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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU IPENOJaBaHus Y4eOHOTO IMpeaMeTra
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONIUXCS CPEACTBAMHU Y4EOHOTO TIpeaIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICPKaHMUs, PEKOMEHTyEeMYIO TIOCIIeI0BATEILHOCTh U3yUCHHUS
XAMUU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiiu
TpeOOBaHMH K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMBl Ha YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUS XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITFHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMHH CIY)KHT OCHOBOW JUTsI (JOPMUPOBAHUS MHUPOBO33PEHUS 00YJaAIOIIETOCS, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXXHOCTEN JJIsi caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3IJIJa Ha E€AMHCTBO TMPHUPOABI U  4YelOBEKa, SBISETCS OTBETCTBEHHBIM  ATAlloM
B (popMHpOBaHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yYaIOINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro MpeaMeTa, KOTOPBIH SIBIIETCS Nearorn4ecky afanTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OIpe/IeIEHHOM dTare e€ pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yUaIOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkaHUsl MPOrpaMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpHO OPTaHM30BaHBI MO MPUHIIUIY IOCIEIOBATEILHOTO Pa3BUTHs 3HAHHA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuoanyeckoro 3akona JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;



— YYEHHUS O CTPOCHHMH aTOMa U XUMHUYECKOH CBSI3H;

— TIPENCTaBIICHUH 00 AEKTPOIUTHIECKOH JUCCOIMAIINH BELIECTB B PACTBOpAX.

TeopeTnueckne 3HAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJyUEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUH M3 paHee N3yUCHHBIX y4eOHBIX peaAMEeTOB: «OKpyXKaromui
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Tpu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHUE 3HAHUIN OCHOB XUMUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAaHUH — BaXHEUIHNX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIICHUN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEaKINi, B
GbOpMHUpPOBAaHMM W pa3BUTHH TIO3HABATEIBHBIX YMEHWH W WX TPUMEHEHWH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MpUOOpeNH TaKue 1EeH, Kak:

— (popMHpOBaHUE MHTEIIEKTYyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIECHHE OOYyJaroluxcs K
CaMOCTOSITEJIbHOM ~ [MO3HABAaTENbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUA,
(GhopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOMIMMUCS OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOTIO3HAHUSA, KJIFOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oobmell GyHKIMOHATBHONW M €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM
YHClie YMEHHI OOBSACHATH U OLICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT,
MOJIyUYE€HHBIE MPU U3YYECHUH XUMUU, IMPUMEHSATh UX MPH PEHIeHUH MpoOsieM B MOBCEAHEBHOMN
KU3HU U TPYJIOBOU IESATENBHOCTH;

— (GopmupoBaHue y 00y4aromuXcsi F'yMaHUCTUYECKUX OTHOIICHUN, MOHUMAaHHSI LIEHHOCTH
XMUMHYECKUX 3HAHHUM A BBIPAOOTKHU SKOJOTHYECKH Ie]1eco00pa3HOro MOBEAEHUs B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIMU K O0Y4YEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs U HAIIPaBJIEHHOCTH JajbHEHIIero 00y4eHusl.

OO1iee uncio 4acoB, OTBEAEHHBIX I M3y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
gacoB (2 yaca B HEJIENIO).



HopmatuBHbIE aKkThI 1
y4eOHO-METOIUYECKUE
JOKYMEHTBI, HA OCHOBAaHUU
KOTOPBIX pa3paboTaHa
mporpamMma

OenepanbHblii  3akoH  oT  29.12.2012r. Ne 273-®3  «O6
oOpazoBanun B Poccuiickoit @eneparum» (C U3MEHEHUSIMU OT
19.12.2023r. Ne 618-D3, B nelCTBYIOMICH PEeIAKIIUN);

[Mpuka3z Munnpocsemenuss Poccun Ne 808 ot 10.11.2025r.
«O BHECEHMH U3MEHEHUI B HEKOTOPbIE ITpUKa3bl MUHUCTEPCTBA
npocsemienuss  Poccmiickoit  @Depepanuu, — Kacarouuecs
¢denepanbHBIX  00pa30BaTENBHBIX  MPOTPAaMM  HAYaIbHOTO
obuero oOpa3oBaHHUs, OCHOBHOIO 0O0IIero oOpa3oBaHus U
CpeIHEro 00IIero 00pa3oBaHus» 3aperuCTPUpPOBaH MUHIOCTOM
Poccun Ne 85296 ot 11.02.2026r. u opunmansHO OMyOIMKOBaH
12.02.2026r.;

[Ipuka3z MunucrepcrBa npocsemenus Poccuickont @enepanyuun
oT 09.10.2024r. Ne 704 «O BHeceHUU U3MEHEHHH B HEKOTOpHhIE
IIPUKA3BbI MuHucrepcTBa  NMPOCBELIECHUS Poccniickoit
Oenepanun, Kacawmmuecs QeaeparbHbIX 00pa30BaTEIbHBIX
IporpaMM HayaJbHOTO oO0mero oOpa3oBaHMs, OCHOBHOIO
00111eT0 00pa30BaHUs U CPEHETO OOIIET0 00pa30BaAHUSIY;
@enepalbHblil  MepedyeHb  y4eOHHUKOB, JOMYIIEHHBIX K
WCTIOJIH30BAHUIO TIPH PEaTH3aIMY UMEIOIINX TOCYJapCTBEHHYIO
akkpenurtanuio oOpazoBarenbHbix nporpamm HOO, OOO u
COO, yrBepxkaeHHbIN pukazoM Munnpocsenienust Poccun Ne
769 ot 05.11.2024r., ¢ IOCTIEAYIONIMMH H3MEHEHHSIMH,
Ob6nacTHoii 3akoH oT 14.11.2013r. Ne 26-3C «O06 o6pa3oBanun
B PocroBckoit oomactiy» (¢ uamenenusmu ot 03.10.2025r.);
[Ipuka3 MunuctepctBa npocsenienus Poccuiickoii deneparuu
ot 31.05.2021r. Ne 287 «O6 ytBepxaeHun (HeaepaTbHOTO
roCy/IapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHIapTa OCHOBHOIO
o6mero oopazoBanus» (¢ nuameneHusMu oT 18.07.2022r. Ne 568,
B penakiuu oT 18.06.2025r1.);

®enepanbHas 00pazoBaTesibHAs IPOrPaMMa OCHOBHOTO OOIIEro
obpazoanuss  DPOII  OOO, yrBepKJACHHas  MPUKA30M
Munnpocsemenus: Poccunt Ne 370 ot 18.05.2023r;
[TonoxxenneM o paboueil mporpamme y4eOHBIX MPEIMETOB,
y4eOHBIX KypcOB (B TOM 4YHCJI€ BHEYPOUHOH AEATEIHLHOCTH),
yaeOnbix Moayneir «MBOY Jlunerr Ne 13» (Ilpuka3 Ne 321 ot
29.08.2026r.).

OcHoBHast oOpa3zoBarenbHass MPOrpaMMa OCHOBHOTO OOIIEro
obpazoBanuss MbOY «JIuneit Ne 13» na 2026 — 2027 yueOHbIN
rox (ITpukaz Ne 292 ot 29.08.2026r.);

Y4eOHslii IU1aH MYHUIUIIATHHOTO OIOIKETHOTO
o01reo0pazoBaTensHOrO yupexkaeHus ropoga Pocrosa-na-Jlony
«JIuneit Ne 13» na 2026-2027 yuebnsiit ron (mpukaz no MbOY
«JIumeii Ne 13» Ne 290 ot 29.08.2026r.);

Kanennapusiii yue6nslil rpadpuk MBOVY «JIuneit Ne 13» na 2026
— 2027 y4e6nsriii roxa (mpuka3 no MbOY «Jlureit No 13» Ne 286
ot 25.08.2026r.);

Pabouas nporpamma Bociutanust MbBOVY «Jlureit Ne 13»;

OPIl no xuMuM OCHOBHOTO 00IIero odpasoBanus (0a30BBIi
YPOBEHB)

OO011EE KOJTMYECTBO YACOB B
roji, KOJIMYECTBO YaCOB B
HEJIeNI0, TUIAHUPYEMBbIX Ha

B coorBercrBuu ¢ YueOHbIM m1anoM MBOY «JIumeir Ne 13»
(ITpukaz Ne 290 ot 29.08.2026r.) Ha 2026 — 2027 y4eOHbIii ro1
Ha U3y4eHHe JaHHOTO Kypca B § kiacca oTBOaUTCs 68 dacos (2
yaca B HEJENI0), Ha OCHOBaHWU KaneHmapHoro y4eOGHOTO




u3yueHue JaHHoro Kypca B | rpaduka MBOY «Jluneit 13» (Ilpuxa3 ot 25.08.2026 Ne 286) Ha
COOTBETCTBHH C YICOHBIM 2026-2027 y4eOubiii Tog B 8 «A» kiacce u B 8 «B» kmacce
npeaycMoTpeno 69 gacos, 1 yac oTBeleH Ha MOBTOpEHHUE, B 8

IIJIAaHOM JINLICA
«by kmacce npegycmoTpeHo 68 vacos

COAEP KAHUE OBYUEHUS

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HM YEIOBEKA. XMMHS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHUE BeecTs. [loHsTre o metoaax
Mo3HaHus B XuMuH. Uucteie BemecTBa u cMecH. CrocoObl pa3ielieHus CMeceu.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U cnoKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckasi popmyia. BareHTHOCTh aTOMOB XUMHUECKHX 2JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBas 10JIsI XHMHYECKOT'0 2JIEMEHTA B COCIUHEHUH,

KonnuecTBo Bemecta. Mosib. MonsipHas macca. BzauMocBsi3b KOJIMueCcTBa, MacChl M YMCIIaA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHECHHI.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUECKHE ypaBHEeHUs. Knaccubukamms XUMUIECKUX PEaKIuid
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBHIaMu palbOThl B JIAOOpaTOpHH M MpUEMamMu
oOparieHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUYECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMOAeHUE (PU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KUCIIOTON) SIBJICHHUM, HAOIIOACHHUE U
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKIuil (pa3ioKeHue caxapa, B3auMoICHCTBUE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcunaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Kelie3a ¢ pacTBopoM coiu Menu (1), u3ydenue crocoboB pa3aeineHus: CMECei:
C TIOMONIBIO MarHuTta, QWIbTPOBAaHWE, BBHIMAPUBAHUE, TUCTHUIUIAIMSA, Xpomarorpadus,
MPOBEJACHUE OYKMCTKH MOBAPEHHOM COJIM, HAOIIOJCHUE W OINMCAHHUE PE3yIbTaTOB IMPOBEIACHUS
ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MacChl, CO3JaHHE MOJENEH MOJIEKYI
(IIapocTePIKHEBBIX).

BaxuHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razos. CocrtaB Bozayxa. Kuciaopoa — 37€MEHT M IPOCTOE BEIIECTBO.
Haxosxxnenue kuciopoja B nmpupoje, Gu3ndeckue 1 XMMHUECKHE CBOMCTBA (peaKIMi TOPEHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JIabOpaTOpHH U
MpoMBIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — auioTpomHas MoaudUKaius
KHCIJIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUIIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIOSL.

Bonopon — aneMeHT u pocToe BemecTBo. HaxoxaeHne Boiopoaa B mpupo/ie, hrusndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kucinoter u comnu.

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®usnueckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeUIECTBa B



pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BoA. OxpaHa M OYHCTKA
MIPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomeHknarypa
oKcu0B. PU3nUecKre U XUMUYECKHUE CBOICTBA OKcHI0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIETOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenkinatypa kucnor. OU3NUecKue M XUMHUIECKUE
cBoiicTBa kucaoT. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4ecKkue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aWMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHHs ropeHus (mokapa), 03HaAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3IOB BEIIECTB KOJTMYECTBOM |
MOJIb, HCCIIEZJOBAHHE OCOOEHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IMYHOW PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCJIEOBaHHE 00pa3l0B HEOPraHMYECKHUX BEIIECTB Pa3UYHBIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumo/ieiicTBus okcuaa meau (1) ¢ pacTBopom cepHOI KUCIOTHI, KUCIOT ¢ METAJUIAMU, PEaKLIUN
HEWUTpalIU3alny, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METaJIa IPYyrUM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢BA3b. OKHCIUTEIHLHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[IepBbie MOMBITKY KIAaCCU(PHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUIBI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB IMEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX sifiep. M30Tonbl. Di1ekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
oOosouek aroMoB mepBeIX 20 Xumuueckux siaemMeHToB Ilepuoauueckoir cucremsl [l W.
MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO JIEMEHTA IO €ro mnojoxeHuro B llepuonnyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJININYECKUX CBOMCTB 10 IpynaM M Mepuoiam.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.



XuMugeckas CBSI3b. KoBanentHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKMCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [Iporiecchl okucienus
1 BoccTaHoBJeHUs1. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIIMH (TOpEeHUE, PEAKIIUK PA3JIOKECHHS, COCTUHEHNS).

Meoswnpeomemmoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3CH NPH M3yYEHUM XMMUH B 8 KJIACCE OCYIECTBIIACTCS
gepes UCI0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHIATHMN, TaK U TIOHSITHMA, SBIISTOIIIXCS
CHUCTEMHBIMU IS OTJCNBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: HaydHbIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTb, HAOIMIOACHUE, OKCIEPUMEHT, MOJIeTUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®duznka: Marepus, aToM, DOJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (HU3WYECKHUE BEIUYHMHBI, CAMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanne, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PpE3YNIbTAThl OCBOEHMS IIPOrpaMMbl OCHOBHOTO OOIIEro 06pa3oBaHuUs
JIOCTHUIAIOTCA B X0J1€ 00OYUEHHs XMMUHU B €IUHCTBE y4€OHOM M BOCHMTATEILHOM IEATEILHOCTH B
COOTBETCTBUM C  TPAAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSMM, [IPUHATHIMUA B OOINECTBE MpaBUIaMH M HOPMaMH IHOBEICHHUS U
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLMAIU3AIMN 00YYarOIIMXCSL.

JINYHOCTHBIE PE3yJAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTUBHBIX LIEHHOCTHBIX OPUEHTAIMI M PACIIUPEHHME OIbITA AEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTU:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[EHHOCTHOI'O OTHOIICHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEANIO, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJaAeTh JOCTOBEPHOW HH(MOpPMANUEH O MEPETOBBIX JOCTIKECHHSX U OTKPBITHIX
MHUPOBO# M OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBA,;

2) rpaIaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, KOMMYHHUKATHBHOH KOMIICTEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-
HCCIIeI0BATEIILCKOM, TBOPYECKOM U PYIMX BUAAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOM JIESITENLHOCTH TPU BBIMOJHEHHH y4eOHBIX, MMO3HABATEIbHBIX 334, BBITOIHEHUH
XAMHYECKHX KCIIEPUMEHTOB, CO3aHIH YUIE€OHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOITOHUMAHHUIO
¥ B3aWMOIIOMOIIM B MpOIECCEe 3TOH Y4eOHOM AEATETBHOCTH, TOTOBHOCTH OIICHHBATh CBOE



MOBE/ICHUE U MMOCTYIIKK CBOMX TOBAPHINEH C TO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCJIEICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOr' 0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEICTABICHHUS O  BEIMIECTBE W  XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JUIS
MMOHUMAaHWS CYITHOCTH HAYYHOW KapTHHBI MHUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS IPUPOJIBI, B3AaUMOCBS3SX YEIOBEKA C TPUPOTHOM CPEIOi, O POJIM XUMHUHU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUU 10 XHUMHH,
HEOOXOJMMBIE Ui OOBSCHEHHS HAOIOJaeMbIX IPOILECCOB W SBJICHMI, IO3HABATEIBHOM,
WH()OPMAMOHHON M YATATEIBCKOW KYJIBTYPHI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIIHLHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEPATYpOU, JOCTYITHBIMH TEXHHUYECKUMHU CPEIACTBAMH
WH()OPMAIMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOY4YCHHWIO M TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS OOyUYCHHSI B TaJIbHEHIIIEM;

4) popmMupoBaHUsI KYJIbTYPbI 310POBbS:

0CO3HAHHE IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3J0pOBBIM 00pa3 >KW3HH, OCO3HAHWE TIOCICJACTBUH ¥ HENPHUATHE BPEIHBIX MPHUBBIYCK
(yrmoTpeOsieHust ajkoroJis, HApKOTHUKOB, KypEHHWs), HEOOXOIMMOCTH COOJIOACHHS TPaBUII
0€30IMacHOCTH P OOPAICHIH ¢ XUMHYECKUMH BEIIECTBAMHY B OBITY W pealIbHOM JKHU3HH,

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY HU3YyUEHHIO Mpodeccril U TpyAa pa3InyHOro poja, yBaKeHHE K
TPYAY U pe3yibTaTaM TPYA0BOH AESITETLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHMM TI0 XHWMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
oOpa3oBaHUsl C Yy4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH, yCHemHOW MNpohecCHOHATBFHON NeATENbHOCTH M Pa3BUTHS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPO(ECCHOHATIBHON Cpe/Ie;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

9KOJIOTMYECKHU 11e1ec000pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHXUYECKOMY 3J0POBBIO,
OCO3HaHHWE LIEHHOCTH COOIO/ICHUs MPAaBUI O€30MAaCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KUZHU JIO/ICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4aeMble PH U3YYCHUU XUMHUH, JUTsl pEIIeHuUs 3aad,
CBSI3aHHBIX C OKpYXAaloIled NPUPOTHONW Cpeloi, Iy TOBBLIINICHUS YPOBHS HSKOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS IJI00ATLHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MCTAIIPpECAMCETHBIX PE3YJIbTATOB BbIACIAOT 3HAYUMBIC JIA (bOpMI/IpOBaHI/ISI
MHUPOBO33pCHUA 06IJ_ICH8.Y‘IHBI€ IOHATHA (BaKOH, TEOpU:A, NMPUHIHUII, TUIIOTE34a, (I)aKT, CUCTEMA,
nponecc, SKCICPUMEHT U I[perC.), KOTOPBIC UCIIOJIB3YIOTCA B €CTCCTBCHHO-HAYYHBIX yLIC6HBIX
npeaAMeTax 1 Mo3BOJIAIOT Ha OCHOBC 3HAHUHN U3 ITUX npeaAMCETOB (I)OpMHpOBaTB MMpEaACTABJICHUE O
LICJIOCTHOM HaquOﬁ KapTUHC MHpPa, U YHUBCPCAJILHBIC y‘IC6HBIe JehcTBUA (HOSHaBaTeHBHBIe,
KOMMYHUKATHUBHBIC, pel"y.HSITI/IBHBIe), KOTOPBIC 00ecreYnBarOT (I)OpMI/IpOBaHI/Ie TOTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHWUIO U OCYHICCTBJICHUIO y‘-ICGHOfI ACATCIBHOCTH.



Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE TelcTBUS

ba3oBble joruveckue 1ecTBUA:

YMEHHSI UCIOJb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICT XHUMHYECKUX MOHSATHH (BBIIEISTh UX XapaKTePHbIC MPU3HAKU, YCTAHABIINBATh
B3aMMOCBS3b C JPYTMMH TIOHSATHUSIMH), HCIIOJIB30BATh TOHSATHUS JUIS OOBSICHEHUS OTACIBHBIX
(hakTOB ¥ SBICHUI, BRLIONPATh OCHOBAHUS U KPUTEPHH IS KiacCH(PHUKAIINI XUMHYECKUX BEIICCTB
U XAMHWYECKUX PEAKIMH, yCTaHABIMBATh NMPUYHHHO-CIICICTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
W3YYCHHUS, CTPOUTH JIOTHUSCKUE PACCYKICHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, 10 AHAIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;

YMEHHE MPUMEHSTh B MPOIECCe TO3HAHMS MOHATHS (MPEIMETHBIC M METalpEeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOJb3yeMble B XHMHH, MPEoOpPa3oBBIBATH HIHPOKO
MIPUMEHSIEMBIC B XHMHH MOJICIbHBIC TPEJCTABIICHUSI — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHAYeCKass ¢GopMylia M ypaBHEHHE XHMHUYSCKOH pEakIuu — TpU PEIICHHH Yy4eOHO-
MO3HABATEIBHBIX 33124, C Y46TOM DOTHUX MOJCIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTePU30BaTh CYMICCTBCHHBIC NMPU3HAKM H3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XUMHYECKUX PEaKIHi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYUHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B U3y4aeMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBarejibcKkie 1eHCTBHUS:

YMEHHE HCIO0JIb30BaTh TOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA TO3HAHHS, a
Takke B KauyeCTBE OCHOBBI Ui ()OPMHUPOBAHWS THUIIOTE3BI TI0 IPOBEPKE TMPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MpHOOpeTEeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMd M MPOBEICHHUIO YYEHHMUYECKHUX
SKCIEPUMEHTOB, YMEHHE HAOMI0IaTh 32 X0JJ0M MpOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yiabTaTaM MHpPOBEAEHHOIO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHAJTM3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUJIOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMY/IsIpHAS TUTEpaTypa
XMUMHUYECKOTO COJIEpKaHUs, CIIpaBOYHbIE Moco0us, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOIbI M 3aMPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTpeNeNéHHOr0 THIA, MPHOOpETEeHHE ONbITa B OOJACTH HCHOJIB30BAaHUS HHOOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCIIOIH30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OopMy MpeacTaBIeHUS
nH(pOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHME HCMOJIb30BaTh W aHAIM3UPOBATH B MpoOIEcce y4eOHOW M HCCIEA0BaTEIbCKOM
JeSITeNbHOCTH MHPOPMAIIUIO O BIUSHUYU MPOMBIIUIEHHOCTH, CETHCKOTO XO3SHUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEeIbl.

KommyHukaTuBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1eliCTBHUS:

YMEHMsI 3aJaBaTh BOMpPOCH (B XoJe JAuanora u (WUIIKM) JUCKYCCHHU) IO CYIIECTBY
obcyknaemMoii Tembl, (HOPMYTUPOBATh CBOM TPEUIOKEHUS OTHOCUTENBHO BBITIOJTHEHHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS IPECTABIAThH OMyYeHHBIC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
M THUCHBMEHHBIX TEKCTax; JeJaTh MPE3CHTAIMI0 PEe3yAbTAaTOB BBHIMOJIHEHHS] XHUMHYECKOTO
JKCIIEpUMEHTa (J1abOopaTOPHOTO OTMBITA, JTA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



YMEHHSI Y4€OHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIILHOU U
HCCIIEIOBATENILCKON JICATEIPHOCTH TPU PEIICHHH BO3HUKAIONIMX TPOoOJieM Ha OCHOBE yuéTa
OoOIIMX WHTEPECOB W COTJIACOBaHMS MO3UIMK (0OCYXaeHHs, OOMEH MHEHUSMHU, «MO3TOBBHIE
LITYPMBbI», KOOPAUHALIMS COBMECTHBIX JEHCTBUM, ONIpE/IeJICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHbIe yHUBepPcaJbHbIEe YUeOHbIe NelCTBUS:

YMEHHE CaMOCTOSITEBHO OMPEACIIATh LENH ACATEIbHOCTH, MUIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIMPOBATh W MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIE€ATEIBHOCTH, BBIOUpATH
HanOomee 3 EeKTUBHBIE CITOCOOBI peICHHs yIeOHBIX M TO3HABATEIIBHBIX 33724, CAMOCTOSTEIIBHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITI0KEHHBIN aJITOPUTM JICUCTBUM IIPHU BBINIOJHEHUH 3aJaHU I
C Yy4€TOM TOJYYCHHS HOBBIX 3HAaHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHOM L€IU, YMEHHUE UCIIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, TIPE/JIaracMble B YCIIOBUH 3aJIJaHUN.

MNPEJIMETHBIE PE3YJbTATHBI

B cocrtaBe mnpenmMeTHBIX pe3yNbTATOB 10 OCBOEHHUIO OO0S3aTEIBHOTO COJIEpPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONW paboyelt mpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJarOIIMMHUCA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
npeaMeTHON o0mactu «XUMUs», BUABI ACSITEIBHOCTH TO TOJIYYEHUIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, IPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHTYAITUX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHITHUHA: aTOM, MOJEKYJa, XUMHUYECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIEeCTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHass M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0Js XUMUYECKOTO 3JI€MEHTa
B COCIMHEHHH, MOJSIPHBIH 00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuurarus
peakiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IoOKEeHHs], PEaKIIMK 3aMEIICHUs], peaKklun
oOMeHa, 9K30- U SHIOTEPMHUECKUE PEaKlH, TeIUIOBOM AP deKT peakiuu, 1apo aToMa,
JNIEKTPOHHBIA CJION aToMma, aTroMHasi OpOWTa b, paJuyc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJCHTHAas CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas A0S BellecTBa (MPOIEHTHAs KOHIIEHTPALKsI) B PACTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSTUA U TPUMEHSTH 3TU
MOHATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;

® CIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JJsi COCTaBJIeHHS (OpPMYyN BEIIECTB H
ypaBHEHUN XUMHUUYECKUX PEAKIUI;

® OMpenensITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHUSX, CTEICHb
OKHCJICHHUS JJIEMEHTOB B OWHApHBIX COEJWHEHUSX, MPHUHAUIKHOCTh BEIIECTB K
oTpeNenéHHOMY KJIacCy COEAMHEHUH 1o QopmynaM, BHJI XUMHUYECKOW CBS3U
(KoBajieHTHAsl U HIOHHAS) B HEOPraHUYECKUX COCTUHEHHSX;

e packpbiBath cMmbicn [lepuoanueckoro 3akona J{. . MenaeneeBa: 1€MOHCTpUpPOBATH
MMOHMMAaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHX 3JIEMEHTOB OT HUX
nojoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHAa ABOTaJIpo;

® OMNUCBIBATh U XapakTepu3oBaTh TaOmuuHyr Qopmy Ileprogudeckoii cHUCTEMBI
XUMUYECKUX BIIEMEHTOB: pa3iiMyaTh NOHATHS «rjaBHas noiarpynna (A-rpynma)» u
«mobounass moarpynma (b-rpymma)», maneie ¥ OOJNBIINE TEPUOMABI, COOTHOCUTH



0003HaYCHHSI, KOTOpPBbIe UMEIOTCS B Tabmuie «l[lepromudeckas cucteMa XUMUYECKHX
anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMHUYCCKHUE JICMCHTHI, HEOPTaHUYECKUE BEIICCTBA, XUMUICCKHE
peakuuu (10 YMCIYy W COCTABY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, TOATBEp)KJas  OINHUCAHWE TMpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COETMHEHUsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIIUTEILHON JCATENHPHOCTH — aHAJIN3 U CHHTE3,
CcpaBHEHHE, 0000IICHNE, CHCTEMATH3aINI0, KIACCH(UKAIINIO, BBISBJICHUE MPUYWHHO-
CIEACTBEHHBIX CBSI3€M — JUISi M3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAyYHBIE METO,IbI MIO3HAHUS — HAOII0JICHUE, H3MEPEHNE, MOJICTTUPOBAHHE,
SKCIEPUMEHT (peajbHbIA U MBICICHHBIN);

ClleloBaTh TMpaBWIaM TIOJIb30BAHUS XUMHYECKOW TMOCYyIOW U J1abopaTOPHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpAallEeHUs] C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU N0 BBIMOJIHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJAa W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC, (eHONI(TaIenH, METUIIOPAHK U IPyrue).

K koHiy obyueHnus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCIICHHs, XMMMUYECKas pEakLHs, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peaklnuu, MOJb, MOJISIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUUM HOHHOro OOMEeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIWTEIb,  BOCCTAHOBUTEIID,
OKHCIIEHME M BOCCTaHOBJIEHHE, AIOTPONHs, aM(OTEpHOCTb, XHUMHUYECKasi CBS3b
(xoBaJleHTHasi, WOHHAs, MeETAJUIMYecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, IPeAcsIbHO JOIyCTUMas
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHM U NPUMEHSATH 3TH
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBie€HUS (OpMya BeLIeCTB U
YPaBHEHUN XUMHUYECKUX PEAKLINL;

OIPENENATh BAJICHTHOCTb U CTCNEHb OKUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHH 1Mo Qopmynam, BHJI XMMHUYECKOH CBS3M (KOBaJEHTHAs, MOHHA,



MeTajyInyecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
¢dopmye, xapakTep Cpeasl B BOJHBIX PAaCTBOPAaX HEOPraHMUECKUX COCAWHEHHM, THII
KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOTIO BEIIECTBA;

packpsiBaTh cmbica Ilepuoaumyeckoro 3akoHa /[, M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuomunaeckoit
CHUCTEMBbl XMMHUYECKUX OJJIEMEHTOB: pa3finyaTh MOHATUS «TJIaBHas mnoArpymnmna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OoNbIIME TEPHOJBI,
COOTHOCHTBH 0003HAYEHUSI, KOTOPbIE HIMEIOTCS B TIEPHOJHUECKON TaOIUIIE, C YUCIIOBBIMHU
XapaKTepUCTUKaMHU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sapa,
oOIiee 9ncio IEKTPOHOB U paclpeielieHue X M0 3JEKTPOHHBIM CIIOSIM), OOBSICHSTH
o01I1re 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB JJIEMEHTOB M WX COCIWHEHHH B
Ipeienax MajbIX MEPHOJIOB U IVIaBHBIX MOJATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(UIMPOBATH XUMHUECKHUE 3JIE€MEHTHI, HEOPraHNYECKHE BEIIECTBA, XMMHUECKHE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenuduuecKkue XUMHYECKHe CBONCTBa
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIMINX XUMHUYECKUX PEAKITUH;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH,
MOJIHBIE U COKpPAILEHHBIE YPaBHEHUS PEAKIM MOHHOrO OOMEHa, ypaBHEHUs peaKiuii,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILlEHU B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOHN peaklnu;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opy/noBaHHEeM, a TaKkxke MpaBuia oOpalleHUs C BelIeCTBAMU B COOTBETCTBHH C
HWHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YTIIEKHUCIIOTO ra3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KAUECTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacrmo3HaBaTh OMBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHbBI aMMOHHMS M HOHBI H3YUYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHON AESITENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHMs] CBOMCTB BEIIECTB M XUMUYECKUX PEAKUUN, €CTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOIOACHUE, U3MEPEHHEe, MOIETMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl KoHnTpoJbHbIe IIpakTuyecKue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. [lepBoHayaibHbIe XHMHYECKHE TIOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuoreka [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemecTBa ecKue pea 15 1
HICCTEA 1 XHMHHCCIHE peariiti https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. ITo e 00 okcua 6
AYX- RHCHOPOA. LOHATH Kenax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B L 8 1
OROPOAL LIOHATHE O KHCIOTaX 1 COIAX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Bopna. P L e 00 5 1 1
Ofta. TacTBOpe. LIOTATHE 0b OCHOBAHIIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX 11 1 1 bubnuoreka [JOK
' COCIMHEHUI https://m.edso0.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xummnueckunx 3jaemMenToB JI. U. MenneneeBa. CTpoenne aroMmoB. XMMUYeCKast

c¢BiA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKUX A1eMeHTOB /. U.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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3. Xumuueckas cBsizb. OKUCIUTEIBHO- 8 bubmuoreka [JOK
BOCCTAaHOBUTEJBHBIE PEAKIUN https://m.edso0.ru/7f41837c
bubmmoreka [{OK
Hroro o pasery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 brbamorexa [OK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[MPOI'PAMME
MNOYPOYHOE IIJTAHUPOBAHUE
8 «A» KJIACC
N Koun4yecTBo yacos Jlata JJIeKTPOHHBbIE HU(PPOBbIE
R Tema ypoka Kontpoubnbie | I[lpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYEeHUs
padoThbI padoThI pecypcbl
1 [Tpeamer xumun. Poste XuMuUM B *KU3HA 1 01.09.2026 | Bbubmmoreka IJOK
yesoBeka. Terna u BelecTBa https://m.edsoo.ru/ff0d210c
2 CraproBasi IMarHOCTHKA 1 1 02.09.2026 | Bubmuorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpakTuueckas padota Ne 1 «IIpaBuia paGoThl 08.09.2026
3 B ia60paTOpI/II/IpI/I MPUEMBI 06papH_ICHI/I$II(): 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1abopaTopHBIM 000PYIOBAHUEMY
Yucrsle BemecTsa 1 cmecu. CiocoObl 09.09.2026 | bubmuoreka [JOK
4 . 1
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2 «Paznenenue 15.09.2026
5 cMmecelt (Ha mpuMepe OYMCTKY OBAPEHHOM 1 bubnorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
5 ATOMSI H MOTEKyIIbI 1 16.09.2026 | bubmuoteka [{OK
https://m.edsoo.ru/ff0d2a6c
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7 XUMHUYECKUE AIIEMEHTHI. 3HAKH (CUMBOJIbI) 22.09.2026 | bubamnoreka [{OK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie ¥ CIIOKHBIE BEIIECTBA 23.09.2026 | bubamorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKYADHOE yHeliHe 29.09.2026 | bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB. 30.09.2026
10 Xumunueckas popmyia. BaneHTI;IOCTb aTOMOB Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOcHTETbHASI ATOMHAsI Macca. 06.10.2026 | bubnmoreka [[OK
OTHOCHUTENTbHAST MOJIEKY/ISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOTO JIEMEHTA B 07.10.2026 | bubmuorexa [JOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo Bemiecta. Moib. MossipHas 13.10.2026 | bubnumoteka [IOK
macca https://m.edsoo.ru/ff0d5230
dOu3nyecKne U XUMUYECKUE SIBICHUS. 14.10.2026 | bubnmoteka [IOK
14
XuMHYECKask peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycmoBUsI MPOTEKAHUS 20.10.2026 | bubmuoteka [[OK
XHUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHHUS MaCcChl BEIIECTB. 21.10.2026 | bubamoreka [IOK
XUMHUYECKUE YPABHEHUSI https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJau4ecTBa, MacChl BEIIECTBA 10.11.2026 | bubmmoreka [IOK
17 .
[0 YPaBHCHUSAM XUMHYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708
Knaccudukanus XMuMAYECKUX pPeaKIHi 11.11.2026
18 (COC,Z[I/II-?;HI/I}IH Pa3NOKEHUS 3a£em:HI/I51 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBIii- 17.11.2026 BuGmorexa [OK
19 sHIMKIoneaucT. O600IIeHNE 1

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d40c4
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20 KonTtponrsHas padota Nel mo Teme 18.11.2026 | bubmmotexa LJOK
«BeriecTBa 1 XUMHYECKUE PEAKLIUI https://m.edsoo.ru/ff0d4290
o EOZHZXO_ CMECI; FZBOB. COZ?}:) :ozny::. ) 24.11.2026 Butnorexa LOK
HCII — DJIEMEHT U IIPOCTOE B TBO.
poaL p HI https://m.edsoo.ru/ff0d448e
Os3on
\ q)I/(I:?;I/:)‘IG;CK:I? IZ a)(HMHqSCKI;IeeCBOﬁCTjae 5 25.11.2026 Butnorexa LK
KU1 KILIAU OKHUCJIEHUS], TOPEHHE).
foposa (peaxtt . - TOP https://m.edsoo.ru/ff0d4614
ITonsiTre 06 okcumax
) C;6OOCO:I§ HOJ'Iy‘IeHZIﬂ KHCJLOPOOT B 01.12.2026 Butnorexa LK
TOPHH Y IPOMBIILIEHHOCTH.
JIaDOPATOPHIL H [IPOMBIIIL https://m.edso0.ru/ff0d497a
[Tpumenenue kuciopoaa
y TSHHOBZIZI) a(i)(begT XI/IMI/I:Cec;mI?I paeaK:mI, 02.12.2026 BuGmorexa LIOK
IMOHATHE O TEPMOXMMHUUYECKOM YDABHEHUH
p P : https:/m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHIX
5 | sk e
TPASHEHHE Bosiyxa, cil prer https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
: HIEI)aKTI/IZGCKeaS[ pa(ZSOTa Nge3 o TeMe 09.12.2026 BuGmorexa [OK
«[Tonmyyenne u coOupanme KUCIOPOIa
i . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOMCTBY
Boiopos — aieMeHT 1 MpoCTOe BEIIeCTBO. 15.12.2026 | bubmmoreka [IOK
27
Haxosxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
du3nyecKue U XMMUYECKUE CBOMCTBA 16.12.2026 | bubmuoteka [[OK
28
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 oML 16 © KHCAOIAX 11 COusix 22.12.2026 | bubmuoteka [JOK
© © 0 KHeno 0 https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mosTydeHus: BOAOPOia B 23.12.2026 | bubmuoteka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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" gl?lilcmzeciaﬂ EzgoTe; Nge4 1:)0 ;el(\)/lea 29.12.2026 BuGmiorexa LIOK
HUE U COOUpaHue B
o P HOPOAE, https://m.edso0.ru/ff0d4f42
W3YYCHHE €TI0 CBOMCTBY
30.12.2026 | bubmmoteka [IOK
2 M i & . A
3 OJIApHBINA 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
. BaI;I:H(;HeeH:ﬂ :iiéMz, KOJI(I)/IIIGC’:;ia BEILECTBA 12.01.2027 Butnorexa LK
rasa 1o ero H3BECTHOMY KOJINYECTB
.« IO Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
" B;::IHCJ‘IGH:IS(I) ;)6;6:4(3); zassz goéypaBHeHmo 13.01.2027 Butnorexa LK
KIIMHM Ha OCHOBE 3aKOHA 00BEMHBIX
peaie n? https://m.eds00.ru/ff0d5708
OTHOIIICHHI Ta30B
35 DusHIeCKHe ccKie CBOHCTEA BO 19.01.2027 | bubmmoteka [IOK
HU3MYECKHE U XUMUYECKHE CBOMCTBA BOIBI
8 https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [loHsarue 00 20.01.2027 | bubmmoteka [IOK
36
HHIAKATOpaX https://m.edsoo.ru/ff0d59e2
- B;),H:CKaK :aCTiop:CTenj. Ha;;;zlczm;me ZI 26.01.2027 BuGmorexa LIOK
HEHACBIIIECHHBI TBOPBIL. Bas JI0JIs
B p P A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
B | poroarenme puossapos o ompercrio SO Buomorea t0K
P N . P p pel https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JICi pacCTBOPEHHOTO BEILECTBAY
39 KonTponsnas pabora No2 mo teme 02.02.2027 | bubaunoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, Kiaccudukaus, 03.02.2027 | bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMHUYECKHE CBOMCTBA 09.02.2027 Butmiorexa 1IOK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX

OKCHJIO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaH#usI: COCTaB, KIaccU(UKAIIHS, 10.02.2027 | Bbubmuoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue 1 XuMU4ECKHE CBOKWCTBA 16.02.2027 | bubmmotexa LJOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, 17.02.2027 | bubauoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 onvieHie cCKITe CBONCTRA KIOTO 24.02.2027 | bubmmoteka [IOK
HUE W XUMHUYECKHUE CBOMCTBA KUCIIOT
e " https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI 02.03.2027 | bubmmoreka [JOK
MOJIyUeHHSI, XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Mpaktrudeckas padora Ne 6. Pemmenue 03.03.2027
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnveckas CBsI3b MEXKIY KIacCaMH 09.03.2027 | bubmuoreka [JOK
48 .
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
10.03.2027 | bub OK
49 O0001IeHre U cucTeMaTU3alus 3HAHUN h tI/tIpJSI:I;I/(r)T:.eeI?S(E).ru 100ad9ch?
- {(gHTpOJ‘Iblza}I paborta 2\@3 1o Te:Ie 16.03.2027 BuGmorexa [OK
CHOBHBIC KJIaCChl HEOPTaHUYECKUX
. P https://m.edsoo.ru/00ad9ela
COCIIMHECHU I
51 | s anontunon Towsme o oy O umoresa o
' pyH https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JICMEHTOB
eHeTe COIRMX SJEMERTOB 2 B https://m.edsoo.ru/00ada52c
MenneneeBa
24.03.2027 | bubaumoteka [IOK
53 AZIMUHHCTpaTUBHAsI KOHTPOJIbHAs paboTa

https://m.edsoo.ru/00ada52¢c
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54

Crpoenne atoMoB. CocTaB aTOMHBIX sIZIEP.

06.04.2027

bubmuoreka [JOK

H3oTomsI https://m.edsoo0.ru/00ada342
o | o
proa T https://m.edsoo.ru/00ada6bc
Meuneneena
o z(é(l)pal(()TZpI/IeCTI/III;a XEI\;HLI;:CKOFG(; B;Ifl\ielfi n;) 13.04.2027 Butnorexa LK
IO IOJIOKEHUIO B UOJAYECKOIN CUCTEM
T proa https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproanueckoro 3aKoHa s 14.04.2027
pa3BUTHS Hayku U ipakTuku. /. 1. bubmuorexa [JOK
57 .
MeHneneeB — yu€HBIi, TIeaaror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
P i . 20.04.2027
58 cezezBI;HP;Zp o 30506?/6 Ei: Pz)cc iCKa oL bubmorera [IOK
HCTEMATHBAMIT SHARHHI poccurcia https://m.edsoo.ru/00adb33c
poBepoyHas pabora
o | e o e
’ P https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIEeKTPOOTPUIIATEIILHOCTh ATOMOB 27.04.2027 | bubmuoteka [JOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 WoHHasg XUMUYecKas CBS3b 28.04.2027 | bubmnorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas noiaspHas XuMUUYeCcKas CBI3b 04.05.2027 1 bubmuorexa LHOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenoasgpHas XUMUYeCcKas CBSI3b 05.05.2027 1 bubmnorexa HOK
opane CHoAp CoKa CBA3 https://m.edsoo.ru/00adaab8
11.05.2027 | bubauoteka [{OK
64 CreneHb OKUCIECHUSA

https://m.edsoo.ru/00adae28
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65 OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHH 1 1 12.05.2027 | bubmmorexa [IOK
https://m.edsoo.ru/00adb076
66 OKHCAUTENN U BOCCTAHOBUTEIU 1 18.05.2027 | - bubmmorexa LIOK
https://m.edsoo.ru/00adb076
PesepBubIit ypok. O6001mIeHNE 1 19.05.2027
67 CI/ICTEM&TI/I?;ZEI/I?I 3HaHH;IH no teme «CtpoeHue 1 bubmmorexa [JOK
https://m.edsoo.ru/00ad9ch?2
aToMa. XMMHYECKas CBA3b»
68 PesepBHblit ypok. O60011IeHNE U 1 25.05.2027 | bBubnmoreka [{OK
cUCTEMAaTH3aIUs 3HAHWHA https://m.edsoo.ru/ff0d61c6
69 PesepBHblit ypok. O60011eHE U 1 26.05.2027
CUCTEMAaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 69 7 5
I[TPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHUE
8 «b» KJIACC
N Kosan4yecTBo 4acos Jlara JIeKTPOHHBbIE HU(PPOBbIE
- Tema ypoka Kontpoabnsie | IlpakTHueckue oOpa3oBaTe/ibHbIE
n/n Bceero U3yUYeHHUs
padoThI padoThI pecypcol
1 [Ipeamer xumun. Posib XuMuu B )KU3HA 1 01.09.2026 | bubmuoreka [JOK
yenoBeka. Tena u BelecTsa https://m.edso0.ru/ff0d210c
2 CrapToBasi IMarHOCTUKA 1 1 04.09.2026 | Bubmuorexa LIOK
https://m.edsoo.ru/ff0d227e
3 [ToHsTHE O METOAAX ITO3HAHKS B XUMHH 1 08.09.2026 | - buGamorexa LIOK
https://m.edsoo.ru/ff0d23dc
4 Yucrsle BemecTsa 1 cmecu. CnocoObl 1 11.09.2026 | bubmmoreka [IOK
paszerneHus cmeceit https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
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[Ipaktudeckas padora Ne 2 «Pa3nenenue 15.09.2026
S) cMmecei (Ha mpuMepe OYMCTKH TOBapEHHOMN bubnmorexa HOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMSI H MOTEKyIIbI 18.09.2026 | bubauoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) 22.09.2026 | Bbubamoreka [IOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOKHBIE BEIIECTBA 25.09.2026 | bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKYIADHOE yHelHe 29.09.2026 | budmuoteka [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB. 02.10.2026
10 Xumunyeckas popmyia. BaneHTIII{IOCTL aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XHUMHYECKUX JICMCHTOB
1 OTHOcHUTENNbHAS aTOMHAs Macca. 06.10.2026 | Bbubmuoreka [JOK
OTHOCHUTEIbHAS MOJICKY/ISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJsi XUMAYECKOTO dJIEMEHTA B 09.10.2026 | Bbubmuoreka IJOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTa. Mok, MosisipHas 13.10.2026 | bubmmorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nYecKUe U XMMUYECKHUE SIBIICHUSL. 16.10.2026 | bubmuoteka [{OK
XuMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycia0BUS MPOTEKAHUS 20.10.2026 | bubmuoteka [IOK
XUMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MACChl BELIECTB. 23.10.2026 | bubmuoteka [IOK
XUMHUYECKUe ypaBHEHUS https://m.edsoo.ru/ffod3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 06.11.2026 | bubmuoreka [JOK

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/ff0d5708
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Krnaccudukarus XuMHIECKUX peakiui

10.11.2026

bubmuoreka [JOK

1
8 (coenuHEeHMSI, pa3I0KCHHUS, 3aMEIICHUS, httos://m.edsoo.ru/f0d3f34
oOMeHa)
M. B.JI — Y4EHBIHN- 13.11.2026
19 SHITH (E)liweoI:I(():(;O}z)60gq eeii: 51 bubmorexa HOK
HITCIONEAET- n https://m.edsoo.ru/ffod40c4
CHCTEMATH3aLMs 3HAHUI
20 KonTponasnas pabora Nel no teme 17.11.2026 | bubmmotexa [JOK
«BeriecTBa U XUMUYECKUE PEAKIIUID https://m.edsoo.ru/ff0d4290
” Eoinzxo— CMECI; r23013. CO(;”I(;&E(}) :ozz(y::. ) 20.11.2026 Butnorexa LK
n — DJIEMEHT U MIPOCTOE B TBO.
TOpoA — i P B https://m.edso0.ru/ff0d448e
O30H
) (DI/(I:SI/:IeOCK:I? Iz ;HMHHSCKI;IGGCBOﬁCT;ae 5 24.11.2026 BuGmorexa LIOK
KU1 KI[UU OKHUCIIEHUS, TOPEHHUE).
TIOpoZa peaktt JICHHA, TOp https://m.eds00.ru/ff0d4614
ITousarue 00 oxkcumax
)y CH6OCO6BI TIOJTYYECHHS KUCTIOpoa B 27.11.2026 BuGmorexa LIOK
71a00paTOPHH U TPOMBIIICHHOCTH. httos://m.edsoo. ru/ff0d497a
[Ipumenenue kuciopoaa
y TGHHOBZﬁ 3((13)(1)61@ XHMH:CCKOﬁ peaK:I/m, 01.12.2026 BuGmorexa [OK
IMOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHIX
| ot
P yxa, https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAILCHUS
: zlﬁaianz;Kaz pa(;(:;z I-J:f; 3KrII/Io J:eMe ) 08.12.2026 BuGmmorexa [OK
OyHeHme COV PARHe KHCTOpoas, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTBY
97 Bonopon — sneMeHT U mpocToe BEIIECTBO. 11.12.2026 | bubmmoreka [JOK

Haxoxnenue B mpupoie

https://m.edsoo.ru/ff0d4dd0
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28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA 15.12.2026 | bubauoreka [JOK
Bosiopoja. [IpumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 i 18.12.2026 | bubmuoreka [{OK
OFFTHE O IHCTIOTax 1 cobix https://m.edsoo.ru/ff0d50d2
30 CriocoObI MmoTydeHust BOAOPOia B 22.12.2026 | bubmmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 0 4 25.12.202
g | RIS e 0K
HUE U COOMpaHue B
o o HOPOAE, https://m.edso0.ru/ff0d4f42
W3YYCHHE er0 CBOMCTBY
29.12.2026 | budmuoteka [JOK
32 M i 00BE .3 A
OJIAPHBINA 00BEM Ta30B. 3aKOH ABOTAJIPO httos://m.edsoo.ru/fod542e
Brruucienus o0b€Ma, KOJIHYSCTBA BEIECTBA 12.01.2027
33 rasa o €ro U3BECTHOMY KOJIHYECTB bubamorexa LOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WA 00BbEMY
o | e e o
peaidt . https://m.edsoo.ru/ff0d5708
OTHOIIICHHI Ta30B
35 du3nYeCKUe ¥ XUMHUYECKHE CBOMCTBA BOJIBI 19.01.2027 | bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [lonsarue 00 22.01.2027 | bubamoteka [IOK
36
HHIAKATOpaX https://m.edsoo.ru/ff0d59e2
| o e e
11 p PBL. A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
o Eﬁazinze;iai Ea&;n; i\fg 5 ;{0 TeHMe - 29.01.2027 BuGmiorexa 1IOK
PHro f) © ve pac OI'_),O © OUPE/ACIEHHO https://m.edsoo.ru/ff0d5eba
MaccOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBAY
39 KonTtposnpHast padota Ne2 o teme 02.02.2027 | bubnuoreka [IOK

«Kucnopoa. Bompopon. Boga»

https://m.edsoo.ru/ff0d6342
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40 Oxcuppl: cocTaB, KIacCUpUKAIS, 05.02.2027 | bubamoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XUMHUYECKUE CBOMCTBA 09.02.2027

41 KI/ICJI}:THHX OCHOBHBIX U aM(OTEPHBIX Brbmiorexa LIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUsI: COCTaB, KIacCHU(pUKALIHS, 12.02.2027 | bubmuoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHnue u XuMU4ECKHE CBOKWCTBA 16.02.2027 | bubmmotexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, 19.02.2027 | bubanoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Moy4yeHre ¥ XHMUYECKHE CBONCTBA KUCIOT 26.02:2027 | bubmmorexa LIOK

https://m.edsoo.ru/ff0dfee2

46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI 02.03.2027 | bubmuoreka [{OK
MOJTyYEHHUsI, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktruueckast padota Ne 6. Permenue 05.03.2027

47 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6mmoreka [IOK
«OCHOBHBIC KJTACCHI HEOPTraHHYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN

48 I'eneTnveckas CBsI3b MEXKY KIacCaMH 09.03.2027 | bubmuoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50

49 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN 12.03.2027 | bubmmorexa [IOK

https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 mo teme 16.03.2027
50 "OCH(I))BHLIC KJ'II;.CCBI HEOPraHUYECKUX bubnorexa IOK
. https://m.edsoo.ru/00ad9ela
COeIMHEHU N
IlepBble MOMBITKU KJIacCU(PHUKALIUN 19.03.2027 BuGmorexa [OK
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O Tpynmax

CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52 AJIMUHHCTPaTHBHAS KOHTPOJIbHAs paboTa 23.03.2027 | bubmorexa LIOK
https://m.edsoo.ru/00ada52c
53 TTepHOJEL, FpyTIIbI, HOAPYTIISI 26.03.2027 | bubmmoteka [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. 06.04.2027 | bubmmoreka [JOK
H3oToms! https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000I0UEeK aTOMOB 09.04.2027
55 3J'IepMeHTOB Heplfozmqecxoﬁ cucremsl J[. U. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
Meneneera
XapakTepuCTHKa XHMHYECKOTO dJIEMEHTA I10 13.04.2027
56 eropnonoI:KeHmo B [leproanueckoii cucreme Bubnuorexa LIOK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [lepronnueckoro 3akoHa s 16.04.2027
57 pa3BUTHS Hayku U TipakTuku. /. 1. bubmuorexa [JOK
MeHeneeB — y4EHBIH, TIEIaror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
PesepBubiit ypok. O600meHne 1 20.04.2027
58 CI/ICTIC)MaTI/I?)ZII_:I/I}I C;HaHI/II;IH / Beepoccutickas bubmmorexa LIOK
https://m.edsoo.ru/00adb33c
IpoBepoYHas paboTa
KonTpoinbras padorta Ne4 o teme «CTpoeHuUE 23.04.2027
59 aTOMEI:. XI/IMI/I‘II;CKa}I CBS3bY / BCGpOCCTI;IprCKaH bubmmorexa LIOK
https://m.edsoo.ru/00adb486
IpoBepoYHas paboTa
60 DIEeKTPOOTPULIATENLHOCTh ATOMOB 27.04.2027 | bubmuoteka [IOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HoHHas XuMu4ecKas CBA3b 30.04.2027 | Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
04.05.2027 | bubmuoteka [IOK
62 KoBanenTHas nossipHasi XaMu4eckasi CBsI3b

https://m.edsoo.ru/00adaah8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 KoBasieHTHasI HETOJISIPHAS XUMHUYECKasI CBSI3b 1 07.05.2027 |~ bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
11.05.2027 | bubauoreka [JOK
o4 Creneiib OKHCICHHS 1 https://m.edsoo.ru/00adae28
65 OKHCIIMTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIHH 1 1 14.05.2027 | bubmorexa LIOK
https://m.edso0.ru/00adb076
66 OKUCIIUTENIN ¥ BOCCTAHOBUTEIH 1 18.05.2027 | - bubmmorexa LIOK
https://m.edso0.ru/00adb076
PesepBubIit ypok. O600mIeHEe 1 21.05.2027
67 CI/ICTEM&TI/ISZEI/ISI 3HaHI/II;IH o Teme «CtpoeHue 1 bubmmorexa LIOK
https://m.edsoo.ru/00ad9cb2
aroma. XMMHUYECKas CBS3bY
68 Pe3epBHEIH ypOK. 1 25.05.2027
OBUIEE KOJIMYECTBO YACOB I10 68 7 5
I[MPOI'PAMME
MNOYPOYHOE IIJIAHUPOBAHUE
8 «B» KJIACC
N Kosan4yecTBo 4acos Jlara JIeKTPOHHBbIE HU(PPOBbIE
i Tema ypoka Konrtpoubnbie | IlpakTnueckue o0pa3oBaTe/bHbIEC
n/n Bcero U3yUYeHHUs
padoThI padoThI pecypchl
1 [Ipeamer xumun. Posib XuMuU B 5KU3HA 1 02.09.2026 | bubmuoreka [JOK
yenoBeka. Tena u BelecTsa https://m.edso0.ru/ff0d210c
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl 04.09.2026
2 B JIAOOPATOPHUH U MPUEMBI OOpAIICHHS C 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
n1abopaTopHBIM 000PYTIOBAHUEM
3 CraproBasi TMarHOCTHKA 1 1 09.09.2026 | - buGamorexa LIOK
https://m.edsoo.ru/ff0d23dc
Yucrsle BemecTsa 1 cmecu. CiocoObl 11.09.2026 | bubmmoreka [IOK
4 . 1
paszeneHus cmeceit https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
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[Ipaktudeckas padora Ne 2 «Pa3nenenue 16.09.2026
S) cMmecei (Ha mpuMepe OYMCTKH TOBapEHHOMN bubnmorexa HOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMSI H MOTEKyIIbI 18.09.2026 | bubauoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) 23.09.2026 | Bbubamoreka [IOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOKHBIE BEIIECTBA 25.09.2026 | bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOIEKyIIAPHOE YHeHHe 30.09.2026 | bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB. 02.10.2026
10 Xumunyeckas popmyia. BaneHTIII{IOCTL aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XHUMHYECKUX JICMCHTOB
1 OTHOcHUTENNbHAS aTOMHAs Macca. 07.10.2026 | bubmuoreka [JOK
OTHOCHUTEIbHAS MOJICKY/ISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJsi XUMAYECKOTO dJIEMEHTA B 09.10.2026 | Bbubmuoreka IJOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTa. Mok, MosisipHas 14.10.2026 | bubmmorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nYecKUe U XMMUYECKHUE SIBIICHUSL. 16.10.2026 | bubmuoteka [{OK
XuMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCIOBHS POTEKAHUS 21.10.2026 | bubmuoteka [IOK
XUMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MACChl BELIECTB. 23.10.2026 | bubmuoteka [IOK
XUMHUYECKUe ypaBHEHUS https://m.edsoo.ru/ffod3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 06.11.2026 | bubmuoreka [JOK

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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Krnaccudukarus XuMHIECKUX peakiui

11.11.2026

bubmuoreka [JOK

1
8 (coenuHEeHMSI, pa3I0KCHHUS, 3aMEIICHUS, httos://m.edsoo.ru/f0d3f34
oOMeHa)
M. B.JI — Y4EHBIHN- 13.11.2026
19 SHITH (E)liweoI:I(():(;O}z)60gq eeii: 51 bubmorexa HOK
HITCIONEAET- n https://m.edsoo.ru/ffod40c4
CHCTEMATH3aLMs 3HAHUI
20 KonTponasnas pabora Nel no teme 18.11.2026 | bubmmotexa [JOK
«BeriecTBa 1 XUMHYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
” Eoinzxo— CMECI; r23013. CO(;”I(;&E(}) :ozz(y::. ) 20.11.2026 Butnorexa LK
n — DJIEMEHT U MIPOCTOE B TBO.
TOpoA — i P B https://m.edso0.ru/ff0d448e
O30H
) (DI/(I:SI/:IeOCK:I? Iz ;HMHHSCKI;IGGCBOﬁCT;ae 5 25.11.2026 BuGmorexa LIOK
KU1 KI[UU OKHUCIIEHUS, TOPEHHUE).
TIOpoZa peaktt JICHHA, TOp https://m.eds00.ru/ff0d4614
ITousarue 00 oxkcumax
)y CH6OCO6BI TIOJTYYECHHS KUCTIOpoa B 27.11.2026 BuGmorexa LIOK
71a00paTOPHH U TPOMBIIICHHOCTH. httos://m.edsoo. ru/ff0d497a
[Ipumenenue kuciopoaa
y TGHHOBZﬁ 3(2)(1)61@ XHMH:CCKOﬁ peaK:I/m, 02.12.2026 BuGmorexa [OK
IMOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHIX
| ot
P yxa, https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAILCHUS
: zlﬁaianz;Kaz pa(;(:;z I-J:f; 3KrII/Io J:eMe ) 09.12.2026 BuGmmorexa [OK
OyHeHme COV PARHe KHCTOpoas, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTBY
97 Bonopon — sneMeHT U mpocToe BEIIECTBO. 11.12.2026 | bubmmoreka [JOK

Haxoxnenue B mpupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4dd0

28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA 16.12.2026 | bubauoreka [JOK
Bosiopoja. [IpumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 i 18.12.2026 | bubmuoreka [{OK
OFFTHE O IHCTIOTax 1 cobix https://m.edsoo.ru/ff0d50d2
30 CriocoObI MmoTydeHust BOAOPOia B 23.12.2026 | bubmmoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 0 4 25.12.202
o | RIS e 0K
HUEe U cCOOMpaHue B
o P HOPOJE, https://m.edso0.ru/ff0d4f42
W3YYCHHE er0 CBOMCTBY
30.12.2026 | bubmuoreka [JOK
32 M i 00BE .3 A
OJIAPHBINA 00BEM Ta30B. 3aKOH ABOTAJIPO httos://m.edsoo.ru/fod542e
Brruucienus o0b€Ma, KOJIHYSCTBA BEIECTBA 13.01.2027
33 rasa o €ro U3BECTHOMY KOJIHYECTB bubamorexa LOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WA 00BbEMY
o | e e o
peaidt . https://m.edsoo.ru/ff0d5708
OTHOIIICHHI Ta30B
35 du3nYeCKUe ¥ XUMHUYECKHE CBONCTBA BO/IBI 20.01.2027 | - bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [lonsarue 00 22.01.2027 | bubamoteka [IOK
36
HHIAKATOpaX https://m.edsoo.ru/ff0d59e2
| o e oo
11 p PBL. A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
o Eﬁazinze;iai Ea&;n; i\fg 5 ;{0 T;Me _ 29.01.2027 BuGmiorexa 1IOK
PHro f) © ve pac OI'_),O © OUPC/ICICHHO https://m.edsoo.ru/ff0d5eba
MaccOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBAY
39 KonTtposnpHast padota Ne2 o teme 03.02.2027 | bubnuoreka LIOK

«Kucnopoa. Bompopon. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KIacCUpUKAIS, 05.02.2027 | bubamoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XUMHUYECKHE CBOWCTBA 10.02.2027

41 KI/ICJI}:THHX OCHOBHBIX U aM(OTEPHBIX Brbmiorexa LIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUsI: COCTaB, KIacCHU(pUKALIHS, 12.02.2027 | bubmuoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHnue u XuMU4ECKHE CBOKWCTBA 17.02.2027 | bubmmotexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, 19.02.2027 | bubanoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Moy4yeHre ¥ XHMUYECKHE CBONCTBA KUCIOT 24.02.2027 | bubmmorexa LIOK

https://m.edsoo.ru/ff0dfee2

46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI 26.02.2027 | bubmuoreka [JOK
MOJTyYEHHUsI, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktruueckast padota Ne 6. Permenue 03.03.2027

47 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6mmoreka [IOK
«OCHOBHBIC KJIACCHI HEOPraHMUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN

48 ['eneTnveckas CBsI3b MEXKIY KJIaCCaMH 05.03.2027 | bubmuoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50

49 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN 10.03.2027 | bubmmorexa [IOK

https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 mo teme 12.03.2027
50 "OCH(I))BHLIC KJ'II;.CCBI HEOPraHUYECKUX bubnorexa IOK
. https://m.edsoo.ru/00ad9ela
COeIMHEHU N
IlepBble MOMBITKU KJIacCU(PHUKALIUN 17.03.2027 BuGmorexa [OK
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O Tpynmax

CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepnoanueckuit 3akoH u [lepuoanueckas

19.03.2027

bubmuoreka [JOK

52 cucTeMa XUMUYECKuX 3ineMeHToB /. U. https://m.edsoo.ru/00ada52¢
Meneneera
53 AJIMAHUCTPaTHBHAS KOHTPOJIbHAs paboTa 24.03.2027 | bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIZIEP. 26.03.2027 | bubmmoteka [IOK
H3oToms! https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000I0UEeK aTOMOB 07.04.2027
55 3J'IepMeHTOB Heplfozmqecxoﬁ cucremsl J[. U. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menneneera
XapaKTepruCTHKAa XUMHUECKOTO JIEMEHTA T10 09.04.2027
56 eropnonoI:KeHmo B [leproanueckoii cucreme bubamorexa LOK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproanueckoro 3akoHa s 14.04.2027
57 pa3BUTHS Hayku U ipakTuku. /. 1. bubmuorexa [JOK
MeHeneeB — y4EHBIH, TIEIaror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
PesepBubiii ypok. O600mIeHNE 1 16.04.2027
58 CI/ICTI;MaTmZEHH 3HaHHI>I'IH / Beepoccutickas bubmmorexa LIOK
https://m.edsoo.ru/00adb33c
IpoBepoYHas paboTa
KonTpoibHas padota Ne4 1o teme «CTpoeHuUe 21.04.2027
59 aTOMi XHMHI{ZCKa}I CBSI3bY / BcepoccpfﬁCKaﬂ bubmmorexa LIOK
https://m.edsoo.ru/00adb486
IpoBepoYHas paboTa
60 DIEeKTPOOTPULIATENLHOCTh ATOMOB 23.04.2027 | bubmuoteka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HoHHasg XuMUYecKas CBA3b 28.04.2027 | - bubmorexa LIOK
https://m.edsoo.ru/00adac34
30.04.2027 | bubmuoteka [{OK
62 KoBanenTHas mossipHas XaMu4eckasi CBsI3b

https://m.edsoo.ru/00adaabh8
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05.05.2027

bubmuoreka [JOK

63 KoBasneHnTHast HenoJsipHask XUMHUYECKAst CBSI3b 1 https://m.eds0o.ru/00adaab8
07.05.2027 | Bbubmauoreka [JOK
64 Crenes okucieHiA L https://m.edscﬂ).ru/00adae28
65 OKHCIIMTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIHH 1 12052027 | bubmmorexa [OK
https://m.edsoo.ru/00adb076
66 OKHCAUTENN U BOCCTAHOBUTEIU 1 14.05.2027 |- bubmmorexa LIOK
https://m.edsoo.ru/00adb076
57 | cnomonmemgma ot no o Crpossme | 1 PP bumorera ok
aToMA. XIMIeCKas CBA3Ey https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O60011IeHE 1 1 21.05.2027 | Bubmmorexa [{OK
cUcTEMaTH3aIis 3HAHWHA https://m.edsoo.ru/ff0d61c6
69 PesepBHBIit ypoK. O606i11eHHe u 1 26.05.2027
CHCTEMAaTH3AIMs 3HAHHUIMA
OBIIEE KOJJMYECTBO YACOB I1O 69

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3yJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUS)

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJIHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAas aTOMHasi M MOJEKYIsIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAsi Macca, MaccoBasl JI0JI1 XUMHYECKOTO
dJIEMEHTa B COSIMHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKasT PEaKIus,
KIaccuukanus — peaknwii: Ppeakiuud  COCAUHEHHS, PEeaKIuu
pa3loKeHus, peaKkIUH 3aMelIeHUs, peakuuu OOMEHa, 3K30- HU
SHIOTEPMHUUYECKHUE PEAKIUH, TETUIOBON 3(PdEeKT peakiuu, pacTBOp,

MaccoBasi 10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTpAlMsl) B pacTBOpe

1.2

HUITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MMOHATUN H

IMPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BECIICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS (opmyI

BEIIIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

pacKpbeIiBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChl BCHICCTB,
IIOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

ONpCAC/IATL BAJICHTHOCTH aTOMOB OJJIEMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKUC pPCaKIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKI1H BELIECTB, 110 TEeIJI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYHO IOJIF0O XUMHYCECKOI'O 3JICMCHTA I10 (I)opMyne

COCIMHEHMS,

1.9

BBIUUCIIATE MAaCCOBYIO JOJIFO BCIIECTBA B PACTBOPE




1.10

MPUMEHSITh ECTCCTBCHHOHAYYHBIC METO,IbI IO3HAHUS — HAOIOICHUE,
U3MEPEHHE,  MOJICIUPOBAHME,  OSKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiume npeacTaBUTENN HEOPrAaHUUYECKHUX BEILIECTB)

2.1

PaCKpbIBaTh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHATHH: OKCHunI,

KncCJj10Ta, OCHOBaHHUEC, COJIb

2.2

OTPENEINIATh MPUHAAICKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUUECKHE BEIIECTBA
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XapaKTepu30BaTh (ONMHMCHIBATH) OOIIHE XWMHUYECKHE CBOWCTBA
BEULIECTB PA3IMYHbIX KJIACCOB, MMOATBEPXK/Iasi ONMKMCAaHUE IpUMEpaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCUMOCTH OT HX
Kau€CTBCHHOT'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX

npeBpameHI/H‘/i B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh TpaBWJAM TIOJh30BAHUS XUMHUYECKOW TMOCYAOH U
1ab0paTOPHBIM 00OPYZOBAaHUEM, a TAKXKE MpPaBWIaM OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIMSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TI0 TIOJYYECHHUIO ¥ COOMPAHHIO
ra3000pa3HbIX BeUIeCcTB (BOJIOPOJAa M KHCIOPO/a), IPUTOTOBICHHIO
pacTBOpPOB C OMpPEACIEHHOW MAacCOBOM JoJiell pacTBOPEHHOTO
BEIIECTBA, TUIAHKPOBATh U MPOBOJUTH XUMHUYECKUE IKCIICPHUMEHTBI
10 pACIO3HABaHWIO PACTBOPOB IIEIOYEH W KHCIOT C IOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTarenH, METUIOPAHK U IpyTue)

2.7

IMPOBOANUTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€akKuuun

Ilo Teme: «llepmoamueckuii 3axkoH W llepuoandyeckast cucrema
xuMmuueckux anemeHtoB [[. M. MengaeneeBa. CTpoeHue aTomoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MOHSITHM: AApO aToMa,
3J'IeKTp0HHLII71 clion aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc aroma,
XUMHYCCKas CBA3b, IMOJIPHAA W HEIIOJIAPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HWOHHAA CBA3b, HWOH, KATHOH, AHUOH,

CTCIICHb OKHUCJICHUA




3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OTIMCBIBATh U XapaKTepHu30BaTh TabamuHyto ¢popmy [lepuoanyeckoit
CUCTEMBl XMMMUECKUX 3JIEMEHTOB: pPa3inyaTh IOHATUS «TJIaBHAs
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIple» U «OOJIBIIHE) Nepruoabl

3.4

packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpPIOIIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX 3JIECMECHTOB oT nux TIOJIOXKCHUA B

[Iepnognueckoit cucreme

3.5

COOTHOCUTh OOO3HAY€HHs, KOTOpble HUMEIOTCS B  TabIuIe
«Ilepnognyeckass  cucremMa  XUMHYeckux  anemeHtoB  JI.M.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTAaB W 3apsn sjapa, oOliee dYucio

AJIEKTPOHOB U pacnpeiesieHue UX MO IEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJIICHHA  JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OTIPENeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

ITPOBEPAEMBIE DJIEMEHTBI COAEP KXAHUSA

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUS
1 [lepBoHauanbHBIE XUMUYECKHE TTOHSATHS
[Ipenmer xumun. Ponb XxuMuM B KU3HU YellOBEKa. XMMUS B CHCTEME HayK.
1.1 Tena u BemecTBa. du3nuecKue CBOWCTBA BEIIECTB. ATperarHoe COCTOSHUE
BEIIIECTB
12 [TonsiTHe 0 MeTOJaX MO3HAHMS B XUMUH. YucThIe BemecTBa U cMecH. CriocoOsl
' paszzeneHus cMmecei
13 ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3ieMEHThl. CHUMBOJBI XMUMHUYECKUX
' anemMeHTOB. [IpocThie U croxHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumunyeckasi hopmyna. BaleHTHOCTh aTOMOB XUMUYECKHX JIIEMEHTOB. 3aKOH
14 MOCTOSIHCTBA ~ cocTaBa  BemiectB. OTHOcUTENbHAs  aTOMHasg — Macca.
' OtHocuTenbHas MOJIEKYJsIpHAass Macca. MaccoBast JI0JII  XMMHUYECKOTO
3JIEMEHTa B COEIMHEHUHU




1.5

KomunuectBo Beniectsa. Mosib. Monsipaas macca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX €IWHHUIl BemlecTBa. Pacu€rel mo dopmynam

XUMHUYECKHUX COEIUHEHUN

1.6

®u3nyecKue U XMMHYECKHE SBJICHUSA. XMMHAYECKAsl pEeaKkus U €€ IPU3HAKHU.
3aKOH  COXpaHEHHMs]  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccupukamuss  XUMHYECKMX  peakiuid  (COSIMHEHHs,  pa3JioKCHUs,

3aMelIeHus, 0OMeHa)

1.7

XHWMHUYECKUN DKCHEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW IOCYIOH, C
MpaBUiiaMu pabOTHI B TA0OpaTOpUH U MpuéMamMu oOpalieHus ¢ 1abopaTopHbIM
o0opyJIOBaHWEM, H3y4YeHHE U OINHWCaHWE (PHU3MUYECKHX CBOWCTB 00pa3IoB
HEOpPraHWYeCKUX BEIIECTB, HaOMogeHHe (U3NYEeCKUX (IJIaBIIEHHUE BOCKA,
TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTICHHE W KOHJCHCAIIUS BOJIBI) U
XAMHYECKUX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHON  IPOBOJIOKH,
B3aMMOJICHICTBUE MeJla C KHUCJIOTOM) SIBJIEHWMN, HAOMIOIEHWE W OIHCaHHUE
MPHU3HAKOB TMPOTEKAHMsI XUMHUYECKHUX peakiuii (pas3siokeHue caxapa,
B3aMMOJICHCTBHE CEPHOH KHCIOTBI C XJIOPHIOM Oapws, pa3jioKeHue
ruapokcuaa meau(ll) mpu HarpeBanum, B3auMOJICHCTBHE Keje3a C PaCTBOPOM
com meau( 1), m3ydgenne cnocoOoB paszieseHus: cMecei (C TOMOITBI0 MarHUTa,
(unpTpOBaHUE, BBHITAPUBAHUE, NUCTUIUIAIMS, XpoMaTorpadus), IpoBeIeHNUE
OUMCTKHM TOBape€HHON COJM, HaONIOJIeHUe | OINHCaHUE Ppe3yJbTaTOB
IPOBEJCHHUS OIBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3/ITaHUE

MOJIeJIeH MOJICKYJ (I1apOCTEPIKHEBBIX)

Baxwueitmme MMPEACTABUTCIIN HCOPraHMYCCKNUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemMeHT U mpocTtoe
BenlecTBo. Haxoxaenue kucinopojaa B npupoje, pusndyeckue U XuMU4ecKue
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrnocoObl
MOJIy4eHUS] KUCJIOpoJa B JAabOpaTopuu M MpOMBIIIEHHOCTH. Kpyrosopot

Kuciopoja B mpupojie. O30H — alioTporHas MoaubuKalus KUCIopoaa

2.2

TemnoBoil 3¢h(deKkT XUMHUECKON peakIuH, TEPMOXUMHUYECKHUE YPaBHEHHS,
9K30- M SHJOTEPMHUYECKUE peakluuu. TOIUIMBO: yrojb U MeTaH. 3arpsi3HEeHUE

BO3/yXa, YCUJIEHHE TapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHT 1 npoctoe BemiecTBo. HaxoxneHne Bogoposa B IPUPO/IE,
¢bu3uYecKue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOJIydCHHSI.

Kucmots! 1 conu

2.4

MonsipHblil 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM ypaBHEHUSIM




2.5

dusnyeckue cBoiicTBa BoAbl. Bonga kak pactBoputenb. PacTBOphI.
HacelieHHbIe 1 HEHACBIIIEHHBIE paCTBOPLI. PaCTBOPUMOCTB BEILIECTB B BOJE.
MaccoBass 1oy BellecTBa B PacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanust. Posib pacTBOpOB B MPHUPOJAE U B KU3HU yenoBeka. KpyroBopot
BOAbl B MpUpOAE. 3arpsi3HEHUE MpUPOAHbIX BoA. OXpaHa U OYHMCTKa

IIPUPOHBIX BOJ

2.6

Krnaccudukanuss wHeopranmdeckux coeaumnenuid. Oxcunel. Kinaccuduxarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) WU
HecoJieoOpazyromue. Homenknatypa okcunoB. Puznueckue U XUMHUYECKHE

CBOMCTBA OKCHJIOB. [losrydeHne okCcuaoB

2.7

OcHoBanus. Knaccuduxanust ocHOBaHMM: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHuil. PU3NYECKUE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [TonyyeHne ocHOBaHU

2.8

Kucnotsl. Knaccupukanus kucnor. Homenknarypa kucnot. @usndeckue u
XUMHYecKne cBoMcTtBa KHCI0T. Pag aktmBHOCcTH MeTamioB H.H. bekxerosa.

[Tony4yenue kucaot

2.9

Comu. Homenkinarypa cosieil. @u3ndeckie U XUMHYECKHE CBOMCTBA COJICH.

[Tonydyenue conen

2.10

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/Iﬁ
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XUMHUYECKUH OKCIIEPUMEHT: KAadeCTBEHHOE ONpEACTICHHE COJACpKaHUs
KUCJIOPO/ia B BO3/yXe, MOJy4YeHUE, COOMpaHUe, paclio3HaBaHUE U U3yUCHHE
CBOWCTB KHCJIOPO/Ia, HAOJIIOJICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM H
yCJIOBHSI BOSHHKHOBEHUS U ITPEKPAIICHUs TOPeHHUs (110Kapa), 03HAKOMIICHHUE C
o0Opa3llaMu OKCHIOB M OINKCAHHE WX CBOWCTB, MOJy4eHHE, coOUpaHue,
pacrio3HaBaHHe M M3YYEHHUE CBOWMCTB BOJOPOJAa (TOPEHHUE), B3aMMOICHCTBUEC
BOJIOpOJA C OKCHJIOM meau(Il) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOACHHUE OOpa3lOB BEUICCTB KOJIMYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS  BEIIECTB C  Pa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEICIEHHONH MaccOBOM
JOJiell pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeTalllaMu
(HaTpueM u KanblMeM) (BO3MOXXHO HCIIOJIb30BaHHE BHUAEOMATEPHAIIOB),
OTIpeJieieHue PAcTBOPOB KHUCIOT M IIEN0Ye ¢ TOMOINbI0 HHIUKATOPOB,
UCClIeJIOBaHHEe OOpa3I[OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaONOJIeHNE W3MEHEHUS OKpAacKH HWHAMKATOPOB B pPAacTBOpax KHCIOT U

uienoueil, nzyuenue BzaumonaencTBus okcuaa meau(ll) ¢ pactBopom cepHoit




KHCJIOTBI, KHCJIOT C MCTalJlaMu, peaKLIHﬁ HeﬁTpanmauI/m, IMOJIYy4YCHHEC
HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHWE OJHOTO METaula JPYTUM U3
pacTBopa COJIM, PELIEHNE FKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxuenne

KJIaCCbl HCOPraHN4YCCKUX COGZIHHCHHfI»

[Iepnoanueckuit 3akoH u [leproguueckas cucteMa XMMUYECKUX dJIEMEHTOB
J .. MenpaeneeBa. CTpoeHne aToMoB. XuMU4ecKas CBsizb. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIINN

3.1

[lepBple MOMBITKM KJIACCU(PUKAUU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPyNIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIET0YHO3EMENbHbIE METAJIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am(OTepHBIE

OKCHU Bl U TUAPOKCHIBI

3.2

[Iepnognueckuit 3akoH. Ilepmoandyeckas cucTeMa XUMHUYECKHX AJIEMEHTOB
JAW. MenneneeBa. KopoTkonepuoanas U JUIMHHONEpUOAHAA (QOPMBI
[Iepmognueckoit cucrembl xumuueckux amemeHToB J[.MI. MeHnneneesa.
[Tepuoasr u rpynmnel. @U3HYECKUI CMBICH MOPSIKOBOIO HOMEpAa, HOMEPOB

nepruoJa v rpynIbl 3JICMCHTA

3.3

Crpoenue atomoB. CocTaB aroMHbIX sifep. M3oTomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000J0YeK aTOMOB TepBbIX 20 XHWMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cuctemsl JI.M. MenaeneeBa. XapakTepuCcTUKa XUMHUECKOTO

3JIEMEHTa Mo ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI pajuyca aTOMOB XHMHUUYECKHX 3JIEMEHTOB,
METaJUIMYECKMX W HEMETAIMYCCKHUX CBOMCTB MO TpylIaM M IEepUOJaAM.
3nauenue [lepuoauyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMUYECKHUX
3JIEMEHTOB ISl pa3BUTHUS Haykd W npakTuku. .M. MenneneeB — yuy€Hblidi u

I'paKJaHHuH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (mosispHass U HEMOJSpHAas) CBS3b.

9J'ICKTpOOTpI/IL[aTeJ'ILHOCTI> XUMHYECKHX 3JIEeMeHTOB. MloHHas CBS3b

3.6

Crenensb oxkuciieHus. OKUCIMTEIFHOBOCCTAHOBUTEILHEIC pe€aKuuu. HpOHCCCLI

OKHCJICHMSA B BocCTaHOBJICHUA. OKHUCINTEIN U BOCCTAHOBHUTEIIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: H3YUCHHUC O6p83].IOB BCIICCTB MCTAJIZIOB H
HCEMCTAJJIOB, B3aHMOJCHCTBHE rMApOKCHUAa LUHKA € paCcTBOPaMH KHCJIOT U
menoqeﬁ, MMPOBCACHUEC ONLITOB, HWJTIOCTPUPYIOIIUX IMTPUMEPBI OKUCIIUTCIIBHO -

BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (FOpeHI/IC, pCaKknuun pas3jIoKCHU, COC)II/IHeHI/ISI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBJIGHUM HPUPOJbl, TOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOLIECTBA;

IMOHUMAaHHEC MECTAa XUMHH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAyY4YHBIX MCTO/JIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPECTUYCCKUX MCETOJAaX HUCCICAOBAHUSA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUECH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XMUMUYECKOH HAayKH, YTO IMO3BOJUT OOYYarOIIUMCSl pacCMaTpUBATh
XUMHUI0O Kak cdepy cBoedl Oymymed  mpodeccuoHaIbHOU
NESITEeIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero o0pa3oBaHus

Bnaz[eHHe CHCTEMON XMMHMYCCKHX 3HAHUM H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BaO)XHEHIINE XMMUYECKUE MOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCUTEIbHbIE aTOMHAasi M MOJEKYJspHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJSIPHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJNb (CPEHsisl), XUMHUecKas
peakuys, peakUuu COCIUHEHMS, PEaKUUHM pPas3JIOKEHHs, pPEaKLuu
3aMeIlleHHs], peaklul oOMeHa, TerUIoOBOM 3((EeKT peakiyu, K30- U
9HAOTEPMHUUYECKNE PEAKIMH, PACTBOP, MAcCOBask JOJSI XMMUYECKOTO
JJIEMEHTa B  COEAMHEHMM, MaccoBas JoJii W IPOLEHTHas

KOHIOCHTpAILKA BCIICCTBA B paCTBOPEC, AP0 aTOMa, 3J'ICKTpOHHBII>i cioi




aToma, aTOMHas OpOuTai b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCIJICHMs], XUMHUYECKAs CBS3b, JJIEKTPOOTPULIATEIILHOCTD, ITOJISPHAS
U HENOJSApHAas KOBAJEHTHAs CBs3b, MOHHAs CB3b, METAIIMYECKAst
CBSI3b, KpUCTAJUINYECKAs pelIE€TKA (ATOMHAs], MIOHHAs, METAJUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEAJIEKTPOJIUT,
JNEKTPOJINTHYECKAsT IUCCOIMAIMS, pPEaKIuH HOHHOTO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIECKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOOpaTUMbIE peakIHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAHEHHUS MacChl,
nepuoanueckuii 3akoH JI.M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

BJIEKTPOJIUTUYECKON JUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE TMPAaBWJIBHO WCIIOJE30BaTh HW3YyYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHWCIIE MHUHEpalbHbIE yIOOpEHUsS, METaJUIbl U
CIUIaBbI, TIPOAYKTHI  IMEpepabOTKH  MPHUPOIHBIX  HCTOYHUKOB
YTI1€BOIOPOJOB (YIJIsl, TPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM
XO3SCTBE, HAa MPOM3BOJCTBE M TOHUMAHWE 3HAYCHUS >KHPOB,
OClKOB,  YIJICBOJOB JUIA  OpraHM3Ma  YEJIOBEKa;  yMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHU3M 4YeJIOBeKa M OKPYXKAIOIIYIO MPUPOIHYIO CPEIy

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTrUX

y‘le6HBIX IpeaMETOB

3.3

HaJIN4HC OIIbITa pa6OTI>I C pa3/JIMYHbIMHU UCTOYHHUKAMH I/IH(I)OpMaI_[I/II/I
10 XUMHHN (Hay‘IHaSI U HAYYHO-IOITYJIApHAA JIUTEpaTypa, CIOBAPH,

CIIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUU H  YMCHHUC

HCIIOJIb30BaTh €€ 11 peuIcHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Brnanenne ocHoBamMH IOHSTHHHOIO arrmapara U1 CHUMBOJIMYCCKOTO

SA3bIKa XUMHU IJIA COCTAaBJICHUSA (bOpMy.H HCOPraHN4YCCKUX BCUICCTB,




YpPaBHEHUM  XMMHUYECKUX PEAKUUH; OCHOBAMH XUMHUYECKOU

HoMeHkiIatypsl (IUPAC u TpuBuanbHoi)

YMeHne 00bSACHATH CBSI3b MOJIOKEHHS neMeHTa B Ilepuoanaeckoit

CUCTCMEC C YHCJIOBBIMU XapPaKTCPUCTUKAMH CTPOCHHA aTOMOB

5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee 4YHucio
AJICKTPOHOB), PACHPEICIICHUEM 3JICKTPOHOB IO 3HEPTreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMIEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenue O  MNEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XHUMHYECKUX 3JIEMEHTOB (painyc aTOMa, JJIEKTPOOTPHIIATESITHHOCTS ),

6 IMPOCTBIX M CJOXKHBIX BEIIECTB OT IOJOXCHHS 3JICMCHTOB B
[Tepuognueckoit cucrteme (B MallbIX TMEpPUOJAX U  TIABHBIX
MOJITPYIINAX) U AJEKTPOHHOTO CTPOSHUS aToMa

7 Ymenue knaccuuuupoBaTth:

7.1 XHUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYecKHe BEIecTBa

7.3 XMUMHYECKHE PeaKINI

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTETICHb OKHCIICHHUSI XUMUYECKUX JIEMEHTOB, 3apsiI

' HOHA

8.9 BHUJI XUMHUYECKOW CBSI3M W THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCTUHCHHIX

8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )

8.4 OKHCJIMTE/Ib U BOCCTAHOBUTEIIH

9 YMeHHe XapakTepru30BaTh GU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCJIOPOJ, O30H, BOJOpOJa, Tpadur, aamas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIWK, MarHHMH,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJIE MX BOJHBIX PAcTBOPOB (BOJA,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

9.9 metaioB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azora u pocdopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THas,

(ocdopHas, yroapHas, KpeMHUEBask KUCIOTa U UX COJIH)




MPOTHO3MPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHHA, NPUMCHCHHC BCIICCTB B

>3 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh TPOTCKAHUS
XHUMHYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHHUS PEAKIUH,
B TOM YHUCJIC:
10.1 peaxuuii H'OHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIl
10.3 WITIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIACCOB
' (Tpymnm) HEOpraHWYeCKUX BELIECTB
10.4 MOITBEPIKIAIOITNX TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty HUMH
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYTSIPHYIO M MOJIIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOIO AJIE€MEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 [0 ypPaBHEHUSM XHMHMYECKUX PEAKIUl U HAXOAUTh KOJIMYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHUs (HaOoJeHue,
12.1 U3MEpeHHe, SKCIIEPUMEHT, MOJICIUPOBAHKE) IPU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SIBJICHHI; yMeHHe chOpMyIupoBaTh MNpodiaemMy u
IPEUIOKUTH MYTH €€ pelIeHUs
122 0e3omacHON paboOThl C XMMHUYECKMMH BEIIECTBAMU, XUMHUYECKOU
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
paBUJIaMu 6€e301acHOTO oOpamienus ¢ BEIIECTBAMH,
UCIIOJIb3YEeMbIMU B MOBCEAHEBHOMW JKU3HH, MPAaBUJIAMU MTOBEJCHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPYKAIOIIEH MPUPOIHON CpPEIbL;
' MOHMMaHME Bpea (0MacHOCTH) BO3/ICHCTBHUS HA JKUBBIE OPTaHU3MBI
OTpeIeNEHHBIX BEIIIECTB, croco6oB YMEHbIIICHUS u
MPETOTBPAIIEHHS UX BPETHOTO BO3ICHCTBUS
13 Hannune nmpakTH4eckux HaBBIKOB MJIAHUPOBAHUS U OCYIIECTBICHUS

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!




13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-IeCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘ICCKI/IMI/I U XUMHWYCCKUMU ABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOIIUE TPU3HAKU POTEKAHUS XUMUUECKUX PeaKluii

13.2

M3Y4CHHE CIIOCOOO0B pa3elIeHus cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3YYEHHE €r0 CBOICTB; MOJIydEHHUE YIIIEKHCIOrO ra3a u
U3Y4YE€HUE €ro CBOWCTB; IOJYyYEHHE aMMHMaKa W HU3yYEHHUE €ro

CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJIed

PacTBOPEHHOTO BELIECTBA

13.5

NpUMEHEHNE  HHIUKATOPOB (;rakmyca, METUJIOpamXa U
dbenondTanenHa) A ONMpeaeNeHUs XapakTepa Cpeabl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMO/ICHCTBHSI KUCIIOT C METaJUTaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH H  HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJIyYCHHE HEpPACTBOPUMBIX OCHOBAHHM;
BBITECHEHHWE OJHOTO MeETajula JPYIMM M3 pacTBopa COJIH;
uccienoBaHue aM(OTEepHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS W

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUuX COGHHHGHHﬁ)); ((:‘)JICKTpOJII/ITI/I‘lCCKaH
AUCCOL A, «BaxkHelmye HeMeTaIbl W HX COCOAUHCHUA»,

«Baxnennne MeTalIbl M UX COCAUHCHUA»

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WILIOCTPUPYIONIUE  TPU3HAKU
MPOTEKAHUS PEAKIIMH HOHHOrO 0OOMEHA; KaueCTBEHHBIC peakiliy Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAaX HMOHBI: XJIOPUI-, OPOMHUI-,
uonua-, cynbdar-, docdar-, kapboHaT-, CHIMKAT-aHUOHBI,
THAPOKCUI-HOHBI, KATHOHBI aMMOHHSI, MarHus, KaJbIUs, aTIOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:

14.1

MNPEACTABJIATL PE3YJIbTATBI JSKCIICPUMCEHTA B (I)OpMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, l"pa(bI/IKOB n Ta6J'II/II_[ U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH




14.2

YCTaHABJIMBATb CBA3U MCXKIY pCaIbHO Ha6JIIOIIa€MbIMI/I
XUMHWYCCKMMHU ABJICHUSAMHU MW IpoHeCcCaMu, MNPOUCXOAAIIMMU B

MaKpo- U MUKPOMHUPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIIECTB

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TIOHATUS
1.1 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI M MOJIEKYJIBl. XUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
' 371eMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
13 Xumudeckass ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
' CreneHb OKUCIEHUS
3aKkOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHasi Macca.
1.4 OTtHOcuTENnbHAs MOJIEKYJIIpHAs Macca. MaccoBast 10J11 XMMHAYECKOTO JJIEMEHTA
B CO€IMHEHNH
15 KomnuectBo BemectBa. Monb. MonsipHass macca. MousipHbIii 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nyeckue U XUMHYECKHUE SBJICHUS. XMMUYECKasl peakuus U €€ MPHU3HAKHU.
' 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS
5 [lepuoanueckuit 3akoH u Ilepuonnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHUE aTOMOB
[lepuognueckuii 3akoH. [lepmoanueckass cucTeMa XHMHYECKHX AJIEMEHTOB
2.1 JA.N. MenneneeBa. Ilepuoasl u rpynnbl. @U3HYECKUI CMBICI MOPSAKOBOTO
HOMEpPA, HOMEPOB MEPHUOJa U TPYIIIIbI AIEMEHTA
Crpoenue atromoB. CoctaB atroMHbIX siaep. M3oTonsl. Dnektponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB
[Tepuonnueckont cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB XUMHUUYECKHX AJIIEMEHTOB NEPBBIX TPEX
MEpPUOJIOB, Kallvs, Kaiubplus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTH,
2.3 METATMYECKUX M HEMETANIMYeCKHMX CBOWCTB) M WX COEAMHEHUU B
COOTBETCTBUU C IMOJIO)KEHUEM DJIEMEHTOB B llepmommueckoil cucreme u
CTPOEHHEM HX aTOMOB




Crpoenue BelecTa

3.1

Xumnueckass cBsizb. KoBasieHTHas (MOJisipHAsT U HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATENIBHOCTh ~ XUMHYECKUX  djemMeHToB. MonHas  CBs3b.

Merannnueckast CBSI3b

3.2

Tunel KpUCTAIUIMUECKUX pPEIMIETOK (aroMHasi, HWOHHAsA, METaJUIMuecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKOH CBA3U

Baxuelimne npencTaBUTeNId HEOPraHWYECKHX BellecTB. Hemeramnsl u ux

COCIUMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKJIaTypa HEOPTaHMYECKHX COCIMHEHHI: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrolre; OCHOBAHMU (LIENOYM M HEPacTBOPUMbIE OCHOBAHMS);
KHCJIOT (KUCIIOPOJCO/EpXKAalue W OECKHUCIOpPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIel (CPeIHUX U KUCIIBIX)

4.2

@u3nYeCcKue W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

4.3

dusznvecKkue M XUMHUYCCKHE CBOMCTBA MPOCTHIX BEIICCTB-METAUIOB: JIUTHS,
HATpUsl, KK, MAaTHUS W KaJIbIUs, ATIOMHHUS, Keyne3a. DIEKTPOXUMHICCKUI

A HANPSHKEHUM METAJIOB

4.4

DU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOpOBOAOpPOaa, CCPOBOOOPOAA, aMMHAKa

4.5

dusnuecKkue U XUMHUECKHE CBOMCTBA OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IToaydenue

OKCHJ0OB HEMCTAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: metawioB |A-IIIA rpynn, munka, meau(ll) u

xenesza(ll, 111). TlonydeHre OKCHIOB METAILIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCUAOB (HA MIpUMeEpe
TUAPOKCUAOB AQIIOMHHHUSA, >Kele3a, LuHKa). [lodydeHue OCHOBaHUU W

aM(pOTEPHBIX THAPOKCHJIOB

4.8

OO0mre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIAHOM, CEpOBOIOPOIHOM,
CEpHHUCTOMH, cepHOil, a30THOH, (pochopHOi, KpeMHHEBOMH, yroiabHOU. OcoObie
XMMHMYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.

HOJ'Iy‘-ICHI/Ie KHUCJIOT

4.9

OO6ue xuMuyeckue cBoicTBa cpeanux coneil. [lomyuenue comneit




4.10

[Monyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHCIOpOJa, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyyenne amMmmuaka, CEpHOM M a30THOM KUCIIOT B poMbiluieHHOCTH. O0mmue

CHOCOOBI TIOJYYCHHSI METAIIOB

4.12

I'enermueckas CBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHYECKIX peakIiii Mo Pa3InIHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY Y4YacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3ddexTy, 1o

H3MCHEHHIO CTCIICHEH OKHCIICHNS XUMHUUECKIX PJIEMCHTOB

5.2

TemoBoil 3¢ ekt XuMHYEeCKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'II)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I " BOCCTAHOBUTCIIN.
[Ipomeccel  OKMCIEHUS W BOCCTAHOBJIEHHUS.  ODJEKTPOHHBIM  OamaHC

OKHCIUTEIHLHOBOCCTAHOBUTEIILHOM pC€akuuun

5.4

Teopust NIEKTPOJUTHIECKON AUCCOManny. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI

1 HEOJICKTPOJIUTHI. CunbHbBIE U ca0bIe SJICKTPOJINTEL. CreneHb JUucconmanmmn

5.5

Peakiun monHOTO OOMEHA. YCIIOBHSI IPOTEKAHUS PEAKIMii MOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peaKuit

XUMUS 1 OKpYXarolias cpeaa

6.1

BeH_[eCTBa n MaTcpuajibl B HOBCGHHCBHOI;'I JKM3HHM dYeJIoBeKa. be3omacHoe
HCIIOJIB30BAHUEC BCHICCTB H XHMMHUYCCKUX peaKHI/Iﬁ B J'Ia60paT0pI/II/I n 6I>ITy.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOTI'aX U OTPABJIICHHUAX

6.2

XHUMHYECKOE 3arpsi3HEHHE OKpYXKalIel cpeapl (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeIoTBPAICHUS
[IpenensbHas ngomyctumasi koHueHtpauus BemectB (IIJIK). Ponp xumuu B
PEIICHUU OKOJIOTHYECKUX TpoOieM. YCWICHHE NapHUKOBOTO 3ddekTa,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ota, Gpocopa, yriepoaa, KpEMHUS U UX COCAMHCHHUN B
ObITY, MEIHUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYT'YH, IIOPATIOMHHMH, OpoH3a) B OBITY HU
HNPOMBIIIJICHHOCTH UX coequHeHuH. [IoHsATHE 0 KOPPO3UH METaNIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEePTH),

MPOJIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH




HepBOHa‘-IaJILHLIe MOHATHSA 00 OPraHrnvCCKUX BCHICCTBAX KaK O COCAMHCHHAX

yrjiepoaa (MeTaH, 9TaH, 3TUJICH, alICTWJICH, 3TAHOJI, ITIMLICPHUH, YKCYCHaA KI/ICJIOTa).

0 [NonsiTre 0 OGMOTOTMYECKU BaXKHBIX BEILIECTBAX: )KUPAX, OCIKaX, YTIIeBOJaX — U UX
POJIH B ’KHU3HU YETOBEKa
7 Pacuérsr:
7.1 1o (opMyiTaM XUMHUYECKHX COETUHEHHI
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumust: 8-# kimacc: 0a30BbIl yPOBEHB: YUCOHUK; 5-¢ H3AaHue, iepepadboTanHoe ["abpuensa
0.C., Octpoymon U.T., CnagkoB C.A. AkuronepHoe o0miectBo «M31aTenbcTBo

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https:/resh.edu.ru



JUCT ®PUKCUPOBAHUA U3MEHEHUI U JIONNOJTHEHUI

B PABOYEW ITPOTPAMME
Jama Coznacosanue c Ioonucwo
GHeCceHUsn 3amecmumesiem OupeKkmopa auua,
- Cooepacanue
u3MeHeHull, (noonuce, pacuiugpoexa 6Heculezo

oononnenuil noonucu, oama) 3anuce




COI'NTACOBAHO COI'NTACOBAHO

[IpoTOKOJI 3aceiaHns METOIUYECKOTO 3amecTuTens aUpeKkTopa o YBP

coseta MBOY «JInneit Ne 13»
Kapune I'epmanoBna Epemsn

ot 29 aBrycta 2026 roga Ne 1

29 aBrycta 2026 roga
Anuna BnagumuposHa JlemunoBa
JIOKYMEHT MOATINCAH ) AOKYMEHT HOAIMCAH
SJIEKTPOHHOU MO ATTUCHIO ) SJIEKTPOHHOU ITOAIINCBIO
3amectuTenb aupekropa no YBP 3amectuTenn aupekTopa no YBP
Jlemunosa Anmna Bnagumuposna Epemsn Kapune I'epmanoBHa
[Moxnucano: 29.08.2026r. [Moxnucano: 29.08.2026r.
KanuuuupoBanHas MOIIKCH: KBamudunupoBaHHas HOANHCH:
009A062536C9AF7754D587965CBB4D5CBE 685F3D6D9EY195620F497E48FA0B2223
\_ 11.03.2026r. - 04.06.2027r. J 23.12.2025r. — 18.03.2027r.




