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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma Mo XUMHUH OCHOBHOIO O0IIEro oOpa3oBaHMsI COCTaBJIeHA HAa OCHOBE
TpeboBanuii K pe3yinbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOM NpOrpamMmbl OCHOBHOI'O
o0miero o0pa3oBaHus, MPEACTABICHHBIX B (hefepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
cTaHapTe ocHOBHOro ob1ero oopasosanus (Ilpukas Munucrepcrsa npocsenienus Poccuiickoit
Oenepanun Ne 568 ot 18.07.2022 “O BHeceHMU M3MEHEHHI B (eepalIbHBI TOCY1apCTBEHHBIN
o0pa3oBaTeNbHBI CTAaHAAPT OCHOBHOTO oO0mero ooOpasoBanus’), denepanpHOl paboueit
nporpamMmbl yaeoHoro npeameta «Xumus», OOIT OO0 u yue6Horo mana 'bOY COIL Ne 19r.
CobI3paHn, a TakKe Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PpE3YyJbTaTOB JAYXOBHO-
HPABCTBEHHOI'O PAa3BUTHUS, BOCIUTAHUS U COUUANIM3AIMN OO0YYarOIIMXCs, MPEACTaBIEHHBIX
B pa0oueii nporpamme Bocniutanusg ['bOY COILL Ne 19 r. Cei3panu.

[IporpaMMa Mo XMMHU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHUs, COCTaBJICHHAs Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHas oOpa3oBaTelibHAs IIporpamma
OCHOBHOTro o0miero oo6pazoBanus, npexacrasieHHas B ®PI'OC OOO, a Takxke Ha OCHOBE
denepanpHON pabodeil MporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTIIIMH MPENOIaBaHUs Kypca
npeaMeTa «XHUMHS» B 00pa3oBaTeIbHbIX Opranu3amnusax Poccuiickoit denepanum.

OBILIASA XAPAKTEPUCTUKA ITPEMETA «XUMMSA»

[Iporpamma 1o XMMHHU JaeT MPEACTABICHUE O MPEAMETax, OOIIYI0 CTPATETHi0 0OydeHHs,
BOCIIUTAHUS M Pa3BUTHA OOydYarOIIMXCS B paMKax y4eOHOro NpeaAMeTa, YCTaHABIMBACT
o0s13aTeNbHOE TIPEIMETHOE COAep)KaHue, obecrieynBacT oOecredyeHHe ero Io KilaccaMm |
CTPYKTYPHUPOBAHUC 110 pasjacsiaM U TCMaM IIPpOorpamMmm 10 XuMuu, onpeacaiacT KOJINYCCTBCHHBIC U
KayeCTBEHHbIE XapaKTEPUCTHKH COJEPIKAHUSA, PEKOMEHIYEMYIO MI0CIe10BaTEIbHOCTh U3yUEeHHUS.
XUMUS C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKa yuyeOHOro Impoiiecca,
BO3PACTHBIX KaTETOPHI 00YyJaroLIMXCsl, ONMPEesiioT BOZMOKHOCTH IpeaMeTa A pealn3aluu
TpeOOBaHUsI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
6a30Boro ooéumero obpa3zoBaHMs, a TaKKe TPeOOBaHHUS K pe3ylbTaTaM OOyueHHs XUMHHM Ha
YpOBHE IIeNiell M3y4eHUs MpeaMeTa M OCHOBHBIX BUIOB y4eOHOTO Tpoliecca -Io3HaBaTeIbHON
JesITeIbHOCTH 00yUaroIIerocsi 0 OCBOCHUIO YUeOHOI0 COIep KaHusl.

3HaHME CIyKUTeled Mupa Ui (OPMUPOBAHUS MHUPOBO33PEHMS] OOYYaIOLIErocs, €ro
NPEJCTaBICHUA O MaTepUalbHOM €IMHCTBE MHpA, OCHOBHAs POJIb KOTOPOIO 3aKIIOYacTcs B
q)OpMHpOBaHI/II/I XHUMHHN HpeI[CTaBJ'IeHI/Iﬁ O B3aMMOIIPEBPAIICHUAX SHEPIrU U O 3CMHBIX TCJIaX B
IPUPOJIE, O MYTAX PelIeHHs], CBA3aHHBIX ¢ MpoOiIeMaMH pa3BUTHUS YeJIOBEYECTBA —BOM MPHUPOJIBL,
SHEPreTUYecKOH, MaTepHaIbHON U OCHOBHOM 0€30IacCHOCTH, IPOOJIEMBI 3/paBOOXPAHEHHS.

HEJIU U3YUYEHUSA TIPEAMETA «XUMMUSD»

N3ydenune xumuu:

obecriedyeHrne YCIOBMHA [UIs CaMOpa3BUTHS U KYJAbTYpbl JIMYHOCTH, €€ oOued u
(GyHKIIMOHATBHOTO (POPMHUPOBAHUS TPAMOTHOCTH;

BHOCHUT BKJIAJ] B HaBBIKM MBIIUICHUSI U TBOPUYECKUE CIIOCOOHOCTH 00yYaroIMXCsl, HaBBIKU

UX CaMOCTOSITENIbHON y4eOHOU AESITeNTbHOCTH, SKCIIEPUMEHTABHBIX M HCCIIE0BATEIbCKUX

yMeHUH, HeOOXOAUMBIX KaK B MOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMCTBO €O CHEIU(PUKON HaydHOTO MBIIIIEHHS, 3aKJIabIBAIOIIEE OCHOBBI LIEJI0CTHOTO
B3IJJa HAa €IMHCTBO IIPUPOJIBI M  YEIOBEKAa, SBJISETCS OTBETCTBEHHBIM  3TallOM
B Pa3BUTUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00Y4arOUXCs;

cojieiicTBue (OPMHUPOBAHUIO IEHHOCTHOT'O OTHOUICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKUE 00YUarOIUXCS.



OTH HamnpaBieHUS B OOYYEHHH XHMHU TPHBOIAT K CHEIU(PHUECKOMY COJCPKAHUIO
y4eOHOro TpeaMeTa, KOTOPBIM SIBISETCS TEJAarornyeckd aJanTHPOBAHHBIM OTpakKEHHEM
HAIIPABJICHUS HAYKW XMMHUH Ha OIIPEJIECIICHHOM JTalle €€ Pa3BUTHS.

Kypc xumun Ha ypoBHE 06a30BOTr0 00IIero 00pa3oBaHUs, OPUCHTUPOBAHHBIN HA OCBOCHHE
00y4aroIUMHUCs, COOTBETCTBYET CHUCTEME€ I€pPBOHAYAIbHBIX IOHATHH XUMHH, OCHOBaM
HEOPraHUYECKON XMMUU U HEKOTOPHIM Ba)KHBIM ITOHATUSAM OPraHMYECKON XUMUU.

CrpykTypa conepkaHHsl IPOrpaMMbl IO XMMHUU C(OPMHPOBAHA HAa OCHOBE CHCTEMHOI'O
JocTyna K ee u3ydeHuto. CoJepkaHue COCTOUT U3 CUCTEM MOHATUN XMMUYECKUX 3JIEMEHTOB U
CHCTEM BEIIECTB, a TaKXKe IOHATUH XMMHUYecKoro pexuma. OOecrneynBaTh 3TH CHCTEMBI
CTPYKTYpPHO OpPraHHW30BaHHOM J€ATEIbHOCTBIO I10 IPHUHLUIIY I10CJIEI0BATENILHOIO PAa3BUTHUSA
3HAHWM HA OCHOBE NPEACTABICHHBIX HA PA3HBIX YPOBHAX TEOPETUYECKUX OCHOB:
ATOMHO-MOJIEKYJIIPHOI'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

ITepnoguueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHBIE 3aKOHBI XUMHUH;
YUEHHUS O CTPOEHUHU aTOMa U MEUIIMHCKOM CBSI3U;

— IlpencraBienuit 00 3IEKTPOIUTUUECKON JUCCOLMAILIMY BELIECTB B pACTBOPAX.

Teopernueckue 3HaHMS, OCHOBAaHHbIE HA AMIUPHUYECKU IIOJIYYEHHBIX U OCMBICICHHBIX
(akTax, pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJHOIO YPOBHS K mpoueaype, GyHKIMOHHUPOBAHUE
GbyHKIUH OOBSICHEHHS U MPOTHO3UPOBAHUS CBOICTB, CBOMCTB U BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U NIOJIyYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue MporpaMM I10 XHMHUU CHOCOOCTBYeT (OPMHUPOBAHUIO MPEACTABICHUN O
(Gu3nNYecKux pe3ylbTaTax HAy4YHbIX KApTMH MHpPAa B JIOTUKE €€ CHCTEMHOH NpupOabl,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U METO/aM MO3HaHUA B Hayke. M3yueHue Xxumuu
IIPOUCXOJUT C TPUBJICYCHUEM 3HAHUU U3 PAHEE U3YyYEHHBIX HAYYHBIX IIPEIAMETOB:
«Okpyxaromuid Mup», «buosnorus. 57 knaccb» u «Puznka. 7 Kmacey.

[Ipy n3ydyeHUM XUMHUM TMPOUCXOAAT 3HAHUS OCHOB MEAMLMHCKOW HAyKM Kak OO0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKOW JEATEeIbHOCTH YEJIOBeKa M KaK OJHOU U3
COCTaBJIAIOLINX MUPOBOM KyJIbTypbl. OCHOBHAs 3aJja4ya MPEAMETa COCTOUT B IMOCIIEN0BATEILHON
cucreMe (yHIaMEHTaIbHBIX 3HAHUM — (QyHJaMEHTAJIbHBIX (DAKTOB, OOBSICHEHUH, TEOPUH U
TEOPHH, JOCTYIHBIX 0000LIEHUH MUPOBO33PEHUYECKOTO XapaKkTepa, I3bIKOBOI HayKH, B OOIIEHUN
C TpPaJIULIMOHHBIMH METOJIaMU I[IO3HAHUS TPH HU3YYEHUU BEIIECTB MU (PyHIAMEHTAIbHOTO
NPUHIMUIA, B Pa3BUTHM U PA3BUTUU MO3HABATENIbHBIX YMEHMM M HMX NPUMEHEHUs. B y4eOHO-
MIO3HABATEIbHON U y4eOHO-UCCIIEJOBATEIbCKON AEITEIbHOCTH, OCBOEHUHU MPAaBHII 0€30IacHOI0
oOpallleHus C BELECTBAMHU B TIOBCEHEBHOM KHU3HHU.

[Ipy m3yyeHuH XMMHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)XHOE 3HAUYEHHE
puoOpenu Takue e, Kak:

—TpeOyeT UHTEIIEKTyaJlbHO pa3BUTON JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPY/IHUYECTBY, CaMOCTOSTEILHOMY IPHHATUIO DELICHUH, CIOCOOHOM amanTUpoBaThei K
OBICTPO MEHSIOIIMMCSI YCIOBUSAM KHU3HU;

—KayecTBO  OOy4yeHHMss Ha  CHCTeMaTH4Yeckoe MpHoOIleHHe  ofydamlommuxcs K
CaMOCTOSITENIbHOM MO3HABaTEeNbHON JESATeNbHOCTH, CTAHJAPTHBIM METOJUKaM [IO3HaHUA,
(opMHPOBAHNIO HAIPABICHHOW MOTHUBAIIMH U PA3BUTHIO CIOCOOHOCTEH K XUMHH;

—olecrieyeHne ycJIOBHM, BKIOUeHHE O0O0ydeHHss B oOydeHue  pazHooOpa3HOU
NesITeIbHOCTH, TO3HAHMA M CAMOIO3HAHUS, KIHOYEBble HAaBBIKM (KIIOYEBBIX KOMIIETEHIINN),
oO11eyenoBeyecKoe 3HaueHue JJis Pa3IMyHbIX BUIOB JESTENbHOCTH;

—OAJIEP’)KUBAET OOIYI0 (PYHKIIMOHAIBHYIO U €CTECTBEHHO-HAYYHYIO0 IPAMOTHOCTb, B TOM
quclie YMEHUH OOBSICHITD U aHAJIU3UPOBATH NMPOOIEMBI OKPYKAIOIIET0 MUPA, UCIOJIb3YS 3HAHUS
U OIBIT, MOJIyYEHHbIE MPH W3YYEHUH XUMHHU, MPUMEHATh MX NpU OOecredyeHUuu MpodiieM B
MOBCEHEBHOM KM3HU U TPYAOBOM AEATEIbHOCTH;

—OTHOUIEHME K Y4Yal[UMCSi TYMaHUCTMUYECKHUX OTHOIIEHUM, NOHUMAaHUE LIEHHOCTEM,
Hay4HbIX 3HaHUH 175 pa3paOOTKH KOJIOTMYECKUX IPUHIMIIOB MOBEACHUS B OBITY U TPYJIOBOM
JESTENIBHOCTH B LIEJISIX COXPAHEHMSI X 3[JOPOBbS U OKPYXKarOIIeH IPUPOAHOMN CPEeIbl;



— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE (POPMHPOBAHHUS OOINEUETOBEYECKHX IIEHHOCTEH, MOJITOTOBKH K
0CO3HAaHHOMY BbIOOpPY MpoGUIIs U HAIIPABIEHHOCTH JAJIbHEUIIEr0 00yUYeHUsI.

MECTO YYEBHOI'O IPEAMETA «XUMHUS» B YYHEBHOM IIVTAHE

OO1miee KOJMYECTBO YacOB, OTBEICHHOE JUIS W3YyYCHHsS XHMUU Ha YPOBHE HA4aJbHOTO
obmiero oOpa3oBanwus, coctaBiser 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenw), B 9
Ki1acce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE YYEBHOI'O IPEAMETA «XUMMUS»
8 KUIACC

Pasoen 1. Ilepeonauanshuvie xumuvecKkue HOHAMUSA

[Ipenmer xumun. Ponb XuMuu B JKM3HM ueloBeKa. XHUMHUSA B cHCTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BewecTB. [Ipemnoxenue o
METO/IaX MMO3HaHus B XUMUHU. YucThie BenlecTBa U cMecH. CriocoObl pa3/ielieHusl CMeceH.

ATOMEI u MOJICKYJIBI. XUMHUYECKHE 3ieMeHTbl. CHUMBOJIBI SJICMCHTApPHBIX
aneMeHTOB. [IpocThie U cI0XKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyina. BaJleHTHOCTP aTOMOB XHMHYECKHX  JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJICKYJISIpHAs
Macca. MaccoBasi 1011 XMMUYECKOTO JIEMEHTA B COCTUHEHUSX.

KonnuectBo BemectBa. Monb. MonsipHast macca. B3anMocBsI3p KOJHYECTBA, MacChl U
qHcia CTPYKTYPHBIX BeliecTB. Pacy€rel mo gpopmyiam pe3ynbTaToB pe3ylibTaToB.

dusndeckue U MEXaHUUECKHE SIBJICHHUS. XUMHUYECKas pe€aknuuda U €€ IPU3HAKU. 3akoH
COXpaHEHHsS MacC BelecTB. XumHuueckue ypaBHeHMs. Kiaccupukanus 5>KOHOMHUYECKOTO
BO3JICHCTBUS (COSAMHEHNUS, PA3IOKEHHSI, 3aMEHbBI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, TpaAUIIMOHHBIE padOThl B Ta0OPaTOpPUM M TPUEMBI
oOparieHusi ¢ J1abopaTOpHBIM OOOpPYIOBAaHHEM, H3YUYEHHE M ONMUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3I0B HEOPraHUYECKUX BEUIECTB, HaOMOJeHNE 32 (U3NUYECKUMHU BelIlecTBaMU (TUIaBIEHUE
BOCKa, TadHHUC JibJla, PaCTUPAHUC cCaxapa B CTYINKC, KHIICHUC W KOHACHCALIUA BOI[I)I) n
XUMHYECKMMH  BellecTBaMH (TOPEHHE CBEYHM, [MPOKAIMBAaHWE MEIHON  TMPOBOJIOKH,
B3aMMOJICHICTBHME MeJla C KHCJIOTOW) HaOmoneHne, HaOMIOJCHHE W ONUCAaHWE TMPU3HAKOB
MPOTEKaHUs BO3JCHCTBUS (pa3iokKeHHe caxapa, B3auMOJICHCTBUE CEPHON KUCITIOTHI C XJIOPUAOM
Oapust, pasnoxkenwe ruapokcuaa menu (II) mpm HarpeBanuu, B3aUMOJCUCTBHE JKele3a C
pactBopom TBepaoi memu ( I )), cmoco® wu3ydeHus pasfeneHuss cCMeced: ¢ MarHUTOM,
¢buabTpOBaHMEM, BBIIAPUBAHUEM, IUCTWILISLUEH, XpoMaTorpadueil, MpoBeIeHUEM OUYUCTKU
MOBapeHHON conu, HAOMIOJCHHEM W ONHUCAaHUEM pPEe3ylbTaTOB IPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS Macc, CO3/1aHus MOJIee MOJIeKy (IIIapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTEIM HEOPraHNYECKUX BELEeCTB

Bo3nyx — cmecy raza. CocraB  Bo3ayxa. Kucinopog — 3l€eMEHT UM HpPOCTOE
BelecTBo. HaxokaeHne Kuciaopoaa B npupoje, Gu3ndecKkue 1 XMMHUIEeCKHe CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [Ipumenenune kucnopoaa. CrocoObl moydyeHus: KUCIopoaa B 1a00paTopusx
1 Ha mpou3BojcTBe. KpyroBopot kucinopoaa B mpupoje. O30H — amioTpornHas MOAU(PUKAIUS
KHCIIOpO/Ia.

TermmoBoit 3pPeKT XUMHUECKOTO COCTOSHUS, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMHUYECKUE COCTOSIHMS. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, CTENEHb
MApHUKOBOTO P QeKTa, pa3pylIeHHe 030HOBOTO CIIOSL.



Bogopon — snemeHT u mpocroe BemiecTBo. Haxokaenwe B mpupoae, (QU3HUECKUX U
XUMHYECKHUX CBOMCTBAX, MPUMEHEHUH, CIIOcO0ax mosydeHusi. Kuciorer u conu.

Mounsipabiii 00beM raza. Pacuérsl Mo XUMHUECKUM YPaBHEHUSIM.

@dusnueckue cBoicTBa BOAbl. Boma kak pacrtBopurens. PactBopsl. HacelieHHBIE 1
HEHACBIICHHBbIE PacTBOpPbL. PacTBOpuMOCTh BemiecTB B Bojae. MaccoBas [0yl BeEllecTBa B
pactBope. XUMHYECKHUE CBOMCTBA BOJbl. OcHOBaHUS. Poiib pacTBOPOB B MPUPOJAE U B KU3HHU
yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arpsi3HEHHE OKpyskawolie cpeasl Boa. OxpaHa u
OYMCTKA BOJBI.

Knaccudukanusa wneopranuueckux coeauHeHudd. Oxcunpl. Kraccudukanus OKCHAOB:
oneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aMpOTepHBIC) U HecolieoOpa3yromme. HomeHkiatypa
okcu0B. du3nyeckue U XuMUYECKHUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcnoBanus. Knaccugukarms OCHOBaHUM: mEnoYun u HepellaeMble
ocHoBaHus. Homenkiartypa ocHoBaHUM. OCHOBaHBI ¢busnueckue u XUMUYECKHE
cBoiicTBa. [lonydyeHne oCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucior. Ouznueckue ¥ XUMHUECKUE
cBoycTBa KUCIOT. Panx akruBHocTH MetaiioB H. H. bekerosa. I1osrydenue KucaoThl.

Comu. Homenknarypa coneil. dusmyeckue M XxumMudeckue cBoiicTBa cosd. Ilomydenue
COJIEH.

['eneTnueckas CBA3b MEXAY KJIacCaMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm .

KaueCTBEHHOE OMpEeJeTIeHHE COACepX aHHUs KUCIOpoJa B BO3JyXe, MollyueHue, coop,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOpOJaa, HAOIIOJEHHE B3aMMOJCUCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUII BO3HHMKHOBEHHWS U TOBBIIIEHUS TopeHusi (mokapa), 03HAKOMIICHHE C
BBIOOpPKAMU OKCHJIOB W OINHMCAaHWUE WX CBOWCTB, MONYy4YeHHE, cOOp, pacro3HaBaHUE W U3YyYCHUE
CBOMCTB OKCHIIOB (TOpeHue), B3auMmojelcTBus BenukoOputanuum c¢ oxcuaoM wmeau ( 1I)
(BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAIIOB), HAOMIOAeHHE 00pa3IOB BEIIECTB, BXOSIINX B
coctaB 1 MOJb, HCCIEJOBAaHUE pACTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACICHHOM TEMIIEPATypOl JO0JIE pacTBOPEHUS BEIIECTBA,
B3aMMOJICHICTBIE BOABI C MeTaljaMH (HaTpUeM M KaibliieM) (BO3MOXKHO HCIIOIh30BaHHE
BHJIEOMATEPHAJIOB), MCCIEIOBAHUE OO0pPA3I0B HEOPTAaHMUYECKUX BEIIECTB Pa3JIMUHBIE KIIACCHI,
HaOII0/IeHNE 32 U3MEHEHUEM OKPACKU WHIMKATOPOB B PACTBOpAX KHUCIOT M IIeJouel, u3ydeHue
B3aumoencTBus okcunaa mMenu ( II ) ¢ pacTBOpom CEpHOM KHCIOTHI, KHACIOT C MeETajulaMu,
ObICTpas HeHTpanu3alys, IoJTy4YeHHe HEPACTBOPUMBIX OCHOBAHU, BBITECHEHHE OJHOTO METaa
JPYyTUM U3 PacTBOpa TBEPIOrO BELIECTBA, PEUICHHUE SKCIEPUMEHTAJBHBIX 3a7ad MO TEME «
Baxxneiine kinaccbl HEOPraHUYECKUX COETUHEHUIN.

Ilepuoanyecknit  3akoH u  Ilepuoguyeckas  cucreMa 1O  JJIEMEHTaM
. . MenaeneeBa. Ctpoenue aTOMOB. XHMMHYeCKasi cBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE COCTOSIHUS

[lepBbie Mephl O OpraHM3alMy MUIIEBBIX 3JIeMEHTOB. [IpennoxkeHre o rpynmne CXoAHbIX

9JIeMEHTOB  (IIEJIOYHBIE M IIEJIOYHO3EMENbHbIE  METaJIbl,  TaJOr€Hbl,  HMHEPTHHIE
rassl). DJI€MEHTHI, CoAepKale aM(pOTepHbIe OKCUIbI U THIPOKCHUIBI.
[lepmonnueckuit  3akoH. [lepuoguueckas  cucreMa YIIpaBJIECHUS JJIEMEHTaMU

1. . MenneneeBa. KopoTkonepuoanas u juimHHonepuoHas ¢popmsl [leproanyeckoit cucTeMsl
ocHOBHbIX 3neMeHTOB J[. M. MengeneeBa. Ilepumonbr m rpynnbl. DU3NYECKHM CMBICIH
IIOCJIEZ0BATEIBHOTO HOMEPA, HOMEPOB MEPUOJOB U IPYIIIBI IEMEHTOB.

Crpoenne aromoB. CocraB aToMHBIX sAnep. M3otombl. OnekTpoHbl. CTpPOUTENHCTBO
AJIEKTPOHHOrO 000siouka artoMoB mepBbix 20 smemeHToB [lepuonnyeckoil  cucTeMbl
. W. MengeneeBa. XapakTepUCTHKA XHWMHYECKOIO 3JEMEHTAa IO €ro IOJOXKEHUI0 B
nepuoanueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PAaINyca aTOMOB 2JIEMEHTAPHBIX 3JIEMEHTOB, METAIUTMYECKHX
U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U IEPUOJIaM.



3HavYeHHE MEPUOJAMUYECKOr0 3aKOHA U NMEPHOJUYECKON CHCTEMBbl SIBISIOTCS 3JIEMEHTaMU
pa3BUTHS HayKu U npakTtuku. [[. 1. MeHneneeB — yd€HbIN U rpak1aHUH.

Xumuueckas cBa3b. KoBaneHTHas (monsipHas u HEMoJIsIpHas )
CBA3b. DJIEKTPOOTPULIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  COCTOSIHUA.  IIponecchbr
OKHUCJICHUSI U BOCCTaHOBJICHUSI. OKUCIIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm :

M3ydyeHue oOpaslioB BEIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpaMM KHCJIOT M IIEJ0Yel, IPOBEACHHE OIBITOB, WLIIOCTPUPYIOIINUX
BO3HUKHOBEHHE OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX SIBICHUN (TOPEHHUE, PEXKUM PA3I0KEHUS,
COCTMHCHHUS ).

Mescnpeomemmuwle cea3u

Peanuzaius MexXInpeaAMETHBIX CBSI3€l MPU U3YyYEHUU XUMHUHU B 8 KJIacce OCYUIECTBISETCS
MOCPEJACTBOM  HCIIOJb30BAaHHUSI KAaK €CTECTBEHHO-HAYYHBIX IIOHSATHH, TaK W  TOHSITHH,
SIBJISIFOLLMXCSI CACTEMHBIMU JIJIs1 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC IIOHSATHUS: HAydHbIC (aKThl, THUIOTE3a, TCOPHS, 3aKOH,
aHalM3,  CUHTe3,  Kijaccuukamusi, TMEepUOJUYHOCTh,  HaOIIOJCHHE, SKCIEPUMEHT,
MOJIETIMPOBAaHNE, H3MEPEHUE, MOJEIb, SIBJIICHHE.

®uzuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaINOaKTUBHOCTh, MOJIEKYJA, CPEIHUM 3apsl, BEIIECTBO, TE€NO, 00BEM, arperaTHoe COCTOSTHUE
BElIECTBA, ra3, pu3ndeckas BeJIMYMHA, BETMYMHA U3MEPEHHS, KOCMOC, TUTaHeTa, 3BE3/1b1, COoJHIIe

buonorust: porocunTes, qpixanue, onocdepa.
I'eorpadus: armochepa, ruapocdepa, MoNe3HbIE HCKOMIAeMbIe, TOPHBIE TIOPOBI, TOJIC3HbIE
HCKOMaeMble, TOTIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKkuus

Ilepnonnueckun  3akoH. [lepuoguyeckas  cucreMa YIPaBIICHUS JJIEMEHTaMU
. . MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTb B CBOICTBE PacKpbITHSI 3JIEMEHTOB
IIEPBBIX TPEX MEPUOJOB, KaIus, IPEBPALLECHUNA U UX COCAUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
371eMeHTOB B Ileprnoanueckol cucreMe U MOCTPOCHUH X aTOMOB.

CrpoeHne BemieCcTB: BUABl XMUMHUYECKHX CBsA3€d. THUIBI KPUCTANIMYECKUX PEIIETOK,
XapaKTEPU3YIOLIUE CBOMCTBA BEIIECTB 10 TUIY KPUCTAIUINYECKON PEIIETKN U BUAY XUMUYECKON
CBSA3U.

Knaccudukanmss 1 HOMEHKIaTypa HEOPTaHMYECKHX BEHIECTB. XHMHYECKHE CBOWMCTBA
BEILECTB, OTHOCAILIUXCSA K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCAUHEHHUH, N€HETUYeCKas
CBA3b HEOPTraHWYECKHUX BEIIECTB.

Knaccudukanus Bo3neicTBUs BCIIEACTBUE Pa3IMYHBIX MPUYHMH (IO MPUYUHE U COCTaBY,
BO3HUKAIOIIEMY B SIBJICHHUSX, MO TEIUIOBOMY 3(PQeKTy, MO NPUYMHE CTENEHU OKHUCICHHS
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTHUMOCTH, MO TOCIEJOBATEILHOMY KaTaau3aTopy). DK30- U
SHIOTEPMHUYECKHE COCTOSIHUS, TEPMOXUMHUUYECKUE YPABHEHHUS.

[Ipeioskenne o pexuMe HSKOHOMHUYECKOro pexuma. Ilonarue o0 oOpaTuMbIX U
HeoOpaTMMbIX THILEBBIX peakuuax. I[IpenigoxkeHne O TOMOIEHHBIX U T€TEPOreHHbBIX
peakuusax. Ilpennoxenne o karanuse. [IpemnoxkeHne 0 XMMUYECKOM paBHOBecHH. DaKTOPBHI,
BIIUSIOIIUE HA CKOPOCTh SKOHOMHUYECKOTIO COCTOSIHUS U NTOJIOKEHHE XMMHYECKOTO PABHOBECHSL.

OKUCINTENIBHO-BOCCTAHOBUTENIBHBIE COCTOSIHUS, 3JCKTPOHHBIM OallaHC, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHbBIE cocrosinus. CocraBieHue METOINYECKUX OKHCIIUTEIILHO-
BOCCTAHOBUTEIIbHBIX METOJIOB C UCIIOJIb30BAaHUEM MeToa OanaHca OanaHca.



Teopust 3M€KTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEAEKTPoauThl. KaTtnoHsl,
aHUOHBI. MexaHM3M JHMCCOLMALMK BEUIECTB C Pa3jIMYHbIMM XUMHYECKMMH CBs3siMU. CTeneHb
nucconyanui. CUIIbHbIE U CI1a0ble 3JEKTPOIUTHI.

Peaknum woHHOrO oOOMeHa. YcCIOBUS NPOTEKaHWs MOHHOTO OOMEHa, IIOJNHbIE U
COKpaIlléHHbIE MOHHbIE ypaBHEHUs. CBONCTBA KHUCJIOT, OCHOBAaHUH M COJEH B CYLIECTBYIOIIMX
NEKTPOINTUYECKUX Jucconnanusax. KadecTBeHHble cocTosiHMS Ha HOHBIL. [lpeanokeHue o
THJIPOJIU3E COJIH.

Xumuueckuii IKcnepumenm .

o0cliefIoBaHNE C MOJENSAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEILECTB -
METAJUIOB M HEMeTauioB (rpaduTa W anMasa), CJIOXKHBIX BEIIECTB (XJIOpHUa HaTpus),
HCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOI'O pPEXUMa OT BO3AEHCTBHS Pa3IMUHBIX
(akTOpOB, MCCIIEAOBAHHUE SIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB, NMPOLIECCOB IHCCOILMALUN
KHCJIOT, 1esioueil U coiieil (BO3MOKHO UCIOIb30BaHUE BUIE0 MaTEpUallbl), IPOBEIEHUE OIBITOB,
WUTFOCTPUPYIONIMX MPU3HAKK MTPOTEKAHUS MOHHOTO oOMeHa (00pa3oBaHHME OCAJKH, BBIIACICHUE
raza, oOpa3oBaHUE BOJAbI), OIBITbl, WUIIOCTPUPYIOILKME TPU3HAKU  OKHUCIMTEIbHO-
BOCCTAaHOBUTENbHBIX MPOLECCOB (TopeHue, PexxuM pasniokeHus, COEIUHEHMs), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAaueCTBEHHBIX 3apsioB Ha MOHBI, peIlIeHHUEe
9KCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtaibl 1 BX coeiMHEHU

OOme xapakTepUCTUKH TaioreHoB. OcoOEHHOCTH COXpaHEHHsS aTOMOB, XapaKTEpHBIE
crenieHd  okucieHus. CtpoeHne M (U3UYECKUME  CBOMCTBA  NMPOCTBIX  BEIIECTB  —
rajJloreHoB. XHMHYECKHME CBOWCTBA MO THUIY XJjopa (B3aUMOJCICTBHE C MeETaJUIaMH,
HeMeTa/laMM, Iienoyamu). XusopBoaopona. CossHas KHUCIOTa, XUMHUYECKHE CBOMCTBA,
[IOJIy4yeHue,  INpuMeHeHue. JlelictBue  xjgopa M XJIOpPOBOJAOpoAAa  Ha OpraHu3M
4esoBeKa. BaxxHelmne XJIopuasl U UX HaX0XKIECHUE B IIPUPO/IE.

Oobmas xapakrepuctuka ameMeHToB VI A-rpynnbel. OCOOEHHOCTH COXpaHEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (QU3MUECKHe CBOICTBAa MPOCTHIX BEIIECTB —
KHCIIOPOJI U CEpbl. AJUIOTPONHBIE MOAM(PHUKALMU KHCIOpOJa U cepbl. XUMUYECKUE CBOMICTBa
ceppl. CepoBomopoa, cTpoeHHe, (u3nyeckMe M XHUMHUYECKHe cBoilcTBa. OKCUABI CEpBI
MIPEJICTAaBISIOT COOOM KHCIOTHBIE OKcuabl. CepHasi KuUCIOTa, (DU3MYECKHE U XUMHUYECKHE
cBolcTBa (00IIMe MpeACTaBUTENN Kiacca KUCIOT M 0coOble CBOMCTBA). XUMUYECKHUE SBICHMS,
BKJIIOUEHHE B OCHOBY IPOMBIIIJIEHHOIO IOJIyY€HUs CEpHOW KHUCIOTHI. [IpuMeHeHHe cepHoit
KucaoThl. ConM CepHOM KMCIIOTHI, paBHAs peakius Ha cyiabdaT-uoH. HaxoxxaeHue cepbl U UX
COCIMHEHUI B IpHUpojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEW CPeNbl COCIUHEHUSIMH CEpPbI
(KUCIIOTHBIE A0/, 3arps3HEHUE BO3/lyXa U BOJIOEMOB), KaK €ro Npe0TBPaTHTh.

OOmias xapakTepucThka syeMeHTOB V A-rpymmbl. OCOOEHHOCTH COXPaHEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHMA. A30T paclpocTpaHsieTcs B MpUpone, (PU3MYECKUMH U
XUMHUYECKUMH cBoicTBamu. KpyroBopor aszora B mnpupoge. AMMHAK, €ro (u3HuecKkue u
XMMUYECKHE CBOMCTBa, TMOdydeHHe U mnpumeHeHue. Comu ammuaka, HX (QHU3HUECKHE U
XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMuaka. A30THast
KHUCJIOTa, €€ TOoJlyueHHe, (pU3NYecKre M XUMHUYECKHEe CBOMCTBa (00IIME Kak MpeACcTaBUTENH
KJlacca KHCJIOT U OTJIMYMTENIbHbIE CBOWCTBA). VMcmonb30BaHWE HUTPATOB W COJIM aMMHaKa B
KayecTBE MHHEPAJbHBIX yHA0OpeHHi. XHMHUYEeCKOoe 3arps3HEHUE OKpPY)KaIoUleW cpebl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JI0XK]U, 3arpsi3HEHHE BO3/yXa, MOYBBI U BoA0EMOB). Docdop,
aJuioTponHble Moaupukauu Gocdopa, puzndeckue u xumuueckue cpoictBa. Okenn pocdopa
(V) u dbocdopnas kucnora, puznueckre 1 XUMUYECKHE CBOMCTBA, MojydeHue. Mcnonp3oBanue
¢docaToB B kKauecTBe MUHEPAIBHBIX YAOOPEHHIA.

OOmast xapakTepuctuka 37MeMeHTOB [V A-rpynmbl. OCOOEHHOCTH COXpaHEHHUs aTOMOB,
XapaKTepHbIe CTENICHH OKHCICHHS. YTIEPO, aJIOTPOIHbIE MOIU(UKAILIUK, PACIPOCTPAHEHUE B
npupojie, GU3NYECKUEe M XUMHYECKHE CBOMCTBA. AacopOmus. KpyroBopoT BBITIOJNHSETCS B
npupoje. OKcuabl Xjaopa, ux Gpu3nuecKkue ¥ XUMHUECKUE CBOWCTBA, NCHCTBHE HA JKUBHIC



OpPraHU3MBbl, MOJYYEHHE M TMPHUMEHEHHE. DKOJIOTWYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
Bo3ayxa ( IV ), rumotesa riiobanbHOTO MOTEIJICHUS KJIMMAaTa, MapHUKOBBIN 3¢ (dekT. YroabHas
KACJIIOTa M €€ CONM, WX (U3NYECKHe W  XHMHYECKHE  CBOWCTBA,  IOJNydeHHE U
npuMeHenne. KauectBennasi peakiusi Ha kapOoHaT-uoHsl. Vcnonb3oBanne kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEJIbCKOM XO3SIHCTBE.

[lepBoHayabHBIC TOHATHUS 00 U3MEPSEMBIX BEIIECTBAX, KAK O COCTUHEHUAX OKPYKAIOLIEeH
cpensl (MeTaH, 3TaH, TWIEH, allETWIEH, 3TaHOJ, TJIUIEPHH, YKCYCHas Kuciora). [IpupoaHsie
MCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, He(TH), MPOIYKTHl HUX INEepepabOTKU
(OeH3uH), MX poiIb B OBITY M NPOMBIIUICHHOCTH. llpemnokeHre O XHM3HEHHO BaKHBIX
BEIIECTBAX: >KMpax, OENKax, yIrieBoJaXx — M WX POJM B JKU3HU 4YelloBeKa. MarepuanbHoe
eIMHCTBO U HEOPTAaHUYECKHUE COCTUHEHUSL.

Kpemuuii, ero ¢wusnyeckue u XUMHUYECKUE CBONCTBA, [IOJIy4YECHHUE u
npuMenenue. CoeTMHEHHUS KpeMHUsT B nipupoje. OOmue mnpeacTaBieHus 00 OKCHUIE KPEMHHS
( IV ) wu xpemnueBor kuciore. CuUluKaTel, HMX HCIOJb30BAaHUE B OBITY, B

MIPOMBIIIJICHHOCTH. BaxkHeiime ctpouTenbHble MaTepualibl: KepaMuKa, CTEKII0, IIEMEeHT, OETOH,
xene300eToH. [IpoGiieMbl 0e30MacHOr0 MCHOJIb30BAaHUS CTPOUTENIBHBIX MAaTepUaoB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm :

UCCIIeIOBaHHEe O00paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOM KHUCIOTHI,
IMPOBCACHUC KauCCTBCHHBIX COCIII/IHGHI/Iﬁ Ha XJIOpHUA-UOHBI H H3.6JHOI[CHI/IC IIPU3HAKOB HX
MIPOTEKAHUS, HKCIIEPUMEHTHI, OTpaKeHUE (PU3NYECKUX MU XUMUYECKHX CBOMCTB TaJOTEHOB M HX
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB), O3HAKOMJICHHE C oOOpasnamu
XJIOPUJOB (TaJOTeHH]IOB), O3HAKOMIIEHHE C 00pa3liaMu. Cepbl U UX COCAMHEHUSIMH (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB), HAOJIOJACHUE 3a MPOLECCOM OOYIIMBaHUS caxapa IO
JeWCTBUEM KOHIIEHTPUPOBAHHOM CEpPHOM KHUCIIOTHI, M3y4eHHME SKCIUTyaTallMOHHBIX CBOMCTB
pa30aBiIeHHON CEpHOM KHUCIIOTHI, IPOBEJEHUE KAYeCTBEHHOIO0 peXxuma Ha Ccylb(ar-uoH u
HaOJI0ZIeHNe TPU3HAKOB €€ IMpOTeKaHWs, HaOnroleHue ¢ (U3NYEeCKMMU CBOMCTBaMHU a30Ta,
dbochopa u ux coeauHEHUN. (BO3MOXHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), BBIOOPKAMU
a30THBIX U (POocPOpHBIX ynOoOpeHui, mojydeHue, cOop, pacrno3HaBaHHWE U H3YYEHHUE CBOMCTB
AMMMAKA,IIPOBECACHUEC OTACJIbHBIX 3TallOB HAa HWOH AaMMOHHA U (1)OC(1)aT-I/IOHa U HU3Yy4YCHHC
MIPU3HAKOB UX MPOTEKAHMs, B3aMMOAECHCTBHS KOHLEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTIOJIB30BaHUE BUIEOMATEPHUAIOB), U3yUYSCHHE MOJETIeH KPUCTATMUECKUX PEHIETOK
anMasa, rpadura, ¢ysiepeHa, NpoBeICHUE MPOLEAYpPhl aICOPOLUN PAacTBOPOB ITHX BEIIECTB
AKTUBUPOBAHHBIM yIIEM ¥ HCTOYHUKOM TIPOTHMBOrasa, TOJydeHHe, CcOOp, H3yUeHHUeE,
pacrio3HaBaHME M OIpeAEJIeHHE CBOWCTB YIJIEKHCIIOTO Tra3a, IpPOBEIEHUE KayeCTBEHHBIX
BBI6pOCOB Kap60HaTa N CUJIMKAT-UOHOB U U3YYCHHC IIPHUHIUIIOB UX IMPOTCKAHUA, O3HAKOMJIICHUEC
C TPOM3BOJICTBOM CHUJIMKATHOM NPOAYKIMH, pEIIeHHE HKCIEPUMEHTANbHBIX 3a/ady IO TeMe
«BaxHennme HeMeTaulbl U MX COCIWHEHHS».M3YyYEHUE MOJENIEH KPUCTAJUIMYECKUX PEIETOK
anMmasa, rpadura, ¢yiepeHa, O3HaKOMJIEHME C ajacopOuueil  pacTBOpPOB  BEIIECTB
aKTUBUPOBAHHBIM YyIJIEM M METOJOM MPOTHBOrasa, IoJiyueHue, cOop, paclo3HaBaHHE U
U3yuyeHHe CBOMCTB YIJIEKHCIOrO Ta3a, IMpPOBEJIEHHE KayeCTBEHHBIX YIJIEBOJOPOJOB Ha
Kap6OHaTI)I U CHUIHMKAT-MOHbl M M3YUCHHUC IIPU3HAKOB HX IMPOTCKAHHA, O3HAKOMJIICHHE C
MIPOU3BOJICTBO CHJIMKATHOW MPOAYKUMH, pEIICHHE SKCIEPUMEHTAJIbHBIX 3aJad MO0 TeMe
«Baxneiinme HeMeTauIbl U MX COEAMHEHUS».M3yUyeHHE MOJENel KPUCTAUIMYECKUX DPEHIETOK
anMasa, rpadura, ¢ymiepeHa, O3HaKOMJIEHME C  ajacopOuueil  pacTBOpPOB  BEIIECTB
aKTUBUPOBAHHBIM yIJIEM M METOJOM MPOTHBOrasa, IoJiyueHue, cOop, paclo3HaBaHHE U
U3yuyeHHe CBOMCTB YIJIEKHCIOrO Ta3a, INpPOBEJIEHHE KayeCTBEHHBIX YIJIEBOJOPOJOB Ha
KapOOHaThl M CHJIMKAT-UOHBI W HU3YYEHHE TMPU3HAKOB HX MPOTEKaHHs, O3HAKOMJICHHE C
IIPOU3BOJACTBO CUJIMKATHOM IPOAYKIMH, PEIICHHE DSKCIEPUMEHTAIbHBIX 3a7a4 10 TEMeE
«BaxHelime HeMeTayulbl U UX COEJAMHEHHUS».03HAKOMJICHHE C MPOU3BOACTBOM CHIIMKATHON
npoayKnuu, pClICHUC SKCIICPUMCHTAJIBHBIX 3aJdad IO TCMC «Baxneiimue HeMeTalmabl U HUX



COCIMHECHU».03HAKOMIICHHE  C  MPOM3BOJCTBOM  CHJIMKATHOM  NPOAYKIMH,  pEIIECHUE
SKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxHele HeMeTaibl U UX COCAUHEHUS».

MeTaiibl M UX COeIMHEHUS

OO0mmas xapakTepuCTHKa 3JIEMEHTOB J[. — Marepuaibl Ha OCHOBAaHUM MX PACIIONIOXKCHHS B
[Tepuonuueckoit cucreme snementoB [[. M. MenneneeBa u HampsbkeHue atoMoB. CTpoeHue
METaJUIOB. Meraimnyeckas CBSI3b u MeTaJUTNYECKas KPUCTAJUIMYECKast
pemérka. DJIEKTPOXUMUYECKUH pAJl HANPSKEHHbIX MeTauioB. Du3znueckue M XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmue crmocoObl TONYyYeHUs METauioB. l[IpeasioxkeHue 1O PEeMOHTY
OCHOBHBIX MAaTEPHAJIOB, CIOCOOBI 3aIlMThl WX OT NoBpexaeHus. CruiaBbl (CTayb, YYT'VH,
TIOPAFOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY W MIPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B llepumogmyeckoil cUCTEME OCHOBHBIX 3JIEMEHTOB
. . MenpeneeBa, CTpOCHUE UX aTOMOB, HaxOJAeHUEe B npupoae. GU3ndeckue U XUMUYECKHE
cBoOlicTBa (Ha mpuMepe HaTpus U Kaus). OKCUIBI M THAPOKCHUIBI HATpHsA U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenouyHO3eMeNbHBIE METaUIbl MarHuid W Kajbluid: monoxkeHue B Ilepuoanmueckoit
CHUCTEME C UCIOJb30BaHueM 31eMeHTOB /. 1. MenaeneeBa, cTpoeHHe X aTOMOB, HAX0XKJICHUE B
npupoae. Pu3nyeckue U XUMUYECKUE CBOMCTBA MarHUs WU sBJICHUA. BaxxkHelue coeauHeHUs
(oxcum, ruapokcu, cosn). KECTKOCTh BOJIBI M CTIOCOOBI €€ OTpaHuYCHUSI.

AJIIOMUHMI: TOJIO)KEHUWE B Iepuoauyeckor cucreme anemeHtoB JI. M. MeHnneneena,
CTPOEHHUE aTOMa, HAXOXKJEHHUE B IIpupoae. PU3NYECKHE U XUMUUYECKHUE CBOMCTBA MOJIBEPTratOTCA
BO3JICHCTBUIO. AM(OTEpHBIC CBOMCTBA OKCHIA M TUIPOKCHAA BIIHSIOT.

Keineszo: nosioxkenue B nepuoandeckon cucreme 3neMenToB . 1. MenaeneeBa, ctpoeHne
aToMa, HaxoXJeHue B mpuponae. Duznueckue M XUMHYECKHE CBOWCTBaA kene3a. OKCHUIIbI,
TUAPOKCHUIBI U TBepable BemectBa xkene3a ( II ) m xenesza ( III ), ux cocras, cBOWCTBa U
MOJIy4YEHHUE.

Xumuueckuil 3xcnepumenm :

O3HaKOMJIEHHE ¢ OoO0pa3laMH METAJIOB U CIJIaBOB, UX (U3MUYECKUMHU TPOSIBICHUSIMU,
WCCIICIOBAHUE  PE3YJIbTAaTOB  KPUCTAUIOB  METAJUIOB (BO3MOXHO WCIIOJIb30BaHHE
BUJICOMATEPHANIOB), B3aWMOJEUCTBHE OKCHUIOB METAIZIOB M HATpus C BOJOH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), UCCIEIOBAaHUE CBOMCTB JKECTKOUM BOJIBI, MPOIIECCa TOPEHUS
kKele3a B KUCIOpoje (BO3MOXKHO HCIOJIb30BaHWE BUIEOMATEPHUANIOB) , MPHU3HAKU MPOTEKAHUS
Ka4eCTBEHHBIX Pa3psA/IOB HA MOHBI: MAarHWs, UCTOYHHUKH, BKIIKOYAKOT, IMUHKA, kene3a ( Il ) u
xenesa (III), meau (11 ), HabmroaeHne U onKcaHue MPOIECCOB TOPEHUs HOHAMH HATpus, Kalus
U HCTOYHHKOB (BO3MOXXHO WCIOJB30BaHUE BUICOMATEPUATIOB), HCCIIEIOBaHUE aM(OTEepHbIE
CBOMCTBa TUJPOKCHAA BO3JECUCTBYIOT M THAPOKCHIA IIMHKA, PEUICHUE HKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxkHelmne MeTaIbl 1 UX COSTUHEHU.

XuMus M OKpy:Kamoas cpeaa

BemecTBa n Marepuaiibl B MOBCEHEBHOM KU3HU YesnoBeKa. be3omacHoe MCHoJIb30BaHUE
BEIIECTB U BO3/IeHCTBUE B ObITY. [lepBasi mOMOIIL IPU 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoeH cpenbl (MpeaenbHas J0MyCcTHMas KOHIIEHTpaIus
Bemiects, nanee — [1/1K). Pons XxuMuu B pemieHu# SKOJOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHne o0pa3ioB MaTeprasoB (CTEKIIO, CTUIAaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIbI).

Meostcnpeomemnuwie ceéa3u

Peanuzaius MeXnpeAMETHBIX CBSI3€W MPU U3YyYEHUU XUMHUHU B 9 Kjacce OCylIeCTBISETCS
MOCPEJICTBOM  HCIIOJIb30BAaHUSI KAaK €CTECTBEHHO-HAYYHBIX TIOHSTHH, TaK ©  TIOHSTHH,
SIBJISIFOLLIMX CSI CACTEMHBIMU J1J151 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAyYHBIE TOHATHS: Hay4dHble (aKThl, THIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CUHTe3,  Kiaccuukamusi, TMEepUONUYHOCTh,  HaOIIOJCHMUE, AKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, MOJIEITb, SIBJICHUE, ITAPHUKOBBIN A()(PEKT, TEXHOIOTHS, MAaTEPHAIIBI.



@dusuka: Marepus, aroM, D3JIEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKIUI, H3OTOIbI,
PaoUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUN 3apsl, [POBOJHUKH, IIOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOpEHHUE, PacTBOPUMOCTh, KPUCTAJUTMUYECKAs. PEeIIETKA, CIUIaBbl, (PU3HUCCKUE M3MEPCHHS,
MIPOM3BOIHBIC H3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTRO, TUIaHeTa, 38E3/1b1, COITHIIE.

buonorus: ¢orocuHTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpPAIbHbBIC yI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIILHBIC BEIICCTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MOJIE3HBIE HCKOMTAEMbIE, TOPHBIC MIOPO/IbI, TTOJIC3HBIE
HCKOIaeMbIe, TOILJIMBO, BOJHBIC PECYPCHI.

2. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YUEBHOI'O IIPEAMETA
«XHUMMHS»

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE pe3yibTaThl OCBOCHUS MpOrpaMMbl 0a30BOW 00pa3oBaTEeIbHOM OCHOBBHI B
X07ie 00y4eHUs B €IMHCTBE 00pa30BaTEIbHON M BOCIIUTATEILHON JESITEILHOCTH B COOTBETCTBUU
C BKJIIOYEHHEM COLHMOKYJIBTYPHBIX M JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, IPOBOAMMBIX B
o0IIecTBe COONIOJCHUS W HOPMaMU MOBEICHHS M COOJIOJCHHS IPOIEcca CaMOIO3HAHMS,
CaMOPAa3BUTHUS U COLMATU3ALMH O0YUYaIOIIUXCSL.

JIM4HOCTHBIE PEe3yNbTaThl OTPAKEHUS CIIOCOOHOCTH O0YUaIOLIMXCS PYKOBOJUTH CUCTEMOI
IIO3UTUBHBIX LICHHOCTHBIX OPHUEHTALM M pacCIIMpPEHMs OIBbITA IEATEIbHOCTH HAa €€ OCHOBE, B
TOM YHCJIE B YACTH:

1) naTpnoTHYECKOro BOCIUTAHMA:

LIEHHOCTHBIE OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HaAYYHOMY
HaclleIl0, TMOHMMAHUE 3HAYeHHUsS XUMHUYECKOM HayKd B COBPEMEHHOM XM3HM OOILECTBa,
CIIOCOOHOCTH BJIQZIETh JOCTOBEPHOM MH(pOpManueil 0o mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOM M OTEYECTBEHHOW XMMHHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSX O YCTPOWCTBAX
MHpa U OOIIECTBA;

2) BbicLIee 0Opa3oBaHue:

MIPEJICTAaBICHUE O COLMAJIbHBIX HOpMax U MpaBWJIaX MEXKIUYHOCTHBIX OTHOILIEHUN B
KOJIJICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, YyueOHo-
HCCIIEIOBATENbCKOM, TBOPUYECKON U APYTUX BUJAX JAEATEIbHOCTH, OJATOTOBKE K pa3HOOOpa3HOU
COBMECTHOH JeSATEIbHOCTH MPU BBITOJHEHUN Y4E€OHBIX, MO3HABATENbHBIX 33]a4, BBHIIOJIHEHUU
XUMHUYECKUX  OKCIIEPUMEHTOB, COCTABJIIEHMM  YYE€OHBIX  IPOEKTOB, CTPEMJICHUSAX K
B3aMMOIIOHMMAHHUIO U B3aMOIIOMOIIIH. B MPOLIECCE ITON yueOHOM esATeNbHOCTH, aHAT3UPYHTe
CBOE IMOBEACHHE U TOCTYNKH CBOMX TOBapHILEH C MO3ULUU MOPAIbHBIX U MPAaBOBBIX HOPM C
y4€TOM OCO3HAHUS IOCIEACTBUHI NOCIEAYIOIINX IEHCTBU;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS :

MHUPOBO33PEHUYECKHUE HAayYHbIE MPEACTaBICHUS O (U3UYECKUX CBOMCTBAX M COCTOSHHH,
COOTBETCTBYIOIIME COBPEMEHHOMY MOJIXOJy Pa3BUTUS HAyKH U (PyHAaMEHTaJIbHBIX MPUHIUIIOB
JUIS TIOHMMaHUS CYIIHOCTH KapTHH MHpa, MPEACTaBIeHUsI 00 OCHOBHBIX MPUHIUIIAX Pa3BUTHS
MIPUPOBI, B3aUMOCBSI35X YeJIOBEKa C MPUPOAHON Cpelod, O poJid XMMHUM B TO3HAHMHU ATHX
3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIPaBJIEHHbIE HA OJyYeHHE HOBBIX 3HAHUI B 00JIACTH XUMHH,
HEOOXOAMMBIX JUIsl HaONMIOZEHHs 3a TpolleccaMM U HalpaBlICHUSMM, IO3HABATEIbHOM,
MH(GOPMALIMOHHON M YUTATENbCKOM KYyJIbTYPbI, B TOM 4YHCJIE HAaBBIKM pPabOThl € y4eOHBIMU
TEKCTAMU  CaMOCTOSITEJIbHO,  CIIPAaBOYHOM  JIMTEPAaTypoi, JOCTYHNHBIMH TEXHHUUYECKUMU
MH(GOPMALIMOHHBIMH TEXHOJIOTHSIMH;



MHTEpeC K OOYYEHHUIO M IMO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHON M HMCCIEI0BATENBCKON JIEATENFHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHUS B MEPCIEKTUBE;

4) popMupoBaHUe KYJIbTYPbI 310POBbS :

OCO3HAaHHE LIEHHOCTEH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBbIO,
yCTAaHOBKAa Ha 3JI0pOBBI 00pa3 >KM3HU, OCO3HAHME TOCIEIACTBUNA M HENPHUATHBIX BPEIHBIX
NpUBBIYCK (YIMOTpPeOJCHUE aJIKOTOoJIsI, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIIOICHUS
npaBui 0€30MaCHOCTH MPU JBIXKEHUH C XMMHYECKHMH BEIIECTBAMU B OBITY W 00OCHOBaHHE
KU3HU;

S) Tpy10BOr0 BOCIIUTAHMSA:

UHTEpPEC K MPAKTUYECKOMY H3YYEHHIO Mpodeccuii U Tpyda, OTHOLIEHUE K TPyAy U
pe3yabTataM TpPYAOBOW NEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHHS MPEAMETHBIX
3HAHUW 10 XHMHH, OCO3HAHHBIA BHIOOP WHIWBUIYaJbHOW TPACKTOPUHU, MPOJOHKEHUE
00pa3oBaHMs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTEH K XMMHH, CBSI35IM U yCIIEXaM,
YCIIEUTHOCTh MpodecCHOHaIbHas AesTeIbHOCTh U Pa3BUTHE HEOOXOIUMBIX YMEHHI, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHANBHOI cpere;

6) PK0JIOrHYeCcKOoe BOCIIUTAHME:

DKOJIOTHYECKOE OTHOIIEHHE K MPHPOJIe KaK MCTOYHHMKY XKU3HU Ha 3emJjie, Ha OCHOBE €e
OCBEILEHUS, TOHUMaHHUE IIEHHOCTEH 3I0pOBOro M 0e30macHOro odpasa >KM3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY IMPHHIHUIY W MCHUXWYECKOMY 3JI0POBBIO, OCO3HAHWE MPUHIIMIIOB
coOmrofieHusi TpaBusl 0€30MacHOr0 TOBENEHUsT Mpu paboTe ¢ BEIIeCTBAMU, a TaKXkKe B
YCTaHOBJICHHOM TIOPSIJIKE, YTPOXKAIOIIEM 3/I0POBBIO U )KU3HB JIIOJICH;

CHOCOOHOCTH TPHUMEHSATH 3HAHUS, MOJNYyYCHHBbIC NMPU W3YYCHUU XUMUU, A1 pelIeHUs
3aJ1a4, TPaHUL OKpY’Kalollell MPUPOJHON Cpelbl, JJsl MOBBIIIEHUS YPOBHS 0CO0O0M KYJIbTYpBHI,
OCO3HaHMs TIJIOOATBHOTO XapakTepa HSKOJIOTMYECKUX IMpoOJieM M CIIOCOOOB HX pEIIeHHs ¢
MOMOIIIFI0 METOJIOB XHMHH, SKOJIOTHYECKOTO MBIIUICHHS, HABBIKOB PYKOBOJCTBA HMH B
MO03HABATENbHOM, KOMMYHUKAaTUBHOMN M COLIMANBHON cdepe. MpaKTHKa.

METANIPEIMETPHBIE PE3YJIBTATDBI

B cocraBe MmeranpenMeTHBIX pe3ydbTaTOB HMEIOTCS 3HAUYUMBbIE sl (OPMHUPOBAHUS
MUPOBO33PEHUsI OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
MPOLIECC, OKCIEPUMEHT U JPYTHe), KOTOPHIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
XUMUYECKHUX TPEeAMETaX M TO3BOJSIOT HAa OCHOBE 3HAHWW W3 JTHUX MPEAMETOB (OPMHUPOBATH
MPEICTABIECHUS. O LETOCTHOCTH HAyYHOM KapTHUHBI MUPA, U YHUBEPCAJIbHBIE HAYYHBIE JCHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, DPETYJISITUBHBIE), KOTOPHIE IIO3BOJISIOT 00ECTIeUnTh
MOMOIIh K CAMOCTOSITETbHOMY TUIAHUPOBAHUIO M SIBHO YYEOHOH J€ATETLHOCTH.

Ilo3naBaTeIbHBIE YHMBEPCAJIbHbIE TEXHOJOTHYECKHE /1eliCTBUSA

ba3oBble JJornueckue AelcTBUA:

METO/Abl HCIOJIb30BATh MPHUEMbl JIOTUYECKOTO MBILIUIEHUS MPU OCBOCHUM 3HAHMIA:
PACKPBITh CMBICT TIOHSATHH (BBIIEIUTh UX XapaKTEPHBbIC MPU3HAKH, COXPAHUTH B3aUMOCBS3b C
JIPYTUMU TIOHATUSIMHU), HWCIOJB30BAaTh KOHIICTIIUU M7 OOBSICHEHUS OTACIbHBIX (aKTOB U
HarpaBJieHWH, BEIOOPKY OCHOBAHUS M KPHUTEPHUS I KiIacCU(PHUKAIUA XMMHUYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHeHHE TPUYUHHO- TIOCTEAYIOIINE CBSI3U MEXKIY O0OBEeKTaMU M3yueHUs,
CTPOAT JIOTHYECKHUE PACCYXICHUS (MHAYKTUBHBIC, ICAYKTHBHBIC, IO aHAJIOTHAM), IEIAr0T
BBIBOJIbI M BHIBOJIBI;

yMETh TPUMEHSATH B MPOIECCE TO3HAHUS TMOHATHN (NMPEAMETHBIC W METaIlpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIIOIH30BaTh B XUMHUH, MPEOOPa30BHIBATEH IIUPOKO



IIPUMEHSIEMbIE B XMUMHHM MOJIEIbHBIE INPEACTABIECHUS — XMMUYECKUN 3HAK (CHMBOJIMUYECKHE
3JIEMEHTHI), XUMUYECKYI0 (hOopMyny M ypaBHEHHE, MEAULMHCKUI PEXHUM — IPU BBHITOJTHEHUH
y4eOHO-II03HABATENbHBIX 3a/lad , C YYETOM STUX MOJEIbHBIX INPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh OTAEIbHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — 3JIEMEHTAPHBIX BEIIECTB H
(bu3MYeCKUX MPUYMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3H U
IIPOTUBOPEYHS B U3yUAaEMBIX IIpOLIECCaX U SBICHUSIX.

Ba3oBble ucciaenoBaresLCKUe QeiiCTBUA :

YMETb MHCIIOJIb30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KAaueCTBE WHCTPYMEHTa IO3HAHMS, a
Takk€ B KauecTBE OCHOB Juisi (hOPMHUPOBAHMS THIOTE3 IO HAMPaBICHUIO K IMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

npuoOpeTeHUe OMbITa IO IJIAHUPOBAHHUIO, OPraHU3allMM W IPOBEICHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 3a XOJOM IIPOLIECCA, CAMOCTOSATENBHO IPOTHO3UPOBATH €r0
pe3ynbrat, (GopMynupoBaTh OOOOUICHHS W BBIBOJBI MO pE3yJibTaTaM MPOBEIEHHOTO OIIbITa,
HCCIIEIOBaHMs, COCTABIIAET OTUET O MIPOJIEIIaHHOM padoTe.

PabGora ¢ nundopmanmeii:

YMEHHUE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETHPOBATH HH()OPMAIHIO PA3INIHBIX BHJIOB
1 (OpM Ipe/ICTaBICHHUS, [TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYIspHAs TUTEpaTypa
[0 XUMHUYECKOMY COJEpP)KaHUIO, CIpaBOYHbIE MocoOus, pecypcbl MHTepHETa), OLIEHHUBATH
MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHSATh Pa3JInYHbIE METOMBI U 3aIpPOCHI MPU MOUCKE B 0TOOpe MH(OpMaAIH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHITIOJIHEHUSI Y4EOHBIX U TO3HABATENIbHBIX 33/1a4
OIIPEJICJIEHHOTO THUIMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUM, BJlaJIeHUE KYJIbTYpOil, aKTUBHOE MCIIOJIb30BAHHUE Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY MPEICTABICHHS
uHbOpMalMK U WIIIOCTPUPOBATh pellaeMble 3aJayd MEePeHOCHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu popmamu rpaduKoB U UX KOMOMHAIUSAMU;

yMETh HCHOJb30BaTh M aHAIM3MPOBATH B Ipolecce Y4eOHOW M HCCIIe0BaTENbCKOM
JEeSTeIbHOCTH MH(OPMALIMIO O BIMSHUM IMPOMBIIIIEHHOCTH, CEIbCKOTO XO3SHCTBA, CEIbCKOTO
XO351ICTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYKAOLIEN PUPOJHON CPEBL.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIE TEXHOJOTHYECKHE TeHCTBHS:

HABBIKM 3aJ]aBaTh BOMPOCH! (B XOjA€ auanora u (Wiv) oOCYXAECHHsS) MO CYIIECTBYIOIICH
oOcyxmaemMoii Teme, (OPMYIHPOBATH CBOM TIPEIJIOKEHHUS OTHOCHUTEIBHO BBITIOJHEHUS
MpeIJIOKEHHOM 3a/1a4H;

JOCTHXKCHHS PE3yJIbTATOB, MOJYUYEHHBIX B ITO3HABATEIHHOW JEATCILHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAI[MI0 pEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITAa, JAOOPATOPHON pPAOOTHI MO HWCCICIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

METOJIbI COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATCILHOM U
UCCIIeIOBATENILCKON JEATENBHOCTH MPHU BO3HUKHOBEHHHM MPOOJIeM Ha OCHOBE yuéTa OOIInX
WHTEPECOB M COTJIACOBAHUS MO3HMINN (00CYXJIEHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIUHAIIMS JEeHCTBUN yYaCTHHKOB, OMpPENEICHHE OMPEICICHHBIX MO KPUTEPHsIM KadyecTBa
BBITIOJTHEHHOU pabOTHI U IPYTHE).

PerynsiTuBHbIE YHHBEpPCAJIbHbIEC TEXHOJIOTHYECKHUE 1EHCTBUA:

YMEHUE CAaMOCTOATEIBHO ONPENEIATh LU JAEATEIbHOCTH, IIIaHUPOBATh, HW3Yy4YaTh,
KOHTPOJUPOBaTh M NpU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIbHOCTb, BBHIOMpAThH
HaunoOosee 3(h(peKTUBHBIE METO/BI PEIIEHHUS HAYUHBIX U [103HABAaTEIbHBIX 33J]a4, CAMOCTOSITEIbHO
COCTABJIATh WM KOPPEKTUPOBATH IPEIJIOKECHHBIA AITOPUTM JEHCTBUM IPU BBINOJIHEHUU



3aJaHUi C y4ETOM TOJYYECHHUs HOBBIX 3HAHHMH H3y4aeMbIX OOBEKTOB — BEIIECTB U peakiuil ,
OLICHUBATb COOTBETCTBHUE IIOJYYEHHOI'O PE3YJIbTATA 3asBICHHOM LIEJIM, YMETh HCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IIpeularaeMple B ()yHJaMEHTAJIbHBIX 3a/1a4ax.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX pe3yabTaToOB [0 OCBOCHUIO COACPKAHUS, YCTAHOBICHHOTO JAaHHOU
benepanbHON paboyeil MporpaMMoii, MONTY4YEHbI: MOJTYYeHHbIE 00ydYaroluecss UMEIOT Hay4HbIE
3HAHUSA, HABBIKK W JCWCTBUS, XapaKTepHbIe [UIsl TNpeAMETHON o0nactu «XuMHs», BUIbI
JESTELHOCTH I10 TIOTYYCHHUIO HOBBIX 3HAHWMA, UX SKBUBAJICHT, IPeoOpa3oBaHNE U MPUMEHEHUE B
Pa3IMYHbIX BapHAHTaX. COBPEMEHHBIN U HOBBIH.

K koHiy oOyueHus B 8 kJiacce nmpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

e PAaCKpBITh CMBICI OCHOBHBIX IOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUM AJIEMEHT, POCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEWTpaibHas), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJEKyJIsipHash Macca, KOJIMYECTBO BEILECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas J0Js XUMUYECKOTO 3JIEMEHTA B COCAUHEHMSIX, MOJISPHBIN.
00bEM, OKCHJI, KHCIIOTa, OCHOBA, COJIb, 3JEKTPOOTPUIATEILHOCTD, CTENICHh OKHCICHHUS,
XMUMHYECKas peakius, Kiaccu(ukalnus XUMUUecKuX BelecTs: [IpuHIUIBI cOeAMHEHU,
Pexum paznoxenus, ®opma npespanienus, Pexxum odmeHa, Ok30- U S3HAOTEPMUUYECKUE
aBiIeHUs, PexxuM Tepmuueckoro s@dexrta, aToM aroMma, 3JIEKTPOHHBIM CiI0oil aroma,
aTOMHas opOuTanb, paguyc aroMa, XHMHYECKas CBsI3b, MOJIApHAsT W HEMOJIApHas
KOBaJICHTHAsl CBsI3b, MOHHAs CBA3b, MOH, KaTMOH, AHWUOH, pacTBOp, MaccoBas A0S
BelecTBa (MPOICHTHAs! KOHIIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX OCHOBHBIX IOHSATUH W MPUMEHSTH 3TU
MTOHSTHSI TIPU ONKMCAHUU BEIIECTB U UX MPOSIBICHUI;

e HCHOJB30BATh XMMHUYECKYI0 CHUMBOJHMKY JUId COCTaBieHHs (OpMyN BeIIECTB U
(hU3UYECKUX BEIIECTB;

e OINpejereHHE BAJCHTHOCTH aTOMOB 3JE€MEHTOB B OWHApHBIX COEIMHEHMSX, CTEIEHHU
OKHUCJIGHHS DJJIEMEHTOB B OWHApHBIX COEIMHEHUSX, TNPUHAAJIEKHOCTH BEIIECTB K
OIIpeJIeICHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHIa XHUMHYECKHX CBsI3ei
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COECIMHEHUSX;

e packpeITb cMbIca mnepuonnyeckoro 3akoHa JI. M. MenpneneeBa: NOHATh NOHUMaHHE
MIEPUOINUYECKON 3aBUCUMOCTH CBOWMCTB 3JIEMEHTOB OT UX IOJOKE€HHUU B Ilepnonnueckon
CUCTEME, COXPaHUTb COXPAaHEHHE MAacCC-BEIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEeHHsI, 3aKOHa ABOraipo;

e Omnmucarp U 0XapakTepu30BaTh TAOIMUHYIO hopMy 31eMeHTOB [leproarnuecKoil CUCTEMBI:
MIPE/ICTaBUTh MOHATHUS «TJlaBHas moArpymnmna (A-rpynmna)» u «mobounas noarpynna (b-
rpymmna)», Majable U OOJbIINME MEPUOJIbl, COOTHECTH 3HAUYEHHUS, KOTOphle HMMEIOTCS B
tabmune «l[lepuoamdeckast cuctema 3JieMEeHTapHbBIX deMeHToB JI». . 1. MenneneeBa» ¢
YHUCJIOBBIMU JJIEMEHTaMU aTOMOB JJIEMEHTOB (COCTaB M 3apsl sjpa, oOIlee YHUCIIOo
AJIEKTPOHOB U paclpeaeNieHue X MO0 AIEKTPOHHBIM CIIOSIM);

e KJaccU(pUUIUPOBATh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMHYECKHE
CBOICTBa (TI0 BUJIY M COCTaBY, BXOJISIINE B COCTaB BEIIECTB, MO TEIIOBOMY 3P GheEKTy);

e  XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IHYHBIX
KJIAaCCOB,  IOATBEPXKAAas  ONHCAaHWE MpPUMEpPaMH  MOJIEKYJSIPHBIX ~ OCHOBAHMU,
COOTBETCTBYIOIIMX XUMUYECKUM BEILIECTBAM;



e TMPOTHO3UPOBATH CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX KA4eCTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTCKAHUS XUMUICCKUX MMPEBPANICHUIN B PA3TUYHBIX YCIOBUSX;

e  COIOCTaBUTh OTHOCHTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccCy BEIIECTB, MACCOBYIO
JOJTI0 XMMUYECKOTO 3JIEMEHTa 1Mo (hopMysie COCIMHEHHUS, MAaCCOBYIO JIOJIIO BEILECTBAa B
pacTBope, MPOBECTH PacueThl 10 YPABHEHUIO XUMUYECKOTO COCTOSHUS;

e TMPUMEHSATH OCHOBHBIC ONEPAIUU MBICIUTEIBHON ICSITEILHOCTH — aHadu3 W CHHTE3,
CpaBHEHHE, OOOOIICHUE, CUCTeMAaTH3alus, KiIacCH(pHKAlKs, BBISBICHHE MPUIYMHHO-
CIICICTBEHHBIX CBSI3€M — JJIsi W3YYCHHUs CBOMCTB BEIIECTB U ECTCCTBECHHO-HAYYHBIX
METOZIOB TO3HAHWsSI — HAONIOJICHHE, W3MEPECHUE, MOJCIUPOBAHKUE, OSKCIICPUMEHT
(peanbHbIN U MBICITUTEIBHBIN) ;

e coOdrONaTh MpaBHJA TEXHUYECKOTO OO0CCIECYCHHUs IOCYyIOol U JIabOpaTOPHBIM
o0opymoBaHWEM, a TaKKe MpaBuUia OOpaIIeHHUs C BEUIECTBAMH B COOTBETCTBHUH C
3P GEKTUBHBIMU 10 3aBEPIICHHUIO Ja00PATOPHBIX XUMHUECKUX OIBITOB MO MOJYYCHUIO U
cOopy ra3000pa3HBIX BEIIECTB (BOAOPOAAa W Ta3a), NPUTOTOBICHHUIO PACTBOPOB C
OTIPENICICHHOW MAacCoW JIOJIEH pacTBOPEHHS BEIISCTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHYECKHE DJKCIICPUMEHTBI. IO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH M KHUCIOT C
MOMOIIBI0 UHAUKATOPOB (peHon (J1akmyc, pTajienH, METUIIOPAHK U JPyTHe).

K koHiy oOyueHus B9 kJiacce nmpeIMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

e PacKpbITh CMBICI OCHOBHBIX NOHSTHNA: XMMHYECKHH 3JE€MEHT, aTOM, MOJIEKYJa, WOH,
KaTUOH,  aHWOH, MPOCTOE€  BEUIECTBO,  CJIOKHOE  BEIIECTBO,  BAJIEHTHOCTb,
ANEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIEHMS, XHMMHUYECKas peakuus, XUMHuYecKas
CBs13b, A(dexT armocdepbl, MOJb, MOJSAPHBIH 00bEM, pacTBOp, HJIEKTPOJIMUTHL
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKas couuanu3anus, CocTOosIHME HOHHOTO OOMeHa,
KaTaln3aTtop, XMMHUYECKOE paBHOBECHE, oOpaTHMble U HEOOpaTHUMblE COCTOSHUS,
OKHUCJIUTEIbHO-XUMHUYECKHU-BOCCTAHOBUTENbHbBIE COCTOSIHUS, OKUCIIUTEb,
BOCCTAHOBUTENIb, OKHMCJIEHHE M BOCCTAHOBJIEHHE, aJIOTPONUs, aM(pOTEPHOCTb,
XUMHYECKas CBsA3b (KOBaJEHTHAs, MOHHAs, METa/NInYecKas), KpUCTAJUIMUECKas PeleTKa,
KOPpO3Hsl METAJIOB, CILJIaBbl, OBICTpasi XUMHUECKasi 00paboTKa, MpeslebHO JOMyCTUMAst
koHneHrpanus [IJIK BemecTsa;

e  MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX OCHOBHBIX IIOHATUI U IPUMEHSATH 3TU TIOHATHUS
IIPY ONMCAHHUM BELLECTB U UX MPOSBICHMUIA;

e HCMOJNb30BaTh XMMUYECKYI0 CHMBOJMKY Ul COCTaBie€HHs (OpMyN BeIIeCTB U
(bU3UYECKUX BEIIECTB;

e ONpEIECIECHHWE BAJICHTHOCTHM U CTENEHU OKHUCIEHUS DJIEMEHTApHBIX DJJIEMEHTOB B
COEIMHEHUAX, IUKINYECKUH COCTaB, MPHUHAJIEKHOCTh BELIECTB K ONpEAEeICHHOMY
KJlaccy COeOUHEHHMH 1o (opMynam, BUA XMMUYECKUX COCTUHEHHUH (KOBaJICHTHas,
MOHHAsl, METaJJINYecKasi) B HEOPraHMUECKUX COEAMHEHHUSX, 3aps]l HOHA TI0 XMMHUYECKOI
¢dopmyre, xapakTep cpeibl B BOAHBIX PACTBOpax HEOPraHMYECKUX COEJUHEHUH, TUI
KpUCTaJJIN4ecKasi peléTka KOHKPETHOTO BEIIECTBa;

e PpackphITh CMBbICT mepuoanyeckoro 3akoHa J[. M. MenneneeBa u pacmudpoBaTh €ro
MMOHMMAaHME: OMUCaTh U OXapaKkTepu30BaTh Tabanunyo hopmy Ileproanueckoit cucTembl
0a30BbIMU 3JIEMEHTAMU: BBLICIHUTH IMOHATUS «TJaBHasg noxarpymmna (A-rpymma)» u
«mmobounast nmoarpynna (b-rpynma)y», Mansie © OOJIBIINE TEPUOMBI, COOTHECTH (OPMBI,
KOTOpPBIE MPUCYTCTBYIOT B EPUOIUYECKOM. TaOIMIIA, C YUCIOBBIMU (DYHKIIMOHATBHBIMU
3JIEMEHTaMU 3JIEMEHTAPHBIX aTOMOB (COCTaB U 3apsf sjpa, oOliee YUCIO IEKTPOHOB U
pacripesielieHue MX IO 3JEKTPOHHBIM CJ0SAM), OOBSCHSET OOlIMe 3aKOHOMEPHOCTH B
COXpPAHEHNHU CBOKCTB 3JIEMEHTOB U HX CBA3€H B MpEesax MajblX MEPUOJIOB U INIABHBIX
MOATPYII ¢ YYETOM 3apsiia UX aTOMOB;



KJIACCU(UIIUPOBATh XMUMHUYECKHUE AJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA, XUMUUYECKUE
CBOICTBa (TIO BHUIY U COCTaBY BEUIECTB, BXOMSIIUX B COCTAaB BEUIECTB, MO TEIIOBOMY
3¢ (deKTy, 1Mo ONpeIeICHUIO CTCIICHH OKUCIICHUS OCHOBHBIX 3JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE M XapaKTEPHBIE XUMUYECKHUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, IOATBEPKJIas OINHMCAHWE MPHUMEPOB MOJICKYJSIPHBIX W HOHHBIX
COOTBETCTBYIOIINX XUMUYECKUX BEIECTB;

COCTaBUTh ypPaBHEHHUS SJICKTPOJUTHYCCKON JHCCOIMAIMHM KHCIIOT, IIEJ0oYeH M COJIeH,
MOJIHBIE W COKpAINICHHBIC YpaBHEHHS, OOBICHSIONINE HOHHBIM OOMEH, YpaBHEHUS,
MTOJITBEPIKIAOIIUE CYIIICCTBOBAHNE TCHETUYCCKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMIHBIX
KJIaCCOB;

PacKpBITh CYHTHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX METOJOB IyTEM COCTaBJICHUS
Oaanca 6anaHca 3TOro Oaiamca;

MPOrHO3UPOBATh CBOMCTBA BEHISCTB B 3aBUCUMOCTH OT WX HArpy3Kd, BO3MOXHOCTH
MPOTEKAHUS PUPOIHBIX SIBICHUHN B Pa3IMIHBIX YCIOBUSX;

COIOCTAaBUTh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacCy BEIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOTO dJIEMEHTa Mo (hopMysie COeTUHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBECTH PacUeThl 110 YPABHEHUIO XUMUYECKOTO COCTOSHUS;

coONIOAaTh TpaBHWJa WCIHOJIB30BAHUS XUMHUYECKOW TOCyIbl U J1ab0paToOpHOTO
o0OpyJOBaHUs, a TakXkKe IpaBwia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
3¢ (HEKTHBHBIMU IO BHITIOTHEHHIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB 10 MOJYUYCHUIO U
cbopy razoo0pa3HbIX BelIecTB (aMMHUAKa U YIIIEKUCIIOTO Tra3a);

MIPOBEJICHUE, TOJTBEPKICHUE KAauecTBAa COCTaBa PA3IMYHBIX BEIIECTB: PACIO3HABATH
OMBITHBIM METOJIOM XJIOpHJ-, OpoMHI-, Hoaun-, KapOoHaT-, ¢ocdar-, CHIMKAT-,
cynb(ar-, TUAPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ WOHBI W3YYCHHBIX METaJIOB,
COJIEp>KaIINXCs B BOAHBIX PACTBOpPaX HEOPTraHMUECKUX BEIIECTB. ;

MIPUMECHSITh OIEpPAllii OCHOBHON MBICIUTEIIBHON JEATSIIBHOCTH — aHAINW3 W CHHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMAaTH3aIus, BBISIBICHHE TPUUYUHHO-CIIEICTBEHHBIX CBs3ei
— JUIS M3YYCHHsI CBOMCTB BEIECTB M €CTECTBEHHOTO TEUYCHHSI, €CTCCTBCHHO-HAyYHBIC
METOJIbI TO3HAHUS — HAOJIOJCHHE, HW3MEpPEeHHe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peanbHbBIN ¥ MBICIUTEIbHBIN).



3. TEMATUYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJIEMUYECKHUX YACOB, OTBOJAUMBIX HA
OCBOEHHME KAKJ1OHU TEMbI, 1 BO3BMOXKXHOCTD UCITIOJIb3OBAHMUS 110 9TOU TEME 50P 1 IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOJANYECKNMHU MATEPUAJIAMUA
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CpaBHEHHUE,
000011IeHHE,

CUCTEMaTH3allus,

KIaccuukanus

-WJUTIOCTPUPOBATh | - YCTHBIN OIMpoC,
B3aMMOCBS3b MUCHbMEHHBIN
OCHOBHBIX o1poc
OCHOBHBIX (xoHTpOJIBHAS
MOHSATUN U pabora)

MPUMEHSTH ITH
MOHATUS TPU
OIUCaHUU
BEIIECTB U UX
MIPOSIBJICHUN

- UCTIOJIB30BATh
XUMHAYECKYIO
CHMBOJIAKY TSI
COCTaBIICHHSI
¢dbopmy BeriecTB
U PU3NUECKUX
BEIIIECTB;

- PacKpHITh
CMBICJI OCHOBHBIX
IMOHATHH: aTOM,
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MOJIEKYJIa,
XUMHUYECKUN
3JIEMEHT, IPOCTOE

BEILIECTBO,
CIIOKHOE
BEIIECTBO.
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Pa3znen 2.Baxxneiiniue npeacraBuTe/ M HEOPraHMYeCKUX BelIECTB
- PacKpBITh -IIpaKkTU4YecKas
CMBICJI OCHOBHBIX pabora
IOHATUH: aTOM, - YCTHBIH OIpoc
MOJIEKYJIa, -IIMCBMEHHBIN
XUMHYECKUN orpoc
AJIEMEHT, MPOCTOe | (CaMOCTOSTENbH
BEILECTBO, ast pabora)
CJIOKHOE - YCTHBIN Oonpoc

2.1

Bo3znyx. Kucnopoa. Ilonsitue
00 okcuaax

bubmmoreka
LHOK

https://m.edso
o.ru/7f41837¢c

BEIIECTBO, CMECh
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HelTpasibHas)

- Onucats u
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b TaOJIMYHYIO
(hopMy 2JIEMEHTOB
[Tepnonnueckoit
CHCTEMBI:
MPEJCTaBUTh
MOHATHUS
«TJIaBHAst
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noarpynna (A-
rpymmna)»

- IPOTrHO3UPOBATH
CBOICTBa
BEIIECTB B
3aBHCHUMOCTH OT
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KaueCTBEHHOTO
COCTaBa,
BO3MO>KHOCTH
MIPOTEKAHUS
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YCIIOBUSX.
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CBOICTBA paborta
BEIIIECTB B - YCTHBIN OMPOC
3aBUCUMOCTH OT - TMCbMEHHBIN
ux oTpoc

bubnmuoreka | kayeCTBEHHOIO (caMmocTosITeNbH

2 Bonopon. [Tonsitue o kucmorax LHOK COCTaBa, ast pabota)
’ U COJISX https://m.edso | Bo3smMokHOCTH

0.ru/7f41837¢ | nporekanus

XUMHYECKHX

MPEBPAILCHUI B
Pa3IMYHBIX
YCIOBUSIX;

- COIOCTaBUTH
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YCJIIOBHAX.
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Bopa. PactBopsl. [lonstie 06
OCHOBAHUX

bubnuoreka
LHOK

https://m.edso
o.ru/7f41837¢c

- PacKpbITh
CMBICJI OCHOBHBIX
IMOHATUH: aTOM,
MOJIEKYIIa,
XUMHYECKUN
AJIEMEHT, [IPOCTOE
BEIIECTBO,
CII0)KHOE
BEIIECTBO, CMECh
(omHOpPOIHAS
HeUTpabHas)
-HJUTFOCTPUPOBATH
B3aMIMOCBSI3b
OCHOBHBIX
OCHOBHBIX
MIOHATUHI U
MPUMEHSITh 3TU
MOHSTHSI IPU
OMHMCAaHUU
BEIIECTB U UX
MPOSIBIICHU I

- ACIIOJIb30BaTh
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBIICHUS
¢dbopmyI BeriecTB
U QU3NUECKUX
BEIIECTB.

-IpaKkTuyecKas
pabora

- YCTHBIN onpoc
- NMCbMEHHBIN
orpoc
(camoCTOSITENIbH
ast pabora)

- IUCbMEHHBIN
orpoc
(KOHTpOJIbHAS
pabora)
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OCHOBHBIC KIIACCHI

HEOPraHWYECKUX COCTMHEHUHN

11

bubnuoreka
LHOK

https://m.edso
o.ru/7f41837¢c

- ACIIOJIb30BaTh
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
dhopmyI BelecTB
1 U3UYIECKUX
BEIIECTB;
-XapaKTepU30BaTh
(onuceIBaTh)
obmmme
XUMHYCCKHE
CBOICTBa
BEIIECTB
pa3IMYHBIX
KJIaCCOB,
MOITBEPIK1ast
OIHCaHNe
puMepamMu
MOJICKYJISIPHBIX
OCHOBaHHU,
COOTBETCTBYIOIIN
X XUMHUYECKIM
BEIIECTBAM;

- IPUMEHSITh
OCHOBHBIC
oTeparyu
MBICIIUTEIILHOM
JIESITSIIBHOCTH —
aHaIlu3 U CUHTE3.

- YCTHBIN onpoc
- IUCbMEHHBIHN
orpoc
(KOHTpOJIBEHAS
pabora)
-IpaKTU4ecKas
pabora
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Uroro no pazaeny
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Pasznea 3.Ilepuoanuecknii 3axoH u [lepuoguyeckasi cucrema xumuueckux djementon . U.
MenneneeBa. CTpoeHue aToMOB. XUMHUYecKasi CBA3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

3.1

[Iepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /I, M.

MenpneneeBa. CTpoeHue aToma.

bubnnorexa
LHOK
https://m.edsoo.

ru/7f41837c

- PacKpHITh
CMBICIT
MEPUOTTIECKOTO
3aKOHa

JI. . Menneneen
a

- onMcaTh U
OXapakTepU30BaT
b TAOJTUYHYIO
(dhopMy 2JIEMEHTOB
[Tepuoanueckoit
CHCTEMBI:
MPEJCTaBUTh
TIOHATHUS
«TJIaBHas
noarpymnmna (A-
rpynmna)» u
«o0oyHas
noarpynmna (b-
rpymmna)y,
KJIacCU(PUIIUPOBA
Th XUMHYECKUE
HJIEMEHTHI,
HEOpPraHU4ecKue

- YCTHBIN ompoc
- IUCbMEHHBIN
onpoc
(camocTosTENbHA
st paboTa)
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BUJy U COCTaBY,
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3.2

XuMuyeckas CBI3b.
OKHUCIIUTEIILHO-

BOCCTAaHOBUTCJIBHBIC pCAKIIUN

bubnuoreka
LHOK
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ru/7f41837¢c

- IPUMEHSTh
OCHOBHEIC
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MBICITATEIIbHON
NESITEIbHOCTH —
aHaJIN3 U CUHTE3
-XapakTepu30BaTh
(omuckIBaTh)
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XAMHUYECKHE
CBOICTBa
BEIIECTB
pa3IUYHBIX
KJIaCCOB,
MOATBEPKIas
OIMCaHNE
npuMepamMu
MOJICKYJISIPHBIX
OCHOBaHH,
COOTBETCTBYIOIIH
X XUMHAYECKUM

- YCTHBIH OIpocC
- NMCbMEHHBIN
orpoc
(KoHTpOJIbHAS
pabora)
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BEILECTBAM
- PacKphITH
CYIIHOCTb
OKHCIUTEIBHO-
BOCCTaHOBUTEIILH
bIX METOOB
IIyTeM
COCTAaBJIEHHS
Oananca.

Hroro no pazneny
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bubnuoreka
LHOK

https://m.edsoo.

ru/7f41837c

PesepBHOE Bpems

Bbubnuoreka
LHOK

https://m.edsoo.

ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68
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9 KJIACC

KouuyecTBO 4yacoB Cnucox Cnoco0 oueHku
DJIeKTPOHHBbIE HTOTOBBIX HTOTOBBIX
Ne HaumeHoBaHue pa3iesioB u (undposbie) IVIAHUPYEMBbIX IUIAHMPYEMBbIX
KonTpoabnbl | IlpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBarteib pe3yJbTaToB ¢ pe3yJbTaToB
e padoThbl padoThI
Hble pecypchl yKa3aHueMm
3TANoOB UX
dopmupoBanus
Pa3znen 1.BemecTBo M XuMHYeCKHE PeaKIIMU
1.1 [ToBTOpEeHue u yriayonenue 5 1 bubmuoteka -WJUTIOCTPUPOBATH | - YCTHBIM OMPOC;
3HAHMI OCHOBHBIX Pa3JIelioB IHOK B3aHUMOCBA3b -peuenne
Kypca 8 kiacca https://m.edsoo | OCHOBHBIX Y4eOHBIX u
MOHSTUN u
/71412636 NPUMEHSITh  3TH R
P OPUEHTHPOBAHHBI
MOHSITUS npu
X 3aj1a4
OTMCAHUN
- pelieHu
BemlecTB u  mux | POICHHC
IPOSIBJICHHUI ;- Y4eOHBIX 1
HCIIOJIL30BaTh HPaKTUKO-
XUMHUYECKYIO OpPUEHTUPOBAHHBI
CUMBOJIMKY  JUIS | x 3asad;
COCTABICHIA CaMOCTOSITETbHAS
OpMYJ1 BEIIECTB
(opmy sem pabora
" buznyecKux
BEIECTB;-
XapaKTepu30BaTh
(omuchIBaTH)
obmue
XUMHUYECKHE
CBOICTBa

BCIICCTB




Ppa3IMYHBIX

KJIACCOB,
MOATBEPKIAs
ONUCaHue
npuMepamMu
MOJIEKYJISIPHBIX
OCHOBaHUM,
COOTBETCTBYIOIIH
X  XUMHYECKUM
BEIIIECTBAM;
1.2 OcHOBHBIE 3aKOHOMEPHOCTH bubnuorexa - IPOTHO3UPOBATh | - YCTHBIN OIIPOC
XAMHUYECKHAX PEAKIINHI LHOK CBOMCTBa - IUCbMEHHBIN
https://m.edsoo | BemecTB B ompoc
.1u/7f41a636 3aBUCHMOCTH OT | (cCaMOCTOsTEIbHA
ux s paboTa)
KaueCTBEHHOTO - peuieHue
COCTaBa, y4eOHBIX U
BO3MOKHOCTH MPaKTUKO-
MPOTEKaHUs OPUEHTHPOBAHHBI
XUMHUYECKHUX X 3a7a4

[IPEBPAILCHUN B
Ppa3InYHBIX
YCIIOBHUSIX;
KJaccu(puIpoBa
Th XUMUYECKHE
3JIEMEHTHI,
HEOPraHUYECKHE
BEIIECTBA,
XUMUYECKHE
cBoiicTBa (110




BUJy U COCTaBY
BEIIICCTB,
BXOJISIIIUX B
COCTaB BEIIECTB,
TI0 TETIOBOMY

s dexTy, mo
OTIPEICIICHUTO
CTCTICHH
OKUCJICHUS
OCHOBHBIX
3JIEMEHTOB);

- IPOBEJICHUE,
HIOJITBEPKICHHUE
KayecTBa COCTaBa
Pa3InIHBIX
BEIICCTB:
pacro3HaBaTh
OTTBITHBIM
METOJIOM
XJIOpU/I-,
Oopomua-, oaua-,
KapOoHaT-,
docdar-,
CHJTUKAT-,
cyibdar-,
TUJIPOKCH/I-HOHBI,
KaTHOHBI
AMMOHHUS U HOHBI
W3YYEHHBIX




METAILJIOB,
COJICpIKaIINXCS B

BOJIHBIX
pacTBopax
HEOPraHM4YeCKuX
BEILIECTB.

1.3 DNEeKTPOIUTUYECKAS bubnuorexa -XapaKTepu30BaTh | - YCTHBIN ONIPOC
aucconuanys. XMMUYECKUe HOK (omuceIBaTh) - IMCbMECHHBIN
peaKkiu B pacTBOpax https://m.edsoo | o6mue ompoc

1u/7f41a636 XUMUYECKHE (xoHTpOJIBHAS
CBOMCTBa pabora)
BEIIIECTB - pelieHue
Pa3INYHbIX y4eOHBIX U
KJIACCOB, PaKTUKO-
HOJTBEPK1ast OpPHEHTUPOBAHHBI
OINMCaHue X 3aJ1a4
npuMepaMu - IpaKTUYecKas
MOJIEKYJISIPHBIX paborta
OCHOBAaHHIA,
COOTBETCTBYIOIIN
X XUMHYECKHM
BEIIECTBAM;
- COCTaBUTb
ypaBHEHUS
JJIEKTPOIUTHYECK

OH TUCCOIHAITH
KHCJIIOT, IIeao4eit
U COJIeH, MOTHBIC
W COKpaIlEHHBIE




ypaBHEHUS,
00BSCHSIONINE
MOHHEII 00MEH,
ypaBHEHUS,

IO ITBEPIK TAIOTITH
€ CYIIIECTBOBaHHE
TCHETHYCCKOM
CBSI3M MEKIY
BEILIECTBAMH
Pa3TUYHBIX
KJIACCOB;
-XapaKTepU30BaTh
(omHCHIBATH)
oo1me u
XapaKTepHBIE
XUMHYECKHE
CBOMCTBaA
MIPOCTBIX H
CII0KHBIX
BEIIIECTB,
MOJITBEPIK1ast
OIIHCaHHE
IpPUMEpPOB
MOJICKYJISIPHBIX 1
HMOHHBIX
COOTBETCTBYIOIIN
X XUMHAYECKUX
BEIIIECTB.




Utoro no pazneny
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Pa3zgen 2.HeMmeTa/JIBI U1 MX COeTMHEHUSA

2.1 OO6m1as XxapakTeprucTruKa
XUMHUYECKUX 3JIeMeHTOB VIIA-
rpynusl. ['anoressr

Bubiuoreka
HOK
https://m.edsoo

.ru/7f41a636

- PacKphITh
CMBICJI OCHOBHBIX
TTOHSATHUH:
XUMHYECKHH
9JIEMCHT, aTOM,
MOJIEKYJIa, HOH
-WJUTIOCTPUPOBATh
B3aMOCBSI3b
OCHOBHBIX
OCHOBHEIX
TTOHATHH U
MPUMEHSTDH 3TH
MOHSTHUS TIPU
OITMCAaHNH
BEISCTB U UX
IIPOSIBIICHU;

- PacKpbITh
CMBICIT
MEePUOTUIECKOTO
3aKOHa

J. . Menneneen
au
pacudpoBatb
€ro IIOHMMaHHe:
OIHcaTh B
0XapaKTepu3oBaT

- YCTHBIM OIIpOC
- MMCbMEHHBII
orpoc
(camocrosiTenbHa
s paboTa)

- pelieHue
y4eOHBIX U
MPAKTHKO-
OpPUEHTHPOBAHHBI
X 337124

- IpaKTUIeCKast
pabora




b TAOJTUYHYIO
dopmy
[Tepuoauyeckoi
CUCTEMBbI
0a30BBIMU
3JIeMEHTaMU:
BBIJICIIUTH
TIOHSITHS
«TJIaBHAs
noarpynmna (A-
rpynmna)»

22

OO01as xapakTepucTHKa
XUMHUYECKHUX IIeEMEHTOB VIA-
rpynibl. Cepa U €€ COeTUHEHUS

bubanoreka
IHOK
https://m.edsoo

1u/7f412636

- PacKphITh
CMBICIT
NEePUOJIUYECKOTO
3aKOHa

. . MeHaeneeB
au
pacmudpoBartb
€ro NMOHWMaHHUE:
omucaTh u
0XapaKTepru30BaT
b TaOJTMYHYIO
dopmy
[Iepuonnueckon
CHUCTEMBI
0a30BBIMU
2JIEMEHTAMU:
BBIJICITUTH
MOHSTHUSA

- YCTHBIH OIpoc

- IUCbMEHHBIN
oIpoc
(camocTosTeNnbHA
s paborta)

- peuieHue
y4eOHBIX U
MIPAKTHUKO-
OpPUEHTHPOBAHHBI
X 3a/1a4




«TJIaBHAs
noarpynna (A-
TpYyIIa)»
KJ1accupUIUpoBa
Th XUMHUYECKHE
JJIEMEHTHI,
HEOpraHNYEeCKue
BEIIIECTBA,
XUMHYECKHE
cBoiicTBa (110
BUJY B COCTaBYy
BEIIECTB,
BXOJISIINX B
COCTaB BEIECTB,
0 TETJIOBOMY
a¢dexty, no
OTIpEIeNICHUIO
CTETIeHU
OKHCIICHHS
OCHOBHBIX
JJIEMEHTOB);

- CIOJIB30BATh
XUMUYECKYIO
CHUMBOJIMKY JIJIS
COCTaBIICHUS
dbopMyIT BelecTB
U QU3NYECKUX
BEIIIECTB.

23

OOm1ast xapaKTepuCTHKA

Bubnnoreka

- OTIpeeTICHNE

- YCTHBIH OIIpOC




XUMHYECKHUX DIIEMEHTOB VA-
rpymsl. A3ot, Gocdop u ux
COEIUHEHUS

LHOK
https://m.edsoo

1u/7f41a636

BAJICHTHOCTU U
CTECIICHHU
OKHUCJICHUS
3JIEMEHTapPHBIX
9JICMEHTOB B
COCIMHCHMSX,
UKJINYECKUU
COCTaB,
MPUHAITICKHOCTD
BEIICCTB K
OTPENIETICHHOMY
KJ1accy
COE€IMHEHUN 11O
dopmynam, BUI
XHUMUYECKHUX
COCTUHEHUN

- PacKphITh
CMBICIT
MEePUOTUIECKOTO
3aKOHa

. . MenaeneeB
au
pacudpoBatb
€ro IIOHUMaHue:
OITHcaTh U
0XapaKTepru30BaT
b TAOJIMYHYIO
dopmy
[lepuoanueckoit

- pelieHue
y4eOHBIX U
HPAKTHKO-
OpPHUEHTHUPOBAHHBI
X 3a7a4

- IPaKTHYECKas
pabora




CHCTEMBI
0a30BBIMU
JJIEMEHTAMHU:
BBIZICTIUTH
HOHATHS
«TTaBHAs
noarpynna (A-
rpynmna)»
KJIacCu(pHUIIpPOBa
Th XUMUYECKHE
JJIEMEHTHI,
HEOpraHUYeCKUe
BEILIECTBA,
XUMHUYECKHE
cBolicTBa (110
BUJY B COCTaBY
BEIIIECTB,
BXOJISIIIIUX B
COCTaB BEIECTB,
0 TETJIOBOMY

s dexrty, no
OTIpeIeIIEHUI0
CTETIeHU
OKHCIICHHS
OCHOBHBIX
JJIEMEHTOB).
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OO6mrast XxapakTeprucTruKa
XUMHUYECKHX dJieMeHTOB IVA-
rpynnsl. YTaepoa U KpEMHUM 1

bubmmoreka
HOK
https://m.edsoo

-WJUTFOCTPUPOBATh
B3aUMOCBSI3b
OCHOBHBIX

- YCTHBIH OIIpOC
- MUCbMEHHBIN
onpoc




nX COCOAUHCHUA

.ru/7f41a636

OCHOBHBIX
MOHATUH U
MIPUMEHSITh 3TH
MIOHATHS TTPU
ONMCAaHUU
BEILIECTB U UX
IIPOSIBIICHU;

- PacCKphITh
CMBICTT OCHOBHBIX
TTOHSTHM:
XUMHUYECKUMN
3JIEMEHT, aTOM,
MOJIEKYJIa, HOH

- PacKpbITh
CMBICTT
MEePUOTUIECKOTO
3aKOHA

J. 1. Menneneen
au
pacudpoBatb
€ro MOHUMaHue

(KoHTpOIBHAS
pabota)

- IpaKTU4ecKas
pabora

Nroro no pazaeny
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Pa3znesa 3.MeTaiibl M UX COeIMHEHUA

3.1

O01Me cBOIICTBAa METAJUIOB

BbubGmmoreka
LHOK
https://m.edsoo

.ru/7f41a636

-XapaKTepru30BaTh
(omuchIBaTh)
obmue u
XapakTepHbIe
XHUMHUYECKHUE

- YCTHBIH OIIpOC
- MMCHbMEHHBIN
oTpoc
(camocrosTenbHA
s paboTa)




CBOMCTBaA
MPOCTHIX U
CIIOJKHBIX
BEIIECTB,
MOATBEPIKIas
oInycaHue
MIPUMEPOB
MOJIEKYJISIPHBIX U
HMOHHBIX
COOTBETCTBYIOIIN
X XUMHYECKHAX
BEIIIECTB;

- IPOTHO3UPOBATH
CBOMCTBA
BEILIECTB B
3aBUCHMOCTH OT
WX Harpy3KH,
BO3MOKHOCTH
MPOTEKAHUS
MPUPOTHBIX
SIBJICHUM B
pa3IUYHBIX
YCHOBUAX

- COIIOCTaBHUTH
OTHOCHUTEIIbHYIO
MOJIEKYJIAPHYIO U
MOJIIPHYIO Maccy
BEIIIECTB,
MacCOBYIO JOJIIO

- pelieHue
y4eOHBIX U
HPAKTHKO-
OpPHUEHTHUPOBAHHBI
X 3a7a4




XUMHYECKOTO
3JIEMEHTA 110
bopmyie
COCIMHEHUS,
MacCOBYIO JIOJTFO
BEIIIECTBA B
pactBope,
IIPOBECTHU
pacdeTsl 1o

YPaBHEHHUIO
XUMHUYECKOTO
COCTOSTHUSI.
3.2 Baxuerime MeTauibl U UX 16 bubnuoreka - IPOBEAECHUE, - YCTHBIH OIpoc
COCAMHEHHUS HOK MOATBEPKJICHNUE | - IUCBMEHHBIN
https://m.edsoo | kauecTBa cocTaBa | OIpoOC
.ru/7f41a636 pa3IUYHBIX (koHTpOJBHAS
BELIECTB paborta)
- IPUMEHSTh - pelieHne
oTeparuu yueOHBIX U
OCHOBHOM [IPAaKTUKO-
MBICIIUTETbHON OPUEHTHUPOBAHHBI
NEeSTeNIbHOCTH — | X 3a/1a4
aHaJIU3 U CUHTE3, | - IpaKTHYecKas
CpaBHEHUE, paborta
000011IEHNE,
CHUCTEMaTHU3alINs,
BEISIBIICHUE
MPUIUHHO-

CJIICACTBCHHBIX




CBsI3EH — IJIst
U3YYCHUS
CBOMCTB BEILIECTB
1 €CTECTBEHHOTO
TeYEeHHs,
€CTECTBEHHO-
HAy4YHBIC METOJIbI
[IO3HAHUSA —
HaOII0ACHHE,
U3MEpeHHE,
MOJICTTHPOBAHHUE,
AKCTICPUMEHT
(peanbHBIN U
MBICJIUTEIIbHBIN ).
- PacKpbITh
CYIIIHOCTh
OKHCIIMTENLHO-
BOCCTAHOBMTENIbH
BIX METOIIOB
nyTeM
COCTaBJICHUSA
OanaHca Oayanca
3TOro OajaHca.

Nroro no pazaeny 20
Pazgean 4. Xumus U oOKpyKammas cpeaa
4.1 BemecTBa u maTepuaisl B 3 bubnmmoreka - HCTI0JIb30BaTh - YCTHBIN onpoc
JKU3HU YeI0BEKa HOK XUMHUYECKYIO - MIMCbMEHHBIN
https://m.edsoo | cuMBOJUKY 11t onpoc




.ru/7f41a636

COCTaBJICHHS
dbopMyI BeIecTB
1 U3UIECKUX
BEIIICCTB;
KJIacCU(pHUIIIPOBA
Th XUMUYECKUE
JJIEMEHTHI,
HEOPTaHUYECKUE
BEIIIECTBA,
XUMHYCCKHE
cBoMcTBA (110
BUJIY M COCTaBYy
BCIIIECTB,
BXOJISIIIUX B
COCTaB BEIIECTB,
0 TEIJIOBOMY
a¢pdexty, no
OTIpEIEIICHUTO
CTCTICHH
OKHUCJICHUS
OCHOBHBIX
JJIEMEHTOB);

- MPOTHO3UPOBATH
CBOIICTBa
BEIICCTB B
3aBUCHMOCTH OT
WX Harpy3KH,
BO3MOXKHOCTH
IPOTCKAHUS

(camocrosiTenbHa
st paboTa)

- peleHue
y4eOHBIX 1
NPaKTUKO-
OPHCHTUPOBAHHBI
X 3a71a4




IIPUPOAHBIX

SBJICHUU B
Pa3IUYHBIX
YCIIOBUSIX
Uroro no pazaeny 3
bubianoreka
IHOK
P 3
C3CPBHOC Bpemi https://m.edsoo
.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




