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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTAB-
JieHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTellib-
HOM MIporpaMMbl OCHOBHOrO oOmiero ooOpas3oBaHus, mnpenacraBieHHbIX B OI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIUTAHHUS U C
y4€TOM KOHIEMUMU TpernojaBaHus y4eOHOro mpeamera «XuMmus» B oOpa3oBa-
TEJBHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1no xuMuu 1aét NpeCTaBICHUE O LEIAX, 00IIel cTpaTeruu 00y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIMXCSA CPEJCTBAMH YIEOHOTO TpEeIMeTa,
yCTaHaBIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp’KaHUE, MpeayCMaTpUBaeT pac-
MpEAEICHUE €ro Mo KjlaccaM U CTPYKTYPUPOBAaHHE MO pa3feiaM U TeMaM Mpo-
I'pPaMMBI I10 XUMUH, ONPEIEISAET KOJIMUYECTBEHHBIE U KAYECTBEHHBIE XapAaKTEPUCTH-
KU COJIEpXaHUS, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3yUYEHU XUMHUH C Y4é-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOr0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOYYAIOIIMXCS, ONpPENesieT BO3MOKHOCTH IpeIMETa
JUIs peaiu3aluu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIETr0 O0Opa30BaHUs, a TaKkKe TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE LI€JIeH U3y4eHHUs MIPEeAMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHOM JEATEIbHOCTH 00YYarolerocs 1mo ocBoe-
HUIO y4eOHOIO COJIepPIKaHuUS.

3HaHWE XMMHHU CIIY>)KHUT OCHOBOHM Il (JOPMUPOBAHUS MHUPOBO33pEHUSI 00Y-
YarOUIErocs, €ro NpeaCcTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTpaloT (popMUpYyEMbIE XUMUEW MIPEACTABICHUS O B3aUMONPEBPAILEHUAX YHEPTUU
¥ 00 DBOJIIOIMHM BELIECTB B MPUPOAE, O MYTAX pPEUICHUS IO00ANbHBIX MPOoOIeM
YCTOMUYHUBOTO PA3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTrETUUECKOU, MUILIEBON U
IKOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET pea3aliii BO3MOKHOCTEHN Il CaMOPa3BUTHS U (pOPMHUPOBa-
HUS KyJIbTYpbl IMYHOCTH, €€ 0011el U (PYyHKIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ| B ()OPMHPOBAHHE MBIIUJICHUS] U TBOPUYECKUX CIIOCOOHOCTEH
00y4aroluxcs, HaBbIKOB UX CAMOCTOSATEIbHONW y4eOHOU NIeATeNbHOCTH, dKCIEpHU-
MEHTAJbHBIX U MCCIIECOBATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B IMOBCEIHEBHOM
YKU3HH, TaK U B MPOPECCUOHANBHON JeATENbHOCTH;

3HaKOMHUT €O CIeHU(UKON HaydHOTO MBIIIICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJIsiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaIOINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0Opa3oBaHHe 00Y4AIOIIUXCSI.



JlanHble HampaBieHUs B OOyYE€HUH XHUMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
coJepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBJSETCS MeJarornyecku afanTupo-
BaHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHH Ha OINpeAeTIEHHOM 3Tarne e€ pa3Bu-
THS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIMIMMUCS CUCTEMBI IEPBOHAYAIBHBIX TOHATUN XUMHUHU, OCHOB HE-
OpraHU4YEeCKON XMMHHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATUNA OpraHHYe-
CKOU XUMUH.

CrpykTypa coaepkaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona k €€ m3ydeHnro. CopepkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakiuu. O6€ 3T CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 1O MPUHIIMITY MOCIIEA0Ba-
TEJIBbHOTO PAa3BUTHsI 3HAHWHW HA OCHOBE TEOPETHUECKHUX IPEICTaBICHUN Pa3HOTO
YPOBHS:

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

— [Iepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— IPEJCTaBICHUNA 00 3JEKTPOIUTHUECKON AMCCOLUAINK BEIIECTB B PacTBO-
pax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKH IIOJY-
YEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue nporpaMmMbl 0 XUMHHM CIIOCOOCTBYET (hOPMHUPOBAHHIO MPEACTAB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIIONICH HAy4YHOM KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOU MPHUPOJIBI, IEHHOCTHOIO OTHOLIEHHS K HAYYHOMY 3HAHUIO U METOJAM I10-
3HAaHMS B HayKe. M3ydyeHne XUMHUH MPOUCXOIUT C IPUBJICYCHUEM 3HAHUM U3 paHee
U3YYEHHBIX y4eOHBIX peAMeToB: «OKpyKaromuii Mupy», «buonorus. 57 kimacce»
n «Puzmka. 7 Kmacey.

[Ipn M3ydeHun XUMUU MPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUN OCHOB XMMUYE-
CKOM HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUUECKOH JesITelNb-
HOCTH 4YEJIOBEKa M KAaK OJHOrO0 M3 KOMIIOHEHTOB MHMPOBOM KyJbTYphl. 3ajada
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BOKHEUIIUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUM, TOCTYM-
HBIX 0000ITIEHUI MUPOBO33PEHYECKOTO XapaKTePa, SI3bIKa HAYKU, B PUOOIIICHUH K
Hay4YHBIM METOJAaM MO3HAHUS MPU U3YYEHUH BEILECTB U XMMUYECKUX PEAKLUM, B
(GOpMUPOBAHNY U PAa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B y4eO-



HO-TI03HABATEIbHON U yueOHO-HUCCIIEeI0BATENIbCKON I€ATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 0e30macHOro oOpaIieHus ¢ BEIeCTBAMH B TOBCEAHEBHOMN KU3HHU.

[Tpu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3HAaYEHHE MPUOOPENH TaKHe 111, KaK:

— (popMupoBaHUE UHTEIEKTYaIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEHICHUH, CIOCO0-
HOM aTaTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHMs] Ha CHUCTEMaTHYecKOoe MpUOOIIeHHe 00ydaro-
HIMXCSI K CaMOCTOATEIBHOM IMO3HABATENIbHON JIEATETbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH;

— obecrieueHne ycIoBuil, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00yUYAIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIONIMX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— opmupoBaHue 001IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM YHCJIC YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY’KAIOIIETO MHU-
pa, UCTIIOJIb3YSI 3HAHUS ¥ OTIBIT, TTOJIYYCHHBIC PU U3YyUYEHUH XUMUHU, IPUMEHSATH UX
IIPU pelieHu Ipo0JIeM B OBCETHEBHOM KU3HU U TPYIOBOM JCSATEIHHOCTH;

— (hopmupoBaHHe y 00y4aIOMIUXCS TYMAHUCTUYECKUX OTHOIICHUM, MOHUMA-
HUS [IEHHOCTH XUMUYECKUX 3HAHUH ISl BEIPAOOTKH SKOJIOTMYECKHU 11eJIeco00pas-
HOTO TIOBEJICHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIETSX COXPAHEHHUS CBOETO
3JI0POBBS U OKPY’KaIoLel IPUPOJHON Cpeibl;

— pa3BUTHE MOTUBALUU K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHUS 00IIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MpOo(uIIsi U HAPaBJIECHHOCTHU JabHEUIEero 0O0y4eHusl.

Oo1ee 4ncno yacoB, OTBEAEHHBIX TSI U3yYEHHUS] XUMUW HA YPOBHE OCHOBHO-
ro o0mrero odpa3zoBanus, coctapisier 136 yacos: B 8 kimacce — 68 yacoB (2 vaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. Ou3nueckue CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHHE Be-
niectB. [loHsiTHE O MeTOHaX Mo3HaHMs B XUMUU. Uuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JEMEHTBI. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U coKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3a-
KOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcuTenbHass aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUHMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
Macchl M YUCJIa CTPYKTYPHBIX €AUHUIL BenlecTBa. Pacuérel mo dhopmyiiamMm xumMuue-
CKHX COETUHEHHU.

Pu3NYeCKUe U XUMHUYECKUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX peaKlui (COeTMHEHUS, Pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAONIOACHUE (U3HUe-
CKMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, paCTUpPAHUE caxapa B CTyIKe, KUIIEHUE U
KOH/JICHCAI[Usl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICMCTBHE MeJla C KHCJIOTOW) SIBIIEHWH, HAOIIOJIEHUE W OMUCaHUE
MPU3HAKOB MPOTEKAaHUsI XUMHUYECKUX peakuuid (pas3iioKeHHe caxapa, B3auMoJei-
CTBUE CEPHOM KHUCIOTHI C XJOpUAOM Oapus, paznoxenue ruapokcuaa meau (11)
MIpU HarpeBaHUU, B3aUMO/JICUCTBUE Kele3a ¢ pacTBopoM cosid meau (11), uzyuenue
CIIOCOOOB pa3JeieHus] CMeCcel: ¢ TIOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BhITIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadus, NMPOBEICHUE OYHMCTKU TMOBAPEHHON COJIH,
HaOJIOZICHUE U ONMUCAaHUE PE3YJbTATOB MPOBEJECHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMS MacChl, CO3JaHIe MOJIEeTIeH MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxHelne npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmoposa — 3neMeHT U mpocToe
BelecTBo. Haxoxenue Kuciaopoia B mpupoje, GU3ndeckne U XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Okcumsl. [Ilpumenenue kucaopoa. CriocoObl MOTyUYeHUS
KHCIIOpOJia B JIAOOPATOPUM U MPOMBILUIEHHOCTU. KpyroBopoT Kuciopoja B npu-
pozne. O30H — armoTpornHas MoAU(UKAINS KUCIOPOIa.



TennoBoit 3PPeKT XMMUIECKON peaKkiuu, TEPMOXUMUYECKUE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3AY-
Xa, YCUJICHUE TapHUKOBOTO 3 deKTa, pa3pymieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT U mpocToe BemecTBo. HaxoxkaeHne Boiopoia B Mpupo-
ne, (usmveckue MU XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI MOJTYyYEHUS.
Kucnors! u conu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusuyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbsl. Hackl-
IICHHBIE U HEHACBIIICHHBIE PACTBOPBL. PacCTBOpMMOCTB BElIECTB B BojJie. MaccoBas
JI0JIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHus. Ponb pac-
TBOPOB B IPUPOJIEC U B KU3HU YesioBeka. KpyroBopoT BoJibl B puUpoje. 3arpsizHe-
HUE NPUPOAHBIX BOA. OXpaHa U OUKCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIE, aMPOTEpHBIC) U HecolieoOpa-
3yromne. Homenknatypa okcu10B. @U3NYECKUE U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus ocHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. HomeHnkiarypa ocHoBanuii. ®U3nyeckue 1 XuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonydenue ocHOBaHUI.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOMCTBA KUCNIOT. P aktuBHOCTH MetaiuioB H. H. bekerosa. [Tomy-
YEHUE KUCJIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTrueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJEpKaHUs KUCIOpOJa B BO3/IyX€E, MOTyUYECHHE,
coOupaHue, paclio3HaBaHUE M W3Y4YEHUE CBOWMCTB KHCIIOPOJa, HAOIIOJACHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBHS BO3ZHHUKHOBEHHS U MPEKpaIeHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUJIOB U ONMUCAHUE UX CBOMCTB,
MoJlyuyeHue, coOupaHue, paclio3HaBaHUE U U3y4eHUE CBOMCTB BOJI0poia (TOpeHue),
B3auMojielicTBre Boaopoaa ¢ okcuaoMm meau (I1) (Bo3MOXKHO MCIOJIb30BaHUE BH-
JeoMaTepruanon), HabJIOIeHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIE0-
BaHME OCOOECHHOCTEH pacTBOPEHUS BEUIECTB C PA3JIMYHON pPacTBOPUMOCTHIO, IPH-
TOTOBJIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOW JIOJIEM PACTBOPEHHOIO BeEUIE-
CTBa, B3aUMOJICHCTBHUE BOJIbl C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHUJACOMATEPHUAJIOB), MCCIIEIOBaHNE OOpa3lloB HEOPTaHMYECKUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIO/IEHWE W3MEHEHUS OKPACKH WHJIUKATOPOB B
pacTBopax KHUCJIOT W IIeJIouel, u3ydeHue B3aumojercTBus okcumpa meau (II) c



PacTBOPOM CEPHOM KHUCIOTBI, KUCIOT C METAJUIAMH, PEAKIIMHA HEUTpaIu3aluu, IMo-
JyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO METajjla JIPYTUM W3
pacTBOpa COJM, PELIEHNE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHenmmue Knac-
Chl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauuecku 3akoH u Ilepuoaumyeckass cucreMa XUMHUYECKHX IJIe-
MeHTOB /I. U. MenaeneeBa. CtpoeHne aToMOB. XMMHYeCKas CBsA3b. OKUCIH-
TeJIbHO-BOCCTAHOBUTEIbHbIC PEaAKINHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIET0OYHO3EMENIbHbIE METaIbI, rajio-
TeHbl, HUHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u niuuHHonepuoaHas gopmel [lepuoanue-
CKOM cucTteMbl xuMuieckux aneMeHToB [[. M. Menneneesa. llepuoabl U rpyIrsl.
OU3NYECKUN CMBICI MTOPSAIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIBI JIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuMHuueckux snemeHToB [lepuoanue-
ckoil cucremsnl [[. 1. MenneneeBa. XapakTepucTUKa XMMUUYECKOIO 3JIEMEHTA I10
ero nojokeHuto B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pajuyca aTOMOB XMMHUUYECKHUX JJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U IEPUOAAM.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTHS HAyKU U npakTuku. [. 1. MenaeneeB — yu€Hbli U rpax-
JTaHWH.

Xumuyeckas cBsizb. KoBajieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSI3b. DJICK-
TPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucnenusa. OKUCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoiec-
Cbl OKHUCJIEHUS U BOCCTAHOBIICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA IMHKA C pACTBOPAMH KHUCJIOT U LIEJI0OYEH, IPOBEAEHUE ONBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKluil (TopeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceazu

Peanuzanusi MeXNpeIMETHBIX CBSI3€U MPU U3YYEHUHU XUMHUHU B § KJlacce Ocy-
MICCTBIISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK W TOHSTHM, SABJISIONIMXCA CHUCTEMHBIMHU I OTHEIBHBIX NPEAMETOB €CTe-
CTBEHHO-HAY4YHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYyYHBbIE TIOHATHUSA: HAYYHBIA (PaKT, TMIOTE3a, TEOpus,
3aKOH, aHallu3, CUHTE3, KIacCUu(PUKAIMs, TEPUOTUIHOCTh, HAOIIOACHNUE, IKCIIEPH-
MEHT, MOJEIIMPOBAHNE, U3MEPEHNE, MOJENb, SIBJIICHUE.

@duznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUCCKUN 3apsi]l, BEIIECTBO, TE€JIO, 00BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XUMHYeECKasi peaKIHsA

[lepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHrue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XH-
MUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KaJHs, KaIbIU U UX COEAUHEHUN B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CuCTeEME U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMAYECKON CBSA3U. THIIBI KPUCTAIUIMYECKUX pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaccaM HEOPTaHWYECKUX COEIIH-
HEHUI, TEHETHUYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuysa XuMA4eCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
Y COCTaBY Yy4YaCTBYIOIIMX B PEaKUMU BELIECTB, O TEIJI0BOMY 3 (]exTy, 1o uzme-
HEHUIO CTENEHEH OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U IHAOTEPMUYECKHE PEAKLIUU, TEPMOXHUMHUYECKUE
YpaBHEHMUS.

[TonsiTue o ckopoct xuMuUyeckor peakuuu. [loHsTHE 00 OOpPATHUMBIX U HE-
0o0OpaTUMBIX XUMHUYECKUX peakuusax. [[oHaTHe 0 TOMOre€HHBIX U Te€TePOreHHbIX pe-
akiuax. [lonstne o karanuze. [loHsTHE O XMMHUYECKOM paBHOBeCHH. DaAKTOPBHI,
BIMSIOIINE HA CKOPOCTh XMMHUYECKON PEaKIMM U MOJOKEHHE XMMHYECKOrO paB-
HOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHNE YPABHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CUIIbHbBIE U C1A0bI€ SJIEKTPOJIUTHI.



Peakuuu noHHOro oOMeHa. Y CioBUs MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE U COKpAILEHHBIE NOHHBIE ypaBHEHUs peakiuil. CBoWCTBa KHCIIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIJIOB M HEMETAJUIOB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJI0-
puaa HaTpusi), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peakiuu OT
BO3JICUCTBUSI PA3IMYHBIX (DaKTOPOB, HCCIEOBAHUE AIIEKTPOIPOBOIHOCTH PAaCTBO-
POB BEIIECTB, Mpollecca TUCCOIUAIMU KUCIIOT, 1IeJouel U coyiei (BO3MOXKHO HC-
M0JIb30BAHUE BHJIEO0 MATEPHUAJIOB), IPOBEACHUE ONBITOB, WLIIOCTPUPYIOIINX HPH-
3HAKW MPOTEKAHMs peakluii MOHHOro oOMeHa (0Opa3oBaHHE OCA/JKa, BBIIEICHUE
rasa, oOpa3oBaHH€ BOJIbl), ONBITOB, WIIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIUM (TrOpeHHe, peakluu pas3lIoKEHUs, COEAUHEHHUS),
pacno3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MTOMOIIBIO KAYECTBEHHBIX PEAKIUN Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUS

OOwas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEpHbIE CTENEeHU OKHucieHus. CTpoeHue M (PU3MYECKHEe CBOMCTBA MPOCTHIX Be-
IIECTB — rajJoreHoB. XMMUYECKHUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOJEHCTBUE C
MeTajulaMH, HEMETaJIaMu, 1eja04aMu). XJ10poBoaopo. ComsiHas KUCI0Ta, XUMH-
4EeCKUE CBOMCTBA, MTOJIyYeHUE, IPUMEHEHME. [[eficTBHE XJ10pa U XJIOPOBOAOPOIA HA
OpraHu3M 4eloBeKa. BaxkHelme XIopuapl U UX HAX0XKICHHUE B IPUPOJIE.

Oo6mas xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue u (PU3MUYECKUEe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTta, (pU3nyeckue U XMMUYeCKre CBOMCTBa (00IIKe KaK Mpe/ICTaBUTE-
JIs1 KJIacca KUCJIOT U cneruduyeckue). XuMUYECKUE Peaklnu, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO CHOCcOo0a MOMy4YeHUsi CEepHOM KucHOoThl. [IpumeHeHue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxenue cepsl U €€ COeIMHEHUI B PUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPY-
YKarollel cpeibl COEMHEHUSIMU Cepbl (KUCIOTHBIE O/, 3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CITOCOOBI €r0 MPEIOTBPAIIISHUS.

OOmast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, pacIpOCTPAHEHHE B MPUPOLE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupose. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMenenue. Coinu aMMOHUS,



X (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHEeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJIydeHHue, (PU3NYeCKue M XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnerududeckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arps3HEHUE OKpYKalollehd cpelbl COCAUHEHHUSIMU a30Ta (KUCIOTHbBIE
JIOK]IM, 3arps3HEHUE BO3ayXa, TOYBBI B BOJ0EMOB). Docdop, amIoTpomHbIe MO-
mudukanuu pocdopa, pusndeckue n xumuueckue cporictsa. Okcun gochopa (V)
u ochopHas kuciora, puU3NUECKHEe U XUMUYECKHUE CBOMCTBa, moiydeHue. Hc-
noJsib3oBaHue (ochaToB B KaueCTBE MUHEPAIbHBIX yI0OPEHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIC CTEICHH OKHUCIICHHs. YTJIEPOJ, aJUIOTPOIHBIE MOauduKa-
WU, paclpoCTpaHeHHWe B TpuUpoje, HU3HUECKHE W XUMHUYCCKHE CBOMCTBA. AJ-
cop6rusi. Kpyrosopot yrieposaa B npupoze. OKcuabl yriepojia, ux Gu3ndeckue u
XUMUYECKUE CBOWMCTBA, NEMCTBUE HA JKUBBIE OPTraHU3MBI, OJIYYEHUE U MPUMEHE-
HUEe. DKoJoruueckue mpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoja (IV), runoresa
r100aIbHOTO MOTETUICHUS KJIMMaTa, MapHUKOBEIN A dekT. YronbHas kucinoTa u eé
COJIM, UX (PU3MUECKHE U XUMHUYECKUE CBOMCTBA, MOJIydYeHUE U npuMeHeHue. Kaue-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbI. Vcmonb3oBaHue KapOOHATOB B OBITY, Me-
JULHWHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SIIICTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KUCIIOTA).
[TpupoHbIe HCTOYHUKH YTJIEBOJIOPOOB (YroJib, MPUPOJIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OEH3UH), UX pOJib B OBITY W mpombiinuieHHOCTH. [loHATHE O
OMOJIOTUYECKA BAKHBIX BEIIECTBAX: JKHUpaX, OeNkax, yriaeBojax — M UX POJIH B
JKW3HU 4YelioBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX CO-
€ IVMHEHNH.

Kpemnuii, ero ¢pu3ndeckue 1 XMUMAYECKUE CBOMCTBA, MOJIYYCHHE U TTPUMEHE-
nue. CoeanHeHus: kpeMHus B npupoje. O0mue npeacraBieHus 00 OKCHUie Kpem-
Hus (IV) u xpemuueBoit kucnore. CUIUKaThl, UX UCIOJB30BAHUE B OBITY, B MPO-
MBIIIJICHHOCTU. BakHeume CTPOUTEIbHbIE MaTepUaNIbl: KEpAMHUKA, CTEKJIO, Lie-
MeHT, O0€TOH, xenie300eToH. [IpobaeMbl 6e30MacHOr0 MCMOIb30BaAHUS CTPOUTEIIh-
HBIX MaTEpPHUaIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCcnepumenm:

H3yueHHEe 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHUE KAYECTBCHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWSI, OTIBITHI, OTPAKAIONINE (PU3NIECKIE M XMMHUYECKUE CBONCTBA Tajlo-
F€HOB M HMX COEAUHEHUN (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPUANIOB), O3HA-
KOMJIEHHE ¢ oOpasliaMu XJIOpUI0B (TaJOT€HUIO0B), O3HAKOMJICHHE C 0Opas3ramu
Cephl U € COeTMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE BUCOMATEPUAJIOB), HAOIIO-



JIieHUE Tporiecca oOyTrIMBaHUs caxapa TOoJ JICUCTBHEM KOHIICHTPUPOBAHHOU Cep-
HOW KHCIIOTBI, U3yUYE€HUE XUMHUYECKUX CBOWCTB Pa30aBICHHON CEpHOM KHCIOTHI,
MIPOBE/ICHNE KaUYeCTBCHHOW PEaKIMU Ha CyJIb()aT-noOH ¥ HAOIIOJACHNE TTPU3HAKa e
pPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, docdhopa U UxX
COEJIMHEHU (BO3MOKHO UCIOJIb30BAaHUE BUIAEOMATEpUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX yaoOpeHui, OydeHHe, COOMpaHKe, PAaCliO3HABAHUE W HM3yYCHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (oc-
dbaT-uoH U M3yyeHUEe MPU3HAKOB UX MPOTEKAHMS, B3AUMOACHCTBUE KOHIIEHTPHUPO-
BaHHOW a30THOM KHCIJIOTBHI C MEIbI0 (BO3MOXHO HCIOJb30BaHHE BUIEOMaTepua-
JIOB), U3y4YEHUE MOJIeNIel KpUCTAJUIMUYECKUX PEHIETOK anMasa, rpadura, dyiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB AKTHBUPO-
BaHHBIM YIJIEM U YCTPOMCTBOM IMPOTUBOra3a, MoJiydeHue, coOMpaHue, pacro3Ha-
BAHUE U M3YYEHHE CBOMCTB YIVIEKHCIIOIO ras3a, IPOBEICHUE KAaYECTBEHHBIX PEak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJIEHHE C MPOAYKIHEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEH-
TAJIBHBIX 33]1a4 0 TeMe « BaxKHEeNIIne HEMETAUIbl U KX COCTMHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB . . Menne-
JeeBa U CTpOeHUs aroMoB. CTpOeHHE METauIoB. MeTramdeckasi CBA3b U MeTall-
JMYECKasT KPUCTAJUIMYECKAS PEETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHUN Me-
TauioB. OuU3NUECKUe U XUMUYECKHUE CBOWMCTBA MeTaiioB. OOIue crocoOsl Mmomiy-
yeHus: MeTauioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CriaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X PUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuognueckoil cuctemMe XMMHYECKUX
saneMmeHToB /. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaX0XAeHUE B ripupoae. Ou-
3MYECKHE U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U TH-
POKCHUIBI HATPUA U Kaiusl. [[puMeHeHne METOUYHbIX METAJJIOB U UX COCTUHEHUM.

[[{emoyHO3EeMENBHBIE METAJUIBI MATHUM M KaJIbIMM: MOJ0XeHue B llepuonu-
YECKOM cucTeMe xumuueckux snmeMeHToB J[. M. MenneneeBa, ctpoeHne Ux aro-
MOB, HaXxOXJIeHHUE B Mnpupoge. Ou3nyeckue U XUMHUYECKUE CBOWCTBA MAarHusl U
Kanblus. BaxkHelie coenuHeHUs Kalblusg (OKCHI, THAPOKCUI, coin). KEcT-
KOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUS.

AuntoMuHUN: TIo10)keHue B [leproanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpOCHUE aTOMa, HAXOXKJACHUE B nipupoae. Ouzndeckue u xu-
MUYECKHE CBOMCTBA alfOMUHUSA. AMGOTEpHBIE CBOWCTBA OKCHUJA M THAPOKCHIA
AJIOMUHUS.



Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aTOMa, HaXOXKJICHUE B pupoae. PU3NUecKue U XUMH-
YyecKue CBOMCTBA xkene3a. OKCuIbl, TupoKcu bl U cosn xkenesa (I1) u xenesa (110),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMi METajUIOB M CIUIABOB, MX (U3UYECKUMHU CBOM-
CTBaMH, U3YYEHHE PE3YJbTATOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJb30BAHHE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUSI OKCUAA KalblUig U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPHAIOB), HMCCIEIOBAHHWE CBOMCTB
XKECTKON BOJBI, TIpOLIECCa TOPEHHU Kejle3a B KUCIOopoie (BOZMOXKHO HCIOIb30Ba-
HUE BUJEOMATEPHUAIIOB), IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKIINIl HA HOHBIL:
MarHusi, Kajublus, ajqroMuHusi, nuHka, xeneza (II) m xenesa (III), memam (II),
HaOJI0ICHUE U OTNMCAaHUE MPOIECCOB OKPAITMBAHUS TIJIAMEHU MOHAMU HATpUs, Ka-
JUST U Kanublus (BO3MOXKHO HCIIOJIb30BAaHUE BHUCOMATEPUAIOB), HCCIEIOBAHUE
aM(OTEpHBIX CBOMCTB THJIPOKCHAA AITIOMUHUS W THAPOKCUIA I[MHKA, PEIICHHE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BaykHelIne MeTauibl U UX COCAMHEHUS.

XHMHUA M OKpPY:KaoUias cpeaa

BemecTBa 1 Marepuaisl B IOBCEIHEBHOW XU3HM 4YeoBeKa. besomacHoe nc-
MOJIb30BAaHUE BEIIECTB U XMUMUYECKUX peakiuil B ObITy. [lepBas momoip mpu Xu-
MHUYECKHUX 0KOTaX U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYyXKaloleld cpenbl (mpelenabHas AOMyCTUMas
KOHIIeHTparus BemecTs, aanee — [1JIK). Poias xumuu B penieHnn 3K0JI0TrHueCKuX
po0em.

Xumuueckuii IKCnepumeHm:

M3yueHHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmuwie ceasu

Peanuzanust MeXnpeIMETHBIX CBSI3€H MPU M3YUYEHHH XMMHH B 9 Kilacce ocy-
HIECTBIISIETCS. Yepe3 MCHOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U TIOHSITUM, SIBJISIONIUXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEIMETOB €CTe-
CTBEHHO-HAYYHOTO IMKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, Kiaccu(UKalus, NEPUOAUUYHOCTb, HAOIIO/IEHUE, JKCIIe-
PUMEHT, MOJIETMPOBaHUE, U3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIA 3(D(DEKT,
TEXHOJIOTHSI, MATEPUAJIBI.

@dusuka: marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TO-
bl, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi/l, TPOBOJAHUKH, MOTYIPO-
BOJHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, 00BbEM, arperaTHOe Co-
CTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas pEHIETKa,



CIUTaBbI, (DU3UYECKUE BEIMYHMHBI, CAMHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPaH-
CTBO, IIJIAHETHI, 3BE3/1b1, COIHIIE.
buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OPECHHS, MUKPO3JIEMEHTBI, MAKPOIJICMEHTBI, TUTATEIbHBIC BEIICCTBA.
['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOMIBI, IMOJIE3-
HBIC HCKOTIAeMbI€, TOTUINBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyJAbTATHl OCBOCHUS MPOrPAMMBI OCHOBHOT'O 00111eT0 00pa3o-
BaHMSI JIOCTUTAIOTCS B XO0J€ OOy4YeHHS XHMUU B €IUHCTBE Y4EOHOW W BOCIHTA-
TEJIbHON JIEATEIBHOCTH B COOTBETCTBHH C TPAJIULMOHHBIMU POCCUMCKAMH COLIMO-
KyJIbTYPHBIMHU M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpOIEcCaM CaMOMO3HaHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCA PYKOBOJI-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHHUE OIIbI-
Ta JEATEIIbBHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEJIMI0, TIOHUMaHUs 3HAYCHUs XUMUUYECKOW HAyKu B KU3HHU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOI MH(pOpMaIIMeil o me-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XUMWH, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
[ICHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMO-
JIE3HOM, y4eOHOMCCIIEeI0OBATEILCKON, TBOPUECKOM U JAPYTUX BHIIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOUM COBMECTHOM JEATENbHOCTU MIPU BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIIEPUMEHTOB, CO3/1a-
HUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
IpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
MOCTYIKA CBOMX TOBAPUILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHMS TTOCJICACTBUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUE OC-
HOBY JIJISl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSI MPUPOJIbI, B3aUMOCBS3SAX YEJIOBEKAa C IMPHU-
POZIHOM CPEZION, O PO XMMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJIYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOJII0JaeMbIX MPOIECCOB U SIBJICHUH, T10-
3HaBaTeJbHOU, HH()POPMALIMOHHOW W YUTATEIBCKOU KYJIbTYPhl, B TOM YKCJI€ HaBbI-
KOB CaMOCTOSTEJIbHON pabOoThl ¢ yUeOHbIMU TEKCTaMU, CIIPABOYHON JIUTEPATYpPOH,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHUI;



UHTEpeC K OOyYEHHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTH U CIIO-
COOHOCTh K camM000pa30BaHUIO, MTPOEKTHON M MCCIIE0BATEIbCKOM AEITeIbHOCTH,
K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS 00Y4YE€HHUS B JaIbHEUIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUN U HENPUSI-
THE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHusi), He0O-
XOAUMOCTH COOJIIO/IEHUSI IPaBUJI OE€30MaCHOCTU NP OOpAIIEHUN C XUMUYECKUMHU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

5) Tpya10BOIro BOCIIUTAHUS:

UHTEpEeC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3IngyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJOBOM AESATENbHOCTH, B TOM YUCJE HA OCHO-
B€ MPUMEHEHUS MPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBINA BBIOOP MHIWBUIY-
aJIbHOM TPAaeKTOPUH MPOAOLKEHUsS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEIMHON Npo(heCcCUOHATBHOM AESATENBHOCTA U Pa3BUTHI HEOOXOAMMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAaHHUS, TOHMMAaHUE IEHHOCTH 3I0POBOI0 U 0€3-
OIMACHOr0 00pa3a *KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (pu3Hue-
CKOMY M ICHUXMYECKOMY 3[0POBBIO, OCO3HAHHE LEHHOCTU COOJIIONECHUS MPaBHUII
0€3011acHOro MOBEACHUS MpU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 3J0POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJIOTrU-
YeCKUX MpoOJIeM U MyTel UX PelIeHUs MOCPEICTBOM METOJI0OB XMMHH, SKOJOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOU, KOMMYHH-
KaTMBHOM Y COLIMATIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe mMeranpenMeTHBIX pe3ylbTaToOB BBIACIAIOT 3HaYUMbIE IS (popMHu-
pPOBaHUS MUPOBO33PEHHUSI OOIIEHAYYHbIEC OHATHUS (3aKOH, TEOPHs, IPUHIIMIL, TUIIO-
Te3a, paxT, cucTemMa, MPOLECC, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCMOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax W IMO3BOJISIIOT Ha OCHOBE 3HAHUU W3
TUX MPEAMETOB (POpMHpPOBATH MPEACTABICHHE O LEJIOCTHOM HAyYHOW KapTUHE
MHUpPa, U YHHMBepCaJbHbIE y4eOHbIE AeWCTBUA (ITO3HABATENIbHbIE, KOMMYHUKATHB-
HbIE, PETryJISATUBHbBIE), KOTOpPbIE 0OeCcreunBaT (OPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIIECTBIECHUIO YYE€OHON A TENbHOCTH.



ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBuA:

YMEHUS UCHOJIB30BaTh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHHUH 3Ha-
HUI: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUHN (BBLACIATh UX XapaKTEepHbIC MPU-
3HaKM, YCTaHABJIMBAaTh B3aMMOCBS3b C IPYTUMH MOHITUSIMU), UCIIOJIB30BATH IOH -
TUS 7151 OOBSICHEHHS OTJICIbHBIX ()aKTOB U ABJICHUH, BEIOUPATh OCHOBAHUS U KPH-
TepUM TSI KiIacCU(DUKAIMA XUMHUECKUX BEIIECTB U XMMHUYECKHUX PEaKIIHii, ycTa-
HaBJIMBaTh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEX1Y 00BEKTaMU U3YYEHUs], CTPOUTH
JIOTHYECKHUE PaCCyKICHUS (MHIyKTUBHBIEC, NEAYKTUBHbBIC, 11O aHAJOTUM), JE€NaTh
BBIBO/IbI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATHh B NpPOLECCE MO3HAHUS NMOHATHS (IpEeIMETHBIE U METa-
IPEIMETHBIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIENH, HMCIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO HMPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MTPEICTAaBICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (popMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH Y4eOHO-II03HABATENbHBIX 33a4, C YUETOM ITHX
MOJICJIBHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE NpPHU-
3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUIA, BbI-
SBIIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3H U MPOTUBOPEUNS
B M3Y4YaEeMBbIX MIPOLIECCAX U SBJICHUSAX.

Bba3oBble uccienoBarTelbcKne 1eiiCTBUS:

YMEHUE UCIOIb30BaTh MOCTABJICEHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA TO-
3HaHUS, a TAK)XXE B KAUeCTBE OCHOBBI JIJIs1 OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

npuoOpeTeHne OMbITa MO MIAHUPOBAHUIO, OPraHU3AlMK U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0AaTh 3a XOJOM Ipolecca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOAbBI
II0 Pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, UCCIEAOBaHUS, COCTABIATh OTYET O MPO-
JeJaHHoM pabore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIUIO pa3-
JUYHBIX BUAOB M (POPM NpEICTaBIICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOIYJIIpHAs JIUTepaTypa XUMUYECKOTO COJEpKaHUsl, CIPAaBOYHbIE MOCO-
ous, pecypcbl IHTepHEeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUYUBYIO U HEJIOCTO-
BEpPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh pa3iuyHble METOAbl M 3aMpOChl NMPU MOUCKE U OTOOpE
uHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJb30BaHUS HMHPOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,



CaMOCTOSITENIFHO BbIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATH peIIaeMble 3a7aud HECIOKHBIMU CXEMaMu, harpaMMaMu, JIpy-
rumMu popmamu rpa@uKu U X KOMOWHAIUSMU;

YMEHHE HCII0JIb30BaTh U aHAIM3UPOBAThH B Ipolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIBHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOIO
XO3SIIICTBa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBbIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHMsI 3aJ]aBaTh BOIPOCH! (B XOA€ auajnora u (Win) JUCKYCCHM) IO Cylie-
CTBY O0CyXJaeMOH TeMbl, (OpPMYJIUPOBATH CBOU MPENJIOKEHUS OTHOCUTEIIBHO
BBITNIOJIHEHMS IIPEIIOKEHHON 3a/1a4H;

YMEHHsI TPEACTABIATh IMOJYYCHHbIE Pe3ylbTaThl MO3HABATEIbHON NeATeb-
HOCTU B YCTHBIX M NMHUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3yJIbTaTOB BbI-
NOJIHEHUSI XUMUYECKOT0 3KCIEpUMEHTa (JabOpaToOpHOroO OmbITa, JabOpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yYMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HA-
BaTEIbHON M WCCIIEOBATEIBCKON MEATEIBHOCTH MPH PEIICHUH BO3HHUKAIOIINX
npo0iieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUS MO3ULUN (00CYyX-
NeHUsi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX JA€ii-
CTBHI, ONpeAeieHue KPUTEPHUEB IO OIICHKE KaueCTBa BBIMOJIHEHHON paboThl U
Apyrue).

Pery/isiTUBHbIe YHUBEpPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIHHO COCTABISATh WM KOPPEKTUPOBATH MPE-
JIO’KEHHBIM aJTOPUTM JIEWCTBUW MPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYyYECHUS
HOBBIX 3HaHUN 00 M3ydyaeMbIX O0BEKTaX — BELIECTBAX U PEaKIMsIX, OLIECHUBATh CO-
OTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHHUE MCIOJIb30BaTh U
aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocTtaBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHUIO 0053aTEIHLHOTO COAepXkKa-
HUS, YCTAHOBJIEHHOTO JaHHOUW (enepanpHON pabodeil mporpamMmoi, BBIACISIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHUS M CIIOCOOBI JEHCTBHM, cIie-
mupUIecKue A MPeAMETHON 00macTu «XUMUS», BUIBI AEITEIBHOCTH IO TOY-
YEHWIO HOBOTO 3HAHWS, €r0 MHTEPIPETAlNU, MPeoOpa30BaHUI0 M TIPUMEHEHHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyAIHsIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHUIA:



PACKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas peaKIusl, KiIacCu(PUKAIII peaKIfil: peakiuu co-
CAMHEHUS, PEAKINK PA3NIOKEHUsI, PEaKIIMK 3aMEIIeHHs], peakliui 0OMeHa,
9K30- U DHAOTEPMHUYECKUE DPEAKIMHU, TEIUIOBOM 3 EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aToOMHas opOuTalb, paJalyCc aToMa, Xu-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSAPHAs KOBAJICHTHAsl CBA3b, MOHHAsA
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas 10Jis1 BEUIECTBa (IIPOLICHT-
Hasi KOHLIEHTpaI|sl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATHUH U IpHU-
MEHSTB 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJI COCTaBJICHHUS (OpMYyHd Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb OKHCIICHHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICK-
HOCTb BELIECTB K ONpPEeIEHHOMY KJIacCy COEIMHEHHM 10 popMyJiaM, BU]
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX COEIUHE-
HUSIX;

packpeiBath cMbIci [lepuoanueckoro 3akona [I. . Menneneesa: neMoH-
CTPUPOBATh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJOKeHUs B [leproanyueckoil cucreme, 3aKOHOB
COXPAaHEHMS  MacChl  BEUIECTB, IOCTOSIHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

ONKCHIBaTh M XapakTepu3oBaTh TabauuHyto ¢opmy llepuoanueckoit cu-
CTEMBI XMMHYECKHX DJIEMEHTOB: Pa3JINYaTh MTOHATHS «TJIABHAS MOATPYMIa
(A-rpynma)» u «nodouynass noarpynna (b-rpymnmna)», manble U OOJbIINME
NEPHOJIbl, COOTHOCUTh 0003HAUYEHHUsI, KOTOpble uMeroTcst B Tadiune «lle-
pUOIMYECKasl cucTeMa xumuudeckux siiemeHToB [[. M. MenpneneeBa» ¢
YUCIJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSA aTOMOB XMMHYECKHX DJIEMEH-
TOB (COCTaB U 3apsi siipa, 001ee YUCIIO0 JIEKTPOHOB U pacIpeielieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEaKLIUU (110 YHUCIY U COCTABY yYaCTBYIOIIHUX B PEAKLUU BE-
IIECTB, IO TEIJIOBOMY 3D (DEKTY);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAAsi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAILCHUNA B pas-
JUYHBIX YCIIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYKO Macchl Be-
HIECTB, MAacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1o (opMyse COequHe-
HUS, MacCOBYIO JIOJII0 BEIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOHN peaKIny;

IPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIIBHON JIEATEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, O00OOIICHHME, CHCTeMATH3aIlnio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyUYEHUS] CBOMCTB
BEIIIECTB M XUMHUYECKUX PEaAKIUi, ECTECTBEHHO-HAYYHbIE METOJIbI MTO3HA-
HUS — HAONIOJICHUE, U3MEPEHUE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (peasib-
HBII ¥ MBICJICHHBIN );

CJIeIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCyloN u JlabopaTtop-
HBIM 000pPYJIOBaHUEM, a TAKXKE MPaBUIIaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OINBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BO-
J0poja U KUCJIO0PO/ia), MPUTOTOBIEHUIO PAaCTBOPOB C ONPEACIEHHON Mac-
COBOM J10JIel PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XU-
MUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIIEJIOUEH U KU C-
JIOT ¢ TIOMOUIBI0 UHIUKATOPOB (TakMycC, (peHondTanenH, METHIOpaHX U

JpyTue).

K xoHily o0ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX IMOHSATHUN: XUMHYECKUU 3Jie-
MEHT, aTOM, MOJIEKYJ1a, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, DJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKHCIICHUS,
XUMUYECKasl PEaKIUsl, XUMHUYECKasi CBs3b, TEIUIOBOM »(ddekT peakuuw,
MOJIb, MOJISPHBIH 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEAICKTPOIMTHI, AJICK-
TPOJIMTHYECKAS JTHUCCOIMAIMS, PEaKIIMd MOHHOTO OOMEHAa, KaTalm3arop,
XUMHUUYECKOE PaBHOBECHE, OOpaTUMbIe U HEOOpATUMbIC PEaKIMU, OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEJIBHBIE PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTESPHOCTh, XUMUYCCKAsT
CBsI3b (KOBaJIGHTHAs, MOHHAS, METAUNIMYECKAs ), KpUCTAJIINUECKasT PeniéT-
Ka, KOPpPO3Wsi METAJUIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKOW PEAKIUHU, Mpe-
nenbHO nomyctuMas konnentpauus [1/IK BemecTsa;



WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHATUA WU MPHU-
MEHATH 3TU NOHATHUS IPHU ONMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIONb30BaTh XMMHUYECKYI0 CHMBOJHKY IJIsi cOocTaBiieHHs (OpMyl Be-
IIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BELIECTB K OIpesae-
AEHHOMY KJIaCCy COCITMHEHHM 10 (opMysIaM, BUI XUMHUIECKOM CBsI3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMuecKasi) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEAMHEHUN, TN KPUCTAJUIMYECKON PEETKU KOH-
KPETHOT'O BELIECTBA;

packpeiBath cMbIci lleprnoanueckoro 3akona JI. . MenneneeBa u 1eMOH-
CTPUPOBATh €r0 NMOHWMAaHUE: ONMUCHIBATh U XAPaKTEPU30BaTh TAOIUUHYIO
dopmy Ilepuonnmyeckoil CUCTEMBl XMMHMUYECKUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJlaBHast nmoarpynmna (A-rpynmna)» u «mnodoouyHas noarpynna (b-
IpyIIa)y», Majible U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHUSI, KOTO-
pble UMEIOTCSI B MEPUOAMYECKON TaOIMIE, C YUCIOBBIMU XapaKTEPUCTHU-
KaM{ CTPOEHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sA1pa,
o0111ee YHUCII0 AJIEKTPOHOB M PACTIPEACIICHUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB H
UX COCIMHEHUI B MpeJenax MaJlbIX EPUOJIOB U IIABHBIX MOATPYIII C YU &-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEAKIMU (110 YUCIY U COCTABY yYaCTBYIOIIMX B PEAKLUU BE-
IIECTB, MO TEIJIOBOMY (P eKTy, 0 U3MEHEHHUIO CTEIEHEH OKUCICHUS XU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, NOATBEPHkKAAsk ONMCAHUE IPUMe-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX XMMHYeE-
CKHMX pEaKLui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUYECKON TUCCOLMAIIMN KUCIIOT, 1Ie0-
4yeil ¥ coJiel, TIOJIHbIE M COKpAIIEHHbIE YPABHEHHS PEaKIIUi MOHHOTO 00-
MEHa, YpaBHEHUS PEAKLUH, MOATBEPKIAOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSA3M MEXY BEUIECTBAMHU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILCHHUI B Pa3IMUHBIX YCIOBU-
SX;

b



BBIYHCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl Be-
IIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO DJIEMEHTa 10 (opMysie COoeTuHe-
HUS, MAacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpPE, MPOBOIUTH PACUETHI IO
YPaBHEHUIO XUMHYECKON peaKIlnu;

COOTIOIaTh TpaBHJIa TOJIB30BAHMS XMMHUYECKON IMOCYI0i M Jaboparop-
HBIM 00OPYJOBaHUEM, a TaKKe MpaBuia OOpaleHus ¢ BEIIECTBAMH B CO-
OTBETCTBUU C HWHCTPYKIHSIMH IO BBITIOJHEHHUIO JaO0OPAaTOPHBIX XUMHUYEC-
CKUX OIBITOB IO TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aM-
MHUaKa U YTJIEKHCIIOTO rasa);

MIPOBONUTH PEAKIIMH, TOATBEPKIAIONINE KaueCTBEHHBI COCTaB pa3yidy-
HBIX BEIICCTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUI-, OPOMU/I-, HOIH/I-,
kapboHat-, (ocdar-, cunmmkar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHUS Y NOHBI U3YYCHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJHBIX Pac-
TBOpPaxX HEOPTaHUIECCKUX BEIICCTB,;

IPUMEHSATH OCHOBHBIE OIEPAIlMH MBICIUTCIIBHON JCSITeILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATH3allhi0, BBISIBICHUE MPHU-
YUHHO-CJICJICTBEHHBIX CBSI3eH — ISl M3YyYCHHUS CBOWCTB BEIICCTB M XUMHU-
YECKUX PEaKIii, €CTECTBEHHO-HAYYHBIE METOJbI IMO3HAHUS — HaOIto/Ie-
HUE, U3MEPCHHE, MOJCIMPOBAHNE, YKCIIEPUMEHT (peaabHBIi M MBICIICH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4decTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00J1acTh

1.1 €CTECTBO3HAHUA U IIPAKTHUIC 5 2 bubmorexa LOK

' _ p https://m.edsoo.ru/7f41837¢

CKOI IeATEILHOCTH YeI0BEKA

12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK

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

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnmnorexka HOK

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

) H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bu6nuoreka [IOK

) OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubmuoteka [JOK

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesieeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pe€aKnuu

3.1 Ilepnonnueckuii 3akoH u Ile- 7

but6mmoreka [IOK




pHoauYecKas cucreMa XuMuye-
ckux anemenToB . 1. Menne-
neea. CTpoeHue atoma

Xumnueckas cBsa3b. Oxkuciau-

3.2 TEJILHO-BOCCTAHOBUTEIILHEIE 8
peaKIuu

Hroro no pazgeny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68

I[TPOTPAMME

https://m.edsoo.ru/7f41837¢c

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOB- 5 | bubnmnoreka HOK
’ HBIX pa3JIeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT AUCCOHAINS. XUMU- g | | bubnnorexa [JOK
' YECKHUE pEaKLMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
)1 OO01mas xapakTepruCcTHKa XUMUYECKHUX dJIe- 4 | bubnmnorexa [JOK
) MeHTOB VIIA-rpynnel. ["amorensl https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTUKa XUMUYECKHX dJIe-
2.2 MeHTOB VIA-rpynnel. Cepa u e€ 6 bubamorexa LOK
' PYHIEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepUCTUKa XUMUYECKHX dJIe-
2.3 MeHTOB VA-rpynmnsl. A30T, hocdop u ux 7 1 brbmmorexa [TOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCcTHKa XUMUIECKHX dJIe-
2.4 MeHTOB [VA-rpynmsl. Yriepoa u KpeMHUN 1 8 1 2 bubmmorexa [TOK
) PYIITBL. POALH Kp https://m.edsoo.ru/7f41a636
WX COCTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl

| [Ipeamer xumun. Poib XUMUU B KU3HU | bubmuoreka [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 IlonsiTe 0 MeTO1aX MO3HAHUS B XUMUU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboTeI B 1aboparopuu U MpUEMBI 00- | bubmmoreka [JOK
parieHusi ¢ JJabopaTtopHbIM 000pyI0Ba- https://m.edsoo.ru/ff0d23dc
HHUEM»

4 UucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTryeckas padora Ne 2 «Pa3nene-

5 HUE cMecel (Ha MpuMepe OUUCTKU MO 1 bubmmorexa [IOK

. p p https://m.edsoo.ru/ff0d28c8
BapEHHOMU COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI M MOJICKY BT https://m.edsoo.ru/ff0d2a6c¢

7 XHWMHYECKHUE dJIEMEHTHI. 3HaKH (CHM- | bu6mmoreka [IOK
BOJIbI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U crOXKHBIE BEIIECTBA 1 bubmmorexa [OK

p H https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoC
HIMIH A (popiy HIHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
11 OtHocuTenbHas atoMHas macca. OTHO- bubnmoreka [JOK
CUTEIIbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10151 XUMHUYECKOTO 3JIEMEH- bubmmoreka [JOK
Ta B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 Kommuectso BemecrBa. Monbs. Mossip- bubnnoreka [HOK
Has Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yCclIOBUS IPOTEKAHUS XHU- bu6mmoreka [IOK
MHYECKUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTBa, Macchl Be-
17 €CTBa 10 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coenrHEeHUs, PA3IOKESHUS, 3aMEIIe bubmorexa HOK
8 P > Savet https://m.edsoo.ru/ff0d3f34
HUs1, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIIoneauct. O6o0ueHue u bubmmorexa [TOK
N ARET, HDOBIH https://m.edsoo.ru/f0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel o reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. CocTas Bo3ay- bubnnorexka [JOK

xa. Kucnopon — aneMeHT u npocroe

https://m.edsoo.ru/ff0d448e




Benrectso. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCIICHUS, TOpe bubmmorexa [IOK
poAa (peartt » TOP https://m.edsoo.ru/ff0d4614
Hue). [lorstue 006 oxcumax
CriocoObI MoTydeHust KUCIOPO/Ia B Jia-
23 OopaTopuu U 1?1 OMLIH_UIGHH(I:CTI/I bubmoreia HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemnnoBoii 3¢ ekt XuMUIecKoi peak-

24 LIHH, IOHATUE O TEPMOXUMHUYECKOM bu6mmoreka [IOK
YpPaBHEHUH, DK30- U DJHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
Tomnuso (HedTh, yronb u MeTaH). 3a-

25 r $I3H€HI/I€(3 30(13) Z.FCHOCO6I>I erg bubmmorexa LHOK

P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY

7 Bonopon — aneMeHT u npocroe Beie- bubnnoreka [JOK
cTBO. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0

)% du3nyecKre 1 XUMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 ITo € 0 KMCJIOTaxX " €O

HATHE O KHCTIOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mosTyueHus: BOJAOPOa B Jia- bubnmoreka [JOK
O6opaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme

bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0H ABO-

bu6mmoreka [IOK

32
raapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0b€Ma, KOIU4YeCTBA Be-
33 €CTBa rasza Io ero M3B€CTHOMY KOJIHU bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
YECTBY BEIIECTBA WM O0BEMY
Brruncnenus 00bEMOB Ta30B 10 ypas-
34 HEHMIO PEaKLMH Ha OCHOBE 3aKOHA bubmmorexa [IOK
.. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsitue 06 nuIu- bubnnoreka [JOK
Karopax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHnHbie
37 Y HEeHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmorexa LHOK
n PacTEOPRL https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C OMpee- bubnuotexa [JOK
JIEHHOW MacCOBOM JI0JIEN paCTBOPEHHO- https://m.edsoo.ru/ff0dSeba
r'O BEIIECTBaY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCH(PUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa, CIo-
46 COOBI 1(10?1 eHI/I)SI XHMI/I‘IGCKIZE CBOM bubmmorexa [TOK
ya ’ https://m.edsoo.ru/00ad9474
CTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alys 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCU(PUKAITIN XH-
51 MHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmmorexa [TOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
Ilepnoanueckuii 3axkoH u Ilepuomguue-
P P bubnmoreka [JOK
52 CKasi CHCTeMa XUMHYECKHX JIEMEHTOB
https://m.edsoo.ru/00ada52c
. . MenneneeBa
bubnmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI 1

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000I0UeK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuKa XMMHUYECKOTO 3Jie-
bubmuoreka [JOK
56 MEHTa I10 €ro nojoxeHuto B Ilepuoau-
. https://m.edsoo.ru/00ada824
yeckon cucreme JI. 1. Menngeneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
Pesepsubiil ypok. O000IIEHNE U CH-
58 CTeMzmza IZE 3Hanuii / Beepoccuiickast bubmorexa LIOK
I p https://m.edsoo.ru/00adb33c
poBepouHas paboTa
KonTtponbHast pabota Ne4 o reme
59 «Ctpoenue aroMa. XUMHUYECKas CBI3bLY bubmiorexa LOK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnoreka [JOK
60
XUMHUYECKHUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XMMUYeCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOMsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
b K
64 CTeneHb OKHCICHUS nommotexa O

https://m.edsoo.ru/00adae28




65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCIHTCIH 1 BOCCTAHOBHTEII hitps://m.edso0.ru/00adb076
PesepBurblii ypok. O0001IEHHE U CH-
67 CTGMI;TI/IBa Zz 3HAHUH HH; TeMme «CTpo- 1 bubnmorera [IOK
. p https://m.edsoo.ru/00ad9cb2
eHne atoMa. XUMHYecKas CBA3b)
68 PezepBHblit ypok. O6001IeHNE U CH- | bubmmoreka [IOK
cTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 63

I'PAMME




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonnueckut 3akoH. Ilepuonnue-
1 CKasl CUCTEMa XUMHUUYECKUX 3JIEMEH 1 bubmorexa HOK
https://m.edsoo.ru/00adb59e
toB /1. 1. MeHaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHYECKHX DJICMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHu4ecKoil CBSI3U U THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccugukaius XuMHuecKux peak- | bubnuoreka [IOK
L 110 Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 bubnmorera [TOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 @akTOopBbl, BIUSIONIINE HA CKOPOCTh | bu6mmorexa [IOK

XUMHYECKOM PCaKIUU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00adc28c




OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

IIPUMEHEHHE

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKON AUCCO-
10 nanun. CHIBLHBIE U CIIa0bIe DJIEK buGnnorexa LIOK
HHATHIH. https://m.edsoo.ru/00adcd68
TPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUU buGnnorexa LIOK
P pearh hitps:/m.eds0o.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OC-
12 HOBAHHUH B CBETE IIPEICTABIEHUNA 00 bubmmorexa LHOK
e hitps:/m.eds0o.ru/00add5d8
3JICKTPOJIUTUYECKON JUCCOIMAITIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIICHUI 00 DIIEKTPOIIUTHYE- bubmmorexa LHOK
pes P hitps://m.eds00.ru/00add8b2
CKOH IMCCOLManiu
14 Iloustue o runponuse coien bubmmorexa LHOK
P hitps://m.eds00.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHSs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Permre- bubnuoreka [IOK
HHME DKCIIEPUMEHTAIBHBIX 3a4a41» https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o teme
17 «IIIEKTPOIIUTHYECKAS JUCCOIHAIINS bubmmorera [TOK
p 8 HHATHA. https://m.edsoo.ru/00addec(
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0m1as XxapakTepuCTHUKa rajJoreHoOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopond. ConsHas KUCIIOTA,
POSBASPOR N bubmuorexa [JOK
19 XHUMWUYECKHE CBOWCTBA, OJy4YEHUE,

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




[TpakTrueckas padora Ne 2 o Teme

20 «TonyueHue COJISTHON KUCIIOTHI, U3 bubmmorexa [TOK
YHCHHE € 13 https://m.eds0o.ru/00ade348
YyeHue e€ CBOMCTB»
Bbluncnenys o ypaBHEHUSAM XUMH-
21 YeCKUX PEeaKIUi, €ClIi OOUH U3 pea Bubmorexa ITOK
P : P https://m.edsoo.ru/00ade488
TeHTOB J]aH B U30bITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIINH CEPHI.
3 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopoJ1, cTpocHHE, (hr3mye- bubnnoreka [JOK
CKHE U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KUCIIOTa, Qu-
25 3UYECKUE I/IpXI/IMI/I‘feCKI/Ie CBoﬁCTB(}l) bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIlle cpebl COeAMHEHUSIMU
cepol
7 Beruucnenue MaccoBoil JJOM BBIXOJ1a bu6mmorexa [IOK
MPOOYKTa peaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTUKa JIEMEHTOB
bu6mmorexa [IOK
28 VA-rpynmsl. A30T, paclipocTpaHeHHe

B IIpHUpojie, GU3NYECKUE U XUMUYIE-

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




CKHU€E CBOMCTBA

AMMHaK, ero Gu3n4ecKue 1 XuMuye-

29 CKHE CBOMCTBA, TOJIYYCHHUE U TIPUME bubmmorexa [IOK
> HOIYH P https://m.edso00.ru/00adf004
HEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ITonydyenune aMmmuaka, u3yuyeHue ero bubmmorexa [IOK
o > MY https://m.eds0o.ru/00adf180
CBOWCTBY»

31 A3oTHas Kuciora, € Gu3nIecKue u bubnnoreka [HOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

. bubmuorexa [JOK
32 ynobpenuit. XumMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
Dochop. Okcun dbochopa (V) u
33 (boc:g)o pHaH KI/ICJ'I((i))Ta (1)(1)1/1:3H(11e3:1<1/1e u bubnmorexa LIOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonws3oBanue ¢pocdaToB B Kaye-

34 CTBE MHUHEPAIbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3HEeHUE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHeHHE B TIPH-

35 o,uep(bmiqecﬁne 1/1: XI/IMI/I‘ICCKI/IPC bubmmorexa [OK
p . https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuapl yraeposaa, ux Gpuzndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYE- bubnmoreka [JOK

CKHe IIpOo0OJIeMbl, CBA3aHHbBIE C OKCH-
nom yriepoaa (IV)

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




bu6mmoreka [IOK

37 YronbHas KHUCI0Ta U €€ Conn
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
18 "ITonryuenue yriekucioro raza. Ka- bubnunorexa [IOK
YECTBCHHASI PEaKIvs Ha KapOoHAaT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHavabHBIC TOHATHS 00 Opra-
39 HUYECKHMX BEIIECTBAaX KaK O COCAUHE bubmorexa LOK
https://m.edsoo.ru/00ac054¢e
HUSX yriepoja
40 Kpemnnii u ero coeqtnueHus bubnmnorexa LIOK
p https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubnnoreka [JOK
«Baxuenme HeMeTaJUIbI U UX CO- https://m.edsoo.ru/00ae0bf2
€IMHEHUS
KonTponbnas pabota Ne3 mo teme
N bubmuorexa [JOK
42 «Baxueime HeMeTaJlIbl U UX CO-
https://m.edsoo.ru/00aec0e18
€IMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJUIOB. MeTramiu-
43 YecKast CBSI3b U MeTAJNINUeCKas KpHU bubmmorera [TOK
. p https://m.edsoo.ru/00ae103e
crajinueckas pemérka. Gusnueckue
CBOMCTBa METAJJIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHUUECKUHN PSII HAIIPSKE bubmmorera [IOK
o P P P https://m.edsoo.ru/00ael 156
HUHU METAII0B
OO6mrre cnocoObI MOTYyYEHUS METall-
bu6mmoreka [IOK
45 noB. CrinaBbl. Beruncnenus no ypas-

HCHHUAM XUMHWYCCKUX peaKHHﬁ, €Clin

https://m.edsoo.ru/00ael 156




OJHWH U3 pCarCHTOB COACPIKUT IIPU-

MecH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubnmorera [IOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
4
7 [lenoumsie merae! https://m.edsoo.ru/00ael14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U Ka- bubnuorexa [JOK
s https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeENbHbBIE METATLIBI — bubimmoreka [IOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Bakueiiine coefuHEHNS KAJIbLIMS bubmmorexa LHOK
. H https://m.edsoo.ru/00ael5¢e8
51 O0001IeHNE U CHCTEMATH3 AU
3HAHUMN
50 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
yCTpaHEHMS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "JKécTkocTh BOALI 1 METOJIBI €€ bubmorexa HOK
" a A https://m.edsoo.ru/00aeclae8
YCTpaHEHHUS
b K
54 AntoMUHUT nomorexa [0
https://m.edsoo.ru/00aeclc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
55
THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
XK
>6 eeso https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJIH JKeJle3a bu6mmorexa [IOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3 AL




3HaAHUI

[IpakTuyeckast pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 [10 TeMe

bubmuorexa [JOK

> «Baxuenime MeTaiIbl U KX COEOU- https://m.edsoo.ru/00ac3de8
HCHMS»
Brrurcnenus o ypaBHEHUSIM XUMH-
YECKHUX PEaKIIMil, €CIIM OJIUH U3 pea-
60 TE€HTOB ;)aH B U30BITKE WU COI[CI[)))KI/IT buGnnorexa LIOK
. https://m.edsoo.ru/00ae1750
npuMecH. BerarciieHus: MacCoBOM
JIOJTU BBIXO/1a IPOAYKTA PEaKIuu
61 O06o001IeHre U CUCTEMAaTH3aLIHs
3HAHUKN
KonTtponsHast padora Ne4 o teme
62 «Baxuelme MeTaIbl U UX COEIU-
HEHUS»
63 BemectBa u maTepuansl B moBce- bu6mmoreka [JOK
JHEBHOM KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuotexa [JOK
OKpYXKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnn sKooruye- bubnuoreka [IOK
CKUX IpobiieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o0mIeHne u cu- bubnuoreka [IOK
cTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U CH- bubnnoreka [JOK
cTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHNE U CH- bubnuoreka [IOK

cTeEMaTU3alMA 3HAHUN

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




OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS OC-

HOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00-
pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHUsA

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATUN: aTOM, MOJIEKY-
Ja, XUMUYECKUH SIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
cMech (OHOpOJIHAS U HEOAHOPOHAS), BAJIEGHTHOCTh, OTHOCUTENIbHAS
aTOMHasi ¥ MOJIEKYJIsSIpHAsi Macca, KOJIWYECTBO BEIIECTBA, MOJb, MO-
JsIpHAs Macca, MaccoBast A0Jsl XMMUYECKOTO AJIEMEHTa B COeIMHEHUH,
MOJISIPHBIA 00BEM, XUMHUECKasi peakuusi, Kilaccu(uKamus peakuuii:
pPEaKuu COEAUHEHMSI, PEaKIMH Pa3NIOKEHUs, pPEeaklUd 3aMelICHHS,
peakiuu oOMeHa, 3K30- U SHIOTEPMHUYCCKHUE PEAKIUH, TeIIOBOU d(h-
(bekT peakiuu, pacTBOpP, MaccoBas JOJs BelecTBa (IIPOLIEHTHAs KOH-
LEHTpaIusi) B pacTBOpe

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX HOHATHH U

MMPUMCHATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

L.5

PacCKpbIBATb CMBICII 3dKOHOB COXpPAaHCHHA MACChl BCIIECTB, ITOCTOSIH-

CTBa COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YUCHU S, 3aKOHA ABOF&}IPO

OonpeaAc/IsATb BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAUHCEC-

HUAX

1.6

1.7

KJaccu(UIUpoOBaTh XHUMHUYECKHE peakuuu (M0 YUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)
BBIUHCIISATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl Be-

meCTB

1.8

BBIYUCJIATH MACCOBYIO NOJIKO XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne CO-



CIUHEHNS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

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

HBIi1)

ITo Teme: «Baxuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

24

2.5

2.6

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: OKCH A, KHCJIO-

Ta, OCHOBAaHHUE, COJIb

OnpeaACIATh MPUHAAIICKHOCTE BCUICCTB K OHpCI[eJ'IéHHOMy KJIacCy CO-

euHeHui 1o hopMyaam
KJIaccu(UIMPOBATh HEOPTaHMUECKUE BEUIECTBA

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA Be-
IIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPK/asi OMUCAHUE MPUMEPAMU MO-

JIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

IMPOrHO3UpPOBATH CBOICTBa B€IICCTB B 3aBUCUMOCTH OT UX Ka4YCCTBCH-
HOT'O COCTaBa, BOBMOKXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ

B Pa3JIMYHBIX YCIIOBUAX

CJIEIOBATh MPaBWJIaM TIOJIH30BAaHUS XUMHUYECKOW MOCYI0N U J1labopa-
TOPHBIM OOOPYAOBAaHMEM, a TAKXKe IpaBHJaM OOpallleHHs C Belle-
CTBaMU B COOTBETCTBUU C MHCTPYKOUAMHU 110 BBIITOJHCHHIO na60pa—
TOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHUIO M COOMPAHHIO Ia3000-
pa3HbIX BELIECTB (BOAOPOJAa U KHUCIOpPO/Ja), IPUTOTOBIEHHUIO PACTBO-
pPOB C OIPENECIEHHOW MacCOBOM JOJIed PacTBOPEHHOIO BEILECTBA,
IJIAaHUPOBATh U NPOBOJUTH XUMHYCCKUEC SKCIICPUMEHTEI 110 PACIIO3HA-
BaHUIO DPACTBOPOB WIEJIOYEH M KHUCIOT C IOMOULIbIO HMHAMKATOPOB

(;1Takmyc, peHondTanenH, METUIIOPAHX U APYrue)

2.7

MMpOBOANUTDH paC‘léTH 10 YPaBHCHHUIO XUMHYECKON peaknuuu

ITo Teme: «llepuognueckuit 3akoH u [lepuonnueckas cucreMa XUMu-
yeckux odnemeHtoB J[. WM. MenaeneeBa. CrtpoeHue aTromoB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHBIC pcaknuuun»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHM: SAApO aroma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOUTalb, pailyc aromMa, XUuMu-
qyecKasi CBsI3b, IIOJIIpPHAsl M HEIOJIIpHAsl KOBAJIEHTHAs CBS3b, MIEKTPO-

OTpULATCIIbHOCTh, NOHHAsA CBA3b, HOH, KaATUOH, aHUOH, CTCIICHb OKUC-




JICHUA

3.2

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

33

34

OIKCHIBATh U XapaKTepH30BaTh TaOim4Hyro ¢Gopmy llepuomuueckoit
CUCTEMBI XUMHUYECKHX JJIEMEHTOB: Pa3IMuaTh MOHSITHSI «TJIaBHAS MO/~
rpynna (Arpymnma)» u «nobounas noarpynna (brpymnma)y», «mansie» u

«OOJIBIITNEY TIEPUOIBI

packpsiBaTh cMbica [lepuoanueckoro 3akona /.M. MenneneeBa: ne-
MOHCTPUPOBATH TMOHUMaHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT UX NOJIO)KeHHs B [lepuonnueckoi cucre-

ME

3.5

3.6

COOTHOCUTH 00O3Ha4YEHUs, KOTOphIe UMetoTcs B Tabmuue «llepuomu-
yeckasi cucTeMa XuMuueckux asemMeHToB J[.M. MenaeneeBa» ¢ uuciio-
BBIMH XapaKTEPHUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX JICMEHTOB
(cocrtaB | 3apsin szpa, oOIIee YUCIIO ASKTPOHOB U pacipeielieHue ux

IO 3JIEKTPOHHBIM CJIOSIM)

ONpeaAC/IAAThL CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCINHCHU-

20.¢

3.7

OIIPEACIIATh BU XHUMHYECKOU CBS3H (KOBaJ'IeHTHaSI n I/IOHHaSI) B HCOP-

TaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00-
pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

1.1

1.2

PacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX MOHATHN: pacTBOP, DJIEK-
TPOJIUTHI, HEAJEKTPOJIUTHI, SJEKTPOJUTHYECKAs AUCCOLUALMNS, pEaAK-
I[MM MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBecHe, o0pa-
TUMBIE ¥ HEOOPATHMBIC PEAKIIUU, OKUCIUTEIIBHOBOCCTAHOBUTEILHBIE
peaKUuuH, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIE-
HUE, aJUIOTPOIHusi, aM(pOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBAaJICHTHAs,
WOHHAsI, MeTa/NTn4yecKas), KpUcTaindeckasi peméTka, CIUIaBbl, CKO-

POCTb XUMHYECKOHN peaKiuu

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MOHATHHA U



MMPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

pacCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX pCaKHI/Iﬁ

IIOCPEACTBOM COCTaBJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

ITo Temam: «HeMeTamnbsl U UX cOeTMHEHNUD» U «MeTaJlIbl U UX COEI-

HCHU

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHICIU(PUUECKIE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHbIX

YCIIOBHSIX

CJICIOBATh MPaBWJIaM TOJH30BAHUS XUMUYECKOW MOCYI0N U J1labopa-
TOPHBIM 00OpYyIOBaHHEM, a TaKXKe MpaBUiiaM OOpalleHHs C Belle-
CTBaMU B COOTBETCTBUU C MHCTPYKOUAMHU 110 BBIITOJHCHHIO na60pa—
TOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO M COOMpaHHIO ra3000-

pa3HbIX BEUIECTB (AaMMHUaKa U YIJIEKHCIIOrO rasa)

IIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB pas-
JUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI,
noaua, kapOoHar, gocdar, cuaukar, cyiabhar, TUAPOKCUIUOHBI, Ka-
TUOHBI aMMOHUS, MOHbI U3YYCHHBIX MCTAJUIOB, IMPUCYTCTBYIOLIUEC B

BOJHLIX paCTBOpAX HECOPTaHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

3.2

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHH: HI[K BCIIIC-

CTBa; KOPPO3US METAJIOB
MPUMEHATh OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JCSITEIBPHOCTH —

aHaJIn3 U CUHTEC3, CPABHCHUC, O606H.[CHI/IC, CUCTEMATHU3AallUIO, BBISABIIC-

HUC TPUYNHHO-CJICIACTBCHHBIX CBSI3EH — IJI1 U3y4YCHHA CBOMWCTB Be-




IIECTB U XMMHUYECKHUX PEaKINi; eCTECTBEHHOHAYYHBIC METO/IbI TIO3HA-
HUSl — HAONIOICHHUEe, U3MEPEHUE, MOJICTHUPOBAHUE, IKCIIEPUMEHT (pe-

AJBHBIA ¥ MBICJICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHUS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Poiab XMMHM B KU3HU Y€I0BEKa. XUMUA B cCUCTEME Hayk. Te-
Ja W BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE

BCIICCTB

ITonsrue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yucteie B€IICCTBA U1 CMCCH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBEI U MOJICKYIJIBI. Xumunaeckue 3j1eMeHThl. CHMBOJIBI XHMHYECKUX 3JIEMEH-

TOB. [IpocThie U ClIOKHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YICHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MoisipHas Macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

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

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHYECKHUE YpaBHCHHA. KHaCCH(bHKaHHH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUIaMu
paboThl B 1abopaTopuu U npuéMamu oOpalieHus ¢ 1abopaTOpHBIM 000pyI0Ba-
HUEM, U3yUYeHHE U ONKCcaHue (PU3MYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BEIIECTB, HaOMroeHne pu3nueckux (IU1aBjIeHUE BOCKA, TasHUE JIbJla, PACTUpPa-
HUE caxapa B CTYIKE, KHIIEHHE U KOHJEHCAIUs BOJIbI) U XMMUYECKUX (TOpeHue
CBEYHM, IPOKAIMBAHUE MEAHON NPOBOJIOKH, B3aUMOAECUCTBUE MEJIA C KUCIOTOM)
ABJIEHUH, HAOJIIO/IEHUE U ONMCAaHUE MTPU3HAKOB NMPOTEKAHUSI XMMHUECKUX peak-
Uil (pasnokeHue caxapa, B3aUMOJICHCTBUE CEpHON KHUCIOTHI C XJIOpHAOM Oa-
pus, paznoxenue runpokcuna meau(ll) mpu HarpeBanuu, B3auMoIeCTBUE Ke-
ne3a ¢ pactBopoM comu meau(Il), n3ydyenue cnocoOoB paszneneHus cMmeceit (c

IIOMOIIIbXO Mar”Hura, (bI/IJ'H)TpOBaHI/Ie, BBIITApUBAHUC, AWCTUIIIALMUA, XPOMATO-




rpadusi), MPOBEACHUE OYMCTKU IMMOBAPEHHON COJIM, HAOJIOJCHHE W ONMHCAHUE
PE3YyJIbTATOB MMPOBCACHHUA OIIbITA, WIUIIOCTPUPYIOMICTO 3aKOH COXPaHCHHA MacC-

Chl, CO3/IaHHE MOJIeJIe MOJIEKYJ (LIIapOCTEPHKHEBBIX )

Baxneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — sieMeHT U MpocToe Be-
niectBo. HaxokneHue Kuciopoja B mpupojae, (Gpu3Mdeckne U XUMHUYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kucinopoga. CrocoObl
NOJYyYEeHUsI KHUCIOpoJa B JIaOOpPaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aioTpornHas MoaupuKalus KUCIopoia

22

TemnoBoit 3P hekT XUMUIECKON peakiuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
Y SHIOTEPMUUYECKHE peaKMu. TOTUIMBO: Yyroiib U METaH. 3arpsi3sHEHUE BO3IyXa,

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

23

24

2.5

2.6

Bonopon — anemeHT 1 rpocToe BerecTBo. HaxokaeHune Boiopoia B mpupoe, Gpu-
3WYECKUE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI momydeHus. KuciaoTsl

U COIIU
MonsipHblil 006EM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnyeckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopbl. HackimeH-
HbI€ Y HEHACBILIEHHbIE pacTBOPhL. PacTBOpMMOCTh BelecTB B Boje. MaccoBas
JIOJISI BEIIECTBA B PAacTBOpe. XMMHUUYECKHE CBOMCTBa BoAbl. OcHoBanus. Poib
pacTBOpPOB B MPHUPOAE M B KU3HU yesnoBeka. KpyroBopoT BOIbl B HPUPOJE.

3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ

Knaccudukamnus neopranmyeckux coeauHeHuii. Oxcunpl. Knaccuduxarus ok-
CUJIOB: coJieo0Opa3yromire (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHBIE) U HECOJIE00-
pasytomue. HomeHnknatypa okcuaoB. PU3MYECKHME MU XUMUYECKUE CBOMCTBA

OKCHJOB. HonyquI/Ie OKCHJIOB

2.7

OcnoBanus. Knaccudukanust ocHOBaHMI: MIENOUM U HEPACTBOPUMBIE OCHOBA-
Hus. Homenkiarypa ocHoBanuil. Du3nueckue W XHUMUYECKUE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Psan axktuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnot

Comu. HomeHnknatypa coseil. @uU3nUecKUe M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuyenue coiseit

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COCIMHEHUI



2.11

XUMHUYECKUH JKCIIEPUMEHT: KaueCTBEHHOE OIPENEICHUE COACPKAaHUS KHCIIO-
poa B BO3JyXe, MOJIy4YeHUE, cCOOMpaHue, paclio3HaBaHHE U U3y4eHHE CBOWCTB
KHCJIOpOo/ia, HaOII0IeHUE B3aMMOICHCTBUS BEIIECTB C KHCIOPOJOM U YCIIOBUS
BO3HMKHOBEHUS U MpEKpalleHus TopeHus (moxapa), 03HaKOMIICHHE ¢ 00pasia-
MU OKCHJIOB M OIIMCaHUE UX CBOMCTB, MOJyYCHUE, COOMpaHUe, paclio3HABAaHHUE U
U3y4eHHEe CBOICTB BOAOPOAa (TOPEHHUE), B3aUMOACHCTBIE BOAOPOAA C OKCHIOM
Meau(Il) (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPHUANIOB), HaOI0IeHHe 00pas-
IIOB BEILIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHNE OCOOCHHOCTEH PacTBOPEHUS
BEIIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OIpeie-
JEHHOW MAacCOBOM JOJIEd PACTBOPEHHOrO BELIECTBA, B3AUMOAECHCTBUE BOIBI C
MeTajulaMH (HaTpUeM U KaJibIleM) (BO3MOXHO MCIOJIb30BaHUE BUACOMATEpHA-
JIOB), OIpEJeNIeHNe PAaCTBOPOB KHCIOT W HIENOYEH C MOMOUIBI0 MHIUKATOPOB,
ucclieloBaHHe 00pa3IloB HEOPraHWYECKUX BEHIECTB PA3JIMYHBIX KIACCOB,
HaOJroIeHne M3MEHEHUS! OKPAaCKH MHIUKATOPOB B PACTBOpPAX KHCIOT U IIENO-
yell, u3ydeHue B3aumojeiicteus okcuna meau(Il) ¢ pactBopom cepHoil Kucio-
TBI, KUCJIOT C METaJUIAMH, PEAKIMH HEUTpaIM3alMH, MMOJydeHHEe HEepacTBOPH-
MBIX OCHOBaHHM, BBITECHCHUE OJHOTO METaJlla JPYTUM M3 PacTBOpa COJIH, pe-
HICHUE SKCTIEPUMEHTAIILHBIX 3a/1a4 110 TeMe «BakHeimne Kiaccyl HeopraHude-

CKHX COCHHH@HHﬁ))

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucTeMa XUMHUYECKHX AJIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

32

[TepBble MOMBITKY KIAacCUPUKALMN XUMHUYECKUX dIieMeHTOB. [loHsATHE O TpyI-
Max CXOJHBIX JIEMEHTOB (ILEJOYHBIE U MIEJIOYHO3EMETbHbBIE METAJUIBI, TalloTe-
HBI, HTHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEepHbIE OKCUIBI U
TUJIPOKCHIBI

Ilepnoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB J1.1.
MenneneeBa. Koporkonepuoanass u giuHHomnepuomHas dopmel [leproanye-
CKOM cuctemMbl xumuueckux anemeHtoB .M. Menzaeneesa. llepuonsl u rpyn-
nbl. OU3UYECKHUI CMBICT MOPSIAKOBOrO HOMEPA, HOMEPOB NEPUOAA U TPYIIIbI

9JICMCHTAa

3.3

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3oromnsl. DnekTponbl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB MepBhIX 20 XuMudeckux 3nemeHToB Ilepuonu-
yeckor cucremsl [[.M. MenneneeBa. XapakTepucTUKa XUMHUUYECKOTO JJIEMEHTA

110 ero noJyioxkeHuto B [lepnoanueckoii cucreme /.M. MenzaeneeBa
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3.5

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XMMHUYCCKHUX DJICMCHTOB, MCTAJI-
JIMYSCKUX U HEMETAUIMYECKHUX CBOMCTB IIO rpynmnaM u nepuojam. 3HauecHUE
HepI/IO,I[I/ILICCKOFO 3dKOHa 1 HepHOI[H‘ICCKOﬁ CHUCTEMBI XUMHUYCCKUX 3JICMCHTOB

JUISl pa3sBUTHS HayKU U npakTuku. .M. MenneneeB — yd4€Hbl U IpaskJaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHAs U HEMOJIAPHAsA) CBSI3b. DJIEKTPO-

OTpULATEIIPHOCTh XUMHUYCCKHUX 3JICMCHTOB. Honnas cBsI3b

3.6

3.7

9 KIIACC

Kox

Crenenp okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENIN U BOCCTAHOBUTEIN

XUMHUUYECKUH SKCIIEPUMEHT: M3y4eHHEe 0Opas3IoB BEIIECTB METAIOB U HEMe-
TaJIJIOB, B3aUMOJICHICTBHE I'MJIPOKCHIA IUHKA C pACTBOPAMU KUCJIOT U LIEJIOYeH,
IPOBEJCHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPHl  OKHUCIUTEIbHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3i0KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnusA. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3akoH. [lepuoguueckast cucteMa XUMHUYECKUX 35eMeHToB J[. M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XHU-
MHMYECKHUX DJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KAJIUs, KAJIBLUA U UX COCIHUHE-
HHUI B COOTBETCTBHU C MOJIOKEHHEM 3JIEMEHTOB B [leprnoauueckoil cucreme u

CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHnue BellecTBa: BUJbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIUTMYECKUX PelIé-
TOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIIA KPHUCTAJUIMYECKOW PEIIETKHA U
BHUJA XUMHYECKOH cBsizu. Knaccudukanus v HOMEHKIATypa HEOPTaHMYECKUX
BelIeCTB (MEXIyHApOAHAS M TpUBHAJIbHAS). XMUMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUW, TEHEeTHYe-

CKas CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccudukanus XMMUYeCKUX peakluil o pa3IMyHbIM MpU3HaKaM (110 YuCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEII0OBOMY 3 (deKTy, 1o n3me-
HEHHMIO CTEMEeHEH OKMCICHUS XHMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
y4acTUIO KaTajau3aTopa). DK30- U IHIOTEPMUYECKUE pEeaKlUu, TEPMOXUMHUYE-

CKHC YPaBHCHUS. IlonsTue o CKOPOCTH XUMHYECKOMN pCaknuun

1.4

[Tousitue 00 06paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonstue o



TOMOTEHHBIX M I'€TEPOreHHBIX peakuusax. IIoHaTHe 0 XMMHUYECKOM paBHOBECHUH.
@akTOpsl, BAUAIOIINAE HA CKOPOCTh XUMUYECKON PEAKLUU U IOJIOKECHUE XUMHU-

YECKOI'o paBHOBCCHA

1.5

1.6

1.7

2.1

2.2

OKuCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUHU, 3JIEKTPOHHBIA OalaHC OKHUCIIH-
TEJIbHO-BOCCTaHOBUTENBHOM peakunu. CocTaBlieHuEe ypaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEAaKIMi C HCHOJIb30BAHUEM METOJa 3JIEKTPOHHOro Oa-

JJaHCa

Teopust RJIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPOIUTHI.
KaruoHnsl, aHnoHbl. MexaHu3M IUCCOLMALMK BELIECTB C Pa3IMYHbIMU BUAAMU
XuMHYecKoi cBs3u. Ctenenp auccormanui. CHIIbHBIC U ca0bIe AICKTPOJIHUTEHI.
Peakiun voHHOro oOMeHa. YcIoBUS NPOTEKAHUS PeakLuii MOHHOro oOMeHa,
IIOJIHbIE M COKpalIEHHbIE MOHHbIE YpaBHEHHUs peakuuid. CBoWCTBa KHUCIOT, OC-
HOBAaHUHU U coJIel B CBETE NpPE/CTaBICHUI 00 3JIEKTPOIMTUYECKON JUccolra-

unu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O ruaposIN3e conei

XUMHUYeCKHHU SKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOACIIIMU KPUCTAIIMYCCKUX PEC-
MIETOK HEOPTaHUYECKHUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u anma-
3a), CJIOHBIX BEIIECTB (XJIOpHIa HATPHS); UCCIETOBAaHUE 3aBUCUMOCTU CKOPO-
CTH XUMHYECKOW PEaKIMH OT BO3JCHUCTBHS Pa3IMUHBIX (haKTOPOB; HCCIIEIOBA-
HHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOLMUAIMH KHC-
JIOT, IIeJIoYei U cosel (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHAIIOB); TIPOBE-
ACHUC OIIBITOB, WJUIIOCTPUPYIOMIUX HNPHU3HAKKW IMPOTCKAHHA peaKHI/Iﬁ HNOHHOT'O
oOMeHa (oOpa3oBaHME OCaJKa, BbIIEICHHE Tra3a, 0Opa3oBaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIIMIA
(ropenue, peakluu pa3iokKEeHHs, COCAMHEHHs); paclo3HaBaHHWE HEOpraHuye-
CKHUX BCHICCTB C ITOMOMIIBO KAYECCTBCHHBIX peaKHI/II\/JI Ha MOHBI; PCIICHUE JSKCIIC-

PUMCHTAJIBHBIX 3aa4
Hemeramisr u ux COCINHCHUA

OOmias xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, Xapak-
TEpHbIe cTeneHu okucieHus. CTpoeHne u (pu3nyeckue CBOMCTBA MPOCTHIX Be-
IIECTB — TraJIoreHOB. XMUMHUYECKHE CBOMCTBA Ha MpUMepe XJjopa (B3auMojei-
CTBHE C MeTaJllaMH, HEMeTaJllIaMH, 1iefoyamu). XiaopoBoaopos. ConsHas Kuc-
JI0Ta, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHe. [leiicTBue Xyopa Hu
XJIOPOBOIOPOZa Ha OpraHU3M 4eloBeKa. BaxHeiline XJIOpuAbl U HX

HAaXO0XJEHUE B IPUPOJIE

Obmass xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS




aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CtpoeHue u Gu3nyeckre CBOWCTBA
MIPOCTHIX BELIECTB — KUCIOPOJA M Cepbl. AJUIOTPOIHbIE MOAN(DUKALUN KUCIIO-
pola U cepbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOaOpO, CTpoeHue, puznye-
CKME W XMMHYCECKHE CBOMCTBA. OKCI/II[bI CCPbI KaK NPCACTABUTCIIN KHCJIIOTHBIX
okcuaoB. CepHast KUCIIOTa, (pU3MUECKUE U XUMHUYECKUE CBOMcTBaA (00IMe Kak
MPEJCTaBUTEINS KJIacca KUCIIOT U crienuduueckue). XMMUYECKHE PeaKihu, Jie-
XKalllie B OCHOBE IPOMBILIUIEHHOI'O CIOCO0a IMOJIy4YeHHs] CEPHOM KHCIOTHI.
[Mpumenenne. Conmu cepHON KUCIIOTHI, KAUECTBEHHAS PEaKIUs HA CYIb(aT-HUOH.
Haxoxnaenue cepbl U €€ COeIUHEHUH B NpUpOje. XUMHUYECKOE 3arpsi3HEHHUE
OKpY’KaloIllel Cpebl COSAUHEHUSIMHU Cepbl (KMCIOTHBIE JOXKIH, 3arps3HEHHE

BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS

2.3
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OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTo-
MOB, XapaKTEpHbIE CTEIIEHU OKUCIEHMs. A30T, paclpoCTpaHEHHUE B NPUPOJE,
¢dbusznyueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUAK,
ero (U3M4ecKre W XMMHUYECKHE CBOWMCTBA, MOJydeHHEe M HpuMeHeHue. Comu
aMMOHHUS, UX (U3MYECKUE U XMMHYECKHE CBOMCTBA, mpuMeHeHue. KayecTBeH-
Hasl peakuusl Ha HOHbl aMMOHMSI. A30THasl KUCIIOTa, €€ MoJydyeHue, PU3nyecKkue
U XMMHYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENS Kilacca KUCIOT U CIelH-
¢udeckue). Mcnonap30BaHUE HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHHE-
palbHBIX ynoOpeHui. XUMHUUYECKOE 3arpsi3HEHHE OKPYKAOIIEeH Cpelbl COelH-

HCHHUAMU a30Ta (KI/ICJ'IOTHI)IC A0XKIH, 3arpA3HCHUC BO3yXa, ITOYBbI U BO]:[OéMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUEcKre U XUMUYECKHE
coiictBa. Okcua docdopa(V) u pochopHas kucinora, pU3MUECKUE U XUMHUYE-
CKue cBoiicTBa, mnonydeHue. Vcmnonbs3zoBanue @ocharoB B KadecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OObmass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUS. YTIepoJ, alIoOTPONHble MOAUDU-
KalluM, pacupoCTpaHEHUEe B IpHUpojJe, (PU3MYECKHMe U XHMMHUYECKHE CBOICTBaA.
Ancop6uust. Kpyrosopot yriepoaa B npupojie. Okcuasl yriepoaa, ux ¢uszuye-
CKHE€ U XUMHUYCCKUEC CBOI\/IICTBa, )IeﬁCTBHC Ha XMBBIC OPraHU3MBI, IMOJYUCHUC U
IpUMEHEHHE. DKOJIOTHYEeCKHEe MPOOIeMBl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa(IV);
TUIOTEe3a IN100aJbHOrO MOTEIUIEHUsT KJIuMaTa; MapHUKOBBIA 3¢ dekT. YronbHas
KHUCJIOTa M €€ coNu, X (PU3NYecKHe U XMMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMeHeHne. KadecTBeHHast peakius Ha KapOoHaT-HOHBL. Vcnonp3oBaHue Kap-

OOHATOB B 6LITy, MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJIIbCKOM XO03sICTBE



2.6

[TepBoHavaibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, 3THJICH, alleTUJIeH, 3TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIO-
Ta). IX cocrtaB n xumudeckoe ctpoeHue. [ToHsTHE 0 OMOTOTrHYECKH Ba)KHBIX
BEIIECTBAaX: KHUpax, Oelkax, YIrJIeBOJaxXx — M HMX POJIM B JKU3HH YEIIOBEKA.

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

2.7

2.8

Kpemuuii, ero ¢usznyueckue U XMMHUYECKHUE CBOWMCTBA, MOJYYCHHE U MPUMEHE-
Hue. CoenuHeHust KpeMHUs B mpuposae. OOmme mpencraBieHus 00 OKcHe
kpemausA(IV) u kpeMHueBoit kucimote. CHIMKAThI, UX HUCIIOIL30BAaHUE B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH. BakHEWIuEe CTPOUTENbHBIE MaTEepHAIbl: Kepa-
MHKa, CTEKJIO, IIEMEHT, OeToH, >jkene300eToH. IIpobOiiembl Oe3o0macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KU3HHU

XUMUYECKUI SKCIIEPUMEHT: M3Yy4€HUE O0pa3loB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI, MIPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-
MOHBI ¥ HAOIIOACHUE IPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXKaroume Gpusn-
YeCKUE U XMMHYECKHE CBOWCTBA TaJIOTEHOB U MX COEIMHEHUN (BO3MOXKHO HC-
[10JIb30BAHKE BUJIEOMATEPHUAJIOB); 03HAKOMJIEHHE ¢ OOpas3lamH XJIOpHUIOB (ra-
JIOTEHUIOB); 03HAKOMJIEHHE C 00pa3liaMu cephl U €€ COeAMHEHUSIMHU (BO3ZMOKHO
WCIOJIB30BaHUE BUICOMATEPHUAIOB); HAONIOJEHUE Tpolecca OO0YTrJUBaHUS ca-
Xapa Moj JeWCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI; U3YYEHHUE XUMU-
YECKUX CBOMCTB Pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEACHUE KaueCTBEHHOU
peakiuu Ha cynbdar-uoH U HAOMIOJEHUE MpHU3HAKa e€ MPOTEKaHUs;, O3HAKOM-
neHue ¢ (pU3MYECKUMH CBOMCTBaMU a3zora, pocdopa m ux coenuHeHH (BO3-
MO>KHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (HOCPOPHBIX
ya0OpeHui; moaydeHne, coOupanme, pacrno3HaBaHWe W U3YYCHHE CBOWCTB aM-
MHaKa; IpOBEJCHIE KaYeCTBEHHBIX PEaKkIuil Ha MOH aMMOHHS U PocdaT-uoH u
M3Y4YEHHE NPU3HAKOB WX TMPOTEKAHMS, B3aUMOJAECWCTBHE KOHIIEHTPUPOBAHHON
a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOYKHO HCIOJb30BAHHE BUAEOMATEPHUAIIOB);
U3Y4YEHHE MOJeNel KpPUCTAJUIMYECKUX PeIIETOK anmasa, rpadura, QymiepeHa;
O3HAKOMJIEHHE C MPOIECCOM aACOpOIMM PACTBOPEHHBIX BEIIECTB AKTHBHUPO-
BaHHBIM YIJIEM U YCTPOMCTBOM MpPOTHBOrasa; MojyuyeHue, codupaHue, pacro-
3HABaHME M U3YYEHUE CBOMCTB YIJIEKHCIIOIO ra3a; NpOBEIACHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT- M CHUJIIMKAT-UOHBI U HM3y4YeHHE NMPU3HAKOB HUX MpOTEKa-
HUS; O3HAKOMJIEHHE C NPOIYKIHUEH CHIMKATHOW MPOMBIIIJIEHHOCTH; PELICHHE
SKCIIEPUMEHTAJIBHBIX 337a4 1o Teme «BaxHelne HEMeTaulbl U UX COEIUHeE-

HUA»

Merannsl 1 uX COCINMHCHU A




3.1

OOw1ast XxapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nosioxkeHus B Ilepuonnueckon cucreMe xumudeckux sinemeHtoB [I.M. Menne-
jeeBa U cTpoeHus aromMoB. CTpoeHue MeTaioB. Meramndeckas CBA3b U Me-
TaJJIM4YecKasl KpUcTajyinyeckas pemérka. JJIeKTPOXUMUUECKUN Psii HamlpsiKe-

HUH METALJIOB

3.2
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3.5

3.6

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Iue crnoco0bl MOTyYeHHUS
MeTayioB. [ToHSITHE 0 KOPPO3UK METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[Ilenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
temeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJbl U
TMJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe IIEeJOYHbIX METaJUIOB U MX

COE€IUHEHUN

[IlesrounO3eMENBbHBIE METAJIBI MAarHUM M KaJIbLMI: noyIokeHue B llepuoanye-
CKOH cucreMe xumuueckux snemeHToB [[.M. Mengeneesa; ctpoeHue ux aro-
MOB; HaxO0KJIeHHE B npupoje. Pu3nueckrue U XMMUYECKHE CBOMCTBA MATrHUS U
KanblMs. Baxselmme coequHeHus Kanblus (OKCUA, THIPOKCUA, COJIH).

JXécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

AmoMuHuii: nonoxkenue B I[lepuoaudeckoil cUCTeMe XUMHYECKHX JJIEMEHTOB
JI.1. MeHneneeBa; CTpOEHUE aToMa; HaX0XKJICHUE B npupoae. PU3NYECKrue U Xu-
MHUYECKHE CBOMCTBa almoMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA

AJITFOMUHU A

Keneszo: nonoxenne B [leproanueckoi cucremMe XUMUYECKuX 3iaeMeHToB J[. 1.
MenzeneeBa; CTpOeHHE aTOMa; HaxOXKJIeHUe B npupoze. Ouznyeckue U XuMu-
Yyeckue CBOMCTBa xkene3a. Okcuabl, TuaApokcunbl U conu skeneza(ll) m xene-

3a(Ill), ux cocras, CBOMCTBA U MOTy4YECHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILJIaBOB,
X (u3nueckuMH CBOMCTBAMHU; H3YYEHHE pE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOXXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOCH-
CTBUS OKCHJA KAJIbLIUS U HATPHSI C BOJIOM (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMa-
TEpHUAJIOB); UCCIIEA0BAaHNE CBOMCTB )KECTKON BOABI; ITpoLIecca TOPEHHUS JKene3a B
KHCIIOpo/ie (BO3MOKHO HCIOJIb30BaHME BHJIEOMATEPUAIIOB); MPU3HAKOB MPOTE-
KaHUS KaueCTBEHHBIX PEAaKIMi HAa MOHBI (MarHusi, KajblMs, aTIOMUHUA, LIMHKA,

xenesa(Il) u xeneza(1ll), menu(Il); HaOnr0eHNE U ONMMCAHUE MTPOLIECCOB OKpa-




4.1

IIMBaHUS MJIAMEHH MOHAMU HaTpUs, KaJIusg U KaJlblKs (BO3MOXHO HCIOJIb30Ba-
HUE BHUACOMATEPUAJIOB); HCCIEIOBaHHE aM(OTEPHBIX CBONCTB THUIPOKCHIA
AIIOMHUHUS ¥ TUAPOKCUA IMHKA; PEILIEHUE dKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME

«Baxuelnine MeTaibl U KX COCIUHEHUSY
XuMHs ¥ OKpYXarolas cpena

HoBble maTepuansl u TexHonoruu. BemecrBa u mMarepuainbl B MTOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momoms Mpu XUMHYECKHX OXKOTax M

OTpaBJICHUAX

4.2

4.3

OCHOBBI 3KOJIOTMUECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arps3HEHHUE OKPYKaro-
et cpenst [1JIK. Pons xumun B permenun sxonoruueckux mnpoodiem. [pupon-
HbI€ HICTOYHUKH YTJIEBOAOPOIOB (Yrojb, IPUPOIHBINA ra3, HedTh), IPOAYKTHI UX
nepepaboTKH, UX POJTb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuaioB (CTEKIO, CIIABbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUaIIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTA-
TAM OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBHON TPOI'PAMMBbBI
OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30B0-
0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl 0C-
HOBHOI'0 0011ero oOpa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 II03HABAEMOCTH SIBJICHUU npupoabl, IOHHUMAaHUC 00BEKTUBHOM 3Ha-
YUMOCTH OCHOB XMMHYSCKOM HAYyKH KakK obnactu COBPCMCHHOI'O €CTC-
CTBO3HaHHUs, KOMIIOHCHTA 06111617[ KYJIbTYPBI U HpaKTquCKOﬁ aCsa-
TCJIBHOCTH YCJIOBCKA B YCJIOBUAX COBPECMCHHOI'O O6HI€CTB3; IIOHHUMa-

HHUC MCCTAa XMMHUU CPCAU APYTIUX €CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCJICAOBAHUSA BCHICCTB W U3YUYCHHA XWMU-
YCCKHX peaKHHﬁ; YMCHHUEC HCIIOJIB30BATH MOICIH IJIA 00BACHEHHS

CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPeccCHOHATBHON NEATSIbHOCTH, CBSI3aHHBIX C XUMUCH U
COBPCMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha OOCTHXKXCHUAX XHU-
MUYECKOW HayKH, YTO IMO3BOJHUT OOYYaIOIIMMCS paccMaTpuBaTh XH-
MHIO Kak cepy cBoeit Oyayiien mpodecCHOHaNbHON IeATeTbHOCTH U
cAenaTh OCO3HAHHBIN BHIOOP XUMHH Kak MPOGUIBHOTO MpeaMeTa Mpu

nepexo/ie Ha YpOBEHb CPEHETO 00IIero 00pa3oBaHus

Branenue cucteMod XMMHUYECKUX 3HAHUM M yMEHHUE NPUMEHATH CH-

CTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpPas BKIIFOYACT:

2.1

BOKHEHUIIINE XUMUUCCKUEC TOHATHS: XUMHYECKHUM AJIECMEHT, aTOM, MOJIe-
KyJa, BEIIECTBO, MMPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS U HEOJ-
HOpPOJ/IHAsA CMECh, OTHOCHUTEIIbHBIE aTOMHAsl U MOJEKYJIsIpHash MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MOJIAPHBIA 00BEM, OK-
CHJI, KHCIIOTa, OCHOBAaHUE, CONb (CPedHss), XUMHUUYECKasl PeakKlus, pe-
aKIIMM COSIMHECHMS, PEaKINK PA3JIOKECHUSI, PEaKIIUU 3aMEIICHUs, peaK-
U OOMEHa, TeTIoBOM A((EeKT peakuuu, 3K30- U DHIOTEPMUYECCKHE
pEaKIu, pacTBOP, MacCcoBast JOJIsI XMMHUYECKOTO dJIEMEHTa B COCUHE-
HUH, MaccoBast 10JIs1 U IPOLIEHTHAsI KOHIIEHTPAIUs BELIECTBA B PACTBO-

pe, Aapo aToma, SIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, panyc
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aToMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHSI, XUMUYECKasl CBSI3b, JIEKTPO-
OTPULIATENILHOCTD, MOJISIPHAsi U HEMOJspHAas KOBAJCHTHAs CBS3b, MOH-
Hasl CBSI3b, METAJUTMYECKAs CBSI3b, KPUCTAJUIMYECKAsl pelETKa (AaTOMHas,
WMOHHAsI, METAIITUYECKasi, MOJICKYJIsIpHAsi), MOH, KaTUOH, aHUOH, JJICK-
TPOJIUT U HEIIEKTPOJIUT, SIEKTPOIUTUYECKAs] TUCCOIMALINS, PeaKIuu
MOHHOTO OOMEHa, OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIHH, OKHC-
JUTEb U BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBIICHHE, AJIEKTPOIIN3,
XUMHYECKOE PaBHOBECHE, OOpaTHUMbIE U HEOOpPATHMBIC PEaKIIUH, CKO-
POCTh XUMHUYECKOM peakiuu, kataimuzatop, 111K, koppo3us MeTaios,

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

TCOPHUU XUMHUH: aTOMHO-MOJICKYJIApHAs TCOPUA, TCOPUA DJICKTPOJIUTU-

YeCKOM JUCCOLUAIN

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘IaIOH_ICI;'IZ

3.1

YMEHHME MTPaBUIIbHO UCIOIb30BaTh U3yUYEHHbBIE BELIECTBA U MaTEpUaIbl
(B TOM umncCie MUHEpaIbHbIE YI0OpEHUs, METAILIbI U CIIABBI, IPOAYK-
Thl IEepepadOTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOAOPOJOB (yIiis,
MPUPOJHOTO Ta3a, He(hTH) B OBITY, CEIbCKOM XO3SICTBE, Ha MPOU3-
BOJICTBE U NTOHMMAaHME 3HAYEHUS >KUPOB, OEJIKOB, YIIEBOIOB AJIs Op-
raHu3Ma YeJIOBEeKa; YMEHHE NMPOTHO3UPOBATh BIUSHUE BEUIECTB U XH-

MUYECKHX TPOILIECCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOIIYIO MPH-

POTHYIO cpety

3.2

33
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YMCHHUEC HUHTCIPUPOBATD XHUMUYCCKHUEC 3HAHUA CO 3HAHHUAMHU APYIrUx

y4eOHBIX PEIMETOB

HaJIMuue OmbITa paboThl C Pa3IMYHbIMM MCTOYHHMKAMM MH(OpMaLUu
N0 XUMHMM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHHBATh MH(GOPMAIUIO O BEILIECTBAaX, UX Ipe-
BpALICHUAX U IIPAKTUYECKOM IIPUMEHEHUN U YMEHUE UCIIONIB30BaTh €€

JJI pCIICHUA y‘-Ie6HO—H03HaBaTeJ'II)HI)IX 3aga4
BHa}IeHI/Ie OCHOBaMH ITOHATHHHOT'O armapara 1 CUMBOJIMYCCKOTI'O A3bI-

Ka XHMHHM JId COCTaBJICHHA (bOpMy'J'I HCOPraHUYCCKUX BCHICCTB,

YPaBHEHUH XMMHWYECKUX PEAKINi; OCHOBAMH XMMHWYECKOW HOMEHKJIa-




Typbl (IUPAC 1 TpuBHaIEHON)

VYMmenne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHOI{H‘ICCKOfI

CUCTCMC C YUCIIOBBIMHA XapAaKTCPUCTUKAMHU CTPOCHUA aTOMOB XUMHNYC-

5 CKHMX JJIEMEHTOB (COCTaB M 3apsll sapa, OOIIee YHCIO SJIECKTPOHOB),
pacnpeiefieHueM 3JEKTPOHOB IO HYHEPreTUYECKUM YPOBHSIM aTOMOB
MEePBBIX TPEX MEPUOIOB, KAIHS M KaIbIUs
[IpeacraBnenre 0 MEPUOAMYECKONW 3aBHCHUMOCTH CBOWCTB XHMHYE-
CKHX 3JIEMEHTOB (paJinyc aToMa, 3JIEKTPOOTPUIIATEIHLHOCTD ), MPOCTHIX
6 U CIIOKHBIX BEIICCTB OT ITOJOKEHMs AIeMeHTOoB B Ilepuonnueckoi
cucreMe (B MaJbIX MepUoax M IIaBHBIX MOArPYIIAX) U 3JIEKTPOHHO-
r'o CTPOCHHS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEIIeCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue ornpenensiTh:
g1 BAJICHTHOCTh U CTETNEHb OKHUCICHUS XMUMHYECKUX DJIEMEHTOB, 3apsi
' HOHA
g2 BUJI XUMUYECKON CBSI3U U TUIl KPUCTAJUIMYECKON CTPYKTYPHI B COEMIH-
' HEHUSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIUTENb U BOCCTAHOBUTEIIh
9 YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KHCIOPO, 030H, BOJOPO, TpaduT, anMas, Kpem-
9.1 HUM, azot, pocdop, cepa, xjop, HATPHUH, Kamuil, MarHUi, KaabllUH,
AJTIOMUHUM, JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX pacTBOPOB (BO/AA, aMMH-
aK, XJIOPOBOJIOPO/I, CEPOBOIOPOI, OKCHIBI U THAPOKCUIBI METAILTOB [—
92 ITA rpynm, amomunus, meau (II), uunka, sxenesa (II u III), okcumsl
' yraepona (II u 1V), xpemuns (IV), azota u dhocdhopa (III u V), cepn
(IV u VI), cepuucras, cepHas, a30THCTas, a3oTHas, (ocdopHas,
yTOJbHasl, KPEMHHUEBAsI KUCIIOTA M KX COJIH)
93 MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMO-

CTHU OT UX COCTaBa U CTPOCHUS, IPUMCHCHNEC BCUICCTB B 3aBUCHUMOCTHU




OT UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMUYECKUX MPEBpaIlieHui

B Pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3YYEHHBIX KJIaCCOB
' (rpyn) HEOpraHM4YECKUX BELIECTB
104 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, Mac-
' COBYIO JIOJI0O XUMHUYECKOTO 3JIEMEHTA B COCTMHCHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSIM XUMHUYECKUX PEAKIMi U HAXOAUTh KOJMYECTBO Bellle-
' CTBa, 00BEM U MAcCCy PEarcHTOB HIIU MPOJIYKTOB PEaKIIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHM METOJIaMU HAYYHOTO IO3HAHUS (HAOIIOJCHHE, H3MEpe-
121 HUE, DKCIIEPUMEHT, MOJISTMPOBAHNE) MPU U3YUECHUHU BEIIECTB U XUMHU-
' YECKHX SIBJICHUH; YMeHUE CHOPMYITUPOBATH MPOOIEMY U MPEIOKUTH
IIyTHU €€ pelieHus
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMU, XUMUYECKOU TO-
' Cyzio¥ U 1abopaToOpHBIM 000PYAOBAHHEM
MpaBUjIaMu O€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPaBUIIaMH TTOBEICHUS B LESIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JICHCTBUSI Ha >KUBBIE OPTaHU3MBI ONPEAECTEHHBIX Be-
IIECTB, CIIOCOO0B YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3-
JIEUCTBUSA
3 Hanmume mpakTH4YecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIIECCTBICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAHUC (I)I/I3I/I‘-ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC
C (bI/ISI/I‘IeCKI/IMH U XUMHUYCCKUMU SABJICHUAMU, OIIbITbI, UIIJIFOCTPHUPY-

HOIUC MPHU3HAKU IPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ



13.2

u3ydeHre croco0OB pa3aeieHus cMecen

13.3

IMOJIYYCHHUE KHUCIIOpOJa U U3YUCHUE €TO CBOI>'ICTB; IMOJIY4€HHUE BOOOPO-
Ja U U3y4CHUC CTO CBOﬁCTB; MOJIY4YCHHEC YIJTICKHCIIOTO ra3a U HU3ydc-

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

13.4

13.5

13.6

13.7

MPUTOTOBJICHHE PACTBOPOB C OMpPEIEIEHHON MacCOBOM J10JIel pacTBO-

PEHHOrO BellEeCTBa

MIPUMEHEHHUE WHINKATOPOB (JTaKMyca, METHIIOpaHka u ¢eHondraicu-
HA) IS OMPEJCIICHUs XapaKTepa CPe/ibl B pacTBOPaxX KUCIIOT M MIEII0-

yel

HCCIICIOBAaHNE M OIMMCAHHUE CBOMCTB HCOPraHM4YCCKUX BCHICCTB Pa3JIMi-
HbIX KJIACCOB; M3YYCHUC BSaHMOHeﬁCTBHH KHCJIOT ¢ MCTalllaMHd, OKCH-
JaM1 METAJIJIOB, paCTBOPHUMBIMH U HEPACTBOPHUMBIMU OCHOBAHUAMM, CO-
JIAMH; MOJTYYCHUE HEPACTBOPUMBIX OCHOB&HHFI; BBITCCHCHUEC OAHOI'O
METaJllla APYrMM U3 pacTBOpa COJHU; HCCICAOBAHHUC an)OTepHLIX

CBOICTB THAPOKCHUIAOB AJIFOMHUHUA 1 HUHKA

pelIeHre IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIACChI
HEOPraHWYECKUX COEIUHEHMI»;, «IIEeKTPOJUTHYECKAs JUCCOIra-
nus»;, «BaxHeimme HeMeTaIbl M MX COCAMHEHHA», «BakHeHmnne

MCTaJIbl U UX COCAUHCHUA»

13.8

14

14.1

14.2

XMUMUYECKHE 3KCIIEPUMEHTHI, UIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKa-
HUSl peaklMii MOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMH Ha MPUCYT-
CTBYIOLIME B BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMHUI-, HOIAM]I-,
cynegar-, gocdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THIPOKCH]I-HOHBI,
KaTHOHBl aMMOHMUSI, MarHus, Kajbliys, aJIOMHHHUS, xKene3a (2+) u xe-
ne3a (3+), menu (2+), UHKA

Ymenue:

MIPEACTABIISITh PE3YyIbTAThl IKCIIEPUMEHTA B (h)OpME BBIBOJIOB, JI0Ka3a-
TEJIbCTB, IPaUKOB U TAOJIUI] U BBIABIATH SMIUPUUYECKUE 3aKOHOMED-
HOCTH

YCTaHaBJIMBATh CBSI3U MEXJy pealbHO HAaOJI0JaeMbIMU XUMHUECKUMHU
SABJICHUSAMHA H IMPOLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSCHSITH IMPpUYUHBI MHOT 006pa31/151 BCIICCTB



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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

Ilepnognueckuii 3akoH u Ilepuonnueckas cucremMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimplus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIHEHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepuoguyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBsi3b.  KoBaneHTHass (MoOJsipHAsT W HEMOJSPHAas) CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. MeTtannsl ¥ UX COCOAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIe00pa3yroue; OCHOBaHWM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. :‘)HGKTpOXI/IMI/I‘IeCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTtauioB: cepel (IV, VI),
aszota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuaus(IV). ITonyuenue

OKCHJOB HEMECTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoicTBa okcunoB: MeTawioB [A-IIIA rpymm, munka, memu(ll) u

xenesa(ll, IT). TTonydyenue okCuI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUAOB  aIOMUHUSA, Kene3a, ULuHKa). llomyuenme ocHoBaHuN U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOIOPOIHOM, CEPOBOAOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tomy4yenue kucnot

OO0mre XMMHYECKUE CBOMCTBA cpenHux cose. [lomydenue coneit

[Tonydyenne, coOupaHue, paclo3HAaBaHHE BOAOPOJAA, KHCIOPOJa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_[I/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

53

54

5.5

TennoBoii A3 PeKT XUMHUECKOW peakluy, TEPMOXUMHUUYECKHE YpaBHEHUS. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJIGHHSA.  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clIa0ble AJIeKTPOIUTHL. CTENeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B jabopatopuu U OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKarouleil  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHUr HKOJOTHYECKUX TMpoOjeM. VYCWIeHHEe MapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriaepoaa, KpeMHUSI U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTaylb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHas KUCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIN B )KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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