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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS COCTaBlieHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa30oBaTEIbHOM MPOTpPaMMBbl
OCHOBHOro ob0mero obpaszoBanms, mpeacrtaBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOll pabodell MpOrpaMMbl BOCIHUTAaHUS W C YYETOM KOHIICTIUU MPETOIaBaHUI
y4deOHOro npeaMeTa «XUMHS» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xXuMHuHM AaéT MPEACTABICHUE O IIENAX, OOMICH cTpaTeruu OOYyYCHHS,
BOCIIUTAHUS W Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMH y4eOHOTO TpEIMeTa, yCTaHABIMBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPEeyCMaTPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYPUPOBAHHUE T10 pa3jeiiaM U TEMaM IMPOTPAMMBI 110 XUMHUH, ONPEJEseT KOJTUYECTBEHHbIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHAYEMYKO IOCIEA0BATEIbHOCTD
W3Y4YEHUS XUMHUU C YYETOM MEXKIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Y4€OHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaIoIUXCsl, ONMPEACISIET BO3SMOKHOCTH TPEMETa ISt
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YpOBHE ILeJieil W3y4eHHUs TpeaMeTa W OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YI4EOHOTO COJIePIKaHUSI.

3HaHUE XMMHH CIYXXUT OCHOBOM JUIsi (JOPMHUPOBAHUS MHUPOBO33PEHHUsT 00ydarolerocs,
€ro TPEJICTaBICHUA O MaTepPHAILHOM €IWHCTBE MHUPA, BAKHYIO POJb UTPAIOT (hopMHpyeMbie
XUMHEH TPEJICTaBICHUS O B3aUMOTMIPEBPAIICHUSIX YHEPTUU U 00 IBOJIIOIIMHU BEIIECTB B IIPHUPO/IC,
0 TYTSIX PEIICHUS TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPIreTHYECKOM, MUIIEBON U IKOJIOTMIECKON 0€30IMacHOCTH, TPOOJIeM 3IpaBOOX PaHEHUSI.

N3ydenue xumuu:

® CIOCOOCTBYET pealu3alii BO3MOXKHOCTEH sl caMopasBUTHS U (HOPMUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

® BHOCHUT BKJIag B (OPMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
o0ydJaronuxcsi,  HABBIKOB  HMX  CAMOCTOSITEIPHOM ~ y4yeOHOM  JESTENbHOCTH,
OKCIIEPUMEHTAIbHBIX M  HUCCIIEJOBATEILCKUX YMEHUH, HEOOXOJWMBIX Kak B
MMOBCETHEBHOM KU3HH, TaK U B MPO(HECCUOHATHLHOM IeITeIbHOCTH;

® 3HAKOMHT CO CHEHU(HUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBHI I[EJIOCTHOTO
B3IJIAJla Ha E€QUHCTBO NPHUPOABI U 4YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TalloM
B (popMHUPOBAHUY €CTECTBEHHO-HAYYHON TPAaMOTHOCTH O0Y4YarOIINXCS,;

e crnocoOCTByeT (hOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTMUYECKOE 00pa3oBaHUE
o0ydJaronmxcs.

JlanHple HampaBlieHHWss B OOyYE€HUH XUMHH OOECIEeUMBAIOTCS CHEIHPHKON
cojiepkaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS MeIarornueck aJanTHPOBaHHBIM
oTpakeHHeM 0a30BOM HayKH XUMHUU Ha OTNpeIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xwmuum Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHWsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIUMHUCS CHUCTEMBl TEPBOHAYAIBHBIX TOHATUH XUMHUH, OCHOB
HEOPraHUYeCKOW XWMHH M HEKOTOPBIX OTAEITBHBIX 3HAYUMBIX TMOHSTHH OPraHUYECKOM
XHMHH.

CtpykTypa conaepxaHUs TpOrpaMMbl IO XHMHH C()OpMUpPOBaHa Ha OCHOBE

CHUCTEMHOTO Mojxojia K e€ uzydeHuto. CopepkaHue CKIAAbIBACTCS U3 CUCTEMbI MIOHATHMA

0 XMMHUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBI MOHATHH 0 XUMUYEeCKOH peakimu. O6e

3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHIMIY MOCIEI0BATEIBHOTO Pa3BUTHS

3HAaHUI HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:
— aTOMHO-MOJIEKYJIIPHOTO YUE€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— YY€HHUS O CTPOEHUHU aToMa U XUMHYECKOU CBS3H;



— MpPEeICTaBICHUH 00 AIEKTPOIUTHUECKOM TUCCOIMAIINY BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIENOBATEIBHO OT OIHOTO YPOBHA K JIPYromy,
BBINOJNHSSL (YHKIIMK OOBSCHEHUS W MPOTHO3HPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U MOJTYyYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABIISIOIIEH HAay4YHOW KapTHHBI MHUpa B JIOTHUKE €€ CHUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOLIEHWS K HAYYHOMY 3HAHHMIO M METOJaM II03HaHusl B Hayke. M3yueHue
XUMHUM POUCXOJUT C IPUBJICUEHUEM 3HAHUN U3 paHee HM3YyUYEHHBIX Y4EOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu n3ydeHnr XUMHH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUI OCHOB XMMHYECKON HAyKH KaK
0o0JacTh COBPEMEHHOT0 EeCTECTBO3HAHMSI, MPAKTHUECKON EATENIbHOCTH 4YeJIOBeKa M Kak
OJIHOT'O U3 KOMIIOHEHTOB MUPOBOMU KYJIbTYPBI.

3anaya yueOHOro mpeaMeTa cOCTOUT B (POPMUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUIINX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHHH, JOCTYIMHBIX
00001IeHNIT MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HAayKd, B MPHOOIICHUH K HAyYHBIM
METOAAaM TO3HAHHS TPU W3YYEHUH BEIIECTB M XMUMHUYECKHX pEaKIuid, B (pOpMHUPOBAHUH H
pPa3BUTHUU MO3HABATENbHBIX YMEHUN U MX NMPUMEHEHUU B yueOHO-TIO3HABATEIbHOU U yuyeOHO-
UCCIIEIOBATENbCKOM  JIEATENbHOCTH, OCBOEGHHMM MpaBuil 0€30lacHOro  oOpaleHus ¢
BEILIECTBAMU B TIOBCEHEBHOM KM3HU.

[Ipu m3ydeHNM XMMHM HAa yPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHWs Ba)XKHOE 3HAYCHHE

MPUOOPENU TaKUe LIEH, KaK:

— ¢opMUPOBAHNE UHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CamMo0Opa3oBaHMUIO,

COTPYJTHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATHIO PEUICHHH, CHIOCOOHOI aganTupoBaThCs K

OBICTPO MEHSIFOIIUMCSI YCIIOBHSIM KHU3HH;

— HaMpaBJICHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYecKoe TMpUOOIIeHHe OO0yJarIuxcs K

CaMOCTOSITEJIbHOM  IO3HABaTENbHOM JAESITEIbHOCTH, HAyYHbIM METOJaM IIO3HaHUS,

(OopMHUPYIOLIIM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;

— obecrieueHue YyCJIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO O00YyYarolMMUCA OIbITa

pa3HOOOpa3HON JIeATeNbHOCTH, IIO3HAHUS U CAaMOIO3HAHMS, KJIIOUYEBBIX HAaBBIKOB

(KJTrH0YEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE JJISl Pa3JIM4HbIX BUJOB

NESTENIBHOCTH;

— ¢hopmupoBanue o0mIe GYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM

quciae yMEHU OOBSCHATh U OLEHUBATh SIBICHUS OKPYKAIOIIET0 MHUpa, UCIIONb3Ys 3HAHUS

U OMbIT, TOJYyYEHHbIE MPU M3YYEHUU XUMUHU, NIPUMEHATHh UX IpPU pEIICeHUU MpoOJIeM B

IIOBCEIHEBHOM JKM3HU U TPYAOBOH NEATEIBHOCTH;

— ¢popMUpOBaHUE y 00yYarOMIMXCS T'YMAaHUCTHUYECKUX OTHOIIEHWH, MOHUMAaHUs LIEHHOCTU

XUMUYECKUX 3HAHUHU Ul BBIPAOOTKH HKOJOTMUYECKH 11€1eCO00pa3HOro MOBEACHUS B OBITY

U TPYAOBOW JEATEIBHOCTH B LENAX COXPAHEHMS CBOErO 3/I0POBbS M OKpPYXKarollen

IIPUPOJHON CpPEIbL;

— pa3BUTHE MOTUBALMU K 00YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO

Ha OCHOBE YCBOEHUS O0II€YeNIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY

npodusis 1 HaNpaBIEHHOCTH JajbHeHero o0yuyeHus.

OOmiee 4yuCIO YacoB, OTBEAEHHBIX IS W3y4eHHMs XMMHMM Ha YpPOBHE OCHOBHOTO OOILEro
obpazoBanmusi, coctaisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Hezien0), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauYa/bHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posnb XUMHU B KU3HM 4YeJIOBEKAa. XMMHSI B CUCTeMe Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperaTHoe coctosHue BemiecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaleHTHOCT aTOMOB XWMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Monbs. MonsipHast Macca. B3anMocCBsI3b KOIMYECTBA, MacCchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XUMUYECKHE SBICHUSA. XHMHYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIui
(coenuHeHuUs1, pa3IoKeHNUs, 3aMEIlCHHs, 0OMEHa).

Xumuueckuii IKCnepumMenm:

-3HAKOMCTBO C XUMHYECKOW TIOCYIOH, MpaBWiaMud paboThl B jabopatopuu U MNpUEMAMU
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPHU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuid (paszioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIoM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
pa3ieNieHusi CMeceil: ¢ TMOMOIIBI0 Mariurta, (UIbTPOBAHHE, BhITAPUBAHHUE, IUCTHIUISAIINS,
xpomarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE U OIMCAaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — s7IeMEHT M MPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — algoTporHas MOAU(PHUKAIUS
KHCJIOPO/Ia.

TemnoBoit 3pdexT XUMHUYECKOW peakuuu, TEPMOXHUMHUYECKHE YpPaBHEHUS, H5K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
napHUKOBOTO 3 (ekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — »smemMeHT m mpocTtoe BemecTBO. Haxoxkaenwe Bojgopona B TPHUPOJIE,
buznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HachellieHHble U
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas 10isl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOAbI B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OxpaHa W OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanmss nHeoprannuecknx coenunennid. Oxcuapl. Knaccudukanus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. Homenkiarypa
oKcuI0B. PU3NUECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuaoB.



OcHoBanus. Knaccudukaiims OCHOBaHWM: MIENOYM W HEPACTBOPUMBICE OCHOBAHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa kuciot. Psan akrusHoctu metamwioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMHUYECKHe CBOMCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONpE/IEIICHUE COACepkKaHUsI KUCIOpO/ia B BO3AyXe, MOJIydeHue, cooupaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, MOJy4eHHE, coOMpaHue, paclo3HaBaHHE U
U3Yy4YEHHUE CBOWMCTB BojaoOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, uccaenoBaHuE OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C Pa3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAHHE OOpA3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuuyeckux djiemenros /. U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBple MONBITKM KIacCU(PUKAIMU XHUMHUECKHUX OdyeMeHToB. lloHATHe o rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, UHEPTHBIEC ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepmoguuyeckas cucreMa XHMMHYECKUX d3ieMeHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u miauHHONepuoaHas ¢opmbl [lepuoandeckoil cHCTEMBbI
xumuueckux aneMmeHtoB . U. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aromHbIX saep. M3otombl. OnekTpoHbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUUecKHuX 31eMeHToB [leproaudeckoil CUCTEMbI
. W. MenngeneeBa. XapakTepUCTHKA XHWMHYECKOIO JJEMEHTA [0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH MU3MEHEHHS paJlyca aTOMOB XMMUYECKUX AJIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 TpyHnaM U IepHoIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumu4deckasi — CBSI3b. KoBasentHast ~ (mosisipHass W HEMOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3YyYeHHE OOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHUIA IIMHKA C
pacTBOpaMH KHUCIOT ¥ IIEJIOYeH, MPOBEAECHHWE OMNBITOB, WIIIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).
Mescnpeomemmnnie ceasu



Peanu3arust MeXpeIMETHBIX CBS3€H MPH U3YUYEHUU XUMUU B 8 KJIacce OCYyIIeCTBIICTCS
4yepe3 HCIOJb30BaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OTACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmre ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIA (DaKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHUE, MOJICITb, SIBIICHUE.

dwu3uka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
palMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsij, BEHIECTBO, Tejo, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadus: armocdepa, rtuapochepa, MHHEpadbl, TOPHBIE MOPOJBI, IMOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHEIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKusi

Ilepuoguueckuii  3akoH. Ilepuoguueckas cucremMa XHMHUYECKHMX 3JIeMEHTOB /I
U. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MNEPHOIOB, Kajls, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUIbl XMMHYECKOM CBA3M. THIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccuukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJaccaM HEOPTaHWYECKUX COEIMHEHMH, T€HEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMHUYECKUX peakuil Mo pa3JIudHbIM MpU3HAKaM (II0 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHMCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonatue o ckopoctu xuMuyeckoi peakuuu. [loHsTne 06 0OpaTUMBIX M HEOOpPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMHUUYECKOTO paBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OanlaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakmii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. KaTHoHBI,
AQHUOHBI. MexaHW3M JAHCCOLMAllMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0BIE DIIEKTPOIUTHI.

Peakiiuu MoHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS peakiuii HOHHOTO OOMEHa, TMOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCcTaBIeHU 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HakOMJIEHHE C MOJENSAMU KPUCTAIIMYECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, UCCIEI0BaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECCa IUCCOLMALUN



KHCJIOT, Ineno4yed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTEepHalioB), IMPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pasioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
menoyamu).  XaopoBogopoa. ConsHas KHCIOTa, XHUMHYECKHE CBOMCTBa, IOJIyYCHHE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xyiopuabt
U MX HaXOX/ICHUE B IIPUPO/IE.

O6mas xapakrtepuctrka 3jeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYecKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, (pU3MYECKUe U XMMUYECKHE CBOICTBa
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenuduueckue). XUMHUYECKHEe pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiydyeHus cepHoil KucinoTbl. Ilpumenenue
cepHOi KuCIOTHL. COJM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ CcoeAMHEHUH B Mpupojae. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHH OKHUCICHHUs. A30T, paclpoCTpaHEeHHE B IpHUpoJe, (U3NYECKUE HU
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYEeCKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakinus Ha MOHBI aMMOHHMA. A30THasi KUCIOTa, €€ TOJydeHHe,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnit. XuMHU4ecKoe 3arpsi3HeHHEe OKpYKarollel cpeibl COeIMHEHUSIMH a30Ta (KUCJIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puzndyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckne W XMMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmass xapakrtepucTthka 3yeMeHToB [VA-rpynnbl. OcoOE€HHOCTH CTpPOEHUs aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndeckue U XuMU4IecKrue cBoicTBa. AncopOuus. KpyroBopot yriiepona B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE W MPUMEHEHHe. JKOJIOTHYeCKre mpoliieMbl, CBsI3aHHbIe ¢ okcuaoM yrieposa (1V),
TUIOTe3a I100aJbHOr0 MOTEINICHUs KIMMarta, MapHUKOBbI 3¢ dekT. YrompHas KHCIOTa U €€
CoNM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWIMHE,
MIPOMBITIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KAaK O COCAMHEHUSX YIiepoja
(MeTaH, JTaH, OTHJCH, AaleTWJICH, JTAHOJN, TJHIIEPHH, YyKCYCHas Kwuciora). I[IpupogHbie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TMepepaboOTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIUIICHHOCTH. [IoHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OelKax, YyrieBoJaXx — M HMX pOJM B KM3HHM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMYECKUX COCTMHEHHH.



Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IMOJYyYCHHWE M IPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmume mnpeacrtaBieHuss o6 okcume kpemuums (IV) u
KpeMHHEBOM KkucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30M1aCHOI0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.
Xumuueckuii IKCnepumenm:

n3yueHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaAIOB), O3HAKOMIIEHHME C 00pasliaMd XJIOPUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUYECKUX CBOMCTB pa3z0aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX yI0OpeHuH,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJCHWE KAYeCTBEHHBIX PEaKIMid Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM IPOMBIIIIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJad 10 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaJuuibl M UX COeIMHEHUS

OOmast XapakTepUCTUKa XUMHMUYECKHX 3JIEMEHTOB — METaJUIOB HAa OCHOBAaHMM MX
nonoxxkeHus B [lepuoanueckon cucreMe xumuueckux 3neMeHToB [[. . Menaeneesa u crpoeHus
atoMoB. CTpoeHue MeTajuioB. MeTalnudeckas CBs3b M MeETaJIM4ecKas KpUCTaIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psJ HanpsokeHU wmerauioB. Dusnueckue U XUMHYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOsl mosyyeHust MetamioB. [IoHsATHE 0 KOPPO3UM METaNJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY M IPOMBIIIIEHHOCTH.

[Ilesrounble MeTauIBL: MOJOKEHUE B Ilepnonnueckoi cucTeMe XMMHYECKUX 3JIEMEHTOB
J1. . MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJIE€HUE B npupoje. PU3ndecKue U XMMUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HAaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlerouHO3eMenbHBIE METAUIBI MarHMii W KauplUui: mosoxkeHue B llepuogmueckoit
cucreMe xumuueckux diemeHToB . WM. MenneneeBa, cTpoeHue HMX aTOMOB, HAXO0XICHHUE B
npupoge. Pru3ndeckue U XMMUYECKHME CBOMCTBA MAarHus M Kanblusa. BaxkHelmmue coequHeHus
KaJblMA (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHs.

AmomunHuil: nonoxenue B Ilepmoandeckoil cHCTeME€ XUMHUYECKHX 3JIeMEHTOB [l
W. MenzeneeBa, CTpoe€HHE aToOMa, HaxoXKJIeHHE B npupone. Pusznueckue U XUMHYECKUE
cBoOMCTBa amtoMUHMSA. AMGBOTEpPHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA aTFOMUHMSL.

XKenezo: mnonoxenune B Ilepuonnueckoil cucTeMe XUMHYECKMX 3JIeMEHTOB /I
W. MenpeneeBa, CTpo€HHE aTOMa, HaxOXKJIE€HHE B npupone. Pusznueckne M XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu bl u conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa
Y TIOJIy4ECHHUE.

Xumuueckuii IKCnepumenm:
O3HAKOMJIEHHE ¢ 00pa3llaMH METauIOB U CIUIaBOB, UX (U3NYECKUMHU CBOICTBaAMH, H3y4eHHUE
pe3yibTaTOB  KOPPO3MM  METAUIOB  (BO3MOYKHO  HCHOJb30BAaHUE  BHJEOMATEpPHAIIOB),



0Cc0OEHHOCTEH B3aMMOJCHCTBUS OKCUAA KAJIBLUS U HATPUS C BOJOU (BO3MOYKHO HUCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKele3a B
KHUCIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MarHWs, KajblMs, alIOMUHUS, LIMHKa, xkene3a (II) u xenesa
(III), meau (II), HaOmroieHUE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMM HATpUS,
KaJIusl U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THUIPOKCHUJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX 33Ja4 110
TeMe «BaykHele MeTallbl U UX COCIUHEHUS».

Xumus ¥ OKpy:Kawmas cpeaa

BemecTtBa 1 MaTepuansl B IOBCEAHEBHOM JKU3HM 4eJIOBEKa. be3omacHoe HCIoiIb30BaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip npu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHYECKOE  3arpsA3HEHHE  OKpyXKawlleld  cpeabl  (IpelenbHas — JAONYCTUMAs
KOHIIeHTpauus Bemects, ganee — [1/1K). Posb XuMuu B perieHr# 3K0JI0rH4ecKuX Mpoodiiem.
Xumuueckuii IKcnepumenm:
u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHUAIbI).
Meoscnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3EH IPU U3YYEHUH XMMHH B 9 KIIaCCE OCYILECTBIAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATUH, TaK U MOHATHH,
ABJIAIOILUXCSI CACTEMHBIMH JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSTHS: HAaydHBId (pakT, THIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

@dusuka: Mmarepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

l'eorpagusa: armocepa, ruapocdepa, MuHEpasibl, TOpPHbIE TMOPOJIbI, IOJE3HBIE
HCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUH
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yabTaThl OCBOEGHMSI MPOrpaMMbl OCHOBHOI'O OOIIEro 0oO0pa30BaHUS
JIOCTUTAIOTCS B X0O7Ie O0Y4YEeHHUsI XMMHUHU B €IUHCTBE YU€OHOI M BOCIIUTATEIbHOM JAEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHUCKMMH  COUMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COLTUAIU3AIIMU 00YYaIOIIUXCSl.

JIMYHOCTHBIE Pe3yNAbTaThl OTPa)XKalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMON NO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMi M pacIIMpEHHE OMbITa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, MCTOPHUYECKOMY U
HAyYHOMY HAcCJIeJIUI0, MOHUMAaHMs 3HAYEHHs] XMMHUYECKOM HAyKM B KH3HU COBPEMEHHOTO
o011ecTBa, CIIOCOOHOCTH BIa/IeTh JOCTOBEPHOM HMH(pOpMaIMeld O MepeaoBbIX TOCTIXKEHUSX U
OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTPOMCTBE MUPA U OOIIECTBA;



2) rpakKIaHCKOr0 BOCTIMTAHUS:

NPEJCTAaBICHUS O COLUAIbHBIX HOPMax M IpaBHIaX MEXIMYHOCTHBIX OTHOUIEHUH B
KOJJICKTHBE, KOMMYHUKAaTUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U APYruX BHJIAX IEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeITEFHOCTH MPH BBITOJHEHUH Y4eOHBIX, TIO3HABATEILHBIX 3a/1a4, BBHIIOJHEHUU
XMMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX IIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOLECCE ATOH y4eOHOH AEATeNbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
IIOBEJICHUE M IOCTYNKH CBOMX TOBapUIIEH C MO3ULMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MIO3HAHMS:

MHUPOBO33PEHUYECKUE  IPEJICTaBICHMST O BEIIECTBE M  XMMHUYECKOM  peakuuu,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISAIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, NPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AaUMOCBA3AX YEJIOBEKA C IMPUPOAHOMN cpenoi, o poiau
XUMUH B [IO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHBBI, HAllpaBJICHHbIE Ha IMOJIYYE€HHE HOBBIX 3HAHUI IO XHMMHU,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0laeMbIX IIPOLIECCOB U SIBICHUMN, ITO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPAaBOYHOH JUTEpaTypOW, NOCTYHMHBIMU TEXHHYECKHMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

MHTEpEC K OOyYCHHMIO W TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOCKTHOM U HMCCIEI0BATEIbCKON J1€ATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMUpOBaHHs KYJIbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTU U3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[0pOBBIO,
YCTAaHOBKM Ha 3J0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJIEHUS] alKOrojsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peajbHOMH
KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUECKOMY M3YUYEHUIO NMpodeccuil U Tpyja pa3IudHOro poja, yBaKeHHE
K Tpydy M pe3ysbTaTaM TpPYAOBOH MAEATEIBbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoN MmpodeccnoHalbHON AeATeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpesie;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTHYECKH 1[€JIeCO00pa3HOe OTHOIIEHUE K PUPOEe KaK UCTOUHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 30pOBOro M Oe30macHOro obpasa *KHU3HHU,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHUXMYECKOMY 3I0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHsI IPaBUJI 0€30MacHOTrO MOBEAECHUS MIPU paboTe C BEIECTBAMH,
a TaK)K€ B CUTYALUAX, YIPOXKAIOIINX 3J0POBBIO U KU3HHU JIOJCH;

CIIOCOOHOCTH TNPUMEHSTHh 3HAHMSI, MOJydyaeMble MPH W3YYEHUHM XUMHH, JJIS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW IPUPOAHON CPENIOi, sl TIOBBIIEHHS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HAHUS TNI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed X pelleHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.



METAINPEIMETHBIE PE3YJIbTATHI

B cocrtaBe meTampeaMETHBIX Pe3yNbTAaTOB BBIACISIOT 3HAUMMBIE ISl (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
MPOLIECC, KCIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (JOPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCAlbHblEe ydeOHble NEHCTBUS (I103HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMeHHsI HUCHONb30BaTh MNPUEMBI JIOTMUECKOTO MBIIICHUS IPU OCBOCHMM 3HAHMIL:
pPacKpbhIBaTh CMBICII XUMHUYECKUX TMOHATHM (BBIACIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATHUSAMU), UCIIONH30BATh MOHATHUS AJs1 O0BSICHEHUS
OTIICNbHBIX (DAKTOB W SIBJICHUN, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KIaCCH(PUKAITUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIUM, YCTAaHABIUBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MEXIy 00BEKTaMU U3YUEHHSI, CTPOUTH JJIOTUYECKUE PACCYKACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE,
M0 aHAJIOTHH), eNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHUE MPUMEHSTHh B MPOIECCE MO3HAHUS MOHATHUS (IIPEAMETHBIE U METANpeJIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuu — TMpU pElIeHud YydeOHO-
MO3HABATENIBHBIX 3a/a4, C Y4YETOM OTUX MOJEIBHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYAaE€MBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIHM, BBIABISITH OOILIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICICTBEHHBIC CBSI3U U
MPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

Ba3oBble nccienoBarejbckue 1elCTBUA:

YMEHHUE HUCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAaUeCTBE MHCTPYMEHTA IO3HAHMS, a
TakkK€ B KayecTBE OCHOBBI il (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

MpUOOpETEHNE ONbITA IO IJIAHUPOBAHUIO, OPraHU3alUd U MPOBEACHUI0 YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0JIOM MPOLIECCca, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTar, (opMmynupoBaTb OOOOLIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOWpaTh, aHAIM3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIMIO Pa3TUUYHBIX
BUJOB M (OPM NPEICTABICHHUSA, IMOJYyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
KPUTWYECKH OIEHHWBATh MPOTHBOPEUNBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MIPUMEHSITh Pa3IMYHbIE METO/IbI M 3aIPOCHI IIPH MMOUCKE U 0TOOpE HHPOPMAIIH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIs1 BBITIOJHEHUS YI€OHBIX M TIO3HABATEIbHBIX 3a/1a4
ompeAeNnéHHOr0 THIMA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHM, OBJIA/ICHHE KYJIbTYpOH aKTUBHOTO MCIIOJIH30BAHMS PA3TMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeAcTaBIeHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHE HCIOJIb30BaTh U AHAJIU3UPOBATh B IpoIlecce y4eOHOW M HCCIEeI0BaTENbCKOM
NEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBINIIIEHHOCTH, CETLCKOTO X035iCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpYXKarollel MpupoaHON CPeIbl.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1elCTBHUS:

yMEHHUs 3aJaBaTh BOIMPOCH (B Xonae sauanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
peJI0KEHHON 3a1a4H;

YMEHUSl TPEACTABIATH IOJYYCHHBIE PE3yJIbTaThl IMO3HABATEIBHOM NEATEITbHOCTH B
YCTHBIX U NMHUCbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALUIO PE3yIbTATOB BBIMOIHEHHS] XUMHUECKOTO
IKCIIEpUMEHTa (JIa0OpaTOPHOrO OMbBITA, JTAOOPATOPHOW pPAOOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

yYMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIILHOW U
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMS MO3MLUN (0O0CYXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ielieHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CAMOCTOSTENIHO ONPEACIATh e AeATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOonee dS(QQeKTHBHbIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA AITOPUTM JIEHCTBUN NpU
BBIITOJIHEHUH 33J1aHUH ¢ y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBICHHON IIeNnu,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMbIe B YCIIOBUH 3a/IaHU.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yNIbTaTOB II0 OCBOEHHUIO O0S3aTEJIBHOIO COAEpKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOyyarlMuUCs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOW 00sacTh «XUMHsS», BUABI JEATENBHOCTH MO TOJXYYEHHUI0 HOBOTO 3HAHHUS, €ro
MHTEPIIPETALUN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K xoniy obyuenus B 8 kiiacce mpeJMETHBIE PE3yJIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TIOHSTHI: aTOM, MOJIEKYJa, XUMHYECKHUI
DIIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOJIHAS W HEOIHOPOIHAA),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAs mMacca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas JI0JII XUMHUYECKOTO JJIEMEHTa B COEIMHEHUHU, MOISPHBIA OO0BEM,
OKCH/I, KUCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XHUMHYECKast
peakiusi, KiaccuUKams peakiuil: peakluu COCTUHEHHS, PEaKIUU pas3NoKEHUs, peakiuu
3aMEeNIeHMs, peakIui 00OMeHa, PK30- U SHJIOTEPMHUECKUE PEAKIINH, TEIII0BOU 3((DHEKT peakinH,
ApO aToOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBS3b,
MOJISIPHASsT U HEMOJISIpHAsT KOBAJICHTHAsI CBSI3b, MOHHAsI CBsA3b, MOH, KaTWOH, aHWOH, PAacTBOP,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAsT KOHIICHTPAIUs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX TIOHSATHH W TPUMEHSATH OTH
MOHSITHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJIS COCTaBJICHHS (OpPMYJ BEIIECTB U YpaBHEHUU
XUMUYECKUX PEaKIUi;

OTIPENIEATh BAJEHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCIMHECHHSX, CTCTICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, IPUHAIEKHOCT BEIIECTB K ONMPEACIEHHOMY
KJIacCy coeauHeHWW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJ€HTHAs M HWOHHAs) B
HEOPTraHUYECKUX COCTMHECHUSIX;

packpsiBaTh cmbica Ilepuogumueckoro 3akona JI. M. MeHneneeBa: €MOHCTpUpPOBATh
MOHUMaHHUE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJIOKEHHS B



ITeproanueckoii cUCTEME, 3aKOHOB COXPaHEHMsI MACChI BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHMsI, 3aKOHa ABOTaJpo;

ONHKCBHIBATh W XapakTepu3oBaTh TabmmuHyo ¢opmy [lepuoandeckoil CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymnmna)» U «oOoyHast
noarpynna (b-rpymnma)y, maneie u OoibIIME NEPUOIBI, COOTHOCHTH 0003HAUEHUS, KOTOpHIE
umerotcs B tabnune «llepuonuueckas cucrema xumudeckux snemenTos [l M. MenneneeBa» ¢
YHUCJIOBBIMU XAPAKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKMX 3JIEMEHTOB (COCTaB U 3apsf
A1pa, 0011ee YUCIIO IEKTPOHOB U PACHPEENICHUE UX IO AIEKTPOHHBIM CIIOAM);

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHTBI, HEOPraHHMYECKUE BEIIECTBA, XMMUYECKHE
peakuuu (1Mo YUCIly U COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEIUIOBOMY YD HEKTY);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
HNOATBEpXKJas  ONUCAaHME MpPUMEpPAMU  MOJEKYISPHBIX  YpaBHEHUH  COOTBETCTBYHOLIUX
XAMHYECKUX PEAKIIUM;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUM B Pa3IMUHbIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA 10 (popMyIie COEAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
HIPOBOJUTH PAcUYEThI 10 YPABHEHUIO XUMUYECKOM peaklnu;

IIPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBHON JAEATEIbHOCTH — aHaJU3 M CHHTES,
CpaBHEHHME, O0000ILIEeHHe, CHUCTEeMAaTU3aLUI0, KIAaCCU(UKALMIO, BBIABICHUE IPUUYUHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3y4EHUsI CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHble METO/bl IO3HAHUS — HAOJIOJCHUE, U3MEpEHHUE, MOJAEIUPOBAHUE, HKCIHEPUMEHT
(peanbHBII U MBICJICHHBIN);

cllefloBaTh  MpaBWJIaM  TIOJb30BAHUS XHMMHYECKOM Mocyaod U J1abopaTOpHBIM
o0opysoBaHUEM, a TakKkKe IMpaBuiIaM oOOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHWMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpEACIEHHON MaccoBOM JOJEH pPACTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M IMPOBOIUTH
XUMHUYECKHE SKCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKATOpOB (JIakMyc, GeHOIPTaIeHH, METUIOPAHXK U APYTHE).

K xoHny oOydenusi B 9 kiacce nmpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YPOBHE J0JI’KHBI
oTpaxaTh CGOPMHPOBAHHOCTDH Y 00y4alOIIUXCH YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHM: XMMHUYECKUH JIJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, BAJIIEHTHOCTD,
ANEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHMS, XMMHYECKass PpEaKUus, XUMUYECKas CBS3b,
TEIUIOBON PPEKT peakiu, MOjb, MOJSIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble W HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuyu, OKHUCIHWTEIb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHME, AaJJIOTPOIIHSA,
aM(pOTEpPHOCTh, XUMHUUYECKasi CBA3b (KOBaJECHTHAas, MOHHAs, METANINUecKas), KpUCTaIIIMUecKas
pemeéTKa, KOpPpO3Msl METAUIOB, CIUIAaBbl, CKOPOCTh XWUMHYECKOW pEakUHH, MPeaeIbHO
nonyctumast koHuentpauus [1/IK Bemectsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKMX TOHSTHM W TPUMEHATH 3TH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX NIPEBPALCHUM;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJII COCTaBI€HHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKNX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAMIEKHOCTh BEUIECCTB K OINPEACIEHHOMY KIIACCy COCIMHEHMM I10
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX



COCIMHEHUSX, 3apsj] MOHA M0 XMMHYECKOH (opmylie, XapakTep cpeibl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbici [lepuoanyeckoro 3akona /. 1. MenaeneeBa u AEMOHCTPUPOBATH €TI0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TalbnuuHyio Qopmy Ileproguueckoil cuUCTEMbI
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymnmna)», manbie U OosibIIME TEPUOABI, COOTHOCUTH 00O3HAYEHUS, KOTOpHIE
HUMCIOTCA B HCpHOHH‘-IGCKOfI T3,6JII/ILI€, C YHUCIOBBIMU XaApPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apdll siapa, o0liee Yncio 3JIEKTPOHOB U paclpe/esieHne ux
110 3JICKTPOHHBIM CJIOSIM), 06'LSICH$ITB O6H_II/IG 3aKOHOMCPHOCTU B UBMCHCHUU CBOMCTB 3JIEMCHTOB
U UX COCIMHEHHH B Ipeenax MajiblX MepUOJ0B U IVIABHBIX MOATPYII C y4ETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIUPOBATh XMUMHUYECKHUE D3JIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XHUMHUYECKHE
peakuuu (1o YKCIy M COCTaBy y4YacTBYIOIIMX B PEAKLMHU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTENCHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U crenu(PUUECKUe XUMUYECKHUE CBOWCTBA MPOCTHIX U
CJIOHBIX BEILECTB, MOATBEPXK/Aas OMHCAHUE TPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

COCTaBJISTh YPAaBHEHUS AJIEKTPOJUTUYECKOM UCCOLMALMU KHUCIOT, LIEIOYe M CoJjei,
NOJIHBIE ¥ COKpAlIEHHbIE YpaBHEHUS peakuuii HOHHOTO OOMeHa, ypaBHEHHS pEaKIIHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHUECKON CBA3M MEXKIY BEUIECTBAMH PAa3JIUYHBIX
KJIACCOB;

pPacKpblBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCca dTHX PEaKLnii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOXKHOCTH MPOTEKAHUS
XUMHYECKHX IIPEBPAILECHHM B PA3JIMYHBIX YCIOBUIX;

BBIUUCIISATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEeHTa 1o (HopMyJie COeIMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIH;

coOmo/laTh  MpaBWjia TOJIB30BAaHUS XUMHUYECKOW TIOCYI0M U J1abOpaTOpHBIM
o0opy/soBaHueEM, a TaKkKe IpaBuiia 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C HHCTPYKIIHSIMU
II0 BBIIIOJIHCHUIO na6opaT0pHI)1x XUMHUYCCKUX OIIBITOB II0 TIIOJIYYCHHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

MNpOBOAWUTL PCAKIUH, TTOATBCPKIAAIONINEC KaueCTBEHHBIM COCTaB Pa3sIMYHbIX  BCHICCTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, UOAMI-, KapOoHat-, (ocdar-, cuiamkar-,

cyan)aT-, TUAPOKCUA-UOHEI, KaTHUOHBI AMMOHMHA n HMOHBI N3YUYCHHBIX MECTAJIJIOB,
MNPUCYTCTBYIOIIHUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCUICCTB;
MPUMCHATE OCHOBHBIC OIICpallun MBICITUTEIIBHOM JACATCIIBHOCTH — AaHaJIu3 MW CHHTEC3,

CpaBHCHHC, O606H_ICHI/IG, CUCTCMATU3AIUI0, BBISIBJICHUC TTPUYNHHO-CICACTBCHHBIX CBs3EN — JJIA
HN3YUCHUA CBOICTB BC€IICCTB U XUMHUYCCKUX peaKquI, CCTCCTBCHHO-HAYYHBIC METOJIbI ITO3HAHUA
- Ha6J'II'0I[CHI/Ie, HU3MCPCHUC, MOACITIUPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ u MLICJ'IeHHBII\/'I).

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

KomuuecTBo 4acos
Ne || HaumeHoBaHue pa3aenos 1 = = DnexTpoHHbIe (IU(POBHIE)
/1 TeM HPOTrPaMMBbI Beerol|| - OHTPOIBHBIC LIPAKTHUCCKHC | o65pa30paTenpHbIe pecypel

paboThI paboThI

Pa3pea 1. [leppoHayanbHble XUMHYECKHE NOHATHS

Xumusi — BaxkHasi 00J1acTh
1.1 €CTEeCTBO3HAHUS U 5 0 2
[IPaKTUYECKON

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



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

KonuuecTBo yacos ‘
Ne || HammeHoBaHue pa3aenoB u DnexTpoHHbIE (IUPPOBEIE)
n/m TEM IIPOrpaMMBbI Bcero KontponkHere |1 IpakTirieckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
‘ H JESITEIbHOCTH YeJIOBEKa H H H H |
19 BeitecTBa 1 XuMHU4eCKHE 15 1 0 bubmuoreka [JOK
' peakiuun https://m.edsoo.ru/7f41837c
‘ J106aBUTH CTPOKY |
‘ Hroro no pazaeny H 20 H |
‘ Pa3nen 2. BaxkHelinme npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB |
21 Boznyx. Kucnopoa. 5 0 0 bubmumoreka [IOK
' [TonsiTue 06 oxcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa. Ilonsitue o 8 0 1 bu6mmoreka [IOK
' KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. IlonsiTue 5 1 1 bubnnorexa [HJOK
' 00 OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
24| neoprammserm 11 1 1 bubmorexa [IOK
' P . https://m.edsoo.ru/7f41837c
COCTMHEHUH
‘ JloGaBUTh CTPOKY |
‘ Wroro mo pazneny H 30 H |
Pasznea 3. [lepuoaguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3iemenTon /1. U.
MenneneeBa. CTpoeHune aToM0OB. XUMH4YecKas cBsi3b. OKUCIANTEIBLHO-BOCCTAHOBUTEIbLHBIE
peakuuu
Ileproauueckuii 3aK0H U
[Tepuonnueckas cucrema BuGmmotexa LIOK
3.1|| xumuueckux anmementoB 1. || 7 0 0 .
https://m.edsoo.ru/7f41837¢c
N. MenneneeBa. CTpoenue
aToma
XuMUYeCKas CBA3b.
39 OKHCIUTENBHO- 8 1 0 bubnuotexa [JOK
' BOCCTaHOBUTEJIbHbBIE https://m.edsoo.ru/7f41837¢c
peaknuu
‘ Jlo6aBUTh CTPOKY |
bu6mmoreka [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
‘ Jlo6aBUTE MOIYIIb |
‘ JloGaBuTh pazuen |
bu6mmoreka [JOK
Peseproe Bpems 3 0 0 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME



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

9 KJIACC

KonuuecTBo yacos
Ne || HaumeHnoBaHue pa3/ieinoB DnekTpoHHbIe (IU(PPOBEIE)
n/m ¥ TEM IPOTPaMMBbI Beero|| KOHTPOIbHbIE | TIPAKTHYECKHE | 5103 0parenpibie pecypebl
paboThI paboThI
| Pa3jen 1. BemecTBo U XuMHu4eckne peakiun |
[ToBTOpEHME N
11 yriayOneHue 3HaHUM 5 1 0 Bbu6muotexa [JOK
" ||ocHOBHBIX pa3zenoB Kypca https://m.edsoo.ru/7f41a636
8 kiacca
1.2 SaK(O)I-(I:gl\(;]ZHII;I:CTI/I 4 0 0 bubmorexa [TOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHA
DNeKTpoIUTHYECKAast
13 UCCOLIMALIHSL. 8 1 1 bu6nmorexa LIOK
7l Xumuueckue peakiuu B https://m.edsoo.ru/7f41a636
pacTBopax
‘ Utoro no pazneny H 17 H |
‘ Paznen 2. Hemera/liibl M MX COCIMHEHUSA |
OO0m1as XxapakTepucTuKa Bubnmorexa [IOK
2.1|| XUMHYECKHX DIIEMEHTOB 4 0 1 ]
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'asorenst
OO61as xapakTepuCcTHKa
5 o[ XMMHYECKHX JIEMEHTOB 6 0 0 [[bubmuoteka [IOK
Il VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636]]
COETUHEHUS
OO61as xapakTepucTHKa
5 3| XMMHUHECKHX DIEMEHTOB 7 0 1 [[BubmuoTexa [JOK
' VA-rpymmsl. A30T, https://m.edsoo.ru/7f41a636]]
dbocdop u Ux coeMHEHUS
OO01mas xapakTepucTHKa
5 4| XMMHUECKHX JIIEMEHTOB 8 1 5 bu6anoreka LIOK
|l IVA-rpynmsl. Yriepox n https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
‘ Wroro mo pazneny H 25 H |

Pa3zgen 3. MeTa/iIbI M UX COeTUHEHU S

31 OO0mue cBoiCTBa 4 0 0 bubnuoreka [{OK

' METaJLIOB https://m.edsoo.ru/7f41a636
32 Baxueiiie MeTaisl U 16 1 5 but6mmorekxa [IOK

' UX COEIUHEHUS https://m.edsoo.ru/7f41a636
‘ Hroro no paszneny H 20 H |

Paszgea 4. Xumus u oKpyskamomas cpeaa |

41 BemectBa n Marepuaisl B 3 0 0 bu6muoreka [JOK
' JKU3HU YETIOBEKa https://m.edsoo.ru/7f41a636
‘ Hroro no paszneny H 3 H |

JoGaBuTh MOIyIb

Jlo6aBuTh pazaen



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
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KonunuecTBo uacoB
Ne || HaumeHoBaHue pa3ernos OnexTpoHHbIe (1IU(POBLIC)
n/m U TeM MPOrpaMMBbl Bcero KontponkHere | 1 Ipakriieckue o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
but6mmoreka [IOK
Peseperoe Bpent 3 0 0 https://m eds00.ru/7£41a636
OBIIEE KOJIMYECTBO 68 4 ;
YACOB I10 ITPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* Xumus, 8 kinacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnaakxos C.A., AKIIMOHEpHOE 0OIIECTBO
«3marenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3marenscTBO «IIpocBemenune»

tabnuiel: [lepuoaudeckas cuctema XuMu4eckux anmeMenToB JI.1.MenaeneeBa, Tabnuiia
pPacTBOPUMOCTH, SJECKTPOXUMHUECKUH PsI/I HAMIPSHKEHUSI METAJIOB

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbliii-ypoBeHb.-Peann3arus-
TpeboBanuii-OI'OC-ocHOBHOr0-00111er0-00pa3oBaHus.-MeToinyeckoe-1ocoone-is-
yuurens.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


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