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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTAB-
JieHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelb-
HOW MpOorpaMMbl OCHOBHOTO 00IIero oOpaszoBanusi, mnpencraBieHHbIXx B OI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIUTAHHUS U C
y4€TOM KOHIEMIMU TpernojaBaHusi y4eOHOro mpeamera «XuMmus» B oOpa3zoBa-
TEJBHBIX Opranu3anusx Poccurickon denepanuu.

[Iporpamma no xumMuu 1aét NpeacTaBiICHUE O LETAX, o0IeH cTpaTeruu 00y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIMIMXCSA CPEJCTBAMH YUEOHOTO TpEeIMeTa,
yCTaHaBIMBAET 00s3aTENILHOE MPEIMETHOE COJEp’KaHUE, MpeayCMaTpUBaeT pac-
MpEAEICHUE €ro Mo KjlaccaM U CTPYKTYPUPOBAaHHE MO pa3feiaM U TeMaM Mpo-
IpaMMBI 10 XMMUH, ONPEIEISAET KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTH-
KU COJIEpXaHUs, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3yUYEHUS XUMHUH C YU&-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOI0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOy4YaroMIMXCs, ONpPENesieT BOZMOXHOCTH MpeaMeTa
JUIS peaiu3anuu TpeOOoBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa30BaHHMs, a TaKkKe TpeboBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUH Ha YPOBHE LieJIeH U3y4eHHUs MIPeAMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHON JEATEIbHOCTH 00YYarolEerocs 1mno ocBoe-
HUIO y4eOHOI0 COJIepPIKaHuU.

3HaHWE XMMHHU CIIY>)KUT OCHOBOHM IUJIsi (JOPMUPOBAHUS MHUPOBO33pEHUSI 00Y-
YarOUIErocs, €ro NpeiCTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTpaloT (popMUpYyEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIPEBPAILCHUIX SHEPTUU
¥ 00 DBOJIIOIMM BELIECTB B MPHUPOJE, O MyTSIX pelIeHUs riao0aibHBIX MpolieM
YCTOMYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTrETUUECKOU, MUILIEBON U
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET peain3alii BO3MOKHOCTEH ISl caMOpa3BUTHs U POpMUpPOBa-
HUS KyJIbTYpbl JIMYHOCTH, €€ 0011el U (YyHKIIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS] U TBOPYECKHX CIIOCOOHOCTEH
00y4aroluxcsl, HaBbIKOB UX CAMOCTOSATEIbHOU Yy4eOHOU JIeATENbHOCTH, dKCIEpHU-
MEHTAJIbHBIX U UCCIEIOBATENbCKUX YMEHHI, HEOOXOUMBIX KaK B MOBCEIHEBHOU
YKU3HH, TaK U B MPOHECCUOHANTBHON IeATENBHOCTH;

3HaKOMHUT €O CIeHU(UKON HaydHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJIsiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YyYaIOINXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/ B IKOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIIUXCS.



JlanHble HampaBieHUs B OOyYE€HUH XHUMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
coJiepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIA SBISETCS MeJarornueckud aJaanTupo-
BaHHBIM OTpakeHHEM 0a30BOM HayKH XMMHH Ha OINpeAeTIEHHOM 3Tarne e€ pa3Bu-
TUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE O0YYAIOIMIMMUCS CUCTEMBI IEPBOHAYAIBHBIX TOHATUI XUMUHU, OCHOB HeE-
OPTraHNYECKOM XUMHHU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX ITOHATHW OpraHAdYe-
CKOU XUMUH.

CtpykTypa coiepkaHus MpPOrpaMMbl IO XMMUU CPOPMUpOBaAHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAAbIBAECTCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peaxiuu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 1O MPUHIIMITY MOCIIEA0Ba-
TEJIBHOI'O PAa3BUTHUA 3HAHUKW HA OCHOBE TEOPETUYECKUX IIPEACTABICHHUNW PAa3HOIO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTaBICHUNA 00 3JIEKTPOIUTHUECKON AMCCOLMAIMM BEIIECTB B pPacTBO-
pax.

TeopeTnyeckne 3HaAHUSA PACCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKHU I10JY-
YEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JPyromMy, BBIINONHSS (YHKUMA OOBACHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUS U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe MporpamMMbl M0 XUMUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTAB-
JIEHUSI 0 XMMHUYECKOM COCTABJISIIOIIECH HAyYHOW KapTUHBI MUpa B JIOTUKE €€ CH-
CTEMHOU NMPUPOBI, IECHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHUIO U METOJaM I10-
3HaHUA B HayKe. M3yuyeHne XuMuu MpoOUCXOAUT C IIPUBIICYCHUEM 3HAHUU U3 paHee
M3YYEHHBIX yU4eOHBIX MpeAMeToB: «OKpyx)aromuii Mupy, «buosorus. 5—7 kimacce»
n «Puznka. 7 Kmacey.

[Ipu M3ydeHun XUMUU MPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUN OCHOB XUMUYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JIEATEIb-
HOCTH 4YeJIOBEKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KYJbTYphl. 3ajaaya
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BOKHEUIIUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUM, TOCTYM-
HBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTEPA, SI3bIKa HAYKU, B MPUOOIIEHUH K
Hay4YHBbIM METOJaM IIO3HaHUs NPU U3YYEHUU BEILIECTB U XMMHUUYECKUX PEaKLMM, B
(GOpMHUPOBAHUN U PAa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B y4eO-



HO-TIO3HABATEIbHON U yu4eOHO-HUCCIIEeI0BATEIbCKON I€ATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 0e30macHOro oOpaIieHus ¢ BEIeCTBAMU B MTOBCEAHEBHOMN KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BaXKHOE
3Ha4YeHHE MPUOOPETTN TAKUE 1T, KaK:

— (hopMHUpOBaHHE UHTEJUIEKTYAIbHO PA3BUTOM JTMYHOCTH, TOTOBOW K CaM000-
Pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHPHOMY MPUHSATHIO PEHICHHH, CIOCO0-
HOW aJanTHPOBATHCSI K OBICTPO MEHSIOIIUMCS YCIIOBUSAM JKU3HH,

— HaIpaBJICHHOCTh OOYYEHMs] Ha CHCTEMaTH4eckoe MpUoOIIeHue 00ydaro-
IIMXCS K CaMOCTOSITEIIbHOM TO3HABATEIBHON ACSITENbHOCTH, HAyYHBIM METOJaM
No3HaHUs, GOPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecrieueHne yCcIoBUi, CIOCOOCTBYIONIUX MTPHOOPETEHUIO 00YUAIOIIMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEeTHLHOCTH, MO3HAHWUS M CaMOTIO3HAHUS, KITFOYCBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBaHue 001Iel (PyHKIMOHAIBHON U €CTECTBEHHO-HAyYHOU rpaMoT-
HOCTH, B TOM YHUCJIE€ YMEHUN OOBACHATH U OLIEHUBATh SIBJICHUS OKPY>KAIOIIEro MU-
pa, UCTIONb3ys 3HAHUS U OTIBIT, OJYUYCHHBIC MTPH U3yUYEHUU XUMHUH, IPUMEHSITH HX
IIPU PEIIeHUH TMPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— ¢opMupoBaHHE Y 00yUYaOIUXCS TYMAaHHUCTUYECKUX OTHOIIEHUH, TOHUMa-
HUS [IEHHOCTH XUMUYECKUX 3HAHUHU JJIsl BHIPAOOTKU IKOJIOTHYECKH IIeecoo0pas-
HOTO MOBEJEHUS B OBITY M TPYIOBOH NEATEIBHOCTU B LIETSAX COXPAHEHUS! CBOETO
3I0POBBS U OKPY’KaIOLEH IPUPOJTHON Cpeibl;

— pa3BUTHE MOTHUBAIUU K O0YyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTU
K OCO3HAHHOMY BBIOOpPY NpO(UIIa U HAMIPaBICHHOCTH JAIbHEHIIIET0 O0ydYeHHUS.

OO1ee uncno yacoB, OTBEAEHHBIX TSI U3yYEHHUS] XUMUW HA YPOBHE OCHOBHO-
ro obuiero odpazoBanus, coctaBisier 136 yacos: B 8 kinacce — 68 4acos (2 vaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE Be-
niectB. [loHsiTHE O MeTOHaX Mo3HaHMs B XUMuUU. UYuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JE€MEHTBI. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U cnoKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi ¢opMyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3a-
KOH TMOCTOSIHCTBa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHUU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MaccChl M YUCJIa CTPYKTYPHBIX €MHUIL BellecTBa. Pacuétsl mo opmysiaMm xumMuue-
CKHX COETUHEHHU.

Pu3NYeCKUe U XUMHUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpAaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX peaKlui (COeTMHEHMS, PA3JI0KEHUS, 3aMEIEHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB 00pa3L0OB HEOPTraHUYECKUX BELIECTB, HAONIOJACHUE (PU3HNYeE-
CKkMX (TUTaBJICHUE BOCKA, TasHHUE JIbJa, paCTUpPAHUE caxapa B CTYIKE, KUIIEHUE U
KOH/JICHCAI[Usl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICCTBHE MeJla C KHCJIOTOW) SIBIIEHWH, HAOIIOJIEeHUE W OMUCaHUE
MPU3HAKOB MPOTEKAaHUSI XUMHUYECKUX pEeakUuui (pasiioKeHHe caxapa, B3auMoJei-
CTBUE CEPHOW KHUCIOTHI C XJOpUAOM Oapusi, paznoxeHue ruapokcuaa meau (11)
MIpU HarpeBaHWU, B3aUMO/JICUCTBUE Kele3a ¢ pacTBopoM cosiu meau (11), uzyuenue
CIIOCOOOB pa3/eieHus] CMeCcel: ¢ TTOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BBITIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadus, NMPOBEICHUE OYHMCTKH TMOBAPEHHON COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJIbTATOB MPOBEJECHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMS MacChl, CO3JaHIE MOJIeIe MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ieMeHT U mpocToe
BemecTBo. Haxoxaenne Kuciaopoia B mpupoje, GU3ndeckne U XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Oxcumasl. [Ipumenenne kuciopoaa. CrnocoObl MOIyYeHUs
KHCIIOpOJia B JIA0OPATOPUM U MPOMBILUIEHHOCTU. KpyroBopoT kuciopoga B npu-
pozne. O30H — armoTponHas MoAU(PUKAINS KUCIOPOIa.



TennoBoit 3PPeKT XMMUUECKON peaKkiiuu, TEPMOXUMUYECKUE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3AY-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U npocToe BemecTBo. HaxoxeHne Bogopoaa B Mpupo-
ne, (u3mveckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI MOTYyYEHUS.
Kucnots! u conu.

Monsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurtens. PactBopbl. Hackl-
IICHHBIEC U HEHACBIIICHHBIE PACTBOPBL. PacTBOpMMOCTB BelIECTB B BoJie. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE cBOMCTBAa Boabl. OcHOBaHuA. Ponp pac-
TBOPOB B IIPUPOJE U B KU3HU 4enoBeka. KpyroBopoT BoJbl B IpHUpoje. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUYMCTKA TPUPOJIHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukaims
OKCHJIOB: C0JIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIE, aMPOTepHBIC) U HecolieoOpa-
3yromne. Homenknatypa okcu1oB. @U3NYECKUe U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lomy4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus ocHOBaHMi: MIENOYM U HEPACTBOPHUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanuii. ®U3nyeckue U XMuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonydenue ocHOBaHUI.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaimioB H. H. bekerosa. Iloy-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHe U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKcnepumenm:

KAauECTBEHHOE OIPEEIICHUE COAECPKAHUS KUCIOpOAa B BO3/1yXe, ITOIYUYEHHE,
coOupaHue, pacrno3HaBaHUE M U3yYE€HUE CBOMCTB KHCIIOpOJa, HAaOIIOJECHNUE B3au-
MOJICMCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHS BO3ZHUKHOBEHHUS U MPEKpALICHUS
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U ONMHUCAHUE UX CBOMCTB,
NOJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3yYE€HHUE CBOMCTB BOJIOpOa (TOpPEHHUE),
B3auMojielicTBre Bogopoaa ¢ okcuaoMm meau (I1) (BO3MOXHO MCIOJIb30BaHUE BH-
JIeOMaTepHalioB), HaOM0IeHne 00pa3LoB BEUIECTB KOJIUYECTBOM | MOJIb, UCCIIEN0-
BaHHE OCOOECHHOCTEH pacTBOPEHUS BEUIECTB C PA3IMYHON pPaCTBOPUMOCTbIO, MPHU-
TOTOBJIEHUE PACTBOPOB C OMPEIEIEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BeEUlE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHUJACOMATEPUAJIOB), MCCIIEIOBaHNE OOpa3lloB HEOPTaHMYECKUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOIO/IEHWE W3MEHEHUS OKPACKH HHIMKATOPOB B
pacTBOpax KHUCIOT W IIeJiodel, u3ydeHue B3aumojercTBus okcupa meau (II) c



PacTBOPOM CEPHOM KHUCJIOTBI, KUCIOT C METAJUIAMH, PEAKIIMKA HEUTpaIu3aluu, mo-
Jy4EHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJIHOTO METajjla JIPYrUM U3
pacTBOpa COJM, PELIEHUE IKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMe «Baxnenmmue knac-
Chl HEOPraHUYECKUX COCTUHEHUIN».

IMepuoauueckud 3akoH u Ilepuoaumyeckass cucreMa XHUMHUYECKHX IJJIe-
MeHTOB /JI. U. MennesneeBa. CtpoeHne aToMOB. XMMHYeCKas CBsA3b. OKUCIH-
TeJIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKH KIAacCU(DUKAMKU XUMUYECKUX djemMeHToB. [loHsitHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIC U IIETOYHO3EMENIbHbIE METaIbI, Tajio-
TeHbl, HUHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u nimuHHonepuoaHas gopmel [lepuoanue-
CKOM cucTteMbl xuMuieckux aneMeHToB [[. M. Menneneesa. llepuoabl U rpyIrsl.
DU3NYECKUN CMBICI MTOPSIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIBI JIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. Onexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuMHuueckux snemeHToB [lepuoanue-
ckoit cucremsnl J[. 1. MenneneeBa. XapakTepucTUKa XMMUUYECKOIO 3JIEMEHTA I10
ero nojoxeuuto B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paguyca aTOMOB XMMHUYECKHX AJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOAAM.

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

Xumuyeckas cBsizb. KoBajieHTHast (MOJsipHAsE U HETMOJSIPHAs) CBS3b. DJICK-
TPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEINbHBIE peakuuu. IIpo-
LIECCHI OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJIEUCTBHE
TUAPOKCHA IMHKA C pACTBOPAMH KHUCJIOT U ILIEJIOYEH, IPOBEAEHUE ONBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (TropeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUH B § KJlacce OCy-
MIECTBIISIETCS. Y€pe3 UCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX TOHSTHMA,
TaK W TOHSTHM, SABJISIONIMXCA CHUCTEMHBIMHU I OTHEIBHBIX MHPEAMETOB €CTe-
CTBEHHO--HAy4YHOI'O ITUKJIA.



OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBIN (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CUHTE3, KIacCUu(PUKaIMs, EePUOTUIHOCTh, HAOIIOACHNUE, IKCIIEPH-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJENb, SIBIICHUE.

@uznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUNA 3apsi/l, BEIIECTBO, T€JIO, 00BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XUMHMYECKasi peaKIHsA

[lepunonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XH-
MUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIHs, KAIbIUI U UX COCTUHEHUN B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMAYECKON CBS3U. THIIBI KPUCTAIUIMYECKUX pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIaccaM HEOPTaHWUYECKHUX COEIIH-
HEHUI, TEHETHUYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (10 YUCTY
Y COCTaBY y4YaCTBYIOIIMX B PEaKUMU BELIECTB, O TEIJIOBOMY 3 (]eKTy, o uzme-
HEHUIO CTENEHEH OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTUIO KaTajnu3aropa). JK30- U IHAOTEPMUYECKHE PEAKLIUH, TEPMOXHUMHUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu xumudeckor peakuuu. [loHsTue 06 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUYECKUX peakuusax. [[oHaTHe 0 TOMOre€HHBIX U Te€TePOreHHbIX pe-
akiuax. [lonstne o karanuze. [loHsATHE O XMMHUYECKOM paBHOBECHH. DAKTOPBHI,
BIMSIOIINE HA CKOPOCTh XMMHYECKON PEaKIMM U IMOJOKEHHE XMMHYECKOTO paB-
HOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBlIeHUE ypaBHEHUN OKHCIIHMTENb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMI ¢ MCMHOJIb30BAaHUEM METO/a AJIEKTPOHHOro Oa-
JaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE Y COKpAIIEHHbIE HOHHBIE YpaBHEHUs peakuuil. CBOKWCTBAa KUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJACTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O THIpONIM3E CoNEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIJIOB U HEMETAJUIOB (rpaduTa U ajiMasa), CIIOKHBIX BEIIECTB (XJI0-
puaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKUUU OT
BO3JICHCTBHS pa3NUYHbBIX (DaKTOPOB, UCCIIEJOBAHUE AJIEKTPOMPOBOIHOCTH PACTBO-
POB BEIIECTB, IIpoLEcca TUCCOLMALNN KUCIIOT, IeJouel 1 coei (BO3MOXKHO HUc-
MI0JIb30BaHUE BUJEO MATEPUAIIOB), MPOBEACHUE ONBITOB, WILIIOCTPUPYIOIIUX MPH-
3HAKW MPOTEKAHMs peaklnii MOHHOro oOMeHa (0Opa3oBaHHE OCA/JKa, BBIJIEICHUE
rasza, o0Opa3zoBaHUE BO/JIbl), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUil (FOpEeHUEe, pEeaKUu PpPa3I0KEHUs, COCIUHEHUS),
pacro3HaBaHNe HEOPraHUYECKUX BELIECTB € MIOMOIIBI KaU€CTBEHHBIX PEaKLUN Ha
VIOHBI, PEIICHNUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiNHEHUS

OO01ast xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaK-
TEpHbIE CTENeHU OokucieHus. CTpoeHue M (PU3NYECKHE CBOWCTBAa IPOCTHIX Be-
HIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TIpUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTaJulaMM, HEMETaJJIaMU, 1ejao4aMu). XiaopoBoaopo. CosisiHas KACI0Ta, XUMH-
YECKHUE CBOWCTBA, MOJIyYeHUE, TPUMEHEHHE. JIeHCTBUE XJIOpa U XJIOPOBOIOPOIA HA
OpraHW3M 4YenoBeKa. BaxkHenme XI0puabl M UX HAXOXKIAEHUE B IPUPOJIE.

O6mast xapaktepuctuka 3memMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYEeCcCKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHUECKHE U
XUMUYECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnveckre 1 XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTe-
Js1 KJ1acca KUCJOT U creruduieckue). XuMHUUEeCKHE Peakiuu, JeKallie B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM Kuciothl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(}ar-HoH.
Haxoxenue cepsl U €€ COeIMHEHU B PUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPY-
YKAIOILEH Cpeibl COEUHEHUSIMU Cepbl (KUCIOTHBIE O/, 3arpsi3HEHHE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, pacIpOCTPAHEHHE B MPUPOE,
dusznyeckue U XxuMudyeckue cBoiicTea. Kpyroopot a3ora B mpupone. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoJyuyeHue, (PU3MUecKue M XUMHYECKHE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cneruduieckue). Mcnomb-
30BaHME HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arps3HEHUE OKpYKalollehd cpefbl COCNUHEHHUSIMU a30Ta (KUCIOTHbBIE
JOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOJOEMOB). Docdop, amIoTpONHbIE MO-
mudukanuu pocdopa, pusndeckue n xummuueckue cporictsa. Okcun gochopa (V)
u (docdopHas KUCIOTa, PU3NYECKUE W XUMHUYECKHE CBOWCTBa, moiydeHue. Hc-
noJib30BaHue GpocdaToB B KaUECTBE MUHEPAIbHBIX YI00pEHUH.

OOmast xapakTepucThka 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCJIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOIU(DHKa-
LMY, PACIPOCTPAHEHHE B Mpupone, (U3MYECKUE U XHMHUYECKHE CBOICTBA.
Ancopbmus. Kpyrosopot yriepona B npupojge. Okcunbl yriepoaa, ux ¢uzude-
CKHE€ M XMMUYECKHE CBOMCTBA, JIEWCTBUE HA >KMBBIE OPraHU3MBI, IOJIYYEHUE U
IpPUMEHEHHE. DKOJIOTUYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCJIOTa U €€ COJIM, UX (PU3NYECKHE U XMMHUYECKHE CBOMCTBA, MOJYYEHHE U TPU-
meHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-MOHBI. Mcnonp3oBaHue xapOoHa-
TOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TAHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OEH3UH), UX pOJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTMUYECKH BaKHBIX BEILECTBAX: JKHUpax, Oeykax, yrieBoJax — M MX POJU B
KU3HM YesoBeka. MarepuaabHOEe €JUHCTBO OPTaHUYECKUX U HEOPTAHMYECKUX CO-
eIVNHEHNH.

KpeMmnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, MOJYYEHHE U TPUMEHE-
Hue. CoequHeHs] KpeMHUs B npupoje. O01re npeacTaBieHus 00 OKCUIe Kpem-
Hus (IV) u kxpemuueBoit kucinore. CUITUKATHI, X HCIOJIL30BaHKUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEpAMUKA, CTEKIIO, IIe-
MEHT, O0€TOH, kene300eToH. [IpoGaeMbl 6e30MacHOr0 MCMOIb30BaAHUS CTPOUTEIIh-
HBIX MaT€pUaJIOB B [IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHE 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBEICHNE KAUE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB



UX MPOTEKAHMsI, ONBITHI, OTpaXKaroLue GU3NIECKUE U XUMUYECKHE CBOICTBA Tajio-
F€HOB M UX COEAMHEHUH (BO3MOYKHO HCIIOJIb30BAaHWE BUJECOMATEPHUANIOB), O3HA-
KOMJICHHE ¢ oOpasiamu XJIOpHUAOB (TaJOreHHIOB), O3HAKOMIIEHHE C oOpaslamu
Cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOIIO0-
JIeHue mpoiiecca oOyriIMBaHUs caxapa MoJ I€MCTBUEM KOHIIEHTPUPOBAHHOW cep-
HOM KHCIIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IpOBEJCHNE KaYeCTBEHHON peakliy Ha Cyib(daT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHUE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UxX
COEJIMHEHU (BO3MOKHO UCIIOJIb30BAaHUE BUIAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, NmojiydeHue, coOupanue, paclio3HaBaHUE M H3yUCHUE
CBOMCTB aMMMaKa, MPOBEICHNE KaYECTBEHHBIX PEaKlUi HA MOH aMMOHHS U (oc-
daT-1oH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOICUCTBUE KOHIICHTPUPO-
BaHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIB30BaHUE BUIEOMaTepHa-
JIOB), U3yUYEHUE MOJIENEeH KPUCTAIMYECKUX PEIIETOK alMasa, rpadura, Qpysuiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMHM PAaCTBOPEHHBIX BELIECTB AKTHBUPO-
BaHHBIM YIJIEM U YCTPOWCTBOM NPOTMBOTra3a, MOJIy4yeHue, coOMpaHue, pacro3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKUCIIOrO ra3a, IPOBEAEHNUE KaYEeCTBEHHBIX peak-
Ui Ha KapOOHAT M CUJIMKAT-UOHBI M U3y4Y€HHE MPU3HAKOB WX MPOTEKAaHUsI, O3HA-
KOMJICHUE C NPOAYKUMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIIEHNE YKCIIEPUMEH-
TaJIbHBIX 3aJ1a4 10 TeMe «BaKHEeNIe HEMETAIUIbl U KX COSIUHEHUS.

MeTtasiibl U MX COeAUHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB 1. . Menne-
JeeBa U CTpoeHHst aToMoB. CTpoeHue MeTauioB. MeTtainyeckas CBsA3b U MeTall-
JMYECKask KPUCTAJUIMYECKAS PEIETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHU Me-
TajioB. @U3NUECKUE U XMMHYECKHE CBOMCTBAa MeTaiuioB. OO0I1ue crnocoosl mosy-
4yeHUsI MeTaJUIOB. [oHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CriaBsl (CTaab, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITY Y POMBIIIJIEHHOCTH.

[[enoynble MeTaIbl: MONOXKEHKWE B [lepronnueckol cCUCTEME XMMHUYECKUX
anemeHToB /. . MeHnneneeBa, CTpO€HHE UX aTOMOB, HaXOXK/JeHHUE B ipupoae. Pu-
3MYECKHE U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TH-
POKCHJIbI HATpUs U Kanusl. [[puMeHeHne meI0YHbIX METAIIOB U UX COCTMHEHUH.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLIMK: TTOJ0XKeHue B [lepuonu-
YeCKOM cucreMe xuMudeckux siemeHtoB Jl. M. Menneneesa, crpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3nyeckue U XMMHUYECKUE CBOWCTBA MarHus 1
Kanblus. BaxkHelive coenuHeHUs Kalblus (OKCHI, THAPOKCHI, coiu). JKeécT-
KOCTb BOJIbI U CLIOCOOBI €€ YyCTpaHEHUsI.



AmoMuHMIL: IostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpO€HHE aTOMa, HaxX0XKAeHUE B ipupoae. Puznueckue u Xu-
MUYECKHE CBOICTBa amrOMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoit cucteMe XMMAYECKUX 3J€MEHTOB [1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXKJICHUE B pupoJe. PU3NUECKUE U XUMHU-
yecKue CBOMCTBA xkene3a. OKCUIbl, TIpoKcu bl U cosn xkenesa (I1) u xenesa (110),
UX COCTaB, CBOKMCTBA U MOJYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJIOB U CIIABOB, MX (PU3MUYECKUMU CBOM-
CTBAaMH, U3YYEHHE PE3YJbTATOB KOPPO3UU METALIOB (BO3MOYKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCUIA KaJbIIUSA W HATPHS C
BO/IOM (BO3MOXHO HCIOJb30BAaHUE BHIEOMATEPUANIOB), HCCIEAOBAHUE CBOWCTB
KECTKOM BOJBI, IPOIIECCA TOPEHUS JKeJie3a B KUCIOpoie (BO3MOYKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIINIl HA HOHBIL:
MarHus, Kaubllvs, altoMuHusA, InHKa, keme3a (II) m kxemeza (III), memm (ID),
HaOJI0ICHUE U OMKCAaHKUE MPOLECCOB OKPAILIMBAHMS IIJIJAMEHU MOHAMU HAaTpHUs, Ka-
JUs U Kanblus (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE
aMm(pOTEpHBIX CBOWCTB THJPOKCHJA ATIOMHHMS M THAPOKCHAA LUHKA, PELICHHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BakHelne MeTaibl U UX COCIUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa 1 Marepuaisl B IOBCEIHEBHOW XU3HM 4YeoBeKa. besomacHoe nc-
N0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momorp npu Xu-
MHUYECKHUX OKOTaX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyKaroued cpenbl (MpeAenbHas I0mycTHUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuoie cea3u

Peanuzanus MeXIpeaMETHBIX CBS3€H NPU U3yYEHUHM XMMUM B 9 Kitacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSATUHN, SBISIONIMXCS CUCTEMHBIMHU JUIsl OTAEIbHBIX MNPEIMETOB €cTe-
CTBEHHO--Hay4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHBIE MOHSATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHaJlu3, CUHTE3, KiIaccu(ukaius, NepuogUIHOCTb, HAOI0IEHUE, dKCIIe-
PUMEHT, MOJIEIMpPOBAaHUE, W3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM 3(Q(EKT,
TEXHOJIOTHSI, MATEPUAJIBI.



@dusuka: MaTepus, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, NOH, HYKIIUJ, U30TO-
Ibl, PAJJUOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKUI 3apsil, IPOBOJHUKH, MOIYIIPO-
BOJHUKH, TUAJICKTPHUKH, (HOTOIIEMEHT, BEUIECTBO, TEJNO, 00BEM, arperaTHoe Co-
CTOSIHME BEILIECTBA, a3, pacTBOp, PACTBOPUMOCTb, KpHUCTAJUIMYECKas PEUIETKa,
CIUIaBbl, (PU3UUECKHE BEIUYMHBI, CIUHUIIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPaH-
CTBO, IJTAHETHI, 3BE3/1bI, COJTHLIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPATBHBIC
y10OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPOABI, MOJIE3-
HbIE HCKOMAaeMbI€, TOIUINBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111eT0 00pa3o-
BaHMSI JIOCTUTAIOTCS B XO0JI€ OOy4YEHHS XMMUU B €IUHCTBE Y4EOHOW M BOCIHTA-
TEJIbHOW JIEATEIBHOCTH B COOTBETCTBHH C TPAJIULMOHHBIMH POCCUMCKUMH COLIMO-
KyJIbTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBujIaMd U HOPMaMH TOBEJIEHUS M CHOCOOCTBYIOT MpOIeccaM CaMOMO3HAHUS,
CaMOPAa3BUTHS U COMHAIIA3AITUN O0yJarOIIHXCA.

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJ-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OIIbI-
Ta JEATEIIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HaCJIEJIMI0, TIOHUMaHUs 3HAYEHUs XUMUUYECKOW HAyKu B KU3HHU CO-
BPEMEHHOTO 00I11eCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOUN MHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€UECTBEHHON XWMHH, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpax/aaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M IMPaBHIIAX MEXIMYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOM, y4eOHO-UCCIIeI0BATELCKON, TBOPUECKON U APYTUX BUIAX JACATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JEATENbHOCTU TP BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIEPUMEHTOB, CO3/a-
HUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
IpoIiecce ATON YUeOHOM AesATeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE IMOBEJICHUE U
MOCTYIKA CBOMX TOBAPHUILIECH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIOLIUE OC-
HOBY JIJIsSl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MUpa, MPEICTaBICHUs 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MPHU-
POZIHOM CPEION, O PO XMMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JJIs1 OOBSICHEHUST HAOI0JaeMbIX MPOIECCOB U SIBJICHUH, T1O-
3HaBaTeJbHOU, HH()POPMALIMOHHOW W YUTATEIBCKOW KYJIbTYPhl, B TOM YKCJI€ HaBbI-
KOB CaMOCTOSITEJIbHOM pabOoThl C yUeOHBIMU TEKCTaMH, CIIPABOYHOU JIMTEPATYpPO,
JIOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHUI;



UHTEpeC K OOYyYEHHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K camM000pa30BaHUIO, MIPOEKTHON M MCCIIE0BATEIbCKON AEATeIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI 00YUYEeHHsI B JajbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBIA 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUN U HENPUSI-
THE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHusi), He0O-
XOJMMOCTHU COOJIIO/IEHUSI IPaBUJI OE€30MaCHOCTH NPHU OOpAIIEHNU C XUMUYECKUMHU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpEeC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3IngyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM AESATENBHOCTH, B TOM YHCIIE HA OCHO-
B€ MPUMEHEHUS NMPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBINA BBIOOP MHIMBUIY-
aJIbHOM TPAaeKTOPUM MPOAOHKEHUsS OOpa3oBaHMs C yUETOM JIMUHOCTHBIX MHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEMHON Npo(hecCHOHATBbHON AESTENBHOCTA U PA3BUTUS HEOOXOJUMBIX YMEHHI,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) PK0JIOrHYecKOro BOCIIMTaHUS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CyLIECTBOBAaHHUS, TOHMMAaHUE LIEHHOCTH 3I0POBOI0 U 0e3-
OMMAcHOro o0pa3a >KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (pU3HUe-
CKOMY M TCUXMYECKOMY 3[J0POBBIO, OCO3HAHHME ILEHHOCTU COOJIOJICHUS INpaBUII
0€3011acHOro MOBEACHUS MpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 3J0POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHS 3KOJOTHYECKON KYJIbTYphl, OCO3HAHUS INI0OATBHOTO XapakTepa SKOJIOTHU-
YeCcKUX MpoOJIeM U MyTel UX pelIeHUs MOCPEICTBOM METOJI0OB XUMHH, SKOJOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B MO3HABATEIbHOM, KOMMYHH-
KaTMBHOM M COLIMATIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe mMeranpenMeTHBIX pe3ylbTaToOB BBIACIAIOT 3HaYUMbIE IS (popMu-
pPOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIEC OHATHUS (3aKOH, TEOPHs, IPUHIIMIL, THIIO-
Te3a, paxT, cucTema, MpoUEecc, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (POpMHpPOBaATH MPEACTABICHHUE O LEJIOCTHOM HAyYHOW KapTHUHE
MHUpa, U yHHMBEpCalbHbIE y4eOHbIE AeWCTBUA (IIO3HABATEIbHbIE, KOMMYHUKATHUB-
HbIE, PETryJISATUBHbBIE), KOTOpPbIE 0OeCreunBaT (OPMUPOBAHNE FOTOBHOCTU K ca-
MOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIECTBIECHUIO YU€OHON A TENbHOCTH.



ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBuA:

YMEHUS UCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS IPU OCBOCHHUH 3Ha-
HUI: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUHN (BBLACIATh UX XapaKTEepHbIC MPU-
3HaKM, YCTAaHABJIMBAaTh B3aMMOCBS3b C IPYTUMU MOHITUSIMM), UCIIOJIb30BATH MOH -
THUS 7151 OOBSICHEHHS OTJICNbHBIX ()aKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KPH-
TEepUM TSI KiIacCU(DUKAIIMA XUMHUYECKUX BEIIECTB U XMMHUYECKHUX PEaKIIHii, ycTa-
HaBJIMBAaTh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEX1Yy O0BEKTaMU U3Y4YEHHUsI, CTPOUTH
JIOTHYECKHUE PaCCyKICHUS (MHIyKTUBHBIEC, NEAYKTUBHbBIC, 11O aHAJOTUM), JE€NaTh
BBIBO/IbI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATHh B IpOLECCEe MO3HAHUS MOHATUS (IPEIMETHbIE U METa-
IPEIMETHBIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIEIH, HMCIOJb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPHUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTAaBICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUECKasi (popMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH Y4eOHO-II03HABATENbHBIX 337a4, C YUETOM ITHX
MOJICJIbHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIE MPHU-
3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKLIUIA, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBA3HM U POTUBOPEUNS
B M3Y4YaEeMBbIX MIPOLIECCAX U SBJICHUSAX.

Bba3oBble uccienoBarTenbcKne 1eiiCTBUS:

YMEHUE UCII0Ib30BATh MOCTABIEHHBIE BOIPOCH] B KAYECTBE MHCTPYMEHTA MO-
3HaHUs, a TAK)XXE B KaUeCTBE OCHOBBI JIJIs1 OPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPraHU3AlMK U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHME HAOJII0AaTh 3a XOJOM IpOIliecca, camoCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, HUCCIECAOBAHUSA, COCTABIATh OTYET O MPO-
JeJaHHoM pabore.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO pa3-
JUYHBIX BUAOB M (POPM NpEICTaBIICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOIYJIIpHAs JIUTepaTypa XUMUYECKOTO COJEpKaHUsl, CIIPABOYHBIE MOCO-
ous, pecypcbl IHTepHEeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUYUBYIO U HEJIOCTO-
BEpPHYI0 UH(DOPMAIIHIO;

yMEHUE TPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIllMM U COOTBETCTBYIOIIMX J@HHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONpeneIEHHOro TUIIa, MPUOOPETEHHE OIbITa B
o0nacTd  MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,



CaMOCTOSITENIFHO BbIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aud HECIOKHBIMU CXEMaMU, harpaMMaMu, JIpy-
rumMu popmamu rpa@uKu 1 X KOMOWHAIUSMU;

YMEHHE HCII0JIb30BATh U aHAJIU3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIbHOCTH MH(OPMALIMIO O BIUSHUU IMPOMBIIIJIEHHOCTH, CEIbCKOIO
XO03sIIICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBepcaIbHble YueOHbIe JeliCTBUS:

YMEHHMsI 3aJ]aBaTh BOIPOCH! (B XOJ€ auajnora v (Win) AMCKYCCHUHU) MO Cylie-
CTBY 00CyXJaeMOH TeMbl, (OpPMYJIUPOBATh CBOU MPENJIOKEHUS OTHOCUTEIIHHO
BBITNIOJIHEHMSI TIPEIJIOKEHHOM 3a/1a4;

YMEHHsI TPEACTABIATH IMOJYYCHHBIE Pe3ylbTaThl MO3HABATEIbHON NeATeb-
HOCTU B YCTHBIX M NMHUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3yIbTAaTOB BbI-
HOJIHEHUS! XUMUYECKOT0 3KCIEpUMEHTa (JabOpaToOpHOro OmbITa, JabOpaTOpHOM
paboTHI IO UCCIIET0BAHUIO CBOICTB BEILIECTB, YYEOHOIO ITPOEKTA);

yYMEHHsI Y4€OHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HA-
BaTEIbHON M HCCIIEOBATENBLCKON EATEIBHOCTH TPH PEIICHUH BO3HHUKAIOIINX
npo0sieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUA MO3ULUN (00CYyX-
JeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUS COBMECTHBIX J€Hi-
CTBHI, ONpeAesieHue KPUTEPHUEB IO OIIEHKE KaueCTBa BBIMOJIHEHHON paboThl U
Apyrue).

Pery/iiTUBHbIE YHUBepPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENHU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
NesATEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATENBHBIX 3a]1a4, CAMOCTOSITEIbHO COCTABISATh WM KOPPEKTUPOBATH TMPE-
JIO’KEHHBIM aJTOPUTM JIEWCTBUW MPH BBIIOJHEHUU 3aJaHUN C YUYETOM MOJYy4YECHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U PEaKIMSIX, OLICHUBATh CO-
OTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON L€/, YMEHUE UCIOIb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATBI

B cocTtaBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHUIO 0053aTEIFHOTO COJepIKa-
HUS, YCTAHOBJIEHHOTO JaHHOUW (enepanbHON pabodeil mporpamMmoi, BBIACIHSIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHHUS U CIOCOObI AeMCTBHIA, cIie-
mupUIeCKue A MPeAMETHON 00macTu « XUMUS», BUIIBI AEITEILHOCTH MO TOTY-
YEHUIO HOBOTO 3HAHWs, €r0 WHTEPIPETALNH, MPEOOPA30BAHUIO U TPUMEHECHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIHsIX.

K xoniy oOyuenus B 8 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:



PACKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUECKas peaKIysl, KiIacCu(PUKAII peaKIfil: peakiiuu co-
CAVHEHUS, PEaKINK PA3NIOKEHUs], PEaKIIMK 3aMEIIeHUs], peakliui 0OMeHa,
9K30- U HHAOTEPMHUYECKUE pEaKluu, TEIUioBoM 3 (deKT peakiuu, sapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aToOMHas opOuTalb, paJAlyCc aToMa, Xu-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSIPHAs KOBAJICHTHAsl CBSA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas 10Jis1 BEUIECTBa (IIPOLICHT-
Hasi KOHLIEHTpaI|sl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATUU U IIPHU-
MEHSTB 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJI COCTaBJIeHUsS (POpMyn Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb OKUCJICHHS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICK-
HOCTb BELIECTB K ONpPEeIEHHOMY KJIacCy COEIMHEHHI TI0 popMyIiaM, BU]
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX COEIUHE-
HUSIX;

packpeiBath cMbIci [lepuoanueckoro 3akona [I. . Menneneesa: neMoH-
CTPUPOBATh NOHUMAHUE NEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJIOKeHUs B [leproanyueckoil cucreme, 3aKOHOB
COXPAaHEHMS MacChl BEIIECTB, IIOCTOSIHCTBA  COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOraapo;

ONHKCHIBaTh M XapakTepu3oBaTh Tabauunyto ¢opmy Ilepuoanueckoit 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-
pUoIMYeCcKas cucremMa xumuueckux siiemeHToB JI. M. MengeneeBay ¢
YUCIJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX DJIEMEH-
TOB (COCTaB U 3apsi sipa, 0011ee YUCIIO0 JIEKTPOHOB U pacipeieNieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKHE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIECTBA,
XUMHUYECKHE PEaKUUH (110 YHCIIy U COCTaBy YYACTBYIOIIMX B PEAKLUU Be-
IECTB, IO TEIJIOBOMY 3D (DEKTY);



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

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAILCHUNA B pas-
JUYHBIX YCIIOBUSX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYKO Macchl Be-
HIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1o (opMyse COeauHe-
HHUS, MacCOBYIO JIOJII0 BEIECTBA B PacTBOpE, MPOBOJIUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOHN peaKInu;

IPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIBHON JNEATEIbHOCTH — aHAJIHU3
U CUHTE3, CpaBHEHHE, 00OOIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3y4YEHUs CBOMCTB
BEIIIECTB U XUMHUYECKUX PEaKINi, ECTECTBEHHO-HAYYHbIE METOJIbI MTO3HA-
HUS — HaOJIOJICHUE, U3MEPEHUE, MOJIECIMPOBAHUE, SKCIEPUMEHT (peajib-
HBII ¥ MBICJIEHHBIN );

CJIeIoBaTh IMpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCyloN U JlabopaTop-
HBIM 000pPYJIOBaHUEM, a TAKXKE MPaBUIIaM OOpAIlIEHUS C BEIIECTBAMU B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OINBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0poja U KUCJIOPO/ia), IPUTOTOBIEHHUIO PACTBOPOB C ONPEACIEHHON Mac-
COBOM J10JIeH PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XU-
MHUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U KU C-
JIOT C TIOMOIUIBI0 UHIUKATOPOB (aKkMyc, (peHondTanent, METHIOPAHK U

JpyTue).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIONTUXCS YMEHUI:

PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX IMOHSATHUH: XUMHYECKUU 3Jie-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, DJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKHUCIIEHUS,
XUMUYECKasl pPeaKiys, XUMHUYECKasl CBs3b, TEIUIOBOM A(QeKT peakiuw,
MOJIb, MOJISPHBIH 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEAICKTPOIMTHI, DJICK-
TPOJIMTHYECKAS JHUCCOLMAIMS, PEAKIIMH HOHHOIO OOMEHa, KaTalu3aTop,
XUMHUUYECKOE pPaBHOBECHE, OOpaTUMbIe U HEOOpATUMbIC PEaKIUU, OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, OKHUCIUTEIb, BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTESPHOCTh, XUMUUISCKAsT
CBsI3b (KOBaJIGHTHAs, MOHHASI, METAIUNIMYECKAs ), KpUCTAJINYECKash PereT-
Ka, KOPpPO3Wsi METAJUIOB, CILJIaBbl, CKOPOCTh XMMHUYECKOW PEAKIUHU, Mpe-
nenbHO nomyctuMas konnentpauus [1/IK BemecTsa;



WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX MOHATUA U MPHU-
MEHATH 3TU NOHATHUS IPHU ONMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY /I COCTaBJIEHHS (OpMys Be-
HIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTD M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3JIUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIpesae-
JAEHHOMY KJIaCCy COCTMHEHHM 10 (opMysIaM, BUJI XUMHIECKOUW CBS3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMYecKasi)) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpeibl B BOJIHBIX PacTBO-
pax HEOPraHWYECKUX COEAUHEHUN, TN KPUCTAJUIMYECKON PEETKU KOH-
KPETHOT'O BELIECTBA;

packpeiBath cMbIci lleprnoanueckoro 3akona Jl. 1. MenneneeBa u 1eMOH-
CTPUPOBATh €r0 NMOHWMAaHUE: ONMUCHIBATh U XAPaKTEPU30BaTh TAOIUUHYIO
¢opmy Ilepuonnyeckoil cHUCTEMBI XMMHYECKHX 3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJlaBHAsi nmoarpynmna (A-rpynmna)» u «mnodoouyHas noarpynna (b-
IpyIIa)y», Majble U OOJIbIIUE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUS, KOTO-
pble UMEIOTCS B MEPUOAMYECKON TaOIMIE, C YMCIOBBIMU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YUCII0 AJIEKTPOHOB U PACTIPEACIICHUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U
UX COCIMHEHUN B MpeJenax MaJlblX EPUOJIOB U IIABHBIX MOATPYIII C YU &-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEAKIMH (110 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKLUU BE-
IIECTB, MO TEIJIOBOMY d(PhEKTy, 0 U3MEHEHUIO CTEIICHEW OKUCIICHUS XH-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, NOATBEPXkKAAsk ONMCAHUE IPUMeE-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX XMMHYeE-
CKHMX pEaKUui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUYECKON TUCCOLMAIIMN KUCIOT, IIe0-
4eil ¥ coJiel, TIOJHbIE M COKpAIIEHHbIE YPABHEHHS PEaKIIUii MOHHOTO 00-
MEHa, YpaBHEHUS PEAKLUH, MOATBEPKIAIOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSA3M MEXY BEUIECTBAMU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKiui;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3-
MO>KHOCTH NPOTEKAHUSI XUMUYECKUX MTPEBPAILICHHI B Pa3IMYHBIX YCIOBU-
SX;

b



BBIUUCIISATH OTHOCHUTEIbHYI0 MOJIEKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (QopMyJe COeIquHe-
HUSI, MAacCOBYIO JIOJIO BEIECTBA B PAacTBOPE, MPOBOIUTH Pacu&Thl IO
YPaBHEHHIO XUMHUYECKOW PEaKIInu;

coOII0IaTh TpaBUiIa TOJIb30BAHUS XUMHUYECKOW TMOCYJONW M J1IabopaTop-
HBIM 000PYZOBAaHUEM, a TAK)Ke MpaBHJia OOPAIIEHUS! C BEIIECTBAMHU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH 1O BBITOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKUX OTIBITOB IO IMOJIyYE€HUIO M COOMPAHMIO ra3000pa3HBIX BEIIECTB (aM-
MHaKa 1 yTIEeKUCIIOro rasa);

NPOBOJUTH PEAKLINH, MOJTBEPHKAAIONINE Ka4yeCTBEHHBIH COCTAaB pa3iny-
HBIX BELIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OPOMU-, HOAUI-,
KapboHat-, (ocdar-, cunmmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aAMMOHHS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPax HEOPraHUYECKUX BEUIECTB;

PUMEHATH OCHOBHBIE OTEPAIIMN MBICTUTEIBHON NEATEeILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhi0, BBISABICHUE MPHU-
YUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOMCTB BEIECTB M XUMHU-
YECKUX peaklui, €CTECTBEHHO-HAyYHbIE METOJbl MO3HaHUs — Habroje-
HUE, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT (peanbHbI U MBICIECH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
No 1/ HaumeHoBaHue pa3aeioB U TeM KosmuecTBo 4acos DJIeKTpOHHbIe (HM(pPpOBbIe) 00pa3oBaTe/IbHbIE
°n/n
NMPOrpamMMbl Bcero pecypceel

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

XuMusa — BakHast 00J1aCTh €CTe-

1.1 CTBO3HAHUS U NPAKTUUYECKON Jiesi- 5 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
TEJIHLHOCTH YEJIOBEKA
1.2 BemiecTBa 1 XuMHUYECKHE peaKIIun 15 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BelleCTB

Bo3nyx. Kuciopon. Ilousitie 06 ox-

2.1 x poA 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
cugax
Bonopoxn.Ilousitue o kucinorax u co-

2.2 HOPOA 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
JISAX
Boga. PactBopsl. Ilousrtue 06 ocHoO-

2.3 a p 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
BAHUAX
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

2.4 . p 11 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢
COEIUHEHUI

Hroro no pazgeny 30

Paszgen 3. [lepuoanueckuii 3axoH u Ilepuogudeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.
XuMmnueckas cBsizb. OKMCIANTENTbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

ITepuoanueckuii 3akoH u [lepronu-
3.1 YecKasi CHCTEMa XMMHUYECKHX DJIe- 7 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢

menToB JI. 1. Menpaene-eBa.




Ctpoenue aToma

Xumudeckas cBa3b. OKHUCIUTEILHO-

3.2 8
BOCCTAaHOBUTEJIBHBIE PEAKIIUN

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 15

Pe3epBHOE Bpemst 3

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 ITPO-

I'PAMME 08




9 KUIIACC

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

Ne i/

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

KoauuecTBO 4acoB

Bcero

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

IToBTOpenue u yriaybiaeHue 3HaHUH oc-

1.1 5 bubmnoreka I1OK https://m.edsoo.ru/7f41a636
HOBHBIX pa3JIesIoB Kypca 8§ Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
peakuui
DIEeKTpOTUTHYECKAs TUCCOIMALUS. XH-
1.3 P A HHat 8 bubmnoreka I1OK https://m.edsoo.ru/7f41a636
MHUYECKHE PEAKIH B PaCTBOpaxX
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.1 HHIs! XapaKtep 4 Bu6miorexa LOK https:/m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO011ast XapaKTepUCTHKA XUMHUYECKUX
22 anemeHToB VIA-rpynmsl. Cepa u eé 6 bub6mumoteka LIOK https:/m.edsoo.ru/7f41a636
COEIIMHEHUs
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 bu6muoreka L{OK https://m.edsoo.ru/7f41a636
UX COCIMHEHUS
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
24 anemeHToB IVA-rpynmnsl. Yraepoa u 8 bu6muoreka L{OK https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHEHUS
Hroro no pazneny 25

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST




3.1 OO01Ire cBOMCTBAa METAJIOB 4 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COCIUHCHHS 16 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 E:meCTBa 1 MATCPUAIIBL B AKUSHI He0oBe- 3 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PesepBHOe Bpemst 3 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypChl

| [Ipenmer xumuu. Poib XMMUU B )KM3HH Ye- 1 bu6nuoreka [IOK
JoBeka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 [TousTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubmmorera OK

A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia pado-
3 TBI B JIA0OPATOPHUHU U IPUEMBI OOpaIleHUs C 1 bubmmorera OK
patop P patl https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 Uucrele BemecTBa U cMecH. Crioco0sI pas- | bubnmnoreka [JOK
JNEJIEHUSI cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckast pabota Ne 2 «Paznenenue

5 cMecel (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 bubmmorexa [JOK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
A 1

6 TOMBI M MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | bubmuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U clI0’KHBIE BElleCcTBa 1 bubmmorexa TIOK

p B https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYIISIPHOE YUCHUE 1 buGnnorexa LIOK

YIApHOE yH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XU-
bu6nuoreka [IOK
10 Mu4eckas popmyna. BaneHTHOCTh aTOMOB 1

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae




OTtHocuTenbHasA aToMHas Macca. OTHOCH-

bu6nmoreka [IOK

11
TeJIbHAs MOJEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o)1 XUMHYECKOTO dJIEMEHTA B bu6nuoreka [IOK
COCJIUHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. Mossipaast bubnmnoreka HOK
macca https://m.edsoo.ru/ff0d5230
14 duznyeckue 1 XUMHYECKHE SBICHUS. XU- bubmuorexa [JOK
MUYECKas peaKkUus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcII0BUS IPOTEKAHUS XUMUYE- bubmuorexa [HOK
CKHUX pEaKIHi https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MAaCChI BEIIECTB. XUMU- bubnmnoreka HOK
YECKUE YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koJiuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPaBHEHUAM XMUMHUYECKUX PEaAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus xumMuueckux peakuui (co-
18 e I/IHeHI(/II)}I a3JI0KEHUSI, 3aMe peHI/ISI 06(Me brbmmorexa [TOK
A P > SaMETiemt, https:/m.edsoo.ru/ff0d3f34
Ha)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaAUuCT. O600IIeHHE 1 brbmmorexa [TOK
H AT m https://m.edsoo.ru/fi0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbhas padorta Nel no teme «Berie- bubmuoreka [JOK
CTBa U XUMUYECKHUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
21 Kﬂcn}(;xo — DJIEMEHT U MPOCTOE BE Y:CTBO bubmmorexa LOK
POz P HHECTRO: https:/m.edsoo.ru/ff0d448e
O3oH
®dusnvecKue U XUMUYECKUE CBOMCTBA KHC-
but6mmoreka [IOK
22 J0poJia (peakuuy OKUCIIEHUS, TOPEHHUE).

TToustre 00 okcumax

https://m.edsoo.ru/ff0d4614




CrniocoOblI nosy4eHus Kuciopoa B gadopa-

bu6nmoreka [IOK

23 0 0 eHHoctu. [Ipumenenne
TOPHIL 1 HPOMBITIUICHHOCTH. . ipHMEHEHH https:/m.eds0o.ru/ff0d497a
KHCIIOpOJIa
TennoBoii 3 PekT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXHMHYSCKOM YpaBHEHHHU bubmorexa [TOK
P P : https://m.eds0o.ru/ff0d4790
9K30- M SHJOTEPMHUUYECKHUX PEAKIIUIX
TommmBo (HedTh, yroiab U METaH). 3arpss-
25 HEHHE B03( (ba Cl'[y(fCO6BI ero 1 2, OTBpa bubmorera OK
Ayxa, PEAOTED https://m.edsoo.ru/ff0d4c4a
IICHUS
[IpakTuueckast padora Ne 3 mo teme «Ilomy-
26 YeHHE M COOMpaHUE KUCIOPOaa, U3YICHUE bubmorera OK
. P PoAa, 1EyH https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTBY
7 Bonxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 Pusnyeckue 1 XMMUYECKUE CBOWCTBA BOJIO- bubmuoteka [JOK
poxa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoteka [IOK
29 IT
OFUITHE O KHCIOTAx 1 coMx https://m.edsoo.ru/ff0d50d2
30 Crnioco0sI ToTydeHust BOAOPO/Ia B labopa- bubmuotexa [JOK
TOpHUHU https://m.edsoo.ru/ff0d4dd0
[TpaxkTiueckas padota Ne 4 o reme «llomy-
31 YeHHe ¥ COOMpaHNE BOAOPOa, H3YUCHHE bubmorexa HOK
. P AOROA, $9I5 https://m.edsoo.ru/ff0d4f42
€ro CBOIMCTBY
bu6nuoreka [IOK
32 MonspHblii 006EM Ta30B. 3aK0H ABOTaIpo
P o https://m.edsoo.ru/ff0d542e
Brraucnenus 00pEMa, KOJIMUeCcTBa BEIIeCTBA
bu6nuoreka [IOK
33 rasa o ero M3BeCTHOMY KOJIMYECTBY Bellle-

CTBa WU 00BEMY

https://m.edsoo.ru/ff0d55a0




Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

34 €aKIIM1 Ha OCHOBE 3aKOHA O0OBEMHBIX OT bubmorexa HOK
peakdiiti https://m.edsoo.ru/ff0d5708
HOIIICHUH Ta30B
35 DOu3NYECKHue U XUMUYECKHE CBOMCTBA BOJIBI bubmorexa [OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsiTHe 00 MHIUKATO- bubmuorexa [JOK
pax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe U
37 HEHACHIIICHHBIC PacTBOPHI. MaccoBas 101 bubmorexa LHOK
B PacTBOpEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[TpakTudeckas padora Ne 5 mo teme «lIpu-
38 TOTOBJICHHUE PACTBOPOB C OIPEICTEHHON bubmorera OK
. P o P .. ped https://m.edsoo.ru/ff0dSeba
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTpomasnas padora Ne2 no teme «Kucio- bubmuoreka [JOK
poxn. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsel: cocTaB, KnaccupuKaus, bubmmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHnne n XuMHUYECKHE CBOMCTBA KHC- bubnmnorexka [HOK
JIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMMHUYECKHE CBOMCTBA OCHO- bubmuoreka [JOK
BaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHUYECKUE CBOMCTBA KUCIOT bubmorexa [TOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnuoteka [JOK




IMOJIYYCHH, XUMHUYCCKUC CBOMCTBaA

[IpakTuueckas padora Ne 6. Pemenue skc-

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

bu6nuoreka [IOK

47 MEepUMEHTAIIFHBIX 3a1a4 110 TeMe «OCHOB-
p a . https://m.edsoo.ru/00ad9b7c
HBIE KJIAaCChl HEOPTaHUYECKHUX COCTMHEHUIN
43 I'enernueckas cBsA3p MEXKY KJIacCaMU He- bubnmnoreka HOK
OPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001Ienne U cucTeEMaTH3alNs 3HAHAN
= 1 https://m.edsoo.ru/00ad9cb2
50 KonTtponsHast padora Ne3 o teme "OcHOB- bubnuoreka [JOK
HBIE KJIACChl HEOPTaHUYECKUX COCAMHEHUI" https://m.edsoo.ru/00ad9e1a
[TepBbIie MOMBITKH KIacCU(PUKAITUN XUMHYEC-
bubmuorexa [JOK
51 ckux snemMeHToB. [lonsTre o rpynmnax cxon-
https://m.edsoo.ru/00ad9ffa
HBIX DJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 CHCTEeMa XUMHYECKHUX saeMeHToB J. 1 bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, TPyIIEL, HOATPYIIIEI bubmorexa LOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnuorexa [JOK
M3oTtonbl https://m.edsoo.ru/00ada342
CtpoeHnue 2JIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHToB [leproanueckoit cuctemsr J{. U bubmorexa [TOK
PHOA T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bu6nunorexa LIOK
56 ero nojosxeHuto B Ilepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
57 3nauenue [lepuoanueckoro 3akoHa s bu6muoreka [JOK

pa3BuTHA Hayku U npaktuku. /. . Menne-

https://m.edsoo.ru/00ada96e




JieeB — Y4EHBIN, TIEJaror U rpakIaHuH

53 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmoreka [JOK
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
4! 1
>9 OHHAL XMMIHECKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas moiisipHas XUMHYeCKas CBI3b 1 bubmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenonasipHas XUMUYECKast | bubmuotexa [HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmnoreka IIOK
62 C 1
TCHCHb ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHCITUTEIIbHO-BOCCTAaHOBUTEIIHHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6nuoreka [IOK
4 1
6 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps//m.cds0o.rw/00adb076
65 KonTponbHnas pabora Ne4 o teme «Ctpoe- | bubmuoreka [JOK
HUe aToMa. XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
bu6nuoreka [IOK
7 1
66 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN hitps://m.edsoo.ru/00adb33c
bu6nuoreka [IOK
67 06006 7 1
ODMICHHE H CHCTEMATH3AIHA SHAHHIH https://m.edsoo.ru/00ad9cb2
bu6nuoreka [IOK
68 O0600111IEHNE U CHCTEMATH3a 3HAHUH 1
HICHHE 1 CHOTCMATHSAUIT SHAHH hitps://m.edso0o.ru/ff0d61c6
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9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI
[Iepnonnueckuit 3akoH. [lepuonnueckas cu-
bu6nuoreka [IOK
1 cremMa XxuMudeckux 3yemenToB . Y. MeH- 1
https://m.edsoo.ru/00adb59e
Jerneena
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XU-
N bu6mmoteka [IOK
2 MHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHO- 1
https://m.edsoo.ru/00adb6b6
JI0B
3 Kitaccudukanust 1 HOMEHKIJIaTypa Heopra- | bubnmnoreka HOK
HHUYCCKHUX BCIICCTB https://m.edsoo.ru/00adb7e2
4 Bubpl xuMuueckoil CBA3U 1 TUIIBI KPUCTAJI- | bubnnoreka IIOK
JINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBTo-
5 peHue u yriayOieHne 3HaHUH OCHOBHBIX 1
pa3zienoB Kypca 8 Kjiaccay
6 Knaccudukamms XumMuaeckux peakiuii mo | bubnmnoreka [JOK
pa3IuYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMHUYECKOMN peaKIuu.
bu6nuorexa [IOK
7 [ToHATHE O TOMOT€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKIusIX
[Tonsarue o xumuueckom paBHoBecuu. Dak-
g TOPBI, BIUSIOIIUE HA CKOPOCTh XUMHYECKON | bubnuotexa [JOK
peaKIMu U MOJ0KEHUE XUMHYECKOI'O paB- https://m.edsoo.ru/00adc28c
HOBECHUS
9 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC 1 bubnuoteka [JOK

peakiuu

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




10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bubnnoreka HOK
CunpHBIC U CIIA0BIC AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaKui bubmorexa [IOK
P peatth https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT M OCHOBAHUM
12 B CBETE IIPEACTABIICHUI 00 3JICKTPOJIMTHYC bubmorexa [TOK
erenp P https://m.edsoo.ru/00add5d8
CKOH JTUCCOITHAITIN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEI-
13 CTaBJIEHUI 00 IJIEKTPOJIUTAYECKON TUCCO bubmorexa LOK
P https://m.edsoo.ru/00add8b2
1007 E:000%0%1
14 [ToHsATHE O THAPOIN3E COJICH bubmorera OK
P https://m.edsoo.ru/00add9d4
bubnnoreka IIOK
15 O06o0mIeHre U cucTeMaTr3aIus 3HaHUH
B t https://m.edsoo.ru/00addd 12
16 [TpakTuyeckas padora Ne 1. «Pemenue skc- bubnmnorexka [HOK
[IEPUMEHTAIIBHBIX 3a1a9» https://m.edsoo.ru/00addbfa
KonTpomabnas pabora Ne2 no teme «mnek-
17 TPOJINTUYECKAS TUCCOIMAINI. XUMUYECKUE bubmorexa LOK
p 1A https://m.edsoo.ru/00addecO
peaKIu B pacTBOpax»
18 OO01mas xapakTepUCTHKA raloreHOB. XUMHU- bubnmoreka [JOK
YECKHE CBOMCTBA HA IIPUMEpPE XJI0Opa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CoJisiHast KUCIOTA, XUMUYE- but6mmoreka [IOK
CKHE CBOWCTBA, I0JIy4YEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
[TpaxkTiueckas padota Ne 2 o reme «llomy-
20 YeHHUE COJITHON KUCIIOTHI, U3ydYeHUE €& Brbmorexa TIOK
. 1Y https://m.edsoo.ru/00ade348
CBOMCTBY»
)1 Beruncnenys no ypaBHEHUAM XUMHAYECKHX bubnmoreka [JOK

pEaKIuii, €CIIM OJIUH U3 PEareHTOB JIaH B U3-

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




OBITKE

” OO6m1as xapakTepucTuka 3J1eMeHToB VIA- bubnmoreka [JOK
TPYIIBI https://m.edsoo.ru/00ade64a
AJNI0TpONHBIE MOJIU(DUKAIIUN CEPBHI.

o " P . bu6nmoreka [IOK

23 Haxoxnenue cepbl 1 €€ coelMHEHUH B IPU-

. https://m.edsoo.ru/00ade64a
poae. XMMHUUYECKHE CBOMCTBA Cepbl

24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubnmnoreka HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

)5 Oxkcunsl cepol. CepHas KucIoTa, puznye- bubmuorexa [HOK
CKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKLUH, JIEKALUE B OCHOBE

26 MIPOMBINIJICHHOTO CIIOC00a MOIYyICHHUS Cep- bubnuotexa [HOK
HOMW KUCJIOTBL. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIlle cpebl COEAMHEHUSIMU CEPBI

7 Brruucnenue maccoBoii 1011 BBIXO/A MPO- bubnmnoreka [JOK
JYKTa PEaKIun https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JeMeHTOB V A-

28 rpynmsl. A30T, paclipoOCTpaHEHUE B IPUPO bubmmorexa [JOK

Py ' - pactipoctp . pHp https://m.edsoo.ru/00adeea6
ne, pusudeckue U XMMHYECKHUe CBOMCTBa

79 AmMMHaK, ero pu3nvecKue 1 XUMUYECKHe bu6muoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004

30 [Tpaktuueckas padora Ne 3 mo teme «llomy- bubnmoreka [JOK
YEHHE aMMHAKa, U3yYE€HHE €r0 CBOMCTB) https://m.edsoo.ru/00adf180

31 A3OTHas KUCIOTA, €€ (HU3NUECKUEe U XUMHU- bubnmoreka [JOK
YECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIENH aMMOHHUS

N but6mmoreka [IOK

32 B Ka4eCTBE MUHEPAJIBHBIX YIOOpEHUH.

XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN

https://m.edsoo.ru/00adf518




Cp€Abl COCAMHECHUSAMM a30Ta

®dochop. Oxcun dpocdopa (V) u pochopras

33 KHCJIOTa, PU3HYECKUE M XUMHUECKHE CBOM bubmorexa [TOK
’ https://m.edsoo.ru/00adf68a
CTBa, MOJIyYEHHUE
Ucnonb3oBanue hocdaToB B KAUECTBE MU-
34 HEPAJIbHBIX YIOOpEeHUl. 3arpsa3HeHue buGnnorexa LIOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
PUPOIHOH cpenbl pocharamu
35 Yriepon, pacupocTpaneHue B Ipupo/e, Gpu- bubnmnoreka HOK
3UYECKUE U XUMHUUECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriieposaa, ux GU3ndecKue U XUMU-
yr“ P ¢ bu6mmoreka [IOK
36 YECKHE CBOMCTBA. JKOJOTHYECKHE MpoolIie-
https://m.edsoo.ru/00adfebe
MBI, CBI3aHHBIE C OKcUJoM yriaepoaa (IV)
37 YronpHasa KUCJI0Ta U €€ COJIU bubmmorera OK
https://m.edsoo.ru/00ac006¢
IIpaktrueckas padora Ne 4 o teme "Ilony-
38 ‘lepHI/Ie HCKHCJfOFO rasza. KauectBeHHas }; bubmmorexa OK
yr . p https://m.edsoo.ru/00ac027¢
aKIus Ha KapOoHAT-UOH
[TepBoHavanbHBIC TOHATHS 00 OpraHUYe-
39 CKHX BEIECTBAX KaK O COEANHEHUAX YIJIE bubmorexa LOK
yr https://m.edsoo.ru/00ac054¢e
pona
but6mmoreka [IOK
40 KpemHuuii u ero coequHeHns
p 4 https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Perenue skc-
41 MIepUMEHTAIIFHBIX 3a71a4 1Mo TeMe «Bak bubmorexa TIOK
Ij https://m.edsoo.ru/00ae0bf2
HEUIINEe HEMETAJIIBI U UX COEIUHEHUI
4 KonTponbhas pabota Ne3 o reme «Bax- bubmumoreka [IOK
HEHIIe HeMeTaJIbl M UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
43 OO01mast XapaKTepuCTHKa XUMUIECKHX DJIe- bubnmoreka [JOK




MEHTOB — METaUI0B. MeTamindeckas CBI3b
N MCTAJUIMYCCKAA KPUCTAIUINYCCKAA peméT-
ka. du3ndeckre CBOCTBA METAJIIOB

XUMHUYECKUE CBOMCTBA METAJIIOB. DJIEKTPO-

https://m.edsoo.ru/00aec103e

bu6nuoreka [IOK

4 XUMHUYECKUM psii HAPSHKEHU METaJJIOB https://m.edsoo.ru/00ael156
OO61mue criocoObl MOTYyYEHUST METAIIIIOB.
45 CrmuiaBbl. Berunciienus mo ypaBHEHUSIM XHU- bubmuorexa [HOK
MUYECKUX PEaKIMi, €CIu OJINH U3 pearcH- https://m.edsoo.ru/00ael156
TOB COJIEPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB bubmorexa LHOK
https://m.edsoo.ru/00ae1278
. Dlenownie vetany s dssorsc 1462
48 OKcuabl ¥ THAPOKCUIBI HATPUSA U KU bubmmorexa [JOK
https://m.edsoo.ru/00aec14b2
49 [IlenoyHO3eMENBHBIE METAILIIBI — KAJIbLUU U bubnuotexa [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmorexa OK
https://m.edsoo.ru/00ael5e8
51 O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI
" " bubnuotexa [JOK
52 JK&cTkoCcTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI https://m.edsogru/Oanl 386
53 [TpakTuueckas padorta Ne 6 mo reme "Kéct- bubmumoreka [IOK
KOCTb BOJIbI 1 METOJIbI €€ yCTpaHEHHUS" https://m.edsoo.ru/00aelae8
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHUA U THIPOK- bubmuoteka [JOK

cuma

https://m.edsoo.ru/00aelc64




bu6nmoreka [IOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuabl, TuapoKcu bl U conu xkenesa (1) u bubnnoreka HOK
xenesa (I1D) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue skc-
59 NepUMEHTAIbHBIX 3a/1a4 10 TeMe «Bax- buGnnorexa LIOK
. https://m.edsoo.ru/00ae3de8
HEHUIIIMe METAJTBI U UX COCITUHCHUSDY
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUAX
€aKIUi, €CIIM OJIMH U3 PEarcHTOB JaH B U3-
60 gI)ITKue WIH cozIe;KHT H;)I/IMCCI/I. ) bubamorexa LOK
BrluncieHuss MaccoBOil 101U BbIXOa Mmoo i o0
MPOJYKTa PeaKuu
61 O00011eHNe U CUCTEMAaTU3AINS 3HAHUH
2 KOfITpOJ'IBHaSI pabota Ne4 o reme «Bax-
HEHNIIIMe METaJIbl U UX COeIUHEHUS»
63 BemecTBa 1 Marepuansl B IOBCEAHEBHON bubnuoreka [JOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEeH bubnmnoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MHuM B pELIEHUH DKOJIOTUYECKUX bubmuoreka [JOK
npobyeM https://m.edsoo.ru/00ae4270
. bubanoreka LJOK
66 O00011IeHNE U CUCTEMATU3AIMS 3HAHUI https://m.edsogru/OanOdOa
. bu6anoreka LJOK
67 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edsogru/OOadb?a?ac
68 O0o01IeHre U cucTeMaTU3alus 3HaHU! bubmmorexa [IOK

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