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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJeHa Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe denaepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLEIMIIUU NPEnofaBaHus Y4eOHOro npeaMera « XuMHush
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMuu Aa€T MOpPENCTABICHUWE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJiepKaHue,
NpEAyCMaTPUBAET PACHpPEIECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE MO
pa3ienaM M TeMaM MpOrpamMMbl MO XUMHUH, OMNPENEISET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh HW3YUYEHHMS] XHUMUU C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHUM K
pesyibpTaTamM 00y4YeHHUs XUMUW Ha YPOBHE IIeJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOr0 CO/IepKaHUsI.

3HaHME XHMHUHM CIYXUT OCHOBOW [UJIsi (OPMHPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeaCcTaBICHUNH O MATEPHAILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMbIE€ XUMHEW NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUs Tr100aIbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOMN M SKOJIOTHYECKOU O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEM  JUIsi  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOM yd4eOHOU  JesTeIbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCICIOBATEIBCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHeuudUKOl HAay4HOrO MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIOIIXCS;



criocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHbIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
o0pa3oBaHue 00yUYarOIIUXCA.

JlanHble HampaBiieHWs B OOYYEHMM XHMHHM OOECHEUYHMBAIOTCS CHEeU(pUKON
colepxaHus  y4eOHOro mpeaMera, KOTOPBIA  SIBJSIETCS  MENAaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKH XMMUHU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHME OOYyYalOUIUMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUM W HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX TOHSATUN
OPTaHUYECKON XUMHH.

CTpykTypa copepkKaHus MPOTPpaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona Kk €€ mzyudeHuro. ColeprkaHHe CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl 10 MPUHLUITY
MIOCJIETIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOIO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUM 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEIIECTB B
pacTBoOpax.

TeopeTnuecknue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIyYEHHBIX U OCMBICTIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBIIONHIS (YHKIUA OOBSICHEHUS ¥ TMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TMOJYyUYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIOLIEH HAYyYHOW KapTHUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPHUPOAbI, LEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK H
METOJIaM MO3HAaHUS B HaykKe. M3yuyeHne XWMHUU OPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUM M3 paHee M3YYEHHbIX Y4EeOHbIX NpeaAMeToB: «OKpyXaromuil Mupy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 Kiaccy.

[Ipn w3ydYeHMH XUMHUHM TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEIIbBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3ajaya y4eOHOro mpenMeTra COCTOMT B (OPMUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX TOJIOKECHHM,
JOCTYITHBIX O0OOOIICHU MHPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKH, B



OpUOOIIEHNH K HAay4YHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHH BEIIECTB U
XUMHYECKHX PEaKIuii, B (OPMUPOBAHUHN M PA3BUTUU MMO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B Yy4eOHO-NO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWi 0O€30MacHOr0 OOpallleHHs C BEIIeCTBAMHU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (dopmupoBaHHe MHTEJUIEKTYaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJ€HHOCTh OOy4YeHHs] Ha CHCTEMaTH4YecKoe MpHUOOIIeHUE
0o0ydJamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHus, (GOPMHUPYIOIMM MOTHBALIUIO M PAa3BUTUE CIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycloBUil, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00yUYaIOUMUCS
OMbITAa Pa3HOOOPA3HOW MAESITENPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLUIMX YHUBEPCAIbHOE 3HAUEHHUE IS
Pa3JIMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATH M OLICHWBATH SIBJICHUS
OKpY’KalOIIer0 MHpa, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YYEHUU
XUMUH, NPUMEHSITh HMX MPU pEIIeHUd MpoOJieM B MOBCEIHEBHOM KU3HU U
TPYJIOBOM 1€SITEILHOCTH;

— ¢opMmupoBaHHEe y OOydYarOIIMXCS TIyMaHUCTUYECKUX OTHOUICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHON CPEAbL;

— pa3BUTHE MOTUBAIMM K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIIS M HANPABIEHHOCTU AATBHEHIIIETO
oOydJeHwus.

OOmiee 4YUCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHavaibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKAa. XMMUS B CHCTEME HayK.
Tena u BemjectBa. DuU3MUECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOnax Mo3HAaHWS B XMMHH. UUCThIE BElECTBA U CMECH.
CriocoObl pa3zeneHust CMecei.

ATOMBI W MOJEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHUMBOJBI XWMHUYECKUX
snemMeHTOB. [IpocThie U cioKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJsIpHas Macca. MaccoBasi JoJIsI XUMUYECKOrO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nYeCKUe U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHMsS MAacCChl BEIIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBUjiaMu paboThl B JabOpaToOpuu U
npuémMamu o0palleHus: ¢ J1abopaTopHbIM 00OPYJOBAHUEM, U3YUEHUE U OIMCAHUE
bu3nYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYTIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaJTMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklui (pas3yioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHe THUIAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pactBopom conu meau (1),
U3Y4YEHUE CIOCOOOB Pa3JeeHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILIISALMSA, XpoMaTorpadus, NpoBeeHue OYUCTKU MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO3[JaHUE MOJEJIEN MOJICKYJ
(IapocTepKHEBbIX ).

Baxkueunumne npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — 3yieMeHT UM mpocToe
BemecTBo. Haxoknenuwe kucimopoga B TpUpOAE, (PU3MYecKne W XUMHUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucimopoma. CrmocoOb!



MOJIydeHHUsST KHUCIIopoZa B JabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOPOoaa.

TennoBoit 3¢(deKT XUMHUECKOH peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemenT M mpocroe BewmecTBO. Haxoxnenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyudeHust. Kucimotsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL
HacpimieHHble 1 HEHACBIIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBAHUSL.
Ponp pacTBOpoB B Ipupoz€ U B KU3HU 4YesioBeKa. KpyroBopor Boabl B IIPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanus neopranmveckux coemuHenmit. Oxcumwl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyrone. Homenknatypa oxcugoB. Dusnmdyeckne ©W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomydeHne oKCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMHUYECKUE CBOMCTBA
ocHoBaHMM. [lomyuenne ocHOBaHM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosrydyeHue KUCIOT.

Conu. HomeHnkiatypa coseid. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPXKAHUS KACIOPOAA B BO3AyXE, IMOJyUYCHHUE,
cobupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNe
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMM OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PpACIO3HABAHUE M H3yUEHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoposaa ¢ okcugoM meau (II)
(BO3MOXHO HCITIOJIb30BAHUE BUEOMATEPUAIIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEILECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW AOJIE pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBAE BOAbI C METAJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB Pa3jIMYHBIX KIACCOB,
HaOJFOICHNE W3MEHEHHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCIJIOT W IIEJIOYCH,
uzyuyeHue B3zaumojencTBua okcuga meau (II) ¢ pacTBOpoM CepHOUM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHW, BBITECHEHHE OJHOTO METAJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHeWmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoauueckasi cucreMa XUMHYECKHX
iemeHnToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTETILHO-BOCCTAHOBHUTE/ILHbIC PEAKIMHU

[TepBbie TOTMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsTue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W AJUHHONEpPHOAHAsS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. Ou3nyeckui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuonnueckon cucremsl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHuto B [lepunoanueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. M. MenneneeB — y4é€HbIM U
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C pPAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU ).

Mesicnpeomemmnule cea3u



Peanu3anus MeXNpeaMeTHBIX CBA3EH MpU M3YYEHHMM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIM (akT, rUroTe3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukamus, TMepuoIUIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILleCTBA, I'a3, (PU3MYECKUe BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaius, KalblUsi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUNA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TemioBoMy 3¢@deKty, Mo
U3MEHEHUIO CTETECHEN OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTaju3aropa). JK30- U HIOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonsatue o xkaramuse. [lonsTue 0o xumMuueckoM paBHoBecuu. DakToOpHI,
BIIMAIOLNIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOM ~ PEAKLIHM. CocraBneHue YpaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHu3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMUYeCcKo# cBsi3u. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIe B CBETE MPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O rMapOIU3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOLUMAIMU KHCJIOT, IIEJI0YEM H COJeH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKA  MPOTEKaHUA  peakuMid HMOHHOrO  OOMeHa
(oOpazoBaHue ocajaka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIIUTENIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PAaCIO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEaKUUMM Ha HOHBI, pEILICHHe
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 4 MX cOeIMHEHUS

OO6mast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMeTajlaMH, [Ieso4amMu). XJIOpPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NpUMEHEHHeE. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (uU3MYecKue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(GUKAIIMU KUCIOPO/Ia
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENIM KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE PpEeakiUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYyYeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynepar-non. Haxoxaenue cepbl u €€ COEAMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAlollel Ccpelbl COEAWHEHUSMU cepbl (KUCIOTHBIE MO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OOmasi xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
dusnyeckue u xuMu4yeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
¢buznyeckrue 1 XMMHUYECKHE CBOMCTBA, NOJyueHue U npuMenenue. Coiau aMMOHus,
ux (pU3NUEeCKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3nYecKue U XUMUYECKUE
CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHSA B KaueCcTBE MHUHEPAIbHBIX
yno0peHuil. XuMU4YeCcKoe 3arps3HeHIEe OKPY KAIOIIEH CPelbl COSTMHCHHUSIMU a30Ta
(KUCITIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznueckne M XUMHUYECKHE CBOMCTBA.
Oxcun dhochopa (V) u dhochopras kucnora, GU3nIecKue 1 XUMHUIECKHUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

OObmas xapakTepuctuka 31eMeHToB [VA-rpynnbl. OcoO0eHHOCTH CTPOCHHUSA
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOPOCTpAaHEHUE B TPUPOAE, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa u €€ coiu, UX (pU3nYecKkue U XMMUYECKHUEe CBOMCTBA,
nojiyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SMICTBE.

[TepBoHavasibHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MNPUPOAHBIM Ta3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yriieBoiax — U UX
poiid B OKM3HM 4eloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHuYecKux W
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mnpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX UCMIOJIb30BAHHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHelllline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OC€TOH, *kene300eToH. [IpobmeMbl 6e30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKNEe (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
raJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOT€HHUIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOMIOICHUE TIpoliecca OOyTiIuBaHUs caxapa Ioj JAeiCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKUX CBOMCTB
pa30aBIC€HHOI CEepHOI KUCIOTHI, MPOBEICHNE KAYECTBEHHON PeaKkIMi Ha CyJb(aT-
MOH W HAOJIOJeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeguHEeHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HocHOopHBIX ymoOpeHuid, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyUYEHUE CBOWMCTB amMMHaKa, MpPOBEIACHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U PocdaT-uoH U M3y4YeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C ME/IbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENen
KPUCTAIUTMUECKUX peHETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOMpaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YTJIEKHUCIIOTO ras3a, MpOBEeJACHUE KaueCTBEHHBIX peaKkiui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMIICHHUE C
NPOAYKIMENH CUJMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe « BaxkHenme HeMEeTaJUTbl U UX COCTUHEHUSD.

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B Ilepmommueckon cucremMe xumudeckux siemeHToB /J[. U.
MenpaeneeBa u ctpoeHus atomoB. CTpoeHre MeTauioB. MeTtaiuyeckas CBA3b U
METAJIMYEeCKasi  KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTamioB. OU3nyecKkre U XMMUYECKHe CBOWCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTauioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenouynble MeTambl: MONOXKEeHUE B [lepruonnueckoil cucTeMe XMMHUYECKUX
sanementoB JI. M. MenaeneeBa, CTpOGHHE HMX aTOMOB, HaXOXKJIEHHUE B IMPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpus U Kamus). OKcuiabl u



TUIPOKCUAB HATpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHEHUU.

[Ilenoyno3emenbHblE METaUIBl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuonuueckon cucreme xumudeckux snemeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0XJICHHE B Ipupoe. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0keHHE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . Menpgeneesa, CTpOEHUE aToma, HaXOXIACHUE B Ipupone. PU3nuecKue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [leproguueckor cucteMe XuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOECHHE aToMa, HAaXOoXAeHuWe B mnpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuApoKcuabl U coiu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpa3lamMu METalIOB U CIUIaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METaUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJ30BAHUE BHUAECOMATEPHATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS Keje3a B KUCIOPOAE
(BO3MOXHO ~ MCIIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kalblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe « BaxHerlume
METAJJIbl U KX COCIUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momomrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arpsi3HEHUE OKpYyXkaroleid cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponp xuMun B pelieHn 3K0JI0THYECKUX
npooIIeM.

Xumuyeckuii IKCnepumenm:

u3yyeHue oOpaslioB MaTepualoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHbBIE
MaTepualbl).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXmnpeaMeTHBIX CBA3€H MpU M3YYCHHH XUMUU B 9 Kiacce
OCYIIIECTBIISICTCS 4Yepe3 HCIOJb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (PAKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKANKs, TMEPUOAUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHHUE, IMapPHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHUAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU],
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUU 3apsi, TPOBOJHUKH,
MOJIyITPOBOJTHUKH, ~ TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MI0JIC3HBIE HCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaTbl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCITUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAIULUOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMU M HOpPMaMHM IIOBEIEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCA CUCTEMOM IO3UTUBHBIX IICHHOCTHBIX OpPUEHTAaUUd W
pacLIMpPEHME OIIbITA IEATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAay4YHOMY HAcCJE€IHI0, NMOHMMAaHWS 3HAYEHUsS XWMHUYECKOM HAyKd B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAIETh TOCTOBEPHOW HMHQOpMaluei o
NIEPENOBBIX JOCTI)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) rpasKaIaHCKOr0 BOCIIMTAHMSA

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUM Y4E€OHBIX, IMO3HABATENbHBIX 3aJa4, BBINOJHEHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4eOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IOBEJECHWE M TOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4HOH KapTHUHBI MHUpa, MpeICTaBiICHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOAHOU CPENOH, O POJIM XMMHUU B ITO3HAHUM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHUs HaOMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOOCTYNHBIMU TEXHHUUYECKHMMH CpPEIACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0O U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K €amMO0Opa30BaHUIO, IMPOEKTHOM W HUCCIEA0BAaTENIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOyueHUs B
JIaIbHEUIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIMOTPEOIEHUS aJKOToJsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJNIO/IEHUsT TIpaBW O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS NPEIMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIM BBHIOOD
WH/IMBHUIYATbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEenrHo! npodeccuoHaIbHON AeATEeIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHHUSI, IOHUMAaHUE IEHHOCTH 30POBOTr0 U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nYeCcKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOIOIECHUS
npaBuJ €30MaCHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAKOIMIMUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YUYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOH, I ITOBBILLIECHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJNbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeW MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAIIbHON MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAYYHbIE TMOHATUS (3aKOH, TeOopus,
IPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHPOBATH MPEACTABIECHUE O IEIOCTHOU



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUCOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbIE oOecnednBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHUSI HCIMOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKHU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJI1 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 1T KIACCH(PUKAINA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTMUECKHE PACCYKJIeHHS (MHIYKTHBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOBI M 3aKJIFOUYCHUS

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMBIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ 3JIeMEHTa), XuMudeckas (opMmyna W ypaBHEHHUE
XUMHUYECKOW pEeaKlui — MPpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBIATH U XapPaKTEPU30BATH CYILIECCTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XMMHUYECKUX PEAKIIUM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIOJIb30BATh IMOCTABJIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYIUPOBATh 000OIICHUS 1
BBIBOJIBI 110 PE3YJIbTATAM MTPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUYET
0 MpoJieJIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pasTUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJIyYaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbI U 3aIPOCHI TIPHU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOIWMBIX MJIS BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPENCIEHHOTO THITA, TPUOOPETCHUE OMBITA B
00JIaCTH ~ MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTUM,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JAuarpaMMaMH,
npyrumu ¢opmamMu rpaduKu U UX KOMOHWHAIUSIMU,

yMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipolecce Yy4eOHOW U
UCCJIeI0BATENHLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYKAIOLIEH MPUPOTHON
CpEIIbI.

KoMMmyHMKaTHBHBIE YHUBepPCcaJIbHbIE YueOHbIe NeiCTBUA:

YMEHHMs 3aJlaBaTh BOINPOCHI (B XoJie¢ nauasora W (WIM) IUCKYCCHUHU) IO
CyLIeCcTBY  0OcyXnaeMoil  TeMbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MPEe3eHTAIHIO
pPE3yJIbTATOB BBHIMOJIHEHUS] XMMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNcHUe KpPUTEPHEB IO OICHKE KavyecTBa
BBHITIOJITHEHHOUW paOOThI U JPYTHE).

PerynsiTuBHbIE YHMBeEpCcAJbHbIE Yy4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U TPU HEOOXOMAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENIbHBIX 3a7[a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IMOJYYEHHOTO pE3yJbTaTa 3asBICHHON IENH, yMEHHE
WCITOJI30BATh M aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsI, YCTAHOBJEHHOTO JIaHHOW (QeaepanibHOl pabouell MporpamMmoi,
BBIICJISIFOT: OCBOCHHBIC OOYYAIOIMMMHKCS HAy4YHBIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupuIecKue I MpeAMETHOW o0nacT  «XUMUsS», BUIBI
JEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YIYCOHBIX M HOBBIX CUTYAITUsX.

K xoH1y oOydenus B 8 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHUYECKasl Peakius, KIacCH(PUKAIUS PEaKIHil: peaxkiuu
COCAUHEHHUs, pEAKUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKIINH, TeII0BOU 3PeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOHW aroMa, aToOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATMOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUA U
MIPUMEHATH T MOHITUA PU OMUCAHUU BEMIECTB U UX MTPEBPALICHNU;

e WCIMOJBh30BaTh XHWMHUYECKYK) CHUMBOJHUKY [UIsl COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUECKUX PEAKIIUIA;

e ONpENesATh BAJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKONW CBsS3M (KOBWJICHTHAas W WOHHAs) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbicha Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoxkeHus B [lepuoamdeckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaIpo;

e ONUCHIBATh U XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKHMX DJIEMEHTOB: pa3iIvyaTbh TMOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema xumuueckux snementoB [ W.
MenpeneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO IIEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBy YYAcCTBYIOIIMX B pPEAKIUHU
BEILIECTB, 0 TETUIOBOMY (D deKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 1o (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJIF0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIE OTEPAIMA MBICTUTEIBHONU NESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3alUI0, KIacCU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX PpEaKIUi, EeCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMUYECKOM  MOCYIOM U
7ab0opaTOpHbIM 000pYIOBaHHEM, a TakXKe MpaBuiiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH T[O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHUIO H COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEACTEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYyTHE).

K konIty oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTWOH, AaHWOH, NPOCTOE BEILIECTBO,
CJIO’)KHOE BEUIECTBO, BAJICHTHOCTbh, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHWMHYECKOW pPEaKUW{, NPENEIbHO JIOIyCTHUMas
xoHuentpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHMUYECKYI0 CHMBOJMKY JJIsi COCTaBJieHUs (Hopmy
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIIEHNS] XMMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIECKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHU Mo (opMynaM, BUJI XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTALIINYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;

packpsiBath cMbIca [lepuomnueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyo (opmy llepuoanyeckoil cucTEMBl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «ImoOovHas
noarpynna (b-rpynma)», Manbsle W OosbliMe NEPUONbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEITCSI B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsia sAapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB JJIEMEHTOB M MX COCAVUHEHUHN B
Ipenesiax MajblX IIEPUOJ0OB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHUCIy M COCTaBy YYacCTBYIOIIMX B pPEaKUUU
BELIECTB, MO0 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTENEHEW OKUCIIEHHUS
XMUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMHUYECKHUE
CBOMCTBA IIPOCTBIX M CIOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKLUM;

COCTAaBJISAITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOININX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKTy BEIIECTBAMU PA3IUYHBIX KIACCOB,
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEAKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOEHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO ©  MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyJie
COEIMHEHMSI, MAaCCOBYIO JIOJII0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAHMUS ~ XMUMHYECKOWM  TIOCYIOM |
7a00paTOpHBIM  O00OpYJOBAHMEM, a TaKXKe IMpaBujia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH IO BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIAECKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, TOJATBEPKAAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICTUTEIbHON JI€SITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — U1 M3YUYEHHs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIi, €CTeCTBEHHO-HAYYHbIC METOIbl TIO3HAHUS —
HaOJIOICHNE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCICPUMEHT (peajbHBIA M
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoauvecTBo 4yacoB
Ne HaunMeHnoBanue pa3iesioB u JIeKTPOHHbIe (HH(PPOBHIE)
n/n TeM MPOrpaMMbl Bcero Konrpoanueie TpakTieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pasznea 1. [lepBoHayaibHbIe XMMHUYECKHE OHATHS
Xumus — BakHast 00J1aCcTh
L1 €CTCCTBO3HAHUS U 5 ) Bbu6nmuoreka [IOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa u xumMu4eckue 15 1 bubmunorexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe/ Il HEOPraHHYECKUX BelleCTB
)1 Boznyx. Kucnopoa. [Tonsitue 6 bubnnorexka HOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucinorax 2 1 Bbu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [Tonstue 06 5 1 1 bubnuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuu




[leproauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XAMUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atroma
XuMu4eckas CBs3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeity 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB IT1O 68

[NPOT'PAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanMeHnoBaHMe pa3iesioB U TeM undpoBbie
Ne i/m P Kontpoabnbsie  IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pasnen 1. BemecTBO 1 XUMU4YecKHe peaKIuu
L1 [ToBTOpEeHME U yriTyOJIeHHE 3HAHUT 5 1 bubnnorexka HOK
) OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOLHAITHSI. 2 1 1 bubnnorexka HOK
' XHUMHUUYECKUE PEAKLIUH B paCTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUSI
)1 OO0mas XxapakTepucTUKa XUMHYECKUX 4 1 bubnnoreka HOK
) sneMeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 3nemeHToB VIA nrbl. Cepa u e€ 6 buommorexa LHOK
’ TPYHIEL L-€p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymmsl. A30T, pochop 1 ux 7 1 buommorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.4 anemeHTOB [VA bl YTIEPO U 8 1 2 bubmmorexa [OK
' . by ' poa https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Nroro no pazaeny 25




Pa3gen 3. MeTaJJIbI M X CO€THHEHUSA

Bbu6nmuoreka [IOK
3.1 0o 5| 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakuelme MeTauibl U UX COeIUHEHUS 16 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20
Pa3nen 4. XuMus u oKkpy:kamomias cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HU 4EJIOBEKA 3 bubmmorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHoOEe BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68







HOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoxa Bceero Kontpoabueie  Ipaxtiieckue u3ydeHusi o0pa3zoBaTejbHbIE
padoThI padoThbI
pecypchbl

| [Ipeamet xumun. Posib XUMUU B KU3HU | bubnunorexa [IOK
yeJjioBeka. Teja U BelnecTna https://m.edsoo.ru/ff0d210c¢

2 ITonsTue o MeToAaX MO3HAHUS B XUMHU 1 bubnnorexa LHOK

https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0opaTopun U MpUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTtele BemecTBa 1 cMecH. CriocoObl | bubnuorexa [{OK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa OK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU ITOBApPEHHOM COJIN)»
but6mmoreka [IOK

6 ATOMEI H MOTICKYJIb! ! https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU 1 bubmuorexa [{OK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cinoxHBIE BELIECTBA 1 bubnnorexa LHOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

10 X .B
nmmeckas Gopmya. Banestrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmuorexa [{OK
OtHocuTeNnbHAs MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10715 XUMHAYECKOr0O bubnunorexa [IOK
3JIEMEHTa B COeJUHECHUU https://m.edsoo.ru/ff0d350¢
13 KonuuecTtBo BemecTBa. Mob. bubnuorexa [{OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [{OK
XuMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBUs IPOTEKAHUS bu6muoteka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHS MaCChl BEIIECTB. bu6muoreka [IOK
XUMHYECKUE yPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust koaudecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYSCKUX bubmorera LOK
Hl . yp https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanuss XuMHUECKUX peaKITui
18 (coe I/IHq;HI/IHH A3JI0KCHHMSI e bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoNeaucT. O600IIeHNHEe U Bubnmorexa [IOK
H At Hf https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3aIys 3HaHUN
20 PeseprHbIil ypok. O6001IeHIE U bu6muoreka [JOK
cUCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
)1 KonTponbnas padora Nel no teme bubnmoreka [JOK

«BGH_IGCTBa U XUMHUYCCKUC PCAKIIUN)

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razon. Cocran

but6mmoreka [IOK

22 .K —
BO3yXa. RUCTOPOA = STEMEHT H https://m.edsoo.ru/ff0d448e
nmpoctoe BeuecTBo. O30H
dOu3nvecKkrue U XUMUYECKUE CBOMCTBA
23 KHUCJIOpoJia (PeaKIuy OKUCICHUS bubmorexa OK
poza (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOblI moJryueHus KUCI0poaa B
24 71a00paTOPHUH U TIPOMBIIIICHHOCTH bubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3¢ ekt xumMudeckoi
’5 peaKkiuu, MOHITHE O bubnunorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedThb, yrojb U METaH).
26 3ar ﬂsﬂeéneqlioz. yxa CII0COOBI iro bubmorexa OK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALECHUS
[TpakTrueckas padota Ne 3 o Teme
27 «ITonmydenne u coOMpaHKe KUCIOPOaa bubmorexa OK
' . P posa, https://m.edsoo.ru/ff0d4ac2
W3YYCHHE €r0 CBOMCTBY
)3 Bomopon — snemeHT u mpocToe bubnunorexa [IOK
BenecTBO. HaxoxaeHue B npupoie https://m.edsoo.ru/ff0d4dd0
29 dOu3nuecKkue U XUMUYECKHE CBOMCTBA bubnunorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa [IOK
30 ITo € 0 KHCJIOTax M CO
T HCTOTax 1 coMx https://m.edsoo.ru/ff0d50d2
31 CriocoOsI MoTy4eHus BOAOPOia B bu6muoreka [JOK
nabopaTopuun https://m.edsoo.ru/ff0d4dd0
32 [TpakTrueckas padota Ne 4 o Teme bubnuorexa [{OK




«Ilonyyenue u cobupanue BOAOPOa,
W3y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4142

Momsipablii 00bEM ra3oB. 3aKOH

bubnunorexa [IOK

33
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA
34 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorera LOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienust 00bEMOB ra3oB 110
35 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa OK
b .. peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Tra30B
16 dOu3nvecKue U XUMUYECKUE CBOMCTBA bubnuorexa [{OK
BOJBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBaHui. [Tonstue 00 bubmuorexa [{OK
AHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputenb. HachiieHHbIe
38 u HI;HaCBIpeHHBIIe) aCTBOPBI NE.CCOB&SI bubmorexa OK
H p Pl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo teme
«ITpuroroBieHue pacTBOPOB ¢ bu6muoreka [IOK
39 .. . N
OIIpEEIIEHHONW MacCOBOM HOJIEN https://m.edsoo.ru/ff0d5Seba
pPacTBOPEHHOTO BEILIECTBA»
40 PeseprHbIil ypok. O6001IeHIE 1 bu6muoreka [IOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
A1 Konrponsnast padora Ne2 o teme bu6muoteka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
4 Oxcunpl: cocTaB, KiacCUpUKAIINS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
43 [Tonydyenne nu XuMHYECKHE CBOMCTBA bubnuorexa [{OK




KHCJIOTHBIX, OCHOBHBIX H aM(bOTepHI)IX

https://m.edsoo.ru/ff0d664e

OKCHUJIOB
44 OcHoBaHUs: cOCTaB, Kiaccupukanms, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 ITonyueHue u XMMUYECKUE CBOMCTBA bu6nuorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: cocras, kitaccudukanms, bu6muoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
47 [TonyueHnue n XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
48 cnocoébllj ot ‘-I)GHI/ISI XI/IMI/I‘-IZ(I:)KI/IG bubmorexa LOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6. Permenue
49 SKCIIEPUMEHTAJIBHBIX 337134 10 TEME bu6muoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
50 I'eneTrnueckas cBsi3b MEXKy KilaccaMu bu6muoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bu6muoreka [IOK
51 O06001IeHrEe U cUCTeEMaTH3alus 3HAHUH 1
https://m.edsoo.ru/00ad9cb2
Kontponbras padora Ne3 mo teme
" bu6muoteka [JOK
52 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
n https://m.edsoo.ru/00ad9¢1la
COEIMHEHUI
[TepBbie MOMBITKY KIACCUPUKAITUU
53 XUMUYECKUX A1eMeHTOB. [loHsTHE O bubmmorera IIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
54 [Tepuonnueckuii 3aKOH 1 bubnmoreka [JOK




[lepuoanueckas cucteMa XUMUYECKUX
anemeHToB /I. 1. Menaeneesa

https://m.edsoo.ru/00ada52¢c

55 [Tepuopl, rpyniibl, TOATPYIIIBI bubmorexa OK
https://m.edsoo.ru/00ada52c
56 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 351eKTpOHHBIX 000JI0UeK
57 aTOMOB 3J1eMEHTOB [leproauueckoi bubnnorexa LHOK
https://m.edsoo.ru/00ada6bbc
cuctemsl [. . Menaeneera
XapakTepucTuka XMMUYECKOTO
58 3JIEMEHTA MO €T0 MOJIOKECHHIO B bubmuorexa [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauueckoro 3akona ams
59 pa3BuTHUs HayKu U npaktuku. J[. 1. bu6nuorexa [IOK
MenpneneeB — y4E€HBIM, NIEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
60 DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6muoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 HNonnas xumuueckas CBsi3b
https://m.edsoo.ru/00adac34
6 KoBaneHnTHas nonsipHas XuMH4ecKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HenosnsipHasi XUMU4ecKas bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubnunorexa [IOK
64 CTeneHb okHCICHHA https://m.edsoo.ru/00adae28
65 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [{OK




peakuuu https://m.eds00.ru/00adb076
66 OKucnauTeny 1 BOCCTAHOBUTEIU 1 bubmorexa [TOK
https://m.eds00.ru/00adb076
67 PesepBHblit ypok. O6o0mienue u 1 bubnmoreka [JOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
68 Konrponsnas padora Ne4 o teme | bu6muoteka [JOK
«Ctpoenne aroma. XUMHUYECKas CBA3bY https://m.edsoo.ru/00adb486
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Kontpoabnbie IlpakTuueckne f::;:ennﬁ ﬁgliI;ZE:fenbnme
padoThI padoThbI pecypesI
IIepnoanueckuit 3aK0H.

1 [lepronuueckast cucrema | bu6muoteka [JOK
XUMHYECKHUX 3JIeMeHTOoB [[. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 bubmorexa LOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukamnmst 1 HOMEHKIaTypa | bubnuorexa [{OK
HEOPTaHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper xumMudeckoii CBSI3U M THITHI 1 bubnunorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6

5 Pezepublit ypok. O6001menue u | bu6muoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
Kontposbnas padora Nel o teme

6 «IloBTOpEeHue u yriayOieHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

7 Knaccudukammst xumuaeckux 1 bubnunorexa [IOK
PEAKIUI MO pa3TMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN

8 peakuuu. [loHsTHEe O TOMOT€HHBIX U 1 bubmorexa [TOK

https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
9 [ToHsiTHE O XMMUYECKOM PABHOBECHH. 1 bubnmoreka [JOK




@DaKTOpHl, BIUSIIOLUINE HA CKOPOCTh
XUMUYECKOW PEaKklUU U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHUSI

https://m.edsoo.ru/00adc28c

OKuCINTEIFHO-BOCCTAHOBHUTEIILHEIE

bubnunorexa [IOK

10
peakuu https://m.edsoo.ru/00adcade
Teopus dIEKTPONUTUIECKOU

11 nccornuanuu. CUIbHEIE U ClIa0ble bubnnorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

12 Hounrlie ypaBHEHUS peaKIuil bubnnorexa LHOK

yP peaKt https://m.edsoo.ru/00add448
XHUMHUYECKHNE CBOMCTBA KUCIIOT U
13 OCHOBAaHHUIl B CBETE IIPEACTABICHUI bubnnorexa LHOK
p vﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITII
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
14 [IPEACTABIIEHNAN 00 bubmmorexa [OK
bed o https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIT
15 IlousTue o runponmuse coieu bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4

16 O06o00meHNe U CHCTEMAaTH3aIIHS bubnuorexa [{OK
3HAHUHN https://m.edsoo.ru/00addd12
[Tpaktrueckast pabora Ne 1.

17 «Pemenne skcIiepruMeHTaIBHBIX bubmmorexa LOK

p https://m.edsoo.ru/00addbfa
3agauy»

13 PezepBublit ypok. O6001meHue u bu6muoteka [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c¢
KontponsHas padora Ne2 o reme

but6mmoreka [IOK
19 «ONEKTPOIINTUYECKAS TUCCOLIMALINS.

XVMMHYECKUE PEAKIIUM B PaCTBOpax»

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




OO61as xapakTepuCcTUKa raJoreHoB.

20 XuMHUYECKUE CBOMCTBA HA TPUMEPE bubmorexa OK
pumep https://m.edsoo.ru/00addfe?
xJjopa
XnopoBogopoa. ComnsiHast KHCJIOTA,
. but6mmoreka [IOK
21 XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[Ipakruueckas padora Ne 2 o reme
22 «ITonyueHne COMAHON KUCIOTHI bubmorexa [TOK
y N . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucnenus mo ypaBHEHUSIM
23 XUMHYECKHUX PEaKIIUU, €CIIU OOUH U3 bubnnorexa LHOK
p ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
24 OO01mas xapakTepuCcTHKa JIEMEHTOB bu6muoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATI0TpOTIHBIE MOJU(UKAIIUN CEPHI.
)5 Haxoxnaenue cepbl U €€ cCoOeTMHEHUI but6mmoreka [IOK
B MpUpOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
26 CepoBonopon, CTpoeHHE, bubnmoreka [JOK
bu3HYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
27 ¢u3nuecKkrue 1 XUMUYECKHE CBOWCTBA bubmmorera IIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE TIPOMBIIIIEHHOTO CII0co0a
N but6mmoreka [IOK
28 MIOJIyYEHUSI CEPHOU KUCIIOTHI.

XHUMHUUYECKOE 3arpsA3HEHUE
OKPYKaIOIIEH Cpeabl COEAUHEHUIMU

https://m.edsoo.ru/00adec8a




cepsl

Bruncienne MaccoBOi TOJIU BBIXOAA

bubnunorexa [IOK

29
NPOJIYKTa PEAKINHT https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa JIEMEHTOB

30 VA-rpynmnsl. A30T, pacripocTpaHeHHE bu6nuorexa [IOK
B IIpupoe, GU3NIEeCKue 1 https://m.edsoo.ru/00adeca6d
XMMHYECKHE CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

31 XMMHYECKHUE CBOMCTBA, MOJIYYEHUE U Bubamorexa [IOK

> HOTY https://m.edso0.ru/00adf004
MPUMEHEHUE
[IpakTruueckas padota Ne 3 o Teme
but6mmoreka [IOK
32 «ITonyuenne aMMuaka, U3y4eHUe €ro
. https://m.edso0o.ru/00adf180
CBOMCTB»

13 A3oTHas KucioTa, e€ Gu3nIecKue u bubnunorexa [IOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHUS B KAUECTBE MUHEPAIbHBIX

34 no0pennii. XuMudeckoe bubnnorexa LHOK
yAObP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY’KaloIel cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V) u

35 (bocg))o pHaﬂ KI/ICJI((I))Ta (bq)plz:m(qez:xne u bubmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTyUYEHUE
Hcnons3oBanue pochatos B

36 KaueCTBE MHHEPAIBHBIX YAOOPECHUH. bu6muoreka [IOK
3arpsi3HEHUE TPUPOAHON CpPeIbl https://m.edsoo.ru/00adfc20
docharamu

37 Yraepon, pacnpocTpaHEeHHE B bubnuoTexa [{OK




npupoje, Gu3nIecKue 1 XUMHIECKHE
CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcuapl yraepoja, ux pu3ndeckue u
XUMHUYECKHUE CBOVICTBA.

bubnunorexa [IOK

38
DKOJIOTHYECKUE TTPOOITIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

b K
39 VYronbpHas KUCIIOTa U €€ COTU nommorexa 10
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padota Ne 4 o Teme

40 "[Tonyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peaxiys Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHayanbHbIe MOHATHUS 00
41 OPraHMYECKHX BEIIECTBAX KaK O bubmorexa [TOK
p . https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX yTiepoaa
bubnunorexa [IOK
42 Kpe i U €r0 COeIMHE
DEMHHIH €T FIHCHHA https://m.edsoo.ru/00ae080a
[Ipaxruueckas padora Ne 5. Pemenue

43 SKCHEPUMEHTAIBHBIX 337a4 [10 TEME bubnmoreka [JOK
«Baxxnenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS»

44 PezepBublit ypok. O6001meHue u bu6muoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
KoHntposbnas padora Ne3 no teme

45 «Baxueiine HeMeTaIbl U UX bubmorexa OK

https://m.edsoo.ru/00ac0e18
COCITMHEHUS
46 OO0mas xapakTeprucTUKa XUMHYECKUX bu6muoreka [IOK

3JICMCHTOB — MCTaJIJIOB.

https://m.edsoo.ru/00ael103e




Merannuyeckas CBs3b U
MeTa/UIMYeCcKasi KpUCTaIMIeCcKast
pemérka. Pu3n4ecKue CBOMCTBA

METAJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
47 DIIEKTPOXUMHUYECKUHN DS bubnmorexa LOK
P . pAx https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaNIOB
OO6mue cnocoOb! MOTyYeHUS
MeTaiuioB. CruiaBel. Belyucienus no
48 ABHEHUSIM XUMHUYECKUX PEAKIINI bubmmorexa LOK
yp PCAKLIH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
npuMecu
but6mmoreka [IOK
49 [ToHsTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
50 €JIOYHBIE METAJLIIbI
10 https://m.edsoo.ru/00ae14b2
51 OKCHUbI M TUAPOKCUBI HATPUS U bubnuorexa [{OK
KaJIus https://m.edsoo.ru/00ae14b2
5 [[{erouHO3EMENBHBIE METAILIIBI — bubnmoreka [JOK
KaJIBIIMA 1 MarHui https://m.edsoo.ru/00ael 5¢8
53 Bakueimue coemMHEHNA KLU bubnnorexa LHOK
4 A https://m.edsoo.ru/00ael5e8
54 O000I1IIeHNE U CUCTEMATU3ALIUS
3HAHUHU
55 JKécTtkocTh BOJIBI M1 CLIOCOOBI €€ bubnuorexa [{OK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
56 [TpakTrueckas pabota Ne 6 o Teme bubnmoreka [JOK

"YKECTKOCTE BOABI I METOEI €6

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




ycTpaHeHus"

57 N —— bubmuorexa [{OK
https://m.edsoo.ru/00aelc64
58 AM@oTepHbIe CBOMCTBA OKCUAA U bubnmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
59 Keneso bubmuorexa [{OK
https://m.edsoo.ru/00ae1d86
60 Okcubl, THIPOKCUIBI U COJIM JKETe3a bubnmoreka [JOK
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
61 O06o01IeHre U CUCTeMAaTH3aINs
3HAHUU
[Ipaktruueckas padota Ne 7. Pemenne
6 AKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME bu6muoreka [IOK
«Baxnenme METaJIbI U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Boruncnenus o ypaBHEHUIM
XUMHUYECKHUX PEAKIIHi, eCIU OJUH U3
63 peareHTOB J1aH B M30BITKE WIH bu6muoreka [IOK
COAEPXKUT IpuMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJA IPOJYKTa
peakuuu
64 O00011eHNEe U CUCTEMATU3AIMS
3HAHUU
KonrtponsHas padora Ne4 o reme
65 «Baxnenme METaJIbI U UX
COEJIMHEHUS»
66 BemectBa u maTepuansl B bu6muoreka [IOK

IIOBCEIHEBHOU KU3HU YEI0BEKa

https://m.edso0.ru/00ae3f50




67

XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaIoIIEeH Cpeabl

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

68

Posb xumum B penieHun
9KOJIOTUYECKHUX MPOoOIeM

bubnunorexa [IOK
https://m.edsoo.ru/00ae4270
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
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METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA
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