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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
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 1mo XuMuu Aa€T NPECTaBICHUWE O IENsAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAENAET KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH O0O0YyYaromerocs IO OCBOEHUIO
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 B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEHIeHUs riao0agbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

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

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

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYarOlUXCsl;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHH OOECNEYMBAIOTCS CHelu(pUKOn
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXalluil MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCS TyMaHUCTUYECKUX OTHOIICHHMI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE 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 SBJICHUS. 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 NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHUs CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTaBUTEIM HEOPrAaHNYECKHUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUS KUCTopoAa B JabopaTOpuud 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, pa3pyiieHrue 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.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOZIE€ U B KU3HU 4eloBeka. KpyroBopot Boabl B IPUPOJE.
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
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn 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 ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | 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),



WCCJIEIOBAaHUE OO0pa3IOB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
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 OJHOrO0 METajla JPYTUM 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.
OxuCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[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. [lepuonnueckas 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
TPYIIIbI AJIEMEHTA.

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 Ui pa3BuTUA 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 OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENN 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
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
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, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

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 KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs 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 KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUEC
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 pEaKIUU U TMOJOXKEHUE XUMUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OaaHca.

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

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
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:

O3HAKOMJICHHE C MOJACIISIMU 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 BEUIECTB, IMpOLECCa JHUCCOIMAIMU KHCIOT, MIEJIOYEe U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  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 rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble 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 ¢ XUMHUYECKHE CBOWCTBa (00mme 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



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHM B MpUpoae. XUMHYECKOE
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 CTENIEHU OKHUCIECHHS. A30T, PACIpPOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius 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 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupoae. 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 KucaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
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.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KHUpaxX, OeNKax, yrieBojgax — 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 kpemaust (IV) u kpemuueBoi kucinore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
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 (BO3MOKHO MCIOJIb30BAHHE BUIACOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 00pa3laMu a30THBIX U POChHOPHBIX yIOOpPEeHUM, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclloO3HABaHUE U HU3YUYCHHE
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
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

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 ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
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 MPUMEHEHNE B OBITY ¥ IPOMBIIIJIECHHOCTH.

[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



TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne 1EenouYHbIX METAUIOB 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 Kanblusa. Baxueilue coequHEeHUs KalblUs (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 aTfOMHHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XMMHYECKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCUABI U com xkene3a (11) u xkenesa
(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 B3aWMOJCHCTBUS OKCHIIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIKS, aJIIOMUHHS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 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 OTPABJICHUSAX.

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



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJI,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CrulaBbl, (PU3MYECKHE BEIMYMHBI, €AWHULBI W3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
H0JIC3HbIE UCKOTIaeMblIe, TOILIUBO, BOJIHbIE pecypchl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE ~ pE3yJAbTAaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHMs JOCTHTAIOTCA B XOA€ OOy4YeHHS] XMMHUHU B €IWHCTBE Yy4eOHOU H
BOCITUTATEIBHOU ACSITEIIBHOCTA B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSTHIMH B
oOlllecTBe TMpaBUJIaMd W HOPMamMH TIOBEJCHHMS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOIINXCS.

JIugyHOCTHBIE ~ pe3yJbTaThl  OTpPaXalOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAaTbCA  CHCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OpUEHTAlM U
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOT'O OTHOILICHHS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HayqyHOMY HAcCJICJNI0, TOHUMAHMS 3HAYCHUS XHUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEpHOM HHGOpMaIMeil o
NEPENOBbIX JOCTKEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEICTABICHUS O COIMAJIbHBIX HOPMaxX H TMPaBHIIAX MEXKIMYHOCTHBIX
OTHOIIECHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIeI0BATENLCKOM, TBOPUECKON U APYTHX BUAAX JEATEITLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JESITEIBHOCTH TMPU BBITOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a7a4, BBIMOJHEHUU XUMHUUYECKUX JKCIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MTPOECKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO M B3aMOTIOMOIIIH
B IIPOIIECCE ITOM Y4eOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE TIOBEACHUE U
MOCTYTKUA CBOMX TOBAPHUILECH C MO3UIIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJEACTBAMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE MPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON pEaAKIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTaBISIONIUE
OCHOBY /Il TIOHMMaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MpeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TPHUPOJIbI, B3aUMOCBS3SIX 4YEJOBEKa C
MPUPOJHOM CPENIOW, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[03HABaTEJIbHbIE MOTHBBI, HANPABJICHHbIE HA IMOJYyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIC Il OOBSICHEHUS HAOIIOAACMBIX TPOIECCOB M SIBICHHM,
MO3HABATENbHON, WH(OPMAIIMOHHOW M YWUTATEIbCKOM KYJIbTYpbl, B TOM 4YHCIE
HABBIKOB CaMOCTOATENBbHOM paboThl € y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOH, JOCTYINHBIMH TEXHUYECKHMMH CpEJACTBaMU HWH()OPMAITMOHHBIX
TEXHOJIOTHUH;

MHTEpPEC K OOYYEeHHI0O W TO3HAHUIO, JH0O03HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €amMOOOpa30BaHUIO, TMPOEKTHOM W HCCIEAO0BATENIbCKOM
NeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJICHHOCTU W YPOBHSI OOyYEHHsS B
JlajabHEHIIeM;

4) popmMupoBaHHSs KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3/I0pPOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUN H
HEMPUSATUE BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS aIKOTOJIs, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIUMOCTH  COONIOJICHUSI TMpaBuid  O€30MacHOCTH TIpU  OOpalieHud C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEPEC K MPAKTUYECKOMY M3y4eHHUI0 mpodeccuil U TpyJia pa3IudHoro poja,
YBaKEHHE K TPYAY U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHUSI  MPEAMETHBIX  3HAHMH 1O  XHMMHHM, OCO3HAHHBI  BBIOOp
VHJIUBUAYAJIbHOW TPACKTOPUHU TMPOJOKEHUST 00pa30BaHus ¢ YU4ETOM JTMYHOCTHBIX
WHTEPECOB M CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHEeNnTHON MpodeCcCHOHAIBHON EATeIbHOCTH U Pa3BUTHSA HEOOXOJMMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHOMN Cpejie;

6) IKOJIOrHYECKOT0 BOCITUTAHMS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHHUE IIEHHOCTH 3JI0POBOr0 M
O6e3omacHOoro oOpas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
MpaBuI O€30MACHOTO MOBEJICHUS MPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTYyaIlUsX,
YIPOXKAKOIIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJTy4YaeMbIe MPU W3YYCHUH XUMUU, IS
pELIEHNs 3a/1a4, CBA3AHHBIX C OKPYKAIOWIEHU MPUPOIHON CPENOM, ISl MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUs TJ00aJIbHOIO  XapakTepa
IKOJIOTMYECKUX MPOOJIeM W MyTeW WX pelieHus MOCPEACTBOM METOJIOB XHMUH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIACISIOT 3HAUYUMbIC IS
dbopMHupOBaHUS MUPOBO33pEHHUs OOIIEHAYYHbIE TIOHATHSI (3aKOH, TEOPHUS, TIPUHIIHII,
runore3a, (axkt, cucTema, TMPOIECcC, OJKCICPUMEHT U JPYyroe.), KOTOpHIC
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX W TO3BOJISIOT Ha
OCHOBE 3HAHWI W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEIOCTHOU



HAy4YHOW KapTHUHE MUpPA, U YHHUBEPCAJIbHbIE y4eOHbIE NeWCTBHs (IMO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOpPBhIE oOOecmeunBaoT (GopMupoBaHHUe
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
JIEATSIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XHMHUYECKHUX TOHATHH (BBLACISTH UX XapaKTEepPHBIC
IMPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHUSMHM), HCIIOJIb30BaTh
MOHSATUS 11 OOBSICHEHUS OTJEIbHBIX (DAKTOB M SBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUH JUIsl KiIacCU(DPUKAMK XUMHUUYECKUX BEIIECTB M XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBS3U MEXKAY OOBEKTAMH HW3Y4YEHUS,
CTPOHTH JIOTUUECKHE pacCyXJeHus (MHAYKTUBHBIC, JCIYKTHUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TMPUMEHSATH B TPOLIECCE TMO3HAHUA TOHATUS (NIPEAMETHBIE U
MeTanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIEC) MOJIENH, UCTIOJIb3yEeMbIE B XUMUHU,
peoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIE B XMUMHHU MOJICJIbHBIC MPEIACTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTa), XuUMH4eckas GopMmylla U ypaBHCHHE
XUMHUYECKON peakIiud — MpH PelIieHUH y4eOHO-II03HABATEIBHBIX 3a/1ad, C YU4ETOM
9TUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh M XapaKTePU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEAKIUM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPHYMHHO-CIICJICTBEHHBIE  CBS3M U
MPOTHUBOPEUMS B U3yYAEMBbIX IPOIIECCaX U SBJICHUSIX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAaHUs, a TAKXKE B KaUeCTBE OCHOBBI JIJIsi (POPMUPOBAHUS THUIOTE3bI 10 MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MPUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpraHU3aIllMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, (popMyaupoBaTh 0000IIEHUS U
BBIBOJIBI TIO Pe3yJibTaTaM MPOBEAEHHOTO OMBITAa, UCCIEAOBAHUS, COCTABIATh OTUYET O
MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpATH, AHAJIM3UPOBATH M HMHTEPHPETUPOBATH HH(POPMAIIUIO
Pa3JIMYHBIX BUIOB M (OPM MPEICTABICHUS, MOJTYyYaeMyl0 U3 Pa3HbIX HCTOUYHUKOB
(HaydHO-TIOMYyJISIpHAsl ~ JIUTEpaTypa XUMHUUYECKOTO COJIEPXkKAHUS, CIPaBOYHBIC
mocobus, pecypchl HWHTepHETa), KPUTUYECKH OIICHWBATH IPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATHh PA3IUYHbIE METOJbl M 3alpoChl MPHU MOUCKE U OTOOpe
UH(POPMALlMK W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIMOJHEHHS
y4eOHBIX W MO3HABATENBHBIX 3a7au ONPEICIEHHOTO TUMA, MPUOOPETEHHUE OMBITA B
0o0JlaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQZICHUE KYJbTYPOl aKTHBHOTO HUCMOJb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaATh ONTUMANBHYIO (hOpMY MpeacTaBieHUs UHopManuu u
WUTIOCTPUPOBATh pPEIIAEMbIE 3a/adyd  HECJIOXKHBIMM CXEMaMH, JMarpamMmamy,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

yMEHHE WCIOJb30BaTh M aHAJIU3MpOBaTh B Ipolecce ydyeOHOU u
UCCIIEIOBATENIbCKON NE€ATEIbHOCTH MH(POPMAIUIO O BIIMSHUU HPOMBINIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPaHCHOPTAa HA COCTOSHHE OKPYXKAIOIIEH MPUPOTHOM
Cpelbl.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHBbIC y4eOHbIE JeHCTBUS:

YMEHHUS 3aJaBaTh BOMPOCHI (B XOJ€ Auanora u (Win) AUCKYCCHUU) N0 CYIIECTBY
oOcyxnaemMoil  Tembl, (OPMYJIUPOBATh CBOU MPEJIOKEHUS  OTHOCUTEIBHO
BBIIIOJIHEHHSI IPEJJIOAKEHHOM 3a7a4H;

YMEHUS  NPEACTaBISATh  IOJYyYEHHbIE  PE3yJIbTaTbl  I03HABATEIbHOMN
NEATENbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jenarb IPE3EHTALUI0
pE3yJIbTaTOB BBIMOJHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JJaOOpaTOpHOIO OIbITA,
Ja00paTopHOM pabOTHI TTO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUs Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NIO3HABATEJILHOM U UCCIIEN0BATEIBCKON AEATEIbHOCTH PU PELIEHUH BO3HUKAOIINX
npobjsieM Ha OCHOBE Yyuéra OOIIMX HWHTEPECOB U COIJIACOBAHUS IO3MUIMM
(obcyxnenusi, 0OOMEH MHEHUSIMHU, «MO3TOBBIE€ IITYPMbI», KOOPAWHALUS COBMECTHBIX
NEeUCTBUM, ONpeACICHUE KPUTEPUEB MO OLICHKE KauyeCTBa BHIIOJTHEHHON pabOThl U
TIpyTHE).

PeryisiTHBHBIC YHMBEPCAJIbHbIC YUeOHbIe NeCTBHA:

YMEHUE CaMOCTOSITEIBHO OIpPENENATh LENN JeATEIbHOCTH, IUIAHHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NEeSTEIbHOCTh, BBIOMpPATh Hambosiee 3P(HEKTUBHBIE CIIOCOOBI pelIeHUsl YYEeOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBISAITh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUUA TMPU BBINOJHEHUHM 33JaHUM C  Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTax — BEIIECTBaX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, yYMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO OO0SA3aTENBHOIO
COJIep’KaHusl, YCTAaHOBIIEHHOTO JaHHOW (enepanbHON pabouell MIpPOrpaMMoi,
BBIJICJIIIOT: OCBOCHHbBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBui, crnenuduueckue I OpeaMeTHON  obmactu  «XUMHUS», BUIBI
NEATeIbBHOCTH 10  TOJYYEHHIO HOBOTO  3HAHHUS, €ro  MHTEpIpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K koniry oOyuenus B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX MOHSTHUN: aToOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JI0JIsi XUMHUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJib, 3JEKTPOOTPHUIATEILHOCTh, CTEICHBb
OKHCJICHMS, XUMHUYECKas peakius, KiacCupUKanus peakiuil: peakiuu
COCAMHEHUs, PpEAKUWU pa3JIOKEHHS, PEAKUUH 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U HHAOTEPMUYECKUE PEAKIUHU, TEIJIOBOM A((DEKT peakiuu,
SIPO aToMa, AJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, PaANyC aToMa,
XUMUYECKasi CBS3b, MOJIAPHAsl M HEMOJISIpHAs KOBAJICHTHAs! CBsI3b, MOHHAS
CBSI3b, WOH, KaTHUOH, aHHOH, pPacTBOpP, MaccoBasi JOJs BelIEeCTBa
(TIpolleHTHAsl KOHIIEHTpalusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITHUH W
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIOJIb30BATh XMMUYECKYIO CUMBOJIUKY JIJI1 COCTaBIEHUS (POPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONpEAeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCIECHHS  DJIEMEHTOB B  OWHApHBIX  COCIMHECHMSIX,
MIPUHAJIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COCAUHEHUN 10
dbopmynaMm, BHJ XUMHUYECKOW CBS3M (KOBaJIGHTHass M HOHHAas) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpsiBaThb cMmbIci Ilepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE TIEPUOJMYECKON 3aBUCHMOCTU CBOMCTB
XUMUYECKUX JJIEMEHTOB OT WX mMoJioxkeHus B [lepuogmyeckoi cucrteme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuoamaeckoit
CUCTeMbl XHMHYECKHUX DJIEMEHTOB: pa3jiuyaTh TOHATHUSA  «TJIaBHAs
noarpynna (A-rpymnma)» u «mnobounas noarpynna (b-rpymnma)», maneie u
OOJNBIIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrema xumuueckux »saementoB [l .
MeHneneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa, oOliee Ynuciao 3IEKTPOHOB U
pacnpeiesieHue UX M0 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEILECTBa,
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pEaklUU
BEILIECTB, 0 TETIOBOMY A (PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAasl ONMHCAHUE MPUMEpPAMU MOJEKYISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTEKAHUS XUMHUYECKHX TIpEBpalleHUN B
Pa3JIMYHbBIX YCIOBUSIX;

BBIYHMCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEILIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO »3JeMEeHTa Mo (opMylie COEIUHEHUS,
MacCOBYIO JOJIIO BEILIECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSTh OCHOBHBIE OIEPallUd MBICITUTEIBHON ESITEILHOCTH — aHANIU3 U
CUHTE3, CpaBHEHHUE, O0O000IIeHUEe, CHUCTEMaTHU3allul0, KilacCU(UKaIINIO,
BBISIBJICHUE TPUYUHHO-CJICJACTBEHHBIX CBA3€H — JIJIsi WM3Y4YEHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIC METO bl TTO3HAHUS
— Ha0NIoAeHue, U3MEepEeHne, MOACIUPOBAHUE, IKCIIEPUMEHT (peanbHbI U
MBICJICHHBIN);

CJIEIOBATh MPaBUJIaM IMOJIb30BAHUS XUMHUECKON MOCYA0M U Ta00paTOPHBIM
o0opyJIOoBaHMEM, a TaKXKe TMpaBWiaM OOpalleHuss C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIIUSIMA 110  BBITIOJIHEHUIO  J1aOOpaTOPHBIX
XUMUYECKUX OMBITOB M0 MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BomopoJia M KHCIIOPOJa), MPUTOTOBJIEHHIO PACTBOPOB C OMNpPEACIEHHON
MacCoOBOHM J0Jiel pAacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M TMPOBOJUTH
XUMUYECKUE DKCIEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB IIEIOUEH U
KHUCJIOT C TIOMOIIBIO HHAUKATOPOB (J1aKMyc, (eHON(PTAICHH, METUJIOPAHK U

TIpYTHE).

K koniy oOydeHus B 9 Kjacce nmpeaMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHWA: XHUMWYECKUU
3JIEMEHT, aTOM, MOJEKYJla, WOH, KaTHUOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTbh, JJECKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi PEaAKIUsl, XUMUYECKasi CBS3b, TEIUIOBOM d(PdekT
peaknuu,  MOJIb,  MOJSPHBIA  O0BEM,  PACTBOpP,  AJICKTPOJIHUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHUYECKAST IHUCCOLMALNS, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HeoOpaTUMbIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIHH,
OKHUCJIHUTEINb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBJICHHE, AJUIOTPOIHS,
amM(pOTEepHOCTb, XUMUYECKast CBA3b (KOBaJIeHTHas, VMOHHaA,
MeTaNInYecKasi), KpUCTaANTNYecKas peieéTka, KOppo3us METAIIOB, CILJIaBbI,
CKOpPOCTh XMMHUYECKON pEaklMH, MPEAENIbHO TOMyCTUMAas KOHLEHTpAaLHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHMX TMOHATHH U
IPUMEHSTH 3TH OHATHUSA IPU ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJI COCTaBIIeHUsI (POpMyJT BEIIECTB
Y YPaBHEHUM XUMHYECKUX PEAKIIUIA;

ONpENENATh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
ONpeneNéHHOMY KJIacCy COEAMHEHMH Mo (opmyrnaMm, BUA XUMHUYECKOU
CBs3U  (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHMSIX, 3aps/i MOHA M0 XMMUYECKOM (popmysie, xapakTep cpelbl B
BOJHBIX PAcCTBOPAX HEOPraHWYECKHX COEAMHEHUH, TUI KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;

packpbiBath cMmbIcia [lepuognueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh W XapaKTEpPU30BaTh
tabnuunyo (opmy Ileproguyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUA «rjaBHag noxarpynmna (A-rpynna)» W «noOo4Has
noarpynna (b-rpynma)», Manble W OOJbIIME MNEPUOABI, COOTHOCUTH
0003Ha4Y€HHUs, KOTOPhIE UMEIOTCSI B IEPUOANYECKOI TaOJIHIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sjapa, oOIlee 4YHCIO DJJIEKTPOHOB U paclpeielieHHe HX MO0
AJIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTH B HU3MEHECHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHHMI B Mpelesax MaJbIX MEPUOJIOB U
IJIAaBHBIX TOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJacCU(UIIMPOBATh XMUMHYECKUE DJIEMEHTBI, HEOPraHWYECKHUE BEIECTBA,
XUMHUYECKUE peakuu (10 YUCIYy M COCTaBYy YYacTBYIOUIMX B pPEaKUUU
BEILIECTB, MO TEIIOBOMY 3(h(eKTy, MO0 M3MEHEHHIO CTENEHEW OKUCIICHMS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U CHEeHU(PUUYECKHE XHUMHUYECKHUE
CBOMCTBa NPOCTBIX W CIOXHBIX BEUIECTB, TMOJATBEpPXKAAsl OIMNHUCAHUE
OpUMEpaMHi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTABJISITh ~ YPABHEHUSI  AJEKTPOJUTHYECKON  AMCCOLMALMHM  KHUCIOT,
LIEJI0YEU U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEaKIIM MOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKIAAIOIIUX CYIIECTBOBAHHUE
TeHETUYECKOM CBSI3U MEX]Ty BEIIECTBAMH PA3INYHBIX KIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
POTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAaHUSI XUMHUYECKHX TMPEBpAIllCHUHd B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO »JJIEMEHTa MO (QOopMylie COEIUHEHUs,
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHAYECKON PEAKLINH;

COOMIOAATh MPaBHJIa MOJIH30BAHUS XUMUYECKON TOCYI0N U 1a00paTOPHBIM
o0opynoBaHuEM, a TakXke IMpaBwia oOpallleHuss C BELIEeCTBaMH B
COOTBETCTBUM C MHCTPYKUMSIMH 110 BBINOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTIBITOB MO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(amMMmaka M yrieKucIioro rasa);

MPOBOANTH PEAKIINH, TTOITBEPKIAIONTNE KAaUeCTBEHHBI COCTAB PA3INIHBIX
BEIIECTB: pPACHO3HABATh ONBITHBIM MNYTEM XJIOpUA-, OpOMUA-, HOIMJI-,
kapOonat-, (docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI, KATUOHBI
aMMOHHS W HWOHBI HM3YyYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPTAaHMUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE OIEpallMi MBICTUTEIBLHON ACSITENbHOCTU — aHAIIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3aI1I0, BBISIBJICHUE TPUYNHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 M3Y4YEHHs] CBOWMCTB BEILECTB U XMMHUECKUX
peakiuii, eCTEeCTBEHHO-HayYHbIE METOABl TO3HaHWUS — HaOIIOJCHHE,
U3MEpPEHHE, MOJECIUPOBAHUE, SKCIEPUMEHT (peajbHblii M MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u deKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bu6mmoreka IIOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmuoreka [JOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
59 Bognopona.Ilonsarue o kucnorax 8 1 bubmuoreka [JOK
' U COJIsX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHHSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm
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[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837c
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9 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[loBTOpEeHME U yriaybieHue 3HaHUH bubmorexa LHOK
1.1 yEy ) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6
OcHOBHBIE 32aKOHOMEPHOCTH XHMHYECKHUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakuuit 6
DNEeKTPOIUTUYECKAS AUCCOLUAIIS bubmorexa LHOK
1.3 ' 8 1 1 https://m.edso0.ru/7f41a63
XHMMHMYECKHUE PEAKIUU B PACTBOPAX 6
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
bu6nmoreka [IOK
OO6m1ast XxapakTepruCcTUKa XUMUUECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["anorenst 6
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX bubnmoreka [JOK
2.3 anemMeHTOoB VA-rpynmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIMHCHUA

6
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OO6m1ast xapaKTepruCTHKa XUMHYECKHUX bubnmoreka [JOK
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUMHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bu6mmoreka [IOK
3.1 OO0mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxnerimme MeTamuibl 1 UX COSTUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3znen 4. Xumus u oxkpyxamwomas cpeaa
bubmuorexa [JOK
4.1 BemecTBa u maTepuaisl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

YYEBHO-METO/JIMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






