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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XMMUM Ha YpOBHE OCHOBHOT'O 00I1Iero o0pa3oBaHUs COCTaBJeHa Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npencraBieHHbIXx B DI'OC OO0, a Takxke Ha OCHOBE
dbenepanpHON pabouei mMporpaMMbl BOCOUTAHUS U C YIETOM KOHIEMIIMH MPEnoJaBaHus
yueOHOrO mpenMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma no xumun Ja€T NpeACcTaBiICHUE O LENAX, 00IIel CTpaTeruu 00yueHus,
BOCIUTAHUS U PA3BUTHUS O0YUAIOUIUXCA CPEACTBAMU yUeOHOTO MPEeIMETa, YCTaHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, MPEIyCMATPUBAET pACHpPEACIEHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiejaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONIPEACIIET
KOJINYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh ~ M3YYEHUS]  XMMHM €  Y4ETOM  MEXKMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKA y4€OHOTO MIpoLEecca, BO3PACTHBIX OCOOEHHOCTEM
oOy4Jaronuxcsi, Onpenenser BO3MOXKHOCTH NpeIMeTa JUisl peaju3alud TpeOOBaHUM K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTEIbHOW MPOTPAMMBI HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOy4YEeHHs] XUMUU Ha YPOBHE
LeJed M3y4yeHusl MpeaIMeTa U OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEIBHON IESITEIIBHOCTU
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWE XUMHUU CIYXKUT OCHOBOM Juisi  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJCTaBIeHU O MaTepUaIbHOM €IMHCTBE MHpPA, BAXHYIO POJIb
UrparT GOpMHUpPYyEMbIE€ XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
ABOJIIOLIMU BEILECTB B MPUPOJIE, O MyTIX PelIeHUs rI00aJbHbIX MPOOJIEM YCTONYUBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM W SKOJIOTHMYECKOU
0€30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET peau3alli BO3MOXKHOCTEH IJIsI CaMOPa3BUTHSL M (POPMHUPOBAHUS
KYJBTYpPbI TUYHOCTH, €€ 0011ei U PYHKIIMOHAILHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEU
oOy4Jaronuxcsi,  HaBBIKOB WX  CAMOCTOSITEIbHOM  y4eOHOW  JeATEeIhHOCTH,
DKCIIEPUMEHTANBHBIX M HUCCJEJOBATENLCKUX  YMEHMM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYUYHOTO MBIILIEHHUS, 3aK1a/IbIBAET OCHOBBI LIETOCTHOT'O
B3IJIs/la HA EIWHCTBO TPHUPOJLI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloOM B
(hOopMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YyUYaOIIUXCS;

croco0CTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 00Opa3oBaHUE
00yJaroImmxcs.



JlanHble HampaBjieHUS B OOyYEHUH XUMHUH O00€CIEeYMBAIOTCSA CHelU(pUKON
coJiepKaHusl y4eOHOro NpeIMeTa, KOTOPbIN SBISAETCA MEJArOrH4ecKy aganTUPOBAHHBIM
OTpakeHueM 0a30BOM HAYKH XMMHH HA ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOHIEro oOpa3oBaHUsl OpPUEHTUPOBAH Ha
OCBOEHME OOYyYalOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATUH XUMUH, OCHOB
HEOPraHWYECKOM XUMHUHU U HEKOTOPBIX OTIAECIbHBIX 3HAUYMMBIX MOHATHI OpPraHUYEeCcCKON
XUMUH.

Crpykrypa coaepxaHUs NporpaMMbl IO XUMHUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO o/1xo/1a K e€ n3ydeHuro. ConeprkaHue CKIaJbpIBa€TCsA U3 CUCTEMBI MOHATHIH
0 XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIN O XuMu4eckon peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHLUITY MOCIEAOBATEIBHOIO Pa3BUTHS
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLUALIUU BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHUSL PACCMAaTPUBAIOTCS HA OCHOBE AMITMPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JAPYromy,
BBIMIOJHAS (PYHKIMU OOBSICHEHUS] W TMPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN MPAaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEJACTABICHUS O
XUMHUYECKOM COCTABIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW IIPUPOBI,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IO3HAaHMs B Hayke. M3ydeHue
XUMHHU TIPOUCXOJUT C MPUBJICUCHUEM 3HAaHUN U3 paHee U3yUEHHBIX YUEOHBIX MTPEIMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «duszuka. 7 kiaccy.

[Ipy u3ydeHHH XUMHUU TPOUCXOIUT (HOPMHUPOBAHHME 3HAHUI OCHOB XMMHYECKOU
HayKH Kak oO0JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTHUUECKON AesITeNbHOCTU
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MMPOBOW KyJbTyphl. 3agadya y4yeOHOro
MpeAMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMbl XMMUYECKHX 3HAHUM — Ba)KHEMIIHX
(akTOB, TMOHATUWA, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUH, TOCTYNMHBIX OO00OIIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, sA3blka HAayKH, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUS TpPU M3YyYEHUU BEIIECTB M XUMHUYECKMX pEaKIuil, B (HOpMUPOBAHUU U
pa3BUTUU TO3HABATENbHBIX YMEHUUW U MX MPUMEHEHUHM B y4eOHO-IO3HABATEIbHON U
y4eOHO-HCCIIeI0BATEILCKON JIEATEIbHOCTH, OCBOCHUM IPaBUJl O€3011acHOr0 OOpaleHus
C BEIIECTBAMU B IMOBCETHEBHOM KU3HHU.

[Ipy w3yyeHMM XMMHMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUe LI, KakK:



—  (GOopMHpOBaHHWE WHTEJUIEKTYallbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIIbBHOMY MPHUHATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIOBHAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUS] Ha CUCTEMaTHYEeCKOe MPHUOOIIEHUE 00yJaromuXxcsl K
CaMOCTOSITEJIbHOM TMO3HABATEIIbHOW JIESITEIBbHOCTH, HAy4YHbIM METOAAM I[O3HAHUS,
(hOpMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnevyeHrne YCIOBUHM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OO0YYarOIIMMHUCS
OMbITa Pa3HOOOPa3HON JEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIU ), UMEIONIUX YHUBEPCAIbHOE 3HAUCHHUE JJI PA3IUYHBIX BUJIOB
NEATEIIbHOCTH;

— (opMupoBanue 001mIeH HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSACHITH U OIIECHUBATh SIBJICHUS OKPY>KAIOIIET0 MUPA, UCIIONIb3YS
3HAHUSA U ONBIT, MOJYYEHHbIC MPU U3YYEHUU XHMHUH, MPUMEHATh UX NPHU PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— ¢dopmupoBaHrue y OOyYarOUIUXCA TYMaHUCTUUYECKUX OTHOIIECHUN, MOHUMAHUS
LEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHM 3KOJOTHYECKH IEIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIBHOCTU B IEJISX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPY KarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIBHEHIIIEr0 00yUeHHUS.

OO6muiee 4KCIIO 4acoB, OTBEJAEHHBIX MJIsi M3YyUYCHUS XUMHUU Ha YPOBHE OCHOBHOTO
oOmero oopazoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJENI0),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMUYECKOW MOCY/0H, MpaBUiaMu pabOThI B JIA0OpATOPUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE TUAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — anemMeHT U mpocToe
BemecTBo. Haxoxnenuwe kucimopoia B mHpupoe, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIe M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10J14 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHHS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECTICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAONIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBre Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3aumojeicTBusa okcupga menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYeCKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUYEeK aToMOB TepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTRB MO TPyMIaM U MepruoaM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(ukamus, TMepuoIuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHYECKasi peaKUMs

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJOKEHHUEM 3JIEMEHTOB B Illepuonnueckou
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKkuum. CocraBnenue YpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBaHMM U coJell B cCBeTe MpEACTaBICHUNA 00 BJIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3loKeHUs, COSIUHEHMUsI), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUIaMU, HEMeTa/ulaMu, IIeo4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (pusmyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckrue). XHWMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHocO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cynb(dar-uoH. HaxoxmeHnue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoictBa. Ancopouus. Kpyrosopot yriepoaa B npupose. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa ria06anbHOr0 TOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OeiKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmwme mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHblE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAECOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Y4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3ora, ¢dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMUCTBOM NPOTUBOras3a, MojydyeHue, coOMpaHue, paclo3HaBaHUE M U3y4YCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHU.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TIONy4eHHUST MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, cTpoeHHE aTtoma, HaxoxiaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
HCIIOJB30BaHNE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KajJablWs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BaxHenime
METAaJlJIbl U UX COCAMHCHUSI.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepualbl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KpUCTAJIINYeCKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIEeCO00pa3sHOE OTHOIIEHHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECCTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3lInYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (WIKM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh IMPE3EHTALHNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMKCS Hay4yHble 3HAHUSA, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 ki1acce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKius, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (HOopmMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJE€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YrciIo dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3ITUYHBIX YCIOBUSX,

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHEe, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takMmyc, dheHondTaienH, METUIOPAHXK U JPYTHe).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METaJUIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHUS (HOpMYT
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmyaM, BHI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O W  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O00OpYIOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHH, TOATBEP)KIAIOIINEC  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEpPAlMK MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

HaumeHoBaHue pa3jieioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m KoHnTpoJbHbie IIpakTHYeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMHUYECKUE MOHATHS
XuMus — BaxHas 00J1acTh
. bubmuoreka [JOK
11 €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2
https://m.edsoo.ru/7f41837c
JIeSTeTbHOCTH YeJIOBEKa
bubmuoreka [JOK
1.2 B 15 1
CHIECTBA 7 XHMITICCIHe peaktind https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. ITonsitie 00 6 bubnnorexa [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
99 Bonopon.llonsatue o kuciorax u 8 1 bubnnorexa [JOK
' COJISIX https://m.eds00.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHMAX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro o pazneny 30

Paznen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeneeBa. CtpoeHne arToMOB. XUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeAKINH

3.1

[Tepronnuecknii 3aKOH 1

bu6mmoreka [IOK



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

[Iepuoanueckas cucrema
XHUMHUYECKHX dj1eMeHToB 1. 1.
MengeneeBa. CTpoeHue aTroma

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

XUMHYECKasA CBI3b.

32| Ouscmmemmo- ; A
BOCCTAHOBHUTCIIbHBIC PCAKIITUN
bubanoreka [IOK
Hrroro nio pasziery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30t, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubnmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoumnuectBo yacos JnexTponHbIe
N Tema ypoka K I Jara sy uugpospie HAomanmee
M
n/m yp Beero OMTP: PaKT. o0pa3oBaTejbHbIE 3aiaHue
padoTbl  padoThI pecypesi
Io ITo
IVIAHY dakry
[Ipeamer xumuu. Pons xumuu B 1 02.09 a bubnnoreka [JOK §1, cTp.6-12
JKU3HM 4eoBeka. Tena u Bemecrsa 04.096 https://m.edsoo.ru/ff0d210c
TTousatrne 0 MeTonax MO3HAHUS B 1 04.09a bubmmorexa [JOK §2, c1p.12-15
XUMUHU 06.096 https://m.edsoo.ru/ff0d227e
[Mpaktuueckas padora Ne 1 3anucu B
«[IpaBuna paboThl B 1abopaTopuu u 1 09.09a bubnuorexa [JOK TeTpagu
npuémMbl 0OpaIeHHs C 11.096 https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAaHHEM)
YucThie BEIIECTBA U CMECH. L 11.09a Bu6nuoreka [IOK §3,4
Cnioco0wI paznieneHus cMecei 13.096 https://m.edsoo.ru/ff0d26ca
[IpakTruueckas paGora Ne 2 3anvcu B
«Paszienenune cMeceii (Ha mpumepe 1 16.09a bubmmorexa [JOK TeTpaau
4 . PHMED 18.096 https://m.edsoo.ru/ff0d28c8 PaA
OUYHCTKU MOBApEHHOU COJIN)»
ATOMEL 1 MOTEKVIIEL 1 18.09a bubnmnorexa LIOK §5, c1p.30-34
y 20.096 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE IJIEMEHTBI. 3HAKU 1 23.09a bubnmoreka [JOK §6,7 n3yuntb
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB 25.096 https://m.edsoo.ru/ff0d2be8
IpOCThIE 1 CIOKHLIE BellecTRa 1 25.09a bubmoreka [IOK §7 n3yunTb
p a 27.096 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJICKYJIIPHOE YUCHHUE 1 3(2”1)3; https://m.edsoo.ru/ff0d2d50 §7, sanucn B



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

02.10a

bubmuorexa [JOK

TeTpaau

§8 c1p.42-46

10
BajieHTHOCTh aTOMOB XUMHUYECKHUX 04.106 https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocuTenbHAs aTOMHAs Macca. §7, 3anvcu B
11 OTHOCHUTENBHASA MOJIEKYJISIpHAs 07.10a Bubmmorexa LIOK TeTpagu
yip 09.106 https://m.edsoo.ru/ff0d323c paa
Mmacca
12 MaccoBas 1011 XUMHY€ECKOTO 09.10a bubnunorexa LIOK sanucn B
DJIEMEHTA B COCIUHCHNUU 11.100 https://m.edsoo.ru/ff0d350c TeTpaaun
13 KonnuectBo Bemectsa. Monb. 14.10a bubmmoreka [IOK §18,3anmcn B
MounsipHas Macca 16.100 https://m.edsoo.ru/ff0d5230 TeTpaan
14 DuU3nveCcKnue U XUMUYECKHUE 16.10a bubmuoreka [JOK §9
ABJEHUS. XUMHAYECKasl peaKus 18.106 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBusi MPOTEKaHUS 21.10a bubnuotexa [JOK §9, sanucu B
XMUMHYECKUX PeaKIuii 23.100 https://m.edsoo.ru/ff0d3al6 TeTpaan
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 23.10a bub6nuorexa [IOK §10, sanucu
XHUMHUUYECKUE YPAaBHEHUS 25.100 https://m.edsoo.ru/ffod3bgg B TETPAAK
BerurcneHus: KoJIm4ecTBa, MacChl §10, 3anucwu
17 BEILECTBA [10 YPABHEHUSAM 06.11a,6 bubmorexa HOK B TeTpaau
m yp . https://m.edsoo.ru/ff0d5708 ban
XUMHUYECKHX PEAKITHIA
Kitaccupukanus XuMHIeCKux 11 3anvcu B
18 eak I/HgI) (coeII WHEHHS, Pa3TI0KEHUS 08.116 Bubmorexa LIOK ‘?eT agu
peaih A s ’ 11.11a https://m.edsoo.ru/ff0d3f34 pan
3aMelleHus, ooMeHa)
19 M. B. JIoMOHOCOB — yu€HBIii- 13.11a,6 bubnuorexa [IOK Jlekuma n



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHiukinoneaucr. O6obeHne U https://m.edsoo.ru/ff0d40c4 nap.1-11
CUCTeMaTH3alusl 3HAaHUH NMOBTOPUTH
MoBTOpPUTL
20 KontponpHas pabora Nel o teme 15.116 bubmunorexa LIOK sanvcn B
«BelllecTBa 1 XUMHYECKUE PEAKITUNY 18.11a https://m.edsoo.ru/ff0d4290 TeTpaaun
Boznyx — cmech ra3os. Cocras 12, 3anucu
21 BO3 yxa Kucnopox — 3meMeHT u 20.113,6 buGnnorexa [IOK E TeTpaau
AYxa. POt o https://m.edsoo.ru/ff0d448e P
npoctoe BemiecTBo. O30H
DusznuecKre U XUMHUUECKIE §13, 3anucu
99 CBOMCTBa KHCJIOpOJia (peaKkiuu 22.116 bubnuoreka [IOK B TeTpaau
okucieHus, roperne). [lonsatue 06 25.11a https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco0bI nostyyeHust KUCI0poa B §13,14
23 71a00paTOPUH U MIPOMBIIIIICHHOCTH 27.11a,6 Bubmaorexa LJOK N3YYUTb
patop P ' o https://m.edsoo.ru/ff0d497a y
[Ipumenenne kuciopoaa
TennoBoit 3¢ ekt Xumuueckoi § 3anucu B
24 pe€aKkLuy, MOHATHE O 29.116 bu6mmoreka [JOK TeTpagu
TEPMOXUMHUYECKOM YPABHEHUU, 02.12a https://m.edso0.ru/ff0d4790
9K30- U PHJIOTEPMHUUYECKHIX PEaKIUIX
Tonnuso (He(dTh, yroiab U METaH). Eub OK Tekuns,
25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro 04.12a,6 nosmorexa I sanvcn B
https://m.edsoo.ru/ff0d4c4a  tetpagm
IpeOTBpALCHUS
[IpakTuueckas padora Ne 3 o reme 06.126 Bu6 OK Otuet o .
26 «[Tonyuyenue u cobupanue ' nosmorexa I NPOAENaHHON
09.12a https:/m.edsoo.ru/ff0d4ae2  paGoTe

KHCJIOpOoJa, U3YUYCHHUEC €TO CBOMCTBY



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Bonxopon — anemeHT u mpocToe

bubmuoreka [JOK

§15, 3anucu

27 11.12a,6
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ffod4ddo B T€TPaAK
dusnueckue U XUMHYECKHe §15,u3yunts
28 cBoiicTBa Bojopoaa. [Ipumenenue 13.126 bubmorera [JOK
AOPOAa- 1P 16.12a https://m.edsoo.ru/ffod4ddo
BOJIOpO/A
29 [TonsaTue o KUcIOTaX M COJNISAX 18.123,6 https://m.edsoo.ru/ff0d50d2 §16-17
30 CrniocoObI moy4eHus BOAOPoia B 20.126 Bu6orexa LIOK §15,3anvcu B
nabopaTopuu 23.12a https://m.edsoo.ru/ffod4ddo  TETPaAK
[IpakTuueckas padora Ne 4 mo Teme Eub OK Ot4ér o 5
31 «[Tonyuyenue u cobupanue 25.12a,6 nbsmorexa I npoAenaHHon
. https:/m.edsoo.ru/ff0d4f42  p560T1e
BOJIOPOJIa, U3YICHHUE €r0 CBOMCTBY
32 MosipHbIii 066EM ra3oB. 3aKOH 27.126 Bbubaunorexa [IOK §19 nayunto
ABoraapo 13.01a https://m.edsoo.ru/ff0d542e
Berunciienust 00bémMa, KOJTMYECTBA §20,3anucn B
33 BEIIECTBA ra3a Mo €ro U3BECTHOM 15.01a,6 bubmorexa HOK TeTpaau
B My o https://m.edsoo.ru/ff0d55a0 pan
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciaenust 006M0B ra3os 1o §20,3anucu B
34 ABHEHUIO PEAKI[MU HA OCHOBE 17.016 bubmmorexa [JOK TeTpaau
P pest : 20.01a https://m.edsoo.ru/ff0d5708 PaA
3aKOHA OOBEMHBIX OTHOIIICHHI ra30B
35 dusznyueckue 1 XUMUYECKHE 22.01a.6 bubmuoreka [JOK §21 n3yuntb
CBOICTBA BOJIBI o https://m.edso0.ru/ff0d587a
§21,
36 CocraB ocHoBanuii. [lonsarue 00 24.016 bubmuoreka [JOK JOKOHYUTb
WHJIUKATOpax 27.01a https://m.edsoo.ru/ff0d59e2

ypaBHEHMS
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Bopa xak pactBopuTens.
HacbliieHHbIE 1 HEHACHIIIEHHbIE

bubmuoreka [JOK

§22, n3yuntb

37 29.014,6
pactBopbl. MaccoBasi 70J1sl BELIeCTBa https://m.edsoo.ru/ffod5b40
B PacTBOpE
[Mpaktuueckas padora Ne 5 o Teme OT4ét 0

38 «[IpuroroiieHne pacTBOPOB C 31.016 bubnmoreka [JOK npoaesiaHHon
OnpeeNEHHON MacCOBOM J10JIeH 03.02a https://m.edsoo.ru/ff0d5eba  pabGoTte
PAcTBOPEHHOIO BEILECTBA»

MoBTOPUTL

39 KonTtponbhas pabora Ne2 o reme 05.023.6 bubmorexa LIOK 3anuc B
«Kucnopon. Bomopon. Bona» R https://m.eds00.1u/ff0d6342  terpagu

40 OKcupl: COCTaB, KiIacCu(UKaIus, 07.026 bubmuoreka [JOK §23
HOMEHKJIaTypa 10.02a https://m.edsoo.ru/ff0d664e
[lonyuyeHnne u XxuMuyeckue cBOMCTBa §23 3anuc B

41 KHCJIOTHBIX, OCHOBHBEIX B 12.02a,6 bubmorexa HOK TeTpaau

’ o https://m.edsoo.ru/ff0d664e P

aM(OTEPHBIX OKCUIOB

42 OCHOBaHHS: COCTaB, 14.026 Bu6miorexa IOK §24 3annc B
Kaaccu(uKaIus, HOMEHKIATypa 17.02a https://m.edsoo.ru/ffode7ca | TETPaAK

43 [TonydyeHnue u XxuMuyeckue cBOWCTBa 19.024.6 bu6nuorexa [IOK §24 sanuc B
OCHOBaHUIA o https://m.edsoo.ru/ffode7ca  'ETPEAU

44 Kucnotsl: cocras, kinaccuduxarmus, 21.026 bu6mmorexa [IOK §25 sanuc B
HOMEHKJIATypa 24.02a https://m.edsoo.ru/ffOdfee2 TeTpaau

45 IHomy4yeHre U XUMHYECKUE CBOICTBA 26.028.6 bubmmorexa LIOK §25 sanuc B
KHCIIOT o https://m.edsoo.ru/ffodfee2 ~ TETPAAK

46 Conu (cpenHue): HOMEHKIATypa, 28.026 bubnuoreka [JOK §26 3anuc B
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

CII0COOBI NOIY4EHHs, XUMHUYECKUE 03.03a https://m.eds00.ru/00ad9474  TeTpagu
CBOIICTBA
[paktuueckas padora Ne 6. OT4ét 0
47 Pemenue skcnepuMeHTaIbHBIX 05.03a.6 bubnnoreka [JOK npogenaHHown
3anad o Teme «OCHOBHBIE KTaCChl R https://m.edsoo.ru/00ad9b7c  paGoTte
HEOPraHUYECKUX COCIMHEHUI
48 ['eHeTHYECKast CBI3b MEXKTY 07.036 Bu6imoreka LIOK §27 sanuc B
KJIacCaMU HEOPraHUYECKUX COEeJ. 11.03a https://m.edsoo.ru/00ad9a50 TeTpaan
49 OG06IIeHNE ¥ CHCTEMATH3ALHS 15,0306 Bubmiorexa [IOK MNoaroToBuTh
3HAHH Y https:/m.edsoo.ru/00ad9ch2 ~ © K KP
Kontponbnas padota Ne3 no teme 14.036 Eub OK MosTopuTh
. OTeKa
50 "OCHOBHBIE KJIaCChI nosmorexa I sanucn B
o 17.03a https:/m.edsoo.ru/00ad9ela  tetpagm
HEOPraHWYECKUX COCTMHCHUI :
[IepBbie NONBITKY KIIACCU(PUKALIUU §28 3anuc B
51 XHMHYECKHX d1eMeHTOB. IloHsITHE O 19.033,6 bubmotexa [JOK TeTpaau
' R https://m.edsoo.ru/00ad9ffa pan
rpynmnax CXOJHBIX 3JIEMCHTOB
[leproanueckuii 3aKoH U §29 3anuc B
50 ITepuoaunueckas cucrema 21.036 bu6mmoreka [JOK TeTpaaun
XUMHYECKHX 31eMeHToB Jl. W. 01.04a https://m.edsoo.ru/00ada52c
MeneneeBa
53 Ilepuoabl, TpymnmIbl, IOATPYIIIEL 02.04a,,6 bubmorexa [TOK 330 sanme s
PHOZEL, TPYITIEL, HOATPY o https://m.edsoo.ru/00ada52c ~ 1E€TPaAN
54 Ctpoenue atoMoB. CoCTaB aTOMHBIX 04.046 Bu6morexa LIOK §31 sanuc B
sanep. M3otorst 07.04a https://m.edsoo.ru/00ada342  TE€TPaAu
55 CrtpoeHue 3JIeKTPOHHBIX 000JI09eK 09.04a,6 bubnuotexa [JOK §32 3anuc B



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

aTOMOB 3JIeMeHTOB Ilepuonnueckoi https://m.edsoo.ru/00ada6bc  TeTpagu
cuctemsl J. 1. Menaeneepa
XapakTepucTUKa XMMHUYECKOT O §33 3anuc B
56 DJIEMEHTA I10 €T0 MOJIOKEHUIO B 11.04.6 bu6mmoreka [JOK TeTpaan
ITepuonnueckon cucreme /1. U. 14.04a https://m.edsoo.ru/00ada824
MenpaeneeBa
3nayenue [leproanueckoro 3akoHa 3anucu B
57 JUISL pa3BUTHS HAYKU U MPAKTUKU. [l 16.042.6 bubnnoreka [JOK TeTpagu
U. MenzeneeB — y4EHbIH, TI€1aror o https://m.edso0.ru/00ada96e
U TPaKJIaHUH
DIIEKTPOOTPULIATEITLHOCTh aTOMOB §34 3annc B
58 XUMHUYECKHUX 3JIEMEHTOB/ 18.046 bu6mmoreka [JOK TeTpaaun
Bcepoccuiickas npoBepodHas 21.04a https://m.edsoo.ru/00adaab8
pabora
59 HMonHas xumMudeckas CBI3b 23.04a,6 buGnnorexa LIOK 334 sanvce
o https:/m.edsoo.ru/00adac34  T€TPaAK
60 KoBanenTHas moasipHas XuM. CBSI3b 25.046 bubmotexa [JOK 39 sanvo e
p ' 28.04a https:/m.edsoo.ru/00adaabg ~ T€TPaAK
61 KoBaneHTHast HETOJIIpHAs 30.04a.6 Bubanorexa [IIOK §36,37
XMMHYECKas CBA3b Y https://m.eds00.ru/00adaab9
62 CreneHb OKHUCIICHUS 0>.05a bubmorexa [JOK 39 sanvo e
07.056 https://m.edsoo.ru/00adae28  T€TPaAN
63 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 07.05a Bu6morexa LIOK §39 sanuc B
peaknun 08.056 https://m.edso0.ru/00adb076 TeTpaaun
b K nucu B
64 OKHCIIMTENN U BOCCTAHOBUTEIH 14.05a,6 nbmmorexa I10 Sanme

https://m.edsoo.ru/00adb076
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TeTpaau

KonTponpHas padora Ne4 o Teme 16.056 Bu6morexa [LOK MosTopuTh
05 «Crpoetie atoma. Ximireckas 1 19.05a https://m.edso00.ru/00adb486 :Z:SS:MB
CBSI3bY
PesepBublit ypok. O0o0mIeHne 1 bub6nuorexa [IOK MosTopeHue
66 . 1 21.053,6
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBuelit ypok. O60011eHNE U 1 23.056 bubmuoreka [JOK MosTopeHne
CHCTEMAaTU3alusl 3HaHUH 26.05a https://m.edso0.ru/00ad9ch?2
68 PesepsHblil ypok. O60011eHME U 1 27,0586 bubmmorexa [IOK MosTopeHue
CHUCTEeMAaTH3aIHs 3HAHHHA ’ https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KoanuecTBo 4acoB

Jara usyyenus

JIeKTPOHHBbIE NN (pPOBbIE Jdomamnee
Ne i/ T
® e ypora Bcero Korrp. — Ilpakr. o0pa3oBaTejibHbIE PeCypPChI 3aganue
padorel  padoThI
IHo nanany | Ilo pakrty
[Tepuoanueckuii 3akoH. [lepuoanueckas 3anucu B
1 cHUcTeMa XMMHUYecKux aemMeHToB [1. U 1 02.09 bubnmorexa LIOK TeTpagu
S ' https://m.edsoo.ru/00adb59e paa
Meunpeneena
, | e | o, atioc S
P P ' https://m.edso0.ru/00adb6b6 paa
MIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 09.09 bubnmnoreka [HOK §1, 3anucu B
HEOPraHM4YECKHMX BELIECTB ' https://m.edsoo.ru/00adb7e2 ~ T€TPaAYX
4 Buapr XuMudeckoi CBSI3U U THITBI 1 11.09a bu6mmoteka [IOK Sanucy B
KPUCTAUTHICCKHUX PEIIETOK 12.0968 https://m.edsoo.ru/00adbac6 ~ T€TPaAK
KontponsHas padora Nel no reme MosTOpUTL
5 «IToBTOpeHue u yriydiaeHne 3HaHUH 1 1 16.09 sanvicn B
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca TeTpanu.
6 Knaccuukanms XuMUYecKuX peakiuii o 1 18.09a bu6mmoreka [JOK §2, ctp 5-12
Pa3IMYHBIM MPU3HAKAM 19.0968 https://m.edsoo.ru/00adbcb0
;| oo $124
Peaicti. 170 © 0 ToMore ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
IToHATHE O XUMUYECKOM PAaBHOBECHH. §3, 19-24
8 @DaKTOpHI, BIUAIOLINAE HA CKOPOCTh 1 25.09a bubnmoreka [JOK
XUMHUYECKOHN peaklny U TOJ0KEHUE 26.0968 https://m.edsoo.ru/00adc28c

XUMHYCCKOTI'O paBHOBECUA



https://m.edsoo.ru/00adb59e
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OKHCIIHTEIIFHO-BOCCTAHOBUTEIILHEIC

but6mmoreka [IOK

§2,3 nayunto

9 30.09
peakuuu https://m.edsoo.ru/00adcade
D | oator | $462528
A HHAHH. 03.1008 https://m.edsoo.ru/00adcd68
3J'ICKTpOJ'II/ITI)I
11 Ho € ypaBHE CaKI[UIA 07.10 bubmmorexa LOK 35 sanon’s
HHBI BHCHU S 1 .
yp peakt https://m.edsoo.ru/00add448 = Te€TPaau
| e oator - $8703546
. et 10.1068 https://m.edsoo.ru/00add5d8
QJICKTPOJIUTHYCCKOU AUCCOIUALIUN
y XumMuueckue claoféCTBa COJIEH B CBETE ) 10 BuGmiorexa LIOK §8,c.46-49
NpeaACTaBJICHHUHN OO0 3JICKTPOIUTUICCKOU . https://m.edsoo.ru/OOadd8b2
Aucconuanmnuu
14 Tomsmie o FHAPOme comeil 16.10a bubimoreka [JOK §9,c.49-52
P 17.1068 https://m.edsoo.ru/00add9d4
15 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 21.10 bubmorexa [IOK S19
B H ' https://m.edsoo.ru/00addd12  MOBTOPWTL
OT4yéT o
16 ITpaktnyeckas padora Ne 1. «Pemenne 23.10a bubnuoreka [JOK npoaenaHHoM
HKCIIEPUMEHTAIBHBIX 3329 24.1068 https://m.edsoo.ru/00addbfa  pagote
MoBTOpPUTL
K 0 No2
OHTpOJIbHAs paboTa 10 TEME 06.11a Bu6miorexa IOK sAnCH B
17 <<3HCKTp0HI/ITI/I‘-IeCKa$I JAUCcoalus.
07.1168 https://m.edsoo.ru/00addec0  tetpagm
XI/IMI/I‘leCKI/Ie peaKI_II/II/I B paCTBOan»
OO0111as XapaKTepUCTUKA TajJOTeHOB Bubmorexa TIOK §10.11
18 B pakrep . ' 11.11 https://m.edsoo.ru/00addfe2 N3y4nTb
XHWMHUYECKUE CBOMCTBA HA MMPUMEPE XJT0pa
X . 12,c.68-71
o | S ot S1268
’ yi ’ 14.1168 https://m.edsoo0.ru/00ade104

IIPUMEHEHHE



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

[TpakTrueckas padota Ne 2 o Teme

but6mmoreka [IOK

OTtyét o
npoaenaHHoun

20 I1 7 18.11
«“ OJ'IszeHI/Ie COJISTHOM KUCIIOTHI, U3yYEHHE https://m.eds00.ru/00ade348 pabore
e€ CBOMCTB»
21 Brluncienus no ypaBHEHUsAM XUM. P., 20.11a bu6mmoreka [IOK 3anvcn B
€CJIU OJIMH U3 PEarcHTOB JlaH B U30BITKE 21.1168 https://m.edsoo.ru/00ade488 ~ T€TPaAN
OOmmas xapakrepucTuka 3j1eMeHToB VIA- bubnnoreka HOK §13,¢c.73-77
22 25.11
TPYIIIBI https://m.edsoo.ru/00ade64a
23| Hanoruetes sopuc 1 o coegncn 27.11a bumorera LIOK rerpan
XOXJICHU bl U WHCHHI B
! P f[ 28.1168 https://m.edsoo.ru/00ade64a paa
npupojie. XMMHUYECKUE CBOMCTBA CEPhI
24 CepoBogopo, ctpoenue, pu3nueckue u 02.12 bubnmnoreka HOK §14 3anucn B
XUMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adeg0o2 ~ T€TPaAu
e gxcnz{m cepsl. CepHast KHCJIOTa1 04.12a BuGmiorexa LIOK f; T5 (:a: ncu B
U3UYECKHUE M XUMHUYECKHE CBOMCTBA
’ 05.1268 https://m.edsoo.ru/00adea28 PaA
PUMCHCHHE
XUMHUECKUE PEaKIIHH, JIS)KAIINE B OCHOBE 3anucu B
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4YeHUs bubnmnorexka HOK TeTpaau
26 . 09.12
CEpHOM KUCIIOTHI. XUMHUECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKP. CPEJIbl COel. Cephl
97 Brruncienue MaccoBOM 0JIU BEIXOOA 11.12a bu6nuoreka [IOK Pewenve
TPOYKTA PEaKLIUH 12.1268 https://m.edsoo.ru/00adec8a  38Aa4
28 ? 611]11::,1)(? aKTTep; ;THK?ZEMEET(;B o 16.12 bubmorexa LIOK Ve BET
PYIIEL. A3OT, pACTPOCTPaneHie ' https://m.edsoo.ru/00adeea6
npupoae, GU3NIECKue U XUMUIECKUE CB.
29 AMMUaK, ero GU3NYECKUe U XUMUICCKHEC 18.12a bubmuoreka [JOK §17,c.90-94
CBOMCTBA, MMOJYYCHUE U PUMEHCHUE 19.1268 https://m.edso00.ru/00adf004
[MpakTrueckas padora Ne 3 o Teme BuGmiorexa LIOK OTyét o )
30 «[lonyyeHnne aMmuaka, U3y4eHUE €ro 23.12 npoaenaHHoun

CBOWCTB»

https://m.edso0.ru/00adf180
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paboTe

31 A3oTHas Kuciora, e€¢ Gusndeckue u 25.12a bubnmoreka [JOK §18,m3yuntb
XMUMHUYECKHE CBOWCTBA 26.1268 https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U CONEH §18, 3anucu B
aMMOHHMS B KAYECTBE MUHEPAIbHbBIX bubnnoreka HOK TeTpagu
32 - 13.01
ynoopeHuii. XUMUUECKOE 3arps3HEHHE https://m.edsoo.ru/00adf518
OKPYKaIOIIEH Cpe/ibl COSAMHCHUSIMH a30Ta
. 19,¢.100-104
23 ioc(%"’p Oxcnn (1)00(1)(1()) pa (\Q " . 15.01a Bu6mmorexa LIOK 519,¢.100-10
OcPOpHa KHCH? T, UBMHCCINE 1 16.0168 https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOWCTBA, MOJyYCHHE
y Hcnons3oBanue @%CCI)ﬁ.TOUB g Ka4yecTBe oot BuGmorexa LIOK f:: I/IaCVIMB
MHHepaHMfHX YHAODDCHHH. JATPAIHEHHC ' https://m.edsoo.ru/00adfc20 pan
MIPUPOJIHOM cpelbl hochaTaMu
35 VYraepon, pacpocTpaHeHHe B TPUPO/IE, 22.01a bu6mmoreka LIOK §20,c.104-110
du3MUecKre 1 XMMUYECKHE CBONCTBA 23.0168 https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusndeckue u §21,c.110-115
XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmmoteka [IOK
36 27.01
po0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
2901a §21, 3anucn B
37 VronbHast KHCIOTA U €€ Con 30.0168 https://m.edso0.ru/00ae006¢c  tetpagm
OT4ét 0
[IpakTuueckas pabora Ne 4 o Teme
bu6 OK Y
38 "TTosrydeHne yriIeKUCIIoro rasa. 03.02 nomotexa L1 fpoAenaxHoun
N https://m.edsoo.ru/00ae027e  pagote
KauecTBeHHas peakiusi Ha KapOOHAT-UOH
22,2 nmcu
o [TepBoHaUYaIbHBIC TIOHATHS 00 05.02a BuGmiorexa LIOK 2 Te,T 3332 c
OPTAHITHICCIIX BELICCTRAX KAl 0 06.0268 https://m.edso00.ru/00ae054e Paa
COEIMHEHUSX yriepoaa
buo OK 24,c.123-128
40 Kpemuuii u ero coenHeHust 10.02 nomwotexa Il §24,¢.123

https://m.edsoo.ru/00ae080a
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[TpakTrueckas padota Ne 5. Permenue

OT14yéT o

12.02 buo OK y
41 HKCIIEPUMEHTANIBHBIX 3334 [0 TEME a nommorexa L1 NPOAENaHHON
. 13.0268 https:/m.edso0.ru/00ae0bf2  pagore
«BakHeiime HeMeTauIbl U UX COeI»
MoBTOPUTL
K 60Ta Ne3
OHTponvLHas{ pabota 0 TeMe BuGmiorexa LIOK samnon 8
42 «BaxHel1e HeMeTalIbl U UX 17.02 httns://m.edsoo.ru/00ac0e18
COC/IMHCHISD PS.//Mm. : TeTpaam
OO61as xapakTepuUCTUKa XUMUYECKUX §28, 3anucu B
43 3JIEMEHTOB — METAJNIOB. MeTtajuinueckas 19.02a bubnnoreka HOK TeTpagu
CBSI3b M METAUTMYECKAs! KPUCTAILTHYESCKAs 20.0208 https://m.edsoo.ru/00ae103e
pemiérka. @U3nUecKrue CBONCTBA METAILIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB. bubnnoreka [JOK §29, 3anucu B
. . 26.02a
44 DNEKTPOXUMHYESCKHUH PsiJl HAPSHKSHU I 27 0268 https://m.edsoo.ru/00ael1156  TeTpagu
METAIJIOB '
OO0111re criocoObI MOMYYCHHS METALIOB. § 3anucn B
Crnnasel. Berancienust 1o ypaBHEHUAM bubnuoreka [IOK TeTpagu
45 . 03.03
XMMHAYECKHMX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPIKUT MPUMECH
05.03a §35 3anucu B
46 [ToHsITHE O KOPPO3UU METAILIIOB 06.0368 https://m.edsoo.ru/00ae1278 TeTpaam
12.03a §30 3anucu B
47 [IlenouHble MeTaLIBI 13.0368 https://m.edsoo.ru/00ae14b2  tetpagm
§30 3anucu B
48 OKCH/IBI ¥ THIPOKCHUJIBI HATPUS U KU 17.03 https://m.edso0.ru/00ae14bh?2 TeTpaau
49 [I{enmouHO3eMeNbHBIC METAIIIIBI — KATBITHMI 19.03a bu6mmorexa [IOK §31, 3anucn B
¥ MarHuit 20.0368 https:/m.edso0.ru/00ae15e8 = T€TPAAK
50 Baxneiiine coeAMHEHUsT KaJIbLIUS 02.04a Brbmiorexa LIOK 391, Sanicn ®
A B 03.0468 https://m.edsoo.ru/00ae15e8  T€TPAAU
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MoBTOpPUTL

51 O06001IeHrEe ¥ cucTeMaTH3alus 3HaHUI 07.04 sanucu B
TeTpagu
59 JKEcTKOCTh BOJIBI U CIIOCOOBI €€ 09.04a bubmuoreka [JOK Jlekums
yCTpaHCHUS 10.0468 https://m.edso0.ru/00ae1886
OT4yét o
[TpakTrueckas padota Ne 6 mo Teme
bu6 OK Y
53 "YKEcTKOCTEL BOIBI M METOIEI €6 14.04 uomorexa I npoAenaxHou
| https://m.edsoo.ru/00aelae8  pagote
yCTpaHEHUS
54 A . 16.04a bubimoreka [JOK §33,m3yuntb
FHOMHHIH 17.0468 https://m.edsoo.ru/00aelc64
. 3anucu B
A
55 MoTepiible CBORCTBA OKCHA I 21.04 https://m.edsoo.ru/00aelc64  tetpagm
THJIPOKCH]IA
23.04a bubimoreka [JOK §34,n3yuntb
K
% Ces0 24.0468 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THaApoKcuabl u comu xenesa (11) 98.04 bubnunoreka [IOK §34,3anvcn B
u xenesa (111) ' https://m.edsoo.ru/00ae35e6  '€TPaAK
MoBTOPUTL
30.04
58 O06o001IeHre U CUCTEMAaTH3all|sl 3HAHHMA a sanun B
TeTpagum
ITpakTruyeckas padora Ne 7. Pemenue Otuér o
Bubmnoreka HOK npoﬂenaHHoﬁ
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 05.05 )
. https:/m.edsoo.ru/00ae3de8  pagore
«BaxHeHIMe METaITbl M MX COSAMHEHUS
BerancneHus mo ypaBHEHUSIM XHMHYECKHAX 3anucu B
o peZKunﬁ, €CJIM OJIVH U3 PEarcHTOB JaH B 07.05a BuGmiorexa [IOK TeTpagu
VISDBITRE M COACPIITT TIPHMECH. 08.0568 https://m.edsoo.ru/00ael1750

BrrunciaeHus MacCcoBOM TOJIM BhIXOAa
MMpoaAYKTa pCaKnuunu
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bu6muoreka [JOK MoBTOpPUTL
61 O06001IeHrEe ¥ cucTeMaTH3alus 3HaHUI 1 12.05 https://m.eds00.ru/00ae4270 sanucu B
TeTpaau
bubnmoreka [JOK MoBTOPUTL
62 Kourponbsras padora Ne4 o Teme 1 14.05a https://m.eds0o.ru/00ae4270  3anucu B
«Ba)kHeime METaIbl U UX COENI-51» 15.0568 TeTpagm
63 BemecTBa 1 MaTepualibl B IOBCEAHEBHOM 1 19.05 bu6nmmoreka [IOK §39,m3yunTb
KU3HH YeIOBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHNE OKPYKAFOIIEH 1 21.05a bu6mmoreka LIOK §40,1m3yunTb
cpembl 22.0568 https://m.edsoo.ru/00ae4270
65 Poite XuMuM B pelieHNH YKOJIOTHIECKUX 1 26.05 bu6mmoreka LIOK §41,m3yuntb
npoOiem https://m.edso0.ru/00ae4270
66 PesepBHrlit ypok. O600111eHNIE U 1 bubnmnoreka HOK noBTOpPEHNE
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 Pesepubiit ypok. O6o01menue u 1 bubnnorexka HOK NnoBTOpPEHNE
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O606111eH1E 1 1 bubnmnorexka HOK NoOBTOPUTL
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB IT1O 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






