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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTEIbHON MPOTPaMMBbI
OCHOBHOTO 001mero oopazoBanus, npeacrasieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOll paboueld porpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIIMH TPETIOIaBaHMS
ydyeOHOro mpenMera «XuMmus» B 00pa3oBaTelbHbIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumuu Ja€T MPEACTABICHUE O IEJAX, OOIIEH CTpaTeruu OO0ydeHUs,
BOCITUTAHUS W Pa3BUTHS 00YyJAIONTUXCS CPEACTBAMU YU4EOHOTO MPEaMETa, YCTaHABINBACT
o0s3aTeIbHOE TMPEAMETHOE COJIepKaHue, MPEeAyCMAaTPUBAET paclpelieIeHUe €ero 1o
KJlaccaM M CTPYKTYpUPOBAHUE IO pasjiesiaM U TeMaM IIPOrpaMMbl IO XUMHUH, ONIPEIeTseT
KOJMYECTBEHHbIE M KA4YE€CTBEHHBIC XapPAKTEPUCTUKH COJACPIKAHUSA, PEKOMEHIYEMYIO
MOCJIETOBATEILHOCTh U3YUCHUS XUMUHU C YIETOM MEKIIPEAMETHBIX U BHY TPHIIPEIMETHBIX
CBSI3€M, JIOTUKM Y4eOHOro IpoIlecca, BO3PACTHBIX OCOOEHHOCTEM O0O0ydaronmxcs,
ompeeNsieT BO3MOXKHOCTH TIpeAMeTa Jid pealu3aluu TpeOoBaHUM K pe3yJbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs, a TaKke TpeOOBaHUN K pe3ysibTaTaM OOy4YeHHsS XMMHUHM Ha YPOBHE IieJiei
W3Y4YeHUs TIpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JEATECIHLHOCTH
00y4aromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWE XUMHUU CIY>KUT OCHOBOM s  (OpMUpOBAHUS  MUPOBO33PEHUS
o0ydJaromerocsi, ero MpeACTaBICHU O MaTEepUAIbHOM €IWHCTBE MHpPA, BAXKHYIO POJb
UTPAOT (POPMUPYEMbIC XUMHUEH TPEICTABICHUS O B3aWUMOIIPEBPAIICHUSIX SHEPTHH U 00
ABOJIFOIIMN BEIECTB B MPHUPOJE, O MyTAX PEHICHUS TIIOOAIBHBIX MPOOJIEM YCTOWYHNBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOW, JHEPIETUYECKOM, IMILEBOM U SKOJIOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peau3alli BO3MOXKHOCTEH /I caMOpa3BUTUS U (DOPMHUPOBAHUS
KYJBTYPbI JITYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaA B (OPMHUPOBAHHME MBINIJICHUS MW TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi,  HaBBIKOB WX  CaMOCTOSATENbHONW  yd4eOHOW  JesTeIbHOCTH,
AKCIIEPUMEHTAJILHBIX M MCCIICIOBATEIBCKUX YMEHUN, HEOOXOUMBIX KaK B IMTOBCEIHEBHOM
KU3HH, TaK U B MPOGECCHOHATBHON JIeATECILHOCTH;

3HAKOMUT CO CHEIU(DUKON HAYyYHOTO MBIIIUICHHUS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO
B3TJISiJa HA E©IUHCTBO MPHUPOJBI M YEJOBEKA, SBISICTCS OTBETCTBEHHBIM JTarloM B
(dbopMHpPOBaHNY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIINXCS,;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOEe OOpa3oBaHUeE
00yyarommxcs.

JlanHbpie HampaBieHUST B OOyYEHHMH XUMHU OOECIEYUBAIOTCS  CHEMPUKON
colepkaHusl yueOHOTO TpenMeTa, KOTOPBIN SIBISETCS MEJaroru4eckyd aganTHPOBAHHBIM
oTpakeHueM 0a30BOIM HAYKU XUMHH Ha ONPEIeIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHWsI OpPHUEHTHPOBAH Ha
OCBOCHHE OOYyYalONIMMHCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHATHH XHWMHH, OCHOB
HEOPraHMYECKOM XUMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IMOHATHI OpPraHUYeCKOU
XUMUHU.

CtpykTypa coaepKaHus TMpOrpaMMbl MO XUMUU C(HOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOT0 noaxoJa K e€ nzyuenuto. CojiepkaHue CKIaJAbIBAETCA U3 CUCTEMbI MIOHITUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN 0 XUMUYECKOU peakiuu. O6e 3Tn
CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIUITY TIOCJIEI0BATEIILHOTO PA3BUTUS 3HAHUIM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

Teopernueckue 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKHU IOJIYYECHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEILHO OT OJIHOTO YPOBHS K JIPYyromy,
BBINOJHSAS (PYHKIUM OOBSICHEHHS M TMPOTHO3UPOBAHMS CBOMCTB, CTPOCHUA U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TIOJTYUYCHUS U3YYaEMbIX BEIIECTB.

OcBoeHue nporpaMMbl M0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOU COCTABJISIIOIIECH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMU IPUPO/IBI,
LIEHHOCTHOT'O OTHOIIIEHUSA K HAYYHOMY 3HAaHUIO U METOJIaM MO3HAaHUA B Hayke. M3yueHue
XUMUHU TIPOUCXOJIUT C MPUBJICUYEHUEM 3HAHUN M3 paHEE M3YyUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxatommii Mup», «buosorud. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3ydyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUK OCHOB XUMHUYECKOUN
HAyKW Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AEATEIHHOCTU
YeJIoBeKa M KaK OJIHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua y4eOHOTO IpeameTa
COCTOUT B (OPMUPOBAHUMU CHUCTEMbl XUMHUYECKUX 3HAHUW — BaKHEUIHNX (DAKTOB,
MOHATUH, 3aKOHOB M  TEOPETUYECKUX  IMOJIOKEHUH, JOCTYMHBIX  000OIIEeHUH
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAayKW, B MPUOOIICHHH K HAy4YHBIM METOJaM
MMO3HAHUS TIPU U3YYCHUH BEIECTB M XUMHUUECKUX PEaKIni, B (GOPMHUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHMM W HMX TPUMEHEHUM B Y4eOHO-TIO3HABATEIBHONM M Yy4eOHO-
UCCJIeIOBATENLCKOM JICSITENIbHOCTH, OCBOGHHMM TpaBWil 0E€30MacHOTO OOpalleHust ¢
BEILIECTBAMU B TOBCETHEBHOM KU3HMU.

[Ipy wu3yuyeHnn XUMHH Ha YPOBHE OCHOBHOTO 0O0IIEero o0Opa3oBaHHS BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (dopMupoBaHHME  HMHTEUIEKTyaJdbHO  pPa3BUTOM  JIMUHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJAHHYECTBY, CaMOCTOSITCJIBHOMY  TPHUHSATHIO  PEIICHUIA,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HH;

— HaIpaBJIEHHOCTh OOYyYEHMs] Ha CHUCTEMATHYECKOE MPHUOOIIEHUE 00ydYarolmuxcs K
CaMOCTOSITEJIbHOM TMO3HABATEJNbHOM JAEATEIbHOCTH, HAYYHBIM METOJAM ITO3HAHMS,
(bopMHUPYIOLTIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecreyeHue ycioBui, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUaIOUMUCS OMbITA
pPa3HOOOpa3HOW JESTENIbHOCTH, T[O3HAaHUS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB



(KITFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbLHOE 3HAYEHHUE JJISI PA3JIMYHBIX BHUJIOB
NEATEIIbHOCTH;

— (hopmupoBaHue o01IeH GyHKIIMOHATBHOM M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH M OIICHWBATH SIBIICHUS OKPYKAIOIIETO MHUpPA, HCIOIb3YS
3HAHUSA U OIBIT, MOJYYEHHBIE NPU HU3YYECHUU XUMHUH, NMPUMEHSITH UX TNPU PEIICHUU
npo0sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JACSATEIBHOCTH;

— QopMupoBaHue y o0OydalOIIMXCd TYMaHUCTUYECKHX OTHOIICHWH, MOHUMaHUs
[IEHHOCTH XMMHYECKUX 3HAaHUM JI1 BBIPAOOTKM HKOJOTHYECKH I1eJ1eco00pa3Horo
NOBEACHUS B OBITY U TPYJOBOM ACATENBHOCTU B ILIENIAX COXPAHEHUSI CBOETO 3/I0POBbI U
OKpY’Karoleh IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOCHHSI OOIICYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OOmee yucao 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUU HAa YPOBHE OCHOBHOTO
ob1iero oopazoBaHusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJIEIIO), B
9 knacce — 68 yacoB (2 4aca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMuM B KU3HU 4YelIOBEKAa. XMMHS B CUCTEME HayK. Tena u
BemiecTBa. PU3NUECKHE CBOMCTBA BEHIECTB. ArperatHoe cocrosiHue BemectB. [lonsitue o
METO/IaxX MO3HaHUA B XUMHUHU. YucThle BenecTBa U cMecu. CriocoObl pas3ieNieHus: CMeceu.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE 3JIEeMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas (opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOT0 AJIEMEHTA B COCIMHEHNH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMoCBsA3b KOJIMYECTBA, MacChl U
Yyuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl o hopmysiaMm XUMUYECKUX COETUHEHUM.

DuU3NYECKNEe U XUMUYECKHE SABJICHUS. XUMHUUYECKAsT PEAKIUs U €€ MPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUYecKHe ypaBHeHUs. Kiaccudukanus XuMHYECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEeHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYA0U, TpaBUjiaMi padOThl B JIaOOpATOPUHN U NIPUEMAMU
oOpailieHus ¢ 1abopaTopHbIM 000PYIOBAaHUEM, U3YUEHUE U OMUCAHUE (PU3NUECKUX CBOMCTB
00pa3iioB HEOPraHMYECKUX BEIIECTB, HaOmoAeHNE (pu3ndeckux (TUTaBICHHE BOCKA, TasHHE
JbJa, pacTUpaHUe caxapa B CTyNKe, KUIIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOpPEHHE
CBEUM, MPOKAJIMBAHHE MEIHOW MPOBOJIOKU, B3aMMOJCHCTBHE Meja C KUCIOTOW) SIBICHUM,
HAOJIOJICHUE W OMNKHCaHWuE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasyioxkeHue
caxapa, B3aMMOJICHCTBHUE CEPHOU KUCIOTHI C XJIOPUAOM Oapus, pa3ioxeHUue TUIPOKCHAA
memu (1) mpu HarpeBanuu, B3auMoACCTBHE Kene3a ¢ pactBopom con menu (1), nzyuenue
CrOCOOOB pa3lieNieHUus1 CMECeil: ¢ TOMOIIbI0 MarHuTa, (GUIbTPOBaHHUE, BBHIMAPUBAHUE,
JUCTWLISIIUSI, XpoMmaTorpadus, MPOBEIEHUE OYUCTKU TMOBAPEHHOW COJM, HAOIIOJCHHUE U
OINMCAHUE PE3YyJIbTATOB MPOBEICHUS OIBITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAHEHHSI MACCHI,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxxHelue npeacTaBuTe M HEOPraHUYECKHUX BELIeCTB

Bo3ngyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — alneMEHT B IpOCTOE BELIECTBO.
HaxoxaeHnue kuciopona B TMpupojae, (U3Nueckue M XUMHYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuasl. I[lpumenenue xkuciaopoaa. CrnocoObl TOJYYEHHS KHUCIOpOJAa B
nabopaTopud W TPOMBINUICHHOCTH. KpyroBopoT kucmopoma B mpupome. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TennoBolt 3Q@PeKT XUMUYECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHHUSA, DK30- U
DHAOTEPMUYECKHE peaKUuu. TOIUIMBO: Yroib M METaH. 3arps3HEHHUE BO31yXa, YCHUIICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylIieHrne 030HOBOTO CIIOSL.

Bomopon — simeMeHT M mpocroe BemecTtBo. HaxoxaeHue Bomopona B IPUPOJIE,
bu3NYecKue 1 XUMUUIECKUE CBOMCTBA, MPUMEHEHHE, CITIOCOObI ofydeHust. KucioTer u conm.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.



@usnueckne cBoMCTBAa BOAbl. Boma kak pactBopurens. PactBopbl. Haceienneie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPpUMOCTH BelIeCTB B BOoAE. MaccoBas 10Jd BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Pob pacTBOPOB B IMIPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl B mpHupoje. 3arps3HEHUE MPUPOAHbIX BoA. OXpaHa U OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmyeckux coemuHennit. Okcunabl. Knmaccudukammsi OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIe, amQOoTepHbIE) U  HecoJeoOpa3yrolIne.
Homenknatypa okcuaoB. duznueckue M XUMUYECKHE CBOMCTBa OKCUAOB. llomyuyeHue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss oCHOBaHWM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHuii. @U3NUECKHE U XUMHUYECKHE CBOMCTBA OCHOBaHWi. [losryueHue
OCHOBAHHU.

Kucnotel. Knaccudpukammss kucinor. Homenknatypa kucior. Pusudeckue u
XUMHYECKHE CBOWCTBA KUCIOT. Psp aktuBHocTm MeraiuioB H. H. bekeroma. IlomyueHue
KHCJIOT.

Comu. HoMenkiarypa cosieil. @U3ndeckrne U XMMUYECKUEe CBOMCTBA cotiel. [lomyuenue
coJIei.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUIA.

Xumuueckuii IKcnepumenm:

KAaYECTBEHHOE OIPEICICHUE COACPKAHUSA KUCIOpOJa B BO3AYyXE, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOMCTB KUCIOPOa, HAOIIOIEHNE B3aUMOIEHCTBHS
BEIIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHMSI U TIPEKpalleHusl ropeHus (Toxkapa),
O3HAaKOMJIEHHE C oOpa3llaMu OKCHUJIOB M OIKMCAaHWE WX CBOWCTB, IMOJy4YeHHUE, COOMpaHHE,
pacno3HaBaHWe M W3Y4Y€HUE CBOMCTB BOAOponAa (rOpeHHE), B3aMMOJAEHCTBUE BOAOPOJA C
okcunoM meau (Il) (Bo3aMoxkHO uCIONB30BaHUE BHACOMATEPHUAIOB), HAOIIOACHUE 00Pa3IIoB
BEILECTB KOJUYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOCHHOCTENM pPACTBOPEHHS BEILECTB C
pPAa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOU JOJIEN
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOJABI C MeTaulaMu (HATpUEM M KaJbIlMeM)
(BO3MOXXHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), MCCIIEJOBaHUE 00pa3lloB HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHHE U3MEHEHUSI OKPACKH MHIAMKATOPOB B pacTBOpax
KHCJIOT W IIeJouYei, uzydueHue B3aumojenctBusi okcuaa meau (llI) ¢ pactBopom cephoit
KHUCJIOTBI, KHCJIOT C METAJJIaMH, PEaKUuid HEeUTpalv3aluy, IMOJIYyYECHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJIHOTO METa/la JApPYrUM HW3 pacTBOpa COJIM, pEIICHUE
AKCTIIEPUMEHTAIILHBIX 3aJ1a4 10 TeMe «BakHeuIme Kiiacchl HEOPraHUYECKUX COSAMHEHUI.

IHepunoanyeckuii 3akoH u Ilepuoanyeckasi cucrema xumn4yeckux djiementos /. U.
Menpgeneena. Crtpoenue aTOMOB. XumMuyeckas CBAA3b. OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH

[lepBble TOMBITKM KIAaCCU(UKAIMU XUMHUYECKUX djeMeHToB. [loHsTHe 0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (ILETOYHbIE W WIEJIOYHO3EMEIbHBIE METAJLJIbl, TaJOre€Hbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUAPOKCHUIBI.

Ilepnognyecknuit 3akoH. Ilepmommyeckas cucremMa XxumMudeckux dneMeHtoB /J[. .
MenpeneeBa. Kopotkonepuonnas u juHHonepuonnas (opmsl [leprognueckoit cuctembl



xumuueckux snemeHToB . U. Menpeneesa. Ilepuonsl m rpynmbel. Ouzndeckuil CMbICT
IIOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX sAzaep. HW3otombl. OnekTpoHbl. CTpoeHHE
JIEKTPOHHBIX 000J04YeK aToMOB MepBbix 20 xumudeckux snemeHToB [lepuoanueckoii
cucremsl /. 1. MeHnneneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA IO €0 MOJIO0KEHUIO B
[Iepnomnueckou cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHUsT  paguyca  aTOMOB  XUMHYECKHX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMNraM U Nepruoaam.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XUMHYECKUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. /1. 1. MenaeneeB — yu4€HbIN U IPAXKIAHUH.

Xumuueckass — cBiI3b.  KoBasieHTHass ~ (mojsipHass W HENOJSIPHAs)  CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AIIEMEHTOB. VIOHHAs CBS3b.

Crenenp oxucneHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHbIE peakiuu. [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3LOB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJECHCTBUE THIPOKCUAA
[IMHKA C pacTBOpPaMH KUCJIOT U IIEJI0YEH, IPOBEIEHNE ONBITOB, MILUTFOCTPUPYIOLIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakuuud  pasiioKEHus,
COCIUHEHHUS ).

Mescnpeomemnuwie céasu

Peanmnszanpss MeEXNpeIMETHBIX CBA3CH NpU H3YYEHHMM XUMHM B 8  Kiacce
OCYIIECTBIISIETCS. Yepe3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaKk U
NOHATHUH, SBISIOIIMXCA CUCTEMHBIMHM JUI OTIAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O
LUKJIA.

OO1Me ecTeCTBEeHHO--HAYYHbIE MOHSATHUSA: HAy4YHbIM (PakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanu3, CUHTE3, KiaccupUKalus, MNEepPUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

®duznka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJI, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKHUM 3apsij, BEIIECTBO, TEJIO0, 00bEM, arperatHoe
COCTOSIHME BEILIECTBA, ra3, ((U3nYecKrue BEIUUYHUHbI, €IUHULIBI U3MEPEHUS], KOCMOC, TIAHETHI,
3BE3161, CoJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapocdhepa, MHUHEpaTbl, TOPHBIE TOPOJbI, TOJIE3HBIC
MCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

Ilepuonnueckuit 3akoH. Ilepuoandeckas cucremMa xumuyeckux isjemeHrtoB /I, H.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajusl, KAJIBLUSI U UX COCAUHEHHN B COOTBETCTBHUH C
MTOJIOKEHHUEM DJIEMEHTOB B [lepnoanueckoi cuCTEME U CTPOCHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUJIBI XUMUYECKOW CBA3U. THIBI KPUCTAUIMUECKUX PEIMIETOK,
3aBUCHUMOCTh CBOMCTB BEILECTBA OT THUNA KPUCTAJUIMYECKON PEIIETKH M BUA XUMHUYECKOMN
CBSI3H.

Knaccudukainys 1 HOMEHKIIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKHAE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTaHWYECKUX COCIMHEHUN, TEHETUYECKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XUMHUYECKUX peakluil MO pa3IWyHbIM MpU3HAKaM ([0 YUCTy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo HU3MEHEHUIO
CTEMEHEN OKUCICHMS XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Yy4YacTHUIO
KaTaiuu3aropa). IK30- U SHJA0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xuMudeckou peakuuu. [loHsTrue 06 0OpaTUMbIX U HEOOPATUMBIX
XUMHUUYECKUX peakuusx. [IoHsATHEe O rOMOreHHBIX M I€TEpOreHHBIX peakuusax. lloHaTtue o
karanuse. [loHsTne 0 XuMUYeCKOM paBHOBeCHMU. DaKTOpbI, BIUAIOIIAE HAa CKOPOCTH
XAMHUYECKOMN PEAKIIMU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTETPHO-BOCCTAHOBUTEIIBHBIC PEAKIMK, AJICKTPOHHBIN OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBbHOU pEeaKUnH. CocraBnenue YpPaBHEHUMU OKHUCJIUTEIBHO--
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIEM METO/Ia AJIEKTPOHHOTO OalaHca.

Teopust SIEKTPOIUTUYECKOW AMCCOLMALMUA. IJEKTPOIUTBI W HEDIJIEKTPOJIMUTHI.
KaTtnonsl, aHnoHbl. ME€XaHU3M AUCCOLMAIMNA BEUIECTB C PA3JIMYHBIMU BUIAMU XUMHYECKOU
cBsa3u. Crenenpb qucconuanu. CUiabHbIE U cIa0ble AIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cjI0BHS TPOTEKAHUS PEaKIii HOHHOTO 0OMEHa, MOJTHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHUS peakiuii. CBOKWCTBA KUCIOT, OCHOBAHUW U COJIEH B CBETE
MpEeACTaBICHUN 00 SJEKTPOIUTHYECKON aucconuanuu. KadyecTBeHHBbIE peaklui Ha WOHBI.
[ToHsiTHE O TUOPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPTAHWYECKUX BEIIECTB —
METa/VIOB M HeMeTawioB (Tpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCIICIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKOW PEAKIIMU OT BO3JCUCTBHS PaA3IMUYHBIX
(GakToOpoB,  HUCCJIEIOBAHME  AJIEKTPOIMPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JMCCOLUAIINKU KUCIIOT, IIET04Ye U cojed (BO3MOXKHO HUCIIOJIb30BaHUE BUJIEO MATEpPHUAJIOB),
MIPOBEJICHUE OIBITOB, MILTIOCTPUPYIONINX MPU3HAKU MPOTEKaHUS Peakluii HOHHOTO OOMeHa
(oOpa3oBaHue Ocajika, BbIJCIIEHUE raza, 00pa3oBaHUE BOJbI), OMbBITOB, WLIIOCTPUPYIOIINX
IPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpEeHUe, peakinu pPas3iioKeHHUs,
COEIMHEHMSI), PpACIIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHbIX
pEaKUH HA NOHBI, PEHICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4.



HemeTtanibl 1 MX cOeANHEHUSA

OOmas xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
creneHu okucieHusi. CtpoeHue u (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TajOrEHOB.
XUMHUECKHE CBOWCTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBUE C METaJlIaMH, HEMETaJllaMH,
niesnioyamu). Xjopooaopod. CoiisiHas KHUCJIOTa, XMMHYECKHE CBOWCTBA, TMOJyYECHHE,
IIpUMEHEeHHE. J[elicTBME XJIOpa M XJIOPOBOAOPOJA HA OpraHM3M 4YeJloOBeKa. BakHelmme
XJIOPUIBI U UX HaXO0KJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka s1aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U GU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOPOJIa U Cepbl. AJUIOTPOMHBIE MOAM(DHUKAIMN KUCIOPOJAa U Cepbl. XHUMHUYECKHUE
cBoricTBa ceprl. CepoBOOPOA, CTpOCHHE, (PU3NUECKHE W XUMUYECKHEe CBOMCTBA. OKCHIBI
cepbl Kak NPEICTaBUTENM KUCIOTHBIX OKcuaoB. CepHas Kuciora, (QU3NYECKHE W
XMMHYECKHUE CBOWCTBa (00IIME Kak MpPEJCTaBUTENs Kiacca KUCIOT U CHEHU(PHUUECKUE).
XUMUYECKHE peakluu, Jie)Kalllue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOIy4eHUsI CEPHOM
KUCIOTHL. [IpruMenenune cepHor KucaoTel. CONMM CEPHOM KHUCIIOTHI, KAYECTBEHHAsI PEAKIIUs Ha
cynbdaT-uoH. HaxoxxeHue cepbl U €€ COeIMHEHH B Mpupojie. XUMUYECKOE 3arpsi3HEHHE
OKpYXarollel cpeibl COCOUHEHMSIMH cepbl (KHUCIOTHBIE OKIU, 3arpsA3HEHHE BO3ayXa U
BOJIOEMOB), CITOCOOBI €0 MPEI0OTBPAISHHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, paclpoOCTpaHEHHE B NpHUpoAe, (pU3MUYecKue M
xumuyeckue cBorctBa. KpyroBopoT azora B mnpupoie. AMMHAK, ero (u3HUecKHUe U
XUMHUYECKHE CBOMCTBA, MojyyeHHe W mnpumeHeHue. Conu aMMOHUS, UX (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha MOHbI aMMOHUA. A30THast
KHCIIOTa, €€ MOoJydeHHne, PU3nyecknue U XMMHUYECKHe CBOMCTBa (0OILIMe KaK MpeacTaBUTEINs
KJlacca KUCJoT U cnenuduueckue). Mcnonp30BaHe HUTPATOB U COJIEH aMMOHUSI B KaUeCTBE
MUHEpaIbHBIX yA00peHU. XUMUYECKOE 3arps3HEHHE OKPYKaIoLIEH Cpefbl COCTUHEHUIMHU
a3ora (KUCIOTHBIC JOXKJIM, 3arpsA3HEHHE BO31ayXa, MOYBbI M BojoéMoB). Ddocdop,
aloTponHeie  Moaudukanuu ¢Gocdopa, GuzMueckrue U XUMUYECKHe cBoucTBa. Okcun
dbocdhopa (V) u dochopnHas kucinora, puznueckue M XUMHUUECKHE CBOMCTBA, MOJYyYEHUE.
Hcnonb3oBanue (pochaTtoB B KauecTBE MUHEPATIBHBIX YA00PEHUM.

Oo6mast xapakrepuctuka saeMeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTEMEHM  OKUCJIEHMsS.  YTIEepoi,  ajuIOTpONHble  MOJIU(pUKALNH,
pacrpocTpaHeHHe B TMpHUpojae, (uU3MUeckrue U XUMHUYECKHE CBOMCTBaA. AjcopOuus.
Kpyrosopor yriaepoga B npuposae. Okcuabl yriepoja, ux (U3MUYECKUEe M XHUMHUYECKHE
CBOMCTBa, JCHCTBUE Ha >KUBBIE OPraHU3MbI, MOJYYEHHE U MPUMEHEHHE. DKOJOTUYECKHE
npoOiemMbl, CBs3aHHBIE ¢ okcumoMm yriepoaa (1V), rumoreza TIO0ANTBHOTO TMOTEIUICHUS
KJIMMaTa, TapHUKOBBIA dhdexT. YrompHas kuciota u €€ coiu, uX (U3NYECKUE W
XUMHUYECKUE CBOMCTBA, MOJy4YeHUE W NMpuMmeHeHue. KauecTBeHHas peakuus Ha kapOOHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX YTiepoa
(MeTaH, 3TaH, STWJIEH, AUETWIECH, 3TaHOJ, [JIMLEPHH, YKCycHas kuciorta). I[IpupoaHbie
MCTOYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOJHBIA Ta3, He(Th), MPOAYKTHl UX IepepabOTKU



(OeH3MH), WX poOJIb B OBITY W NPOMBINUICHHOCTU. [loHSATHE O OMOJOTHYECKH Ba)KHBIX
BEILIECTBAX: XKUpaxX, OelKax, yrieBoJax — U MX POJM B >KU3HMU 4elioBeka. MarepuaiibHOe
€AUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAUHEHHU.

KpemHuuii, ero ¢usnyeckue U XUMUYECKHE CBOWCTBA, MOIy4YECHHUE U MPUMEHEHHE.
Coeaunenust kpemHust B npupoje. O6mme npencrasienus o0 okcune kpemuus (1V) u
KpeMHHueBOW Kuciore. CWIMKAThl, WX HWCIOJIb30BaHWE B OBITY, B TPOMBIILICHHOCTH.
Baxneiimme cTpouTenbHBIC MaTEpHUabl: KEpAaMHUKa, CTEKIIO, IIEMEHT, O€TOH, XKene300€TOH.
[IpoGnembl 0€30MaCHOTO HCIIOJIB30BAHUS CTPOUTENbHBIX MATEpUajOB B IOBCEIHEBHOU
KU3HU.

Xumuueckuii IKcnepumenm: v3ydyeHre oOpa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTHI, IPOBEACHUE KAYECTBEHHBIX PEAKIMil HA XJIOPUJ-UOHBI U HAOJIOJICHHE
MPU3HAKOB UX MPOTEKAHUsI, OMBITHI, OTpakarolue (PU3NYECKUE M XUMHUYECKHE CBOMCTBA
raJIOT€HOB M UX COEAMHEHUHN (BO3MOKHO MCIOIB30BAHUE BUICOMATEPUATIOB), O3HAKOMIICHHE
¢ oOpasumamMu XJOpUIOB (TaJOTEHUJIOB), O3HAKOMJICHHE C oOpa3naMud cepbl U €€
coeMHEHUsIMU (BO3MOKHO HCMOJIb30BAaHUE BHUIECOMATEPUAJIOB), HAOJIOAEHUE TMpolecca
oOyriiMBaHMs caxapa IOJ JEHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3yUYEHHE
XUMHUYECKUX CBOMCTB pa30aBJIEHHON CEpHOI KUCIIOTHI, MPOBEJACHUE KAaUECTBEHHOW peakiuu
Ha cynb(haT-uoH U HAOMIOJCHUE MPU3HAaKa €€ MPOTeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBolicTBamu  a3zoTa, (Qochopa ©U uUX coenuHEeHU (BO3MOXKHO  HMCIOJb30BaHHE
BUJICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (OChHOPHBIX ya00peHUit, moydeHue, CoOupanue,
pacro3HaBaHUE U U3YUYEHHUE CBOWMCTB aMMUaKa, MPOBEICHUE KaUeCTBEHHbBIX PEaKIUid Ha UOH
aMMOHUSI U (docharT-uOH W U3y4YeHHE TMPU3HAKOB WX TNPOTEKAHHs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM  a30THOW  KHUCIOTBI C  MeAbl0  (BO3MOXKHO  HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), HM3YyYEHUE MOJIENIE KPUCTAIMYECKUX PEMIETOK anMasza, rpadura,
dbymiepeHa, O3HaAKOMJIGHHE C TMPOILECCOM  aJCOpPOIMU  PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJI€M H  yCTPOWCTBOM MPOTUBOrasza, TMoOJIydeHUEe, coOupaHue,
pacro3HaBaHUE U U3yYEHUE CBOMCTB YTJIEKUCIIOr0 ra3a, MPOBEJCHUE KAUECTBEHHBIX PEAKIIUil
Ha KapOOHAT M CWJIMKAT-WOHBI U M3YyYECHHE MPHU3HAKOB WX MPOTEKAHHS, O3HAKOMIICHUE C
MPOAYKIMEN CUIMKATHOU MPOMBIILICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1ay MO TEME
«BaxHenme HeMEeTAUIbI U UX COCIUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OOmiast xapakTEepPUCTUKA XWMHUYECKHX DJIEMEHTOB — METaUIOB HAa OCHOBAaHUU MX
nojiokeHuss B Ilepumoguueckoit cucteme XuMudeckux sjemeHTtoB J[. M. MenneneeBa u
crpoeHusi atoMoB. CTpoeHMe MeTauioB. Meramnuyeckas CBA3b U METaIMYecKas
KpUCTAJUTNYECKAs PEIIETKA. DJIEKTPOXUMUYECKUI Psii HANIPSHKEHUN MeTauioB. Dusndeckue
U XUMHYECKHE CBOMCTBa MeTayioB. OOmmMe crmocoObl moaydeHus metamioB. [lonstue o
KOPPO3HWH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3un. CruiaBsl (CTaslb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ienounble MeTaIUIBL: NOJIOKEHUE B [lepruonnueckoil cucTeEME XUMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOEHME HMX aTOMOB, HaxOXJeHUE B Ipuponae. Duszndeckue u
XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUAbl U TUJIPOKCUJIBI HATPUA U
kayus. [IpumMeHeHne menoYHbiX METAIIOB U UX COCTMHEHUH.



[IlenouyHo3eMenbHBIE METAJUIBI MAarHuil W KajdblUWM: ToyokeHue B llepuomnueckoi
cucteMe XxuMu4deckux 3yiemeHToB Jl. M. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHUE B
npupone. Du3nyeckMe U XUMUYECKHE CBOMCTBA MarHus W Kaiabuud. BaxHenine
COCIMHEHMS Kajblusi (OKCUA, TUAPOKCHH, coin). JKECTKOCTh BOABI U CHOCOOBI €&
YCTpPaHEHUS.

Amomunnii: nonoxeHnue B Ilepuogumueckoil cucteme xumudeckux asnemeHToB J[. .
MenpaeneeBa, CTpPOEHHE aToOMa, HAXOXICHWE B mpupoje. DPHU3NUECKHE U XUMHYECKHE
CBOMCTBa atOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH A aTFOMUHHUSL.

Kenezo: monmoxkenue B Ilepuomnueckoil cucreme XumMuU4eckux 3nemeHToB [I. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXICHWE B mpupoje. DPHU3NUECKHE U XUMHYECKHE
cBoiicTBa kene3a. Oxcuapl, ruapokcuansl U conu sxene3a (l1) u xenesa (ll1), ux cocras,
CBOICTBA U MOJIYYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIECHHE ¢ 0o0pa3liaMd METAJJIOB W CIUIABOB, MX (PU3WYECKUMH CBONCTBAMU,
W3YUYCHUE PE3YJbTATOB KOPPO3UU METAUIOB (BO3MOXKHO MCIOJIb30BAHUE BUACOMATEPUATIOB),
OCOOEHHOCTE B3aMMOJCHCTBUS OKCHIA KalblMs M HATpus C BOJOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCJIEIOBAHUE CBOMCTB KECTKOM BOBI, MpoIlecca
rOpeHus Keje3a B KUCIOpoJe (BO3MOXKHO HCIOIb30BAHUE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAHMS KQUECTBEHHBIX PEAKIIMi HA MOHBI: MAarHUsl, KaJblKsl, AIFOMAHMS, IUHKA, )KeJe3a
(I u xene3a (I1I), menm (I1), HaOIrOCHUE W ONMCAHHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMU HATpUs, Kadus M Kajdblus (BO3MOXHO WCIOJIb30BAaHHE BHUICOMATEPUATIOR),
uccienoBanne amQpOTEPHBIX CBOWCTB THUJPOKCHUIA QIIOMUHUS W THAPOKCHUIA IIMHKA,
pElIEeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHelme MeTalibl U UX COSTUHECHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanibl B IIOBCEIHEBHOM KW3HM 4YeloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUUECKUX peakinii B ObITy. [lepBast mOMOIIL TPU XUMUYECKUX
0’KOTax M OTPABJICHUSX.

XUMHUYECKOE  3arps3HEHUE  OKpy»Karomed cpeapl  (mpenenbHas — JIOMyCTUMAast
KOHLIEHTpalus BewecTs, aanee — [1JIK). Pons XuMum B pelieHnn 3KOJ0THYECKUX TPOOIIEM.

Xumuyeckuui IKCnepumenm:

u3ydeHue oO0pa3ioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemnoie ceazu

Peanuzanusi MeEXNpeIMETHBIX CBA3eH MOpU H3YUYCHHMM XUMHUM B 9 Kiacce
OCYIIIECTBIISIETCSA Yepe3 UCMOJIb30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUM, SBJISIONIMXCS CHUCTEMHBIMU IS OTHAEJBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
MKJIA.

OO01Me ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4yHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3, CUHTE3, KiaccupuUKalus, MNEePUOJUYHOCTb, HAOMIOJEHHUE, SKCIEPUMEHT,
MOJICIMPOBAaHUE, U3MEpPEHUE, MOJENb, SBJICHHE, NapHUKOBBIA 3PQPEKT, TEXHOJIOTHs,
MaTepHUabl.

®usuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJA, H30TOIBI,
PaaMOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUN 3apsi, NPOBOAHUKH, IOIYIPOBOJHUKH,



TVBJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHHE BEIECTBA, Tas3,
pacTBOp, PacTBOPUMOCTh, KPUCTAILIMYECKAs PEIIETKA, CIUIaBbl, (PU3MYCCKUE BEITHMYUHBI,
eIMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, ApIxaHue, Ouocdepa, sKocUCTEMa, MUHEPAIIbHBIC yI0OpPCHNUS,
MHUKPOAJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATESIILHBIC BEIICCTRA.

['eorpadus: armochepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TIOPOJbI, IOJIC3HBIC
UCKOTIaeMbIE, TOIUTHBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUsA
JOCTUTAIOTCSI B XOJ€ OOy4YeHHS XUMUU B E€IUHCTBE Y4YEOHOM W BOCIUTATEIBHOMN
JESTEIIbHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHHUCKUMHU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHSATBIMA B OOIIECTBE MpaBWIAMH M HOPMaMHU
MOBEICHUSI M CIIOCOOCTBYIOT IMPOIIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHS M COLMATU3ALUU
00yJaronmxcsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACILIUPEHUE ONbITA ACSITEIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY U
HAayYHOMY HAcCJIEIMI0, TOHUMAHHUs 3HAUYEHUS XMMHUYECKONM HAyKH B KU3HU COBPEMEHHOTO
oO11ecTBa, ClIOCOOHOCTH BJIa/I€Th JOCTOBEPHON MH(POPMAIUEH O NEPETOBBIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBOHM M OTEYECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOLIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMSA:

IPEJICTaBICHNUS O COLMAJIbHBIX HOPMax M MpaBHJIaX MEKJIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTUBE, = KOMMYHHUKATHUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOH,
y4e0HO-MCCIEeIOBATENILCKON, TBOPUYECKOW W APYTHX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATENBHOCTH NPH BBIMOJHEHUHU YUYEOHBIX, MMO3HABATEIbHBIX
3a/a4, BBIMNOJHEHUH XHUMUYECKUX OKCIEPUMEHTOB, CO3JaHUM Y4YeOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOIEcce 3TOM yuyeOHOM
JeSITeIbBHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE MOBEACHHWE M MOCTYNKH CBOMX TOBapHILEH C
MO3UIIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM OCO3HAHMSI TOCIIECTBUI MOCTYIKOB,

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI

MHUPOBO33pEHUYECKHE TMPEACTABICHUS O BEIIeCTBE W XHMHUYECKOM  peakluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIONINE OCHOBY JJIS
NMOHMMAaHUS CYIIHOCTH HAy4yHOW KApTUHBI MHpa, TNPEIACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI TMPUPOJBI, B3aHUMOCBS3SIX HYEJIOBEKa C MPHUPOJHON Cpemou, o
POJI XMMUH B TIO3HAHHUH STUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAlpaBJIEHHbIE Ha MOJY4YEHHE HOBBIX 3HAHUN MO XHUMHUH,
HEOOXOJUMbIE I OOBACHEHUS HAOII0JAaEMBIX MPOIECCOB U SIBJIICHUH, MO3HABATEILHOM,
WHGOPMAITMOHHON M YUTATENbCKON KYyIbTYphI, B TOM YHCIE HABBIKOB CaMOCTOSITEILHOM
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMUTEPATYpPOH, MOCTYMHBIMH TEXHHYECKUMH
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYCHHUIO U TO3HAHUIO, JTI0O003HATEITLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUIO, TMPOEKTHOW M UCCIEAOBATENbCKON JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTH M YPOBHS 00yYEHHUS B JaJIbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:



OCO3HAaHHUE IIEHHOCTU JKHW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 >KW3HHW, OCO3HAHWE TIOCIEACTBUN M HEMPHUATHE BPETHBIX
NpUBBIUEK (YMOTPEOJICHUS aIKOTOs, HAPKOTUKOB, KypEeHHUs ), HEOOXOAUMOCTH COOJIIOICHUS
npaBui 0€30MaCHOCTH MPHU OOpallleHUH ¢ XMMUYECKHUMH BEIIeCTBaMU B OBITY M peanbHOU
KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHUECKOMY U3YUYEHHIO MPOQECCHil U TpyAa pa3IudHOTO pojia, yBaKEHUE
K TpyAy W pe3yJibTaTaM TPYIOBOH HESITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IMPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BHIOOP WHAMBUIYAIBHON TpPAaeKTOPUU
MIPOJIOJDKEHUST 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHWMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIemHON MpoecCHOHaATBEHON e TEThHOCTH
U pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBAThCA B MPO(eCCHOHATBHOU
cpexne;

6) 3K0JIOrNYeCcKOTr0 BOCIIMTAHUS

HKOJIOTUYECKHU 11eJIecCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAaHKE [IEHHOCTH 3[J0POBOTO M 0€30macHOro oopasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUECKOMY U TICHUXUYECKOMY
310pOBbIO, OCO3HAHUE LIECHHOCTH COOJIIOJIEHUS MpaBuil 0€30MacHOr0 MOBEIEHUS MpU padoTre
C BEILIECTBAMU, a TAK)KE B CUTYalUsIX, YTPOKAIOIINX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJyYaeMble MPU U3YYCHUU XUMUU, JJISI PEIICHUS
3a/1a4, CBSA3AHHBIX C OKPYXKAWOIIEH MPUPONHOW CPENOW, I TOBBIIIEHUS YPOBHSA
HKOJIOTHYECKOMN KYJIBTYPhI, OCO3ZHAHMS TJIOOAIILHOTO XapaKTepa JKOJOTUYECKUX MpoOieM U
NyTel MX PEIIeHUs] MOCPEICTBOM METOJI0OB XMUMHUH, 3KOJOTMYECKOTO MBILIIJIEHUS, YMEHUS
PYKOBOACTBOBATHCS UM B ITIO3HABATEILHOW, KOMMYHUKATUBHON M COLMAIBHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B coctaBe MeTanmpeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMBbIE 711 (POPMUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHbIC TOHATHS (3aKOH, TEOPHs, NPHUHIIMII, THUIOTe3a, (akKT,
CUCTEMa, MPOLECC, HKCIHEPUMEHT U JPYyroe.), KOTOpbIE MCIONb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4Y€OHBIX MpeAMeTax M TO3BOJSIOT HAa OCHOBE 3HAHUM U3 ATUX MPEIMETOB
dbopMupoBaTh MPEACTABICHUE O IIEJIOCTHOM HAyYyHOW KapTHHE MHpa, U yHUBEpPCAJIbHbBIC
y4ueOHble JeHCTBUs (TTO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJIATUBHBIC), KOTOPHIE
obecrieunBarOT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUTAHHUPOBAHUIO W
OCYIIECTBIICHUIO yUeOHOMN JeITEeTbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue aelcTBUA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOEHUU 3HAHWIL:
pacKpbIBaTh CMBICI XHWMHYECKUX TOHSITUH (BBIICTATh MX XapaKTEepHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aMMOCBA3b C JPYTUMHU [OHSATUSMH), HCIOJIb30BATh TMOHATUSA IS
OOBACHEHMSI OTHENbHBIX (AKTOB U SBJICHHM, BBHIOMPATh OCHOBAaHUS U KPUTEPUU IS
KJaccu(uKanmy XUMMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIIUid, yCTaHABIMBATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3U MEXAY OOBEKTAMH H3YYCHHS, CTPOUTH JIOTMUECKHE PaCCyKICHUS
(MHAYKTUBHBIE, IETyKTUBHBIE, IO aHAJIOTUH ), 1€J1aTh BHIBOJIbI U 3AKIIOUCHHUS;



YMEHHE IPUMEHSTh B IIPOIIECCE MMO3HAHUS MOHATHUS (MIPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HUCIIOIh3yEeMbIE€ B XUMUH, MPEOOPa30BBIBATH IMUPOKO
NPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC TPEACTaBICHUS — XHUMHYECKUH 3HAK (CHUMBOJI
AJIeMEHTa), XUMHUYecKas ¢GopMmylia U ypaBHEHHE XHUMHUYECKOM pEaKIMH — MPU PEIICHHUH
y4eOHO-TT03HABATENIBHBIX 3aJ71a4, ¢ YUYETOM 3THX MOJCIbHBIX IPEACTaBICHUM BBIABISITH U
XapaKkTepUu30BaTh CYIIECTBEHHBIE MPU3HAKU U3YUaEMbIX 00OBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUUYECKUX PEaKIMil, BBISBIATH OOIIME 3aKOHOMEPHOCTU, MPUUYNHHO-CIIC/ICTBEHHBIE CBA3U
U TIPOTUBOPEUHS B U3yUaeMbIX IIPOIIECCax U SBJICHUSIX.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

YMEHHE HCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)kK€ B KaueCTBE OCHOBBI i (DOPMHPOBAHUS THIOTE3bI IO IMPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOPETEHHUE OIbITAa M0 TUIAHUPOBAHHUIO, OPTraHU3aIlMd U MPOBEICHUIO YUYSHHUECKUX
AKCIICPUMEHTOB, YMEHHE HAOJIIOAaTh 3a XOJ0M IMPOIecca, CAMOCTOSTEILHO MPOTrHO3UPOBAThH
€ro pe3yyibTaT, (HOpMyIUpoBaTh OOOOIIEHHS U BBIBOALI MO pPE3yjbTaTaM MPOBEAEHHOIO
OTbITa, UCCIICIOBAHUS, COCTABIIATh OTUET O MPOJIeIaHHON padoTe.

Pabora c nndopmanueii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATh M HHTEPIPETUPOBATh HH(POPMAIMIO PA3TUIHBIX
BUJIOB M ()OPM TIPEICTABICHUS, MMOTYyIaeMYyI0 U3 Pa3HbIX UCTOUYHUKOB (HAyYHO-TIOMYJISIpHAS
JuTepaTypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHETA),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YMEHHE TIPUMEHATH Pa3IMIHbIC METOJIBI U 3aIIPOCHI MPH MOMCKE U 0TOOpe MHpOpMAITUU
1 COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BHIMTOJHEHUS YICOHBIX U MO3HABATEIHHBIX
3alad  OMpEACAEHHOTO TUIA, MPUOOPETEHHWE OmbiTa B O0JaCTH  HCIOJb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUM, OBJAJE€HUE KYJIbTypOd aKTHUBHOIO
WCIIOJIb30BaHUsl PA3IMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BBIOMPATH ONTUMAIBHYIO
dbopmy mnpeacTaBieHUsT HHOOPMAIMK U WJUTFOCTPUPOBATH PEIIacMbIe 3aa4l HECIOKHBIMU
cXeMaMu, IuarpaMmmamu, ApyruMu GopMaMu rpa@uku U uX KOMOMHAIIMSIMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B MPOIECCE YYCOHOM M HCCIeN0BaTEIbCKON
JEATeIbBHOCTH HMH(POPMAIMI0O O BIUSHUU TPOMBIIIJIEHHOCTH, CEIhCKOTO XO3SHCTBA H
TPAHCIIOPTa HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHOM Cpeibl.

KoMMyHHUKATHBHBbIC YHHUBEpPCAJIbHbIE Y4eOHbIE I1eHCTBUS:

YMEHHS 3a/laBaTh BOMNPOCHl (B XOJ€ Juanora u (Wiau) JUCKYCCHHM) IO CYIIECTBY
o0cyk/1aeMoii TeMbl, (OPMYJIUPOBATh CBOU TMPEHJIOKEHUS] OTHOCUTEIBHO BBITIOTHEHUS
MPEIOKEHHOU 3a/1a4H;

YMEHHSI TPEACTABIATh MOJYYEHHBIE PE3YJbTaThl IMO3HABATEIHLHOM JEATEIIBHOCTH B
YCTHBIX W TIMCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAlMI0 PE3YyJbTaTOB BBIMOJHECHHUS
XUMHUYECKOTO JKCIepUMeHTa (J1abopaTOpHOIO  ONbITa, JabopaTopHOH pabOTHI 1O
HCCIIEJTOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

YMEHHS y4eOHOT'0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBLHON 1
WCCJIEIOBATEILCKON JACSTENHPHOCTA TP PEIICHUN BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4ETa
0OIIMX WHTEPECOB M COTJIACOBAHMSI MO3UIIUN (0OCYXKIIEHHS, OOMEH MHEHUSIMHU, «MO3TOBBIC



HITYPMbD», KOOpAMHALMS COBMECTHBIX JEWCTBHUI, ONpENEICHUE KPUTEPUEB IO OLIEHKE
KAaueCTBa BBIIIOJIHEHHON PabOTHI U APYTHUE).

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHUSA:

YMEHHE  CaMOCTOSATENIbHO  OINPENENATh  UEAU  JEATENbHOCTH,  IIJIJAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSITENIbHOCTh, BBIOMpaTh Hambonee APGEKTUBHbIE CHOCOOBI pEIIeHUS Yy4eOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSATENIBHO COCTABIISATh MM KOPPEKTUPOBATH MPEJIOAKEHHBIN
QITOPUTM JICMCTBUM TPH BBIMOJHEHUM 3aJaHUN C y4ETOM IOJYUYEHHs] HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX, OLIEHHUBATh COOTBETCTBHUE IMOJYYEHHOTO
pe3yinbTaTa 3asBJICHHOM LEIW, YMEHHE MCIOJb30BaTh W AHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraéMple B YCJIOBUM 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pE3yNbTaTOB IO OCBOEHUIO O00S3aTEIBHOTIO COAEPIKAHMUA,
YCTAaHOBJICHHOTO JAaHHOM (QenepanbHONl paboyeil mporpamMMmoi, BBIIEISIIOT: OCBOCHHbBIE
0o0y4JaromMMuUCs Hay4yHbIE 3HAHUSA, YMEHHS U CHOCOOBI JEHCTBUM, crenupuyecKue Iis
IpeIMETHON 00JacT «XHUMHS», BUIBI JEATEIBHOCTH IO MOJYyYEHHUIO HOBOT'O 3HAHMS, €ro
UHTEpHpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsIX.

K xoHiy o6yuenus B 8 ki1acce npeaMeTHbIE pe3ysbTaThl Ha 0A30BOM YPOBHE JTOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PACKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKHUM
JJIIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJIHOPOJIHAsA), BaJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJISI XHMHUYECKOIrO
AJIIEMEHTa B COEIWHEHHMH, MOJSIPHBbIA OOBEM, OKCHUJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHCIEHUS,  XHMHYECKas  peakuus,
KIaccu(ukanysa peakiui: peaklud COCIUHEHMsI, PEaKlUHU Pa3jIoKEHUs, PeaKiuu
3aMELICHUs, Peakuu OOMEHa, 3K30- M SHIAOTEPMHUECKHE PEaKIMH, TEIIOBOU
ahdexT peakuu, SAPO aToma, SIEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTAIIb,
paauyc aToma, XMMUYecKas CBs3b, MOJSAPHAas U HENOJIApHAas KOBAJICHTHAs CBSA3b,
MOHHAas CBs3b, MOH, KATUOH, aHHOH, PACTBOP, MACCOBAasl JA0JIs BEIIECTBA (IIPOIIEHTHAS
KOHIIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHYECKUX MOHSITUH U MPUMEHSThH 3TU
MOHSATHUSI TIPU ONMCAHUU BEIIECTB U UX MPEBpaIICHU;

e HCIOJb30BATh XMMHUYECKYI0 CHUMBOJIMKY JJisi COCTaBiieHHs (GOpMyJ BEIECTB U
YPABHEHUM XUMUYECKHUX PEAKLINM;

e OMNpEAeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSAX, CTEICHb
OKHUCJICHHUSI 3JIE€MEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAMJICKHOCTh BEIECTB K
ONpeNeEHHOMY KJIacCy COEAMHEHUN 1o QopmyliaM, BUA XUMHYECKON CBS3U
(KoBaJIeHTHasl M MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona /. 1. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX



nosioxkeHus: B Ilepuoauyeckoil cucreMe, 3aKOHOB COXPAHEHUS MAacChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOrajpo;
OMKCHIBATh M XapaKTepu3oBaTh TaOmuuHyio Qopmy Ilepuonuueckoit cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATUS «TJaBHasg noAarpymnmna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpynmna)», manble W OOJbIINE TEPUOIbI, COOTHOCUTH
0003Ha4eHUsA, KOTOphIe UMEIOTCs B Tabmuile «[leproaudeckas cucreMa XUMHUYECKUX
anemeHToB /I. 1. MenaeneeBa» ¢ YMCIOBBIMHA XapaKTEPUCTUKAMUA CTPOCHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsija sapa, oOllee YUciIo BJIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIAaCCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBl, HEOpraHMYeCKHe  BEIIEeCTBa,
XUMHUYECKUE peakiuu (10 YKUCIIy U COCTaBY YYACTBYIOIIUX B PEAKIMU BEIIECTB, IO
TerIoBoMy 3 (DexTy);

XapaKTepu30BaTh (OMUCKHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB PA3TMUHBIX
KJIACCOB, TMOJTBEPKJAsi ONHCAaHUE MPUMEPAMH  MOJIEKYJSIPHBIX  yPaBHEHHI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUH;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHU XUMHYECKUX MTPEBPALICHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJII0O XMMHMYECKOTO 3JIEMEHTa MO (QOopMyJie COEAMHEHHUS, MAacCOBYIO
JIOJIF0 BEIIECTBAa B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUID XMMHYECKOU
peaKkIuu;

MPUMEHSTh OCHOBHBIE OINEPALIMU MBICIUTEIIBHON JIESITEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHe, CHUCTEMaTH3alluio, KJIacCH(HMKAIIMIO,  BBISBICHUC
MPUYUHHO--CJICICTBEHHBIX CBSI3€U — ISl U3YUEHUS! CBOMCTB BEIIECTB M XUMHUUECKUX
peaklnii, €CTECTBEHHO-HAy4YHble METOJbl MO3HAaHUS — HAOIIOJEHUE, H3MEpPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

ClIeIoBaTh TMpaBWjaM TOJb30BaHHUS XHWMHUYECKOW TOCY0M H Ja00OpaTOPHBIM
00OpyJIOBaHUEM, a TAKXKE IMpaBUjaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMA 1O  BBIMIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX OMNBITOB IO
MOJYYCHUI0 W COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOpOAa W KHUCIOpPOJaA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJEW PACTBOPEHHOTO
BCILIECTBA, IUIAHUPOBATH W  MPOBOAUTH XHWMHYECKHE DKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB IIEJIOYEN M KUCIOT C MOMOUIBI0O HHANKATOPOB (JIAKMYC,
dbenondTanenH, METWIOPAHXK U APyTrue).

K xoHIy 00yueHus B 9 Kjacce NpeaAMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUN: XUMUYECKUI IJIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD, CTETIEHb OKUCIICHUSI, XUMUUYECKasl peaKius,
XUMHUYECKasi CBs3b, TEIJIOBOU 3(PGEKT peakinu, MoJb, MOJISIPHBINA 00BEM, pacTBOp,
ANEKTPOJIUTBI, HEAJIEKTPOJUTHI, DJICKTPOJUTUYECKAs JUCCOLUALMS, pPEaKIHH
WOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE Peakiuu, OKUCIUTEILHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCIUTEND,



BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJIICHHE, aJUIOTPOMUs, aM(OTEepHOCTH,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas), KpPUCTAIIMYECKast
pelmeéTKa, KOppo3usi METAJLIOB, CIUIABbI, CKOPOCTh XUMHYECKON PEaKIUU, PEIEIbHO
nonyctuMas koHueHntpauus [IJIK BemecTsa;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSTH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

WCITOJI30BAaTh XWMUYECKYI0 CHUMBOJIHMKY JJISI COCTaBJICHUS (POpPMyJT BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHHS XHMHYECKHX JJIIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAcCy COeaUHEHUH 1o (popmysiaM, BUJ XUMHUCCKOU CBSI3U (KOBaJCHTHAs, HOHHAS,
METaJJTMYeCcKasi) B HEOPTraHUYECKUX COCTUHEHUSX, 3apsj HOHA MO XUMHUYECKOU
dbopmyIie, XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM, THUIT
KPUCTALUTNYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpeiBath  cMmbicn  Ilepumonmueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE: OINUCHIBATh U XapaKTEPHU30BaATh TAOJIMYHYIO
dopmy I[lepuonuueckoi CUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHSITHUS
«riaBHas noArpynna (A-rpymnma)» u «mnobounas noarpynna (b-rpynmna)», masnsie u
OOJBIIINE TEPUOJIBI, COOTHOCUTH 0003HAUYECHHUS, KOTOPhIE UMEIOTCS B IEPUOUUECKOM
Ta0JauIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XUMHUYECKUX
AJIIEMEHTOB (COCTaB U 3aps[ Aapa, 00I1Iee YUCIIO FIEKTPOHOB U pacipeiesICHUE ux 1o
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COEIMHEHUI B Mpe/esiaXx MajbiX MEPUOAOB U IIaBHBIX MOJATPYI C
Y4ETOM CTPOCHHS UX aTOMOB,;

KJIacCUUIIMPOBATh ~ XUMHUYECKHE  DJIEMEHThl,  HEOpPraHWYECKHE  BElIECTBa,
XUMHUYECKUE peakiuu (10 YKUCIIy U COCTaBY yYacTBYIOIIUX B PEAKIMU BEIIECTB, IO
TerioBoMy d3(deKTy, 10 HUBMEHEHUI0 CTENeHEH OKUCICHUS XUMHYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W chenupruuecKkue XUMHYECKUE CBOWCTBA
MPOCTBIX U CJIIOKHBIX BEIIECTB, MOJATBEPIKIasl ONMMCAaHUE PUMEPAMHU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

COCTaBJISAITh YPAaBHEHHS DJIEKTPOJUTUYECKOM JTUCCOLMALMU KHUCIOT, LIEI0oYe U
COJICH, TIOJIHBIE M COKpAIEHHBIE YPABHEHUS PEAKIM MOHHOTO OOMEHa, ypaBHEHUS
peakiuii, TOATBEPKAAIOMIUX CYIICCTBOBAHME TE€HETUYECKOM CBSI3M  MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHNS XUMUYECKHUX MPEBPALLICHUIN B Pa3JIMYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JieMEHTa MO (QOopMyJie COEAMHEHHUS, MacCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peakuuu;



COOIONIaTh TMpaBWIa IOJIH30BAHUS XHUMHYECKOW TOCY/IOM U JIaDOpaTOPHBIM
o0OpyZI0BaHUEM, a TaK)Ke TMpaBMiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIMSAMU 110  BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX ONBITOB  TIO
MOJTYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIIEeKUCIIOro ra3a);
MPOBOJIUTh PEAKIMU, TMOJATBEPKIAIONIME KAYECTBEHHBIM COCTaB Pa3jIMYHbBIX
BCII[ECTB: PACIIO3HABATh OMBITHBIM IMYyTEM XJIOpPUA-, OpoMua-, HOAUA-, KapOoHAT-,
docdar-, cunmmkar-, cyiabdar-, TUAPOKCHI-UOHBI, KATHOHHI AMMOHHUS ¥ HWOHBI
M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX
BEIIICCTB;

MPUMEHSITh OCHOBHBIE OINEPAIIMU MBICIUTEIIBHOU JIESITEILHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHUE, O00OOIICHUE, CHCTEMATHU3AIUIO, BBISIBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JJIsl M3YyYEHUs CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMH, €CTECTBEHHO-
Hay4dHbIE METOJbl TIO3HAHWS — HaONIOJACHHWE, W3MEpPEHHUE, MOJICIIMPOBAHNE,
AKCTIEPUMEHT (pPEeaTbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM I JeKTpoHHbIe (HBPOBHIE)
paKTHYeCKHe
n/n NMPorpamMmbl Bcero  KouTpoabHbIe paGoThI 0BpasoBaTe/bHbIE PECYPCHI
padoThbI
Pasznea 1. [llepBoHayasibHbIe XMMUYECKHUE TOHATHS
XuMus — BaxkHasi 00J1acTh €CTECTBO3HAHUS bubnmoreka [JOK
1.1 N 5 0 2 _
Y MIPAKTUYECKOU JICITEIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemiectBa 1 XxuMHuueckue peakiuu 15 1 0 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bubmuorexa [JOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 0 1 https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
2.2 Bomopon. [lonstre o kucIoTax U COJISIX 8 0 1 https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/7f41837¢
. bu6mmorexa [IOK
2.4 OCHOBHBIE KJIaCChl HEOP-KUX COE/I-HUU 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB [[. U. MenaeseeBa. CTpoenne aToMoOB. XUMHYECKas

cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PeaKkIu

31 [Tep-kuii 3axoH u [lep-kast c-a xum-x 31-B /1. 7 0 0 bubnuoreka [IOK
' N. Menneneesa. CTpoeHue aToMa https://m.edsoo0.ru/7f41837c
39 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 0 bu6mmorexa [IOK
' BOCCTAHOBHUTEIIbHBIE PEAKIIUN https://m.edso0.ru/7f41837c
bu6mmorexa [IOK
Hroro no pasaery 15 https://m.edso00.ru/7f41837c
Pe3epBHoe Bpemst 3 bubmioreka LJOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 6
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9 KJIACC

KoauuecTBO 4acoB

Nen/m  HaumeHoBaHUe pa3/iesiOB M TEM NPOTrPAMMBbI Beero Koutpoas Ilpakrnuecku  JIEKTPOHHBIE (UH(DPOBbIE)
HbIE e padoThl o0pa3oBaTe/ibHbIE Pecypchl
padoThI

Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu

11 [ToB-ue u yriayOiieHue 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 KiI. S) 1 0 EH@_IHOTeKa 0K
ttps://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX PEAKIINN 4 0 0 Egggﬁ;ﬁ;{;gﬁ%f 112636
1.3 DIIEKTPONUTHYECKAs AUCCOLMALMA. XUM-KUE PEAaKLMH B P-X 8 1 1 Egggﬁ%ﬁ;ﬁ)gﬁ}% 112636
Hroro no pazaeny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUSA
21 OO01mas xapakTepucThKa XuMudeckux 31eMeHToB VIIA- 4 0 1 bubnuorexa [JOK
rpynisl. 1'agoreHsl https://m.edsoo.ru/7f41a636
29 OO6mias XxapakTeprucTUKa XUMHUECKUX 3JeMeHTOB VIA- 5 0 0 bubnnoreka [JOK
rpynnsl. Cepa 1 €€ coequHEHMs https://m.edso0.ru/7f41a636
23 OO11ast XapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB V A-TpyMIibl. 7 0 1 bubnnoreka [JOK
A3oT, pochop u ux coenvHEeHUs https://m.edsoo.ru/7f41a636
24 OO0m1as xapakTepucTruka XMMAECKHX EMEHTOB IVA- 8 1 2 BI/I6J'.II/IOT€Ka [HOK
TPYIIIBL. YTIEPOI U KPEMHUN U UX COCUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pa3nes 3. MeTanibl 1 UX COeINHEHUSI
3.1 OO6mue cBoicTBa METAIIOB 4 0 0 Egggﬁ;ﬁ;{;gﬁaﬁf 114636
3.2 Baxkueiimme MeTaiuiel H UX COEIUHEHUS 16 1 2 Egggﬁ;fg;gﬁﬁ £41a636
Hroro no pazneny 20
Paznea 4. Xumusi 4 OKpyKawas cpeaa
41 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 0 0 Egggﬁ%f;;ggﬁf 112636

HWroro no pazneny 3

PeszepBHOE Bpems 3 0 BH6J_IH0TeKa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

Koiun4yecTBO 4acoB

JJIeKTPOHHBIE HU(PPOBbIE

Ne Jlara
Tema ypoka Kontpoabnbie IIpakTHyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3Yy4YEeHUA
padoThI padoThI pecypchl
L o acosea Totan 1 0 0 BuGmorerca LIOK
‘ https://m.edsoo.ru/ff0d210c
BEIlIECTBA

2 [TonsiTEe 0 METOIaX MO3HAHUS 1 0 0 bubmoteka IJOK
B XHMHH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padora Ne 1

3 naopsropm n e ! 0 ] BuGmorerca LIOK
H1adopaTop P https://m.edsoo.ru/ff0d23dc
oOpatieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM»

4 YucTeie BEIIECTBA U CMECH. 1 0 0 bu6mmoreka LIOK
CriocoObl pa3ciIieHus CMeCei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabora No 2

5 «Pa3nenenue cmeceli (Ha 1 0 1 bubmuoreka [JOK
IpUMEpPEe OYUCTKH MOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»

bu6morexa IJOK
6 ATOMBI H MOJICKY Tkl L 0 0 https://m.edsoo.ru/ff0d2a6¢
;| et || ; Bumorers 10K
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
bu6morexa IJOK

8 [IpocThie B CIIOXKHBIC BEIECTBA 1 0 0 https://m.edsoo.ru/f0d2a6e

bu6moreka [JOK

9 ATOMHO-MOJIEKYISPHOE YYEHUE 1 0 0 https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSHCTBA COCTaBA 1 0 0 bubmmoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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BEIIECTB. XMMHUYECKAs
dbopmyna. BareHTHOCTE aTOMOB
XUMHUYECKUX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOcCuTEIbHAs aTOMHAs

bu6moreka [JOK

1 macca. OTnocuTebHas https://m.edsoo.ru/ff0d323c
MOJIEKYJIsIpHAs Macca

12 MaccoBas oyl XUMHYECKOTO bu6mmoreka LIOK
3JIEMEHTA B COEIMHEHUN https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemecTtBa. Mouib. bubmoteka IJOK
MounsipHas Macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMAYECKHE bu6mmoreka LIOK
SIBJICHHSI. XMMHYECKas PeaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBus

15 MPOTEKAHUS] XUMHYECKHUX BH6H_HOTeKa HOK

y https://m.edsoo.ru/ff0d3al16
peaxiuii
3aKOH COXPAaHEHUSI MACChI
16 BEIIIECTB. XMMHUCCKHUC BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS
BrruncneHus: Konu4yecTna,

17 MacChI BeIlleCTBa I10 bu6mmoreka LIOK
YPaBHEHUSM XUMHUYSCKUAX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccuduxanus XuMrU4ecKux

18 peakiuii (CoeuHeHuUs], bu6morexa IJOK
pa3IoKEHUs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 swmmonewer. Ododnenme n Bumorexa LIOK

i AHCT: - https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3aIis 3HAHUHI
20 Kontpoabnas padora Nel no bubmotexa [JOK

TeMme «BemecTBa u

https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

XMMHUYCCKHEC PCAKIIUHN)

Bo3nyx — cmech razos.
CocraB Bo3nyxa. Kucnmopox —

bubmoreka [JOK

21 3JIEMEHT U MPOCTOC BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
duznyeckre U XuMUYECKre

29 CBOMCTBa KHUCIIOPOJia (peakiuu bubmunorexa [JOK
okuciieHus, ropenue). [Tonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CrocoObl oJTy4YeHusI

23 KHCJIOpOJa B JIA0OPATOPUH U bubmoteka [JOK
TIPOMBITILICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHenune kuciaopoia
TemnoBo# 3¢ PexT XuMudecKkot
peaKIuy, MMOHSATHE O Bubmorexa [IOK

24 TCPMOXHMITICCKOM YPaBHCHHH, https://m.edsoo.ru/ff0d4790
AK30- U DHJI0TEPMUUYECKUX
peaKImsIx
TomnuBo (HedTh, yroyb u Bubmnotexa [OK

25 METaH). Sarps3HeHNE BO3/yXa, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro MpeA0TBpalleHUs — '
[IpakTuueckas padora Ne 3 o

2 teme «llomydyenue u cooupanue bubmmorexa [JOK
KUCJIOPO/Ia, U3YyUYCHUE €T0 https://m.edsoo.ru/ff0d4ae?
CBOWCTB)»
Bonopoxn — sniemeHT u

27 Hp(J)IC”II“)OGHBeH.IeCTBO. bubmorexa IIOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoie
(DI/IBUI/IFIGCKI/IG Y XUMUYECKUE Bu6morexa IJOK

28 CBOMCTBa BOJIOPO/IA.

[IpumeHnenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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bu6moreka [JOK

29 Homsrue o kHenoTax i COMIX https://m.edsoo.ru/ff0d50d2

30 CrniocoObl oJTy4eHust BOJI0Opoja bubmuorexa [JOK
B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o

31 teme «I[lomydyenue u cobupanue bubmuorexa [JOK
BOJIOPO/Ia, U3YUYCHHE €I https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MoutsipHbIil 00BEM Ta30B. 3aKOH bubmoteka [JOK
ABorajipo https://m.edsoo.ru/ff0d542e
Boruncnenus o0bEma,

33 KOJIMYECTBA BEUIECTBA rasa 1o bubmmorexa [JOK
€0 U3BECTHOMY KOJIHYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA U O0BEMY
Brruncnenust 00EMOB ra3oB 1o

34 YPaBHEHUIO PEAKLIMU HA OCHOBE bubmmorexa [JOK
3aKOHa O0BEMHBIX OTHOIIICHUH https://m.edsoo.ru/ff0d5708
ra3oB

35 DU3NYECKUEe U XUMUYECKHE bu6morexa IJOK
CBOMCTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHuil. [Tonsarue bubmmoreka [JOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacTBOpuUTEIb.

37 Hacrmerssie n bubmoteka [JOK
HCHACBIIICHHBIC PacTBOPBL. https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1s BEIIECTBA B
pacTBope
[IpakTuyeckas padora Ne 5 o

38 teme «lIpuroToBnenue bubmuoreka [JOK

pPaCTBOPOB C ONPEAECTEHHON
MacCOBOH J10JIEN

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

PACTBOPEHHOTO BEIIECTBA

Konrpoabnas padora Ne2 no

bu6moreka [JOK

39 reme «Kucaopox. Bozopox. https://m.edsoo.ru/ff0d6342
Boaxa»

o | o e Bumorea 10K

’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydeHne u XUMUYECKHE

11 CBOMCTBA KHUCJIOTHBIX, bubmoteka IJOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

o | o o Bumores 10K

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [lony4deHne u XUMUYECKHE bubmoteka [JOK
CBOMCTBAa OCHOBaHHIA https://m.edsoo.ru/ff0d67ca

44 f;:i?;;;f;;;;& bu6mmoreka LIOK

’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tomy4yeHne U XMMHAYECKHE bubmmorexa [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

16 HOMEHKJIaTypa, CIIocoObI bu6morexa IJOK
TIOJTYYCHHUS, XUMUYCCKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktrueckast pabota Ne 6.

| e e Bumores 10K

https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUYECKUX
COCIMHEHU)
48 ['eHeTnueckas CBA3b MEXIY bubnnorexa [JOK
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KJIACCAMH HEOPTaHUYECKUX
COEIMHEHUU

O0001IeHNE ¥ CUCTEMAaTU3aIHS

https://m.edsoo.ru/00ad9a50

bubmoreka [JOK

49 3HAHWH https://m.edsoo.ru/00ad9ch2
KonrpoabHasi padora Ne3 mo

50 TeMe ""OCHOBHBIE KJIACCHI bubmoreka [JOK
HEOPraHUYeCKHX https://m.edsoo.ru/00ad9ela
coenqnuHeHui"
[IepBbI€ TONBITKH

51 KJ1acCU(pUKAIUU XUMUAYECKUX bu6mmorexa [JOK
aneMeHToB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOAHbIX 3JIEMEHTOB
[Tepunoanuueckuii 3aK0H U

52 [Tepuoauueckast cucrema bu6mmoreka LIOK
XUMUYECKUX 371eMeHToB /I, . https://m.edsoo.ru/00ada52c
Menneneena

53 [lepuobl, rpymmbl, MOATPYIIIHI bubmorexa HOK

’ ’ https://m.edsoo.ru/00ada52c

54 Crpoenue aromoB. CoctaB bubmuoreka [JOK
aTOMHBIX siiep. M30Torb https://m.edsoo.ru/00ada342
CrtpoeHune 31eKTPOHHBIX

55 000J1049€K aTOMOB AJICMEHTOB bubmmoreka [JOK
[Tepuoamueckoit cucreMsr /1. https://m.edsoo.ru/00ada6bc
H. Menneneena
XapakTepucTuKa XUMUIECKOTO

56 3JIEMEHTA 10 €T0 MOJIOXKEHUIO B bu6mmoreka [JOK
[Mepuomnueckoit cucreme 1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro BuGmorexa [IOK

57 3aKOHA JIJIsl Pa3BUTHS HAYKH U

npaktuku. J{. 1. MenneneeB —

https://m.edsoo.ru/00ada96e
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YUYEHBIM, ITeAaror U rpaxJaHuH

BJIGKTpOOTpI/IHaTCHBHOCTL

58 aTOMOB XHUMHUYECKHUX 1 bubmiorexa [IOK
§ TCMCHTOR https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 HMonnas xumMuyeckas CBsI3b 1 https://m.e dS(I)lo.ru /00adacad
60 KoBasieHTHas nonsipHast 1 bubmnorexa [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJisipHast 1 bubmmorexa [JOK
XUMHYECKAsT CBSI3h https://m.edsoo.ru/00adaab9
bubmoteka IJOK
62 Crenenp oxuceHus 1 https://m.edscIJlo.rUIOOadanS
63 OKHUCIUTENIBHO- 1 bu6mmoreka LIOK
BOCCTAaHOBUTEIIbHBIC PCAKIIUU https://m.edso0.ru/00adb076
64 OxucIUTeNIN 1 BOCCTAHOBUTEIHN 1 bubmorexa [TOK
https://m.edso00.ru/00adb076
65 reme Crpoomneroma. 1 Bubmorexa LIOK
https://m.edsoo.ru/00adb486
XuMHUecKasi CBA3b)
66 PesepBubiit ypok. O6006111eHHE 1 bubmmorexa [JOK
M CUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepHbiii ypok. O00011I€HNE 1 bubmunorexa [JOK
Y CHCTEMATH3alUs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHbiii ypok. O6001IeHNE 1 bubmoteka [JOK
Y CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB 68

[10 TTPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHBIE HU(PPOBbIE

Ne Tema ypoka Kontpoasnbie IIpakTuyeckue Aara o0pa3oBaTe/bHBIE
n/n Bcero U3YyYECHUA
padoThI padoThI pecypchl
[Tepuomuueckuii 3aK0H.

1 [Tepuoanueckas cucrema 1 0 0 bubmmoreka [IOK
XUMHYEeCKUX 37eMeHToB /1. . https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEpPHOCTH B

5 W3MEHECHUU CBOWCTB 1 0 0 bubmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanms u

3 HOMCHK(Jl'I)aTy:)la 1 0 0 bubmmorexa OK

https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIESCTB
Buapl xumudeckoi CBSI3U U
4 TI/II'JI:[BI KPUCTAJUTHYECKUAX 1 0 0 bubmorexa LIOK

. https://m.edsoo.ru/00adbac6
peETOK
KounrpoasHas padora Nel no
TeMe «IloBTOpenue u

5 yriy0JjieHne 3HAHUH 1 1 0
OCHOBHBIX pa3/ieJioB Kypca 8
Kjaacca»

Knaccn(vaKauI/m XUMHUYECKHUX BuGmorexa [JOK

6 peaKIuii 1Mo pa3auyHbIM 1 0 0

pU3HaKam

https://m.edsoo.ru/00adbch0
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[TonsiTue 0 ckopocTn
XAMHUYECKOU pEaKInu.

bu6moreka [JOK

! [ToHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
IeTEPOTreHHBIX PEAKIIHUIX
[TonsiTHE O XUMHYECKOM
paBHOBecuU. PAKTOPBHI,

3 BIIUSFOIIIE HA CKOPOCTh bu6mmoreka LIOK
XMMHYECKOHN peakiuu 1 https://m.edsoo.ru/00adc28c
ITOJI0KCHUE XUMUYECKOTO
paBHOBECHS

9 OKucnuTeNnbHO- bubmoreka [JOK
BOCCTaHOBUTEIIbHBIC PCAKIIUU https://m.edsoo.ru/00adcade
Teopus 3AeKTPOTUTHIECKON

10 z[HcfouHauHH.pCHnLHme 5 bubmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble 3JIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUS pEaKLIUM bubmmoreia LIOK

https://m.edsoo.ru/00add448
XHWMMYECKHUE CBOMCTBA KUCJIOT
1 OCHOBAHHM B CBETE
12 npeACcTaBiIeHUu 00 bubmmorexa [TOK

. https://m.edsoo.ru/00add5d8
AIIEKTPOTUTHICCKOM
JIACCOIUALINHI
XHUMHYECKHE CBOICTBA Cojei

13 B CBETE MpECTaBICHUIN 00 bubmmoreka [JOK
AIIEKTPOJINTUIECCKOM https://m.edsoo.ru/00add8b?2
JIACCOIUALINHT

14 [ToHsaTHE O TUAPOIIU3E COJICH bubmorexa HOK

https://m.edsoo.ru/00add9d4
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O00011eHNE "

bu6moreka [JOK

15 CHUCTEMaTHU3aLIMs 3HAHUN https://m.edsoo.ru/00addd12
y g;);iz:;eecmﬂ pabota Ne 1. Butmorexa LJOK
https://m.edsoo.ru/00addbfa
AKCIEPUMEHTAIIbHBIX 3a]1a4»
Konrpoabnas padora Ne2 mo
17 TeMe «JIeKTPOJUTHYECKASA bubmuorexa [JOK
aucconuanus. XuMu4yecKkne https://m.edsoo.ru/00addecO
peakuuu B pacTBOpax»
OO6m1as xapaKTepHuCTHKa
18 ranl(l)lreHOBI.) XI/IMI:/ILIGCKI/IG bubmorexa IOK
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMeEpeE XJIopa
Xnopoojopon. ComnsiHas
19 KHCJI0Ta, XUMHUYECKHUE bubmmoreka LIOK
CBOICTBA, IIOJTyYCHHE, https://m.edsoo.ru/00ade104
MPUMEHECHUE
[TpakTudeckas padora Ne 2 mo
20 teme «llomydenue consHOM bubmmorexa [JOK
KHUCJIOTHI, U3yUCHHE &€ https://m.edsoo.ru/00ade348
CBOMCTB»
Briuncnenns o ypaBHEHUSIM
21 XAMHUYECKUX PEAKIUH, €CIIH bubmoteka [JOK
OJIMH M3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mas xapaKTepHuCTHKA bu6mmoreka [JOK
asieMeHToB VIA-Tpymimbl https://m.edsoo.ru/00ade64a
23 AnnotponHbsie MOaUbUKALIUN bubnnorexa [JOK
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cepbl. HaxoxneHnue cepol u eé
COEMHEHUN B IPUPOJIE.
XUMHUYECKHUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

CepoB0OJ10pOJ1, CTPOCHHUE,

24 buznyecKrue 1 XUMHUYECKHUE bubsmorexa IOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcupsl cepbl. CepHas
o5 KHUCJIOTa, (pu3nueckue u bubmoteka IJOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MPUMEHECHHUE
XUMHUUYECKHUE PEaKIIUH,
JIe)KaIlie B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a
26 HEJ'IY‘—ICHI/ISI CEPHOM KHUCIIOTHI. bubmorexa IOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaroIIEH CpeIbl
COCJIMHEHUSIMU CEPhI
57 Brrunciaenrue MaccoBoM g0Iu bu6morexa IJOK
BBIXO/Ia MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTUKa
saeMeHTOB VA-rpymibl. A30T,
28 pacnpOCTpaHeH;S }1/3 IpUpoJie Bubmmorexa LOK
’ https://m.edsoo.ru/00adeea6
buznYecKre 1 XUMUYECKHE
CBOMCTBA
AMMuak, ero pusnveckue u
. bubmmorexka [JOK
29 XHUMHYECKHE CBOMCTBA,

IMMOJIY4YCHHEC U IIPUMCHCHUC

https://m.edsoo.ru/00adf004
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[TpakTrueckas padorta Ne 3 o

bubmmoteka [IOK

30 reme «llonyterne ammiara, https://m.edsoo.ru/00adf180
U3YUYEHHUE €T0 CBOMCTBY
A3oTHas KHCJI0Ta, e Br6motexa LIOK

31 q)mfd HCCIIE T XHMITACCRIC https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb3oBaHue HUTPATOB U
COJIEV aMMOHMUS B KaYECTBE

39 MUHEpaIbHBIX YJIOOPEHUH. bubmmoteka [JOK
XUMHUYECKOE 3arps3HCHUE https://m.edsoo.ru/00adf518
OKPY KaIOILEH CpeIbl
COEIMHEHMSIMU a30Ta
dochop. Oxenp pochopa (V)

33 u ¢ochopHas KUCIOTa, bubmoreka [JOK
(du3nvecKre U XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, IOJIyYEHUE
Hcnonb3oBanue ocharos B
KauecTBe hi[HHepaanmx BuGmorexa LIOK

34 yAoOp eHHPUI' Sarpssetine https://m.edsoo.ru/00adfc20
IPUPOJTHON cpesIbl
dbocharamu
Yriepon, pacrpocTpaHeHue B Bubmiorexa [[OK

35 HPHPOZS, (bmnqicme 1 https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOICTBA
Okcupipl yriiepojaa, ux

36 bu3NUecKue 1 XUMHYECKHE bubmuoreka [JOK

CBOMCTBA. DKOJIOTHYECKHUE
po0JieMbl, CBSI3aHHBIE C

https://m.edsoo.ru/00adfebe
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okcuyioM yrirepona (1V)

37 VYroapHas KUCI0Ta U €€ COn Bubmrotexa LIOK
https://m.edsoo.ru/00ae006c¢
[Ipaktuueckas pabora Ne 4 o
teMe "[lonmyueHue
38 YI‘JIGKI/ICJIOI}“IO rasa. bubmiorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"
[IepBoHayaabHBIC MOHATHS 00
39 OplPaHI/ILIeCKI/IX BCILIECTBAX KaK buommorexa [OK
https://m.edsoo.ru/00ae054e
0 COCMHEHUSX yTIIepoja
40 Kpemnuii u ero coenuHeHus brommorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padora Ne 5.
Pemenue
41 AKCIIEPUMEHTAIIBHBIX 33]1a4 T10 Bubmoreia LIOK
. https://m.edsoo.ru/00ae0bf2
TeMe «BaxuHenme
HEMETaJUIbl U UX COCIUHCHUS
KonTpoubnasi padora Ne3 nmo
49 TeMe «BakHelmmue bu6morexa IJOK
HEMETAJLIbI M UX https://m.edsoo.ru/00ae0el8
cOeIMHEeHUSD»
OO6m1as xapaKTepuCcTUKa
XAMHUYECKUX DJICMEHTOB —
43 MeETaJUI0B. MeTandeckas bu6moreka [JOK

CBSA3b U METAJUINYECKas
KpUCTaJIINYeCKas pelIeTKa.
Pu3nvecKne CBOMCTBA

https://m.edsoo0.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MCTAJ1IIIOB

XUMHUYECKUE CBOUCTBA

44 METaJIJIOB. bubmoreka [JOK
DICKTPOXUMHYCCKUN PSIJT https://m.edsoo.ru/00ae1156
HaIpsSKEHUM METaJIIOB
OO6mue crocoObl TOTyYeHUs
MeTauioB. CruiaBel.

45 Brruncienns no ypaBHEHUSAM bubmoteka [JOK
XUMHYECKUX PEaKInil, eciu https://m.edsoo.ru/00ael1156
OJIUH U3 PEareHTOB COACPKUT
MIpUMECH

46 [lonATHE O KOpPO3UH bubmoteka [JOK
METaJIOB https://m.edsoo.ru/00ael1278

bubmmoreka LIOK

41 [lenotribte MeTans https://m.edsoo.ru/00ael4b2

48 OKcCHUIbI ¥ TUAPOKCHUIBI bu6morexa IJOK
HATPUS U KaJIHs https://m.edsoo.ru/00ae14b2

49 [Ilenoyno3emenbHbIE METAILIIBI bu6morexa IJOK
— KaJbIMA U MarHUH https://m.edsoo.ru/00ael15e8

50 BaxxHelimme coeiuHeHUs bu6mmoreka LIOK
KaJIbIUs https://m.edsoo.ru/00ael15e8

51 O6o06menue n
CHUCTEMaTHU3aIMs 3HAHUI

52 JKEcTKOCTh BOBI M CITOCOOBI bu6morexa IJOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886

53 [Ipaktrueckas pabora Ne 6 o bubmotexa [JOK

teMe "JKECTKOCTEL BOJBI U

https://m.edso0.ru/00aelae8
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MeTOo/IbI €€ ycTpaHeHus"

54 J— bubmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA bubmuorexa [JOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [JOK
o Keseso https://m.edsoo.ru/00ae1d86
57 OKcHUbl, TUAPOKCHUIBI U COJIA bubmoreka [JOK
xenesa (1) u xxenesa (111) https://m.edsoo.ru/00ae35e6
58 O6o06mmenue n
CHUCTEMaTHU3aIMs 3HAHUI
[Ipaktrueckas pabora Ne 7.
Penienue
59 AKCIIEPUMEHTAJIBHBIX 3a]1a4 T10 bubmorexa HOK
. https://m.edsoo.ru/00ae3de8
TeMe «BaxkHenme MeTauibl 1
UX COCTUHECHUS)
Brruncnenus mo ypaBHEHUSIM
XAMHWYECKUX PEAKIUH, €CIIN
OJIVH W3 PEareHTOB JIaH B
60 H§6LITKeIz/mH COI[ep)I[KI/IT bubmmorexa LIOK
https://m.edsoo.ru/00ae1750
npumMecu. Beruucinenns
MacCOBOH JIOJIM BBIXOJ1a
MPOJYKTa PEaKIIUU
61 O6o06menne n
CHCTEMaTHU3alUs 3HAHUI
62 Kontpoabnas padora Ne4 no

TeMe «BaskHelue MeTaLJIbI
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U UX COCANHCHUNA

BCHICCTBB, N MaTCpHaJIbl B

bu6moreka [JOK

03 HOBCCHERHON ARHBHH 1 https://m.edsoo.ru/00ae3f50

YeJioBeKa

XUMHUYECKOE 3arps3HEHNUE bubmuorexa [JOK
64 . 1

OKpY>KaroIlei cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permeHun 1 bubmnorexa [JOK

IKOJIOTHUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepHblii ypok. O0001IEHNE 1 bubmoteka [JOK

¥ CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBubiil ypok. O6006111eHE 1 bubmmorexa [JOK

Y CUCTEeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O0001I€HNE 1 bubmoteka [JOK

M CUCTEeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch?2

OBHIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumus, 8 knace/ Pynsurtuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
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» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe odmiectBo «M31aTenbcTBO
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