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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takke Ha OCHOBe (heaepalibHOI pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHLENIHUU TNpenojaBaHus ydeOHOro mnpeamera «XuMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4eOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycCMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU coJIepKaHus, PEKOMEHIyEeMYI0
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 M (YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSITUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 53TU CHCTEMBbl CTPYKTYPHO OPTraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIONHSS (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

I[Ipy wu3yyeHUH XUMHUHM TPOUCXOJUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMECHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATEILHON U Y4eOHO-UCCIIEIOBATEIBCKON EATCIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAYEHWE MPUOOPEIIA TaKHEe MEH, Kak:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh, OOYYECHHMs] HAa CHCTEMaTH4YeCKOe TPHUOOIICHHE
oOydJaroImuxcs K CaMOCTOSTEIBHOW TO3HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY)KaOIIEro MHUpa, WCIOJB3YS 3HAHUS W OIBIT, MOJyYECHHBIC MPH H3yYCHHUH
XUMUH, TIPUMEHSTh UX TPU PEIICHUN TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTEbHOCTH;

— QopmupoBaHHEe y OOYyYarOIMUXCS TYMAHHCTUYECKUX OTHOIICHHH,
NOHMMAaHUSl TEHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYECKH
I1eJIeCO00Pa3HOr0 TIOBEJCHUS B OBITY M TPYMOBOW JACSATEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuUis M HANPaBICHHOCTH JaTbHEHUIIIETO
o0yJeHHUS.

HopmaTuBHBIe aKThl M y4e0HO-METOAMYECKHE [JOKYMEHTBhI, HAa
OCHOBAHUM KOTOPbIX pa3padoTaHa nmporpamma
— OenepanbHbiii 3akoH 0T 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun» (nanee — 3-273);

— Ilopsamok opraHu3anmuu U OCYIIECTBICHUS 00pa30BaTEIBLHOW JEATEIHLHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM MTpOrpaMMaM 00pa30BaTEIBHBIM MPOTPAMMaM
HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHEro oO0mero oOpa3oBaHUs,

YTBEPKAECHHbIN npukazoM Munucrepcrsa npocsemenus PO ot 22.03.2021 No 115,
C HW3MEHEHHUSIMHU, BHECEHHBIMH NpUKa3oM MuHuUCTEepcTBa mpocsBemeHuss PO or



11.02.2022 No 69; m npukazom Munnpocsemenus Poccun ot 05.12.2022 .
No1063;
— CII  24.3648-20 «CaHUTapHO-3NUAEMHUOJIOTUYECKHE  TpPeOOBaHMUS K
OpraHu3auusM BOCIUTAaHUA U OOY4YEHHUS, OTIbIXa M O3J0POBICHUA JETeH WU
monoaexu» (yrB. IlocranoBnenueM [1aBHOro rocyaapCTBEHHOIO CAHMTAPHOTO
Bpaua Poccuiickoit ®eneparuu 28.09.2020 No 28);
— CII u HopMmbI CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS
K oOecrieyeHuto 0e30macHOCTU M (W) Oe3BpeTHOCTH JJIA YesloBeKa (HaKTOpOB
cpenbl oOuTaHus», (yTB. TIOCTaHOBIEHHMEM [JaBHOro rocyaapcTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu ot 28.01.2021 No 2);
—cr. 112 Tpynosoro konexca PO;
— IloctanoBnenue IIpaBurensctBa PP or 10.08.2023 No 1314 «O mnepenoce
BBIXOJHBIX JIHEH B 2024 roay»;
- IIpoext IlocranoBnenusi IlpaButensctBa Poccuiickoit ®eneparuu 01/01/06-
24/00148579 «O mnepeHoce BbIXOHHBIX AHeH B 2025 romy» (IOATOTOBJIEH
Muntpyaom Poccuu 24 urons 2024 r.);
— dI'OC HOO, 000, COO0;
— ®OIT HOO, 000, COO0;
— I[TucbMo MuHUCTEPCTBA 00111€TO U TpoheccnoHanbHOT0 00pazoBanus PocToBckoi
obmactu ot 15.07.2024 N0 24/2.1-11491 «O eauHbIX IOAX0aX MPH GOPMUPOBAHUN
KaJleH1apHoTo y4eoHoro rpaduka Ha 2024 - 2025 y4eOHbBINH roa»

— VYcraB MBOYVY «JIuneit No 13».

Pabouas nmporpamma Bociutanusgs MbOVY «JIumeit Ne 13»; Boctiutanust
B cootBercTBUM ¢ YueOHBIM 1aHOM MBOY «Jluneit Ne 13» (ITpukas ot 31.08.2024
Ne 405) wa2024 — 2025 yueOHBIH roja Ha HM3y4YeHHE JaHHOTO Kypca B 2024 —
2025ygeOHoMrony orBoautcs 68 yacoB (2 dYaca B HENENI0), HAa OCHOBaHUU
Kanennapnoro yyebnoro rpadpuka MBOVY «Jluneir Ne 13» na 2024-2025 y4. ron
npeaycMoTpeHo 64 Jaca, 4 yaca CIJIaHUPOBAHBI 32 CYET OJIOYHOM Moga4YH yIeOHOTO
MaTepHaa.

COJEPKXAHUE OBYUYEHUA

9 KIIACC

BemrecTBO 1 XUMHYECKas peaKkuus

[Tepnoanueckuit 3akoH. [lepruoanyeckast cucTeMa XUMHAYECKUX 3JI€MEHTOB /1.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKHUX AJIEMEHTOB NEPBBIX TPEX MEPUOIOB, Kalusl, KAJIbLIH U UX COCTUHEHU I
B COOTBETCTBHUM C TIIOJIOKEHHEM »JJIEMEHTOB B llepmogmueckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.



Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCSA K pPa3Iu4YHBIM KJIacCcaM HEOPraHWYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYecKUX peakuuid o pa3audHbIM MIPU3HAKAM (110 YHUCTY
M COCTaBy YYacTBYIOIIMX B pEaKUMHM BEHIECTB, MO TEIUIOBOMY 3(QeKTy, o
U3MEHEHHUIO CTENEHEN OKUCIEHUS XMMHUYECKUX AJIEMEHTOB, O OOpaTUMOCTH, IO
y4acCTUIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIMH, TEPMOXUMHUYECKHUE
YpaBHEHHSI.

[lonsitue o ckopoctu xumuueckodl peakuuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U T€TePOTrEeHHBIX
peakusax. llonstue o xkaranuze. [loHsATHE 0 XMMHYECKOM paBHOBECUU. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHMUYECKON PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTENBPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  pEaKIHU. CocraBinieHue YpaBHEHHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMid €  HCHOJIB30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOTUTAUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAJEKTPOIIUTHI.
KaTtnonbl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumMudeckon cBs3u. Crenens auccoruanuu. CUiabHbIE U CIa0bIe SJIEKTP OJTUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusl MPOTEKaHUS PEeaKIii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHUU U COJICH B CBETE MPEACTABICHUMN 00 DJICKTPOTUTUUECKON TUCCOLMAITIH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [IOHITHE O TUAPOIU3E COJIECH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJIopua HATpUsl), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIUU OT
BO3JICCTBUS  pPa3IMYHBIX  (DAKTOPOB, HKCCIECIOBAHUE  DJICKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB, MPOILIecca AUCCOIUAIIMN KUCIIOT, IIeJI04UeH U coyieit (BO3MOKHO
HCIOJIb30BAaHUE BHUJICO MaTEpPUAJIOB), IMPOBEICHUE OIBITOB, WILIIOCTPUPYIOMIUX
MPU3HAKA TPOTEKaHUs peakiuid HMOHHOro obOmeHa (0Opa3oBaHHE OCaJIKa,
BBIJICJICHHE Ta3a, O00pa3oBaHHUE BOJbI), OMNBITOB, WJUIIOCTPUPYIOUIUX IPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM (TOpeHUEe, PEaKIMH Pa3JIOKCHUS,
COCJIMHEHUS), paclo3HABaHWE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIbBIO
KaYECTBCHHBIX PEAKIIMN Ha MOHBI, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a7a4.

HemeTanabl 1 HX COeTMHEHUA

OOmiast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIE CTeNeHUu OKHuciaeHus. CTpoeHne W (U3NUYECKUE CBOMCTBA MPOCTHIX



BELIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3aUMOIEUCTBHE
C MeTaJulaMH, HeMeTalaMu, Lienoyamu). XiaopoBogopord. ConsHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YeHHE, NpuUMEHeHue. JlelcTtBue xjaopa U
XJIOPOBOAOPOA HA OPTaHU3M YeJIOBEKA. BaKHENIIEe XJIOpUIAbl U UX HAXOKICHUE B
pUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMM KHCIOPOJa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (puzndyeckue u
XUMHUYecKue cBoicTBa. OKCHUIBI cepbl Kak MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nuecKue U XMMHUYEeCKUe CBOMCTBa (001Me KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT M creurduueckue). XUMUYECKUE PEAKIUU, JiekKallhue B OCHOBE
OPOMBIIJIEHHOTO CMoco0a MONydeHUs] CepHOMl KHUCIOThl. IIpumeHeHue cepHoit
kucnoTbl. Conu CepHOM KHCIOTHI, KaueCTBEHHAas peaklus Ha Cyiab(haT-HoH.
Haxoxxnenue cepsl u e€ coequHEHUH B mpupojie. XUMHUYECKOE 3arps3HeHHe
OKpYXaloIlleld Cpellbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE I0KIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALCHUSI.

OO6mast xapaktepuctuka 31meMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacCIpOCTPAHEHHE B IPHUPOJE,
dusznueckre u XuMu4yeckue cBoiictpa. KpyroBopoT azora B mpupozae. AMMHAaK, €ro
dusznueckre U XMMUYECKUE CBOMCTBA, MOJyYeHue U npuMenenne. Conu aMMOHHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OIIME Kak MPEACTaBUTENs Kiacca KUCIOT M cHenupuyecKue).
Hcrnonp3oBaHne HUTPATOB U COJICH aMMOHHUS B Ka4eCTBE MUHEPAIbHBIX yI00PEHUH.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIEH Cpellbl COEMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKIM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). dDocdop, amioTpornHbie
moaudukanuu docdopa, Guznyeckue u xumudeckue corctra. Oxcupa dochopa
(V) u dochopnast kucinora, PU3NICCKHE W XUMHUYCCKHE CBOWCTBA, TOJTYUYCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATIHHBIX yI0OPESHHUIA.

O6mras xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIEHUS. YTIEPOa, aJFIOTPOIIHbBIE MOAU(PUKALINY,
pacrnpocTpaHeHHe B NMpUpPoAe, pusnueckue U XMMUUYECKUE CBOMCTBA. AZCOpOLHSL.
Kpyrosopor yraepoma B mnpupoae. OKcuIbl yriaepoaa, HUX (QHU3MYECKHE W
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBbIE OpPraHU3Mbl, [OJIYyYEHHE U
pUMEHEHHE. DKOJIOTUIECKUE MPOOJIeMBI, CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V),
TUMoTe3a TI00ATFHOTO MOTETUICHHUS KIUMaTa, MapHUKOBBIM 3P GheKT. YrombpHas
KHCIIOTa U €€ coNM, UX (PU3MYECKME M XUMHUYECKUE CBOMCTBA, IOIYYEHUE H



npuMmeHeHue. KadecTBeHHas peakmus Ha KapOoHAT-wOHBEL. Mcmomp3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, IPOMBIIIJICHHOCTH U CEITLCKOM XO3SHUCTBE.

[lepBOoHAYaTBHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHCHUIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, 3TaHOII, TIIMIEPHUH, YKCYCHAsl KHCIIOTa).
[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HEPTh),
NPOAYKThl UX MepepaboTku (OEH3MH), UX POJb B OBITY M NPOMBIIUIEHHOCTH.
[TorsiTHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBojgax — U X
poili B OKHM3HM 4YeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHMYECKHX U
HEOPraHUYECKUX COCTMHCHUH.

KpemHwmii, ero ¢usnueckne ¥ XUMHUYECKHE CBOWCTBA, IOJYYCHHE W
npuMmeHeHue. CoeTMHEeHUs KpeMHHUs B ipupoze. OOmue npeactaBiecHus 00 OKCHIe
kpemuus (IV) u kpemuHueBoit kucnore. CUIMKAThI, UX UCIIOIL30BaHUE B OBITY, B
NPOMBIIIICHHOCTH. BajkHEWIne CTpOWUTEIbHBIE MaTepHalbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. I[IpoOimeMbl 06€30macHOTO  MCIOJIL30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4YCHHE 00pa3IoB HEOPTraHWYCCKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
NPOBE/ICHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIIOJICHUE MTPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpa)karolue (Qu3nyeckrue M XHMHUUYECKHE CBOMCTBa
TAJIOT€HOB M HMX COEJUHEHUN (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJI0pUI0B (TaIOr€HUI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ CcoequHEHUsIMU (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPUAIIOB),
Ha0JII0IeHHEe TIpolecca O0yrIIMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI, N3yUYCHHE XUMHYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI,
NIPOBE/ICHNE KaYeCTBEHHOM peakiuu Ha cyiabhaT-uoH U HabIo/IeHne pu3HaKa eé
POTEKaHUsI, O3HAKOMJICHHE C (DM3WYECKUMH CBOMCTBaMH a3ora, (pochopa u ux
COeIMHEHU (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEpUAJIOB), 00pas3iiaMu a30THBIX
u pochopHBIX yIOOpEeHUH, TOIydeHHEe, COOMpaHue, paclio3HaBaHWE M H3YyYCHHE
CBOMCTB aMMHaKa, MPOBEJCHHE KAaueCTBEHHBIX pEaKIMi HAa HOH aMMOHHUSA H
dochaT-noH W U3yYEeHHUE TPU3HAKOB MX TPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIbl0 (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), HM3YUYCHHE MOJIeJell KPUCTALTMYECKUX PEIIETOK anMasa,
rpadura, QymrepeHa, 0O3HAKOMIICHHE C TPOIECCOM aJCOPOIHH PaCTBOPEHHBIX
BCIIECTB AKTUBHUPOBAHHBIM YIIEM W YCTPOMCTBOM TPOTHBOTA3a, TMOJTydYEHUE,
coOupaHue, pacrio3HaBaHWE M W3YYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIUii HA KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJICHWE C TPOAYKIIMEH CHIMKATHOW MPOMBIILICHHOCTH,
pEIIeHE SKCIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «BakHeinmme HeMeTalIbl U UX
COCTMHCHUS.



MeTanjabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux mnojoxeHus B llepuoamyeckon cucreme xumudeckux isneMeHtos J[. H.
MenpeneeBa u crpoeHusi atomoB. CTpoeHrne MeTauioB. MeTtamudeckasl CBSI3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAass  pEmIETKa.  JJNEKTPOXUMHUYECKHU  PSf
HanpspkeHuil metannoB. dusnyeckne 1 XMMUYECKUe CBOMCTBAa MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METAJIOB, OCHOBHBIC
CroCcoOBI 3alTUTHI UX OT KOppo3uu. CruiaBsl (CTajlb, YyT'YH, JIOPATIOMUHUMN, OPOH3a)
U UX MPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B TMPUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiausi). OKCUIbI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJJdbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepunoguueckoit cucreme xumuueckux 3iemenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJieHuE B npupojae. dusznueckrue 1 XUMUYECKHUE CBOMCTBA MarHus u
Kanblusl. BaxkHenme coeIMHEHUS Kalblus (OKCHUI, TUAPOKCHU, CONH). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

ANOMUHME: TOJIO)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE aroma, HaxoxAeHue B mpupone. dusmueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJA U THAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHHE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, TuApoKcuabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHE pPE3yJIbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HaTpusi C BOJOH (BO3MO’KHO MCIIOJIb30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS XKejle3a B KUCIOPOAE
(BOBMOHO  MCIIOJIB30BAHME  BHUIAEOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUSA
KaueCTBEHHBIX PCaKIMi Ha MOHBI: MArHUs, KaJIbIIMs, aTJlOMUHUS, ITUHKA, sxkene3a (1)
u xenesa (Il), menm (Il), HaOmromeHWe W ommcaHWE TPOIECCOB OKPAITUBAHUS
MJaMeHH HMOHAaMM HaTpus, Kajausd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEAOBAHUE aM(POTEPHBIX CBOMCTB THAPOKCH 1A ATFOMUHUS U



THJIPOKCHJIA IIMHKA, PEIICHHE dKCIePUMEHTABHBIX 3a/1a4 Mo Teme «Baxueiimme
METAJIJIBl U X COCTUHEHUS.

XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeKa. be3omacHoe
MCTIOJb30BAaHUE BEIIECTB M XMMHUYECKHX peakuuil B ObiTy. IlepBas momoins mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUYECKOe 3arps3HEHHE OKPYXKAloled cpeabl (MpeaenbHas JOMmycTUMast
KOHLEHTpalus BeuliecTs, aanee — [1/IK). Ponb xuMuun B perieHnn 3KOJ0THYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydeHue oOpas3IOB MaTepHalIoB (CTEKIJIO, CIUIAaBBI METAJUIOB, MOJUMEpPHEIC
MaTepHabl).

Mexcnpeomemnuvle ceazu

Peanmzarusi MeXNnpeaMETHBIX CBsA3€H NpPU W3YYCHHH XHMHUU B 9 Kiacce
OCYIIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
TIOHATUH, TaK W TOHSATHH, SBISIOMINXCS CHCTEMHBIMH JIJISi OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUsi, TMEepPUOJUYHOCTb, HaOII0ACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJelb, SBIECHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOTHS, MaTePHUAIIbI.

®duszrka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOIHUKH,
NOJYIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TeEJIO0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIINYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AUMHUIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COJHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
yoOpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaJIbl, TOPHBIE TTOPOIbI, MTOJIE3HbIE
HCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHHSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMHUU B €AUHCTBE Y4YeOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B



oOlllecTBe MpaBWJIaMM W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YYaOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOy4Yaroluxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMA U
pacIIMpeHue OMbITa IEITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS .

LIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
W HAy4YHOMY HACJIEIWIO0, TOHMMAHUSA 3HAYEHUS XUMHUYECKOW HAyKuM B KU3HU
COBPEMEHHOI'0 O0O0IIEeCTBA, CIIOCOOHOCTH BJIAJAETh JOCTOBEpHOU WH(MOpManueil o
NEePEOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U 0OIIECTBA;

2) rPaskIaHCKOT0 BOCIIUTAHUS:

NPEJACTABICHUS O COIMAJbHBIX HOPMAax M MpaBUJIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIICI0BATEIBCKOM, TBOPUYECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JESITEIHHOCTH TPU BBIMOJHCHUU
y4eOHBIX, TIO3HABATEIBHBIX 3aJ]1a4, BBIMOJIHEHUW XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3/IJaHUM YUEOHBIX TPOCKTOB, CTPEMJICHHUSI K B3aUMOITIOHUMAHHIO ¥ B3aUMOIIOMOIIIH
B Ipoliecce ITON yuyeOHOU eI TebHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE
U MOCTYNKH CBOMX TOBApHUIIEH C MO3WUIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCHEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW pEeaKIuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIOLIHE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NIPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOUN CPEZION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MI03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHON, WH(DOPMAITMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIE
HABBIKOB CaMOCTOATEIBHON paboThl C YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEPATYpPOr, JIOCTYNMHBIMH TEXHUYECKHUMH CpeJCTBAaMU HH()OpPMAIMOHHBIX
TEXHOJIOTH;

UHTEpeC K OOyYeHWI0O W TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
COCOOHOCTh K  camM0OOpa3OBaHUIO, MPOEKTHOM M HUCCIEAOBATEIBCKOM
JESITENHbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH W YPOBHA OOydYeHHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJNIIOZICHUs TMpaBWi O0€30MacHOCTH MpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS:

UHTEPEC K MPAKTHYECKOMY M3yUeHHIO Mpodeccuit u Tpyaa pa3iudyHOro poja,
yBa)XEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEILHOCTH, B TOM YHCII€ HA OCHOBE
OPUMEHEHMUs]  TPEJAMETHBIX 3HAaHUW MO  XWMHUH, OCO3HAHHBIA  BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHENIHOM nMpodheCCUOHAIIBHOM JeATeTbHOCTU U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM Cpeie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

IKOJIOTUYECKH 11eIeCO00Pa3HOE OTHOIICHHUE K MPUPO/IC KaK UCTOYHUKY KHU3HU
Ha 3emMJie, OCHOBE €€ CYIIEeCTBOBAaHUS, NOHUMAHHWE IICHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
npaBWI 0€301MIaCHOTO MOBEACHUS TPHU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAIOUIENH IPUPOIHON CpeoH, I MOBBIIICHUS
YPOBHSL  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC MOHATHUS (3aKOH, TEOPHS, TPUHIINII,
rumnore3a, (axkrt, cucTemMa, MPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE 0OecmeunBarOT (GopMupoBaHUe
FOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:



YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHWHA: PACKPBIBATh CMBIC XUMUYECKHUX TMOHSATHH (BBIACIATH UX XapaKTepPHEIC
MPU3HAKK, yYCTAHABIMBATh B3aWUMOCBSI3b C JIPYTUMHU TIOHATHUSMH), MCIOJIB30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(PUKAIMA XUMHYCCKUX BEIISCTB M XUMHUYECKHX PEaKITUi,
YCTaHABJIMBATh MPUYMHHO-CJICJACTBCHHBIC CBS3M MEXKAY OOBEKTAaMU H3ydYEHUS,
CTPOUTH JIOTUYECKHUE PACCYXKICHHs (MHIYKTHBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMECHHE TMPUMEHATH B TIPOIECCe TO3HAHUS TOHATHS (NPEAMETHBIE W
METaInpeIMETHBIC), CHAMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbBIC B XMMHUHU MOJICIBLHBIC MPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYeCKas (opmyia W ypaBHCHHE
XUMHYECKOW pEaKIMu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM
STUX MOJICIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaTh CYIICCTBCHHBIC
NPHU3HAKHA U3Y9aeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKHUX PEaKITHi,
BBISBJIATh  OOIIME  3aKOHOMEPHOCTH, IPHUYUHHO-CJICICTBCHHBIC CBSI3H U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHE TeHCTBHSA

YMEHHE HCIIOJIb30BaTh TIOCTaBJICHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTA
TIO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMHUPOBAHUS THUTIOTE3HI 110 TIPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHU;

NproOpETeHHE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3AIMHd W TPOBEIACHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaONromarh 3a XOJOM IIpollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIICHUS H
BBIBOIBI TI0 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHUS, COCTABIATH OTYET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEHHE BBIOWpaTh, AaHAIW3UPOBATH U HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKU OIICHUBATHh NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PA3THYHBIE METOJBI W 3ampOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 ONPEIEAEHHOTO TUTIA, TPUOOPETEHNUE OTIBITA B
0o0JacTH  WMCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCTIOJIB30BAHMS PA3TMYHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIUU u



WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
IpyruMH popMaMu rpauKyi U UX KOMOMHAIUSMU;

YyMEHUE WCHOJIb30BaTh MW aHaIWM3UpOBaTh B Tpolecce Yy4eOHOU H
MCCIIEIOBATEIBCKON NESITENHHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CENIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON
Cpeapbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yYMEHUS 3a1aBaTh BOMPOCHI (B X0JI€ [Uajora u (WIM) JUCKYCCHUH) M0 CYIIECTBY
oOcyxmaaeMol TeMbl, (OPMYIHPOBATH CBOU TMPEIJIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  I[MO3HABATEIILHOM
JEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTaxX; JeJiaTb MPEe3eHTaIHI0
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpPHOTO OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIILHOM M HCCJIEAOBATENbCKOW  JACATEIBHOCTH  TPU  PEIICHUHU
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuii (00CYXaeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepCaJIbHbIe y4eOHbIE IeiICTBUS:

YMEHUE CAMOCTOSITENIBHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOATEIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM NPU BBIIIOJHEHUW 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IIPe/1JIaraéMbl€ B YCJIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepalbHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIONMMUCA HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI
NEeUCTBUM, creruduYeckue ISl MPEeAMETHOW 00gacTu  «XHUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJYYEHHIO HOBOTO  3HAHHUSA, €ro HWHTepIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUSX.

K koHIily o0ydenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAaJEHTHOCTb, JJIEKTPOOTPUIATEIHLHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peaKius, XUMUYECKasl CBSI3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJUTUUECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pPEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJIEHUE, aJNIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (koBajJIeHTHAS, HWOHHAs,
MeTaJUTM4ecKas ), KpUCTauIMuecKas peméTka, Koppo3us METalioB, CIUJIaBhI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeAeabHO JOMYyCTUMAasT KOHIIEHTpAILUs
ITJIK BemiecTBa;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUIA;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COEMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUI, TUIl KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OMNUCHIBATh W XapaKTepU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHas moarpymnmna (A-rpymnma)y U «mnoOodHas
noarpynna (b-rpynma)», manble W OONbIIME NEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  sApa, OOIlNee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue HuX [0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MallbIX NEPUOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX AaTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEILECTB, MO TEIJIOBOMY 3(PEKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKUE XUMUYECKUE
CBOICTBA NPOCTBIX M CIOXHBIX BEUIECTB, NOJATBEpPXkAasi OINHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBIIATb YPABHEHUS AJIEKTPOJIUTHUYECKON JHUCCOLMALMU  KUCIIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMH HOHHOIO
oOMEHa, ypaBHEHHUS peakUuuid, MOATBEPKIAIOLUIUX CYLIECTBOBAHUE
IreHEeTHYECKON CBSI3U MEXKy BEIIECTBAMM PA3JIMYHBIX KIJIACCOB;
packphIBaTh CYHUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX PpEaKIui
MOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OalaHca ATUX PeaKnii;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHUS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUYHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOro JJIeMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMUYECKOU peaKInu;

coOJII01aTh TIPAaBHJIA MOJIB30BAHUS XUMUYECKOM MOCy10M U 1a00paTopHbIM
o0opyaoBaHMEM, a TaKXe TMpaBWwiIa oOOpalleHus C BellecTBaMU B
COOTBETCTBHUM C MHCTPYKUHMSIMHU TIO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIECTB
(aMMMaka M yriaeKuciaoro rasa);

IPOBOJIUTH PEAKIIMH, IOITBEPKIAFOIINE KaU€CTBEHHBII COCTAaB Pa3IMYHbIX
BEIIECTB: PACIO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHI-, WOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl HU3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

IPUMEHATh OCHOBHBIE ONEPALlMU MBICIUTEIbHOMN AESTEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CHCTEMATU3AIUIO, BBISIBJICHUE MPUIMHHO-
CJII€CTBEHHBIX CBSI3€M — NJI1 U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKUX
peakiuii, eCTECTBEHHO-Hay4YHbIE METOJAbl MO3HAHUS — HaOJIOJICHHUE,
U3MEPEHUE, MOACIUPOBAHKE, SKCIIEPUMEHT (PEaIbHbIN U MBICICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriaybienne 3HaHUM 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bubnuoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemenToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' S https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH, ¥ UX COCAMHECHUS



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

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
31 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHME 9A KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrtpoJsbubie | Ilpakrnyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMUYECKUX dieMeHToB J[. U. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HaHUH OCHOBHBIX Pa3/iesioB Kypca 17.09.2024
8 Kiacca»

5 Knaccudukanus XuMmuaeckux 1 bubnnoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsTHE O TOMOT€HHBIX 1 bubmmorexa [JOK
PEAKIL. 24.09.2024 | https://m.edsoo.ru/00adbe9a
Y TETePOTCHHBIX PEaKIUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TloHAaTHE O XUMUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTH XUMHUYECKOU PEAKIINU bubnmorexa LHOK
p peaKt 27.09.2024 | https://m.edsoo.ru/00adc28¢c
U II0JIOKEHHUE XUMHAYECKOTO
paBHOBECHS
9 OKucIuTeIbHO- bu6mmoreka [{OK
BOCCTaHOBHTEJBHBIC PEAKIIHU 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust SNEKTPONTUTHIECKON
10 ncconuanmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
A HHAL. 05.10.2024 | https://m.edsoo.ru/00adcd68
AIIEKTPOJTATHI
11 HMounrle ypaBHeHUS peakiui bubmorexa LOK
yp peaxit 08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIUTUUECKOU 11.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLINALINT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBeTe IIpeACcTaBIeHUI 00 bubnmorexa [IOK
pedl N 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmnorexa [IOK
P 18.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAHUNI 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne skcnepuMeHTaAILHBIX Bubmiorexa OK
p 25.10.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTposneHas padota Ne2 o teme bubnuorexa [IOK
«QIEeKTpOINTHYECKAs 07.11.2024 | https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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aucconuanma. XuMUyecKue
pEaKurH B paCTBOPAX»

OO61ast xapakTepuCTHKA FaJOTeHOB.

bu6mmoreka [{OK

18 X i
VIVIITFICCIHE CROHCTRA Ha TPHMEPS 13.11.2024 | https://m.edso0.ru/00addfe?
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyUYCHUE bubmmorera [JOK
» TOMYHCHHE, 14.11.2024 |  https://m.eds00.ru/00ade104
MIPUMCHCHHE
[IpaxTrueckas padota Ne 2 o Teme
20 «[TonyueHne CONSTHON KUCIOTHI bubmiorexa HOK
yi . N ’ 20.11.2024 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOMCTBY
Berurcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIMi, eCIIH OIUH bubmorera [IOK
PeAKHHH, g 21.11.2024 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpymmsl 27.11.2024 | https://m.edsoo.ru/00ade64a
AmotponHbie MOIU(BUKAITTT
23 cepnl. HaxoxaeHue cepol 1 e€ bubnunoreka [JOK
COCIMHCHUH B TIPUPOJIC. 28.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0pO, CTPOCHHE,
24 Q)Hznqefmfei XHf/II/IquKI/Ie bubmorexa HOK
. 04.12.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuapl cepol. CepHas KHCIOTAa,
25 (I)I/I3I/IfI[eCKI/IIe) u XI/II\IZI/I‘{eCKI/Ie Bubmmorexa LIOK
. 05.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKAILNE B bu6mmoreka [JOK
OCHOBE MIPOMBIIIJICHHOTO criocoba 11.12.2024 | https://m.edsoo.ru/00adec8a
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MOJIYYECHHS] CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsAI3HEHUE
OKPYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bubmmoreka [{OK

27
BBIX0/Ia MTPOJIYKTA PEAKIIUU 12.12.2024 | https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA PJIEMEHTOB
VA-rpymnnsl. A30T,

28 acm po}:?r aHEHUE B IIPUPOIE bubnmorexa LOK
pactipoctp PHPOJE, 18.12.2024 | https://m.edsoo.ru/00adeeab
(du3HYeCKre U XUMUICCKHE
CBOMCTBaA
AmMuak, ero uznyeckue u

29 XAMHYECKHE CBOICTBA, [IOJIVYECHNE bubmorexa LOK

’ ya 19.12.2024 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckast pabota Ne 3 o Teme
30 «[lonyuenne aMMuaka, N3ydeHue bubmorexa LOK
yqv - H3YH 25.12.2024 | https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, eé Gpusndeckue u bubnuoreka [JOK
XAMHYECKHE CBOMICTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 00peHnii. XUMHUYECKOE bubmnorexa [IOK
YAOOP ’ . 10.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUAMH a30Ta
dochop. Oxcun dbochopa u

33 (bocg)o pHaH KHfH((I))Ta (b(bpl:3ﬂ(t{\:)cxne " bubmiorexa LIOK

P ’ 14.01.2025 | https://m.edsoo.ru/00adf68a

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHUC
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Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34 ynoOpeHuii. 3arps3HeHne 17.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHNE B
35 HpHpIc:;[e, E)I/BI/II:IGCKII)/IG u brbmmorexa [OK
. 21.01.2025 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI brbmmorexa [OK
’ 24.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(1v)
37 VYroapHas KucioTa U €€ Cou bubmorera [IOK
28.01.2025 | https://m.edsoo.ru/00ae006¢
[Ipaktrueckast pabota Ne 4 o Teme
38 "IlostygeHue yriieKuciaoro rasa. bubnuoreka [JOK
KadectBenHnas peakius Ha 31.01.2025 | https://m.edsoo.ru/00ae027¢
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorera [JOK
04.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuwuii u ero coenuHeHUs bubmorexa [IOK
07.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIBHBIX bubnuoreka [IOK
3ajJa4 o teMe «BakHenme 11.02.2025 | https://m.edsoo.ru/00ae0bf2

HEMCETAJJIbI U UX COCOUHCHU S
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KonTtposnsHas padota Ne3 mo teme

42 «BaxHeime HeMeTauIbl U UX bubmmorexa [JOK
14.02.2025 | https://m.edsoo.ru/00ae0el8
COCTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX AIICMEHTOB —

43 METaJIJIOB. MeTaliiiueckas CBsI3b U bu6mmoreka [{OK
MeTaJuThdecKast KpUCTaTNIecKast 18.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBa
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKUI P bubamorera LOK

. 21.02.2025 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
meTaiaoB. CrutaBel. Beruuciaenus
45 10 YpaBHEHUSIM XUMHUYECKHUX Bubmmorexa [JOK
N 25.02.2025 | https://m.edsoo.ru/00ael1156
peaKIuii, €CJIM OJTMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmorexa HOK
28.02.2025 | https://m.eds00.ru/00ael1278
bu6mmoreka [JOK

47 [enotnbie MeTALIL 04.03.2025 | https://m.edsoo.ru/00ael4b2

48 OKcHibl ¥ THAPOKCUIBI HATPUSA U bubnnoreka [JOK
KaJust 07.03.2025 | https://m.edsoo.ru/00ael4b2

49 IenoyHO3eMEIbHBIE METAJIbI — bubmuoreka [JOK
KAJIBIMI U MarHui 11.03.2025 | https://m.edsoo0.ru/00ae15e8

50 Baxxneime coeqTUHEHUS KaJIbIU bubmorexa [IOK

14.03.2025 | https://m.edsoo.ru/00ael15e8
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O0001IEeHUE U CUCTEMATU3ALIUS

>1 3HAHHIA 18.03.2025
59 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [{OK
yCTpaHEHUS 04.04.2025 | https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo reme
53 "XEcTKoCTh BOJBI U METOLI €€ bubnmorexa LHOK
" 08.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 ATIOMHHH{ 11.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA 15.04.2025 | https://m.edsoo.ru/00aelc64
bu6moreka [IOK
%6 Keneso 18.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (1) u xemnesa (111) 22.04.2025 | https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTu3alus
3HaHUH 25.04.2025
[IpakTueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a7a4 1o teMe «BaxHeimme 29.04.2025 | https://m.edsoo.ru/00ae3de8
METaJIbl U UX COCUHEHUS
Borurcnenus o ypaBHEHUSIM
XMUMHYECKUX PEaKLUi, eClid OJIUH
50 13 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEP’KUT IpUMeECH. Beruncienus 07.05.2025 | https://m.edsoo.ru/00ael1750

MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakiuu
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O0001IEeHUE U CUCTEMATU3ALIUS

bu6mmoreka [IOK

o1 3HAHUU 1 13.05.2025 | https://m.edsoo.ru/00ae3f50
KonTtponsHas padota Ne4 mo Teme bubnuorexa [JOK

62 «Baxuenme MeTauibl 1 UX 1 16.05.2025 https://m.edsoo.ru/00ae3f50
COCITMHEHUSD)

63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
TTOBCE/THEBHOM JKH3HU YEIOBEKA 20.05.2025 | https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYIKArOIIEeH Cpe/Ibl 23.05.2025 | https://m.edsoo.ru/00ae4270

OBIIEE KOJIJMYECTBO YACOB I1O 64

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHME OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Xumus: 9- kiacc: 6a30BbIi ypOBEHB: YUECOHUK; 5-¢ U3gaHue, nepepadoTaHHoe,
9 knacc/ I'abpuensn O.C., Octpoymon N.I'., CnankoB C.A. AkiinoHepHoe
obmectBo «M3aatenscTBO «IIpocBemnieHne»
Xumus, ['abpuensa OC

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
I'apa H.H Xumus: 3amaunuk ¢ «momoutHukom» 8-9 kii./ I'apa H.H, ['abpycesa
H.N.- M.: IIpocBemienue.
Paneuxuii A.M. Xumus: nunaktudeckuit matepuan 8-9 ki./ A.M. Pagenkuit. .-
M.: [Ipoceemieane HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCBI CETU HHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav
ochnik_dlya_podg/read_online.html?page=3

8. http://lwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41



JINCT ®PUKCUPOBAHUS N3BMEHEHUN U JIONOJIHEHUIA
B PABOYEM ITIPOT'PAMME

Coznacosanue c

Hama Iloonucwe
3amecmumesnem
6HeceHus auya,
. Cooeporcanue oupexkmopa (noonucho,
U3MeHeHUil, 6Hecuieco
. pacuwiugpoexa noonucu,
oononHenuil 3anuco

oama)




COTI'JTACOBAHO COT'JTACOBAHO
[IpoTOKOJI 3aceiaHust METOIUYECKOTO
cosera MBOY «JTumeit No 13» 3amecTuTenb aupekropa no YBP

ot 31 aBrycta 2024 roga Nel Kapune I'epmanosna Epemsn

Anuna BnagumupoBHa Jlemunosa 31 asrycra 2024 rona

JOKYMEHT ITIOATIMCAH

SJIEKTPOHHOM MOAIMMCKHIO
3amecturens aupekropa no YBP
JemunoBa Anuna BraagumupoBaa

JOKYMEHT INIOAIIMCAH

SJIEKTPOHHOI MOATIUCKIO
3amectuTens aupekropa no YBP
Epewmsin Kapune ['epmanoBHa
TMonnucaro: 31.08.2024r. [Moxnucano: 31.08.2024r.
Ksanmduuuposannas noAnucey: KBaymmduunpoBaHHas MOAMHUCH:
40B360942F31E16FDBEABOE18DIGFASS 4E7BBD831EF31D995F5677F31BD2C4A0




MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
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J-\LL:_ DJIEKTPOHHOM MOJIIMUCKHIO o
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KB’AJ[H(l)HlalOBﬂHHﬂ)l IMOAIHCH: H3a6eﬂﬂa KpI/IKOpOBHa AFOHOBa

00AF3C675BD255072DEACFB02E9A700339
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PABOYAS TIPOTPAMMA
(ID 4137526)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»
1 9 «by kitacca ocHOBHOTO 0011eT0 00pa3oBaHUs

Ha 2024-2025 y4eOHbIH 1O

Coctasureinn: Bomommua O.H.,

YUUTCIIb XUMHUHU U OMOJIOrUHn

r. Pocros-Ha-/lony,
2024r.



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takke Ha 0OCHOBe (heaepalibHON pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHLENIHUU TNpenojaBaHus ydeOHOro mnpeamera «XuMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycCMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpIKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMUM Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYroMY, BBITIOTHSS QYHKIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATEILHON U Y4eOHO-UCCIIEIOBATEIBCKON EATCIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAYEHWE MPUOOPEIIH TaKKe MENH, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh, OOYYECHHMs] HAa CHCTEMaTH4YeCKOe TPHUOOIICHHE
oOydJarImmXcs K CaMOCTOSTEIIBHOW TO3HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY)KaOIIEro MHUpa, WCIOJB3YS 3HAHUS W OIBIT, MOJyYECHHBIC MPH H3yYCHHUH
XUMUH, TIPUMEHSTh UX TPU PEIICHUN TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTEbHOCTH;

— QopmupoBaHHEe y OOYyYarOIMUXCS TYMAHHCTUYECKUX OTHOIICHHH,
NOHMMAaHUSl TEHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYECKH
I1eJIeCO00Pa3HOT0 TIOBEJECHUS B OBITY W TPYMOBOW JACSITEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuUis M HANpPaBICHHOCTH JaTbHEHUIIEro
o0yJeHHUS.

HopmaTuBHBIe aKThl M y4e0HO-METOAMYECKHE [JOKYMEHTBhI, HAa
OCHOBAHUM KOTOPbIX pa3padoTaHa nmporpamma
— OenepanbHbiii 3akoH 0T 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun» (nanee — 3-273);

— Ilopsamok opraHu3anmuu U OCYIIECTBICHUS 00pa30BaTEIBLHOW JEATEIHLHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM MTpOrpaMMaM 00pa30BaTEIBHBIM MPOTPAMMaM
HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHEro oO0mero oOpa3oBaHUs,

YTBEPKICHHBIH MTpuKka3zoMm MunuctepcTBa npocsemierus PO or 22.03.2021 No 115,
C HW3MEHEHHUSIMHU, BHECEHHBIMH NpUKa3oM MuHuUCTEepcTBa mpocsBemeHuss PO or



11.02.2022 No 69; m npukazom Munnpocsemenus Poccun ot 05.12.2022 .
No1063;
— CII  24.3648-20 «CaHUTapHO-3NUAEMHUOJIOTUYECKHE  TpPeOOBaHMUS K
OpraHu3alusM BOCIUTAaHUA U OOY4YEHHS, OTIbIXa U O3J0POBJICHUS JETeH WU
monoaexu» (yrB. IlocranoBnenueM [1aBHOro rocyaapCTBEHHOIO CAHMTAPHOTO
Bpaua Poccuiickoit ®eneparuu 28.09.2020 No 28);
— CII u HopMmbI CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS
K oOecrieueHuto Oe3omacHOCTU M (WiiK) Oe3BpEeIHOCTH Ui YelloBeKa (DaKTOpOB
cpenbl oOuTaHus», (yTB. TIOCTaHOBIEHHMEM [JaBHOro rocyaapcTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu ot 28.01.2021 No 2);
—cr. 112 Tpynosoro konexca PO;
— IlocranoBnenue IIpaBurensctBa PP or 10.08.2023 No 1314 «O mnepeHoce
BBIXOJHBIX IHEHN B 2024 roay»;
- IIpoext IlocranoBnenusi IlpaButensctBa Poccuiickoit ®eneparuu 01/01/06-
24/00148579 «O mnepeHoce BbIXOHHBIX AHeH B 2025 romy» (IOATOTOBJIEH
Muntpyaom Poccuu 24 urons 2024 r.);
— dI'OC HOO, 000, COO0;
— ®OIT HOO, 000, COO0;
— I[IucbmMo MuHHUCTEPCTBA 00111eT0 U TpodeccuoHanbHOro 0opasoBanus PoctoBckoi
obmactu ot 15.07.2024 N0 24/2.1-11491 «O eauHbIX IOAX0aX MPH GOPMUPOBAHUN
KaJleH1apHoTo y4eoHoro rpaduka Ha 2024 - 2025 y4eOHbBINH roa»

— VYcraB MBOYVY «JIuneit No 13».

Pabouas nmporpamma Bociutanus MbOY «Jluneii No 13»;

Xumus. Paboune mporpammel. Ilpenmernas nuHus ydeOnukoB [. E.
Pymsutnca, @®. . ®enpamana. 8—9 Kimaccel: mocoOue sl yduTenen

obmeoOpazoBarenbHblx opranuzanuii / H. H. T'apa. — 2-e usn., mon. — M.:
ITpocsemenue, 2013. — 48 ¢. — ISBN 978-5-09-026898-1Pabouast nmporpamma
BOCTIUTaHUSI.

B coorBercTBuu ¢ YuebusiMm mmanom MBOVY «Jluneit Ne 13» (Ilpukas ot
31.08.2024 Ne 405) Ha2024 — 2025 yueOHBIN ToJi HA U3yYEHUE JAHHOTO Kypca B
2024-2025y4ebHoMroy oTBoauTCst 68 "acoB (2 yaca B HEIEIN0), HA OCHOBAHHUH
Kanennapaoro ygebnoro rpapuka MBOVY «Jlumeir Ne 13» na 2024-2025 y4. ron
npeaycMoTpeHo 64 yaca, 4 yaca CIulaHUpPOBAHBI 32 CUET OJI0YHOM Moga4Yn yueOHOTO
Martepuaia.

COIAEPKXAHUE OBYUEHUASA
9 KIIACC
BemrecTBO 1 XUMHYECKas peaKkuus
[Tepunoanueckuit 3akoH. [lepruoanyeckas cucteMa XUMAYECKUX AJIEMEHTOB /.
N. MengeneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB
XUMUYECKHUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, Kalusl, KAJIbLH U UX COCTUHEHU I



B COOTBETCTBUM C IIOJIOKEHHEM DJJeMEeHTOB B llepuomuyeckon cucreMe u
CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3H. THIIBI KPUCTAIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KjIaccaM HEOPraHUYEeCKUuX
COCMHEHUM, TEHETUYECKAs CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakuii Mo pa3audHbIM MPU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B pPEAKIMU BEIIECTB, MO TeIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKMCIEHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YyYacTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMHU, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonsitTue o ckopoctu xumuueckodl peakuuu. [lonstre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [loHATHEe O TOMOTeHHBIX M TeTepPOreHHBIX
peakuusx. llonstue o karamuse. [IoHsaTHe 0 XuMHuueckoM paBHoBecuu. DaKTOPHI,
BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEAKUMH U II0JIO)KEHUE XUMHUYECKOIo

paBHOBECHS.
OKHCITUTENBPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHON  PEaKIIHH. CocraBieHue  ypaBHEHHI

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUil €  HUCIOJB30BAHUEM  METOAA
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXxaHW3M JOUCCOLMAIMU BELIECTB C PA3IUYHBIMU BHIAMHU
XuMH4eckon cBsa3u. Ctenens aucconuanuu. CUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsI MPOTEKAHUS PEaKIIM HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBAHHUI U COJIEH B CBETE MPECTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIUAIUY.
KauecTBenHnble peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIIECTB — METAJIOB M HEeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7mopua HaTpus), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKON PEaKINK OT
BO3JICHCTBHSL  PA3NUYHBIX  (PAKTOPOB, HCCIECNOBAHHUE  DIIEKTPOMPOBOTHOCTH
PacTBOPOB BEUIECTB, Mpoliecca TUCCOLUAINHT KUCIIOT, 1IeJI0Yel U coyiei (BOZMOKHO
WCIIOJIb30BaHUE BHJIEO MaTEpPHATOB), MPOBEIACHUE OIBITOB, WIUTIOCTPUPYIOLIUX
MpU3HAKH TPOTEKAHWS peakiuii HWOHHOro oOmeHa (oOpa3oBaHWE OCalKa,
BbIJICJIEHUE Ta3a, oOpa3oBaHUE BOJbI), OMNbBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUui (TOpeHue, peakluu pas3iioKeHHUS,



COCIMHEHUsA), PpACMO3HABAHUE HEOPraHUYECKUX  BEIIECTB C  MOMOIIbIO
KaueCTBEHHBIX PEAKIIMA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl U MX coeTMHEHUS

OO6masi xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (uanyeckue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUUECKUE CBOMCTBA HA MTpUMeEpe XJiopa (B3auMOJICUCTBUE
C MeTajulaMH, HeMeTaJlylaMu, uienodamu). XsopoBojopoa. ConsiHas KucCIloTa,
XUMHYECKHE CBOMCTBA, IIOJIy4YEHHE, NpuUMEHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPO/Ia HA OPraHU3M ueioBeka. BakHelme XIopuasl U UX HaX0XKICHUE B
IpUpOJIE.

O6mas xapakrtepuctuka 3memMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTereHu okuciieHus. CtpoeHue U (PU3NUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMKY KUCIOPOa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpOeHUE, (PU3MUECKHE U
XuMu4eckue cBorcTBa. OKCHIBI CepPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHas kuciorta, Gu3nyecKue 1 XMMUIECKHUE CBOMCTBA (00IIIHME KaK MPeICTaBUTEIIsI
KJlacca KHUCJIOT M crendduueckue). XuMUYECKUE DPEAKIUH, JiekKallhue B OCHOBE
POMBIIIIJIEHHOTO CIOco0a TMOJMyYeHHUs CEpHOM KHUCIOTHL. [IpumeHeHue cepHOM
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peaklus Ha Cyiab(haT-HoH.
Haxoxxnenue cepsl M e€ coequHEHUN B mpupojie. XUMHUYECKOE 3arps3HeHHe
OKpYXalolel Cpellbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE IOXKIM, 3arpsi3HEHHE
BO3/IyXa U BOJAOEMOB), CIOCOOBI €T0 MPEIOTBPAIECHUS.

O6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopoT azota B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKHUE CBOMCTBA, MOdyueHne u npuMenenne. Conu aMMOHHUS,
X QU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, PU3MUecKre W XUMHUYECKHE
cBoiicTBa (0OmME Kak TMPEACTaBUTENsS KJlacca KUCIOT M CHEIUpUYECKHE).
Hcrnonp30BaHne HUTPATOB U COJICH aMMOHHUSI B KaU€CTBE MUHEPAIBHBIX YI00pCHUIA.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKTM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop, amioTpornHbie
moaudukamuu docdopa, uznyeckue u xumudeckue cpoiictBa. Okcun Gocdopa
(V) u dochopras kucnora, Gpu3MUecKkrHe U XUMHUSCKHAE CBOWCTBA, IMOJYYCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX yI0OPECHHUIA.

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUS. Y TJIEPO/1, aJUTOTPOITHBIC MOTA(DUKAITNH,
pacrpocTpaHeHue B npupoje, Gu3nyeckue U XUMUYECKHUe CBOMCTBA. AJicopOIusi.
Kpyrosopor yrinepoga B mnpupoge. Oxkcuibl yriepona, uX (QU3HMYECKUE U



XUMUYECKHUE CBOWCTBA, JCHCTBHE HA IKUBBIE OPraHU3MBI, MOIyYEHUE W
NpUMEHEHHE. DKOJIOTHYeCKUe MPoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUMoTe3a TI00aTbHOTO MOTEIUICHUS KiIuMaTa, MapHUKOBBIA 3¢ (deKT. YroiapHas
KACIOTa U €€ CoNMu, WX (U3MUECKHEe M XMMHYECKHE CBOWCTBA, IMOJYyYCHHUE H
npumeHenue. KauecTBeHHass peakiuss Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIINIEHHOCTH M CETLCKOM XO35HCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TIUIEPHUH, YKCYCHAsl KHCIIOTa).
[lpuponHble WCTOYHWUKUA YIICBOIOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[TonaTre 0 OMOIIOTUYECKU BaKHBIX BEIIECTBAX: )KHUpaX, OeiKax, yrieBojax — 1 ux
pOTM B OKHM3HM 4elOBeKa. MaTepuaabHOE €IWHCTBO OPraHMYECKUX U
HEOPTaHWYECKIX COCTUHEHHH.

Kpemuwuii, ero ¢Qusuyeckne ©u XUMHYECKHE CBOHCTBA, TIOIYYCHHE U
npumMenenue. CoequHeHHs KpeMHUs B mpupoe. O01mume npeacTaBieHus 00 OKCHIe
kpemuust (1V) u kpemHueBoit kucnore. CUIMKATHI, UX HCIIOIB30BaHUE B OBITY, B
IPOMBIIIUICHHOCTH. BakHeWIne cTpouTeIbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
[IEMEHT, OeToH, kene300eToH. [IpobGiembl  0€30MaCHOrO  HMCMOJIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IIpPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJOPUA-UOHBI U HAOII0/IeHUE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxaroue (QU3NYECKHe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M HMX COEAUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 00pa3aMu XJI0pUI0B (TAIOT€HUI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl W €€ COoeqUHEHUsSMU (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPUAIIOB),
Ha0JII0IeHNE TIpolecca O0YTIIMBaHUS caxapa MoJ JeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KHUCIIOTHI, U3YYCHHE XUMUYECKIX CBONCTB pa30aBICHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peakiuy Ha Cylb()aT-uoH U HAOMIOJCHHE MTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (M3MUYECKUMHU CBOWMCTBaMH a30Ta, gocdopa U ux
coeIMHEHU (BO3MOYKHO UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), 00pa3laMy a30THBIX
u pochopHBIX yIOOpeHUH, MONIyYeHHe, COOMpaHue, paclio3HaBaHUE W M3YYCHHUE
CBOMCTB aMMHaKa, MPOBEJCHHE KAYECTBEHHBIX pEaKIMi HAa HOH aMMOHHUSA H
dochaT-noH W W3yYECHHUE TPU3HAKOB WX TPOTEKAHUSA, B3aMMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOYKHO HCIOJB30BAHHE
BUJICOMATEPUATIOB), HM3YUYCHHE MOJIeJeH KPUCTALTMYECKUX PEIETOK aiMasa,
rpaduTa, QymnepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpOIUU PACTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIIAEM U YCTPOWCTBOM MPOTHUBOTAa3a, IOIyYCHHE,
coOupaHue, pacro3HaBaHUE M U3yUYEHHUE CBOMICTB YIJIEKUCIIOrO rasa, MpoBEICHUE



KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEILICHUE SKCIEPUMEHTANBHBIX 3aJad Mo Teme «BaxkHeilune HemeTamabl U HUX
COCIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnojoxeHus B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. N.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAUINYECKAs] ~ KPUCTANIMYECKAsT  peIETKA.  DJIEKTPOXUMUYECKUM  pAan
HaMpsDKEHU MeTauioB. Ou3nyeckrue U XMMHUYECKUe CBOWCTBa MeTauioB. Oo1ue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOpPpO3WHM METANJIOB, OCHOBHBIC
crocoOBbl 3aITUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyTr'yH, TIOPATIOMUHNM, OpOH3a)
U UX MPUMEHEHUE B OBITY M IPOMBIIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanmdeckoil cucTeMe XMMUYECKUX
anemenToB JI. M. MenaeneeBa, CTpOCHHE MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyecKkne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamwus). OKCUAbl U
TUAPOKCHABI HaTpuss MW Kanus. [IpuMeHeHue IIEeJIOYHBIX METAUIOB U MX
COEIMHEHUMH.

[[le1oyHO3eMENbHBIE METAJUIbl MarHuii M KaJIbI[UM: TIOJIO)KEHHUE B
[Tepunognueckoit cucreme xumuueckux 3semMenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. uznueckre U XMMUYECKUE CBOMCTBA MarHUsl U
Kanblusl. BaxkHene coeIMHEeHNs KabIUs (OKCU, TUIPOKCHI, o). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

ANOMUHMHI: ToJI0)KeHUE B [leprnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToMa, HAaXOXJIeHWE B npuponac. Puzndeckue u
XUMHUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaXOXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIbLI U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBa U TIOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME ¢ oO0OpasllaMd METAJIOB W CIUIaBOB, HX (DU3NYECKUMU
CBOWMCTBaMH, H3y4YCHHE  PE3yJIbTAaTOB  KOPPO3UHU  METaioB  (BO3MOXKHO
HCIIOJb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HATpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAaHUE BHJICOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB XECTKOW BOJbI, MPOIECCA TOPEHUS XKejle3a B KUCIOPOAE
(BO3BMOXHO  HCIIOJIB30BAHHE  BHUIAEOMATEPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIUii Ha MOHBI: MAarHUs, KaJIbIIMs, aJlOMUHUS, ITUHKA, sxkene3a (1)



n xenesa (1), menu (Il), HaGmronenne u omnucaHue MPOIIECCOB OKPAITUBAHUS
IUIAMEHU WOHAMHM HATpWs, Kamus MW Kaiublusd (BO3MOXHO WCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS U
THUAPOKCHA IIMHKA, PEIICHUE AKCIICPUMEHTANBHBIX 3a7ad 1o TeMe «Bakuelmme
METaJUTBl M X COCTHHCHHS.

XuMHA U OKpYKaOLIas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW >XM3HMU 4elloBeka. be3omacHoe
WCITOJIb30BaHUE BEIIECTB MU XMMHYECKUX peakinuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XVWMHYECKOE 3arps3HCHHE OKPYKAIOIICH cpeabl (MpeAciibHAs JTOMyCTUMAasI
KoHIeHTpanus BemiecTs, nainee — [1/IK). Poib xumMuun B pemieHnn 3KOI0THISCKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydeHue oOpas3IoB MaTepHasioB (CTEKIIO, CIUIaBbl METaIOB, TIOJUMEpPHEIC
MaTepHaIbl).

Mesxcnpeomemnuwle ceazu

Peanuzanmss MEXIpPEIMETHBIX CBSI3eH NPU HM3YyUYECHWH XMMHHM B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAyYHBIX
NOHSITHM, TaK ¥ TIOHSITHM, SIBISIIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHSATHS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJelb, SBIECHUE, MAPHUKOBBIM
a3 PeKT, TeXHOIOTHSI, MaTePUAIIbI.

®duszrka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIHI, U30TOIIbI,
PaINOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOIHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAs
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.

buonorusi: dortocunres, npixanuwe, Omocdepa, SKOCUCTEMA, MHHEPATHHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMHUU B €AUHCTBE Y4YeOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUIUCKUMU



COIIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COI[MATTU3AIUN 00YUYaOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOy4Yaroluxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAacJeJHul0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3ZHU
COBPEMEHHOI'0 O0O0IIEeCTBA, CMOCOOHOCTH BJIAJAETh JIOCTOBEPHON HHOpMAIUEH O
NEePEOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKIMUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, y4eOHOUCCIIeI0BATEIbCKOM, TBOPUYECKON M IPYTUX BUJIAX JICSITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESITEIHHOCTH TPU BBIMOJHCHUU
y4eOHBIX, TO03HABATEIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX JKCIICPUMEHTOB,
CO37IaHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIIH
B IpoIliecce ITON yuyeOHOU NesITebHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TOBE/ICHHE
U MOCTYNKH CBOMX TOBApPUILIEH C MO3WUIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKiuu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKU U COCTABJISIOIIHE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI NTPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaO0IaeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHON, WH(DOPMAIMOHHOW M YHUTATENBbCKOW KYJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOATEIBHON paboThl C Y4YEeOHBIMH TEKCTaMH, CIPABOYHOM
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOyYeHHWIO W TO3HAHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH H
COCOOHOCTh K camMOoOOpa3OBaHUIO, IMPOEKTHOM M  HUCCIEAOBATEIBCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsSI OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS alIKOTOJIsl, HAPKOTUKOB, KYPECHUS),
HEOOXOJUMOCTU COOJNIIOZICHUs TMpaBWi O0€30MacHOCTH MpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY M3yUeHHIO Mpodeccuit u Tpyaa pa3iudyHOro poja,
yBa)XEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH NESITEIHHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHMUs]  TPEJAMETHBIX 3HAaHUW MO  XWMHUH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30oBaHUs ¢ yUYETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHENIHOM NMpoheCCUOHAIBHOM JESATeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM Cpeie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

9KOJIOTUUYECKH I1eJIeCO00pa3HOe OTHOIIIEHHE K MMPUPOJIC KaK UCTOUHHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CYIIEeCTBOBAaHUS, NOHUMAHHWE IICHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble NMPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAIOUIENH IPUPOIHON CpeoH, I MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMs TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE TOHATHS (3aKOH, TEOPHS, TPUHITHII,
rumnore3a, (axkrt, cucTemMa, MPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE I€HUCTBUS (I03HABATEIbHbIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE 0OecmeunBarOT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEeATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:



YMEHHS HCIIONh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TP OCBOCHHH
3HAHHWHA: PACKPBIBATh CMBIC XUMUYECKHUX TMOHSATHH (BBIACIATH UX XapaKTepPHEIC
MPU3HAKK, YCTAHABJIMBATh B3aWUMOCBS3b C JIPYTUMH TOHSATHUSMH), HCTIOIB30BATh
MOHATHS 11 OOBSICHEHUS OTIACIBHBIX (DAKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPHUH IS KIACCU(PUKAIMA XUMHYCCKUX BEIISCTB M XUMHUYECKHX PEaKITUi,
yYCTaHABJIMBATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKICHHs (MHIYKTHBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

yMECHHE TPUMEHATh B TIPOIECCe TO3HAHUS TOHATHS (NIPEAMETHBIE |
METaInpeIMETHBIC), CHAMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbBIC B XMMHUHU MOJICIBLHBIC MPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI JJIEMEHTA), XUMHUYECKas QopMylia U ypaBHCHHE
XUMHYECKOW pEaKIMu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM
BTUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
NPHU3HAKHA U3Y9aeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKHUX PEaKITHi,
BBISBJIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJICTBCHHBIC CBS3M U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHE TeHCTBHSA

YMEHHE HCIIOJIb30BaTh TOCTaBJICHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTA
TIO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMHUPOBAHUS THUTIOTE3HI 110 TIPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUN;

NproOpETeHHE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3AIMHd W TPOBEIACHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOJI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIICHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEACHHOTO OIBITA, UCCICIOBAHMS, COCTABIATh OTUET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsE JUTEpaTypa XUMUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKU OIICHUBATHh NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3ampOoChl MPHU MOWCKE W OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 337]a4 ONPEICIEHHOTO THUIIA, TPHOOPETCHUE OTBITA B
0o0JacTH  WMCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMYHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMAIBHYIO (pOopMy TIpeacTaBiieHus WH(pOpMAIUu 1



WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
IpyruMH popMaMu rpauKyi U UX KOMOMHAIUSMU;

YyMEHUE WCMOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
MCCIIEIOBATEIBCKON NESITENHHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CEIIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON
Cpeapbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHUS 3a1aBaTh BOMPOCHI (B XOJI¢ Auajiora u (Win) AUCKYCCUHU) TIO CYIIECTBY
oOcyxmaaeMol TeMbl, (OPMYIHPOBATH CBOU TMPEIJIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOAKEHHOM 3a/1a4H;

YMEHHSI  TNPEACTABIATh  IOJYYEHHBIE  pE3yJbTaThl  [O3HABATEIbLHOU
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPe3eHTAIUI0
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpPHOTO OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJILHOM M HCCJIEAOBATENbCKOW  JEATEIIBHOCTA  NPU  PELICHUU
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHMSI
no3unuii (00CyXaeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC Yy4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENIBHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBAThH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBIATh WIH KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM NPU BBIIIOJHEHUW 3aJaHUA C YYETOM
MOJIYYeHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCJIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX PE3yJbTaTOB IO OCBOEHUIO 0053aTEIBHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepalbHON pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEeUCTBUM, creruduYeckue ISl MPEeAMETHOW 00gacTu  «XHUMHS», BHUIbBI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUSX.

K koHily o0ydenus B 9 kiacce npeMeTHbIE pe3yJibTaTbl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTHH: XUMUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peaKius, XUMUYECKasl CBSI3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJICKTPOJUTHUECKAS JTUCCOLUAIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJIEHUE, aJNIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYEeCcKas CBSI3b (xoBaneHTHasl, WOHHAs,
MeTaJUTM4ecKas ), KpUCTauIMuecKas peméTka, Koppo3us METalioB, CIUJIaBhI,
CKOPOCTh XMMHUYECKOU peakiuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIUs
ITJIK BemiecTBa;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH TH MOHSTHUS MPU ONTMCAHUM BEIIECTB U UX TIPEBpaIeHU;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COEMHEHUAX pPA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUI, TUIl KPUCTAIUIMUYECKOMN
PEETKH KOHKPETHOT'O BELIECTRA;

packpbiBaTh cmbich llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paziuyath MOHATHS «JIaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynma)», manble W OONbIIME NEPUOIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPBIC UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  sApa, OOIlNee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue HuX [0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX AaTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (MO YMUCIy M COCTAaBY YYACTBYIOIIUX B pEaKUUU
BEILECTB, MO TEIJIOBOMY 3(PEKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);



XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKUE XUMUYECKUE
CBOICTBA NPOCTBIX M CIOXHBIX BEUIECTB, NOJATBEpPXkAasi OINHUCAHUE
npuMepaMi MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUM;

COCTaBIIATb YPABHEHUS AJIEKTPOJIUTHUYECKON JHUCCOLMALMU  KUCIIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH MOHHOIO
oOMEHa, ypaBHEHHUS peakUuuid, MOATBEPKIAIOLUIUX CYLIECTBOBAHUE
IreHEeTHYECKOU CBSI3U MEK/y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;
packphIBaTh CYHUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX PpEaKIui
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKIni;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAHMSI XUMHUUYECKUX TIPEBpaIlleHUNd B Pa3IUYHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMUYECKOU peaKInu;

coOJII01aTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM MOCY10M U 1a00paToOpHBIM
o0opyaoBaHMEM, a TaKXe TMpaBWwiIa oOOpalleHus C BellecTBaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIECTB
(aMMMaka M yriaeKuciaoro rasa);

IPOBOJIUTH PEAKIMH, IOITBEPKIAFOIINE KaU€CTBEHHBII COCTAaB Pa3IMYHbIX
BEIIECTB: PACIO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHI-, WOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl HU3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE ONEPALlMU MBICIUTEIbHOMN AESTEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CHCTEeMATU3AIIHNIO, BHISBICHHE IPUIHMHHO-
CJII€CTBEHHBIX CBSI3€M — NJI1 U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKUX
peaKiuii, eCTECTBEHHO-Hay4YHbIE METOJbl IIO3HAHUS — HaOJIOJICHHUE,
U3MEPEHUE, MOACIUPOBAHKE, SKCIIEPUMEHT (PEaIbHbIN U MBICICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bubnuoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemenToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' S https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
31 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

9b KUVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XHUMHYECKUX 37eMeHTOoB []. 1. 03.09.2024 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HAHMUI OCHOBHBIX Pa3/eioB Kypca 17.09.2024
8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIyil 0 pa3IMYHbIM MpU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsITHE O TOMOT€HHBIX 1 bubmorexa HOK
PEAKIL. 24.09.2024 | https://m.edsoo.ru/00adbe9a
Y TE€TEPOre€HHBIX PEAKIUAX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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TloHAaTHE O XUMUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTH XUMHUYECKOU PEAKIINU bubnmorexa LHOK
p peaKt 26.09.2024 | https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMHAYECKOTO
paBHOBECHS
9 OKucIuTeIbHO- bu6mmoreka [{OK
BOCCTaHOBHTEJBHBIC PEAKIIHU 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust SNEKTPONTUTHIECKON
10 ncconuanmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
A HHAL. 03.10.2024 | https://m.edsoo.ru/00adcd68
AIIEKTPOJTATHI
11 HMounrle ypaBHeHUS peakiui bubmorexa LOK
yp peaxit 08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIUTUUECKOU 10.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLINALINT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUI 00 bubnmorexa [IOK
e N 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmnorexa [IOK
P 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAHUNI 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne skcnepuMeHTaAILHBIX Bubmiorexa OK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTposneHas padota Ne2 o teme bubnuorexa [IOK
«QIEeKTpOINTHYECKAs 07.11.2024 | https://m.edsoo.ru/00addecO
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aucconuanma. XuMUyecKue
pEaKurH B paCTBOPAX»

OO61ast xapakTepuCTHKA FaJOTeHOB.

bu6mmoreka [{OK

18 X i
VIVIITFICCIHE CROTICTRA Ha HPHMEpE 12.11.2024 | https://m.edsoo.ru/00addfe
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyUYCHUE bubmmorera [JOK
» TOMYHCHHE, 14.11.2024 |  https://m.eds00.ru/00ade104
MIPUMCHCHHE
[IpaxTrueckas padota Ne 2 o Teme
20 «[TonyueHne CONSTHON KUCIOTHI bubmiorexa HOK
yi . N ’ 19.11.2024 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOMCTBY
Berurcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIMi, eCIIH OIUH bubmorera [IOK
PeAKHHH, g 21.11.2024 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpymmsl 26.11.2024 | https://m.edsoo.ru/00ade64a
AmotponHbie MOIU(BUKAITTT
23 cepnl. HaxoxaeHue cepol 1 e€ bubnunoreka [JOK
COCIMHCHUH B TIPUPOJIC. 28.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0pO, CTPOCHHE,
24 Q)Hznqefmfei an\)/mquKHe bubmorexa HOK
. 03.12.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuapl ceprl. CepHas KHCIOTAa,
25 (I)I/I3I/IfI[eCKI/II; u XHl\queCKI/Ie Bubmmorexa LIOK
. 05.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKAILNE B bu6mmoreka [JOK
OCHOBE MIPOMBIIIJICHHOTO criocoba 10.12.2024 | https://m.edsoo.ru/00adec8a
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MOJIYYECHHS] CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsAI3HEHUE
OKPYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bubmmoreka [{OK

27
BBIX0/Ia MTPOJIYKTA PEAKIIUU 12.12.2024 | https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA PJIEMEHTOB
VA-rpymnnsl. A30T,

28 acm po}:?r aHEHUE B IIPUPOIE bubnmorexa LOK
pactipoctp PHPOJE, 17.12.2024 | https://m.edsoo.ru/00adeeab
(du3HYeCKre U XUMUICCKHE
CBOMCTBaA
AmMuak, ero uznyeckue u

29 XUMHYECKHE CBOMCTBA, IOJIVUECHUE bubmorexa LOK

’ ya 19.12.2024 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckast pabota Ne 3 o Teme
30 «[lonyuenne aMMuaka, N3ydeHue bubmorexa LOK
yqv - H3YH 24.12.2024 | https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, eé Gpusndeckue u bubnuoreka [JOK
XAMHYECKHE CBOMICTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 00peHnii. XUMHUYECKOE bubmnorexa [IOK
YAOOP ’ . 09.01.2025 |  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUAMH a30Ta
dochop. Oxcun dbochopa u

33 (bocg)o pHaH KI/IfJ'I((I))Ta (b(bliﬂ(q\:)cxne " bubmiorexa LIOK

P ’ 14.01.2025 | https://m.edsoo.ru/00adf68a

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHUC
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Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34 ynoOpeHuii. 3arps3HeHne 16.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHNE B
35 HpHpIc:;[e, E)I/BI/II:IGCKII)/IG u brbmmorexa [OK
. 21.01.2025 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI brbmmorexa [OK
’ 23.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(1v)
37 VYroapHas KucioTa U €€ Cou bubmorera [IOK
28.01.2025 | https://m.edsoo.ru/00ae006¢
[Ipaktrueckast pabota Ne 4 o Teme
38 "IlostygeHue yriieKuciaoro rasa. bubnuoreka [JOK
KadectBenHnas peakius Ha 30.01.2025 | https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorera [JOK
04.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHCHUSX yTIIepo/ia
40 KpemHuwuii u ero coenuHeHUs bubmorexa [IOK
06.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIBHBIX bubnuoreka [IOK
3ajJa4 o teMe «BakHenme 11.02.2025 | https://m.edsoo.ru/00ae0bf2

HEMCETAJJIbI U UX COCOUHCHU S
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KonTtposnsHas padota Ne3 mo teme

42 «BaxHeime HeMeTauIbl U UX bubmmorexa [JOK
13.02.2025 | https://m.edsoo.ru/00ae0el8
COCTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX AIICMEHTOB —

43 METaJIJIOB. MeTaliiiueckas CBsI3b U bu6mmoreka [{OK
MeTaJuThdecKast KpUCTaTNIecKast 18.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBa
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKUI P bubamorera LOK

. 20.02.2025 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
meTaiaoB. CrutaBel. Beruuciaenus
45 110 YPaBHEHUSIM XUMHYECKHX Bubmmorexa [JOK
N 25.02.2025 | https://m.edsoo.ru/00ael1156
peaKIuii, €CJIM OJTMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmorexa HOK
27.02.2025 | https://m.edso0.ru/00ael1278
bu6mmoreka [JOK

47 [enotnbie MeTALIL 04.03.2025 | https://m.edsoo.ru/00ael4b2

48 OKcHibl ¥ THAPOKCUIBI HATPUSA U bubnnoreka [JOK
KaJust 06.03.2025 | https://m.edsoo.ru/00ael4b2

49 IenoyHO3eMEIbHBIE METAJIbI — bubmuoreka [JOK
KAJIBIMI U MarHui 11.03.2025 | https://m.edsoo0.ru/00ae15e8

50 Baxxneime coeqTUHEHUS KaJIbIU bubmorexa [IOK

13.03.2025 | https://m.edsoo.ru/00ael15e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3ALIUS

>1 3HAHHIA 18.03.2025
59 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [{OK
yCTpaHEHUS 03.04.2025 | https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo reme
53 "XEcTKoCTh BOJBI U METOLI €€ bubnmorexa LHOK
" 08.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 ATIOMHHH{ 10.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA 15.04.2025 | https://m.edsoo.ru/00aelc64
bu6moreka [IOK
5 Keneso 17.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTIU bubnuoreka [JOK
xenesa (1) u xemnesa (111) 22.04.2025 | https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTu3alus
3HaHUH 24.04.2025
[IpakTueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a7a4 0o reMe «BaxHenme 29.04.2025 | https://m.edsoo.ru/00ae3de8
METaJIbl U UX COCUHEHUS
Borurcnenus o ypaBHEHUSIM
XMUMHYECKUX PEaKLUi, eClid OJIUH
50 13 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEP’KUT IpUMeECH. Beruncienus 06.05.2025 | https://m.edsoo.ru/00ae1750

MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakiuu
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https://m.edsoo.ru/00ae1750

O0001IEeHUE U CUCTEMATU3ALIUS

bu6mmoreka [IOK

o1 3HAHUU 1 13.05.2025 | https://m.edsoo.ru/00ae3f50
KonTtponsHas padota Ne4 mo Teme bubnuorexa [JOK

62 «Baxuenme MeTauibl 1 UX 1 15.05.2025 https://m.edsoo.ru/00ae3f50
COCITMHEHUSD)

63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
TTOBCE/THEBHOM JKH3HU YEIOBEKA 20.05.2025 | https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYIKArOIIEeH Cpe/Ibl 22.05.2025 | https://m.edsoo.ru/00ae4270

OBIIEE KOJIJMYECTBO YACOB I1O 64

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 9- kiacc: 6a30BbIi ypOBEHB: YUECOHUK; 5-¢ U3gaHue, nepepadoTaHHoe,
9 knacc/ I'abpuensn O.C., Octpoymon N.I'., CnankoB C.A. AkiinoHepHoe
obmectBo «M3aatenscTBO «IIpocBemnieHne»

Xumus , ['abpuensa OC

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

I'apa H.H Xumus: 3amaunuk ¢ «momoutaukom» 8-9 kii./ I'apa H.H, "'abpycesa
H.N.- M.: IIpocBenienue.

Paneuxuiit A.M. Xumus: nunaktudeckuii matepuan 8-9 ki./ A.M. Pagenkuii. .-
M.: IIpocBenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spra
vochnik_dlya_podg/read_online.html?page=3

8. http://lwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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JIUCT COI''TACOBAHUM

COI'NTACOBAHO

[IpoToko.I 3aceaHmsi METOAMYECKOTO

coseta MBOY «JIuneit Ne 13»
ot 31 aBrycta 2024 roga Nel

Anuna BnagumupoBHa Jlemunosa

JOKYMEHT INIOAIIMCAH
BJIEKTPOHHOM TTOATHCHIO

3amecturens aupekropa no YBP

JemunoBa AnnHa BnagumuposHa
Toanucano: 31.08.2024r.
KBamubuunpoBaHHast MOAIHCH:
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COI''TACOBAHO
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MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHuCTepCcTBO 00111er0 U NpodeccHOHAIBLHOI0 00pa3oBanus PocToBckoii 00.1acTH

YnpasJienue o0pa3oBanus ropoaa Pocrosa-na-Jlony

MBOY "JIuneii Ne 13"

T‘”) JIOKYMEHT TIOJITTUCAH VTBEPXJEHO

lﬁ\::z DJIEKTPOHHOM ITOAITUCHIO o

JupexTtop Aronosa M3a6emta KpukoposHa HI’IPCKTOP MBOV «HHHGH NQ 13»
[Toanucano: 31.08.2024r.
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[Tpuka3 Ne 406 ot «31» 08.2024r.

PABOYAS TIPOTPAMMA
(ID 4137526)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»
1 9 «By kitacca ocHOBHOTO 00111eTO 00pa3oBaHUs

Ha 2024-2025 y4eOHbIH 1O

Coctasurenn: Bomommua O.H.,

YUUTCIIb XUMHUHU U Oouoorun

r. PocroB-na-/lony,

2024r.



HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepaIbHON paboueil MporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHUHU CIY)KHUT OCHOBOM JUisi (OPMHPOBAHUS MHMPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUSI UYEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM dTane e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNUYeCcKOW XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro noaxoga k €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHIIMITY
NIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMA U XUMHUYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS QYHKIIMY OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYyYHOMY 3HAHHUIO U METO1aM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHW XUMHHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTHU YEJIOBEKA 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M NX IPUMECHEHUH B Y4€OHO-
MO3HABATEILHON U Y4eOHO-UCCIIEIOBATEIBCKON EATCIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHWE MPUOOPEIIN TaKKE IEJTH, KaK:

— (opMupOBaHHE WHTEIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh, OOYYECHHMs] HAa CHCTEMaTH4YeCKOe TPHUOOIICHHE
oOydJarommxcss K CaMOCTOSTEIBHOW IO3HABATEIBHON IEATEIHbHOCTH, HAyYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIMI), MMEIONIUX YHUBEpPCAIbHOE 3HAUCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY’)KaroIllero MHUpa, WCIOJb3Yysl 3HAHWS W OIBIT, MOJYYCHHBIC NMPU H3yUYECHUU
XUMUH, TIPUMEHSTh UX TPU PEIICHUN TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTEbHOCTH;

— QopmupoBaHHEe y OOYyYarOIMUXCS TYMAHHCTUYECKUX OTHOIICHHH,
NOHMMAaHUSl TEHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYECKH
IIeJIECO00Pa3HOTO TIOBEJEHUS B OBITY W TPYAOBOW JCATCIBHOCTH B IICIAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIs UM HAMPABIECHHOCTH JajJbHEHIIETO
o0yJeHHUS.

HopmaTuBHBIe aKThl M y4e0HO-METOAMYECKHE [JOKYMEHTBhI, HAa
OCHOBAHUM KOTOPbIX pa3padoTaHa nmporpamma
— OenepanbHbiii 3akoH 0T 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun» (nanee — 3-273);

— Ilopsamok opraHu3anmuu U OCYIIECTBICHUS 00pa30BaTEIBHOU JEATEIHHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MTpOrpaMMaM 00pa30BaTEIBHBIM MPOTPAMMaM
HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHEro oO0mero oOpa3oBaHUs,

YTBEPKIEHHbIN nprukazoM MunuctepctBa npocsenieHus: PO ot 22.03.2021 No 115,
C HW3MEHEHHUSIMHU, BHECEHHBIMH NpUKa3oM MuHuUCTEepcTBa mpocsBemeHuss PO or



11.02.2022 No 69; m npukazom Munnpocsemenus Poccun ot 05.12.2022 .
No1063;

— CII  24.3648-20 «CaHUTapHO-3NUAEMHUOJIOTUYECKHE  TpPeOOBaHMUS K
OpraHu3alysM BOCIHUTAaHUA U OOY4YEHHUs, OTIbIXa U O3JOPOBJICHMS JeTed U
monoaexu» (yrB. IlocranoBnenueM [1aBHOro rocyaapCTBEHHOIO CAHMTAPHOTO
Bpaua Poccuiickoit ®eneparuu 28.09.2020 No 28);

— CII u HopMmbI CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS
K oOecrieueHuto Oe3omacHOCTH M (W) O€3BpeIHOCTH AJIsl YeloBeKa (PaKkTopoB
cpenbl oOuTaHus», (yTB. TIOCTaHOBIEHHMEM [JaBHOro rocyaapcTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu ot 28.01.2021 No 2);

—cr. 112 Tpynosoro konexca PO;

— IlocranoBnenue IIpaBurensctBa PP or 10.08.2023 No 1314 «O mnepeHoce
BBIXOJHBIX JIHEHN B 2024 roay»;

- IIpoext IlocranoBnenusi IlpaButensctBa Poccuiickoit ®eneparuu 01/01/06-
24/00148579 «O mnepeHoce BbIXOHHBIX AHeH B 2025 romy» (IOATOTOBJIEH
Muntpyaom Poccuu 24 urons 2024 r.);

— dI'OC HOO, 000, COO0;

— ®OIT HOO, 000, COO0;

— I[IucbmMo MuHHUCTEPCTBA 00111€TO U TTpoheccruoHanbHOro oopasoanus PoctoBckoi
obmactu ot 15.07.2024 N0 24/2.1-11491 «O eauHbIX IOAX0aX MPH GOPMUPOBAHUN
KaJleH1apHoTo y4eoHoro rpaduka Ha 2024 - 2025 y4eOHbBINH roa»

— VYcraB MBOYVY «JIuneit No 13».

Pabouas nmporpamma Bociutanus MbOY «Jluneii No 13»;

B coorBercTBum ¢ YuebonsiM muiaHom MBOVY «Jluneit Ne 13» (Ilpukas ot
31.08.2024 Ne 405) na2024 — 2025 yueOHBIN roJ HAa W3yYeHHE JAHHOTO Kypca B
2024 —2025 ydebHOM roay orBoauTcs 68 yacoB (2 yaca B HEJEI0), HA OCHOBAHUH
Kanennapnoro yyebnoro rpapuka MBOVY «Jluneir Ne 13» na 2024-2025 y4. ron
npeaycMoTpeHo 64 Jaca, 4 yaca CIJIaHUPOBAHBI 32 CYET OJIOYHOM Moga4YH yIeOHOTO

MaTepuana.

COJEPKXAHUE OBYUYEHUA

9 KIIACC

BeurecTBO 1 XUMHYECKas peaKkuus

[Tepunoanueckuit 3akoH. [lepruoanyeckas cucteMa XUMAYECKUX AJIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKHUX AJIEMEHTOB NEPBBIX TPEX MEPUOIOB, Kalusl, KAJIbLIH U UX COCTUHEHU I
B COOTBETCTBMM C TMIOJIOKECHHEM »JJIEMEHTOB B llepmogmueckoit cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUIIBI XMMHYECKOW CBA3U. THIBI KPUCTAILUIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.



Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K pPAa3IU4YHBIM KJlacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakuuid o pa3audHbIM MIPU3HAKAM (110 YHUCTY
M COCTaBy YYacTBYIOIIMX B pEaKUMHM BEHIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHHUIO CTENEHEW OKUCIEHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YyYaCTHIO KaTalu3aTopa). DK30- U SHIOTEPMHUECKHE PEAKIMH, TEPMOXUMHUYECKHUE
YpaBHEHHSI.

[lonsitue o ckopoctu xumuueckodl peakuuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U T€TePOTrEeHHBIX
peakusax. Ilonstue o xaranuze. IloHsTue o XumMuueckom paBHOBecHH. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHMUYECKON PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTENBPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  pEaKIHU. CocraBinieHue YpaBHEHHUI

OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIMid €  HCMOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOTUTAUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAJEKTPOIIUTHI.
KaTtnonbl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumudeckon cBsi3u. Crenens auccorumanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHUU U COJICH B CBETE MPEACTABICHUMN 00 DJICKTPOTUTUUECKON TUCCOLMAITIH.
KauecTBenHbIe peakiiun Ha HOHBI. [IOHSITHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJIopua HATpUsl), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIUU OT
BO3JICCTBUS  Pa3NMYHBIX  (HAKTOPOB, HCCIICJOBAHUE  DIICKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB, MPOILIecca AUCCOIUAIIMN KUCIIOT, IIeJI04UeH U coyieit (BO3MOKHO
HCIOJIb30BAaHUE BHUJICO MaTEpPUAJIOB), IMPOBEICHUE OIBITOB, WILIIOCTPUPYIOMIUX
MPU3HAKA TPOTEKaHUs peakiuid HMOHHOro obOmeHa (0Opa3oBaHHE OCaJIKa,
BBIJICJICHHE Ta3a, 00pa3oBaHWE BObI), OIBITOB, WIIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM (TOpeHUEe, PEaKIMH Pa3JIOKCHUS,
COCJIMHEHUS), paclo3HABaHWE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIbBIO
Ka4ECTBCHHBIX PEAKIMN Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/a4.

HemeTanabl 1 HX COeTMHEHUSA

OOmiast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIE CTeNeHUu OKHuciaeHus. CTpoeHne W (U3NUYECKUE CBOMCTBA MPOCTHIX



BELIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3aUMOIEUCTBHE
C MeTajulaMM, HeMeTaJlylaMH, uienodamu). XiopoBojopod. ComsiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YeHHE, NpuUMEHeHue. JlelcTtBue xjaopa U
XJIOPOBOAOPOA HA OPTaHU3M YeJIOBEKA. BaKHENIIEe XJIOpUIAbl U UX HAXOKICHUE B
pUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (punmyeckue CBOMCTBa
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMM KHCIOPOJa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (puzndyeckue u
XUMHYecKue cBoicTBa. OKCHUIBI cepbl Kak MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnas kucnota, Gpu3nuecKue U XMMHUYEeCKUe CBOMCTBA (0011e KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT M creurduueckue). XUMUYECKUE PEAKIUU, JiekKallhue B OCHOBE
OPOMBIIJIEHHOTO CMoco0a MONydeHUs] CepHOMl KHUCIOThl. IIpumeHeHue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peaklus Ha Cylb]ar-uoH.
Haxoxxnenue cepsl u e€ coequHEHUH B mpupojie. XUMHUYECKOE 3arps3HeHHe
OKpYXaloIlleld Cpellbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE I0KIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALCHUSI.

O6mast xapakrepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacCIpOCTPAHEHHE B IPHUPOJE,
dusznueckre u XuMu4yeckue cBoiictpa. KpyroBopoT azora B mpupozae. AMMHAaK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJTydeHue U npuMenenne. Cou aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpUuMeHeHrne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OIIME Kak MPEACTaBUTENs Kiacca KUCIOT M cHenupuyecKue).
Hcrnonp3oBaHne HUTPATOB U COJICH aMMOHUSI B KaU€CTBE MHUHEPATBHBIX YI0OpCHUH.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLEl Cpelibl COEIUHEHUSAMU a30Ta (KHCIOTHBIE
JIOKIM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). dDocdop, amioTpornHbie
moaudukanuu docdopa, Guznyeckue u xumudeckue corctra. Oxcupa dochopa
(V) u dochopras kucnora, Gu3MUeckrne U XUMHUSCKHAE CBOWCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATIHHBIX yI0OPESHHUIA.

O6mras xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIEHUS. YTIEPOa, aJFIOTPOIIHbBIE MOAU(PUKALINY,
pacrnpocTpaHeHHe B MpHUpPoAe, GU3NUECKUe U XUMUYECKUE CBOMCTBA. AICOpOIHS.
Kpyrosopor yraepoma B mnpupoae. OKcuIbl yriaepoaa, HUX (QHU3MYECKHE W
XUMHYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIE OpraHU3Mbl, IOJYYEHHE H
pUMEHEHHE. DKOJIOTUIECKUE MPOOJIeMBI, CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V),
TUMO0Te3a TI00ATBHOTO MOTETUICHHs] KIMMaTta, MapHUKOBBIA d(dQekT. YrompHas
KHCIIOTa U €€ coNM, UX (PU3MYECKME M XUMHUYECKUE CBOMCTBA, IOIYYEHUE H



npuMmeHeHue. KadecTBeHHas peakmus Ha KapOoHAT-wOHBEL. Mcmomp3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, IPOMBIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHaYaMbHBIC TTOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, 3TaHOII, TIIMIEPHUH, YKCYCHAsl KHCIIOTa).
[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HEPTh),
MNPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TorsiTHE O OMONOTUYECKH BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U UX
poili B OKHM3HM 4YeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHMYECKHX U
HEOPraHUYECKUX COCTMHCHUH.

KpemHwmii, ero ¢usnueckne ¥ XUMHUYECKHE CBOWCTBA, IOJYYCHHE W
npuMmeHeHue. CoeTMHEeHUs KpeMHHUs B ipupoe. OO1ue nmpeacTaBieHus 00 OKCHIe
kpemuus (IV) u kpemuHueBoit kucnore. CUIMKAThI, UX UCIIOIL30BaHUE B OBITY, B
NPOMBIIIICHHOCTH. BajkHEWIne CTpOWUTEIbHBIE MaTepHalbl: KepaMuKa, CTEKIIO,
IeMeHt, ©OeToH, kene300eToH. [IpoGiaeMbl 0e30mMacHOTO  HMCTOJb30BAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B IIOBCETHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YCHHE 00pa3IoB HEOPTraHWYCCKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
NPOBE/ICHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIIOJICHUE MTPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxarouue (HU3NYECKUe W XUMHUYECKHE CBOMCTBA
TAJIOT€HOB M HMX COEJUHEHUN (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJI0pUI0B (TaIOr€HUI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ CcoequHEHUsIMU (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPUAIIOB),
Ha0JII0IeHNEe Tpolecca 0OYTIIMBaHUS caxapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHOMN
CEpPHOM KUCIIOTHI, N3yUYCHHE XUMHYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI,
NIPOBE/ICHNE KaYeCTBEHHOM peakiuu Ha cyiabhaT-uoH U HabIo/IeHne pu3HaKa eé
IIPOTEKaHUsI, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMH a3ora, (gocdopa u ux
COEeIMHEHUM (BO3MOKHO MCITOJIb30BAaHUE BUEOMATEPUAIIOB), 00pa3IiaMu a30THBIX
u pochopHBIX yIOOpEeHUH, TOIydeHHEe, COOMpaHue, paclio3HaBaHWE M H3YyYCHHE
CBOMCTB aMMHaKa, MPOBEJCHHE KAaueCTBEHHBIX pEaKIMi HAa HOH aMMOHHUSA H
dochaT-noH W U3yYEHHUE TPU3HAKOB WX TPOTEKAHHUSA, B3aMMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MeAbi0 (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), HM3YUYCHHE MOJIeJell KPUCTALTMYECKUX PEIIETOK anMasa,
rpadura, QymrepeHa, 0O3HAKOMIICHHE C TPOIECCOM aJCOPOIHH PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM IMPOTHUBOTAa3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M W3YYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIUii HA KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJICHWE C TPOAYKIIMEH CHIMKATHOW MPOMBIILICHHOCTH,
pElIeHNe SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHehmme HeMeTauTbl U X
COCTMHCHUS.



MeTanjabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux mnojoxeHus B llepuoamyeckon cucreme xumudeckux isneMeHtos J[. H.
MengeneeBa u crpoeHust atomoB. CTpoeHue MetaiioB. Meraiuinueckasi CBsI3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAass  pEmIETKa.  JJNEKTPOXUMHUYECKHU  PSf
HanpspkeHuil metannoB. dusnyeckne 1 XMMUYECKUe CBOMCTBAa MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METAJIOB, OCHOBHBIC
crocoObl 3alTUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B TMPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUJIBI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJJdbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepunoguueckoit cucreme xumuueckux 3iemenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXxOXJeHue B npupojae. Ouznueckre U XUMUUYECKHUE CBOMCTBA MarHus u
Kanblusl. BaxkHenme coeIMHEHUS Kalblus (OKCHUI, TUAPOKCHU, CONH). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

ANOMUHME: TOJIO)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoOE€HHE aToOMa, HAXOXJIE€HUE B mpuponac. Pusnyueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJA U THAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHHE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU B U comu kenesa (1) u sxxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UMHU  METAUIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJbllis M HaTpusi C BOJOH (BO3MO’KHO MCIIOJIb30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS XKejle3a B KUCIOPOAE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PCaKIUi Ha HOHBI: MATrHUs, KaJIbIIVs, aJIOMUHUS, IUHKA, sxene3a (1)
u xenesa (Il), menm (Il), HaOmromeHWe W ommcaHWE TPOIECCOB OKPAITUBAHUS
MJaMeHH HMOHAaMM HaTpus, Kajausd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEAOBAHNE aM(DOTEPHBIX CBOMCTB THAPOKCH/Ia ATFOMUHUSA U



TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAJBHBIX 3a/1a4 N0 TeMe «BakHeumue
METAJIJIbl U KX COEAUHEHUS.

XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas momoms npu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYKaloIIel cpenpl (MpeaesibHas 10ImyCcTUMAast
KOHLEHTpalus BeuliecTs, aanee — [1/IK). Ponb xuMuun B perieHnn 3KOJ0THYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3loB MaTepUalioB (CTEKIJIO, CIUIaBbl METAJIOB, MOJMMEpHBIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanu3anusa MeXnpeaIMETHBIX CBA3€H NpPU U3YYEHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHBIX
NOHSATUM, TaK U MOHATUMN, SBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, rUmores3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(pUKaIUs, I[EePUOJUYHOCTb, HAOIIIOJIEHUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHE, MOJEib, SBICHUE, IaPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

dusznka: Matepus, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIBI,
PaaMOaKTHBHOCTb, MOJIEKYJIa, AEKTPUYECKUIM 3apsn, IIPOBOJHUKH,
HOJYNPOBOAHUKHY, JAMSJIEKTPUKH, (POTODIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHMs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHLIE.

buonorusi: dortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
yoOpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MIUTATENIbHbIE BEIIECTBA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX HKCIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHUE K TPUPO/IE€ KaK UCTOYHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM IpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJBlI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ TUANIOra U (UJIM) TUCKYCCUH) 1O CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yudenus B 9 kjiacce npeMETHbIC pe3yJbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XMMUYECKasi PeaKius, XUMUYecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIbLHO-BOCCTAHOBUTEIIBHBIE pEaKIIUU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJICHUE, aJNIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (KoBaJIEHTHAS, HMOHHAs,
MeTaJUTMYecKas ), KpUCTaUIMIecKas peméTka, Koppo3us METalIoB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeaAesIbHO JOMyCTUMAas KOHIICHTPAIIHS
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TOHATUU U
MPUMEHSTH 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

e HCTOJB30BaTh XMMHYECKYI) CHMBOJIMKY JJII COCTaBJieHUS GOpMYIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e OMNPEACNATh BAJEHTHOCTh U CTENEHb OKUCJIEHUS] XUMUUYECKUX DJIEMEHTOB B
COCIMHECHUSAX PA3JUYHOIO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BUI XUMHUYECKOMN
CBsI3M (KOBaJICHTHAs, HWOHHAs, METaJUIMYecKkas) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO XMMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OMNUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B IEPUOIMUSCKON TaOIHIIE, C YUCTOBBIMA
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, OOIlee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue HuX [0
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH



CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B Mpejeiax MalblX NEPUOJIOB U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U CHeU(UUECKUEe XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIoued U CoJIeH, MOTHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIUi MOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOTO OaaHca ITUX PEaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEeMEHTa 1o (opMyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPaBHEHUIO
XUMHYECKOU peakilny;

coOJI01aTh TIPaBHJIA MOJIH30BAHUS XMMUYECKOM MOCYI0M U 1ab0paTopHBIM
o0opy/loBaHMEM, a TaKXKe TMpaBmia oOOpalleHuss C BelleCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(aMMUaKa u yriaeKkHucioro rasa);

IPOBOAUTH PEAKIINH, TTOATBEPKIAIONTNE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOAHI-,
kapOoHat-, ¢docdar-, cuiukar-, cyiabhar-, THAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpPAIlii MBICTUTEILHON JAESATENHHOCTH — aHAIIA3 U
CHHTE3, CpaBHEHHUE, 0000IIIEeHHE, CUCTEMAaTH3aI1I0, BBISIBIICHUE PUYUHHO-
CJI€ICTBEHHBIX CBSI3€M — NJI1 M3YUYEHHUs CBOWMCTB BEIIECTB M XMMHUECKUX
peakiuii, eCTECTBEHHO-Hay4YHblE METOJIbl TMO3HAHUS — HaOJIOJICHHUE,
U3MEpEHUe, MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICTICHHBIN ).
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Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX bubnunoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU A

. bubnuorexa [JOK
31 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa [TOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HAaHUH OCHOBHBIX Pa3J/iesioB Kypca 17.09.2024
8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnnoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakuuu. [IoHsTHE O TOMOT€HHBIX 1 Bubmmorexa LIOK
PEAKIL. 24.09.2024 | https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEaKIUIX

3 IlouaTHe 0 XUMHUYSCKOM 1 bu6mmoreka [JOK
paBHOBecuH. DaKTOPBI, BINAIOINE 26.09.2024 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS
9 OKucCIuTebHO- bubmmorexa [{OK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 nucconuanuu. CUiabHBIE U clIa0ble bubmmorera [JOK
03.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil brbmmorexa [OK
08.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KHCIIOT B
12 OCHOBAHMU B CBETE MPEIACTABICHUI bu6mmoreka [IOK
00 AJIEKTPOIMTHICCKOM 10.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa [OK
. 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIHT
14 [TonsaTue o runmpoause comuei Eubmorexa HOK
17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o001eHNEe U CHCTEMAaTH3aIIHs bubmuoreka [JOK
3HaAHUH 22.10.2024 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX bubmorexa HOK
24.10.2024 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTponeHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK
JUCCOIMAIN. XUMUUCCKHUC 07.11.2024 | https://m.edsoo.ru/00addecO

pCaKknuu B paCTBOpPAX»
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OO01mas XxapakTeprucTUKa raJIoreHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
puvep 12.11.2024 | https://m.edso0.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKUE CBOMCTBA, MOTYyYCHUE brbmmorexa LOK
> HOTYHCHHE, 14.11.2024 | https://m.edso0.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa HOK
yi . N ’ 19.11.2024 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Beruucnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUH, €CIIA OJINH bubmorexa OK
P ’ 21.11.2024 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubnuorexa [JOK
VIA-Tpynmsi 26.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(pUKALIUN
23 cepnl. HaxoxaeHue cepol 1 e€ bubnuoreka [JOK
COCIMHEHUH B MIPUPOJE. 28.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,
24 (bHZI/I‘IGfKI/II)eT/I XI/If/II/I‘ICCKI/Ie bubmorexa HOK
. 03.12.2024 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (1)1/131/11I1[e(31<1/1163 u XHl\queCKI/Ie bubmorexa HOK
. 05.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK
MIOJIyYEHUS CEPHOM KUCIIOTBI. 10.12.2024 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpYKarOLIEH CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bu6mmoreka [{OK

27
BBIX0/1a TIPOJIyKTA PEaKUU 12.12.2024 | https://m.edsoo.ru/00adec8a
OO61rast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 acm po};?r aHCHHE B IPUPOJIC bubmorexa HOK
pacrpoctp PHpOZE, 17.12.2024 | https://m.edsoo.ru/00adeea6
(du3nuecKre U XUMUYECKUE
CBOICTBa
AmMuak, ero uznyeckue u

29 XUMUYECKHE CBOMCTBA, MOTYUCHUE bubmorexa OK

> Oy 19.12.2024 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTnueckas padota Ne 3 o Teme
30 «[lonyyeHue ammuaka, u3yueHue bubnmorexa [JOK
yqv > 13y 24.12.2024 | https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucnoTa, e€ pusndeckue u bubnuoreka [JOK
XUMUYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPAIbHBIX

32 00peHunii. XUMUYECKOE bubmorexa HOK
yAOOP ' . 09.01.2025 |  https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIeH Cpe/ibl
COEIMHEHUSIMU a30Ta
®ocdop. Oxeun bochopa (V) u

33 dhochopHas kuciora, pusnyeckre bubnunoreka [JOK
1 XUMHUYECKHE CBOMCTBA, 14.01.2025 | https://m.edsoo.ru/00adf68a
MOJTyuYeHUe

34 Hcnonw3oBanue pochaToB B bubnuoreka [IOK
KaueCTBE MUHEPAIbHBIX 16.01.2025 | https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEHHE B

bu6mmoreka [{OK

35
HPHPOAE, (pusiiCCKie i 21.01.2025 | https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUUECKHE TIPOOIIEMEL bubnmorexa LOK
p ’ 23.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 YronbHas KUCIOTA U €€ COn bubmmorexa [OK
28.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha 30.01.2025 | https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[lepBoHauanbHBIEC TIOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa LOK
p t 04.02.2025 | https://m.edsoo.ru/00ae054¢
COCIMHEHMSX YIiIepo/ia
40 Kpemuuii u ero coe fuHeHN bubmorexa LOK
P A 06.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teMe «BaxHeime 11.02.2025 | https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COEINHEHU
KonTtponsHas pabota Ne3 mo teme
42 «BaxxHeine HeMeTaIbl U UX bubmotera [JOK
13.02.2025 | https://m.edsoo.ru/00ae0el8

COCAUHCHUA»
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OOm1ast xapakTepuCTUKA
XUMHUUYECKHUX JIIEMEHTOB —

43 METaJIJIOB. MeTaliiiuecKkas CBsI3b U bubmmoreka [{OK
MeTaJuTn4ecKast KpUCTAUINIecKast 18.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METaJIJIOB
XUMHUYEeCKHEe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYESCKHUI P bubmmorera [JOK

P . A 20.02.2025 | https://m.edsoo.ru/00ael1156
HaIPsDKCHUN METAIIIOB
O61ue crnocoObl NOTy4YeHUS
MeTaioB. CiuiaBel. BeranciaeHus
45 0 YpaBHEHUSIM XUMHYECKUX bubmmorexa [OK
P N 25.02.2025 | https://m.edsoo.ru/00ael1156
peaKIuii, €Cliv OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UN METAILIIOB bubmorexa OK
pp 27.02.2025 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK

47
[enotmbie MeTas el 04.03.2025 | https://m.edsoo.ru/00ael4b2

48 OKcupl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJus 06.03.2025 | https://m.edsoo.ru/00ael4b2

49 [[eno4yHO3€eMENBbHBIE METAILIIBI — bubnuoreka [IOK
KaJILIIUM 1 MarHUH 11.03.2025 | https://m.edsoo.ru/00ael5e8

50 Bakneiinne coeIMHEHNS KaIbLIH bubmorexa LIOK

s t 13.03.2025 | https://m.edsoo.ru/00ael5e8

51 O000IIeHNE H CHCTEMAaTH3aLIH
3HAaHUU 18.03.2025

59 JKEcTkoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUS 03.04.2025 | https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ 08.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. bubnuorexa [JOK
>4 AomiHil 10.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnnorexa [JOK
THJIPOKCHA 15.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
% Keneso 17.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTIU bubmuorexa [JOK
xenesa (1) u xemnesa (111) 22.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o01enre 1 cucTeMaTru3arus
3HaAHUH 24.04.2025
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
3a7a4 1o teMe «BaxHeimme 29.04.2025 | https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COCTUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX peaKLUi, eclid OJIUH
60 W3 PEeareHTOB JaH B M30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMeECH. BerauciieHus 06.05.2025 | https://m.edsoo.ru/00ael750
MacCOBOM JJOJU BBIX0J1a IPOAYKTA
peakuuu
61 O00011IeHNE U CUCTEMATH3AL[MSI
3HaHUU 13.05.2025
KonTponeHas padota Ne4 o teme
62 «BaxHelme MeTamibl 1 UX 15.05.2025

COCAUHCHUA»
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63 BemwecrBa u matepuaisl B 1 bubnuorexa [JOK
MTOBCETHEBHOM JKM3HH YEIOBEKA 20.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKAIOIIEH Cpe/Ibl 22.05.2025 | https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I1O0 64

[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS1 YYEHUKA

» Xumus: 9- kiacc: 6a30BbIi ypOBEHB: YUECOHUK; 5-¢ U3gaHue, nepepaboTaHHoe,
9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnankoB C.A. AKiinoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

Xumus , ['abpuensa OC

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

I'apa H.H Xumus: 3amaunuk ¢ «momontaukom» 8-9 kii./ I'apa H.H, I'abpycesa
H.N.- M.: IIpocBenienue.

Paneuxuit A.M. Xumus: nunaktudeckuii matepuan 8-9 ki./ A.M. Pagenkuii. .-
M.: IIpocBenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi spra
vochnik_dlya_podg/read_online.html?page=3

8. http://lwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41



JINCT ®PUKCUPOBAHUS N3BMEHEHUN U JIONOJIHEHUIA
B PABOYEM ITIPOT'PAMME

Coznacosanue c

Hama Iloonucwe
3amecmumesnem
6HeceHus auya,
. Cooeporcanue oupexkmopa (noonucho,
U3MeHeHUil, 6Hecuieco
. pacuwiugpoexa noonucu,
oononHenuil 3anuco

oama)




JIUCT COI'JTACOBAHUM

COI'NTACOBAHO

[IpoToko.t 3aceaHmsi METOAHYECKOTO

coseta MBOY «JIunein Ne 13»
ot 31 aBrycra 2024 roga Nel

Anuna BnagumupoBHa Jlemunosa

COI''TACOBAHO

3amecTuTens aupekropa no YBP
Kapune I'epmanoBna Epemsin

31 aBrycra 2024 rona

JOKYMEHT IOAITUCAH
SJIEKTPOHHO IO IITUCHIO

3amecturens aupekropa no YBP

JemunoBa AnnHa BnagumuposHa
Toanucano: 31.08.2024r.
KBamubuuupoBaHHast OAIHCH:
40B360942F31E16FDBEABOE18D96FA88

JOKYMEHT INOAIMCAH
JIEKTPOHHOI TTOATMUCHIO

3amectuTens aupexkropa no YBP

Epewmsin Kapune ['epmanoBHa

IMoamucano: 31.08.2024r.
KBamudunrpoBaHHas HOANHCH:
4E7BBD831EF31D995F5677F31BD2C4A0




