MUHUCTEPCTBO NPOCBEIEHUS POCCUVICKOM ®EJEPALIIN

PACCMOTPEHO

3am.gupekropa no YBP

Hprkymckasa

oonacmeo

MO Huscneyounckuil paiiou

MKOY "lllupokoBckas COLI ™

COI'NTACOBAHO
3am.qupekropa no YBP

YTBEPX/IEHO

JIMpEeKTOp IIKOJIbI

Mamaxk O.B..

MYHULUWMNAJIbBHOE KASEHHOE

OBLEOBPA3OBATEJ/IbHOE
YYPEXOEHNE
"LUMPOKOBCKAA CPEAHAA
OBLUEOBPA3OBATEJIbHAA
LUKOJTIA"

Mammaxk O.B.

Digitally signed by MYHULIMMANbHOE KA3EHHOE
OBLLEOBPA3OBATE/IbHOE YYPEXAEHWE "LLUINPOKOBCKAA CPEAHAA
OBLLEEOBPA3OBATEJIbHAA LLUKONA"

DN: c=RU, st=MpkyTckas obnactb, street=YJ1. LLKOJNbHAA, 3[. 17, |=C
LLIMPOKOBO, title=npektop, o=MYHULIMA/IbHOE KA3EHHOE
OBLLEEOBPA30BATEJIbHOE YYPEXOEHWE "LLMPOKOBCKAA CPEAHAA
OBLLUEOBPA3OBATEJIbHAA LLKONA",
1.2.643.100.1=120D31303233383031383933373532,
1.2.643.100.3=120B3035303939373536323935,
1.2.643.100.4=120A33383335303530333831,
1.2.643.3.131.1.1=120C333833353030303931333037,
email=nruo1@yandex.ru, givenName=Anna HukonaesHa,
sn=[octaHorosa, cn=MYHULIUMNANTIbHOE KASEHHOE
OBLLEOBPA30OBATE/IbHOE YYPEXXAEHWE "LLUINPOKOBCKAA CPEAHAA
OBLLEEOBPA30OBATEJIbHAA LLKONA"

Date: 2024.03.06 17:51:58 +08'00'

IToctanorosa A .H.
[Tpuxaz Ne60

ot «30» aBrycra 2023 r.

PABOYAS ITPOI'PAMMA

(ID 2252130)

yueOHoro npeamera «Xummus. ba3oBblii ypoBeHb»

U1t o0ydarommxcs 8 — 9 kiraccoB

c.llTupoxoso 2023rox roa



MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOTrPaMMBbl OCHOBHOTO 001IIeTr0o 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil MmporpaMMel
BOCITUTAHUS U C Y4ETOM KOHLIETIINU MPENofaBaHus Y4eOHOTo MpeaMeTa « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHUTaHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMHU Y4YEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTEIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeesieHne €ro Mo KiaccaM W CTPYKTypHpOBaHUE TIO
pa3jenaM W TeMaM [porpaMMbl MO XUMHH, ONPEAENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHS XUMUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAeNsIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3YUEHUS IPEAMETa U OCHOBHBIX
BUJIOB YYE€OHO-TIO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMUPYEMBIE XHMHEH MPEACTABICHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 HSBOJIIOIMU BEILIECTB B MPUPOJE, O MYTSIX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuyenune xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  Jisi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOM y4eOHOW JESTENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JeSATEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYIHON IPAMOTHOCTH 00yUYarOIIUXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlanHbple HampaBlieHUS B OOY4YeHHMM XMMHH OOECIEeYMBAIOTCS CHElU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MEIaroruyecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHW XMMHUH Ha ONpEACTIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATHN
OPraHUYECKON XUMUH.

CrtpykTypa coiep:kaHusi MpOrpaMMbl MO XHUMHH C(OPMHPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoaa kK e€ uzydyeHuto. CoaepikaHHe CKIAAbIBAETCS U3 CHCTEMBI
HNOHATUH O XMMHUYECKOM AJIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHA O XMMUYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMILY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

— Ilepuoanyeckoro 3akona /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMpeACTaBICHUN 00 3IEKTPOJIUTUYECKOM JUCCOLMAIUMM BEIIECTB B
pacTBopax.

Teopernyueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJEI0BATEIBLHO OT OJHOIO
YPOBHSI K JAPYrOMY, BBINOJHSS (PYHKIUMU OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEHW NMPAKTHYECKOTO NPUMEHEHHUS U IMOJYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XUMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
MIPEACTABIICHNAS] O XUMHYECKON COCTABIIOIIEN HAYYHOW KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOW MNpUPOIbI, LEHHOCTHOIO OTHOLIEHHS K HAyYHOMY 3HAHUI0 U
METO/JaM IO3HaHUs B Hayke. M3ydeHne XMMHM IPOUCXOAHUT C IPHUBJICUYECHHEM
3HaHUW M3 paHee U3YyYEHHBbIX Y4eOHbIX mpeameToB: «OKpyxaromuii Mupy,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYpPHI.
3amavya y4eOHOrO TpeIMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAHUN — Ba)KHEUINX (PaKTOB, MMOHATHHA, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B



MpUOOIIEHNM K HAy4YHBIM METOJIaM TO3HAHUS TMPU H3YYCHUH BEIIECTB W
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HUCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHM IMpaBWJ O€30MacHOro oOpallleHHus ¢ BelleCTBaMU B
MTOBCEHEBHOM KU3HMU.

[Ipu u3yuyeHun XMMHUHM Ha YPOBHE OCHOBHOT'O O0OIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpHOOIIeHHE
oOy4JaronmMxcss K CaMOCTOATENbHON I03HABATENbHONU JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYarOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanue oOmEeH QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYyYHOU
rpaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH U OILCHHUBATH SIBJICHUS
OKPYXAaIOLEr0 MHpA, UCIOJb3Ysl 3HAHHUS M OMBIT, MOJYyYEHHbIE NPU H3YYECHHUH
XUMUH, TPUMEHATHh WX MOpPH PEUICHUM MpoOJeM B TOBCEIHEBHON >KU3HU U
TPYZIOBOU IEATENBHOCTH;

— ¢opMmupoBaHHEe y OOy4YaAOIIMXCS TyMaHUCTUYECKUX OTHOUICHU,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKMX 3HAHUW JUIsi BBIPAOOTKUA HDKOJOTHUYECKH
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbsI M OKPYKAOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEHHUS OOIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOUIIsS M HAMPABICHHOCTH NabHEUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUIsI HM3YyYCHHUs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, coctapisieT 136 yacos: B § kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BelllecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass QpopMyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KomungectBo BemiectBa. Moisib. MonsipHast macca. B3auMoCBsI3b KOIM4YECTBA,
Macchl M 4YHUCla CTPYKTYpPHBIX €IWHUIl BemecTBa. Pacuérsl mo Qopmyiiam
XUMHUYECKUX COCIMHEHU.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsI PEAKIUs U €€ MPU3HAKU.
3aK0oH COXpaHEHHs MacChl BellecTB. XuMHueckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peakluuil (COeAMHEHUS, Pa3I0KEHHsI, 3aMEILIEHUs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOMW TMOCY/I0H, MpaBUiaMu padoThl B J1abOpaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MYecKuX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMS BOJAbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joXKeHUe THAPOKCUAA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBHUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHUE CIOCOOOB pa3JeNieHHs] CMECed: ¢ MOMONIbI0 MarHuTa, (UIBLTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
coiny, HaOJIOJAEHHME U  ONHCaHHE  pe3ylbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaskHejinue npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3ayx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aieMeHT W MpOCToe
BenlecTBo. Haxoxnenuwe kuciopona B mpupone, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenne kucinopona. CrocoOb!



MOJIYYCHHUST KHUCIIOpoja B JjabopaTopud W THpombinuieHHOCTH. KpyroBopor
KHciopoa B mpupojae. O30H — aioTponHast MOAU(PUKALIHUS KUCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib MU METaH. 3arps3HCHUE
BO3]lyXa, YCUIIEHHE MapHUKOBOIO d(eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonmopon — »sneMeHT M mpocroe BemecTBO. HaxokneHue Boaopoja B
npupoae, GU3MYECKHe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiil 00bEM ra3oB. PacuéTsl o0 XMMUYECKUM YPABHEHUSM.

@dusnueckne CcBoOWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacplllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMS.
Pose pacTBOpOB B mpupOZi€ U B KU3HU YeIOBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHCIOTHBbIe, aM{OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckne M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHWN: WIETOYM U HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMUYECKHE CBOWCTBa
ocHoBaHuU. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. Ouznueckue u
XMMHWYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTh MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3nYecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMenm

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIOJCHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U
MpeKpalieHusi TopeHus (mokapa), O3HAaKOMJIGHHE ¢ 0Opa3llaMu OKCHIOB H
OMHMCAHWE WX CBOMCTB, MOJydYeHHUE, COOMpaHWE, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJM4ecTBOM 1 MoOjb, HCClIeOBaHUE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C  OMNPEAECIEHHOU
MacCOBOM J0Jiel pacTBOPEHHOTO BEMIECTBA, B3AUMOJCHCTBUE BOJIbI C METAJLIAMHU
(HaTpueM M KajblKeM) (BO3MOKHO HCIIOJIB30BAaHUE BHUJICOMATEPUAIIOB),



WCCJIEIOBaHNE OO0pa3loB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M ILEJOYEH,
usyueHue B3aumojeiicTBus okcuma meau (Il) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KHCJIOT C MeETalUlaMHU, pPEakUWil HEUTpalM3allH, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiacchl HEOPTaHUYECKUX
COEIMHEHUI.

IMepuognueckud 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CrpoeHue aTromMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KIACCU(PUKAIMU XUMHUYECKHX 3yieMeHTOB. I[lonsitue o
rpynmnax CXOJHBIX JJEMEHTOB (ILIEJIOYHbIE W IIEJIOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N.  Mengeneesa.  KoporkomepuogHas HW  JIIMHHONEPUOIHAS (bopmbI
[Iepuoanueckoii cucrembl xumMudeckux aneMeHToB /. 1. Menneneesa. 1lepruoabl
U rpynnbl. PU3MYECKUHA CMBICI HOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOIa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JIouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepunonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
AJIEMEHTA 110 ero noyuoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB JJId pa3BuTvs Hayku U npaktuku. J[. M. MenaeneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE W HEMOJSIPHAs) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKUCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Ipoueccrl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUIPOKCHAA LMHKA C pPACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHUS).

Meostcnpeomemmnule ceazu



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU HM3yUYEHUH XUMUU B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyUYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01re ecTecCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, TEopus,
3aKOH, AaHaJU3, CHUHTE3, KIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: marepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3nyeckrue BEIUYHHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IJIaHEThI, 3BE€3/1bl1, COJHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MUHEpPaTIbl, TOPHBIE IMOPOABI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peakiuus

[lepnonmueckuit 3akoH. [leprnoauyeckas cucTeMa XUMHYECKUX IIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUONOB, KalMs, KajlblHUs MU HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM JJIeMeHTOB B Ilepuomuueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMHYECKUX PEaKIMi MO pa3InuyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUUU BELIECTB, MO TEIUIOBOMY 3(hdexTy, Mo
U3MEHEHUIO CTETEHENW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLIUHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [lonstue o0 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karammse. [IosTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHWYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE ~ pEAaKIMM,  BJEKTPOHHBIM  OanaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiu. CoCcTaBIeHUE YPAaBHEHHI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUAd C  HCIOJb30BAHUEM  METOJ]A
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHrnoHbl. MeXaHH3M AUCCOLMALMM BEHIECTB C PA3NMYHBIMU BHJAMHU
xumMmudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHUA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAaHUII M coJleid B CBET€ TMPEJACTaBICHUA 00  AIEKTPOIUTUUECKON
nucconuanuu. KauectBeHHbIe peakini Ha HOHBL. [IoHsATHE O TUApOIN3E COJEn.

Xumuueckuii IKCnepuMenm .

O3HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(xJ0pHuaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakuuu
OT BO3ACHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pPacTBOpPOB BEHIECTB, IpoLEecca AUCCOLUALNMHA KHCIOT, WLIEI0Yed M  COoJeH
(BO3MOXXHO  HCHOJB30BAHME BHJIEO MAaTEpPUANOB), IPOBEICHUE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKAHWS  peakuuid HOHHOIO  OOMEHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o0Opa3oBaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peaklMy pa3yIoKEHHUs, COCIMHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA HA HMOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranibl u MX coeIMHEHUSA

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HuUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XWMHUYECKHE CBOMCTBA Ha IpUMEpe  XJIopa
(B3aMMOJEHCTBUE C METallaMH, HEMEeTaJulaMH, MenoYamMu). XJIOpOBOJOPO.
ConsiHast KWCIIOTa, XUMUYECKHE CBOWCTBA, MOJIydeHUE, NMpUMEHEeHue. JlencTBue
XJIOpa M XJOPOBOAOPOJA Ha OpPraHM3M YeJOBeKa. BaxHelline XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKucieHus. CTpoeHue M (PU3MYEecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOPOa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOAOpOJ, CTpoeHHe, (puU3HuecKue u
XUMHUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHast kucnoTta, (Qu3MUeCKHMe W XUMUYECKHME CBOMCTBa (00IIME  Kak
MpeACTaBUTENS KJacca KHUCIOT M cnenuduueckue). XUMUYECKHUE peaKilui,
JeXalue B OCHOBE MPOMBIIIIEHHOTO Croco0a MOJy4YeHUsI CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOThL. COJIM CEPHOM KUCIOThI, KAUECTBEHHAS PEAKIIUs Ha



cyiabdaTr-uoH. Haxoxaenue ceppl M €€ COEIMHEHUH B IpUpoOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpelapl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OO6miast xapaktepuctuka aieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u xuMmudeckue cBoictea. KpyroBopot azora B mpupoae. AMMuUax, ero
dusznyeckrue 1 XMMHYECKUE CBOMCTBA, ONyuyeHue U npuMenenue. Coiau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyydeHue, (pU3nYecKue U XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHUS B KAyeCTBE MHUHEPAIBHBIX
yno0peHnil. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeslbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIHW, 3arps3HEHHE BO3Jyxa, IOYBbl M BOJOEMOB). Docdop,
ayyoTponuele Moaupukamuu ¢ocdopa, puUMUECKHE U XUMHUYECKHE CBOICTBA.
Oxcug docdopa (V) u bochopHas kucinora, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. McnonbzoBanue pocharoB B kauecTBe MUHEPAIBHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJEpOol,  aJUIOTPOIHbBIE
Moau(UKALMKU, PACIPOCTPAHEHUE B MpHUpPoAe, (UINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojsie. OKCubl yriiepoaa, ux
dbusnueckue W XMMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPraHU3MBI,
MOJIy4YEHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavayIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COEIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
IPOAYKThl UX mnepepaboTku (O€H3MH), UX pOJib B OBITY W HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJaax — 1 ux
poJii B OKM3HM 4eloBeKa. MarepuaibHO€ E€OUHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumenenue. CoeauHeHus KpemHHsT B mpupone. OOmue mnpeacTaBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. Ba)kHelme cTpouTenbHble MaTepuaibl: KEpAMHKA,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiaembr 6e30macHOr0 MCIOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKklUil Ha XJIOPUA-UOHBI U HAOJIIOJIEHUE TPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpPAKAMOIINE (U3MYECKHE W XUMHUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHWE C o0pa3naMu XJOpPUIOB (TaJIOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COENUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, HW3YYEHHE XUMHWYECKUX CBOWCTB
pa30aBICeHHOI CEPHOI KUCIOTHI, MPOBEICHNE KAYECTBEHHON PeakIuu Ha Cybdart-
WOH W HaONIoJIeHWEe TMpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M UW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (ocdaT-UOH U U3YUYCHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOACICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), U3y4eHUe MozeIen
KPUCTAUTMYECKUX PpEIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4eHHE, COOMpaHue, pPacliO3HABAHUE U M3YYCHHE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX peakiii Ha KapOoHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEH CHIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE HAKCIEPUMEHTATbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBI U UX COSIUHEHU.

MeTausibl 1 X COeIMHEHUS

OO6mast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnosioxkeHuss B llepuommueckor cucreme xumuueckux a3nemeHTtoB J[. H.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTtamindeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psif
HanpspKeHU MeTauioB. u3nueckue U XMMHUYECKUE CBOMCTBa MeTauioB. OOmiue
crocoObl moydeHus MerawioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
CrocOOBI 3amuThl X OT Koppo3uu. CruiaBbl (CTanb, YyTryH, TIOPATIOMHHHM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MIPOMBIIILICHHOCTH.

[Ilenounble MeTaJIbl: MojioxkeHue B lleproguyeckoil cucreMe XUMUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUibl U



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METaUIOB M UX
COEJIMHEHUH.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMWA: IOJOXKECHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0KJICHHUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeiimue coeauHeHUs KanblUus (OKCHUIl, THIPOKCHUI, COJIH).
JKécTkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJTFOMHHUN: TIOJ1I0)keHUE B [leproindecKkor CUCTEME XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa, crpoeHne atoMa, HaxoxkaeHue B mnpupone. dusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cHCTEME XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToMma, HaxXOXKIECHHE B npupone. Pusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnHepuUMeHm .

O3HAaKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHIA
KaJIblIU U HATpUsi C BOJOM (BO3MOXXHO HCIIOJIb30BAHUE BHUECOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHUS JKele3a B KHCIOPOJE
(BO3BMOKHO  WCIOJIb30BAaHHE  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
KaUYeCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajbllUsl, aJIOMUHUA, [IMHKA, JKeJlie3a
(1) u xene3a (II1), meau (II), HaGMFOIEHUE W OMHUCAHUE MPOIIECCOB OKPAITMBAHMUS
IJJAaMEHH WOHAaMU HaTpusl, Kalusd U KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIIPOKCHIA ATFOMUHUS
Y THJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33J1ad Mo TeMe «BakHeunmme
METaJUIbl U KX COCTMHEHUS.

XHUMHUS M OKpYsKaIOLIasi cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JKW3HU 4YeliOBeKa. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObiTy. [lepBas momoinpb npu
XUMHUUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpelbl (mpeaesibHas JOMyCTHMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU HM3yuyeHUH XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: HAay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(uKaluus, TMepUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, H3MEpPEHHE, MOJENb, SBICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusnka: Martepusi, aTOM, O3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TONBI, PAJHOAKTUBHOCTh, MOJEKYJa, SJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
HOJYIPOBOJHUKY, JUINEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJ0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIlEeCTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTaNINUECKas
pemérka, CriaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE IOPOJIbI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOUIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €JAMHCTBE Y4YCOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBWIaMd W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT IIpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAITA3AINHN 00yJarOIIHXCS.

JIMdHOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBaTbCSA CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OpUEHTAMN U
pacCIIMpPEHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHMMAHMS 3HAYCHUS XHUMUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU WH(oOpMarmein o
IIEPEIOBBIX JIOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax M TMPABUIIAX MEXKINYHOCTHBIX
OTHONIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEeIbCKOM, TBOPUYECKOW H  APYrMX  BUJAX
JEATEeIIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOM COBMECTHOW HESITEIBLHOCTH IMpHU
BBITIOJTHEHUU Y4YeOHBbIX, TO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUH XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOMIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIECCe OTOM y4eOHOW MAESATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJCHUE M TMOCTYNIKM CBOMX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPA3BUTHUS HAYKU U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOU, O POJIM XMMHUM B MIO3HAHUM ITUX 3aKOHOMEPHOCTEN;

[103HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJYYCHUE HOBBIX 3HAHUU 10
XUMUHU, HEOOXOIUMbIE ISl OOBSCHEHUS HAOII0IaeMbIX MPOIECCOB U SIBIICHUH,
MO3HABATENbHON, MH()OPMAIMOHHOM W YWUTATEIBCKOW KYyJIbTYphl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATypoi, MOCTYHMHBIMU TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYEHHI0O W TO3HAHMIO, JI0003HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €amMo0Opa3oBaHWIO, MPOEKTHOM M  HMCCIEA0BaTEIbCKOM
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH M YPOBHSA OOYyYEHHUs B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbII 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUUA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUsI TpaBui OE30MacHOCTH TMpH  OOpalleHuu ¢
XMMHUYECKUMHU BEUIECTBAMU B OBITY U PEAIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUECKOMY M3yUYEHHIO Mpodeccuil U Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAYy MU pe3yibTaTaM TPYIAOBOU JAESITEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUs MPEAMETHbIX 3HAHUW MO XHMMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIYAIBHOM TPAEKTOPUHU MPOAOILKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIeHOM Mpo(eCcCUOHATIBHON IEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH a/IalITUPOBATHCA B PO(HECCUOHATIBHOM Cpeie;

6) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K NPUPOJE KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAaHMsI, IOHUMAHUE LIEHHOCTH 30POBOT0 U
Oe3zomacHOoro obOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHHME LEHHOCTH COOJIIOICHUS
paBuJ OE30MACHOTO TIOBEIEHUS IPU paboTe C BELIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JTHOIEH;

CIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IJIS
pELICeHUs 33/1a4, CBSA3aHHBIX C OKPY’KAIOLIEN MPUPOJIHOU CPEIOH, ISl OBBIICHUS
YPOBHSI ~ 3KOJIOTUYECKOM  KyJIbTYpPhl, OCO3HaHUS TJIOOQIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTeld MX peleHUss MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE I
dbopMUpOBaHUS MHUPOBO33pCHHSI OOIEHAYy4YHbIE TOHATHUA (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIIOT Ha
OCHOBE 3HAHUI U3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIE), KOTOpble obOecneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYILIECTBICHUIO Y4EOHOU
NESATETbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble Jijoruyeckue A1eiicTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS] TIPH OCBOCHUH
3HAHWI: PacCKPhIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIICTATH MX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSATHUSIMHU), UCIOIb30BaTh
MOHATHUS Il OOBSICHEHUS OTNIETbHBIX ()AaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUH ISl KJIacCU(PUKAIMK XUMUYECKUX BEIIECTB MU XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH HW3Yy4YEHUS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHSTh B TMPOIECCE TIO3HAHUS TMOHATUA (TIPEIMETHBIE W
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTA), XUMHUuYeckas ¢GopMmysia U YpaBHEHUE
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMUUYECKHUX BEIIECCTB M XUMUUYCCKUX PEAKIIHH,
BBEISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTaBJIECHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAyeCTBE OCHOBBI sl (OPMHUPOBAHUS THUIOTE3bl TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NpUOOPETeHNE OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd M TMPOBEIACHUIO
YUYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJIOM IpoIlecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yNbTar, (HOPMYIUPOBATH 0OOOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIATh OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BHJIOB U (DOPM TPEICTABIICHHUS, ITOTYyYaEMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KAaHUs, CIPaBOYHBIC
nocoOus, pecypchl MHTepHeTa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3nYHbIe METOJBI U 3alpOChl MPU MOUCKE U 0TOOpe
uH(pOpPMAIUU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX JUIsl BBIIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBIIQJICHUE KYJIbTYPOI aKTHBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX MIOUCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJlayd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEIOBATENLCKONU JEATEIbHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOpPTAa HAa COCTOSHUE OKPYKAIOIIEeH NpPUPOTHON
CpE/IB.

KoMMmyHnKaTHBHBbIE YHMBeEpPCcAJIbHbIE YueOHbIe 1eliCTBUSA:

yMEHHUSl 3aJaBaTh BONPOCHI (B XOJie¢ Auaiiora W (WJIM) JIHUCKYCCHM) TIO
cyuiecTBy  oOcCykgaeMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  MPEIIOKECHHUSA
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/JIOKEHHOM 3a1a4H;

YMEHHsSI  TPEACTaBIATh  IOJyY€HHBIE  Pe3yabTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIHIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XUMHUYECKOTO JKCIEpUMeHTa (J1abOpaTOpHOro OIbITa,
71a00paToOpHOIl pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEeHHs Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABATEIIbHON M HWCCIENOBATeNbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3HUKAIOIIKUX TPOOJEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEWCTBUH, OIpeAeseHUe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIBHO OMpPENeNsITh IEeNU ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeTbHOCTD, BHIOUpaTh Hanbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MPEUIOKEHHBIA  AJITOPUTM  JAEHUCTBUM NIPU BBIIOJIHEHUW 3aJaHUld C  YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IIEJIH, YMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATH KOHTEKCTHI, TIpe/IaracMbie B YCIIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JJaHHOW (denepanbHON pabouelt TPOorpamMMoi,
BBIJICJISIFOT: OCBOCHHBIC O0yUYaIOIUMHUCS HAyYHbIE 3HAHUSI, YMEHHS M CITIOCOOBI



NEUCTBUN, crnenupuIecKue s NpeaMeTHOW o0nmactu «XUMHUS», BHIbI
JNEATEIBHOCTH MO  IOJYyYEHUIO HOBOIO  3HAHUS, €ro HMHTEPHpETAIUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XMUMHUYECKasl peakiusi, KiIacCUpUKAIUs PEaKIU: pPEeaKIuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUUd 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AIpO aTOMa, B3JEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHWOH, PacTBOP, MaccoBasl AOJIA BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTH 3TH HOHSTUS MIPU ONMUCAHUH BEUIECTB U UX MIPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UJII COCTaBleHUS (PopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici I[lepuomanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAHECHMUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoamaeckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3nyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymma)y», maneie u
OOJBIIME TIEPHOJIbI, COOTHOCHUTH O0O0O3HAUYCHMs, KOTOpPhIE HUMEIOTCS B
tabmune «llepuonuueckas cucrema xumuyeckux osiementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siapa, 00Iee YUCIO MIEKTPOHOB
U pacnpeereHle ux Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHUUYECKHUE BEICCTBA,
XUMUYECKHAE peakiuu (10 YHUCIy W COCTaBYy Yy4YaCTBYIOIIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCHUTENIBHYIO MOJICKYJSIPHYIO M MOJSIPHYKO — MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO 3JIEMEHTa 10 (opmyse
COEJIMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

MPUMEHSTH OCHOBHBIE ONEpPAllUd MBICIIUTEILHON ESITENbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alNIo, KiacCU(UKaIIHIO,
BBISIBJICHUE TIPUYWHHO--CIICJICTBEHHBIX CBS3€H — I M3YyYCHHsI CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METObI
MO3HAHUA — HaONIOZCHUE, H3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBATh  MpaBWJaM  NOJB30BAHHUS  XMMHYECKOM  MOCYIOM U
Ja00paTOpHBIM  O0OPYJOBAaHMEM, a TaKXke TMpaBuiaaM oOpalleHus ¢
BCI[ECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB M0 TIOJYYEHHIO U COOHUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAa W KHUCIOpPOJa), IPUTOTOBIICHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW NOJIE pAaCcTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIILI0 UHIAMKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xonny oOyuenus B 9 Kkiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasl PEeaKIMsi, XUMUYECKasi CBs3b, TEIIOBOIM 3¢ (eKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDBJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMH HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHME M  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpUCTALIMYecKas pemeTka, KOppo3usi METaJuIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluuu, MOpeAesIbHO JIOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
MPUMEHSITH 3TH HOHSTHUS MIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pa3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUMN KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogndeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznMyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimme, C
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsAl siApa, oOOIIee YHUCIO DJIEKTPOHOB H
pacmpeqieieHue UX 0 DJEKTPOHHBIM CJIOSM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npeaenax MajiblX NEPUOIOB UM TIIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy U COCTaBy YYacTBYIOIIMX B pPEaKIIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME W CHEHU(PUICCKUE XUMHUYECKUE
CBOMCTBAa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OMNHCAHUE
puMepaMi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKOW AUCCOIMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TOATBEPKIAOIINX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpAIlCHUH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO H  MOJIIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmylie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coOM0JaTh  OpaBWiIa  MOJb30BAaHUA  XUMUYECKOM  MOCyAOd U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke TMpaBWia OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 10 IIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOININE  KAYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapOoHar-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHHI,
KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTEPAIUH MBICIIUTEIILHON NESITEIHbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMAaTU3alMI0, BbBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEealbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JaexkTpoHHble (UU(poBbHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bubmnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopon. ITonstue 5 bubnuorexa LIOK

' 00 okcuaax https://m.edso00.ru/7f41837¢
29 Bonopona.Ilonstue o kucnorax 8 1 bu6mmoteka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHMAX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COEAUHEHN N https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XI/IMI/I‘leCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJIbele peamn/m



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmmoreka [IOK
XAMHUYECKHX 31eMeHToB []. . https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo LT
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosaunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKUE PEaKIIMHU B paCTBOPaX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMHUUECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepucTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 Bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKA XUMUYECKUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no pazueny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTaiuibl U UX COECINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaiIbl B 5)KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Pone XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[Ipaxtuueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa U cMecH. CITocoObr 1 bubmmoreka [IOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[MpakTrueckast padora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmmorexa [JOK
Aet N PHUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
but6mmorekxa [IOK
A 1
6 TOMBL I MOTICHYIIHL https://m.edsoo.ru/ff0d2a6c
- XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa [JOK
YIIpHO® ¥4 https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSHCTBA COCTaBa BEIISCTB.

bu6nmoreka [IOK

10 X .B
MMIeCKas opmysa. BaseHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTtHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bu6mmoteka [IOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yclIOBUS MPOTEKaAHUS bu6mmoreka [IOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucenust Komm4ecTBa, Macchl
17 BEIL[ECTBA IO YPAaBHEHUSM XUMUYECKHUX bubmorexa LHOK
t N P https://m.edsoo.ru/ff0d5708
peaximii
Knaccudukanus XuMUYeCKUX peaKiinit
18 (coenMHEHUs, Pa3NOKECHUS brbmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yII eHHE U buomiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlus 3HAHUHA
20 KonTponbnas padota Nel o reme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmunorexa IIOK

BO3Ayxa. Kucnopong — 3nemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BEUICCTBO. O30H

dusnyeckue u XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCII0POAA (PEaKiLHH OKHCIICHHS, https://m.edso0.ru/ff0d4614
ropenue). [loasTue 06 okcumgax
CrocoO0bI MOTy4eHUsT KHCIopoia B
23 nabopaTopuu 13:1 1| OMI)IH_U'ICHII-)IOCTI/I bubmmorexa [JOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 peakuuu, OHATHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEaAKIIUIX
Tomnuso (HedTh, YTOJIb U METaH).
25 3ar }ISHeI-EI/ICq];O3 . a, CIocoObI c)aro bubmmorexa LHOK
P X8, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «3 Jy9CHHE U . OMpaHKe KUCIT a bubmiorexa LIOK
OnyHeHme cou PATHE KHCTOPOA, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
7 Bonxopon — anemeHT u mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 duznyeckne 1 XUMHUIECKHE CBOMCTBA bubmmorexa [JOK
Bojopoaa. Ilpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [JOK
29 II
OHATHE O KHCTOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPO/Ia B bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTrdaeckas pabota Ne 4 o Teme
P P bubmuorexa [JOK
31 «[Tonmydenne u cobupanue BOI0POIa,

W3yYEHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MousipHblii 00BEM ra3zoB. 3aKOH

bu6nmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KoJIMYeCTBa
33 BEILIECTBA T'a3a 10 €ro U3BECTHOM bubnnorexa [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruncienus o0bEMOB ra3os 110
34 ABHCHUIO PCaKI[MM Ha OCHOBE 3aKOHA bubmmorexa [IOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 ®du3nvecKrue 1 XHMUYECKHE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bu6mmoteka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. Haceiennnie
37 u HeHacmpeHHmE acTBOpHL. MaccoBas bubmorexa OK
= P bl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[TpakTnyeckas padora Ne 5 mo Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpeaeNEéHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIs, bu6nunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, but6mmorekxa [{OK

HOMEHKJIaTypa

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

bu6nmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XUMHYECKHUE CBOKCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéLII) oIt )CHI/ISI XI/IMI/IquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTANIFHBIX 3a7a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eHeTnyeckas CBsI3b MEX]y KJIaCCaMH bubnmoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O0o001IeHre ¥ cUCTEMaTH3AIUS 3HAHHHA
- . https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MOMBITKU KIIACCHPUKAITUU
P fuxau bubmuorexa [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIAxX CXOJHBIX 3JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
bubnuotexa [JOK
53 [Tepropl, TPYIIIBI, TTOATPYIIIIBI nosmorexa I

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

bu6nmoreka [IOK

>4 snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToOMOB 3JieMeHTOB [lepuonnueckoi bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MIE1ATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 HonHast Xumireckas cease https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XUMHYECKast bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HemonsipHast XuMHUUECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padorta Ne4 o reme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 PesepBHsblit ypok. O6001meHe u 1 bubmmoreka [IOK
crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK
CHCTEeMAaTH3alMsl 3HaHUI https://m.edsoo0.ru/00ad9ch?2
68 PesepBHblii ypok. O6006111eH1E U 1 bubnmoreka [JOK
CHCTEeMaTHU3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero u3yuyeHusi | o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cuctema 1 bub6mnoreka [IOK
XUMHUYeCKHX djemeHToB /1. H. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

5 Krnaccudukanus XuMHuuecKkux 1 bubnuorexa [IOK
peakLuil 110 pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.

bu6mmoreka [IOK
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKInH U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIIEKTPOIUTHICCKON
10 I/ICSO na I/II/IpCI/IJIBHbIe U cJ1a0bIe bubmorexa LHOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmrorexa ITOK
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN bubmiorexa LJOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYSCKOHN TUCCOIMAIIAN
XHUMHYECKHE CBOMCTBA COJIEN B CBETE
13 IPEACTABIEHUI 00 bubnnorexa [IOK
p . https://m.edsoo.ru/00add8b2
AICKTPOJUTHYECKON TUCCOIIUAIITNH
14 ITonsatue o ruapoIN3€E COJIEH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «Perrenne skcriepuMeHTAILHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3azau»
Kourponsnas padora Ne2 o teme
17 «3J‘ICII()T OJ'II/ITI/EICCK&H HCCOlMaInsg bubmorexa LIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMHU B pACTBOPAX»
OO01ast XapaKkTepUCTHKA FaJIOTEHOB.
18 anlxl/[II/IqGCKlj/Ie CBE))ﬁCTBa Ha mpuMepe bubnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJjopa
19 XinopoBogopoa. ComnsiHas KUCIIOTA, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyYCHHUE,

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

MIPUMEHEHUE
[IpakTrueckas padota Ne 2 mo Teme
20 «[lonmy4yeHne CONITHON KUCITIOTHI bubamorera LHOK
. N ’ https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIU, €CIIU OAUH U3 buGnnorexa [IOK
https://m.edso0o.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapakTepruCTUKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(PUKAIIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUN bub6mnoreka [IOK
B IIpupojie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
¢du3nyecKkrne 1 XMMHUYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunsl cepol. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TMPOMBIILIEHHOTO crocoba
26 ITOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COETMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepuCTHUKA DIIEMEHTOB bubmuorexa [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHMHYECKHE CBOMCTBA, MOJyYeHUE U
v https://m.edso0.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padora Ne 3 mo Teme
30 «[lony4yeHne aMmmuaKa, U3y4eHHE ero bubmorexa [JOK
) Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue U bubnunoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B Ka4YeCTBE MUHEPAIbHBIX

32 oOpeHui. XuMHUUYECKOe bubmorexa HOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((l))Ta ¢)¢)IE3HEIG)CKHG " bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TIOTy4eHUE
Ucnons3zoBanue pocdatos B

34 KayecTBE MUHEPAJIbHBIX YI00pEHU. bubnuoreka LIOK
3arpsi3sHEeHUE IPUPOAHOU CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 npu zz[e @E)I/ISI/II‘)ICCKII)/IC Y XUMHYECKHE bubmorexa LIOK

PUPOAS, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux pusnveckue u bubmuotexa [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronpHasg KUCIIOTa U €€ COTH bubmorera I[JOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmorexa OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33a4 M0 TEME bubnmnoreka [JOK
«BaxHele HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COCUHEHUS»

Kontponbnas padota Ne3 mo teme
42 «BaxkHewme HeMeTaJlIbBl U BX bubmorera I[JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO01as XxapakTepUCTUKa XUMHUUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanauueckas CBSI3b U bu6mmoreka [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edso00.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBA
METaJIIOB
XHWMHUYECKHE CBOMCTBA METAILIIOB.

. bubmuorexa [JOK

44 DNEeKTPOXUMUICCKUN P

HanpsH>KEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

bu6mmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 ITonsatue 0 KOPPO3UU METALIOB bubmorexa LIOK
pP https://m.eds00.ru/00ae1278
bub6mnoreka [IOK
47
Ienounpie MeTan bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [{OK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimnme coequHeEHU KaabIIUA bubmmorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
ITpakTruyeckas pabora Ne 6 o Teme
53 "KEcTKOoCTL BOIBI U METOOEI €€ bubmorexa LIOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6mmoteka [IOK
54 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOIICTBa OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/I,I[BI, THAPOKCUIBI U COJIM KEJIE3a

bu6nmmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTu3alus
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 331a4 110 TEME bub6nuorexa LIOK
59 .
«BaxuHeinme MeTajlibl U UX https://m.edso00.ru/00ae3de8
COCJIUHECHHU S
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUN, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakiuu
61 O060061eHne U cucTeMaTUu3alus
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
63 Bemecrtsa u maTepuansl B bu6mmoreka [IOK
TOBCEHEBHOM KN3HU UEJTOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLLEen Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubnuorexa [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O6001IeHE U bubmoreka [IOK
cucTeMaTH3aIns 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60011eHNE 1 bubmuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanua 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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