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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE TpeOOBaHWW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe deaepalbHON paboyeil IporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENogaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBartesibHbIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuM [Oa€T MOPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4yeHHs, BOCHUTAHUSI W Pa3BUTUS OOYYAIOIIUXCA CPEICTBAMU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIBHOE MpeAMETHOE COJZIep KaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE TIO
pazienaM M TeMaM MpOrpaMMbl MO XWMHUH, OMNpEIEseT KOJUYECTBEHHBbIE U
KaueCTBCHHBIC XapaKTePUCTUKU coepKaHusl, PEKOMEHYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUSI XUMHH C y4E€TOM  MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, OMpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeIbHOM
porpaMMbl HA YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHUs, a Takke TpeOOBaHUN K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUE XWUMHUHU CIYKUT OCHOBOU il (OPMUPOBAHMS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPa, BaXKHYIO
posib WrpatoT (GopMuUpyeMble XUMHEU MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TI00AThHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenune xumuu:



CHOCOOCTBYET  peanu3alMyd  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpOBaAHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOy4Jaronnxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM )KM3HU, TAK U B IPO(PECCUOHATILHOM 1€SITEIbHOCTH;

3HaKOMUT CO CHeUu(PUKOi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOUXCS;

CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMH XUMHH OOECHEYMBAIOTCS CHEeIUpUKON
ColepKaHusl  y4yeOHOro  IMpenMera, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYEeCKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOpPMUpOBaAHA HA OCHOBE
CUCTEMHOTr0 noaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuuu. OO0e 5TU CHUCTEMBbl CTPYKTYpPHO OPTraHHU30BaHbl 1O TMPUHIIUAITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOIMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckne 3HAaHMS PACCMATPUBAKOTCA HAa OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U



METO/JaM TIO3HAHWS B Hayke. M3ydeHune XWMUM MPOUCXOIUT C MPHUBICYCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKaromuid MHUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATETLHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHUHM CHUCTEMBl XHUMHUECKHUX
3HAHUN — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAyYHbBIM METOJaM T[IO3HAHUS TIPU HW3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TPaBMWJI 0€30MacHOro OOpamlieHusi ¢ BEHIECTBAMU B
MOBCETHEBHOM >KU3HHU.

[Ipn M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYCHWE MTPUOOPENH TaKKe MEeIH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HaAmpaBJICHHOCTh OOYYEHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
OoOy4JaroImmMxcss K CaMOCTOSATEIBLHOW IO03HABATEILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCIOBUM, CIIOCOOCTBYIONMIUX MTPHUOOPETCHUIO 00YJIaIOIIUMHUCS
OTBITa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOIMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB IEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHWBATh SBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJIYYCHHBIC MPH H3YYCHUU
XUMUH, TPUMCHATh WX IPH PEIICHHH MpoOjeM B IOBCEAHEBHON J>KH3HU U
TPYZILOBOU IE€ATENBHOCTH;

— (¢dopmupoBaHre y OOYy4YaOIIMXCS TyMAaHUCTUYECKUX  OTHOIICHHM,
MOHUMAHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHA IS BBIPAOOTKH JKOJIOTHYCCKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXPAHEHHUS CBOETO 310POBbS U OKPYKAIOIIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHWIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,



TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpOo(uis U HaAMpaBlIE€HHOCTU AajbHEHIIero
oOy4JeHwUs.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX I H3YYEHUS XHMHH HAa YpOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. 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. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE 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 pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (QpUIbTpOBaHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU 4desoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyueckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMmbOTEPHbBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. OHU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUOAa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

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 U npaktuku. [[. M. MenneneeB — yd€Hbli H
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu 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, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU 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 KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), 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

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (0Omme 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 cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. 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
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl 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. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK 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 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenrne. CoenuHeHHs KpeMHus B mpupoge. OOmue mnpeactaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOM KU3HU.

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
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coeIMHEHUN (BO3ZMOXKHO HCIOJIB30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

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
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, 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 aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), 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
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(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 TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 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
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEepUOAHUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTHUTalOTCsd B XOJi¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUH C TPAIULUOHHBIMU POCCHUICKUMU
COLIMOKYJIETYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, NPHUHATHIMU B
oOLIeCTBE MpaBUJIaMM U HOpPMaMHU I[OBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3ALIMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIHUXCs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
YU HAydyHOMY HAaclIe[IUl0, TOHHMMaHUs 3HAYEHUS XUMUYECKOM HayKh B >KU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOI MH(pOpMaiuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOILECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHS:



MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TMpaBUaX MEKINYHOCTHBIX
OTHONICHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JIEATENbHOCTH NpU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJEHUE W TMIOCTYNKM CBOMX TOBApHUINEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUSI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUUYECKHMMH CPEACTBAMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIOO003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBui O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKHMH BEIIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUKW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHMBUTyaIbHON TPAEKTOPUU MPOJOHKSHHS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;



6) 3K0JI0rHYecKOro BOCIUTAHUS

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYJIbTYphl, OCO3HaHUS TIJOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3yibTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LIETOCTHOMN
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE OOecneunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO y4yeOHOMU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH HOHSTHSMH), HCIIOJIb30BaTh
MOHATHUS 17151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, NENYKTUBHbBIC, I10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHbIE MPEACTABICHUS —
XUMHUYECKUH 3HAaK (CHMMBOJI JJIEMEHTAa), XUMHUYecKas (QopMmyja M ypaBHEHHE
XUMHYECKON peaKlni — MPU PelIeHnH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yU4ETOM
TUX MOJIENbHBIX MPEJCTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE



NPU3HAKU U3YyYaeMbIX OOBbEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKHX PEaKIIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIIOIb30BaTh IOCTABJIECHHBIE BOINPOCHI B KAYE€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIETOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, NMOJIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl NMPHU MOUCKE M OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOI aKTUBHOT'O MCIIOJIB30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBAaTh B Ipolecce Y4YeOHOH H
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOMU
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJ€ Juaiora W (WIih) JIUCKYCCUHU) IO
CYHUIECTBY  OOCYXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOM
JEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pe3yabTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOrO OIbITa,
n1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JICSITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIUX TPOOJIEeM Ha OCHOBE yduéTa OOIMMX WHTEPECOB M COTIIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEIsATh UENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesTEeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOATEIIbHO COCTABJISATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUA TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJIYYECHHOTO PE3yJbTaTa 3asBICHHON IIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Mpe/IJlaraéMble B YCIOBUU 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEeIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
neucTBul, cneruduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BUJBI
JEATeIbHOCTH 1O  TOJYyYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aToOM, MOJIEKYJa,
XUMHUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1sl XUMHUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMHYECKasl peakuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEUICHUs, pPeaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiin,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBsA3b, MOH, KATUOH, aHUOH, PAacTBOP, MAcCOBas J0JIsl BEIIECTBa
(IpolLieHTHAs! KOHILIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUU H
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBs3M (KOBAJICGHTHAas W WMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIINE TEPUOJbl, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [ U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YUcio dJIEKTPOHOB
U pacrnpeiesiCHUe UX MO JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATeIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTHU3aIMIo, KiacCu(uKaluio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PpEaKIHil, €eCTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJIbHBIA U MBICIICHHBIN );



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7a00opaTopHbIM O00OpYyIOBaHMEM, a TaKXe MpaBWiaM OOpalleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BeEHIECTB (BOAOpPOJAa H KHCIOpPOJa), TPUTOTOBIICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBIO WHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K koniy oOyudeHus B 9 Kkiacce npeMeTHbIE pe3yIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTEIIECHb
OKHUCJIEHHS, XUMUYECKasl peakiusi, XUMUYeCcKas CBsA3b, TEIUIOBOU 3PQeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIMUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTrop, XWUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEoOpaTUMbIE pPEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METaJuINYecKasi), KpUCTAIMYECKas pElETKa, KOPpPO3Hs METaJlIOB,
CIUIaBBbl, CKOPOCTb XUMHWYECKOM pEaKIUH, MPEAEeNbHO JOIyCTUMAs
koHueHtpanus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBiieHUS (HopmyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpEENATh BaJIEHTHOCTh U CTETIEHb OKUCICHHS] XUMHUECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYEeCKasl) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (opmyre, XxapakTep cpelsl B
BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COCIUHEHMM, THUIl KPUCTAIUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
00O3HAYEHHUSA, KOTOpbIE HMEIOTCS B TEPUOAUYECKON Tabmuie, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MCHCHHMH CBOWCTB JJIEMEHTOB M MX COCAMHEHUN B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEH OKUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUS JJICKTPOJUTHUYCCKON JUCCOIMAINNA  KHCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IpaBWia OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpoMu-,
uonua-, kapbonat-, ocdar-, cunmmkar-, cynbdar-, TUIPOKCHU-HUOHBI,
KaTHOHbI aMMOHUS WM HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX paCTBOPaX HEOPTAHUUYECKHUX BEILECTB;



IPUMEHSTH OCHOBHBIE OIEPAIIUH MBICITUTEILHOW NEATEeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE TIOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecrtBa u xumnueckue 15 1 bu6nmorexa LIOK
' peakuuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [JOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bonopona.Ilonstue o kucnorax bubmuoreka [JOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ileproanueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunorexa LIOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKasa CBI3b.
3.2 OKHUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUN
bubnunorexa LIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemmecTBo 1 XUMHYeCKHE peaKkul
[ToBTOpEeHUE 1 yruyOneHne 3HAHUMA bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepucTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa LOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
. bub6nmoreka [IOK
3.1 Obmpae cBokCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU Y4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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