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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heaepanbHO padoueil mporpaMmMbl BOCIIUTAHUS
U C Y4y€TOM KOHIEMIMHU TMpenojiaBaHusi y4yeOHOro mpeaMera «XHUMHS» B
oOpa3zoBarenbHbIX opranu3anusax Poccuiickont denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTENbHOE peAMETHOE COJiepKaHue,
NpEeAyCMaTPUBAET pPACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHMUU C YYETOM  MEXIOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATENILHOM JIEATEIbHOCTH OO0YYarolerocss Mo OCBOEHUIO
y4eOHOI0 CO/IepKaHUSI.

3HaHUE XHMHHM CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XWMHEH NPEICTABICHUS O B3aWMMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs TriI00aibHBIX
npo0jeM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIBTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HX CaMOCTOSATEIHLHOW  yd4eOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKAX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAy4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YYaIONUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOE
o0Opa3zoBaHue 00yUYarOIIHUXCS.

JlanHble HampaBiieHUss B OOY4YEHHM XUMHHM OOECNEYMBAIOTCS CrHelupUuKon
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBISETCS  MeNaroruyecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMUU Ha OMpPEAEIEHHOM 3Tare e
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IlIer0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CtpyKkTypa coaepxaHHsl MpOrpamMMbl MO XUMHUHU C(HOPMUPOBAHA HAa OCHOBE
CHUCTEMHOr0 mnoaxona K €€ mzyueHuro. ConeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OOe O3TU CUCTEMBl CTPYKTYPHO OpTraHH30BaHbl IO MPUHLUITY
NIOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHSL:

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

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TOpelacTaBieHUd 00 BIEKTPOJUTHYECKOM JHCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HAHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K IpyTOMY, BBITIOJIHASI PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOKHOCTEW MPAKTHYECKOTO MPUMEHEHUS U MOIYYEHUS N3YYaeMBbIX
BELLECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIAIONIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. M3ydyeHHe XMMHUU NPOUCXOJUT C MPUBJICUCHUEM 3HAHHMI M3
paHee M3YYEHHBIX yueOHBIX MpeaMeToB: «Okpykaromuid Mup», «buomnorus. 5-7
KJ1acchl» U «Du3nka. 7 Kjaacc».

[Ipy wu3yyeHMH XHUMHUM M[POUCXOAUT (OpMUpOBaHHE 3HAHUH OCHOB
XMMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4ua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKd, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIUH, B
(dbopMHUpPOBaHNY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUIA U MX TPUMEHEHUH B YICOHO-
MO3HABATENILHON M Y4eOHO-UCCIIeI0BATEILCKON JEeATeTLHOCTH, OCBOCHUU TPABHII
0e30macHOro o0pallleHusl ¢ BEeIIeCTBAMH B TTOBCEAHEBHOM JKU3HMU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsSI BaKHOE
3HaYCHUE MPUOOPENH TaKHe MeId, KaK:

— (¢dopmMupoBaHHEe WHTEIUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO DPEIICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YEHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmmxcsi K CaMOCTOATEILHON ITO3HABATEIIBHON NEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTIbITa PA3HOOOPA3HON MESITEIHHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmel (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCI€ YMEHUH OOBACHITH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, UCIOJIb3Ys 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH MTPOOJIEM B ITOBCETHEBHOM KU3HH U TPYOBOU
NEeSATEeTLHOCTH;

— ¢opmupoBaHue y OOy4YarONIMXCS TyMaHUCTUYECKUX OTHOUICHH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOIIEH TPUPOAHON CPEbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOIIEUYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(duiis W HANpaBJICHHOCTU AAJIbHEUIEro
00yueHus.

OO11ee 9nciio 4acoB, OTBEIEHHBIX I U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
Hezelo), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTOmax MO3HAHMS B XMUMHH. UMCTBIC BEIIeCTBA M CMECH.
CriocoOnI pa3aeneHus: cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHUE dJIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckas hopmyra. BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKyJIsipHasg Macca. MaccoBasi 10yl XUMHYECKOTO AJIEMEHTA B COCIMHEHUH.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCIMHCHUU.

DuU3NYECKNe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHMs. Kiaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiIaMu paboThl B JIabOpaTOpuu U
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM 000PYIOBaHUEM, U3YUCHUE U OIMCAHUE
bu3nYecKuX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE W KOHJEHCALUs BOJbI) U XUMUYECKUX (FOPEHUE CBEUYU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OINMCAaHWE MNPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKUMil (paszjiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoOAEUCTBUE Keme3a ¢ pactBopom cosia meau (II),
W3Y4YEHUE CIOCOOOB Pa3JeICHHs] CMECE: C MOMOIIBI0 MaruTa, (puIbTpOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OUYNCTKU MTOBAPEHHOU
conM, HaOJIOJICHWE W OMNHUCAHUE  PE3yJbTAaTOB  IPOBEJCHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYJ
(LLIapOCTEPKHEBBIX ).

Baxkueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucimopoa — sjnemMeHT U mpocToe
BelecTBO. HaxoxaeHnue kuciopona B Ipupojae, (u3nueckue M XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne xucnopoga. CrocoOb
MOJIy4eHHUsS] KHUCIIopoJa B JjabopaTopuud W TMPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — ayioTpoIiHasi Moau(uKaIus KUCIopoa.



TennoBoit 3¢(}eKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XUuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToJTyueHusl. Kucinotsl
Y COJIN.

Momnsipablii 00bEM Ta30B. Pac4€ThI M0 XUMUYECKUM YPaBHECHUSIM.

duznueckue CBOMCTBAa BOJbl. Boma Kak pactBoputelsib. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOIBI B IPUPOLE.
3arpsi3HeHHre NpUPOHBIX BoJI. OXpaHa U OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCUJOB:  cojieoOpasyromiue (OCHOBHBIE, KHUCIOTHbIE, amMQOTEepHbIE) U
HecosieoOpaszyromne. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
CBOMCTBA OKCHJIOB. [lonydyeHue okCcuaoB.

OcHoBanus. Kmaccudukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnoter. Knaccudukarnus kucnor. Homenkmarypa kucior. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosrydyeHnue KUCIOT.

Cosu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosryuenue coneu.

['eHeTHUeCcKas CBSA3b MEKY KIAaCCAMU HEOPTraHUYECKUX COCTMHEHHUM.

Xumuueckuii IKcnepumenm:

KaUuEeCTBEHHOE ONPENEIICHUE COJEPHKAHU KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3Y4YEHUE CBOWCTB KHUCIOpOAa, HaOJoIeHne
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpaIieHus TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOWMpaHUE, pACMO3HABAaHHUE W W3YYCHHE CBOWCTB
BOJIOpoja (ropeHue), B3auMoieiicTBue Bogopoaa ¢ okcuaom meau (I1) (Bo3amoxxHO
UCITI0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOIIOAEHUE 00Pa31I0B BEUIECTB KOJIMYECTBOM
1 ™Momb, uccnenoBaHWEe OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JOJIEN
pPacTBOPEHHOTO BEUIECTBA, B3aUMOJCHCTBUE BOJABI C METAUIAMU (HATPHEM H
KaJIbllUEM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJECOMATEPUATIOB), HCCIEAOBAHUE
00pa3ioB HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCIIOT U LIETOYEH, N3YUYEHHE B3AUMOJACUCTBUS



okcuga meau (II) ¢ pacTBOpoM CEpHOM KHUCIOTBI, KUCIOT ¢ METAJUIAMH, PEAKLIHI
HEUTpaNU3aluy, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJljIa IPYyTrUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«BaxHeiine KJIacchl HEOPraHMYECKUX COETUHEHU» .

IHepuoauueckuii 3akoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemMenToB JI. WU. MenpgeseeBa. Ctpoenne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAIMKU XUMHUYECKHX dJeMeHTOB. [lonsitue o
IPYINIIaX CXOJHBIX DJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u JiauHHonepuoaHas ¢popmsl [leproandeckoi
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl U rpyIimsbl.
PuU3NYECKUNA CMBICII ITOPSAKOBOI0 HOMEPA, HOMEPOB IEPHUOA U TPYIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbiX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykd W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumunyeckass CBA3b. KoBaneHTHas (nOJsIpHass W HENOJISIPHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHre oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
TUAPOKCUIA LIMHKA C pPAacTBOpPaMM KHUCJIOT M WIENOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ MNPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3aoKeHusl, COEAUHEHHUS).

Mescnpeomemmnbnie ceasu

Peanuzanuss mMexXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYILECTBIISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK U MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE TIOHSTHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIBI,
PaIoOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3UYECKUE BEIMYMHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MTOJIE3HBIC
HCKOIIa€MbI€, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XAMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KU, KAIbIUS U UX COCAUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckon cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHbIM KJlacCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIMHA MO pa3IMYHbIM MPU3HAKaM (110 YHUCTy
W COCTaBy YYacCTBYIOIIMX B pEaKIMH BEHIECTB, MO TeIioBoMy 3ddexTty, mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
YYaCTHUIO KaTajlu3aTtopa). JK30- U SHIOTCPMHUUYECKUE PEAKIIUM, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[TonsiTue o ckopoctu Xumudeckoi peakuuu. [lonsiTue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHsITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusx. [lonarue o karammse. [lonstne 0 xumuueckom paBHoBecun. MakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIuU M TOJO0KEHHUE XUMHUYECKOIO

paBHOBECHS.
OKHUCAUTENPHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW  PEAKLIMM. CocraBneHue  ypaBHEHUI

OKHCJIIUTCIBHO--BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJB30BaHHECM  MCTOAA
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHu3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMM BUIAMHU
xuMHu4ueckoi cBsizu. Crenens auccoruanyu. CUIbHBIEC U CIa0ble AIEKTPOJIUTHI.

Peakuyn moHHOTO 0OMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HMOHHBbIE YypaBHEHUs peakunid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 NIEKTPOTUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [loHATHE O TMApPOIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(xJmopuzaa HaTpus), UCCIENOBAHNE 3aBUCHMOCTH CKOPOCTH XUMMUYECKOU PEAKIIUU OT
BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, MCCIEJOBAHHE DJIEKTPOIPOBOJHOCTHU
pPacTBOPOB BEILECTB, IPOLECCA JUCCOLMALUU KUCIIOT, HIEN0YEHN U COJIed (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPUAIOB), IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakiuii HOHHOro oOMeHa (0Opa3oBaHHME OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUNA (FOpPEHME, PEAKLUNH Pa3JIOKEHUS,
COCIIMHEHMs), PpACIIO3HABAHWE  HEOPraHMYECKUMX  BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAaKIMI Ha MOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMmeTauibl 4 MX cOeIMHEHHUS

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHbIEe CTENEeHU OKucieHUs. CTpoeHne M (U3HYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUUYECKHUE CBOKCTBA HA IIPUMEPE XJIOpa (B3aUMOIECHCTBHE
C MeTaulaMM, HEMETaJUlaMH, IienodaMu). XijaopoBoaopon. ColsiHas KHUCIOTA,
XMMHYECKME CBOWCTBA, IIOJyYy€HHE, IpuUMEHeHue. Jlencrteue Xxmopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BakHENIINE XJTOPUABl U UX HAXOXKICHHUE B
IIPUPOJE.

OOmast xapaxkTepuctuka 31eMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u ¢u3NYEeCKue CBOMCTBA
MPOCTHIX BELIECTB — KMCIOPOJa U CEpbl. AJTOTPONHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, u3NYecCKue u
XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK INPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENSA
KJlacca KHUCIOT M crenuduyeckue). XUMHUECKUE PeaKlMH, JieXkKallue B OCHOBE
IPOMBIIIJIEHHOTO CIOCco0a MOJIy4eHUs CEepHOM KuciotThl. llpuMenenue cepHOM
kucaoTbl. CoOMM CEpHOM KHUCIIOTHI, KAayeCTBEHHAs peaklus Ha CyJb(ar-uoH.
Haxoxnenue ceppl U €€ COCNUMHEHUN B TMpUpOoJAE. XUMHYECKOE 3arpsi3HCHUE
OKPYJKaIOIIEH Cpeabl COCIMHEHHUSMH Cepbl (KUCIOTHBIE OXIH, 3arpsi3HCHHE
BO3/yXa M BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAICHHS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacHpOCTPAHEHHE B MPUPOJIE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
(¢u3nyecKrue U XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMeHeHne. Conu aMMOHUH,
uX pU3NYECKUe U XUMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MojyuyeHue, (PU3nueckue M XUMHYECKHE
cBOiicTBa (0OLIME KakK TMPEJACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonp30BaHue HUTPATOB U COJIEN aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX YAOOPEHUH.
XHMHMUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH Cpellbl COEIMHEHUAMU a30Ta (KMCIIOTHBIE
JOXKIH, 3arps3HEHUE BO31yXa, MOYBbl M BOAOEMOB). Docdop, amIoTpOIHbIE
monupukammu pocdopa, puzndyeckue u xummuueckue cporictsa. Oxcun ocdopa
(V) u docdopnas kuciora, Gu3NYECKUe U XUMUYECKUE CBOMCTBA, MOJIYUYCHHUE.
Hcnonp3oBanue pocdaTtoB B KAUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmas xapakTepuctuka 31eMeHToB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIIEHUS. Y TIIEPO]], AJFIOTPOITHbIE MOIU(DUKALINY,
pacmpocTpaHeHHe B Mpupoze, pusnueckne u XMMHUUECKHUEe CBOMCTBA. ACOpPOIIHS.
Kpyrosopor yraepoma B mnpupone. Okcuabl yriepoja, uX (u3HUecKue u
XUMHUYECKME CBOWCTBA, [JEHCTBHE HAa JKUBBIE OPraHU3MBbI, [IOJYyYECHHE U
IPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHbIE C OKcuaoM yriepona (IV),
TUTIOTE3a TJIOOAIBHOTO TOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQekT. YroiapHas
KACIOTa U e€ cold, UX (PU3NYECKHMe W XUMHUYECKHE CBOICTBa, MOJyYeHUE U
npuMmeHeHune. KauecTBeHHas peakuuss Ha KapOoHaT-voHBL. Mcnosnb3oBaHue
KapOOHATOB B OBITY, METMILIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

ITepBoHayanbHbIE TOHATHSA 00 OPraHMUYECKUX BELIECTBAX KaK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, allETUJIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTh),
OPOAYKTBl UX IepepaboTku (O€H3MH), UX poib B OBITY U NPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN BA)KHBIX BEILIECTBAX: KHUpaxX, OeJKax, yrieBojgax — U ux
poiMi B JKM3HM YeJIOBeKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHUE H
npuMmeHenne. CoequHeHus: KpeMHuUs B ipupoje. O0uiue npeactaBieHus 00 OKCuae
kpemHus (IV) n kpemHueBoil kucinore. CUIMKAThl, UX UCHOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. Ba)kHelnine CcTpouTeNbHbIE MaTepHalbl: KEpaMHUKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobmeMbl 0e30macHOTO  WCMOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B [IOBCEIHEBHOU KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3l0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB



WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKE (U3NUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HMX COEAWHEHUW (BO3MOXKHO HWCIOJIB30BAHHE BUIACOMATEPUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEOUHEHUSIMHU (BO3MOXHO HCIOJIb30BaHUE BHUIECOMATEPUATIOB),
HaOJII0/IEHKE TIpoliecca 00YTIMBaHUS caxapa o] 1elCTBUEM KOHIIEHTPUPOBAHHOU
CEPHOI KUCIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKIMU Ha CyNb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA €€
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (PM3MYECKUMHU CBOWMCTBaMU a30Ta, (ocdopa u ux
coeMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHACOMATEPHAIOB), 00pa3liaMi a30THBIX
u ocopHBIX ynoOpeHUH, MoayueHue, coOupaHue, pacro3HaBaHHE M H3Yy4YEHUE
CBOMCTB aMMHAaKa, MNPOBEICHUE KAYECTBCHHBIX PEAKUMA HAa MOH AMMOHHS U
dbochar-noH W W3ydYeHHE TPHU3HAKOB MX MPOTEKAHUS, B3aUMOJCUCTBUE
KOHIIEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEAbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAJIOB), H3YYEHHUE MO KPUCTAIUIMUECKUX PEIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YTJIEM W YCTPOMCTBOM IMPOTHUBOTAa3d, MOJIYYCHHUE,
cobupanue, pacro3HaBaHUE W M3YyUYCHHUE CBOWCTB YTJIEKHCIIOTO Tas3a, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIIMA Ha KapOOHAT M CHJIMKAT-WOHBI U U3yUYEHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKUMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pPEILICHUE SKCIIEPUMEHTAIBHBIX 33Ja4 N0 TeMe «BaXHeWlne HeMeTalbl U UX
COCAUHCHUA>».

MeTaJIbl 1 UX COEeIMHEHH S

OO6m1as XxapakTepruCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUHU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHUYECKUX 3yneMeHToB [[. U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamuioB. Mertamindeckas CBsI3b U
METAJUIMYECKas: ~ KpUCTa/UIMYecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaIpsDKeHUN MeTaioB. u3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CIOCOOBI TOMyYeHHs MeTauioB. [lOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CIOCOOBI 3aMUTHI UX OT KOoppo3un. CIiiaBkl (CTalb, 9yTYH, TIOPATIOMUHIHN, OpOH32)
Y UX IPUMEHEHUE B OBITY U MTPOMBIITUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
sanemenToB . 1. MenzaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJICHUE B IPUPOJE.
Du3nyYeCcKrne U XUMUYECKUE CBOWMCTBA (HA mpumepe HaTpusd U Kanus). OKCUabl U
TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne meno4YHbIX METALNIOB M HUX
COCJIMHCHU.

[llemoyHO3eMeNbHBIE METAJIbl MarHuii W KajblUi: IIOJIOKEHUE B
[Tepuoanueckon cucreMe Xxumuueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJieHUE B npupoae. Pu3ndyeckue 1 XMMUUYECKUE CBOMCTBA MarHus U



Kanblus. BaxkHenmue coequHeHUs KanbUusl (OKCU, TUIPOKCU, COJIN). JKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnroMHuHMIL: TIoJI0KeHUe B [lepruoanyeckoi cucteMe XMMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nuecKue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AJTFOMHHUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpOEHHE aTOMa, HaXOXKJIE€HUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKUE CBOMCTBA xene3a. OKCuabl, THAPOKCU bl U cou xkene3a (II) u xenesa
(IIT), ux cocras, CBOMCTBA U TIOJTYUYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3laMu METalIOB W CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMH, H3yYEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHME BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KUIBLUSA W HATpusg C BOJXOM (BO3MOYKHO HCIIOJBb30BAaHHWE BHUIACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  WCIIOJIB30BAHUE  BUICOMATEPUAIIOB), NPU3HAKOB  MNPOTEKAHUSA
Ka4ECTBEHHBIX PEAKIIMI HA MOHBI: MarHusl, KaJablKs, ATFIOMUHUSA, IIUHKA, xerne3a (11)
u xenesa (II), menu (I), HaOmromeHWE W OMHMCaHUE MPOIECCOB OKpAIIMBAHUS
IJIAMEHM MOHAMM HATpHs, Kauud W Kaiublusi (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIETOBaHKE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHS 1
TUJIPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1ad M0 Teme «BaxHeniime
METaJIJIbl U UX COCTUHEHMS».

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYy Karolel cpeabl (MpeaesbHas AOMyCTUMAas
KOHIEeHTpalus Beuects, nanee — [IJIK). Pons xuMun B pemeHnn 3K0I0rm4ecKux
npobIieM.

Xumuueckuii Ikcnepumenm:

n3yueHue oOpasIloB MaTepuasioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss mMexXnpeaMETHBIX CBSI3€M MpU HU3yYEHUM XUMHUU B 9 Kiacce
OCYIIIECTBJISICTCS 4Yepe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHSITUM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO LIUKJIA.



OOmmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4YHBINH (pakT, rUmoTe3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAMSA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s peKT, TEXHOIOTHS, MAaTEPUAITHI.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUYECKUI 3aps, MIPOBOTHUKH,
TIOJIYIIPOBOJTHUKH, ~ TUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTAJIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOpEHMS, MUKPOSJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Yy4eOHOH u
BOCIIMTATEIbHON E€ATEIbHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, INPUHATBIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT MpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIUN 00YYaIOIIIXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaOIIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTUBHBIX IEHHOCTHBIX OpPUEHTALUA U
paciIMpeHe OnbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U Hay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAayKH B >KM3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HMHQOpMaluei o
NEPEIOBBIX JOCTHKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaaaHCKOr0 BOCIMTAHUSA:

IPEJICTaBICHUS. O COLMAJBHBIX HOPMax M IpaBUaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  Yy4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W APYTHX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUH Y4E€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMOITOMOIIY B POLIECCE 3TOM yUEeOHOM NeATENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IMOBEJEHUE M MOCTYINKH CBOMX TOBApHILEH C MO3ULUMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIIEICTBUNA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BELIECTBE U XUMHUUYECKOH peaxkuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAyKH U COCTaBIISIOIINE
OCHOBY JJIsl IOHUMAaHUS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IMpeICcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IPUPOJIHON CpesoH, O POJIM XMMHUH B IIO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HAa MOJyY€HUE HOBBIX 3HAHWM IO
XMUMHH, HEOOXOOUMbIE Uil OOBSCHEHUS HaOJMIOJAEMbIX MPOLIECCOB U SIBJICHMIH,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHONM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0O U TO3HAHMIO, JIOOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W HUCCIEeA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH M YPOBHSA OOyuYeHHUs B
JTaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUSI),
HEOOXOMMMOCTH COOJIO/IEHNUsT TIpaBWUJ  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEILIECTBAMU B OBITY U peajbHOU KU3HU;

S) Tpya10BOIro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYyI0BOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  TMPEAMETHBIX 3HAaHMW 1O  XUMHH, OCO3HAaHHBIM  BBIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeHHOU MpodecCuOHaTbHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHIA,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) PK0JIOTHYeCKOro BOCIIUTAHHSA:

HKOJIOTHYECKH 11eJ1IecO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHUE IEHHOCTH 3JI0POBOIO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YUYEHUU XUMHH, IS
pelmeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JIs ITOBBIIIECHHUS
YPOBHSL  3KOJIOTUYECKOW KYyJIbTYpbl, OCO3HaHHS TJ00ATbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM M MyTeW MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMATILHOM MPaKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHUpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMA, TMPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYyYHbIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAy4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC YUCOHBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBus:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUW: PACKPbIBATh CMBICI XUMHUYECKUX IMOHATHI (BBIAEHATH MX XAPAKTEPHBIE
MIPU3HAKH, yCTAaHABIIMBAaTh B3aUMOCBSI3b C JPYTMMHU NOHSATHUSMH), HUCIOJIb30BAThH
NOHATHUS 711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKUE PACCYKJICHHS (MHIYKTHBHBIE, JEAyKTUBHBIE, IO aHAJIIOTHUH),
JIE€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHUE TMPUMEHATh B IMPOLECCE IIO3HAHHUS TOHATUSA (IIPEIAMETHBIE U
METAINPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCTIOIb3yEMbBIE B XUMHUH,
peo0pa3oBhIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUueckas ¢opMmyia U YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABIATH U XapPAKTEPU30BATH CYILIECCTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3YyUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUTIOTE3BI IO MPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTATaAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHHUS, COCTABIIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONyJISIpHAsE  JIUTEpPATypa XHUMHYECKOIO COJEPkKAHUS, CIPABOYHBIC
nocobusi, pecypcel WNHTepHeTa), KpPUTHUYECKH OLEHHWBATh NPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuIo;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl M 3alpOChl MPU MOHMCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJIHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAUN U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

yMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4yeOHOU U
UCCJIeI0BATENCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLEH MpPUPOIHON
Cpepbl.

KoMMmyHuKaTHBHBIE YHUBePCAJbHbIE YueOHbIe 1eiiCTBHUA:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) TIO CYIIECTBY
oOcyxaeMoii  TeMmbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUSI IPEAJIOKEHHOM 3a/1a4H;

YMEHHS  TPEACTaBIATh  MOJYYEHHBIE  PE3yJNbTaThl  MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTAIHUI0
pPEe3yJIbTATOB BBHIMOJHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
71a00paTOpHOIl pabOTHI MO UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXaeHUsI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHEHHON pabOThI U IPyTHE).

PerynasiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JACSTeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHbBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHON €M, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOEHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBui, crneunduyeckue A NPEAMETHON o0macth  «XUMHS», BHIBI
JNEATENIBHOCTH MO  IOJYYEHUI0 HOBOIO  3HAaHMS, €ro  HHTEPIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIHIX.

K xoHIy oOydenus B 8 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUU JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAs U HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTA, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakiusi, Kiaccuukamus peakuuil: peaxiuu
COCAUHEHHUSI, PEaKUUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
AJIpO aTOMa, 3JIEKTPOHHBIH CII0M aTOMa, aTOMHasi OpOUTAaIb, paANyC aToMa,
XUMHYECKasl CBA3b, MOJSAPHASA U HENOJSIPHAS KOBAJIEHTHAs CBSA3b, MOHHAA
CBsI3b, WOH, KaTWOH, AaHWOH, pAacTBOP, MaccoBas JOJI1 BEIIEeCTBA
(mpoLeHTHas: KOHLIEHTpalusi) B pacTBOPE;

s  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

* HCIIOJIb30BaThb XUMHUYECKYIO CHMBOJHUKY JJII COCTaBJICHUSA (POpMyT
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

+ OMpEAeNATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHHU M0
dbopmynam, BHUA XUMHUYECKOHW CBS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

« packpbiBaThb cMbIca Ilepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX JJIEMEHTOB OT MX MOJIokeHus B [lepromnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

+ OIHKCHIBaTh W XapakTepu3oBaTh TabmuuHyto ¢dopmy Ilepuoanueckoit
CUCTEMBl XHMHMYECKHX DJIEMEHTOB: DPa3inyaTb [OHIATUSA  «IJIABHAsA
noarpynna (A-rpynmna)» u «modounas noarpynmna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux snementoB [ W.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa, 0011ee YuCIio SJIEKTPOHOB U
pacrpeiesieHue UxX Mo 3JIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE PEAKIUHU (MO0 YUCIYy M COCTaBy YYACTBYIOIIUX B pPEaKUUU
BEILIECTB, MO TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TIPOTEKaHUs XHWMHUYECKHX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3jeMeHTa Mo (opMmyjie COeAUHEHMUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON PEAKIU;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIIBHOM IEITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEeMaTH3alluio0, KiIacCU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBA3EH — JJISI U3YyYEHHUS CBOMCTB
BEIIECTB W XHUMHUYECKUX PpPEAaKLUHM, €CTECTBEHHO-HAYyYHbIE METOMbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHE, AKCIIEPUMEHT
(peanbHBIA U MBICIIEHHBIN );

CJIe1I0BATh MPABUIIAM MOJB30BAHUS XUMUYECKOM MOCY 101 U 1a60paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH T[I0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BOmOpOIa W KHUCIOPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHUUYECKUE IKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEN U
KHCIIOT ¢ TIOMOIIbIO MHIUKATOPOB (JTaKMyC, (eHON(PTAICHH, METUIOPAHK
H IpyTue).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl pPeaKiusi, XUMUUYecKasl CBA3b, TETUIOBOM A deKT
peakiuyd,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JAJICKTPOJIUTHYECKAS JHUCCOLMALMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCIIUTEIb, BOCCTAHOBUTEND, OKMCIIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOIIHNS,
aMm(pOTEepHOCTH, XUMHYECKas CBSI3b (xoBaJIEeHTHaH, WOHHAs,
METAJINYECKAs ), KpUCTAIIIMYECKAs PEIIETKA, KOPPO3US METAIIIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOW pPEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTaBlIeHUS (OpMys
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJIacCy COEAMHEHHH 1Mo (opMmyiaMm, BUJ XUMUYECKOH
CBSI3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKHUX
COEIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCHhIBaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «IMo0O04Has
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTAaB U
3apsA  sAapa, oOlmee YWCiIo DBJIEKTPOHOB M paclpeniesieHHe UuX IIo
AIIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHHH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIeNax MaJIbIX MEPUOAOB U
IJIABHBIX MOJATPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YMCIy M COCTaBYy YYacTBYIOIIMX B PEAKLHH
BEIIECTB, MO TEINIOBOMY 3(P(PEKTy, M0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEeUUPUUECKUE XHUMHYECKUE
CBOWMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas OMNMCAaHUE
MPUMEPAMU MOJIEKYJISIPHBIX WM HOHHBIX YPAaBHEHHWW COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW IHCCOLMAIMU  KHUCJIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHsI peakUuuid, MOATBEPKAAOININX CYLIECTBOBAHHE
TEeHETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IUYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH TPOTEKaHUS XUMHYECKHX IMPEBpAIllEHUH B Pa3IUYHbBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3jeMeHTa 1o (opMmyjie COeAUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKINU;

coOroAaTh MpaBuiia MOJb30BAHUS XUMUUYECKOH MOCY 101 1 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBuja oOOpalleHusi C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OMBITOB IO MOJYYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTJIEKUCIIOro ras3a);

IPOBOAUTD PEAKIINH, TTOATBEPKIAIOIIIE KAYECTBEHHBIN COCTAB Pa3IUYHbBIX
BEIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUI-, OpOMUMA-, HMOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KAaTHOHBI
AMMOHHS U HMOHBI HU3YUYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTENIbHON JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpPaBHEHUE, 0000I1IeHNE, CUCTEMAaTH3alIMIO, BbISIBIIEHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHUS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOII0IEHHE,
U3MEPEHUE, MOJEIUPOBAHNE, IKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJysudecTBO Yacos
Ne HanmeHoBaHue pa3/iesioB U DyiekTpOHHBIE (IU(POBDbIE)
KouTtpoJbHbie I[pakTH4eckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThbI
Pasnen 1. [lepBoHavaibHble XUMHUYECKHE TOHATHSA
Xumus — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [IOK

' MPAKTUYECKOU eI TETLHOCTH https://m.edsoo.ru/7f41837¢c

JelnoBeKa

12 BeiniectBa 1 XuMu4deckue 15 | bub6munoreka LIOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pasnen 2. BaxkHeiiine npeacraBuTe/ M HEOPraHNYECKUX BelleCTB
21 Bosnyx. Kucnopon. Ilonstue 6 Bbubmuotexa [JOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 1 bu6bnuorexa [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Torstue 00 5 | 1 but6mmoreka [IOK

) OCHOBAHUIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 | bubmmoreka LIOK

) HEOPTaHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudyeckux 3jaeMeHToB /. . MennesieeBa. CTpoeHne aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pPeaKkuumn




[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema

bu6mmnoreka LIOK

3.1 7
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XUMHYECKas CBA3E.
3.2 OKHCIIATENLHO 8 buGnnorexa [IOK
) https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
b K
Hroro no pazgeny 15 nommorexa 10
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
p p https://m.edso0o.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudpoBbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKkne peakiun
. bu6mmoreka [IOK
[ToBTOpeHME U yroy0aeHne 3HAHUH OCHOBHBIX
1.1 5 1 https://m.edsoo.ru/7t41a6
pa3nenoB Kypca 8 kiacca 16
bu6mmoreka [IOK
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHIX
1.2 . 4 https://m.edsoo.ru/7f41a6
peakuui 16
Bbu6muoreka [IOK
DNEKTPOIUTHYECKAS UCCOITUAITHSI.
1.3 8 1 1 https://m.edsoo.ru/7f41a6
XUMHUYECKUE PEaKINH B pacTBOpax 16
Hroro no paszaeny 17
Pa3znea 2. HemeTa/iibl M X COeIMHEHUS
bu6mmoreka [IOK
OO01mas xapakTeprucTUKa XUMUIECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpynmnsl. ["anorenst 16
OOm1ast xapaKTepUCTHKA XUMHYECKHX bubnuoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/7f41a6
COEIMHEHUA 36
OOm1ast xapaKTepUCTHKA XUMHYECKHX bubnuoreka [IOK
2.3 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a6

COEIUHEHHNS

36




OO1as xapakTepuCcTUKa XUMUYECKUX

Bbu6nuoreka [JOK

2.4 sneMeHToB [VA-rpynmnsl. Yraepona u 8 https://m.edsoo.ru/7f41a6
KPEMHHU B UX COCTMHCHHS 36
Hroro no paszneny 25
Pa3znea 3. Meraaabl 1 MX COeIUHEHHUA
bu6mmoreka [IOK
3.1 OO01Me CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a6
36
bu6mmoreka [IOK
3.2 Baxneiime MeTajuibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro no paszneny 20
Pa3znen 4. Xumusi u oxkpy:kamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u Marepuaisl B ;KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro no paszneny 3
Bbubnmuoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Jlara
Ne uudposbie
1/ Tema ypoxa Koutpoabnbie | IlpakTuyeckue | H3Y4eH
I Bcero o0pa3oBaTtejibHbIE
padoThI padoThI us
pecypcsl
bubmunoreka LIOK
[Ipenmer xumuu. Poiab XMMUH B )KU3HU
1 1 https://m.edsoo.ru/ff0d210
yejioBeka. Teja U BelecTna .
bubmunoreka LIOK
2 [TonsiTHE O METOAAX MMO3HAHUS B XUMHH 1 https://m.edsoo.ru/ff0d227
e
[Tpaktuueckas padora Ne 1 «[IpaBuna
" bu6mmoreka [IOK
paboThl B 1a00paTOpUU U MPUEMBI
3 1 https://m.edsoo.ru/ff0d23d
oOparieHus ¢ 1abopaTOPHBIM .
000opyaOBaHUEM» &
Yucreie BemecTBa U cMmecr. CriocoOnl BrbmaoTexa [IOK
4 . 1 https://m.edsoo.ru/ff0d26¢
paszeneHus cMecen .
[Ipaktuueckas padota Ne 2 «Paznenenue bubmmoreka [JOK
5 cMeceil (Ha mpuMepe OYMCTKU TOBAPEHHOU 1 https://m.edsoo.ru/ff0d28c
COJIHN )» 8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6
C
but6mmoreka [IOK
XuMHUYecKue 3J1eMEHThl. 3HAKU (CUMBOJIbI)
7 1 https://m.edsoo.ru/ff0d2be

XUMHUYCCKUX OJICMCHTOB

8




but6mmoreka [IOK

XHUMHUUYECKUE YPABHEHUS

8 IIpocTsle U CIOKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6
c
bubmunoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB. bubnuoteka [JOK
10 Xumnueckas popmyna. BaneHTHOCTB https://m.edsoo.ru/ff0d2ea
aTOMOB XHUMHYECKHX JIEMECHTOB e
bu6munoreka LIOK
OTHOCHTENbHAS aTOMHAs Macca.
11 https://m.edsoo.ru/ff0d323
OTHOCUTENBHAS MOJICKYJIIpHAs Macca .
bu6munoreka LIOK
MaccoBas 10151 XUMHAYECKOTO JIEMEHTA B
12 https://m.edsoo.ru/ff0d350
COCIUHCHUH .
KomuuectBo BemectBa. Monb. MossipHast BrbmaoTexa [IOK
13 https://m.edsoo.ru/ff0d523
Macca
0
but6mmoreka [IOK
dOu3nYecKre U XUMUUCCKHUE SIBICHHUS.
14 https://m.edsoo.ru/ff0d37f
XuMuyecKas peakius .
bu6mmoreka [IOK
[Ipu3Haku U yCIOBUS MPOTEKAHUS
15 . https://m.edsoo.ru/ff0d3al
XUMHUYECKHUX PEaKIIHid p
bu6mmoreka [IOK
3aKOH COXpaHEHUs1 MacChl BEIIECTB.
16 https://m.edsoo.ru/ff0d3b8

8




Breruanciaenus KOJIMYECTBA, MacChl

bubmunoreka LIOK

17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX https://m.edsoo.ru/ff0d570
peakuuit 8
Knaccudukanus XuMU4eCKUX peaKiui bu6bnuorexa [IOK

18 (coennHeHUsI, pa3loKEeHUS, 3aMEIICHNS, https://m.edsoo.ru/ff0d3f3
00OMeHa) 4
M. B. JIoMOHOCOB — y4€HBbIN- bu6nuoreka [JOK

19 sHIMKIoneaucT. O6o0eHe 1 https://m.edsoo.ru/ff0d40c
CHCTEMaTH3aIlnsl 3HAHUI 4

b K

Kontponbnas padora Nel o teme nommorexa O

20 https://m.edsoo.ru/ff0d429
«BelllecTBa 1 XUMHUYECKUE PEAKIIU» 0
Bo3agyx — cmech razoB. Cocra Bo3ayxa. bubnuoreka [JOK

21 Kucnopon — aneMeHT u npocroe https://m.edsoo.ru/ff0d448
BelrecTtBo. O30H S
du3nyecKkue 1 XUMUIECKHE CBOMCTBA bubnuoreka [JOK

22 KHCII0pOo/ia (peakliuy OKUCIIEHNUS, https://m.edsoo.ru/ff0d461
ropenue). [Toustue 06 okcuaax 4
CrocoOsbI oTyYeHUs KUCIOPO/ia B bubmuoreka [{OK

23 71a00paTOpPUX U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497
IIpumeHenue kucnopona a
TennoBoii 3pPexkT XUMUIECKON peaKInu, bubmmoreka [JOK

24 MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d479
3K30- U SHIOTEPMHUYECKUX PEAKLIUAX 0
TormumBo (HedTh, yroib U METaH). bubmuoreka [{OK

25 3arpsi3HEHUE BO3TyXa, CIIOCOOKI €T0 https://m.edsoo.ru/ff0d4c4

MPEI0TBPAIECHUS

a




[TpakTrueckas padota Ne 3 o Teme

bubmunoreka LIOK

26 «[lonyueHnue u cobnpanmne KUCIOpoa, https://m.edsoo.ru/ff0d4ae
U3y4YEHHE €r0 CBOMCTB» 2
bubmunoreka LIOK
Bonopon — sneMeHT u mpocToe BEIIeCTBO.
27 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupone 0
. bubmunoreka LIOK
®dusnyeckue 1 XUMHIECKUE CBOMCTBA
28 https://m.edsoo.ru/ff0d4dd
Bozopoaa. [I[pumenenne Bogoposaa 0
bu6munoreka LIOK
29 [ToHsITHE O KHCITOTaX U COJISIX https://m.edsoo.ru/ff0d50d
2
bu6munoreka LIOK
Crioco0sI TToTy4YeHust BOAOPO/Ia B
30 https://m.edsoo.ru/ff0d4dd
nabopaTopuu 0
[TpakTiueckast pabota Ne 4 o Teme Bubmuotexa [JOK
31 «[Tonmy4yenne u cobupanue BOAOPOA, https://m.edsoo.ru/ff0d4f4
M3YYCHUE €TO CBOMCTB» 2
bu6mmoreka [IOK
32 MomnsipHblii 00bEM ra30B. 3aK0H ABOTAPO https://m.edsoo.ru/ff0d542
€
Brrancnenus o0béMa, KoJIMYeCTBA bubmuoreka [IOK
33 BEILIECTBA r'a3a MO €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA HIIH 00BEMY 0
Brrancnenus 00EMO0B ra3oB 1o bubmuoreka [{OK
34 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d570

00BEMHEIX OTHOIICHHUI ra30B

8




duznueckre 1 XUMUYECKHE CBONCTBA

but6mmoreka [IOK

35 https://m.edsoo.ru/ff0d587
BOJIBI
a
CoctaB ocHoBanwuii. [lonstue 06 bubmmorexa [OK
36 https://m.edsoo.ru/ff0d59%
WHNKATOpaX 5
Bona xak pactBopurens. HacbleHHble u bu6nuorexa [IOK
37 HEHACBILLIEHHBIE pacTBOPbL. MaccoBas 101t https://m.edsoo.ru/ff0d5Sb4
BEILECTBA B PACTBOPE 0
[IpakTuueckas padora Ne 5 o reme
but6mmoreka [IOK
«IIpuroroBiieHHE PaCTBOPOB C
38 .. . . . https://m.edsoo.ru/ff0d5Seb
orpeaenEHHON MacCOBOM JoJei .
pacTBOPEHHOTO BEIIECTBA» -
KonTtposbnas padota No2 o teme bubmorexa HOK
39 https://m.edsoo.ru/ff0d634
«Kucnopoa. Bogopoxa. Boga» 5
bubmunoreka LIOK
Oxkcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa .
[TomyueHue U XUMHUYECKHE CBOMCTBA bubmmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664
OKCHJIOB e
but6mmoreka [IOK
OcHoBaH#usI: cOCTaB, K1accudukaus,
42 https://m.edsoo.ru/ff0d67¢
HOMEHKJIaTypa .
. but6mmoreka [IOK
[Tony4eHre u XUMHUYECKUE CBOWCTBA
43 https://m.edsoo.ru/ff0d67c

OCHOBaHUMN

a




Kucnotsl: cocras, kinaccudukaus,

but6mmoreka [IOK

44 https://m.edsoo.ru/ff0dfee
HOMEHKJIaTypa )
. bubmunoreka LIOK
[TomyueHue u XUMHUYECKHE CBOMCTBA
45 https://m.edsoo.ru/ff0dfee
KHCJIOT
2
bubmunoreka LIOK
Conu (cpenHue): HOMEHKIIATypa, CITOCOObI
46 . https://m.edsoo.ru/00ad94
MOJTyYCHUS, XUHMHUYECKUE CBOMCTBA 4
[IpakTuueckas padora Ne 6. Perenue
but6mmoreka [IOK
OKCIIEPUMEHTATBHBIX 33724 10 TeMe
47 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KIJIACCHI HEOPTAHUUECKUX “c
COCIMHEHMI» =
bubmunoreka LIOK
['eHeTndeckas CBA3b MEXKIYy KilacCaMu
48 . https://m.edsoo.ru/00ad9a
HEOPTaHWYECKUX COCTUHECHHI 50
bubmunorexa LIOK
49 O06o00mIcHre U CHCTEMAaTH3alKs 3HAHUH https://m.edsoo.ru/00ad9¢
b2
Kontponbnas padota Ne3 o teme bubmmoreka [JOK
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9e
coequHeHuin" la
[TepBbIe MOMBITKH KIacCUPUKAITII bubmuoreka [IOK
51 XUMHUYECKHX 3JIeMeHTOB. IloHsATHE O https://m.edsoo.ru/00ad9ff
rpynmnax CXOIHBIX SJIEMEHTOB a
[Tepunonnueckwuii 3akon u [lepuonnueckas bubmuoreka [{OK
52 CHCTEeMa XMMHYECKHuX deMeHToB J[. 1. https://m.edsoo.ru/00ada5

Menneneesa

2c




but6mmoreka [IOK

53 IIepuonsl, rpynsl, NOATPYIIIIEL https://m.edsoo.ru/00adas
2c
bubmunoreka LIOK
Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP.
54 https://m.edsoo.ru/00ada3
H3oTonbl
42
CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB bu6nuorexa [IOK
55 aneMeHToB llepuoanyeckoii cucrems /1. https://m.edsoo.ru/00ada6
U. Menneneena bc
XapakTepruCcTUKa XMMHUYECKOI 0 JIEMEHTA bubnuorexa LIOK
56 10 €ro NoJiokeHu1o B [lepuonndeckoit https://m.edsoo.ru/00ada8
cucteme /I. 1. Menaeneena 24
3nauenue [lepuoauueckoro 3akoHa s
but6mmoreka [IOK
pa3BuTus Hayku U npaktuku. 1. H.
57 N https://m.edsoo.ru/00ada9
MenieneeB — y4€HbIN, IEJAror U 6o
rpakJ1aHuH o
bubmunorexa LIOK
DNEKTPOOTPULIATEILHOCTh ATOMOB
58 https://m.edsoo.ru/00adaab
XUMHYECKHX 3JIEMEHTOB g
bubmunoreka LIOK
59 HNonHast xumudeckas CBs3b https://m.edsoo.ru/00adac3
4
but6mmoreka [IOK
60 KoBanentnas nosnsipHasi XUMU4ECKasi CBSI3b https://m.edsoo.ru/00adaab
8
but6mmoreka [IOK
KoBanentHas HenossipHasi XuMu4ecKas
61 https://m.edsoo.ru/00adaab

CBA3b

9




but6mmoreka [IOK

62 CreneHp OKHUCIEHUS 1 https://m.edsoo.ru/00adae?
8
bubmunoreka LIOK
OKUCIIUTEIFHO-BOCCTAHOBUTEIHHBIE
63 1 https://m.edsoo.ru/00adb0
peaxkuuu
76
bubmunoreka LIOK
64 OKHCIIUTENN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
Kontponbnas padota Ne4 o teme bubmorexa LHOK
65 1 https://m.edsoo.ru/00adb4
«Ctpoenue atoma. XuMHUYECKas CBA3b» 26
. bu6munoreka LIOK
PesepBHEIil ypok. O0001IEHNE U
66 p yp 111 1 https://m.edsoo.ru/00adb3
CUCTEMATHU3ALMs 3HAHUN 3c
. but6mmoreka [IOK
PesepBurlil ypok. O0001IEHNE 1
67 p yp 1]1 1 https://m.edsoo.ru/00ad9c
CUCTEMATHU3ALMs 3HAHUN 2
. bu6mmoreka [IOK
PesepBurlil ypok. O0001IEHNE 1
68 p yp \],H 1 https://m.edsoo.ru/ff0d61c
cucTeMaru3anus 3HaHui p
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KUIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka Koutpoabnbie | IlpakTuueckue | H3Yy4eH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI us
pecypcsl
Ilepuoanueckuii 3akoH. [lepuoanueckas bu6nuorexa LIOK
1 chcTeMa XUMU4YeCckux 3jeMeHToB JI. U. 1 https://m.edsoo.ru/00adbS
Meneneesa 9e
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubmmoreka [JOK
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00adb6
HEPHOJIOB b6
but6mmoreka [IOK
Knaccudukanus 1 HOMEHKIIaTypa
3 1 https://m.edsoo.ru/00adb7
HEOpPraHMYECKUX BEILECTB o
. but6mmoreka [IOK
Buibl XUMUYECKOM CBSI3U U TUIIBI
4 .. 1 https://m.edsoo.ru/00adbac
KPUCTAITNYECKUX PEIIETOK 6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3J/IeJIOB Kypca 8 Kiacca»
. bu6mmoreka [IOK
Krnaccudukanus XuMHYeCKUX peaKIIHii
6 1 https://m.edsoo.ru/00adbc
0 Pa3TUYHBIM MPU3HAKAM b0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM bu6nuoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe

IreTEPOrcHHbIX PCaKIUAX

9a




[TonsTHE O XMMHYECKOM PaBHOBECHH.
DakTOpPHI, BIUSIIONINE HA CKOPOCTh

bubmunoreka LIOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

8 . https://m.edsoo.ru/00adc?2
XUMUYECKON PEAKIIUU U TTOJIOKEHNE %
XUMHUYECKOr0 PaBHOBECUSI T
bu6mmoreka [IOK
OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC
9 https://m.edsoo.ru/00adcad
peakuumn
[S
Teopus 371eKTPOIUTHUECKON bu6nuorexa [IOK
10 nuccoranuu. CUIbHbIE U clla0bie https://m.edsoo.ru/00adcd
DIIEKTPOJIUTHI 68
bubmmnoreka LIOK
11 HNounble ypaBHEHUS peaKkuid https://m.edsoo.ru/00add4
48
XUMHYECKHEe CBOMCTBA KUCTOT U bubnuoreka [JOK
12 OCHOBAHUU B CBETE MPEACTABICHUH 00 https://m.edsoo.ru/00add5
AJEKTPOJIUTAYECKON AUCCOIUALINHI d8
XuMHUYECKHe CBOMCTBA COJIeH B CBETE bubnuoreka [JOK
13 MPEJCTAaBICHUNA 00 3IEKTPOIUTHIECKOM https://m.edsoo.ru/00add8
JYCCOLMALINUN b2
bub6munoreka LIOK
14 [TonsiTue o ruaponmn3e conen https://m.edsoo.ru/00add9
d4
bu6mmoreka [IOK
15 O06001IeHre U cucTeMaTU3aIus 3HaHUH https://m.edsoo.ru/00addd
12
[TpakTuyeckas padora Ne 1. «Permenune bubmorexa OK
16 https://m.edsoo.ru/00addbf

a




Kontponbnas padota No2 o teme

bubmunoreka LIOK

17 «DNEKTPOIUTHYECKAS TUCCOLINAIIS. https://m.edsoo.ru/00addec
XUMUYECKHE peaklii B PaCTBOPAX» 0
OO01mas xapakTepUCTUKA TAIOTCHOB. bu6nuoreka [IOK

18 XHUMUYECKUE CBOMCTBA HA PUMEPE https://m.edsoo.ru/00addfe
XJopa 2
Xnoposogopoxa. ConsiHast KUCIIOTa, bu6nuorexa [IOK

19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/00adel
[pPUMEHEHHE 04
[TpakTuyeckas padora Ne 2 o Teme bubnuorexa LIOK

20 «ITomyueHnue COJIHON KUCIIOTHI, https://m.edsoo.ru/00ade3
U3yYeHHE ¢€ CBOMCTB» 43
Brruucnenust no ypaBHEHUSIM bu6nuoreka [JOK

21 XUMHYECKUX PEAKIMH, ECIIU OJUH U3 https://m.edsoo.ru/00ade4
pEareHTOB JaH B U30bITKE 88
OO11as xapakTepuCcTHUKa 3JIEMEHTOB bubmmorexa LIOK

22 https://m.edsoo.ru/00ade6
VIA-rpynnst

4a

AnnoTpomnHbie MOAU(UKAITUN CEPHI. bubmmoreka [JOK

23 Haxoxnenue cepbl 1 €€ COeIMHEHUN B https://m.edsoo.ru/00ade6
npupoje. XuMHUYECKHE CBOUCTBA CEPhI 4a
CepoBoniopof, cTpoeHue, GU3NIecKue 1 bubnmorera LOK

24 . https://m.edsoo.ru/00ade8
XUMHYECKHE CBOMCTBA 0
Oxkcwupl cepbl. CepHasi KHCIIOTA, bubmmoreka [JOK

25 (bU3MIECKre U XUMUYECKHIE CBOMCTBA, https://m.edsoo.ru/00adea2

MPUMEHEHNE

8




XUMHYECKUE PEAKINH, JICKAIUE B
OCHOBE IMPOMBIIIJIEHHOTO CItoco0a

bubmunorexa LIOK

26 MOJyYEeHUSI CEPHOU KUCIIOTHI. https://m.edsoo.ru/00adec8
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH a
Cpelbl COCTMHEHUSIMU CEPhI
. bu6mmoreka [IOK
Brrurcnenue MaccoBO 10K BBIXO/1a
27 https://m.edsoo.ru/00adec8
MIPOJYKTa peaKiuu .
OO6m1ast xapakTepuCcTHUKa 3JIEMEHTOB V A-
bubmunoreka LIOK
rpynnsl. A30T, pacpocTpaHeHHE B
28 https://m.edsoo.ru/00adeea
npupoae, GpuznuecKrue u XuMUYecKue p
CBOMICTBA B
but6mmoreka [IOK
AmMmMuak, ero (pu3M4ecKre U XUMHYECKUE
29 . https://m.edsoo.ru/00adf00
CBOWCTBA, MOJy4YCHUE U TIPUMEHEHUE 4
[TpakTuyeckas pabora Ne 3 o Teme bu6nuorexa LIOK
30 «ITomyuenne ammMuaka, U3y4eHUe €ro https://m.edsoo.ru/00adf18
CBOMCTB» 0
. bubmuoreka [IOK
A3OTHas KUC0Ta, €€ hru3ndecKue u
31 . https://m.edsoo.ru/00adf30
XUMHYECKHE CBOMCTBA p
Hcrnons30Banyre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX bu6nuoreka [JOK
32 ynoopeHnii. XUMHUYeCcKoe 3arpsisHeHIe https://m.edsoo.ru/00adf51
OKpYKarolien cpelibl COeAMHEHUSIMHU 8
azoTa
dochop. Oxeun dochopa (V) u bu6nuoreka [JOK
33 dbocdopHas kucnora, GunIecKue u https://m.edsoo.ru/00adf68

XHUMHUYCCKUC CBOI\/'ICTBa, IMOJIYyYCHHEC

a




Hcnons3oBanne GocdaToB B KayecTBE

bubmunoreka LIOK

34 MUHEpaIbHBIX yA0OpeHUH. 3arpsi3HeHNE https://m.edsoo.ru/00adfc2
IPUPOIHOHN cpebl pocharamu 0
VYraepond, pacopocTpaHeHue B IIPUPOJIE Bubmorexa OK
35 PO, Pactipoctp ? poze, https://m.edsoo.ru/00adfd9
(du3nUecKre U XUMUYECKUE CBOKCTBA .
Oxkcuabl yriaepoaa, ux puznyeckue u
TP N ¢ bu6mmoreka [IOK
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
36 https://m.edsoo.ru/00adfeb
MpOOJIEMBI, CBSI3aHHBIE C OKCHIOM .
yriaeponaa (IV) a
bubmmnoreka LIOK
37 VYronpHas KUCIOTA U €€ CONu https://m.edsoo.ru/00ae00
6¢
[TpakTuyeckas padora Ne 4 o Teme
" but6mmoreka [IOK
ITonyueHue yriekucioro rasa.
38 https://m.edsoo.ru/00ae02
KauecTBeHHas peakuus Ha KapOoHAT- e
HoH" o
[TepBoHayanbHBIC TOHATHUS 00 bubnuorexa LIOK
39 OpPraHUYECKUX BELIECTBAX KaK O https://m.edsoo.ru/00ae05
COEIMHEHUAX yIIIEpOaa 4e
bubmmnoreka LIOK
40 Kpemuuii u ero coeguHeHus https://m.edsoo.ru/00ae08
Oa
[TpakTuyeckas pabora Ne 5. Pemenue
bu6mmoreka [IOK
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
41 https://m.edsoo.ru/00ae0bf

«BaxHen1me HeMeTaluIbl U UX
COCANHCHUA»

2




Kontponbnas padota Ne3 o teme

bubmunoreka LIOK

42 «BaxkHeimme HeMeTalubl U UX https://m.edsoo.ru/00ae0e
COCIUHEHUS» 8
OO01mas xapakTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METaJIJIOB. bubmunoreka LIOK
43 Merannueckas CBsI3b U METAJIIMYECKast https://m.edsoo.ru/00ae10
KpUCTaJUTH4ecKas pemérka. dusnueckne 3e
CBOIMCTBA METAJIJIOB
XHUMUYECKHE CBOMCTBA METAIIJIOB. bubmuoreka [IOK
44 DJIEKTPOXUMUYECKUH DSl HATTPSIKEHUI https://m.edsoo.ru/00ael 1
METAJIOB 56
OOu1re cnocoObl MOTYyYSHHUS METALIOB.
bu6munoreka LIOK
CnuaBel. BeruucieHus o ypaBHEHUAM
45 . https://m.edsoo.ru/00ael 1
XUMUYECKUX PEAKITUN, €CITH OJIUH U3 56
pEareHTOB COAEPKUT IPUMECHU T
bubmunoreka LIOK
46 IlonsiTHE O KOPPO3UU METAILIOB https://m.edsoo.ru/00ae12
78
bu6munoreka LIOK
47 Illenoynbie METAIIBI https://m.edsoo.ru/00ae14
b2
bubmunoreka LIOK
48 OKcuIbl M THAPOKCUIBI HATPUS U KIS https://m.edsoo.ru/00ae14
b2
bubmunoreka LIOK
[IlemouHO3eMENbHBIC METAJLTBI —
49 https://m.edsoo.ru/00ael5e

KaJIbIIMA Y MarHui

8




but6mmoreka [IOK

50 Baxueiinme coeiuHESHUS KaJIbIU https://m.edsoo.ru/00acl5e
8
51 O000111eHIE U CUCTEMATH3AaIUs 3HAHUN
. .. bubmunoreka LIOK
JKECTKOCTH BOIBI U CIIOCOOEI €€
52 https://m.edsoo.ru/00aec18
yCTpaHCHUS
86
[IpakTuueckas pabora Ne 6 o Teme Bubmuotexa [JOK
53 "YXEcTKOCTL BOBI M METOJEI €6 https://m.edsoo.ru/00aeclae
ycTpaHeHus" 8
but6mmoreka [IOK
54 ATroMAHUNA https://m.edsoo.ru/00aelc6
4
. but6mmoreka [IOK
AmMpoTepHbIe CBOIICTBAa OKCHIA U
55 https://m.edsoo.ru/00aelc6
THJIPOKCH/IA 4
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00aeld
86
but6mmoreka [IOK
Oxkcubl, TUIPOKCUBI U COJIU JKeye3a
57 https://m.edsoo.ru/00ae35e
(IT) u xene3a (I1I) p
58 O000111eHIE U CUCTEMATH3AaLIUs 3HAHUN
[TpakTuyeckas pabora Ne 7. Pemenue
but6mmoreka [IOK
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
59 https://m.edsoo.ru/00ae3de

«BaxHeu1me MeTajuibl 1 UX
COCAUHCHU»

8




Brraucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUN, ECITH OJIUH U3

bubmunorexa LIOK

60 pEareHTOB J1aH B U30BITKE WJIH COACPIKUT 1 https://m.edsoo.ru/00ae17
npuMecH. Boluncienns MaccoBOM 101U 50
BBIXO/Ia MPOYKTA PEAKIIUU
61 O06001IeHrEe ¥ cUCTEMaTU3aINs 3HAHUI 1
KonrtponsHas padora Ne4 o reme
62 «BaxkHeHn1e MeTamibl 1 UX 1
COEIIMHEHU»
. bu6munoreka LIOK
BemecTBa 1 MaTepHuaibl B TOBCETHEBHOM
63 1 https://m.edsoo.ru/00ae3f5
YKM3HU YEI0BEKA 0
XHUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH bubmorexa LHOK
64 y 1 https://m.edsoo.ru/00ae42
CpeIbI
70
bu6munoreka LIOK
Poyib XuUMHUH B pEIICHHH YKOJIOTHUSCKHUX
65 1 https://m.edsoo.ru/00ae42
npobiem
70
. but6mmoreka [IOK
PesepBHsblil ypok. O0001IEHIE U
66 p yp \I,u 1 https://m.edsoo.ru/00ae0d
CHCTEMATH3aLMs 3HAHUH 0a
. bu6mmoreka [IOK
PesepBHsblil ypok. O0001IEHIE U
67 p yp ‘I,H 1 https://m.edsoo.ru/00adb3
CHCTEMATH3aIus 3HAaHUH .
. but6mmoreka [IOK
PesepBusblil ypok. O0001IEHIE U
68 p yp ‘I,u 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3aIus 3HaHUH .
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., Akiinoneproe o0111ecTBo
«M3parenscTBO «IIpocBenieHne»

VYyuebnuk . Pymzutuc I'.E. Xumusi: Heopran. Xumusi: yueOHUK Jyist IKIL.
obmieoOpazoBatenbHbIX yupexaenuit/ I'.E Pymsutuc, @.I" ®enpaman.- 7-e u3.,

uctp. - M.: [Ipocsenienue, 2021.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

[Iporpamma kypca xumuu Juist 8- 9 KiaccoB 00111€00pa30BaTENbHBIX YUPEXKICHUM,
nporpamma Kypca xumuu juis 10- 11 knaccoB o011eo0pa3oBaTeIbHbIX
yupexaeHuit (0a3oBblif ypoBenb). Aptop: ['apa H.H.

VY4eOHUKY ¢ TPUIIOKEHUEM Ha 3JIEKTPOHHOM Hocutene. 8, 9, 10(6a30BbIit
ypoBeHb), 11(6a30BbIil ypoBeHb) Kiacchl. ABTOphI: Pymsutuc I'.E., ®enpaman
O.rI.

PaGouue terpaau. 8, 9 knaccel. ABtop: ['abpycesa H. U.

3a7jauyHUK ¢ «ITOMOIIHUKOM». 8-9 kiaccel, 10-11 knaccel. ABropsl: ['apa H.H.,
["abpycena H.U.

Hupaktuyeckue Marepuansl. 8-9 kinaccel. ABTop: Pagenkuii A.M.
HNunaktuueckue matepuansl. 10-11 knaccel. ABtop: Paneuxuii A.M.

[Tocobus nns yuutens. 8, 9, 10(6a30Bblit ypoBeHs), 11(6a30Bblil ypoBEeHD)



kiaccel. ABtop: ['apa H.H.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://vk.com/sferum

https://educont.ru/

https://m.edsoo.ru/ff0d227e
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