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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHMSI OCHOBHOM
o0Opa3oBaTeabLHO TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHMUsI, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil MmporpaMMel
BOCIIUTAHUS U C yU4ETOM KOHLEIIIUU TPETOJaBaHus Y4eOHOTO IpeIMeTa « XUMHUS)
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu
oOydeHMs, BOCHHUTaHUS U Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABIIUBAET 00s13aTeNIbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeiesieHde ero mo KiaccaM W CTPYKTypUpOBaHHUE IIO
pa3zenaM W TeMaM [porpaMMbl IO XUMHH, OINPEAENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYCHHS XUMUU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpEeAC/sIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMsl, a Takke TpeOOBaHUH K
pe3yabTaraM 00y4YeHHUs] XUMUU Ha YPOBHE II€JIeH U3YUEHUs IPEAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIILHOW JEATEIbHOCTH OOYYaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHH CIYXXUT OCHOBOW HJisi (OpMUPOBAHUS MHUPOBO33PEHUS
0oOy4aromierocsi, ero MpejcTaBiIeHU O MaTepUATbHOM EIUHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4yeOHOW JESTENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHenU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyYaIOIINXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOUIEHHS] K E€CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlanHble HampaBieHUs B OOYYEHHU XMMHMM OOECIIEUMBAIOTCS CHEHUPUKON
Colep)KaHusl  y4eOHOro MpeAMeTa, KOTOpbIM  SBJISETCS  MEJaroruuecku
aIalITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMHUU Ha ONPEICIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMbl NEPBOHAYAJIBHBIX IMOHATHI XMMHH, OCHOB
HEOPraHWYECKOM XUMUM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX [OHATHA
OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHusl MpOrpaMMbl M0 XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoaa kK e€ uzydyeHuto. CoaepikaHHe CKIAAbIBAETCS U3 CHCTEMBI
INOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMILY
MOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 JIEKTPOJUTUYECKOM JUCCOLMAIUMU BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE ASMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JApPYrOMY, BBINOJHSS (PYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEHW NMPAKTHYECKOTO NPUMEHEHHUS U IMOJYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMAYECKON COCTABIIAIOLIECH HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHWsA B Hayke. M3ydeHne XMMHM HPOUCXOJHUT C NPHUBJICUYEHHEM
3HaHUU M3 paHee M3YYEHHBIX Y4YeOHbIX mIpeameToB: «OKpyx arommii Mupy,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiaaccy.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (opMHpOBaHME 3HAHUKH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OAHOTO0 W3 KOMIIOHEHTOB MHMPOBOH KYJIbTYpPBHI.
3amaua y4eOHOTO TpenMeTa COCTOMT B (OPMHPOBAHWU CHUCTEMBI XMMHYECKHX
3HaHUU — BaxxHEHIINX (PAaKTOB, MOHATHIA, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH,
JOCTYNHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKu, B



MpUOOIIEHNM K HAy4YHBIM METOJIaM TO3HAHUS TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHM IMpaBWJ O€30MacHOro oOpallleHHus ¢ BelleCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmMupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOe MpPHOOIIeHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I03HABATEIbHONU JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO U DPA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUM, CITIOCOOCTBYIOIMIUX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NESITENLHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanue oOmEeNH (QYHKIMOHAIBHOW ¥ E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH M OICHWBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCIONB3ys 3HAHWS W OIBIT, MOJYyYEHHBIE TPH H3YYCHHUH
XUMUHU, TPUMEHITh WX TPU PEIICHHH MPoOJeM B TOBCEIHCBHOW XU3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opMmupoBaHHEe Y OOYYAOIIMXCS TyMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKH DSKOJOTUYECKU
[[€JIECO00Pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOM JCSATENBHOCTH B IENAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHUS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOmiee YKCIO YacoB, OTBEAEHHBIX JUIsl HM3YyYCHHUs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MYECKHE CBOICTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTogax Mo3HaHHWS B XUMHH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJNEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuérel mo QopMmyniam
XUMHUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUecKkHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKINil (COeTMHEHUS, PA3JI0KEHUs, 3aMEeIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0M, NMpaBUiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MYecKuX CBOMCTB 0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJaBJIE€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOM
CoNlv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTaTOB  IPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAcCChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 37I€MEHT U IpoCToe
BemlecTBo. HaxoxneHwe kuciopona B MpHPOAE, (PU3NUECKHE W XUMHUYECKHUE
cBoiicTBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoma. CriocoObI



MOJIYYCHHUST KHUCTIoOpoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib MU METaH. 3arps3HCHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »sneMeHT M mpocroe BemecTBO. HaxokneHnue Boaopoja B
npupoae, GU3MYECKHUe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHECHUSIM.

@dusnueckne CcBoOWcCTBa BOAbl. Boxa kak pactBoputenb. PacTBOpSL
HacelllleHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpuUpOJIE U B KU3HHU YeIOBEKa. KpyroBopoT BOJIBI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa ¥ OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHCIOTHBbIE, aM({OTEpHbIE) U
HecosneoOpazyronue. Homenknarypa oxcuynoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHWW: WIENOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkimarypa ocHoBaHuil. dusznueckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XAMHWYECKUE CBOWCTBA KuUCIOT. Pan aktuBHocTh MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

KAU4E€CTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3AYyXE, MOJIYUYEHHE,
coOupaHue, pacrno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOpOJa, HAOIIOACHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U
MpeKpalieHusi TopeHus (mokapa), O3HAaKOMJIGHHE ¢ O0Opas3llaMu OKCHIOB H
OMKMCAHWE WX CBOWMCTB, TMOJy4YeHHE, COOMpaHWe, pPACIO3HABAaHUE W H3YyUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KoJinyecTBOM 1 MoJib, HCClieIOBaHHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM M KajableM) (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIEOBaHUE OO0pa3llOB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (1) ¢ pacTBopoM cepHO# KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEUTpalIu3aluH, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa APYTUM W3 PACTBOpPA COJIH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH U Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIacCU(PUKAIIMU XUMHYECKUX 3yieMeHTOB. I[loHsitue o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIEIIOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonmueckuit 3akoH. [leprnoauyeckas cucrema XUMHYECKUX 3JEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas ®W  JUIMHHOIIEPUOAHAS (dbopMbI
[Iepronnueckoii cucreMbl xumudyeckux 3neMeHToB Jl. . MenneneeBa. [lepuonsl
U rpymnnbl. PU3UYECKUNA CMBICI IOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTponbl. CTpoeHUe
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbix 20 XMMHUYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB i1 pa3BuTUs Hayku U npaktuku. J[. V. MenaeneeB — yd€HbIM U
rpaXJaHMH.

Xumuyeckass cBa3b. KoBajlieHTHast (MOJIApHAsT YW HEMOJSIpPHAs) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEaKIIUU.
[Iponieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LMHKA C pPACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEACHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiyu pa3ioKeHUsl, COCAUHEHUS).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yUYEHUH XUMUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyUHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTecTBEHHO--HAYyUHbIE TTOHATHS: HAy4HbIN (DaKT, TUNIOTE3a, TEOpUs,
3aKOH, aHaJlu3, CHUHTE3, KIaccupukauus, TM[EepUOAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®u3uka: maTepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIHULI,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3nyeckrue BEIUYHHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: orocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MUHEpPATIbl, TOPHBIE  IMOPOABI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHU CBOMCTB
XUMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KAIWs, KaJIbLHUS W UX
COCIVMHEHNUN B COOTBETCTBUU C IIOJIOKEHHEM JJieMeHTOB B Ilepuommueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHUYECKOM CBA3U. THIBI KPUCTAJUIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAIUIMYECKONW PEIIETKHU U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX PEaKIMi MO pa3InuyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3(hdexTy, Mo
U3MEHEHUIO CTETEHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajiu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLINHU, TEPMOXUMHUUECKHE
YPaBHEHMUS.

[lonsiTue o ckopoctu XxuMuueckod peakiuu. [loHsTHe 00 0OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKIUH M TOJIOKEHHE XHUMHYECKOIO
paBHOBECHS.

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIE ~ pEAaKLUU, OJJEKTPOHHBIA  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiyu. CoCcTaBiIeHUE YPaBHEHHI



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMUA C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3M€KTPOIUTUYECKON TUCCOLMALIMH. DIAEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbl. MeXaHW3M JUCCOLMAIIMM BEUIECTB C Pa3jIM4YHBIMU BHUIAMHU
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CloBUS MPOTEKAHUS peakliuii MOHHOrO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBONCTBA KHUCIIOT,
OCHOBaHMI M coOJei B CBET€ TMPEACTAaBICHUM 00  AIEKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa M anMasza), CI0KHBIX BEIIECTB
(x70pHuaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakuuu
OT BO3ACHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOPOB BEIIECTB, MpOLECCAa JUCCOLMALMK KUCIOT, IIEJIOYeHd U  CcoJyeH
(BO3MOXXHO  MCHOJB30BAHME  BHJIEO MAaTEpPUAIOB), IPOBEICHUE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  TPOTEKaHMsI  peakuuid HOHHOrO  OOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, O00pa30BaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropeHue, peakiMK pasyioKeHHUs, COCIMHEHHUs), PAaClO3HABAaHUE HEOPTraHUYECKHX
BEIIECTB C TOMOLIBI0 KAaYeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 UX coeIMHEHUSI

O6miass xapakTepucTtuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWUMHUUYECKHE CBOMCTBA Ha MNpUMEpe  XJopa
(B3aUMOJENCTBUE € MeETaUlaMHM, HEMETaJUlaMH, IIejJoYaMu). XJIOPOBOJIOPO.
ConsiHast KWCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMPUMEHEHHE. JlencTBhe
XJIOpa M XJOPOBOAOPOJAa Ha OpPraHuM3M YeJoBeKa. BaxHeillune XIOpuabl U UX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MyYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK NPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHass kucnoTta, (Qu3MUeCKHMe W XUMUYECKHME CBOHCTBa (0OmIME  Kak
NpeACTaBUTENs KJacca KHUCIOT H crnenuduyeckue). XUMHUYECKHUE PpEeaKIHH,
JeXaliue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJy4YeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KucaoTbl. Coau CEpHON KUCIIOThI, KAYECTBEHHAs pEaKIUs Ha



cynabdaTr-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B HpUpoOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCIpPOCTPAHEHHUE B MPHUPO/IE,
dusznyeckue U xuMudeckue cBoicTra. KpyroBopot azora B mpupoae. AMMuUak, ero
duznyecKkre 1 XMMHUYECKHE CBOWCTBA, MoyueHue u npuMmenenue. Coau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJOTa, €€ MoyydeHue, (pU3nYecKue M XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENS KiIacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arps3HEHHE BO31yxa, MOUBbl M BOJOEMOB). Docdop,
aoTpornsele Moaupukamuu ¢ocdopa, (uMUEeCKUe U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kucnoTa, GU3NIECKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJEpOoJ,  aJUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B MpHUpoAe, (U3NYECKUE M XUMHUYECKHE
cBoiicTBa. AncopOums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
¢uznyeckue M XUMHUYECKHE CBOWCTBA, JAEWCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTMUECKHE MNpPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aJlbHOTO TOTEILICHHWS KJIMMaTa, MapHUKOBBIN
addekr. YroapHas KUcaoTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKHE CBOWCTRA,
noyiiyueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX
yriepozaa (MeTaH, 3TaH, STUICH, alleTUICH, 3TaHOJI, IITUIEPUH, YKCYCHAsl KUCIIOTA).
[TpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MPHUPOAHBIN Tra3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poiM B KM3HM 4eEJOBEKAa. MaTepualbHOE €AMHCTBO OpPraHUYECKHX M
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usmueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npuMmeHnenue. CoeauHeHuss KpemMHHs B mnpupozge. OOmume mnpenctaBieHHus 00
okcune kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThI, X UCIIOJIb30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. BaxxHele cTpouTeNbHbIe MaTepuaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnaembr 6€30macHOr0 MCHOIB30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4eHue 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOPUI-UOHBI U HAOJIOJICHUE IPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaoUUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TraJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKoOMJIeHWE ¢ oOpa3uaMu XJIOPUIOB (TaJOr€HHJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COCAMHEHHUAMH  (BO3MOXKHO  MCIIOJIb30BaHME
BUJICOMATEpHAIOB), HAOIIOACHHUE Mpollecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIJIOTBI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHUE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-MoH U U3ydeHHE IPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BOBMOXKHO  HCIIOJIb30BAHME BUICOMATEPHUAIIOB), U3y4EHUE  MOJAECIIEH
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOW MPOMBILUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTtasibl M MX COCAMHEHUA

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux i3nemeHToB /[l W.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMyecKasi  KpUcCTajulMueckas  pemérka.  DIEeKTPOXUMHYECKHH  psif
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl moydeHus MerawioB. [loHsATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
crocoObl 3amThl UX OT Kopposuu. CraBbel (CTadb, YyTyH, IIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MTPOMBIIILICHHOCTH.

[IlenouHble MeTalIbl: MojoXKeHue B Ileprognyeckoi cucteMe XMMUYECKHUX
anemeHToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HaXOXJIEHUE B IPUPOLIE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha MmpuMepe HaTpus U Kanus). OKcuasl u



TUIAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue WIENOYHBIX METaUIOB M HX
COeJIMHEHUM.

[[lenoyHo3eMebHbIE METAJUIbl MarHuid W KaJdbLiMK: MOJ0XEHHE B
[leprognueckon cucreme xumMuueckux 3meMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJICHHUE B Ipupoae. Pu3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuusg. Baxkneilline coequHeHuss KaublMs (OKCHI, THAPOKCUI, COJIN).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIFOMHHUN: TIOJI0KEeHUE B [leproindecKkor CuCTEME XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, crpoeHrue aroMa, HaxoXAeHUE B mpupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToma, HaxXOXKIECHHE B mpupone. Pusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUSA OKCHAA
KaJIblIUS U HATpUsi C BOJON (BO3MOXXHO UCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLIECCAa TOPEHUS Kele3a B KHUCIOPOJE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJACOMATEPHUANIOB), MPU3HAKOB  MPOTECKAHUS
Ka4YeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHUSI, KaJIbIUs, AJTIOMUHUS, IIMHKA, Keje3a
(1) u xene3a (II1), meau (II), HaOMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HATpHs, Kadus W Kaiblus (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METaJUIbl U KX COCTMHEHUS».

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JXKM3HU 4YeJIOBeKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUel cpennl (mpenesibHas AOMyCcTHMast
KOHIIeHTpaius BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuu B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHWE Kak oOONMX eCTECTBEHHO-HAYIHBIX
MOHSTUN, TaK W TIOHATUHU, SBJISIONINXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO ITHKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAyYHbIM (PakT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukamus, TMNepUOTUIHOCTh, HAOIIOICHHUE,
IKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJEIb, SBICHUE, MApPHUKOBBIMA
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dwusuka: MaTepus, aToM, DSJCKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTHBHOCTh, MOJICKYJA, SJCKTPUUSCKUNA 3apsill, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TENI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BETUYMHBI, €IMHHIIBI M3MEPEHUS, KOCMHUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAJIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE IOPOJBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €JAMHCTBE Y4YCOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUUCKUMHU
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPUHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMamMH TIOBEJIEHUS U CIIOCOOCTBYIOT MpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0yYaIOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOyYaroOIIMXCA
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX ILICHHOCTHBIX OpUEHTALlMH U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, NTOHUMAaHMS 3HAYEHUS XHMHUYECKOM HAYKH B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW MH(MOpManuen o
IIEPENOBBIX JIOCTHXKCHUSX W OTKPBITHAX MHUPOBOW U OTEUECTBEHHONW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpoiCTBE MUpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEeIbCKOM, TBOPYECKOW H  APYruX  BUOAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM MESITENIbHOCTU MpH
BBINIOJIHEHUH YYEOHBIX, IIO3HABATEIbHBIX 3aJa4, BbBINOJIHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3/1AHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B TIpollecce H3TOH y4eOHOM JesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEIECHHE M TMOCTYIIKM CBOMX TOBAapUIIEH C NO3WULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIISIOLINE
OCHOBY Ul TOHMMAHMSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYyYECHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMbIE JUIsi OOBSICHEHHS HAOI0aeMbIX IMPOIIECCOB W SIBICHUH,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOATEIbHONW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATypOi, MOCTYHNHBIMU TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYeHHI0O W TIO3HAHHIO, JI0003HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €amMo0Opa3oBaHWIO, MPOEKTHOM M  HMCCIEA0BaTEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 3[10POBbBSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIECHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3[0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHI H
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KypeHusi),
HEOOXOJUMOCTH COOMIONICHUS] TMpaBui OE€30MACHOCTA TMpU  OOpAIICHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peasIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iIuuHOro poja,
YBaXEHUE K TPyAYy MU pe3yibTaTaM TPYIAOBOW JAESITEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUs TPEAMETHbIX 3HAHUNW MO XHUMHH, OCO3HAHHBIA BBHIOOP
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIemHON Mpo(heCcCHOHATIBHON AESITEIbHOCTU U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB a/IalITHPOBATHCA B MPO(ECCHOHATIBHOM Ccpesie;

6) 9KOJI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOLIEHHE K NPUPOJE KaKk HCTOUYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAaHMUs, TOHMMAHUE LIEHHOCTH 310POBOTO U
Oe3zomacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJEHUS
paBuJ O€30MACHOTO MOBEICHUS U pabOTe C BELIECTBAMU, a TAKXKE B CUTYyaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU WU3YUYEHUU XUMHUH, IS
pELICHUS 33/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAOM, IS TTOBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KYJIbTYpPhl, OCO3HaHHA [JIO0AIBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTed MX pPEIICHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PCHHSI OOIIEHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIC), KOTOpbIe oOecrneynuBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHUS WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHHWI: PacCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), UCIOIb30BaATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KiacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3UM MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHITh B TMPOIECCe IO3HAHMS TMOHATUS (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH, HUCIIOIh3YEMbIC B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUU 3HaK (CMMBOJ 3JIEMEHTA), XUMHUYecKas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON peakiuu — Mpu pelieHuH yueOHO-TI03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKH U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaKIIH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJIL30BaTh TOCTABJICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (OPMHUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NpUOOPETeHNE OIbITa IO TUTAHUPOBAHUIO, OPraHU3allMid M TMPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaONIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, MCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XWMHUYECKOTO COJCP)KaHUs, CIPABOYHBIC
nocoOus, pecypchl MHTepHETa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJBI U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHbIX W MO3HABATEIbHBIX 3a]1a4 ONpPEACIEHHOTO TUIa, MPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIOpPTAa HAa COCTOSHUE OKPYXKAIOIMIEH MNPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepPCcaibHbIe YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHI (B XOJie JAvaiora W (WJIM) AUCKYCCHM) TIO
cyuiecTBy  oOcykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/JIOKEHHOM 3a1a4H;

YMEHHS  TPEICTaBIsATh  MOJyYEHHBIE  pe3yibTaThl  IMO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JelaThb MPEe3CHTAINIO
pe3yIbTaTOB BBITIOJIHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
JabopaTopHOI pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABAaTENIbHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3ZHUKAIOIIKUX TPOOJIEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyX aeHusl, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIMS
COBMECTHBIX JEWCTBUW, OIpeneseHUe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIBHO OMpPENeNsITh U ACSTeNbHOCTH, IUIAHUPOBATD,
OCYILIECTBISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBIICHHOW IIeNid, yMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIpe/IaracMble B YCIIOBUH 3a/I1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX PE3yNbTAaTOB IO OCBOCHUIO O00s3aTEIBHOTO
COJEp>KaHusl, YCTAaHOBIIEHHOTO JaHHOW (enepanbHO paboueld MmporpaMMoii,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuIecKue s NpeaMeTHOW o0imactu «XUMHUS», BHIbI
JNEATEIBHOCTH MO  TOJYyYEHUIO HOBOIO  3HAHUS, €ro HMHTEPHpETAIH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC OCHOBHBIX XMMHUYECKUX TMOHSITHH: aTOM, MOJIEKYJa,
XAMHWYECKUU 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiIacCUpUKaAIUi PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
ApO aTOMa, B3JEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl A0JIA BELIECTBA
(mporeHTHAsE KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHUM U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKMCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COCJAMHCHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCY COEIWHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3UM (KOBAJICHTHasT W HWOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuwoanveckoro 3akona [J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHMMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMMHUYECKHUX DJEMEHTOB: pPa3inyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuonuueckas cucrema xumudyeckux osiementoB [l .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif siapa, 00IIee YUCIO DIICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy U COCTaBy YYacTBYIOIIMX B PEaKINU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopMmye
COEIMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIIUTEIIBHON JIEITEIBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 00O0OIIEHHE, CUCTEeMATH3alNIo, KiacCU(UKaIIHIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBS3€U — JIJI1 U3y4YEHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TIONYYEHUI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX [OHATHNW: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTWOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJICKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYeCKasi CBsI3b, TEIUIOBOM 3¢ deKT
peakiuuu, MOJlb, MOJSIpPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJJIEKTPOIUTUYECKAS IUCCOLMALUsA, PEaKLUd HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUHy,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHWE M  BOCCTAHOBJICHHUE,
aloTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInuecKas), KpHUCTAIUTMYecKas peniéTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pEaKUWW, NPeNesbHO I0IMyCcTHMas
xoHuenTpauus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX NOHATHH U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEAENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHH Mo (opmysiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON QopMmysie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHUH, THI KPUCTAILUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ileproanueckoil cucTeMbl XMUMUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHS «IJIaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYECKON Tabimie, ¢
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsAl sijapa, oOOIIee YHUCIO JJIEKTPOHOB M
pacmpeqieieHue UX 0 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB UM UX COEAUHEHUU B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B peakUuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIECHEH OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOHIME U crenupUUYecKue XUMUYECKHE
CBOMCTBAa NPOCTBIX W CJOXHBIX BEIIECTB, IOATBEPKIAs] ONUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOILIHUX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPAaBHEHHUS DBJEKTPOJUTHUYECKONM JUCCOLMALMM  KUCJIOT,
LIEJI0YEH U COJIEM, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMHA HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKUX IIPEBPAIICHUH B Pa3IMYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO M MOJISIPHYIO — MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO OJJeMeHTa 1o (opmyie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coONI0aTh  NpaBWIa  MOJb30BAaHHUA  XUMUYECKOM  MOCyAOd U
7a00paTopHbIM  O0OpYyJIOBaHMEM, a TakKe IMpaBWia OOpaIllCHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB II0 IIOJIYYEHHI0 W COOHPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICITUTEIBHON JCSITCIBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMAaTU3alMI0, BbBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJIEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(POBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHavajibHble XMMUYECKHE MOHIATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 540 5 bubmuorexka [JOK
' MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
19 BemectBa 1 xumnueckue 15 + 3 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20+5
Pa3nen 2. Baxkneiiue nmpeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK
' 00 okcuaax https://m.eds00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 8 1 bubnuoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI ) 11+ 12 1 1 bu6mmoteka [IOK
HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30+12

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 85

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JieNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO11ast XapakTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapakTepuCcTHKa XUMUIECKUX
2.3 anemeHToB VA-rpymmsl. A30T, hocdop u ux 7 1 bubmmorexa [JOK
' PYRERE ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 25



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

Paszgea 3. Mera/liibl 4 UX COeANHEHUSA

. bu6mmoreka [IOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUI 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemtectBa u MaTepuaibl B )KU3HU YEeJI0BEKA 3 Bubmorexa TOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYyeHHusl = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [lonsiTHE O METOAAX MMO3HAHUS B XUMHUH 1 bubmmorexa LHOK
A https://m.edsoo.ru/ff0d227e
9 [Ipenmer xumun. Posib XuMu# B KU3HU 1 bu6nuoreka [IOK
yejgoBeKka. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
[Ipaxtuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnmoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucreie BemecTBa U cMecH. CriocoObl 1 bubmmoteka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha npumepe 1 bubmorexa [JOK
Aet . PUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
but6mmorekxa [IOK
6 A 1
TOMBL I MOTICHYIIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHYecKre dJIEMEHTBI. 3HAKU 1 bu6nunorexa [JOK
(CHMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie u cinoXHbIE BellleCTBa 1 bubmmorexa LHOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB.

bub6nmoreka [IOK

10 X e . Baie
MMIeCKas opmysa. BaneHTHoCT https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX DJIEMEHTOB
OTHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d350c
14 KonuuectBo BemectBa. MoJib. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
15 KonuuectBo BemiecrBa. MoJib. bubmnorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
16 ®duU3NYECKue U XUMUYECKHUE SIBJICHUS. bubmmoteka [IOK
XuMHU4YecKask peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciaoBUs IPOTEKAHUS bu6muoreka [IOK
17 .
XUMHUYECKHUX pEaKLUN https://m.edsoo.ru/ff0d3al6
18 3aKOH COXpaHEHMS MacChl BELIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmaecTBa, MacChl
19 BEIIIECTBA IT0 YPaBHEHUSIM XUMHUYECKUX Bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Brruncnenus: Konm4yecTBa, MacChl
20 BEIIIECTBA [0 YPABHEHUSIM XUMHUECKUX bubmorexa LOK
N yp https://m.edsoo.ru/ff0d5708
peakiuit
Brruucnenus konuuecTa, Macchl
bu6nunorexa [JOK
21 BEIIIECTBA M0 YPABHEHUSM XUMHUUYECKHUX

peaxkuuit

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Brrancnenus KOJIM4YECTBA, MacCChbl

bub6nmoreka [IOK

22 ele e e
Bett CT]fa HO YPABHCHILIM XUMICCKHX https://m.edsoo.ru/ff0d5708
peaxuit
Knaccudukanmst XMMUYIECKUX peakIui
23 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
24 sHuukoneauct. O6o01IeHne 1 bubmmorexa [JOK
) Aer » https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIWsI 3HAHHHA
o5 KonTposabnas padora Nel no teme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKHAE PEAKLIAM https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocras
26 BO3 yxa Kucnopon — snemeHT u bubmmorexa [JOK
AyXa. pon https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ouznyeckue U XMMHYECKHE CBOMCTBA
27 KHCJIOpO/ia (peaKIuu OKUCIICHUS bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue o0 okcumax
CniocoOsI oNTyueHus: KUCIopo/a B
28 naboparopun iqn OMBIHIJIGI-?HOCTI/I brbmorexa [JOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoit 3¢ ekt XuMuIecKoi
29 peaKIu, IOHITHE O bu6nunorexa [JOK
TEPMOXHMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHOTEPMHUCCKHUX PEAKIIHIX
TomnuBo (He(Th, YrOiab U METaH).
30 3ar 513He1§1/1eq];03 yra CIIOCOOBI ;ro bubmorexa LHOK
P VX, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
31 [Tpaktrueckas padora Ne 3 mo Teme bubnuorexa [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«[lonydyenue u coOupanue KHCIOPOaa,
U3y4YCHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4ae2

Bonopoa — aneMeHT u rpoctoe

bubmuorexa [JOK

32
BelecTso. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
33 DU3NYECKUEe U XUMUYECKHE CBONCTRA bubmuorexa [JOK
BoJiopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuorexa [JOK
4 IT
3 OFUITHE O KHEIOTax 1 coix https://m.edso0.ru/ff0d50d2
35 Crioco0bI TTOITydeHHs BOJIOPO/Ia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
36 «[Tonyuenue v codupanue BOAOPOIa Bubmaorexa ITOK
yi - p poaa, https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €TO CBOWCTBY
37 MounsipHblii 00BEM razoB. 3aKOH bubmmnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrunciaenuss 00n€ma, KoIu4yecTBa
38 BEIIECTBA T'a3a MO €r0 U3BECTHOM bubmorexa HOK
Hl . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU O0BEMY
Brruuciienus 005EMOB ra30B I10
39 ABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa [HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
40 du3nyecknue 1 XUMUICCKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
41 CocraB ocHoBanuil. [TonsiTue 06 bu6muoreka [IOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HachIieHHbIe
A P P n bubmuorexa [JOK
42 Y HEHACBIIIIEHHBIE pacTBOPBI. MaccoBas

JIOJIS BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40
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[Tpaktrueckas padora Ne 5 mo Teme
«[IpuroroByiieHue pacTBOPOB C

bubmuorexa [JOK

43 . . .
onpeacseHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
44 Kontponbnas pabota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
45 OKcHbl: cOCTaB, KiIacCU(PUKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMMHYECKHUE CBOMCTBA
46 KI/ICJ'Iy;[HbIX OCHOBHBIX 1 aM()OTEpPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHWMsI: COCTaB, KIaccudukanms, bubmnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
48 ITony4eHnue ¥ XUMHYECKHUE CBONMCTBA bubmmnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
49 [TonydyeHue u XuMHUYECKHE CBOICTBA bu6muoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
50 ITony4eHnue ¥ XUMHYECKHUE CBONCTBA bubnmnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
51 [ToyueHnue U XMMHUYECKHE CBOICTBA bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
59 [TonyuyeHue u XUMHYECKHE CBOMCTBA bubmuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiraccudukanms, bu6nuorexa [JOK
53
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
54 [TonydyeHne U XuMHUYECKHE CBOICTBA bubmmoteka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
55 [TomydyeHue n XUMHUYECKHE CBOWCTBA bubnuorexa [JOK
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KHUCJIOT https://m.edsoo.ru/ffOdfee2
56 [TosnydyeHne u XuMHUYECKHE CBOICTBA bu6mmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
57 [TonyueHne u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
58 [lony4yeHue 1 XuMHUYECKHE CBOKWCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeanue): HOMEHKIATypa,
59 cnocoébII) HIZ)JI )eHHs[ XHMHquKHe bubmorexa LHOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
Comu (cpeaHue): HOMEHKIATypa,
60 cnoco((ibll3 HI([)J'I )eHI/ISI XHMHqZ(I:)KHe bubmmorexa [JOK
. yi ’ https://m.edso0.ru/00ad9474
CBOMCTBa
Conu (cpenHue): HOMEHKIaTypa,
61 CHOCOéLFI) o )eHI/ISI XI/IMI/I‘IZCPKI/IG bubmorexa HOK
N i ’ https://m.edso0.ru/00ad9474
CBOICTBa
Conu (cpeanue): HOMEHKIATypa,
(cp ) P bubmmoteka [IOK
62 CIOCOOBI MOTYYEHHSI, XUMHUUECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
Conu (cpeanue): HOMEHKIATypa,
63 CHOCOéLII) nli)n )CHI/ISI XHMHquKHe Bubnmorexa LIOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Perenue
64 SKCHEPUMEHTAIBHBIX 337a4 110 TEME bu6muoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
65 I'enernueckas cBs3b MEXY KIacCaMU bubmuoreka [IOK

HEOPTaHUYECKUX COCIMHEHUN

https://m.edso0.ru/00ad9a50
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bu6nmoreka [IOK

66 O06001IeHNEe U CUCTEMAaTU3aIIMS 3HAHUI
= H https://m.edsoo.ru/00ad9ch2
KonTtponsnast padora Ne3 o reme
67 "OCHOBHBIE KJIACChl HEOPraHMIECKUX bubmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIie MOMBITKY KiIacCUPUKAITTN
68 XUMUYECKHX JIeMEeHTOB. [loHsATHE O bubmorexa LHOK
’ https://m.edso00.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
[Tepunonnueckuii 3aKoH 1
bubnuorexa [JOK
69 [Teproauyeckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
sneMenToB [. 1. Menaeneepa
70 [lepuoapl, rpyImIel, MOATPYIIIIEL Bubmaorexa ITOK
P > TPYIIEL by https://m.edso0.ru/00ada52c
71 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX 000I0YeK
. bubmmorexa [JOK
72 aTOMOB 371eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MeneneeBa
XapakTepucTuka XUMUYECKOTO
73 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuotexa [JOK
IIepuonnueckon cucreme /. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauueckoro 3akoHa st
74 pa3BUTHUA HAyKU U npakTuku. /1. 1. bu6muoreka [IOK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
IpaXKTaHUH
75 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnmoreka [JOK

XUMHUYCCKUX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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76 Honnas xumuueckast CBsizb 1 bubmmorexa [JOK
https://m.edsoo.ru/00adac34
77 KoBanentHas noyisipHasi XuMU4ecKast 1 bubnmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
78 KoBasieHTHas1 HENMOISIpHAS. XUMUYECKas 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmnorexa [JOK
7 CTenens okucIeHis L https://m.edsoo.ru/00adae28
80 OKHCANTENBHO-BOCCTAHOBUTEIIbHbBIE 1 bu6mmoreka [IOK
peakuuun https://m.edsoo.ru/00adb076
bubnuorexa [JOK
81 OKucnuTeNr U BOCCTAHOBUTENN 1 https://m.eds0o.ru/00adb076
82 KonTponbnas padota Ne4 o reme 1 bubnmoreka [JOK
«Ctpoenue aroma. XUMUYECKas CBA3bY https://m.edso0.ru/00adb486
83 PesepBHblit ypok. O6001eHE U 1 bubmmnoreka [JOK
cucTeMarn3anus 3HaHUN https://m.edsoo.ru/00adb33c
84 PesepsHblit ypok. O600111€HNE U 1 bu6muoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9ch2
85 PesepBHblit ypok. O6001eHE U 1 bu6mmoteka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 85

[TPOI'PAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero H3yyeHHusi = o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnunoreka [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHUX JIEMEHTOB 1
N https://m.edso00.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bub6nuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «[ToBTOpEeHue u yriryOaeHne 3HaHUHA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»

5 Krnaccudukanus XuMuueckux 1 bubnuorexa [IOK
peakuuil 110 pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

bu6mmoreka [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHUHU.
Bbubmmorexa [JOK
8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaKIMU U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOT'O paBHOBECH A

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHbIe U ciia0ble bubmorexa LIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 Honurple ypaBHEHUS pEaKIIUN Bubmorexa OK
M peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE MPEACTABICHUN bubmaorexa [JOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKOHN TUCCOIUAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTaBICHUN 00 bubmmorexa LHOK
bed " https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLUALINN
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIHZE COTICH https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenune 3KCrIepuMeHTaIBHBIX Bubmorexa TOK
P https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padota Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUA bubnnorexa [IOK
p a THHATIHA. https://m.edsoo.ru/00addecQ
XHUMHUYECKUE PEAKIIMU B PACTBOPAX)»
OO6m1ast XxapaKTepuCTHKA TAJIOTCHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDE bubmmorexa TOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ComnsiHast KMUCIIOTa, bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKUE CBOICTBA, MOJyYEHHUE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonyuyeHnne COITHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
M3y4yeHue e¢ CBOMCTB»
Boeruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIINH, €CIIN OIUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas XxapakTeprUCTHKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpOeHHUE, bubnmnoreka [JOK
(bu3MYeCcKre U XUMHUECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuapl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKaIlIue B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpebl COeAMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [JOK

29 XHMHYECKHE CBOMCTBA, ITOJIyUEHUE U
i https://m.edso0.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o reme
30 «Ilonmyyenne amMmmuaka, H3y4eHue ero bubmorexa [JOK
. > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue U bubnunoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 oOpenuii. XuMu4eckoe bubmorexa HOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
dochop. Oxeun docdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IOTy4YeHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX yI0OPEHUH. bubnuoreka [IOK
3arpsi3sHEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu Eng g)mniec;;le Y XHMHYECKHE bubmorexa [JOK

PHPOE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunsl yriaepona, ux Gusnveckue u bubnuoreka [JOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYrosbHast KUCIOTA U €€ CONn bubmorexa HOK
https://m.edso0.ru/00ae006c
[Ipaktrueckas padota Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmorexa OK
https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubnmnoreka [JOK
«BaxkHenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
KonTponbnas padota Ne3 o reme

42 «Baxueimme HeMeTalIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIMHECHHU S
OO01as XxapakTepUCTUKA XUMUYECKUX
AJIEMEHTOB — METAaJUIOB.

43 MeTtannauueckas CBSI3b U bu6mmoreka [IOK
METAJIINYECKAs] KPUCTALINYECKAS https://m.edso00.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMHUYCCKUN P

HanpsH>KEHUH METAILIIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. BeruuciieHus mo

45 aBHEHUSIM XUMHYECKUX PEaKIIAi bubmnorexa [JOK
yp peaKiy, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 IloHsiTHE O KOPPO3UHU METAIIJIOB bubmorexa [JOK
PP https://m.edso00.ru/00ae1278
bu6mmoreka [{OK
47
Ilenounbie MeTa bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimnme coequHeHU KaabIIUA bubmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAaHUHU
59 JKEcTKOCTh BOJEI U CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
IIpakTuyeckas padora Ne 6 mo Teme
53 "KEcTKOCTL BOOBLI 1 METOAEI €€ bubmorexa LIOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [JOK
54 A I
TEOMHIHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edso0.ru/00ae1d86



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
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

OKCI/II[BI, THAPOKCUIBI U COJIM KEJIE3a

bu6mmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre 1 cucreMaTHu3anus
3HAHUU
[TpakTuyeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubnuorexa LIOK
59 .
«BaxHeinnme MeTajuibl U UX https://m.edso0o.ru/00ae3de8
COETUHEHUS»
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIU, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COCPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakiumn
61 O06001eHne U cucTeMaTH3alus
3HAHUU
KonrtponbHas pabora Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
63 BemecTsa u maTepuaisl B bu6mmoteka [IOK
TOBCEIHEBHOM KN3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubmuorexa [JOK
OKpPY KaroLLEen Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubnuorexa [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubnuorexa [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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

cucremMarusanuia 3HaHHUHI

https://m.edsoo.ru/00adb33c

68 PezepHblii ypok. O6001meHE U

cUCTeEMAaTH3al U 3HAHUU

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

[Mabpuensn, O. C. Xumus-8: yueOHUK 151 00111e00pa30BaTEIBHOTO YUPEKICHUS
.- M.: Ipocda, 2017

INabpuensn, O. C. Xumus-9: yueOHUK 17151 00111€00pa30BaTEIBHOTO YUPEKICHHUS. -
M.: Jlpoda, 2017

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.mon.gov.ru Mua#cTepcTBO 00pa30BaHus U HAYKH

http://www.fipi.ru TTopran ®UIN — DenepanbHblii HHCTUTYT MEIarOTHYSCKUX H3MEPEHHIA
http://www.probaege.edu.ru ITopran Eaunblit sx3ameH

http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe 06pa3oBaHue
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepasnbHblii IEHTp TECTUPOBAHUSL.
http://www.pedsovet.org Beepoccuiickuit Uatepuer-IleacoBert.


http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
http://www.pedsovet.org/




