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1. IMogcHuTEABLHASA 3ANMUCKA

[Iporpamma no XMMHUM Ha YpOBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs COCTaBJeHa Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa30BaTelIbHON MPOTrpaMMbI
OCHOBHOTO 001Iero oopazoBanus, npencraBieHHbXx B DI'OC OO0, a Takxke Ha OCHOBE
dbenepanpHON paboueit mporpaMMbl BOCIUTAHUS U C YIETOM KOHIEHIMU MPENoJaBaHus
yueOHOro mpenMera «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma no xumun Ja€T NpeAcTaBiICHUE O LENAX, 00IIel CTpaTeruu 00yueHus,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOUIUXCSA CPEICTBAMU yueOHOTO MpeIMeTa, yCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, MPETyCMATPUBAET pACHpPEACICHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jesiaM U TeEMaM MPOorpaMMbl IO XUMUH, OTIPEEISIET
KOJINYECTBEHHBIE W KAYE€CTBEHHBIE XAapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  HM3YYEHUS]  XMMHM €  Y4ETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKA y4eOHOTO MIpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, ONpeaeaseT BO3MOKHOCTH NpeIMeTa JUisl pealu3alud TpeOOBaHUM K
pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00Opa30BaTelIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOYy4YEeHHs] XUMUU Ha YPOBHE
LeJel M3y4yeHusl MpeaIMeTa U OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHON JESITEIIBHOCTU
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XUMHUHU CIY>KAT OCHOBOW Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4aromnierocsi, ero MpeJCTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHpPA, BAXHYIO POJIb
UrparoT GOpMHUpPYyEMbIEe XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIECHUIX YHEPTUU U 00
ABOJIIOLIMHU BEILIECTB B MPHUPOJE, O MyTIX pelIeHUsl riIo0aibHbIX MpoOIeM yCTONYHUBOIrO
pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM W SKOJIOTHMYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUSL.

N3yuyenne xumunu:

CIIOCOOCTBYET peaM3alli BO3MOXKHOCTEH JIsI CaMOpa3BUTHS M (POPMHUPOBAHUSA
KYJBTYPbI IUYHOCTH, €€ 00111e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEU
oOydJaronuxcsi,  HaBBIKOB WX  CAMOCTOSITEJIbHOM  y4eOHOW  JIeATEeThHOCTH,
DKCIIEPUMEHTANBHBIX M HUCCJIEAOBATEILCKUX  YMEHHM, HEOOXOIMMBIX KaKk B
MOBCETHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYYHOTO MBIILIEHHUS, 3aK1a/IbIBAET OCHOBBI LIETOCTHOT'O
B3IJIA/la HA EJUHCTBO MPHUPOJLI W UEIOBEKA, SBISETCSA OTBETCTBEHHBIM JTalloOM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH O00YyUYaOIIUXCS;

croco0CTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 00Opa3oBaHUE
00yJaroImmxcs.



JlanHble HampaBieHUS B OOyYEHUH XUMHH O0O0ECIEUUBAIOTCA CHEIHPHKOMN
coJiepKaHusl y4eOHOro IpeIMeTa, KOTOPbIM SBISETCA MEJAarOrH4ecKy aganTUPOBAHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOHIEr0 0Opa3oBaHUsl OpPUEHTUPOBAH Ha
OCBOEHME OOYyYaIOUMMHUCS CHCTEMbl II€PBOHAYAJIBHBIX TOHATUH XHMHH, OCHOB
HEOPraHNYECKOM XUMHUHU U HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHATHI OpPraHUYeCKOM
XUMUH.

Crpykrypa coaepxaHUs HporpaMMbl IO XUMHUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO 1oaxo/a K €€ nzydenuto. CopepkaHue CKIabIBA€TCS U3 CUCTEMbI OHITUN
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIM 0 XuMudeckon peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHUUIY IOCIEA0BATEIBHOIO Pa3BUTHA
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— IPEJICTAaBICHUI 00 3IEKTPOJUTUYECKOMN TUCCOLMUALIUN BEILIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUSI PACCMATPUBAIOTCS. HA OCHOBE AMITMPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBINOJHAS (PYHKUMU OOBSICHEHUS] W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI U
BO3MOKHOCTEHN MPAaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTABIISIIOLIEH HayYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IO3HAaHUs B Hayke. M3ydeHue
XUMHHU TIPOUCXOJUT C MPUBJICUCHUEM 3HAaHUN U3 paHee U3yUYEHHBIX yUYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipy u3ydyeHHH XUMUU OPOUCXOIUT (OPMHUPOBAHME 3HAHMM OCHOB XHMMHYECKOU
HayKH Kak oO0JacTh COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTHUUECKON AesITebHOCTU
YyeloBeKa M KaK OJHOIO W3 KOMIIOHEHTOB MHPOBOM KyJnbTypbl. 3ajaya ydeOHOTro
MpeAMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMbl XMMUYECKHX 3HAHUN — Ba)KHEMIHX
(aKkTOB, MOHATUWA, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUH, TOCTYNMHBIX OO00OIIEHUN
MHPOBO33PEHYECKOTO XapakTepa, fA3blka HayKd, B NMPUOOIIEHUH K HAYYHBIM METOJam
MO3HAHUS TpPU M3YyYEHUU BEIIECTB M XUMHUYECKMX pEaKkIuil, B (HOpMUPOBAHUU U
pa3BUTUU TIO3HABATENbHBIX YMEHUHW M MX NPUMEHEHHWU B Y4YEOHO-NO3HABATEIbHON U
y4eOHO-HCCIIeI0BATEILCKON JIEATEIbBHOCTH, OCBOCHUM IPaBUJl O€3011acHOr0 OOpalleHus
C BEIIECTBAMH B MTOBCEJHEBHOM KU3HU.

[Ipy w3yyeHMM XMMHMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUe LI, KakK:



—  (GOopMHpOBAaHHE WHTEJUICKTyaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaAMOCTOSITEIPHOMY TIPUHSITHIO  PEIICHHM,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUsI Ha CUCTEMaTHYEeCKOe MPHUOOIIEHUE 00yJaromuxcsl K
CaMOCTOSITEJIbHOM TMO3HABATEIIbHOW JIESTEIbHOCTH, HAy4YHBIM METOAAM I[O3HAHUS,
(hOpMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnevyeHrne YCIOBUHM, CHOCOOCTBYIOUIMX TNPUOOPETEHUIO OO0YYarOIIUMHUCS
OMbITa Pa3HOOOPA3HON JEATEIbHOCTH, MO3HAHUS U CAMOINO3HAHUS, KIIFOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIUM ), UMEIONUX YHUBEPCAIbHOE 3HAUCHHUE JJI PA3IUUYHBIX BUJIOB
NEATEIIbHOCTH;

— (opMupoBanue 001mIeH HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMECHHIA OOBSCHSATH U OIEHWBAThH SIBJICHUS OKPYXKAIOIIETO0 MUPA, UCTIOIB3YS
3HAHUSA U ONBIT, MOJYYEHHbIE NMPU U3YYEHUU XHUMHUH, MPUMEHITh HX MOPHU PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

— ¢dopmupoBaHrue y OOy4YarOUIUXCS TYMaHUCTUYECKUX OTHOIICHUM, MOHUMAHUS
LEHHOCTH XUMHUYECKUX 3HAHWM Ui BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3Horo
MOBEJICHUS B OBITY M TPYJOBOH JEATEIBHOCTU B IIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

OO6miee 4KCIIO 4acoB, OTBEAEHHBIX MJIsi M3YyYEHUS XMMHUU Ha YPOBHE OCHOBHOTO
oOmero oopazoBanusi, coctaBisieT 136 dacoB: B 8 kitacce — 68 yacoB (2 4aca B HEJEI0),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



2. Conep:xxanue yueOHOro nmpeamera

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuun. Ponas XuMuM B )KM3HU YeoBeka. XUMUS B cUcTeMe HayK. Tena u
BenecTBa. Gu3nuecKkue CBOMCTBA BEIIECTB. ArperaTrHoe cocTosiHue BenlecTB. [loHsTre o
METO/IaX MOo3HaHus B XuMUU. YucTeie BeniecTBa U cMecu. CriocoObl pa3/iesieHHs CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKHUX AJIIEMEHTOB.
[IpocThie U cioXHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB XWMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass atoMHas Macca. OTHoOcUTENTbHas
MOJIEKYJIIpHas Macca. MaccoBast J0J11 XUMUYECKOTO JIEMEHTA B COEUHEHUU.

KomunuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocCBsA3b KOJIMYECTBA, MACChI
M 4KClIa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuérel mo dopmylaM XUMHUYECKUX
COCIMHCHUM.

OU3NYECKUE U XUMHAYECKHE SIBICHHS. XUMHUUECKAsl peakius U €€ Npu3Haku. 3aKOH
COXpaHEHUs Macchl BELIECTB. XUMHUYECKHWEe ypaBHeHHs. Kiaccudukanus XUMHUYECKUX
peakiuii (coeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYJ0M, MpaBujiaMd pabOThl B JlabopaTtopuu U
npuéMamMu oOpaiieHus ¢ J1abopaTopHbIM OOOPYJOBAaHUEM, H3YYEHHUE U OIHUCAHHE
(bu3nyecKkux CBOMCTB OOpa3I[OB HEOPTaHUUYECKUX BEIIECTB, HAOIIOJICHHE (PU3MUYECKUX
(nu1aBlieHHE BOCKA, TassHUE JIbJIa, pACTUpPAHUE caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs
BOJbI) M XUMHYECKMX (TOpPEHHE CBEYH, NPOKAIMBAHHE MEIHOM TPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHUCIOTOW) SIBJICHUM, HAOMIOJCHUE U ONHMCAHWE MPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peakluuil (pas3iokKeHHe caxapa, B3auMOJCHCTBUE CEpPHOU
KHCIIOTBl C XJIOpUAOM Oapusi, pasnokeHue ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aMMOJIeICTBHE Kene3a ¢ pacTBopoM conu Meau (1), usydenue crnocoGoB paznieiaeHus
CMeced: C TOMOINbI0 MarHuta, GUIbTPOBAHHWE, BbIMAPUBAHUE, JTUCTUILIALINS,
xpoMarorpadus, NpOBEJCHUE OYHCTKM IMOBAPEHHOW COJIM, HAOJIIOJEHUE U OIKCAHUE
pEe3yNbTaTOB TMPOBENICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MaccChl,
co3JaHue MoJieNIell MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopox — 37I€MEHT W IpOCTOE
BelecTBo. Haxoxaenue kuciaopona B mpupoje, Gu3nueckue U XMMHUYECKHE CBOWCTBA
(peaxuuu ropenust). Oxkcumsl. [Ipumenenue kucaopoaa. CriocoObl MOJTyYEHUs] KUCIOPO1a
B JabopaTopuyd W TPOMBIIUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
aJUTOTpOITHAs MOAUUKAIINS KACTIOPOa.



TemnoBoii 3¢ ekt XUMUYECKON peakui, TEPMOXUMHUUYECKUE YPaBHEHHS, 9K30- U
SHJOTEPMUYECKHUE peaKkuu. TOmINBO: Yyrojib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — snemeHT m mpoctoe BemiecTBO. HaxoxkaeHune Bomopona B MNPHUPOJE,
¢du3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE, crnocoObl nmoxydenus. Kuciorel u
COJIH.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBorcTBa BOAbl. Boxa kak pacrBopureinb. PactBopbl. HacellienHbie u
HEHACBHILIEHHBIE PACTBOPBI. PacTBOPpMMOCTH BelecTB B Boje. MaccoBasi J0Jisl BELIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOAE U B
KU3HU 4YesioBeka. KpyroBopoT BObI B MpUpOE. 3arpsi3sHEHUE MPUPOIHbIX BoA. OxpaHa
Y OYHMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus Heopranmveckux coeauHenuit. Oxcunpl.  Knaccuduxanus
OKCH/JIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) U
HecosneoOpaszyronme. Homenknarypa okcunioB. dusnyeckue U XUMHYECKHE CBONCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Knaccudukaiuss OCHOBaHUM: MIETOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyecKkMe MW XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Tosrydyenre ocCHOBaHHM.

Kucnotrel. Knaccudukamus xkucinor. Homenknatypa xkucior. Dusnmyeckue u
XUMHYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MeTayuioB H. H. bekerosa. Ilonmyuenue
KHCJIOT.

Comu. Homenknatypa coneil. @Pu3NuecKMe W XUMHUYECKHUE CBOWCTBA COJICH.
[Tomyuyenue couei.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPEJICIICHUE COAECPKAHUS KHUCIOpOoJa B BO3[yXe, MOIYUYEHHUE,
coOupaHue, pacrlo3HaBaHWE W U3YYCHHE CBOMCTB  KHUCIOpoaa, HalIto/eHue
B3aMMO/JICUCTBUSL BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHHUKHOBEHHUS U MPEKpallieHUs
ropenus (moxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHIOB M OINUCAHHE HX CBOICTB,
MoJyuyeHue, COOMpaHHe, paclo3HABAaHUE W H3yUYEHHE CBOMCTB Bojopoaa (ropeHue),
B3auMoJielicTBUe Bojopona ¢ okcuaoM wmeau (1) (BO3MOXXHO —HCIOJIB30BaHHE
BHUJICOMATEPHAIIOB), HAOJIOJEHUE OOpa3IOB  BEIIECTB KOJUYECTBOM |  MOIb,
HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCOBOU J0JIEN paCTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJJIAMU (HATPUEM M KaJIbI[MEM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHWE OOpa3lOB HEOPTaHMYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAONIOACHWE W3MEHEHMsSI OKPAaCKHM WHIMKATOPOB B PACTBOpPAX KHUCIOT H
niesnoyeil, n3ydyenue B3aumojencTus okcuaa meau (l1) ¢ pactBopom cepHOi KUCIOTHI,
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KHMCJIOT C METAJUIAMH, PEAKLIIUA HEUTPAIN3ALNH, II0Jy4EHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHUE OJTHOIO METaJlla IPYTHM M3 PacTBOPA COJIM, PEIIEHUE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «Baxnenmme Kiracchl HEOPraHUYECKUX COCTNHEHUI.

IMepuognueckuii 3axkoH u [lepuoanyeckasi cucrema XuMHYEeCKHX 3j1eMeHTOB /1.
N. MenpaesneeBa. Crpoenume aroMoB. XuMHUYecKass CBf3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUH

[lepBble MONBITKHA KiIAcCHU(PUKAIMKA XUMHUYECKUX 37eMeHTOB. [loHATHE O rpynmax
CXOJHBIX AJIEMEHTOB (IEJIOYHBIE U IIEJI0YHO3EMENbHBIE METAILIbI, FAJIOr€Hbl, HUHEPTHHIE
raspl). JJI€MEHTBI, KOTOpbIE 00pa3y0T aM(pOTEPHbIE OKCUIBI U TUAPOKCUIBI.

ITepuonnueckuit 3akoH. [lepuonnyeckas cucrema xuMudeckux siaemeHToB JI. WM.
MenneneeBa. Kopotkomepuonnas wu jmmHHONEpuomHas Qopmbel [lepuogmdeckoit
cucTteMbl XuMuIeckux daeMeHToB 1. Y. Menneneesa. [lepuoael u rpynmnsl. Gusnyeckuit
CMBICJI IIOPAIKOBOTO HOMEpA, HOMEPOB IIEPUOA U IPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CocraB aTomHbIX suep. M3ortomel. Onexktponsl. CrTpoeHue
ANIEKTPOHHBIX O00JIOYEK aTOMOB MEpBbIX 20 XMMHYECKUX 3JIeMEHTOB llepuoanudeckoii
cucrembl J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO JJIEMEHTAa IO €T0
nonoxenuto B [leprnoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI paguyca aTOMOB  XUMHUYECKHX  DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IIEpUoIaM.

3nauenne Illepuonnueckoro 3akoHa W llepuoanUecKOr CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB JUIS Pa3BUTHA HAYKHU U npakTuku. /1. I. Mennenees — yu€Hblil U rpak1aHUH.

Xumunyeckass  cBa3b. KoBaneHTHass (HOJSpHAss M HENOJSIpHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okxucinenus. OKHCINTEIbHO-BOCCTAHOBHUTENBHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U BOCCTAHOBIICHHS. OKHCIMTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue O00pa3lloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJACHCTBHE
TUAPOKCUAA IMHKAa C pacTBOpaMM KHUCIOT M IIEJI0YEH, IPOBEIECHUE OIIBITOB,
WJUTIOCTPUPYIOUIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKIuu pa3ioKeHUs, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanmu3anmss MeXNpeIMETHBIX CBA3€d NpU MU3YYEHUMM XHMMHMM B 8 Kiacce
OCYILECTBIISIETCS Yepe3 UCMOIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYUYHbIX MOHSATUH, TaK
U TIOHSTHH, SBISIIOIIMXCA CUCTEMHBIMH JUIS OTHEJIBHBIX IPEIMETOB E€CTECTBEHHO-
Hay4YHOTO LMKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHATHUS: HAYYHBIN (akT, TUIOTE3a, TEOPHs, 3aKOH,
aHallu3, CHUHTe3, KiaccuuKaluus, NEPUOAUYHOCTb, HAOMIOACHHE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.



®dusuka: marepusi, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIUJ, HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUM 3apsi, BEIIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, Ta3, (PU3MUYECKHE BEIMYWHBI, €AUHUIIBI W3MEPCHUSI,
KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE IMOPOJBI, IMOJIC3HBIC
HCKOIIA€MbIE, TOIIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

ITepuonnueckuit 3akoH. [lepuonnyeckas cucrema xuMudeckux siaemeHToB JI. WM.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIus, KaJbLUI U UX COCTUHEHUN B COOTBETCTBUH C
II0JIOKEHHUEM AJIEMEHTOB B lleproanueckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKON CBSI3U. THUIBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKA W BHUJA
XUMHYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BELIECTB, OTHOCIIIMXCA K PAa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCIUHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanuss XuMUUECKUX pEaAKIUMA MO pa3IMYHbIM IMpU3HAKaM (10 YHCIY U
COCTAaBY YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEeKTy, MO M3MEHEHUIO
CTENEHEH OKHCIICHUS XUMHYECKHUX DSJEMEHTOB, [0 OOpaTUMOCTH, [0 YYacTHUIO
KatanusaTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKIE YPaBHEHUSI.

[TonsitTue o0 ckopocTH XuUMHYECKOW peakiuu. llonste o006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHMUYECKUX peakiusx. [loHATHE O TOMOIE€HHBIX M TIeTePOTCHHBIX
peakuusx. [lonsitue o karanmze. [loHSATHE O XMMHYECKOM paBHOBECHMU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCANTETbHO-BOCCTAHOBUTENIBHBIC peaxkuuy, AJIEKTPOHHBIN Oayianc
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBlI€HUE YPABHEHHM OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C UCTIOIB30BAaHUEM METO 1A JIEKTPOHHOTO OalaHca.

Teopust JNEKTPOJIUTHUYECKON AUCCOLMALNN. OJEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHU3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYeCcKo# cBsizu. CteneHs aucconuanyu. CHUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuuu wnoHHOrO OOMEHa. YCJIOBHUSI NPOTEKaHMS peakluid HOHHOTO OOMEHa,
TIOJIHBIC U COKpAIIEHHbIC NOHHBIC YpaBHEHHMS peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUHN U
cCoJiel B CBETE MPEACTABJICHUN 00 AIEKTPOIUTHYECKON mauccormanui. KadecTBeHHBIC
peakunu Ha UoHbL. [IoHsATHE O TUIpOIN3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX BELIECTB
— METAJUIOB M HEMETa/UIoB (rpadura U ammasza), CIOKHBIX BEIECTB (XJopuaa HaTpus),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHYECKOW pEaKUUh OT BO3JECHUCTBHS
pa3iauuHbIX (PAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca JUCCOLMALUU KUCIOT, LIEN04Yed U Cojel (BO3MOKHO HMCIOJIb30BAaHUE BHJIEO
MaTepHuasoB), IPOBEICHUE ONBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKLIHA
MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHHE raza, 00pa3oBaHHE BOJbI), OIMBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaklUil (TOpeHue,
peakuuy paslIoKEHUs, COCAUHEHMs), pacllO3HABaHUE HEOPraHWYECKUX BELIECTB C
IIOMOIIBIO KAYECTBEHHBIX PEAKLUI HA MOHBI, PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl U MX coeiMHEHUA

OO1as xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIC
cTeneHu okuciaeHus. CTpoeHue u Gu3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMUYECKHEe CBOWCTBa Ha HpuUMepe Xjopa (B3aUMOJEHCTBUE C METAJUIAMH,
HEMeTaJuIaMHy, IeiaoyamMu). Xiopoogopoa. CoJisiHasg KUCIIOTa, XMMHUYECKUE CBOMCTBA,
MoJIy4eHHue, MpuMeHeHne. JleiicTBrue XJiopa U XJIOPOBOJAOPOAA HA OPraHHU3M YeJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKIAEHUE B IPUPOJE.

Oobmas xapakrepucTtuka 351eMeHToB VIA-rpynnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEeHU OKuciaeHus. CTpoeHne U (pU3nuecKre CBOMCTBA IPOCTHIX BEIIECTB
— KHCIIOpOZa M cepbl. AJIOTPONHbIE MOAU(UKAIUN KUCIOpOAa U cepbl. XUMHUYECKUE
cBolicTBa cepbl. CepoBOIOPOI, CTpOEHHUE, (hU3NUYECKUE U XUMUYECKUe CBOMCTBA. OKCHUIbI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (00IIME KakK MPEACTaBUTENS KJlacca KHUCIOT U Creru(puyecKue).
XUMUYECKHE peakluu, JeKallue B OCHOBE IPOMBIIIJIEHHOIO CHOC00a MOJydyeHUs
cepHOr KUCHOTHI. [IpumeHnenune cepHoit KUCIOThl. COi CEpHOM KUCIOThI, KAYECTBEHHAS
peakuus Ha cyabdar-uoH. HaxoxaeHue cepbl U €€ CoOeAMHEHUI B TPUpoAe. XUMUYECKOE
3arpsi3HEHUE  OKpY)KaloIIeW cpeibl COENMHEHUSIMHU  cepbl (KHUCIOTHBIE JI0XKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPEeA0TBPAILEHUSI.

OO6mias xapakrepuctuka 3nemMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, paclpOCTpaHEHHE B MpPHUpPOAE, (PU3MUYECKUE U
XuMu4eckue cBorctBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (usmyeckue u
XUMHUYECKHUE CBOMCTBA, MOJyyeHUEe U npuMeHeHue. Coau aMMOHMS, WX (pusmueckue u
XUMUYECKUE CBOWCTBA, NpUMEHEHHE. KadecTBeHHas peakiuss Ha HOHbl aMMOHMS.
A3oTHas KucloTa, €€ mojlydeHue, QU3HUYEeCKUe M XUMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTABUTEINS KJlacca KUCIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHA B KAaueCTBE MHUHEPANBHBIX yH0OpeHud. XUMHYECKOe 3arpsi3HEeHue
OKpPYXAIOIEH Cpelbl COCAUHEHUSIMH a30Ta (KUCJIOTHBIE JT0KIH, 3arpsi3HEHHE BO31yXa,
nmouBsl U BojioéMOB). Docdop, amnorponHsie Moaubukamu docdopa, puzndeckue u
xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucinora, puznueckue u
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XUMUYECKUE CBOWCTBa, momydeHue. Vcnomb3oBanue ¢dochatoB B KadecTBe
MUHEPATBHBIX YI0OPEHUIA.

Obmas xapakrepucTtrka 3neMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHCICHUA.  YTIepoJ,  aUIOTPONHbIE  MOAUUKAINIH,
pacnpocTpaHeHue B TMpupojae, (U3MUeCKMe M XHMHUYECKHE CBOMCTBa. AjcopOrus.
KpyroBopot yraepoaa B mpupozae. OKcuasl yriaepoaa, ux (Qpu3udeckue U XUMHUECKHE
CBOMCTBA, JICHCTBUE HA KUBBIE OPIaAHU3MBI, [TOJIyYEHUE U MPUMEHEHNE. JKOJOTNYECKHE
npoOJieMbl, CBA3aHHbIE ¢ OokcuaoM yriaepona (1V), rumoresa ri106anbHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIM 3dekt. YroibHas KuciaoTa U €€ CoJid, UX (PU3NYECKHE U
XUMHUYECKUE CBOMCTRA, MOydeHUe U NpuMeHeHne. KauecTBenHas peakiusi Ha kapOoHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATUS OO0 OPTraHMYECKHX BEIIECTBAX KAaK O COCAUHEHUSX
yriaepoja (MeTaH, 3TaH, ATHICH, alleTHWICH, 3TaHOJ, TIJIMIIEPUH, YKCYCHAasl KHCIJIOTA).
[IpupoaHbIe HCTOYHUKHU YTIEBOAOPOJIOB (Yrodlb, IPUPOAHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OE€H3UH), UX POJIb B OBITY U MPOMBINUICHHOCTU. [loHsITHE O OHMOIOTHYECKU
BAKHBIX BEILIECTBAX: JKHUpaxX, OeliKkax, YIJIEeBOJaX — M UX POJU B JKU3HU YEJIOBEKa.
MarepuabHOE €JUHCTBO OPIAaHUYECKUX U HEOPTraHUYECKUX COCINHEHUN.

Kpemuuii, ero ¢usznueckue M XMMHUYECKHE CBOMCTBA, MOJIyYEHUE M MPUMEHEHHUE.
Coenunenust kpeMHusi B npupoje. OOuue npeacraBiaeHus o0 okcuae kpemuus (1V) u
KpeMHHEBOW kuciore. CHIMKaThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiine cTpouTenpHble MaTepualibl:  KE€pamMHuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobmeMbl 0e30MacHOr0 MCHOJB30BaHUSl CTPOUTENIBHBIX MAaTEpUaoB B
ITOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMNCTB COJISHOM KHCJIOTHI,
MIPOBE/ICHHE KAUEeCTBEHHBIX PEAKIMM Ha XJIOPUI-MOHBI W HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAHUs, OMBITHI, OTPAKAIOMINE (U3NIECKUE U XMMUYECKHUE CBOMCTBA TajOreHOB U
UX COEIUHEHUN (BO3MOXXHO WCIIONb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3naMu  XJOpuJ0B (TaJIOTEHUIOB), O3HAKOMJICHHME C oOpa3naMu cepbl U eé
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHME BUAEOMATEpPUAJIOB), HAOJIOJEHHE Tpoliecca
oOyrJIMBaHMs caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI, U3yUYEHUE
XUMUYECKUX CBOMCTB pPa30aBICHHOM CEpHON KUCIOTHI, MPOBEICHUE KAa4eCTBEHHOM
peakuuu Ha cyib(ar-uoH U HAOMIOJIEHUE NpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢u3nueckuMu  cBOMcTBaMHM  a3oTa, (ochopa U uX coeguHeHUM  (BO3MOKHO
MCIIOJIb30BAaHUE BHUACOMATEpPUAJIOB), oOpasliaMu a30THBIX M (ocopHBIX ymoOpeHui,
NoJlyueHue, coOMpaHue, paclio3HaBaHWE M H3yuyeHUE CBOMCTB aMMHMaka, MPOBEICHUE
KAueCTBCHHBIX PEaKIMii Ha WOH aMMOHHS U ¢GochaT-uOH U M3YyYECHHE MPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJECHUCTBUE KOHIICHTPUPOBAHHONM a30THOW KHUCJIOTBI C MEIbIO
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(BO3MOXHO MCHOJIb30BAaHUE BHJIEOMATEPUAIIOB), U3YyYEHUE MOJENEH KPUCTAUIMYECKUX
peméTok anmMasa, rpaduTa, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aIacopOIuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM IPOTHBOrasa,
MOJIy4eHHe, cOoOMpaHue, paclo3HABaHUE M HU3YYEHUE CBOMCTB YIJIEKHUCIOTO Tasa,
NPOBE/ICHUE KAYECTBEHHBIX peakIui Ha KapOOHAT U CHJIMKAT-UOHBI M HU3Yy4YCHHE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIUEH  CHIMKATHOU
MIPOMBIIUIEHHOCTH, PpELIEHUE >SKCIEPUMEHTANbHBIX 3adad 1o TeMe «BaxuHeimue
HEMETAJUIbI U UX COCTUHEHUSY.

MeTaJsibl 1 X COeIMHEHUS

OO6miast xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHMM HX
nonoxxenus B llepuonnueckon cucreme xumudeckux sneMeHToB [[. . Menneneesa u
cTpoeHusa aroMoB. CTpoeHue MeTauioB. Mertamuinueckass CBSI3b M MeETaJIMYecKas
KpUCTAJUIMYECKass PEMIETKA. OJIEKTPOXUMUYECKUN psAJl HANPSHKEHUH  METAJIOB.
®dusnyeckre U XMMHUUECKHE CBOMCTBA MeTa/uIoB. O011ue criocoObl MOTy4YeHHs] METALIOB.
[loHsiITHE O KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CruiaBel
(cTainp, 4yryH, JIOpaTIOMUHHN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: MOJOXKeHHE B Ilepuoguyeckoil cucTeMe XHMHUYECKHX
anemeHToB JI. W. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXO0XJICHHE B IPUPOIE.
dusnyeckue M XUMHUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kanus). OKCuabl M
TUAPOKCUJIBI HATPUS U Kanus. [[puMeHeHre nenoyHbIX METalIoB U UX COEAMHEHUH.

[{esrouyHO3E€MENBHBIE METATUIBI MATHAM M KAJIBLMM: MTonokeHue B [leproanueckoit
cucreMe xumudeckux anemeHToB . M. MenneneeBa, cTpoeHrE UX aTOMOB, HAX0KJICHUE
B mpupone. dusznueckue M XMMHUYECKUME CBOWCTBA MarHusi U Kaiblus. Baxneumme
COCIUHEHMs KanblMg (OKCUA, THUAPOKCHI, coyin). JKECTKOCTH BOJBI U CIOCOOBI €&
YCTpaHEHHUS.

AmomuHuii: nosnoxenue B [lepuoanyeckon cucteMe XUMHIECKUX d1eMeHToB JI. 1.
MeHnpeneeBa, CTpOEHHE aToOMa, HaxoOXKJIeHHWE B mnpuponae. PU3NYECKHE U XHMHUYECKHE
CBOICTBa amoMuHUS. AM(pOTEpHbIE CBOICTBA OKCHU/IA U TUAPOKCUAA aTIOMUHUSL.

Kenezo: monoxenne B llepuonnueckon cucreMe XUMHUYECKHX 3neMeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaxoXKJeHUe B mpupojae. OU3NYECKHEe U XUMHYECKHE
cBoOWcTBa kene3a. OKcuabl, ruApokcuabl U coiu skenesa (1) u xxenesa (111), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ 00pa3laMu METaJUIOB M CIUIABOB, MX (PU3MUYECKUMHU CBOMCTBAMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3WM  METAIOB  (BO3MOXKHO  HCHOJBb30BAHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA KAJIbIIUsI M HATPHUS C BOJIOKN
(BO3MO>HO HCIIOJIB30BAaHUE BHJIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOWCTB JKECTKOW BOJBI,
Ipoliecca TOPEHUS Keje3a B KUCI0poie (BO3MOKHO HCIOIb30BAaHUE BUAECOMATEPHUAIIOB),
MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HAa UOHBI: MAarHUs, KaJdblUs, aTFOMUHMUS,
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nuHka, sxkeneza (1) u xenesa (I11), memu (Il), HaGrOAEHME W OmMMCaHWE MPOIECCOB
OKpalllMBaHMs IJIAMEHW MOHAMM HATpHUsl, Kajaus U Kajdblus (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIeNOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHAA ATIOMUHUA U
TMAPOKCHJA [MHKA, pEUICHUE JSKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxkHelmue
METaJUIbl U KX COCITUHECHHUSI.

XuMus 4 OKpy:Kamomas cpeaa

BemecTtBa m Marepuasibl B IIOBCEIHEBHOM JKM3HHM 4YeJoOBeKa. be3omacHoe
UCIOJb30BAaHUE BEIECTB M XUMHYECKMX peakuuid B ObiTy. IlepBas momours npu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpy)Kawolled cpeabl (IpelenbHas —JA0IMycTUMas
KOHLeHTpauusi BemectB, ganee — [I/IK). Ponb XumuM B pelIeHWH 3KOJOTMYECKUX
npoOsem.

Xumuueckuii IKCHEPUMEHmM:

U3ydyeHrue oO0pa3loB MaTepuajoB (CTEKJIO, CIUIAaBbl METaUIOB, IOJIMMEpPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peasmzanmst MeXNpeaIMETHBIX CBSI3€M MpU HU3y4eHMM XHUMHMUM B 9 Kitacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK
U TOHATUH, SBISIOIIMXCA CHCTEMHBIMH JUISl OTHAEIBHBIX IPEIMETOB E€CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO0mMe ecTecCTBEHHO-HAYYHbIE MOHSTHS: HAYYHBIN (PakT, rumnoTe3a, 3aKOH, TEOpHs,
aHaJlu3, CHUHTE3, KiIaccu(uKaluus, NEpPUOJAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEPEHHE, MOJENb, SIBJICHHE, MapHUKOBBIA 3(dexT, TexHoorus,
MaTepHuabl.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIHJ, HU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUNA 3apsl, MPOBOJHUKH, IMOITYIPOBOIHUKH,
IURJIEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTaJNIMYecKass peméTrka, CIUIaBbl, (U3NUecKue
BEJIMYUHBI, E€AUHUIBI W3MEPEHHs,, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorusa: ¢otocuHTe3, AbixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHbIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, TMOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.
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3. IInanupyembie pe3yJabTaThl OCBOEHUS yueOHOro npeamera
JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHHS IPOTPAMMBbI OCHOBHOTO 0OIIEro o0pa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHHs XUMHUU B €IWHCTBE Y4yeOHOW W BOCHHUTATEIbHOMU
JEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, MPUHATHIMA B OOIIIECTBE MPaBWJIAMUA U HOPMaMH
MOBEJICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATM3AIIIN
00yJaroImXxcs.

JIngHOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIUN W PACIIMPEHHUE OIBbITA ICSITEIHLHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACIIEJIUIO, TOHUMAHUS 3HaYCHUSI XUMUYECKON HAyKH B KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH  BIAAETh JIOCTOBEpPHOW HWH(pOpMalMell o0 MepeaoBbIX
JTOCTIDKCHHUSIX U OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPE/ICTABIICHUS O COLIMAJIBHBIX HOPMaX W MPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUHN B
KOJUICKTUBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  ITOJIC3HOM,
y49eOHOHUCCIIEIOBATEILCKONW, TBOPUYECKOW M JAPYTUX BHJAX ACATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPHU BBHIMOIHEHUH YY€OHBIX, TO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUU XHMHUYECKMX OKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB,
CTpEeMJICHUS K B3aWMMOIIOHMMAaHHIO M B3aHMOIIOMOIIM B TMpollecce ITOM Yy4ueOHOM
NEATEeTLHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHNWE W MOCTYIKH CBOMX TOBAPHILCH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCICIACTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYCCKHAE TMPEJACTABICHUS O BEIIECTBE M XUMHYECCKOM PEaKIlny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIFOIINE OCHOBY ISt
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpaA, TPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSI IPHUPOBI, B3AaUMOCBS3SX UYEJIOBEKa C MPUPOIHOU Cpeno, o
POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIC HA MOJTYYECHUE HOBBIX 3HAHHWM IO XUMUH,
HEOOXOUMBIC NI OOBSICHEHUS HAOJI0IaeMbBIX MPOIIECCOB M SBJICHUM, ITO3HABATEIHHOM,
UH()OPMAITMOHHONW M YUTATEIIbCKOW KYJIbTYPhI, B TOM UYHCIIE HABBIKOB CaMOCTOSITEIIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOU, TOCTYIHBIMU TEXHUYECKUMU
cpenctBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHUIA;
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UHTEpEC K O0YyUYEHUIO U MO3HAHUIO, TI0003HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caMOOOpa30BaHUIO, MPOEKTHOM M HCCIEAOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANMPaBICHHOCTH M YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME LEHHOCTH >W3HHM, OTBETCTBEHHOIO OTHOLIECHUS K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 3[JOPOBBIA 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUN M HEMPHUITHE BPEIHBIX
npuBbIUCK  (YIMOTpeOJEHUS  alKOroJisi, HApKOTUKOB, KypeHHUs), HEO0OXOJAMMOCTH
coOroeHHsI TpaBuil 0€301aCHOCTHU IpU 00pallleHNU ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY
Y PEAIBHOM KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpEC K MPaKTHYECKOMY HU3YYEeHHIO Tpodeccuit M Tpyna pasIudyHOro poja,
YBaXEHUE K TPYyAYy U pe3yjpTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHCIE Ha OCHOBE
OPUMEHEHUS NPEIMETHBIX 3HAHUM [0 XWMHUHU, OCO3HAHHBIA BBIOOP WHAMBHUIYAJIBHOM
TPACKTOPUM MNPOAODKEHHUS OOpa3oBaHMsi C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTHM K XUMHUH, OOUIECTBEHHBIX HWHTEPECOB U NOTPEOHOCTEH, YCHENIHOU
npo(ecCUOHANBHON JEeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBAThCA B MPOPECCUOHANBHON CPEE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEIECO00Pa3HOE OTHOUIEHHE K MPUPOJEC KaK MCTOYHMKY XU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, NMOHMMAaHUE LEHHOCTH 3J0pPOBOr0 M 0O€30MacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
NCUXUYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS MpaBui O€30MacHOro
NOBEJICHUs NpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaLUsX, YTPOKAIOLIUX 3I0POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH PUMEHSThH 3HAHUS, MOTyYaeMble MTPU U3YUEHUU XUMUH, ISl PELICHUS
3a7a4, CBSI3aHHBIX C OKPYXAKUIEHd NPUPOIHON Cpedoil, sl TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYyJBTYphl, OCO3HAHMS TJI00aNIbHOIO XapaKTepa HKOJIOTHYECKUX MpodieM
Y IIyTE€W UX PELICHHs IOCPEACTBOM METOJOB XUMHH, 3KOJIOTHYECKOTO MBIIJIEHUS, YMEHUS
PYKOBOJICTBOBAThLCSl UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMbIE 1J11 (POPMHUPOBAHUS
MUPOBO33pEHUsl OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHsl, NMPHUHIMI, TUnoTe3a, (Qaxr,
CUCTEMA, MPOLECC, IKCIEPUMEHT M JPYroe.), KOTOPhIE HMCMOIb3YIOTCI B €CTECTBEHHO-
HAy4YHbIX YYEOHBIX MpEeAMETaX M IO3BOJIAIOT HAa OCHOBE 3HAHUWA M3 ATHUX MNPEIMETOB
dbopMHpOBaTh MPEACTABICHUE O LIEJIOCTHOM HAay4HOW KAPTUHE MUPA, U YHUBEPCAIbHbIE
yueOHble JAeicTBUs (IO3HABaTENbHbIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIE), KOTOPbHIE
oOecrieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U
OCYIIECTBJICHUIO yUEOHOMN JESITeTbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
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ba3oBble 1ornueckue aAeicTBU:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBICII XUMHUYECKUX TMOHSITUM (BBIACISITh HMX XapaKTepHbIE IPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMU TIOHSTHSIMHU), HCIOJB30BATh TMOHATHUS JUIs
OOBACHEHMSI OTACNIbHBIX (DAKTOB U SBJIICHWM, BHIOMpPATh OCHOBAHUS M KPUTEPUU IS
KIaccu(UKAIM  XUMHUYECKUX BEIIECTB M XHMHYECKUX PEaKIHWi, yCTaHaBIUBATH
MPUYUHHO-CJICJCTBEHHbIC CBSI3M MEXJYy OOBEKTAaMU H3YyUYECHUS, CTPOUTH JIOTUYECKHUE
paccyxleHuss (MHOYKTUBHbBIC, JEIYKTUBHbIC, IO AaHAJIOTHH), JejlaThb BBIBOJBI H
3aKITFOUYCHUS;

yMEHUE TPUMEHSTh B TIpollecce TMO3HaHUs MOHATUS  (TIPEeIMETHbIE U
METaNpeIMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XHMUH,
peo0pa3oBbIBaTh IIMPOKO TMPUMEHSIEMBbIE B XHUMHUU MOJICIbHBIC TPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4YecKast ¢GopMysa U YpaBHEHUE XUMUYECKON
peakiuy — TMpU PEHICHUH y4eOHO-TIO3HABATEIbHBIX 3a7a4, C Y4€TOM 3THUX MOJIEIbHBIX
MPEACTABICHUM BBIABJISAT, M XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKU H3y4aeMbIX
00BEKTOB — XHWMHYECKHUX BEIIECTB U XUMHUYECKUX pEaKIui, BBISBIATh OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHbIE CBA3M M MPOTUBOPEUUS B H3yUYaeMbIX
MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHE KCTOb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS,
a TaKk€ B KaueCTBE OCHOBBI /i1 ()OPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

npuoOpeTeHNEe OMbITa 1O IUIAHUPOBAHUIO, OpraHU3alud UM MPOBEIACHUIO
YUYEHMUECKHX JKCIEPUMEHTOB, yMEHUE HAOJIOATh 3a XOJO0M IpoIlecca, CaMOCTOSITENHHO
IPOTHO3UPOBATh €r0 Pe3yibTaT, (POPMYyIMPOBATH OOOOIIEHNS U BBIBOJBI MO pe3yJibTaTaM
MPOBEJAEHHOTO OMbITA, UCCIEAOBAHMUSA, COCTABIISTH OTUET O MIPOJIETITaHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH UHMOPMAIUIO PA3IUYHBIX
BUJIOB U (OpM TpEACTaBICHUS, TMOJIYy4YaeMYyH) M3 pPa3HbIX MCTOYHUKOB (HAYYHO-
NONyJISIpHAsT JUTEpaTypa XUMHUUYECKOTO COJACpP)KAHMS, CIPAaBOYHBIE MOCOOUS, PECYpPCHI
HNHuTepHeTa), KpUTUYECKU OLIEHUBATH MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

YyMEHUE TPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU TIOMCKE W OTOOope
uH(OpPMAITUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX ISl BBIMIOJTHEHUS! YUEOHBIX U
MO3HABATENbHBIX 3a7a4 ONpPEACIIEHHOrO THMa, MPUOOPETEHUE OIbiTa B 00JacTH
WCIIOJI30BaHUsl UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIAJICHUE KYJIbTYPOH
AKTUBHOTO WCIIOJB30BAHMS PA3JIMUHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSATEIILHO BHIOMpATH
ONTUMANbHYIO (GOpMy TpeACTaBiICHUS WHOOPMAIMM W WUIIOCTPUPOBATH peIIacMbie
3a/1ayd  HECJOKHBIMU CXEeMaMH, JuarpamMmmamMu, Apyrumu dopmamu Tpaduku u HX
KOMOMHAILIMSIMU;
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YMEHHE HCIOJIb30BaTh U aHATM3UPOBATH B MpoIiecce Y4eOHOM U UCCIeI0BATEIbCKON
JESTENIbHOCTH HMH(OpPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO34WCTBA U
TPaHCIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CpEIbI.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 33JaBaTh BOIPOCHI (B XOJ€ AMajora M (Wiau) JUCKYCCHM) IO CYIIECTBY
oOcyxxaaeMoil TeMbl, (OPMYyIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOTHEHHUS
MPEIIOKEHHON 3a]1a4u;

YMEHUS TPEACTABIATh IOJYYEHHBIE PE3yJIbTaThl MO3HABATEIbHOW NEATEIBHOCTH B
YCTHBIX M TNHMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUI0 pe3YyJIbTaTOB BBINOJHEHUS
XMMHUYECKOTO JKcllepuMeHTa (J1abopaTOpHOTO OmbITa, J1abOpaTOpHOW paboThl IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOTO IPOEKTA);

YyMEHUSI  y4eOHOro  COTPYJHHYECTBAa CO  CBEPCTHUKAMM B  COBMECTHOM
IIO3HABATEJIbHOM M HCCIIEOBATEIbCKON JIEATEIBHOCTH INPHU PEIICHWH BO3HUKAIOIIMX
npobsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS MO3UIMM (00CyXIeHus,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYpPMbD», KOOpPJMHALUSI COBMECTHBIX JI€HCTBHIA,
onpeaereHrue KPUTEPUEB MO OIIEHKE KaueCTBA BHIMOIHEHHOW paOdOThI U IpyTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE  CaMOCTOATENIBHO  ONPENENATh LEIH  JEATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBaTb M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTb, BBIOMpAaTh HauOosiee A(P(EKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
NO3HABATENIbHBIX  3a/a4, CaMOCTOATEIbHO  COCTaBJIATh  WJIU  KOPPEKTHUPOBATH
IPEIIOKECHHBIA AITOPUTM JEHCTBUN IPHU BBITOJHEHUH 3aJaHUA C YYETOM IOIYYEHUS
HOBBIX 3HaHUN 00 u3y4YaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUHUsiX, OLEHUBATh
COOTBETCTBUE IIOJIy4YEHHOIO pE3yJibTaTa 3asBJICHHOM LEIW, YMEHHE HCI0JIb30BaTh U
aHANIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUHU 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yslbTaToOB MO OCBOEHHUIO 00S3aTEIbHOrO COJIEpKaHus,
YCTaHOBJICHHOTO JIaHHOUM (enepanbHON pabodeil mporpaMMoi, BBIJCISIIOT: OCBOCHHBIC
o0yJarouMMucs Hay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI JEUCTBU, cnenupuyeckue as
peaMETHON 001acTH «XUMUs», BUIbI JEATEIBHOCTH MO MOJIYyYEHUI0 HOBOI'O 3HAHHUSI, €TI0
UHTEpHpEeTalny, TpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3JIMYHBIX YYE€OHBIX U HOBBIX
CUTyaIUsX.

K xonmy oOyuenuss B 8 kuacce mpeaMmeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHHUIA:

e PaCKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX TMMOHATUNA: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEUIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBast 101 XUMUYECKOTO JIEMEHTA
B COCJAMHEHWU, MOJIAPHBIA  OOBEM, OKCHJI, KHUCJIOTa, OCHOBaHUE, COJb,
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AJIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKasl PEeaKIus, KJIacCupUKaIus
pEaKUUil: PEaKUUd COCAUHEHUS, PEAKIUN PA3JI0KEHUS, PEAKIIMN 3aMEUICHUS, PEAKIUN
o0MeHa, PK30- U PHJIOTEPMHUCCKHUE PEaKIHH, TeIIIOBOU A((PEKT peakiuu, sIpo atoma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHAas OpOuTalb, PaJUyC aromMa, XUMHUYECKas CBS3b,
MOJISIpHAs W HEMOJSIpHAs KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, MOH, KaTUOH, aHHOH,
pacTBOp, MaccoBasi J0J1s1 BellecTBa (IPOLIEHTHAs KOHIIEHTpAIKs) B paCTBOPE;

e WUTKHOCTPUPOBATHh B3aHMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHW WU IMPUMEHATH 3TH
MOHATHS TIPYU ONHMCAHUU BEILIECTB U UX MPEBPALICHUN;

¢ CTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBJ€HHs (OpMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUN;

* OMIPEJICNATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHUSIX, CTEIECHBb
OKHCJICHUSI D3JIEMEHTOB B OWHAPHBIX COCAMHCHHSIX, NPHUHAJIC)KHOCTh BEIIECTB K
omnpeneaéHHOMY KJacCy CO€IMHEHM 10 ¢dopMmyiaM, BHJ XHUMHYECKOW CBSA3U
(KOoBaJICHTHAs! M MIOHHAsI) B HEOPTaHUUECKUX COCAMHEHUSX;

e packpbiBaTh cMmbIcia [lepunoanyeckoro 3akona [[. M. MeHneneeBa: T€MOHCTPUPOBATH
MMOHMMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHX JJEMEHTOB OT HUX
nonoxenust B Ilepuoamyeckoil cucrteme, 3aKOHOB COXPAHEHHSI MAacCChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTrapo;

¢ ONKMCHIBATh W XapakTepu3oBaTh TaOmuuHyto ¢opmy Illepuoguyeckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3auyaTh MOHATUSA «TJiaBHas mnoArpynna (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)», Manele U OoJblIME€ MEPUOMBI, COOTHOCHUTH
0003HaueHus, KOTOpble UMeroTcs B Tabnuie «llepuonuueckas cuctemMa XUMUYECKUX
aneMeHToB J[. 1. MenaeneeBa» ¢ 4YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsAl sjapa, oOIee 4YHCIO DJIEKTPOHOB U
pacrpeiesieHue UxX Mo JICKTPOHHBIM CJIOSIM);

e KJTACCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTAaHUUYECKHE BEIIECTBA, XUMUUYECKUE
peakuuu (10 YUCIYy U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
dbdexry);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB Pa3JIMUYHBIX
KJIACCOB,  MOATBEpPXkJasg OMNUCAHME TMPUMEpPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;

e IPOTHO3MUPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILCHUN B Pa3JIUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOI0 3JIeMeHTa Mo (opmyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

e IPUMEHATh OCHOBHBIC OIEPALIMM MBICIUTEIBHON NEATEIIBHOCTA — AHAJIN3 U CHUHTE3,
cpaBHEHHE, 0000IIeHne, CUCTEeMaTH3alluI0, KIIaCCU(PUKAIIUIO, BBISBICHUE MPUYUHHO-
CIICICTBEHHBIX CBSI3€M — ISl MU3YYECHHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEAKLIUH,
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€CTECTBEHHO-HAYUYHbIE METO/Ibl IO3HAHUS — HAOJIOJICHUE, U3MEPEHUE, MOJICTTUPOBAHUE,
AKCHEPUMEHT (PEeanbHbII U MBICIICHHBIN);

eCJICIOBaTh TMpaBWaM I[OJb30BAHUS XUMHUYECKOM TMOCyAol U  J1abOpaTOPHBIM
o0opyIoBaHMEM, a TakXKe IMpaBUiiaM OOpallleHUsi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOIYYEHUIO U
coOMpaHui0 Ta3000pa3HBIX BEIIECTB (BOJOPOJIa W KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
Y IPOBOJIUTh XMMHUYECKHE HKCHEPUMEHTHI 10 PACIHO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHUCJIOT C IIOMOIIbIO UHAMKATOPOB (JTaKMyC, (peHOoJI(PTaIenH, METUIOPAHXK U IPyTHE).

K xoniy oOydenust B 9 kiacce mpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMCHUI:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUUYECKUX TOHSATHUNA: XUMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHHUS, XMUMHUYECKAs PEaKIus, XUMHUYECKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJSIPHBIM 00BEM, pacTBOp, JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIUTHYECKAS JUCCOLMAIUS, PEaKIUH HOHHOTO OOMEHa,
KaTaJn3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH, OKHUCITUTETD, BOCCTAHOBUTEND,
OKHCJICHUE W BOCCTAHOBJIEHUE, aJUIOTpOMNus, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, METaUIMYecKas), KpUCTAUIMYecKass pem€Tka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHUUYECKOW peakiuu, MpeAeabHO JOMyCcTUMas
koHueHTpanus [IJIK BemiecTna;

 WWUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHSATUA W MNPUMEHATH 3TU
MOHSATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

¢ ICTIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY [JIi COCTaBieHUsS (OpMyd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONPENIENATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COEAMHEHHUSIX PA3JIMYHOIO COCTaBa, MNPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COEAMHEHUN 1o (opmysiaM, BUJI XUMHUUYECKOW CBSI3M (KOBaJEHTHas, MOHHAasi,
METaJTMYeCcKasi) B HEOPraHMYECKUX COCJAMHEHUSAX, 3aps]l HMOHA 1O XUMHUYECKOU
dbopmyiie, xapakTep Cpeabl B BOJIHBIX pPacTBOpax HEOPTaHUYECKUX COCTUHECHUM, THUII
KPUCTALTNYECKOUN PEIIETKU KOHKPETHOTO BEILECTBA;

e packpbiBaTh cMmbIch llepunognueckoro 3akona JI. M. MenaeneeBa u 1eMOHCTpUPOBATH
€ro NMOHWMAaHUE: OMUCHIBATh U XapakKTepu3oBaTh TabmuuHyo (popmy Ilepruogmyeckoi
CHUCTEMbl XHUMHUUYECKUX DJIEMEHTOB: pa3juyaTh TOHATUS «IJIaBHas mnoarpymnma (A-
rpynma)»y u «mobounas mnoxarpymnmna (b-rpynma)», manple u OoyblIMe TIEPHUOIBI,
COOTHOCUTh O00O3HAUEHHWS, KOTOphbIE UMEIOTCSI B TEPHOJUYECKON Tabiuie, C
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan sapa, 001ee YUCIIO IEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM),
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OOBSACHITH OOIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB DOJIEMEHTOB W UX
COCTMHEHHH B TIPeJIeiaX MaJIbIX TIEPUOOB U TJIaBHBIX MOATPYII C YI4ETOM CTPOSHUS UX
aTOMOB;

e KJ1acCU(GUIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakuuu (10 YKMCIYy M COCTAaBY Yy4YaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY
3¢ (DeKTy, M0 N3MEHEHHIO CTETICHEH OKMCICHUS XUMUYECKUX JIEMEHTOB);

e XapaKTEepU30BaTh (OMHUCHIBaTh) OOIMME W CHEMU(UUECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXK/Ias ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIUA;

¢ COCTaBIIATh YPABHEHUS DJICKTPOIUTHUECKON JTUCCONMAIMMA KUCIIOT, 1IEJI0oUel U cojel,
MIOJIHBIE U COKpAIEHHBIC YPABHEHUS PEaKlnii HOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
MOATBEP)KIAIONINX  CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIy BeEIIeCTBaMHU
Pa3IUYHBIX KIIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

e IPOTHO3MPOBATHh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUSA, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MMPEBPAIICHUHN B Pa3IMYHBIX YCIOBHSIX;

e BBIUUCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 3JIeMEHTa Mo (hopmyJie COeTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKITNN;

eCOOMIONATh, TPAaBWJIA TIOJIB30BAHUS XHUMHYECKOW TIOCYyIOH U  JIaOOpaTOPHBIM
o0opyI0OBaHHMEM, a TaKXe TMpaBWiia OOpalleHUsi C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHunIo ra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO ra3a);

* IPOBOANTH PEAKIIUH, TIOATBEPKIAIONTNE KAaUYCCTBCHHBI COCTaB Pa3UYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOMHI-, MOAMI-, KapOoHaT-, ¢ocdar-,
CUJIMKAT-, Cyib(har-, TUAPOKCHUA-UOHBI, KATHOHBl aMMOHHUS M HOHBI HM3YYCHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

e IPUMEHSITh OCHOBHBIC OTEPAIMHM MBICITUTEILHON NEITeIbHOCTH — aHaju3 M CHHTE3,
cpaBHEHHE, OOOOIICHUE, CHUCTEeMATHU3alUI0, BBISBICHUE MPUYHMHHO-CIEACTBEHHBIX
CBSI3EM — I W3YYEHHUS CBOMCTB BEIIECTB M XUMHUUYECKHX PEAKIUM, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOIIIOICHNE, U3MEPEHHE, MOJICIIMPOBAHNE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).
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4, TeMmaTHueckoe IVIAHUPOBAHUE C YKA3aHUEM KOJIUYIECTBA AKAACMHUYCCKUX
4aC0B, 0OTBOAUMBbBIX HA OCBOCHHC KaK10#l TeMbl

8 KJIACC
JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KoanuyectBO (ungpposeie)
oOpa3oBaTejibHbIE
n/n MPOrpaMmbl 4yacoB
pecypcsl
Pa3znea 1. IlepBoHavanbHble
XMMHYeCKHe MOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS 5 bubnmoreka [JOK
' Y MPAKTUYECKON JIeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 B 15
CHICCTRA 1 XHMITACCKHE Peakitit https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB
bu6mmoreka [{OK
2.1 B .K ! §) 6
O3AYX. BUCTOPOAL. LIOWATHE 00 OKCHAaX https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.IlonsTre 0 KHCIOTaX U COMAX 8 Et?fs?;r?]f:i{szgroulf £41837¢
bu6 K
2.3 Bona. PactBopsl. [lonsitue 06 ocHOBaHUAX 5 ht?ps?ﬁr%fciigrou 17§41837C
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 bubnunoreka [JOK
' COEIMHEHUN https://m.edso00.ru/7f41837c
Hroro mo paszneny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucremMa xumuieckux 3j1ementos /1. U.
MenpesneeBa. CTpoeHne aToMOB. XUMH4YecKas cBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE

peakuumn
Ilepuoanueckuii 3akoH u [lepronnueckas
3.1 crucTemMa XuMudeckux anemeHTon J1. U. 7
MenneneeBa. CtpoeHue aroma

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

3.9 Xumuueckas cBsi3b. OKHCIUTEIHLHO- 3 bu6mmoreka [IOK
' BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo0.ru/7f41837c
but6mmorexa [IOK
4 1
TOFG HO RESAC > https://m.edsoo0.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa HOK

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

https://m.edsoo.ru/7f41837¢c
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9 KVIACC

DJIEKTPOHHBIE
KoanuectBo
(undposbie)
Ne ni/n HaumeHoBaHue pa3iesioB U TeM 9aCOB
oOpa3oBaTe/ibHbIE
NPOrpamMmbl
pecypcbl
Pa3znen 1. BenecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 bubnmnoreka HOK
' OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DNEKTPONIUTHYECKAs JUCCOLIUALIMSL. bubnmoreka [JOK
1.3 8
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazngeny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU S
21 OO01mmas XxapakTepruCTHKa XUMUIESCKIX 4 bubnmnoreka HOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTHKa XUMHUYECKIX
2.3 3JIGI;6HTO]§) VA-p nbl. A30T, pocdo 7 bubmorexa LHOK
' tPYIHLRL ’ P https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
2.4 simeMenToB |VA-rpymmel. Yrnepon u 8 bubmmorexa [IOK
' . DYIIB. p https://m.edso00.ru/7f41a636
KPEMHUH U UX COSIMHEHUS
Hroro mo pasneny 25
Pasznen 3. MeTayibl 1 UX COeIMHEHUS
bu6mmoteka [IOK
3.1 06 7 4
HHE CBOHCTRA METAIIIoB https://m.edsoo.ru/7f41a636
bubmmoteka [IOK
3.2 B i 16
QKHEUIITNE METAJUTBl K UX COCTMHCHHUSI https://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
41 BemiecTBa 1 maTepuansl B KU3HU 3 bubnuotexa [JOK
' YeNIoBeKa https://m.edso0.ru/7f41a636
Hroro no paszneny 3
b K
PesepBHOE Bpems 3 nomworexa [10

https://m.edsoo.ru/7f41a636
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5.Y4eOHO-MeTOAMYECKOE 0O0ecieueHue
6. OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI UIS1 YHEHUKA
» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHb: YUECOHUK; 5-€ U3aHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»
» Xumusi: 9-if kiacc: 6a30BbIN YPOBEHb: YICOHHK; 5-€¢ H3AaHUE,
nepepabdotanHoe, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.

AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoreka L{OK https://m.edsoo.ru/7f41a636
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