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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C Y4ETOM KOHUEIIIUU MPEnogaBaHusi yaeOHOTro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE IpeIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEALHOCTh U3YYEHUS] XHMHUU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ| B (DOpPMHUpOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINLIICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU cPOopMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpenCTaBlICeHUH 00 BIEKTPOJUTUUYECKON JIHUCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSA (DPYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHHUIO H
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIeHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl W HAMPABICHHOCTH NATHHEHUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHMS B XUMHH. UMCThIE BElleCTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM MOCYJIOMW, MpaBuWIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBIE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHHSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3aMMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOAHBIX 2JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIMHHONEpUOAHAas  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymIaM U Mepruoam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaAaMHU KHUCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpU M3YyYEHHM XMMHM B 8 Kilacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUHM BEIIECTB, MO TeIroBoMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTHe 0 CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETLHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAllI€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHCJOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB WM HEMeETauloB (rpadurTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COCIUHEHUS), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOZA HAa OPraHW3M 4YeJIoBeKa. BakHeWlme XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCIOT W crnenududeckne). XUMHUYECKHE PEaKIlnH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COEIMHEHHUSIMH Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XuMu4yeckue cBoicTea. KpyroBopot a3ora B mpupojae. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JIEMUCTBUE HaA JKHUBBIE OPTaHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poJIi B JKHU3HM 4YeJlOBeKa. MarepuasbHOE€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MAaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW pEeaKIMu Ha cyJibdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3y4YEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anmMasza, Tpaduta, ¢yiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUN MeTawoB. OU3nyecknue U XUMUYECKUe CBOMcTBa MeTaiioB. Oomue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueiliue coequHEHHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « BaxxkHeimue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed NMpH W3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIaeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHUU B E€AUMHCTBE Y4YEOHOU U
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIUNA O0yYaArOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS ~CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAllUM U
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHGOpMAIUCH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aWMOIIOMOIIIM B TIPOILIECCE OTOM Yy4eOHOW MESITEIBHOCTH, TOTOBHOCTU
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHUPOBO33PEHYECCKUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU U COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEeATEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJICHHOCTH M YPOBHS OOYyYCHHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIs1, HAPKOTUKOB, KypEHHS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIINX 30POBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATHI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAay4YHOUW KapTUHE MUpPA, U YHUBEpCAJIbHbIE yueOHbIC AEHCTBUS (MO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUsA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢GopMysia M ypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATH,  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJIOKEHHOHN 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWS, €ro HWHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 0J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHMSI, 3aKOHA ABOTaIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUYEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluIo, KiIacCUu(PUKaIuIo,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCylod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeakKlMsi, XUMUYeCcKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEeaKUWH, TMPEIeIbHO JOMyCTHMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJICH, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 1o dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB M TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTejibHbIE
n NporpaMMmel 0 bie padoThI ue padoThl
pecypcsl
Pasznea 1.IlepBoHavajibHble XUMHYECKHE MIOHSTHS
XuMusi — BakHast
00J1acTh
bu6mmoreka [JOK
€CTECTBO3HAHUSA U
1.1 5 2 https://m.edsoo.ru/7f4183

MPaKTUYECKOU 7c
JEATCIIbHOCTH T
YyeIoBeKa
BemecTBa u bu6mmoreka [JOK
1.2 XHMHYECKHE 15 1 https://m.edso0.ru/7f4183
peaxuuu ic
Hroro mo paszneny 20

Pa3znen 2.BakHeliime nmpeacTaBUTE M HEOPraHUYeCKUX BeleCTB

Bo3zayx.
Kicnopot bubmuorexa [JOK

2.1 i 6 https://m.edso00.ru/7f4183
[TonsTHe 00 7
OKCHJIax o
Bonopon.Ilonsitue bu6nuorexa [IOK

2.2 0 KHUCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIAX ic
Bona. PacTBopbl. bubnuotexa [JOK

2.3 [TonsiTre 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUAX 7c
OCHOBHBIE KJIaCChl but6mmorexa [IOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c

Hroro mo pazneny 30

Pazpnen 3.11epuoanyeckuii 3akon u [lepuoguveckasi cucreMa xummueckux djaementon /1. U.
MenpeneeBa. Ctpoenue aToMoB. XuMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuumn
Ilepuonnueckuii
3aKOH U
3.1 7
IIepuognueckas

CHUCTEMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c



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
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

XUMHUYECKHUX
snemenTos /I. W.
Menpeneesa.

Ctpoenue aTroma

XumMmuyeckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCTUTENBEHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuoreka [JOK
Hroro mo pazueny 15 https://m.edsoo.ru/7f4183
ic
bubmuorexka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME



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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9 KVIACC

aneMeHToB VA-
rpynnsl. A3oT,

dochop u ux

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HauMmeHoBaHue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMMbl 0 ble padoThI ue padoThbl
pecypchl
Pa3znen 1.BemiecTBO U XUMHYECKHE PeaKIIUU
IToBTOpEeHue u
yriayOiaeHue bubnmnoreka HOK
1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJjacca
OCHOBHEBIE
3aKOHOMEPHOCTH bubmaorexa LIOK
1.2 p 4 https://m.edsoo.ru/7f41a6
XUMHYECKAX 36
peakuuii T
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmoreka [IOK
1.3 XuMHUYecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no pazneny 17
Pasznea 2.HemeTa/sIbI B X cOeTMHEHUS
O61mmas
XapaKTEePUCTHKA
MIIECKIX bubnuoreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
IPYTIIBL. o
T"amorensl
O061mas
XapaKTEePUCTHKA
CMIECKIX bu6nuoreka [IOK
2.2 6 https://m.edsoo.ru/7f41a6
ai1eMeHTOB VIA- 36
rpynnsl. Cepa n eé€ o
COEINHEHNS
O6mmas
XapaKTEePUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

36



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

COCOUHCHUA

O61mas
XapaKTepUCTHKA
XUMHYECKHUX

2.4 aneMeHToB |VA-
IpyIIBL. YTIepos
U KPEMHUU U UX
COCUHECHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

Pa3gen 3.MeTasIbl M UX COCTUHEHU S

25

OO6m1ue cBolicTBa

3.1
METAJIOB
Baxueiinue
3.2 METaJUIbl U UX
COEIMHEHUS

Uroro no pazneny

16

20

bubnnoreka IIOK
https://m.edsoo.ru/7f41a6
36

bubnnoreka IIOK
https://m.edsoo.ru/7f41a6
36

Pa3znen 4. Xumus u okpyskawuas cpeia

BemectBa n bubmmoreka [IOK
4.1 MaTepHasl B 3 https://m.edsoo.ru/7f41a6
’KH3HHU YeJIOBEKa 36
Hroro mo paszneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I10

ITPOTPAMME



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

8 KUIIACC
Ne KoauuecTBo yacoB 1 DJIeKTPOHHbIE
ara
Kontpoas  IIpakruue uudposbie
Tema ypoka Bce H3Y4YeH
n/ HBIE CKHe s oOpa3oBaTe/ibHbIE
I ro padoThbI padoTsI pecypcnl
Npeamet xumuu. bubnuotexa [JOK
Bewectsa 1 ux 1 04.09.2  https:/m.edsoo.ru/ff
cBoWcTBa 024 0d210c
UHCcmpykmai no
Tb. lMpakmu4eckaa
paboma Ne 1
«llpasuna
mexHUKu
6e3onacHocmu npu bubmmorexa [IOK
pabome & 1 05.09.2 https://m.edsoo.ru/ff
Xumu4yecKkom 024 bd2zre
KabuHeme.
O3HaKomneHue ¢
nabopamopHsim
obopyodosaHuem»
YucTole BelLectsa U Bu6mmorexa IIOK
cmecu. Crnocobbl 1 11.09.2  https://m.edsoo.ru/ff
OYMCTKM BELLECTB 024 0d23dc
lpakmuyeckas
paboma Ne 2 bubmuoreka [{OK
«O4yucmka 1 12.09.2  https://m.edsoo.ru/ff
3a2pA3HeHHOol 024 0d26ca
nosapeHHol conu»
dusmueckune u
XMMUHECKIE bubnunorexa LIOK
ABNEHUA. 1 18.09.2  https://m.edsoo.ru/ff
Xummnyeckue 024 0d28c8
peaKkuum
ATOMbI N 1 bubnunoreka LIOK
MOJIEKYbI. 19.09.2 https://m.edsoo.ru/ff



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

BeulecTBa 024 0d2a6c¢

MOJIEKYNIAPHOIO U

HEMOIEKYIAPHOTO

CTPOEHUA

MpocTble n

CROMHbIE bu6nmoreka [IOK
7  BeuwecTsa. 1 25.09.2  https://m.edsoo.ru/ff

Xumuyecknm 024 0d2be8

aNeMeHT

OTHOCUTENbHAA

aTOMHaA macca. bubnuoreka [IOK
8 | 3HaKU XUMUYECKUX 1 26.09.2  https://m.edsoo.ru/ff

3/IeMEeHTOB 024 0d2a6¢c

3aKOH NOCTOAHCTBA

COCTaBa BelLecTBa.

Xumundeckme bu6nmorexa LIOK
g | dopmynbi. 1 02.10.2 | https://m.edsoo.ru/ff

OTtHocuTeNbHan 024 0d2d50

MO/IEKYNAPHan

macca

BaneHTHOCTb

XMMUYECKMX

SNIEMEHTOB. bubmuorexa [JOK
10 Cocrasnenue 1 03.10.2  https://m.edsoo.ru/ff

XMMUYECKMX 024 0d2eae

dopmyn no

Ba/IEHTHOCTW.

ATOMHO-

but6mmoreka [IOK

11  MONeRynApHoe 1 09.10.2  https://m.edsoo.ru/ff

yyeHune 024 0d323c

3aKOH CoXpaHeHus

MacCbl BELLECTB. bubnuotexa [JOK
12 | yummueckme 1 10.10.2  https://m.edsoo.ru/ff

ypaBHeEHUS 024 0d350c
13 Tunbl XMMHYECKUX 1 16.10.2 but6mmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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peakumm 024 https://m.edsoo.ru/ff
0d5230

Ronmuectso bubnunoreka LIOK
14 | Bewecrea. Monb. 17.10.2  https://m.edsoo.ru/ff

MonsapHaa macca 024 0d37fa

PeweHue

pacyeTHbIX 33434 Bubsmorexa LIOK
15 MO XMMMHECKM 23.10.2  https://m.edsoo.ru/ff

YPaBHEHUAM 024 0d3al6

peakumi.

0606uleHne no

Teme bubnunoreka LIOK
16 | «NepBoHa4anbHoble 24.10.2 https://m.edsoo.ru/ff

XUMMYEecKue 024 0d3b88

MOHATMAY

KoHmponeHasa

paboma Ne 1 no

meme 30.10.2 bubmmoteka IIOK

Xumu4ecKue 0d5708

noHAmMusaA»

Kncnopoga.

Haxoxpenve bubmuorexa [JOK
18  NPUPOAE. 31.10.2  https://m.edsoo.ru/ff

MonyyeHue 024 0d3f34

Kucnopoaa.

CsolicTBa

Kucnopoaa.

Mpumenenme bubmuoreka [{OK
19  kucnopoda. 13.11.2  https://m.edsoo.ru/ff

Kpyrosopot 024 0d40c4

KMcnopoaa B

npupoae.

MpakmuyecKkan bubnunorexa LIOK
20 paboma Ne 3 14.11.2 https://m.edsoo.ru/ff

«lMony4eHue u 024 0d4290



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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ceolicmea
Kucsnopooda»

Bo3ayx un ero

bu6nunorexa LIOK

21 COCTaB. 20.11.2 https://m.edsoo.ru/ff
024 0d448e

Tennosom apdeKT

XMMqufKMX bubnnorexa [{OK
22  Peakuun. Tonauso 21.11.2  https://m.edsoo.ru/ff

n cnocobbl ero 024 0d4614

CUraHUA.

3akoH ABovrap,po". bubnunorexa LIOK
23 MonApHbiil 06beMm 27.11.2  hitps://m.edsoo.ru/ff

rasos. 024 0d497a

O6béMHbIe

OTHOLLEHMA ra3os bubnuoreka [IOK
24 npu xumnuecknx 28.11.2  https://m.edsoo.ru/ff

peakumax 024 0d4790

Bogopoga,.

Haxoxperme bubmuoreka [{OK
25  MPUPOAE. 04.12.2 | https://m.edsoo.ru/ff

MonyyeHune 024 0d4c4da

BO40POAA.

Ceoncrea u bubmuoreka [{OK
26  PUMEHEHNE 05.12.2 | https://m.edsoo.ru/ff

BOoAOpOAa. 024 0d4ae?

Boga —

pacTBOpuUTEND. but6mmorekxa [IOK
27 pacteopumocTb 11.12.2  https://m.edsoo.ru/ff

BELLECTB B BOZeE. 024 0d4ddq

Onpegenenuve

MaccoBOM 40U bubnuotexa [JOK
28 pacteopeHHoro 12.12.2  https://m.edsoo.ru/ff

BellecTBa. 024 0d4ddo
29 MpakmuyecKkan bubnuorexa [JOK

18.12.2 https://m.edsoo.ru/ff
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30

paboma Ne4
«lMpuzomoeneHue
pacmeopoe cosneii
c onpedeneHHoli
maccoeoli doneli
pacmeopeHHo20
sewjecmea»

Boga. Boga B
npupose u
cnocobbl ee
oumncTkun. CBolicTBa
BOADbI.
MpumeHeHWe BoAbl
N PacTBOPOB.

024

19.12.2
024

0d50d2

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d4ddo

31

32

0Ob6obweHue no
meme «Pacmeopel.
Boda».

KoHmponbHasa
paboma Ne2 no
memam
«Kucnopoo»,
«Bodopood»,
«Pacmeopel.
Booa».

25.12.2
024

26.12.2
024

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d4f42

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d542e

33

34

Okcmabl.
Knaccudpukauyms.
HomeHKnatypa.
dusmueckune u
XMMMYECKNe
CBOJCTBA.
MonyyeHue.
MpumeHeHwme.

OcHoBaHuA.
Knaccnoumkauma.
HomeHKnatypa.
dusmyeckune u
XMMMYECKNe

15.01.2
025

16.01.2
025

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d55a0

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d5708
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35

36

CBOWCTBA.
MNony4yeHue.
MpumeHeHue.

Kucnotbl.
Knaccnoukauyms.
HomeHknatypa.
dusnyeckue n
XUMUYECKMe
CBOWCTBaA.
BblTecHUTEIbHbIN
pAg MeTannos
H.H.bekeToBa.
MpumeHeHwue.

Conu.
Knaccndukaums.
HomeHKnatypa.
dusmyeckue
CBOWCTBaA.
Cnocobbl
Nnosy4yeHua conen.

22.01.2
025

23.01.2
025

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d587a

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d59e2

37

Xumunyeckue
CBOICTBa CONen.

29.01.2
025

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d5b40

38

[eHeTHYecKan
CBA3b MeXay
OCHOBHbIMM
Kaaccamu
HeopraHM4YecKmnx
coeiHEHU .

30.01.2
025

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d5eba

39

lpakmuyeckas
paboma Ne5
«PeweHue
3KcnepumeHmMarsnbH
biX 3a0a4 No meme
«OCHOBHble
Kaaccel
HeopaaHu4YyecKux

05.02.2
025

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d6342
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coeduHeHuli»»

ObobuweHue o
meme «OCHOBHble

bubnunorexa LIOK
40  Knaccel 06.02.2  https://m.edsoo.ru/ff
Heopa2aHU4ecKux 025 0d664e
coeduHeHul»
KoHmponbHasa
paboma Ne3 no
meme «OCHOBHble bubnuorexa [JOK
41 | wpaccer 12.02.2  https://m.edsoo.ru/ff
Heop2aHuU4YecKux 025 0d66de
coeduHeHuii».
MepBble NOMbITKK
Knaccuoukaumm
XMUMUHECKMX bu6nmorexa LIOK
42 | 3N1EMEHTOB. 13.02.2  https://m.edsoo.ru/ff
NMoHATKe o rpynnax 025 0d67ca
CXOAHbIX
3/1€MEHTOB.
Mepnoauueckmny bubnmorexa LIOK
43  33aKOH 19.02.2 https://m.edsoo.ru/ff
Od.N.MeHaeneesa. 025 0d67ca
Nepuoanyeckas
Tabmmua bubnmorexa LIOK
44 | XMMUHECKNX 20.02.2  https://m.edsoo.ru/ff
anemeHTOB. [pynnbl 025 0dfee2
n nepuoapbl.
CtpoeHue aToma. but6mmoreka [IOK
45 U3oTonbl. 26.02.2  https://m.edsoo.ru/ff
025 Odfee2
PacnonoxeHue
3/1eKTPOHOB Mo
3HepreTMYecKkMm bubmmorexa [JOK
46 27.02.2 https://m.edso0.ru/00
\épOBHﬂN‘- 025 ad9474
oCTOoAHME

3/1EKTPOHOB B
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aTomMax

CrtpoeHue
3NEKTPOHHbIX
obonoyek aTomos

nepsbix 20 bubnuorexa [JOK
47 5pementos 05.03.2  https://m.eds00.ru/00

nepuoamyeckomn 025 adobre

CUCTEMDI

Od.N.MeHoeneesa.

3HaueHue M3.

HKun3Hb n bubnuoreka [IOK
48 [eATENbHOCTb 06.03.2 https://m.edso0.ru/00

O.N.MeHpeneesa 025 ad%as0

0606uleHne no

Teme

«MNepunoanyeckuni

3aKOH “

nepuoanYecKas bubmuoteka [{OK
49 | cuctema 12.03.2  https://m.edsoo.ru/00

XUMUYECKUX 025 addcb2

3/1EMEHTOB

Ad.N.MeHaeneesa.

CTtpoeHune atoma»

dneKkTpooTpuLaTten Bubmiorexa [IOK
50  PHOCTE XUMUHECKNX 13.03.2  https://m.eds00.ru/00

3/1eMEHTOB. 025 ad9ela

OcHoBHble BMAbI

XMMUWYECKOM CBA3MK:

KOBa/IeHTHasA bubnuoteka [JOK
51 HenonApHas u 19.03.2 https://m.eds00.ru/00

KOBaNeHTHas 025 adoffa

nonsapHas.

OcHoOBHble IiVIp,bI Bu6motexa LIOK
52  XMMMUHECKOM CBASK: 20.03.2  https://m.eds00.ru/00

MOHHaA CBA3b.

025

adab2c
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Kpuctannunueckue 02.04.2 bubmuorexa [IOK
53 | pewetku. 02'5 ' https://m.eds00.ru/00
ada52c
CreneHb
OKMCAERMA. 03.04.2 bu6nmoreka [IOK
54 | OKMCIMTENbHO- 2' ' https://m.eds00.ru/00
BOCCTAHOBUTE/IbHbI 025 ada342
e peakuuu.
0606uweHne no
Teme«CTpoeHue bubimorexa IIOK
95  gewecrsa. 09.04.2  https://m.edsoo.ru/00
XvMUUecKas CBA3b» 025 adabbc
KoHmponobHasa
paboma Ne4 no
memam
«lMepuoduyeckuii
30KOH U
nepuoduyecKas
cucmema
Xumu4ecKux bubmuoreka [IOK
56 | 51emenmos 10.04.2 https://m.edso00.ru/00
A.U.MeHdeneesa. 025 a0a824
CmpoeHue
amoma» u
«CmpoeHue
seuwjecmaad.
Xumuueckas
ceA3b»
Pelenue Bu6morexa LIOK
57  PACHETHbIX 3a/aH 16.04.2  https://m.eds00.ru/00
no Teme. 025 ada96e
O6bémHble
OTHOLIEHWA ra3oB Bubsmorexa IIOK
58  MMPY XUMUHECKNX 17.04.2  https://m.eds00.ru/00
peakymnax. 025 adaab8
PeweHne 3agau
59  NMonoxkeHune 23.04.2 but6mmoreka [IOK
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ra/loreHoB B 025 https://m.edsoo.ru/00

nepuoanYecKol adac34

Tabauue n

CTpOeHue nx

aTomMoB. Xnop.

Xnoposogopoa. bubaunoreka [JOK
6o | ConAanan kucnota v 24.04.2  https://m.eds00.ru/00

€e Conu. 025 adaab8

CpaBHUTENbHaA Bu6uorexa IJOK
61  XapakTepucivika 30.04.2  https://m.edso0.ru/00

raJjioreHos. 025 adaab9

MpaKTnyeckasn

pabota Neb bubnunoreka LIOK
62 | “Xumuueckue 07.05.2 https://m.eds00.ru/00

CBOWCTBA CONAHOM 025 adae28

KMUC/IOTbI»

0O6obuieHune,

cucTemaTtumsaums,

KOpPPEKLUS 3HAHUN, bubmmoreka IIOK
63 YMEHMIT 1 HaBbIKOB 08.05.2 https://m.edso0.ru/00

yyauimxcs no 025 adb076

Teme«lanoreHbI»

KoHmponbHasa

paboma Ne5 no

memam «3aKoH Bu6morexa [IOK
64 Asozadpo. 14.05.2  https://m.edso0.ru/00

MonspHsiii o6vem 025 adb076

2a308» u

«lranoz2eHo!»

O6O6Uj‘eHme bubnunoteka LIOK
g5  3HaHWKMNO Rypcy 15.05.2  https://m.edsoo.ru/00

XMmMun 8 Knacca. 025 adb486

NTOroBbIN ypoK. but6mmoreka [IOK
66 TecTupoBaHue 21.05.2 https://m.edsoo0.ru/00

025 adb33c



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Peseps

but6mmoreka [IOK

67 1 22.05.2 https://m.edso0.ru/00
025 ad9ch2
Mpeamer xumun. bubmmorexa [JOK
68 BeLU\,IECTBa nnx 1 28.05.2 https://m.edsoo.ru/ff
cBOWCTBa 025 0d61c6
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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9 KVIACC

Ne KoauuecTBo 4acoB 1 DJIeKTPOHHbIE
ara
KonTpounb IIpakTn4yec uugposbie
Tema ypoka Bce HU3Y4YeH
n/ HbIe KHe . o0pasoBaTe/bHbIE
I ro padoTbI padoThbI pecypcbl
MNosTOpeHue
OCHOBHbIX bu6nmoreka [IOK
1 BONPOCOB Kypca 1 04.09.2 https://m.edso00.ru/00
Xmmum 8 Knacca. 024 adbs%
DNEeKTpOoNUTbI U
HEe3NeKTPOIUTDI.
INEKTPONUTUYECK Bu6morexa LIOK
2 an Anccoumnauma 1 05.09.2 https://m.edso0.ru/00
BELLECTB B 024 adb6h6
BOAHbIX
pacTBopax.
DNeKTpoAnTMYeCK
aa anccoumauma
KUCNOT, LLienioyei
n coneit. CunbHble bubmmorexa [JOK
3 U cnabble 1 11.09.2  https://m.edsoo.ru/00
3N1EeKTPONUTDI. 024 adb7e2
CreneHb
anccoumaumm
CunbHble U
cnadele Bu6nnorexa LIOK
4 ~ SNEKTPONTLI. 1 12.09.2  https://m.eds00.ru/00
CreneHb 024 adbac6
anccoumaumm
Peakuun MoHHOro
5  obmeHa. 1 1 18.09.2
024
Peakuun MoHHOro Buborexa LIOK
6  Obmena (ypok- 1 19.09.2  https://m.eds00.ru/00
MPAKMUKyM). 024 adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

PeweHne 3agav,
€C/In 0gHOo 13

bu6nmoreka [IOK
7  Pearvpylowmnx 25.09.2  https://m.eds00.ru/00
BELLeCTB, B3ATO B 024 adbe9a
n3bbITKe.
OKkuncnamtencHo- BuGmnorexa [TOK
8 BOCCTAHOBUTE/IbH 26.09.2 https://m.eds00.ru/00
ble peakumnu. 024 adc28c
OkuncnutenbHo-
BOCCTAHOBUTE/IbH Bubnmorexa LJOK
9  blépeakuunu 02.10.2 https://m.eds0o.ru/00
(ypok- 024 adcade
MPAKMuKym)
f'mpponus conen bubmuorexa [JOK
10 03.10.2 https://m.eds00.ru/00
024 adcd68
UHcmpykmadi no
Th.
lpakmuyeckasa
paboma Nel
«Pewerue bu6mmoteka [IOK
11  Skcnepumenmanb 09.10.2  https://m.edso0.ru/00
HbIX 3a0a4 no 024 add448
meme
«neKkmpoaumuy
eckas
duccoyuayusa»
KonmponbHaa
paboma Nel no
meme bubnuotexa [JOK
12 «3pekmponumuy 10.10.2 https://m.edsoo.ru/00
eckas 024 add5d8
duccoyuayusa»
MNonoxeHne
KnCAopoaa but6mmoreka [IOK
13 10X3 16.10.2 https://m.eds00.ru/00
cepul B ’ 024 addgh2

CTpoeHHne nx
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dTOMOB.

AnnoTtponus

Kucnopoaa —

O30H.

Cepa.

Annotponus

cepbl.

dusnyeckne n

XMMUYECKUue bubnuoreka [JOK
14 goiictsa. 17.10.2  https://m.eds0o.ru/00

HaxoxaeHue B 024 addod4

npupogae.

MpumeHeHue

cepbl.

Ceposogopog.

CepoBogopoaHasn bubmmoteka IIOK
15 Luchota med 23.10.2  https://m.eds00.ru/00

conu. 024 addd12

Okcug cepsbl (4).

CepHucTan bubmuoteka [JOK
16 wucnotsl u ux 24.10.2  https://m.eds00.ru/00

conu. 024 addbfa

Orcup cepe (6). bubmmorexa [JOK
17  CepHaa kucnota u 06.11.2  https://m.eds00.ru/00

€e Co/N. 024 addecO

lpakmuyeckas

paboma Ne2 «

Peuwenue bu6nuoreka [IOK
18  Kkcnepumenmant 07.11.2  https://m.edsoo.ru/00

HbIX 30044 o 024 addfe2

meme «Kucnopod

u cepa»

MNoHaTHe o

CKOpPOCTH bubmoreka IIOK
19 . 13.11.2 https://m.edso00.ru/00

XMMUYECKOM 024 ade104

peakumu.
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Katanusartopbl.

MonoxeHue asoTa
n ¢ocdopa B

MCX3, cTpoeHune bubmuorexa [JOK
KpyrosopoT a3oTa 024 ade348
B Npupoae.
Ammmak. Conu bubnuorexa [JOK
21 | apMoHMS 20.11.2 https://m.edsoo.ru/00
024 ade488
lpakmuyeckas
paboma Ne3
«[MonyueHue bu6nuoreka [IOK
22 | ammuaka u 21.11.2 https://m.eds00.ru/00
usyveHue ezo 024 ade64a
ceolicme»
Okcuabl a3oTa (2) 1 Bu6miorexa LOK
23 | (4)- AsotHas 27.11.2  https://m.edso00.ru/00
KUCN0Ta N ee Conun. 024 ade64a
OKanMTen bHble ) BuGuorexa [IOK
24  CBOWCTBA a30THOM 28.11.2  https://m.eds0o.ru/00
KMCAOTbI. 024 ade802
docdop. bubmmoteka [IOK
25 04.12.2 https://m.eds00.ru/00
024 adea28
Oxeuna docdopa (V). Bu6motexa 1[OK
26  OpTodochopHan 05.12.2 https://m.eds00.ru/00
KMCNOTa 1 ee conu. 024 adec8a
MuHepanbHble but6mmoreka [IOK
27 | yaobpeHnusn 11.12.2 https://m.edso0.ru/00
024 adec8a
O6obuierne no Bu6miorexa [TOK
28 | Teme «Asotu 12.12.2  https://m.edso0.ru/00
docpop» 024 adeeab
KonmponoHasa but6mmoreka [IOK
29  paboma Ne 2 no 18.12.2 https://m.eds00.ru/00

meme «A3om u

024

adf004
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gocchop»

MNonoxeHwne
yrnepoga u
KpemHua B NCX3,
CTPOEHME UX
aToMOB. Yrnepoga,

bu6nmoreka [IOK

30 | @/oTponHeie 19.12.2  https://m.eds00.ru/00

mogmduKaumu, 024 adf180

CBOWCTBA yrnepoaa.

KpyrosopoTt

yrnepogza B

npupoae.

YrapHblIi1 ras,

ceoncrea v bu6nuoreka [IOK
31 ¢”f”°“°r”qec'*°e 25.12.2  https://m.eds0o.ru/00

AencTene Ha 024 adf306

OpraHusm.

Yrnekucnbii ras. Bu6uorexa [IOK
32 | YronbHas kucsora v 26.12.2  https://m.eds00.ru/00

ee com 024 adf518

lpakmuyeckas

paboma Ne5

«[llonyyeHue

oKcuda yanepoda bubmuorexa [JOK
33 (IV) U usy4yeHue e20 15012 https://m.EdSOO.rU/OO

ceolicme. 025 adf68a

Pacno3HasaHue

Kapb6oHamos»

KpemHuin. Okeng

KPeMHMA (4). but6mmoreka [IOK
34  Kpemuuesan 16.01.2 https://m.eds00.ru/00

KMC/IOTa U ee COoNN. 025 adfc20

Crekno. UemeHTt

BbluncneHusa no

XMMMUYECKUM bubmmorexa [JOK
35 | ypasHenuam. 22.01.2 https://m.eds00.ru/00

PacuéTHble 3a4aun. 025 adfddc
36 | O6obuieHmre no 23.01.2 but6mmoreka [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Teme «Yrnepos u 025 https://m.edso0.ru/00
KPeMHUNN» adfebe
MonoxeHwne
meTannos B MNCX3 Bu6miorexa [IOK
37  AWMenpeneesa. 29.01.2  https://m.eds00.ru/00
MeTtannnyeckas 025 2e006¢
CBA3b. =
dusmyeckune un
XMMuMqECKMe bu6nmoreka [IOK
3g | CBOVCTBA METANNOB. 30.01.2 https://m.edsoo.ru/00
Pan Hanpa)eHuA 025 2e027e
MeTannos
Cnocobul bubnnoreka IIOK
39  nonyHenna 05.02.2  https:/m.edso0.ru/00
MeTannos. 025 ae054e
LLlenoyHble bu6mmoteka [IOK
40  meTannbl. 06.02.2 https://m.eds00.ru/00
025 ae080a
Kanbuuit n ero
COGANHEHNA. bu6mmoteka [IOK
41 HECTKQC“ BOARI M 12.02.2  https://m.edso0.ru/00
cnocobsbl ee
025 ae0bf2
yCTpaHeHus.
ANOMUHMA. bubmmorexa [JOK
42 13.02.2 https://m.eds00.ru/00
025 ae0el8
AmdoTepHOCTb
oKcMAa U bubanoreka IIOK
43 ApoKEMAa 19.02.2 https://m.edsoo.ru/00
aNOMUH KA. 025 ael03e
Xeneso. bubnuotexa [JOK
44 20.02.2 https://m.edso0.ru/00
025 ael156
Okcuapl,
rMAPOKCUAbI U COMM bubnnoreka [IOK
45 enesa (II) n 26.02.2 https://m.eds00.ru/00
wenesa (Ill) 025 ael156
46 | Mpakmuyeckas 27.02.2 bubnuotexa [JOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

47

paboma Ne5 «
PeweHue
3KcnepumeHManbH
biXx 3a0a4 no meme
«3nemeHmol 1a -
3a epynn
nepuoduyeckKoii
cucmembi
Xumu4ecKux
anemeHmMoe»»

lpakmuyeckasn
paboma Ne6 «
PeweHue
3KcrnepumMmeHmasnoH
biXx 3a0a4 no meme
«Memannel u ux
coeOuHeHUsA»»

025

05.03.2
025

https://m.edso0.ru/00
ael278

bubnnoreka IIOK
https://m.edsoo.ru/00
ael4b2

48

MeTtannyprua.
Cnnasbl. MMpobaembi
6e30TxoAHOro
npou3BoACTBa B
METANNYPrUn U
OXpaHa
OKpYKatoLen
cpeasl

06.03.2
025

bu6nunoreka [IOK
https://m.edsoo.ru/00
ael4b2

49

50

Bbluncnenue no
XUMUYECKUM
YpPaBHEHUAM Macchl
BELLecCTBa,
cogeprkaliero
onpefesieHHyo
O0NH0 npumece.

0O606uweHne n
cucTemaTtusaums
3HaHWUN, YMEHUI U
HaBbIKOB YYalLMXcs
no teme «Obuiue
CBOWCTBA
MEeTaNoB»

12.03.2
025

13.03.2
025

bu6mmoteka [IOK
https://m.edso0.ru/00
aelbe8

bu6nuoreka [IOK
https://m.edso0.ru/00
ael5e8

51

KonmponbHasa

19.03.2



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

paboma Ne3 no
meme «Obwue
ceolicmea
Memasnnoe»

MepBoHaYanbHbIE
cBefieHua o

CTPOEeHUMn

OpraHNYecKmnx

BeLLecTs.

OcHoOBHble 1
NONOXKEHNA TEOPUN
OpraHMYecKknx
coegmHeHnn A.M.
byTtneposa.

025

20.03.2
025

bu6nmoreka [IOK
https://m.edsoo.ru/00
ae1886

53

M3omepua.

YnpoueHHasn
Knaccmodukaums 1
OpraHNYecKnx
coeanHeHunn

02.04.2
025

bubmnoreka IIOK
https://m.edsoo0.ru/00
aelae8

54

55

56

MpepenbHble
yrnesogopoasl.

MeTaH, 3TaH.

dusnyeckune n 1
XMMMYECKne

CBOWCTBA.

MpumeHeHwue.

HenpepgenbHble
yrnesogopoasi.

STuneH:

dusmnyeckme n 1
XMMUYeCcKue

CBOICTBA

AueTtnneH.

JneHoBble

yrnesogopoabl.

MoHATMA o 1
LUMKANYECKUX
yrnesogopoaax

03.04.2
025

09.04.2
025

10.04.2
025

bubmmoteka [IOK
https://m.edsoo.ru/00
aelc64

bu6nuoreka [IOK
https://m.edso0.ru/00
aelc64

bu6nuoreka [IOK
https://m.edso0.ru/00
aeld86

57

MpupoAaHbie 1

16.04.2

Bbubnuoreka LIOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

58

59

60

61

NCTOYHUKMU
YyrneBsoaopoaos, Ux
3HAaUYMMOCTb.
3awmTta
atmocdepHoro
BO34yxa oT
3arpAsHeHui

OpgHoaTOMHble
cnmpTbl. MeTaHoN.
dTtaHon.
dunsmyeckne
CBOMCTBA.
dusnonormyeckoe
Aencrene cnmpToB
Ha OpraHun3m.
MpumeHeHue.

MHoroatomHble
cnnpTbl.
STUNEHI/INKONb.
FnvuepuH.
MpumeHeHwue.

KapboHoBble
KMCNOTbI

Kupbl

025

17.04.2
025

23.04.2
025

24.04.2

025

30.04.2
025

https://m.edso0.ru/00
ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00
ae3de8

bubmmoreka [IOK
https://m.edsoo.ru/00
ael750

62

63

[ntoKo3a, caxaposa
— BaXKHelwwune
npeacTaBuTenu
yrnesogos.
HaxoxkaeHune B
npupoae.
doTocuHTes. Ponb
rNHOKO3bl B MUTaHUN
W yKpenaeHum
340pOBbA.

Kpaxman un
uenntonosa —
npupoaHbie

07.05.2
025

08.05.2
025

but6mmoreka [IOK
https://m.edsoo.ru/00
ae3f50



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

nosMmepbl.
HaxoxaeHune B
npupoae.
MpumeHeHune.
benkn —
6uononmmepsl.
CocTtaB 6enKosB.
®PyHKUMM 6enkos.
Ponb 6enkos B
nuTaHun. NoHsaTne
0 depmeHTax 1 bu6nmoreka [IOK
64 FOpMOHAX. 1 14.05.2 https://m.edso0.ru/00
025 2e4270
MNonnmepbl —
BbICOKOMOEKYNAPH
ble coeguHeHusn.
MpumeHeHne
NoJIMMepOB.
O6o6weHue no
meme bu6nuoreka [IOK
65 @ «OpeaHuueckue 1 15.05.2  https://m.edso0.ru/00
coeduHeHuaA». 025 2e4270
TecmupoeaHue
Xvmus v 340poBbe. bubmmoteka [IOK
66  Jlekapcrsa. 1 21.05.2 https://m.eds00.ru/00
025 ae0dOa
Utorosasa
KOHTPONbHAA Bu6mmorexa LIOK
67  Pabora nokypcy 1 22.05.2  https://m.edso0o.ru/00
HeopraHuyeckom 025 adb33c
Xumuun 9 Knacca.
Peseps bu6nuoreka [IOK
68 1 28.05.2 https://m.edso0.ru/00
025 ad9ch2
OBIIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°. AkiimonepHoe 00II1eCcTBO
«M3marensctBo «IIpocBemenue»
Xumus 8 kimace Pymsuruc I'.E., ®enpaman .1

I'opo H.H. , I'abpycea H. I'., 3agaunuk ns 8-9 knaccon

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Junaktudeckue matepuansl Xumus 8-9 knacc k yueonuky I'.E. Pynzutuca

Paneuxunii Anekcanap MuxainoBud

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0d210c






