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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOTpaMMBbl OCHOBHOT'O 00IIIero 00pa3oBaHusl, IPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QenepaibHON pabodeil mporpaMMel
BOCITUTAHUS U C YUYETOM KOHILICTIIIMU MPETOJaBaHus YYEOHOTO TIpeaMeTa « XUMHUS)
B oOpasoBarenbHbIX opranuzaiusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IENSIX, OOIIEH cTpareruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYarONIMXCS CpPEICTBAMH Y4EOHOTO
peaMeTa, YCTaHABJIMBAECT 00s3aTeNbHOE IIPEAMETHOE COAEpP/KAHUE,
IIPEAYCMATPUBAET PACIpPENEICHUE €ro IO KilaccaM U CTPYKTypPUPOBAHHUE IIO
pa3ienaM M TeMaM [porpaMMbl O XHUMHH, OIpPEAEISET KOIUYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTepUCTHKU COAEpKAHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh  HM3YUYCHHS XUMHUU € Y4YETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  Yy4eOHOTO  TIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH  0OydYaromuXCcsi, OMpeAeNseT BO3MOXKHOCTA TIpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesibHOMN
porpamMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUM K
pe3ynbTaTamMm 00y4YeHUsI XMMUU Ha YPOBHE LIeJIel U3yYEHHUs IPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON JEATENIbHOCTH OOYYalolIErocsi MO OCBOCHHIO
y4eOHOTO COIepKaHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOW i1 (HOPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaromierocs, €ro MnpejacTaBICHUH O MaTEPUAILHOM €IWHCTBE MHPA, BAKHYIO
posib urparotr GopMHpyeMble XUMHEH MPEACTAaBICHUS O B3aMMOIPEBPAIICHUSX
SHEPTruu W 00 HBONIIONHMH BEIIECTB B MPUPOJE, O MyTIX PEIICHHS T00aIbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI 4YEJIOBEUYECTBA — CHIPHEBOM, PHEPreTHUECKOM,
NUIIEBOM M 9KOJOTMYECKON O€30MacHOCTH, IPOOJIEM 3paBOOXPAHEHHMS.

N3yueHne XuMuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEM /i1 CaMOpa3BUTUS WU
(dbopMHUpOBaHUS KYJIbTYPHI JHIHOCTH, €€ 00IIeH 1 PYHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHNE MBIIIJICHUS U TBOPYECKHUX CITOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CaMOCTOSATEIBHOM y4eOHOM  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHMM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCUOHAIBHON ACSATEIBHOCTH;

3HAKOMHUT €O CHeHU(UKON HAay4HOrO0 MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €IMHCTBO IPUPOABI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00YYaIOIUXCS;



CIoCOOCTBYET ()OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTUYECKOE
o0OpazoBaHue 00YUYaIOIINXCSI.

JlanHble HampaBieHUs B OOyYEHUM XHMHUU OOECIEUMBAIOTCS CHELUPHUKOM
collepkaHUsl ~ yd4eOHOro  MpeAMeTa, KOTOpBhIM  SIBISETCA  MEJaroruyecku
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMHUU Ha OTMPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILEro 00pa30BaHUSI OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl NEPBOHAYAJIBHBIX IMOHSATHI XMMHH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEJIBHBIX 3HAYUMMBIX IIOHATHN
OPraHUYECKON XUMHH.

CtpykTypa coaep:KaHHs MPOTpamMMbl M0 XUMUU C(HOPMHpPOBaHA HA OCHOBE
CUCTEMHOTO mnozaxoaa K e€ uzydeHuro. ColepKaHUE CKIIAJbIBACTCS U3 CUCTEMBI
IOHATHN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 110 MPHUHILMILY
IIOCJIEA0BATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEACTABICHUI
pPa3HOro ypOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KAaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona /[. 1. Menneneesa Kak OCHOBHOI'O 3aKOHA XUMMUU;

— YYEHUS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3H;

— TMpPEICTaBICHUNA 00 3IEKTPOJUTUYECKONM JMCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HAa OCHOBE OMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K IPYrOMY, BBITIOJHAS (PYHKIIMHA OOBSCHEHUS U TMPOTHO3WPOBAHUSICBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN IMPAKTUYECKOr0 IPUMEHEHUS U MTOJIYUEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHHME TpOrpaMMbl O XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHUCTEeMHOM NPUPOABI, LEHHOCTHOIO OTHOUICHUS K HAy4HOMY 3HAHWIO U
METO/aM IIO3HAaHUs B Hayke. M3ydeHHe XMMHMM IPOUCXOIHUT C IPHUBJICUYCHHEM
3HaHWW W3 paHee W3YYCHHBIX Y4eOHBIX TpeameToB: «OKpyXarommii Mupy,
«buounorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy w3ydyeHWHM XUMUU MPOUCXOAUT (HOpPMHpPOBAHHE 3HAHUKH OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KAK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya yyeOHOro MpeAMeTa COCTOUT B (POPMUPOBAHHUU CHUCTEMBl XUMUYECKUX
3HAHUW — Ba)KHEHIINX ()aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYIMHBIX 0000IIEHNH MUPOBO33PEHYECKOTO XapaKTepa, si3blka HAYKH, B



NpPUOOIIIEHUH K HAy4YHBIM METOJaM TIO3HAHUS TPU H3YYCHHHM BEIIECTB W
XUMUYECKUAX PEAKIUi, B (POPMUPOBAHUM M PAa3BUTHU MTO3HABATEIILHBIX YMECHHUHN H
WX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOM U Y4eOHO-HUCCIIEI0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM TMpaBWJ 0€30MacHOro oOpallleHus C BEIIECTBAMHU B
IIOBCEIHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUKU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKhe LEH, KaK:

— (¢GopMHpOBaHHE WHTEIUIEKTyaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEUICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MPHOOIIECHHE
o0ydJaronmxcsi K CaMOCTOATEIbHON IM03HABATEIbHONW JNIESITEIbHOCTH, HAay4YHBIM
METOJaM TO3HaHMS, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUJaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAESITENPHOCTH, TO3HAHUA W CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WMCIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUIOB JACSITCIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIMOHAIBHOW U  E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHH OOBSICHATH U OIECHUBATH SIBJICHUS
OKPY’KaIOIIET0 MHUPA, WCIOJb3ys 3HAHHUS M OIBIT, MOJYyYCHHbIE MPU H3YUYCHHUU
XUMHUH, TMPUMEHATh WX TPU PEIICHUH TPOOJEeM B TMOBCEIHEBHOW >XU3HU W
TPYJOBOM JI€ATEILHOCTH;

— (QopmupoBanue y OOydyaromUXcs T'YMaHHCTHYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYCCKAX 3HAHWK IS BBIPAOOTKH OKOJOTHUYCCKU
[eJIeCO00Pa3HOT0 TOBEACHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOAHOMN CPEebl;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUID HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPO(HIIS M HAMPABICHHOCTH AAbHEHIIIETO
o0yJeHUSI.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX JUIsI M3YyYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanus, cocrapisaeT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbHbIC XUMUYECKHE OHATHSA

[Ipenmer xumun. Ponb XMMUU B )KM3HU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsiTHE 0 MeToax Mo3HaHMWS B XUMHUH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aeMeHTOB. [IpoCThi€ U ClIOKHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHHE.

Xumuyeckass ¢dopmysa. BaneHTHOCTb aTOMOB XHUMHYECKHUX AJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemiectB. OTHOCUTEIbHAs aTOMHas Macca.
OTHOcCUTENbHAST MOJICKYJISIpHAas Macca. MaccoBasi J0Jii XUMHUYECKOTO JIEMEHTa B
COEAMHEHHUH.

KonunuectBo BeniectBa. Mosb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX EIWUHUIL BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUM.

Du3NUeCKue U XMMHUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHs MacChl BeIIeCTB. XUMHUeckue ypaBHeHus. Kiaccudukamms
XUMHUYECKUX PEaKIHi (COeAMHEHUS, pa3JIOKEHUs, 3aMeIeHHUsI, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/I0H, NMpaBUjIaMu padOTHl B J1abOpaTopuu u
npuémMamMu o0palleHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OMHMCAHUE
bu3nUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHHE
busnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHUE U KOHJEHCAIMS BOJbI) U XUMUYECKUX (FOpPEHUE CBEYM, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCIOTON) SIBJICHUM, HaOII0ICHUE U
OMMCaHUE TPHU3HAKOB MPOTEKAHHS XUMHUYECKUX peakiui (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pazioKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM conu meau (11),
M3YYCHUE CITOCOOOB pa3eeHHs CMECel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BbITIApUBAHUE, JUCTHILIISALNSA, XpoMaTorpadusi, MpoBeeHNE OYHCTKU MTOBAPEHHOM
coid, HaOJMIOJEHWE U  ONHCAHHE  PEe3yJbTaTOB  IMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYI
(IIapoCTEepKHEBBIX).

Ba:kHeiline npeacTaBuTe/ M HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucmopoa — snemeHT u mpocTtoe
BemecTBO. HaxokmeHne kucmopona B TpUpoAe, (DHU3WYECKHE M XUMHUYCCKUC
cBoicTBa (peakiuu ropenus). Oxcupasl. [Ipumenenue kucinopona. CrnocoOsl



MOJIyYEHUs] KHUCIIOpoJa B Jaboparopud U MOpoMbllIUIeHHOCTH. Kpyrosopor
KHcIopoaa B mpupoje. O30H — alIoTponHas MOAN(PHUKAIIHS KUCIOPOIa.

TennoBoli 3p(}EeKT XUMHUECKOW peaklUuHd, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUWU. TOIUIMBO: yrojb W METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — smemeHT M mpocrtoe BemiecTBo. HaxoxneHue Bomopona B
npupoje, Gu3nuecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBITOTYYEHHS.
Kucnots! u conm.

MoutsapHbIil 00bEM ra3oB. PacyéThl 10 XUMHUYECKUM YPAaBHEHHUSIM.

dusnyeckue CcBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpbL
HacelllieHHbIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas 10Ji BEIIECTBA B paCTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHUS.
Ponbe pacTBOpOB B mpupoOJE M B KU3HU 4YeTOBEKa. KpyroBopoT BOJBI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MTPUPOIHBIX BOJI.

Knaccuduxanus neopranudeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U
HecosleoOpasyrommue. Homenkmarypa oxcugoB. Dusmdeckne W XUMHUYECKHC
CBOMCTBa OKCHJIOB. [lonyuenue okcuaoB.

OcHnoBanus. Knaccudukanuss ocHoBaHUM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[TonydyeHue KUcIor.

Conu. Homenknarypa cojiel. @U3nueckrue U XUMUYECKHUE CBOMCTBA COJICH.
[Tonmyuyenue coiei.

['eHeTnyeckas CBA3b MEKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIIPEICIICHUE COACPKAHUSI KUCIOPOJa B BO3yXeE, IOIYyUYCHUE,
cobupaHue, pacmo3HaBaHWE MW W3YYEHHWE CBOWCTB KHCIOpOJa, HAOIOJACHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpPeHHs (TMoXkapa), O3HAaKOMJIGHHE ¢ 0OpaslmaMu OKCHIAOB H
OMHMCaHUE HX CBOMCTB, TNOJy4YE€HHE, COOMpaHHE, pPACIO3HABAHHWE U H3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojgopoaa ¢ okcuaoMm menu (II)
(BO3MO’KHO HCIIOJIB30BaHUE BUJICOMATEPUANIOB), HAOJIO/ICHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEWIECTBA, B3AUMOJCHUCTBUE BOJIBI C META/NIAMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIIOJIb30BaHHUE BUEOMATEPUAIIOB),



WCCJICIOBaHNE OO0pa3loB HEOPraHWYECKWX BEIICCTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHECHHSI OKPACKH MHAMKATOPOB B pacTBOpaxX KUCIIOT W IICIOYCH,
uzydeHue B3aumojerctBus okcuna meau (II) ¢ pactBopoMm cepHOU KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUMWA HEUTpaau3aluM, [OJYYCHUE HEepacCTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOIO0 METaula APYTHMM M3 PacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 3a1a4 N0 Teme «BaxHelmme Kiacchl HEOPraHUYECKUX
COEIUHCHUN.

IHepuoanueckuit 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
iemeHToB JI. W. MengeneeBa. CtpoeHue aroMoB. XHMH4YeCKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIE PEaKIUU

[lepBble MOMBITKK KiIacCCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUIPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  Menneneesa.  KoporkomepuogHas w©  JUIMHHONEPUOJHAS dbopMeI
[Iepronnueckoit cucrembl xumudeckux aneMeHToB /. M. Menneneesa. Ilepruoabl
U rpymnbl. OU3NYECKUHA CMBICI MNOPSAKOBOTO HOMEpa, HOMEpPOB IEpUoJa W
IPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aToMOB TMepBbIX 20 XMMHYECKHX  DBJEMEHTOB
[Iepuonnueckoin cucremsl J. M. MeHnneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA 110 ero nosioxkeHuro B [leproanueckoi cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUSI pajJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO FPYNIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyueckoil CUCTEMbI XUMHUYECKUAX
DJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenaeneeB — yd€HbIl U
TpaXKJaHUH.

Xumuyeckass cBaA3b. KoBalieHTHast (MOJisipHAasT W HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAS CBA3b.

Crenenp okucieHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Iponieccrl OKUCIIEHUST 1 BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE
TUJIPOKCUIA [IMHKA C PAcTBOPAMHM KHUCIOT W IWIEIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEAKIUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHU).

Mestcnpeomemmnuie ceasu



Peanmmszannst MeXNpEIMETHBIX CBSI3€M NpPH HM3yYEHUM XUMUU B 8§ Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OONIMX EeCTECTBEHHO--HAYYHBIX
IIOHATHM, TaK U IOHATUH, ABIIAIOLIUXCSA CUCTEMHBIMU Ul OTACJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OO11ue ecTecTBEHHO--HAay4UHbIe MOHATHS: HAyYHbIA (DaKT, TMUIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHHTE3, KIacCUpuKaluus, NEpPUOJAUYHOCTb, HAOIIOJEHUE,
JKCHEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

@dusuka: Marepus, aToM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIIBI, PaJUOAKTUBHOCTDb, MOJIEKYJA, IEKTPUYECKUN 3apsiji, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHME BEIIECTBA, ra3, (GU3NYECKUE BEIUYUHBI, €TUHULIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1b1, ConHIE.

buonorus: hotocunTes, nprxanue, onocdepa.

['eorpadusi: armocepa, ruapocdepa, MHHEpalbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKas peaKkUus

Ileprognyeckuit 3akoH. Ilepuoauyeckas cucremMa XUuMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUH CBOMCTB
XUMHAYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUONOB, KalMs, KalbUHUs H HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »JJieMeHTOB B Ilepuomuyeckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJABI XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THUIA KPUCTALINYECKOW PEIIETKU U
BHJAa XUMHYECKON CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3IM4HbBIM KJIACCaM HEOPraHUYECKUX
COEMHEHNN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeaklMid MO pa3InyHbIM MpU3HAKAM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIOBOMY 3(ddexTy, Mo
U3MEHEHUIO CTETEHENW OKHMCIEHUS XUMUYECKUX JIEMEHTOB, IO OOpPaTUMOCTH, IO
YyYacTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUECKHE PEaKIUU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XxuMUYeckoi peakmuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHbIX U IeTepOTreHHBIX
peakuuax. Ilonarue o karanmse. IlonaTHEe 0 XMUMUYECKOM paBHOBeCHU. DaKTOPHI,
BIMAIOIIME HAa CKOPOCTh XUMHWYECKOW PpEAKUUA M TOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEbHBIE  PEAKLMM,  JJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTENBHOM peakiuu. CoCcTaBICHUE YPABHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMd C  HKCIOJb30BAHUEM  METOMA
AJIEKTPOHHOTO OaJlaHca.

Teopus dNEKTPONUTHIECKON TUCCOLMALUN. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTBHI.
Karnonbl, aHrMoOHbl. MeXaHW3M AUCCOLMALMKM BEIIECTB C PA3JMYHBIMU BUJAMU
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. Y ciaoBHsi IpOTEKaHUsl peakluii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpALEHHbIE HMOHHBIE YpaBHEHHs peakumii. CBOICTBAa KHCIOT,
OCHOBaHMH ¥ COJied B CBETE TPEICTABICHUNA 00  OBIECKTPOJIUTHYSCKOU
nucconuanuu. KauectBeHHble peaklini Ha HOHBL. [ToHsTHE O THApOIN3E CONEn.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHME C MOJEISMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpadura W amMmasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpusl), UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM peakiuu
OT BO3JCHCTBUS paA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLECCa JUCCOIMALMU KHCIOT, IIeJoYed H cojei
(BO3MOXXHO  HCHOJB30BAHME BHUJIEO MAaTE€pPUAIOB), IPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKAHWS  peakuuid  HMOHHOIO  OOMEHa
(oOpa3oBaHue oOcajka, BBIJIEJICHME Ta3a, o0Opa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMA
(ropeHue, peakluu pas3liokKEHUs, COCIUHEHHs), PACIO3HABAHNE HEOPTaHHMYECKUX
BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX pPEAKUMA HAa HMOHBI, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtanibl u X coeMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTpPOCHHUS aTOMOB,
XapakTepHble CTeneHu OKuciaeHus. CTpoeHue u (U3MUEecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOMCTBAa Ha IIpUMEpEe  XJopa
(B3auMoOJIelicTBUE C MeETalyIaMH, HEMeTalJlaMH, LIejloyaMu). XJIOPOBOJOPOI.
ConsHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IOJy4YEHUE, PUMEHEHHE. [lelicTBre
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHeilmume XIOpuabl U HX
HAXO0XKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHHe U (PU3nYecKHe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAa U CEPbl. AJIOTPONHBIE MOJU(PUKAIIMN KHUCIOPOaa
U cepbl. XUMUYeckue cBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHHUE, (PU3MUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPBl KAaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnas kucnora, (Qu3MUecKMe ¢ XHMHYECKHE CBOWCTBa (oOmme  Kak
NPEACTaBUTEN KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKUE peaKiluw,
JeKalie B OCHOBE IMPOMBILIUIEHHOTO CHoco0a MOJy4YeHHUS CEpPHOM KHCIOTHI.
[Tpumenenune cepHoM KUCAO0THI. COIM CEPHON KUCIIOThI, KAYECTBEHHAs! PEAKIU Ha



cynedar-uon. Haxoxaenune ceppl M €€ COEIMHEHUH B TPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpenbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mass xapaktepuctuka 3JIeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XApAaKTEPHBIE CTENEHU OKHUCIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJE,
dbuznyeckre U XuMrU4YecKkre cBorcTBa. KpyroBopot a3ora B mpupojie. AMMHUAK, €ro
dbuznyecKre 1 XUMUYECKUE CBOMCTBA, MOJTydyeHUe U npuMeHenue. Coi aMMOHUS,
X QU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUe M XUMUUYECKUE
cBOMCTBa (00IIME Kak TPEICTABUTENs Kiacca KHUCIOT U chenuduueckue).
Hcnonp30BaHWEe HUTPATOB U COJIGM aMMOHHMSI B KAaue€CTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMU4ecKoe 3arpsi3HeHNE OKPYKAIOLIEH Cpellbl COSTUHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXAM, 3arps3HEHUE BO3AyXa, MOYBBI M BOJOEMOB). Docdop,
aioTponHeie Moaudukanuu (ochopa, Guzmyeckue M XUMUYECKHUE CBOMCTBA.
Oxcun hochopa (V) u hochopras kucnora, puzndeckue 1 XUMUISCKHAE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATbHBIX YI0OPEHHUIA.

OOmas xapaktepucTuka 31eMeHTOB [VA-rpynmbl. OcoO0eHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOMHbIE
Moau(pUKalUKM, PACIPOCTPAHEHHE B TMPUPOJAE, (PUIMYECKUE U XUMHUYECKUE
cBoicTBa. Ancopbuus. Kpyrosopot yraepona B npupojae. OKcupl yriaepojaa, ux
dbuznueckue M XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoga (IV), rumoreza ri100adbHOTO TOTETUICHHS KJMMaTa, MapHUKOBBIMA
abdexT. YronbpHas KUCIOTa U €€ CONU, UX (PU3NYECKUEe U XUMUYECKUE CBOWCTBA,
noiiyueHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIUICHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHa"abHBIE TOHATHS 00 OPraHUYECKUX BEIMIECTBAX KaK O COCTMHECHHIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHAas KUCIIO0Ta).
[IpupoHbie HMCTOYHUKHU YTJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOJYKThl WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIIIIICHHOCTH.
[TonaTre 0 OMONIOTUYECKH BaXKHBIX BEILIECTBAX: KUpax, OenKax, yrieBojgax — U ux
poiu B OKM3HM 4elioBeKa. MarepuaabHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHHUIA.

KpeMHuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHHUs KpeMHUs B mpupoje. OOmme mnpeacTaBiacHUs 00
okcunae kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThl, UX MCIOJb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIIMe CTPOUTENIbHBIE MaTEepUalbl: KEPAMHUKA,



CTEKJIO, IIeMEeHT, 0eToH, >kene300eToH. [Ipobiembl 6€30MacHOTO HCIIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3ll0B HEOPraHUYECKUX BEILIECTB, CBOMCTB COJIIHOM KHUCIIOTBHI,
IIPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIO/IEHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaroulue (U3NYECKUE U XUMUYECKHE CBOMCTBA
raJlOr€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3luaMu XJIOPUJIOB (TaJOr€HHMJIOB), O3HAKOMJICHHE C
oOpazuamMu ceppl U €€  COCAMHEHMSIMH  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMAaTepHaioB), HAOIIOAEHHE TIpoliecca OOYIIIMBAHUS caxapa MoJ AeHCcTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCIOTBl, M3YYEHHE XMMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peakiiuy Ha Cybdart-
MOH U HaOIIOJeHUE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NUECKUMHU
cBoiicTBamMM a3ora, ¢ochopa U HUX COEAUHEHHH (BO3MOXKHO HCIOIb30BAHHUE
BUJICOMATEPHAIOB), o0pa3amMu a30THBIX U (HOCHOpPHBIX YyIO0OpEeHHI, TOTyUYEHHE,
coOupaHue, pacro3HaBaHHE © H3y4yeHHWE CBOICTB amMMHUakKa, MPOBEICHHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (pochaT-uOH U U3yUYEHHE MPU3HAKOB
UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHONW a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MoOZENen
KPUCTANIMYECKUX PpEIIETOK aimMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MIPOIIECCOM  aJCOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM W
yCTPOMCTBOM NpPOTHBOrasa, MoJdyyeHUe, coOupaHue, paclio3HaBaHUE M U3yUYEHHE
CBOICTB YTJIEKUCIIOrO Ta3a, MPOBEJECHUE KaueCTBEHHBIX peaklMi Ha KapOOHAT M
CUJIMKAT-UOHbl W U3YYEHUE MPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
NPOIYKUMEH CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 no teMe «BaxxHenmme HeMeTabl U UX COEUHEHUSD.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux 3yemeHroB /J[. .
MenpaeneeBa u cTpoeHus atomMoB. CTpoeHue MeTauioB. MeTtamnyeckast CBA3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEmETKA.  DJIEKTPOXMMHMYECKHU  Psif
HaIpsDKEHU MeTauioB. PU3NUYEcKre U XUMHUUYECKHE CBOMCTBA MeTamioB. O0mue
crocoObl modydeHus: MeTaioB. [loHSATHE O KOpPPO3WH METAIOB, OCHOBHBIC
CHocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTaib, YyTryH, AIOPaTOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U POMBIIIEHHOCTH.

[lenouHble MeTaJIBL: MOJNOXKEHUE B lleproauyeckoil cucreMe XUMUYECKUX
sanemenToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIEHUE B MPHUPOJE.
dusnueckre 1 XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus u Kanus). OKcuabl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe IIENOYHBIX METaUIOB M UX
COE€INHCHUMN.

[[lenouyno3emMenbHble METaJUIbl MAarHMid MW KallbLIMH: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux 3ieMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHUE B npupoae. Pu3znyeckue 1 XuMUIECKUE CBOMCTBA MAarHUs
U Kanplua. Baxkdeimme coeauHeHust Kaublus (OKCHUIl, THAPOKCHUI, COJIH).
XKécTtkocTb BOBI M CIOCOOBI €€ yCTPaHEHMUS.

AmoMuHUN: ToyioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKJICHHE B mpupone. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
ATFOMHUHUSL.

Kenezo: nonoxenne B [leproanueckor cucteMe XUMUYECKUX IIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMa, HaxXOXKIeHHE B npupome. Pu3NUECKHE H
XUMUYECKHE CBOMCTBA kene3a. OKkcuibl, ruApoKcuabl U conu xenesa (1) u xxenesa
(III), ux cocraB, CBOMCTBA U MOJTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C OO0pa3llaMl METauUIOB U CIUIaBOB, HX (pU3MYEeCKHUMH
CBOMCTBaMHM, M3Y4YEHHE  PE3YJbTATOB  KOPPO3HMM  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KaJblIUS W HATpUsl C BOJOM (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
VICCJIEIOBAHUE CBOWCTB JKECTKOW BOJBI, IIPOLIECCA TOPEHUS XKEJe3a B KHUCIOPOAE
(BO3MOXXKHO  HCIOJB30BAHHE  BHUACOMATEPUAIOB), IPU3HAKOB  IMPOTEKAHUS
KAUuEeCTBEHHBIX PEaKIMi HA MOHBI: MarHusl, KaJIbIUs, AJIIOMUHMS, [IMHKA, jKeje3a
(IT) m xene3a (I11), mexu (1), HaOIIOIEHNE M ONIMCAHHUE TTPOIIECCOB OKPAITHMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdusi W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCUIA ATFOMUHUS
Y TUJIPOKCHU/IA IMHKA, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeiiine
METAJIJIbI U UX COETUHEHMUSI.

XuMue U OKpPY:KaWIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEJHEBHOW KW3HU 4elIOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momols npu
XUMHUUYECKUX 0KOTraxX U OTPaBICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXaroleld cpenbl (mpelaeiabHas AOIMyCcTUMas
KOHIIeHTpanus BemecTs, aanee — [1JIK). Pons xuMun B pereHun 3K0JI0rHuecKux
pooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHrne 0o0pasloB MaTepuaioB (CTEKIO, CIIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHuabl).

Mescnpedmemmnuie cea3u



Peanmmzanmst MeXNpEeIMETHBIX CBSI3€M NpPH HM3yYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KAK OONIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SABISIOIIMUXCS CUCTEMHBIMU JUISI OTJAEIBHBIX ITPEAMETOB
€CTECTBEHHO--Hay4YHOI'0 IUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAy4YHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(puUKalusg, NEpUOAUYHOCTb, HAOIIOJAEHHE,
SKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHUE, MNapHUKOBBINI
3 deKT, TEXHOIOTUSsI, MaTEPUAITBI.

®dusnka: marepus, aToM, B3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUL,
W30TONBl, PAaJUOAKTUBHOCTh, MOJEKYJIA, SJIEKTPUYECKHU 3apsl, IPOBOJHUKH,
NOJIYIPOBOJHUKH, JHAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeTKa, CIuIaBbl, (PU3MYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHLIE.

buonorust: ¢oTtocunTe3, npixaHue, Ouocdepa, 3KOCHUCTEMA, MUHEPATIBHBIC
yI0OpeHusi, MUKPORJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
M0JIE3HBIE MCKOIIAEMbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YCHHs] XMMHH B €AMHCTBE Y4YeOHOH H
BOCIIUTATEIBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH, NPHUHSATHIMU B
oOImecTBe mMpaBWJIaMH W HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT IIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COMMAIIA3AIIN 00yJarOIIHXCS.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAFOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALMN U
pacIIMpEeHne ONbITa AESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprMoTH4€eCKOro BOCIMTAHUA:

LEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
U HAy4yHOMY HaCIEIWI0, TTOHUMAHMUS 3HAYCHUS XUMHUYECKOW HAayKH B JKHU3HU
COBPEMEHHOTO O0O0IIeCcTBa, CIOCOOHOCTH BIAACTh TOCTOBEPHOW HH(pOpMAIUEH O
MEPENOBbIX JOCTUKEHUSIX WU OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOro0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUUAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-HMCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATENbHOCTH MpU
BEITIOJITHCHUH YYCOHBIX, TIO3HABATEIBHBIX 3a/ad, BBITOJHCHAN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOM y4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJICHHE U TMIOCTYIIKM CBOMX TOBApUIIEH C MO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW peaKiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOILINE
OCHOBY ISl TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTUHBI MUpA, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEZION, O PO XMMUH B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOJIMMBIE i1 OOBSICHEHUS HAOIIOJAaeMBIX MPOIIECCOB U SBJICHHM,
MO3HABATENIbHON, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEJIbBHOW paboOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEpPaTypoOr, MJOCTYNMHBIMH TEXHUYECKUMU CpEACTBAMH HUH(POPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYCHHIO W TIO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH W
CIIOCOOHOCTP K  €aMOOOpa30BaHUIO, TMPOCKTHOH W  HCCICAOBATEIHLCKOU
NESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOydYeHHUS B
JTaJIbHEUIIIEM;

4) popMHupOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHME I1IEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHWE MOCIEICTBUA U
HETMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJIs1, HAPKOTUKOB, KypEHHS ),
HEOOXOAMMOCTH COOJIIO/ICHUST TIpaBWJ  OE30MACHOCTH TMpu  OOpameHuu ¢
XUMUYECKMMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOIr0 BOCIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY M3YyUYEeHHIO MTPOPECCUil U Tpyaa pa3IMuHOTO Poja,
YBAKEHUE K TPYLy U pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJMBUAYATbHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XWMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON NMpodecCUOHATBHOMN JAeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUIA,
TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) YKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKHU I11eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMUS, IOHMMAHNE LIEHHOCTH 3J0POBOrO H
Oe3omacHOro o0Opa3a JKM3HHW, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY M TCUXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
npaBuiI 0€30MaCHOTO MOBE/ICHUS MPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTYyaIUsX,
YIPOKAKOIMIUX 30POBbIO U KU3HU JIFOACH;

CITOCOOHOCTH TPUMEHSTh 3HAHUS, MOTy4aeMbIe MPU W3YYECHUU XUMUH, IS
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOAHON CPEHOM, sl TOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJOOAIBHOIO  XapakTepa
AKOJIOTUYECKUX TMPOOJIeM W MyTeld WX PEIICHHs MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOT'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEJIHHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MHUPOBO33PEHHSI OOIEHAY4YHbIE TOHSATUA (3aKOH, Teopus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U JIPYToe€.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMETaX U IMO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEJIOCTHON



HAay4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIe AEHCTBUSA (IIO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE, PETYJISTHUBHBIE), KOTOpble oOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IJITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEATEIbHOCTH.

ITo3HaBaTebHbIC YHHBEPCAJIbHBIC Y4eOHbIE NeHCTBUSA

ba3oBble 1oru4yeckue 1eMcTBUA:

YMEHUSL MCHOJIB30BATh NPUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOCHHUHU
3HAHMI: PacKpbIBaTh CMBICT XMMHYECKUX MOHATHHN (BBIAEIATh UX XapaKTE€pHBIE
NPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH IMOHSATUSMH), HCHOJIB30BAThH
HOHSTHUS JJI1 OOBSICHEHUS OTIENbHBIX (DAaKTOB U SIBJICHUI, BEIOUpATh OCHOBAHUS U
KpUTEpUU IS KiIacCu(UKAMU XUMHUYECKUX BELIECTB U XUMUYECKUX PEAKIUi,
yCTaHABJIMBATh IMPUUYUHHO-CIIEJACTBEHHbBIE CBA3M MEXKIYy OOBEKTAMH HW3YyYEHMS,
CTPOUTH JIOTHUECKHUE PacCyKJIeHUsl (MHIyKTUBHbBIC, TE€yKTUBHbIE, IO aHAJIOTHUN),
JIeaTh BBIBOJBI U 3aKJIIOUCHUS;

YMEHHE NPUMEHATh B IMPOLIECCE T[O3HAHUSA TOHATUSA (IIPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJICIbHBIC TPEICTABICHUS —
XMMHMUYECKUN 3HaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKkas ¢opMysia U YypaBHEHHE
XUMHUYECKON peaklMy — NpU PElIeHUU Y4eOHO-TIO3HABATENbHBIX 3a]a4, ¢ yU4ETOM
3TUX MOJEIBHBIX IPEICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYaE€MbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMMUYECKUX PEAKIIHiA,
BBISIBIISAITH  OOLIME  3aKOHOMEPHOCTH, MPUUYUMHHO-CIECJACTBEHHBIE CBA3UM W
IIPOTUBOPEYHS B U3y4aEMbIX MPOLECCAX U SIBJICHUSIX.

basoBble ucciienoBare/bCKie 1eHCTBUA:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAauye€CTBE WHCTPYMEHTA
MO3HAHMs, a TaKKe B KA4eCTBE OCHOBBI Ui (HDOPMHUPOBAHHS THIOTE3BI II0
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbBIX CYXICHUM;

NpUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPraHU3alMd W IPOBEIAEHUIO
YUYEHHYECKUX JKCIEPUMEHTOB, yMEHHME HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3yibTar, GopMyIUpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOJICTAHHOM paboTe.

Pabora c undopmanmeii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM IPEICTABICHUS, NOJyYaEMYyI0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEparypa XHUMHUYECKOTO COJEPKaHHs, CIPABOYHbIC
nocobust, pecypcel MHTepHeTa), KPUTHUYECKH OIICHUBATH MPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHATh Pa3IudHbIC METOABI W 3aIPOCHI IIPH MOWCKE M O0TOOpE
uHOOpPMAIIMU W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIWMBIX JISI BBITIOJHCHHUS
y4eOHBIX W MO3HABATEIbHBIX 3aJ1a4 OIMpPEAeIEHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JlacTH  UCMOJIb30BaHUSI  MH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCITOJIH30BAHUS PA3IMIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMAIIbHYIO (OpMY MIpe/ICTaBlIeHN UH(OPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, Juarpammamu,
npyrumu ¢hopmamu rpaduKu U UX KOMOUMHAIIUAMY;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUMU MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3sIICTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
Cpenpbl.

KoMMyHMKATHBHbIE YHUBEPCAIbHbIE YUeOHbIe eiiCTBHS:

YMEHHMs 3aJaBaThb BOMNPOCHl (B XOJe Auaiora u (WIM) JTUCKYCCHUHU) TI0
CymiecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBITMOJIHEHUS MPEIJIOKEHHOMN 3a/1a4H;

YMEHHUS  TPEICTaBIATH  TOJYYCHHBIC  PE3yJbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTAINIO
pPEe3yIbTAaTOB BBHIMIOJIHEHUSI XMMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpPHOro OIbITa,
71a00paTopHOIl pabOTHI IO UCCIIEIOBAHUIO CBOWCTB BELIECTB, yUeOHOIO IPOEKTA);

yMEHUsI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M HWCCIENOBATENbCKOM  JEATEIBHOCTH TNPU  PELICHUH
BO3HUKAIOIIKUX TPOOJeM Ha OCHOBE ydé€Ta OOIMX HMHTEPECOB M COTJIACOBAHMS
no3unuii (00CyX aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBbD», KOOPIUHAILIUS
COBMECTHBIX JICHCTBUM, OMpeJeIeHUEe KPUTEpPUEB 10 OICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIE YUeOHbIE 1eiiCTBHUS:

YMEHHE CaMOCTOATEIBHO OMPEICNATh LEIN JEATEIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTU KOPPEKTHUPOBATH CBOIO
JesATeIbHOCTh, BHIOUpaTh Hanbosee 3pGeKTUBHBIE CIOCOOBI PEIICHUs YUYCOHBIX U
MO3HABATENbHBIX 3a/1ad, CaMOCTOSTEIbHO COCTaBISATh WA KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEMCTBUM TNPHU BBINOJHEHUM 33aJaHUM C y4ETOM
MOJTYYCHHUSI HOBBIX 3HAHWW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHOW eI, YMEHHE
UCIIOJIb30BATh M AaHAJIM3UPOBATH KOHTEKCTHI, Mpe/IjIaraéMble B yCIIOBUU 3a/IaHUIA.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 00S3aTENHHOTO
CoJIepaHusl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHO paboueil Mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YUYaIOIIUMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NEUCTBUN, CcHenupUIecKue I MPeAMETHOM o007acTH  «XUMHUS», BUIBI
JEATCIbHOCTH 1O  MOJYyYEHUI0 HOBOIO 3HaHMS, €ro HHTEpIpEeTalni,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOydenus B 8 kiacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IMOHSTHH: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO JIEMEHTA B COCTMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPHUIATEIBHOCTb, CTETECHb
OKHCJICHUS, XMUMHYECKas Peaknus, KiIacCH(PUKaUs peakiuil: peaxiuu
COCAVHEHHUS, pEAaKUMU PA3JIOKEHUS, PEAKUUHU 3aMEIICHUS, pPEaKIHU
oOMeHa, PK30- U PHJAOTEPMHUYECKUE PEAKIMH, TEIIOBON YPdEKT peakinu,
SAIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTallb, paaUycC
aTomMa, XUMHUYECKasl CBsI3b, MOJIAPHASI U HEMOJspHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas J0Ji1 BELIECTBA
(porieHTHAs! KOHIIEHTpAIIKs) B PpaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATUM U
MPUMEHSTH 3T MOHITHUS MIPU ONTMCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIONB30BaTh XHUMHUYECKYIO CHUMBOJHUKY [UISi COCTaBjieHUs (Qopmyi
BEIIECTB M YPABHCHUN XUMHYECKUX PEAKIIUM;

e OIpENETATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKHUCIEHUA  DJIEMEHTOB B  OMHApHBIX  COCIUHECHMSIX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIUHEHHM IO
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOB&JICHTHAass U HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT MX moJjioxkeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHHUsS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

e ONKCHIBATH W XapakTepu3oBaTh TaOmmuHyio Gopmy Ileproamdeckoit
CHUCTEMbl XHMHWYECKHX DJEMEHTOB: pa3inyaTh MOHITUSA «IJIABHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymnma)y, manbsie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogmdeckass cucremMa XUMHYECKuX odnmemeHtoB J[. U
MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3aps sjpa, 00IIee YUCIIO JICKTPOHOB
U pacnpeesiCHUE X MO AJIEKTPOHHBIM CJI0SIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPTaHUUYECKHE BEICCTRA,
XUMHUYECKUE peakiuu (10 YMCIy M COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY d(PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAsl ONKUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUA XHUMHUYECKHX MPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacCCHIBEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOro 73JieMeHTa 1o (opMysie COEIUHEHUS,
MacCOBYIO [IOJI0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PacCU€Thl MO
YPaBHEHHUIO XUMUYECKOUN PEaKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALIMU MBICIIUTEIIBHON JEATEIIbBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 00OOIIEHUE, CUCTEMATHU3AIMIO, KIacCH(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBA3EU — JUIsl MU3Y4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOIbI
MO3HAHUA — HaAONIOACHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIEIOBATh  MpaBWJIaM  MOJIB30BAHHUS ~ XMMHYECKOM  TOCYAOM U
7abopaTopHBIM 000pY/IOBaHWEM, a TakKXKe TMpaBWiIaM OOpalIeHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOUpaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOJa M KHUCJIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOW NIOJIE PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI  TIO0
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, heHondTanent, METUIIOPAHXK U IPYTHE).

K koniy oOyueHus B 9 Kj1acce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOIHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IMOHATHH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIECHb
OKHCJICHHUS, XUMHUYECKasl PeaKius, XUMHIECKas CBS3b, TEIJIOBOU d(DPexT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] IUCCOLMALMUSA, PEAKIMU HOHHOIO
oOMeHa, Karajau3aTop, XUMUYECKOE paBHOBeCHE, OOpaTHUMbIE U



HEOOpaTUMBIC pEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIUTENb,  BOCCTAHOBHUTEIb, OKHCICHWE U  BOCCTAHOBJICHHUE,
aIoTponus, aMm(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJCHTHAs, MOHHA,
MeTaJUIMYecKas), KpHUCTAUTMYecKas pemeTka, KOppo3Usi METasuioB,
CILJIaBbl, CKOPOCTh XHUMHUYECKON peakiuH, MNpeAesibHO JTOImyCcCTUMAast
koHuenTpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHSITHUH U
MPUMEHSTH 3T MOHITHUS MTPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUIT;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTPE/ICIISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpPENCIIEHHOMY KJIacCy COEAMHEHUM MO (opmysiaM, BHJA XUMHUUYECKOM
CBs3U (KOBaJCHTHasi, HWOHHAs, METAJIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHYECKO (opmysie, XxapakTep cpeabl B
BOJIHBIX PACTBOpax HEOPraHUYECKUX COCAUHEHUM, THI KPUCTALTNYECKOMN
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBate cMmbica llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINKChIBaTh M XaPaKTEPU30BATh
tabnuunyio (opmy Ilepuoamdeckoil cuUCTeMbl XMMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «rJIaBHas mnoArpynna (A-rpymnmna)» MU «moOodHas
noarpymma (b-rpymma)», Mamblie W OOJBIINE TIEPHOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B IEPUOJAMYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMHM  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sapa, oOIIee YHCIO JJIEKTPOHOB U
pacmpenesieHne WX 110 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB U WX COCAMHEHUN B
npeaenax MajblX IEPUOJOB U IIAaBHBIX MOATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY UM COCTaBy YYaCTBYIOUIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEIEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W crlenuPuueckue XUMHYECKUE
CBOWMCTBA NPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXkAAsi ONUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS DIJIEKTPOJIUTUYECKOW JUCCOLUUAIMUA  KHUCIIOT,
HIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIil HOHHOTO



oOMeHa, YpaBHCHHs pEaKIUH, MOJITBEPKAAONUX CYIICCTBOBAHHE
TCHETUYECKOM CBS3HM MEXKIy BEIIECTBAMU PA3IMUHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTENBHBIX —PEaKIUii
MIOCPEACTBOM COCTaBIICHUS 3JICKTPOHHOTO OaaHca dTUX PEaKIIHii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX IPEBPAIICHUN B Pa3IUIHBIX
YCIOBHSIX;

BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacCHIBEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMeHTa MO0 (opmyse COeTuHEHHUs,
MacCcoOBYI0 JIOJIF0O BEIIeCTBA B PAacTBOpe, IMPOBOJUTH pacuéThl IO
YPaBHCHUIO XUMHYECKON pEaKIInu;

coOirogaTh  MpaBWia  TOJB30BAaHMS ~ XHUMHUYECKOH  TMOCYJOM |
7ab0opaTOpHBEIM  O0OpYJOBaHWEM, a TaKXe TMpaBWia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMHU 110 BBITIOJHCHUIO
7a00paTOPHBIX XWMUYECKHX ONBITOB IO TMONYYCHHIO U COOHpaHHIO
ra3000pa3HbIX BEUIECTB (aAMMHaKa U YIIIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIUH, IOATBEPKIAMOIINE KAa4eCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uonua-, kapOonat-, Qocdar-, cunmkar-, cyiabdaT-, THAPOKCHA-UOHBHI,
KaTHOHBl aMMOHHUS M WOHBI M3YYCHHBIX METAJJIOB, NPHUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAaX HEOPTraHMYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OTEPAlMU MBICIUTEIBHON JESTSILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHUE, CHCTEMATH3aIlii0, BBISBICHUC
NPUYHHHO-CJIEICTBEHHBIX CBSI3€W — JUIS M3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKHX pEaKlUi, €CTeCTBEHHO-HAyYyHble METOJbl TO3HAHUSI —
HaOJroIeHne, M3MEepeHHe, MOJEIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4yecTBO 4acosB
Ne HaumenoBanue pa3aejioB u dyeKTpoHHbIE (LM pPOBbLIE)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3nean 1. [lepBoHayajibHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK

) MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIoBeKa

12 BemiectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasznen 2. Baxkneiimue npeacraBuTe M HEOPraHMYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonsitue 6 bubnnorexa [IOK

' 00 oKcuIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonarue o kucmorax 2 1 bu6nmorexa [JOK

) U COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 006 5 | 1 bu6nmorexa [JOK

) OCHOBaHHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBI 1 1 1 bubnnorexa [IOK

' HEOPTaHUYECKUX COETUHEHUMN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznen 3. llepuoauyeckuii 3axon u [lepuogudeckas cucrema xumnueckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cB3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPeakuumn
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[Tepunonuueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6mmorexa [{OK

A
3 XUMHYECKHX 3J1eMeHTOB /I, 1. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aroma
XuMuueckas CBSI3b. Bu6 10K
noIMoTEKA
2 -
3 Oxucnntensio 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3nenoB u TeM ungposbie
Ne n/m P Konrpoibubie | IlpakTHyeckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nes 1. BemmecTBo M XUMHYeCKHe peaKIMu
L1 [ToBTOpeHwue u yriyOieHne 3HaHui 5 1 bub6nuoreka [IOK
' OCHOBHBIX pa3/eIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX 4 bubnuorexa [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOLHAIIHS. g | 1 bubanorexa [JOK
' XUMHYECKUE PEAKIINU B PACTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pazgen 2. HemeTa/sIbI 1 MX cOeIMHEHUSA
21 OO611as XxapaKTepUCTUKA XUMHUYECKUX 4 1 bubnuorexa [JOK
' snemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' 4 - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A30T, hocdop u ux 7 1 bubmoreia HOK
' PYTIIB. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepucTUKa XUMHYECKUX
2.4 anemMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHEHUS
Wroro no pasaeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. MeTaJiIbI M X COeANHEHUS

. bubnuorexa [JOK
3.1 Obmwe cBOHCTBA MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueriime MeTanibl 1 UX COEIUHEHUSA 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u OKpy:KawIas cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HU YEJIOBEKA 3 bubmmorera [TOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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

8 KNIACC
KoimmuyecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Konrpoibubie | IlpakTHyeckue
n/n Bcero H3y4YeHHUsi | oOpa3oBaTejibHbIE
padoTsbl padoThI
pecypcsbl

| [Ipeamer xumun. Posib XumMun B KU3HA | bu6mmoreka [IOK
yeJioBeka. Tejia U BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsTHE 0 METO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00OpaTOpUU U IPUEMBI | 1 bubnmnoreka [JOK
oOparnieHus ¢ J1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
00opyIoBaHUEM)

4 UYuctele BemecTBa U cMecu. CriocoObl | bubmmoreka [JOK
pas3ieieHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTryeckas padora Ne 2

5 «Pa3nenenue cmecell (Ha mpumepe 1 1 bubmmorexa LOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bubmuoreka [JOK
A 1

6 TOMBI H MOJICKY IR https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE dJIEMCHTBI. 3HAKH | bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u clIOKHBIEC BEIIECTBA 1 bubmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

bubnuorexa [JOK
1 X .B
0 uMmecKas popmyna. BaeHTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX AJICMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. bu6mmoteka [IOK
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOI O bubnuorexa [JOK
3JIEMEHTA B COCTUHEHUH https://m.edsoo.ru/ff0d350¢c
13 KonnuectBo BemectBa. MoJib. bubmuorexa [JOK
MousipHasg macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUS. bubnuorexa [JOK
XumMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycioBUs IPOTEKAHUS bu6mmoreka [IOK
XUMHUYECKUX PEaKIUui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b8&8
Brruncrenus koinyecTBa, MacChl
bubnuorexa [JOK
17 BEILIECTBA 10 YPAaBHEHUSIM XUMUYECKHUX
N https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMmuaeckux peakiiuin
18 (coe I/IHq;HI/I}I A3JI0KEHUS ’ bubmorexa [IOK
A P : hitps://m.edsoo.ny/f0d334
3aMeIleHHs], 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeucT. O600ImeHne 1 bubmorexa [TOK
H AHCT Hvl https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alys 3HaHUM
20 Kontposbnas padora Nel o Teme bu6mmoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoteka [IOK

BO3ayxa. Kucnopon — anemeHr u

https://m.edsoo.ru/ff0d448e
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IIpOCTOC BCIICCTBO. O30H

dusznyeckre U XUMHUYECKHE CBOMCTBA

bubmuorexa [JOK

22 KHCI0POZ (EaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
CriocoObI TIOJTy4eHHUsT KHCIIOpOoia B
. P bubmuorexa [JOK
23 1abopaTopuu U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 3 ekt XuMIUIeCKou
24 peaKIiu, MOHATHE O bubmuorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
TomnuBo (He(Th, yroyib U METaH).
25 3ar }IBHeI-EI/qu];OB . a, CIIOCOOBI iro bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpaxTrueckas padora Ne 3 o Teme
26 «1PIOJI YeHUE H1206H aHue KUCJIopoaa bubmorexa [TOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOWCTBY»
7 Bomopon — aneMeHT u nipoctoe bubmmoreka [JOK
BeniecTBO. Haxoxnenue B npupome https://m.edsoo.ru/ff0d4dd0
73 duznueckne U XMMUYECKHUE CBOMCTBA bubmmoreka [JOK
Bojiopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIATHE O KHCIOTAR 1 cOTIX https://m.edsoo.ru/f0d50d2
30 Crioco0bI IOTyYeHUsT BOJIOPO/IA B bubmmoreka [JOK
JabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bubnuorexa [JOK
31 «[Tonyuenue u cobupanue BoJopoa,

HU3YUYCHHUC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4{42
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MounsipHblit 00bEM ra30B. 3aKOH

bubnuoreka [JOK

32
Agoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEIIIECTBA ra3a MO €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIECTBA U 00bEMY
Brruucnenust 00bEMOB ra3oB 10
34 ABHEHMIO PEAaKI[MU Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
15 duznueckne U XMMUYECKHUE CBOMCTBA bubnmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubmmoreka [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopureins. HacbileHHbIE
37 u HeHacmpeHHHlZ acTBOpbl. MaccoBast bubmmorexa LOK
H P PP https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 mo Teme
18 «[IpuroroBiieHne pacTBOPOB C bubmmoreka [JOK
onpeAcNIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BEIIECTBAY
19 KonTponbnas padorta Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, kiaccupuKaius, bubnmnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHHUS: COCTaB, KJIACCU(DUKALIHS, bu6mmoreka [IOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue u XuMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMHYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeaHue): HOMCHKIIATYpa,
46 CHOCOéBFI) oI )eHI/IH XI/IMI/I‘IZ(I:KI/IG bubmorexa [IOK
N yH ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenne
47 AKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI»
43 ['enernueckas cBs3b MEXAY KiIacCaMu bubnmnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 O06o0uIeHne U cucTeMaTu3anus 3HaHUH!
HHCHIE I CHETEMATHEAIT SHati https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCMHEHMI
[TepBbie OMBITKH KIacCHPUKALTIT
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O buGmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IpyNIiax CXOAHBIX JIEMEHTOB
[lepuonuueckunil 3aK0H U
bubnuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. MenaeneeBa
bub6 K
53 [Iepuoapl, rpynnsl, HOATPYIIIBI nosmorexa IO

https://m.edsoo.ru/00adas52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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

CTpOGHI/Ie atromMoB. CocTaB aTOMHBIX

bubnuoreka [JOK

>4 saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHnue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3eMeHTOB [leproanueckon bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menaeneera
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmnoreka [JOK
Ilepnonuueckou cucteme /1. W. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BUTHSA HAYKU U nipakTuku. []. 1. bubnmnoreka [JOK
MeneneeB — yu€HblH, EAaror u https://m.edsoo.ru/00ada96e
IpaKJIaHUuH
53 DIEeKTpOOTPULIATEILHOCTh AaTOMOB bubmmoreka [JOK
XAMHAYECKHAX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [JOK
59 Hormas xumuriecKas cBas https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHasi XuMHU4eCKast bu6mmoteka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XuMUYECKast bubnmnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Creneip okucneHus https://m.edsoo.ru/00adae28
63 OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE bubmmoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
64 OKHCIUTENTN U BOCCTAHOBUTEIHU bubmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontposnbnas padora Ne4 o teme bubmmoreka [JOK
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«CTpOGHI/Ie aToMa. X¥MHYECKas CBI3b)

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

66 PesepBHeIil ypok. O6001ICHNE H | bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c¢
67 PesepBHeIil ypok. O6001ICHNE H | bubnmnorexka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O6001ICHNE H 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Bcero u3yueHusi | oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
Ilepnonnueckuii 3aK0H.

1 [lepuoaunueckas cucrema | Bbu6mmoteka [IOK
XUMHYECKUX diemeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

N bubmuorexa [JOK
2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMEHKIAaTypa | bubnmnorexka [JOK
HEOPTaHWYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKON CBSI3U U THUIIBI 1 bubmuorexa [JOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme

5 «[ToBTOpeHue u yriyoneHue 3HaHUi 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiiacca»

6 Knaccudukanus Xummuueckux 1 bubnuoteka [IOK
peaKuii Mo pa3IuYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKOU

7 eaknuu. IloHsiTHE 0 TOMOT€HHEIX U 1 Bubmiorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKLUIX
[loHsiTHE O XUMHUYECKOM PaBHOBECHUHU.

bu6mmoreka [IOK
8 @DaKTOpBI, BIUAOLIAE HA CKOPOCTh 1

XUMHYECKON PCaKIMU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBCCHUA

OKHUCIIMTEILHO-BOCCTAHOBUTEILHEIC

bubmuoreka [JOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTHIECKON
10 I/IC(F))O Hna I/II/IpCI/IJ'ILHLIe U cJa0ble buGnnorexa LIOK
8 HHMATHIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Hounrle ypaBHEHUS PEAKIIUNA buGnnorexa LIOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPECTaBICHUN Bubmiorexa IIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHICCKOHN TUCCOIMAIIAN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 buGnnorexa LIOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMALIHI
14 ITonstue o ruaponnse conei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pernrenue DKCIeEpuMEHTAIILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonrtponsHas padora Ne2 mmo teme
17 «DIEKTPOIUTHYECKAS] TUCCOLMALIUI Bubmorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX»
OO01as xapakTepUCTHUKA T'aJION€HOB.
18 XHI;quCKIj/Ie CBzﬁCTBa Ha IIpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 XnopoBogopo. CossiHast KUCIIOTa, bu6mmoreka [IOK
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XMMHYECKHE CBOUCTBA, IOIYy4YCHHUE,
IIPUMEHEHHE

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

[TpakTuueckas pabota Ne 2 o teme

bubnuoreka [JOK

20 «lTomydyeHne CONTHOM KHCIOTHI,
v . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Boruucienust no ypaBHeHHUSIM
. bubnuoreka [JOK
21 XUMHUYECKUX PEAKLUM, €CIIU OJMH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO11as XapakTepUCTUKA DIIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANoTporHbie MOAU(DUKALIUN CEPHI.
3 Haxoxnenue cepsl 1 €€ coeIMHEHUI bubnmnoreka [JOK
B IIpupojie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo/1, CTPOEHHUE, bubmmoreka [JOK
(hU3UYECKHE U XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nvecKre 1 XMMUYECKHEe CBOICTBA bubmmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKUE PEAKLIUH, JIEKAIINE B
OCHOBE INPOMBIIIJIEHHOTO criocoba
26 MIOJIyYEHHUS] CEPHOI KUCIIOTHI. bu6mmoteka [IOK
XUMUYECKOE 3arpsi3HEHHNE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpe/ibl COEUHEHUIMU
cepbl
7 Beruucnenue MaccoBo J0JIM BBIXO/1a bubnuorexa [JOK
MIPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11as XapakTepUCTHUKA DIEMEHTOB bubnmnorexka [JOK
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VA-rpynmsl. A30T, pacipocTpaHEeHue
B IIpupojie, Gpu3ndecKue u
XUMHYECKHUE CBOMCTBA

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

AMmMuak, ero pusnueckue u

bubnuoreka [JOK

29 XHMUYECKHE CBOMCTBA, ITOJyUCHUS U
i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTuueckas padota Ne 3 o teme
30 «[TonydyeHnne aMMuaka, U3y4eHHUE €ro bubmorexa [JOK
N ya Stk https://m.edso0o.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, e€¢ pusndeckue u bubnmnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX

32 noOpeHwit. XUMHUYIECKOe bubmorexa [IOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
COCTMHEHUSIMH a30Ta
®Docop. Oxenn pochopa (V) u

33 (1)00((11))0 pHa;[ KI/ICJI((l))Ta (1)(1)153H(qezzl<ne u bubmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, TIOJIyYCHUE
Hcnonb3oBanue GocdaToB B

34 KaueCTBE MHUHEPAIBHBIX YI0OPCHUIA. bubmmoreka [JOK
3arpsi3HeHUE NPUPOAHOU CPeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHIE B

POZ, pactipoctp bubmuorexa [JOK
35 npupoje, GU3NIecKrue U XUMUYECKUe
N https://m.edsoo.ru/00adfd9¢
CBOICTBa
16 Oxcunsl yriaepoaa, ux pusndeckue u bubnmnoreka [JOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npoodaemsl,
CBsI3aHHBIE ¢ OKcuAoM yriepoja (IV)

37 YronpHas KACIOTa U €€ CONU bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas padora Ne 4 o teme

18 "[losydyeHue yriekucioro rasa. bu6mmotreka [IOK
KadectBeHHas peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
roH"

[lepBoHavanbHBIEC TOHATHS 00
bubnuoreka [JOK
39 OpraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX yTIepoaa
40 Kpemnuuii u ero coenunenus bubnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnorexka [JOK
«BaxkHelmure HeMeTaUIbl U UX https://m.edso0o.ru/00ae0bf2
COCJIMHECHHU S
KonTponbuas padota Ne3 o reme

42 «BaxxHenmue HeMeTaJuTbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCIMHEHUS»
OO01as XxapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

13 Merannuueckas CBsI3b U bubnnoreka [JOK
METAJINYECKas KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBa
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIIOB.

. bubnuorexa [JOK

44 DNEeKTPOXUMHUYECKUIN P

HaHpH)KeHI/Iﬁ MCTAJIJIOB

https://m.edsoo.ru/00ael156
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O61ue cnocoObl MOTyYeHHS
MetaiuioB. CruiaBel. Beruucienns mo

45 aBHEHHUSIM XMMHUYECKHUX PEaKIIUK bubnnorexa LIOK
yp PeaKiui, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareéHTOB COJICPIKUT
puMecHu
46 ITonsATHE O KOPPO3UHM METAIIOB bubmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka [JOK
47
[Henourrre Metans! https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubnmnorexka [JOK
Kallusg https://m.edsoo.ru/00ae14b2
49 [Ieno4yHo3eMeNbHBIE METAILIBI — bu6mmorexa LIOK
KaJIbLIUA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiime coeqnaeHus Kajablius buGnnorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHE U CUCTEMATH3ALUS
3HAHUH
57 JKEcTkoCcTh BOJIBI ¥ CITOCOOBI €8 bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOoCTh BOIBI U METOOEI €€ buGmmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubnmmoreka [JOK
>4 Amomminii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Werneso noiauoreka 11O

https://m.edsoo.ru/00ae1d86
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OKCI/I,I[LI, TUAPOKCUIBI U COJIM KEJIC3a

bubnuoreka [JOK

37 (IT) u xxene3a (I11) https://m.edsoo.ru/00ae35e6
53 O606Hj€HI/I€ U CUCTEMATHU3ALU
3HaHUI
[TpakTuyeckas padora Ne 7. Pemenune
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmnorexka [JOK
«BaxHenmue MeTajljIbl U X https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruucienust no ypaBHeHUSIM
XUMUYECKUX PEAKIUN, €CIIU OJNH U3
60 peareHToB /1aH B H30bITKE UIIH bubnuoreka [IOK
COJICPKUT pUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JM BbIXOJIa MPOJIYKTA
peakuuu
61 O606Hj€HI/I€ U CUCTEMATHU3ALU
3HAHUU
KonrtponsHas padora Ned o teme
62 «BaxHelmue MeTauibl U UX
COCJIUHECHHU S
63 BemecTBa u maTepuansl B bubnmnoreka [JOK
HOBCEIHEBHO KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMUYECKOE 3arpA3HEHNE bubnmnorexka [JOK
OKPYXKaIOILEH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun bubnmmoreka [JOK
AKOJIOTMYECKUX ITPOOIIEM https://m.edsoo.ru/00ae4270
bubmuoreka [JOK
66 Opranunueckasi XuMusl. Y TII€BOI0POIbI hitps://m.edsoo.ru/00ac0d0a
67 Opranuueckasi XUMHSI. bubmmoreka [JOK
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Kucnoponcoaepkaniue coeTMHSHHS

https://m.edsoo.ru/00adb33c¢

68 PesepeHsiit ypok. O600menue u

cHCTeMaTHu3alus 3HaHuM

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YUEHUKA

» Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHOe 00111eCTBO
«3narensctBo «IIpocBemenue»
» Xumus, 9 xnacce/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe 0011ecTBO

((H?)II&TCJIBCTBO «HpOCBCIHGHI/IC»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
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