Kpachonapekuii kpait, Kopenosckuii paiio, ct. [LiaTHHpoBCKas
MyHHUHMNATBHOE aBTOHOMHOE HeKOMMepyecKoe 001eobpazoBaTe/IbHOC yUpEeKACHHE
cpennss obieobpasosatensHas wkona Ne 25 umenn Mapuana Coserckoro Cotosa
[eoprus Kosncrantunosuya XykoBa

MYHHLMNAIBHOTO 00pazoBaHus KopeHoBCKHi paioH

YTBEPXJIEHO
X

/ apemetmeu neuahw 4ecKOro CoBeTa
“oT28. 08 2023 rona’ pomxon Ne |

PABOYA{ ITPOT'PAMMA

no XuMHH
Yposenb o6pazosanus (knacc) cpeaee obuiee odpasosanue (11 kiacc)
KonuuecTBo yacoB: 34 yaca VpoBeHb: 6a30BBIif
Yyuurens: CoTHuk JleHHC AJleKCaHIPOBHY

INporpamma paspaGotana B cootserctsun ¢ PI'OC OO0 na ocHose DenepanbHoi
O6pasosatenbHOii [IporpaMmsL.
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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE CpPEIHETO OO0Iero odpazoBaHus pa3zpaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 No 273-®3 «0O6 oOpa3oBaHUUB
Poccuiickori ®enepanuu», TpeOoBaHMN K pe3yiabTaTaM OCBOCHHUs (deaepaibHON
oOpa3zoBaTelnbHON MporpamMmel  cpeaHero obmero ob6paszoBanus (DPOII  COO),
NpencTaBleHHbIX B dDenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenuuu mnpemnojaBaHus y4yeOHOro TmpeaMera «XUMHI»B
oOpa3oBaTelnbHBIX Opranuzauusax Poccuiickoil denepannu, peaau3yrolUX OCHOBHBIE
oOpa3oBaTelbHbIE MPOrPaMMbl, M OCHOBHBIX TMOJOXKEHUU «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoit ®@enepaunn Ha nepuon Ao 2025 roma» (Pacnopsixenue
[IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.)

CocTaBiOmUMHU peaMeTa «XUMHUS ABIIOTCS 0a30BbIe Kypchl — «OpraHndeckas
xumusi» U «OO0IIast 1 HeOpraHWYECKasi XUMHU», OCHOBHBIM KOMITOHEHTOM COJEpKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKu: CHCTEMa 3HAHMM MO HEOpPraHUYeCKOi
XUMUU (C BKIIOYCHHWEM 3HAHWM W3 OOmEed XWUMHH) W OPraHWYeCKOW XHMHH.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHMW MPU HU3YYEHUM MpeaMera oOecreurBaeT
BO3MOKHOCTh PaCCMOTPEHHSI BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHITHIA,
3aKOHOB U TEOPUN XUMUU.

CtpykTypa coaepxkaHus KypcoB — «Opranmueckas xumusi» U «OOmas wu
HeopraHudeckas XuMus» cpopMUpoBaHa B MporpaMMe o XMMHHU Ha OCHOBE CUCTEMHOTO
NoaxoJa K UW3Y4YCHHI0O Yy4yeOHOro wmarepuasia ©  OOYCIIOBI€HAa HCTOPUYECKU
000OCHOBaHHBIM Pa3BUTUEM 3HAHMM Ha ONpeNeTEHHBIX TEOPETUUECKUX YPOBHSIX. Tak,B
Kypce OpPraHMYeCKOM XMMHH BELIECTBAa PAacCMATPUBAIOTCS HAa YPOBHE KJIIACCHUECKOMN
TEOPUH CTPOCHUSI OPraHUYECKUX COCUHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX U
ANIEKTPOHHBIX MPEACTABICHUA O CTpOEHUH BellecTB. CBeeHusl 00 U3y4aeMbIX B Kypce
BEIIECTBAX JalOTCAd B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAMHEHMHA. B Kypce OpraHm4eckodl XHWMHUU TOIY4YalOT pa3BUTHE
chopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl IEPBOHAYAIbHbBIC
MPEACTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKALMOHHBIX IPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIH.

B yuebHOM miaHe cpemgHero oOuiero oopasoBaHusl npeaMer «Xumus» 0a30BOro
YPOBHSI BXOAUT B COCTaB MpeAMeTHON 00sacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO1ee 4ncI0 4YacoB, PEKOMEHAOBAHHBIX I H3ydeHHS XHMHH — 68 dYacos:
B 10 xiacce — 34 yaca (1 yac B Hemenmo), B 11 kinacce — 34 vaca (1 yac B Hefemio).
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COILEPXKXAHUE OBYUYEHUA
11 KJIACC
Teopernyeckune 0CHOBBI XMMHUH

XUMHUYECKUM 31eMeHT. AToM. SAapo aroma, M30TOIBI. DJIEKTPOHHAs 00O0JIOYKA.
DHepreTHYeckue ypOBHH, IMOIYPOBHU. ATOMHBIE OpOWTanmu, S-, P-, d- DIEMEHTHI.

Oco0eHHOCTH paclpeeieHus JIEKTPOHOB M0 OpOUTAIIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(DUTYypaIys aTOMOB.

Ilepnognueckmii 3akoH n [lepuonnueckas cucrema XxuMu4ecknx dnemMeHToB J1.M.
MenpeneeBa. CBs3b MEPUOIUUECKOrO 3aKOHA U [leproinuecKkoil CUCTEMBI XUMUYECKUX
anementoB J[.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMU
MIPOCTBIX U CJIOXKHBIX BEHIECTB IO TPyINIlaM U NepuoAaM. 3HAYCHHUE MEPHOIUYECKOrO
3aKOHA B Pa3BUTUHU HAYKHU.

Crtpoenue BeliecTBa. XUMUYECKAs CBsA3b. BUIbl XUMUYECKOU CBSI3U (KOBaJICHTHAs
HEMOJIIpHAs W TOJspHAs, WOHHAs, MeTa/uindeckas). MexaHu3Mbl 00pa30BaHUS
KOBJICHTHOM XUMUYECKOU CBA3U (OOMEHHBIN U JIOHOPHO-aKLEeNTOPHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTpUIIATENBHOCTh. CTENeHb OKUCICHUS. VIOHBI: KAaTUOHBI
W aHWOHBl BeliecTBa MOJNEKYISIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH
MTOCTOSIHCTBA COCTaBa BELIECTBA. TUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCUMOCTH
CBOMCTBA BEIIECTBOT THIIA KPUCTAULIMYECKON PEIIETKHU.

[TonsTHe 0 AuCHIepCHBIX cucTeMax. MicTuHHBIE M KOJTTOMAHBIE pacTBOPBI. MaccoBas
JI0JI BEUIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coenuHeHud. HoMeHknaTypa HEOpraHUYECKHUX
BellecTB. ['eHeTndeckass CBSI3b  HEOPraHMYECKUX BEIIECTB, MPUHAIIEKAIINX
K pa3JINYHbIM KJIACCaM.

Xumnueckas peakius. Kinaccupukanms XuMUYECKUX peakuii B HEOPraHMYECKOM
U OPraHWYeCKOM XHMMHUHU. 3aKOH COXPAHEHMsSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MIpeBpalIeHUs DHEPTUU NTPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nudHbIX ¢akTopoB. OOpaTumbie
peakiuu. XumMuyeckoe paBHoBecue. DaKTOPHI, BIUSIONIAE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle Ilarense.

OnekTponuTnueckas auccormanusa. CuibHbIE W ciadbie dekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpaJIbHAs, 1ieNiouHas. [lonamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakiun noHHOro oomeHa. I uopoaus HeopeaHuueckux u
OP2AHUYECKUX BeU{eCa.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. [lowamue 06  3nekmponuze
pacniagos u pacmeopos coneu. llpumenenue 21eKmpoausa.

JKcNepUMEHTAIbHbIE METOIbI M3Y4YeHHs] BelleCTB U UX NMpeBpalleHni
Hemonctpanus tabnui «llepuonuueckas cucrema xumudeckux siaementos JI.1.
MenzeneeBa», HU3y4eHUE MOJENEH KPHUCTAUIMYECKUMX  PEIIETOK, HAOMI0JIEHUE U
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OMHUCAHUE JIEMOHCTPAIIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3joKeHUE MEepOKCHUaA
BOJIOpPOJIa B MPHUCYTCTBUM Karajiu3aTopa, ONpEIeiIeHUE CpeAbl PacTBOPOB BEIIECTB
C MOMOIIBIO YHUBEPCAIHHOTO WHAUKATOPA, PEAKIUU MOHHOTO OOMEHA), MPOBEICHUE
MpPaKTUYECKON paboThl «BnusHue pa3audHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKium».

PacuéTHble 3apaun
Pacuérpl 0 ypaBHEHHSIM XUMUUYECKHX PEAKIMH, B TOM YHUCJIE TEPMOXHUMHUUYECKUE
pacu€rhl, pacU€Thl C UCHOJIB30BAHUEM MTOHATHUS «MAcCOBas JI0JIs1 BEIIECTBAY.

Heopranunuyeckass xuMus

Hemeramnel. Ilonoxenue HemeramnoB B Ilepuoamyeckonl cucremMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa u ocoOEHHOCTH cTpoeHus: aToMOB. du3znueckue cBOMCTBRA
HEMETAJIOB. AJUIOTPONHS HEMETaUIoB (Ha MpHMEpe KHCIopoja, cephl, docdopa u
yriiepoza).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJioreHOB, CEphl, a30Ta,
dbocdopa, yriaepoga U KpeMHHUS) U UX COCAUHEHHM (OKCHIOB, KHUCIOPOICOACPKAIINX
KHCJIOT, BOJOPOAHBIX COCTMHEHUN).

[IpyuMeHeHne BaXXHEMIIMX HEMETAUIOB U UX coenuHeHur. Mertauibl. [lomoxenue

MetauioB B Ilepuoguueckoi cucreMe xumuuyeckux ainemeHtoB .M. Menneneena.

OCOOCHHOCTH CTPOCHHS DJJICKTPOHHBIX O00OJOYEK aTOMOB MeTaioB. QOrmue

dbuszndeckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHYECKHM P

HaIPSKEHUU METAJIJIOB.

XHWMHUYECKHE CBOMCTBA BAKHECHUIIINX METAUIOB (HATPUM, KaJIUH, KaJIbIIMH, MarHui,
ATIOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl TONy4YeHUsT MeTauioB. Memannypeus. Kopposzus memannos.
Cnoco6ul 3auumsi om koppo3uu. IIpuMeHeHre METalIoB B OBITY U TEXHUKE.

3KCHepHMeHTaﬂbele METOAbI U3YYCHHUSH BCIICCTB U UX npeBpameHnﬁ

HSY‘IGHI/IC KOJIJICKIOIMH «Meranabl u CIIJIaBbI», 06p3.3HOB HCMCTAJIJIOB, PCIICHHC
OKCIICPUMCHTAJIbHBIX  3a1a4, Ha6J'IIOI[eHI/IC U OIHMCAHUC ACMOHCTPAIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂGﬁCTBHG T'MApPOKCHUAA aJIIOMUHUA C paCTBOPAMU KHUCIIOT
u menoqeﬁ, Ka4CCTBCHHBIC PCAKIIMHU HA KATHUOHLL MeTaJIJ'IOB).

PacuéTHble 3agaun

Pacu€rer maccel BemiecTBa WM 00BEMA Ta30B MO HW3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCe WIH 00bEMY OJTHOTO U3 YYAaCTBYIOIIHMX B PEAKIIMU BEIIECTB, PACUETHI
Macchl (00BEMaA, KOJTMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CJIM OJHO W3 BEIIECTB
UMEET IPUMECH.

XHuMHUSA ¥ JKM3Hb

Ponpr xumum B oOecrnedeHHMH 3KOJIOTHYECKOM, HSHEPreTUYECKOW W IHUIIEBOU
0€30MacHOCTH, Pa3BUTHU MEIUIIUHBL. [IoOHATHE 0 HaAyYHBIX METOAaX MO3HAHUSI BEIIECTB
Y XUMUYECKUX PEaKIUU.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYYEHHUS
Ba)KHEUIIINX BEIIECTB.
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YenoBek B MUpE BENIECTB U MaTEPHUAIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE =~ MaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMHKa,  MaTepuasbl s
AIICKTPOHUKH, HAHOMAaTepHUasbl, OPraHUUYECKUE U MUHEPAJIbHBIE YI00pEHHUS.

XuMHSI W 3J0pOBbE 4YEIOBEKA: IMPABWIA MCIOJb30BAHUA JIEKAPCTBEHHBIX
rpenapaToB, IpaBwia OE30MaCHOIO MCIOJIB30BAHMS IMpernapaToB OBITOBONH XUMHUH
B IIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbie CBA3U

Peanuzammst MeXnpenMETHBIX CBA3€H MPU WU3YYCHUH OOIIeH W HEOpPTaHWYeCKOU
xumMuH B 11 Kimacce oCymIecTBISIETCS Yyepe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX [IOHSTUW, TaK W IIOHSATHM, SBJSIIOIIMXCS CUCTEMHBIMUA JJISI OTHEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, Kiaccu(uKalus, MNEePUOJUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

duznka: MaTepus, SJHEPrus, Macca, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, YHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TENIO, 00BEM,

arperaTHoe COCTOSTHUE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U SAUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTema, ouocdepa, MakKpo- U MUKPOIIIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOpPHBIE MOPOJIbI, IOJE3HBIE HCKOMAeMble, TOIUIUBO,
pPECYPCBL.

TexHomorusi: XuUMUYECKass MPOMBIIIJIEHHOCTh, METAJUIyprus, MPOU3BOJCTBO
CTPOUTENIBHBIX ~ MAaTEpUaJiOB, CEIbCKOXO3SMCTBEHHOE  MPOU3BOACTBO,  MHILEBas
MIPOMBIILJIEHHOCTb, dbapmarieBTHUYECKAS IPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETUYECKUX  MpenaparoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpPHUAaJIOB,
AIIEKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOT U H.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS 00yUarOIUMUCS
mporpaMMm cpeaHero oOiiero o60pa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM). HayduHo-Meroauueckoil OCHOBOM [JIsi pa3pabOTKU  IJIAHUPYEMBIX
pPE3yJIbTAaTOB OCBOEHUS MPOTrpaMM CpeHEro 001ero o0pa3oBaHusl SABIISETCSI CUCTEMHO-
JESATEIBHOCTHBIN MOAXO.

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUA IpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOIIEro
0o0pa30BaHus BBIJIEIEHBI CAEAYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYKE MOTHBAIUU K 00YUYEHUIO;

I[EJICHATPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHHN JHMYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEH W UCTOPUUYECKHUX TPAAUIIUNA 0a30BOM HAYKU XUMUH;

FOTOBHOCTh M  CIIOCOOHOCTh OOYYaloIIMXCS PYKOBOJCTBOBAaThCSI B  CBOEH
JESITEIbHOCTU LICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHM, TPUCYIIUMU 1IEJOCTHOM cCUCTEME
XUMHYECKOro 00pa3oBaHus;

HAJIMYKE MPaBOCO3HAHMS HKOJIOTMYECKON KYJIbTYpPbl U CIOCOOHOCTH CTaBUTh LIENU
U CTPOUTH KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MTPEAMETA «XUMHMSI» TOCTUTAKOTCS B €IMHCTBE
y4eOHOH M BOCIUTATENbHOW JIESATENBHOCTH B COOTBETCTBHM C TYMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U U€aIaMu POCCUICKOIO
TPaXKJAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMaMHU M TIPABUIIAMH MTOBEIEHUS,
CHOCOOCTBYIOIIMMH IIpOLIECCAaM CaMOIIO3HAHUS, CaMOpPa3BUTUSI W HPABCTBEHHOTO
CTaHOBJICHHSI TIMYHOCTH 00YyYaIOIIUXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMera  «XUMHSA»  OTpPa)xarorT
c()OPMHUPOBAHHOCTh  OMbITAa [O3HABATEIbHOM M  MPAaKTUYECKOW  JAESITeIbHOCTH
00y4aroImuxcs 1Mo peagnu3aluy NPUHATHIX B 0011I€CTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMA:

OCO3HaHHsI OOYYaIOIUMKCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH,
YB@KEHUS K 3aKOHY U TIPABOMOPSIIKY;

NPEACTaBACHUS O COIMATbHBIX HOPMaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCILHOCTH MPH CO3MaHHU YUEOHBIX
IPOEKTOB, PEIIEHHH Y4eOHBIX U IO3HABATEIbHBIX 3a[ad, BBIMOJHCHHH XHMHYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHUMATh U INPUHUMATb MOTUBLI, HAMCPCHUA, JIOTUKY U apTYMCHTLI
APYIrux Mpu aHaJIN3¢C PA3JIMIHbIX BUI0B y‘-IG6HOI>i ACATCIBbHOCTH,

2) NIATPHOTHYECKOTO BOCTIMTAHMS

LIECHHOCTHOIO  OTHOIIEHUSA K MCTOPUYECKOMY H  HAYYHOMY  HaCJIEIUIO
OTEYECTBEHHOU XUMUU;

YBQXEHUSI K TIPOLIECCY TBOPYECTBA B O00JACTU TEOPUU U MPAKTHUECKOTO
NPUMEHEHHUST XUMHHU, OCO3HAHUA TOIO, YTO JOCTHXKEHUS HAyKU €CThb pPE3YyJbTar
JUTUTENIBHBIX HAOIIOEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAbHBIX TTOMCKOB, TOCTOSTHHOTO
TpyZa y4E€HBIX U IPAKTUKOB;

VMHTEPECA U TO3HABATEIBHBIX MOTHUBOB B IIOJIYYEHUH U IIOCIEAYIOIIEM AHAIU3E
uH(GOPMAITUH O TIEPENOBBIX TOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSL:

HPaBCTBEHHOI'O CO3HAHMsI, ITUYECKOIO ITIOBEICHHUSI;

CIIOCOOHOCTH OLIEHMBAaTh CHUTYallMM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUAMMU,U
IIPUHUMATHh OCO3HAHHBIC PELIEHUS, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIH
LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IOBEIECHUE U ITOCTYIIKM CBOMX TOBAapULIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUM 3TUX ITIOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPHI 3I0POBbSI:

NOHMMAaHUS LIEHHOCTEN 3/10pOBOr0 M 06€30MacHOro oopasa XKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (HU3MYECKOMY U TMCHUXUYECKOMY
3JI0pOBBIO;

cOoOIO/IeHUsT TpaBWJl OE€30MacHOro OOpallleHuss C BEHIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

NOHMMAaHUSl LIEHHOCTU MpaBWJI UHIUBUAYAIbHOIO U KOJUIEKTUBHOI'O 0€30IacHOro
MOBEACHUS B CUTYALMSIX, YTPOXKAOIIUX 3J0POBBIO U XKU3HH JIIOJIEH;

OCO3HAHMS TIOCHEACTBUM W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TPy10BOT0 BOCIIUTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATENbCKOM eI TENIbHOCTH,
OOIIIECTBEHHO MOJIE3HOMN, TBOPUYECKON U APYTHX BUJAX JIEATECIHLHOCTH;

YCTAaHOBKU HA aKTUBHOE Y4YaCTHE B PELICHUM MPAKTUYECKUX 3a]ay COIMaIbHOU
HaIIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K TNPAKTUYECKOMY M3yYeHHIO Tpodeccuil  pa3uyHOro  poja,
B TOM YHCJIE€ HA OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUI 10 XUMUH;

YBaXXEHUSI K TPYLY, JIIOJSM TPyAa U pe3yJibTaTaM TPYJ0BOM JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIBHOU TPACKTOPUU OOpa30BaHUA,
Oynymiedt mpodeccuu M pean3alui COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C Y4E€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XWMHHU, HHTEPECOB U TOTpeOHOCTEH
00I11eCTBA;
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6) 3K0JIOrnYecKOro BOCIIMTAHUS :

AKOJIOTHYECKU 11eJIECOO0pPa3HOr0 OTHOLIEHUA K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMaHUsl TJ00aJbHOTO XapakTepa OSKOJOTMYECKHX MpoOJIeM, BIHSHHUS
HDKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE NPUPOJHON Y COLMATIBHOM CPEBL,

OCO3HAHMSI HEOOXOJWMOCTH HMCIOJb30BaHUS JOCTUKEHUN XUMHUHU JJis PELICHUS
BOIIPOCOB PallMOHAIBHOTO MPUPOAOTIOIb30BAHHUS;

AKTUBHOI'O HENPUATHS JEHUCTBUM, NMPUHOCIIIMX BPEId OKPYXKAOUIECH MPUPOIHOU
cpele, yMEHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJIOTMYECKUE IIOCIENCTBUS
MPEANPUHUMAEMBIX JEHCTBUM U NIPEAOTBPAIIATh UX;

HAJIU4MUS PA3BUTOrO SKOJOIMYECKOIO0 MBIIUIEHUS, 3KOJIOTMYECKOW KYJIBTYPBI,
OMbITA JIEATENIBHOCTH HKOJOTMYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B TTO3HABATEIbHON, KOMMYHUKATUBHOM U COITMAIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH HJIEOJIOTMU XeMO(oOuu;

7) IEHHOCTH HAYYHOI'0 TTO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOMN TPAKTUKH,

MOHUMAaHHUS CHeNU(PUKY XUMHUHM KaK HAyKW, OCO3HaHUs €€ poiu B (POpMUpPOBAHUU
pallMOHAJILHOIO HAYYHOIO MBIIUICHUS, CO3JaHUU  IIEJIOCTHOTO  MPEACTABICHUS
00 OKpYy’KaroIieM MHUpe Kak O €IMHCTBE MPUPOBI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU Mpo0ieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTU B 0COO0M 3HAUMMOCTH XUMUH JIJISi COBPEMEHHOM ITUBUIIM3ALIUN: B €€
I'YMaHUCTUYECKOW HAINpaBICHHOCTH W BaXHOHW pOJIM B CO3JaHUM HOBOH 0asbl
MaTepuaibHOW KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YeJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, TUIIIEBON M SKOJIOTMYECKOM O€3011acHOCTH,
B Pa3BUTHM MEIUIIMHBI, O0CCIIEYEHUU YCIOBUU YCICIIHOTO TPyJda U DKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: ITOHMMAHUs CYIIHOCTH METOHOB IO3HAHWS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJL30BaTh IOJIydaeMble
3HAHUS JUIsl aHaIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETo MUpPa U TTPOUCXOISAIINXB
HEM M3MEHEHWH, YMEHHUS JielaTh OOOCHOBAaHHBIC 3aKJIIOUYEHHsS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C IEJTBIO TIOTYYCHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMHUUYECKHUE 3HAHUS JJIS PEIICHUS
po0JieM B pEAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBHM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJla B pa3inuuHbIX cdepax mnpodeccrnoHanbHON
NEATEIbHOCTH.
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METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YIeOHOTO mpeamera « XUMHUs» Ha YPOBHE
CpeaHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIC TUTST dbopMupoBaHUs MHUPOBO33PEHUS o0yJaronmxcs
MEKIUCIUIUTMHAPHBIE  (MEKIpeAMETHbIe) OOIICHAYyYHbIC TOHITHS, OTpPa)Karolue
IEIOCTHOCTh HAYYHOUH KapTHUHBI MUPA U CHEIH(PHUKY METOJIOB ITO3HAHHUS, UCTIOIE3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBICHHE, MPOIECC, CUCTEMA,
HAYYHBIN (aKT, IPUHIIMII, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBaHUE,
HaOJTI0/ICHUE, M3MEPEHHE, DKCIICPUMEHT U JIPYTHE);

yYHHUBEpCAIbHBIC yUeOHBbIC JeiCcTBUS (TIO3HABaTeNbHBIC, KOMMYHUKATHBHBIC,
pETyIATHUBHEIE), obecrednBaronye GopMUpoOBaHUE (YHKIIMOHATHHOW TPaMOTHOCTH W
COIMAIEHOW KOMITETEHIIH 00Y4atoIuXCs;

CIIOCOOHOCTh O0OYYAIONIUXCS KCTOJB30BaTh OCBOCHHBIE MEXIUCITUITUTMHAPHEIE,
MHUPOBO33PECHYCCKHE 3HAHUS  YHUBEPCAIbHbIC y4eOHBIC ACHCTBUS B TIO3HABATEIILHOU U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pe3yJIbTaThl OTPAYKAIOT OBJIAICHIE YHUBEPCATbHBIMU YUCOHBIMU
M03HaBaTEebHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSMHU.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiiCTBUS
ba3oBble JJoruueckue JeiicTBMA:

CaMOCTOSITEeILHO (OPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpPEAENATh 1ENU JEATEIBbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIbHOCTH C IOCTABJICHHBIMU LIEISIMU;

VCIOJIb30BaTh IPU OCBOCHUH 3HAHUMN MIPUEMBI JIOTHYECKOTO MBIIIIEHUS] — BBIJICIISTh
XapaKTEpHbIE MPU3HAKWA TOHSITUM M YCTAHABIMBATh WX B3aHUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE TTOHATHUS ISl OOBSICHEHUS OTACTbHBIX (DAKTOB U SIBICHUM;

BEIOWPATh OCHOBAHWS W KPUTEPHUU IS KIACCU(DUKAIIMKM BEIIECTB U XUMHYECKUX
peakuui;

YCTaHABJIMBATh MPUUUHHO-CIIEJICTBEHHBIE CBSI3U MEXK]Y M3y4Ya€MbIMH SABJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXAEHUs (MHAYKTUBHbBIC, ICIYKTUBHbIC, [10 aHAJIIOTHUN),
BBIABJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUYMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyJIMpPOBATh BBIBOJIBI M 3aKITIOUEHUS,

NPUMEHSATh B IIPOIECCE TMO3HAHUA, HCMIOJb3YyEMbl€ B XUMHUM CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30OBLIBATH MOJICILHBIC MPEICTABICHUS — XUMUYSCKUI 3HAK
(cuMBOI) PeMeHTa, XuMHuUeckas (hopmysa, ypaBHEHHE XMUMHYECKOW PEAKIUU — IPH
pernieHnr y4eOHbIX MO3HABATENbHBIX M MPAaKTUUECKUX 3a/lad, MPUMEHSATh Ha3BAHHbBIC
MOJICTIbHBIE MPEACTABJICHUS [JI1 BBISIBICHUS XAapaKTEPHBIX MPU3HAKOB H3Yy4aEMbIX
BEIIIECTB U XUMUYECKUX PEAKIIUM.
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Ba3oBble ucciaenoBarte/ibCKue 1eHCTBUA:
BJIAJIETh OCHOBAMH METO0B HAYYHOI'0 ITIO3HAHMSI BELIECTB U XUMUYECKUX PEAKLINN;
(GbopMynHpOBaTh LIETU U 33]]a4H HUCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABJICHHbBIE U
CaMOCTOSITENTFHO C(POPMYITUPOBAHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUI;

BJIAJICTh HaBBIKAMHU CaMOCTOSATEILHOIO INTAHUPOBAHUS U IPOBEACHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAOIIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yibTaT, (GopmynupoBaTh 0000IIEHHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUYET O MPOJICTaHHON padoTe;

IpPUOOPETATH ONBIT YYEHUYECKON HCCIIE0BATEIBCKON U MPOEKTHOM AESITEIbHOCTH,
MPOSIBISATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PELIeHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHUS.

Pabora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3NWYHBIX MCTOUYHHUKAX WHGOpMAIUU (HAYIHO-TIOMYJISIpHAs
JuTepaTypa XMMHUYECKOr0 COJIEp)KaHus, CIpaBOYHbIE mocolusi, pecypchl MHTepHeTa),
aHATM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BUIIOB U (HOPM MPEACTABICHUS, KPUTHIECKU
OLICHUBATh €€ JIOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3aMPOCH] U MPUMEHATh PA3TUYHBIE METO/IbI IIPU MTOMCKE U 0TOOpE
uHpOpMaIMU, HEOOXOIMMOM TSl BBITTOJTHEHUST y4eOHBIX 3a/1a4 ONpPEeeIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTHUMATBHYIO (hopmy mpencraBiieHus WHGOpMAIIU
(cxemsl, TpaduKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH U IPyTHE);

UCTIOIBh30BaTh HAYUYHBIA SI3bIK B KAa4eCTBE CPEACTBA NMpPH paboTe ¢ XUMHUYECKOU
uHpopMaIueil: IpUMEHATh MEKIpeIMeTHbIE ((PU3MUecKue U MaTeMaTHYECKHIE) 3HAKU U
CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMmMmyHuKaTUBHBIE YHUBEPCAJbHbIC YUeOHbIC eiCTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJE JAHAJIOra W/Wiu
JTUCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOU MPEIIOKCHUS OTHOCHTEIHLHO
BBITIOJTHEHUS TPEJIOKEHHOM 3a1a49H;

BBICTYNIaTh C TIPE3CHTAlMCH pEe3yJbTaTOB IIO3HABATEIBHOW JICSITEIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMOTHEHUU
XAMHYECKOTO JKCIIEPUMEHTa, MPAKTUIECKOW padOThl IO WCCIEAOBAHUIO CBOWCTB
M3YYaeMBbIX BEIIECTB, PEATU3alNK y4eOHOTO MPOEKTa W (POPMYIHPOBATH BBIBOJIBI 11O
pe3yiabTaTaM TPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHMS TIO3HMIIMKA B XOJE
o0CyXeHUst 1 OOMEHa MHEHUSIMU.
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PeryjsiTuBHble YHUBepPCAJIbHbIE y4eOHbIE JeHCTBUS

CaMOCTOSITETTLHO ~ IUTAHUPOBAaTh ¥ OCYIIECTBIISITH  CBOIO  IMO3HABATEIHHYIO
JCSITeNFHOCTh, Ompenersisi e€ Lenum ¢ 3aJadyd, KOHTPOJIUPOBaTh H TI0 Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIIaraeMbIid aJITOPUTM JICUCTBHI MPHU BHITIOTHEHUN
y4eOHBIX W HCCIIEIOBATEIIbCKUX 3aja4, BhIOMpaTh HanOosee 3PpGeKTUBHBIN cIOCO0 MX
peIIeHHsI ¢ YIETOM MOTYUYEHHUS] HOBBIX 3HAHUN O BEIIECTBAX U XUMHUCCKUX PEAKITUAX;

OCYIIIECTBIISITh CAMOKOHTPOJIbh CBOCH NEATENHHOCTH HAa OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOEHUs Kypca «OO0mas M HEOpraHUYecKask XUMUS)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUIN: 0 XUMHUUECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHpA, POJM XUMHM B T[O3HAHWUM SIBJICHUWA IIPUPOJIBI, B
(hOpMHUPOBAHNUU MBINIICHUS U KYJIbTYPhl JUIHOCTH, €€ (PYHKITMOHATEHOUTPAMOTHOCTH,
HEOOXOIUMON JJI PEIICHUs] TMPAKTUYECKUX 3a7a4 U DKOJOTMYECKH OOOCHOBAHHOIO
OTHOIIIEHHUS K CBOEMY 3/I0POBbIO Y IPUPOIHOM CpEIE;

BJIAJICHUE CUCTEMON XMMUYECKHUX 3HAHUHM, KOTOPask BKJIIFOYAET: OCHOBOIIOJIATAOIINE
MOHATHSA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 2JIEKTpOHHBIC OpPOUTAIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYEecKas CBs3b (KOBaJEHTHas,
WOHHAs, METAJJINYECKasi, BOJOPOJIHAS ), KPUCTALIMUECKAs PEIIETKA, TUIIBI XUMUYECKUX
peaKnii, pacTBOP, SIECKTPOJIUTHI, HEAIEKTPOIUTHI, NEKTPOITUTHYECKAS NUCCOLUALIMA,
OKUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHMHUYECKOM PpEaKIUMU, XUMHUUYECKOE
paBHOBECHE); TEOPUM W 3aKOHbI (T€OpUS AJIEKTPOJUTHUYECKOM  JTHUCCOLMAIINM,
nepuoanyeckuil 3akoH .M. MeHneneeBa, 3akOH COXpPaHEHUSI MACChl BEIIECTB, 3aKOH
COXpPaHEHHS U MPEBpAICHUs YHEPTUH MPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHMS TPUYMHHOCTH M CUCTEMHOCTH XHUMHMYECKUX SIBJICHHM, (haKTOJIOTHYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€30MTaCHOM UCTIOIb30BAaHUU BAXKHEHIITNX
HEOPTraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTb YMEHHMM BBISIBJSITh XapaKTepHblE TMPU3HAKU TOHSTHUH,
YCTAHABIUBaTh HMX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOUIWE TMOHSTHUSA MPU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHHM;

11
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c(OPMHPOBAHHOCTh YMEHUW  HCIOJNB30BAaTh XUMHYECKYIO  CHMBOJIHUKY JJIS
cocTaBlieHHS (DOPMYJT BEIICCTB U YPABHCHUH XUMUYCCKUX PEAKIIHA, CUCTEMATHICCKYIO
nomenkinatypy (IUPAC) wu TpuBHajbHBIE Ha3BaHUS OTACIbHBIX HEOPraHHYECKHX
BEIIECTB (yrapHbIii Ta3, yriIeKUCIbIi ra3, aMMHaK, TaléHas U3BeCTh, HeTranéHas H3BECTh,
MUTHEBASI COJA, TUPHUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHHH OMPEACIATh BAJICHTHOCTh M CTENEHb OKHCICHHUSI
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX PA3IU4YHOI0 COCTaBa, BUJ XMMUYECKOW CBSI3U
(kOBaJICHTHAsl, WMOHHAs, METAIMYECKasi, BOJOPOAHAs) B COCAMHECHMSX, THII
KPUCTAJUTMYECKON PEMETKA KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJICKYJISIpHAsI, HOHHAS,
METaJNTMYeCcKasi), XapaKTep CPEIbl B BOIHBIX PACTBOPAX HCOPTAHMUECCKUX COCTHMHCHHIM,

c(hOpMHPOBAHHOCTh YMEHUHN YCTAHABJIMBATH MPUHAAJIEKHOCTh HEOPTraHMYECKUX
BEIIECTB IO WX COCTaBY K OIpPEACIEHHOMY KJIAacCy/TpyINe COeNMHEHHM (IPOCThie
BEIIECTBA — METAJUIBI U HEMETaJUIbl, OKCHJbI, OCHOBAHWsI, KHUCJIOTHI, amM(pOTEepHBIE
TUIPOKCHUBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUHN pPACKPBIBATH CMBICH Tepuoandeckoro 3akona J[.H.
MenzeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBIACHUTEIBHYIO U
MPOrHOCTHYECKYIO (DYHKIIUU;

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX dieMeHTOB 1-4 mnepuogoB Ileproanveckoil CHCTEMBl XHMHYECKHX
anemenToB JI.M. MenneneeBa, UCTIOIb3Ys MOHITHS «S-, P-, d-3JIEKTPOHHBIEC OPOUTAIINY,
(QHEPTeTUYECKHE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
XUMHYECKUX AJIEMEHTOB M MX COCAWHEHUHU IO mepuoaam W rpynmnam llepuoamueckoit
CHUCTEMBI XUMHYECKHX dJeMeHTOB JI.M. MeHpaeneena;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMHUYCCKUC
CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIYy HEOPTraHWYECKUMU BEIIECTBAMUC
MTOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIIUX XUMHUCCKHUX PEAKITNN;

c(hOpMHPOBAHHOCTh YMEHHS  KJIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIMH 10
pPa3ITUYHBIM MTPU3HAKAM (YUCITY U COCTaBY PEarupyroninux BemecTB, TeIoBoMy 3P HeKTy
peaKnuu, HM3MEHEHHWIO CTETCHEH OKHUCICHHUS JJIEMEHTOB, OOpAaTHMMOCTH PEaKIIHH,
Y4aCTHUIO KaTaln3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTaBIIATH YPABHEHMs PEAKIUNA Pa3IMUHBIX THUIIOB,
TMIOJIHBIE U COKPAIIEHHBIC YPAaBHEHHUS PEAKIIU HOHHOTO OOMEHa, YIUTHIBAs YCIOBHSI, IIPU
KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA,;

c(hOpMHPOBAHHOCTh ~ YMEHUH  TMPOBOAWUTH  PEAKIMH,  TOJTBEPXKTAFOIIHEC
KAueCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM
mMyTEM MOHBI, IPUCYTCTBYIONTUE B BOJAHBIX PACTBOPAX HEOPTAaHUIECKUX BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHUH  PACKPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX PEAKIIUI MMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OaiaHca 3THX
peaKLnil;
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c(OpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakuuu OT Pa3IWYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero BozjaeicTBus (npuniuin Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUYECKHUE MPOIIECCHI, JIeKAIIUe
B OCHOBE MNPOMBIIUIEHHOIO IIOJYyYEHUS CEPHOM KHUCIOTHI, aMMHMaKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEACTaBICHUN 00 OOIIUX HAYYHBIX MPUHIUIAX U IKOJIOTHUECKUX
npobieMax XMMHUYECKOTr0 MTPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHUN MMPOBOJUTH BBIUMCICHUS C UCIIOJIb30BAHUEM TOHATHUS
«MaccoBasi J10JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOILIEHUH ra30B MPU XUMUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO A dexTa
pPEaKIMy Ha OCHOBE 3aKOHOB COXPAaHEHUS MACCHI BEUIECTB, IPEBPAILECHUS U COXPAaHEHUS
SHEPIUu;

c(hOpMHPOBAHHOCTh YMEHUM COOMIOJATh IMpaBUjIa IOJIb30BAHUS XUMHUYECKOM
nocyoil u m1abopaTopHbIM 00OPYIOBaHHEM, a TAKXKE ITPaBUIIa OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSMU T10 BHIMIOJHEHHIO JJA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

COPMHUPOBAHHOCTh ~ YMEHUH IJJAHUPOBATh M  BBIIOJHATH  XMUMHYECKUUI
HKCIIEPUMEHT (pa3loXKEeHUE TMEepPOKCHAa BOAOpPOJAa B TMPUCYTCTBUU KaTalu3aTropa,
ONPENIETIEHHE CPEABI PACTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOTO HWHIHMKATOPA,
BJIMSIHUE PA3NIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIMH, peaklud MOHHOTO
oOM€Ha, KaueCTBEHHbIE PEaKLIUU Ha Cynb(aT-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATUOH
aMMOHMS, pelIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «Metais» U «HeMerams»)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH NPH OOpallleHUH C BEIIECTBAMU U
7a0opaToOpHbIM  O00OpYyIOBaHUEM,  MPEIACTaBIATb  PE3YyiAbTaTbl  XUMHUYECKOI'O
JKCIIEpUMEHTa B (QopMe 3amMcH YpaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(dbopMynupoBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMHPOBAHHOCTh ~ YMEHUW  KPUTHUECKH  aHAIM3UPOBATh  XUMHUYECKYIO
uH(poOpMaIMIO, TOJYy4aeMyld M3 pa3HbIX HCTOYHHMKOB (CpEICTBa  MAacCOBOM
KOMMYHUKaIK, MIHTEpHET 1 Apyrux);

c(hOpMHPOBAHHOCTh YMEHHUI COOTIOATh MTPaBUIIa SKOJOTHIECKH 1IETIECO00Pa3HOTO
MOBE/ICHUSI B OBITY U TPYAOBOMU JCSITEIILHOCTH B LIETSX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’Karoued NPUPOIHOM Cpeapl, OCO3HABATH ONACHOCTH BO3JICUCTBHSA HA JKHUBBIC
OpraHU3MBbI OIIPEAEIIEHHBIX BEIECTB, NMoHMMas cMbica nokasarens [I/IK, moscHATh Ha
pUMepax CrnocoObl YMEHBIICHUS U NPEIOTBPAIlCeHHs] UX BPEIHOTO BO3JIEUCTBHS HA
OpraHN3M YEJIOBEKa,

Uil OOy4YaroIIMXCA C OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3[I0pPOBbS: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/JAax II03HAHUS BEIIECTB H
XUMHUYECKHUX SIBICHUI;

JUTSL CJIETIBIX M CJIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIIONb30BaTh PENbeHO
TOYEUYHYIO cucTeMy oO0o3HaueHui JI. bpailns 11 3anucu Xumudeckux Gopmyi.
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11 KJIACC
HaumenoBanue
No KonuuaecTBo OcHOBHBIE BUBI AEITCILHOCTH
pa3aenoB U TEM [IporpammHoOe conepxanue
n\n 4acoB o0yJaronmxcs

y4eOHOro mpeameTa

Pa3pnea 1. Teopernueckue oc

HOBBI XUMHUH

1.1

CtpoeHue aToMOB.
[Tepuonnueckuit
3aKOH U
[Tepunoguueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuit asiemeHT. Atom. CoctaB
aTOMa, U30TOMNbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOTYPOBHH. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-amemenTe. OCOOCHHOCTH
pacrpeaeneHus 3JIeKTPOHOB

10 OpOUTAISAIM B aTOMaX MaJIbIX U
OOJBIINX TEPUOOB. DIEKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Tepunoguueckuii 3aK0H U
[lepuoanueckasi cuicTeMa XMMUYECKUX
anemenToB /1. . MenneneeBa. CBs3b
MEPUOJINYECKOT0 3aKOHA U
[Teproandeckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
WM3MEHEHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIO’KHBIX BEUIECTB MO TPYyIIaM 1
nepuoaaM. 3Ha4€HUE MEePUOJUYECKOTO
3aKOHA U CUCTEMBI XMMUYECKHUX

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSITUM (BBIABIISITH UX XapaKTEPHbBIE
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €0
CUCTEMATHU3UPYIOLIYIO,
O00BSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKINN.

XapakTepu3oBaTh FJIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKHUX
3JIeMEeHTOB 1—4 nepruoaoB, UCIONIb3Yys
HOHSATHUA S-, P-, 0-3JCKTPOHHBIC
opOuTaNH, YHEPTETUIECKUE YPOBHH.
OOBSACHATH 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XMMHUYECKUX
AJIEMEHTOB U UX COCAUHEHUN

O MepUoaM U TpyIiam
[Tepnoguyueckou CucTeMbI

J1. 1. MenneneeBa
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sanemenToB /.. Menneneesa

B Pa3BUTUU HAYKHU.
JKCNEePUMEHTAIbHbIE METOAbI
HU3yYeHHs BeleCTB U UX MpeBPallleHUii:
e /leMOHCTpaluu:

Bupr Tabmui «lleproanyeckas cucrema
XUMMYECKHUX DJIEMEHTOB

JI.1. MenneneeBay

1.2

CTtpoeHue BellecTBa.
MHuoroob6pa3ue
BEIIECTB

CrpoeHue BelllecTBa. XUMHUECKas CBS3b.

Bunbl (koBaJIeHTHasi HEMONSIpHAs U
MoJIsIpHAs, MOHHAs, METAJITNYecKas) U
MEXaHU3MbI 00pa30BaHUs XUMHUIECKOU
cBs131 (OOMEHHBIN U JOHOPHO-
aKLenTopHbIi). BonopoaHas cBs3b.
BaneHTtHOCTS.
DIeKTpOoOoTpUIATENBHOCTh. CTETeHb
okucineHus. KaTMOHbI 1 aHUOHBI.
BemiectBa MONEKyJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.

3aKOH MMOCTOSTHCTBA COCTaBa BEILIECTBA.
Tunbl KPUCTATUIMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KonnuecTBeHHBIE
XapaKTEePUCTUKHU PacTBOPOB (MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJEIATh UX XapaKTEPHBIC
MIPU3HAKK) U IPUMEHSATH 3TH TTOHITHUS
IIPU OMHMCAHUH COCTaBa U CTPOCHHMS
BEIIICCTB, JJIs1 OOBSICHEHHUS OTACIbLHBIX
(GaKTOB U SIBJICHUU.

OnpenensTh BUJIBI XUMHUYECKOHN CBS3U
(KOBaJICHTHOM, HOHHOM,
METAJNINYECKOM, BOJIOPOTHOI)

B COCIMHEHUSX ; TUTT KPUCTATTNIECKON
PEmETKN KOHKPETHOT'O BEIECTBA.
OmnpenensiTe BAJIGHTHOCTh M CTETICHD
OKHCJICHUS XMMUYECKHUX DJIEMCHTOB

B COCIMHEHUSAX PAa3IUIHOTO COCTABA.
[TpoBOIUTE BEIYHCIICHUS

C UCITOJIb30BaHHEM ITOHATHS «MaccoBas
JIOJISI BEIIIECTBA B PaCTBOPEY.

Bnaners n3ydaeMbIMU XUMUIECKUMHU
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Kiraccudukarums HeopraHMIecKux
coennHenni. HomenknaTtypa
HEOPraHUYECKUX BEIIECTB.
JKCIepUMEHTATbHbIE METOIbI
HU3y4YeHHS BelleCTB U UX NpeBPallleHuii:
e J/[eMOHCTpaumu:

— MOJIEJIM KPUCTAJUTMYECKUX PEIIECTOK.
e PacuérHrle 3a/1a4n:

— PacyeThl C UCITOJIB30BAHUEM MTOHSITHUS
«MaccoBasi J0JIsl pACTBOPEHHOT O
BEILIECTBAY

1.3

XUMHUUYECKUE
peaKIuu

Xumunyeckas peakuus. Knaccudukarms
XUMHUYECKUX PEAKIUN B HEOPTaHUYECKON
Y OPTaHUYECKON XMMUU. 3aKOH
COXpPAaHEHHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUSI U MIPEBPAICHUS YHEPTUU
[P XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, ee 3aBUCUMOCTh

OT pa3nuuHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PaBHOBECHE.
@aKTOpBHI, BIUAIOIIME HA COCTOSHUE
XUMHUYECKOTO paBHOBECHS.

[Ipuannn Jle larenbe.
DIIEKTPONIUTUYECKAS TUCCOIUALIHS.
CunbHble U cnadblie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIas,
HEUTpalibHas, menouHas. BomopoiHbiit

MOHSITHSIMHU.
OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOUN peakIuu OT Pa3IMuHbIX
(bakTopoB.

OrnpenensaTh XapakTep CMEIIeHUs
XUMHYECKOTO PaBHOBECHSI

B 3aBUCHUMOCTH OT BHEIITHETO
BozneiicTBus (mpunuun Jle [llarense).
CocTaBisTh ypaBHEHHS peaKIUi
Pa3JIMYHBIX TUIOB; MOJIHBIC U
COKpAIlIEHHbIE YPABHEHUS PEAKIIHiA
MOHHOT0 OOMEHa, YYUThIBas YCIOBUS,
MIPU KOTOPBIX 3TH PEAKINHU YT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TTO3HAHUS — IPOBEJICHNUE,
HaOJII0/ICHUE U OMMCAHNE XUMUYECKOT O
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboTHI): IO ONPEICIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIHIA
MOHHOT'0 0OMEHA, BIUSHUIO PA3IMIHBIX
(haKTOpOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10M 1 1a00paTOpHBIM
000pyTI0BaHUEM.

IIpencraBuaTs pe3ynbTaThl
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nokasarens (pH) pactBopa. Peakunn
MOHHOTO 0OMEHA B OPTaHUYECKOU U
HEOPraHUYECKON XUMUHU.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHbBIE
peakuuu. [Tonsitue 00 anexTponuze
pacIUIaBOB U PacTBOPOB COJIEH.
IIpumeHeHnue 31eKTponusa.
JKCIEePUMEHTATbHbIE METOAbI
U3y4YeHUs] BellleCTB U UX MpeBPalleHHIi:
e /lemMOoHCTpauuu:

— pasioKeHHE NEPOKCUIa BOJOpOaa

B [IPUCYTCTBUM KaTaln3aTopa.

e JlaGopaTopHbBI€ OIBITHI:

— NIPOBENCHUE PEAKLIUN HOHHOTO
oOMeHa;

— OIPENETIECHUE CPEIbI PACTBOPOB
BELIECTB C MOMOILbIO YHUBEPCATBHOIO
WHJUKaTOpA.

e [IpakTuueckue paboThI:

No 1. Bnausinue paznuyHbiX (PaKTopoB
Ha CKOPOCTh XUMUYECKOU peaKITuu.

e Pacuérnsle 3anaun:

— pacyeThl 0 YPaBHEHUSIM XUMHUYECKHUX
peakiui, B TOM YUCJIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOT0 dKCIIepUMEHTa B (hopme
3aIlUCU YPABHEHUM COOTBETCTBYIOIIUX
peaKLMi ¥ JenaTh BBIBOJbI HA UX
OCHOBE.

[IpoBOIUTH BBIYMCIICHUS

10 YPABHEHUSAM XUMHUUYECKUX PEAKIIUH,
B TOM YHCJIE TEPMOXUMUYECKUE
pacyEThl

Wroro no pazgeny
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Pa3nen 2. Heoprannueckass Xumus

2.1

MeTtajibl

6

Merauibl. [lomoxenue meTaninos

B [leprognyeckor cucTeMe XMMHUYECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
MeTtaioB. O61mue Gpuznueckre CBOMCTBA
MeTauioB. [IpumeHnenne meTamioB

B OBITY, pUpoOjie U TeXHUKE. CTUTaBbI
METaJUIOB. DIEKTPOXUMUYECKUHN P
HanpspKeHU Metaio. O01IHe crocoObl
nony4deHus metaimoB. Kopposus
MeTaioB. CriocoObl 3alUThI

OT KOPPO3HH.

OO6m1ast xapakTepUCTHKA METAIIJIOB
rinaBHbIX oArpymm (IA-rpymma,
ITA-rpynmna) [leproauueckoit CHCTEMBI
XUMUYECKUX JIEMEHTOB. AJTIOMUHUH.
AmdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHUIA ATFOMUHMUSL.

OO0mas xapakTepucThKa METaJIJIOB
no0ouHbIX moarpymn (b-rpymm)
[lepuoandeckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB: M€[lb, IMHK, XPOM, KEJI€30.
Baxwueiime coeqMHEHNS METAIIJIOB
(OKCcH b, TUIPOKCHUJIBI, COJIN).
JKCIEePpUMEHTATIbHbIE METO/bI
M3y4eHHUs] BELeCTB M UX MPeBPallleHHI:

PackpbIBaTh CMBICIT M3y4aeMbIX
MOHSATUM (BBIJEIATh UX XapaKTEPHbBIC
MPU3HAKU) U IPUMEHSITh ATU TTOHSATHUS
IIpY ONMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JJI1 O0OBICHECHUS OT/ICIbHBIX
(aKTOB U SIBJICHUU.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B UI3MCHCHUM CBOICTB 3JICMEHTOB —
METaJIJIOB Y X COEAUHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS

B [lepuoauueckoit cucreme
XHUMUYECKHUX DJIEMEHTOB

J1. 1. Menpaeneena.

XapakTepu3oBaTh (OMUCHIBATH) 00IIIHE
XAMUYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIIIUX COEAUHEHUH, TOATBEPIK 1A
ATO ONHCAHUE IPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUECKUX
peakiui; IPUMEHEHUE METAIIIIOB

B Pa3JIMUHBIX 00JIACTAX, a TAKXKE
HCTIOJIb30BAHUE UX JIJIS CO3aHUS
COBpPEMEHHBIX MAaTEPHUATIOB U
TEXHOJIOTHUH.

OmnmceIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPpO3HH.

PackpbiBaTh CyIIIHOCTH OKUCIUTEIBHO-
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e /leMOHCTpauuu:

— KoJuieKuus «MeTajlibl U CILJIaBbI».

e JlaGopaTOpHBIE OIBITHI:

— B3aUMOJICMCTBUE TUAPOKCHUIA
AJTIOMUHHS C pACTBOPAMH KHUCIJIOT U
IIeJ04YeH;

— KQ4E€CTBEHHBIE PEAKIIUHA HAa KATUOHBI
METAaJIJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skcieprMeHTaIbHbBIX
3ajJa4 1o TeMe «MeTaJlibly.

e PacuérHrle 3agaun:

— pacueTrhbl Macchl (00beMa, KOITMIECTBA
BEILIECTBA) MPOJYKTA PEAKIIUU, €CIU
OJIHO W3 BEIIECTB JIAHO B BUJIE pacTBOpaA
C OMpPEAECIECHHOW MacCOBOM 0Jen
PaCTBOPEHHOI'O BEIIIECTBA

BOCCTaHOBUTEJIbHBIX PEAKLIAN
MOCPEJICTBOM COCTABJICHHUS
AIIEKTPOHHOT 0 OajlaHCa ATUX PEAKIIH.
[IpoBoauTh peakumu,
NOJTBEPKAAIOLINE XapaKTEpHbIE
CBOWCTBA U3y4Ya€MBbIX BELIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM MOHBI
METaJJIOB, IPUCYTCTBYIOLME B BOIHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IPOBEJECHUE,
HaO0JII0/ICHHUE U OTMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBisith pe3ynbTaThl
XUMHYECKOT0 dKCIIepuMeHTa B (hopme
3anyucH ypaBHEHUI COOTBETCTBYIOIIUX
peaxkuuii U JeNnaTh BHIBOABI HA UX
OCHOBE.

CrnenoBarb npaBuiaM MOJIb30BAHUS
XUMHUYECKOM MOCY/10H 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOAUTE BBIYHMCIECHUS

110 YPABHEHUSM XUMUYECKUX PEAKIIHI.
CaMocCTOATENbHO IJIAHUPOBATH U
OCYLIECTBJISTH CBOKO II03HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBOI y4eOHOI
NEeATEIbHOCTU

2.2

Hemeramiel

Hemeramnel. [Tonoxkenrne HeMeTanaoB
B [Ieproandeckoi cucTeMe XuMHUYECKHUX
anemenToB J[.1. MenneneeBa u
O0COOEHHOCTU CTPOEHUS aTOMOB.
du3ndyecKrue CBOMCTBA HEMETAIIIIOB.
AJIOTpOIUs. HEMETAIOB (HA TpUMEpe
KHCIIOpoa, cepsl, hocdhopa u yriepoaa).
XHWMHAYECKHAE CBOMCTBA BAKHEUIIINX
HEMETaJIOB (TaJIOT€HOB, CEPhl, a30Ta,
dbocdopa, yriepoaa u KpeMHHS).
Oxcuibl HEeMETaJIOB.
Kucnopoaconepxainiye KUuciaoThI.
Bopopoansie coenuHeHus

HEMETAJIOB.

IKCNePUMEHTAIbHbIE METOAbI
U3yUYeHUsI BellecTB

U UX NPeBpPaLLCHU

e J/[eMOHCTpaumu:

— o0pa3sIbl HEMETAILIOB;

— B3aUMO/JICMCTBUE MEJU C A30THOMN
KHUCJIOTOM pa3jInyHON KOHIEHTPALUU.

e JlaGopaTOpHBIE OIBITHI:

— Ka4eCTBEHHBIE PEaKIIMU Ha aHUOHBI U
KaTHOH aMMOHUSI.

PackppiBaTh cMbICIT H3ydaeMbIX
HNOHSTHUH (BBIICISTH UX XapaKTepPHbIE
MPU3HAKU) U IPUMEHSITh 3TU OHSATHUS
IIPU OMMCAHUU COCTABA U CTPOCHUS
BELIECTB, 1JIs1 O0BSCHEHUS OTAEIbHBIX
(GaKTOB U SBIICHU.

OOBICHATH O0LIME 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBOMCTB HEMETAJJIOB U UX
COCIMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TIOJIOKEHHUS

B [lepuonnueckoi cucreme
XUMHYECKUX DJIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) O0IIIHE
XUMHYECKUE CBOMCTBA HEMETAIIJIOB, UX
BAOKHEUIIINX COCIMHECHUH, TTOTBEPKaast
ATO ONHCAHUE IPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUECKUX
pEaKIuid.

XapakTepu30BaTh BIUSHUE HEMETAILJIOB
U UX COCIMHEHUI Ha KUBbIC
OpPraHu3Mbl; ONUCHIBATh PUMEHEHUE

B PA3JIMYHBIX 00JACTAX MPAKTHUECKON
NEATEIbHOCTH YEI0OBEKa.
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e [IpakTuyeckue pabOTHI:

Ne 3. Perienue skcniepruMeHTAIbHBIX
3az1ay no Teme «Hemeraib».

e PacuérHble 3agaumn:

— pacueTbl Macchl BEIIECTBA

WK 00beMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJTHOTO U3 YHYACTBYIOIINX

B PEaKIIMM BEUIECTB; pacu€Thl MacChl
(oOBeMa, KoJIMYecTBa BEIECTBA)
MPOJAYKTOB PEAKIUH, €CIIU OTHO

U3 BEILIECTB UMEET MPUMECHU

2.3

CBs3b
HEOPraHUYECKHUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue u opraHudecKue
KkuciaoTel. Heoprannueckue u
OopraHn4YecKue OoCHoBaHUSA. AM(oTepHbIe
HEOPraHUYECKHUE U OPraHUYECKHUE
coenquHeHus. I'eneTnueckas CBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEILICCTB

[ToaTBepkaaTe Cyl1eCTBOBAHUE
ITEHETUYECKOU CBA3U MEXKIY
HEOPraHMYECKUMH BEIIECCTBAMU

C IIOMOLIBIO YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIuid.

PackppIBaTh CyniHOCTb OKUCIUTEIBHO-
BOCCTaHOBUTEINIbHBIX PEAKIUN
IIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHCca ATUX PEAKIIHil.
[IpoBoguTh peakuuu,
IIOATBEPKIAIOLINUE XapaKTEPHbIE
CBOMCTBA U3y4YaeMbIX BELIECTB,
pacno3HaBaTh OINBITHBIM IIYTEM
AHUOHBI, IIPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IT03HAHUSI — IIPOBEJICHUE,
HaOJI0/ICHNE U OMMCAaHUE XUMHUECKOT0
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHbIE U
71a00paTOpPHBIE OMBITHI, TPAKTUUYECKHE
paboThl).

[IpencraBiATs pe3yabTaThl
XUMHYECKOI0 3KCIiepuMeHTa B hopme
3allMCH YPABHEHUUN COOTBETCTBYIOIIUX
peaKLUMi ¥ JenaTh BbIBOJbI HA UX
OCHOBE.
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CrnenoBarh npaBuUiIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M 1 1a00paTOPHBIM
000py1I0BaHUEM.

[TpoBOAMTE BBIYHMCIECHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUH.
CaMOCTOSITENIBHO IUIAHUPOBATh U
OCYUIECTBJISTH CBOIO MTO3HABATENbHYIO
JEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBOM yueOHOI
NEeSATENbHOCTH

Hroro no pazneny 17
Pa3znea 3. XuMus M :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponp xuMuu B o0ecrieueHnu PackprIBaTh posib XUMUU B pEIICHUN

JKOJIOTMYECKOM, JHEPTETUYECKOMN U
MUIIEBON 0€30MMaCHOCTH, Pa3BUTUU
MeauuuHbl. [ToHATHE O HAYUHBIX
METO/1ax MO3HAHUS BEILECTB U
XUMHYECKUX PEAKIIUH.

[IpencraBnenust 00 OOIIMX HAYYHBIX
MPUHIUIAX TPOMBIIIJIEHHOT'O MOITYYEHUS
BaXHEHIIINX BEHIECTB (Ha MpUMeEpax
IIPOU3BOACTBA aMMHaKa, CEpHON
KHUCIIOTBI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MATEPUAIIOB
XUMUYECKUX PEAKIUN: XUMHUS U
3JI0pOBbE YEIOBEKA; MTpaBuiIa
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPbEBBIX U
HKOJIOTUYECKUX MPOOJIeM YeIOBEUECTBA,
OMNKCHIBaTh OCHOBHBIC HAMNPaBICHUS
Pa3BUTHUS XUMUYECKON HAYKHU U
TEXHOJIOTHH.

[IpuMeHsTH paBuiIa 6€301MacHOrO
oOparieHus ¢ BemecTBamH,
HCIIOJIb3YEMBIMU B TTIOBCETHEBHOM
’KU3HU, MPaBUJIa MMOBEACHUS B LEIISIX
cOepexeHus 3I0POBbS U OKPY Karolen
MIPUPOIAHOM CpeJibl; TOHUMATh BPE/T
(ormacHOCTh) BO3JIEHCTBUS Ha KUBBIC
OpPraHu3Mbl ONPEICIEHHBIX BEIIECTB
cmbicl nmoka3arens 111K, moscHITh
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IpenapaToB; IpaBuIa 0€30MacHOTO
MCII0JIb30BaHUs MperapaToB OLITOBOM
XMMUH B IIOBCEIHEBHOM KM3HU. bpITOBas
XUMHUUYECKAsi TPaMOTHOCTD

Ha MPUMepax CrocoObl YMEHBIIICHHS U
MPEIOTBPAILICHUS UX BPEAHOTO
BO3EUCTBUSL.

AHaJIM3UPOBATh U KPUTUUECKU
OILICHMBATh MH(OPMAIUIO, CBSI3aHHYIO
C XMMHYECKUMU MPOLIECCAMU U UX
BIIMSIHUEM Ha COCTOSIHUE OKPYKAIOIIEH
cpensl.

Hcnonb30BaTh MONTYy4YEHHBIE 3HAHUS U
npencTaBiieHus o chepax
JEATENbHOCTH, CBA3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KAK
OCHOBY JIJIs1 OPUEHTAIIUU B BEIOOpE
cBoel Oymymien mpodeccruoHaaTbLHON
JIEATEIbHOCTH.

[IpuaNMaTh ydactre B 00CYKICHUU
po0IeM XMMUYECKOM U AKOJIOTHUECKON
HaIIPAaBJIECHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podiieMe u
MpeJIaraTb BO3MOYKHBIE TyTH €€
peleHus

Hroro no pazuneny 4
OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Konrtpoian
Bcero HbIe
padoThI

IIpakTH
yecKue
padoThI

Jara
HU3y4YeHUs

DJieKTpOoHHbIe HU(POBbIE
o0pa3oBaTe/bHbIC PecypChl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KoH(pUrypamus atoMoB. [lepuonndeckuii 3akoH
u Ilepuonnueckas cucteMa XMMHUYECKUX
aneMmeHToB [l. 1. MenneneeBa, ux CBsA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS AaTOMOB

04.09

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSIMHEHHUH 110
rpymmaM v nepuojiam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 3eMeHToB J[.J. MeHaeneeBa B
pa3BUTHH HAYKH

11.09

https://resh.edu.ru/subject/29/11/

Bxoanas KOHTpPOJIbHAA pa60Ta

18.09

https://resh.edu.ru/subject/29/11/

Crpoenue BemiecTBa. XMMHUUYECKas CBA3h, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUs KOBAaJICHTHOMN
cBs3u. BogopoaHas cBsi3b

25.09

https://resh.edu.ru/subject/29/11/

BaneHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Creneup okucieHus. BemnrecTna
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI

02.10

https://resh.edu.ru/subject/29/11/

[Tonarue o nucnepcHbIx cuctemax. MIcTHHHBIE
U KOJUIOMJHBIE pPacTBOpBI. MaccoBas 1014
BEIIECTBA B pACTBOPE

09.10

https://resh.edu.ru/subject/29/11/

Knaccugukanus u HOMEHKIaTypa
HEOpPraHUYECKUX COeAUHEHM. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIMYHBIX
KJIaCCOB

16.10

https://resh.edu.ru/subject/29/11/
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Kiaccudukanms XuMrU4ecKux peakiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
COXpAHEHHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

23.10

https://resh.edu.ru/subject/29/11/

CkopocTb peakiuu. OOpaTuMble peakuy.
XHUMHUYECKOE pPABHOBECUE

13.11

https://resh.edu.ru/subject/29/11/

10

[paktuyeckas padora Ne 1. «Bnustaue
pa3IuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUM)

1 20.11

https://resh.edu.ru/subject/29/11/

11

DJeKkTponuTHYecKas auccouuanus. [lonstue o
BOAOpOIHOM MoKka3arene (pH) pactBopa.
Peaxiiun nonHoro oomena. ['maponm3
OpFaHI/I‘IeCKI/IX 158 HeOpI‘aHI/I‘-IGCKI/IX BCIICCTB

27.11

https://resh.edu.ru/subject/29/11/

12

OKHCANTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
[onsiTHe 00 35IeKTpOIM3€e PacIIaBOB U
pacTBOPOB COJICH

04.12

https://resh.edu.ru/subject/29/11/

13

PyGexxHasi KOHTpOJIbHAsE paboTa

1 11.12

https://resh.edu.ru/subject/29/11/

14

Mertamibl, ux noyioxenue B [leprogunueckoit
CHUCTeMEe XUMHUUYECKHUX demMeHToB /1. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue Gpuznyeckre CBOMCTBA METAJIIOB

18.12

https://resh.edu.ru/subject/29/11/

15

CrnaBel MeTaIOB. DJIEKTPOXUMUYECKUH Pl
HaNpsHKeHUH METaIOB

25.12

https://resh.edu.ru/subject/29/11/

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX METAJIIOB
(HaTpuil, Kanui, KaabIHid, MATHHA,
ATIOMUHHN) U UX COCTMHECHUN

15.01

https://resh.edu.ru/subject/29/11/

17

XHUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COeIMHEHUIT

22.01

https://resh.edu.ru/subject/29/11/

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uxX
COEIMHEHUIT

29.01

https://resh.edu.ru/subject/29/11/

19

[IpakTrueckas padora Ne 2. "Pemenue
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME

1 05.02

https://resh.edu.ru/subject/29/11/
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«MeTamis»"

20

Hewmeramnsl, ux nonoxenue B [lepuoanueckon
CHCTEME XUMHYECKHUX d1eMeHTOB JI. 1.
MeHnzeneeBa U 0COOCHHOCTH CTPOSHHUSI aTOMOB

12.02

https://resh.edu.ru/subject/29/11/

21

®u3nyecKue CBOMCTBAa HEMETAJUIOB.
AmoTponusi HeMeTaioB (Ha IpuUMepe
KHCJIOpOJIa, cepbl, hochopa u yriaepoia)

19.02

https://resh.edu.ru/subject/29/11/

22

XHUMHUYECKUE CBOKWCTBA IaJION€HOB, CEPBI U UX
COeIUHEHUN

26.02

https://resh.edu.ru/subject/29/11/

23

XuMHUYECKUe CBOMCTBA a30Ta, pocodpa 1 ux
COeIUHEHUN

04.03

https://resh.edu.ru/subject/29/11/

24

XHUMUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
UX COCTMHEHUH

11.03

https://resh.edu.ru/subject/29/11/

25

[IpuMeHeHrEe BaKHENIIINX HEMETAIOB U UX
COeIUHEHUN

18.03

https://resh.edu.ru/subject/29/11/

26

O0001IeHNEe U cHUCTEMATH3allNs 3HAHUH 110
teMe «HemeTtamnery. Beraucinenus mo
YpaBHEHUSM XUMHUYECKUX PEaKIii 1
TepMOXI/IMI/I‘-ICCKI/Ie pvaéTm

01.04

https://resh.edu.ru/subject/29/11/

27

[Ipaktuyeckas padora Ne 3. «Pemenune
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeEMeE
"HemeTansl"»

1 08.04

https://resh.edu.ru/subject/29/11/

28

Wrorosas koHTpoJibHas paboTa

1 15.04

https://resh.edu.ru/subject/29/11/

29

HeOpFaHI/I‘leCKI/Ie U OPTraHUYCCKHUEC KHUCIIOTHI.
HeopraHI/IquKHe 1 OPraHUYCCKHUEC OCHOBAHUA

22.04

https://resh.edu.ru/subject/29/11/

30

AmboTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeuHeHus. [ 'eneTuueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

06.05

https://resh.edu.ru/subject/29/11/

31

Ponb xumun B o6ecrieueHuu 3K0I0THYECKOM,
JHEPreTUICCKON U MHIIEBOM 0€30MacHOCTH,
Pa3BUTUU MEIAUIIMHBI

13.05

https://resh.edu.ru/subject/29/11/

32

[pencraBnenus 00 00IMIMX HAYYHBIX

20.05

https://resh.edu.ru/subject/29/11/
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HNPUHINTAX TPOMBIIITICHHOTO TTOTYYeHHUS
Ba)KHEHIIINX BELICCTB
33 Yesl0BEK B MUPE BELIECTB M MATEPUAIIOB 1 24.05 https://resh.edu.ru/subject/29/11/
34 XUMHS U 3I0POBBbE YETIOBEKA 1 25.05 https://resh.edu.ru/subject/29/11/
OBIIEE KOJIMYECTBO YACOB I10 34 3 3
[TPOTPAMME
COI'JJACOBAHO COI'JTACOBAHO

} IMpoTokon 3aceNaHHs WKOILHOrO METOAHYECKOro
obeuHeHus yunTeneii eCTeCTBEHHO-Hay4YHOro LIMK-

na MAHOY COLLI Ne25 um. Mapuana CoeTcTkoro E.®. Kubep
Corosza I'.K. Xykoa MO KopeHoBckwii paiion NOANHCH 3aM. aupekTopa no YBP d.H.0.
25 08 2023r.

01 25,08.2023r. Ne 1
Cotnuk B.A.
MOAMKCH PYKOBO, Mo D.H.0

3amectuTess AupekTopa no YBP
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