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HOACHUTEJBHASA 3AIIMCKA

ITporpamma o XMMHH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3yapTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHOM MPOTrpaMMBI OCHOBHOTO
obmero obpaszoBanus, npencrasieHHbix B @I'OC OO0, a takke Ha OCHOBE (eaepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENILUHU IpenojaBaHus y4eOHOro npeaMmera
«XuMusa» B 00pa3oBaTeabHbIX oprannzanusax Poccuiickoit denepannu.

[Iporpamma mo XuMUHM Ja€T NpPEACTaBICHUE O MLEJsIX, OOLIel cTpaTeruu oOyudeHwus,
BOCIIUTAHUSI M Pa3BUTHA OOYYalOIIUXCS CPEICTBAMH y4yeOHOro NpeAMETa, yCTaHABJIMBACT
o0s3aTeIbHOE MPEIMETHOE COAEpKaHHUE, MPEyCMaTpUBAaET paclpeieieHUe ero mo kiaccaM U
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl IO XUMHUHU, ONPEEINIAET KOJUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KAaHUSA, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTD
U3YYEHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOTro
mporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJarommxcs, onpeaessieT BO3SMOXKHOCTH MpeMeTa s
peanu3any TpeOOBaHUM K pe3ylibTaTaM OCBOCHMS OCHOBHOH 00Opa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TaKkKe TpeOOBaHUM K pe3ynbTataM 00ydeHUs XUMUHU
Ha YpOBHE LeJeil Wu3ydYeHHs INpeaMeTa U OCHOBHBIX BHJOB y4eOHO-IIO3HABATEJIbHOMN
JEeSTEIbHOCTH 00Y4YaroIEerocsi o OCBOCHUIO yUeOHOTO COEpPKAHMUS.

3HaHUEe XUMUH CIYXKUT OCHOBOM Ui (POPMUPOBAHMSI MUPOBO33pEHUs 00yUaroIIerocsi, ero
IIPEJCTAaBICHUN O MaTepUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (GOpMHUpPYEMble XUMHUEH
IIPEJICTABICHMS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 IBOJIIOLUHU BELIECTB B IPUPOJE, O MYTAX
pelieHns riI00albHBIX MPOOJEM yCTOMYMBOIO Ppa3BUTHUSI 4YEJIOBEUECTBA — CHIPbEBOM,
SHEPTEeTUYECKON, TUIIEBOM M KOJIOTHUYECKOM 0€301TaCHOCTH, MPOOJIeM 3ApaBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUIs caMopa3BUTUS M (OPMHPOBAHUSA
KYJIBTYpBI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH 00YyJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHOM  y4eOHOM  JEeATENbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIeIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEHEBHOM JKM3HM, Tak U B
poeCCHOHATIBHOM 1€ TEIbHOCTH;

3HaKOMHUT CO CIEHU(PHUKONH HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI IIEIOCTHOTO
B3IJIsL]1a HA €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarlOM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00Y4ar0IINXCsl;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM
3HaHUSM, K MpUpOJe, K 4YeJIOBEKY, BHOCHT CBOW BKJIaJ B 3KOJOTMYECKoe oOpa3oBaHuE
00yJaronmxcs.

JlaHHBIC HaAmNpaBJICHUS B OOYYEHHWH XMMHUHU OOECIICUMBAIOTCS CIEIU(PHKON CONEpKAHHS
y4eOHOro mpeaMeTa, KOTOpBIA SBISETCA MEAarorHYecKd aJalTHPOBAHHBIM OTpPa)XKCHHUEM
0a30BOI HAYKW XMMHH HA OMPEACIEHHOM JdTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIro 001Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIUMHCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUN XUMHH, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATHI OPraHU4eCKON XUMHUHU.

CrpykTypa colepikaHus MPOrpaMMBbl 110 XMMUU CPOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ uzydenuto. CopepxaHHe CKIIAAbIBAETCS U3 CUCTEMbI MOHITHM O XMMHUYECKOM
JIEMEHTE U BEIECTBE M CUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CUCTEMBI

Mepepnar vepes naaok 08.11.2023 12:09 GMT+03:00 / \

05611929-1031-45cf-a127-78797302bdaf | I:J'

CrpaHuua 2 13 32 \

"/



CTPYKTYPHO OPTraHM30BaHbI IO IPUHLHUITY IOCIEJOBATEIBHOIO Pa3BUTUS 3HAHUM Ha OCHOBE
TEOPETUUYECKUX MPEACTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /1. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XHUMUHU;

— y4Y€HUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernueckne 3HAaHMS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIIEHHBIX (paKTOB, pPa3BUBAIOTCA IIOCIENOBAaTEIbHO OT OJHOIO YPOBHS K Jpyromy,
BBINOJHAS (QYHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUSI U MOTYyYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHre TporpaMMbl MO XHMHUH CHOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O
XUMHUYECKON COCTABJISIOIIEH HAay4HOW KapTHMHBI MHpa B JIOTMKE €€ CHCTEMHOW IPHUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUsI K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHne xumuu
MPOUCXOJUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Tpu n3yueHnH XMMUU TPOUCXOIUT (POPMHUPOBAHNE 3HAHUNA OCHOB XUMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON AEATEIbHOCTU YeIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajada y4eOHOro mpeaMmeTra COCTOMT B (hOpMHpPOBAHHUU
CHCTEMBbl XMMHYECKHX 3HAaHUH — Ba)XKHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHNH K HaAyYHBIM METO/IaM MTO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKHUX PEeaKIHii, B
(GOpMHpPOBAaHMM W Pa3BUTHM TI03HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Yy4eOHO-
MO3HABATEIBHOM U yueOHO-MCCIIEI0BATENILCKOM IeATETbHOCTH, OCBOGHUH MPaBHI 0€30MacHOTO
oOpallieHus ¢ BeIleCTBaMU B IOBCEITHEBHOM JKU3HU.

[Ipy m3ydyeHMHn XUMUU Ha YpOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUsl BaKHOE 3HAYCHHE
MPUOOPENN TaKue 1T , KaK:

— (hopmupoBaHNEe MHTEIIEKTYalbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHUH, CIOCOOHOM amamTHpOBaThCS K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KHU3HH;

— HaNpaBJICHHOCTh OOYYEHHS HAa CHCTEMAaTHYECKOe MPHOOIIEHHE OOYyJaronuxcs K
CaMOCTOATENIbHOM  IIO3HABATEJIBHOM  JEATENIIBHOCTH, HAy4YHbIM  METOJaM  ITO3HAaHWI,
(hopMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITIOCOOHOCTEH K XHUMUH;

— oOecrnieueHne YCJIOBUHM, CIOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYarOIIMMUCS OIbITa
pa3HOOOpa3HON NEesATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE ISl Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— opmupoBanue 00mIeH HYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciae YMEHHHA OOBSCHATH W OIICHWBATH SIBICHUS OKPYXKAIOIIEro MHpA, MCIOJIb3ys 3HAHUS U
OTBIT, TMOJIyYEHHbIE MpPH M3YYECHHUH XUMHUH, MPUMEHSTh WX TMPU peHIeHHH MpodiieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— (hopMupoBaHue y 00y4aroIMXcsi TyMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUs [IEGHHOCTH
XUMHUYECKUX 3HAaHUHM A1 BBIPAOOTKH SKOJIOTHUECKH L€JecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHWsI CBOETO 3J0POBbSI M OKPYKAKOUIEH MPUPOTHON
Cpenbl;
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— pa3BUTHE MOTHBALMHU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOGHHUS OOIIEYENIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoWIIs U HAITPABICHHOCTH AaTbHEHIIIET0 00yUeHHUS.

OO1ee 9MCIIO 9acoB, OTBEACHHBIX IS M3YYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kimacce — 68 gacoB (2 daca B Henen0), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHBIEe XMMHYECKHE IIOHATHSA

[Ipenmer xumuu. Ponb XUMHHM B JKM3HM 4YelloBeKa. XUMHS B cHcTeMe Hayk. Tena u
BenlectBa. dusmueckue CBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
METO/ax MO3HaHMs B XUMUU. UncThie BemecTBa U cMecu. Croco0bl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYIbl. XHUMHYECKHE 3JeMeHThl. CHMBOJBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie u cil0kHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunyeckass (opmyna. BaleHTHOCTH aTOMOB XMUMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAast Macca. OTHOCUTENbHAS. MOJIEKYJISIpHAS
Macca. MaccoBasi 10J11 XUMHYECKOT'0 3JIEMEHTa B COEIMHEHUU.

KonunuectBo BemecrBa. Moabs. MoisspHas Macca. B3auMocBsA3p KoiaudecTBa, Macchl U
qHcia CTPYKTYPHBIX €IMHUI] BelecTBa. Pacy€rel mo popMynam XUMHYECKUX COCTUHEHUH.

@usnyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas peakuus M €€ IpU3HAKU. 3aKOH
COXPAaHEHHUs Macchl BeLIECTB. XUMHUECKUe ypaBHeHUs. Kiaccupukanus XMMHUUECKUX peakiui
(coemuHeHuUsI, pa3IoKEeHHS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYJOW, MpaBHJIaMU PaOOTHI B J1aOOpaTOpUU U MpuéMamMu
oOpamieHust ¢ 1a00pPaTOPHBEIM 00OPYJOBAaHWEM, W3YYCHHE M ONMHUCAHWE (DU3MYECKHX CBOWCTB
00pa31oB HEOPraHUYECKUX BEIIECTB, HaOMroAeHue pru3nuecKkux (TJIaBieHHe BOCKA, TasTHUE JIbJa,
pacThpaHue caxapa B CTYNKE, KUIIEHUE U KOHJIEHCAIIUs BOJIbl) U XMMHUYECKUX (TOpEHHE CBEuH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJEHCTBUE Mella C KUCIOTON) sIBJICHUH, HaOIt0jeHe
W ONHWCAaHME TPHU3HAKOB NPOTEKaHUS XUMUYECKHX peakiuil (pas3jokeHue caxapa,
B3aUMOJICHICTBHE CEpHOU KUCIOTHI C XJIOPUAOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Keie3a ¢ pactBopom comu menu (1), m3ydenme crocoGoB
pasjeneHus CMeceil: C TMOMOINBI0 MarHuTa, (QWIBTPOBAHHWE, BBHITAPUBAHHUE, JAUCTHILISINSA,
xpomatorpadus, TMpoBeJECHHE OYUCTKM TIOBAPEHHOW COJIM, HAONIOJEHWE U OINHCaHUE
pE3yNbTAaTOB MPOBEJEHUS OIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHs] MacChl, CO3JIaHUE
MOJIENEN MOJIEKYJ (IIApPOCTEPHKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYeCKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — 3J€MEHT M MpPOCTOE BEHIECTBO.
Haxoxpaenue kuciaopoja B npupojie, pu3ndeckue 1 XUMUYECKHE CBOMCTBA (peaKkIMu FOpeHus).
Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl MONydeHHs KUCIOpoAa B JabopaTopuu H
MpOMBIIIIeHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — amioTpornHas Moaudukaims
KHCIIOpO/1a.
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TemnoBoit 3¢p(deKkT XUMHUECKON peakluyd, TEPMOXMMUYECKHE YpPaBHEHMsS, HK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIOA.

Bomopon — »nmemMeHT M mpocroe BemecTBO. HaxoxzaeHnue Boaopona B IIPUPOLE,
(bu3nUecKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI oy4deHus. KUCIOThI U COMNH.

Mosipablii 00b€M Ta30B. Pacy€Thl 10 XMMHUYECKUM ypaBHEHHSIM.

®dusuyeckne cBoiicTBa BoJbl. Boma kak pactBopurtenb. PactBopsl. HacklleHHble u
HEHACBILICHHBIE pacTBOpPLL. PacTBOpUMOCTH BewmlecTB B Bojae. MaccoBas [0S BelLIeCTBa B
pactBope. XuMHueckue cBoiicTBa BoAbl. OcHoBaHus. Poib pacTBOpoB B NMpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boawsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJI.

Knaccudukanusa nHeopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpasyromire (OCHOBHBIE, KUCIOTHBIE, aMmboTepHbIe) U HecoseoOpasytome. Homenknarypa
okcu10B. DU3nuecKkrue U XUMHYECKHUE CBOMCTBA OKCUIOB. [1oyueHne OKCH10B.

OcHoBanusa. Knaccudukaruss ocHOBaHWM: INETOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiarypa ocHoBaHuii. @u3znueckne M XUMHUYECKHME CBOMCTBA OcHOBaHuM. llomydenwue
OCHOBaHMH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucnor. Ousnueckue U XUMUYECKHE
cBoricTBa KUCOT. P akruBHoct MetaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkiatypa coseil. @usnyeckue U XUMHUECKHUe cBoicTBa coisiell. [lomydyenue
COJIEH.

['eneTnueckas CBA3b MEXAY KJIaCCAaMU HEOPTaHUUYECKUX COCAMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4yeCTBEHHOE OIpEe/IeJIEHUE COEpKaHMsI KHCIOpoAa B BO3AyXe, MOIy4YeHue, cooupanue,
pacrmo3HaBaHHEe M HM3y4YEHUE CBOMCTB KHCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M TMPEKPAIICHHUs ropeHus (Tokapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHJOB W OIMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHME, pPAclO3HaBaHUE H
M3Yy4YeHHE CBOMCTB Boaopoia (TopeHue), B3aumojencTBue Bojopona c¢ okcuaoM wmenu (II)
(BO3MOKHO HCIIOJIb30BAaHKME BHIEOMATEPHANIOB), HAOMIOACHHE 00pa3lloB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHue OCOOCHHOCTEW PacTBOPEHMS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM J0JIe pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBHE BOJBI C MeETaUIaMH (HAaTpueM M KajblleM) (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), HCCIIEOBAHNE OOpPa3Il0B HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB,
HaOIo/IeHNe M3MEHEHUS OKPaCKH WHAMKATOPOB B pPAcTBOpaxX KHUCIOT M IIeNouei, M3ydyeHue
B3aumojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KHUCIOT C MeTallaMH,
peakuuii HEeUTpaJM3alHH, TOJY4CHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OIHOTO
MeTaJula IPyruM U3 pacTBOpa COJIM, PEIIEHNE HKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe «BaxHeiime
KJIACChl HEOPTraHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3axkon u Ilepuoanyeckasi cucreMa xumMudeckux jiemenTon JI. WU.
MenpeneeBa. CtpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie TOMBITKH KJIACCH(UKAIIMKM XUMHUYECKUX djeMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IEJIOYHBIE U IIETIOYHO3EMEIbHBIE METAJUIbI, TAIOTCHBI, UHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yIoT aMpOTepHbIe OKCUABI U TUAPOKCUIBI.

[lepuonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux osaemeHtoB [[. U
MenneneeBa. KopoTtkonepuoanas u ummHHOnepuonaHas ¢opmbl [leproanyeckoit cucTembl
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xumuueckux snemeHToB [[. WM. MenneneeBa. Ilepuonbt m rpynnbel. PU3MYECKUH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX sgep. W3orombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHX 3JIeMEHTOB [leproandeckoil cucTeMbl
. W. Mengeneea. XapakTepUCTHKA XUMHUYECKOTO OJJIEMEHTA II0 €ro MOJIOKEHUIO B
[lepuonuueckoii cucteme /. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAIUNINYECKHUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akona u Ilepuoanyeckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JUISL pa3BUTUA HayKy U npakTuku. [{. M. MennaeneeB — yd€HbIN U TpaXKAaHUH.

Xumuueckas CBSI3b. KoBanientHas (monstpHast u HETIOJISIpHAST ) CBSI3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBSA3b.

Crenenb  okucieHHs. OKHUCIUTEIBHO-BOCCTAaHOBUTENbHBIE  peakuuu. [Ipomeccsl
OKHUCJICHUSI U BOCCTaHOBJICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oO0pa3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICMCTBUE THUJIIPOKCHIA
[IMHKA C PacTBOpPaMHU KHUCIOT W IIEJIOYEeH, MPOBEICHHUE OMBITOB, WLUTFOCTPUPYIOIIUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHH (TOpeHHE, PEaKIINK Pa3I0KEHUs, COSTUHEHNS).

Mesicnpeomemmnoie céazu

Peanuzamus MexXnpeIMETHBIX CBS3EH MpPHU MU3YUYEHUHU XUMHUU B § KIIacCe OCYIIECTBISETCS
gyepe3 UCHOJIb30BaHUE KaK OOMMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK W TOHATHUH,
SIBJISIFOLMXCSI CACTEMHBIMHU 17151 OT/I€JIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEeHHO-HAyYHbIE TOHATUS: HAy4yHBIM (akT, rumoresa, TEOpus, 3aKOH,
aHalM3,  CHHTe3,  Kiaccuukamus,  TNEpPUOAMYHOCTb,  HAONIOJCHWE,  OKCIEPUMEHT,
MOJEJIMPOBAaHUE, U3MEPEHUE, MOJIENIb, SIBJICHUE.

dusnka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, HW30TOIBI,
PaINOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKHH 3apsij, BEIIECTBO, TEI0, O0OBEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (pu3mueckue BEIMYUHBI, €AMHULIBI W3MEpPEHHs, KOCMOC, IUIaHETHI,
3BE361, CoHIIE.

buonorus: porocunres, npixanue, bnochepa.

I'eorpadusa: armocepa, ruzpocdepa, MHUHEpaldbl, TOpPHbIE TMOPOABI, TOJE3HbIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKas peaKkuus

[lepuognueckuii 3akoH. llepumomnueckass cucremMa xumMuueckux dsyemeHToB [l U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHHMM CBOMCTB XHMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPUOMAOB, KaHs, KadblUsS M UX COCAMHEHUH B COOTBETCTBHH C
MIOJIOKEHUEM JIEMEHTOB B lleproauyeckoil cuctemMe U CTpPOEHUEM UX aTOMOB.

CtpoeHne BelleCcTBa: BHUAbI XUMHYECKOW CBSI3M. THUIBI KPUCTALIMYECKUX PEMIETOK,
3aBUCMMOCTh CBOWCTB BEILIECTBA OT THUMAa KPUCTAUIMUECKOW PEIIETKH U BHAA XUMHUYECKOU
CBS3H.

Knaccudukanmss 1 HOMEHKIaTypa HEOPTraHWYECKHUX BEIIECTB. XHUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCIWHEHUW, TeHEeTUYecKast
CBSA3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukanus XuMHUYECKUX peakiuil Mo pa3INYHbIM MpU3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (heKTy, M0 HU3MEHEHHUIO0 CTeneHeH
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OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, [0 OOpaTMMOCTH, IO Y4YacTHUIO Karajau3aTopa). DK30- U
9HAOTEPMHUUYECKNE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonstTre o ckopocTH xuMudeckoil peakiuu. [loHarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakiusax. [IoHsATHE O TOMOTreHHbIX M TIeTEepOreHHbIX peakuusax. lloHstue o
karanuse. IloHsatne o XumHueckoM paBHOBecuU. DakTOphl, BIUAIOIIME HA CKOPOCTb
XUMHUYECKON PEAKIUHU U TIOJI0)KEHUE XUMHUECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, JJIEKTPOHHBIA OanaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBl€HHE YPaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOT0 OasiaHca.

Teopust 37AEKTPONUTUYECKON JUCCOLUAIUMHN. DJIEKTPOIUTHI U HEAIEKTPOIuThl. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHUJAMU XHUMHUYECKOW CBS3H.
Crenens aucconuanuu. CUabHbIC U cla0ble YEKTPOTUTHI.

Peakuuu monHoro obMeHa. YcioBUS NPOTEKAaHUS peakuii HOHHOTO OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOWCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
NPEJCTaBICHUNH 00 3JIEKTPOTUTHYECKON Jucconuanui. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTe o runponun3e comen.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METa/UIOB M HeMmeTa/uioB (rpadura W anamasa), CIOXKHBIX BEIISCTB (XJIOpHIa HATpus),
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTM XMMHYECKOM peakIMM OT BO3JEHCTBUS Ppa3IUYHbBIX
(akTOpOB, MCCIEIOBAHUE IIEKTPOIPOBOIHOCTH PACTBOPOB BEUIECTB, MpOIECCa JUCCOLUAINH
KHCIIOT, IIeJo4Yel W cojeil (BO3MOXKHO HCIOJIb30BAaHME BHUICO MAaTEepHANIOB), MPOBEICHHE
OTIBITOB, WITIOCTPUPYIOIIUX TMPU3HAKKA TPOTEKAHHUS peakiuii MOHHOro obmeHa (oOpa3oBaHme
ocajJika, BbLIEJICHHE Ta3a, o00pa3oBaHUE BOJbI), OMBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN (TOpeHHe, PeakUUd pPa3JIoKEHUs, COCIUHEHMS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIIBI0 KaueCTBEHHBIX DPEAaKIMi Ha HOHBHI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/iibl M X COeAUHEHUS

OOmias xapaktepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CtpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMUYECKHE CBOICTBA Ha IpUMEpE XJIopa (B3aMMOJEHCTBHE C MeETaJlllaMH, HEMeTallJlaMH,
menoyamu).  XjopoBogopoa. ConsHas KUCIOTa, XHMHYECKHE CBOWMCTBA, IMOITYYCHHE,
npuMeHenue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHU3M uesnoBeka. Baxkneime Xiopuabl
U UX HaXO0XJECHUE B IPUPOJIE.

Obmas xapaktepuctuka 531eMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHrne n (U3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOAM(DUKALNU KHCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepbl. CepoBoJopoJl, CTpoeHHEe, (PU3NYECKHE U XUMHYECKHe cBoWcTBa. OKCHIABI Cepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKcuAoB. CepHas KUCIIOTa, (pU3MUeckre W XMMHUYECKUE CBOMCTBA
(oOmme Kak TMpeNCcTaBUTENs Kiacca KHUCIOT M CIeuHUecKue). XUMHUYECKHEe peakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a MoylydyeHHusl cepHoil KucioThbl. llpumenenue
cepHoil kucnoThl. Cosli CepHOM KUCIIOTHI, KaUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ coeauHEHUN B npupoje. XHUMHUYECKOE 3arpsS3HEHHE OKpYXKarolled cpelbl
COCTMHEHUSIMHU cepbl (KUCIOTHBIE IOXAH, 3arps3HEHHE BO3AyXa M BOAOEMOB), CHOCOOBI €ro
MpEeAOTBpPALICHUSI.
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OOmrast xapakTepucTuka 53JeMeHTOB VA-rpynmnsl. OCOOCHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHHSA. A30T, pacHpocTpaHeHHUe B Mpupone, ¢uznueckue u
XUMHUYecKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, €ro (PU3NMYecKrue U XUMHUYECKHE
CBOWCTBa, MoJyueHue u npuMeHeHne. Com aMMOHUS, UX (U3NYECKHE U XUMHUYECKUE CBOWCTBA,
npuMeHeHrne. KauecTBeHHast peakuuss Ha MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ TOIydeHue,
dbu3mveckne W XHMMHYECKHE CBOHCTBa (0OIIME KakK TMpEACTAaBUTENsT Kiacca KHCIOT H
cnenuduueckue). lcnonpzoBaHue HUTPATOB U COJEHl aMMOHHUS B KayecTBE MMHEPAIbHBIX
yaoOpeHuil. XuMU4ecKoe 3arpsa3HeHUe OKpYXKarollel cpelibl COeTUHEHUsIMH a30Ta (KUCIOTHBIE
JIOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBl UM BOJ0EMOB). Pochop, amnoTpomnHble MoAUDUKALUU
dochopa, ¢puzndyeckne n xummueckue cpoictBa. Oxcun docdopa (V) u dpocdopnas xucrnora,
¢u3nveckne M XUMHYECKHE CBOWCTBa, monydeHue. lcmonb3oBanme ¢ocdaroB B KadecTBe
MUHEPAIBHBIX YIOOPEHHIA.

Obmast xapaktepuctuka s1eMeHToB [VA-rpynmbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKHUCICHUA. YTIIEPO/, aJUIOTPOIHBIE MOAU(UKALINY, PACTIPOCTPAHEHUE B
npupoje, Gpusnueckue u XuMHUIecKue cBorcTBa. Axcopbuus. KpyroBopot yriepona B mpupose.
Oxcunpl yriaepona, ux (GpU3MUECKUe U XUMUYECKHE CBOMCTBA, ACHCTBHE HA KHBBIE OPTraHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHbIE ¢ oKcunoMm yriaepoaa (I1V),
TUIIOTE3a IJ100aJbHOTO MOTEMJIeHUs KIMMAaTra, MapHUKOBBIM 3¢ ¢eKkT. YroibpHas KUCIoTa U e€
conmu, X (pu3MUeckne U XUMHYECKHE CBOWCTBA, MONy4YeHHEe M NpuMeHeHue. KauecTBeHHas
peaknmss Ha  KapOoHar-MOHBL. ~ Vcmonmb3oBaHwe — KapOOHAaTOB B OBITY, MeIWIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHUAX Yriepoia
(MeraH, »TaH, OSTWJEH, AalEeTWIEH, ATaHOJ], [JHIEpPUH, YKCcycHas kuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOIYKTHl HX IMepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [IoHSATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHpax, Oelkax, YIriaeBoJaXx — W WX pPOJIM B JKM3HM 4YeloBeKa. MaTepualbHOE EIUHCTBO
OpPTaHUYECKUX U HEOPTaHWUYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IOJy4YeHHE M MpPHUMEHEHHE.
Coenunenus kpemHus B npupozae. OOmmue mpencraBieHus o0 oxcuae kpemuus (IV) u
KpEeMHHEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, IIeMEHT, OeTOH, xene300eToH. IIpobiemsr
0€301acHOT0 UCIIOIb30BAHMSI CTPOUTEIBHBIX MaTEPUATIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpa3l0B HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHON KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOMIOJEHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromue (pU3MUecKue U XUMHUYECKHE CBOWMCTBA TAJIOTEHOB M UX COCTUHEHUH (BO3MOYKHO
WCIOJIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIICHHE ¢ oOpa3laMu XJOPHAOB (TaJlOTCHH]IOB),
O3HaKoOMJIeHHe ¢ oOpa3uamMu ceppl U €€ COECOUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEpHAIOB), HAONIOJCHHE TMporecca OOyIIMBaHUSA  caxapa 1o JIeWCTBHEM
KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHON cepHOI
KHUCJIOTHI, TPOBE/ICHNE KaueCTBEHHOM peakiuyu Ha Cyiab(paT-uOH U HAOIIOJCHHE NpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOMCTBaAMH a30Ta, (pochopa U HUX COCIUHEHHI
(BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U (hOCPOPHBIX yI0OpEHHUIH,
MoJIyueHue, CcoOMpaHue, paclo3HaBaHHME W U3YYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (ochaT-MOH U H3ydyeHUE TMPU3HAKOB UX
IIPOTEKAHUS, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIbI (BO3MOKHO
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WCIIOIb30BaHUE BHUCOMATEPUAJIOB), M3YUYCHHE MOJIENeH KPHUCTAUIMYECKUX DPEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOILECCOM aJICOpOIMN pPacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHUBOTa3a, MOJIyueHHEe, COOMpaHue, paclio3HaBaHUe
Y U3YYCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJACHHE KAUECTBEHHBIX PEaKIMii Ha KapOOHAT W
CHWJIMKAT-MOHbl M U3YYCHUE IMPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKLIHEH
CUJIMKAaTHOM IMPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 Mo TeMme «Baxneimme
HEMETAJUIbl U UX COCTUHEHUSD.

MeTa/uibl M UX COeIUHEHUS

OOmiasi xapakTepuUCTHKa XHUMHUYECKUX DJIEMEHTOB — METAJIOB HAa OCHOBAHMHM WX
nonoxxeHus B [lepronnueckoit cucreme Xxumudeckux 3yemeHToB . 1. MenneneeBa u cCTpoeHUs
atomoB. CTpoeHue MeTaioB. MeTaimyeckas CBs3b W METAUIMYECKas KPHUCTAILTUYECKas
peméTKa. ODJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUecKMe U XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO0IIMe crnocoObl MmoyydeHuss MeTauioB. [IoHsATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIIIaBsl (CTallb, YyTYH, TIOPATIOMUHIMA, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[IleounbIe MeTaIbL: MOJIOXKEHHE B [lepuognyeckoil cuctemMe XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXkJAeHHE B mpupoae. Dusnyeckue U XUMHUUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kamus). OKCUABI U THIPOKCHIBI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lerouHO3eMeENbHBIE METAJUIBI MarHui M KalbUui: MojoxxeHue B Ilepmonmueckoin
cucreme xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJICHHE B
npupoje. Prusnueckue U XMMUYECKUE CBOWCTBA MarHus M KajiblMsl. BakHelline coeIuHEeHUs
KaJIbIHS (OKCHI, THAPOKCHU/I, o). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B llepumonmyeckoil cucteme xumuueckux siemeHtos JI. U.
MeneneeBa, CTpOCHUE aTOMa, HAaXOXJeHUEe B npupoje. Ousnuyeckue U XMMUYECKUE CBOMCTBA
aTrOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHUA M TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckoil cucreme xumuueckux dyiemMeHToB [ U.
MeneneeBa, CTpOEHHE aTOMa, HaXOXKJeHUEe B npupojae. Pusndeckue 1 XuMUYECKHUE CBOWCTBA
xkene3a. Oxcunbl, ruapokcuabpl U conu skene3a (II) m kenesa (III), mx cocrtaB, cBOWCTBA U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pas3llaMd METaJJIOB U CIUIAaBOB, UX (PU3MYECKHMMH CBONCTBaMH,
M3y4eHUEe pe3ylbTaTOB KOPPO3UMH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUICOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAIbIHsI M HATPUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HCCIEOBAaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kee3a B
KHCJIOpOoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUJCOMATEPUATIOB), MPU3HAKOB  MPOTEKAHHS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MAarHus, KaiblUs, aJlOMUHUS, [IUHKA, xkene3a (II) u xenesza
(III), memqm (1), HaOMrOIEHKME W OMKMCAHHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMHU HATPHS,
Kalusl U Kanbliig (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), MCCIEOBaHUE aM(DOTEPHBIX
CBOMCTB T'HJIpOKCUJA aTIOMUHUS U TUIPOKCUIA LIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BaxxHelme MeTamibl U UX COETUHEHUSI.

XuMHS U OKPY:KAIOLIAS cpena

BemectBa 1 Marepuaibl B TOBCEAHEBHOM KU3HH YellOBEKa. be3ornacHoe MCIoiIb30BaHNE
BELIECTB M XUMHUYECKMX peakiuil B ObITy. llepBasg momois Ipu XUMHYECKHX OKOTax H
OTpAaBJICHHUSIX.
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XuMu4eckoe 3arpsi3HeHHEe OKpysKarolleil cpenbl (IpeaenbHas A0MycTUMas KOHIIEHTpalus
BeriecTs, nanee — [1JIK). Poib xumuu B perieHuu 3K0I0rn4eckux npooiem.

Xumuueckuii Ixcnepumenm:

n3y4yeHue o0pa3LoB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, TOJIMMEPHbBIE MAaTEPUAIIbI).

Meoswnpeomemnuwie ceéa3u

Peanuzanus MexnpenMeTHBIX CBS3€H MpU U3YyYEHUH XUMHUHU B 9 Kilacce OCYIIECTBISAETCS
yepe3 UCIHOJb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX TMOHSATHHM, TaKk M TOHATHUH,
SBJIAIOILNXCS] CACTEMHBIMHU JUISL OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTecTBEHHO-HAyYHblE MOHATHUS: HAayuHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHamM3, CHHTE3,  KiacCH(UKalus,  IMEePHOAWYHOCTh,  HAOJIOJCHHWE,  JKCIIEPHMEHT,
MO/JICIIMPOBAaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHS, MaTepHUabl.

®usuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, W30TOIBI,
PaaMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUYECKHM 3aps], MPOBOAHUKH, MOJYHIPOBOJHUKH,
TMBJICKTPUKHY, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIecTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKAs PpEIIETKA, CIUIaBbl, (U3NYECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHHU S, KOCMUYECKOE MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MHUHEpAIbHbIE yIOOpeHus,
MHUKPO3JEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

l'eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOIIaEMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUS TMPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs
JOCTHUT'AKOTCS B XOJI€ O6y‘-I€HI/I$I XUMHUHU B €AUHCTBC y‘-I€6HOf/'I )41 BOCHHT&TCHBHOﬁ NCATCIIBHOCTH B
COOTBETCTBUM C  TPAJAMIMOHHBIMH  POCCHHUCKHUMH  COLUMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TMPUHATHIMU B OOIIECTBE MPABWJIAMH M HOPMaMH TIOBEICHHS H
CHOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHHUSI, CAMOPA3BUTHUS U COLUATH3AIUHN 00YJarOIIUXCSI.

JIMuHOCTHBIE pEe3yNbTaThl OTPaXalOT TOTOBHOCTh OOYyYArOIIMXCS PYKOBOJCTBOBATHCS
CI/ICTQMOﬁ IIO3UTUBHBIX HECHHOCTHBIX OpI/IeHTaIII/IfI " pacmnpeHHe OoInbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTH4YECKOr0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIICHHSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY ¥ HAYYHOMY
HacJICIUuK, INOHHMMAaHHA 3HA4YCHUA XI/IMI/I‘-IGCKOI\/JI HayKI/I B JKHU3HU COBpeMeHHOFO O6H.[CCTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(POpPMAIMECH O MEPEIOBLIX JOCTHKCHHUSX M OTKPBITUSX
MHUPOBOM M OTEUYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE
MHpa U O0IIECTBA;

2) rpa:kKIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUSI O COLMAIbHBIX HOPMAaX M MPABWIAX MEXIMYHOCTHBIX OTHOILIEHHUU B
KOJIJICKTHUBEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06HI€CTBCHHO HOHCSHOﬁ,
y4eOHOUCCIIeIOBATCIILCKOM, TBOPYSCKOW W JPYTMX BHJAX JEATCIILHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM EATEILHOCTH MIPH BHITIOJHEHNN YI€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJIHCHUM XHMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX TIPOEKTOB, CTPEMJICHUS K
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B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B IpPOLECCe 3TOM y4eOHOIl NesATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE MOBEJCHME M IOCTYNKH CBOMX TOBapHIIEH C MO3MIUM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHH MOCTYIKOB;

3) HeHHOCTH HAYYHOI0 MIO3HAHHUSA:

MHUPOBO33PEHUYECKUE  NPEJCTABICHUS O  BEUIECTBE M XHMMHUYECKOW  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH M COCTABJISIONINE OCHOBY ISt
MOHUMAaHUS  CYHIHOCTM  HAy4YHOM  KapTUHbl MHUpA, TNPEACTaBlIeHHS OO0  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs IPUPOJBI, B3AUMOCBSA3SIX UYEIOBEKA C MPUPOJHON CpENoil, O poiu
XMMHUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJYYCHHWE HOBBIX 3HAHHWHA MO XHMUH,
HEOOXOAMMBIE Ui OOBSCHEHHS HAONMIOJAeMbIX MPOIECCOB M SBJICHUH, ITO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYIbTYphI, B TOM YKCJIE€ HABBIKOB CAMOCTOATEIHHONU pabOTHI
C yu4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypol, JOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTUI;

MHTEpeC K OOYyYEHHMIO M TO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M MCCIIEIOBATEIILCKON JESITEIBHOCTH, K OCOBHAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHsI 00Y4YEeHHUsI B JaTbHEHUILIEM;

4) popMupoBaHHSA KYJbTYPBI 310POBbSI:

OCO3HAaHWE IICHHOCTH J>KHW3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 370pOBBI 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBHA M HENPHUITHE BPEIHBIX
NpUBBIUEK (YMOTpeOJIEHUS] alKOrojsl, HApKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOIECHUS
npaBmw1 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKMMHU BeElIeCTBAaMH B OBITY U pealbHOM
KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil U TpyAa pa3IuyHOro poja, yBaKeHHE K
TpyAy W pe3ynbTaraM TPYJOBOH J€ATENIbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHMUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOD WHIMBUAYAJIBHOW TPAaeKTOPUHU
MPOJOJKEHHsT 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHElmHOW MpopecCHOHANbHON IEesTeNbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCUOHATBHON Cpejie;

6) 3K0J10rMYEeCKOro BOCIMTAHMS:

9KOJIOTMUYECKHU 1eIecO000pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYLIECTBOBAHMSI, TOHUMAaHHE LIEHHOCTHU 3J0POBOTr0 U 0e30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (IU3NYECKOMY U MCHUXHYECKOMY 3]I0pOBBIO,
OCO3HaHHWE LIEHHOCTU COOJII0/IEHNs MPaBUJI OE30MacHOT0 MOBEACHUS MpU paboTe ¢ BEelIeCTBaMH,
a TaK)Ke B CUTYaLlUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, TOJTydaeMble MPH HM3YYEHUH XHMHUH, ISl PELICHUs
3aJ1a4, CBSI3aHHBIX C OKPY’Kalollel MPUPOIHOM Cpefoi, AJis MOBBILIEHUS YPOBHS dKOJIOTMUECKOM
KYJIbTYpPbI, OCO3HAHUS INI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOjieM U MyTel UX pelieHus
MIOCPEJICTBOM METO0B XMMHUH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PyKOBOACTBOBATHCS UM B
MI03HABATEIbHOM, KOMMYHHKATHBHOM U COLMAIbHON MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeranmpeaMETHBIX pe3y/lbTaTOB BBIACISIIOT 3HAUYMMbIe ISl (POPMHUPOBAHUS
MHPOBO33PEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPHUHIINI, TUIOTe3a, (PaKT, cCUCTeMa,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax v MO3BOJISIFOT HA OCHOBE 3HAHHN U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
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LEJIOCTHOW Hay4yHOM KapTMHE MHpa, U yHHUBEpPCAIbHbIE y4yeOHbIE JEeHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpBIE o0ecreunBaroT
(hopMHpOBaHHE TOTOBHOCTU K CAMOCTOSATEIHHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM
JESITEIbHOCTH.

Ilo3HaBaTenbHBIC YHMBepPCAJbHbIC YUeOHbIe 1eiicTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHSI HUCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS IPU OCBOSCHUM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIACNATh MX XapakTepHblE MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C IPYTHUMH MOHSATUSMH), UCIIOJIB30BATh MOHITHS JIJISI OOBSICHEHHUS
OTHENbHBIX (AKTOB W SIBJICHWW, BBHIOMpATh OCHOBAaHUS W KPUTEPUHU Ui KIACCHU(PUKAINA
XUMHUYECKUX BEIECTB U XUMUYECKUX PEAKIHI, yCTaHABIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3H
MeXIy O0BEKTaMU U3YUEHHUS, CTPOUTH JIOTUYECKUE PACCYXKIeHUS (MHAYKTUBHBIC, TEAYKTUBHEIE,
10 aHAJIOTHH), eNaTh BBIBOBI U 3aKIIOYCHHS,

YMEHHME MPUMEHSATHh B INPOLIECCE MO3HAHMS MOHATHUS (IIPEIMETHBIE U METaIlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HUCIOJIb3yeMble B XHMHUH, INPEOOpPa3OBHIBATH IHUPOKO
MpUMEHSIEMblE B XMMHH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CUMBOJI 3JE€MEHTA),
XuMHuueckas ¢opMmyla MU ypaBHEHHE XMMHUYECKOM peakIuu — TMpH pPELIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OTUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U
XUMHUYECKHUX DPEaKLMH, BBIBIATH OOIIKE 3aKOHOMEPHOCTH, NIPUUMHHO-CIIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3yYAEMBIX IPOLECCAX U SIBICHUSX.

Ba3oBrble ucciaenoBareshLCKUe JeiiCTBHA:

YMEHHE HCIOJIb30BaTh MMOCTABIEHHBIE BOMPOCHl B KaueCTBE HWHCTPYMEHTa IMO3HAHUS, a
TaK’kKe B KayeCcTBE OCHOBBI Ui (POPMHUPOBAHHUS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMbIX CY)K/ICHHIA;

MpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMM U TMPOBEACHUI0 YYEHHUYECKUX
9KCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOA0M IPOIIecca, CAMOCTOSTENIbHO IPOrHO3UPOBATh €T0
pe3ynbTat, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHMsI, COCTABIISATh OTYET O MpOAeaHHON padoTe.

Paborta ¢ unopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH(DOPMALIUIO PA3TUYHBIX BUIOB
1 (OopM Ipe/ICTaBICHUS, [TOJIyYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJIsIpHAs JTUTepaTypa
XUMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE Mocolus, pecypcbl VIHTepHETa), KpPUTHUECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE MPUMEHSTH Pa3INuHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpE HHPOPMAITH U
COOTBETCTBYIOUINX JAHHBIX, HEOOXOJAUMBIX JIJIsl BHITIOJTHEHUS! YI€OHBIX U IO3HABATEIILHBIX 3a/1a4
OTpeNIeIEHHOTO THUMA, MPUOOpPETeHHEe OmbiTa B OOJIACTH HCIONB30BaHHUS WH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH, OBJIaJileHNE KYJIbTYpPOH aKTUBHOTO HCIOJIb30BAHUS PA3INUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpEICTaBICHUS
nH(pOpMaLlUM ¥ WJUTIOCTPUPOBATH peEllaeMble 3a/a4l HECIOXHBIMHU CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpauku ¥ UX KOMOMHALUSIMU,

YMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Ipoliecce Y4eOHOH U HCCiel0BaTeNbCKON
NEeSTeIbHOCTH UH(OPMALIMIO O BIUSHUM MPOMBIIIEHHOCTH, CEJIBCKOTO XO35ICTBA U TpaHCIIOpTa
Ha COCTOSIHHE OKPYXKAIOIe MPUPOAHON Cpebl.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
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YMEHMsI 3aJaBaTh BOIPOCHI (B XoJe Juajiora M (MJId) AMCKYCCHUU) IO CYIIECTBY
o0cyx/aeMoil Tembl, (OPMYIMPOBATH CBOM MPEATOKEHHUS OTHOCUTEIBHO BBINOJHEHHS
MIpeII0KEHHOM 3a1a4H;
YMEHMSI IPECTABIIATh MOJyUYEHHBIE PE3YJIbTaThl I03HABATEIBHON 1E€ATEIbHOCTH B YCTHBIX
U NHUCBMEHHBIX TEKCTaxX; JejaTb IPE3CHTALMI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCTepUMeHTa (71a00paTOPHOTO OMBITA, JabOpPaTOPHOW pabOoTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MTPOCKTA);
YMEHHUSI Yy4eOHOTO COTPYJHHMUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HaBaTEIbHOW M
HCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIeHUHM BO3HHUKAIOIMX MpoOJeM Ha OCHOBE yuéTa
OoOIIMX MHTEPECOB M COTJIAaCOBAaHUSA MO3MLMH (00CYXkJeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUMN, ONIPE/IETIEHUE KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOTHEHHOU PaOOTHI U IPYTHE).
PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1elicTBHA:
YMEHHME CAMOCTOATEIbHO ONPENENIATh LN AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBATh M TPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JEATENBHOCTh, BBIOMPAThH
Haubosnee H(P¢eKTUBHbIE CHOCOObI pelieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3a7ad,
CaMOCTOATENIBHO COCTaBJIATh WJIM KOPPEKTHUPOBATH IPEUIOKEHHBIM aITOPUTM JACUCTBUU IPH
BBITIOTHEHUH 3aJaHUl C Y4E€TOM TIOJIy4eHHsS HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX W PEaKIHMIX, OLIEHUBATh COOTBETCTBUE MONYYEHHOTO PE3yNbTara 3asBICHHON LIeJH,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPeIaraéMble B yCIOBUH 3aaHUH.
MNPEIMETHBIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOEHHUIO O00S3aTENILHOTO COJCp)KaHUS,
YCTAaHOBJICHHOTO JIaHHOM (eaepanbHOll pabodeil MporpaMMoOl, BBIIEISIOT: OCBOEHHBIE
OoOy4JarolMMUCS HAyYHbIE 3HAHHS, yYMEHHS W CHOCOOBI JEHCTBUH, chenupuveckue s
IpEeaMETHOM o0sacTh «XUMUsS», BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaly, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLUsX.
K xonmy oOyuenus B 8 kiiacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHUIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUH: aTOM, MOJIEKYJIa, XUMUYECKHUI1
JJIEMEHT, MPOCTOE BEIIEeCTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas J0Jsl XMMHUYECKOTO
JJIEMEHTa B COEIMHEHMH, MOJSIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKas peakus, Kiaccupuxarus
peaxkiuii: peakliuu COeIMHEHUs, PEaKIUN Pa3IoKEeHUs, peaKlIui 3aMEeIleHuUs], peaKuu
oOMeHa, 3K30- U SHJA0TEPMUYECKUE PEAKIINH, TeTIOBON d(hPeKT peakiu, sIpo aroma,
ANIEKTPOHHBIN CIIOM aroma, aTOMHas OpOUTallb, paguyc aTOMa, XMUMHYECKas CBS3b,
NOJIApHAasl M HEIOJIApHasl KOBAJIGHTHAsl CBs3b, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi J10JIs1 BEIECTBA (MPOLICHTHAs: KOHIEHTPALs) B paCTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUECKHUX TMOHSATUN M MPUMEHSTH 3TH
IIOHSTHS IIPH ONIMCAaHUM BELLECTB U UX IIPEBPAILCHUN;

® CIIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHS (QOpMyJa BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLIHiL;

® OmpeneNniaTh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCTUHECHUSX, CTEICHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COCIWHEHMSAX, MPHUHAMICKHOCTH BEIIECTB K
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onpefeNéHHOMY KJlacCy CO€AMHEHMH 1o QopMmynaM, BHUJI XUMHUYECKOM CBS3U
(xoBalleHTHas ¥ MIOHHAs) B HEOPTAaHHUUECKUX COCIMHEHUSIX;

packpbsiBaTh cMmbich [lepuoanueckoro 3akona J[. 1. MenneneeBa: neMOHCTpHUpPOBATh
MOHMMAaHHUE TMEePHOJUYECKON 3aBHCHUMOCTH CBOWMCTB XUMHYECKHX JJIEMEHTOB OT HX
nosioxkeHus B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAHEHHS MAaccChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOTapo;

OMHUCHIBAaTh M XapaKTepu3oBaTh TabmmuHyro Gopmy Ilepuoguveckoit CUCTEMBI
XUMHUYECKHUX JJIEMEHTOB: pa3NuyaTh MOHATHS «TJIaBHas moAarpynmna (A-rpymma)» u
«mobounas moxarpymnma (b-rpynma)», mample ¥ OOJIbIIME TIEPUOJBI, COOTHOCHUTH
0003HAYCHHUS, KOTOpble UMEIOTcs B Tabmuie «llepuonnyeckas cucreMa XHMHUYECKUX
sanemenToB [[. . MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUECKUX DJIEMEHTOB (COCTaB M 3apsl sjapa, oOIee YUCIO DIEKTPOHOB U
pacnpezesieHue X M0 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTAaHMUECKHE BEIIECTBA, XUMUYECCKHE
peakuuu (10 YUCIY M COCTaBY YYacTBYIOUIMX B PEAKLUUU BELIECTB, MO TEIIOBOMY
sdpdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJasi OMHCAaHWE TMpUMEpPAMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B Pa3IUUYHbBIX YCIOBUSX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO
JOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMysie COSAMHEHHs, MAaCCOBYIO JTOJIO BEUIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEAKIIHH;

MIPUMEHATh OCHOBHBIE OTIEPAIMH MBICIUTEILHON JESITEIBHOCTH — aHalM3 M CUHTE3,
CpaBHEHHUE, 0000IIeHHEe, CUCTEMATHU3AllNIO0, KJIacCU(UKAILIUIO, BBIIBICHHE NMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — I U3YyYECHHUS CBOMCTB BELIECTB M XMMHUYECKUX PEAKLHUM,
€CTECTBCHHO-HAYYHbIE  METOJAbl  TMO3HAaHUA  —  HaONIOJIGHHE,  H3MEpEeHHeE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeabHBIM U MBICIICHHBIN);

CIIeIOBaTh TPaBWJIaM TMOJH30BAHMS XHUMHUYECKOH TMOCYIOW © J1a00OpaTOPHBIM
o0OpynOBaHUEM, a TaK)Ke IpaBHJIaM OOpaIeHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBHIOTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYCHHUIO
U coOupaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHUCIOPOIA), MPHUTOTOBJICHHUIO
pacTBOpPOB € OMPEACIIEHHON MacCOBOM J0JIEd PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJMTH XUMHUYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB INEJIOYEH U
KHCIIOT C TIOMOIIIbIO MHJIUKATOPOB (J1TakMyC, (peHondTanent, METUIIOpaHK U Apyrue).

K xonmy oOyueHust B 9 kJjiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHSATHI: XMMHUYECKUHA DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHWOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas peaklus, XUMHUYecKas
CBSI3b, TEIJIOBOW 3(PPEKT peakiuu, MOJib, MOJSIPHBIH 00BEM, pacTBOp, JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, pEeakUM HOHHOro oOMeHa,
KaTaJn3aTtop, XHMMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMblE peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIE ~ pPEAaKIMM,  OKHUCIUTENb,  BOCCTAHOBUTEINb,
OKHCJICHHE€ M BOCCTAHOBJIEHHE, aUIOTPONHUsA, aMMbOTEPHOCTH, XUMHUECKas CBS3b
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(xoBaJIeHTHasl, HOHHAs, MeETAJIMYECKas), KpHUCTAJUIMYECKas peueTKa, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMUYECKOM pPEaKIUH, NPEAEIbHO JONYyCTHMAas
koHneHnTpauus [1JIK BemiecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHH U HNPUMEHATH 3TH
MOHSTHS TIPH ONMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCTOJIb30BaTh XUMHUECKYI0O CHMBOJHKY JJs COCTaBlIeHHS (HOPMYJT BEUIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpPEAENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMHUYECKHUX DJIEMEHTOB B
COCMHEHMSAX Pa3IMYHOIO COCTaBa, IPHUHAUIEKHOCTb BELIECTB K ONPEICIEHHOMY
KJIaccy COoelMHeHMH Mo (opMynam, BUJ XHMHYECKOH CBs3M (KOBaJIEHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3apsd]l HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep cpelsl B BOAHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIETKN KOHKPETHOTO BEILECTBA;

packpsiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u J1€eMOHCTPUPOBATh
€ro MOHMMAaHUE: ONHUCBIBATh U XapaKTepH30BaTh TabanuHyo (Gopmy Ilepunoanueckoit
CUCTEMbl XMMMUYECKUX D3JIEMEHTOB: pa3iuyarh IOHATUS <«IJIaBHas mnoarpynna (A-
rpymmna)» u «mnobounas noxarpynna (b-rpymnma)», mamsle ¥ OoiblIMe MEpUOJH,
COOTHOCUTh O00O3HA4YEHMs, KOTOpbIE HUMEIOTCS B MEpUOJMYECKOW Tabnuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsz sIpa, oolIee YUCIIo IEKTPOHOB M pacHpeeeHUe UX MO JIEKTPOHHBIM CII0SAM),
OOBSICHATh OOLIMEe 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB JJIEMEHTOB M UX
COCMHECHMI B MpEIeNIax MaJbIX MEPUOIO0B U IVIABHBIX MOATPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

KJ1acCU(UIUPOBATh XMMUYECKHE HJIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMHUECKHUE
peaknuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAaKIMM BEILECTB, IO TEIUIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTETIEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOHIME M creundUuyUecKkue XHMHUYECKHEe CBOMCTBa
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUS SJEKTPOJIUTUUECKON AUCCOIMALUM KUCIIOT, IIETI0YEH U COJIEH,
MIOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakiii HOHHOro 0OMeHa, ypaBHEHHs PEaKIUH,
MOATBEPXKJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BeEIECTBAMHU
Pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYHUIHOCTb OKHCIIUTEJIBHO-BOCCTAHOBUTENBHBIX PEAKIMA IOCPEACTBOM
COCTaBJICHHSI AJIEKTPOHHOTO OajlaHca 3TUX PEAKIIMA;

IIPOrHO3MPOBAaTh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HUX CTPOEHHS, BO3MOXXHOCTH
IIPOTEKAHNs XMMUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSAX;

BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MAacChl BEHIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOI0 3JIeMEHTa 10 (popMyJie COeTMHEHNUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOW PeaKIuy;

coOMoaTh MpaBuja IMOJB30BaHMS XMMHUYECKOH TMocynoil M 1abopaTOpHBIM
0o0OpyZOBaHUEM, a TaK)Ke IpaBuiIa OOpallleHHs] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUUYECKHX OIBITOB I10 MOJYyYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIJIEKHUCIIOT0 rasa);
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MIPOBOAMTH PEAKIMH, MOATBEPHAAIOIINE KAaUECTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MNYTEM XJIOpPUI-, OpOMUI-, MOIUMI-, KapOoHaT-, docdar-,
CUJIMKAT-, Cylab(ar-, TUAPOKCHI-MOHBI, KAaTHOHbl AaMMOHHUS M MOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;
IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHME, OO0OOIEHHE, CUCTEMATH3alMi0, BBISBIEHHE IPHUYMHHO-CIIEACTBEHHBIX
CBA3€H — JUI1 U3YYEHHs CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUH, ECTECTBEHHO-
Hay4YHble METOAbl T[O03HaHMA — HaOJIoJeHWe, U3MEpeHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
No HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (LM (POBHIE)
KonTposbHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbl padoTbl
Paszpnea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHS
Xumus — BaxkHasi 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

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

YyeJloBeKa

12 BemecTBa 1 XUMHYECKHE 15 | bubnuoreka [IOK

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

Hroro no paszneny 20

Pa3nen 2. Baxkneiilue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB
)1 Bosnyx. Kucnopon. [lonsarue 6 bu6mmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
27 Bognopoa.llonsatue o kucinorax g 1 bu6mumoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTacChI 1 ) | bubnuotexa [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. [lepuoanuecknii 3axon u Ilepuonnyeckas cucrema xumnieckux 3jemMenToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaKIUU
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[lepuonuueckuil 3aKOH U

31 IIepnonnueckas cucrema 7 bu6nuorexa LIOK
XUMHYECKHUX AeMeHToB [l. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToMa
XuMuyecKas CBSI3b. BuGmiorexa LIOK

3.2 Orucrennio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pasyeny 15 Eﬁﬁgg;ggﬁmgm
PesepBHOe Bpemst 3 buommorexa OK

https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KVIACC

KoimyecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabnubsie IIpakTHyeckue (upp )
NpOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo M1 XMMH4eCKHe peaKkunu
11 [ToBTOpenue u yriyodieHne 3HaHUI 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3fIesIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6mmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKAs TUCCOLIUALINS. 2 | 1 bubnmoreka [JOK
' XHWMHYECKHE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznen 2. Hemerayuibl M MX coeJMHEHHSA
)1 OO6m1ast XapaKTepruCTUKa XUMHYECKHUX 4 1 bu6mmoreka [JOK
' sneMeHToB VIIA-rpynmebl. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUIECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LOK
) PYTHIRL- 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTUKa XUMHUIECKHX
23 aneMeHTOB VA-rpymimsl. A30T, Gpocdop u ux 7 1 bubmmorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapaKTepruCTUKa XUMHUYICSCKHX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LOK
' . PYHIHIEL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAMHEHUS
Hroro no paszneny 25
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Pasznen 3. Merauibl H HX cCOeINHEHUS

bubnuorexa [JOK
3.1 006 7 4
HUIE CBOMCTRA METAILTOB https://m.edsoo.ru/7f41a636
3.2 Bakueiinire MeTanibl ¥ UX COSTUHEHUSA 16 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. XuMus v oOKpy:Kamomas cpeaa
4.1 BeriecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHoe BpeMs 3 bubmmorexa TIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne ni/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

Mara usyyenus

[Ipenmer xumuu. Pons XuMuu B )KM3HH YellOBeKa. Tena u

! BelIeCcTBa 1

2 ITonsTvie 0 MeTOAAX NO3HAHMS B XUMUU 1

3 [Tpaktuyeckas padora Ne 1 «I[IpaBuna paboTsl B mabopaTopuu |
U IpUEMBI 00paIeHusl ¢ 1a00paTOPHBIM 000PYIOBAHHEM))

4 UYucTteie BemecTBa u cMecu. CriocoObI pa3iesieHus: cMecei 1

5 [Tpaktuyeckas padora Ne 2 «Pa3znenenue cmeceii (Ha mpumepe |
OYHUCTKHU MOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUUECKUX )
AJIEMEHTOB
[IpocTble U ClOXHBIE BElleCTBa 1

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

10 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. XUMUUeckas popmyra. 1
BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB

1 OTtHocuTenbHas aroMHast Macca. OTHOCUTENbHAS i
MOJIEKYJISIpHasi Macca

12 MaccoBast 10715 XUMHUYECKOTO 2JIEMEHTA B COSIMHEHUU 1

13 KonuuectBo BemectBa. Monbs. Mossipuas Mmacca 1

14 DuU3NYECKUE U XUMUYECKHUE SIBIICHUSI. XUMUYECKash peaKius 1

15 IIpu3Haky U ycnoBus NPOTEKAaHUS XUMUYECKUX PEAKIUN 1

16 3aKOH COXPaHEHHS MacChl BEIIECTB. XUMUYECKHE YPABHEHUS 1
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Breraucnenus KOJIMYECTBA, MAaCChl BEIICCTBA 10 YPABHCHUAM

17 XUMHUUYECKUX PEAKIINil

18 Knaccugukanus XuMiuuecKkux peakuui (coemHeHus,
pasoKeHus, 3aMeleHusI, 0OMEHa)

19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKI0NeUCT. O6001IeHNE 1
CUCTEMAaTU3alMsl 3HaHUH

20 KonTponbnas padota Nel no teme «BermiectBa 1 XuMuueckue
peaxumn»

1 Boznyx — cmecsk razoB. CoctaB Bo3nyxa. Kucinopon —
3JIEMEHT U MpocToe BemmecTBo. O30H

” dusnueckue 1 XUMHUYECKUE CBOMCTBA KUCIOPO/a (peaKkiiu
okucieHus, ropenue). [lonarue 06 okcumax

” CrniocoObI mosTy4eHus KUCIopo/ia B 1abOpaToOpHu U
IIPOMBIIIIEHHOCTH. [IpuMeHenne kuciopoia
TennoBoil 3¢ (hekT XUMUUECKOH peaklnu, MOHITHE O

24 TEPMOXHUMHUYECKOM YPAaBHEHHH, 3K30- U SHIAOTEPMHUUECKUX
peaxkumsax

75 TorumBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3IyXa,
CIIOCOOBI €T0 MPEI0TBPAILICHHS

2% [Tpaktrueckas padora Ne 3 o teme «llomydenue u cooupanue
KHCIIOPO/1a, U3yUYEHHUE €0 CBOMCTBY

7 Bonopon — anement u npoctoe BeuectBo. Haxoxnenue B
pupoie

)3 dusnueckue 1 XUMUYECKUE CBOMCTBA Boiopoia. [Ipumenenue
BOJIOpOJIA

29 [TonsiTHE O KMCIOTAX U COIAX

30 Crioco0blI OTy4eHHs BOAOPO/1a B TabopaTOpun

31 [TpakTuyeckas padora Ne 4 o teme «Ilonyuenue u cooupanue

MepenaH yepes [naaok 08.11.2023 12:09 GMT+03:00
056119a9-1031-45cf-a127-78797302bdaf |
CrpaHuua 22 13 32

B
\'—J'/



BOAOpPOda, U3YUCHHUC €TO CBOMCTBY

32 ModsipHbIii 006EM Ta30B. 3aKOH ABOTaIPO 1
13 Boruncnenus 06bEMa, KOIMUEcTBa BEIIECTBA ra3a 10 ero 1
M3BECTHOMY KOJIMYECTBY BEILIECTBA MIIU O0BEMY
34 Boruncnenust 00bEMOB Ia30B 110 YpaBHEHHUIO pEeaklIUy Ha |
OCHOBE 3aKOHA 00BEMHBIX OTHOLIECHHUH ra3oB
35 du3ndyecKkue U XMMHUYECKHUE CBOMCTBA BOJbI 1
36 CoctaB ocHoBanuil. [lonsiTe 00 HHAMKAaTOpPaX 1
17 Bopa kak pactBoputens. HachllieHHbIe 1 HEHACHIIIICHHBIE 1
pacTtBopbl. MaccoBas 710715 BEIIeCTBa B pacTBOPE
[TpakTnueckas padora Ne 5 mo teme «IIpurotoBiienue
38 pPacTBOPOB € ONpPENETEHHON MacCOBOM A0JIei paCTBOPEHHOTO 1
BELIECTBA»
39 Konrtponsnas padora Ne2 o teme «Kucnopona. Bogopox. |
Bona»
40 Oxcunsl: cocTaB, KiacCH(PUKAIMI, HOMECHKIIATypa 1
A1 [TonyueHne n XuMHU4YeCKUE CBONCTBA KUCIOTHBIX, OCHOBHBIX U |
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccu(ukalus, HOMEHKIIAaTypa 1
43 [Tonyyenue u XMMUYECKUE CBOMCTBA OCHOBAHUI 1
44 Kucnotsr: cocras, kiiaccudukaius, HOMEHKJIATypa 1
45 ITony4yenue U XMMUYECKUE CBOMCTBA KUCIOT 1
46 Conu (cpeanue): HOMEHKIATypa, CIIOCOObI OTYYSHUS, 1
XMMHYECKHE CBOMCTBA
[TpakTrueckas padota Ne 6. Penenne sxcnepruMeHTATBHBIX
47 3aja4 1o reMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX 1

COETUHEHUN)

MepenaH yepes [naaok 08.11.2023 12:09 GMT+03:00
056119a9-1031-45cf-a127-78797302bdaf |
Crpanuua 23 13 32

B
\'—J'/



I'eneTnueckas cBs3b MEKAY KilaCCaMH HCOPTraHNYCCKUX

48 . 1
COCJIMHEHHI

49 O06001IeHEe 1 cucTeMaTU3alus 3HaHUI 1

50 Konrtponsnas padora Ne3 o teme "OCHOBHBIE KJIACCHI )
HEOPraHUYECKUX COCAMHEHUI"

51 [TepBbie MOMBITKH KIaCCU(PUKAIIMN XUMHUECKIX 3JIEMEHTOB. |
[TonsiTHe O TpyMITax CXOMHBIX AIIEMEHTOB

57 [Tepuoanueckuii 3akoH u [lepuoanueckas cucrema 1
xuMuueckux syemeHToB M. M. Menjeneera

53 [Tepuopl, rpynibl, HOATPYIIIBI 1

54 Crpoenue atomoB. CoctaB aTOMHBIX s1ep. M30Tombl 1

55 CrtpoeHnue 371eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB |
[Tepuoanueckoii cucremsl 1. 1. MenneneeBa

56 XapakTepucTuka XUMHUECKOT0 3JIEMEHTA 0 €T0 MOJ0KEHHIO B |
[Tepuoanueckoit cucreme /. 1. Menneneena
3nauenue [lepuoanyeckoro 3akoHa Jijisi pa3BUTUSI HAYKH U

57 npaktuku. J[. 1. MenzaeneeB — y4€HbIi, Iearor u 1
rpaKJaHUuH

58 DNEeKTPOOTPULIATENBHOCTh AaTOMOB XMMHUECKUX 3JIEMEHTOB 1

59 WNonHnas xumuyeckas cBs3b 1

60 KoBasneHnTHas nossgpHas XuMudeckas CBs3b 1

61 KoBasieHTHas1 HeMoasipHAas XUMHUYECKasi CBA3b 1

62 CreneHb OKUCIIEHUS 1

63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU 1

64 OKucauTeny U BOCCTAHOBUTEHU 1

65 Kontponbnas pabora Ne4 o teme «CTpoeHne aroma. |

XuMu4yeckas CBI3b)
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66 PesepBHbIit ypok. O60011IeHNE U ccTeMaTH3alus 3HaHU ] 1

67 PesepBHEIil ypok. O000IICHNE U CHCTeMaTU3alus 3HAHUH 1

68 PesepBubIil ypok. O000IICHNE B CHCTeMaTH3allMs 3HAaHUH 1
OBLIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 68
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9 KVIACC

KognuyecTBo yacoB

Ne ni/n Tema ypoka Jdara uzyvenus
Bcero

| IIepunonnueckuii 3akoH. [lepuonnueckas cucreMa XUMHYECKUX |
anemenToB /I. 1. Menaeneera

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX |
2JIEMEHTOB MEPBBIX TPEX NEPUOIOB

3 Knaccugukarus 1 HOMEHKIaTypa HEOPraHNYECKUX BEIIECTB 1

4 Bubl XMMU4ECKO# CBSI3HM U TUIIBI KPUCTAUIMUECKUX PEMIETOK 1

5 KonTponbnas padota Nel mo Teme «IloBTopeHue u yrirydoieHue )
3HAHUH OCHOBHBIX Pa3/eioB Kypca 8 Kiacca»

6 Krnaccudukanus XuMHYECKUX PEaKIUi IO Pa3IMYHbIM |
MpU3HAKaM

7 [TonsiTe 0 ckopocTn XMMHYecKor peakuuu. [lonarue o )
TOMOTEHHBIX U T'€TEPOr€HHbIX PEAKIUIX
[lonsiTHe 0 XMMHUECKOM paBHOBeCUU. PAKTOPHI, BIUSIOIINE HA

8 CKOPOCTh XUMHUYECKON PEAKLIUHU U TOJIOKEHUE XUMUUECKOTO 1
paBHOBECHS

9 OKuCIUTENbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUU 1

10 Teopus anexTpoauTueckoi nucconrannu. CuiabHbe U 1
cl1abble ANEKTPOIHUTHI

11 NonHble ypaBHEHU peakuil 1

12 XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE |
MPEJICTaBICHU 00 ANEKTPOIUTUYECKON AUCCOIUAIINH

13 XUMHUYECKUE CBOWCTBA COJICH B CBETE MPEICTABICHUH 00 1

ANEKTPOJIUTUUECKON AUCCOLUAIINH
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14

[TonsiTre o TMApOINU3E COJEM

15 O06o0muIeHre 1 cucTeMaTH3aIys 3HaHUH

16 [TpakTuueckas padora Ne 1. «PemieHue 3xKcriepuMeHTaIbHbBIX
3a1au»

17 KonTponbhas padota Ne2 o teme «neKTpouTHYecKas
aucconuanus. XUMUYECKUE peaklluy B pacTBOPax»

13 OO1m1as xapakTepucTHKa raJIoreHoB. XMMHUYECKHEe CBOMCTBA Ha
IIpuMepe XJopa

19 Xnoposogopona. CossiHas KMCII0Ta, XUMUYECKUE CBOMCTBA,
MIOJIy4YEHUE, IPUMEHEHHE

20 [TpakTyeckas padora Ne 2 o teme «llomyueHue conssHON
KHUCJIOTBI, U3y4YECHHUE €€ CBOUCTBY»

1 Brruncnenus no ypaBHEHUSAM XUMAYECKUX PEAKLUH, €CIIU
OJIMH U3 PEareHTOB JaH B U30bITKE

22 OO1m1as xapakTepucTHKa 31eMeHToB VIA-rpynms

” AnnorpornHsie Moaudukanuu cepsl. Haxoxnenue cepol u eé
COEMHEHM B IPUPOAE. XUMUYECKHE CBONCTBA CEPBI

24 CepoBoniopof, cTpoeHne, PU3NUECKUEe U XUMUYECKHE CBOHCTBA

)5 Oxcunpl cepbl. CepHas KUCI0Ta, GU3NIECKHE U XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE
XHUMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE IIPOMBILIIEHHOTO

26 croco0a Moy4yeHHs CEpHOM KUCIOThl. XUMUYECKOE
3arpsi3HEHNE OKPYXKAIOUIeH cpeibl COSMHEHUSIMU CEPbl

27 Brruncnenre MaccoBOM 10U BBIX0/a IPOAYKTA PEAKIIMU
OOm1as xapakTepUCTHKA IEMEHTOB VA-rpymbl. A30T,

28 pacrpocTpaHeHHe B IpUpoie, PU3NIECKUE U XUMUYECKHE

CBOMCTBA
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AMMI/IaK, €ro (I)I/I3I/I‘ICCKI/IG Hn XUMHNYCCKHEC CBOﬁCTBa,

29 MIOJIy4YE€HHUE U IPUMEHEHHE

30 [TpakTrueckas padota Ne 3 o treme «llomyduenne ammuaka,
W3yYEHHE €ro CBOMCTBY

31 A3oTHas KHCIOTa, € Pru3nyeckre 1 XUMHUYECKUE CBOICTBA
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE

32 MUHEPATBHBIX YA0OpEeHU. XUMUYECKOE 3arps3HEHHE
OKpY>KaIoIllel Cpelibl COEIMHEHUSIMU a30Ta

13 doctop. Oxeun pochopa (V) u hochopHas kuciora,
¢du3nveckre 1 XUMHYECKHE CBOWCTBA, MTOTyYeHHE

34 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX
ynoOpeHuit. 3arpsi3HeHHe MPUPOTHOMN cpelbl pochaTamu

35 VYraepon, pacnpOVCTpaHeHHe B IIpupoje, GU3NUECKUE U
XUMHUYECKHE CBOMCTBA
Oxcunsl yriepona, ux (pU3nuecKue U XMMUYeCKrue CBOHCTBRA.

36 DKOJOTrHYecKHe MPoOIeMbl, CBSI3aHHBIE C OKCHJIOM YTIepoa
av)

37 VYronbHast KUCIIOTa U €€ CoNu

13 [Tpaktrueckas padora Ne 4 mo teme "llomydenne yriekucioro
ra3a. KauecTtBeHHas peakius Ha KapOoOHAT-HOH"

19 [TepBoHayanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEMHEHMSIX yTiiepo/ia

40 Kpemnuii u ero coequnenus

A1 [Tpaktuyeckas padora Ne 5. PemeHne sKCriepuMEHTAIbHBIX
3a7a4 1o teme «BaxxHellre HeMeTalluIbl U UX COCTUHEHUSD)

4 Kontponbras padora Ne3 no teme «BakHeime HeMeTauTbl 1
UX COECIMHEHUS»

43 OOm1as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METAJUIOB.
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Mertannuyeckas CBSI3b M METAJUIMUECKasi KpUCTAJUTMYECKast
pemérka. Gu3nuecKkue cBOICTBAa METAIIOB

XUMUYECKHE CBOMCTBA METAIIJIOB. DJIEKTPOXUMUYECKUI Psif

44 HaNnpsHKEHUH METAIIIIOB 1
O6mue ciocoObl momydyenust metamioB. CrutaBel. Beraucnenus

45 [0 YPaBHEHUSIM XUMHUYECKHUX PEAKIIHA, €CIU OJUH U3 1
pEareHToB COAEPKUT TPUMECH

46 ITonsiTHE O KOPPO3UU METAIIOB 1

47 [llenounbIe MeTaITBI 1

48 OKCuIbI M THAPOKCUIBI HATPUS U KaJIUSI 1

49 [IlenouHo3emMenbHBIC METAIITBI — KAJIbIIMK M MarHui 1

50 Bakueiinine coefTMHEHNS KA 1

51 O06001IeHNEe U CUCTEMAaTU3aIIMS 3HAHUI 1

52 XKécTkoCcTh BOIBI M CTTIOCOOBI €€ yCTpaHEHUS 1

53 [Tpaktryeckas padora Ne 6 o Teme "XKEcTkocTh BOJBI U 1
METO/bI €€ yCTpaHEeHHUs"

54 AmomMuHUi 1

55 AMdoTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHIA 1

56 Keneso 1

57 Oxkcunpl, rusipokcuipl U conu xenesa (1) u xxenesa (11I) 1

58 O06001IeHEe 1 cUCTEMaTH3aIiA 3HAaHUI 1

59 [TpakTuueckast pabota Ne 7. Perienne skcriepuMeHTaIbHBIX 1
3a/1a4 1o TeMe «BakHeHIe MeTaubl M UX COSTUHEHUS
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUHN, €CIIH

60 OJIMH U3 PEareHTOB JIaH B N30BITKE WM COACPIKUT IPUMECH. 1
Brruucnenus MaccoBOM 10IM BBIXO/A MPOAYKTA PEAKIIHHI

61 O06001IeHre U CUCTEMAaTU3aIIMSl 3HAHUI 1
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KonTponbnas padota Ne4 no teme «BaxHeiine MeTamibl 1

62 1
UX COCTUHEHUS
63 BemecTBa 1 maTepuaibl B TOBCETHEBHOM KU3HU YEJIOBEKA 1
64 XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl 1
65 Ponb xumMuM B pelIeHrnr 3KOJIOTUYECKUX MPpolsieM 1
66 PezepHblil ypok. O60011€HNE U CCTeMaTU3alKs 3HAaHUH 1
67 PesepBubIil ypok. O0001ICHNE B CHCTeMaTH3alUs 3HAHUH 1
68 PezepaHblil ypok. O60011€HNE U cHcTeMaTH3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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