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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMMH K pe3yslbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeapLHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEICTABICHHBIX
B OI'OC OOO, a Taxxke Ha OcHOBe (henepanbHO pabodeld MPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPENOoIaBaHus yueOHOTO MpeaAMeTa « XUMHUS
B 00pa30oBaTeNbHBIX opraHu3aiusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu Na€T MpEACTaBICHUE O LEJsAX, OOuIell cTpaTeruu
oOyueHusl, BOCIUTAHUS M Pa3BUTUsA OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPEACICHUE €ro I0 KilaccaM U CTPYKTYpPUPOBAHUE IIO
pa3ienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINPEAEISeT KOJIUYECTBEHHbIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEA0BATEBHOCTh  M3YYEHUS XUMHUM C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydYarouuxcsi, OMNpeNeisieT BO3MOXKHOCTM MpeaMera s
peanuzanuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOWM 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K
pe3yabTataM oO0y4YeHHUsI XUMUU Ha YPOBHE 1eJel U3y4eHUS MPEeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENHHON JEATEILHOCTH OOYYaIOIIerocsi IO OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOW JUis (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero NpeAcTaBICHUNA O MAaTEpUAIbBHOM €IUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POopMHUpPYEMble XUMHEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
PHEPTrUrM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX PEIIeHUs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUYECTBA — CBHIPbEBOHM, IHEPIETUUCCKOM,
MUIIEBON U DKOJIOTMYECKOM O€3011acCHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUPOBaHUS KYJIBTYPBI IMUHOCTH, €€ 001IeH 1 (yHKIIMOHAIIBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUPOBAHHE MBINUICHUS W TBOPUYECKHUX CIIOCOOHOCTEH
oOydJarommxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  Y4eOHOU  JIeSITeIBHOCTH,
AKCTIIEPUMEHTAIBLHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JXKU3HU, TaK U B IPO(HECCUOHATBLHOM IEATETLHOCTH;

3HAKOMUT CO CHEIMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €AUHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B (POPMUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0yJarOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJE, K UETTOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBiieHUsT B OOyYE€HUM XUMHUHU O0€CIEeUMBAIOTCS cHenudUKon
collepkaHUsi  ydeOHOTO  MpeAMeTa, KOTOpBIM  SBISETCS  MENarornyecku
aJlalTUPOBAHHBIM OTpa)kK€HUEM 0a30BOM HayKHU XMMHHU HA ONPEAECIEHHOM dTale e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa30oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTraHUYECKOM XMMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHU
OPraHUYECKON XHUMUH.

CTpykTypa coaeprKaHus MPOTpaMMBbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ n3ydeHuro. CoAep:KaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATHI O XUMUYECKOM
peakiuu. OO0e HTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 10 MOPUHIUITY
MOCJICIOBATEILHOIO PA3BUTHS 3HAHUWA HA OCHOBE TEOPETUUYECKUX IPE]ICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3U;

— TpEeACTaBICHUM 00 HJIEKTPOJUTHUYECKON AUCCOIMAIMKA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE AMIMUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITOJNHAS (YHKIIMU OOBSCHEHUS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS W MOJy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpamMmMbl 1O XHUMHH  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEICTABJIECHUS] O XUMUUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOM MNpUPOAbl, LIEHHOCTHOTO OTHOIIECHHUS K HAyYHOMY 3HaHHUIO U
MeTOoJaM TMO3HaHUsI B Hayke. V3ydueHue XUMHUHM TPOUCXOIUT C TPHUBICUYECHUEM
3HAHMM W3 paHee HW3YYEHHBIX YYEOHBIX MpeAMeToB: «OKpyXaromuil MHp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipn wW3yYyeHUHM XUMHHM TPOUCXOAUT (OPMHUPOBAHME 3HAHWUKA OCHOB
XUMHUYECKON HAyKu Kak OOJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEIBHOCTH 4YeJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOU KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHX
3HaHUN — BaKHEUIUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETUUCCKHUX ITOJI0KCHHM,
JIOCTYITHBIX 00O0OIIEHWIA MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



NpUOOIIEHUH K HAyYHBIM METOAaM TIO3HAHUS TIPU M3YYCHUH BEIIECTB U
XUMUYECKUX peakiuil, B (GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMECHHUHN H
UX T[PUMEHEHUHM B Y4YEOHO-IIO3HABATEIILHOW M  y4eOHO-UCCIEN0BATEIbCKON
NEeATEeIbHOCTH, OCBOCHHUU MpaBWiI O€30MacHOro oOOpalieHHs C BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpn M3yyeHMM XMMHUHM Ha YPOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPETH TaKHe LEIH, KaK:

— (¢GopMUpOBAaHHWE WHTEIICKTYyadlbHO pAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSTEIBHOMY IPHUHATHIO PELICHUM,
CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HH,

— HalpaBJCHHOCTh OOy4eHHs Ha CHUCTEMaTHYeCKoe MpHUOOIICHHE
O0y4arommxcsd K CaMOCTOSITENIbHOM TO3HABaTENbHOW MAEATEIbHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUusA, (POPMUPYIOIIUM MOTHBALIMIO W PaA3BUTHUE CIIOCOOHOCTEN K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIITUMUCS
OTbITA Pa3HOOOPA3HOM MEATETHLHOCTH, MO3HAHUS W CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEpPCAJIbHOE 3HAYCHHE IS
pa3IUYHbIX BUAOB JIEATEIBbHOCTH;

— (dopmupoBanue oOmEeld (YHKIHOHATIBHOW U  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBICHATh M OIEHUBATH SIBIICHUSA
OKpPYXAaIOLEro MHpPA, MCHOJb3Yys 3HAHUS U OMbIT, MOJYyYEHHbIE NPHU HU3YyYEHUU
XUMUH, TPUMEHITh WX TPH PEHICHUU NPoOJEeM B TOBCEIHCBHOW JXU3HH H
TPYAOBOM JIEATENBHOCTH;

— (¢opMmupoBaHHe Yy OOy4YalIIMXCAd T'YMaHHCTHYECKHX OTHOLUEHUH,
NOHUMAaHUSl UEHHOCTH XHMHYECKUX 3HAHUU [JIs1 BbIPAOOTKH SKOJOTMYECKU
1eJIeCO00Pa3HOro TOBENEHUSI B OBITY W TPYNOBOM MAEATENBHOCTH B LEJSAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYIKAIOIIEH PUPOIHOMN CpEebl;

— pa3BUTHE MOTHBAIIMK K OOYYEHUIO, CIOCOOHOCTEW K CaMOKOHTPOIIO M
CAMOBOCIMTAaHMIO HAa OCHOBE YCBOEHHS OOLICUETIOBEUECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIIS U HANPaBICHHOCTH JalIbHEHIIIETO
oOy4eHusl.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX [UJII M3YYEHHS] XMMHUU Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIETIO).



COJAEPXXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. dusmyeckue CBOMCTBAa BEIIECTB. ArperartHoe COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMUU. YHCTBIE BEIIECTBA U CMECH.
CriocoObI pazjiesieHus CMECeH.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE HJIeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocTbie U CllokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XMMHMYECKHUX 3JEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcCHUTENIbHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBast 10151 XUMUYECKOTO JJIEMEHTA B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBsI3bp KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacu€érsl mo Qopmynam
XUMUYECKUX COECTUHEHUII.

Du3NYecKue U XUMUYECKHUE SIBIICHUS. XUMUYECKasi peaklus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MAacChl BELIECTB. XUMHUYECKHEe ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEAKIUN (COEeIUHEHUS, PA3JIOKEHUS, 3aMEILICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBmwiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu oOpalieHus: ¢ 1abopaTOPHBIM 000PY/IOBaHUEM, U3yUYEHUE U OINKCAHUE
(Gu3MYeCKUX CBOMCTB O0O0pa3sUOB HEOPraHWYECKUX BEIIECTB, HAOJIIOIECHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIKeE,
KUICHHE W KOHJEHCAIMS BOJIbI) M XUMUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) SIBIEHUM, HaOTI0JICHUE U
ONMHCAHKWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3ioxkeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3iioKeHUE THIAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOJICHCTBHUE Keye3a ¢ pacTBopom coiu meau (11),
U3y4EHHE CIOCOOOB pa3felieHusl CMecel: ¢ MOMOIIbI0 MarHuTa, (QUIbTpOBaHUE,
BbITIAPUBAHUE, JUCTUIUIAIMUS, XpoMaTorpadusi, IPOBEICHUE OYUCTKH MOBAPEHHOU
COJIM, HaONIOZAEHHWE W  ONHUCAaHUE  PE3yJbTAaTOB  MPOBEIACHUS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJENIed MOJEKYII
(IIapoCTepKHEBBIX ).

BaxHeilnne npeIcTaBUTEU HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopon — aneMeHT U mpocroe
BelecTBo. HaxoxeHue kuciaopona B mpupoje, (PU3NYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxkcuabl. [Ilpumenenue xkucnopona. CrnocoObl



MOJYYEHUs] KHUCIOpOJa B Ja0OpaTOpUu U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — ajuioTporHas MOAU(PUKAIIHS KACIOPOIa.

TernnoBoit 3p¢heKkT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKUE peakiuu. TOIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3]lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — snemMeHnT m mpocrtoe BemecTBo. HaxoxkneHue Bomopona B
npupoae, (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conm.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMHUUYECKUM YpaBHEHUSIM.

duznueckue cBoucTBa BOAbl. Boma kak pactBoputrenb. PacTBOpEL
HacehlllieHHbIe M HEHACBIIIEHHBIE PacTBOPhL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BeliecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBAHUS.
Ponp pacTBOpOB B pUpOJIe U B KU3HU yenoBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUYUCTKA MIPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHennil. Okcupanl. Knaccudukarus
OKCUJIOB:  cosiecoOpasyromue  (OCHOBHbIC, KHUCJIOTHbIE, am(pOTEepHbIE) U
HeconeoOpaszyromme. Homenknatypa okcugoB. Du3MUeCKHe U XHUMHYECKHUE
CBOMCTBa OKCUJOB. [lonyueHne oKkCuaoB.

OcHoBanusi. Kmaccudukanus ocHOBaHWiA: WIENOYM UM HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHui. DPU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucnot. dusnyeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocT MetayuioB H. H. bekerosa.
[TonydyeHue KucIor.

Comu. Homenknarypa cosieil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coieil.

['eHeTnyeckas CBSA3b MEK/y KJIacCaMH HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE ONPEAECIECHUE COJICPKAHUS KUCIOPOJIa B BO3/IyX€E, MOJIYYCHHUE,
coOupaHue, pacrno3HaBaHUE M U3YYEHUE CBOMCTB KHCJIOpPOJAa, HaOIO[EHUE
B3aUMOJICUCTBHUSl BEIIECTB C KUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (Mmoxapa), O3HAaKOMJICHHE C o00pa3liaMH OKCHIOB U
ONMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pPACTO3HABAaHWE W W3yYCHUE
CBOMCTB BOJ0posia (TOopeHue), B3auMojelicTBue Bojopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCITIOJIb30BAaHUE BHUEOMATEpPHUAIOB), HAOIIOAEHHUE OOPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCJIEAOBAaHHUE OCOOCHHOCTEW pPACTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0JIell pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METaJLIaMU
(HatpueM ©  KaubleM) (BO3MOKHO  HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),



UCCJIEIOBAHHE O00pa3lLOB HEOPraHWYECKUX BELIECTB Pa3IUYHBIX KJACCOB,
HaOJIOICHNE U3MEHEHHUs OKPACKH WHJMKATOPOB B PACTBOpPAX KUCIIOT U IICIIOYEH,
uzydeHue B3anmozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIIOT C METaJulaMH, PEAKUWd HEWTpaau3aluy, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHME OJHOIO METaula APYTMM M3 pacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3aJad 10 TeMe «Baxnedmme Kiacchl HEOPraHWYECKHUX
COECTMHEHUI.

[Hepuonuuyeckuin 3axkoH u Ilepuoauveckass cucreMa XHUMHYECKHUX
iemeHnToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIIMU

[lepBble MOMBITKU KiacCU(UKAIUKM XUMUYECKUX 3yeMeHTOB. [loHsTue o
IpyNIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE M UIIEJIOYHO3EMENbHBIE METALIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEepHBIE OKCUIBI
Y TUAPOKCHUBI.

[Tepronnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAs  (OpMbI
[lepnognueckor cucremsl xumudeckux d1ueMeHToB J[. M. Menneneesa. [lepuozsr
u Tpynnbl. OU3NYECKUII CMBICI TOPSAKOBOIO HOMEpa, HOMEpPOB Iepuoia Hu
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX siiep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YEeK aroMOB HepBbIX 20 XWMHYECKHX DIIEMEHTOB
Ilepuonnueckonn cucremsl [[. M. Menaeneea. XapakTepUCTUKAa XUMHYECKOTO
AJIEMEHTA 110 ero noJyiokeHutro B [lepuonnueckon cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckor CUCTEMbl XUMUYECKUX
DJIEMEHTOB Uil pa3BUTHs Hayku U mnpaktuku. [[. . MenneneeB — y4y€HbId U
IpaKJIaHHH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsipHass M HEMNOJIApHAsi) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHuss.  OKHCIUTENIBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tpouecchl OKMCIEHUS U BOCCTAHOBJICHHsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
IUAPOKCUAA LMHKA C PacTBOPAMHU KHCIOT M IIEJIOYEW, MPOBENCHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUSA).

Mesicnpeomemmnuie céasu



Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8§ Kjacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHITUU, SIBISIOMIUXCSI CUCTEMHBIMU IS OTAEIIBHBIX MPEAM ETOB
€CTECTBEHHO--HAyYHOT'O 1IUKJIA.

OO01ue ecTecTBEHHO--HAYUYHbIE TTOHSATHS: HAy4YHBIM (PakT, TUTIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHHTE3, KiIacCUUKAIMsI, TEPUOJUIHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJCINPOBAHUE, U3MEPECHUE, MOJEND, SIBICHUE.

®dusuka: marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUM 3apsiji, BEIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHE BEILeCTBA, ras, (GU3nuecKkue BEIUYUHBI, €TUHUIIBI
U3MEPEHUs1, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dporocunTes, apixanue, ouochepa.

['eorpadust: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKLMs

[lepnognyeckunii 3akoH. llepnonnueckas cucTeMa XUMHYECKUX IEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHU CBOWMCTB
XMMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kaiausd, KaJIbUU MW HX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B llepuoanueckoii
CHUCTEME U CTPOCHHEM HUX aTOMOB.

CtpoeHue BelIeCTBAa: BUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTAJUIMYECKOU PEIIETKU H
BUJIa XUMHYECKOM CBS3U.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPTaHUYECKUX
COCJIMHECHUI, TEHETUYECKAsl CBA3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukainys XUMUYECKUX PEaKIUil 10 pa3InyHbIM MpHU3HaKaM (TI0 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIIOBOMY 3(dekTy, Mo
U3MEHEHUIO CTENEHENW OKUCICHUSI XUMHUUYECKUX SJIEMEHTOB, M0 OOpaTUMOCTH, MO
Y4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUUECKUE
YpPaBHCHUS.

[Tonsitue 0 ckopocTH XUMHUYEeCKOW peakiuu. [loHaTne o0 OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHITHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHAYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XMMHYECKOW PEAKIUM W TOJOXKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHCITUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH,  DJIGKTPOHHBIM  OajaHC
OKHCJINUTEILHO-BOCCTAHOBUTEIILHOM peaxkuum. Cocrapienue YpaBHEHUI



OKHCJIUTEIBHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJIb30BAHUEM  METOJAA
AIIEKTPOHHOTO OanaHca.

Teopust FNEKTPOIUTHUECKON JUCCOUALINU. DIAECKTPOIUTHI U HEANEKTPOJIUTHI.
KaTroHnbl, aHnoHbl. MeXaHW3M AMCCOLMAIIMU BELIECTB C PA3IUYHBIMU BHUJIAMHU
XuMU4YecKkor cBsizu. Crenens aucconualui. CHIbHBIE U CJIa0bIe JICKTPOJIUTHI.

Peakiuu noHHOTO OOMEHA. Y CI0BUS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMW U CoOJied B CBET€ TMPEACTaBICHUM 00 DJIEKTPOITUTHUYECKON
nucconuanu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O TUAPON3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEMETOK HEOPraHWYECKUX
BCIIIECTB — METAIOB W HEMETAIoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIAETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMUUYECKOM peakIuu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJICKTPOMPOBOJIHOCTH
pacTBOPOB BEHIECTB, Ipolecca JUCCOLMALMM KHUCIOT, INEJIOYEed U COJer
(BO3MOKHO  HCHOJIb30BAaHME BHJACO MaTEpUAJOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHWS  peakuuid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCJIICHHE Ta3a, 0Opa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ [PUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUsl, COCAUHEHHUS), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKIMNA HA  HWOHBI, PEIICHUE
DKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerajuuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TaloreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aUMOJIEHCTBME C METaJIaMd, HEMETaJlaMH, IejiouaMu). XJIOPOBOJOPO.
ConsiHass KHCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJIyde€HHE, MpuUMeHeHue. JlercTBue
XJIOpa M XJIOPOBOJIOpPOJA Ha OpPraHM3M 4YeJIOBEKa. BakHeilmume XJIopuapl U UX
HaXOXJICHUE B MPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CePhl. AJINIOTPONHBIE MOAU(PHUKAIINN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUE, (HU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
CepHast kuciora, (HU3MYECKHEe W XUMHYECKHE CBolcTBa (oOmue Kak
MPENCTaBUTENS Kjacca KHCIOT W crenududeckue). XUMUYECKHUE PEeaKIluH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOC00a TOJYYeHHS] CEPHOU KHCIIOTHI.
[Ipumenenue cepHoi KUCAOThL. COM CEPHOM KUCIOTHI, KAYECTBEHHAsI PEAKLIMS Ha



cynbdar-uon. Haxoxxmenue cepbl U €€ COCNMMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsiI3HEHHE OKPYJKAIOIIEH Cpelbl COCIUHEHUSMH cepbl (KHUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITOCOOBI €ro NPEeJO0TBPALLEHHUS.

OO6mast xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XApaKTEPHbIE CTENEHU OKUCIEHHUs. A30T, paclpoOCTPaHEHUE B MPUPOJE,
(du3nuecKue U XuMHYECKHe cBoiicTBa. KpyroBopot azora B mpupozae. AMMHUaK, €ro
duznyeckue u XMMHYECKUE CBONCTBA, MOJdy4YeHHe U npuMeHeHne. Colu aMMOHMS,
ux pU3NUECKUEe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MoJydyeHue, PU3NYECKUe U XUMHUYECKUE
cBOiicTBa (0OIlME Kak MpeACTaBUTENS Kiacca KHUCIOT W Cheuu(uuecKkue).
Hcnonb3oBaHWE HUTPATOB M COJIEH AMMOHMS B KayeCTBE MHUHEPAIbHBIX
yno0opeHnil. XMMUYECKOE 3arpsi3HEHUE OKPY’KaIOIIEH Cpe/ibl COEIMHEHUAMH a30Ta
(KUCTIOTHBIE JIOKIM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOJMOEMOB). Docdop,
aloTponHeie Moaudukanuu Gochopa, Gu3MUECKMEe U XUMHYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue 1 XUuMUYECKUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YA0OOPEHUIA.

OOmas xapakrepuctuka 3meMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIJIEpOd,  aJUIOTPOIIHbIE
Moau(pUKalMK, PpacHpoOCTpaHEHUE B Mpupoe, (U3MUECKHEe U XUMHYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoaa, ux
(¢u3MUeCKMe W XUMHUYECKHE CBOWMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBbI,
[OJlyYEHUE U NPHUMEHEHHUE. DKOJOTUYECKUE IMPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoreza r100anbHOrO MOTEIMJICHUS KIMMaTta, MapHUKOBBIMA
addekr. YrompHas KUCI0Ta U €€ CoJd, UX (HU3NUECKUE U XMMUYECKHE CBOMCTBA,
noJiyueHrue W mnpuMeHeHue. KauyecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCTUHEHHSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TIIMUEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHHMKM YTIAEBOAOPOAOB (Yroyib, MNPUPOIHBIA Ta3, HEPTh),
IPOAYKThl UX MepepaloTku (OEH3MH), UX pPOdb B OBITY W MHPOMBIILIEHHOCTH.
[TonsiTe 0 OMONOTUYECKU Ba)KHBIX BELECTBAX: KUpax, Oenkax, yriaeBojax — 1 ux
poJiM B JKHW3HM 4YeJlOBEKa. MarepuaibHOe €JUHCTBO OPraHWYeCKHX M
HEOPTaHUYECKUX COCTUHEHUH.

KpeMHuuii, ero @usnueckue H XHMHYECKHE CBOMCTBa, IMOJyYE€HUE U
npuMmeHnenue. CoenuHeHHus KpeMHuUsi B mnpupozae. OOimue mnpeacraBieHus 00
okcusie kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITY, B MPOMBIIIJICHHOCTH. BaxkHellne CTpoUTeIbHble MaTepUasbl: KepaMHUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobaeMbl G€30MMacHOro HCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIIOB B MIOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHHe 00pa3IlOB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMil Ha XJIOPHUI-UOHBI U HAOJIIO/IEHUE MTPU3HAKOB
UX TPOTEKaHUsI, OMBITHI, OTpaKarouue (PU3NUecKue M XUMHUYECKHE CBONCTBA
rajoreHOB M WX COEIMHEHUI (BO3MOXKHO MCIOJIb30BAHHE BHUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C oOpa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMJIEHHE C
oOpasuaMmu ceppl MU €€  CcoeAMHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIO/IEHHE Mpolecca OOYIJIMBaHUs caxapa MoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3y4YEHUE XUMHUYECKHX CBOWCTB
pa30aBICHHON CEpHOI KUCIOTHI, TPOBEACHNE KaueCTBEHHOW peaklny Ha Cyab(aTt-
WOH U HaOJIOJieHUE MpU3HaKa €€ MPOTEeKaHHs, O3HAKOMJIEHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUU (BO3MOMXKHO HCIOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yIOOPEHHIA, OIyYEeHHE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PEakKIMil Ha MOH aMMOHUS U PocdaT-uOH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOICCTBUE KOHIIEHTPUPOBAHHOMN a30 THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO UCII0JIb30BaHUE BHJIEOMATEPUAJIOB), U3Yy4YEHHUE MoJeIen
KPUCTAIMYECKUX PEHETOK anMasza, rpaduta, QyinaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHue, COOMpaHue, pacrlo3HaBaHUE U M3yUCHUE
CBOICTB YTJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
MPOAYKIIMENH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3as1a4 no TeMe «BaxxHenne HeMeTamIbl U X COeIUHEHUSD.

MeTaJLibl B MX COeIMHEHUSA

OO01mmast XxapakTEepUCTHKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH
ux TnonoxeHus B llepumoamueckon cucreme xumuueckux osnemeHro J[. .
MenneneeBa n ctpoeHus atoMoB. CtpoeHne MeTamioB. Meraimmyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAas  PEIIETKA.  DJIEKTPOXUMHUYECKHU  psif
HanpsbkeHu MetaiioB. dusnyeckne u XUMUUECKUE CBOMCTBA MeTaiuioB. Oomue
CHOoCcOOBI TIONTy4eHHUs] MeTayioB. [loHATHE O KOPPO3WHM METaIOB, OCHOBHBIC
criocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTYH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsle mMeTamel: noyoxeHue B [lepuoanueckoil cucreMe XMMUYECKHUX
snemeHToB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IPHUPOJIE.
duznyeckre ¥ XMMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl u



TUJIPOKCUZIBI HATpusi W Kanusd. [IpuMeHEHHWe IMIEeNIOYHBIX METaUIOB M HX
COCUHCHUM.

[[lenoyno3eMenbHble METaJIbl MarHuii W KajJdbIUM: MOJOXXKEHHE B
ITepuognueckout cucreMe xumuueckux snemMeHToB /. M. Menaeneesa, ctpoeHue
MX aTOMOB, HaXOXJ€HUE B Ipupoae. PU3NYECKue U XUMUYECKUE CBOICTBA MarHus
W Kaiblus. Baxkunelmume coequHeHUs] Kalblus (OKCHI, THAPOKCHUA, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUN: TI0J1I0’)keHUE B [leproanueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoOE€HHE aTOMa, HaXOXJIeHUE B npupoaec. PU3NUECKUE U
XUMHUYECKHE CBOMCTBA alfOMUHMSA. AM]OTEepHbIE CBOMCTBA OKCHJA U THAPOKCHIA
aJIIOMHHMUSI.

Kenezo: nonoxenue B [lepuoandyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa, CTpOEHHE aToMa, HAXOXICHWE B mpupoje. Dusznueckue u
XUMHYECKHE CBOMCTBA ee3a. OKcuabl, THAPOKCUABI U coyn xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U TOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMHU, H3YyUYECHUE PE3YJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbIUSI W HATpUsi C BOJOM (BO3MOXHO HCIOJIb30BAHHE BUIECOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, MPOILIECCA TOPEHUS JKEJI€3a B KHUCIOPOAE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHJEOMATEpPUAOB), IPU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAaKIMH HAa WOHBI: MAarHus, KIbLHs, aJFlOMUHUS, IIMHKA, JKEJe3a
(1) u xenesza (1), menu (11), HaGMOICHKE U OTIMCAHUE MTPOIIECCOB OKPALTUBAHHMS
IJJaMEHU MOHAMU HATpusl, Kajlusig ¢ KaJblHs (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAJIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunue
METAaJIJIbl U UX COCIUHECHUS.

XHMHUS M OKpPY:KaOUIas cpeaa

BemectBa u marepuanbsl B NMOBCEIHEBHOW XW3HU 4YeNOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momous npu
XUMUYECKHUX OKOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXkarlleil cpenbl (IpeaenbHas AOMyCTUMAast
KOHIIEHTpalus BeiecT, nanee — [1/IK). Ponp xuMuu B pemieHun 3KOJIOrMYeCKUX
npooseMm.

Xumuueckuui IKCnepumenm:

u3ydeHue oOpaslloB MaTepUaioB (CTEKJIO, CIUIABHI METAJJIOB, MOJIMMEPHBIE
MaTepualbl).

MesicnpeomemHuuwle céasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpH U3ydYeHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCMOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAyYHBIX
MOHATUMN, TaK U TMOHATHUH, SBIAIOIINUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAay4HbIN (hakT, TUmoTe3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCH(PHUKAIUA, TMEePUOJUIHOCTb, HAOIIOCHUE,
HKCMEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJEINb, SBICHUE, MAPHUKOBBIN
s peKT, TeXHOIOT U, MaTePUAIIbI.

dusmka: Marepusi, aToOM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHU],
U30TOIbI, PaAHMOAKTHBHOCTh, MOJEKYJa, JJIEKTPUYCCKHA 3apsis, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIIIMYECKas
pemérka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, CTUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MaKPOIJIEMEHTHI, TUTATeIbHBIC BELIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpandbl, TOPHBIE [OPOJIbI,
TMI0JIE3HBIE HCKOTIAeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCA B XO0/A€ OOy4YeHUS XUMHUHU B €IMHCTBE Y4YEOHOH u
BOCIIUTATENBHOU JEATEIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU B
oOlIECTBE MpaBUJaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMN 00YYaIOIINXCS.

JIndHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCA CHUCTEMOW TMO3WUTHUBHBIX LEHHOCTHBIX OpUEHTAMHd U
pacIlMpeHne ONbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOI'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEIWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAYKH B KU3HU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JAOCTOBEPHOUM WH(MOpMaIMeil o
MEPENOBbIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPa)KIAHCKOTO BOCTIMTAHUS:

NPEACTABICHUS. O COLUMAJIbHBIX HOPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-UCCIIeIOBATEILCKOM, TBOPYECKOM ¥ APYrHMX  BHUAAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOWU ESITEIBHOCTH MIPU
BBITIOJTHEHUN YYEOHBIX, TIIO3HABATENIbHBIX 3a/Ja4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JIaHUU YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TpOIEcce H3TOM Y4eOHOW MAESTENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHHWE W TMOCTYNKHM CBOMX TOBApUIIEH C TMO3ULUH
HPABCTBEHHBIX M ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECICTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 TIO3HAHMSI

MHPOBO33PEHYECKUE IPEACTABICHUS O BELIECTBE U XMMHUYECKOU PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABIISIOLINE
OCHOBY JIJIl TTOHUMAHHS CYIIHOCTU HAay4YHOM KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
IIPUPOJTHOM CPEION, O POJIM XMMHUM B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMHH, HEOOXOJHMMBIC JJI1I OOBSCHEHHS HAOII0JAaeMBIX IIPOIIECCOB U SBIICHHM,
MO3HABaTEIbHON, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Yy4YEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEpPaTypol, JOCTYNHBIMHU TEXHUYECKUMHU CpPEICTBaMU HH(OPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEeHHIO M TMO3HAHUIO, JIF0O003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, MPOEKTHOM W  HCCIEA0BATENIbCKOU
JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJbHEHIIeM;

4) popMHPOBAHUS KYJIBTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0POBbIO, YCTAHOBKHM Ha 3J0POBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aIKOTO0JIsl, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOIMMOCTH COONIOJCHUST TMpaBwil 0e30MacHOCTH MpH  oOpallleHuu ¢
XUMHUYECKMMH BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOro BOCIIUTAHHSI:

MHTEPEC K MPAKTHUECKOMY M3Y4YEHUI0 npodeccuil U Tpyaa pa3iMuHOTo poja,
YBaXEHUE K TPyAy M pPe3ysibTaraM TPYAOBOM AEATENbHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUs NPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAHHBIM BBIOOP
WHIUBUIYAIBHOM TPAEKTOPUH MPOJOKEHHSI 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
HMHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHoi npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTh aJalTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 7K0JI0OrHYecKOro BOCIUTAHNA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOLIEHUE K MPUPOAEC KaK HCTOYHHUKY
KU3HM Ha 3emile, OCHOBE €€ CyIleCTBOBaHMS, IOHUMAaHHUE LIEHHOCTH 370POBOr0 H
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOACHUS
npaBui 0€30MaCHOT0 MOBEAEHUS IPHU padoTe ¢ BELIECTBAMH, a TAKXKE B CUTYyaIUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHMS, MOJIydaeMble NMPU M3YyYECHUH XUMUH, IS
peleHus 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOAHON CPENON, ISl MTOBBIIEHUS
YPOBHSI  3KOJOTMYECKOM  KYyJbTYpbl, OCO3HAHMS TJ00aIbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M MyTeH HX pElIeHHUs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOACTBOBAThCS UM B IIO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMEeTHBIX pPE3yJIbTaTOB BBIJACISIOT 3HAYMMBIE IS
(dbopMUpOBaHHS MHUPOBO33pEHHUSI OOLICHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
IOPUHLUII, TUTIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOphIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX HpeaMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABIECHUE O LIETOCTHOU



HAyYHOU KapTHHE MHpA, ¥ YHUBEpCAIbHbIC yueOHbIe NeHCcTBUS (TTO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble Jiornueckue AeMcTBU:

YMEHHUSI HKCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX MOHITHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKU, YCTaHABJIMBAaTh B3aMMOCBS3b C JPYTMMH TOHSTHSMHU), HCIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANA XMUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHi,
yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBS3M MEXKIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHHU,

YyMEHHUE TMPUMEHSATh B TIPOILIECCE TMO3HAHUSI TOHSTUS (MPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XMMHUYecKas (opMysia U ypaBHEHHE
XUMHUYECKOW PEaKIMd — MPU PElICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aa4, C y4éTOM
ATUX MOJEIbHBIX MPEACTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKUA U3YYAE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YHAEMBbIX IIPOIIECCaX U SIBIICHUSX.

ba3oBble nccieaoBare/bCKHe IeMCTBHUA .

YMEHHME MCIIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NPUOOPETCHHE OIbITa IO IUIAHUPOBAHHWIO, OPTaHM3allUM W IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YMEHUE Ha0IoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ysbTar, (OPMYJIHPOBATH 00OOIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OMNbITA, UCCIEIOBAHUSA, COCTABIATh OTYET
O MpoJieTTaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIONYJISIpHAs  JIMTEpaTypa XUMHYECKOTO COAEpKaHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO NH(GOPMAIIHIO;



YMEHHE MPUMEHSTHh Pa3IMYHbIE METOIbl U 3alpOChl MPH MOUCKE U O0TOOpe
uHGOpPMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
00JaCTM  MCMOJB30BAHMUS  HH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO0 (JOpMY TpencTaBiIeHHs] HH(GOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laddl HECIOXHBIMH CXEMaMH, Juarpammami,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

yMEHUE UCIOJIb30BaTh U AaHAIM3UPOBATh B Mpolecce ydyeOHOU u
UCCJIEI0BATENHCKON JEATENBHOCTH MH(DOPMAIUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIoLIEed HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJi¢ Juajora W (WIM) JIUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMOl TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHTEILHO BBHITIOJTHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTY B YCTHBIX W THCHbMEHHBIX TEKCTaX; JeiaTh MPE3CHTaIlUI0
PE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOT0 3KCIEpUMEHTa (J1abopaTOpPHOIO OIBITA,
1a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[O3HABaTEJIbHOM M MCCIIEOBATEIbCKOM  JESATENIbHOCTM  IPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXIeHusl, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JECHCTBHM, OINpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIe Y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITEIbHO OIpPEAeNsATh LeNu AESITeIbHOCTH, IUIaHUPOBATH,
OCYIIIECTBISATh, KOHTPOJIUPOBATh U IMPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BIOMPAaTh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 3aJ7]a4, CAMOCTOSITENIBHO COCTaBJISTh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QJITOPUTM JICMCTBUM IPU BBIIOJIHEHUM 33JaHUNA C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/IaracMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJIep)KaHMs, YCTAHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MpOrpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCSA HAy4YHBbIC 3HAHMS, YMEHHS M CIIOCOOBI



JNeWCTBUH, crenuduyueckue i1 NpPeIMETHOM oOmact  «XUMHS», BHIIbI
JEATeIbHOCTH 10  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEPHpETaIH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUAX.

K xonIy oOyueHus B 8 kiiacce npeIMeTHbIE PE3YJIbTAThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMUMHWYECKUX MOHSTUN: aTOM, MOJIEKYIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COSUHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUYCCKas PEaKIus, KiIacCU(UKAIUSI DPEaKIUi: peakiuu
COCAMHEHHUs, pEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, pPEaKIHNU
o0MeHa, K30~ U PHJIOTEPMHUECKHE PEAKIINH, TEIIOBOM 3h(HEKT peakiiuu,
SIAPO aToMa, BJEKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTa b, pPaaUycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAacCOBasi JOJisI BEILIECTBa
(MporieHTHAs! KOHLIEHTpAIKsl) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TH MOHSTHUS NMPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JIsi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHJ XUMHYECKONW CBsI3U (KOBaJICHTHasT W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX MojokeHus:i B I[lepuoaudeckoit cucrteme,
3aKOHOB COXPAHEHHUSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TabaumuHyto (opmy Ilepuogmaeckoit
CHUCTEMBl XHMHMYECKHUX JJEMEHTOB: pa3iudaTh IMOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie U
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepuogumyeckas cucremMa XUMHUYECKHX »djiemeHtoB /JI. .
MenpeneeBa» € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio IEKTPOHOB
U PACTIPEICIICHUE UX TI0 DJICKTPOHHBIM CJIOSIM);

KJIaCCU(DHUIIMPOBATh XUMUYECKUAE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBa,
XUMHUYECKUE peaKkuu (M0 YHUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKIUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEILECTB
Pa3TUYHBIX KJIACCOB, MOJATBEPKIasi OMMCAHKUE TPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpaLIEHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »3JieMeHTa 1o QopMmylie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIMTEILHON ACATEIHPHOCTA — aHAIHN3
U CUHTE3, CpaBHEHHE, O0OOIICHUE, CUCTEMATH3alMI0, KIIacCHU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CIEACTBEHHBIX CBSI3€M — JIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XHWMHUYECKHX PEAKIHMi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HAOJIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

clenoBaTh  IpaBWIaM  TOJIb30BAaHUA  XMUMHYECKOM  TOCYI0M U
7abopaTOpHBIM  000PYJOBAaHMEM, a TaKXKe IMpaBuiIaM oOOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOW J0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh U TMPOBOJAWTH  XUMHUYECKHE  JIKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT ¢ TIOMOIIBI0 HHIANKATOPOB
(;rakmyc, dpeHondTanenH, METHIOPaHK U APYTHUE).

K xonIy oOyueHus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJia, WOH, KAaTUOH, AaHWUOH, MIPOCTOE BEUIECTBO,
CJIOKHOE€ BEUIECTBO, BAJCHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTEMNEHb
OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKas CBs3b, TEIUIOBOU d(PdekT
peakuuu, MOJb, MOJAPHBIA  O0BEM,  PacTBOpP,  AIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJMTUYECKAs IUCCOLMALMS, PEAKUIMU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaThuMble U



HEoOpaTUMBbIE pEaKIUd, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
ayoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHas, WOHHA,
MeTajlInyecKasi), KpHUCTaUIMuecKash pemérka, KOppo3usi MeETaslioB,
CIUIaBbl, CKOPOCTh XUMHWYECKOW pEaKUuu, NPEAEIbHO OMyCTHUMAas
koHueHtpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATUHA U
MPUMEHSTh 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBieHUs (Qopmyi
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

ONPEACIISITh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUSX Ppa3IUYHOTO COCTaBa, NPUHAJICKHOCTh BEIECTB K
onpenenéHHOMY KJacCy COEIUWHEHUU Mo ¢opmyrnam, BHUJ XUMHYECKOU
CBs3U (KOBaJCHTHAs, MOHHAs, METaUIMYecKas) B HEOPraHUYECKHUX
COEAMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbica llepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: ONMUCHIBATH M XapaKTEPU30BATh
Tabnuunyo ¢opmy llepuoandeckoit cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «MJaBHas mnoiarpynna (A-rpynma)» M «noOodHas
noarpymnmna (b-rpymnma)», manele u OoybllIM€ MEPHOJBI, COOTHOCHUTH
0003HAYCHUs, KOTOPhIE MMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XHMHYECKHUX
3JIEMEHTOB (COCTaB W 3apsj sAjpa, OOIlIee YHUCIO DJIEKTPOHOB U
pacrpenieieHie HWX MO DJJICKTPOHHBIM CJIOSIM), OOBSCHSATH  OOIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCAUHEHUI B
npeaenax MaJibIX MEPHOJI0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO CTETICHEW OKUCICHUS
XUMHUYECKUX IJIEMECHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKUEe XUMUUYECKHUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOJTBEPXKIas OINUCAHUE
IpuUMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATb YPABHEHUS AJEKTPOJIUTHUYECKOM JUCCOLMALUM  KHUCIOT,
L1EJI0YEN U COJIEH, ITOJIHBbIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMA MOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUS SJIEKTPOHHOTO OanaHca ATUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIUKCIIATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO Macchl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »dJeMeHTa 1o (opmyle
COEIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOnroaTh  MpaBWUjia  MOJb30BAHUSA  XMMHUYECKOM  MOCYyIOM U
7abopaTopHBIM  000pY/IOBaHHMEM, a Takke ImpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMUA TIO  BBINOJIHECHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHUIO U COOHMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJICKHUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TOATBEPKIAIOMMEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUJI-,
uonu-, kapbonat-, ¢ocdar-, cuiIHMkKar-, Ccyiabhar-, THAPOKCHUI-HUOHBHI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON ACSTEIHHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTH3allMio, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIC METOAbl TO3HAHUS —
HAOJFOICHUE, W3MEpPEHUE, MOJCIUPOBAHHUE, IKCIIEPUMEHT (peabHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3iesioB u dieKTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTtBa 1 xuMuueckue 15 1 0 bu6mmoteka [IOK

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

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubanorexka HOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso0.ru/7f41837c¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoreka [IOK

' OCHOBaHHUAX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 11 1 1 bubnuotexa [JOK

' HEOPraHUYECKUX COEMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbLHDBIE PC€aKIuu



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

[lepronnueckuii 3aKOH U
[lepunonnueckas cucrema

bubnuoreka [JOK

31 XHUMUYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4deckas CB3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bu6mmoteka [IOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837c
PesepsHOe Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kontpoabnsie  IlpakTHueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgen 1. BemecTBO 1 XUMHYeCKHE peaKIun
11 [ToBTOpEeHUE U yroyOneHne 3HAHUIA 5 1 0 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnmnorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 0 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [TOK
' pyTHIEL. &ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ) PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pasnery 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.eds00.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxneime Metamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoubnsie IIpakruyeckue
n/n Bcero H3yYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 0 0 bu6mmoreka [JOK
yenoBeka. Tena u BemecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmorexa [IOK
XUMHH 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1ab0OpaTOpUU U IPUEMBI 1 0 1 bubnuorexa [JOK
oOpartieHus ¢ 1a00paTopHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTteie BemecTBa U cMech. CIocoObl 1 0 0 bu6mmoreka [JOK
pasneneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PHNEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU NMOBAPEHHOM COJIN)»
bu6mmorexa [IOK
0 ATOMBL H MOJICKYIIbI 1 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6¢
7 XuMHU4YeCcKue 2JI€MEHTHI. 3HAK! 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKUX JICMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 II 1 0 0
POCIRIC 1 CHOMHBIC BEMlcTTha 28.09.2023  https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumitecias popuyaa. Basienrhocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
11 OTHocHTENbHAS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHAYECKOr0 bubmuorexa [JOK
3JIeMEHTAa B COCIMHECHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
Monspaas macca 17.10.2023  https://m.edso0.ru/ff0d5230
14 DuU3NYECKue U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHu4eckasi peaxius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Beruncnenus: KoJim4ecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
- . yp 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMH4eCKUX peakIuii
18 (coemuHEeHNUs, pa3IOKECHUS bubmmorexa [JOK
P ’ 09.11.2023 = https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0uIeHe 1 bubmorexa HOK
] B 14.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padota Nel o teme bubnnorexa [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CoctaB bubnuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiectBo. O30H

duzndyeckre U XUMHUYECKHE CBOMCTBA

22 KHUCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
Cr1oco0BI TOIYYEHHS KUCIOPOIa B
23 1adopaTopuu Zlqr[ OMBIIHJIerH(;Z::TH bubmmorexa [TOK
PETOp P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TormmmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/qu];OB o a, CII0COOBI Z:ro bubmorexa [TOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[IpakTrueckast padora Ne 3 o Teme
26 «ITonyyenue u cobupanue KuciIopoga bubmorexa LOK
v N P poAa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe bubnuorexa [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bogopoaa. [IpumMenenne Boopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 TTonsarue o KUCIOTAX U COJISIX bubnmorexa LHOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxtnueckast padora Ne 4 o Teme
31 «Hpon eHHuE U 3061/1 aHue BOJOpOJIa bubmiorexa HOK
i P AOPOAd, 26.12.2023  https://m.edsoo.ru/ff0d4f42

HN3YUCHHUC €TO CBOICTBY
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 28.12.2023  https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KoJIM4ecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. Y 11.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB 1Mo
34 aBHEHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
YDABHEHITIO peaiein 1 16.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 18.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 23.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackliiennbie
37 u HI;HaCBIpeHHBIE aCTBOPBI B bubmmorexa [JOK
HICHHBIE pacTBOPAL 25.01.2024  hitps://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpuroroiieHne pacTBOpOB C bubnuorexa LIOK
onpeeaEHHON MacCOBOM 10JIei 30.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEWIECTBA»
39 KonTtponbHas padora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoxn. Boga» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [TOK
’ P 08.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, KJ1accuUKaIms, bubmuorexa [JOK
HOMEHKJIAaTypa 13.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMuMHYECKHE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 15.02.2024 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 22.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMCHKIATYypa,
46 CHOCOf(ibII) T10J1 )CHI/I}I XI/IMI/I‘IZEKI/I@ bubmorexa HOK
. YHACHI, 27.02.2024  https://m.edso0o.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX 29.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas cBsI3b MEXKY KJIacCaMu bubnunoreka [JOK
HEOPTraHUYECKUX COCAMHCHUI 05.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cuCTeMaTU3alus bubmmoreka [JOK
3HaHUU 07.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmorexa [JOK
. 12.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBBIe OMBITKN KIACCH(PUKAITAU
51 XHMHYSCKHX 3IeMeHTOB. [loHsITHE O bubmorexa LOK
' 14.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JICMCHTOB
[lepronnueckuii 3aKOH U
52 [Teproanueckas cucTeMa XUMHYIECKHAX bubmorexa [JOK
prox 19.03.2024 @ https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneena
53 Ilepuoabl, rpynmnbl, IOATPYIIIEL bubmmorexa [TOK
PHOBL, TPYHITEL TOATPY 21.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 02.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue JIIEKTPOHHBIX 000JI0UYECK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmorexa HOK
04.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA 10 €TI0 MOJ0KCHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /1. U. 09.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HayKH U npakTuku. 1. W. bubnuoreka [IOK
MenaeneeB — y4€HbIN, IIEAror U 11.04.2024  https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX AJIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HonHnas xuMuueckast CBsizb bubmorera [JOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHas XuMHUeCKast bubnuorexa [IOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYeCKas bubnnorexa [JOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa [JOK
30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakiuu 07.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
14.05.2024  https://m.edsoo.ru/00adb076
65 KonTtponbHas padota Ne4 o teme bubnuorexa [JOK
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«CtpoeHne atoMa. XHMHUYIECKast 16.05.2024  https://m.edsoo.ru/00adbh486
CBSI3bY
66 PesepsHblil ypok. O6001IeHNE 1 1 bub6nuorexa [IOK
CHCTeMaTH3aIvs 3HaHUH 21.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHE U 1 bubnmoreka [JOK
cUCTeMAaTH3aIusA 3HaHUH 23.05.2024 | https://m.edsoo.ru/00ad9cb?2
68 PesepBublit ypok. O6o0mIieHnE 1 1 bubmmorexa [IOK
cHUCTeMaTh3alys 3HaHUH 28.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cuctema 1 0 0 bubnunoreka [JOK
XUMHUYECKUX demeHToB /], U. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena

5 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmorexa [IOK
HEOPraHUYECKHUX BEILECTB 07.09.2023  https://m.edsoo.ru/00adb7e2
3aKOHOMEPHOCTU B U3MEHEHUH

3 CBOMCTB XUMHUYECKHUX JIEMECHTOB 1 0 0 bubmorexa HOK

N 12.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

4 Buapl XuMU9IeCcKOM CBS3U U THITHI 1 0 0 bubmuoreka [JOK
KPUCTATIMYECKUX PELIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 I1 i 1 1 0
«[loBTOpEHue u yrnyOiaeHue 3HAaHHA 19.09.2023
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca

5 Knaccugukanus XuMuaeckux 1 0 0 bubnunorexka [HOK
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuuu. [loHsATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [OK
peatciiyL, 26.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[TonsiTHE O XMMUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 0 0 bubmmorexa [JOK
P ’ PRL B 28.09.2023  https://m.edso0o.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM PCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakiuu 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 ncconnanuu. CHUIbHBIC U cl1a0bIe bubmorera [JOK
AMCCOTIHATIHHL. 05.10.2023  https://m.edso00.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKIui bubmoreia OK
P peardt 10.10.2023  https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE IPEACTABJICHUI 00 bubmorexa HOK
ped : 17.10.2023 htps://m.edsoo.ru/00addsh2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 O06001IeHNe U CUCTEMATU3 AL bubmuoreka [JOK
3HAHUU 19.10.2023 @ https://m.edsoo.ru/00addd12
15 [TonsiTue o ruaponuse couei bubmorexa HOK
AP 24.10.2023  https://m.edsoo.ru/00add9d4
[IpakTuueckas padora Ne 1.
16 «Pemenne sKcriepuMEHTAIBHBIX bubmmorexa [JOK
26.10.2023  https://m.edsoo.ru/00addbfa
3a1a49»
KonrtponsHast pabora Ne2 o reme
17 «DNEKTPOTUTHYECKAS TUCCOIUAITUS bubmorexa HOK
P AHCCOTHAIITL 09.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas XxapakTepuCTHKA TaJIOTeHOB. bubmuorexa [JOK
XHUMHYECKHE CBOWCTBA HA IIPUMEPE 14.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ComnsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE Bubmmorexa [IOK
> HOIYA ’ 16.11.2023  https://m.edsoo.ru/00ade104
MIPUMECHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne coNsTHOM KUCTOTHI bubmorexa HOK
YHCHIE €077 ’ 21.11.2023  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmmorexa [IOK
PeAiIuTHL, A 23.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuoteka [JOK
VIA-rpynmsr 28.11.2023  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHU I bu6nmoreka [IOK
B IIpUpo/ie. XUMUYECKHE CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnmnoreka [JOK
¢bu3nuecKkre 1 XUMHUYECKHEe CBONCTBA 05.12.2023  https://m.edsoo.ru/00ade802
XHUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
o5 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHUMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl COeTMHEHUSIMU
cephl
Oxcunpl ceprl. CepHas KMCIIOTA,
26 @H3HiLCKH§IIXHj;quKHe bubamorera LOK
. 12.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
27 Brruncinenue MaccoBoii 10JH BBIXOa bu6mmorexa [IOK
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MPOAYKTa PEAKLUU 14.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEPUCTHKA PIIEMEHTOB

08 VA-rpynmnsl. A3oT, bub6nuorexa [IOK
pacrnpocTpaHeHue B IPUPO/IE, 19.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero pu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYUCHUE U bubmorera [JOK

> HOIYH 21.12.2023  https://m.edso0.ru/00adf004
MIPUMECHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «IlonydyeHne amMmmuaka, U3y4yeHue ero brbmorexa [IOK
. i - 1Y 26.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 28.12.2023  https://m.edsoo.ru/00adf306
Hcnons30BaHrne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
% ' . 11.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcnn pochopa (V) u

33 (1)00((11))0 pHafl KI/I?J'I((i))Ta (bqnfmgle)cxne " bubmorexa HOK

P . 16.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

34 KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 18.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B

35 npu Eﬂg ;H3£iec;;CIIXHMquCKHe bubmorera [JOK

PHPOJE, 23.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 25.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaIoM yrieposa (1V)
37 VYrobHas KUCI0Ta U €€ COIn buGnnorexa [IOK
30.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "IlosrydyeHune yrieKucioro rasa. bub6nuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 01.02.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE MOHATHUS 00
39 OpPraHNYeCKHUX BEIIECTBAX KaK O Eubmiorexa TOK
P 06.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpeMuunii 1 ero coeiuHeHUs bubnmorexa LOK
P 08.02.2024  https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
a1 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «BakHelIIne HeEMeTaIIbl U 13.02.2024  https://m.edsoo.ru/00ae0bf2
HX COEIUHEHUI»
Kontponbnas padota Ne3 no teme
42 «Baxuelnme HeMeTayUIbl U UX bubnmorexa LHOK
15.02.2024 @ https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mas xapakTepucThKa
XAMHYECKHUX DJIEMEHTOB —
43 MeTauioB. MeTtayuimueckas CBsA3b U bubnmoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 20.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyecKre CBOMCTBA
METAJLIOB
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmiorexa ITOK
P . b 22.02.2024 | https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIoB
OO6m1re criocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BeruuciieHus mo
45 ABHEHUIM XUMHYECKUX PEAKIIUU Eubmiorexa IIOK
P DEAKIHH, 27.02.2024  https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPKUT
puMecH
46 ITonsaTHe 0 KOPPO3UK METAIIIOB Bubmorexa OK
pp 29.02.2024 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 [enoumbie MeTaner 05.03.2024 | https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ TUAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJns 07.03.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouyHoO3eMeTbHBIC METAILITBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 12.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Eubmiorexa IOK
s H 14.03.2024  https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3aIU
3HAHUH 19.03.2024
59 JKEcTKoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHCHHS 21.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmiorexa LOK
" A A 02.04.2024 = https://m.edsoo.ru/00aelae8
YCTpaHCHHS
N bu6mmoreka [IOK
>4 AdmomuHmii 04.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
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TUAPOKCH]IA 09.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
5 AKeneso 11.04.2024  https://m.eds00.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xxeme3a (1) 16.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 18.04.2024
[IpakTuueckas padborta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnunoreka [JOK
o Teme «BakHeime MeTallIbl U UX 23.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Brruncnenus 25.04.2024  https://m.edsoo.ru/00ael1750
MacCOBOM JOJM BBIXOJIa TIPOIYKTa
peakimn
61 O060061IeHre U cucTeMaTH3amus
3HAHUH 30.04.2024
KontponbHast pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 07.05.2024
COCTUHEHUS
63 BemectBa u Mmatepuassi B bubnuorexa [JOK
MOBCETHEBHOM XKU3HH YEIOBEKa 14.05.2024  https://m.eds00.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK
OKpY KaloIen CpeIpl 16.05.2024  https://m.eds00.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 21.05.2024  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMATH3aN 3SHAHUN 23.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6o01IeHNE 1 1 bub6nuorexa [IOK
cHUCTeMaTH3aIvs 3HaHUI 28.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1e 1 1 bubnmoreka [JOK
CHUCTEMATH3aINs 3HAaHUHN 30.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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