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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUSI N3y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUMN, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSTEIbHON IMO3HABATEIBHON JESATEIbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTA B COCIUHEHNUN.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MAacchl BeLECTB. XHUMHYeckue ypaBHeHUs. Knaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pa3esieHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B Ipuposie U B )KHU3HU 4desioBeKa. KpyroBopor BoabI B IIpUpOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTAHUYECKNUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HaKoMJIeHHE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOJABI C METaIaMu (HAaTpUEM H
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHBIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. MenneneeBa. Ilepuoasl u rpyImsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremnl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BAHUE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, CIHHHIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBiienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIHOJB30BAHMEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccouuanuy. CUIIbHBIE U CI1A0BIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHUS pPeaKUuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil HAa MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOICCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHusi CepHOM KuciaorThl. [IpuMeHenue cepHOU
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyib(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CIOCOOBI €r0 MPeOTBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U nmpumeHeHue. Coiau aMMOHus,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHMSI B Ka4E€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyeckue U xumudeckue cporictBa. Okeun pocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHUS. YTIEPO, ATUIOTPOITHBIE MOIU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBITINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHI WX TmepepaboTku (OCH3WH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usmueckne u XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
HEeMEeHT, OeToH, kene300eToH. [IpoOreMbr 0Ge30mMacHOr0  MCHOJb30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKaHMs, OMBITHI, OTpa)karouiue (PU3NUeCKue M XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCHOJIB30BAHUE BUJIEOMATEPUATIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEeHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJCOPOLMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MetaioB. [loHsTHE O KOPpPO3UM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHUE B MNPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
Ilepnognueckon cucreme xumuueckux aneMeHToB J1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aTOMa, HAaXOXJI€HUE B Tpupoac. Pu3myeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTAaTOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpaIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHITHUH, SBIAIONIUXCS CUCTEMHBIMU JUISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, HW3MEPEHHE, MOJICNb, SBJICHHE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKasl
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX I[IEHHOCTHBIX OpHEHTAlUi W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOH HAyKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax W MOpaBUJIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUU XHUMHYECKUX 3SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIECCOB U SBICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJTLHONU TPACKTOPUHU MPOJOKEHU 00pa30BaHUsI ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOWUIEH TTPUPOIHON CPEIOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUM: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHU (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WU UHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHUIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadKu U UX KOMOHWHAITUSIMU,

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBATEIbCKOW  JEATENBHOCTH TP PELICHUHU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJIH, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAaHUS, YMEHHUS U CIIOCOOBI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KjacCcupuKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpHAs KOBAJCHTHAs CBS3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJIeHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MojioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB M 3apsij Aapa, 001Iee Yucio SIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepru30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpalllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMHU MBICIIUTEIILHOU IEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAaHUA — HAOJIOJICHHE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JIaKMYyC, (eHON(PTATICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHas,
MeTayuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME MEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH O0IIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
PUMEpPAMHU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHIIA MTOJIB30BAHUS XUMHUYECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JISATEIIbBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
HU3MEpEeHue, MOJCIMPOBaHUE, IKCTIEPUMEHT (pPEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIEL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . PYHIIEL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiap XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBwiia paboTh
3 B ia60 aTo I/II/II;/I PUEMEBI 00 : eHI/IHI(): 1 bubmorexa HOK
paTop P patt https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmorexa [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN 1 bubmmorexa LIOK
pHMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHUX IJEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIICCTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
uMudeckas popmyina. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX 3JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast oIS XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosnbs. MossipHas bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA MO bu6nmoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuuecknx peakiui
18 (coe I/IH(I;HI/I}IH a3JI0’KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [TOK
8 P > SAMCIHEHIA, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas pabora Nel no teme «BemiectBa bubnnorexka [HOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X VX bubnmoreka [JOK
21 Kucnopom — siemMeHT ¥ mpocToe BEIIeCTBO.

O3o0H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
POAA 1peaitl > TOPCHHC). https://m.edso0.ru/ff0d4614
[Toustre 06 okcumax
CnocoObl IToTy4eHHs KUCIIOpOoa B
23 nabopaTopuu ZILIH OMLIH_UIGHF;{OCTI/I bubmorexa [IOK
patop P ' https://m.edso0.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemmoBoit 3 (HeKT XUMUIECKON pPeaKIIHH,
24 MMOHSTHE O TEPMOXMMHYECKOM YPaBHEHUU bubmorexa [JOK
p p ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnmuBo (HedTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CII0COOBI lro bubmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «I?IOJ'I [9317( 1/12061/1 aHHME KUCTIOpoaa bubmorera [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE e€ro CBOMCTBY
97 Bomxopon — a5eMeHT 1 MpoCTOE BEIIECTBO. bubnnorexka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus: BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonyuyenne u coOupaHue BOAOPOIa bubmorexa [JOK
i . p AIOPOA, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Mossipablii 00bEM Tra30B. 3aK0H ABOTaIPO bubmorexa HOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 . bubmuoreka [JOK
rasa o ero HBBGCT{{OMY KOTHMHCCTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 COHA O 63&1?4?{51)( bubmuoreka [JOK
DCAKHH Ha OCHOBE 3aK0Ha https://m.eds00.ru/ff0d5708
OTHOIICHUH T'a30B
35 o . . bubmuoreka [JOK
W3WYECKUE U XUMUIECKHE CBOHCTBA BOJT https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 CocraB ocHoBanwii. [ToHsiTre 00 MHAMKATOpPaAX https://m.edsoo.ru/ffod59e2
Bopna kak pacrBoputens. HacbleHHbIe U
37 ’ . ; BOPBI MaI(i:OBas{ oJIst bubamorexa LOK
HICHACHITICHHBIC pACTBOPEL O https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[Tpa eckast pabora Ne 5 o Teme
38 l?l KT P SO bubmuorexa [JOK
«ip HFOT?BHeHIfe paCTBOP_OB ¢ OtpeAeien https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
39 KonTtponbHas pabora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIacCU(UKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 i MGOTEPHBIX bubnmnoreka [JOK
KHCHOTHBIX, OCHOBHBIX 1 & P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
MOJIy4YECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00611eHre U cucTeMaTu3alys 3HaHu!
- H https://m.edsoo.ru/00ad9ch2
50 KontponbHas pabora Ne3 o reme "OCHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
o1 XMMHYECKHUX 31eMeHTOB. [loHsTHE O nax bubmorexa HOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cnfTeMa XAMUYECKHUX BHCMGETO;I A" bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, TpymIIbL, IO, TIBI bubmorexa HOK
PHOMEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmnoreka [JOK

M3oTonbl

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

. bubnmoreka [JOK
55 anemeHToB llepuoauyeckoit cucremsr /1. U. https://m.edsoo.ru/00adashe
Meunpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
. bubnmoreka [JOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproauyeckoro 3akoHa s
o7 a3BUTHS HAyKu U nipakTuku. [. U bubmorexa LHOK
p YK B p . A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpak/IaHuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 n
OHHAM XHMHIHCECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas noasapHas XUMHUYeCcKas CBI3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHas XUMUYECKas CBA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
2
6 Crenen oxkncienus https://m.edsoo.ru/00adae28
63 OKXUCIIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubnmorexa LIOK
peaxi https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue bubnnorexka [HOK
atoMa. XuUMHUYECKas CBAI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U bubmuoreka [IOK

cucTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00adb33c
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67 PezepBHblit ypok. O6o01eHue 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHUuH https://m.edsoo.ru/00ad9ch2
68 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBS3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HAaHWUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranuu. CHiIbHbIE U cl1a0ble Bubmiorexa OK
8 HHat. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe ypaBHEHUS peaKUil Bubmiorexa OK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIHAIINHT
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o rHApOIN3E CONEH bubnmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIUs bub6muoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKkIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHWMHYECKHE CBOMCTBA HA TIPUMEPE bubmmorexa [JOK
pUMEp https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, MOJIyYCHUE bubmmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[lomydeHne CONSTHOM KUCITOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIUi, €CIIH OJUH bubmorexa HOK
pearti, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE

29 OO1as xapakTepuCcTUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u anmqecxne bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba bubmuoreka [IOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmiorexa OK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHHe bubnmorexa IOK
yqv - 1Y https://m.edso00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuil. XUMHUYECKOE bubnnorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnons3oBanue pocdaTos B bubmuoreka [IOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
A XUMHAYECKHUE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LHOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuorexa [{OK
42 «Baxkuei1e HeEMeTaJLTBI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 ODIEeKTPOXUMHUUECKUH P bubmorexa HOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 110 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsTHE O KOPPO3UU METAIIIOB bubmorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoteka IIOK
47 €JIOYHBIE METAJIIBI
i https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
Kaus https://m.edsoo.ru/00ael4b?2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coeqUHEHNS KAIBIIAS bubnnorexa [IOK
A a https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3aIHS
3HAaHUH
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "XGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[TpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COJEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxuHenme MeTauIbl 1 UX

COCAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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Ipuiaoxenne Nel.

BocnurarebHble HeJH M 3a1a4d IPU 00y4YeHNH NpeaMeTa Xumuu Ha 2023-
2024 y4eOHBIii O/.

CoBpeMeHHBIN POCCUMCKUN OOIICHAIIMOHANBHBINM BOCHUTATEIBHBIN KAl —
BBICOKOHPABCTBEHHBIM, TBOPYECKHM, KOMIIETEHTHBIM TrpaxzaaHuH Poccuwn,
npuHuUMaromuid  cynp0y OtedecTBa Kak CBOIO  JIMYHYHO, OCO3HAIONIUHN
OTBETCTBEHHOCTH 3a HACTOSIIEE U OyIyInee CTpaHbl, YKOPCHEHHBIA B JyXOBHBIX H
KYJIBTYPHBIX TPaAULMAX MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont denepannn. B
COOTBETCTBHH C 3TUM HJICAIOM U HOPMAaTUBHBIMU MPABOBbIMU akTamu Poccuiickoit
®denepanuu B chepe o0pazoBaHus, HeJIb BOCHUTAHUSA 00yUYarOIIUXCS B IITKOJIE:

pa3BUTHE JIMYHOCTH, CO3JaHUE YCJIOBUU JUIsi CaMOONPENEIICHHUS W
COI[MAIU3AI[MU HA OCHOBE COIIMOKYJIBTYPHBIX, TYXOBHO-HPABCTBEHHBIX IIEHHOCTEH
U TIPUHATBHIX B POCCHUMCKOM OOIIECTBE MPABUJI U HOPM TMOBEACHUS B MHTEpECax
YyeJIoBeKa, CeMbH, 00IIECTBA U TOCYIapCTRA;

dbopmMupoBaHUe y 00yUYarOIIMXCSl YyBCTBA MAaTPUOTU3MA, TPAXKIAHCTBEHHOCTH,
YBaXKEHHUSI K NaMATH 3alIUTHUKOB OtedecTBa u monaBuram I'epoeB Oteuectsa,
3aKOHY W TIPaBOMOPSIIKY, YEJIOBEKY TPyJa U CTapUIEMy MOKOJIEHUIO, B3aHMHOTO
YBaXEHUS, OEpPEKHOTO0 OTHOIICHUS K KyJIbTYpHOMY HACIEIUI0 U TPATUIUAM
MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickor denepaiuu, TpupoIe U OKPykKarolen
cpene.

Konkperuzanusi oOiiei e BOCIUTAHUSI MPUMEHUTEILHO K BO3PACTHBIM
OCOOCHHOCTSIM IIKOJIbHUKOB TIO3BOJIIET BBIJCIUTh B HEW CIIEIYIOIINUE IIEIEBbIC
MPUOPUTETHI, COOTBETCTBYIOIIUE TPEM YPOBHSIM 00I1Iero odpazoBaHus. ITO TO,
4eMy MPEICTOUT YAEHATh MEPBOCTENEHHOE, HO HE €IMHCTBEHHOE BHUMAHHUE:

B BocnuTaHMu Jereil MOAPOCTKOBOIO BO3pacTta (YpOBEHb OCHOBHOIO
oOmiero oOpa3oBaHus) TaKUM TPHOPUTETOM SBIISECTCS CO3/IaHUE OJArOMpPUATHBIX
YCIIOBUU IS

— CTaHOBJICHUS COOCTBEHHOM J>KM3HEHHOW TMO3UIIMKM  TOAPOCTKA, €ro

COOCTBEHHBIX IICHHOCTHBIX OPUEHTAIINN;

— YTBEpXKJIEHHs ce0sl KaK JTUYHOCTh B CHUCTEME OTHOIIEHUN, CBOWCTBEHHBIX

B3pOCJIOMY MHUpY;

— Ppa3BUTHS COIMATILHO 3HAYUMbBIX OTHOIICHUH IKOJIBHUKOB, U, IPEXKIE BCETO,

IICHHOCTHBIX OTHOIIICHUM
3agayaMu BOCIIUTAHNSA 06yqa}0umxc;l B IIKOJIC ABJIAKOTCA:

— YCBOGHHWE MU 3HAaHWI, HOPM, TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, TPAIUIIN
1, KOTOpBIE BHIPA0OTAIO POCCUIICKOE OOIIECTBO (COLMANBHO 3HAUMMbIX 3HAH
ui);

— (opMHpOBaHKE U PAa3BUTHE O3UTUBHBIX TUYHOCTHBIX OTHOIICHUH K 3TUM H



opMam, IIEHHOCTSIM, TPAAUIUSAM (UX OCBOCHHE, IPUHSITHE);

— npuoOpeTeHne COOTBETCTBYIOIIETO 3TUM HOpMaM, LIEHHOCTSIM, TPAIUIUSIM
COLIMOKYJIETYPHOTO OIbITAa TIOBEICHUS, OOINECHUS, MEXKIUYHOCTHBIX M
COLIMAJIBHBIX ~ OTHOIICHUM, TPUMEHEHUs TMOJYYEHHBIX 3HAaHUA W
c(hOPMHPOBAaHHBIX OTHOIICHUA HAa TMpPaKTUKE (OMbITa HPABCTBEHHBIX
MOCTYIKOB, COI[UATILHO 3HAYUMBIX JICI).

— JIOCTHKCHHE JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS 00IIC00pa30BaTEIbHBIX T
porpamm B cootBeTcTBHM ¢ DI'OC HOO OO0 COO.

— Peanu3oBbIBaTH MOTEHIIMAT KJIACCHOTO PYKOBOCTBA, CIIOCOOCTBYS (POPMHUPO
BaHUIO y KJIACCHBIX PYKOBOAMTEINEH TEOPETUUECKON U MPAKTUUECKON 0a3bl J
71 MOZICJIMPOBAHMSI CUCTEMBI BOCIIMTAHUS B KJIacce

— PeanmzoBarh BocnuTaTeIbHBIE BO3MOXKHOCTH OOIIEIIKOIBHBIX KIIFOUEBBIX JI€
J1, TOJJEPKUBATh TPAAUIIMN UX KOJIJIEKTUBHOTO TIJIAHUPOBAHUS

— Hcnonb30BaTh B BOCIUTAHUM JIE€TEH BOZMOXXHOCTH IIKOJIBHOTO YPOKa

— HHunmupoBath, NOAIEPKUBATH U pa3BUBATh CUCTEMY LIKOJIBHOTO CaMOYITPaB
JICHUSI HA YPOBHE IIKOJIbI U KJIACCHBIX COOOIIECTB

— OpranuzoBath pabOTy C pOAUTEISIMU, HAITPABICHHYIO HA COBMECTHOE PEIIICH
ue MpooJieM JTMYHOCTHOTO Pa3BUTHUSA JIETEH

—  @opMHUPOBaTH HOPMBI COIUATIBHOTO MOBEICHUSI, YBaKUTEIIBHOTO OTHOIIICHUS
K 3aKOHY, XapaKTepHOT'0 ISl TPAXAaHCKOrO 0011ecTBa COOMIONECHUS U 3aIUT
Bl TIPAB U CBOOOJT YEJIOBEKA U TPayKIaHUHA

— Oka3bIBaTh MOJIEPKKY IETCKUM OOIIECTBEHHBIM OPTaHU3aIUsAM U 00BhEIUHE
HUSAM

— PeanuzoBarb norennuan uaterpanuu O 1 BHEYypOUHOIl IS TEIbHOCTH

— Opranuzoarb NpoHOPUEHTAIIMOHHYIO PA0OTy ¢ 00Y4aIOIMMCS, OKa3bIBasl U
M MOMOIIL ¥ IOJJIEPHKKY B TIpoIiecce BIOOpa mpodeccun.

Peanu3zanus mOCTaBJICHHBIX 3aJad IO3BOJUT OPraHU30BAaTh HHTEPECHYIO,

IMMOJIC3HYHO, COIMAJIbHO-HAITPABJICHHYIO U CO6BITHﬁHO—HaCBIHleHHYIO KHU3Hb z[eTeﬁ n

NIEAaroros.
1.2. HanpaBjieHUs1 BOCIUTAHUSA
[Iporpamma BOCIIUTAHUSI  peaju3yeTcss B  EJIUHCTBE
yueOHOMI

M BOCIIUTATEJILHOW NESITEIHLHOCTH 00pa3oBaTEIbLHON OpraHu3allid MO0 OCHOBHBIM
HarnpasyieHusIM BocriuTanusi B cootBeTcTBUM ¢ DI'OC HOO u oTpaxaer rorToBHOCTb
0Oy4JaroIMXcst PyKOBOJICTBOBATHCS IIEHHOCTSIMU U IPUOOPETATh TIEPBOHAYATBHBIMH
OMBIT JICATEIIbHOCTH Ha UX OCHOBE, B TOM YHCJIE€ B YACTH:

1) rpaJaaHCKOr0 BOCIUTAHMS, CITIOCOOCTBYIOMIETO (POPMUPOBAHUIO POCCU
HCKOM rpakJJaHCKOW UJIEHTUYHOCTH, MMPUHAJIC)KHOCTH K OOIIHOCTH rpaxkaan Pocc
niickon denepanuu, Kk Hapoay Poccnu Kak HICTOYHUKY BIIACTU B POCCUICKOM rocy
JApCTBE U CYOBEKTY THICSUYEIETHEW POCCUNCKON TOCYIapCTBEHHOCTH, YBAXKEHUS K
npaBaM, CB0O0O1aM U 003aHHOCTSIM TpaxaaHuHa Poccuu, MpaBoBOi U MOJUTUYECK



OU KyJIbTYpBI.

2) NATPUOTHYECKOT0 BOCTIMTAHMS, OCHOBAHHOT'O Ha BOCITUTAHUU JIIOOBHU K PO
THOMY Kpato, PonnHe, cBoeMy HapoAdy, yBaXKeHUs K IpyruMm Hapoaam Poccuu; ncr
OpUYECKOE pOCBelleHre, (OPMUPOBAHUE POCCUIICKOTO HAIIMOHAIBHOTO UCTOPUYE
CKOr'0 CO3HAHUSI, POCCUUCKOMN KyJIbTypPHOU UIEHTUYHOCTH.

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS HA OCHOBE JyXOBHO-HPABCTBEHH
Ol KyJIbTYpbl Hapo10B Poccuu, TpaquIimoHHBIX penauruii Hapo10B Poccun, popmup
OBaHUE TPANUIMOHHBIX POCCUMCKUX CEMEWHBIX IEHHOCTEW; BOCIUTAHUE YECTHOCT
U, TOOPOTHI, MUJIOCEPINS, CIIPABEIIINBOCTH, IPYKEITFOOUS U B3aUMOTIOMOIITH, YBaXK
€HUS K CTapIlinM, K MaMsITH MPEIKOB.

4) ICTETHYECKOT0 BOCIIMTAHUSA, CIIOCOOCTBYIONIETO ()OPMUPOBAHUIO ICTET
WYECKOU KYJIBTYpbl HA OCHOBE POCCUMCKUX TPATUIIMOHHBIX TYXOBHBIX [IEHHOCTEH,
MPUOOIICHUE K TyUIIUM 00pa3iiaM OT€UeCTBEHHOTO U MUPOBOTO UCKYCCTBA.

5) ¢puznveckoro Bocnutanus, GOPpMUPOBAHNS KYJbTYPbI 310POBOI0 00
pa3a KM3HU U IMOLMOHAJBHOI0 0J1aronoJy4usi OpUEHTUPOBAHHOTO Ha (HOPMHUP
OBaHUE KYJIbTYPHI 3J0POBOTO 00pa3a >KU3HU U IMOLIUOHAIBLHOTO OJIArOMOIyYus - P
a3BUTHE (PU3UUYECKUX CITIOCOOHOCTEH C Y4ETOM BO3MOKHOCTEH U COCTOSIHUS 3/I0POB
b5, HABBIKOB 0€3011aCHOTO MOBEJICHUS B IPUPOTHON U COIMATIBLHOM Cpesie, Ype3BbIY
allHBIX CUTYaIUsX.

6) TPYAOBOI0 BOCIIMTAHUSA, OCHOBAHHOTO HA BOCIUTAHWUH YBAXKEHHUS K TPY]
y, TPYAAIIUMCS, pe3yJbTaTaMm TpyJa (CBOEro U IPYTUX JIO/ACH), OpUCHTAIIUU Ha TP
YAOBYIO J€ATEIbHOCTD, MOJy4eHUuEe MpodhecCcuu, TMYHOCTHOE CAMOBBIPAKEHHUE B TP
OJIYyKTUBHOM, HPABCTBEHHO JIOCTOMHOM TPYJi€ B POCCUHUCKOM OOIIECTBE, JOCTHXKEH
Y€ BbIIAIONINXCS PE3yIbTaTOB B MPO(ECCUOHATBHOM IEATETbHOCTH.

7) IKOJOTHYECKOTr0 BOCIMTAHUSA, CTIOCOOCTBYIONIETO (hOPMUPOBAHUIO KO
JIOTUYECKOM KYJbTYpPhl, OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHUS K MIPUPOJIE, OKPY
YKaroIIeN cpelie Ha OCHOBE POCCUMCKUX TPAJAUIIMOHHBIX TyXOBHBIX LIEHHOCTEH, HAB
BIKOB OXPaHbl, 3aIIUThl, BOCCTAHOBJIEHUS MPUPO/Ibl, OKPYKAIOILIEH CPE/IbI.

8) HEHHOCTH HAYYHOI0 MO3HAHMS, OPUEHTUPOBAHHOTO HA BOCIIUTAHUE CTP
EMJICHHS K TIO3HAHUIO ce0s U IPYTUX JIFOAEH, MPUPOIbI M OOIIECTBA, K MOTYyUYECHUIO
3HAHHM, KAYECTBEHHOTO 00pa30BaHMsI C y4ETOM JIMYHOCTHBIX UHTEPECOB U 00IIECT
BEHHBIX MOTPEOHOCTEH.

IlesieBble OpHEeHTHPBI Pe3yJIbTATOB BOCIIUTAHUS HA YPOBHE OCHOBHOI'O 0011IET0

o0pa3oBaHuA

LleneBble OpHEHTHPHI ONPEIAEIEHBl B COOTBETCTBUM C HWHBAPUAHTHBIM
COJEP’)KaHUEM BOCIUTAHHUS OOYYalOIIMXCS HAa OCHOBE POCCHMCKHX 0a30BbIX
(TpaXIaHCKUX, KOHCTUTYLIMOHAIBHBIX) ILIEHHOCTEH, OOECHeunBaOT €IMHCTBO
BOCIIUTaHUs1, BOCIUTATENBHOTO MPOCTPAHCTBA.

[HeneBble OPUEHTHPBI

Fpamancnoe BOCIIMTAHHE




3HAIOUIMA W IPUHUMAKOIIHAKA  CBOKO  POCCHUHCKYH  TPa¥IaHCKYHO
IPUHAJIEKHOCTh (MIEHTUYHOCTh) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAJIBHOM MU
MHOTOKOH(ECCHOHAIBHOM POCCUICKOM OOIIECTBE, B MUPOBOM COOOIIIECTBE;

MOHUMAIOIIUKA CONPUYACTHOCTh K MPOLUIOMY, HACTOAIIEMY M OyIylIeMy
Hapona Poccuu, ThICSYENETHEN HCTOPUM POCCHMCKOM TOCYJapCTBEHHOCTH Ha
OCHOBE  HCTOPUYECKOIO0  IIPOCBEIIEHUS,  POCCUUCKOIO  HAUHMOHAJIBHOIO
MCTOPUYECKOIO CO3HAHUS,

OPOSBILIIONIMI  yBaXEHUE K TOCyJapcTBeHHbIM cuMBoiaMm Poccun,
IIpa3HUKaM;

IPOSIBISIOINI TOTOBHOCTh K BBIIIOJIHEHUIO O00sI3aHHOCTEH TIpakJaHUHA
Poccun, peanuszanuu cBOMX rpakJaHCKUX IPaB U CBOOOJ MpH yBaKEHUU IPaB U
CB0O0OO/I, 3aKOHHBIX HHTEPECOB APYTUX JIOACH;

BBIPKAIOIIMI HENPUATHE JTHO00M AUCKPUMHUHALMU Tpak/laH, MPOSBICHUN
AKCTPEMH3MA, TEPPOPU3MA, KOPPYILIMH B OOILIECTBE;

OPUHMMAIOIIMK  yyacTHEe B JKM3HM KJacca, 001eo0pa3oBaTeslbHOM
OpraHu3alyy, B TOM YHUCJIE CaMOYIIPABJICHUU, OPUECHTUPOBAHHBIM HA y4acTHE B
COLIMAJIbHO 3HAYUMOMU JIEATEIILHOCTH.

IlarpuoTnyeckoe BOCIUTAHUE

CO3ZHAIOIIMN CBOK  HAIMOHAIBHYK), JTHHUYECKYIO MPUHAJIECHKHOCTD,
JTO0SIUN CBOM HApOJ, €T0 TPATUIIUH, KYJIbTYPY;

MPOSBIIAIOMINN YBaXKCHUE K HCTOPUYECKOMY M KYJIBTYPHOMY HACJIEIHIO
CBOEr0 W Jpyrux HapoaoB Poccum, cumBoiiaM, TIpa3gHUKaM, NaMSTHUKaM,
TPAAULHAM HAPOJOB, MPOKUBAIOIIUX B POJHOM CTPAHE;

NPOSABJISIONIMNA UHTEPEC K MO3HAHUIO POJHOTO SI3bIKA, UCTOPUH U KYJIBTYPHI
CBOETO Kpasi, CBOEro Hapoa, Apyrux Hapoaos Poccuu;

3HAIOLIMK U YBAXKAIOWIUMK TOCTHXKEHUs Haiien Ponuuel — Poccuu B Hayke,
HCKYCCTBE, CIOpPTE, TEXHOJIOTHSX, OOEBBIC TOJBUTA M TPYJOBHIE TOCTHXKCHHS,
repoeB U 3alUTHUKOB OTeuecTBa B IMIPOIILIOM U COBPEMEHHOCTH;

MNPUHAMAOIIAN y4acTue B MEPONPUATHUAX MaTPUOTHYECKOHN
HAIPaBJIEHHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE

3HAKOUIUI ¥ YBAKAIOIIMKI TyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOErO Hapoaa,
OPUEHTUPOBAHHBI HA JYXOBHBIE LEHHOCTH M HPABCTBEHHbIE HOPMBI HApPOJOB
Poccun, poccuiickoro o01iecTBa B CUTyalUsIX HPABCTBEHHOTO BbIOOpa (C y4€ToMm
HAllMOHAJIBHOMW, PEIMTUO3HON NPUHAJIEKHOCTH);

BBIPQ)KAIOIIMI TOTOBHOCTh OLIEHHBaTh CBOE TIOBEJACHHE W MOCTYIKH,




MOBEJICHUE U TOCTYNKU APYTUX JIIOJEH ¢ MO3UIMN TPaJIUIIMOHHBIX POCCHUMCKUX
JTyXOBHO- HPABCTBEHHBIX IIEHHOCTEH M HOPM C y4E€TOM OCO3HAHMS IOCJICACTBUN
MOCTYTIKOB;

BBIPAXKAIOIINI HENPUSITUE AHTUTYMAHHBIX M aCOIUAIBHBIX TMOCTYIIKOB,
MOBEJICHMSI, MPOTUBOPEYAIINX TPAAUIIMOHHBIM B Poccuu yXOBHO-HPaBCTBEHHBIM
HOpPMaM U LIEHHOCTSIM;

CO3HAIOIIMI COOTHOIIEHHE CBOOOJBI M OTBETCTBCHHOCTH JIMYHOCTH B
YCIOBUSX WHAUBUIYyATBHOTO M OOIIECTBEHHOIO IIPOCTPAHCTBA, 3HAYECHHUE U
IIEHHOCTh MEXKHAIIMOHAJILHOTO, MEXPEJIUTHO3HOTO COTJIacusl JIFoeH, HapoJOB B
Poccum, ymeronuii 001marhest ¢ 0 IbMH pa3HbIX HAPOJ0B, BEPOUCIIOBEIaHHIH;

MPOSIBJISIONIMN  YBaXXCHUE K CTApIIUM, K POCCUHUCKHM TPaJAUIIMOHHBIM
CEMEUHBIM IIEHHOCTSIM, UHCTUTYTY Opaka KaK COI03y MY>KUMHBI U KCHIIHUHBI JJIs
CO3/IaHUSI CEMbU, POKJICHUS U BOCIIUTAHUS JCTEH;

MPOSIBIIAIONIUN MHTEPEC K YTEHHUIO, K POJHOMY S3bIKY, PYCCKOMY SI3bIKY U
JUTepaType KaK 4aCcTH TyXOBHOM KYJbTYPhI CBOETO HApOia, POCCUHCKOT0 00IIeCTRA.

ICTEeTHYECKOE BOCIIUTAHUE

BBIPQKAIOIIUM TOHUMAHUE IIEHHOCTH OTEYECTBEHHOIO U  MHPOBOIO
MCKYCCTBA, HAPOJAHBIX TPAAUIIUMN U HAPOJHOTO TBOPUECTBA B UCKYCCTBE;

MPOSIBIISIONIUN AMOIMOHATILHO-YYBCTBEHHYIO BOCIIPUUMYHMBOCTh K Pa3HbIM
BHJIAaM UCKYCCTBa, TPAIUIIMSIM U TBOPUYECTBY CBOETO U JIPYTUX HAPOJIOB, TOHUMAHUE
X BIUSHHS Ha ITIOBEACHUE JIIOJICH;

CO3HAIOIIMHI POJIb XY/10’)KECTBEHHOM KYJIBTYPhI KaK CpEJICTBA KOMMYHUKAIIUN
U CaMOBBIPKCHHS B COBPEMEHHOM OOIICCTBE, 3HAUCHHWE HPABCTBEHHBIX HOPM,
LIEHHOCTEM, TPAJAULINN B UCKYCCTBE;

OpPUEHTUPOBAHHBI Ha CAMOBBIPAKCHHE B pa3HbIX BHUJAaX HCKYCCTBa, B
XyJ10’)KECTBEHHOM TBOPYECTBE.

dusznyeckoe BocnUTaHue, (HOPMUPOBAHME KYJIBTYPHl  3JI0POBbI U
HMOITMOHAIEHOTO OJIArOTIONYYHS

MMOHUMAIONINNA I[EHHOCTh KU3HH, 3JI0POBbS M 0O€30MaCHOCTH, 3HAYCHHUC
JUYHBIX YCWJIMA B COXPAaHEHUHU 370POBBS, 3HAIONIUMN W COOJIOMAIONUN MpaBUiia
0e301macHOCTH, 0€30ITacCHOT0 TOBEICHUSI, B TOM YHCIIC B HHG)OPMAIIMOHHON CpEIE;

BBIPAKAIOIINA YCTAHOBKY Ha 3/I0pPOBBIM 00pa3 >KU3HU (340POBOE MUTAHUE,
coOJIIO/ICHUE TUTMEHUYECKUX TMPaBUi, COAJAHCUPOBAHHBIN PEXUM 3aHATHH U
OTJbIXa, PETYISIPHYIO (PU3NYCCKYIO AKTUBHOCTD);

MPOSIBIISIONINI HENPUITUE BPEAHBIX TMPUBBIUCK (KYypeHHs, yHOTpeOJeHUs
QJIKOTOJIsI, HAPKOTUKOB, UTPOBOM M WHBIX ()OPM 3aBHUCHUMOCTEH), TTOHUMAHHUE WX
MOCJICJICTBUM, Bpea it GU3NIECKOTO U TICUXHIECKOTO 370POBBS;

YMEIONUNA OCO3HABATh (PU3MUYECKOE W AMOITMOHAIIBHOE COCTOSIHHE (CBOE W




JOpYTUX JIIOJIeH), CTPEMSIIUNCA YNpaBisiATb COOCTBEHHBIM 3SMOIMOHAIBHBIM
COCTOSIHUEM,;

CIIOCOOHBIM aJanTUpPOBaTHCS K MEHSIIOLIUMCS COLIMAJIbHBIM,
UH(GOPMAIIMOHHBIM U IPUPOAHBIM YCIOBHSIM, CTPECCOBBIM CUTYAIIHSIM.

dusnueckoe BOCIIMTAaHMUC, (l)OpMI/IpOBaHI/Ie KYJbTYPHbI 310p0BOI0 06pa3a AKU3HH
U IMOIINOHAJIBHOI'O 6.113r0r10.11yq1m

dbopMupoBaHUEe KYIBTYPHI 3J0POBhS U YMOITMOHAIIEHOTO OJIATOTIONY NS :

Oepe’KHO OTHOCAIIUNCA K (PU3NYECKOMY 3/I0POBbIO, COOJIIOIAIOIINI OCHOBHbIE
mpaBuJia 3JJ0pPOBOTO U OE30MACHOTO JJIs ce0s U IPYTUX JItoiei 00pasa KU3HH, B TOM
quciie B UHPOPMALIMOHHOM Ccpeie;

BJIAJICIONINN OCHOBHBIMH HAaBBIKAMHM JIMYHOM W OOIIECTBEHHOM T'MI'HMEHBI,
0e30MacHOro MoBeACHUs B OBITY, MPUPOJIE, OOIIECTBE;

OpUEHTHUPOBAHHBIM Ha (IU3UYECKOE pa3BUTUE C YYETOM BO3MOKHOCTEH
3I0POBbBS, 3aHATUS PUKYJIBTYPOH U CIIOPTOM;

CO3HAIOUIMA W  MNPUHUMAIOMIHMA  CBOKO  MOJOBYIO  IPUHAJJIEKHOCTD,
COOTBETCTBYIOIIUE €M NICUX0(U3NIYECKHE U TOBEICHYECKUE OCOOCHHOCTH C YYETOM
BO3pacTa.

Tpynosoe Bociutanue

YBAXKAOUIMU TPY, PE3YIABTATHI CBOETO TPYAA, TPYAa APYTUX JIOAECH;
IPOSIBIISIONINI UHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO Npodeccuil u Tpyna
Pa3JIMYHOIO pOAa, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IIPEIMETHBIX 3HAHUM;

CO3HAIOIIMNA BaXXHOCTh TPY10JII00Us, 00yUeHUs TPYyy, HAKOIUIEHUSI HABBIKOB
TPYJOBO AEATEIHHOCTU Ha IPOTSXKEHUH KU3HU ISl YCTICIIHON MPO(PECCUOHATIBHON
caMopeanu3alii B pOCCUICKOM OOIIECTBE;

YYaCTBYIOIIMIA B PEUICHUU MPAKTUYECKUX TPYAOBBIX JIeJ, 3a7a4d (B CeMbe,
00111e00pa30BaTeIbHON OpraHu3allii, CBOCH MECTHOCTHU) TEXHOJOTHUYECKON W
COLIMAJIbHOM HAMpaBICHHOCTH, CHOCOOHBI WHUIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIIBHO BBIIIOIHATH TAKOTO POJIA AEATEIBHOCTD;

BBIPAXKAIOUIMI TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY U IOCTPOCHHIO
WHAMBUIYAIBHON TPAaeKTOPUH OOpa3oBaHMUsl W >KU3HEHHBIX IJIAHOB C Y4YETOM
JMYHBIX U OOIIECTBEHHBIX HHTEPECOB, IOTPEOHOCTEH.

IKOJOrNYEeCKOe BOCIUTAHHUE

NOHMMAIOIIMN 3HAUYEHUE U III00ATbHBIN XapaKTep SKOJIOTHYECKUX TPoOIIieM,
nyTel UX pelieHus, 3HaUeHHEe FKOJIOTMYECKOI KyIbTYphl YeJIOBEKa, OOIIECTBa,
CO3HAIOIIUK CBOIO OTBETCTBEHHOCTh KaK TpaKAaHMHA M TOTpeOUTesns B




YCJIOBUSIX B3aUMOCBSI3M IPUPOIHON, TEXHOJIOTUUECKON U COUMAIIBHOU CPENT;
BBIPAXKAIOIINI aKTUBHOE HEMPUATUE ICUCTBUMN, TPUHOCAILINX BPEI IPUPO/IE;
OpUEHTUPOBAHHBIN HA TPUMEHEHHUE 3HAHUI €CTECTBEHHBIX U COLMAIIbHBIX HAYK
JUISl peIeHus 3a/1a4 B 00JIaCTH OXpaHbl IPUPObL, IIIAHUPOBAHHS CBOMX MOCTYIIKOB
Y OLIEHKHU UX BO3MOXKHBIX ITIOCIEACTBUM I OKPYXKAIOIIEN CPENbL;
YYACTBYIOIIMM B IPAKTUYECKOM  JIESITEIBHOCTH  JKOJOTMYECKOU,
IIPUPOTOOXPAHHON HAIIPABIEHHOCTH.

HEHHOCTI/I HAYYHOI'0 MIO3HAHHUSA

BBIPKAIONIMIM TTO3HABATEIbHBIE MHTEPECHI B Pa3HBIX MPEAMETHBIX 00JIacTAX
C YU4€TOM UHJIUBUIYAIBHBIX HHTEPECOB, CIIOCOOHOCTEMN, JOCTHXKCHUH;

OPUCHTUPOBAHHBIN B JIESITEIBHOCTH HA HAy4YHbIE 3HAHUA O MPUPOAEC U
0011IeCTBE, B3aUMOCBSI3X YEJIOBEKa C MPUPOIHON U COLIMATBHOMN CPEIoH;

pa3BUBAIOIIUM HaBBIKM HCIIOJB30BAHUSL PA3JIMUHBIX CPEACTB IO3HAHUA,
HAKOIUJICHUS! 3HAHUI O MHpe (S3BIKOBAs, YUTATEIbCKASI KYJIbTYpa, JACSITEIbHOCTH B
uH(pOpMaITMOHHOU, ITU(POBOI cpesie);

JEMOHCTPUPYIOIINI  HaBBIKM  HAOMIOACHUM,  HaKoIieHUus  (akKToB,
OCMBICJICHUS OIbITA B €CTECTBEHHOHAYYHOW M T'yMaHUTapHOW 00JacTsIX MO3HAHUA,
UCCJIEeI0BATENBCKON AESTENBHOCTH.

MpunoxxeHue 2

Kputepum oueHmMBaHUA No y4ebHOMY npeameTy «Xummsa»
OueHnBaHMe yCTHOro oTeeTa

OTmeTKa «5»

® 1aH NOJIHbIMA N NPABW/IbHbIN OTBET HA OCHOBAHUM U3YYEHHbIX TEOPUNA,

® MaTepunan N3N0oxKeH B onpep,eneHHoi/'l JIOTUYECcKomn nocnenoBaTte/ZIbHOCTH,
NNTEPATYPHBLIM A3bIKOM.

® OTBET CaMOCTOSITE/IbHbIN, BO3MOXKHa 0AHa HecyllecTBeHHanA ownbKa.
OTmeTKa «4»

® /1aH NOJIHbIM N NPABU/IbHbIN OTBET Ha OCHOBAHWM N3YYEHHbIX TEOPUNA,
® MaTepuas U3N0XKEeH B onNpeae/ieHHON Nocaea0BaTe/IbHOCTY,

® OTBET CAMOCTOATE/IbHbI I?l,



¢ nonyuweHobl 2-3 HecyuwecCcTBeHHblE OLLIM6I-(VI, ncnpasaeHHbIE MO TpE6OBaHMIO
ydyutena, uan AaH

Heno/IHbIM U HeYEeTKUM OTBeT.
OTmeTKa «3»

® [1aH MOJIHbIA OTBET, HO NPW 3TOM AO0MNYLLEHA CYLLEeCTBEHHAA owWmnbKa. unm oTeeT
HEeNO/IHbIN,

NOCTPOEH HECBA3HO.
OTmeTKa «2»

® OTBET O6Hapy>KMBaeT HeENOHMMaHMWEe OCHOBHOTIO cogepKaHnAa y‘-IE6HOFO
maTtepumana,

® ONYLLEHbI CYLLECTBEHHbIE OLIMOKM, KOTOpPbIE YUYaALLMIACA HE MOXKET UCNPaBUTb
Npu HaBoAALMX

BOMpPOCax yuntens.
OTtmeTKa «1»

® OTCYTCTBME OTBETA.
OueHnBaHWe NUCbMEHHbIX paboT
OueHnBaHWE KOHTPO/IbHbIX paboT
OTmeTKa «5»

® [1aH MOJIHbI OTBET Ha OCHOBE N3YYEHHbIX TEOPUI, BOSMOXKHA HECYLLLECTBEHHAA
owmnbkad

® BbINoHEHO 96 — 100 % paboTbl.
OTmeTKa «4»

¢ NONYyCTUMa HEKOTOPAA HEMNOJ/IHOTA OTBETA, MOXET 6bITb He bonee ABYyX
HeCyuw,eCTBEHHDbIX

ownboK.
® BbINO/IHEHO 76 — 95 % paboTbl.
OTmeTKa «3»

® paboTa BbINO/IHEHA HEMOJIHO MMEETCA He boaiee OAHOM CyLLLEeCTBEHHOW OWNOKHK
n2-3



HecyL.,eCTBEHHbIE,
® BbINONHEHO 55 — 75 % paboTbl.

OTmeTKa «2»:

® MEETCA HECKOIbKO CYLLLEeCTBEHHbIX OLINOOK.
® BbINO/HEHO MeHee 55 % paboTbl.

OTmeTKa «1»:

® paboTa He BbINO/IHEHA.

OueHnBaHMe TecToBbIX paboT

TecT 13 5 BonpocoBs (TEKyLW M KOHTPOb)
OTmeTKa «5»

® HeT oWwmnbOoK

OTmeTKa «4»

* fonyLleHa o4Ha ownbKa.

OTmeTKa «3»

® 10MYLWEHO 2 OWNDBKMN.

OTmeTKa «2»

® 10MYLWEHO 3 OWNBKMN.

OTmeTKa «1»

® paboTa He BbINO/HEHaA.

TecT 13 10-15 BONpocoB (Nepruogmnyeckmnii KOHTPOb)
OTmeTKa «5»

® naHo 91 — 100 % npaBUIbHbIX OTBETOB.
OTmeTKa «4»

e naHo 81 — 90 % npaBUAbHbIX OTBETOB.
OTmeTKa «3»

e naHo 60 — 80 % npaBUAbHbIX OTBETOB.

OTmeTKa «2»



® 1aHO meHee 60 % NpaBUAbHbLIX OTBETOB.

OTmeTKa «1»

® paboTa He BbINO/IHEHA.

Tect 13 20 -30 BONPOCOB (MTOroBbIN KOHTPOb)

OTmeTKa «5»

e naHo 91 — 100 % npaBUAbHbIX OTBETOB.

OTmeTKa «4»

e naHo 81 — 90 % npaBMAbHbIX OTBETOB.

OTmeTKa «3»

e naHo 60 — 80 % nNpaBuAbHbIX OTBETOB.

OTmeTKa «2»

e naHO meHee 60 % NpaBU/IbHbIX OTBETOB.

OTmeTKa «1»

® paboTa He BbINONHEHaA.

OueHKa YMeHUIN peLlaTb pacyeTHble 3a4a4m

OTmeTKa «5»

® B IOTMYECKOM PACCYKAEHUU U peLIEHMN HET owmnbOoK

OTmeTKa «4»

® B JIOTM4ECKOM PACCYKAEHUN N PELLEHUM HET CYLLEeCTBEHHbIX OLWMOOK,
e fonyueHo He 6osee ABYX HECYLLLECTBEHHbIX OLWMOOK.

OTmeTKa «3»

® B /IOTMYECKOM PACCYKAEHUM HET CYLLECTBEHHbIX OWMOOK,

® 10NYCKAETCA CYLLEeCTBEHHAA OWMNOKA B MaTeEMATUUYECKMX pacyeTax.
OTmeTKa «2»

® UMEITCA CYLLLECTBEHHbIE OLUMOKKN B IOTMYECKOM PACCYKAEHUN U
peleHnu

OtmeTKa «1»



® OTCYTCTBME OTBETA Ha 334aHue.
OugeHKa BbINOIHEHWA NPAKTUYECKUX PABOT NO MHCTPYKLLNM

MpaKTuyeckne paboTbl MO XMMUM BbINOAHAIOTCA B TETPAAAX ANA NPAKTUYECKUX
pabor. MNpwu

OLLeHMBAHMM OTYETA NO BbIMNOJIHEHUIO NPAKTUYECKoM paboTbl 0cob0e BHUMAHUE
yAenseTcsa KauecTsy

M NONHOTE CAMOCTOATE/NIbHbIX BbIBOAOB YYEHMKA.

KonunyectBo npakTnyeckux pabot onpeaeneHo B nporpamme.

B TeueHune yyebHoOro roaa Tetpaam ANs NpakTUYeckux paboT xpaHUTCA B LLKOJE.
OTmeTKa «5»

® SKCNepMMeHT BbiNOJIHEH NMOJIHOCTbIO. CoenaHoil npaBuibHblE Ha6l'll-0ﬂ,eHMﬂ n
BbiBOAbI,

® 3KCMEPUMEHT OCYLLLECTB/IEH MO NaHY, C y4eTOM TEXHUKKN Be3onacHOCTU
nnpasun

paboTbl C BewecTsamun 1 npubopamu,

® NPOAB/AEHbI OPraHM3aLMOHHO-TPYAOBbIE YMEHUS (NoALepPKMBAETCS YUCTOTA
paboyero mecra,

nopAaoK Ha CTtos1€, 3BKOHOMHO UCMOJIb3YHOTCA peaKTMBbI).

e fonyLeHbl He boJsiee ABYX HECYLLLECTBEHHbIX OLUMBOK Npu opopmMmaeHnn
paboTbl.

OTmeTKa «4»

® 3KCMEPUMEHT BbINOJIHEH HENOIHO MM HabtOAATCA HECYLLECTBEHHbIE
ownbkm B paboTe ¢

BeLWecTBaMm 1 npnbopamu.
OTmeTKa «3»
® OTBET HEMNO/IHbIN, paboTa BbINONHEHA NPABU/IbHO HE MEHEE, YEM HAMNOJIOBUHY,

® fOMNyLLEHA CYLLECTBEHHAA OWMOKa (B X04e 3KCNepuUMeHTa, B 0O0BbACHEHMN, B
opopmneHmnu



paboTbl, No Tb npu paboTe ¢ BewecTBamu 1 Nnpnbopamm), KOTOPYHO yyaLuiica
McnpaBaneT no

TpeboBaHuio yuntens. [lonyckaerca opopmaeHme paboTbl 6e3 3anncu ypaBHEHN
peakuunn.

b 3KCI'IepVIMeHT MOJIHOCTbIO BbIMOJ/IHEH B COOTBETCTBUN C UHCTPYKUMNAMU U
npasnaamum TEXHUKN

6e3onacHocTh, HO paboTa He opopmaeHa.
OTmeTKa «2»
® BbINO/IHEHO MeHee NoI0BMHbI PaboTbl;

e foNyLLEHbI ABe NAu bonee cylecTBeHHbIe OWNBKM B X04e 3KCNEepMMEHTa, B
obbACHEHMUN,

B obopmneHnun paboTtsbl, no Tb npu paboTe ¢ BewectBamn n npubopamm),
KOTOpbIe yYyalLnica He

MOXET UCNPaBUTD.
OTtmeTKa «1»

® paboTa He BbINOJIHEHA,

® NO/IHOE OTCYTCTBME IKCNEPUMEHTA/IbHBIX YMEHUN.
OueHKa YMeHMIN pewaTb 3KCNepMMEHTaIbHble 3a4a4m

Mpw OUEHKe 3TOro YMeHMA cneayeT yunTbiBaTb HabAOAEHUS yunUTENA U
npeabaBasemble

yYallMmca pe3ynbTaTbl BbIMOJHEHUA OMNbITOB.
OTmeTKa «5»
® MJ1aH PeLIeHNA 3a4a4M COCTABNAEH NPABUIbLHO,

® ocyuwiecrtBneH ﬂO,CI,60p XUMUHECKNX PEaKTUBOB U O60pYﬂ,OBaHVIFI, IKCNEPUMEHT
BbIMOJIHEH

NOJIHOCTbIO,
® 1aHO NO/IHOEe 06BbACHEHME U CAeNaHbl BbIBOAbI.
OTmeTKa «4»

® M1aH peweHnAa CoCtaBseH NpaBunJibHO.



® ocyuwiecrtBneH HO,D,60p XMMUYECKNX PEAKTNBOB U O60py,£I,OBaHMF|,
® SKCNepMMeHT BbiNOJIHEH NOJIHOCTbIO,

® fonyuweHo He 6onee ABYyX HECYLLLECTBEHHbIX OWIMOOK (B 06BACHEHMN U
BbIBOAAX).

OTmeTKa «3»
® MJ1aH peLleHnA COCTAaBNAEH NPABUAbLHO,
e ocyuwecTsaeH noabop XMMmn4ecKkmMx peakTMBoB 1 obopyaoBaHus,

® 3KCNEPUMEHT BbINOJIHEH HE MEHEE, YEM HaMOI0BUHY, AOMNYLLEHA CYLLLECTBEHHasA
owmnbkKa B

06bACHEHUN U BblBOAAX,
® SKCNepMMEHT BbINOJIHEH NOJIHOCTbIO, OTYET HEe COCTaB/1EH

¢ fonyuwleHbl HapyweHUnA TeEXHUKHU 6930I’IaCHOCTVI, 9KCNEepPUMEHT BbINOJIHEH
NOJIHOCTbIO, CAe1aHbl

HecyLw,ecTBEHHble OWNOKN B 06BACHEHMN N BbIBOAAX.
OTmeTKa «2»

e fonyLeHbl ABe U bonee oWNBKM (B NNaHe pelleHus, B noabope XMMUUYECKUX,
PEaKTUBOB U

obopyaoBaHua, B 06bACHEHUN U BbIBOAAX).

® flONYLWEHbl HApYLEeHNA TeEXHUKK Be3onacHOCTH
OTmeTKa «1»

® 33/a4a He peLueHa.

® He NPUCTYNuA K paboTe
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