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IHHOACHHUTEJIBHAA 3AITMCKA

[IporpaMMa 1Mo XuMUM Ha YpOBHE OCHOBHOI'O 00IIEro 0Opa30BaHUs COCTaBIEHA HA OCHOBE TPEOOBAHUMN K pe3ysibTaTaM
OCBOEHHMsI OCHOBHOM 00pa3oBaTellbHOM MpOrpaMMbl OCHOBHOTO oOmiero odpazoBanus, npenacrasieHHbix B @I'OC 000, a
TakkKe Ha OCHOBE (enmepanbHO pabodeld mMporpaMMbl BOCTIIMTAHUS M C YYETOM KOHIEMIIUU MPETnoJaBaHUsl y4eOHOTO
npeaMera « XuMHUs» B 00pa3oBaTesIbHbIX Opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmMa mo XuMuu nAa€T TPEACTABICHUE O MLENAX, OOImed cTparermu OOydYeHHs, BOCIUTAHUS W PA3BUTHUS
oOyJaroluxcs CpeJCTBaMU yueOHOIo NMpeAMETa, YCTAaHABIMBAET 00s13aTEIbHOE IPEIMETHOE COepKaHHe, MPeayCMaTpUBAeT
pacmpeneneHue ero Mo KilaccaM M CTPYKTYpUpOBaHHME IO pazfeinaM W TeMaM MporpaMMbl MO XHMHH, OIPEIEsieT
KOJIMYECTBEHHBIC U KAUeCTBEHHBIC XaPAKTEPUCTUKU COACPKAHUSI, PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHHSI XUMHH C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4YeOHOTO TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcsi, omnpezenseT BO3MOXKHOCTH MpeaMeTa JIJs peanu3alii TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHO MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBanus, a Takke TpeOOBaHUI K pe3yibTaTaM O00ydeHUS
XMMUU Ha YPOBHE IIeJIel U3yueHUs MpeIMeTa U OCHOBHBIX BUIOB YU4EOHO-T03HABATEIILHON JEATEILHOCTH 00yYaroIIerocs mo
OCBOEHUIO yU4eOHOTO COIEeP KaHMUA.

3HaHWE XUMHH CIYKAT OCHOBOH aisi (HOpPMHUPOBAHHS MHPOBO33PEHHUS OOYYAIOIIETOCs, €ro NpPEeACTaBICHUU O
MaTepuaibHOM €IMHCTBE MHpPa, BAXHYIO pOJIb UrparoT (HOpMUpYEeMble XMMHEW MPEACTABICHUS O B3aMMOIIPEBPALLECHUSIX
SHEPrUM U 00 SBOJIIOIMH BEILIECTB B IPUPOJIE, O MYTIX PELIECHUS TI00alIbHbIX MPOOIEM YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA
— CBIPBEBOM, IHEPTrEeTUUECKOM, MUILIEBON U HKOJIOTHYECKOI 0€30MacHOCTH, TPOOIIEM 3APaBOOXPAHEHHUS.

N3yuenue xummu:

CIIOCOOCTBYET pealu3allii BO3MOXKHOCTEH Ui caMOpa3BUTUS U (POPMHpPOBAHUS KyJIbTYpbl JUYHOCTH, €€ OOIIel u
(GYHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUIEHUSI M TBOPYECKUX CIIOCOOHOCTEH OOy4YaroIIMXCsl, HaBBIKOB UX
CaMOCTOATENIbHON Y4eOHOU NeATEIbHOCTH, JKCIEPUMEHTANBHBIX U HCCIEIOBATENbCKUX YMEHUH, HEOOXOJIMMBIX Kak B
TIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATHHON ACSITEbHOCTH;



3HAKOMUT CO CHEUU(DUKON HaydYHOTO MBINUICHHMS, 3aKJIaAbIBAET OCHOBBI LIETOCTHOIO B3IVIA/1a HA €MHCTBO MPUPOJBI U
YeJI0OBEKa, SIBJISIETCS] OTBETCTBEHHBIM ATAloM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

croco0CTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY,
BHOCHUT CBOI BKJIaJ] B 9KOJIOTMUYECKOE 00pa3oBaHUE O0YHAIOIINXCS.

JlanHble HampaBieHUs B 00YYEHUU XUMHUHU O0ECIEUUBAIOTCS CHEU(PUKON CoAep)aHUsd yueOHOTO MpeaMeTa, KOTOPbIi
SBIISIETCS TIEIArOTUYECKH aJalITUPOBAHHBIM OTpaXeHHEM 0a30BOI HaAyKH XMMHH Ha ONIPEACIEHHOM dTare e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOEHUE OOYYAIOUIMMHCS CHCTEMBI
NEPBOHAYAIBHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKOW XHMHU M HEKOTOPBIX OTHECIbHBIX 3HAYUMBIX IOHSATHM
OPraHUYECKON XMMUHU.

CtpykTypa conaepkaHUsl NPOrpaMMbl MO XUMHUU CPOPMHUpPOBAHA HAa OCHOBE CHCTEMHOrO MOAXOAA K €€ M3YUYEHHUIO.
CopeprxaHue CKIaJbIBAETCA U3 CUCTEMBI IOHATHA O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MIOHATHIA O XUMHYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BAaHbI MO MPHUHIIMILY IOCIEI0BATEIBHOIO PAa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSA:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— [lepuoanueckoro 3akona /l. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XWMUMU;

— YYEHHS O CTPOEHUU aTOMa U XUMHUYECKOU CBSI3H;

— IIPeICTaBICHUN 00 AIMEKTPOTUTUUECKOMN TUCCOIMAIIMN BEUIECTB B paCTBOPAX.

TeopeTnyeckne 3HAHUS pACCMAaTPUBAIOTCS HA OCHOBE SMIIUPUYECKH TOJTYYEHHBIX M OCMBICIEHHBIX (aKTOB,
Pa3BUBAIOTCS TOCJIENIOBATENBHO OT OAHOTO YPOBHS K JAPYroMy, BBIMONHSS (YHKIUU OOBSCHEHUS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BOBMOYKHOCTEMN MPAaKTUYECKOr0 NPUMEHEHUS U MOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMmbl MO XUMHUU CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XHUMHYECKOW COCTaBISIOIIEH
HAyYHOM KapTHUHBI MUpa B JIOTUKE €€ CHCTEMHOM MPUPOJbl, LIEHHOCTHOI'O OTHOILIECHUS K HayYHOMY 3HAHHUIO M METOJIaM
MO3HaHUS B HayKe. V3ydyeHHEe XMMUU MPOMCXOAMUT C MPUBICYECHUEM 3HAHUM U3 pAaHEE M3YyUEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 knaccel» U «Pu3nka. 7 Kiaacey.

[Ipu u3yuyeHUM XUMUHU TPOUCXOAMUT (POpMHpPOBAHME 3HAHMI OCHOB XMMHUYECKOM HayKHd KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUs, NMPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOW KYJBTYpBI. 3ajada



y4eOHOTr0 MpeMeTa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHHUH, MOCTYIMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAyKd, B MPUOOIICHHH K
HAyYHBIM METOJaM T[O3HaHUS TPU M3YYCHUH BEIIECTB M XHUMHUYECKUX peakiuii, B (OPMHUPOBAHWM U Pa3BUTHH
MO3HABATENbHBIX YMEHUH M WX MPUMEHEHUU B Y4YEOHO-MO3HABATEIbHOM M Yy4eOHO-HCCIIEOBATEIbCKON J1€ATENbHOCTH,
OCBOEHMH MPaBUJI 0€301aCHOT0 OOpaIlleHHsI C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu n3ydeHnn XuMUM Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus BAXKHOE 3HAUCHUE TPUOOPENH TaKHE eI, KakK:

— (QopMupoBaHUE MHTEIJIEKTYaJlbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpA3OBAaHMIO, COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHATHIO PEIICHUM, CTOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

— HaIpaBJICHHOCTh OOYUYEHHUSI HA CUCTEMAaTHYECKOE MPUOOIIEHNE 00yUarOIIUXCsl K CAMOCTOSITEIbHOM MMO3HABATEIIbHOM
JESITETHHOCTH, HAYYHBIM METO/aM MO3HAHUS, (POPMUPYIOITUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHne yCJIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YyYarolIMMHUCS OIbITa pa3HOOOpa3HOUN AEATEeIbHOCTH,
MO3HAHUSA U CaMOIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMM), UMEIOUIUX YHHUBEpPCAJbHOE 3HAYEHUE s
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— ¢opmupoBaHue 001IeH PYHKIIMOHAIIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCIIC YMEHUU OOBSICHATH U
OIICHUBATh SBJICHUS OKPY’KAIOIIErO0 MHUPA, UCIOJL3Ysl 3HAHUS U ONBIT, MOJYUYECHHbIC NPU U3YUYCHUH XUMUU, NIPUMEHSATh UX
Y pEIICHUH POOJIEM B TIOBCETHEBHOM JKU3HU M TPYIOBOM JCSATEIBHOCTH;

— (¢opMHUpoOBaHHUE Yy OOYYAIOMUXCS TYMaHUCTHUYECKUX OTHOIICHUM, MOHUMAHUSA IIEHHOCTH XMMUYECKHUX 3HAHWM i
BBIPAOOTKH SKOJOTUYECKU LIETECO00Pa3HOT0 MOBEACHUS B OBITY M TPYAOBOW NEATEIBHOCTH B ILIENIAX COXPAHEHHUS CBOETO
30POBBSI M OKPYIKAIOIIEN TPUPOTHON CPELBI;

— pa3BUTHE MOTUBALMHM K OOYYEHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIO M CAMOBOCIIMTAHHMIO HA OCHOBE YCBOEHHS
00IIeYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO IS U HANIPABIEHHOCTH JaJbHEHIIIEro 00yYeHUS.

OO61iee ynciIo0 YacoB, OTBEAEHHBIX ISl U3YyUYEHUS XMMUU Ha YPOBHE OCHOBHOIO 0011ero 00pa3oBaHusi, cocTaBiseT 136
4yacoB: B 8 ki1acce — 68 yacoB (2 yaca B Hezelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIC XUMUYECKHE TOHATHUS

[Ipenmer xumun. Poslb XUMUM B KHW3HU YelOBeKa. XUMHUA B cucTeMe Hayk. Tena u BemlectBa. @U3NUECKUE CBOMCTBA
BelIECTB. ArperaTHoe cocTosiHue BeliecTB. [loHsATHe 0 MeTofax Mmo3HaHus B XuMuU. YucTteie BemiecTBa U cMecH. CriocoObl
pa3aeneHusi CMeCcen.

ATOMBI 1 MOJIEKYJIBl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XMMUYECKHUX 3JIEMEHTOB. [IpocThie M CIIOXHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajgeHTHOCTb aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.
OtHocutenbHass aroMHasg Macca. OTHOCUTENbHash MOJIEKYJsipHass Macca. MaccoBas A0 XMMHYECKOrO 3JIEMEHTa B
COECIUHEHUH.

KomnuectBo Bemectsa. Mosb. Moisipas Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX E€IUHUIL
BemecTBa. Pacu€Tel mo hopmynamM XUMHYECKUX COSTMHEHUH.

@u3NYeCKUEe U XMUMUYECKHE SIBICHUA. XHUMHYECKas peakiusi U e€ MpPU3HAKU. 3aKOH COXPAHEHUsS MacChl BELIECTB.
Xumnueckue ypaBHeHus. Knaccudukanus XUMHUYECKUX peakinil (COeIMHEHM s, Pa3JIOKEeHUs, 3aMelIeHUs, OOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/IOH, MpaBuiaMu paboThl B labopaTopuu U MpuéMaMu oOpaiieHus ¢ J1abopaTopHbIM
o0Opy0OBaHUEM, HW3Y4YEHHUE W ONUCaHWe (PU3NYECKUX CBOWCTB OOpa3lloB HEOPraHMYECKHX BEIIECTB, HaOIO/IeHHE
¢u3nyeckux (TUIaBIeHHE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYINKE, KUTICHUE U KOHJEHCAIUs BOJbl) U XUMHUYECKUX
(ropenue cBeuM, NPOKAJIIMBAHKE MEAHOW MPOBOJIOKH, B3aUMOJEICTBUE MeJla C KUCIIOTOW) SIBJI€HUI, HAOMIOI€HUE U ONUCAHUE
MIPU3HAKOB MPOTEKAHNU XUMUYECKUX PEaKIUil (pa3oKeHHe caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcunga meau (II) mpu HarpeBaHuM, B3aMMOJEHCTBHUE »kelie3a ¢ pacTtBopoM coiu Menu (II), uzydyenue
CIIoCO0OB pa3fielieHus] CMecei: C TMOMOIIbI0 MarHuTa, (GUIbTPOBAHME, BBIMAPUBAHHUE, AUCTWLISAIMUSA, XpoMarorpadus,
MPOBE/ICHUE OYMCTKM MOBAPEHHOW COJIM, HAOMIOJEHUE M OINKCAHUE PE3YJbTaTOB MPOBEACHUS OMNbITA, WILIIOCTPUPYIOIIETO
3aKOH COXPAHEHMs MacChl, CO3JaHUE MOJIETIEH MOJIEKYJI (IIapOCTEPKHEBBIX).

BaxxHelue npeacTaBuTe/ M HEOPraHUYECKHUX BelleCTB



Bo3nyx — cmecek razoB. CocraB Bo3ayxa. Kuciaopon — anemeHT u mpoctoe BemlecTBo. HaxoxzaeHue kuciopoaa B
npupoae, ¢u3MuecKue U XUMHUYeckue cBoWcTBa (peakuuu ropeHus). Oxcuawl. Ilpumenenne xuciopoaa. CrocoObl
MOJIYYEHHs] KUCIOpoJa B Ja0OpaTopuu W MPOMBIIUIEHHOCTH. KpyroBopoT kucimopona B mpupojge. O30H — autOTpONHas
MOU(DHKAIIHAS KHCIIOPO/Ia.

TeroBoit 3P (deKT XUMUYECKOW pEaKIMU, TEPMOXUMHUYECKHWE YpPABHEHHS, 9K30- U HHAOTEPMUUYECKUE PEAKIUH.
TormuBo: yroib U MeTaH. 3arpsi3sHEHHE BO3AyXa, yCUICHUE TAapHUKOBOTO 3 PeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxeHrue Bojopoaa B npupoje, pusndeckue U XMMUYECKUe CBOMCTBA,
MpUMEHEHUE, CIOCO0BI MoyyeHusi. Kucnotsl u comnu.

Monsipabiii 00bEM ra3oB. Pacu€Tsl 10 XMMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pactBopurens. PactBopbl. HachlllleHHBIE W HEHACBIIIEHHBIE PACTBOPBI.
PactBoprMoOCTh BemiecTB B BojJe. MaccoBas J0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHUs. Poib
PacTBOpPOB B IPUPOJIE U B KU3HU YeoBeKa. KpyroBopoT BoAbl B IIpUpoOI€. 3arpsi3HEHUE PUPOAHBIX BOJI. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus veopranmuecknx coeamHeHuil. Oxcuanl. Knmaccudukanus oxcumoB: cosieoOpasyromniiue (OCHOBHEIE,
KHCIIOTHBIE, aM(pOTEpHBIE) U HecoeoOpaszyromme. Homenknatypa okcuaoB. @u3nyeckne U XUMHUECKHE CBOWCTBA OKCHIOB.
[Tony4denune okCuI0B.

OcHoBanusi. Knaccudukamuss ocHoBaHUM: WIENOYM M HEPACTBOpPUMBbIE OCHOBaHMS. HoMmeHKIaTypa OCHOBaHUM.
DuU3nYECKE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loilyueHre oCHOBaHUIA.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucior. Du3nmdyeckrue M XUMHUYECKHE CBOMCTBA KHUCIOT. Psn
aktuBHoCcTH MetaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknarypa cosneid. duzndeckre 1 XuMHUYECKUE CBOMCTBa cosieil. [lomydenue cosei.

I'eneTnueckas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COEUHEHHUI.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COJAEpKaHUsl KUCIOpOJa B BO3/IyXe, MOIYyUYEeHHUE, COOUpaHne, paclo3HABAHUE U U3YUCHUE
CBOMCTB KHCJIOPOJIa, HAOJIOJCHUE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJIOM M YCIOBHS BO3SHUKHOBEHHSI M TPEKPAIICHUS
ropenus (mokapa), 03HaKOMJIEHUE ¢ 00pa3liaMHi OKCHJIOB U OITMCAHUE UX CBOMCTB, OJy4YeHHE, COOMpaHNEe, PACIIO3HABAHUE U
H3YUEHHUE CBOMCTB BOJoOpoja (ropeHwue), B3aumojeiicTBue Bojopona ¢ okcugom Menu (II) (Bo3MOXXHO HCIOJIB30BaHUE
BUJICOMATEPUAJIOB), HAOJIOJICHHE OOpa3IOB BEIIECTB KOJUYECTBOM 1 MOJb, UCCIEIOBAHUE OCOOCHHOCTEW PACTBOPEHUS



BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JO0JIEM PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBHE BOJABI C METa/UIaMH (HaTpyueM W KajbliieM) (BO3MOXKHO HCIIOJb30BaHUE BHUIEOMATEPHAJIOB),
UCCTIEIOBAaHUE 00pa3lloB HEOPTraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHUSI OKPACKU MHIUKATOPOB B
pacTBopax KHUCIOT U WIeoueld, u3ydeHue B3auMojehcTBusi okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCJIOT C
METAJUIAMH, PEAKUUN HEUTPAIM3ALUU, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO0 METaJUla JIPYIUM U3
pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe « BaykHenmume Kiacchbl HEOPraHU4EeCKUX COCIUHECHUN.

Ilepuoanuecknii 3akoH u Ilepmoamueckasi cucrema xumudeckux djiemMeHroB /. M. MenpeneeBa. CrpoeHue
aToMOB. XMMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

[TepBbie MOMBITKU KiIacCU(PUKAUA XUMHUYECKUX 3JIeMEHTOB. [loHATHE O rpymmax CXOMHBIX AJIEMEHTOB (IIETOYHbBIE U
MIEIOYHO3EMENIbHBIE METAILIbI, TaJOT€HbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amM(OTEpHBIC OKCHIBI U
TUIAPOKCHUIBI.

[Tepnogmueckuit 3akoH. [lepronnueckas cucrema xumudeckux simeMmeHToB [[. . MenneneeBa. Koporkonepuonnas u
muHHOnIepuoaHas gopmbl Ilepronuueckoit cucrembl xumudeckux snemeHToB [[. M. Menneneesa. Ilepuoabl v Tpymibl.
DU3NYECKNN CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U IPYNIIBI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX sfiep. M3otomnbl. DnekTponbl. CTpoeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumuueckux 3memMeHToB llepuoanueckoi cuctemsl . 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €0
nonoxenuto B [leprnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS PaJiiyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METALUIMYECKUX U HEMETAUIMYECKUX CBOMCTB
[0 TpyNnaM 1 NepUuogaM.

3nauenue Ilepuoanueckoro 3akoHa u IlepmognMveckoll CUCTEMBI XMMHUYECKUX AJIEMEHTOB IS PAa3BUTUS HAYKU U
npaktuku. /. 1. MeHnneneeB — y4€HbINA U TPaXIaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mojisipHass W HEMOJSIpHAs) CBSI3b. OJEKTPOOTPUILIATEIBHOCTh XHUMHUYECKHUX
anemMeHToB. IOHHas CBA3b.

Crenenb oxuciienusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. I[Ipolecchl OKUCIEHUS U BOCCTAHOBIICHUS.
OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:



u3ydeHue oOpasloB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TMIPOKCHIA IIMHKA C pacTBOPaMU KHUCJIOT U
ieJIoueld, MPOBEJAEHUE ONBITOB, WIIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX pEakiuil (ropeHue,
peaKIuu pa3noKeHUs, COCTUHEHHUS ).

Mescnpeomemmnoie céazu

Peannzanust MeXIpeAMETHBIX CBSI3€M MPH M3yYEHUU XMUMHUU B § KJIACCE OCYIIECTBISETCS 4YEpEe3 HUCMOJb30BAHHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMIOHATHH, TaK W TOHSITUH, SBIISIIOMIUXCA CHUCTEMHBIMU [IJIi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (DakT, rMmores3a, TE€Opus, 3aKOH, aHAJIU3, CUHTE3, Kiaccu(uKkaius,
MEePUOANYHOCTh, HAOJIOJEHUE, PKCIIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: MaTepus, aToM, 3JEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOMbI, PATUOAKTUBHOCTH, MOJIEKYJIa,
ANEKTPUUECKUHN 3apsijl, BEIIECTBO, TEJNO, 0OBEM, arperaTHoOe COCTOSIHHE BEIIECTBA, ras, (PU3NYecKue BETUYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, INIaHETHI, 3BE31bI, COoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuHEpaybl, TOPHBIE MOPOIBI, TMOJIE3HBIE HCKOMAeMble, TOIUIUBO, BOIHBIC
pECYpCHI.

9 KITIACC

BemecTBO M XMMHYeCKasi peakuus

[Tepuonuueckuii 3akoH. Ilepuonuueckasi cucrema xumuueckux anemeHToB JI. M. MenpeneeBa. CtpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMUYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIusl, KaIbIUs U UX COCIUHEHUM
B COOTBETCTBHUU C MOJIOKEHHUEM 3JIEMEHTOB B [leproanueckoil cuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUTA KPUCTAJUIMYECKON PEMIETKHA U BUAA XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKMX BEHIECTB. XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COEUHEHUM, TeHEeTUUECKas CBsI3b HEOPTraHUUECKUX BEILIECTB.

Knaccudukanys XuMUYECKHX PEakiMid MO pa3IudHbIM MpU3HAKaM (10 YHCIYy U COCTaBy YYacCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, M0 MU3MEHEHHUIO CTENEHEH OKHMCICHHUS XMMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEaKIIUU, TEPMOXUMUYECKUE YPaBHEHUS.



[TonsitTue o ckopocTH XuUMUYECKOW peakiuu. [loHsTHEe 00 OOpaTUMBIX M HEOOPATHUMBIX XMMHYECKUX PEaKIMsIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX peakiusax. [londarue o katanuze. [lonarue o xumMuyeckom paBHOBeCcUU. DAKTOPHI,
BIIASIFOIIME HA CKOPOCTh XUMHYECKOUW PEAKIIMU U MOJIOKEHUE XUMUUECKOTO PAaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE PEAKITUH, SJIEKTPOHHBIM OalaHC OKHCIUTEIhHO-BOCCTAHOBUTEIHLHON PEaKIIHH.
CocraBnenue ypaBHEHU OKUCITUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C UCIOIB30BAaHUEM METO/Ia AJIEKTPOHHOTO OallaHca.

Teopus HIEKTPOIUTHUYECKON JTUCCOLMALMHU. OJEKTPOJUTHI W HEINEKTPOJUThl. KaTuoHbl, aHWMOHBL. MexaHu3M
JUCCOIMAIIMM  BEIIECTB C PAa3IUYHBIMU BHUJAMU XUMUYecKoW cBsizu. CteneHb aucconuanuu. CuiabHble W clia0ble
BIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaklMil MOHHOTO OOMEHa, IMOJHBIE M COKpAIIEHHBIE HOHHBIC
ypaBHeHUSs peakiuii. CBOICTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUNA 00 AJIEKTPOJIUTHUYECKON TUCCOLIMAIUU.
KauectBeHnHbie peakuyuu Ha HOHBL. [IoHATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJICTISIMU KPUCTAJUTHYECKUX PEIIETOK HEOPraHUUECKUX BEIECTB — METAJUIOB U HEeMeTaJUToB (rpadura
M anmasa), CJIOXKHBIX BEHIECTB (XJIOpUJA HATpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEakluu OT
BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, HCCIAEAOBAHHE AIICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoIlecca IAMCCOIMAINH
KHUCIIOT, TIeJoYel U coyied (BO3MOXXHO HCIOJIb30BAaHUE BHUACO MATEPHANIOB), MPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOUIUX
MPU3HAKU TPOTEKAHUsI peakinii MOHHOro oOMeHa (oOpa3oBaHWE Ocajika, BBIJEIEHHE ra3a, 00pa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA (TOPEHUE, PEAKIUU Pa3ioKEHUs, COCTUHEHU),
pacrno3HABaHUE HEOPraHUYECKHX BEHIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIMHA HA MOHBI, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4.

Hemera/uibl M UX COETUHECHUSA

OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue u
(u3nmyeckre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XHMMHYECKHE CBOMCTBA Ha IMpuUMepe XJjopa (B3auMOIECHCTBHE C
MeTallJIaMH, HeMeTajulamH, 1ienodyamu). XmopoBoaopod. CoisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YCHHUE,
npuMeHeHue. JlelcTBrue XJiopa W XJIOPOBOAOPOJIa HAa OPraHM3M 4YejoBeKa. BakHenmue XJIOpUAbl U MX HAXOXKICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka 3jaeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHUSI.
Crpoenue u (pusznueckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOJU(PUKAIIMU KHUCIOPOAA U



cepbl. XuMHUecKkue cBoiMcTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3MUECKHE M XUMUYECKUE CBoicTBa. OKCHIBI CEpbl Kak
MPEACTABUTENN KUCIOTHBIX OKCHIIOB. CepHasl KUCIOTa, (pU3nYecKkue U XMMUYECKUe CBOMCTBa (00IIME KaK MpeacTaBUTEINs
KJIacca KHCIIOT U cielupuyeckrue). XMuMUYECKUE PEaKIINH, JIeKalllhue B OCHOBE MTPOMBILIUIEHHOTO CIIOC00a MOIYYEHUsI CEPHOU
KuCIOThL. [Ipumenenue cepHoit kucimoThl. ConMM CepHOM KUCIOTHI, Ka4eCTBEHHAsI peakius Ha cyibdar-uoH. Haxoxmenue
cepbl U €€ COEOUMHEHUH B NpHUpoe. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelbl COCIMHEHUSMM CEpbl (KUCIIOTHBIE
TOXM, 3arPsI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEA0TBPAILIECHHUS.

OOw1as xapakTepucTuka 31eMeHTOB VA-rpyribl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIICHHUS.
A30T, pacnpocTpaHeHue B NpUPOJE, PU3MUECKHE U XUMHUYECKHe cBoiicTBa. KpyroBopor asora B mpuponae. AMMHAK, €ro
(du3nYecKue 1 XMMUYECKHE CBOICTBA, MOIydeHUe U npuMeHeHne. Colin aMMOHHUS, UX (PU3HUYECKHE U XUMUYECKHUE CBOMCTBA,
npuMeHenre. KadecTBeHHasi peakiys Ha MOHBI aMMOHHMS. A30THas KHUCIOTa, €€ MOoJydeHHe, (PU3NYeCKHe U XUMHUYECKHE
cBOicTBa (OOIIME Kak MpeACTaBUTEN Kjacca KUCIOT U cnenuduueckue). Vcrnonbp3oBaHue HUTPATOB U COJICH aMMOHHS B
KayeCcTBE MUHEPAJIbHBIX YJOOpeHM. XUMHUECKOEe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSAUHEHMSIMH a30Ta (KHUCIOTHBIE
JOKM, 3arps3HEHUE BO3AyXa, MOYBbI U BoAoéMoB). docdop, amnorponsbie mMoaudukanuu ¢docdopa, ¢uznueckue u
xumudeckue cpoiictBa. Okcun gocdopa (V) u dpochopnas kucnora, pusndeckue U XUMHUYECKHE CBOMCTBA, MOIYYEHUE.
Ucnonp3oBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI00OPEHUH.

OO0mas xapakTepuctuka 31eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE CTETIEHU OKHCIIECHUS.
VYrnepon, annoTponHble MOoAW(UKAILIMK, pacpOCTPAaHEHNUE B MPUPOJE, (PU3NUECKHE U XMMHUUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yrinepona B npupone. Okcuubl yriaepoaa, ux (U3MYECKME UM XMUMHUYECKHME CBOMCTBA, JCHCTBHME HA JKUBBIC
OpraHu3Mbl, IMOJIYYEHUE M NPUMEHEHUE. DKOJOrMYecKue IMpoOJeMbl, CBs3aHHble ¢ okcuaoM yriaepoxa (IV), rumoresa
TJI00JIBHOTO TIOTETUICHHS KJIMMaTa, MapHUKOBBIN 3P ¢deKT. YroapHas KHCIOTa U € CONr, MX (PU3UYECKHE U XUMHUYCCKHE
CBOICTBa, MosiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-uOHBL. Mcmonb3oBaHue KapOOHAaTOB B OBITY,
MEINLIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavasibHbIE TOHATUS 00 OpPraHUYECKHMX BELIECTBAX KAK O COEIMHEHMSX YIiepoaa (METaH, 3TaH, STUJIEH,
alleTUJICH, 3TaHOJ, TIMLEPHH, YKCycHas kucnoTta). [IpupoaHbie HCTOYHUKHU yTIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTH),
NPOAYKTHI UX NepepaboTku (O€H3MH), UX POJib B OBITY U MPOMBIIITIEHHOCTH. [ToHsITHE O OMOIOTHYECKN Ba)KHBIX BEIIECTBAX:
KHUpax, OelKax, yriaeBojax — U MX poJIM B JKU3HU 4yejoBeka. MaTepuaiabHOE €IMHCTBO OPraHMYECKUX M HEOPraHWYECKUX
COCIUHCHUM.



Kpemuuii, ero ¢usznueckue U XMMUYECKUE CBOICTBA, MojdyuyeHue U npuMeHenue. CoeqMHEHUs KPEMHUSI B MPUPO/IE.
O6mue npencraBineHuss o6 okcuae kpemMuus (IV) m kpemuueBoil kucimore. CHIMKAThl, MX HMCHOJIb30BAHHE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeline cTpouTeNnbHbIE MaTepUalibl: KepaMHUKa, CTEKIIO0, HEMEHT, OETOH, kene300eToH. [Ipobnemsl
0€301acHOT0 MCTOIB30BAHMS CTPOUTEIBHBIX MAaTEPUATIOB B TTIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3lo0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHMCIOTHI, IPOBE/ICHUE KAUYECTBEHHBIX PEaKIMi Ha
XJIOPU-UOHBI U HAONIOJEHUE MNPU3HAKOB HX MPOTEKAHMS, OMBITHI, OTpa)xaromue (U3NYECKUEe M XHMMHUYECKHE CBOWMCTBA
TaJIOT€HOB M HX COEJUHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPHUATIOB), O3HAKOMIIEHHE € OOpa3liaMHu XJIOpPHUIOB
(rajoreHuI0B), O3HAKOMJIEHHE C OoOpa3iaMu cepbl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB),
Ha0JII0/ICHKE TIpoliecca OOYTIMBaHUS caxapa MoJ| JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHUCIIOThI, U3yYEHHE XUMHUYECKUX
CBOMCTB pa30aBJICHHON CEpHON KUCIIOTHI, TPOBEJCHUE KaUeCTBEHHON PeaKIuM Ha CyJb(aT-uoH U HAOIIOJIeHUE TTpU3HaKa e&
MPOTEKaHUsI, O3HAKOMJICHUE C (PU3MYECKUMU CBOMCTBaMM a30Ta, ¢ochopa M UX coeAMHEHUN (BO3MOMKHO HCIOJIL30BAHUE
BUJICOMATEPHUAITIOB), 00pa3aMu a30THBIX M (POCPOPHBIX yIOOpECHHA, MOIyIeHUE, COOMpaHNe, PAacTIO3HABAHNUE U M3YyYCHHE
CBOMCTB aMMHaKka, MPOBEJCHUE KAYECTBEHHBIX pEaKIMii HAa MOH aMMOHUA M (ocdar-noH W H3ydYeHHE NPU3HAKOB MX
NPOTEKaHUs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCHOJb30BAHHE
BUJICOMATEPUATIOB), M3yUYEHHE MOJENEeH KpHUCTAIUIMYECKUX pelETOK anmMasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
OpOLIECCOM aJCOPOLMM PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IOJIyYEHHE,
coOupaHue, pacrio3HaBaHUE W W3y4Y€HWE CBOMCTB YTJIEKHCIIOTO rasza, MPOBEJACHHE KAaYeCTBEHHBIX PEaKIui Ha KapOOHAT W
CUJIMKAT-UOHBl U W3YYEHUE MPU3HAKOB UX MPOTEKAaHMs, O3HAKOMIICHUE C MPOAYKIHUEW CUIMKATHOW MNPOMBIIIIEHHOCTH,
pelIeHre 3KCIePUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHel1re HeMeTallIbl U UX COCTUHEHUS.

MeTtanbl 1 MX COeIMHEHNUS

OO611ast xapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU WX ToJiokeHus B [lepuonnueckoit cucreme
xumuueckux snemeHtoB JI. WM. MengeneeBa u crpoeHus atomoB. CTpoeHHME MeTauioB. Meramindeckas CBSI3b M
METAUIMYECKAST KPUCTAJUIMYECKAsd PEIIETKA. DIEKTPOXUMUYECKUN PAl HAPSHKEHUN METaioB. OU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTaoB. OO0mIKe crocoObl MoMyueHus: MeTayiioB. [ToHsITHE 0 KOPPO3UK METANIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThI
ux oT Koppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHHM, OPOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.



[[lenounsie MeTaiuibl: nosioxkeHue B [lepuoamdeckoit cucteMe xumuueckux snnemeHtoB J[. . MeHneneeBa, cTpoeHue
WX aTOMOB, HaxoXJeHue B mpupoje. Ousznueckne M XUMHUUYECKHWE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCUabl U
TUAPOKCUABI HATPUA U Kanus. [ [puMeHeHne Men0uYHbIX METAIUIOB U UX COCTMHEHUM.

[IlenmoyHO3EMENBbHBIE METAJUIBI MATHUN U KAIBIUMN: TOJ0XKEHUE B [leproanyeckon CUCTeME XUMMHYECKUX 3JIEMEHTOB [l.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaX0XJIeHUE B npupoje. OPu3nueckue 1 XMMUYECKUE CBOMCTBA MAarHUs W KaJlbIUsl.
Baxkneiinme coequaeHus Kaablusl (OKCUI, TUIPOKCH, COTH). JKECTKOCTH BOJIBI M CITIOCOOBI €€ yCTpaHEHUS.

AntoMuHui: nonoxxkeHue B Ilepuoandeckoit cucreme xumudeckux anemMeHTtoB J[. M. MenaeneeBa, cTpoeHHE aToMa,
HaxoXXJIeHUE B mpupoje. Ou3ndeckre U XUMUUECKHE CBOMCTBA alfOMUHMSA. AM(pOTEpHBIE CBOMCTBA OKCHUJIa M THAPOKCHAA
AJTFOMUHMUSL.

Kenezo: nonoxenne B llepuomnueckor cucreme xmmudeckux snemeHTtoB J[. M. MenpeneeBa, cTpoeHue aroma,
HaxO0XJEeHHUE B Mpupojie. PU3nyecKkrue 1 XMMUYECKUE CBOMCTBA kene3a. OKcuibl, TUAPOKCU B U conn xkenesa (I1) u xenesa
(I1I), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3laMyd METAUIOB M CIUIABOB, UX (DM3WYECKUMH CBOWCTBAMH, W3YUYEHUE PE3YyJbTATOB KOPPO3UU
METaJIJIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJECHCTBUS OKCHJAA KalbIlUsd W HATPHUS C
BOJIOM (BO3MOYKHO HMCTOJIb30BAHUE BHICOMATEPHAIIOB), UCCIEOBAHUE CBOMCTB KECTKON BOJIBI, MTPOIIECCa TOPEHUS JKelie3a B
KHUCJIOpOo/ie (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIMii HAa HOHBI:
MarHus, Kajablus, antoMuHusi, nuHka, xeneza (II) m xemeza (III), menu (II), HaGmrogeHHE W OMUCAHUE MPOLIECCOB
OKpaIllMBaHUS TUIAMEHHM MOHAMU HATpUs, Kajaus W Kbl (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEPHATIOB), UCCIIEIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA AIFOMHUHUS M THUIAPOKCHIA ITMHKA, PElIEHHE JKCIEPUMEHTAJbHBIX 3aJad 10 TeMe
«BaxxkHenimne MeTalljibl U UX COCIUHEHUD.

XuMHuA 4 OKpYsKaollas cpeaa

BemectBa u Marepuanbsl B MOBCEAHEBHOM >KM3HU 4YEJIOBEKAa. be30MmacHOE MCIOJIb30BAHUE BEIIECTB U XUMHUYECKUX
peakiuii B ObITy. [lepBasi mOMOIIs TPU XUMUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpY’Karolled cpedbl (MpeaenbHasl JOoMyCcTUMas KOHIeHTpamus Bemects, ganee — [1JIK).
Ponp xumuu B pereHnn dKOJOTHYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

U3yueHUe 00pa3lioB MaTEPHUANIOB (CTEKIIO, CIJIABbl METAILJIOB, TOJIMMEPHBIC MaTEPUATIBI).



Mesxicnpeomemmuuwle céasu

Peanmzamnus MeXIpeIMeTHBIX CBS3€H MpPU M3yUYEHWH XUMHUHU B 9 Kilacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHHE Kak
oOIUX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHHA, SBISIONIMXCS CHCTEMHBIMH JUISl OTICIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: HAy4YHBIN (DaKkT, TUMIOTE3a, 3aKOH, TEOpHsl, aHAIN3, CUHTE3, Kiaccupukanms,
NIEPUOIMYHOCTh, HAOIIOJEHUE, DSKCIIEPUMEHT, MOJCIUPOBAaHUE, H3MEPEHHE, MOJeNb, SBIICHUE, MapHUKOBBIA 3(P(dEKT,
TEXHOJIOTHSI, MaTePHAJIBI.

dusnka: Marepusi, aTOM, D3JCKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIBI, pPaJWOAaKTHUBHOCTb, MOJCKYJIA,
AIEKTPUUECKUH 3apsi, MTPOBOTHUKH, MOJYIPOBOIHUKH, TUAICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAsT PEIETKA, CIIAaBbl, (DU3NICCKNE BEITMUNHBI, SUHUIIBI
WU3MEPEHHUsI, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  ¢orocuHTe3, ApIXaHuWe, Owocdepa, DIKOcHCTEMa, MHUHEpaJIbHBIE yAOOpEHUS, MHUKPOIJICMCHTHI,
MaKpOAJICMEHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpATbI, TOPHBIE MOPOJbI, TMOJIE3HBIE HCKOMAEMbI€, TOIUIUBO, BOJHbBIC

PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE Pe3yJbTaThl OCBOCHHUS IMPOTPAMMbl OCHOBHOT'O OOIIEro 0o0pa3oBaHUs TOCTUTAIOTCS B XOJe OOyUYCHUS
XUMUHU B €IWHCTBE Y4YEOHOM W BOCHHUTATEIBHOM JEATETHOCTU B COOTBETCTBHUU C TPAJUIMOHHBIMH POCCHUHCKUMU
COITMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSATHIMU B OOIIIECTBE MIpaBUIIaMU U HOPMaMU MOBEJICHUS
1 CITIOCOOCTBYIOT IMPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS M COIMMATTU3AINH 00yJarOIIHXCS.

JIM9HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOW ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAIIUN U PACIIMPEHUE ONbITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpruoTH4eCKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY M HAy4YHOMY HACJICAMIO, MMOHUMAaHUS
3HAQYEHUSI XMMUYECKOW HAYKH B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAAETh JIOCTOBEpHON HHGpOpMAaIUE o
MEePEIOBBIX JOCTHXKCHHUSAX M OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHUAX 00
YCTPONCTBE MUpa U OOIIIECTBA;

2) rpaKaaHCKOr0 BOCIMTAHMS

MIPEJICTABIICHHUS] O COLMAIBHBIX HOPMAX M MPaBWIAX MEXKIMYHOCTHBIX OTHOLICHUM B KOJUIEKTUBE, KOMMYHUKATUBHON
KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIC3HOH, Y4eOHOHMCCIEI0BATEIbCKOM, TBOPUYECKOM M JPYTrUX BHIAX JCSATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIEATEIIbHOCTH TP BBIMOJHEHUH YUY€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITIOJIHCHUU
XUMUYECKUX JKCIIEPUMEHTOB, CO3JIaHMHM Y4YE€OHBIX IPOECKTOB, CTPEMJICHHS K B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIU B
MpoIiecce ITo yueOHOM NesITeIbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPUILEH C MO3UIIMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 ITO3HAHMSL:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE M XMMUUYECKON peaKiui, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH W COCTABJISIONIME OCHOBY IS NMOHHWMAHHUS CYIIHOCTH HAyYHOM KapTHHBI MHUpA, MPEICTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3SX YEJIOBEKa C MPUPOIHOM CPEoid, O POIH XUMHUHU B TIO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHBBI, HANPABJICHHbIE HAa MOJYyYEHHUE HOBBIX 3HAHMM MO XUMHH, HEOOXOAUMBIC ISl OOBSICHEHUS
HaOI0JTaeMBIX TPOILIECCOB W SIBJICHHA, TMO3HABATENHHOW, MH(POPMAIMOHHON W UYUTATEIBCKOW KYyIbTYyphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW IUTEPATypOH, MOCTYMHBIMH TEXHUYECKHUMHU
CpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTUI;

MHTEPEC K 00YUYEHUIO U MO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTD M CIIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOSKTHON U
UCCJIeI0BATENHCKON JEATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTU U YPOBHS 00yUY€HHUS B JlaJbHEHIIIEM;

4) popmMupoBaHusi KyJbTYpPbl 310POBbA:

OCO3HaHUE LIEHHOCTHU *U3HU, OTBETCTBEHHOI0 OTHOILIEHHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3/10pPOBbIl 00pa3 KU3HHU,
OCO3HaHWE TMOCICACTBUH M HENPUATHE BPEIHBIX NPHUBBIUEK (YHOTPEOJEHHUS aJIKOroJig, HApPKOTHUKOB, KypeHHs),
HEOOXOIMMOCTU COOJIIOIEHHS MPaBUJI 0€30MAaCHOCTH NP OOpAIIEHUH C XMMUYECKUMH BEIIECTBAMHU B OBITY U pealbHOU
KHU3HH,

5) TpyaoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY HU3y4YeHHIO0 Mpodeccuil M Tpylda pa3IudHOTO pOJa, YBOKEHHE K TPYIy U pe3ybTaTam
TPYAOBOM JESATENbHOCTH, B TOM 4YHCJE HAa OCHOBE MPUMEHEHMs NPEAMETHBIX 3HAHUI MO XUMHH, OCO3HAHHBIA BHIOOD
UHAMBUYAIbHON TPAEKTOPUH MPOJOJDKEHUsST 00pa3oBaHMs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCHeurHol MNpodeCCHOHATBHON NEATETHbHOCTH W Pa3BUTUS HEOOXOIMMBIX
YMEHHI, TOTOBHOCTH a/IalITUPOBATHCA B MPO(HECCHOHATEHON Cpejie;

6) 3K0JI0rHYeCKOro BOCTIUTAHUSA:

HKOJIOTMYECKHU 1e7eco00pa3HOe OTHOILIEHUE K MPHUPOJE KaK MCTOYHHUKY >KM3HHM Ha 3eMile, OCHOBE €€ CyIleCTBOBaHUS,
NOHUMaHUE IEHHOCTH 3/I0POBOr0 M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UUYECKOMY
U TICUXUYECKOMY 3710POBBIO, OCO3HAHUE LIEHHOCTU COOJII0/IEHUS MPaBUII 0€30M1aCHOTO MOBEAEHUS MPU paboTe ¢ BEIIECTBAMM,
a TaKKe B CUTYALIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy4aeMbIe TIPU U3YYECHUH XUMUH, JJIs PEIICHUS 3a/1a4, CBI3aHHBIX C OKPY KaIowIei
IPUPOJTHOM Cpesioil, ISl MOBBILLIEHUS! YPOBHSI 9KOJIOTHUECKON KYJIbTYpPbl, OCO3HAHMSI II100aJIbHOTO XapaKTepa SKOJIOTHYECKUX



npoOJieM U MyTel UX PEIICHUs MOCPEICTBOM METOJIOB XUMUHM, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS] PYKOBOJACTBOBATHCS UM
B I103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATILHOU MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATbBI

B cocraBe MeranpenMeTHBIX PE3yJbTATOB BBIICIAIOT 3HAUYMMBIC 1Ji1 (POPMHUPOBAHUST MUPOBO33PEHUS OOIICHAYYHBIC
MOHATHUS (3aKOH, TEOPHUS, IPUHIIHII, TUIIOTE3a, GaKT, CUCTEMa, ITPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIE UCTIOJIB3YIOTCS B
€CTEeCTBCHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX W IIO3BOJISIOT HAa OCHOBE 3HAHMH W3 JTHUX MPEIMETOB (POPMHPOBATH
npeACTaBIeHUEe O IEJOCTHOM Hay4dyHOW KapTMHE MHpa, W YHUBEpCaJIbHbIe Yy4eOHBIC JCeHCTBUs (TTO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYyJISSTUBHBIE), KOTOpble oOecreunBatoT (OPMUPOBAHHE TOTOBHOCTHU K CaMOCTOSITEILHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YU€OHOM e TETbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE T1eHCTBUSA

ba3oBble Jioruyeckue aeicTBUA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS MPU OCBOCHUM 3HAHUMN: PACKPBIBATH CMBICT XUMHYECKHX
NOHATUM (BBIACNATh MX XapaKTepHbIE NPU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMH MOHSTUSIMU), MCIOJIb30BATh
MOHATUS JUIi OOBSCHEHHS OTISIbHBIX (PAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHHUS M KPHUTEPHH I KiIacCH(pUKAIMU
XUMUYECKUX BEIIECTB W XHMHUYECKHUX pEaKIUi, yCTaHABIMUBATh IPUYMHHO-CJIEJACTBCHHBIC CBS3U MEXKIY OOBEKTaMHU
U3YUYEHUsI, CTPOUTD JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHBIE, ICTYKTUBHbIC, [0 aHAJIOTHUH ), JIeJaTh BHIBOJIbI M 3aKITFOUEHUS;

YMEHHE MPUMEHSATHh B MPOLIECCE MO3HAHUS MOHATHUS (IIPEAMETHBIE U METAlpPEIMETHbIE), CUMBOJINYECKUE (3HAKOBBIC)
MOJICIH, WCIOJIb3yeMble B XHUMHH, MPEOOPa30BHIBATH IMIHUPOKO IPUMEHSIEMBIE B XUMHH MOJICIbHBIC IPEACTaBICHUS —
XUMHUYECKUH 3HAK (CMMBOJI 2JIEMEHTA), XUMHYEeCKast popMyJsia U YpaBHEHHUE XUMUUYECKOW peakIuy — MPU PEIIeHUH y4eOHO-
MO3HABATEBHBIX 33/1a4, C YUETOM ATHUX MOJICJILHBIX MPEJICTABICHNI BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIUW, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIECTBEHHBIC CBS3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBarebCKue 1€MCTBUS:

YMEHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAK)KE B KAUYECTBE OCHOBBI IS
(dhopMUpOBaHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHUIM;



NpUOOPETeHNE OMBbITa MO TUIAHUPOBAHWIO, OPTraHM3AIlMd W TPOBEICHUIO YYCHHYECKUX DKCIIEPUMEHTOB, YMEHHUE
HAOJII0IaTh 32 XOJIOM IPOIIecca, CAaMOCTOSITEIbHO MPOTHO3UPOBAThH €ro pe3yibTaT, (OPMYITHPOBATh 0OOOIIEHUS U BBHIBOIBI
0 pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATH OTUET O MPOJIEIaHHOMN padoTe.

Pa6ora ¢ undgopmanmueii:

yMEHUE BBIOMPATh, aHATM3UPOBATH M HHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHUIOB U (POpPM MpeACTaBICHHUS,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOUYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO COJEpKaHUs, CIIPABOYHBIC TOCOOMS,
pecypchl IHTepHeTa), KpUTUYECKH OIICHMBATh IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSITh Pa3InIHbIC METOJIBI U 3alPOCHI TIPHU TTOMCKE B 0TOOpEe MH(OPMAIIMU M COOTBETCTBYIOIIMX JTaHHBIX,
HEOOXOAMMBIX VISl BBIMTOJTHEHUST YICOHBIX U TIO3HABATEIBHBIX 33/1ad OMPENeIEHHOTO THITA, TPHOOPETEHHE OMBbITa B 00IACTH
WCIIOJIB30BaHUSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJAJCHUE KYJIbTypOH aKTUBHOTO HCIIOIb30BAHUS
Pa3MUYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMpATh ONTUMAJIbHYI (OpMy TNpencTaBieHus HHPOPMALUUA U
WUTIOCTPUPOBATh pElIaeMble 3aJaydl HECJIOKHBIMU CXEMaMH, JuarpaMmamu, JIpyrumMu @opmMamMu Tpadukd © HX
KOMOHHAITUSMU;

YMEHHE HUCIOJIb30BaTh M aHAJTU3UPOBATh B MpOIlecCce YUeOHOW M MCCIIEAOBATEIBLCKOW JEATEIHHOCTH WH(OpPMAIHIO O
BITUSTHUW TTPOMBIIUICHHOCTH, CETHCKOTO X035HUCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYIKAIOIICH TPUPOTHON CPEIBI.

KoMMmyHuKkaTHBHBIE YHHBepcadbHbIe y4eOHbIe 1elCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0j€ nuajnora u (Win) TUCKYCCHUHU) MO CYHIECTBY 0OCYX/IaeMON TeMbI, (POpMYIHPOBATH
CBOM TIPE]IJIOKCHUSI OTHOCUTEIIEHO BBITIOJTHEHHUS MPEIIOKEHHON 3a1a49H;

YMEHUS TPEACTABIATh MOJYyYCHHBIC PE3yJIbTaThl MO3HABATEILHON JCSITEIBHOCTA B YCTHBIX W MHUCHMEHHBIX TEKCTaX;
JIeNaTh TPE3CHTAIMI0 PEe3yJbTATOB BBIOJHCHUS XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOpPHOTO OIbITa, J1a00paTOpHOM
paboThI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS Yy4yeOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABaTEIbHOM W HCCIEI0BATEIHCKON
JEATENHPHOCTH TPH PEIICHWH BO3HUKAIONIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS ITO3HITHMA
(oOcyxnmenus, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIMS COBMECTHBIX JCHCTBUH, OMPEACIICHNE KPUTEPHUEB TIO
OIICHKE KaueCTBa BBHIIIOJIHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIE yHMBepcaibHbIe YUeOHbIe eiicTBUS:



YMEHHE CaMOCTOSITENIbHO OMPEAENATh LETH ACSITeNbHOCTH, IIAaHUPOBATh, OCYIIECTBIATH, KOHTPOJIUPOBATH U TPHU
HEOOXOTMMOCTH KOPPEKTHPOBATH CBOIO JIESITEILHOCTh, BHIOMpaTh Hanbosee 3(h(HEeKTUBHBIE CIOCOOBI pelieHus YUYeOHBIX H
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIbHO COCTAaBJSTh WM KOPPEKTUPOBATH MPEJIOKEHHBINH alIrOpUTM JAEUCTBUN TIpH
BBITIOJTHCHUH 33JIJaHUH C YIETOM MOTYYCHHs] HOBBIX 3HaHWN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBHE IMOJYyYEHHOTO pe3yJbTaTa 3asBICHHON IeIM, YMEHHE WCIIOJIb30BaTh M aAHAIM3HPOBATh KOHTEKCTHI,
npejiaracMbie B yCIOBUU 3aJaHUA.
INPEJMETHBIE PE3YJIbTATBI
B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHIO O0OS3aTENILHOTO COACPXKAHMs, YCTaHOBJICHHOTO JIaHHOM
dbenepanbHOll paboueil MporpaMMou, BBIACISIOT: OCBOEHHBIE OOYYAIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
necTBuid, ciennduyueckue Uisi TpeaMeTHON 001acTi «XUMHsD, BUIBI IE€ATEILHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS, €r0
UHTEpIIpETaLNU, IPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalIMsIX.
K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y
00yJaronmxcsi yMEHHUIA:
e PpacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMHUECKUN IJIEMEHT, IPOCTOE BEIIECTBO,
CJI0)KHOE BEUIECTBO, CMECh (OTHOPOAHAS U HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U MOJIEKYJISIpHASI
Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJIsI XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATEIbHOCTh, CTENIEHb OKUCICHUS, XUMUYECKas
peaxiusi, KjIacCH(PUKAIUS PEaKIHii: peaklud COCIWHEHUS, PEaKIUU PA3I0KCHHsI, PEaKIMu 3aMeIICHHsI, PEaKIuu
OoOMEHa, 3K30- U 3HJIOTEPMHUUYECKUE PEAKLUU, TEIJIOBOM 3(P(EKT peakuuu, Sapo aroMma, JIEKTPOHHBIN CIOW atoMa,
aTOMHasi OpOUTalb, paguyC aToMa, XUMHUUYECKas CBSI3b, MOJISIPHAS W HEMOJSIPHAs KOBaJCHTHAs CBS3b, MOHHAS CBS3b,
MOH, KATUOH, aHWOH, PaCTBOP, MaccoBasi 10J1s BellecTBa (MPOIEHTHAsI KOHLIEHTPAIUsi) B PaCTBOPE;
*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U MPUMEHSTH 3TU MOHATUS MPU OMKMCAHUU BEIIECTB
Y X TIPEBPALICHU;
* HCIOJH30BaTh XUMHUUECKYIO CUMBOJIUKY JJIsI COCTAaBICHHS (POPMYJI BEIIECTB M YPABHEHUI XUMHUECKUX PEaKIuil;



ONpENENATh BAJECHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COEAUHEHUSIX, CTENEHb OKHUCIEHUS SJEMEHTOB B
OMHAPHBIX COCIWHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy COCIMHEHHH 1o ¢dopmysam, BHI
XUMHYECKOU CBA3M (KOBAJICHTHAS! U MOHHASA) B HEOPTaHUYECKUX COCIMHEHUSX;

packpsiBath cmbich [lepuonnueckoro 3akona [[. M. MennpeneeBa: NJEMOHCTPUPOBATH NMOHUMAHUE ITEPUOAUYECKOU
3aBHCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJOXEHHS B [lepuoanueckoi cucreme, 3aKOHOB COXPaHEHHUS
MAaCCHhI BEILIECTB, IOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOTaIpo;

OMHCHIBATh M XapaKTepHU30BaTh TaOnuunHyto ¢opmy [leprnoanueckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB: pa3inyaTh
NOHATHUS «rJaBHas noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpymnmna)», manbie U GOJBIINE TEPUOIBI,
COOTHOCHUTH 0003Ha4YEeHUsI, KOTOphIe UMEIOTCsl B Tabnuie «Ilepronuueckas cucrema Xxumudeckux snemeHToB 1. .
MenneneeBay C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB W 3apsj slipa,
00111e€ YKCITO JIEKTPOHOB U PACIPEICIICHHE UX 0 AJIEKTPOHHBIM CIO0SIM);

KJIacCU(DUIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P dheKTy);

XapaKTepUu30BaTh (OMUCHIBATH) OOIIME XUMUUECKHUE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, IMOJATBEPIK/Iast ONMUCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BO3MOXHOCTH HPOTEKAHUS
XMMHUYECKUX NIPEBPALLIECHUN B PA3JINYHBIX YCIOBUSIX;

BBIUHCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MAacChl BELIECTB, MACCOBYIO JOJIKO XUMUYECKOTO 3JIEMEHTA
1o (opmyJie COeJMHEHUS, MACCOBYIO JOJIF0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUYECKON
peaxkuuu;

MPUMEHSTh OCHOBHBIC OMEPAIMH MBICTUTEIBHON JEATEILHOCTH — aHAJIN3 W CUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMATHU3AIINIO, KIIACCU(DUKAINIO, BHISBICHUE PUUYNHHO-CIICICTBEHHBIX CBS3€H — JIJIsl U3YyUEHHUs CBOMCTB BEIIECTB
U XUMHUYECKUX DPEaKIUH, eCTeCTBEHHO-HAyUYHbIE METO/bl MO3HAHUS — HAOJIOJIEHUEe, W3MEPEHHE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN);

CJIeIOBaTh MpaBUJIaM IOJIB30BAHUS XUMUYECKON TOCYJ0M W JTaOOpaTOPHBIM 00OPYIOBAaHWEM, a TaKXKe IMpaBUIaM
oOparieHus ¢ BEIIeCTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB



0 MOJYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHUCIOPOJ]a), MPUTOTOBIECHUIO PACTBOPOB C
onpeenéHHON MacCOBOM JT0JIeH PacCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI
TI0 PacIiO3HABAHHIO PACTBOPOB MIEJIOYEH U KHCIIOT C TTOMOIIBI0 HHANKATOPOB (JTaKMyC, (peHON(TaTICHH, METHIIOPAHK

U IpyTHE).

K xoniy oOyuenus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y
0o0yJaronnxcsi yMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUI: XUMHUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, AHUOH,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas
peakuus, XUMHUYECKasi CBS3b, TEIUIOBOM 3(PQEKT peakuuu, MOjib, MOJSIPHBIA 00BEM, PACTBOp, BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAss JAMCCOLMALIMAS, PEaKkUWd HOHHOTO OOMEHa, KaTalu3aTop, XHWMHUYECKOE
paBHOBecHe, oOpaTHMMble M HEOOpaTHUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKHCIUTEINb,
BOCCTaHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHHE, AJUIOTPONUsS, aM(OTEpPHOCTb, XMMHUUYECKasl CBA3b (KOBaJECHTHa,
MOHHAs, MeTaJNIn4yecKas), KpHUCTaIMyecKass peléTka, KOppo3us METajlIoB, CIUIaBbl, CKOPOCTb XMMHYECKOM
peakiuuu, npeaesbHo gomnyctumas konuentpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH 3TH MOHATHS IPU OMMCAHUM BEUIECTB
Y UX MPEBPaLICHUM;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS COCTAaBJIEHUS (POPMYJI BEIIECTB U YPABHEHUM XUMHUECKUX peaKuil;
OMpeNeNsITh BaJCHTHOCTh M CTENEHb OKHCICHHUS XMMUYECKHX AJIEMEHTOB B COCIMHEHUSX Pa3IUYHOrO0 COCTaBa,
OPUHAJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW Mo (opmysaM, BHJI XUMHUYECKOH CBS3U
(KoBaJIeHTHas, MOHHAsI, METAJUTMUECKas) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsA] MOHA MO XMUMHUYECKOH (opmyre,
XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCAMHEHUN, TUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTIO
BELICCTBA;

packpbiBaTh cMblicia [lepuonnueckoro 3akona /. 1. MenaeneeBa u JeMOHCTpUPOBATh €r0 NOHUMAaHUE: OMUCKHIBAThH U
XapaKkTepHu30BaTh TaONMuHyl0 (opmy lleprogudyeckoil CUCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3zinyaTh HOHITHS
«raaBHas noarpymnmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynna)», Manele u 00ibIIMe NEPUObI, COOTHOCUTh
0003Ha4YEeHUS, KOTOPbIe UMEIOTCSI B MEPUOJUYECKON TabyMIe, C YUCIOBBIMU XapaKTEePUCTUKAMU CTPOEHUSI aTOMOB



XUMUYECKUX 3JEMEHTOB (COCTaB U 3apsj sA1pa, oOILIee YMCIO JIEKTPOHOB U PACHPECICHUE UX IO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCJIMHECHHM B MpEesiax Majibix
NIEPUOJIOB U ITIaBHBIX MOATPYIII C YYETOM CTPOEHHUS KX aTOMOB;

KJIacCU(UIIUPOBATH XMMUYECKHUE JIEMEHTHI, HEOPTAaHMYECKHUE BEIIECTBA, XUMUYECKHUE PeaKIMH (TI0 YHCITY U COCTaBYy
YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PGeKTy, M0 U3MEHEHUIO CTENEeHEH OKUCICHHS XUMUUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME U CHENU(PUISCKUEe XUMHUYECKHE CBONCTBA MPOCTBHIX U CIIOKHBIX BEIIECTB,
NOATBEPKAAsl ONUCAHME NPUMEPAMU MOJIEKYJIIPHBIX W HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuui;

COCTaBJISITh YPABHEHUS SJICKTPOJIUTUUYECKON JUCCOLUMAIMUA KHUCJIOT, MICJIOYEH W COJIEH, MOJIHBIE W COKPAlIEHHbBIC
ypaBHEHUSI pEaKIii MOHHOTO OOMEHa, YpaBHEHHS PEaKIWid, MOJITBEPKIAONINX CYIIECTBOBAHUE TEHETHUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHBIX KIIACCOB;

pPacKpbIBaTh CYUIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM COCTABJIEHHUS JJIEKTPOHHOTO
OajlaHca TUX peaKIuii;

MPOTHO3UPOBATh CBOICTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX
MpPEBPALICHUN B Pa3IMUYHBIX YCIOBUSX;

BBIYUCIISATHh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIK0 XUMHUECKOTO JIEMEHTA
1o (opmyJie COeJMHEHUS, MACCOBYIO JIOJIF0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUYECKON
peakiuy;

coOoIaTh TMpaBujia TOJB30BAaHUS XUMHUYECKON TOCYJ0M W JTAOOpaTOPHBIM O0OPYIOBAaHHWEM, a TaKKe IMpaBHiia
oOparieHus ¢ BeEeCTBaMHA B COOTBETCTBUH C MHCTPYKIIMSIMU TI0 BBITIOJHEHHUIO 1a00PATOPHBIX XUMHUYECKUX OTBITOB
0 MOJYYEHHUI0 U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJNUTH PEAKIHMH, MOJITBEPKIAIONINE KAUYeCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpUI-, OpOMUI-, HOJUI-, KapOoHaT-, pocdar-, cunuKat-, cyibdar-, THAPOKCUA-UOHbBI, KATHOHBl AMMOHHMSI
Y MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX BEIIECTB;



e TPUMEHSTH OCHOBHBIE ONEpalMd MBICIUTEIBbHON JEATEIbHOCTH — aHallu3 W CHUHTE3, CpPaBHEHHE, O00O0OIIeHUE,
CHUCTEMAaTHU3aIINIO, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBS3€M — Il U3yYEHUs CBOMCTB BEIIECTB M XUMUUYECKUX
peakiii, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAHHS — HAOIOJIEHHWEe, W3MEPEHHE, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KoaunvecTBo yacon
DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB (uudposbie)
n Kontposabn IIpakTHuyeck
U TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ne padoThl
pecypchbl
n
Pazgea 1. [lepBoHayajibHbIe XMMUYECKUE TOHATHS
Xumus — BaxHas 001acTh
bubnunoreka [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 IIPaKTUYECKOU e
NIEATENHLHOCTH YeJIOBEKA S
bubmuoreka [JOK
1. BeniecTBa u xumMmnueckue
) U 15 1 https://m.edsoo.ru/7f418
pedain 3%c
Hroro mo paznemny 20
Pa3nes 2. BaxHeiilue npeacTaBuTe/ M HEOPraHMYeCKHUX BellleCTB
2. Bo3nyx. Kucnopos. bubmorexa LIOK
6 https://m.edsoo.ru/7f418
1 [TonsiTre 06 okcumax
37¢c
2. Bonopon. [Tonsitue o bubnmorexa [OK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJISIX
37¢c
2. Bopna. PactBopsl. [lonarue bubmorexa LHOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUSIX
37c
2. OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [IOK




HEOPraHUYECKUX
COETMHEHUN

https://m.edsoo.ru/7f418
37c

Hroro no pasneny

30

Pasnen 3. [lepuoguuecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jiemMeHToB /. U. MenpgesneeBa.
CTpoe}me aToMoOB. XUMHUYecKas CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHDBIE pe€akuuu

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bubnuoreka [JOK

XHMHUYECKHX 3JIEMECHTOB /. 7 https://m.edsoo.ru/7418
N. MenneneeBa. CtpoeHue 37c
aToma
XuMudeckas CBSI3b.
bubnunoreka [IOK
OxucnuTenbHO-
8 https://m.edsoo.ru/7f418
BOCCTaHOBUTEJIHHBIC 17
peakinuu o
bu6nmnorexka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7418
37¢c
bu6mmnorexa [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418
37¢c
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME




9 KVIACC

Ne KoanvecTBo yacon
DJICKTPOHHBIE
HaumeHoBaHue pa3aeioB (uudposbie)
n Kontpoabn IIpakTHuyeck
U TeM MPOrpaMMbl Bcero o0pa3oBare/ibHbIE
/ ble padoThI ue padoThl
pecypchl
n
Pa3nes 1. BemecTBo M XUMHYeCKHE peaKIUA
I [ToBTOpEHME U yriTyOJICHHE bubmmnoreka [JOK
1' 3HAHWU OCHOBHBIX Pa3/IeIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
but6mmoreka [JOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMHUUYECKUX PEaKIUi
636
1 DIEeKTPOTUTHIECKAs bu6mmoreka [JOK
3' JUCCcoLausg. XUMAYECKHUE 8 1 1 https://m.edsoo.ru/7f41a
peaKkumu B pacTBOpax 636
Nroro no pazneny 17
Pa3pen 2. HeMeTaJILI M MX COeIMHEHHS
) OO11as xapaKTepUCTHKA bubnuorexa [JOK
1' XUMHAYECKUX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynmel. ["anorensl 636
OO01as XxapakTepucTHKa
P P bubmuorexa [IOK
2. XUMHUYECKUX IJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmnsl. Cepa u e€ 636
COETUHEHUS T
2. OO01mmas xapakTepUCTHKA 7 | bubnmnoreka [IOK

3 XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/7f41a




VA-rpynmnsl. A30T, pochop
1 UX COCANHCHUA

(o)
U
N

OOmiast xapakTepUCTHUKA

but6mmoreka [JOK
2. XUMHYECKUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepoa u 636
KPEMHUU U UX COCTMHEHUS T
Hroro no pazneny 25
Pa3znen 3. MeTauibl M X COeTMHEHHS
3 bu6nmnorexa [IOK
1' OO01me cBoOiicTBAa METAILIIOB 4 https://m.edsoo.ru/7f41a
636
. bub6nunoreka [IOK
3. Baxxaeimme MeTalIbsl 1 X
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUSI
636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
but6mmoreka [JOK
4. BemecTBa u MaTepuassl B
3 https://m.edsoo.ru/7f41a
1 JKU3HH YeI0BEKa
636
Hroro no pazneny 3
bub6nunoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOIT'PAMME







IHOYPOYHOE IIVIAHUPOBAHUE

8 KIIACC
Conep:xanue ypoka DJIeKTPOHHBbIE
Ne nugpoBbIe
Tema ypoka bp
n/n o0pa3oBaTe/ibHbIE
pecypcsl
IIpeamer xumun. Ponbs xumuu B
JKU3HU 4eJIoBeKa. XUMUS B CHCTEME
Hayk. Tena u BemectBa. dusnyeckue
[Ipenmer xumuu. Posib XUuMuu B )KU3HU bu6mmoreka [LIOK

geJjioBeKa. Teja U BemecTna

CBOIICTBa BellleCTB. ArperatHoe
COCTOsIHME BenlecTB. M3yuenue u
ornucanue HU3NIECKUX CBOHCTB
00pa3110B HEOPTraHNYECKHX BEIIECTB.

https://m.edsoo.ru/ff0d210c

IlonsTue o METOJaX IMO3HAaHWA B XUMUHU

IlonsTHE O METOAAX TTIO3HAHUS B

XUMUHU.

bubnnorexa [JOK
https://m.edsoo.ru/ff0d227e

[Ipaxtuyeckas paborta Ne 1 «IIpaBuna paboTs
B 1abopaTtopuu U NpuéMbl 0OpaleHUsI ¢
1a00paTOPHBIM 000PYIOBAHUEM)

3HAKOMCTBO € XMMHUYECKOH NOCYAOH,
npaBUiIaMy paboThl B TaOOPaTOPUH U
npuéMaMu oOpalleHus ¢
1abopaTOpHBIM 000PYAOBAHUEM.

bubnmnoreka [IOK
https://m.edsoo.ru/ff0d23dc

Yucrele BemecTsa 1 cMecu. C1ocoObl
paszaeneHust cMecen

Yucrteie BeniecTBa U cMecu. CriocoOsl
paszeleHusl CMeCEN.

but6mmoreka [JOK
https://m.edsoo.ru/ff0d26¢ca

[TpakTuueckas padora Ne 2 «Paznenenue
cMecel (Ha mpuMepe OYUCTKHU MOBAPEHHOM
COJIN)»

N3ydenne crocoOOB pa3zeneHus
CMecei: ¢ MIOMOIIbIO MarHuTa,
¢uIbTpOBaHKE, BBIIAPUBAHUE,
JUCTUIIISINS, XpoMaTorpadus,
MPOBEACHNEC OYNCTKHU HOBapeHHOfI
COJTH.

bubnmmorexka [IOK
https://m.edsoo.ru/ff0d28c8




but6mmoreka [JOK

6 ATOMBI 1 MOJIEKYIIBI ATOMBI ¥ MOJIEKYJIBL.
y Y https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE PTIEMEHThI. 3HAKU (CUMBOJIBI) Xumnueckue 31eMeHThl. CUMBOJIBI bubmuorexa [{OK
XUMHUYECKHUX DJIEMEHTOB XUMHUYECKUX DJIICMCHTOB. https://m.edsoo.ru/ff0d2be8
[IpocThie u ClI0KHBIEC BEIIECTRA.
8 II o € BelecTBa Co3manne mojene Moie bubmmorexa LIOK
OCTBIE U CIIOKHEIE BEIIIECTB JTaHue MoJeJIell MOJIEKYII
p y https://m.edsoo.ru/ff0d2a6¢
(mmapocTep>KHEBBIX ).
9 ATOMHO-MOJIE o€ yueHHe A buGmorexa HOK
TOMHO-MOJIEKYJIIPH TOMHO-MOJIEKYJIAPHOE YUEHHE.
YIHIpHOe yH yIApHOC Y https://m.edsoo.ru/f0d2d50
Xumnueckas hopmyna. BareHTHOCTD
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
aTOMOB XHMHYECKHUX JJICMCHTOB. bubnuorexa [JOK
10 Xumnueckas popmyna. BareHTHOCTh aTOMOB
3aK0H MOCTOSTHCTBA COCTaBa https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
BEIILIECTB.
OTHOcCHUTENILHASI aTOMHAs Macca.
OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [IOK
11 OtHocuUTeNIbHAsE MOJIEKYJIIpHAs
OTHOCHUTENBHAS MOJIEKYJIIpHAS Macca https://m.edsoo.ru/ff0d323¢c
Macca.
12 MaccoBas 1019 XUMHYECKOTO DJIEMEHTA B MaccoBast 70JIsI XUMUYECKOTO but6mmoreka [JOK
COCIUHCHUU 3JIEMEHTAa B COCIMHCHHH. https://m.edsoo.ru/ff0d350c
KomnuectBo BemecTBa. MoOJIb.
MousipHast Mmacca. B3auMocBsi3b
KOJIMYECTBA, MACChLI U YUCIIa
13 KonunuecTBo BemecTa. Mosib. MosspHas ’ bubnuotexa [IOK
CTPYKTYPHBIX €INHUIL BEI[ECTBA.
Mmacca Py . yP https://m.edsoo.ru/ff0d5230
Pacuérel mo hopmysiamM XuMHYECKHUX
coenuHeHUi. HabmroaeHne oOpasion
BEIIECTB KOJINYECTBOM 1 MOJIb.
dusnueckue U XUMAYECKHUE ABJICHU.
14 dusnyeckre U XUMHYECKUE IBJIEHUS. HaGOmonenne ¢usndeckux but6mmoreka [JOK

XumMuueckas peaKknusd

(TutaBJIeHHE BOCKA, TasTHUE JIbIIA,
pacThpaHue caxapa B CTYIIKE,

https://m.edsoo.ru/ff0d37fa




KUTICHUE W KOHACHCAITUS BOBI) U
XUMUYECKHX (TOPEHUE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MeJIa C KUCIOTOM )

SIBJICHUM.
15 [Ipu3Haky 1 ycia0BUs IPOTEKaAHUS XuMHYecKasi peakius U e€ Npu3HaKu. bubnuoreka IIOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUS MaCChI BEIIECTB.
XHUMUYECKUE YPABHEHHUS.
16 3aKOH COXpaHEHUS MacChl BEIIECTB. HaGmronenue u onmcanme bubnuotexa [IOK
XUMHYECKUE YPABHEHHS pe3yabTaTOB IPOBEACHUS OIIBITA, https://m.edsoo.ru/ff0d3b88
WJUTFOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACCHI.
PacuéTel no XxuMuueckum
Brruncnenus koandecTBa, MacChl BEIIECTBA bubmuoteka [IOK
17 N YPaBHECHHUSM.
[0 YPABHEHUSAM XUMHUUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKkux
peaxiuii (CoOeMHEeHUsI, pa3I0KEHUS,
3amenieHus, oomena). HaGmonenne
. Y ONHUCaHUE MPU3HAKOB MPOTEKAHUS
Knaccudukanus XUMHUECKUX peaKIui .
XUMUYECKUX peakiuil (pa3noxeHue bubmuoreka [JOK
18 (coenuHeHus1, pa3ioKEHUs, 3aMEIICHMUS, N .
6 ) caxapa, B3aUMOJEUCTBUE CEPHOU https://m.edsoo.ru/ff0d3{34
oOMeHa
KHCJIOTHI C XJIOPUAOM Oapwus,
pasznoxenue ruapokcuaa meau (1I)
IIPU HArPEBAHMHM, B3aUMOJEICTBUE
xene3a ¢ pactBopom coiu meau (I1).
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnnorexa [JOK
19 sHIMKIoneaucT. O000IIeHE U 3aKOH COXpaHEHUsI MacCChl BEILIECTB.

cUCTeEMAaTHU3al U 3HAHUN

https://m.edsoo.ru/ff0d40c4




KonTponbhas padota Nel o teme

Knaccudukammst XuMmuaecKux

bubmuoreka IIOK

20 €aKkui (COeINHEHUS, PA3JIOKEHUS
«BeniecTBa 1 XUMHUYECKHUE PEAKIIVI p ( P ’ https://m.edsoo.ru/ff0d4290
3aMeIIeHHs, OOMEeHa).
Boznyx — cmech razos. Cocrtas
Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. BO3ayxa. Kuciopoa — 3neMeHT u
21 Kucnopon — sieMeHT v mpocToe BEIIeCTBO npoctoe BeuiecTBo. O30H bubmorexa LOK
) i https://m.edsoo.ru/ff0d448e
O3oH aJJIOTPOIIHAsA MoAU(UKaIHs
KHCII0pO/ia.
Ouznyeckue 1 XMUMHUYECKHE CBONCTBA HaxoxneHnue kuciaopojia B Ipupoie
» ( ) o P P 13 ’ bub6nmnoreka [IOK
KHCIOopo/ia (peakIuy OKUCIICHUS, TOPEHHE). M3UYECKUE U XUMUYECKHE CBOMCTBA
p p - TOP https://m.edsoo.ru/ff0d4614
[TonsTHe 00 oKcHIax (peaxuuu ropenust). OKCUJIBI.
[IpuMeHeHnue kuciopoaa.
Crioco0bl moTydeHus: KUcaopoja B
Crioco0bl moMy4YeHHs: KUCI0opoJa B bubmuoreka [IOK
23 71a00paTOPUH U MMPOMBIIIIICHHOCTH.
1a00paTOPUU U TIPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
KpyroBopot kucnopoa B mpupoe.
. . TennoBoii 3 heKT XUMHIECKOM
TemnnoBoii 3 PeKT XUMUIECKON peaKInu,
peakiyu, TepPMOXUMHUYECKUE bu6mmoreka [JOK
24 MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
YpaBHEHU, dK30- U https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHsIX
SHAOTEPMUYECKUE PEAKIIUH.
TorumBo: yroib 1 METaH.
Tomnuso (HedTh, yroiab U MeTaH).
3arpsi3HEHUE BO3yXa, yCUICHHUE bu6mmoreka [JOK
25 3arpsi3HEHHE BO3IyXa, CIIOCOOBI €TO
apHUKOBOrO 3 exTa, pazpyiieHue https://m.edsoo.ru/ff0d4c4a
MIPeI0TBpAILICHUS
030HOBOTO CJIOSI.
KauecTBeHHoe omnpenenenue
COJIEpKaHUs KUCJIOPO/ia B BO3AYXE
IMpakTuueckas padora Ne 3 1o Teme P P YRS
MoJTydeHue, COOMpaHue, bubnnorexa [JOK
26 «ITomydenne u cobnpanue Kucaopoaa,

HU3YyUYCHHUC €TO CBOMCTBY

pacro3HaBaHUE U N3yYEHUE CBOWCTB
KHCIJIOpOJia, HAOJIIOICHHE
B3aMMOJIEHCTBHS BELLIECTB C

https://m.edsoo.ru/ff0d4ae2




KHCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUS
ropeHus (mokapa).

BOI[OpOI[ — 3JICMCHT U IPOCTOC BCUICCTBO.

Bonopon — asieMeHT u mpocroe

bubnunoreka [IOK

27 BemecTBo. Haxoxaenne Bogopo/ia B
Haxos/ienne B npupojie B HOP https://m.edsoo.rw/ff0d4dd0
IpUpOJIE.
73 du3nYecKre U XUMUICCKUE CBOMCTBA Ou3NYeCKUe W XUMUYSCKUe bubnuorexa [JOK
Bojiopoa. [Ilpumenenne Bogopoaa CBOMCTBA, MPUMEHEHUE. https://m.edsoo.ru/ff0d4dd0
20 - Kucnotsr u comnm. bubnnorexa [JOK
OHSITHE O KHCIIOTaX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoObl oTy4eHust BOIOPO/ia B T ——— Bbubmuorexa LIOK
n1abopaTopun Y poAa. https://m.edsoo.ru/ff0d4dd0
[Tonyuenue , cobupanue,
aCII03HAaBAHUE U N3YUYEHUE CBOMCTB
[IpakTuueckas pa6ora Ne 4 o reme P Y
BOJI0poAa (ropeHue), bubmmoreka [IOK
31 «ITomydenne u cobupanue Bo10poa, .
. B3aMMOJEUCTBHE BOJIOPOJA C https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOKCTB)
okcunom meau (II) (BozmosxkHO
MCIIOJIb30BaHUE BUICOMATEPHUAIIOB).
bubnnorexa [JOK
32 Mosipablii 00BEM Ta30B. 3aKOH ABOTaIpoO MoutsipHbIf 00BEM Ta30B.
P AP P https://m.edsoo.ru/ff0d542¢
Brruncnenus 00béma, KOMUYECTBA BEIIECTBA N
13 Pac4€Tel 10 XUMUYECKUM ypaBHEHUAM. | bubmmoreka LIOK
rasa o ero u3B€CTHOMY KOJUYECTB
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIH 00BEMY
Boruncnenus 06bEMOB ra3oB 110 YpaBHEHUIO .
34 5 "yp Pacuérel no xumuueckuM ypaBHeHusM. | bubmmnorexa [JOK
€aKIIM1 Ha OCHOBE 3aKOHAa 00BEMHBIX
peaKtt N https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
. dusuueckue cBONUCTBA BOJIEI. but6mmoreka [JOK
35 du3znyuecKrue 1 XUMUYECKUE CBOMCTBA BOAbBI

XUMHAYECKHE CBOUCTBA BOJILI.

https://m.edsoo.ru/ff0d587a




36

Cocras ocHoBauui. [Toustue 00
HMHJMKaTOpax

OcuoBanusg. Haomoaenue
M3MEHEHUsI OKPACKU UHINKATOPOB B
pacTBOpax MIEIOYECH.

bubmuoreka IIOK
https://m.edsoo.ru/ff0d59¢2

37

Boga kak pactBopurens. HaceleHnnsie u
HEHACBIIIEHHbIE pacTBOpBL. MaccoBas 1011
BEILIECTBA B pacTBOpE

Bopna xak pactBoputens. PacTBopsl.
HaCI)IHIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTBOpbl. PacTBOpUMOCTH BelecTB B
Bojie. MaccoBasi 107151 BELIECTBA B
pactBope. Poib pacTBOpOB B pupojie
Y B JKM3HHU yenoBeka. Kpyrosopor
BOJIbI B IIPUPO/IE. 3arps3HEHNE
NpUPOJHBIX BOJ. OXpaHa U OUKCTKA
[IPUPOJHBIX BOJ.

Hccnenosanue ocoOEHHOCTEN

pacTBOpPEHUS BEUIECTB C PA3IUYHON

PacTBOPUMOCTb.

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

38

[IpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB C ONPEACIEHHON
MaccOBOM J0JI€l pACTBOPEHHOT'O BEILIECTBAY

[IpuroToBneHne pacTBOPOB C
onpeaenEHHON MaCCOBOM J0JIEM
pPacTBOPEHHOTO BEILIECTBA.

bu6nmnorexka [IOK
https://m.edsoo.ru/ff0d5eba

39

Kontponbnas padora N2 mo teme
«Kucnopoa. Bogopoxa. Boga»

Oxkcupabl. KucnoTsl 1 comu.
OcHoBanusg. Maccosas 101t
BEIIIECTBA B PaCTBOpE.

but6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

40

Oxcuppl: cocTas, KJIaccupuKanus,
HOMEHKJIAaTypa

Oxcunpl. Knaccudukarus okCuI0B:
cojeoOpa3zyromue (OCHOBHBIE,
KHUCIIOTHBIE, aM(DOTEpHBIE) U
HeconeoOpazyromue. O3HaKOMIICHHE
¢ 00pasiaMu OKCHJIOB U OITMCAHUE UX
CBOICTB.

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0d664e

41

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHI)IX

Homenkiarypa okcuaos.
dusnyeckre 1 XUMHUYECKHUE CBOUCTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff0d664e




OKCHIOB

OKCHJOB. HonyquHe OKCHOOB.

OcHoBanus. Knaccugukanus

0 OcHoBaHHS: COCTaB, KJIaCCUPUKAIHS, OCHOBaHHIA: MIETOYU U bubnunorexka [IOK
HOMEHKJIaTypa HEPACTBOPUMBIE OCHOBAHUS. https://m.edsoo.ru/ff0d67ca
HomeHnknatypa 0CHOBaHHH.
Knaccudukanus HeopraHuuecKux
COECIMHEHU.
Du3nUecKue U XUMUYECKHE
13 [TonydeHue 1 XUMHUYECKHE CBOWCTBA cBoiicTBa ocHoBaHwmil. [lonyyenue bubnuoreka IIOK
OCHOBAHUM ocHoBanui. [lonyyenue https://m.edsoo.ru/ff0d67ca
HEpPaCTBOPUMBIX OCHOBAHUM.
HccnenoBanue peakuuit
HEWUTpaIu3aluu.
m Kucnotsr: coctas, kinaccudukanms, Kucnorer. Knaccuduxanus bub6nmnoreka [IOK
HOMEHKJIaTypa kucnor. Homenkiarypa Kucmior. https://m.edsoo.ru/ff0dfee2
duznyeckre 1 XMMUYECKHUE CBOMCTBA
KHCJIOT. PsiJ1 akTHBHOCTH METaJJIOB
H. H. bekerona. [lonydyeHue Kucior.
. HaGmoienne u3MeHEHHs OKpacKu bubnuorexa [JOK
45 [Tony4yeHnue u XMMUYECKUE CBOMCTBA KUCIIOT
WHJIUKAaTOPOB B PACTBOPAxX KUCJIOT. https://m.edsoo.ru/ff0dfee2
N3yueHne B3aMMOAEUCTBUS OKCHAA
menau (I1) ¢ pactBopom cepHoi
KHCJIOTBI, KUCJIOT C METaJUIaMHU.
Conu. Homenkmartypa coien.
®u3nyuecKue 1 XUMUYECKHUE CBOMCTBA
Conu (cpenHue): HOMEHKJIATypa, CIIoCOObI . . bubmmoreka [JOK
46 . couieid. Ilomyyenue coien.
IIOJIyYEHUA, XUMUYECKHUE CBOUCTBA BLITECHEHME OTHOTO METALIa https://m.edsoo.ru/00ad9474
JIPYTUM U3 PacTBOPA COJIN.
47 [IpakTrueckas padota Ne 6. Pemenue Pemenue skcnepruMEeHTANBHBIX 3aa4 bubmuoteka [IOK




3KCHepI/IMeHTaHBHBIX 3aga4 110 TEMEC
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIMHEHUI

o TeMe «BaxkHellne Kiracchl
HEOPTaHWYECKHUX COCTMHEHUI.

https://m.edsoo.ru/00ad9b7¢

I'eneTmueckas CBI3b MCXKAY Ki1acCaMu

I'eneTndeckas cBsA3b MEXAY KaccaMu
HEOPTraHWYECKUX COECTMHEHHM.

bubnuorexa [JOK

48 HccnenoBanue o0pasion
HEOPraHWYeCKUX COCTUHEHUI P https://m.edsoo.ru/00ad9a50
HEOPTaHWYECKHX BEIIECTB PA3TUIHBIX
KJIACCOB.
Oxkcupabl. Kucnots! ¥ comnu.
. OcHoBanus. ['eHeTnyeckas cBs3b bu6mmoreka [IOK
49 O00011IeHIE U CUCTEMATU3allUA 3HAHUN
MEXIy KIacCaMU HEOPTaHUYECKUX https://m.edsoo.ru/00ad9cb2
COEeIMHEHUI.
Oxkcuapbl. KucnoTsl u conu.
KontponbHast padota Ne3 o reme
| OcHoBanus. ['eHeTH4ecKas CBsI3b bubmuoteka [IOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o MEX1y KJIacCaMU HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
COEIVHEHUN .
COEMHEHNUN.
[TepBbie MOMBITKY KIacCHPUKAITUN
XUMUYECKUX 1eMeHTOB. [loHsTHE O
[TepBbIe MOMBITKY KIACCUPUKAITUU
rpyMNIax CXOAHBIX 3JIEMEHTOB bubmorexa LIOK
51 XUMHUYECKHX 271eMeHTOB. [IoHATHE 0 rpynnax
(1IemoYHbIe U MIETOYHO3EMETHHBIC https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE
rasbl).
Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
[Tepnonnueckuii 3akoH u [lepnoanueckas XUMHYECKHX A1emeHToB JI. 1.
bubnnorexa [JOK
52 cucTemMa XuMu4eckux 3nemeHTon /. U. MenneneeBa. Koporkonepuoanas u

Meunneneena

JUTMHHOTIEpUOAHAS (hOPMBI
[Tepuoauueckoit CUCTEMBI
XUMHUYECKUX 31eMeHTOB . 1.

https://m.edsoo.ru/00ada52c




Meunenaeena.

[Iepnoas! u rpymnisl.
DU3NYECKUI CMBICIT TTOPSAKOBOTO

bubnnorexa [JOK

53 [Tepuopl, rpynIibl, HOATPYIITHI
’ ’ HOMEpPA, HOMEPOB MEPUO/IA U TPYTITIBI https://m.edsoo.ru/00ada52c
3JIEMEHTA.
54 Crpoenue aromoB. CocTaB aTOMHBIX SIJIEP. Crpoenue aromoB. CocTaB aTOMHBIX bu6muoreka [LIOK
H3oTomsl anep. U3oromnsl. https://m.edsoo.ru/00ada342
OnekTpoHbl. CTpOEHUE SJEKTPOHHBIX
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 0001049k aTOMOB TIepBhIX 20
N bubnuorexa [JOK
55 aneMeHToB [lepuonnueckoit cucremsr /. W. XUMHUYECKHUX DIIEMEHTOB
. https://m.edsoo.ru/00adabbc
MeuneneeBa [Tepuoanueckoit cucremsi /. U.
Meuneneena.
XapakTeprucTuKa XUMHUIECKOTO
3JIEMEHTA 10 €r0 MOJOKEHUIO B
ITepuonnueckoii cucreme /1. .
XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 110 | MeHieneeBa.
. but6mmoreka [JOK
56 ero nojoxxenuto B [lepuonnueckoii cucreme 3aKOHOMEPHOCTH U3MEHEHUS
https://m.edsoo.ru/00ada824
. . MenneneeBa paauyca aTOMOB XUMHUYECKUX
3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKHUX CBOWCTB IO
TpYyIIIaM U IEPUOIaM.
3nauenue [lepuoauueckoro 3akoHa u
3navenue [lepuoanmyeckoro 3aKoHa s .
[Tepuoanueckoit CUCTEMbI XUMHUECKUX
pa3BuTHUs HayKu U npaktuku. /. 1. bu6muoreka [IOK
57 . 3JIEMEHTOB JJIsl PA3BUTHUS HAYKU U
MenpneneeB — y4€HbIM, IEJArOT U .. https://m.edsoo.ru/00ada96e
npaktuku. /. 1. MeHnneneeB — yuéHbli
rpaxIaHUH
Y TPaXK/IaHUH.
. Oxcuanl. KncinoTs! u comnu.
PesepBHelil ypok. O600ICHHE 1
. . OcHoBanus. ['eHeTHUECKas CBSI3b bubnmnoreka [IOK
58 cucreMaTH3anus 3Hanui / Beepoccuiickas

IpoBepoyHas pabora

MEK/1y KJIaCCaMHU HEOPTraHUYECKUX
COEINHEHUI.

https://m.edsoo.ru/00adb33¢c




KonTponbnas pabota Ne4 o reme «CtpoeHue

N3yuenne oOpasmoB BEMIECTB
METAJUIOB ¥ HEMETAJIIIOB,

bu6mmoreka [JOK

59 aToMa. Xumuueckast cBsi3b» / Becepoccuiickas .
B3aMMOJEHUCTBUE TUIPOKCUA ITUHKA https://m.edsoo.ru/00adb486
poBepoyHas padbora .
C pacTBOpaMHU KHCJIOT U LIEIOYEH.
60 DJIEKTPOOTPULIATEILHOCTh ATOMOB DNIEKTPOOTPULIATEILHOCTh bubnunoreka [IOK
XUMHYECKHUX DIIEMEHTOB XUMHUYECKHUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8
bubnunoreka [IOK
61 HNonnas xuMmueckas CBI3b HNonnast cBSI3b.
https://m.edsoo.ru/00adac34
Xumunyeckas cBsizb. KoBaneHTHas bubmuorexa [JOK
62 KoBanentnas monsipHas XUMHUYECKas CBS3b
MOJISIPHAS CBSI3b. https://m.edsoo.ru/00adaab8
Xumudeckas cBsizb. KoBasieHTHas but6mmoreka [JOK
63 KoBaneHnTHas HenossipHasi XMMUYECKas CBSI3b
HEIOJIIPHAs CBA3b https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
64 CTeneHb OKUCIICHUS CreneHb OKMCIICHHSL.
https://m.edsoo.ru/00adae28
OKHCINUTEIIFHO BOCCTAHOBHUTEIILHEIC
peakuuu. [Iporeccol OKUCIEHUS U
BOCCTAHOBJICHMSI.
IIpoBenenue OIBITOB, but6mmoreka [JOK
65 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH
WLTFOCTPUPYIOMIUAX PUMEPHI https://m.eds00.1ru/00adb076
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
PasIoKEeHUS, COSTMHCHHUSA ).
but6mmoreka [JOK
66 OKMCIIUTEIIN U BOCCTAHOBUTEIIN OKMCIIUTEIIA U BOCCTAHOBUTEIIM.
https://m.edso0o.ru/00adb076
. Oxcuanl. KncinoTs! u comnu.
PesepBHelil ypok. O600IcHHE 1
. OcHoBanus. ['eHeTH4eckas cBs3b bubnmnoreka [IOK
67 cucTeMarusanus 3HaHui 1o reme «CtpoeHue
MEXIYy KJIacCaMU HEOPTaHUYECKUX https://m.edsoo.ru/00ad9cb2
aroMa. XUMHYECKas CBI3b) o
COEeTUHEHUN.
68 PesepBHEIi ypok. O0001ICHNE T Knaccudukanmst XumMmudeckux bubmmoreka [JOK




CUCTEMAaTHU3alUI 3HAHUU

peakuuii (CoeAMHEHUsI, pa3I0KeHus,
3aMelIeHHs], 0OMEHa).

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




9 KVIACC

Coaep:xanue ypoka DJIEeKTPOHHBbIE

nudposbie
Nen/m | Tema ypoka bp

oOpa3zoBaTe/ibHbIE
pecypcbl

[lepuoanueckuii 3aK0OH.

ITepronuueckuii 3akoH. [lepuoguueckas [lepnonnueckas cucrema

bu6mmoreka [IOK

CHCTEeMa XUMHYECKHuX d1eMeHToB JI. 1.
MenneneeBa

XUMHYECKHUX DJIEMEHTOB
. . Menaeneena.
CrpoeHue aToMoB.

https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepPHOJIOB

3aKOHOMEPHOCTH B
H3MEHECHUN CBOMCTB
XHUMUYECKHX  DJIECMCHTOB
IIEPBBIX TPEX IEPHUOIOB,
KalMs, KaabOusd © HUX
COEIMHEHUN B
COOTBETCTBUH c
MOJIO)KEHUEM DJIEMEHTOB B
[Tepuonuueckoit cucreme
U CTPOEHHUEM MX aTOMOB.

bubmmoreka [IOK
https://m.edsoo.ru/00adb6b
6

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMUYECKUX BEILECTB

Knaccuduxanms u
HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB.
XuMudaeckue CBOICTBa
BEIIECTB, OTHOCAIIUXCI K
pa3InYHbIM KjaccaM
HEOPraHMYECKUX
COCIMHEHMUI,
reHeTHYeCKast CBS3b

bu6nuoreka [IOK
https://m.edsoo.ru/00adb7e2




HCOPraHNYCCKUX BCHICCTB.

Bunapl xuMuueckon CBA3U U THIEI
KPUCTAJUTMYECKUX PEIIETOK

CtpoeHue BelecTBa: BUIbI
XUMHYECKOM CBSI3U. THIIbI
KPUCTAJNTUYECKUX
PEWETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT THIA
KPUCTALTUYECKON
peETKH Hu BUA
XUMHYECKOU CBSI3HU.
O3HakoMJieHUE c
MOJIETISIMU
KPUCTAJNTNYECKUX
PEETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB |
HeMeTawioB  (Tpadura u
anMasa), CJIOKHBIX
BEIIIECTB (xmopuga
HaTpus).

but6mmoreka [JOK
https://m.edsoo.ru/00adbac6

KonTponbhas padorta Nel o teme
«IToBTOpenue n yrioyOaeHne 3HaHUI
OCHOBHBIX pa3/IeNioB Kypca § Kiiacca»

CtpoeHue aTOMOB.
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB.
Knaccudukamnus
XUMHYECKHX PEAKIUH 10
Pa3IMYHBIM ITPU3HAKAM.

Knaccudukanus XuMu4ecKux peakiui no
Pa3IMYHBIM pU3HAKAM

Knaccuduxanms
XUMHUYECKUX peakUuui 1o
pa3IMYHBIM MpU3HAKAM
(mo ymcily W cocraBy

bubmnorexa LIOK
https://m.edsoo.ru/00adbcb0




YYaCTBYIOIIUX B pEaKIUU
BEIIIECTB, [0 TEIUIOBOMY
¢ dekTy, Mo HW3MEHEHHUIO

CTEIeHEN OKUCIICHUSI
XUMHNUYCCKUX DJICMCEHTOB,
o o0paTHUMOCTH, 110

y4acTUIO  KaTajlu3aTropa).
DK30- U SHIOTEPMUYECKUE
peaknumy,
TEPMOXUMUYECKHE
YpaBHEHUSA.

[ToHsATHE O CKOPOCTH XUMHYECKOW PEAKIIUN.

[ToHsiTHE O TOMOTEHHBIX M T€TEPOTEHHBIX
peaKusax

[TonsiTre o ckopocTn
XUMHUYECKON PEaKIHH.
[Tonsarue 06 oOpaTUMBbIX
¥ HeOOpaTUMBIX
XUMHYECKHUX PEaKIMSIX.
[ToHsATHE O TOMOTE€HHBIX
U T€TEPOreHHbIX
peakuusx. [lonstue o
karanuse. MccienoBanue
3aBUCHUMOCTH CKOPOCTH
XMMHYECKON pEaKIUU OT
BO3JICUCTBUS Pa3IN4YHbIX
(bakTopoB.

Bu6nunoreka [JOK
https://m.edsoo.ru/00adbe9a

[TonsaTHE 0 XUMHUYECKOM PAaBHOBECHH.
@DakTopHl, BAUSIOUINE Ha CKOPOCTh
XUMHUYECKON peaklMy U TOJ0KEHUE
XMMHUYECKOTO PaBHOBECHS

[lonATHE O XMMHYECKOM
paBHOBECHH. DakTopsl,
BIMAIOIIME HA CKOPOCTh
XMMHMYECKOM peakuuu W
IIOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

Bu6nunoreka [JOK
https://m.edsoo.ru/00adc28c




OKHUCITUTETbHO-BOCCTAHOBUTEIILHBIE
peakinuu

OKHCTUTENEHO-
BOCCT@HOBUTENIbHBIE
peaKuu, SIEeKTPOHHBIH
0anaHC OKHCIUTEIHHO-
BOCCTaHOBHUTEIILHON
peakuuu. CocTaBneHue
YPaBHEHUU
OKHCITUTEITHHO-
BOCCTAHOBHTEITBHBIX
peaKkuuii ¢
HCIOJIb30BaHUEM METOa
ANIEKTPOHHOTO OaJiaHca.
[IpoBeneHue OmbITOB,
WUTIOCTPUPYIOLIIX
MIPUMEPBI OKHCIUTENBHO-
BOCCTAHOBHTEIIBHBIX
peakuuii (ropenue,
peaKkuuu pas3ioKeHus,
COCJIMHEHUS).

Bu6nunoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopust 3MEKTPOIUTUIECKON AUCCOLIAAIIH.
CunbHbI€ U cl1a0ble AIEKTPOJIUTHI

Teopus
JJEKTPOJINTUYECKOU
JICCOLMALINY.
ONEeKTPOIUTHI u
HEe3J1eKTponuThl. KaTnoHsl,
AQHUOHBI. Mexanuszm
JUCCOLMAIIMU  BEILECTB C
Pa3TUYHBIMU BUJIAMU
XUMHUYECKON
Crenenb  AucCCOLMALINH.
CunbHple u  cnaOble

CBJ3H.

QJICKTPOJIUTHI.

Bu6nunoreka [JOK
https://m.edsoo.ru/00adcd68




UccnenoBanue

ANIEKTPOIIPOBOTHOCTH
pacTBOpoB BEIIIECTB,
mpoiecca  AUCCOIUAIIIN
KHCJIOT, IIEIOYEH U CcoJiek
(BO3MOXXHO
HCTIOJIh30BAHNE BUJICO
MaTepHaJIOB).

Peakmun noHHoro ooMeHa.

VYcnoBust MPOTEKAHUS
peakuuii HoHHOTO oOMeHa, | bubmmoreka [JOK
11 HonHble ypaBHEHUS pEaKIUi MOJHBIE M COKpamEéHHbIE | https:/m.edsoo.ru/00add44
HOHHBIE ypaBHeHus | 8
peakuuii. KauectBeHHbIE
peaKIy Ha UOHBI.
CBoliCTBa KHCIIOT,
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM OCHOBAaHHMH B CBETE bubimoreka [IOK
12 B CBETE IpECTaBICHUN 00 IpeJCTaBICHUNA 00 https://m.edsoo.ru/00add5d
ANEKTPOIIUTUYECKON JUCCOLUALIUN AIEKTPOTUTUIECKOM 8
JIICCOIHALINY.
. . CBolicTBa COJICH B CBETE
XUMHUYECKHe CBOMCTBA COJICH B CBETE . bubmuorexa [JOK
. . MpeICTaBICHUIA 00
13 MpeICTaBICHUM 00 3JIEKTPOTUTHUECKON . https://m.edsoo.ru/00add8b
ANEKTPOJIUTUYECKOM
TIACCOLUALIAA 2
JTUCCOLIAAINH.
bu6nuoreka [IOK
. [TonsaTHe o ruapoan3e
14 [TonsiTue o runponuse conei . https://m.edsoo.ru/00add9d
COJIeH.
4
KauectBennsie peakiuu Ha | bubmauoreka [{JOK
15 O06001enre u cucTeMaTU3aIus 3HaHUI HWOHBI. Perrenue https://m.edsoo.ru/00addd1

OKCIICPUMCHTAJIbHBIX

2




3a7a4.

16

[IpakTuyeckas paborta Ne 1. «Pemenue
JKCIEPUMEHTAIIBHBIX 3329

[IpoBenenue onbITOB,
WJUTIOCTPUPYIOLIIX
MIPU3HAKU TIPOTEKAHUS
peakiuii HOHHOTro OOMeHa
(oOpazoBanue ocajaka,
BbIJICTICHUE ra3a,
o0Opa3oBaHHe BObI).
Pacno3naBanue
HEOPTaHWYECKUX BEIIECCTB
C IOMOIIIbIO KAYECTBEHHBIX
peaxiuii Ha HOHBI

bu6nuoreka [JOK
https://m.edsoo.ru/00addbfa

17

Kontponbras padota No2 mo teme
«DIEKTPONUTHICCKAS TCCOIHAIIHSI.
XUMHUECKUE PEAKIH B PACTBOPAX)

OKHMCIUTENIBHO-
BOCCTAHOBUTEILHEIC
peakuun. Peakiuu
HOHHOTO OOMEHa.

bubmmoreka [IOK
https://m.edsoo.ru/00addecO

18

OO01mas XxapakTeprCcTUKa raJOreHoB.
XUMUYEeCKUE CBOICTBA Ha TPUMEPE XJI0pa

OO0mrast xapakTepUCTHKA
ranoreHoB. OcoOeHHOCTH
CTPOEHHS aTOMOB,
XapaKTEepHBIC CTETICHU
okucieHusi. CTpoeHue u
buznueckue cBoicTBa
MPOCTHIX BEIIECTB —
rajoreHoB. XuMHUYECKUE
CBOMCTBA Ha IIpUMeEpe
xJiopa (B3auMo/IeCTBHE
C METaJUIAMH,
HEMeTaJllaMH,
miesioyamu). OTbITHI,
OTpaskarolIe

but6mmoreka [JOK
https://m.edsoo.ru/00addfe2




buznueckue u
XUMHYECKHE CBOMCTBA
rajloreHOB U UX
CO€JIMHEHU (BO3MOXKHO
UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB),
03HAaKOMJIEHHE C
oOpa3uamu XJI0pHI0B
(raJloreHus10B).

19

XnopoBogopoa. ComnsiHas KUCIOTa,
XHUMHNYECCKUC CBOﬁCTBa, HonyquHe,
IIPUMEHEHUE

Xnoposogopoa. ConsHast
KHCJIOTa, XUMHUYECKUE
CBOICTBA, MTOJYYCHHUE,
npumeHeHue. M3yuenue
o0pa3ioB
HEOPTaHUYECKHUX
BEIIIECTB, CBOMCTB
COJISIHOW KHUCIIOTHI.
[IpoBenenune
Ka4eCTBEHHBIX PEaKIUi
Ha XJIOPHUI-UOHBI U
HaOJI0ZICHUE TPU3HAKOB
WX TIPOTCKAHUSI.

bubnmoreka [IOK
https://m.edsoo.ru/00ade104

20

IIpakTuyeckas padora Ne 2 o Teme
«Ilosyuenue consHOM KUCIOThI, U3yUEeHUE
€€ CBOMCTBY»

JencrtBue XJiopa u
XJIOPOBOIOPOJA Ha
OpTraHu3M YeJI0BeKa.
Baxueiimme xmopuasl U
ux Haxo0XJICHUE B
MIPUPO/JIE.

bubnuoreka [IOK
https://m.edsoo.ru/00ade348




21

BI)I‘H/IC.]'IGHI/I?I 10 ypaBHeHI/ISIM XUMHNUYCCKUX
peaxIuii, ey OJIMH U3 PEareHTOB JaH B
n30BITKE

Pacuérel mo xumuueckum
YpaBHEHUSIM.

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

22

OO6m1as XxapaKTepPUCTHKA 3JIEMEHTOB VIA-
TPy

OO01mas xapakTepucTHKa
anemMeHToB VIA-rpynmsl.

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

23

AmoTponHbie MOIU(GUKALIUN CEPHI.
Haxoxnaenue cepbl 1 e€ coeluHEHUI B
npupoze. XUMHUYECKUE CBOICTBA CEPBI

Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIE
CTEIICHH OKHUCJICHUS.
CrpoeHue u GpuznuecKue
CBOMCTBA MPOCTBIX
BEILIECTB — KUCIIOPOJa U
cepbl. AJUIOTPOIIHbBIE
MoaubUKAITIH KHCIIOPOa
U cepbl. XUMHUYECKUE
CBOMCTBA CEPHI.
Haxoxnenue cepsl u €€
COCIMHEHHI B TIPUPOJIC.
O3HaKOMIIEHUE C
oOpasiamu cepsl U e€
COCTMHEHUSIMU (BO3MOKHO
HCIIOJIL30BAHHUE
BHJICOMATEPHAIIOB).

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopo, ctpoeHue, GU3NIEeCKue u
XUMHYECKHE CBOMCTBA

CepoBo0po, CTPOEHHUE,
dusnueckue u
XUMHUYECKHE CBOMCTBA.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas KUCIIOTAa,
(bu3nyeckre U XUMUYECKHE CBOMCTRA,
IpUMEHEHHE

Oxcuppl cepbl Kak
IpE/ICTABUTEIN
KHUCJIOTHBIX OKCHJIOB.
Cepnas KucioTa,
buznyeckue u

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28




XUMHYECKHUE CBOMCTBA
(o6mme xKak
MpeICTaBUTENS Kilacca
KHUCTIOT U
cneruduueckue). Comu
CEpPHOM KHUCIIOTHI,
KaueCTBEHHAs peaKIus
Ha CyJIb(aT-HOH.
HaGmronenue mporecca
o0yrIMBaHUs caxapa Mo/
NEUCTBUEM
KOHIICHTPUPOBAHHOU
CEpPHOM KHUCIIOTHI,
U3YYCHHE XUMHUECKHUX
CBOICTB pa30aBICHHON
CEpPHOM KHUCJIOTHI,
MIPOBE/ICHUE
KA4E€CTBEHHOW peaKIu
Ha cynb(aT-uoH u
HaOII0/IeHUE MPU3HAKa
€€ MPOTEKaHUsI.

26

XHUMHMYECKHUE PEAKIUH, JIEIKAIUE B OCHOBE
IPOMBIIIEHHOT0 CI0c00a MOJTy4eHust
CEpPHOU KHUCIOTHI. XUMHYECKOE 3arpsI3HEHHE
OKpYKaIoIIe Cpebl COETUHEHUSIMHA CEPbI

XUMHUYECKUE PEAKIIUH,
JIeXkAaIIue B OCHOBE
MIPOMBIIIJICHHOTO criocoba
MIOJIyYEHUS CEPHOU
KUCIOTHL. [IpuMeHnenne
CEpPHOM KHUCIIOTHI.
XHUMHUYECKOE 3arpsI3HEHNE
OKPYKaroIIeH Cpebl
COEIMHEHUSIMU CEPBI

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a




(KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €0
MPEeIOTBPAILICHUSI.

27

Briancnenne MaccoBoi JOJIM BEIXOA
MPOAYKTa peaKuu

Pacuérsl o Xummueckum
YPaBHEHUSIM.

bubnmoreka [IOK
https://m.edsoo.ru/00adec8a

28

OO6m1as xapakTepUCTHKA dJIEMEHTOB V A-
rpynnsl. A30T, pacipocTpaHEHHE B
npupojie, PU3NYeCKue 1 XUMHUIECKHEe
CBOMCTBa

OO61mas xapakTepucTuKa
3JIEMEHTOB V A-TpYIIbL.
Oco0eHHOCTH CTPOCHUS
aATOMOB, XapaKTEPHbIE
CTETIEHU OKUCIICHUSI.
A30T, pacripocTpaHeHue
B IIpHUpoJie, PU3NYECKUE
Y XUMHUYECKHE CBOKCTBA.
Kpyrosopor azora B
npupojie. O3HaKOMJICHHE
¢ pu3NYECKUMU
CBOWMCTBaMHM a30Ta U
€roCOeIMHEHUI
(BO3MOKHO
UCTIONTb30BaHUE
BUJICOMATEPHAIIOB),
o0OpasmamMu a30THBIX
YAOOpCHUH.

but6mmoreka [JOK
https://m.edsoo.ru/00adeea6

29

AMMHUak, ero (pu3nYecKre U XuMUYEeCKue
CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE

AMMHak, ero
buznueckue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHUE U
npuMmeHnenue. Conu

bubmmoreka [IOK
https://m.edsoo.ru/00adf004




aMMOHWUSI, UX
buzndecKue u
XMMHYECKHE CBOICTBA,
pUMEHEHHE.
KauectBenHnas peakuus
Ha NOHbI AMMOHHUSL.

30

[IpakTuueckas padora Ne 3 o reme
«Ilonyuenne aMmMuaka, U3y4eHHe ero
CBOMCTB»

[Tomyuyenue , cobnpanue,
pacrio3HaBaHHEe U
U3yUYCHHUE CBOWCTB
aMMHaKa.

bubmnoreka LIOK
https://m.edsoo.ru/00adf180

31

A3OTHas KHCIIOTa, €€ PU3NYECKUe U
XUMHUYECKHUE CBOWCTBA

A3oTHas KHucioTa, e
noJyiydyeHue, (Gpu3nueckue u
XUMHYECKHUE CBOMCTBA
(oOmmume Kak
MIPEACTaBUTEIS KJIacca
KHUCJIOT u
crenuduyeckue).
BianmoneticTBue
KOHIIEHTPUPOBAHHOMN
A30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO
HCIIOIb30BaHHE
BHJICOMATEPHAJIOB).

bubmunorexa LIOK
https://m.edsoo.ru/00adf306

32

Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPaIbHBIX YAOOPEHUH.
XUMHYECKOE 3arpsI3HEHNUE OKPYIKaAIOLIEH
CpeJlbl COETMHEHUSIMU a30Ta

Hcnonp3oBanne
HUTPATOB U COJIEN
AMMOHUSA B KAYCCTBEC
MUHEPATEHBIX
yaoOpeHuit. XuMHUYECKoe
3arpsi3HEHUE
OKpYKaroleu cpepl

Bubnuoreka [JOK
https://m.edsoo.ru/00adf518




COCIUHEHHSIMH a30Ta
(KUCTIOTHBIE JOXKIH,
3arps3HEHUE BO3/IyXa,
MTOYBBI U BOJJOEMOB).
[IpoBenenue
KaueCTBEHHBIX PEaKLU
Ha MOH aMMOHHS H
M3y4YeHHUE MPU3HAKOB UX
MIPOTEKAHUSI.

33

®ochop. Oxcug dhocdopa (V) u pochopnas
KHCJIOTa, (PU3NYECKUE U XUMHYCCKHE
CBOMCTBA, IIOJIy4YCHUE

docdop, amIoTponHbIe
Mo udukamu Gocdopa,
dusnueckue u
XMMHYECKHE CBOMCTBA.
Oxkcua pocdopa (V) u
dbocdopnast Kuciora,
buzndeckue u
XUMHYECKHE CBOICTBA,
MOJTy4YeHHUE.
O3HakoMJIEHUE C
bu3znIecKUMu
cBoiicTBamu Gocdopa u
€rocoeIMHEHNI
(BO3MOXKHO
UCMOJIb30BaHUE
BUJIEOMATEPHAJIOB),
obpasmamu hochopHbIX
YAOOpEHUH.

bubnmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnone3zoBanue pochaToB B kKauecTBe
MUHEpaIbHBIX y100peHuil. 3arpsi3HeHne

Hcnons3oBanue
docdaroB B kauecTBe

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20




MIPUPOTHOM cpebl hochaTamu

MHUHEPATBHBIX
ynoopenuii. [IpoBenenne
Ka4eCTBEHHBIX PEaKIHi
Ha ¢ocdar HOH U
U3yueHHe MPU3HAKOB X
NPOTEKAHMS.

35

Yraepon, pacupocTpaHeHUE B IPUPOJIE,
(u3nuecKrue U XUMUYIECKUE CBOWCTBA

OO0m1as xapakTepucTuKa
sneMeHTOoB [VA-rpynmsl.
Oco0eHHOCTH CTPOCHUS
aATOMOB, XapaKTEPHbIE
CTETICHH OKUCIICHHUS.
Yraepon, anaoTpOIHbIE
Moau(UKaIuy,
pacrnpocTpaHEeHHE B
npupojie, GU3NYecKue u
XUMHYECKHE CBONCTBA.
Ancop6ums. Kpyroopot
yTIepoaa B IPUPOJIE.
N3yuenne Mopenei
KPUCTAUTHICCKUX
pemETOK anmasa,
rpaduTta, QpyinepeHa,
03HAaKOMJICHHE C
MPOIIECCOM afcopOLun
pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yTTIEM
U yCTPOHCTBOM
MIPOTHBOTA3a.

bubnuoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuppl yriaepoaa, ux puznyeckue u

Okcupl yriaepoaa, ux

but6moreka [JOK




XUMUYECKHE CBOWCTBA. DKOJIOTHIECKIE
Mpo0GIJIeMBbI, CBS3aHHBIE C OKCHUIIOM YIJIepoJia
av)

buznueckue u
XHMHYECKHE CBOMCTBA,
NEHCTBUE HA KUBBIE
OpTaHHU3MBI, TTOJIyYeHUE U
pUMEHEHHE.
DKOJIOTUYECKUE
POOJIEMBI, CBSI3aHHBIC C
okcuaom yraepoza (IV),
TUTIOTE3a TJI00ATHHOTO
MOTEIJICHHSI KJIMMaTa,
MapHUKOBBIHN 3D (DeKT.

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

37

VYroapHas KUCIIOTa U €€ COJIN

VYronbHasg KUCIOTA U
e€ conu, ux (PU3NUECKUE U
XUMUYECKUE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHHUE.
KauectBennas peakuus Ha
KapOOHAT-HUOHBI.
Hcnons3oBanue
KapOOHaTOB B
MEUITIHE,
MIPOMBILUIEHHOCTH u
CEJIbCKOM XO3SUCTBE.

ObITY,

bubnmoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[IpakTuueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa.
KauectBennas peakiust Ha KapOoHaT-uOH"

[lonyuenue, cobupanue,
pacrio3HaBaHHEe U
U3y4YeHHUE CBOWCTB
YTJIEKHUCIIOTO Ta3a,
MIPOBEICHNE
KayeCTBEHHBIX peaKInil Ha
KapOOHAT —MOH U
M3yYeHHUEe MPU3HAKOB MX

bubnuoreka [IOK
https://m.edsoo.ru/00ae027¢e




MIPOTEKAHMUS.

39

[lepBoHavanbHbIe OHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIJIepoaa

[TepBoHauanbHBIE
MOHSATHS 00 OPraHUYEeCKUX
BelllECTBaX KaK 0

COCIUHCHUSX yraepoaa
(metan, 9dTaH, OTHJIEH,

aIleTHJICH, 3TaHOII,
TIIUIEPYH, YKCYyCHast
KHCJIOTA). [Ipuponansie
NCTOYHUKN

yIJIEBOJIOPOIOB (yroms,
MPUPOJHBIN Ta3, He(Th),
MIPOAYKTHI UX MEPepabOTKU
(OeH3uH), UX pojib B OBITY
u IPOMBIIUIEHHOCTH.
[lonatue o Guonornyecku
Ba)KHBIX BEIIIECTBAX:
XKUpax, OeNKax, yriieBojaax
— U HUX POIHU B XKHU3HU
yejoBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U
HEOPTraHUYEeCKUX
COEIMHEHU.

but6mmoreka [IOK
https://m.edsoo.ru/00ae054¢

40

Kpemuuii u ero coennHeHus

Kpemnuuii, ero gpusnueckue
1 XUMHYECKHE CBOMCTBA,
MOJIyYeHHE U IPUMEHEHHE.
CoenuHeHus: KpeMHUS B
npupoze. Obuue
MIpesicTaBIeHMs 00 OKCcHIe
kpemuust (IV) u
KPEMHHEBOU KHUCIIOTE.

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a




Cunmkartel, nX
HCIIOIb30BaHKE B OBITY, B
MIPOMBIIIJIEHHOCTH.
Baxnueiimmue
CTPOUTEIbHBIC
MaTepuasbl: KEpaMHuKa,
CTEKJIO, LIEMCHT, OCTOH,
xene300eToH. [Tpobdiaembr
0e30MmacHoro
HCIOJIL30BAHUS
CTPOUTEINIbHBIX
MaTepuasoB B
MOBCEIHEBHOM KU3HH.
O3HaKOMIIEHUE C
NPOAYKIHEN CUITMKATHON
MIPOMBITIJIEHHOCTH.
IIpoBenenue
Ka4EeCTBEHHBIX PEAKLIUM Ha
CUJIMKAT-UOH U U3yYCHHE
MIPU3HAKOB UX
MIPOTEKAHHUS.

Nzydenue oOpas3os
MaTepuajoB (CTEKIIO).

[Ipaktrueckas pabora Ne 5. Pemenue Pemenme
IKCIEPUMEHTATIHHBIX
AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnuoreka [IOK
41 . 3a7a4 110 TEME
«BaxkHeHne HeMeTaJuTbl ¥ BX o https://m.edsoo.ru/00ae0bf2
«Baxneinne HeMeTaIbI
COCIUHCHUS»
U UX COCIMHCHUS.
Kontponbnas padora Ne3 mo teme XUMHYECKUE CBOWCTBA.-
. bubmuorexa [JOK
42 «Baxxnennine HeMeTalIbI ¥ UX HEMETAJIJIOB, X

COCAMHCHU A

COEVHEHUI.

https://m.edsoo.ru/00ae0e18
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OO61mas xapakTepuUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTayuindeckast
CBSI3b M METAITMYECKAsl KPUCTAIUTUYCCKAS
pemérka. Gu3nyeckre cBOMCTBA METAILIOB

OO61mas xapakTepuCcTHKa
XUMHUYECKHUX 3JIEMEHTOB
— METaJIJIOB Ha
OCHOBaHHUU UX
MOJIOKEHUS B
IIepuoauueckoii cucreme
XUMUYECKHUX AJIEMEHTOB
J. . MenneneeBa u
CTPOEHUS aTOMOB.
CTpoeHune METaJIoB.
Mertannuueckas CBSI3b U
MeTaJuInyecKas
KpUCTAJTINYECKast
pewmérka. Pu3ndeckue
CBOIMCTBa METAJLIOB.
O3HakoMJIeHHE C
o0pa3iamMu MeTaJioB U
CIUTIaBOB, UX
buznueckuMu
CBOMCTBAMH.

but6mmoreka [JOK
https://m.edsoo.ru/00ae103e

44

XHUMHYECKUE CBOMCTBA METAJUIOB.
DIIEKTPOXUMHUYECKUH Pl HAMPSHKEHU I
METAaJIOB

XHUMHYECKUE CBOKCTBA
METaJLJIOB.
DJIEKTPOXUMUYECKUH P
HaIPsKEHUN METaJUIOB

bubmnorexa LIOK
https://m.edsoo.ru/00ael156

45

OO6mme crnocoObl TOTYYSHHS METAJLIOB.
CnuiaBel. Beruucnenus o ypaBHEHUAM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
pEeareHToOB COACPKUT MPUMECH

O06mmue criocoObt
MOJTyYEHHUS METaJIIOB.
Nzyuenne oOpasiioB
MaTepHaJIOB (CIUIaBBI
METAaJIJIOB).

Bbu6nunoreka [JOK
https://m.edsoo.ru/00ael 156




46

[TonsiTHE O KOPPO3UU METAILIOB

ITonsTne 0
KOppO3uH METAJLIOB,
OCHOBHEBIE CIIOCOOBI
3aIUTHl UX OT KOPPO3HH.
ConaBel  (CTanb, 4YYTYH,
TIOPATIOMUHUN, OpOH3a) U
WX MPUMCHCHHE B OBITY H
MIPOMBIIIJIEHHOCTH.
Nzyuenue pe3ynbTaToB
KOppO3HH METAaJLJIOB
(BO3MOXKHO
HCIOJIb30BAHHUE
BHJICOMATECPHAIIOB).

but6mmoreka [JOK
https://m.edsoo.ru/00ael1278

47

Illenoynbie METAIIBI

IlemouHsie
METAJUIbI: TIOJIOKCHHE B
[Tepuognueckoit  cucreme
XUMHYECKUX JIeMEHTOB /.
N. MenneneeBa, cTpoeHue
HUX aTOMOB, HaAXO0XJCHHUE B
npupoge. dusnveckue u
XUMUYECKHE CBOMCTBA (Ha
IIpUMeEpE HATPUS U KaJusl).
HaGmonenue u onucanme
MPOLIECCOB  OKpAIIMBAHUS
MJJaMEHU MOHAMH HaTpus,
Kajust (BO3MOXKHO
HCIIOIb30BaHHE
BHJICOMATEPHAIIOB),
B3auMopaeiicTBue BOIBI C
MeTajlaMu (HaTpueM U
KaJIbIIEM ) (BO3MOKHO

Bbubnunoreka [JOK
https://m.edsoo.ru/00ae14b2




WCTIOJIb30BAHHE
BHJIEOMATEPHUAJIOB).

48

OKCcHIBI M TUIPOKCHUIBI HATPHUS U KaJIHs

OKCHUIBI ¥ TUPOKCHIBI
HATpUs U Kajus.
[IprMeHeHue meI0uHbIX
METAJJIOB M X
COETUHEHU.

Bubnunoreka [JOK
https://m.edsoo.ru/00ae14b2

49

Ienouno3eMeIbHBIC METAJIIBI — KaJIbIIUH 1
Mar"aum

IllenouHo3eMeNbHBI
€ METaJIJIbl MarHui u
KaJIbIIMNA: MOJIOKEHUE B
IIepuonnueckoii cucreme

XUMHUYECKHUX DJIEMECHTOB /.

N. Menaeneesa, cTpoeHue
HUX aTOMOB, HAXO0XJIEHUE B
npupoje. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA
MarHusi ¥ KajabLusl.
HccenenoBanue npu3HaKkoB
MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIIMil Ha
HWOHBI: MAarHus, KaJIbITUs.

bubnmoreka [IOK
https://m.edsoo.ru/00ael5e8

50

Bakueiime coefMHEHUS KAIbIUS

Baxnetine coeMHEHUS
KaJpLus (OKCHJ,
TUAPOKCHI, COJIH).
Nzyuenue ocodbeHHOCTEH
B3aUMOJICHCTBUS OKCHJIA
KaJbIUs ¥ HATPHSI C
BOJIOH (BO3MOXKHO
HCITOJTb30BaHUE
BUJICOMATEPHAJIOB).

but6mmoreka [JOK
https://m.edsoo.ru/00ael5e8




HaOmronenne n
OIMCAaHUE TIPOIECCOB
OKpAIIUBaHUS IJIAMCHH
HOHAMH  KaJIbI[Us
(BO3MOKHO
HUCITIOJIB30BaAHUC

BUJICOMATEPHAIIOB).

duznueckue u

51 O0001IeHre 1 cucTeMaTH3aus 3HAHUH XUMHYECKHUE CBOMCTBA
METAaJIOB.
.. .. JKécTKkoCTh BOABI U bubnunoreka [JOK
52 XKécTtkocTb BOJbI U cTIOCOOBI €€ yCTpaHEeHUs R
CIIoCcOObI € yCTpaHCHHSI. https://m.edsoo.ru/00ae1886
ITpaxtrueckast padora Ne 6 110 Teme .
| p ~ p . HUccnenoBanne CBOMCTB Bubnuoreka [IOK
53 JKEcTkoCTh BOIBI U METOEI €6 . "
" JKECTKOM BOJBI. https://m.edsoo.ru/00aelae8
yCTpaHEHUs!
AJTIOMUHHIH:
MHOJIOKEHUE B
[lepnoanueckoit cucreme
XUMHYECKHUX 3IeMEHTOB /1.
54 Ao . M A Bbubnuoreka [JOK
MHUHHUN . MenpeineeBa, cTpoeHHe
» 1P https://m.edsoo.ru/00aelc64
atToMa, HaxOXIECHHE B
npupoge. Puznueckue u
XUMHYECKHE CBOMCTBa
AJTFOMUHUSL.
AmMdoTtepHbIe cBOMCTBA
. OKCHa U TUAPOKCHIA
55 AmMdoTepHbIe CBOHCTBA OKCHIA U P but6mmoreka [JOK
ATFTOMUHUS.
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
HccnenoBanne

aM(pOTEepHBIX CBOWUCTB




THAPOKCHU A AJIFOMUHUSA U
TUAPOKCHU A HWHKA.

56

Kenes3o

Keneso: nonoxenue
B [Iepuognueckoit
CHUCTEME XUMHUYECKUX
anemenToB /l. .
Menaeneesa, CTpoeHUE
aToma, HaX0XKJICHHE B
npupoje. duznyeckue u
XMMHYECKHE CBOMCTBA
xkenesa. MccnenoBanue
IpoLecca ropeHus xenesa
B KUCJIOpOi€ (BO3MOYKHO
HCIOJIb30BaHNE
BHJICOMATEPHAJIOB).

bu6nuoreka [IOK
https://m.edsoo.ru/00ael1d86

57

Oxcupl, ruApOKCcHabl B conn xenesa (1) n
xenesa (I11)

Okcuabl, THAPOKCHUIBI U
conu xxene3a (I1) u

skenesa (I11), ux cocras,
CBOICTBA U MOJyYEHUE.

but6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

58

O000I11IeHIE U CUCTEMATH3allUs 3HAHUN

XMUMHYECKUE CBOUCTBA
METAaJIIOB.

59

[IpaxTuyeckas pabora Ne 7. Permenue
9KCIIEPUMEHTAJIbHBIX 33a4 110 TeEME
«Baxxnelue MeTasuIbl U UX COCIUHEHUSDY

HccnenoBanue
MIPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX peakluil Ha
WOHBI: MarHusi, KallbLus,
QATFOMUHWS, ITUHKA, JKeJre3a
(IT) u xene3a (III), meam
(1D), peuieHue
IKCIEPUMEHTATIHLHBIX
3a1a4 o TeMe

bubmorexa [JOK
https://m.edsoo.ru/00ae3de8




«BaxHeuimne MeTayuipl U
UX COEOUHEHU.

Brrancaenus mmo YPAaBHCHUAM XUMHUYCCKUX
peaKHHfI, CCJIM OAUH U3 pCAarcHTOB AdaH B

PacyéTel Mo XUMHYECKUM

Bubnunoreka [JOK

60 U30BITKE WU COACPKUT MPUMECH. YpaBHEHUSIM.
p . p https://m.edsoo.ru/00ael1750
Briuncnenust MaccoBoil 1011 BbIXOAA
IPOJIyKTa PEAKIIUU
. Pacuérel mo xummuaeckum
61 O06001enre U cucTeMaTU3aIMs 3HAHUI
YPaBHEHHUSIM.
XUMHUYECKUE CBOMCTBA
KonTponbhas padota Ne4 o teme
62 N METAJIJIOB U UX
«BaxxHelmme MeTajibl U UX COSIUHEHMSD) .
COCJIMHEHUH.
BemectBa n
MaTepuaibl B
IOBCEAHEBHOW KU3HU
yenoBeka. besonacHoe
KCIIOIb30BaHUE BEIIECTB U
63 BemectBa 1 MmaTepuanbl B MOBCEIHEBHOM XUMHUYECKUX PEaKIUi B bubmunoreka LIOK
JKA3HU YEJI0BEKa oObiTy. IlepBast moMoup https://m.edsoo.ru/00ae3£50
MPU XUMHYECKUX 0XKOTax
U OoTpaBiieHusAX. M3yuenue
00pa3IoB MaTepruaIoB
(monmumepHsbIe
MaTepHuabl).
XHUMHYECKOE
3arpsi3HEHUE OKPY KaOIIeH
64 XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH cpeabl (mpenenbhas | bubmmorexa [IOK
cpennl JIOITyCTAMas https://m.edsoo.ru/00ae4270

KOHIICHTpAIlMsS  BEIIECTB,
nanee — [TJIK).




65 Posnb xumMun B pelieHnu 3K0JIOrMYECKUX Posp xumum B perieHnn bu6mmoreka [IOK
poodIeM IKOJIOTUYECKUX MpobieM. | https://m.edsoo.ru/00ae4270
. XHUMHYeCKHe CBOIICTBA
PesepBublil ypok. O6001IeHNE U bubnnoreka [IOK
66 . HEMETaJIOB Ml UX
cUCTEeMaTU3alus 3HaHUU N https://m.edsoo.ru/00ae0d0a
COCTMHEHUH.
. XUMHYeCKHe CBOMCTBa
PesepBHrlIit ypok. O6001eH e U bu6muoreka LIOK
67 . METAJIJIOB U UX
CUCTEMATHU3ALNS 3HAHUU N https://m.edsoo.ru/00adb33c
COCTMHEHUH.
Pemenue
N 9KCTIEPUMEHTATBHBIX
PesepsHblit ypok. O600111eH1E U p bubnuoteka [IOK
68 3aj1a4 1o TemMe

cHCTeMaTH3aIus 3HaHUH

«BaxHeuiime MeTauibl U
UX COCIUHEHUSD.

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

OBIIEE KOJIMYECTBO YACOB I10O
[TPOTPAMME







MMPOBEPAEMBIE TPEEOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KIIACC
Kon
NpoBepsieMo IIpoBepsiemble mpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOM NPOrpaMMbl OCHOBHOIO 00111er0
ro o0pa3oBaHus
pe3yJibTara
1 [To Teme: «IlepBoHaYanbHBIE XUMUYECKUE TTOHATUS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: aTOM, MOJEKYyJla, XMMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMECh (OAHOPOJHASI U HEOIHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJIsipHas
. Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas A0JS XMMHYECKOTO 3JIEMEHTa B COEIWHEHUH,
' MOJISIPDHBIA 00BEM, XMMHUUYECKas PEaKivs, KJIACCU(PUKAIMS PEAKIUN: PEaKIMH COCIUHEHUS, PEaKIMH Pa3JI0KEHUs,
peakiuu 3aMelleHns, peakiuu oOMeHa, 9K30- U SHJO0TePMHUYECKHE PEeaKIiH, TEIUIoBoi 3(hdeKT peakuuu, pacTBop,
MaccoBas J10JiA BelecTBa (MPOICHTHAs KOHIIEHTPAIIHs) B paCTBOpE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA ¥ TIPUMEHSTH 3TU MOHSITHS MPU ONMUCAHUU BEIIECTB U
' WX TIpeBpalicHui
1.3 HCIIOJTH30BaTh XMMUYECKYIO0 CUMBOJIUKY JIJIsi COCTaBJICHUS (POPMYJT BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUNA
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YYCHWSI,

3aKOHa ABoranpo




1.5 OTIpEEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX
L6 KJIaccU(UIUPOBATh XUMUYECKHE peakiuu (M0 YUCIy M COCTaBY y4YacCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
| sdexty)
1.7 BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacChl BELIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTa 1o (opMyJie COSAUHEHHS,
1.9 BBIUUCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE
110 MPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHHUS — HAOIIOJCHHUE, U3MEPEHUE, MOJCIHPOBAHUE, SKCIIEPUMEHT
' (peasibHBIN U MBICIICHHBIH)
2 ITo Teme: «BaxHeline npeacTaBUTENTN HEOPIraHUUYECKUX BEIIECTB»
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI: OKCHJI, KUCIIOTa, OCHOBAaHHUE, COJIb
22 OIIPENIeNIATH MPUHAIEKHOCTH BEIECTB K ONPEIeIEHHOMY KJIacCy COSTUHEHUH 1Mo popMyiam
23 KJIaCCU(UIIMPOBATh HEOPraHUYECKHE BEIIECTBA
24 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPIKIAsi OIMUCAHUE
' IIPUMEPaMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMHUECKUX PeaKIUi
) s MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT MX KA4eCTBEHHOTO COCTaBa, BO3MOYKHOCTH IPOTEKAHUS
' XMMUYECKHX MPEBPAIICHUH B PA3TUYHBIX YCIOBHAX
ClIeZIOBaTh MpaBWJIaM MOJb30BAHUS XMMHUYECKOH MOCYIOM M J1a0OpaTOpHBIM OOOpYAOBaHHEM, a TAKKE IpaBUIIaM
oOpalieHus ¢ BeIIeCTBAMU B COOTBETCTBHU C MHCTPYKIMSIMU T10 BBIITOJHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OITBITOB TIO
a6 MOJYYEHUI0O M COOMpaHUIO0 Tra3000pa3HbIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C

Onpeea€HHON MacCOBOM JOJIEH paCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MTPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTBI 110

pacnio3HaBaHUIO pacTBOPOB IIEeI0YEed U KHUCJIOT C IIOMOIIbIO HHAUKATOPOB (HaKMyC, (I)CHOJ](I)TELTIGI/IH, MCTHUJIOPAHK U

JpyTHUE)




2.7

IIPOBOJIUTH PACUETHI M0 YPABHEHUIO XMMUYECKON peakinuu

ITo Teme: «Ilepunognueckuii 3akoH u Ileproguueckas cuctema xumuueckux 3nemeHTos . M. Menneneesa. CtpoeHue

3 aTOMOB. XUMHUECKas CBsI3b. OKUCIUTEIIPHO-BOCCTAHOBUTEIBHBIC PEAKITANY
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHUH: SIPO aToOMa, JIEKTPOHHBIM CIIOW aroma, aTOMHasi OpOWTallb,
3.1 paguyc aromMa, XMMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS. KOBAJIEHTHAS CBS3b, 3JEKTPOOTPULATENBHOCTh, NOHHAS
CBsI3b, HOH, KATUOH, AHUOH, CTEIIEHb OKUCIICHUS
32 KJIACCU(PUITUPOBATH XUMUYECKUE DIIEMEHTBI
13 OIMKCHIBATh W XapaKTepU30BaTh TaONMuHyr0 (opmy Ileprogndeckoil cHCTEMBI XMMHUYECKUX DJIEMEHTOB: Pa3indarh
' MOHSITHS «TJIaBHas MOArpyIma (Arpymnmna)» u «rnobdounas noarpynna (brpynmna)», «Manbiey» U «00IbIIHe» TePHOIbI
34 packpsiBaTh cMbich Ilepuoamueckoro 3akona [[.MI. MenneneeBa: AeMOHCTPUPOBATh MOHMMAHUE TMEPUOANYECKOMN
' 3aBUCUMOCTH CBOKCTB XMMUYECKHUX 3JIEMEHTOB OT UX I0J0KeHUA B [lepuonnueckon cucreme
COOTHOCUTH 00O3HAYCHUs, KOTOpbIe UMEIOTCs B Tabnuie «[lepumomudeckas cucrema XUMUYecKux ayemeHnToB J.U.
35 MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsll spa,
o0111ee YHCIo AIEKTPOHOB U paclipeieNICHHe UX M0 dJEKTPOHHBIM CII0SM)
3.6 OTIPEETSATH CTENIEHb OKUCICHUS JIEMEHTOB B OMHAPHBIX COSIUHEHHSIX
3.7 OTIPEAEIATH BUJ XMMHUYECKOH CBsI3U (KOBAJIGHTHAS U MOHHASI) B HEOPTAHUYECKUX COCTUHEHUSAX
9 KJIACC
Koxn N .
npoBepsievor IIpoBepsiemble mpeAMeTHBIE Pe3yIbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbI OCHOBHOI'O

0 pe3yJbTaTa

o0urero oopazoBaHus




ITo Teme: «BemecTBo U XUMHYECKAs] pEAKIUSDY

1.1

PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATUI: PACTBOP, SJEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTUYECKAS
JUCCOLIMAIUs, peaklud MOHHOro OoOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecue, oOpaTHUMble M HeoOpaTHMbIe
peakluy, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKIMU, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCICHHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, amM(pOTepHOCTh, XHUMHUYECKas CBI3b (KOBaJCHTHAsl, HOHHAs, MeTaJulhdyeckas),

KpUCTAJUIMYCCKaA peméTKa, CILIaBbl, CKOPOCTb XHUMHYECKOMN pC€aknu

HITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHYCCKUX MOHATUU H MNPUMCHATH 3TH HNOHATUSA IIPU OIMMCAHHUUN

12 BEILIECTB U UX MPEBPAILCHNN
13 COCTaBJIATh YPABHEHUS AJIEKTPOJUTUYECKOM AMCCOLMALMM KUCIOT, LIEIOYEH M COJIEH, IOJIHBIE M COKPAIEHHBIE
. YpaBHEHMsI peakliii HOHHOTO 0OOMeHa
14 PacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO
. OanaHca 3TUX peaKkuui
1.5 IIPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peakuu
2 ITo Temam: «Hemeramisl 1 UX COEIMHEHUS» U «MeTallIbl U UX COCIUHEHUS
XapaKkTepu30BaTh (ONKMCHIBATh) OOLIME U CIEHU(PHUECKUE XMMUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX BEILIECTB,
2.1 MIOATBEPKJAsl ONMCAaHUE NPUMEPAMHM MOJEKYJISAPHBIX M HOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIUX XHMHYECKHUX
peaKkiuit
59 COCTaBJIATh YPAaBHEHMS PEaKLUM, MOATBEPKAAIOIIMX CYIIECTBOBAHUE I€HETUYECKOM CBSA3M MEXKIY BEILECTBAMU
. Pa3JINYHBIX KIJIACCOB
53 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOCHMS, BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKUX
' IIPEBPALICHUN B PA3IIMYHBIX YCIOBUAX
24 CJIEZIOBATh MpPaBUJIaM IIOJI30BAHUS XMMUYECKOH MOCYNI0M M JIaOOpaTOpHBIM 000pYyIOBaHHMEM, a TaK)Xe MpaBUIaM




06paIlICHI/I$I C BEIICCTBAMH B COOTBETCTBUHN C MHCTPYKIUAMMU 110 BBITTIOJIHCHUTIO J'Ia60paT0pHI)IX XUMHNYECKHUX OIIBITOB

0 MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa M YIIIEKUCIIOTO ra3a)

MMPOBOAWTH PCAKIMH, MOATBECPKAAIOIINC KaueCTBECHHELIA COCTaB PA3JIMYHBIX BEIICCTB: PACIIO3HABATH OIIBITHBIM

2.5 MyTEéM XJIOpUI-, OpoMuI, oauAd, KapooHaT, pocdar, cunukar, cyiabdaT, THAPOKCUANOHBI, KATHOHBI AMMOHUSI, HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPIAHUYECKUX BEILIECTB
3 ITo Teme: «XuUMHUs U OKpYIKarOLIas cpena»
3.1 PacKpbIBaTh CMbICII OCHOBHBIX XUMUUeckux nousatuid: [1JIK BemecTBa; Koppo3usi METaIOB
NPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTENBHOW NEATENIbHOCTH — aHajlh3 W CUHTE3, CpaBHEHHE, 000O0IIeHue,
15 CHUCTEMAaTHU3alIO, BBISBICHUE PUYUHHO-CIECCTBEHHBIX CBS3€H — JUISl M3YYEHUS! CBOMCTB BEIIECTB U XMMHYECKUX

peaKHHﬁ; C€CTCCTBCHHOHAYYHbBIC MCTOAbI NO3HAHUA — Ha6JIIOIIeHI/IC, HU3MCPCHUC, MOACIUPOBAHUEC, SKCIICPUMCHT

(peanbHBIN ¥ MBICIICHHBIH )




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIEPKAHUANA

1

HepBOHa‘-IaJ'II)HBIG XUMHNYECCKHUEC ITOHATHUA

1.1

[Ipeamer xumun. Posb XMMHUH B )KU3HU 4el0BeKa. XMMHS B cucTeMe Hayk. Tena u BenjectBa. PU3MUECKUE CBOMCTBA BELIECTB.

AFpCFaTHOG COCTOsAHHEC B€IICCTB

1.2

IlonsTre o MeTogax MO3HAHUA B XUMHUH. YHCTBIE BEIIECTBA U CMECH. CnocoObl PasaciICHUsA cMmecen

1.3

ATOMEI 1 MOJICKY/JIBI. Xumuueckue 3iaeMeHThl. CHMBOIBI XMMHYSCKHX 3JIEMEHTOB. HpOCTHe N CJIOXKXHBIC BCHICCTBA. AToMHO-

MOJIEKYJISIPHOE YUYEHUE

1.4

XuMu4yeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOCHTENbHAS

aromMHasa Macca. OTHOCUTENbLHAA MOJICKYJIAApHAasd Macca. MaccoBas 1018 XMUMHAYECKOTO 3JI€MEHTAa B COSTMHEHUH

1.5

KonnuectBo BemectBa. Monb. MossipHas mMacca. B3auMocBsI3b KOIM4YeCTBa, MAacChl U YKCIa CTPYKTYPHBIX €MHHI] BELIECTBA.

Pacuérel o popmynaM XUMHUYECKUX COCMHEHHUN

1.6

duznyeckue U XUMHUUYECKHE SBJICHUSA. XUMHUYECKast peaknuusg u ec IIPpU3HAKH. 3akoH COXPAaHCHUS MACChl BCIICCTB. XHUMHUYECKHUE

ypaBHeHus. Kinaccudukanus XuMu4ecKux peakiuil (CoeuHeH s, pa3iokKeHHsl, 3aMeleHus, 0OMeHa)

1.7

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW IOCYJIOH, C MpaBuUjaMd padOThl B JIAOOpAaTOpUH W TMpUEMaAMHU
oOparieHusi ¢ J1aOOpaTOpHBIM OOOpPYAOBAaHUEM, HM3YYEHHE M OMHCAaHHE (U3MUYECKUX CBOWCTB 00Opa3l0OB HEOPraHUYECKHX
BeIecTB, HaOMoIeHne Pu3nueckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, pAaCTUpPaHUE caxapa B CTYNKE, KUICHUE U KOHJEHCAIUS
BOJIbI) U XUMHUYECKHX (TOPEHUE CBEYH, MPOKATMBAHWUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHUCIOTOW) SIBICHHIA,

HAOJIOZICHWE W ONHWCAaHWE TNPU3HAKOB TPOTEKAHWS XMUMHYECKHX PEaKIuid (pas3sio’KeHHe caxapa, B3auMOJCHCTBHE CEpHOU




KHCIIOTHI € XJIOpUAOM Oapus, pazioxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMoAeCcTBHE Kelle3a C paCTBOPOM COJIU
meau(Il), m3yuenue crocoOoB paszzieneHuss cMmecedl (C MOMOIIBI0 MarHuTa, (UIBTPOBaHHWE, BBHINAPUBAHHUE, JUCTHIUIALNSA,
xpoMarorpadusi), MpOBEACHUE OYUCTKA TMOBAPEHHOM COJIM, HAONIOACHHUE M ONMHCAaHUE PEe3yJbTaTOB IPOBEICHHS OIBITA,

WTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAaCChl, CO3/IaHNe MOJIENIel MOJIEKYI (IapOCTeP >KHEBBIX)

2 Baxneiime npeacTaBuTEN HEOPraHNYECKUX BELIECTB
Bosnyx — cmeck razos. CocraB Bo3znyxa. Kucnopog — anemeHT u mpoctoe BemectBo. HaxoxaeHue kucioponaa B IpUPOAE,
2.1 ¢du3nueckue 1 XuMHYECKUe cBoiicTBa (peakiuu ropenus). Okcuapl. [Ipumenenue kuciaopoaa. CriocoObl mosryueHust KUCIopoaa
B J1a0OpaToOpuu M MPOMBIIIIEHHOCTH. KpyroBopot kucinoposa B npupojae. O30H — amioTponHas Moau(pUKAIs KHCIOpoaa
9 TennoBoit 3 pexT XuMruyeckoi peakliuy, TEPMOXUMUYECKHE YPAaBHEHHUS, 9K30- U SHAOTEpMUYECKUE peakuu. TommBo: yroib
' U MeTaH. 3arps3HeHue BO3yXa, yCUJIeHHE MapHUKOBOTO 3 (deKTa, pazpylieHue 030HOBOTO CIIOs
53 Bonopon —snement u npoctoe BemiecTBo. HaxoxxaeHne Bogopoaa B npupo/ie, Gpuzndeckre 1 XUMUYecKre CBOMCTBA, IPUMEHEHNE,
' CIOCOOBI TToTy4eHus. KucinoTsl u com
24 ModsipHblii 006EM Ta30B. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSIM
®dusnueckue cBoiicTBa BoAbL. Bona kak pactsopurens. PactBopbl. HachlllieHHBIE 1 HEHACBILLEHHBIE pacTBOPLL. PacTBOpUMOCTH
2.5 BEIIECTB B BoJie. MaccoBas 101 BEIIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHUs. Poib pacTBOpOB B Mpupoe
U B J)KA3HU 4esloBeKa. KpyroBopoT Bozbl B IPUPOE. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa U OYUCTKA NPUPOJHBIX BOJ
Knaccudukanus Heopranndeckux coeaunenuit. Oxcunpl. Knaccugukanus okcunoB: coneodpasyromniye (0OCHOBHbIE, KUCIOTHBIE,
2.6 amdorepHble) U HecoseoOpasyroue. Homenkiatypa okcunoB. du3nueckue n XUMHUYECKUE CBOMcTBa okcuzioB. [losyuenue
OKCH/JIOB
57 OcnoBanust. Knaccugukanus ocHoBaHU: MENOUN M HEpacTBOpUMBbIE ocHOBaHUsA. HomeHkiaTypa ocHoBaHui. dusnueckue u
' XUMUYECKHE CBOMCTBA OCHOBaHUN. [lomydyeHne ocHOBaHUM
2.8 Kucnotsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @usnueckue U XMMHUYECKHE CBOMCTBA KUCIOT. Psiji akTHBHOCTH




MetauioB H.H. bekerosa. [lonyuenne kucimor

29

Comu. HomeHnknatypa coneil. @usnueckue U XuMHUYECKUe cBoiicTBa coell. [lonydyenue coneit

2.10

I'eneTnueckas cBA3b MCXKAY KiIaCCaMHU HCOPIraHUYCCKUX COeIMHEHMI

2.11

XUMUYECKUN JKCHEPUMEHT: KaueCTBEHHOE OMNpEeNeIeHHe COAEpKaHMUS KHUCIOpoda B BO3IyXe, MOJy4YeHHe, coOupaHue,
pacno3HaBaHME€ M M3yYEHUE CBOMICTB KHUCIOpPOJa, HAOIIOJAEHHE B3aUMOJEHCTBUS BELIECTB C KHUCIOPOJIOM U YCIOBHS
BO3HUKHOBEHHS U MPEKpalleHus TopeHus (moxapa), 03HakKoMJIeHHEe ¢ 00pa3iaMu OKCHJIOB U OTMCAaHUE UX CBOWCTB, OJTyUYEHUE,
coOupaHue, pacro3HaBaHUE M W3YYCHHE CBOWCTB Boaopoaa (TopeHme), B3auMmojeicTBhue Bojopona c¢ okcumom wmeaw(Il)
(BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEpUasoB), HaOIIOfeHHEe O0Opa3loB BEIIECTB KOJIUYECTBOM | MoOIsb, HCCIIEJOBaHHE
O0COOCHHOCTEH PAacTBOPECHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBJIICHHE PACTBOPOB C ONPEICIEHHON MacCOBOH
JoJiell pacTBOPEHHOTO BEIECTBA, B3aMMOJACHCTBHE BOJBI C METaUIaMH (HATpHEM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), ONpEACICHUE PACTBOPOB KHUCIOT W IIEJI0YeH € TMOMOUIbI0 WHAMKATOPOB, HCCIEAOBAaHHE OOpPa3loB
HEOPraHMYECKUX BEIECTB Pa3IUYHbIX KIACCOB, HAOIIOJCHHE W3MEHEHHS OKPACKH HHIMKATOPOB B PAcTBOpaxX KHUCIOT H
niesiouel, u3yudeHue B3auMmonencTBusa okcuaa Menu(Il) ¢ pacTBOpoM cepHOM KHCIIOTBI, KHUCIOT C METaUlaMH, pPEaKLMi
HEWUTpaNU3alny, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO0 METaJla JPYTMM W3 PAacTBOpa COJIM, pELICHUE

OKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMEC «Baxnenmnme Ki1accel HEOPTaHNUYCCKUX COCHHHGHHﬁ)}

[lepuoanueckuii 3akoH u [lepuoanueckas cuctema xumudeckux 3nemeHToB J[.M. Menaeneesa. CTpoeHue aToMoB. XUMHUUYECKas

cBs13b. OKUCIIMTEILHO-BOCCTAHOBHUTCILHBIE pcaKkunmn

3.1

IlepBble MOMBITKM KIACCU(PUKALMM XUMHUUECKUX 3JeMEeHTOB. IloHATHE O rpymmax CXOIHBIX 3JEMEHTOB (ILEJIOYHBIE U
[IEJIOYHO3EMENIbHBIE METAJIbl, TaJOTeHbl, MHEPTHBIE Ta3bl). JJEMEHTHI, KOTOpble O0pa3yloT aM{QOTEpHBIE OKCHABI M

THUAPOKCHUIBI
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[Tepuonuueckuii 3akoH. [lepuoamueckass cucrema xumuyeckux snemeHToB .M. Menneneea. Koporkonepuoanas u
muHHOTepuoaHas ¢opmel Ilepuoanueckoit cuctemsl xumuueckux snemeHToB J[.M. Mengeneesa. Ilepuonsl U rpymisbl.

DU3NYECKUI CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI AJIEMEHTA




Crtpoenue atomoB. CoctaB aroMHBIX sigep. M3otombl. DnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
33 xuMHuueckux anemeHToB llepuonnueckon cucremsl .M. MenpaeneeBa. XapakTEpUCTUKA XMMHUYECKOIO 3JIEMEHTA IO €ro
nostoxkeHuto B [lepuonnueckoii cucreme .M. Menzneneesa
3aKOHOMEPHOCTH U3MEHEHHS pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO
34 rpymmnam u nepuojaam. 3HadeHue [lepuoaudyeckoro 3akona u [lepuoaudeckoit CUCTEMbI XUMUYECKHUX AJIEMEHTOB JIJIsl Pa3BUTHS
Hayku U nipakTuku. .M. MenzaeneeB — yd€Hblil ¥ rpaKJaHUH
35 Xumnueckasi cBs3b. KoBaneHTHas (MOJsIpHASE W HEMOJSpHAs) CBSI3b. DJIEKTPOOTPULATENBHOCTh XUMHUYECKHUX 3JIEMEHTOB.
' HNonnas cBs3b
36 Crenenp okucieHus. OKUCIUTETLHOBOCCTAHOBUTENBHBIC peakiuu. [Ipoiecchl OKUCIeHNUs U BOCCTaHOBICHHS. OKUCIUTETN U
' BOCCTaHOBHUTEIHU
XUMHYECKUH IKCIIEPUMEHT: M3yueHHEe O0Opa3IOB BEIIECTB METAJJIOB M HEMETAUIOB, B3aMMOJACHCTBHE THAPOKCHUIA ITMHKA C
3.7 pacTBOpamMu KHCJIOT W WIEJOYEH, MPOBEICHHUE OIbBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiuy pa3IoKeHHs, COSTUHEHNUS )
9 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
1 BemectBo 1 xumnueckas peakuus. [lopropenue
Ilepuonnueckuit 3akoH. Ilepmonuueckas cucrema xumudeckux aviemMeHtoB JI.M. MengeneeBa. CTpoeHue aromos.
1.1 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaJIHs, KaJbIIUA U UX COCTUHEHUN B
COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B lleproaudyeckoi cucTeMe U CTpPOEHUEM UX aTOMOB
1.2 CtpoeHue BemiecTBa: BUABl XUMUYECKOW CBSI3H. THIBI KPUCTATMYCCKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA




KpHCTaJIJIH‘IGCKOfI pGIHéTKI/I n BHOA XHUMHYCCKOM CBS3H. KJ'IaCCI/I(l)I/IKaHI/IH U HOMCHKJIaTypa HCOPraHWYCCKHX BCIICCTB
(Me)KI[yHapO,Z[HaH 151 TpI/IBI/Ia.HBHaH). XHUMHYECKHE CBOMCTBa BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIACCaM HCOPraHUYCCKUX

COGHHHGHHﬁ, FCHCTUYCCKAas CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHYeCKUX peakiuil o pa3INdHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TEeIIOBOMY d3(PQeKTy, MO H3MEHEHUIO CTETNCHEH OKUCICHUS XWMUYECKHX DJJEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO
Karajau3aTopa). JK30- M JHAOTEPMHUUYECKHE PEaKIUU, TePMOXUMHUYECKHE ypaBHEHHUA. [IOHATHE O CKOPOCTH XHUMHUYECKOU

peaxiuu

1.4

Ilousitue 00 o6paT1/1me u H606paTI/IMI)IX XUMHUYCCKUX pPCaKIUAX. IlonsiTHE O TOMOTEHHBIX H IreTCPOTrCHHBIX PCAKIUAX.
IToHsTHE O XUMHYECKOM paBHOBCCHUMU. (DaKTOpLI, BJIMAIOIIUC HA CKOPOCTb XUMHYECKOM pCaKkuu U MOJIOKCHUC XUMHUYCCKOI'O

paBHOBECHS

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC pcaKknuunu, BHGKTpOHHLIfI Oanamc OKHCIUTEILHO-BOCCTAHOBUTEILHOM pcaKknuru.

CocraBncHue ypaBHeHPII’I OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI.IPII’I C UCITIOJIB30BAHUEM METOAA DJICKTPOHHOI'O OayraHca

1.6

Teopust 31E€KTPOIUTUYECKON AMCCOLMALUM. DJIEKTPOJIUTHI U HEAEKTPOINUThl. KaTHOHBI, aHMOHBL. MeXaHU3M AMCCOLUAINU
BEIIECTB C PAa3IMYHBIMH BHJIAMHU XUMHYecKoil cBsizu. Crenenp nuccoranud. CuiibHbIE W claOble 3JeKTPOIUTH. Peakiym
MOHHOTO0 OOMEHa. YCIOBHS MPOTEKAHUS peaklUil MOHHOro oOMEHa, MOJHbIE U COKPALEHHbIE MOHHBIE YPaBHEHUs peakLuil.
CBoiicTBa KUCIIOT, OCHOBAaHUH M COJICH B CBETE MPEAICTABICHUI 00 JIEKTPOIUTHUECKON muccormanuu. KauecTBeHHbIE peakuun

Ha noHkbl. [TonsiTHE 0 TUApPOIU3E coen

1.7

XUMHUUECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ MOJAEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILECTB — METAJJIOB U
HeMeTaioB (rpaduTa M amMasa), CIO0KHBIX BEIIECTB (XJIOpPHIA HATPHs); HCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peakiuu OT BO3ACHCTBHS pPA3NUYHBIX (HAKTOPOB; HCCIEIOBAHHUE SJIEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MpoIllecca
JUCCOLMALMU  KHUCIIOT, IIenoded M cojedl  (BO3MOYKHO HCIOJb30BaHUE BUJCOMATEPHANIOB); IPOBEJIEHHE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKaHHs peakluid MOHHOTO oOMeHa (0Opa3oBaHHE OCajKa, BBIJCIIEHHE Ta3a, oOpa3oBaHUE

BOI[I)I); OIIBITOB, WJIIOCTPUPYIOMUX MPUMEPBI OKHUCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ (FOpeHI/Ie, p€aKku pPasioKCHHA,




COG)II/IHGHI/IH); pacrno3sHaBaHUEC HCOPraHUYCCKUX BCHICCTB C IIOMOIIBIO KAa4YC€CTBCHHBIX peaKHI/II\/’I Ha HWOHBI; PCHICHUC

OKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! 1 ux COCIUHCHUA

2.1

OOmas xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHMS AaTOMOB, XapaKTepHble CTeNeHu okucieHus. CTpoeHue u
¢du3nueckue CBOMCTBA NPOCTHIX BEIIECTB — TaJlOT€HOB. XHUMHUYECKHE CBOICTBa Ha HpuUMepe Xjopa (B3aUMOACHCTBUE C
METaJulaMU, HeMeTaulaMy, 1ieno4amu). XaopoBoaopoa. ComnsiHas KUCI0Ta, XMMUYECKHE CBOWCTBA, MOJIyYeHHE, IPUMEHEHHE.

I[eﬁCTBHC XJIopa U XJI0pOBOOOPOAAa HA OPraHMU3M 4YCJIOBCKaA. Baxwueiimne XJIOpHUAbl K UX HAXOXKXACHUC B IIPUPOAC

22

OOmiast xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHUS.
Ctpoenne u pU3NIECKHE CBOHCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U CEPBl. AJUTOTPOITHBIE MOAU(DUKALIMU KHCIOPOAA U CEPHI.
Xumnueckue cBoiicTBa cepbl. CepoBOAOPOA, CTpoeHUe, (u3nueckue M XUMUYeckue cBoWcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KHCIOTHBIX OKCHIOB. CepHasi KucioTa, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (0OIIME KakK IMPeICTaBHTEN
KJlacca KUCIOT U cneuuduyeckue). XUMHUYECKUE PEaKLUH, JIeKaIlle B OCHOBE MPOMBIIIICHHOTO CIIOco0a MOy4yeHHsl CepHOi
kucinoTel. [lpumenenne. Conmu cepHO KUCIOTHI, KAYECTBEHHAs peakuus Ha CynbdaT-noH. HaxoxaeHune cepsl U e€ CoeMHEHU
B IpHupoJie. XMMHUYECKOE 3arps3HEHUE OKPY KaIoLIe cpe/ibl COEJMHEHUSIMU cephl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa U

BOJI0EMOB), CLIOCOOBI €T0 MPEI0TBPAILIEHUS
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OOmrast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHUs. A30T,
pacnpocTpaHeHHe B IpUpoJe, pusndeckre u XumMuueckre cBoiictBa. Kpyroopot a3ora B nmpupojie. AMMHaK, ero pusndeckue u
XMMUYECKHEe CBOMCTBa, MOydyeHue W npumeHeHue. Comu aMMoOHUS, UX (U3MYECKHE M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE.
KauecTBeHHas peakuysi Ha MOHBI aMMOHUA. A30THasi KUCJIOTa, €€ MoJlydeHue, GU3ndecKkue 1 XuMU4Yeckue cBoicTBa (o0mue Kak
NpeJCTaBUTENsl Kiacca KUCIOT U crenuduueckue). Mcmnonb30BaHne HUTPATOB U COJIe aMMOHMS B KaueCTBE MMHEPAJIbHBIX
yao0peHnii. XUMHUECKOE 3arpsi3HEHNUE OKPYKAIOIIeH cpesibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE J10%KIH, 3arpsS3HEHNUE BO3/TyXa,

MOYBHI U BOJOEMOB)
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doctop, ammorpornnbie Mogudpukanuu (ocdopa, ¢uznyeckue m xumudeckue cpoiictBa. Okcun docdopa(V) u dochopras




KHCII0Ta, PU3NYECKUe U XUMUYECKUE CBOUCTBA, noinydyeHue. Mcnonp3oBanue GocdaroB B kauecTBe MUHEPATIbHBIX YA0OPEHHIA

2.5

OOmast xapakrepuctuka 3neMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEGHHS aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCIICHHS.
VYrnepoa, amoTponHbIe MOIU(HKALUK, PacpoCTpaHEHHE B NPHUPOAE, (HU3MYECKHE W XHUMUYECKHE CBOMCTBA. ACOpOIMs.
Kpyrosopor yriepona B mpupoae. Oxkcunubl yriepoja, uxX (U3MUYECKHEe M XMMHUYECKHE CBOWCTBA, JEMCTBUE HA >KUBBIC
OpPTraHW3Mbl, MOJyYEHHE W TPHUMEHEHHE. OKOJIOTHYECKHE NpoOieMsbl, cBi3aHHBIE ¢ okcuioMm yraepona(lV); rumoresa
r100aJIbHOTO TOTEIUICHHUsI KJIMMAaTa; MapHUKOBBIA 3(dext. YroiapHas KucioTa u €€ COiM, MX (PU3HUECKHE U XUMHYECKHUE
CBOHCTBa, IMOJlydeHHE W NpuUMeHeHHe. KaudecTBeHHas peakums Ha KapOoHaT-MOHBI. lcmonp3oBaHnme kapOOHAaTOB B OBITY,

MCIUIHHC, IPOMBIIIVICHHOCTHU U CCIIbCKOM XO035MCTBE

2.6

[lepBoHayabHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH,
ATaHOJI, TJIMIICPHUH, YKCYCHasl kucioTa). MIX cocrtaB u xumudeckoe ctpoeHue. [loHsaTre o OMOIOTHYECKH BaKHBIX BEIIECTBAX:
JKUpax, Oenmkax, yriaeBoJax — M UX POJIM B KU3HU YelloBeKka. MaTepuaabHOE €IWHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX

COEIVHEHUI

2.7

Kpemuuii, ero ¢usuveckne u XUMUYECKHE CBOKWCTBA, MONy4YeHHEe W npuMeHeHune. CoenuHeHus KpeMHus B npupozae. Oomue
npencraBieHuss o0 oxcuae kpemHus(IV) u kpemHueBoil kucnote. CuiMKaThl, WX HCIOIb30BaHHE B OBITY, MEIUIIMHE,
NPOMBIIIICHHOCTH. Ba)kHeWIe CTpoUTENbHBIE MaTepualbl: KepamMHKa, CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobmemsl

0€30IacHOro UCHOJIL30BaHUS CTPOUTEIIBHBIX MaTCpHUaIOB B HOBCG,I[HGBHOﬁ KHU3HU

2.8

XUMUYECKUH HKCIIEPUMEHT: H3yuyeHue oOpa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISTHOW KHUCIIOTHI; IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMH Ha XJIOPUA-MOHBI W HaOIIO/EHHE MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpa)karolue (U3NYECKue U
XUMHYECKHE CBOMICTBA TaJlOTEHOB M HUX COEIUHEHHH (BO3MOJKHO HCIIOJIb30BAHHME BHUAECOMATEPUAJIOB); O3HAKOMIIEHHE C
o0Opa3aMu XJIOpUIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE € OOpasuamu cepbl U €€ COeIMHEHMSAMHU (BO3MOYKHO HCIIOJIb30BAaHHE
BUJIEOMATEPHAIOB); HaOIOAECHUE mpolrecca OOyIIMBaHUS caxapa IOJA JeHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
U3yuyeHHe XUMHUYECKUX CBOWCTB pa30aBICHHON CEpPHOM KHCIIOTHI, MPOBEJAECHUE KAYECTBEHHOW peakluu Ha Cyiab(paT-uOH U

Ha6J'IIOI[CHI/Ie IIPpHU3HAKa eé IIPOTCKAHHA; O3HAKOMJICHHUEC C (1)I/I3I/I‘IeCKI/IMI/I CBOMCTBaMH a30Ta, (I)ocq)opa n HX COC,I[I/IHGHI/Iﬁ




(BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEpUATIOB), 0Opa3llaMu a30THBIX U (PochOpHBIX YIOOpEeHMIi; MOIydeHHe, coOHupaHue,
pacrio3HaBaHME W M3y4YCHHME CBOMCTB aMMHaKa; MPOBEJCHHE KAa4eCTBEHHBIX pEakIMii Ha MOH aMMOHHMS U (ocdar-uOoH U
M3y4YEHHE MPHU3HAKOB HUX IMPOTEKAHMS, B3aHUMOJCHCTBUE KOHLIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO
UCTOJIb30BaHUE BUAEOMATEPUATIOB); HU3yUeHHE MOJEIeH KpUCTAJUIMYECKHX pemEToK anMasa, rpaduta, Qynnepena;
O3HAKOMJICHHE C TPOIECCOM aJCcOpPOLMU pPAacCTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIIIEM W yCTPOHCTBOM MPOTHBOTa3a;
NOJIyYeHHue, coOupaHue, paclo3HaBaHME M HM3YUYEHHE CBOICTB YIVIEKHMCIOIO Tasa; MpOBEIEHHE KAYeCTBEHHBIX peakluid Ha
Kap6OHaT- U CHJIMKAT-UOHBI W H3YUYCHUC IIPHU3HAKOB HX IIPOTCKAHUA; O3HAKOMJIICHUC C HpOIIYKIII/Ieﬁ CUJINKATHOM

MMPOMBIIIJIICHHOCTHU,; PCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Baxneimue HemMeTamIbl ¥ UX COCIUHCHUA»

Mertannsl 1 Ux COCINMHCHUA

3.1

061_]_[2151 XapaKTCPUCTUKA XUMHUUYCCKHUX DBJICMCHTOB — MCTAJIJIOB HA OCHOBAHUH HUX ITIOJIOXKXCHHUSA B HepHOIIH‘IGCKOﬁ CHUCTCMCEC
XUMHNYCCKHX DJICMCHTOB I[I/I MeHI[eJ'ICCBa H CTPOCHHA AaTOMOB. CTpOCHI/IC MeTaJuI0B. MeTalindecKkas CBSI3b U MeTaJIMJecKas

KpUCTAJIIIMYECKasl pelETKa. DINEKTPOXUMUYECKUH s/l HANIPSHKEHUH METaJIoB
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duznueckre U XUMHUYECKHE CBOMCTBa MeTayioB. OOmue crnocoObl mosydeHus: MetauioB. [loHATHE O KOPPO3UMH METAILIOB,
OCHOBHBIE CTOCOOBI 3alTUTHl UX OT Koppo3uu. CIuiaBsl (CTalb, YyTyH, TIOPATIOMHHMNA, OpOH3a) U UX MPUMEHEHHE B OBITY U

IIPOMBIIJICHHOCTH
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[Ilenounble MeTambl: nosiokeHWe B Ilepuommueckoil cucreme xumuueckux sieMmeHToB J[.M. MenneneeBa; crpoeHune ux
aTOMOB; HaXOXACHUE B pupoje. Pu3nueckre U XUMHIECKUE CBOMCTBA (Ha TpuMepe HaTpust U Kajust). OKCHIIBI U THIPOKCHIBI

HaTpUsA U KaJIus. HpI/IMCHeHI/Ie HOICJIOYHBIX METAJIJIOB U UX COCI[HHCHI/IfI

34

[[{erouHO3eMeENnbHBIE METAJUIBI MarHUM M KaJbLMi: NosioxkeHue B Ilepuoanueckoil cucreMe XuMHuueckux 3ieMmeHTtos 1.
MeHneneeBa; CTpOEHHME MX aTOMOB; HaxoxKJaeHue B mpupone. dusznyeckne U XMMHUYECKHE CBOMCTBA MarHusi M KaJlbLIHS.

Bakneiimme coequHeHUs Kalblus (OKCHIT, THIAPOKCHI, COJHN). JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTPaHCHUS

3.5

Amomunuii: nosioxenue B [leproanueckoil cucreme xumuieckux 3yeMeHToB /.M. MenaeneeBa; CTpoeHHe aToMa; HaX0XKJICHHUE B

npupoze. Pusnyeckue 1 XMMUYECKHE CBOMCTBA aTFOMHUHISA. AM(OTEPHBIE CBOMCTBA OKCH/IA M TUAPOKCHIA AITFOMIHUS




3.6

Kenezo: nonoxenue B [lepruonnueckoi cucreme xumuueckux 3memeHToB [[.M. MenpaeneeBa; cTpoeHHe aToMa; HaX0KJACHUE B
npupoje. Pu3ndyeckue U XUMUYECKUE CBOMCTBA kene3a. Okcunsl, ruapokcuanl u conu xkene3a(ll) u xenesa(lll), ux cocras,

CBONCTBA U IOJIyYECHHE

3.7

XUMUYECKUH JKCIEPUMEHT: O3HAKOMIIEHHE C 00pas3llaMu METaIOB M CIUIAaBOB, WX (PU3MYECKUMH CBOWCTBAMU; U3YyYCHUE
pe3yJIbTaTOB KOPPO3UM METaUIOB (BO3MOXKHO MCIIOJIb30BAaHHME BMJIEOMATEpUANIOB), OCOOEHHOCTEW B3aMMOJCHCTBHUS OKCHJIA
KaJbIUsl ¥ HATPHsI ¢ BOAOM (BO3MOXHO UCIOIB30BAaHUE BUACOMATEPUATIOB); UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI; Mpollecca
TOpPEHUs JKeJle3a B KUCIOpOo/ie (BO3MOXKHO HCTIOIb30BaHUE BUIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEaKIIHil
HA WOHBI (MarHusi, Kajbllus, amoMuHMs, uHKA, keneza(ll) u sxenesa(Ill), menu(Il); HaGnrogeHue u omucaHue MPOILIECCOB
OKpalIMBaHUs TUIAMEHU HOHAMM HATPHs, KaIHMs U Kadblus (BO3MOXXHO HCIIOJIH30BAHHME BHJIEOMATEPHANIOB); UCCIIEIOBAHHE
aM(pOTEepHBIX CBOWCTB THAPOKCHAA aJIOMUHUS W TUIPOKCHUIA I[MHKA; pEIIEHHE OSKCIEPUMEHTANbHBIX 3a/ad 10 TeMe

«BaxHenIre MeTaUIbl U UX COSIUHEHUI

XHUMHS M OKpYyXKaroas cpena

4.1

Hosble maTepuaisl u TexHoaoruu. BemecTBa u MmaTepualibl B IOBCETHEBHON KU3HU YellOBEKa. XUMHUS U 310pOBbe. bezonacHoe

HCIIOJB30BaHHEC BCIICCTB U XUMHUNYCCKHUX peaKI_[I/Iﬁ B 6BITy. HepBa;I moMomb IIpU XUMHUUYCCKUX OKOI'aX U OTPaBJICHUAX
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OCHOBBI 3KOJIOTMYECKOW T'PAaMOTHOCTH. XUMHUYECKOE 3arpsisHeHue okpyxaromeit cpenbl IIJIK. Ponp xumum B pemeHun
HKOJIOTHUECKUX mpobnem. IlpupoaHble HCTOYHMKHM YTIAEBOAOPOAOB (Yroyib, MPUPOAHBIM Ta3, HEPThb), MPOIYKTHl HX

nepepaboTKH, UX POJb B OBITY U IPOMBILIUIEHHOCTH

43

XUMHUYeCcKui OKCIICPUMCHT: H3YUYCHUC 06pa3u0B MaTcpraioB (CTCKJIO, CILIaBbl MCTAJJIOB, ITOJIMMCPHLIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'3 110 XUMHU TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHS OCHOBHOU
OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepPsSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBAHUSA K MPEeAMETHBIM pe3yJabTaTaM 02a30BOr0 YPOBHSI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe ®PT'OC

1

IIpencrasnenue:

1.1

0 II03HABAaEMOCTHU SIBIICHHI mpupoabl, MOHNUMAaHUC 00BEKTUBHOIN 3HAYMMOCTH OCHOB XHMHYECKOU HAayYKH KakK
obnactu COBPEMCHHOI'O €CTCCTBO3HAHHA, KOMIIOHCHTA O6I.H€I>i KYJbTYPBI H HpaKTquCKOﬁ JACATCIIbHOCTH

YCJIOBCKA B YCJIOBHAX COBPEMCHHOI'O O6H.[CCTB8.; IIOHMMaHHUEC MECTa XUMHHU CPCAU JAPYTUX CCTCCTBCHHLIX HAYK

1.2

0 HAaYYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U TCOPCTUYCCKUX MCTOAAX HCCICAOBAaHUA
BCIICCTB U U3YUCHUA XUMUUCCKHUX peaKHHfI; YMCHHUEC UCIIOJIB30BATh MOJACIIN JIA 00BACHEHHUS CTPOCHHA aTOMOB

H MOJICKYJI

1.3

0 cdepax mnpodeccHOHANHHONH AESITENbHOCTH, CBA3AHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTHUSMH,
OCHOBAHHBIMH Ha JIOCTHKCHUSX XUMHUYECKON HAYKH, YTO MO3BOJIUT OOYYAIOIIMMCS pACCMAaTPUBATh XUMHIO KaK
chepy cBoeit Oymymielt mpodecCHOHANBbHOW AEATeTbHOCTH U ClelaTh OCO3HAHHBIM BBIOOp XUMHHM Kak

npoUIEHOTO TPeAMETa MPH MEPEX0ie Ha YPOBEHb CPETHETO 00IIero 00pa3oBaHus

Bunanenne cucrtemMol XMMHYECKHMX 3HAHMM M YMEHHE NPHUMEHSTh CHCTEMY XUMUYECKHMX 3HAHUM, KOTOpas

BKJIIOYACT:

2.1

BOKHCUIIINE XUMHUYECKUE TMOHATHUS: XUMHUYCCKUN DJIEMEHT, aTOM, MOJICKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE
BEILIECTBO, OJIHOPOJIHAS U HEOJHOPOAHASI CMECh, OTHOCUTEIIbHBIC ATOMHAsI U MOJIEKYJISIPHASI MACChI, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAS Macca, MOJIAPHBIN 00bEM, OKCHT, KUCIIOTa, OCHOBAHUE, COJIb (CPEAHSs), XUMUIECKas

pCakiu:, p€aKiuu COCANHCHU, pCAKIIMKU PA3JI0OKCHUA, PCAKIIMK 3aMCIIICHUA, PCAKIITUH O6MeHa, TEILJIOBOM B(IJ(IJCKT




pEaKLHH, IK30- U SHIOTEPMHUUECKUE PEAKIIMHU, PACTBOP, MAaCCOBAs JOJISI XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUH,
MaccoBasl J0Ji1 ¥ NPOLEHTHAs KOHLIEHTpalus BELIECTBA B PacTBOPE, AAPO aTOMa, JJIEKTPOHHBIN CIIOM aToMma,
aToOMHasi  opOWTaNb, paaMyC aToMa, BaJEHTHOCTb, CTENECHb OKWUCICHHUSA, XHUMHYECKas  CBS3b,
3JIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS UM HENOJISIPHAsI KOBAJIEHTHAs CBSA3b, MOHHAS CBSA3b, METAJLUINYECKAs CBSA3b,
KpUCTAJITMYECKast peréTka (aToMHasi, HOHHAs, METaJUTMYECKasi, MOJIEKYJISIpHAs ), HOH, KATHOH, aHUOH, DJIEKTPOJIAT
U HEDJIEKTPOIUT, DJIIEKTPOIUTHYECKAsl JAUCCOIMANMS, pEaKklud HOHHOTO OOMEHa, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIUU, OKHCIHUTEIb U BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTAHOBJICHHE, BJIEKTPOJIU3,
XUMHYECKOEe paBHOBECHE, 00paTUMbIE U HEOOpAaTUMBbIE pEeaKIIUU, CKOPOCTh XUMUYECKOHN peakiiu, KaTainus3arop,

ITJIK, xoppo3usi METAIIIOB, CILUIABbI

OCHOBOIIOJIArarollie 3aKOHbl XMMHUU: 3aKOH COXpPaHEHUs Macchl, nepuoaudeckuii 3akoH [[.M. Menpaeneesa,

22 3aKOH MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo
23 TEOPUU XUMHUU: ATOMHO-MOJIEKYJISIPHASL TEOPHSL, TEOPUS DJIEKTPOIUTHUECKON TUCCOLUALIN
3 Brnanenune ocHOBaMH XMMHYECKON T'PAMOTHOCTH, BKITFOUAFOIIICH:
YMEHHE MPaBUIBLHO UCIIOJIb30BATh U3YyUEHHBIE BEIIECTBA U MaTepuabl (B TOM YMCIIe MUHEpaJIbHbIE Y100peHMs,
METAaJUIbl U CIUIAaBbI, IPOJAYKTHI MepepabOoTKH MPUPOIHBIX HICTOUHUKOB YIJIEBOJIOPOJOB (YIJIsl, IPUPOJHOIO Iasa,
3.1 HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HAa MMPOU3BOJICTBE M MOHUMAHHNE 3HAYCHHUS )KUPOB, OCIIKOB, YTICBOIOB IS
OpraHM3Ma 4YeJIOBEKa; YMEHHE INPOTHO3UPOBATh BIIMSHUE BELIECTB MU XUMUYECKUX MPOLECCOB HA OPraHU3M
YEJIOBEKA U OKPYIKAIOILYI0 IPUPOAHYIO CPEdy
32 YMEHHE UHTETPUPOBATH XUMHUECKUE 3HAHUS CO 3HAHUSMH JPYTUX yUEOHBIX MPEIMETOB
13 HaJIMYKeE OIBITA paOdOTHI C pa3IMYHBIMU HCTOYHHUKAMH WH(POPMAIIMK IO XUMUH (Hay4yHast 1 HAyYHO-TIONYJISIpHAS
' JUTepaTypa, CJI0BapH, CIPABOYHUKH, UHTEPHET-PECYPCHI)
14 yMEHHE OOBEKTHBHO OLIEHUBATh MH(DOPMAITUIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTHUYECKOM NPUMEHEHUU

U YMCHHEC HCIIOJIb30BaTh e€ M PEUICHUA y‘{e6H0-HO3HaBaTeHBHLIX 3aJa4




BJ'I&I[GHHC OCHOBaMH IIOHSITHITHOTO amnmnaparta 1 CUMBOJIMYCCKOI'O SA3bIKa XHUMHUHU IJId COCTABJICHHUA q)OpMy.J'I

4 HEOPraHMYECKUX BEIIECTB, YPAaBHEHUI XUMHUUYECKUX PEAKIIHii; OCHOBaMU XuMuueckoit HomeHknatypsl (IUPAC
Y TPUBUAJIBHOM)
YMeHue 00BSACHATH CBSI3b MOJOXKEHUS d1eMeHTa B [leproandeckoil cucteMe ¢ YMCIOBBIMU XapaKTePUCTHKAMHU
5 CTPOEHHS aTOMOB XUMHUYECKUX IEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YUCIIO 3JIEKTPOHOB), PacIpeeICHUEM
AJICKTPOHOB I10 SHEPTETUICCKUM YPOBHIM aTOMOB ITEPBBIX TPEX MEPUOJIOB, KATHS U KaJIbITUSI
[IpencraBnenne 0 TEPUONUYECKON 3aBUCHMOCTH CBOWMCTB XHMHYECKHX JJIEMEHTOB (paguyc aToMma,
6 AIEKTPOOTPHUIIATEIILHOCT), TMTPOCTBIX W CJIOXKHBIX BEIIECTB OT TOJOXKEHUS IJIEMEHTOB B [lepmomudeckoit
cucTteme (B MaJIbIX IEPUOAAX U TJIABHBIX MOATPYIAaX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiaccupuIMpoBaTh:
7.1 XUMHYECKHE FJIEMEHTHI
7.2 HEOpPraHWYEeCKHUE BEIIECTBA
73 XUMHYECKHUE PEAKIIMHI
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh U CTETICHb OKUCJICHHSI XUMHUYECKHX dJIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U U THUIT KPUCTAIUTHUECKON CTPYKTYPBI B COSAMHEHUSIX
8.3 XapakTep Cpe/bl B BOJHBIX paCTBOpaX BEIIECTB (KUCIIOT, OCHOBaHMI)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XUMHUUECKHE CBOMCTBA!
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPO, rpaduT, anmas, KpeMHH, a3ot, gochop, cepa, Xop, HATpUH,
' KaJIUi, MarHui, KaJIbIUH, aTFOMUHHM, KEJe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PaCTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPO, CEPOBOIOPOM, OKCHIBI




u rugpokcu sl MetamioB [-11A rpynn, anmtomunus, meau (1I), nunka, sxenesa (11 u I1I), okcuas! yrnepona (II u
IV), xpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas1, a30THas,

docdopHasi, yroibHas, KpeMHHEBas KUCJIOTA U UX COJIH)

IMPOTHO3HUPOBATE W XaAPAKTCPU3O0BATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa H CTpOCHMUA,

93 IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTb ITPOTEKAHNS XUMHUECKUX MPEBpalleHUl B
Pa3IUYHBIX YCIOBUAX
10 YMeHue coCTaBisATh MOJIEKYJIIPHBIE U HIOHHBIE YPAaBHEHHUS PEAKIIHii, B TOM YHCIIE:
10.1 peaKIuii HOHHOTO OOMEHa
10.2 OKHCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIMA
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3yUEHHBIX KJIACCOB (FPYII) HEOPraHMYECKHUX BEILECTB
10.4 MOJITBEP K TAOLINX T€HETUYECKYIO B3aUMOCBSI3b MEKy HUMU
11 YMeHne BBIYUCTATH (IPOBOAUTH PACUETHI):
" OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIO0 XMMHUYECKOIO 3JIEMEHTa B
' COCIIMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BEM Ta30B
114 [0 YpaBHEHHUSIM XMMMYECKHUX PEaKIMi M HAaXOJWUTh KOJMYECTBO BEIIECTBAa, 00OBEM M MacCy peareHTOB WU
' IPOAYKTOB pEeaKLuu
12 Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMM METOJIAMM HAy4HOTO IO3HaHHUs (HAOJIOJEHHE, U3MEPEHUE, SKCIIEPUMEHT, MOICIUPOBAHUE) MPU
U3yYCHUH BEIIECTB M XMMHUYECKHX SBICHUH; yMEeHHE C(HOPMYIHPOBATH MPOOJIEMY M TPEAJIOKHUTH IyTH €€

peleHus




12.2 6e30macHol paboThl C XUMUYECKUMU BEILIECTBAMHU, XUMUYECKON OCYA0N U 1a00OpaTOPHBIM 000PYAOBaHUEM
npaBWiIaMy 0e30MacHOro OoOpalleHHs ¢ BEIIECTBAMH, UCIOJIb3yEMbIMH B IOBCEIHEBHOW XH3HH, MPaBUIAMU
123 HIOBEJICHUS B LIEJIAX COEPEXEHU 310POBbs U OKPY>KaIOLIEH NPUPOIHON Cpeibl; IOHUMaHKE Bpesia (ONacHOCTH)
' BO3/ICUCTBUS HA HUBBIE OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEAOTBPAILICHUS UX
BpPEIHOT'O BO3JECHCTBUSA
13 Hanuune npakTuyeckux HaBbIKOB INIAHUPOBAHUS U OCYLIECTBIICHUS CIEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
31 U3y4YEHHE U ONHCaHuE (PU3UUYECKMX CBOWCTB BEIIECTB; O3HAKOMJIEHHWE C (U3NYECKUMHU U XUMHUYECKUMU
' SBJICHUSIMU; OIIBITHI, HJUIIOCTPUPYIOLIUE IPU3HAKU IPOTEKAHUSA XUMUYECKUX PEAKLIAN
13.2 U3y4eHHEe CIIOCOO0B pa3/ieTeHHs cMeceit
133 MOJTy4YeHHe KHUCIIOpOoJia U M3YUYeHHE €ro CBOMCTB; MOJyYeHHE BOAOPOAA M M3yUEHHUE €ro CBOMCTB; MOJy4YEHHE
' YTJIEKUCIIOTO T'a3a U U3y4YEHHUE €r0 CBOKCTB; NIOJyYEHNE aMMMAKa U U3y4YE€HUE €TI0 CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM A0JIEN paCTBOPEHHOTO BELIECTBA
135 NpUMEHEHHEe UHAMKATOPOB (JIAKMyca, METHUIIOpaHXa U (eHoI(TaaenHa) 1 OnpeaeseHUs XapakTepa Cpebl B
' pacTBOpax KUCJIOT U IIET0YeH
UCCJIEIOBAaHNE U ONMCAHME CBOMCTB HEOPTaHUYECKUX BEILECTB Pa3IMUHbIX KJIACCOB; U3yUYEHUE B3aUMOACUCTBUS
136 KHCJIOT C METaJUlaMH, OKCHJIAMU METAJUIOB, PAaCTBOPMMBIMH M HEPACTBOPMMBIMU OCHOBAHUSIMH, COJISIMH;
’ [IOJlyYeHHUE HEpPAcTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO MeTajlla JAPYTMM M3 pPacTBOpa COJIH;
ucclieoBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U IIHHKA
pEIIEHNEe DKCIEPUMEHTAIBHBIX 3afad 1o TemaMm: «OCHOBHBIE KJIACChl HEOPraHWYECKHX COCIUHEHWI»;
13.7 «DNEKTPOIIUTUYECKAS TUCcCcoLaushy; « BaxkHeiline HeMeTauIbl U X COeIMHEHUsD; «BaxkHenne MeTauibl 1
UX COEIMHEHUS
13.8 XMMUYECKUE OKCIIEPUMEHTHI, WUIIOCTPUPYIOIIME MPU3HAKKA MPOTEKaHUs PEaKuii HOHHOTO OOMEHa,




KaUCCTBCHHBIC PCAKIMWH Ha MNPUCYTCTBYIOHNIMC B BOAHLIX PaCTBOpPAax HOHBI: XJIOPUI-, 6pOMI/I}1-, noaua-,
cyan)aT-, (I)OC(l)aT-, Kap6OHaT-, CUJIMKAT-aHUOHBI, TUAPOKCUI-UOHbI, KaTUOHbI dMMOHUSA, MArHusd, KaJIbIUf,

aJTIOMUHMUS, Kene3a (2+) u xenesa (3+), meau (2+), nuHKa

14 YmMenue:

141 MIPEACTABISITh PE3YIbTaThl IKCIIEPUMEHTA B (DOPME BBIBOJIOB, JI0KA3aTEILCTB, TPA(UKOB M TAOJIHI] U BBISBIISTH
' AMITUPUYECKHE 3aKOHOMEPHOCTH

142 YCTaHABIIMBATb CBSI3M MEXKIY pEaTbHO HAONIOMaeMbIMH XHMHUYECKMMH SBIICHHSMHA U  IPOLIECCAMH,

MMPOUCXOIAIIMMHA B MAKpPO- 1 MUKPOMUPEC, 00BACHATH IIPUYHHBI MHOFOO6paSI/I${ BCIICCTB




HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM
IK3AMEHE 11O XUMHUH

Kon

IIpoBepsieMblii 3J1eMEHT COICPKAHUS

1 [TepBoHavaIbHBIE XUMUYECKHUE TTOHATHS

1.1 YucTteie BemecTBa u cMecu. CriocoObI pa3ieieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3TIEMEHThI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpoCThIe U CI0KHBIEC BEIIECTBA.

1.3 Xumuueckasi popmyria. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. CTETICHb OKHCIICHUS

14 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAA aToMHasg mMacca. OTHOCUTENbHAS MOJIEKYJIApHas Macca. MaccoBasi J10Jis
' XHMHUYECKOI0 3JIEMCHTA B COCIMHCHUN

L KonnuectBo BemectBa. Monb. MomsipHass Macca. MomsipHblii 00b€M Tra30oB. B3auMOCBs3b KOIWYECTBA, MAacChl U YHUCIA
' CTPYKTYPHBIX €IMHHI] BEIIECTBA

L6 duznueckrue U XUMUYECKUE SIBJICHUS. XUMHUYECKasl peakius U e€ MpU3HaKU. 3aKOH COXPaHEHHUs MacChl BEIECTB. XUMHUUYECKUE
' ypaBHEHUS

2 [Tepuonuueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux sineMeHToB J[.M. MenaeneeBa. CTpoeHre aTOMOB

51 [Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xumuueckux semeHToB J.M. Menneneesa. [lepuoapl u rpymmbsl. Gusnyeckuii
' CMBICJI TIOPSIIKOBOTO HOMEpa, HOMEPOB MIEPHO/Ia U TPYTIIHI AIEMEHTa

29 Crtpoenue atomoB. CoctaB aTOMHBIX snep. M3orombl. DnekTpoHbl. CTpOEHHE SJIEKTPOHHBIX 000JI04eK aToMOB mepBbix 20
' XUMHUYECKHX 3JIeMeHTOB [lepunonnueckoi cucremsl [[. 1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUW CBOWCTB XMMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KaMsl, KaJbIHsA (paguyca aTOMOB,
2.3 3IEKTPOOTPULATENBHOCTH, METAUNIMYECKUX U HEMETAUIMYECKUX CBOMCTB) U MX COCAMHEHUN B COOTBETCTBHM C IMOJIOKEHUEM

371€MEHTOB B [leproanyecKkoil CucTeMe U CTPOCHUEM UX aTOMOB




3 Crtpoenue BemiecTBa

31 Xumnueckas cBsizb. KoBasieHTHast (TOJIIpHAsE ¥ HETIOJISIPHASI) CBA3b. DJIEKTPOOTPULIATEIbBHOCTh XUMHUECKUX AJieMeHTOB. MloHHast
' CBsI3b. MeTajuinueckas CBs3b

15 Tumbl  KpUCTANIMYECKUX PpEHIETOK (aToOMHasi, WOHHAs, METAJUIMYECKas), 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
' KPUCTATTNYECKON PEIIETKH U BUAA XUMHUECKOH CBSI3U
4 Baxxneilne npeacTaBuTeNN HEOPraHUUECKUX BelecTs. Hemeranel n ux coequHenus. MeTaibl 1 UX COETUHEHUS

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX COCAMHEHMI: OKCHAOB (CoJieoOpasyrolie: OCHOBHBIC, KHCIOTHBHIE,
4.1 amM(pOTepHBIC) U HECOJICOOpa3yIoNue; OCHOBAaHUHN (MENOYM W HEPaCTBOPUMBIC OCHOBAHUS); KHUCIOT (KHUCIOPOJICOEPKAIINE H
OECKHUCIOPOAHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHHUX M KHCIIBIX )

12 dusnyeckrue ¥ XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJUIOB: BOJOPOJIA, XJIOpa, KUCIOpOJa, cephl, a3ora, docdopa,
' yriepoia, KpeMHUs

43 dusznueckue U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIMTHS, HATPHs, Kalus, MarHus M KaJblUs, aJTOMUHUSA,
' Kemesza. DINEKTPOXUMUYECKUN Pl HAIPSHIKEHUH METaIOB

44 duznyeckre U XUMUYECKHE CBOWCTBA BOJIOPOJAHBIX COEIMHEHUI HEMETAIIOB: XJIOPOBOAOPO/Ia, CEPOBOAOPOIA, aMMHUAKa

45 du3nveckue U XUMHYECKHe CBOMCcTBa okcuoB HeMeTaywioB: cepol (IV, VI), azora(Il, IV, V), dochopa(lll, V), yraepona(Il, IV),
' kpemaus(IV). [TomydyeHre OKCHI0B HEMETAIIIIOB

4.6 Xumudeckue cBorcTBa OKcuIoB: MetauioB IA—IIIA rpymm, nuaka, meau(Il) u xenesa(Il, IIT). ITomyuerne okcuaoB METAIIOB

47 XUMUYECKHE CBOICTBA OCHOBAaHWUN W aM(OTEPHBIX THIPOKCHIOB (Ha MpHUMepe THAPOKCHAOB AalIOMUHUSA, JKeje3a, IMHKA).
' [Tonmyuyenune ocHOBaHUH U aM(POTEPHBIX THIPOKCHIOB

48 OO0mue XMMUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJAOPOIHON, CEPHUCTOM, CEpHOM, a30THOU, (ochopHOIA,
. KpEMHUEBOM, yroyibHOi. OcoOble XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHON U a30THOM kucnoT. [lomyuenue kucinor

4.9 OOu1e XuMuYeckue cBoicTBa cpeHux coineil. [Tomyuenue coneit




4.10 [Tonyuenue, coOupanue, pacro3HaBaHUE BOJIOPO/Ia, KUCIOPOAa, aMMHAKa, YTICKUCIOTO Ta3a B JA0OpaTOpUH

4.11 [Tonyuyenue aMmMuaka, CEpHOI U a30THOW KUCIIOT B MPOMBINUIEHHOCTH. O0IIHe CrI0OcOObI MOTyYeHHsI METAIIOB

4.12 ['eneTnueckas CBA3b MEXAY KJIacCaMy HEOPTraHUYECKUX COSAUHEHUI
5 XUMHUYECKUE PeaKuu

- Krnaccudukanus XuMUYECKUX peakuil Mo pa3Iu4HbIM MPU3HAKAM: [0 YUCIY U COCTaBYy YYacTBYIOIIMX B PEaKLUU BEIIECTB, IO
' TEIIOBOMY (P PEKTy, 0 U3MEHEHUIO CTENIEHEeH OKUCICHHUS XUMHUUECKHUX DJIEMEHTOB

55 TeruoBoit ekt Xumuyeckoil peaknmu, TEPMOXMMHUYECKHE YpaBHEHUS. OK30- U DHIOTEPMHUYECKHE  PEaKIIHH.
' TepMoxumMuueckue ypaBHEHHUs

53 OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENM U BOCCTaHOBHUTENU. [Iporiecchl OKHMCIEHHS UM BOCCTAHOBJICHUS.
' DNEeKTPOHHBIN 6aTaHC OKUCITUTETFHOBOCCTAHOBUTEIHLHOU PEaKIIuu

54 Teopust snekrponuTuueckor nuccounanvu. KaTvoHbl, aHUOHBL. DIEKTPOIUTHI U HEANEKTPOIUTHl. CHIIbHBIE U Cla0ble
' 31eKTpoanThl. CTENEHb AUCCOUALIIT

ss Peakuuu moHHoro obmeHa. YcioBUSl NMPOTEKaHMsI PEAKLMl MOHHOIO OOMEHa, IMOJIHBIE U COKpAalll€HHbIE MOHHBIE YpaBHEHUS
’ peaxumit
6 XuUMUA U OKpyXkarolasi cpeia

61 BemectBa 1 Marepuasibl B MOBCETHEBHOM KM3HM YelloBeKa. be3omacHoe MCIOJb30BaHUE BEHIECTB M XMMHYECKHX DPEaKIHil B
' naboparopuu u ObITy. [lepBas MOMOIIb MPU XUMUIECKUX 03KOTAX M OTPABJICHUSIX

XUMHUECKOE 3arpsA3HEHUE OKpY Karomel cpeabl (KUCIOTHBIE OKIH, 3arps3HEHUE TOYBBI, BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
6.2 npenotBpamenus [IpeaenpHas gomyctumas konnentpanus Bemects (I1JIK). Pons xumun B pemeHnn 3K0JI0THYECKuX Mpoosem.
Ycunenue napHuKoBoro 3¢ ¢ekra, pa3pylieHne 030HOBOTO CIIOs
63 [Ipumenenue cepsl, a3orta, Gochopa, yriaepoaa, KpEMHHUS U UX COEAMHEHUN B OBITY, MEAMIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM

xo3siicTBe. [IpuMeHeHNe METalioB M CIUIABOB (CTalb, YyTyH, AIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX




COGI[PIH@HHI:I. IlonsTue o KOppO31uu METAJIJIOB, OCHOBHBIC CIIOCOOBI 3alMUTBI UX OT KOPPO3UH

[TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB (YToJib, IPUPOIHBIN a3, HE(PTh), MPOAYKTHI UX MepepabOTKu (OEH3HH), UX POJb B OBITY U

o4 MTPOMBIIUICHHOCTH
[TepBoHauabHBIC TOHATHS 00 OPraHMYECKUX BEMICCTBAX KaK O COCTUHEHUSX yriiepoja (MEeTaH, 3TaH, 3THJICH, alleTUJICH, 3TaHOJ,

6.5 TIUIEPUH, YKCYCHas KucioTa). [IoHsATHEe 0 OMOJIOTHYeCcKH BaXKHBIX BEIIECTBAX: )KHUpaxX, OeKax, yriieBoiax — U UX POJIU B )KU3HU
4enoBeKa

7 Pacuérnr:

7.1 o opMyIamM XUMHYECKHX COSTMHEHUMA

7.2 Macchl (MaccoBOif) JOJM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHME MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HUHTEPHET
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