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MNOACHUTEJIbHAS 3AIINCKA
[IporpaMMa mo XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsl COCTaBJIEHa Ha OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW IMPOrpaMMbl OCHOBHOTO OOILIEro
oOpazoBanus, npeacrasieHHbix B PI'OC OO0, a Takxe Ha OCHOBE (peaepanbHOil paboueii mporpaMmbl
BOCIIUTaHMS U ¢ y4ETOM KOHIEMIINH MPETNOAaBaHus y4eOHOro npeaMeTa « XUMHUs» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoi denepanum.
[Iporpamma no yuebHomy npeamery "Xumus'" (nanee - XuMUsl) Ha yPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE:
- ®enepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 roma Ne
273-03 (B penakuus ot 02.06.2016, ¢ u3Mm. u for., BeTyi. B cuity ¢ 01.07.2016). Penakmus ot
19.02.2018 (c u3m. n gon. Bctyn. B cuay ¢ 06.03.2018);
-@enepanbHoro 3akoHa ot 24 utons 2023 r. N 264-03 "O BHecenuu u3meHeHuii B enepaabHbIi
3akoH "O0 obpa3zoBanuu B Poccuiickoit denepauun"
- @enepalibHON 00pa3oBaTENbHONW MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs, yTBEpKIEHA
nprka3oM MuHHCTEpCcTBa mpocBemeHus Poccuiickoit ®enepamum ot 16 HOsOpss 2022 r. Ne 993
https://www.garant.ru/products/ipo/prime/doc/405897655/
- CanlluH 2.4.3648-20 «CaHuTapHO-31UEMHUOJIOTUYECKUE TpPeOOBAHUS K OpraHu3alusiIM
BOCIUTAHUS U OOyUEHUs, OTJbIXA U 03JOPOBIICHUS AETEU U MOJIOAEKI.
- «O6 yrBepxaenun CanlluH 2.4.2.3286-15 «CanutapHO-3MUAEMHOIOTHYECKHE TPeOOBaHUS K
YCIOBUSIM U OpraHu3alMy OOydyeHUss U BOCIHUTAHUS B OpPraHU3aLUAX, OCYLIECTBIISIFOIINX
o0pa3oBaTeNbHyI0 JACSITENBHOCTh IO aJalTUPOBAHHBIM OCHOBHBIM  00II€00pa30BaTEIbHBIM

mporpamMmam Jijisi 00y4aroIuxcs C OrpaHUuYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSA" (3apETUCTPUPOBAHO
B Muntocte Poccuu 14.08.2015 Ne 38528);

[TporpamMMma mo XuMuM Aa€T MpeACTaBIECHUE O IeNIX, 00IIel cTpaTernu 00ydeHus, BOCITUTaAHUS
U pa3BUTHs OOyYAIOMIMXCSl CPEICTBAMH Y4eOHOTO TMpeaMeTa, YCTaHaBIMBAeT 00s3aTelbHOe
IPEMETHOE COJIEpXKaHKE, TPEAYCMATPHBAET PACIIPEIEIIEHUE €T0 MO KJIACCaM U CTPYKTYPUPOBaHHUE 110
pa3zenaMm W TeMaM MpOrpaMMbl 1O XHUMHUH, OMNpEAENseT KOIMYECTBEHHbIE M KayeCTBEHHBIE
XapaKTePUCTUKU COJIEP’KaHUs, PEKOMEHIYEMYIO MOCIIEOBATeIbHOCTh M3YYCHHS] XUMHUU C yYETOM
MEXIMPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€d, JIOTUKM Y4eOHOro TMpollecca, BO3PACTHBIX
0cOoOEHHOCTEH 00yJaromuXCsi, OMpeaeieT BO3MOKHOCTH TPEeaMeTa sl pealn3anud TpeOoBaHUN K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW INPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHUS XUMHUH Ha ypOBHE IeNel H3ydeHus
IpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOMN J1EATENFHOCTH 00YYaromerocsi Mo OCBOEHUIO
y4eOHOTO COIepIKAHUS.

3HaHWE XWMHUHU CIY)KUT OCHOBOW Uit (POPMHPOBAHHSI MHPOBO33PEHHS OOYYaromIEeTrocs, €ro
MPEJICTABICHU O MaTepUAIbHOM EIWHCTBE MHpa, BAXHYIO POJb HTPAarOT (OopMHUpYyeMble XHUMHEU
MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPTUU M 00 HSBONIONMH BEIIECTB B MPHUPOJE, O MyTIX
petreHus TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBOH U 3KOJOTHYECKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHCHUSI.

HN3yyenue xumum:

-CIIOCOOCTBYET peai3ali BO3MOXHOCTEH I CaMOpazBUTHS W (OPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o01iel u GyHKIIMOHAIbHONW IPaMOTHOCTH;

-BHOCHUT BKJaJ B (hOPMHUPOBAHHE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0y4arommuxcs,
HABBIKOB WX CaMOCTOSITEIPHOW Y4eOHOU IesTeNbHOCTH, YKCIEPUMEHTAIBHBIX U HCCIECI0BATEIbCKIX
YMEHH, He0OOXOTUMBIX KaK B MOBCEIHEBHON KHU3HU, TaK U B TPO(HECCHOHATLHON NeSTEIILHOCTH,


https://www.garant.ru/products/ipo/prime/doc/405897655/#0
https://www.garant.ru/products/ipo/prime/doc/405897655/

-3HAKOMHT CO CHEIM(UKON HAYIHOTO MBIIIUICHHUS, 3aKJIaJIbIBACT OCHOBHI IIETIOCTHOTO B3TJIsIIa HA
€MHCTBO MPUPOJABI U YENIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHUU €CTECTBEHHO--
HAyYHOW IPaMOTHOCTHU O0YyYaIOLIUXCS;

-CIOCOOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBCHHO--HAYYHBIM 3HAHUSM, K
IpUpPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIJl B 9KOJIOIMYECKOE 00pa3oBaHKe 00yUJarOmIUXCsl.

JlanHble HarpaBiIeHUs B 00y4YEeHUN XUMHUH 00eCcTieunBaroTCs crienurKon coaepxkaHus yueOGHOro
npeaMeTa, KOTOPbIi SIBJISETCS MeAarornyecky alaliTuPOBaHHBIM OTpa)KeHHEeM 0a30BOIl HaAyKU XUMUU
Ha ONpPENEIEHHOM dTarle €€ pa3BUTHS.

Kypc xumum Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI OPHEHTUPOBAH Ha OCBOCHHUE
00y4YaroIMMHUCS. CUCTEMbl TMEPBOHAYAIBHBIX IMOHATHI XWMHHU, OCHOB HEOPTaHUYECKOM XHMHHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHH OPraHUYeCKOW XUMHUH.

Cmpykmypa codepiicanus TIPOTPAMMBI 10 XUMUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ uzyuenuto. CoziepkaHue CKJIaIbIBACTCSA U3 CUCTEMBI IIOHSITHI O XUMHUYECKOM 3JIEMEHTE U
BEIIIECTBE U CHUCTEMBI MOHATUI 0 XuMu4eckon peakuu. O0e 3TH CUCTeMbI CTPYKTYPHO OpraHHU30BaHbI
M0 TPHUHIMITY IOCIEI0BATeIbHOTO Pa3BUTHs 3HAHMNA HA OCHOBE TEOPETUUECKHX MpPEICTaBICHUN
pa3HOTro YpPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMHH;

— YYEHHSI O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCS HA OCHOBE OMIHMPUYECKH TMOJNYUYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT OJHOTO YPOBHS K JIPYroMYy, BBITIOJIHSIS
GyHKIIMM OOBSCHEHHWS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOTYyYeHHS H3y4aeMbIX BEIIECTB.

OcBoeHHe MPOorpaMMbI IO XUMHH CIIOCOOCTBYET (HOPMHUPOBAHHIO MPECTABICHUS O XUMUYECKOU
COCTABJISIIONIEH HAyYHOU KapTHUHBI MUpPA B JIOTHKE €€ CHCTEMHOU TTPUPO/IBI, IIEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO M METOJ[aM ITO3HAaHUs B Hayke. V3yueHHe XUMHUHM MPOUCXOTUT C MPUBICUCHUEM
3HAHMN U3 paHee U3yYEHHBIX y4eOHBIX npeaAMeToB: «OKpyxaromuii Mupy, «buonorus. 57 kmacce» u
«Duszuka. 7 xkiacey.

[Tpr M3ydeHHH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW NESITEIIbHOCTH YEeJIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KYNIbTYphI. 3a7aya y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HaHUM — BaKHEUIIMX (AKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX TOJOKEHUH,
JIOCTYITHBIX 00OOIICHHI MUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B MPUOOIICHUN K HAyYHBIM
METOJIaM TTO3HAHUS MPH M3YUECHUHU BEMISCTB U XUMHYCCKHX PEaKIui, B (OPMUPOBAHUN U PA3BUTHU
MO3HABATENILHBIX YMEHHI U UX IPUMEHEHUH B YUeOHO-TI03HABATEIHHON U Y4eOHO-HCCIIEI0BATENbCKOM
JESTEIbHOCTH, OCBOCHUHU TIPABHII O€30MaCHOTO OOpAIIeHHS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipu u3yueHnn XUMUHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BAKHOE 3HAYCHHE TPUOOpETH
TaKue 1eJu, KakK:

— (dopMHpoBaHHE HHTEIUIEKTYAIbHO pPAa3BUTOM IJIMYHOCTH, TOTOBOW K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CaAMOCTOSITEIPHOMY MPHHITHIO PEIICHUN, CIIOCOOHOM agamTUpOBAThCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEeHHS HAa CHUCTEMaTHYeCKOe MPUOOIICHHE OOyJaromuxcs K
CaMOCTOSITENIbHON TO3HABATENbHON NEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (HOPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;



— o0ecriedeHrne YCJIOBUH, CIOCOOCTBYIOIIMX IPHOOPETEHHI0 OOY4YalOMIMMHUCS — OIBITa
pa3HOOOpa3HON [JEeATEeNbHOCTH, IIO3HAHMSA U CaMOIO3HAHMA, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIII ), UMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (opmupoBanue o01el HYHKIIMOHATLHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH U OLEHUBATh SIBJICHHUA OKPYXKAIOIIETO MHpA, HCHOJb3ysd 3HAHUS M OIIBIT,
NOJy4YCHHBIE MPH U3YYCHUH XUMHHU, TPUMEHATh UX MPU PEIICHUH MPOOJIEM B MMOBCETHEBHON KU3HHU U
TPYZOBOH AEATEIBHOCTH;

— (¢opmupoBaHME y OOyYarOIMXCAd T'yMAaHUCTUYECKUX OTHOILEHWH, MOHMMaHHs LIEHHOCTH
XUMHUYECKHX 3HAHUH ISl BBIPAOOTKH SKOJIOTUYECKHU 1[EIecO00pa3HOro MOBEICHHs B OBITY M TPYJOBOM
JeSITEIBHOCTH B LEJISIX COXPAHEHHs CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOIHOMN CPEIbl;

— pa3BUTHE MOTUBALMU K O0YYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHUTAHUIO HA
OCHOBE YCBOCHMsI OOIIEUYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY IpOoduiIs u
HalpaBJIEHHOCTH JaIbHEHIIEro 00y4YeHus.

OOmee 4KMCIO YacoB, OTBENEHHBIX [UIS W3YYEHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOMIETO
oOpa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeZient0), B 9 kinacce — 68 yacoB
(2 gaca B HEZEIIO).



COIJEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMuM B J)KU3HU 4esIOBeKa. XUMUSL B CUCTEME HayK. Tena M BelecTBa.
®du3nyueckue CBOWCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [loHaTHEe 0 MeToAax MO3HAHUS B
xuMud. Yuctele BeniecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOcUTEIbHAs MOJIEKYJsIpHas Macca. MaccoBast
J10J151 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KonuuectBo BemiectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U 4HUCIA
CTPYKTYPHBIX €IHHHII BelecTBa. Pacué€Tsl mo popmynam XuMUYECKHX COETUHEHUI.

duznyeckue U XMMUUYECKUE SIBJIICHUSA. XUMUYECKasi peakus U €€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XUMHUYECKHE YypaBHeHUs. Kiaccudukanus XMMHUYECKUX peakuuil (coeluHEeHus,
Pa3oKeHHM S, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIIOCYZOH, MpaBWjIaMH padOThl B JIa0OpaToOpuu H MpuUEMaMH
oOpaieHus ¢ 1abopaTopHBIM 000PYIOBAHUEM, U3YUYCHHE M ONMHUCaHUEe (PU3UIECKUX CBOHCTB 00pa3ioB
HEOPraHMYECKUX BEIIECTB, HaOmoAeHne (u3nuecKkux (IUIaBJICHUE BOCKA, TAsHUE JibJla, PACTUPAaHUE
caxapa B CTYyIKE, KUIEHHWE W KOHJCHCAlUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBaHUE
MEIHOM IIPOBOJIOKH, B3aUMO/ICHCTBHE MeJIa ¢ KUCIIOTOMH ) IBJICHHI, HAOJI0ICHNE U OTIMCAaHNE IIPU3HAKOB
IPOTEKaHUs XUMHYECKMX pEakIHil (pa3ioeHHe caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C
xJjopuoM Oapusi, paznoxenue ruapokcuaa menu (ll) mpu HarpeBaHuu, B3aMMOCHCTBHE XkKele3a C
pactBopoMm comu Mmemu (ll), uzydeHme cmocoOOB pa3meneHusi CMeceil: C MOMOIIbI0 MarHuTa,
¢unbTpoBaHMUE, BBIMApUBAHUE, AUCTUIUIALNSA, XpoMaTorpadus, MPOBEIEHUE OUYMCTKU MOBAPEHHOU
COJIM, HaOJIIOJICHWE M OIHCAaHUE pe3yJIbTaTOB IPOBEJIEHUS OIbITa, WUIIOCTPUPYIOLIErO 3aKOH
COXPaHEHHMsI MacChl, CO3AHUE MOJIEIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopo — aiaemeHT u nmpocToe BeriecTBo. Haxoxnenue
KHUCIIOpoJla B TMpupofe, (u3Mueckue M XUMHUYECKHe CBoilcTBa (peakuuu ropeHus). OKCHIBI.
[Ipumenenne kuciaopoma. CrnocoObl MOTYYEHUs KHUCIOPOAAa B JAOOPAaTOPUM U MPOMBIIUIEHHOCTH.
Kpyrosopot kucnopoza B mpupoze. O30H — autoTporiHasi MOAM(UKALIUS KUCIOPOa.

TeroBoit  3¢ddeKkT XUMHYECKON peakiuu, TEePMOXMMHUYECKHE YpaBHEHHS, JK30- U
SHAOTEPMHUUECKHE peakuu. ToIIMBo: yroiab U MeTaH. 3arps3HeHHe BO3/AyXa, YCHIIEHHE TapHUKOBOIO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxkeHne BoAopoaa B Mpupoje, Gu3nveckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBolictBa BOoAbl. Boma kak pacrBoputens. PactBopsl. HaceliieHHble U
HEHACBILIEHHbIE PACTBOPHI. PacTBOpUMOCTH BemecTB B Boje. MaccoBas 1011 BEIIECTBA B PAacTBOPE.
Xumuyeckue cBoicTBa BoJbl. OcHoBaHus. Ponb pacTBOpOB B HPUPOJE M B JKU3HU YEIOBEKA.
KpyroBopot BoabI B mpupoie. 3arpsisHEeHUE NpUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BO.

Knaccugpukanuss Heopranumueckux coenuHeHuid. Oxcuapl.  Krnaccudukamust  oKcHIOB:
cojeoOpa3zymomue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkiatypa
oKkcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaoB.



OcnoBanus. Kiaccuduxanus ocHOBaHMIA: MENOYN U HEPACTBOPUMbIE OCHOBaHUs. HoMeHknaTypa
OocHOBaHUH. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonmydyeHne ocHOBaHMiA.

Kucnotel. Knaccudukauus xucnor. Homenknarypa kucinor. dusnueckue U XUMHUYECKHE
cBoMcTBa KUCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMudeckue cporcrsa cosueil. [lonyuenue comneil.

I'eneTndeckas CBA3b MEXKIY KJIACCAMU HEOPIAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eTieHue COAEp)KaHUS KHUCIOopoJa B BO3AyXe, IOJy4YeHHe, colOupaHue,
pacrio3HaBaHME€ M HW3YYEHHE CBOWMCTB KHUCJIOpOJa, HAOIIOJEHUE B3aUMOJCHCTBHUS BELIECTB C
KHUCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHMSI M NPEKpalleHMs] TOpeHMs (Moxkapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHIOB M ONMHMCAaHUE MX CBOWCTB, MOJy4YeHHE, cOOMpaHUE, paclio3HaBaHUE M W3yYeHHUE
CBOMCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopoja ¢ okcuaom wmenu () (Bo3zmokHO
UCIIONIb30BaHUE BHUICOMATEpUaOB), HaAOMIOEHUE OOpas3IOB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCJIEJOBaHUE OCOOEHHOCTEN PAaCTBOPEHHUS BEILIECTB C PA3IM4YHON pacTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOPOB € ONPEAECIEHHON MAacCOBOWM JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOBI C
MeTallaMHu (HaTpueM M KajblleM) (BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPHANIOB), HCCIEAOBAHUE
00pa3I0B HEOPraHMYECKHX BEIIECTB pA3IUYHBIX KIACCOB, HAOIIOJCHHE W3MEHEHHUS OKpPacKu
UHJMKAaTOPOB B pacTBOpax KUCIOT U ILeJIoueil, m3yueHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHCIOTBL, KHCIOT C METaUlaMH, pPEaKkUMi HEeHTpaJM3aluu, II0JIy4YeHue
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOTO METajlla JPYTMM W3 PacTBOpPa COJM, PELICHUE
3KCHEPUMEHTAIIbHBIX 3a/]a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUECKUX COSAUHEHUIN.

Hepuoauveckuii 3akoH u Ilepumoamyeckasi cucremMa xumuuyeckux 3iemenros /I, H.
MenpnesneeBa. Crpoenne aromoB. XuMuueckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBHTEJbHbIE
peakuuu

[lepBble MOMBITKH KIACCU(PUKAIUYA XUMHYECKHX 3JIeMEHTOB. [loHsTHE O Tpymmax CXOAHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aMpOTEpHbIE OKCUIBI U THAPOKCUBI.

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux aneMeHToB Jl. M. Menneneena.
KopoTtkonepuoanast u pnmuaHonepuoanas popmsl [lepuoanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB
. . Menneneesa. [lepuoasl u rpynmbl. PU3HYECKUI CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB MEpHUoa
Y TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX sifep. M3otombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0osouek aroMoB rnepBbIX 20 xumuueckux 3nemMeHToB [lepuoanyeckoit cuctemsl 1. 1. Menneneesa.
XapakTepucThKa XMMHYECKOTO 3JIEMEHTa MO ero mnoijiokeHuto B llepmommyeckon cucreme 1. .
Menieneesa.

3aKOHOMEPHOCTU H3MEHEHUs pajnyca aTOMOB XHUMHYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoil cUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUsA Hayku U npakTtuku. J{. . MenzaeneeB — yu€HbIN U TpaXIaHUH.

Xumnueckasi cBsi3b. KoBaneHTHasi (HOJsipHAsi U HETOJSIPHAs) CBA3b. DIEKTPOOTPULIATEILHOCTh
XUMUYECKUX HIEMEHTOB. VIOHHasA CBA3b.

Crenenb okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHre oOpa3IoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA [IUHKA C
pacTBOpamMu KHUCIJIOT U LIEJIOYEH, MPOBEAEHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKkiuil (ropeHue, peakiiuu pa3oKeHus, COSIUHEHHS).
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Mesicnpeomemnvle cea3u

Peanuzanus MeXINpeaMeTHBIX CBSI3€H IMPU U3YUYEHUU XMMUH B § KJIacCe OCYLIECTBIISIETCS Yepes3
UCITIOJIb30BaHUE KaK OOINMX eCTECTBEHHO--HAYYHBIX TIOHSATHH, TaK ¥ TOHITUH, SBIISIOLIHXCS
CHCTEMHBIMU JUJIsl OT/ICJIBHBIX PEJIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHATHS: HAYYHBIA (PaKT, THIOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CUHTE3, KIaCCU(PUKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICITUPOBAHUE, N3MEPECHHUE,
MOJIEITb, SIBJICHUE.

®dwusuka: MaTepus, aToM, JICKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJICKYJIa, JEKTPUYCCKHIA 3apsjl, BEHIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIECTBA, Tra3,
du3HYeCKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, TOJE3HBIC HCKOMACMEbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHtoB Jl. M. Menaeneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kajus, KaJbLUig U HMX COECIUHEHUH B COOTBETCTBUU C TIOJOKEHUEM DJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHnue BenecTBa: BUIbl XUMHUUECKOU CBSI3U. THIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanys 1 HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB. XMMUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIIMXCA K Ppa3IM4HBIM KJIaccaM HEOPraHWYEeCKUX COEJUHEHMI, TE€HETUYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHYECKUX pPEaKIUil MO pa3inuyHbIM MpU3HAKaM ([0 YUCIYy U COCTaBy
YYacCTBYIOUIMX B PEAKIUM BEIIECTB, 10 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTETEHENH OKHCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, 0 OOpaTMMOCTH, 10 YYaCTHIO KaTalu3aropa). DK30- U 3HIOTEPMUYECKHE
peaKuy, TEpPMOXUMHUYECKHE YPABHEHUS.

[TonssiTue o ckopoct xumuueckod peaknuu. [loHsTHE 00 OOpaTHMMBIX M HEOOpPATHUMBIX
XUMHUYECKUX peakuusix. [IoHATHE O TOMOTeHHBIX M I'eTepOreHHbIX peakuusax. [loHsTHe o KaTanusze.
[TonsTe o xumuueckoM paBHOBecuU. (DaKkTOPHI, BIMSIOMIME HA CKOPOCTh XMMHUYECKOM peakluu U
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pPEaKLMH, DJEKTPOHHBIM  OajaHC  OKHMCIUTENIbHO-
BOCCTAHOBUTENBbHOU peakiuu. COCTaBIE€HNE YPABHEHUI OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX PEaKIINi
C MCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

Teopus ANEKTPOIIUTHYECKON TUCCOLMALIAN. DIIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M TUCCOLMALMN BEIIECTB C PAa3IUYHBIMU BUIaMU XUMHUYECKOM cBsI3U. CTENEeHb AUCCOIUAIINH.
CunpHbI€ U cl1abble AIEKTPOIUTHL.

Peakumu moHHOro oOMeHa. YCIOBHS TNPOTEKAaHUS pPEaKUMHd HMOHHOTO OOMEHa, TMOJHbIE U
COKpalllEHHBIE HMOHHBIE ypaBHEHHs peakiuil. CBOHCTBAa KHCIOT, OCHOBAaHUN M COJIEH B CBETE
MIPEACTABICHHUI 00 SJEKTPOJIMTUUECKON Aucconuanui. KauecTrBeHHbIe peakiinu Ha HOHBIL. [loHsTHE O
TUPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB — METAJUIOB U
HeMeTasuioB (TpaduTa U anmasza), CIOKHBIX BEIIECTB (XJIOpUIa HATPHUsI), UCCIICIOBAHUE 3aBUCUMOCTH
CKOPOCTHM XHMHYECKOM peakluu OT BO3JEHCTBUS  pPA3IUYHBIX (PaKTOpOB, HCCIEAOBaHUE
7



AJIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, IpOILECCa IUCCOLMALMM KHUCIOT, LIEJIOYEed M coJel
(BO3MOKHO MCIIOJIb30BaHHUE BUJEO MATEPHAJIOB), MPOBEICHHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
IPOTEKaHUs peakuuil HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BbIJEJICHHE ra3a, 00pa3oBaHuE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLIMX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue,
peakUuu pasloKEHUs, COENMHEHHs), pACIO3HABAaHME HEOPraHWYECKUX BELIECTB C IIOMOILBIO
KauECTBEHHBIX PEaKLUi Ha MOHBI, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEHNEHU
okucieHust. CTpoeHue 1 pU3n4ecKrue CBONCTBA MPOCTHIX BELIECTB — I'aJION€HOB. XMMHUECKUE CBOMCTBA
Ha IpuMepe XJopa (B3aUMOJEHCTBUE C MeTalylaMH, HEMEeTaJlJlaMH, LiejodaMu). XJIOpPOBOJIOPOA.
ConsiHast  KuCIOTa, XHMUYECKHE CBOICTBa, MOJy4YeHHE, IpuMeHeHue. JlelicTBue xiyopa H
XJIOPOBOJZIOPOZIa HA OPraHu3M uelloBeka. BaxxHel e XJI0puabl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3i1eMeHTOB VIA-rpynmbl.  OcCOOEHHOCTH CTPOECHHS  aTOMOB,
XapakTepHbIE CTeTeHU OKucieHus. CTpoeHne u (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA
U cepbl. AJIIIOTPOIHBIE MOIM(UKAIIUHN KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOI,
CTpoeHue, (U3MUecKue M XuMuueckue cBoicTBa. OKCHIBI cepbl Kak IMPEICTaBUTEIM KUCIOTHBIX
okcusioB. CepHas KUCIIOTa, (pU3MUECKUEe U XUMHUECKUE CBOMCTBA (00IIMe KaKk MpeCcTaBUTeNs Kilacca
KHUCIOT U creunpuyeckue). XUMHUECKUE PEaKlUy, JeKallue B OCHOBE MPOMBIIUIEHHOrO crocoda
MOJIy4eHUs1 cepHOM KuciIoThl. [IpuMenenne cepHoit KUciIoThl. Conu CEpHOW KUCIOTHI, KaueCTBEHHAS
peakuus Ha cynbdar-uoH. HaxoxxaeHue cepbl U €€ coelMHeHU B IpUpoJie. XUMHUECKOE 3arps3HeHne
OKpY’Karollel cpesibl COeAMHEHUSIMU Cepbl (KMCIOTHBIE JOXIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPEeAOTBPAIICHHUS.

O6mas xapaktepuctuka anemMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETEHU OKMCJIECHHUSA. A30T, pacHpoCTpaHEHHWE B NHpupoje, (uU3NdYeckue W XMMUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoje. AMMHUAK, €ro (pu3nyeckrue M XUMHUYECKHUE CBOWCTBA, MOIY4YEHUE U
npuMmenenre. Colu aMMOHUS, UX QU3NYECKUE U XMMHUYECKHUEe CBOMCTBA, mpuMeHeHue. KauecTBeHHas
peakuus Ha MOHbl aMMOHMsI. A30THasi KUCJIOTa, €€ MojlyueHue, (pu3ndeckue U XMMUYECKUe CBOMCTBA
(oOmre kak MpeAcTaBUTENs Kilacca KUCIOT M crenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJCH
aMMOHHSI B KauyeCcTBE MHMHEPAJbHBIX YHOOpeHMH. XHMHYEecKoe 3arpsi3HEHUE OKpYXKarolleil cpembl
COECIMHEHUSIMU a30Ta (KUCIIOTHBIE NOKIH, 3arps3HEHHME BO3/yXa, MOuYBBl U BOAoEéMOB). docdop,
ajutoTporHbie Moaudukanuu docdopa, puznueckue u xummuaeckue cpoiicrea. Oxcupa pochopa (V) u
dochopHas kucioTa, pU3MUECKUE U XMMUYECKHE CBOICTBa, monyuyeHue. Mcnonap3zoBanue ocdaros B
Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH.

Ob6mass xapakrepuctuka »ds1aeMeHTOB |VA-rpynnbel. OcCoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIEpoA, aUIOTPOIHble MOAU(UKALNUU, PACHpPOCTpPAHEHUE B
npupoze, (uznyeckre W XUMHUYECKHe cBoiicTBa. AzcopOuus. KpyroBopor yriepoma B mpupone.
Oxcunpl yriepoga, uX (u3nueckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha >KHUBbIE OPraHU3MBI,
MOJTYYCHHUE U MPUMEHEHHE. DKOJIOTUUECKHE TPOOJIEMBI, CBSI3aHHBIE C OKCH0M yriaeposa (1V), runoresa
IJ100aTbHOTO TMOTEIUIEHUS! KJIMMara, MapHUKOBBIA 3@¢ekT. YroipHas KucCIOTa U €€ CoNd, HX
¢u3nueckre u XMMUYECKHEe CBOICTBA, MOJyYyeHHe U npuMeHeHne. KauecTBeHHas peakiys Ha kapOoHat-
uoHsbl. Mcnonb3oBanue kapOoHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbIEe MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSX yriepoja (MeTaH,
9TaH, OTHWIEH, aleTWIEH, 3TaHOoJ, TJMLEPUH, YKCycHass Kucinota). [IpupojiHble HCTOYHUKH
YTJIEBOAOPOAOB (yroiib, IPUPOJHBIH r'a3, HEPTh), IPOAYKTHI X 1epepaboTku (OeH3MH), UX POJIb B OBITY
U IPOMBIIIIEHHOCTH. [ToHsTHE 0 OMOIOrHYecKH BasKHBIX BEIIECTBAX: )KUPax, OeIKax, yriaeBoJax — U uxX
POJIH B XHU3HU yelloBeka. MarepuaabHOe €TIUHCTBO OPraHMYECKUX U HEOPIraHUYECKUX COCINHEHHH.



Kpemuuii, ero ¢pusndeckne u XUMUYECKUE CBOMCTBA, MoNlyueHUe U npuMeHenue. CoennHeHus
KpemHusi B mpupoxae. OOmme npezacraBieHus o0 okcuae kpemuus (IV) um kpemHHEBOH KuUCIOTE.
Cunukatsl, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiine cTpouTenbHble MaTeprabl:
KepaMHKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. I[IpoGiieMbl 6€30MacHOTO HCHOJIB30BAHUS
CTPOUTENBbHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

u3ydyeHue o00Opa3lloB HEOPraHUYECKUX BEIIECTB, CBOICTB COJSHOW KHUCIOTHI, MPOBEICHUE
KAYeCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI W HAOIIOJACHHE NPU3HAKOB HX NPOTEKAHUS, OMbITHI,
oTpaxaromue ¢GuU3NYECKUe M XUMHYECKHE CBOMCTBA TallOTEHOB M UX COEIUWHEHUN (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIOB), O3HAKOMJICHME C O0paslaMd XJOPHIOB (TaJOTeHH]OB),
03HAaKOMJIEHHE C 00pa3LiaMu cephl U €€ COETUHEHUSIMU (BO3MOKHO UCIIOJIb30BAHUE BUAEOMATEPUATIOB),
HaOJI0/IeHue mpoliecca 00yrIuBaHus caxapa MoJ| AeWCTBUEM KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI,
U3Yy4eHHE XUMUYECKHX CBONCTB pPa30aBIIEHHOM CEpHOI KUCIOTHI, MPOBEIEHNE KAUeCTBEHHON PeaKIiu
Ha cynb(haT-uoH U HaOIIOIeHHE TIPU3HaKa e€ IPOTeKaHUsI, 03HAKOMJICHHE C (PU3HMUECKUMH CBOMCTBAMH
a3oTa, pochopa 1 uX coeqUHEHHH (BO3MOXKHO HCIIOIH30BaHIE BUACOMATEPHUAIIOB), 00pa3iiaMu a30THBIX
u pochopHbIX ynoOpeHui, nomydeHue, coOupanue, pacro3HaBaHUE M U3y4YeHHE CBOMCTB aMMMaKa,
IPOBEJICHNE KAaYeCTBEHHBIX PEaKIuii Ha MOH aMMOHMS U (pochaT-MOH M U3yYeHHE NMPU3HAKOB HX
IPOTEKaHUs, B3aUMOJAECUCTBUE KOHLUEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeEJbl0 (BO3MOXKHO
UCTIOJIb30BaHUE BHICOMATEPUAIIOB), H3YYCHNE MOJIENICH KPUCTAUTMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C TIPOILECCOM acOPOLIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM
U YCTPOWCTBOM MPOTHUBOTa3a, IOIY4YeHHE, COOMpaHUE, pACMO3HABAHUE U U3YYCHHE CBOMCTB
YTJIEKHUCIIOTO Ta3a, MPOBE/IEHNE KAUYEeCTBEHHBIX PEaKIMil Ha KapOOHAT M CHUJIMKAT-HOHBI M U3y4YEHUE
MPU3HAKOB WX MPOTEKAaHHS, O3HAKOMJICHHE C MPOAYKIMEH CHIIMKATHON MPOMBIIIUICHHOCTH, PEIICHHE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelnme HeMeTalbl U UX COSAUHEHUS».

MeTa/liibl M MX COCAUHEHUS

OO0mias XxapakTEepPUCTHKAa XUMUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHUU WX TOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB [[. . MenzaeneeBa u ctpoenus atromoB. CTpoeHue
MeTauioB. Metamnuyeckas CBsI3b U METAJUIMYECKask KPUCTANIMYECKAs peIETKa. DJIEKTPOXUMHYECKUI
psA HampsbKeHUW MeTauioB. Dusznueckne M XMMHYECKHE CBOWCTBa MeTaysioB. OOmue crnocoOsl
noJiyuyeHus: MeTauioB. [IoHsITHE O KOPPO3UH METAJUIOB, OCHOBHbBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Cnnagsl (CTalb, YyT'yH, JIOpATIOMUHUI, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIUIEHHOCTH.

[[{enounsle MeTamibl: nojoxxkenue B [lepuoanueckoil cucreme xumuyeckux snemeHton [l. U.
MeHnpeneeBa, CTpOCHHE WX aTOMOB, HaX0XIeHHUE B ipupoie. Dusnueckne 1 XUMUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kaimust). OKCUABI M THAPOKCHUIBI HATPUS U Kalusl. [[puMeHeHe METOYHBIX METAIIIIOB
7 UX COCITUHEHUMN.

[[{enouHo3emenbHbIE METAUIBl MAarHUM M KajdblWii: nojoxkeHue B Ilepumoanueckoil cucreme
xuMuyeckux snemeHtoB J[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HaXOXICHUE B MPUPO/IE.
dusnyeckue ¥ XUMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxkHeimme coeqnHeHUsT Kaablus (OKCHI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonosxenue B [lepuoanydeckoit cucteme xumuueckux 3nemenToB /. 1. Menzaeneesa,
CTPOCHHE aToOMa, HaxXOXJeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBA aATIOMUHMSL.
AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B llepuoanmyeckoil cucreme xumudeckux sinemeHToB J[. M. Menpaeneena,
CTPOCHHE aToMa, HaXOXJACHHE B npupoje. OPuznueckrue U XMMUYECKUE CBOMCTBA *kene3a. OKCUnbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyYEHUE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C 00pa3llaMM METAJJIOB U CIUIABOB, UX (PU3UUYECKUMHU CBOWCTBAMHM, U3yUCHHE
pe3yJbTaTOB KOPPO3HHM METANIOB (BO3MOXKHO MCIIOJIb30BAaHHE BHIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KAJIbLIUA U HATPHUS C BOAON (BO3MOXHO MCIOJB30BAaHUE BHIEOMATEPUAIIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHUsS XKejle3a B KHUCIOpoA€ (BO3MOXKHO
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB), IPU3HAKOB ITPOTEKAHUS KAUECTBEHHBIX PEAKLIMi Ha MOHBI: MarHus,
KaJIbIIMS, aTFOMUHMS, ITMHKa, xkene3a (1) u xxenesa (1), menu (1), HaGnroaeHNEe ¥ ONTMCAHKE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHW HWOHAMU HAaTpus, Kaidus M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), HCCiel0BaHUE aM(pOTEPHBIX CBOMCTB I'MIPOKCH/IA ATFOMUHUS U THIPOKCH/IA LIMHKA,
pelIeHre IKCIIEPUMEHTAIbHBIX 33a4 10 TeMe «BakHel11e MeTaibl U UX COSAMHEHUS.

XHMMHA ¥ OKpYsKaoIas cpeaa

BemectBa u Marepuansl B NIOBCEIHEBHOM KU3HU YEJIOBEKA. be30MmacHoe HC0Ib30BaHUE BEILIECTB
U XUMUYECKUX peakuuii B ObITy. [lepBast momols mpu XMMHYECKHUX 05KOTaX U OTPABJICHHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpelpl (IpenesnbHas JOIyCTHUMas KOHILIEHTpalMsl
Beniects, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXnpeaMeTHbIX CBSI3€H IPU U3YUYEHUU XMMUU B 9 Kilacce OCYILECTBIISETCS Yyepe3
UCIIONIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK U TMOHATHH, SBISIOUIMXCS
CHUCTEMHBIMU I OTAEJbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHS: HAYYHBIA (DakT, TUIOTE3a, 3aKOH, TEOPHUs, AHAJIM3,
CUHTE3, KJacCHU(pUKaIUs, NEPUOAUYHOCTb, HAONIOIEHNE, IKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHHUE,
MO/IElIb, SIBIIEHUE, TApHUKOBBIN 3(p(eKT, TEXHOTOrHs, MaTepHasbl.

®dusznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIBI, PaJIHOAKTUBHOCTb,
MOJIEKYJa, DJIEKTPUYECKUM 3apsij,, MPOBOAHHUKH, MOJYNIPOBOJHUKH, IUIJIEKTPUKHU, (DOTOIIEMEHT,
BEIIECTBO, Te€JI0, OO0BEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTa/NIMYecKass peléTka, CIUIaBbl, (U3NUYECKUE BEIWYHMHBI, €JUHUIBI W3MEPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: Qorocunres, papixaHue, Ouochepa, HIKOCHUCTEMa, MHUHEpalbHble YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJE3HbIE HCKOMAaeMbIe,
TOIINBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS IPOI'PAMMBI 11O XHMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNIBTaTHl OCBOCHUS IMPOTPAMMbl OCHOBHOT'O OOIIIETO 00pa30BaHMs JOCTUTAIOTCS
B XO0/ic OOyYeHUs] XUMUU B €MHCTBE y4COHON M BOCIHMTATEIHHOW NIEATEIHHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU I[E€HHOCTSIMHU,
NPUHATBIMH B OOIIECTBE TMpaBWJIaMH W HOPMaMH IIOBEJIEHUS W CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BHUTHS M COLUATTU3AINH 00yYatOIIUXCS.

JIngHOCTHBIE PE3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX LICHHOCTHBIX OPUEHTALIMM U paCUIUPEHHUE OMBITA JEATEILHOCTH HA €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) maTpHMoOTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIECHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY
HACJICTUIO, IOHUMAaHUS 3HAUYCHUSI XUMUICCKOW HAYKH B )KH3HU COBPEMEHHOTO 00IIECTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOM uH(pOpMalueld O MEepeAOBbIX JOCTHKEHUSIX M OTKPBITHUSX MHUPOBOM U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

MIPEICTABJICHUS O COIIMAIIBHBIX HOPMaX M MPaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJIJIEKTUBE,
KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4EOHO-MCCIIEA0BATEIbCKOM,
TBOPUYECKOH M APYrUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOMN NEATEIbHOCTH
IpU BBHINOJTHEHUH Y4eOHBIX, MO3HABATENBHBIX 3aJ1a4, BBINOJHEHUU XUMHUYECKUX HKCIIEPHUMEHTOB,
CO3/JaHUHU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO M B3aUMOIIOMOIIM B MPOIIECCE ITOM
y4eOHON IesATeTbHOCTH, TOTOBHOCTH OILIEHHUBATh CBOE MOBEICHHE M TOCTYNKH CBOUX TOBAapHUILIEH C
MO3UILIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON pPEaKIuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JIJIsl IOHUMAHMSI CYIIIHOCTH HAYYHOM
KapTUHBI MHUpA, MPEICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHUPOJIbI, B3AUMOCBS3SIX
YyeJIoBeKa ¢ IPUPOAHOM CpeAo, O pOJIM XMMUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHUBBI, HANpABJICHHbIE Ha TIOJYYCHHE HOBBIX 3HAHMM TI0 XHMUH,
HEOOXOoAUMBIE MJIi  OOBSICHEHUS HAOJIOMAeMBIX TMPOIIECCOB M SBJICHHWM, TO03HABATEIHHOM,
WH(GOPMAIIMOHHONW W YHMTATENbCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHONH PabOTHI C
y4eOHBIMU TEKCTaMH, CIPAaBOYHON IUTEPATypO, JAOCTYIMHBIMH TEXHUYECKUMHU CPEACTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYYCHHIO ¥ TIO3HAHUIO, JFO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW H UCCIIENOBATEIbCKON EeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHsI OOYUYCHHS B TaTbHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUWE IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBII 00pa3 KU3HU, OCO3HAHUE TOCJIEACTBUN U HEMPHUATHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHUKOB, KYypeHHs), HEOOXOIMMOCTH COONIIOJIEHUsT TpaBUil O€30MacHOCTH MpH
oOpaleHuu ¢ XUMHUYECKUMH BEIECTBAMHU B OBITY U PEATbHOM JKU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

WHTEpPEC K MPAKTUIECKOMY H3y4eHUIO Mpodeccuii U Tpyia pa3iuyHOro pojia, yBaKEHUE K TPYAY
U pe3yJibTaTaM TPYI0BOM AESATEIHLHOCTH, B TOM YHCII€ HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110
XUMHH, OCO3HAHHBIM BHIOOP MHAMBHUIAYATbHON TPACKTOPUHM TMPOAOIKEHHS 0Opa3oBaHHUS C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
11



YCIIEMIHOM TNpOo(eCCHOHAIBHOM JESTETbHOCTH W Pa3BUTUS HEOOXOIUMMBIX YMEHHUH, TOTOBHOCTBH
a/IalITUPOBAThCS B MPO(ECCHOHANBHOI cpee;

6) IKOJIOrHY€eCKOT0 BOCTIUTAHMS:

9KOJIOTMYECKH 11eJIecO00pa3HOe OTHOIIEHUE K ITPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3eMJle, OCHOBE
e CyIecTBOBaHUS, MOHMMAaHUE IIEHHOCTU 37J0POBOTO M 0e30MacHoro o0pasa »U3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (DH3MUECKOMY U TCHUXHYECKOMY 3/0pOBBIO, OCO3HAHHE IIEHHOCTH
coOuro/ieHus TpaBuil 0€30MacCHOro MOBEAEHUs MpU paboTe C BELIECTBAMHU, a TaKXKe B CUTYalMsX,
YTPOXKAIOIUX 30POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH NPUMEHSTh 3HAHMS, MOJIydaeMble IPU HM3YYEHUU XMMHUH, Ui pelleHHs 3aaad,
CBS3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOM, I MOBBIIICHUS YPOBHS SKOJIOTMYECKOU KYIBbTYpHI,
OCO3HAHMS TI00AIBHOTO XapaKTepa IKOJOTHYECKUX NpoOjeM M MyTed WX pelIeHHs MOCPEICTBOM
METOJOB XMMHH, SKOJIOIMUECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTbCA MM B II03HABATEIIBHOM,
KOMMYHHUKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanmpeaMETHBIX PE3YJIbTAaTOB BBIACHSAIOT 3HAuYMMble [Uid  (OPMHUPOBAHUSA
MHUPOBO33PEHUS 00LIEHayYHbIe MOHATHS (3aKOH, TEOPUS, IPUHLIUIL, TUIIOTE3a, (PAKT, cucTeMa, IPOLIecc,
9KCHEPUMEHT U JIPYroe.), KOTOpble MCHOJIb3YIOTCS B €CTECTBEHHO-HAay4YHBIX YU4EOHBIX IpeaMeTax U
MIO3BOJISIFOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIETIOCTHON HAYIHON
KapTUHE MHpa, M YHUBEpCaJbHble YydeOHble JeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKAaTHBHBIE,
pEryJsTUBHbBIE), KOTOpble oOecneyuBaroT (POPMUPOBAHHME TOTOBHOCTH K CaMOCTOSATEIBHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHUIO YU€OHOH e TeTbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUS UCIOJIb30BaTh IMPUEMBI JJOTUYECKOTO MBIILICHUS IIPU OCBOCHUM 3HAHUM: PACKPBIBATH
CMBICJI XUMMUYECKUX MOHATUH (BBLAEIATh UX XapaKTepHble NMPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C
JPYTMMH TIOHATHSMHM), UCIOJB30BaTh TMOHATHS Uil OOBSICHEHUS OTHAEIbHBIX (DAaKTOB W SIBJICHHI,
BbIOMpATh OCHOBAHMSI U KPUTEPUU [T KilacCU(PUKALIMM XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIH,
yCTaHaBJIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3M MEX]y OOBEKTaAMU H3YyYEHMsI, CTPOUTH JIOTUUYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJOTHH), JIeJIaTh BBIBOJIbI U 3aKIIIOUYEHUS;

YMEHHME MPUMEHATh B IIPOLIECCe TMO3HAHMS TMOHATUS (TPEIMETHbIE W MeETalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENIH, UCHOJIb3yeMble B XHMHH, NPeoOpa3oBbIBaTh IIUPOKO
OpUMEHseMble B XMMHUU MOJIEbHbIE TNPEACTaBICHUS — XHUMHYECKHH 3HAaK (CHMMBOJI 3JEMEHTA),
XUMHYecKas (opMyiia U ypaBHEHHE XMMHUYECKOH peakiy — MpH peleHNH yuyeOHO-T103HABATEIbHBIX
3a/1a4, C y4E€TOM HITUX MOJIEIBHBIX IPEJCTaBICHUN BBIABIATH M XapaKTE€PU30BATH CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIui, BBISBIATH 00IIKe
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHbIE CBS3M M IIPOTUBOPEYMsS B H3Yy4aeMBIX IIpPOLIECCAX H
SIBJICHUSX.

Ba3oBble uccienoBarebCKue AeiCTBHA:

YMEHHUE UCIOJIb30BaTh NOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHMS, A TAKXKE B
Ka4ecTBE OCHOBBI JUIsl ()OPMHUPOBAHMS THUIOTE3bl 1O MPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpeTeHNEe ONbITa MO IUIAHUPOBAHHMIO, OpraHU3alMM U IPOBEACHHUIO YUYECHHUYECKUX
SKCHEPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOAOM IIPOLECca, CAMOCTOSITEIBHO MPOTHO3MPOBATH €ro
pe3yabTar, (HopMyaUpoBaTh OOOOINEHUS U BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIENIaHHOM paboTe.

Patora ¢ undopmaunmeii:
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YMEHHE BBIOMPATh, aHATU3UPOBATh M WHTEPIPETUPOBATh MHGOPMAIUIO PA3TUYHBIX BUIOB H
dbopM TpeCTaBICHUS, MONYYaeMYI0 W3 pa3HBIX HMCTOYHHUKOB (HAYyYHO-TIOMYJSpHAS JUTEpaTypa
XUMHUYECKOTO COJEpIKaHMsI, CIPAaBOYHbIE MOcoOus, pecypchl MHTepHEeTa), KPUTUYECKU OIICHUBATDH
MPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTHh Pa3IHYHbIe METOJBI M 3allpOChl MPH IMOHCKE W 0TOOpe WHGPOpMAIUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX JUIsI BBIOJIHCHUS YYEOHBIX W IMO3HABATEJBHBIX 33134
onpeAenéHHOr0 TUIA, NPUOOpETEeHHEe OmbiTa B O0JACTH HCIOJNB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIQZICHHE KYJIbTYpOW aKTHBHOI'O WCIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSTEIHHO BHIOUPATh ONTUMANIbHYIO (JOpMY IMpeAcTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh pelIacMble 3aJadd HECIOKHBIMU CXEMaMH, JHarpaMMaMu, JAPYruMU GopMaMu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHME UCIOJIB30BaTh M aHAIM3UPOBAaTh B IIpoliecce Y4eOHOM U  HCCIeI0BaTEIbCKOM
JEeSATENIbHOCTH MH(GOPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SCTBa M TPAaHCIIOpTa Ha
COCTOSTHUE OKPY’Karollel IPUPOTHON cpebl.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

yMeHHsI 3a7jaBaTh BOMPOCH! (B X0le AUaliora U (WM) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMon
TeMbI, (HOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4M;

YMEHUS MPEJCTABIATh MOJTYYEHHBIE PE3yJIbTaThl MMO3HABATEIHLHOM NEATEIBHOCTH B YCTHBIX
MMCbMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIMIO PE3YJIbTATOB BBHIMOJHEHUS] XMMHUYECKOTO IKCIIEPUMEHTA
(;TabopartopHoro ombiTa, Ja00paTopHOl pabOTHI MO MCCIENOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

yMEHMsI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HaBaTEIbHOW U
UCCJIEIOBATEIbCKOM JIEATENBHOCTH MPH PEIIEHUH BO3HHUKAIOLIMX MpoOJieM Ha OCHOBE y4é€Ta OOIIMX
WHTEPECOB M COTJACOBAaHUSA MO3UIMH (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI,
KOOpPJIMHAILIMSI COBMECTHBIX ACHCTBUM, ONPENECICHUE KPUTEPUEB MO OLEHKE KauecTBa BBINOJHEHHOMN
paboTHI U ApyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:

YMEHUE CaMOCTOATENIbHO OIpEAeNiaTh LENu AEATebHOCTH, IUIAaHUPOBATh, OCYILIECTBISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO AESITENBHOCTh, BHIOWpaTh Hambosee
3¢ pexTUBHBIC CIIOCOOBI pelIeHNUsT YIEOHBIX U MTO3HABATEIBHBIX 3aa4, CAMOCTOSITEILHO COCTABIISITH UITH
KOPPEKTUPOBATh NPEJI0KEHHBIN AJITOPUTM JEHCTBUN TP BBINIOJIHEHUH 33JaHUN C YUYETOM MOJTyYECHHUS
HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OLEHWBATh COOTBETCTBHE
MOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIOBUU 3aaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pE3yNbTATOB IO OCBOEHHUIO 00s3aTENBLHOTO  COACPIKAHMS,
YCTaHOBJICHHOT'O IaHHOM (efiepanbHON pabodeil mporpaMMoid, BBIIEISIFOT: OCBOCHHBIE 00 yJarOIIUMUCS
Hay4YHbIE 3HAHWS, YMEHUSI ¥ CTIOCOOBI IEHCTBHM, CTICM(PUIESCKUE TSI MPEIMETHON 00JaCTH «XHUMUS»,
BUJbl JIEATEIBHOCTU M0 MOJIYYEHHUIO HOBOTO 3HAHMs, €ro HHTEpIpeTaluy, NpeoOpa3oBaHHUIO U
MPUMEHEHHUIO B PA3JIMYHbIX YUE€OHBIX U HOBBIX CHTYAIlHIX.

K konuy ooyuenusn 6 8 knacce npeomemnsple pe3ynbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPAKATh
c(hOpMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

®  PACKPBIBATH CMBICII OCHOBHBIX XUMHUECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKUIN SJIEMEHT,

MIPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OTHOPOAHASI U HEOAHOPOIHASI ), BAJIEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHasi U MOJIEKYJIsIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi JOJS XMMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJISIPHBIA OOBEM, OKCHI,

KHCJIOTA, OCHOBAHHUC, COJIb, JJICKTPOOTPULATCIBHOCTL, CTCIICHbB OKHCJIICHHA, XUMHYCCKas
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peaknus, Kiaccu(ukanus peakuuid: peakiii COeIUHEHUS, PEaKIMU Pa3ioKEHUs, peakuu
3aMEIIeHUs, peakiuu oOMeHa, 3K30- M HHAOTEPMHMUYECKHE PEaKIMH, TEIIoBOH 3¢¢ekT
peaKkUMu, sAPO aToMma, IEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTallb, PaAMyC aToMa,
XUMHYECKasl CBA3b, MOJISIPHAs U HETIOJIAPHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBS3b, MOH, KATHOH,
AQHUOH, PACTBOP, MAaccoBasi 10JIs BELIECTBA (IIPOLIEHTHAs! KOHIEHTPALUs1) B pacTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX HMOHATHH U MIPUMEHSTh 3TU MOHATUS
IIPY OIIMCAHHUU BELIECTB U UX MPEBPAILECHU;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJMKY JJISI COCTaBICHMs (POpMYJl BELIECTB M YpaBHEHHM
XUMHYECKUX PEAKIIUM;

OIpeNeNATh BAJIEGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTEIIEHb OKUCIICHUS
HJIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, IPHHAICKHOCTD BEIIECTB K ONPEIEIEHHOMY KI1accy
coeauHeHUN 10 (opMynaMm, BUA XHUMHYECKOH CBsI3M (KOBAJICHTHAs M WOHHAsA) B
HEOPraHUYECKUX COEUHEHUSX;

packpeiBaTh cmbici Ilepuoamueckoro 3akona JI. WM. MeHneneeBa: JO€MOHCTPUPOBATH
[OHUMaHUE TEePUOJUUECKON 3aBUCUMOCTH CBOWCTB XHUMHUECKHX OJJIEMEHTOB OT UX
noJyio>keHus B Ilepuonnueckoil cucreme, 3aKOHOB COXPaHEHUSI MACChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;

OIKCHIBATh M XapaKTepu30BaTh TabaumuHyto Gopmy lleproanueckoil CHCTEMbl XUMHUYECKUX
DIIEMEHTOB: PA3JINYaTh MOHATHUS «TJIABHAS MOATpyma (A-Tpymma)» U «mobovHas MmoArpymmna
(Bb-rpynmna)», manele u GosblLIME IEPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B
tabmuue «llepuonmueckas cucrema xumudeckux osnemeHtoB JI. M. MenneneeBa» c
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
a1pa, oOlLIee YUCIIO 3JIEKTPOHOB U PACIPEIETICHUE UX 10 3JIEKTPOHHBIM CIIOSM);
KJIaCCU(UIIUPOBATh XUMHUYECKHUE DJEMEHTbl, HEOPraHMYECKHE BEIEeCTBA, XUMHYECKHE
peakuuu (1o YMCIy U COCTaBy YYacTBYIOLIUX B pEaKLUU BELIECTB, IO TEIIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPXKJAsl ONHMCAHUE NPUMEpPaMHM MOJEKYJSPHBIX YPAaBHEHMHM COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIIU;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMSI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTa 10 (opMylie COeTUHEHMs, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAMTD PACU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

MPUMEHSTh OCHOBHBIC OIEpallMd MBICIUTENBHOW JAEATeIbHOCTH — aHalu3 M CHHTE3,
cpaBHEHHE, 0000IeHne, CHUCTEMaTHU3aIuioo, KIaCCU(PUKAIUIO, BBIABICHUE MPUIMHHO-
-CJICACTBCHHBIX CB$[36171 — JJIA I/I3y'-IeHI/I$[ CBOI\/'ICTB BCIICCTB U XHWMHUUYCCKUX peaKHHﬁ,

€CTeCTBEHHO-HAyUHbIE€ METOJAbl MO3HAaHUS — HaOJIOJIeHUE, HM3MEpPEeHHEe, MOJEIHPOBAHUE,
HKCIEPUMEHT (peasbHbIi U MBICJICHHBIH);

CJIeZIOBATh MPaBHJIaM I0JIb30BAaHUS XUMUYECKOH MOCY0H 1 1a00paTOPHBIM 000pyI0BaHUEM,
a TakXKe MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLUSIMH IO
BBIMIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OINBITOB IO TMOJYYEHUI0O M COOHMpaHHIO
ra3oo0pasHbIX BelIecTB (BOJOpOJa M KHCIOpOJa), NPUTOTOBICHHIO pAcTBOPOB C
OIPENEIEHHONM MacCOBOM JI0JE€H pPAacCTBOPEHHOIO BEIIECTBA, IIAHUPOBATb U IIPOBOJIUTH
XUMHUYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEN0YEH U KUCIIOT C IIOMOIIBIO
WHIUKATOPOB (JTakMycC, (heHoNPTaTCHH, METHIIOPAHK U JPYTHE).
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K konuy ooyuenusn 6 9 knacce npeomemmuple pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

pacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUUYECKUH AIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTEIIEHb OKUCIEHUS, XMMUYECKas peaKlus, XMMUYECKasl CBS3b,
TEIUIOBOM  3(QeKxT peakuuu, MOjJb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOJIMTHI,
HEDJICKTPOJIUTHI, AMEKTPOIUTUYECKAS IUCCOLUAIINS, PEAaKI[MH HOHHOTO OOMEHa, KaTalnu3arop,
XMMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE pEaKIUH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE,
ajotponusi, aM(poTepHOCTh, XUMHUYECKasl CBA3b (KOBaJCHTHAas, MOHHAs, METAJJIMYecKas),
KpUCTAJIIIMYECKAs peléTka, KOppo3Hsl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUUYECKON peakluH,
npenensHo gomycruMas konunenrpanus [1JIK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U MPUMEHAThH 3TU MOHATUS
IIPY OIIMCAHHUU BELIECTB U UX MPEBPAILECHU;

UCTIOJIB30BaTh XUMHUECKYI0O CUMBOJIHMKY JJISI COCTaBICHHS (OPMYJ BEUIECTB M YpaBHEHHA
XUMHYECKUX PEAKIIUN;

OIpPEAEIATh BAJIEHTHOCTh M CTENEHb OKHMCIEHUS XUMHUYECKHUX ASJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIaCCy COEIMHEHMI MO
dopmynaM, BHJ XUMHUYECKOW CBSI3M (KOBaJCHTHAsl, MOHHAs, MeTa/linyeckas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsA] MOHA 10 XUMHUYECKOW (opMylie, XapakTep Cpelbl B
BOJHBIX PAacTBOpPax HEOPraHWMYECKUX COEJIMHEHUH, THUN KPUCTAIMUECKON pEeIETKU
KOHKPETHOI'O BELIECTBA;

packpeiBaTh cmbici [lepunonnueckoro 3akona . M. MenaeneeBa U 1€MOHCTPUPOBATh €r0
NOHMMAaHME: ONMCHIBaTh M XapaKTepH30BaTh TabuuuHyto ¢opmy Ileproanueckoil cuctembl
XMMHUYECKHX JIEMEHTOB: pa3Inyarh MOHATUS «TJIaBHast MOATpyNNa (A-TpyIna)» U «1obovHas
noarpynna (b-rpynna)», Manble U O0JbIIME NEPHUOBI, COOTHOCUTH 00O3HAYEHUS, KOTOPhIE
UMEIOTCS B MEPUOJUYECKON TabIuIE, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB U 3aps] A1pa, oOlIee YnCiIo 3JIEKTPOHOB U pacIipe/iesieHue
UX T0 BJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
AIIEMEHTOB U UX COEIMHEHHI B MpeJienax MaJblX MEepUOIOB U INIaBHBIX MOJArPYII C YU4ETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE OJEMEHTHl, HEOPraHWYeCKHUEe BEIIECTBA, XMMHUYECKHE
peaxkuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY 3D PexTy,
110 U3MEHEHUIO CTENIEHEN OKHUCIEHUS XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) O0IIME U CICM(PUIECKUE XUMUIECKNE CBONCTBA TIPOCTHIX U
CIIOXKHBIX BEIIECTB, IOATBEP)KJIas ONHMCAHHWE MPUMEPAMU MOJIEKYJISAPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHMsI DJIEKTPOJUTHUYECKON JUCCOLMALMM KHUCIOT, IIEJIOYed U COJEH,
MOJIHBIE M COKpAII€HHbIE YpaBHEHHsS pPEaKIHi HOHHOTO OOMEHa, YpaBHEHMsI pPEeaKIMid,
MOJTBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY BELIECTBAMH Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHMI  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca STHX PeaKLuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;
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BBIUHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO JIEMEHTa M0 (POpMyJie COEIUHEHHs, MaCCOBYIO JIOJIIO0 BEIIECTBA B PAcTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKlvH;

coOuro1aTh MpaBUila MOJb30BaHUs XUMHUECKON MOCYI0H 1 1aOOpaTOpHBIM 000pPYI0BAHUEM,
a TaKkKe MpaBWwia OOpalleHUss C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHUSMH 10
BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHMHYECKHX OINBITOB 10 TMOJYYCHHIO M COOMpAHHIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U yIJIEKHCIIOro ra3a);

IIPOBOJUTH pEaKUUM, IIOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIICCTB!
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpoMuUA-, MOAU-, KapOoHaT-, dpocdar-, CUIUKaT-,
cynbdar-, THIPOKCHUA-MOHBI, KAaTHOHBl aMMOHHS M HMOHBl M3YYECHHBIX METaJUIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHOW NEATEIbHOCTH — AaHAIU3 W CHHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMAaTH3alllI0, BBIABICHUE NPUYUMHHO-CIEACTBEHHBIX CBA3EH —
JUISL U3yYEHUSI CBOMCTB BEIECTB U XUMHUYECKMX PEAKLUH, €CTECTBEHHO-HAYYHbIE METOJBI
NO3HAHUS — HAOJIOZECHUE, W3MEpPEHHE, MOJEIUPOBAHUE, 3KCIEPUMEHT (peajbHbId MU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosuyecTBo yacos DJlIeKTpoHHbIe (LM (ppoBbIE)
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMBbl
n/m Becero  Konr.paGorel  IIpak.paGornl  00pa3oBaTe/bHbIE pecypehbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 XuMus — BaykHas 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6mmoreka [IOK
' MPaKTHYECKOH JICSITEIbHOCTH YeJI0BEKa https://m.edso0.ru/7f41837c
bubmuorexa [JOK
1.2 BemectBa 1 XuMHYECKHE pEAKITUN 15 1 https://m.edsoo.ru/7f41837¢
Wtoro mo pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubmuorexa [JOK
2.1 Bosnyx. Kucnopoa. [Toustre 06 okcuaax 6 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopon. TlonsitTre 0 kucmoTax u comsix 8 1 https://m.eds00.ru/7f41837¢
bubmuorexa [JOK
2.3 Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHUAX 5 1 1 hitps://m.edsoo.ru/7f41837¢
. bubnuorexa [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUIN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 30

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKIuu

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[, U. MenaeneeBa. CTpoeHune aToMoB. XUMHYECKas

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema

3.1 xumMuyeckux annemenToB /. . Mennene-eBa. Ctpoenue 7 ﬁggi?ﬁ;i%ii?ﬁn £41837¢
aroMma
39 Xumuueckas cBsi3b. OKHCIMTEILHO-BOCCTAHOBUTEIHLHBIC 8 1 bu6mmoreka [IOK
peakuuu https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsi.ru/7f41837c
PesepBHoe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 5
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9 KJIACC

Ne HanmeHoBaHMe pa3jeioB U TeM POrpaMMBbl Kosan4yecTBo 4yacos JyekTpoHHbIE (HU(POBBIE)
n/n Bcero Konr.pa6orel  Ilpak.paGéorel  00pa3oBaTe/IbHbIE Pecypchbl
Pa3zneu 1. BenrecTBO U XUMHYeCKHE PeaKIUun
11 [ToBTOpEeHMe U yriay6ieHne 3HaHUH OCHOBHBIX Pa3/IesioB 5 1 Bu6nmmoreka [JOK
' Kypca 8 kiacca https://m.edso00.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUH 4 bubmorexa [IOK
: p p https://m.edso0.ru/7f41a636
13 DneKTponuTHYecKas Auccounanus. XuMUYeCcKue 8 1 1 bubnuotexa LIOK
' peakIu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mmas xapakTepucTHKa XUMUIEeCKIX ieMeHTOB VIIA- 4 1 Bubinoreka [JOK
' rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO01mmas XxapakTepucTHKa XUMUIECKHX dJIeMeHTOB VIA- 6 Bub6inorexa [JOK
) 1§0)7%000158 Cepa U €€ CoeqUHEHUS https://m.edsoo.ru/7f41a636
23 OO61mas xapakTepucTUKa XUMUYECKHUX AJIeMeHTOB VA- 7 1 Bubnmoreka [JOK
' rpynnsl. A30T, pocdop U UX COeAUHEHUS https://m.edso0.ru/7f41a636
24 OO01mmas xapakTepucTHKa XUMUIECKHX dJIeMeHTOB |V A- 8 1 5 Bubimnoreka [JOK
' rpynnsl. YIIepoa U KPEMHHUI U X COEAVNHEHHUS https://m.edso0.ru/7f41a636
Hroro mo paszneny 25
Pa3nen 3. MeTasiibl 4 MX COeIMHEHUS
o bubaroreka [JOK
31 Obune colicTsa MeTalI0B 4 https://m.edsoo.ru/7f41a636
. bubaroreka [JOK
3.2 Bakueiiiire MeTaIbl M1 UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeia
4.1 BemiectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N Koanuecrno yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3yYeHUS
padoTbI padoThbI pecypcnl
Pa3nen 1. I[lepBoHayanbHble XUMUYECKUE MOHATUSL 20 yacoB
Xumus — eaxcnas ooracmo
1.1 ecmecmeo3nanusa U nPaKmu4ecKoil 5
0essmenbHOCmU UenoseKa
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 IHex bubnunoreka LIOK
yeoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 1 uen bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padota Ne 1 «[IpaBuia
3 paloThI B 1a00paTOPUM U PUEMBI 1 2 e bubmuoteka [IOK
obparieHus ¢ 1ad0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 2 Her bubnunorexa LIOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabora Ne 2
5 <<1£)213I[6J16HI/I€ cﬁeceﬁ (Ha mpumepe 1 3 Hex bubnuorexa LIOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
1.2. Bewecmea u xumuueckue peakuyuu 15
6 ATOMBI 1 MOJIEKYJIBI 1 3 Hen bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 4 e but6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
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bubnunorexa LIOK

8 [IpocTeie U cnoxHBIE BELIECTBA 4 "en https://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 5 Hen bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIICCTB.
10 Xumuuaeckas hopmyIa. Ba.]'IeHTIiIIOCTB 5 Hen bubnrorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
1 OrtHocuTenbHas aTOMHAs Macca. 6 e bubnmoreka LIOK
OtHOcHUTENbHAS MOJICKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOI'0 JIeMEHTa 6 He bubnunoreka LIOK
B COCIIUHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. 7 Her bu6nmorexa LIOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SIBIICHUS. 7 e bubnunoreka LIOK
XUMHUECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS 8 He bubmmnoreka HOK
XMMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 8 Her bubnnorexa [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX 9 Hen bubmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanuss XMMHUECKHX PEaKIIHiA
18 (coez[HH(zHHﬂHpasnomeHm 3a1\r:e1ue]fmﬂ 9 Hen bubmorexa I[IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEIUCT. O6O6YI[IIIGHI/IG u 10 Hen bubmorexa T[IOK

cucTeMaTH3aIus 3HaHUH

https://m.edsoo.ru/ff0d40c4
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KontponsHas padora Nel mo reme

bubnunorexa LIOK

20 1 1 10
«BeriecTBa 1 XUMHUECKUE PCAKIIHI He https://m.edsoo.ru/ff0d4290
Pa3nen 2. BaxkHelinmme npeacTaBuTe Il HeOpraHuyeckux pemrecTs 30 yacon
21 Bo3oyx. Kucnopoo. Ilonamue 06 6
o oKkcuoax
B — .C
21 B(j); nya K:IZIG((): BOF%OBaJIe(l)\:Ij: u 1 11 ue Bubmmorexa LIOK
AR PO A https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
POA \Dedic ’ A https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcumax
C 0
25 saGopatopim n npowszeHoeTH 1 l2uey | Promotexa LOK
Patop P ' A https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
peaKuru, MOHITUE O TEPMOXHUMUYECKOM bubmuoreka [IOK
24 1 12 nen
yYpaBHEHHH, 3K30- U SHIOTEPMUIECKUX https://m.edsoo.ru/ff0d4790
peaKuusax
T .
5| Gupremene sopa oo ero | 1 3uey  Promorera LIOK
p Ayxd, A https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
% | lonyeonn ncotmpanne wcnopoms, | 1 3uey | Dromorers LHOK
yi . p poa, s https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
29 Booopoo. Ilonamue o kucromax u 8
o conax
97 Bonopoa — anemeHT u npocroe 1 14 Hen bubnuotexa [JOK

BenecTBO. Haxoxaenue B mpupojie

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunorexa LIOK

28 Bojopoa. [Ipumenenue Bogopoaa 14 wen https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KUCIOTAX U COIAX 15 Hen bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TToTy4eHHsT BOAOPO/Ia B 15 Hen bu6nmoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme
31 «IPIOJIyquI/Ie u Eo6npaHI/Ie BOJIOpOAA 16 nen bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
39 ModnsipHblii 006EM Ta30B. 3aKOH 16 Hex Bu6mmoteka [JOK
ABorapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a 10 €ro U3BECTHOMY 17 "en bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MU 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA 17 Hen bubmrorexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
23 Booa. Pacmeopui. Illonamue 06
OCHOBAHUAX
35 dusznyeckre U XUMHUUYECKHE CBOMCTBA 18 Hex bubnunorexa LIOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 18 Hex bubmuoreka [IOK
WH/IUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. Hackiiennbie
37 51 Hl::HaCLHieHHLIz pacTBODBIL. MH:ICCOBaSI 19 Hen bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
38 [IpakTuyeckas pabora Ne 5 o Teme 19 Hen bubmuoteka [IOK

«I[IpuroroBnenue pacTBOpOB C

https://m.edsoo.ru/ff0d5eba
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ONpee€HHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILECTBA»

KonrtponsHas padora Ne2 o reme

bubnunoreka LIOK

39 1 20
«Kwucnopon. Bonopoza. Boma» el https://m.edsoo.ru/ff0d6342
OcHogHble Knacchl HeOp2aHuYecKux
2.4. N 11
coeOuHenHuil
Oxcupsl: cocTaB, KiacCUPUKALINS, bubnunorexa LIOK
40 1 20 Hen
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
4 ncromm, ocommes nawporepmx 1 ey PrOmoresa LOK
’ P A https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accupUKaIys, 1 21 e bubnnorexa [JOK
HOMEHKJIaTypa A https://m.edsoo.ru/ff0d67ca
43 HonyquHve Y XUMUYECKHE CBOWCTBA 1 22 Hexn Bu6mmoteka [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnmorexa LIOK
44 1 22 nen
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA 1 23 Hen bubmuoteka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
C : )
15 coocots nomuenin simetene 1 syuen | DrOmorera LOK
N v ’ A https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 I10 TEME 1 24 e bu6muoreka [JOK
H
«OCHOBHBIE KJIaCChI HEOPTaHUUECKUX A https://m.edsoo.ru/00ad9b7c
COECIMHEHUI»
48 I'eneTnyeckas cBs3b MEXKY Ki1accamu 1 24 wen bubmuorexa [IOK

HCOPTraHNYCCKUX COeJUHEHUI

https://m.edsoo.ru/00ad9a50
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bubnunorexa LIOK

49 O000111eHE U CUCTEMATH3aIUs 3HAHUI 1 25 He
- . A https://m.edsoo.ru/00ad9ch2
KonrponsHaag padora Ne3 1o teme
50 "OCHEBHLIe KJII:),CCLI HEOPraHUYECKUX 1 1 25 He bubmorexa HOK
on P A https://m.edsoo.ru/00ad9ela
COEINHEHNN
Pa3znea 3. [lepuoauyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMeHToB /. U. MenaesieeBa. CTpoeHue aToMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN 15 yacoB
Ilepuoouueckuii 3axon u Ilepuoouueckasa cucmema Xumuueckux
3.1.
anemenmog /. U. Menoeneesa. Cmpoenue amoma
I1epBble MONBITKH KIIaCCU(DUKAIIUN
51 . ec 3JIEMEHTO 1(?[0 ; €o 1 26 He bubmorexa HOK
XUMHAYECKHUX IeMEHTOB. [ToHsaTH
A https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[leproauueckuii 3aK0H U
PHOA bubnuoreka [{OK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX 1 26 Hen
https://m.edsoo.ru/00ada52¢c
anemenToB . 1. Menaeneera
bub6mmoteka IIOK
53 Ilepuoasl, TpyIIELI, 110, Bl 1 27 He
PHOJEL TPYT APy A https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX 1 27 He bubmuoreka [IOK
saep. U3ororsrl A https://m.edsoo.ru/00ada342
CTpoeHune dIEKTPOHHEBIX 000JI0UEK
P P . bubnuoreka [{OK
55 aToMOB 3J51eMeHTOB [lepuonnyeckoi 1 28 Hen
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuka XMMH4YECKOTO
56 JJIEMEHTA 110 €T0 MOJOKEHHUIO B 1 28 He bubnunotexa LIOK
[Tepuoanueckoii cucreme /. U. A https://m.edsoo.ru/00ada824
Menpeneena
57 3navenue [leproauyeckoro 3akoHa st 1 29 Hex but6mmoreka [IOK

24

pa3BuTHUA HayKu U npaktuku. 1. W.

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

MenpeneeB — y4€HBIM, IEJAror U
rpaxaaHuH

Xumuueckasn ceazv. OKuciumenvno-

3.2.
eoccmanosumelibHble peaKyuu 8
58 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 29 He bubmmoreka [JOK
XUMHYECKHMX 3JICMEHTOB A https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 n 1 30
O RUMITCCKad CBAsh fea https://m.edsoo.ru/00adac34
KoBanentHas nossipHas XuMuueckas bubanoreka [JOK
60 1 30 Hen
CBSI3b https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HenosIpHas XUMUYECKas Bu6moteka [JOK
61 1 31 Hen
CBSI3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
2 1 1
0 Crenetth OkCIeHs 31 Hen https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [{OK
63 1 32 Hen
peakuuu https://m.edsoo.ru/00adb076
bubmmoteka IIOK
64 O 1 32
KHCITUTEIIA U BOCCTAHOBUTEIIN HEJT https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 no teme 1 33 me bubmmnoreka HOK
«Ctpoenue aromMa. XUMHYeCKast CBSI3b» A https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. OGo011eHNE U 1 33 e bubmuoteka [IOK
CHCTEMATH3alAs 3HAHWI g https://m.edso0.ru/00adb33c
67 PesepBHblil ypok. O600611eHHE U 1 34 me bubmmnoreka HOK
CHCTEMATHU3aIUs 3HAHUH g https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O600611eH1E 1 1 34 me bu6muoreka [JOK
cucTeMaTU3alvs 3HaHUI g https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
T
Ne i/mt Tema YpoKa KOHTpOJILHLIe HpaKTuqec](ue oﬁpasoBaTe.ﬂbnme
Bceero H3Y4YeHH s
padoTbI padoThbI pecypcbl
Pa3znes 1. BemecTBo 1 XUuMHUYeCKHe peakuu 17 gyacoB
11 Iloemopenue u yznyonenue 3nanuil 5
' OCHOBHUBIX pazdenoe Kypca 8 Knacca
[leproanueckuii 3aK0H.
1 a PHOA 1 | bubnuoreka [{OK
epUOANYECKas CUCTEMA XUMUYECKUX Hel
P https://m.edsoo.ru/00adb59e
anemenToB /1. I. Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU
5 . p 1 1 bu6nmnorexa LIOK
CBOMCTB XUMUYECKHUX IIEMEHTOB HE
- A https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanus 1 HOMEHKIATypa bubmmorexa [JOK
3 1 2 Hen
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bunnl XUMHY€ECKOM CBSA3U U THUIIEI bubmmoteka IIOK
4 .. 1 2 Hen
KPHCTAJUIMICCKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme
5 «IToBTOpEHuUe U yriydiaeHue 3HaHUH 1 1 3 Hen
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
12 OcHogHnbie 3aKoHOMepHOCIU 4
' XUMUYECKUX peaxkyuil
Knaccuukanus XuMH4ecKuxX peaxkiui bubmuorexa [IOK
6 1 3 Hex
M0 Pa3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
F o P 1 4 bubmuoreka [{OK
eakuuu. [IoHATHE O TOMOT€HHBIX U HE
peattt A https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIMIX
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IloHsaTHE 0 XUMHUYECKOM paBHOBCCHUU.
(DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH

bub6nmoreka [IOK

8 XMUMHAYECKON PEaKIiK U MOJI0KEHNE 4 Hen https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 5 Her bubnnorexa [JOK
peakiuu https://m.edsoo.ru/00adcade
13 Anekmpoaumuyeckasn ouccoyuanus.
Xumuueckue peakyuu 6 pacmeopax
Teopus 31EKTPOIUTAICCKOM
10 nncfounauun.pCHnLHHe U cialOble 5 Hen bubmorexa LIOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHbIe ypaBHEHHsI peakui 6 Hex Bubmmorexa HOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEICTABICHHUI 00 6 Hex bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOIHAIITT
XHMHYECKHE CBOMCTBA COJIEH B CBETE
13 Mpe/icCTaBIeHHI 00 7 Hen bubmorexa HOK
. https://m.edsoo.ru/00add8bh2
3IEKTPOJIUTUYECKON JUCCOLMAIITN
. bubnuoreka [JOK
14 Honsrite o ruzponmse coneit 7 Bep, https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS 8 e bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
16 IIpakTuyeckas padora Ne 1. «Pemenue 8 e bubmuorexa [IOK
AKCIIEPUMEHTATBHBIX 33124 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme BuGnmorexa LIOK
17 «DNEKTPOTUTUYECKAST TUCCOIHAITHS. 9 "Hen
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Pa3gea 2. HemeTaaabl M HX COeAUHEHU ST

25 yacoB

Oouaa xapakmepucmuxa

2.1 xumuueckux rnemenmog \V11A-
epynnot. I'anozenwi
00 e €HOB.
b | e
pUMEp a https://m.edso0.ru/00addfe2
xJjiopa
X .C
o | ommokpon Comme s oner | BIOLOK
’ i ’ a https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpa eckas pabora Ne 2 1o TeMme
20 <<TI;01;THZHI/IK6 :OI?MHOTI?I KI/ICJ‘I(r)[TBIT N 10 ue bubmorexa HOK
i . B ’ s https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
B cie O YpaBHE
21 xz\jlfqgc;;; Heaf}clp HBﬁHeI;JI;I:II\:) UH U3 11 me bubmorexa [IOK
PeaKiui, A a https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
Oobwan xapakmepucmuka
2.2 xumuueckux rnemenmoe ' A-
epynnot. Cepa u eé coeounenus
99 OO01as xapakTepuCcTUKa SJIEMEHTOB 11 ne bubnmnorexa [IOK
VIA-rpymrsr A https://m.edsoo.ru/00ade64a
Annorpomnnbie MOAU(MHUKAIIAU CEPHI.
23 Haxon(p eHue ce LIIL I/I(I;é C(I)le I/IHCII)-II/Iﬁ B 12 e bubmmorexa [IOK
a p f[ g https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBojopo, cTpoeHue, Gu3ndecKre 12 e bubnuotexa [JOK
U XUMHUYECKUE CBOMCTBA g https://m.edso0.ru/00ade802
Oxkcunsnl ceprl. CepHas KHCIIOTA,
g p p g but6mmoreka [IOK
25 (bU3MIeCKre U XUMUYECKHUE CBONCTBA, 13 gHen

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
IIOJIy4EHUS CEPHOM KUCIIOTBI.

bu6nmoreka [IOK

26 13 He
XUMHUECKOE 3arpsA3HEHUE A https://m.edsoo.ru/00adec8a
OKpY KaloIen Cpeibl COeTMHEHUSIMU
cepbl
Brruncienrue MaccoBOM TOJIM BEIXOJA bub6nmmoreka IIOK

27 14 Hen
MIPOAYKTa PEaKIHK https://m.edsoo.ru/00adec8a
Oowan xapakmepucmuka

2.3 Xumuueckux ynemenmoes \'A-zpynnot.

Azom, ghocghop u ux coedounenusn
OO01mmas xapakTeprcTHKa YJICMCHTOB
VA-rpynibl. A30T, pacpoCTpaHEHHE Bu6moteka [JOK

28 14 men
B IIpUPO/JIe, GUINUCCKHE U XMMUYCCKUEC https://m.edsoo.ru/00adeea6
CBOMCTBa
AmMHaK, ero Gu3nvecKue u

29 XAMUYECKHE CBOMCTBA, MOJIyYEHUE U 15 He bubmmorexa LIOK

> O A https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 1o Teme
30 «l?lon [9317( athHaKa H3Y4YEHHE €ro 15 He bubmmorexa LIOK
. i - 1Y g https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u 16 He bubnunorexa LIOK
XUMHUYECKHE CBOMCTBA s https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHMS B KQUECTBE MHUHEPATLHBIX

. P bubnuotexa [JOK

32 ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE 16 Hen

29

OKpY’Karolllel cpe/ibl COeTMHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdhop. Oxcun dhocdopa (V) u

33 dbochopnas kucnoTa, PU3NIECKHUE U 17 He bubmmorexa LIOK
P . A https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GpochaToB B Ka4eCTBE
MUHEPAIbHBIX YA0OpEHHHA. Bu6mmoteka [JOK
34 . 17 ven
3arpsi3HEHHUE PUPOIHOMN CPE/IbI https://m.edsoo.ru/00adfc20
dbocharamu
Oowaa xapakmepucmuka
24 xumuueckux nemenmos 1NV A-
' 2pynnol. Yenepoo u Kkpemuuil u ux
COeOuHenusn
VYraepon, pacrpocTpaHeHIE
35 nr; I()) ): (Fi))I/I::II/IF:lec:(I;IeHH}:II/IM]IS/I%CKI/Ie 18 He bubmmorexa LIOK
PHPOAE, A https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XUMHYECKHE CBOMCTBA. 18 He bubmmoreka [JOK
H
DKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIC A https://m.edsoo.ru/00adfebe
¢ okcuyioMm yriepona (1V)
bubmmoteka IIOK
37 VYronpHas KUCIIOTa U €€ CO 19 He
POMBHAT JHCTOTA " el https://m.edso0.ru/00ae006¢
[TpakTruyeckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. 19 He bubmuoteka [IOK
KauecTBeHHast peakius Ha KapOoHaT- A https://m.edsoo.ru/00ae027e
noH"
IT 0
P B A https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
bu6muoreka [JOK
40 Kpemuuii u ero coequueHust 20 Hex nommotexa L
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[Tpaktuyeckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 21 Hen bub6nmoreka [IOK
«BaxkHelme HeMETaIbI U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KontponbHas padora Ne3 o teme
42 «Baxcrl){eﬁmne ieMeTaJIJILI U UX 1 21 Hen bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCAUHCHHMS
Paznen 3. Metajuiibl U MX COeIMHEHMSI 20 yacos
3.1 Obwue ceolicmea Memaios 4
OO01mmas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.
Merannuueckas CBI3b U bubnunoreka LIOK
43 1 22 Hen
MeTaJuIn4YecKast KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBA
METAILJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psiji HAlpsKEHUH 1 22 Hep bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METAJLJIOB
OO6mme crmocoOb! MOTyYeHUs
MetaitoB. CriiaBel. Beraucienus mo
45 YPAaBHEHUSAM XUMHUYECKUX PEaKIIAM, 1 23 Hep bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJJUH U3 PEareHTOB COAEPIKUT
puMecu
but6mmoreka [IOK
46 [TonsiTHE O KOPPO3UU METAIIIIOB 1 23 Hen https://m.edso0.ru/00ae1278
39 Baoicueiimue memannot u ux 16
COCOUHEHUA
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bubnunorexa LIOK

47 24
IHesounEre MeTanb! et https://m.edsoo0.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 24 Hen bubnunoreka LIOK
KaJInst https://m.edso0.ru/00ae14b2
49 Illenoyno3eMenIbHBIE METAJLIbI — 25 e bu6nmoreka [IOK
KaJIBLIUM ¥ MarHuim s https://m.edsoo0.ru/00ae15e8
50 Baxuerinine coequHeHns KajablUug 25 He bubmorexa HOK
A t A https://m.edsoo0.ru/00ae15e8
51 O6O6HUIGHI/I€ M CHCTEMaTH3aLUs 26 e
3HAHUHA
59 JKEcTKOCTh BOIBI U CIIOCOOEI €€ 26 1o bu6nunorexa LIOK
yCTpaHEeHUs A https://m.edso00.ru/00ae1886
IIpak. pad Ne 6
53 "}IIZZI:TEEC:: 21130 01)1 ; (1)\/12?(\)461,1 eé 27 He bubmorexa HOK
| A A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmmoteka IIOK
54 A i 27
JTOMHHHH et https://m.edsoo0.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U 28 He bubmuoteka [IOK
THPOKCUA A https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 XK 28
e1e30 et https://m.edso0.ru/00ae1d86
57 Oxcuipl, TUIIPOKCUIBI U COJIU XKeye3a 29 He bubmmoteka IIOK
(1) u xene3a (1) A https://m.edso0o.ru/00ae35e6
58 O00011IeHIE U CUCTEM.3HAHUIT 29 Hen
59 [IpakTnueckas padbora Ne 7. Pemenue 30 Hex bu6muoreka [JOK
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

«BaxHelIe MeTajbl U UX
COCAUHCHHMS
Brruncnenus mo ypaBHEHUSIM
XUMHUYCCKUX PEaKIUi, CCIIH OJUH U3
60 peareHToB /:[ai B I/II;6LITKG I/IJII/II[ 1 30 Hen bubmmorexa LIOK
. https://m.edsoo.ru/00ae1750
COJICPKUT pUMecH. Berd.maccoBoit
JIOJIA BBIXOJ1a TIPOJIYKTa PEAKIIUU
61 O00011IeH1E U CUCTEM. 3HAHUI 1 31 Hexn
62 Kon.pa6ora Ned4 o teme «Baxxneiimine 1 31 Hex
METAJLIbI U UX COCAUHCHHUS
Paznen 4. Xumus u okpy:xaiomas cpeaa 3 yaca
41 Bewecmea u mamepuanst 6 sxcuznu 3
uenoeexa
BemecTBa u Mmarepuaisl B bu6nmorexa LIOK
63 B 1 32 Hen
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘IGCKOGVBanfl?,HeHI/Ie 1 32 Hen bubnmnoreka HOK
OKpYXKaIoIIel cpe/ibl https://m.edsoo.ru/00ae4270
Ponp x¥muu B pelieHun bubmuoteka [IOK
65 1 33 Hen
IKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U 1 33 nen bubmuoteka [IOK
CHCTEMATH3aLAs 3HAHWI https://m.edso0.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eHNE U 1 34 Hen bubnmnoreka HOK
cucTeMaTU3alvs 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600111eHNE U 1 34 nen bubmuorexa [IOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOIT'PAMME
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
YUYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xwuwmus, 7 xnacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKIinoHepHOE 00IIECTBO
«MznatensctBo «IIpocBemienues

2. Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO

«MznatensctBo «IIpocBemieHue»

Amuk6eposa JLIO. «3annmarensHas xumus», M, «ACT - [Ipeccy, 2019r.

INa6puensu O.C. Xumus. 9 knacc: pabodas TeTpanp k yueonuky ['abpuensua O.C. -- M.:

Hpoda, 2022.

5. E.A. Epemun, H.E. Ky3pmenko «CrpaBoyHMK HIKOJIbHUKA Mo xumuu 8-11 kmacc, M,
«poda», 2010 .

sw

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

1. I'abpuensu O.C., Metoanueckoe nocodue ans yuutens. Xumus 8-9 kiacc. - M.: [Ipoda, 2008.
2. I'abpuensa O.C., OctpoymoB U.I'. Xumus. 9 knacc: HacronbHas kuura yuutens. - M.: [lpoda,
2004.

3. 'opxoenko M.IO. «Iloypounsie pazpaboTku» o xumun 9 kinacc, ML, «Bako». 2004 r.

4. Komucapona JI.B., , [Ipucsruna U.I' «KoHTponbHBIE U TPOBEPOUHBIEC pabOTHI 110 XUMUH 9 Kitaccy,
M., «3k3amen», 2007r.

5. YuebHo-MeToIMuecKas razera Juist yuuteneil, uzf. «Ilepsoe centsaops», M., 2009 r.

6. Yuebnuk O.C. I'abpuensn, «Xumus» 9 kinace, M. «/Ipoda», 2012 rozga.

DNeKTPOHHBIE TOCOOUS:

CD nmuckm «O011as 1 Heopranuueckas Xxumusy, Opranndeckast Xumus» «BupryansHas
nmabopaTopus»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

bubmmoreka LITOK https://m.edsoo.ru/00ad9ch2

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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