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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma no XMMHuX Ha YpOBHE OCHOBHOTO OOIIIeTro 06pa30BaHMsI COCTaBlIeHa HA OCHOBE TPeOOBaHUIl K pe3ysIbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMBI OCHOBHOTO 0o0miero oopasoBanus, npeacraieHHbix B PI'OC OO0, a taxxe Ha OCHOBe (enepanbHON padodeil mporpaMMbl BOCITUTAHHUS U C YIETOM
KOHIIEMIINH TTPEToIaBaHus yaeOHOT0 mpeaMeTa « XuMUs» B 00pa30BaTelbHBIX Opranm3anusix Poccuiickoit dexeparum.

[IporpaMma mo XuMUH Aa&T MPEICTABICHUE O METAX, 00MIel cTpaTernu 00ydeHNs, BOCITUTAHHS M PA3BUTHS 00YJaIOIINXCS CPEACTBAMU yIeOHOTO MPEIMETa,
YCTaHaBIUBAET 00s3aTeNIFHOE MTPEIMETHOE COJIepKaHNe, IPEAyCMaTPUBaET pacipeielieHHe ero Mo KJIaccaM B CTPYKTYpHpPOBaHHUE TI0 pa3/iesaM B TEMaM MPOrPaMMBI
M0 XMMHH, OIpenesieT KOJMYSCTBEHHBIE W KadeCTBEHHBIE XapaKTEPUCTHKH COJNEP)KAaHUS, PEKOMEHIYEMYIO ITOCIIEOBATENbHOCTh M3YUEHUS XUMHUH C yYIETOM
MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JJOTHKH YU4eOHOTO Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00Yy4alOIMXCsl, ONpeAesieT BOZMOXHOCTH MPpeaMeTa s
peanuzanuy TpeOOBaHUHN K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTEeNbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsI, a TaKKe TPeOOBaHUH K
pe3yibpTaTaM OOy4eHHUs] XUMHH Ha YpOBHE LieJiel M3y4YeHHUsl MpeaMeTa U OCHOBHBIX BHIOB yueOHO-NIO3HABATEIBHON AEATENLHOCTH OOYdYaIOMIerocsi 0 OCBOCHHIO
y4eOHOTO CONepIKaHMsl.

3HaHue XMMHUH CITY>)KUT OCHOBOH i1 OPMUPOBAHHS MUPOBO33pEHUS 00yUaroIIerocsi, ero NpeACTaBlIeHI O MaTepUaIbHOM €JUHCTBE MUPA, BYKHYIO POJIb
urparoT GopMUpyeMble XUMHUEH MPEACTABICHUS O B3aMMOIPEBPAIICHUSIX YHEPTHH U 00 3BOJIIOLUH BEUIECTB B MPHUPOJE, O MyTAX PEIICHHs TI00aTbHBIX MpodieM
YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA — CBIPHEBOI, SHEPTETHUECKOM, MUILIEBON M DKOJIOTHYECKOI 0€30MacHOCTH, MPOOIIeM 3/IpaBOOXPaHEHHSL.

N3ydenune xumuu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH [Tl CaMOpPa3BUTHS U (POPMUPOBAHUS KYJIbTYPhI IMIHOCTH, €€ 00IIeH U (YHKIIMOHAILHON IPaMOTHOCTH;

BHOCUT BKJaJl B (DOPMHpPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEW OOY4YalONIUXCs, HABBIKOB HMX CaMOCTOSITCIbHOW Yyd4eOHOH JeSTeIbHOCTH,
OKCIICPUMECHTAJIBHBIX U UCCJICA0BATCIIbLCKUX YMeHHﬁ, HGO6XOI{I/IMBIX KakK B HOBCGI[HGBHOﬁ KU3HU, TAK U B HpO(beCCHOHaHBHOfI JCATCIIBHOCTH,

3HAaKOMUT CO CHCHI/I(bI/IKOﬁ HAay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBACT OCHOBBI HEJIOCTHOT'O B3TJIAJa Ha €AUHCTBO MPUPOABLI U YEJIOBCKA, ABJIACTCA OTBCTCTBCHHBLIM
3TaroM B (JOPMHPOBAHHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTHU O0YUaIOIINXCS

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO IEHHOCTHOI'O OTHOUICHUA K €CTECTBCHHO-HAYYHBIM 3HAaHHAM, K IPUPOAC, K YCIIOBEKY, BHOCUT cBOM BKJIaJ B 3KOJIOTHYCCKOEC
o0Opa3oBaHue 00y4arOIIMXCS.

JanHple HampaBiieHHs B OOyYeHHMHM XHMHUHM OOECHEUUBAIOTCS CHENU(UKOW COJACpKaHUS Y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IeJarorHyecKu
aJanTHPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKH XUMHH Ha OINPEIeIEHHOM JTane e€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEro 0Opa3oBaHWsl OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOMIMMHUCSA CHCTEMBI IEPBOHAYAIBHBIX MOHATHA XMMUH, OCHOB
HeopFaHquCKOﬁ XUMHUHU U HEKOTOPBIX OTACIIBHBIX 3HAYNMBIX MOHATHHI OpFaHH‘IeCKOﬁ XUMHUH.

CrpykTypa coiepikaHusl MPOrpaMMBbl 110 XUMHUU CPOPMUPOBaHA HA OCHOBE CHCTEMHOIO moaxoja K e€ m3ydeHuto. ConeprkaHue CKIIaJIbIBACTCS U3 CUCTEMBI
MOHATHH O XMMHYECKOM DJJIEMEHTE W BELISCTBE W CUCTEMBI IOHATHH O XMMHYECKOW peakiuu. OOe 3T CHUCTEMBI CTPYKTYPHO OPIaHHU30BaHBI IO MPUHLHUILY
MOCJIE0BATEILHOTO PA3BUTHUS 3HAHUH HA OCHOBE TEOPETHUECKHX MPEACTABICHUN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKON CBS3H;

— MPEJCTaBICHUN 00 NEKTPOIUTHYECKON TUCCOIMAIIN BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE AMIIMPUYECKH IMOJNYYCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3sBUBAIOTCS MOCIEIOBATENBFHO OT OJHOTO
YPOBHSL K JAPYroMY, BBIMONHSS (YHKIMH OOBSCHCHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH IMPAKTHYECKOTO MPUMCHEHUS U TOJYYCHUS
M3y4aeMBbIX BEIIECTB.



OcBoeHre MpOrpaMMbl MO XUMHH CIIOCOOCTBYET (POPMUPOBAHMIO MPEICTABICHUS O XUMHUYECKOH COCTABISIOIIEH HAaydYHOW KAapTHHBI MUpa B JIOTHKE €&
CHCTEMHOH MPHUPOJbI, IEHHOCTHOTO OTHOLICHHUS K HAYYHOMY 3HAHMIO M METOJlaM MO3HaHUS B Hayke. V3ydeHHe XMMUU MPOUCXOIUT C MPUBJICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX yueOHBIX mpeaMeToB: «OKpyxaromuii Mupy», «bruonorus. 5-7 knacce» n «®usuka. 7 Kiaacc.

[lpr w3ydeHNMM XUMHH MPOUCXOOUT (QOPMUPOBAHHME 3HAHHKA OCHOB XMMHYECKOM HAayKHM Kak 00JacTH COBPEMEHHOT'O E€CTECTBO3HAHHS, MPAKTUYECKON
JeSITEIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIOHEHTOB MUPOBOM KyJIBTYpHL. 3agada y4yeOHOTrO MpeaMeTa COCTOUT B (POPMHUPOBAHMH CUCTEMBbI XUMHYECKUX 3HAHUN
— BaKHEHIINX (PaKTOB, ITOHATHH, 3aKOHOB U TEOPETHUECKUX MOIOKEHUH, JOCTYIHBIX 0000IIeHHI T MUPOBO33pPEHUECKOTO XapaKTepa, A3bIKa HAyKH, B IIPHOOIIECHUN K
HAyYHBIM METOJIaM MO3HAHUS NMPH M3YYCHHWH BEIIECTB M XMMHYECKHX PEeakUuid, B ()OPMHUPOBAHUM M PAa3BUTHH ITO3HABATEIBHBIX YMEHHH M WX NPHMEHEHUH B
y4e0HO-TI03HABATENEHON U Y4eOHO-HCCIIeI0BATEIILCKOM A TEIbHOCTH, OCBOCHHUH MIPABIII 0€3011acHOT0 0OpaIleHHsI C BEIIECTBAMHU B ITOBCETHEBHON JKU3HH.

[Tpn n3ydeHnn XMMHUN HAa YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BXKHOE 3HAUCHHE IPHOOPEITN TaKHe 1IN, KaK:

— (opMHpOBaHHE HHTEIUICKTYaJbHO PA3BUTOH JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIFHOMY HPUHATHIO DPEIICHHH,
CII0cOOHOH a1anTHPOBATHCS K OBICTPO MEHSIOLIIMMCS YCIOBHSM JKH3HU;

— HANpaBJIEHHOCTH OOYYECHHUS Ha CHCTEMATHYECKOe MPHUOOIICHHE OO0YYAIOMMXCS K CAMOCTOSTEIbHON IMO3HABATENHFHON AEATEIHHOCTH, HAYYHBIM METO/aM
MO3HaHUS, (POPMUPYIOLIMM MOTHUBALIUIO U PAa3BUTHE CIIOCOOHOCTEH K XMMUM;

— obecriedyeHne yCIOBHUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO O0YUAIOIIMMUCS OIBITa Pa3sHOOOPa3HOW AESITEIHLHOCTH, MO3HAHMS U CAMOIIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMH ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHUE ISl PA3TIMYHBIX BUIOB NEITEIBHOCTH;

— (opmupoBanne oOmeit GyHKINOHATHHOW M €CTeCTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM YHCIIC YMEHUH OOBSCHITH M OLIEHUBATH SBICHHUS OKPY)KAIOIIETO
MHUpa, UCIOJIb3YsI 3HAHUS U OIBIT, TIOJTy4eHHBIE IPU U3yYSHUH XUMHH, IPUMEHSTh UX IIPH PEIICHUH MPOOIIeM B TIOBCEAHEBHOM KHU3HU U TPYIOBOH AEATEIBHOCTH;

— (opmupoBaHHe y OOYYAIOIIMXCS TYMaHHCTHYECKMX OTHOUICHWH, NOHMMAaHMS LEHHOCTH XUMHUYECKMX 3HAHWUH JJIsI BBIPAOOTKHM OKOJOTUYECKH
eJIeCO00Pa3HOT0 MOBECHHS B OBITY M TPYAOBOH JEITEILHOCTH B IEIISIX COXPAHEHHS CBOETO 37I0POBbsl H OKPY’KAIOIIEH NPUPOJHOM CPEIbI;

— pa3BUTHE MOTUBALMK K 00YyUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIMTAHMIO HA OCHOBE YCBOGHHMS OOIIEUEIOBEYECKHUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NPO(MWIIS M HAIIPABICHHOCTH JaJbHEHIIEro 00yYeHus..

OOmiee uncino yacoB, OTBEIEHHBIX ATl U3YYEHHs] XMMUM Ha yPOBHE OCHOBHOTO 00Iero oopaszoBanus, coctasisieT 136 gacos: B 8 kiacce — 68 yacos (2 gaca B
HeJeNro), B 9 kimacce — 68 gacoB (2 Jaca B HEACIIO).

COJAEP)KAHUE OBYYEHUS

8 KJIACC

HepBOHa'—IaJIbeIe XUMHYCCKHE TOHATHUHA

Hpe;[MeT XUMHUH. PolIb XMMUM B KW3HH 4Y€JIOBEKa. XHMUS B CHCTEME HayK. Tema u BCIICCTBA. ®du3nuecKre CBOMCTBA BCIICCTB. ArperaTHoe COCTOSHHEC
BCIICCTB. Ilonstue o METOJAaXx IIO3HAHUS B XMMHUHU. Yucreie BC€IICCTBA U CMECCH. CnocoOb1 pa3aciicHus cMecei.

ATOMEI 1 MOIJICKYJIBI. Xumudeckue 3aeMeHTE. CHUMBOJIBI XUMUYECKHUX DJICMCHTOB. HpOCTLIG 1 CJI0KHBIC BEUICCTBA. ATOMHO-MOJ'ICKYJ'IHPHOC yucHuce.

XumMmudeckas (bopMyna. BajgeHTHOCTP aTOMOB XHMHYECKHX DJJIEMCHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAss aTOMHAs Macca.
OrtHocuTeNIbHAsS MOIJICKYJISIpHAas Macca. Maccopas J0JIs1 XHMHUYCCKOT'0 3JIEMECHTA B COCIMHCHU .

KomnuectBo BCIICCTBA. Mouib. MOHHpHaﬂ Macca. BzauMocBs3b KOJINYCCTBA, MACChl U 4YHCJIa CTPYKTYPHBIX CIWHHIl BCHICCTBA. Pacuérer 1o (bopMynaM
XHUMHUYCCKHUX COeﬂHHCHHﬁ.



dusnyeckre 1 XUMUUYECKHE SIBICHHUSA. XUMHUYEeCcKas peakus 1 e€ MpU3HaKh. 3aKOH COXpaHEHHsS MaccChl BeUIECTB. XUMHUYeckne ypaBHeHus. Kiaccudukanus
XMMUYECKUX peakUui (COeANHEHHUs, Pa3IoKEHUs], 3aMEICHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MMOCYA0i, MpaBuiaaMu padOTHl B JabopaTopuu U mpuéMamMu oOpaleHus ¢ 1a00opaTopHbIM 000PYAOBaHUEM, H3YUCHUE U OMHCAHUE
(u3MUECKUX CBOWMCTB 00pa3lOB HEOPraHMYECKUX BEIECTB, HaOmoaeHne pu3nuecKkux (IUIaBleHHe BOCKA, TasHUE JIbAA, PaCTHpPaHUE caxapa B CTYINKE, KUICHHUE U
KOHZEHCAIUS BOJIBI) U XUMHUYECKHX (TOpEHHE CBEYH, MMPOKATMBAaHNE METHOW MPOBOJIOKH, B3aMMOJIEHCTBAE Mella C KHUCIOTON) SIBICHUH, HAONIOICHNE U OIMCaHHe
MIPU3HAKOB IIPOTEKAHMS XUMHUSCKUX peakuid (pa3IokeHNe caxapa, B3auMOJICHCTBHE CEPHOM KHUCIIOTHI ¢ XJIOPHAOM Oapus, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHUM, B3anMOJICHCTBHE jkele3a ¢ pacTBopoM conu menu (1), m3ydenune crmocoboB pasaeneHus: cMeceil: ¢ MOMOIIbI0 MarHuTa, (PUIBTPOBAHKE, BHITIAPUBAHUE,
TUCTHJUIANINS, XpoMaTorpadusi, MPOBEJIeHIE OYHUCTKH MOBAPEHHOW COJNH, HAOJIOJCHWE W ONHCAaHWE PE3yJIbTATOB MPOBEICHUS OMbBITA, WLTIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MacChl, CO3aHNE MOJIeNIel MOJIEKYJ (IIapOCTEP’KHEBBIX).

Ba:kHejinue npeacraBuTe 1 HEOPraHUYeCKUX BeleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — aieMeHT W mpocToe BellecTBo. HaxoxaeHne KuCiIopoAa B MpHpone, (PU3NYECKHEe W XUMHUYECKHE
cBoiicTBa (peakiuu ropenusi). Oxcunel. [Ipumenenne kucnopoaa. CrocoOb! OMydeHMs KACIOPOoAa B 1a00paTOPUH U MIPOMBIIIUIEHHOCTH. KpyroBopoT kuciaopoaa B
npupoe. O30H — aJuTOTPOIHAS MOTUGUKAIUS KUCIOPO/Ia.

TeruoBoii 3pPeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKHE YPaBHEHHUS, SK30- W JHIOTEPMHUYECKHE peakiuu. TOIMBO: yroib W MeTaH. 3arps3HeHHe
BO3/yXa, yCHIIEHHE MapHUKOBOTO 3(pdexTa, pa3pymeHrne 030HOBOTO CIIOSL.

Bogopon — anemeHnT u mpocrtoe BemecTBo. HaxoxmeHne Bogopoaa B mpupoje, PU3NIeCKne U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI TTOIYYEHUS.
Kucnots! u conu.

MonsipHbIit 00bEM Ta30B. PacU&ThI 110 XUMHYECKUM YPaBHEHUSM.

dusudeckue cBoiicTBa Bojbl. Boja kak pactBoputens. PacTBopsl. HackimeHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI. PacTBOpHMOCTH BemiecTB B Boje. MaccoBas
JIOJISI BEIIECTBA B pacTBOpE. XMUMUYECKHE CBOICTBa BObl. OcHOBaHWMs. POIIb pacTBOPOB B MPUPOE U B )KU3HH YelloBeKa. KpyroBopoT Bojbl B IpUpO/Ie. 3arpsa3HeHHe
MpUPOIHBIX BoJ. OXpaHa U OYHCTKA MPUPOTHBIX BOJI.

Knaccudukamus nHeopranmueckux coenuHeHnid. Oxcuapl. Kimaccmdukanms OKCHIOB: coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpasytone. HomeHnknatypa okcuaoB. @u3ndeckrne U XUMHYECKHE CBOWCTBA OKCHIOB. [lomydeHnne okcuoB.

OcHoBanus. Kraccudukamuss OCHOBaHMA: MIETOYM W HEPACTBOpPHUMEIE OCHOBaHMsA. HomeHknarypa ocHoBaHui. Du3nveckne W XWMHUYECKHE CBOWCTBA
ocHoBaHuil. [loyueHne oCHOBaHUM.

Kucnoter. Knaccudukamms xucnor. Homenknatypa kucinor. Ou3ndeckne M XMMHAYECKHEe CBOWCTBa KUCIOT. Psg axtuBHOcTH MetaiwioB H. H. bekerosa.
[Tonyyenue kucnor.

Comm. HomeHkiatypa coseir. @u3ndueckne 1 XUMHIeCKHe CBoicTBa coneil. [lomydenue comeii.

I'eneTnyeckas CBS3b MEXKAY KilaCCaMU HCOPTraHNMYCCKNUX COG}II/IHCHI/Iﬁ.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIpele]IeHne COJEepKaHMs KUCIOpoJa B BO3AyXe, MONydeHHe, coOMpaHue, pacro3HaBaHWE W M3ydeHHE CBOWCTB KHCIOpOAa, HAOIo/eHHE
B3aMMO/ICCTBUS BEIIECTB C KUCIOPOJOM W YCJIOBUS BO3HHKHOBEHHS U INPEKpallleHHs ropeHus (Moxapa), 03HaKOMIICHHE ¢ 00pa3llaMi OKCHJOB U OIMCAHUE UX
CBOWCTB, IOJIyuYeHHE, COOMpaHHe, paclo3HaBaHWE M H3yYeHHE CBOKMCTB Bojopoja (ropeHue), B3aumozeicTBue Bomopoda ¢ okcumoMm memd (I1) (Bo3moxkHO
WCIIONIB30BAaHUE BHIICOMATEPHUAJIOB), HAOIIOMeHNE OOpa3IoB BEMIECTB KOJIMYECTBOM | MOIIb, MCCIEAOBaHHE OCOOCHHOCTEH pPAacTBOPEHHS BEIISCTB C Pa3IHIHOU
pacTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C OMNMPENEIEHHOM MAcCOBOW JOJEH pPacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOIBI ¢ MeTaIaMHU (HATpHEM H
KalpIiueM) (BO3MOXKHO HCIOJB30BaHHE BUAECOMATEpPHANIOB), MCCIEIOBaHHE OOpas3IOB HEOPTaHMYECKHX BEIIECTB PA3NUYHBIX KJIAcCOB, HAOIIOJEHHE W3MEHEHHS



OKpAacKH MHAMKATOPOB B PACTBOPAX KUCIOT M LIeJoveld, u3ydeHue B3anMoneicTus okcuaa Meau (I1) ¢ pactBopom cepHOI KUCTIOTHI, KUCTIOT C METaJUIaMH, PeaKnit
HEHTpanu3alyy, NoJy4yeHre HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METaylja JIPYI'MM M3 PAacTBOpa COJH, PELIEHHE 3KCIIEPUMEHTANbHBIX 3a7a4 M0 TeMe
«Baxxnelmue knaccel HEOPraHUUECKUX COEINHEHUI.

epuoguyecknii 3axkon u Ilepumogmueckass cucrema xumuuyeckux 3iementoB JI. U. MenpeneeBa. CtpoeHne aToMoB. XHUMHYECKAsl CBS3b.
OKHCANTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIIUH

[lepBbie MOMBITKM KIACCU(PUKAINN XUMHUYECKUX 3JIeMEHTOB. [loHSATHE O rpynmax CXOJHBIX JJIEMEHTOB (IIEeJOYHBbIE W MIEIOYHO3EMENbHBIE METaJlTbL,
raJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00Pa3yIOT aM(OTEpHBIE OKCHIBI i THAPOKCHIBL.

[Teprnonnueckmii 3akoH. Ilepmomgmdeckass cuctemMa xuMmmudeckmx dnemeHToB J[. M. MenneneeBa. KopoTkomeprnonnas W ITMHHOIIEPHOMHAS (OPMBI
[Tepuonnueckoit cucrteMbl xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnbl. OU3HYECKUA CMBICT MOPAIKOBOIO HOMEpAa, HOMEPOB Iepuoaa U
TPYTITBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aToMHBIX siaep. M3orombl. DnexTpoHbl. CTpoeHHE SJIEKTPOHHBIX 000JI09eK aTOMOB MEpBBIX 20 XMMHUYECKHX 3JIEMEHTOB
[Tepuonnueckoit cuctemsl . V1. MenaeneeBa. XapakTepuCTUKa XMMUYECKOT0 3JIEMEHTA 1O ero nonoxeHuto B Ilepuoanyeckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHSI PaIyca aTOMOB XHMUYECKUX AIIEMEHTOB, METAJUIMIECKIX U HEMETAINTHIECKAX CBOMCTB I10 TPYIIIAM H MTEPHOIaAM.

3nauenue Ilepuoanueckoro 3akoHa U Ileproanyeckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB UIsl pa3BUTHS Hayku W npaktuku. J[. . MenaeneeB — yu€Hblil U
TpaXKTaHWH.

Xumudeckast cBsi3b. KoBajeHTHas (TOISIpHAsS ¥ HEMOJSAPHAs) CBA3b. DIEKTPOOTPUIIATEIFHOCTh XUMHUYECKHX 3JIEMEHTOB. MIoHHAsI CBSI3b.

Crenenb okucieHuss. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIEHHs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil IKCnepumeHm:

M3y4eHHEe O0pasloB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJEHCTBHE THAPOKCHIA IIMHKA C PAacTBOPAMH KHCJIOT W INEIOYeH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MTPUMEPBI OKUCIUTEIEHO-BOCCTAHOBUTENFHBIX PEaKnii (TOpeHHe, peakluy pa3ioKEeHUs, COeTMHEHUS).

Mescnpeomemmunie ceasu

Peanm3arus MeXNpeIMeTHBIX CBSA3EU MPU M3YYCHWU XMMHHU B 8 KJlacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHSITHIA,
TaK U OHATUH, SBISIONUXCS CUCTEMHBIMH IS OTJENIbHBIX PEAMETOB €CTeCTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHS: HAYYHBIM (hakT, TUMOTe3a, TEOpHWs, 3aKOH, aHAN3, CHUHTE3, KIACCHU(HUKAIMSA, NMEPUOIUIHOCTh, HaOIrofeHwue,
9KCIIEPUMEHT, MOICTTUPOBAHNE, U3MEPEHNE, MOZIEIIb, SIBIICHUE.

du3uka: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI, PaIHOAKTUBHOCTD, MOJIEKYJa, SJEKTPUIECKHUI 3apsl, BEIIECTBO, TENO, 00BEM,
arperatHoe€ CoCTOsAHUE BEIIECTBA, I'a3, (1)I/IBI/I‘-IGCKI/IG BCJIIMYUHBI, €CIUHUIBI U3MCPEHHUA, KOCMOC, ITUIaHEThI, 3Bé3III)I, COHHHG.

Buonorust: poTocuuTes, npixanue, ornochepa.

I'eorpadmus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TOPOIBI, MOJIE3HBIE NCKOTTAEMBbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BenecTBo M XuMnueckas peakuus

[Teprnonnueckwmii 3akoH. Ilepuogudeckas cuctema XxuMmudecknx diemeHToB J[. M. MenaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MCHCHHH CBOMCTB
XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KANWA, KaTblIUd U MX COSJAMHEHUI B COOTBETCTBHHM C IOJIOKEHHEM 3JIeMeHTOB B llepmomudeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrtpoeHme BemiecTBa: BUAB XUMHUYECKOW CBS3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMUESCKOW PEIIETKH U
BHJIa XUMUYECKOU CBSI3U.



Knaccudpukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHMMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3lWYHBIM KiIaccaM HEOPraHWYeCKHX
COEIMHEHMH, TeHETHUECKas CBA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukanus XxuMUYECKUX peakyid M0 pa3IMYHBIM MpH3HAKaM (IO YHCIY M COCTaBy y4YacTBYIOIIMX B PEAaKIMU BEIIECTB, MO TEILIOBOMY 3P (eKTy, Mo
W3MEHEHUIO CTETeHEeH OKHCICHUS! XUMUYECKUX 3JIEMEHTOB, [0 00OpaTUMOCTH, IO YUACTHIO KaTaau3aTropa). JK30- U SHAOTEPMHUUECKUE pPeaKiH, TEPMOXUMHYECKHE
ypaBHEHUS.

IlonsiTHe o ckopoctu xumudeckon peakuuu. IloHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKHUX peakiusx. IIoHSATHE O TOMOTEHHBIX U IeTepPOIC€HHBIX
peaknusax. Ilonarne o karammuse. IloHATHE 0 XMMUYECKOM paBHOBECHM. DAaKTOPHI, BIMAIOIUE HA CKOPOCTh XUMHUYECKOH PEAKIMH W IOJOXKEHHE XUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, SIEKTPOHHBIN 0aJaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBiieHHe YPaBHEHUH OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEaKMi C HCIOIb30BAHHNEM METOa SIEKTPOHHOTO OanaHca.

Teopus NMEKTPOTUTHUECKON AUCCOLMALAN. DIEKTPOINUTEI M HEXNEKTPOIUTEI. KaTHOHEI, aHHOHBI. MeXaHN3M TUCCOLMAIUH BEIIECTB C Pa3INYHBIMU BUIAMH
XUMU4ecKoi cBsi3u. Crenenp auccounannu. CHIbHbIE U cla0ble 3JEKTPOIHTHL.

Peakunu monHOrO OOMEHa. YCNOBHS MPOTEKAaHUS peaKIMii HOHHOTO OOMEHa, MOJIHBIE W COKpAIEHHBIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBA KHCIOT,
OCHOBAHHI U COJIEH B CBETE MPEACTaBICHHIA 00 NMEKTPOIUTHIECKON Arcconranii. KauecTBeHHbIE peakiiny Ha NOHBI. [[oHATHE 0 THAPOIN3E COMEH.

Xumuueckuit IKCnEPUMEHM .

O3HAKOMJICHHE C MOJETSIMH KPUCTAUTMYECKUX PELIETOK HEOPraHWYECKHX BEIIECTB — METAJUIOB M HEMETalwioB (rpadura u aiamasa), CIOXHBIX BEILECTB
(xmopuma HaTpusl), MCCIECAOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOH PEaKIMHM OT BO3IEHCTBHS Pa3IMYHBIX (DaKTOPOB, HCCIEIOBAHUE 3IIEKTPOINPOBOAHOCTH
PacTBOPOB BEILECTB, MPOLECCa TUCCOUUALIMH KHCIIOT, IIeI0ouei U cojiel (BO3MOXKHO UCIIOJIb30BaHNE BUIECO MAaTEPHAJIOB), IPOBEICHUE OINBITOB, HIUIFOCTPUPYIOIIUX
NPU3HAKW TIPOTEKaHWs peakUuuil HOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIACICHHE ra3a, 0oOpa3oBaHHME BOJIbI), OINBITOB, WIIIOCTPUPYIOUIMX NPHUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKLHid (ropeHue, peakiuy pa3ioKeHHs], COSUHEHH), PACIIO3HABAHUE HEOPTaHWYECKHUX BELIECTB C MOMOIIbIO KAUeCTBEHHbIX
peakIuil Ha HOHBI, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7ad.

HemeTasibl 1 UX cOeIMHEHUSs

OOmas xapakrepucTHKa TanoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE cTeneHu okucieHusa. CTtpoeHne u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOWCTBA HAa MPHUMEpPE XJopa (B3aMMOJAEHCTBUE C METajlIaMH, HEMETaJulaMH, 1enodamu). XiaopoBogopoa. ComnsiHas KUCIOTa,
XMMHUYECKUE CBOMCTBA, NTOJIy4eHHUE, IPUMEHEHNE. [IeficTBHE XJIopa U XJIOPOBOIOPOia HAa OPraHU3M YeloBeKa. BaxxHele XJI0pruasl U UX HAXOXKIEHUE B IPUPOJIE.

OoOmas xapakrepuctuka s1eMeHToB VIA-rpynmsl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIe CTeeHu okucieHus. CTpoeHne U GU3NYSCKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U cepbl. AJIOTPOITHbIE MOAMMUKAIIMA KUCIOPOJa U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PUINUECKUE U
XUMHYECKHE CBOMCTBA. OKCI/I)IBI CEPhI KaK NPEACTAaBUTCIIN KUCIIOTHBIX OKCH/IOB. CepHasI KHCJIOTA, @HSHHCCKI/IG M XUMHYECKHE CBOMCTBA (O6HII/IC KakK 1mmpeacTaBUTeIIsA
KJlacca KUCIIOT | crienududeckne). XUMHUECKHE PEaKIWH, JIeKAIHe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJMY4YeHHs CEepHON KHCIOTHL. IlpuMeHeHune cepHOi
kucinoTel. CoNmu cepHOW KHCIOTHI, Ka4eCTBEHHAsh peakius Ha cynbdar-uoH. HaxokneHue cepbl u €€ COeIMHEHHH B TpUpoJe. XUMHYECKOE 3arpsisHeHHE
OKpYIKarolei cpejibl COeIMHEHUSMHE cephl (KUCIOTHBIE JIOMK/IH, 3arpsi3HEHUE BO3/yXa H BOJIOEMOB), CIIOCOOKI €T0 MPeI0TBPAICHUSI.

OO6mrast XxapakTepuCTHKa AIeMEHTOB VA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIIEHW OKUCICHUSA. A30T, paclpocTpaHEHUE B MIPHUPOJC,
¢dm3nyeckne M XuMHUYeckue cBoiictBa. KpyroBopor a3ora B mpuponxe. AMMHAK, €ro (HU3MYeCKHe W XMMHUYECKHE CBOWMCTBA, MONydeHHe W mpumeHeHune. Comm
aMMOHUS, nX (pU3MUECKHe U XMMHYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiys Ha MOHbI aMMOHHS. A30THas KHCIIOTa, €€ moiydeHue, Gpu3nueckue u
XMMUYECKUe CBOMCTBa (00IIMe Kak MpEeACTaBUTEINs Kjlacca KUCIOT M crnenuduueckue). Mcrnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KaueCTBE MUHEpaJbHbBIX
ynoOpenuii. XMMHUECKOE 3arpsA3HEHUE OKPY)KAMOMICH Cpelbl COSAMHEHUSMH a30Ta (KHUCIOTHBIC MKW, 3arps3HEHHE BO3ayxa, HMOYBBI M BogoéMOB). docdop,



ayotTporHeie Mogudukanuu Gocdopa, Gusnueckue u xumudeckue coiictea. Oxcuna docdopa (V) u pochopras kucnora, GU3NIECKUE U XUMUIECKHIE CBOWCTBA,
nonyuenue. Mcnonb3oBanue GocaToB B KauecTBE MUHEPAIbHBIX YAOOPEHUH.

O6bmas xapaktepuctuka 31eMeHTOB |VA-rpynmel. OcoOEHHOCTH CTpPOSHHS aTOMOB, XapaKTEepPHbIE CTENEHM OKUCICHHs. YTIIEpOA, auIOTPOIHEIC
MOIU(UKALNHN, PAcIpOCTpaHEeHHE B MpUpoAe, pu3nyeckue M XUMHUUYECKHe cBOWCTBa. Ancopbuusi. KpyroBopor yrmepoma B mpupoae. Okcuisl yriepona, MX
¢u3nUecKkue U XMMHUYECKUE CBOWCTBA, ACWCTBHE HA JKUBBIC OPTraHU3MBI, NOJIY4YCHHE W IPUMEHEHHE. DKOJOTHYeCKHe MpoOIeMbl, CBSI3aHHBIE C OKCHIOM Yriepoja
(IV), rumoresa r106aabHOrO MOTEIUICHHS KIMMaTta, NapHUKOBBIA 3P dekT. YroabHas KUCIOTa U €€ COoNu, UX (DU3NUCCKUE M XMMHUYCCKUAE CBOWCTBA, MOMyYCHHE U
npumeHenue. KagecTBeHHas peakiys Ha KapOoHaT-noHbI. Mcnonp3oBanne KapOOHATOB B OBITY, MEAULIMHE, IPOMBILUICHHOCTH M CEJIbCKOM XO35HCTBE.

IlepBoHayanbHble MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCOMHEHMSX yriaeposaa (MeTaH, 3TaH, 3TWIEH, alleTWICH, TaHOJ, INIMLEPUH, YKCYCHAs
kucnota). [IpupomaHbIe HCTOYHUKHU YTIIEBOAOPOAOB (Yroib, MPUPOAHEIN ra3, HePTh), MPOAYKTH UX mepepadoTku (OCH3WH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[lonsTHe O OMONIOTMYECKH Ba)KHBIX BEILECTBAX: JKUPaX, OENKax, yrieBoAax — M UX POJM B >KU3HM dYeJoBeKa. MarepuanbHOE €AMHCTBO OPraHHUYECKUX W
HEOPraHMYECKUX COeIMHEHUI.

Kpemumii, ero ¢usnyeckue u XMMHYECKHE CBOWCTBA, MMONydeHUe W npuMmeHeHne. CoequHeHns KpeMHHUs B mpuponae. Obmme mpeacraBieHus 00 OKcuie
kpemuus (IV) n kpemuueBoil kucnore. CHIMKAThl, X UCIOJIB30BaHKE B OBITY, B IPOMBILUIEHHOCTH. BakHelne cTpouTebHbIe MaTepranbl: KepaMHKa, CTEKJIO,
[IEMEHT, OeTOH, xKene300eToH. [IpobieMbr 6e30macHOTo NCIOTB30BAHUS CTPOUTENFHBIX MAaTEPHAJIOB B IIOBCETHEBHOM KU3HHU.

Xumuyeckuii IKCHEpUMEHm

H3y4eHHEe 00pa3L0B HEOPTAHMUYECKUX BEIECTB, CBONCTB COJISIHOM KHCIIOTHI, IPOBEACHNE KAaUeCTBEHHBIX PEAKLUI Ha XJIOPUI-UOHbBI U HAaOII0AEHHE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaXarolmne (U3NUECKHE W XMMHUYECKHE CBOICTBA TaJOr€HOB W MX COCAMHEHHMH (BO3MOMKHO HCIOJIb30BaHHME BHIEOMATEPUANIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMH XJIOPHIOB (TalOreHUI0B), O3HAKOMIJIEHHE ¢ 00pa3laMu cepbl M €€ COSAMHEHHAMHU (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEPUANIOB),
HabmroneHne mnpouecca OOYITIMBaHMS caxapa IMOJ JeHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHCJIOTHI, W3yYeHHE XUMHUYECKHMX CBOMCTB pa30aBIEHHON CEpHON
KHCJIOTHI, TMPOBEACHUE KaueCTBEHHOM pEakIUH Ha Cynb(aT-moH M HAOJIOAEHHE NpH3HAaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKUMM CBOMCTBAMM a30Ta,
¢dochopa m ux coemuHeHHH (BO3MOXKHO WCIIOJIE30BAaHUE BHUIACOMATEPUAIOB), O0paslaMy a30THBIX H (POcOpPHBIX yHOOpEeHWid, MOydeHHe, coOHupaHue,
pacro3HaBaHHWE W M3YUYCHUE CBOICTB aMMHaKa, [IPOBEIEHHE KAYECTBEHHBIX PEaKUMH Ha MOH aMMOHHUS M (ochaT-HOH M M3yUYE€HHE MPU3HAKOB HMX IMPOTEKAHUS,
B3aMMOJIEHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAIOB), U3YUYE€HHE MOAEICH KPUCTAJUTHUECKUX PEILETOK
anMasa, rpadura, QyiaepeHa, 03HaKOMIICHHE € MIPOLECCOM aACOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOMCTBOM MPOTHBOTa3a, MOJIyYeHHE,
coOupaHue, pacrio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKHUCIIOTO Ta3a, NPOBEJCHHE KaYeCTBEHHBIX PEaKlIUi Ha KapOOHAT U CHIIMKAT-HOHBI U U3yYeHHE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHUE C TMPOAYKIUECH CWJIMKATHON NPOMBINUICHHOCTH, pEIleHHe SKCIEPHUMEHTANbHBIX 3ajad 1o Teme «BakHeWlne HemeTalnlbl W X
COCIMHEHMUS».

MeTaabl U UX COeTUHEHUS

OOmias xapaKTepuCTHKa XMMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBaHUM WX TOJoXeHUs B Ilepuonuueckol cuctemMe XUMHUYeCKHX 3iemeHToB J[. H.
MengeneeBa u cTpoeHus aToMoB. CTpoeHHe MeTaIoB. MeTalinuecKast CBsI3b M METAJUIMYeCcKasi KpUCTAJUTMIECKas peréTKa. DINeKTPOXUMUYECKUH Psijl HapsDKeHUH
MeTamuioB. Ousnveckre U XMMUYECKHE cBoWcTBa MeTaumoB. OOIIKe crioco0bl MOMydYeHUsT MeTaluIoB. [1oHSATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3allIUThI
ux oT Kopposun. CIiaBhl (CTallb, 9yTYH, JIOPATIOMUHIM, OpOH3a) U UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

Illenounbie MeTambl: nookenue B Ilepuoauueckoit cuctemMe xumMuueckux anemeHToB [[. . MenneneeBa, CTpO€HUE UX aTOMOB, HaX0XKJICHUE B MPUPO/IE.
dusznyeckue U XUMHUYECKHE CBOMCTBa (Ha npumepe HaTpus U Kaiausg). OKCuAbl M TMAPOKCHIBI HAaTpus M Kainus. IlpuMmeHeHHe LIENOYHBIX METaVIOB U HX
COEIMHEHUM.



[lenoyHO3eMeTbHBIE METAUIBI MATHUIA 1 KalbIMA: TToJIoKeHue B [leproauueckoii cucteme xumuueckux nementos [l. M. MenneneeBa, CTpoeHHE UX aTOMOB,
HaxoXJieHue B mpupoe. Ousndeckne U XUMHUUECKUE CBOMCTBA MarHUs U Kajblusi. BakHelme coeIMHeHUS KaabIusl (OKCU, TUAPOKCHI, COn). JKECTKOCTD BOJIBI
1 cocoObI €€ yCTpaHeHusl.

Anromunwmii: ionoxxenue B [lepuoaudeckoit cucteme xumudeckux 3nemMeHToB [|. . MenaeneeBa, CTpoeHHEe aToMa, HaXOXKJICHHUE B pupoje. Pusnueckue u
XMMHYCECKUE CBOVCTBA AIFOMUHUSA. AM(OTEPHBIC CBOMCTBA OKCHJIA U TUAPOKCH 1A ATFOMHHUSL.

Keneszo: nonoxenue B Ilepuoguueckoil cucreme xumuieckux snemeHToB JI. M. MenzeneeBa, CTpO€HHE aToMa, HaxOoAeHUE B mpupoje. Ouzndeckue u
XUMHYECKHE CBOUCTBA skerne3a. Okcuibl, rumpokcubl U con xenesa (1) u sxenesa (111), ux cocra, cBoiicTBa U MOTyYCHHE.

Xumuueckuit IKCnepumeHm:

O3HaKOMJIEHHE ¢ 00pa3llaMi METaJUIOB U CIUIABOB, MX (YM3WIECKUMH CBOWCTBAMH, N3YYCHHE PE3yJIhTATOB KOPPO3UH METAJLIOB (BO3MOXKHO HCIIOJH30BaHHE
BHJIEOMAaTEPHAIOB), 0OCOOCHHOCTEH B3aUMOJECHCTBHS OKCHJA KaJbIUs U HATPHUA C BOMOH (BO3MOXHO HCIIONB30BAaHUE BUACOMATEPHANIOB), MCCIEIOBAHUE CBOMCTB
XKECTKOU BOBI, TIPOIECCAa TOPEHUS Kelle3a B KUCIOpoae (BOZMOXKHO MCTIOIh30BAHNE BHIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKINil Ha MOHBI:
Marawusi, KaJIblys, aTFOMIHAA, TUHKA, kenesa (I1) u xeneza (I11), menu (I1), HabmoneHwe 1 onrcaHne MPOIECCOB OKPAITMBAHUS TUIAMEHN WOHAMH HATPHS, KW H
KanmbpIusl (BO3MOXKHO FCIIOJIb30BaHUE BHUAEOMATEPHANIOB), HWCCIECOBaHWE aM(OTEPHBIX CBOMCTB THAPOKCHIA AIOMHHUS W THAPOKCHAA IWHKA, pEIIeHHEe
SKCIIEPUMEHTAIBHBIX 3aj1ad 10 TeMe «BajkHeHIrie MeTallyIbl U BX COSMHEHUS.

Xumus 4 OKpysKawuas cpeaa

BemecTBa 1 MaTepuanbl B MOBCEAHEBHON XU3HU YellOBeKa. be3omacHoe MCIOIh30BaHME BEIIECTB W XUMHUYECKHUX peaknwii B ObITy. [lepBas momomrs mpu
XUMHUYECKUX 0’KOTaX M OTPABJICHHUSAX.

XuMuYecKoe 3arps3HeHre OKpYKarollei cpepl (TpeaelbHas JoImycTuMasl KOHIeHTpalus Bemects, najee — [1JIK). Ponb xumMuu B perieHnn SKOIorndecKux
mpooIieM.

Xumuueckuil IKCnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTNIABEI METAIIOB, TOJMMEPHBIC MaTEPHAIIHI).

Mescnpeomemmunie ceasu

Peanm3arus MeXNpenMeTHBIX CBSA3EU MPU M3YYCHWU XMMHHU B 9 Kilacce OCYIECTBIISIETCS Yepe3 MCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSITHIA,
TaK U IOHATUH, SBISIONUXCS CUCTEMHBIMH IS OTJEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHS: HAYYHBIM (DakT, TUIMOTE3a, 3aKOH, TEOpHs, aHaIU3, CHUHTE3, KIACCHU(UKAIMSL, NEPUOIUYHOCTh, HaOIIOJCHHUE,
OKCIIEPUMEHT, MOACINPOBAHNEC, UBMCPEHUE, MOJICIIb, ABJICHUC, HapHHKOBBIfI 3(1)(1)GKT, TEXHOJIOT' M1, MaTCpHaAJIbI.

dusnka: marepus, aTroM, JJICKTPOH, IMPOTOH, HeI>'ITpOH, HWOH, HYKIWA, HW30TOIIbI, PAAWOAKTHBHOCTH, MOJICKYJIA, SHGKT'pI/I‘IeCKI/Iﬁ 3apsaqa, MIPOBOJHHUKH,
MOJIYPOBOHUKY, JIHUAIEKTPHUKH, (OTOJIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHoe COCTOSHHE BEIIECTBA, I'a3, PacTBOP, PacTBOPHMOCTh, KPHCTaIMYECKas
periérka, cruiaBbl, GU3NYSCKUE BEIUUHHBI, SAMHHIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COJIHIIE.

Buonorus: GorocunTes, npixanue, obnochepa, IKocHcTeMa, MUHEPAITBbHbIC YOOPEHHS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIEC TOPOIbI, ITOJIC3HBIE HCKOIAEMBbIE, TOIJIMBO, BOJIHBIC PECYPCHI.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI 1O XUMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUSA

JIMMHOCTHBIE PE3YJbTATbI

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS INPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs AOCTHralOTCi B XOA€ OOY4YeHHS XUMHMU B EAMHCTBE y4eOHOU H
BOCIIUTATEIbHON NEATEILHOCTH B COOTBETCTBUU C TPAIULMOHHBIMH POCCHUHCKMMHU COLMOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMM IICHHOCTSIMH, NPHHATHIMHU B
o011ecTBe MpaBWIaMU U HOPMaMH IIOBEJCHHS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS 1 COLIMATIM3ALUU 00yJarOUXCs.

JINYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh 00YUYaIOIINXCSl PYKOBOACTBOBATHCS CUCTEMOM MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U PACIIMPEHUE OIIbITa
NEeSITeNbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

LEHHOCTHOTO OTHOILEHHS K OTEYECTBEHHOMY KYyJbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACJIEIHIO, IOHUMAaHMS 3HAYCHUS XMMUYECKOH HAyKH B >KU3HHU
COBPEMEHHOT0 00lIecTBa, CIOCOOHOCTU BIAAETh NOCTOBEPHOW HH(OpManMedl O MEepemoBBIX AOCTHKECHHUSX M OTKPBITHSIX MHUPOBOW M OTCUECTBEHHOM XHUMHH,
3aMHTEPECOBAaHHOCTH B HAy4YHBIX 3HAHUAX 00 yCTpOHCTBE MUpPa 1 OOLIECTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUS

MPEICTABICHUS. O COLMAIBHBIX HOPMAax M IPaBHJaX MEKIWYHOCTHBIX OTHOIIEHHH B KOJUIEKTHMBE, KOMMYHHKATHBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, Y4eOHOUCCIIeI0BAaTEIbCKON, TBOPUECKONW U APYTUX BHUAAX ACATEIHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOM IESTEIBHOCTH HPH BBHIIOJHEHUN
y4eOHBIX, IO3HABATEIIbHBIX 3a]a4, BBIIIOJHEHUH XUMUUECKUX SKCIEPUMEHTOB, CO3/IaHUH YUYEOHBIX MIPOCKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIIN
B IpoLecce 3TOI yueOHO AeATeNbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUSI MTOCTIEICTBUN IOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUECKUE NPEACTABICHNUSA O BELIECTBE U XMMHUYECKOH PeaklUH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE
OCHOBY JJIsl TIOHUMAaHHsI CYIIHOCTH HAayYHOW KapTUHBI MHUpA, NPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUSI HPUPOIBI, B3aUMOCBS3AX YEJOBEKa C
MPUPOAHOM CPEAOH, O POJIM XUMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO03HABaTeNbHBIC MOTHBBI, HApaBJICHHbIE HA MOIyY€HHE HOBBIX 3HAHMW MO XMMHH, HEOOXOAUMBIE Uil OOBSCHEHHs] HaOMI0JaeMbIX MPOLIECCOB U SBJICHU,
MMO3HABaTEeNbHOW, WH(OPMAIIMOHHOW W YWTATENBCKOM KyJIbTYyphl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTENILHOM pabOThl C¢ Y4YeOHBIMH TEKCTaMH, CIPABOYHOU
JTUTEPATypOH, TOCTYITHBIMHI TEXHUUECKUMH CPeCTBAMH UH(POPMAIIOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yUYEeHUIO U TIO3HAHUIO, TI0003HATEILHOCT, TOTOBHOCTh M CHOCOOHOCTH K CaMOOOPa30BaHUIO, MPOEKTHOM M UCCIIEA0BATENILCKOM NS TEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHSI O0YYEHUS B JAIbHEHIIIEM;

4) hopMHpPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HaHUE IIEHHOCTH JXM3HH, OTBETCTBEHHOI'O OTHOIIEHHWS K CBOEMY 3[0pPOBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 KW3HHM, OCO3HAHWE IIOCIEACTBHUA U
HETPUSTHE BPEIHBIX IMPHUBBIUEK (YIMOTPEOICHUS alKOTOoJsl, HAPKOTHUKOB, KypeHWs), HEOOXOIMMOCTH COOIIOJCHUS TPaBWI OE30MacHOCTH MpH OOpalleHud ¢
XUMHYECKUMH BEIIECTBAMH B OBITY U PEaTbHON KHU3HH;

5) TpyA0BOro BOCIIMTAHMSA:

HHTEpeC K INPaKTUUECKOMY M3y4YeHUIO Ipodeccuil U Tpyla pasjInyHOro poja, yBaKEHUE K TPyIy U pe3yibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE NPHUMEHEHUs NPEIMETHBIX 3HAHMH 10 XUMHH, OCO3HAHHBIM BHIOOp MHIMBUAYAJIbHON TPAaeKTOPHUU IPOAOJDKEHHUS 00pa3oBaHUS C Y4ETOM JMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIETHOM MpodecCHOHATbHON AeATEIbHOCTH U Pa3BUTHS HEOOXOANMBIX YMEHUMH,
TOTOBHOCTH aJalITHPOBATHCS B MPOPECCHOHATBHON CperIe;

6) IKOJIOrH4eCKOro BOCIIUTAHMSA:



9KOJIOTHUYECKH 11eJIeco00pa3sHoe OTHOLICHHE K MPUPOAE KaK MCTOYHHKY XKM3HM Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAaHUS, MOHMMAaHHE LIEHHOCTH 3I0POBOTO M
6e3onacHoro oOpasa »KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3HMUYECKOMY U MCHXHUYECKOMY 3/I0POBBIO, OCO3HAHME IIGHHOCTH COONIOACHUS MPaBHI
0e30macHOro MOBEACHUS MPH PadOTE C BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YIPOKAIOIINX 3JOPOBBIO M KHU3HU JIIOEH;

CHOCOOHOCTH MPUMEHATH 3HAHMS, TOTydaeMble PH U3YUYECHUH XMUMUH, JUTS PEILICHHUs 3a7a4, CBA3aHHBIX C OKpPY>KaloIIel NPUPOTHON CPeIoi, 1Sl MOBBIILICHHS
YPOBHSI O3KOJIOTUYECKOW KyJNbTYpHl, OCO3HAaHHUSl TJIO0AIBHOIO XapakTepa SKOJOTHMYECKHX MpoOJeM M MyTed WX pelleHHs IOCPEACTBOM METOJIO0B XHMHH,
9KOJIOTHYECKOTO MBIIIUIEHHUS, YMEHHS PYKOBOACTBOBAThHCS UM B MTO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMATIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTampeqMeTHBIX PE3yNbTaTOB BBIACISAIOT 3HAYMMBIC ATl (GOPMHUPOBAHUS MUPOBO33pPEHMs OOIICHAYYHBIC MOHSATHS (3aKOH, TEOpUs, MPUHIIMIL,
TUIOTe3a, QakT, CUCTEeMa, NPOIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIC HCIIOIL3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETaX U MO3BOJISIOT Ha OCHOBE
3HAaHUH W3 OTUX MPEAMETOB (OPMUPOBATH MpPEACTABICHHE O IEIOCTHOW HAYYHOW KapTHHE MHpa, M YHHBEpcalbHble ydeOHbIe NEHCTBHs (TO3HABATENbHBIC,
KOMMYHHKAaTHBHBIE, PETYISITUBHBIC), KOTOpBIE 00eCneunuBaroT (HOPMHPOBAHUE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUTAHMPOBAHUIO M OCYIIECTBICHHIO YUeOHOH
NeSITeTbHOCTH.

Ilo3HaBaTe/ibHBIEC YHHBePcAJbHbIE yYeOHbIe AelicTBUA

BazoBrble Jornueckue aeicTBus:

YMC€HUA HCIIOJIB30BAaTh HpI/IéMI)I JIOTUYECKOTO MBINUICHHUA IIPU OCBOCHUN 3HAHWH: PaCKpbIBaThb CMBICII XHUMHUYCCKUX MOHATHI (BI)I)IGJ'ISITB X XapaKTCPHbIC
IIpU3HAaKHW, YCTAaHABJIWBATh B3aUMOCBA3b C APYTUMU HOHSITI/IS[MI/I), HUCIIOJIB30BaTh MMOHATUA IJIA 0OBSICHEHUS OTACIBbHBIX q)aKTOB u HBJICHI/II\/'I, BI)I6I/IpaTI) OCHOBAaHUA U
KpUTepun Jisd KJ'IaCCI/I(bI/IKaHI/II/I XUMHWUYECKHUX BCIICCTB U XHUMHUYCCKHUX peaKHHfI, YCTaHaBJIMBATh NMPUYMHHO-CJICACTBCHHBLIC CBA3U MEKIAY 06’beKTaMI/I N3y4YCHUA,
CTPOUTD JIOTHYCCKHUE PACCYKACHUA (I/IHIIyKTI/IBHBIe, JACAYKTUBHBIC, 110 aHanomn), J€JIaTh BBIBOJABI U 3aKJIIFOUCHU A,

YMCHUC TIPUMCHATH B IPOLICCCEC ITO3HAHUA TOHATHA (HpeI[MeTHI)Ie u MeTaHpeZ[MeTHBIe), CHUMBOJINYECKHE (3HaKOBLIe) MOACIN, HUCIIOJIB3YCMbIC B XHMHH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHH MOJIENIbHBIE TPEACTABICHHUS — XUMUYECKUH 3HAK (CMMBOJ JJIEMEHTa), XMMUYeckas (opMylia U ypaBHEHHE
XMMUYECKOM peakuuy — MPH PELICHUH Y4eOHO-TIO3HABATENBHBIX 33a7a4, ¢ YIETOM ATHX MOJENIBHBIX MPEACTABICHUH BBISBISATh U XapaKTE€PU30BaTh CYIIECTBEHHBIC
MPU3HAKUH M3YYAEMBbIX OOBEKTOB — XHMMHUYECKHMX BELIECTB M XWMHUYECKHX PEaKUWH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPUYMHHO-CJICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B H3y4aeMbIX POLIECCaX U SBICHUSX.

BazoBrble uccienoBaTebCcKHe NeiiCTBHA:

YMEHHUE HCIOJIb30BaTh MIOCTABICHHBIE BOPOCH B KAYECTBE HHCTPYMEHTA [TO3HAHUS, a TAKXKE B KAUeCTBE OCHOBBI 7151 JOPMUPOBAHMS THIIOTE3BI 1TO POBEPKE
MIPaBUJIBHOCTH BBICKa3bIBAEMBIX CYXICHUH;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPraHW3allid W TPOBEACHUIO YYEHHUECKHMX DSKCIIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITEIBHO IPOTHO3UPOBATH €r0 Pe3yJbTar, HOpMyIHPOBaTh 0OOOLIEHNS U BBIBOJBI 110 PE3yJIbTaTaM NPOBEAEHHOTO ONbBITA, UCCIEIOBAHUS, COCTABISTD OTUET
0 IpoJieNlaHHO# padore.

Pabota ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHAIM3UPOBATH MU MHTEPIPETHPOBATh MHPOPMALMIO Pa3IMYHBIX BUIOB M (OPM MPEICTABICHUS, MOTYYaeMyl0 M3 Pa3HBIX MCTOYHHKOB
(HayyHO-TIOMyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJAEp)KaHMs, CIPAaBOYHBIE MOCOOMsA, pecypchl VHTepHeTa), KPUTHYECKH OLIEHUBATH IPOTUBOPEUUBYIO H
HEIOCTOBEPHYIO HH()OPMAIIHUIO;

yMEHHUE MPUMEHATH pa3IM4YHble METOABI W 3ampochl MPH MOHUCKE M 0TOOpe MH(OPMAIMKM M COOTBETCTBYIOIIMX AAHHBIX, HEOOXOAMMBIX JUIS BBITOJTHECHUS
y4eOHBIX M MO3HABATENbHBIX 3a/1a4 ONPEAeNEHHOro THMa, MPHOOpPETEHHE ONbITa B OONACTH HCIONb30BaHMS WHPOPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYypOi aKTHBHOTO MCIIOIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM, CAMOCTOSTENILHO BEIOMPATh ONTHMAaIBHYIO (OpMY HpeAcTaBieHHs HHHOpMaLuU
W WJUTIOCTPUPOBATD PelIaeMble 331a41 HECTIOXKHBIMU CXEMaMH, TUarpaMMaMu, IpyruMu Gopmamu rpaguki ¥ UX KOMOWHAIHSAMY;



yMEHHUE HCIIONb30BaTh U aHAIM3UPOBATh B Ipolecce Y4eOHOH U UCCIe0BaTeIbCKON AEATEIbHOCTH HH(POPMAIHIO O BIMSIHUU MPOMBIIIIEHHOCTH, CEIbCKOTO
XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOAHON CPENBI.

KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1elCTBUA:

YMEHUS 337aBaTh BOMNPOCH (B X0Je AMaiora W (WiIM) AUCKYCCHUHU) MO CYHIECTBY OOCYKIaeMoil TeMbl, GOpMYIHpPOBaTh CBOU TMPEIJIOKEHHUS] OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKECHHOMN 3a/1a4H;

YMEHUS INPEACTABIIATh MOJIYYCHHBIE PE3yJIbTaThl IIO3HABATEILHON NEATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALMIO PE3yIbTaTOB
BBIMOJIHEHHSI XUMHUYECKOTO KCTIEPUMEHTA (J1a00paTOpHOTO OIBITA, Ta00PaTOPHOI pabOThI MO UCCIIEIOBAHUIO CBOICTB BEIIECTB, YIEOHOTO MPOEKTA);

yMEHUS y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MO3HABATEILHOW M HMCCIIENOBATENBCKON JIESITEIBHOCTH MPH PEIICHHH BO3HUKAIOLINX
npobjeM Ha OCHOBE y4yéra OOIIMX WHTEPECOB M COTJIACOBaHMS MO3UIUK (00CYKIACHUS, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBD», KOOPIWHALIUS COBMECTHBIX
JICWCTBUM, OIpeieNieHHEe KPUTEPUEB 0 OIIEHKE KauecTBa BHIITOITHEHHOW pabOTHI B APYTHE).

PeryasiTuBHbBIC yHHBepcaJbHbIE y4eOHbIe qelCTBUA:

YMEHHE CaMOCTOATEIbHO OMPENENATh IeNU JeATENbHOCTH, IIaHUPOBaTh, OCYIECTBIATh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCT, BBIOMpaTh Haubonee 3PQeKTUBHBIE CIOCOOBI peuieHUs y4eOHBIX M TO3HABATEIbHBIX 3a]ad, CAMOCTOSITEIBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKECHHBIH aTOPUTM JIeHCTBUH MPH BHINOJIHEHUH 33JaHUH ¢ yU4ETOM MOJTyYeHHs HOBBIX 3HAHHK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsIX, OLICHUBATD
COOTBETCTBHE ITOIYYEHHOTO PE3yNbTaTa 3asiBICHHON LIEJIH, YMEHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIIOBUU 33JaHUN.

HNPEIMETHBIE PE3YJIBTATBI
B cocTaBe nmpenMeTHBIX Pe3yNbTaTOB [0 OCBOCHHUIO 00SI3aTENBHOTO COIePKaHMS, YCTaHOBJICHHOTO JIaHHOH (eaepanbHOl paboyeil mporpaMMoH, BBIJIEISIOT:
OCBOCHHBIC OOYYarOIIMMHUCS HAay4dHbIC 3HAHUS, YMECHHUS M CIOCOOBI JIEHCTBUM, crienuUUYEcKUue JUIs NPEIMETHON 007acTH «XUMUS», BHIbI JICATEIBHOCTH IO
MOJIy4YE€HHIO HOBOTO 3HAHMUS, €r0 HHTEPIPETAINH, IPE0OPa30BAHUIO U IPUMEHEHHIO B Pa3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUAX.
K konIty 0Oydenus B 8 ki1acce nmpeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh CPOPMHUPOBAHHOCTD Y OOYUAFOIINXCS YMEHHIA:
®  DACKphIBaTh CMBIC OCHOBHBIX XMMHUYECKHX IOHATHN: aTOM, MOJIEKYJla, XMMHUYECKHI 3JI€MEHT, MPOCTO€ BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOTHOPO IHAS ), BAJICHTHOCTh, OTHOCHUTEIbHASI aTOMHAs U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast
J0JIs1 XUMHUYCCKOTO 2JIEMCHTA B COCAMHCHHWMH, MOHﬂpHBIﬁ 06’béM, OKCH][, KHCJIOTAa, OCHOBAaHUE, COJIb, JJICKTPOOTPULIATCIIBHOCTb, CTCIICHb OKHCJICHMA,
XMMHUYECKasi peakiys, KiacCH(pUKalus peakinuil: peakind COCTUHEHUS, Peakluh pPa3JIoKEHHs, pPEeaKklMW 3aMelIeHHWs, peakiud oOMeHa, JK30- |
SHIOTEPMUYECKHE PEAKIIMHU, TEIUIOBOM 3PPEKT peakiuu, siAPO aToMa, FIEKTPOHHBIN CJIOH aToMa, aTOMHAast OpOUTallb, paalyC aTOMa, XUMHUECKas CBS3b,
IoJisipHasA W HEHOJIAPpHasd KOBAJICHTHAA CBA3b, MOHHAsA CBA3b, MOH, KATUOH, aHWOH, PAaCTBOp, MacCoBasA J0Jid BCUICCTBA (HpOHeHTHaH KOHHeHTpaHI/IH) B
pacTBope;
®  JUIIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX ITOHATHH U IPUMEHSATH 3TH MOHATHS IIPH OMMCAHNU BEIIECTB U MX MPEBPAILLECHU;
®  HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY JJISl COCTABJICHHUS (POPMYJT BELIECTB M YPAaBHEHUH XUMHUYECKHUX PEaKIINN;
o OIpeaACIATE BaAJICHTHOCThL aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIMHCHHUAX, CTCIICHb OKHCIICHUSA 3JICMCHTOB B 6HHapHBIX COCAUHCHUAX, IPUHAIJICKHOCTD
BEIIECTB K ONpeACIEHHOMY KIlacCy COSIMHEHUH 10 GopMyIiaM, BUI XUMUYECKOH CBS3M (KOBAJICGHTHASI M HOHHAs) B HEOPTaHUYECKUX COSAMHEHHMSIX;
e packpeiBath cMmbich Ilepuoguyeckoro 3akona J[. Y. MenneneeBa: JeMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX
3JIEMEHTOB OT WX MOJ0XeHHd B [leprnomnyeckoll cuctemMe, 3aKOHOB COXPAHEHHUSI MACChI BEIIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YISHHS,
3aKoHa ABOTaJIpo;



OIHCHIBATh M XapaKTepH30BaTh TaOnmmuHyto ¢opmy llepronnyeckoll cHCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3jilyuaTh MOHITHSA «TJIaBHas moArpymma (A-
rpynma)» u «mnodouHas noarpymma (b-rpymma)y, Maneie U 60IbIINE IEPHUOIbl, COOTHOCHTh 0003HAYEHNUS, KOTOpBIE nMetoTcs B Tabmuie «lleproamaeckas
CUCTeMa XUMHYEeCKuX eMeHToB J[. 1. MenzaeneeBay ¢ YMCIOBBIMHU XapaKTEPUCTHKAME CTPOSHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi sapa,
o0111ee YrCIo AIEKTPOHOB M pacpeAesieHHe UX 110 SJIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh XUMHUUECKUE 3JIEMEHTHI, HEOPTaHNYECKUE BEIIECTBA, XUMUYECKUE PEAKIUH (II0 YUCITY M COCTaBY YYaCTBYIOUIMX B PEaKIMU BELIECTB,
10 TEIIOBOMY 3P dexTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIISCTB PA3MYHBIX KJIACCOB, MOATBEPXKAas OMMCAHHE NPUMEPAMH MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIAM;

MIPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHAN B Pa3THIHBIX
YCIJIOBUSX;

BBIYHCIATh OTHOCUTENHHYIO MOJEKYJISIPHYIO i MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO dIIEMEHTA 0 (POopMyIie CoOeTMHEHHSI, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, TPOBOANUTDH PACUETHI 0 YPABHEHUIO XUMHUECKOHN PEaKIIHH;

MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTENFHON AEATENPHOCTH — aHallM3 W CHHTE3, CpaBHEHHE, 000OIIeHHe, CUCTeMaTH3aluIo, KIacCH(HKAIUIO,
BEISIBJICHHE TPUYUHHO-CIIE/ICTBEHHBIX CBSA3EU — IS M3YYEHUS] CBOMCTB BEIIECTB M XMUMHUYECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHbIE METOJbI TIO3HAHUS —
HaOIt0/IeHNE, N3MEPEHNEe, MOIETNPOBaHUE, SKCIIEPUMEHT (PeasbHBIA U MBICIICHHBIN);

ClIeZIOBaTh TNpPaBWJIaM T[OJIb30BAHMS XUMHUYECKOW IMOCYAOM W J1abopaTOpHBIM OOOpYJOBaHMEM, a TaKKe MpaBHiaM OOpalIeHUs] C BEIeCTBAMHU B
COOTBETCTBHHU C HHCTPYKIIMSIMHU T10 BBITIOJIHEHHIO TA00PATOPHBIX XMMUYECKUX OTBITOB T10 IMOJyYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIA U
KHUCJIOPOJIa), TMPUTOTOBJICHUIO PACTBOPOB C ONPENCIEHHOM MAacCOBOM JOJIEd PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U TMPOBOJIUTH XUMUYCCKHE
SKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB HIENOYEH M KHCIOT C TIOMOIIBIO HHIMKATOPOB (JakMyc, heHondTalenH, METUIIOPAHK U JPYyTHeE).

K koniy oOyuenus B 9 kjacce npeiMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH ¥ 00YUAIOIINXCS YMEHHA:

pPAacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IMOHSATUH: XMMHUYECKUH 3JEMEHT, aTOM, MOJEKYyJa, MOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD, CTEIICHh OKHCICHHMSI, XUMUUECKasl peaKiys, XMMHUYECKasi CBs3b, TEIIOBOM 3(PQEKT peakiyu, MOJb,
MOJIAPHBIA O0BEM, PacTBOP, DJICKTPOJHUTHI, HEIJIEKTPOIMTHI, JICKTPOIUTHYCCKAS TUCCOIUAIIMS, PEAKIIMM MOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOES
paBHOBecHe, OOpaTHMble M HEOOpaTHUMbIE PEAKIMU, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIMH, OKHCIUTEIb, BOCCTAHOBHMTE/b, OKUCJICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XUMHUYECKAas CBs3b (KOBAJCHTHAs, WOHHAs, METAJJIMYECKas), KPUCTAJUIMYECKas pPeméTKa, KOppO3us
METaJLIOB, CIJIaBbl, CKOPOCTh XMMUYECKOM peakuu, MpeAesibHO aonyctuMas koHuentpanus [TIJIK BemiecTsa;

WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX HOHATUNA U IPUMEHSTH 3TH MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBPALLICHUNL;

HCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIHKY JUISI COCTABICHHS (DOPMYII BEIIECTB U YPAaBHEHUI XUMUYESCKUX PEAKIIHIA;

ONPEACNISATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKMX DJJIEMEHTOB B COEJUMHEHMSX PAa3JIMYHOTO COCTaBa, MPHUHAJIECKHOCTh BEUIECTB K
OTpeIeNEHHOMY KIIACCY COCIUHEHHUU 10 (hOpMyJiaM, BHJI XMMHUYECKOW CBs3M (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKas) B HEOPTraHUYECKUX COCTUHEHUSIX,
3aps] MOHA IO XUMHYECKOH Qopmyse, xapakTep Cpelbl B BOIHBIX PAcTBOpPaxX HEOPTaHWYECCKUX COCIUHCHHMA, THUN KPUCTAIMYCCKONW PEIIETKU
KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIcH [lepuoauueckoro 3akoHa J. 1. Menaeneera u IEMOHCTPUPOBATh €r0 IOHUMAHHUE: OIUCHIBATh U XapaKTePHU30BaTh TAOIUUHYIO (GopMy
[Teprnonndeckoii CHCTEMbl XUMHUYECKIX JIEMEHTOB: Pa3IMdaTh MOHATHS «TJIaBHAsS noarpymnmna (A-rpymma)» u «rmobounas nmoarpynna (b-rpymnma)y, mansre
1 OOJIBIIIKME MEPHOMABI, COOTHOCUTh 0003HAYCHHMS, KOTOPhIC MMEIOTCS B MEPHOAMYCCKOMN TAOJHIIC, C YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIIEMCHTOB (COCTaB W 3apsj sapa, OOIee YUCIO 3JCKTPOHOB W PACHpPECIICHUE WX 10 JJIEKTPOHHBIM CJIOSAM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHCHHUU CBOMCTB DJIEMEHTOB U UX COCIUHCHHI B TIpe/IeliaX MajblX IIEPHOOB U IIaBHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJ1accU(UIMPOBATH XUMHUECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKUE PeakIiu (10 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIUU BEIICCTB,
Mo TerI0BOMY 3(h(HEKTy, 10 H3MEHEHHIO CTETICHEH OKHCIICHUS] XUMHICCKHUX DIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE W CHEUU(PUICCKUE XMMHUYCCKUE CBONCTBA MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAs ONMHCAHUE NMPUMEPaMU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIUX XUMHUUECKUX PEAKITHIA;

COCTaBJIATh YPABHCHUS AJICKTPOJUTHUSCKON IUCCOLMUAIIMH KUCIIOT, IICIOUCH U COJICH, MOJIHBIC U COKpPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa,
YpaBHCHUA peaKHHﬁ, MMOATBECPIKAAIOIMIUX CYIHIECTBOBAHUC reHEeTUYECKOM CBI3U MCXKAY BCHICCTBAMU pPa3JIMYHLIX KJIACCOB;

PaCKpBIBAThH CYIHOCTh OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA TOCPEACTBOM COCTABICHHS DIICKTPOHHOTO OaaHCca STHX PEaKI[Hii;

MPOTHO3UPOBAThH CBOICTBA BENIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOXKHOCTH MPOTEKAHNS XUMHUYECKHUX MTPEBPAIICHUN B PA3INIHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENFHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JOJII0 XMMUYECKOT0 AJIEMEHTa 110 (popMylie COeTMHEHNUS, MACCOBYIO
JIOJTFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON peaKIlny;

co0JII0IaTh TpaBUIIa TIOJIB30BaHMSI XUMUYECKOW MOCYI0H 1 1ab0opaTopHbIM 000PYI0BaHKEM, a TAKKe MpaBHiia OOpAICHHS C BEIECTBAMH B COOTBETCTBUH
C MHCTPYKIHUSAMHU IO BBITIOJHECHHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEUICCTB (aMMUAaKa U yIIICKUCIOTO
rasa);

MPOBOJUTE PEAKINU, MOATBEPKIAIOIINE KAUYCCTBEHHBIH COCTAB PA3JIMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MYyTEM XIJIOPHI-, OPOMHI-, HOIUJI-,
Kap60HaT', q)OC(baT', CHJIMKAaT-, cynb(baT-, TUAPOKCHUA-NOHBI, KATUOHLBI aAMMOHUA W MOHBI U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOAHBIX paCTBOpax
HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTIEPAIMU MBICIUTEIbHOMN NEITEIPHOCTH — aHAIU3 U CHHTE3, CpaBHEHHUE, 0000IeHHEe, CHCTEMATU3AIIHIO, BhISIBICHUE PUYUHHO-
CJICZICTBEHHBIX CBs3EH — /ISl U3yUCHHUST CBOWCTB BEIICCTB M XUMHUUECKUX PEaKIIUi, €CTECTBEHHO-HAYYHBIC METOIbI TTO3HAHUS — HAOIIOCHUE, H3MEPEHUE,
MO/JICJINPOBAHHE, SKCIICPUMEHT (PEabHbIH U MBICICHHBIN).

TEMATUYECKOE IIVTAHUPOBAHUE

8 KJIACC
KosauyecTBO 4acon
Kourp IIpakr  OJIEKTPOHHbIE
Ne oabHbI  uyeck  (uHposbIe)
HaunmeHoBaHme pa3aesioB U TeM MPOrpaMMBbl Bcer
n/n e He o0pa3oBaTeJibHbIE

padort padot pecypchl
bl bl




Paznen 1. [lepBoHayaibHble XUMUYECKUE MOHATHS

11 X akHas 00J1aCTh €CTECTBO3HA a €CKOM IesITeIbHOC eJIoBeKa 5 2 bubmiorexa LIOK
. MM — Ba)KHas 00JIaCTh €CTECTBO3HAHUS U MIPAKTHICCKON NIEATCITLHOCTH YEIIOBEK
P A https://m.edso0.ru/741837c
bubmuoreka LIOK
1.2 B 15
CHICCTEA I XHMHCCKHE peaitiit https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3znen 2. Baxkneiinmue npeacTaBuTe Il HEOPraHMYECKUX BelleCTB
bubmuoreka LIOK
2.1 B .K N 0 6
O3RYX. BHCIOPOA. 1IOHATHE 05 OKcHAax https://m.edsoo.ru/7f41837¢
Bu6nmoreka IJOK
2.2 B i 1
OHOPOA. LIOHATHE O KHEIOTAX H COLAX 8 https://m.edso0.ru/7f41837¢
bubmuoreka IIOK
2.3 Bopma. P i 0 5 1
OHa. TACTBOPEL. LIOHAITHE 00 OCHOBAHIIX https://m.edso00.ru/7f41837c
buo6 OK
24 OCHOBHbI€ KJIaCChl HEOPTaHUYECKUX COETMHEHUH 11 1 h;pgjﬁ;iiilru 17§41837¢
Hroro o pasneny 30

Paznen 3. [lepuoguuecknii 3axon u Ilepuoanueckasi cucreMa xumuueckux 31eMeHToB . U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBS3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peakuuu

31 [Tepunonnueckuii 3axoH u [lepuoanueckas cucremMa XuMu4eckux 3nemeHTos Jl. M. 7 Bu6nuoreka IJOK
' Mengeneesa. CTpoeHue aTomMa https://m.edsoo.ru/7f41837c
3.2 Xumndyeckast cBsa3b. OKHUCINTEIIFHO-BOCCTAHOBUTEIILHBIE PEAKIINA 8 bubmmorexa [OK
' ' peaxtt https://m.edsoo.ru/7f41837c
bubmuoreka IIOK
u 1
TOro o pasaeity > https://m.edsoo.ru/7f41837c
PeseDBHOC Bhe 3 bubmmoreka IIOK
BHOE BpeMs
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5

9 KJIACC
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KoanuecTBo 4acoB

Kourp IIpakr  DJIEKTPOHHbIE
Ne oabHbl  myeck  (uH(ppoBbIe)
HaumenoBanue pa3iesioB 4 TeM MPOrPaMMbI Bceer
n/n e e o0pa3oBaTeJibHbIE
0 pador pador pecypcel
bl bl
Pasnen 1. BemmecTBo U xXuMH4ecKue peakuuu
bub6 OK
11 [ToBTOpenwue u yrimy0ieHne 3HaHNI OCHOBHEIX Pa3/ieoB Kypca 8 Kiacca 5 1 h:tlpg:l;ll(;;i:;asi.ru 17§41636
1.2 OCHOBHBIE 3aKOHOMEPHOC €CKHX peaKIui 4 bubamoreta LIOK
. HOBHBI HOMEPHOCTH XUMHYECCKHX 12074
P peattt https://m.edsoo.ru/7f41a636
Bu6nmoreka IJOK
13 C) . X 8 1 1
JIEKTPOJIUTHUYECKAs TUCCOLMALMSL. XMMUIECKHE PEaKkIMi B pacTBOpax https://m.eds0o.ru/7f41a636
HUroro mo paznemy 17
Pasnes 2. Hemerasiibl 1 MX cOeJMHEHUS
bubmoreka LJOK
2.1 0 VIIA- I 4 1
OOmmas xapakTepUCTUKa XUMHYECKUX dJIEMEHTOB rpymmbl. ['asoreHsr https://m.edso0.ru/7f41a636
i Bubnuoreka [IOK
2.2 OOmias xapakTepucTHKa XUMU4ecKux ayeMeHToB VIA-rpynnsl. Cepa u e€ coeanHeHns 6 https://m.edso0.ru/7f41a636
OOm1as xapakTepuCTHKa XUMUYECKUX IeMeHTOB V A-rpymiisl. A30T, pocdop u ux Bbubmuorexa LIOK
2.3 7 1
COCAMHEHHUS https://m.edso0.ru/7f41a636
OOmias xapaKTepuCTHKa XUMUYECKUX 1eMeHToB IV A-rpynmnsl. Yriaepon 1 KpeMHUi 1 Bbubmuorexa LHOK
24 8 1 2
UX COCUHEHHUS https://m.edso00.ru/7f41a636
Uroro no pazneny 25
Paspes 3. Metayuibl U MX COeAMHEHHS
bubmuoreka IIOK
3.1 06 i 4
HIHE CROTCTRA METATLIOR https://m.edso00.ru/7f41a636
bubmunoreka IIOK
2 B i 1 1 2
3 @ KHEHIIINEe METaJUTbl U MX COeIMHECHUS 6 https://m.eds00.ru/7f41a636
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Hroro no pazgeny

Paznen 4. Xumus u okpy:xaomias cpeaa

20

4.1 BemectBa u MaTepuansl B JKU3HU Y€JIOBEKA 3 bubamoreta LIOK
' B P https://m.edso0.ru/7f41a636
HUroro no paznemy 3
PesenBHOE Bbe 3 Bu6nuoreka IJOK
BHOE BpeMsi
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
MHNOYPOUYHOE INIAHUPOBAHUE
8 KVIACC
KosmnyecTBO yacos
Kout Ipa
KTHY DJIeKTpOHHBIE HU(PPOBLIE
Ne poJIb Jlara
Tema ypoxka Bcer eCKH o0pa3oBaTeJibHbIE
n/n HbIE H3YyYeHHUS
i} e PeCypPChI
pado a0
ThI P
ThI
1 IIpenmet xumuu. Posib XUMUU B ®WU3HU YeliOBEKa. Tena u BellecTBa 1 bubamorexca LIOK
ped ’ ’ B https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOIaX MMO3HAHUS B XUMHH 1 Bubmorexa LIOK
8 https://m.edsoo.ru/ff0d227e
3 [pakTndeckas padora Ne 1 «[IpaBuna paboThl B 1aGOpaTOPHUU ¥ IPUEMBI 1 Bubmoreka [JOK
oOpaireHus ¢ 1abopaToOpHBIM 000PYTOBAaHHEM) https://m.edsoo.ru/ff0d23dc
. bubnuoreka [JOK
4 Yucteie BemecTBa U cMecH. CrtocoObI pa3ielieHus cMecei 1 https://m.edsoo.ru/f0d26ca
5 [Ipaktnueckas padota Ne 2 «Paznenenue cmeceil (Ha mpumMepe OYUCTKH 1 Bubmuoreka LIOK
ITOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI ¥ MOJICKYJIBI 1 Bubnuroreka [IOK
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https://m.edsoo.ru/ff0d2a6¢c

7 XUMHIeCKHE 3JIEMEHTRI. 3HAKW (CHIMBOJIBI) XUMHUICCKHX dJIEMEHTOB brbmmorexa LIOK
https://m.edsoo.ru/ff0d2be8

8 [IpocThie u cIoXKHbBIEC BEIIECTBA bubamorexa LIOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE Bubmiorexa LIOK
https://m.edso0.ru/ff0d2d50

10 3aKoH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUecKas popmya. BaleHTHOCTh bubnunoreka [IOK
aTOMOB XMMHUYECKHX DJICMEHTOB https://m.edsoo.ru/ff0d2eae

11 OrtHocuTenbHast arToMHas Macca. OTHOCHUTEIbHAS MOJIEKYJISIpHAsI Macca Bubmiorexa LIOK
https://m.edsoo.ru/ff0d323c

12 MaccoBast 107151 XUMUYECKOT0 3JIEMEHTa B COSTUHEHUN Bubmiorexa LIOK
https://m.edsoo.ru/ff0d350c

Bubnuoreka [IOK
13 KonunuectBo Bemecta. Monb. MosnsipHast macca https:/m.e dsg).ru 11005230

14 Du3NUecKUe U XUMUYECKHUE SIBICHUS. XUMHUYECKas pEaKIUs bubamoreica LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yCIIOBUS IPOTEKAHUS XUMHUYECKUX PEAKITHIA Bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPaHEHHUS MacChl BEIECTB. XUMUYECKHIE YPaBHEHUS bubamorerca LIOK
https://m.edsoo.ru/ff0d3b88

17 quncnvem/m KOJIMYECTBA, MACCHI BEIIECTBA 110 YPAaBHEHUSIM XUMHUECKUAX bubnmnorexa [JOK
peaxtmii https://m.edsoo.ru/ff0d5708

18 Kiaccudukaius XMuMUIeCKUX peakini (COeIMHEHUS, Pa3JIOKEeHHUs, 3aMEIIICHUS, Bbubnuroreka [IOK
obOmeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-sHIIKIONEAUCT. O0O00IIeHNE 1 CHCTEMAaTH3AIHS Bubmoreka [JOK
3HaHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbHas pabora Nel o Teme «BeliecTBa 1 XAMHUECKUE PEAKIIANY ﬁig;j;ﬁ:;ii?ﬁlf £0d4290

21 Bo3ayx — cmech razos. CocraB Bozayxa. Kucimopoa — a5meMeHT 1 mpocToe Bubnuroreka [IOK
BemecTBo. O30H https://m.edsoo.ru/ff0d448e

22 Oduznyeckre 1 XUMHIECKHE CBOMCTBA KUCTIOpoAa (peakiy OKHCICHUS, Bubmuoreka LIOK
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ropenue). [lousTue 06 okcumax

https://m.edsoo.ru/ff0d4614

93 CrocoObI MOTy4YeHHUsI KHCIIOPOJIa B JIAOOPATOPUU U MPOMBIIIIJICHHOCTH. bubnuoreka [JOK
[Ipumenenue kucnopoaa https://m.edsoo.ru/ff0d497a

24 TenmoBoii 3 heKT XUMUIECKON PEaKIIUHU, TIOHATHE O TEPMOXUMHUYECKOM bubnuoreka [JOK
ypPaBHEHHH, 9K30- U SHIOTEPMHUUCCKHUX PEAKIIHIX https://m.edsoo.ru/ff0d4790

o5 Tommuso (HedTh, yrois ¥ MeTaH). 3arpsa3HeHNE BO3AyXa, CHOCOOBI €ro bubmmoreka [JOK
NpEeTOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a

26 [Mpaktuaeckas padora Ne 3 o Teme «Ilomydenue u cobnpanue KHCIOpoa, Bubmuorexa [JOK
U3y4EHHE er0 CBONCTBY https://m.edsoo.ru/ff0d4ae2

27 Bomopoa — aneMeHT u pocToe BeniecTBo. HaxoxaeHue B mpupoze Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4ddo

28 du3nueckue U XUMUYECKUe CBoicTBa Bogopoaa. Ilpumenenue Bogopona Bubmiorexa LIOK
https://m.edso0.ru/ff0d4ddo

29 ITonsTHE O KMCITIOTAX U COMSAX bubamorera LIOK
https://m.edsoo0.ru/ff0d50d2

30 Crioco0bI ToTy4eHHs BOAOPO/a B 1a00paTopuu Bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 [Ipaktnueckas padora Ne 4 o Teme «Ilomyuenue u cobupanue Bogopona, Bbubnuoreka LIOK
H3yYEHHE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHbIit 006EM Tra30B. 3aKOH ABOTaIPO ]f?:tlgg:l;;(:;izasi(.)rf/ffo 45426

33 Boruncnenus o0béMa, KOJTMYECTBA BEIIECTBA Ta3a MO €ro U3BECTHOMY Bu6nuoreka IJOK
KOJIMYECTBY BEUIECTBA MK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Beraunciienust 00EMOB ra3oB 10 YpaBHEHHIO PEaKIIMM Ha OCHOBE 3aKOHA Bubmoreka [JOK
00BEMHBIX OTHOIICHHMI Ta30B https://m.edsoo.ru/ff0d5708

35 dusnyeckre 1 XUMHUUECKHUE CBOMCTBA BOJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a

. Bubnmnoreka [IOK
36 Cocrae ocHoBanui. [lonsTre 00 HHAMKATOPAX https://m.e dS(])_}).I’U 1ff0d5962

37 Bopna xak pactBoputeins. HachillieHHbIE 1 HEHACHIIIEHHBIE pacTBOpbl. MaccoBas Bubnuroreka [IOK
JTOJISL BEIIECTBA B PacTBOPE https://m.edsoo.ru/ff0d5b40

38 IIpakTudeckas pabora Ne 5 mo reme «[IpuroToBiacHne pacTBOPOB C Bubnmnoreka [IOK
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onpeaenéHHON MaccoBOM o€ pacTBOPEHHOTO BELLIECTBA

https://m.edsoo.ru/ff0d5eba

bubmuoreka LIOK
39 KonuTponbhas pabora Ne2 o teme «Kucmopoa. Bomopoa. Boga» https://m.edsoo.ru/f0d6342
40 Oxcunpl: coctas, KilaccupuKanys, HOMEHKIaTypa bubamorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [Tomrydenune u XUMIYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX W aM()OTEPHBIX bubmmoreka [JOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUSA: COCTaB, Kilaccu(rKamms, HOMEHKIATypa EH6H.HOTeKa LOK
https://m.edsoo.ru/ff0d67ca
43 ITomyuenne U XMMHYECKHE CBOMCTBA OCHOBAHUMN bubamoreta LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarnms, HOMEHKIATypa Bubmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [TorydeHnue u XMMHYECKHE CBOWCTBA KUCIOT bubamorera LIOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MOJyUSHHS, XAMHUSCKHAE CBOWCTBRA Bubmorexa LIOK
https://m.edso00.ru/00ad9474
47 [IpakTnueckas padota Ne 6. Perienne skcriepuMeHTaNbHBIX 3a/1a4 110 TEMe Bbubnuoreka LIOK
«OCHOBHBIE KJTaCCHI HEOPTAHNYIECKUX COEAMHEHHID) https://m.edso0.ru/00ad9b7c
48 I'eneTndeckast cBA3b MEXAY KIacCaMi HEOPTaHUYECKUX COETMHEHUI bubamorerca LIOK
https://m.eds00.ru/00ad9a50
49 O0o00uIeHNe U cUcTeMaTU3aIHs 3HAHAN bubamorewa LIOK
https://m.eds00.ru/00ad9ch2
50 KOHTpOHBHflSI pabota Ne3 no Teme "OCHOBHBIE KJIACCH HEOPTAHUYECKUX Bubmoreka [JOK
COeTMHEeHUH" https://m.edsoo.ru/00ad9ela
51 [lepBbIe MONMBITKY KIaCCUPUKAMU XUMUYECKHUX AIeMeHTOB. [1oHsTHE O Bubmoreka [JOK
rpymIax CXOIHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 ITepuoanueckuii 3akoH u [leproanueckas cucreMa XUMHYECKHUX 3JIEMEHTOB /. Bubmuoreka LIOK
U. Menneneesa https://m.edsoo.ru/00ada52c
53 [leprop1, rpynIbl, HOATPYIIIIEL BH6H_HOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX sziep. M30Tombl Bubnmnoreka [IOK
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55 CtpoeHue 3MeKTPOHHBIX 000JI0UEK aTOMOB 3JieMeHTOB [leprnonnyeckoi 1 bubnuoreka [JOK
cucremsl J[. 1. MenperneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepUCTHKa XUMUIECKOTO 3JIEMEHTA 110 €T0 TOJI0KCHHUIO B 1 bubnuoreka [JOK
Iepuomuueckoii cucreme JI. V1. Menzeneesa https://m.edsoo.ru/00ada824
57 3uauenue [leproamaeckoro 3aKoHa s pa3BUTHS HAYKH u mpakTuku. /1. U. 1 bubmmoreka [JOK
MeHeneeB — y4EHBIH, TeAaror U rpakIaHuH https://m.edsoo.ru/00ada96e
58 Pe3zepeHsiii ypok. O0o0mIeHme u cucteMati3anus 3Hannit / Beepoccuiickas 1 Bubmuorexa [JOK
npoBepouHast paborta https://m.edsoo.ru/00adb33c
59 KonTponbaas padora Ne4 o Teme «CtpoeHne aToMa. XuUMHAYECKast CBSI3bY / 1 bubmmorexa [IOK
Bcepoccwiickast mpoBepouHasi pabora https://m.edsoo.ru/00adb486
60 DNEKTPOOTPHUIATETHPHOCTh ATOMOB XHMHUYECKUX IIIEMEHTOB 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 HoHHas XuMudeckas CBs3b 1 brbmmorera LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTtHas nosisipHas XuMu4ecKast CBSI3b 1 bubamoreica LIOK
https://m.edsoo.ru/00adaab8
63 KoBanentHas HenospHas XUMUYECKasl CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
Bubnunoreka [IOK
o4 Creneitb OkuCICHis 1 https://m.eds;f).ru/OOadae28
65 OKHCANTETHFHO-BOCCTAHOBUTEIHHBIE PEAKITUT 1 Bubmorexa LIOK
https://m.eds00.ru/00adb076
66 OKHCIUTETU U BOCCTAHOBUTEIHN 1 bubamorexca LIOK
https://m.eds00.ru/00adb076
67 PesepeHelii ypok. O600IIeHHe U cucTeMaTH3aIys 3HaHuK 110 TeMe «CTpoeHue 1 Bubmoreka [JOK
aroMa. XMMHAYECKas! CBSA3b) https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIit ypok. O000IICHHE U CHCTEMATH3AIUs 3HAHUH 1 ﬁigg?ﬁi%ii?ﬁlffo d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaunuecTBo yacoB

IIpa
Kour KTHY DJIeKTpOHHBbIe HU(POBbIE
Ne poJib Jara
w/n Tema ypoka Bceer Hire ecKH S — o0Opa3oBare/ibHbIe
0 e PeCypcChl
pado pao
TBI
Thl
1 [lepuoanueckuii 3akoH. [leproanyeckas cucremMa XUMHUECKHUX 37€MEHTOB /]. 1 Bubmuorexa [JOK
U. Menneneesa https://m.edsoo.ru/00adb59
9 3aKOHOMEPHOCTH B U3BMEHEHHUU CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanys u HOMEHKIaTypa HEOPTaHMUECKUX BEIECTB 1 bubamorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Buzbl XMMUYECKOH CBS3U U THIIBI KPUCTAIMYECKUX PELIETOK 1 bubamoreica LIOK
https://m.edsoo.ru/00adbac6
5 Konrponbnas padora Nel o teme «IloBropenue u yriybiaenue 3HaHUR 1 1
OCHOBHBIX pa3JIesIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMHYECKUX peakuii Mo pa3InyHbIM IPU3HAKAM 1 bubamorexa LIOK
https://m.edsoo.ru/00adbch0
7 [TonsTHe 0 cKOpPOCTH XUMHUECKOH peakiuu. [IoHsITHE O TOMOTE€HHBIX H 1 Bubmuorexa LIOK
TeTePOreHHBIX PEAKITHSIX https://m.edsoo.ru/00adbe9a
8 [TonsTre 0 xuMHUeCKOM paBHOBeCUHU. DAKTOPBI, BIUIOIINE HA CKOPOCTh 1 Bubmuorexa LIOK
XUMHYECKOH PEaKIMi U TMOJI0KEHUE XUMHIECKOTO PAaBHOBECHSI https://m.edsoo.ru/00adc28c
9 OKnCAUTETHHO-BOCCTAHOBUTENBHbIE PEaKIUH 1 bubamorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopust anexTpomuTHIECKON nuccorranuy. CHIBHBIC U CITa0BIe DIICKTPOTUTHI 1 Bubmnorexa LIOK
https://m.edsoo.ru/00adcd68
11 WonHsle ypaBHEHUS peakIvi 1 bubamorexa LIOK
https://m.edso0o.ru/00add448
12 XUMHUUYECKUE CBOWCTBA KUCIOT U OCHOBAHHI B CBETE MPEICTABICHUHN 00 1 Bubmuoreka LIOK
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SHCKTpOHHTquCKOﬁ Jucconuanmunu

https://m.edsoo.ru/00add5d8

13 XVMHUYECKUE CBOWCTBA COJIEH B CBETE MPEACTABICHHUH 00 IEKTPOIUTHUECKON Bubnmuorexa LJOK
IACCOLMAIIUN https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruaponuse comueit bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O60011eHne U cucTeMaTU3alys 3HaHUH bubamoreta LIOK
https://m.edsoo.ru/00addd12
bubmuoreka LIOK
16 [IpakTidaeckas padora Ne 1. «Pemenue sKCIIepUMEHTATBHBIX 3a1aW» https://m.edsoo.ru/00addbfa
17 KonTponbHas padora No2 mo teme «DIeKTpOTUTHYECKAs TUCCOHAITHS. bubmmorexa [IOK
XUMHUYECKUE PEaKIIMU B PACTBOPAX» https://m.edsoo.ru/00addec0
18 OO01mas XxapakTepUCTHKA TATOT€HOB. X UMUYECKIE CBOMICTBA HA IIPUMEpE XITopa Bubmiorexa LIOK
https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ConsiHas KUCI0Ta, XUMHUYECKHUE CBOWCTBA, MOIy4EHHE, Bubmuorexa [JOK
pUMEHCHUE https://m.edsoo.ru/00ade104
[Ipaktnueckas padora Ne 2 o Teme «llomydenue consiHON KUCIOTHI, H3yUEHHE Bbubnuoreka LIOK
20 g o
e€ CBOICTBY https://m.edsoo.ru/00ade348
21 Brruncnenust o ypaBHEHUAM XUMHUYECKUX PEAKIMN, €CIIH OAVH U3 PEarcHTOB Bbubnuoreka LIOK
IaH B U30BITKE https://m.edso00.ru/00ade488
bubmuoreka IIOK
22 O6mias xapakrepucTika 3neMeHToB VIA-rpymmst https://m.edsoo.ru/00adeb4a
23 AnnorponHsle MoguduKanuu cepbl. HaxoxxaeHnue cepsl 1 e€ coeinHeHUH B Bubmuorexa LIOK
npupoje. XUMHUYECKHE CBONCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopoa, cTpoeHue, pu3ndeckre 1 XUMUIECKHE CBOICTBA Bubmorexa LIOK
https://m.eds00.ru/00ade802
o5 Oxcusl cepol. CepHast KMCI0Ta, PU3NIECKHE U XUMUYECKHIE CBOMCTBA, bubnuoreka [IOK
MpUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKLIUH, JeXkKallie B 0OCHOBE POMBILUIEHHOTO crtoco0a
26 HOJTYy4EHUs CCI[))HOI;I KI/ICJIOTI)I.H-IXI/IMI/I‘ICCKOC 3§rp513HeHHe OKpY’KarolleH cpe/bl bubamorexa LIOK
https://m.edsoo.ru/00adec8a
COCAMHEHHUSIMHU CEPBI
. Bubnmnoreka [IOK
27 Brruucnenue MaccoBoi 1011 BBIXOJa IIPOAYKTA PEaKLUH

https://m.edsoo.ru/00adec8a
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28 OO0mas xapakTepuCTHKa 3JeMEHTOB V A-rpymiibl. A30T, pacClpOCTPaHCHHE B bubnuoreka [JOK
npupoje, GU3MIecKue U XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adeea6
29 AMMEaK, ero pusndeckue 1 XUMHUIECKUE CBOMCTBA, MOTYUYCHUE U TPUMEHEHHE bubamorexa LIOK
’ ’ https://m.edsoo.ru/00adf004
30 [IpakTiaeckas padora Ne 3 o reme «llomyuenne ammuaka, n3ydeHUe €ro bubmmorexa [IOK
CBOHCTB» https://m.eds00.ru/00adf180
31 A3OTHas KUCNOTa, e€ PU3NIecKne U XUMHUIECKIEe CBOCTBA bubamorexa LIOK
’ https://m.edsoo.ru/00adf306
Vcnonb30BaHue HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPAIBbHBIX
32 yaoOpeHuit. XI/IMI/I‘IT:::KOG 3arpsi3HEHNE OKPY KAIOIIEH Cpebl CEGI{I/IHGHI/IHMI/I bubamorexa LIOK
https://m.edsoo.ru/00adf518
azoTa
33 dochop. Oxcun pochopa (V) u hochopHas kucinora, PU3NISCKUE U bubnuoreka [IOK
XUMHYECKHAE CBOWCTBA, MOTyUYCHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue GochaToB B KaueCTBE MUHEPAIBbHBIX YA0OPEHUH. Bbubnuorexa LIOK
34 .
3arpsi3HeHUE NPUPOIHOI cpelibl pocdaTamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B IpUpoJie, GU3NIECKUe U XUMHUUECKHE CBOWCTBA bubamorexa LIOK
’ ’ https://m.edsoo.ru/00adfd9c
36 Oxcupl yriepoja, ux (pu3nuecKue 1 XUMUYECKHUE CBOUCTBA. DKOJIOTHYCCKHE Bubnuoreka [IOK
po06JieMbl, CBsi3aHHbIe ¢ okcHuaoM yrieposa (1V) https://m.edsoo.ru/00adfebe
37 VYronbpHas KUCIO0Ta U €€ COH bubamoreia LIOK
https://m.edso00.ru/00ae006¢c
38 [IpakTnueckas padora Ne 4 o reme "Ilomydenue yriekuciaoro rasa. Bubmoreka [JOK
KauecTBeHHas peakiiysi Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHavyanbHBIC TOHATHS 00 OPTaHUYECKHX BEIIECTBaX KaK O COSAMHEHUSX Bubmoreka [JOK
yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coequaenns bubamorewa LIOK
https://m.eds00.ru/00ae080a
41 [Ipaktrueckast pabota Ne 5. Permenne 3KCIepUMEHTATBHBIX 33]1ad TI0 TEME Bubnuroreka [IOK
«Baxkneiye HeMeTaUIBI U UX COEIUHEHUI https://m.edso0.ru/00ae0bf2
Kontponbnas padota Ne3 o teme «Baxnelme HeMeTaIbl U HX Bubmuoreka LIOK
42
COEIUHEHUSD https://m.edso0.ru/00ae0el8
43 OO6mrast XapakTepUCTHKA XUMHUCCKHUX DJIEMEHTOB — METAJIIOB. Bubnuroreka [IOK
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Mertamnuueckas CBSI3b U METalIHUecKas KPpUCTAJUINYCCKAsA peméTKa.
du3nUecKHe CBOMCTBA METALJIOB

https://m.edsoo.ru/00ael103e

XHMHYeCKUe CBOMCTBA METAJLIOB. BHGKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpH)KeHI/If/i

bubmuoreka LIOK

44 METaJlIoB https://m.edso00.ru/00ae1156
O6mue crroco6s! oyyeHust MetautoB. CriaBel. BeraucieHnus mo
45 YPaBHEHUSM XUMHUYCCKHUX PEAKIUH, €CIM OJIUH U3 PEarcHTOB COACPKHUT Bubmiorexa LIOK
S https://m.edso00.ru/00ae1156
46 [TonsTe 0 KOPPO3UU METAIIOB bubamoreta LIOK
https://m.edso0.ru/00ae1278
bubmoreka [JOK
4 Wenobte MeTamIs https://m.edS(])_E).ru/Oan14b2
48 Oxcuabl ¥ THAPOKCHUIBI HATPUS U KAJIHS EH6H.HOTeKa HOK
https://m.edsoo.ru/00ae14b2
49 [llenouHo3emMenbHbBIE METAUIBI — KAJIBIIUH U MarHu Bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Baxueiimme coefMHEHNS KaJIbIINAS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI
52 JXKEcTkocTh BOJIBI M cLIOCOOBI €€ yCTpaHSHHS bubamoreica LIOK
https://m.eds00.ru/00ae1886
53 [Ipaktuueckas padora Ne 6 o Teme "XKEcTkocTh BOIBI M METOABI €€ Bubmuorexa LIOK
ycTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmunoreka IIOK
>4 Adomitit https://m.eds<I)lo.ru/Oan1c64
55 AmMoTepHbIe CBOMCTBA OKCH/IA M THAPOKCHIA bubmoreia HOK
https://m.edsoo.ru/00aelc64
Bbubnuoreka [IOK
> Keneso https://m.edS(I)lo.ru/OanldSG
57 Oxcunpl, ruapokcuansl u conu skeresa (1) u sxemesa (1) E;IS::I;I;:;Z?S;L?I:/O 0863566
58 O0001IeHNE U CUCTeMAaTH3alUs 3HAHUI
59 [Ipaxtrueckast padora Ne 7. PemieHne 3KCIepUMEHTaIBHBIX 33719 110 TEME Bubnuroreka [IOK
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«BaxkHeime MeTamIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae3de8
B o
60 | zanp masrmie s conepart mprmccn, Bornenertn wacconof moms omona | 1 BuGinotera LIOK
s ACPXHT TP ' A A https://m.eds00.ru/00ae1750
MPOJYKTa Peakiuu
61 O00011IeHNE U CHCTEMATU3ALIMS 3HAHUI 1
62 KonTponbHas pabora Ne4 no teme «BakHelIre MeTaJUTbl U UX COCTUHCHUS 1
63 BermecTBa 1 MaTepHaibl B IOBCEIHEBHON KU3HU YEIOBEKA 1 bubmmorexa [IOK
H p A https://m.edsoo.ru/00ae3f50
64 X €CKO€ 3arpsi3HEHNE OKPYKAIOIIENH Cpe 1 bubmorexa [IOK
WMWYl I'DA3BHCHN 151 bl
p Py tHiet epelt https://m.edso0.ru/00ae4270
65 Ponb XxuMHH B peLIEHNH DKOJIOTHYECKHUX IIPOOIEM 1 bubmmorexa [IOK
p p https://m.edso0.ru/00ae4270
bub OK
66 PesepBHblii ypok. O000IICHNE U CHCTEMaTH3AIlMsI 3HAHUH 1 htI/tIp;I:I;I/(r)T:ZIEjZ(])_E).ru 100ae0d0a
67 Peze i ypok. O000IIEHNE U CUCTEMATH3A 3HAHUM 1 bubmorexa [IOK
BHBIN . HUC U CUCTCMATHU! Wi 3HAHUHU
p P B H https://m.edsoo.ru/00adb33c
bubmuoreka IIOK
68 P 7 . 0000 7 1
€3EPBHBINH YPOK 0O0ILIIEHUE Y CUCTEMATU3ALM 3HAHUH https://m.eds0o.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJBHOM ITPOT'PAMMBbI
8 KUJIACC
Kon
npos
::::::) IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'0 001Iero 00pa3oBaHus
pesy
JbTAa
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Ta

1 [To teme: «I[lepBoHAYATEHBIC XUMUYCCKUE TIOHATHSDY
PacKphIBaTh CMBICTT OCHOBHBIX XHMHYECKHX TIOHSATHI: aTOM, MOJIEKyJla, XUMHYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEMIECTBO, CMECH
(omHOpOIHAS ¥ HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHASI M MOJICKYJISIpHASI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MacCoBas
11 JIOJI XMMHYECKOTO 3JICMEHTAa B COCIUHCHHM, MOJIAPHBIA OOBEM, XUMHUYECKas peakius, KiIacCU(pUKAIMS PEakiuil: peakiud COCIUHCHHS, PCaKIUH
Pa3IOKEHUSI, PEaKI[UN 3aMEIICHUs, PeaKIlui 00MEHa, 3K30- U SHAOTESPMUICCKUE PEaKIIUH, TSIJIOBOM A3PQEKT peaKiuu, pacTBOpP, MacCoBasi JI0JIsl BEIIECTBA
(TpotieHTHAs! KOHIIEHTPAINS) B PaCTBOPE
1.2 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX TOHATHA U IPUMEHSITH 3TU MOHSATH IPH ONMUCAHUN BEIIECTB U MX MPEeBpaIleHui
1.3 KCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIS COCTaBICHHS (DOPMYJI BEIIECTB U YPAaBHCHUN XMMUYCCKUX PEAKIIUI
14 PaCKpBIBaTh CMBIC]I 3aKOHOB COXPaHEHUS MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YUEHUS, 3aKOHa ABOTapO
15 OTIPEIETISITH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHSIX
16 KJIACCU(UIMPOBATh XUMHUYECKUE PEAKITUH (IO YUCITYy U COCTABY YYACTBYIOIINX B PEAKIIUHU BEIIECTB, 110 TEIUIOBOMY 3P QeEKTy)
1.7 BBIYUCIISTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITh MAaCCOBYIO JIOJIF0 XUMHUYECKOT'0 3JIeMeHTa 10 (hOpMYyJie COSAMHEHNS,
1.9 BBIYHCIISITH MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE
1.10 MIPUMEHATH €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIO/IEHUE, N3MEPEHHE, MOJIEINPOBAaHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN)
2 [To Teme: «Baxkueiimme npeacTaBUTENN HEOPTAHUIECKIX BEIIECTB)
2.1 PACKpPBIBATh CMBIC]I OCHOBHBIX XUMHUECKUX IMOHSATHIA: OKCHUJI, KACJIOTa, OCHOBAHHUE, COJIb
2.2 OMpeAesIATh MPUHAIICIKHOCTD BEIIECTB K ONPeAeEHHOMY KJIacCy COeUHEeHUH 110 (opMyiaMm
2.3 KJIAaCCU(HUIMPOBATh HEOPTAHNIECKHE BEIIECTBA
Yy XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHYECKHUE CBOWCTBA BEINECTB Pa3IMYHBIX KJIACCOB, IMOATBEPXKIAs OMUCAHHE NpPUMEPAMH MOJEKYISIPHBIX
' YPaBHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIMI
25 MMPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaY€CTBEHHOI'O COCTaBa, BOBMOXKHOCTH MPOTEKAHUS XUMHYCCKHUX MPEBPALICHUN B Pa3IMYHBIX
' YCIIOBUSIX
26 CJIeIOBAaTh MpaBWJIaM TMOJb30BaHUS XHMHUYECKOW TMOCYAOH W JIabOpaTOpHBEIM O0OpYJOBaHHMEM, a TaKKe IpaBWiIaM oOOpallleHus C BEIICCTBAMU B

COOTBETCTBHH C MHCTPYKIHUSMH TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMHUYECKHX OIMBITOB MO MOJYYEHUIO U COOMPaHHIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA H




KHCIIOpOJa), TPUTOTOBIEHHUIO PACTBOPOB C ONpEeAENEHHOM MaccOBOM J0Je€d pacTBOPEHHOTO BELIECTBA, IMJIAHUPOBATh M NPOBOJUTH XHUMHUYECKHUE
SKCIEPUMEHTHI TI0 PaCcIO3HABAHUIO PACTBOPOB LIENOYEH M KHCIOT C TOMOLIBIO HHANKATOPOB (JakMyc, heHondTalenH, METUIOPAHK U JPYTHe)
2.7 MIPOBOANTH PACUYETHI 10 YPABHEHHUIO XMMHUECKON peakIiuu
3 ITo teme: «Ilepmommueckmii 3akoH W Ilepmommdeckas cuctema xumudeckux di1emeHToB JI. M. MenneneeBa. CTpocHHE aTOMOB. XWUMHYECKas CBS3b.
OKHCAUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUI
31 PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKMX MOHATHH: AOpO aToMa, 3JIEKTPOHHBIN CIIOM aToMma, aTOMHas OpOHTanb, paguyc aroMa, XMMUYECKasl CBS3b,
. noJrsipHasa U HEMIOJIsIpHasA KOBAJICHTHAA CBA3b, 3JICKTPOOTPUIATCIIBHOCTE, HOHHAA CBA3b, HOH, KATUOH, aHUOH, CTCIICHb OKUCJICHUA
3.2 KJIACCU(HUIIPOBATh XUMHUYECKHE DIIEMEHTHI
33 ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyr (opmy Ileproandeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB: DPas3inyaTh MOHATHSA «TJaBHAs IOATPYIIIa
' (Arpymma)» u «obounast moarpynna (brpymma)y, «Masiey» 1 «OoIbIIre) MePHOIBI
34 packpbiBaTh cMmbica Ilepuonnueckoro 3akona .M. MenpaeneeBa: A€MOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWMCTB XUMHYECKUX
' 3JIEMEHTOB OT UX NojoxeHus B [lepuoanueckoit cucteme
COOTHOCHUTH 0003HaueHHs, KOTOphle uMeroTcsi B Tabmune «llepuommueckas cucrema xumuueckux siementoB /.M. MenzaeneeBa» € UYHCIOBBIMH
3.5 XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsj Aapa, oOliee YHCIO 3JEKTPOHOB U pacipelesieHne X M0 3JIEKTPOHHBIM
CJIOSIM)
3.6 OTIPENEIIATh CTENEHb OKMCIICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
3.7 OTIPENeIIATh BUJ XUMUYECKOM CBSA3U (KOBAJIEHTHAS! M HOHHAs) B HEOPraHUYECKUX COEANHEHHAX
9 KUIACC
Kon
NnposB
epsie
MOro I[IpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusi
pesy
JbTA
Ta
1 [To Teme: «BemecTBo U XUMUYECKasT PEAKIIHSD)




PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX IIOHSTHHA: pacTBOpP, JJICKTPOJIUTHI, HCIJICKTPOJIMNTHI, 3JICKTPOJIUTUYCCKAA AUCCOIHALINA, PCAKIIUMHM HOHHOI'O

06MGH3, KaTajiu3aTop, XUMHYCCKOC PaBHOBCCHUC, O6paTI/IMLIe n HeO6paTI/IMI)Ie pCaKkiur, OKUCIUTCIbHOBOCCTAHOBUTCIIBHBIC PCEAKIUHU, OKHCIIUTCIIb,

L1 BOCCTaHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE, aJUIOTPOINHUsA, aM(pOTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJEHTHas, WOHHAs, METaTHIecKas),
KpUCTAJUIMYECKAs pEUIETKA, CIUIaBbl, CKOPOCTh XUMHYECKOU peakuu
1.2 WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSTh 3TH MOHATHUS IIPU ONMCAHUU BEIIECTB U UX IPEBpaIEHUIN
1.3 COCTaBJIATh YPAaBHEHUS 3JICKTPOIUTUYCCKON JUCCOIMAIINY KUCIIOT, IISJIOUEH U COJICH, MOJIHBIC U COKPAIEHHBIC YPAaBHCHHS PEaKIUil HOHHOTO OOMEHA
14 PaCKpBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIIMIA TOCPEICTBOM COCTABIICHHUS 3JICKTPOHHOTO OajaHca ITHX peaKuit
15 MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU
2 ITo Temam: «Hemeramisl 1 uX coegUHEHUS» U «MeTajuibl U UX COCAUHEHUSD
21 XapaKTepu30BaTh (OMMCHIBATh) OOIMIKE W crienn(UIecKre XUMHUECKAE CBOWCTBA MPOCTHIX W CIOXKHBIX BEIIECTB, MOATBEPKAAsl OMHCAHWE MPHUMEPAMH
' MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUI
2.2 COCTABJISITh YPAaBHEHUS PEaKUUi, NOATBEPXKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3H MEK/Y BEILIECTBAMU Pa3IMUHBIX KIACCOB
2.3 MPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BOBMOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIIEHUN B PA3JIMUHbBIX YCIOBUSIX
CJIeI0BaTh IpaBWJIaM IOJb30BaHUS XHMHYECKOW IMOCYJ0H M JIabOpaTOpPHBIM OOOPYJOBaHMEM, a TaKKe MpaBWiIaM OOpallleHHs C BEIIeCTBAMH B
24 COOTBETCTBHH C MHCTPYKIMSMH I10 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKHX OMBITOB IO TMOJIYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U
YTIEKUCIIOTO Ta3a)
MIPOBOIMTh PEAKIIHH, MTOATBEPIKIAIOIINE KAYSCTBEHHBIM COCTAB Pa3JIMYHbIX BEIIECTB: PACIO3HABAThH OMBITHBIM IYTEM XJIOPHUI-, OPOMHMJI, HOIU, KapOOHAT,
2.5 dbocdar, cunmukart, cynbhaT, THIPOKCHIUOHBI, KATHOHBI aMMOHHUS, HOHBI U3yYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHHMUYECKUX
BEILECTB
3 [To Teme: «XuMHus ¥ OKpY’KaroIIas cpeaar
3.1 pacKpbIBaTh CMbICT OCHOBHBIX xuMuueckux noHstui: I1JIK BeiiecTBa; Koppo3us METAILIIOB
MPUMEHSATh OCHOBHBIC OINEPAIlMK MBICIIUTEIIBHON AESATEIbHOCTH — aHaJlM3 M CHHTE3, CpaBHEHHE, 0000IECHHE, CHCTEMAaTH3AIMIO0, BbISBICHUE MPUIMHHO-
3.2 CIJICZICTBEHHBIX CBSI3€H — JJIsi M3YYECHUSI CBOMCTB BEIIECTB U XUMHUYCCKHX PEaKIMi; €CTECTBEHHOHAYYHbIE METOJIbI TIO3HAHUS — HAOIIOACHUE, U3MEPEHIE,

MOJICJINPOBAHKE, SKCIIEPUMEHT (pealbHbIH U MBICTICHHBIN )

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KJIACC




Kon

IIpoBepsieMblii 31€eMEHT CO/IEPKAHUSA

1 [TepBoHaUaNbHBIC XUMUYECKUE TOHSITHUS
11 IIpeamer xumuu. Poiap XUMHM B )KM3HU YeJIOBEKa. XUMUs B cucTeMe HayK. Tena u BemectBa. dusnueckue CBOMCTBA BEIIECTB. ATperaTHOE€ COCTOSIHHUE
' BEIIECTB
1.2 [TonsiTre 0 MeToax mMo3HaHusA B XUMHW. YncThie BemecTBa U cMecu. Croco0BI pa3ieleHns cMecei
1.3 ATOMBI ¥ MOJIEKYJIBI. X UIMUYECKHE 1eMeHThI. CHMBOIIBI XUMHUYECKUX IeMEHTOB. [IpocThie U clioyxHbIE BemecTBa. ATOMHO-MOJEKYIISIPHOE YICHHE
14 Xumuueckas QopMmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX OJJIEMEHTOB. 3aKOH TIOCTOSHCTBa cocTaBa BemlecTB. OTHOCHTENbHAas aTOMHas Macca.
' OTHocUTeNbHAs MOJIEKYJIApHas Macca. MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B COETMHEHHUU
15 KomnuectBo BemectBa. Monb. ModsipHast Macca. B3auMocBsi3b KOJIMYECTBA, MacChl M YHCNA CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo dopmynam
' XUMUYECKUX COCTUHEHUI
16 Ousnyueckne W XUMHUYCCKHE SBICHHUS. XUMHYECKas peakiuus u € MpU3HAKW. 3aKOH COXpPAaHEHUS MacChl BEHIECTB. XHUMHUYCCKUE YpPaBHCHUS.
' Knaccudukarms XuMudecknx peakiuii (COeTuHeHMs, Pa3IIoKeHUs, 3aMelleH s, 0OMeHa)
XUMHYECKHI SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IMOCY/IOH, ¢ MpaBWiIaMH paboThl B Ja0OpaToOpuH W NMpuEMamMH oOpamieHus ¢ J1a0opaTopHBIM
o0opyoBaHNeM, U3y4eHHE U ONKCaHre (PHU3UIECKUX CBOMCTB 00Pa3I0B HEOPTaHMYECKUX BEIIEeCTB, HaOMONeHue pru3nuecknx (TUIaBIeHUE BOCKA, TassHUE
TBJa, pacTHpaHKe caxapa B CTYIKe, KUTICHHe W KOHCHCAIUS BOJIBI) H XUMHUYECKUX (TOpEeHHE CBeUHr, IPOKAINBAHNE MEIHON MTPOBOJIOKH, B3AUMO/ICHCTBIE
17 Mejla ¢ KHCJIOTOM) sIBJICHHWM, HAOJIOJCHUE U OMKMCAHUE IPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakimi (pa3jioKeHUE caxapa, B3auMOJCHCTBHUE CEPHOMU
' KHCJIOTBI ¢ XJopuaoM Oapusi, pasznoxenue ruapokcuiaa menu(ll) mpu HarpeBanmm, B3amMmojeilicTBHe sxene3a ¢ pactBopom comu Meau(ll), m3ydenue
Croco00B pasJieNieHus: cMecel (¢ MOMOIIBI0 MarHuTa, (priIbTpoBaHKE, BhIMTAPUBAHKE, JUCTHWILISAIM, XpoMaTrorpadus), IpOBEJACHUE OYUCTKH MTOBAPEHHOM
coiy, HaOJIOJICHWE W ONKCAHWE pPEe3yJbTaTOB IPOBEJCHUS OIBITAa, WUIIOCTPUPYIOMIETO 33aKOH COXPAHEHWS MAacCChl, CO3JaHHE MOJENCH MOJICKYI
(mapocTepKHEBBIX)
2 Baxneiiive npencraBuTenu HEOPraHMUECKUX BEILIECTB
Bozayx — cmech razoB. CoctaB Bozayxa. Kuciopon — snemeHT u npocroe BemiecTBo. HaxoxaeHue kuciaopona B npupoje, GU3HUECKHEe U XUMUYECKUE
21 cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenne kuciaopoga. CrocoObl MONyYeHUsT KUCIOPOAa B JTA0OPATOpUU M MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoa B mpupoze. O30H — aJuToTpoITHAs MOJU(PHKAIINS KHCIOPO/Ia
95 TerutoBoii 3PPEeKT XUMHUECKOW PEaKIMU, TEPMOXMUMUICCKUE yYpaBHEHUS, 3K30- U SHAOTCPMUYCCKHE PeaKIuu. TOIUTMBO: yroilb U METaH. 3arps3HeHHUE
' BO3/IyXa, YCHJICHHE MMTAapHUKOBOTO 3 dekrta, paspyiieHne 030HOBOTO CIIOSI
2.3 Bonopon — snemeHT m mpoctoe BemiecTBO. HaxokaeHue Bogopoda B mpupoje, (pu3nyecKkre M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOTYyYCHHUSL.




2.4

2.5

2.6

2.7

2.8

2.9
2.10

Kucnots! u conu
MonsipHbIit 006EM Ta30B. PacdéThI M0 XUMHYECKUM ypaBHEHHSIM

dusuyeckue cBoicTBa BoAbl. Boma kak pacTtBopuTenb. PacTBopbl. HackllieHHBIE M HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPUMOCTD BEIIECTB B Bojie. MaccoBas
JIOJIST BEIIECTBA B pacTBOpe. XUMHUUECKHEe CBOWCTBA BoAbl. OcHOBaHUS. Poib pacTBOpOB B MpUpPOAE U B JKMU3HU YeioBeKa. KpyroBopoT BOIBI B MPHPO/IE.

3ar PASHCHUC IPHUPOJHBIX BOJ. OxpaHa 1 OYMCTKaA MMPUPOAHBIX BOJ

Knaccudukamms Heopranmdeckux coeamaeHnidt. Okcumsl. Kimaccmdukaiuss okcuzoB: coieoOpasyroniue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) U

HeconeoOpasytomue. Homenknarypa okcugoB. @uszndeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [loiydeHue okcumos

OcHoBanuns. Knmaccudukarwsi ocHOBaHMIA: IIENOYM M HEpacTBOPUMBIE OCHOBaHUS. HoMmeHkmaTypa ocHoBaHmid. Pusndeckre M XMMHUYECKHE CBOWCTBA

ocHoBaHuil. [TosiyueHue ocHoBaHuU

Kucnoter. Knmaccudukanus kucnor. Homenknatypa kuciaor. Ou3nveckne U XUMUYECKHe CBOWCTBa KucnoT. Psn aktmBHOCTH MetamuioB H.H. bekeroga.

ITony4yenue xkuciaor
Conn. HoMeHnknartypa coneil. @uzndeckue 1 XUMHYECKHe CBOMCTBa coiel. [lonydeHne conen

I'eneTnueckas CBS3b MCKAY KJIaCCaMU HCOPIraHNYCCKUX COGZ[I/IHGHI/Iﬁ

2.11

XVMUYECKHA SKCIIEPUMEHT: KadeCTBEHHOE OMpeielieHHe CoIep KaHusl KHCIoPo/ia B BO3IyXe, MTOTyYeHNEe, COOMpaHue, paclio3HaBaHUE U U3YUCHHUE CBOICTB
KHCIIOpO/Ia, HAONIO/ICHNE B3aUMOJIEHCTBHUS BEIIECTB C KHUCJIOPOJOM U YCIOBHS BO3HMKHOBEHHWS W TIPEKpAIICHUs TOpeHHs (IToKapa), 03HAKOMIIEHHE C
oOpa3raMu OKCHJIOB M OIMCaHWE WX CBOWCTB, MOJNyYeHHE, cOOMpaHWe, pacrlo3HaBaHWE M M3ydeHHE CBOMCTB BOJIOpOjAa (TOpEHHE), B3aHMMOICHCTBHE
Bogopoaa ¢ okcuuoMm Memau(ll) (Bo3MOXHO HCIONB30BaHUE BHACOMATCPUANIOB), HAOJIOJCHNE O0PA3I0B BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEIOBAHHUE
0COOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMIHON PACTBOPHMOCTHIO, MPHUTOTOBIICHHWE PACTBOPOB C OMPEACIIEHHON MacCOBOW MOJIEH pPacTBOPEHHOTO
BEIIECTBA, B3aMMOICHCTBUE BOJIBI C METAIUIAMH (HATPUEM H KallbIlieM) (BO3MOXKHO UCIIOJIb30BaHKE BHICOMATEPHUAJIOB), OMPE/ICIICHUE PACTBOPOB KUCIOT H
mesioueld ¢ IMOMOIIBK0 HMHIMKATOPOB, HCCIEIOBAaHUE OOpa3lOB HEOPTaHWMYECKUX BEIIECTB PAa3IMYHBIX KIACCOB, HAOJIOJCHUWE W3MEHEHUS OKpPACKH
WHAWKATOPOB B PAaCTBOPAxX KHCJIOT M IIENOYeH, u3yueHue B3aumo ieicTeust okcruaa meau(ll) ¢ pactBopom cepHO KUCIOTHI, KUCIOT ¢ METaJJIaMH, PEaKITHi
HeﬁTpaHHSaHHH, MMOJIY4YCHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUE OJTHOTO METAJUIa APYIYM U3 pacTBOpa COJIU, pCUHICHUE SKCIICPUMEHTAJIBHBIX 3aj1a4

1o TeMe «BaxkHelue kiaccbl HEOPraHUYECKUX COEAMHEHUI

[Teprnonnueckmii 3axoH u [leproandeckas cucremMa Xumuaeckux dnemMeHToB J[ . MenneneeBa. CtpoeHre aToMOB. XuUMHYecKas CBsI3b. OKUCIHTEIHHO-

BOCCTAaHOBHUTCJIBHBIC pCAKIITNN

3.1

HepBBIC ITOITBITKH KHaCCPI(I)I/IKaLII/II/I XAMHUYECKHUX JJIEMEHTOB. [loHsATHE O rpynmnax CXOJHBIX 3JICMCHTOB (H_ICJIO‘-IHI:IC U IICJIOYHO3CMCIIbHBIC MCTaJlJIbI,

raJloreHbl, UHEPTHBIE Ta3bl). DIIEMEHTBI, KOTOpBIE 00pa3yIoT aM(pOTEpHbBIC OKCHIBI H THPOKCHIBI




[epuoanueckuii 3akoH. [lepwoamueckas cuctema xumudeckux snemeHToB JI.M. MenneneeBa. KopoTkomepuogHas W JUIMHHONEPHOIHAS (HOPMBI
3.2 [Tepuonuueckoit cucreMbl xumuueckux 3nemeHToB .M. Menneneesa. [lepuosst u rpynnbl. @u3nueckuii CMBICI MOPSIAKOBOIO HOMEpa, HOMEPOB MepUoaa
U TPYIIBI 3JI€MEHTA
Crpoenue aromoB. CoctaB atoMHbIX siep. M3otombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX O0OJIOUEK aTOMOB MEpBBIX 20 XMMHUYECKUX 3JIEMEHTOB
3.3
ITepuoauueckoit cuctemsl JI.M. MenaeneeBa. XapakTepucTUKa XUMHUUECKOTO 3JIEMEHTA IO ero nojoxkeHuto B [lepuoanueckoit cucreme [[.1. MeHnneneena
34 3aKOHOMEPHOCTH U3MEHEHHUS Pauyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAIITMUECKUX U HEMETAIUTMUYECKUX CBOMCTB MO IPYIIaM U MepuojiaM. 3HaueHHe
' [Tepunonnueckoro 3akona u Ilepuoauyeckoil CUCTEMbI XMMHUYECKUX 3JIEMEHTOB JIsl pa3BUTHUs HayKH U npakTuku. (.M. MenzaeneeB — yu€Hblil U rpa>kJaHUH
3.5 Xumudeckast cBsi3b. KoBajieHTHas (MOJISIpHAs ¥ HEMOJISPHAS) CBSA3b. DJICKTPOOTPUIIATEIILHOCTh XUMUYECKHX 3JIEMEHTOB. MlOHHAs CBsI3b
3.6 Crenenp okucneHus. OKUCIUTEIHPHOBOCCTAHOBUTENBHBIC peakiuu. [Iporieccsl OKucaeHus! 1 BOCCTaHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIN
3.7 XVUMUYEeCKHA SKCIIEPUMEHT: M3ydeHHe OOpasllOB BEIIECTB METAIDIOB W HEMETaJUIOB, B3aWMOJICHCTBHE THAPOKCHIA IIMHKA C PAaCTBOPAMH KHCIOT H
' IIeJI0YEeH, MPOBEICHUE OMBITOB, WILTIOCTPUPYIOLIUX MTPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOPEHUE, PEAKIIUU PA3IOKEHHS, COCTUHCHHS )
9 KJIACC
Kon IIpoBepsieMblii 31€eMEHT COIEPKAHUSA
1 BemectBo 1 xumuueckas peakuusi. [loBropeHue
[Tepuonnuecknii 3akoH. [lepuonnueckas cuctema xumudeckux 3meMeHToB [[.1. MenaeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
1.1 XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TEPHUOAOB, KaWs, KaIbIIUS M WX COCIWHEHWHA B COOTBETCTBHH C IIOJIOKEHHEM dJIeMEHTOB B llepmommdeckoit
CHUCTEME U CTPOCHUEM HX aTOMOB
CtpoeHme BEMIECTBA: BUIBI XUMUYIECKOM CBS3H. THITHI KPUCTALTHIECKUX PEMIETOK, 3aBUCHMOCTh CBOHCTB BEIIECTBA OT THIA KPUCTALUTHICCKON PEeMETKHA U
1.2 BHJa XMMHYeCKOW cBsizu. Kiaccudukaiuss ¥ HOMEHKIATypa HEOPraHUYeCKHX BeHIeCTB (MEXAyHapoaHas W TpHUBHalbHAs). XHUMHYECKHE CBOMCTBa
BEIIIECTB, OTHOCAITUXCS K PAa3IMYHBIM KJIaCCaM HEOPTraHWIECKUX COCTUHEHUHN, TeHETHICCKAs CBSI3h HEOPTAHIMIECCKIX BEIICCTB
Kiraccudukarys XuMIIeCKIX peakIiil 10 pa3InIHBIM pU3HaKaM (TI0 YHCITY W COCTaBY YYaCTBYIOIIMX B PEAKITUH BEIISCTB, MO TETUIOBOMY 3¢ dEeKTy, 1Mo
1.3 W3MEHCHUIO CTCICHEH OKHCICHUS XUMHYECKHUX 3JICMEHTOB, MO OOpaTUMOCTH, 0 YYaCTHIO KaTaiau3aropa). DK30- M SHIAOTEPMHYCCKUE pEaKIvy,
TepMOXUMHUECKHE ypaBHEHU. [IOHATHE 0 CKOPOCTH XUMUYECKON peaKIuu
14 [onsiTue 00 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKUX peakiusx. [IoHSATHE O TOMOTEeHHBIX M TETEPOTCHHBIX peakiusaX. [loHATHE 0 XMMUYECKOM
' paBHOBecuu. PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN pEaKINy U MOJOKEHUE XUMUUYECKOT'0 PABHOBECHUS




1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC peaknuuu, SHCKTPOHHI)H‘/II 0amaHc  OKMCIMTENhHO-BOCCTAHOBUTEILHOM pCaKkuuu. CocraBneHue ypaBHCHI/Iﬁ

OKHCIHUTCIIbHO-BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ C UCIIOJIb30BAHUEM METOJia 3JICKTPOHHOT'O Oananca

1.6

Teopust MEKTPOIUTUUESCKON AUCCOLMALMU. DNEKTPOIUTHl M HEINEKTPOIUTHl. KaTHoHBI, aHMOHBI. MeXaHW3M [HCCOIMAIlMU BEIIECTB C Pa3IUYHBIMU
BUJIAMH XUMHYECKOW CBs3u. CteneHb nucconuanuu. CUibHBIE U CIA0BIE AEKTPOSUTHL. Peakinu MOHHOrO OoOMeHa. YCIOBHS MPOTCKAHHS PEaKIIHi
WOHHOTO OOMEHa, IOJIHBIE W COKpamEHHbIE HOHHBIE ypaBHEHHsS peaknuii. CBOWCTBa KHCIIOT, OCHOBAaHHWH W COJIEH B CBEeTe MpEACTaBICHHHA 00

3JIEKTPOJIUTHUYECKON rcconnanu. KauecTBeHHbIe peakiiui Ha HoHbL. [ToHSTHE O TUApOIIH3e coiel

1.7

XUMHUYECKHH 3KCIEPUMEHT: O3HAKOMIICHHE C MOJEIAMHU KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB — METAVIOB M HEMeTauioB (rpadura u
ajMa3a), CJIOKHBIX BEIIECTB (XJIOpHIA HATPUS); UCCICIOBAHME 3aBHCHMOCTH CKOPOCTH XHMHMYECKOH pPEakIHW OT BO3ACHCTBHUS Pa3IMYHBIX (aKTOPOB;
HCCIICIOBAHNE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca IUCCOLMALMK KHUCIOT, MLIeaoded M cojied (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPUANIOB); MIPOBEICHNE OIMBITOB, HIUTIOCTPUPYIONINX MPU3HAKH MPOTEKaHUs PeakUuii HOHHOTro oOMeHa (00pa3oBaHUE OcCalKa, BBIACICHHE Ta3a,
00pa3oBaHKE BOJBI); OIBITOB, HITIOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKkIuid (TOpEeHNEe, PEakuy Pa3ioKeHHs], COeINHECHNU);

pacno3HaBaHUEC HEOPIraHMYCCKNUX BEUIECTB C TIOMOIIBIO Ka4Y€CTBEHHBIX peaKuHﬁ Ha MOHBI; pEIICHNUE SKCIICPUMEHTAJIBHBIX 3a1a4

Hemeramns! u ux COCIUHCHUSA

2.1

2.2

OOmias xapakTepucTHKa TanoreHoB. OCOOSHHOCTH CTPOCHHUS] aTOMOB, XapaKTepHbIE CTeneHU OKucieHus. CTpoeHHe M (QU3MUECKHE CBOHCTBA MPOCTHIX
BEIIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBA HA MpHUMeEpe XJiopa (B3aUMOJEHCTBHE ¢ METaJUIaM{, HEMETallslaMH, IesiouaMu). XiopoBoaopoa. ConsHas
KHCJIOTa, XUMHUYECKHE CBOMICTBA, MOJyuyeHHE, puMeHeHue. JleficTBue XJiopa M XJIOPOBOJIOPOJa HAa OPraHu3M uesioBeka. BaxHelimme XJIopuabl M UX

HaxXO0KACHHUEC B IpUPOAC

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOEHUs aTOMOB, XapaKTepHble cTeneHn okucienus. CTpoeHune u GuU3nuecKue cBoiicTa
MPOCTHIX BEIIECTB — KUCIOpPOAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINU KHUCIOPOJa M cepbl. XMMHUYECKHE cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHHE,
¢dusndeckue U XUMHYecKne cBOMCTBAa. OKCHIIBI Cephl KaK MPEJICTABUTENN KUCIOTHBIX OKCcHioB. CepHasi KHCI0Ta, (pU3MYeCKHe U XUMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTEIs KIacca KUCJIOT U crienupuueckre). XMMUYECKHe PEeakIuy, JISKalie B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHUS CePHOM
kucioTsl. [lpumenenue. Conu cepHO KHUCIOTHI, KAUECTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepsl 1 €€ COeAMHEHUH B MPUPOAE. XUMHUYECKOE

3arpsi3HCHUC Oprma}omeﬁ Cpe€abl COCANHCHUAMU CCPbL (KI/ICHOTHBIC JA0XU, 3arpAa3HCHUEC BO31yXa U BO):[OéMOB), CIIOCOOBI €ro IpeaAOTBpaIllICHUA

2.3

OO0mas xapakTepucTika 35eMeHTOB V A-rpynmsl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCICHHS. A30T, paclpoCTpaHECHUE B TIPUPOJIC,
(m3nyecKue U XUMHYECKUE CBOHCTBA. KpyroBopoT a3zora B mpupojae. AMMHUAK, ero (pU3NYECKHe U XMMHYCCKUE CBOMCTBA, MONYYCHUE U MPUMEHEHHE.
Conu aMMoHUMsI, UX (DU3HUYECKUE U XMMHUYECKUE CBOWMCTBA, MpuMeHeHUe. KauecTBeHHas peakivsi Ha MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MONydYeHHeE,
(bm3udecKkue W XUMUYECKHE CBOMCTBA (0OOIIHME KaK IMPEACTaBUTENS Kiacca KUCIOT M crnenududeckue). Vcmoimp30BaHNE HATPATOB M COJICH aMMOHHUS B

KauecTBE MUHEPAJIbHBIX yJOOpeHHHA. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOMEeH Cpelbl COSAMHEHUAMU a30Ta (KUCIOTHBIE NTOKIH, 3arpsS3HEHUE BO3IyXa,




2.4

2.5

2.6

2.7

MOYBHI U BOAOEMOB)

®docdop, amrorporHble Moaudukanuu ¢docdopa, pusmueckne m xuMmudeckue cBoiictBa. Oxcupa (ocdhopa(V) u dochopras kucimora, GU3HIESCKUE U

XMMHUYECKHE CBOICTBA, mony4eHue. VMicnonb3oBanue ¢pochaToB B KaueCTBE MHHEPAIBHBIX YA0OpEHUH

Obmas xapaktepuctuka 31eMeHTOB |V A-rpymmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEIEHHW OKHCICHUSA. YTIIEpPOJ, aIOTPOITHBIC
MoIU(HKALNH, paclipocTpaHeHe B IpUpoie, pusndeckne u XuMuieckue cBoiictsa. Ancoponus. Kpyrosopot yriepoaa B npupoe. OKcuabl yriepoaa, ux
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, ACWCTBHE HA JKUBBIC OPraHU3MBI, MOJNyYeHHE U MPUMEHEHHe. JKOJIOTHUECKUe MPOoOIeMbl, CBI3aHHBIE C OKCHUIOM
yraepoxa(lV); rumore3a rio0ansHOTO TMOTEIICHWS KIUMAaTa; MapHUKOBBIN 3(dekT. YrompHas KucioTa U €€ comd, uX (U3NYECKHe W XHUMHAYECKHUe
CBOIiCTBa, TOJTydeHNe U MpuMeHeHne. KauecTBeHHas peakiys Ha kapOoHAT-HOHEL. Vcnons30BaHne KapOOHATOB B OBITY, MEIHMIIMHE, TPOMBIIIICHHOCTH U

CEIBCKOM XO03IHCTBE

HepBOHa‘IaJ'IBHBIC MOHATHS 00 OpPraHM4Y€CKUX BEHICCTBAX KaK O COCAWMHCHUAX YIJI€poaa (MeTaH, OTaH, OTUJICH, allCTHUJICH, 3TaHOJI, INIMIEPUH, YKCYyCHasA
KI/ICJ'IOTa). Hx cocTaB u XUMHYECKOE CTpPOCHHE. [ToHsTHE 0 OMOJOTHYECKN BasKHBIX BECHICCTBAX: KUPaAX, 6em<ax, Yrji€eBoaax — 1 UX poJIM B X)KU3HU YCTIOBEKA.

MartepuranbHOe €TUHCTBO OPTaHUYECKUX M HEOPTraHUYECKUX COeTUHEHUN
KpemHuii, ero ¢usnueckue U XMMUYECKUE CBOMCTBA, MONyueHHe U npuMmeHeHue. CoequHeHus1 KpeMHus B npupoe. OO1e mpeacTaBieHusi o0 okcuae
kpeMuUA(1V) 1 kpemMHueBol kucinoTte. CHUIMKAThI, X HMCIIOJIB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHelne cTpouTeNbHble MaTepHallbl:

KepaMuKa, CTEKJIO, IIEMEHT, 0ETOH, jkeiie300eToH. [IpobiieMbl 6€3011aCHOTO UCTIOIb30BAHHS CTPOUTEIBHBIX MATEPHAJIOB B MOBCEIHEBHOM HKU3HU

2.8

XUMHUYECKHI SKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHUIECKUX BEUIECTB, CBOWCTB COJISTHOW KHCJIOTHI; IPOBE/ICHHE KAYeCTBEHHBIX PEaKIni Ha XJIOpU/-
WOHBI U HAOJIOJIeHNEe TIPU3HAKOB UX MPOTEKaHUS; OMBITHI, OTpaKaroIue GU3ndeckne U XMMUIECKUE CBONCTBA TalOT€HOB U MX COEIMHEHUH (BO3MOXKHO
WCIIONB30BaHUE BHJICOMATEPHAJIOB); O3HAKOMJIEHHE C OOpa3liaMHu XJOPHIOB (TaJlOT€HHIOB); O3HAKOMIJIEHHE C 00pa3laMH cepbl M €€ COeANHEHHSIMHU
(BO3MOKHO HMCHOJIB30BaHHE BHACOMATEPUANIOB); HaOMIoNeHHE Mpollecca OOYriMBaHUs caxapa IO0J JeHCTBHEM KOHLIEHTPUPOBAHHOW CEpHOW KHCIIOTHI;
M3y4eHHE XMUMHYECKHX CBOWCTB Pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEIEHNE KAa4eCTBEHHOW peakIuu Ha Cynb(ar-WoH W HaONIOIEHWE NpHU3HAKa e
MPOTEKAHUs; O3HAKOMIJIEHUE ¢ (PU3MYEeCKUMU CBOWCTBaMH a30Ta, (hochopa U X COeTUHEHUH (BOZMOXKHO HCIIOJIh30BaHUE BUIEOMATEPUAIIOB), 0Opa3aMu
a30THBIX U GochOopHBIX yrnoOpeHuil; nonyueHne, CoOupaHue, paclio3HaBaHUe U U3yUYeHHE CBOMCTB aMMHaKa; MPOBEJCHNE KaUeCTBEHHBIX PeaKLIUi Ha HOH
aMMOoHHMA M (ocdaT-MOH M U3yYeHHE IMPHU3HAKOB HX MPOTEKaHMs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOH KHCIOTBHI C MeNbl0 (BO3MOXKHO
WCTIONB30BaHUE BHJCOMATEPHUANIOB); HM3YUYCHHE MOJENEeH KpPUCTAUTMYECKMX pPEIETOK anMasa, rpadura, QymniepeHa; O3HAKOMJIGHHE C IPOLIECCOM
azicopOLuy pacTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIa3a; MOJIyYeHHUE, COOMpaHKe, PACIIO3HABaHUE U U3yUYE€HHE CBOWCTB
YIJIEKHUCIIOro ra3a; MpOBEACHUE KadeCTBEHHBIX peaklui Ha KapOOHAT- M CHJIMKAT-HOHbI U WM3Y4YEHHE IIPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMJIEHHE C

HpOI[YKI_II/Ieﬁ CHIIMKATHOM MPOMBIIIIJICHHOCTH, PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 10 TEMC «BaxkHeHme HeMeTalIbl ¥ UX COCOUHCHUA

MerTajisl ¥ UX COeTUHEHUS




3.1

06111351 XapPaKTCPpUCTUKA XUMUUYCCKUX IJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUH HX IIOJIOKCHUS B HepI/IOI[I/I‘{CCKOfl CHUCTCMC XHMHNYCCKHX 3JICMCHTOB I[H
MeH}ICJ’ICeBa " CTpOCHHSA aTOMOB. CTpOGHI/IC METaJIOB. MeTaainuecKkas CBA3b U METajlJIMdccKast KpUCTAJUINYCCKAs pCIHéTKa. SHCKTPOXHMI/I‘IGCKI/Iﬁ paa

HanpspKEHUN METalJIOB

3.2

dusnyeckue U XUMUYECKHUE CBOICTBA METAJIJIOB. O6IIII/IC CIIOCOOBI MOJIy4YCHUA MCTAJIJIOB. IlonsTue o KOppO3un METAJLUIOB, OCHOBHBIC CIIOCOOBI 3allUThI UX

oT koppo3un. Crassl (CTaib, YyT'yH, TIOPATIOMIHAN, OpOH3a) M HX MPUMEHEHNE B OBITY M MPOMBIIIIICHHOCTH

3.3

[[{enounsle MeTanbl: nosnoxkenue B [lepuoaudeckoil cucreMe xumuueckux aneMeHToB [[.J1. MenaeneeBa; cTpoeHre UX aTOMOB; HaXO0X/ACHNE B IPUPO/IE.
dusnyeckre 1 XMMHUUECKUE CBOWCTBA (Ha mpuUMepe HaTpus U Kaiust). OKCuAbl U TUAPOKCUABI HATPHs U Kanus. IlpuMeHeHue MeI04HbIX METaJUIOB U UX

COEIMHEHUN

3.4

3.5

3.6

3.7

4.1

[lenouno3emMenbHbIE METAJIBI MarHUM U KajbLuil: nojioxkeHue B Ilepuonnueckoil cucteme xumuueckux snemeHTtoB [[.J. MeHneneeBa; cTpoeHHE UX
aTOMOB; HaxOXKAeHUe B npupoae. Pu3nueckue U XMMUYECKUE CBOMCTBAa MarHusl M Kajablys. Baxkneiime coefuHeHUs! KanbLuus (OKCUI, THAPOKCU, COIIH).

KécTrocTh BOABI 1 CITOCOOKI €€ yCTpaHeHHS

AJTIOMUHWMI: TIOJIOXKEHHES B Hepnoz[nquKoﬁ CUCTEMEC XUMHUUYCCKUX JJICMCHTOB I[I/I MeHzLeneeBa; CTPOCHHUC aTOMA; HAXOXKXACHUC B IPUPOJCL. dm3nyeckne u

XMMHYECKUE CBOMCTBA aJIOMHHHUSL. AM(i)OTepHLIG CBOMCTBa OKCHJa U THAPOKCHUA AJIFKOMUHUS

Keneso: monoxxeHue B HepHOI[H‘IeCKOﬁ CHUCTEMEC XMMHUYCCKUX DJICMCHTOB I[I/I MCHI[eJ'IeeBa; CTPOCHHUEC aTOMa; HAXOXJCHHUC B IIPUPOAC. duznueckue u

XMMHYECKHE CBOUCTBA kene3a. Okcupl, Tuapokcuanl u conu xxene3a(ll) u sxxenesa(lll), mx cocras, cBoHCTBa 1 MOTydeHHE

XVMUYECKH SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3IlaMy METAIIOB U CIUIABOB, MX (PU3NIECKIMH CBOMCTBAMU; N3YYE€HUE PE3YIIbTaTOB KOPPO3UH METAILIOB
(BO3MOXHO HCIOJIb30BAHHE BHCOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUSA OKCHJA KalbIMg W HATPUsA C BOJOW (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEPHAJIOB); MCCIEIOBAHNE CBOMCTB JKECTKOW BOBI; IMpOIEcca TOPEHHUs jKele3a B KHUCIopoje (BO3MOXHO HCIOJB30BaHHE BHIEOMATEPHAIIOB);
MPU3HAKOB TPOTEKAHHMS KAueCTBCHHBIX PEaKkIMii Ha MOHBI (MarHus, Kaublius, amoMuHus, IuHka, xene3a(ll) u xenesa(lll), meau(ll); HabmoneHue u
OIHMCaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMH HATpWsA, Kajdus W KajbIMs (BO3MOXXHO HKCIIOJNL30BAHUE BHJIEOMATEPHAIIOB); HCCIICJIOBAHUE
aM(pOTEepHBIX CBONCTB THUAPOKCHAA ATIOMUHHS W THAPOKCHIA IMHKA; PEIICHHE JKCIEPUMEHTAILHBIX 33Ja4 M0 TeMe «BakHellmne MeTamnsl U uX

COETMHEHHSD)
XuMHA U OKpy’Karolias cpena

Hogrie MaTcpualibl U TCXHOJIOTHH. BeH.[eCTBa " MaTcpHralibl B HOBCG,Z[HCBHOﬁ JKM3HH YeJIOBEKa. XUMUS U 310pOBLC. be3onacHoe ucnoiabp3oBaHue BC€IICCTB U

XUMHUUYCCKHUX peaKL{I/Iﬁ B 6LITy. HepBaﬂ nmoMouib Npru XUMUUYCCKUX 0XKOrax U OTPABJICHUAX

4.2

OCHOBBI KOJIOTUYECKONW TPAMOTHOCTH. XUMHYECKOE 3arps3HeHue okpyxkaromei cpensl [1/IK. Pomb xumum B pelIeHHH SKOJOTHYECKUX TMPOOIIEM.

[IpupoaHbIe NCTOUYHUKH YTIEBOAOPOIOB (Yroyb, MPUPOIHBIH ra3, HeTh), IPOAYKTHI HX MEPEPadOTKU, HX POJIb B OBITY M POMBILUIEHHOCTH




4.3

XHUMHUYCCKUM OKCIICPUMCHT: U3YUYCHUC o6pa3u013 MaTepualioB (CTCKJIO, CIIJIaBbl METAJIJIOB, ITOJIUMCPHBIC MaTCpI/IaJ'II)I)

MMPOBEPSIEMBIE HA OI'3 IO XUMUHU TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM TPOT'PAMMBI

OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

Kon
npos
epsie
MOr0
Tpeod
OBaH
us

11

1.2

1.3

2.1

IIpoBepsiembie TPeOOBaHHUS K MPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS 0CBOEHHUsI OCHOBHOW 00pa30BaTeJbHO MPOrpaMMbl 0CHOBHOTO
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[IpeacraBnenue:

0 II03HABAaEMOCTH SIBIICHUH npupoabl, TOHUMAHUC 00BEKTHBHON 3HAYMMOCTH OCHOB XHMMYECKOM HAyKH Kak obOmacTu COBPEMCHHOI'O0 €CTCCTBO3HAHU,
KOMIIOHCHTA 06H.[eﬁ KYJbTYPbBI U HpaKTH‘IGCKOﬁ ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPEMCHHOI'O 06H_IGCTBa; IMOHNUMAHUC MECTAa XUMUU CPCAU APYTHUX

C€CTCCTBCHHBIX HAYK

0 Hay4YHBIX MCTOAAaX MMO3HAHHs, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPCTUUICCKUX METOAAX UCCICAOBAHUA BCUICCTB U U3YUCHUA XUMUNYICCKUX peaKHHﬁ;

YMCEHUEC UCIIOJIB30BATH MOACIN I 00BIACHEHHS CTPOCHHA aTOMOB U MOJICKYJI

0 chepax podheCCHOHAIBHON e TeNFHOCTH, CBSI3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTIDKEHUSIX XUMAYECKOW HAYKH,
YTO MO3BOJHUT 00YYAIOIIMMCS pacCMaTpUBaTh XUMHIO Kak chepy cBoel Oyayiien mpodheCCHOHAIBHOMN AEATEIbHOCTH U ClIeaTh OCO3HAHHBINA BHIOOD XUMUH

KaK MpoQHILHOTO MTpeIMeTa MPH MePexo/ie Ha YPOBEHb CPpeAHEro 00IIero o0pa3oBaHU
Biramenne cucteMoit XUMHYIECKUX 3HAHUN U YMEHUE TPUMEHSITh CUCTEMY XUMUIECKUX 3HAHUH, KOTOpask BKIIOYAET:

BaYKHEHIIINE XUMUUECKUE TMOHATHS: XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOKHOE BEILIECTBO, OJHOPOIHAS U HEOTHOPOIHASI CMECH,
OTHOCHTEJIHHBIE aTOMHAsi U MOJIEKYJISIPHASs MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJSIPHBIA 00BEM, OKCHII, KUCIOTAa, OCHOBAaHHE, COJb
(cpenusis), XUMHYECKasl PEaKIys, PeaKkiMi COSIUHECHUS, PEaKIIUK Pa3I0KEeHHUs, PEaKIIuK 3aMeIlCHHs, peaKkiiui 0OMeHa, TerioBoi 3((EKT peakinu, 3K30- U
SHAOTEPMUYECKUE PEaKIUU, PacTBOP, MaccoBas A0S XMMHUUYECKOIO 3JIEMEHTa B COCIMHEHHM, MAaccoBas JOJS U MPOLECHTHAs KOHIECHTpAIUs BEIECTBA B
pacTBope, SIpO aToMma, SJCKTPOHHBIA CIIOW aroMa, aTOMHas OpOWTalb, PagUyC aToMa, BaJCHTHOCTh, CTCIICHh OKHCICHUS, XWMUYECKas CBS3b,
ANIEKTPOOTPUIATEIIBHOCTD, TIOJISIPHAS ¥ HETIOJISIPHAsT KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAIUTUYECKAS CBSI3b, KPUCTAILUTUYECKAS PENIETKA (aTOMHAs, HOHHAS,

MCTaJLJIIN4YCCKasi, MOJICKYJI}IpHa}I), HWOH, KaTHOH, aHHOH, OJOJICKTPOJUT W HEDJICKTPOJIMUT, OSJICKTPOJIHUTHYCCKAsA AucCConralursd, PEaKIUKU HWOHHOI'O 06MeHa,




OKHUCJIMTCIIbHO-BOCCTAHOBUTECIIbHBIC PCEAKIINU, OKHUCIUTCIIb W BOCCTAHOBUTECJIb, OKHCJICHHUEC KW BOCCTAHOBJICHUC, 3JICKTPOJIM3, XUMHYCCKOC pPaBHOBECHC,

06paTI/IMI)IG u HeO6paTI/IMI>Ie pCaKkunun, CKOpPOCTh XUMHUYECKOU pCakumn, KaTajm3aTop, HIIK, KOppOo3usa METAJJIOB, CIIJIaBbI

2.2 OCHOBOTIOJIAraloIIe 3aKOHbI XMMHUU: 3aKOH COXPaHEHHs Macchl, nepuoanyeckuii 3akon J[.M. MenneneeBa, 3aKk0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo
2.3 TEOPHH XHUMHUH: AaTOMHO-MOJICKYJIIPHASI TEOPHSI, TEOPUS DICKTPOIUTUICSCKON JUCCOUAIINN
3 Brnangenue ocHOBaMH XUMHYECKON I'PaMOTHOCTH, BKITIOUAOIIIEH:
yMEHHUE TPaBUIBHO HCIONB30BaTh M3YYCHHBIC BEIIECTBA M MarepHanbl (B TOM YHCIIE MUHEpPAIbHBIE yHOOPEHUS, METAUIBl W CIUIaBBl, MPOAYKTHI
31 nepepadoTKU MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJisl, MPUPOIAHOTO ra3a, HeTH) B OBITY, CEJIHCKOM XO3SIMCTBE, HA MPOU3BOJCTBE U TTOHUMAHUE
' 3HAYCHUS JKUPOB, OCIKOB, YIJICBOJOB JJIsl OpraHM3Ma YelIOBeKa, YMEHHUE MPOTHO3MPOBATh BIHSHUE BEHICCTB M XMMHYECKUX MPOIECCOB HA OPraHU3M
YeJI0BeKa ¥ OKPYKAIOIYIO IPUPOJHYIO CPEIy
3.2 YMEHHE HHTETPUPOBATh XMMUYCCKUE 3HAHUS CO 3HAHUSIMU JIPYTHX YUEOHBIX MPEIMETOB
33 HAJIMYHE ONbITA PA0OTHl ¢ Pa3IMYHBIMM UCTOYHHUKAMU MHOOpMAIMU MO XWMHUU (HaydHas W HAyYHO-TIOMYJSIpHAs JINTEpaTypa, CIOBapH, CIPABOYHHKH,
' HHTEPHET-PECYPCHI)
34 yMEHHE 00BEKTHBHO OIEHHBATH HH(POPMAITUIO O BEINECTBAX, UX MPEBPAICHUAX U MPAKTUYSCKOM MPUMEHEHUH M YMEHUE HCIIONB30BaTh €€ IS PEeIICHHS
' y4eOHO-TT03HABATENLHBIX 337124
4 Brnanenve ocHOBaMM MOHSATHIHOrO ammapaTa W CHMBOJHMYECKOTO $3bIKA XUMHHU JUIi COCTAaBJICHHsS (GOPMyNT HEOPraHMYECKHUX BEIIECTB, ypaBHEHUIt
XUMHYECKUX peaKIuii; ocHoBaMu xumuieckord HomeHkIarypsl (IUPAC u tpuBuanbHOiN)
YMeHue 00bICHATH CBSI3b MOJOKEHUS dJieMeHTa B [Iepruorueckoi CHCTEME ¢ YUCITIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX JIEMEHTOB
5 (coctaB u 3apsan aapa, oOIIee YUCIO 3JIEKTPOHOB), PaCHpEAeSICHUEM IEKTPOHOB 10 YPHEPreTHYECKUM YPOBHIM aTOMOB MEPBBIX TPEX MEPUOOB, KA U
KaJIbIIHs
5 [IpencraBienne 0 MEPHOANYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX DSJIEMEHTOB (paJnyc aTroMa, 3JIEKTPOOTPULATENbHOCTH), MPOCTHIX M CIOXHBIX
BEIIECTB OT MOJIOKEHHUS dTIeMEHTOB B [leproanieckoii cicreMe (B MaJbIX TIEpPHOAAX U TIABHBIX MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHUSI aTOMa
7 YMmeHue knaccuuIpoBaTh:
7.1 XUMUYECKUE AIIEMEHTHI
7.2 HEOPraHWYEeCKUE BEUIECTBA
7.3 XUMHYCCKUE PEaKIIuu
8 YMeHHUe onpeaesTh:




8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUSA XUMUNUYCCKUX 3JICMCHTOB, 3ap4a1 HOHA

8.2 BHJl XUMUYIECKON CBSI3U M TUT KPUCTAJUTNIECKON CTPYKTYPHI B COSIMHEHUIX
8.3 XapakTep cpenbl B BOAHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHune xapakTepru3oBaTh QU3NYECKHe U XUMUIECKHE CBOICTBA!
01 MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOJOPOJ, I'paduT, anma3, KpeMHHMIA, a30T, gocdop, cepa, XJIOp, HATPUM, KalIWid, MarHui, KalbIMW, aTFOMUHHMA,
' JKEJe30)
CIIO)KHBIX BEIECTB, B TOM YHCJIe WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPO, CEPOBOJIOPO, OKCHIBI M THAPOKCHIB MeTauioB I-IIA rpymm,
9.2 amomunaus, Menu (1), nunaka, xenesa (11 u 1), okcuasr yraepona (11 u 1V), kpemuus (1V), azora u dochopa (111 u V), cepsr (IV u VI), cepuuncras, cepnas,
a30THCTas1, a30THAas, pochopHas, yronpHas, KpeMHUEBasI KACIOTa U UX COITH)
93 MPOTHO3MPOBATh U XapaKTEPHU30BATh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOICTB,
' BO3MOXKHOCTb ITPOTEKAHUSI XUMUYECKHX TPEBPAIIEHUH B PA3IMYHBIX YCIOBUSIX
10 YMeHHE COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEaKiuii, B TOM YHUCIIE:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIFHBIX PEaKIUit
10.3 WUTIOCTPUPYIOIINX XUMHUECKHE CBOWCTBA H3YYSHHBIX KIIACCOB (TPYII) HEOPraHMYECKUX BEIIECTB
104 MTOATBEPKIAIONINX TEHETHUECKYI0 B3aUMOCBSI3b MY HUMH
11 VYMeH#e BBIYUCIATD (TPOBOIUTD PACUETHI):
111 OTHOCHUTEILHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA B COSTUHEHUH
11.2 MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 10 YPaBHEHHUSAM XUMUYECKHUX PEaKIIUK U HAXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB WM MPOAYKTOB PEAKIINU
12 Bnanenue (3HaHHE OCHOB):
121 OCHOBHBIMU METOJJAMH HAy4YHOTO MO3HaHUs (HaOMI0/IeHre, U3MepeHre, SKCIIEPUMEHT, MOJICITUPOBAHUE) TIPH U3YUCHUHU BEIIECTB U XUMHUYECKUX SBIICHUN;
' yMeHue chopMyIHPOBaThH MPOOIEMY H TIPEAJIOKHUT MyTH €€ pelieHHs
12.2 0e30macHOi pabOThl ¢ XUMUYCCKUMH BEILICCTBAMM, XMMUYECKOU MOCYI0# 1 1a00paTOPHBIM 000PY10BaHHEM




MpaBWIaMu 0€30MaCHOTO OOpaIIeHHsI C BEIIeCTBAMHU, UCTIONB3YEMBIMH B ITOBCEJHEBHOM JKU3HU, TPAaBUJIAMH TIOBEICHUS B LIESIX COEpPEeKEHHUS 3A0POBBS U
12.3 OKpYy Karollleil MpUPOTHOM CpeAbl; MOHMMaHKe Bpesa (OMacHOCTH) BO3JCHCTBHSI Ha KHUBBIE OPTaHU3MBI ONPeACTIEHHBIX BEIECTB, CIIOCOOOB YMEHBILICHUS U
MIPEIOTBPAILIECHHUS X BPEIHOTO BO3ACHCTBUS
13 Hannune npakTiyecknx HaBBIKOB INITAHUPOBAHHS U OCYILECTBICHHS CIEAYIOINX XUMHUUECKUX IKCTIEPUMEHTOB!
151 H3y4YCHHE U ONUCaHre (PU3NUECKUX CBOMCTB BEIECTB; O3HAKOMJICHHE C PU3MUECKIMU U XUMHUUECKUMH SBJICHUSMH; OIBITHI, WITFOCTPUPYIOLINE MPU3HAKA
' MPOTEKAHUSI XUMHUYECKHUX PeaKui
13.2 W3yUYCHHE CIIOCOOOB pa3JieNieHUs] cMeceit
13.3 MOJTyYEeHHE KHUCIOPOJa U U3yYCHHE €r0 CBOMCTB; MOJydeHHUE BOJOPOJA U U3yUYCHHE €rO CBOICTB; MOJyYEHHE YITIEKHCIOTO Ia3a U U3yUeHUE €ro CBOMCTB;
. MOJIy4YC€HUC aMMHAKa U U3y4YCHUC €TI0 CBOWCTB
134 MIPUTOTOBJICHUE PACTBOPOB C OMPEAeNEHHON MacCOBO JJ0JIeil paCTBOPEHHOTO BEIIECTBA
13.5 MIPUMEHEHNE HHINKATOPOB (JTaAKMyca, METUIIOpamka u (heHoNTaIlenHa) IS OTPEeIeTICHUS XapaKTepa Cpe/Ibl B paCTBOPaxX KHUCIIOT U MIeI0ven
WCCIIEIOBAHUE U ONMCAHHWE CBOWCTB HEOPraHWYECKUX BEILECTB Pa3iMYHBIX KJIACCOB; M3YUEHHE B3aMMOJCHCTBHS KUCIOT C METAUIAMH, OKCHAaMH METAJUIOB,
13.6 PacTBOPUMBIMH M HEPACTBOPMMBIMH OCHOBAHHUSIMH, COJISIMM; MOJY4YEHHE HEPACTBOPUMBIX OCHOBAaHHM; BBHITECHEHHE OJIHOIO METajula APYTHMM M3 PacTBOpa
COJIM; UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB r’MAPOKCHIOB AJIIOMUHUS M LIUHKA
137 pelIeHre SKCIEePUMEHTAIbHBIX 3a1a4 0 TeMaM: «OCHOBHBIE KJIACChl HEOPTaHNYECKUX COCTUHEHUI»; « QNEKTPOIUTHIECKas AUCCOLHanusy; «BaxHeiimue
' HEMETAJJIbl U X COCAMHEHN»; «BaskHeue MeTaibl 1 UX COCUHEHUSD
XMMUYECKHE IKCHEPUMEHTHI, WILIIOCTPUPYIOLINE NPHU3HAKM NPOTEKAHUS PEaKUUii MOHHOro oOMEHa; KAaueCTBEHHBIE PEaKIMU Ha NPHCYTCTBYIOLIME B
13.8 BOJIHBIX pacTBOpax MOHBI: XJIOPUA-, OpOMHI-, HOAUI-, Cynb(daT-, ¢pocdar-, KapOOHAT-, CUITUKAT-aHHOHBI, THIPOKCUI-MOHBI, KATHOHBI aMMOHHMS, MarHu4,
KaJIBIIVSI, aTFOMHUHMS, XKenne3a (2+) u skenesa (3+), menu (2+), muHKa
14 YmMmenue:
141 MPEICTaBIISTh Pe3yIbTaThl KCIIEPUMEHTA B (JOPME BBIBOJIOB, JOKA3aTENbCTB, TPa(KOB U TaONHI U BBISABISATH SMIIMPUIECKHE 3aKOHOMEPHOCTH
. yCTaHAaBIMBATh CBSI3U MEXIY PeajibHO HAaO0JaeMBbIMH XUMHUYECKHMH SIBICHHSIMU M MPOLECCAMH, TPOUCXOASIIMMU B MaKpo- 1 MUKPOMHpPE, OOBSICHATH
' MPUIMHBI MHOT00Opa3usl BELIECTB
HNEPEYEHbB 3JIEMEHTOB COAEP)KAHUS, IPOBEPSAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 1O XUMHWH
Kon ‘ IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA




HepBOHa‘IaJ’IbHLIC XUMHUYCCKHUEC ITIOHATHA

11 UucTtsie BemecTBa U cMecH. CIIocoOBI pa3eieHus CMecei
1.2 ATOMBI 1 MOJIEKYJIbl. XMMHUUYECKHE IeMEeHThl. CHUMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocThie 1 CIOXKHBIE BEILIECTBA.
13 Xumunueckas Gopmyia. BaleHTHOCTE aTOMOB XUMHUECKHX 3JeMEHTOB. CTeleHb OKHCIICHHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsA aToMHas Macca. OTHOCUTENbHAs MOJIEKyJIApHas Macca. MaccoBasi IOl XUMHUECKOTO AJIEMEHTA B
. COCIUHECHUU
15 KonnuecTBo BemectBa. Moins. MomsipHast Macca. MomsipHbIli 00bEM razoB. B3anMocBsI3b KOJTMUECTBA, MACCHI M YKCIIa CTPYKTYPHBIX €HUI] BELIeCTBA
1.6 dusuvecKkre u XUMUYECKHe ABICHHU. XUMHUECKas peakiys U e€ MpU3HaKu. 3aKOH COXpaHEeHHs MacChl BEIIEeCTB. XUMUYECKHE YPaBHEHUS
2 [Tepunonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB .. MenneneeBa. CTpoeHure aToMOB
21 Ilepuonnueckuii 3akoH. Ilepuonnyeckas cucrtema xumudeckux saeMeHToB .M. Menneneesa. Ilepuoapl u rpynmnel. @U3HYECKHM CMBICI MOPSIKOBOTO
' HOMEpa, HOMEPOB IEPHOA U IPYIIIBI HJIEMEHTa
25 Crpoenune atomoB. CocraB aTOMHBIX siaep. M3orombl. DnexTponsl. CTpoeHHE 3IEKTPOHHBIX 000JI0YeK aTOMOB MNEpPBHIX 20 XMMHYECKHX 3JIEMEHTOB
' [Tepuonuueckoit cuctemsl .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUONOB, Kalus, Kaublus (paanyca aToMOB, 3IEKTPOOTPULATEIEHOCTH,
2.3 METAJUINYECKUX U HEMETAJUTMUECKUX CBOMCTB) M MX COCIMHEHUH B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [lepronndeckoil cucteMe U CTpOSHUEM HX
aTOMOB
3 Crpoenue BemecTBa
31 Xumnueckas cBsa3b. KopaneHTHast (OIIpHAs W HEMOJSIPHAs) CBS3b. DJIEKTPOOTPHLATENLHOCTh XMMUYECKUX 3lleMeHToB. MoHHas cBsa3b. MeTtandeckas
' CBSI3b
3.9 Tunbel KpUCTAITUYECKUX PEMIETOK (aTOMHas, MOHHAs, METaJUIMYecKas), 3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THIIA KPUCTAJUIMYECKOM PEIETKH M BUAA
' XUMHUECKOH CBS3H
4 Bakneiimye npeacTaBUTENN HEOPraHUYECKUX BellecTB. HeMeTamsl M MX coequHeHns. MeTauibl U UX COEIUHEHNS
Knaccupukanms u HOMEHKIATypa HEOPraHHYECKMX COCOUHEHHUI: OKCcHIOB (cojeoOpasyiollue: OCHOBHBIC, KHCIOTHBIE, aM{QOTEpHBIE) WU
4.1 HecoseoOpasylomye; OCHOBaHMN (LIETOYM M HEPAaCTBOPUMBIE OCHOBAHHS); KHUCIOT (KHCIOPOJACOAEpKallne M OECKHUCIOpOIHBIC, OIHOOCHOBHBIC U
MHOTOOCHOBHEIE); COJICH (CpPEeAHUX U KUCIIBIX)
4.2 dusnyeckre 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJOPOAA, XJI0pa, KUCIOPOaa, cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHUS




dusnueckue U XMMHYECKUE CBOMCTBA IMMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHA, HATPUA, KaJIWA, Mardvs U KaJlblus, aJIlOMAHUS, KEJIC3a. BHCKTPOXI/IMI/ILICCKI/Iﬁ

43 PSLA HanpsDKEHU METaIoB

4.4 dusnvecKkre 1 XUMUYECKHE CBOMCTBA BOJIOPOIHBIX COEAMHEHNH HEMETAJJIOB: XJI0POBOIOPO/Ia, CEPOBOOPOIA, aMMHUAKa

A5 dusnyecKre U XMMUUYECKHE CBOMCTBA OKcumoB HemeTasuios: cepol (1V, V1), azota(ll, IV, V), dochopa(lll, V), yriepoma(ll, 1V), kpemuus(1V). Ioayuerne
' OKCHJIOB HEMETAIIJIOB

4.6 Xummdeckne cBoicTBa okcuIoB: MeTaiuioB |A—IIA rpymm, unka, mexu(ll) u xenesa(ll, 111). ITonxyuenne oKCHIOB METALIOB

47 XuMHU4YecKue CBOWCTBA OCHOBaHWN W aM(OTEpHBIX THAPOKCHIOB (Ha MpuUMepe THAPOKCHIIOB ATIOMHUHHMS, XKeie3a, NuHKa). [lomydeHue ocHOBaHUI U
' aM(OTEepHBIX THAPOKCHIOB

48 OO0mre XUMUYIeCKIe CBOMCTBA KHCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOH, hochopHOi, KpeMHUEBOMH, yromsHOU. OcoObIe
' XUMUYECKUE CBOMCTBA KOHLIEHTPUPOBAHHOM CepHOM U a30THOH KuciaoT. [lomydyenne kuciot

4.9 OO0mue XxuMUIecKne CBOMCTBa cpeHux coieil. [lomyuenne coneit

4.10 [lony4enue, cobupanue, pacro3HaBaHHe BOAOPOA, KUCIOPOIa, aMMHAaKa, YIIIEKHCIIOro ra3a B 1adopaTopuu

411 [Nony4yenne aMmuaka, CEpHOM M @30THOW KUCIIOT B MPOMBIIIIEHHOCTH. O0IIHe ClIOCO0BI TTOTyUeHHST METAILIIOB

4.12 I'enernyeckast cBsI3b MEXKAY KacCcaMy HEOPTaHUYECKUX COETMHEHUI
5 XHUMHYECKHE PeaKLIuu

- Knaccndukanys XuMHUYecKHX peakuuil Mo pa3IuyHbIM IPU3HAKaM: 10 YUCIY M COCTAaBY yYacTBYIOIIMX B PEAKLMHU BEIIECTB, 110 TEINIOBOMY 3G EKTy, 10
' W3MEHEHUIO CTENICHEeH OKHCIICHHUS] XUMUYECKUX 3JIEMEHTOB

5.2 TennoBoit 3 PeKT XUMUIECKOH peaklini, TEPMOXHUMUUECKUE YPaBHEHHS. DK30- U SHIOTEPMUYECKHE peakuui. TepMOXUMHYECKHE YPaBHEHHS

53 OKHUCITUTENTHLHOBOCCTAHOBUTENIbHBIE peakund. OKUCIUTENH M BOCCTaHOBHTENW. [Iporecchl OKHCIEHHS M BOCCTaHOBJICHUS. OJIEKTPOHHBIM OamaHc
' OKHCIINTEIEHOBOCCTAHOBUTENBHOMN peakiuu

£ 4 Teopust >1eKTPOIUTHUECKOH aAncconuanud. KaTHOHBI, aHHUOHBL. OJEKTPOJIUTHI M HEANEKTponuTbl. CuibHBIE M ciabble 3ieKTponuThl. CTeneHb
' JUCCOLUALNH

5.5 Peakiun nonHoro oomMeHa. Y cioBus NpOTEKaHUS PeaKLUil HOHHOTO OOMEHA, MOJTHBIE U COKPaLIEHHBIC HOHHBIC YPaBHEHUS pEaKIui
6 XUMUS ¥ OKpYKaroIias cpeaa

6.1 BemectBa 1 MaTepuaisl B MOBCETHEBHOM KU3HU YeJIOBEKa. be3omacHoe HCOIp30BaHNe BEIMISCTB U XUMUIECKUX PeaKIuil B 1aboparopun u ObITY. [lepBast

ImoMomib INpru XUMHYCCKHUX OXKOrax U OTPaBJICHUAX




XHUMHYECKOE 3arpsi3HCHUC Oprmanmeﬁ Cpeabl (KI/ICJ’IOTHI)IG OOXKIOU, 3arpsA3HCHUC IIOYBLI, BO34yXa H BOI[OéMOB), CIIOCOOBI €ro MpeaAOTBpalllCHUA

6.2 [IpenenvHas nmomyctumast xonueHtpauusi BemecTB (IIAK). Pomp xuMmum B pemieHHH SKOJOTHMUYECKMX NpobieM. YcuieHue MapHUKOBOTO 3ddekra,
paspyIIeHre 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, Gocdopa, yriaepoaa, KpeMHHUSI U UX COSAUHEHHN B OBITY, MEAUIMHE, IPOMBIIIJICHHOCTH U CENbCKOM Xo03siiicTBe. [IpuMeHenue
6.3 METAJIOB M CIIABOB (CTalb, YyTYH, IIOPATIOMHHUMI, OpoH3a) B OBITY M HPOMBIIUIEHHOCTH HX coefnHeHUH. [IoHATHE 0 KOPPO3UH METaIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHbIe NCTOYHUKH YTIIEBOIOPOAOB (YTOJIb, IPUPOIHBIHN Ta3, HePTh), MPOMYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U POMBITINIEHHOCTH
65 [NepBonauanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHMSX yriepoa (MeTaH, 3TaH, STUIICH, alleTUIICH, STaHOJI, TIMIEPHH, YKCYCHAsI KHUCIIOTa).
' [MonsiTHE O OMONOTUYECKH BaXKHBIX BELIECTBAX: KUPaxX, OeKaX, yIIIeBoaX — M UX POJIH B KH3HH YeTIOBEKa
7 Pacuérsr:
7.1 o (opMynaM XUMHYECKUX COETUHEHNUH
7.2 MacchI (MacCcOBOI) IOJIH PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM ypaBHEHHIM

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

Xumus. 8 knacc: yueouuk/ O.C. [abpuensn, U.I". Ocrpoymos, C.A. Cnaakos. — 4-¢ u3j., ctep. — Mocksa: [IpocBenienue, 2022,

Xumus. 9 xnace: yueouux/ O.C. 'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — 4-e uzn., crep. — Mocksa: [Ipocsemenue, 2022.
















