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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XWMHUM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOW NPOrpaMMbl OCHOBHOI'O OOILEro
obpazoBanus, npeacrasieHHbix B @PI'OC OO0, a Takxke Ha OCHOBE (enepaabHON pabodel mporpaMMBI
BOCIIUTAHMUSI M C Y4ETOM KOHLENLUHU HpPEenojaBaHus yd4eOHOro mpeamera «XHMHUS» B 00pa3oBaTEIbHbBIX
opranuzanusax Poccuiickoit denepanun.

[IporpamMma 1Mo XuMUU Ja€T TPEICTABICHUE O IENAX, oOmel cTpaTterud oOydeHHWs, BOCIHTAHUS U
pa3BuTHUS OOYdYaIOMIUXCS CPEACTBAMH YYE€OHOTO IMPEJIMETa, YCTAaHABIMBACT O00s3aTENbHOE IMPEIMETHOE
CoZIep)KaHue, MpPEeAyCMaTPUBACT paclpeesiCHUe ero Mo KjiaccaM W CTPYKTYpUPOBaHHE IO pasjeiaM H
TeMaM IIporpaMMbl 110 XWUMHHU, OHNPCACIACT KOJIUYCCTBCHHBIC KW KAYCCTBCHHLIC XaApPAKTCPUCTUKU
COJIEP)KAHUsS, PEKOMEHIYEMYIO IOCJICIOBATEIbHOCTh H3YyYCHUS XUMHH C Y4ETOM MEXKIIPEAMETHBIX H
BHYTPHIIPSIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOrO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaromuxcs,
OIpeessieT BO3MOKHOCTH TIPEAIMETa Ui pealu3aldd TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHWs, a TaKKe TPEOOBaHUH K
pesyibTataM oOyueHHs XHMHH Ha YpPOBHE IIeJeld H3y4eHHUs MpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-
M03HABATEJIBHOM JICATEILHOCTH 00YUAIOIIETroCs 110 OCBOSHHIO YIEOHOTO COJICPIKAHUSL.

3HaHWE XHMHU CIYXUT OCHOBOH JUIsi (OPMHPOBAHUS MHPOBO33PEHHS OOYYarOIIErocs, €ro
NpPE/ACTaBICHUH O MaTepUalbHOM €IMHCTBE MHpA, BAXKHYIO POJIb WIPAIOT (OpPMHUpYEMBbIE XHMHEH
MpEACTABJICHUA O B3aUMOIIPCBPAILICHUAX SHEPTUU U 00 OBOJJIIOLIMH BCHICCTB B IMMPUPOAC, O MYTIAX PCIICHHA
r1I00aJbHBIX MPOOJIEM YCTOHYMBOIO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOW, YHEPreTUYECKOW, MHUIICBOH M
HKOJIOTMYECKOH 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3allii BO3MOKHOCTEHN I caMOpa3BUTHS U (GOPMUPOBAHUS KYJIbTYpPhI IMYHOCTH,
e€ o0mieit 1 QyHKIIMOHATBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B q)OpMI/IPOBaHI/Ie MBIIIJICHUA U TBOPYECKUX crocoOHoCTEeH 06y11a}01111/1xc;1, HaBBIKOB UX
CaMOCTOSITEILHOMI y‘Ie6H0fI ACATCIIBHOCTH, OSKCIHCPUMCHTAJIBHBIX MW HUCCICHOBATCIIbCKUX yMCHHﬁ,
H€O6XO}II/IMI>IX KakK B HOBCGI[HGBHOﬁ JKU3HU, TaK U B HpO(i)CCCPIOHEU'II:HOﬁ JACATCIIBHOCTH,

3HaAaKOMHUT CO CHCHI/Iq)I/IKOfI HAay4YHOI'0 MBIINIJICHUSA, 3aKJIaAbIBA€T OCHOBBI IEJIOCTHOI'O B3TJIAAa Ha
CANHCTBO IIpHUpOAbL u YCJIOBCKa, ABIIACTCA OTBETCTBCHHBIM STalioM
B (l)OpMI/IpOBaHI/II/I CCTCCTBGHHO'Hay‘IHOfI Ir'paMOTHOCTH O6y‘IaIOIJ_II/IXC$I;

CocoOCTBYeT (HOPMUPOBAHHUIO ILIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B DKOJIOTMUECKOE 00pa30BaHHe 00yUYarOMIUXCsl.

JlanHble HampaBjieHHs B OOYYEHHM XUMHUHU OOecleuyuBaroTcs creruukoil coiepxaHus yueOHOTo
npeaMeTa, KOTOPBIA SBJSETCS MeJarorndecku aganTHPOBAHHBIM OTpaK€HHEM 0a30BOM HayKM XUMHMU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO 0OWIEro 00pa3oBaHUs OPHEHTUPOBAH HA OCBOCHHUE
00y4arolMMUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPraHMYECKON XMMHH U HEKOTOPBIX
OT/ENbHBIX 3HAYMMBIX OHATHH OpraHUYecKOd XUMUH.

CtpykTypa cofep:KaHus POrpaMMbl [0 XUMUU c(OPMHUPOBAHA HA OCHOBE CUCTEMHOT0 MOX0/1a K €
n3ydeHno. ConepKaHue CKJIAJbIBAETCSl U3 CHUCTEMBI IOHATHH O XMMHYECKOM JJIEMEHTE M BEUIECTBE U
CHCTEMBI MOHATHHA O XUMHUYECKOH peakiuu. O06e 3TH CUCTEMBbI CTPYKTYPHO OPraHM30BaHbI MO MPUHIIUITY
IIOCJIE0BATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIAPHOI'O0 YUCHHUSA KaK OCHOBBI BCET'O0 €CCTCCTBO3HAHUSA,



— [lepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;
— YYE€HHUA O CTPOCHUU aTOMA U XUMUYECKOU CBSA3H;
— TPEICTaBICHUNA 00 IMEKTPOIUTHICCKON JUCCOIIUAIINH BEIIECTB B PACTBOPAX.

TereTI/I‘-IeCKI/Ie 3HAaHUA pacCMaTpuBarOTCd Ha OCHOBC SMIIMPHUYCCKU IMOJTYUCHHBIX W OCMBICIICHHBIX
(baKTOB, Pa3BUBAIOTCA IMOCJICA0OBATCIBHO OT OAHOI'O YPOBHA K APYIOMY, BBITIOJIHAA (bYHKI_[I/II/I OOBSACHEHHS U
IMPOTHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH MPAKTUYCCKOr0 IMPUMCHCHUSA W TIOJIYYCHUA
HN3y4acMbIX BCIICCTB.

OcBoeHHe nporpamMmsbl 110 XUMHHM CIIOCOOCTBYET (DOPMHUPOBAHUIO NPEICTABICHUS O XUMHUYECKOM
COCTAaBJIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTHMKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIEHUS K
HAay4yHOMY 3HAHHUIO U METOJaM II03HaHUA B Hayke. V3ydeHne XMMHUM IPOUMCXOAUT C IIPUBJICYCHUEM 3HAHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xnacce» u «®dusuka. 7
KJIACC.

IIpu n3ydyeHUM XMMHUHU NPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUECKOW HAayKHM Kak 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON IEsITEIbHOCTH YelloBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOW KYyJIbTYpHI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUI
— BaXHEHUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, TOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOT0 XapakTepa, sA3blka HAayKd, B IMPUOOIIEHMHM K HAyYHBIM METOJAaM II03HAHUSA IpU
M3YyYEHHUH BEIIECTB U XMMUYECKUX peakiuid, B (OpMUPOBAHUM U Pa3BUTHU IO3HABATEIILHBIX YMEHUH U UX
IIPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOM M yueOHO-MCCIIE0BATENbCKON JI€ATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro 0OpalleHus ¢ BeIeCTBaMU B IOBCEHEBHOM JKU3HU.

HpI/I HN3YUCHUN XUMHU HAa YPOBHC OCHOBHOI'O o6mero O6pa3OBaHI/I$I BaXXHOC 3HA4YCHUC HpI/I06peJ'II/I
TaKHE 1IN, KaK:

—(opMupoBaHuE UWHTEUIEKTYadbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3oOBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TMPHUHATHIO pEIIEHUHN, CHOCOOHON amanTupoBaTbcs K OBICTPO
MCHAIOIINMCS YCIIOBUAM JKU3HU,

— HanpaBJIEHHOCTh O0y4YeHHUs Ha CHCTEMATHUECKOE MPHOOIIEHUE OOYYAIOIINXCSI K CaMOCTOSITEIbHON
MO3HABATEJILHON NIEATELHOCTH, HAYYHBIM METOJaM MO3HaHMs, (OPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

—o0ecneyeHne ycioBuil, cOCOOCTBYIOUIMX MPUOOPETEHUIO OOYUYAIOIMIMMUCS OIBITa pa3HOOOpa3zHOU
NeSTeIbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUH), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl pA3IMYHBIX BUJIOB IE€ATEIbHOCTH;

—dopmupoBanue o6meld (QyHKIMOHAIBHOM M €CTeCTBEHHO-HAYyYHOW TI'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATH U OLIEHUBAThH SIBICHUS OKPYXKAIOIIErO0 MUPA, UCHOJb3Yys 3HAHUS U OIBIT, MMOJyYSHHbIE
IpU W3YYEHWU XUMHUH, MPUMEHSITh UX HpPU pPEUIeHUH NpoOsieM B IOBCEJAHEBHOM JKHU3HM U TPYAOBOM
NESITENIHOCTH;

— hopmupoBaHHe y 00y4JaIONNXCd TYMaHUCTHYECKUX OTHOIICHUN, TOHUMaHUS IIEHHOCTH XUMUYECKUX
3HAHUU JUTSI BBIPAOOTKU AKOJIOTHUYECKU IIeIECO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH AESITETHHOCTH B
LETISTX COXPAHEHUST CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIMU K O0yYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHsSI  OOIIEYETIOBEYECKHX LEHHOCTEeH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpYy mpoduis u
HAIMPaBIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.



OO11ee yMcno YacoB, OTBEAEHHBIX UL U3YYEHUSI XMMUU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefleni0), B 9 kitacce — 68 yacoB (2 4aca B HEZIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘la.ﬂbeIe XUMHN4YECKHUE NMMOHATUA

[Ipenmer xumuu. Ponb XUMuM B JKM3HHM 4YelloOBeKa. XHMHS B CHUCTeMe HayK. Teja M BeliecTsa.
dusnueckue CBOKWCTBA BEIIECTB. ATperarHoe coCTosiHUe BemecTB. [IoHsITHE 0 MeTo/IaX MO3HAHKS B XUMHH.
UucTtsie BemecTBa u cMecu. CriocoObI pa3ziesieHus: CMECe.

ATOMBI H MOJICKYIJIBI. Xumudeckue 3jeMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. HpOCTI)IG u
CJIOKHBIC BCILICCTBA. ATOMHO'MOJ’IeKy.TIHpHOG YUcCHUC.

XuMu4YecKas (l)opMlea. BaneHTHOCTH aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BCIICCTB. OrtHocutenpHas aTroMHas Macca. OTHOCUTENbHAS MOJICKYJIsIpHad Macca. MaccoBas J0JIA
XHUMHUYECCKOI'o 5JIECMCHTA B COCITMHCHHUU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJMYECTBA, MacChl WU 4YHUCIa
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€rel mo Gpopmynam XUMUYECKUX COCTUHEHUI.

Ouznyeckue U XUMHUYECKHE SBIEHUS. XUMHUYECKas peakius U e€ MPU3HAKH. 3aKOH COXpPaHEHHS
Macchl BEMIECTB. XHMHYECKHME ypaBHeHWs. Kiaccudukamuss XUMHUYSCKUX peakiuil (COequHCHHS,
pas3ioXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, IpaBujiaMu padoThl B JabopaTtopuu U NMpuémMamu oOpamieHus ¢
71a00paTOpPHBIM 00OPYJOBaHUEM, U3yYCHHE M ONUCaHHE (PU3MUECKUX CBOMCTB 0OPa3IOB HEOPTaHUYECKUX
BellecTB, HaOmoaeHue ¢u3nueckux (MJIaBJI€HHE BOCKa, TasHHME JIbJa, pAacTHpaHHe caxapa B CTYIIKE,
KUIIEHUEe M KOHJEHCALUs BOJABI) M XHMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHHE METHOW IPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCJIOTOM) SIBJICHW, HaOII0JIeHWEe W OMNHCAHWE TMPU3HAKOB IPOTEKAHUS
XMMHUYECKHX peakuui (pa3fokeHHe caxapa, B3auMOJICHCTBHE CEpPHOM KHCIOTHI € XJOpUIOM Oapwus,
pasnoxxenue ruapokcuaa meau (1) mpu marpeBanum, B3anmoieiicTBre xemnesa ¢ pacrBopom conu meau (11),
U3yuyeHHe CIOCOOOB pa3elieHHs CMeceil: C TIOMOIIbI0 MAarHura, QUIBTPOBaHHE, BbIIApUBAHUE,
JUCTHIUISLMS, XpoMaTorpadusi, MpPOBEACHHE OYMCTKH TOBAPEHHOW COJIM, HAONIOACHHE U ONUCaHHEe
pE3yJIbTaTOB IPOBEJCHMS OIbITa, WIIHOCTPUPYIOIIErO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJEeNel
MOJIEKYI (IIapOCTEPKHEBBIX ).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT U mpocTtoe BemiecTtBo. Haxoxnenue
KHCJIOpOJia B MpHUpoJie, PU3NUecKre U XUMHUECKHEe CBOWCTBA (peakiuu ropenwus). Okcunpl. [Ipumenenne



kuciaopoaa. CriocoOb! NOTYYEeHUsT KUCIOPOAA B JIAOOPATOPUH M POMBIIITIEHHOCTH. KpyroBopoT kuciopoaa
B npupoze. O30H — aju1oTponHast MOAN(UKALUSA KUCI0POJa.

TemnoBoii 3pPexT XuMUYECKON peakluy, TEPMOXUMHUYECKHUE YPaBHEHUS, SK30- U SHIOTEPMHUECKUE
peakuu. TormuBo: yroiab U MeTaH. 3arpsisHEHHE BO3/lyXa, YCUJICHHE MapHUKOBOro 3¢ dekra, papymeHue
030HOBOTO CIIOS.

Bomopon — anemeHT M mpoctoe BemiecTBO. HaxoxkaeHwe Bomopoja B mpupoje, (pusnyueckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI IoTyueHusi. KuciaoTel u comm.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

Oduznyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopsl. HackilieHHbIE 1 HEHACHIIICHHbBIE
pacTtBopbl. PacTBOpUMOCTH BelIECTB B BoJie. MaccoBasi 10Jis BEIIECTBA B pacTBOpE. XMMHUUYECKHUE CBOWCTBA
BoAbl. OcHoBanus. Poiib pacTBOpOB B mpupoJe M B JKU3HHM 4elnoBeka. KpyroBopoT BObl B MPUPOJE.
3arpsi3HeHue NpupoaHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccupukanus  HEOPraHMYECKUX  COEAMHEHMH. Oxcuppl. Knaccupukamuss ~ OKCHIOB:
coseoOpa3zymone (OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHBIC) U HeconeoOpasyronme. HoMeHkIaTypa OKCHIIOB.
dusnyeckue U XMMUYECKHE CBOMCTBAa OKcuJ0B. [lonmydyenne okcuaos.

OcHoBanus. Knaccudukanus OCHOBaHMIA: MIENOYM W HEPACTBOPHMbBIE OCHOBaHUA. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lojrydueHne ocCHOBaHUH.

Kucnotsl. Knaccuduxanus kuciaor. Homenknarypa kucinor. ®uznueckue U XMMHUYECKHE CBOWCTBA
kucnot. P aktuBHoctu metaiuioB H. H. bekerosa. [loyuenue kucnor.

Comu. Homenknatypa coseid. @uznueckne 1 XUMUYECKHe CBoMCTBa cosiel. [lomydenue cosneil.
I'eneTnyeckas CBsI3b MCXKY KilaCCaMU HECOPTaHUYCCKUX CO@I[I/IHCHI/If/'I.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eJieHHe COJEpKaHusl KHUCIOpoAa B BO3AyXe, TOIy4YeHHE, COOUpaHHe,
pacro3HaBaHWe W U3YYCHHE CBOMCTB KUCIIOPOA, HAOIOICHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM H
yCIIOBUSI BO3HMKHOBEHHUS U TPEKpalleHus] ropeHus (moxkapa), O3HAKOMIIEHHE C 00pas3llaMH OKCHUIOB H
OMHCaHUE MX CBOWCTB, MOJy4YeHUEe, coOOUpaHue, paclno3HaBaHUE U W3y4YeHUE CBOMCTB BOJOpoAa (FOpEeHHE),
B3anMoJeiicteue Bomopoaa ¢ okcugom wmenud (II) (BO3MOXKHO UCHONB30BaHWE BHEOMATEPHAIIOB),
Ha0Ir0/IeHNe 00pa3IoB BEMIECTB KOJTMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEH PACTBOPSHUS BEIIIECTB
C Ppa3NIUYHOW pPacTBOPUMOCTHIO, TMPHUTOTOBIEHUE PACTBOPOB C OMNPEACNEHHOW MAacCOBOWM J0Jei
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C MeTaUIaMU (HAaTpUEM U KaJblueM) (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHUATIOB), HUCCIIEIOBAaHUE OO0pa3IOB HEOPTraHMYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOJIOJICHHE W3MCHCHHSI OKPACKH HMHIUKATOPOB B PACTBOpaxX KHCJIOT W IIEIOYCH, H3yUCHHE
B3aumojeiictBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHUCIOTBHI, KHUCIOT C METaJIaMH, pPEaKIIHid
HEHUTpaTU3aliuy, TOJyYeHUEe HEPACTBOPUMBIX OCHOBAHWMU, BBITECHEHHE OJIHOTO MeTajula JPYTruM U3
pacTBopa COJH, pEIICHHE JKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «BaxHelIne Kiacchl HEOPTraHUYEeCKHX
COEIUHEHUIN».

Ilepuoanueckuii 3akoH u Ilepuoanueckasi cucreMa xXuMudeckux 3j1eMenToB JI. . Menpaeseesa.
Crpoenne atoMoB. XuMnueckas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEaKINU

[lepBble MOMBITKU KIACCUPHUKAIIMA XUMUYECKHUX 3JIeMEeHTOB. [ToHATHE O TpyIIIax CXOJHBIX FIEMEHTOB
(IIesIouHbIe U IMIEJI0YHO3EMENIbHBIE METAJUIbI, TaJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yioT
amM(OoTepHbIe OKCU/IBI U TUAPOKCHIBI.



Ilepnonnueckuit 3axkoH. Ilepuommueckas cucrema xumudeckux syeMeHtoB [[. M. Menneneesa.
Kopotkonepuoanas u mmuaHONEpuoAHas (Gopmel [lepronnyueckold CHCTEMBbI XMMHUYECKUX 31eMeHTOB [l.
N. Menneneesa. Ilepuonsl u rpynmbl. @U3MUECKUI CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB IlepuoAa U
IPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHHe 3JIEKTPOHHBIX 000104€eK
aToMOB nepBbIX 20 xuMuueckux aneMeHToB llepuoanueckoit cucrems! [. . MenneneeBa. Xapakrepuctuka

XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoit cucreme . . Menpaeneena.

3aKOHOM€pHOCTI/I HN3MCHCHHA paauyca aTOMOB XHUMHYCCKHUX DJJICMCHTOB, MCTAINIMYCCKUX U
HEMETAJNIMYSCKUX CBOMCTB IO rpyimmnam 1 nepuojgam.

3nauenue llepuognueckoro 3akoHa u Ilepuoanyeckoil CHCTEMBI XUMHUYECKHX 3JEMEHTOB JUIS
pa3BUTHUS HayKu U npakTuku. [. 1. MenaeneeB — y4€HbIN U rpaXkJaHUH.

Xumnueckasi cBsa3b. KoBaseHTHas (MOJsIpHAsE M HEMOJSIPHAsi) CBSA3b. JIEKTPOOTPUIIATEIIBHOCTH
XUMHUYECKUX 2JIeMEHTOB. FIOHHAs CBS3b.

CreneHp okucieHust. OKHCIUTEIBHO-BOCCTAHOBUTCIBHEIC pCaKnuu. Hpoueccm OKHCICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuit ykcnepumenm:

M3y4YeHHE OOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCHAA IIHMHKA C
pacTBOpaMH KHUCJIOT M WIEJOYEH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peaklnii (rOpeHre, peakiiuy pa3aoKeHUsl, COSUHEHUS).

Meoscnpeomemmnwie ceasu

Peanuzarusi MeXnpeaMeTHBIX CBs3€H MPU M3YyYEHWH XUMHH B 8 KJacCe OCYIIECTBIIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TMOHATUH, SIBISIFOIIUXCS CHUCTEMHBIMH
JUTSL OTJICIBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecCTBEHHO-HAYyYHbIE TMOHSITHS: HAYyYHBIM (DaKkT, rumoTe3a, T€Opus, 3aKOH, aHaJIU3, CUHTE3,
KJIaccupukanus, MePUOAUIHOCTh, HAOIIOJEHUE, JKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJIEIb,
SIBJICHUE.

®dusnka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIbI, PaJHMOAKTUBHOCTD,
MOJICKYJIa, DJIEKTPUUECKH 3apsii, BEIIECTBO, TeI0, OO0OBEM, arperarHoe COCTOSHHE BEIeCTBa, Tas,
(bu3nuecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MuUHepabl, TOpHbIE TOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILUIHMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHuueckKasi peaKkuus



Ilepnonnueckuit 3axkoH. Ilepuommueckas cucrema xumudeckux syeMeHtoB [[. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOWCTB XMMHYECKHX DJJIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KaJIMs, Kbl U UX COCAUHEHUN B COOTBETCTBUH C IOJIOKEHUEM 3J1eMEHTOB B [leproaudeckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BeniecTBa: BUABI XMMHMYECKON CBS3H. THIIBI KPUCTAUIMYECKUX PELIETOK, 3aBHCHUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKUX BEIISCTB. XHWMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSILUMXCSA K Pa3JMYHbIM KJIACCaM HEOPTaHWYECKUX COCIMHEHUW, TEHETHYECKas CBS3b HEOPraHUYECKUX
BEILIECTB.

Knaccudpukanus XuMUUECKMX peakuil MO pa3iMyHbIM Mpu3HakaMm ([0 YHUCIYy U COCTaBy
YYacTBYIONIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY J((}EKTy, M0 H3MEHEHHUIO CTCICHEW OKUCIICHHS
XUMHUYECKHUX JJEMEHTOB, [0 OOpaTUMOCTH, IO YYaCTHIO KaTalnu3aropa). DK30- M HHAOTEPMUYECKUE
peaKkify, TePMOXUMHUYECKUE YPABHECHHUS.

[TonaTne o ckopocTu XUMUYECKOH peakuuu. [loHsTHE 00 0OpPaTUMBIX M HEOOPATUMBIX XUMHYECKHX
peakuusax. IloHATHEe O TOMOIEHHBIX W T€TEPOreHHbIX peakuusax. Ilonstue o karamuse. Ilonsarue o
XUMHUYECKOM paBHOBeCUU. DaKTOpbl, BIMAIOIME HAa CKOPOCTh XMUMHYECKOM PpEaKIUU M II0JO0KECHUE
XUMHUYECKOTIO PaBHOBECHS.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKuuu, SHGKTpOHHHﬁ OanaHc OKHUCIHUTCIIbPHO-
BOCCTAaHOBHUTCIIbHOU pCaKuu. Cocrasiienne ypaBHeHI/Iﬁ OKHCJIHTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C
HCIIOJIb30BAHHUEM METOJAa SJICKTPOHHOT O OajaHca.

Teopust 3M€KTPOTUTHUECKON AUCCOLUALMHU. DJIEKTPOJIUTHI U HEINEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMU BELIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKOW CBsI3U. CTENEHb AMCCOLUALMH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakuuu nonHoro ooMeHa. Y ciioBusl IpOTEKaHUs peaklMii HOHHOTO0 0OMEHa, TIOJIHbIE U COKPALIEHHbIE
HMOHHBIE YypaBHeHMsI peakuui. CBoicTBa KHMCIOT, OCHOBaHMIl M cojiell B CBETE IpeacTaBiIeHUl 00
EKTPONINTHYECKON qucconmanuu. KauecTBeHHble peakiiuu Ha HOoHbL. [IoHATHE O ruapoau3e coneil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHM KPHCTANIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METaIOB U
HeMeTaJsIoB (rpaguTa M anmasza), CIOXKHBIX BEUIECTB (XJIOpuia HaTpusi), UCCIEJOBaHHE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOH  peakuMu OT  BO3JCHCTBHA  pa3iMyHbIX  (aKTOpPOB,  HCCIEIOBaHHE
AJIEKTPOIMIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMNA KUCIIOT, MIeJI04Yeld U coyiel (BO3ZMOKHO
UCIOJIb30BAaHUE BHUJIEO MATEPUANIOB), IMPOBEJCHHE OINBITOB, WILIIOCTPUPYIOUIUX IMPHU3HAKK TMPOTEKAHUS
peaknuii HOHHOTO OOMeHa (oOpa3oBaHWE OcCajKa, BBIACICHUE Ta3a, 0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (rOpeHue, peakuuu
pas3NIoKeHUs, COSMHEHMS ), PACIIO3HABAHNE HEOPTaHUYECKUX BEIIECTB C TIOMOIIBI0 KAYeCTBEHHBIX PEaKInuit
Ha MOHBI, pellIeHNe YKCIIEPUMEHTAIbHBIX 3a7ay.

HeMeTanabl M UX cOeTHHEHUS

OO6miass xapakTtepucTuka rajmoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTepHbIe CTENeHU
okucneHus. CTpoeHue u pU3nIecKrue CBOMCTBA MPOCTHIX BEUIECTB — raJIOTeHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xsopa (B3aMMOJICHCTBHE C MeETalIlaMH, HEeMeTallaMH, Ienodamu). Xiopoojgopon. ComsHas
KHMCJIOTA, XUMHYECKHME CBOMCTBA, IIOJy4EHHE, IPUMEHEHHE. J[lelicTBHE Xjopa M XJIOPOBOAOPOJA Ha
OpraHu3M uesoBeKka. BakHelne XJIopuasl U UX HAX0XKIEHHUE B IPUPOJIE.



OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIE
crereHd okucieHus. CTpoeHne u (u3MyecKue CBOMCTBA IPOCTHIX BELIECTB — KUCJIOPOJA U CEpBHI.
AnnotporHbeie MOTUGHUKAIIMKM KUCIOpPOoJa U cepbl. XUMUYEeCKHe CcBOicTBa cepbl. CepoBOAOPOA, CTPOCHHUE,
¢busnyeckue U xuMudeckue cBoictBa. OKCHIBI cepbl Kak MPEICTAaBUTENM KUCIOTHBIX OKcuJoB. CepHas
KHCIOTa, (U3MYECKHEe M XHMHYECKHe CBoiWcTBa (oOmMe Kak TpPEeACTAaBUTENs Kiacca KHCIOT H
cneuupuyeckue). XUMHUUECKUE PEAKLIMH, JISKAIMe B OCHOBE IPOMBIIIIEHHOTO CII0C00a MOJYyYeHUs CEPHOM
kucioThl. [Ipumenenne ceproit kuciaoTsel. Conu CepHON KUCIOTHI, KAYECTBEHHAs! Peaklys Ha CyIb(aT-uoH.
Haxoxnenue ceppl M €€ coeiMHeHMM B npupoae. XHUMUYECKOE 3arps3HEHHE OKpYXKarolled cpebl
COCAMHEHUSMH cepbl (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3yXa W BOJOEMOB), CIOCOOBI €ro
IIPEJOTBPALLCHHUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
CTCTIICHH OKHUCJICHHS. A30T, pacnpoCTpaHeHHWE B Tpuponae, (UINYECKHE W XHUMHUYECKHUE CBOWCTBA.
KpyroBopor azora B mpupomae. AMMHAaK, ero (U3NYECKHMEe M XHWMHUYECKHE CBOKCTBA, IOJNyYCHHE W
IMPUMCHCHUC. Comn adMMOHUA, HUX (1)I/I3I/I‘-IGCKI/I€ U XUMHUYCCKHUC CBOﬁCTBa, MMPUMCHCHHUC. KauectBennas
peakius Ha WOHbI aMMOHHsS. A30THas KHUCIOTa, €€ MOJydeHHe, (PU3UYECKHE M XUMHUYECKHUE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W crnenuduyeckue). lcrmonp3oBaHWEe HUTPATOB W COJEH
aMMOHHSI B KayeCTBE MHHEPAIbHBIX YHAOOpeHHH. XHUMHUECKOE 3arpsi3HEHHE OKPYKAIOLICH Cpelibl
COCIMHEHUSMHU a30Ta (KHUCIOTHBIC JIOXKIHW, 3arps3HCHHE BO3JyXa, NOYBBI W BoJMoéMOB). Docdop,
aimorpornubie Momudukanuu Gocdopa, ¢uznyeckue W xummdeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kuciora, (pU3MYECKHE M XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochatoB B
Ka4ecTBE MHUHEPAIbHBIX yI0OpEHUH.

OOmas xapakrepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIC
CTETEHU OKUCIICHUS. YTJIEpPOJ, aNIOTPONHbIE MOAU(DUKAILIMY, PACIPOCTpaHEHUE B MPUPOJE, pusnueckue u
XUMHYECKHE CBoMcTBA. AyicopOrus. KpyroBopot yriaepoaa B nmpupoje. OKCHIIBI yriiepoia, ux (pu3uvecKue
U XMMUYECKHE CBOMCTBa, JAEUCTBHE HA JKUBBIE OPraHU3MBI, MOJIyY€HHE M NPUMEHEHHE. DKOJOrMYecKue
npoOsemMbl, cBA3aHHbIE C oKcugoM yriaepona (IV), rumore3a riao0anbHOrO NOTEIUVIEHUS KIMMaTa,
NapHUKOBBIN 2P PeKT. YTosbHas KUCIOTA U €€ CONU, UX (PU3NYECKUEe U XUMUUYECKHE CBOICTBA, MOTy4YEeHUE U
npuMeHeHne. KauecTBeHHas peakuus Ha kapOoHAT-HOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3HCTBE.

IlepBoHauanbHBIE MOHATHA 00 OPraHUYECKUX BEIIECTBaX Kak O COeAMHEHUSX yriepoja (MeTaH, 3TaH,
STUJIEH, alleTHJIeH, ATAHOJ, TIIMIEPHH, YKCYCHAs KUCI0Ta). [IpupoaHbIe HCTOUYHUKH YTIIEBOIOPOAOB (YToib,
IPUPOJHBIN Ta3, He(Th), NPOAYKTH UX HepepaboTku (OEH3MH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[ToHsATHE O OMOJIOTHMUYECKHN BaXKHBIX BEIIECTBAX: XKHpaX, OeNkax, yriIeBoAax — M UX POJIM B KU3HU YEIOBEKA.
MarepuanbHOe eITMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTUMHEHHH.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOWMCTBA, MOJiyueHHWE U TpumeHeHue. CoeauHeHus
KpeMHus B ipupojie. O6mue npeacrapneHus: 06 okcunae kpemuus (IV) u kpemuueoit kuciore. CHUIUKATHI,
WX HCIIOJh30BaHWE B OBITY, B MPOMBINIICHHOCTH. BakHeWme CTpouTeIbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpolieMbl 6€30MacHOr0 HCIOIh30BAHUS CTPOUTEIHHBIX MaTEPHATIOB
B TIOBCETHEBHOM JKM3HU.

Xumuueckuii IKCnepumenm:.

n3ydeHne oOpa3loB HEOPTraHWYECKWX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIIMi Ha XJIOPHUI-UOHBI U HAOIIOIEHUE TIPU3HAKOB MX MPOTEKAHUS, OTIBITHI, OTPAXKAIOIIHE
dusnveckne W XUMHYECKHE CBOWCTBA TaJlOICHOB W WX COCIMHEHUH (BO3MOXKHO WCIIOJNb30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C 0Opa3lamH XJOPUIOB (TajJOreHH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ coequHEHUsAMH (BO3MOXKHO WCIOJB30BaHUE BHUACOMATEpUAIOB), HaOIIOJECHUE TIpolecca
oOyriauBaHUs caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHON KHCIIOTBI, W3YYCHHE XUMHUYECKUX
CBONCTB pa30aBJICHHOW CEpPHOW KHUCIOTHI, IMPOBEJACHUE KAYCCTBEHHOW peaknuu Ha Cyiab(har-uoH u
HaOJI0eHNe TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COCIMHECHHMH (BO3MOXHO WCIOJb30BAaHUE BHJACOMATEPHANIOB), O00pa3laMud a30THBIX U (PocopHBIX



ynoOpeHuid, TOJy4YeHue, coOupaHue, paclo3HaBaHHE M M3YYCHHE CBOWCTB aMMMaKa, MPOBEACHUE
KayeCTBEHHBIX pPEaKLUUHd Ha HOH aMMOHMA M (ochaT-MOH W H3YyYE€HUE NPU3HAKOB HX IPOTEKaHUs,
B3aMMOJICIICTBME KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeEAb0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HM3y4eHHE MOJeNeld KpUCTAUIMYECKUX PpelmEToK anmasza, rpadura, ¢ysuiepeHa,
O3HAKOMJICHHE C MPOIIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM
IIPOTHBOra3a, MoJlydeHue, coOupaHue, paclio3HaBaHUE U U3YYEeHUE CBOWCTB YIJIEKUCIIOrO rasa, IpoBeIeHUE
Ka4eCTBEHHBIX peaknuii Ha KapOOHAT M CHJIMKAT-UOHBI M H3Y4YEHHE IMPHU3HAKOB HUX NPOTEKaHUS,
O3HAaKOMJICHHE C NPOAYKLHEH CHIMKATHOW MPOMBINUICHHOCTH, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMe «BaykHelIe HeMeTaIUIbl U UX COCIUHEHUSD).

MeTajliibl M UX COE€AHMHEHHS

OOmast xapakTepUCTHKa XMMHUYECKHX 3JEMEHTOB — META/UIOB HAa OCHOBAaHMM HX TOJIOXEHUS B
[lepuonnueckoii cucteme xumuueckux snemeHtoB . M. MenneneeBa u crtpoenuss atomoB. CTpoeHue
MeTaJlJIoB. MeTtajndeckasi CBsI3b U METAJUINYECKasi KPUCTAIUIMYECKAs PEIIETKA. DIECKTPOXUMUYECKHN Psift
HanpsDKeHUH MeTayuioB. Pu3nveckne W XMMHUYECKHE CBOMcTBa MeTaiioB. OOmme crocoObl MOTydeHHS
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CLIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IIPOMBILUIEHHOCTH.

[[lenoynple MeTaiuibl: MoJIOKeHHE B llepuoandeckold CcUCTEME XHUMUYECKUX dieMeHTOB /I,
W. MennieneeBa, CTpoeHUE X aTOMOB, HAXOXKJeHUE B npupoze. Ouznyeckue U XUMUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIbI U TUAPOKCHUIBI HATpUs U Kanud. [IpuMeHeHue menoYHbIX METalJIOB U
UX COEOUHEHUMN.

[IlenoyHo3eMeNbHbBIE METAJIBI MarHuil W Kaubluil: mnonoxeHue B llepuonmueckoit cucreme
xuMudeckux 3meMeHToB . 1. MenzeneeBa, cTpoeHHe UX aTOMOB, HAX0XKJI€HUE B ipupoe. Puznueckue u
XMMHUYECKHE CBOWCTBA MAarHusl M Kanblivs. BakHelne coequHEHUs Kaublus (OKCUMA, TUAPOKCUI, COJIH).
JXKeécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEeHHUSI.

Amomunuil: nonoxxenne B I[lepmoanueckoil cucreme xumumdeckux sneMeHtoB . . Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. dusnveckne m XMMUUECKHE CBOMCTBA almfOMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIA U TUIPOKCHUA ATFOMUHUSA.

Kenezo: mnonoxenue B Ilepmoanueckoil cucreme xumuueckux siemeHToB JI. W. Menneneesa,
CTPOEHUE aToMa, HaXxOokJeHue B mnpupojae. dusnyeckue M XUMUYECKHE CBOMCTBa xkene3a. OKCHIBI,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMu METaUIOB M CIUIaBOB, HMX (DU3MYESCKHMMH CBOHCTBAMH, H3ydeHHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJNIB30BAaHHE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aMIMOJICHCTBUS OKCHJA KaJbIlUs M HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHME BHICOMATEPHUAIIOB),
HCCIIeIOBaHKNE CBOWCTB MKECTKOM BOJIBI, TTPOIIECCa TOPEHHUS Keme3a B KUCIOPo/ie (BO3MOKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB), TPU3HAKOB TPOTCKAaHWS KAYCCTBCHHBIX pEaKIWid Ha WOHBI: MarHus, KaJbIlus,
amomuHus, 1uHKa, skene3a (II) m xemeza (III), memm (II), HaGmromeHWe W OMHCAHHWE MPOIIECCOB
OKpAITUBaHUS IUIAMCHU MOHAMH HATPUs, KIS M KAJTbIU (BO3MOXKHO HMCITOJIb30BAHHE BUICOMATEPHUATIOB),
UCCIIeIOBaHHEe aM(pOTEepPHBIX CBOMCTB THUIPOKCHIA ATIOMUHHS W THUAPOKCHIA IIMHKA, pEIICHHE
IKCIIEPUMEHTAIBHBIX 3324 110 TeMe «BakHeHIIie MeTauTbl U UX COSTMHCHUS.

XuMus M OKpyKamoLas cpeaa

BemectBa 1 MaTepuainbl B MOBCETHEBHOM JKU3HU uYeloBeKa. be3omacHoe MCIosib30BaHUE BELIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIb Mpy XUMHUYECKUX 0KOTaX U OTPABIICHUSX.



XUMHYECKOe 3arps3HEHUE OKpYyXkarolleh cpenbl (MpeaenbHas JOMyCcTUMasi KOHIEHTpAIUsl BEIIECTB,
nanee — [1J1K). Posb XxuMuu B perieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:
n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).
Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMEeTHBIX CBA3€M NpU HM3YyYEHMM XHMMHU B 9 Kiacce OCYILIECTBIISETCS uepe3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX NMOHATUI, TaK M HNOHATHH, SBISIOIMUXCA CHUCTEMHBIMU
JUIS OT/I€TbHBIX MPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecCTBEHHO-HAYYHBIC TIOHSTHS: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJN3, CUHTE3,
KIacCUUKALUS, TEPUOAUYHOCTh, HAOIIOJEHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJCIb,
SIBJICHHE, TAPHUKOBBINA (D PEKT, TEXHOJIOTHS, MaTSPHAITBI.

®duszuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIH], W30TOIbI, PaMOAKTUBHOCTb,
MOJIEKYJIa, SJIEKTPUUECKHUI 3apsiji, TPOBOJHUKH, TIOJYIIPOBOAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PAaCTBOPUMOCTh, KPUCTAJUIMYECKasT PEIIETKa,
CIUTaBbI, (PU3WYECKHE BEIMYMHBI, CAWHHIIBI M3MEPEHUS, KOCMUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE3MIBI,
Counnie.

buonorus:  ¢dotocunTe3, Abixanwe, Ouocdepa, IKocHCTeMa, MHUHEPAIbHBIE  YAOOpPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
BOJTHBIE PECYPCHI.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI IO XMMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro O0pa3oBaHUs JOCTUTAIOTCS B
Xxo/e OOy4YeHHS XMMHH B €IMHCTBE YYEOHOW W BOCHUTATEIHHOW JEATETLHOCTH B COOTBETCTBUH C
TPaAULIMOHHBIMU POCCUHUCKUMU COIIMOKYIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSMU, TPUHITHIMU
B OOIIIECTBE MpaBUIIaMU U HOPMaMHU TIOBEICHHS M CITIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
Y COLIMATN3AIUN 00yJarOIIHXCS.

JIM4HOCTHEIE pE3ybTaThl OTpPaAXKAKOT TOTOBHOCTH O6y‘IaIOU_II/IXC$I PYKOBOJACTBOBATHCH CUCTEMOM
ITO3UTUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ N pacCIIMpCHUE OIIbITa JCATCIbHOCTHU Ha eé OCHOBE, B TOM 4YHUCJIC B
qacCcTHu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOWICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HaYYHOMY HACJICIHUIO,
MOHMMAHMsI 3HAYCHUS XUMHUYECKOM HAyKh B JKM3HU COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIAJCTh



JIOCTOBEPHOU MH(OpMAIHEH 0 MEPETOBBIX TOCTIKEHUSX U OTKPBITHIX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABJICHUS O COLMAIbHBIX HOPMAax M IPABUJIAX MEXINYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, y4eOHOUCCIIEI0BATENILCKON, TBOPUYECKON U
JIPYrUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JESATENIbHOCTH MPHU BHIIOJHEHUU
yueOHBIX, IO3HABATENbHBIX 3a/1a4, BBIIOJHEHUU XHMHUYECKUX OJKCIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO ¥ B3aUMOIIOMOIIN B MIPOIECCE ITOM yIeOHOU JesATEILHOCTH,
TFOTOBHOCTU OLIEHMBAaTh CBOE MOBEJACHUE U MOCTYNKH CBOMX TOBApPUILEH C MO3UMLUMU HPABCTBEHHBIX U
MPAaBOBBIX HOPM € YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIIKOB;

3) LHCHHOCTH HAYYHOI'O IIO3HAHUSA

MHPOBO33PCHUYCCKUEC TMPEACTABIICHHUA O BCIICCTBEC U XUMHYCCKOMN pCakuun, COOTBCTCTBYIOUIUC
COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKH U COCTABJIAIOINIUC OCHOBY IJII INOHHMMAHUS CYHIHOCTU HaquOﬁ
KapTUHBI MHpa, OPCACTABJICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTHUA MPUPOJAbI, B3aWMMOCBA3AX
YCJIOBCKA C HpI/IpO,Z[HOI‘/'I CpCI[Oﬁ, O pOJIM XUMHHU B ITIO3BHAHUHU 3TUX 3aKOHOMCpHOCTeﬁ;

[I03HaBaTEIbHbIE MOTHBBI, HAlpPaBJICHHbIE Ha IOJyYEeHHE HOBBIX 3HAHUM 10 XUMMHU, HEOOXOIUMBbIE
Ui O0bsACHEHMs HaOMIOJaeMblX MPOLIECCOB U SBJIEHWM, [03HABaTelIbHON, HWHPOPMALMOHHOW WU
YUTATEIbCKOM KYyJIBTYpbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIbHOM paboThl ¢ Y4eOHBIMM TEKCTAMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHI0O U T[O3HAHHIO, JF0OO3HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM W  HCCIAEAOBATEIBCKON  JEATEIBbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIEeM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHUC HNCHHOCTU KHU3HH, OTBCTCTBCHHOI'0O OTHOLICHHUA K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIHEACTBHM M HENMPHUITHE BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIs, HAPKOTUKOB, KYpPEeHHs), HEOOXOIUMOCTH COOJIO/IEHUS MPaBUJl OE30MaCHOCTH MPU OOpaIleHUU C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpya10BOT0 BOCIIMTAHUSI:

MHTEpeC K MPaKTHUECKOMY M3YyYEHMIO Mpodeccuil U TpyAa pa3iuyHOro pojia, yBaXKEHHE K TPyLy U
pe3yibTaTaM TPYLOBOM NEATEIBHOCTH, B TOM 4YHUCJIE HAa OCHOBE IPUMEHEHHUs IPEIMETHBIX 3HAHUU II0
XUMHH, OCO3HAHHBIH BHIOOp WHIUBUAYaIbHOW TPACKTOPUU TPOAOKEHUS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM
npodeccHoHaNbHOM JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTHpPOBATHCS B
npodeccuoHaIbHOM cpeje;

6) IK0JIOrMYeCcKOro BOCIIMTAHMS:

9KOJIOTHUECKHU I1eJIeco00pa3Hoe OTHOIIEHUE K MPHUPOJIE KaK MCTOYHUKY KH3HU Ha 3eMJie, OCHOBE e
CYIIIECTBOBAHMS, TOHMMAaHUE I[EHHOCTH 30pOBOTO W 0€30MacHOro oOpas3a >KU3HHU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U TICUXMUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHUS
npaBujI 6€30MacHOTO TIOBEACHHS TP padOTE ¢ BEIIECTBAMH, a TAKKE B CUTYAITUAX, YTPOKAIOIIUX 37J0POBBIO
U KU3HH JIIOJICH;

CIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJy4aeMble IPH HM3YyYCHUH XUMMH, Ui peIIeHHs 3a7ad,
CBA3AHHBIX C OKpPYXKalOLled IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,



OCO3HAHMA TTI00AILHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUs! MOCPEACTBOM METOJI0B
XUMHMH, OKOJOTMYECKOTO  MBIIUICHHUsS, YMEHHMS  pPYKOBOJICTBOBAaTbCSI MM B  II03HABATEIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX Pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC I (DOPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHAYYHbIE TOHATHS (3aKOH, TEOpHSs, NMPHHIIMI, TUIOTe3a, (akKT, CUCTEMa, MPOIeCcC, IKCICPUMEHT U
JPYToe.), KOTOPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaX M IMO3BOJISIOT HAa OCHOBE
3HAHUW W3 OTHX NTPEeaIMETOB (OPMHUPOBATH TPEICTABICHHWE O IEIOCTHOW HAyYHOW KapTUHE MHpa, |
yYHHUBEpCalIbHbIE Yy4eOHbIEC JeHCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISATUBHBIC), KOTOPHIC
obecrieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITCILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOU eI TebHOCTH.

ITo3HaBaTe/IbHBIE yHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

YMCHUA UCIIOJIbB30BaTh HpI/IéMI)I JIOTUYCCKOr'0 MBIIIJICHUSA MIPHU OCBOCHUU 3HAHMI: PaCKpbIBATE CMBICIT
XUMHUYECKUX TOHSITHH (BBI,[[CJ'ISITB HUX XapaKTCPHBIC IMPU3HAKHU, YCTAHABJIIMBATHL B3aUMOCBA3L C APYIUMH
HOH?[TI/UIMI/I), HCIIOJIBb30BAaTh NMMOHATHUA AJIA 00BACHCHHUS OTACIBbHBIX Q)aKTOB n ﬂBHCHHﬁ, BI)I6I/IpaTI) OCHOBaHUs
U KpUTCpUU I KHaCCH(bHKaHHH XUMHUYCCKHUX BCIHICCTB MU XHUMHYCCKHUX peaKHHfI, YCTaHABJINBATb
MNPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIY 0o0BeKTaMU U3Yy4CHUA, CTPOUTH JIOTHYCCKHUEC PaCCYXKIACHUSA
(I/IHHYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaHOFI/II/I), JAC€JIaTh BBIBOJbI M 3aKJIFOYCHU A,

yMEHHE TPUMEHATh B Tpollecce TO3HAHUSA TMOHATUS (TpeAMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMHHU, PE0OPa30BbIBATH IIUPOKO MPUMEHSEMBIE B
XMMUU MOJIENIbHBIE TPE/AICTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHYeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMM — MpH pPELIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJICJIbHBIX MPEICTABICHUH BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH U3y4aeMbIX 0OBEKTOB
— XUMHUYECKHMX BEIIECTB M XMMHMYECKHUX peakluil, BbIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJICICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3yYAEMBIX IIPOLIECCAX U SABJIICHUSIX.

Ba3oBble ncciieroBate/iLCKHe AeiicTBUA.

YMCHHUEC HUCIOJB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBE HWHCTPYMCHTA IIO3HAHHA, a4 TAKXC B
Ka4u€CTBC OCHOBBI JIJIA (bOpMI/IpOBaHI/I}I THUITOTE3BI 11O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMbBIX Cy)KI[CHPIfI;

MpuOOpeTeHne OmbITa 10 I[UIAHUPOBAHHWIO, OpraHU3allid ¥ TPOBEACHUI0  YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOIECCa, CAMOCTOSATEIEHO MPOTHO3UPOBATH €T0 Pe3yiIbTar,
¢dbopMynrupoBaTh 0000IIEHNUS U BBIBOJBI IO PE3yNIbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABISATh
OTUéT O MPOCIIAaHHON padoTe.

Pa6ora ¢ nundopmanmeii:



yMEHHUE BBIOMpaTh, aHAJTU3UPOBATh W MHTEPIPETUPOBATH MH(OPMAIMIO pa3IMYHBIX BUIOB U (HOpM
IIPEJCTABICHUS, IOJy4YaeMyl W3 pa3HbIX HCTOYHHUKOB (HAY4YHO-TIOMYJISIpHAs JIMTEpaTypa XHMHUYECKOTO
COZIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchbl VHTepHEeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh pa3iHuHble METOAbl W 3alpochl NpU IOUCKE W OTOOpe HHPOpPMALUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JIJIS BBHIMOJHEHHS Y4YeOHBIX U IMO3HABATENIBHBIX 3a1ad
onpeAenéHHOro  TUMa, NOpuUoOpeTeHue ombiTa B  00JacTH  HMCHOJb30BaHUS  MH(YOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPO aKTUBHOT'O MCIOJB30BaHUS Pa3IMUHBIX MTOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO  BbIOMpATh ONTUMalbHYIO (QopMy MpeAcTaBieHUs uHPOpMalUU U
WLTIOCTPUPOBATH peIlacMble 3aa4l HECTOKHBIMHU CXEMaMH, AUarpaMMaMu, ApYyruMu (popMamu rpapuxu u
UX KOMOWHAIUSAMU;

YMEHHE UCIOJb30BaTh U aHAIM3UPOBATh B Mpolecce YU4eOHON U MCCIIEeN0BATENbCKON e TEIbHOCTH
MH(OPMALIMIO O BIMSHUM [POMBIIICHHOCTH, CEIBCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEBI.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XOJA€ auaiora u (Wjin) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEJIOKEHHON 3a1a4H;

YMEHUSI TPEJCTABISATh MOJMyYEHHBbIE pe3ylbTaThl [MO3HABATEIBHON JEATENILHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTax; JeNiaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOTHEHUS XUMHUYECKOTO SKCIEpPHUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUS y4eOHOro COTPYJHMYECTBA CO CBEPCTHMKAaMH B COBMECTHOI I0O3HaBaTEeIbHOH U
HCCIIEI0BATEIbCKON JIEATEIbHOCTH TPU PELICHWH BO3HUKAIOMIMX NpoOJeM Ha OCHOBe Yyuéra OOIIMX
MHTEPECOB U COTJIACOBaHUS MO3ULMN (00CYKIeHMs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbI», KOOPAHUHALIHS
COBMECTHBIX JIWCTBUIL, ONpe/ielieHne KpUTEPUEB 110 OLIEHKE KaueCTBa BBIIOJIHEHHON PabOThI U IpyTHE).

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBLIC y‘leﬁl—lble JeCcTBUA:

YMEHHE CaMOCTOSITEJIbHO  ONPENENATh LEIu JACSATENbHOCTH, IUIAHUPOBATh, OCYHIECTBIATH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENBbHOCTb, BbIOMpaTh Haumbosee
3 deKTUBHBIE CIIOCOOBI PEHIeHUs] YYEOHBIX M MO3HABATENbHBIX 3a/1a4, CaMOCTOSTENILHO COCTaBJIATh WIIH
KOPPEKTHUPOBATh MPEJIOKEHHBI AJTOPUTM ACHUCTBUN NIPH BBITOJHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HAHMH 00 M3yyaeMbIX 0OBEKTAaX — BEUIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTaTa 3asBJIICHHOM LENHM, YMEHHE HCIOJIb30BaTh M AHAIN3UPOBATH KOHTEKCTHI, IpEJIaracMsle B
YCJIIOBUU 3aJJaHUN.

INPEAMETHBIE PE3YJIBTATbBI



B cocraBe mpeaMeTHBIX pe3ylbTAaTOB IO OCBOCHHMIO O0S3aTEIBHOIO COJCPIKAHHUS, YCTAHOBJICHHOTO
naHHOHM (enepasbHOM pabodveil MPOrpaMMOi, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHMSI,
YMEHHUS U CHOCOOBI JeHCTBUH, ciennduyeckre Ui MpeIMeTHON o0nacTi «XUMHUS», BUIBI JESTETbHOCTH
[0 TOJIyYEHHIO HOBOTO 3HAHMs, €ro HHTEpIpeTaluu, NpeoOpa3oBaHUI0 M IPUMEHEHUIO B pa3IMYHbIX
Y4eOHBIX U HOBBIX CUTYaIIUsX.

K konmy oOyuenusi B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTPaKaThb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX IOHSATHN: aTOM, MOJIEKYJa, XMMHUYECKHI 3JIEMEHT, IPOCTOE
BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJAHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs
aTOMHasi W MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JoJis
XMMHUYECKOTO JJIEMEHTAa B COEAMHEHHUH, MOJIAPHBIA O0O0BEM, OKCHJA, KHUCIOTa, OCHOBAaHME, COJIb,
ANEKTPOOTPHUIIATETILHOCT, CTENEHb OKHCIEHUS, XUMUYECKash peakius, Kiaccudukaius peakiuii: peakiuuu
COEIMHEHMS, PEAKIUN Pa3JI0KEHUS, PEaKIUU 3aMELEHUs, peakuu OOMEHAa, 3K30- U 3HJIO0TEPMHUYECKUE
peakiuu, TeraoBor dPhEeKT peakiuu, Sapo aToMa, SJIEKTPOHHBINA CIION aToma, aTOMHasi OpOUTalb, pagnyc
aToMa, XUMUYECKasl CB3b, ITOJISIPHAS U HETIOJISIpHAs KOBAJIEHTHAs CBSA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 0I5 BellecTBa (MPOIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHITUM U IPUMEHATH 3TU MOHATHUS [IPU ONMMCAHUN
BEILIECTB U UX IIPEBPAILCHHUI;

WCITIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTABICHHS (POPMYNT BEIIECTB M YPABHEHUH XHUMHUYECKHX
peaKIuii;

OIIpE/EIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHMSIX, CTENIEHb OKHCIEHHUS JIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, IPUHAJICKHOCTD BEILIECTB K ONpPeIeIEHHOMY KJIacCy COeMHEHHH o ¢hopmyrnam,
BUJI XUMUYECKOM CBsI3U (KOBaJIEHTHAsl U MOHHAs) B HEOPraHUUECKUX COECUHEHMSIX;

packpsiBaTh cmblcn Ilepuoguueckoro 3akona [[. WM. MenpeneeBa: [1€MOHCTpUPOBAaThH IOHUMaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX SJEMEHTOB OT WX mnoJjiokeHus B llepuomnueckoi
CHUCTEME, 3aKOHOB COXPAHEHMsSI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHWS,
3aKoHa ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TadbnuuyHyto (opmy I[lepuonnyeckoil CUCTEMBI XMMHUYECKUX SJIEMEHTOB:
pa3nuyuath MOHATHS «TJlaBHas noAarpymnmna (A-rpymnma)» u «mobdounas noarpymnmna (b-rpynmna)», manbsie u
OoJblIME MEPUO/Ibl, COOTHOCUTHh 0003HAUEHUs, KOTOpble UMeroTcs B Tabnuue «llepuoanyeckas cucrema
xumuueckux oaneMeHtoB Jl. WM. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHMSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsii siapa, oOIlee YUCIO JIEKTPOHOB W paclpesielieHne HX II0
AJIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpPOBaTh XUMUYECKHE 3JIEMEHTBI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHE Peaklnu (110 YUCITy U
COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY d(PdeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPIKIAsA
OIMCaHNe IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KAaueCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
areMeHTa 1o ¢GopMmylie COEIMHEHHUS, MAacCOBYIO JIOJII0 BEIIECTBA B pPAacTBOpPE, MPOBOAMUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON PEaKnu;

MIPUMEHSITh OCHOBHBIE OTIEPALIMU MBICIUTEIBHOMN IATEIbHOCTH — aHaJIN3 U CUHTE3, CpaBHEHHE, 0000111eHue,
CHCTEeMaTHU3allnIo, KIIacCCU(PUKAIINIO, BBISIBICHUE PUUMHHO-CIEICTBEHHBIX CBA3€H — JUIsl M3yYeHUs CBOMCTB
BELIECTB U XMMHUYECKHX pPEaKIMi, eCTECTBEHHO-HAYyYHbIE METO/bl MO3HAHUS — HaAOJI0JIEHUE, U3MEpPEHUE,
MOJEJIUPOBAHNE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

clIleIoBaTh MpaBUiaM IOJb30BaHUS XMUMHUYECKOH TOCYNOH M J1abopaTOpHBIM OOOPYJOBaHHMEM, a TaKkKe
npaBuUjaM OOpAIEHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMM 1O BBIIOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTBITOB MO TMOJYYEHUIO M COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEW PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U



MNpOBOAUTL XUMUUYCCKHUC SKCIICPUMCHTLI IO PAaCllO3HABAHHUIO PACTBOPOB IJ_ICHO‘-ICI\/’I 1 KUCIIOT C IIOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIIOPAHK U IPYTHE).

K koniy oOydenuss B9 KJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATUN: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,
aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHCJICHHS, XUMUYECKasl PeaKLisl, XAMHUECKasl CBsI3b, TEIUIOBOM AP PEKT peaKIiu, MOJIb, MOJIIPHBIA 00BEM,
pacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, JIEKTPOJUTHUYECKAsT JUCCOLMALUSA, PEaKIMM HMOHHOIO OOMEHa,
KaTaln3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIe pPEaKUWH, OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIE PEAKLUH, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIECHUE M BOCCTAHOBIICHHE, aJUIOTPOIIHNS,
aMm(pOTEepHOCTb, XUMHUYECKAsl CBSA3b (KOBAJIEHTHAsl, MOHHAsA, METAJNIMYecKas), KpUCTAUINYECKasi peliérka,
KOppO3Usl METaJUIOB, CILUIABbl, CKOPOCTh XMMMUYECKOM PpEaKLMH, MPENeiIbHO OIYCTHMAas KOHLIEHTPaLMs
ITJIK Bemectna;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHITHM U IPUMEHATH 3TU IOHATHUS IIPU ONMCAHUN
BEILIECTB U UX IIPEBPALLCHU;

UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY Ul COCTaBJIEHHsS ()OpMYJl BEIIECTB U YPABHEHUN XMMUYECKHUX
peaKuuii;

OIIPEEIATh BAJIEHTHOCTb M CTENEHb OKHUCICHUS XMMHMYECKHX 3JIEMEHTOB B COCOUHEHMSIX Pa3IU4HOIO
COCTaBa, TPHHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy COEIMHEHHWH 1o Qopmynam, BHI
XMMUYECKOH CBsI3U (KOBaJECHTHAs, MOHHAsA, METANINYECKasi) B HEOPIraHWYECKUX COEAMHEHMSX, 3aps] MOHA
0 XUMHYECKOW (opmyIie, XapakTep Cpeasl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCIWHEHWU, THII
KPUCTAJNINYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbiBaThk cMbicn [lepnogmueckoro 3akona J[. M. MeHnneneeBa M J1€MOHCTPUPOBAThH €ro MOHMMAHHE:
OIUCHIBATh M XapaKTepH30BaTh TaOinuHyro (opmy Ilepnonnyeckoil cuCTEeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuyuath MOHATHS «TJlaBHas noAarpymnmna (A-rpynma)» u «mobdounas noarpymnmna (b-rpynmna)», manbsie u
OonblIME MEPUONbl, COOTHOCHTH O00O3HAu€HHs, KOTOpblE HMMEIOTCA B TMEPUOJUUYECKOW Tabmiuie, C
YHUCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sAapa, odliee
YHCIIO AJEKTPOHOB U PACHPEENICHUE UX IO 3JEKTPOHHBIM CJIO0SM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COEIMHEHUI B Mpejesiax MajiblX NEPUOAOB M TJIABHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XMMUUYECKNE AIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE PEAKINHU (110 YUCITY U
COCTaBY YYaCTBYIOLIUX B PEAKLIUU BELIECTB, MO TEMJI0BOMY 3((DEKTy, 10 U3MEHEHHIO CTENeHENH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIMEe W cHenu(pUuYeckue XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
BEIIECTB, MOATBEPXKAas OMHCAHHE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIMi;

COCTaBJISITh YpaBHEHMs 3JEKTPOIUTHUECKON TUCCOLMALMK KHUCJIOT, IIENO4Yed U Ccojeil, MOoJIHbIe U
COKpallléHHbIE YpaBHEHHMs] pEakUMid MOHHOrO OOMEHa, YpaBHEHHUs peakIuil, MOATBEP)KIArOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3IMYHbBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIMTEIBbHO-BOCCTAHOBUTENBHBIX pEaKUUH IOCPEICTBOM  COCTaBICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnil;

IIPOTHO3MPOBaTh CBOWMCTBA BELIECTB B 3aBUCHUMOCTHM OT HUX CTPOEHHUS, BO3MOYKHOCTH IPOTEKAHMS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacchl BELIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
areMeHTa 1o ¢GopMmylie COEIMHEHHUS, MAacCOBYIO JIOJII0 BEIIECTBA B PAcTBOpPE, MPOBOAMUTH PACUETHI IO
YPaBHEHHIO XUMUYECKON PEAKIUY;

coON0aTh MpaBUiIa I0JIb30BAHMS XMMHYECKOH NOCYyIoH M J1IaOOpaTOpHBIM O0OpPYIOBaHHMEM, a TaKXkKe
npaBuja OOpaIlEeHUs] C BEIIECTBAMHM B COOTBETCTBHHM C MHCTPYKIHMSMH IO BBIIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);



MNpOBOAWUTL PCAKIUHU, TOATBCPIKIAAOMIUC KAQueCTBCHHBIM COCTaB Pa3IMUIHbIX BCHICCTB: pPacCIlO3HABATb
OTBITHBIM TIYTEM XJIOPUII-, OpOMUI-, HOTUI-, KapOoHaT-, ¢ocdaT-, CHIMKAT-, CyIb(aT-, THAPOKCUI-HOHBI,
KaTUOHBI aMMOHUSA U HOHBI U3YUCHHBIX MCTAJIJIOB, MPUCYTCTBYIOIHEC B BOJHBIX paCTBOPAaX HCOPIraHUYCCKUX
BEIIICCTB;

MIPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIIUTEIBbHON ACITeILHOCTH — aHATIU3 U CHHTE3, CpaBHEHHUE, 000011IeHNE,
CHCTEMATHU3allMI0, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBS3€H — JUISi M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYCCKUX peaKL{Hﬁ, CCTCCTBCHHO-HAYYHLIC METOAbI IIO3HAHUA — Ha6JIIOI[CHI/I€, HU3MCPCHHUC,
MO/JICIIMPOBAHUE, IKCIICPUMEHT (peallbHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Neo HanmeHoBaHue pa3eioB U TEM ITPOTPAMMBI KonunuecTBo yacoB DnekTpoHHbIE (IU(POBBIE)
/1 Bcero Kontpomsusie  Ilpaktudeckue 00pa3soBaTeIbHbIC PECYPCHI

paboThI paboThI

Pasznen 1. HepBona'{anLHHe XUMHUYECCKHUEC TTOHATHUSA

1.1 Xumwus — BaxkHas 00J1aCTh €CTECTBO3HAHUS U IIPAKTUYECKOM )
JIEITEILHOCTH YEJIOBEKA

1.2 BemecTBa 1 XUMHYECKUE PEAKITUN 15
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

2.1 Boszayx. Kucnopon. [Tonsitue 06 okcumax 6
2.2 Bopopona.IloHsTHE 0 KUCIOTAX M COJSAX 8
2.3 Bogpa. PactBopsl. [Tonsite 06 ocHOBaHUSIX )
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COeTUHEHUN 11
Hroro no paznery 30

Paznean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoenne atoMoB. XUMHYeCKasi CBSA3b.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE pe€aKIuu

3.1 TIlepuoamnueckuii 3akoH u [lepuoanyeckas cucrema 7
xuMuueckux snemeHToB J[. . Menaeneea. CTpoeHue aroma

3.2 Xwumudeckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC 8
peaxiun

Uroro mo pazneny 15

PeszepBHoe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

9 KJIACC

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

but6mmoreka [IOK
https://m.edso0.ru/7f41837c

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [IOK
https://m.edsoo.ru/7f41837c

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmorexa [JOK
https://m.edsoo0.ru/7f41837c

bubmorexa [JOK
https://m.edsoo0.ru/7f41837c

bu6anoreka IIOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [{OK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

No HaumenoBanue pa3aenoB v TeM MpOrpaMmbl KonuuectBo yacos OnekTpoHHbIE (UPPOBHIE)
n/m Bcero  KonTponbHbie IpakTH4ecKue 00pa3oBaTeIIbHEIC PECYPCEI
paboThI paboThI
Pa3znen 1. BenrecTBO U XUMHUYECKHE PeaKIuu
1.1 TloBropenue u yriyOjaeHHE 3HAHHH OCHOBHBIX pa3JesioB Kypca 8 S5 1 bubnroreka [JOK
Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMUYECKHX PEaKIIUi 4 bubmumoreka [IOK
https://m.edsoo.ru/7f41a636
1.3  DaexTpoauTHUYECKas JUCCOIHMANNA. XMMUYECKHUE PEaKIUH B 8 1 1 bu6mmoreka [IOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
2.1  OOmas xapaKTepruCcTUKA XUMUYECKUX 37eMeHTOB VIIA-rpymnmsbl. 4 1 bubmmorexa [IOK
lanorenst https://m.edsoo.ru/7f41a636
2.2 OOmias xapakTepUCTUKA XUMUYECKUX 3JIeMEHTOB VIA-rpymmbl. 6 bubmmoreka [IOK
Cepa u e€ coenMHEeHHS https://m.edsoo.ru/7f41a636
2.3 OOrmas xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB V A-TPyIIIIbL. 7 1 bubnnoreka [JOK
A30T, pocdop U uX CoeaMHCHHUS https://m.edso0.ru/7f41a636
2.4 OOmias xapaKTepUCTUKA XUMUYECKUX 3JIeMEHTOB [V A-rpymmbl. 8 1 2 bubmmorexa [IOK
Yrnepon u KpeMHUN U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
Hrtoro mo pazaeny 25
Paszpnen 3. MeTauibl U MX COeIMHEHHUS
3.1 OOmme cBOWCTBAa METAIIJIOB 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 Ba)KHEWIIHEe METAUIBI M UX COECTUHECHHS 16 1 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa U MaTepUabl B )KU3HU YEIOBEKA 3 bubnmoreka [IOK

Hroro no pazneny

PesepBHOE Bpemst

https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
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
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Ne HanmeHoBaHUE Pa3/eNioB U TEM MPOrPAMMBI KosnunuecTBo 4acoB DyeKTpoHHbIE (IUPPOBLIE)
n/m Bcero  KontpombHbie IIpakTHuecKue 00pa3oBaTeIbHEIC PECYpPChI
paboThI paboThI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
No Tema ypoxka KonnuectBo Hara DIIEeKTPOHHBIE UPPOBBIC
/1 4acoB U3Y4YEHHUSI o0pazoBaTeNIbHBIE PECYPChI
Bcero
1 [[[IpeameT xumuu. Poias Xxumuu B )ku3HU YesioBeka. Tena u BemiecTsa] | 1 Beenute [[bubmmoteka [{JOK
Jary https://m.edsoo.ru/ff0d210c]]
2 [[[ToHsiTHE O METOAAX MMO3HAHUS B XUMHUH | | 1 Beenure [[bubnmoreka [JOK
Jary https://m.edsoo.ru/ff0d227¢]]
3 [[TIpakTrueckas pabota Ne 1 «I[IpaBuna paboTsl B 1a00paToOpun U MPUEMBI 1 Beenute [[bubmmoteka [[JOK
oOparieHus ¢ 1a00paTOPHBIM 000pyIOBaHHEM» | | Jary https://m.edsoo.ru/ff0d23dc]]
4 [[YucTsie BemecTBa U cmecu. CiocoObl pasnienenus cMecei || 1 BBequtTe [[bubmuoreka [{OK
naty  https://m.edsoo.ru/ff0d26ca]]
5} [[[IpakTrueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OYUCTKH 1 Beenute [[bubnumoreka [JOK
IIOBAPEHHOM COIN)»]] nary https://m.edsoo.ru/ff0d28c8]]
6 [[ATOMBI 1 MOJIEKYIIBI] | 1 BBequtTe [[bubmuoreka [{OK
nary  https://m.edsoo.ru/ff0d2a6c¢]]
7 [[XuMuueckue 371eMeHThI. 3HAKH (CUMBOJIBI) XUMUYECKHUX 3JIEMEHTOB] ] 1 Beenute [[bubnumorexa [JOK
nary https://m.edsoo.ru/ff0d2be8]]
8 [[[IpocTble U CllOXkKHBIE BellecTBa] | 1 BBequtTe [[bubnuoreka [{OK
nary  https://m.edsoo.ru/ff0d2a6c¢]]
9 [[ ATOMHO-MOJIEKYIISIPHOE YUeHHeE] | 1 Beeaute [[bubmuorexa [JOK
nary https://m.edsoo.ru/ff0d2d50]]
10 [[3akoH MOCTOSHCTBA COCTaBa BellecTB. XUMUUeckas popmyna. BaneHTHOCTH 1 BBeaute [[bubmmorexka [JOK
ATOMOB XMMHYECKHX 3JIEMEHTOB] | Jary https://m.edsoo.ru/ff0d2eae]]
11 [[OtHocuTenbHas aToMHast Mmacca. OTHOCUTENTbHAS MOJICKYJISIpHAs Macca] | 1 Beeaute [[bubmmoreka [{OK
naty  https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBas J10Jisi XHMUYECKOTO JIEMEHTa B COSTUHEHUH ] | 1 Beeaute [[bubmmorexa [JOK
Jaty https://m.edsoo.ru/ff0d350c]]
13 [[KomuuectBo BemecTBa. Monbs. MomsipHas maccal] 1 Beenute [[bubmuoteka [JOK
naty  https://m.edsoo.ru/ff0d5230]]
14 [[Dusnyueckue M XUMHUECKHE SIBJICHUS. XUMUYECKast peaKius| ] 1 Beeaute [[bubmmorexa [JOK

Jaty https://m.edsoo.ru/ff0d37fa]]
15 [[IIpu3Haku ¥ yCIOBHs MPOTEKaHUS XMMUYECKUX peakiuii]] 1 BBeaure [[bubmamoreka [IOK


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
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https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa

/o

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

[[3aKoH coxpaHEHUsI MACChl BEIIECTB. XUMUYECKUE YpaBHEHUS | |

[[Bbruncienust KOJIM4eCTBa, MacChl BEIIECTBA MO0 YPAaBHEHUSIM XUMHYECKHX
peakiuit] ]

[[Knaccudukarms XUMHUYECKUX PEakiuii (COSAMHECHUS, PA3I0KCHHUS,
3aMelnieHus1, ooMeHa)] ]

[[M. B. JloMmoHOCOB — yu€HbIH-3HIMKIONEeANCT. O600I1IeHNEe 1
cUCTEeMaTH3aIlus 3HAaHHH | |

[[KouTponbhas padota Nel mo Teme «BeriecTBa © XUMHUYECKUE PEAKIIHI | |

[[Bo3nyx — cmech ra3oB. CoctaB Bo3nyxa. Kucnopon — anemeHT u nmpocroe
BemecTBo. O30H]]

[[Pu3nueckre 1 XUMHUUYECKHE CBOMCTBA KUCI0POAa (peakMi OKUCICHMS,
ropenue). [Torstue 06 okcugax]]

[[Crioco6sI monyueHust KUCIOPO/ia B JIa0OPATOPUH U MPOMBIIIIIEHHOCTH.
[Ipumenenne kucnoponal]

[[TenmoBo#i 3¢ (heKT XMMHUUECKOH peaklMy, HOHITHE O TEPMOXUMHUYECKOM
YPaBHEHHUH, 3K30- U SHAOTEPMUYECKUX peaKLUsIX ]|

[[ToruBo (HETH, YTob U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIOCOObI ero
peloTBpaleHus | |

[[[TpakTrueckas pabora Ne 3 mo teme «Ilomydenne u coOupanue Kucaopoaa,
M3Yy4YEHUE €ro CBOMCTBY]]

[[Bomopoa — aneMeHT u mpocToe BemiecTBo. Haxoxaenue B mpupoe]]
[[Du3ndeckre 1 XUMHYECKHE CBOMCTBA Bogopoaa. [Ipumenenue Bogoposal]

[[[ToHsITHE O KUCITOTAX U COMAX ]

[[CriocoOrI mony4yeHus Boiopoia B 1abopaTopu]|

KonnuectBo
YacoB

Bcero

Jara
U3Yy4ECHUS

JaTy
BBCIUTC
Jary
BBEJIUTE
JaTy
BBCIIUTC
JaTy
BBEIUTE
JaTy
BBCJIUTC
JaTy
BBEIUTE
JaTy
BBCJIUTC
JaTy
BBCIUTE
JaTy
BBEJIUTE
JaTy
BBEIUTE
JaTy
BBEJIUTE
JaTy
BBEJIUTE
JaTy
BBEIIUTE
JaTy
BBEJIUTE
JaTy
BBEIIHUTE

DIEeKTPOHHBIE U(PPOBHIC
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ff0d3al16]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d3b88]]

[[BubmunoTeka [JOK
https://m.edsoo.ru/ff0d5708]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d3f34]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d40c4]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d4290]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d448e]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d4614]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d497a]]

[[BuGmmoTexa IIOK
https://m.edsoo.ru/ff0d4790]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4c4a]]

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0d4ae2]]

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/ff0d4dd0]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/ff0d50d2]]

[[bubmuoTeka [IOK
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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/o

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

[[TIpakTrueckas pabota Ne 4 o Teme «lloydueHue u coOupanue BOA0poa,
M3y4YEHHE €r0 CBOMCTBY]]

[[MomnsipHbIit 00BEM Ta30B. 3akoH ABOraapo]]

[[Berauciennst 00béMa, KOJIMYECTBA BEIIECTBA Tra3a [0 €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY] ]

[[Bbruncienust 00bEMOB I'a30B [0 YPaBHEHHIO PEaKIIMKM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIECHUH Ta30B] ]

[[Pu3nueckre 1 XUMUYECKHE CBOMCTBA BOJIBI| |
[[CocTtaB ocHoBanui. [TonsTHe 006 MHIUKaTOpax]|
[[Bona xak pactBoputenb. HachlieHHbIE U HEHACHIIIIEHHBIE PACTBOPHI.

MaccoBast 101151 BeliecTBa B pacTBope] ]
[[TIpakTrueckas pabota Ne 5 mo Teme «IIpurotoBneHue pacTBOpPOB C

onpeIeIEHHON MacCOBOM J10JIEH paCTBOPEHHOTO BEIIECTBAY] |

[[KonTponbhas padota Ne2 no teme «Kucnopoa. Bomoposa. Boxa»]]
[[Oxcunsl: coctas, kiaccudukanus, HOMEHKIaTypal|

[[ITomyyeHre U XUMUYECKHE CBONCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB]]

[[OcHoBaHus: coctas, Kiaccudukaiys, HOMEHKIATypa]|

[[[Tomy4yeHre 1 XUMHUYECKUE CBOMCTBA OCHOBaHUH ||

[[KucnoTsl: cocTaB, kinaccudukaius, HOMEHKIATypa]|

[[[Tomy4yeHre 1 XUMUUYECKHE CBOMCTBA KUCTIOT] |

KonnuectBo
YacoB

Bcero

Jara
U3Yy4ECHUS

JaTy
BBCIUTC
Jary
BBEJIUTE
JaTy
BBCIIUTC
JaTy
BBEIUTE
JaTy
BBCJIUTC
JaTy
BBEIUTE
JaTy
BBCJIUTC
JaTy
BBCIUTE
JaTy
BBEJIUTE
JaTy
BBEIUTE
JaTy
BBEJIUTE
JaTy
BBEJIUTE
JaTy
BBEIIUTE
JaTy
BBEJIUTE
JaTy
BBEIIHUTE

DIEeKTPOHHBIE U(PPOBHIC
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ff0d4dd0]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d4f42]]

[[BubmunoTeka [JOK
https://m.edsoo.ru/ff0d542¢]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d55a0]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d5708]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d587a]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d59e2]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d5b40]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d5eba]]

[[BuGmmoTexa IIOK
https://m.edsoo.ru/ff0d6342]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d664e]]

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0d664e]]

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/ff0d67ca]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d67ca]]

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/ffOdfee2]]

[[bubmuoTeka [IOK


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

No Tema ypoka KomnuectBo Hara DIEeKTPOHHBIE U(PPOBHIC
/1 4acoB W3y4eHUs o0pazoBaTeNbHBIE PECYPChI
Bcero
nary  https://m.edsoo.ru/ffOdfee2]]
46 [[Conu (cpemHue): HOMEHKIATYPA, CIIOCOOBI MOTYUYCHHS, XUMUYCCKHE 1 Beenute [[bubmmoteka [{JOK
cBolicTBa]] Jary https://m.edsoo.ru/00ad9474]]
47  [[IIpakTudeckas pabora Ne 6. Pemenue sKcriepuMeHTaIbHBIX 33124 110 TEME 1 Beequre [[bubnmoreka [JOK
«OCHOBHBIC KJIACChI HEOPrAaHUYCCKUX COCAMHEHHIT] Jary https://m.edsoo.ru/00ad9b7c]]
48 [[I'enetmdeckas CBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCTMHECHUN ] 1 Beenute [[bubmmoteka [JOK
nary https://m.edsoo.ru/00ad9a50]]
49 [[O6001eHre U cucTeMaTu3alus 3HaHuH || 1 BBequtTe [[bubnuoreka [{OK
nary  https://m.edsoo.ru/00ad9cbh2]]
50 [[KontpombHas pabota Ne3 o Teme "OCHOBHBIC KJIACCHI HEOPTAaHMICCKHX 1 Beenute [[bubnumorexa [JOK
coeaunenuii"]] nary https://m.edsoo.ru/00ad9ela]]
51 [[IIepBble MOMBITKH KIacCU(PUKAIIMH XUMHYECKUX 31eMeHTOB. [loHsTHE O 1 BBequtTe [[bubnuoreka [{OK
IPyIIax CXOIHBIX JIEMEHTORB]] Jary https://m.edsoo.ru/00ad9ffa]]
52 [[Ilepuomnueckuii 3akoH u [lepuomudeckas cuicTeMa XHMHYECKUAX JIEMEHTOB 1 BeeauTe [[bubmnoreka [JOK
. U. Menneneenal] nary https://m.edsoo.ru/00ada52c]]
53  [[Ilepuoasl, rpymnIibl, HOATPYIIIH | ] 1 BBequtTe [[bubmuoreka [{OK
Jary https://m.edsoo.ru/00ada52c]]
54 [[Ctpoenue aTomoB. CocTaB aToMHBIX sijiep. M3oTorbl]] 1 Beeaute [[bubmuorexa [JOK
nary https://m.edsoo.ru/00ada342]]
55 [[CtpoeHue 351eKTpOHHBIX 000JI0UeK aTOMOB 1eMeHTOB lleproanueckoi 1 BBeaute [[bubmmorexka [JOK
cucremsl JI. 1. Menneneesal]] Jary https://m.edsoo.ru/00ada6bc]]
56 [[XapakTepucTHKa XUMHUYIECKOTO JIEMEHTA IO €0 MOJIOKECHHUIO B 1 Beeaute [[bubmuorexa [JOK
[Tepuoauueckoit cucreme /1. . Menneneenal| naTy https://m.edsoo.ru/00ada824]]
57  [[3nauenue Ileproguyeckoro 3aKoHa AJisi pa3BUTHs HAyKH U mpakTuku. . U. 1 Beeaute [[bubmmorexa [JOK
MenpeneeB — yu€HbIiA, IEAaror ¥ rpakJaHuH] | aTy https://m.edsoo.ru/00ada96e]]
58  [[DneKTpoOoTpUIaTEILHOCTh AaTOMOB XUMHUUECKUX JIeMeHTOB/ Beepocceuiickas 1 BBeaure [[bubmamoreka [IOK
npoBepouHas padoTta ]] nmary  https://m.edsoo.ru/00adaab8]]
59 [[MonHas xuMuuecKas CBS3b]] 1 Beeaute [[bubmmoreka [IOK
Jaty https://m.edsoo.ru/00adac34]]
60 [[KoBasieHTHast MONSpPHAS XUMHYECKAsI CBSI3b | | 1 Beenute [[bubmuoteka [IOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

No Tema ypoka KomnuectBo Hara DIEeKTPOHHBIE U(PPOBHIC
/1 4acoB HU3y4YCHUS o0pazoBaTeNbHBIE PECYPChI

Bceero
Jary https://m.edsoo.ru/00adaab8]]

61 [[KoBasieHTHas HEMOJSAPHAS XUMHIECKAsI CBS3b || 1 Beenute [[bubmmoteka [{JOK
Jary https://m.edsoo.ru/00adaab9]]
62 [[Crenenn okuciaeHus]] 1 Beequre [[bubnmoreka [JOK
Jary https://m.edsoo.ru/00adae28]]
63 [[OxuciuTenrHO-BOCCTAHOBUTEIHHBIC PEAKIIHH| | 1 Beenute [[bubmmoteka [JOK
nary https://m.edsoo.ru/00adb076]]
64 [[Oxucnurenn U BOCCTAHOBUTENH] | 1 BBequtTe [[bubnuoreka [{OK
Jary https://m.edsoo.ru/00adb076]]
65 [[KoutpombHas pabora Ned mo teme «CtpoeHHE aToMa. XUMUYECKas CBA3bY] | 1 Beenute [[bubnumorexa [JOK
nary https://m.edsoo.ru/00adb486]]
66 [[PesepHblii ypok. O000IICHNE U CHCTEMATH3AIIUS 3HAHHIA] | 1 BBequtTe [[bubmuoreka [{OK
Jary https://m.edsoo.ru/00adb33c]]
67 [[Pe3epBHbIil ypok. O000IIEHNE B CHUCTEMATH3AIUS 3HAHUH] | 1 Beenute [[bubnumoreka [JOK
nary https://m.edsoo.ru/00ad9cb?2]]
68 [[PesepBHblii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI] | 1 BBequtTe [[bubmuoreka [{OK
nary  https://m.edsoo.ru/ff0d61c6]]
Jl06aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
9 KUIIACC
Ne Tema ypoxka Konuuectso [Hara OJEeKTPOHHBIE IU(PPOBLIC
/T JacoB W3yYCHUS 00pa3oBaTeibHBIC PECYPChI
Bcero
1 [[Tlepuommnueckwuii 3akoH. [lepnonnyeckas cucreMa XUMHUECKUX dieMeHTOB J]. 1. 1 sBeaute  [[bubamorexa [JOK
Menneneesa]] Aary  https://m.edsoo.ru/00adb59¢e]]
2 [[3aKOHOMEPHOCTH B M3MECHEHUH CBOMCTB XMMUYECKUX 3JICMEHTOB MEPBBIX TPEX 1 seequre  [[bubnuoreka [JOK
nepuoaos]| Aary  https://m.edsoo.ru/00adb6b6]]
3 [[Knaccudukarius 1 HOMEHKJIaTypa HEOPraHUIECKHUX BEIIECTB] | 1 seequre  [[bubmmorexa [JOK
Aaty  https://m.edsoo.ru/00adb7e2]]
4 [[Bumbl XUMUYECKOU CBSI3M M THUITBI KPUCTALNTHICCKUX PEIIETOK] | 1 seeaure  [[bubmuotexa [JOK

Aaty  https://m.edsoo.ru/00adbac6]]


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

10

11

12

13

14

15

16

17

18

19

20

Tema ypoxka

[[KonTponbHas padota Nel mo teme «IloBTopeHue u yriy0iaeHue 3HaHUH OCHOBHBIX

pasnenoB Kypca 8 kiaccay]]
[[Kimaccudukanust XUMHYECKUX peaKUuil 110 pa3IuyHbIM MpU3HaKaM] |

[[[ToHsITHE O CKOPOCTH XMMHUYECKOUN peakiuu. [IoHsATHE O TOMOT€HHBIX U
TeTEPOreHHBIX pPeaKIMsIX | ]

[[[ToHsiTHE O XUMHUYECKOM paBHOBeCHUU. DAKTOPHI, BIUSIOIINE HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJ0KEHNUE XUMUYECKOTO paBHOBECHS | |

[[OKHCIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAKIIUH] |

[[ Teopus 31eKTpOIUTUYECKON quccorraniuu. CUIbHBIC U CITa0bIe SJIEKTPOJIUTHI| ]
[[MoHHBIE YpaBHEHUS peaKLHii] ]

[[Xumudeckue CBOMCTBA KUCIOT M OCHOBAHUI B CBETE MPEACTaBICHUIN 00

AJIEKTPOJIUTUYECKON TUCCOIHAITIH ||
[[XuMuueckre CBOMCTBA COJIEH B CBETE MPEACTABICHUN 00 IIEKTPOIUTHUECKON

Jcconuanuu||
[[[ToHsiTHE O THAPOAN3E CONEH]]

[[O6001enre u cucTeMaTUu3aIys 3HaHu | |

[[TIpakTrueckas padota Ne 1. «PemieHne skciepuMeHTAIBHBIX 3329 ] |

[[KouTpombHas pabota Ne2 1o Teme «IJIEKTPOIUTHYECKAS TUCCOITUANINS. X UMUUECKIE

peaklu B pacTBOpax»||
[[Obmas xapakTepucTUKa raloreHoB. XMMHUUYECKHUE CBOMCTBA HA IpUMepe XJiopa||

[[XmopoBogopoa. ComnsiHast KHCTIOTa, XAMHYECKHE CBOMCTBA, MOTydeHHE,
npuMeHeHue] |

[[IIpakTiueckas pabota Ne 2 o reme «llonydeHne constHON KUCIOTHI, U3yUeHHE €€

KomnnuectBo
4acoB

Bcero
1

Jarta
N3y4EHUS

BBEIINTE
narty

BBEINTE
JaTy

BBEIIUTE
narty

BBEINTE
JaTy

BBEIIUTE
narty

BBEIUTE
JaTy

BBEJIUTE
JaTy

BBEIUTE
JaTy

BBEIUTE
JaTy

BBCIUTE
Jaty

BBEIUTE
JaTy

BBCIUTE
Jaty

BBEIUTE
Jaty

BBEINTE
Jaty

BBEIUTE
Jlaty

BBCIIUTEC

OneKTpoHHbIE I(POBBIC
00pazoBaTeIbHbIC PECYPCHI

(0]

[[BubmuoTeka [JOK
https://m.edsoo.ru/00adbcb0]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/00adbe9a]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/00adc28c]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/00adcade]]

[[BubnuoTexa [JOK
https://m.edsoo.ru/00adcd68]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/00add448]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/00add5d8]]

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00add8b2]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/00add9d4]]

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00addd12]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00addbfa]]

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00addec0]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00addfe2]]

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00ade104]]

[[bubmuoTexa [IOK


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

n/n

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Tema ypoxka

CBOMCTBY] ]

[[BbIuucIeHHS 110 YPaBHESHUSAM XUMHUYCSCKUX PEaKIUi, €CIIM OJUH M3 PEarcHTOB JaH B
n30bITKE] |

[[O6mias xapaktepuctuka 3neMeHToB VIA-rpynmsi]]

[[AmnoTpornHbie Moaudukanuu cepbl. Haxoxaenune cepol 1 €€ CoeTMHEHUHN B IPUPOJIE.

XUMHYECKUE CBOMCTBA Cepbl| |
[[CepoBomopoa, cTpoeHre, PU3NISCKUE M XUMUIECKHE CBONCTRA] |

[[Oxcumsl cepol. CepHast KUCI0Ta, GUINYECKUE U XUMHUUECKHE CBONCTBA,
npuMeHeHue] |

[[XuMudeckue peakuuy, Jekaliue B OCHOBE POMBIIIJIEHHOTO cl10co0a MoIy4eHus
CEpHOI KUCIIOThl. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH cpeibl COETMHEHUSIMU

cepnl] ]
[[Beruncienrie MacCOBOM JIOJIM BBIXO/1A MMPOIYKTA PEaKLMH ] |

[[OOb1as xapakTepuCTHUKA AIEMEHTOB VA-Tpymibl. A30T, paclpOoCTpaHEHKE B
npupoze, Gu3nYeckue 1 XMMUYECKHe CBOMCTRA] |

[[AMMuak, ero pusndeckre U XUMHYECKHUE CBOICTBA, MOJy4eHHE U PUMEHEHHeE] |

[[[TpakTrueckas pabota Ne 3 mo teme «Ilomyduenne ammuaka, u3y4eHue ero
CBOMCTBY]]

[[A30THast KHCIIOTa, €€ PU3NYECKUE U XUMUUECKHE CBOMCTBA] |

[[Mcrionp30BaHre HUTPATOB M COJICH aMMOHHMS B KaUe€CTBE MUHEPATbHBIX YIOOPEHUIA.
XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEeH cpeibl COEAMHEHUSIMU a30Ta] |

[[Dochop. Oxeua dhochopa (V) u pocopHas kucnora, Gpuzndeckue 1 XUMHUECKUE
CBOMCTBA, TIOJTy4eHHE ] |

[[Mcnonbs3oBanue GocdaroB B KauecTBe MUHEPAIbHBIX y100peHHil. 3arps3HeHne
npupoaHoi cpensl hocharamu]]
[[Yrnepon, pacpocTpaHeHue B IpUpoO/ie, PU3HUECKUEe U XUMUYECKHUE CBOUCTBA] |

KomnnuectBo
4acoB

Bcero

Jarta
N3y4EHUS

narty

BBEIINTE
narty

BBEINTE
JaTy

BBEIINTE
narty

BBEIUTE
JaTy

BBEIIUTE
narty

BBEIUTE
JaTy

BBEIUTE
JaTy

BBEIUTE
JaTy

BBCIUTE
Jaty

BBEIUTE
JaTy

BBCIUTE
Jaty

BBEIUTE
Jaty

BBEINTE
Jaty

BBEIUTE
Jlaty

BBCIIUTEC

OneKTpoHHbIE I(POBBIC
00pazoBaTeIbHbIC PECYPCHI

https://m.edsoo.ru/00ade348]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/00ade488]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/00ade64a]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/00ade64a]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/00ade802]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/00adea28]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00adec8a]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/00adec8a]]

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00adeeab]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00adf004]]

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00adf180]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00adf306]]

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00adf518]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00adf68a]]

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00adfc20]]

[[bubmuoTexa [IOK


https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

n/n
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40

41

42

43

44

45

46

47

48

49

50

Tema ypoxka

[[Okcuapl yrieposaa, ux GU3NYECKUe U XUMUYECKUE CBOWCTBA. DKOJIOTHYCCKUE
po0OJIeMBbl, CBsI3aHHBIE ¢ OKcHioM yriepozaa (IV)]]

[[YronpHas kuciioTa u e€ cou|]

[[ITpaxTrueckas pabora Ne 4 mo Teme "llomydenue yriekucnoro raza. KauecrBennas
peakiust Ha KapOoHaT-uoH"]]

[[[TepBoHaUabHBIEC TOHATHS 00 OPraHUYECKHUX BEUIECTBAX KAaK O COCAMHEHUSIX
yriepozal]
[[Kpemuuii u ero coeguHeHus ||

[[TIpakTrueckas pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX 331a4 10 TEME
«Baxueimme HeMeTauTbl U UX COSAMHEHUS»] |

[[KonTponbHas padota Ne3 o teme «BaxHelme HeMeTaJTbl U UX COSAMHEHHS| |

[[Obmas xapakTeprcTUKa XUMUYECKHIX AJIEMEHTOB — METaJlIoB. MeTtanyeckas
CBSI3b U METAJUIMUECKasi KpUCTaInueckas penetka. Gu3ndeckue CBOMCTBa
MeTaJuIoB]|

[[XumHudeckne cBOMCTBA METAIUIOB. DNEKTPOXUMHUUYECKUHN Psl HAIIPSKEHU I
MeTaJlIoB] |

[[O61ue ciocoObl nonyyeHust MeraioB. CruiaBbl. Belunciienus no ypaBHeHUSM
XUMHYECKHUX PEAKLMM, ECIIM OIUH U3 PEareHTOB CONEP>KUT IPUMECH |

[[[IoHsiITHE O KOPPO3UU METAILIOB] |

[[Ilenounble MeTabl | ]

[[Okcuabl ¥ TUIPOKCUIBI HATPUS U Kaus] |

[[LLlemogHO3eMEeTbHBIC METAIUIBI — KAJTbIINH U MarHui| |

[[BaxxHeiilve coeAMHEHUS KalbLus] |

KomnnuectBo
4acoB

Bcero

Jarta
N3y4EHUS

narty

BBEIINTE
narty

BBEINTE
JaTy

BBEIINTE
narty

BBEIUTE
JaTy

BBEIIUTE
narty

BBEIUTE
JaTy

BBEJIUTE
JaTy

BBEIUTE
Jaty

BBCIUTE
Jaty

BBEIUTE
JaTy

BBCIUTE
Jaty

BBEIUTE
Jaty

BBEINTE
Jaty

BBEIUTE
Jlaty

BBCIIUTEC

OneKTpoHHbIE I(POBBIC
00pazoBaTeIbHbIC PECYPCHI

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

[[BubmuoTexa [JOK
https://m.edsoo.ru/00adfebe]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/00ae006c¢]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/00ae027¢]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/00ae054¢]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/00ae080a]]

[[bubmuoteka [IOK
https://m.edso0.ru/00ae0bf2]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/00ae0e18]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae103¢e]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae1156]]

[[BuGmmoTteka IIOK
https://m.edso0.ru/00ae1156]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae1278]]

[[BuGmmoTtexa IIOK
https://m.edso0.ru/00ae14b2]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00ae14b2]]

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00ae15e8]]

[[bubmuoTexa [IOK


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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64

65

Tema ypoxka

[[O6o00menre u cucTeMaTr3amys 3HaHuH | |

[[PK&cTkocTh BOIBI U CITOCOOBI €€ ycTpaHeHu ||

[[TIpakTrueckas pabota Ne 6 mo Teme "JKECTKOCTH BOJBI M METOIBI €€ ycTpaHeHus " ||
[[AntoMuHM | |

[[AMdoTepHBIC CBOICTBA OKCHIA M THAPOKCUAA] |

[[Keneso]]

[[Oxcuapl, Tunpoxcuasl U conu xkenesa (II) u xenesza (111)]]

[[O6061IeHue 1 cucTeMaTH3aIus 3HaHUH | |

[[TIpakTrueckas pabota Ne 7. Pemienne skcriepuMeHTaIbHBIX 33/1a4 110 TEME
«BaxxHe#mme MeTalIbl ¥ UX COSAUHESHHS»] |

[[Beraucienus o ypaBHEHUSIM XUMUYECKUX PEAKIIUMA, €CITU OJIMH U3 PEareHTOB JIaH B
U30BITKE UITU COAEPKUT MPUMECH. BrIUrcieHns: MacCOBOM JI0JIM BBIXOJIa MPOIYKTa
peakiuu| |

[[O6001enre u cucTeMaTU3aIys 3HaHUM | |
[[KonTponbHas pabota Ned o teme «BakHel1e MeTaIbl U UX COEAMHEHU»] |

[[BemecTBa 1 MaTepuaibl B MOBCETHEBHOM KU3HU YeTIOBEKA] |
[[XuMHUecKoe 3arpsi3HEHUE OKPYXKarolen cpebl| |

[[Pob XuMHM B pelIEeHUH IKOJIOTHIECKUX TPoOIeM]|

KomnnuectBo
4acoB

Bcero

Jarta
N3y4EHUS

narty

BBEIINTE
narty

BBEIINTE
narty

BBEINTE
JaTy

BBEIIUTE
narty

BBEIUTE
JaTy

BBEIIUTE
narty

BBEIUTE
JaTy

BBCIUTE
Jlaty
BBCIUTE
Jaty

BBEIUTE
JaTy

BBEIINTE
JaTy
BBEIIUTE
JaTy
BBEIIUTE
JaTy

BBEIUTE
Jaty

BBEIUTE
Jlaty

OneKTpoHHbIE I(POBBIC
00pazoBaTeIbHbIC PECYPCHI

https://m.edsoo.ru/00ae15e8]]
[[]

[[BubmuoTexa [JOK
https://m.edso0.ru/00ae1886]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/00aelae8]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/00aelc64]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/00aelc64]]

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae1d86]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/00ae35€e6]]

(0]

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae3de8]]

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00ae1750]]

(0]
0]

[[BuGmmoTtexa IIOK
https://m.edso0.ru/00ae3f50]]
[[bubmuoTexa [IOK
https://m.edso0.ru/00ae4270]]
[[BuGmmoTtexa IIOK
https://m.edso00.ru/00ae4270]]


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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Ne Tema ypoxka
n/m

66 [[PesepBHblii ypok. O000IICHIE U CHCTEMATHU3AIINS 3HAHHMI ] ]
67 [[Pe3epBHbIii ypok. O000IICHHE U CHCTEMATU3AIINS 3HAHHH ||
68 [[Pe3epBHblii ypok. O000IICHNE U CHCTEMATH3AIINS 3HAHHI ] ]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KomnnuectBo
4acoB

Bcero
1

68

Hara OneKTpoHHbIE I(POBBIC
U3YyYEHUS 00pazoBaTeIbHbIC PECYPCHI

seenuTe  [[bubmuorexa LJOK
Aaty  https://m.edsoo.ru/00ae0d0a]]

seequre  [[Bbubaunorexa [OK
Aary  https://m.edsoo.ru/00adb33c]]

seenuTe  [[bubmmorexa LIOK
Aaty  https://m.edsoo.ru/00ad9cb2]]
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