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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHuUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTelbHOM MpOrpaMMbl OCHOBHOT'O
oOmero oOpazoBanus, npenacrapieHHbx B GI'OC OOO, a Taxke Ha OcHOBe (enepanbHOU
paboueii mporpaMMbl BOCITUTAHUS M ¢ YI€TOM KOHIIEMIIMN TPETOJaBaHus y9eOHOTO TIpeIMeTa
«Xumus» B 00pa3zoBaTeIbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1o XxumMuu Ja€T MPEACTABICHHE O IENAX, OOlIeH cTpaTeruu OOydeHHS,
BOCIIUTAHUA M Pa3BUTHs OOYyYaIOUIMXCS CpPEJACTBAMH Y4YEOHOTO IMpeIMeTa, yCTaHABIUBAET
00s3aTeNbHOE MPEIMETHOE COJIEpKAHUE, TPETYCMATPUBAET pacIpeesIeHue ero o Kiaccam u
CTPYKTypUpOBaHHE IO pa3fenaM M TeMaM [porpaMMmbl 1O XUMHUH, OINpeaeseT
KOJIMYECTBEHHBIE W  KAYECTBEHHBIC XapaKTEPUCTUKU  COJECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUCHUS XUMUHU C YUYETOM MEXMPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JJOTUKK Yy4€OHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00Y4YarOIIMXCs, ONMpeeseT
BO3MOKHOCTH TpeIMeTa JJIsl peanu3aluuu TpeOOBAHMI K pe3yibTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTeNpHON MPOTpaMMbl HAa YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHHs, a TakKkKe
TpebOBaHMI K pe3yjbTaTaM OOYYEHHs XMMHUU Ha YpPOBHE IIeJiel H3ydeHHus MpeaMeTa U
OCHOBHBIX BHUJIOB Y4YEOHO-IO3HABATEIBHONU JEATEIBHOCTH OOYYalolIEerocsi MO OCBOCHUIO
y4eOHOTO cojiepkaHus. B cBsI3u ¢ Tem, 4YTO TMMHAa3us peaiu3yeT MPaBOCIaBHBIA KOMIIOHEHT,
YPOKM XHMMHH BKJIIOYAIOT peaurno3nbii komnoHeHT. Coriiacno @I'OC OO0, ®OIT 00O,
CTaHJapTa MPaBOCIABHOIO KOMIIOHEHTa HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHEro
obmiero oOpa3oBaHus, yTBepxkaAeHHOTO pemeHueM CasmenHoro CunHoma Pycckoit
IIpaBocnaBHoil LlepkBu ot 27.07.2011 roma pabGouass mporpamMmMa BOCHUTAHHUS COAEPKUT
MOAYJb «YpOUHas JEATEIbHOCTHY» W Mpeanonaraer oObeIUHEHUE COJEpKaHHUs OO0ydeHus U
BOCIIMTaHUS B 1IEJIOCTHBIA 00pa30BaTeIbHbBIN MPOIIECC.

Ha ypokax craButcs 1enb (GopMupoBaHUs y OOyYarOIUXCS TPAAUIIMOHHO-TYXOBHO-
HPABCTBEHHBIX POCCUMCKUX IIEHHOCTEH.

®opMUpPOBaHUSA OCHOB MPABOCIABHOM KYyJIbTYphl B Kypce MpEIMETa 3aKIIOYAETCA B
CO37IaHUU 00pa30BaTEILHOTO MPOCTPAHCTBA, CIIOCOOCTBYIONMIETO (DOPMUPOBAHUIO Y YUAIIUXCS
[IEJIOCTHOTO MHUPOBO33PEHUSI U YCTOMYMBOW CUCTEMBI JTYXOBHBIX IIEHHOCTEH MPABOCIIABHUS;
MaKCHMAJIbHOMY PacCKpPBITUIO HHTEIUIEKTYaJIbHOTO, TBOPYECKOr0 MOTEHIMaNa y4amllerocs,
CIIOCOOHOTO B JAJIbHEHINIEM OIICHUTh JAYXOBHBIM CMBICI OOIIECTBEHHBIX M KYJIbTYPHBIX
SIBJICHUH.

3HaHHE XUMHH CITYKUT OCHOBOM U1 (POpMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, ero
MIPEACTABJICHUM O MATEPUATTLHOM €TMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHUEH
MPEACTABICHUS O B3aUMONPEBPAILEHUAX SJHEPTUU U 00 IBOJIIOIIMH BEIIECTB B IPUPOE, O MyTSIX
pemieHuss ra00albHBIX MNPOOJEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, TUIICBOM U SKOJOTUYECKON 0€30macHOCTH, TPOOIIEM 3PABOOXPAHCHHS.
N3yuenune xumuu:



CHOCOOCTBYET peanu3aiii BO3MOXKHOCTEH I CaMOpa3BUTHSI M (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U GyHKIIMOHATIBLHONU TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBILIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOW  y4eOHOM  JeATEIbHOCTH, OSKCIHEPUMEHTAIbHBIX U
UCCJIEIOBATEbCKUX YMEHUW, HEOOXOAMMBIX KAaK B IIOBCEJHEBHOM JKW3HHM, TaK M B
poeCCUOHATTEHOM NESITEIIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBINUICHHS, 3aKJIQJbIBAET OCHOBBI IE€JIOCTHOIO
B3IJIsi71a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SABJISIETCSI OTBETCTBEHHBIM 3TAOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00yYaronIuxcs;

crocoOcTByeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K TPHUPOJAE, K 4YEIOBEKY, BHOCHUT CBOH BKJIaJ B DKOJOTHYECKOE OOpa3oBaHME
00yJarommxcs.

JlaHHble HampaBiieHUs B OOYYEHHHM XUMHHM OOECIEUMBAIOTCS CIEUU(UKON COAep KaHUS
y4eOHOIro MpeIMeTa, KOTOPBIM SBISAETCA NEAArorudyeckd aJalnTUPOBAaHHBIM OTPAXKEHUEM
0a30BOIl HAYKM XUMHH HA ONIPEIECIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIETr0 OOpa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE
00y4aroIMMUCS CUCTEMBI IEPBOHAYAJIBHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX IIOHATUNA OPTaHUYECKON XUMUH.

CrpykTypa coaepxaHusi IporpaMMbl 10 XUMUU C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona K €€ mzyueHnro. ConepkaHue CKIAAbIBAETCS W3 CUCTEMBI MOHATHM O XHMHYECKOM
9JIEMEHTE M BEUIECTBE M CHUCTEMbI MOHATUH O XUMHMYECKON peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI I10 NPUHLMILY [OCJIEIOBATEILHOIO PAa3BUTHUS 3HAHUM HA OCHOBE
TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4EHUS O CTPOCHHMH aTOMa U XUMHUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 3JIEKTPOTUTUUECKON IUCCOIMAIIMY BEILIECTB B pACTBOPAX.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, PpPa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMmy,
BBINOJIHSST (DYHKIMH OOBSCHEHHUS M IMPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS M BO3MOXKHOCTEU
[IPAKTUYECKOI0 PUMEHEHUS U NOJIyYECHUS U3Yy4aeMbIX BEILECTB.

OcBoeHHe MpOrpaMMbl MO XHMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XMMHUYECKOM COCTaBIAIOLICH HAYyYHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOIBI,
LIEHHOCTHOTO OTHOLIEHHWS K HAYYHOMY 3HAaHMIO U METOJAM MO3HAHHUs B HayKe. M3yuenue xumun
NPOUCXOAUT C TPUBICUYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» U «dusuka. 7 Kiaccy.

[Ipu u3ydeHnn XuMUU IPOUCXOIUT (HOPMHUPOBAHUE 3HAHUIN OCHOB XMMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON JIEATEIbHOCTH YeJIOBEKAa U KaK OJIHOTO



U3 KOMIIOHEHTOB MHUPOBOMW KYJIbTYphI. 3ajauya yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMUYECKUX 3HAHUNW — Ba)KHEUIINX (DAaKTOB, MOHSATHI, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B
IPUOOIIEHUH K HAYYHBIM METO/IaM TO3HAHUS MPU W3YUYEHUH BEILIECTB M XUMHUYECKUX PEAKIUH,
B (OPMUPOBAHMU U Pa3BUTHH TO3HABATEIbHBIX YMEHHUH W HMX NPUMEHEHMH B Yy4eOHO-
MO3HABATENBHON U yueOHO-UCCIIeIOBATEILCKOM ACSITEIbHOCTH, OCBOCHUH MPaBUJI 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM JKU3HU.

[Ipy W3yyeHUM XUMUK HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUsS Ba)XHOE 3HAYEHUE
npuoOpesId Takue 1eJd, Kak:

— (hopMHpOBaHHE MHTEUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUW, CIOCOOHON aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HaIlpaBJICHHOCTb OOY4Y€HHUS Ha CHUCTEMaTHYECKOe MPHOOIICHHE O0y4arommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEIIbHOW  JIEATENIBHOCTH, HAyYHBIM  METOJAaM  IIO3HAHWs,
(opMHUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecreyeHue YyCJIOBHUH, CIOCOOCTBYIOIIMX NPHUOOPETEHHIO OOYYaIOIIUMHUCS OIbITa
pa3HOOOpa3HON AESITETbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIMH ), UMEIOINX YHUBEPCAJIIBHOE 3HAYEHUE JJIs PA3JIUYHBIX BUIOB JIEATEIHOCTH;

— ¢opmupoBanue oOuiel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YKUCJie YMEHUN OOBSCHATHh M OLICHUBATh SIBJICHUS OKPYXKAIOLIEro MUpPA, UCIOIb3Ys 3HAHUS U
OMBIT, MOJYYEHHBIE NPU HU3YYCHUM XUMHUHU, NPUMEHATh HUX TPU PEIICHUH MpodiieM B
[TOBCEJHEBHOM KU3HU U TPYJIOBOU JIESITEIBHOCTH;

— (popmupoBaHue y 00yyaroumxcs ryMaHUCTUYECKUX OTHOIICHUN, TOHUMaHUsI IIEHHOCTH
XUMUYECKUX 3HAHUU ISl BBIPAOOTKH 3KOJIOTMUECKH 11€J1eCO00pa3HOro MOBEAEHUsI B OBITY U
TPYAOBOW JEATEIBLHOCTH B ILIENSAX COXPAHEHUS] CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOIHOMN
cpensl;

— pa3BUTHE MOTHUBALIUU K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUsS OOILEYETOBEUECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po@uIIs U HAIIPABIEHHOCTH JlajbHENUIEro 00y4eHusl.

— (opmupoBaHHe y 00y4arOMUXCS [EJIOCTHOTO MUPOBO33PEHHS U YCTOMYUBON CHCTEMBbI
IyXOBHBIX I[IEHHOCTEH, a TaKXe MPAKTUYECKUX 3HAHUM, KOTOPBIE IMO3BOJIST BBIMYCKHUKAM
TMMHA3UM PEATU30BbIBATh 3aJ0KEHHbIE TBOPIIOM CIIOCOOHOCTH U TaJlaHThl HOBOM COLIMAIbHOU
1 DKOHOMHUYECKOU CpEJIE;

— TIOJIyYeHMHM OOydvaromuxcsi oOpa3oBaHMs B COOTBETCTBHM C 0O0pa30BaTeIbHbIMU
CTaHJapTaMH.



OO6miee 4ncI0 4acoB, OTBEAEHHBIX /IS M3YyUYCHUS] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, cocTaBisieT 136 gyacoB: B 8 kiacce — 68 gacoB (2 gaca B Hezeno), B 9 kinacce — 68
yacoB (2 Jaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIC XUMHYECKHE IOHATHSA

IIpeameT xuMun. Posib XUMUM B )KM3HU Y€JIOBEKA. XUMHUSI B CHCTEME
Hayk. Tena u Bemectsa. Puznueckue cBoiicTBa BeuecTs. Co3nanue Mupa
o Kuure beitus. Arperatnoe cocrosiHue BemecTB. [lonsaTne o meronax
no3HaHusl B XuMuU. Yuctele BemecTBa U cMecu. CrocoObl pa3ieseHus
cMecen.

AToMBl W  MOJeKynbl. XHMHYECKHE dieMeHThl. CHMBOJIBI
XUMUYECKUX 3JeMeHTOB. [IpocTeie W cloXHbIE BemiecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB  XMMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA CoOcTaBa BewIeCTB. (OTHOCHUTENbHAS
aTomHasi Macca. OTHOCUTENIbHAsI MOJEKYJIsIpHas Macca. MaccoBasi J10Jis
XUMHUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3anmocBsisp
KOJIMYECTBA, MAaCChI M YACJIA CTPYKTYPHBIX €MHULL BellecTBa. Pacuérsl 1o
(dopMysiaM XUMHUYECKUX COCAMHEHUH.

du3znyeckre U XUMHYECKHE SIBJICHUS. XHUMHUUYECKas peakuus u e€
MPU3HAKU. 3aKOH COXPAHEHUsI MacChl BEUIECTB. XUMHUUYECKHE YPaBHEHMUS.
Knaccudukanus XuMuuecKHX peakiuil (COCIWHEHHUS, PpPa3JIoKEeHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYJ0il, MpaBuiaMu pabOThl B
nabopaTopuu U mpuéMamMu oOpalieHus ¢ J1abopaTopHbIM 000PYJOBAHUEM,
U3yYeHUE U ONUcaHue (PU3NYECKUX CBOMCTB 0Opa3Il0B HEOPraHUYECKUX
BEIIECTB, HaOMIoJeHue (u3nyeckux (TJIaBJICHUE BOCKA, TasHUE JIbia,
pacTUpaHHe caxapa B CTYIKEe, KHIEHHUE W KOHACHCAIUs BOJbI) U
XUMUYECKUX (TOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHMCIIOTOM) SIBICHUM, HAOII0ICHHE M OINKMCAHUE
MIPU3HAKOB MNPOTEKAHMUSI XUMHUYECKHX peakuui (pas3jiokeHue caxapa,
B3aUMOJCHCTBUE CEPHOMl KHUCIOTHI C XJOPUAOM Oapusi, pas3iiokKeHHE
ruapokcuga menu (Il) nmpu HarpeBanuu, B3aMMOJEHCTBUE JKele3a C
pactBopoMm cosmu meau (1), uzydenue crnocoOOB pa3iesieHus CMecei: ¢
NOMOUIbI0 MarHuTa, (QUIBTPOBaHWE, BbINAPUBAHUE, JUCTHIUISLIMS,
xpomatorpadus, mpoBeJeHNEe OYUCTKH OBAPEHHON COJM, HAOIIOACHHE U



ONMCAHUE PE3YJbTATOB MPOBEICHUS ONBITA, WILUTFOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIENIEN MOJIEKYJT (IIAPOCTEPIKHEBBIX ).

Baxkueiiume npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopox — simeMeHT u
pocToe BellecTBo. HaxoxieHne Kucinopoia B IpUpoAe, PU3NYECKUe U
XuMu4eckue cBoiictBa (peakuuu ropenus). Oxcunpl. IIpumeneHue
kuciopona. CrocoObl TOJNy4eHHs] KHUCIOpOAa B JIabOpaTopuu |
npombllIeHHOCTH. KpyroBopor kuciopona B npupoae. O30H —
aJUIOTpOIHAsA MOAUUKAIIUS KACTIOpOaa.

TemmoBoit  3(p(dEeKT XUMHUYECKOW pPEaKIh, TEePMOXUMHUECKHE
YPaBHEHHSI, K30~ U SHIOTEPMUYECKUE PEAKIIMU. TOIUINBO: YTOJIb U METAH.
3arpsi3HeHHE BO3/yXa, YCWJIEHHE IMAapHUKOBOro 3ddekTa, paspylieHHue
030HOBOI'O CJIOS.

Bopopon — sneMeHT u nipoctoe BeniectBo. Haxoxaenue Bogopoia B
npupone, GU3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxydenus. Kuciorsl u comnu.

MousipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckrue cBOMCTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepimieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBas 10Jisl BEHIECTBA B PaCTBOPE. XMMUUYECKHUE CBOMCTBA BOJIBI.
OcHoBanusi. Poiib pacTBOpOB B IPUPOJE U B )KU3HU UenoBeka. Kpyrosopor
BOJbl B NpUPOJE. 3arpsA3HEHHE MPUPOAHBIX BoA. OxXxpaHa W OYMCTKA
IPUPOJHBIX BOJ.

Knaccuduxanus HEOPraHUYECKUX  COCIMHEHMUI. Okcupl.
Knaccudukanus oxcuoB: cosieoOpasyroniue (OCHOBHBIE, KHCJIOTHBIE,
ampoTepHbie) 1 HecoseoOpasyromue. Knaccudukarus okCuaoB v mpuTya
o Cesarene. Homenknarypa OKCHUAOB. PHU3NUYECKHE U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonmyuenune okcuaos.

OcHoBaHus. Knaccudukanms OCHOBAHUU: ETOYHN u
HEpacTBOpHMbIe OCHOBaHUA. HomeHkiarypa ocHoBaHui. DU3NYECKUE U
XAMHUYECKHE CBOMCTBA OCHOBaHUM. [loyyeHrne OCHOBaHUU.

Kucnorel. Knaccudukarmuss kucinor. Homenkmatypa KHCIOT.
DU3NYECKNE U XUMUYECKUE CBOMCTBA KUCIOT. Psi/i aKTUBHOCTH METAJIJIOB
H. H. bekerosa. [lonyuyenue Kucior.

Conu. Homenkiarypa coneit. duznueckue 1 XuMUYECKUE CBOMCTBA
conen. [lomyuenue coien.

I'enetnyeckass  CBsI3b  MEXAY  KJIaccaMd  HEOPraHUYECKHUX
COE€IMHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPECIICHUE COJIEPkKAHUS KHUCIOpOJa B BO3IYyXeE,
MOJIy4eHHEe, COOMpaHKe, pacliO3HaBaHUE U U3yUYEHHE CBOMCTB KUCIOpOa,
HAOJIOICHHE B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHUSI U MPEKpAICHUs TOpeHus (Moxapa), O3HAKOMJIEHUE C
oOpasiiaMu OKCHIOB M OMHCAHHE WX CBOMCTB, MOJIyYCHHE, COOMpPaHHUE,
pacno3HaBaHME€ M HU3y4Y€HUE CBOMCTB  BojopoAa  (ropeHue),
B3auMojielicTBie Bojopoja ¢ okcugom Meau  (Il)  (Bo3moxkHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HAONIOJEHHE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBAHHE OCOOCHHOCTEW paCTBOPEHUS
BEIIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C
ONPENENEHHOM  MacCOBOM  JOJIEM  pAacTBOPEHHOTO  BELIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJJIaMU (HAaTpUEM U KaJlbIIMeM) (BO3MOYXKHO
HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), UCCIIEIOBAHUE 00pa3ioB
HEOPraHMYECKUX BEIECTB PA3JIMUHBIX KJIACCOB, HAOIIOCHUE U3MEHEHUS
OKpacK HMHIUKATOPOB B paCTBOpax KHCJIOT U IIEJIOYEH, HU3ydeHHUE
B3aumojiericTBus okcuaa Meau (1) ¢ pacTBOpoM cepHOI KHCIIOThI, KUCIIOT
C MeETaJUlaMH, PEaklUHWil HEeWTpalu3aluu, IMOJyYEHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajlyla APYTUM U3 pacTBOpa COJIH,
pelIeHne SKCIEPUMEHTANIBHBIX 3ajJad Mo TeMe «BakHeline Kiaccel
HEOPTaHUYECKUX COEAUHEHUID.

IHepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
emeHToB [I. U. MenneneeBa. CrpoeHne aroMoB. XMMHYeECKas
cBsi3b. OKMCJANTETBLHO-BOCCTAHOBUTEIbHbIE PEAKIINH

IlepBrie MOMBITKH KJIACCU(UKAIUA XUMHUYECKHX DJIEMEHTOB.
[lonsitTue 0  Tpynmax  CXOOHBIX  JJIEMEHTOB  (IIEJIOYHBIE |
IEJIOYHO3EMENTbHBIC METaJUIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(OTEepPHBIE OKCUJIBI U TUAPOKCHIBI.

Ileppnonmueckuit 3akoH. Ilepuogmueckas cHcTEMAa XUMHUYECKUX
anemenToB J[. WM. MenngeneeBa. Jluunocts JI. M. MeHnuaeneeBa Kak
NEATEeIbBHOCTHOTO TMAaTpuoTa M Bepylollero uejoBeka. Ero 3aBemnjaHue
netsMm.  HpaBctBennble ypoku IICXD. KopoTkonepuoaHas
nuHHOTIepuoaHas ¢dopmbl  [lepronnueckoil CUCTEMBl XHUMHUYECKHUX
aneMenToB Jl. 1. Menneneesa. [lepuons! u rpymmsl. @U3HYECKUNA CMBICT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30TOMbI. DNEKTPOHBI.
CtpoeHne »ICKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XUMHUYECKHUX
3JIEMEHTOB [Tepunoguueckout CHUCTEMBI 1. n. Menpeneena.



XapakTepuCcTUKa XUMHUYECKOIO 3JIEMEHTa IO €ro IOJOXEHUI B
Ilepnommueckou cucreme /1. 1. Menaeneesa.

3aKOHOMEpPHOCTM HW3MEHEHHS paJuyca aTOMOB XUMHUYECKHUX
AJIEMEHTOB, METANIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TPyNIlaM U
MIEPHOJIaM.

3nauenue Ilepumonmueckoro 3akoHa u llepuognyeckoil cuCTEMbI
XUMHYECKUX OJJIEMEHTOB MJIA pPa3BUTHS Hayku u mnpaktuku. [, W
MeHnpeneeB — y4€HbINM U TPAXKIAHUH.

Xumuueckas cBsizb. KoBaneHTHas (MOJsipHAs U HEMOJISIPHAS) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenpb okuciaeHusi. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[Ipomeccsl  OKUCIEHMSI W BOCCTaHOBIEHMS.  OKUCIMTENIM U
BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB  BEIIECTB METAUIOB U  HEMETAIUIOB,
B3aUMOJICHCTBUE THAPOKCH]IA [IMHKA C PACTBOPAMH KUCIOT U IIEIOYEH,
IPOBEJACHUE OIbITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  peakiuil  (ropeHue, peakiuu  PpaslIoKeHHUs,
COCTMHCHUA).

Mesicnpeomemmuoie cea3u

Peann3zanuss MeXNpeaMETHBIX CBSI3€d NMPU H3YYECHUU XUMHUHU B 8
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHNUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX TOHSTUH, TaK W TOHATHUM, SBISIONIMXCS CHUCTEMHBIMHU IS
OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIE MOHATUA: HAYYHBIM (QakT, TUnoresa,
TEOpHUsl, 3aKOH, aHallu3, CHUHTE3, KiacCUUKAIKs, TEePUOIUIHOCTD,
HaOJIOJICHNE, OJKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MO/EIb,
SBJICHHE.

®du3uka: MaTepusi, aToM, dJIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIU/,
M30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SIEKTPUUYECKUIA 3apsij, BELECTBO,
Teno, O0BEM, arperaTHoe COCTOSHHE BEIeCTBa, ras, (U3HUYECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHMSI, KOCMOC, IUTaHETHI, 3BE€3/1bl, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOIbI,
IIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKas peaKius



[Tepuoanueckuin 3akoH. llepumogmueckas cucremMa XHUMUYECKUX
snemenTtoB JI. M. MenneneeBa. Bxkmang JI. . MenngeneeBa Kak
NEATEIBHOCTHOTO TMaTpUOTa M BEPYIOLIETO YEJIOBEKa B HAyKy U
IpPOMBINLIEHHOCT. Ero 3aBemanue nersam. HpaBctBenuble ypoku [ICXD.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KaNUs, KAUIbIUS U UX COCTUHEHUN B
COOTBETCTBHUM C IOJIOKEHUEM 3JIEMEHTOB B llepmonnueckoit cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHune  BemecTtBa: BHABlI  XMMHYECKOM  CBSI3U.  TuIbI
KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BENIECTBA OT THIA
KPUCTAJUIMYECKOUN PEIIETKN U BUJ1a XUMHUYECKOMN CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB.
XUMHUYECKUE CBOMCTBA BELIECTB, OTHOCAILIMXCS K Pa3jIMyHbIM Kilaccam
HEOPraHMYECKUX COCIMHEHHM, TECHETUYECKas CBS3b HEOPraHWYECKUX
BEILIECTB.

Knaccudukanuss XuMUUEeCKUX peakuid MO Pa3IMuHbIM MPU3HAKAM
(O yKMCIly ¥ COCTAaBY YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY
s dexTy, M0 U3MEHEHUIO CTETICHEW OKUCICHUS XUMUYECKUX JIEMEHTOB,
10 0OPaTUMOCTH, [0 YYACTUIO KaTaau3aTropa). IK30- U IHAOTEPMUUECKUE
pEaAKIHH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopocT XuMUUYecKou peakiuu. [lonsaTre 06 00paTUMbIX
U HEoOpaTUMBIX XUMUYECKUX peakiusx. [IoHsATHE O TOMOTE€HHBIX H
reTeporeHHbIX peakusax. [lonsarue o kartanuse. XpUCToC KaK KaTraau3aTop
cesaTocTd. [loHsiTHE O XUMHYECKOM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA
CKOPOCTh XMMHUUYECKOW PEAKIIMU U TTOJ0KEHUE XUMUUYECKOTO PABHOBECHS.

OKHCIIUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKIINU, DJIEKTPOHHBIN OaiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON peakiuu. CocTaBieHUE ypaBHEHUUN
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C UCIOJIb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus DHEKTPOIUTHYECKOW JTUCCOLMALMM. JEKTPOJIUTHI U
HESJICKTPONUThI. KaTHOHBI, aHMOHBI. MEeXaHU3M JUCCOLMALN BELIECTB C
pa3IMUYHBIMA  BUJAMU XUMHUYECKOW cCBs3u. CTeneHb JUCCOIMALINH.
CusnbHbIE U clla0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. Y cloBus MPOTEKAHUs pPEAKIIM HOHHOTO
oOMeHa, TIOJTHBIE U COKpAIEHHBIC MOHHBIC YpaBHEHUS peakimii. CBoWicTBa
KHCJIOT, OCHOBAaHMM M COJCH B CBETe TMpPEIACTABICHUH 00
3JIEKTPOJIMTUYECKON aucconrann. KaduecTBEeHHbIE pEeaklMU Ha HOHBL.
[TonsATHE O TUOPOIU3E COJIEH.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE €  MOJACISAMH  KPUCTAUIMYECKHUX  PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAIIOB (rpaduTa 1 anmasa),
CJIIOXHBIX BEIECTB (XJIOpUJa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON PEaKIMH OT BO3JIEHCTBHUS pa3iMYHbIX (PAKTOPOB,
HCCJIEIOBAHUE JJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLECCa
JTUCCOLIMAIIMN KHUCJIOT, LIeno4Yed U coljied (BO3MOXXHO HCHOJIb30BaHUE
BUJICO MaTEepUaJIOB), MPOBEIACHUE OIBITOB, WILTIOCTPUPYIOIIUX MTPU3HAKH
IPOTEKaHUs peaKkIuii MFOHHOTo 0OMeHa (00pa3oBaHuE OCajlKa, BbIJICICHHE
raza, oOpa30BaHHWE BOJbI), OIBITOB, WIUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuud  (TOpeHHe,  peaklHH
Pa3IOKEHMsI, COCIMHEHHUS), PACIIO3HABAaHUE HEOPraHWYECKHUX BEILECTB C
OMOILBIO KAUECTBEHHBIX  peakUuil HAa  HOHBI, pelieHue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEeHUA

O6miass  xapakTepucTtuka TramoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKucieHud. CTpoeHue U (u3nuecKue
CBOMCTBA IPOCTBIX BEIIECTB — TAJOT€HOB. XMMHYECKHME CBOWCTBA Ha
npuMmepe XJopa (B3aMMOJCHCTBME C MeETallaMH, HEMeTaJlJIaMH,
mienoyamu). XsopoBojaopoa. CoJisHas KUCIOTa, XUMUYECKUE CBOMCTBA,
NOJIyueHHe, IpuMeHeHue. JlelicTBue Xjopa M XJIOpPOBOJIOpOAA Ha
opraHusM uenoBeka. Mcropus coznaHus mpoTuBorasza 3eJMHCKOTO U €ro
JM4YHas oKeprBa 1A cnaceHus congar llepsoi MupoBoWl BOWHBI.
Baxueimme x10puabl 1 ©X HAX0XKAEHUE B IPUPOJE.

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoGeHHOCTH
CTPOEHHs aTOMOB, XapaKTEpHBIE CTENEHH OKuciaeHus. CTpoeHue Hu
(u3nyeckue CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA U  CEpHI.
AnnorponHble  MOAU(UKAIMU  KUCJIOpPOJa M cepbl. AJoTponus
YEJIOBEUECKOW JyIIu. XHUMHUYECKHe CBoucTBa cepbl. (CepoBomopo/,
CTpoeHue, (U3MYECKMe M XUMUYECKHe cBOMCTBA. OKCHIBI Cepbl Kak
NpEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHast KHCIOTa, (U3NYECKUE U
XUMHUYECKHE CBOWCTBa (0OIIME KaK MpeICTaBUTENs Kjacca KUCIOT U
cnenugpuueckre). XHUMHUYECKUE pEaKIMM, JIeKalie B  OCHOBE
IPOMBIIIIEHHOTO CIOco0a MOJy4YeHUs: CepHOMl KucioThl. [IpuMmenenue
cepHOil KucaoThl. CONM CEpHOM KHUCIOTHI, KAUYECTBEHHAas pPEAKLUs Ha
cyabdar-uoH. Haxoxaenue cepsl M €€ COEAMHEHUH B MPHUPOJE.
XVMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COECIWHEHUSMH CEphbI



(KUCIIOTHBIE JOXKAM, 3arpsS3HEHHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALIICHHS.

OO6mass xapakrepuctuka sjeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHS  aTOMOB, XapaKTE€pHblE CTENEHU  OKHUCIEHHUsA.  A30T,
pacupocTpaHeHue B NOPHUPOAE, (PU3NYECKHE W XUMHUYECKUE CBOMCTBA.
KpyroBopoT a3zota B mpupoae. AMMHaK, ero Gu3nueckue 1 XuMUIECKUE
CBOMCTBa, MojyueHue u npuMmenenune. Conu aMMOHUA, UX (HU3NYECKUE U
XUMHUYECKUE CBOWCTBA, MpuUMeHeHHe. KadecTBeHHash peakiusi Ha HOHBI
aMMOHUS. A30THasi KHCIIOTa, €€ MoaydyeHue, Gu3nueckue U XuMUYECKHe
CBOICTBa (00IIME KaK MPEJCTaBUTENS KJIacca KUCIIOT U CIICU(PUIECKUE).
Hcnonp30BaHne HUTPATOB M COJICH aMMOHHMSI B Ka4eCTBE MHHEPATbHBIX
ynoopenuil.  XuUMHUYECKOE  3arpsA3HEHHE  OKpY)KAIoIIEeW  Cpelsl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3/lyXa, TOUBHI U
BoJ10éMOB). Docdop, annoTponusie Moaudukanuu hochopa, puzndeckue
u xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopHas kuciora,
(¢u3nueckue M XUMUYECKHE CBOMCTBA, noiydeHue. lcmonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPATBHBIX yI0OPEHUIA.

O6mas xapakrepuctuka 31aeMeHTOB IV A-rpynmbel. OcoGeHHOCTH
CTPOEHHS AaTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHHS. YTIEpO/,
aJJIOTPOIIHBIE MOAU(UKAIINH, PACTIPOCTPaHEHUE B TIpUpoJIe, (hrU3HUecKue
U XUMHUYECKHe cBoicTBa. Ancopouus. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yrieposa, ux pU3ndYeckue 1 XMMUYECKHe CBOMCTBA, JIEHCTBUE Ha
KUBbIE OpTraHW3Mbl, I[OJIyueHHE U TMpPUMEHEHHE. OKOJOIMUeCKHue
npo0JeMbl, cBsi3aHHbIE ¢ OkcuioM yraeposa (1V), runoresa rmodanbsHOTO
MOTEIUICHUs] KJIUMaTa, MapHUKOBBIA 3(@eKT. YroiapHas KUCIOoTa U €€
CONM, HX (UNYECKHE M XUMHUYECKHE CBOWCTBA, IOJY4YEHUE U
IpUMEHEHHE. KauecTBeHnHas peaxius Ha KapOOHAT-NOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHbIE MOHATUS OO0 OPraHWYECKUX BEIIECTBAX KakK O
COCIUMHEHUSX yriaepoda (MeTaH, 3TaH, JTWIEH, AaUeTHJIEH, 3TaHOI,
IIIMLEPHUH, YKCycHasl kucnota). [IpupoaHble UCTOYHUKU YTIEBOJOPOIOB
(yroJib, IpUpOAHBIN Ta3, HEPTH), MPOIYKTHI UX MEepepadOTKH (OEH3HH), UX
poJib B OBITY W MPOMBIIUICHHOCTH. [IoHSITHE O OMONOTHYECKH Ba)KHBIX
BEIIECTBAX: KMpaxX, OeNKax, yrieBoJAax — U UX POJIM B XKU3HU UYEIOBEKa.
MatepuanabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHI.

Kpemnwnii, ero ¢uznueckre 1 XUMHUECKHE CBOMCTBA, TIOJYYCHHUE U
npumenenne. CoemnHeHUsT KpeMHUs B mpupoae. O01mme npeacTaBieHus



00 okcuge kpemuus (IV) u kpemHueBod kwucinore. CUIUKaThl, HUX
WCIIOJIh30BaHUE B OBITY, B IPOMBINIICHHOCTH. BaxxHeH e CTpOUTEbHBIC
MaTepHallbl: KepaMuKa, CTEKII0, LIEMEHT, OETOH, skesie300eToH. [IpobiemMsr
0€e30IacHOr0  HUCIOJIb30BAHUSI ~ CTPOMUTENIbHBIX  MaTepHalioB B
[MOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3OB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEAKIMHd Ha XJIOPUIA-UOHBI U
HAOJIOICHHE TMPU3HAKOB HX MPOTEKaHUS, OMbIThI, OTpaKkarolue
¢us3nueckne W XWMHUYECKHE CBONCTBA TajJOT€HOB M WX COCIUHCHUN
(BO3MOXHO  HMCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3iamMu XJIOPHUIOB (TaJOTeHUIOB), 03HAKOMIIEHUE ¢ 00pa3liaMu Cepbl U
e€ CoeIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOmOJIeHHe  mpolecca OOyriMBaHUA — caxapa TOJA  JIEUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YUYCHUE XUMHYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEACHUE KaueCTBEHHON peaKkluK Ha
cynbdar-uoH u HaOIIOIeHNE IpU3HaKa €€ MPOTEeKaHHUs, 03HAKOMJICHUE C
bu3ruecKkuMu CBOCTBaMU a30Ta, hocdopa U UX coequHEHU (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 0Opa3laMu a30THBIX U (HOCHOPHBIX
yaoOpeHuii, moaydeHue, cCoOMpaHue, paclio3HaBaHUE U U3yUYCHHUE CBOMCTB
aMMHaKa, MPOBEICHUE KAYECTBEHHBIX pEAaKUMAd HAa HOH aMMOHHUS U
dochaT-uOH M M3y4YeHUE MPU3HAKOB UX MPOTEKAHHUS, B3aUMOJICHCTBUE
KOHIIGHTPUPOBAHHONW  a30THOM  KHUCIOTHI C  MEIbI0  (BO3MOYKHO
HCIIOJIb30BaHUE BHUJICOMATEPUAJIOB), U3y4eHue Mozenen
KPUCTAJUTMUECKUX PEIIETOK anmasa, rpadura, QyiepeHa, 03HAKOMIICHUE
C TIPOIIECCOM aCOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM
yraéM U yCTPOMCTBOM  MPOTHBOTa3a, TMOJIy4eHHE, coOupaHue,
pacrio3HaBaHWE M HM3Y4YEHUE CBOMCTB YTJEKUCIOrO Ta3a, MPOBEICHUE
KaueCTBEHHBIX peakiui Ha KapOOHAT W CWJIMKAT-UOHBI U HM3Yy4YEHUE
MPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHUE C MPOIYKIIHEH CUIMKATHOU
IPOMBINIJIEHHOCTH, PEUIEHWE OSKCIEPUMEHTAIBHBIX 3aJad4 MO0 TeMe
«BaxxHenIre HeMeTaulbl U UX COCAUHEHUS.

MeTasibl U MX COeTMHEHUS

OO6mast xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METaUIOB Ha
OCHOBaHMM UX TOJIoKeHHsT B llepumoandeckoil cuCTEME XUMHYECKHUX
sanementoB JI. . MenzaeneeBa u crpoenus atomoB. CTpOCHUE METAILIOB.
Meramiet B bubnuu. Metamnmuyeckas CBSi3b M METaJUTMUECKas
KpUCTAINIMYECKAsT PEUIETKA. OJEKTPOXUMHUUYECKUU DS HaNpsHKEHUN



MetaiioB. Duznueckue W XUMUYECKUE CBOMCTBa MeTamioB. OOmiue
crocoObl TodyyeHus: MeTtamwioB. [loHsSTHE O KOppO3UH METAIUIOB,
OCHOBHBIE CIOCOOBI 3aIUTHl UX OT Koppo3uu. CruiaBel (CTalb, YYT'YH,
TIOpATIOMUHUN, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsle meTaibl: TONOXKEHHWE B llepuomnueckor cucreme
xumudeckux asnemeHtoB . M. MenaeneeBa, CTpoeHHE HX AaTOMOB,
HaxoXaeHue B mpuponae. dusmyeckne M XUMHUYECKHE CBOMCTBa (Ha
npuMmepe HaTpus U Kaius). OKCUIIbI U THAPOKCUIBI HATPUS M Kayusl.
[IprMeHeHre MENOYHBIX METAJIIOB U UX COCIUHEHUI.

[[lenouyno3eMebHbIE METaIbl MarHWil W KajbIUil: IOJOXCHUE B
Ilepnoguueckonn cucreme xumuueckux sneMeHtoB JI. M. Menneneesa,
CTPOCHME HX aTOMOB, HaxoOXJIE€HWe B mnpupone. Duznueckue u
XUMUYECKUE CBOWCTBA MarHus W Kajblus. BakHeiline coenrnHEeHUus
KayibIusl (OKCHJ, TUAPOKCUI, coiu). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHHUS.

AmomMuHuN: noyiokeHne B Ilepnoguyeckor cUCTEME XUMHYECKUX
sanemeHToB /. 1. MenpeneeBa, CTpOEHUE aTOMa, HAXO0XKICHUE B IIPUPOJIE.
duznyeckre 1 XMMUYECKHE CBONCTBA allFOMUHUSA. AMGBOTEpHbIE CBOMCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Keneszo: mnomoxenne B Ilepruoanyeckoil CHUCTEME XHMHUYECKHX
sanemeHToB /. 1. MenpeneeBa, CTpOEHUE aTOMa, HAXO0XKICHUE B IIPUPOJIE.
Ou3nuecKue U XUMUYECKHE CBOMCTBA xkene3a. OKCuabl, TUAPOKCUABI U
conu xenesa (11) u sxxenesa (1), ux coctas, cBoOICTBA U TIOJTyUYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ 00pa3liaMu METAJIJIOB U CILJIAaBOB, UX (PU3UYECKUMU
CBOWCTBaMHU, W3YyUYECHHE PE3YJIbTATOB KOPPO3HH METAUIOB (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBHUS
OKCHJIa KaJblldd M HaTpus C BOJAOM (BO3MOXHO UCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCJIEOBAHUE CBOMCTB XKECTKOM BOJBI, IMpollecca
TOpeHHs  ’Kejle3a B Kucjaopoge  (BO3MOXKHO  HCIOJb30BaHUE
BUIEOMATEPUAIIOB), NMMPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEaKIUi Ha
WOHBI: MarHus, Kajbllus, alfOMUHUs, nuHka, sxeiesa (1) u xenesa (1),
meau (I1), HabmrogeHre U onucaHue MPOLECCOB OKPAIIUBAHUS MJIAMEHU
MOHAMU HATpUs, KaJIusd ¢ Kaidblug (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HCCIeoBaHUE aM(pOTEPHBIX CBOWCTB THUIAPOKCHA
AJTIOMHUHUS ¥ TUJIPOKCUJIA IMHKA, PEHIEHHUE SKCIIEPUMEHTAIbHBIX 3aa4 110
TeMe «BaKHEeHIIre METAJIbl U UX COCTUHEHUSD.

XHMHA M OKPYKAKOLIAA cpelaa



BemectBa u Marepuasibl B MOBCEIHEBHOM JKU3HM YEJIOBEKA.
be3onacHoe HMCMOIB30BaHME BEMIECTB M XMMHYECKUX PEAKIMil B OBITY.
ITepBasi noMOIIb ITPY XUMUYECKUX 0KOTAX U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpY)Kawoleld cpeasl (mpeaenbHast
nomycTuMas KoHUeHTpauusi BemiectB, aainee — IIJIK). Ponp xumum B
PELIEHUN SKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0Opa3llioB MaTepuayioB (CTEKJIO, CIUJIaBbl METaJlIoB,
MOJIMMEPHBIC MaTepHaIIbI).

Mesxcnpeomemmnunie ceasu

Peanuzanust MeXNpeaMETHBIX CBSI3€id MPU HM3YYCHUU XUMUU B 9
KJIacCce OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNe KaK OOIINX €CTECTBEHHO-
HAay4YHBIX TOHSTHWA, TaK W TOHSATUM, SBISIOMIMXCS CUCTEMHBIMHU IS
OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uue ecTecCTBEHHO-HAYYHBIC MOHATHUS: HAyYHbIH (PakT, rumnoresa,
3aKOH, TEOpHs, aHajau3, CHUHTE3, Kilaccu(ukaius, NEePpUOIUYHOCTD,
HaOJIIOJICHUE, DKCIEPUMEHT, MOJCIUPOBaHUE, H3MEPEHHUE, MOJICIb,
SIBJICHUE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHS, MaTEPUAJIBI.

®dusukKa: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, OJJICKTPUYECKHN  3apsf,
IIPOBOJIHUKHU, TTOTYIPOBOIHUKH, TUJICKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
Ten0, O0O0BEM, arperaTHOe COCTOSHHE BEIISCTBA, Ta3, pPacTBOP,
pPacTBOPHUMOCTh, KpHUCTAJUIMYECKAasT PEMIETKA, CIUIaBbl, (U3UUYCCKHE
BEJIMYMHBI, €IMHULIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, IIAHETHI,
3BE311b1, ComHILE.

buonorus:  gorocuHTEe3, abIXaHWe, Owocdepa, dKOCHUCTEMA,
MUHEpPaTbHbIC ya00peHus, MUKPOAJIEMEHTBHI, MAaKpOAJIEMEHTHI,
MMUTaTEJIbHBIC BEIIECCTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOIbI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
nHo XMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS TPOrPAMMbI OCHOBHOTO OOIIIETO
00pa30BaHUsl TOCTUTAOTCS B X0J1e 00yUEHHUsSI XMMHUH B €IMHCTBE Y4EOHOM
U BOCIUTATEIBHOU JEATETLHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU
POCCUMCKMMU  COIMOKYJBTYPHBIMH UM JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, PUHATHIMU B OOLIIECTBE MIPaBUIIAMHU U HOPMaMH MOBEICHUS
U CHOCOOCTBYIOT IIpOLIECCAM  CAMOIIO3HAHMS, CaMOPa3BUTHS H
coIaau3au 00y4yarommuxcs.

JIMYHOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS
PYKOBOJICTBOBATBCSI CUCTEMOM IMO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIUN U
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HAaCJEAUI0, T[OHMMAHMS 3HAYCHHUS
XUMHUYECKON HAyKH B XH3HU COBPEMEHHOIO OOLIECTBa, CIIOCOOHOCTU
BJIQJICTh JOCTOBEpPHON HHPOpPMANME O TMEPENOBbIX JOCTHKECHHUSIX U
OTKpPBITUSAX MUPOBOW U OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTU B
HAy4YHBIX 3HAHUSX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

®opmupoBaHue y OOydYaroIIUXCsl HPABCTBEHHO - PEIUTHO3HOTO
NO3HAHUS OKPY’KAIOIIET0 MHUPA;

@opMUpOBaHUE Y THMMHA3UCTOB Kay€CTBEHHOI'O YpPOBHSA 3HAHMIA,
HEO0OXOAMMOr0 JUIsl COBPEMEHHOM MU3HHU, U BBICOKOTO YPOBHS OOIIEi
KYJbTYPBI.

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COLMATIBHBIX HOPMaX U PpaBUIaX MEKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B
OOILIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIEN0BATENbCKOW, TBOPUYECKON H
JIPYTUX BUJAX ACSATEIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOM COBMECTHOM
JESITeIbHOCTU TPU BBINOJIHEHWH Y4eOHBIX, IO3HABATENbHBIX 3a/ad,
BBINIOJIHEHUH XUMUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX TPOEKTOB,
CTpPEMJICHHSI K B3aMMONOHMMAHHUIO M B3aMMOIIOMOIIM B MPOLIECCE ITOU
y4eOHOM JesATENbHOCTH, TOTOBHOCTHU OIICHUBATh CBOE TIOBEJIEHUE W
ITOCTYTIKM CBOMX TOBAPHUILEN C MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM
C YY4ETOM OCO3HAHMSI MOCTAEACTBUHN MTOCTYIIKOB;



3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHYECKHAE TPEICTABICHUS O BEIIECTBE W XHMHYCCKOU
peaKiMK, COOTBETCTBYIOUIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
COCTABJISIIOLIME OCHOBY [IJIsi TIOHMMAHHS CYIIHOCTH HAay4YHOW KapTUHBI
MHUpa, TPEACTaBlIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
MIPUPOJIBI, B3AMMOCBSI3SIX YEIOBEKA C MPUPOTHOMN CPEIOi, O POJIM XHUMHH B
MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HAIPAaBJICHHBbIC HA TOJYYEHHE HOBBIX
3HAHUM 10 XWUMHH, HEOOXOJIUMBbIE [JIsi OOBSICHEHUs HaOII0/1aeMbIX
NpOLECCOB W  SBJICHUH, [O3HABATEIbHOM, WH(GOPMAIMOHHON U
YUTATEIBCKON KYJIbTYPhl, B TOM WYHCIIE HaBBIKOB CaMOCTOSTEIBLHOMN
paboThI ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOMN JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMU CpeicTBaMU MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

HMHTEpeC K 00YUYCHHIO U MO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTD
U CIIOCOOHOCTHh K caM000pa30BaHUIO, MPOEKTHONW M MCCIIEI0BATEIHCKOM
NEATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS
oOy4eHHs B JaJIbHEUIIIEM;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHME IICHHOCTH XKU3HH, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3/0pOBBI 00pa3 JKH3HU, OCO3HAHHE
MOCJIEJICTBUN M HETIPUSITUE BPEIHBIX TPUBBIUEK (YIIOTPEOICHUS aIKOT OIS,
HApKOTUKOB, KypeHHs), HEOOXOJWMOCTH  COOJIFOACHUS  TIPaBUII
06e30macHOCTH TIpH OOpaIeHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY H
pEAbHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

UHTEpPEC K TPAKTUYECKOMY U3Y4YeHUI0 Tmpodeccuii u Tpyaa
pPa3IMYHOTO POJa, YBWKEHHE K TPYIy M pe3ylbTaraMm TpPYJI0BOM
NEeSATETHLHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHUH
M0 XUMHHW, OCO3HAHHBIH BBIOOp WHAMBUAYATHLHON  TPaCKTOPHH
MPOJIOJDKEHUST 00pa3oBaHUSl C YYETOM JUYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEM,
YCHENTHOM PO()ECCHOHATEHON AESATEIFHOCTH U PA3BUTHS HEOOXOIMMBIX
YMEHHUH, TOTOBHOCThH aJIalITUPOBATHLCS B TPO(PECCHOHAIILEHOM Cpeie;

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

DKOJIOTUYECKU IIeJIecO00pa3HOe OTHOIIEHHWE K TPUPOJE Kak
WMCTOYHMKY JKU3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAHHE
IIEHHOCTH 3JI0pOBOTO M Oe30macHOro oOpa3a >KW3HHM, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (PHU3MYECKOMY M MCUXHUESCKOMY 37I0POBBIO,



OCO3HaHUE IIEHHOCTU COOJIIO/ICHUS MPaBUJI 0€30IaCHOTO MOBEACHUS TPU
paboTe ¢ BelecTBaMu, a TAK)XKE B CUTYAIlHSIX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMs, MOJIy4daeMmble IPU H3YYEHHUU
XUMUH, JJI1 PELIEHUs 3aJad, CBSI3aHHBIX C OKpPYXaloLEHd MPUPOTHOM
CpeloH, JJId MOBBIIIEHUSI YPOBHS AKOJIOTMYECKON KYJIbTYPhI, OCO3ZHAHHUS
rJ1I00aJIbHOTO XapakTepa dKOJIOTMYECKUX MPOoOJIeM U MyTeW MX pelleHus
IOCPEACTBOM METOJIOB XMMHHM, SKOJIOTMUYECKOIO MBIIUICHUS, YMEHUs
PYKOBOJICTBOBAaTbCSI MM B IIO3HABaTEJIbHOM, KOMMYHHMKaTHUBHOW M
COLIMAJIbHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3YJIBTATOB BBIAEIAIOT 3HAUUMBIE JUIS
(opMUpPOBaHNS MUPOBO33pEHUS OOIIEHAYUHbIE MOHATHS (3aKOH, TEOpHUs,
MPUHIMI, TUIIOTE3a, PaKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U APYTOE.),
KOTOPbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX MpeAMETaX U
MO3BOJISIIOT HAa OCHOBE 3HAHMM W3 A3TUX MpeAMETOB (POpMHpPOBATH
IPEICTABIICHUE O LEJIOCTHOM HAYYHOW KApTUHE MUPA, U YHUBEPCAJIbHBIC
yueOHbIe JNENCTBUSA (mo3HaBaTeIbHbBIE, KOMMYHUKATHBHBIE,
PEryJIsTUBHBIE), KOTOpPbIE 00eCneunBatoT (POPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  IUIAHUPOBAHUIO W OCYIIECTBICHUIO  y4eOHOM
NEATEIBHOCTH.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHUSI HCMOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS TIPH
OCBOCHHMH 3HAHUU: paCKPbIBATH CMBICI XUMUYECKUX MOHITHU (BBLACISTH
UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATH B3aWMOCBA3b C JPYTHMHU
HOHATUSMH), UCIIOJIb30BATh IOHATHUS JJIs1 OOBSICHEHUSI OT/IEIbHBIX (DAaKTOB
U SBJIICHUH, BBIOMpAThb OCHOBAHMS W KPUTEPUM I KIaCCHU(PUKALMU
XUMUYECKUX BEIIECTB W XHMMHYECKMX peakUuid, YCTaHaBIIMBATh
MPUYUHHO-CJIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HM3y4Y€HHUS, CTPOUTH
JIOTUYECKHE pacCyKIAeHUs (MHIyKTUBHBIC, JEIyKTUBHBIE, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIIOYEHUS;

yMEHHUE NMPUMEHATh B IIpoLiecce MO3HAHUS MOHITHS (IPEAMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B
XUMHH, MPeoOpa3oBbIBaTh IHUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIC
MPEACTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
dbopMmyna U ypaBHEHHE XUMUYECKON PEAKIIMU — MPH PEIICHUH y4eOHO-
MO3HABATENbHBIX 337a4, C YYETOM JTHX MOJEIbHBIX MPEACTABICHUM



BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU H3y4aeMbIX
O0OBEKTOB — XMMHUYECKUX BEIIECTB M XMMHYECKUX PEAKUUH, BBIABIATH
oOuiye  3aKOHOMEPHOCTH,  IPUYMHHO-CJIEICTBEHHBIE  CBSI3U U
IPOTUBOPEYHS B U3Y4AEMBIX IPOLECCAX U SIBICHUIX.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

YMEHUE HCHOJb30BATh IIOCTABJICHHBIE BOINPOCHI B KadeCTBE
MHCTPYMEHTA [TO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI 1151 (POPMUPOBAHUS
TMIIOTE3BI 110 IIPOBEPKE IMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOpeTEeHNEe OMbITa MO0 IUIAHUPOBAHUIO, OpraHu3allud U
MIPOBEICHHUIO YIEHUUYECKUX IKCIIEPUMEHTOB, yMEHUE HAOIIOATh 3a XOJI0M
Mpolecca,  CaMOCTOSITENBHO  NPOTHO3MPOBAaTH  €ro  pe3yJIbTar,
(opMynupoBaTh 00OOIIEHNSI M BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOIO
OTIbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOEIIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YMEHUE  BbIOMpaTh, AHAIU3UPOBATH W  HHTEPIPETUPOBATH
MH(}OpMAUIO pa3IMYHBIX BUIAOB U POPM MPEACTABICHUS, TOTYYAEMYIO U3
pa3HbIX HMCTOYHHMKOB (HAay4yHO-TIIONYJSIpHAsl JUTEpaTypa XUMHUYECKOTO
COJIep’KaHusl, CIIpaBOYHbIe MMOCOOUs, pecypchl MHTepHeTa), KpUTHUECKU
OLICHUBATh IPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHUE MPUMEHSTh Pa3jIu4Hble METOJbI U 3alpOChl IPU MOUCKE U
otOope MH(OPMAIMK U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX IS
BBIMOJIHEHHsI YU€OHBIX M MO3HABATENbHBIX 3a/1ay OINpPENeIEHHOIO THMA,
npuOOpEeTeHHe OmbiTa B O0JIACTH WCIHOJIb30BaHUS HMH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJAQJCHHE KYJIbTypOH aKTHBHOIO
WCIIOJIb30BAHUSI  PA3JUYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO
BBIOMpATh ONTUMAIbHYIO (GOpMy TpeACTaBiIeHUS HWHGOPMAIMU |
WUIIOCTPUPOBATh  pElIaeMble  337a4d  HECIOXKHBIMM  CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce y4yeOHOU H
UCCJIEIOBATENbCKOM  JCSATENbHOCTH ~ MHPOPMALMIO O  BIHSHUU
IPOMBIIUIEHHOCTH, CEJIBCKOI0 XO3SMCTBa M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroIEH MPUPOTHOU CPEIBL.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

YMEHHUS 33/1aBaTh BOIPOCHI (B X0/1€ Inanora u (Uiu) AUCKYCCUH) 110
CYLIECTBY OOCYy>KIaeMol TeMbl, (OpMYyJIHPOBATh CBOU MNPEIJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOMN 3a1auH;

YMEHUS MPEACTABIATh IOJYYECHHBIE PE3YJIbTAThl MO3HABATEIHLHON
JEeSATENBbHOCTH B YCTHBIX M NMHUCbMEHHBIX TEKCTaX; JENaTh MPE3CHTALUIO



PE3yJbTAaTOB BBHIMOJIHEHHUSI XUMUYECKOTO dKCIIEpUMEHTA (J1a00paTopHOro
OmbITa, JJaDOpPaTOPHOW PabOThl MO HCCIEIOBAHUIO CBOICTB BEIIECTB,
y4eOHOTr0 TIPOCKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MTO3HABATEJIbHOM M MCCIEI0BATEIbCKON JIEATEIBHOCTH MPHU PEIICHUU
BO3HUKAIOMIUX MpoOJieM Ha OCHOBE Y4€Tra OOIIMX HWHTEPECOB W
corjacoBaHusi No3ului (0OCYXJeHHsS, OOMEH MHEHHSIMHU, «MO3TOBBIC
MITYPMbDY,  KOOPJIWHAIMS  COBMECTHBIX  JCHCTBUM,  OIpeecHHe
KPUTEPHUEB 10 OILIEHKE Ka4eCTBA BHITIOJHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITEIbBHO  ONpENeNsATh LEIu  JESITEbHOCTH,
IUTAHUPOBATh, OCYIIECTBISATh, KOHTPOJUPOBATH M TMPU HEOOXOJUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BEIOMpaATh Hanboee 3 heKTUBHBIC
CHOCOOBI penIeHus] y4eOHBbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATEIbHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JIEMCTBUI
MPU BBIMIOJTHEHUU 3aJaHUN C y4€TOM IMOJYyYECHHUS HOBBIX 3HAaHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSIX, OIICHUBATH COOTBETCTBHE
MOJIYYEHHOT'O pe3yJibTaTa 3asiBIICHHOW II€JM, YMEHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a1aHHM.

NPEAMETHBIE PE3YJIBTATHI

B cocTtaBe nmpeaMeTHBIX pe3yJbTaTOB 110 OCBOEHUIO 003aTEIbHOTO
colepKaHusl, YCTAHOBJIEHHOTO JaHHOW  (¢enepaiibHOW  paboyeit
IPOrPAMMOM, BBIJEISIIOT: OCBOEHHBIE O0yUYaIOIIMMHUCS HAay4YHbIC 3HAHMS,
YMEHHUS U CrIOCOObI IeUCTBUH, cielupuyecKue sl IpeIMETHONW 00J1acTh
«Xumus», BUABl JNEATEIBHOCTH MO TIOJYYEHUIO HOBOIO 3HAHUSA, €ro
WHTEPIPETALU, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3IUYHBIX YIEOHBIX
Y HOBBIX CUTYaIIUsIX.

K konity o0yuenus B 8 kj1acce npeIMeTHbIC Pe3yIbTaThl HA 6230BOM
YPOBHE JIOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX TMOHATHHI: aTOM,

MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OAHOPOJHAs U HEOJIHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJIbHAS aTOMHAas U MOJEKYJISIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas JA0Jsl XUMHUYECKOTrO
dJIeMEHTa B COCAMHEHUH, MOJIAPHBIN OOBEM, OKCHI, KHUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHNUS,
XUMUYECKas peakius, Kiaccuukamus peakiuii: peaknuu
COCIMHEHHUSI, PEAKLIUU PpaA3JIoKEHUs, PEaKIUH 3aMEIIeHMUS,



peakuuu 0OMeHa, 9K30- U SHAOTEPMHUUECKHE PEaKIIUU, TETII0BOM
ahdexT peakuu, SAPO aroma, SIEKTPOHHBIA CJIOW aToMma,
aToOMHasi OpOUTasb, paNyC aTOMa, XUMUYECKas CBS3b, MOJIApHAs
Y HETOJIAPHAsl KOBAJCHTHAs CBA3b, HOHHAS CBS3b, MOH, KATHOH,
aHWOH, pAcTBOp, MaccoBas JOJs BemecTBa (IPOLEHTHas
KOHLIEHTpalusi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITHI
U TPUMEHATHh STH TMOHATUSA NPH ONHCAHWU BEUIECTB M HUX
IIPEBPAILICHU;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY I COCTaBIICHHUS
(GopMyJ1 BEIIECTB U ypaBHEHUN XUMUYECKUX PEaKIIUH;
OTpeNeNsaTh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApPHBIX
COCIMHEHUSIX, CTENEHb OKHUCICHUS DJIEMEHTOB B OWHApPHBIX
COCIMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaCCy COEAMHEHUU 1o QopmynaM, BUJ XHUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHASA) B HEOPTraHUUYECKUX COCAMHEHUSX;
packpeiBathk cMbica [lepuoanueckoro 3akona 1. . Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTHU
CBOMCTB XUMHUYECKUX DHJIEMEHTOB OT HX TMOJIOKEHUS B
Ilepnoguueckon cucreMe, 3aKOHOB COXPaHEHUsI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHa
ABorazapo;

OMHCHIBATH W XapaKTepu3oBaTh  TaOIM4HYy0O  Gopmy
ITepuoauyeckoil CUCTEMBI XUMHUYECKUX SJIEMEHTOB: pa3inyaTh
MOHATUSL «rJIaBHas mnoarpymnna (A-rpymma)» W «1oOo4YHas
noarpynmna (b-rpynma)», wmample W OOJbIIME  TIEPHOIBI,
COOTHOCUTh 0003HAuUEHHUS, KOTOpbIE HWMEIOTCS B TabJHUIe
«llepuomnueckass cucrema Xumuyeckux dyemeHtoB J[. M.
MenpneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsj sijapa, ooIiee
YU CJIO JIEKTPOHOB U PACTIPEICIICHUE UX 10 AJIEKTPOHHBIM CIIOSIM);
KJIAaCCU(PHUIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKUE
BEIIECTBA, XUMHUYECKHE peakuuu (1m0 YHCIy U COCTaBy
y4YacCTBYIOIIUX B PEaKLUU BEILIECTB, MO TEIIOBOMY 3D dekTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEIIECTB  PA3JIMYHBIX  KJACCOB, TOJATBEPXKJAasi  OMUCAHUE
pUMepaMl  MOJEKYJISIPHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX
NPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOIO 3J€MEHTa N0 Gopmyiie
COEIMHEHHSI, MaCCOBYIO JIOJIO BELIECTBA B pacTBOPE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PeaKinu;

IPUMEHSTH OCHOBHBIC ONIEPAIIMN MBICTUTEIHHOU IEATETbHOCTH —
aHaJIU3 W CHUHTE3, CpaBHEHUE, 00OOIICHHE, CHCTeMaTH3allUIo,
KJIacCU(PUKAINIO, BRISIBJICHUE IPHYNHHO-CIICICTBEHHBIX CBS3CH —
JUTSI M3YYCHHS CBOMCTB BEIIECTB M XHMHYECKHX PEaKIIHi,
€CTECTBEHHO-HAYyYHbIE METOJbl [O3HAHWUS — HaOJIOJCHHUE,
U3MEpEHUEe, MOJIETUPOBAHUE, OKCIEPUMEHT (peajbHbIil U
MBICJICHHBIN );

CIEIOBATh IMpPABWJIAM IIOJB30BAHUS XUMHUYECKOW TNOCYAOU U
1a00paTOpHBIM 000PYyIOBaHUEM, a TaKXKe MpaBUiIaM OOpalleHuUs
C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIUSIMH I10 BHITIOJTHEHUIO
7a00paTOPHBIX ~XUMUYECKUX ONBITOB MO TMOJYyYEHUIO H
COOMpPAHUIO Ta3000pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIIEHHOW MacCOBOM AOJIEH
pPacTBOPEHHOIO  BEIIECTBAa, IUIAHUPOBaTh UM MPOBOAUTH
XUMUYECKUE DKCIEPUMEHThI TIO PACHO3HABAaHUIO PACTBOPOB
mieJio4e W KUCJIOT C TOMOIIbI0 HMHAMKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHK U IPYTHUE).

K konIty o0yuenus B 9 kj1acce npeMeTHbIC Pe3yIbTaThl HA 6230BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHIA:

pacKkpblBaTb  CMBICI ~ OCHOBHBIX ~ XMMHYECKUX  IMOHSATHIL:
XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHWOH,
MPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJIEHTHOCTD,
AIIEKTPOOTPHUIATEIFHOCTh, CTETMEeHb OKHUCICHHS, XWUMHUYeCcKas
peakiusi, XUMUIecKasi CBA3b, TEIUIOBOM (D (EeKT peakuuu, MoJb,
MOJIApHBIA  00BEM, pPACTBOP, BJEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT UCCOLMALMSA, PEAKIMM HOHHOTO OOMEHa,
KaTtanu3atop, XHUMHYECKOE€  paBHOBECHE, OOpaTuMble U
HeoOpaTUMble  pEaklHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakiuu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJICHHE, AJUIOTPONUs, aM(pOTEPHOCTb, XUMUYECKas! CBA3b
(koBaJieHTHasi, HWOHHAs, MeETaJUIMYecKas), KpHUCTAIMYeCcKas



peméTKa, KOppo3usi METauIOB, CIUIaBbl, CKOPOCTbh XUMUYECKON
peakunu, rnpenesbHo gonycrumas konuentpanus [IJIK BemecTsa;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHI
U TPUMEHATh 3TH TNOHATUSA NPH ONHCAHWU BEHIECTB M HUX
IIPEBPAILCHUN;

HCIIOJIb30BaTh XMMHYECKYIO CHUMBOJIMKY I COCTaBIICHHUS
(dbopMyI1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;
ONPENENIATh BAJCHTHOCTh U CTENEHb OKHUCIEHUS XUMHYECKHUX
3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOTO COCTaBa,
IIPUHAJIEKHOCTD  BEIIECTB K  ONPENEINEHHOMY  KJIaccy
COCMMHECHM 1O  QopMynaMm, BHI XUMHUYECKOH  CBS3U
(koBaJIeHTHAsi, WOHHAs, METAJUIMYECKas) B HEOPraHMUYECKUX
COEIMHEHMSIX, 3apsii MOHA MO XUMUYECKOU (opmylie, XapakTep
Cpellbl B BOJAHBIX PAaCTBOPAX HEOPraHUYECKUX COCIUHEHUH, THUII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch [lepuonnueckoro 3akona . 1. Menneneesa
U JEMOHCTpHUPOBaTb €ro IIOHMMaHHWE:  OIWCHIBaTb U
XapakTepu3oBaTh TabinuyHyto ¢opmy [lepuonudeckoil cucTembl
XUMUYECKUX  3JIEMEHTOB:  pa3iuyaTh [OHATUA  «IJIaBHas
noarpynmna (A-rpynna)» u «nobdounas noarpynna (b-rpynma)y,
MaJible ¥ OOJIbILINE MEPUO/IbI, COOTHOCUTH 0003HAYEHMsI, KOTOPbIE
UMEIOTCS B MEPUOJMYECKOM  TaliMie, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsiq sapa, o01Iee YKCIIO AIEKTPOHOB U paclipeiesieHue
UX MO 3JEKTPOHHBIM CJIO0AM ), OOBACHITH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COEIAMHEHMI B Ipenenax
MaJbIX IEPUOJIOB U IIABHBIX MOAIPYII C YYETOM CTPOEHHUS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XMUMHYECKUE DBJIEMEHTBHI, HEOPraHUYEeCKUe
BEILIECTBA, XHWMHYECKHE peakuud (M0 YUCIAYy M COCTaBy
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 1Mo
VU3MEHEHUIO CTENEHEN OKUCIECHUS XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTH) oOHmME U crnenupuyecKkue
XUMUYECKME CBOWCTBA TPOCTHIX M  CIIOXKHBIX  BEIECTB,
MOATBEPKIAsl ONMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPABHEHHM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;
COCTABJISITh ~ YPABHEHUS  DJEKTPOJUTUYECKOW JIHCCOLMALUN
KUCJIOT, IIEJI0YEN U COJIEH, IOJHbIE U COKPALIEHHBIE YPaBHEHUS



peaxkuui VOHHOTO oOMeHa, YpaBHEHUS peaKkuui,
MOATBEPAKIAAIONINX CYHIECTBOBAHUE T€HETUUYECKON CBA3U MEXIY
BEILIECTBAMHU PA3IMYHBIX KIJIACCOB;

pPacKpbIBaTh  CYHIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii MOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca dTUX
peaKuunii;

POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHHS, BOZBMOXHOCTH MTPOTEKAHUSI XUMUUYECKHUX TIPEBpAILICHUN
B Pa3JIMYHbBIX YCIOBUSX;

BBIYUCIISAITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI
BEIIIECTB, MACCOBYIO JOJII0 XUMUYECKOrO 3JIEMEHTa 1o dopmyJie
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coOyofaTh TpaBWiia IOJb30BaHUS XUMHUUYECKOM TMOCYI0H U
71a00paTOPHBIM O0OPYIOBAHUEM, a TAKXKE MpaBUiIa 0OpaleHUs C
BEIIIECTBAMH B COOTBETCTBHH C WHCTPYKITUSMHU IO BBHITIOJTHEHUIO
7a00paTOPHBIX ~XUMHUYECKUX ONBITOB MO TMOJYyYEHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEHIECTB (aMMHAKa U YTIEKHCIIOTO
rasa);

MPOBOAUTEL PEAKIIUU, MOATBEPKAAIONINE KAU€CTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU/I-,
Opomun-, monun-, kapOoHat-, docdar-, cCuUIMKaT-, Cyibdart-,
TUAPOKCUJI-MOHBI, KAaTHUOHBI aMMOHMSI M HWOHBI M3yYEHHBIX
METAJIJIOB,  TMPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIHHOM NESITEIIbHOCTH —
aHaJu3 M CHHTE3, CpPaBHCHHE, OO0OOIICHWE, CHCTEMaTH3AIIHIO,
BBISIBIICHUE TMPUYUHHO-CIICACTBEHHBIX CBSI3CH — I HM3yYCHHS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM, ECTECTBEHHO-HAYYHBIC
METOJIbl TIO3HAHUSI — HAOII0JIEHHE, U3MEPEHUE, MOJICTMPOBAHUE,
SKCIEPUMEHT (PeabHbIil U MBICIICHHBIN).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBanue pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n H TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoTshI
Pa3nen 1. [lepBoHayaabHbIe XHMHYECKHE MOHITHS
Xumusi — BaXkHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' HPAKTHYECKOM https://m.edsoo.ru/7f41837c
JESTCIIbHOCTH YeJI0BEKA
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [JOK
' peakiuu https://m.edso0.ru/7f41837c
Utoro no pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BeleCTB
21 Boznyx. Kucnopon. 6 bub6nuorexa [IOK
' [ToHsiTHE 00 OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsarue o 8 1 bub6nuorexa [IOK
' KUCJIOTaX U COJISIX https://m.edso00.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHHAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIacChl BuG OK
2.4 HEOPraHUYECKUX 11 1 1 noimoreka 1

COEeIMHEHUN

https://m.edsoo0.ru/7f41837¢c



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

Hroro mo pazueny 30

Paznen 3. llepnoanyeckuii 3axkoH u llepuoguyeckas cucrema xummuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue
aToMoOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIUH

[lepuoauueckuii 3aK0H U
[Teproaudeckas cuctema
3.1 XUMHYECKHUX JIEMEHTOB /J] 7 bubmorexa LHOK
' ’ https://m.edsoo.ru/7f41837c
N. MengeneeBa. CTpoeHue
aToMma
XuMmuyeckas CBA3b.
3.2 OKUCIUTENbHO- 8 bubmuoreka [JOK
' BOCCTAHOBUTEJIbHBIE https://m.edso0.ru/7f41837c
peakuuu
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68
I10 TTPOTPAMME



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

9 KVIACC

KoaunyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
11 [ToBTOpenue u yriyonenue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XMMHYECKUX PEaKIIHii https://m.edso0o.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO61as xapakTepuCcTHKa
2.1 XHUMUYECKHX dJ1eMeHTOB VIIA- 4 1 bubmmorexa [TOK
' https://m.edso0.ru/7f41a636
rpymnmsl. ['agoreHst
OO0mas xapaKTepUCTHUKA
2.2 XI/II\IE/IIIeCKEX BJ'I:MCHTOB VIA- 6 bubmorexa [JOK
' N https://m.edso0o.ru/7f41a636
rpynnsl. Cepa 1 e€ coeTuHeHHS
OO01mas xapakTepucTHKa
53 XHUMUYECKHX dJIEMEHTOB VA- 7 1 bu6mmoreka [JOK
' rpymibl. A3ot, hocdop u ux https://m.edso0.ru/7f41a636
COEIUHEHMS



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

OO01as xapakTepuCTHKa

XUMHYECKHUX 3J1eMEHTOB |V A- bubmuoreka [JOK
2.4 . 8
TPYHIIBL. YTIEPOI U KPEMHUN U UX https://m.edso00.ru/7f41a636
COEIMHEHUSI
Wroro mo pazneny 25
Pazgen 3. MeTaJIBI H HX COeIMHEHUS
. bubmuoreka [JOK
3.1 Obmue cBOHCTB METAIIOR 4 https://m.edsoo.ru/7f41a636
3. Baxkueiiiye MeTamibl 1 BX 16 bubmuoreka [JOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpykaiomas cpeaa
41 BemecTBa n Mmatepuansl B )KU3HU 3 bu6mmoreka [JOK
' YeJloBeKa https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
[Ipenmer xumuu. Ponp
1 XUMUH B )KU3HH YEJIOBEKA 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
9 [TonstHe o MeTomax 1 bubmuorexa [JOK
MO3HAHUA B XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
«IIpaBuna paboThI B
3 1a0opaTopuu U MPUEMBI 1 bubmuoreka [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyT0BaHUEM)
YucThle BEIIECTBA U CMECH.
4 Cnioco0sl pazaeneHus 1 bubmmorexa [TOK
. pasit https://m.edsoo.ru/ff0d26ca
cMmecei
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha 1 bubmuorexa [JOK
IIPUMEPE OYUCTKHU https://m.edsoo.ru/ff0d28c8
MOBapEHHOM con)»



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

bu6nuoreka [IOK

6 A
TOMBL I MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE IIEMEHTHI.
7 3HaKk# (CHMBOJIBI) bubmorexa LOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DIIEMEHTOB
8 [Ipocteie 1 cnoxHbIE bubmmoreka [IOK
BEIIleCTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnmnoreka HOK
ydeHue https://m.edso0.ru/ff0d2d50
3aK0H MTOCTOSIHCTBA COCTaBa
BELIECTB. XUMUYECKAs
10 ¢dopmyna. BaieHTHOCTD bubmmorexa LOK
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX
DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
11 Macca. OTHocuTeILHAS bubnnorexa LIOK
’ https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas nois
12 XHUMHUYECKOT0 3JI€EMEHTA B bubnnorexa LIOK
https://m.edsoo.ru/ff0d350c
COEIMHEHUN
13 KonuuectBo BermecTna. bu6mmoteka [IOK
Mons. Monspaas Macca https://m.edsoo.ru/ff0d5230
Ddusnyeckre 1 XUMUYECKHE
but6mmoreka [IOK
14 SIBJIEHUS. XHUMHUYECKasS

peaxius

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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[Ipusnaku u ycnosus

bu6nuoreka [IOK

15
HPOTCRAHI XHMUHCCKHX https://m.eds00.ru/ff0d3a16
peaxiuit
3aKoH COXpaHEHUsI MaCChl

16 BCIICCTB. XMMUUCCKHEC bubmorexa [JOK

HIECTB. https://m.eds00.ru/ff0d3b88
ypaBHEHUS
Borunciienus: KoJn4uecTsa,

17 MAacChl BEIISCTBA 110 bu6nunoreka [IOK
YpPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms

18 XUMUYECKUX PEaKIui bubnmnoreka HOK
(coenuHeHus, pa3noKeHus, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)

M. B. JlomoHOCOB —

19 YUEHBIN-3HIUKIIONEIUCT. bubmuoreka [JOK
0O00011eHne " https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aIUs 3HAaHUU
KonTponbnas paborta Nel mo

20 TeMe «BemecTBa u bubmorexa [JOK

. https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKITUI
Boznyx — cmech razos.
21 CocraB Bo3ayxa. Kucinopon bubnmoreka [JOK

— 3JIEMEHT U MIPOCTOE
BenrectBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKUE
CBOICTBAa KUCJIOPOJa

22 (peakuuu OKUCIIEHUS, bubmmorera LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06
OKCHAX
Crioco0b! moryueHust

93 KHCIIOpO/Ia B JIA0OpATOPUU U bubnmoreka [JOK
MIPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TemnoBoii a3 et
XUMHYECKON PEAKIIUH,

24 MIOHSTHE O bubnnoreka IIOK
TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHAOTEPMHUECKUX PEaAKIIHUIX
TormnuBo (HepTh, yroip u

25 MeTaH). 3arps3HeHue bubnmnorexka HOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTiueckas paborta Ne 3

26 o reme «llonyyenue u bubnmnorexka HOK
coOupaHHe KHCIOpOo/a, https://m.edsoo.ru/ff0d4ae2
WU3yYEHHE €ETO CBOMCTB)

Bonopon — snemenT u
but6mmoreka [IOK
27 IIPOCTOE BELIECTBO.

Haxoxnenue B mpuponae

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

bu6nuoreka [IOK

28 | csoficsa Boxopoza. https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopona

29 ITonsTHe 0 KUCTOTAX U bubmuorexa [JOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 CnocoObI oTy4eHUS bubnmnoreka HOK
BOJIOpO/Ia B J1AOOpaTOpHH https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas pabora Ne 4

31 1o reme «llonyyenue u bubnnorexka HOK
cobupaHue BOaopoaa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)

39 MonspHblii 00bEM ra3oB. bubnuotexa [HOK
3akoH ABoOrazpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néma,

eliecTBa ra3a

“ KOJIMYECTBA BEIIECTBA T BuGmorexa [IOK
110 €0 H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruucnenust 00bEMOB razoB

34 10 YPaBHEHHUIO PEaKIUU Ha bubnmnorexka HOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIEHUI Ira30B

35 Du3nYeCcKrue U XUMUYECKHUE but6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocTaB OCHOBaHHI. bubmuorexa [JOK

[TonsiTne 06 MHIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens.
Hacpiennsie u

37 HEHACBIIIEHHBIE PACTBOPLI bubmorexa [IOK
o PACTROPHL. https://m.eds00.ru/ff0d5h40
MaccoBast 10151 BEIlIeCTBa B
pacTBope
[IpaxTuueckas padora Ne 5
1o reme «lIpurorosienue
38 aCTBOPOB C ONPENEIEHHON bubmmorexa HOK
P P . I“) A https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBAY
KonTponpsHas padora Ne2 mo
39 teme «Kucmopon. Bomopo bubmmorexa HOK
pOAL- BOROPOA: https://m.edso0.ru/ff0d6342
Bona»
OKcHbI: COCTaB,
40 KJTaCCU(UKAIIHS bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue n xummuueckue
41 CBOIMCTBA KMCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OcCHOBaHUS: COCTAB,
42 KJaccuukanms bubmorexa HOK
1L, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [lonyuenne n xumMnyeckue bubmuoreka [JOK

CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/ff0d67ca
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KucnoTsl: cocTas,

44 KJIacCU(UKALIUS bubmorexa [IOK
S https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

45 [Tonyuyenue u xummudeckue bubnumoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI bubnmnoreka HOK

46
IIOJIy4EHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckast pabota No 6.
Pemienne

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 bubnmnoreka HOK
1o TeMe «OCHOBHBIE KJIaCChI https://m.edso0.ru/00ad9b7c
HEOPTaHUYECKUX
COCTUHEHUIN)
I'eneTnueckas CBA3b MEKIY

48 KJIACCaMH HEOPTraHHYECKHUX bubmorexa HOK

. p https://m.edsoo.ru/00ad9a50

COCTUHCHUI

49 O06o06mIeH e U bu6nuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb?
KonTponbnas paborta Ne3 mo

50 teme "OCHOBHBIC KIIACCHI bu6nuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"

51 IIepBble nONBITKH bu6muoreka [JOK

KI1acCU(pUKaIUN

https://m.edsoo.ru/00ad9ffa
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XUMHYECKHUX 3JIEMEHTOB.
[TonsaTue o rpynmnax
CXOJIHBIX 2JIEMEHTOB

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6nmoreka [IOK

52
XUMHYECKHX 3JIeMEHTOB /JI. https://m.edsoo.ru/00ada52¢
. MenneneeBa
[Tepuonpl, rpynisi, bubnmnoreka HOK
53
IOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnorexka HOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342
CTpoeHue NEKTPOHHBIX
55 000JI0YCK aTOMOB bubmnoreka IIOK
sneMeHToB llepuoanyeckoii https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka
XHMHYECKOI'0 DJIEMEHTA I10
56 €ro II0JI0KSHUIO B bubmorexa [JOK
. https://m.edsoo.ru/00ada824
Ilepunonnueckon cucreme /1.
. Menneneena
3nauenue [lepuoanueckoro
3aKOHAa JJI Pa3BUTHUS HAYKU
57 u npaktuku. /. 1. bubmmorexa [JOK

MeHeneeB — y4EHBIN,
neaaror ¥ rpakJaHuH

https://m.edso0.ru/00ada96e
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DIEKTPOOTPULIATETLHOCTh

bu6nuoreka [IOK

58 ATOMOB XUMUHCCKHIX https://m.edsoo.ru/00adaab8
DJIEMEHTOB
bu6nuoreka [IOK
4!
59 OHHAML XMMIHECKAA CBA3D https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas bubnmnoreka HOK
XUMHUYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens okucenms https://m.edsoo.ru/00adae28
OKHUCITUTENBHO-
63 BOCCTaHOBUTEIIbHBIE Bubmorexa ITOK
https://m.edsoo0.ru/00adb076
peakuuu
64 OkucnuTenu u bubmmorexa [JOK
BOCCTAHOBHUTEIN https://m.edsoo0.ru/00adb076
KontponsHas padora Ned o
65 TEME liCT OCHEC aToma bubmorexa LOK
p ’ https://m.edsoo.ru/00adb486
XUMHAYECKas! CBSA3b»
PesepBHEBII YPOK.
66 0 6og eHHeyE bubmmoteka [IOK
H . https://m.edsoo.ru/00adb33c
cUCTEMATH3aLUs 3HAHUH
PesepBHBIi1 ypOK.
67 OGobimente i bubnuotexa [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00ad9ch2
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PesepBHBII ypOK.

bu6nuoreka [IOK
68 Obobmenme u . . https://m.edsoo.ru/ff0d61c6
cucreMaTtni3aluia 3HaHUN
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menpaeneena
3aKOHOMEPHOCTH B U3MEHECHHUU

2 CBOMCTB XMMHUYECKHUX DJIEMEHTOB 1 bubmmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u
3 HOMEHKJIaTypa HEOpraHNnIeCKHuX 1 bubmorexa HOK
P p https://m.edsoo.ru/00adb7e2
BEIICCTB

4 Bunpl xuMuueckou CBSI3M U THIIBI 1 bubmmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o

5 teMe «lloBTOpeHue n 1 1
yrayOieHne 3HaHU OCHOBHBIX
pa3ziesoB Kypca 8 Kaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukanus XuMrHaecKux

6 €aKI[AH 10 PA3INYHBIM buGnnorexa LIOK
p p https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsaTue o ckopoctu

7 XUMHYeCKoU peakuuu. [lonstue bubnmoreka [JOK
0 TOMOT'€HHBIX U T€TEPOTEHHBIX https://m.edsoo.ru/00adbe9a
peaKIusax
TTousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,

8 BJIUSIIOLIME HA CKOPOCTh bubnuorexa [HOK
XUMHUYECKOW PEaKuu U https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUYECKOTO
paBHOBECHS

9 OxwucnuTensHo- bubnmorexa [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 nccoruari. CUiIbHbIE U bubnnorexa LIOK
A ' https://m.edsoo.ru/00adcd68
CJ1a0bl€ AIEKTPOJIUTHI

11 HMounrie ypaBHEHUS peakIuil bubnmnorexa LIOK

My p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
. bubmuorexa [JOK
12 OCHOBAHUII B CBETE

npeJIcTaBIeHUH 00

https://m.edsoo.ru/00add5d8
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ANEKTPOJIUTUYECKON
JUCCOoLaluu

XUMHUYECKHE CBOWCTBA COJIEH B
CBETE MPEJCTABICHUN 00

bu6nmoreka [IOK

13
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8h2
JIUCCOIUAIIIN
bubmuorexa [JOK
14 II i
OFITHE O THAPOIHSE ComeHt https://m.eds00.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3als bubnuorexa [JOK
3HAHUMI https://m.edsoo.ru/00addd12
[TpakTuueckas paborta No 1.
16 «PerieHune s3KcrepuMEHTaIbHbBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a1au»
Konrtponsnas padora Ne2 o
17 TeMe «DJIEKTPOIUTHIECKAS bubmuoreka [JOK
JUccoranusa. XuMU4YECKUe https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
OO0m1as XxapakTepHuCTHKa
18 ranlj)lreHOBp XI/IMI?/IIICCKI/IC bubmorexa LOK
. ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpE XJIopa
Xnopoogopoa. ComnsiHas
POBOAOPOA 5 Bu6nnorexa [IOK
19 KHCIIOTa, XUMUYECKHE CBOMCTBA,

MMOJIy4CHHUEC, TPUMCHCHUC

https://m.edsoo.ru/00ade104
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[IpaxTuueckas padora Ne 2 o

bu6nuoreka [IOK

20 teMme «llomyuenue conssHoi
yi . . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4EHHE €€ CBOMCTBY
Brruucnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEaKLUi, €CIn bubnnoreka HOK
OJVH U3 PEareHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO0m1as xapakTepucTuKa bubnmnoreka HOK
aneMeHToB VIA-Tpynbl https://m.edsoo.ru/00ade64a
AmnoTtponHsie MoIu(UKAIIK
93 cepbl. HaxoxneHnue cepol u €€ bubnmnoreka HOK
COEIMHEHUI B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOECHHE,
24 (pnlznqecxllze U XI/III:/II/I‘IGCKI/IG bubmmorexa LOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 (1)1/1314%01(1/12 U xmfl)nqecxne bubamorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKIUH, JIeKALTUE
26 B OCHOBE IIPOMBIIUIEHHOI'O bubnmnorexka HOK

crioco0a MoyyuyeHust CEpHOi
KHUCIIOTHI. XUMHUYECKOE

https://m.edsoo.ru/00adec8a
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3arps;3HEHHE OKPYKAIOIICH
Cpcabl COCAMHCHUSAMU CCPBI

Breruncnenue MaccoBou 10U

bu6nmoreka [IOK

27
BBIXOJa IIPOJYKTA PEAKLIHUHU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
anemMeHToB VA-Tpynisl. A30T,

28 acIpocTpaHEeHHE B IPUPOIE bubmmorexa HOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AmMMuak, ero pu3ndecKue u

29 XMUMHUYECKHE CBOMCTBA bubmmorexa LOK

’ https://m.eds00.ru/00adf004
MOJTyYCHUE ¥ IPUMCHCHHE
[TpakTrueckast pabota Ne 3 o
30 TeMe «Ilomydenne aMmmMuaka bubmmorexa HOK
yi . ’ https://m.edso00.ru/00adf180
U3YYEHHUE €r0 CBOMCTB)
A3oTHas KHCI0Ta, €€
31 bu3nueckre 1 XUMHUYECKHE bubmmorexa LOK
. https://m.eds00.ru/00adf306
CBOMCTBA
Hcnonp3oBaHue HUTPATOB U
coJicii aMMOHHS B KQ4eCTBE
39 MHUHEpaJIbHBIX Y100pEHUH. bubnmnorexka HOK

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIllel cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Okcun pocdopa (V) u
docdopHas kuciora,

bu6nuoreka [IOK

33
¢du3nvecKkrue 1 XUMHUYECKHE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHHE
Ucnonb3oBanne hocdaTtos B
34 KaueCTBE MUHEPAJIbHBIX bubmmoreka [IOK
yno0peHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOHON cpebl pochaTamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())Ixe g)mnljlecxl;e u bubamorexa LOK
PHpOIE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yriaepoaa, ux
bu3nUecKre 1 XUMHUYECKHE
36 CBOMCTBA. DKOJIOTHICCKUE bubmorexa LIOK
' https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
bu6mmoteka [IOK
37 VYronbHast KUCIO0Ta U €€ CoNu
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o
38 teme "[loydyenne yriekucioro bubnmnorexka HOK

ra3a. KauecTBeHHast peakius Ha
KapOoHaT-HOH"

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KaK O buGnnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiIepoa
40 KpeMmuunii u ero coefuHeHNns buGnnorexa LIOK
p https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX bubnnorexka HOK
3a7ad4 mo teMe «BaxHeimume https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBL U UX COEIUHEHUS)
KonTponpsHas padora Ne3 mo
. bu6mmoteka [IOK
42 TeMe «BaxkHele HeMeTaJuTbl U
https://m.edsoo.ru/00ae0e18
UX COECIUHEHU
OO61as xapakTepuCcTHKa
XUMHYECKHAX DIIEMEHTOB —
43 MeTaIoB. MeTaminuecKkas CBsI3b bubmmoteka [IOK
U MeTaJlIndecKas https://m.edsoo.ru/00ael03e
KpUCTAIITTNYECKasl peméTKa.
dusnyeckue cBOMCTBa METAJIIOB
XUMHYECKHE CBOUCTBA
44 METAJJIOB. DJIEKTPOXUMHUYECKUN bubnmorexa [IOK
' vp https://m.eds00.ru/00ae1156
PSI HAIPSHKEHUI METaIIIOB
O61mue crocoOb! MOTyYeHUs
but6mmoreka [IOK
45 MmeraioB. Criasel. Beruncienns

10 YPaBHCHUAM XUMHUYCCKUX

https://m.edsoo.ru/00ae1156
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peaKkuuid, eciii OOUH U3
PEareHToOB COJEPIKUT MPUMECH

46 [TonsaTHe 0 KOPpO3UN METAIIOB bubmorexa LHOK
https://m.eds00.ru/00ae1278
bubmuorexa [JOK

47 [enosmpie MeTai bl https://m.edsogru/OanMbZ

48 OKcuabl U THAPOKCUIBI HATPUS U bubnuorexa [HOK

KaJust https://m.edsoo.ru/00ae14b2

49 IllenouHO3eMeTbHBIC METAIIBI — bubmuorexa [JOK

KaJIbIIUA ¥ Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiimne coequHeHUS bubmuorexa [JOK
KaJTBITAS https://m.edsoo.ru/00ael5e8
51 O606IEI6HI/I€ A CUCTEMATU3ALMs
3HAHUHN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoteka [IOK
YCTpPaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o
53 TeMe "JKEcTkocTh BOABI U bubnmnorexa LIOK
. " https://m.edsoo.ru/00aelae8
METOJTBI €€ YCTPaHCHHUS
. bubmmorexa [JOK
>4 Amomuinit https://m.edsog ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubmuoreka [JOK

TUAPOKCH]IA

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



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

56

Kemneso

bu6nuoreka [IOK
https://m.edso0.ru/00ae1d86

57

OKCHIBI, THIPOKCHIBI M COJTH
xenesa (1) u xemesa (1)

bu6nuoreka [IOK
https://m.edso0.ru/00ae35e6

58

O00011eHUE U CUCTEMATU3ALIMS
3HAHUH

59

[TpakTuueckast paborta No 7.
Pemenune skcnepuMeHTaIbHBIX
3a7a4 no reme «BaxkHeimue
METAJJIbI U UX COETUHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

60

Brruncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMmecH. Beruucnenus
MacCOBOH J0JIM BBIXOJ1a
IPOAYKTA PEAKIUU

bubmuorexa [JOK
https://m.edsoo.ru/00ae1750

61

O00011eHNe U CUCTEMATU3ALIS
3HAHUU

62

Kontponbnas pabora Ne4 mo
TeMe «Baxuenmine MeTaibsl U
HUX COEOUHEHUS

63

BemectBa u MaTcpHraJibl B
MMOBCEAHEBHOM XKU3HU YEI0BEKA

bu6nuoreka [IOK
https://m.edso0.ru/00ae3f50



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

64 XUMHYECKOE 3arps3HEHNE 1 bubnmoreka [JOK
OKPYKaroILE Cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubnmnoreka HOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O600111€HNE U bubnmoreka [JOK
66 . 1
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Pesepsublit ypok. O60011ieHMEe 1 1 bubnnorexka HOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 Pesepsublit ypok. O60011ieHNEe 1 1 bubnuoreka [JOK
crucTemMaTu3alurs 3HaHU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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