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MNOACHUTEJIBHAS 3AIIMCKA

[IporpamMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOM
oOpa3oBaTeabLHO TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHMUsI, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil MmporpaMMel
BOCITUTAHUS U C y4ETOM KOHILICTIIIMU MPENoJaBaHus Y4eOHOTO IpeIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xumum AAET TPEACTABICHHE O IEJAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHue,
MpeAyCcMaTPUBAET pACIpPENEICHUEe €ro Mo KiaccaM W CTPYKTypHpPOBaHHUE IIO
pa3jenaM W TeMaM [porpaMMbl IO XUMHH, OMNPEAENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIep>KaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEIBHOCTh HM3YUYEHHS XUMUHU € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTrO MPOIECCa, BO3PACTHBIX
OCOOEHHOCTEM  OO0yYaroluXCsi, OIpeAeNseT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro o0Opa3oBaHusl, a TakKe TpeOOBaHUM K
pe3yapTaraM 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIeH U3yUYeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYarolerocsi 1Mo OCBOCHHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
o0yyJaromierocs, ero MpeACTaBICHUN O MaTEpUAIHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT GOopMUPYEMbIE XUMUEH MPEACTABICHUS O B3aHMMONPEBPAIICHUIX
DPHEPTruM M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECCKOM,
MUIIEBOM U DKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3allid  BO3MOXHOCTEH IS  CaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITCIPHOW  Y4EOHOUW  JIESITeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CHeUUM(UKON HaydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs,Aa HA €UHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyYaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XMMHUU OOECIEUMBAIOTCS CHELMPHUKOIM
COJEp)KaHusl  yuyeOHOro MpeAMEeTa, KOTOpBIM  SIBISETCA  ME€Jaroruyecku
alaliTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Talre eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBl MEPBOHAYAIbHBIX MOHSATUA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMUM W HEKOTOPBIX OTHAEJIBHBIX 3HAYUMBIX IIOHATHN
OPraHUYECKON XUMUH.

CtpykTypa coiep:kaHusl MNPOrpaMMbl MO XHUMHH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoaa kK e€ uzydyeHuto. CoaepikaHHe CKIAAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHUM30BaHbl MO MPHUHIMILY
IIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 3IEKTPOIUTUYECKOM JUCCOLMALMU BEIIEeCTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JAPYrOMY, BBINOJNHSS (DYHKIMM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHUS U MOJIyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMAYECKON COCTABIIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MNpUpOIbl, LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHUs B Hayke. M3ydeHWe XMMHM HPOUCXOAHUT C IPHUBJICUYECHHEM
3HaHUU M3 paHee U3YyYEHHBIX Y4eOHbIX mpeameToB: «OKpyxaromuii Mupy,
«buoinorus. 57 knacce» n «dusuka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHHE 3HAHUKW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaya y4yeOHOTrO MpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKUX
3HaHUU — BaXHEUIIUX (AaKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JOCTYNHBIX 0000IIEHNN MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKu, B



MpUOOIIEHNM K HAy4YHBIM METOJIaM TO3HAHUS TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH IMO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HUCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHM IMpaBWJ O€30MacHOro oOpallleHHus ¢ BelleCTBaMU B
MTOBCEHEBHOM KU3HMU.

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

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOe MpPHOOIIeHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON IM03HABATEIbHONU JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

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

— (dopmupoBanue o0OmEeNH (QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH M OICHWBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpa, WCIONB3ys 3HAHWS WM OIBIT, MOJYyYEHHBIE TPH H3YYCHHUH
XUMUHU, TPUMEHITh WX TPU PEIICHHH MPoOJeM B TOBCEIHCBHOW XWU3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opMmupoBaHHEe Y OOYYAOIIMXCS TyMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1[eJIECO00Pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOM JCSATENBHOCTH B IENAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(HIIS M HAMPABICHHOCTH IabHEUIIIETO
oOy4eHus.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX JUISI HM3YyYCHHWs] XMMHHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOax MO3HaHMWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CUMBOJBI XHUMHYECKHUX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KonnuectBo BemectBa. Moib. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJIAa CTPYKTYpPHBIX €OUHUI BewiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsI PEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BeIIeCTB. XUMHUYeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX PeaAKINil (COeUHEHUS, PA3I0KEHHUs, 3aMEeIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B J1abopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3nYecKuX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINSA, XpoMaTorpadusi, IpoBeIeHNE OYUCTKU TTOBAPCHHOU
Col, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTAaTOB  IPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHUYECKHUX BelllECTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — 3J€MEHT ¥ IpocToe
BemlecTBo. Haxoxnenwe kuciopona B mpupone, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoma. CrocoOb!



MOJIYYCHHUST KHCIopofa B JjabopaTopuu W THpoMmbinuieHHOCTH. 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. HaxokneHue Boaopoja B
npupoae, GU3MYECKHe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

@dusnueckne CcBoOWcCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL.
HacelllleHHbIE M HEHACBIMIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponbe pacTBOpOB B mpuposie U B )KU3HHU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Okcuabl. Kiaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHBbIE, amM{pOTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa okxcuaoB. Duznueckue W XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHWN: IWIETOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuil. dusznueckue M XMUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHE cBoMcTBa KuCIOT. Psgan axtmBHOcTH MetauioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnueckas CBSA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COEIUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPHKAHNS KUCIOPOJa B BO3AYyXE, MOJTyUYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHusi TopeHus (Tmokapa), O3HAaKOMJIGHHE ¢ O0Opas3llaMu OKCHIOB H
OMHMCAHWE WX CBOMCTB, MOJydYeHHUE, COOMpaHWE, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KoJimyecTBOM 1 MoJib, HcCClieIoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEAECIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HaTpueM U KajbleM) (BO3MOXHO HCIOJb30BAaHUE BHJICOMATEPHAIIOB),



WCCJIEOBaHUE O0pa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaO0JI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (1) ¢ pacTBopoM cepHO#l KHCIOTHI,
KHCJIOT C METaJUIaMU, PEaKUUil HEUTpalM3allH, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIA APYTHMM M3 PACTBOpA COJIM, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 33a/a4 10 Teme «BaxHenmme kiaccbl HEOPTaHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumoamuyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIacCU(PUKAIMU XUMHYECKUX 3yieMeHTOB. I[loHsitue o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE W IIEIIOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
N.  MenngeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (bopmbI
[Iepuoanueckoit cucremsl xumuueckux sneMeHToB 1. M. Menneneesa. [lepuonsl
U rpymnnbl. PU3UYECKUNA CMBICI IOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUOaa U
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiXx 20 XMMHUYECKHX  JJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB JJId pa3BuTus Hayku U npaktuku. J[. M. MenaeneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajieHTHasi (TMOJIIpHAsT YW HENOJSPHAs) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb okucneHus. OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METANIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, IMPOBEACHUE OIIBITOB,
WIJUTIOCTPUPYIOIIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUui
(ropenue, peakliiy pa3oKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU HM3yUYEHUH XUMUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHSATUM, TaK U MOHATUH, SBJIAIOIIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01re ecTecCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, TEopus,
3aKOH, AaHaJU3, CHUHTE3, KIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®usuka: marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: orocuntes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE IOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnogmueckuit 3akoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPHUOJIOB, Kalusl, KaJIbIUi MU HX
COCOMHEHUN B COOTBETCTBUM C TMOJIOKEHUEM »HJIEMEHTOB B Ilepmommueckont
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOW CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIMIECTB. XUMUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSLIMXCA K pA3JWYHBIM KJIAaccaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMAYECKUX peaklMii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaklud BEUIECTB, MO TeIuioBoMy 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTalu3aropa). DK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [lonstue o0 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [IoHsTHE 0 XUMHYECKOM paBHOBeCHU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHWYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE ~ pEAaKIMM,  BJICKTPOHHBIM  OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakiu. CocTaBiIeHUE YPAaBHEHHI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUd C  HCIOJb30BAHWEM  METOJ]a
AJIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHrnoHbl. MeXaHH3M AUCCOLMALMM BEHIECTB C PA3NMYHBIMU BHJAMHU
XuMHU4eckoil cBsizu. Crenensb nucconuanuu. CUIIbHBIE U CTa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM M COJIEd B CBETE NPEACTABICHUNA 00  BIEKTPOJIMTHYECKOU
nucconuanuu. KauectBeHHble peakiiy Ha HOHBL. [IoHsATHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMUA KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — METAUIOB W HEMeTaIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEaKIUH
OT BO3JCHCTBHUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB BEUIECTB, HpoOLEcCa IUCCOLUALMU KHUCIIOT, IIEJIo4Yed U CcoJiel
(BO3MOXHO  MCHOJIb30BaHUE  BHJIEO  MATEpUAJIOB), IMPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ OPU3HAKM  IPOTEKaHUS  peakluii HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, O00pa3oBaHHE BOJAbBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHBIX pPEaKUUMid HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUecKue CBOMCTBAa MPOCTHIX
BEIIECTB — TaJloreHOB. XHMMHUYECKHE CBOMCTBA Ha IMpUMEpe  XJopa
(B3aMMOJEHCTBUE C METaUlaM{, HEeMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJa Ha OPraHM3M YeJoBeKa. BakHeillne XJIOpUABI U HUX
HaXOXKJEHUE B IPUPOJIE.

O6mrast xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u ¢u3NYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK NMPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kuciaoTa, (QU3HYECKHE W XHUMHUYECKHE CBOHCTBa (0OmHME  Kak
NpeACTaBUTENsl Kiacca KUCIOT M crnenuduueckue). XUMUYECKHUE peaKiu,
JeXaliue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJMyYeHUs] CEPHOM KUCITOTHI.
[IpumeneHue cepHor KUCAOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAs PEAKLINS Ha



cynabdar-uoH. Haxoxaenune ceppl M €€ COeIMHEHUH B HpUpoOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusznyeckue U xuMudeckue cBoicTea. KpyroBopot asora B mpupoae. AMMuUak, ero
dusznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MOJydeHue U npumMeHeHne. Colu aMMOHHS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoydeHue, (pu3nyeckue u XUMUUYECKHE
CBOMCTBa (0OIIME Kak NpEACTaBUTENA KJacca KHUCJIOT M crenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO31yXa, MOuBbl U BOA0EMOB). Docdop,
aioTpornHeie Moaudukanuu Qocdopa, Puznyeckrne M XUMHUECKHE CBOWCTBA.
Oxcun docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJIEpOoJ,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACIPOCTpaHEHUE B TMPHUPOJE, (GU3MUECKHE U XHUMHYECKHE
cBoiicTBa. AncopOums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
buznueckue W XUMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPTraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aJlbHOTO TOTEILICHHWS KJIMMaTa, MapHUKOBBIN
addekr. YroapHas KUcaoTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKHE CBOWCTRA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

ITepBoHayvasibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poid B KM3HM 4elloBeKa. MarepuaibHOE€ E€AMHCTBO OPraHMYeCKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usmueckue W XUMHUYECKUE CBOWMCTBA, TIOJyYCHHE W
npuMmenenue. CoeauHeHuss KpemHHs B mnpupozge. OOmume mnpenctaBieHus 00
okcuae kpemuus (IV) u kpemuueBoil kucinore. CHIMKATBI, UX HCIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxkHelne CTpouTenbHbIE MaTepualbl: KEpamuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiaembr 6e30macHOr0 MCIOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOIIO/IEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKarole (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHWE C o0pa3naMu XJOpPUIOB (TaJIOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COENUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, M3YYEHHE XUMHUYECKUX CBOKCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEECHNE KaUeCTBEHHOM peaKIuu Ha CyJIb(aT-
UMOH U HaOJIOJIeHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHUE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M UW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-MoH U U3ydeHHE NPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), U3y4eHUe MozeIen
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOIMKM  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 CHUIMKATHOW MPOMBILUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTtasibl M MX COCAMHEHUA

OO61ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHToB J[. W.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMYecKass  KpUCTaJUIMYecKas  pemerka.  DJIEKTPOXHUMHYECKHH  psif
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl Toy4YeHus: MeTamioB. lloHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
crocoObl 3amThl UX OT Kopposuu. CraBbel (CTadb, YyTyH, IIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[lenounble MeTalIbl: MojoXKeHue B Ileproanyeckoit cucteMe XUMUYECKHX
sanementoB JI. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHHE B MPUPOJIE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUILI HaATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METauIOB M UX
COeJIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMWA: IOJOXKECHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0KJICHHUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeiimue coeauHeHUs KanblUus (OKCHUIl, THIPOKCHUI, COJIH).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFoMHHUN: TION10KeHUE B [leproindeckoi CuCTEME XUMHUYECKUX JIEMEHTOB
J. U. MenneneeBa, crpoeHue atoMa, HaxoxkaeHue B mnpupone. dusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckon cUCTEME XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMma, HaxXOXKIECHHE B npupone. 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  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJCHCTBUSA OKCHAA
KaJIblIUS U HATpUsi C BOJON (BO3MOXXHO UCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB MKECTKOW BOJIBI, MPOLIECCA TOPEHUS JKeie3a B KHUCIOPOAE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJICOMATEPHUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEAKIMi HAa MOHBI: MAarHUS, KaJbIUs, aJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (II1), meau (II), HAGMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HaTpusl, Kalusd W KajabUus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxuerue
METaJUIbl U KX COCTMHEHUS».

XuMHuA U OKpY:KaIIas cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JXKM3HU 4YeJIOBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpennl (mpenesibHas JA0MmycThMast
KOHIIeHTpaius BemlecTs, nanee — [1/IK). Ponp xuMun B pelieHNH 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnbnie céasu



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

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4dHbIH (akT, TUMoTe3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccuuKamus, TEPUOANYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJETUPOBAHUE, H3MEpPEHHE, MOJENb, SBICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dwusuka: MaTepus, aTroM, OJCKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHU],
U30TOIbI, PagUOAaKTHBHOCTh, MOJICKYJa, OSJCKTPUYCCKHA 3apsili, MPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTATUTMYECKAs
pemérka, CruiaBbl, (U3UUECKUE BEIMYMHBI, €AMHUIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢gorocunres, apixanue, Oouocdepa, IKOCHUCTEMA, MHUHEpAIbHbBIC
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpabl, TOPHBIE IOPOJBI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMaMH TIOBEJIEHUS U CIIOCOOCTBYIOT MpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0yYaIOIIUXCSl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4aroOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlMM U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, ITOHUMAaHMS 3HAYEHUS XHMHUYECKOM HAYKH B IKU3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
IIEPENOBbIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM U OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOILIIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEeIbCKOM, TBOPYECKOW H  JAPYrMX  BUJAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITENbHOCTH MpHU
BBINIOJIHEHUHA YYEOHBIX, IIO3HABATEIbHBIX 3aJa4, BBIIOJIHEHUH XHMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMaHUIO
YU B3aUMOINIOMOIIM B TIpoliecce 3TOM yueOHOW MAesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEIECHHE M TIOCTYIIKM CBOMX TOBApUIIEH C TMO3WULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIISIOLINE
OCHOBY Ul TOHMMAaHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEIOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHHUU II0
XUMUHU, HEOOXOIUMBbIE ISl OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHUM,
M03HABATENIbHOM, MH(POPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

MHTEpEC K OOYYEHHI0 W IO3HAaHUIO, JIFOO03HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, MPOEKTHOM H  HCCIENOBATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIECHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3[0pOBBIA 00pa3 ’KW3HHU, OCO3HAHUE IOCIEACTBUI H
HEMPUATHE BPEJIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIONICHUS] TMpaBui O€30MACHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTUUYECKOMY M3yUEHUIO ITpodeccuil U Tpyia pa3inuyHOTO PoJia,
YBaXKEHHUE K TPYIAy W pe3yJbTaraMm TPYJIOBOW JESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUA [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUU MPOIOKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON PO(hEeCcCHOHATBEHOM NeATEIbHOCTH U PA3BUTHUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOUIEHWE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE IEHHOCTH 3JJ0POBOrO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
MpaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIOJEH;

CITIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJydaeMble MPU WU3YUYCHUH XUMUH, IS
pELICHUS 33a/1a4, CBS3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENOU, IS TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUA TJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW MX pPEIICHUs MOCPEJACTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIHLHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaqMETHBIX pE3YJAbTATOB BBIACISIOT 3HAYUMbIC IS
dbopMUpOBaHUS MHUPOBO33pCHMSI OOIEHAYy4YHbIE TOHATHUSA (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3THX NPEIAMETOB (DOPMUPOBATH MPEJACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), KOTOpble oOecrneynBaoT (HopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWM: PacKPBIBaTh CMBICT XMUMHYECKUX TMOHATHHA (BBIIETSATH WX XapaKTEPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BATh
MOHATHUS 17151 OOBSICHEHUS OTJIETbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KJIacCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHSTh B TMPOIECCE TIO3HAHUS TMOHATUA (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUS —
XUMHYCCKHIA 3HAK (CHMMBOJ 3JICMCHTA), XHMHYecKas (opMylia W ypaBHCHHUC
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIIATH U XaPAKTEPU30BATHh CYIIECTBEHHBIC
MIPU3HAKH U3y4aeMbIX 00bEKTOB — XUMUUYECKHUX BEIIECTB M XUMUYCCKUX PEAKITHH,
BBISIBIIATE  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U |
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIIOJb30BaTh TOCTABJICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NPUOOPETCHUE OIbITa [0 TUTAHUPOBAHUIO, OPTaHMU3AIlMUd M IPOBEIACHUIO
YYCHHUYECKHX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (OPMYITHPOBATH O0OOIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHMUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM TPECTABICHUS, TTOJIYIaeMYI0 U3 Pa3HBIX MCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs ~JUTEparypa XHMHUYCCKOTO COJICP)KaHUs, CIPABOYHBIC
nocobusi, pecypcel MHTepHEeTa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3nYHbIe METOJBI U 3alpOChl MPU MOUCKE U 0TOOpe
uH(OpPMAIlUM U COOTBETCTBYIOIIMUX JIaHHBIX, HEOOXOJIMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBIIQJICHUE KYJIbTYPOIl aKTHBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJlayd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B Ipolecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIMCTBA W TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepcaJdbHbIEe YUeOHbIe 1eiicTBUS:

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

YMEHHsSI ~ TPEICTaBIsATh  MOJYyYEHHBIE  pPe3ylbTaThl  MO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JenaTh MPEe3CHTAIHIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOPHOrO OIIbITa,
71ab60paTOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABATENILHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3ZHUKAIOIIKUX TPOOJIEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEWCTBUW, OIpenejeHUe KpPUTEpPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh LEIN ACATEIHHOCTH, TIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 33J7]a4, CAMOCTOSITEIPHO COCTaBISATH WU KOPPEKTUPOBATH
MIPEUIOKEHHBIM  AJTOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUU 3aJaHUM C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKIHUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBIICHHOW IIeNd, yMEHHE
WCITIOJIB30BATh M AHAIM3UPOBATH KOHTEKCTHI, TIPEIJIaracMbI€ B YCIOBHUH 33 IaHUA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJEpKaHusl, YCTAaHOBIIEHHOTO JaHHOW (enepanpHO paboueid MporpaMMoil,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, CcHenuPUIECKue [ MPeAMETHOM o0jacT «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHUI0 HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
peo0pa3zoBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATHh CMBIC OCHOBHBIX XMMHUYECKHX IMOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTh, OTHOCUTEbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULIATENIBHOCTb, CTEIICHb
OKHCIICHUS, XMMHUYECKasl peakius, KiIacCUpUKAIUi PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUd 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasi CBs3b, MOJIAPHASs] U HEMOJIsIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl A0JIA BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTH 3TH HOHITHUS [IPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

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

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbich [lepuomnueckoro 3akona J[I. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJsioxkeHus B Ilepumonnueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh M XapaKTepHU30BaTh TaONMMUHylO (opMy Ilepuoanueckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3nyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TIEPHOJIbI, COOTHOCHUTH O0O0O3HAUYCHMs, KOTOpPhIE HUMEIOTCS B
tabnuue «llepuoguueckass cucrema xumuueckux osnementoB J[. W.
MeHneneeBay ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siapa, 00Iee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX [MpEBpalllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYI0 MOJICKYJSIPHYIO M MOJSIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIIUTEIIBHON JIEITEIBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alNIo, KiacCU(UKaIIHIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBS3€U — JIJI1 U3y4YEHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAaHUS ~ XMMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBwiaM oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TIONYYEHHUIO U COOUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJJAaHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOIIBI0 HHANKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

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

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHITUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU d(DEeKT
peakiuu, MOJlb, MOJSIpHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMAlUS, PEAKIUU HOHHOIO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAaHOBUTEIb, OKHCICHHE U  BOCCTAHOBIICHHE,
aJJIOTPONHUsA, aM(POTEPHOCTh, XUMHUECKAsl CBA3b (KOBAJIECHTHAs, MOHHAs,
MeTaJJINMYEcKasi), KpUCTAITIMYECKass pemeérka, KOppo3Hs METaJuIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pEaKUWW, NPeIesbHO JIO0IMyCTHUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMHYECKHUX NOHATHH U
NPUMEHSATH 3TH MOHATHS NPU ONKMCAHUH BEIIECTB U X MIPEBPAILCHHUIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJS COCTaBJIeHUS (HopMyI
BEILECTB U YPABHEHUN XUMHWUYECKUX PEAKLINM;

OINPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX IEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHH Mo (opmysiaM, BUJ XUMUYECKOH
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON QopMmysie, XapakTep Cpenbl B
BOJHBIX PaCTBOPAax HEOPraHWYECKHUX COCAMHEHWM, THI KPUCTAUINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTepU30BaTh
Tabnnunyo Gopmy Ileproanueckoil cuCTeMbl XMMUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpPbIE MMEIOTCA B MEPUOJUYECKOW Tabiuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTHUKAMU  CTPOCHHMS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB | 3apsii  sapa, OOINee YHCIO AJIIEKTPOHOB U
pacmpefieieHue UuX IO DJJEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
npeesax MajblX IEPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M creuuUuYecKkue XUMHYECKUe
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
OpUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUi;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS peaKIWii, TOATBEPKIAAIONINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpaIlleHUd B Pa3IWYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO H  MOJIIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PACUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  IpaBWIa  MOJb30BAaHUA  XUMUYECKOM  MOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 10 IIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMHU, TOATBEPKIAIOIMINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapOoHar-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTIEPAllNH MBICIIUTEILHON NESITEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OIIeHUE, CHUCTEeMATU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIHPOBAaHUE, SKCIEPUMEHT (pealbHBIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK
' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bub6mnoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilondarue o kucinorax bubnuoreka [JOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK
' OCHOBAHHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. 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
XAMHYECKHX 31eMeHTOB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

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

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

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[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 Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 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-rpynmsl. A30T, hocdop 1 ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkselinme MeTayuibl U UX COEIUHEHUSI 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 IIVTAHUPOBAHUE

8 KUIIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
Ne uudposeie
Tema ypoka Kourposbnublie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Posib XUMUU B KU3HU 1 bub6mnoreka [IOK
yesioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOMAX IMO3HAHMS B XUMHUH 1 bubmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1A0OPATOpHUH U IPUEMBI OOpaIIEHHS C 1 bubmorexa [JOK
paTOpHI 1 P pail https://m.edsoo.ru/ff0d23dc
J1ab0paTOPHBIM 000PYTOBAHUEM)
Yucteie BemecTBa U cMecH. CIocoObl bu6mmoreka [IOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 caljeceﬁ (Ham I/III)V[e € OYUCTKH noia €HHOH 1 bubmorexa [OK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBT H MOJICKY BT https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE FTEMEHThI. 3HaKH (CUMBOJIBI) 1 bubnuoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorera [JOK
p . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MONCKYIIPHOE YUCHUE 1 bubmorera I[JOK
YAp y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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

Xumuueckas popmyra. BaneHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocuTeNIbHAs aTOMHAs Macca. bubmuoreka [JOK
11
OTHocuTeNnbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Monb. Mousipaast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yci0BUSA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX PeaKIuid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChI BEIIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrrunciaeHus KoJIM4yecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YPaBHEHUSM XUMUYECKUX PEAKLIUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/Iqu):HHﬂH A3JI0KECHUS 3a151)e elllma bubmorexa HOK
A P ’ B ’ https://m.edso0.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBI-
19 SHIUKJIOTIETUCT 0606yII eHUE U bubmorexa LIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
Konrtponsnas padora Nel o Teme «Bemectsa bubnuoreka [IOK
20
U XUMUYECKUE PEAKLIUID) https://m.edso0.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 KI/ICJJI'I}(I)XO — BJIEMEHT U MPOCTOE Beﬂy:cmo bubnmorexa [IOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKre 1 XUMUICCKHE CBOMCTBA bu6mmorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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

KHCII0po/ia (peakliMyi OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcunax

https://m.edsoo.ru/ff0d4614

CriocoOslI mostyueHus: KUCIopoa B

bu6mmoreka [IOK

23 0 .
H1aDOPATOPHIL I HPOMBIHILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpuMeHneHnue kucnopoa
TermmoBoit 2 hHEeKT XUMHUUESCKON PEaAKITNH,
24 IIOHSITHE O T(i)(bMOXI/IMI/IIIeCKOM paBHeHI/II/I bubmorexa [JOK
p P : https://m.eds00.ru/ff0d4790
9K30- M YHJIOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedThb, yroyib U METaH).
25 3ar }I3HeI§I/Ie(11;03I[yra CII0COOBI t):ro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTruyeckas pabora Ne 3 o Teme
26 «ITonyduenne u codupaHue KHCIOpOIa bubmorexa [JOK
7 1P posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bomopoa — sneMeHT 1 mpocToe BEIIecTBO. bu6mmoreka [JOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecknue 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsaTHE 0 KHCHIOTaX U COMIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oNTy4eHust BOJIOPOa B bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 o teme
31 «ITonyuenne u cobupanue BOIOPOIa bubmmorexa [IOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTB)
N n bubmuorexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaAPO https://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIUYECTBA BEIECTBA Bbubmmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d542e

ra3a 1o ero M3BeCTHOMY KOJIUYECTBY
BEILIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 06bEMOB ra3oB [0 YpaBHEHUIO

bu6mmoreka [IOK

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX
pearl . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bub6mnoreka [IOK
36 C i. I1 o
octaB ocHoBaHui. [ToHsATHE 00 MHIUKATOpaX httos://m.edsoo.ru/ffod59e2
Boga xak pactBoputens. HaceleHnaslie u
37 He}facmmepHHme paCTBO bl MaiL(I:OBaSI JIOJISt bubmorexa LIOK
P Pl https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o reme
38 «ITpuroroBneHne pacCTBOPOB C ONPEAETEHHON bubmorexa HOK
P . . P p e https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJIacCUpUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XuMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, Bbubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmoreka [IOK

45 [TonydyeHune u XMMUYECKUE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CrocoObl bubnuoreka [IOK
MOJy4YECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAJIbHBIX 3a/a4 M0 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edso0.ru/00ad9b7c
COCTUHEHUN)»
48 I'eneTnyeckas cBA3b MEXKAY KiIaccaMu bubnnorexa HOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso00.ru/00ad9a50
bub6mnoreka [IOK
49 O06001IeHre ¥ cCUCTeMAaTH3AIHS 3HAHHUHA
B H https://m.edso00.ru/00ad9ch2
50 KonTponbnas padota Ne3 o teme "OcHoBHbIE bubnnorexa HOK
KJIACChl HEOPTAaHUYECKUX COCTUHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XI/II\I/)II/IIIGCKI/IX 9JIEMEHTOB gom?ne 0 Tpymmax bubnmorexa LHOK
' Py https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u llepuoanueckas
52 cucTeMa XuMudeckux anemeHToB 1. 1 bubmorexa [TOK
T https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [TepwoapI, TPYIIIBI, TTOATPYIIITHI bubmorexa [TOK
P > TPYITIE, Py https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX sIJIED. bubnmoreka [JOK
N3otomsr https://m.edsoo.ru/00ada342
CtpoeHue >1eKTpOHHBIX 000710YeK aTOMOB
55 anemeHToB [lepuonnyeckoit cucremsr /1. U bubnmorexa [IOK
proa Y https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTuka XUMHUECKOTO 3JIEMEHTA 110 bubnmoreka [JOK
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ero noJyioxkeHuto B [lepuonnueckoit cucreme
. U. MenneneeBa

https://m.edsoo.ru/00ada824

3HaueHHUE HCpI/IO,I[I/ILIeCKOFO 3aKOHa AJIsd

bu6mmoreka [IOK

> DasBHTI HayKH H,,HpaVKTHKH' A 1. . https://m.edsoo.ru/00ada96e
MeneneeB — yu€HbIH, Me1aror U rpaxaaHuH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB 1 bubnuoreka [IOK
XAMHYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [{OK
59 VowHas xumueckas cBash . https://m.edsoi_.[ ru/00adac34
60 KoBasienTHast moJsipHasi XUMHUYECKas! CBSA3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XUMHYECKas CBS3b 1 bubmoreia HOK
https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
62 Crenenp okncnemis . https://m.edsof ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH 1 bubnmorexa [IOK
https://m.edsoo.ru/00adb076
bu6mmoteka [IOK
64 OKHCIUTETN ¥ BOCCTAHOBUTEH 1 htt[:)S://m.edso<])_.I ru/00adb076
65 Kontponsnas padora Ned o teme «CtpoeHue 1 bubnuoreka LIOK
aroMa. XHUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHUE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHUi https://m.edso0.ru/00adb33c
67 PesepBHbIit ypok. O6001IeHNE 1 1 bubnmorexa [JOK
cUcTeMaTH3aIys 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIit ypok. O60011eHNE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
[Tepuoanueckuii 3akoH. [leproanueckas
1 cUucTeMa XuMHueckux snemenToB /1. 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
2 XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LHOK
p P https://m.eds00.ru/00adb6b6
MIEePHOJIOB
3 Krnaccudukanus 1 HOMEHKIaTypa 1 bub6mnoreka [IOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme
5 «[ToBTOpEHUE U yriyOaeHNE 3HAHWIA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
5 Knaccuukanus XuMu4eckux peakiui no 1 bubnuoreka LIOK
pa3IM4YHBIM [IPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOW PEAKIINH.
7 [Tonsitre o FOMIz)FeHHBIX U TeTe OFGI;)HHLIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKnusax
[TonsATHE O XUMHUYECKOM PABHOBECHH.
3 @DaxTopHl, BIUSIOLINE HA CKOPOCTh 1 bubnuoreka [IOK

XUMHYECKOU pCaKuu U MMOJIOKCHUC
XUMHYECCKOT'O paBHOBECH A

https://m.edsoo.ru/00adc28c
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9 OKuCINTETHFHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIUTUUECKON TUCCOUALIUN. bubnmoreka [JOK
CunbHble U cnabble AJIEKTPOIHUTHI https://m.edso00.ru/00adcd68

11 HonHble ypaBHEHUS peakui bubmmorexa LIOK

yp peakl https://m.edso0o.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U OCHOBaHUM
12 B CBETE IpeCTaBICHUM 00 bubamorexa [TOK
p . https://m.eds00.ru/00add5d8
AIEKTPOJIUTUYECKON TUCCOIIUALINU
XUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHYECKON bubnmorexa [TOK
p P https://m.edso00.ru/00add8b2
JUCCOTHAITUT
bub6mnoreka [IOK
14 I1 i
OIUITHE O THAPOIISE coen https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0606 i
0OIlIEHHE U CUCTEMAaTU3alMsl 3HAHUI https://m.edsoo.ru/00addd12

16 [IpaxTuueckas padota Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Kontponbnas padora Ne2 mo teme

17 «INEKTPOIUTUYECKAS TUCCOLUALINS Bubnuorexa LTOK

p ' https://m.edsoo.ru/00addec0
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX»

18 OO6m1ast XxapaKTepruCTHKA TaJOTeHOB. bubnmoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IME‘-ICCI?I/IS CEOﬁCTBa MOJIy4eHUE bubmmorexa LIOK

> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [Ipaktuyeckas pabora Ne 2 o Teme bub6nuorexa [IOK

«[TonyueHnue consiHON KUCIOTHhI, U3yUYECHHE €€

https://m.edsoo.ru/00ade348
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CBOICTBY

Brrancnenus no YpaBHCHUAM XUMHUUYCCKHUX

21 €aKIui, ecliu OJJUH U3 PEareHTOB JIaH B bubnmorexa LIOK
pearti, A P A https://m.edso0.ru/00ade488
n30bITKE

29 OO01mmas xapakTepucTrka yieMeHToB VIA- bubnuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAUGUKALIUN CEPHI.

23 Haxon(p E€HHE CepPbI H(I)eé coe, I/IHCII){I/If/'I B bubmmorexa [JOK

A p vﬂ https://m.edsoo.ru/00ade64a
npupoae. XMMHUECKHE CBOMCTBA CEPhI
CepoBoaopo/, cTpoeHue, Gu3ndecKue u bubnuorexa [JOK

24 .

XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802

o5 Oxcunsl cepol. CepHasi KUCIOTa, PU3NYECKHE bubnuorexa [JOK
1 XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0C00a MOIy4eHUs bubnuoreka [JOK
CEpPHOM KHCIOThl. XMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIlEel Cpe/ibl COETMHEHUSIMU CEPBI

97 Brraucienme MaccoBOM JOIU BBIXOJA bu6mmoreka [JOK
MIPONYKTA PEaKLIUU https://m.edso0o.ru/00adec8a
OOmias xapakTepUCTHKA 2IEMEHTOB VA-

28 r I1111111;1 Ap30T pacn OCTpaHEHHUE B PUPOJE bubmorexa [TOK

PYEHEBL > Pactipoctp o B TIpHpoAs, https://m.edsoo.ru/00adeea6
(du3nyecKre 1 XUMHUICCKIE CBOHCTBA

29 AMMHUaK, ero pu3nuecKue U XuMU4ecKue bubnuoreka [IOK
CBOMCTBA, NIOJIyYEHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[TpakTuueckas padbora Ne 3 mo Teme

30 «I?Ion eHue al\fMI/IaKa W3YYECHHE €T0 bubmorexa LIOK

. i > H3Y3 https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3OTHast KUCJI0Ta, €€ PU3NIECKHE U bubmuorexa [JOK
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XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaYECTBE MUHEPAIbHBIX YA00OpEHUH.

Bbu6mmorexa [JOK

32
XUMHUYECKOE 3arpsI3HEHUE OKPYKArOLIEH https://m.edsoo.ru/00adf518
Cpelbl COETMHEHUSIMU a30Ta
docdop. Oxcua pochopa (V) u pochopras
33 KHCII0Ta, (PU3UYECKUE U XUMUYECKHE bubmmorexa LIOK
L https://m.edso0.ru/00adf68a
CBOICTBa, OTy4YeHUE
Hcnonbs3oBanue pocdaToB B KauecTBe
34 MHUHEpPaJIbHBIX ﬂq())G qe)HI/Iﬁ 3arps3HeHue bubmaorexa [IOK
PEILHBIF YAOOP oup https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hocharamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuoreka [JOK
(hU3UYECKHe U XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [JOK
poOJIEMBI, CBS3aHHBIE C OKCHIOM yTJIepoJa https://m.edsoo.ru/00adfebe
(Iv)
bu6nmoreka [JOK
37 h% S
FOTBHAT KHCTOTA 1 €6 COoIH https://m.edso00.ru/00ae006c
[IpakTuueckas padota Ne 4 o Teme
38 "[TonyueHue yraekucioro rasa bubmmorexa LHOK
i yr ) | https://m.edso00.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
39 IlepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KaK O COCAUHEHUX YIiIepoaa https://m.edso0o.ru/00ae054e
bu6mmoreka [JOK
40 K i
POMEHH 1 €10 CocipHerint https://m.eds00.ru/00ae080a
41 IIpakTuyeckas padora Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC

https://m.edsoo.ru/00ae0bf2
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«BaxkHelne HeMeTaIbl 1 uX COCOAUHCHUA»

Kontponbnas padora Ne3 mo teme

Bbu6mmorexa [JOK

42 «Baxuelnme HeMeTaUIbl U KX COCIUHEHUS https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepuCcCTHKa XUMUIECKUX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimdeckas bubmuorexa [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIUIAYECKAs https://m.edsoo.ru/00ae103e
peméTka. ®u3nyecKkre CBOMCTBA METAIIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN PsI/i HAIPSIKEHU I bubmorexa [JOK

https://m.edso00.ru/00ae1156
METAILJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Berunciaenus no ypaBHEHUAM bubnnorexa [IOK
XUMHYECKUX PEaKIUi, €ClIu OJNH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPKUT ITPUMECH

46 [TonsiTHE O KOPPO3UU METAIITIOB bubnmorexa [IOK

https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

47 [Henoribie MeTaLer https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUAPOKCUIBI HATPUS U KATUS bubmorexa HOK

https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubnuoreka [IOK
MarHum https://m.edso00.ru/00ae15e8

50 Baxxuelimne coequHeHns KaabIlUg bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06o001IeHre U cHCTeMaTH3alys 3SHaHU I

N " bubmmorexa [JOK
52 XécTtkocTh BOJBI M CTIOCOOBI €€ yCTpaHEHHUSI https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnmoreka [JOK
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"YKEcTKOCTh BOABI U METO/IBI €€ yCTpaHeHUs"

https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
54 AFOMUHMI
https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOIICTBa OKCHIA U bubnmoreka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubmmoreka [JOK
56 Keneso
https://m.edso00.ru/00ae1d86
57 Oxcuibl, THAPOKCU B U conn sxenesa (1) u bubmmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3AlHS 3HAHUI
[IpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIbHBIX 3a7a4 10 TEME bubmorexa LHOK
P . A https://m.edsoo.ru/00ae3de8
«BakHeime MeTallIbl K UX COCIMHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKIX
€aKIUi, eCIIK OJUH W3 PEarcHTOB JaH B
60 i36HTKe WM COJE )KI/ITI?'I HMECH bubmorera I[JOK
AeP . p ' https://m.eds00.ru/00ae1750
BrruncieHuss MacCcoBO# 101U BbIXOa
MIPOIYKTA PEAKITUN
61 O06o001IeHre U cucTeMaTH3aIus 3HAHUH
62 KonrtpomnsHast padora Ne4 o teme
«BaxkHeime MeTalIbl M UX COCIMHCHUS
BemecTsa u MaTepuansl B IOBCEAHEBHOM bu6mmoteka [IOK
63
JKM3HHU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHHUE OKPY KAIOIIEH bubnmoreka [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp XxuMum B perieHnu 3K0JI0THYECKUX bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanuia 3HaHHUHI

https://m.edsoo.ru/00ae0d0a

67 PezepHblil ypok. O6001meHE U 1 bubmumoreka [IOK
cHCTeMAaTH3aIys 3HaHUN https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001meHE U 1 bub6nuorexa LIOK
cucTeEMaTH3alMs 3HAaHUI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xwumus 8. bazosbiit ypoBenb . ['abpuensn O.C., Octpoymor W.I'.,
CnanxoB C.A.  IIpocBenieHue 2023
* Xumus 9. I'abpuensa O.C., Octpoymos U.I'., Craakxos C.A.

[Tpoceemenne 2024.

METO/IUYECKHUE MATEPHUAJIBI UISI YUUTEJIA

1. I'abpuensn O. C., BockoOoiinukosa H. I1., AmykoBa A. B. HactonbHas kHura
yaurtens. Xumus. 8 ki1.: Meroaudeckoe mocodwue. - M.: Jlpoda, 2021.

2. N'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTOpHBIX ONBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. ['abpuensna «Xumusi. 8 kiacey.
M.: dIpoda, 2022.

3. lN'abpuensu, O. C. Meroanueckoe mocodue k yueonnky O. C. ['abpuensna
«Xumusy. 8 kiaacc / O. C. IN'adbpuensa. — M. : Ipoda, 2021. — 109.

4. TabpuensH, O. C. Metoaunueckoe nocooue k yueonuky O. C. 'abpuensna
«Xumusy». 9 kaacc / O. C. IN'adbpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosnornyeckue kaptol K yueouuky O. C. 'abpuensHa « Xumus. 8
Kaace» : metoguueckoe mocodue / JI. . Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHosiornueckue kapTol K yueonuky O. C. ['abpuensina «Xumus. 9

KJacey . metoaudeckoe nocodwue / JI. . AcanoBa. — M. : JIpoda, 2018



7. Xumus. 8 xi1.: KouTpoasHbie U mpoBepouHbie paboThl K yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakosa u

ap. - M.: [Ipoda, 2022. nanHbIe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://him.1september.ru Enunas xomnexuus LIOP: ITpeameTHas KOIIEKIUS
«XuUMUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHBIC
skcrepuMeHThl: xumusi. Komnekuust Poccuiickoro o61ieo0pa3oBaTeaIbHOIO

noprana


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
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