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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Y4€TOM KOHIENIMHK TpernojaBaHus ydyeOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIeSTEIhHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU cPOopMHUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIpEeACTaBICHUM 00 BJICKTPOJIUTHYECKON JUCCOLMAIlMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOTYUYCHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJUT C MPUBJICYCHUEM 3HAHUN W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
dbopMHUpPOBAHNY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUI U MX TPUMEHEHUU B Y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEMaTHYEeCKOEe MpUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYTOBOM
TeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmrero ob6pa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kimacce — 68 4dacoB (2 waca B Hepaento). B pabodyio mporpammy
BKJIFOUEHBI yPOKH NpopMuHuMyMa (8-9 kiaccer)- 1 yac B roj.



COAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOABI) U XMUMHUYECKUX (FOPEHHUE CBEUHU, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTAaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B OpuUpoje, (PUIMUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(pUKALNS KHUCIOPO/a.



TennoBoil 3¢(deKT XUMHUUECKOW peaklnH, TEPMOXMMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI TofyueHust. Kuciaorsl
Y COJIN.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromnie  (OCHOBHBIC,  KHCJIOTHbIE, aM(oOTepHbIE) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3n4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMo/ieicTBre Bogoposa ¢ okcuaom menu (1) (Bo3amoxHO
WCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOCHIE 00PA3I[0OB BEIIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C METaNIaMU (HATpHEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUil
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHBIE METaJLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuoabsl W rpyIiibl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pas3ioKeHUs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BAaHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, AaHallu3, CHUHTE3, KilacCHU(UKAIUs, TMEPUOJUIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3WYECKHUEe BEIUYUHBI, EIUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukauusa 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEeHE OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOTEHHBIX U T€TEPOre€HHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMHU. CocraBiieHne  ypaBHEHHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMKA BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AMEKTPOIUTUYECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON PEAKIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), pacClO3HABAHME HEOPraHMYECKMX  BELIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOWCTBA Ha ITpUMepe Xjopa (B3auMoAeicTBre
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpoeHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus cepHOW Kuciothl. [IpuMeHeHue cepHoi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CITOCOOBI €ro MPeI0TBPaIICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETNEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEHUPUICSCKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guzndeckue U xumuueckue cpoiictsa. Okcun dochopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIIEPO/I, ITIOTPOITHBIE MOIU(DUKALINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYeCKUe MpoOJeMbl, CBs3aHHbIE ¢ okcuaoM yriepoxaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCIOTa W e€ coid, UX (pu3MUeckrne W XUMHUYECKHE CBOWCTBA, MOJy4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAaX: )XKHMpax, OejKax, yriieBojax — U ux
pomM B OKM3HM 4eNoBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IOJyYeHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJCHNE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-HOHBI U HAOIIOeHNE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ochopa U HUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJCcOpOIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHME C MPOAYKUMEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHuss B llepuommueckon cucreme xumuyeckux snemeHroB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJIEHHE B IPHUPOJIE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 3seMeHToB /. Y. MenaeneeBa, cTpoeHHe UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJIokeHue B [lepuoandeckoi cucteMe XuMUYeCKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoac. Pu3UUYECKHE U
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omMcaHUE IPOIECCOB OKpAIMBAHUS
IJJaMEHH MWOHAaMU HATpusl, Kajlusg M KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI K KX COECIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 WCIIONb30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHHTE3, KiIacCH(PUKANMs, TEePUOJUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocunTes, nprxanuwe, Omocdepa, PKOCHUCTEMA, MHUHEPATHLHBIE
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KWU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS. O COLUMAIBbHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIBHOCTH TMPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJACHME W MOCTYIKM CBOMX TOBApHUILEH C TO3MIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUM MO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JOCTYMHBIMA TEXHHUUYECKUMHU CpEICTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJNIIO/IEHUSI TMpaBui OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUSI  MPEAMETHBIX 3HAHUH TI0  XUMHUH, OCO3HAHHBIH  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, IOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, (QaxkT, CHUCTEMa, IMPOLEecC, OSKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE 0OeCmeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3YyUAEMbBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbosee 3PeKTUBHBIE CIIOCOOBI pelieHusl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUILIATEIIBHOCTh, CTENEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CII0N aToMa, aTOMHAasi OpOUTAlIb, PaANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUIA;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb  OKHCIEHUS  DJIEMEHTOB B  OWMHApHBIX  COCJIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMMUYECKHUX JJIEMEHTOB: pa3iuyaTh TIIOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, EeCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe ImpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bommoposia M KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpEaeIEHHOU
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XUMHWYECKUX ITOHATHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, AJUIOTPOTIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUM KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCIO DJIEKTPOHOB U paclpeleiieHue uxX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXKIas OIKMCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHUS pPEaKIWid, TMOATBEPKIAIOIMNUX CYIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON PEaKIU;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yrieKkHucIiioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIOB, MPHUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB U DJIeKTpOoHHbIE (HU(POBHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

19 BemiectBa u xumuueckue 15 1 bubnnoreka IIOK

' peakiuu https://m.edso0o.ru/7f41837c

Hroro no paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubnmnorexka HOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bognopoa.Ilonsarue o kucmorax 8 1 bubnuoreka [JOK

' U COJAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHMIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPTaHUYECKUX COCTUHEHUI https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paspnea 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

3.1

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XUMHUYECKUX 3jieMeHTOB [[. 1.
Mennene-eBa. CTpoeHue
aToma

Xumudeckas CBI3b.

2 KHCIUTEIIBHO- bubaunoreka [JOK
3 SoccigHoiiTeinme peaxkuuu ’ https://m.edsoo.ru/7f41837c
Horo o preny ° Hips i o0 41637
PesepBHoe Bpems 3 bubmuoreka LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m Konrposbusie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peaKkuuu
[ToBTOpEeHUE U yriryOieHne 3HaHu bubnnoreka [JOK
1.1 5 1
OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peaKiuii https://m.edso00.ru/7f41a636
DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. bubnnorexa [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznea 2. Hemeraaianl 1 HX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 bubmorexa [JOK
' PYHIBL 6P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
2.3 Z-)JICHI\ICHTO;) VA-E nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 BJ'IGHI\;CHTO;) |VA]-;)1“ bl YTIEpoa u 8 1 2 bubmorexa [JOK
' . PYIUIBL poa https://m.edso00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro mo pazaeny 25

Pazpgea 3.

MeTajiibl M HX COeAUMHEHUSA



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

31 Obmwe cBojicTsa MeTaIIOB 4 https:/m.eds00.ru/7f41a636
. bub6numoreka [IOK
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nea 4. Xumus n okpyxapmas cpeaa
4.1 B B )KA3HH YEJIOBEKA 3 Bubmiorexa OK
' cluectsa H MaTepHalpl a https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
p st 3 bubnunoreka LIOK
C3CPBHOC Bpe https://m.edsoo0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbie
Tema ypoka Konrpoabnsie IIpakTHyeckue a up
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons xumuu B
JKW3HU 4yernoBeka. Tena u BemecTsa.
HuTerpupoBaHHbIi TPOGMUHUMYM.
1 I1 oq)er::cin CB$I3aHHI)II)€ %) XI/IMI/Iey 1 bubmorexa HOK
p i https://m.edsoo.ru/ff0d210c
OMOXUMHUK, (papMaKoJIOT U JPYyTHE.
Nx 3HaYUMOCTh B CTAHOBJICHUHU
XUMUU KaK HAyKH.

9 [TonsiTue 0 MeTogax MO3HAHUS B 1 bubmuoreka [{OK
XUMUHU. https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BemecTBa U cMech. CrocoObl bubnmorexa LIOK

4 . 1
pas3zieieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «I?a3 eJIeHUe cﬁeceﬁ (Ha mpumepe 1 bubmorexa [JOK

8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TOBApPEHHOU COJIM )»
but6mmoreka [IOK
6 ATOMBI 1 MORKY kI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmoreka [IOK

(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
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bubnunoreka LIOK

8 TpocTeie  CIIOAKHEIC BewieCTa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUYCHHE bubmnorexa LIOK
yIp v https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyina BaJIeHTH}-IIOCTb bubmorexa [IOK
pMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMCHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubnuoreka [IOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUYECKHE SIBIICHUS. bu6nmorexa LIOK
XumMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS bubmmnoreka HOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmmorexa OK
H yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukanus XuMHIECKAX
18 eaK I/Hgl) (co;1 WHEHUS, Pa3I0KECHUS bubmorexa [JOK
pedaid A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIETUCT O6og—[I eHUE U bubmorexa HOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUH
20 KonTponbnas padora Nel mo teme bubnmoreka [JOK

«BeI_HeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kucnopoa — siaeMeHT u Bubmorexa OK
yxa. poa https://m.edsoo.ru/ffod448e
npoctoe BemecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmorexa LOK
poJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
Croco05I ITOJIyUYEeHUs KUCIIOPO1a B
23 jabopaTopuu ﬁqn OMBII_HJ'IerH(leTI/I Bubmiorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
Tomnuso (HedTh, YroJIb U METAH).
25 3ar ;13He1§1/1e(11;03 - a, CIIOCOOBI iro bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPAILECHUS
IIpakTryeckas padora Ne 3 o Teme
26 <<1?Ion eHue u 2061/1 aHue Bubmiorexa TOK
ya p . https://m.edsoo.ru/ff0d4ae?
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubmmnoreka HOK
BelecTBo. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnueckre U XUMUYECKHE CBOMCTBA bubnunoreka LIOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHE O KHMCIOTAaX U COJISIX Bubmuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHusT BOAOPO/Ia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
P P but6mmoreka [IOK
31 «[lomy4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM ra30B. 3aKOH

bubnunorexa LIOK

2
3 ABorajipo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa LIOK
H i Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHCHMIO PEAKIIMA Ha OCHOBE bubmorexa [JOK
P "p 5 . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 DOu3nvecKue U XUMHUYECKUE CBOMCTBA bubnuoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrkimmenaslie ¥ HeHACHIIICHHEIS bu6nmorexa LIOK
pactBopbl. MaccoBas 10Jis BEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
38 . . .
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKALIUS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XMMUYECKHE CBOMCTBA
41 Kchy:THLIX OCHOBHBIX U bubmaorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHYECKUE CBOWCTBA Bu6mumotexa [JOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukarnms, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bbu6muotexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SLII) HIE)JI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa LIOK
N ¥ ’ https://m.edso0.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
I'enernueckas cBsi3b MEXK
48 KJIacCaMH HEO raHquCKI/II;y bubmorexa [JOK
N P https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCIIgBHI)Ie KJ'II:’:’LCCI)I HEOPTaHUUYECKUX bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XI/II\I?II/I‘-ICCKI/IX 3JIEMEHTOB ?IOH&I?I/IC 0 bubmorexa I[JOK
) https://m.edsoo.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoanueckas cucrema bubmuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
b K
53 [Tepuoapl, TpynIbl, MOATPYIIITHI nbmorexa [0

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubnunorexa LIOK

4
> saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHE IEKTPOHHBIX 000JI0YEK
P P . bu6nuoreka [IOK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XMMUYE€CKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U MIPAKTUKH. []. bubnnoreka [JOK
N. MenaeneeB — y4€HbIi, eIaror 1 https://m.edsoo.ru/00ada96e
Ipa)xKTaHuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMmudeckas CBs3b bubmmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XMMHYECKas bubmmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenonspHas bubmuoteka [IOK
XHUMHYECKasI CBS3b https://m.edsoo.ru/00adaab9
bubnmnoreka LIOK
62 Crenens, oxncienns https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bubmorexa TIOK
https://m.edso0.ru/00adb076
KonTponbHas padora Ned 1o Teme
P P but6mmoreka [IOK
65 «Ctpoenne aroma. XuMU4ecKas

CBA3b»

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

PesepBHelil ypok. O000IICHHE 1

66 1 bubnunorexa LIOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6006111IeHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
68 PezepHblit ypok. O6o011eHue 1 1 Bbu6muotexa [JOK
cucTeMaTu3auus 3HaHUI https://m.edso0.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Koutpoasubie IIpakTuyeckue a p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuoanueckas cucrema 1 bubnunoreka LIOK
XAMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubsmorexa [IOK

N https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 bubmuorexa [IOK
KPUCTAITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme

5 «IToBTOpenue u yriayoneHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 €aKIuu HOHSII”)[I/Ie 0 TOMOT€HHBIX U 1 bubmorexa [JOK
PeaKILIH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE O XUMHUECKOM

but6mmoreka [IOK
8 paBHOBeCHH. PaKTOPHI, BIUSAIOLINE 1

Ha CKOpPOCTb XHUMHYECKOMN pCaknuun

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHs

9 OKHCIUTEIBHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHICCKON
10 l[I/IC(I;)OLII/IaI_II/II/IpCI/IJIBHBIG U ciia0ble Bubmorexa OK
) https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Bubmiorexa HOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINT
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUN 00 bubnnorexa [JOK
P N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsatue o ruapoIN3€E CONEH bubnnorexa [JOK
P https://m.edsoo.ru/00add9d4
15 O06o00611eHre U cucTeMaTH3alus bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 3Kcnrz: UMEHTATBHBIX Bubmuorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o reme
17 «INEeKTPOIUTUYECKAS bubmmnoreka [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOpax»
OO01ast XapakTeEPUCTHKA TaJIOT€HOB.
H P P N but6mmoreka [IOK
18 XuUMH4eCKre CBOMCTBA Ha IIpUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCTIOTA,

19 XUMHYECKHAE CBOMCTBA, IIOJIYUCHUE Bubmorexa OK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktrueckas padora Ne 2 o teme
20 «IEI)OJI E€HHE colijoﬁ KHCJIOTBI bubmaorexa LIOK
v . N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX eazﬁﬂﬁ €CJIY OIVH Bubmzorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnoTpOomnHbIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl u eé bubnunoreka LIOK
23 .
COCMHEHUI B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
CepoBogiopoa, CTpOCHHE,
24 @Hgnqefmljeil XI/III:\)/[I/IIICCKI/IG bubmorexa HOK
N https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (I)I/ISI/IfI[eCKI/IE " Xmi)ﬂqecxne bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
ITOJIyYEHUST CEPHOU KUCIIOTHI. bu6muoreka [JOK
26
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COEJIMHEHUSIMU CEPbI
97 Brraucienrne MaccoBOr JOIHA bubnmnoreka LIOK

BBIXOJIa MPOJIyKTa peakluu

https://m.edsoo.ru/00adec8a
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OOmmas XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A3o0T,

28 aclpocTpaHeHue B IIPUPOE buGnuorexa [IOK
Pactpoctp PHPOAE, https://m.edsoo.ru/00adeea6
(bu3HYECKre U XUMUYCCKHE
CBOMCTBa
AMMHaK, ero Gpu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, IMOJyYCHUE bubmorexa LIOK

’ v https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 1o Teme
30 «Tlion CHHUE aNI[)MI/IaKa HU3yYCHUC bubmorexa LIOK
- > YA https://m.eds00.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB M COJICH
aMMOHWUS B KQ4€CTBE MUHEPAIIbHBIX

32 no0pennii. XUMHUUECKOE P bubmiorexa LJOK
yA00P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCIMHCHHSIMU a30Ta
®dochop. Oxcup docdopa (V) u

33 (1)00(%)0 pHaﬂ KI/I(f[J'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie u bubmorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

34 KaueCTBE MUHEPAIbHBIX bubmuoreka [IOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
VYriepon, pacnpocTpaHeHHE B

35 pu I()) g EI/ISI/II‘)-ICCKII)/IC u bubmorexa [IOK

PHpOZE, g https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKWCTBA
36 Oxcupel yriaepona, ux pusndeckue bubnmoreka [JOK

U XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue npoodIemsl,
CBSI3aHHBIE C OKCHUJIOM YTJIepoAa
(Iv)

37 VrojpHas KACIOTa U €€ COJIN bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o Teme

38 "[losryyeHue yrieKucioro rasa. bubnuoreka [JOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"

IlepBoHavanbHBIE HOHATHA 00
39 oprpaHI/IquKI/IX BEIECTBAaxX KakK O Bubmiorexa OK
https://m.edso0.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwuii u ero coequHeHus Bubmzorexa OK
https://m.edso0.ru/00ae080a
ITpakTrueckas pabora Ne 5.

a1 Pemrenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae0bf2
HEMETAIIBI U MX COCOUHCHUS
Kontpoasnas padora Ne3 mo teme

42 «Bag{eﬁmne geMeTaJIJ'II)I H UX bubmorexa LOK

https://m.edso0.ru/00ae0el8
COCIMHEHMUS
OO01mmas xapakTepucThKa
XAMUYECKHX DJIEMEHTOB —

43 MeTaIIoB. MeTaitndeckast CBsI3b U bubmuoreka [{OK
METAJUINYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XumMudeckue CBOI/ICTPa MECTAaJIJIOB. BuGnmorexa LIOK

44 DNEKTPOXUMHUECKUN Psift

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ae1156
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OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucnenus

45 110 YPaBHEHUSIM XUMHYECKUX bubmaorexa LIOK
peaKIii, eCTH OHH M3 PEATEHTOB https://m.edso0.ru/00ae1156
COJICPKHUT TIPUMECH

46 [TonsTHE O KOPPO3UM METAJIIIOB BH6J_IHOTeKa HOK

https://m.eds00.ru/00ae1278
bubnuorexa [IOK

47 [enoumbie MeTaner https://m.edsocl)_.lru/Oan14b2

48 OKcuIbl ¥ TUAPOKCUIBI HATPUS U bubnunoreka LIOK
Kajust https://m.edsoo.ru/00ae14b2

49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuoreka [{OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael15e8

50 Baxueiinme coefMHEHNUSA KLU Bubmrorexa HOK

https://m.edsoo.ru/00ae15e8

51 O606HVICHI/I€ 1 CHCTEMaTH3aINs
3HAHUU

52 JKécTkoCcTh BOJIBI M CIOCOOBI €€ bu6mmoteka IIOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886

o

S I BuGnotexa LIOK

yerpaneHus” https://m.edsoo.ru/00aelae8
. bubmuoreka [{OK

>4 AJIIOMUHHT https://m.edsol_.[ruIOanlc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64

bu6nunorexa LIOK

56 Kenezo https://m.edsol_.[ruIOanld86

57 Oxkcubl, THIAPOKCUIBI U COJTH bu6muoreka [IOK

xenesa (1) u xemnesa (111)

https://m.edso0.ru/00ae35e6
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58

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

59

60

[TpakTrueckas padora Ne 7.
Pemrenne skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeumue
METaJUIbl U UX COCTUHEHUS

Breruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
13 pEareHTOB JIaH B M30BITKE WIIH
COJICPKUT MpUMECH. Brraucnenus
MaccOBOM JOJIH BBIX0OJa MPOAYKTA
peaku

bub6nmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnunoreka LIOK
https://m.edsoo.ru/00ae1750

61

62

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

KonTtponbHast pabota Ne4 o reme

«Baxnaeime MeTayuIbl U UX
COEIUHEHUS

63

64

BemectBa u marepuassl B
MTOBCE/THEBHOM )KM3HH UEJIOBEKA.
XUMUYECKOE 3arpsi3HEHNE
OKpY>Karollen cpeibl

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f50

bu6mmoteka IIOK
https://m.edsoo.ru/00ae4270

65

Ponps xumuu B pemreHnn
AKOJIOTUYECKHUX TTPOOIIEM.

WHuTerpupoBaHHbIil MPOPMUHUMYM.

[Ipodeccun cBs3aHHbIE C
pelICHHEM DKOJIOTHUECKUX
npobisem. VX 3Ha4MMOCTh B
oO1ecTBe.

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

66

PeseprubIil ypok. O60011IeHIE 1
cucTeMaTH3alus 3HaHU!

bubnunoreka LIOK
https://m.edso0.ru/00ae0d0a
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67 PezepHblit ypok. O6001eHuE 1 1 Bu6mumotexa [JOK
cUCTeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600111IeHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUH https://m.edso0.ru/00ad9cbh?
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumwsi, 8 kacce bazossrit ypoBens/ ["abpuensa O.C., OctpoymoB WN.I'., Cnankos
C.A., Akunonepsoe o6mectBo «M3narensctBo «lIpocBerienner
Xumus, 9 xknacc bazosiii ypoBens/ ['abpuensn O.C., OctpoymoB WN.I'., Cnagkos

C.A., AkiiuonepHoe obmectBo «M3narenscTBo «IIpocBemieHme»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. 8-9 knaccel. ba3oBeiil ypoBeHb. MeToAMYECKE PEKOMEH AN K
yueOHukam ["abpuensna O.C., Octpoymona WN.I'., Cnankoa C.A. MockBa
"IIpocBemienue"

Xumus. 9 knacc. Pabouas Tetpaas. ba3ossiit ypoBens. ®I'OC

I"abpuensa, OctpoymoB, CnaakoB

[Ipocsemenue: Xumus. ['adbpuensn O.C.

Xumusi. 8 knacce. Paboyas Terpaan. basossiit ypoBens. ®I'OC IMabpuensis,
Octpoymos, Craakos IIpocsemenue: Xumus. I'abpuensu O.C.

Xumust. 9 knacc. [IpoBepounbie U KOHTpOIbHBIE paboThl ['abpuensH, JIbicoBa
[Tpoceemenne: Xumus. ['adpuensa O.C.

Xumus. 8 knacc. [IpoBepounbie U KOHTPOIbHBIE pa00THI. ba30BbIi ypOBEHB.

®I'OC I'abpuensiy, JIsicoBa [Ipocsemenue: Xumus. ['adbpuensa O.C.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmoreka [JOK






