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IHOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1Mo XMMHMM Ha YpOBHE OCHOBHOIrO oOmIero oOpa3oBaHHsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obOpazoBanms, npenacraBieHHbx B @I'OC OO0, a takke Ha OocHOBe (peaepaiabHOl pabodeil mporpaMMbl
BOCIIUTAHMS M C y4ETOM KOHIICTIIIMU MPEToJaBaHus y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumuH Ja€T MPEACTaBICHUE O IENsAX, OOmel cTpareruu OOydeHUs, BOCIIUTAHUS H
pa3BuTHa OOY4YAIOIIMXCS CPEACTBAMU y4eOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IMPEIMETHOE
coJiepKaHue, MpPeyCMaTPUBACT paclpeeleHue €ro Mo KjaccaM W CTPYKTYpUpOBaHUE MO pasjieiiaM u
TeMaM [pOrpaMMbl IO XHMHH, OTpEIeNseT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU
coJiepKaHusl, PEKOMEHJIYEMYIO TMOCIEAOBATeIIbHOCTh U3YYCHUS! XMMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs,
OTIpE/ICTISICT BO3MOXHOCTH MpEAMETa JJisl pean3alii TPeOOBaHWHM K pe3yjbTaTaM OCBOSHUS OCHOBHOU
o0pa30BaTeNpHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbrataM oOydeHHs XUMHUM Ha YPOBHE II€JIeH HM3ydeHUs MpeIMeTa U OCHOBHBIX BHIOB Y4YeOHO-
MO3HABATEIBHOM IEATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COAePIKAHMUS.

3HaHWE XHMHU CIY’)KHT OCHOBOW I (OPMUPOBAHUS MHPOBO33PEHHUS OOYYArOIIErocs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EAMHCTBE MHUPA, BAXHYIO POJb HWrPalOT (HOpMUPYEMBIE XUMHUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSAX PHEPTUU U 00 SBOJIOLMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS
rI00ambHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS UYEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOU H
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yyenne xumuu:

CIIOCOOCTBYET pean3aiii BO3MOKHOCTEH ISl CAMOPa3BUTHUS U (DOPMUPOBAHUS KYJIbTYPhI TUYHOCTH,
e€ o01elt U GyHKIIMOHATIBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBIIIJICHUS ¥ TBOPUYCCKHUX CIIOCOOHOCTEH 00YJaroIIMXCsl, HABBIKOB UX
CaMOCTOSITENIFHOM ~ y4eOHOM  JEsITeNbHOCTH, OSKCIEPUMEHTAIBHBIX U HCCIENOBATENbCKUX YMEHUH,
HEOOXOIUMBIX KaK B MOBCEHEBHOM KU3HU, TaK U B MPO(ECCUOHATBHOM IeATeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IMHCTBO TIPUPOIBI U YETIOBEKA, SBJISICTCSI OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH 00YyYaroIINXCs;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHKe 00yJaroIIuXCs.

JlanHble HampaBlieHUs B OOYYEHHHU XUMHUHU OOECIEYMBAIOTCS CHEIU(UKON CcoAepKaHUS Y4eOHOTO
MpeaMeTa, KOTOPBIN SBJSETCS MeJarornuecku aganTHPOBAaHHBIM OTpa)KeHHEeM 0a30BOM HAayKW XMMHH Ha
OIPEACIIEHHOM JTalle €€ pa3sBUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPHUEHTUPOBAH HA OCBOCHHE
00yJaroIMMHUCs CUCTEMBI IEPBOHAYAIILHBIX TTOHSATUN XUMHH, OCHOB HEOPTaHUYECKON XUMUU U HEKOTOPBIX
OTJIETIbHBIX 3HAYMMBIX TOHITHI OPraHUYE€CKON XUMHUH.

CrtpykTypa conepkaHusi MPOTPaMMBI 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOIX0/a K €&
n3yueHuto. CoJepkaHue CKIIAJIbIBAETCS U3 CHUCTEMbI MOHATHM O XMMHMUYECKOM JJIEMEHTE U BEIECTBE U
CUCTEMBI TOHSATUNA O XUMHUYECKOHN peakmuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 10 MPUHIIHITY
MOCJIeI0BATEILHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPECTABIECHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona J[. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— IpeCTaBICHUN 00 AEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B pPACTBOPAX.

Teopernueckne 3HaAHUSA PACCMATPUBAIOTCS HA OCHOBE AIMIUPHUYECKU TOJYYCHHBIX M OCMBICICHHBIX
(akToOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO YPOBHS K JPYrOMY, BBIONHSS (DYHKIIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOSHUS M BO3MOXKHOCTEH MPAKTUYECKOTO TNPUMEHEHHUS W TOIyUYeHUS
M3Yy4YaeMbIX BEILIECTB.

OcBoeHHE MPOTrpaMMBI MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIONICH HAyYHOW KapTHHBI MUpPA B JIOTUKE €€ CHCTEMHOIl MpUpPOJbl, IEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne XuMuu IPOUCXOJIUT C MPUBJICYEHUEM 3HAHUN



W3 paHee M3yYCHHBIX YUCOHBIX MpeaMeToB: «Okpyxaromuid Mup», «buomorus. 5—7 kmacce» U «Pusnka. 7
KJIace».

[Ipn u3yyeHun XUMHUU MPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JESATENbHOCTH Y€lIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOHM KYyJBTYpHl. 3a7a4a y4eOHOro npeaMeTa COCTOUT B (JOPMUPOBAHUN CHCTEMbI XMMHUECKUX 3HAHHM
— BaxHEHmuX (HakToB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, TOCTYIMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOT0 XapakTepa, f3blka HAyKd, B MPUOOUICHMM K HAyYHBIM METOJaM IO3HAHUSA MpH
M3YyYEHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTHH MO3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-IIO3HABATENIbHOM M y4eOHO-HUCCIEe0BATENbCKON /1eATeIbHOCTH, OCBOCHUH TMPaBUII
0€301MacHOT0 O0pAIIEHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipn u3yueHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaKHOE 3HAUCHUE MPHOOpEH
TaKHe LENH, KaK:

— (QopmMupoBaHHWE HHTEJUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPY/ZHUYECTBY, CAaMOCTOSTEIBHOMY MPHUHATHIO pEHICHUH, CIIOCOOHOH ananTHpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh OOyUYEHUS Ha CHUCTEMAaTHYECKOEe MPUOOIIEHUE 00YUarOmMXCs K CaMOCTOSTENIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IMO3HAHUS, (OPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— o0ecrniedeHre yCcloBHi, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYaIOIIUMUCS OMbITa Pa3HOOOpa3HOM
JeSTEIbHOCTH, TO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUI), MMEIOLIUX
YHHUBEpPCAIbHOE 3HAYCHHE ISl PA3JIMYHbBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue oOmiel (HyHKIHMOHATBFHOW M €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM YHCIE
YMEHHI OOBSICHITH M OLICHUBATH SIBICHUS OKPY’KAIOLIEr0 MUPA, UCIOIb3Yysl 3HAHUS U OMBIT, MOyYEeHHBIE
IpU W3Y4YEHUU XHUMHH, NPUMEHSATh UX HpPU PEUICHUM NpoOJieM B IOBCEAHEBHOM JKM3HM U TPYIOBOMU
NeSITeNIbHOCTH;

— (QopmupoBanue y 0OydYalONIMXCS TyYMaHUCTHYECKHX OTHOUICHWH, TOHMMAaHUS LEHHOCTH
XMMHUYECKUX 3HAHUM Ui BBIPAOOTKHM HKOJIOTHMUECKH 1IEJIeCO00pa3HOro MOBEAEHHUS B OBITY U TPYAOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPY’KAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBAIMH K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOGHHsI  OOIIEUETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduis u
HaNpaBJICHHOCTH JaJbHENIIEro 00yUeHHs.

OO111ee yncIo yacoB, OTBEAEHHBIX /IS U3YUYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuun. Posb XWUMHUU B JKM3HM 4YelIOBEKAa. XUMHUA B CHCTeME HayK. Tema W BellecTBa.
du3nueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BellecTB. [[oHsATHE 0 METO/1axX MO3HAHUS B XUMHUH.
UucTteie BemecTBa u cMecH. CriocoOBI pa3/iesieHUs: CMECeH.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEeHTbl. CHMBOJIBI XMMHYECKHUX 3JIeMEHTOB. [Ipocthie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckasi popmyrna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenbHasE aToMHas wmacca. OTHOCHUTENbHas MOJICKYJSIpHAas Macca. MaccoBas JoJis
XHMHUYECKOI0 3JICMEHTAa B COCAUHCHUH.

KomnuectBo BemectBa. Mosib. MousipHass macca. B3anMOCBA3b KOJIMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €IHHHUII BelecTBa. Pacy€Tel mo hopMynaM XMMHUYECKUX COSTUHEHHM.

dusznyeckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peaknus W e€ NMPU3HAKUA. 3aKOH COXPAHCHHS
Macchl BEMIeCTB. XHUMHYECKHWE ypaBHeHHs. Kiaccudukamus XuUMHUYECKUX peakiuil (CoequHEeHHs,
pa3noXKeHUs, 3aMeIeHHUs, OOMEHA).

Xumuueckuii IKcnepumenm:



3HAKOMCTBO C XUMUYECKOI MOCYI0i, MpaBuiamMu paboTsl B Jab0paTopuu U npuémMamu oOpalieHus c
1abopaToOpHBEIM 000PYIOBAHHEM, M3yUEHUE U ONUCAaHUE (PU3MYECKHX CBOWCTB OOpa3IOB HEOPTAHUYECKUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JbJa, PAacTUpaHHE caxapa B CTYIIKe,
KUIIEHUE M KOHJIEHCAllMs BOJAbI) M XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SIBJICHMI, HaONIOJeHWEe W OMNHCAHHWE TMPU3HAKOB IPOTEKAHUS
XUMHYECKUX peakiui (pa3ioKeHHe caxapa, B3aHMOJACHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus,
paznoxenue ruapokcuna meau (1I) mpu nHarpeBanuu, B3auMojeiicTBre xene3a ¢ pactBopoM cosu meau (11),
M3y4YeHHE CrmocoOOB pa3[elieHus CMecel: C TIOMOIIbI0 MarHuTa, (QUIBTPOBAHHE, BBIIAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi, MpOBEACHHE OYHCTKM IIOBApEHHOW CONM, HAONIOJCHHE U OIHUCaHHE
pe3yJIbTaTOB IPOBEJAEHUS OMNbITA, WILIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacCChl, CO3JIaHUE MOJElel
MOJIEKYJI (ITapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kucnopon — snemeHT u npocrtoe BemectBo. Haxoxnenue
KHUCJIOpOAa B IpUpoze, pusnueckue u XUMU4eckue cBoictBa (peakuuu ropenusi). Oxcunel. [Ipumenenue
kucnopoja. CriocoObl MOTy4YeHHUsT KUCIOPO/ia B JIAOOpaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kucinopoa
B ipupoze. O30H — ajutoTponHas MoAU(UKAIIUS KUCIOPOIa.

TemnoBoii 3hpekT XuMUUYECKON peakuu, TEPMOXUMHUYECKHE YPABHEHHUS, SK30- U DHIOTECPMUUYECKUE
peakiuu. TOmmMBO: yroib ¥ MeTaH. 3arpsi3HCHHUE BO3/yXa, YCHIICHUE MMAPHUKOBOTO 3D dekTa, pazpylicHue
030HOBOT0 CJIOSI.

Bomopon — snemeHT W mpocToe BemiecTBO. HaxoxnmeHue Bomopona B mpupone, (uzndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOOBI Mony4yeHus. KucnoTsl u conu.

Mossipubliii 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Bona kak pactBopurens. PactBopbl. HacklllieHHbIE 1 HEHACHIILIEHHbBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BoJie. MaccoBasi 10J1s BEIIECTBA B PaCTBOpE. XMMHUUYECKHUE CBOKMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MPUPOJE M B JKU3HU 4YesoBeka. KpyroBopoT BOJbl B IPHUPOIE.
3arpsisHeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudpukanus  Heopranmdyeckux  coemuHeHuil.  Oxcuapl.  Kmaccudukamuss — OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCTOTHBIE, aM(OoTepHbIe) U HeconeoOpasyromue. HomeHkiatypa OKCHIOB.
duznuecKre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne oKkCHIoB.

OcnoBanus. Kiaccudukanust ocHoBaHUiA: METOYM M HEpacTBOpUMBIE ocHOBaHus. HomeHkmarypa
OCHOBaHMU. PU3HUECKUE U XUMUUYECKHE CBOMCTBA OCHOBaHMUM. [loryuyeHrne ocHOBaHUH.

Kucnotsl. Knaccuduxamus xucnor. Homenknatypa kucinotr. ®usnueckue U XMMHYECKHE CBOMCTBa
kucnot. Pax akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coneit. @uznueckne U XUMUYECKHe cBoicTBa cosiel. [lomydenue comeil.

I'eneTnueckas cBsI3b MEXKIYy KlacCaMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpEJeTeHHe COAepXKaHUs KHCIOopoJa B BO3AyXe, TMOJIy4YeHHe, coOupaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAA, HAOJIOIeHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHHUS U TIpEKpalleHus] ropeHus (Toxkapa), O3HAKOMIIEHHE C 00pas3llaMH OKCHUIOB H
OTHMCaHUE MX CBOWCTB, MOJy4YeHUEe, cOOUpaHue, pacmo3HaBaHUE U M3yUeHHE CBOMCTB BOJOpOa (TOpEHHE),
B3anMoJieiictBue Bomopoaa ¢ okcugom wmenud (II) (BO3MOXKHO HCIONIB30BaHHME BHUACOMATEPUATIOB),
Ha0Ir0/IeHNe 00pa3IoB BEMIECTB KOJTMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB
C pa3nu4YHOM pPACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPEAETEHHONM MaccoBOM  Joiiei
pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOJABl C METAUIaMHU (HAaTpUEM U KajblueM) (BO3MOXKHO
UCIONIb30BaHUE BUIEOMATEPHUATIOB), HCCIEIOBaHHE OOpa3lOB HEOPTraHWMYECKHUX BEIIECTB pPa3IUYHBIX
KJIaCCOB, HAOJIOJIEHWEe W3MEHEHMsI OKPACKW HWHIWKATOPOB B PACTBOpAx KHCIOT U INEJIOoYeh, M3ydeHUE
B3aumoJeiictBus okcuaa menu (II) ¢ pacTBopom cepHOl KHCIOTHI, KHUCIOT C METaIaMH, pPEaKIIHid
HEUTpanu3alluy, TOJTyUYeHHe HEePACTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJHOTO MeTajuia JAPYTHM U3
pacTBOpa COJM, PEIICHHE SKCIEPUMEHTANbHBIX 3a/Jau Mo Teme «BaxHellne Kiacchl HEOPraHWYECKUX
COCIMHEHUI.

Iepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumMuyeckux d1eMenToB JI. M. MenaesieeBa.
Ctpoenue aToM0B. XUMU4ecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIMU



IlepBble MOMNBITKM KiIacCU(UKAUM XUMHUYECKUX djeMeHTOB. IloHATME O rpymmax CXOJHBIX
3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENBHBIE METAJIIbI, TAJIOT€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOphIE
00pa3ytoT am(poTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuuyeckux sieMeHToB [l WM. Menneneesa.
Kopotkonepruonnas u mHHonepuoaHas Gopmsl Ilepuonnyeckoil cucreMsl Xumudeckux snemeHToB . U.
Menneneesa. Ilepuons! u rpynmnsl. PU3M4ECKUN CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHOIA U TPYIIIIBI
3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTomnbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0UYEK
aToMOB MepBhIX 20 xumMuyeckux emMeHToB [lepuoanueckoit cucremsl 1. 1. MenneneeBa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA 110 €ro MojoxeHuto B [lepuoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHUMHUYECKUX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOJIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckod CHUCTEMBI XMMMYECKHX 3JEMEHTOB IJIs
pa3BUTHSA HayKu U nipakTuku. [[. 1. MeHeneeB — yu€HbIN U TpaXKJaHuH.

Xumnueckass cBA3b. KoBaneHTHas (NOJSIpHAss M HEMOJIAPHAsl) CBSA3b. JEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FIOHHasI CBSI3b.

Crenenp okuciaeHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoleccsl OKucieHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuit 3xcnepumenm:

n3ydeHHe o00paslloB BEUIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMH KHCJIOT M ILeNOo4Yed, IPOBEIEHUE OIBITOB, HUIIOCTPUPYIOLUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKluil (ropeHue, peakliuu pas3yioKeHUs, COSTUHEHMS).

Meosicnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU M3YYEHUU XMMHHM B 8 KJlacce OCYLIECTBIIIETCS Yepes3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayUYHBIX MOHATUH, TaK M NOHATHH, SBISIOIMUXCA CHCTEMHBIMU
JUIS OT/I€TbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOu1re ecTeCTBEHHO-HAay4YHblE MOHATHUS: HAY4HbIM (akT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3,
KJIacCUpUKalLKs, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJEIb,
SIBJICHUE.

®dusuka: mMarepusi, aToM, IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKJIWJ, MU30TOIBI, PaJHOaKTUBHOCTD,
MOJIEKYyJa, 3JEKTPUYECKUH 3apsj, BEILeCTBO, Telo, OOBEM, arperaTHoe COCTOSHHE BelecTBa, ras,
(u3nyecKkre BeIMUMHBI, €AMHUIIBI U3MEPEHHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, Apixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOTIaeMbI€, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMH4YeCcKasi peakuust

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux sneMeHToB [l WM. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB XUMHYECKHMX JJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, Kallns, KaJbIUS U UX COEAMHEHUN B COOTBETCTBUH C MOJIOKEHHEM 3J1eMEeHTOB B [lepuonnyeckoii
CHUCTEME U CTPOEHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHIbl XUMUYECKOW CBS3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THIA KPUCTAININYECKON PEILIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XHWMHUYECKHE CBOICTBa BELIECTB,
OTHOCSIIIMXCS K PAa3JINYHBIM KJlacCaM HEOPraHMYECKHX COCIUHEHMM, FeHETUYECKas CBSA3b HEOPraHMYECKHUX
BELIECTB.

Knaccupukanuss XUMHUYECKMX peakuuil 10 pa3lu4yHbBIM IpH3HakaMm (M0 YHCIy U COCTaBy
YYacTBYIOUIMX B pPEAaKIUU BELIECTB, MO TEIIOBOMY 3((deKTy, MO0 H3MEHEHHUIO CTENeHEH OKUCICHUS
XMUMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTajau3aropa). DK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[Tonatue o ckopoctu XxuMuueckoi peakiuu. [lousTie 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHUECKUX
peakuusx. IloHsATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusx. Ilonstue o xaranuse. IlonsTue o
XMUMHUYECKOM paBHOBecUH. DaKTOpbI, BIMAIOLIME Ha CKOPOCTh XUMHUYECKOW PpEakUUU U I0JIOKEHHE
XUMHYECKOTO PABHOBECHS.



OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BaHUEM METOJIa 3JIEKTPOHHOTr0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALMU. DJIEKTPOIMUTHI U HEUIEKTPOJINTHL. KaTHoHBI, aHMOHBI.
MexaHu3M JuccolManuy BEIIECTB C PA3IMYHBIMA BHUJAMU XMUMHYECKOW CBs3U. CTENEHb AUCCOLMALIMH.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakuuu wuoHHOrO oOMeHa. VYcnoBHS TPOTEKaHUs pEakUuid HOHHOTO OOMEHa, IIOJHBIE H
COKpallléHHbIC HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUM U COJIEH B CBETE MPECTaBICHUN
00 3neKTpoIuTHIeCcKOr auccoruanyu. KauectBeHHbIe peakiiny Ha MOHBI. [IoHsATHE 0 THApOIH3E CONe.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAIJIOB U
HEMeTaoB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJOpHIa HATPHs), WCCIEAOBAaHHE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOHM  peakuMd OT  BO3JCHUCTBUSA  pa3MYHBIX  (DAKTOpPOB,  HCCIEAOBaHUE
3JIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, MPOIECCA JUCCOLUALMU KUCIIOT, IEN04Yed U coiell (BO3MOYKHO
UCIOJIb30BaHUE BHJIEO MATE€PUANIOB), MPOBEACHHUE OMBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKUA MPOTEKAHUS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHHME OcCajaKa, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOUINX ~ TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakiuil  (TOpeHHe, peakiuu
pa3IoKeHus, COEAUHEHMS ), pacClIO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIIUM
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTajuibl U MX coeJUHEHUSA

OO6mass xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEHEeHH
okucnenus. CTpoeHne u GU3NIECKHUe CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xJiopa (B3aMMOJEICTBHE C MeTallylaMH, HeMeTajulaMu, mienodamu). XsopoBoaopon. ConsHas
KHMCIIOTa, XMMHMYECKHE CBOMCTBa, IOJIydeHHE, NpUMeHeHue. JlelicTBHe XJiopa U XJOPOBOJIOPOAA Ha
OpraHu3M uejoBeKka. BaxkHeine XJI0puabl U UX HAX0XKIEHHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHEIC
crereHn okuciaeHus. CTpoeHue u (u3Myeckue CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTponHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢usnueckue u xuMudeckue cBoictBa. OKCHIBI cepbl Kak NMPEICTaBUTEIN KUCIOTHBIX OKcHIoB. CepHas
KHCJIOTa, (U3MYECKHEe U XUMHUYECKHME CBOWCTBa (OOIIME Kak TMPEACTABUTENs Kiacca KHUCIOT W
cneunpuyeckne). XUMHUUECKUE PEAKLUH, JISKAIMe B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOMYyYeHUs CEPHOM
kucnothl. [Ipumenenue cepHoil kuciaoTel. Cov cepHOM KUCIOTHI, KAUECTBEHHAs PEAKIIMs Ha CYJIb(aT-HOH.
Haxoxnenune cepbl M €€ COEIMHEHUH B INpUpoAc. XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelsl
COCMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mrast xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCIEHUS. A30T, pacHpoCcTpaHeHHE B MpHUpOJAe, (PHU3MUECKHEe M XMMUYECKHE CBOMNCTBA.
KpyroBopor azora B mnpupoae. AmMmHak, ero (u3MUEeCKHME€ U XUMHUYECKHE CBOICTBa, MOJy4Ye€HUE H
npuMeHerre. Cond aMMOHHMA, UX (U3MYECKHE M XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakiuss Ha HMOHBI aMMOHHMS. A30THas KHUCJOTa, e MoJy4yeHHe, (pu3ndyeckue M XHMMHUYECKHE CBOMCTBa
(oOmme kak mpeAcTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Vcrmonp3oBaHHe HUTPATOB U COJeH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yA0OpeHud. XUMHYECKOe 3arpsi3HEHUE OKpYXarollel cpezbl
COCMHEHUSMHM a30Ta (KUCJIOTHBIC JIOKIM, 3arpsi3HEHHE BO3Ayxa, MOYBBl U BoJgo&éMOB). Docdop,
ajoTpornabie Moaudukanuu docdopa, Guznueckue m xummudeckue cBoictBa. Oxcupa docdopa (V) u
dochopnas kucnora, (uzMyUeckHMe M XMMHYECKHE CBOICTBa, moiydeHue. VMcmonb3oBanue ¢ocgaToB B
KauyecTBE MUHEPAIbHBIX YAOOPEHUH.

OOmast xapakTepucTuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHU OKUCIICHUS. YTJIEepOoJ, alNIOTPONHbIE MOAU(PUKALIMK, paCIPOCTpaHEHUE B MpUpoJe, pusndeckue u
XUMHYecKkHne cBoicTBa. Ancopouus. KpyroBopot yriepozaa B npupoje. OKkcuabl yriepoaa, ux Gpusnueckue
U XUMHYECKHE CBOWCTBA, JEICTBHE Ha >KMBBIE OpraHU3MbI, MOJIY4YEHHE M MpPUMEHEHHE. DKOJOrHYecKHe
npobnemMbl, CBA3aHHbIE ¢ okcuaoMm yriepoaa (IV), rumore3a rno6agbHOrO TMOTEIUICHUS KIMMATa,
NApHUKOBBIN 2P PeKT. YTosbHas KUCIOTA U €€ CONU, UX (PU3NUECKUE U XUMUYECKHE CBOMCTBA, MOTy4YEeHUE U
npuMmenenue. KaduectBenHasi peakuus Ha kapOoHaT-MOHBI. Mcnonp30BaHue kKapOOHATOB B OBITY, MEIULIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.



[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
STWIEH, alleTHIIEH, ATaHOJ, [JIMLEPUH, YKCYCHas KUciIoTa). [IpuposHble HCTOYHUKY yTIEBOIOPOAOB (Yroiib,
MPUPOJHBIN Ta3, HEeDTh), MPOAYKTHI UX mepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH.
[TonaTHe 0 GMOJIOTMYECKHN Ba)KHBIX BEIIECTBAX: XKHUpaX, OeIKax, yriaeBoAax — M UX POJIM B KU3HU YEIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnveckue ¥ XHUMHUYECKHE CBOWCTBa, MoiydyeHHe M mnpuMmeHeHue. CoenuHeHus
KpeMHus B mpupojie. O6mue npeacrapieHus: 06 okcunae kpemuus (IV) u kpemuueBoit kucnore. CHUIHKATHI,
UX HCIIONIb30BaHHE B OBITYy, B MPOMBIIUICHHOCTH. BaxkHeilne cTpouTeNnbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, kee300eToH. [Ipoliembl 6e301acHOro UCIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHHue OOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI U HAOIIOIEHUE TPU3HAKOB MX MMPOTEKAHUS, OIBITHI, OTPaXKaroIIHe
¢usnyeckue W XUMHUYECKHE CBOWCTBA TaJOrCHOB W HX COCAMHEHUH (BO3MOXXHO HCIIOJIIb30BaHHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3laMHu XJOPUIOB (TAJIOT€HUIOB), O3HAKOMIIEHHE C OOpa3lamMu
ceppl U €€ COEeIMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), HaOJIOJIEHUE Mpoliecca
oOyraMBaHUsl caxapa NOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHUCIOTHI, U3YYEHHE XUMHYECKHX
CBOWCTB pa30aBICHHOW CEPHON KHCIIOTHI, IMPOBEICHHE KAYeCTBEHHOW pEakIuu Ha CylabhaT-uoH |
HaOIo/IeHne MpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMH CBOWMCTBaMU a30Ta, (hocdopa u ux
COeIMHEHUI (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPUANIOB), 0Opa3maMu a30THBIX M (POCHOPHBIX
ynoOpeHuli, molyuyeHHe, CcOoOMpaHue, paclo3HaBaHWE W W3yYEHUE CBOWMCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKUWii Ha WMOH aMMOHHMA M (ochaT-MOH W H3YyYeHHE NPU3HAKOB HX TNPOTEKAHUS,
B3aMMO/JICIICTBIE KOHILEHTPUPOBAHHONW Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENed KPUCTAUIMYECKUX pEmIETOK anMmasa, rpadura, ¢ysuiepeHa,
O3HAKOMIJICHHE C MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM
MPOTHBOTra3a, MoJydeHHe, cCoOOMpaHue, paclo3HaBaHNWe U U3YYEHUE CBOWCTB YIIIEKHCIIOTO ra3a, IpoBeIeHIEe
KayeCTBEHHBIX peakUMid Ha KapOOHAT M CHJIMKAT-UOHBl M M3Y4YE€HUE IMPU3HAKOB HUX NPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKLHEH CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3ajad 110
TeMe «BakHele HeMeTauIbl U UX COEAUHEHUSY.

Metayibl M X COeIMHEHUS

OOmiast XapakTepUCTHKa XHMHYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX IIOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux sneMeHtoB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHHe
MeTaJlIoB. MeTtandeckas CBA3b U METaJUIM4YecKass KpUCTAJUIMUECKAsT PEIIETKA. DIEKTPOXUMUYECKUN psif
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTamioB. OO0mue crocoObl MONy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl (CTab,
YyT'yH, AIOPAJTIOMUHUMN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[lenouynsle Merambl: mnosioxkeHue B Ilepuonuueckoit cucreme xumudeckux saemeHTtoB [[. .
MenzeneeBa, CTpOEHHE MX aTOMOB, HaxoXJeHue B mnpupojae. Puznueckne U XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanus). OKCHIbl U TUAPOKCHUIBI HATpUA U Kanus. [IpuMeHeHune menoyHbIXx METaluioB U
UX COEINHEHHH.

[IlenoyHO3eMeENbHBIE METANIBl MarHui M KalblLMi: mosiokeHue B Ilepuoguueckoil cucrteme
xuMHuueckux 3nemeHToB Jl. . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOKJIeHUE B npupojae. dusznueckue u
XMMHYECKHE CBOMCTBA MarHWs M Kayblus. BakHelIne coeqUHEHUs KalbIHsl (OKCHA, THJIPOKCU, COJIN).
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonuueckoit cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTpOEHHE aTOMa, HaxoXJeHHe B npupoje. Ousnueckre 1 XMMHUYECKHe CBOMCTBA allfOMUHUS. AMQOTEpHbIE
CBOMCTBA OKCUJA U TMAPOKCUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumudeckux snemeHtoB . M. Menpaeneesa,
CTPOCHHME aTroMa, Haxo)KJIeHue B mpupoae. Pusnueckue M XUMHUYECKHE CBOWcTBa kene3a. OKcuibl,
ruapokcuabl u conu xenesa (I1I) u xxenesza (I1I), ux cocras, cBoiicTBa U Mmoyy4eHue.

Xumuueckuii IKcnepumenn:

O3HaKOMJICHHE C OOpa3llaMH METaIOB U CIUIaBOB, MX (U3NYECKUMH CBOWCTBAMH, H3yUYCHHE
pEe3yJABTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCITOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJAa KalbliUig M HATPHUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUAIIOB),



HCCIIeIOBaHNE CBOMCTB XKECTKOM BOJIBI, ITPOLIECCa TOPEHHUS Kene3a B KUCIopo/ie (BO3MOXKHO HCIIONIb30BaHHE
BUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHHS KAYECTBEHHBIX pEaKlIWid Ha HWOHBL: MAarHUs, KaJbIIHs,
amomuHusi, 1uHKa, ckeneza (II) m kxenmeza (III), memm (II), HaGmrogeHWe MW OMHMCAHHWE TPOLIECCOB
OKpAITMBaHUS IUIAMEHU MOHAMH HATPUs, KIS M KaJbIUsl (BO3MOKHO HCIIOJI30BAHHE BUICOMATEPHUATIOB),
uccienoBaHre amMQpOTEepHBIX CBOICTB THUIPOKCHIA aJIOMUHUS W THAPOKCUAA IIMHKA, pEUICHHE
IKCIIEPUMEHTAIBHBIX 3334 10 TeMe « BaskHeH e MeTaibl U UX COSTUHCHUS.

XuMHUS U OKPYKAKOIIAas cpeaa

BemectBa 1 Marepuanbl B IOBCEAHEBHOM JKU3HU UYEJIOBEKa. be3onacHoe MCIonNb30BaHUE BELIECTB U
XUMHYECKUX peakluii B ObITy. [lepBas moMoIlb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYKaromield cpeapl (MpeneibHas JOMyCTHMasi KOHIICHTPAIUsl BEIIECTB,
nanee — [1J1K). Posib XuMuu B pelieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHune 00pa3loB MaTepualioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).

Mesicnpeomemmuwie ceazu

Peanuzanusi MexXnpeaMETHBIX CBSi3el MPU M3YYEHHUU XHUMHH B 9 Kiacce OCYIIECTBIICTCS 4epes
HCIOJIb30BaHNE KaK OONIMX €CTCCTBCHHO-HAYYHBIX MOHSATHH, TaK W TOHATUHU, SBISIFOIIMXCS CHCTEMHBIMH
JUIS OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIU3, CHHTE3,
KIaccupuKalus, NEPUOAUYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE, ITAPHUKOBBINA d(P(HEKT, TEXHOIOTHSI, MATCPUAIBL.

®dwuszuka: mMatepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, MU30TOMBI, PaJAHUOAaKTUBHOCTD,
MOJIEKYJIa, JIEKTPUYCCKHUNA 3apsi/l, TPOBOJHHUKH, TOIYIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpHUCTANINYeCcKas: penérka,
CIUTaBbI, (PM3WYECKHE BEIMYMHBI, CAWHHIBI M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Counuize.

buomorusi:  gorocuHTe3, ApIXaHWe, OWocdepa, HSKOCHCTEMA, MHUHEpaAIbHBIE  YIOOpEHMUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJIHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI MPOT'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOTPAaMMbI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTalOTCS B
Xoie OOy4YeHHs XUMHUM B €IUHCTBE Y4eOHOW M BOCIUTATEIbHOW JESATEIbHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCUNUCKUMHU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU, TPUHSITHIMU
B 0o0lIecTBE MPaBUIaAMU U HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MpoLieccaM CaMOINO3HAHU, CAMOPa3BUTHS
U COLMAIN3alUu 00yYaronIXCs.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJACTBOBATHCS CHCTEMOMN
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PaCHIMpPEHUE ONbITA JESITeIbHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
4acTHU:

1) naTPpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHMSI K OTEYECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY U Hay4YHOMY HACIEAMIO,
MOHUMAaHUs 3HAYEHUS XMMUYECKOW HAyKd B JKM3HM COBPEMEHHOrO OOIecCTBa, CIOCOOHOCTHU BIAJIETh
JOCTOBEPHOH MH(pOpMaIMel O MepeIoBbIX JOCTHKEHHUSIX U OTKPBITUSIX MHUPOBOM U OTEUYECTBEHHOH XMMMHU,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUA:

MIPEJICTAaBICHHS] O COLMANBHBIX HOPMaX M MIpPaBUJIAX MEXKIUYHOCTHBIX OTHOLIECHUH B KOJIJIEKTHUBE,
KOMMYHUKaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, yueOHOUCCIIe10BaTeIbCKON, TBOPUECKOH U
IPYyTUX BUJAaX JIEATEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOW NIEATENbHOCTH MPHU BHIIOIHEHUH
yueOHBIX, IO3HABATENbHBIX 3a/a4, BBINOJHEHHUM XHUMHYECKHX OHKCIIEPHUMEHTOB, CO3/IaHUHM Y4EOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIM B MPOLIECCE ATOH YUeOHOH IeATeNbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHHE M IIOCTYNKM CBOMX TOBapHILEH C MO3ULUM HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHMSI ITOCJIEICTBUM TIOCTYIKOB;



3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKUE IIPEJCTABICHUS] O BEIIECTBE M XUMUYECKOW pEaKIMH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABIISIFOLIME OCHOBY JUISl TOHMMAaHHUS CYIIHOCTH HAy4HOU
KapTUHBl MHUpA, MPEACTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TPHUPOJBI, B3aUMOCBS3SIX
YeJI0BEKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B IMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIPHBIE MOTHUBBI, HANIPABICHHBIC HA MOJTYYCHHE HOBBIX 3HAHUH 10 XWMHUHU, HEOOXOIUMBIC
uis  0OBbsCHEHUS HAOMIOAAeMbIX MPOLECCOB U  SBICHHUM, IO3HABaTeNbHOH, HWH(GOPMAIMOHHONW H
YUTATEIBCKON KYyJIbTYypbl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHOW pabOThl ¢ y4YEOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYyYeHHI0 M TMO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOM M HCCIEAOBATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIECHHOCTH U YPOBHS 0Oy4YeHUS B JaJIbHEHIIEM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbA:

OCO3HAaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KWM3HU, OCO3HAHWE TMOCIEACTBHM M HENPUSITHE BPEAHBIX MPUBBIUEK (YHOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpPEeHHS), HEOOXOJUMOCTH COOJIIO/IEHUS MPaBUJl OE30MaCHOCTH MpU OOpaIEHUU C
XUMHYECKUMHU BELIECTBAMH B OBITY U peaibHON KU3HU;

5) TpynoBOro BocniMTaHMSA:

UHTEpEC K MPaKTHYECKOMY M3YYEHHUIO Mpodeccuil U Tpyda pa3iuyHOro poja, YBAXKEHHE K TPYIAYy H
pe3yabpTaTaM TPYJIOBOH JAESITEIBHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHMsI MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOpP WHIWBUIYaJbHOW TPACKTOPUU NPOAOKEHUsS 00pa3oBaHUs C y4€TOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEITHOMN
npodeccHoHaNbHOM AEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJanTHPOBATHCS B
npodeCCHOHATBLHOM cperie;

6) 3K0JI0rM4eCcKOro BOCIMTAHMS:

9KOJIOTMUYECKHU 11€1ec000pa3HOe OTHOLIEHUE K MPUPOJE KaK MCTOYHUKY >KU3HHM Ha 3emiie, OCHOBE €€
CYIIIECTBOBAaHMSI, IMOHHUMAaHHE LIEHHOCTH 3JI0pOBOTO M Oe3omacHOro obpa3a KH3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U NCUXUYECKOMY 3/10pOBbIO, OCO3HAHHE LIEHHOCTH COOJIIO/IEHUS
MpaBWJI OE30MaCHOTO TIOBEIEHUS TPHU PaboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO
¥ KM3HHU JIFOJIEH;

CHOCOOHOCTH TPHUMEHATh 3HAHHS, TMOJy4yaeMmble MPH HM3YYEHUU XUMHH, Ul PEIIeHUs 3ajad,
CBA3AHHBIX C OKpPYXKAroLIEed NPUPOJHOW CpPEAOW, I IOBBIIIEHUS YPOBHS JKOJIOTMYECKON KYJIBTYPBI,
OCO3HaHUs TNI00aIHHOrO XapaKkTepa HKOJIOTHUECKUX MPOoOIeM U MyTel MX pelIeHHs MOCPEICTBOM METOI0B
XUMUHU, OKOJOTUYECKOTO  MBIIUICHUS, YMEHUS PYKOBOACTBOBAaThCSA WM B  IO3HABaTEIHHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOMN MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaMeTHBIX pe3yJIbTaTOB BBIICISIIOT 3HAUUMBIE 11 (OPMUPOBAHUS MUPOBO33PEHUS
oOlieHay4YHble TOHATHS (3aKOH, TEOpHUS, NMPHUHIIMI, THMOTe3a, (PAaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JpyToe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEeIMEeTaxX W MO3BOJSIOT Ha OCHOBE
3HAaHUW U3 ATUX OpeaMeToB (OpMHUpPOBaTH MPEACTABIEHUE O IEJIOCTHOW HAaydyHON KapTHHE MHpa, U
yHHUBEpCcaldbHble Yy4eOHbIEe NEHCTBUS (TMO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISTHBHBIE), KOTOpHIC
o0ecnieunBalOT (OPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEIbHOMY IUITAHUPOBAHUIO M OCYIIECTBIECHHUIO
yueOHOIl e TeTbHOCTH.

IMo3naBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCTBUS

ba3oBble Jiornyeckue 1eMCTBUA:

YMEHHUS WCIIOIh30BaTh MPUEMBI JJIOTHYECKOTO MBIIIICHUS MTPU OCBOCHUU 3HAHWI: PACKPBIBATH CMBICI
XUMUYECKUX TOHATHH (BBIACIATh MX XapaKTEpHbIE MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU
TIOHSTHSIMH ), UCIIOIH30BATh MOHATHUS JIJIs1 0OBSICHEHUSI OTJEIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpPUTEpUU [UIsl KIAacCU(PUKAIMA XUMHUUYECKUX BEUIECTB M XHMHUYECKUX PEaKIWid, YCTaHaBIUBATH
MPUIUHHO-CIICACTBEHHBIE CBSI3UW MEXAY OOBEKTaMH W3YUYEHHUS, CTPOUTH JIOTHYECKUE PaCCyKICHH
(MHAYKTUBHBIE, IETyKTUBHBIE, IO aHAJIOTUH ), A€JIaTh BHIBOJIbI U 3aKIIOUCHNUS;

yMEHUE TMPUMEHSITh B TIpOLlECCe TMO3HAHUS TOHATUS (NMPEAMETHBIE U  METANpPeIMETHBIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3yeMbIE B XUMUHU, PE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIE B
XUMHUH MOJICNIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ JJIEMEHTa), XUMHUYeckas (opmyrna u



YpaBHEHHE XHMHUYECKOM pEaKIHH — MpH pelIeHUH Yy4eOHO-MO3HABATEeNIbHBIX 3a7ad, ¢ YYETOM 3THUX
MO/JICJIbHBIX MPEICTABICHUH BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKU M3yYaeMbIX OOBEKTOB
— XUMHUYECKHX BEIIECTB M XMMHUYECKUX pEaKlui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEJICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3yUAEMBIX IPOLIECCAX U SIBJICHUSX.

Ba3oBrble ucciaenoBarehLCcKue AeHCTBHSA:

YMEHME MCIIOJIb30BaTh IIOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHHUSA, a TaKXKE B
KaueCcTBE OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYKIICHUI;

npuoOpeTeHUue OmbITa [0 IUIAHUPOBAHMIO, OPTaHM3aLUMUd U NPOBENCHUIO  yUYCHHUYECKUX
HKCIIEPUMEHTOB, yMEHHE HAOII0AATh 32 XOJ0M IpoIiecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €ro Pe3yJibTarT,
(dbopmynrpoBaTh 0000IIEHHS ¥ BBIBOJBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET O MpoeNaHHO padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIUIO Pa3IMYHBIX BHJIOB U (opm
IIPEJICTABICHUS], TOJIYYaeMyl0 U3 Pa3HbIX HCTOYHMKOB (HAY4YHO-IIOMYJISIpHAas JIMTEpPATypa XUMHUYECKOTO
COJIep>KaHusl, CIIpaBOYHBbIE MocoOusi, pecypchl WHTepHETa), KPUTUUECKH OIICHUBATh MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYI0 HH(POPMAIUIO;

yMEHHE MPUMEHSATh pa3WyHble METOJbl U 3alpochl NpU MOHCKE M OoTOOpe HHPOpMAIUH H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIsl BBIIOJHEHHS Y4YeOHBIX M I[O3HABATEJbHBIX 3a7ay
omnpeAenéHHOro  TUMa, NpUOOpeTeHHe omblTa B  O0JAacTH  HCHOJb30BaHUS  HMH(OpPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTU, OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO UCIOIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO  BBIOMpATh ONTUMalbHYIO ¢opMy mpeAcTaBieHUss UHGOpPMaLUU U
WLTIOCTPUPOBATH pelIaeMble 33a4l HECTOKHBIMHI CXEMaMH, AUarpaMMaMi, APYTUMH pOopMaMu TpapuKu 1
WX KOMOWHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATH B IpOLECCE YYEOHOM M MCCIEN0BATENbCKON J1E€ATEIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIBCKOrO XO3sIiiCTBa M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle NPUPOIHON CPEBI.

KoMMmyHuKaTHBHBIC yHHBEpCaIbHbIC y4eOHbIC JCHCTBHSA:

yMEHHS 33/1aBaTh BOIPOCH! (B X0/€ Auanora v (WiM) AMCKYCCHUH) MO CYIIECTBY OOCYKIaeMON TEMBI,
(bopMyaMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

YMEHHUSl TPEJICTaBIATh IOJyYEHHBbIE pe3yJbTaThl IO3HABATEIBHOM NEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JAejJaTh IPE3EHTALUIO0 pPE3YyJbTaTOB BBINOJHEHHS XUMHUYECKOIO HKCIEPUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUs Y4eOHOro COTpPYyAHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HaBaTelIbHOM U
HCCIIEIOBATENbCKOM JIEATENIbHOCTH IPU PELICHUMM BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa OOLIuX
MHTEPECOB U COTIacOBaHMs MO3UIMHA (00CYXIeHHsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALUS
COBMECTHBIX JICHCTBUI, OnpeiesieHne KPUTEPUEB IO OLICHKE KaUeCTBA BBIIIOJHEHHON PabOTHI U IpyTHeE).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE CaMOCTOSITENIbHO  ONpEAeNsATh LENu JIeATENbHOCTH, IUJIaHUpPOBaTh, OCYLIECTBISATD,
KOHTPOJIMPOBAaTh M NpPU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIbHOCTb, BBIOMpaTh HauOolee
s dexTuBHBIC CITOCOOBI pPEemIeHHs] y4eOHBIX M TO3HABATEIbHBIX 3aJ7a4, CAMOCTOSITEIHHO COCTaBIATh WM
KOPPEKTUPOBaTh MPEIIOKEHHBIA aIrOPUTM ACHCTBUM IPHU BBINOJIHEHMH 3aJaHU C y4ETOM IOJIy4YECHHUS
HOBBIX 3HaHHUM 00 M3ydaeMbIX 00bEKTaX — BEUIECTBAX M PEAKIUAX, OLIEHUBATh COOTBETCTBHE MOIyUYEHHOTO
pe3ynbTara 3asBICHHON €M, YMEHHE HCIIOJIb30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, NpEIJIaracMble B
YCIIOBUHM 3aJJaHHI.

HNPEAMETHBIE PE3YJBTATHBI

B cocrtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENBHOTO COAEpPMaHHS, YCTaHOBIEHHOTO
JTaHHOM (enepanbHON pabodel MporpaMMoM, BBIIEISAIOT: OCBOSHHBIE OOYYarOIIMMUCS Hay4HbIe 3HAHUS,
YMEHHS U CHOCOObl NeHCTBUi, ciennduueckue Ui NpeaMeTHON 00JacTh «XUMHUS», BUABI JESITEIbHOCTH
[0 TIOJIyYEHUIO HOBOTO 3HAHMS, €r0 WHTEepHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX 1 HOBBIX CUTYaLIUAX.

K koniy oOyuenust B 8 Kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMMUECKHUX IOHSTHH: aTOM, MOJIEKYJd, XUMUYECKHI DIIEMEHT,

IIPOCTOE BELIECTBO, CIJIOKHOE BEILIECTBO, CMECHh (OIHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTD,



OTHOCHTEJIbHAsA aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJsl XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJSIPHBIA 00BEM, OKCHI, KHCJIOTa,
OCHOBAaHHWE, COJIb, JJEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus,
Kiaccu(UKanusl peakuuil: peakuu COCTUHEHHUS, PEaKIUH Pa30oKEHUs, PeaKIHHU 3aMelleHUs,
peakuuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKIUu, TeIIOBOM 3(PQeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, pajuyCc aroMa, XMMHUYEcKas CBs3b, NOJSpHas U
HEMOJISIpPHAsT KOBAJEHTHAsl CBSI3b, UOHHAs CBS3b, MOH, KATHOH, aHWOH, PAcTBOp, MaccoBas J0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MMOHATUN M MPUMEHATH 3TH MOHATUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY Ui COCTaBiieHUS (OpMyJ BELIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIUI;

OIpENIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTEIEHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BELIECTB K ONpEeAeNEHHOMY KIiaccy
COEUHEHMH 10 opMyJiaM, BUJI XUMHUECKOHN CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHMYECKHUX
COC/IMHEHMUSIX;

packpbiBaTh cmbica [lepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBAaTh TOHUMAHUE
MEPUOIUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHUX JJIEMEHTOB OT HUX IOJIOXKEHUS B
[leproguueckoil cucteme, 3aKOHOB COXpPaHEHMsI MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O YUYE€HHMs, 3aKOHa ABOraapo;

OMKCHIBATH M XapakTepu3oBaTh TaOnmuuHyro Qopmy I[lepuoanueckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB: PA3JINYaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymma)» u «modouyHas moarpynmna (b-
rpynmna)», Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TaOiulile
«Ilepuognyeckas cucrema xumuueckux daemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTHUKAMHU CTPOCHMSI aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsan siapa, olruiee
YKCJIO 3JIEKTPOHOB U PACHPE/IEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPIaHUYECKUE BEIECTBA, XMMHUYECKHE pPEaKINU
(10 YMCITy U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUNIOBOMY 3D (DEKTy);
XapaKkTepu3oBaTh (ONMUCHIBaTh) OOILIME XUMHMYECKHE CBOICTBAa BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP:K/lasi ONMMCAHNE MPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHNS XUMHUYECKUX MPEBPAILEHUN B Pa3INYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISAPHYI0 U MOJSIPHYIO MacChl BEIECTB, MacCOBYIO JOJIIO
XMMHYECKOr0 3JIeMEeHTa Mo (GopMyse COECIUHEHHs, MAacCOBYIO JONIO BEILecTBa B PACTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHSTh OCHOBHBIE ONEpPAIMH MBICIUTEIbHON NEATENbHOCTH — aHallu3 U CHUHTE3, CpPAaBHEHUE,
0000111eHre, CUCTEeMAaTU3aINI0, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3EH —
JUIS U3yYEHUs CBOMCTB BEUIECTB M XHMHUYECKHX pEaKIUil, €CTeCTBEHHO-Hay4YHbIE METOJIbI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJICTMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);
ClIeZIOBaTh MpaBHJIaM I0JIb30BaHUSI XUMHUECKOW MOCYNOM M J1abopaTopHBIM 00OpYJOBaHUEM, a
TaKXKe MpaBHjiaM OOpaIleHusl C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMU IO BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB MO TMOJTYYEHHIO M COOMpaHHI0 Tra3000pa3HBIX BEIIECTB
(BomOpoa M KHCIOpPOJA), NPUTOTOBIEHUIO PAaCTBOPOB C ONPEACIEHHOM MacCOBOM JoJiel
pacTBOPEHHOIO BELIECTBA, IJIAHUPOBAaTh M MPOBOJUTh XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO pacTBOPOB IIEJIOYEH M KHUCJIOT C IIOMOLIBIO HMHAMKATOpPOB  (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoHuy oOyuenuss B 9 kJacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHX IMOHATUH: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKyJa,
WOH, KAaTHMOH, aHWOH, TPOCTOE  BEIIECTBO,  CIOXXKHOE  BEIIECTBO,  BAJICHTHOCTH,
ANIEKTPOOTPUIATEILHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas pEakIys, XHMHUYecKas CBS3b,
TETIOBOM 3(PQEKT peakinu, MOJb, MOJISPHBIA 00BEM, PacTBOp, DIEKTPOJIUTHI, HEIJIEKTPOIUTHI,



ANEKTPOIUTHYECKAsT JTUCCOLMALINS, pEaKIMHM HOHHOrOo OOMEeHa, KaTalu3arop, XHUMHUYECKOe
paBHOBecHe, O0OpaTUMbIE U HEOOpaTUMbIE PEAaKLUH, OKHCIUTEIHbHO-BOCCTAHOBUTEIFHBIC PEAKIIHH,
OKHUCJIUTEIb, BOCCTAHOBHUTENIb, OKHCJICHHE M BOCCTAHOBJIEHHE, AaJUIOTPOMNUs, aM(OTEPHOCTD,
XUMUYECKas CBS3b (KOBAJICHTHAs!, MOHHAS, METAJUTMYECKas ), KpUCTAIUTMYECKAsl pEIIETKA, KOPPO3US
METaJIJIOB, CILIABbl, CKOPOCTh XUMUYECKOW peakluu, IpeaesbHo AomycTuMas koHuenTpauus [1JIK
BELIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHSATHH U MPUMEHSTH 3TH MOHATHS MIPH
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

UCIIOJIb30BaTh XHUMHMUYECKYI0 CHMBOJIUKY JUIS COCTaBiieHUS (OpMyJ BELIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUI;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHHUS XHMHUYECKUX OJJIEMEHTOB B COEIUHEHMSX
pPa3IMYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIIAcCy COCAMHEHHH 110
dbopmynaM, BUJ XUMHUYECKOW CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJUINYECKAst) B HEOPraHMYECKUX
COCMHEHMSX, 3apsA] MOHA MO XUMHUYECKOoW (opmyre, xapakrep cCpelapl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA,
packpsiBaTh cMmbici Ilepuonnueckoro 3akona [[. M. MeHneneeBa W JAEMOHCTPUPOBATH €ro
MOHMMAaHKE: ONMCHIBATh M XapaKTepu3oBaTh TabmmuHylo ¢opmy llepuommdeckoil cucTeMsl
XMMHUYECKHUX D3JIEMEHTOB: pazlinyaTh MOHATUS «TJIaBHas MOArpymna (A-rpynma)» U «mododyHas
noarpynna (b-rpynma)», manele W OonblIMe MEPUOJbl, COOTHOCUTH OOO3HAUEHHUS, KOTOpHIE
UMEIOTCS B TEPUOAMYECKON TalnHile, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XMMHAYECKHX DJIEMEHTOB (COCTaB U 3apsij A1pa, o0IIee YHCIIO0 HIEKTPOHOB M paclpeieieHne uX Mo
AJEKTPOHHBIM CJI0SIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMI B MpeieniaX MajiblX MEPUOI0B U INIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;
KJIacCCU(UIUPOBATh XUMUYECKUE HJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XMMHYECKHE pPEaKIHH
(Mo ymMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEaKLMU BEUIECTB, MO TEIUIOBOMY 3(DeKTy, M0 N3MEHEHUIO
CTENEHEW OKUCIICHUSI XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMME U CHEHNUPUISCKHE XUMHUYECKHE CBONCTBA MPOCTHIX H
CJIO’KHBIX BEIIECTB, MOATBEP)KJasi OMHCAHUE MPUMEPAMU MOJEKYJSIPHBIX U MOHHBIX ypaBHEHMH
COOTBETCTBYIOINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTUUYECKON AUCCOLMAIMHN KUCIIOT, 1IEI0Yed U coJiel, TIOJIHbIE U
COKpaIlléHHbIE YpaBHEHHs peaklUi HOHHOTO OOMEHa, YpaBHEHHUS pEaKIMid, MOATBEPKIAIOIIUX
CYILIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEACTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH NMPOTEKAHUS
XAMHAYECKHUX TPEBPALICHAN B Pa3IHUHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSAPHYI0 U MOJSIPHYIO MacChl BEILIECTB, MacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa MO0 (GopMyse COECIUHEHHs, MAacCOBYIO JOJIO BEIlIeCTBa B PaCTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW PEaKIINH;

co0MroaTh MpaBUiia MOJB30BAHUSA XUMUYECKOW MOCynoil M j1abopaTopHbIM 000pyAOBaHUEM, a
TaK)ke MpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU 1O BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TMOJIYYEHUIO M COOMpaHHMIO Tra3000pa3HBIX BEIECTB
(aMMHaKa U yTiaeKucioro rasa);

MPOBOAUTHh  pEeaklMH, TMOATBEP)KIAIONINEe KAueCTBEHHBIM COCTaB  PA3IMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJOPHI-, OPOMHJI-, MOIUA-, KapOoHaT-, ¢ocdaT-, CHUIUKAT-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI AMMOHHUS U MOHBI H3yYSHHBIX METAJUIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX paCTBOPaxX HEOPraHUYECKUX BELIECTB;

MPUMEHSATh OCHOBHBIE ONEpallMU MBICIUTENHON NEATEIbHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHHE,
000011eHNe, CHCTEMAaTU3alliI0, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX CBSI3€H — I HU3Y4YEHHS
CBOWCTB BEUIECTB M XWUMHYECKUX pEAKLUUH, EeCTeCTBEHHO-HAyYHBIE METOJbl TIO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ko €CTBO Yaco
Ne HaumeHoBaHue pa3iesioB U TeM e e IIZO po e IpakTuueckue JaekTpoHHbIE (HU(POBHIE)
/ HTPOJIbLHEI THYECKH 6

n/n NpoOrpamMmbl Bcero paGoThi paGoThI o0pa3oBaTe/ibHbIE PeCYpPChI

Pazpea 1. [lepBoHayaibHble XUMHYECKHE OHATHS
1.1 iﬁfé&;;éﬁia; r([) 6§§§;zecxoﬁ 5 2 bubmorexa [IOK

’ P https://m.edsoo.ru/7f41837¢

JESITEIILHOCTH YEJI0BEKa
bu6mmoreka [IOK

1.2 BeniecTBa 1 XuMu4yeCcKue peakiuu 15 1 https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3jen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
71 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexa [HJOK

’ OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o kucnorax u 3 1 bu6mmoreka [JOK

' COJISIX https://m.edsoo.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBaHUIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIacChl 1 1 1 bubnuotexa [JOK

' HEOPraHMYECKHUX COECIUHEHHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CtpoeHue arToMoB. XUMHYeCKAast
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIUN

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

bu6mmorekxa [IOK

3.1 XUMUYECKUX dieMeHToB J]. U. 7 https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHne aToma
XuMHYECKas CBS3b.

3.2 OKucCIUTENbHO- 8 2 bubamorexa [IOK

BOCCTAaHOBUTCIIBHBIC PCAKIINHN

https://m.edsoo.ru/7f41837¢




bu6mmoreka [IOK

Hroro mo pasexy 15 https://m.edsoo.ru/7f41837¢
PesepBHOe Bpemst 3 bubmoreia LOK
p p https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 5 5
[TPOT'PAMME
9 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Y HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m IporpaMMbL Beero Kognpo.m)m,le HpﬁaKaneCKne 06pa3oBATETBHbIC
padoThI padoThI pecypes
Paznea 1. BemecTBo M XuMH4yeckme peakuun
11 [ToBTOpenue u yrirydiaeHne 3HaHUN 5 1 bubnnorexa [JOK
) OCHOBHBIX Pa3IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUAIIHS. 3 1 1 bu6mmoreka [IOK
' XUMHUYECKHE peaklii B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTaJIbl 1 HX COeIMHEHUS
21 OO1m1ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
) anemeHToB VIIA-rpymmsl. ["ajorenst https://m.edsoo.ru/7f41a636
o | e e ; BiGorea 10
' PYTIBL: 2-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6mrast XxapaKTepUCTUKA XUMHUECKHIX
bubmuorexa [JOK
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f412636
COCIMHEHUS
o | ot 8 1 , Bowoenok
' DJICMEHTO “TPYTIBL. FTACPOA https://m.edsoo.ru/7f412636
KPEMHUH U UX COECIMHEHUS
Hroro no pazneny 25




Pazgen 3. MeTa/uIbI M HX COeTUHEHU S

3.1 OO1ne cBoiicTBa METAIOB 4 Eggg?/ﬁeefiiorﬁﬁ 412636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 1 2 Eggg?/ﬁeefiiorﬁﬁ 412636
Uroro no pazneny 20
Paznen 4. Xumus 4 OKpyskamomas cpeaa
4.1 BemecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 Bubmiorexa IJOK
’ https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa IIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7
IMOYPOYHOE NJIAHUPOBAHME
8 KJIACC
N KoJsnyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
u/n Tema ypoka Beero Kontpoabsubie IIpakTuyeckue wysenus obpasoBaTejbHbIe
padoTbI padoThI pecypchl
1 [Ipenmer xumuu. Pone XuMuu B KU3HU 1 bu6nunorexa LIOK
yenoBeka. Teia u BellecTna https://m.edsoo.ru/ff0d210c
but6mmorekxa [IOK
2 ITouarue o MeTomax MO3HAHUS B XUMUHN 1 https://m.edsoo.rw/f0d227e
[Ipaktuyeckas padora Ne 1 «I[IpaBuna paboTsl
. bubnuotexa [JOK
3 B 1a0OpaTOpuu U MPUEMBI OOpAIICHUSI C 1 )
HaBOpATOPHEIM 06OpYIOBAHHEN https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa U cMecu. CrocoObl 1 bubnunorexa LIOK
paszeneHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue Bu6muorexa LOK
5 cMecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM 1 )
comu)» https://m.edsoo.ru/ff0d28c8




but6mmoreka [IOK

6 ATOMBI 1 MOCKY b1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) Bu6mumoteka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 crnoXKHbBIE BELIECTBA bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
KOH TIOCTOSIHCTB TaBa B TB.
10 ?{21\214%2?(;1 (b(C)pMayJCICE)I.C Iga;eHeTIEzsz aTOMOB bubsmorexa [IOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX JJIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XUMHYECKOT0 JIEMEHTA B bubnnoreka [JOK
COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moss. MossipHas Bbu6moteka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 duznyeckne 1 XUMUYECKUE SBICHUS. bubmmoteka IIOK
XUMHYECKasi peaKIusl https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKaHUS bubmuoreka [IOK
XUMHUYECKHX PEaKINii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubmuoreka [IOK
XVMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenust konuyecTBa, Macchl BELIECTBA 110 bubnmnorexa [JOK
YpaBHEHUSM XUMHUUYECKHX PEAKIIUNA https://m.edsoo.ru/ff0d5708
5 | Kot oo B 10K
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
o | MB ooy e 10K
: . https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KontponsHas padora Nel mo reme «BermiectBa bubmuotexa [JOK
U XUMUYECKUE PEAKIIHI» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cMech razoB. CocTtaB Bo3ayxa. but6mmoreka [IOK

KI/ICJIOpO,Z[ — JJICMCHT U ITPOCTOC BCIICCTBO.

https://m.edsoo.ru/ff0d448e




O3o0H

dusnyeckue 1 XUMHYECKHE CBOMCTBA

bubnunorexa LIOK

22 KHCJIOPO/Jia (peaKIuu OKUCIICHUS, TOPCHHE). hitbs://m.edsoo.ru/ff0d4614
[Nousatre 00 okcumax e *

Crioco0bI mosrydeHus KHCIopoa B

23 71a00paTOPUN U TPOMBIIIICHHOCTH. 536:3/?565(;525/ f0d497a
[Ipumenenue kuciopoaa DS/ -

TennoBoii 3¢ heKkT XUMUIECKOH peakiuH, Bubsmorexa LIOK

24 MOHITHE O TEPMOXUMHUYECKOM YpaBHEHUH, ]
5K30- 1 SHIOTCPMHUCCKHX PCAKIIAX https://m.edsoo.ru/ff0d4790
TormBo (HedTh, yroiib 1 METaH).

25 3arpsizHeHue BO3/ayXa, CIOCOObI €ro 536;7/(;:6;1(];}25/ ff0ddcda
HpenOTBpalleHus DS/ -
[IpakTrueckas padora Ne 3 o Treme Bubmorexa LIOK

26 «[Tomyuyenue u coOupanue KHCIOpOaa, )

H3yUCHHUE Cro CBORCTEY https://m.edsoo.ru/ff0d4ae2

27 Bopopoa — sneMeHT u mpocToe BEMIECTBO. bubmuorexa [IOK
HaxoxeHue B npupojie https://m.edsoo.ru/ff0d4dd0

8 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA bubmuorexa [IOK
Bogopoaa. [IpumMenenne Boiopoaa https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK

29 IToHsTHE O KHCITOTAX U COJISIX https://m.edsoo.ru/f0d50d2

30 Crioco0bI MoTy4YeHust BOAOPO/Ia B bubmuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme Bubmorexa [IOK

31 «ITomy4enue u coOupanue BoI0po/ia, https://m.edsoo.ru/f0d4f42
U3Y4YEHUE €r0 CBOMCTBY» — -

32 Momnsipabiii 006EM ra3oB. 3akoH ABOTapo ﬁggf;l/?ge;fsiorls/ f0d542¢
Boruncnenust o0bEma, KoJIMuecTBa BellecTBa Bubmorexa IOK

33 ra3a 1o €ro M3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d5540
BEIIECTBA WU 00BEMY DS/ -
Brruncnenus 00EMOB ra3oB 10 ypaBHEHHUIO

34 pEeaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK

OTHOIIEHUI Ta30B

https://m.edsoo.ru/ff0d5708




but6mmoreka [IOK

35 dusznueckue U XUMUUECKHE CBOMCTBA BOJIBI https:/m.edsoo.ru/f0d587a
. bubnuorexa [{OK
36 CocraB ocHoBanuii. [Tonsitne 06 MHIUKATOpPaAx https://m.edsoo.ru/f0d59e2
Bona kak pactBoputenb. HackliieHHbIE 1
37 Hel){lacmmepHHLIe II:aCTBOpBI. Ma](-:L:DOBaﬂ Jlost bubmorexa [IOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[Ipaktrdaeckas pabora Ne 5 o Teme
38 «IP[pI/IFOTOBJ'ICHEe pacTBOPOB C ONpPECTEHHON bubmotexa [IOK
N . . https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA»
39 KonTtponpHast padora Ne2 o reme Bbu6motreka [JOK
«Kucnopoxa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
ITomydyenue 1 XMMHUUECKHE CBOMCTB
41 KlféjI};)TG;{BI:(: OCHOBHL:)((: u Zl\:(b(())TngiIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u xuMuyeckue cBOWCTBa bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxarus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yenue 1 XUMHYECKHE CBOMCTBA KUCIIOT bubmmorexa HOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CocoOb bubnmnorexa [JOK
MOJTy4€HHUsl, XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Perenue
47 HKCIIEPUMEHTATBHBIX 33/1a4 10 TEME bubnunorexa LIOK
«OCHOBHBIE KJTaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHUI»
48 ['eneTnyeckas cBsI3b MEXAY KJaccaMu bu6mmoreka [IOK
HEOPraHMYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cucTeMaTH3aIus 3HaHUH bubmaorexa LIOK

https://m.edsoo.ru/00ad9cb2




Kontponbras padota Ne3 no teme "OcHOBHBIE

but6mmoreka [IOK

50 o
KJIACChl HEOPTAHUYECKUX COSTMHECHUN" https://m.edsoo.ru/00ad9¢la
51 gjﬁiﬁiciﬁ?iiﬁi?ﬁ?g;Hl@lﬁﬁiﬁﬁg 0 Ipyamax bubmiorexa LIOK
’ py https://m.edsoo.ru/00ad9fta
CXOJIHBIX DJIEMEHTOB
Ile e 7| Ile e
) cncrewa ek sneweron M. BuGamorexa LIOK
T https://m.edsoo.ru/00adas52¢
Meunpeneena
53 Ilepuonapl, rpynmnel, 1o TIIIEI bubmiorexa LIOK
PHOJEL TPY » IOAIPY https://m.edsoo.ru/00adas52c¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
H3zoTonsl https://m.edsoo.ru/00ada342
s | mocmmesnepoumos oomone soucn B LOK
PHOZ T https://m.edsoo.ru/00adabbc
MenneneeBa
XapakTeprucTUKa XUMHYECKOTO 3JIS:MeHTa o Bubnmorexa [IOK
56 ero nosioxeHuro B Ilepuognyeckoit cucreme
https://m.edsoo.ru/00adaf824
J1. 1. MenneneeBa
I1
| e epomors ko o B LOK
P y .. P . AR https://m.edsoo.ru/00ada96¢e
MeHneneeB — y4€HBIN, TIEIArorT ¥ TPKIaHIH
Pese i1 ypok. O000IeHne
58 CHCTE;I;IT)IHP;Z pI/I:I< 3HaHPII>I'IH / II;Ige I/i)cc1/1171c1<a51 Bubmaorexa IIOK
1 p https://m.edsoo.ru/00adb33¢
poBepoyHas paborta
KoutponsHas padora Ned o teme «Ctpoenne
59 aToI;Fallj )E;I;I:qgcxa; CB}ISBI; / ;éve[: SCCTPII;IC;P;I[ bubmmorexa LIOK
) P https://m.edsoo.ru/00adb486
poBepoyHas paborta
60 DJIEKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 Mouuasg xumMudeckas cBsI3b Bubmorexa IIOK
https://m.edsoo.ru/00adac34
62 KoBanieHTHAs mojiapHasg XuMHU4ecKkas CBSI3b Brbmmorexa [IOK
p https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
63 KoBanenTHas HenmonsipHas XUMHYECKasl CBA3b

https://m.edsoo.ru/00adaab8




but6mmoreka [IOK

64 Crenens owuesenis ! https://m.edsoo.ru/00adae28
65 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
66 OKUCIHUTENN U BOCCTAHOBUTEIN 1 bubmmorexa HOK
https://m.edsoo.ru/00adb076
67 Sljzigfflla{l?;:iz}lﬁ;;{ .3251?1?1;111 Egﬁzﬁe «Ctpoenue 1 bubmiorexa LIOK
arona. XUMIIECKas CBA3Ly https://m.edsoo.ru/00ad9cb2
68 PesepBubiit ypok. O6o0mieHue u 1 bubanoreka [JOK
CUCTEMAaTH3AIIVsI 3HAHHHA https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
9 KJIACC
No KoJunyecTBO 4acoB Jlara JJleKTPOHHBbIE LU (PPOBHIE
w/n Tema ypoka Beero Kontpoabubie IIpakTuueckue W3ydeHus o0pa3oBaTe/bHbIC
padoThI padoThI pecypcel
| cheren xumtaccxx sevetron 1L 1. | ubmiorera LIOK
https://m.edsoo.ru/00adb59e
Menpeneena
, | Mo onm | Bunionsa LOK
HepHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMH4uecKkoil CBSA3U U THIIEI 1 bu6mmorexa [IOK
KPUCTANTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o teme
5 «IToBTOpeHue n yrioyoieHne 3HaHUI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca»
6 Knaccudukanus XuMu4eckux peakuui no | bubnuorexa [IOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsITHE O CKOPOCTH XMMUYECKON pPEAKIIHH. 1 bubmuorexa [JOK

IToHsATHE O TOMOTCHHBIX U IrCTCPOrCHHBIX

https://m.edsoo.ru/00adbe9a




peaKIMsIX

[TonsiTHE 0 XUMUYECKOM PAaBHOBECHH.
@DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh

bubmuorexa [JOK

8 XUMUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOT'O PABHOBECHUS
9 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/00adcade
10 Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. bubmumoreka [IOK
CwibHBIC U CITa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakIuil bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHHIA
12 B CBeTeerfpe;c(;a(;ngHH; 06C B bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUUECKON JUCCOLMAIIIHI
XHUMHUYECKHE CBOICTB I B CBET
13 Hpe,I[CT;:JIeIiI;ﬁ (())6CSJ'I:KCT(I))J:)?'II/ITI/IC‘I:CI§:OI71 bubmiorexa LIOK
https://m.edsoo.ru/00add8b2
JIUCCOITUAITIN
14 ITonsaTHE O THApONM3E CONEN bubmorexa LHOK
https://m.edsoo.ru/00add9d4
. bubnuotexa [JOK
15 O00011eHne U CUCTEMAaTU3aLNS 3HAHUI https://m.edsoo.ru/00addd12
16 [Tpaktnyeckas padora Ne 1. «Pemenne bubnuoreka [IOK
HKCIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Kontponbnas Ta Ne2 o TeM
17 «SOJIeE;)goijlfqai?c;{J;Hccg)uﬂeaueuﬂ bubmorexa [IOK
’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
13 OO0m1as XxapakTepucTHKa rajJoreHoOB. bubnuorexa [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
XJ0poB . ConstHas kuciaora
19 xm\(/iﬁgeglilljs 2§0§§TB3 nonyflefme’ bubmorexa LHOK
’ ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
IIpakTryeckas padora Ne 2 o teme
20 «IP[OJIy‘{eHI/Ie COIJ)IHHOﬁ KHUCJIOTBI, U3y4EHUE bubmorexa LHOK
. ’ https://m.edsoo.ru/00ade348
e€ CBOICTBY
21 Brrunciienus o ypaBHEHHSIM XUMHYECKUX bubnuoreka [JOK




peaKIui, €CiIu OJUH U3 PEarcHTOB JIaH B
U30BITKE

https://m.edsoo.ru/00ade488

OO0mmas xapakTepucTuka 3J1eMeHToB VIA-

bubmuorexa [JOK

22
TPYIIITBI https://m.edsoo.ru/00ade64a
ATOTpOnHBIC MOIU(DUKAIIMH CEPHI.

23 Haxoxcp €HHUE Ce I)II[ I/I(peé ch)Ie I/IHeI:mﬁ B bubimorexa [IOK

A P 2 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl

24 CepoBoaopoji, cTpoeHHE, PU3HUECKUE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIIOTa

25 qmsnfl[ecxng u xmfnqecxne CBOI:/'ICTBa bubmorexa [IOK

’ https://m.edsoo.ru/00adea28
IPUMEHEHHE
XYMUYECKUE PeaKIIy, JIexKalllie B OCHOBE

2% MPOMBIIIICHHOTO CII0C00a MOTyYeHHS bubnnorexa [HOK
CEPHOM KUCIOTHI. XMMUYECKOE 3arpsiI3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKAIOIIEH Cpeibl COEAUHEHUSIMH CEPbI

27 Brrarcnenne MaccoBoit 1071 BRIXOA bu6mmoreka [IOK
IPOAYKTA peaKuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3JIeMeHTOB V A-

28 r I;IHLI Ag.OT pacn OCTPAaHEHHUE B IIPUPOJIE bubmorexa [TOK

Py ) » pactipocTp . PHPOAE, https://m.edsoo.ru/00adeea6
bu3HYECKrEe M XUMUIECCKHIE CBOHCTBA
AMMHUak, ero Gpu3nUecKue 1 XUMHYECKUE bubnnoreka [JOK
29 .
CBOMCTBA, MOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuueckast pabota Ne 3 mo Teme
30 <<1P[0J'I YeHHUe alxleHaKa HU3Yy4YEHUE €T0 bubmorexa [IOK
el etk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, € pusnueckue u bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHe HUTPATOB M COJICH aMMOHHS
B Ka4eCTBE MUHEPAIbHBIX y100pEHUH. bubmuoreka [IOK

32 N
XUMHYECKOE 3arpsi3HeHNE OKpY KaroIen https://m.edsoo.ru/00adf518
CpeIbl COeTMHEHUSMHU a30Ta
®ocpop. Oke ocdopa (V ocopHa.

bop na ocopa (V) u pocdopHas bu6mmoreka [IOK
33 KHUCJIOTa, PU3MUECKUE K XUMUUYECKHE

CBOICTBA, ITOJyYECHHUE

https://m.edsoo.ru/00adf68a




Hcnonp3oBanue pocharoB B kauecTBe

34 MHUHEpaJIbHBIX yJI00PCHHH. 3arps3HeHne bubamorexa [IOK
PAIBHBIX YAO0OP L https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, bubmuorexa [JOK
¢u3nUecKrue 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Okcuapl yraepoja, ux pu3ndeckue u
XHMUYCCKHE CBOMCTBA. DKOJOTHYCCKHUE bubmuorexa [JOK
36
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KuciorTa u e€ coiu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme
" p p N bubmuorexa [JOK
38 [Tonydenue yriekuciioro rasa.
" https://m.edsoo.ru/00ac027¢
KadecTBeHHas peakiys Ha KapOOHAT-HOH
39 [TepBoHavabHBIC TOHATHS 00 OPTaHUYECKUX bubmuoreka [JOK
BEIIECTBAX KaK O COCTUHEHUSAX yTIIepoia https://m.edsoo.ru/00ae054¢
40 Kpemuuii u ero coeiHeHust bubmorexa [TOK
P a https://m.edsoo.ru/00ae080a
[Ipaktrueckas padorta Ne 5. Permenue
41 3I<pcne I/IMeHTaJ'II;:HBIX 3aJ1a4 Mo TemMe bubmorexa LHOK
put g https://m.edsoo.ru/00ae0bf2
«BaxHelme HeMeTauTbl U UX COSTMHCHUSDY
42 KonTponsHas padora Ne3 no teme bubnnoreka [JOK
«BaxxHel1me HeMeTauibl U UX COSTUHEHUS» https://m.edsoo.ru/00ae0el8
OO01mas xapakTepucTUKa XUMUYECKIX
43 3JIEMEHTOB — METaJUIOB. MeTainueckas bubnuotexa [JOK
CBSI3b U METAJTNYECKasi KPUCTAIITHYECKas https://m.edsoo.ru/00ael103e
pemérka. PU3NYECKUEe CBOWCTBA METAIIIIOB
X €CKHE CBOMCTBA METAJLJIOB.
44 3;12/2‘1 OXI;:IMI/IIfCCI/IIG;I;IB :[ zlain }I]iKeHI/Iﬁ bubmorexa [IOK
p P p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mue cnocoObI MOTYYEHUS METAJIIOB.
CnnaBel. Beruncnenus no ypaBHEHUAM bub6nuorexa [IOK
45 .
XUMUYECKHUX PEaKIIUN, ECITH OJIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COACPKUT MPUMECH
46 TTonsATHE O KOPPO3UU METAIIIIOB bubmuoreka [JOK




https://m.edsoo.ru/00ael1278

47 [llenouHbIe METAJIIbI bubmorexa LIOK
https://m.edsoo.ru/00ac14b2
48 OKCHUJIBI M TUAPOKCUIBI HATPUS U KAJIUS bu6morexa LJOK
https://m.edsoo.ru/00ac14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubmumoreka [IOK
MarHHi https://m.edsoo.ru/00ael5e8
50 Baxueiinime coefMHEHNS KaJbIUA bu6morexa LOK
https://m.edsoo.ru/00acl5e8
51 O06o001IeHre U CUCTEMAaTU3all|sl 3HAHHUIA
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs Eggi?/ﬁ.e;asi(ﬁf/o 0ac18%6
53 [TpakTiueckast pabota Ne 6 o Teme bubnnoreka [HOK
"XXEcTKOCTh BOABI M METOABI €€ ycTpaHeHHs " https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 ATOMHHHIE https://m.edsc%i.ru/Oanlc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnorexa [JOK
THJIpOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keneso https://m.edsﬁ).ru/Oan1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) n bubnuoteka [JOK
xenesa (1) https://m.edsoo.ru/00ae35¢6
58 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
y | Do s 6 T P B 10K
«Baxknenme MeTalIbl M UX COCTUHCHUS https:/m.edso0.ru/00ac3de8
Brraucnenus o ypaBHEHUSM XHMHUYECKUAX
60 | msSbmke wm coteput npuviccr. Bu6miotera LIOK
Brruncnennsa MaccoBoil J0JIM BEIXOJA https://m.edsoo.ru/00ae17.50
MIPOJYKTA pEaKIuu
61 O0001eHre U cUCcTEMaTU3ALNS 3HAHUI
62 Kontponbnas padota Ne4 o teme

«BaxkHelIe MeTauIbl U UX COeIUHEHUS))




63 BemiecTBa u maTepuaibl B TOBCETHEBHOM 1 bu6mmoreka [IOK

YKU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOUIEH 1 bubmmoreka [JOK

cpenbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥Muu B pEIEHUH SKOJIOTHYECKHUX 1 bubmumoreka [IOK

po0emM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHNE 1 1 bubmuorexa [JOK

CUCTEMAaTH3AIIVSI 3HAHHHA https://m.edsoo.ru/00ae0d0a
67 Peseprublii ypok. O600mmeHne u 1 bubnnorexa [HOK

cucreMaru3anus 3HaHuil https://m.edsoo.ru/00adb33c¢
68 PesepBublit ypok. O6o0mIieHue u 1 bubnnoreka [JOK

CUCTEMAaTH3AIIVsI 3HAHHUHA https://m.edsoo.ru/00ad9cb2
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIbHON ITPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa‘-IaJIBHbIe XUMHNYCCKHUEC ITIOHATHUA»

1.1

PaCKpbIBATh CMBICII OCHOBHBIX XHMHUUYCCKHUX MTOHSTHH: aToM, MOJICKYJIa,
XUMHUYECKMH 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JIOJIST XAMHYECKOTO DJIEMEHTa B COCIMHEHWHU, MOJSPHBIA O0BEM, XUMHUYECKas
peakiusl, Kiaccu(UKalus peakii: peakuu COeIMHEHNs, PEAKIIUU Pa3JI0KEHUs,
peakuuy 3aMelleHus, peakluuu OOMeHa, 3K30- U DHJOTEPMUYECKHE PEAKIUH,
TEIUIOBOUH 3 QEKT peakiuH, pacTBOpP, MaccoBas J0Js BellecTBa (IPOLIEHTHAs
KOHIIEHTpAllKs) B pacTBOpPE

1.2

1.3

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMMHWYCCKHX NOHSATHUA H IMPUMCHATDH
OTH IIOHATHS IIPU OIIMCAHHUU BCHICCTB U UX npeBpameHHﬁ

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHUS (OPMYJ BEIIECTB U
YPAaBHEHUU XUMHYECKHUX PEAKIUI

1.4

PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHsI MAacChl BEUIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YU€HHs1, 3aKOHa ABOrajjpo

1.5

ONpeaAcIATbL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

1.6

1.7
1.8
1.9

1.10

2.1

KI1acCU(UIIUPOBATh XMMUYECKHE PEaKIuy (10 YUCITYy U COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, 110 TEIIOBOMY 3 (DeKTy)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIDHYIO U MOJIIDHYRKO MACChI BEIICCTB
BBIUUCIIATE MACCOBYHO JOJIO XUMHUYCCKOT'O 3JIECMCHTA 110 (I)OpMy.]'Ie COCOMHCHUA,
BBIUHUCIIATE MACCOBYHO JOJIIO BCHIECCTBA B PACTBOPC

MIPUMEHATh €CTECTBEHHOHAYYHBIE METO/IbI MIO3HAHUS — HAOJI0IeHUEe, U3MEpPEHHUE,
MOJIETTUPOBaHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)

IIo Teme: «BaxHnelime MMPEACTAaBUTCIIN HCOPTAHUYCCKHUX BCIICCTB»

PaCKpbIBATH CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSTHI: OKCHJ, KHCJIOTa,
OCHOBAHHUE, COJIb

2.2
23

24

OTIpeAeNATh IPUHAJUIEKHOCTh BEUIECTB K OINpeIeIEHHOMY KJ1acCy COSAMHEHUMN 10
bopmynam

KJIacCCU(UIIMPOBATH HEOPTAHUYECKUE BEIIESCTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA  BEIICCTB

pPa3IMYHBIX KJIACCOB, IIOATBEPXKAAas OINKMCAHME MPUMEPAMHU MOJEKYJISAPHBIX
YpPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUN

2.5

MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT HMX KadeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKHUX IPEBPALICHUN B PA3JIUYHBIX
YCIOBHSIX

2.6

clieIoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW MOCyAod M J1ab0paTOpHBIM
o0opyIoBaHNEM, a TAKXKE MPaBUJIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKLUHSMHU TIO BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB 110




MOJYYEHUI0O M COOMpPaHUIO Ta3000pa3HBIX BeUIecTB (BOAOpPOJA M KHCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOW MACCOBOM M0JEH PacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATL W IMPOBOAHUTL XHUMHUYCCKUC OKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C IOMOILNBIO HHAUKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U APYTHE)

2.7

IIPOBOJUTH PaCYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuU

3.1

[To teme: «Ilepumonnueckuii 3akoH u Ilepromuueckas cucTeMa XUMHUUYECKHUX
snementoB JI. WM. Menneneea. CrTpoeHue aToMoOB. XUMHYECKas CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHI))

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUH: PO aTOMa, 3JIEKTPOHHBbIIHI
CIIOI aToMa, aTOMHasi OpOHTalb, PaUyC aToMa, XMMHUYECKast CBA3b, MOJSIPHAS U
HENoJIsIpHasi KOBAJIEHTHAs CBSI3b, AJIEKTPOOTPULIATENILHOCTh, HOHHAS CBS3b, UOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(l)I/IIlI/IpOBaTI) XUMHNYECKHNEC 3JICMCHTbBI

3.3

OINMCHIBATh M XapaKkTepHu3oBaTh TaOnuuHylo ¢opmy Ilepmommueckoil cucrembl
XMMHYECKHX 3JIEMEHTOB: Pa3/IM4yaTh NOHATHUS «IJIaBHAs NoArpymnna (Arpynmna)» u
«mmobounas moarpynna (brpymma)», «Mansie» U «00JIbIINe) MEePUOIbI

3.4

packpeiBaTh  cmbicin  Ilepuogmueckoro  3akona .M.  Menneneena:
JEMOHCTPUPOBaTh  MOHMMAHHWE  IEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX IIOJIOKCHHUS B HCpI/IOIlI/I‘-IGCKOf/'I CHUCTEMCE

3.5

COOTHOCUTh OOO3Ha4YeHUs, KOTOphle HMEITCH B Tabmmie «llepuomnyeckas
cucteMa xuMmuyeckux oanemeHToB JI.MI. MenzaeneeBa» ¢ YMCIIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHMX AJIEMEHTOB (COCTaB W 3apsil
siipa, O0IIIee YHUCIIO SJIEKTPOHOB U PACTIPECIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

OIpeaACIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX

3.7

OIPCACIIATL BU XHUMHYECKOU CBSI3U (KOBaﬂeHTHaH u I/IOHHafl) B HCOPTaHNUYCCKUX
COCOANMHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

[To Teme: «BemecTBo M XUMUYECKasi PEAKIIUS

1.1

1.2

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: PACTBOpP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIIUTUYECKAs AMCCOLMAINS, peaKlMd MOHHOro oOMeHa,
KaTaJln3aTrop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpAaTUMbIE PEaKIHH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE  PEAKLUHM, OKHCINTEIb, BOCCTAaHOBUTEIND,
OKHCJICHHE M BOCCTAHOBJICHME, aJUIOTPOIHs, aM(pOTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJIeHTHasl, MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKas peuérka, CIUIaBbl,
CKOPOCTh XUMHUUYECKOU PEAKLIUU

HIUTIOCTPUPOBATE B3aMMOCBA3bL OCHOBHBIX XHMMHUYCCKHUX MHOHATHUUA H IMPUMCHSATDH
OTHU MMOHATHA ITPHU OIMMUCAHWH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

1.4

COCTaBJISITh YPaBHEHHUS 3JEKTPOIUTHUECKON IUCCOLMAIMN KUCIOT, LIENOoYed U
COJIeH, MOJIHbIE U COKpAIIEHHbIE YPaBHEHHs peakifii HOHHOro oOMeHa

PaCKpbIBATb CYIIHOCTb OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MTOCPENICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHca dTHX peakIuit

1.5

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peakuu

Ilo Temam: «HemeTauisl M UX coeAMHEHUS» U «MeTajuibl ¥ UX COEIUHEHUS




2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U crenn(UIecKkue XMMUYECKHE CBOMCTBA
IPOCTBIX U CIIOXKHBIX  BEIIECTB, IOATBEPXKIasd OINHMCAHWE IPUMEPAMH
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKLIMM

2.2

23

24

2.5

3.1

COCTaBJIATH YpaBHCHHUA peaKHHﬁ, MMOATBCPKAAOIIUX CyHIeCTBOBaHUC
TCHETHYECKOM CBA3U MCXKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT HX CTpPOCHUA,
BO3MOXXHOCTH IIPOTECKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX

CIIeZIOBaTh MpPaBHUJaM TIOJb30BAHUS XUMHUYECKOW IOCYJOW H JIaOOPaTOPHBIM
o0opyIoBaHMEM, a TAKXKE MTPaBUIIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIMSIMU 110 BBIIOJHEHHUIO JIA0OPATOPHBIX XWMHUYECKHUX OIBITOB IO
MOJYYCHHIO M COOMPAHMIO Tra3000pa3HBIX BEUICCTB (aMMHaKka U YIJICKUCIOrO
rasa)

MPOBOJUTh PEaKIMH, IOATBEPKIAIONIME KAYECTBEHHBIN COCTaB pa3IMYHbIX
BEILIECTB: PACIIO3HABATh ONBITHBIM IYTEM XJIOPHUA-, OpOMUMA, HOIUI, KapOOHAT,
docdar, cunukar, cynbdar, TUIPOKCUINOHBI, KATHOHBI AMMOHHS, HOHBI
HW3YyYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIISCTB

[To Teme: «XuMHsI U OKpYXKAIOIIasi Cpeaar»

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHUUYCCKUX MTOHSTUM: HHK BCIICCTBA, KOPPO3UA
MCTaJlJIOB

3.2

MPUMEHITh OCHOBHBIC OIEPAllMd MBICIUTEIbHOW MAEATEIbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CHCTEMAaTH3allhi0, BBISBICHUEC MPUIUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIsl U3yUEHUSI CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIUi;
€CTECTBEHHOHAYYHbIC  METOJIbI  IO3HaHUS — HaOJIOJeHUEe, H3MEpPEHHUeE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN)

ITPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon
1

1.1

IIpoBepsieMblii JJIEMEHT COACPKAHUSA
[IepBoHauaJIbHBIE XUMUYECKUE TTOHATUS

Hpe,[[MeT XUMHHU. Pollb XMMHH B JKM3HH YelIOBeKa. XHUMHS B CHCTEME HayK. Tena u
BCIIICCTBA. du3nyecKkne CBOMCTBA BEIIIECTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

1.3

1.4

1.5

IlousstTne o MeTomax mno3HaHusg B xuMuH. YucTele BemectBa W cMecH. CrocoObl
pas3aenenus cMecen

ATOMEI U MOJICKYIJIBI. Xnmuueckne dineMeHTBE. CHMBOJIBI XHUMHYECKHUX DIIEMEHTOB.
[IpocTble U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHas aroMHas Macca. OTHOCUTeNbHas
MOJIEKYJIsIpHast Macca. MaccoBast 10JIsl XMUMHUYECKOTO 3JIEMEHTA B COEAMHEHU N

KonunuectBo BemectBa. Monbs. MomsipHast macca. B3auMocBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHHMI] BelecTBa. PacuéTrl mo ¢popMynamM XUMHYECKUX COSTMHEHUN

1.6

Ou3nYeCcKue W XHMHUYECKHE SBJICHUA. XUMHYECKas peakuuss U €€ NPU3HAKH. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XHMHUYECKHE ypaBHeHUs. Knaccudukanus XUMHUYECKUX
peakmuii (CoeuHEHNs, Pa3I0KEeHUsI, 3aMEIICHHs, O0MEeHa)

1.7

XHUMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TMOCYI0H, C MpaBUjaMu pabOThI B
nabopatopuu u npuémMamu oOpalieHus: ¢ JabopaTOpHBIM 000pYyIOBaHHEM, U3yUEHHE H
onucaHue (HU3UYECKUX CBOMCTB O0Opa3IOB HEOPTaHWYECKUX BEIIECTB, HAOJIO/ICHUE




2.1

¢u3nyeckux (IIaBJICHUE BOCKA, TasHUE JIbJa, pacTHpaHHE caxapa B CTYIKE, KHUIICHUE U
KOH/IEHCAllUs BOABI) U XMMHUYECKHX (TOpEHHE CBEYM, NMPOKAIMBAHNE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCIOTOH) SBJICHUH, HAONIOIEHHE M ONUCAHHWE IPHU3HAKOB
IPOTEKaHUs XUMHUYECKUX peakuuil (pasjoxkeHue caxapa, B3aHMMOAEHUCTBUE CEpHOU
KHCJIOTBl C XJOpHIoM Oapusi, pasioxenue ruapokcuna wmenu(ll) mpm HarpeBanum,
B3aUMOJIEHCTBUE JKese3a ¢ pacTBopoM conu Meau(ll), mzyueHue crnocoOoB paziencHus
cMeceil (C  TOMOINBIO MarHUTa, (UIBTPOBAHWE, BBINAPUBAHUE,  AUCTUILUISALIMS,
xpomarorpagusi), MpOBEAECHUE OYMCTKU IIOBAPEHHOM COJM, HAOIIOAECHUE M ONUCAHHE
pE3yIbTATOB MPOBEIECHHS OIbITA, WILTIOCTPUPYIOIIErO 3aKOH COXPAHEHUS MACCHI, CO3/1aHUE
MoJiesIel MOJIEKY (I1apOCTEP KHEBBIX )

Baxwueimme MpEaACTAaBUTCIIN HCOPraHMYCCKNX BCIICCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopox — 351eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue xucinopojga B mpupoje, (pu3nueckue M XMUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunsl. Ilpumenenne kucnopoga. CrnocoObl MONydeHHs] KHUCIOpOJa B
naboparopun W TPOMBIIUIEHHOCTH. KpyroBopor kucinopoga B mnpupoge. O30H —
AIUIOTPOIHAS MOTUPHUKAIHS KHCIOPOAA

2.2

TermoBoit sddekr XuMHUYecKON peakuuu, TEPMOXHMHUYECKHE YpaBHEHHS, JK30- H
SHAOTEPMHUUYECKHE peaklHU. TOmIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/1yXd, YCHUIICHHUE
apHUKOBOTO 3(dekra, pa3pyIieHrne 030HOBOTO CIOs

23
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2.5

2.6

2.7

2.8

Bonopon — anement u nmpocroe BeuiectBo. Haxoxnenue Bogopoaa B npupoie, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCO0Bb! Noy4eHHs. KucinoTsl u conu

MousipHblii 00bEM ra3oB. Pacy€Tsl 10 XUMHUYECKUM ypaBHEHUSM

Oduznueckue cBOMCTBa BOAbl. Boma kak pactBopurtenb. PactBopsl. HacellieHHBIE H
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTh BelIeCTB B BoJEe. MaccoBasi oJisl BEIIECTBA B
pactBope. XuMHUYeckue cBoiicTBa BoJbl. OcHOoBaHuA. Pojib pacTBOpoB B HpUpoOJEe U B
KU3HH 4esioBeka. KpyroBopoT BoJbI B MpUpojie. 3arpsi3HEHUE MPUPOIHBIX Boj. OxpaHa u
OYMCTKA MPUPOJIHBIX BOJ

Knaccudukanmss Heopranmdeckux coenunenuid. Oxcuapl. Knaccuduxamus OKCHIIOB:
coneoOpaszywomue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHbIE) H HecoIeoOpasyrolue.
Homenkiatypa okcupoB. dusznyeckue M XHMHYECKHE CBOWCTBA OKCHIOB. [lomydeHwme
OKCHJIOB

OcHoBanus. Knaccudukanus oCHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Howmenxkiarypa ocHoBanui. @U3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHUi. [lomyuenune
OCHOBaHUM

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucnor. dusndyeckne U XUMUYECKHE
cBoycTBa KUCIOT. Psan akruBHOCcTH MeTaiioB H.H. bekerosa. [Tonyuenue kucinor

2.9
2.10

2.11

Comu. Homenknarypa coseil. @u3ndecknue U XMMHYECKHE CBOMCTBa cojied. [lomyuenne
coJieit

I'eneTnueckas CBA3b MCXKY KJIaCCaMU HCOPTaHUYCCKUX COeIMHEHUI

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIpeJeiicHUEe COJCpPKaHHUS KHCIopoja B
BO3[lyXe, TOJTyuYeHUE, COOMpaHWe, paclo3HABaHWE U U3YYCHHE CBOMCTB KHCIOPOJA,
HaOJTI0JICHE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS H
MIpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE C 00pas3llaMu OKCUAOB U OMHUCAHHE UX
CBOMCTB, MOJy4YeHHE, cOoOHpaHue, pAaclo3HaBaHWE U M3yUYEHUE CBOICTB BOAOpOIA
(ropenue), B3aumopeiicTeue Bojopoaa ¢ okcuaom Meau(ll) (Bo3sMokHO HCTONB30BaHUE
BHJICOMAaTEpHAIOB), HaO0IeHHEe 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHNE
O0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, MPHUTOTOBICHUE
pacTBOPOB C ONpPEETEHHON MacCOBOM J0JIEH PaCTBOPEHHOIO BEIIECTBA, B3AMMOACHCTBUE
BOJABI C MeTaylaMd  (HaTpueM W KaublueMm) (BO3MOXXHO  HCIOJIb30BAHHE
BUJICOMATEPHAJIOB), OIMpEICIEHUE pPacTBOPOB KHUCIOT M IIENOYe ¢ TOMOIIbIO
WHJMKATOPOB, UCCIICIOBAHHE OOPA3I[0OB HEOPTaHMYECKUX BEUIECTB PA3THYHBIX KJIACCOB,




HaONlIOJICHNE W3MEHEHHUS OKPAaCKH WHAMKATOPOB B pAcTBOpax KHUCIOT W IIENOYeH,
n3yueHue B3aumojaeucTBus okcuaa meau(ll) ¢ pacTBOpoM cepHO# KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKUMd HEUTpaIM3aluy, IIOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOIO METajlla JIPYTHM W3 PacTBOpPA COJIM, PELIECHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1no teme «BaxkHeulme Ki1accbl HEOPraHMYECKUX COCIMHEHUI)

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMU4ECKUX 3i1eMeHToB [1.1.
Menpeneesa. CtpoeHue aToMoB. XUMHYECKas CBA3b. OKUCINUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu

3.1

3.2

[IepBbie MONBITKH KiIaccCU(DUKAIIMY XUMUYECKUX 3J1eMEeHTOB. [loHATHE O Tpynmax CXOAHBIX
3JE€MEHTOB (ILIEJIOYHbIE M MICIOYHO3EMEIbHBIE METAJLIbl, TaJIO€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIe OKCUIbI U THIPOKCH/IBI

[lepuonuueckuii 3akoH. Ilepumogmueckass cucrema Xumudeckux dieMentoB JI.U.
Menpeneea. Koporkorneproasas u jymmHHOTIEproaHast GopMbl [leproandeckoil CHCTeMbI
xumuueckux sneMeHToB .M. MenneneeBa. Ilepuoasl u rpynmbl. Ouznueckuid CMbICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA

3.3

3.4

Crpoenne artomoB. CocrtaB aromHbIx saep. M3ortombl. Onekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XuMHUUecKuX 3JeMeHToB llepuoauueckoi
cucremsl J[.11. MenneneeBa. XapakTepuCTHKa XUMAYECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHHUIO
B Ilepuoanueckoiut cucreme JI.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHUS PaJuyca aTOMOB XMMHUYECKUX IEMEHTOB, METAININYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO IpynnaM u nepuoaam. 3Hauenue llepuonnyeckoro 3akoHa
u Ileproanueckoil cUCTEMbl XUMHUYECKHUX 3JEMEHTOB Il Pa3BUTUS HAYKH M IMPAKTUKH.
J.. MenneneeB — yu4€HBIN U TPaXIaHUH

3.5

3.6

3.7

9 KJIACC

Kon
1

1.1

1.2

1.3

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas u HETOJISIPHAS ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

Crenenpb okuciieHus. OKHUCIUTEILHOBOCCTAHOBUTEILHBIE pCakuunu. HpOII@CCI)I OKHCJICHHUA
" BoccTaHOBIIeHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHe OOpa3loB BEIIECTB METAJJIOB M HEMETAJJIOB,
B3aMMOJICIICTBUE TUAPOKCUAA LMHKA C PACTBOpPaMU KHCIOT U ILEJIOYel, MpoBeIeHUE
OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLUI
(ropeHue, peakliuy pa3iokKeHHsl, COeIMHEHNUS )

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
BemectBo n xumunueckas peakuusi. [lopropenue

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucrtema XHMH4YECKHX dnemeHToB J[.M.
MengeneeBa. CtpoeHue atroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUHM CBOWCTB XMMMUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAIMs, KAJIbLUHS U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM JJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB

CrpoeHue BellecTBa: BMJbl XMMHYECKOM CBSA3H. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTALINYECKON PEMIETKHA U BUAA XUMUYECKON
cBsa3u. Krnaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BelIecTB (MEXIyHapoaHas U
TpUBHAJIbHASA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K Pa3jIMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHMM, TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEILECTB

Knaccudpukanus XUMHYECKUX PEaKIUil M0 pa3IMyHbIM MpU3HaKaM (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3G (EKTy, 0 M3MEHEHHIO CTEIICHEH
OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB, TI0 OOPAaTUMOCTH, MO YYaCTHIO KaTaau3aTopa). JK30-
U DSHIOTEPMHUYECKHUE PpEAKIHUH, TEPMOXMMHUYECKHE ypaBHEHUS. [loHsTHE O CKOpOCTH
XUMHUYECKON peaKIuu




1.4

[Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. [IoHsATHE O TOMOTeHHBIX
Y TETEPOreHHbIX peakuusax. [IonsaTre o xuMuyeckom paBHOBeCHH. PaKTOPBI, BIUAIOIUE HA
CKOpPOCTb XUMHUYECKOU PEAKLIMU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHUS

1.5

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ 0ajlaHC OKHCIHUTEIBHO-
BOCCTaHOBHUTEIBbHOU pCaKIuu. CocraBnenue ypaBHeHI/Iﬁ OKHUCIUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIb30BAHUCM MCTOAA 3JICKTPOHHOI'O Oamanca

1.6

1.7

Teopust ANEKTPOIUTUYECKON NUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTPONUTHl. KaTHOHBI,
aHUOHBI. MeXaHu3M JIMCCOIMAIlMM BEIIECTB C Pa3IUYHbIMU BUJIAMH XUMHUYECKOW CBSI3U.
Crenenp aucconuanuu. CuiabHble M cialOble 3IEKTpONUTH. Peakunu MOHHOrO oOMeHa.
YcnoBus TPOTEKAHUS PEAKIUii WOHHOTO OOMEHA, IOJHBIE W COKpAIIEHHBIC HOHHBIC
ypaBHeHUs peakiuid. CBOWCTBAa KHCIIOT, OCHOBAaHUW M COJICH B CBETE MPEJICTABICHUA 00
ANEKTPOJIUTUYECKON aucconuainuu. KadecTBeHHble peakiuu Ha HWOHBL. [loHsTHe o0
TUJPOJIU3E COJICH

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHME C MOJENSAMU KPHCTAUIMUYECKUX pPELETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaIoB (rpaduTa W anMasa), CI0KHBIX
BEILECTB (XJIOpU/IA HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu
OT BO3JIEHCTBHS Pa3IMYHBIX (HAKTOPOB;, MCCIEIOBAHHE 3JCKTPOIPOBOAHOCTH PACTBOPOB
BEILIECTB, Mpollecca JAUCCOLUAIMM KHUCIIOT, 11el04eld U cojei (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); IPOBEJIECHUE OIBITOB, WIUIIOCTPUPYIOMINUX IPU3HAKU IPOTEKAHUS
peakuuii MoHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BbIAEICHHUE Ta3a, 00Opa30BaHHE BOJbI);
OINBITOB, WJUIIOCTPUPYIOIIMX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUM
(ropeHue, peakK pa3yIoKEHUs, COCUHEHUS); paclio3HaBaHUE HEOPraHMYECKUX BEILECTB
C IIOMOIIIbIO KAUECTBEHHBIX PEAKIIMI HAa HOHBI; PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a7a4

Hemeramns u ux COCAMHCHUA

2.1

2.2

OOmast xapakTepucTuka TrajgoreHoB. (OCOOEHHOCTH CTpPOCHHUS aTOMOB, XapaKTepHBIC
creneHu okucieHus. CtpoeHune U pu3nyeckue CBONCTBA MPOCTHIX BELIECTB — TaJOT€HOB.
XUMHYECKHE CBOWCTBA HA TIpUMepe XJiopa (B3anMOJICHCTBHE ¢ MeTalllaMH, HEMETaJJIaMH,
menoyamu). XiopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJyueHHE,
npuMeHeHue. J[elcTBue Xjopa M XJIOPOBOJIOPOJA HA OpraHM3M 4esoBeka. Bakueimme
XJIOPUIbI U UX HAXOXKICHUE B IPUPOJIe

OOmast xapaktepuctuka 531eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneH okucieHus. CTpoeHue U pu3nyecKkue CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHBbIE MOAW(DUKALMU KUCIOpOJa U cepbl. XUMHYECKUE
cBoicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3NUECKUE U XUMHUUYECKHE CBOMCTBA. OKCHIBI
ceppl KakK NPEACTaBUTENM KHUCIOTHBIX OKcHIoB. CepHass KucioTa, (GU3NYECKHe U
XMUMHUYECKHe CBOMCTBa (00IIMEe Kak MpeACTaBUTENs Kiacca KHCIOT U Clenu(pUYecKue).
XVMHYECKUE peakllny, JieXkalllie B OCHOBE MPOMBILIUIEHHOTO Coco0a MOJyYeHUs! CEpHOM
kucioTsl. [Ipumenenue. Conu cepHON KHUCIOTHI, KAUECTBEHHAs! peakius Ha CyJIb(paT-HoH.
HaxoxeHne cepbl U €€ COEUHEHNH B IPUPOIe. XUMUYECKOE 3arpA3HEHNE OKPYKaIOIIEn
Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB),
CIOCOObI €ro MpeAoTBpalleHUs

23

OO6mass xapakTepucTuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHM OKHCICHMA. A30T, PacHpoCTpaHEHHWE B HpPUPOE, (HU3HUUECKue U
XUMHUYecKHe cBoicTBa. KpyroBopoT aszora B mpupoae. AMMHAK, €ro (Qu3nMyeckue Hu
XMMHUYECKHE CBOWCTBA, MOJy4yeHHe M npuMeHeHue. Conu aMMOHHS, MX (QHU3UYECKUE U
XUMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHBI aMMOHHMSI. A30THas
KHCIIOTa, €€ mollyuyeHue, (u3ndeckue U XMMUYEeCKHe CBOMCTBa (00IIMe KaK MpeaCcTaBUTeNs
Kjlacca KHCIOT M crnenuduueckue). Mcmonb3oBaHne HUTPATOB M CoJied aMMOHHS B
Ka4ecTBE MUHEPAIbHBIX YAOOpeHHMi. XHUMHYECKOe 3arpsi3HEHHE OKpYXKarolled cpessl
COEMHEHUSIMH a30Ta (KUCIOTHBIE JJOXK/IHU, 3arPsI3HEHUE BO3/1yXa, I0YBBI U BOJIOEMOB)
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®docdop, amtorponHsie Moaupukanuu Gocdopa, hUzMUECKne U XUMHUYECKHE CBOMCTBA.
Okcua dochopa(V) u dochopHas KucioTa, (PU3MUSCKHE M XHMHUYCCKHE CBOMCTBA,




nony4enue. McnonszoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YA0OpECHUN

2.5

2.6

OOmast xapaktepucTuka 531eMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble  CTENEHW  OKUCJICHHsS.  YTJepojd,  auIOTpONHble  MOAM(UKALUH,
pacrpocTpaHeHHe B MpHPOJE, (PHU3MUECKHE M XUMHUYECKHE CBOMCTBA. AJCOpOIHS.
KpyroBopot yraepoma B mpupoge. Okcuibpl yriepoia, UX (QU3NYECKUE U XUMHUYECKHE
CBOICTBa, JEICTBHE HA XKUBbIE OPraHU3MBI, IOJYUYEHUE U MPUMEHEHHE. DKOJIOTMYECKHE
npo0sieMbl, cBs3aHHble ¢ okcuaoMm yraepoaa(lV); rumoresa rino0ambHOrO MOTEMIICHUS
KIIUMaTa; MApHUKOBBIA 3¢ ¢dekT. YronbHas KHcIoTa U €€ CONU, MX (PUINYECKUE H
XMMHYECKHE CBOMCTBA, MOJyuyeHUe U npumMeHeHue. KauecTBeHHas peakius Ha KapOoOHaT-
uoHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUIEHHOCTH M CEIHCKOM
X0351CTBE

[TepBoHauabHBIE TIOHATHS OO0 OPraHMYECKUX BEIICCTBAX KAaK O COCAMHECHHSX Yriepoja
(MeraH, 3TaH, 3TWUJIEH, alleTWJIEH, ATaHOJ, TJHUIEPUH, YKCyCHas Kuciorta). Ix cocrtaB u
xuMudeckoe ctpoeHue. [ToHsATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OelKax,
YIJIEBOJAX — U HUX POJM B JKU3HM 4YeJOBEKa. MarepuaabHOE €AMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUI

2.7

2.8

Kpemnwmii, ero ¢usndyeckue M XHUMHYECKHE CBOWCTBA, IOJNYyYCHHE U TPHUMEHEHHE.
Coenunenus kpemHus B npupoze. OOmme mpencraBieHus o0 okcuue kpemHus(1V) u
KpeMHHEBOW  kucimore. CHIMKAaThl, WX HWCHOJB30BaHWE B  OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH. Ba)kHelIe CTpOUTENbHBIE MAaTepUaIbl: KEPAMHUKA, CTEKIIO, LIEMEHT,
0eToH, xene300eToH. [IpobieMbl 6e30MacHOr0 UCTIONB30BaHUS CTPOUTEILHBIX MaTEPUAIOB
B IIOBCEIHEBHOM JKHU3HU

XUMHUUECKUH HSKCHEPUMEHT: H3y4yeHHe OO0pa3ll0oB HEOPraHMYeCKUX BEIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI; IIPOBEJCHUE KAUECTBEHHBIX PEAKLUN Ha XJIOPHUI-UOHBI U HAOII0eHUE
IPU3HAKOB MX MPOTEKAHMs; OIBITHI, OTpaXKarollue (pU3MuecKue U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB W WX COEIMHEHUH (BO3MOXKHO HCIOJb30BaHUE BHUIEOMATEPHUAJIOB);
O3HaKOMJIEHHE ¢ 00pa3laMu XJIOPHJIOB (TaJOreHuIOB); O3HAKOMIIEHHE ¢ 00pa3laMu cepbl
u e€ coeluHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE BHAEOMATEpUANIOB); HaOIIOJCHNE
npolecca oOyriMBaHUS caxapa MOJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI;
U3y4YEHHE XHMHUYECKHX CBOMCTB pa30aBICHHONM CEpHOMl KHUCIOTBI, MPOBEACHHE
KayeCTBEHHON peakiuu Ha cyinbdaT-uoH W HaONIOJIeHHEe NpU3HaKa e€ NpPOTEKaHHUS;
O3HaKOMJIEHHE ¢ (PU3MYECKUMH CBOWCTBAMU a30Ta, pocdopa 1 UX coenHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB), OOpa3liaMu a30THBIX U (GOCHOPHBIX yA0OpEHMIA;
NoJlyueHue, coOupaHHe, paclo3HaBaHME M U3yYE€HHE CBOMCTB aMMHaKa; IpPOBEICHHE
Ka4eCTBEHHBIX peakluil Ha MOH aMMOHHUS U ¢ochaT-MOH W H3ydYeHUE NPU3HAKOB HUX
IIPOTEKAHUs, B3AMMOJECHCTBHE KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTBI C  MEIBIO
(BO3MOKHO HCIIOJIb30BaHME BHUIEOMATEPHAJIOB); H3yU€HHE MOJENeH KPUCTAIMYECKUX
pemérok anmasza, TpadwuTa, QyIepeHa; O3HAKOMJIEHHE C TIPOILECCOM  aJcopOIuu
pacTBOPEHHBIX BELIECTB AaKTMBUPOBAHHBIM YIVIEM M YCTPONCTBOM IPOTHUBOIa3a;
NoJlyueHue, coOupaHue, pacro3HaBaHHME W H3Y4YEHHME CBOMCTB YIJIEKHCIOTO Trasa;
IPOBE/ICHUE KAueCTBEHHBIX peakIuil Ha KapOOHAaT- W CHJIMKAaT-UOHBI W HU3yueHHe
MPU3HAKOB UX MPOTEKaHMs; 03HAKOMJIEHUE C MPOAYKIMEeH CUIIMKaTHOM MPOMBIIIIEHHOCTH;
pellIeHNEe DOKCIEpUMEHTAIBHBIX 3a7ad Mo TeMe «BaxkHelimne HeMeTaIBl M UX
COEJIMHEHUS»

MeTamisl 1 uX COCIMHCHUA

3.1

OO0mass XapakTepUCTUKA XHMHYECKHUX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU HUX
nonoxkenuss B llepmoamdeckoin cucreme xumudeckux snemeHToB .M. MenpeneeBa u
cTpoeHust aromMoB. CTpoeHHe MeTauioB. MeTalnyeckas CBA3b M MeETaluIM4ecKas
KPUCTAJUIMYECKas pEeIETKa. DJICKTPOXUMUYECKHUI psii HAIPSYKEHU METalIOB

3.2

®dusndeckue U XMMUYECKHE CBOMCTBA MeTaoB. OOIIMe CroCOOBI MOMYyYCHHs] METAIIIOB.
IlousiTue o KOppO3ruu MCTAJJIOB, OCHOBHBIC CHOCOGLI 3alllUTBI UX OT KOPPO3UH. CmiaBbl
(ctanp, 9yryH, TIOpATIOMHHHIN, OpPOH3a) M MX TPUMEHEHHE B OBITY U TPOMBIIINICHHOCTH




3.3

3.4

[Ilenounble MeTaybl: nonoxkeHue B [leproanueckoll CUCTEME XMMUYECKUX 3JIEMEHTOB
.. MengeneeBa, CTpOCHHME HX aTOMOB; HaxoxjaeHue B mnpuponae. dusnueckue u
XMMHUYECKHE CBOWCTBA (Ha IpuMepe HaTpusl M Kaiusi). OKCUABI U TUAPOKCUABI HATPUS U
Kanus. [[puMeHeHne meaouHbIX METAJIJIOB U UX COCAMHEHMN

[IlenoyHo3emMenbHbIC METAJUIBI MATHUM M KAJIBIIMI: TT0JI0)keHue B [lepuoandeckoit cucteme
XUMHYeCcKuX 35eMeHToB [[.M. MenpeneeBa; CTpOCHUE X aTOMOB; HaX0XKJICHUE B IPUPOJIE.
®u3nueckue M XMMHUYECKHE CBOMCTBA MAarHuWs M KalblMs. BaxHelnue coeauHEHUs
KanbpLus (OKCUI, TUAPOKCUA, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUS

3.5

3.6

Amomunuii: nonoxenne B Ilepuoanueckoid cucrteMe Xumuueckux snemeHtoB JI.U.
MenpeneeBa; CTpoeHHE aToMa; HaxokJeHue B mnpupoae. Du3MUecKue U XUMUYECKUE
CBOMCTBA aATFOMUHMS. AMDOTEpHBIC CBOMCTBA OKCHJIA M TUAPOKCHIA ITFOMUHHUS

Kenezo: mnonoxenue B llepuogmyeckoil cuctemMe XUMUYECKMX diemeHToB J[.U.
MenieneeBa; CTpOCHHME aroMma; HaxoXiaeHue B mpupoae. PuU3MUECKUE U XUMUUYECKHE
cBoricTBa xene3a. Okcunabl, ruapokcuabl u comu kenesa(ll) m sxemesa(Ill), ux cocras,
CBOMCTBA U IIOJIyYEHUE

3.7

XUMHYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C O0Opa3llaMM METauUIOB M CIUIABOB, HX
(bu3MYECKUMU CBOWCTBAMU; H3Y4YEHHE pE3YJbTaTOB KOPPO3HHM METAIUIOB (BO3MOXKHO
WCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aMMOJICHCTBUSA OKCHUIA KalbllUi U
HATpUs C BOJOM (BO3MOXKHO HCIOJIH30BAaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB
JKECTKOW BOJIBI; TpOllecca TOPEHHUs JKele3a B KUCTOpoAe (BO3MOXKHO HCIIOIb30BAaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAaHHs KAYEeCTBEHHBIX PEaKIUi Ha HOHBI (MarHus,
KaJIbLIMs, amroMuHus, 1uHKa, xene3a(ll) u xeneza(lll), menu(Il); HabmoneHne u onucanue
MPOLIECCOB OKpalIMBaHUS IUIAMEHM HOHAMHM HATpus, Kauus U Kaiblus (BO3MOXKHO
UCIIOJIb30BAaHUE BHICOMATEPHATIOB); HCCIEAOBAaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIA
QIIOMUHMS W THUJPOKCUIA LHMHKA; pELIEHUWE SKCIEPUMEHTANbHBIX 3aJad 10 TeMe
«BaxxHenme MeTaJUTbl U UX COEMHEHHUS

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

HoBeie maTepuansl M TexHOJOrMU. BemecTBa M Marepualibl B MOBCEJHEBHOM KU3HU
yernoBeka. XHUMHUS M 310pOBbE. be3omacHoe HCIOJIb30BaHUE BEUIECTB U XUMHYECKHUX
peakiuii B ObITy. [lepBasi mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TI'PAMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKaroIleW Cpensl
[NAK. Ponp XxuMuM B pemieHUM 3KoJorndyeckux mnpoOiem. IlpupoaHble HMCTOUYHUKH
yIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), MPOAYKTHl UX NEpepabOTKU, UX POJb B
OBITY U IPOMBIIIJIEHHOCTH
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XUMHYECKUH 3KCIEPUMEHT: U3yueHHne o0pa3l0B MaTepHalioB (CTEKJIO, CIIJIaBbl METAJJIOB,
HOJMMEPHBIE MaTepUaIIb)

ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA
Kon IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS
NpoBepPsieMOro OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111ero
TpeOoOBaHUSs oOpa3zoBanust Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 TIO3HABAEMOCTH SBJIEHHH nmpupoabl, IMOHHUMAHUC 0OBEKTUBHON 3HAYNMOCTH
OCHOB XUMHYECKOW HayKh Kak oOOJacTM COBPEMEHHOTO eCTECTBO3HAHMSI,

1.1 KOMITOHEHTa OOIeld KyJabTypbl M TPAKTHUYECKOW JEATEIHLHOCTH 4YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOINEecTBa, MOHUMAHUE MECTa XUMHUU CPEIu JAPYTUX
€CTECTBEHHBIX HayK

1.2 O HaAY4YHbBIX MCTOAAaX IIO3HAHHMA, B TOM UYHCIC OKCICPUMCHTAJIbHBIX H




TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUA BCIICCTB MW MUIYUCHUA XUMHUYCCKUX
pEaKIHii; yMEHUE WCIIOIB30BaTh MOJCTH Ui OOBSICHEHUS CTPOCHHUS aTOMOB U
MOJICKYJI

1.3

2.1

2.2

0 chepax mnpodeccHOHATHHONH MACSITENLHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUAX XHMHUYCCKON
HAYKH, YTO MO3BOJMT OOYYarOIMMCS pacCMaTpHUBaTh XUMHIO Kak chepy cBoeit
Oyayuield mpoecCHOHANLHOW NESTETPHOCTH M CHIeNaTh OCO3HAHHBIA BHIOOP
XMUMHHU KaK TPO(GUIBHOTO IpeMeTa Py Mepexoie Ha YPOBEHb CPEIHETO 00IIEro
00pa3zoBaHMs

Bnanenne cucrteMoll XUMHUYECKMX 3HAHMM W YMEHHE IIPUMEHATH CHUCTEMY
XUMHUYECKHMX 3HaHUH, KOTOpasl BKJIIOYAET:

BOKHEHIINE XMMHYECKUE TIIOHATHSA: XUMHYECKHH »JJIEMEHT, aToM, MOJIeKyJia,
BEII[ECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO, OJAHOPOJAHAS M HEOJHOPOIHAS CMECH,
OTHOCHTEJIbHBIC aTOMHAsi M MOJIEKYJISIPHAs MaccChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIPHAsT Macca, MOJIIPHBINA 00bEM, OKCHJ, KHCIIOTA, OCHOBAHHUE, COMb (CpenHsst),
XMMHYECKasi pPEeaKuusi, pPeaklMH COCAMHEHHS, PEaKIUU Ppa3JIOKCHUs, PEaKIHu
3aMEIIeHHs, peakuu OOMEHa, TeIuioBol d3(h¢dexT peaknuu, 5K30- H
SHJOTEPMUYECKHE PEaKIUH, PacTBOp, MaccoBas IO XMMHUYECKOTO JJIEMEHTa B
COCAMHCHNH, MaCCOBasA O0Jd U MPOUCHTHAA KOHICHTPALXA BCIICCTBA B paCTBOPC,
SApPO aToMa, SJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOWTalb, PaaHyC aToMa,
BAJICHTHOCTb, CTCIICHb OKMCIICHUA, XUMUUYCCKAsA CBA3b, JJICKTPOOTPULATCIbHOCTD,
HOJISIpHAst U HETIOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHASI CBS3b, METAIUTMYECKAsl CBS3b,
KpUCTaNIMYeCcKasi pemérka (aToMHas, MOHHAs, METAIMUECKasi, MOJIEKYJIspHas),
WOH, KATHOH, aHHMOH, OJEKTPOJUT U HEIIEKTPOIUT, OJICKTPOIUTHYECKAs
JMICCOLMAINS, PEaKIMd HOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAaHOBUTEIIHHEIC
pEaKLUK, OKHCIWTEIb W BOCCTAHOBHTENb, OKHCIEHHE M BOCCTAHOBJIEHHE,
AIIEKTPOJIN3, XMMHUYECKOE pPaBHOBECHE, OOpaTUMbIE M HEOOpaTHMBbIC PEaKIUH,
CKOPOCTb XUMHUECKOH peakuuu, katanuzarop, [1J1K, koppo3ust MeTanioB, CIiIaBbl

OCHOBOIIOJIATal0IINE 3aKOHbI XUMHH: 3aKOH COXPAHEHHUS MAaCChl, IEPUOJUUECKUI
3akoH JI.M. MeHieneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo
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3.1

TEOPUM XHMHH: ATOMHO-MOJIEKYJIIpHAs TEOpPHs, TEOPHUS DIIEKTPOIUTHYECKON
JUCCOoLUaluu

BnaneHnne ocHoBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIICH:

YMEHHE TPaBUIBHO HCIOIb30BaTh M3yUYEHHbIE BEIIECTBA U MaTepHabl (B TOM
quciIe MUHEpalbHble YA0OpEHMs, METaJUIbl M CIUIAaBbI, MPOJYKTHI MepepaboTKU
IPUPOJHBIX HCTOYHHKOB YTJIEBOJOPOAOB (YIJi, MPUPOJHOro rasza, HedTH) B
OBITY, CETbCKOM XO3AHCTBE, HA MPOU3BOJCTBE M MOHUMAaHHUE 3HAUYEHUS JKUPOB,
0eNKoB, YIJIEBOJOB JUIsl OpraHM3Ma 4eJoBeKa; YMEHUE MPOTHO3UPOBAThH BIMSHUE
BEIECTB M XMMHMUYECKUX IIPOLECCOB HAa OPraHU3M YEJIOBEKAa U OKPYKAIOLLYIO
IPUPOJHYIO CpELy

3.2

33

34

YMCHUEC HHTCTPUPOBATE XMMUUCCKHE 3HAHUA CO 3HAHUAMU JOJPYTHX yT—Ie6HI)IX
MPEMETOB

HAJIMYUE OMbITa PabOTHl C Pa3IMYHBIMH MCTOYHHKAMH WH(OPMALUU N0 XUMHH
(Hay4Has ¥ Hay4yHO-TIONYJISIpHAsl JIUTEepaTypa, CIIOBapH, CIIPaBOYHUKH, HHTEPHET-
pecypcehbl)

yMeHHE 00bEKTHBHO OIICHHBATh HH(POPMAIIHIO O BEIIECTBaX, UX MPEBPALCHUSIX U
MPAKTUYECKOM NMPUMEHEHUH U yMEHHE HCHOJIb30BaTh €€ JUIsl peleHus: yueOHo-
MO3HABATEJIbHBIX 3aa4

BJIa,Z[GHI/Ie OCHOBAaMHU IOHSATHIHOI'O amnmnapara 1 CUMBOJIMYCCKOI'O A3blKa XWUMHHU

JUIsL cocTaBieHHs] (OpMyJT HEOPraHWYECKUX BEIIECTB, YPaBHEHHM XMMHUYECKUX
peakuuii; ocHoBamu xuMuueckor HomeHkIaTypbl (IUPAC u TpuBHaiibHOMN)




YMenue oOBSCHATH CBsI3b MOJOXKEHUsS dieMeHTa B [lepwoamdeckoii cucreme c
YUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHMSI aTOMOB XHMHMYECKUX DJIEMEHTOB
(coctaB u 3apsa sapa, oolIee YUCI0 dIEKTPOHOB), PaCIpeeIEHUEM IEKTPOHOB
10 SHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPUOJOB, KATUS U KaJbLUs

[IpencraBneHne O NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB ~ XMMHYECKHX
AJIEMEHTOB (pasnyC aroma, 3JIEKTPOOTPHULATEIbHOCTb), MPOCTBIX U CIIO0KHBIX
BEIIECTB OT IIOJOXEHUs 53JeMeHTOB B Ilepuoauueckoil cucreme (B MalbIxX
nepuoax U riaaBHbIX NOATPYIIAX) U AIEKTPOHHOIO CTPOEHUS aToMa

7.1
7.2
7.3

8.1
8.2

YMeHue KiraccupuImpoBaTh:

XAMUYECKHE DIIEMEHTEI

HEOPraHWYECKHE BEIIECTBA

XUMUYECKHUE PEAKIINHI

YMeHue onpeaensiTh:

BAJICHTHOCTh M CTCTIICHb OKUCJICHUSI XUMHYECKUX 2JIEMEHTOB, 3apsiJ] HOHA
BUJI XUMUYECKOM CBS3U M TUI KPUCTALTUYECKON CTPYKTYPBI B COSTUHEHUIX

8.3

XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4

OKHCIIUTECIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKHE CBOMCTBA!

9.1

9.2

MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOJ, I'paduT, ajiMa3, KpEeMHUM, a30T,
dbocdop, cepa, XJI0p, HATPHH, KM, MarHUN, KaJIbIIUN, ATFOMUHHAM, XKEJIE30)

CJIOKHBIX BEIIECTB, B TOM WYHCJE€ HX BOJHBIX pPacTBOpPOB (BOAa, aMMHaK,
XJIOPOBOJOPO], CEPOBOAOPO, OKCUABI M THIpPOKcHIbl MeTaiioB [-IIA rpymm,
amomunus, meau (1), nunka, xeneza (II u III), oxcuast yrmepoga (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTasl, a30THas1, pochopHas, yrojipHas, KpEeMHHEBasi KUCIIOTa U UX COJIN)

9.3

MMPOTrHO3UPOBATE U XAPAKTCPU30BATH CBOMCTBaA B€OICCTB B 3aBHCUMOCTH OT HX
COCTaBa MU CTPOCHUA, NPHUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT HUX CBOﬁCTB,
BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX
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YMeHHe COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUA peaKuHﬁ, B TOM YMHCIJIC.

10.1

peakIii HFOHHOTO OOMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX pCaKHI/Iﬁ

10.3
10.4

WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJAccoB (IpyImm)
HEOPraHUYECKUX BELIECTB

MOATBCPKAAOIMUX 'CHETUYCCKYIO B3aMMOCBA3b MCKIY HUMU

11

YMeHue BIYUCIATH (IPOBOJAUTD PACUETHI):

11.2
11.3

11.4
12

12.1

12.2

OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, MaCCOBYIO AOJIHO
XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHNU

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEIECTBA M €T0 MacCy, 00beM Ira3oB

M0 YPaBHEHUSIM XUMUYECKUX PEAKIN U HaXOIUTh KOJIMYECTBO BEIIECTBA, O0BEM
Y MacCy peareHTOB WJIH MPOAYKTOB PEAKIIUU

Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH  METOJIaMH HAy4YHOro TIo3HaHHWS (HAOMIOJeHUE, HW3MEpEHHeE,
AKCTIEPUMEHT, MOJICTTUPOBAHNE) TIPH U3YUCHUH BEIECTB M XUMHUYCCKUX SBIICHUI;
yMeH#e chopMyIHpoOBaTh MPOOIEMY U IPEUIOKHUTH MMyTH €€ PEeIICHUS
0e30macHOi pabOThl C XUMUYECKHMMH BEIIECTBAMHU, XHUMHUYECKOW IMOCYION |
1ab0paTOPHBIM 000PYI0BAHUEM

12.3

npaBwiiaMd  0e30MacHOr0 OOpalleHHs C BeleCTBAaMHU, HCIOJIb3yEMbIMU B
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HOBCGHHGBHOﬁ JKU3HHU, IpaBUJIaMU MMOBCACHUA B LCIIAX c6epe>1<eH1/I;1 300POBbI U
OKPY’KaIOIIeH MPUPOJHON Cpenbl; TOHUMaHUE BpeAa (OMacHOCTH) BO3ACHCTBUSA
Ha JKHBBIC OPraHU3MbI OHpeI[eHéHHBIX BCIICCTB, CHOC06OB YMCHBIICHUA U
MPEIOTBPALIICHHS UX BPEIHOTO BO3ACHCTBUS

Hanynaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBJICHUA CICAYIOINUX
XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

13.2

13.3

13.4

HN3Y4YCHUEC W OIIMCAaHHE (bI/ISI/ILIeCKI/IX CBOMCTB B€IICCTB, O3HAKOMIJICHUE C
(I)I/I?;I/I‘-IGCKI/IMI/I U XUMHWYCCKHMMU  SABJICHUAMHU, OIBIThI, WIIJIKOCTPUPYIOIINUC
IIPU3HAKH ITPOTCKAHUSA XUMHUYCCKUX peaKI_[I/Iﬁ

U3y4YEeHHE CIIOCOOOB pa3jiesieHus: cMeceit

IMOJIYUYCHHEC KHUCIOpOoaa W HM3YUCHHE Cro CBOﬁCTB; IIOJIYUY€HHE BOJOpOoaa H
HU3YYCHHUC €TO CBOfICTB; MOJIYUCHHUC YIJICKHUCIIIOTO ra3a U U3y4CHHUC CIro CBOﬁCTB;
IMOJIY4YCHHNEC aMMHAKa U U3YUYCHUEC €TI0 CBOMCTB

MPUTOTOBJICHHE PACTBOPOB C OMPEACNEHHOM MacCOBOM J0Jied pacTBOPEHHOTO
BEIIECTBA

13.5

13.6

NpUMEHEHHE HWHIMKATOpPOB (JIakMyca, MeTWJopaHxka u (eHondTanerna) s
OIIpeJIeTICHNUS XapaKTepa Cpebl B PACTBOPaxX KUCIIOT U LIeTI04eil

HCCJIEIOBAaHUE U OIMCAHUE CBOMCTB HEOPraHUUECKUX BEILECTB PA3IMUYHBIX KIIACCOB;
W3yYEHUE B3aMMOJACWUCTBUS KHUCIOT C METAUIaMH, OKCHJAMU METAJUIOB,
pacTBOPMMBIMM M HEPAaCTBOPUMBIMM  OCHOBAHHUSIMH, COJISIMHM;  IIOJYYEHHUE
HEpPacTBOPUMBIX OCHOBAHHUH; BBITECHEHHWE OJHOTO METajlla IPYyruM U3 pacTBopa
COJIW; UCCIIeJIOBaHHE aM(DOTEPHBIX CBOMCTB TUAPOKCUIOB ATFOMUHUS M [IMHKA

13.7

13.8

14
14.1

pelieHue JIKCIEePUMEHTANbHBIX 3amad 1o TemaMm: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHX COCJIMHCHUI; «DIEKTPOIUTHYECKAS JMCCOLTHAIUSY;
«BaxHenme HeMETAIUIBI M HMX COCAMHEHH», «BakHelimme MeTalabl M HX
COCJIMHEHMUSI»

XUMHUYECKHE KCIIEPUMEHTBI, MJUTIOCTPUPYIOLIHE MPU3HAKU MPOTEKAaHUs peaKkLuit
MOHHOTO OOMEHa; Ka4eCTBEHHBIE PEAKIMH Ha NPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HMOHBL XJOpHI-, OpOMHUI-, HOAUI-, cyinbdar-, docdar-, kapOoHaT-,
CHIINKAT-aHUOHBI, THIPOKCHA-UOHBI, KAaTHOHBI aMMOHUS, MarHHs, KaJbIus,
AMIOMUHMUS, kene3a (2+) u xkenesa (3+), meau (2+), IMHKA

YMmenne:

MNpEACTaBJIAThL PE3YJIbTATBI 3KCIICPUMCHTA B (1)0pMe BBIBOJOB, J0Ka3aTCJIbCTB,
l"pa(bI/IKOB n Ta6J'II/IH W BBIABJIATH OMIIMPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATb CBiA3M  MCKOAY  pC€ajlbHO Ha6J'II-O)Ia€MBIMI/I XUMHUYCCKUMHU
SABJICHUSAMHU U IIPpOLECCaMU, NPOUCXOIAINIUMA B MAKPO- U MUKPOMUPE, O0OBACHATH
MMPUYIUHBI MHOT 006p8.31/l${ BCIICCTB

IHNEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
INroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon ITpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 [TepBoHavYaJIbHBIE XUMUYECKUE TTOHATHS
1.1 UwucTteie BemecTBa u cMecu. CriocoOBI pasziesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE dTIEMEHThl. CUMBOJIBI XUMUYECKHX 3JIEeMEHTOB. [IpocTeie
M CIIOJKHBIC BEIICCTBA.
1.3 Xumuuaeckas hopmysia. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. CTENeHb OKUCIICHUS
1.4 3aK0H IIOCTOSHCTBA cocTaBa BemlecTB. OTHocuTeNnbHas aToMHas Macca. OTHOCHTENIbHAs

MOJICKYJIsApHasda Macca. MaccoBas J0JIA XUMHYCCKOI'0 3JICMCHTAa B COCAMHCHUHN




1.5

KonnyectBo BemiectBa. Monb. Momnsipaass macca. Mossipablii 00bEM ra3oB. BzanumocBs3b
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €MHUII BEIECTBA

1.6

duszndyeckue M XUMHUYECKUE SBJICHHUS. XHUMHYCCKas p€aknuusa u eé IIPU3HAKH. 3aKoH
COXPAaHCHUSA MACChI BCIICCTB. XUMUYECKHUE YPaBHCHUA

[lepuonuueckuii 3akoH u Ilepuogmyeckas cucteMa XuMU4Yeckux odnemento JI.M.
MenneneeBa. CTpoeHHe aTOMOB

2.1

Ilepnonnueckun 3akoH. Ilepumommueckas cucrema Xumudeckux odnementos [I.H.
Menpeneesa. Ilepuonsl u rpynnsl. OU3NYECKUN CMBICT MOPAIKOBOIO HOMEpPA, HOMEDPOB
IIEPUOJIA U IPYIIIBI JIEMEHTA

2.2

Crpoenue aromoB. CocTtaB aToMHbIX sifiep. M3otonsl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
ob0onouek aTtomMoB TepBbIX 20 xumuyeckux saemMeHTOB Ilepmommueckoit cucremsr JI.U.
Meneneena

23

3.1

3.2

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX TpéX nepnuoaos,
Kajlysa, KaJlblUsd (pazu/lyca dTOMOB, OJICKTPOOTPpHULIATCIbHOCTH, MCTAJUVIMYCCKHUX U
HEMCTAIIIMYCCKUX CBOI>'ICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBETCTBHU C ITOJIOKCHHUEM DJICMCHTOB B
HepHOﬂquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOGHI/Ie BCIICCTBA

Xumuaeckas CBS3b. KoBanenTHas (monsipHas n HETIOJIsIpHA ) CBSA3b.
DJIEKTPOOTPHULIATEILHOCTh XUMUUECKUX AJIeMeHTOB. MloHHas cBs3b. MeTainyeckas CBsI3b
Tunbel KpUCTAUIMYECKUX PEMIETOK (aTOMHAs, HWOHHAs, METaJUIMYecKas), 3aBHCHMOCTb
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PENIETKU M BUJ1a XUMHYECKOM CBSI3U

4.1

Baxueiimme npencraBUTEeNM HEOPraHMYECKUX BellecTB. Hemeramuibl U MX COEAVHEHUS.
Merasuibl ¥ UX COEAUHEHUS

Knaccupukanus ©  HOMEHKIATypa  HEOPTaHWYECKUX  COCIMHEHUH:  OKCHJIOB
(conmeoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, aM(oOTepHbIE) U  HeCcoJe00pas3yIoIue;
OCHOBaHMHU (IIENOYM M HEPACTBOPUMBIE OCHOBAHMA); KHUCIOT (KUCIOPOJCOAEp)KAIINe U
OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIIBIX)

4.2

43

duznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpaA,
KHCJIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs

Du3ndyecKknue U XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JINTHS, HATPUS, KaJIUs,
Mar"vsi 4 Kajablus, aIFOMUHHUS, Kelle3a. DIEeKTPOXUMUUECKUN Psil HAllPsDKEHUH METallJIoB

4.4

dusznueckue W  XMUMHUYECKHE CBOMCTBA  BOJOPOJHBIX  COCJAMHEHHWH  HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

4.6

dusnueckue U XMMHUYECKHE CBOMCTBA OKcHI0B HemerawioB: cepsl (IV, VI), azora(ll, IV,
V), pochopa(lll, V), yraepona(Il, IV), kpemuus(I1V). [Tonyuyenne okcu0B HEMETAIIOB
Xumudeckre cBoicTBa OKCHI0B: MeTaioB [A-IIIA rpymmn, mmuka, meau(Il) u sxenesza(Il, I1I).
[TonydyeHue OKCHI0B METAJIIOB

4.7

4.8

4.9

XUMHYeCcKHe CBOWCTBA OCHOBAHUN U aM()OTEPHBIX THIPOKCHUIOB (Ha MPUMEPE THUAPOKCHIOB
AJIFOMUHUS, XKelne3a, nuHKa). [lomyuenne ocHoBaHUi U aM(OTEPHBIX THIPOKCHIOB

OO0mure XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOAHON, CEPHUCTOM,
CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOW, yroidbHOH. OcoOble XMMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [loirydeHue Kuciaor

OO6mme XuMHUUIECKHE CBOMCTBA cpeHux coiied. [Tomyuenue coneit

4.10

4.11

[Tonmyuyenne, coOupaHue, pacrio3HaBaHHE BOAOPOJAA, KHUCIOPOAA, aMMHaKa, YTIEKHCIIOTO
rasa B jabopaTopuu

[TonyyeHne amMmMaka, CEpHOM M A30THOM KHCIOT B MPOMBIIIIEHHOCTH. OOIIMe crnocoob
MOJIyYEHHS] METAJUIOB

4.12

I'eneTmueckas CBA3b MCXKIY KiIlacCaMU HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU




Knaccuukanuss XUMHYECKUX pEaKkIUi M0 pa3IMyHbIM IPU3HAKaM: MO YHCIY U COCTaBY

5.1 YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3(h(eKTy, MO0 U3MEHEHHUIO CTeleHen
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB
59 TemmoBoit 3p¢deKT XUMHUYECKOW peakIuu, TEePMOXHUMHUYECKUE YpaBHEHHS. OJK30- U
) SHJAO0TEpPMUUYECKHE peakuu. TepMOXUMUYEeCKHEe ypaBHEHUS
OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKUcIuTean U BoccTaHoBUTENH. [Iporecch
53 OKHUCJICHHS M BOCCTaHOBJICHHUS. DJIEKTPOHHBIN OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHOMN
peakiuu
54 Teopus snekTponuTHUecKoW aucconuanvdud. KaTHOHBI, aHUOHBL. DJEKTPOJIUTHI U
) HeIeKTPoNIuThl. CUITbHBIE U clla0ble 371eKTPoJuThl. CTeneHb AUCCOIUAIN
55 PeaKHI/IIfI. MOHHOTO OOMeHa. YcCJIOoBHUS MpOTeKaHNs peakiuii HOHHOrOo OOMEHa, MOJHbIE U
COKpalll€éHHbIC HOHHBIC YPaBHEHUS PEaKIIUii
6 XuMHS ¥ OKpY’Karolas cpeaa
BemectBa u Marepuanbsl B MOBCEIHEBHOW >KM3HHU 4YeslOoBeKa. be3omacHoe HMCHojib30BaHUE
6.1 BEUIECTB U XHMMHUYECKHUX peakuuid B nabopatopuu u ObiTy. IlepBas mnomomps mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX
XUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEH cpenbl (KUCIOTHBIE TOXK/IHW, 3arpsA3HEHUE TOYBHI,
6.2 BO3yXa M BOAOEMOB), cHocoObl ero mpenorBpamieHus IlpexenvHas momyctumas
' koHueHTpauus BemiectB (IIJIK). Ponp XuMum B pemieHUH 5SKOJOTUYECKHX MPOOIIEM.
Y cueHrne napHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSI
[Ipumenenne cepsl, azora, (ocdopa, yriepoaa, KpeMHHUS U MX COCAWHEHHWHA B OFBITY,
6.3 MEIULKUHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03siiicTBe. [IpuMeHeHne MeTamioB U CIUIABOB
’ (cramp, 4yryH, IIOpaTOMUHHIA, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HMX COEIMHEHUM.
[ToHsiTHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UU
6.4 [IpupoaHble MCTOYHUKU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBINA ra3, He(PTH), MPOTYKTHl HX
) niepepaboTku (OE€H3HH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
[lepBoHavasbHbBIE MOHATHS 00 OPTrAHWYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriepoaa (MeTaH,
6.5 9TaH, STWJICH, alleTWJIeH, 2TaHOJ, TIUIEPUH, YKCycHas kucnota). [loHsTne o Ouonmoruyecku
BaXHBIX BEIIECTBAX: XKHUPaAX, OCTKaX, YIJIEBOJIaX — M MX POJIM B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o ¢hopMyaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YpaBHEHUSIM

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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