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l. INOACHUTEJIBHASA 3ATINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHILENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit denepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE CoJepKaHKe, MpelycMaTpUBaeT paclipe/leieHue ero mno kjaccaM u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBbHOCTh
U3YUYCHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKU y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeasieT BO3MOKHOCTH IpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00ydEeHHs] XUMHH
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUN 0O MaTepUabHOM €IMHCTBE MHUpPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U IKOIOTUYECKON 0€30MacHOCTH, MPo0IeM 3paBOOXPAHEHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB  MX  CAaMOCTOSITEIbHONH  yuyeOHOM  JEeATEIbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUN
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OLIero oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuro. CopepaHue CKJIAAbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;
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— MpeCTaBICHUH 00 MEKTPOIUTUUECKOIN TMCCOIMAILINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUsI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yduenune xumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxarommiit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON NEATEIILHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHMH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMHM M DPA3BUTHH I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOGHUHU MPABHI O€30MacHOIro
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIBbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  II03HAHUS,
(GOpMUPYIOIUM MOTHUBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, UCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATENBHOCTH,

— (opmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX I M3YUYEHHUs] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



1. COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSATHUSA

[Ipeamer xumuu. Poiib XMMHUM B KU3HM 4elOBeKa. XHMMHsS B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHas
Macca. MaccoBast 1011 XMMHUYECKOI'0 2JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KoJIMYecTBa, MAacchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHYECKUX COSAMHECHUN.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM OOOpYIOBAaHUEM, M3yYCHHE W ONMHCAaHWE (U3MUYCCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KHCIIOTOMN) SIBIIEHUH, HaOII0AeHNE
W ONKCAaHWE TPHU3HAKOB MIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpuaIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWu, B3auMOJCHCTBUE kejie3a ¢ pactBopoM conu Mmenu (II), uszydenwe crocoOoB
pa3iesieHusT CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TemnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHUE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpoctoe BemecTBo. HaxoxkaeHue Boxopoda B IMPUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTer u comnu.

Mounsipabiii 00bE€M Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boja kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAacTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas oSl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Pojib pacTBOpPOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHCTKA
MPUPOIHBIX BOJI.



Knaccugukanus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss okcuIoB:
coyieoOpasyrorire (OCHOBHBIE, KUCITOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. Homenkiarypa
OKcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne okCuaoB.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. OU3HUECKUe U XUMUYECKUE
cBoicTBa KUCHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckast CBA3b MEXKYy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIEHUE CONEpKaHMsl KHCIOpoJa B BO3/yXe, NOJIydeHrue, cooupanue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHUS M IMPEKpaIleHUs TOpeHus (1moxapa), 03HaKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOWMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00Opa3I[0B BEIIECTB KOJIMUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBl C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalllaMH,
peaKuMii HEUTpalIu3aluu, [OJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BaxkHelmue
KJIACChI HEOPTAaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xumuuyeckux djiementos . U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTne o Trpymnmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIE U HIETIOYHO3EMENbHBIE METAUIbI, TaJOTeHbI, MHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHU/IBI U THIPOKCH/IBL.

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmnbsl. DU3nuecKkuid CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX szaep. M3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leproandeckoit cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTa IO €ro IMOJOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOJIaM.

3nauenue [lepuoanmueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEeKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. lloHHAas CBS3b.

Crenenp  okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. [Ipoueccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[IMHKa C pacTBOpaMHU KHUCJIOT U ILEeJ0Yell, MPOBEIEeHUE OIbITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHUE, peakiuy pas3yioKeHNs, COETUHEHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjacce OCYLIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHI,
ABJISIOLIMXCSI CACTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUS, 3aKOH,
aHanu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEUIECTBA, a3, (hU3MYECKHE BEIWYHMHBI, CIUHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallks, KalblUsi U WX COCOUHEHUH B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemlecTBa: BHJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTANTUYECKHX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COCTUHEHHM, TeHEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakuil o pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- U
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. llonarne o XumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME Ha CKOPOCTh
XUMHUYECKON peaKIMU U TOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakmii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIEKTPOIUTHI.

Peakuuu moHHoro oOMeHa. YCIOBHUS MPOTEKaHMs peakUil HOHHOrO OOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklIud Ha HOHBI
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIEeCTB —
METAIJIOB M HeMeTauioB (rpadgura M anmasza), CIOXKHBIX BEHIECTB (XJOpHAA HATPHUS),
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UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHCTBHUS Pa3TUYHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALIUN
KHCJIOT, IIeno4ed M coield (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTEepHalioB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU NPOTEKaHUs peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHHE BOJBI), OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJluibl U UX COeTUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
menoyamu).  XmopoBopopoa. ConsiHass —KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlefcTBre XJiopa 1 XJI0pOBOJIOPOa Ha OPraHu3M YesoBeka. Baxuelye xsopuabt
U MX HaXO0X/ICHUE B IIPUPO/IE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHne M (pu3HyYecKHe CBOWCTBA MPOCTBHIX BEHIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoji, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEphbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHEe M XUMHMUYECKHE CBOMCTBa
(oOme Kak MpPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil KucioTsl. Ilpumenenue
cepHOii KuCIOThl. COJM CePHOM KUCIOTHI, KAUeCTBEHHAS Peakus Ha cynbdar-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEecKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3nvecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ TOJydYeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIBHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHHe OKpYKarolleld cpebl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
docopa, puzndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBaA, moiydeHue. lcmomp3oBanue ¢ochaToB B KadyecTBE
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIepoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusmueckue 1 XUMHUIECKHe cBoicTBa. AzncopOius. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux GpU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (I1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUsT KJIMMaTa, MapHUKOBBIA 3(PQekT. YronpHas KucioTra u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KAaK O COEIMHEHUAX Yriepoja
(MeTaH, JTaH, OTHJCH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). I[IpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
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(OeH3uH), UX poJIb B OBITY W MPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeNkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOBeKa. MarepualbHOE E€IHUHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpeacraBieHuss o0 okcuae kpemawms (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOJIb30BaHMUS CTPOUTEIBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0paslioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3MUeCKue U XUMHUYECKHE CBOICTBA rajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHAIOB), HAOMIOJeHHEe Tporecca OOyrauBaHUS — caxapa TOJ  JeHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMM Ha Cyib(ar-HoOH W HaAOIIOJICHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHHE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaKknuid Ha HMOH aMMOHUsA U Qocdar-uoH MW U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aHMMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENECH KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIyYyeHHE, cCOOUpaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a1a4 1o Teme «BakHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/libl M UX COCAUHEHUS

OOmas xapakTEepPUCTHKAa XWMHUUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBA3b M METAIMYECKas KpPUCTAJUTMYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN P HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHS U Kamus. [IpumeHnenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHE CBOMCTBA MAarHus W Kaiblus. BaxHeimue coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHUE aToMa, HaXOXJIeHHUe B mpupojae. Ousznyeckne u XMMHYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
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xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xeneza (IIl), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O0pa3llaMu METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4YEHUE PE3yIbTaTOB KOPPO3UM METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKeje3a B
KUCcIoposie  (BO3MOXKHO — KCIIOJNb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, IIUHKA, xene3a (II) u xenesza
(IIT), menu (II), HaGmrOIEeHWE W ONMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCHJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIme MEeTalljibl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaoIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOW KHU3HU YelloBeKa. be3omacHoe MCnosib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomp Npu XUMHUYECKUX OXOrax H
OTPABJICHUSIX.

XUMHUYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmyCcTUMasi KOHIEHTpalus
BeulecTs, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYIHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKJIHWJI, HN30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pemeTKa, CIUaBbl, (U3UYeCKHe BeIHYMHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE MOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

1. +IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O

XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JlugHOCTHBIE pEe3yNbTaThl OCBOSHUS TPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JIOCTUTAIOTCS B X0J/ie O0YUYeHHsI XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATETHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U  JYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYaOIIUXCSL.

JIM4HOCTHBIE pPE3yJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUWA U PACHIMPEHHUE ONbITa JIEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

10



1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY
HACJIIE/INI0, TIOHMMAaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh OCTOBEPHON MH(OpManueil o NepeAoBbIX JOCTHKEHUSAX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHUA O COLUHUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJJIEKTMBE, ~ KOMMYHMKaTHBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPUECKOW U JAPYTMX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JESATENLHOCTH NP BBINOJIHEHUN YUe€OHBIX, [I03HABATEIbHBIX 3a/a4,
BBIIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUU YUYEOHBIX IPOEKTOB, CTPEMIJIEHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIM B Ipoliecce 3TOH y4eOHOW AesTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TOCTYNKH CBOMX TOBApPUINEH C IMO3UIMM HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHUYECKHE  NPEACTABICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMAaHHUA  CYIIHOCTH HAay4yHOHW KAapTHHBI MHpa, NPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C IMPUPOAHOMN cpenoi, o poiau
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAlpaBJICHHBIC HA IOJyYCeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOAUMBIE Uil OOBSCHEHHS HAOIOJAaeMbIX MPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, JOCTYHHBIMH TEXHHYECKUMHU CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHON M HMCCIEe0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00y4eHUS B JAJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAHOBKM Ha 3[I0POBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKorojsi, HApKOTHKOB, KYpeHHs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBui 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HH,

5) TpynoBoro BocnuTaHus:

MHTEpeC K MPAKTUYECKOMY U3YUYEHUIO NMPpodeccHii u Tpya pa3IudHOro pojia, yBaXKeHHUe K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH NEATENFHOCTH, B TOM 4YHCIE HAa OCHOBE MPHUMEHEHHS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
POJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHONW MpOo(pecCUOHATBLHON AeSITeIbHOCTH H
Pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHATLHON CpeJIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUpPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MUYECKOMY W TICHXHYECKOMY 3I0POBBIO,
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OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)X€ B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U XKU3HU JIIOAEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble NPU HU3YYEHUU XUMHHM, IS PEIICHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEeN MPUPOJAHOIN CPEOi, /ISl MOBBIIIEHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MPOoOJieM U MyTed WX pelieHUs
IIOCPEACTBOM METOJI0OB XMMMH, FKOJIOIMUECKOTO MBILUIEHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B coctraBe MerampenMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAUUMBIE IS (POPMUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
IpOIIeCC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIE UCHOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAay4yHOW KapTHMHE MUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (I10O3HABaTEIbHbIC,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIEeYHBAOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAaHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

Ba3zoBble Jioruyeckue eiicTBUSA:

YMEHMSI HCHOJIb30BaTh MPHUEMBI JIOTMYECKOI'O MBIIUIEHUS IPU OCBOEHUU 3HAHUU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIENSATH HMX XapaKTEepHblE IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHYECKHMX BEIIECTB U XMMHUECKUX pEeaKlui, yCTaHaBIUBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXly 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIC, IEAYKTUBHBIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSTHh B Mpolecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOIb3yEMblE B XUMHH, IPeoOpa3oBbIBaTh MIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — TpU peleHUH YydeOHOo-
[IO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJENBHBIX MPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YYae€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

Bba3zoBble nccienoBarebcKkue 1eHCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTaBJICHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHHUA, a
TaKkkK€ B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPraHM3allid U TPOBEJICHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJJOM MpoIlecca, CAaMOCTOSATENIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyInpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUJOB
1 (GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJsSpHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHblE MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;
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YMEHUE IPUMEHSATh Pa3IMYHble METObI U 3aIIPOCH] IPH IIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YUEOHBIX U MO3HABATEIbHBIX 3a]a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBIAaJCHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uHGOpPMALMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOJIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M MCCiIeq0BaTENbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM POMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHUKaTHBHbIE YHHBepPcalbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (WidM) AUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATH MOJyYCHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IMPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM NO3HABATEJILHOM U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPU PEIIEHHMHM BO3HHUKAIOIIMX IMpPoOJeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHIE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTUBHBIe yHHBepcalbHble Y4eOHbIe AeiicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh eI IesTeIbHOCTH, IJIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M IO3HABaTENbHBIX  3aj1ad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpUTM JIEHCTBHHA NpuU
BBINMOJIHEHUH 33JaHUN C y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpHOl paboueld mTpoOrpaMMoi, BBIIEISAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEWCTBUH, crneuuduueckue s
OpeaMETHOM 00sacTH «XUMUS», BUIBl JEITEIbHOCTH MO TOJTYYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

® DPACKpBIBaTh CMBICJ OCHOBHBIX XMMHYECKHAX TOHSATHI: aTOM, MOJIEKYIa, XUMUIECKUH

9JIEMEHT, TMPOCTOE€ BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOJIHAs U

HEOJIHOPO/IHAs1), BaJEHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJEKYyJspHas Macca,

KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJsi XHMHUYECKOTrOo

3JIeMEHTa B COEJUHEHHM, MOJISIPHBI OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,

3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCu(puKanus

peaKIMii: peakyi COeANHEHHs, pEaKIMH Pa3IOKEeHUs, PEaKIIMK 3aMELIeHUs, PEaKIUU
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oOMeHa, K30~ M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBOU 3P dEKT peakiuu, saIpo aToma,
AIIGKTPOHHBINA CIIOM aroma, aToMHas OpOWTanb, paauyCc aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl U HEIOJIApHasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLlUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHSATHH M TPUMEHSTH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (OpPMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OTIpEe/eNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAenéHHOMY KJIaccy COSOUHEHHWH Mo QopMmyiaaM, BHUJ XUMHYECKOH CBSI3H
(xoBasieHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMbici [lepunonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONMKCHIBATh M XapakTepus3oBaTh Tabmuunyio Gopmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX JJICMEHTOB: pa3linyarTh IMOHSATUS «rJIaBHas moarpymma (A-rpymma)» u
«mobounass moarpynmna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnuue «llepuognueckas cucteMa XUMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3aps] sapa, o0Illee YHUCIO JJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEpPaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIuil;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOT'O COCTaBa,
BO3MOXXHOCTH IPOTEKAHMSI XUMUIECKUX MTPEBPAIICHUI B PA3TUYHBIX YCIIOBHUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTEeMAaTU3alNI0, KIACCU(DUKAIINIO, BBISIBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€l — JUIsl M3YYEHHUS CBOMCTB BEHIECTB M XUMHUYECKHX PEaKIIUM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJCHHME,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIH);

CleoBaTh MpaBWJIaM TIOJIB30BAaHUS XUMHYECKOW TMOCYyI0M W  1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IpaBWiIaM OOpAallEHUs] C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO TOTYYSHHUIO
U CcOOMpPaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOJAAa M KHUCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH

14



Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C IOMOIIBIO MHIMKATOPOB (JIAKMYcC, eHOI(PTaTICHH, METUIIOPAHXK U JPYTHE).

K xonmy oOyueHust B 9 kjacce mpeaMeTHbIE pe3y/lbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas pEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,
HE3JICKTPOJIUTHI, JIEKTPOIUTUYECKAs JAUCCOLMAIMs, PpEeaklUud HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYeCcKas), KpUCTAJUIMYecKas pemeérka, Koppo3us
METaJUIOB, CIIJIaBbl, CKOPOCTh XHMMYECKOHW pPEaKLMH, HPEIeSbHO [OIycTUMAas
koHueHrpauus [I/IK Bemecrsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHM U NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY MJIsi COCTaBJICHHMs (OpMya BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSAX pPA3IMYHOIO COCTABa, NPHUHAIJIEKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COeNMHEHHH 1Mo (opmyniam, BHI XUMHYECKOW CBSI3U (KOBAJCHTHAs, MOHHAS,
MeTaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XUMUYECKOH
dopmyIe, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ziMuyaTh MOHATHS «TJ1aBHas mnoirpymma (A-
rpynna)» u «mnobouynas mnoxarpynmna (b-rpynma)», manele u OosibliMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpblE HUMEIOTCA B IEPUOAMYECKOM Talnuue, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOl1ee YnUCiIo MEKTPOHOB U PACIpeeNeHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY
3 eKTy, 10 USMEHEHUIO CTENIEHEeW OKUCIECHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HIOHHOTO 0OMeHa, ypaBHEHMS PEaKLU,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IMYHbIX KJIACCOB;
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pPacKpbIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyqol U J1abOpaTOpHBIM
o0opyIoBaHMEM, a TakKe IMpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYCHHUIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, WOAMI-, KapOoHat-, (ocdart-,
CWJIHMKAT-, Cylnb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI HM3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
NPUMEHATh OCHOBHBIC OIEPAIMN MBICIUTEIBHON NESTEIPHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIIECTB M XMUMHUYECKUX PEAKIIHid, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBI).
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IV. TEMATHUYECKOE IINTJAHUPOBAHMUE

8 KUIIACC
KosmmuecTBO yacos
Ne HanMeHoBaHue pa3neioB H TeM DJIeKTPOHHbIE (uudposbie)
KonTpoabubie IpakTH4yeckne
n/n MPOrpaMMbl Bcero o0pa3oBaTelibHbIE pecypchl
padoTsI padoThI
Paznen 1. [lepBoHayajibHble XUMHUYECKHE IOHSTHS
X — 0

1.1 CCIiZI(IJ/I:BOSHaHI/ISI B;’*(HE: aKTI/?q;I:If;; 5 2 bubmorexa HOK

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

JeSITETbHOCTH YellOBeKa
bubnunoreka IHOK

1.2 BemecTBa 1 XMHYECKHE pEaKIIuu 15 1 https://m.edso0.ru/7f41837¢

HUroro mo pa3gemy 20

Pa3pnen 2. BaxkHelilmue npeacTaBuTeId HEOPraHNYeCKUX BelleCTB
51 Bosmyx. Kucmopon. Ilomarue 00 6 bubGimoreka HOK

' OKCHIaX https://m.edso0.ru/7f41837c

buo OK

2.2 Bonopon.IloHsTre 0 KUCIOTax U COMSX 8 1 hgpSJiI;/(r)TTIZI;aSOO.ru 17§41837¢ 1
93 Bona. PactBoOpsI. ITousitue 00 5 1 1 Bubnnoreka 1HOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl HEOPraHUIECKUX 11 1 1 bubnmoreka HOK

' COE/IMHEHNUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. [lepuoguuecknii 3axon u llepuonnueckas cucrema xumudeckux 3jieMeHToB . . Mengeneea. CTpoenue aToM0B. XUMUYECKAsl CBA3b.
OKHCIUTETBLHO-BOCCTAHOBUTEILHBIE PeAKIIUN

Ilepuonnueckuit 3aK0H "
p bubnuoreka 1HOK

3.1 Ilepnoamueckasl cucTeMa XUMHUYICCKUX 7 httos://m.eds00.ru/7f41837¢

anemeHnTor JI. WM. Mennaeneesa.
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Crpoenue atoma
3.9 Xumuueckass CcBs3b. OKHCIUTENBHO- 8 1 bubnuoreka IHOK
BOCCTaHOBUTEILHBIC PEAKIIUU https://m.edsoo.ru/7f41837¢c
bubnmoreka OK
Hroro no pasery 15 https://m.edsoo0.ru/7f41837c )
Pe3epBHOE Bpems 3 bubmiorexa HOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB IIO 68 4 5
[NTPOI'PAMME
9 KJIACC
Konu4yecTBo yacoB
Ne HaunmeHoBaHue pasaeJioB U TeM DJIeKTPOHHBbIE (uudposbie)
n/n NPorpaMMbl Bcero Kontpoasubie  Ipakrutieckue o0pa3oBaTelibHbIe pecypchl
patoTsI padoTbI
Pa3pnen 1. BemecTBo U XUuMHYecKHe peakunu
[loBTOperne w  yriayOlleHWe  3HAHUU bubnuoreka [HOK
1.1 5 1
OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [HOK
peaxruii https://m.edso0.ru/7f41a636
13 DIEeKTPOIUTUYECKAS JIUccoLanus. 8 1 1 bubnuoreka HOK
XUMHUYECKUE PEaKIMi B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTanibl 1 BX coeUHEHUSI
51 Obmas XapaKTePUCTUKA XUMUYECKUX 4 1 bubnuoreka [HOK
anmemeHToB VIIA-rpyrmmsl. I'ajgoreHs: https://m.edsoo.ru/7f41a636
S XapaKTepUCTHK XUMHYECKUX
2.2 g‘iﬁ:HTOB aslh-err;)yimm.a Cepa I: ) eé 6 bubmorexa Lok
https://m.edso0.ru/7f41a636
COEIMHEHUS
2.3 OOmass ~ XapakTepUCTHKAa  XUMHYECKUX 7 1 bubnunoreka LHOK
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aneMeHTOB VA-rpynmnbsl. A3ot, Gocdop u ux
COCAMHEHHUS

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

Obmas XapaKTepPUCTUKAa  XUMHYECKHUX

Bubnmoreka

NOK

24 3J'ICMCH1:'0B IVA-rpynmel.  Vriepox 8 1 https://m.eds0o.ru/7f41a636
KPEMHHUI ¥ UX COCAMHEHHS
Hroro mo pazaery 25
Pa3nea 3. Meranabl 1 HX cOeANHEHHS
bubnmoreka HOK
A 7 4
3 Obmpe coiicTsa meTanios https://m.edsoo.ru/7f41a636
bubnnoreka LHOK
3.2 B 7 16 1
AXHEHIINE METAJUIBI U KX COEIUHEHUSA https://m.eds0o.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B X)KU3HU YEJIOBEKA 3 bubmmorexa HoK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmmorexa HoK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4
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V.  YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus, 8 kiacc/ I'abpuensua O.C., OctpoymoB N.I'., CnaakoB C.A., AKIIMOHEPHOE OOIIIECTBO
«3narenbCcTBO «IIpocsemenune»
 Xumus, 9 xmacc/ TI'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKIHOHEpPHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

[IpoBepounsie W KOHTpoJbHBIE paboThl Xumus 9 kmacc O.C. T'abpuensn, I'.I'. JlsicoBa
W3narensctBo "lIpocenienue”

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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