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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas paboyas mporpaMma N0 XUMHHM ISl OOyYaromuXcs € 3aAep’KKOM
MICUXUYECKOTO pa3BuTus (nanee - 3[IP) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTENbHOW MPOrPaMMbI
OCHOBHOTO o0uiero oOpaszoBanus, npezacrasieHHbIX B PI'OC OOO, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCHUTAHUS M C YYETOM KOHLEMIMHM TIPENOaBaHUS
yueOHOTOo mpeamMeTa « XUMHUs» B 00pa30BaTebHBIX opranusamnisix Poccuiickoii deneparum.

Pabouass mporpamMma yduThIBaeT 0coOCHHOCTH paboTel ¢ getbMu ¢ 3[IP u orpaxkaer
OCHOBHbBIE HAIIPaBJICHUS MOJIEPHHU3AIMU COBPEMEHHOI0 00pa30BaHMs: -HOpMaln3alus y4eOHOI
Harpy3Kku i 00y4Jarommnxcs;

-yCTpaHEHHUE IMEePerpy30K, MOJPHIBAIOIIMX HX (U3MUECKOE U ICUXMYECKOE 3/I0pOBbE
00yJaroImXxcs;

-COOTBETCTBHE COJAEpKaHHUs O0O0pa30BaHUS BO3PACTHBIM 3aKOHOMEPHOCTSM pPa3BUTHUS
00yJaroIIMXxcsi, X 0COOEHHOCTSIM U BOBMOXKHOCTSIM;

-IeSITEIBHOCTHBIN XapakTep oO0pa3oBaHMs OmpeaeseT 0000menne crnocoboB yueOHOMH,
IT03HABATENBHON, KOMMYHUKATUBHOM, IPAKTUYECKOM, TBOPUECKOH AEATEIBHOCTH yJaIUMUCS,

-CUCTEMHBIN XapakTrep OOy4eHHs] pacKpbIBaeT COJEp)KaHWE XMMHUYECKHUX MOHSITHM Ha
OCHOBE KOHIIEHTPUYECKOTO N3Y4eHHUs yueOHOTo MpeIMeTa.

[Iporpamma mo XumMuu na€T MpeACTaBlIEHHWE O LeNsIX, oOmeld cTpareruu oOydeHus,
BOCIIMTAHUS U pa3BUTHs OOYyYaloOUXCsS CPEACTBAMH Y4YEOHOIO IpEeIMETa, YCTaHABJIMBAET
o0s13aTesIbHOE MPEAMETHOE COJepKaHKe, NMpelyCMaTpUBaeT paclpelesieHle ero mo kKiaccam u
CTPYKTYPUPOBAHHE 10 pa3fellaM M TEMaM IPOTrpaMMBl 110 XMMHUH, ONPENEISIET KOIUIECTBEHHBIE
U KA4eCTBCHHBIC XapaKTEPUCTUKH COJNEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YUYEHHS] XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOIrO
Ipolecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, OnpenesiseT BO3MOKHOCTH MTpeaMeTa Jyis
peanu3anuu TpeOOBaHUI K pe3yslbTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTeIbHOM NMporpamMmbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TAKKe TPeOOBaHUM K pe3yiabTaraM 0OydeHUs XUMUU
Ha YypOBHE LeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEJIBHOM
NeATeNbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOr0 COJIepKaHMSL.

3HaHUE XUMUU CIYXHUT OCHOBOH JUIsl (POPMHUPOBAHUS MHPOBO33pEHHs 00ydaromerocs ¢
3[IP ero mnpeacraBieHUH O MaTEpUAIbHOM C€IMHCTBE MHpA, BAXHYIO pOJIb HUIPAOT
¢dopmupyeMble XUMHUEH NpPEJCTABICHHUS O B3aUMOIIPEBPAILEHUSX SHEPrUM U 00 3BONIOLUU
BEUIECTB B MpPUPOJE, O IMyTAX pEUIeHUs TIJ100albHbIX MpoOIeM YCTOHYMBOIO pPa3BUTHUSA
YeJI0BeUeCTBA — CBIPbEBOM, 3HEPreTMYECKOM, MUIIEBOM U 3KOJIOTMUYECKOH Oe3011acHOCTH,
po0JIeM 3/1paBOOXPaHEHHUS.

N3yyenue xumuu:

CMOCOOCTBYET pealu3allMd BO3MOXHOCTEH I caMopa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011eH U (YyHKIMOHAIBHOM rPaMOTHOCTH;

BHOCHT BKJIa/l B ((OPMHUPOBAHKE MBIIIIEHHUS U TBOPUECKUX CIIOCOOHOCTEH 00YyJaroLINXCsl €
3[IP, HaBBIKOB MX CaMOCTOATENbHOW YUeOHOW JeATeNbHOCTH, HKCIEPUMEHTAIbHBIX MU
UCCIIEIOBAaTENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HH, TaK U B
poheccuOHATBHON 1A TEIbHOCTH;



3HAaKOMHUT CO CIEUM(UKON HAYyYHOTO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TANioM B (DOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYaIOIIUXCS;

cnocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K MNPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DJKOJIOTUYECKOE OOpa3oBaHuE
00yJaromuxcs.

JlaHHBIC HAIpaBJICHUsS B OOYYECHUM XHMHUHU OOCCIECUYMBAIOTCS CHEIU(PUKON COJNEpKaHuUs
y49e0HOTO TMpeaMeTa, KOTOPBIA SIBJISICTCS TENAarorudecKd aJalTHPOBAHHBIM OTPaKCHUEM
0a30BOI HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
oOyuatouumucs ¢ 3[1P cucrembl nepBoHavaabHBIX MOHATUH XUMHUHU, OCHOB HEOPraHMYECKOM
XHUMUHU U HEKOTOPBIX OTJEIHHBIX 3HAYUMBIX MIOHATUN OPTaHUYECKON XUMUH.

CrpykTypa coaep:aHHsl NMPOorpaMMbl IO XUMHUU c(HOPMHUpPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona k e€ usydeHuro. CoaepraHue CKJIAJbIBAETCS M3 CHUCTEMBl MOHATUNH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKoW peakuuu. OOe 3T CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl M0 MPUHIUIY MOCIEAOBATEIbLHOIO Pa3BUTHSA 3HAHWW Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— yYEHHUS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H,

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIMM BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS pPacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYYECHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYroMy,
BBITIOJNIHAA (DYHKIMH OOBSICHEHHS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJYyYEHUS N3y4aeMBbIX BEILIECTB.

OcBoeHHne MporpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HpPHUPOIbL,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HaHUIO U METOJIaM [03HaHUs B Hayke. M3ydueHne XuMuu
MPOUCXOTUT C TMpPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kiacce» U «D@usuka. 7 Kjiacey.

[Ipyu u3ydeHnn XUMUHU OPOUCXOAUT (POpPMHUPOBAHHME 3HAHUI OCHOB XMMUYECKOW HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATENbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTYpbl. 3aiadya yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUM, JOCTYMHBIX O0000IIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHUH K HAyYHBIM METOJaM MO3HAHUS MTPU N3YYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU T[O3HABATENbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEIHHON U y4eOHO-UCCIIEeOBATENbCKON AeSITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30MaCHOTO
oOpallleHus ¢ BeleCTBAMU B MMOBCEAHEBHOM KU3HH.

[Ipy w3ydyeHHHM XMMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHUE
MPUOOpPETH TaKue e, KakK:

— (opmHupoBaHUE WHTEIUIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOKH K CaMOOOpPa30BAHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIBbHOMY TPUHATHIO PEIICHUH, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;



— HampaBJICHHOCTh OOYYeHHs Ha CHUCTEMaTH4ecKoe npuoOliieHue oOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATEIIBHOCTH, HAy4YHbIM  METOJaM  IO03HaHu,
(hOpMHPYIOITUM MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K XHUMUM;

— olecrieueHue YCIOBHI, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HOOOpa3HOW NESATETbHOCTH, TO3HAHUS W CaMOIIO3HAHMSA, KIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIUH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJOB JESITEIBHOCTH;

— hopmupoBanue obmell GyHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quclie YMEHUU OOBSCHATh M OLICHUBATh SIBICHUS OKPYXAIOUIEr0o MHUpa, MCIOJb3YysS 3HAHUS U
OTBIT, TOJYYCHHBIC TP HU3YYCHUU XUMHUHU, MNPUMEHATh WX TMPU pPEHICHUH MpodiieM B
ITIOBCETHEBHOMW KU3HU U TPYJOBOU ACSITEIBHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FYyMaHUCTUYECKUX OTHOIIEHUN, TOHUMAaHUS LIEHHOCTU
XMUMHMUYECKUX 3HAHUM A BBIPAOOTKM 3KOJIOTHYECKU II€JIeCO00PAa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESATEIBHOCTH B LEJISIX COXPAHEHUS CBOETO 3JI0POBbA M OKPYXKAIOWIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHS OOIIEYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuIIs U HANPaBICHHOCTH JaibHelIero o0yyeHus.

OO1ree yuCiIoO YacoB, OTBEAEHHBIX Ui U3YYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 gacoB (2 yaca B Hejenmo), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

HNuauBuayanbHbie 0co0eHHocTH o0y4yaromuxcs ¢ 3ITP

Kareropusi oOyuatommxcsi ¢ 3[IP — Haumboyiee MHOTOYHMCIICHHAas Cpeau JOeTeld C
OTPAaHWYEHHBIMH BO3MOXKHOCTAMH 310poBbsi (OB3) um HeomHOpomHAas 1O COCTaBy TpyIna
IIKOJIbHUKOB.

3anepKKa ICUXUYECKOTO Pa3BUTHUSA - 3TO HAPYIIEHUE HOPMAIBHOIO TEMIIA IICUXHUYECKOTO
pa3BUTHS, B pe3yiabTaTe Yero peOeHOK, JOCTUTIIMN IIKOJIBHOIO BO3PACTa, MPOJOJIKAET
OCTaBaTbCA B KPYT'y JOLIKOJIBHBIX, UTPOBBIX HHTEPECOB.

Bce oOyuwaromuecs ¢ 3IIP ucnbeIThIBalOT B TOHW WIJIM WHOW CTENEHU BBIPAKCHHBIE
3aTpyJHEHHs] B  YCBOGHUU Yy4YEOHBIX IMpOrpaMM, OOYCIIOBJICHHBbIE HEJIOCTATOYHBIMU
M03HABATEIbHBIMU CIIOCOOHOCTSAMH, CHEU(PUUYECKUMH PAaCCTPONCTBAMHU TCHUXOJIOTMYECKOTO
pa3BuTHs (IIKOJIBHBIX HABBIKOB, pEYM M JIp.), HAPYLICHUSMU B OpraHU3alUU AESTeIbHOCTU
u/unn noseneHus. OOmumu s Bcex oOyuaromuxcst ¢ 3[IP sBisitoTcs B pasHO#l cTeneHu
BBIPOKEHHBIE HEIOCTATKU B (DOPMUPOBAHHUH BBICHIUX TMCUXUYECKUX (YHKIUH, 3aMenIeHHBIN
TeMI JMOO HEPaBHOMEPHOE CTAHOBJIICHHE II03HABATEIbHOW JEATENILHOCTH, TPYJHOCTU
MIPOU3BOJILHOM camMoperymsuuu. J[oCTaTouHO 4acTo y OOy4aromuXcs OTMEUYAIOTCs HAPYLICHUS
peyeBOd M MEIKOM pPYYHOM MOTOPUKH, 3PUTEIBHOTO BOCHPUATHS U MPOCTPAHCTBEHHOM
OpPUEHTUPOBKH, YMCTBEHHOH pab0TOCIIOCOOHOCTH U SMOIIMOHAILHON CepHl.

Juana3zoH pa3nmuuuii B pa3BuTHM oOydarommxcs ¢ 3[IP pocrarouno Benmuk — ot
MPAKTUYECKH HOPMAJIbHO Pa3BUBAIOLLUXCS, UCIIBITHIBAIOIINX BPEMEHHBIE K OTHOCUTEIBHO JIETKO
yCTpaHUMBIE TPYIAHOCTH, 10 OOYYalOIIMXCS C BBIPAKEHHBIMH U CIOXHBIMH IO CTPYKType
HapyleHUsIMM ~ KOTHUTUBHOM M addexktuBHO-OBeneHueckoit cdep nuunHoctu. Ot
oOyyaromuxcs, ClIoCOOHBIX NMPHU CHEeNHATbHON MOJIEP’KKE Ha paBHBIX 00y4aThCcsi COBMECTHO CO
3JIOPOBBIMH CBEPCTHHUKAMH, /10 OOYUYaIOUIMXCS, HYKIAIOIIUXCS MPHU TOTYYEHUH HayabHOTO
oOmero oOpa3oBaHMsI B  CHUCTEMAaTH4YeCKOM M  KOMIUIEKCHOH  (TICHXOJIOT0-MeIuKo-
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MeJarOTHYECKOM) KOPPEKIMOHHOW MOMOIIM. Paznuuue CTpyKTypbl HApYIICHHUS MCUXUYECKOTO
pasButus y oOywatomuxcsi ¢ 3[IP ompenenser HEOOXOAMMOCT, MHOTOOOpa3usi CrENHUATBHON
NOJJCPKKH B TOJYYEHHH O0Opa3oBaHMsS M caMUX 00pa3oBaTelbHBIX  MapIIPYTOB,
COOTBETCTBYIOLINX BO3MOXHOCTSM U MOTpedHOCTsIM oOyuatommxcs ¢ 3[1P u HanpaBieHHBIX Ha
IIPEO0JI0JIEHUE CYIIECTBYIOLINX OTPAaHUYEHUHN B MOJIYy4eHUH 00pa30BaHUsl, BBI3BAHHBIX TAKECThIO
HapYIIEHHsI TICHXUYECKOTO PAa3BUTUSA U CIIOCOOHOCTHIO MIJIM HECTIOCOOHOCTHIO 00ydaromerocs K
OCBOEHHIO 00pa30BaHUs, COTIOCTABUMOTO IO CPOKaM C 00pa30BaHHUEM 370POBBIX CBEPCTHHKOB.

XapakrepHbie ocodennoctu nereii ¢ 3I1P:

* CHwxkeHHe pabdOTOCIIOCOOHOCTH BCJIEACTBUE BO3ZHUKAIOLIUX Yy JETed SBICHUUN
1epedpacTeHnn, MCUXOMOTOPHOM PacTOPMOKEHHOCTH, BO30YIUMOCTH; €l1ab0 pa3BUTa MeEJKas
MOTOPHKA PYK.

* Huzkuil ypoBeHb MO3HABATEIbHOM aKTUBHOCTH M 3aMEJUICHHBIM TEMII MepepadoTKu
nHpopmanuy; * He HapymieHsl noporu abCcoMrOTHON 4yBCTBUTEIbHOCTH;

* HeycToilunBOCTh BHUMaHUS, HApYLIEHUS CKOPOCTH MEPEKIIOYEHHs] BHUMaHUs, 00beM
€ro CHIKEH;

 [lamsaTe orpanuuyeHa B oObeme, MpeodiafgaeT KpaTKOBpPEMEHHas MeXaHUdecKas Haj
JIOTMYECKOM;

* OTcraBaHuMe B Pa3BUTHUU MBIIUICHUS, HATJSIHO-ICHCTBEHHOE MBIIIJICHHE PAa3BUTO B
00JIbIIEH CTENeHH, YeM HaIJISIHO-00pa3Hoe U 0COOEHHO CIIOBECHO-JIOTUYECKOE;

* [ToBbIIIIEHHAS UCTOIIAEMOCTD;

* lImeroTcs nerkue HapylieHus peueBoil QyHKITUH;

* Huzkuii ypoBeHb CAMOKOHTPOJIA.

* Hespenoctb sMomuoHanmbHOW cdepbl W MOTHBAMM, HeCHOPMHUPOBAHHOCTh
MIPOU3BOJILHOTO TTOBEICHHUSI.



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Moab. MonsipHass macca. B3aumoCBsSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEMIECTB. XUMHUYECKHEe ypaBHeHUs. Kiraccupukamuss XUMHUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMi palbOTHl B JIaOOpaTOpHH M MpUEMamMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUYECKUX (TJIaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHUCaHWE TMPU3HAKOB TMPOTEKaHWs XHMMHUYECKHX peakuui (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cCMeceil: ¢ TMOMOINbI0 MarHuTa, (PUIbTpOBaHUE, BbIIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pE3yJbTaTOB TMPOBEACHHUS OIbITa, HLIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTaBuTe/; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peaKkiuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YEHHS KHUCIOpOJa B IJlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTsl u conu.

MonsipHblii 00bEM ra3oB. Pacu€Thl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
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pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B MpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coJsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpaszytomue. HomeHknarypa
oKkcu10B. DU3NUECKHE U XUMHUECKHE CBOICTBA OKcU0B. [loyueHue okcuioB.

OcnoBanms. Kiaccudukanus oOCHOBaHWM: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3HYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kuciot. @U3ndeckue U XUMHUECKHE
cBoiicTBa kuciaot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa coneil. ®uznueckue U XUMU4ecKkue cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KlIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HaAKOMJIEHUE C
oOpa3laMu OKCHIOB M OIMCAaHHE HX CBOICTB, IMOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMmojeiicTBre Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHUE OCOOCHHOCTEH PACTBOPEHHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUANIOB), HCCIEeNOBaHHEe OOpa3lOB HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEepPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKU XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema XuMuueckux aemeHtoB J[. M.
MenneneeBa. KopoTkomepuonnas u JuiMHHONepuoaHas ¢opmbl I[leproanuyeckoil cucTeMbl
xumuyeckux ovieMeHToB JI. M. MenneneeBa. llepuonsr u rpymnmel. Dusnyeckuii CMBbICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3zorombsl. OnextpoHsl. CrpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUUECKUX 3IeMEHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO D3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoaunueckoii cucreme . . Menaeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKHX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. M. MeneneeB — yu€Hblil U TpaKIaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAs! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHbIE — peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB, B3aUMOJCHCTBHE THUIPOKCHAA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEINLHBIX PEAKIIUi (TOpEHUE, PEaKIIUU Pa3IoKEHHs, COCTUHEHN).

Meoscnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XUMHUH B 8 KJIaCCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BAaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSITHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAyYHBbIC TOHSATHS: HAay4YHBIM (haKT, TUNOTE3a, TEOpHUs, 3aKOH,
aHainu3,  CHHTE3,  KiIaccuukanus,  MEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIIBI,
PavoaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpaIbl, TOPHBICE TOPOABI, TIOJE3HBIC
HCKOIIaeMblI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtoB [ .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepruoanyeckoii cucteMe u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBHUCHUMOCTh CBOMCTB BEIECTBAa OT THIA KPHUCTAUIMYECKOW PEHETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSA3b HEOPraHWYECKUX BEUIECTB.

Knaccudukarus XUMHUYECKUX PEakIUil M0 pa3lIWYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsitTne o ckopoctu xuMuyeckoil peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusax. [lonarue o
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karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKON PEAKIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCAUTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHIEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3M€KTPOAUTUYECKON IUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoIUThl. KaTnonst,
aHUOHBI. MeXaHHU3M JHCCOLMALIMM BEUIECTB C pa3jMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBUS NMPOTEKAaHUs PEaKLMi MOHHOrO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
MpeCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuu Ha HOHBL
[TonsiTuEe O THAPOIU3E COJIEH.

Xumuueckuil 3Kcnepumenm:

03HAaKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMy OT BO3JACHCTBHS pa3lIUYHBIX
(bakTOpOB, HUCCIENOBAHUE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB, MpOLECca AUCCOLUALNN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakUuu PpasiIokKeHUs, COCAUHEHUs),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpeaklUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopon. ConsiHasg — KHCIOTa, XUMHUYECKHE CBOMCTBA, IIOJIydeHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesloBeka. Baxkneime xnopuast
U MX HaXOXJEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyecKue CBOMCTBA IPOCTHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIIMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOHCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHHMH B MpUpoAe. XHUMHMUYECKOE 3arpsi3HEHUE OKPYXAIoUIeH cpelsbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCIeHHs. A30T, paclupoCTpaHEHHWE B MpuUpoje, (HU3UYECKUue u
XUMUYecKue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
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CBOMCTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peaknus Ha MOHBI aMMOHHs. A30THas KUCIOTa, €€ IMOJydyeHHe,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OHIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoOpeHuii. XuMHYeCKOe 3arps3HEHUE OKPYKAIOIICH Cpebl COCTUHECHUSIMHU a30Ta (KHCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAITIN
docdopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckne M XMMHYECKHE CBOICTBA, mosydeHue. lMcmomp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, puznyeckue U XuMUYECKue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B pupo/ie.
Oxcunel yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOTMYecKUue MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aTbHOTO TOTEIUICHHUs KIIMMaTta, MapHUKOBBIH 3 (dekT. YrompHas KUCIOTa U €€
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITUHEHHIX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN Tra3, HedTh), MPOAYKTHl HX IEepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasieHus o6 oxcune kpemuuss (IV) wu
KpeMHUueBoil kucinote. CUIIMKATHI, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembl
0€30MMacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii yIkcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (PU3MYECKue M XUMHUYECKHE CBOICTBA TajOreHOB U MX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BaHME BHUEOMATEPHANIOB), O3HAKOMIJIGHHE C OO0pasllaMH XJIOPUIOB (TaJIOTEHUIIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipoliecca OOYrNMBaHMA  caxapa TOoJA  JICHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yUY€HUE XUMHUUECKUX CBOMCTB pa30aBlieHHON cepHOU
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaOMIoJIeHHe NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YA0OpEHMUIA,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpOBEACHUE
KayeCTBEHHBIX pEaKkUMid Ha HOH aMMOHMA U QochaT-uOH W H3Y4YEHUE TMPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXKHO
UCIOJb30BAHME BUAECOMATEPHUAJTIOB), M3y4YE€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,
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rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJy4eHUE, COOUpaHue, pacrlo3HaBaHue
U M3y4YEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, IMPOBEJICHUE KAaueCTBEHHBIX peakluid Ha kapOOHAT U
CHWJIMKAaT-UOHBl M HW3Y4YCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxuenmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUHU WX
noJjioxkeHusd B [lepuoanueckor cucreme xumuueckux aiemeHToB 1. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHMe MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DIEKTPOXUMHUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYEeCKHe W XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MoJlydeHusi MeTaioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX TIPUMEHEHUE B OBITY U TPOMBIIIVICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupone. OuU3ndecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUs U Kanus. [I[pumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaxXOXKJICHHUE B
npupoae. Puznueckue U XMMUYECKUE CBOMCTBA MarHusl W Kajblus. BakHelne coeauHeHUs
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

Amomunnil: nonoxxeHue B llepumoamyeckoi cucteme XuMmudeckux snementoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue 1 XMMUUYECKUE CBOMCTBA
amoMuHus. AM(poTepHbIE CBOWCTBA OKCH/IA U THUIPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snementoB . .
MenpeneeBa, CTpOCHHE aTOMa, HaxokJeHue B npupoae. Gusznueckue U XMMHUUYECKHE CBOICTBA
xkene3a. Oxcupapl, ruapokcuapl u coiu okenesa (1) u xemesa (Il1), ux cocras, cBoiicTBa H
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMu METa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
M3YYEeHHUE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIB30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaNbIUs U HATPUS C BOJON (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJjblHs, alFOMUHUS, IIMHKA, xkerne3a (I1) u xenesza
(1), meau (1), HabmrOAEHUE W OMUCAHUE MPOIIECCOB OKPAITMBAHUS TJIAMEHH HOHAMH HATPHS,
Kamusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIeIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n maTtepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. bezonmacHoe MCHoJb30BaHUE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. I[lepBas moMoImb NMpu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.
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XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpelbl (MpeaesibHas I0MycTUMas KOHIEHTPALIHS
BemecTs, nanee — [1JIK). Posib xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3loB MaTepraioB (CTEKIIO, CIIABbI METAJUIOB, MIOJTMMEPHBIC MAaTEPUATIBI).

Meosrcnpeomemmnunie ceazu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMUH B 9 Ki1acce OCYyIECTBIIACTCS
Yepe3 UCIOJIb30BAaHUWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHUNM, TaK U TOHSITHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHUE, MAPHUKOBBIN A (EKT, TEXHOJIOTUS, MaTEPHAIIBI.

dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs pPEmIETKa, CIUIaBbl, (U3WYECKHUE BEIHYHHBI,
€AMHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, PKOCHUCTEMA, MHHEpATbHBIE YIOOpEHWS,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEILHBIE BEIIECTRA.

l'eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TMOPOJIBI, TOJIE3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUIA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYEHHS] XUMHUHU B €IUHCTBE y4eOHOM M BOCITUTATEIBHOM ESTEITLHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TMPUHSATHIMH B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIieccaM CaMONO3HAHMSA, CAMOPA3BUTHS U COLMANIN3AIMN 00YJaIOIIUXCSl.

JInuHOCTHBIE  pe3yabTaThl  OTPaKalOT  TOTOBHOCTh  oOywatomuxcs ¢ 3[IP
PYKOBOJICTBOBATHCSl CHCTEMOM TMO3WTHUBHBIX IEHHOCTHBIX OPHUEHTAIMH W PACIIMPEHHUE OTIbITa
TeATeTbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B ACTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACIIe/INI0, TIOHWMAaHWs 3HAYCHHWS XUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHON HWH(OpMAIUeld O MEepeAOBhIX TOCTHKCHUSX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBWJIaX MEXKIMYHOCTHBIX OTHONICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOW,
y4eOHONCCIIEIOBATENbCKONW, TBOPYECKOW M JPYTMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHUIO W B3aUMOIIOMOIIN B TIpOIlecce 3TOH y4eOHOW AeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEICHHE UM TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX H
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOW  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYHNIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aHMOCBA3AX YEIOBEKa C MPUPOJHOU Cpemoi, o posn
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJbHbIE MOTHBBI, HAllPAaBJICHHBIC HA IIOJlydeHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJICHHM, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOHW KYJIBTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHON pabOTHI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOH JUTEpaTypOd, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBAaMHU
MH(POPMALMOHHBIX TEXHOJIOTUHA;

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHONW M UCCIIEN0BATENBCKON AEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKW3HU, OCO3HAHWE TMOCJIEACTBUNA W HENpPUATHE BPEIHBIX
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NpUBBIYEK (YIOTPEOJIEHUS aJKOTOJISl, HAPKOTHKOB, KypPEeHHs), HEOOXOJAWMOCTH COOIIOACHUS
npaBui 0€30MacCHOCTH TMpHU OOpalleHHH C XUMHUYECKMMH BELIECTBAMU B OBITY M pEalbHOM
KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YCHHUIO MPoQeccuii U Tpyla pa3IndHoOTO Poja, YBaKEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBON JESITEIbHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HAHMM 10 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUMBUIYAIbHOW TpPAEKTOPUU
MIPOJIOJDKEHHUST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHSI HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJAITUPOBATHCS B IPOPECCUOHATIBHON CPEIE;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJII0/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYalUsX, YTPOKAIOIINX 30POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYEHUHM XUMUH, IS PELIeHUs
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M MyTed MX pelleHus
MTOCPEJCTBOM METO/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABAaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MmeranpeaMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MpeaMeToB (OPMUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOM KapTUHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IO3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS [P OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH (BBIAEIATH HUX XapaKTEpHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONIB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIIMi, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbBIE CBS3H
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKHE pacCyXIeHusl (MHAYKTUBHEIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEOOpPa3oBBIBaTh IIUPOKO
MPUMEHSIeMbIE B XUMHH MOJICIbHBIC MPEICTaBICHUS — XMUMUYECKUHN 3HAK (CHUMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEeHIeHHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
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XapaKTepU30BaTh CYIIECCTBEHHbIC NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB H
XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSAX.

Ba3oBble ucciaenoBare/bcKue AeiicTBUS:

YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BONPOCH B KAayecTBE MHCTPYMEHTAa MO3HAHHWSA, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYECHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMALIUIO PA3INYHBIX BUIOB
1 (OPM TIpEeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYyJISIpHAs JINTepaTypa
XAMUYECKOTO COJICp)KaHHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIE METOJIBI M 3aIIPOCHI IPU MOUCKE B 0TOOpe WHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETEHHE OIbITa B OOJACTH WCIOJIB30BaHUS HH()OPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIIMYA W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu opmamu rpauku ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOb30BaTh M aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIIeNOBaTEIbCKON
NeSTeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

yMEHHUSl 3agaBaTh BONPOCH (B Xoie auanora W (WIM) JUCKYCCHU) TIO CYIIECTBY
oOcyxknaeMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCHUTEIHLHO BBITIOJTHCHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEJICTABIIATh NOJYYCHHBIC PE3YJIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTAIMI0 PEe3yIbTaTOB BBITIOJIHEHUS XHUMHYECKOTO
JKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OIBITA, J1a0OPATOPHOW PAOOTHI 1O KCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHON U
UCCIIEIOBATEIILCKOM JICATEIPHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM HAa OCHOBE y4éra
OOIIMX WHTEPECOB U COTJACOBaHHS TMO3HMIUH (0OCYXICHHS, OOMEH MHEHUSMH, «MO3TOBbBIE
HITYPMBbI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHM, ONpeesieHe KPUTEPUEB 0 OL[EHKE KayecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JesITeIbHOCTH, TIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOWPAThH
HauOosiee APQEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIA AITOPUTM JEHCTBUHN Mpu
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TOJYYEeHHsS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
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BCHICCTBAX U PCAKIUAX, OLCHUBATH COOTBCTCTBUC IIOJYUCHHOI'O PE3YyJIbTaTa 3asBJICHHOM iy,
YMCHHC UCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTLI, IIPC/JIaracMbIC B YCIIOBUU 3aI[aHI/II7L

HNPEIMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMETHBIX pE3YJIbTAaTOB II0 OCBOEHHIO OOS3aTEIBHOTO COACPKaHMS,
YCTAaHOBJIGHHOTO JaHHOH (enepasbHON pabodell MporpaMMol, BBLAGNSAIOT: OCBOCHHBIE
oOyJaromMMUCs HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHIA, CHEHU(pHUECKHE s
HpeHMeTHOﬁ o0OJactu ((XI/IMI/UI», BUJblI JCATCIBHOCTHU II0 ITOJYYCHHIO HOBOI'O 3HAHUA, €Iro
HHTCpHpCTALlUN, Hpeo6pa3013aHmo U MPUMCHCHUIO B pPa3IMYHBIX y‘-Ie6HI)IX M HOBLIX CUTyallUAX.

K konmy oOydueHus B 8 KJiacce mpenaMeTHBIE pe3yibTaThl JOJDKHBI OTpa)karTb
chopMUpOBaHHOCTH Y oOyuatomuxcs ¢ 311P ymenuii:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX HMOHSITHUH: aTOM, MOJEKYJa, XUMHUECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEO/JHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JOJs XUMHUYECKOTO
JJIEeMEHTa B COEIUHEHUH, MOJISPHBIM OOBEM, OKCHJI, KHUCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peaKius, Kiaccuuxarus
peakiuii: peakliuu COeAMHEHUS, pEaKIIUU Pa3IoKEeHUs, PEaKI[Ui 3aMelIeHHs, PeaKIH
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKuu, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWTab, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi J10JIs1 BelEeCTBA (IPOLIEHTHAsI KOHIIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMyNT BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIH;

OINpeNeNiATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTb BEIIECTB K
ONpeNieNéHHOMY KJIacCy COEIMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHAsl M HOHHAs1) B HEOPraHUYECKUX COETMHEHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPHPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaJIpo;

ONMCBHIBATH M XapakTepu3oBaTh TabiauuHyto ¢opmy llepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpynma)», Manble U OojblIME NEPUOJbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CJI05M);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY

dbdekry);
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XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPaMM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIYMCIISATE OTHOCUTEIIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COEJMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOH peakluu;

MIPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTENILHON AEATEIbHOCTH — aHalIM3 U CHUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAaHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIETUPOBAHNUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIICHHBIN);

ClleI0BaTh IMpaBWJIaM TOJb30BAaHUS XHUMHUYECKOHW TMOCYJOoM U  J1ab0paTopHBIM
0o0opy/nOBaHUEM, a TaKXke IMpaBWiiaM OOpalleHUs] C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a00OpAaTOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
U CcOOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCJIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMPENEIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIaKMYC, eHOIPTaIenH, METUIIOPAHK U JPyTue).

K xoHmy oOyuenus B 9 Kkjacce mpeIMeTHbIe pe3yabTaThl JOJKHBI OTpaxkarhb
chopmupoBaHHOCTH Y oOydarommuxcs ¢ 3[1P ymenmii:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XMMHUECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOW A(D(PEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PAacTBOP, AIICKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHUMble U HEOOpaTUMBbIE pPEaAKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(OTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKkIuH, IMpeleibHO JOMyCTHMas
koHuentpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUH M NPUMEHSTH STH
MOHATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;

UCII0JIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHs (OpMya BEIIECTB H
ypaBHEHUN XUMHUUYECKUX PEAKIUI;

OTIpEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JIIEMEHTOB B
COEIMHEHUSX PA3TUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMynam, BUJI XUMUYECKOW CBS3U (KOBaJCHTHAas, MOHHA,
MeTaJinyeckas) B HEOPraHWYECKUX COSAMHEHHUSX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpeasl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTATIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. . MennaeneeBa U JeMOHCTPUPOBATh
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
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CHCTEMBl XMMHYECKHX 3JEMEHTOB: pa3inyaTh MOHATHUSA «rJ1aBHas mnoarpynma (A-
rpynmna)y u «mnobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME TEPHUOJBI,
COOTHOCHTb 0003HaueHHs, KOTOpPhIE HWMEIOTCS B IEPUOJUYECKON Tabmume, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YHCiIo MEKTPOHOB M PACHPEICTICHHE MX IO YJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB OJJIEMEHTOB U HUX
COCMHEHUH B Tpe/enax MaJblX MEPHOJOB U TJABHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peaknuu (MO0 YHCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHUS! XUMHYECKIX DJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME W cHenu(UuecKue XUMHYECKHe CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/IAsi OTIMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIMINX XUMUICCKUX PEAKITHIA;

COCTaBJIATh YPaBHEHHUSI JIEKTPOJIMTHUECKON TUCCOLMALMN KUCIIOT, HIEI0YEH U COJIEH,
MOJTHBIE ¥ COKpAIIEHHBIC YPaBHEHUS pPeaKIiii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIINH,
MOJATBEPXKAAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXKAY BeEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHU B PA3INYHBIX YCIOBUSX;

BBIYHCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMHUYECKOM peakinu;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIod u  JabopaTopHBIM
o0opynoBaHueM, a Takke IMpaBuia OOpallleHus C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYCHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJICKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacro3HaBaTh OTMBITHBIM TyTEM XJIOpPUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWJIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEeHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — Ui M3Y4YCHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHbl€ METOJbl TO3HAHWA — HaONIOJEHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
IKCMIEPUMEHT (peaabHBI U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nea 1. IlepBoHauyaibHble XUMHYECKHE MOHSATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJIoBeKa
19 BemectBa 1 xuMu4yeckue 16 1 bu6moreka [IOK
' peaKIuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 21
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bu6mmoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonsitue o 8 1 bu6moreka [IOK
' KHUCJI0TaX U COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
2.4 1?:: ?ﬁiﬂfﬁm 12 1 1 bubmmorexa LIOK
' p . https://m.edso0.ru/7f41837¢c
COeMHEHM
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHYECKHX AJIEMEHTOB /J[. 7
N. MenneneeBa. Ctpoenue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.
3.2 OKHUCIINUTEIILHO- 9 1

BOCCTAHOBUTCJIbHBIC PCAKITNN

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

Hroro mo pazgeny 15

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

10 ITTPOI'PAMME o8 4
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 6 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 9 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 19
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25| sseviemon VAcrpym, Aor docop i 7 ;| BuGmorea LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 9 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro mo pazneny 25
Pasjnen 3. Merasiibl 1 MX COeIMHEHUS
bubmmoreka [{OK
. 7 4
31 Obmte croficTa MeTanI0R https://m.edsoo.ru/7f41a636
3 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m,edsoo,ru/7f41a636
Wroro mo pazueny 20
Pa3nen 4. Xumus u okpyxkamwias cpeaa
41 B 3 bu6moreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m,edsoo,ru/7f41a636
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BellleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

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

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme 1 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme 1 bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

26



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX 1 bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme 1 bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS 1 Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O brbmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeannenus bubnmorexa [JOK
https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 no teme

42 «BakHeine HeMeTaIbl U UX 1 bubmorexa LHOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLIIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edsoo.ru/00ael156
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

HaIIpsHKEHUH METaJUIOB

OOm1re cnocoObl MOTy4eHus
mertauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XUMHUYECKUX PEaKIUI bubnmorexa LOK
P Deai, https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 IloHsiTHe 0 KOPPO3UU METAIIOB bubmiorexa HOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
[lenounpie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJTns https://m.edso0.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coe fuHEHNUS KaIbIIHS bubmmorexa [OK
g i https://m.edso0.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUH
52 JKEcTroCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTkOoCTh BOJIBI M METOEI €8
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru/00ael1d86

Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00muIeHne U cUCcTeMaTH3aIs
3HaAHUH
[IpaxTnueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O60011eHre U cucTeMaTnu3alus
3HaHUH
KontponpHas padota Ned4 o teme
62 «Baxneilimue MeTauibl 1 UX 1
COEJIMHEHUS
63 BeniectBa u matepuaisl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXaIoLen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00ae0dOa
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cUCTEMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cHCTEMaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68 4

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