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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl
OCHOBHOTO 00111eT0 00pazoBanusl, npeacrapieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepasibHOM paboyeil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIIEHIMHU MPENogaBaHus
yuebHOro mpenMera «XuMHusS» B 00pa3oBaTeNbHBIX oOpraHuzauusx Poccuiickoii
denepanum.

[Iporpamma no xumun Ja€T NpeACTaBICHUE O LEJX, 00IIel CTpaTeruu 00yUeHus,
BOCITUTAHUSA U Pa3BUTHsI O0YUaAIOIIUXCS CPEACTBAMHU YU4EOHOTO MPEeIMETa, YCTaHABIUBACT
00s13aTeNIbHOE TMPEIMETHOE COJEepKaHue, IpeAycMaTpUBaeT paclpelieiieHue €ro Io
KJIaccaM U CTPYKTYpPUPOBAHUE IO pa3jiesiaM U TeMaM MPOTPaMMbl IO XUMHH, ONPEIETseT
KOJINYECTBEHHBIE U KAuE€CTBEHHBIE XapaKTECPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MOCIEAOBATEIbHOCTh  M3YYEHHUS]  XMMHM C  Y4ETOM  MEXOPEAMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JOTMKM y4eOHOTO MpOoliecca, BO3PACTHBIX OCOOCHHOCTEH
00yyYaroImuxcsi, ONpeaesieT BO3MOXKHOCTH MpeaMeTa JJisi peaau3aluud TpeOOBaHUN K
pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHON MPOTpaMMbl HA YPOBHE OCHOBHOIO
oO1mero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yJibTaTaM OOYYEeHHs] XUMUU Ha YPOBHE
1eJiel M3y4yeHus MpeaMeTa U OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEIBHON JESITEIIBHOCTH
00yyJaroIIerocs 1o OCBOSHUIO y4eOHOT'O COJIePKAHUS.

3HaHWE XUMHUM CIYXXUT OCHOBOM [iIi  (POPMHUpPOBAHUST  MHPOBO33PEHUS
o0yyJaroIierocs, ero MnpeaCTaBICHU O MATEPUAIBLHOM E€IUHCTBE MHpA, BAXKHYIO POJIb
UrparT GOpMHUpPYyEMbIE XUMHUEH MPECTABICHUS O B3aMMOIPEBPAIICHUSX YHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPHUPOJIE, O MyTIX pelIeHus riIo0adbHBIX MPoOJIeM YCTONYUBOTO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM W SKOJOTHMYECKOU
0€301acHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peau3aiii BO3MOXKHOCTEH JIsI caMOpas3BUTHS U (OPMHUPOBAHUS
KyJIbTYPBI IMYHOCTH, €€ 0011el U (YyHKIIMOHATHFHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommuxcsi,  HAaBBIKOB ~ HUX  CAMOCTOSITEIBHOM  y4eOHOM  JeATENbHOCTH,
DKCIIEPUMEHTAJFHBIX WM HUCCJEJAOBATEILCKUX  YMEHHMM, HEOOXOIMMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CIIeU(PUKON HAYIHOTO MBINIICHHUS, 3aKIa/IbIBA€T OCHOBBI IIETTIOCTHOTO
B3IJIA/1a HAa EQUHCTBO IPUPOIBI M YEJOBEKA, SIBISETCS OTBETCTBEHHBIM JTallOM B
(hOpMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYarOIUXCs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHUYECKOE O00Opa3OBaHME
00yJarommxcs.



JlanHble HampaBji€HHS B OOyYEHUH XUMHUH O0O0ECIEeYMBAIOTCSA CHEeHU(PUKON
coliepKaHusl y4eOHOro IpeIMeTa, KOTOPhIN SBISETCA MEJAarOrH4ecKy aganTUPOBAHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOro oOmHiero oOpa3oBaHHMs OpPUEHTHUPOBAH Ha
OCBOEHME OOYyYalOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATUN XHUMUH, OCHOB
HEOPraHNYECKOM XUMHUHU U HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHATHI OpPraHUYeCKOM
XUMUH.

Crpykrypa coaepxaHUs HporpaMMbl IO XUMHUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO0 noaxoza k e€ nyuenuro. ConepxaHnue CKIaAbIBACTCA U3 CUCTEMBI IIOHATHI
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI 0 XuMuueckon peakunu. O6e
OTU CHCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO NPHUHLUITY IOCJIEIOBATENBHOTO Pa3BUTHUSA
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMN CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

TeopeTnueckne 3HaAHUSA PACCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U
OCMBICJIEHHBIX (pAKTOB, PAa3BUBAIOTCS IMOCJIEI0BATEILHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMIOJHAS (PYHKIMU OOBSICHEHUS] W TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI U
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOJIyYEHHS U3Yy4aeMbIX BEILECTB.

OcBoeHue nporpaMMsbl 10 XUMUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEJACTABICHUS O
XUMHAYECKON COCTABIIIONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOIBL,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IO3HAHMs B Hayke. M3yueHue
XUMHHU TIPOUCXOJIUT C MPUBJICUCHUEM 3HAHUN U3 paHEe U3yUYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Duzuka. 7 Knaccy.

[Ipy u3ydeHHH XUMUU NPOUCXOIUT (HOPMHPOBAHHE 3HAHMM OCHOB XHMMHYECKOU
HAayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKON JeATEeIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. 3agadya y4yeOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XHMUYECKUX 3HAHUM — BaKHEMIINX
(akTOB, MOHATUNA, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUH, TOCTYNMHBIX O000IIEeHUN
MHPOBO33PEHYECKOT0 XapakTepa, A3blka HAayKH, B MPUOOIIEHHH K HAyYHBIM METOJam
MO3HAHUS TPU M3YYEHUM BEHIECTB M XHWMHUYECKHX peakuuid, B (HOPMUPOBAHUU U
pa3BUTUU TO3HABATENbHBIX YMEHUHW M MX NPUMEHEHHWU B Y4EOHO-IO3HABATEIbHON U
yueOHO-HCCIIeI0BaTENIbCKON AEITeTbHOCTH, OCBOEHUH MpaBui 0e30macHoro oOpalieHus
C BELIECTBAMH B ITIOBCEJHEBHOM KU3HU.

[Ipy wW3yyeHMM XMMHMM Ha YPOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHMs BaKHOE
3HaYeHHe MPUOOPENN TaKUE 1, KakK:



— GOpMHpOBAHHUE  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaAMOCTOSITEIbHOMY MPHUHSATHIO  PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUSI Ha CUCTEMaTHYECKOE MPHUOOLIEHUE 00YYaIolUXCs K
CaMOCTOSTENIbHOM TI03HABATENLHON JIESITEIbHOCTH, HAyYHBIM METOJIaM IIO3HAHMS,
(bopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrieyeHue yciaoBui, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa
pPa3HOOOpa3HOM JESATENIbHOCTH, TMO3HAaHUS M CaMOINO3HAHHWA, KIIOYEBBIX HABBIKOB
(KITFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JJIsI PA3JIMYHBIX BUIOB
NEATEIIbHOCTH;

— (opmupoBanue oOuel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJICe YMEHUN OOBSACHITH U OIIEHUBATh SIBJICHUS OKPY>KAIOIEr0 MUPA, UCTIONIb3YS
3HaHUSA M ONBIT, MOJYYEHHbIC MPU H3YYECHUU XUMHUH, MPUMEHATh UX MPU PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— ¢dopmupoBaHrue y OOy4YarOUIUXCA TYMaHUCTUUYECKUX OTHONIICHUW, MOHUMAHMS
IIEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHM HSKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM NEATEILHOCTH B IEJISX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KarOIIEW IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO0miee 4uClIO YacoB, OTBEAEHHBIX Ui M3YYEHHS XUMUU HAa YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeToAax MO3HAHMS B XMMHH. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

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

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

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BeulecTBo. Haxoxknenuwe kuciaopoga B HOpupone, (u3Mueckue M XUMHUUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



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

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
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 ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

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

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

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

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

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCcTBIE Bojgopoaa ¢ okcuaoMm mead (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJECHMCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



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

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOAHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIC METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[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  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIiaM U Mepruoaam.

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

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 311€MEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpU M3YyYEHHM XMMHM B 8 Kilacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAyYHbIN (akT, TUIoTe3a, TEopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3apsjl, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

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

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

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeroBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uloB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAaHUE 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, COCIMHEHUS), paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOZA HAa OPraHW3M 4YeJIOBEKa. BaxkHeWlme XJIOpUAbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCIOT U crnenududeckrne). XHUMHUYECKUE PEaKIInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpupone. AMMHUaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius 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. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BoJgoéMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHWYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUIEHHOCTU. Ba)kHeMIllne CTPOUTENbHBIE MaTepHallbl: KEPAMHKA,



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 (BO3MOXKHO HCIIOJb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUYECKHX 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
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX ya0OpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BAaHNE BUJICOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  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 MPUMEHEHHE B ObITY W MPOMBIIIIJIEHHOCTH.

[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 W Kanusa. [IpuMeHeHne 1IenoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmine coequHEHUs KaiblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMHUHUS, [UHKA, 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 TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 M0 Teme « Baxxnenme
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 3arpsi3HEHUE OKpYKAoUIEH cpeanl (MpeaeibHasl TO0MyCTUMAst
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€l MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA [IPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PEe3yIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs
JOCTUTAIOTCST B XOjA€ OOY4YCHHS XUMHUU B CAMHCTBE YYEOHOW M BOCHHUTATEIILHOMN
JEATEIBHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKHMH COIIMOKYIbTYPHBIMU U
JTyXOBHO-HPABCTBCHHBIMHM IICHHOCTSMH, NPHHATBIMH B OOINECTBE IpaBHJIaMU U
HOpPMaMH IIOBEJICHUS M CIIOCOOCTBYIOT TMpOIlecCaM CaMOITO3HAHHUS, CaMOPa3BUTHS U
coIMaIn3au 00y4aromuxcs.

JIM4HOCTHBIE PE3yIbTATHI OTpaXaroT TOTOBHOCTD 00yJaroIIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMN M PACIIUpPCHHE
OIbITA ASATCIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHHSI K OTCUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy9HOMY HACJCAWIO, TOHUMAaHUS 3HAYCHHS XHUMHYECKOWM HAyKH B IKH3HU
COBPEMEHHOI0 OOIIEeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HHpOpMaIen o
MEPEIOBbIX JIOCTIDKCHHUSAX UM OTKPBITHUSAX MHUPOBOM M OTCUECTBEHHOM XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

IPEACTaBICHUS O COIMAIBHBIX HOPMAaX M MPaBHIIaX MEXIUNIHOCTHBIX OTHOIIICHHMA
B KOJUICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4eOHO-HCCIIeIOBATEIILCKOM, TBOPUYCCKON U IPYTUX BHIAX JASATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  MPU  BBINOJIHEHHMH  Y4EOHBIX,
MMO3HABATEIIBHBIX  3a/1ad, BBIMOJTHCHUM XUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHMIO M B3aMMOIIOMOIIM B IIPOIIECCE
ATOW y4eOHOU IEeSATENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHE U TOCTYIIKHU
CBOMX TOBApHIIEH C MO3UIIMH HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM OCO3HAHMSI
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKHE TMIPEJCTABICHUS O BEIISCTBE M XUMHYCCKOM peaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKU U COCTABIISIOIINE OCHOBY
JUTSI TIOHMMaHMs CYITHOCTH HAayYHOW KapTHHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIBI, B3aUMOCBS3IX YEJIOBEKA C MMPUPOTHON CpeIoi, O
POJIM XMMUU B TTIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HANpPABJICHHBIC HAa TMOJYyYE€HWE HOBBIX 3HAHWUNA TIO
XUMUHU, HEOOXomuMmble I OOBSICHEHHS HAONIOJACMBIX IIPOIIECCOB U SIBJICHUH,
M03HABATEJILHOM, HHOOPMAITMOHHONW M YUTATCIIbCKOW KYJIbTYphI, B TOM YHCJIC HaBBIKOB
CaMOCTOSATEIIbHOH paboThl ¢ Y4YCOHBIMM TEKCTaMH, CIIPABOYHOW JIMTEPaTypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHUI;



MHTEpEeC K OOY4YeHHIO M T[O3HAHHIO, JHOOO3HATENBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHON U UCCIIEIOBATEIILCKOM AEATEILHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAMPABICHHOCTH M YPOBHS 00y4EHHUS B JalIbHEUIIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE IIEHHOCTH YKU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10pPOBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 )KU3HHU, OCO3HAHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX
NPUBBIUEK (YIMOTPEOJIEHUS aJIKOroJisl, HAPKOTUKOB, KYpPEHHUs), HEOOXOIMMOCTH
coOJII0ICHNS TTpaBWJI OE30MACHOCTH MPH OOpalIeHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peaJbHOU KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HM3Y4YEHHUIO NMpodeccuid W TpyJa pazIudyHoOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS NPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHBIH BbIOOp MHIMBUIYaJbHOU
TPACKTOPUHU MPOJOJDKEHUSI O0pa30oBaHHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB MU
CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEIHON
MpOECCUOHAIBHON JIEATETbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPUPOIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, MOHMMAHHE LIEHHOCTU 3JI0POBOrO0 U 0E€3011acHOTO
oOpaza JKHW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3J0pPOBbI0, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUSI MpaBuil 0€30MacHOro
MOBE/ICHUS NpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUSIX, YTPOKAIOIINX 310POBbIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH MPUMEHSTh 3HAHMS, TMOJydaeMble MPU H3YYEHUU XUMUH, IS
pelIeHns 3a/1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHON CPENOM, ISl TMOBBILICHUS
YPOBHS 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHUS IJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX
npobiieM W MmyTell MX peleHHs TMOCPEICTBOM METOJ0B XHMHUH, 3KOJOTHYECKOTO
MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEJIbHOM, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX PpE3yJbTAaTOB  BBIACISIOT  3HAYUMBIE  JUIS
dbopMHpOBaHUS MHPOBO33pEHUSI OOIEHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIIUII,
runoresa, pakrt, CucTeMa, IpoLecc, SIKCIEPUMEHT U JPYToe.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHWM M3 ITHX
npeaMeToB (GOpMUPOBATH MPEACTABICHHE O IEJIOCTHOM HAy4YHOM KapTHHE MHpa, H
yYHHUBEpCajdbHble  yueOHble  nelcTBUA  (TIO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
pEeryJIATUBHBIE),  KOTOpble  oOecmeunBalOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IUIAHUPOBAHMIO M OCYIECTBICHUIO YU€OHOU €S TENbHOCTH.



Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jiornuyeckue 1eMCTBHA:

YMEHHS UCTOJB30BaTh NPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBIC] XHUMHUYECKHX MOHATUH (BBIAEIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBaTh B3aWMOCBS3b C APYTUMU TOHATHSAMHU), HCIIOIb30BaTh MOHSATUS IS
OOBSCHEHHSI OTHENBHBIX (PAKTOB W SIBJICHWUW, BBIOWpATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(pUKanuu XUMUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUW, yCTaHABIMBATh
MPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HM3YYCHHUS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHUBHBIC, II0 aHAJIOTHH), JeJaTh BBIBOALI U
3aKJIIOUCHUS;

YMEHHE TPUMEHATh B TMpoOIlecce IO3HAHUA TMOHATHS (IpeAMETHbIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, HCIOJIb3yeMbl€ B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSIEMbIE B XHMHH MOJCIBbHBIC IPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI DJJIEMEHTA), XuUMHUUYeckas ¢opMmylia H ypaBHEHHE
XUMUYECKOW peakiuy — NpU pelIeHUd y4eOHO-I03HABATENIbHBIX 33J1ad, C YUYETOM ITHX
MOJICIBHBIX TPEACTABICHUM BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUW, BBISBIATH
o0Imue 3aKOHOMEPHOCTH, IPUUYMHHO-CJICACTBCHHBIC CBS3M HM IPOTHBOPEUMS B
M3y4aeMBbIX IIpoIeccax U sIBICHUSX.

ba3oBble ucciienoBarTe/bLCKHe IeiiCTBUS.

YMEHHME UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOChI B KAa4eCTBE WHCTPYMEHTA
MTO3HAHUSA, a TAK)KE B KaueCTBE OCHOBHI ISl (DOPMHUPOBAHMS THUIIOTE3BI IO MPOBEPKE
MPABUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

IpUOOpETeHHE OIbITa II0 IUIAHWPOBAHHMIO, OpraHMW3alldd W TPOBEACHUIO
YYECHUYECKMX  JKCIHEPUMEHTOB, YMEHHUE HaOmojaTh 3a  XOJOM  Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbrar, (HOopMyIupoBaTh O0O0O0OIICHUS WU
BBIBOJIBI 10 pe3yJibTaTaM MPOBEIEHHOTO OMbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
MpoJieJIaHHOM padoTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH U  HMHTEPHPETHUPOBATH  HUHGPOPMAIUIO
pPa3IMYHBIX BUJOB W (OpM MpeacTaBlICHUS, TMOJIYy4aeMyI M3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JINTEpATypa XUMHUYECKOTO COJEPKaHMsI, CIPAaBOYHbBIE MOCOOMS,
pecypcel MIHTepHETa), KPUTHYECKH OIIEHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TMPUMEHATh Pa3JU4YHbIe METOJbI M 3ampochl IPH TMOUCKE U OTOOpe
nH(OpPMAITUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOMUMBIX VISl BHITIOJHEHUS yU4eOHBIX
M TI03HABATENLHBIX 33/ad OMPEEIEHHOTO THIIA, MPUOOPETEHUE OMbITa B 00JACTH
WCIIOJIB30BaHUs ~ WH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBIIAJICHUE
KyJbTYpOH  AKTUBHOTO  HCIIOJIb30BAHUSA  PA3JIMYHBIX  ITOMCKOBBIX  CHCTEM,



CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMYy MpeACTaBlIeHUs HHPOpMALUU U
WUTIOCTPUPOBATH PElIaeMble 337aud HECIOXKHBIMUA CXEMaMH, AUarpaMMaMu, JPYTUMU
dbopmamu rpadUKu ¥ UX KOMOUHAITUSIMU;

yMEHUE HCIOJNb30BaTh U  AHAIM3UPOBATH B  IIpollecce  y4yeOHOM W
UCCJIEIOBATENLCKOM  JIEITEIbHOCTH HMHQMOPMALMIO O BIMSHUHM POMBIIUIEHHOCTH,
CEJIbCKOTO X035IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIECH MPUPOIHOM Cpebl.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBUA:

yYMEHUS 3aJlaBaTh BOMPOCHI (B XOJle Auanora v (Wiau) ITUCKYCCUM) MO CYIIECTBY
o0cy/1aeMoi TeMbl, (OPMYJIMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHLHO BBIMOIHEHUS
NpeJIOKEHHON 3a1auu;

YMEHHUSI IPECTaBISITh MOJYyYSHHBIC PE3yIbTaThl IO3HABATEILHON JIEATEIHHOCTH B
YCTHBIX WM THCHMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yNbTaTOB BBITIOJHEHHUS
XUMHUYECKOTO 3KcrepuMeHTa (1abopaTOpHOro OmbITa, Ja0OpaTopHOW paboThI 110
MCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHHSI y4eOHOTrO COTpyIHHMYECTBA CO CBEPCTHHMKAMH B  COBMECTHOH
MO3HABATENBHON M HCCIEIOBATENIbCKON ACSITENFHOCTA MPHU PEIICHWH BO3HUKAIOIIUX
npo0sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTVIACOBAHUS MO3ULIUN (00CYKIeHUS,
OOMEH MHEHMSIMHM, «MO3TOBBIE IITYPMbD», KOOPAMHALIUS COBMECTHBIX JEHCTBHIA,
oTpe/ieNIeHue KPUTEPHEB 10 OLIEHKE KauecTBa BBIMOJIHEHHOMN paboThl U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITENIbHO OMpEAeNATh IeNu JeATEIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISAT, KOHTPOJMUPOBATb M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpaTh HambOosee A((PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENbHBIX  337a4, CaMOCTOSITEIbBHO  COCTaBIIATh WJU  KOPPEKTUPOBATH
MIPEIOKEHHBIA aTOPUTM JEWCTBUM NPU BBINOJHEHUN 3aJaHUNA C yYETOM NOJYyYEHUS
HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUAX, OICHUBAThH
COOTBETCTBHUE IOJIYUEHHOTO pE3yJibTaTa 3asBJICHHON 1LI€JH, YMEHHE HCIOJIb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraeMble B YCIOBUHU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yibTaToOB MO OCBOCHHUIO 00S3aTEILHOTO COACpXKaHMUS,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabodeil mporpaMMOi, BBIICIISIIOT: OCBOCHHBIC
0Oy4aroIUMUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIA, cCielUPUUEcKHUe s
npeIMeTHON o0nactu «XUMHS», BUIbI ACSITEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalny, TPeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX M HOBBIX
CUTYaIUSX.

K koHiy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTPakaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

e pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKUX TOHSATHUH: aTOM, MOJEKYyJa,

XUMUYECKUN 3JIEMEHT, IPOCTOE BEIECTBO, CJOXKHOE BEIEeCTBO, CMECh



(omHOpOAHAs W HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAS AaTOMHAs W
MOJIEKYJISIpHAsl Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIONISi XUMHYECKOTO 3JIEMEHTa B COCIUHEHHM, MOJISIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAaHME, COJb, OJJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHMCJICHUS, XUMHYECKas peakuus, KilaccuuKamus peakiuil: peaxiuu
COCIMHEHHUSI, PEaKUHUH DPa3JIOKEHHUs, PEaKUUU 3aMEIEHUs, pPeakuuu oOMEHa,
9K30- U DHAOTEPMUYECKUE PEAKINH, TEIJIOBOM 3P (EeKT peakuuu, SApo aToMma,
AJIEKTPOHHBIN CJIOM aroma, aroMHas opOuTanb, pajuyCc aromMa, XUMHUYEcKas
CBA3b, IIOJSIPHAs W HEMOJSPHAs KOBAJECHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJsA  BemecTBa  (IPOLIEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHU U MPUMEHATH
9TH TIOHSTHS NPU ONMCAaHUU BEUIECTB U UX IIPEBPAICHMIA;

UCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUs (pOpMYJI BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpENENsITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHMSX,
CTENIEHb OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COECIUHEHUAX, MPUHAJIEKHOCTh
BEIIECTB K OMNpeAeNEéHHOMY KJaccy coeluHeHud 1o dopmynaMm, BuA
XUMHUYECKOH CBsI3U (KOBAJIEHTHAsl M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
packpeiBath  cmbicn  I[lepumoamueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBaTh MOHMMAaHUE TMEPUOAUYECKON  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HUX IoyIokeHus B Ilepumonnueckoid cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

OMKCHIBATh U XapaKTepU30BaTh TabmuuHyro (popmy Ilepmonuueckoit cucTemsl
XUMUYECKUX BJEMEHTOB: pa3jinyaTh TMOHATUS «TJaBHas mnoarpynmna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)y, Mansie u 00JIbIINE TIEPHUOIBI,
COOTHOCUTH OO0O3HAueHUsl, KOTOpble MMelTcs B Tabuuue «llepumomuueckas
cucreMa xumuueckux osaemeHToB JI. WM. MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
aJ11pa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACIpeIeTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYEeCKHEe BEIIECTBA,
XUMUYECKUE PEAKIINH (IO YHCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
1o TernoBoMy 3G dexTy);

XapaKkTepu30BaTh (ONUCBHIBATH) OOLIME XUMUYECKHUE CBOWCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KAAs OMHCAHUE NPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;



MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX Kady€CTBEHHOIO
COCTaBa, BOBMOYXHOCTH NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B pa3IMYHBIX
YCIIOBHSIX;

BBIUUCIISITH OTHOCUTENIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJIK0 XUMHUYECKOTO 3JIEMEHTA 10 (popMysie COeIMHEHUs, MAaCCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHHIO XMMHYECKOM
peakuuy;

IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENIBHON NEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHME, O0OOIIEHHE, CHUCTEMaTH3aluIo, KJIacCU(UKAIHIO,
BBISIBJICHUE [PUYUHHO--CJIEJICTBEHHBIX CBS3€d — JUIs1 HM3yY€HUs CBOMCTB
BEILIECTB M XUMHUYECKHX PEAKIIHMI, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS —
HaONIoZICHUE, W3MEPEHUE, MOJECIUPOBAHUE, OJKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN );

CJIeIOBaTh IpaBUjIaM IOJb30BAaHUS XMMUYECKOW IMOCYNO0M M J1ab0paToOpHBIM
o0opyqoBaHMEM, a TakXke npaBwiaM oOpalleHuss C BellecTBaMu B
COOTBETCTBUM C MHCTPYKIUSMU IO BBITOJIHEHHUIO JA0OPATOPHBIX XUMHUYECKHX
ONBITOB IO TMOJYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BELIECTB (BOAOpOAa U
KHCJIOPOJIa), MPUTOTOBIICHUIO PACTBOPOB C ONPEAENIEHHON MaccoBOM IoJeit
pacTBOPEHHOTO  BEILECTBA, IUIAHUPOBATb U MPOBOJUTH  XUMUYECKHE
AKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT ¢ TOMOUIBIO
MHJUKATOPOB (JaKMYyC, (eHON(PTaIENH, METUIOPAHXK U IpyTHE).

K koHiy oOyuenus B 9 kjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSTHI: XUMHYECKUW SIJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KAaTHOH, AHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIEHUS, XUMUYECKas
peaKimsi, XUMUYECKast CBS3b, TEIJIOBOM A((PEKT peaxiu, MoJib, MOJSIPHBIN
00BEM, pacTBOp, IJEKTPOJIUTHI, HEIIEKTPOJUTHL,  DIEKTPOIUTHUECKAS
JUCCOLIMAIIMS, PpEaKIMd HMOHHOTO OOMeHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHue, OOpaTUMble U  HEOOpaTHUMble pEaKIMH, OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIE PEAKIIMU, OKHCIHTENIb, BOCCTAHOBHUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE,  aJUIOTpOMus,  aM(OTEpHOCTb,  XHUMHUYECKas  CBS3b
(KoBaJIeHTHas, MIOHHAsA, METAJUIMYECKas ), KpUCTAINIMUECKas pelIETKa, KOppo3us
METAJIJIOB, CIUJIAaBbl, CKOPOCTh XMMHUYECKOW pPEAKLHH, MPEAEIBHO TOMyCTUMAs
koHueHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUA U MPUMEHSTH
AT MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBIeHHUS (OpMYJ BELIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIUN;



ONpPENEIIATh BAJICHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX  PAa3jIM4YHOIO  COCTaBa, IPUHAJIEKHOCTh  BELIECTB K
onpenenéHHOMY KJacCy COeIMHEHUH mo (opmyrnaMm, BHJ XUMHYECKON CBS3H
(koBaJieHTHasi, MOHHAsA, MeETaUIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX,
3aps]l MOHA MO0 XMMUYECKOU (opMylie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHUM, THUI KPUCTAUIMYECKONW PEHIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBatb cMbIci [lepuoamueckoro 3akona JI. WM. Menaeneesa wu
JIEMOHCTPUPOBAThH €ro MOHUMAaHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOJUYHYIO
dopmy [lepuoanueckoi CUCTEMbl XUMUYECKUX IJIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHasg noarpymnmna (A-rpynma)» u «nobounas noarpynmna (b-rpymma)y,
MaJjble U OOJIbIIME MEPUOAbl, COOTHOCUTh 0003HAYEHUsS, KOTOPhIE UMEIOTCS B
NEPUOIUYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij slpa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpenieieHie HMX IO  DJIEKTPOHHBIM  CJIOSM), OOBSACHATH  OOIIME
3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB 3JIEMEHTOB M HMX COCIUHEHHUU B
npeaenax MallbIX MEpPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHUE JJIEMEHTBI, HEOPraHWYECKHUE BEIeCTBa,
XUMUYECKUE peakluu (110 YKCIIy U COCTaBy YYaCTBYIOLIMX B PEAKLIUH BEIIECTB,
Mo TemioBoMy 3(Q(}exTy, Mo HU3MEHEHUIO CTETEHEW OKUCIEHUS XMMHYECKUX
AJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIMME U CHCHUPUIECKUE XUMHUYECKHE
CBOKCTBA MPOCTBIX U CIOHBIX BEIIECTB, MOATBEPKIAasi ONMUCAHUE PUMEpPAMU
MOJICKYJISIPDHBIX ¥ HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKkuuit;

COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUYECKON AUCCOIMALIMHA KUCIIOT, MIEI0UeH U
COJICH, TOJHBIE M COKpaIIEHHBIC YpPAaBHEHMsI PEaKIMii HOHHOTO OOMEHa,
YpaBHEHUS PEAKIIMM, MOITBEPKAAIOUIMX CYHIECTBOBAHUE T'€HETUUYECKON CBSI3U
MEXIY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIDPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COEAMHEHUS, MaCCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHHIO XMMHYECKOM
peakuuy;



coOI0/IaTh TpaBWJIa TOJIG30BAHUS XUMHUYECKOW TOCYIO0M W JIabOpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuUiia OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU
C WHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB TIO
MOJIYYCHUIO U COOUpaAHUIO Tra3000pa3HbIX BEUIECTB (aMMHUaKa M YIJIEKHUCIIOrO
rasa);

MPOBOJIUTh PEAKIMH, TTOATBEP)KIAIOIINE KAYECTBEHHBIN COCTAaB pPa3IMYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM TYTEM XJIOPHA-, OpOMHUI-, HWOAWI-,
kapOoHar-, d¢ocdar-, cuaukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M MOHBl M3YYECHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OIEpAIlUM MBICIUTEILHOW NEATeIbHOCTH — aHaIu3 M
CHUHTE3, CpaBHEHHE, 000OIlEHHE, CUCTEMATH3allMi0, BBISIBJICHUE MNPUYUHHO-
CJICICTBEHHBIX CBSI3ed — JIJI1 WM3YYEHUSI CBOMCTB BEHIECTB M XMMHUYECKHX
peakiMii, €CTeCTBEHHO-HAay4YHble€ METOJAbl IO3HAHHS — HaOJIIoJIeHUe,
M3MEpeHne, MOJCINPOBaHUE, SKCIIEPUMEHT (peaIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIINH
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 0 0 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

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

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET
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