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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I11ero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTaBICHHbBIX
B ®I'OC OO0, a Ttaxxke Ha OCHOBe (enepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBanusi yueOHOro mpeameTa « XuMUs»
B 00pa3zoBatenbHbIX opranm3amnusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Oa€T MpEACTaBICHUE O LEJsAX, OOIIel cTpaTeruu
oOy4eHHs, BOCHUTAHUS M PA3BUTHUS OOYYAIONIUXCS CPEJACTBAMH Yy4eOHOIO
peaMeTa, yCTaHaBJIMBAET  00s3aTEIbHOE pEeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pacIlpeeieHue €ro Mo KilaccaM U CTPYKTypPUpOBaHUE IIO
pazznenaM W TeMaM MpPOrpaMMbl [0 XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTePUCTUKHU COJIEp KaHMUs, PEKOMEHTyEMYIO
MOCJIE0OBATEILHOCTh  U3YUYEHUSI XUMHM C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOrO Tpolecca, BO3PACTHBIX
O0COOCHHOCTEW  O00ydYarolmuxcsi, ONpeneNsieT BO3MOXKHOCTH TMpeaAMeTa  JUis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOUM 00pa3oBaTesbHOMN
[IporpamMMbl Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHUs, a TaKKe TpeOOBaHUH K
pe3ynbTaTaMm OOy4eHHS XMMHUHU Ha YPOBHE II€JICH U3yYCeHHsI TIPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEIbHOCTH OOYYarolerocs MO OCBOCHHUIO
y4eOHOT0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIYKUT OCHOBOW st (OpMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATBbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIMPEBPALICHUSIX
SHEPIUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBON U 3KOJIOTHYECKON O€30MMacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3ydyeHnne xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpMUPOBAHUE MBINIUICHUS] U TBOPUYECKHX CHOCOOHOCTEM
OOy4JaroIMXCcsd, HABBIKOB HX CaMOCTOSITEIIbHOW Yy4eOHOW  JIeATEeIhHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATCIbCKUX YMEHUN, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU JIeSITEIbHOCTH;

3HAKOMHUT €O CHEIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIAIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIa HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYarOIMnXCs;



criocoOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHWs B OOYyYEHHH XUMHUU OOECIEUMBAIOTCS CHEUU(UKOM
COolepKaHMsl  y4eOHOro MpeaMeTa, KOTOPBIM  SABJSIETCA  NEJaroruyecku
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
Pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHusi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX TOHSITHH XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSTHI
OPraHUYECKON XMMUHU.

CrtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU c(PopMHUpOBaHA HAa OCHOBE
CUCTEMHOr0 moaxoja K €€ u3yueHuro. Copep:kaHue CKIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYpHO OpPraHM30BaHbl MO MPHUHIUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

— YYE€HHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelacTaBiieHUd 00 AJIEKTPOJIUTHYECKON UCCOIMAIMU  BEIIECTB B
pacTBopax.

Teoperndeckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIIHFHO OT OHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIUHU OOBSCHEHHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYECHHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MIPEJICTABJICHNUS O XMMUYECKON COCTABISAIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW MNpPUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsI B Hayke. M3ydeHue XUMHUU NPOUCXOJUT C MPHUBJICUCHHEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKarolmuil MHpy,
«buomnorus. 5-7 kiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAyKH Kak O0JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOMN
JIEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaua y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XMMHYECKHUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAyYHBIM METOJaM TIO3HAHWS TIPH W3YYCHUH BEIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
WX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIILHOM U y4EOHO-HUCCIIECI0OBATEIbCKOMN
JEeATEeIbHOCTH, OCBOEHUU TpaBUil Oe30macHOro oOpallleHHus ¢ BellecTBaMu B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3Ha4YeHHUE TPUOOpETU TaKUe 1eNH, KaK:

— (QopMHupoBaHUE HHTEIUICKTYIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO DPEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpHOoOIIeHne
oOy4Jaromuxcss K CaMOCTOSITEJIbHOM T03HABATEIBbHOM JE€ATEIbHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— obecrieyeHUe yCI0BUM, CITOCOOCTBYIOMINX MPUOOPETEHUIO 00yJarOITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, TMO3HAHMUS U CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIMX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanne oOmeld (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUN OOBSCHATh U OIICHUBATH SIBJICHUS
OKPYXAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YUCHHUH
XUMUU, TPUMEHSATh UX IMPU pPEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU IEATEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOIMUXCSd TYMAaHHUCTHYECKHX OTHOIIEHUH,
MOHUMAHUSl 1IEHHOCTH XUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKH DKOJIOTHYECKH
1eaecooOpa3Horo ToBeJAeHUsT B OBITY M TPYJOBOM JEITEIBHOCTH B IEIAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CITOCOOHOCTEH K CAaMOKOHTPOJIO H
CAMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

Hean wm 3agaum 00pa3oBaTEbHO-KOPPEKIIMOHHOW pabOThl Ha OCHOBE
M3Yy4YeHUsl yueOHOro MaTepHasa mpeaMera:
— [Tponomxatek pa3BuBaTh peub oOydaronuxcs ¢ HOJIA.

= Pa3BuBaTh MIO3HABATEIbHYIO AKTUBHOCTb oOyyJaronmxcs
(mocTuraetcs peanu3aimen MPUHIIKIIA JOCTYITHOCTH Y4eOHOTO MaTeprana).
— Ocy1ecTBIsATh HOPMAJIU3ALINIO y4eOHOM NEATENBbHOCTH,

dbopMHpOBaTH yMEHUE OPUEHTUPOBATHCS B 3aJaHUM, BOCIUTHIBATH HABBIKU
CaMOKOHTpPOJIS, CAMOOLICHKH.
— Pa3BuBaTh cioBapb, yCTHYI0 MOHOJIOTHYECKYIO peUb 00YyJarOIIXCS



B €IMHCTBE C OOOramieHHeM 3HAaHHSIMH WU MPEJCTABICHUSAMH 00 OKpYIKaroIiei
JICUCTBUTECIILHOCTH.

- [IpoBoauTh couManbHyl0 NOpOPUIAKTUKY, (HOPMUPYS HaABBIKU
0O11IeHH S, TPABUIILHOTO TOBEACHUS.

- MakcuManbHO ~ CBsI3bIBaThb ~ IpUOOpeTaeMble  3HAHUS 110
OOIIECTBO3HAHUIO C TMPAKTUUYECKOW AEATEIbHOCTHIO M IMOBCEIHEBHON >KU3HBIO
y4ammxcs.

IIpuHUUNBI ¥ MOAXOABI K peajn3auuu padouei
NMporpaMmabl

[Ipu peanuzarnuu npuHIMIa auddepeHIIPOBAHHOTO (MHIUBUIYIHBHOTO)
noaxoaa B oOydenun ydamuxcsi ¢ HOJA HeoOXomuMoO yduTHIBaTH YPOBEHD
Pa3BUTHUS UX MaHyaJbHbIX HABBIKOB U YPOBEHb Pa3BUTHUSI JKCIIPECCUBHON peyu.
Yuutens B mpouecce OOydeHHsS OINpenesieT BO3MOXKHOCTH OO0YYaroIIuXcs
BBITIOJIHATh MHUCHMEHHBIE KOHTPOJBHBIE, CAMOCTOSITEIbHBIE M MPAKTUYECKUE
paboThl, HampuUMep, COCTaBIICHHS cXeM U Tabnui. B mnpomecce o0ydeHus
YUYUTENI0 HEOOXOAMMO YUYUTBHIBATh YPOBEHb M KAYECTBO Pa3BUTUSI YCTHOU peyu
oOyuaromuxcs. [Ipu HeIOCTAaTOYHOM ypOBHE €€ pa3BUTUS HEOOXOJIUMO
UCIIOJIb30BaTh TaKUE METOJbI TEKYIIEro U MPOMEXKYTOYHOTO KOHTPOJISI 3HAHUM
oOyyarommxcsi, KOTOpble Obl OOBEKTHBHO ITOKA3bIBAJIU PE3YJbTaTHBHOCTh HX
o0yueHus.

OO0miee YHMCIIO 4YacoB, OTBEAEHHBIX JJII H3YYCHHS XHUMHHA Ha YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacos (2

yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaiLHbIE XUMHUYECKUE TOHATHS

IIpenmer xumuu. Posib XMMHUM B KW3HU 4Y€lIOBEKa. XUMHUs B CUCTEME HAYK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O METOJax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BajleHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA CcoOCTaBa BemiecTB. (OTHOCHUTENbHAs AaTOMHasi Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KommuecTBo BemectBa. Mosib. MosnsipHas macca. B3aumMoCBsI3b KOJIMYECTBA,
Macchbl M 4YHMCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@uU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUUYECKasl PEaKus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX peaKuii (COeMHEHHUs, pa3JI0OKEHHUs, 3aMEILICHHS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, mpaBmiaMu pabOThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(¢u3MYeCKX CBOWCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
busndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHME caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMsS BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) SABJICHUHN, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUEe THIPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojieHCTBHE Kefe3a ¢ pactBopoM cosr Menu (1),
M3yUYeHHE CIOCOOOB pa3feiieHUs] CMECEil: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbITIApYBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, TpoBeAeHUE OYUCTKH MOBAPEHHOM
CoNiM, HaOMIOJCHWE W  ONUCAaHWUE  PE3yJbTAaTOB  TPOBEIEHUSA  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ i HEOPraHMYECKHUX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — 3imeMeHT U mpocToe
BelecTBo. Haxoknenue kuciaopona B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUMU. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosy4yeHust. Kucnotsl u comnm.

MounsipHblit 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpillieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoie U B KU3HU 4YesIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @U3n4YecKrue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIEIICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BOJOpoAa (rOpeHue), B3auMojecTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCITIOJIb30BAaHUE BHUIEOMATEpUaioB), HaOIIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IWYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
uzyuyeHue B3aumojeicTBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHMMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. Ou3ndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DmekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTM W3MEHEHUS paJdyca aTOMOB XUMHYECKUX JJIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuognueckoro 3akoHa u [lepuoanyeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [JIA pa3BUTUA Hayku M mpaktuku. JI. . MenneneeB — y4€HbI U
IPaKIaHNH.

Xumuueckass cBs3b. KoBanmeHTHas (MoOJspHass W HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIponecchl OkucaeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHUA).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4YHBIN (DakT, rumoTe3a, Teopws,
3aKOH, aHaliu3, CHUHTE3, KiacCUUKalus, TEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

@dusuka: Marepusi, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3HUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TE€PBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JUYHbIM KjaccaM HEOPTraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeakIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U IHJOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 cKopocTH XUMHUYECKOW peaknuu. [loHarne o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBECHHU. DaAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJIB30BaHUEM  METOJa
3JIEKTPOHHOTI'0 OaaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMALMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4YecKoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cladble JEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y clloBuUs MPOTEKaHUsI PeaKIMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMM MW coJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaklnH
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa IUCCOLMALUMU KHUCIOT, IIEJIOYER U  COJer
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKW  MPOTEKaHWs  peakuuidl  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHHE BObI), OIIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakuH pa3ioKEeHHs, COCIUHEHUS), paClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OO6miast xapakTepucTUka rajnoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaylaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTeNeHUu OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBONCTBA
IPOCTBIX BEUIECTB — KUCIOPOJIa U Cephl. AJUIOTPOIHBIE MOJU(PUKALIUN KUCIOPOAA
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHast kuciora, (uU3MUECKUEe W XUMHUYECKHME CBOMCTBa (00IIHME Kak
IpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO croco0a MOJy4eHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucinoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha



cynb(dar-uon. Haxoxnenue cepbl W €€ COCIUHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmas xapakTepucTuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
dbusnyeckue U XuMuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMUakK, ero
(bu3nYecKue U XMMUYECKUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHHS,
X (U3HYECKUE U XMMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS KIacca KHUCIOT W clenu(uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYIKaIOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE JMOXKIHW, 3arps3HEHHE BO3ayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUYECKUE CBOMCTBA,
nostyuenue. Mcnonap3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(PUKALMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIUVICHUS KIUMara, MMapHUKOBBIN
s dext. YronbHas Kuciaotra v €€ colid, UX (PU3nUecKue U XMMHUUECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavaIbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKH Ba)KHBIX BEIIECTBAX: KUPAX, O€NKaX, YrIeBOJaX — U UX
poJii B JKHM3HM 4YeloBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHUM.

KpeMHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOICTBA, MOJYYCHHE W
npuMenenue. CoequHeHus: KpeMHUsT B mpupojge. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OMBITHI, OTpaXkarlue (PU3NYeCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Mpolecca OOYyIIIMBaHUSl caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
MOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHUJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYEHUE CBOWCTB amMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIIMH HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKAHUs, B3AUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moeen
KPUCTANIMYECKUX pEHIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJACHUE KAUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoenuss atoMoB. CtpoeHne MetaimioB. Mertajminyeckas CBs3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKMU PO
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[[lenounbie MeTamibl: nonoxkenue B Ilepronnueckoil cucTeMe XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre ¥ XUMHYECKHE CBOMCTBA (HA mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHMUM W KaJdblM: TOJIOXEHUE B
Ilepnognueckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUe B Ipupoae. Pru3nyecKkrne 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AroMuHUN: TTON0keHUE B [leprnoinueckor CUCTeME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoOeHUE aTtoMma, HaxoxAeHue B mpuponae. duszuyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucremMe XUMAYECKUAX AJIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToMa, HaxOoXJIeHUe B npupone. Dduszuueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKCuIbl, rTuapokcu bl u conu xkenesa (II) u xenesa
(III), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCClIeJOBaHNE aM(POTEPHBIX CBONCTB TMAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3aJ1a4 10 Teme «Baxueimue
METaJUIbl U KX COCTUHEHUSY.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yenoBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpanus BemiecTs, nainee — [1/1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

M3yueHne oOpaslloB MaTepuajoB (CTEKJO, CIUIaBbl METAUIOB, MOJUMEpPHbIE
MaTepHUabl).

Mesicnpeomemmnuie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUsi, TMEePUOJIUYHOCTh, HAOIIOECHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKAsI
pem€Tka, CIjiaBbl, (PU3WYECKUE BETUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAJIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE pPE3yJIbTaThl OCBOGHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIeCTBE MpaBUJIaMW U HOPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIIMXCA.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroOUIMXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHMEHTALUd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TMOHUMAaHHs 3HAYECHHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALIUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEXIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JeSTeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPA3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUW Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCEe ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUE M INOCTYNKA CBOMX TOBAapUIIEH C IO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOIINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MpPEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSICHEHHS HaOII0JIaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
JeSATETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpya pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIbHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3JI0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 0OECIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH MX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATh B TIpOIleCCe€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHWE HaOmoIaTh 3a XOJOM IIpolecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMYyIHpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJAEpPKAHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOH u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HMHTEPECOB HM COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee d3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeCcTBUH, crmenuduuecKkue g TPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIbHOCTH 1O  MOJYYEHHI0 HOBOIO  3HAHHUs, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEILECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, pEeaKiuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTalb, pPaaUyC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAacCcOBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUIH;

e HCIMOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHMS  BJEMEHTOB B  OWHApHBIX  COCIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMM4HYIO Qopmy Illepuogudeckoit
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmune «llepumomnueckas cucTemMa XuUMHYecKux »diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OO0IIee YHUCIIO 3JIEKTPOHOB
U pacrpeesieHle UX MO0 dJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IMOJATBEPIKIAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH — JJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAOMIOJICHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClIeloBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIol
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K xoH1y oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

pPaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHUH: XUMHWUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBOM 3 PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOME€Ha, Karajau3arop, XHUMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAasT pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHtpanus [IJIK BemniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHATHUH U
MIPUMEHATH ITU MOHITUSA IPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUUYECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOWHEHUW 1o ¢opMyrnam, BHUI XUMHUYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METANIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoit CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMHU  CTPOCHHS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue UX IO DJEKTPOHHBIM CIOSIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEHIECTB, ITOATBEPXKAAs OINUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUM;

COCTaBJSAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIEHHS 3JEKTPOHHOTO OanaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBpAIlCHU B Pa3IMYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJSIPHYIO MacChl
BEI[ECTB, MAaCCOBYIO JIOJNI0O XHUMHYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKe TpaBwiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OpOMU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiaukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHUCTEeMaTU3aINI0, BBHISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
No i/ HanmeHoBaHMe pa3/ieioB U TeM KoJsmuecTBo yacos JIeKTpOHHBIE (HH(POBbIe) 00pa3oBaTeIbHbIC
°n/m
MpPOrpaMMbl Bcero pecypchl
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHHUS U MPAKTUYECKOMN 5 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢
JeSITEIbHOCTH YeJIOBEKa
1.2 BemecTsa u XuMu4eCcKue peakimu 15 bu6nuoreka LIOK https://m.edsoo.ru/7f41837¢
Htoro no pazaeny 20

Paspnen 2. BaxkHeilune npeacTaBuTe M HEOPraHMYECKUX BeLeCTB

Bosznyx. Kucnopoa. Iousitie 06

2.1 6 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
Bonopoa.llonsaTue o kucinorax u

2.2 AOPOA 8 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
COJISIX
Boma. PactBopsl. [lorstue 06

2.3 A p 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHHMSIX
OCHOBHBIC KJIaCChl HEOPTaHHMYECKHUX

2.4 . P 11 bubmnoreka LIOK https://m.edsoo.ru/7f41837¢
COCTMHECHHH

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axon u I[lepuoanyeckas cucrema xumudecknx jiemeHToB /I. U. MenpgeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKINH

3.1

[Tepuonuueckuii 3aK0H U
[Tepuonuueckas cucrema

XHMHYECKUX djemMeHToB /I, 1.

7

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢



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

MenneneeBa. CTpoeHne atoMma

Xumuaeckas cBsi3b. OKHCIUTENLHO-

3.2 BOCCTAHOBHTEBHBIE PEAKLII 8 bu6nuoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bub6nuoreka LIOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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

9 KUIIACC

HaumeHnoBaHue pa3/iesioB U TeEM
Ne ni/m
NPOrpaMMmslI

KoiandyecTBO 4acos

Bcero

duekTpoHHbIE (LM pPOBbBIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3nen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIMU

IToBTOpEeHME U yriayOneHne 3HaHUI

1.1 5 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/esioB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX
1.2 . P 4 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
peakuuit
DNeKTpoIUTHYECKAs TUCCOLUALINS.
13 p AHCCOtHat 8 Bu6maorexa LTOK https://m.edsoo.ru/7f41a636
XHWMHUYECKHE PEaKUU B PACTBOPAX
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUSI
OO01as xapakTepuCcTUKa XUMHUYECKHIX
2.1 H P P 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO6mrast XxapakKTeprUCTUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO01mmas XxapaKTepuCTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymmsl. A3ot, pochop u 7 bubnnoreka L{OK https://m.edsoo.ru/7f41a636
WX COCTMHEHUS
OO01mas XxapakTepuCTUKa XUMHUIECKHIX
2.4 anemeHToB [VA-rpynnsl. Yraepon u 8 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
KPEMHUW U UX COCTUHEHUS
Hroro no paznemny 25

Pa3zgen 3. MeTaJIbI M BX CO€ITHHEHUS



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

3.1 OO0mre cBOMCTBAa METAIIIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
32 Baxxueiinire MeTalIbl M UX COSIUHEHUS 16 bubmnoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumus 1 oOKpyKaomas cpeaa
4.1 E:;I;(;Eza 1 MATEPHAIIBL B KH3HH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHoe Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INIOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne i/m

Tema ypoka

KoanuyecTBO yacos

Bcero

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIE PeCypChl

| [Ipenmet xumuu. Poiab XMMUH B )KU3HHU | bubmoreka [JOK
yeJioBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c

2 TlonsaTue o MeTonax MO3HAHUSI B XUMUU 1 buGmorexa LIOK

8 https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pabora Ne 1 «IIpasuiia

3 paboThI B 1a00OpaTOPUU U IPUEMBI | bubnmoreka [JOK
oOpaiiieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTtele BemecTBa 1 cMecH. CIIoCOOBI | bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

5 cMecell (Ha mpuMepe OYMCTKU TTOBAPEHHOM 1 bubmmorexa TIOK

p P P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBL H MOJICKYJIbI https://m.edsoo.ru/ff0d2a6¢

. XUMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuorexa [JOK
XHMHUYECKHMX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be&

8 IIpocThle 1 c10OKHBIE BEMIECTBA 1 bubmmorexa TIOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJEKYIISIpHOE YUSHUE 1 bubmmorexa TIOK

YIAPHOC Y https://m.edsoo.ru/f0d2d50
10 3aK0H IOCTOSIHCTBA COCTAaBa BEILIECTB. 1 bu6mmoreka [IOK

Xumudeckas hopmyia. BameHTHOCTB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

aTOMOB XUMHUYCCKUX DJIEMCEHTOB

OTHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

11
OTHOCHUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas goiist XMMUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mosb. MossipHast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUEe U XUMUYECKHUE SIBICHUSI. bubmuoreka [JOK
XHAMHUYECKas peaKuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs NPOTEKAHUS bu6nuorexa LIOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus KoIu4ecTBa, MacChl BEIESCTBA bu6mmorexa [JOK
[0 YPABHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukamnums XxuMuueckux peakiui
18 (coe I/IHq;HI/IH A3JI0KEHUS 3a1\IZe eHUS bubmmorexa [JOK
A P > SAMCHIEHIEL https://m.edsoo.ny/ff0d334
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIMKIIoNeaucT. O6o0IIeHne n Bubmmorexa [JOK
1 JHCT. Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3aIs 3HaHU I
20 KonTponbnas padora Nel mo teme bubnuorexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CoctaB Bo3ayxa.
21 Kncn}(; OJ1 — DJIEMEHT U MPOCTOE BE yCCTBO bubmmorexa [JOK
oA P HHECTBO. https://m.edsoo.ru/ff0d448e
O30H
22 du3znueckue U XMuMHUYECKHE CBOMCTBA bu6mmorexa [JOK

KHCII0po/ia (peakliuy OKUCIIEHUs, TOPEHHUE).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c

TToustue 00 okcumax

CriocoObI mosTyueHHs KUCIOPOAa B

bu6mmoreka [JOK

2 .
3 1a00paTOpPUU ¥ IPOMBIIIUIEHHOCTH https:/m.cdsoo.ru/f0d497a
IIpumeHeHue kucnopoaa
TemnoBoii 3 PEKT XUMUIECKON pEaKIINH,
24 MOHSTHE O T(f(bMOXI/IMI/I‘-IeCKOM paBH;IHI/II/I bubmorexa [OK
P M > https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKLUAX
TomnmuBo (HeTh, yroiab U METaH).
25 3arps3HeHUE BO3AyXa, CIIOCOOBI €T0 bu6morexa TIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHHUS
[IpakTuueckas padbora Ne 3 o teme
26 «ITomyuenne u coOnpanue KUCIOpPoIa bubmoreia HOK
Y . P pOa, https://m.edsoo.ru/ff0d4ae2
M3y4YeHHUE €ro CBOMCTBY»
7 Boxopon — 351eMeHT U IpOCTOE BEIECTBO. bubnuorexa LIOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
73 dOu3ndeckue 1 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsTHE O KHCIOTaX U COJAX bu6morexa TIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoTydeHus BOAOpoIa B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o teme
31 «ITomyuenne u cobupanmne Bogopoia bubmoreia HOK
' . P AOPOAE, https://m.edsoo.ru/ff0d442
M3y4YeHHUE €ro CBOMCTBY»
bu6mmorexa [JOK
32 M i 00BE .3 A
OJISIPHBIN O0OBEM ra30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542e
33 Brruucienus 00béMa, KOJIMYECTBA BEIICCTBA bubmuoreka [IOK

ra3a 1o ero M3BeCTHOMY KOJINYECTBY

https://m.edsoo.ru/ff0d55a0
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BEIIECTBA W 00BEMY

Brruncnenus 00bEMOB Ta30B 10 YpaBHEHUIO

bu6mmoreka [JOK

34 eaK a OCHOBE 3aKOHa 00bE
peakiun HU HOB H DEMIBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA BOJIbI bubmorexa [OK
A https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackimeHnnbie u
37 HEHACHIIIEHHEIEC PacTBOPHI. MaccoBas goJIs bu6morexa TIOK
B PaGTROpHL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
18 «IIpuroTtoBiieHrE PaCTBOPOB C bubnmoreka [JOK
OnpeAeIEHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBA»
39 KonrponsHast pabota Ne2 o reme bubnuorexa LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KnaccupuKanus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664¢e
OKCHJIOB
4 OcHoBaHuA: cocTaB, Kiaccuukanus, bu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBONWCTBA bu6nuorexa LIOK
OCHOBaHHUi1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6mmoreka [IOK

45 [Tonydyenue nu XuMHUUYECKHE CBOMCTBA KUCIIOT
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
MOJYy4YEeHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 ['enernueckas cBs3p MEKIy KilacCcamu bu6nuoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00mIeHre U cCucTeMaTU3aIus 3HaHUHA
o T https://m.edso00.ru/00ad9cb2
Konrtpomnsnas pabota Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa [OK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAIIHI
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas
52 cUCTeMa XUMUYECKHUX 3yieMeHToB 1. 1 bubmmorexa [JOK
o https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuospbl, rpymnimsl, 0, TIIIBI bubmotera [IOK
PHOJBL, TPYHIIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bu6mmoreka [IOK
H3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB
N bu6mmoreka [IOK
55 anemenToB lleproauyeckon cucremsl /. U.

Menneneesa

https://m.edsoo.ru/00ada6bbc
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XapakTeprucTKa XUMHUIECKOTO JIEMEHTA TT0

bubmnoreka LIOK

20 Z:.OI;. O&Zﬁ;:::;;nepnoﬂnqewon cHeteme https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BUTHS HAyKH U npakTuku. J. 1. bubnuorexa LIOK
MeHeneeB — y4€HbIH, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bu6nuoreka [JOK
XUMHAYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HNonnas xumuueckas CBsi3b hitps:/ /m.edSO(]fru/OOadac34
60 KoBanienTHast monsipHasi XUMUY€ECKasi CBSI3b bubmorexa [TOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeosipHask XUMHUYECKast bu6nuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CreneHb okHCICHHA https://m.edSO(I)l.m/OOadanS
63 OKHCIIUTENBHO-BOCCTAHOBUTEIIbHbBIE bubnuoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OxkucnuTenu U BOCCTAHOBUTENH bubmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTponbhas padora Ne4 o teme bubmuorexa [IOK
«Ctpoenune atoma. XMMHYECKasI CBA3b)» https://m.edsoo.ru/00adb486
66 PesepBHelit ypok. O600mIeHHE 1 bu6mmoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlIit ypok. O600111eHNE 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O6001meHIE 1 bubnuorexa [JOK
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CHCTEMAaTH3aINs 3HAaHUH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanyecTBO 4acos

JeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCypChl
[Tepuonnueckuii 3akoH. [lepuoanyueckas
1 cucTeMa XMMUYeCKux 3yemMeHToB /. U 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XHMHUYECKHUX JIEMEHTOB TEPBBIX TPEX 1 bubmoreia HOK
P p https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HOMEeHKIATypa 1 bu6nuoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buael XuMHUUeCcKOH CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padorta Nel no teme

5 «IToBTOpenue u yriayOjaeHue 3HaHUI 1
OCHOBHBIX Pa3JIEJoB Kypca 8 Kiracca»

6 Knaccugukarus XuMHUecKuX peakuuii mo | bubnuorexa LIOK
PAa3JIAYHBIM ITPU3ZHAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOUN peaKInu.

7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 Bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsiTHE O XNMHUYECKOM PAaBHOBECHH.

2 @akTOphl, BIUSIOIINE HA CKOPOCTh | bubnuotexa [JOK
XUMHUUYECKOHN PEakIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK

peakiun

https://m.edsoo.ru/00adcade
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Teopus 37IEKTPOTUTUUECKON JUCCOIHAITIH.

bu6mmorexa [JOK

10
CunbHbIe U cliadble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Wonnrle ypaBHEHUS peakIui buGnnorexa [IOK
yp beakt https://m.edso0o.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUU
12 B CBETE IIPEACTAaBICHUN 00 bubmorexa LOK
el N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHYECKON bubmmorexa LIOK
pel p https://m.edsoo.ru/00add8b2
NUCCOLIAIIAHT
14 ITonsTue o TruApOINU3€E COJIeH bubmorexa HOK
b https://m.edso0o.ru/00add9d4
bubmuorexa [JOK
15 O0001Ienne ¥ CUCTEMATH3a 3HAHUN
HHCHHC H CHCTCMATHSAII SHARMIH https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemenune bu6nuorexa LIOK
OKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 «IJIeKTpOoIINTHYECKas] JUCCOIHAIIHS bubmmorexa TIOK
i A AT, https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX»
OO6m1as XxapakTepuCTHKA rajJOTreHOB. bubnmoreka [JOK
18 o
XHWMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojsHast KUCIIOTA,
19 XI/IMELIGCKI/I: CBOMCTBA, IOJIYYCHUE bubmmorexa [IOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTuyeckas pabora Ne 2 o Teme
20 «[Tomyuenue CoOIIHON KUCIOTHI, NU3YUEHHUE bubmmorexa TIOK
B yv - 13y https://m.edsoo.ru/00ade348
€€ CBOICTBY»
21 Brrunciienus mo ypaBHEHHSIM XUMHYECKUX bubmuorexa [JOK
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peaKIuii, eciii OJIMH U3 PEareHTOB JaH B
N30BITKE

https://m.edsoo.ru/00ade488

OO0mas xapakTepucTuka 3JeMeHToB VIA-

bu6mmoreka [JOK

22
TPYMIIBI https://m.edsoo.ru/00ade64a
AmnoTponHsle MOIU(UKALIUU CEPBHI.
23 Haxo;xp €HHUE Ccepbl I/I(beé coe I/IHeljmﬁ B Bubmmorexa [JOK
A P vﬂ https://m.edsoo.ru/00ade64a
npupose. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBojnopo, ctpoenue, puznyeckue u bubnuotexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue 1 XuMUYECKHe CBONCTBA buommorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MPOMBIIIJICHHOTO CIIOC00a MOTyYeHHUs bubnuorexa LIOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIEeH Cpeibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue MaccoBoil JOJIM BBIXO/1a bubnuorexa [JOK
MPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTHKa 3JIEMEHTOB V A-
73 rpymmsl. A30T, pacClIpOCTpaHEHUE B bubnuotexa [JOK
npupojie, GU3NIecKue 1 XUMHIECCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4ECKHe bubnuorexa [IOK
CBOMCTBA, IOJIyYEHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
[TpakTuyeckas pabora Ne 3 o Teme
30 «lTonyuenne ammMuaka, U3y4eHHE €T0 bubmmorexa [JOK
. Y Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THas KUCIoTa, e€ huzndeckue u bubnuorexa LIOK
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XUMHYECKHE CBOUCTBA

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

Hcnons30BaHne HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAIbHBIX y100pECHHUH.

bu6mmoreka [JOK

32
XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxeun dochopa (V) u pochopnas
33 KHCTOTa, GU3NYECKUE U XUMUIECKHE bubmorexa TIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
Hcnons3zoBanue pochartoB B kauecTre
34 MHHEPAIbHBIX YI00peHUH. 3arps3HeHue bu6morexa TIOK
p . yAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl pochaTamMu
VYrnepoa, pacupocTpaHeHue B IPUPOJIE, bubnmoreka [JOK
35 .
(hU3UYEeCKre U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepona, ux Gpu3nueckue u
36 XHMHYECKHE CBOMCTBA. JKOJIOTHUCCKHUE bu6mmoreka [JOK
poOJIeMBI, CBS3aHHBIE C OKCHIOM YIIepoa https://m.edsoo.ru/00adfebe
(IV)
bu6mmoreka [JOK
37 VYronpHas KuciaoTa u e€ co
TONBHAT KHCITOT H HH https://m.edso00.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
38 "[TonydeHne yrieKHUCIIOro rasa bu6morexa TIOK
y y ) \ https://m.edsoo.ru/00ac027¢
KauecTBenHnas peakuus Ha KapOOHAT-HOH
[TepBoHavanbHBIC TOHATHS 00
39 OpTraHUYECKHX BEIIIECTBAX KaK O bu6morexa TIOK
P m https://m.edso0o.ru/00aec054¢e
COEIMHEHHSIX yTiepoaa
40 Kpemnuii u ero coeguHeHUS bubmorexa TIOK
p a https://m.edsoo.ru/00ac080a
41 [TpakTrueckas padota Ne 5. Pemenue bubnuorexa [JOK
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AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«BaxHeu1mne HeMeTaJIbl U UX
COEINHEHUS

https://m.edso00.ru/00ac0bf2

KonrtponsHast pabora Ne3 o reme

bu6mmorexa [JOK

42 «Baxueume HeMETAJUIEL U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUY
OO01mas xapakTepuCcTUKa XUMHUYIECKHIX

43 3JIEMEHTOB — METAJUIOB. Mertajuinueckas bu6nuoreka [JOK
CBS3b U METAININYECKAS KPUCTAINIMIECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA METAJLIOB
XHUMHYECKHE CBOMCTBA METAJJIOB.

44 OJIEeKTPOXUMHUUECKHI pSII HAIPSOKEHUI bubmmorexa TIOK

p pAn p https://m.edsoo.ru/00aecl1156
METAJIJIOB
OO6mre crmocoOb! MOTYyYSHHUST METAIIOB.

45 CmutaBbl. BerunciieHus 1o ypaBHEHUAM bubnmoreka [JOK
XUMHUYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

46 IloHsaTue o0 KOppo3UU METATIIOB bubmmorexa TIOK

pP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 eJIOUHBIE METaJIbI
m https://m.edsoo.ru/00ae14b2

48 Oxcuabl ¥ THAPOKCUABI HATPUS U KaIHs bubmmorexa TIOK

A P A p https://m.edsoo.ru/00ae14b2

49 [I{er04HO3EMENBHBIE METAILIBI — KAJIBLIWI U bubnmoreka [JOK
MarHum https://m.edsoo.ru/00aec15e8

50 Baxkueiinme coeTMHEHNS KaJIbIU buGmorexa LIOK

4 https://m.edsoo.ru/00aelS5e8

51 O000111eHIE U CHCTEMATH3aLMs 3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK

52 JKEécTKOCTh BOMIBI U CIIOCOOLI €€ yCTpaHEHHUS
8 yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTE BOJBI 1 METOIEI €6 bubmmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmnoreka LIOK
54 AmomMunni
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnuorexa [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubanoreka IIOK
56 Keneso H
https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, ruipokcuasl u conu xenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATH3ALIUS 3HAHUI
[TpakTrueckas padota Ne 7. Pemenue
59 SKCIIEpPUMEHTAJIBHBIX 3a71a4 II0 TEME bubmmorexa TIOK
p . a https://m.edsoo.ru/00ae3ded
«Baxxneiime MeTasabl U UX COETUHEHUSDY
Brruucnenust mo ypaBHEHUSIM XUMHYECKHUX
€aKINi, ecJIM OJIMH U3 pPearcHTOB JIaH B
60 EI36BITK6 WIIH COJIE )KI/ITI:'I nMeCH buGmnorexa [IOK
sep . p ) https://m.edso00.ru/00ae1750
Brruncaenus MaccoBoi 10JIM BBIXOa
MPOIYKTA PEAKIHHI
61 O0001IeHNEe U CUCTEMATH3AIM 3SHAHUH
2 Kontponbnas pabota Ne4 mo teme
«Baxkneimme MeTaIbl U UX COEQUHEHUSD)
63 BemecTBa 1 Matepualbl B IOBCEAHEBHOM bubmuorexa [IOK
J)KU3HHU YE€JI0BECKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH bubnmorexa [JOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886

cpensl https://m.edsoo.ru/00ae4270
65 Ponb XxuMHUM B pelIeHnH IKOJIOTHUECKUX | bubnuorexa LIOK

pooiem https://m.edsoo.ru/00ae4270
66 PezepHblil ypok. O0001eHue u 1 bub6mumorexa LIOK

cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u | bubmmoreka [JOK

cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33¢c
68 Pesepubiil ypok. O600111eHIE 1 ) bubnmorexa [JOK

cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe o011ecTBo
«M3parenscTBO «IIpocBemieHune»
» Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«M3parenscTBO «IIpocBemieHne

METOAUYECKHUE MATEPHUAJIbBI IS YUUTEJIA

edsoo

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

edsoo
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