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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XWMHM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBjiecHa Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeapLHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEICTABICHHBIX
B OI'OC OOO, a Taxxke Ha OcHOBe (henepanbHO pabodeld MPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIICTIIIMH TIPENogaBaHus yueOHOro mpeaMeTa « XUMHUS)
B 00pa30oBaTeNbHBIX opraHu3aiusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMHHM JaéT TPEACTABICHHUE O IEAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M Pa3BUTUsA OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO
MpeIMETa, YCTaHaBIINBAET 00s13aTEBHOE MPEIAMETHOE coaep KaHue,
MpeyCMAaTPUBACT PACHPEACICHUE €ro IO KilaccaM M CTPYKTYPUPOBAHHE IO
paszenaM M TeMaM IMporpamMMbl IO XUMHUHM, OIPEIENSICT KOJIUYECTBEHHbIC U
KaueCTBEHHbIC XapaKTePUCTUKHU COAEpKaHUS, PEKOMEHIYEMYIO
MOCJEAOBAaTEILHOCT,  U3YYEHUSI XHUMHUU C YU4E€TOM MEXKMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM y4eOHOro  TMpOIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YarolIuXcsi, OINpeeseT BO3MOXKHOCTH TIpeaMeTa I
peanuzaiuu TpeOOBaHHMM K pe3yjbTaTaM OCBOSHMS OCHOBHOW 00Opa3oBaTeIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa3oBaHUs, a TaKXke TPEOOBAHUN K
pe3yabTataM oOy4YeHHUs XMMUU HAa YPOBHE 1eJIel U3yUeHUs NMPeIMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-ITO3HABATEIbHOW JACATEILHOCTH OOYYarolIerocss MO OCBOCHUIO
y4eOHOTr0 COJIepIKaHMUs.

3HaHWEe XWMHH CIY>)KUT OCHOBOW JUis (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0yyJaroierocsi, €ro MpeAcTaBJICHUA O MaTEpUATIbBHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POopMHUpPYEMble XUMHEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
PHEPTrUrM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX PEIIeHUs TI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€3011aCHOCTH, MTPOOJIEM 3paBOOXPAHEHHUS.

N3ydenne xumuu:

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

BHOCHUT BKJIaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJILHOM  y4eOHOW  JIeSITeIbHOCTH,
AKCTIIEPUMEHTAIBLHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JXKU3HU, TaK U B IPO(HECCUOHATBLHOM IEATETLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJTIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH OOYYarOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBiieHUsT B OOyYE€HUM XUMHUHU O0€CIEeUMBAIOTCS cHenudUKon
collepkaHUsi  ydeOHOTO  MpeAMeTa, KOTOpBIM  SBISETCS  MENarornyecku
aJanTHPOBAHHBIM OTpakK€HUEM 0a30BOM HAyKHW XMMHUHU HA ONPEACIIEHHOM 3Tane e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTraHUYECKOM XMMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHU
OPraHUYECKON XHUMUH.

CTpykTypa coaeprkaHusi MPOrpaMMbl IO XUMHUU CPOpMUpOBaHA HA OCHOBE
CUCTEMHOr0 moaxoja K €€ n3ydeHuro. CoAep:KaHUe CKIIAJIBIBAETCS U3 CHUCTEMBI
MOHATUM O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATHI O XUMUYECKOM
peakiuu. OO0e HTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 10 MOPUHIUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPECTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3U;

— TpEeACTaBICHUM 00 AIEKTPOJUTHUYECKON AUCCOIMAIMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE AMIMUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIOJHSAS (QYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS W MOJy4YCHUS
H3y4aeMbIX BEIECTB.

OcBoeHue nmporpamMmMbl 1O XHUMHH  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEICTABJIECHUS] O XUMUUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE
e€¢ CHUCTeMHOW NpUpPObl, IIEHHOCTHOTO OTHOIICHHS K HAaydYHOMY 3HAaHHUIO U
MeTOoJaM TMO3HaHUsI B Hayke. V3ydueHue XUMHUHM TPOUCXOIUT C TPHUBICUYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYE€OHBIX MpeaMeToB: «OKpYKaOUUi MUPY,
«buosnorus. 57 xiacce» u «dusnka. 7 Kimacey.

[Ipn wW3yYyeHUHM XUMHHM TPOUCXOAUT (OPMHUPOBAHME 3HAHWUKA OCHOB
XUMHUYECKON HAyKu Kak OOJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTU 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaua y4eOHOTro mpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHYECKHX
3HaHUN — BaKHEUIUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETUUCCKHUX ITOJI0KCHHM,
JIOCTYITHBIX 00O0OIIEHWIA MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



NpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHWS TPU H3YUYCHUH BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHUHM B Y4YEOHO-IIO3HABATEIIbHOW M y4e€OHO-HCCIEN0BATEIbCKON
NEeATEeIbHOCTH, OCBOCHHUU MpaBWiI O€30MacHOro oOOpalieHHs C BellecTBaMU B
MOBCEAHEBHOM JKU3HMU.

[Tpn M3yyeHMM XMMHUHM Ha YPOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENH TaKUE 1IEeTH, KaK:

— (¢GopMUpOBAaHHWE WHTEIICKTYyadlbHO pAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSTEIBHOMY IPHUHATHIO PELICHUM,
CIOCOOHOI aTanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM >KU3HH;

— HampaBJICHHOCTh OOydeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
OoOy4JaromMxcsd K CaMOCTOSITENbHOW MO3HABAaTEIbHOU JAESITENIbHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUusA, (POPMUPYIOIIUM MOTHBALIMIO W PaA3BUTHUE CIIOCOOHOCTEN K
XUMUH;

— o0ecreuyeHne yciaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIIUMUCS
OTbITA Pa3HOOOPA3HOM MEATETLHOCTH, MO3HAHUS W CaMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEpPCAJIbHOE 3HAYCHHE IS
pa3IUYHbIX BUAOB JIEATEIBbHOCTH;

— (dopmupoBanue oOmEelH (YHKIMOHATBHONM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBICHATh M OIEHUBATH SIBIICHUSA
OKpPYXAaIOLEro MUpa, MCHOJIb3Ysd 3HAHUS W OMNbIT, MOJYyYECHHbIE NPH H3yYEHUU
XUMUH, TPUMEHITh WX TPH PEHICHUU TPoOJeM B TOBCEIHCBHOW JKU3HH H
TPYAOBOM JIEATENBHOCTH;

— (¢opMmHpoBaHHEe Yy OOyYaloIIUXCAd TYMaHUCTHUYECKHX OTHOLIEHUH,
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 MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIIO H
CAMOBOCIMTAaHMIO HAa OCHOBE YCBOEHHS OOLICUETIOBEUECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIIS U HANPaBICHHOCTH JalIbHEHIIIETO
oOy4eHusl.

OO1iee 4YMCIIO YacoB, OTBEAEHHBIX [UII M3YYEHHs] XMMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTariseT 136 yacoB: B 8 kitacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIETIO).



COJAEPXXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMHM B KW3HU 4Y€JIOBEKA. XHUMHUA 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
a5eMeHTOB. [IpocThie U COXKHBIE BEleCTBA. 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. B3auMoCBsI3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacu€érsl mo Qopmynam
XUMUYECKUX COECTUHEHUII.

Du3NYecKue U XUMUYECKHUE SIBIICHUS. XUMUYECKasi peaklus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BELIECTB. XHMMHUUYECKHe ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUN (COEeIUHEHUS, PA3JIOKEHUS, 3aMEILICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBmwiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamu oOpaleHus: ¢ 1abopaTOpHBIM 000PY/I0BaHHWEM, U3yUYEHUE U ONKCAHUE
(U3MYECKUX CBOMCTB O0O0pa3lOB HEOPraHWYECKHUX BEIIECTB, HAOJIOIECHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIKeE,
KUICHHE W KOHJEHCAIMS BOJIbI) M XUMUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUM, HAOII0ICHUE U
ONMHCAHKWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3ioxkeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3iioKeHUE THIAPOKCHIA
menu (I1) npu HarpeBaHuu, B3auMojieHCTBHE Kefe3a ¢ pactBopoM cosid meau (1),
U3y4EHHE CIOCOOOB pa3elIeHHs CMeceil: C MOMOILbI0 MarHuTa, (pUiIbTpoOBaHUE,
BbITIAPUBAHUE, JUCTUIUIAIMUS, XpoMaTorpadusi, IPOBEICHUE OYUCTKH MOBAPEHHOU
COJIM, HaONIOZAEHHWE W  ONHUCAaHUE  PE3yJbTAaTOB  MPOBEIACHUS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJENIed MOJEKYII
(IIapoCTEepKHEBBIX ).

BaxHeilnne npeIcTaBUTEU HEOPraHMYECKUX BelleCTB

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



MOJIYYCHHUSI KUCTIOpoJa B JIAOOpaTopwl H MpOMBIIIIeHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — ajuioTporHas MOAU(PUKAIIHS KACIOPOIa.

TernnoBoit 3p¢heKkT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHUE YpaBHEHHUS,
DK30- M DHAOTEPMHUUYECKUE peakiuu. TOIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — snemMenT M mpocrtoe BemecTBo. HaxoxneHnue Bomopona B
npupoae, (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conm.

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

Odusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacpilieHHbIE M HEHACBILIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
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
HecosneoOpaszywonme. Homenknatypa oOKcujoB. DuU3MYECKUE U XUMHYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKkCuaoB.

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

Kucnotsl. Knaccudukamus kucinor. Homenknatypa kucinot. Gusudeckue 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
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM UM YCIOBHS BO3HMKHOBEHHUS U
MpeKpaileHus TopeHus (Mmoxapa), O3HaKOMJICHHE ¢ O0Opa3llaMH OKCHIOB U
ONMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pPACTO3HABAaHWE W W3yYCHUE
CBOMCTB BOJIOpojia (rOpeHue), B3aumojecTBue Boaopoaa ¢ okcuaom meau (II)
(BO3MOYKHO HCITIOJIb30BAaHUE BHUEOMATEpPHUAIOB), HAOIIOAEHHUE OOPa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0JIell pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METaJLIaMU
(HatpueM ©  KaubleM) (BO3MOKHO  HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KIJIACCOB,
HaOJIOICHNE U3MEHEHHUs OKPACKH WHJMKATOPOB B PACTBOpPAX KUCIIOT U IICIIOYEH,
u3ydeHue B3auMozeiicTBus okcuaa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMH, pPEaKUWid HeWTpanu3aluu, MOJy4YEHHUE HEpacCTBOPUMBIX
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. XHUMHYECKAS CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

[Tepronnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAs  (OpMbI
[lepnognueckor cucremsl xumudeckux d1ueMeHToB J[. M. Menneneesa. [lepuozsr
u Tpynnbl. OU3NYECKUI CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB NEpPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX siiep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YEeK aroMOB HepBbIX 20 XWMHYECKHX DIIEMEHTOB
Ilepuonnueckonn cucremsl [[. M. Menaeneea. XapakTepUCTUKAa XUMHYECKOTO
AJIEMEHTA 10 ero noyiokeHuro B Ilepuoanueckont cucreme /1. . Menzaeneena.

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

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckor CUCTEMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHS Hayku W mnpaktuku. [[. . MenneneeB — y4yé€HbId U
IpaKJIaHHH.

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

Crenenp  okucieHuss.  OKHCIMTENIBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKMCIEHUS U BOCCTAaHOBJICHHsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
IUAPOKCUAA LMHKA C PacTBOPAMHU KHCIOT M IIEJIOYEW, MPOBENCHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ [PUMEPBI  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUSA).

Mesicnpeomemmnuie céasu



Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8§ Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHITUU, SIBISIOMIUXCSI CUCTEMHBIMU JUISI OTAEIIBHBIX IPEAMETOB
€CTECTBEHHO--HAyYHOT'O 1IUKJIA.

OO01ue ecTecCTBEHHO--HAYUYHbIE TTOHSATHS: HAy4YHBIM (PakT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHHTE3, KiIacCUUKAIMsI, TEPUOJUIHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJCINPOBAHUE, U3MEPECHUE, MOJEND, SIBICHUE.

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

buonorus: porocunTes, apixanue, ouocdepa.

['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. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOWCTB
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, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJIMUYECKON PEIIETKA U
BUJIa XUMHYECKOM CBS3U.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPTaHUYECKUX
COCJIMHEHUH, TEHETUYECKAsl CBA3b HEOPraHUYECKUX 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 PEAKIIMHU, TEPMOXUMHUUECKHE
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 HA CKOPOCTh XMMHWYECKOW PEAKIUM U TOJONKECHUE XHUMHUYECKOTO
PaBHOBECHS.

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



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMKA C HCIOJIb30BAHUEM  METOAA
AIIEKTPOHHOTO OanaHca.

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

Peakiiuun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIM 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:

O3HAKOMJIEHUE C MOJEIISIMA KPUCTAUNIMYECKHUX PEHIETOK HEOPTaHUYECKUX
BCIIIECTB — METAIOB W HEMETAIoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIAETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMUUYECKOM peakIuu
OT BO3JEHCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, Ipolecca JUCCOLMALMM KHUCIOT, INEJIOYEed U COJer
(BO3MOKHO  HCHOJIb30BAaHME BHJACO MaTEpUAJOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHWS  peakuuid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BbIJICJICHHE Ta3a, OOpa3oBaHHWE BOJBI), ONBITOB,
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 TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XHWMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJopa
(B3aUMOJIEHCTBME C METaJJIaMH, HEMETaJJlaMH, IIejiodyaMu). XJIIOPOBOAOPO/I.
ConsiHasi KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJIydeHHE, puMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJIOpPOJA Ha OpPraHM3M 4YeJIOBEKa. BakHeilmume XJIopuapl U UX
HaXOXJICHUE B MPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W (u3NUeCKHe CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CePhl. AJINIOTPONHBIE MOAU(PHUKAIINN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUE, (HU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPbl KAaK MPEIACTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHast kuciora, (HU3MYECKME W XUMHYECKHe CBolcTBa (oOmme Kak
MPENCTaBUTENS Kjacca KHCIOT W crenududeckue). XUMUYECKHUE PEeaKIluH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOC00a TOJYYeHHS] CEPHOU KHCIIOTHI.
[Ipumenenue cepHor KucaoThel. Coau CepHOM KUCIOTHI, KAYECTBEHHAS pPEaKLus Ha



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

OO6mast xapakTepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPOJIE,
(du3nuecKue U XuMHYECKHe cBoiicTBa. KpyroBopot azora B mpupozae. AMMHUaK, €ro
duznyeckue u XMMHUYECKHE CBOMCTBA, MOTy4YeHHE U npuMeHenne. Conu aMMOHUS,
ux pU3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MoJydyeHue, PU3NYECKUe U XUMHUYECKUE
cBOiicTBa (0OIlME Kak MpeACTaBUTENS Kiacca KHUCIOT W Cheuu(uuecKkue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B Kaue€CTBE MUHEPAIbHBIX
yno0opeHnil. XMMUYECKOE 3arpsi3HEHUE OKPYKaroUed cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOKIM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOJMOEMOB). Docdop,
aloTponHeie Moaudukanuu Gochopa, Gu3MUECKMEe U XUMHYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue 1 XUMUYECKUE CBOMCTRA,
nosyuenue. McnonabzoBanue pocharoB B KauecTBE MUHEPAIbHBIX YI00PEHUIA.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakKTEepHbIE  CTEMEHW  OKHUCJICHMs.  YTIEpOH,  aJJIOTPOIHbBIC
Moau(pUKalMKU, PACHpOCTPaHEHUWE B MpuUpoAe, (U3NYECKUE U XUMHYECKUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B mpupoje. OKCuabl yriepoja, ux
(¢u3MUeCKMe W XUMHUYECKHE CBOWMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBbI,
[OJlyY€HUE U NPHUMEHEHHUE. DKOJIOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rino0ambHOr0 NOTEIUICHUS KiIMMaTa, IMapHUKOBBIN
addekr. YrompHas KUCI0Ta U €€ CoJd, UX (HU3NUECKUE U XMMUYECKHE CBOMCTBA,
noJiyueHrue W mnpuMeHeHue. KauyecTBeHHas peakuuss Ha KapOOHAT-HMOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIEHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHaUaNbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TIIMUEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHHMKM YTIAEBOAOPOAOB (Yroyib, MNPUPOIHBIA Ta3, HEPTh),
IOPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U HPOMBIILIEHHOCTH.
[TonsiTue 0 GMOIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, O€IKax, yriaeBoJAax — U X
poJii B KH3HM 4eloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYEeCKUX W
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuii, ero @usnueckue HM XHUMHUYECKHE CBOMCTBA, IMOJIYyYEHUE U
npuMmenenue. CoequHeHHuss KpeMHHUs B mpupoxae. OOmme mnpencraBieHus 00
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIHMKATHI, UX HMCIIOJIb30BAaHHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. Ba)kHelIne CTpOUTEIbHBIE MaTepualbl: KepamMHuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiieMpl 6€30macHOrO HMCIOJIB30BAHMS
CTPOUTEINIbHBIX MAaT€PUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3IlOB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMil Ha XJIOPHUI-UOHBI U HAOJIIO/IEHUE MTPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpaKawImue (PU3NYECKHUe W XUMHUYECKHE CBOWMCTBA
rajoreHoB M WX COEJUWHEHHM (BO3MOKHO HCHOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHME C oOpa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMJIEHHE C
oOpasuaMmu ceppl MU €€  CcoeAMHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HAOIOICHHE TIpollecca OOYIIIMBaHUS caxapa MoJ JIeWCTBHEM
KOHIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3YYCHUE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHNE KAYECTBEHHOMN PEaKIIMU Ha CyIb(aT-
WOH M HaOJIOJiIeHUE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (DU3NYECKU MU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUU (BO3MOMXKHO HCIOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yIOOPEHHIA, OIyYEeHHE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (PocdaT-uOH U HU3yUECHHUE MPU3HAKOB
UX TIPOTEKAHUs, B3aUMO/ICVCTBUE KOHLICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO
(BO3MOXKHO UCII0JIb30BaHUE BHJIEOMATEPUAJIOB), U3Yy4YEHHUE MoJeIen
KPUCTAIMYECKUX PEHETOK anMasza, rpaduta, QyinaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMU PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHUe, PACIIO3HABAHUE W U3YUYCHHE
CBOICTB YTJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIIEHHUE C
NPOAYKIIUEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHeunme HeMeTallIbl U KX COSTUHEHUS.

MeTaJLibl B MX COeIMHEHUSA

OO01mmast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH
ux TnonoxeHus B llepumoamueckon cucreme xumuueckux osnemeHro J[. .
MenneneeBa u ctpoeHuss atoMoB. CTpoeHne MetamioB. Mertajummyeckas CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  pEIIETKa.  DJIEKTPOXUMHUYECKHUA  Psif
HanpsbkeHu MetaiioB. dusnyeckne u XUMUUECKUE CBOMCTBA MeTaiuioB. Oomue
CIOCOOBI TIONTy4eHHUs] MeTaioB. [loHATHE O KOPPO3WMHM 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 U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U



TUJIPOKCUZIBI HATpusi W Kanud. [IpruMeHeHHWe IIEeNOYHBIX METaUIOB M HX
COCUHCHUM.

[[lenoyno3eMenbHble METaJIbl MarHuii W KajJdbIUM: MOJOXXKEHHE B
[Tepuognueckont cucreMe xumuueckux siemMeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupojae. PU3NYeCKrue U XUMUYECKUE CBOMCTBA MarHus
W Kaiblus. Baxkunelmume coequHeHUs] Kalblus (OKCHI, THAPOKCHUA, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUN: TI0J1I0’)keHUE B [leproanueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTroMa, HaxoKAcHUE B mnpupoae. Duszndeckue u
XUMHUYECKHE CBOMCTBa alfoMUHM. AMDOTEepHbIE CBOMCTBA OKCHA U THAPOKCHIA
aJIIOMHHMUSI.

Kenezo: nonoxenue B [lepuoandyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /l.
. MenaeneeBa, CTpOEHHE aToMa, HAXOXJICHHE B mpupoac. Pu3nmyeckue u
XUMUYECKHE CBOMCTBA ene3a. OKcuabl, THAPOKCUIBI U coiu xene3a (1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIbIUSI W HATpUsi C BOJOM (BO3MOXHO HCIOJIb30BAHHE BUIECOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, MPOILIECCA TOPEHUS JKEJI€3a B KHUCIOPOAE
(BO3MOYKHO  HCIMOJB30BAaHHUE  BHJICOMATEPUANIOB), IPU3HAKOB  ITPOTCKAHMUSI
KaYECTBEHHBIX PEAaKIMN HA MOHBI: MArHus, KaJbIWsl, aJJIOMAHUS, [IMHKA, KEJIe3a
(IT) u xenesza (III), mequ (1), HaGnroAEHNE U OMMCAaHUE MPOIIECCOB OKPAITUBAHUS
IJJaMEHU MOHAMU HATpusl, Kajlusig ¢ KaJblHs (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAIOB), HUCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB TUIPOKCU]IA 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 BEIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momours 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 MaTepuajoB (CTEKJIO, CIUIABbI METAIJIOB, TOJUMEPHBIC
MaTepualbl).

MesicnpeomemHuuwle céasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpH U3ydYeHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX eCTEeCTBEHHO-HAYUHBIX
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.

dusuka: Marepus, aToOM, OJJIEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaAHMOAKTHBHOCTh, MOJEKYJa, JJIEKTPUYCCKHA 3apsis, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, paCTBOP, PAaCTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3WUYECKHUE BEIMYUHBI, CIUHUIBI U3MEPCHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoNHIIE.

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

['eorpadus: armochepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJIBI,
TMI0JIE3HBIE HCKOTIAeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCA B XO/A€ OOy4YeHHUS XUMHUHU B €IMHCTBE Y4YEOHOH U
BOCHUTATEJILHOMN EATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMU
COLMOKYJIbTYPHBIMU U J1YXOBHO-HPABCTBCHHBIMU II€HHOCTSIMHU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJICHHS W CIOCOOCTBYIOT ITpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMN 00YYaIOIINXCS.

JIndHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTALMN U
paclIMpeHre OMbITA ICSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) IaTpHOTHYECKOTr0 BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4yHOMY HACJEUI0, TMOHMMAaHUS 3HAYCHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIOCOOHOCTH BIIAQJETh JOCTOBEPHOM HHpOpMaIumen o
MEePEIOBBIX JOCTHKEHUAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COIMAJbHBIX HOPMax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTMBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIC3HOM,  Y4EOHO-UCCIIeNOBATEIbCKOM, TBOPYECKOM ¥ APYrHMX  BHUAAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOWU ESITEIBHOCTH MIPU
BBITIOJTHEHUN YYEOHBIX, TIIO3HABATENIbHBIX 3a/Ja4, BBIMOJHEHUH XUMHUYECKHUX
AKCTICPUMEHTOB, CO3/IaHUH YYEOHBIX MPOSKTOB, CTPEMIICHHUS K B3aHMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B TMpolecce O3TOH y4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHHWE W TMOCTYNKHM CBOMX TOBApUIIEH C TMO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIE/ICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEICTABJICHUS O BEIIECCTBE M XMMHUUYECKOW pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABIISIIOLIME
OCHOBY JIJIl TTOHUMAHHS CYIIHOCTU HAay4YHOM KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS NPUPOJAbI, B3aUMOCBS3SIX 4YEJIOBEKA C
IIPUPOJTHOM CPEION, O POJIM XMMHH B O3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMHH, HEOOXOJHMMBIC JJI1I OOBSCHEHHS HAOII0JAaeMBIX IIPOIIECCOB U SBIICHHM,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCJIEC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Yy4YEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEpPaTypol, JOCTYNHBIMHU TEXHUYECKUMHU CpPEICTBaMU HH(OPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOY4YEeHHUIO M TO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3oBaHMIO, TMPOEKTHOM W  HCCIEA0BAaTENIbCKOU
JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJbHEHIIeM;

4) GopMupoBaHus KYJIbTYPBbI 310POBbS:

OCO3HAHHE IIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3/J0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUNA U
HEMPUSATUE BPEIHBIX NMPUBBIYEK (YHIOTPEOICHUS aNKOTOJIsl, HAPKOTUKOB, KYpEeHUS),
HEOOXOIMMOCTH COONIOJCHUST TMpaBwil 0e30MacHOCTH MpH  oOpallleHuu ¢
XUMHUYECKMMH BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3Y4YEHUIO NMpodeccuid U Tpyaa pa3InyHOro poja,
YBOKEHHE K TPYyAy M pe3ynbTaTaM TPYAOBOM AECATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAHHBIM BBIOOP
VWHIUBUIYAJIBHON TPAEKTOPUH MPOJOKEHHS] 00pa30BaHMs ¢ YYETOM JTUYHOCTHBIX
WHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHoi npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTh aJalTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) ’K0JI0rM4eCKOTr0 BOCIIUTAHMS:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK HCTOYHHKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPHU padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYALMSIX,
YIPOXKAIOIIMX 30POBBIO U )KU3HMU JIIOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHMS, MOJIydaeMble NMPU M3YyYECHUH XUMUH, IS
peleHus 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOAHON CPENON, ISl MTOBBIIEHUS
YPOBHSI  AKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHMS TIJ00AIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M MyTeH HX pElIeHHUs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOACTBOBAThCS UM B IIO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJIbTATOB BBIACHSAIOT 3HAYUMBIC IS
(dbopMUpOBaHHS MHUPOBO33pEHHUSI OOLICHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
IOPUHLUII, TUTIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOphIe
UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax U MO3BOJISIIOT 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 IUIAHUPOBAHHUIO U OCYIIECTBICHUIO y4eOHOMU
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, YCTaHABIMBAaTh B3aMMOCBS3b C JIPYTUMH IOHSTHSMHU), HCIOJIH30BAThH
MOHATHUS JJIs1 OOBSCHEHUS OTJIETBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANA XMUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HU3Y4YEHUS,
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 MIMPOKO MPUMEHSEMbIC B XUMUU MOJICJIbHBIC MPECTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XMMHUYecKas (opMysia U ypaBHEHHE
XUMHUYECKOW PEaKIMd — MPU PElICHUH Y4eOHO-TI0O3HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKUA U3YYAE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YHAEMBbIX IIPOIIECCaX U SIBIICHUSX.

ba3oBble nccieaoBarebCKHe AeiiCTBUSA

YMEHHME MCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KA4ECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NPUOOPETCHHE OIbITa IO IUIAHUPOBAHHWIO, OPTaHM3allUM W IPOBEICHUIO
YYCHUYECKHX HKCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJIOM Ipoliecca,
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 HWH(POpPMALINIO
Pa3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIONYJISIpHAS  JIMTEpaTypa XUMHYECKOTO COAEpKaHUs, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO NH(GOPMAIIHIO;



YMEHHE MPUMEHSTHh pa3INdHble METOJbl U 3alpOChl NMPH MOUCKE U O0TOOpe
uHGOpPMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOrO TUIA, IPUOOPETEHUE OIbITA B
00JaCTH  MCMOJB30BAHMS  MH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO0 (JOpMY TpencTaBiIeHHs] HH(GOPMAIIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMAMH, JUarpaMMaMH,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3WpoOBaTh B Ipolecce ydyeOHOH W
UCCJIEI0BATENHCKON JEATENBHOCTH MH(DOPMAIUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIoLIEed HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHUSl 3aJlaBaTh BOINPOCHl (B XOJe aAuanora W (WJId) AUCKYCCHM) TIO
CyLIECTBY  OOCyXJaeMOl TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBITTOJIHEHUSI IPEJIOAKEHHON 3a1a4u;

YMEHUS  NOPEICTaBIATh  MOJYYEHHBIE  PE3yJNbTaThl  [0O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUS XMMUYECKOTO 3KCIEpUMEHTa (J1abopaTOpPHOIO OIbITA,
1a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHUS y4eOHOTrO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEJOBATENbCKOM  JEATEIBHOCTH NPU  PEIICHUU
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).

PerynsiTuBHBIC YHMBEPCAIbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOATENIBHO OINPENENSTh LEIH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BIOMPAaTh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATENIbHO COCTAaBJSATh WJIH KOPPEKTUPOBATh
MPEIJIOKEHHBIA QJITOPUTM JICMCTBUM IPU BBIIOJIHEHUM 33JaHUNA C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJIep)KaHMs, YCTAHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MpOrpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYAlOIIMMHUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K xonIy oOyueHus B 8 kiiacce npeMeTHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIsl XUMUYECKOTO 3JIeMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUYCCKas PEaKIus, KiIacCU(UKAIUSI DPEaKIUi: peakiuu
COCAUHEHHUS, pEaKUUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEeaKIuu
o0MeHa, PK30- U PHJIOTEPMHUUECKHUE PEAKIINU, TEIUIOBOM 3P (HEKT peakiinu,
SIAPO aToMa, BJEKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTa b, pPaaUycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBfA3b, MOH, KATHOH, aHUOH, PAacCTBOpP, MACCOBAasi JOJisI BELIECTBA
(porieHTHAs! KOHIIEHTPAIIKs) B pACTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [IJIi COCTaBJICHUS (Popmys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIchn llepuogmueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX MojokeHus:i B I[lepuoaudeckoit cucrteme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUS, 3aKOHAa ABOTapo;

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
tabaune «llepuogmyeckas cucTteMa XuMHYecKux dieMmentoB . U.
MenpeneeBa» € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



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

KJIaCCU(DUIIMPOBATh XUMUYECKUAE DJIEMEHTHI, HEOPTAaHNYECKHUE BEIECTBA,
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 XUMUYECKUX PEAKIIHII;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XWMHYECKOro »JJeMeHTa 1o ¢dopmyre
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 — JJIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XHWMHUYECKHX PEAKIHi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HAOJIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

clenoBaTh  IpaBWIaM  TOJIb30BAaHUA  XMUMHYECKOM  TOCYI0M U
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKXKe IMpaBujaM oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOJA), MPUTOTOBICHUIO
pAacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM J0OJIE paCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh U TMPOBOJAWTH  XUMHUYECKHE  JIKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT ¢ TIOMOIIBI0 HHIANKATOPOB
(;rakmyc, dpeHondTanenH, METHIOPaHK U APYTHUE).

K xoHI1ly 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJia, WOH, KAaTUOH, AaHWUOH, MIPOCTOE BEUIECTBO,
CJIOKHOE€ BEUIECTBO, BAJCHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTEMNEHb
OKHUCJICHUS, XUMUYECKasl PeaKIins, XUMUYECKasi CBSA3b, TEIJIOBOU 3P deKT
peakuuu, MOJb, MOJAPHBIA  O0BEM,  PacTBOpP,  AIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJMTUYECKAs IUCCOLMALMS, PEAKUIMU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaThuMble U



HEeoOpaTUMBbIE pEaKlUd, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
ayoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHas, WOHHA,
MeTajlInyecKasi), KpHUCTaUIMuecKash pemérka, KOppo3usi MeETaslioB,
CIUIaBbl, CKOpPOCTb XUMHYECKOW peakuuu, MPEeAEeNbHO JIOIMyCTUMAs
koHueHtpanus [1JIK BemecTsa;

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;

ONPENEIISITh BAJIGHTHOCTh M CTEIIEHb OKUCIIECHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSX Ppa3IUYHOTO COCTaBa, NPUHAJICKHOCTh BEIECTB K
onpenenéHHOMY KJacCy COEIUWHEHUU Mo ¢opmyrnam, BHUJ XUMHYECKOU
CBs3U (KOBaJCHTHAs, MOHHAs, METaUIMYecKas) B HEOPraHUYECKHUX
COEAMHEHUSX, 3apsJ]l MOHA MO XUMHUYECKOU (popMmyie, xapakTep cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbica llepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH M XapaKTEpPU30BaTh
Tabauunyo Gopmy llepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB:
paznuyarth MOHATUS «MJaBHas mnoiarpynna (A-rpynma)» M «noOodHas
noarpymnmna (b-rpymnma)», manele u OoyblliM€ MEPHOJBI, COOTHOCHUTH
0003HAYCHUs, KOTOPhIE MMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHX
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
npezaenax MaJibIX NEPHUOJIOB U TIaBHBIX MOJTPYII C YYETOM CTPOEHHUS UX
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);

XapakTepru30BaTh (OMUCHIBATH) OOIIME M CHEU(PUYECKUEe XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOJTBEPXKIas OINUCAHUE
IpuUMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATb YPABHEHUS AJEKTPOJIUTHUYECKOM JUCCOLMALUM  KHUCIOT,
L1EJI0YEN U COJIEH, ITOJIHBIE U COKPAILLEHHBIC YPAaBHEHUs PEAKLIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI SJIEKTPOHHOIO OajaHca 3TUX PEaKIIMii;
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
COEIMHEHMsI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOnroaTh  MpaBWUjia  MOJb30BAHUSA  XMMHUYECKOM  MOCYyIOM U
7abopaTopHBIM  000pY/IOBaHHMEM, a Takke ImpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHUIO U COOWpaHHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJICKHUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TOATBEPKIAIOMMEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapbonat-, ¢ocdar-, cuiIMkKar-, cyiabhar-, THAPOKCUI-UOHBHI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON ACSTEIHHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, 00O00IeHne, CHCTeMaTU3alHIo, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUsI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIC METOAbl TO3HAHUSI —
HAOJFOICHUE, W3MEpPEHUE, MOJCIUPOBAHHUE, IKCIIEPUMEHT (peabHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumenoBaHue pa3iesioB u dieKTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nean 1. [lepBonavanbHble XUMHYECKHE MOHATHSA
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5 bubmorexa [JOK

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

yeJoBeKa

12 BemecTtBa 1 xuMuueckue 15 1 bu6mmoteka [IOK

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

Hroro no pazgeny 20

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

' 00 oxcHumax https://m.edsoo.ru/7f41837¢c
’ Bonopon.Ilonstue o kucnorax g 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK

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

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
X €CKas CBA3b.
39 OEMWI :HOB;I b 2 bu6nuoreka [JOK
) uemred https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bubmmoteka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
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 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kourpoabnsie IIpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgen 1. BemecTBO M XUMH4YeCKHEe PeaKIUun
11 [ToBTOpEeHUE U yriTyOIeHNE 3HAHUN 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
' peaKkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHSI. ? 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 | bubnuorexa [JOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [IOK
’ PYIIBL. P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6mas XxapakKTepuCcTUKa XUMHIECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Uroro no pazgeny 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 Obmme croicTa METALIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
32 Bakueiiime MeTaibl 1 X COeIUHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3pnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B HaJjbl B )KU3HU YEJI0BEKa 3 bugmorexa HOK
) CHICCTRA M MaTep 3 cI0Be https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE 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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoasubie  IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Posb XUMUU B KU3HA | 05.09 bu6mmoreka [JOK
yeJjioBeKka. 1ejia U BellecTBa ' https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK

2 II 1 07.09

OHSTHE O METOJaX IMO3HAHKS B XUMHH https://m.edsoo.ru/fR0d22 7
ITpakTnyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUU U IPUEMBI | 1.09 bubnunoreka [JOK
oOparieHus ¢ 1ab0paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl | 14.09 bu6mmorexa [IOK
paszieneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 19.09 bubmorexa HOK

A . PUMED ' https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOU COJIN)»
bu6mmoreka [JOK
6 A 1 21.09
TOMBL M MOTICICYIIH https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKUE AIIEMEHTHI. 3HAKU | 26.09 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 [IpocTeie u cio € BeIlleCTBa 1 28.09

POCTHIC H CTTOKHBIC BELLECTR https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK

9 ATOMHO-MOJIE 0€ yYeHHE 1 03.10

TOMHO-MOJIEKYTHPHOE YHEHH https://m.edsoo.ru/f0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumunueckas popmyna. BaeHTHOCTh 05.10
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. 10.10 bubnmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca ' https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XHMHYECKOTO 12.10 bubmuorexa [JOK
3JIEMEHTA B COCAUHCHUN ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 17.10 bu6mmorexa [IOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. 19.10 bubnuoreka [JOK
XuMuYecKas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUS MPOTEKAHUS 24.10 bubnuorexa [IOK
XUMHYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. 26.10 bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BENIECTBA 110 YPAaBHECHUSIM XUMHUYECKUX 07.11 bubmmorexa LIOK
= . yp ' https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamus xuMU4ecKux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ 09.11 bubmorexa HOK
g P ’ ' https://m.edsoo.ru/ff0d334
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IeHHE 1 14.11 bubmorexa HOK
' . ' https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme 1611 bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM ' https://m.edsoo.ru/ff0d4290
Bos — cmech ra3oB. CocraB
1 JyX 2111 bubmuoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



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

npocroe BeuiecTBo. O30H

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA

bu6mmoreka [JOK
22 23.11
KHCIIOPOJIA (PEAKIIHH OKNCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIIJICHHOCTH 28.11 bubmorexa LOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peaKIuu, IOHATHE O 30.11 bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKLIUIX
TorumBo (HedTh, yroias U METaH).
25 3arpsi3HEHHE BO3]IyXa, CITIOCOOBI €T0 05.12 bubmorexa HOK
P Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonyueHnue u cobrpanue KUCIOpoia 07.12 bubmotexa [IOK
yi . p poa, ' https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe 151 bubnuorexa [IOK
BemecTBO. Haxoxaenue B npupoie ' https://m.edsoo.ru/ff0d4dd0
)3 Du3nvecKknue U XUMHUYECKHE CBOMCTBA 14.12 bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTax U CO 19.12
TUITHE O KHEIOTAR 1 COTE https://m.edsoo.ru/f0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B 2112 bubnuorexa [JOK
naboparopun ' https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u cobupanue BOI0Opoa, 26.12

W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 28.12
ABorazipo https://m.edsoo.ru/ff0d542¢
Bruruncienns o0néMa, KOJIMYECTBA
33 BEIIECTBA ra3a I10 €ro U3BECTHOM 09.01 bubmorexa LHOK
B B y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Breruncienuss 00bEMOB Ta30B 110
34 ABHCHUIO PE€aKIIUU Ha OCHOBE 3aKOHA 11.01 bubmmorexa [IOK
P . peart . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH Ta30B
15 duznueckrue 1 XMMUYECKHE CBOMCTBA 16.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 18.01 bubnuorexa [JOK
AHAUKATOpax ' https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacblieHHbie
37 ¥ HEHACHIIIICHHLIEC PacTBOPLI. MaccoBas 23.01 bubmnorexa [IOK
m p PBI- ' https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
18 «[IpurorosiieHne pacTBOpoB ¢ 25 01 bubnuorexa LIOK
OnpeAcIEHHON MacCOBOU JT0JIEN ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponbHast pabora Ne2 o reme 30.01 bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, 01.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 06.02 bubmotexa [TOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB, KIIaCCU(UKALIHS, b K
42 prkarg 08.02 nomoreka [{O

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA 13.02 bubmmorexa [IOK
OCHOBaHUI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 1502 bu6mmoreka [JOK
HOMEHKJaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 20.02 bubnmoreka [JOK
KHCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) O )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG 22.02 bubmaorexa [IOK
_ yi ’ ' https:/m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME 7,02 bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu 59.02 bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN ' https://m.edsoo.ru/00ad9a50
bu6nmnoreka [JOK
49 O000111eHIE U CHCTEMATHU3aIIUs 3HAHUI 05.03
m H https://m.edso00.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX 07.03 Bubmiorexa IOK
o p ' https://m.edsoo.ru/00ad9ela
COeIUHEHN
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHUYECKHUX 3JIeMEeHTOB. IloHsaTHE 0 12.03 bubmmorexa LOK
’ ' https://m.edsoo.ru/00ad9ffa
IPYyIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 Ilepuomuueckas cucTeMa XUMHYSCKUX 14.03 bubmuorexa LIOK
PHOA ' https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. Menaeneera
bubnunoreka [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI 19.03 nomorexa Il

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54 21.03
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bu6mmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnoanueckoit 02.04
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepuCcTUKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 04.04 bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HayKu U npaktuku. . W. 09.04 bubnuoreka [IOK
MenpneneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 11.04 bubnuorexa [JOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HMonHas xumuieckas CBA3b 16.04 https:/m.cdsoo.ru/00adac34
60 KoBasieHTHAs nonsipHas XMMUYECKas 18.04 bubnuorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAS XUMHYECKast 53.04 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKHCIICHUS 25.04 bubmorera [JOK
https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 02.05 bubmuorexa [IOK
peakuuun https://m.edsoo.ru/00adb076
64 OKucauTeN U BOCCTAHOBUTEIIH 07.05 bubmorera [IOK
https://m.eds00.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme 14.05 bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66

67

68

O00011IeHIE U CUCTEMATH3aIU 3HAHUI
o Kypcy

HroroBas koHTpoNbHAs paboTa

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

21.05

16.05

23.05

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnsie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Ilepuoanueckuii 3aK0H.

1 Ilepunonnueckas cucrema 1 04.09 bubnuorexa [IOK
XHMHYECKHX 21eMeHToB J1. U. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHUX AJIEMEHTOB 1 06.09 bubmorexa HOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Kiaccudukanus 1 HOMEHKIIaTypa | 11.09 bubnuorexa [JOK
HEOPTraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunpl XUMUYECKOM CBS3H U TUIIBI | 13.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1 18.09
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccudukanms Xxumuaecknx | 50.09 bubnnorexa [JOK
peakLyii 10 pa3IuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTH XUMUYECKOM

7 eakuu. IloHsATHE O TOMOT€HHEIX U 1 25.09 BrbmroTexa IOK
P ' ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.

bu6mmoreka [JOK
8 @DakTOpBI, BIUSAIOIINE HA CKOPOCTh 1 27.09

XHUMHYCCKOM PCAKIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCINTEIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [JOK

9 02.10
peaKkiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHEIE U ci1a0ble 04.10 Eubmiorexa LIOK
A H ' ' https://m.edsoo.ru/00adcd68
3JIEKTPOIUTHI
bu6mmorexa [IOK
11 HMounble ypaBHEHUS PEAKIINI 09.10
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUI B CBETE MPEACTABICHUN 11.10 Brommozexa TOK
puﬂ ' https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
nOINOTEKA
13 [IPECTABIEHUNA 00 16.10
e . https://m.edsoo.ru/00add8b2
3JEKTPOJIUTUYECKON JUCCOLMAIIIHI
bu6mmorexa [IOK
14 TToustue o runpomse coien 18.10
AP https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMaTH3aITHS 53.10 bubmuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue DKCrepuMEHTAIILHBIX 25.10 Bubmaorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3agaq»
KontponpHas padora Ne2 o reme
17 «IIIEKTPOIUTHYECKAS JUCCOLHAIIUS 08.11 Bu6mioreka LOK
P A HHATHA. ' https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE 11.11 BrbmroTexa LIOK
PUMEp ' https://m.edsoo.ru/00addfe?
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, 13.11 bu6mmoreka [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckast padora Ne 2 o teme

bu6mmoreka [JOK

20 «lTomyueHne COITHON KUCIOTHI, 15.11
yi . . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTBY»
Bbruncnenus no ypaBHEHUSIM
. bu6mmoreka [JOK
21 XUMHUYECKUX peaKliu, €CJIU OJUH U3 20.11
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepuCTHKa 3JIEMEHTOB 99 11 bubnuorexa [JOK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxaenue cepbl U €€ COeTMHEHUI 9711 bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, 59.11 bubnmoreka [JOK
bu3nYecKue U XMMHUYECKUE CBONCTBA ' https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,
. bubmuorexa [JOK
25 dbuznyecKrue 1 XUMUIECKIE CBONCTBA, 04.12
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUYECKUE PEAKIUH, JICKALUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
2% MIOJIyYEHUS CEPHOM KUCIIOTHI. 06.12 bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
7 Beruucnenue MaccoBoil JOJIM BBIXOJ1a 11.19 bubmuoteka [JOK
NPOAYKTa PEAKLIUU ' https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTeprucTHUKa JIEMEHTOB 13.12 bubnuorexa [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHE CBOMCTBA, MOJYYEHUE U 18.12 buGmorexa [IOK
> oMYA ' https://m.edso0.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padora Ne 3 mo Teme
30 «lonmydyenne aMmmuaka, u3yueHue ero 20.12 bubmorera [TOK
. i » 13X ' https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u 25 12 bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX Eub 10K

noIMOTEeKA

32 o0OpeHuii. XuMHU4YecKoe 27.12
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((i))Ta q)(plfm(qe?:xue u 10.01 bubmmorera [JOK

p N ' https:/m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHHE
Ucnonb3oBanue ocdaTtos B

14 KayecTBE MUHEPAIbHBIX y100pEHUI. 15.01 bubnuorexa [JOK
3arps3HeHHe IPUPOIHOM Cpebl ' https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 e gmnrt)lecxie Y XMMHYECKHE 07.01 bubmorera [IOK

p ? Ae ' https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u 2201 bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTUYecKre mpoodIeMbl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

n bubmmoreka [JOK

37 VYrosbHast KUCn0Ta U €€ colu 24.01 https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o teme

38 "TTosrydyeHune yrieKucioro rasa. 59.01 bubmmorexa [IOK
KauecTBenHas peakiusi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavabHBIEC TOHSATHS 00
39 OpPTraHUYECKUX BEIIECTBAX KaK O 31.01 bubmaorexa IJOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIIepoia
. bubmuorexa [JOK

40 Kpemuunii u ero coequHeHus 05.02 https://m.odsoo.r/00ae080a
[IpakTryeckast padora Ne 5. Pemenue

41 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 07.02 bubnmoreka [JOK
«BaxHee HEMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
Konrponbnas padora Ne3 o teme

42 «BaxkHenme HeMeTaJulbl U UX 12.02 bubmotera [JOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBsI3b U 14.02 bubmuoreka [JOK
METaJUTNYECKast KPUCTATIINIECKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBOWCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUH Psift 19.02 bubmorexa HOK

HaNpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beaucienus no

45 aBHEHUSIM XHMHYECKUX PEaKIINH 21.02 Eubmorexa [IOK
yp PEAKIHH, ' https://m.edsoo.ru/00ael156
€CJIM OJMH U3 PEareHTOB COJICPIKUT
MIpUMECH
buo OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB 26.02 nosmorexa Il
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 28.02
IHenoursie meTanbt https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCUIBI HATPUS U 04.03 bubnuorexa [JOK
Kanusa ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — 06.03 bubnuotexa [JOK
KaJIbIIMH U MarHui ' https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
50 Baxneiinme coenMHEHNS KaJIbIUI 11.03
4 H https://m.edsoo.ru/00ael5e8
51 O6O6HUIGHI/IC U CUCTEMATH3aLH 13.03
3HAHUH
5 JKEcTkOCTh BOABI U CIIOCOOKI €€ 18.03 bu6mmoreka [JOK
YCTpaHEHHMS ' https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOMEI €€ 20.03 bubmmorexa LOK
" A 8 ' https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 Amro i 01.04
AHOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 03.04 bubnnorexa [JOK
TUAPOKCHA ’ https://m.edsoo.ru/00aelc64
56 Keneso 08.04 bubmmorera [TOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJle3a

bubmuoreka [JOK

57 10.04
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 06061£ICHI/IC U CHCTEMAaTU3aIUs 15.04
3HaAHUHN
[IpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 17.04 bubnunoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMUYECKUX PEaKUUi, €CIM OJUH U3
60 peareHToB J1aH B U30BITKE WU 22,04 bubnunoreka [JOK
COZECPKUT IIpUMECH. Brrunciienus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0OJa IPOAYKTa
peakiuu
61 O606IEI6HI/IC U CUCTEMATHU3AIH 24.04
3HAHUU
KontponbHas padota Ne4 o reme
62 «BaxHenmme MeTajliIbl U UX 27.04
COETMHEHUS»
63 BemectBa 1 Marepuansl B 06.05 bubnuoreka LIOK
MTOBCEHEBHOM KU3HU YEIIOBEKa https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsi3HEHNE 08.05 bubmuorexa [IOK
OKpYKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnu 13.05 bubnuoreka [IOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
but6mmorekxa [IOK
66 Wrorosas koHTposibHasA paboTa 15.05 https://m.edsoo.ru/00ac0d0a
67 O0001IeHNEe U CUCTEMATU3ALIIS 20.05 bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

3HAHUH

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

68

O000111eHNE U cCUCTEMATU3 AN
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

22.05

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenscTBo «lIpocBemnienne»

METO/IUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus (6a30BbIl ypoBeHb). Peanuzanus tpedboanuit ®I'OC ocHOBHOTO
oO1ero o0pazoBanusi: MeTou4YecKoe nocooue s yuurens / KaBepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. [Inuyrunoi. M. : ®I'bHY «HCcTUTYT

cTpareruu pa3Butus oopazoanusi PAOy», 2022 81 c.:

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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