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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
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 YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HA YYHON I'PaMOTHOCTH 00YYarOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHEeYMBAIOTCS CHelupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAECTCA W3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHne TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKarouui MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHNH K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU M3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcsi T'yMaHUCTHYECKHX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUUeckue ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIH HEOPIAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
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MOJIYYCHHUS KHCIopoAa B J1abopaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckne CcBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpUpoZi€ U B KU3HU 4esoBeka. KpyroBopot Boabl B IPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEJEICHUE COIEpKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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UCCJEIOBAHUE O0pa3sLOB HEOPraHWYECKHX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
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, BBITECHEHHE OJHOTO METaJla IPYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cuCTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
IPYIIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUs U BOCCTAaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHusl, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
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
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO

paBHOBECHSI.
OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHHIl
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y clioBUsl MPOTEKAHUSI peaKUid MIOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCAa JHUCCOLMAIIMU KHCIOT, MIEJIOYEe W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpPUMEHeHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUecKne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaTr-uoH. HaxoxaeHue ceppl u e€ coeIWHEHU B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHMs. A30T, PacHpOCTpPaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiiys Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B Ka4ECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: JKUPaX, OCJIKaxX, YrJIeBoJax — U UX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBhI, HW3Y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpPEHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclioO3HABaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTaluIbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHHne WENoUYHBIX METAIUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueliue coequHEeHUs KalblUsi (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIKS, aJIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu
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Peannsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUM, SBISIOIMUXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE 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 HaOIaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJIW3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe JCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI
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JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOyudenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas J10Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUJISI COCTaBJCHUS (HopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynma)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U pacCTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPHUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U IPYTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHUMHYECKOe paBHOBecHe, oOOpaTUMble W
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIeHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u  OoNbIIME TMEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEILHON NIeATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA MU
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE BocnurarteanHbIii
HaumenoBanue
Ne (undgposBbie) KOMIIOHEHT
pa3iesioB U TeM KonTposabubie IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE coJlepKaHuA
NPOrpamMMbl padoThI padoThbI
pecypchl npeamera
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XUMHSA — BaKHas I'paxknanckoe
O6J'IaCTI> BOCIIMNTAHUE:
11 €CTECTBO3HAHUSA U 5 2 bubnunoreka LIOK TOTOBHOCTD K .
. . KOHC TUBHOH
MPaKTUYECKOU https://m.edsoo.ru/7f41837c TPYyKTH
COBMECTHOU
ACATCILHOCTH JIeATETLHOCTH TIPU
1CJIOBCKA BBINIOJIHEHU U
HUCCIEeNOBaHUN U
MIPOEKTOB, CTPEMJICHUE
K B3aMMOIIOHUMAHUIO 1
B3aMMOITOMOIIIH.
ITarpunornyeckoe
BOCIINTaHHE:
OTHOIIIEHHE K OMOJIOTUH
KaK K Ba)KHOH
BemectBa u bu6nmorexa LIOK .
1.2 15 1 COCTAaBIISIIOIIENR

XUMHUYCCKUC pCAKIITNHN

https://m.edsoo.ru/7f41837¢c

KYJIbTYpBI, TOPIOCTH 3a
BKJIaJ] POCCUMCKUX U
COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOU
OMO0JIOTNYECKOI HAayKH.
JAyxoBHoO-
HPaBCTBEHHOE
BOCIIMTAHME:
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TOTOBHOCTb OIICHUBATH
MOBEJICHUE U TTOCTYIIKHU
C MO3ULIUU
HPABCTBCHHBIX HOPM U
HOPM IKOJIOTUYECKOM
KYJIBTYPBI;

MOHUMAaHHe
3HAYUMOCTHU
HPABCTBEHHOI'O aCHEKTa
JIeATETLHOCTH YeJI0OBEKa
B MEAMIIMHE U
OHMOJIOTHH.
JcreTnveckoe
BOCIIUTAHME:
MMOHUMAaHHUE POJIU
OHoIOTHH B
hopMuUpOBaHUHT
ACTETHYECKON
KYJIbTYpPbI INYHOCTH.
dusnyeckoe
BOCIIMTAHME,
(¢popmupoBanue
KYJbTYPbI 310POBbSI
IMOIHOHAIBHOIO
Os1aromosty4ms:
OTBETCTBEHHOE
OTHOILLIEHUE K CBOEMY
3I0POBBIO U YCTAHOBKA
Ha 3/10pOBBIif 00pa3
KU3HH (37I0POBOE
MMUTaHUE, COOJIIOCHHE
TUTHCHUYECKUX TTPABHII
U HOPM,
cOamaHCHUpOBaHHBIN
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PEXKUM 3aHITUH U
OTJIBIXA, pETyJsipHast
buzuveckas
aKTUBHOCTb);
OCO3HaHUE
IIOCJIEICTBUM U
HENpPUITHE BPEIAHBIX
TIPUBBIYEK
(ynorpebnenue

QJIKOTOJI5, HAPKOTHUKOB,
KypeHHe) U UHBIX (hopM
Bpeaa it (GU3NIecKOoro

U TICUXHYECKOTO
3JI0pOBBSI;
COOJTIOJICHHE TIPABUIT
0€30I1aCHOCTH, B TOM
YHCJIC HABBIKH
0e30macHOTO
MOBEJICHHS B
MPUPOAHOM CpeJe;
c(hOpMUPOBAHHOCTH
HaBbIKa pedrekcuu,
yIpaBJIeHUE
COOCTBEHHBIM
HMOITUOHATBHBIM
COCTOSTHHEM.
Tpynosoe
BOCIUTAHME:
AKTHBHOE YYacCTHEC B
peleHnn
MPaKTUYECKHX 3a/1a4 (B
pamMKax CeMbH,
o0pa3oBaTenbHOM
OpraHH3aIHH,




HAaCEeJICHHOTO MyHKTA,
Kpasi) OMOJIOTHYECKOH U
9KOJIOTHYECKOH
HAIPaBICHHOCTH,
HWHTEpEC K
MPAKTUIECKOMY
M3Yy4YEHUI0 MPOohecCuid,
CBSI3aHHBIX C
OHOJIOTHEH.
JK0JI0rHYecKoe
BOCIIMTAHME:
OpHUEHTAIHSI Ha
MIPUMEHCHHE
OHOJIOTNYECKUX 3HAHMI
MIPU PEIICHUH 3a/1a4 B
00JIaCTH OKpY>KatoIIeH
CpeIibl;

OCO3HaHUE
9KOJIOTHYCCKUX
po0JieM u myTei ux
pelieHus;

TOTOBHOCTB K YYaCTHIO
B IIPAKTUYECKOU
JIESITENNLHOCTH
AKOJIOTUYECKOH
HAIPaBIICHHOCTH.
IlenHocTH HAy4YHOIO
MO3HAHMSA:
OpHUEHTAIHSI Ha
COBPEMEHHYIO CHCTEMY
HAyYHBIX
npeACTaBICHUHN 00
OCHOBHBIX
OMOJOrHYSCKUX
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3aKOHOMEPHOCTSIX,
B3aMMOCBSI35X
YesoBeKa ¢ MPUPOTHOM
Y COUHMAIIBHOM CPENION;
MMOHUMAaHUE POJIU
OMOJIOTNYECKOI HAayKH
B (hopmMupoBanuun
HAYYHOTO
MHUPOBO33PEHUS;
pa3BUTHE HAYYHOHN
TM0003HATENLHOCTH,
MHTEpeca K
OMOJIOTMYecKON HayKe,
HaBBIKOB

HCCIIEN0BATEILCKOM
IESATEIILHOCTH.
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. 5 bubnnorexa [JOK I'paxxknanckoe
' [Moustre 06 okcumax https://m.edsoo.ru/7f41837c BOCIIUTaHUE:
TOTOBHOCTE K
Bognopona.Ilonsrue o bubmmnoreka HOK o
2.2 8 httos://m.ed 741837 KOHCTPYKTUBHOMN
KHCJIOTaX U COJISAX ttps://m.edsoo.ru C COBMECTHOH
Bopa. PactBopsl. JIEeATEIIbHOCTH TIPH
Bubnuoreka K
2.3 ITousarme 00 5 https://m.ed HO/ ; BBIIIOJTHEHHUN
OCHOBAHIISIX ttps://m.edsoo.ru/7f41837¢c HICCIeI0BAHMI 1
MIPOEKTOB, CTPEMJICHUE
OCHOBHBIE KJIaCCHI Bt oK K B3aMMOIIOHUMAHUIO U
noInoTeKa
24 HeoprafHacciix 1 https://m edsoc&I ru/7f41837c SeanNOnONOI.
COCTMHCHMIA SLALLE : IIarpunornyeckoe
BOCIIMTAHHUE:
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OTHOILIEHHE K OMOJI0IHU
KakK K Ba)KHOH
COCTAaBJIIONIEH
KYJbTYpBbI, TOPJIOCTH 32
BKJIQJI POCCHICKUX U
COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOM
OMOJIOTUYECKOI HAyKH.
dyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHME:
TFOTOBHOCTH OIICHHUBATh
MOBE/ICHUE U TOCTYIKHU
C TO3ULNHU
HPaBCTBEHHBIX HOPM U
HOPM 3KOJIOTMYECKOU
KYJIbTYPBI;

IMOHUMAaHUe
3HAYUMOCTH
HPaBCTBEHHOT'O aCTIEKTa
JIeSITeIIbHOCTH YeJIOBEKa
B MEIUIIMHE U
OHOJIOTHH.
JcTreTHUYECKOE
BOCIIMTAHHE:
MMOHUMaHUE POJTU
OMOJIOTHHU B
¢dbopMUpoBaHUH
3CTETHYECKOM
KYJbTYpbI JINYHOCTH.
du3nyeckKoe
BOCIIMTAHMNE,
(popmupoBanue
KYJbTYPbI 310POBbS H
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IMOIHOHAIBHOTO
os1aromosty4ms:
OTBETCTBCHHOE
OTHOIIICHHE K CBOEMY
3JI0POBBIO U YCTAaHOBKA
Ha 3/I0pOBBI 00pa3
KU3HH (3I0POBOE
[MUTaHHUE, COOIIONEHUE
THTUCHUYECKHX TPaBUII
U HOPM,
cOaTaHCUPOBAHHBIH
PEXKUM 3aHIATUH U
OT/bIXa, PeryJsspHast
¢buznueckas
aKTUBHOCTb ),
OCO3HAHHE
HOCIENCTBUN U
HENPHUSITHE BPETHBIX
MIPUBBIYEK
(ynorpebnenue
aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHE) U UHBIX (hopM
Bpenaa i (pu3n4eckoro
U TICUXUYECKOTO
3JI0POBBS;

co0JII0IEHHE TTPABUIT
0C30ITaCHOCTH, B TOM
YHCIIC HABBIKH
6e30macHoOro
MTOBEJ/ICHUS B
MIPUPOIHOM CpEJIE;
c(hOpMHUPOBAHHOCTH
HaBbIKa pedrekcuu,
yIpaBJIeHUE
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COOCTBEHHBIM
AMOIMOHATBHBIM
COCTOSIHHEM.
Tpynosoe
BOCIIUTAHHE:
aKTUBHOE y4acTHE B
pelieHun
MPaKTUYECKUX 3a/1ay (B
pamMKax ceMbH,
o0pa3oBaTenbHOM
OpraHu3alluy,
HACEJICHHOTO ITYHKTa,
Kpast) OMOJIOTHYECKOH U
3KOJIOTUYECKOM
HAINPaBIEHHOCTH,
HHTEpEC K
MPAKTUIECKOMY
U3YYEHHUIO podeccuid,
CBSI3aHHBIX C
OMOJIOTHUEH.
IKOJIOTHYECKOe
BOCIUTAHNE:
OpHUEHTAIHSI Ha
MIPUMCHCHHE
OMOJIOTMYECKHUX 3HAHUN
MIPY PEIICHUH 33]1a9 B
00acTu OKpYXKaromIeH
CpeIbl;

OCO3HaHUe
IKOJIOTHUECKHUX
npobieM U myTei ux
peIIeHus;

TOTOBHOCTB K Y4aCTHIO
B IIPAKTHYECKOU
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NIeITEIbHOCTH
JKOJIOTHYCCKOM
HaIpaBJIECHHOCTH.
IleHHOCTH HAYYHOTO
MO3HAHUA:
OpHUEHTAaLUsI HA
COBPEMEHHYIO CUCTEMY
HAyYHBIX
npeACcTaBICHUN 00
OCHOBHBIX
OHOJOIHYECKUX
3aKOHOMEPHOCTSIX,
B3aMMOCBS3AX
YeJIOBEKa C IPUPOAHOU
Y COLMAIIBHOM Cpeliou;
MMOHUMAaHUE POJIU
OMOJIOTMYeCKON HAyKH
B (hopmupoBanuun
HAy4YHOTO
MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU
JIF0003HATEIILHOCTH,
UHTEpeca K
OMOJIOTMYECKON HayKe,
HaBBIKOB
HCCIICI0BATEIbCKOM
JIeSITCIIbHOCTH.

Hroro 1o pasneny 30

Paspnen 3. lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1 [Tepuoanueckuii 7 bu6muoreka [JOK I'paxnanckoe
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3.2

3aKOH U
[lepuoanueckas
CHCTEMa XUMHYECKUX
snemenTtoB . U.
Meuneneesa.
Crpoenue aToma

XuMHYecKas CBSI3b.
OKHUCIUTENLHO-
BOCCTAHOBHUTEIILHBIC
peakuuu

https://m.edsoo.ru/7f41837¢c

bu6mmoteka IIOK
https://m.edsoo.ru/7f41837c

BOCIIMTAHME:
TOTOBHOCTH K
KOHCTPYKTHUBHOM
COBMECTHOM
JIeATEIbHOCTH IIPU
BBITIOJIHCHUH
HUCCIIENOBAHUN U
MIPOEKTOB, CTPEMJICHUE
K B3aUMOIIOHUMAaHHUIO U
B3aUMOTIOMOIIIH.
ITaTpuornueckoe
BOCIIUTAHME:
OTHOIIIEHUE K OMOJIOTUHU
KakK K BaXKHOU
COCTAaBJISIOIIEH
KYJbTYpHbI, TOPJIOCTH 32
BKJIaJl POCCUICKUX U
COBETCKUX Y4YEHBIX B
pa3BUTHE MUPOBOM
OMOJIOrMYECKON HAyKH.
JdyxoBHo-
HPaBCTBEHHOE
BOCIIUTAHME:
TOTOBHOCTH OIICHUBATh
MOBEJICHUE U TTOCTYIIKH
C TIO3UIUHU
HPaBCTBEHHBIX HOPM U
HOPM 3KOJIOTHYECKOU
KYJIbTYpHI;

MMOHUMAaHUE
3HAYMMOCTHU
HPaBCTBEHHOTO aCIIEKTa
JIeATETbHOCTH YeJIOBEKa
B MEJIUIIMHE U
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OMOJIOTHH.
JcreTH4ecKoe
BOCIIUTAHHE:
MMOHMUMAHHUE POJTU
OMOJIOTHUH B
(dbopmupoBaHUU
ACTETHUYECKOM
KYJBTYPBI JINYHOCTH.
dusnyeckoe
BOCIUTAHME,
¢dopmupoBanue
KYJbTYPbI 3/I0POBbSI
IMOLMOHAIBLHOTO
os1aromostyums:
OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY
3JI0pPOBBIO U yCTaHOBKA
Ha 3710pOBbIi 00pa3
KHU3HU (370pOBOE
MMUTaHNE, COOJII0ICHIE
TUTUEHUYECKUX TTPAaBHII
1 HOPM,
cObamaHCHUpOBaHHBIN
PEXKUM 3aHITUH U
OTJIBIXA, pEryJsipHas
¢buznueckas
aKTUBHOCTb);
OCO3HaHUE
MOCJIEACTBUMN U
HENPHUSITHE BPETHBIX
MIPUBBIYEK
(ynorpebnenue
QJIKOTOJIsl, HAPKOTHUKOB,
KypeHHe) U UHBIX (hopM
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Bpenaa i (pU3n4ecKoro
U TICUXUYECKOTO
3/10pOBbBS;
COOJII0ICHHE TIPABUIT
0€3011acHOCTH, B TOM
YHCIIC HABBIKH
0e30macHOTo
MOBE/ICHUS B
IPUPOHOI cpere;
c(hOpMUPOBAHHOCTH
HaBbIKa pedrekcuu,
yIpaBlicHUE
COOCTBEHHBIM
AMOIMOHAITBHBIM
COCTOSIHHEM.
Tpynosoe
BOCIIUTaHNE:
aKTUBHOE Y4acTHE B
pelieHnn
MIPaKTUYECKHX 3aja4 (B
pamMKax ceMbH,
o0OpazoBarenbHON
OpraHu3aIlvH,
HACEJICHHOTO ITYHKTa,
Kpasi) OMOJIOTUYECKOM U
3KOJIOTUYECKOM
HAMPaBIEHHOCTH,
WHTEpEC K
MIPAKTHIECKOMY
U3YYEHHUIO podeccuid,
CBSI3aHHBIX C
OMOJIOTHUEH.
IKO0JIOTHYECKOe
BOCIUTAHME:

33




OpHEHTalUs Ha
IpUMEHEHHE
OMOJIOTNYECKUX 3HAHUI
IIPU PEUICHUH 33/1a4 B
00J1aCTH OKpY>KaroLeH
Cpelpl;

OCO3HaHUE
AKOJIOTMUYECKUX
npo6JieM u myTei ux
pelieHus;

TOTOBHOCTb K y4acTHIO
B IIPAKTHYECKOU
JeSITeIbHOCTH
9KOJIOTUYECKOU
HalpaBJICHHOCTH.
IlennocTn Hay4YHOrO
MO3HAHUS:
OpHUEHTAalMs Ha
COBPEMEHHYIO CUCTEMY
HaYYHBIX
npeJcTaBIeHUH 00
OCHOBHBIX
OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX,
B3aHMOCBSI35X
YeJI0BEKa C IPUPOTHON
U COLIMAJIbHOU CpeoN;
MTOHUMAaHHE POJIU
OMOJIOTHYECKOI HayKH
B (hopmupoBanumn
HAy4YHOT'O
MHUPOBO33PEHUS;
pa3BUTHE HAYYHOM
JIF0003HATEIIFHOCTH,
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Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

15

68

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

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

HWHTEpeca K
OMOJIOTHYECKOIl HayKe,
HaBBIKOB
HCCIIE0BATEILCKOMN
JIeSITCIIbHOCTH.
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HauMenoBanue .
Ne (undposbie) BocnurarebHbIII KOMIIOHEHT
pa3aesioB U TeM Kourposbnbie = IlpakTnueckue
n/n Bceero oOpa3oBaTesibHbIE COJIepPKaAHUA MpeaMeTa
NPOrpamMMbl padoThI padoTbI
pecypchl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
[ToBTOpEHME M I'paxkmanckoe BoCIMTAHUE:
. bubmuorexka [JOK o
11 yrﬂy6ﬂeHHe 3HAHUHU 5 1 IFOTOBHOCTb K KOHCTPYKTUBHOH
- https://m.edsoo.ru/7f41 i
OCHOBHBIX Pa3/IeIIOB COBMECTHOH AEATENLHOCTH IPH
a636 BBITTOJIHEHUH UCCIIEIOBAHUN U
Kypca 8 kiacca
MIPOEKTOB, CTPEMJICHUE K
OcHoBHBIE B3aMMOIIOHUMAHUIO U
3aKOHOMEPHOCTHU bubmorexa LIOK
B3aMMOIIOMOLIH.
1.2 4 https://m.edsoo.ru/7f41
XUMUYECKUX 636 I[larpuoTnyeckoe BOCIMTAHUE:
abs6
peakuuit OTHOIIIEHHE K OMOJIOTHH KaK K
BKHOM COCTABJISIIOIIEH KYJIbTYPHI,
TrOpAOCTh 32 BKJIAJ POCCUNCKUX U
COBETCKUX YUEHBIX B Pa3BUTHE
MHUPOBOW OMOJIOTUYECKOI HAyKH.
JlyXO0BHO-HPaBCTBEHHOE
DNeKTpoNIUTHYECKAs BOCIHTAHME:
TOTOBHOCTB OIICHUBATH MTOBEJICHUE
M CCOIUAIUS.
A uaig bu6mmoreka [IOK 1 TIOCTYTIKH C TO3HITHH
13 XuUMHYECKHE 8 1 1 https://m.edso0.ru/7f41  ynapcrpennbIX HOPM H HOPM
pcaknuunu B a636 JKOJIOTUYECKOU KYIBbTYpHI;
pacTBopax MMOHUMaHNE 3HAYUMOCTH

HPABCTBEHHOT'O aCTEKTa
JIESITENILHOCTH YeJIOBEKA B
MeIULMHE U OMOJIOTHH.
JcreTHYecKoe BOCIIUTAHUE:
MMOHMMAaHHUE POJIM OUOJIOTHH B
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(hOopMUPOBAHUH ICTETUUECKOM
KYJBTYPBI JINYHOCTH.

du3nyecKkoe BOCIUTAHUE,
(¢popmMupoBaHue KYJbTYPbI
310POBbSI H SIMOLMOHAJILHOT 0
Os1aromosty4ms:

OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBBIO U yCTAaHOBKA Ha
3JI0POBBIN 00pa3 KU3HU (370pOBOE
MMUTaHuE, COOJII0ICHNE
TUTMEHUYECKUX MPABHUII U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHI
U OTJbIXA, peryispHas puznueckas
aKTUBHOCTb);

OCO3HaHUE TOCTEACTBUMA U
HENPHUSITHE BPEIHBIX TPUBBIYCK
(ynorpebieHue ankorods,
HAapKOTHKOB, KYPCHHE) ¥ HHBIX
¢dbopM Bpena ais GU3NIecKoro u
TICUXUYECKOTO 3/I0POBBSI;
co0JI0/IeHEe TIPaBUII O€30M1aCHOCTH,
B TOM YHCJI€ HaBbIKU 0€3011aCHOTO
MOBEJICHUSI B IPUPOHOM cperie;
c(hOpMUPOBAHHOCTH HABBIKA
peduekcun, yrnpasieHue
COOCTBEHHBIM YMOITMOHATBHBIM
COCTOSIHUEM.

TpynoBoe Bociutanue:

aKTUBHOE Y4acTHe B PEUICHUU
MPAaKTUYECKHX 3a/1a4 (B paMKax
CeMbH, 00pa3oBaTeIbHOM
OpTaHU3aIiH, HACEICHHOTO MTyHKTA,
Kpasi) OMOJIOTUUYECKOM U
9KOJIOTMYECKOM HaAIIPaBIEHHOCTH,
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MHTEpPEC K MPAKTHIECKOMY
U3YYCHHIO MPOQECCHIA, CBSI3aHHBIX C
OMOJIOTHUEH.

IKO0JI0rHYecKoe BOCIUTAHME:
OpHUEHTAIMsI Ha TPUMEHEHNE
OMOJIOTMYECKUX 3HAHUN TIPU
pelieHnu 3aaa4d B 001acTu
OKpY>Karollen Cpeibl;

OCO3HaHUE IKOJIOTUYECKUX
npoOJIeM U IyTeH UX perieHus;
TOTOBHOCTH K Y4acCTHIO B
MPAKTUYECKON JACSITEILHOCTH
HKOJIOTMYECKOI HAMpaBICHHOCTH.
IleHHOCTH HAYYHOTO MO3HAHMS:
OpHUEHTAIIMSI Ha COBPEMEHHYIO
CUCTEMY Hay4YHBIX MPECTABICHUN
00 OCHOBHBIX OMOJIOTHYECKHUX
3aKOHOMEPHOCTSIX, B3aHMOCBSI35IX
4eNoBeKa ¢ MPUPOTHON U
COIIMAJIbHOW CPEeNoi;

MOHUMAaHHE POJIH OMOIOTUYECKOM
HayKH B (OPMHUPOBAHUU HAYIHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAYYHOUN
M0003HATENFHOCTH, MHTEpECa K
OMOJIOrMYeCKON HayKe, HaBBIKOB
HCCIIeIOBATENLCKOM IeITeTbHOCTH.

Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OOmas 4 Bu6nanoreka [IOK I'paaaHcKoe BOCHHTAHHE:
' XapaKTepPUCTHKA https://m.eds00.ru/7f41 TOTOBHOCTH K KOHCTPYKTHBHOH
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XUMHUYECKUX
3ieMeHToB VIIA-
rpynmnel. [anoreHsl

a636

O6mas
XapaKTePUCTHKA
bub6mmoreka [JOK

XUMHUYCCKHUX
2.2 https://m.edsoo.ru/7f41

sneMeHToB VIA-

i a636

rpynibl. Cepa u eé

COCIMHCHHS

O6mias

XapaKTePUCTHKA

XUMHYECKUX bu6mmoreka [IOK
2.3 s1aeMeHTOB VA- https://m.edsoo.ru/7f41

rpynmsl. A3or, a636

dhocdop u ux

COCIMHECHHS

O6mmas

XapaKTePUCTHKA

XAMUYECKHUX bu6mmoreka [JOK
2.4 aneMeHToB IVA- https://m.edsoo.ru/7f41

IpyHNIIBL. YTIEpOoa U
KPEMHHI U UX
COCIMHEHUS

a636

COBMECTHOH J1€TEIbHOCTH NPH
BBITIIOJTHEHUH UCCIIEI0BAaHUN U
IIPOEKTOB, CTPEMIIEHUE K
B3alMOIIOHUMAHUIO U
B3aUMOIIOMOLIH.
ITaTpuoTnyeckoe BoCIUTAHHE:
OTHOIICHHE K OMOJIOTUH KaK K
BAJKHOM COCTABJISIIOLIEH KYJIbTYpHI,
rOpJIOCTh 32 BKJIAJ POCCUHCKUX U
COBETCKHMX YUEHBIX B Pa3BUTHE
MHUPOBOI OMOJIOTMYECKO HAYKH.
JlyXOBHO-HPABCTBEHHOE
BOCIIMTAHHE:

rOTOBHOCTb OLICHUBATh [TOBE/ICHUE
Y MIOCTYIKH C MO3ULUU
HPaBCTBEHHBIX HOPM M HOPM
HKOJIOTUYECKOM KYJIBTYpPBI;
MMOHMMAaHHUE 3HAYUMOCTHU
HPABCTBEHHOI'O aCIEKTa
JIeSITEIbHOCTH Y€JI0BEKa B
MeIULMHE U OUOJIOTHH.
JcTeTHYeCKoe BOCIIUTAHUE:
MIOHUMaHHE POJIM OMOJIOTUH B
(hOpMHUPOBAHUH ICTETUUECKON
KYJIBTYpPBI JINYHOCTH.
du3uyeckoe BOCIUTAHHUE,
(opMupOBaHUeE KYJIbTYPbI
310POBbSI H SIMOLIMOHAJILHOT 0
Os1aromosty4ms:

OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3/I0POBBIO U YCTAaHOBKA Ha
3I0pPOBBIN 00pa3 KU3HU (30pOBOE
MUTaHUE, COOJIIOCHHE
THTUCHUYECKHX TPABWII U HOPM,
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cOaJlaHCUPOBAHHBIN PEKUM 3aHATUI
U OTJbIXA, pErysipHas (pu3ndecKas
AKTUBHOCTb ),

OCO3HAHME MOCHEACTBUMN U
HENpPUSTHE BPEIHBIX TPUBBIYCK
(ynorpebiieHue ankorods,
HAapKOTHUKOB, KYPEHHE) U UHBIX
¢dbopM Bpena st (GU3NIecKoro u
MICUXUYECKOTO 37]0POBbS;
COOJTFOICHHE TIPABHII OC30MTACHOCTH,
B TOM YHCJI€ HAaBBIKU 0€30I1aCHOTO
MOBEJICHUS B IPUPOJHOM CPEAE;
c(OpMUPOBAHHOCTH HABBIKA
peduiekcuu, yrpaBiIcHIE
COOCTBEHHBIM AMOILIMOHAIBHBIM
COCTOSTHHEM.

TpynoBoe BocnuTanue:

AKTUBHOE Y4acTHE B PCIICHUU
MPaKTUYECKHX 3a7a4 (B paMKax
cemMbH, 00pa3oBaTeNbHON
OpraHM3allfH, HACEIIEHHOTO MMYHKTA,
Kpast) OMOJIOTHYECKOU U
HKOJIOTMUYECKOI HAMPaBICHHOCTH,
WHTEPEC K MPAKTHICCKOMY
W3YYEHUIO POQECCHii, CBI3aHHBIX C
OMOJIOTHUEH.

IKO0JI0rH4ecKoe BOCIUTAHME:
OpHUEHTAIVS Ha TPUMECHEHUE
OMOJIOTUYECKHUX 3HAaHUH TpU
perieHnu 3a1ad B 00JIacTH
OKpY>KaroIen Cpesl;

OCO3HaHUE KOJIOTHICCKUX
mpo0sieM U yTeil UX pelieHus;
TOTOBHOCTB K YYaCTHIO B
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Hroro no paszneny

25

IPAKTUYECKOH 1eATETbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH.
LleHHOCTH HAYYHOI0 MO3HAHUS:
OpHUEHTALMSI HA COBPEMEHHYIO
CHCTEeMY Hay4HbIX IIPE/CTaBICHUN
00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBSI35X
YeJI0BEKa C IIPUPOAHOU U
COIIMAJILHOM CpeJIoi;

IIOHMMAaHHE POJIH OMOJIOTUYECKON
HayKd B ()OPMHUPOBAHUU HAYUYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAYYHOM
JM0003HATENBHOCTH, MHTEPECA K
OM0JIOrNYECcKOil HayKe, HaBBIKOB
HCCIIEI0BATENbCKOM 1EATEIbHOCTH.

Pa3zgen 3. MeTauibl M X COeIUHEHU S

3.1

3.2

OO01ue cBoMCcTBa
METAILIOB

Baxueiinime
METaJUIBI U UX
COEeIUHEHUS

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41
2636

I'paiknanckoe BocnnuTanue:
TOTOBHOCTb K KOHCTPYKTUBHOU
COBMECTHOM JESATEIBHOCTHU IIPU
BBIITOJIHEHUH UCCIIEJOBAaHUN U
IIPOEKTOB, CTPEMIICHUE K
B3aUMOIIOHMMAaHUIO U
B3aUMOIIOMOIIH.
IIarprornyeckoe BoCIMTaHUE:
OTHOIIIEHHE K OMOJIOTHH KaK K
BAYKHOM COCTABJIIOLIEH KYJIBTYpHI,
rOpJIOCTh 32 BKJIaJ POCCUMCKHUX U
COBETCKHX YYEHBIX B Pa3BUTHE
MHUPOBOM OMOJIOTMYECKON HAYKH.
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JyXx0BHO-HPpaBCTBEHHOE
BOCIIUTAHNE:

TOTOBHOCTb OLICHUBATH MOBE/ICHUE
Y TIOCTYTIKH C TTO3UIIAN
HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOU KYIBbTYpHI;
MOHMMAaHKUE 3HAYUMOCTHU
HPABCTBEHHOT'O aCIEKTa
JIESITEIbHOCTH YeIOBEKa B
MEIUIHE U OMOJIOTHH.
JcTeTH4ecKoe BOCIIUTAHME:
MMOHMMAaHHE POJIM OUOJIOTHH B
(bOopMUPOBAHUH ICTETUUECKOM
KYJIBTYPBI JITYHOCTH.
dusnueckoe BOCNIUTAHME,
(¢popmMupoBaHue KYJbTYPbI
310POBbSI H IMOLMOHAJIBLHOTO
0s1aronosyyus:

OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO M YCTAaHOBKA Ha
3JI0pOBBI 00pa3 KU3HU (3T0POBOE
MMUTaHUE, COOJII0IEHNE
TUTHEHUYECKUX MPABUII U HOPM,
cOamaHCUPOBAaHHBINA PEKUM 3aHATUN
U OTJBIXA, perynsipHas pu3nueckas
aKTUBHOCTb);

OCO3HAHME MOCIEACTBUMN U
HETPHUSITHE BPEITHBIX TPUBBIYCK
(ynorpebieHue anKkoroJs,
HapKOTHKOB, KYPCHHE) ¥ HHBIX
¢dbopM Bpena s GU3NIecKoro u
TICUXHYECKOTO 37[0POBbS;
COOJTIOICHHE TIPaBHII OE30MMACHOCTH,
B TOM YHCJI€ HaBBIKH 0€301MacHOTO
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MOBEJICHHSI B IPUPOTHOM cpelie;
c(hOpMUPOBAHHOCTH HABBIKA
pediiekcun, yrpasieHUe
COOCTBEHHBIM AMOIIMOHAIBHBIM
COCTOSTHUEM.

TpynoBoe BocnuTanue:
AKTHBHOE YYaCTHE B PCIICHUU
MPAaKTUYECKHX 33/1a4 (B paMKax
CeMbH, 00pa30BaTEIbHOMN
OpTaHU3aIlH, HACEICHHOTO MyHKTA,
Kpast) OMOJIOTHYECKOH U
9KOJIOTUYECKON HaAIIPaBJICHHOCTH,
UHTEPEC K MPAKTHYECKOMY
U3YYCHHIO MPOQECCHIA, CBI3aHHBIX C
OHMOIOTHEH.

IKO0JIOTMYeCKoe BOCTIUTAHHUE:
OpHCHTAIS Ha TIPUMCHECHUE
OMOJIOrMYECKUX 3HaHUH Npu
peleHny 3aa4 B 00JIacTH
OKpY>Karollen Cpeibl;

OCO3HaHME IKOJIOTHUECKUX
po0JsieM U myTel UX pelieHus;
TOTOBHOCTb K YYacTHIO B
MPAaKTUYECKOHN e TETbHOCTH
HKOJIOTUYECKOM HAIPaBIEHHOCTH.
LleHHOCTH HAYYHOT0 MO3HAHUS:
OpHEHTAIs Ha COBPEMEHHYIO
CHCTEMY HayYHBIX MIPEJICTaBICHUN
00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aHMOCBSI35X
YeJI0BeKa C MPUPOTHON U
COIIMAJILHOW CPEeNoit;

MOHUMAaHHE POJIU OHOJIOTUYECKOM
HayKH B ()OPMHUPOBAHUN HAYIHOTO

43




Hroro no pazneny

Pa3znen 4. Xumusi u okpyxaomas cp

20

ena

MHPOBO33pEHUS;
pa3BUTHE HAYYHOU
1r0003HATENIFHOCTH, HHTEPECa K
OMO0JIOTNYECKOIl HayKe, HAaBBIKOB
HCCIIEIOBATEIILCKOM JIESITETbHOCTH.

4.1

BemectBa n
MaTepI/IaJ'IBI B JKU3HHU
yeJI0BeKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a636

I'paxnanckoe BocnuTanue:
TFOTOBHOCTh K KOHCTPYKTUBHOM
COBMECTHOH JI€ATEIbHOCTH IIPU
BBITNIOJTHEHUH UCCIIEI0BAaHUN U
IIPOEKTOB, CTPEMIICHHE K
B3alMOIIOHUMAHUIO U
B3alMOITOMOLIY.
IIaTpuoTrnyeckoe BociuMTaHHUeE:
OTHOIIIECHHE K OMOJIOTUH KaK K
BaYKHOW COCTAaBIISAIONIEH KYJIbTYpHI,
TOpPAOCTH 32 BKJIAJ POCCUNCKHUX U
COBETCKHX YUEHBIX B Pa3BUTHE
MHUPOBOW OMOJIOTHYECKOI HayKH.
JlyXOBHO-HPABCTBEHHOE
BOCIIMTaHHE:

TOTOBHOCTb OLICHUBATh MTOBE/ICHUE
Y TIOCTYIIKY C MTO3ULIAN
HPAaBCTBEHHBIX HOPM U HOPM
9KOJIOTMUECKOH KYJIbTYpBI;
MOHMMAaHHUE 3HAYUMOCTHU
HPABCTBEHHOI'O aCIEKTa
JIEATEIILHOCTH Y€JIOBEKA B
MeIUIHE U OUOJIOTUH.
JcTeTHYeCKOe BOCIIUTAHUE:
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MMOHUMAaHHE POJIU OUOJIOTHH B
(hOpMHUPOBAHUH ICTETHUECKON
KYJIbTYpPbI JINYHOCTH.

du3uyecKoe BOCIUTAHUE,
¢popMupoBanme KyJIbTypPbl
310POBbS M SMOLMOHATBLHOTO
0J1aronoJryyus:

OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO U YCTAaHOBKA Ha
3I0pOBBIN 00pa3 KU3HU (30pPOBOE
nuTaHue, coOI0IeHIEe
TUTUEHUYCCKUX TIPABHII U HOPM,
cOamaHCHUPOBAHHBIN PEKUM 3aHATUN
U OTJbIXA, perysipHas (u3udecKas
AKTUBHOCTb);

OCO3HAHME MOCHEACTBUMN U
HEMPUSITHE BPEIHBIX TPUBBIYCK
(ynorpebiieHue ajnkorods,
HApKOTHUKOB, KYPEHHE) U HHBIX
dbopm Bpena it PU3NUECKOro U
MICUXHYECKOTO 37]0POBbS;
coOJro/IeHne MpaBuil 6€30MacHOCTH,
B TOM YHCJI€ HABBIKU 0€3011acCHOTO
MOBEJICHUS B IPUPOTHOM CPEAE;
c(hOpMUPOBAHHOCTH HAaBBIKA
pednekcun, ynpaBieHUE
COOCTBEHHBIM YMOIIMOHAIBHBIM
COCTOSTHUEM.

TpynoBoe Bocnnuranue:

aAKTUBHOE Y4acTHE B PECIICHUU
MPAKTUYECKHX 3a7a4 (B paMKax
cemMbH, 00pazoBaTebHON
OpraHM3allfH, HACEIIEHHOTO MYHKTA,
Kpast) OMOJIOTHYECKOU U

45




Hroro no pasgeny

HKOJIOTMYECKOI HAaNpaBICHHOCTH,
MHTEPEC K IPAKTHUYECKOMY
M3YYECHUIO MPOQECCHii, CBA3aHHBIX C
ouonoruei.

IK0JIOTHYECKOe BOCIIUTAHHUE:
OpHUCHTAlHA HA TPUMCHCHUC
OHMOJIOTrMYECKHUX 3HAaHUH NpU
pelIeHny 3a1a49 B 001acTu
OKpY>KaroIlen cpesl;

OCO3HaHUE IKOJIOTUYECKUX
npo0sieM U myTel UX pelieHus;
TFOTOBHOCTH K Y4aCTHIO B
MPAKTUYECKON AeSITeNbHOCTH
9KOJIOTUYECKON HAIIPaBJICHHOCTH.
IleHHOCTH HAYYHOTO MO3HAHMS:
OpHEHTAIHs Ha COBPEMEHHYIO
CUCTEMY Hay4YHBIX MPECTaBICHUI
00 OCHOBHBIX OMOJIOTMUECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS35X
YeJI0BEKa C MPUPOJAHON U
COLIMAJILHOU CpeNoi;

MTOHMMAaHHE POJIH OMOJIOTUYECKON
HayKkd B (POPMHPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAYYHOM
M0003HATENBHOCTH, MHTEpECA K
OM0JIOTNYECKOil HayKe, HaBBIKOB
HCCIIEIOBATENbCKOMN 1EeITEIbHOCTH.

PesepBHOE Bpems

bu6mmoreka [{OK
https://m.edsoo.ru/7f41

46



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

a636

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOT'PAMME

68
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKiMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienue
» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Xumus. 8 ki1.: KontponbsHbie 1 ipoBepoyHbIe paboThl K yueOHuky O. C.
lNabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap.
- M.: JIpoda, 2017.

Xumust. 9 ki1.: KoHTposbHBIE U TPOBEpOUYHBIE padboThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 9» / O. C. T'adbpuensn, [1. H. bepeskun, A. A. Ymakosa u ap.
- M.: JIpoda.

["a6puensn O. C., Bocko6oiinukosa H. I1., Smrykosa A. B. HactonbHast kHura
yautens. Xumus. 8 Ki1.: Metoauueckoe nocodue. - M.: JIpoda.

["abpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yuurens. Xumus. 9 Ki.:

Mertoanueckoe nmocooue. - M.: Jlpoda.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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Poccuiickas snextponHas mikosa https://resh.edu.ru
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COI''TACOBAHO
3amecTturenb qupekTopa mo Y BP

[Iynsuesa E.JIL.
oT «28» urons 2024 r.

KaJIeH}IapHO'TeMaTI/I‘leCKoe INIAHUPOBAHME IO XUMHHN

[Tpunoxenue Ne 1

K pabouelt mporpamme 1o

y4eOHOMY MpEaMETy

«Xumug» 8-9 ki1 2024 r

8 KJ1acc
KounuectBo yacos JJIeKTPOHHbIE
Ne
) Tema ypoka dara uzydeHnus i pposrIe
n/n Bceero o0pa3oBaTe/ibHbIE
pecypchl
[Ipeamer xumun. Ponp XumMuu B KU3HU 1 02.09.2024 bu6nmoreka [JOK
yejoBeKka. Teja u BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
ITonsatue o MeTOdaX MO3HAHUSA B XUMHUH 1 04.09.2024 httos://m.edsoo.ru/ffod227e
[TpakTuueckas padora Ne 1 «IIpaBuna paboTsl
B 1a00paTOPUH U IPUEMBI O0PAILIEHHS C 1 09.09.2024 bubmmorexa [TOK
patop p patt R https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
q )

HCTHIC BEIIeCTBA j/I cmecu. CrmocoObt 1 11.09.2024 bu6mmoreka [IOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN 1 16.09.2024 bubmmorexa LIOK

pHMep p T https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 18.09.2024 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

51


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

XUMHUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI)

bubmuorexa [JOK

! XMMHYECKHUX JIEMEHTOB 23.09.2024 https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocTeie U CIIOKHBIE BEIIECTBA 25.09.2024 httos://m.edsoo.ru/f0d2a6e
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 30.09.2024 https://m.edsoo.ru/Ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Eu6 1IOK
nOJIMOTEeKA
10 Xumuueckas popmyna. BareHTHOCTh aTOMOB 02.10.2024 https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX 3JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. 07.10.2024 bubmuorexa [JOK
OTHOCHUTEbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10711 XUMHYECKOT0 JIEMEHTa B bubnnoreka [JOK
12 COEMHEHUU 09.10.2024 https://m.edsoo.ru/ff0d350c
KommuectBo BemectBa. Moinb. Mousipaast bubnuorexa [JOK
13 macca 14.10.2024 https://m.edsoo.ru/ff0d5230
Ou3nYecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
14 16.10.2024
XuMuyecKas peakius 6.10.20 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku n yCJIOBI/ISIvaOTeKaHI/I}I 91102024 bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 93.10.2024 bubnuoteka [JOK
XUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
17 Breranciieruns konmmaecTBa, MacChl BereCTBa 06.11.2024 bubmuorexa [JOK
10 YPABHEHUAM XUMHUYECKUX PEAKIUN https://m.edso0.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peakiui
18 (coenuHeHus, pa3ioKeHUs, 3aMeLECHUs 11.11.2024 bubmmorexa [JOK
8 P > SAMCTHEHIA, o https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBIi1- 13.11.2024 bubnuotexa [JOK

sHIuKIoneauct. O0o0ImEeHue 1

https://m.edsoo.ru/ff0d40c4
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cucCTeEMaTH3alus 3HaAaHUN

Kontponbnas padota Nel o teme

bu6mmoreka [IOK

20 18.11.2024
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cMech ra3os. CocTaB Bo3ayxa.
21 KI/IC?I}(/;XO — BJIEMEHT ¥ IPOCTOE Beﬂy:cmo 20.11.2024 buGnnorexa LIOK
PO p B ’ o https://m.edsoo.ru/ff0d448e
O3o0H
dusnueckue U XUMUYSCKUE CBOMCTBA Bu6 LIOK
noJmoTeKa
22 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE). 25.11.2024 https://m.edsoo.ru/FOd4614
ITousitue 06 okcrumax
Croco05I 1oj1y4e cJiopoja
23 JI;60 aTli I:/H/JII ZI[IH H(I)/I;SII;II;HPH&:TE 27.11.2024 Bubmorexa ITOK
patop p ’ o https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemmoBoit 3 HeKT XUMUIECKON pPeaKIIHH,
24 IOHSITHE O TEPMOXHUMHUYECKOM YPaBHEHUHU 02.12.2024 bubnmorexa [IOK
p yp ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HePThb, YTOJb U METAH).
25 3ar }I3HeI§I/Ie¢];03 ¢ a, CIIocoObI Zro 04.12.2024 Bubmorexa ITOK
p Ayxa, " https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
IIpa eckas padbora Ne 3 mo reme
26 «l?loiTHZHI/IKe 32061/1T aHue KI;IJCJIOMO a 09.12.2024 bubmmorexa [TOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopoa — anemMeHT u mpocToe BEleCTBO. 11.12.2024 bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
98 duznueckrue 1 XMMUUYECKHE CBOMCTBA 16.12.2024 bubnmnoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITonsaTHE O KUCIOTAX U COIIX 18.12.2024 https://m.edsoo.ru/Fod50d2
30 CriocoOblI mosryyeHHs BOI0poia B 23.12.2024 bubnuorexa [IOK
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nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme BuG 1OK
noIMoTeKa
31 «[lonyuyenue n co(vinpaHHe BOJOPO/JA, 25.12.2024 https://m.edsoo.ru/Ffod4f42
U3yUYEHHE €ro CBOHCTBY
N " bu6mmoreka [IOK
32 Modsipublii 00bEM ra30B. 3aKoH ABOTAIPO 13.01.2025 https://m.edsoo.ru/ffod542e
Boruncnenus 06bEMa, KOIMUecTBa BEIIECTBA Eub 10K
uoIMoTeKa
33 rasa 1o ero I/ISBGCTEIOMy KOJIMYECTBY 15.01.2025 httos://m.edsoo.ru/ffod55a0
BEIIECTBA HIIN 00BEMY
Brruncnenust 00bEMOB ra3oB M0 ypaBHEHUIO Eub 10K
" noIMoTeKA
34 peaku Hil OCHOBE 3aKOHa 00BEMHBIX 20.01.2025 https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
. bubnuorexa [JOK
35 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIbI 22.01.2025 httos://m.edsoo.ru/f0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 97 01.2025 bubnnorexka [JOK
HMHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbleHHbie u
37 HEHACKIIIIEHHBIE PACTBOPEL. MaccoBas 10J1s 29.01.2025 bubmmorexa LHOK
pacTBOpEL. R https://m.edso0.ru/ff0d5b40
BEIIECTBA B paCTBOpPE
[IpakTuueckas padbora Ne 5 o Teme
38 «[IpuroroBreHne pacTBOPOB C ONpPeNeIEHHON 03.02.2025 bubmmorexa LIOK
p N . p p et T https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei PacTBOPEHHOTO BEIIECTBA
39 KontponsHas padora Ne2 o reme 05.02.2025 bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, 10.02.2025 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XuMHU4YeCKue CBOWCTBA 12.02.2025 bubnuorexa [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(l)OTepHI)IX

https://m.edsoo.ru/ff0d664e
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OKCHUJI0B

42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, 17.02.2025 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHue U XMMUYECKHE CBOMCTBA 19.02.2025 bubnmoreka [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 26.02.2025 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bubmuorexa [JOK
4 I1 i .03.202
5 OJTy4eHUE ¥ XUMUYIECCKHE CBOMCTBA KUCIIOT 03.03.2025 https://m.edsoo.ru/ffodfee?
46 Conu (cpemanue): HOMeHKHaT}:pa, CIIOCOOBI 05.03.2025 bubnnoreka [JOK
MOJyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 12.03.2025 bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernueckas cBsA3b MEKIY IfJ'IaccaMI/I 17.03.2025 bubnuoteka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 19.03.2025 https://m.edsoo.ru/00adach?
Kontponbnas padota Ne3 no teme Eub 1OK
" NOJIMOTCKa
50 OCHOBHBIGVI:J'IaCCLI HEOPraHUYECKUX 24.03.2025 https:/m.edsoo.ru/00adge
COEIMHEHU I
[TepBbIe MOMBITKY KIIACCHPUKAITAN
51 XUMHYECKHX 3JIeMeHTOB. [ToHsITHE 0 max 26.03.2025 bubmorexa HOK
' oy R https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas BuG OK
52 CUCTEMa XUMHUYECKUX d1eMeHToB 1. 1. 07.04.2025 nommoreka L{

Menneneena

https://m.edsoo.ru/00ada52¢
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bubmuorexa [JOK

53 [Tepuoapl, TpynIbl, MOATPYIIITHI 09.04.2025 httos://m.edsoo.ru/00adas2c
Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmoreka [JOK
>4 HN3otors 14.04.2025 https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB B 1OK
B nOIMOTEeKA
55 anemeHToB llepuoauyeckoit cucremsl /. U. 16.04.2025 https://m.edsoo.ru/00adashe
Meneneena
XapakTeprucTuka XMMHYECKOT0 dJIEMEHTA 110 Eub 10K
. noIMoTeKa
56 ero nosioxeHuto B [leproauyeckoit cucreme 21.04.2025 https://m.edso0.ru/00adag24
. 1. MenneneeBa
3nauenue [lepuonuyeckoro 3aKoHa Jist
57 Pa3BUTHUSA HAYKU I/I"Hpaf(TI/IKI/I. . N. 23.04.2025 bubnmnoreka [JOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEKTPOOTPUIIATEILHOCTh ATOMOB
pooTput N bu6mmoreka [IOK
58 XMMHUYECKHX 3JeMeHToB/ Beepoccuiickas 28.04.2025
https://m.edsoo.ru/00adaab8
MpoBepoyHas pabora
bu6mmoreka [IOK
59 HNonHnas xumuyeckas cBs3b 30.04.2025 https://m.edsoo.ru/00adac34
bu6nmoreka [JOK
60 KoBaneHTHas nosnsipHasi XUMHYECKas CBA3b 05.05.2025 https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 KoBanentHas HemossspHasi XuMu4eckasi CBs3b 07.05.2025 https://m.edsoo.ru/00adaabo
bubmuorexa [JOK
62 CreneHb OKUCITCHUS 12.05.2025 https://m.edsoo.ru/00adae28
bu6mmorexa [IOK
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 14.05.2025 https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIH 19.05.2025 bubnmuotexa [JOK
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65 KonTtponsnas padora Ne4 o reme «CtpoeHue 1 bubmumorexa [IOK
aroMa. XuUMHYeCcKasl CBI3b) https://m.edsoo.ru/00adb486
21.05.2025
66 PezepBHblit ypok. O60011eHuE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6006111IeHIE 1 bubnunoreka HOK
67 . 1
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
5 26.05.2025
68 PesepBHblil ypok. O60011eHNE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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COI''TACOBAHO
3amecTuTenb qupekropa no Y BP

[Iynsuesa E.JI.
oT «28» uronsa 2024 r.

KaneﬂnapHO-TeMaaneCKoe IVIAHUPOBAHME IO XUMHUMHN

9 kiacce

[Tpunoxenne Ne 2

K paboueii mporpamMme 1o
y4eOHOMY MpEeaMETy
«Xumus» 8-9 ki1 2024 r

Ne i/

Tema ypoka

[Tepuoanueckuii 3akoH. [lepuoanueckas

KoJsnuyecTBo 4acoB

Bcero

dara uzydyeHnus

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

bubnuoreka [{OK
cucTeMa XMMU4Yeckux anemeHToB /1. U. 1 02.09.2024 https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB Eubs 10K

N nOIMoTeKa

XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX 1 04.09.2024 https://m.edsoo.ru/00adbeb6
NIEepUOJIOB
K

naccuuKaIus 1 HOMEHKIIaTypa 1 09.09.2024 bubmnoreka IIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
B .

HJIbl XUMHAYECKOM CB)I?I/I Y TUIIBI 1 11.09.2024 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
«IToBTOpeHue u yriydiaeHne 3HaHUH 1 16.09.2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca
Knaccudukamnms XuMruaeckux peakiuii mo 1 18.09.2024 bubnuotexa [JOK
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Pa3JIMUHBIM ITPpHU3HAKaAM

[ToHsiTHE O CKOPOCTH XMMUYECKOI

https://m.edsoo.ru/00adbch0

bub6nmoreka [IOK

7 peaknuu. [IoHsITHE O TOMOTEHHBIX U 23.09.2024 https://m.edsoo.ru/00adbeda
TeTEPOTCHHBIX PEAKIIUSIX
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
D
3 AKTOPBI, B‘J"II/ISIIOH_II/IC Ha CKOPOCTH 95 09.2024 bubmmoreka [JOK
XMMHYECKON PeaKIuu 1 MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC 30.09.2024 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 02.10.2024 bubnuoreka [IOK
CunpHble U clladble AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubnuoreka [{OK
11 Honnble ypaBHEHUS peakiuii 07.10.2024 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U Bu6 110K
. . HOJIMOTEKA
12 OCHOBAaHUU B CBeTeul'IpeI[CTaBJ'IeHI/II/I 00 09.10.2024 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITIU
XUMHYECKHE CBOMCTBA COJIEH B CBETE Eu6 LIOK
HOJIMOTEKA
13 i 7 14.10.2024
MIPEJICTaBICHUI 00 IIMEKTPOIUTUYECKOM https://m.edsoo.ru/00addgh?
JIIACCOIIAAIIAN
. bubnuoteka [JOK
14 [TonsiTHe 0 ruIpoIU3e coneit 16.10.2024 https://m.edsoo.ru/00add9d4
bubnunorexa LIOK
15 % 21.10.2024
O000111eHIE U CUCTEMATH3AIIU 3HAHUI https://m.edso.ru/00addd12
16 IIpakTuyeckas padora Ne 1. «Pemenue 93.10.2024 bu6muoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

https://m.edsoo.ru/00addbfa
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KontponsHas padora Ne2 o reme

bu6nmoreka [IOK

17 «INEKTPOIUTUYECKAS TUCCOIIUALIUS. 06.11.2024 https://m.edsoo.ru/00addeco
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»

18 O6mmas XapaKTepI:ICTI/IKa rajoreHoOB. 11.11.2024 bubnmnoreka HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopogopon. CoisiHast KUCIIOTA,

19 XI/IMII/)IquIi[I/IS CIB[oﬁCTBa MOJy4YCHHUE 13.11.2024 bubmorexa HOK

> TTOIYH ’ o https://m.eds00.ru/00ade104
MPUMEHECHHE
[IpakTuueckas padbora Ne 2 o teme Bu6 LIOK
noIMoTEKA

2 I1 7 18.11.2024

0 «" onyzieHHe COJISTHOM KUCIIOTBI, U3yUeHHUE 8 0 httos://m.edsoo.ru/00ade348
e€ CBOMCTB»
Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX

21 €aKIMi, eClIi OJINH U3 PearcHTOB JaH B 20.11.2024 bubmorexa [JOK
PeaKUiH, A p A o https://m.edso00.ru/00ade488
H30BITKE

29 O6mas xapakrepuctuka 31emMeHToB VIA- 95 11.2024 bubnnorexa [JOK
IpyHIbI https://m.edsoo.ru/00ade64a
AJIOTPOITHBIE MOIM(UKAIIUH CEPHI.

23 Haxon(p CHHE Ce LIIL I/I(I;é C(I)le I/IHCIID-II/II\/'I B 27.11.2024 bubmorexa [OK

a p vﬂ o https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI

24 CepoBoaopo, CTvpoeHHe, buznveckue u 02.12.2024 bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,

25 ¢bu3nyeckrue U XuMHUYeCcKre CBOMCTBA 04.12.2024 bubmmorexa LIOK

’ o https://m.edsoo.ru/00adea28
MIPUMCHCHHE
26 XUMHUYECKUE peaKIiy, Jexallue B OCHOBE 09.12.2024 bubmuorexa [IOK

MPOMBIIIJICHHOT'O criocoba NOJIYUCHUA

https://m.edsoo.ru/00adec8a
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CEpPHOM KUCIOTbl. XUMUYECKOE
3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl
COEAUHEHHSIMHU CEPbI

Brranciaenune maccoBoit JOJIM BBIXOJa

bu6nmoreka [IOK

27 11.12.2024
MPOAYKTa PEAKLUU 0 https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTrUKa 3JIeMeHTOB V A-

28 rpynibl. A30T, pacClipOCTPAHEHHUE B 16.12.2024 bubmmoreka [JOK
npupojae, Gu3nuecKrue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AMlxu/maK, ero GU3HYECKUE U XUMUICCKHEC 18.12.2024 bubnunoreka LIOK
CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme Bu6 110K

noInoTeKa
I1 23.12.2024

30 « ounyquHe aMMHaKa, H3y4eHUe ero 3 0 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KI/ICJ‘IOTzi, e€ gusndeckue u 95 122024 bubnnorexa [JOK
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

39 aMMOHUSA 13 KAaueCTBE MUHEPAIIbHBIX 13.01.2025 bubmmnoreka HOK
ynoopenuit. XumMmuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpeibl COeAMHEHUSIMHU a30Ta
®ocdop. Oxeun dpochopa (V) u

33 (1)00((11))0 pHas{ Kﬂfn((i))Ta (b(blfm(qez:lcne " 15.01.2025 bubnmorera LHOK

p L o https://m.eds00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHHE
Ucnons3zoBanne GocdaToB B KayecTBe Eubs OK
34 MUHEpaJIbHBIX yI0OpeHuil. 3arps3HeHne 20.01.2025 nommoreka I

MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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VYriepo, pacpocTpaHeHHe B IPUPO/IE,

bu6nmoreka [IOK

35 22.01.2025
(du3nUecKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriepozaa, ux GU3NYECKue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHUCCKHUE 97 01.2025 bubmuorexa [IOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
N bubnuoreka [IOK
37 YronpHas KUCIIOTa U €€ COMH 29.01.2025 https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme Bu6 110K
" noIMoTeKa
38 [TonydeHue yriekucioro rasa. 03.02.2025 https://m.edsoo.ru/00ae027e
KavecTBenHas peaxiys Ha KapOOHAT-HOH"
[TepBoHavasbHBIC TOHATHUS 00 BuG 10K
nonImoTexa
39 OpPraHUYECKUX BEIIECTBAX KaK O 05.02.2025 https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
bubmnoreka IIOK
40 K i 10.02.2025
PEMITHH I €10 CosIumemt https://m.edsoo.ru/00ae080a
IIpakTryeckas pabora Ne 5. Pemenue
41 BKCHepI/I\IE/IeHTaHBHLIX 3a/1a4 110 TeEME 12.02.2025 bubmmnoreka HOK
«BaxkHennme HeMeTaUTbl U UX https://m.edso0.ru/00ae0bf2
COEJIMHEHU S
Kontponbnas padota Ne3 mo teme Eubs 110K
. noImoTeKa
42 «BaxHeinme HeMeTaJTbl U UX 17.02.2025 https://m.eds00.ru/00ae0e18
COEJIMHEHU S
OO6mrast XxapakTepruCTUKa XUMUYECKHIX
43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas 19.02.2025 bubnuoteka [JOK

CBSI3b M METAJUTMYECKAs] KpUCTAILNTAYECKas
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB

https://m.edsoo.ru/00ael103e
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XUMHUYECKUE CBOUCTBA METAJLIOB.

N N bu6nmoreka [IOK

44 DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI 26.02.2025 https://m.edsoo.ru/00ae 1156
METaJIJIOB
OO6mue crmocoOb! MOTYYSHUST METaJLIOB.

45 CmiaBbl. BLIqHCHeHHU;I 10 YPABHEHUSM 03.03.2025 bubnmnoreka HOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

bubnuoreka [{OK

46 [ToHsATHE O KOPPO3UH METAIIIOB 05.03.2025 https://m.edsoo.ru/00ae1278

bubnuoreka [{OK

47 [lemounbie MeTaIIBI 12.03.2025 https://m.edsoo.ru/00ae14b2

bubnunoreka LIOK

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU 17.03.2025 https://m.edsoo.ru/00ae14b2

49 H_[enqui)seMeanme METaJUTbI — KaJbLINi 19.03.2025 bubmuoreka [IOK
Y MarHui https://m.edsoo.ru/00ae15e8

. bubnuoreka [{OK

50 Baxueilinne coequHeHns KajabIUg 24.03.2025 https://m.edsoo.ru/00ae15e8

51 O06001eHre U cucTeMaTu3aIis 3HaHU 26.03.2025

59 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ 07.04.2025 bubmmoteka IIOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme Bu6 110K

nOIMOTEeKa
"Keé é .04.202
53 eCTKOCTB"BOJII)I U METOIBI €€ 09.04.2025 https://m.edsoo.ru/00ae1ae8
yCTpaHEHUS
. bubnuoteka [JOK
4 A 14.04.202
> JTOMHIHIH 04.2025 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U 16.04.2025 bubnmorexa LOK

https://m.edsoo.ru/00aelc64
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TUAPOKCH]IA

bu6nmoreka [IOK
56 Keseso 21.04.2025 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIpOKCUIBI U conn kene3a (1) u 93.04.2025 bubmuorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001eHre u cucTeMaTr3aIs 3HaHUK 28.04.2025
[IpaxTnueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe 30.04.2025 bubmmorexa [JOK
P . a T https://m.edsoo.ru/00ae3de8
«BaxkHeHnme MeTalibl ¥ MX COCAUHCHUS
BrruuciieHus mo ypaBHEHUSIM XUMHUYECKUX
CaKIUM, €CIIU OJIUH M3 PEarcHTOB JIaH B
60 51361,111TK6 WU CO I[e )KI/ITI; HMECH ’ 05.05.2025 bubmorexa HOK
Aep . p ' R https://m.eds00.ru/00ae1750
Berancnenus MaccoBoii 10JM BEIXOA
MIPOIYKTA PEaKIuu
61 O06o0meHre u cucTeMaTr3aIus 3HaHHHA 07.05.2025
62 KOHTponubHas[ pabota Ne4 o Teme 12.05.2025
«BakHeWIe MEeTaUTbl K UX COSTUHCHHS
63 BemectBa u Matepuanbl B TOBCETHEBHOM 14.05.2025 bubnnorexa [JOK
JKW3HU YeJI0BEeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH 19.05.2025 bubmuoreka [IOK
Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
npobem https://m.edso0.ru/00ae4270
21.05.2025
PezepBHblit ypok. O600111eHNE U bubmuoreka [IOK
66 .
cucTeMaTHu3alus 3HaHul https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o0111eHNE U 26.05.2025 bubmuotexa [IOK
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cUCTeEMAaTH3alusd 3HaAaHUN

PesepBHbIil ypok. O600111IeHIE 1

68
cucTeMaTHh3alys 3HaHU

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

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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