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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs COCTaBJEHA Ha
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa30BaTEeNbHOM MNpPOrpaMMbl
OCHOBHOTO o01mero oopazoBanusi, npeacraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCHUTAHUS M C YY4ETOM KOHULEMLMU MPENoJaBaHUs
yueOHoro npeamera «Xumus» B o0pazoBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[IporpamMma mo xumuu 1a€T TpeACTaBICHHE O IENAX, OOl CTpaTeruu OoOydeHWs,
BOCIIUTAHUSI M Pa3BUTUs OOYYaIOIIMXCSA CPEJICTBAMH y4e€OHOrO MpeAMeTa, YCTaHABIMBAET
o0s3aTeNbHOE TIPEIMETHOE COJEPIKaHUE, TPEIyCMaTPUBAET paclpeiesieHue ero o Kiaccam
U CTPYKTYpUpPOBAaHME II0 pasjaejlaM M TeMaM [pOorpaMMbl [0 XUMHH, OIPEAEIsIeT
KOJIMYECTBEHHBIE W KAYECTBCHHBIC XAaPAKTEPUCTUKU COAECPIKAHUSI, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh U3YYEHUSI XMUMHUHU C YYETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€il, JIOTMKH y4eOHOr0 Ipolecca, BO3PACTHRIX OCOOEHHOCTEN 00ydaroImuxcs, onpeenser
BO3MOXXHOCTH TIpeIMEeTa JJisi peaju3aluud TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKke
TpeOOBaHMN K pe3ysibTaraM OO0yuYeHHs XMMHUM HAa YpPOBHE €€l M3ydeHus NpeaMera H
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHbHON JESTENBHOCTH OOYYarOMIerocsi MO OCBOEHUIO
y4eOHOTro co/iepKaHusl.

3HaHME XUMUU CIYKUT OCHOBOMU JUIsl (POPMUPOBAHUS MUPOBO33PEHUSI 00yUarOIerocs,
€ro MpeCTaBICHUN 0 MaTepHAIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOpMUpPYEMBIE
XUMHEH TpeiCTaBiIeHUs] O B3aMMOIPEBPALICHUSAX SHEPTHMM W OO0 DBOJIOIMH BEIIECTB B
IPUPOJIE, O MyTSIX PEHICHUsS TJIOOATBHBIX MPOOJIEM YCTOMYMBOrO Pa3BUTHUS YEJIOBEUYECTBA —
CBIPBEBOM, DHEPreTHUECKOW, THIIEBOW W DKOJOTMYECKOW O€30MacHOCTH, MpodiieM
31PaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alldd BO3MOXHOCTEH [JIi camMopas3BUTHS H  (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ o01IeH U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMHUPOBAHHUE MBIIUICHUS MW TBOPUYECKHX CIIOCOOHOCTEH
o0yyaroumxcs, HAaBBIKOB 150, CaMOCTOSITEIILHOU yueOHOU JEATEIbHOCTH,
HKCIEPUMEHTANBHBIX U HMCCIEA0BATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IOBCEIHEBHOM
’KU3HH, TaK U B IPO(HECCUOHATIBHON JeSITeNbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOrO MBILIUICHHUS, 3aKJIa/JbIBAET OCHOBBI IIEIOCTHOTO
B3[VISiJa HA E€IMHCTBO IIPUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM J3TAallOM B
(opMUpPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4JarOIINXCs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B 3KOJIOIMYECKOoe 0Opa3OBaHHE
00yJaromuXxcs.

JlaHHbIe HampaBieHUs B 00YYEHUU XUMUHU O00ECIEUMBAIOTCS CIEUU(PUKON coaepKaHus
y4eOHOro MpelMeTa, KOTOPBIM SIBISETCS IMEeAaroru4eckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BO HayKH XUMHUU Ha OMPEICIIEHHOM 3Tare e€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUsI OPUEHTHUPOBAH HAa OCBOCHUE
0o0y4JarolmuUMHUCSl CUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUH, OCHOB HEOPraHWYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX TTOHSITUNA OPTraHUYECKON XUMHUH.

CrpykTypa cofepkaHusi MPOrpaMMbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ uzydenuto. ColiepKaHue CKIAJbIBACTCS U3 CUCTEMBI MOHSATUNA O XUMHUYECKOM
AJIEMEHTE W BEUIECTBE U CHUCTEMbl MOHATHN O XUMUYeCKoW peaknuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI M0 MPUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHUSI 3HAHUN HAa OCHOBE
TEOPETUYECKUX MPEACTaBICHUM pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /I. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3U;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUUYECKH TOJYYCHHBIX U
OCMBICJICHHBIX (haKTOB, Pa3BUBAIOTCS IOCIEI0BATEILHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJIHSISL (DYHKITUU OOBSICHEHHS] M TIPOTHO3MPOBAHUSI CBOWCTB, CTPOSCHUSI M BO3MOXKHOCTEH
IPAKTUYECKOTO MIPUMEHEHHS U TIOJIyYEHHUS U3y4aeMbIX BEIICCTB.

OcBoeHHe TpOrpaMMBbl 0 XMMHHU CIIOCOOCTBYET (DOPMUPOBAHMUIO TPEACTABICHUS O
XUMHUYECKOW COCTABJISIONICH HAyYHOW KapTUHBI MUpPa B JIOTUKE €€ CHUCTEMHOW MPHUPO/IBI,
IIEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHUIO M METOJaM TO3HaHMs B Hayke. M3ydeHue
XUMHHU TIPOUCXOJUT C MPHUBJICUECHUEM 3HAHUM U3 paHee M3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipu M3yyeHnn XUMHH MPOUCXOAUT POPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKOW HAYKU
KaK 00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOMN NESITeIbHOCTH YeOBeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3afada y4eOHOro IMpeaMeTa COCTOUT B
bopMUPOBAaHUY CUCTEMbl XUMUUECKUX 3HAHUN — BaKHEUIINX (aKTOB, MOHATHN, 3aKOHOB 1
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM IO3HAHUSA MPU M3YyUYEHUU BEIECTB H
XUMHYECKUX pEaKIui, B (OPMHPOBAHWU M PA3BUTUU TIO3HABATEIBHBIX YMEHUH M UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIHHOM H Y4eOHO-HCCIIEOBATEIbCKON NIeATEITbHOCTH,
OCBOCHHH TIPaBUJI O€30MaCHOT0 OOPAIIEHUS C BEIIECTBAMH B MIOBCETHEBHOM KU3HHU.

[Ipn u3ydyeHnr XMMHUKU Ha YPOBHE OCHOBHOTO OOINETO 00Opa30BaHUs BaXKHOE 3HAUCHUE
npUOOpeN TaKue eI, KakK:

—  ¢opMupoBaHHE  HMHTEIJICKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITUIO PEIIEHUM, CIOCOOHON
aJanTUPOBATHCA K OBICTPO MEHSIIOLIIUMCS YCJIOBUSIM KU3HH;

— HAIpaBJIEHHOCTh OOYYEHHUS HA CHUCTEMaTH4YeCKOe MpHOOIIeHHE OOydYaroluxcs K
CaMOCTOSITEJIbHOM  MO3HABATENbHOM  JESITENbHOCTH, HAayYHbIM METOJIaM  I[O3HAaHU,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecrnieueHUE YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YYaIOMIMMUCS OIbITa
Pa3HOOOpa3HOM JIESITENILHOCTH, MTO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOUYEBBIX
KOMIIETEHIMIA), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3JIMYHBIX BUAOB JESTEIbHOCTH;



— (dopmupoBanue 001Ie GYHKIMOHATBHOW U €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATH M OLICHUBATh SBICHHUS OKPYXKAIOLIErO0 MHUPA, HCHOJIb3YS
3HAHUS U OIBIT, MOJYYCHHBIC NMPU U3YUYEHUHN XUMUU, TPUMEHATH UX MPHU PEIICHUU TPpodieM
B [IOBCEIHEBHOU JXKU3HU U TPYIOBOU ACATEIBHOCTH;

— (QopmupoBanre y 0OyYaromUMXCsl TyMaHUCTHYECKUX OTHOUICHUM, TMOHUMAaHUS
LEHHOCTH XMMHUYECKUX 3HAHUN JJIs1 BBIPAOOTKH HKOJIOTHYECKH LIETECO00Pa3HOro MOBEICHUS
B OBITY M TPYIAOBOW JAESITEILHOCTH B IEJISIX COXPAHEHMSI CBOETO 3J0POBbS M OKpYXkKarolen
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHBalMM K OOYYEHHMIO, CHOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHHs OOILEYENIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMPABIEHHOCTH JalbHEHIIIEro 00yUeHHUS.

OO611ee yncao YacoB, OTBEAEHHBIX JJI1 U3YUYCHHUS] XUMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kitacce —
68 yacoB (2 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XvMuUM B KU3HUA YE€IOBEKA. XUMHS B CHUCTEME HayK. Tena u
BemiecTBa. PU3NYECKHUE CBOWMCTBA BEIIECTB. ATperaTHOE COCTOsIHME BemlecTB. [loHsTHE O
MeTOJlaX MOo3HaHUs B XUMUU. YUCThIe BeniecTBa U cMecu. CiocoObl pa3aeieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE BJIEeMEHTbl. CHMBOJIbI XHUMHUYECKUX JJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas (opmyrna. BajaeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BemectBa. Monb. MosigpHasi macca. B3anmMocBsi3bp KOJIMYECTBa, MacChl U
Yucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢popmysiaM XUMUUECKUX COCTMHEHUH.

OuU3NYECKUEe U XMUMHUYECKUE SIBJICHUS. XUMHUUECKAsl peakuus U e€ MPU3HAKUA. 3aKOH
COXpaHEHMs] MacChl BeEIIeCTB. XuUMHUUECKHe ypaBHEeHHS. Krnaccudukamuss XMMHYECKHUX
peakiuii (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIeHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOU MOCYA0M, NMpaBmwiIaMu pabOThl B TaOOpaTOpuu U MpuéMaMu
oOpaireHust ¢ 1a00paTOpHBIM 000PYIOBaHHEM, U3YUCHUE U ONMKcaHue (GU3NIECKUX CBOMCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HaONoAeHHe (U3NUecKuX (IUIaBIEHHE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbl) U XUMUYECKUX (TOPEHUE
CBEUH, MPOKAIIMBAHUE MEIHOUN IMPOBOJIOKH, B3aHUMOJICHCTBUE MEJA C KUCJIOTOW) SIBICHUM,
HAOJIIOICHHEe M ONHMCaHWe MPU3HAKOB MMPOTEKAaHUS XMMHUYECKUX peaKIuil (pas3inokeHue
caxapa, B3aMMOJICICTBUE CEPHON KHUCIOTHI C XJIOpUIOM Oapusi, pas3lioKeHHUE THIPOKCUIA
menu (1) mpu HarpeBanuu, B3auMoAelcTBUE kemne3a ¢ pactBopoM conu mMenu (1), uzydyenue
CIIOCOOOB pasfieJIeHUus] CMeceil: ¢ TOMOIIbI0 MarHurta, (QUIbTPOBAHUE, BBIIAPUBAHUE,
TUCTHILISNNSA, XpoMmaTorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOM CONu, HAONIOIEHHE U
ONMMCAHUE PE3yJbTATOB MPOBEACHUS ONbITA, WLIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS! MACCHI,
CO3JIaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3gyxa. Kuciopon — 31€MEHT U IPOCTOE BEUIECTBO.
Haxoxxnenue kucinopoma B mpupoje, (u3HUecKHe MW XHUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuasl. [lpumenenue xucmopoma. CrocoObl TMOMyYeHHS KHUCIOpPOAA B
nabopatopuu M HOpoMbllUieHHOCTH. KpyroBopor kuciopoga B npupone. O30H —
aJuIoTponHas MoAU(UKALIUS KUCTOPO/Ia.

TernoBoil 3h(PexkT XUMHUECKOM peakuu, TEPMOXUMHUYECKHE YpaBHEHHUS, HK30- U
SHAOTEPMHUYECKUE peakiuu. TOIIMBO: yroib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTrO 3 PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — asnemeHT M mpoctoe BemecTBo. HaxoxkzaeHue BoAopoJa B IPUPOJE,
du3nUecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOObI noydeHus. Kuciaotsl u comnu.

MosnspHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHHUSM.



dusnyeckue cBoicrBa BoAbl. Boma kak pactBoputens. PactBopbl. Hacwlienubie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpHMOCTh BemecTB B Boje. MaccoBasi J0JisI BEIIECTBA B
pactBope. XUMUYECKHE CBOMCTBA BOAbI. OCHOBaHMs. POk pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B pUpoje. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa neopranmyeckux coeauHenuil. Oxcunapl. Kiaccudukanuss OKCHUIOB:
cojeoOpasyromue (OCHOBHbIE, KHUCIOTHBIE, aM(oOTepHbIE) U  HECcoJeoOpa3yrolne.
Homenkmarypa oxcuaoB. @Pu3MUecKME M XUMHYECKHE CBOMCTBA OKCHAOB. IlomydeHue
OKCHJIOB.

OcHoBanus. Knaccudukanuss OoCHOBaHMU: IMIENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenxkmarypa ocHoBanuii. u3nyeckue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lomydyeHue
OCHOBAaHHM.

Kucnotel. Knaccudukanuss xucnor. Homenknarypa xkucinor. Ousuueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHoct MetayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenknarypa cosieil. ®usnueckrue U XumMuueckue cBoicTBa coseil. [lomyyenue
coJIel.

I'eneTnyeckas CBsI3b MEXKY KJIaCCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEACIICHUE COAEpKaHUsd KHCIOpoJa B BO3JyXe, IOJYUYEHHUE,
coOupaHue, paclio3HaBaHUE M W3yYEHUE CBOWMCTB KHUCIOpOAa, HAOMI0IeHNE B3aUMOICHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIIOBUS BO3HUKHOBEHHUS W TMPEKpallleHUs TopeHus (moxkapa),
O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB M ONHUCAaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHUe,
pacno3HaBaHHE W HU3Y4YEHHE CBOWMCTB BOJOpojJa (TOpPEHHE), B3aMMOJEHCTBHE BOJOPOJA C
okcugoM meau (I1) (Bo3aMokHO MCIONIB30BaHUE BHJICOMATEPHAIIOB), HAOIIOACHHE 00Pa3IioB
BEIIECTB KOJMYECTBOM | MOIIb, HCCIEAOBaHHE OCOOCHHOCTEH pPAaCTBOPEHUS BEIECTB C
Pa3JIMYHON pACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECITEHHON MAaCCOBOM HOJIEH
PacTBOPEHHOIO BEUIECTBA, B3aUMOJIECHCTBHE BOJbI C METAUIAMH (HATPHUEM U KaJbLUEM)
(BO3MOKHO HCITOJIb30BaHUE BUIEOMATEPUATIOB), HCCIIeJOBaHUE 00pa3lloB HEOPTraHWYECKHUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHNE N3MEHEHUSI OKPACKH MHIUKATOPOB B pacTBOpax
KUCJIOT W Iesioued, u3ydyeHue BzaumojeictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIIOT C METAJUIAMH, PEaKUHUW HEWTpalh3aluM, ITOJIYy4YEHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHME OJHOIO MeETamla JIpyruM W3 pacTBOpa COJIM, PEIICHUE
JKCIIEpPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHenmune Ki1acchl HEOPraHUYECKUX COCIUHEHUI.

Hepuognueckuii 3axkoH u llepuoguyeckasi cucrema Xumu4eckux 3jemenros 1. U.
MenpeJieeBa. CrtpoeHue aTOMOB. Xumuueckast CBS3b. OxucJIUTEIbHO-
BOCCTAHOBHUTEJ/IbHbIC PEAKIUHN

[lepBbie TOMBITKH KIACCU(MUKAIMN XUMUYECKUX dyeMeHTOB. [loHsatne o rTpymmax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHbIE M WIEJIOYHO3EMENbHbIE METAJJIbl, TaJIOT€HbI, UHEPTHHIC
rasbl). JJEMEHTHI, KOTOpbIe 00pa3yoT aM(POTEPHbIE OKCUIbI U TUIPOKCHUIBI.

[lepuonnuecknit 3akoH. [lepuonnueckas cucrema xumudeckux syiemeHtoB J[. U.
MenneneeBa. KopoTkonepuonnas u jajivHHoniepuoaHas gopmsl lleprognueckoil crucTemsl



xumuuyeckux anemeHtoB . 1. Menpneneesa. Ilepuoast u rpymmbl. OUBHYECKUNA CMBICIT
MIOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI DJIIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX snep. M3orombl. OnekTponbl. CtpoeHue
ANEKTPOHHBIX 000J04YeK aTOMOB MepBbiXx 20 XUMHUYECKUX 3JeMeHTOB Illeprognueckoi
cucremsl 1. 1. Menaeneesa. XapakTepuCTUKa XUMUYECKOI'0 3JIEMEHTA 110 €ro MOJIOKEHUIO B
ITepnonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUS  paauyca  arOMOB  XUMHUYECKHMX  3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB 10 FPYIINAM U IIEPUOJAM.

3nauenue Ilepumonnueckoro 3axkoHa u Ilepmoanyeckod CHUCTEMBI XUMUYECKUX
3JIEMEHTOB U1 Pa3BUTUA HayKu U NpakTUKU. [[. 1. MeHneneeB — y4€HbIN U rpak JaHVH.

Xumuueckass  cBsi3b.  KoBanmenTHas  (mosisipHas M HENOJIApHAsi)  CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIporecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 0Opa3IoB BEIECTB METANIOB M HEMETAJUIOB, B3aMMOJIEUCTBUE THAPOKCUIA
LMHKa C pacTBOpPaMU KUCJOT U IIEJI0YEHN, TPOBEAEHUE ONBITOB, UILUTFOCTPUPYIOIINX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHue,  peakuuu  pasyloKEHUs,
COCIMHEHHUS ).

Mesrcnpeomemmnuwie ceaszu

Peanu3anusa MeXNpeOMETHBIX CBSI3€ MOpH HW3YYEHHMHM XUMHUA B 8 KIacce
OCYIIECTBIISIETCS] YEpe3 MCIOIb30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, Tak U
NOHATHUM, SIBJISIFOIIMXCS CUCTEMHBIMHU Il OTHAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LKA,

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHS: HAy4dHBIM (akT, TUIOTEe3a, TEOpUs, 3aKOH,
aHanu3, CHUHTE3, KiacCUpUKAIMs, TEPUOJUYHOCTh, HAONIIOJCHHE, DKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: marepus, aroM, DOJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHWJ, HW3O0TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJI0, 00BEM, arperaTHOe
COCTOSIHME BEUIECTBA, a3, (U3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIJIaHETHI,
3BE3161, CoJHIIE.

buonorus: horocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TOPOJBI, TOJIC3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 xXUMHYeCKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux syemeHtoB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWMCTB XHMHMYECKHX
AJIEMEHTOB IEPBBIX TPEX NMEPUONOB, Kajus, KaJbLUA U UX COCIANHEHUM B COOTBETCTBHHU C
ITOJIO’KEHHUEM JJIEMEHTOB B [IeproanyecKko CucTeMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BUIbl XMMHUYECKOW CBSA3U. THIIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKA M BHUIA XUMHYECKOU
CBSI3H.



Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMNXCS K PA3IMUYHBIM KJIACCaM HEOPTraHUYECKUX COCAMHEHUMN, FreHeTUUecKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanysa XuMUUECKUX pEaAKIUUA MO0 pa3IuyHbIM Npu3HakaM (M0 YuCIy |
COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo HU3MEHEHUIO
CTEMEHEeW OKHUCJICHUS XUMHUYECKMX DJIEMEHTOB, 10 OOpaTUMOCTH, TIO Y4YacCTHUIO
KaTaJin3aTopa). JK30- U SJHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKHE YPaBHECHHUS.

[lonsiTue o ckopocTn xuMuueckou peakuuu. Ilonsarue 06 0OpaTUMbIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsTHEe O rOMOTeHHBIX U TeTepOTreHHBIX peakiusax. [loHsTue o
katasm3e. [loHsTe o xXuMuueckoM paBHOBecHU. DakTOpbl, BIMSIONIME HA CKOPOCTh
XUMUYECKOU PeaKIMU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENIHPHO-BOCCTAHOBUTEIbHBIC PEAKIIMM, AJICKTPOHHBINM OajaHC OKUCIUTEIBHO-
BOCCTAHOBUTENIbHOU peakiiuu. CoCcTaBlIeHHE ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust dAEKTPONIUTUYECKON AUCCOLMAIMU. IJIEKTPOIUTBI U HEDJICKTPOJUTHI.
KaTtnonsl, annonbl. MeXaHU3M JTUCCOIMAIIMHN BEIIECTB C PA3IMYHBIMU BUJIAMH XUMHUYECKOM
cBs3u. CteneHb aucconanuu. CUIbHBIC U CITA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro oomeHa. Y cinoBus NpOTEKaHUS PEaKIIUi HOHHOTO 0OMEHa, MOJTHbIC U
COKpaIIEéHHbIE MOHHBIE ypaBHEHUs peakiuii. CBONWCTBAa KUCJIOT, OCHOBAaHUHN M COJIEH B CBETE
npecTaBleHuit 00 3JEKTPONIUTUYECKON Tuccoruanuu. KauecTBeHHbIE peaklud Ha HOHBI.
[ToHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB U HeMmeTayioB (Tpadura W anmasza), CJIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTHM XMMHYECKON PEaKIMU OT BO3JIECUCTBUSA pPa3TUUYHBIX
(dakTopoB, UCCIEIOBAaHHWE  DJIEKTPONPOBOAHOCTA  PAacTBOPOB  BEIIECTB,  Mpolecca
JUCCOLMALNKA KUCIIOT, LIEJI0Ueld U coyiell (BO3MOYXKHO HMCIOJIb30BAHHE BUIEO MaTEPHANOB),
NPOBEJICHNE OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKiuii HOHHOTO OOMeHa
(ob6pa3oBanue ocajka, BbIICICHHUE ra3a, 00pa3oBaHUE BOJbI), OMBITOB, WILTIOCTPUPYIOMINX
MIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHU (TOpeHUE, PEaKUHUH pa3JIOKEHHUS,
COCIMHEHUSA), pACIO3HABAHHE HEOPTaHMYECKUX BEHIECTB C IOMOIIBIO KauyeCTBEHHBIX
peaKIuili Ha NOHBI, PEILICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTa/ibl U X COeTMHEHUS

OO6miast xapaktepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
creneHn okucieHus. CtpoeHne U (HU3UIECKUE CBOWMCTBA MPOCTHIX BEMIECTB — TaJOTEHOB.
XHUMHUYECKHUE CBOWCTBA Ha MpUMEpe Xjopa (B3aMMOJEHCTBHE C METAJNIAMH, HEMETaJJIaMH,
mienoyamu).  XaopoBojopona. CoJisiHas KHUCIIOTa, XHUMHUYECKHE CBOWCTBA, IMOJIYy4YEHHE,
npuMeHeHne. JlencTBue XJiopa M XJIOPOBOJOPOAA HA OPraHu3M 4esoBeKa. BakHeniine
XJIOPUBI U UX HaX0XKJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusi. CTpoeHne u Gpu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U Cephbl. AJUIOTPONHBbIE MOJAU(UKALMK KUCIOpOAa M cCepbl. XHUMHUYECKHUE
cBoiicTBa ceprl. CepoBoOpOa, CTpoeHHue, (HU3MYECKUE U XUMHUYECKHe CBOMCTBA. OKCHIBI



cephl KaK TPEACTaBUTEIM KHUCIOTHBIX OKculoB. CepHas Kkuciora, (U3MYECKUEe U
XUMHYECKUE CBOMCTBa (00IIME KaK MPEACTaBUTENsS Kiacca KHUCIOT M CHeUu(UUECKHe).
XHUMHUYECKHE pPEaKIMH, JIeXkKAIIHe B OCHOBE IMPOMBIIUIEHHOTO Croco0a MOJyYeHUs CEpHOM
kucioThl. [IpuMenenue cepaoit kuciaotsl. Col CEpHOM KUCIOTHI, KAUeCTBEHHAs PeaKius Ha
cynabhar-uoH. HaxoxxaeHue cepbl U €€ COeIMHEHUN B MpUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolenl cpellbl COSAUHEHUSIMU Cepbl (KUCIOTHBIC IOXIU, 3arps3HEHUE BO3ayxa W
BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAICHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCICHHS. A30T, pacmpocTpaHeHHE B NpUpoje, (HU3NYECKUE U
XxuMuyecke cBoicTBa. KpyroBopor azora B mnpupoae. AMMmHak, ero (Qusnueckue u
XUMUYECKHE CBONCTBA, MojyudeHue u mnpuMmeHeHue. Coiaum amMMOHUsS, UX (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, mpuMeHeHue. KaduecTBeHHas peakiysi Ha UOHBI aMMOHUS. A30THas
KUCT0Ta, €€ MoJyuyeHue, (pu3nyeckue U XMMUYecKrue cBOWCTBa (OOIIMe KaK Mpe/ICTaBUTENS
KJlacca KUCIOT U cnenuduyeckue). Mcnonp3oBanre HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEpAJIBHBIX yI00peHu. XUMHUUYECKOE 3arps3HEHHE OKPYKaIOIIeH cpelbl COeIUHEHUSIMU
a3ota (KUCJOTHBIE JOXIHW, 3arps3HEHHE BO3JyXa, MOYBHI U BoAoéMoB). Docdop,
ajuiotTpornHbie Monudukanuu docdopa, dusmyeckue M XUMUYECKHe CcBoMcTBa. OKcua
docdhopa (V) u dpochopnas kuciaora, GuU3NUECKUE U XUMHUUYECKUE CBOMCTBA, MOJIyUYCHUE.
HcnonwzoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka d1eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble  CTENEHW  OKUCIEHUS.  YTJepoid,  aUIOTpONHble  MOAU(UKAINH,
pacnpocTpaHeHre B Tpupojae, (U3MYECKHEe M XUMHYECKHe CBOWCTBA. AcopOrus.
Kpyrosopor yriaepoga B mpupoxae. Okcuabl yriaepoaa, UX (U3MUYECKHE U XUMUUYECKUE
CBOMCTBa, [ICMICTBUE HA YKWBBIC€ OPraHU3MBI, MOJYYECHHE U NPUMEHEHHE. DKOJIOTHYECKHUE
npoOJieMbl, CBs3aHHBIE ¢ OKkcujaoM yriepoaa (IV), rumore3a ri00aNIbHOTO MOTEIICHUS
KJIMMaTa, IMapHUKOBBIN 3¢ dekT. YrompHas kuciota M e€ coild, uX (Qusnueckue u
XUMHYECKUE CBOMCTBA, MOJy4YeHUE W npuMeHeHue. KadecTBeHHas peakius Ha KapOOHaT-
nonbl. Mcrnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX yIiaepoa
(MeTaH, STaH, 3TWIEH, AalleTWIEH, ATaHOJ, TJIUIEPUH, YKCycHas KucioTta). IIpuponHbie
MCTOYHUKHU YTIIEBOAOPONIOB (Yrojib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHl HX MEepepadOTKH
(6eH3uH), X poJb B OBITY M TPOMBINIJIEHHOCTH. [lOHSATHE O OMONOTMYECKH Ba)KHBIX
BEILIECTBAX: XKUpax, OelKax, yrieBoJax — M UX POJU B KU3HMU 4YeloBeka. MarepuanbHoe
€MHCTBO OPraHMYECKUX U HEOPraHMUYECKUX COETMHEHUN.

KpemHunii, ero ¢usnueckne W XUMUYECKHE CBOWCTBA, MOJYyYCHHE M TPUMCHCHHE.
Coenunenust kpemHust B mpupojge. O6mme npencraBineHuss o6 oxcuae kpemuus (1V) u
KpeMHueBOW kuciote. CHIMKAThl, MX HCIOJIb30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiiue cTpouTeabHble MaTepuaibl: KEpaMUKa, CTEKIIO, [IEMEHT, OE€TOH, >KeIe300€TOH.
[IpoOneMbl 0G€30MaCHOrO HUCIONB30BaHUSL CTPOUTEIBHBIX MaTEpPUAIOB B IOBCEIHEBHOMU
AKU3ZHHU.

Xumuyeckuii IKcnepumenm:



u3yueHue oOpas3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJCHNE KAUYEeCTBEHHBIX PEAKIMA Ha XJIOPUI-UOHBI M HAOJIOJCHUE TMPU3HAKOB HUX
MPOTEKAHMUsI, OMBITHI, OTpakaromue (GU3NYeCKue U XMMHYECKHUE CBOWCTBA TaJIOT€HOB U X
COeIMHEHUN (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPHUATIOB), O3HAKOMIICHUE C oOpaslamu
XJIOPUAOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C O0Opa3laMu cepbl M €€ COCIUHECHUSIMU
(BO3MOXHO HCHOJIb30BaHUE BHJI€OMATEpPHANOB), HaOJIOJEHUE Mpolecca OOyriIuBaHUs
caxapa MoJ JACHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3yYEHUE XHUMHUUYECKUX
CBOICTB pa30aBIeHHON CEPHOW KHCIIOTHI, IPOBEJIEHNE KAUECTBEHHON PEeakluu Ha cyib(ar-
WMOH U HaOJIOZIeHWEe MpU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3UYECKUMU CBOMCTBAMHU
azora, ¢ochopa u wuX coeauHEHHN (BO3MOXXHO HCIOJb30BAHUE BHUICOMATEPHUATIOB),
oOpasinaMu a30THBIX U (PocPOopHBIX yAOOpeHUi, ojlydeHue, cooupaHue, pacrno3HaBaHue U
U3YyUYCHUE CBOWMCTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHUS H
docdhar-uoH U U3ydyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM
AQ30THOM KHCIOTHI C MeJbI0 (BO3MOXXHO HCIOJB30BaHUE BUJICOMATEPUATIOB), H3YyUYCHUE
MO KPUCTANTMYECKUX PEImIETOK anMaza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM aJICOPOITMU PAaCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIIEM M YCTPONCTBOM
pPOTUBOTA3a, MOJyYeHUE, cOOMpaHHUe, paclo3HaBaHWE W HM3YYCHUE CBONCTB YIJIEKHUCIIOTO
raza, MPOBEJICHHE KauyeCTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI W H3Y4YCHHE
MPU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHUE C MPOAYKIMEH CUIMKATHOW MPOMBIIIIEHHOCTH,
peluIeHrne SKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelllne HeMEeTaulbl U UX COEAUHEHUSD).

MeTaJsibl M X COeIMHEHHUS

OO0mast xapakTepucCTUKa XUMUYECKHUX DJIEMEHTOB — METa/NIOB Ha OCHOBAaHUU HX
nonoxeHuss B Ilepromamueckor cucreme xumuueckux snemeHTtoB JI. M. MenneneeBa u
ctpoeHuss atomoB. CrpoeHue MeTauioB. MeTamnueckass CBSI3b W METaJUIMYecKas
KPUCTAJUIMYECKAS] PEIIETKA. DINEKTPOXUMUYECKUM PsJl HANIPSKEHU MeTaiioB. Duznueckue
U XUMUYECKHE CBOMCTBa MeTayuioB. OO6miue crmocoObl moiyueHus MertauioB. [loHsitue o
KOPpPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTallb, YYT'YH,
TIOpATIOMUHUHN, OpOH3a) U UX MIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounblie MeTasbl: OI0KEHUE B [Iepnoindyeckoil CucTeMe XMMUYECKUX SJIEMEHTOB
J. . MeHnneneeBa, CTpO€HME HX AaTOMOB, HaXOXIACHHUE B mpupone. Pusnyeckue Hu
XUMUYECKHE CBOWCTBa (Ha mpuMepe Hatpus M Kaius). OKCHUIIBI U TUAPOKCUIBI HATPUS U
kanus. [[puMeHeHre menoYHbIX METAIIOB U UX COCIMHEHUH.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHUW M KaJIbLWM: TOJ0XEeHUEe B llepuommyeckoi
cucremMe XuMu4eckux aneMeHToB [[. Y. MenaeneeBa, CTpO€HHE UX aTOMOB, HaXOXICHHUE B
npupojie. Du3ndeckue W XUMHUYECKHME CBOMCTBA MarHusi W Kajablusa. BaxkHeunmue
COCMUHCHUS Kanblsi (OKCHI, THAPOKCHI, coin). JKECTKOCTH BOMBI M CHOCOOBI €€
YCTpPaHEHMUSI.

AnroMuHMI: TIoNoKeHue B llepuoanueckor cucreme XUMHUUYECKHX 3neMeHToB [[. .
MengaeneeBa, CTpOEHHME aToMa, HaxoXAeHHe B mpupoaec. DPU3MYECKME U XUMHUYECKHUE
cBolcTBa anmoMuHMs. AM(DOTEpHbIE CBOMCTBA OKCUJIA U TUJPOKCUIA ATTIOMUHUSL.

Kenezo: monoxenue B llepuommueckoit cucreme xumudeckux siaemeHtoB J[. U.
MengeneeBa, CTpOCHHE aToma, HaxoXAeHHE B mpupone. DPHU3NUECKHE U XUMHUUYECKHE



cBoMcTBa keneza. Okcuawl, ruapokcuasl U conu skeneza (ll) u xenesa (ll), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME ¢ O0pa3uaMy METAJUIOB M CIUIaBOB, UX (PU3MYECKUMU CBOMCTBaMHU,
U3Yy4YEHHUE PE3YNbTATOB KOPPO3HH METAIOB (BO3MOKHO HUCIIOIB30BaHHUE BUIEOMATEPUATIOB),
0COOEHHOCTEW B3aMMOJICUCTBHS OKCHAA KaJlbUMig W HaTpus C BOJAOHM (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPHUANIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpolecca
rOpeHusi *eye3a B KUCIOpoJe (BO3MOXKHO HMCIOJb30BaHHME BHUIEOMATEPUANIOB), MPU3HAKOB
MIPOTEKaHMs KAUeCTBEHHBIX PEAKIIUM HA MOHBI: MarHus, Kajablvs, AIIOMUHUS, IIUHKA, JKeJie3a
(1) u xenesza (111), menu (I1), HaGMrOIEHUE M ONUCAHKE MPOLIECCOB OKPAIMBAHUS TJIAMCHH
MOHAMU HATpHUs, KaIus ¢ Kajdblusig (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPHUAIIOB),
ucciegoBanue am@OTEpPHBIX CBOWCTB THUJPOKCHUJIA QIIOMUHMS W THUIPOKCHIA IIMHKA,
pelIeHre 3KCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelie MeTamibl U UX COeTMHEHUS.

XHMHS U OKpPYKaOLIasi cpeaa

Bemectsa u maTtepuansl B MOBCEAHEBHOM JKM3HM 4YenoBeka. be3omacHoe
UCITIOJIb30BaHKE BEIIECTB M XMMUYECKHUX peakiuii B ObITy. [lepBast moMoIip mpu XUMHYIECKUX
0’KOTaX U OTPaBJICHUSX.

XUMHUYECKOe  3arpsi3HEHHE  OKpyKaromed cpeabl  (mpenenbHas — JOMyCTUMAas
KOHIEHTpalus BemiecTs, aanee — [1JIK). Poxas XxumMuu B pereHnn 3K010ruueckux mpooieM.

Xumuueckuit IKCnepumenm:

U3ydeHre oO0pa3loB MaTepuajgoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJUMEpPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MeXNpeaMETHBIX CBSI3€ MNOpH HW3YyYeHHMHM XuMUH B 9  Kiacce
OCYIIECTBIISIETCS] YEPEe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U
HNOHSTUHN, SABJISIIOIIMUXCA CHUCTEMHBIMU [JISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHS: HAy4YHBIM (akT, TUIOTEe3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiaccUpUKalMs, TEPUOJUYHOCTh, HAOIIOIEHUe, OSKCIEPUMEHT,
MOJICIUPOBaHUE, W3MEpPEHHEe, MOJENb, SBJICHHE, NapPHUKOBBIA 3PGEKT, TEXHOJOTHS,
MaTepuarbl.

®uznka: Mmarepusi, aToM, OHJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHJ, HW30TOIbI,
pPaauOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUYECKHN 3apsili, MNPOBOJAHUKH, MOIYIPOBOJHUKH,
TUDIIEKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBa, Tas3,
pacTBOp, PaCTBOPUMOCTH, KPUCTAUIMYECKAsl PEmIETKa, CIUIaBbl, (PU3NYECKHUE BEIMYMHBI,
€MHULIBI U3BMEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3 b1, COHIIE.

buonorusi: ¢orocunTes, nprxanue, 6uochepa, IKOCUCTEMA, MUHEPATbHBIE yI0OpEHUSI,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, IUTATEIIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOAbI, TOJIE3HBIE
HCKOIaeMbl€e, TOILTMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI OCHOBHOTO OOIIETOo 00pa3oBaHUs
JOCTUTAIOTCA B XOJe OOydYeHHUs] XHUMHUU B €IMHCTBE Y4YEOHOM M BOCHHUTATEIbHOU
NESATeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMU U
JIyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSAMH, MPUHITHIMU B OOIIECTBE MpaBUJIaMH U HOpPMaMU
MOBEJICHUSI M CIOCOOCTBYIOT MpoOIlecCaM CaMOIIO3HAHUsS, CaMOPa3BUTUSA U COLUATU3AIUU
00y4Jaromuxcs.

JIMYHOCTHBIE PE3YIbTAThl OTPAk)alOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHHE OMbITA ICSITEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAy4YHOMY HACJICJHIO, MOHUMAaHUSl 3HAYEHUsS] XMMHUYECKOW HAyKHW B JKU3HU COBPEMEHHOTO
oO1ecTBa, COCOOHOCTH BIIAIETh JOCTOBEPHOM MH(MOPMAIIUEH O MEPEIOBhIX JOCTHKCHUIX U
OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOUCTBE MUpa U 0OIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

IPEACTaBICHUS O COIMAIBHBIX HOpMax M MpaBWJIaX MEKJIMYHOCTHBIX OTHOIICHUHN B
KOJUICKTUBE, = KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHOHUCCIICIOBATENIbCKOM, TBOPUECKOW M JAPYTMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TPH BBITIOJHEHUH Y4YEOHBIX, IMO3HABaTEJIbHBIX
3a/1a4, BBIMOJHEHUH XUMHUYECKUX DKCIIEPUMEHTOB, CO3JJaHMM YYCOHBIX IPOEKTOB,
CTpeMJICHUST K B3aUMOIIOHUMAHHWI0O U B3aUMOIIOMOINM B TIporecce HITOW ydeOHOHU
NEATeIbHOCTH, TOTOBHOCTH OIICGHMBATh CBOE IOBEJICHHE W IOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCJICICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TMIO3HAHUSA

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE W XUMHUUYECKOW pPEakIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU WM COCTABJISIIOIIME OCHOBY JJIA
MMOHUMAHMS CYIIHOCTH HAyYHOM KApTHHBI MHpa, TMPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TMPUPOBI, B3aUMOCBA3AX YEJIOBEKAa C MPUPOJHOM Cpejoi, o
POJIM XMMHUHM B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEILHBIC MOTHBBI, HAIlPABIICHHBIC HA IOJIYYCHHUE HOBBIX 3HAHWM I0 XHMHH,
HEOOXOIUMBIE Il OOBSCHCHHS HAOII0JaeMBbIX IPOIECCOB W SIBJICHUM, IMO3HABATEIBHOM,
MH(MOPMAIIMOHHOW M YHTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HABBIKOB CaMOCTOSITCIHHOMN
paboThl ¢ y4eOHBIMH TEKCTaMU, CIPABOYHOW JIUTEPATypOM, JOCTYNMHBIMH TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEeC K 0OYYEHHMIO M MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHMIO, MPOEKTHOW W HCCIEAOBATENbCKONW JESITEILHOCTH, K OCO3HAaHHOMY
BBHIOOPY HAIIPABJICHHOCTH M YPOBHS 00y4YCHUSI B JalIbHEHIIIEM;

4) popMHupoBaHHUA KYJIbTYPbI 310POBbI:



OCO3HAHWE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 XKWU3HHM, OCO3HAHWE TOCICACTBUU M HEMPHUATHE BPEIHBIX
MPUBBIYEK (YIOTPEOIEHUS alIKOTO0JIsl, HAPKOTUKOB, KypeHHUs), HEOOXOIUMOCTU COOJIIOIEHUS
mpaBuyI 0E30MAaCHOCTH MPHU OOpAIICHUH ¢ XMMHUYECKHUMH BEIIECTBAMU B OBITY W peallbHOM
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUICCKOMY M3yUYeHHUI0 MPOGeCcCruid U TpyAa pa3IMyHOTO poja, YBaKCHHE
K TPYAy W pe3yiabTaTaM TPYAOBOW JCSATCIBHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHUS
MPEJAMETHBIX 3HAHUW 110 XWMHH, OCO3HAHHBIA BBHIOOp WHIWBHIYAIbHOW TPACKTOPUHU
MIPOJIOJDKEHUST 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEITHOW MPOo(heCCHOHATBHOU IESITEIBHOCTH
U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B IMPOQPECCHOHAIBHOM
cpene;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

HKOJIOTHYECKH TIIeJIeco00pa3HOe OTHOIICHHWE K TPHUPOAC KaK HCTOYHUKY JKHU3HHM Ha
3emite, OCHOBE €€ CyIIeCTBOBAaHUS, TOHMMAaHHUE IIEHHOCTH 3JI0POBOT'0 U 0e30IMacHOro oopasa
KU3HU, OTBETCTBCHHOE OTHOIICHHWE K COOCTBCHHOMY (H3NYCCKOMY U TCHUXHYECKOMY
3JI0POBBIO, OCO3HAHUE IICHHOCTH COOJIFOICHMS MPaBUJI O€30MMaCHOTO MOBECHUS TIPH padoTe
C BEIICCTBAMHU, a TAKXKE B CUTYaIIUSAX, YTPOKAIOIINX 37OPOBBIO M KU3HHM JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MMOJTyYaeMble MPU W3YYCHUH XUMUH, ISl pEUICHUS
3a/lay, CBA3aHHBIX C OKpY)KAlollel NTpUPOAHONW Cpeaoil, aJis TOBBIIICHUS YpPOBHSA
HKOJIOTHYECKON KYJIbTYphI, OCO3HAHHS II00ATBHOIO XapaKTepa 3KOJOTUYECKUX MpoOiieM U
nyTel MX pEelIeHUs MOCPEJCTBOM METOAOB XHUMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAThCSI UM B TIO3HABATEILHOM, KOMMYHUKATUBHOW U COLIMAILHON TIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe MertanpeaMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAUYMMBIE I (OPMUPOBAHUS
MHUPOBO33pEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, NPUHIIMI, THUNOTE3a, (akKT,
CUCTEMa, IMpOoIlecC, SKCIEPUMEHT M JAPYroe.), KOTOpble HCIOJIb3YIOTCSI B €CTECTBEHHO-
HAay4YHBIX YYEOHBIX MpeAMEeTaX M TO3BOJISIOT Ha OCHOBE 3HAHUW M3 OITUX NPEIMETOB
dbopMHUpOBaTh TIPEACTABICHUE O IIEIOCTHOW HAYYHOW KapTHHE MHUpa, U YHHBEPCAJIbHBIC
yuyeOHble JAeHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHBIE), KOTOPHIC
oOecrieuynBalOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W
OCYIIECTBIICHUIO YICOHOM IS TCIIHHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI HCTOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHWW 3HAHUM:
pacKphIBaTh CMBICT XHMHYECKUX TIOHATHHA (BBIACTATh WX XapaKTepHBIE MPU3HAKH,
yCTaHABIMBATh B3aWMOCBS3b C JPYTUMHU TOHSTHUSIMHU), WCIIOJIB30BATh TMOHSATHS IS
OOBSICHCHHUS OTACIBbHBIX (PAKTOB W SIBICHWW, BHIOMPATh OCHOBAHUS W KPUTEPHUU IS
KJIacCU(DUKAIMY XUMHYECKUX BEIECTB U XUMHUYECKUX PEAKIUN, yCTaHABIMBATH IPUUYUHHO-
CJICICTBCHHBIE CBS3M MEXIy OOBEKTaMH W3y4eHHUsS, CTPOUTH JIOTUYECKUE PaCCYKICHUS
(MHIYKTUBHBIC, IEAYKTHBHBIC, IT0 AHAJIIOTHH ), IEIaTh BHIBOIBI U 3aKITIOYCHHUS;



YMEHUE IPUMEHATH B MPOLIeCcCe MO3HAHUS MOHITHS (IIPEIMETHBIE U METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOIb3YyEeMble B XUMHH, MPEOOPA30BHIBATH IIHUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHbIC TPEACTABICHUS — XUMHUYECKUUA 3HAK (CHUMBOJI
AJIEMEHTa), XuMUueckass QopMmysia U ypaBHEHHE XUMHYECKOW pEaKIuh — TMpPU PElICHUH
y4eOHO-TI03HABATENbHBIX 3a7a4, C YUYETOM ITHUX MOJCIBHBIX MPEJCTABICHUN BBIABIATH U
XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMUYECKUX PEAKIMH, BBISIBISATH OOIUE 3aKOHOMEPHOCTH, TPUUMHHO-CJICACTBEHHbBIE CBS3U
Y TIPOTUBOPEUMSI B U3yUaeMbIX MPOIIECCax U SIBIICHUSIX.

Ba3oBble uccienoBarebckne AeMCTBUS

YMEHHUE HCMOJb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TAaKK€ B KA4eCTBE OCHOBBI [Jisi (DOPMUPOBAHUSI THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OMbITa IO MJIAHUPOBAHUIO, OPTraHU3AIlMU U MPOBEICHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII01aTh 33 XOJA0M IPOLECCa, CAMOCTOSITENBHO MPOrHO3UPOBATh
ero pesysbTar, (HOpMyJIHpOBaTH OOOOIIEHHS U BHIBOABLI IO pe3yjbTaTaM MPOBEAEHHOTO
OTIbITa, UCCIICIOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHUE BBIOMpPATh, aHAIMU3UPOBATH M WHTEPIPETUPOBATH MHEOOPMAILUIO Pa3IMUHBIX
BUJIOB U (OPM TIPEJACTABICHUS, IMOTYyUYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs
JTUTepaTypa XUMHUYECKOTO COJIep)KaHMsl, CIpPaBOYHbIE TOCoOus, pecypchl MHTepHera),
KPUTHUYECKHU OLICHUBATh IPOTUBOPEUHUBYIO U HEJOCTOBEPHYIO MHGOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMUHbIE METOJIbI U 3alPOCHI MIPU TTOUCKE U 0TOOpE MHPpOpMaLIUU
U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIUMBIX JIJIsl BHITIOJIHEHHS YU€OHBIX U TTO3HABATEIbHBIX
3a/lay  OMpeNeNEHHOrO0 THIA, MPUOOPETeHHE OmbiTa B O0JACTH  HCIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIAJIECHUE KYJIbTYpOH aKTUBHOTO
UCIIOJIb30BaHUS PA3TMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO
dbopMy mpencTaBieHUsT UHPOPMALUKU U WILTIOCTPUPOBATH PEIllaeMble 3aJa4l HECJIOKHBIMU
cXeMaMu, JuarpaMMamu, IpyruMu hopmMamMu rpaduku U UX KOMOUHAITUSAMU,

YMEHHE MCIOJIb30BaTh U AaHAJU3UPOBATh B MpOIEcce YYECOHOW M UCCIEeN0BaTEIhCKON
JESTENHbHOCTH HMHGOPMAIMI0O O BIUSHUHM TPOMBIIUICHHOCTH, CEJIBCKOTO XO3iWUCTBA U
TPaHCIOPTa HA COCTOSIHUE OKPY’KarOUIEH PUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHUS 3a/laBaTh BOMNPOCH (B XoAe auanora u (WiM) AUCKYCCHHM) IO CYIIECTBY
oOcyxnmaeMoi Tembl, (OPMYTUPOBATH CBOM MPEAJIOKEHHUS OTHOCHTEIBHO BBIMIOJHEHUS
MPEIIOKEHHON 3a]1a4H;

YMEHHUSI TPEACTaBISATh MOJYYEHHBbIE PE3YJbTaThl MO3HABATEIBHON JEATEIBHOCTU B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JieJlaTh MPE3CHTAIMI0 PEe3YyJIbTAaTOB BbIOJTHEHUS
XAMHYECKOTO JKCTIepuMeHTa (JIabopaTOpHOrO  OmMbITa, JIAOOpAaTOpPHOW pabOThl  TIO
HCCIIEIOBAHUIO CBOMCTB BELIECTB, YYEOHOTO MPOEKTA);

YMEHHUS Y4eOHOI0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIILHOU U
HCCIIEIOBATEIBCKOM JIESITEIbHOCTH MPU PEUICHUH BO3ZHUKAIOUIMX MPOOJIEM HA OCHOBE yuéTa
OOIIIUX MHTEPECOB U COTJIACOBAHUS MO3ULUNA (0OCYX IeHHsS, OOMEH MHEHUSMH, «MO3TOBbIE



IITYpPMBD», KOOPJAWHALIMS COBMECTHBIX JCHCTBUW, ONPEACICHUE KPUTEPUEB II0 OLICHKE
KauecTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

YMEHHE  CaMOCTOSITEJIBHO  ONpENeNsATh  LUEeAd  JEATENIbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M HOpPU HEOOXOAMMOCTHM  KOPPEKTUPOBATH  CBOIO
NesTeNbHOCTh, BBIOMpaTh Haubosiee HP(GEKTUBHBIE CHOCOOBI pEIICHUS YYEOHBIX H
ITIO3HABATEIBHBIX 3aJ1a4, CAMOCTOSTENBHO COCTABJIATh WM KOPPEKTUPOBATH NPENIOKEHHBIN
QITOPUTM JICMUCTBUI MpPHU BHINOJIHEHUM 3aJaHUA C YY4ETOM IMOJYYEHUS HOBBIX 3HAHHUM 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKLMsIX, OLCHUBATh COOTBETCTBUE MOJYYEHHOIO
pe3yapTaTta 3adBJICHHOM LEIM, YMEHHE HCIOIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI,
npeaJiaraéMble B YCJIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pPE3yNbTATOB MO OCBOCHUIO 00S3aTEIBHOTO COJEPIKaHMUS,
YCTAaHOBJICHHOTO JIaHHOW (QefepanbHO pabouell MpOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJarolMUMHCS Hay4dHbIE 3HAHHUS, YMEHHUS W CHOCOOBI AEWCTBH, crneuuduueckue s
NpeIMETHON 00JacTH «XUMUS», BUABI JEATEIBHOCTU MO MOJTYYEHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTyalusX.

K koHily o0yuenusi B 8 kjacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE JOJIKHBI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YUAIOITUXCSI YMEHUA:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: aTOM, MOJIEKYJa, XUMHUECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OOHOpOAHAs U
HEOJHOpPOAHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAs aTOMHAas W MOJEKYyJIspHas macca,
KOJMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBass JO0JiI XHMHUYECKOTO
AJIEMEHTa B COEIMHEHUHU, MOJISIPHBIH OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCJIEHUS,  XUMHUYECKas  peakuus,
KJIaccuuUKaIs peakiuil: peakiMi COCIUHEHUS, PEAKIUU PA3IOKEHUS, PEaAKIUU
3aMeIleHNs], peakuuu OOMeHa, HK30- W JHAOTEPMHYECKHE PpEaKIMH, TEeIJI0OBOU
aekT peakiuu, SAPO aToMa, SIEKTPOHHBIA CJIOM aToma, aTOMHash OpOUTalb,
paguyc aroMa, XMMHUYEcCKasi CBA3b, NOJIAPHAs M HEMOJIApHAs KOBAJEHTHAas CBS3b,
WOHHas CBs3b, MOH, KATHOH, aHUOH, PACTBOP, MACCOBAsI 10JIs1 BEIIECTBA (IPOLIEHTHAS
KOHIICHTpAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHUH W MPUMEHSTh 3TU
MOHATHS MPU ONKMCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCHOJB30BaTh XHUMHUYECKYIO CHMBOJHMKY JMJII COCTaBIE€HUS (POpPMyYJT BEUIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

e ONpPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSX, CTENEHb
OKHUCJICHHSI JJIEMEHTOB B OWHApHBIX COEJUHEHUSX, NPHHAJIEKHOCTHh BEIIECTB K
OMpEeeIEHHOMY KJIacCy COEIUWHEHHM 1o ¢dopmylaM, BHJI XHUMHUYECKOW CBS3U
(KoBaJIeHTHAsI M1 MOHHAs1) B HEOPTAHUYECKUX COEUHEHUSIX;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona J[. 1. Menneneesa: 1eMOHCTPUPOBATH
IIOHUMAaHHME MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX JJIEMEHTOB OT MX



nosioxkeHust B llepuoandeckoil cucteme, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUE€HHsI, 3aKOHA ABOTaipo;
ONMKCHIBATh M XapaKTepu3oBaTh TaOIuuHyr (opmy Ilepmonnueckoit cuctembl
XUMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHAas moAarpynna (A-rpymnmna)» u
«mobouynas noarpynna (b-rpynma)», manble W OoJbplIME TEPUOABI, COOTHOCUTH
0003HayeHus1, KOTopble uMeroTes B Tabnuie «llepuonnueckas cucteMa XUMHUYECKUX
aneMeHToB JI. 1. Menneneesa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsija sapa, oOllee 4YHUCIO 3JIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

Kilaccu(UIMpPOBaTh  XMMHUYECKHE  DJEMEHThl, HEOPraHWYeCKHE  BEIIEeCTBa,
XUMHYECKUE peakiuu (M0 YUCIY U COCTaBy YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TEII0BOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IWYHBIX
KJIACCOB, TMOATBEPXKJIas ONUCAaHUE TNpPUMEpaMH MOJEKYJSAPHbIX  YypaBHEHUH
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMIA;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUHN B PA3IMUYHbBIX YCIOBUSX;
BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa MO (OpMyJie COEIUHEHUS, MACCOBYIO
JOJIF0 BELIECTBA B PpacTBOpPE, MPOBOAUTH PACUYETHI MO YPAaBHEHUIO XHUMHUYECKOU
peakuu;

IPUMEHATh OCHOBHBIEC OINEPAllM MBICIUTEIBHON NEATEIbHOCTA — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IlIeHHe, CHCTeMAaTH3aluio,  KJIACCU(PUKALMIO,  BBISIBICHHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — U1 U3yYEHHS] CBOMCTB BEUIECTB U XUMUYECKUX
peakiuii, eCTECTBEHHO-HAYyYHbI€ METOIbl TMO3HAHUA — HAOIOJEeHUEe, N3MEpEHUeE,
MOJEJIMPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJICHHBIN);

CleoBaTh TPaBWJIAM TOJb30BaHUS XUMHUYECKOW TOCYIO0M H J1a00paTOPHBIM
o0opyZOBaHUEM, a TaKXkKe IMpaBUiIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHMSIMU TI0  BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHHIO W COOMPAaHMUIO Ta3000pa3HBIX BEMIECTB (BOAOpOAA W KHUCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOM JIOJIEW PACTBOPEHHOIO
BEIECTBA, IUIAHUPOBATb M  MPOBOAMTH XUMHYECKHUE OKCIIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB LIENOYEN M KUCIIOT C MOMOIIBI MHAMKATOPOB (JIAKMYC,
benondranenH, METUIOPAHXK U IPYTHUE).

K koniyy 0o0yueHust B 9 kyiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOITUXCS YMEHHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSITUN: XUMHUUYECKUU DJIEMEHT, aTOM,
MOJIEKyJda, WOH, KaTWOH, aHHUOH, I[POCTOE BEIIECTBO, CJOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi peaKiusi,
XUMUYECKas CBsI3b, TEIUIOBOM 3 (PeKT peakuuu, MoJib, MOJSPHBIA 00BEM, pacTBOD,
ANEKTPOJIUTHI, HEIJEKTPOIMUTHI, DJIECKTPOJUTHUYECKAss JUCCOLMALIUS, PpPEaKIUu
MOHHOTO OOMEHa, Karauu3aTop, XUMHUYECKOEe paBHOBecHUe, oOpaTumbie U
HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIUU, OKUCIUTEND,



BOCCTAHOBUTEINIb, OKHUCJIEHHE UM BOCCTAHOBIICHHE, aIOTPONHs, aM(pOTEPHOCTb,
XUMUYeCKasi CBA3b (KOBAJICHTHasl, WOHHAs, METAJIMYECcKas), KpHUCTalInuecKas
peleTka, KOppo3usi METALIOB, CIJIABbL, CKOPOCTh XUMUYECKOU PEAKLIUH, IPEACIBHO
nonyctumasi konueHntpanus 111K Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITUA U MPUMEHSTHh 3TU
MOHATHS NPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUM;

HCIIOJIb30BaTh XMMHYECKYIO CHUMBOJIUKY [JIi COCTaBJICHUS (OpMYJ BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONpeAEsATh BAJECHTHOCTh W CTENEHb OKHUCICHHUS XUMHUUYECKUX DJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAJIECKHOCTh BELIECTB K ONPEHACIEHHOMY
KJIacCy COeMHEHUM 1o GopmysiaM, B XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAS,
METaJUTMYeCKasi) B HEOPraHWYECKUX COCIUHEHUSIX, 3apsj HOHA IO XUMHYECKOU
dbopmyne, xapakTep cpeabl B BOAHBIX pACTBOPAaX HEOPTraHUUECKUX COCIUHEHUM, TUTI
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh  cmbicin  Ilepuoamueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBAThL €ro TOHUMAHME: ONMHUCHIBATh M XapaKTEPHU30BaTh TAOIUYHYIO
dbopmy Ileprognueckoil CUCTEMBI XMMUUYECKUX DJJIEMEHTOB: pa3iMvaTh MOHSATHS
«rnaBHas noArpynmna (A-rpynma)» u «mnodounas noarpynna (b-rpymnma)y», mansie u
OOJIbIIIE TIEPUO/IbI, COOTHOCUTH 0003HAYCHUSI, KOTOPhIE UMEIOTCS B TIEPUOAUICCKON
TabJidlle, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS AaTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3aps sSapa, 00IIee YUCIIO ANEKTPOHOB U paclpeeseHre ux 1mno
AJNIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
AJIEMEHTOB U UX COCAUHEHMUH B IIpeleslaX MAJIbIX IEPHUOJ0B U IVIaBHBIX MOArPYIII C
y4ETOM CTPOEHHUS UX aTOMOB;

KJacCu(UIUPOBATh  XUMHYECKHE  DJIEMEHTHI, HEOPraHWYECKHE  BEIEeCTBa,
XUMUYECKHE pEeaKUHH (110 YUCIY M COCTaBY YYaCTBYIOUIMX B PEAKIIMHU BELIECTB, MO
TEIUIOBOMY 3(@eKxTy, N0 U3MEHEHHIO CTEINEeHEeH OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME U CHEIU(PUIECKHE XUMUYECKHUE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsI ONUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
Y HOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTUYECKONM AUCCOUMALMU KHUCJIOT, ILIEJIOYEH H
COJICH, TIOJIHBIE U COKpAIIEHHBIE YPABHEHHS PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkuuii, NOATBEPKIAIIMX CYLIECTBOBAHUE TI'€HETUYECKOW CBSI3M  MEKIY
BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 0allaHca 3THX PEaKIUi;

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOECHHUSI, BOZMOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYNCIIATh OTHOCUTEIIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JOJII0 XUMHYECKOro 3JieMeHTa Mo (opmysie COEIUHEHHS, MACCOBYIO
JIOJIK0 BEWHIECTBA B PACTBOPE, NPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOU
peaKuny;



coOMIoaTh TMpaBWiIa TOJB30BAHHUS XMMHUYECKOM TOCylIoH U 1abopaTopHBIM
00OpyZOBaHUEM, a TaKXe MpaBuwiia OOpalIeHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIIUSIMU TI0  BBIMIOJHEHUIO JIAOOPATOPHBIX XHUMHYECKHX OMNBITOB IO
MOJIYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB (AMMMAKA U YIJIEKUCIIOTO rasa);
NPOBOAUTh PEaKIMH, TMOATBEPKAAIOIMINE KAaYeCTBEHHBI COCTaB Pa3IMYHBIX
BEIECTB: PAClO3HABATh OMBITHBIM MYTEM XJIOpPUA-, OPOMHUI-, HOAMI-, KapOoHaT-,
docdar-, cunmkar-, cynappar-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI
M3YYCHHBIX METaNIOB, MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HEOPTraHMUECKHX
BEIIIECTB;

MPUMEHATH OCHOBHBIC OTIEPAIlUU MBICIUTEIBFHON JEATEIbHOCTH — aHAllu3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHUCTEMATH3AIMI0, BBISBICHHE MPUYMHHO-CIECICTBEHHBIX
CBSI3eH — /ISl M3yUEHUS] CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIIMH, €CTECTBEHHO-
Hay4YHbIE METOJBI TO3HAHUS — HAOMIOJACHWE, W3MEpEeHUe, MOJCIUPOBaHNE,
OKCMIEPUMEHT (peabHBIN M MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMeEpE bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE U brbmmorexa [OK
’ i https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHAsI KUCIIOTA U €€ COJIU brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
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