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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
M C Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
peaMera, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeayCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpkKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuy TpeOOBaHUIN K pe3ysbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3yabTataMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4aronierocsi, €ro MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXHYIO
poJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 001IeH U (PYHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOW  JIesITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATLHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInuxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHMM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU © HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSI B Hayke. M3ydeHue XMMUU MPOUCXOJUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3y4YEeHHBIX YUEOHBIX mpeaMeToB: «Okpyxkaromuidi Mupy, «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0OHOTro MpeaAMeTa COCTOUT B (JOPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHUI U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro OOpalleHMsl C BEIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPEN TaKUE 1IN, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe TMpUOOIIeHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESATENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, UCIHOJb3YSl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1e71eco00pa3HOTO TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTUBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo11ee 9rcio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 4yaca B HEACIIO).



COJAEPXXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMUS B CHCTEME HaAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JI1 XMMUYECKOTO JIEMEHTA B COEJUHEHNUN.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHUU.

du3nyeckre U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMUYeckue ypaBHeHMs. Kiaccudukanus
XUMUYECKUX PEeAKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHHEM, U3YUYCHHE U OMHCAHWE
bu3MYecKuX CBOWCTB 0OO0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (IJaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOM) SIBJICHUM, HAOIIOACHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWs XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (II) npu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopoM cosid meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECEed: ¢ MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEepPKHEBBIX ).

Baxkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT u mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éThl M0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BElIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmyeckue ©U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinot. Homenkiarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[TonmyuyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COIEPKAHUs KUCIOPOAa B BO3AYyXeE, MOJTyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus ropeHus (rmoxkapa), 03HakoMJIEHHE ¢ 00pa3aMy OKCHJIOB U ONTMCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HaBaHHE M U3YYCHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ierictTsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3II0B BEMIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pacTBOPEHMS BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbllue€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEJOBAHUE
00pa3Ii0oB HEOPTAHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNE N3MECHCHHUSI
OKpacCKH MHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOJEHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peaKkiui
HEUTpaIu3aluy, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljIa IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEJIbHbIC PEaKIIUH

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas popmel [lepuoguueckoi
cucteMbl xumudeckux snemeHToB J[. M. MengeneeBa. llepuoabl W TpyIIibL.
@U3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM WM3MEHEHHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEpUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalleHTHas (ToJjisipHass W HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS ).

Mesicnpeomemmnuie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 8 Kiacce
OCYILECTBIISIETCSl 4Yepe3 HCIONb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: MaTepus, aToM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMruyeckoM paBHOBecuu. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEaKIUU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HUCIOJb30BAHUEM  METOJNa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBus NPOTEKaHUs peakuil HOHHOTO OOMeEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHUECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pPEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIINX
NPU3HAKM TNPOTEKAHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHuE OcCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OINBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIHUil (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBAaHME HEOPraHMYECKHX  BEUIECTB C  IOMOIIbIO
KAaUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6masi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uniesnodamu). Xuoposojxopon. ConsHas KucioTa,
XAMHUYECKME CBOMCTBAa, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YelIoBeKa. BaskHel e XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUe CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCcKue U XUMUYECKUE CBOMCTBA (001IME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JIeKAIue B OCHOBE
IPOMBIIIJIEHHOTO CIIOcO0a IMOJIyYeHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHoi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLEl Cpelbl COECOUHEHUSIMHU Ccepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 PEIOTBPALLICHMS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
bu3ngecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux pU3NUeCcKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHE, (QU3MYCCKUE U XHUMHYCCKUE
CBOiiCTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenuuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTpOMHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxecun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTETICHU OKUCIICHUS. Y TJIIEPO/I, AJTIOTPOITHbIE MOIU(PUKAIIIH,
pacrpocTpaHeHue B npupoje, Gu3ndeckrue U XUMMUYECKHEe CBOMCTBa. AncopOius.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uMyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TMOJy4Ye€HUE U
pUMEHEHUe. DKOJIOTHYEeCKHe MpoOJieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a TJ00AJBHOTO TMOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekt. YronpHas
KHCIIOTa U €€ coiM, UX (PU3MYecKue M XWMHUYECKHE CBOWCTBA, TOJyYCHHE M
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, O€NKaX, yriieBoJax — U X
posii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHWYECKUX U
HEOPTaHWYECKUX COCITMHCHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoennHeHus KpeMHus B mpupoje. Oomume npencraBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIe CTpoWTENbHBIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUEe 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHHE KAUE€CTBEHHBIX PEAKIMI Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe U XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(daT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHMs, O3HAKOMJIEHHUE ¢ (DU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3iaMu a30THBIX
U GocopHbIX yAOOpEeHUH, NOodyyeHHe, coOupaHue, paclo3HaBaHUE U M3y4eHUE
CBOIMCTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUH HAa HOH aMMOHHUSA H
dochaT-MOH W H3yyEeHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHCJIOTBI C MEABbK (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHHE M U3YYEHUE CBOWCTB YIVIEKMCIIOTO ra3a, MpPOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a1ad M0 TeMe «BaxHeWlne HeMeTaulbl U HUX
COETUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HampsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
cocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
sanemeHToB . 1. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HAaTpusi W Kanus. l[IpumMeHeHue IIeNIOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE METaUIBl MarHMd W KaJbLUHM: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux anemeHnToB /1. . Menneneesa, crpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus 1



KaJibI[usl. BaxkHeiiime coeuHeHUs! KanbIus (OKCUI, TUAPOKCU/I, coln). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. DPuszumueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJIFOMUHUS.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. PuU3MUYECKUe Hu
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cou kenesa (I1) u xemnesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MIOHBI: MarHUs, KaJbIlUsl, ATIFIOMUHUS, ITMHKA, skerne3a (1)
u xenesa (III), menu (II), HaGmromeHHMEe W omHMCcaHWE IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7au Mo TeMe «Baxnenmme
METAJUIbI U UX COCTUHCHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasilioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MpPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONh30BAHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEpUOAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATBHBIE
yI0OpeHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXarOT  T[OTOBHOCTh  OOYyYarolIMUXcCs
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX LIECHHOCTHBIX OPHEHTALUU W
pacILIMpEeHUe OIIbITaA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEOWI0, MOHUMAaHMS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaiuen o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JE€ATEbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIH B MPOIIECCEe 3TOM Y4eOHOM JesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEAECHUE M IOCTYNKH CBOMX TOBApPHILEH C MO3ULMHA HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM ITOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XUMUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HWH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuid O€30MacHOCTH TMpu  OOpalleHUuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX  3HAHWUM 1O  XHMHH, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) 3K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOI,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIICISIIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TIOHITHS (3aKOH, TSOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIEeCcC, OHKCIEPUMEHT U JpPYyroe.), KOTOphIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3THX MPEIAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAay4YHOUW KapTUHE MUpA, U YHUBEPCAIbHbIC YueOHbIE NCICTBUS (MO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCYyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TpOIECcce IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMmylia W YypaBHCHHUE
XUMHYECKON PeakIMy — MPH PEIICHUHN yY4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOIYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJIEp>KaHUs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl M 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 ONpPENeIEHHOrO THIIA, MPUOOPETEHHUE OIbITAa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIB30BAHMS PA3JINUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECJIOKHBIMU CXEMaMH, JuharpamMMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOLIEH MNPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIN) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

YMEHUS  NPEJICTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  O3HABATEJIbLHOU
NEATEIPHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIHWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUW MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneicTBuM, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIABI
JNEATeIbHOCTH 1O  MOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMUHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
AJIpO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAalIb, paJuyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporieHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATUA U
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJIEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci I[lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT WX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyr0 ¢opmy I[lepuonnueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», Manbsie u
OOMNbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCIIO SJIEKTPOHOB U
pacnpezieNieHUue UX MO AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOUIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOro 3JeMeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUYUHHO--CIIEACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUSI CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
NMo3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIMPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZ0oBaHMEM, a TaKXe TNpaBuiaM oOOpalleHus C BEIIECTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeNeIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlsi, XUMUYeCcKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOTIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHas,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKOW PEAKINH, MPEACIbHO JOMYCTUMas KOHIEHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHATH ITHU TTOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XMUMHUYECKUX PEAKITUA;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COeIMHEHUH 1o (opMynaMm, BHUI XUMHUYECKON
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBAThL €r0 IOHMMAHHWE: OINHUChIBAaTh U XapaKTepPHU30BaTh
Tabnuuynyo Gopmy llepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manbsle u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOPHIE UMEIOTCS B IEPHUOANYECKOM TabJINIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MallblX MEPHOJ0B U
TJIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX DJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCHU(DHICCKHEC XUMHUYCCKHC
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOJATBEPXKIAs OIMHUCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX Y HMOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IeJI04Yel U COJICH, OJIHbIE U COKPAIIEHHBIC YPABHEHUS PEAKIIUM MOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »3jeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe TMpaBuia oOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIMBITOB T10 TIOJYYCHHIO U COOMPaHHUTO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUI-, UOIU-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIBLHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJII U3YYCHHS] CBOMCTB BEIIECTB M XUMHUYECKUX
peakinii, C€CTCCTBEHHO-HAYYHBIC METO/ABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB u dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Hroro no pazneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcHgax https://m.edsoo.ru/7f41837¢
27 Bonopon.Ilonstue o kucnorax g 1 bu6nunorexa LIOK

' H COJIAX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

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

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenageneeBa. CTpoeHne aToMoOB.
XumMnueckas cBs3b. OKHCJINTEIBHO-BOCCTAHOBHTEJIbHBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XHUMHYECKUX djemMeHToB /I, U. 7 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
Mengaene-eBa. CtpoeHue
aToma
XUMHUYECKAS CBI3b.
3.2 OKHUCIINUTENBHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLIMH
bubnunoreka LIOK
J4! 15
TOTO 1o pasaety https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIUS. ? 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasznea 2. Hemerananl 1 UX coeNHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 ) bubmuoreka [JOK
' aneMmeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
) TPYTIRL L€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepuCTUKa XUMHIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Hroro no pazneny 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

Pazgea 3. MeTaaubl M HX COeTUHEHUA

bu6nmoreka [IOK
A i 4
3 Obmpae croiicTBa METIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Uroro no pazaeny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
’KM3HM YesloBeKa. Tea u BelecTra https://m.edsoo.ru/ff0d210c
) [lonsTre 0 MeToIaxX MO3HAHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6nunorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28¢c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 ATOMEBI 1 MOJIEKYJIbI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHe 2JIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CrOXHBIE BEIIECTBA 1 bubmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK

10 X e . Bane
uMmeCKast Gopumya. BanenTHoCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10715 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Breraucienuns konudecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XuMuaeckux
18 eaKuui (CoeAMHEHNUs, PA3JI0KEHUS bubmmorexa LIOK
peaxtl A ds ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne U Bubnmorexa [IOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE peaknuun»

https://m.edsoo.ru/ff0d4290



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

Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kucimopong — anemMeHT u bubmorexa HOK
AYXa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMMHUUECKIE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
POAa (peaith . https:/m.edsoo.ru/f0d4614
ropenue). [lousarue 06 okcumax
CriocoObI OTy4eHUsT KHCIIOPOia B
23 71a00paTOPHH U IPOMBIIIICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAILECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJIa, U3YYEHHE €T0 CBOMCTBY»
7 Bonopon — anemeHT u npoctoe bubmuoreka [IOK
BemecTBO. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nuecKkrue U XUMUYECCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 IlonsTHE O KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o Teme

bubnunorexa LIOK

31 «ITomyuenne u cobupanue BogOpoIa
i onp HOPOAS, https:/m.edsoo.ru/f0d4£42
M3y4YEHUE €r0 CBOHCTBY
1 ModsipHblii 006EM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0béMa, KoaudecTra
33 BEIIECTBA ra3a I10 ero M3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Brerunciienuss 00bEMOB Ta30B 110
34 aBHCHHUIO PEaKIUHM Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonstue 00 bubnuoreka [{OK
AHIAUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBoputens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
13 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonrtponbHast padora Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCu(UKaIus, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kmaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) P bubnuoreka [{OK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX brbmmorexa [TOK
. p https://m.edso00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHast padota Ne3 o reme
| bubnunorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coeqnHeHnH"

https://m.edsoo.ru/00ad9ela
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[TepBbie TOMBITKY KIACCHPUKAITUN

51 XUMHYECKHUX 31eMeHTOB. [loHsiTHE O bubmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
57 Ilepuoanueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunpeneena
53 Ilepuonpl, rpymnnel, IOq Bl Bubmorexa HOK
P > TPYTUIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J10UeK
. bubnuoreka [{OK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuoanueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnorexka HOK
N. MenaeneeB — y4y€Hbli, I1€1aror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DIJIEKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHUYECKUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 HMonnas xuMu4eckas CBS3b a
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bu6muoreka [JOK

CBs3b

https://m.edsoo.ru/00adaab8
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61 KoBasientnas nenomnsipHas 1 bubmmoreka [JOK
XUMHYECKAS CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
62 Crenen, oKHCeHI ! https://m.edsoclfru/OOadan8
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bu6nmoreka [IOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsocL>.Iru 100adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue aroma. XuMu4eckas 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
67 PesepHblit ypok. O6o01eHue u 1 Bbu6moteka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O60011eHNEe 1 | bubmuoreka [IOK
CHCTEMAaTHU3allUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubnuoreka [{OK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa | Bu6mmoteka [JOK
HEOPraHNYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue | 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

6 Knaccugukanus XuMmuaeckux ) bu6muoreka [IOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

but6mmoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
g IlonsaTne 0 XUMHUYECKOM | bubnunorexa LIOK

PaBHOBCCHU. (DaKTOpI)I, BIIHUAKOIINC

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

paBHOBECHUS
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIE pEaKLINU https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTUYECKOMN
10 muccouuanui. CUIbHBIE U C1a0bIe Bubmaorexa ITOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 WonHble ypaBHEHHUS peakui bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUMN bubnnorexa [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JACCOLMAITIN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETe MpecTaBIeHu 00 bubmmorexa OK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 [TonsTre 0 runponuse conen bubmmorexa OK
https://m.edsoo.ru/00add9d4
L5 O06o011eHne U cucTeMaTu3alus bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemienne 3kCIepuMEHTAIbHBIX Bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK

https://m.edsoo.ru/00addec0
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OO01mmast XapaKTepuCTHKA TaJIOTCHOB.

18 XuMHUYeCcKre CBOMCTBA Ha IIPUMEpPE bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOMCTBA, ITOJTYUCHUEC bubmorexa LIOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomydyenue COJITHON KUCIIOTHI bubmorexa LOK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boeluucnenus no ypaBHeHUSIM
. bubnuoreka [{OK
21 XUMHUYECKUX PEaKIUi, €ClIu OJ1H
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnoTpomHBIE MOAU(DUKAITUU CEPHI.

” Haxosxxnenue cepsl u eé bubmuoreka [JOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBo0pO, CTPOEHHE,

P P P bubnuoreka [{OK
24 ¢bu3nyecKkrue 1 XuMHYECKHe
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3nuecKrue 1 XUMHUYECKHE bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLUU, JIeKAIIUE B
%6 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [IOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETMHEHUSIMH CEPBI

Brlunciienne MaccoBoOi 101U

bu6nmmoreka [IOK

27
BBIXOJIa IPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHKa JIEMEHTOB
VA-rpynmesl. A3or,

28 aCIIPOCTPAHECHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUECKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHYECKHE CBOMCTBA, ITOIYUECHHE bubnnorexa [IOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «I[Tonyuenne aMMHaka, U3ydeHue bubmorexa LIOK
e 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MHUHEPAITbHBIX

32 oOpeHnil. XMMHYECKOE bubnuorexa [IOK
yaoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUAMH a30Ta
Dochop. Okxcun dhochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne u bubmmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [IOK

KauCeCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuid. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

bu6nmmoreka [IOK

35 npupoje, GU3NICCKHUE U
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOICTBA
Oxkcupl yriaepoja, ux pusnyeckue
A XUMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE IIPOOIEMBL bubmorexa LOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VYrobHas KUCI0Ta U €€ COIU bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
18 "[losrydeHue yrieKucioro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHNYEeCKUX BEIIECTBAX KaK O bubnmorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YTIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnuorexa [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckas paborta Ne 5.
A1 Pemenue skcriepuMeHTaIbHBIX bubmuorexa [IOK
3a7a4 1o TeMe «Baxnaeimme https://m.edsoo.ru/00ac0bf2
HEMETAJIJIBI U UX COETUHEHUI
KonTponbHas padota Ne3 mo teme
. bubmuorexa [{OK
42 «Bakueiinme HeMeTaLIbl H UX

COCOUHCHUA»

https://m.edsoo.ru/00ae0e18
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OOm1ast XxapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. MeTajuinieckas CBsi3b U

bubnunorexa LIOK

43
METAJINYECKAs] KpUCTAIITAYECKAS https://m.edsoo.ru/00ael103e
pemérka. Pu3ndyecKue CBOMCTBA
METaJIJIOB
XUMUUYeCKHe CBOMCTBA METAJIIOB.
44 ONEeKTPOXUMHYCSCKHH PsI bubmorexa [IOK
p . P https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJJIOB
OO6m1re crnocoObl MOTyYSHHS
MmetauioB. CriaBel. Beraucnenus
bubnunoreka LIOK
45 10 YPAaBHEHUSIM XUMHUECKUX
. https://m.edsoo.ru/00ael 156
peaKIuii, €Cliv OJIMH U3 PEareHTOB
COJICP)KUT MPUMECH
46 ITonsTHE O KOPPO3UHU METAJIJIOB bubmmorexa HOK
PP https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JIOUHBIEC METaJIIBI
i https://m.edsoo.ru/00ac14b2
43 Okcuabl ¥ THAPOKCUBI HATPUS U bubmuoreka [JOK
Kanus https://m.edsoo.ru/00ac14b2
49 [IlenoyHo3eMeENbHBIE METAILTBI — bubmuoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
. bubmuorexa [{OK
50 Baxnenmue coeqnHeHNs KaJbITUsS
https://m.edsoo.ru/00aec15e8
51 O0001IeHe U CUCTEMATH3 A
3HAaHUH
5 JKEcTkocTh BOABI M cIOCOOKI €€ bubnunorexa LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas padora Ne 6 o Teme

53 "YKECTKOCTL BOJBI I METOAEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelaed
YCTpaHECHUS
54 PN — bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TAApOKCcUIa https://m.edsoo.ru/00aelc64
56 Weeso bubnuoreka [{OK
https://m.edsoo.ru/00ac1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (I1) u xxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O00011IeHNE U CUCTEMATU3AIUS
3HaHUUI
[IpaxTuueckas padora Ne 7.
59 Pemrenne skciepUMEHTAIBHBIX bubnmnoreka HOK
3aj7a4 1o TeMe «BakHeiimue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COETUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bubmmnorexka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxxkHeuIme MeTajabl U UX

COETMHEHMSI»
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63 BemiectBa u marepuassi B | bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o01eHue u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PezepBublit ypok. O6o011eHuE U 1 Bbu6moteka [JOK
cucTeMaTu3als 3HaHU! https://m.edso0.ru/00ad9cb2
OBULIEE KOJIMYECTBO YACOB I10 68
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