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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCHUTAHUS M C Y4YETOM KOHIICTIMM MPENOoJIaBaHusl y4eOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —oOpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
npeAycMaTpUBaeT paclpele]IeHne €ro mo KiaccaM U CTPYKTYpPUPOBaHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XWMHH, OINPEAETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIEpKAHMUS, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydarImuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydYeHUs XMMHUU Ha YpPOBHE ILeJied H3ydeHHUs NpeaMera H
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOEHUIO yUE€OHOI0 COJIeP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero NpeCTaBIeHU 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB WX CaMOCTOSITEIHHOM y4EeOHOU NeATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3MJIsiJa Ha €IUHCTBO NPUPOJBI W  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTHU
oOydJaronmxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
HKOJIOTMYECKOE 00pa30BaHrEe 00yYarOIIUXCS.

JlaHHble HaMpaBieHHUs] B OOYYEHUH XUMHHU 00€CTIeUMBAIOTCS CIeU(PUKON
comepkaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUCHTUPOBAH
Ha OCBOCHHE OOYYAIOIUMHKCS CHCTEMBbI IMEPBOHAYAIBHBIX TOHATHNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSATHN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 nmoaxoja k €€ nuydeHuro. CoJiep>kaHue CKIIAIbIBAETCS U3 CUCTEMBI
IIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbl MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPECTABICHUN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBiICHUNA 00 dICKTPOIUTHYSCKOM JTUCCOIMAIIMKM BEIISCTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS 1 MOJYYEHHUS] U3Yy4aeMbIX BEIIECTB.

OcBoeHMEe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUMHUU TPOUCXOAUT C MPUBJICYECHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KjIaccy.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JIEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BENIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWHW B Y4eOHO-TIO3HABATECIBLHOW U
y4eOHO-UCCIIeI0BATEILCKON JICSITEIBHOCTH, OCBOCHHUU TIPAaBWJI 0E€30MacHOTO
oOpallieHHs C BEIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

[Ipu wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BXHOEC 3HAUCHUE ITPHUOOPEIIN TaKue IEIIH, KaK:

— (GOpMHpPOBAHUE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TIPUHSITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00y4Jaronuxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MeTO/JaM TO3HaHUs, (HOPMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XAMHH;

—  ofecriedyeHne  YCJOBM,  CIIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronMMUCs ~ OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIINX
YHUBEpPCAIBHOE 3HAYEHHUE ISl PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

— QopmupoBanue o0meH (HYHKIIMOHATEHON H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh W OICHWBATH SIBJICHUS



OKPY’KaIoIIEero MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh HUX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBBS U OKPY KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OO6miee 4YMCIO YacoB, OTBEAEHHBIX [JIi U3YYCHHUS XUMHUU Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHumsl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiecTtBa. duU3nNyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMUYECKUE YpaBHEHHS.
Knaccudukanus xuMmuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus ¢ J1a0opaTOpHBIM O000PYJOBAaHUEM, H3YYCHHE U
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, pAaCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOM TPOBOJIOKH, B3aMMOJIEHCTBUE MeJla C KHUCIOTOMN)
SABJICHUM, HAOIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue rugapokcuna meau (1) nmpu HarpeBanuu, B3auMOIEHUCTBHE
xenesza ¢ pactBopom conu meau (1), uzyuenue crocoOoB pazaeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPECHHOW CONM, HAOIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMSI MaCChl, CO3/TaHUE MOJIeJIel MOJIEKYJ (IIIapOCTEPKHEBBIX).

BaxHelue npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (PuU3ndeckue u XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupapl. [Ipumenenue kuciopoma. CrocoObl
MOJIy4eHHUsS] KUCTIOpoAa B JTa0OpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKUE peakiuu. TOIIMBO: Yrojiib U METaH. 3arpsi3HEHUE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOsL.

Bomopoa — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Boaopona B
npupone, (u3MUECKHUEe W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
noxyuyenusi. KUcioTel u comu.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHECHUSM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl.
HaceplllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHUYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE M B KU3HU 4elloBeKa. KpyroBopot
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromide (OCHOBHBIC, KHUCIOTHbIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcumoB. dusmyeckue U XUMHYECKUE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ouzndeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Homenknatrypa coneil. ®PU3MYECKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue coen.

I'eneTnueckas cBsI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHUIA.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpeKpamlieHusi TropeHus (moskapa), O3HAKOMJIEHHE C
oOpa3laMi OKCHJIOB M OIIMCAaHHUE WX CBOWCTB, IIOJIydeHUE, CcoOHUpaHue,
pacrio3HaBaHWE U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MoxkHO MCTIONIb30BaHUE BUIEOMATEPUATIOB),
HaOIoIeHHEe O0Opa3IloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEW pPAcTBOpEHHs BEIIECTB C PAa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), HCCIEAOBaHHE OOPAa3IoB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpacKM HWHJMKAaTOPOB B pAacTBOpax KHUCIOT U IIEJIOYEH, U3YUYEHHUE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIUi HEUTPAIU3ALINH, [TOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeETajyla JpPYyrMM HW3 PacTBOpa COJIM, PELIEHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenaeneeBa. CtpoeHue aromMoB. XUMH4YeCKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
IpyInax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI Yl THIPOKCHIBI.

[Tepnoanueckuit 3akoH. [leproandeckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. MenneneeBa. KoporkomepuogHas # JJIMHHONEPUOAHAs (HOPMBI
[lepuonnyeckoit cucrembl xumuueckux d3yemeHtoB JI. U. Menneneesa.
Ilepnonpr u rpynmbl. PU3MYECKUHA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB TEPBBIX 20 XUMUYECKUX AJIIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJioxkeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa u llepuonnyeckod cUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl pPa3BUTHUS Hayku U npaktuku. Jl. . MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyissipHas M HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETANIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKIUU
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH 1 OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4yHbIM (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIMUs, [EePUOJUIHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEJIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, INTAHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
. . MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kjlaccam
HEOPraHMYECKUX COCIUHEHHM, TCHETUUECKAs! CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKHX peakluid MO Pa3jIuvHbBIM MpU3HaKaM (10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMHUYECKHX  DJJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTajiu3aropa). IDK30- U SHIOTEPMHUYECKHE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsite o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKMX peakuusix. I[loHsiTHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. llonstue o karamuse. IloHsATHE O XUMHUYECKOM
paBHOBecHMU. DaKTOphI, BIMUSIOIMINE HAa CKOPOCTh XUMHYECKON pEAKUUH U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX pPEAKLIMl C HCIOJIb30BAaHUEM METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOOMeHa. YCIOBHUS TPOTEKaHUS PEaKIUd HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOLEcca TUCCOLMAIMU KHUCIIOT,
IesI04ei u coseit (B0O3MOKHO UCIIOIb30BaHME BUIEO MAaTEPHAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajka, BBIJICICHHE Taza, OO0pa30BaHHE BObI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIH
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCcTBHE C METAJJIaMH, HEMETajulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
ConsiHast KUCIIOTa, XUMHUYECKUE CBOMCTBA, NMOJTy4YeHUE, MpuMeHeHue. JleiicTBre
XJIOpa M XJOPOBOAOpPOJAa Ha OpraHu3M 4elioBeKa. BakHeilllne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHn OKuCieHus. CTpoeHne u Gu3nIecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, (GU3MYECKue U XHUMHYEeCKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCITOTHBIX OKcumoB. CepHas KucioTa, (QU3HUECKHEe U
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyueckre). XMMUYIECKHUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
cnoco0a moixy4yeHus: cepHoil kucioTel. Ilpumenenune cepHoil kuciotel. Conu
CePHOI KHCIIOTBI, Ka9eCTBEHHAs! Peakuys Ha Cyab(ar-noH. HaxoxaeHue cepel
U e€ COeAUHEHU B mpuUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCIMHEHUSAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsA. A30T, pacOpoOCTPAaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (GU3MYECKHE W XUMUYECKHUE CBOWCTBA, MPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YH0OpeHuH. XUMHYECKOE 3arps3HEHUE OKpYXkKarolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkuciora,
du3nueckre U XMMUYECKUEe CBOMCTBA, nonydyeHue. Mcnonb3zoBanue pocharos B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka oanemMeHToB |VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCIEHUA. YTJEPOJ, aNIOTPOIHBIC
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibl yriepoja,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHUE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHUYECKHWX BEHIECTBAX Kak O
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemuwii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHUs KpeMHusi B mpupoje. OOmme mpenctaBieHus 00
okcuze kpemuus (1V) u kpemuneBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIIEHHOCTH. BaxkHeimre cTponTebHbIe MaTePHAIIbI: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodemMbr 6€30macHOTO HCOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MTOBCETHEBHON KU3HHU.

XumuuecKkuii IKChepumMeHm:

U3ydeHue O0Opas3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEAKIIU Ha XJIOPHUI-UOHBI U HAOI0IeHNE
MPU3HAKOB UX MPOTEKAHMUS, OTBITHI, OTPAKAIONINE (PU3UMUECKHE U XUMHUYECCKUE
CBOWCTBA TaJOTCHOB HM WX COCJAWHCHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa IIOJ JAEUCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIJIOTBHI, W3Y4YEHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpuU3HaKa e€
MPOTEKaHus1, 03HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COETUHEHU (BO3MOXXHO HCIOJB30BaHUE BHUICOMATEpHANOB), oOOpaslaMu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIiO3HABAHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHUE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHMsi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJy4eHHe, cOoOMpaHue, Paclo3HaBaHUE W HM3YYCHHE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KAYeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHelmune HeMeTaUIbl U UX COSTUHEHUS.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaIOB Ha
OCHOBaHMU X MOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMUUECKUN Psif
HAaNpsDKEHUM MeTaluioB. DU3MYECKME M XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MIPUMEHEHHE B OBITY M ITPOMBIIIJIEHHOCTH.

[llemounble  MeTauibl:  MoJio)keHWe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NHpHMEpPE HATPUS U
kanusi). OKCUAbl W TUAPOKCUIIBI HATpus W Kanud. IIpuMeHeHHe IIeT0YHbIX
METAJJIOB U UX COCJTMHECHUH.

[[lenoyHoO3eMeENbHBIE METaIJIbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kanbliusa. Baxkneimme coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB [[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHHSI. AMQOTepHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B [leppoanyeckoil CUCTEME XMMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XHMHYECKHE CBOMCTBA skesne3a. Okcuabl, TUAPOKCcHAbl U coim kenesa () u
xenesa (11l), ux cocras, cBoiiCcTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaMyd METaJNIOB M CIIaBOB, MX (DHU3UYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJB30BAaHNE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
Ka4ECTBEHHBIX PEAKUWI HA MOHBL: MarHusi, KaJIbI[1s, ATFOMUHUS, [IMHKA, KeJe3a
(1) wm xenesa (Il), memu (IlI), HaGmrONEHWE ¥ ONMHCAHHWE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl MU Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA ATOMUHHUS U THAPOKCUJA LIMHKA, PELICHHE JKCIEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaeinmme MeTanbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM *U3HM 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKalolIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B peuieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUM, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEJBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®duzuka: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IIUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOJIHI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOY4YEHHS XMMHUHU B €IMHCTBE Y4EOHOU U
BOCIIUTATENBHON  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBaTbCA CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopmaleil 0 TMepefoBbIX JOCTIDKCHHSIX UM OTKPBITHSIX MHUPOBOM U
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIEeNOBATEILCKONW, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATETLHOCTH
IIPY BBITIOJTHEHNW Y4€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJIEHUS K
B3aMMOITOHMMAHWI0O ¥  B3aUMOIIOMOIIM B  TMpollecce ATOM  ydueOHOM
JNEATEIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEICHUE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEACTABIEHUS O BEIIECTBE U XUMUUYECKON pEaKILIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOLINE
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUH 3THUX 3aKOHOMEPHOCTEN;

MO3HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC I OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOSTEIBbHONW pabOThl € Yy4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TMPOCKTHOM ¥  HCCIEAOBATEIBCKOMN
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAHWE LIEHHOCTH >XU3HW, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 KM3HU, OCO3HAHUE TOCIEICTBUN U
HETIPUSITUE BPEIHBIX TPHUBBIUEK (YMOTPEOJECHUS aJIKOTOJsI, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOZICHUS TMpaBUI  OE30MAaCHOCTH  MPH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY HM3YUYECHHIO Mpodeccuil U TpyAa pa3iIndHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHOM  TPaeKTOpUM TNPOJOJDKEHUsT 00pa3oBaHUsl C  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycnemHod NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIICHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBaHUsS, IOHUMAHUE LIEHHOCTU 3[J0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIECTBAMH, a TaKXe B
CUTYaIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOTHON Cpemoit, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTUYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 HJTUX TPEIMETOB  (HOPMHUPOBATH
NPEICTAaBIICHUE O IIeIOCTHOW HAay4YHOW KapTUHE MHUpA, U YHUBEpPCAIbHBIC
yueOHbIe NEWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
MJIAHUPOBAHMIO M OCYIIECTBICHHUIO yUSOHOU IeITeTbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU TOHSTHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DAaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM 7Sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUThH JIOTUYECKHUE DPACCYXICHUS (MHIYKTUBHBIC, JETyKTUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIC B
XUMUH, TpPeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMBIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHNS] — XUMHUECKHUI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas hopmyna
1 ypaBHEHHWE XMMHUUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX  MOJCIBHBIX  TPEJICTABICHUNW  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XHUMHYECKUX pEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEpPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUsS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTaBICHHBIE BOMPOCHl B KAYECTBE UHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBI JJIsi (POPMUPOBAHUS TUIOTE3bI IO
IIPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HJKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATh €r0 pe3yibTaT, (PopMylIupoBaTh 0000IICHUS
U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIIEHUBAThH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHl MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISi BBITIOJHEHHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTHU HCIOJB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
OBJIAQJICHUE KYJIbTYpPOH aKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIBHYIO (OpMY MpeACTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME WCIIOJIb30BaTh W AaHAIM3MPOBATH B Ipolecce Yy4yeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHdOpMaIUIO 0 BITUSIHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiM) JUCKYCCHH) TIO
CyHIeCTBY 00cCyxkaaeMoil Tembl, (OPMYyJIHpPOBaThH CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISATh IOJYyYECHHBbIE pPE3yJbTaThl I[O3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBHITIOJIHEHUS XUMHYECKOTO OJKCIepUMeHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJMHALIMSI COBMECTHBIX JCHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOU pabOThI U ApyTHUE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CAMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PElIeHUs Y4eOHbIX
Y TO3HABATEJIbHBIX 3a]a4, CAMOCTOSITEJIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM ACHMCTBUM IIPU BBIIOJIHEHUN 3aJaHUM C Y4ETOM



MOJTy4EHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHON pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOSHHBIE 00YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue Ui MpeaMETHOW o007acTh  «XHUMHS», BHJIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CHPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIA:

e PACKpBIBATh CMBICJI OCHOBHBIX XHMHYECKUX TMOHATHI: aTOM, MOJIEKYJa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BEUIECTBO, CI0XKHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJEMEHTa B COCAUHECHUHU,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJaccuuKaIis peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peakiMy 3aMelIeHUs, PEeaKiuu OOMeHa, 9K30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBor 3P (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aToMa, aToMHas oOpOuTaab, paadyc aToma, XHMHYECKas CBS3b,
MOJISipHAsl U HEMOJIApHAash KOBaJCHTHAs CBsA3b, MOHHAs CBSA3b, HMOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JOJid BellecTBa (MpOLEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WWUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHX TOHATHH U
MIPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e UCTIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e OTIPEIETISATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHUS JJIEMEHTOB B  OWHApHBIX  COCIUHECHMSIX,
MIPUHAJIEXKHOCTh BEUIECTB K OMPEIACIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOW CBsA3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBath cMbich llepuomnueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh MTOHUMAHUE NEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXKeHUs B [leproanueckoi cucreme,
3aKOHOB COXPAaHEHUs MACChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e OMIMCHIBATh M XapaKTepu3oBaTh Tabnuunyio (opmy Ilepuogmueckoit
CHCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iiiyaTh TOHATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIIIE TEPUOABI, COOTHOCUTh 0003HAYCHUS, KOTOPHIE UMEIOTCS B
tabmuue «llepuogmyeckass cucrema xumudeckux snemeHtoB JI. .
MengeneeBay C YUCIOBBIMH XapPAKTEPUCTUKAMH CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsn sapa, oOIIee Yucio
AIEKTPOHOB U pacHpeAeieHUe UX M0 IEKTPOHHBIM CIIOSIM);



e KJIACCU(PUIIMPOBATH XUMUUYECKHUE DJIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peaklnu (10 YUCIY U COCTaBY YYACTBYIOIIMX B peakluu
BEILIECTB, 0 TETIOBOMY A (PeKTy);

 XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIAccoB,  MOATBEpPXKJash  ONHUCAHUE  NPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUN;

e IPOTHO3UPOBATh  CBOMCTBAa BEHIECTB B  3aBUCUMOCTH  OT  UX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMHUYECKHX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

e BBIYUCIIATh OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o (opmyie
COEIMHEHMs, MAacCOBYIO JIOJII0 BELIECTBA B pPacTBOpPE, NPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

e IPUMEHSATHh OCHOBHBIE ONIEPAIIMH MBICIIUTEILHOMN JEATEIPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHUE, 0000IIeHHE, CUCTEMATU3AIIHNIO, KIIaCCU(PUKAIIUIO,
BBISIBJICHUE TTPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I U3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKHUX PEAKIMM, €CTECTBEHHO-HAyYHBIE METOJIbI
NO3HAHUs — HAOJIOJIEeHNEe, U3MEPEHUE, MOJICITUPOBAHNUE, IKCIIEPUMEHT
(peanbHBII U MBICJICHHBIN);

e CJIC/IOBATh  MpaBWJIaM  MOJb30BAHMS  XMMHUYECKOW  TOCYIOM U
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB € OIpPEOEIIEHHOM MAcCOBOM [JOJEH PaCTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 11O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W KHCIOT C TOMOIIBIO
WHIUKATOPOB (JJaKMyc, (peHoNIPTaienH, METUIIOPAHXK U IpyTHe).

K xoniy oOydenuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PACKpBIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSITHH: XUMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIeCTBO, BAJIEHTHOCTD, JIEKTPOOTPHUIIATEIHLHOCTD, CTEIECHb
OKHCJICHUSI, XUMHUYECKas peaklus, XHUMHYECKas CBs3b, TEIJIOBOU
ahdexT peaknuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, DICKTPOJMUTHI,
HEDJICKTPOJUTHI, SJEKTPOJIUTAYECKAS TUCCOLUAIINS, PEAKIINH HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCIEHWE W  BOCCTAaHOBIICHHUE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, MeETaJUIMYecKas), KPUCTA/UIMYECKass pemérka, KOppo3us
METaJUIOB, CIUJIaBbl, CKOPOCTh XHMHYECKOW peakIuu, MpeaeabHO
nonycrtumas konueHtpauus 111K BemecTsa;

e WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHA W
MPUMEHSTDH 3TU TIOHSITHS TIPU ONTUCAHUH BEIIECTB U UX MPEBPAICHUH;

e UCTIOJIH30BATh XUMUYECKYI0O CHUMBOJHMKY JJISI COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

e OTIPEICTISATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMUYECKUX DJIEMEHTOB
B COCJUHEHUSAX PA3NMMYHOTO COCTaBa, MPHUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KIJIAcCy COEAMHEHUU Mo (hopMynaM, BHJ XUMHUYECKON
cBs3U (KOBaJICHTHAsl, WOHHAs, METAJUTMUECKas)) B HEOPTaHMYECKUX



COCMHEHUSX, 3apsi MOHA TI0 XUMHUYECKOH (popMyrie, XapakTep Cpeabl
B BOJHBIX  pacTBOpax HEOPraHMYECKUX  COCAUHEHUM,  THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbICH llepmomnueckoro 3akona JI. M. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OIMCHIBATH U XapaKTEPU30BATh
TabanuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKUX JIEMEHTOB:
paznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYeHHUs, KOTOpPhIE HMEIOTCS B IEPUOJUYECKOM TabnuIie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesiefieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajiablX NEPUOAOB M TVIABHBIX MOJATPYHI C YUETOM CTPOCHMS
X aTOMOB;

e KJTaCCU(DUITUPOBATH XUMUUYECKHE AJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKHEe peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIUX B PEaKIUU
BCILIECTB, IO TeIIoBOMY d3(P(dEeKTy, MO H3MEHCHHIO CTEICHEH
OKHCJICHUS] XUMHUYECKHUX JIEMECHTOB);

e XapaKTepHU30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPXKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIUM;

e COCTABJIATh yPABHEHUS DJCKTPOJUTHYECKON AUCCOLMAIMM KHUCIOT,
HIEJI0YEN W COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

e PAaCKpBIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIui
MOCPEJICTBOM COCTAaBJICHUS DJICKTPOHHOTO OaJlaHCca 3THX PeaKITnii;

e IPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XWMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

e BBIYUCIIATh OTHOCUTEJIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOTO JJIEMEHTa 10 ¢opMyIie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEAKIINH;

e COOMIONIaTh  MpaBWIAa  TOJB30BAHMS  XHUMHYECKOM  TOCYIOM |
nabopaTOpHBIM 000pYy/IOBaHWEM, a TakK)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU TO BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

¢ IPOBOJINTh  PEAKIIMH, TMOJATBEPXKIAIOIIME KAueCTBEHHBI  COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuoauA-, KapOoHar-, Qocdar-, cuamkar-, cyiabdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIEC OTNEPAI[UU MBICIUTEILHON JAESTEILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3alUI0, BBISBICHHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JJIsl U3YUYEHUs CBOMCTB BELIECTB U
XUMUYECKUX PpEeaKIui, €CTECTBEHHO-HAyYHbIE€ METOJbl IO3HAHUSA —



HaOJI0/ICHNE, U3MEPCHHE, MOJICITMPOBAHKE, SKCTICPUMEHT (peallbHbIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE pecypchl
NMPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUS 5 » bu6mmoreka [IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
NESTEIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMudeckue 15 1 bubmnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [TonsiTre 06 oxcuaax https://m.edso0.ru/7f41837c
59 Bognopon.Ilonsrue o 8 1 bubmuoreka [JOK
' KUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PacTBopsl. 5 1 1 bubnuoreka [IOK
' [TonsaTre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl Eus OK
2.4 HEOPraHMYECKUX 11 1 1 nomorexa I

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepuoauueckuii 3aKOH U

Ilepuonnueckas cucrema
but6mmoreka [IOK

A
3 XHMHIHECKHX 5JICMCHTOB [ https://m.edsoo.ru/7f41837c

. . Menpneneesa.

Crtpoenue aToma

XUMHYECKAA CBI3b.

3.9 OKHCITUTENTBHO- g 1 bubnuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢
peakuuu
bu6anoreka LIOK
141
TOTO O pasAeity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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9 KVIACC

HaumeHoBaHue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoThbI padoThbI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.eds00.ru/7f41a636
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubamorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIUii
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 3 L 1 bu6nuorexa [IOK
' XUMHYECKHE PEaKIuu B https://m.eds00.ru/7f41a636
pacTBopax
Wroro no pazneny 17
Pa3znen 2. HemeTass1bl M HX cOeIMHEHHS
OO01mas xapakTepuCcTHKa
Parctep Bu6nnorexa [IOK
2.1 XUMUYECKHUX AJIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynnsl. [anorenst
OO61mas xapakTepuCcTHKa
but6mmorekxa [IOK
2.2 XUMUYECKHUX AJIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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

OO61mas xapakTepucTHKa

53 XUMHUYECKUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XxapakKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo0.ru/7f41a636
KpPpEMHHU U UX
COCINHCHUA
Uroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
31 OO0mue cBoiCTBa 4 but6mmoreka [IOK
' METAIJIOB https://m.eds00.ru/7f41a636
3.9 Bakueitme MeTamisl 1 16 bu6anoreka LIOK
' WX COEIUHEHUS https://m.eds00.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

41 BemecrBa u maTepuansl B 3 but6mmorexa [IOK
' JKM3HHU Y€J0BEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo.ru/7f41a636
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I11eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






