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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNpECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4ueHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa30oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npobJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIJ, B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATHN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3y4yeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro mpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBI XHUMHUECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHYECKHUX PeaKIuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPEIN TaKUE I, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIECHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJaM TO3HaHMsl, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIUX MPUOOPETEHUIO O0YHArOITMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATh SIBIICHUS
OKPY’KaOIEero MHUpa, WCHOJB3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXKU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUIsl W HAMPABICHHOCTH NATHHEHUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipu mpoBegeHHH J1aOOPATOPHBIX M MPAKTHUECKUX PabOT HCHOJIb3YIOTCS
BO3MOXKHOCTH BUPTYyalibHOU maboparopun «Touku pocTay.



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccupuxanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) sSIBJIICHUIN, HAOI0ICHHE U
OMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIelCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JelieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTepKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopopa B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B Jadopatopud H HOpoMblIIeHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kkak pacTtBopuTelb. PacTBOpHI.
HaceilieHHbIe ¥ HEHACHIIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopot Boabl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE WM XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHHUE COEPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyUYEHHUE,
coOupaHue, pacro3HABaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW paCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOABI C METAJUIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJB30BaHHUE BHUEOMATEpPUAJIOB),



WCCJIEIOBaHNE O0pa3lOB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Tepuonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIepHoaa U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. Y. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckas cBa3b. KoBajieHTHast (ToJisspHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKMCIIEHUSI K BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAUHEHUS ).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUsi U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne 0 xXumMuyeckoM paBHoBecuu. DakTOpBI,
BIIMAIONIME HA CKOPOCTh XHUMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
ANIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cioBUsl MPOTEKAHUSI PeaKIMii MIOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMd, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBHUYECKHE U
XUMHUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXKaluMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs! pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux (pU3NUEeCcKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue pocdaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHU.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMK, pacHpoCTpaHeHWe B MNpuUpoae, (U3MUECKHMe U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKN Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriieBojgax — U ux
poJiM B JKH3HM YeJIOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpencTaBieHus 00
okcunie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HMX COEOUHEHHH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yAOOpPEHUHl, MOITyYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO WCITOJIB30BAHNE BHJIEOMATEPHUAIIOB), U3y4eHue MoJelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOra3a, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHON MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o reMe «BaxkHelnme HeMeTaJUIbl U NX COEIUHEHUS.

MeTtasibl M X COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaJUIOB. MeTtaundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0Iue
ciocoObl mosiydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUIPOKCUAB HaTpuss W Kanuda. [IpuMeHeHne WIENOYHBIX METAUIOB MW MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe U XMMUUYECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U conu kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KaJablMs, aIIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOAEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aJ1a4d Mo Teme « Baxknenme
METAaJlJIbl U UX COCAMHCHUSI.

XuMHA M OKPYKAOLIAS cpeaa

Bemectsa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJI30BaHME BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemeHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAIITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaANbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOllIeCTBE TMpaBUJIaMM M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUM H
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprnoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECCTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLIEHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHON, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0Opa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3InyHOTO poJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJ 0€30MacCHOTO MOBEICHUSI P padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEOu, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJI0OB XUMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeaMETHBIX pPE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBaTh B3aUMOCBSI3b C JPYTMMHU THOHSATHSMH), WCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B Kaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

IPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOJwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AaHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM TIPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOAbl U 3aMpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIU3UPOBAThb B IIpollecce Y4YeOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

yMEHUSl 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (W) JUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOrO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yuéTa OOUIMX WHTEPECOB U COTrJIacOBaHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUU C YyYETOM
MOJy4YEHHUS! HOBBIX 3HAHUUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue Uil TPEAMETHOW oOmacth «XUMHS», BHUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKINH, TEIIOBONH APPEKT peaKiuH,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasi CBs3b, MOJSIPHASI U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH ITU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass W HMOHHAs) B
HEOPTraHWYECKNUX COECIUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSITHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
Oonbllie MEpPUOAbl, COOTHOCHUTH OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOATBEPKAAs OMUCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMaTU3aIMIo, KIacCU(PUKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUEC, SKCIECPUMEHT
(peanbHBIN U MBICIECHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOpPOJAA), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIOPAHXK U IPYTHUE).

K xoHIiy o0yueHust B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAd, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKas pPeaklMsi, XUMUYecKasi CBsI3b, TEIIOBON 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAIUIMYecKas pemeéTka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», maneie u  OonbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPHIE MMEITCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeTbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

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

yeJoBeKa

12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 1 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnoreka [HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 1 bubmmorera [OK
' PYHHEL Tep https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




INOYPOYHOE IIJTIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Hpa DJIEeKTPOHHbIE
Ne K K Hara u@poBbIe
n/ Tema ypoka Bce OHTPo YecK Hep
0 o JIbHBIE e U3ydeHust o0pa3oBaTe/ibHbIE
padoThI pecypcebl
pado
ThI
[Ipeamer xumuu. Poib bubmuorexa [JOK
1 XHMHWH B )KA3HU YEJIOBEKA. 1 01.09.2025 https://m.edsoo.ru/f
Tena u Bemectsa 0d210c
Mertobl TO3HAHKS B XHMHH. Bubnmorexa LOK
2 CBOMCTRA BEIECTE. 1 03.09.2025 https://m.edsoo.ru/f
0d227e
[TpakTrueckas padota Ne 1
«H6paBI/IJ1a paboThI B" Butmorexa LIOK
3 EZ OPATOPHIT I HPHEMET | I 08.09.2025 https:/m.edsoo.ru/f
PAItieHHs © 0d23dc
71a00paTOPHBIM
000py/I0BaHUEM
YucTele BemecTsa u bu6mmoreka [IOK
4 cmecu. CriocoObl 1 10.09.2025 https://m.edsoo.ru/f
paszeneHus cMecei 0d26ca
IIpaxTrueckas pa60fa Ne2 Bu6morexa LIOK
5 «Paspenenne cmecel (Ha 1 1 15.09.2025  https:/m.edsoo.ru/f
npumepe Ol\IJI/ICTKI/I 0d28¢8
MOBapEHHOM COMN)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 17.09.2025 https://m.edsoo.ru/f
0d2a6c¢
XHUMHUYECKHE DIIEMEHTHI. bu6mmoreka [JOK
7 3HaKu (CHMBOJIBI) 1 22.09.2025 https://m.edsoo.ru/f
XUMHUYECKHUX 3JIEMEHTOB 0d2be8
IIpocTele U ClIOXKHBIE Bubmiorexa LIOK
8 1 24.09.2025 https://m.edsoo.ru/f
BeIlleCTBA 0d2a6c
ATOMHO - MOJIEKYJISIpHOE Bubmiorexa LIOK
9 p— 1 29.10.2025 https://m.edsoo.ru/f
0d2d50
3aKOH MOCTOSTHCTBA bubmuorexa [JOK
10 COCTaBa BEILECTB. 1 01.10.2025 https://m.edsoo.ru/f
Xumuaeckas hopmyia. 0d2eae




BanedTHOCTL aTOMOB
XUMHUYECKUX DJIEMEHTOB

OTHOCHUTENbHAS aTOMHAs bubmuorexa [JOK
11 Macca. OTHOCUTEIbHAS 0610.2025 https://m.edsoo.ru/f
MOJIEKYJISIpHas Macca 0d323c
MaccoBast o bu6mmoreka [IOK
12 XHUMHYECKOI'0 JICMCHTA B 08.10.2025 https://m.edsoo.ru/f
COCTMHCHUH 0d350c
KonuyecTBo BemecTna. bubmuorexa LIOK
13 Mons. MorspHas macca 13.10.2025 https://m.edsoo.ru/f
0d5230
dusznueckue u bubmuorexa [JOK
14 XHUMUYCCKHEC SIBICHHUS. 15.10.2025 https://m.edsoo.ru/f
XuMuueckas peakius 0d37fa
[Ipu3Haku u ycnoBust bubnnorexa [HOK
15 IPOTEKAHUS XUMHUECKHUX 20.10.2025 https://m.edsoo.ru/f
peakiui 0d3al6
3aKOH COXpaHEHUs1 MacChl bubnunoreka [JOK
16 BEIIIECTB. XUMHUICCKHE 22.11.2025 https://m.edsoo.ru/f
YpaBHEHHUS. 0d3b88
Brruncnenus macchl bubmuorexa [JOK
17 BEILECTBA [10 YPABHEHUSIM 05.11.2025 https://m.edsoo.ru/f
XUMHUYECKHUX PEAKIIUH 0d5708
N . bubmuorexa [JOK
g IVITHCCKDS pealilin 10.11.2025  https://m.edsoo.ru/f
(coenMHEHUs, Pa3I0KEHUS,
0d3f34
3aMeleHus, oOMeHa)
M',_B' J}OMOHOCOB B bubanoreka [JOK
19 ?;:gj;igzmonem“ 12.11.2025  https://m.edsoo.ru/f
= 0d40c4
cUCTEeMaTH3aIus 3HaHHUH.
KonTtponbHnas padora Nel bubnnorexka [HJOK
20 o TeMe «BermecTBa n 17.11.2025 https://m.edsoo.ru/f
XUMUYECKHUE PEaKLIN» 0d4290
Boznyx — cmech ra3os. bubnnoreka [JOK
21 Cocras Bo3ayxa. 19.11.2025 https://m.edsoo.ru/f
Kucnopon. O3oH. 0d448e
duznyeckue u
XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
22 KHcopo/ia (peakuuu 24.11.2025 https://m.edsoo.ru/f
OKHCJICHHUS, TOPEHHUE). 0d4614
IToustre 00 oxcHIax.
23 CriocoObI moy4eHus 26.11.2025 bubnmoreka [JOK



KHCJIOpO/ia B JIabOpaTopuu
Y IPOMBIIIITIEHHOCTH.
[Ipumenenue xkucIopoaa.

https://m.edsoo.ru/f
0d497a

TemnnoBoii 3¢ ekt
XUMHYECKON PEAKIIUH,

TIOHSTHE O bubmuorexa [JOK
24 TEPMOXHUMHYECKOM 01.12.2025 https://m.edsoo.ru/f
yYpaBHEHUH, K30 - U 0d4790
SH/IOTEPMHUYECKUX
peaKIusx
TornmBo (HedTh, yroib u BuGmorexa LOK
g5 | MeTam). 3arpasueine 03.122025  https:/m.edsoo.ru/f
BO3/1yXa, CIIOCOOBI €ro 0ddcda
NPEOTBPALICHHUS. -
[IpakTrdeckas padora Ne 3 BuGmiorexa LIOK
pe 1o Teme dlomyueiie n 08.12.2025 https:/m.edsoo.ru/f
cobupanue Kncnolc:ona, 0ddae?
U3YyUYEHHE €TI0 CBOHCTBY -
Boaopos » mpipore BuGorexa LIOK
27 UMIHECKIe CRONCTEA 10.12.2025 https://m.edsoo.ru/f
0d4ddo
BOJIOPOJIA.
[Ipumenenue Bogoposa. bubnnoreka [JOK
28 [Tonsatue o kucnorax u 15.12.2025 https://m.edsoo.ru/f
COJISIX. 0d4ddo
CniocoOsbI monydeHus bubmorexa HOK
29 BOZOPOZA B TAGOPATOPHI 17.12.2025 https://m.edsoo.ru/f
0d50d2
Konrponbnas padora Ne2 bubnuoreka [IOK
30 no reme "Kucnopo. 22.12.2025 https://m.edsoo.ru/f
Bonopon" 0d4ddo
[IpakTuueckas pabora Ne 4 BuGmorexa LOK
3; o eve dlomyuenite n 24.122025  https:/m.edsoo.ru/f
coOupaHue BOAOPOA.
. 0d4£42
H3ydenue ero cBOMCTBY.
MonsipHblii 00BEM Ta30B.
3akoH ABoTrajpo.
Boruucnenus 00béma, bubmuorexa [JOK
32 KOJIMYECTBA BEILECTBA r'a3a 12.01.2026 https://m.edsoo.ru/f
10 €r0 U3BECTHOMY 0d55a0
KOJIMYECTBY BEIECTBA WU
00BEMY
133 Boruucnenus 00bEMoB 14.01.2006 bubmuorexa [JOK

ra3oB 10 YPaBHEHHIO

https://m.edsoo.ru/f




pEaKIuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUNA
rasoB

0d5708

dusznueckue n

bubmunorexa [JOK

34 XUMHUYECKHUE CBOMCTBA 19.01.2026 https://m.edsoo.ru/f
BOJIbI 0d587a
CocTaB OCHOBaHUH. bubmmorexa LOK
35 TonsTHe 06 MHKaTOpAX 21.01.2026 https://m.edsoo.ru/f
0d59¢2
Bopa kak pactBopuTenb.
Hacpimennsie u bu6mmoreka [JOK
36 HEHACHIIICHHBIC PACTBOPHI. 26.01.2026 https://m.edsoo.ru/f
MaccoBas 10515 BelecTBa 0d5b40
B PacTBOpE
[TpakTuueckas paborta Ne 5
no teme «l[Ipurorosnenue BuGmorexa LOK
37 iiCTB"p‘,’_B © 5 28.01.2026  https:/m.edsoo.ru/f
pe;i{eneHHOH jVIaCCOBOI/I 0dSeba
JI0JIeH pacCTBOPEHHOTO -
BEII[ECTBAY
OKcHuIIBI: COCTaB, bu6mmoreka [IOK
38 KJIaCCU(pUKALIHS, 02.02.2026 https://m.edsoo.ru/f
HOMEHKJIaTypa. 0d664e
ITony4yenue u XuMHU4ECKUE bubnuoreka [IOK
39 CBOMCTBA KUCJIOTHBIX U 04.02.2026 https://m.edsoo.ru/f
OCHOBHBIX OKCHJIOB 0d664e
OcHoOBaHUs: COCTaB, bubnuotexa [JOK
40 KIaccupuKanus, 09.02.2026 https://m.edsoo.ru/f
HOMEHKJIaTypa 0d67ca
[Tonyuenue n xummuueckue Brbmiorexa LIOK
41 N . 11.02.2026 https://m.edsoo.ru/f
CBOMCTBA OCHOBaHUH 0d67ca
Kucnotsl: cocTas, bu6mmoreka [JOK
42 KJ1accupuKanus, 16.02.2026 https://m.edsoo.ru/f
HOMEHKJIaTypa Odfee2
[Tonyuenue u xumuyeckue Bu6miorexa LIOK
43 s 18.02.2026 https://m.edsoo.ru/f
CBOMCTBA KHCIIOT Odfeed
Conu: crocoOsl bubnmoreka [JOK
44 MIOJIYYECHUS, XUMUYECKUE 25.02.2026 https://m.edsoo.ru/(
CBOMCTBA ad9474
45 [IpakTuueckas padora No 02.03.2026 bubnuotexa [JOK

6. Pentenue

https://m.edsoo.ru/(




AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «OCHOBHBIE
KJIACChl HEOPTaHMYECKUX
COEIUHEHUI))

ad9b7c

I'eHeTnueckas cBsI3b
MEXK]y KJlaccamu

bubmuorexa [JOK

46 04.03.2026 https://m.edsoo.ru/(
HeopraHI/Iqe:cxnx 2d9a50
COCAUHCHMI -
O6obmene u . bubmuorexa [JOK

47 z:zrg; ?:;’II{ ;zzz:;xo 11.03.2026  https://m.edsoo.ru/C

ad9cb?2
BEILIECTB
KonTtponpsHas padora Ne3
o TeMaMm "Bopa. bu6mmoreka [IOK

48 OCHOBHBIE KJIaCChI 16.03.2026 https://m.edsoo.ru/(
HEOPraHUYECKUX ad9ela
coenuHeHun"

AHanM3 KOHTPOJIHHOM Bubnmorexa LOK

49 paGoTsI 18.03.2026 https://m.edsoo.ru/f

0d6342
[TepBbIie MOMBITKH
KJIaCCU(UKALIUN bubmmoreka [JOK

50 XAMHYECKHUX JIEMCHTOB. 23.03.2026 https://m.edsoo.ru/(
[TonsiTue o rpymnmax ad9ffa
CXOJIHBIX JICMEHTOB
IIepuoanueckuii 3aKOH U
Hegnoinqecmﬂ CHCTEMA bubmorexa OK

51 25.03.2026 https://m.edsoo.ru/(
XUMHUYECKHUX 3JIEMEeHTOB JI.

ada52c
. MenneneeBa
VLT p— bubmuorexa [JOK

52 ’ ’ 06.04. 2026 https://m.edsoo.ru/(
MOTPYTIIIBI adas2c
Crpoenue atomoB. CoctaB bubmorexa HOK

53 aTomHbIX s7ep. M30TomH: 08.04.2026 https://m.edsoo.ru/(

ada342
CrpoeHnue 3IIeKTPOHHBIX
000J109€K aTOMOB bubnmuorexa [JOK

54 3JIEMEHTOB 13.04.2026 https://m.edsoo.ru/(
[lepronnueckoit cucTeMsl adabbc
JI. 1. MenneneeBa
XapakTeprucTuKa
xnﬁnqecrl)(oro 3JIEMEHTa 110 bubmmorexa LOK

55 15.04.2026 https://m.edsoo.ru/(

€ro TO0JIOKEHUIO B
IIepnoauueckoii cucreme

ada824




J. . MenneneeBa

3HaueHue
[Iepuoanueckoro 3akoHa
JUIS pasBUTHUS HAYKHU U

bubmuorexa [JOK

56 20.04.2026 https://m.edsoo.ru/(
npaktuku. 1. 1.
—_ ada96e
MeneneeB — y4EHBIN,
Mearor ¥ rpaxkIaHuH
DIEeKTPOOTPULIATETEHOCTh bubnmoreka [JOK
57 aTOMOB XUMHYECKHX 22.04.2026 https://m.edsoo.ru/(
3JIEMEHTOB. adaab8
bu6mmoreka [JOK
58 Honnas xumu4deckas CBs3b 27.04.2026 https://m.edsoo.ru/(
adac34
KoBasieHTHas mossipHast Bubmmorexa LOK
59 29.04.2026 https://m.edsoo.ru/(
XHMHYECKas CBS3b adaab8
KoBanentnas HenomnsipHas Bubnrorexa LIOK
60 04.05.2026 https://m.edsoo.ru/(
XHMHYECKas CBS3b adaab9
bu6mmoreka [IOK
61 CTeneHb OKUCTICHUS 06.05.2026 https://m.edsoo.ru/(
adae28
OKHUCIUTENBHO- bubmuoreka [JOK
62 BOCCTAaHOBUTEIILHBIC 13.05.2026 https://m.edsoo.ru/(
peakuuu adb076
S bubmuoreka [JOK
63 18.05.2026 https://m.edsoo.ru/(
BOCCTAaHOBUTEIHU adb076
[TpoBepounas pabota 1o bubnnoreka [JOK
64 teMme «CTpoeHue aToma. 20.05.2026 https://m.edsoo.ru/(
XHUMHYECKasl CBSA3b» adb486
bu6mmorexa [IOK
65 BITP 25.05.2026 https://m.edsoo.ru/(
adb33c
Pe3epBHbIil ypok. bubmuorexa [JOK
66 0O0001eHne n https://m.edsoo.ru/(
CHCTeMaTH3aIrs 3HaHUH ad9cb2
PesepBHbIit ypok. bubnmoreka [JOK
67 O6o0meHue u https://m.edsoo.ru/f
cHCTeMaTH3aIrs 3HaHUH 0d61c6
PesepBHBIH ypOK.
68 O6o0meHue u

CHCTeMaTHU3alus 3HaHU!




OBIIEE KOJIMYECTBO

4
YACOB I10 ITPOI'PAMME 08 6
9 KJIACC
Kouu4vecTBO 4acoB
N KonT DJIeKTPOHHbIE
n/ Tema ypoka Bceer poab Tpakru Aara unpposLIe
I o HbIE YyecKue U3ydeHust o0pa3oBaTejibHbIE
pab6or  pabGoThI pecypcsl
bl
Kn
Ho;(:{lf((i:fau;}l 1 bu6nmoreka [IOK
eo I‘&HI/I‘I;’(I:)KI/IX 1 02.09.2025 https://m.edsoo.ru/00a
P db7e2
BEIIIECTB
13;23[11:11 ;iﬁE:IGCKOﬁ bubnuoreka [{OK
S — 1 04.09. 2025 https://m.edsoo.ru/00a
- dbS%e
pemeTox
CBolicTBa KJ1acCcoB bubmuoreka [{OK
HEOPraHUYECKUX 1 09.09.2025 https://m.edsoo.ru/00a
BEILIECTB. db6b6
AMpoTepHBIE OKCHIBI bubamorexa LIOK
T IE) e A 1 11.09.2025 https://m.edsoo.ru/00a
APOKCHA dbcb0
Ilepuonnueckuii
iiﬁ;qi(::;elwa bu6mmoreka IIOK
1 16.09.2025 https://m.edsoo.ru/00a
snemeHToB /1. U.
dbac6
MeHneneena.
Crpoenue aToma.
et pess BiGonera LIOK
peardt 1 18.09.2025 https://m.edsoo.ru/00a
MO Pa3INYHbIM
dbac6
npU3HaKaM
st e bitGnotexa LIOK
peaiiu. 1 23.09.2025 https://m.edsoo.ru/00a
Y cnoBus, BIMSIONINE
dbe9a
Ha CKOPOCTb.
ITousTue o
X:ﬁlzccl;or but6mmoreka [IOK
P ' 1 25.09.2025  https:/m.eds0o.ru/00a

@aKTOpbl, BIUSIONINE
Ha CMEIIeHUEe
XUMHYECKOTO

dc28c




paBHOBeCHs

10

11

12

13

14

15

16

17

OKHUCINTEIIHHO-
BOCCTaHOBHUTEIbHEIE
peakiuu
KoHnTtposbHas padota
Nel o Teme
«BemiecTtBo 1
XUMHYECKHE
peakium»

Teopus
IEKTPOIUTUYCCKOM
JINCCOLIMAIIHH.
CusbHEIC U c1a0bIe
AIIEKTPOJIUTHI

Peakiuii nvouHoro
oOMeHa

XUMHYECKHE
CBOMCTBA KUCJIOT U
OCHOBaHHH B CBETE
MpeACTaBICHUI 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

XUMHUYECKHE
CBOMCTBA COJIEN B
CBETE NPEACTABICHUIN
00
ANEKTPOIUTUYECKOMN
JIACCOLIMAIAN

O06o061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

KonTponbnas pabota
No2 o Teme
«INEeKTPOIUTUYECKAS
JACCOLMAIM.
XUMUYECKUE PEAKIINU
B pacTBOpax»

[IpakTuyeckas pabora
Ne 1. «Pemenue
AKCTIEPUMEHTAIIbHBIX
3a7a4 10 TeMeE
«Peaknuy MOHHOTO
obMeHay

30.09.2025

02.10. 2025

07.10.2025

09.10.2025

14.10.2025

16.10.2025

21.10.2025

23.10.2025

06.11.2025

bu6nmoreka [IOK
https://m.edsoo.ru/00a
dcade

bu6nmoreka [IOK
https://m.edsoo.ru/00a
dcd68

bubnuoreka [{OK
https://m.edsoo.ru/00a
dd448

bubnuoreka [IOK
https://m.edsoo.ru/00a
dd5dg

bubnmorexa LIOK
https://m.edsoo.ru/00a
dd8b2

bu6nmorexa LIOK
https://m.edsoo.ru/00a
ddd12

bubnunorexa LIOK
https://m.edsoo.ru/00a
ddecO

bubnunorexa LIOK
https://m.edsoo.ru/00a
ddbfa




18

19

20

21

22

23

24

25

OOmmas
XapaKTEePUCTHKA
rajjoreHoB.
Xumudaeckue
CBOMCTBA Ha IIpUMEpe
xJjopa
XJ10poBOAOPOI.
CounsiHast KUCJIOTA,
XHUMHUYECKHE
CBOMCTBA, MOJTyYCHHE,
MIPUMEHEHUE

Brraucnenus no
YpaBHEHUSIM
XUMUYECKUX PEaKIni,
€CJIM OIUH U3
peareHTOB JIaH B
H30bITKE

OOmas
XapaKTEePUCTHKA
sieMeHTOB VIA-
TPYIIIBI

AJnoTponHbie

Mo (PUKAIINH CEPBI.
Haxoxnenue cepsl u
€€ COCIMHEHUH B
MIPUPOJIE.
XuMU4YeCcKue
CBOMCTBA CEPBI

Oxcuppl cepsl,
CEpOBOJOPO/I,
CTpOEHHE,
¢buznueckue u
XUMUYECKHE CBOWCTBA

CepHas Kucniora,
duznueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEeHHE

[Tonyuenue cepHoii
KHUCIIOTBI.
XuMH4YECKOe
3arpsi3HEHHe
OKPYKAaroIle cpebl
COETMHEHUSIMU CEPBI

11.11.2025

13.11.2025

18.11.2025

20.11.2025

25.11.2025

27.11.2025

02.12.2025

04.12.2025

bu6nmoreka [IOK
https://m.edsoo.ru/00a
ddfe2

bu6nmoreka [IOK
https://m.edsoo.ru/00a
del04

bubnuoreka [IOK
https://m.edsoo.ru/00a
de488

bubnuoreka [{OK
https://m.edsoo.ru/00a
deb4da

bu6nunorexa LIOK
https://m.edsoo.ru/00a
deb4a

bubnmorexa LIOK
https://m.edsoo.ru/00a
de802

bubnunorexa LIOK
https://m.edsoo.ru/00a
dea28

but6mmoreka [IOK
https://m.edsoo.ru/00a
dec8a




[IpakTuyeckas padora

bubnunoreka LIOK

26 No 2 «KauecTBeHHbIE 09.12. 2025 https://m.edsoo.ru/00a
peaKkMyu Ha AHUOHBI» dea28
Breruucnenue
Maccopon Ao bubnunoreka LIOK
7 PO TPOAYITA 11.12.2025  https://m.edsoo.ru/00a
pEeaKIyu OT decSa
TEOPETHYCCKHU
BO3MOXXHOTO BBIXOZa
OO6mas
XapaKkTepUCTUKA
3JIeMEHTOB VA-
bu6nmoreka [IOK
pg  TPYmIEL Aso, 16.12.2025  https://m.edsoo.ru/00a
pacnpocTpaHeHHUE B deeat
npupoje, Gpu3HIecKue
U XUMHYECKHE
CBOICTBA
AMMuax, ero
buzndeckue u bubnnorexa [JOK
29 XUMHYECKHE 18.12.2025 https://m.edsoo.ru/00a
CBOMCTBA, OJIyYCHUE df004
U TIPUMCHEHUE
[IpakTrueckas padora
Ne 3 o Teme bubnuorexa [{OK
30 «ITonyuenue 23.12.2025 https://m.edsoo.ru/00a
aMMHaKa, U3y4eHHe df180
€ro CBOMCTB»
A3orHas Kuciora, eé bu6nmorexa LIOK
31 buznueckue u 25.12.2025 https://m.edsoo.ru/00a
XMMHYECKHE CBOMCTBA df306
Hcnonw3oBanue
HUTPATOB U COJIEN
aMMOHHUS B KQ4eCTBE
MUHEpaIbHBIX bubmuotexa [JOK
32 yIoOpeHuit. 13.01.2026 = https://m.edsoo.ru/00a
XumMmnyeckoe df518
3arpsi3HEHUE
OKPYKaroIlei cpebl
COCIUHCHHUSIMH a30Ta
®ocdop, ero
buznueckue u bu6muoreka [JOK
33 XUMHYECKHE 15.01.2026 https://m.edsoo.ru/00a

CBOMCTBA, ITOJIy4EHHUE,
3HaYCHHE

df68a



Oxkcun dochopa (V) u
dbocdopHas KkucioTa.
Ucnonb3oBanue
docdaroB B kKauecTBE

bu6nmoreka [IOK

34 MUHEPATbHBIX 20.01.2026 https://m.edsoo.ru/00a
ya00peHuil. dfc20
3arpsisHEeHUE
IIPUPOJHON Cpelbl
docharamu
VYrnepon,
pacrpocTpaHeHue B bubmmoreka [JOK
35 npupoe, Gpuzndeckue 22.01.2026 = https://m.edsoo.ru/00a
1 XUMHYECKHE dfd9c
CBOICTBA
Oxkcunsl yriaepoaa, ux
dusndeckue u
Z::;;ZZKHG bubnunoreka LIOK
36 ' 27.01.2026  https://m.edsoo.ru/00a
DKOJIOTHYECKHUE
dfebe
po0JieMbl, CBSI3aHHbBIE
C OKCHJIOM YTIIepoJa
(IV)
o8 con eS0T bitmorera LIOK
37 ' . 29.01.2026 https://m.edsoo.ru/00a
BOJIBI M CIIOCOOBI €€
e006¢
yCTpaHEHHUS.
[IpakTnueckas pabora
Neo 4 o Teme
"TTonyuenue bubmmnoreka HOK
38 YTJIEKHUCIIOTO rasa. 03.02.2026 https://m.edsoo.ru/00a
KauecTBennas e027e
peakius Ha KapOoHaT-
1oH"
IlepBoHauanbHBIC
HO::IIZE Oinx bubmuoreka [{OK
39 Oprammice 05.02.2026  https:/m.edsoo.ru/00a
BEIIIeCTBaX KaK O
e054e
COETMHEHUSIX
yriaepojaa
KoeMuii i er bubmuoreka [{OK
40 be oo 10.02.2026  https://m.edsoo.ru/00a
COCTMHEHUS
e080a
41 CuukaTtHas 12.02.2006 bubnuotexa [JOK

IMPOMBIINIJICHHOCTD

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




e080a

[IpakTuueckas padota
Ne 5. «Penienue

3KCIIEPUMEHTAJIbHBIX bubmmoreka [JOK
42 3a/1a4 110 TEME 17.02.2026 https://m.edsoo.ru/00a
«Baxnennine e0bf2
HEMETAJIBI K UX
COEIMHEHUS
KontponpsHas padora
Ne3 o Teme bubnuorexa [JOK
43 «Baxnenmnine 19.02.2026 https://m.edsoo.ru/00a
HeMeTaJJIbl U X elel8
COEIMHEHUS
Oo6as
XapaKTePUCTHKA
METaJLIOB. bubnnorexa [{OK
44 MeTtamnueckast CBSI3b 24.02.2026 https://m.edsoo.ru/00a
Y KpHUCTa/UIMYeCKas el03e
peméTka. Pu3nvecKue
CBOIiCTBa METAIOB
X
cgﬁézzzzii;aHHOB bubmmorexa LOK
45 . 26.02.2026 https://m.edsoo.ru/00a
DIIEKTPOXUMHUICCKUI
. ell156
PSI HATIPSKSHUIA. -
bu6mmoteka IIOK
46 | OOuwie cnocodkl 03.03.2026 https:/m.edsoo.ru/00a
MOJTyYEHUS] METAJLIOB.
ell156
https://m. .
47 | Croaser 05.03.2026  hupsd//m.edsoo.ru/00a
ell156
HoHsTie 0 & - bubnuoreka [{OK
48 OESTHE O KOPPOs 10.03.2026  https://m.eds0o.ru/00a
METAJIOB
el278
bu6nunorexa LIOK
49 IIenounkie METaLIbI 12.03.2026 https://m.edsoo.ru/00a
el4b2
CoeTHeHIS butmoreka [JOK
50 g 17.03.2026 https://m.edsoo.ru/00a
MIEJIOYHBIX METAIOB
el4b2
[llenouno3zemMenbHbBIE bubmroreia LIOK
51 19.03.2026 https://m.edsoo.ru/00a
METaJUIBI
el5e8
Baxueiiiine bubnunorexa LIOK
52 COEIUHEHUS 24.03.2026 https://m.edsoo.ru/00a

MICJIOYHO3EMEIIbHBIX

elS5e8




MCTAJJIOB

[TpakTudeckas padoTa
Ne 6 110 TEME

"Pemenue bubnunoreka LIOK
53 AKCIEPUMEHTAIbHBIX 26.03.2026 = https://m.edsoo.ru/00a
3a1a4 Ha el750
pacro3HaBaHHUE
KaTHOHOB"
Brruncaenus mo
YPaBHEHHAM . bubnunoreka LIOK
54 HMHHCCKHX PEARUIL, 07.042026 https:/m.edsoo.ru/00a
eCJIi OIUH U3 elae8
PEareHTOB COJCPIKUT
pUMeCcH
bubnunoreka LIOK
55 AnroMuHUR 09.04.2026 https://m.edsoo.ru/00a
elcod
AM(?OTep Hple bubnunoreka LIOK
56 CooHCTRAORCHAAH 14.04.2026 https://m.edsoo.ru/00a
THIPOKCUIA ele6d
AJTFOMHHMSL.
bubnunoreka LIOK
57 Kenezo 16.04.2026 https://m.edsoo.ru/00a
e1d86
CoennHeHus xelnesa. bubnuoreka [{OK
58 I'enernueckue psabl 21.04.2026 https://m.edsoo.ru/00a
JKenesa e35e6
Obobuente 1 bubmuoreka [{OK
59 CneTeMATHRanA 23.04.2026  hitps://m.edsoo.ru/00a
3HAHUH 10 TeMe e35¢6
«MeTaib»
[IpakTnueckas pabora
No 7. Pemenue
DKCIIEPUMEHTAIIbHBIX bubmuorexa [IOK
60 3a/1a4 110 TEME 28.04.2026 https://m.edsoo.ru/00a
«Baxnenmnne e3de8
METaJUIbl U UX
COCTMHECHUS)
KonTponpHas pabora
Ne4 o Teme
61 «BaxHeitmue 30.04.2026
METaJUIbl U UX
COCTMHECHUS)
62 BemectBa 05.05.2026 = bubmaumoreka [IOK




MaTepHuaJlbl B https://m.edsoo.ru/00a
[IOBCEIHEBHON KU3HNA e3f50
yesoBeKa
XuMHUUYECKOE bubnunoreka LIOK
63 3arpsi3HEHUE 1 07.05.2026 https://m.edsoo.ru/00a
OKPYXKaroIEH cpeibl e4270
Pob xumiH B bubmmorexa [JOK
64 ~ Pemem 1 12.05.2026 https://m.edsoo.ru/00a
JKOJIOTUYECKUX
e4270
npoOaemM -
fo’egeé)mzbm YPOK- bubaunoreka IIOK
u
65 ODHICHHE 1 14.052026  https://m.edsoo.ru/00a
CUCTCeMaTu3aluuAa
. e0dOa
3HAHUU —
g?egBHHH YPOK- bubmmoreka [JOK
66 ODIIEHHC 1 19.05.2026  https://m.edso0o.ru/00a
cHUCTEMaTU3aLUsL
. db33c
3HAHUU
Pe3epBHbIii ypoK.
g7 | Obodmenmen 1 21.05.2026
cUCTEMaTU3aLUsL
3HaHUU
68 Pe3epBHBIii ypok. 1
OBIIEE KOJIMYECTBO 63 4 7
YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ I'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3parensctBO «lIpocBerienne»

» Xumusi, 8 kinace/ Kysnenosa H.E., Turosa U.M., I'apa H.H., AxuinonepHoe 006111ecTBO
«M3parensctBO «lIpocBerienne»

» Xumus, 8 kmace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miectBo «M3marenscTBo
«[IpocBemenue»

* Xumus, 9 kmacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIOHEpHOE OOIIECTBO
«M3parensctBO «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. I'abpuensn, O. C. HacronbHasg kaura yuurens. Xumus. § Ki1.: MeTon4deckoe nocoodue /.- M.:
Bbauk mroc, 2000

2. Papenxuii A. M. Xumus. lugaktudeckuii Matepuai. 8-9 kimaccel: mocodue st yuutens.- M.:
ITpocsemenue, 2012. - 127c.

3. lNabpuensu, O. C. HacronpHas kHUTa yunTens. Xumus. 9 K i1.: merogudeckoe mocooue / O.
C. I'abpuensu, U. I'. Octpoymos.- M.: [Ipoda, 2010

4. Tabpuensn, O. C. Xumusi. 9 kiacc.: KOHTPOJIbHBIE U TIPOBEPOUHbIE paboThI K yueoHuky O. C.



[Nabpuensana «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u 1p. — M.:
Hpoda, 2009r.

5. I'abpuensn, O. C. M3yuyaem xumuto B 9 ki1.: qunaktudeckue marepuans / O. C. ['abpuens,
N. T'. OcTtpoymoB.- M.: bauk mitoc, 2009r.

6. N'abpuensu, O. C. Xumus B TecTax, 3afadax, ynpaxHerusx. 8— 9 xi. / O. C. 'abpuensn, H.
I1. Bockob6oitnukoBa.-M.: JIpoda, 2009r.

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. www. school-coolection.edu.ru

2. WWW.prosv.ru

3. www.school.edu.ru
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