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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YpPOBHE OCHOBHOTO OOLIETr0 0Opa30BaHUS COCTaBJI€HA HA OCHOBE TPEOOBAaHM K pe3yJibTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 001ero oopasoBanusi, npexacraBieHHblx B PI'OC 0O0O,a Taxxe Ha ocHOBe (henepanbHOM paboueit
IpOTpaMMbl BOCITUTAHUS U € y4ETOM KOHIICTIMHU TpenojaBaHus y4eOHOro mpeamera «XWMHus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[Iporpamma mo xumuM pa3paboTaHa C IENbI0 OKAa3aHHWS METOAMYECKOW MOMOINM YYHUTEII0 B CO3JaHMU pabodeil mporpammbl Mo yuyeOHOMY
peMETY.

[Iporpamma mo XumMuM Aa€T NPEACTABICHHE O LENAX, OOWIeH cTparernu OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYYaroONIIMXCSl CPEeACTBAMH
y4eOHOro npeaMeTa, yCTaHaBIUBAeT 00s3aTeIbHOE IPEAMETHOE COIepKaHKe, MTPeyCMaTpUBaeTpacIpeiesieHHe ero Mo KiaccaM U CTPYKTYPUPOBaHUE
O pasfenaM M TeMaM MPOTrPaMMBI 0 XMMHUH, ONPEIENsSeT KOJMYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTHKH COAEP)KaHUS, PEKOMEHIYEeMYIO
MOCJIEIOBATEIBHOCTh M3YYCHUS XHMHUHU C YYETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTro Mpolecca, BO3PAaCTHBIX
0COOCHHOCTEH OOYYaloOImIMXCS, ONpenesisieT  BO3MOXKHOCTH  HpeAMETa Ui pealu3alud TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHHMIK pe3ysibTaraM OOydYeHHs XUMHU Ha YPOBHE
1esiel u3ydeHust peMeTa ¥ OCHOBHBIX BHJIOB Y4eOHO-II03HABATEIBHOM JIEATENFHOCTH 00YYarOIIEerocsi o OCBOGHUIO yU4eOHOTo coiep KaHusl. 3HaHUE
XMMHHU CITY’)KAT OCHOBOH JIJIs1 JOPMHUPOBAHUS MHPOBO33PEHHSI 00YYAIOIIETOCS, €T0 MPEICTABICHU 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POIb
UrpaoT (GopMHUpyeMble XHMHEH MpPEICTaBIEHHS O B3aUMOIPEBPAIICHUAX HSHEPTUM U 00 HBONIOLMH BEHIECTB B NMPHPOAE, O MYyTAX PELICHUS
ro0abHBIX NMpoOJIeM YCTOMYMBOTO Pa3BUTHUS  YEJIOBEYECTBA  — CBHIPbEBOM, DHEPreTHUECKOW, MHUIIEBOM M 3KOJOrMUYECKOW 0e30MacHOCTH,
po0JIeM 3/1paBOOXPAaHEHUS.

W3zyuenne xumuu:

CIOCOOCTBYET pealn3aldy BO3MOXHOCTEH Ui CcaMOpa3BUTHS M (OPMHPOBAHUS KyJNbTYphl JIMYHOCTH, €€ oO0medl M (PyHKIHOHAIHHOMN
IPaMOTHOCTH;

BHOCHT BKJaJ B (OPMUPOBAHHE MBIIUICHHS W TBOPYECKHX CIOCOOHOCTEH OOYYalOMIMXCs, HABBIKOB HMX CAMOCTOATEILHON Y4eOHOI
JeSTeNIbHOCTH, SKCIEPUMEHTAIbHBIX u UCCIIEI0BATEIBCKUX YMEHHI, HEOOXOJMMBIX KaK B ITOBCEHEBHOW >KU3HH, TaK U B
po(hecCHOHATLHOM JIEATEITBHOCTH;

3HAKOMHT CO CHEIU(HUKOI HAyIHOTO MBIIIJICHUS, 3aK/IaIbIBAET OCHOBBI [IEIOCTHOTOB3IIIAAA HA EOMHCTBO HPUPOABI M YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TanoMB (POPMHUPOBAHUN €CTECTBEHHOHAYYHOH IPaMOTHOCTH O0YYarOIIUXCs;

CHOCOOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTeCTBEHHO-HAYyUHBIM 3HAHUSM, K MPUPOJE, K YeJIOBEKY, BHOCUT CBOW BKJal B
HKOJIOTHUECKOE 00pa30BaHuE 00YJAIOIIIXCSI.

JlaHHBIC HaNpaBIeHUS B O0YYSCHHH XUMHH 00€CIIeUnBaOTCS cCeM(PUKOI conepKaHns y9eOHOTO peMeTa, KOTOPBIH SBISIETCS TIeIarornIeCcKH
alalTUPOBAHHBIMOTPAKEHUEM 0a30BO HayKH XMMHUH Ha ONPEeNEHHOM dTane e pa3BUTHS.



Kypc xumMum Ha ypoBHE OCHOBHOTO 0Omero o0Opa3oBaHHs OPHEHTUPOBAH HAa OCBOCHHME OOYYAIOMIMMUCS CHCTEMBI IIEPBOHAYATIBLHBIX
MMOHATHH XHUMHUHU, OCHOB HGOpFaHH‘IeCKOﬁ XUMHHU U HCKOTOPBIX OTACIBHBIX 3HAYUMBIX MMOHATHH OpFaHI/IquKOﬁ XHUMHHU.

CrpykTypa coaepkaHusi IpOrpaMMBbl 110 XUMHUHM C(POPMHUPOBaHA HA OCHOBE CUCTEMHOI0 MOoAX0/1a K €€ nzyueHuto. CopeprkaHue CKIIaibIBaeTCs U3
CUCTEMBI IOHATHIO XUMHUECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATUH 0 XUMHUYECKOH peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbI
IO NPpUHIMITY ITOCICA0BATCIIBHOTO Pa3BUTUA 3HAHUM Ha OCHOBE TCOPCTUICCKUX HpeI[CTaBJIeHI/Iﬁ Pa3sHOTO YpPOBH::

ATOMHOMOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO ecTecTBO3HaHus; [lepnoanueckoro 3akona /.M. MenneneeBa kak OCHOBHOI'O 3aKOHa

XMMHUU;yYEHHsI O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

IpeJICTaBICHUN 00 3JEKTPOIUTHYECKOM TUCCOLMALIMY BEIIECTB B paCTBOPaxX.

TeopeTnueckue 3HaHUSI paCCMATPUBAIOTCSI HA OCHOBE SMIUPUUYECKU MOJYUYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIIEOBATEIBLHO OT
OJIHOTO YPOBHS K IPYrOMY, BBIMOJHSS (PYHKIUU OOBSICHEHHS U MMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAaKTHUYECKOTO MPUMEHEHUS
Y TIOJTy4YEHHS H3y4aeMbIX BEILIECTB.

OcBoeHre TPOrpaMMbl M0 XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUSO XUMUYECKONW COCTABIISIFOIICH HAYYHOW KapTUHBI MHpa B
JIOTUKE €€ CHUCTEMHOM MPHUPObI, IEGHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHIO W METOJaM IO3HAaHHsS B Hayke. M3ydeHue XUMUU TPOUCXOIHUT C
MIPUBJICYCHUEM 3HAHUN U3 paHee U3YyUYEHHBIX YUCOHBIX MpeaMeToB: «Okpyskaronuit Mupy, «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipyn wu3ydeHMM XUMHUU TPOUCXOAUT (POPMUPOBAHWE 3HAHHA OCHOB XHMMHUYECKOM HAYKHM KaK OOJIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPAKTUYECKON JESITeTLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOW KYyJbTYpHI. 3ajiada y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUHU
CUCTEeMbl XMUMHUYECKMX 3HAaHUW — BaXHeWIIuX akToB, TOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUH, JOCTYNMHBIX 0000IIeHni
MHUPOBO33PEHYECKOT0 XapaKTepa, sA3blKa HAYKH, B MPHOOIIEHWH K HAYYHBIM METOJaM IO3HAHUS TPU HW3YYCHHH BEUIECTB M  XUMHYECKHX
peakuuii, B (OPMUPOBAaHUU U PA3BUTHHM TMO3HABATEIBHBIX YMEHHUW W WX MPUMEHEHUHM B Y4EOHO-TIO3HABATEILHOWH yueOHO-MCCIIEOBATEIHCKON
JeSITEIbHOCTH, OCBOCHUHU MTPAaBUJI O€30MaCHOTr0 00pallleHus C BElIeCTBaMU B TOBCEITHEBHOM JKHU3HH.

[Ipn u3yueHUn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus BaXXKHOE 3HAYEHUE MMPUOOPENTH TaKue IeNH, KakK:

¢dopmupoBaHue MHTEIJJIEKTYaJIbHO pa3BUTOI JUYHOCTH, TOTOBOMK caM00OOpa30BaHUIO, COTPYJHHYECTBY, CAMOCTOSTEIEHOMY
IPUHATHIO PEIIEHUH,CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOIIMMCS YCIOBUAM )KU3HU;
HaNpaBJICHHOCTh OO0y4YCHHS Ha CHUCTEMAaTHYECKOE MPHOOIIEHHE OOYYaIoOUINXCs K CAMOCTOSTEIbHON IT03HABATENbHOU JIEATEIbHOCTH,

HAy4YHBbIM METO/IaM MTO3HaHUS, POPMUPYIOLUIMM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

o0ecrieyeHne yciaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHNIO 00yUaIOIIMMUCS OIBbITa Pa3HOOOPA3HOM NESATETLHOCTH, MO3HAHUSA U CAMOIIO3HAHMUS,
KJIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3JIMYHBIX BUJAOBICATEILHOCTH;

(dbopmupoBanue oOmIEll (YHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOHW TI'PAaMOTHOCTH, B TOM YMCJIE YMEHHHA OOBSICHSTH M OLIEHWBAThH SIBJICHUS
OKPYXKAIOIIET0 MUPA, UCIIONIb3YSI3HAHUS U OIBIT, OJTYYEHHBIC MPU U3YYCHUH XUMUU, IPUMEHSITh UX MPU PEIICHUU MPOOIEM B MOBCEIHEBHOW JKU3HH
U TPY/AOBOH 1€ATEIbHOCTH;

(dbopMupoBaHHe y 00yYarOIIUXCS TYMAaHUCTUYECKUX OTHOLICHWM, MOHUMaHUs IIEHHOCTU XMMUYECKUX 3HAHUU Il BBIPAOOTKHU HKOJIOTMYECKU
11eJ1ec000pa3HOro NOBEJCHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEIAX COXPAHEHHs CBOETO 3/I0POBbsI U OKPY’KaIOLIeH IPUPOIHOI cpeibl;

pa3BUTHE MOTHUBAaIMK K  OOydYeHHIO, CHOCOOHOCTEH K  CaMOKOHTPOJIOM CAMOBOCIUTAHHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKIX



[IEHHOCTEW, TOTOBHOCTH KOCO3HaHHOMY BBIOOPY NMPO(MWIIS U HATIPABJIEHHOCTH JTAIbHEHIIIEro 00y4eHusl.
OO1iee 4ucIO YacoB, PEKOMEHIOBAHHBIX A M3ydeHHMs xumuM, — 136 dacoB:B 8 kiacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 4yaca B HEJIETIIO).

Jlist KaxI0ro Kiacca mpelyCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOXKET OBITh MCIOIb30BAHO YYaCTHUKaMH 00pa30BaTEeNIbLHOTO Ipoliecca B
1essix (hOpMHUPOBAHMS BAPUATUBHOW COCTABIISIFOIICH COACpKAHMSI KOHKPETHOH paboueit mporpammel. [Ipu 3ToM oOsi3aTensHasi (MHBapuaHTHAs) 9acTh
COJIep’KaHusl TpeaMeTa, YCTaHOBJIICHHas NpHUMEpHOW palouel mporpammoil, M BpeMs, OTBOAMMOE Ha €€ H3y4yeHHe, AOJDKHBI OBITh COXpaHEHbI
IIOJIHOCTBIO.

COAEPKXAHUE OBYUYEHUA
8 KJIACC

HepBOHa‘IaJIbeIe XUMHNYECKHUE NMOHATUSA

[Ipenmer xumun. Ponb XuMuM B JKHM3HM 4YejoBeKa. XUMHUS B cucTeMe HayK. Tena u BemiectBa. dusnueckue cBOWCTBA BEIIECTB. ArperaTHoOe
cocrosiHue BeecTB. [ToHATHE 0 MeTonaxX MO3HaHUS B XUMUH. YncThie BemecTBa U cMecu. CriocoObl pa3ieeHusCMECEH.

ATOMBI U MOJNEKYJIbl. XUMHUYECKHE DIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
ITpocTele U c0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas Gopmyiia. BajgeHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTB. OTHOCUTEIbHAsSI aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHast Macca. MaccoBast 011 XUMUYECKOTO AJIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M 4YWCa CTPYKTYPHBIX E€IWMHHUI] BemiecTBa. Pacué€rsl 1mo
dbopMysiaM XUMHUYECKUX COCIUHEHNH.

Ou3nyeckue U XUMUYECKHE SIBICHUS. XUMUYECKass peakius u e€ MpPU3HAKU. 3aKOH COXPAaHEHUS MacChl BELIECTB. XMUMHMUYECKHUE YpaBHEHUS.
Knaccudukarus XuMHUecKuX peakiuii (CoeTMHEHHS, Pa3I0KEHHs, 3aMEIIeHHUs, 0OMEHa).

XumudecKuli 3KcrnepumeHm:

3HAaKOMCTBO C XUMHUECKOH MOCy10i, paBuiaamMu paboThl B 1JaOOpaTOpUK U puéMamu oOpaleHus ¢ 1a0opaTOpHbIM 000py10BaHUEM, U3yUCHHE
U onucaHue (pU3MUECKUX CBOICTB 0Opa3lOB HEOPraHWYECKHX BEIIECTB, HaOmIoneHHe (Qu3MuecKuX (IUIaBJICHHE BOCKA, TasHHUE JIbJla, pacTHpaHHE
caxapa B CTYIIKEe, KUIIEHHE U KOHIEHCALUs BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, IMPOKAJIMBAHUE MEJHOW INPOBOJIOKH, B3aUMOJEHCTBHE Mela C
KHCJIOTOMN) sIBJIEHUH, HAOJI0JIeHNEe U ONMCaHue MPU3HAKOBIPOTEKAHUS XUMUUECKUX peakluil (pa3iokeHue caxapa, B3auMOJeHCcTBUE CEpHON KUCIOTHI
¢ xyopuaoM Oapus, paznoxenue ruapokcuaa meau (II) npu HarpeBanuu, B3auMosieiicTBue xenes3a ¢ pactsopom conu meau (II), usyuenue cnoco6oB
paszziesieHus: cMeceil (C TOMOIIbI0 MarHuTa, (UJIbTPOBAaHUE, BhIMTApUBAHUE, TUCTHILISALMS, XpoMaTorpadusi), MpoBeIeHNE OYHCTKH TOBAPEHHOM COJIH,
HaOJIIOZIGHUE M OIMCaHHWE pe3yJbTaTOB IMPOBEJIEHHS OIBITA, HUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHHE MOJEIEeH MOJIEKYJI
(IrapocTep>KHEBBIX).

Baskueiinue npeacraBuTe/ M HEOPraHU4eCKHX BellecTB



Bo3ayx — cmeck razoB. CoctaB Bo3myxa. Kucmopon — sneMeHT M mpocToe BemiecTBo. HaxoxaeHue Kuciaopoaa B mpHUpone, (pusuyeckue u
XuMHYeckue cBoiicTBa (peakuuu ropenus). Oxcuabl.  [Ipumenenune — kucimopoma.  CrnocoObl  HOJMydYeHUS — KHCIOpOJAa B J1abopaTopuH U
npomsblieHHOCTH. KpyroBopot kucnopoaa B npupose. O30H — aioTpornHas MoAU(UKALUS KUCIOPOIa.

TernnoBoil >pPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YPaBHEHHs, 3K30- U SHAOTEPMHUYECKHE PEAKIMU. TOIUIMBO: yrojlb U METaH.
3arps3HEeHHE BO3/lyXa, YCHICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIIOSI.

Bopmopon — snemeHT U mpocToe BeniecTBO. HaxoxkaeHne BOoAOpoAa B MpHpoje, pU3MUECKUe W XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosryueHus. Kucnorsl u comnu.

Momnsipabiit 00bEM Ta30B. Pac4€Thl MO XMMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBorcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachlleHHbIE HHEHACHIIIEHHBIE pACTBOPBL. PacTBOPUMOCTE BELIECTB B BOJE.
MaccoBast 1o BelllecTBaB pacTBope. XUMHUYECKUe CBOMCTBa BoJbl. OcHoBaHMs. Poib pacTBOpOB B MpupoJe UB KHU3HH 4enoBeka. Kpyrosopor
BOJIBI B IPUPOJIE. 3arpsA3HEHNE IPUPOAHBIX BOJ. OXpaHau OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus nHeoprannueckux coequnenunit. Oxcunbl. Kiaccuukamust okcuaoB: coiaeodpasyromire (OCHOBHbIC, KUCIOTHBIE, aM(DOTEpHBIC) U
HecoJieoOpa3yromue. Homenkiatypa okcunoB. dusnueckue u XMMHYECKHE CBOMCTBa OKcH0B. [lomyueHue okcruaoB.

OcnoBanus. Kiaccudukanus ocHOBaHMIL: IIENOYM M HEpacTBOpUMBbIE OcHOBaHMA. HoMmeHknaTypa ocHoBaHMM. Pu3znyeckue U XUMHUYECKHE
cBoiicTBa ocHOBaHUM. [lonydyeHue ocHOBaHMiA.

Kucnorsl. Knaccudukanusa kucnor. Homenknarypa kucnor. dusnyeckue U XUMUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHocTH MetamoB H.H.
bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. @Pu3nueckMe M XUMHUYECKHE CBONCTBA COJICH.
[Tonyuenue comnen.
I'enernueckas cBs3b MEKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuyeckuli skcrepumeHm:

KayeCTBEHHOE OIpe/ieIeHne COJepkKaHUs KHCIOpoAa B BO3/AyXe, NOJydeHHEe, cOOMpaHHe, paclio3HaBaHWE W W3yYEHHE CBOMCTB KHUCIIOPOJa,
HaOJII0JIEHUE B3aMMOJIEUCTBUS BELIECTB C KMCIOPOJOM M YCJIOBUS BO3HMKHOBEHHUS U MPEKpalleHUs ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3namu
OKCHJIOB U ONMCAHHUE WX CBOWCTB, MOJyuyeHHUE, COOMpaHue, paclio3HaBaHUE U U3yYeHHE CBOICTB BOJIOpoja (TOpeHHE), B3aUMOACHCTBUE BOJOPOIA C
okcusioM Meau (II) (Bo3MoKHO HMCIONB30BaHUE BUIEOMATEPHAIOB), HAOIIOIeHHE 00Pa31IoB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIE0BaHUEOCOOCHHOCTEN
pacTBOPEHUSI BEUIECTB C PA3IMYHON PACTBOPHUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHONM MACCOBOM JOJEH PAaCTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBHE BOJbl C MeTalylaMd (HaTpueM M KaibliueM) (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEpUANIOB), HCCIeA0BaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB, HAONIOJCHHE W3MEHEHUs OKPACKM HHAMKATOPOB B pAcTBOpAaxX KHUCIOT W IIENOYeH, U3yueHue
B3aumozeiictBus okcuaa menu (II) ¢ pacTBopoMm cepHON KHUCIOTHI, KMCIOTC METAJUIAMH, PEaKUMH HEUTpaau3aluu, MOJy4eHHE HEPaCTBOPUMBIX
OCHOBAHHIA,



BBITECHEHHE OJIHOTO METajljla JPYTHM M3 pacTBOpa COJM, PEIICHHE HKCIIEPUMEHTANbHBIX 3a7a4 1o Teme «BakHeiilne Kiacchl HEOPraHUYECKUX
COEIUHEHUI.

Iepuonunyeckuii 3akon u Ilepuoanueckass cucrema xumuyeckux 3ieMeHToB .M. MenneneeBa. CTtpoeHue atoMoB. XuMHUYecKasi

cBsA3b. OKHCINTEIbHO- BOCCTAHOBUTEIbHbIC PEaKIUH

IlepBble MONBITKM KJIACCU(PHUKALMM XUMHUYECKUX 3J€MEHTOB. [IOHATHE O Ipynmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE M LIETOYHO3EMENbHbIE
METaJUIbl, TAJIOT€HbI, HHEPTHBIETra3bl). DJIEMEHThI, KOTOpble 00pa3yIoT aM(pOoTepHbIE OKCUABI U THIPOKCHU/IBI.

Ilepnognueckuii 3akoH. Ilepumommueckas cucrema xumudeckux dneMmeHToB [I.M. Menneneesa. KoporkoneprnogHas U JJIMHHONEPUOIHAS
dopmbl Tleproanyeckoit cuctembl xumuyeckux siaementoB (.M. MenneneeBa. Ilepuonsl u rpynmbl. du3nyeckuii CMbICT TOPSIKOBOTO HOMEpA,
HOMEPOB IIEPUOJA U IPYIIIHI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sfep. M3orombl. DnekrpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04€K aTOMOB HEpBbIX 20 XMMHYECKHX
anemeHToB llepuonunyeckon cucrems! .M. Menneneesa. XapakrepucTuka XMMUUECKOI0O 3JIEMEHTA 110 €ro MnojoxxeHuto B Ilepuoanueckoit cucreme
JI.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJIUIMYECKUX U HEMETAININYECKUX CBOMCTB 110 IpyIIaM U IIepruoJaMm.

3Hauenue Ilepunonnueckoro 3akoHa n Ilepuonnueckoil cucTeMbl XUMUYECKMX3JIEMEHTOB I pa3BUTHS Hayku U npaktuku. /.M. Mennenees —

YUYEHBIN U IpaXIaHUH. XUMUYECKasi CBS3b. KoBanenrHas (monsApHas u HETOJISIpHasi) CBA3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHX 2JIEMEHTOB. IOHHAsA CBSA3b.
Crenensp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipounecchl okuciaeHus U BoccTaHOBIEeHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuli skcrnepumeHm:

U3y4eHHe O0pa3loB BEIIECTB METAIIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THAPOKCHIA [IMHKA C PACTBOPAMH KUCJIOT U IeJIoYel, mpoBeIcHHe
OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKUuid (TOpeHue, peakiiuu pa3ioKeHUsl, COSTUHEHN).

MexcnpedmemHole ceasu

Peanuzarust MeXnpeaIMETHBIX CBsi3ed TIpM  M3YYEeHWH XHMHM B 8§ Kjlacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHUE Kak OOImuX
€CTECTBCHHOHAYYHBIX TOHATHIA, TAKH IMOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUIS OTACIBHBIX IIPEIMETOB €CTECTBEHHO- HAYYHOIO IIMKIIA.

OOmIre eCTeCTBCHHOHAYYHbIC TOHATHS: HAy4YHbIH (DakT, THIIOTE3a, TEOpHUs, 3aKOH, aHAU3, CHUHTE3, KiIacCU(UKAaIUs, TEPUOTUUHOCTS,
HaOJII0/ICHUE, IKCTIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOICITh, SIBJICHUE.

dusnka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIWA, HM30TOIbI, PATAOAKTHBHOCTH, MOJICKYJa, DICKTPUUCCKHHA 3apsi,
BEIIECTBO, TEJIO, O0BEM,



arperaTHo¢ COCTOSAHUC BCHICCTBA, Ias, (bl/IBI/I‘ICCKI/IC BCJIMYHHBI, CAVUHUIBI U3MCPCHUA,KOCMOC, IJIAHCTHI, 3Bé3I[I)I, COHHHG.

buonorus: porocunres, aprxanue, buocdepa.
I'eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, MOJIC3HBICHCKOIIAEMEBIE, TOTUTHBO, BOJIHBIC PECYPCHI.

9 KJIACC

Bew,ectBo M xumu4yecKas peakyua

[lepuonnueckuit 3akoH. Ilepmommueckas cucrema xumuyeckux anemeHToB (.M. MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMHUYECKHMX JJEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kaius, KalblUsl M HMX COCAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
31eMEeHTOB B [leproanyeckoil cucTeMe U CTPOCHUEM UXAaTOMOB.

CrpoeHue BemecTBa: BUIAbl XUMUYECKON CBSI3H. THIBI KPUCTAUIMYECKUX PEHIETOK,3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
PELIETKU ¥ BUIA XUMUYECKOU CBA3U.

Knaccudukanus ¥ HOMEHKIIATypa HEOPTaHWYECKUX BEIISCTB. XWMHYECKHE CBONCTBA BEMISCTB, OTHOCSIIMXCS K Pa3IUYHBIM KjaccaMm
HEOPraHWYECKUX COCIMHEHUI,TeHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKMX peakuil 1O  pa3NuyHbIM  MpH3HAKaM (TI0 YHCIy U COCTaBy Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB, IO
TEIIOBOMY 3P QEKTy, M0 W3MEHEHHIO CTETEHEH OKHCIEHHS XHUMHUYECKHX OJJIEMEHTOB, II0 OOpaTHMOCTH,II0 yYacTHUIO KaTalu3aTopa). DK30- U
SHIOTEPMUYECKHE PEAKIINH, TEPMOXUMHUICCKHEC YPABHEHUS.

[TonsiTe o ckopocTu xuMuyeckoil peakuuu. [Tonstre 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakiusx. [IoHATHE O FOMOTE€HHBIX U
reTeporeHHbIx peakiusx. llonarne o karanuze. [loHaTne o0 XUMHUYECKOM paBHOBecHH. PaKTOPHI, BIMSIOIIME HA CKOPOCTh XUMUYECKOH
pPEaKUUHU U MOJ0KEHNE XUMHYECKOIO PABHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINHU, SJECKTPOHHBIM OalaHC OKUCIUTEIBHO-BOCCTAHOBUTEIRHON peakumu. CocTaBieHHWE YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI ¢ UCTIOIb30BAaHUEM METO/A AIEKTPOHHOTO OaaHca.

Teopus 3IEKTPONUTHUECKOM AMCCOUMALMU. DNEKTPOJIUTHI M HEANEKTPOIUTh.. KaTHOHBI, aHMOHBI. MeEXaHHM3M JUCCOIMAIMU BEILIECTB C
Pa3IMYHBIMY BUJIaMU XUMHUYECKOH cBs3u. CreneHs aucconmanui. CHIBHBIC U CJIa0bIe DIEKTPOIUTHIL.

Peakiiun nonHoro oOMeHa. Y ClIoBHsI TPOTEKAHUsI PEeaKIIMii HOHHOTO OOMEHa, TMOJHBIC U COKpalEHHbIE HOHHBIC YpaBHEHUS peakmuii. CBoicTBa
KHCJIOT, OCHOBAHUN M COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHUECKON nuccounannu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHATHE O THIpOIN3e
COJICH.



XumuyecKkuli skcnepumeHm:

O3HAKOMJIGHHE C MOJENISIMU KPUCTAIUTMYECKUX PEHIETOK HEOpPraHMYECKUX BEIIECTB — METANIOB U HEMETAIJIOB (rpadura U anMasa), CI0XKHBIX
BELIECTB (XJIOpHAa HATpHsl), UCCIEIOBAHHE 3aBUCUMOCTU CKOPOCTHM XMMMYECKOH peaklMHu OT BO3ACHCTBHS pa3iMYHbIX (PAaKTOPOB, HCCIEIOBAHUE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AUCCOLMALUMU KUCIOT, IIeJodell U coyiel (BO3MOXKHO HCIOJIb30BaHUE BUAECO MaTEpHAIIOB),
IPOBE/ICHUE OMBITOB, WUTIOCTPUPYIOUIMX MPU3HAKKA MPOTEKaHMs PeaKIMii HOHHOTO oOMeHa (oOpazoBaHHME OCajJKa, BBIACIIEHHE ra3a, oOpa3oBaHHE
BOJIbl), OIBITOB, WUIIOCTPUPYIOIIUX HMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peaklMu  pasoKeHus, COEJIMHEHUS),
pacro3HaBaHWE HEOPTaHWYECKUX BELIECTBC TOMOLIbIO0 KAYECTBEHHBIX PEAKIIUI HA HOHBI, PEUICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/jibl 1 X cOeTUHEHUS

OOm1ast xapakTeprcTuKa rajoreHoB. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTepHblecTeNieH: okucieHus. CTpoeHue u pusnyeckue CBONCTBa
IIPOCTHIX BELIECTB — raJloreHoB. XMMUYECKHE CBOWCTBA Ha MpUMepe XJiopa (B3auMOJIeICTBIE ¢ MeTalllaMu,HEMETaJUIaMH, I1eJIouaMu). XJI0pOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOIydyeHue, IpuMeHeHue. JleiicTBue Xaopa 1 XJI0poBOI0pO/1a Ha OPraHu3M yejoBeka. BaxHeimume
XJIOPU/IBI U UX HAXO0XKIEHUE B IPUPO/IE.

O6mras xapakrepuctuka 3aemMeHToB VIA-rpynmber. OCOOEHHOCTH CTPOSHUS aTOMOB,XapaKTEPHbBIS CTENIECHU okucnenusi. CrtpoeHue
u ¢u3nyeckre CBOMCTBA MPOCTHIXBELIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMN KUCIOPOJA U Cepbl. XMMUYECKHE
cBoiicTBa cepbl. CepoBOOPO/, CTPOCHHE, PU3NUECKUE U XMMUYECKHEeCcBOMCTBa. OKCHIBI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHAOB. CepHas
KHCTI0Ta,(pU3NUecKie M XMMHUYECKHe CBOWCTBa (00IIMe Kak MpeCcTaBUTeNs Kiacca KUCIOT Hcnenunduueckre). XuMUYECKUE peakiuy, JeKallre B
OCHOBE IPOMBIIIJICHHOTO CLIOCO0ANONyYeHUsI CepHOM KUCIoThl. [Ipumenenue cepHoil kuciaoTel. Coau cepHON KHUCIOThI,KaueCTBEHHAS

peakuus Ha Cynb(aT-uoH. Haxoxnenue ceppl U €€ COEAMHEHUWB NpuUpoae. XUMHUUYECKOE 3arpsi3HEHUE
OKpYXaloIle cpepl COETUHEHUSIMH Cepbl(KUCIOTHBIE T0XK/H, 3arpsiI3HEHUE BO3AyXa H BOJIOEMOB), CITOCOOBI €ro npeaoTBpaiieHus.Oomas
XapaKTepUCTHUKA 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTE€PHbIE CTEIIEHN OKUCIIEHHs. A30T, paclpoCTpaHEeHUE B IPUPO/IE,
¢du3nueckre UXUMHYECKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHAK, ero (hu3nyeckrue MXUMHUYECKHE CBOMCTBA, MOJY4YEHHE U
npuMmeHenue. Conu aMMOHUS, MX (U3MYECKHEN XMMHYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHbI aMMOHUS.A30THAsI KUCIIOTa,
e€¢ mosyuyeHue, (pU3NYECKHEe U XUMHUYECKUE CBOMCTBa (0OIIMe KaKIpeACTaBUTENs Kiacca KHCIOT U cnenududeckue). Vcnoab3oBaHne HUTPATOB U
COJICMAMMOHMS B Ka4yeCcTBe MUHEpAJIbHBIX YJ0OpeHuil. XuMHueckoe 3arpsA3HEHUEOKPYIKAIOIIEH Cpelbl
COCTMHEHUSMHU a30Ta (KUCJIOTHBIE JIOXKIH, 3arps3HEHUE BO3MyXa,lMOYBEI U BOJ0EMOB). Docdop, ammoTponHbie Moaudukanuu dochopa
busznueckne nxumuueckue cpoiictBa. Okcuna gocdopa (V) u pochopnas kucnora, Gpundeckne 1 XUMUIECKHUE CBOWCTBA, MOTyUYEHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX YA0OPEHU.

OOm1as xapakrepucTka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€PHbIE CTEIICHW OKUCIEHHS. YTIEpoJ, aJlFIOTPOIHbIE
Moau(UKaIK, paclipoCTpaHEHUE B MpHpone, (pusmueckre M XuUMHUYeckue cBoicTBa. Ancopbums. Kpyrosopor yriepoga B mpupopae. OKCHabI
yriaepoja, ux (u3nyeckue W XUMHUYECKUE CBOMCTBA, ACHCTBUE HA >KHUBbIE OpPraHM3MBI, MOJY4YEHHE M INPUMEHEHHE. DKOJIOTHYecKHe MpoOieMsbl,
cBsi3aHHBIE ¢ okcuiaoM yriepoaa (IV), rumore3a rno0albHOrO MOTEIUIEHUS KJIMMAaTa, MApHUKOBBIM 3¢ ¢eKkT. YrompHas KUCIOTa M €€ COJIM, UX
¢du3nveckre U XMMHUYECKUE CBOWCTBA, IMOJyueHHe 1 TpuMeHeHne. KauecTBennas peakiusi Ha kKapOoHaT- HOHBL. Vcnonp3oBanne kapOOHATOB B OBITY,



MEAULMHE, TPOMBILIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHMAX yriiepoAa (MeTaH, 3TaH, STHJIEH, alleTWIEH, 3TaHOJ, TJIHLEPHH,
yYKCyCHasi kuciota).[IpupoiHble HCTOYHUKH YTJIEBOIOPOIOB (YIroJib, IPUPOIHBIN ra3, HEPTh), NPOAYKTH UXIIEPepadOTKU (OCH3HMH), UX POJIb B OBITY U
IPOMBINITIEHHOCTH. [loHATHE 0 OMOJIOTrMYECKH BaXKHBIX BEIIECTBAX: XKHUpPax, OelKax, yriieBoAaxX — M MX POJM B XKU3HU 4elloBeKka. MaTepuaiabHOe
€IMHCTBO OPraHNYECKUX U HEOPTaHNYECKUX COCTUHEHUM.

Kpemuuii, ero ¢pusznyeckne u XMUMU4YeCKUE CBOICTBA, MojlyueHre U npumeHeHune. CoennHeHus KpeMHus B npupoje. O6uue npeacraBieHus 0o
oxcuze kpemuus (IV) n kpemHuneBoit kucnore. CHIMKATHI, X UCHOJIB30BAHNE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeH e CTPOUTEIHHBIE MaTePHAIIBL:
KEepaMHUKa, CTEKJIO, IEMEHT, O€TOH, kese300eToH. [Ipobiaembl 0e30MacHOro MCIOIb30BaHUSA CTPOMTEIbHBIX MaTEpHANIOB B IOBCEJHEBHOM JKU3HHU.

XumuyecKkuli skcnepumeHm:

U3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI, INPOBEJECHHWE KAueCTBEHHBIX pEaKUUd Ha XJIOPHUA-MOHBI U
HaOJI0/IEHUE TPU3HAKOB UX MPOTEKAHMsI, OMBITHI, OTpa)karolue GU3NYECKue U XMMHYECKHE CBOWCTBA TaJIOTEHOB U UX  COEOUHEHHH  (BO3MOXHO
UCIIONIb30BaHME BHJICOMATEPHANIOB), O3HAKOMIIEHHE ¢ 00pasliaMu XJIOPUIOB (TaIOTeHUIOB), O3HAKOMIICHHE C 00pa3liaMu cephl U €€ COeAMHEHUSIMHU
(BO3MOKHO MCTIOJIB30BaHUE BHUEOMATEPHATIOB), HAOIIOJEHHE TIpOoLIeccaoOyTIMBaHUs caxapa 1Mo AeUCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
M3y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIIOTHI, MPOBEACHUE KaUECTBEHHOW peakluu Ha cyib(paT-uoH M HaOJII0JeHHe NpU3HaKa
e€ TpoTeKaHUs, O3HAKOMIIEHHE C (U3MYECKUMHU CBOMCTBaMH a3oTa, ¢ocdopa M MX COCIUHEHUH (BO3MOXHO HCIIOJIB30BaHHE BUJECOMATEPHAIIOB),
oOpa3maMu a30THBIX U GochOpHBIX yIoOpeHuH, molyyeHne, cooupanue, pacro3HaBaHUe M U3yueHHe CBOWCTB aMMHUAKa, MPOBEJICHNE KaueCTBEHHBIX
peakuuil Ha MIOH aMMOHHUS U (pochaT-uoH U U3ydyeHue NMPU3HAKOB UX MPOTEKaHUsI, B3aUMOACHCTBUE KOHIIECHTPUPOBAHHOM a30THON KHUCIIOTHI C MEJIbIO
(BO3MOXKHO HCTOJB30BaHUE BHJIEOMATEPUANIOB), U3YUCHHE MOJIENe KPUCTAIIMUYECKUX pemI€TOK anmasza, rpaduta, (QymnepeHa, 03HAKOMIIEHHE C
IPOIIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM IMPOTHBOTa3a, MOIy4YEeHUE, COOMpaHHe, paclio3HaBaHUE U
M3y4YEeHHE CBOMCTB YIJIEKHUCJIOrO rasa, MpPOBE/ICHHE KAaYeCTBEHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBl U U3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS,
O03HAKOMJICHHE C TPOAYKIMEW CHUIUKATHOM MPOMBIIUICHHOCTH, pPEUICHHE AKCIEPUMEHTAIbHBIX 3a7ady Mo Teme «BakHellne HeMeTalabl U UX
COEJIUHEHUS.

MeTasibl M HX COeAMHEHHS

OO0mas XapakTepUCTUKAa XMMHYECKUX 3JIEMEHTOB — METAJJIOB HAa OCHOBAHHMHM MXIIOJIOXKEHHUs B Ilepuomnyeckoil cUCTEME XUMHYECKHUX
sanemenToB [[.1. MenzeneeBa ucrpoeruss atoMoB. CTpoeHue MeTayioB. MeTtamindeckas CBSA3b U METAJUTMUECKasKPUCTAIUITMYECKast

peLIeTKa. DNEKTPOXUMHUECKUH sl HaIpsHKEHUN MeTauioB. PU3NYECKHE U XUMUYECKHE CBOMICTBA METAIIIOB.
O61u11e criocoObl nostyueHust MetauioB.IIoHsATHE 0 KOPPO3UK METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUThI UX OT KOppo3uu. CruiaBbl(CTalb, YyTYH,
JIOPAJTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U ipoMbliieHHOCTH. [l enounsie METaJUIbL: IIOJIOXKEHUE B IIepnonnueckoit

cucremexumuyeckux 3nemeHToB [I.11. MengeneeBa, CTpoeHHME HMX  aTOMOB, HAXOXJICHHUE B MPUPOJIE.

duznueckre ¥ XMMUUYECKHE CBOMCTBA (Ha MpuMepe HAaTpus U Kaius). OKCHIBI U THIPOKCUIBI HATPUS U Kainus. [[puMeHeHne MeI0YHbIX METAIIIIOB U
HUX COSTUHEHUH.
[[lenoyHO3emMeNbHBIE METAJUIBl MarHui W KajblMil: mojiokeHue B llepmommyeckoil cucreme xumudeckux snemeHtoB .M. Menpgeneesa,



CTPOCHHE UX aTOMOB, HAXOXJCHUEB Npupojae. Pu3nueckue U XMMUYECKHE CBOWCTBA MAarHus U Kaiublius. Baxkueimume coequHeHUsT Kanblus (OKCHUT,
THJIPOKCH, cOJH). KECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: nonoxkenue B [lepuoauueckoii cucteme xumuueckux snemeHToB JI.M. MenzaeneeBa, CTpoeHHE aToMa, HAXOXJECHUE B MPHUPOJIE.
duznueckre 1 XUMUIECKHE CBOMCTBA aTlFOMUHMSI. AMGBOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH]IA A TFOMUHHSL.

XKenezo: monoxenue B llepuoamueckoil cucreme xummuueckux snemeHToB J[.M. MenaeneeBa, cTpoeHHE aToMa, HAXOXACHHUE B IIPUPO/IE.
duznueckre 1 XUMUYECKHe CBOMCTBa xene3a. Okcuibl, ruipokcu bl u conu xenesa (II) u xxenesa (I11),ux coctas, CBONWCTBA U MOTyUYEHUE.

XumuyecKuli skcnepumeHm:

O3HaKOMJICHHE ¢ 0o0Opa3llaMyd METAJUIOB W CIUIABOB, WX (U3WYECKUMHU CBOMCTBAMH, M3yUEHHUE DPE3YyJIbTAaTOB KOPPO3HH METAJUIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUSA OKCHJIA KaJbIMs W HATpUs C BOAOW (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IPOIIECCa TOPEHHUS JkKeye3a B KUCIopo e (BO3MOXKHO HCIIOIh30BaHHE BUEOMATEPHAIIOB),
MIPU3HAKOB MMPOTEKAHUS KAYECTBCHHBIX PEAKINI Ha MOHBI (MarHus, KaJlblUs, aTFOMUHUS, IMHKa, xkene3a (I1) u xenesa (I1I), memxu (I1), HaGmoneHne u
OTNHMCaHUE TPOLIECCOB OKpAIIMBAaHUS IJIJAMEHW WOHAMHU HATpPUs, Kajlus W KaibIUs (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPUATIOB), MCCIICIOBAHUE
aMm(pOTEepHBIX CBOWCTB THIPOKCH]A aFOMUHUSA W TUAPOKCHIA IIMHKA, PEIIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo TeMe «BakHeimine MeTamasl U uX
COCTUHCHHUS.

XuMHSA ¥ OKpPY:KAWIIAs cpeaa

BemectBa 1 MaTepuasnbl B MOBCEIHEBHOM KU3HU uenoBeka. be3omacHoe MCHoib30BaHUE BEIIECTB M XMMHUYECKHX peakuuil B ObITy. Ilepas
MOMOIIb MPU XUMHUYECKUX 03KOTaX M OTPABIICHUSX.

XUMHYecKoe 3arps3HEHHE OKpY’Karollel cpenbl (mpeaenbHas gomyctumasi KoHueHTpanus BemecTs (panee — I1JIK). Ponas xumum B pemeHuun
HKOJOTHYECKUX TTPOOIEM.

XumuyecKuli 3KcnepumeHm:

HN3YUCHUC 06pa3u0B MaTepuajIoOB (CT@KJ’IO, CIIJIaBbl MCTAJJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI).

MexcnpedmemHole ceasu

Peanmu3zanust MeXIMpeIMeTHBIX CBsI3ed MPU HM3YYEHHH XMUMHHM B 9 Kiacce OCYyIIECTBISIETCS 4epe3 MCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-
HayYHBIX TOHATHM, TAKU TTOHATHM, SIBJIIOIIMXCSA CUCTEMHBIMHU JIJI1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO- HAYYHOIO IIMKJIA.

OOmue ecTecTBEHHO-HAay4YHbIE MOHITHS: HAy4dHbIM (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHAIMW3, CUHTE3, KiIacCU(UKAIMS, TEPUOAUYHOCTb,
HaOITI0/ICHUE, SKCIICPUMEHT, MOJICITUPOBAHUE, H3MEPEHUE, MO/JIEIb, SIBIICHUE, TAPHUKOBBINA A()(HEKT, TEXHOIOTHSI, MATEPHAIIBI.

®dusuka: Marepusi, aTroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHWJ, HW30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, BJECKTPUYECKUMN 3apsl,
MIPOBOJHHUKH, TOMYMPOBOJHUKH, JUIICKTPUKH, (OTOAIEMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, Ta3, pPacTBOD,
PacTBOPUMOCTbD, KPUCTAITMYECKAs PEIIETKA, CIUIaBbl, (PU3NUYECKHUE BETUUYUHBI, CAUHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,



Counie.

buonorust: doTocuHTe3, nbixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEpAIbHBIC YIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JIEMEHTHI, MUTATCIIbHBIC
BEIIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOIBI, MTOJIE3HBIE NCKOTIAEMBIE, TOTUIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHNHWHA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHEIE PE3YyJbTaThl OCBOCHUA ITPOTrpaMMbl OCHOBHOT'O o61uer0 O6pa3OBaHI/I${ JOCTUTAKOTCA B XOAC 06yLIeHI/I$I XHUMHUHU B CAUHCTBC yqe6H0171
U BOCHHUTATEIBHOM NEATCILHOCTH B COOTBETCTBUM C TpaaAUuLIMOHHBIMUA pOCCI/If/'ICKI/IMI/I COHOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMM,
IIPUHATBIMHA B 06I_H€CTBG I[mpaBujIaMH U HOPMaMHUIIOBEACHHU A U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHUS, CAMOPa3BUTHUSA U COHI/IaJ'H/ISaHI/II/IO6y‘IaIOH_[I/IXC$I.

JIM4YHOCTHEIE PE3YIbTATBI OTpaXakOT T'OTOBHOCTb 06yqa10mnxc;1 PYKOBOACTBOBATLCH CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paciimpCHHUC OIbITa ACATCIIBHOCTU HA et OCHOBC, B TOM YHCJIC B 4aCTH:

1) narpuornyeckoro BocnuTaHusi:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY MHAy4YHOMY HaCJIENIO0, IOHUMaHUs 3HAUE€HUSI XUMUUECKON HayKu B
KU3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HHGpOpMaluell O NEpeIOBBIX JOCTIKEHUSX U OTKPBITUSAX MHUPOBON U
OTE€YECTBEHHON XMUMMH, 3aMHTEPECOBAHHOCTUB HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MUpa U OOILECTBa;

2) rpamIaHCcKOro BOCIIMTAHHUSA:

IPEJICTaBICHUS O COLMAIBHBIX HOPMAaX M IpaBWJIAX MEKIMYHOCTHBIX OTHOILIECHUN B KOJUIEKTUBE, KOMMYHHUKATHBHONM KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOHM, Y4eOHO- HCCIIEIOBATEIbCKOM, TBOPYECKOM WM JAPYrMX  BHJAX  JAEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM [NESATENbHOCTH TPH BBIOJHEHWH YYEOHBIX, TTO3HABATENBHBIX 3a/1a4, BHITIOJHEHUH XUMHYECKHX SKCIEPUMEHTOB, CO3JAHHH YYEOHBIX
IIPOEKTOB, CTPEMJICHHUS K B3aMOIIOHMMAHUIO U B3aMMOIIOMOIIM B IPOLECCE 3TOM y4eOHON NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U
IIOCTYIIKH CBOMX TOBAPHUIIEHN C MO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIIEACTBUI IIOCTYIIKOB;

3) HeHHOCTH HAYYHOIO IO3HAHMSI:

MUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE M XMMHMUYECKOM pEaKlMH, COOTBETCTBYIOLIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU U
COCTaBJIAIOIIUEC OCHOBY IJId MOHUMAHUA CYHIHOCTH Haquoﬁ KapTUHBI MUpa, MPCACTABICHUA 00 OCHOBHEIX 3aKOHOMCPHOCTAX PAa3sBUTHUA NPHUPOADI,
B3aMMOCBS3SIX YEJIOBEKAa C MPUPOIAHOM CPEAOid, O PO XMMHH B IMTO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

M03HaBaTeNIbHbIE MOTUBBI, HAMPABJICHHBIE HA TTOJyYE€HUE HOBBIX 3HAHUHN MO XUMUU,HEOOXOAUMBIE 7151 00BICHEHUS! HAOJI0IaeMBIX MTPOIIECCOB U
SIBJICHHH, TTIO3HABATEIIbHON, MH(OPMAITMOHHON M YUTATEIHCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIHHOM



paboThI ¢ yueOHBIMH TEKCTaMH, CIIPAaBOYHOHN JTUTEPATYPO, TOCTYITHBIMUA TEXHUYECKIMHUCPEICTBAMUA HHPOPMALIMOHHBIX TEXHOJIOTHH;
UHTEpeC K 0OYyUCHUIO M TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMOOOpa30BaHMIO, MIPOEKTHONW U HCCIIEI0BATEIBCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIIPAaBICHHOCTH U YPOBHS 00yUYeHHS B AalIbHEHIIIEM;

4) opMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME IEHHOCTHU >XM3HM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3JOpOBBIH 00pa3 >KU3HM, OCO3HAHUE
MOCNIEACTBUM M HENpUATHE BPEIHBIX MPUBBIYEK (YMOTpEOJIEHUsI aJKOrojis, HAPKOTHUKOB, KYypEeHHs), HEOOXOIUMOCTH COOIOJCHHS MpPaBUI
0€30IacHOCTH IpHU OOpallleHMH € XUMHUYECKHMHU BEIECTBAMM B OBITY U PealbHOM KU3HY;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K MPAaKTUIECKOMY U3yUEHHIO MPO(decCcHii U Tpyda pa3IMYHOTO POJa, YBAKEHHE K TPYIy U pe3yibTaraM TPYJOBOH NesTeIbHOCTH, B
TOM YHCJI€ Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HaHUN M0 XMMUHU, OCO3HAHHBIN BHIOOP MHAMBHUAYAIBHON TPAaeKTOPHUH MPOIOJDKEHUS 00pa30BaHUs
C y4éTOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMMH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, ycCHemHoW NpodeccuoHaNbHOM
JESTEIbHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUI, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCUOHAIBHOMN CPELE;

6) 3K0J10rHYECKOro BOCIIUTAHHUSA:

SKOJIOTHYECKH ENECO00PA3HOE OTHOIIEHUE K MPUPOJE KaK HMCTOYHHKY XKH3HU Ha 3€MIIE, OCHOBE €€ CYNIECTBOBAHMS, TOHUMAHUE EHHOCTH
3I0pPOBOTO M 0€30MacHOrO 00pa3a KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY M MCHXHYECKOMY 30POBBIO, OCO3HAHHE
LIEHHOCTHU COBIIFOIEHHS TPaBUJI OE30MACHOTO TOBEIEHHS IPU PabOTe ¢ BEIECTBAMH, & TAKIKE B CUTYAIUsX, yTPOXKAKOIIKMX 30POBBIO MKU3HH JIFOIEH;

CIOCOOHOCTH TPUMEHATH 3HAHWA, MOJNyYaeMble TPM M3y4EHWHM XMMHMH, JUIS PELICHUS 3a71a4, CBA3AHHBIX C OKPYIKAKOIIEH PUPOIHON
Cpe/IOH, /ISl TIOBBIMICHHUS YPOBHS DKOJOTHUECKOW KYJIbTYpPbI, OCO3HAHUS TJI00AJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTed UX pPEeIIeHUs
TIOCPEICTBOM METO/IOB XMMHH, SKOJIOTUIECKOTO MBIILICHHS, YMEHUS PYKOBOACTBOBATECSA MM B MO3HABATENBHON, KOMMYHHKATHBHOM M COLUANBHON
IPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe  MeTampeaMETHBIX ~ PE3yJNbTAaTOB  BBIACIAIOT  3HAYUMbIEIS (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE TOHITUS
(3aKkoH, Teopwsi, MPUHIIUI, TUMOTE3a, (PAaKT, cucTeMa, MPOIECC, SKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IMPEJIMETax W MO3BOJSIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (OPMHPOBATH TPEACTABICHWE O IEJIOCTHOM HAyYHOW KapTUHE
MHUpa, U yYHUBEpCaJbHble yueOHblE IeCcTBHs (TO3HABAaTENbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), KOTOpbIE o0ecreynBaroT
(dbopMupoBanue TOTOBHOCTHU K CAMOCTOSITEIbHOMY TNIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU AESITETLHOCTH.



lMo3HaBaTenbHbIE YHUBEpCalibHble y‘-le6HbIe nencreus

Ba3zoBbie JJornueckue aeicTrBus:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS NPU OCBOCHMM 3HAHUM: PAaCKPBIBATH CMBICI XMMHUYECKHUX MOHSATUH (BBIIEIATH UX
XapaKTepHble IPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTUMH TOHSATHSMM), MCIOJIB30BaTh MOHATHS sl OObSICHEHHs OTAEIbHBIX (DAaKTOB
U SIBJICHUH, BBIOUPATh OCHOBaHMA M KPUTEPUH JUII KIACCU(PHUKAIMA XMMHUYECKHX BELIECTB U XMMHUYECKHX PEaKIMH, yCTaHABIMUBATh MPUUYUHHO-
CIIEICTBEHHBIE CBS3M MEXAY OOBEKTAaMU HM3y4U€HUS, CTPOUTH JIOTMUECKHE pacCyXAeHus (MHIYKTUBHbIE, IENyKTUBHbIE, [0 aHAJOTHH), AENaTh
BBIBOJIbI U 3aKJIFOUYECHUS,

yYMEHHUE PUMEHSTh B IPOIiecce TO3HAHUS MOHATHA (IpeAMETHBIC M MEeTanpeAMETHbIE), CHMBOJIMUECKUE (3HAKOBBIE) MOIEIH, UCIIOIb3yEeMbIE B
XMMUH, TPe0o0pa30BhIBaTh HMIMPOKO NMPHMEHSEMbIE B XMMHH MOJIEIbHBIE TPEACTABICHUS — XUMHUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYECKast
(dopMysa 1 ypaBHEHHE XUMHUECKOMPEaKIMK — IPU PEIIEHUU Y4eOHO-II03HAaBaTENIbHBIX 33/1a4, C YYETOM 3TUX MOJAEIBHBIX IIPEICTABICHUH BBIABIATH
U XapaKTepU30BaTh CYIIECTBEHHbIC NPHU3HAKU H3y4yaeMbIX OOBEKTOB — XHUMMYECKHMX BEHIECTB M XHUMHMYECKHX pPEaKIMH, BBIABIATH OOIIMe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aEeMbIX IPOLECCAX U SABICHUSIX.

Ba3oBbie ncciieaoBarejbCcKue AeiiCTBUA:

YMEHHE MCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA IO3HAHUS, a TAK)KE B KaueCTBE OCHOBBI A (POPMUPOBAHUS
TUIOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

IpUOOpETEHNUE OMbITa MO JIAHUPOBAHUIO, OPraHU3aLlMU U [IPOBEICHUIOYYEHUYECKUX SKCIIEPUMEHTOB, YMEHNE HAa0JII01aTh 32 XOJI0M IIpoLecca,
CaMOCTOSTEIbHO MPOTHO3UPOBATh €r0 pe3yibTaT, GopMyIHpoBaTh 0OOOIIEHHUS U BBIBOJBI MO Pe3yjIbTaTaM MPOBEAEHHOTO OIbITAa, MCCIEIOBAHUS,
COCTaBJIATH OTYET O MPOJICIAHHON padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHAJTM3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIUIO pa3IMYHBIX BUAOB U (OPM NPEACTABICHUS, NOIYYaeMyI0 U3 Pa3HbIX
WCTOYHUKOB (HAY4HO- TOIYJIApHAs JTUTEpaTypa XMMUYECKOTO COJepKaHus, CIpaBOYHbIE TTOCOOUs, pecypchl MHTepHETa), KpUTHYECKH OIEHUBATH
POTHBOPEUYNBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSTH pa3lW4HbIe METOABI M 3alpOCHl MPH MOUCKE M O0TOOpe MH(POPMAIMU M COOTBETCTBYIOIIMX TaHHBIX, HEOOXOAMMBIX IS
BBINIOJTHEHUSI YYEOHBIX W MO3HABATENBHBIX 3a/ad ONPENSIEHHOTO THIIA, MPUOOpPETEHHE OmNbITa B OOJACTH MCIIOIb30BAaHHS WH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYpPOH aKTHBHOTO HCIOJB30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSATEIILHO BHIOMPATh
ONTUMAaNbHYI0 (hopMy MpeacTaBieHHs] WHGOPMAIMKM U WIUIIOCTPUPOBATH pEIIaeMble 3a7ayd HECIOKHBIMHM CXEMaMH, JHarpaMMamH, APYTUMH
¢dopmamu rpaduKuN UX KOMOMHAITUSMU;

YMEHHE UCMONb30BaTh W AaHATU3UPOBaTh B Ipolecce Y4yeOHOM M MCCIeIOBATENbCKOM JAEATENbHOCTH HWHGPOPMALMIO O BIMSHUU
MIPOMBIIIJIEHHOCTH, CETLCKOTO X03HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY>KAIOIIeH MPUPOTHON CPEebl.



KOMMyHVIKaTMBHbIe YHUBEpCalribHble y‘-l€6HbIe AencTeus:

yYMEHHE 3aJlaBaTh BOMPOCH (B XOJ€ Auanora W (W) TUCKYCCHUH) IO CYIIECTBY OOCYXIaeMOH TeMbl, (JOpPMYyITUPOBATh CBOU INPEIIOKECHUS
OTHOCHUTEIIEHO BBHITIOTHEHUS TPEITIOKCHHON 3a/1a9H;

MpUOOpPETEHUE OMBITA MPE3CHTAIUNA PE3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO dKCIIEPUMEHTA (J1a0OpaTOPHOTO OMbITa, JJAOOPAaTOPHON pabOThHI
10 UCCIIEZIOBAaHUIO CBOMCTB BEIECTB, YUEOHOTO IPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH MO3HABATEIBHOM M MCCIEIOBATEIbCKON NESTEILHOCTH MPU PELICHUH BO3HUKAOLIMX
po0JIeM Ha OCHOBE y4€Ta OOIIUX WHTEPECOB M COTJIACOBAHUS TMO3UINI (00CYXIeHUsI, OOMEH MHCHUSIMH,
«MO3TOBBIE HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JIEUCTBUH, OINpeieJIeHre KPUTEPHUEB 110 OLIEHKE KayecTBa BBIITOJIHEHHOW paboThl U ApyTHE);

PerynartuBHbple yHUBEpcajbHbIE Yy4eOHBIC NEHCTBHSA:

YMEHHE CaMOCTOSTENbHO OMNPEAENsATh ILeNIU MACSITeNbHOCTH, IUIAHUPOBATh, OCYLIECTBISATh, KOHTPOJUPOBATH W TNpPU HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BEIOMpATh Hanbosee 3¢ dekTUBHbIE CIOCOObI pelIeHUs] y4eOHbIX U MO3HaBaTENIbHBIX 3a7ad, CAMOCTOATEIBHO
COCTaBJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBIH aIrOPUTM JAEHCTBUM NpHU BBINOJHEHUM 33JaHUMl C y4y€TOM MOJY4YeHMs HOBBIX 3HaHUN 00
U3y4aeMbIX O0BEKTax — BELECTBAX U PEAKLHUAX, OLEHUBATH COOTBETCTBUE IOJYUYEHHOTO PEe3yJIbTaTa 3asBICHHOW LI€1H, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBI, IIpelaraéMble B yCIOBUU 3aaHUH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX PE3YJNBTATOB IO OCBOCHHUIO O0S3aTEIIBHOTO COJEP)KaHMS, YCTAHOBIGHHOTO JaHHOW (denepanbHO paboueid
MPOTrpaMMO¥, BBIJICTISIIOT: OCBOCHHBIE OOYYAarONIUMHUCS HAay4YHbIC 3HAHUS, YMEHHS W CIOCOOBI JEHCTBHM, crHerupUYecKue I TMPEeIMETHOU
o0nactu «XuUMUS», BUIbI JEATEILHOCTU MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHpEeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3INYHBIX
y4€OHBIX ¥ HOBBIX CUTYaLIUsX.

K xoniy oOydenuss B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH y OOYYarOIIUXCS
YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATHI: aTOM, MOJIEKYJa, XMMHYECKHM 3JIEMEHT, IPOCTOE BEILECTBO, CJIO)KHOE BEILIECTBO, CMECH
(onHOpOZIHAS M HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJIIpHas Macca, KOJIMYeCTBO BELIeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsi XUMHYECKOIro 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, AJNEKTPOOTPHUIATEILHOCTD, CTENEHb
OKHCJICHHS, XUMUYECKasl Peaklus, KIacCU(PHUKAIMA PEaKIUi: PeaKUu COSANHEHHs, PEaKLUU Pa3I0KEeHUs, peaklul 3aMEelIeHUs, peakiui oOMeHa,
9K30- U SHAOTEPMHUECKHE PEaKIMH, TEIUIOBOW 3(PQeKT peakuuu, sapo aToMa, AJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOWTallb, pajnyc aToMma,
XUMHYECKasi CBsI3b, MOJSPHAs W HEMOJspHas KOBaJCHTHAsl CBsI3b, MOHHAs CBSI3b, WMOH, KATHOH, aHWOH, PacTBOp, MaccoBas JOJs BeEIeCTBa
(poLieHTHAs1 KOHIIEHTPAIHs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHATUN U PUMEHSATH STUIIOHSATHS IPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;



UCTIOJIB30BaTh XUMHUYECKYIO CUMBOIIUKY JUISI COCTaBJICHHUs ()OPMYJI BEIIECTB U YPABHEHUH XUMHUECKUX PEAKIINH;

OTIpEeIeNIATh BaJC€HTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, CTETIEHb OKHCIEHUS JJIEMEHTOB B OWMHapHBIX COEIUHEHUSX,
IIPUHA]IEKHOCTD BEIIECTB K OINpEe/eEHHOMY KJIACCy COEAMHEHWH 1Mo (opMynam, BHJ XUMHYECKOW CBSI3UM (KOBaJEGHTHash U HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cMmbica [lepuonuueckoro 3akona J[.M. MeHneneeBa: €MOHCTpUPOBATh MOHMUMAHUE MEPUOIMYECKON 3aBUCUMOCTH CBOWMCTB
XMMHMUYECKHX JJIEMEHTOB OT MX MonoxeHus B [lepuoaudeckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YUEHMsI, 3aKOHAa ABOTaJipo;

ONKCHIBATh M XapakTepu3oBaTh TabnnuyHyro (opmy Ileprogmueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB: pPa3jinyaTh IOHSATHS «TJIaBHas
noarpynna (A-rpymnmna)» u
«mmobounas nmoarpymnmna (b-rpynma)y, Manble u OoybIIME MEPHOABI, COOTHOCUTH 00O3HAYEHHs, KOTOpble MMeroTcs B Tabmuie «Ileproanyeckast
cuctemMa XxuMuuyeckux snemeHToB [I.M. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOBXMMHUYECKUX AJIEMEHTOB (COCTaB U 3aps]
A7pa, 00Iee YUCIIO FIEKTPOHOB U PACIIPEICIIEHUE UX 10 HJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpPOBaTh XUMUYECKHE IJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XAMUUYECKHE pEaKIuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B
peaKIy BEILIECTB,I0 TeIoBoOMY 3 dexry);

XapaKTepu30BaTh (ONUCHIBaTh) OOILIME XWMHUYECKHME CBOMCTBA BEIECTB pAa3IMYHBIX KJIACCOB, IOATBEPXAas OINUCAaHUE MpUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOXHOCTU NPOTEKAHUS XMMHUUYECKUX NPEBPALLEHUIN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO [JOJII0O XMMHUYECKOTO 3JeMeHTa 1o ¢dopMmylie
COEITMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakluu;

MPUMEHSTh OCHOBHBIE OIEpAIlMM MBICTUTENHLHON JeSTeNbHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 0000IeHre, CHCTeMaTH3aIIo0, Kiaccudukaluro,
BBISIBJIEHUE ITPUYMHHO- CJIEJICTBEHHBIX CBA3EH — JUISl U3YUYEHHUs CBOMCTB BEILECTB U XMMHUYECKUX PEAKLIMI, €CTECTBEHHO-HAYYHbIE METObI ITO3HAHUS
— HAOJIIOICHUE, U3MEPEHHUE, MOJICTTUPOBAHKE, SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN ),
cleloBaTh MpaBUiaM TOJb30BAaHUS XMMHMYECKON MOCynoll M JlabopaTOpHBIM OOOpYAOBaHHMEM, a TaKKe MpaBWiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUUC MHCTPYKIUSAMH IO BHIMOJHEHHIO JJA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUION COOMPaHHUIO ra3000pa3HbIX
BeIlleCTB (BOJOpPOAA U KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OINPENCIEHHOW MACCOBOM [10JIe PacTBOPEHHOIO BEUIECTBA, MIAHUPOBATH U
MIPOBOJNTHh XMMHUYECKHE IKCIICPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIETOUYEH M KUCJIOT C IMOMOIIBI0 MHIAUKATOPOB (JaKMyc, ¢eHoI(pTalICHH,
METUJIOPAHXK U IPYTHE).

K koHmy oOydeHus B 9 kJiacce IpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy OOyHarOIIUXCS
YMEHMMN:

PACKpBIBATH CMBICI OCHOBHBIX XMMHMYECKMX INMOHATHUH: XMMHYECKHUH DSJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHMOH, IIPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULATEIbHOCTD, CTENIEHb OKHCICHUS, XUMHUECKas peakiys, XUMUYECKas CBA3b, TEIUIOBOH 3(deKxt



peaKkiy, MOJb, MOJSPHBIA OO0BEM, PACTBOP, DJICKTPOIUTHI, HEIIEKTPOIUTHI, AIEKTPOJUTHUYECKAS TUCCOIMAIMS, PEAKIIMM HOHHOTO OOMEHa,
KaTaJn3aTrop, XWMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMBIC pEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU, OKHCIUTEID,
BOCCTAHOBHTEJIb, OKHCJICHHE M BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeTaJUIMYecKas),
KpUCTAJITUYECKas periéTka, KOppo3us METAIIOB, CIJIABbI, CKOPOCTh XUMUYECKOW peakilny, mpeAelibHO nomyctumast konrentparus [1/[K BemecTtsa;
HITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBLIX XUMHWYCCKUX HOHATHHU U IMPUMCHATBITH NOHATUA IPU ONMMCAHWUN BCUICCTB U UX HpeBpameHHﬁ;
UCTIOJIB30BaTh XUMHYECKYIO CHMBOIIUKY JUTSI COCTaBJICHHUsT ()OPMYJI BEIIECTB U YPAaBHEHUH XUMHUECKUX PEAKIIN;
onpeacIsiTb BaJICHTHOCTD u CTCIICHDb OKHCJICHUA XUMHUYECCKUX 3JICMCHTOBB COCIUHCHHUAX PA3JIMYHOTIO COCTaBa, MPHUHAIJIC)KHOCTD
BEIIECTB K ONPEIeIEHHOMYKJIACCy COSAMHEHUI 10 hopMyiam, BUI XUMHUECKOW CBSI3M (KOBaJCHTHAs, HOHHASI, METAUTMUECKAs) B HECOPTaHMYECKUX
COCMHEHUSX, 3aps MOHA MO0 XMMHUYECKOH hopMyIie, XapaKkTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCAMHEHUH, THUI KPUCTAILTUIECKOU
PEMIETKH KOHKPETHOTO BEIIECTRA;
packpeiBaTh cMbici [lepuommyeckoro 3akona J[.M. MenngeneeBa W JeMOHCTPHUPOBATHL €ro IOHUMAHHE: ONHCHIBATH W XapaKTEPU30BATh
tabnrunyo Gopmy Ilepromudeckoil CHCTEMBI XMMUYECKHX JJIEMEHTOB: pa3liMyaTh TOHATHS «TJIaBHAas MoArpynmna (A-Tpymnma)» W «rmoOodHas
noarpynna (b-rpymma)y, maneie u OOJbIINE TEPUOIBI, COOTHOCHTH 0003HAYEHHUS, KOTOPHIE MMEIOTCS B TEPUOIUYCCKON TaOIUIlE,C YUCIOBBIMU
XapaKTepUCTHKAMH CTPOSHHsSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sijpa, OOIIee YHCIO SJIEKTPOHOB W paclpelielieHue UX I10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB DJIEMEHTOB M UX COCIMHEHHU B IpeJeNiaX MallbIX MEPUOJIOB U
[JIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHMS UX ATOMOB;
KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHWYCCKHUEC DJICMEHTHI, HCOPTraHNYCCKUC BCIICCTBA,XUMUUCCKHUEC PCAKIINN (HO YuCily H COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB,IO TEIIIOBOMY 3P dEKTy, IO H3MEHEHUIO CTETICHEH OKUCIICHUS] XUMHYECKIX AJIEMEHTOB);XapaKTepU30BaTh
(onmchIBaTh) OOIIKE U CIICHU(PHUECKUE XUMUUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKAAs OMUCAHUE MPUMEPAMU
MOJICKYJIAPHBIX U
HMOHHBIX YPaBHEHU! COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUN;
COCTaBJIATh YPaBHEHUS DIICKTPOJUTUICCKON JAUCCONMAIIMH KUCIIOT, MIEIIOYEH MCOJIeH, TOJTHbIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIHii HOHHOTO
oOMeHa, ypaBHEHHsI peakluii, TOATBEPKIAIONINX CYIECTBOBAHHE T€HETHUECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3IMUHBIX KIACCOB;
pPacKphIBaTh CYNHOCTH OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TTOCPEICTBOMCOCTABIICHHS 3JICKTPOHHOTO OaaHca dTHX PeaKIlHii;
IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHHA, BO3SMOXKXHOCTHU ITPOTCKAHUA XHUMHUUYCCKHUX HpeBpaHleHI/Iﬁ B Ppas3IMYHBbIX
YCIIOBHSIX;
BBIUUCIIATh OTHOCUTEIBHYIO MOJCKYJISPHYI0 M MOJSPHYKO MAacChl BEIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOTO 3JeMeHTa Mo (opmyie
COETMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaklnu;
coOnrofaTh TpaBHia MOJNB30BAHMS XHUMHUYECKON MMOCcynoii M jabopaTopHbIM 00OpyAOBaHHMEM, a Takke TMpaBuia oOpalieHus C
BCIICCTBAMHU B COOTBCTCTBHUUC MHCTPYKOUAMU IO BBIITOJIHCHUTIO Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IO MOJTYYCHHUIOU CO6I/IpaHI/IIO F213006pa3HBIX
BEIIECTB (aMMHAaKa M YTJICKHUCIIOTO rasa);
MPOBOANTH PEAKIIMU, MOATBEPKAAIONINE KAUeCTBEHHBIM COCTaB Pa3jIMUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XIOPUA-, OPOMUI-,
noauna-, Kap6OHaT-, (1)OC(1)21T-, CHUJIMKAT-, cyan)aT-, THUAPOKCUA-NUOHBI, KATUOHBI aMMOHUA U HOHBI U3YYCHHBIXMCTAJIJIOB, IIPUCYTCTBYIOIIHNEC B BOJHBIX



pacTBOpax HEOPraHUYECKUX BEILECTB;
IPUMEHATh OCHOBHBIE OINEPALlMM MBICIUTENBHON AEATENIBHOCTH — aHAJIM3 U CHHTE3, CpaBHEHUE, 0000LIEHNEe, CUCTEeMAaTU3al1I0, BbISIBICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOMCTB BELIECTB M XUMHUYECKHX pEaKLUi, €CTECTBEHHO- HAy4yHbIE€ METOABl MO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT(PEaTbHBIN 1 MBICJICHHBIH)

YuyeOHO-TEeMAaTHYECKHNH IJIaH 8 Kiace

Ne HazBanwne Tembl Ywucao yacoB | Umncno gacoB Ha Ymcao yacoB Ha Yucao gyacos
n/m H3y4eHHe HOBOM MPaKTUYECKYIO Ha KOHTPOJIb
TEMBI 4acThb
1 | IlepBoHauanbHbIE XUMUYECKUE TTOHATHUS 19 16 2 1
2 | 3akoH ABorajapo. MossipHbIii 00beM Ta30B 2 2
3 | Ilepuoguueckuil 3aKOH M TEPUOAMYECKAsT CHUCTEMa XUMHUYECKUX 8 7 1
anemenToB J[.M.MenneneeBa. CtpoeHue aToma.
4 | Xumnueckas cBsi3b. CTpOCHHE BEILIECTBA. 7 6 1
5 | Kucnopoa. I'openue. 6 4 1 1
6 | Bomopon 3 3
7 | PactBopsl. Bona. 7 5 1 1
8 | O6o6IIeHNE CBEACHUH O BAXKHEHIIIUX KIacCcaX HEOPTaHMYECKUX 12 10 1 1
COC€IUHEHMI
9 | I'ayioreHsl. 4 3 1
Hroro: 68 56 6 6




Y4yeOHO-TeMATHYECKHMH IIJIaH 9 Kiace

No Haszeanue temsl Yucno yacoB | Yucno yacos Ha Yucno yacoB Ha Hucno yacos
n/m U3y4YEHHE HOBOM IPAKTHYECKYIO Ha KOHTPOJIb
TEMBI 4acTh

1 | DOnexTponuTHyUecKast IMCCOLAALUS 10 8 1 1

2 | [loarpynmna kuciopoaa 9 8 1

3 | [loarpymnma a3zora 10 8 2

4 | Ilogrpynmna yriaepona. 9 7 1 1

5 | OOmue cBOWCTBA METAILJIOB. 3 3

6 | Meramnst [A — IIIA rpynmn I[ICX3 JI.M1.Menneneesa 6 5 1

7 | Keneso 3 2 1

8 | Meramnyprus 2 1 1

9 | Kpartkuii 00630p Ba)KHEWIINX OpraHUYECKUX COCTUHEHHH. 14 13 1

10 | O6001IeHre 3HAaHUN IO XMMHH 32 KypC OCHOBHOM IITKOJIBI 2 1 1

Hroro: 68 56 7 5




TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

Ne HasBanmue pa3iesnia, TeMbl ypoKa KOJINYECTBO
YpPOKa 4acoB
1 2 3
1.[lepBoHaYAJIbHbIE XMMHUYECKHE MOHATHS 19
1 [Tpeamet xumun. BemecTBa 1 nx cBoricTBa. BBOAHBIN MHCTPYKTAX MO OXpaHEe TPYJIa U TEXHUKE OE30MaCHOCTH. 1
2 IIpakTyeckas padora Ne 1 «IIpuemsbl oOpamenus ¢ 1adopaTtopHbiM odopyaosanuem. Harpesanue BemecTB B OTKPbITOM 1
TJIAMEeHn»
3 YucThle BEIECTBA U CMECH. 1
4 IIpakTuyeckas padora Ne 2 «O4yucTKa NOBAPEHHOI COJIHY 1
5 Ou3nyecKne U XMMHUUYCCKHUE SIBIICHHUS. XMMHUUECKHE PCAKIINH. 1
6 MonekyJsibl u aToMBbl. [TpocThi€ U CJIOKHBIE BEIIECTBA. 1
7 Xumudeckue 3aeMeHThl. OTHOCUTEIbHAS aTOMHAs Macca XMMHUYECKUX DJIEMEHTOB. 1
8 3aKk0oH OCTOSIHCTBA COCTaBa BelecTBa. Xumudeckue opmyiel. OTHOCHTENIbHAS MOJICKYIIsIPHAS Macca. 1
9 XapaKTeprUCTHKA BEMIECTBA 10 XUMHYECKON (popMyie. BerauciieHre mo XuMu4Ieckou Gopmyiie. 1
10 BaneHnTHOCTh XUMHYECKUX 3IeMeHTOB. OTpe/ie/ieHrne BAICHTHOCTH JIEMEHTOB o (hopmynam coenuHeHuid. CocTaBieHue 1
XUMHUYECKUX (HOPMYJI IO BAJICHTHOCTH.
11 ATOMHO-MOJICKYJISIPHOE YUCHHE B XUMHH. 1
12 XUMHYECKHE YpaBHEHUS. 3aKOH COXPaHEHMsI MACChl BEIIECTB. XUMUYECKUE YPABHEHHUSI PEaKIIMil. 1
13 THUnbl XUMHUYECKUX PEAKITUM. 1
14 Tunpl XMMHYECKUX PEaKIUM. 1
15 KonnuectBo BemecTsa. Moib-eTUHAIIA KOJIMYECTBA BEIIESCTBA. 1
16 Moisipaas macca. 1
17 BrruncieHus no XMuMHYECKUM YPaBHCHHSIM. 1
18 O06001IeHNE ¥ cHCTeMaTU3allvs 3HAHUK, YMEHUH M HaBBIKOB 110 TeMe «IlepBoHadaIbHbIe XMMHUSCKUES TTOHITHSDY 1
19 KonTpoabHas padora Ne 1 «IlepBoHayajibHble XUMHYECKHE MOHSITHS» 1
3akoH ABoraapo. MoJjsipHblii 00b€M ra3os. 2
20 3akoH ABorajipo. OObeMHbBIE OTHOIICHUS T'a30B IIPH XUMHUYCCKUX PEAKIIMIX. 1
21 Pemenne pacueTHBIX 3374 C MIOHATUSAMHE: KOJIULECMBO 8eUeCmMBa, MOIAPHASL MACCA, MOJAPHBLU 00beM, yucio Aeoeaopo, 1
00beMHbIe OMHOUEHUS 24308 NPU XUMUYECKUX PeaKyUusx.
Ilepuoauyecknii 3aKOH U NepUOAHYECKasi cHcTeMa XuMH4YecKux 3jeMeHToB JI.M.MenaeseeBa. CTpoeHue aroma. 8
22 Kiaccudukanmsi XuMHYECKHX JIEMEHTOB. 1
23 [Tepuoanueckuii 3aKOH U MEPHOJINYECKas CUCTeMa XUMHUecKkux siaeMeHToB JI.M.Meneneena. 1
24 OCHOBHBIC CBEJICHHS O CTPOCHHE aTOMOB. I1OpsSIKOBBIN HOMEP XMMHUYSCKOT0 JIEMEHTA — 3HAUCHHUE 3apsa sSapa aToMa. 1




N30TO18I.

25 Pacnosio’keHue 2JICKTPOHOB I10 YHEPTeTHIECKUM YpOBHSIM. COCTOSIHHE JIEKTPOHOB B aTOME. 1
26 Pacnoio)xeHune 3J1eKTPOHOB 10 dHEPreTHYecKUM YpoBHSAM. COCTOSIHHE DJIEKTPOHOB B aTOME. 1
27 XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA U €ro coeuHeHui Ha ocHoBe nojoxkenus B [ICXD J[.M.MenneneeBa u cTpoeHust 1
aToma.
28 3HadeHue nepuoaudeckoro 3akoHa. XXusup u gesrensHoctsh .M. MeHeneena. 1
29 IIpoBepounas padora Ne 1 mo teme «Ilepnoanueckuii 3axon u [lepuognyeckas cucreMa XUMHYECKHUX 3J1€MEHTOB 1
JI.A.MeHnaejieeBa. CTpOEHHE ATOMa»
Xumuueckas cBsizb. CTpoeHHe BelecTBa. 7
30 XuMHdecKas CBs3b. DJIGKTPOHHAS CXeMa 00pa30BaHUs KOBAJSHTHON CBSI3H. 1
31 DnekrpoorpuiareabHOCTh (90) aTOMOB XUMHUYECKHX AIeMeHTOB. [losipHas M HENoJIsIpHas KOBAJICHTHAS CBSI3b. 1
32 HNouHnas cBsi3b 1
33 Kpucrannmiyeckue pemeTKku. 1
34 CreneHb OKMCIIEHHUS ATOMOB XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSIX 1
35 CteneHb OKUCIICHNS aTOMOB XMMHUYECKHX DJIEMEHTOB B COCTMHEHHUSX 1
36 KonTtposbsnast padora Ne 2 mo temam «Ilepuoanyecknii 3axon u [lepuoanyeckasi cHCTeMa XUMHYECKHX 3JIEMEHTOB 1
JI.M.MeHaeneeBa. CTpOEHHE aTOMa», « XHMHYeCKasi CBsA3b. CTpoeHHe BEIeCTBA»
Kucaopoa. I'openne. 6
37 Kucaopon, ero o6mas xapakTeprcTHKa M HaXOXJIeHUE B mpupoe. [loryuenne kuciopoa, ero hu3ndeckue CBOMCTRA. 1
38 Xumnueckue cBoricTBa kucnopoja. Oxcupnl. IlpuMmenenue kucnopojaa. KpyroBopoT kuciopoga B IpUPoOJE. 1
39 Bo3ayx u ero cocras. 1
40 TertoBoit 3QPEeKT XUMUIESCKIX PEAKITHIA. 1
41 IMpakTnyeckas padora Ne 3 «IlosryyeHue M CBOMCTBA KHCJIOPOIA» 1
42 IIpoBepounasi padbora Ne 2 no treme «Kucjopoa. I'openuey 1
Boaopon 3
43 Bonmopos, ero o0mas xapakTeprucTHKa U HaxoxaeHue B mpupoje. [loaydyenue Bogopoa, ero hu3ndeckue CBOMCTRA. 1
44 XuMHUecKre cBoiicTBa Bogopoaa. IlpuMeHeHne Bogopoaa. 1
45 O06o001eHre U CHCTeMaTH3allksl 3HaHUH, YMEHUM M HaBBIKOB 10 TeMaM «Kucnopon. I'openuey , «Bogopom» 1
PacrBopsl. Boaa. 7
46 PactBopenue. PacTBOpHMOCTB BENIECTB B BOJIE. 1
47 MaccoBas J10J11 paCTBOPEHHOI'O BEIIECTBA. 1
48 IMpakTnyeckas padora Ne 4 «IIpuroroBJ/ieHre pacTBOpPa COJIM ¢ ONpeaeIeHHO MaccoBO# J0J1eil BelecTBa 1
49 Boga — camas yauBUTENIbHAS HA CBETE JKUIKOCTD. 1
50 Boja — camasi yiMBUTENIbHASI HA CBETE JKUIKOCTD. 1
51 O06001IeHNe U CUCTEMAaTH3aIMsl 3HAHWA, YMEHUH U HaBBIKOB 10 TeMe «PacTBopbl. Boma» 1




52

KonrpoabHasi padora Ne 3 mo temam «Kucaopoa. I'openne», «<Bogopoa», «PacTBopsl. Boga»

O0o01mIeHne cBeIeHUI 0 Ba)KHEMIUX KJIACCAX HEOPraHMYEeCKUX CoeTMHEHN I 12
53 OKCHUIEI. 1
54 XUMHUYECKHE CBOMCTBA OKCHJIOB. 1
55 OcnoBanus. CocraB, KnaccuduKaiys, Ha3BaHHe OCHOBaHUN. DU3HUECKUE CBOMCTBA OCHOBAaHUH M TEXHHUKA 0€30TIaCHOCTH MPH 1
paboTe ¢ paCTBOPMMBIMH OCHOBAHUSIMHM — IICJIOYAMHU.
56 XuMHUYECKHe CBOMCTBAa OCHOBaHUM. B3anmoaeiicTBre OCHOBaHUM ¢ KucioTaMu. B3anmoaeicTBie pacCTBOPUMBIX OCHOBAHUM C 1
KUCJIOTHBIMHU OKCHJIaMU. Pa3inokeHne HepacTBOPUMBIX OCHOBAaHUH. [[puMeHEHnEe OCHOBAHUH.
57 Kucnotsl. CocraB, knaccudukaius, Ha3BaHUE KUCIOT U CIIOCOOBI UX MonydeHus. uzndeckue CBOMCTBA KUCIO U TEXHUKA 1
0C30IMaCHOCTH ITPH PabOTE ¢ KUCITOTAMH.
58 XUMHUYECKHE CBOMCTBA KHCJIOT. 1
59 Comn. CocTaB conel, KiiaccudbuKanus cojied u uX HazBanue. CriocoObl moydeHus coyeil. Du3ndeckne CBOMCTBA COJICH. 1
60 XUMHUYECKHE CBOMCTBA COJIEH — B3aUMOAECHCTBUE C PACTBOPAMHU CoJieil. PACTBOPUMBIMU OCHOBAHUSAMU, KUCIOTAMHU U METAJIJIAMHU. 1
61 ['eHeTnueckas CBs3b MEXK]y KJIacCaMy HEOPraHUYECKUX BEIECTB. 1
62 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH, YMEHUH M HaBBIKOB 10 BoripocaM «CBOMCTBA KJIaCCOB HEOPTaHWMYECKHUX BEIIECTB. THITBI 1
XUMHUUYECKUX peakiui. ' eHeTnueckas CBsizb MEXIY KJIaCCaMH HEOPTraHMYECKHUX BEIIECTB)
63 IIpakTuyeckas padora Ne 5 «Pemenne 3kcnepuMeHTAIbHBIX 3a/1a4 110 TeMe «BaskHeline Kiaccbl HEOPraHU4YeCKUX 1
coeIMHEeHUIN»
64 KonTpoabHas padora Ne 4 «O0001eHne cCBeIeHUI 0 Ba)KHEHINX KJIaccaX HeOPraHu4eCKHX coeTMHeHH i 1
I"ajorensl. 4
65 ITonoxenue ramorenoB B [ICXD JI.M.MeHeneeBa 1 CTPOSHHE UX aTOMOB. XJIOP. 1
66 Xnoposogopoa. CossiHast KUCIIOTA M €€ COJIH. 1
67 IMpakTnueckas padora Ne 6 «IlosryueHue coJIAHON KMCJIOTHI U N3yYeHUeE ee CBOMCTB. Pacnmo3HaBaHue COJISIHOM KHCJIOTHI U 1
ee cojiein»
68 CpaBHuUTENbHAS XapaKTEPUCTUKA raJOT€HOB 1
HUroro: 68




TEMATHYECKOE INTAHUPOBAHHME 9 KJJACC

Ne Ha3Banue pa3aena, TeMbl YpOKa KOJIUY€eCTBO
ypoka 4acoB
1 2 3
1.9/eKTpoIuTHYeCKAS] M CCOIM AU 10
1 CyniHoCTh Oporecca JIEKTPOJIUTHYSCKON TUCCOIUAIIH. 1
2 Jlucconumanuysi KMCIOT, MISI0YCH U COJICH. 1
3 Cna0Oble ¥ CHITbHBIC 3JICKTPOJUTHL. CTEIEHb TUCCOIMAITNH. 1
4 Peakiinu noHHOr0 0OMEHa. 1
5 Peaxiuu noHHOro ooOMeHa. 1
6 ['ugponus conei. 1
7 OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. 1
8 IpakTuyeckasi pa6ora Ne 1»PenieHue IKCIIepUMEHTANIbHBIX 32/1a4 M0 TeMe «JIeKTPOJUTHYECKAS AUCCOLM AU 1
9 [ToaroroBka K KOHTPOILHOM pabote Ne 1 mo TeMe «DIEKTPOIUTHYECKAS JTMCCOLUALIHS 1
10 KontposbHas padora Ne 1 n Teme «JIeKTPOJTUTHYECKAS] TUCCOIUALMS» 1
[Moarpynna Kucjaopojaa 9
11 [Tonoxxenue kuciopoja u cepol B [leproanueckoit cucreme xumuyeckux 3remMeHToB [[.M1.MenpaeneeBa, CTpoeHHUE UX aTOMOB. 1
Crtpoenue npocThIX BEIIECTB. AJUIOTPOIHSL.
12 Cepa. Ammorponusi. PU3NUECKUE U XUMHUYECKHE CBOMCTBA. [IpuMeHeHue. 1
13 Ceposojopoa. Cynbhubl. 1
14 Oxkcwuy cepsl (IV). CepHucTast KHCIIOTA. 1
15 Oxkcup cepsl (VI). Cepnast kuciora. 1
16 Crnenuduyeckue cBOKWCTBa cepHOM KUCIOThL. COIM CEpHON KMCIIOTBI. 1
17 IIpakTyeckasi padbora Ne 2 «PelieHue 3KcnepuMeHTAJbHBIX 3a1a4 10 TeMe «[loarpynna Kucjopoaa» 1
18 CKOpOCTh XMMHUUYECKUX PEAKIIMi U €€ 3aBUCUMOCTh OT YCJIOBHI IPOTEKAHMSL. 1
19 XUMHYECKOE PaBHOBECHE. 1
[oarpynna a3ora 10
20 [Tonoxenue azora u pocdopa B [ICXD JI.M.Menneneesa, ctpoeHre ux aToMoB. A30T. DuU3nueckue 1 XUMUYECKHUE CBOHCTBA 1
azora. [lonydyeHue u npuMeHeHue.
21 AMMHax. 1
22 Conu aMMOHMSL. 1
23 IMpakTnyeckas padora Ne 3 «IlosryueHHe aMMHAKA ¥ ONBITHI ¢ HUM» 1




24 A3zotHas kuciota. Ctpoenne mosekynbl. [lomydernne. OOmme cBOMCTBA. 1
25 Cnenuduueckue CBOMCTBA a30THOM KHUCIOTHI. 1
26 Conum a3otHOM KuCI0THL. KpyroBopot azora B mpHupoJie. 1
27 docdop. 1
28 Oxkcup dhochopa (V). Oprodochopras kucinora. OprodocdaTs. 1
29 IIpakTuueckas pabora Ne 4 «OnpenesieHue MUHEPAJbHBIX Y100peHUI» 1
IMoarpynna yrJiepoja. 9
30 [Tonoxenue yranepona u kpemuus B [ICXD JI.M1.Menneneesa, ctpoenne ux atoMoB. Yriepoa. CTpoeHne KpUCTATTHIECKUX 1
pemeTok. Aytorponusi. Pu3ndecKue CBOMCTRA.
31 AncopOrust. XMMHUYECKHEe CBOMCTBA YIIIEpOa. 1
32 Oxkcup yriaepoaa (11). 1
33 Oxkcup yraepoaa (IV). 1
34 YroJpHas KUCJIOTA U €€ COJIH. 1
35 IMpakTnyeckas padora Ne 5 «Iloaydyenue oxkcuaa yriaepoaa (IV) u uzydenue ero cBoiict. PacnosnaBanue kapooHaTOB» 1
36 Kpemnnii u ero cBoiictBa. Oxcun kpemuus (IV). 1
37 KpemueBa kuciora u ee coiu. CuimKaTHasi IPOMBIILICHHOCTb. 1
38 KonrpoabHast padora Ne 2 «Kucyopoa u cepa. A3ot u docdop. Yriepoa u KpeMHUiiNe 1
OO0urue cBOMCTBA METAJJIOB. 3
39 [Tonoxenne meramio B [ICXD J[.M.MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Haxo’k/ieHre MeTaJlJIOB B IPUPOJIC U 1
o01Ke cnocoObl Ux nmoydeHusi. Pu3nuecKre CBONCTBA.
40 XapakTepHble XMMHUECKHE CBOICcTBA MeTa10B. Koppo3us MeTannos. 1
41 CrutaBsl. 1
Metanabl 1A — ITTA rpynn IICX9 JI.U.MenaeseeBa 6
42 XapaKTeprUCTHKA MICI0YHBIX METAJJIOB. 1
43 [Tonoxxenue maraus U Kaublus B [ICXD, crpoenne ux atoMoB. Kanbluii M €ro COeTMHCHUS. 1
44 JKecTkocTh BOABI M CIOCOOBI €€ YCTpaHSHHSI. 1
45 AJTFOMUHUT. 1
46 Banelie coeIMHEHUsI aTIOMUHUSL. 1
47 IIpakTuyeckasi pa6ora Ne 6 «PenieHue IKCNePUMEHTAIbHBIX 32124 1
Keneso 3
48 ITonoxenue xenesa B [ICXO JI.M.MenaeneeBa u ctpoeHue ero aroma. CBOMCTBa KeJie3a. 1
49 Coenunenus xenesa. 1
50 IMpakTnyeckas padora Ne 7 «PemieHue 3KCIepUMEHTAJIbHBIX 33129 1
Metaaayprusi 2
51 [TonsiTue 0 MmeTauTypruvd. Metajuisl B COBpeMeHHOM TexHuKe. [[pon3BoJICTBO UyryHa U CTaJIH. 1




52 KonTpoabHas padora Ne 3 «MeTaLiibl» 1
KpaTkuii 0030p BakHelIIUX OPraHuYeCKUX COeIMHEHMH. 14
53 Oprannyeckas xumusi. OCHOBHBIEC OJOKEHUSI TSOPHUH CTPOCHHUSI Oprannyeckux Bemiects A.M.byTtneposa. 1
54 M3omepus. YrpornieHHas KiacCH(bUKAIKs OPraHUYeCKUX COCIUHEHMM. 1
55 [IpenenpHBIC YTIEBOAOPOIEL. 1
56 Henpenenpabie yraeBoa0poIbl. DTHIICH. 1
57 AneruneH. JIueHOBEBIC YII€BOAOPOIEIL. 1
58 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOI0B. 1
59 [IpounsBoaHbIe YriaeBo10p010B. CIIUPTHIL. 1
60 KapOOHOBBIE KHCIIOTHI. 1
61 Cnosxabie 3¢upsbl. JKuphbL. 1
62 VTrieBobl. 1
63 AMHMHOKUCIOTEIL. benkw. 1
64 [Tonnmepsl. 1
65 JlekapcTsa. [loaroToBKa K KOHTPOJIBLHON padoTe 10 TeMe «OpraHndecKue BEeIecTBa 1
66 KonrpoabnHas padora Ne 4 «Oprainyeckue BelleCTBaY 1
006001eHHe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IKOJIbI 2
67 [ToaroToBKa K HTOrOBOI KOHTPOJILHOM padoTe. 1
68 HToroBasi KOHTpoJIbHasA padoTa. 1
HUroro: 68




YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O MTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc E.I'., ®enpaman @.I'., uznarensctBo «IIpocsemienne»

» Xumus, 9 knacc/ Pymsutuc E.I'., ®enpnman @.I., uznarensctBo «IIpocsemiennes



