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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1Mo XUMuUM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBieHa Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOW MPOrpamMmbl
OCHOBHOTI'O 0011ero oo6pa3oBanus, npeacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIINH TPENOIaBaHMs
ydyeOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
Oenepanum.

[Iporpamma o xumMuu Aa€T Mpe/ICTaBICHUE O LEJAX, OOIIeH cTpareruu o0y4yeHus,
BOCITUTAHUSI U Pa3BUTHUsSI OOYYAIOMINXCS CPEACTBAMU YYEOHOTO MpeaMETa, yCTaHABIMBAET
o0s13aTeNIbHOE TPEIMETHOE COJEpKaHUE, MpelycMaTpUBaeT pacCHpeeIeHUe €ro 1o
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jesiaM U TEMaM MPOTrPaMMBI 110 XUMUU, ONPEAEISIET
KOJIMYECTBEHHBIE W KA4YECTBEHHBIC XapAaKTEPUCTUKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCJEA0BATENBHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3€M, JIOTMKM Yy4yeOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEN O00ydaroummxcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa g pealu3aluud TpeOOBaHM K pe3yJbpTaTaM
OCBOECHHMSI OCHOBHOW 0OO0Opa3oBaTEIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIETrO
oOpa3zoBaHusi, a Takke TPeOOBaHHMM K pe3yjbTaTaM OOy4deHHs XMUMHH HAa YPOBHE Iielied
U3Y4YeHHUs TpeaMeTa M OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOU JESATEIBHOCTU
00yyYaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPIKAHUS.

3HaHWE XUMHHM  CIYXUT OCHOBOM JjIi  (OPMUPOBAHHS  MHUPOBO33PEHUS
oOyyJaronierocsi, €ro MpeACTaBICHU O MaTepualbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT QopMUpyeMble XUMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MyTSIX PEHICHUS TI00aNbHBIX MPOOJeM yCTOWYUBOTO
pPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUECKOM, MHUILNEBOM M 3KOJIOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHMUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peau3allii BO3MOXKHOCTEH Jig caMopa3BUTHUS U (popMupoBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJ3J B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyyarouuxcs, HAaBBIKOB ~ HMX  CaMOCTOSITEIbHOM ~ y4yeOHOM  JIESTeIbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCIIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B IMOBCETHEBHON
KU3HH, TaK U B MPO(HECCUOHATBHOU IEATeIbHOCTH;

3HAKOMUT CO CHEUU(UKON Hay4HOrO MBIIUICHHUS, 3aKIabIBAET OCHOBBI LIEJIOCTHOTO
B3IJIsIIa HA EIUHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloM B
GhopMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTU 00YyYarOITUXCS;

CrIoCcOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOTHYECKOE OOpa3OBaHUE
00yJaroImXxcs.

Jlanuple HampaBiieHUss B OOYYEHMM XUMHUU OO€CMeUMBaIOTCs  crenupuKon
coliepkaHusi yueOHOTO TPEIMeTa, KOTOPHIN SIBISETCSA MEJAarorHYecKd aJanTHPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XMMHH Ha OMPEACIEHHOM JTare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHUs OpPUEHTHpPOBAH Ha
OCBOEHHE OOYyYarOIUMUCS CHCTEMbl II€PBOHAYAJIbHBIX IOHATUNH XHUMHUH, OCHOB
HEOPraHW4YeCKOM XMMHMM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATHA OPraHUYECKON
XUMUH.

CtpykTrypa conaepkaHHs MpPOrpaMMbl IO XHUMHUU CGHOPMUPOBaHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. Coaep:kaHnue CKIaabIBacTCs U3 CUCTEMBI IOHATUH O
XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI 0 XUMHUYecKkoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPHUHIUITY ITOCIEN0BATENBHOTO PAa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— NPEACTABIECHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B pPACTBOPAX.

TeopeTndeckne 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHWS M TNPOTHO3UPOBAHMS CBOMCTB, CTPOCHUA W
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpamMmbl 10 XMMHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABJIAIONIE HAyYHOW KapTUHBI MUpPa B JIOTHUKE €€ CUCTEMHOM ITPUPOJIBI,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHMIO M METOJaM INO3HaHMS B Hayke. M3ydeHue
XMUMHH TPOUCXOAUT C MPHUBJICUECHUEM 3HAHUM U3 paHEe M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «brosorus. 5—7 kinaccel» U «Du3nka. 7 Kiaaccy.

[Ipn u3yyeHWH XUMHH MPOUCXOAMUT (HOPMHUPOBAHHE 3HAHUM OCHOB XUMHUYECKOUN
HAayKd Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKON JEsATEIbHOCTU
YeJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a7auya yueOHOTo MpeAMeTa
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XHMUYECKUX 3HAHUUW — BaXKHEWIIUX (HaKToB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  TOJOXKEHUH, JOCTYIMHBIX  0000IIeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIka HAayKH, B NPHOOLIEHMM K HAYYHBIM METOAAM
MO3HAHUA MPU U3YYEHHUH BELIECTB U XUMHUYECKUX PEaKuii, B (POPMUPOBAHUU U PA3BUTUHU
NO3HABATEJIbHBIX YMEHUN W HX NPUMEHEHUU B Y4YeOHO-TIO3HABaTEIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIETEIIbHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B [IOBCEHEBHOM JKU3HH.

[Ipy wW3yyeHMHM XMMHHM Ha YPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHMS BaKHOE
3HaYEHUE MPUOOPENH TaKHe 1IeJU, KaK:

—  (GOpMHpOBAaHHWE  WHTEUIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHMYECTBY, CaAMOCTOSITEJIbHOMY  MPUHATHIO  PEIICHHI,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMsS] Ha CHCTEMAaTHYECKOE MPHUOOLIEHUE 00yYaromuxcs K
CaMOCTOSITEJIbHOW TMO3HABATENBHOW JEATEIBbHOCTH, HAYYHBIM METOJAM ITO3HAHMS,
bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHue ycinoBUi, CIOCOOCTBYIOUIUX MPUOOPETEHNIO 00YYAIOIIMMHUCS OMbITa
pPa3HOOOpa3HOW AESATENbHOCTH, TO3HAHUS M CaMOIO3HAHHUS, KIIOUYEBBIX HABBIKOB



(KITIOUEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI PA3JIMYHBIX BUIOB
NEATEIIbHOCTH;

— (hopmupoBanue o0mIeH HyHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJI€ YMEHUN OOBSCHATh U OLICHUBAThH SIBJICHUSA OKPYXKAIOIIETO MHUpa, HUCHOJIb3Ys
3HAHUA W OIBIT, NOJYYEHHBIE NPU M3YYEHUU XUMHH, NMPUMEHATH HUX IPU PEIICHUU
po0JIeM B TOBCEAHEBHOM JKU3HU M TPYAOBOH JCATEIHHOCTH;

— (QopMupoBaHue y OOy4YaIOMIMXCA T'YMaHUCTHMYECKHX OTHOIICHWH, MOHUMaHUs
[EHHOCTH XHUMHYECKUX 3HAHUM U1 BBIPAOOTKM HKOJOTHYECKU I11eJ1ecO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYXarouen NpUpOTHON CPEIbI;

— pa3BUTHE MOTHBAllUd K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHUX I[CHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HANIPABICHHOCTH JATBHEHUIIIETO0 00yUeHUSI.

OO1iee 4yMcIO 4YacoB, OTBEACHHBIX JUISI M3YYECHHS XMMHHM Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIENO), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

Ha ypoxkax Ouoiorum ucnoss3yeTcsi 000py0BaHUE €CTECTBEHHO-HAYYHOU J1abopaTopuun
Touka pocta: udpoas madoparopus o GUOJIOTHH.

COJEPKXAHHME OBYUYEHUA

8 KVIACC

IlepBoHavajibHbIE XUMUYECKHE TIOHATHS

[IpeameTr xumun. Ponp XMMHUM B KWU3HHU YeIOBeKa. XUMHS B CHCTEME Hayk. Tena u
BeniecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BeiiecTB. [ToHsTHe 0
MeTOJlaX Mo3HaHus B XUMUU. YncThie BenecTBa U cMmecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI U MOJEKYJIbl. XUMUYECKUE JIeMEHThl. CHUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢opmysa. BalleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTelbHas aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuecTBo BeniectBa. Monbs. MosnsgpHas Macca. B3auMoCBs3b KOJIMUECTBA, MAacChl U
yucjaa CTPYKTYPHBIX CIWHHUII BemiecTBa. Pacuérel 1o ¢opmyliaM XHMHYECKUX
COCJIMHCHUU.

OuU3NYECKNe U XUMHUYECKUE SBJICHUS. XUMUUYECKasl peakiusa U €€ Mpu3HaKu. 3aKOH
COXpAaHEHUS MacChl BEHIECTB. XHUMHYeCKHe ypaBHeHMs. Kiaccudukamuss XUMHUYECKHX
peakiuii (COeTMHEHMSI, Pa3JIOKESHHS, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYJ0M, MpaBuWiIaMu padboThl B JabopaTopuud u
npuémMamMu oOpaleHusi ¢ JabopaTOpHBIM O0OPYJOBAaHMEM, HW3YYEHUE U OIUCAHUE
(bu3MYecKuX CBOMCTB 00Opa3lloB HEOPraHMYECKUX BEIIECTB, HAOMIOACHHE (PUINUECKUX
(1aBieHUE BOCKA, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHACHCAIUs



BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHWE MEIHON  MPOBOJIOKH,
B3aMMOJICUCTBHE Mejla C KHCIOTOW) SIBJICHUH, HAOJIOJEHHE M ONHMCAHHE NPU3HAKOB
NPOTEKaHUs XUMHUYECKUX peakuuid (pa3joKeHHe caxapa, B3aMMOJIEHCTBHE CEpHOMU
KUCJIOTBI C XJOopuaoM Oapusi, pasnoxenue ruapokcuna meau (Il) npu narpeBanuu,
B3anMOjeicTBrE kene3a ¢ pactBopoM conu meau (Il), usyuenue crnocoboB pazaeneHus
cMeced: C TMOMOINbI0 MarHuTta, (UIbTPOBAHUE, BBIMAPUBAHKME, AUCTHILISILNA,
xpomartorpadus, MNPOBEACHUE OUYMUCTKH TOBAapEHHOW COJIM, HAOJIOJEHUE W OIUCAHUE
pEe3yJbTAaTOB IMPOBEACHUS OIbITA, WLIIOCTPUPYIOWIETO 3aKOH COXPAaHEHHS MAacChl,
CO3JIaHhE MOJIeJIed MOJIEKYJ (IIapOCTEPKHEBHIX).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BeLIECTB

Bosnyx — cmech ra3oB. CoctaB Bo3ayxa. Kucimopor — 37IeMEHT U POCTOE BEIIECTBO.
Haxoxaenue kuciopojga B mpupoje, Qpuanyeckue M XUMHUYECKHE CBOMCTBa (peakuuu
roperusi). Oxcunpl. [lpumenenne kucmopoaa. CHocoObl TOTy4YEHHUS KUCIOpPOJa B
nabopaTtopun W mnpomblluieHHOCTH. KpyroBopoTr kuciopoma B mnpupoae. O30H —
AITOTPOITHAS MOAU(DUKALINS KUCTIOPOIA.

TernoBoi >PheKkT XUMUYECKON peakiud, TEPMOXMMHYECKUE YpaBHEHUS, 9K30- U
SHAOTEPMUYECKHE pPEaKUU. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE
NapHUKOBOTO 3 (eKTa, pa3pylIeHHE 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkneHne Bomopoja B IPUPOJAE,
dbu3nueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI mosiydeHus. Kuciorel u
COJIH.

Monsipabiii 00bEM razoB. Pac4€Thl M0 XUMUUYECKUM YPaBHEHUSIM.

Pusnueckne CBOMCTBA BOABl. Boma kak pactBoputens. PactBopsl. Haceimennsie n
HEHACBIILEHHBIE PACTBOPBL. PacTBOpUMOCTH BemecTB B BoAE. MaccoBast J0JI BEIIECTBA B
pactBope. XuMHueckue cBoicTBa Bonbl. OcHOBaHMs. Poiib pacTBOPOB B NMpPUPOAE U B
KU3HU yenoBeka. KpyroBopot BoAbl B pupoje. 3arpsi3HEHUE MPUpOAHbIX Boa. OxpaHa u
OYMCTKA MIPUPOIAHBIX BOJ.

Knaccuduxanus Heopranmdyeckux coeanHeHuit. Oxcuapl. Knaccudukaius okCuI0B:
coyieoOpaszyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) W HECoJe0oOpasylolue.
Homenknatypa okcunoB. @u3nyecKue M XMMHUYECKHE CBOMCTBAa OKCHUIOB. llomydenue
OKCHJIOB.

OcHoBanus. Knaccudukanss ocCHOBaHUM: MIENTOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknartypa ocHoBaHuil. @OU3MYECKME UM XUMHUYECKHME CBOMCTBA OCHOBAHMWIA.
[TosrydyeHne OCHOBaHUI.

Kucnotel. Krnaccubpukamus kucnor. Homenknmarypa kucinor. ®Pusnueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOocTH mMetayuioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Homenknatypa coseil. @u3M4eCKue W XUMHYECKHUE CBOMCTBA COJICH.
[lonyuenue comen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPENIEICHUE COAECPKAHUSA KHCIOpPOJa B BO3IyXE, ITOIYYEHHE,
coObupanue, pacrmo3HaBaHWEe W  HW3YYEHHUE CBOMCTB  KHCIIOpOJa, HaOIoIeHue



B3aHUMOJECUCTBUS BEUIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HMKHOBEHHS W IPEKPALICHHS
ropeHusi (moskapa), O3HaKOMJeHHE C oOpasllaMH OKCHAOB M OIKUCAHUE WX CBOMCTB,
NoJIyueHue, cOoOMpaHHue, pacro3HaBaHWE W M3Yy4YEHHE CBOMCTB BOJAOpOJa (TOpEHHE),
B3auMoOJielicTBUE BojJopojga ¢ okcugom wmeau (ll)  (BO3MOXKHO HcCMoONb30BaHUE
BHJICOMATEPUAIIOB), HAOJ0IeHUE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIE0OBaHUE
0COOEHHOCTE PacTBOPEHHUS BEUIECTB C Pa3IMYHON PacTBOPUMOCTHIO, MPUTOTOBIICHUE
PAaCTBOPOB C ONPEAECITEHHON MACCOBOM J10JIENM paCTBOPEHHOTO BEIIECTBA, B3AaUMOICCTBUE
BOJAbl C MeTaulaMu  (HaTpueM U KajublKeM) (BO3MOXHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBAHUE OOpPa3OB HEOPraHWYECKUX BEIIECTB Pa3TUUYHBIX
KJIaCCOB, HAOJIIOJCHUE W3MEHEHMsSI OKpacKH WHAUKATOPOB B PAcTBOpPax KHUCIOT U
niesioyeit, uyuenue BiaumojencTBus okcuaa meau (Il) ¢ pactBopoMm cepHOIl KUCIOTHI,
KHUCJIOT ¢ METAJJIAMHU, PEAKIUI HEUTpaIu3aluy, MoJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI'O0 METAJUIA APYTUM W3 PACTBOPA COJIM, PEUICHUE 3KCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUMYECKUX COCIUHEHUI.

Iepuoauueckuii 3akoH u Ilepuoanveckas cucreMa XUMHYECKHX 3J1eMeHTOB /I,
N. MengaeaeeBa. Ctpoenume aroMoB. XuMHYeCKasi CBs3b. OKHCINTEIbHO-
BOCCTAHOBHUTEJIbHBIC PeaKINH

[lepBbie TOMBITKA KJIACCU(UKAUM XUMUUYECKUX 3JIeMeHTOB. [loHsiTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIC U IETOYHO3EMENbHbIC METaJUIbl, TaJIOr€Hbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THIPOKCHU/IBI.

Ilepuonnueckuit 3akoH. llepuomnueckas cucremMa xumuuyeckux siaemeHToB J[. .
MenpneneeBa. KopoTkonepuoanas u JuIMHHONIEpHOIHAs popMbl [lepuoanyueckoi cucTeMsl
xumuyeckux sneMeHToB [. M. Menneneesa. Ilepuoasl u rpynmel. OU3WYECKAN CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. OnekTpoHsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB Ilepmomnueckon
cucrembl /J[. M. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO DJJIEMEHTa IO €ro
nonoxkennto B [lepuoamueckoit cucreme /1. I. Menneneesa.

3aKOHOMEpPHOCTM  HM3MEHEHUs  paauyca aTOMOB XUMHUYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Nepruoaam.

3nauenue Ilepuogmueckoro 3akoHa u Ileproguyeckoil CHCTEMbI XHMHUYECKHX
3JIEMEHTOB JUIS Pa3BUTHA HAYKHU U ITpakTuKU. [. 1. MenneneeB — yu€Hbli U rpaKJaHUH.

Xumuyeckass  cBs3b.  KoBaneHTHas  (mojsipHass W HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucienus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. lIpoueccs
OKHCJIEHHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEU.

Xumuueckuiui IKcnepumenm:

M3y4eHHe 00pasioB BEIIECTB META/UIOB U HEMETAJIJIOB, B3aMMOJICHCTBHUE THIPOKCH 1A
IUHKA C pacTBOPaMHM KHCIJIOT W MIEJIOYEH, IPOBEACHUE ONBITOB, HWILUIFOCTPUPYIOIIUX
MpUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN (TOpEHUE, PEAKIUHA Pa3NI0KEHUs,
COCUHEHUS ).

Mexcnpeomemmole ceasu



Peanuzanusi MeXNpeAMETHBIX CBA3€d TMpU H3YUYCHUM XUMUU B 8 Kjacce
OCYUIECTBIISIETCS Yepe3 MCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHM, TakK
U TOHATUH, SBISAIOMIMXCS CHCTEMHBIMU JUIS OTAENBHBIX NPEAMETOB E€CTECTBEHHO--
HAay4YHOI'O IIMKJIA.

OOmme ecTecTBEHHO--HAyYHbIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanu3, CHUHTE3, Kilaccuukanus, TMepUOJAUYHOCTh, HAOIIOIEHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroMm, JJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHWJ, HU30TOIIbI,
PaIMO0aKTUBHOCTD, MOJICKYJIA, JIEKTPUUYECKUM 3apsij, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (HU3WYECKHUE BEIMYMHBI, CIWHUIBI H3MEPEHHS, KOCMOC,
IJIaHETHI, 3BE€3/1b1, COoMHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpadbl, TOPHbIE TMOPOIBI, IOJE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepuonnueckuit 3akoH. llepuomnueckas cucreMa xumuuyeckux siaemeHToB J[. .
MenpaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XHMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaIMs, KAIbIUS U UX COCIMHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B [leprnoanueckoi cucTeEME U CTPOCHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOUN CBSI3U. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BEILIECTBA OT TUIA KPUCTALINYECKON PEIIETKN U BUJA XUMHYECKON
CBSI3H.

Knaccuduxkaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE CBOICTBA
BEIIECTB, OTHOCAIIMXCSA K PpPa3JIM4HbBIM KJIaccaM HEOPraHWYECKUX COCIUHEHMU,
TE€HETUYECKAas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX peaklWil MO pa3IWyHbIM Mpu3HakaM (10 YUCIy U
COCTaBY Y4YaCTBYIOUIMX B PEAKIUM BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO
CTENEHEH OKHCIIEHUS XHMHYECKHUX DJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U 3HI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopoctu xXumudeckol peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOrE€HHBIX U TE€TEPOTCHHBIX
peakumsix. Ilonstue o karanuze. [loHsTHe O XMMHUYECKOM paBHOBeCcHH. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKOU PEAKIIMU U TOJIOKEHUE XUMUUECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, DJIEKTPOHHBIN OaJlaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIIbHOM peakiuu. CocraBiienue YpPaBHEHUN OKHUCIIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEaKIU C UCIOIBL30BaHUEM METO/1a dJIEKTPOHHOTO OajiaHca.

Teopus >HEKTPOIUTUUECKOW AUCCOLUMAIMU. OIJEKTPOJUTHI M HEIICKTPOIUTHI.
Katnonbsl, aHumoHbl. MeXaHU3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMUA  BUJIAMU
XuMudeckoi cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuun woHHOrO OOMEHa. YcCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE M COKpPAIIEHHbIE MOHHbIC ypaBHEHUA peakiuid. CBONCTBA KUCIOT, OCHOBAHUHN U



CoJIell B CBETE MPEACTABICHUN 00 3IEKTPOIUTHYECKOW auccoruanuu. KauecTBeHHbIE
peakuuy Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB —
METaJUIOB U HeMeTauioB (rpadura W amMasa), CIOKHBIX BEIMIECTB (XJOpHAa HATPHS),
MCCIIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMK OT BO3AECHCTBHS PA3IMUYHBIX
(GbakTopoB, HCCIEIOBAaHUWE BJIEKTPONPOBOAHOCTA PACTBOPOB  BEHIECTB, Ipoliecca
JTUCCOLIMAIIMYU KHUCIIOT, IIEJI0Ye U coJiel (BO3MOKHO HCIIOJIb30BaHUE BUIEO MATEPUATIOB),
MPOBEJECHUE ONBITOB, WLIIOCTPUPYIOIIUX TMPU3HAKA MPOTEKAHUS PEaKIHil HOHHOTO
obmena (oOpa3oBaHME Ocajaka, BBIICICHUE Ta3a, OOpa3OBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue,
peakiMK pa3lIoKeHHs, COCJUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX BEIIECTB C
MOMOII[BI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJsiibl 4 MX coeIMHEHU S

OO6mmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
creneHu okucieHus. CTpoeHue U (HU3NUEeCKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA MpUMeEpE XJIopa (B3aUMOJICHCTBUE C METAJJIaMU, HEMETaJUIaMH,
niesioyamu). XaopoBoaopon. ConsiHas KUCIOTa, XUMUYECKHME CBOMCTBA, IMOJYyYEHHE,
npuMeHeHue. JlencTBre XJiopa M XJOpOBOJAOPOJA HA OpraHM3M 4YesnoBeka. BakHeimme
XJIOPUBI U KX HAXOXKICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpyrimbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CtpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpPOJIa U Cepbl. AJUIOTPONHBIE MOJU(PUKAIIUU KUCIOPOJa U Cepbl. XUMHUECKHE
cBolicTBa cepbl. CepoBOOPO, CTpoeHUe, (PU3NYECKUEe U XUMHUUECKHEe CBOMCTBA. OKCUJIbI
ceppl KaK TPEACTaBUTENIM KHUCIOTHBIX OKcHUIoB. CepHasi KucioTa, (uanyeckue Hu
XUMUYECKHE CBOMCTBa (OOIIME KaK MPEACTaBUTENS Kjacca KHUCIOT U clienu(uueckue).
XUMUYECKHUE PEaKIUH, JIekKalMe B OCHOBE MTPOMBIILICHHOTO CIIOCc00a MOTyYeHHs] CEpHOU
KUCHO0ThI. [I[pumMeHenue cepHoid KUCTOThI. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAs PEAKIIHS
Ha cynbdar-uoH. HaxoxaeHwe ceppl U €€ COCNMHEHWM B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOLIEH Cpelibl COCTMHEHUSIMU CEPBI (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAIICHHUS.

OO6mast xapaktepucTika 35eMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIC CTENEHU OKHUCIEHUs. A30T, pacnpocTpaHeHUE B mpupoie, Gunyeckue u
XUMUYECKHe CcBoMcTBAa. KpyroBopor azora B mpupojae. AMMHAK, €r0 (PU3UYECKHE U
XUMUYECKHE CBOMCTBA, MOJiydueHHe W npuMeHeHue. Conu amMMOHHS, UX (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiisi Ha MOHbI aMMOHUs. A30THas
KHCJIOTa, €€ TmoJiyueHue, (U3MUeckue W XUMHYECKHE CBOMcTBa (00IMe Kak
IpeACcTaBUTENs Kjacca KHUCIOT U creurduueckue). VMcnonb3oBaHue HUTPATOB M COJIeH
aMMOHMS B KaU€CTBE MUHEPAIbHBIX yI00peHni. XUMHUYECKOE 3arpsi3HEHNUE OKpYKaromen
Cpenbl COCAMHEHHUSMHU a30Ta (KUCJIOTHBIC JOXIH, 3arpsi3HEHHWE BO3AyXa, IOYBBI U
B0oJ10EMOB). Docdop, amtoTponHbie Moaudukanuu Gocdopa, puznueckue U XUMUIECKHUE
cBoiictBa. Oxcua docdopa (V) u dochopnas kucimora, u3MUECKUe U XUMUUYECKHE
cBOMCTBa, osrydenue. Mcmons3oBanne GpocdaToB B KaYECTBE MUHEPATHHBIX YI0OpEHUM.



Oobmas xapaktepuctuka 3meMeHToB |V A-rpynnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEeHW  OKHUCIEHMs.  YIJIepoja,  auIOTPOINHbIE  MOAU(PUKALUH,
pacnpocTpaHeHue B TpuUpoAe, (pu3Myeckue W XUMHUYECKHE CBOMCTBA. AjmcopOims.
KpyroBopot yrnepona B mpuponae. OKCHABI yriaepoaa, UX (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA, JIECTBHE HA JKUBBIE OPraHU3MBI, MIOJYYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsA3aHHbIE ¢ okcujaoM yriaeponaa (1V), rumoresa riio6asbHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3¢ dekT. YroapHas KucioTa U e€ conM, X (U3MYECKUEe U
XUMHUYECKHE CBOMCTBA, MOJyYEeHNE U NpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcrosnb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauasnbHbIE TOHATUS 00 OpPraHMYECKUX BEHIECTBAX KaK O COEIMHEHUAX
yraepojga (MeTaH, 9TaH, STWJIEH, alleTWIEeH, 3TaHOJ], TIUUEPUH, YKCYCHas KHCIOTa).
[TpupoaHbIE UCTOYHUKHN YTIIEBOAOPOAOB (YroJib, MPUPOAHBIN Ta3, HE(TH), MPOAYKTHI HX
nepepadoTku (O€H3UH), UX POJIb B OBITY W MPOMBIIUICHHOCTH. [loHATHE O OMOIOTHYECKU
BaKHBIX BEIIECTBAX: >XKHUpaxX, OeJKax, YIJeBOJaxX — M MX POJIM B JKU3HU YeEJIOBEKa.
MarepuaiibHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero gusnyeckue u XMMUYECKHE CBOMCTBA, MOJIY4YEHHUE M MPUMEHEHUE.
CoenuHenusi kpemHusi B mpupojie. OOmue npencrapieHus o0 okcuae kpemaus (1V) u
KpeMHHUEBOU KuciioTe. CHIMKAThl, UX HCHOJIb30BaHUE B OBITY, B IMPOMBIIIIECHHOCTH.
Baxueiiime crpoutenbHble  MaTepualibl:  K€paMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€30macHOro MCMONIb30BaHUSI CTPOUTENIBHBIX MaTepUalioB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yuyeHHEe OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI M HAOJIOJCHHE NPU3HAKOB MX
MPOTEKaHMSs, OMBITHI, OTPAXKAIOIIUE PU3NUECKHE U XUMUYECKUE CBOMCTBA raJOT€HOB U MX
COEIMHEHHH (BO3MOXXHO MCMOJIb30BAHUE BUIEOMATEPUATIOB), O3HAKOMJIEHUE C 00pa3LaMu
XJIOpUJ0B (TajJOTeHHUIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COSTUHECHUSIMU
(BO3MOXXHO HCIIOJB30BAHUE BHUECOMATEpUAIOB), HaOJIOJIEHHUE TMpolecca OOyTIIUBaHUS
caxapa IOJ JEMCTBUEM KOHUEHTPUPOBAHHOW CEPHOU KHUCJIOTBI, U3YYEHHUE XUMHUYECKUX
CBOMCTB pa30aBJICHHOW CEPHOM KHCIOTHI, MPOBEJACHUE KAueCTBEHHOM peakluu Ha
cyibdarT-uoH U HaAOJIOEHHE MPU3HAKA €€ MPOTEKAHMs, 03HAKOMIICHHE C (PU3UUECKUMU
cBoMcTBamMM a3ota, ¢ochopa U UX COECOAMHEHUU (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPUANIOB), oOpasmamMu a30THbIX U (pocopHBIX yAOOpeHUl, TOJy4YeHHE,
coOupanue, pacro3HaBaHWE W W3y4YeHHWE CBOMCTB aMMHaKa, MPOBEICHHE KAaYeCTBEHHBIX
peakiuii Ha WMOH amMMOHUS W ¢GochaT-uOH M M3Y4YEHHUE TMPU3HAKOB HUX MPOTEKAHUS,
B3aMMOJICUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeIbl0  (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEOMATEPUATIOB), H3YyYEHUE MOJENEeH KPUCTAIMYECKUX PEIIETOK
anMasa, rpadura, QyjuiepeHa, 03HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEII[ECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTA3a, MOJy4YCHHE, COOMpAHHE,
pacno3HaBaHHe€ W HW3YYEHUE CBOWCTB YIJIEKHCIOTO Trasa, MPOBEJEHUE KaueCTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-MOHBlI M M3YyYCHUE TMPU3HAKOB HMX IPOTEKaHUS,



O3HAKOMJIEHME  C  MOPOAYKLUHMEH  CHJIMKATHOW  NPOMBIIIJIEHHOCTH,  PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/]1a4 10 TeMe «BakHEeNIe HEMETAIIIbI U KX COCUHECHHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mrasi xapakTepUCTHUKAa XMUMHUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnokenus B Ilepmoamdeckon cucreme xumuueckux dimeMmeHTtoB [[. M. Menneneesa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. Meraimyeckass CBs3b M METaJUIMYEecKas
KpUCTAUIMYECKAass pPEMIETKA. ODJEKTPOXMMHYECKUU PSAJ  HANPSOHKEHUM  METAJUIOB.
dusnyeckne U XUMHIECKHE CBOKWCTBA MeTaLuioB. OO0IMe Crioco0bl MOTYyYSHUST METAIIOB.
[loHaTe 0 KOPpPO3UMU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTainp, 4yryH, JIOPATIOMUHAN, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBILLIJIEHHOCTH.

[[lenoynble MeTauibl: MOJIOKEHHWE B llepmoanMdeckod CUCTEME XUMHUYECKHUX
sanemeHTtoB J[. M. MeHueneeBa, CTpOEHHME HX AaTOMOB, HAXOXKJIECHHE B HPHUPOJE.
®duznyeckue W XHMHYECKHE CBOWCTBa (Ha mnpuMmepe HaTpus W Kamus). OKcuasl U
TUJPOKCUIBI HATpHS U Kanus. [[puMeHeHre MEeT0YHbIX METAIIOB U UX COCIMHEHUH.

[IlenouyHo3eMenbHBIE METAUIBI MAarHUW U KaJlbLUU: 1oJiokeHue B [lepuoamyeckont
cuctemMe XxumMudecknx 3aeMeHnToB J[. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHHUE B
npupojie. Puznueckne M XHWMHUYECKHE CBOWCTBA MarHusi M Kaublusa. BaxkHeilmmue
COCAMHEHUS Kajblus (OKCHA, THUAPOKCUI, cojii). JKECTKOCTh BOABI U CHOCOOBI €&
yCTpaHEHHUS.

AmomuHuii: nonoxenue B [leproanueckoil cucteMe xuMudeckux 3iemeHToB . 1.
MenpneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B mpuponae. PU3NUECKHE U XUMHUUYECKHUE
CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBONCTBA OKCUA U THAPOKCHUIA AITFOMUHUS.

Kenezo: nonoxenue B llepuoamyeckoit cucreMe Xumuyeckux syemeHtoB /I, U.
MeHnneneeBa, CTpOEHUE aToMa, HaxoXJeHwe B mpupoje. dusnueckue U XUMUYECKHUE
cBoicTBa xene3a. Oxcunpl, ruapokcuasl U conu xene3a (1) u xenesa (11l), ux cocras,
CBOMCTBA U IOJy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00pa3laMi META/VIOB U CIUIABOB, WX (U3UYECKUMHU CBOWCTBAMHU,
W3YyYEHHE  pe3ylIbTaTOB  KOPPO3UHU  METAJIOB (BO3MOYKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCHIA KalbllMsid U HATPUS C BOJOU
(BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB), MCCIEIOBAHNE CBOMCTB KECTKOW BOJbI,
nporiecca ropeHus xese3a B KUCIopoae (BO3MOXKHO MCMOJIb30BAHUE BUJIEOMATEPUATIOB),
MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJbIUs, aTFOMUHUS,
nunka, sxene3a (II) u xenesa (ll), mequ (ll), HaGnronEeHUE U OMHMCaHHWE MPOIIECCOB
OKpallMBaHUS JIAMEHU MOHAMHU HATpHUsl, Kalvusg U KaJIbLUs (BO3MOXKHO HMCIOJIb30BAaHHE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIA ATIOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE IKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeuie MeTasuibl
U UX COCMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa w wmarepwansl B NOBCEJHEBHOW KWM3HH 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas momoinb mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHHE OKpYXKawolled cpeasl (MpenenbHas —AOMyCTUMAs
KoHLeHTpausi BemiectB, gainee — I[I[JIK). Ponb xumMum B pemieHuU 3KOJOTUYECKHX
npobJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oO0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METaUIOB, MOJUMEPHbIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmnsanpss MeXnpeaMeTHBIX CBA3€M IpU  H3YyYEHUMM XuUMUH B 9 Kiacce
OCYIIECTBIISIETCS UepPE3 UCIOJIBb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U
NOHATHUH, SBIIOMIMXCA CUCTEMHBIMU ISl OTJIEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO
IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE NMOHATHSA: Hay4yHBIM ()akT, TMIOTE3a, 3aKOH, TEOpus,
aHalM3, CHUHTe3, Kiaccuukamus, TMNEePUOJUYHOCTb, HAONIOJCHUE, DSKCIEPUMEHT,
MOJICJIMPOBAaHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIA 3((deKT, TexHomorus,
MaTepHaIbl.

dusnka: MaTepusi, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, NPOBOAHHUKH, IOJYIIPOBOIHHUKH,
TUAJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KPUCTAUIMYECKAs PEMIETKa, CIUIaBbl, (U3NYECKUe
BEJIUYMHBI, CIAWHUIBI H3MEPEHHs, KOCMHUYECKOE NPOCTPAHCTBO, ILIAHETHI, 3BE3MBI,
Connue.

buonorus: ¢ortocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpEHMS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANIbI, TOPHBIE MNOPOABI, IMOJIE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O o0Iero oOpa3oBaHUs
JOCTUTAIOTCST B XOJie OOy4YeHHsS XHMHUU B E€IWHCTBE Y4YEOHOM W BOCHHUTATEILHOMN
NEATEITLHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMUA POCCUHUCKHMH COITMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TIPUHATBIMH B OOIIECTBE MpaBUJIaMU M HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCAM CAMOIIO3HAHMS, CaMOPA3BUTHSA U COIMATH3AIAN
00yJarommXxcs.

JIngHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU TO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIMA W PACIIUPECHHUE OMBITA NEATCILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA

IICHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HaCJIeHIO0, TIOHUMAaHUs 3HAYCHUS] XMMHUYECKON HAyKH B JKM3HU COBPEMEHHOTO
0011ecTBa, COCOOHOCTH BIAACTh JOCTOBEPHOUN MH(pOpMAIel O TePEIOBhIX JOCTHKEHUIX
Y OTKPBITHUSX MUPOBOU W OTCUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX
00 ycTpoiicTBe MHpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MIPEICTABIICHUS] O COITMATBHBIX HOPMaxX W MPaBWJIaX MEKIUIHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHKATHUBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-MCCIIeIOBATEIHCKONH, TBOPUYECKOW M JIPYTUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOPa3HOM COBMECTHOM JIEITEIHPHOCTH MPU BBIITOTHEHUN YUE€OHBIX, IMO3HABATEIIBHBIX
32724, BBIMOJHEHUH XHUMHYECKUX OKCICPUMEHTOB, CO3JIaHHH Y4YeOHBIX TIPOEKTOB,
CTpEeMJICHHUS K B3aMMONOHUMAHMIO W B3aUMOIIOMOIIM B TIpoIlecce ITOM ydeOHOM
NEATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TOCTYIKH CBOMX TOBAPHIICH C
TTO3UIIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCICACTBUM IMOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYCCKHE IIPEJACTABIICHUS O BEIIECTBE MW XHMHYECKOH pEeaKIlvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JIJIS
MOHUMAHUS CYINTHOCTH HAy4YHOW KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPHPOJBI, B3aMMOCBS3SX YeJIOBEKa C IMPUPOJHOU CpPElloH, O
POJIM XUMHH B TTO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAPABJICHHBIE HA TMOJYYCHUE HOBBIX 3HAHUHN MO XMMHH,
HEOOXOMUMBIC 11 OOBSICHCHHS HAOIOAACMBIX IPOIIECCOB M SIBJICHWM, MMO3HABATCIIHHOM,
WH()OPMAITMOHHOW M YHUTATEIbCKOW KYJIBTYpPHI, B TOM YHCJIC HAaBBIKOB CaMOCTOSTEIbHOU
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, JOCTYMHBIMU TEXHHUYECKUMU
cpeacTBaMu MH(OOPMAITMOHHBIX TEXHOJIOTHH;

HMHTEpeC K O0OYUYEHUIO U MTO3HAHUI0, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHUIO, IMPOCKTHOM W WCCIIENOBATEILCKONW JESITCIIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYEHHS B TaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:



OCO3HAHUE IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3/JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA W HENPUSTUE BPEIHBIX
MPUBBIYEK (YIIOTPEOJICHUS aJIKOTr0JIsl, HAPKOTUKOB, KypEeHHs), HEOOXOIUMOCTH COOTIOICHUSI
npaBui 0€30MacHOCTH MPU OOpAIeHNN C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOMN
KU3HH,

5) TpyA0BOr0o BOCIIUTAHUSI:

UHTEpEC K MPaKTHUYECKOMY H3y4YeHHI0 mpodeccuii M Tpylda pas3Iu4yHOro poja,
YBOXEHHUE K TPYJy U pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHUCIE HA OCHOBE
NPUMEHEHUST TPEIMETHBIX 3HAHUN 10 XHWMHH, OCO3HAHHBIM BBIOOp HWHAWBUIYATHLHOMN
TPACKTOPHUH MPOJOJHKEHUS 00pa30BaHUS C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XMMHH, OOILIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH, YCHEIHON MpoQhecCuoHAIbHON
NESATEIbHOCTH W Pa3BUTUS HEOOXOJIUMMBIX yMEHUH, TOTOBHOCTh aJaNnTHUpPOBAThCA B
npodeccCuoHaEHOM Cpene;

6) 3K0J10rMYecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHHKY >KHU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAaHUE I[EHHOCTH 30pPOBOTO U 0E€30IMacHOro
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTU COOJIIOJCHUSI TMpaBUil OE30MaCHOrO
MOBEJICHUSI TIpU pabOTe C BEIIECTBAMHM, a TAK)XKE B CUTYAIUAX, YTPOXKAIOIMINX 3/I0POBBI0 U
JKU3HHU JIIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MMOJTy4aeMble TIPU U3yUYCHUU XUMUU, JUISl PEIICHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOWIEW MPUPOAHOW CpEenoM, Il TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOHN KYJIbTYPhI, OCO3HAHUS TJI00AJTBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM 1
MyTeH WX PEMICHUS MOCPEICTBOM METOJIOB XMMHH, SKOJOTUYECKOTO MBIIUICHUS, YMCHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIIbHON, KOMMYHUKATUBHON U COIIMAIIBHON TTPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe mMeTanmpenMeTHBIX Pe3yJbTaTOB BBIICISIOT 3HAYMMbBIC NI (POpMUPOBaHUS
MUPOBO33pEHUS OOIIEHAYYHbIE TOHSATUS (3aKOH, TEOpUs, TPUHIUII, THUIOTEe3a, (aKT,
CHUCTEMa, TPOIECC, DKCIEPUMEHT M JPYroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MpeAMEeTaX W TO3BOJISIIOT HAa OCHOBE 3HAHMM W3 JTUX MPEIMETOB
dbopMHpoOBaTh MPEJCTABICHNUE O IIEJIOCTHOM HAy4YHOW KapTUHE MHpA, U YHUBEPCAIbHbBIC
ydeOHbIE JCHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC, DETYJISATHBHBIC), KOTOpPHIC
obecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTU K CaMOCTOATEIBHOMY IUIAHUPOBAHUIO M
OCYIIECTBJICHUIO YU€OHOM JESITEIIbHOCTH.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHUS HCIOJI30BaTh MPUEMBI JIOTHYECKOTO MBINUICHHS TMPH OCBOCHHWHM 3HAHMIA:
pPacKpbhIBaTh CMBICT XUMHUYCCKHUX TOHATHN (BBIACIATh WX XapaKTEpPHBIC TNPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TIOHSATHSIMH), WCIIOJNB30BATh TOHATHS IS
OOBSCHEHHS] OTHENbHBIX (DAKTOB W SIBJIICHWW, BBHIOMPATh OCHOBAHHWS W KPHUTEPUU IS
KJ1acCU(UKAIMY XMMUYECKUX BEIICCTB M XUMHUECKUX PEAKIIMK, YCTaHABINBATh TPUIHHHO-
CJICZICTBEHHBIC CBSI3U MEX]Y OOBEKTaMH HW3Y4YEHUS, CTPOUTH JIOTUYECKHUE PACCYKICHUS
(MHIYKTUBHBIC, IEAYKTHUBHBIC, 110 aHAJIOTHH), /IeJIaTh BHIBOJIBI M 3aKIIIOUCHUS,



yMEHUE TPUMEHATH B  TMpoIecce TO3HAHWUA TOHATUS  (TPEIMETHhIE U
MeETaIpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIOJb3yeMble B XUMUH,
npeo0pa3oBbIBaTh IMIUPOKO MPUMEHSEMblE B XHUMHUU MOJIENbHbIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUYecKass (GopMmysia U ypaBHEHUE XUMHUYECKOU
peaKuu — MpH pEHICHHH y4eOHO-TO3HABATENbHBIX 3a/ad, C Y4ETOM 3THUX MOJEIbHBIX
NPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbIC NPU3HAKA H3Y4aeMbIX
O0BEKTOB — XHMHUYECKMX BEHIECTB W XUMHUYECKUX pEaKlUi, BBISBIATH 0OIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBS3M M TPOTUBOPEUMS] B HU3YYACMBIX
IpoIeccax u sIBICHUAX.

Bba3oBble uccienoBareibckue 1eiCTBUS:

YMEHUE MCIOIb30BaTh MOCTABIEHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B KAa4eCTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHNe OMbITa MO MJIAHUPOBAHHUIO, OPTraHU3AIMHN U MPOBEACHUI0 YUEHUIECKUX
HKCIEPUMEHTOB, yMEHHE HaOMoJaTh 3a  XOJOM  Ipolecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (PopMyIUpoBaTh 0OOOIIEHUS U BBHIBOJBI MO pe3yJbTaTaM
MIPOBEIEHHOTO OMBITA, UCCIIEAOBAHMSI, COCTABIISATh OTUET O MPOJICIIAHHOMN padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATh U WHTEPIPETHPOBATH HH(POPMAIUIO Pa3TUIHBIX
BUJIOB U (POPM MPEJCTABICHUS, MTOJIYHAeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
KPUTUYECKH OIICHUBATH MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE TMPUMEHSTh pPa3IUYHBIC METOJAbI W 3alpoChl TPH IOMCKE U OTOOpe
nH(OPMAITMU W COOTBETCTBYIOIIHMX JAHHBIX, HCOOXOIUMBIX IS BBITTOJTHCHHS YICOHBIX U
MO3HABATENIbHBIX 3a7]a4 OMNpPEACNIEHHOTO THIA, MPUOOpEeTEeHHe OombiTa B 00JaCTH
UCIOJIb30BAaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYJIbTYypOUH
AKTUBHOTO HWCIIOJb30BaHMS PA3IMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMPATH
ONTUMAJIFHYIO (OpMY MpECTaBICHUS HHDOPMAIIMK U WIUTFOCTPUPOBATH pElIaeMble 3a7a9u
HECJIOKHBIMHU CXeMaMH, TuarpaMMmamu, IpyruMu popmamu rpa@uky v uX KOMOUHAIMSIMUY;

yMEHHUE UCIOJIb30BaTh U aHAJU3UPOBAThH B MPOIECCE YUEOHOW M MCCIIEIOBATEIbCKOM
NESATEeIbHOCTH HMH(POPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH, CEIbCKOTO XO35HUCTBA U
TPAHCIIOPTa HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSl 3aJaBaTh BOMPOCH (B XOJe auanora W (WJM) JUCKYCCHHU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIUPOBATH CBOM NPEIJOKECHUS OTHOCHUTEIBHO BBITIOJHEHUS
MPEIOKEHHOU 3a/1a4H;

YMEHHsI TPEACTABIATh MOJyUYEHHBIE PE3yNbTaThl MMO3HABATEIBHOW ACSITEILHOCTH B
YCTHBIX M THCBMECHHBIX TEKCTaX; JenaTh IPE3CHTAIMI0 PEe3yIbTaTOB BBITOTHCHUS
XUMUYECKOTO DJKCIEepUMeHTa (JabopaTOpHOTO OmbITa, JabOpaTOpHOW pabdOThl  TIO
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEILHOM
U HCCJIEeOBATEIbCKON NIEATEIHbHOCTH TMPH PEIICHWH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE
yuéra OOIMMUX HMHTEPECOB W COTJACOBaHUS MO3UIMN (00CYXICHHS, OOMEH MHEHUSIMH,



«MO3TOBbIE HITYPMBbD», KOOPJAHHALMSI COBMECTHBIX JEWCTBHI, ONPEAEIICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:

YMEHUE  CAMOCTOSTENIBHO  ONPENENATh UM  JIEATENIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMUPOBATh M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
JeATEIIbHOCTh, BBIOMpaTh HauOosiee 3SPGEKTUBHBIC CIOCOOBI pEIIeHUS YYCOHBIX U
MTO3HABATEIIbHBIX 3a]1a4, CAMOCTOSITENIbHO COCTABIIATh WJIM KOPPEKTUPOBATH MPETIOKEHHBIM
QITOPUTM JEHUCTBUUA MPHU BBHINOJHEHUU 33JaHUN C YYETOM IOJIYYEHHS HOBBIX 3HAHHWM 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOI'O
pe3ynbTrara 3asBJICHHOW L€, YMEHHE HCIOJb30BATh M AHAJIU3UPOBATh KOHTEKCTHI,
NpeiaraéMble B yCJIIOBUM 3a/IaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeameTHBIX PE3yJIbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO COACpPKaHUS,
YCTaHOBJICHHOTO JaHHOW (¢enepanbHON pabouell MporpamMMmoid, BBIIEJSIOT: OCBOCHHBIC
oOy4aroluMucsl Hay4yHble 3HAHUS, YMEHUS U CHOCOOBI NEWCTBUH, crneuuduueckue s
IpeIMETHOW 00J1aCTH «XUMUsS», BUABI A€ATEIBHOCTH M0 MOJYYEHUIO HOBOTO 3HAHMS, €T0
UHTEpHIpETalu, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3IUYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.

K koHiy 00yueHus B 8 kJiacce npeMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE J1OJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

e pACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX IMIOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUNA  3JEMEHT, MPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHTENIbHAs aTOMHas H
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JI XUMUYECKOI0 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIA 00BEM, OKCUA, KUCIOTA,
OCHOBAaHME, COJIb, AIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas
peakuusi, KaaccuuKanusi peakiuii: peakiMi COeIUHEHHsS], PEAKLUU Pa3JIoKEeHUS,
peaklMM 3aMeIleHHs, peakuuu OOMEHa, 3K30- M SHIOTEPMUYECKHE pPEeaKlUu,
TeIuI0BOM 3P (dEKT peakiuu, SApPO aToma, SJICKTPOHHBIM CIIOW aToma, aTOMHas
opOuTanb, paadyc aromMa, XUMHUYECKas CBs3b, TOJISIPHAS U HEMOJspHAS
KOBAJICHTHAsI CBSI3b, MOHHAsA CBS3b, MOH, KATUOH, aHWOH, PACTBOP, MaccoBas J10JIs
BelecTBa (IIPOLICHTHAsI KOHIIEHTPAIUs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUNA U MPUMEHATH 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJIsi COCTaBJICHHS (OpPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e ONpENeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHUS] 3JIEMEHTOB B OWMHAPHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEILECTB K
ONpeneNéHHOMY KJIAcCy COEQUHEHHM 1o ¢opMysiaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaTb  cMmbicn  Ilepuommueckoro  3akona J[. WM.  Menneneena:
JEMOHCTPUPOBATH MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIIEMEHTOB OT WX NOJIOKEHUS B lleproandeckoil cuCTeMe, 3aKOHOB COXPAaHEHHUS



Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YYEHHUS, 3aKOHA
ABorazapo;

ONMKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyo ¢opmy Ilepuoandeckoil CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHAas noArpynmna (A-rpynmna)» u
«mmobounas moarpynna (b-rpymma)», manbie W OOJBITUE TEPHOBI, COOTHOCHTH
o0O3HaueHus1, KOTophle wuMmerorca B Tabmuie «llepuoguyeckas cucrema
xumudeckux sneMeHToB J[. M. MenpeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUsI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa, 0oOIlee 4Yucio
AJIEKTPOHOB U PaCHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KIacCu(pUIMpoBaTh  XMMHUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIIeCTBa,
XUMHUYECKHE peakiuu (10 YUCITy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO
TerioBoMy b PexTy);

XapakTepru30BaTh (OMUCKHIBATH) OOIIME XUMMUUYECKUE CBOICTBA BEIIECTB PA3IMUYHBIX
KJIACCOB, TMOJTBEpKJas OINUCAHUE NpUMEpPaMU MOJEKYISIPHBIX yYpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O COCTABa,
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAILCHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO 3JIEMEHTa MO (opMyJie COEAMHEHHs, MAacCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHUIO XUMHYECKOMN
peakuuu;

MIPUMEHSITH OCHOBHBIE OTIEpPAIlU MBICIUTEILHON ESITEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHUE, CHUCTeMaTU3alIo, KiIacCU(UKAIUIO, BBISBICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢M — JUIsl W3YyYEHHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEeaKInil, €eCTECTBEHHO-HAYYHbIE€ METOJbl MMO3HAHUSI — HAOJIOJICHUE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN );

CJIeIOBaTh IMpaBWjaM IOJb30BaHUS XUMHUYECKOW MOCYIOH M J1abopaTOpHBIM
o0opyioBaHUEM, a TaKXKe MpaBuiaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA TIO  BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHYECKHUX OMBITOB TIO
MOJIYYCHUI0O U COOMpPaHHWIO Tra3000pa3HBIX BEIIECTB (BOAOpOAA W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MacCOBOW JOJIEM PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBATh W MPOBOAUTH XHUMHYECKUE IKCICPUMEHTHI  TIO
pPacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIIOT € MTOMOILBIO MHANKATOPOB (JIaKMYC,
dbenondTanenH, METUIOPAHXK U IpyTHE).

K koHI1y 00y4yenus B 9 kijiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYCCKUX MOHATHIA: XUMHUCCKHUI DJIEMEHT, aTOM,
MOJIEKyJia, HWOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJEKTPOOTPHUIIATEIIBHOCTh, CTENEHh OKHUCJICHHS, XUMHUYECKas
peaxiusi, XuMHIecKasi CBsI3b, TEIJIOBOU 2PHEKT peaKkIuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJEKTPOJIUTHI, HEAJICKTPOIMTHI, JJICKTPOJUTHYCCKAS JTUCCOIHAITHS,
peaknuy MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE, 0OpaTUMBIC U
HEeoOpaTUMBbIe peakiuu, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu,



OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIHUS,
aMm(pOTEepHOCTh, XHUMHYECKasi CBS3b (KOBAJIEHTHAs, HWOHHAs, MeTajuiMueckas),
KpUCTAJUTNYECKasl PEIIETKA, KOPPO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON
peakuu, npeaenbHo nonyctuMas konuentpanus 111K BemecTsa;
WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSATH 3TH
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIMKY I COCTaBJICHHS (POpPMYIN BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XWUMUYECKHX 3JIEMEHTOB B
COEJIMHEHUSAX PAa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPENCIEHHOMY
KJIACCY COEIMHEHUM 1Mo hopmyiiaM, BUJl XUMUYECKOHN CBA3MU (KOBaJeHTHAs, MOHHAs,
MeTaJuInyecKasi) B HEOPTaHMYECKUX COCAMHEHUSX, 3apsiji MOHA O XUMHUYECKOH
dbopMmyre, xapakTep cpenbl B BOJHBIX PacCTBOpaX HEOPTaHWYECKUX COCTUHEHHH,
THUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO BEIIECTBA;

packpsiBaTh  cmblci  [lepuommueckoro 3axkona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €r0 IMOHHMMaHHUE: ONMMCHIBATh M XapaKTEpPU30BaTh TAOIUUHYIO
¢opmy Ilepuonmyeckoil CUCTEMBI XMMHMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUSA
«rnaBHas noAarpynna (A-rpynmna)» u «mnobounasd noarpynna (b-rpynma)», mansie u
OonpIIME  MEPUOABI, COOTHOCUTh OOO3HAa4YEHUs, KOTOpbIE HMMEITCA B
NEPUOANYECKON Talnuile, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsij sjpa, oOllee 4YHUCIO 3JIEKTPOHOB HU
pacrpeielieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBACHITH 00II1Ee 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWMCTB 3JIEMEHTOB U UX COCAMHEHUI B MpEAesiax MaJIbIX MEPUOJIOB U
[JIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMUYECKUE  DJIEMEHThl, HEOpPraHUYECKHUE  BELIECTBa,
XUMHUYECKHE PEAKIUH (110 YHCIy U COCTaBY y4aCTBYIOIIMX B PEAKLUH BEIIECTB, IO
TeIIOBOMY d3(P(dEeKTy, MO0 U3MEHEHUIO CTETNEHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME M CIEIU(UUCCKHEe XMMHUYSCKHE CBOMCTBA
IPOCTBIX W  CIIOKHBIX  BEIIECTB, IOATBEP)KIAAs ONHWCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIU;
COCTABJISITh YPABHEHUS JJIEKTPOIUTHUYECKOW IUCCOLMALIMM KHUCIIOT, LIENOYed H
COJIEH, MOJIHBIE U COKPAILIEHHbBIE YPABHEHUS PEAKIM HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, NOATBEPKAAOLIIMX CYIIECTBOBAHME TI'€HETHYECKOM CBSI3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMA MOCPEICTBOM
COCTABJICHUSI SJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

MPOTHO3UPOBAThH CBOIMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
POTEKaHUSI XMMUYECKHUX MMPEBPAILCHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYHCIIAThH OTHOCHUTEIBHYIO MOJEKYJSIPHYO M MOJSPHYHO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHMYECKOr0 3JIeMEHTa Mo (opMyJie COEAMHEHHs, MacCOBYIO
JIOJIX0 BEILIECTBA B PAaCTBOPE, NMPOBOAUTH PACUETHI O YPABHEHUIO XUMHUYECKOU
peakuuy;



coOMoaTh MpaBuia TOJB30BAaHUS XUMHUYECKOMW TMOCYJOW M J1abopaTOpPHBIM
00OpyI0BaHUEM, a TAKXKE IpaBHUiia OOpAIIEHHs C BEIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU 1O BBINOJHEHNIO J1a0OpaTOPHBIX XHUMHUYECKUX OIBITOB IIO
MOJTyYEHHUIO U COOMPAHNUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTo ra3a);
IPOBOJNUTH PEaKIMH, TOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pPa3IMYHBIX
BELIECTB: PAaclO3HaBATh OIBITHBIM MYyTEM XJIOPUI-, OpOMUI-, HOAUN-, KapOoHAT-,
¢docdar-, cunmkar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHbl AMMOHHUS U HOHBI
U3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIIIECTB;

PUMEHATH OCHOBHBIE OTIE€PAIlH MBICIUTEIBHON JESTEIIbHOCTH — aHaJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3alUIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl U3yYEHUs] CBOMCTB BEILIECTB U XMMHMUECKHUX PEAKIIUM, €CTECTBEHHO-
HAay4YyHbIE METOJAbI TIO3HAHMS — HaONIIOJEHHE, H3MEpPEeHHe, MOJETUPOBAHUE,
HKCIIEPUMEHT (PEAJTbHBII U MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

YyeOHUKU:

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxknnonepHoe obmectBo «M3aarensctBo [IpocBemenney 2023

» Xumust, 9 ximace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxknuonepHoe obiiectBo «M3naTensctBo «IIpocBeiienne» ABTOp:

n3narenscTBO «IIpocBemenney» 2023

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HOC MO4 IlIkona, PO

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

YuuPy, SAKnacc
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