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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs COCTaB-
J€Ha Ha OCHOBE TpeOOBaHMW K pe3ysibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTellb-
HOW MpOrpaMMbl OCHOBHOTO o0IIero oOpa3oBanus, npeactaBieHHbIX B OI'OC
00O, a Taxxe Ha OCHOBE (penepaibHON paboueil mporpaMMbl BOCIUTAHHUS U C
y4€TOM KOHLENIUHU IpEenojJaBaHusi y4eOHOro npeamera «XUMHs» B 00Opa3oBa-
TEJBHBIX Opranu3anusax Poccurickon Penepanuu.

[TporpaMMa 1o xumuu Aa€T MpeAcTaBICHUE O LENsIX, 00Lel cTpaTeruu o0y-
YEHUs, BOCIIUTAHUA U PA3BUTHA O0YYaIOIIMXCA CPEACTBAMHU YYEOHOTO MpEeIMETa,
YCTaHaBJIMBAET 0053aTEIbHOE NMPEIMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pac-
IIpEeJeICHUEe €ro I0 KjlaccaM U CTPYKTYPUPOBAaHHUE IO pasfeiaM U TeMaM Ipo-
I'PaMMBI 110 XUMHUH, OIIPEIEIIACT KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEpUCTH-
KM COAEpKaHUs, PEKOMEHIYEMYIO ITOCIEA0BATEIBHOCTh U3YYEHUS XUMHH C Y4E-
TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOI0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOYYAIOIIMXCS, ONpPENesieT BO3MOKHOCTH MpPEeaMeTa
JUIS peaiu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs, a TaKkKe TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE LieJIel U3y4eHHUs MTpeAMeTa U OC-
HOBHBIX BUJIOB y4€OHO-II03HABATEIBHOM JAEATEIbHOCTH 00YYarolerocs mo ocBoe-
HUIO Y4eOHOTO COIepKAHUS.

3HaHUE XMMHHU CIIY>)KUT OCHOBOHM Il (JOPMUPOBAHUS MUPOBO33pEHUSI 00Y-
YaroILIErocs, ero MpeACTaBICHU O MATEPUAIIBHOM €IMHCTBE MHUPA, BaXKHYIO POJIb
UTparoT (popMUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUIX SHEPTUU
¥ 00 DBOJIIOIMU BELIECTB B MPUPOAE, O MYTAX pPEUICHUS I00aNbHBIX MPOOJIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET pean3alii BO3MOKHOCTEH ISl cCaMOpa3BUTHS U (pOPMUPOBa-
HUS KyJIbTYpbI IMYHOCTH, €€ 00111el 1 (PYHKIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIIJICHUS U TBOPUYECKHX CIIOCOOHOCTEH
00y4aroluXxcs, HaBBIKOB UX CAMOCTOATEIHHOU y4eOHOU NIeATeNbHOCTH, dKCIEepHU-
MEHTAJIbHBIX U MCCIIEOBATENIbCKUX YMEHUI, HEOOXOAUMBIX KaK B IMOBCEIHEBHOU
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HaKOMHUT €O CIenu(UKON HaydHOTO MBIILICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJIsJ1a HA €IMHCTBO IIPUPOJBI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOWU IPaMOTHOCTH O0YyUaIOLINXCS;

CHocOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B OKOJIOTUYECKOE
oOpa3oBaHue 00yJaIONTUXCS.



JlanHble HampaBieHUs B OOyYE€HUH XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
coJiepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIA SBJSICTCS MEJarornyecku aJarnTupo-
BaHHBIM OTpakeHHEM 0a30BOM HayKH XMMHH Ha OINpeAeTIEHHOM 3Tarne e€ pa3Bu-
THS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE O0YYAIOIMIMMUCS CUCTEMBI IEPBOHAYAIBHBIX TOHATUI XMMUHU, OCHOB HE-
OPTraHWYECKOM XUMHH M HEKOTOPBIX OTHAEJBHBIX 3HAYMMBIX NOHATHNA OpraHudYe-
CKOU XUMUH.

CrpykTypa coaepaHHsl POrpaMMbl IO XUMHUHM CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHIIMITY [TOCIEI0Ba-
TEJIBHOI'O0 PAa3BUTHUA 3HAHUKW HAa OCHOBE TEOPETUYECKUX IIPEACTABICHHUNM PAa3HOIO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepnoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— MPEJCTaBICHUNA 00 3JEKTPOIUTHUECKON AMCCOLMAINK BEIIECTB B pPacTBO-
pax.

TeopeTndeckne 3HaAHUS PACCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKHU IIOJY-
YEHHBIX M OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCSA MOCIEAOBATENIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUSA U IOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue nporpaMmMbl 10 XUMHHM CIIOCOOCTBYET (hOPMHPOBAHUIO MPEACTaB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIIONICH HAyYHOM KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOU NPUPOBI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM I10-
3HaHUA B Hayke. M3yuyeHne XuMum MpouCXOAUT C IIPUBIICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX y4eOHBIX MpeAMeTOB: «OKpyxaromuii Mupy», «buonorus. 5—7 kinacce»
u «Pusuka. 7 xKiacey.

[Ipu M3yyeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHWUN OCHOB XHUMUYE-
CKOM HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUUECKOM JesITelb-
HOCTH 4YEJIOBEKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KYJbTYphl. 3ajaaya
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATUI, 3aKOHOB U TEOPETUYECKHUX IOJIO)KEHUH, AOCTYII-
HBIX 0000IIIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIIEHUH K
HAay4YHBIM METOJAaM IT03HAHUs NPY U3YYEHUH BEIIECTB U XMMHUYECKUX PEAKIUH, B
(GbOpMUPOBAHNUY U PA3BUTHH MMO3HABATEIbHBIX YMEHUN U WX MPUMEHEHHH B y4eO-



HO-TI03HABATEIbHON M yueOHO-UCCIIEeI0BATEIbCKON I€ATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 0€30macHOro oOpaIieHus ¢ BEIeCTBAMH B MTOBCEAHEBHOMN KU3HHU.

[Ipu m3ydeHnn XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS BaXKHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (popMupoBaHUEe UHTEIEKTYaIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEHICHUH, CIOCO0-
HOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHSAM KU3HU;

— HAamnpaBJICHHOCTh OOYYEHMs] HAa CHUCTEMaTUYecKoe MpUOOIIeHHEe 00ydaro-
HIMXCSI K CaMOCTOSATEIBHOM IMO3HABATEbHON JIEATETbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (HOPMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CITIOCOOHOCTEH K XUMHUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIONMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (popmupoBanue oOuel PyHKIIMOHATIBHON U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM YHCJIC YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY’KAIOIIETO MH-
pa, UCTIOJIb3YSI 3HAHUS ¥ OTIBIT, TTOJIYYCHHBIC PU U3YyYEHUH XUMUHU, IPUMEHSATH HX
IIPU pelIeHUu Po0JIeM B OBCETHEBHOM KU3HU U TPYIOBOM JCSATEIHHOCTH;

— (hopmupoBaHHe y 00y4arOMUXCs TYMAHUCTUYECKUX OTHOIICHHM, MOHUMa-
HUS [IEHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH SKOJIOTMYECKHU I1eJIecoo0pas-
HOTO TIOBEJICHUS B OBITY M TPYAOBOU NEATEIHLHOCTH B IIEJISAX COXPAHEHHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTUBALUU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIUTAHUIO HA OCHOBE YCBOCHHS OOIICUETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIIst U HATPaBIECHHOCTHU JabHEUIEero 00y4eHusl.

OO6m1ee 9uciIo 4acoB, OTBEAEHHBIX JIJIsl U3YUYCHHS] XUMUU Ha YPOBHE OCHOBHO-
ro o0miero odpa3zoBanus, coctapisieT 136 yacoB: B 8 kimacce — 68 "acoB (2 4aca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEZCIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE Be-
niectB. [loHsiTHE O MeTOHaX mo3HaHMs B XUMUU. Yuctele BemecTBa u cMmecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JIE€MEHTBl. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U crnokHbIE BeMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTP aTOMOB XMMHYECKHX 3JE€MEHTOB. 3a-
KOH MOCTOSIHCTBa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Mosb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl U YMCa CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacuérel no popmyiam Xxumuue-
CKHX COEJIMHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKasd peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHHUsI, 3aMEIeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUu |
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAONIOACHUE (PU3HNYeE-
CKUX (TJIaBJIEHUE BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B CTyNKEe, KUIIEHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICCTBHE MeJia C KHCJIOTOW) SIBICHWH, HAOMIOJEHUE W OMUCaHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peaklui (pas3iokeHue caxapa, B3auMoJeu-
CTBUE CEPHOW KHUCIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1)
MIpU HarpeBaHUH, B3aUMOJICUCTBUE kKeJe3a ¢ pacTBopoM coii meau (II), uzyuenue
CIIOCOOOB pa3JeieHus] CMeCel: ¢ TIOMOIIBI0 MarHuTa, (GUIHTPOBAHUE, BHITTAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadus, MPOBEICHWE OYHMCTKH TMOBAPEHHON COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJIbTATOB IPOBEJECHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMS MacChl, CO3JaHIE MOJIETIEH MOJIEKYJ (IIaPOCTEPHKHEBBIX).

Basxkueiye npeacTaBUTEIM HEOPraHMYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BeniecTBo. Haxoxaenune kucinopoja B npupoje, PU3ndeckue 1 XMMHUUECKHE CBOM-
ctBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucinopoaa. CriocoObl MoTydeHus
KHCIIOpOJia B JIAOOPATOPUH U MPOMBIIUIEHHOCTU. KpyroBopoT kuciopoga B npu-
pone. O30H — amoTpornHast MOAU(PUKAINAS KUCTOPOIa.



TennoBoit 3PPeKT XMMUIECKON peaKkiinu, TEPMOXUMUYECKHUE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHUE BO3/Y-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U mpocToe BemecTBo. HaxoxaeHne Boiopoia B Mpupo-
ne, (u3mveckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI MOJTYyYEHUS.
Kucnots! u conu.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopsl. Hackl-
IICHHBIEC U HEHACBIIICHHBIE PACTBOPBL. PacCTBOpMMOCTH BelIECTB B BojJie. MaccoBas
JIOJIsl BEUIECTBA B pacTBOpe. XHUMHUYECKHE CBOMCTBAa BOJbl. OcHoBaHus. Poiib
pPacTBOPOB B IPHUPOJE U B KU3HU yeroBeka. KpyroBopoT Bojbl B mpupojie. 3arpss-
HEHHE NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcupapl. Kmaccudukaims
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHbIE, KUCIOTHBIC, aMPOTepHBIC) U HecolieoOpa-
3yrome. Homenknatypa okcu1oB. @U3NYECKUE U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lomy4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus oCHOBaHM: MIENIOYM U HEPACTBOPHUMBIE OCHO-
BaHusA. Homenknarypa ocHoBaHuii. PU3nUecKre U XUMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonyuyenne ocHOBaHUI.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaiuioB H. H. bekerosa. [lony-
YEHUE KUCJIOT.

Conu. HomeHnknarypa coseil. @U3NYeCKre U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICJICHUE COJepKaHUs KUCIOpoAa B BO3/IyX€E, MOJTyUYCHUE,
coOupaHue, pacrio3HaBaHUE M W3Y4YEHUE CBOWMCTB KHCIIOPOJa, HAOIIOJACHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3ZHHMKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U ONHUCAHUE UX CBOMCTB,
noJlyuyeHue, cooupaHue, pacro3HaBaHHe U U3yYeHHE CBOMCTB BOJI0po/ia (TOpEeHue),
B3auMoJielicTBUE Bojioposa ¢ okcuaoM meau (II) (Bo3aMOKHO MCIOJIB30BAHUE BU-
JeoMaTepruaion), HabJIOIeHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCIE0-
BaHME OCOOEHHOCTEN pacTBOPEHUS BEUIECTB C Pa3JIMYHON pPaCTBOPUMOCTHIO, IIPH-
TOTOBJIEHUE PACTBOPOB C OMPEIEIEHHOW MAaCCOBOW JI0JIEM pAaCTBOPEHHOTO BeUlE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BaHUE BHJIEOMATEPUAIIOB), MCCIIEN0BaHHEe O0pa3l0B HEOPraHHMUYECKHUX Be-
IIECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHWE W3MEHEHUS OKPACKH HHIWKATOPOB B
pacTBopax KHUCJIOT W IeJiouel, u3ydeHue B3aumojercTBus okcupa meau (II) c



PacTBOPOM CEPHOM KHUCIOTBI, KUCIOT C METAJUIAMH, PEAKIIMKA HEUTpaIu3aluu, mo-
Jy4€HUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHME OJHOIO METaula APYTUM M3
pacTBOpa COM, PELIEHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «Baxnenmmue knac-
Chl HEOPraHUYECKUX COCTUHEHUIN».

Iepuoauuecku 3akoH u Ilepuoaumyeckass cucreMa XUMHUYECKHX IJJIe-
MeHTOB /I. U. MenaeneeBa. CtpoeHne aToMoB. XMMHYeCKas CBA3b. OKUCIH-
TeJIbHO-BOCCTAHOBHUTEIbHbIC PEaAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIE€JIOYHbIE U IIETOYHO3EMENIbHbIE METaIbI, rajao-
TeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEpHbIE OKCUIBI U
TUJIPOKCHUIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u ninuHHonepuoaHas gopmel [lepuoanue-
CKOM cucteMbl xuMmuueckux aineMeHToB /. M. Menneneesa. llepuoabl U rpyIrsl.
OU3NYECKNU CMBICI MTOPSIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIBI JIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 xuMuueckux snemeHToB [lepuoanue-
ckou cucremnl [[. . MenneneeBa. XapakTepucTUKa XMMUUYECKOIO 3JIEMEHTA I10
ero nojoxeuuto B [lepuonnueckoint cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTU M3MEHEHUS pagnyca aTOMOB XMMHUYECKUX DJIIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTHS HAYKHU U npakTuku. [. 1. MenaeneeB — yu€HbIi U rpax-
JTaHWH.

Xumuyeckas cBsi3b. KoBajieHTHast (MOJsipHAs M HEMOJSIpHAs) CBS3b. DJICK-
TPOOTPULATEIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucienusa. OKUCIUTEIbHO-BOCCTAHOBUTEINbHBIEC peakiuu. [Ipoiec-
Chl OKHCJIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHA IMHKA C pACTBOPAMH KUCJIOT U IIEJIOYEH, IPOBEAEHUE ONBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakluil (TropeHue,
peaKIuy pasyioKeHUs, COSTUHECHHUS).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXXNpeIMETHBIX CBSI3€U MPU U3YYEHUHU XUMHUHU B § KJlacce Ocy-
MIECTBIISIETCSl Ye€pe3 MCIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHMH,
TaK W TMOHSTHM, SABJISIONIMXCA CHCTEMHBIMHU I OTHEIBHBIX MHPEAMETOB €CTE-
CTBEHHO-HAYYHOT'O LIUKJIA.



OO1ue ecTeCTBEHHO-HAYyYHBbIE TIOHATUA: HAYYHBIA (PakT, TUMOTE3a, TEOPHUs,
3aKOH, aHallu3, CUHTE3, KIacCUu(PUKAIMs, EPUOTUIHOCTh, HAOIIOACHHUE, IKCIIEPH-
MEHT, MOJEIIMPOBAHNE, U3MEPEHNE, MOJENb, SIBJIICHUE.

@duznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsifl, BEIIECTBO, TEJO, 00BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOIIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peakius

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMH-
MHYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KNS, KAJIBLH U UX COCTUHEHUH B
COOTBETCTBHH C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoil CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMUYECKON CBSA3U. THIIBI KPUCTAIUIMYECKUX pe-
HIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEULIECTB, OTHOCSAIIUXCS K Pa3IM4YHBbIM KJIacCaM HEOPraHUYECKUX COEIIH-
HEHUM, FTEHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHUECKUX PEaKIMM 10 pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBY y4YaCTBYIOIIMX B PEaKUMU BELIECTB, MO TEIJIOBOMY 3 (]eKTy, 1o uzme-
HEHUIO CTENEHEH OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U DHAOTEPMUYECKHE PEAKLIUU, TEPMOXHUMHYECKUE
YPaBHEHHS.

[Tonsitue o ckopoct xumudeckon peakuuu. [lonsitue 06 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUYECKUX peakuusax. [[oHaTHe 0 TOMOreHHBIX U TeTePOreHHbIX pe-
akuusx. [lonarue o karamusze. IloHsATHE O XMUMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOM PEAKUMU U IOJOKEHUE XMMHUYECKOr0 paB-
HOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEINILHBIE PEAKIUHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YPAaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C UCIIOJIB30BAHUEM METO/1a JJIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonsl, annonsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.



Peakuuu noHHOro oOMeHa. Y CioBUs MPOTEKaHMs PEAKIMil HOHHOTO 0OMEHa,
MOJIHBIE U COKpAIEHHBIE MOHHBIE ypaBHEHMs peakiuil. CBoiicTBa KHCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakuny Ha MOHBI. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIJIOB M HEMETAJUIOB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJI0-
puaa HaTpusi), UCCIECJOBAHME 3aBUCHMOCTH CKOPOCTH XMMMYECKOH pEeakIuu OT
BO3/ICICTBUS pa3IUYHbIX (DAaKTOPOB, UCCIEJOBAHUE AIEKTPONPOBOIHOCTH PacTBO-
POB BEIIECTB, IIPOLIECCAa TUCCOLUALUMN KHUCIIOT, IIEJI0YeH U CoJied (BO3MOYKHO HC-
M0JIb30BAaHUE BHJIEO0 MATEPHUAJIOB), IPOBEACHUE ONBITOB, WILTIOCTPUPYIOIINX MpPH-
3HAKW MPOTEKAaHMs peaklnii MOHHOro ooMmeHa (0Opa3oBaHHE OCA/IKa, BBIJIEICHUE
rasa, oOpa3zoBaHH€ BOJIbl), OIBITOB, WUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIUM (TOpEeHHE, peaklUU pas3JIoKEHUs, COCAUHEHUS),
pacno3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MTOMOILBIO KAYECTBEHHBIX PEAKIUN Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl U MX coeiMHEHUSA

OOwas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEpHbIE CTENeHUu OokucieHusa. CTpoeHue M (PU3MUYecKhue CBOWCTBAa IPOCTHIX Be-
HIECTB — raJoreHoB. XMMUYECKHUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOJEHCTBUE C
MeTajulaMM, HeMeTajulaMH, 1ienodamu). XiopoBoaopona. ConsiHas KucioTa,
XAMHUYECKUE CBOMCTBA, MOJYyYECHUE, IPUMEHEHUE. J[eMCTBUE XJIOpa U XJIOPOBOJIO-
poOJla Ha OpraHU3M YelOoBeKa. BakHel e XJIOpHUIbl U UX HAXOXKIEHUE B IPUPOJE.

Oo6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTereHU okucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTta, Gu3nuecKrue 1 XUMHUYECKHe CBOMCTBA (00IIMe KaK MpeCTaBUTe-
JIs1 KJjlacca KUCJIOT U cnenuduyeckue). XMMUYECKUE Peaklnu, JIeKalue B OCHOBE
MPOMBIIIUVIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxienue cepsl U €€ COeIMHEHUI B PUPOJIC. XUMUUYECKOE 3arpsi3HEHUE OKPY-
YKarollel cpeibl COEMHEHUSIMU Cepbl (KUCIOTHBIE O/, 3arpsi3HEHUE BO3AyXa U
BOJI0EMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
duznyeckue u XxuMudyeckue cBoictea. Kpyrosopor a3ora B npupone. AMMHaK, ero
(¢u3nyecKue 1 XMMUYECKHUE CBOMCTBA, NOJyYeHue U npuMeHeHue. Coin aMMOHMS,



uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoJyuyeHue, (HU3NUecKrue M XUMHUYECKHE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnernuduieckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEPAIbHBIX yI0OpeHun. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalollehd cpelbl COCIUHEHHUSIMHU a30Ta (KUCIOTHbBIE
JOKIH, 3arpsi3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, alIoTpOrHbIE MO-
mudukanuu pocdopa, pusndeckue n xummuueckue cporictsa. Okcun gochopa (V)
u QochopHas kuciora, pU3NUECKHE U XUMUYECKHUE CBOMCTBa, monydeHue. Hc-
noJsib3oBaHue (HochaToB B KaueCTBE MUHEPAIbHBIX yI00pEHUA.

O6mast xapaktepuctuka siemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCJIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJU(DHKa-
LMY, PACIPOCTPAHEHHE B Mpupone, (U3MYECKUE U XHMHUYECKHE CBOICTBA.
Ancopbuus. Kpyrosopot yriepoga B npupone. Okcuasl yriaepoaa, ux ¢uznuye-
CKHE U XMMHUYECKUE CBOMCTBA, NECHCTBUE HA KUBBIE OPTaHU3MBI, MOJYYEHUE U
MPUMEHEHHUE. DKOJIOTUUECKHE MpoOJieMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCJIOTa M €€ COJIM, UX (PU3MYECKHEe U XMMHUYECKHE CBOMCTBA, MOJIYYEHUE U NPHU-
MeHeHue. KauecTBeHHast peakius Ha KapOoHaT-uoHbI. Vcnonb3oBanue kapOoHa-
TOB B OBITY, MEIMIIMHE, IPOMBIIIUIICHHOCTU U CEIHCKOM XO3SIICTBE.

[lepBoHavasIbHbBIE TOHATUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, [NIMLIEPUH, YKCYCHAs! KHCIIOTA).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOOB (YToJib, MPUPOIHBIN Ta3, He(dTh), MPOIYK-
Thl UX MepepaboTku (OCH3UH), UX POJib B OBITY W MpombiinieHHOCTH. [loHATHE O
OMOJIOTUYECKA BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriaeBojax — M UX PO B
KU3HH YesoBeka. MarepuaibHOEe €JUHCTBO OPTaHUYECKUX U HEOPTAaHMYECKUX CO-
eIVMHEHNH.

Kpemnunii, ero ¢pu3ndeckue 1 XUMAYECKUE CBOMCTBA, TTOJIYICHHUE U TTPUMEHE-
Hue. CoequHeHs] KpeMHUs B npupoje. O01ure npeacTaBieHus 00 OKCUIe Kpem-
Hus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX MCIOJIB30BAaHUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHEWIIMe CTPOUTEIbHBIE MATEpHUalibl: KEpAMUKA, CTEKIIO, IIe-
MEHT, 0€TOH, kenie300eToH. [Ipo6aeMbl 6€30MacHOr0 MCIOIb30BAHUS CTPOUTEIIh-
HBIX MaTEpPHUaIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

H3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
UX MPOTEKAHMsI, ONBITHI, OTpaXKaroLue GU3NIECKUE U XUMUUYECKHE CBOICTBA Tajio-
F€HOB M UX COEAVMHEHWH (BO3MOYKHO HCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), O3HA-
KOMJICHHE C O0pa3lamMu XJOPUAOB (TaJOr€HH]IOB), O3HAKOMIIEHHE C oOpaslamMu
Cepbl U €€ COeTUHEHUSIMU (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOII0-



JIeHHe Tpolecca OOyrIMBaHMs caxapa MoJl JEeHCTBUEM KOHIEHTPUPOBAHHOM cep-
HOM KHCIIOTHI, U3YYEHUE XMMHYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI,
IpOBEJICHNE KaUYeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U Ux
COEJIMHEHUN (BO3MOKHO UCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GhochopHBIX yaoOpeHui, MoydeHne, COOMpaHue, paclio3HABaHUE W H3yYCHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAaY€CTBEHHBIX PEaKIMi Ha WOH aMMOHUS U (oc-
dbaT-uoH U M3y4YeHUE MPU3HAKOB UX MPOTEKAHMS, B3AUMOACHCTBUE KOHIIEHTPHUPO-
BaHHOW a30THOM KHCIOTBHI C MEIbI0 (BO3MOXHO HCIOJb30BaHUE BUIEOMaTepua-
JIOB), U3y4YEHUE MOJIeNIel KpUCTAJUTMUECKUX PEHIETOK aiMasa, rpadwura, dyepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJVIEM M YCTPOWCTBOM NPOTMBOTra3a, MOJIy4YeHUE, cOOMpaHue, pacro3Ha-
BAHME U M3YYEHHUE CBOMCTB YIVIEKHCIIOTO ras3a, IPOBEICHUE KAaYECTBECHHBIX PEak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHHE C IPOMYKIMEN CHUIMKATHOU NMPOMBILIIJIEHHOCTH, PELIEHUE IKCIIEPUMEH-
TAJIBHBIX 33]1a4 0 TeMe «BaKHEeNIIne HEMETAUIbl U KX COCTMHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB 1. . Menne-
JeeBa U CTpOoeHUs: aToMoB. CTpOoeHHE MeTauioB. MeTrayudeckasi CBA3b U MeTall-
JMYECKask KPUCTAJUIMYECKAS pEIETKA. DNEKTPOXUMUYECKUM Pl HAIIPSDHKEHU Me-
TajyIoB. @U3NUECKHE U XMMHUYECKHE CBOMCTBA MeTaiioB. OO0IHe CIIocoObI Moy-
yeHus: MeTauioB. [loHATHE O KOPPO3UN METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CriaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITY U TIPOMBIIIICHHOCTH.

[[lemounble MeTamuibl: ONOKEHUE B llepronnueckol cucTeEMe XMMHUYECKUX
sanemeHToB /. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaX0XAeHUE B ripupoae. Ou-
3MYECKHUE U XMMHUYECKHE CBOMCTBA (HA MpuUMepe HAaTpus U Kanus). OKCUIbI U TUJI-
pOKCHUIbI HaTpusl U Kayusl. [[pumMeHeHne MEeI0YHbIX METAJIJIOB U KX COCIMHEHHUIM.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLUK: TTOJ0XKeHue B [lepuonu-
YeCcKOM cucreMe xuMmudeckux siemeHtoB Jl. M. Menneneesa, crpoeHue ux aro-
MOB, HaXOXJICHHE B MNpupoje. OU3n4ecKue U XMUMHUYECKUE CBOWCTBA MArHusi U
Kanblus. BaxkHelie coenuHeHUs Kalblusa (OKCHI, THAPOKCUI, cojin). KEcT-
KOCTb BOJIbI U CITIOCOOBI €€ yCTpaHEHUSI.

AJ'OMUHHIA: TI0JI0kKEHUE B [Ilepnoandeckoi cucreMe XMMUYECKUX dJIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxOXAeHUE B pupoae. Puznueckue u Xu-
MUYECKHE CBOICTBa amtOMUHHUSI. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATIOMUHHS.



Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B pupoJe. PU3NUecKue U XUMH-
YyecKue CBOMCTBA xkene3a. OKCuIbl, Tupokcu bl U cosn xkenesa (I1) u sxxenesa (110),
UX COCTaB, CBOKMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMi METajUIOB M CIUIABOB, MX (U3UYECKUMHU CBOM-
CTBaMH, U3YYEHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEHN B3aMMOJICHCTBUSI OKCUAA KalblUid U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPHAIOB), HMCCIEIOBAaHHUE CBOMCTB
XKECTKOM BOJIBI, TIPOLIECCa TOPEHHUS Kejle3a B KUCIOpoie (BOZMOXKHO HCIOIb30Ba-
HU€ BUJCOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIUi Ha UOHBI:
MarHus, Kaibllvs, alioMuHusA, IuHKa, kenme3a (II) m kxemeza (III), memm (ID),
HaOJI0ICHUE U OTNMCAaHUE MPOIECCOB OKPAITMBAHUS TJIAMEHU MOHAMU HATpUs, Ka-
JUS. U Kaiblus (BO3MOXKHO HCIIOJIb30BaHUE BHUIECOMATEPUAIOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUJIPOKCHA ATIOMUHHS U THAPOKCHAA IIMHKA, PEIICHUE
AKCTIIEPUMEHTATILHBIX 3aJ1a4 10 TeMe «BakHe1re MeTaibl U UX COSAUHEHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemectBa n maTepualibl B IOBCEIHEBHOM KU3HU 4eloBeKa. be3onacHoe nc-
MOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. [lepBas momoipb mpu Xu-
MUUYECKHX 0KOTaX Y OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKaroueh cpenbl (mpeaenbHas AOoNycTUMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Poias xumuu B perieHnn 3KoI0ruuecKux
po0aem.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€H MPU M3YUYEHHH XUMHH B 9 Kilacce ocy-
IIECTBIIICTCS Yepe3 MCIOJb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSATHIMA,
TaK U TIOHSATUM, SBJISIONIUXCS CUCTEMHBIMU JJISI OTACJBHBIX MPEIMETOB €cTe-
CTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TeOpHusl, aHallu3, CUHTE3, KJIaCCU(UKAINS, TEPUOIUIHOCTh, HAOIIO/IEHNE, DKCIIe-
PUMEHT, MOJICJIUPOBAHKUE, U3MEPEHHE, MOJIENb, SIBICHUE, MapHUKOBBIA d(PQeKT,
TE€XHOJIOTUS, MATEPUAJIBI.

®usuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TO-
bl, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi/l, TPOBOJAHUKH, MOTYIPO-
BOJHUKH, TUAIEKTPUKU, (POTOIIEMEHT, BELIECTBO, TEJNO, 00BbEM, arperaTHOe Co-
CTOSIHUE BELIECTBA, a3, pacTBOpP, PACTBOPUMOCTb, KPHUCTAJUINYECKas PEIIETKa,



CIUTaBbI, (PU3UYECKHE BEJIMYHMHBI, CAMHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPaH-
CTBO, IJTAHETHI, 3BE3/1bI, COJIHLIE.
buonorust: ¢ortocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPAIBHBIC
yI0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.
['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HbI€ HCKOMAeMbI€, TOIINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHUS MPOrPAMMbI OCHOBHOI'O 00111€eT0 00pa3o-
BaHUsl JOCTUTAIOTCS B XO/€ OOy4YeHHMs] XUMHUHU B €IMHCTBE yueOHOW M BOCIUTa-
TEJIBHOUW JIeATENIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMUA POCCUMCKUMHU COIHO-
KYyJIbTYPHBIMHU M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBuIaMd U HOPMaMH TOBEJIEHUS M CHOCOOCTBYIOT MpOIEcCaM CaMOMO3HAHUS,
CaMOpAa3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCS.

JIMYHOCTHBIE PEe3yJbTaThl OTPAXXAIOT T'OTOBHOCTH OOYYaIOIIMXCA PYKOBOJ-
CTBOBAThCS CUCTEMOM MMO3UTHBHBIX IEHHOCTHBIX OPUEHTALIMNA U PACIIMPEHUE OIIbI-
Ta JAEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
Y HAayYHOMY HaCJEJMIO, IOHMMAaHUs 3HAYECHHS] XMMUYECKOM HAYKH B JKU3HHU CO-
BPEMEHHOI'O O0IIECTBa, CIIOCOOHOCTH BIIAAETh TOCTOBEPHON MH(poOpManuel o me-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XUMHH, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COIMAJIbHBIX HOpMax M MPaBHIIAX MEXKJIMYHOCTHBIX OTHO-
IIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO IO-
J€3HOM, yueOHOMCCIeA0BaTEIbCKOM, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HO00pa3HON COBMECTHOM JIESITEIIbHOCTHU MPHU BBINOJIHEHUH y4eO-
HBIX, MO3HABATEIbHBIX 3a7a4, BHIINOJHEHUN XMUMHYECKUX HKCIIEPUMEHTOB, CO3/1a-
HUM y4€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHMMAaHHUIO U B3aUMOIIOMOINHU B
mpoliecce 3ToN y4eOHOM e TeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U
MOCTYIKH CBOMX TOBApHILEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YU &-
TOM OCO3HAHMSI MOCEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKON PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M COCTABJISIOLIUE OC-
HOBY JIJISl HOHMMAaHUS CYUTHOCTH HayYHOW KapTHUHBI MUPA, MPEACTABICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C MpHU-
POAHOM CpPEIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOAUMBIE JJIs1 OOBSICHEHUS Ha0II01aeMbIX MPOIIECCOB U SIBICHUH, MO-
3HABATENbHOU, THHOPMALIMOHHON U YUTATENIbCKOW KYJIbTYphI, B TOM YHCJIE HaBBI-
KOB CaMOCTOSITEJIbHON pabOThl C yUeOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPO,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMAIIMOHHBIX TEXHOJIOTHUH;



UHTEpEC K OOyYEHHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTH K caMOOOpa30BaHHUIO, TPOCKTHON U MCCIEAOBATEIBCKOU NESITEILHOCTH,
K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 00OyUYEHHS B ajbHEHIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUN U HENPUSI-
THE BPEIHBIX MPUBBIYCK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOO-
XOAUMOCTHU COOJIIO/IEHUSI TIPaBUJI OE€30MaCHOCTU NP OOpAIIEHUN C XUMUYECKUMHU
BELIECTBAMU B OBITY U peabHOM JKHU3HH;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO podecchil U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM AESITEIBLHOCTH, B TOM YKCJIE HA OCHO-
B€ MPUMEHEHUS MPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBINA BbIOOP MHIUBUIY-
aJIbHOM TPAaeKTOPUH MPOAOHKEHUsS 0Opa3oBaHMs C yYETOM JIMUHOCTHBIX HMHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEIMHON Npo(heCcCUOHATBHON AESTEIbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOLIEHUE K MPUPOE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAaHUS, TOHMMAaHUE IEHHOCTH 310pOBOIro U 0e3-
OMACHOro 00pa3a »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pu3Hue-
CKOMY M TCHUXMYECKOMY 3/0POBBIO, OCO3HAHHE IIEHHOCTU COOJIIOJEHUS MpaBUII
0€301acHOro MoBEACHUs MpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIILICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYphI, OCO3HAHUS NIOOATBHOTO XapakTepa SKOJIOTHU-
YeCcKuX MpoOJIeM U MyTeH MX pEelIeHHs MOCPEeICTBOM METOJI0OB XUMHH, dKOJIOTHYE-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOU, KOMMYHH-
KaTUBHOW U COLIMAJIBHOM MPAKTUKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanpenMeTHBIX pe3ylbTaToOB BBIACIAIOT 3HaYUMbIE IS (popMHu-
pPOBaHUS MUPOBO33PEHHUSI OOIIEHAYYHbIEC OHATHUS (3aKOH, TEOPUs, IPUHIUI, THUIIO-
Te3a, paxT, cucTema, MPoUECcC, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MpPEIMETax U MO3BOJSIOT Ha OCHOBE 3HAHUU U3
THX MPEAMETOB (POpPMHPOBATH MPEACTABICHHUE O LEJIOCTHOM HAYYHOW KapTHUHE
MUpPa, U yHHMBEpCalbHbIE y4eOHbIEC AeHCTBUs (I10O3HABATEIbHBIE, KOMMYHUKATHB-
HBIE, PETryJIATUBHbBIE), KOTOpPbIE 0OeceuynBaoT (OPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEIBHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHUIO YU4EOHOH 1€ATEIbHOCTH.



ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeiicTBU:

YMEHUS UCHOJIB30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS IPU OCBOCHHUH 3Ha-
HUMN: pacKpbIBaTh CMBICI XUMHYECKUX MOHATUN (BBIACIATh UX XapaKTepHBIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMU MOHSITHUIMH), UCIIOJIb30BATh MOH -
TUS 7151 OOBSICHEHHS OTJICbHBIX ()aKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KPH-
TEepUM TSI KiIacCU(UKAIIMA XUMHUYECKUX BEIIECTB U XMMHUYECKHUX PEaKIIHii, ycTa-
HABJIMBATh MPUYHUHHO-CIICJICTBEHHBIE CBSI3U MEXy OOBEKTAMH U3Y4YECHUS, CTPOUTH
JIOTUYECKUE PACCYKIEeHUs (MHAYKTUBHBIC, NE€TyKTUBHbBIC, [0 AHAJOTUH), JENaTh
BBIBOJIBI U 3aKJIFOUCHMUS;

yMEHUE MPUMEHATHh B IpOLECcCe MO3HAHUS MOHATUS (IpEeIMETHbIE U METa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPHUMEHSEMbIE B XUMUHU MOJEIIbHBIE MTPEICTABICHUS —
XMMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (hopMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH Y4eOHO-II03HABATENbHBIX 337a4, C YUETOM ITHX
MOJICJIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU-
3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKLIUIA, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3HM U MPOTUBOPEUNS
B M3Y4YaEeMBbIX MIPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBaTeabcKme 1eiiCTBUSL:

YMEHUE UCII0Ib30BATh MOCTABIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO-
3HaHUs, a TAK)XXE B KaueCTBE OCHOBBI JIJIs1 OPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPraHU3AlMH U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0AaTh 32 XOJOM IpOIliecca, camoCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOAbBI
[0 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIEAOBAHUS, COCTABIATh OTYET O MPO-
JeIaHHOM pabore.

Pabora ¢ unpopmanmeii:

yYMEHUE BbIOMPATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIMIO pa3-
JUYHBIX BUAOB M (POPM NpE/CTaBICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOIyJIApHAs JIMTEpaTypa XUMUYECKOTO COAEP/KAHMS, CIPABOYHBIE TIOCO-
ous, pecypcbl HTepHEeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUYUBYIO U HEJIOCTO-
BEpPHYIO UH(DOPMAIIHIO;

yMEHUE TPUMEHATh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOUCKE U OTOOpE
uHPOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOro THIIa, MPUOOPETEHHUE OIbITa B
o0nacTd MCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX [TOMCKOBBIX CUCTEM,



CaMOCTOSITENIbHO BBIOUpATh ONTUMANIBHYIO (hOpMY MpeAcTaBleHUs HHPOpPMAIUK U
WLTIOCTPUPOBATH peIIaeMble 3a7aud HECIIOKHBIMU CXEMaMU, TuarpaMMaMu, JIpy-
rumMu popmamu rpa@uKu U X KOMOWHAIUSMU;

YMEHHE HCII0JIb30BATh U aHAIU3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIBHOCTH MH(OPMALIMIO O BIUSHUU IMPOMBIIIJIEHHOCTH, CEBCKOIO
X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEeIbI.

KoMMyHHKAaTHBHBIE YHHBepcaIbHble YueOHbIe JeliCTBUS:

YMEHHMsI 3aJ]aBaTh BOIPOCH! (B XOJ€ auajnora v (Win) AMCKYCCHUU) MO Cylie-
CTBY O0CyXJaeMOH TeMbl, (OpPMYJIUPOBATH CBOU MPENJIOKEHUS OTHOCUTEIIBHO
BBITNIOJTHEHMSI IPEIJIOKEHHOM 3a/1a4;

YMEHHsI TPECTABIATh IMOJYYCHHBIE Pe3ylbTaThl MO3HABATEIHLHON NEATEIb-
HOCTU B YCTHBIX M NMHUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3yIbTaTOB BbI-
MOJIHEHUS! XUMUYECKOT0 3KCIEpUMEHTa (JabopaToOpHOro OmbITa, JabOpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOICTB BEILIECTB, YYEOHOIO IPOEKTA);

yMEHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3Ha-
BaTEIbHOW M WCCIIEOBATEIBCKON EATEIbHOCTH MPH PEIICHUU BO3HHUKAIOIINX
npo0JeM Ha OCHOBE y4é€Ta OOUIMX MHTEPECOB M COrJIAaCOBaHMS MO3ULUNA (00CYX-
JeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE€ HITYPMbI», KOOPAHHALIUS COBMECTHBIX J€ii-
CTBUI, oNpeesieHue KpUTEPHUEB IO OIICHKE KauecTBa BBIMOJHEHHOH paboThl U
Apyrue).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO ONpEAeNATh LENH JESTENbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJIbHBIX 33/a4, CAMOCTOSITEIbHO COCTABIATh WM KOPPEKTUPOBAThH MpPE-
JIO’KEHHBIM aJITOPUTM JIEWCTBUW MPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYyUYECHUS
HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMSIX, OLCHUBATh CO-
OTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHUE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIOBUU 3a/IaHUM.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe npeMeTHBIX pe3yJbTaTOB [0 OCBOEHUIO 0053aTENIBHOIO COJIEpKa-
HUS, YCTAHOBJIECHHOTO JaHHOUW (emepanpHON pabodeil mporpamMmoil, BBIACIHSIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHUS U CIOCOObI AeMCTBHIA, cIie-
mupUIecKue A MPEAMETHON 00macTu « XUMUS», BUIBI AEITEIBHOCTH IO TOJY-
YEHUIO HOBOI'O 3HAHMs, €r0 MHTEPIPETALMU, TPEOoOPa30BaHUIO U IPUMEHEHUIO B
pa3IMYHBIX YYECOHBIX U HOBBIX CUTYyAIHIX.

K koniy oOyuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCS YMEHHIA:



PACKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IMOHSITHH: aTOM, MOJIEKYJIA,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAsT Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas peaKIysl, KiIacCu(PUKAIISI peaKIfil: peaKkiiuu co-
CAMHEHUS, PEAKINK PA3JIOKEHUs], PEaKIIMK 3aMEIIeHMs], peakliui 0OMeHa,
9K30- U DHAOTEPMHUYECKUE DPEaKluu, TEIUIoBOM 3 (deKT peaxiuu, sSapo
aToMa, AJIEKTPOHHBIN CIIOM aTroMa, aToMHas OpOuTalb, paJlnyc aToMa, Xu-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSPHAs KOBAJICHTHAsl CBA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas 10Ji1 BeUIeCTBa (IPOLIEHT-
Hasl KOHLIEHTpaIHsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XMUMHWYECKUX IOHSITUU U IIPHU-
MEHSTB 3TU NOHATHUS IPU ONMCAHUM BEIECTB U UX MPEBPALLICHUIM;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY /I COCTaBJIeHUs (POpMys Be-
IIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OTPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSIX,
CTEIEHb OKHCJICHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICK-
HOCTb BEUIECTB K ONpPEeIEHHOMY KJIacCy COEIMHEHHM 10 popMyIiaM, BUA
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX COEIUHE-
HUSIX;

packpeiBath cMbIci [lepuoanueckoro 3akona [I. . Menneneesa: neMoH-
CTPUPOBATh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX 3JIEMEHTOB OT WX MOJIOkEeHUs B [lepuoamyeckoil cucteMe, 3aKOHOB
COXPAaHEHMS  MacChl  BEUIECTB, INOCTOSIHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

ONKCHIBaTh M XapakTepusoBaTh TabnuunHyo (opmy Ilepuoanueckoit cu-
CTEMBI XMMHYECKHX 3JIEMEHTOB: Pa3JIMuaTh MOHATHS «TJIABHAS MOATPYIIa
(A-rpynma)» u «nobouynass noxrpynna (b-rpymnma)», manble U OOJbIIME
NEPHUOJIbl, COOTHOCUTH 0003HAUYEHHUsI, KOTOpble uMeroTcst B Tadiune «lle-
pUOIMYECKasl cucTeMa xumuuyeckux sjiemeHToB [[. M. MenpaeneeBa» ¢
YUCIJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX DJIEMEH-
TOB (COCTaB U 3apsi] siipa, 0011ee YMUCIIO0 JIEKTPOHOB U pacipeiesieHue ux
0 JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEeaKUUu (MO YKMCIy U COCTaBy YYACTBYIOIIMX B PEAKLUU Be-
IECTB, MO TEIJI0BOMY 3D (PexTy);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAILCHUNA B pas-
JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYKO Macchl Be-
HIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyse COequHe-
HUS, MacCOBYIO JIOJII0 BEIECTBA B PacTBOPE, MPOBOJUTH PACUETHI IO
YpaBHEHUIO XUMUYECKOMN peaKIny;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTENIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — IJI1 U3Y4YEHUSI CBOICTB
BEILIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METOJbI MTO3HA-
HUS — HaAONIOZICHUE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIEPUMEHT (peasib-
HBI ¥ MBICJIEHHBIN );

CJIeIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCyloW u JlabopaTop-
HBIM 000PYZIOBaHUEM, a TAKXKE MPaBUIIaM OOpAIlIEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C MHCTPYKIIUSAMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO TMOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
0poja U KUCJIO0PO/ia), MPUTrOTOBIIEHUIO PACTBOPOB C ONpPEACIEHHON Mac-
COBOHU JI0JIEW PACTBOPEHHOIO BEWIECTBA, IJIAHUPOBATH U MPOBOJUTH XU-
MUYECKUE SKCIIEPUMEHTHI 1O PACIIO3HABAHHUIO PACTBOPOB IIEIOUYEH U KUC-
JIOT C TIOMOUIBI0 MHIUKATOPOB (aKkMyc, (eHondTanent, METHIOPAHK U

JpyTue).

K xoHiy 00yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHUIN:

PaCKphIBATh CMBICII OCHOBHBIX XMMHYECKHX MOHSATHM: XUMHUYECKUHN dJie-
MEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIEHUS,
XUMHYECKasl PEeaKivs, XUMHUYECKas CBs3b, TEIUIOBOU A(QeKT peakuuw,
MOJIb, MOJISIPHBIH O0BEM, PACTBOP, AJICKTPOJUTHI, HEITCKTPOIUTHI, IJICK-
TPOJUTHUYECKAS AUCCOIMAIIMS, PEaKIMd MOHHOTO OOMEHa, KaTaliu3aTop,
XUMHUYECKOE PABHOBECHE, OOpaTUMbIE U HEOOpATUMbIE PEAKLUU, OKUCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, OKHUCINUTENb, BOCCTAaHOBUTEID,
OKHCIIEHHE U BOCCTAHOBJICHHE, aJNIOTPONHsI, aM(POTEPHOCTh, XUMUYECKas
CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUINYECKasi), KpUCTAININUECKash peleT-
Ka, KOPpO3Usl METAJUIOB, CIUIABbl, CKOPOCTb XMMHUYECKOW pPEaKLUH, Ipe-
nenpHO gomycrtumasi konuenTpanus [1/IK Bemecrtsa;



WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX MOHATUA WU MPHU-
MEHATH 3TU NOHATHUS IPHU ONIMCAHUU BELIECTB U UX MPEBPALICHUI;
UCITIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY /I COCTaBJIeHHsS (OpMys Be-
HIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENEATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSAX Pa3JIUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIpeae-
AEHHOMY KJIaCCy COCIMHEHHMM 10 (opMysIaM, BUJI XUMHUIECKOU CBS3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMYecKasi)) B HEOPraHUYECKUX COCAUMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpelibl B BOJIHBIX pacTBO-
pax HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTALIMYECKON PEMIETKH KOH-
KpPETHOT'O BELIECTBA;

packpeiBatTh cMbIci llepruoanueckoro 3akona Jl. . MenaeneeBa u 1eMOH-
CTPUPOBATh €r0 NMOHWMAaHHUE: ONUCHIBATh U XAPaKTEPU30BaTh TAOJIMUHYIO
¢opmy Ilepuonnyeckoil cCHUCTEMBI XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJlaBHasi noarpynmna (A-rpynmna)» u «mnodouyHas noarpynna (b-
IpyIIa)y», Majble U OOJIbIIUE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUS, KOTO-
pble UMEIOTCSI B MEPUOAMYECKON TaOIMIE, C YUCIOBBIMU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YMCII0 AJIEKTPOHOB M PACTIPEACIICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB AJIEMEHTOB U
UX COCIMHEHUI B MpeJenax MaJlblX MEPUOJIOB U IIABHBIX MOATPYIII C YU &-
TOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEAKLMU (110 YHUCIY U COCTABY YYaCTBYIOIIMX B PEAKLUU Be-
IIECTB, MO TEIJIOBOMY d(PhEKTy, 0 U3MEHEHUIO CTEIICHEW OKUCIICHUS XHU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIO0KHBIX BEIIECTB, NOATBEPKAAs ONMCAHUE IPUMeE-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XHUMHYE-
CKHUX pEaKIuy;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, IIe0-
Yell M CcoJie, TIOJIHBIE U COKpAIEHHBIE YPABHEHHS PEAKIIUH MOHHOTO 00-
MEHa, YpaBHEHUS PEAKLUM, MOATBEPKIAIOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSA3M MEXKY BEUIECTBAMHU PA3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMMI IO-
CPEIICTBOM COCTaBJIEHUS JJIEKTPOHHOTO OallaHCa ATUX PEAKIIMIA;
IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3-
MO>KHOCTH NPOTEKAHUSI XUMUYECKUX MTPEBPAILICHHI B Pa3IMYHBIX YCIOBU-
AX;



BBIUUCIISATh OTHOCHUTENbHYI0 MOJIEKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (GopMyJie COeIquHe-
HUSI, MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE, MPOBOAUTH PACUEThl MO
YPaBHEHHIO XUMHUYECKON PEaKIINu;

cOOII0IaTh TpaBUiIa TOJIb30BAHUS XUMHUYECKOW MOCYJOUW M J1labopaTop-
HBIM 000pYZOBaHUEM, a TAK)Ke MpaBHUJia OOPAIEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C MHCTPYKLUMSIMH 1O BBIIOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKUX OTIBITOB MO IMOJIyYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB (aM-
MHAaKa 1 yTJIEeKUCIIOro rasa);

IPOBOJNUTH PEAKIMH, MOATBEP)KIAIONINE KauyeCTBEHHBIH COCTaB pa3iny-
HBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUA-, OPOMU-, HOAUI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aAMMOHHS U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPaxX HEOPraHUYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE OTEPAIIMN MBICTUTEIFHON NEATEeILHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATH3allhi0, BBISABICHUE MPHU-
YUHHO-CJICJICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOMCTB BEIECTB M XUMHU-
YECKUX peaklui, eCTeCTBEHHO-HayYHbIE METOJbl MO3HaHUs — Habro/e-
HUE, U3MEpPEHHE, MOJCIMPOBAHNE, SKCIIEPUMEHT (peaibHbId U MBICIECH-
HBII1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
bubmuoreka [{OK
1.1 €CTECTBO3HAHUS U MPAKTUYE- 5 2
B https://m.edsoo.ru/7f41837¢c
CKOM JesITeIbHOCTH Y€JIOBEKa
12 BertectBa 1 xXumudeckue 15 | bubnunoreka LIOK
) peakuuu https://m.edsoo.ru/7t41837¢c
Wroro no pazueny 20
Paznen 2. Baxkneililmme npeacTaBuTe/ I HEOPraHU4eCKHX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
’ 00 oKcHaax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonstue o kucinorax 2 | bu6nmnorexa LIOK
' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmnoreka HOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [IOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

3.1

Ilepuonnueckuii 3akoH u Ile-

7

bubnunorexa LIOK



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

puoanYecKasl CucTeMa XuMuye-
ckux saementoB . 1. Menne-
neeBa. CTpoeHHe aToMa

https://m.edsoo.ru/7f41837¢c

Xumnueckas cBa3b. OKuciaIn-

39 3 bubnunorexa LIOK
) TEIBHO-BOCCTAHOBUTEIILHRIC https://m.edsoo.ru/7f41837¢c
peakuuu
" 15 bu6nmoreka [IOK
TOTO TO pasieity https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
PesepBHoe Bpems 3

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO U XUMHYeCKHEe peaKkun
11 [ToBTOpEeHue u yriay6ieHne 3HaHUH OCHOB- 5 | Bbu6moteka [JOK
' HBIX pa3/ieoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanoreka [JOK
) peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOLMAINSA. XUMU- g | | bubnmoreka [JOK
' YECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKHUX dJIe- 4 | bubmuoreka [JOK
' MeHTOB VIIA-rpynmnsl. ['anorensr https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTHKa XUMUYECKHX dJIe-
2.2 MeHTOB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
) PYTIBL £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepruCcTHUKa XUMUYECKHX dJIe-
2.3 MeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
) PYIIIBL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0m1as xapakTepucTUKa XUMHIECKHUX dJIe-
2.4 MeHTOB [VA-rpynnel. Yriepoa u kpeMHUN 1 8 1 2 Bubmmorexa [IOK
' PYTUIRL: POAHKP https://m.edsoo.ru/7f41a636
UX COE€IUHEHUS
Uroro no pazueny 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

bu6nmmoreka [IOK
1 I 4
3 Obmpe croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHCEHIIINE METAJIbl M UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOC Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IIOYPOYUHOE INVIAHUPOBAHHUE
8 KIIACC xumus

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema YpoKa Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme
n/n Bceero U3YyYEeHUS
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Pojap XuMuM B KU3HU Ye- 1 bu6nmoreka [IOK
JoBeka. Tera u BelecTra 02.09.2025 | https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 bubmmorexa LIOK
04.09.2025 https://m.edsoo.ru/ff0d227¢
[Tpaxtrueckas pabota Ne 1 «I[IpaBuia pado-
3 TI)II) B na60paT0;)HH U IpUEMBI O%pamerHa c 1 Bubmmorexa HOK
09.09.2025 | https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
4 UYuctele BemiecTBa 1 cMecu. CriocoOsl pas- 1 Bbu6moteka [JOK
JIeJICHUSI CMeCcer 11.09.2025 https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 Cl\f@CGﬁ (Ha HpI/III)VIepe OUYUCTKHU n(fllsapeHHoﬁ 1 Bubmmorexa HOK
16.09.2025 | https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa LIOK
18.09.2025 | https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubmmnorexka HOK
XHMHYECKHX AJICMEHTOB 23.09.2025 https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHBIE BELIECTBA 1 bubmorexa HOK
25.09.2025 https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubamoreta LIOK
30.09.2025 | https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIECTB. XU- 1 but6mmoreka [IOK
Mudeckas popmyina. BaneHTHOCTh aTOMOB 02.10.2025 https://m.edsoo.ru/ffO0d2eae



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
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKUX 3JICMCHTOB

1 OrHocutenbHas aroMHast Macca. OTHOCH- bu6nmmoreka [IOK
TeJbHasi MOJIEKYJIIpHAsl Macca 07.10.2025  https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJsI XUMHUYECKOT0 DJIEMEHTA B bub6nmmoreka [IOK
COeINHEHNHU 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 Komnuectso Bemecrsa. Moiubs. MoisipHas Bu6mumotexa [JOK
Macca 14.10.2025 https://m.edsoo.ru/ff0d5230
14 du3znyueckue U XUuMHUYECKHUE SIBICHUS. XH- bubnuoreka [{OK
MUYecKasi peakius 16.10.2025  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS XUMHYE- bubnuoreka [{OK
CKHMX pEaKIUi 21.10.2025 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHU- Bbu6motreka [JOK
YEeCKUE YpaBHEHUS 23.10.2025 https://m.edsoo.ru/ff0d3b88
17 Brruucnenus konmdecTBa, MacChl BEIIECTBA bubnuoreka [{OK
110 YPaBHEHUSIM XUMUYECKUX PEaKIUil 28.10.2025 https://m.edsoo.ru/ff0d5708
Knaccudukamus xuMuueckux peakiui (co-
18 ez[I/IHerI)ﬂ p;nomeHHﬂ 3aMeIJi)eHI/II}-I[ 06(Me— bubmmorexa [TOK
a) ’ ’ ’ 06.11.2025 https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEIUCT. O6O6yItIIICHI/I€ u bubmorexa HOK
. 11.11.2025 | https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHui
20 KonTponbhas padorta Nel no teme «Bere- bu6muoreka [JOK
CTBa U XUMUYECKHE PEaKIIUN» 13.11.2025  https://m.edsoo.ru/ff0d4290
B — cMech ra3oB. CocTaB Bo3ayXxa.
21 Kzii}(l);o,u C— :HCMCHT U IIPOCTOE Befl.ly:CTBO. Bubmmorexa HOK
18.11.2025 | https://m.edsoo.ru/ff0d448e
O3zoH
» du3nuecKkue U XMuMHUYECKIE CBOMCTBA KHC- bubnunorexa LIOK

Jlopoaa (peaKI_lI/II/I OKHCJICHUA, FOpCHI/Ie).

20.11.2025

https://m.edsoo.ru/ff0d4614



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
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https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ITonsaTHE 00 OKCUIAX

CrniocoOsl MmostydeHus KUcaopo/ia B nadopa-

23 Topuu M npomsluuieHHOCTH. [IpuMeHeHne Bubmmorexa HOK
25.11.2025 | https://m.edsoo.ru/ff0d497a
KHUCJIOpOJia
TemnoBoit 3pheKkT XUMUUECKON peaKIuu
24 MOHSTHE O T(i)[()bMOXI/IMI/I‘leCKOM Y];];)aBH:HI/II:I bubnrorexa LIOK
’ 27.11.2025  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
)5 Tomnuso (Hed Tk, yroiab 1 MeTaH). 3arpszHe- bubnnoreka [JOK
HUE BO3yXa, CIOCOOBI €r0 MPeOTBPAIICHUS 02.12.2025 https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 mo teme «Ilomy-
26 qe]ime u coanflme KHUCJIOpOAa, szquI/Iey brbmmorexa [OK
N 04.12.2025 | https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTBY
7 Bogopon — sneMeHT u mpocToe BEMIECTRO. bu6nmorexa LIOK
Haxoxnenue B mpupose 09.12.2025 https://m.edsoo.ru/ff0d4dd0
73 du3znyeckue U XMuMHUYECKHE CBOMCTBA BOJO- bu6nunorexa LIOK
poxa. IIpumenenue Boopona 11.12.2025  https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMCIOTAX U COJIAX bubamorexa LOK
16.12.2025 https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ontyueHus: BOAOpoa B 1aboparo- bubnmnoreka [JOK
pun 18.12.2025  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme «Ilomy-
31 qelzme u CO6I/IpaI.)HI/Ie BOJIOPOJIa, U3yUYECHHE e};o Bubmmorexa [OK
. ’ 23.12.2025 | https://m.edsoo.ru/ff0d4£42
CBOWCTB»
N N bubnuotexa [JOK
32 Monspisiii 00bEM rasos. 3axoi ABorazpo 25.12.2025  https://m.edsoo.ru/ff0d542e
Breruucnenus o00béMa, KOJIUYECTBA BEISCTBA BuGnmorexa LIOK
33 rasa o ero u3BeCTHOMY KOJIMYECTBY BElIe-

CTBa WU 00BEMY

30.12.2025

https://m.edsoo.ru/ff0d55a0
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Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

34  peakiuu Ha OCHOBE 3aKOHA OOBEMHBIX OT- brbmmorexa [OK
. 13.01.2026 | https://m.edsoo.ru/ff0d5708
HOIIICHUH Ta30B
35 dusnueckue U XUMHUYCCKUE CBOMCTBA BOJIBI bubmorexa HOK
15.01.2026 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauuii. [Toasarue 00 HHIUKATO- bu6nmoreka [IOK
pax 20.01.2026 https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachleHHbIe 1
37 HelfaCHH_lepHHbIe ]CI;)aCTBOpBI. Mazf:OBa}I JIOJISI bubmrorexa IOK
22.01.2026 | https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo teme «IIpu-
38 FOI’)I“OBJIGHI/IC paciBopOB c onpenenéHHofI: brbmmorexa [IOK
. . " 27.01.2026 https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padorta Ne2 no teme «Kucino- Bbu6moteka [JOK
poa. Bomopona. Boxa» 29.01.2026  https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaus, bu6nunorexa LIOK
HOMEHKJIaTypa 03.02.2026 https://m.edsoo.ru/ff0d664e
41 [Tonyyenue n XMMHUYECKHE CBOMCTBA KUC- bubmmnorexka HOK
JIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB 05.02.2026 https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KJIacCU(pUKAIHs, bubmuoreka [IOK
HOMEHKJIaTypa 10.02.2026 https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKUE CBOMCTBA OCHO- bubmuorexa [IOK
BaHUM 12.02.2026 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, but6mmorekxa [IOK
HOMEHKJIaTypa 17.02.2026  https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue u XMMHUYECKHE CBOMCTBA KUCIIOT Bubmmorexa HOK
19.02.2026 https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuoreka [{OK
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IMOJIYYCHU A, XUMHUYCCKUC CBOMCTBaA

24.02.2026

https://m.edsoo.ru/00ad9474

[Tpaktrueckas padota Ne 6. Pemenue sxc-

47 MepUMEHTAIbHBIX 3a/1a4 10 TeMe «OCHOB- bubmorexa HOK
. 26.02.2026  https://m.edsoo.ru/00ad9b7¢c
HBIE KJIACChl HEOPTAaHUYECKUX COSAMHEHUM)
43 ['enernueckas cBsi3b MEKY KJlIaccaMu HEOP- bubmuorexa [IOK
TaHUYECKUX COEIUHEHUN 03.03.2026 | https://m.edsoo.ru/00ad9as0
49 | O6oOImIeHrEe U CUCTEMAaTU3allisl 3HAHHUMA buomorexa IOK
05.03.2026  https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padorta Ne3 no teme "OcHOB- Bbu6mmoteka [JOK
HbIE KJIACChl HEOPTaHUYECKUX COEAMHEHUN" 10.03.2026  https://m.edsoo.ru/00ad9ela
IIepBble MONMBITKN KIaCCH(DHKALIMN XHMMUYE-
51 CKI/IIJX 3JICMEHTOB. HOHHTI/IS)O rpI;nr[aX cXoj- bubmmorexa LIOK
12.03.2026 | https://m.edsoo.ru/00ad9ffa
HBIX DJICMEHTOB
Ilepnoanueckuii 3akoH u [leprnogudeckas
52 CI/I(?TCMZ. XAMUYECKUX 3neMeII;TOJJ: . N. bubmrorexa LIOK
17.03.2026 | https://m.edsoo.ru/00ada52c¢
MenneneeBa
53 Ilepuopsl, TpymIibl, MOATPYIIIBI bubnuorexa LOK
19.03.2026 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oTomsr 24.03.2026 https://m.edsoo.ru/00ada342
CtpoeHue JIEeKTPOHHBIX 000JI0YE€K aTOMOB
55 3ﬂepMeHTOB Hepﬂinnqecxoﬁ cuctemsl /1. U. bubmorexa HOK
26.03.2026 https://m.edsoo.ru/00ada6bc
MenneneeBa
XapaKTepruCTHKAa XUMHIECKOTO JIEMEHTa TI0
56 eropnonoI:KeHmo B [lepuoanueckoni cucreme bubmorexa [IOK
07.04.2026 https://m.edsoo.ru/00ada824
. 1. MenneneeBa
57 3nauenue [lepuoguyeckoro 3akoHa s pas- bubnuotexa [JOK

BUTHS HayKH U npakTuku. /1. 1. Mennenees

09.04.2026

https://m.edsoo.ru/00ada96e
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— Y4€HBIi, IEAAror U IPAKIAHUH

PesepBubIil ypok. O6001ICHHE U CHCTEMATH-

58 3anust 3HaHMi / Beepoccuiickasi mpoBepod- 1 bubmmorexa LIOK
14.04.2026 https://m.edsoo.ru/00adb33c
Has pabora
KonTponbras padora Ne4 o Teme «Ctpoe-
59 HHE aIT)OMa. XI/I];I)\/II/I‘IeCKa}I CBSI3b» / BcepI:)c- 1 bubamorexa LOK
N 16.04.2026 | https://m.edsoo.ru/00adb486
cuicKas mpoBepoYHas pabora
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB 1 bubnnoreka [JOK
XAMHUYECKHUX DJIECMEHTOB 21.04.2026 https://m.edsoo.ru/00adaab8
61 Honnas xuMudeckas CBI3b 1 bubmorexa LIOK
23.04.2026 https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHasi XuMu4ueckas CBsi3b 1 bubmmorexa LIOK
28.04.2026 https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HenosipHas XUMUYECKas 1 Bbu6moteka [JOK
CBA3b 30.04.2026 | https://m.edsoo.ru/00adaab8
bu6mmoteka IIOK
64 | Crencts okucieHms ! 05.05.2026  https://m.edsoo.ru/00adae28
65 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuoreka [{OK
peakuuu 07.05.2026  https://m.edsoo.ru/00adb076
66 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 bubamorexa LOK
12.05.2026 | https://m.edsoo.ru/00adb076
PesepBHbIi ypok. O000IIEHHE H CUCTEMATH-
67 3auHIs)1 3HaH1/1y1711)n0 TeMe :éTpOGHI/Ie aToMa. 1 bubnmorexa LHOK
14.05.2026 https://m.edsoo.ru/00ad9cb2
Xumudeckas CBI3bY
68 PezepBHblit ypok. OG00111€HNE U CUCTEMATH- ] bubmuorexa [IOK
3alus 3HaHUH 19.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 68

I'PAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Kontposbubie IIpakTuueckue oGpa3soBaTeabHbIe
n/n Bceero U3YYCHUS
padoTbI padoThbI pecypcbl
I1 i !
[t e Peomree |
Y 02.09.2025 ' https://m.edsoo.ru/00adb59e
Menneneena
s |semarseoiax onoueamon mepmi i - | 1 biorers L1OK
PERIEIP 04.09.2025  https://m.edsoo.ru/00adb6b6
pHOJIOB
3 Krnaccudukanus 1 HOMEHKIIaTypa Heopra- 1 bubmmoreka [JOK
HHUYECKUX BEIIECCTB 09.09.2025 ' https://m.edsoo.ru/00adb7e2
4 Bupl XMMUYECKOI CBSA3U U TUIIBI KPH- | bubnunoreka LIOK
CTAJUTMYECKUX PELIETOK 11.09.2025  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel o teme «Ilo-
5 0 i - 1 1
BTOPEHUE U YIIIYOJIEHHE 3HaHUW OCHOB 16.09.2025
HBIX pa3JieJoB Kypca 8 Kiacca»
6 Knaccudukanms XuMuueckux peakiifi mo 1 bubnuoteka [JOK
Pa3JIMYHBIM IIPU3HAKAM 18.09.2025 ' https://m.edsoo.ru/00adbcb0
I i -
7w, om0 rovorensnax n retepo- | bbmorera LIOK
. P 23.09.2025 | https://m.edsoo.ru/00adbe9a
TCHHBIX PEaKITUAX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
g @akTOpHI, BIUSAIOIINE HA CKOPOCTh XUMHU- 1 bu6muoreka [IOK
YEeCKOW peakuu 1 MOJI0KEHHE XUMHUIe- 25.09.2025  https://m.edsoo.ru/00adc28¢c
CKOT'O PaBHOBECHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmnoreka [JOK
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peakiuu

30.09.2025

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

10 Teopust FIEKTPOTUTHYECKON AUCCOIUA- bu6nmmoreka [IOK
1un. CHUJIbHBIE U CIIa0bIe AIEKTPOIUTHI 02.10.2025  https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peakiuid bubnrorexa LIOK

07.10.2025 | https://m.edsoo.ru/00add448
XUMUYECKHEe CBOMCTBA KUCIOT U OCHOBA-
12 HUH B CBETE NPEACTABICHUIN 00 2JIEKTPO- Bubmmorexa HOK
. 09.10.2025 | https://m.edsoo.ru/00add5d8
JINTHYECKON JUCCOIUALINI
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUHN 00 AIEKTPOTUTUUECKON brbmmorexa [OK
14.10.2025 https://m.edsoo.ru/00add8b2
JACCOLHAITIN
14 [TonsiTue o ruapon3e conen bubmmorexa [OK
16.10.2025 | https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATHU3aIUs 3HAHUI bubmorexa HOK
21.10.2025 https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
AKCIIEPUMEHTAIbHBIX 331a4» 23.10.2025  https://m.edsoo.ru/00addbfa
KonTponbsHas padora Ne2 mmo Teme «DIek-

17 TpOJ'II/II)TI/I‘leCKa}II) JIMCCOLMAITUS. buomrorexa OK

28.10.2025 https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO01as xapakTeprcTUKa raJIoreHoB. XU- bubnnoreka [JOK
MHYECKHE CBOWCTBA Ha IIPUMEPE XJI0pa 06.11.2025 https://m.edsoo.ru/00addfe2
XnopoBogopod. ConsHas KMCIIOTa, XUMU-

19 '-IGCKI:/IG C;Iofll)cga, MIOJIyYEHUE, IIPUMEHE- bubmorexa LIOK
e ’ 11.11.2025 https://m.edsoo.ru/00ade104
[IpakTuueckas paj60Ta No 2 o Teme «H(').- BuGnmorexa LIOK

20 JIy4E€HHE COJISTHOM KUCIIOTHI, U3y4YEHHE €€

CBOWCTB»

13.11.2025

https://m.edsoo.ru/00ade348
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bubnunorexa LIOK

21| peaxuui, eciit OIMH 13 PearciTOB Aai B 18.11.2025  https://m.eds00.ru/00ade488
M30BITKE
” OOm1ast xapakTepucTHKa 31eMeHTOB VIA- Bu6mumotexa [JOK
TPYIIIBI 20.11.2025 https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 HaXO>KI,)I[eHI/Ie ceprI[ I/I(beé C(I)leﬂHHeI;IHfI B bubnrorexa LOK
N 25.11.2025 | https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnnoreka [JOK
XHMHYECKHUE CBOMCTBA 27.11.2025 | https://m.edsoo.ru/00ade802
Oxcunapl ceprl. CepHas KucioTa, (pu3ude-
25 CKHE E XI/IMI;ILIGCKIfe CBOICTBA np(zMeHe- bubmorexa LIOK
e ’ 02.12.2025 https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIMH, JIEKALUE B OCHOBE
MIPOMBIIIIJICHHOTO CIIOC00a MOTyUYEeHHS
26 CSpHoﬁ KHUCJIOTHI. XI/IMI/mecmeyII bubnuorexa LOK
N 04.12.2025  https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU CEPBI
7 Brruncienue MaccoBoii 0JH BBIXOa bu6mmoteka IIOK
MIPOJYKTa peaKuu 09.12.2025 https://m.edsoo.ru/00adec8a
OO0mas xapakTeprcTUKa 31eMeHTOB VA-
73 rpynmnsl. A30T, pacipoCTpaHEHHE B IIPU- bubmuoreka [IOK
pone, pU3NYeCcKue U XUMHUIECKHE CBOM- 11.12.2025 https://m.edsoo.ru/00adeeab
CTBa
29 AmMmMuak, ero pu3nUecKue U XUMUYECKUE bubnunoreka LIOK
CBOMCTBA, NIOJIy4CHUE U IPUMEHEHHUE 16.12.2025  https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o reme «Ilo- bu6mmoreka [JOK
Jy4yeHUe aMMHaKa, U3y4eHHe ero CBOMCTB 18.12.2025  https://m.edsoo.ru/00adf180
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A3OTHas KUCOTa, e€ Ppusnueckue u Xu-

bubnunoreka LIOK

31 MUYECKHE CBOMCTBA 23.12.2025 https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMO-
3 HUS B KQUECTBE MUHEPAIBHBIX YAOOPCHHIA. Bu6mumotexa [JOK
XUMHUYECKOE 3arpsi3HEHNE OKpPYKaroIen 25.12.2025 https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
®dochop. Oxecup dhochopa (V) u docdop-
33 Hast I?I/Ifnom q)ij;me(i)xfle 1(/1 X)I/IMquimpe Bubmmorexa HOK
. ’ 30.12.2025 | https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIYYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUWHEPAITBHBIX yqu())que)HHﬁ. 3arps3HeHue bubmroreia LIOK
. 13.01.2026 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpebl hochaTaMu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnoreka [JOK
(hU3UYECKre U XMMUYECKHUE CBONCTBA 15.01.2026 https://m.edsoo.ru/00adfd9c
Oxkcupl yriaeposa, ux GU3NIECKUe U Xu-
36 MUYECKHE CBOMCTBA. DKOJIOTMYECKHUE MTPO- bubmmnorexka HOK
0JIeMbl, CBSI3aHHBIE C OKCHJIOM yTJIEpo/a 20.01.2026 | https://m.edsoo.ru/00adfebe
Iv)
37 VYronbHas KuCioTa U €€ Cou bubamorexa LOK
22.01.2026 https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o reme "Ilo-
38 J'I}EIGHI/IC yrnexﬁcnoro raza. KauectBeHHas Bubmmorexa HOK
27.01.2026 https://m.edsoo.ru/00ae027e
peakius Ha KapOoHaT-HOH"
[TepBoHayanbHbIE MOHATUS 00 OpraHuye-
39 CKI/IIDX BEILIECTBAX KAK O COGI[I/IHCI—II)I/IHX yriie- Bubmmorexa [OK
29.01.2026 https://m.edsoo.ru/00ae054e
pona
40 Kpemnuii u ero coenmHeHnst bubmorexa LIOK

03.02.2026

https://m.edsoo.ru/00aec080a
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[TpakTuyeckas pabora Ne 5. Pemenue skc-

bubnunorexa LIOK

4l MCPUMEHTATBHEIX 371t M0 Teme «Bavk- 05.02.2026  https://m.edsoo.ru/00ae0bf2
HEHIIIMEC HEMETAIIIbI M UX COCIHHCHUS
42 Kontponsnas padora Ne3 o reme «Baxk- Bu6mumotexa [JOK
HEUIIIME HEMETAIIIBI M UX COCTMHEHUSI 10.02.2026 https://m.edsoo.ru/00ae0el8
OO6m1ast XxapakTepruCcTHKa XUMHYECKHX dJIe-
43 MEHTOB — METaJlJIoB. MeTramndeckas bu6nmoreka [IOK
CBSA3b U METAJUINYECKAs] KPUCTAILTNYECKAS 12.02.2026 https://m.edsoo.ru/00ael103e
peméTka. PuU3nUecKue CBOMCTBA METANIOB
XHMUYECKUE CBOKMCTBA METAILJIOB. DJICK-
44 TPOXUMUUYECKUN Pl HAPSHKEHUN MeTal- bubmroreia LIOK
0B 17.02.2026 | https://m.edsoo.ru/00ael156
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.
45 Crnnasel. Berunciaenus o ypaBHEHUAM bubnuorexa [IOK
XUMUYECKUX PEAKLUM, ECIIM OJUH U3 pea- 19.02.2026 https://m.edsoo.ru/00ael156
TE€HTOB COJEPKUT MPUMECH
46 [TonsATHE O KOPPO3UH METAIIOB bubmmorexa LIOK
24.02.2026  https://m.edsoo.ru/00ae1278
47 [llenounbple MeTaIITBI bubamorexa LOK
26.02.2026 https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U KU bubmmorexa [OK
03.03.2026 | https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNbHBIE METAIBI — KaJIbITUH bubmmoreka [IOK
1 MarHum 05.03.2026 | https://m.edsoo.ru/00aelSe8
50 Baxuelinme coeJMHEHNS KAJIbIUS bubmorexa [IOK
10.03.2026 https://m.edsoo.ru/00ael5e8
51 O06o001IeHre 1 cucTeMaTr3aIus 3HaHHIA

12.03.2026



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

XKécTrocTh BOIBI M CIOCOOKI €€ ycTpaHe-

bubnunoreka LIOK

2
> HUS 17.03.2026  https://m.edsoo.ru/00ae1886
53 | "ikorsoom somt n evore o yevpac BuGmorexa LIOK
- A HBLCE YEIP 19.03.2026  https:/m.edsoo.ru/00aelae8
54 J— bu6nmoreka [IOK
24.03.2026 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOMCTBA OKCHUA U THIPOK- bubnnoreka [JOK
cuma 26.03.2026 https://m.edsoo.ru/00aelc64
56 Kereso bubnunoreka LIOK
07.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCUIBI U cotn xene3a (II) bu6nmorexa LIOK
u xene3a (I1I) 09.04.2026 | https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3aIUs 3HAHUI 14.04.2006
59 | oot st BuGnotexa LIOK
I;) a 16.04.2026 | https://m.edsoo.ru/00ae3de8
HEHIINE METAUIbI U X COETUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
o pjgl(umz, ecm/(l: (())JleI/IH u3 peaFeI;ZOB JaH B BuGmorexa LIOK
N30BITKE WMIIA SKUT IIPUMECH.
71 CORCPIUT TP 21.04.2026  https://m.edsoo.ru/00ae1750
Brrunciaenus MaccoBoOi T0JIM BBIXOA
MPOIYKTA PEAKIIH
61 O000111eHIE U CUCTEMATH3AIU 3HAHUI 23.04.2026
2 KonrtponsHast padora Ne4 o teme «Bax-
HeHIe MeTauIbl U UX COeIUHEHUS 28.04.2026
63 BeniecTBa 1 maTepuaibl B TOBCETHEBHOM bubnuoteka [JOK



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

KH3HHU 4YCJIOBCKaA

30.04.2026

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIIEH 1 bubmuorexa [JOK

cpelbl 05.05.2026  https://m.edsoo.ru/00ae4270
65 Posib xvMHM B pelIeHUH SKOJIOTHYECKUX 1 bubmuorexa [IOK

npobiem 07.05.2026  https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001I€HNE U CUCTEMA- 1 Bu6mumotexa [JOK

TH3alMs 3HAHUHT 12.05.2026 https://m.edsoo.ru/00ae0dOa
67 PesepBHblitl ypok. O60011I€HNE U CUCTEMA- 1 bu6nunorexa LIOK

TH3aIMs 3HAHUH 14.05.2026 https://m.edsoo.ru/00adb33c
68 PesepBHblitl ypok. O60011€HNE U CHCTeMa- 1 bu6nunorexa LIOK

TU3aIHs 3HAHUHN 19.05.2026 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I1O ITPO- 68

I'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS OC-

HOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTATHI 0CBOEHHS] OCHOBHOI 00-
pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATUN: aTOM, MOJIEKY-
Ja, XUMMUYECKUN 3JIEMEHT, IPOCTOE BEILECTBO, CI0XHOE BEILIECTBO,
cMech (OHOpOJIHAS U HEOAHOPOJHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS
aTOMHas W MOJIEKYJIIpHasi mMacca, KOJIMYECTBO BEIECTBAa, MOJb, MO-
JsipHAsi Macca, MaccoBasi J0JIs1 XUMHUUYECKOTO 3JIEMEHTA B COEIMHEHUH,
MOJIIpPHBIA 00BEM, XMMHUUYECKasl peaklMsi, KiaccuuKamus peaxiiuii:
peaklMy COEIUHEHHUS, PEaKLUUH pa3JIOKEHHs, PEaKIUU 3aMEICHHUs,
peakiuu oOMeHa, 3K30- U SHIAOTEPMHUUECKHUE PEaKUu, TETJI0BOU (-
(dekT peakiuu, pacTBOp, MaccoBas J0Js BelecTBa (IIPOLIEHTHAs KOH-
[EHTpaIusi) B pacTBOpe

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX HOHATHU U

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GopMyl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

1.4

L.5

PacCKpbIBaATb CMBICII 3dKOHOB COXpPAaHCHHS MACChl BCIICCTB, IOCTOSAH-

CTBa COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YUCHU S, 3aKOHA ABOFaJIpO

OonpeaAcIsATb BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAMUHCEC-

HUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE pEaKuuu (MO0 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TEITIOBOMY () PEKTY)

1.7

BBIUHCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl Be-

meCTB

1.8

BBIUUCIISATH MACCOBYIO JIONIO XUMHYECKOTO 3JIEMEHTa 0 popMyTe co-




CIUHEHNS,

1.9

BBIYHUCJIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE, MOJEIMPOBAHUE, IKCIIEPUMEHT (pealbHbIH M MBICIEH-

HBIi1)

ITo Teme: «Baxueimme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

24

2.5

2.6

PaCKpPbIBATh CMBICII OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: OKCH I, KHCJIO-

Ta, OCHOBAHHUE, COJIb

OIPEACIIATh ITPUHAAJICIKHOCTDh BCIUICCTB K OHpe,I[eJ'IéHHOMy KJIacCy CO-

enuHeHui o hopMyaam
KJIaccu(UIMPOBaTh HEOPTaHMUECKUE BELIECTBA

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BeE-
IIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPK/Iasi ONMHUCAHUE MPUMEPAMU MO-

JIEKYJIAPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI

IMPOrHO3UpPOBATh CBOICTBa B€HICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCH-
HOT'0 COCTaBa, BO3MOKHOCTHU IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ

B Pa3JIMYHBIX YCIIOBUAX

CJIeIOBaTh TMpaBUJIaM TMOJB30BaHUSI XUMHUUECKOW TOCYJ0M U J1abopa-
TOPHBIM OOOpYAOBaHMEM, a TaKXKe IMpaBWiaM OOpallleHHs C Bellle-
CTBaMU B COOTBETCTBUHU C MHCTPYKOUAMHU 110 BBIITOJHCHHIO na60pa-
TOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHUIO M COOMpPAHHIO Ia3000-
pa3HbIX BELIECTB (BOAOPOJAa U KHUCIOpPOJ]a), IPUTOTOBIEHHUIO PACTBO-
pPOB C OIpPEACIEHHOW MacCOBOM JOJIEd PAacTBOPEHHOIO BEILECTBA,
IJIAaHUPOBATh U NPOBOJUTE XUMHNYCCKUEC OKCIICPUMEHTEI 110 pacIlio3Ha-
BaHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C IOMOUIbIO HMHAWKATOPOB

(;1akmyc, peHondTanenH, METUIIOPAHX U APYyrue)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYISCKOMN pcaknuuu

ITo Teme: «llepnognueckuit 3axkoH u Ilepuoanueckas cucrema XUMU-
yeckux odnemeHtoB J[. M. MenaeneeBa. CrtpoeHue aTromoB.

Xummndeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peakuuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHH: SApO aToma,
AIIEKTPOHHBIN CIIO aToma, aTOMHasi OpOUTallb, pauyc aTromMa, XUMHU-
YyecKasl CBsI3b, MOJSIPHAs M HEMOJIIpHAsi KOBAJIEHTHAs CBSI3b, JIEKTPO-

OTPUIIATEIILHOCTh, MOHHAS CBS3b, NOH, KATHOH, aHUOH, CTENIEHb OKHC-




JICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

34

OIKCHIBATh W XapaKTepH30BaTh TaONM4HYI0 Gopmy Ilepmommyaeckoit
CUCTEMBI XUMHUYECKHX JJICMEHTOB: Pa3INdaTh MOHITHS «TJIABHAS MO/
rpynna (Arpymnma)» u «nobounas noarpynna (brpymnma)y, «mansie» u

«OOJIBIITNEY TIEPUOIBI

packpsiBaTh cMbica [lepuoanueckoro 3akona [[.M. MenneneeBa: ne-
MOHCTPUPOBATh MOHMMAHUE MEPHOJUYECKON 3aBHCHMOCTH CBOWCTB
XUMHWYCCKHUX JJICMCHTOB OT HUX ITOJOXCHUA B HepnonnquKoﬁ CHUCTC-

MC

3.5

3.6

COOTHOCUTh 00O3HA4YEHUs, KOTOpbIe UMetoTcs B Tabmuue «llepuomu-
yeckasi cucteMa XxuMuueckux ajemMenToB J[.M. MenaeneeBa» ¢ uucio-
BBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHUYECKHX DJICMCHTOB
(cocraB | 3apsin szpa, oOlIee YUCIOo IESKTPOHOB U pacipeielieHue uX

I10 3JIEKTPOHHBIM CJIOSIM)

OnpeaACIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCINHCHU-

X

3.7

ONpCACIIAATL BU XUMHUYECKON CBS3U (KOBaJ'IeHTHaSI )51 I/IOHHaH) B HCOD-

TaHNYCCKHUX COCONHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00-
pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO 00111ero0 00pa3oBaHus

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: pacTBOp, dJIEK-
TPOJIUTHI, HEAIEKTPOJIUTHI, SIEKTPOIUTUYECKAsT TUCCOLMALIUSA, peak-
UM MOHHOTO OOMeHa, KaTalu3aTrop, XMMHUYECKOe paBHOBecUe, oopa-
TUMbIE€ U HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHOBOCCTAHOBUTEIbHbBIE
peaxkiuy, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTaHOBIIE-
HUE, aJUIOTponus, aM(pOTepHOCTh, XUMUYECKasi CBA3b (KOBaJIEHTHa,
WOHHAsl, METaJNINYecKas), KpUCTalIndeckasi pemeéTka, CIUIaBbl, CKO-

POCTb XUMHYECKOHN peaKiuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MOHATHH H




MMPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS HJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX pCaKHI/Iﬁ

HOCPEACTBOM COCTABJICHUS IEKTPOHHOr0 OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuU

ITo Temam: «HemeTaimnbsl U UX coeTMHEHUI» U «MeTaIbl U UX COEIU-

HCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKIE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXkJas ONMCAHUE
IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMUUCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CJIeIOBATh TMpaBUJIaM TMOJb30BaHUS XUMHUUECKOW TOCYJ0M U J1abopa-
TOPHBIM O00OpYyIOBaHHEM, a TaKXKe MpaBUiaM OOpalleHHs C Belle-
CTBaMU B COOTBETCTBUU C MHCTPYKOUAMHU 110 BBIITOJHCHHIO na60pa-
TOPHBIX XMMUYECKUX OIBITOB MO MOMYyYEHUIO M COOMpaHHUIO ra3000-

pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa)

MIPOBOJIUTh PEAKIUH, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB pas-
JUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI,
noaua, kapOoHar, gocdar, cuaukar, cyiabhar, THAPOKCUINOHBI, Ka-
TUOHBI aMMOHUS, MOHBI U3YYCHHBIX MCTAJUIOB, IMPUCYTCTBYIONIHUE B

BOJHLIX paCTBOpAaX HECOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIast CPENa»

3.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHH: HI[K BCIIIC-

CTBa; KOPPO3Us METAILJIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTCIIBHON JIEATEIIBHOCTH —
aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATH3AIUIO, BBISBIIC-

HUC TPUYNHHO-CJICACTBCHHBIX CBs3CH — IJIs1 U3YUYCHUA CBOICTB Be-




[IECTB U XMMHUYECKHUX PEaKINi; eCTECTBEHHOHAYYHBIC METO/IbI TI03HA-
HUS — HAONIOJICHHUEe, U3MEPEHUE, MOJICITUPOBAHUE, YKCIIEPUMEHT (pe-

AJBHBIN ¥ MBICJICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Poiab XMMHM B KU3HU YeJI0BeKa. XUMUA B CUCTEME HaykK. Te-
Ja u BemecTBa. PU3MUYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BC€IICCTB

ITousrue o METOJaXx IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMEI U MOJICKYIJIBI. Xumunaeckue 3j1eMeHThl. CHMBOJIBEI XHMHYECKUX 3JIEMEH-

TOB. [IpocThie U ClI0KHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE

Xumnueckas Gopmyna. BalneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOT0 2JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BCIICCTB. XHMHUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMUYECKHUX peakinuii (COeTMHEHUS, PAa3JIOKEHHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBujIaMu
paboThl B 1abopaTopuu u npuéMamu oOparieHus ¢ 1abopaTOpHBIM 000pyI0Ba-
HUEM, U3yYeHHE U ONHCcaHue (PU3HUECKUX CBOWCTB 00pa3lloB HEOPTaHUYECKUX
BEIECTB, HabmroAeHne pu3nueckux (IUIaBIeHUE BOCKA, TasHUE JIbJIa, PACTUpPa-
HUE caxapa B CTYIKE, KHIIEHHE U KOHJEHCAlUs BOJIbI) U XMMUYECKUX (TOpeHue
CBEUH, IPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MeJa C KUCIOTOM)
ABJICHUH, HAOJIIO/IEHUE U ONMCAaHUE MPU3HAKOB NMPOTEKAHUSI XMMHUYECKUX peak-
Uil (pas3nokeHue caxapa, B3aUMOJCHCTBUE CEPHON KHUCIOTHI C XJIOpHAOM Oa-
pus, paznoxenue ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJICHCTBUE Ke-
ne3a ¢ pactBopom conu menu(Il), uydenue crnocoboB pazmencHus cmeceit (¢

IIoOMOIIbXO MAar”HurTa, (bl/IJ'IBTpOBaHI/IC, BBIITAPUBAHUC, AUCTUIIIALMUA, XPOMATO-




rpadusi), MPOBEACHUE OYMCTKU IMMOBAPEHHON COJIM, HAOJIOJCHHE W ONMUCAHUE
pe3yJIbTAaTOB MPOBEJCHUS OMbBITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs Mac-

Cbl, CO3/IaHHE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — siaeMeHT U MpocToe Be-
niectBo. HaxokneHue Kuciopoia B mpupojae, (Gpu3mdeckne U XUMHUYECKUE
cBorictBa (peakumu ropenus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOb
MOJIYYSHUS! KUCTOpOoAa B JaOOpaTOPUU U MPOMBIIIEHHOCTU. KpyroBopoT Kuc-

nopoja B npupojie. O30H — auIoTpornHas MoAu(pUKaLKg KUCIOpoia

22

TennoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
Y SHIOTEPMUUYECKHE PeaKIuU. TOTUIMBO: yrojib U METaH. 3arpsi3HEHHE BO3/yXa,

YCUIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

23

24

2.5

2.6

Bonopon — anemeHT u npocToe BerecTBo. Haxokaenue Boiopoia B mpupoe, Gpu-
3WYECKUE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI momydeHus. Kuciaorsl

U COIIU
MounspHblil 00bEM Ta30B. Pacu€Thbl M0 XMMUYECKUM ypaBHEHUSIM

®dusnyeckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopbl. HackimeH-
HbI€ Y HEHACBILIEHHbIE pacTBOPBL. PacTBOpMMOCTH BelecTB B Boje. MaccoBas
JIOJISI BEIIECTBA B PacTBOpe. XMMHUUECKHE CBOMCTBa BOAbl. OcHoBaHUs. Poib
pPacTBOPOB B MPHUPOJIE U B KU3HU uenoBeka. KpyroBopor Boasl B mpupoze. 3a-

Ipsi3HEHHE MPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI

Knaccudukamnus neoprannyeckux coeauHenuii. Oxkcunpl. Knaccuduxamus ok-
CUJIOB: coJieo0pa3yromirne (OCHOBHBIE, KUCIOTHbIE, aM(pOTEepHBIE) U HECOJIE00-
pasyronme. Homenknarypa okcusioB. @U3MYECKHME U XHUMHUYECKHE CBOMCTBA

OKCHJOB. HOJ'Iy‘-ICHI/IG OKCHJIOB

2.7

OcnoBanus. Kiaccudukanys ocCHOBaHMI: IIENOYM U HEPACTBOPHMbIE OCHOBA-
Hua. Homenknatypa ocHoBaHni. @U3NUYeCKHe U XMMHUYECKHE CBOMCTBA OCHO-

BaHuii. [lonyuenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHE cBoMcTBa KuciIoT. Pgan axkxtuBHoctH MeTamiaoB H.H. Bekerosa.

[Tonydyenue kuciaor
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Comu. HomeHnknatypa cosieil. @uU3MYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue coiseit

2.10

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COC,HI/IHGHI/Iﬁ




2.11

XUMHUYECKUH JKCIIEPUMEHT: KaueCTBEHHOE OIPENEICHUEe COACPIKaHUSI KUCIIO-
poaa B BO3JyXe, MOJIy4YeHUE, COOMpaHue, paclo3HaBaHUE U U3yYCHHUE CBOWCTB
KHCJIOpOo/ia, HaOIF0IeHUEe B3aMMOCHCTBUS BEIIECTB C KHCIOPOJOM U YCIIOBUS
BO3HMKHOBEHUS U MPEKpalleHus TopeHus (moxapa), 03HaKOMIICHHE ¢ 00pasia-
MU OKCHJIOB M OIIMCaHUE UX CBOMCTB, MOJyYCHUE, COOUpaHUE, paclio3HABAaHHE U
U3y4eHHE CBOICTB BOAOPOAa (TOPEHHUE), B3aMMOACHCTBIE BOAOPOAA C OKCHUIOM
Meau(Il) (Bo3MOXKHO HCIOJIB30BaHUE BUICOMATEPHUATIOB), HAaOIIOIeHHE 00pa3-
IIOB BELIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHIE OCOOCHHOCTEH PacTBOPEHUS
BEIIIECTB C Pa3jIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIICHUE PACTBOPOB C OIpeEie-
JEHHOW MAacCOBOM JOJIEd PACTBOPEHHOIO BELIECTBA, B3AMMOAECHCTBUE BOBI C
MeTajulaMH (HaTpUeM U KalibIleM) (BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEpHa-
JIOB), OIpEJeNIeHHE PAaCTBOPOB KHCJIOT M MIETOYEH C MOMOIIBI0 HHIUKATOPOB,
ucclieIoBaHHe 00pa3Il0B HEOPraHWYECKUX BEHISCTB PA3JIMYHBIX KIACCOB,
HaOJroIeHue M3MEHEHUS! OKPAaCKH MHIUKATOPOB B PACTBOpPAX KHCIOT U IIENO-
yell, u3ydeHue Bzaumozeiictus okcunaa meau(Il) ¢ pactBopom cepHoitl Kucio-
TBI, KUCJIOT C METaJUIAMH, PEAKIMH HEUTpaIH3alNH, MOJIydeHHEe HEPacTBOPH-
MBIX OCHOBaHUH, BHITECHEHHE OJHOTO MeTallula JPYTHM U3 pacTBOpa COJH, pe-
HICHUE SKCTIEPUMEHTAIFHBIX 3a/1a4 10 TeMe «BakHeimune Kiraccyl HeopraHude-

CKHUX COEIMHEHUIT»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

32

[TepBble MOMBITKU KJIacCUPHUKAIMKA XUMUYECKUX 37eMeHTOB. [loHsaTHe o rpymn-
nax CXOJHBIX JIEMEHTOB (IIeJIOYHbIE U IIeJI0YHO3eMeNbHbIE MeTaljIbl, rajore-
HbI, HUHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3yloT aM(pOTEpHbIE OKCUIBI U

TUAPOKCHUIBL

Ilepuonnueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 31eMeHTOB J[. 1.
MenneneeBa. Koporkonepuoanass u jymmHHONEpuoaHas dopmbl [lepuomnue-
CKOM cuctemMbl xumuueckux anemeHtoB .M. Menzaeneesa. llepuoasl u rpyi-
nbl. OUBUYECKHIT CMBICT HOPSIAKOBOTO HOMEPA, HOMEPOB MEpPUOAA U TPYMIIbI

9JICMCHTAa

3.3

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponsl. CtpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBhIX 20 XUMUYeCKUX daemMeHToB [lepnoau-
yeckoi cucreMmsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO 3JIEMEHTA

o ero noJjoxeHuto B [lepuoanueckoit cucreme JI.1. Menaeneena
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3.5

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAJI-
JUYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpyliaM U MepuojaaM. 3HaueHue
[lepuonnueckoro 3akoHa u Ileprnoanueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB

JUISl pa3sBUTHS HayKH U npakTuku. .M. MeHneneeB — y4€HbI U IpakJaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasi U HEMOJIAPHAsA) CBS3b. DIEKTPO-

OTpULATEIIPHOCTh XUMHUUYCCKHUX 3JICMCHTOB. Honnas cBsI3b

3.6

3.7

9 KVIACC

Kon

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENIN U BOCCTAHOBUTEIN

XVUMUYECKUH 3KCHEPUMEHT: U3yuyeHue OOpas3loB BELIECTB METAJIOB U HEMe-
TaJIJIOB, B3aUMO/JIeHiCTBHE TMIPOKCH/IA IUHKA C pACTBOPAaMH KUCIIOT U HIEJIOYeH,
IPOBEJCHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPHl  OKHCIUTEJIbHO-

BOCCTAHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 XumMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHU-
MHMYECKHUX DJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KNS, KAJIBLUA U UX COCIUHE-
HHUI B COOTBETCTBHUM C MOJIOKEHHUEM 3JIEMEHTOB B llepmoamyeckoil cucreme u

CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHue BellecTBa: BUJIbI XUMUYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKUX PellIE-
TOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPHUCTAJUIMYECKON PEIIETKHA U
BUJAa XUMHUYECKOHN cBsizu. Kiaccudukaius U HOMEHKIATypa HEOPTaHUYECKUX
BeIIeCTB (MEXIyHApOAHAS M TPUBHAIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3IMYHBbIM KJIAcCaM HEOPraHUYECKUX COECIUHEHUI, F€eHEeTHYe-

CKas CBA3b HCOPTaHNMYCCKUX BCIICCTB

Knaccugukanus XMMUYECKUX PeakIMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3 (deKTy, 1o n3me-
HEHHMIO CTETNEeHEH OKMCICHUS XMMUYECKHX 3JEeMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTalu3aropa). JK30- M 3HJIOTEPMHUUYECKHE PEAKLUU, TEPMOXUMHYE-

ckue ypaBHeHUs. [IoHATHE 0 CKOPOCTH XMMHUYECKOM pEeaKIuu

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonstue o




TOMOT'CHHBIX U I'€CTCPOIrCHHBIX PCaKIHAX. IlousTre 0 XUMHUYECKOM PAaBHOBCCHHU.
q)aKTOpBI, BJIMAOIIUMC HA CKOPOCTH XUMHUYCCKOH PCaKkMu 1 IMOJOKCHUC XUMU-

YECKOI'o paBHOBCCHA

1.5

1.6

1.7

2.1

OKuCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUHU, 3JIEKTPOHHBIA OalaHC OKHUCIH-
TEJIbHO-BOCCTaHOBUTENBHOM peakuinu. CocTaBlieHUE ypaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHMi C HCHOJIb30BAHUEM METOJa 3JIEKTPOHHOro Oa-

JJaHCa

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MeXxaHU3M IUCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBs3u. CteneHs auccounanuu. CHIbHBIC U CIIA0BIE AIEKTPOIUTHI.
Peakiun voHHOro oOMeHa. YcCIOBHS HNPOTEKaHUS PeakLuii MOHHOro oOMeHa,
IIOJIHbIE M COKpalIEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBOHCTBa KHUCIOT, OC-
HOBAaHUHN U coyiell B CBETE NpPE/CTaBIEHUI 00 3JIEKTPOIUTUYECKON JUccOola-

unu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHATHE O ruapoNIH3e conen

XUMHUYeCKUH OKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOACIIIMU KPUCTAIIMYCCKUX PEC-
MIETOK HEOPTaHUYECKHUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u anma-
3a), CJIOHBIX BEIIECTB (XJIOpHJIa HATPHS); UCCIEIOBAaHUE 3aBUCUMOCTU CKOPO-
CTH XMMHYECKON PEeaKIMK OT BO3JEHCTBHUS pa3IMUHBIX (AKTOPOB; MCCIETOBA-
HHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOLHUAIMHA KHC-
JI0T, 1IeJoYeil U conelt (BO3MOXHO MCIONB30BaHUE BUAEOMATEpUAIOB); IPOBE-
ACHUC OIIBITOB, WJUIIOCTPUPYIOMIUX HNPHU3HAKKW IPOTCKAHHA peaKHI/Iﬁ HNOHHOTI'O
oOMeHa (oOpa3oBaHME OCaJKa, BbIIEICHHE Ta3a, 0Opa3oBaHUE BOJbI); OMBITOB,
WIUTIOCTPUPYIOIIUX TNPUMEPLI  OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
(ropenue, peakluu pa3ioXKEeHHs, COSAMHEHHs); paclo3HaBaHHWE HEOpTraHuYe-
CKHUX BCHICCTB C ITOMOMIIBO KAYECCTBCHHBIX peaKHI/II\/’I Ha MOHBI; pCHICHUC DKCIIC-

PUMCHTAJIBHBIX 3a1a4
Hemeramier 1 ux COCINHCHUA

OO6mias xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, Xapak-
TepHbIe cTeneHu okucieHus. CTpoeHne u (pu3ndeckue CBOMCTBA MPOCTHIX Be-
IIECTB — TraJIoreHOB. XMUMHUYECKHE CBOMCTBA Ha MpuMepe XJjopa (B3auMojei-
CTBHUE C MeETaJllaMH, HEMeTajlylaMH, Ieinodamu). Xioposogopod. ConsHast
KHUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHUEe, MpUMeHeHue. [lelicTBue xaopa u
XJIOPOBOZOPOJa HAa OPraHu3M YesloBeKa. BakHelIne XJI0puIbl U UX HaXxoXK[e-

HUE B IpUpoJie

2.2

OO6mias xapaktepuctuka dieMeHTOB VIA-rpymmbl. OCoOOEHHOCTH CTPOSHUS




aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CtpoeHue U Gu3nyecKre CBOWCTBA
MPOCTHIX BEUIECTB — KUCIOPOJA M CEpbl. AJUIOTPOIHbBIE MOAU(DUKALUN KUCIIO-
pola U cepbl. XUMHUECKUe CBOMCTBa cepbl. CepoBOaOpOa, CTpoeHue, puznye-
CKME W XMMHYECKHE CBOICTBA. OKCI/II[LI CCPbI KaK NPCACTABUTCIIN KHCJIOTHBIX
okcujoB. CepHast KUCIIOTa, (pU3MUECKUE U XUMHUYECKUE CBOMcTBa (00Iume Kak
MPEJCTaBUTEIIS Klacca KUCIOT M crienuduueckue). XMMUYECKHE PeaKiu, Jie-
XKalllie B OCHOBE IPOMBILIUIEHHOI'O CIOCO0a IMOJIy4YeHHUs] CEPHOM KHCIOTHI.
[Mpumenenne. Conmu cepHON KUCIIOTHI, KAUECTBEHHAS PEaKIUs HA CYIb(aT-HUOH.
Haxoxnaenue cepbl U €€ COeIUHEHUN B MPUPOJAE. XUMHUECKOE 3arpsi3HEHHE
OKpY)KaloIllel Cpebl COCAUHEHUSIMHU Cepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE

BO3/lyXa M BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHS

2.3

24

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTo-
MOB, XapaKTEpHbIE CTEIIEHU OKUCICHHs. A30T, paclpoCTpaHEHHE B MIPUPO/IE,
¢dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupoje. AMMUaAK,
ero (u3MYecKre W XMMUYECKHE CBOWMCTBA, MOJydYeHHEe W mpuMeHeHue. Comnn
aMMOHHUS, UX (U3MYECKUE U XMMHYECKHE CBOMCTBA, mpuMeHeHue. KayecTBen-
Hasl peakiusi Ha MOHbl aMMOHMsSI. A30THasl KUCIIOTa, €€ Moly4eHue, pusndeckue
U XMMHUYECKHe CBOWCTBa (00IIMe Kak MpeAcTaBUTeNs Kiacca KUCIOT U CHelu-
¢uyeckue). VMcnonap3oBaHue HUTPATOB U COJIEW aMMOHHUS B KaueCTBE MUHe-
panbHBIX ynoOpeHHi. XHMHUYECKOe 3arpsa3HeHHEe OKpYXKarolleil cpelpl coeau-

HCHHUAMU a30Ta (KI/ICJ'IOTHI)IC AO0XKIH, 3arpA3HCHUC BO3/1yXa, ITIOUYBEI 1 BO}IOéMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
coiictBa. Oxcua docdopa(V) u dochopHas kucinora, pU3MUECKUE U XUMHUYE-
CKhe cBoiicTBa, momyueHue. Vcmonbs3zoBanue QocharoB B KadecTBe

MUHEpAIbHBIX YI00peHHit

2.5

Obmass xapaktepuctuka 3yeMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. YTIepoJ, aNIOTPOIHbIE MOIU(H-
Kalliu, PacIpoCTpaHEHWE B MpHUpoje, (HU3HUYECKHe M XMMHUYECKHE CBOMCTBA.
Ancop6mus. Kpyrosopot yrinepona B npupoje. OKCuabl yriepoaa, ux gusude-
CKHE W XUMHUYECKHE CBOMCTBA, ACWCTBUE HA KMBBIC OPTaHU3MBI, TIOJYYCHUE U
IpUMEHEHHEe. DKOJIOTHYeCKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa(IV);
TUTIOTE3a TJIOOAIIBHOTO MOTEIJICHUST KIIMMAaTa; MapHUKOBBIN 3 dekT. YroapHas
KHUCJIOTa M e€ conu, UX (PU3MYecKHe M XMMHYECKHE CBOMCTBA, MOJIy4YCHHE U
npuMmenenue. KauectBeHHas peakius Ha kapOoHaT-uoHbl. Mcnonp30BaHue Kap-

OOHATOB B 6I:ITy, MCIUIHUHC, MTPOMBIIIJICHHOCTH U CCJIILCKOM X0351CTBE




2.6

HepBOHa‘IaJ'IBHBIe MIOHATHS 00 OpTraHU4YC€CKUX BCHICCTBAX KAaK O COCAMHCHHUAX
yrijepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, 3TAHOJI, INTMICPUH, YKCYCHAA KHUCJI0-
Ta). Hx coctaB 1 XMMHYECKOE CTPOCHHUC. IlonaTtne o OMOJOrMYECKH Ba)KHBIX
BCIICCTBAX: JKHUpPaAX, 6em<ax, YJICBOJaX — W HUX POJM B KHU3HU YCJIOBCKA.

MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKHUX U HCOPraHUNICCKUX COGI[I/IHCHI/Iﬁ

2.7

2.8

Kpemuuii, ero ¢usznyueckue U XMMHUYECKHUE CBOWMCTBA, MOJYYCHHE U MPUMEHeE-
Hue. CoenuHeHust kpemMHus B mpupoxae. OOmme mnpezacraBieHus o0 OKcuuae
kpemausA(IV) u kpeMHueBoit kucinote. CHIMKAThI, UX HUCIIOJIb30BAaHUE B OBITY,
MEIWIIMHE, TPOMBINIUICHHOCTH. BakHEHINE CTPOUTEIBHBIE MaTEepPHAIbI: Kepa-
MHKa, CTEKJIO, IIEMEHT, OeTOoH, >jkene300eToH. IIpoOiembl Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KHU3HU

XUMHUECKUI HKCIEPUMEHT: HM3y4YeHHE OOpa3ll0B HEOPTaHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTHI, MIPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOpU-
MOHBI U HaOIIO/IEHNE MPU3HAKOB MX MPOTEKAHUS; ONBITHI, OTpaxaromue Gusn-
YeCKUE U XMMHYECKHE CBOWCTBA TaJIOTEHOB U MX COCAMHEHUN (BO3MOXKHO HC-
[10JIb30BAHKUE BUJICOMATEPHUAJIOB); 0O3HAKOMJIEHHE ¢ OOpas3lamMH XJIOpHUIOB (ra-
JIOTE€HU]IOB); O3HAKOMJIEHHE C 00pa3liaMu cephl U e€ COeAMHEHUSIMH (BO3MOYKHO
WCIIOIb30BaHUE BUICOMATEPUAIIOB); HAOIIOJIEHUE Mpollecca OOyTrIMBaHUs ca-
Xapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHOW CEPHON KHCIOTHI; U3YUEHHE XHUMU-
YECKUX CBOMCTB Pa30aBIEHHON CEPHOM KUCIOTHI, MPOBEACHUE KaueCTBEHHOU
peakiuu Ha cynbdar-uoH U HaOMIOEHNE TpU3HAKa €€ MPOTEKaHUs; O3HAKOM-
neHue ¢ (pU3MYECKUMH CBOMCTBaMU a3zora, pocdopa u ux coenuHeHH (BO3-
MOKHO MCIOJIb30BaHNE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX
yaoOpeHuit; moaydeHne, coOOupanmne, paclmo3HaBaHWe W U3YYCHHE CBOWCTB aM-
MHUaKa; IPOBEJICHIE KaYeCTBEHHBIX PEaKINil Ha HOH aMMOHHS U Qochar-uoH u
M3yYeHHe TPU3HAKOB HMX IPOTEKaHHs, B3aMMOACWCTBUE KOHIICHTPHPOBAHHOU
a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXKHO HCIIOJIb30BAHHUE BUAEOMATEPHUAJIOB);
U3Y4YeHHE MOJeNeld KPUCTAJUIMYECKUX PeIEToK anmasa, rpadura, Qymiepena;
O3HAKOMJIGHHE C MPOIECCOM aJCOPOIMM PACTBOPEHHBIX BEIIECTB AKTHBHUPO-
BaHHBIM YTJIEM W YCTPOWCTBOM NPOTHBOTa3a; MOJYYCHHE, COOMpaHUE, pacIo-
3HABaHHWE M U3YYEHHE CBOWCTB YTJIEKUCIIOrO rasa; MpOBEJACHHE KadyeCTBEHHBIX
peakuuii Ha KapOOHAT- ¥ CHUJIMKAT-UOHBI U HW3y4YeHHE MPU3HAKOB HUX MpOTEKa-
HUS; O3HAKOMJICHHE C MPOIYKINEH CUIUKATHOW MPOMBIIIJICHHOCTH; PEIICHHE
SKCIIEPUMEHTAJIBHBIX 337a4 1o Teme «BakHelue HEMEeTaJlIbl U UX COeIUHE-

HUA»

Merannel 1 uX COCOAUHECHUA




3.1

OOw1ast XapakTeprCTUKAa XMMUYECKUX IEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nosioxkeHus B Ilepuonuueckon cucreMe xumuueckux snemeHtos .M. Menne-
jeeBa U cTpoeHus aromMoB. CTpoeHue MeTaioB. Merammdeckas CBA3b U Me-
TaJJIM4YecKasl KpUcTajyinyeckas pemérka. JJIeKTPOXUMUUECKUN Psii HampsiKe-

HUH METALJIOB

3.2
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3.5

3.6

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue crocoObl MONTy4eHUS
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
TMJIPOKCUABl HAaTpus W Kaius. [IpyuMeHeHHe IIEeTOYHbIX METaJUIOB U MX

COE€IUHEHUN

[IlesrounO3eMENBbHBIE METAJIBI MAarHUM W KaJIbLMii: nosioxkeHue B [lepuoguue-
CKOH cucreMe xumuueckux snemeHToB [[.M. Menneneesa; ctpoeHue ux aro-
MOB; HaxO0JIeHHEe B Ipupoje. uznueckne U XMMUYECKHE CBOKWCTBA MArHUs U
KanblMs. Baxselmme coequHeHus Kanblus (OKCUA, THIPOKCHA, COJIH).

JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

AmomuHuil: nonoxkenue B Ileproanueckoil cucreMe XUMHYECKHX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpOEHUE aToMa; HAXOXKJICHHUE B pupojae. PU3NYECKUE U XU-
MHUYECKHE CBOMCTBa almoMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMuiyeckux siaeMenTon J[. M.
MeHeneeBa; CTpOCHHE aTOMa; HaxOXJIeHUE B npupojae. Puznueckue U XuMu-
YecKkue CBOMCTBa xene3a. OKcuabl, TUAPOKCHAbl U comm skeneza(ll) m xene-

3a(1Il), ux cocraB, cBOMCTBA U MOJyYEHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METAIJIOB U CILIABOB,
X (U3NYECKHUMHU CBOMCTBAMU; HM3YYCHHE PE3YyJIbTATOB KOPPO3UU METAIIOB
(BOBMOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICH-
CTBUS OKCHJIa KaJbIIUs U HATPUS C BOJIOH (BO3MOYKHO MCITOJIb30BAHHE BHIEOMa-
TEpPHUAJIOB); UCCIIEOBAaHUE CBOMCTB JKECTKOM BOJIBI; MpOIlecca TOPEHUS Keye3a B
KHCIIopo/ie (BO3MOKHO HCIOJIb30BAaHHE BHJIEOMATEPUANIOB); MPU3HAKOB MPOTE-
KaHUsl KaYECTBEHHBIX PEaKlMi Ha MOHBI (MarHus, KajablUs, ATIOMUHUS, [UHKA,

xene3a(ll) u xxenesza(Ill), mequ(Il); HabmroaeHNE U OMUCAaHUE TIPOIIECCOB OKpa-




4.1

IIMBaHUS [JJAMEHH MOHAMHU HATpUs, KaJlug U KaJblus (BO3MOXHO HCIOJIb30Ba-
HUE BHUJCOMATEPUAJIOB); HCCIIeOBaHHE aM(OTEPHBIX CBOMCTB THUIPOKCHIA
ATIOMHUHMS ¥ TUIPOKCHA [IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 3aa4 M0 TeMe

«Baxuelnime MeTaIbl U UX COCIUHEHUSY
XuMHS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u mMarepuaibl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHs U 370poBbe. be3onacHoe Mcmnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momomis NMpu XUMHYECKHUX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI 3KOJIOTMUECKOW TI'PAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpYKaro-
et cpenst [1JIK. Pons xumun B permenun sxonoruueckux mnpobdiem. [pupona-
HbI€ HICTOYHUKH YTJIEBOJOPOJIOB (Yroiib, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yueHue o0pas3I[0B MAaTEpPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUaIIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K PE3YJIbTA-
TAM OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBHOM TPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

Koxa

NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30B0-
r'0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl 0C-
HOBHOI'0 00111ero oOpa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 II0O3HABAEMOCTH SIBIICHUH npupoabl, IOHHUMAaHUC 00BEKTUBHOM 3Ha-
YUMOCTH OCHOB XHMHYCCKOM HAYKHM KakK obnactu COBPCMCHHOI'O €CTC-
CTBO3HaHUs, KOMIIOHCHTA 06111617[ KYJIbTYPBI U HpaKTquCKOﬁ acsa-
TCJIBHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6HICCTBa; IIOHHUMa-

HHUC MCCTAa XUMHUU CPCAU APYIUX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX MCCJICAOBAHUSA BCHICCTB W U3YUYCHHA XWMU-
YECKHUX peaKI.IHfI; YMCHHUE HCIIOJIB30BATL MOICIH IJIA 00BSICHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

o ctepax npodhecCHOHATBFHON JesITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJOTHUAMHU, OCHOBAHHBIMU Ha AOCTHXXCHUAX XHU-
MUYECKOW HayKH, YTO IMO3BOJHUT OOYYAIOIIMMCS paccMaTpUBaTh XH-
MHUIO Kak cepy cBoeit Oyayien mpodeccuoHaIbHON NeATeIbHOCTH U
cenaTh OCO3HAHHBIN BHIOOP XMMHH KaK MPOGUIBHOTO MpeaMeTa Mpu

nepexo/ie Ha YpOBEHb CPEHETO 00IIero 0opa3oBaHus

Branenue cuctemMol XMMUYECKUX 3HAHUM M YyMEHHUE NPUMEHATH CH-

CTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIINE XUMUYECKUE TIOHATUS: XUMHUUECKUIA JIEMEHT, aTOM, MOJIe-
KyJa, BEIIECTBO, IIPOCTOE M CIOKHOE BEIIECTBO, OAHOPOAHAS M HEO-
HOPOJ/IHAsi CMECh, OTHOCHTENbHBIE aTOMHAs W MOJIEKYJISIpHAs Macchl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIH 00BEM, OK-
CHJI, KUCIIOTA, OCHOBaHME, CONb (CPEAHsis), XUMHUYECKas peakius, pe-
aKIMU COCIMHEHMS, PEaKIUH Pa3JIOKEHHS, PEaKIN 3aMeICHNUS, peaK-
U 0OMEHa, TeIIOBOM 3((EeKT peakluu, 9K30- U SHAOTEPMUUYECKUE
pEaKIHy, pacTBOP, MAaccoBas A0JISI XMMHUYECKOTO JIEMEHTA B COEIMHE-
HHUH, MaccoBasi JI0JI U MPOLIEHTHAs! KOHLIEHTPALUS BEIl[eCTBA B PACTBO-

pe, sAPOo aToma, SJIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTAaIIb, PaTyC




22

23

aTOMa, BAJICHTHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBSI3b, DJIEKTPO-
OTPULIATENILHOCTD, MOJISIPHAsi U HEMOoJspHas KOBAJCHTHAs CBS3b, MOH-
Hasl CBSI3b, METAJUTMYECKAs CBSI3b, KPUCTAJUIMYECKAsl peléTKa (aTOMHas,
MOHHAsI, METAJJTHYECKasi, MOJICKYJIsipHAasi), MOH, KaTUOH, aHUOH, JJICK-
TPOJUT U HEIIEKTPOJIUT, JIEKTPOIUTHUYECKAS TUCCOLMALNSA, PEAKIIUU
MOHHOTO OOMEHA, OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKIHH, OKHC-
JIUTEIIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, JIEKTPOJIN3,
XUMHYECKOE PAaBHOBECHE, OOpaTHUMbIE W HEOOPATHMBIC PEaKIUH, CKO-
pPOCTh XMMHUYECKOH peakuuu, katanusarop, 111K, koppo3us meraiios,

CIUTaBbI
OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXpPAaHEHHUS MacChl, Ie-
puoaunueckuii 3akon .M. MeHaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aK0H ABOTa/Ipo

TCOpPHUU XUMHUH: AaTOMHO-MOJICKYJIApHAs TCOPUA, TCOPUS IJICKTPOJIUTU-

YeCKOH JUCCOLUAIN

Bnangenue ocHoBamMu XUMHYCCKOM I'paMOTHOCTH, BKJ'II-OLIaIOI_I_ICI‘/'II

3.1

YMEHHE MPaBUIIbHO UCIOIb30BaTh H3yUEHHbBIE BEIIECTBA U MaTepUaIbl
(B TOM 4HMcIIe MUHEpaJIbHbIE YI0OpEHHs, METAIJIbI U CIUIABbI, MPOIYK-
Thl TEepepadOTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOAOPOJOB (YT,
HOPUPOJHOro rasza, HeTH) B OBITY, CEITLCKOM XO3SHCTBE, HAa MPOM3-
BOJICTBE U NTOHMMAaHME 3HAYEHUS >KUPOB, OEJIKOB, YIIEBOIOB AJIs Op-
raHW3Ma 4YeJIOBEKa; YMEHHE IIPOrHO3UPOBATh BIUSHUE BELIECTB U XU-

MUYECKHX TPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPYKAIOIIYIO MPH-

ponHyto cpety

3.2

3.3

3.4

YMCHHUC HHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMH OPYTrUux

y4eOHBIX MPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHUKAMM HH(OpMaLUU
N0 XUMHM (Hay4yHas W HAy4YHO-TIONMYJSIpHAs JHMTEparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHHWBATh MH(GOPMAIUIO O BEILIECTBAaX, UX Mpe-
BpALICHUAX U IIPAKTUYECKOM IIPUMEHEHUN U YMEHUE UCIIOJIb30BaTh €€

JJI1 pCHICHUA y‘le6H0-H03HaBaTeJ'II)HI)IX 3aga4

BnageHne oCHOBaMH MOHATUHHOTO anmapaTa ¥ CUMBOJUYECKOTO SI3bI-
Ka XHMHUHU JUIS COCTaBJIECHUS (OpPMYN HEOPraHMYECKUX BEILECTB,

YpaBHEHUN XUMUYECKUX PEAKIIHMI; OCHOBAaMU XUMHUYECKOW HOMEHKIIa-




Typbl (IUPAC 1 TpuBHaIBEHON)

VYMeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOHquCKOfI

CUCTCMC C YUCJIOBBIMH XapPAKTCPUCTUKAMU CTPOCHHUA aTOMOB XUMHUYC-

5 CKHMX JJIEMEHTOB (COCTaB M 3apsl sapa, OOIIee YUCIO SJICKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB M0 YHEPreTHYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAUS U KaIbLIUS
[IpencraBienue O MEPUOJUYECKONW 3aBUCUMOCTH CBOWCTB XUMHUYE-
CKHX DJIEMEHTOB (paryc aToma, dJIEKTPOOTPUIIATEILHOCTH ), TPOCTHIX
6 U CJIOXKHBIX BEIIECTB OT MOJIOKEHUS 3JeMeHTOB B [lepuomuueckoit
cucteme (B MaJIbIX NIEPHOAAX U TIIaBHBIX MOJATPYIIAX) U ICKTPOHHO-
ro CTPOCHHS aToMa
7 YMmenue kinaccuuuupoBath:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOpraHUYECKUE BEIeCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue ornpenensiTh:
g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYCECKUX JJIEMEHTOB, 3apsil
' HMOHA
g2 BUJI XUMUYECKON CBSI3U U THUIl KPUCTAJUIMYECKON CTPYKTYPHI B COENIH-
' HEHUSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIHUTENb U BOCCTAHOBUTEIIh
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, aimMas, Kpem-
9.1 HUH, azot, pocdop, cepa, xjaop, HaTpUH, KA, MarHUM, KaJIbIIHH,
ATIOMUHUM, JKeJe30)
CJIOXHBIX BEIECTB, B TOM YHCJIE UX BOJHBIX pacTBOPOB (BO/AA, aMMH-
aK, XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCHIBI U THAPOKCUIBI METAILIIOB [—
92 ITA rpynm, amomunus, meau (II), uunka, sxene3a (II u III), okcumsr
' yraepona (II u IV), kpemuns (IV), azota u dhocdopa (III u V), cepn
(IV u VI), cepuucras, cepHas, a30THCTas, a3o0THas, (ocdopHas,
yroJibHast, KpeMHUEBAs! KUCIOTa U X COJIH)
93 MPOTHO3HPOBATh M XapaKTEPHU30BaTh CBOIMCTBA BEIECTB B 3aBUCHMO-

CTHU OT UX COCTaBa U CTPOCHUS, IPUMCHCHUC BCIICCTB B 3aBUCUMOCTHU




OT UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMUYECKUX MPEeBpaIlieHuit

B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHUs PEaKLUi, B

10
TOM YHUCIIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
' (rpymm) HEOPraHU4YECKUX BELIECTB
10.4 MOJATBEPXKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCIATh (IPOBOAUTE PACUYETHI):
11 OTHOCUTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, Mac-
' COBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA B COCTMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIMi U HAXOAUTh KOJHMYECTBO Bellle-
' CTBa, 00BEM U MacCy peareHTOB WU MPOIYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJaMU HAy4YHOTO TMO3HaHUs (HaO0/IeHHue, U3Mepe-
121 HUE, DKCIIEPUMEHT, MOJISIMPOBAHNE) MIPU U3YUEHUHU BEIIECTB U XUMHU-
' YECKHX SIBJICHUH; yMeHUE CHOpMYIUPOBATh MPOOIEMY U MPEIOKUTH
IIyTH €€ pelieHus
122 6e3omacHoil paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU, XUMUYECKOW TO-
' Cyzio¥ U JTabopaTOpHBIM 000PYAOBAHUEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHus
123 3JI0pOBbSI U OKPYXKAIOIIEH MNPUPOJAHON Cpeapl; MOHHUMAaHHUE Bpeaa
' (omacHOCTH) BO3JIEHCTBUSI HA JKUBBIE OPTaHU3MBI ONPEACTEHHBIX Be-
IIECTB, CIIOCOO0B YMEHBIIICHHUS W TTPEIOTBPAIICHUS UX BPEIHOTO BO3-
IEeNCTBUSA
3 Hanuuue nmpakTHUecKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CJEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHUE U OMHUCaHne (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢ GUBMYECKUMU ¥ XUMHYECKUMH SIBJICHUSMU; OMBITHI, WITIOCTPUPY-

HOIUC MPU3HAKU IPOTCKAHUSA XUMHUYCCKUX peaKum”I




13.2

U3ydeHHe crioco0OB pa3feieHHs CMecer

13.3

IMOJIYYCHHUE KUCIIOpOJa U U3YUCHUE €TO CBOﬁCTB; IMOJIY4€HHUE BOJOPO-
Ja 1 U3y4CHUC CTO CBOfICTB; MOJIYYCHHEC YIJICKHCIIOTO ra3a U HU3ydc-

HHUEC €T0 CBOI>'ICTB; IMOJIY4CHHNEC aMMHAKa U U3YUCHUEC €TI0 CBOICTB

13.4

13.5

13.6

13.7

MPUTOTOBJICHHE PACTBOPOB C OMpPEEIEHHON MAacCOBOM JI0JIel pacTBo-

PEHHOrO BelECTBa

MIPUMEHEHHUE WHIUKATOPOB (JTaKMyca, METHIIOpaHka u ¢eHondraneu-
Ha) IS OMPEJCIICHUs XapaKTepa CPe/ibl B pacTBOPAxX KUCIIOT M MIEI0-

el

HCCIICIOBAHNE M OIKMCAHNE CBOMCTB HCOPraHnM4CCKUX BCHICCTB pPa3JIM4i-
HbIX KJIACCOB; M3YYCHUC BSaHMOHeﬁCTBHH KHCJIOT ¢ MCTalllaMHd, OKCH-
JaM1 METAJIJIOB, paCTBOPHUMBIMH U HEPACTBOPHUMBIMU OCHOBAHUAMM, CO-
JAMH; IIOJTYYCHHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OAHOI'O
MeTaJllla APYrMM U3 pacTBOpa COJH; HCCICAOBAHHC aMQ)OTepHBIX

CBOICTB THAPOKCHUIAOB AJIFOMHUHUA 1 IHUHKA

pelIeHre IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacCh
HEOPraHWYECKUX COEAUMHEHUN»; «DNEKTPOJUTUYECKAs IUCCOLUA-
nus»;, «BaxkHeHIre HeMeTauIbl U UX COCOUHCEHMA», «BakHeume

MCETAJJIbI 1 UX COCAUHCHUA)

13.8

14

14.1

14.2

XMMUYECKHE 3KCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKa-
HUSl peaklMii MOHHOrO OOMEHa; KaueCTBEHHBIE PEaKIMH Ha MPUCYT-
CTBYIOLIME B BOJHBIX pacTBOpax HMOHBI: XJOPHUI-, OPOMHUI-, HOIAM]I-,
cynedar-, gocdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHMUSI, MarHus, Kajblis, aJIOMHHHUS, XKene3a (2+) u xe-
ne3a (3+), menu (2+), MUHKA

Ymenue:

MIPEACTABISITh PE3YyIbTAThl IKCIIEPUMEHTA B (hOpME BBIBOJIOB, JI0Ka3a-
TEJIbCTB, TPaUKOB U TAOIUI] U BBIABIATH SMIUPUUYECKUE 3aKOHOMED-
HOCTH

YCTaHaBJIMBATh CBSI3U MEXJy pealbHO HaOJI0JaeMbIMH XUMHUECKUMHU

SBJICHUSIMU U TPOLIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hs BEIIESCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMBI 1 MOJICKYJIbI. Xumudaeckue 3jeMeHThl. CHMBOJIBI XUMUYECKHX DJIEMEH-
TOB. HpOCTHe " CJIOKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHas aromHas macca. OTHOCH-
TCJIbHAsg MOJICKYJIIpHad Macca. MaccoBast gois XMMHYECKOTO 3JIEMEHTa B CO-

CANHCHUU

1.5

1.6

KomunyecTtBo BemectBa. Moabs. Monsipaas Mmacca. MonsipHblid 00bEM razoB. B3a-
MMOCBS3b KOJIMYECTBA, MACChI M YUCJIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuuss U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonuueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynmnsl. @U3NYECKUl CMBICH MOPSAKOBOTO HOMEpA,

HOMCPOB IICpUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otomnbl. DnexTpoHbl. CTpoeHMe
JJIEKTPOHHBIX 000JI0ueK aTOMOB NepBbIX 20 XuMHUeCKUX 3eMeHToB [lepuonu-

yeckoil cuctemnl .M. MeHaeneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
NEePUOOB, Kallns, KaJblus (paguyca aToMOB, 3JIEKTPOOTPULIATEIbHOCTH, METAJI-
JMYECKUX U HEMETAUNINYECKUX CBOMCTB) M HUX COEAMHEHMH B COOTBETCTBUU C

ITOJIOKCHHUEM JJIEMEHTOB B HepnoaneCKoﬁ CUCTEMEC U CTPOCHUEM UX aTOMOB

Crpoenue BemecTsa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (MOJISpHAS ¥ HETMOJSPHAS) CBSI3b. DIIEKTPOOT-

pHULHATCIIbHOCTh XUMUYCCKHUX 3JIEMCHTOB. Honnas cBs3s. Metanandeckas CBsI3b

3.2

Tunsl KpUCTATUITMUECKUX PEHIETOK (aTOMHAs, MOHHAs, METAJUIMYECKasi), 3aBUCH-

MOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTA/UIMYECKOU PEIIETKU U BHUJA XUMHUYE-




CKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUWYCCKHUX BEIICCTB. Hemeranner u ux co-

CAUHCHU. MeTamisl 1 UX COCAUHCHUA

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COSAMHECHHN: OKCHIIOB (CO-
neo0pa3yromue: OCHOBHBIC, KHCIIOTHBIC, aM(pOTEPHBIE) U HECOJIC00Pa3yOIIHE;
OCHOBaHMHU (IIETOYM M HEPACTBOPHMBIE OCHOBAHMSA); KHCIOT (KHUCIOPOACONEP-
)Kare U OeCKUCIOPOIHbIC, OHOOCHOBHBIE U MHOTOOCHOBHEIC); coyied (cpen-

HUX U KHUCJIBIX )

PuU3nYeCKUue U XUMUYECKUE CBOMCTBA MPOCTBIX BEIIECTB-HEMETAIIIOB: BOAOPO-

1, XJ0pa, KUCIopoa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IOPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJIOMHUHUA, KCIIC3a. SHCKTpOXI/IMI/I‘-ICCKI/II\/JI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

dusznyeckrue U XUMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

duznyeckue U XUMUYECKHE CBOMCTBAa OKCHIOB HeMeTalioB: cepsl (IV, VI), azo-
ta(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumuyeckure cBoMcTBa okcuoB: MeTaiwioB IA-IIIA rpynm, muka, meau(Il) u xe-

ne3za(Il, III). TTomydyenne OkCHI0B METAIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHune OCHOBaHMM U
aM(OTEpHBIX THJIPOKCHUJIOB

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yrompHOU. Ocolbie
XUMUYECKHE CBOMCTBA KOHIIEHTPHUPOBAHHOM CEPHOM M a30THOW Kuciaot. [lomy-
YeHHE KUCIIOT

OO0me xuMHYECKHe CBOMCTBA cpenHux cone. [lomyuenue conei

[Tonyuenue, coOupanue, pacrio3HaBaHUE BOAOPOJa, KUCIOPOIa, aMMHUaKa, yrie-

KHUCJIOI'o ra3a B JIa60paTOpI/II/I

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B NMPOMBINUIEHHOCTH. O01me

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB

4.12

I'ereTmueckas CBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

XUMUYECKUE PEaKIuu




5.1

Knaccudukanus XuMHUYecKuX peakiuil Mo pa3IMyHbIM MPU3HAKaM: MO YHUCITY U
COCTaBy y4YacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo n3me-

HEHHIO CTEIICHEH OKMCIICHUS XUMHUYIECKHX DJIEMCHTOB

5.2

53

54

TennoBoii A3 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIUU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKMCIEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OanaHc
OKHCJIMTEITBHOBOCCTAHOBUTEIBHON PEAKIIUN

Teopust aneKTpoIUTHYECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn JUuCCoanmumn

5.5

Peakuiuu moOHHOTO obMeHa. YciaoBHs IMPOTCKAHHA peaKHI/Iﬁ HMOHHOT'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XuMus u OKpYyKaromasa cpeaa

6.1

BewmectBa u MaTtepuansl B NOBCEJHEBHOW XM3HM uenoBeka. be3omacHoe uc-
MOJIb30BAHKE BEUIECTB M XMMUYECKUX PEaKIUid B taboparopuu u Owity. [lepBas

NNoMoIub IMpu XUMHUYCCKUX 0KOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAIolle cpebl (KHUCIOTHBIE AOXIM, 3arpsizHe-
HUE TIOYBBI, BO3/[yXa M BOJIOEMOB), CIIOCOOBI €ro mpenoTBpanieHus [IpenensHas
nomyctumasi kKoHteHTpaius Bemect ([11K). Ponb xumuu B pemieHun 3KoI0ru-
YeCKUX MpolseM. YCHiieHHe MapHUKOBOro d(ddekrta, pa3pylieHue 030HOBOTO

CJI0sA

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COETMHEHUH B
OBITY, MEUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM Xo3sicTBe. [IprMenenune me-
TAJIJIOB U CIUIaBOB (CTajb, YYI'yH, TIOPATIOMUHHMA, OpOH3a) B OBITY M MPOMBIII-
JICHHOCTH WX coenHeHu. [ToHsITHe 0 KOpPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI

3alIUThI UX OT KOPPO3UU

6.4

[TpuposHbIe UCTOYHUKHU YTIIEBOJOPOIOB (Yroib, IPUPOAHBIN ra3, HedTh), Ipo-

JOYKTHI UX nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHaYanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTIie-
pozaa (MeTaH, 3TaH, ITUJIEH, alleTUIIEH, 3TaHOJI, TIMLIEpUH, YKCycHas Kuciora). [To-
HATHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KHUPAX, OCNKaX, yrIIeBOJaX — M UX PO-

JIX B ’)KM3HH YC€JIOBCKA

PacuéTrr:

7.1

o (opmynaMm XUMHUYECKUX COeTUHEHUI




7.2

Macchl (MacCOBOM) JI0JIM pacCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHO-
'O MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






