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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMUsI COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOECHHS OCHOBHOM 00pa30BATEIbHOM MPOrpaMMbl
OCHOBHOT0 0011ero oopasoBanusi, npeacrapieHHbix B ®I'OC OO0, a Ttakke Ha OCHOBE
dbenepanbHON paboueld mporpaMmbl BOCIIUTAHUS U C YUYETOM KOHIEHIUU MpEnojaBaHus
ydueOHOro mnpenMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3aunusax Poccuiickoi
denepanuu.

[Iporpamma 1o XxumMuu Ja€T MPEACTaBICHUE O LIENsAX, OOILIeH cTpaTeruu o0y4eHwus,
BOCIIUTAHUS U Pa3BUTHUsL 00yYarOUIUXCsl CPEACTBAMU y4eOHOTO MpeaMeTa, YCTaHaBIUBACT
o0s13aTebHOE TPEAMETHOE COJEpXKaHUE, MpeaycMaTpUBaeT paclpelesieHue €ro 1o
KJIaccaM U CTPYKTYpHUPOBAHUE MO pa3zesiaM U TeMaM MPOTrpaMMBbI 110 XUMHUH, ONPEIEISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHUKU COJEPKaHUS, PEKOMEHIYEMYIO
IIOCJIEIOBATEIBHOCTh U3YUEHHUSI XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€M, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEW OOydarolmmxcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa Uil peann3aluuu TpeOOBaHW K pe3yibTaTam
OCBOCHMSI OCHOBHOW 00pa3oBaTEIbHOM NpPOrpaMMbl HA YPOBHE OCHOBHOIO OOILIEro
00pa3oBaHMsl, a TaKKe TPEOOBAHMWI K pe3ysibTaTaM OOy4YEHHUs XMMHUU Ha YPOBHE IIeJel
U3y4EHUs TpeaMeTa U OCHOBHBIX BHMJIOB Y4eOHO-TIO3HABATEIBHOW JAESTEIbHOCTU
00yuarolerocsi o OCBOCHUIO y4eOHOTO COAECpHKAHMUSL.

3HaHWE XUMHUHM CIY>KUT OCHOBOM il  ()OPMHUPOBAHUS  MHUPOBO33PEHUS
oOyyJarouierocsi, €ro MpeACTaBICHU O MaTepuaibHOM €IWHCTBE MHPA, BAKHYIO POJIb
UrparoT GopMupyeMble XMMHEHN MpencTaBICHUs O B3aWMONPEBPAIICHUAX dHEPIUU U 00
HBOJIIOLIMM BEUIECTB B MPUPOAE, O MYTSAX PEIICHHs TNI0OAIbHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUUYECKOM, IHILIEBOM U 3KOJOTHUYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH il caMopa3BUTHUS U (HOpMUPOBaHUS
KYJIBTYpbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEN
oOyyarouuxcs, HaBBIKOB ~ HMX  CaMOCTOSITENIbHOW  y4eOHOW  JIeATEIbHOCTH,
HKCIIEPUMEHTAJILHBIX M MCCIEI0BATENbCKUX YMEHUN, HEOOXOIMMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B MPOPECCUOHANBHOMN EATEIbHOCTH;

3HaKOMHUT CO CHEHM(PHUKON HAyYHOTO MBIIUIICHUS, 3aKIaIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIiJa HAa E€IWHCTBO MPHUPOJbI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTallOM B
(GbOpMHPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYarouXcsl;

cr1oco0cTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TIPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B IKOJOTHYECKOE OOpa3oBaHUE
o0yyJaroumxcsi.

JlanHble HampaBieHHs B OOyYE€HHHM XUMHUU OOECIEUUBAIOTCA CHELHPHUKOMI
cojiepkaHusi yueOHOro MpenMeTa, KOTOPbIM SIBJISETCS MENarorHYecKyd aJanTHPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPEAeIEHHOM JTare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHUS OpPUEHTHPOBAH Ha
OCBOEHHE OOYyYaroIMMUCS CHCTEMbl [€PBOHAYAJIbHBIX IOHATUH XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHMM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATHM OPraHMYECKOU
XUMUH.

CtpykTypa cojaepXaHHs TMPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOTO MoAxoAa K €€ n3yuyeHuro. CoziepKaHue CKIIAJbIBACTCS U3 CUCTEMbI IOHATUI O
XMUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATUH O XUMHUUYECKON peakiuu. O6e 31u
CHUCTEMBI CTPYKTYPHO OPIaHM30BaHBbI 10 MPUHIHNILY [IOCIEA0BATEIBHOIO PA3BUTHUS 3HAHUM
Ha OCHOBE TEOPETHYECKUX MPEACTABICHHUIN pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepnoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUs O CTPOCHUM aTOMa U XUMUYECKOH CBSI3H;

— NPEACTABICHUH 00 MIEKTPOIUTUIECKON IUCCOLMALIN BELIECTB B pACTBOPAX.

Teopernyeckrue 3HaHUSI PACCMATPHUBAIOTCS HA OCHOBE SMIIMPUYECKU MOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATENIbHO OT OAHOIO YPOBHS K JPYromy,
BBIMOJHAS (PYHKUMHM OOBSICHEHHS M NIPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUS U
BO3MOYKHOCTEN MPAKTHYECKOT0 MPUMEHEHHUSI U ITOJyYEHUs N3yYaeMbIX BEIIECTB.

OcBoeHue nporpamMmsl 10 XMMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTaBIIONIEH HAYYHOW KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW MPUPOJBI,
LEHHOCTHOTO OTHOILIEHHS K HayYHOMY 3HAHHUIO U METOJAaM IMO3HaHUS B Hayke. V3yueHue
XUMUU NPOUCXOIUT C MPUBJICYEHUEM 3HAHUM U3 paHEEe MU3YyUEHHBIX YUYEOHBIX PEIMETOB:
«Oxpyxaromuid Mup», «buoisorus. 5—7 kinacce» u «Pusnka. 7 Kiacey.

[Ipn u3yyeHHH XUMHH HPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XHWMHYECKOU
HayKM Kak o0JacTh COBPEMEHHOI'O €CTECTBO3HAHMs, HPAKTUYECKON JAeITeITbHOCTH
YeJIoBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aya y4eOHOT0 IpeameTa
COCTOMT B (OPMHUPOBAHMM CUCTEMbl XHMHUYECKHUX 3HAHUM — BaxHeHmux (axTos,
NOHATUH, 3aKOHOB M  TEOPETHUYECKHX  MOJOKEHUW, JIOCTYNHBIX  00OOIIEeHHI
MHUPOBO33PEHYECKOTO XapakTepa, sI3bIka HAYKH, B MPUOOLIEHUM K HAyYHBIM METOJaM
NO3HAHUS IIPU U3yUYEHUH BELIECTB U XUMHUUECKHX peakuui, B JOPMUPOBAHUU U PA3BUTUHU
MO3HABATEJIbHBIX YMEHUH W HUX MNPUMEHEHHH B Yy4eOHO-NO3HABaTEIbHOM U ydeOHO-
UCCIIEJOBATENbCKON JEATEIBHOCTH, OCBOEHUHM IpaBUi 0O€30MAacCHOrO OOpalieHus ¢
BEILECTBAMHU B MIOBCEIHEBHOM KU3HH.

[Ipy wu3yyeHMHM XHUMHHM Ha YPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMsS BaKHOE
3HAaYEHUE NPUOOPENN TaKne LENH, KaK:

—  (opmupoBaHME  HHTEUIEKTyaJIbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CaMOCTOSITEIbBHOMY  MPHUHATHIO  PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMsI Ha CHCTEMAaTHYECKOE NMpUOOLIEHHE O0ydarolmuxcs K
CaMOCTOSITEJIbHOM ITO3HABAaTEJIbHOM JEATENbHOCTH, HAy4YHbIM METOJaM I1O3HAHMS,
(bopMUPYIOIIUM MOTHBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— obecrnieueHue yciaoBMiA, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YYAIOIIMMHUCS ONbITA
pPa3HOOOpPAa3HOW JEATENbHOCTH, II03HAHWS W CAaMOIO3HAHMs, KIIOYEBBIX HaBBIKOB



(KJTFOYEBBIX KOMITETEHIINI), UMEIOIINX YHUBEPCATHLHOE 3HAYCHHE JJIS PA3JIMYHBIX BUJIOB
NESITENIbHOCTH;

— (hopmupoBanue oOueil (HyHKIIMOHATIBLHON M €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATH U OIICHUBAThH SIBJICHUSI OKPYKAIOUIErO0 MHUpPA, UCIOJIb3Ys
3HaHUS W OIBIT, MOJYYEHHBbIE MPU U3YYECHUU XHUMHH, MPUMEHSATh WX TMPU PEIICHUH
npo0seM B OBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

— (QopMupoBaHue y OOy4YaOMIMXCA T'YMAaHHUCTHMUYECKHX OTHOUICHUH, MMOHUMaHUSA
IIEHHOCTH XWUMHYECKUX 3HAHWM I BBIPAOOTKH HSKOJOTHYECKH IIeJIeCO00pPa3HOTO
MOBEJICHUSI B OBITY W TPYJIOBOW JEATEIHHOCTH B IIENISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYXarouerl NPpUPOTHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOECHHSI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX JUISI M3YYCHHUS XMUMHUU HA YPOBHE OCHOBHOIO
o01ero oopazoBanusi, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

Ha ypokax Onoi0ruu ucnoiab3yercs 000py0BaHUE €CTECTBEHHO-HAYYHOH J1abopaTopuu
Touka pocta: Iudposas maboparopust Mo OUOIOTUH.

COAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYajbHbIE XUMHYECKHUE MOHSITUSA

[IpeameT xumuun. Ponb XMMHUM B KHU3HHU YelOBEKa. XMMHS B CUCTEME HayK. Teia u
BeniecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocTosinue BemiecTB. [loHsTHE O
MeToJiaX Mo3HaHus B XUMUU. YncThie BenecTBa U cMmecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMHYECKUX SJIEMEHTOB.
[IpocThie U CI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIAPHOE YUEHHUE.

Xumuyeckas ¢opmysia. BalleHTHOCTh aTOMOB XHUMHMUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTtaBa BemlecTB. OTHocuTeNnbHAss aroMHas Macca. OTHOCUTEIbHAS
MOJIEKyJIsIpHasg Macca. MaccoBast 10J1s XAMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KommmuecTBo BemectBa. Mosb. MouisipHasi Macca. BzauMocBs3b KOJIMYECTBA, MACChI U
yucjaa CTPYKTYpHBIX e€auHUIl BemlecTBa. Pacu€tel mo ¢dopMynam XUMHUYECKHX
COCIMHEHUMN.

du3NYeCKUe U XUMHUYECKHUE SIBJICHUS. XUMUUYECKash peakiys U €€ MpU3HaKd. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XUMHUYECKHME ypaBHeHus. Kiaccuduxamums XUMHUECKHX
peakiuii (coequHEHUs, pa3IoKEeHHs, 3aMeIleHus, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW IIOCy[0M, MpaBwiaMu padOThl B JlabopaTopuud U
npuéMamMu oOpamieHus ¢ JabOpaTopHBIM OOOpYIOBAaHUEM, HM3YyYEHHE M OIUCAHHUE
(bU3MYeCKUX CBOMCTB OOpa3llOB HEOPTaHWYECKUX BEIIECTB, HAONIOACHHE (DU3UIECKUX
(TutaBieHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJICHCAIus



BOABbI) W XUMHUYECKHX (TOpEHHME CBE€YM, NPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SIBICHHM, HaOMIOJIEHHEe M ONHMCAHHE NPU3HAKOB
NPOTEKaHUS XUMHUYECKUX peakuuil (pasjioKeHHe caxapa, B3auMOJCHCTBUE CEpHOU
KHUCTIOTBI C XJopunoMm Oapusi, pasnoxkenue ruapokcuna meau (II) mpu nHarpeBanum,
B3aMMOJIEUCTBHE kKene3a ¢ pacTBopoM coi meau (II), uzydyenue crnocoOoB pazaesieHUs
cMeceil: C TIOMOIIbKD MarHuta, (UIBTPOBAHHWE, BHIIAPUBAHUE, JUCTUJUIALIMS,
xpomartorpadus, MNpPOBEACHUE OUYMCTKH TOBAapEHHOW COJIM, HAOJIOJICHHE U OIHCaHUE
pe3yJbTaTOB IMPOBEACHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaccChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTraBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31eMEHT U IpOCTOE BELIECTBO.
Haxoxaenue kuciopoja B MHpupoje, (puU3MUecKHe U XUMHUYECKHE CBOWCTBA (peakiuu
ropenus). Okcuabl. [lpumenenue kucnopona. CrocoObl MOTYy4YEHUS KHUCIOpPOAA B
nabopatopun U TpoMmbilieHHOCTH. KpyroBopotr kuciopona B mnpupoae. O3oH —
aJJIOTPOIHAsA MOIU(UKALIMSL KUCIIOPOA.

TemoBoil 3ppeKkT XUMUYECKOW peakluH, TEPMOXUMUYECKUE YPaBHEHHUS, 3K30- U
OHAOTEPMHUYECKHE PEAKIMU. TOILUIMBO: Yrojib U METaH. 3arps3HEHUE BO31yXa, YCUICHHE
NapHUKOBOTO 3 (eKTa, pa3pylIeHHE 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocrtoe BemiecTBo. HaxoxkneHne Bomopona B INPHUPOZE,
(¢u3nuecKkue U XMMHYECKUE CBOWCTBA, MPUMEHEHUE, CIOCOObI momyyeHus. Kuciaorsl u
COJIH.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHECHUSIM.

dusnueckne cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HaceiieHnHsie n
HEHACBILLEHHBIE PACTBOPBL. PacTBOpUMOCTH BeleCTB B BoAE. MaccoBas J0JIi BELIECTBA B
pacTtBope. XuMHuUecKkue cBoMcTBa Boiabl. OcHOBaHus. Poiib pacTBOpPOB B MpUPOAE U B
YKU3HM YesioBeKa. KpyroBopoT BoJbl B IpHUpo€e. 3arpsi3HEHUE NPUPOIHBIX BoA. OXxpaHa U
OYMCTKA MPUPOJHBIX BO.

Knaccuduxanus Heopranndyeckux coeauHeHuit. Oxcuapl. Knaccudukaius okCUI0B:
coyieoOpa3zyromre (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) W HECOJIEOOpa3yIoIIHeE.
Homenknarypa oxkcunoB. dusznueckue U XUMHUYECKUE CBOMCTBA OKCUIOB. llomyueHue
OKCHJIOB.

OcnoBanusa. Knaccuduxanust ocHOBaHUM: MIENOYM U HEPACTBOPUMbBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. Dusnueckue ©W XUMHAYECKHME CBOMCTBA OCHOBAHWM.
[TosryuyeHue OCHOBaHUM.

Kucnotel. Knaccudukarmus kucinor. Homenknarypa xucnor. ®duszmveckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa coseil. @PU3MYECKHE U XUMHYECKHME CBOWCTBA COJICH.
[Tosryuenue comnen.

['eneTnyeckas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTMHEHHM.

Xumuueckuii IKCnepumenm:

KAa4EeCTBEHHOE OIPENEICHUE COACPKAHUA KHCIOPOJa B BO3IyXe, IIOIY4YEHHE,
coOupaHue, paclio3HaBaHUE M  HW3Y4YEHUE CBOMCTB  KHUCJIOpOJAa, HaONIO/CHHE



B3aUMOJICMCTBUS BELIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHHMS WU NPEKPALICHUS
ropeHusi (moskapa), O3HaKOMJIEHME C o0OpasllaMu OKCHIOB M OINHMCAHHE HX CBOWCTB,
MoJIydeHHe, CcOoOMpaHHe, pacrno3HABAHME W HW3Y4YEHUE CBOMCTB BoAoponaa (ropeHue),
B3auMojielicTBue Bojopojga ¢ okcugom Mead (II)  (BO3MOKHO HCMOJB30BaHUE
BHJICOMATEPUAIIOB), HAOJIOICHUE 00PA31[0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAHKE
0COOEHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPHUMOCTHIO, MPUTOTOBJICHHE
pACTBOPOB C ONPEACIEHHON MACCOBOM J0JIEM paCTBOPEHHOTO BENIECTBA, B3AMMOJICHCTBUE
BOABl C MeTayylaMd  (HaTpueM W KajblueM) (BO3MOXXHO  HUCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIICIOBAaHUE OOpPA3I[OB HEOPTaHUYECKUX BEIIECTB Pa3TUIHBIX
KJIACCOB, HAOJIIOJICHUE W3MEHEHMS] OKpacKu WHAMKATOPOB B pacTBOpax KHUCIOT U
niesoue, u3ydeHue BzaummojaercTBus okcuaa meau (II) ¢ pacTBopoMm CepHOM KHCIOTHI,
KHUCJIOT ¢ METAJIAMH, PEAKIMN HEWTpaIu3aluu, NOJy4YeHHE HEPACTBOPUMBIX OCHOBaHHI,
BBITECHEHHME OJHOI'0 METajula APYTMM M3 PAcTBOpa COJIU, PELICHUE DKCIEPUMEHTAIBbHBIX
3a7a4 1o TeMe « BakHenme Ki1acchl HEOPraHMYECKUX COCAUHECHUIN.

IHepuoanuecknii 3axkoH u Ilepuognyeckasi cucrema XMMHUYECKHX 3JjieMeHTOB /I,
N. MengeaeeBa. CrpoeHHe arToMOB. XHMHYECKass CBA3b. OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[lepBbie TOMBITKA KJIACCU(UKAUM XUMUUYECKUX 3JIeMeHTOB. [loHsiTe o rpymmax
CXOJIHBIX 2JIEMEHTOB (IIIEJIOYHBIC W IETOYHO3EMENbHBIC METaJUIbl, TaJIOr€Hbl, UHEPTHHIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuil 3akoH. llepuonnueckass cucrema xumuueckux syiemeHtos /I, U.
MenpeneeBa. Kopotkonepuoanas u jyHHONepuoaHas ¢popmsl [leproanueckoil cuctemsl
xumudeckux sneMeHToB [[. M. Menneneesa. Ilepuoasl u rpynmbel. OU3WUECKAN CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYMIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3orombl. OnekTpoHsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB [lepuomnueckoi
cucrembl /J[. M. MenneneeBa. XapakTepUCTMKA XHMHYECKOIO JJIEMEHTa IO €ro
nonoxxenuto B [lepuognueckont cucreme [l. . Menaeneena.

3aKOHOMEpPHOCTM  HM3MEHEHUs  paJuyca aTOMOB  XHMHYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNHIIaM U NEPUOLAM.

3nauenue Ilepuogmueckoro 3akoHa u Ileproguyeckoil CHUCTEMBI XHUMHUYECKHX
DJIEMEHTOB IS Pa3BUTHUA HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaKJaHNH.

Xumuyeckass  cBsizb.  KoBajeHTHas  (MoOJispHasi W HEMOJIApHAsl))  CBSA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. IoOHHAas CBSI3b.

Crenenb oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakuuu. [Ipormecchl
OKHCJICHHS M BOCCTaHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiloB BEIIECTB METAILIOB U HEMETAJIOB, B3aUMOICUCTBUE THIPOKCUAA
IMHKAa C PacTBOpaMU KHCJIOT M UIENOYEH, MPOBEACHUE OIBITOB, HWILIFOCTPHUPYIOIINX
IPUMEPHI OKUCIUTETbHO-BOCCTAHOBUTEINIBHBIX PEaKluid (TOpEeHHe, peaKkiuu pas3iioKeHHUs,
COCTMHECHMUS ).

Mescnpeomemmnuwie cea3u



Peanuzanusi MeXNpeaMETHBIX CBsSI3ed MpH M3YyYEHMH XUMHM B 8 Kjacce
OCYUIECTBIISIETCS Yepe3 UCMOIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAYyUHBIX MOHSATUM, TaK
U TIOHSTUH, SBISAIOMIMXCS CHUCTEMHBIMHU JUISl OTHEIBHBIX IPEAMETOB ECTECTBEHHO--
HAay4YHOT'O LIMKJIA.

OO0mme ecTecTBEHHO--HAYYHbIC TTOHATHS: HAy4YHBIA (DAKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaluW3, CHUHTE3, KIacCU(PUKalUWs, TIEePUOJAUYHOCTh, HAOJIOJECHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: maTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIbI,
paiiOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUI 3apsi, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (PU3WYECKHE BEIWYMHBI, CAWHWIIBI H3MEPEHHUs, KOCMOC,
IJIaHETHI, 3BE€3/1b1, COoMHIIE.

buomnorus: hotocunTes, ApIxaHue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE MOPOAbI, IMOJE3HBIE
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO U XUMHYECKAs peaKkuusi

[lepuonnueckuit 3akoH. llepuomnueckass cucremMa XxumMuueckux syemeHtos /I, U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLHs U UX COCAUHECHUN B COOTBETCTBUU C
ITOJIO’KEHHUEM JIEMEHTOB B [leproinueckoi CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHune BemecTBa: BUAbI XUMHAYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCMMOCTb CBOMCTB BELIECTBA OT TUINA KPUCTALUIMUYECKONU PEIIETKU U BUJIA XUMUYECKOU
CBSI3U.

Kinaccuduxanys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM  KJjJaccaM HEOPraHWYECKHUX COEAUHCHUH,
TEHETUYECKas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanmsa XuMHUYECKHX peakIUil MO Pa3IMyHbIM MpU3HaKaMm (10 4YHUCITy U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(h(DEKTy, 0 M3MEHEHUIO
CTENEHEH OKHCIEHHUS XHMHYECKUX JJIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHIO
KaTanu3aropa). JK30- U SHIOTEPMHUECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xXumudeckoil peaknuu. [lonstue o0 oOpaTUMbBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiusx. [loHATHE O TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonstue o karanmuse. IloHATHE O XHMMUYEeCKOM paBHOBeCHMH. DaKTOpBI,
BJIUSIIOIIME HA CKOPOCTh XUMUYECKOUN PEaKIMU U MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, JIEKTPOHHBIN 0agaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOU pEeaKUnH. CocraBienue YpPaBHEHUU OKHCJIUTEIBHO--
BOCCTAaHOBUTEIHHBIX PEAKIIUHN C UCTIOJIb30BAaHMEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopus >HEKTPOIUTUUECKOW AUCCOLUMAIMU. IJEKTPOJUTBI M  HEIICKTPOIUTHI.
Katnonel, aHWOHbl. MeXaHH3M JUCCOLUMALIMM BELIECTB C pPa3JMYHbIMU BHIAMHU
xumMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe€ 3JIEKTPOJIUTHI.

Peakiuu wnoHHOrO oOMeHa. YCIOBMS TPOTEKaHUs peakiuii HOHHOro OOMEHa,
NOJIHBIE U COKpAlIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KUCIOT, OCHOBaHUI U



cojiel B CBETE MPEACTABICHUN 00 SIEKTPOIUTHYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha UOHBI. [ToHsATHE O TUAPOTU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJACIISIMUA KPUCTAUTMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METaJUIOB U HEMETAUIOB (rpaduTa M aiMasza), CIO0KHBIX BEHIECTB (XJIOpHIa HATpHs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakliu OT BO3JACHCTBUSA PA3IMUHbIX
(GbakTopoB, MCCIEIOBAaHUE DJIEKTPONPOBOJHOCTH PAaCTBOPOB  BEIIECTB, Ipollecca
JMCCOLUALINYI KUCIIOT, IIeJI0Yed U coJie (BO3MOKHO MCIOJIb30BAaHUE BHIEO MAaTEPUAIIOB),
MPOBEJECHUE ONBITOB, WLUIIOCTPUPYIOMINX TMPU3HAKK TPOTEKAHUS PEAKIUA HOHHOIO
oOMmeHa (oOpa3oBaHuE Ocajika, BbIIEJIEHHWE Tra3za, o0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peakiMu paslIoKeHUs, COEJIMHEHHUS), pPaclo3HaBaHWE HEOPTaHWYECKUX BEUIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTasnibl 4 UX coeIUHEHUS

OO6mast xapakTepucTruka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC
creneHu okucieHus. CTpoeHue U pu3nvyecKkrue CBONCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMHUECKHE CBOMCTBA HA MpUMEpeE XJiopa (B3auMOJIEHCTBHUE C METAIaMU, HEMETaJUIaMH,
nienouamu). XsopoBojaopoa. CoiisiHasi KHUCIOTa, XWMHYECKHE CBOWMCTBA, MOIY4YCHHUE,
IIpUMEHEHHE. JIeHCcTBUE XJIOpa W XJIOPOBOJOPOJA HAa OPraHM3M 4eJIOBEeKa. BaxHenine
XJIOPUBI U KX HAXOXKICHUE B PUPOJIE.

O6mast xapakrepuctuka 351eMeHTOB VIA-rpyrrmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIEe CTeneHU okucieHus. CTpoeHrne U GuU3NUeCcKre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJIa U Cepbl. AJUIOTPOIMHBIE MOIU(PHUKAIMK KUCTOPOAA U Cepbl. XUMHYECKUE
cBolicTBa cepbl. CepoBOOPOI, CTpoeHUE, (PU3NUECKUE U XUMUUECKHUE CBOMCTBA. OKCHUIbI
cephl Kak TMPEACTABUTENIM KHUCIOTHBIX OKCUIoB. CepHas KHCIOTa, (PU3MYECKUE U
XUMUYECKHE CBOMCTBa (OOIIME KakK MPEeACTaBUTENS KJacca KUCIOT U cHeruduyecKue).
XUMHUYECKHE PEaKIINHU, JICXKAITUE B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOTyYeHUsI CEpHOM
KUCHOThl. [IpumMenenue cepHoid KucaoTel. CONMM CEPHOM KHUCIOThI, KAUECTBEHHAS] PEAKIIUS
Ha cyibdar-uoH. Haxoxaenue ceppl M €€ COCAMHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHHUE OKPY KAroIEeH Cpeibl COETMHEHUSIMH Cephl (KUCIIOTHBIE JTIOXKIH, 3arPSI3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmast xapakTepucThKa ieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCJEHUS. A30T, paclnpocTpaHEHUE B MpUpoje, (pusznueckue u
XUMHUYECKue CBOMCTBAa. KpyroBopor aszora B mpupoje. AMMHaK, ero (uU3U4YeCKUe H
XUMHUYECKHE CBOWMCTBA, MOJiydeHHEe W mpuMeHenune. Comu amMMOHUS, WX (pu3udecKkue u
XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas1 peakiysi Ha MIOHbI aMMOHHUS. A30THast
KHCIIOTa, €€ TmoiydeHue, (U3MYEeCKHe U XHMHYECKHE CBOiicTBa (oOmme Kak
MpEACTAaBUTEIISI KJlacca KHUCJIOT M crenuduyeckue). Mcrnoap3oBaHue HUTPATOB U COJieH
aMMOHMS B KaU€CTBE MUHEPAIbHBIX y10OpeHHid. XMMUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH
cpedbl COCAMHEHUAMM a30Ta (KHUCIOTHBIE JOXKAMW, 3arps3HEHHUE BO3/yXa, MOYBHI U
BogoémoB). Dochop, amnorponrasie Mogudukanuu dhochopa, GU3NIECKUE U XUMUIECKHE
cBorictBa. Oxcua ¢ocdopa (V) u dochopHas kucimora, uU3MYECKUE U XUMHUYECKHE
CBOMCTBa, nosiydenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUH.



Oobmas xapakrepucTtuka 3ymeMeHToB [VA-rpynnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHU  OKHUCJIEHHUsS.  YTJIEpoJ,  aJJIOTPONHbIE  MOAUUKAIINH,
pacnpocTpaHeHue B TpUpoe, (PU3NYECKHMe U XUMUYECKHE CBOMCTBa. AncopOums.
Kpyrosopot yriepoaa B mpupoge. OKcuabl yriepoaa, ux (pU3NYECKHe U XUMUYECKHE
CBOMCTBA, JIEUCTBHE HA JKUBBIE OPraHU3MBbI, MTOJIYYEHUE U NPUMEHEHHE. DKOJOTHYECKHE
poOemMbl, CBsA3aHHBIC C OokcuaoMm yriepona (IV), rumoresa rio0aabHOTO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3¢ dekT. YroiapHas KucioTa U €€ coiM, uX (U3NYECKUEe HU
XUMHUYECKUE CBOICTBA, MOJyuyeHue U npuMeHenne. KadecTBeHHas peakiusi Ha kapOoHaT-
uoHbI. Mcnonb3oBanne kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATUSL 00 OpPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepojga (MeTaH, 9TaH, STWJICH, AlETUJIeH, 3TaHOJ, TJIMIEPUH, YKCYCHAas KHUCJIOTA).
[TpuposiHblE UCTOYHUKHU YIJIEBOAOPOAOB (Yrojb, IPUPOAHBIN a3, HE(PTh), IPOAYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH. [IoHsATHE O OMOJIOTHYECKH
BA)KHBIX BEIIECTBAaX: JXKHUpaxX, O€JKax, YIJIeBOJAaX — M UX pOJHM B KM3HU YEJIOBEKA.
MatepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUN.

Kpemuuii, ero ¢usuueckre u XUMHUYECKHE CBOMICTBA, MOJYyYEHHE U NPUMEHEHHE.
Coenunenus kpemMHust B npupone. O6mue npencraBieHus o0 okcunae kpemuus (IV) u
KpeMHUEBOU KucioTe. CHIMKAThl, UX HUCIHOJIb30BAaHUE B OBITY, B IMPOMBIIIJIEHHOCTH.
BaxHeiiline  CTpOWUTENbHBIE MaTepUalibl: KEepamMuKa, CTEKJIO, LIEMEHT, O€eTOH,
xene300eToH. [IpobiieMbl 0€30MaCHOrO HMCIOJIB30BAaHUS CTPOUTEIBHBIX MaTEpHUATIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

HM3y4yeHHe OOpa3I0B HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBEICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-MOHBI U HAOJIOJIEHUWE TMPU3HAKOB HX
POTEKaHUs, OMbBIThI, OTpaXKarole (PU3NUECKUe U XUMUYECKHE CBOMCTBA raJIOTEHOB U MX
COEIMHEHMH (BO3MOYKHO MCIOJIb30BaHUE BUIECOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3LaMu
XJIOpUJ0B (TajJOTeHHUIOB), O3HAKOMJICHHE ¢ oOpaslaMu cepbl U €€ COCIUHEHUSIMHU
(BO3MOXXHO HCHOJB30BAHME BUJEOMATEPUATIOB), HAOJIOJCHHE Mpouecca OO0YyrIMBaHUsA
caxapa ToJl J€MCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOThI, U3YyYEHHE XUMHUYECKUX
CBOMCTB pa30aBIECHHOW CEpHON KHUCJIOTHI, MPOBEJCHUE KAYECTBEHHOW pEaKIuu Ha
cynbdar-uoH W HAONIOJCHHUE MpU3HAKA e€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBolicTBamMM a3ota, (ochopa W HUX COENMHEHHH (BO3BMOXKHO MCHOJb30BaHUE
BHUJICOMATEpUANIOB), oOpasaMu a30THbIX U (ocPopHbIX yAOOpeHuid, ToJydeHue,
coOupaHue, paclio3HaBaHWE W U3YyYEHHE CBOICTB amMMHaka, MPOBEACHHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS W (ochar-uOH W W3ydEHUE NTPHU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbl0  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), M3YyUYECHHE MOJENIECH KpPUCTAUIMYECKUX PEHIETOK
anmasa, rpadura, QyiiepeHa, 03HAKOMJIEHHWE C TMPOIECCOM aJICcOpOIUU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM MPOTHBOrasa, MojiyueHue, cooupaHue,
pacno3HaBaHWE M HW3YYEHUE CBOWCTB YIJIEKHCIOrO ra3a, MPOBEACHUE KAaue€CTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-MOHBl WM M3yUYECHHE MPU3HAKOB HX MPOTEKAHMUS,



03HAKOMJICHHE c MpOAYKIUEH CHJIMKATHOU MIPOMBIIICHHOCTH, penieHue
AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TeMe «BakHelII1ne HEMeTauIbl U UX COCAMHEHUS».

MeTaJJIbl M MX COeITMHEHUS

OO6mrasi xapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnokenus B Ilepmogmueckon cucrteme xumumueckux anemeHToB [[. M. MenneneeBa un
ctpoeHusi aromoB. CTpoeHHEe MeTaUIoB. MeTrauiMdeckass CBA3b M METaJuIM4ecKas
KpUCTaJUIMYeCKasgs pem€Tka. DJEKTPOXMMHUYECKUM  psii  HANPSOKEHUHW  METaJUIOB.
du3nyecKkne U XUMHYECKUE CBOMCTBA MeTa/IoB. OO0IIHe crmocoObl MOMydYeHUS] METaJIOB.
[ToHsiTHE O KOPPO3WH METAIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI MX OT KOppo3uu. CruiaBbl
(cTanb, 4yT'yH, TIOPATIOMUHKM, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounsie MeTamwapl: mnosiokeHue B Ilepumoamdeckoil cucTeMe XHMHYECKUX
sanemenToB JI. WM. MeHuaeneeBa, CTpOEHHE HX AaTOMOB, HAXOXICHHUE B IPUPOJIE.
duznyeckue W XHMHYECKHE CBOWcTBa (Ha mnpumepe HaTpus W Kamus). OKcuabsl U
TUIPOKCUIBI HATpUS U Kanus. [I[puMeHeHre MEeT0YHbIX METAJJIOB U UX COCIMHEHUH.

[IlemouyHO3eMENBHBIE METAJIJIBI MAarHUM M KaJbLMW: MOJ0XkeHUE B Ilepuoanueckoit
cucTeMe XumMuueckux sneMeHToB J. M. MeHieneeBa, CTpOCHUE X aTOMOB, HAX0XKJCHHUE B
npupone. Pu3nMyecKue W XUMHUYECKHE CBOMCTBA MarHus W Kalblusa. Baxueimme
COCAMHEHUs] Kajblus (OKCHJA, THUIAPOKCUM, coiyik). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHSI.

AnroMuHuN: nosnioxkeHue B Ilepuoauueckoit cucteMe XxumMudyeckux sneMeHToB 1. H.
MenpeneeBa, CTpO€HUE aToMa, HaxoXkAcHUE B mpupoae. Pu3Mdeckue M XHUMHUYECKHUE
CBOMCTBA aTFOMHHUSA. AM(pOTEPHBIC CBOMCTBA OKCHA ¥ THAPOKCHUIA AITFOMUHHS.

Kenezo: nonoxenue B llepmoamueckont cucremMe XxuMuueckux 3yemeHtoB [[. U.
MenpeneeBa, CTpOCHHE aToMa, HaxOXAcHUE B mpupoae. Duznyeckue M XUMHUYECKUE
cBoiicTBa xeneza. Okcunpl, ruapokcuasl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U IOJIyYECHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE C 00pa3llaMH METaUIOB M CIUIABOB, UX (DH3UUYECKUMU CBOMCTBAMH,
W3y4CHUE pPE3yJIbTATOB KOppO3UHU METaJlJIOB (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEHM B3aMMOJICHCTBUSI OKCHJA KaJbLIMS U HATPUS C BOJOU
(BO3MOXKHO HCIIOJIB30BaHUE BUICOMATCPHUAIOB), UCCIIEAOBAHME CBOMCTB JKECTKON BOJBI,
rpoliecca ropeHust kKeje3a B KUCIopoae (BO3MOKHO HCIOJIb30BaHHE BUJIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKaHUsI KaUECTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJIbIUs, aTIOMUHUS,
nuuka, skenesa (II) u xeneza (IIl), meau (II), HaOmromeHWe W OMUCAHHUE MPOIECCOB
OKpaIllMBaHUS TUIAMEHM WOHAMHU HATpHsl, Kajdus W KajablMs (BO3MOXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHUE aM(pOTEPHBIX CBOMCTB THIPOKCHJA QIIOMUHHS U
TUJIPOKCHUIA IMHKA, PEIICHUE IKCIEPUMEHTAIbHBIX 3aj1a4 10 TeMe «BakHeime MeTasibl
1 UX COCTUHCHUS.

XUMUA ¥ OKPY:KAOIIAs cpeaa

BemectBa u Marepuanbl B IIOBCEJHEBHOM KW3HUM 4eloBeka. besomacHoe
WCIIOJIb30BAHUE BENIECTB W XHWMHYECKHX peakiuii B OwiTy. IlepBas momomps mnpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHHE OKpyXKarouleil cpeapl (mpenenpHas — JOIMyCTUMAas
KOHLeHTpausi BemiectB, gaidee — I[IJIK). Poiap XuMumM B pelIeHMH 3KOJIOTHMYECKUX
poOJeMm.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3loB MaTepuaaoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmubwie ceéasu

Peammsanuss MeXIpEeOMETHBIX CBA3CH IPH M3Y4eHMM XUMHM B 9 Kiacce
OCYLIECTBIISIETCS YEPE3 UCIOJIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX OHATHH, TaK U
MOHSTUH, SBJISIONIMXCS CUCTEMHBIMU JIJIs1 OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
IUKJIA.

OO01Me ecTeCTBEeHHO-HAYYHbIE MOHATHSA: HAY4YHbIA (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHanW3, CHUHTE3, KiIaccuukanus, TMEePUOJAUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHUE, MOJIENb, SBJIEHUE, MAapHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepuabl.

®dusuka: marTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIBI,
PaauOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUW 3apsll, MPOBOJHUKH, IOIYIPOBOIHUKH,
JTUDJIEKTPUKH, (DOTO3JIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKAas pEIIETKA, CIUIaBbl, (hU3UUECKUE
BEJIMYMHBI, EIUHUIIBI HU3MEPEHUs, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHre.

buonorus: ¢dotocuntes, npixanue, Ouocdepa, dKocucTeMa, MUHEpAIbHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOJBI, MOJE3HBIC
MCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOrpamMMbl OCHOBHOTO 00I1ero oOpa3zoBaHUs
JIOCTUTAIOTCSl B XOJ€ OOyYeHHMs XMMHHM B €IMHCTBE Y4YeOHOW M BOCHUTATEIbHOU
NEATETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMA POCCUUCKHUMHU COIUOKYJIBTYPHBIMH W
JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, TIPUHATHIMU B OOIIECTBE MPABWJIAMH W HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT IMpOIlleccaM CaMOIIO3HAHUS, CAMOPA3BUTHUSI M COIUATU3ALINN
o0yJaronuxcs.

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTh OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS
CHUCTEMOI MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMA U PACHIMPEHHUE OMbITA IEATEIbHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YAaCTH:

1) mMaTpMOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACIEAMNI0, OHUMAaHUS 3HAUYCHUS XMMHYECKOW HAyKW B JKU3HU COBPEMEHHOTO
00111ecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON MH(OpMaIMEil 0 ePeAOBBIX JOCTHKEHUIX
Y OTKPBITUSAX MAPOBOM M OTEYCCTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2) rPaKAaHCKOT0 BOCTIUTAHUS

MIPEICTABICHUS] O COIMATBHBIX HOPMax W MPaBWIIAX MEKIMYHOCTHBIX OTHOIICHWUN B
KOJUIEKTUBE, KOMMYHHMKAaTHBHONW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4e0HO-HUCCIIEIOBATEIHCKON, TBOPUECKOM M JIPYTHUX BUIAX JESATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOWM JEATEILHOCTH MPH BBIIOJIHEHUH y4E€OHBIX, TTO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUU XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB,
CTpEeMJICHUSI K B3aUMOIOHMMAHUI0O W B3aWMOIIOMOIIM B TIpoIlecce JTOM yueOHOU
JEATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJEHUE U MOCTYIKH CBOUX TOBAPHUILEH C
MO3UIIMYA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHUMHUYECKOM pPEaKIluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABJISIONINE OCHOBY ISt
MOHUMAHUSI CYIIHOCTH HAyYHOW KapTUHBI MHpA, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aMMOCBS3SIX UYEJIOBEKA C MPUPOIHON Cpenoi, o
POJIM XMMUH B TTIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAlPABJICHHBIC HA MOJYyYE€HUE HOBBIX 3HAHWM MO XWMUH,
HEOOXOMUMbIE Il OOBSICHEHHS HAOIIOJACMBIX MPOIIECCOB M SIBIICHUM, MMO3HABATEIHHOM,
WH()OPMAITMOHHOW U YUTATEIhCKOW KYJIbTYpPbI, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIBHOU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIMTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJOTU;

WHTEpeC K OOYUYCHHIO U MO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
CcaMOOOpa30BaHMIO, MPOCKTHOW W HUCCIEAOBATEIbCKON NESITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH U YPOBHS OOYYEHHMS B TaJIbHEUILIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 3/10POBbSI:



OCO3HAHME LEHHOCTH >XM3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUM U HEMPUATHE BPETHBIX
MPUBBIYEK (YIIOTPEOJICHUS aTKOT0JIsl, HAPKOTUKOB, KYpPEHUSsI), HEOOXOIUMOCTH COOJIIOICHHS
npaBuil 0€30MaCHOCTH TPU OOpAICHNN C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM
KU3HU,

5) TpyA0BOIr0 BOCIIMTAHUS:

UHTEpPEC K TMPAKTUYECKOMY H3YUYECHHIO Mpodeccuit U Tpyda pa3iMyHOTO poja,
yBaXEHUE K TPYAy M pe3yJibTaTaM TPYAOBOM JEATETbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUSI TPEIMETHBIX 3HAaHWUN IO XHWMHH, OCO3HAHHBIM BBHIOOp WHAMBUIYaTLHON
TPACKTOPUH MPOAOIKEHUS 00pa30BaHus ¢ YIETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XMUMHH, OOIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEW, YCHEmHON MpoQecCHOHATBHON
NESATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCA B
npoeccuoHaNBHOU cpene;

6) 3K0JI0rH4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU I€JeCO00pa3HOE OTHOIIEHHWE K MPUPOJEe KaK MCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHHWS, MOHMMAHHWE LEHHOCTU 3JI0pOBOTO M 0€30MacHOro
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHME ILIEHHOCTH COOJIOJEHUsI MpaBUil O€30MacHOTO
NOBEACHUS MpHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIUSX, YTPOXKAIOIIKX 310POBbIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMS, TOJy4yaeMble TIPU U3YYCHUN XUMHH, JIJIS1 PEIICHMUS
3a7a4, CBS3aHHBIX C OKPYXKAlOlIed NPUPOAHOM CPEdOM, ISl MOBBILIECHUS YPOBHSA
HKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS TT100aTBHOTO XapaKkTepa dKOJOTUYECKUX MPoodieM U
NyTel UX PEIICHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAThCS UM B TTO3HABATEIbHON, KOMMYHUKATUBHOMN U COI[MATILHOMN MTPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMeTHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBbIE 11 (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOpHUsA, MNPUHLMUI, TUNOTE3a, (AKT,
CUCTEMA, IPOLECC, SKCIEPUMEHT W JIPYroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeaMEeTaX M TMO3BOJSIOT HA OCHOBE 3HAHWN W3 JTHX NPEIMETOB
dbopMHpOBaTh MPENCTABIEHNE O IEJIOCTHOM HAayYHOW KapTUHE MHpaA, U YHUBEPCAIbHBIC
y4ueOHbIe JeicTBUs (TTO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PEryJIATHUBHBIC), KOTOPHIC
obOecreunBalOT (OPMHPOBAHUE TOTOBHOCTM K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO yUEOHOMN JESITeTbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aeficTBus:

YMEHHUSI HMCIHOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS] MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XUMHUUYECKUX TOHSITHUH (BBIACIATh MX XapaKTEepPHbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JAPYTMMHU T[OHSATUSMM), HCIOIB30BATh TMOHITHS JUIs
OOBSCHEHHsI OTAENbHBIX (DAKTOB W SBIICHWI, BBIOMpPATh OCHOBAHUS W KPUTECPUU JIJIS
KJIacCU(DUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIN, yCTAaHABIMBATH TPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEX]y OOBEKTAMH HM3YyYEHHs, CTPOUThH JOTUYECKHUE PACCYKIICHUS
(MHIYKTUBHbBIC, IEAYKTUBHBIE, [10 aHAJIOTHH ), IE1aTh BBIBObI U 3aKITIOUEHUS;



YyMEHUE TPUMEHATb B  MPOLECCE IMO3HAHWS  NOHATHS  (IpEeAMETHBIE U
METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3YyEMbIE B XUMUH,
npeoOpa3oBbIBaTh UIMPOKO IPUMEHSEMbIE B XHMHUHU MOJENbHBIE IPEACTABICHUS —
XUMHUYECKUN 3HaK (CMMBOJI 3JIEMEHTA), XUMHUUYecKas (HopMylia U ypaBHEHUE XUMHUYECKOU
peakuuu — MpPU PEIICHHH Y4YeOHO-IIO3HABATENbHBIX 3aJa4, C YYETOM 3THX MOJEIIbHBIX
NPENCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH H3Y4YaeMBbIX
OOBEKTOB — XHUMHUYECKHUX BEIIECTB W XHUMHUYECKHUX pEaKIHi, BBIABIATh OOLIME
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBS3M M IPOTHBOPEUYUS B M3y4aeMbIX
IIPOLIECCAX U SBIICHUSIX.

ba3oBble ucciienoBare/ibCKue IeCTBUS:

YMEHUE UCII0Ib30BATh ITIOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA, a
TaKk)K€ B KayeCTBE OCHOBBI U1 (POPMHpPOBAHMS TUIIOTE3bl MO IMPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJIECHUN;

NpUOOPETEHUE ONBITA IO IUIAHUPOBAHUIO, OPraHU3aLMU U MPOBEACHUIO YUEHUYECKHUX
DKCIIEPUMEHTOB, yYMEHHME  HaOJIOJaTh 3a  XOJOM  MPOLECCa, CAMOCTOSTENBHO
IPOrHO3UPOBATh €r0 pe3yJbTaT, (OpMyIUpoBaTh OOOOIIEHHUS U BBIBOJABI MO Pe3yJbTaTaM
IPOBEIEHHOIO OMbITA, UCCIIET0BAaHUS, COCTABIATh OTUYET O MPOJIEIAHHOMN padoTe.

Pabora ¢ undgopmanueii:

YMEHHE BBIOMpaTh, AHAJIU3UPOBATh M MHTEPIPETUPOBATh MH(POPMALUIO Pa3IMUHBIX
BUJIOB U (JOPM MPECTABICHUS, TOTYYAEMYIO U3 Pa3HbIX UICTOYHUKOB (HAYYHO-TIOMYJIsIpHAS
JaUTepaTypa XUMHYECKOIO COJEp)KaHus, CIpaBOuYHble MNocoOus, pecypcbl MHTepHeTa),
KPUTHYECKH OLICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TMPUMEHATh pa3IMYHble METOJAbl M 3alpochl NpU MOHUCKE U OTOOpe
uH(pOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JJIsi BBINOJHEHUSA y4E€OHBIX U
MO3HABATENIbHBIX 337a4 OMNpEeAeNIEHHOr0 THIA, MNpUOOpeTeHue omnbiTa B  00JACTH
UCIOJIb30BaHUsl UH()POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJIQJCHUE KYJIbTYpOul
AKTUBHOTO MCIIOJIb30BAHMS PA3JIMYHBIX IMMOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATH
ONTUMAaNbHYIO0 (OpMY MpEeACTaBICHUS HH(POPMALMU U WILTIOCTPUPOBATH PEIIAEMbIE 3a/1a4u
HECJIOKHBIMU CXEMaMHU, TMarpaMMamu, IpyruMu popMamMu rpa@uky 1 ux KOMOMHALMSIMY;

YMEHUE UCIOJIb30BaTh W aHAJU3UPOBAThH B MpoOIlecce YUYeOHON U UCCIIeN0BATENbCKON
NESTENIbHOCTH WH(OPMALMI0O O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEW IPUPOJHOMN CPENBI.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

yMEHUSl 3aJlaBaTh BOIpPOCHl (B XO0J€ Avaliora W (WJIM) AUCKYCCHM) IO CYUIECTBY
oOcyxxgaemMoil TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEIOKEHHOM 3a/1a4H;

YMEHUS TPEACTABIATh MOJYYEHHBIE pEe3yJbTaThl MMO3HABATEIBHOW NEATEIBHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JieJaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBINOJHEHUS
XMMHMUYECKOTO 3KClepuMeHTa (J1abopaTOpHOrO OMbITa, J1abOpaTOPHOW paboTHI IO
UCCIJIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOIO MPOEKTA);

YMEHHsI y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHOMN
U HCCJEeNOBATENbCKON NEATEIBHOCTH IMPH PEIICHWH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE
yuéTa OOLIMX HHTEPECOB M COIIACOBAaHUS MO3ULMI (00CyXkaeHHs, OOMEH MHEHUSIMU,



«MO3TOBbIE HITYPMBbD», KOOPJAHHALMS COBMECTHBIX JEUCTBHI, ONPEAEIICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBIIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepCcaJIbHbIe y4eOHbIE 1eiiCTBHUS:

YMEHUE  CAaMOCTOSITEIbBHO  ONpPENENsATh UEId  JACSTENbHOCTH, IUJIaHUPOBATH,
OCYLIECTBJIATh, KOHTPOJMPOBAaTh W MNPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh Haubosiee 3PDEKTUBHBIE CMOCOOBI pEIICHUS Y4YEOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATh WM KOPPEKTUPOBATH MPEI0KEHHBIH
QITOPUTM JEHCTBUM MPHU BBHINOJHEHUW 33JaHUN C YYETOM MOJYyYEHHsS HOBBIX 3HAHUU 00
U3y4aeMbIX 00OBEKTax — BEIECTBAaX U PEAKIUSIX, OICHUBATh COOTBETCTBHUE MOJIYUYEHHOTO
pe3ysibTata 3asBICHHOW 1€JIM, YMEHHE HCIOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI,
NpeiaraéMble B yCJIIOBUM 3aITaHUM.

HPEIMETHBIE PE3YJIbTATDBI

B cocTtaBe mpeaMEeTHBIX pe3yJbTAaTOB IO OCBOCHHMIO O053aTEIbHOIO COJEp KaHMS,
YCTAHOBJICHHOTO JaHHOU ¢enepanbHOl paboueil mporpaMMoOM, BBIJEISIOT: OCBOCHHBIE
oOy4aroluMuUCsl Hay4yHble 3HAHWS, YMEHHA U CHOCOOBI AEMCTBUM, CHEIU(PUUYECKHE IS
IpeIMETHOW 00J1aCTH «XUMUS», BUABI ACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPHpETalH, NPeoOpa3oBaHUI0 M TMPUMEHEHUIO B PAa3jIMYHbIX Y4YEOHBIX W HOBBIX
CUTYalUsIX.

K koHIy 00yuyeHus B 8 KkJiacce npegMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e pACKpBIBAaTh CMBICI OCHOBHBIX XWUMHYECKUX TIOHATHH: aToM, MOJEKYJa,
XUMUYECKUNA  3JIEMEHT, IIPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omgHOpOOHAsT W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAsT aTOMHas W
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHAs macca, MaccoBas
JI0JI1 XUMHYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM 00BEM, OKCHJ, KUCIOTA,
OCHOBAaHME, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHHS, XWMHYECKas
peakius, KiaccuduKanus peakiuii: peakiy COeAUHEHUS, PEaKIMU Pa3IoKEHHUs,
peaklUM 3aMelIeHUs, peakuud OOMEHa, 3K30- M SHIOTEPMUYECKHE PEaKlUH,
Ter1oBoM 3G EKT peakuuu, Sapo aTroMa, DJICKTPOHHBIM CJOM aTroMa, aToOMHas
opOuTanb, paadyc aroMa, XUMHUYECKas CBA3b, IMOJSIpHAs W HENoJspHas
KOBaJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHUOH, aHUOH, PACTBOP, MaccoBas J0JIs
BelllecTBa (IPOLICHTHAs! KOHIIEHTPAIsi) B paCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHH U MPUMEHSTh 3TU
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBpaIICHUN;

e HCIOJb30BATh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBjeHUs (OpMYyJ BEIIECTB U
YPAaBHEHUN XUMUUYECKHUX PEAKLINM;

e OMNpEAeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCTUHEHHSX, CTEIICHb
OKHCIICHUSI 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX, MPHUHAJICKHOCTh BEUIECTB K
ONpeNeNEHHOMY KJacCy COEIMHEHH 1o (opmynaM, BHUJI XUMHUYECKOM CBS3U
(KOBaJIeHTHasl M MIOHHAsI) B HEOPTaHUYECKUX COCMHEHUSIX;

e packpbiBaThb  cMmbicn  llepmognueckoro  3akonma [, WM.  Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MTEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT UX MOJIOkKeHUdA B [lepmoanyeckor cucreMme, 3aKOHOB COXPaHEHUS



Macchl BEIIECTB, OCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPDHOTO YYE€HUS, 3aKOHA
ABorajipo;

ONMKCHIBATh U XapakTepu3oBaTh TaOauuHyto ¢opmy Ileproguyeckoil cucrembl
XUMHUUYECKHUX IJIEMEHTOB: Pa3inyaTh MOHITHS «TJlaBHas noArpynna (A-rpymnmna)» u
«mobounast moarpynmna (b-rpynma)», manbie u Oonbliue NEPUOABI, COOTHOCHUTH
o0O3HaueHus, KOTOphle wWMeloTcs B Tabmume «llepumogumdeckas cuctema
xummudeckux sneMeHToB JI. M. MeHnpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij siapa, oOlIee YHCIO
AIIEKTPOHOB U PACTIPEAEICHUE X MO JIEKTPOHHBIM CIIOSIM);

KIacCu(pUIMpoBaTh  XUMHYECKHE  JJIEMEHTBI, HEOPTaHWYECKHE  BEIECTBA,
XUMHUUYECKUE PEAKIUU (TI0 YUCITY U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerioBoMy b PexTy);

XapaKTepu30BaTh (OMUCKHIBAThH) O0IINE XMMUYECKHUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TMOJTBEpPKJas OINHUCAHUE NpPUMEPAMU MOJEKYJISIPHbIX YpPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KauY€CTBEHHOTO COCTAaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPALICHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (opMyjie COEAMHEHHs, MAacCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHYECKOUH
peaxiuu;

MPUMEHSITH OCHOBHBIE OIEPAallMi MBICIUTENBHOMN AEATEIbHOCTA — aHAIN3 U CUHTE3,
CpaBHEHHE, OO0OOICHHE, CHCTeMaTU3aIuioo, KiIacCU(HUKAIMIO, BBISBICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢M — I8  M3Yy4YEHUsS CBOMCTB BEIIECTB W
XUMHUUYECKUX PEaKIMii, €CTeCTBEHHO-HAYUYHbIE METOJbl MO3HAHUS — HaOJIOACHUE,
U3MEpEHUe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN );

CJIeIOBaTh TMpaBUJiaM TIOJIb30BAaHUS XUMHYECKOM TMOCyAod W J1abopaTOpHBIM
00OpyZI0BaHUEM, a TAK)Ke MpaBUJIaM OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMA 1O BBINOJHEHUIO J1A0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUI0O W COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOJa U KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHOW MAaCCOBOM HOJIEM PACTBOPEHHOTO
BCILIECTBA, IUIAHUPOBATh W MPOBOJUTH XHUMHUYECKHE OSKCIHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIBIO MHAUKATOPOB (JIaKMYC,
dbenondTanenH, METWIOPAHXK U APyTrue).

K koHIy 00yueHus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCST YMEHUI:

pacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUN 3JIEMEHT, aTOM,
MOJIeKyJla, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJIEHTHOCTh, AJIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCIEHHS, XHMHUYecKas
peaxius, XMMHYECKas CBsI3b, TEIUIOBOM 3P (HEKT peakliuu, MOJIb, MOJIAPHBIA 00BEM,
pacTBOp, DIEKTPOJMUTHI, HEDIEKTPOIUTHI, JJIEKTPOJUTHYECKAS] IHUCCOLMALINS,
peaKkiuyu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBecue, oOpaTHUMbIE U
HeoOpaTHMBbIe peakiuu, OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIE peaxiuy,



OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aMm(pOTEepHOCTh, XHUMHUYECKasi CBsI3b (KOBAJIGHTHAs, HWOHHAs, MeTajuIlMyecKas),
KpUCTAJUINYECKasT PEIIETKA, KOPPO3Us METAJIIOB, CIUIaBbl, CKOPOCTh XMMHYECKOMN
peakuu, npeaenbHo nonyctuMas konuentpanus 111K Bemectsa;
WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHATH 3TH
MOHATHUS NIPH ONMCAHUHU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHMYECKYIO CHMBOJIMKY JJIi COCTaBJICHHUS (DOpPMYJ BEUIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XHMHYECKHX JJIEMEHTOB B
COEJIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUM 1o (popmysiaM, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHAs, MOHHAS,
MeTaJuInyecKasi) B HEOPraHUYECKUX COCAMHEHUSX, 3apsii MOHA 10 XUMHUYECKOH
dopMyIie, xapakTep cpeabl B BOJHBIX PacTBOPax HEOPraHMYECKUX COEIMHEHU,
THUI KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn  I[lepumoamueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHHMMaHHUE: ONMCHIBATh M XapaKTEpU30BaTh TAOIUUHYIO
¢dopmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MMOHSATHUS
«rnaBHas noarpynna (A-rpynmna)» u «nodoudnas noarpymnmna (b-rpynna)», Maneie u
OonpIIME  MEpUOAbl, COOTHOCUTH OOO3HAYEHHUSA, KOTOPbIE HMEIOTCI B
NEePUONYECKON TabIuILe, C YHCIOBBIMU XAapAaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsAl sapa, OOIIee YUCIO DJIEKTPOHOB U
pacrpeielieHue UX T10 JIEKTPOHHBIM CJI05M), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COCAMHEHUH B MpeEenax MajblX MEPUOIOB U
IJIABHBIX TOJTPYIIT C YYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(PUIIMPOBATh  XUMHUYECKUE  JJIEMEHThl, HEOPraHMYECKHE  BEIlECTBa,
XUMHUYECKHE PEaKIUH (110 YHCIIy U COCTABY YYACTBYIOIIMX B PEAKIMU BELIECTB, 110
TEIUIOBOMY 3(QeKTy, MO0 H3MEHEHHIO CTENEeHEW OKHCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHeU(UUECKUEe XUMUYECKHE CBOMCTBa
OPOCTBIX W CIIOKHBIX  BEIIECTB, IOATBEP)KIAAs ONHCAHME IPUMEPaAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIN;
COCTABJISITh YPABHEHUS JJIEKTPOIUTHUECKOM IUCCOLMALIMM KHUCIOT, ILIEJIoYed H
COJIEH, MOJHbIE U COKPAILIEHHBIE YPABHEHUS PEaKIMil MOHHOTO 0OMeHa, YpaBHEHHUSI
peakuuii, MOATBEPKIAIOIIMX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXAY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA MTOCPEICTBOM
COCTABJICHMSI DJIEKTPOHHOTO OajaHca ATUX PeaKkluii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHKS XUMUYECKHUX MPEBPALLICHUI B Pa3JIMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTENBHYKO MOJIEKYJSIPHYO M MOJIIPHYIHO MacChbl BELIECTB,
MacCOBYIO [JOJIF0 XUMHYECKOrO 3JeMEHTa MO (OopMyJe COCTUHEHHS, MacCOBYIO
JIOJIF0 BELIECTBA B PAcCTBOPE, MPOBOJHUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOH
peaxkuuu;



coOMIoaTh TMpaBujia TOJB30BAHUS XUMHYECKOW TMOCYJ0M M J1ab0paTOPHBIM
00OpyZOBaHUEM, a TaKKe MpaBUiIa OOpAIIeHUs! C BEIECTBAMHU B COOTBETCTBHHU C
UHCTPYKLIHSMHU 110 BBIMOJHEHUIO J1A0OpAaTOPHBIX XWMHUYECKHUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOrO ra3a);
IPOBOANUTH PEAKIMH, TMOATBEPKIAIONINE KAaYeCTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMUA-, HOAMI-, KapOOHAT-,
docdar-, cunmmkar-, cynbdaT-, THAPOKCHUI-UOHBI, KaTHOHBI AMMOHHS M HOHBI
U3yYEHHBIX METaJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HEOPTraHMYECKUX
BEILIECTB;

NPUMEHATH OCHOBHBIE OTIEPAIIUN MBICTUTEIFHON IeATEIbHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IeHNE, CHCTEMAaTU3allMIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBsI3eH — JJIs1 M3yUYCHHsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHii, eCTECTBEHHO-
HayyHbl€ METOJAbl NO3HaHWS — HAOJIOACHHE, W3MEpPEHUE, MOJCIUPOBAHUE,
HKCIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MOHATHS
Xumus — BaxkHas 001acThb
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemecTBa u xumMnueckue 15 1 bu6nmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. [lonsitue 6 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonarue o kucinorax bubnnorexa [IOK
2.2 8 1
U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChl bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OKucTeILHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINN

Hroro o paszerny 15 Etptlrij?/l;ln?eedl;zcﬁ(l,l);?{f41837c
PesepBHOE Bpemst 3 bubmmorexa LOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68

[TPOI'PAMME
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabsnsie | IlpakTuyeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BeniecTBo M XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHue u yriaybienue 3HaHUN 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6mmoteka [LIOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnnoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [IOK
2.1 4 1
anemeHToB VIIA-rpymmebl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 brbmmorexa [IOK
' PyTHEL. £-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMHUYECKHIX
2.3 aneMeHToB VA-Tpynmnbl. A30T, pochop 1 ux 7 1 brbsmorexa OK
' PYIHAL ’ P https://m.edso00.ru/7f41a636
COeIMHEHUS
OO01mmas XxapaKTepruCTHKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmorexa [OK
' y PYIHBL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bub6mmoteka [IOK
31 Obmue CBOACTB METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoteka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 httos://m.edsoo.ru/ 7412636
Wroro mo pazneny 20
Pa3nen 4. Xumusi ¥ OKpy:Kawuias cpeaa
41 BemntecTtBa m MaTepuaibl B )KU3HHU YEJIOBEKA 3 bubmorexa LHOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

VYuebauku:

* Xumus, 8 xknacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3aatensctBo [IpocBemenuey 2023

* Xumus, 9 xknace/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.,
AxknuonepHoe obiiectBo «M3naTensctBo «IIpocBeiienne» ABTOp:

n3narenbeTBO «lIpocBemenue» 2023

METOAUYECKHUE MATEPHUAJIbBI IJ1A YYUTEJIA

HOC MO IlIxkoma, POII

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

YuuPy, AKnacc



