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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa o XMMHUHM Ha ypOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHus COCTABIIEHA Ha OCHOBE TpeOOBaHMIA
K pe3ysibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero o0pa3zoBaHus,
npencrasieHHbx B PI'OC OO0, a Takxe Ha OCHOBE (hefepaibHOM pabodei mporpaMMbl BOCIIUTAHHS U
C Y4€TOM KOHIICTIIIUY TIPEToIaBaHus yueOHOTo IpeaMeTa « XuMuUs» B 00pa30oBaTeIbHBIX OPTaHU3AIHSIX
Poccuiickoit ®eneparuu.

[IporpamMmMa mo xumuu Ja€T MpeACTaBlIEHUE O ILENAX, OOIIel cTparerud oOydyeHus, BOCIHUTAHUS U
pa3BUTHs 00YYAIOIIUXCs CPEJICTBAMH YUEOHOTO MPEeIMETa, YCTAaHABIMBAET 003aTeIbHOE PEAMETHOE
coJiep’KaHue, MpelycMaTpuBaeT paclpe/iesieHue ero no KjaccaMm U CTPYKTYpUpOBaHME IO pa3jesiaM U
TeMaM MpPOrpaMMbl O XHMHH, OINpPEAENseT KOJIMYECTBEHHbIE U KAaueCTBEHHBIE XapaKTEPUCTUKU
COJIEp>KaHus, PEKOMEH/IyEMYIO TOCJIEI0BATEIbHOCTh U3YYCHUS XUMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JOIMKU y4eOHOIO MpoIecca, BO3PACTHBIX 0COOEHHOCTEN 00ydaromuxcs,
OIpeieNIieT BO3MOKHOCTH IIPEAMETA JIJIsl pealTu3aiiil TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
o0pa30BaTeNnpHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IEero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbrataM OO0y4YeHHUs XMMUU Ha YPOBHE Iee M3y4deHHs MpeJAMETa U OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COJIEPIKAHMS.

3HaHWE XUMHH CIY)KUT OCHOBOH JuUis (HOpPMHUPOBAHHS MHPOBO33PEHHUSI OOYYarOIIETroCs, €ro
MPEJICTABICHU O MaTepualbHOM EAMHCTBE MHpPA, BAXKHYIO POJIb UTPAOT (OpMUpPYyEMbIe XHUMHEH
MPEJICTABICHHUS] O B3aWMOINPEBPAIICHUAX JHEPTMH U 00 DBOJIOLMHU BEIIECTB B MPHPOJAE, O MYyTSIX
pelieHns ri100aabHBIX MPoOJIeM YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3yuyenue xumuu:

CHOCOOCTBYET peann3aiuyi BO3MOKHOCTEH Al caMOpa3BUTHS U (OPMUPOBAHUS KYIbTYpPhl TMUYHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUJICHUSI U TBOPYECKUX CIIOCOOHOCTEHM 00yYarOMIMXCs, HABBIKOB UX
CaMOCTOSITENIbHOM y4eOHOW JesITeNbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEAO0BATEIbCKUX YMEHHH,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM KU3HH, TaK U B PO(GECCHOHATBLHON JesITEeNFHOCTH;

3HAKOMHUT CO CHEeNU(PHUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJAga Ha
€IMHCTBO TPUPOJIBI U YEJOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAroM B ()OPMHUPOBAHUU €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaIOUINXCs;

crocobcTByeT (HOpMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO--HAYYHBIM 3HAHUSM, K
MPHUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUe 00yJarOIINXCSl.

JlanHble HampaBieHUS B OOYYCHMH XMMHH OOECTIEUMBAIOTCSA CHEIU(GUKON COMAEpKaHUs y4eOHOTO
peaAMeTa, KOTOPBIH SBIISIETCS TTEarOTHYECKH aIallTUPOBAHHBIM OTpaykKeHHEeM 0a30BOI HAYKH XUMHH Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001I1ero 00pa30BaHus OPUEHTUPOBAH HA OCBOECHUE 00YYAOIIMMHUCS
CUCTEMBI TIEPBOHAYAIILHBIX TTOHATUH XUMHU, OCHOB HEOPTaHUYECKOW XUMHUH M HEKOTOPHIX OTAEIbHBIX
3HAYUMBIX TOHSATUIA OPraHUYECKON XUMUHU.

CtpykTypa colep:kaHus IporpaMMBbl IO XUMHH C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO TMOJIX0Ja K e€
n3yuyenuto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMbI MOHITUI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI TOHATHH 0 XuMudeckoi peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpTraHU30BaHbI 110 MPUHIUITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;



— Y4YEHMsI O CTPOEHUM aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pacCMaTPHUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJTYYEHHBIX U OCMBICICHHBIX
(GakToB, pPa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K JpPYroMy, BBIIOJHSS (QYHKIUU
OOBSICHEHUS! U IPOTHO3UPOBAHHUS CBOICTB, CTPOSHHS M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U
IIOJIy4YEHUS U3y4aEeMbIX BELIECTB.

OcBoeHne NpOrpaMMbl IO XUMHHM CHOCOOCTBYET (POPMHUPOBAHMIO MPEACTABIECHUS O XMUMHUYECKOH
COCTaBJIAIOLICH HayYHON KapTUHBI MAPA B JIOTUKE €€ CUCTEMHOU ITPUPOBI, HIEHHOCTHOI'O OTHOILLIEHUS K
HAayYyHOMY 3HAHHUIO M METO/aM IO3HaHWs B Hayke. M3ydeHHe XMMHMM IPOUCXOIUT C MPUBJICUYECHUEM
3HAHUU U3 paHee U3YUYEHHbIX YU€OHBIX peaMeToB: «OKpyxaomuid Mup», «buosnorus. 5—7 kiaaccb» U
«Duszuka. 7 Kiacey.

IIpyu u3y4eHUM XMMHUHU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XMMUYECKOH Hayku Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKOH JEATEIIbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOW KYJIBTYpHI. 3aJada y4eOHOTO MpeiMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMBI XMMHUYECKHX
3HaHUM — BaXHEHIUX (PAaKTOB, NMOHATUH, 3aKOHOB M TEOPETUYECKUX ITOJIOKEHUH, TOCTYIHBIX
0000111eHUII MUPOBO33PEHUYECKOTO XapakTepa, sA3bIKa HAayKH, B MPHUOOLICHUHM K HAyYHBIM MeETOJ]laM
MO3HAHUSI MPU M3YYEHUU BEIIECTB W XMMMUYECKUX peakuuid, B (OPMUPOBAHUU U pPa3BUTUU
[I03HABATEJIbHBIX YMEHUM U UX IPUMEHEHUU B y4€OHO-I03HABATEIbHON U Y4eOHO-HICCIIEA0BaTEIbCKOM
NesTeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 0OpallleHus ¢ BEIIeCTBAMH B [TOBCEJHEBHOM JKU3HU.
[Tpu U3y4eHnn XMMHH Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHus BaXKHOE 3HaYEHUE TPUOOPENN TaKkue
LEJH, KaK:

— (QopMupOBaHWE HHTEIUIEKTYaJbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPY/HUYECTBY, CAMOCTOSTEIbHOMY IMpPHUHATHIO pEIlEeHUH, CIOCOOHON aJanTHpoBaThCsi K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HalpaBJIEHHOCTh O0y4YeHMs Ha CUCTEMaTHYeCKOe MPHOOIEHHE 00YJarolMXcs K CaMOCTOSTEIbHON
MI03HABATEJIbHOM JESITeIbHOCTH, HAYYHBIM METOAAM MO3HAHUSI, POPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XHMUU;

— obecrnieueHue yCIOBUH, COCOOCTBYIOLIMX MPHOOPETEHHIO O0YYaIOIIUMHUCS OIbITa pa3HOOOpa3HOU
JesTeIbHOCTH, IIO3HAHUSI M CAMOIIO3HAHM S, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), UMEIOIINX
YHHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB I€ATEIbLHOCTH;

— (opmupoBaHue oO0mIeH (YHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOH I'pPaMOTHOCTH, B TOM YHCIE
YMEHUI OOBSACHATH M OLIEHUBATh SBJICHHUS OKPYKAIOIIET0 MHUpA, MCIOJb3Yysl 3HAHUS U OIIBIT,
MOJTyYEHHBIE NMPU U3YUYEHUH XUMHUH, IPUMEHATh UX MPU PEIICHUH NMPOoOJIeM B MOBCETHEBHON KU3HU U
TPYZIOBOH AEATENBHOCTH;

— ¢opMUpOBaHUE y 00YJaIOMIMXCS TYMAaHUCTHUECKUX OTHOIIEHUHN, TOHUMAaHUS IEHHOCTH XUMUYECKUX
3HaHUH /U1 BBIPAOOTKU 3KOJOTMUYECKH 1[€1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU JIE€ATEILHOCTH
B LIEJISIX COXPAHEHUS CBOETO 370POBbs M OKPYXKAIOUIEH IPUPOJHON CPEIBL;

— pa3BUTHE MOTUBAILMU K 00Y4EHHIO, ClIOCOOHOCTEW K CAMOKOHTPOJIIO U CAMOBOCITMTAHHUIO HA OCHOBE
YCBOGHHSI OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduis u
HaNpPaBJICHHOCTH JaJIbHEHIIEr0 O0yYeHHUS.

OO11ee yuciio 4acoB, OTBEACHHBIX Ui U3YYEHUS XMMUU HA YPOBHE OCHOBHOTO 00IIEro ooOpa3oBaHus,
cocraBisieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 dacoB (2 vaca B
HEJIEIIO).

CBSI3b C PABOUYEN TIPOT'PAMMOM BOCIIUTAHUS HIKOJIbI



Peanuszanus BOCHOMTATENbHOrO IMOTEHIMANA YPOKOB XUMHH (YPOUHOM JIESATENBHOCTH, AyIUTOPHBIX
3aHATUN B paMKaX MaKCHUMAaJIbHO JOIYCTUMON yu4eOHOU HArpy3Ku) MpeaycMaTpUBaeT:

- MAaKCHUMaJIbHOE€ MCIOJb30BAaHUE BOCIUTATEIIBHBIX BO3MOXHOCTEH COAEpX aHUS YPOKOB JUIS
dbopMupoBaHuss 'y OOy4aroUmIMXCSd POCCHMCKUX  TPaAUIMOHHBIX JIyXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUICKOr0 MCTOPUYECKOTO CO3HAHMSI Ha OCHOBE HCTOPUYECKOIO
MPOCBEUICHUS; MMOAOOP COOTBETCTBYIOLIETO COACpPX AaHUS YpPOKOB, 3a/JaHUl, BCIIOMOTaTEIbHbBIX
MaTepHaoB, MPOOJIEMHBIX CUTYalUN ISl 00CY XK ICHHIA;

- BKJIIOYEHHE B COJEP)KAHHE YPOKOB IIEJIEBBIX OPUEHTHUPOB PE3YJIbTATOB BOCIUTAHUS, MX Yy4YeT B
OIIpeIeJIEHUH BOCIIUTATENIbHBIX 3a/1a4 YPOKOB, 3aHATUMH;

- BBIOOp METOJI0B, METOJIUK, TEXHOJIOT M1, OKa3bIBAIOLIUX BOCIUTATEIHOE BO3/ICHCTBUE HA IMYHOCTH B
COOTBETCTBUH C BOCIIUTATEIIbHBIM HJI€aJI0M, LIEJIbIO U 331a4aMHi BOCIIMUTAHUS, LIEJIEBBIMU OPUEHTHPAMU
PE3yNbTAaTOB BOCIIUTAHUS; PeaTU3alliio IPHUOPUTETA BOCIIUTAHUS B YUeOHOU JesITeNbHOCTH;

- IpUBJICYEHHE BHUMAHUS 00y4arolUXCsl K IEHHOCTHOMY acIEeKTy M3y4aeMbIX Ha ypoKax MpPEIMETOB,
SIBIIGHUH U COOBITUH, MHUITUHPOBAHUE 00CYKICHUI, BEICKa3bIBAHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHHS K M3Y9aeMbIM COOBITHSM, SIBJICHUSM, JTUIAM;

- NPUMEHEHHE HWHTEPAKTUBHBIX (HOpM y4yeOHOW paboThl — HHTEIUIEKTYalbHBIX, CTUMYIHUPYIOIINX
MO3HABATEIBHYI0 MOTHBAIMIO, UTPOBBIX METOAMK, NUCKYCCHH, JAIOUIMX BO3MOXKHOCTH MpPHOOpecTH
OTIBIT BEJIEHUSI KOHCTPYKTUBHOTO UAOra; rPyNoBOl pabOThI, KOTOPasl YYUT CTPOUTH OTHOILIEHUS U
JIeMCTBOBATh B KOMAaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIICHUS;

- moOyxJieHrne o0yJaroumxcsi co0I0aTh HOPMBI TIOBECHUS, MpaBUiIa OOLIEHUS CO CBEPCTHUKAMU U
NeJarornyecKuMu padOTHUKAMU, COOTBETCTBYIOLIME YKJIAAY IIKOJbI, YCTAHOBJIEHHE U MOJACPKKY
100poskenaTesIbHOM aTMochepsl;

- OpraHM3alll0 HAacTaBHUYECTBA MOTHUBUPOBAHHBIX M OJPYJUPOBAHHBIX OOyYarOIMXCA HaJ
HEYCIEeBAIOIUMHU OJIHOKJIACCHUKAMHU, B TOM YHCJIE ¢ OCOOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSAMU,
JAIOIIET0 00yYaroIUMCs COIIMAIbHO 3HAUUMBIM ONBIT COTPYJHUYECTBA U B3aUMHON TOMOIIIH;

- UHULIMMPOBAHUE U TOJAEPKKY MCCIIEI0BATENbCKON EATENBHOCTH 00yJarolMXcsl, INIaHHPOBAHNE U
BBHITIOJTHEHNE UHIUBUAYATbHBIX U TPYIIOBBIX MPOEKTOB BOCIUTATEIHLHONW HAIIPABIEHHOCTH.
Pesynbrarel egmHCTBa y4eOHOW M BOCHHMTATENILHOW NEATETLHOCTH OTPAXXEHBI B pazjenie padoueit
nporpamMMbl «JIMUHOCTHBIE pe3yNbTaThl H3YUYEHUS! YUEOHOTO MpeaIMeTa «XMMHUN» Ha YPOBHE CPEIHEro
o01ero 0opa3oBaHUs».

COIEPKAHUE OBYYEHMUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumMuu. Poiap XMMHM B KU3HU 4YeENIOBEKAa. XUMHS B CUCTEME HayK. lejla M BElIecTBa.
®u3nYecKre CBOMCTBA BEIIECTB. ATperarHoe cocTosHue BemecTB. [loHsITHE O MeToJaax MOo3HaHHS B
xumun. Yucteie BemecTBa u cMecu. CrocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XMMUYECKUE 3JIEMEHThI. CUMBOJIBI XUMHUECKHUX 3JIEMEHTOB. [IpocThie 1 cliokHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckas ¢popmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemlecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAsE MOJIEKYyJsipHass macca. MaccoBasi 10is
XAMHYECKOI0 3JICMECHTA B COCAUHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anmocBs3b KOJIMYECTBa, MacChl M 4HCIA
CTPYKTYPHBIX €IUHUII BenecTBa. Pacu€Tel Mo opmMynaM XUMUYECKUX COCTUHECHUM.

dusnuecKre 1 XUMUUECKHUE SIBJICHUs. XUMHUUYECKasi peakus U €€ MPU3HAKU. 3aKOH COXPAHEHHS MACChl
BelecTB. XUMU4eckue ypaBHeHUs. Kiaccupukamus XUMHYEeCKUX peakiuii (COeIMHEHHUSI, PA3I0KCHHS,
3aMeIIeHHs, OOMEHa).



Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOH, MpaBUIaMHU padOTHI B TaOOpaTopuu U MpuéMaMu OOpaIieHus ¢
nabopaTopHbBIM  000pYJOBaHMEM, H3y4Ye€HHE U ONucaHue (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoeHue ¢u3nyeckux (IUIaBlIEHUE BOCKA, TasHUE JIbJa, PACTUpaHHE
caxapa B CTYyNKE, KAIIEHUE U KOHJIEHCAlUsl BOJAbI) U XMMHMUECKUX (TOpPEHHE CBEYH, IPOKAJIMBAHUE
ME/IHOM IPOBOJIOKH, B3aMMO/ICHCTBHE MeJla C KUCIOTON ) SIBJICHUH, HAOJI0/ICHNE U ONTMCAaHUE IPU3HAKOB
MPOTEKaHUS XUMHUYECKHX peakuui (pa3liokeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHUCIOTHI C
xjopuoM Oapusi, pasioxenue runapokcuna menu (1) mpu HarpeBaHuu, B3aMMOZEHCTBHE Kenes3a C
pactBopom comu wmenu (Il), m3ydeHume crmocoOOB pa3zeneHus CMeceil: C TOMOIIbI0 MAarHMra,
¢bwIbTpOBaHNE, BBHIIAPUBAHHE, IUCTHIULALMUSA, XpoMaTorpadus, MPOBEJACHUE OUYUCTKH IMOBAPEHHOM
CONM, HaONIOJICHWE M ONHCAaHHWE pPe3yabTaTOB MPOBEICHHUS OIBITA, HIIIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHE MOJIeIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baneiiue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucinopoa — sneMmeHT u mpocrtoe BemiecTBo. Haxoxxnenue
KHCIIOpO/la B Tpupone, (Qu3MYeckue M XHUMHUYECKHe CBOMcTBa (peakiuu ropeHusi). OKCHIBI.
[Ipumenenue kucnopoga. CrnocoObl MONyYEHHUs KHUCIOPOJa B JIA0OPATOPHUH U MPOMBIIIIICHHOCTH.
Kpyrosoport kucinoposa B npupoje. O30H — alsIoTponHas MOAUPUKALUS KUCIOPOa.

TernoBoit 3PPeKT XUMUUECKON peakIui, TEPMOXUMUYECKAE YPAaBHEHHS, 9K30- U SHIAOTCPMHUUECKUE
peakuuu. TomnmMBo: yroip M MeTaH. 3arps3HEHHE BO31yXa, YCHIJIGHHE NapHUKOBOTO 3(ddekTa,
pa3pylLieHre 030HOBOIO CJIOSI.

Bogopon — snemeHT u mpoctoe BemecTBo. Haxoknenue Bogopona B mpupone, (U3NYECKUE U
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nonydeHust. Kucinotsl u conu.

MosnsipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa Bojabl. Boma kak pactBoputens. PacTBopsl. HacklllleHHbIE M HEHACHIIIEHHBIE
pacTBopbl. PacTBOprMOCTh BelIecTB B BOJEe. MaccoBasi [10yisl BelllecTBa B pacTBOpe. XHUMHUYECKHUE
cBoiicTBa BoJbl. OcHOBaHUs. Posib pacTBOPOB B MPHUPOJE U B JKU3HM uenoBeka. KpyroBopor Bozbl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranndeckux coenuHeHnid. Oxenapl. Kiaccudukaims okcuI0B: coeo0pasyroine
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HeconeoOpazyromue. Homenknarypa okcuaoB. duzndeckue u
XUMHUYECKHe cBOIcTBa okcu0B. [lonyuenne okcuaos.

OcnoBanus. Knaccuduxarnus ocHOBaHMIA: TIENOYM W HEPAcTBOPUMBIE OcHOBaHHWs. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. HomeHnknatypa kucioT. @usndeckue U XUMHUYECKHE CBOMCTBA
kucinot. Psag aktuBHoctu MmetauioB H. H. bekerosa. I[lonyyenue Kucior.

Comun. Homenknatypa coseil. @u3nueckre 1 XUuMAYECKHe cBorcTBa cosell. [lomydenne coneil.
I'enernyeckas cBsA3b MEXAY KJacCaMH HEOPraHMYECKUX COCUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJeNieHue COJIepXKaHUs KUCIOpoJa B BO3JAyXe, IOJydeHHe, coOupaHue,
pacrno3HaBaHHe U U3yuyeHUe CBOMCTB KHCI0pO/1a, HAOI0IeHUE B3aUMOEHCTBHSI BEIIECTB C KUCIOPOJOM
U YCIIOBHSI BOBHUKHOBEHHS M MTPEKpAIeHUs TopeHus (1moxkapa), 03HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB U
ONMCaHWE MX CBOWCTB, IOJIyYCHHE, COOMpaHHe, pPACMO3HAaBaHWE W HM3yYCHHE CBOWCTB BOJOPOJA
(ropenue), B3ammojelicTBue Bojopoaa ¢ okcuaoM wmeau  (II)  (Bo3MOkHO WCHOJIB30BaHUE
BHJICOMATEpPHAIOB), HaOIIOJEHUE OOpa3IOB BEIIECTB KOJWYECTBOM | MOJIb, HCCIIEIOBAHHE
0CcOOEHHOCTEH pacTBOPEHUsS BEILECTB C PA3IMYHON PaCTBOPHUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C
ONpPEACIEHHON MacCOBOW J0JIEM PAaCTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAJLUIAMH



(HaTpueM u KanbllueM) (BO3MOXKHO HWCIIOJIB30BAaHKUE BHICOMATEPHAIIOB), HCCIIEIOBAaHUE OOpPAa3IoB
HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAONIO/IEHHE M3MEHEHHS OKPAcKH WHIUKATOPOB B
pacTBopax KHCIOT W IIeNoYel, u3ydeHue B3aumojeicTBusi okcuaa menu (Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaUIAMM, PEaKIUi HEUTpan3aluy, MOJy4eHHE HEpaCTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 pacTBOpPa COJIH, PEIIEHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4 110 TEME
«Baxnennme Ki1acchl HEOPraHMYECKUX COCIUHEHUN».

IMepuonuyeckuii 3akon u Ilepuoagnueckasi cucrema xummuueckux iemenTon /. U. MenneneeBa.
Crtpoenue atomoB. XumMuieckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBble MONBITKY KJIAaCCU(DUKALUU XUMUYECKUX 37IeMeHTOB. [IoHATHE 0 rpynmax CXOAHBIX JIEMEHTOB
(1IenoYHbIE M IIEJIOYHO3EMEbHBIE METaJlIbl, TaJOr€Hbl, MHEPTHbBIE Ta3bl). DJIEMEHTbI, KOTOpPbIE
00pa3yroT aM(pOTEpHBIE OKCHUJIBI U THAPOKCHUIBI.

Ilepuonnueckuin 3akoH. Ilepuonmueckas cucrema xumuueckux snemeHtoB /J[. WM. Menneneesa.
Kopotkomnepruoanas u jymaHOonepuoaHas popmsl [leproanyeckoit CHCTEMbBI XUMUYECKHX AJIEMEHTOB /.
N. Menneneesa. [lepuoas! u rpynmsl. PU3N4eCKUd CMBICI OPSIKOBOTO HOMEPA, HOMEPOB IIEPHOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTombl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX 0007104eK
aToMoB nepBblx 20 xumuueckux snemeHToB Ilepumonmueckoit cucremsr JI. WM. Mengeneesa.
XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTa II0 ero mnojoxxkeHuro B llepmommueckon cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMs paguyca aTOMOB XMMHMYECKHX DJIEMEHTOB, METAUNIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO TPyIIaM U MEepUoJIaM.

3nauenue [lepuonuyeckoro 3akona u [lepuonnyeckoil CUCTEMBI XUMUYECKUX IEMEHTOB JUJIsl pA3BUTHS
Hayku U npakTuku. J[. 1. Mennenees — y4€HbIN U IPayKJaHUH.

Xumunueckasi cBsizb. KoBajieHTHass (TMOJsipHAst M HEMOJSPHAs) CBsI3b. OJIEKTPOOTPHLATEIBHOCTh
XUMHMUYECKHX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp okwucineHusi. OKHCINUTENbHO--BOCCTAHOBUTENbHbBIE peakiuu. [lpoleccel OKuCIEHHUS U
BOCCTaHOBJIEHUS. OKUCIUTENIHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3lloB BEIIECTB METAUIOB M HEMETaJIOB, B3aUMOACWCTBUE THUIPOKCHAA LIUHKA C
pacTBOpamMH KHCIIOT M IIeJouell, MPOBEJEHHE OMbITOB, MILIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHne, peakliuy pa3ioKeHNsl, COeTUHEHUS).

Mescnpeomemmnwie ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3€M NPU W3YYEHMM XHMHUH B § KJIACCE OCYLIECTBIISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO--HAYyYHBIX MOHSATHHA, TaK M TOHATUHN, SBISIOLUIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IHUKIIA.

OOu1re ecTeCTBEHHO--HAYYHbIE MOHATHS: HAy4HBIH (aKT, TUMOTe3a, TEOpHUs, 3aKOH, aHAINU3, CUHTE3,
KJaccuukanus, NepuoAnYHOCTb, HAOIIOACHNE, SKCIEPUMEHT, MOJICTUPOBaHNE, U3MEPEHHE, MOJIENb,
SIBIICHUE.

®duszuka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIUJA, U30TOIbI, PaJIUOAKTUBHOCTb,
MOJICKYJIa, 3JIEKTPUUYECKUI 3apsiji, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BELIeCTBa, ras,
¢du3nvecKkre BEIMYUHBI, €IMHUILIBI H3MEPEHHsI, KOCMOC, TUIaHETHI, 3BE31b1, CONHIIE.

buonorus: porocuntes, npxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEPAITbI, TOPHBIE MTOPO/IbI, TTOJIE3HBIE NCKOMTAeMble, TOTLIIUBO,
BOJHBIE PECYPCHI.

9 KJIACC



BemecTtBo M XUMHYeCKasi peakust

Ilepuonnueckuit 3akoH. llepuonmyeckas cucrema xumumyeckux seMeHtoB JI. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHYECKHMX 3JIEMEHTOB HEPBBIX TPEX
NIEPUOJIOB, Kaus, KaJbliUd U HMX COEJIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM JJIEMEHTOB B
IIepuonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJbl XMMHMUYECKON CBA3M. THUNBI KpUCTANIMYECKMX PELIETOK, 3aBUCUMOCTb
CBOMCTB BEILLECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJA XMMUYECKOH CBSI3H.

Knaccuukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHMX BEIIEeCTB. XHUMHUYECKHE CBOICTBAa BELIECTB,
OTHOCSIIIUXCS K Ppa3JM4YHbBIM KjJaccaM HEOPraHWYECKUX COEIMHEHUM, TIeHeTH4YecKas CBA3b
HEOpPraHUYECKUX BEIECTB.

Knaccugukanus XuMHUeCKUX peakLui 110 pa3IuyHbIM NIpU3HaKaM (10 YUCILYy U COCTaBYy y4acTBYIOIIHUX
B pEaKUUU BELIECTB, M0 TEIUIOBOMY 3(p(deKTy, 0 MU3MEHEHUIO CTENEHEeW OKHCICHMS XMMUYECKHX
3JIEMEHTOB, O OOpPaTUMOCTH, IO YYaCTHIO KaTaju3aropa). DK30- M IHAOTEPMUYECKHE pEeaKluHu,
TEPMOXUMHUYECKHE YPABHEHUS.

[Tonatue o ckopocTH XumMuueckoi peakuuu. IloHsTe 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKHUX
peakuusx. IloHsATHE O rOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonarue o karanuse. IloHsTHE O
XMMHUYECKOM paBHOBecHU. DaKTOpHI, BIUSIOLIME HA CKOPOCTh XMMHYECKON PEAKIUH U IOJ0KEHHE
XUMHUYECKOT'O PAaBHOBECHSI.

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTAaHOBUTENBHON peakiuu. CoCcTaBlIeHUE YPAaBHEHUIN OKUCINUTENBHO--BOCCTAHOBUTEIBHBIX PEAKIINN
C MCTIOJIb30BaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopust 37EKTPOIUTUYECKON AMCCOLUAIMM. JNEKTPOJIUTHI U HEAIEKTPOJUTHL. KaTHOHBI, aHMOHBI.
MexaHHu3M IMCCOLMALNN BEIIECTB € PA3JINYHBIMUA BUJAMH XUMUYECKON CBA3H. CTENEHb AUCCOLUALINH.
CunbHble U crabble AIEeKTPOIUTHI.

Peakiiun noHHOTO 0OOMeHa. Y CIIOBUS MPOTEKAHUS PeaKLUii HOHHOIO 0OMEHa, MOJIHbIE U COKpAIEHHbIE
HMOHHBIE YypaBHEeHHs peakiuil. CBONCTBAa KHCIIOT, OCHOBAaHUI M COJel B CBETe NpPEICTaBICHUNH 00
ANEKTpOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHbL. [loHsATHE O ruaponau3e comneil.
Xumuueckuii IKcnepumenn.

O3HAaKOMJIEHHE C MOJEIISIMH KPUCTAJUIMYECKUX PEUIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB U
HeMeTalsIoB (rpaduTa U aiamasa), CI0XKHBIX BEIIEeCTB (XJOpUAa HATpUsI), UCCIEI0BaHNE 3aBUCUMOCTH
CKOpPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUA paA3IUYHBIX (AKTOPOB, HCCIEIOBAaHUE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IIpoliecca IUCCOLMALMM KHUCJIOT, IIENOYEH U coyel
(BO3MOKHO MCHOJIb30BAaHUE BUIEO MATEPHATIOB), MPOBEAECHNUE ONBITOB, WIIIOCTPUPYIOIIUX MTPU3HAKU
MPOTEKaHUs peakIuii HOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIJIEICHUE Ta3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuidl (ropeHwue,
peakuuu pas3lloKEHUs, COEAVHEHMsI), PpaclO3HAaBAaHUE HEOPraHMYECKHX BEIIECTB C IOMOILBIO
KAueCTBEHHBIX PEAKIIUH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajibl u MX coeJUHEeHUSA

OOmass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHMSI aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CTpoeHue u (U3NIECKrue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOTCHOB. XMMHUYECKHE CBOWCTBA
Ha TpuUMepe xjopa (B3aMMOEMCTBHE € MeETallllaMHM, HEMETalJlaMH, ILIeI04aMu). XJIOPOBOIOPOA.
CongHast KHCJIOTa, XUMHUYECKHE CBOWCTBA, TOJy4yeHUE, TMpuMeHeHue. JlelictBue xiyopa u
XJIOPOBOZOPOZA HA OpPraHU3M uelloBeka. BaxxHelne XJI0puabl U X HaXOXKACHUE B IPUPOJIE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIC
crereHn okucieHus. CtpoeHHe M (U3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJa M CEpHI.



AmnnoTponHbie  MOIUGUKAIMKA KHUCIOpOAa M Cepbl. XUMHYECKHE CBOWCTBa cepbl. CepoBOAOpO,
cTpoeHue, (GU3NYECKUe M XMMUYEeCKHe cBoiicTBa. OKCHABI Cepbl KaK IMPEICTABUTENM KHCIOTHBIX
okcuaoB. CepHast KHCIIOTa, (PU3MUECKHUE U XUMUYECKHe CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kiacca
KHCIIOT U crenuduueckue). XuMUYECKHE PEaKIMH, JieXalllie B OCHOBE IMPOMBIILIEHHOTO crocoba
MOJIy4eHUsI CepHOM KHUCIOTHI. [Ipumenenue cepHoit kucioTel. CoM CEpHOM KUCIOTHI, KaueCTBEHHAs
peakius Ha cynbhar-uon. HaxoxxneHue cepsl u €€ COeTMHEHUN B pUpoje. XUMHUECKOE 3arps3HCHHE
OKpY>Karollen cpefbl COSIUHEHHUSIMH cepbl (KMCIOTHBIE NOXKIM, 3arpsA3HEHHE BO3yXa U BOJIOEMOB),
CHOCOOBI €ro NMpeA0TBPAaILECHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpymmbl. OCoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTENIEHU OKHCIEHHUS. A30T, pacHpOCTpaHEHHUE B MpUPOJE, (PU3NYECKHUE U XUMHYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoge. AMMuak, ero (u3MYeCKMe U XMMHUYECKUE CBOMCTBA, MOJyueHUE U
npumenenue. Conu aMMOHUS, UX (pU3MUECKHEe U XUMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peaxuusi Ha MOHbl aMMOHUS. A30THasi KUCJIOTa, €€ MoJlyueHHue, GU3NYecKue U XMMUYECKUE CBOMCTBA
(oOmuMe Kak IMmpencTaBUTENs Kilacca KUCIOT U cnenuduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEPAIBHBIX yH0OpeHuil. XuMHUYECKOe 3arps3HEeHHE OKPYXKAIoUIeH Cpemsl
COCMHEHUSIMHU a30Ta (KUCJIOTHBIC IOXKHU, 3arpsi3HEHUE BO31ayXa, MOYBbI U BOJ0EMOB). Docdop,
aymorporHbie Moaudukanuu Gocdopa, usndeckne nu xumudeckue cpoiictra. Okcun docdopa (V) u
dbocdopHas kucioTa, GU3NISCKUE U XUMUIECKUE CBOMCTBA, mosrydeHue. Mcnonap3oBanue pocdartos B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

OOmast xapakrepuctuka 1eMeHToB IVA-rpynmbel. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETNIEHU OKUCICHUS. YTJIEepoJ, aUIOTPONHble MOAW(UKAIMKM, PpacHpOCTpaHEHUE B MPHUPOJE,
¢usznueckue M XuMuyeckue cpoicTBa. Axacopobuus. Kpyroopor yriaepoma B mpuponae. Okcupsl
yriepoza, ux (pu3ndeckue U XMMHUECKUEe CBOWCTBA, JEHCTBHE HA JKUBBIE OpPraHU3MBbl, MOJIY4YEHUE U
IpUMEHEeHHe. DKOoJIornyeckue npoOieMsl, CBsI3aHHbIE ¢ OKcHIoM yriaepoja (1V), runotesa riamobanbsHOro
MOTEIUIEHUS] KJIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YrombHas Kuciora M e€ coiu, UX (usnyeckue u
XUMHUYECKHE CBOMCTBa, MOJy4deHHe M mnpuMmeHeHHe. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.
IlepBoHayabHbIe MOHATHS 00 OPraHMYECKUX BEIECTBAaX KaK O COeIMHEHMSX yriepoja (MeTaH, 3TaH,
STUJICH, alleTUJIEH, 3TaHOJ, TJIMLEPHH, YKCycHas KucioTa). [IpupojHble HCTOYHMKH YTIIEBOAOPOA0OB
(yroiab, nmpupoAHbIi Ta3, HePTb), MPOAYKTHl HUX IMepepadoTku (O€H3WH), UX poyib B OBITY U
npoMbliieHHOCTH. [loHATHE 0 GHMOOrHYecKy BaXKHBIX BELIECTBAX: JKHUpax, Oelkax, yrieBojgax — U ux
poJIu B )KM3HM uelnoBeKka. MaTepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COEANHEHU.
KpemHuuii, ero pusnueckue u XuMHYECKHe CBOWCTBA, OJTy4YeHUE U TpuMeHeHue. CoeTuHeHNs KPEeMHUS
B npupone. O0ume npeacrasiaeHus o6 okcuae kpemuus (V) u kpemuueBoit kucnore. CHUIMKATHI, UX
UCIIOJIb30BaHNE B OBITY, B IPOMBILIUIEHHOCTH. BaxHeine cTpouTerabHble MaTepUallbl: KepaMHUKa,
CTEKJIO, IIeMEHT, OeTOH, jxene300eToH. IIpobieMbl 0e30MacHOrO MCHOIB30BAaHUSA CTPOUTEIBHBIX
MaTEpUaJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3Ii0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHONM KUCIIOTHI, TPOBEIEHNE KaUeCTBEHHBIX
peaknuii Ha XJOPUIA-MOHBI M HAOJIOJICHHE NPU3HAKOB HMX MPOTEKAHHUS, OIBITHL, OTPaKaIOIINE
¢usnyeckue M XMMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), 03HAKOMJICHHE C 00pa3iaMu XJIOPUIOB (TaJIOTeHUIOB), O3HAKOMJIEHUE ¢ 00pa3aMu
ceppl U €€ coeaMHEHUsMU (BO3MOXHO HCIIOJIB30BAaHHME BHJICOMATEPHAIOB), HAOJIOJCHHE MpoIecca
oOyrJIMBaHMs caxapa MoJ ACHCTBHEM KOHIECHTPHUPOBAHHON CEpHOM KUCIOTHI, M3yYeHUE XUMUYECKUX
CBOWCTB pa30aBICHHOIN CEpHOW KUCIOTHI, MPOBEIECHNE KAadeCTBEHHOW peakiuu Ha CylIb(paT-uoH U



HaOJI0IeHNe TpU3HaKa e€ MPOTEKaHMs, 03HAKOMJICHHE ¢ (PM3UUYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa u
UX COeMHEHMH (BO3MOXKHO HCIIOJB30BAaHHE BHICOMATEPUANIOB), 00pa3laMH a30THBIX U (HOCPOPHBIX
ynoOpeHuil, moiyueHue, coOMpaHue, pacllo3HaBaHME U HM3yYEHHE CBOWCTB aMMHaKa, MpPOBEACHHE
KAueCTBEHHBIX pEaKIiil Ha MOH aMMOHHUSA U ¢ocdaT-uOH U H3YYeHHE MPU3HAKOB MX MPOTEKAHMUS,
B3alMO/JICIICTBUE KOHLIECHTPUPOBAHHOM a30THOM KHCIOTHI C MEAbI0 (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), M3YYECHHUE MOJEJICH KPHCTANTMYECKUX PEIETOK anMmasa, rpaduta, ¢ysuiepeHa,
O3HAaKOMJIEHHE C TMPOLIECCOM aJCOpPOLMH PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IMPOTUBOTa3a, MOJydeHUue, cCoOOMpaHue, paclio3HaBaHUE U U3YYEHHUE CBOICTB YIIIEKUCIIOTO
rasa, MpoBeJICHNE KAUeCTBEHHBIX PEaKIMi HAa KapOOHAT M CHUJIMKAT-WOHBI M M3Y4YE€HUE MPU3HAKOB MX
IIPOTEKAaHUs, O3HAKOMJIEHME €  MPOAYKLUMEH  CHJIMKATHOM  IMPOMBIIIJICHHOCTH,  pElIeHHe
SKCIEPUMEHTANIbHBIX 3a/a4 110 Teme «BaxkHeie HeMeTamibl U UX COSAUHEHUS».

MeTtaJuibl M UX COeAMHEHUS

OOmiast xapakTepUCTHKAa XWMHYECKUX 3JIEMEHTOB — METAJIOB HAa OCHOBAHWMHU HX TIOJOXKEHHUS B
[Tepuonnueckoii cucreme xummuueckux snemeHToB J[. . MenneneeBa u crpoenus atromoB. CTpoeHue
MeTaJuloB. MeTaimnyeckas CBI3b M METaJUIMUECKasi KPUCTAINIMYECKAsl PEIETKA. DIEKTPOXUMUYECKUN
psiA HampspDKeHU MeTayuioB. DHU3MYecKHe W XHMUYECKHEe CBOWCTBAa MeTauioB. OOmue crnocoOsl
noJjiyueHus: MetasuioB. [loHsATHE 0 KOPPO3UU METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
Crnnasel (CTallb, 4YyT'yH, JIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBILIIEHHOCTH.
[llenounble Mertamibl: mnonoxeHue B Ilepuoamueckoil cucreme xumuueckux ssementoB [ .
MenieneeBa, CTpOCHHE UX aTOMOB, HaXOXKJIeHHE B ipupoae. duznyeckre 1 XUMUYECKUEe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIbI U TUAPOKCUIBI HATpUS U Kanus. [IpuMeHeHne menoyHbIX MeTalaoB
U UX COCIMHECHUM.

[IlenoyHo3eMenpHblE METAUIBI MarHuii W KaupLui: nosoxeHue B Ilepuogudeckoit cucreme
xumuueckux ayeMeHToB JI. M. MenneneeBa, cTpoeHHME HUX AaTOMOB, HAaxOXICHHE B IIPUPOAE.
dusnuecKkue U XMMHUYECKUE CBOMCTBA MarHus M Kanblivs. BakHeimue coequHeHns KanbLus (OKCHI,
TUJIPOKCHL, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxxenne B Ilepmonnueckon cucremMe xumudeckux snemeHToB [[. M. MeHnneneesa,
CTPOCHHME aToMa, HaxoXKIeHWe B npupoge. Pusnueckne M XMMHYECKHE CBOMCTBA aIIOMHMHMSL.
AmdorepHbIe CBOMCTBA OKCHIA U THUPOKCHIA ATFOMUHMUSL.

Keneso: nonoxenue B [leproanueckoi cucreme xumuueckux 3neMeHToB /. 1. Menzgeneesa, ctpoenue
aToMa, HaxoKJeHue B mpupoje. Puznyeckue U XUMUYECKUe CBONCTBA jkese3a. OKCHIbI, THAPOKCHUIBI U
comu xene3a (1) u xenesa (I11), ux cocras, cBoiicTBa U MOTyUEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMd METauIoB U CIUIaBOB, UX (U3NYECKUMHU CBOICTBaMH, H3yueHUE
pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXKHO HCIOJB30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJEHCTBUS OKCHJIA KalbIUs U HATPUsI C BOAON (BO3MOYXHO HCIIOJIb30BAaHUE BUIAEOMATEPUAJIOB),
UCCIIEIOBAaHUE CBOMCTB XKECTKOW BOJBI, NpOIEcca TOPEHHs JKele3a B KHCIOpoAe (BO3MOXKHO
MCI0JIb30BaHUE BHI€OMATEPUANIOB), IPU3HAKOB MPOTEKaHMs KaueCTBEHHBIX peakluii Ha MOHBI: MarHus,
KaJIbIIMS, aTFOMHUHMS, IMHKA, kene3a (1) u sxenesa (111), menu (1), HaGnroaeHne 1 onrMcanue MPoOIEecCoB
OKpallMBaHUsl IUIAMEHW HWOHAMM HATpWsl, Kalusd W Kajablusd (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THAPOKCH/IA ATIOMUHHUS U THAPOKCHIA IIMHKA,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BajkHeWIne MeTasulbl U UX COSUHEHUSD.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemecTBa n marepualibl B MOBCEAHEBHOM KU3HU YEJIOBEKA. be30macHOe MCIOIb30BaHUE BELIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBast moMOIb MPH XMMUYECKUX 0XKOTaX U OTPaBJICHUSIX.



XHUMHYECKOE 3arpsi3HEHUE OKpYKAIoIIel cpelpl (IIpeseibHasl J0IMyCcTUMasi KOHLEHTpPAlus BELIECTB,
nanee — [1/1K). Posib XuMuu B pelieHHUH SKOJIOTHYECKUX MTPOOIEM.

Xumuueckuii IKCnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, IOJUMEPHBIE MATEPHUAJIbI).
Mesicnpeomemnvie ceasu

Peanuzanus MeXIpeIMETHBIX CBsI3€d INPU WM3YYEHMHM XHMHUHM B 9 KJlacCe OCYLIECTBIISIETCS 4epes
UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M IOHATHH, SBIISIOLIMXCS
CUCTEMHBIMU JJIs1 OTJEIJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OOurre ecTecTBEHHO-HAYYHBIC TOHSATHS: HAy4YHBIH (DakT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTES,
KiaccuuKanus, MepuogMIHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOJCIMPOBAHIE, U3MEPEHUE, MO/IEIb,
SBJICHUE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTepUAJIbI.

@dusuka: MaTepus, aroM, 3JIEKTPOH, IIPOTOH, HEMTPOH, MOH, HYKIHWJA, WU30TOIbI, PaJIUOAKTUBHOCTB,
MOJIEKYJa, AJIEKTPUYECKUH 3apsil, NPOBOJHUKH, MOJYIPOBOJHUKH, IUIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeN0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, Ia3, pacTBOp, pPacTBOPUMOCTb,
KpUCTaJNIMYecKass peléTka, CIUIaBbl, (pU3MUECKUE BEJIMYMHBI, €AMHUIBI H3MEPEHHUs, KOCMUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

Buonorus: porocunres, aprxanue, buocdepa, skocucreMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOJIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHbIE OPO/IbI, MOJIE3HbIE UCKOMAeMble, TOILIMBO,
BOJIHBIE PECYPCBI.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IPOTPaMMbI OCHOBHOT'O O0IIET0 00pa30BaHMsI JOCTUTAIOTCS B XOIE
OOy4eHUs] XMMHU B €IMHCTBE Yy4eOHOW M BOCIUTATEILHOW JEATEIBHOCTH B COOTBETCTBHU C
TPaJAMIUOHHBIMA POCCHUCKUMH COIIMOKYJIBTYPHBIMA M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
OPUHATEIMA B OOIIECTBE TpaBWJIaMH W HOPMAaMH TIOBEACHHS M CIIOCOOCTBYIOT Tpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATTM3AINHI 00yYarOIIXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAINH M PACIIUPEHHE OIBITA ICATSIBHOCTH Ha €€ OCHOBE, B TOM YHCIIC
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOT'O OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACIIE/IHIO,
MOHUMAHUS 3HAYCHUSI XUMHUYCCKOW HAYKU B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJICTh
JIOCTOBEPHON HMH(pOpPMAaIMell O MEPENOBBIX JOCTH)KEHHSIX M OTKPBITHAX MHUPOBOH M OTEYECTBEHHOM
XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHUAX 00 YCTPOHCTBE MHpa U OOLIECTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

NPEJICTABICHUS O COIMATBbHBIX HOPMax M TMPaBHIAX MEKIMYHOCTHBIX OTHOIICHHIH B KOJUICKTHBE,
KOMMYHUKAaTHBHOW KOMIICTEHTHOCTH B OOIIGCTBEHHO IIOJIE3HOM, Y4eOHO-HCCIIeOBATEIBCKON,
TBOPYECKON M IPYTUX BHUAAX JIESATEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOMW ACSTEIbHOCTH
IpU BBINOJHCHUH YYEOHBIX, MMO3HABATENBHBIX 33/1a4, BBIOJIHCHUU XUMHYECKHX SKCIICPUMEHTOB,
CO3/1aHHU Y4EOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHHIO M B3aHMOIIOMOIIH B IPOIECCE ITOM
y4eOHOU JesATENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE M IMOCTYNKH CBOMX TOBapHIICH C
MO3HIUH HPABCTBEHHBIX M MPABOBBIX HOPM C y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYITKOB;



3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUE MPEIACTABICHUS O BELUIECTBE M XUMHUYECKOM pPEaKUUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIINE OCHOBY JUIsl IOHUMAHMS CYILIHOCTH HAy4YHOH
KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3IX
YyeJoBeKa C IPUPOIHOU CPeIoi, O POIU XUMHUHU B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIC MOTHBBI, HAIIPABJICHHBIE HA TIOTY4Y€HUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOAUMBIE IS
OoOBsiCHEHHs] HaOJIOJaeMbIX MPOIECCOB U  SBJICHUM, IO3HABATEIbHOW, WH(OPMALMOHHOW U
YUTATEIbCKON KYJIbTYPHI, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIbHONH pabOThl ¢ y4EeOHBIMU TEKCTAMH,
CIPaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKUMH CPECTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K OOyYeHHI0 ¥ TIO3HAHUWIO, JIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOM U HCCIENOBATENbCKONW JAESITeITbHOCTH, K OCO3HAaHHOMY BBHIOODY
HAMpPAaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) hopMupOBaHNS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KHU3HU, OCO3HAHUE TMOCIEACTBUI U HEMPUATHE BPEAHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsl, HApPKOTHUKOB, KypeHHs), HeoOXOIUMOCTU COOJIOJACHHUS MpaBuil O€30MacHOCTH TIpH
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY H3y4eHHUIO0 Ipodeccuil u Tpyaa pa3InyHOro Poja, yBaKEHUE K TPyIy U
pe3ynbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YMCIIE HA OCHOBE IIPUMEHEHHUs NPEIMETHBIX 3HAHUU 110
XUMHH, OCO3HAHHBIA BbIOOp HMHIUBUAYaIbHOW TPACKTOPHH MPOJOIKEHUS 00pa3oBaHUS C YUYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIIEIHON TNpo(ecCHOHAIBHOM JeATETbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJlanTHPOBATHCA B MPO(ECCHOHANBHOM cpene;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

AKOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJe KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI, MOHMMAHHUE LEHHOCTU 3JI0pPOBOr0 U 0Oe30macHOro odpasa >KHU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXMUYECKOMY 3/I0pPOBbIO, OCO3HaHHME ILIEHHOCTH
coOoIeHHs TpaBuil 0€30MacHOro MOBEJEHMS NMpH paboTe ¢ BELIECTBaMH, a TaKXKe B CUTYalHsX,
YIPOXKarMUX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOTy4aeMble MPU U3YUYEHUU XUMUH, JJIs pEeIIeHUs 3a]1a4, CBA3aHHbIX
C OKPYKaIOIleW MPUPOAHOU CPEIOW, IS MOBBIIICHUS YPOBHS DKOJIOIMYECKOW KYJIBTYPBI, OCO3ZHAHMS
r7100aIbHOTO XapakTepa 3KOJOrMYECKUX Mpo0iIeM U MMyTel UX pelieHus OCPEICTBOM METOI0B XUMHH,
9KOJIOTUYECKOIO MBIIUIEHHUS], YMEHUS PYKOBOJICTBOBATHCS UM B [I03HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe mMeranpeaMeTHBIX pe3yJlbTaTOB BBIACISAIOT 3HAUUMBIE JJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS
oOlieHay4YHble TIOHATHS (3aKOH, TEOPHs, PUHIUI, TUII0TE3a, (DAaKT, CUCTEMA, NTPOLIECC, IKCIEPUMEHT U
JpYyToe.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax U IO3BOJISIOT Ha
OCHOBE 3HaHMUH U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIETTOCTHON HAYYHOH KapTHHE MUPA,
U YHUBEpCaJIbHbIE yueOHbIe NeHCTBUS (T03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC), KOTOpPHIE
o0ecneunBalOT GOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY TJIAHUPOBAHHUIO M OCYILECTBICHHIO
y4eOHOU JeATEeTLHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIE NelCTBUS

ba3oBble JlornyecKkue AeicTBHA:



YMEHHUS UCTIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHHUS IIPH OCBOCHUU 3HAHMIA: PACKPBIBATH CMBICI
XUMHAYECKUX TOHATHH (BBIICIATh UX XapaKTEpHbIe MPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C JPYTUMHU
HOHSATHAMH), HCIIOJBb30BaTh IMOHATHS JUIi OOBSCHEHHS OTICNbHBIX (DAaKTOB M SIBJICHUH, BBIOMPATH
OCHOBAaHMS M KpUTEPHU JUI KIacCU(PHUKAIMM XHMHUYECKHX BEIIECTB M XUMHYECKUX PEaKIHi,
YCTaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXKIY OOBEKTaMU H3YyYCHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIC, IeJyKTUBHBIE, 10 aHAJIOTHH), JIEJIaTh BHIBOJIBI U 3aKIIOUCHUS;

yYMEHHE IPUMEHSTH B IPOLIECCE MO3HAHMS TTOHATHUS (TIPeIMETHBIC U METAIIPEIMETHBIC), CHMBOJINYECKHUE
(3HAKOBBIC) MOJIENM, MCHOJb3yeMble B XMMHH, IPEOOpPA3OBHIBATH IIMPOKO NPHMEHSIEMbIE B XHMHUH
MOJICJIbHBIE TPEJICTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI 3JIEMEHTa), XUMHUYecKas (opmyna u
ypaBHEHHE XMMHYECKOW PEaKUWU — IMPH PEIICHHH Yy4eOHO-TI03HABATEIbHBIX 3a/1a4, C y4ETOM ITHX
MOJICTIbHBIX IPEJCTABICHUH BBIBIISATH M XapaKTEPU30BATh CYLIECTBEHHBIC IMPH3HAKU H3y4aeMBIX
OOBEKTOB — XHMMHYECKMX BEIIECTB M XMMHYECKHX DEaKIHMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYMHHO-CJICICTBEHHBIE CBS3H U MIPOTUBOPEYHS B M3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ucciegoBaTebcKue 1elicTBUS:

YMEHHE UCIIOJIb30BaTh [TOCTABICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS, a TAK)KE B KAYECTBE
OCHOBBI U151 YOPMHUPOBAHUSI THITOTE3BI IO MIPOBEPKE MPABHIBHOCTH BHICKa3bIBAEMBIX CY)KICHUIA;
npUOOpEeTeHNE OMBITA 110 TUIAHUPOBAHHIO, OPTAHU3ALMHU U TIPOBEICHUIO YICHUIECKUX IKCIIEPUMEHTOB,
YMEHHE HaOIoJaTh 3a XOJOM IIPOIecca, CaMOCTOATENBHO IPOTHO3MPOBATh €ro  pe3yibTar,
¢dopmynupoBaTh O0OOLIEHUS M BBIBOABI 110 pe3yjibTaTaM HPOBEAEHHOIO OIBITA, HCCIECIOBAHUS,
COCTaBJIATh OTYET O MPOJIETaHHON paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHATM3UPOBATH W MHTEPIPETHPOBATH WHPOPMALUIO PA3IUYHBIX BUIOB U (HOpM
MPEJCTaBICHUS, IOIYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIOMYJISIpHAs IUTepaTypa XMMUYECKOT O
coJiep KaHusl, CIpaBOYHbIE TOCOOMsI, pecypchl HTepHeTa), KpUTUYECKHU OLIEHUBATh IPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHATHh pa3IMYHbIe METOABI M 3almpoChl NpU TOHWCKE M OTOOpe HWHPOpPMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAWMBIX ISl BBIOJHEHHsS YYEOHBIX M ITO3HABATENBHBIX 3a/1a4
OIpeNIeIEHHOIO THMA, NPUOOpEeTEeHHe OmbITa B 00JacTH MCIOJIB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaZICHHE KYyJIbTYpPOH AaKTHBHOIO HCIIOJNb30BAaHUS PA3IHMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BRIOUPATh ONTUMAIIBHYIO (hOpMY TTPEICTaBICHHUS WH(POPMAIUU U
WILTIOCTPUPOBATh pellaeMble 3aa4d HECIIOKHBIMH CXEMaMH, TuarpaMMaM#, IpYyrumMu (popmamu
rpaduKu ¥ UX KOMOMHAIUSMU;

YMEHHUE HCIOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce Y4eOHOH M UCCIEeI0BaTEIbCKON AEATEIbHOCTH
WHPOPMAIIMIO O BIMSHUU TPOMBINIJICHHOCTH, CEITBCKOTO XO3SIICTBa W TPAaHCIOPTAa HA COCTOSHUE
OKpY>Karolel MpUpPOTHON CpPEebI.

KomMMyHuUKaTHBHBbIe YyHHBepcalbHble Y4eOHbIe qelicTBHA:

YMEHUS 33/1aBaTh BOMPOCH! (B XOj€ auanora v (WIn) AUCKYCCHUH) MO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMyIHPOBATH CBOW MPEIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS TPEITIOKESHHOH 3a/1a9H;

YMEHHUSI TIPEJCTABIATh TOJyYEHHBIE pPe3yJIbTaThl TO3HABATEIBHON MACATEIBHOCTH B YCTHBIX W
MUCHMEHHBIX TEKCTaX; AeaTh MPE3EHTALUIO PE3yIbTATOB BBIMOJHEHHUS XUMHUYECKOTO HKCIEPUMEHTA
(;mabopaTopHOro omeiTa, Ja00paTOPHOH pabOTHl MO HCCICIOBAHUIO CBOWCTB BEIIECTB, Yy4eOHOTO
MIPOCKTA);

YMEHHsSI Y4eOHOTOo COTPYyIHHYECTBA CO CBEpCTHHKAaMH B COBMECTHOH IIO3HABAaTENbHOH W
HCCIIEIOBATEIBCKON JIEATEIBHOCTU MPH PELICHUH BO3HMKAIOIIMX MpoOJIeM Ha OCHOBE y4y&éTa OOIIMX
MHTEPECOB M COTJacOBaHMA NO3MLUN (0OCYKIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE ULITYPMBI,



KOOPJMHAILIMS COBMECTHBIX JEHCTBUIA, ONpe/eNieHne KPUTEPUEB MO OIEHKE KauecTBa BBIMOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOATENIbHO  OINpEeAeNATh LEIu  JEATEIbHOCTH, IUIAHUPOBaTh, OCYILIECTBIATH,
KOHTPOJIHMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BBIOMPATh HamOojee
3¢ (heKTHBHBIE CITOCOOBI pEIICHHSI yYeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSATEIHHO COCTABIISITH UIIH
KOPPEKTUPOBATh NPEIJI0KEHHBINA aITOPUTM JACUCTBUI IIPU BBIIOJIHEHUH 33JaHUN ¢ YUETOM MOITYyYEHUS
HOBBIX 3HaHMM 00 H3yuaeMbIX OOBEKTaX — BEUIECTBAX M pPEaKIUSAX, OLIEHWBATh COOTBETCTBHUE
MOJYYEHHOTO PE3YyJbTaTa 3asBICHHOW L€, YMEHHE HCIIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTBHI,
IIpeAJIaracMbl€ B yCIOBUU 3a/1aHUMN.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeameTHBIX Pe3yabTAaTOB MO OCBOEHHUIO 00S3aTEIbHOIO COACpPKAHUS, YCTaHOBJICHHOI'O
TaHHOU (peepanbHOM pabouel MporpaMMOil, BBIICISIFOT: OCBOCHHBIC 00yJaIONIMMICS HAyqHBIC 3HAHWS,
YMEHUSI M CIIOCOOBI JEHCTBHIA, crnenupuveckue s TPeAMETHOH ob0nactu «XHUMHUS», BUIBI
JEeSTeIbHOCTH IO MOJIYy4EHHIO0 HOBOT'O 3HAaHUS, €T0 HHTEPIIPETALUU, TPeoOpa30BaHUIO U TPUMEHEHHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIHX.

K xoHny oOyuenus B 8 kJjacce npeaMeTHbIEe pe3yibTaThl HAa 0Aa30BOM YPOBHE JOJIKHBI OTpPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

o PacKpbIBaTh CMbBICI OCHOBHBIX XMUMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
MIPOCTOE BEILECTBO, CJOKHOE BEILIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJAHAs), BAJEHTHOCTD,
OTHOCUTEINIbHAs aTOMHasi M MOJIEKYJsipHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBast 101 XMMHYECKOTO 2JIEMEHTa B COETMHEHUH, MOJIAPHBINA 00BEM, OKCHJI, KUCIIOTa, OCHOBaHHE,
COJIb, DJIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKUCICHUSI, XUMUYECKasl PEaKIns, KIacCu(PuKaius peakimii:
peaKIMy COCTUWHEHHUS, PEAKIMU Pa3JIOKECHMs, PEaKIMH 3aMelIeHUus, peakiuu OOMEHa, 9K30- H
SHAOTEPMUUYECKUE PEAKIMH, TETUIOBOW 3(h(eKT peakiuu, sSIpo aToMa, dJIEKTPOHHBIN CIOM aToma,
aTOMHasi OpOUTallb, PaUyC aTOMa, XMMHUUYECKasl CBSA3b, MOJSPHAS U HETONSIpHAs KOBaJCHTHAs CBS3b,
WOHHAas CBsI3b, NOH, KATUOH, aHMOH, PACTBOP, MacCOBast 10JIs BEIeCTBa (ITPOLIEHTHASI KOHIIEHTpPAIIHs) B
pacTBope;

o WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSThH 3TU MOHATUS TIPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

o WCIIONIb30BaTh XMMHUYECKYI0 CHMBOJUKY [JISl COCTaBJeHHsS (OpPMYT BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIINI;

o OTIpEe/IeNIATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENEHb OKHCIICHUS
JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, NPUHAUIEKHOCTh BEHIECTB K OMPEIEIEHHOMY KIacCy
COeMHEHNH 1Mo QopMmyiaMm, BHUJ XUMHUYECKOW CBs3M (KOBaJCHTHAas W HOHHAs) B HEOPTraHMYECKHX
COC/IMHCHMSIX

° packpsiBaTh cMmbIci [lepuoguueckoro 3akona JI. 1. MennaeneeBa: 1eMOHCTPUPOBATh TOHUMAaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT MX MOJ0XeHus B [leprnoandeckoi
CUCTEME, 3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJSIPHOTO
y4eHus, 3akoHa ABOraapo;

o OMHCHIBATh M XapaKTepu3oBaTh Tabmu4Hyto ¢opmy [leprogudeckoll CHCTEMBI XUMHYECKHX
AJIEMEHTOB: PA3JIM4aTh MOHATUS «rJIaBHas moarpynna (A-rpymma)» u «mobouHas moarpynmna (b-
rpynma)», Manble W OOJbIINE MEPHUOABI, COOTHOCHTh 0003HAYCHHs, KOTOPhIE MMEIOTCS B TaOJUIle
«Ilepuoguueckas cucrema xuMuudeckux dmeMeHToB J[. M. MenneneeBa» ¢ 4YUCIOBBIMU



XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj spa, oOIIee YHcIo
3JIEKTPOHOB U pacHpeiesieHue UX MO 3JIEKTPOHHBIM CJI0SIM);

o KJIaCCU(UIIUPOBATh XUMHUYECKHE IJIEMEHThI, HEOPraHUYEeCKHE BEIIeCTBA, XUMHUUECKHE peaKlnuu
(110 YMCITy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY YD PEKTY);

o XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/Iasi OMHMCAHUE MPUMEpPaAMH MOJEKYJISPHBIX YpPaBHEHUIl COOTBETCTBYIOLIMX XUMHYECKHX
peaKIuii;

o MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O0 COCTaBa, BO3MOKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBpAICHU B Pa3INYHBIX YCIOBUSX;

o BBIYHCIIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAcCCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyIie COeAMHEHUS, MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl 1O YPAaBHEHHUIO XMMUYECKOM peaKIuu;

o MPUMEHSATh OCHOBHBIC OTIEPALIMH MBICIUTEIHHONU ACATEIHLHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
00001IeHNe, CHCTEeMAaTU3aINI0, KIacCH(DUKAINIO, BEIIBICHHE TPUINHHO--CIICICTBEHHBIX CBS3CH — IS
W3y4YeHUs CBOMCTB BEIIECTB M XMMHUUYECKHX PEAKIUM, €CTeCTBEHHO-HAYYHbIE METOIbl MO3HAHHUS —
HaOI0/IeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );

o CJIeI0BaTh MpaBUJIaM IMOJIb30BAHUS XUMUYECKOU MOCYAON U 1a00paTOpHBIM 00OPYIOBaHHUEM, a
TaK)Ke MpaBWwiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIMOTHEHHIO
7a00PATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia
1 KHCIIOPO/1a), IPUTOTOBJIEHUIO PaCTBOPOB € ONPEEIIEHHON MaccOBOIl 10J1€H pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh U MPOBOAUTH XUMHUYECKHE HKCIIEPHUMEHTHI MO PACIO3HABAHUIO PACTBOPOB INEJOYEH U
KHCIIOT C TIOMOIIbIO HHAUKATOPOB (JIakMyc, peHoadTanenH, METHIOPaHK U IpyTHe).

K xoHny oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI OTpPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCSA YMEHUH:

o pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATHUM: XUMUYECKUIN AJIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, ITPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAJIGHTHOCTD, DJIEKTPOOTPHUIIATEIIBHOCTb,
CTETIeHb OKHCIICHUS, XMMHUYECKas pPeaklMs, XUMUYecKas CBA3b, TEIUIOBOM AP (EeKT peakluu, MOIb,
MOJIIpHBIA  00BEM, pPACTBOpP, DIEKTPOIUTHI, HEINEKTPOIUTHI, DIIEKTPOIUTHYECKAs IUCCOIUAINS,
peakuuu HOHHOTO OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble UM HEOOpaTUMbIe
peaKIyy, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, OKHCINUTEIh, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTAHOBJICHHE, aJJIOTpOnus, aMQpOTepHOCTb, XHWMHYECKas CBI3b (KOBAJIEHTHAs, WOHHas,
MeTaJNTN4ecKasi), KpUCTaJUIMuecKas perérka, KOppo3us METauioB, CIIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

o WJLTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYCECKUX TIOHATHH U IPUMEHSATH 3TH MMOHATHS TIPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUH;

o WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJISi COCTaBJICHHS (OpPMYJ BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIINIL;

o OTIPENIECTISAITh BAJCHTHOCTh W CTETECHb OKHCICHHUS XUMHUYECKHUX DJEMEHTOB B COCIUHEHHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEILIECTB K ONpeAeIEHHOMY KJIacCy COeIMHEHUH 1o popMyiiam,
BUJI XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUTMUECKas) B HEOPTaHUYECKUX COCTUHEHHSX,
3apsi]] MOHA MO0 XUMHUYECKOW (opMylie, XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM PerIETKN KOHKPETHOTO BEIlEeCTBa;

o packpsiBaTh cMbich [lepuognueckoro 3axkona [[. M. MeHneneeBa M JAEMOHCTPUPOBATH €r0
MMOHMMAaHUE: OMUCHIBATh U XapaKTepHu30BaTh Ta0IMuHyI0 hopmy [leproanueckoit cucTeMbl XUMUYECKIX
AJIEMEHTOB: pa3iuyaTh TMOHATUA «IJaBHas moarpynna (A-rpymma)» u «mobounas moarpymma (b-



TpyIIa)y», Malibie ¥ OOJBIIHNE MIEPUOIBI, COOTHOCUTH 0003HAYCHHUS, KOTOPHIC UMEIOTCS B IIEPUOINICCKOM
Ta0JInIe, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsijl
sapa, o0Iee YUCIO0 JICKTPOHOB M PACHpPECNICHHEe UX 10 JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHCHUU CBOWMCTB AJIEMEHTOB M MX COCTUHCHUH B MpeEieax MaJIbIX MEPHOIOB U
TJIABHBIX MOATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;

J KJIACCU(PUITUPOBATh XUMHUYECKUE IJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA, XMMHUCCKUE PEaAKIIUU
(o YMCIy M COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3P (dEKTy, M0 M3MEHEHHIO
CTCTICHEW OKUCIICHUS XUMHUYECKUX dJIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHENU(UICCKHEe XUMHUYECKHE CBOMCTBAa MPOCTHIX H
CIIO)KHBIX BEILECTB, IMOATBEPIXKAAs OIMHMCAHUE MPUMEpPAMH MOJICKYJISIPHBIX M HOHHBIX ypPaBHEHUUN
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHIA;

. COCTABJIATh YPABHEHHUS AICKTPOJIUTUICCKOMN JUCCOUAIIMH KHCIIOT, EJIOUEH 1 COJICH, TOJIHBIC U
COKpaIlll€HHbIE YpPaBHECHHUs PEAKIMd HOHHOTO OOMEHA, YpPaBHEHUS PEaKIMW, TOJITBEPKIAIOIINX
CYIIECTBOBAHHE TCHETHUYECKOM CBSI3M MEXK]y BEIISCTBAMU PA3IMIHBIX KJIACCOB;

. PacKpBIBaTh CYIIHOCTh OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

o MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOSHUS, BO3MOKHOCTH TTPOTCKAHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

o BBIYUCIISATH OTHOCHTEIBHYIO MOJICKYJSIPHYIO U MOJSIPHYEO MAacChl BENIECTB, MAacCCOBYIO JIOJIO
XHUMHAYECKOTO JJIEMEHTa 10 (OpPMYIIe COeTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOINUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOUN PEaKIny;

o coOirofaTh MpaBuiia MOJ30BAHUS XUMUYECKOW MOCYI0N U 1a00paTOpHBIM O00OpYIOBAaHUEM, a
TaKke NpaBHia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUHM C HHCTPYKIUSMH IO BBIMOJTHEHUIO
1ab0PaTOPHBIX XMMUUYECKUX OMBITOB IO MOTYYSHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U
YTJIEKUCIIOTO Ta3a);

o MPOBOAWTH PEAKIMH, TOJATBEPKIAIONINEe KAYSCTBEHHBIM COCTAaB PA3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPUI-, OPOMUI-, HOAUI-, KapOoHAT-, hocdaT-, CHINKAT-, CyIbdaT-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS W HMOHBI M3yYEHHBIX METAJLIOB, NMPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BEIIECTB;

. MPUMEHSTh OCHOBHBIE OTEPAIlUU MBICIUTEIHHON NEATEeIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
00001IIeHNEe, CHCTEMAaTH3aINI0, BBISBIICHUE TIPUIUHHO-CIICICTBEHHBIX CBS3CH — JIJIS U3YYCHHS CBOWCTB
BEIIECTB M XHUMHUYECKHUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHWS — HaOJIOJICHHE,

HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaﬂBHBIﬁ n MLICHCHHBIﬁ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK
' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIACChI bu6mmoteka IIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' 2 ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBO yacoB
Ne Kontp pakr Jlata JJIeKTPOHHbIE
0JIbHBI HYeCKH undposbie
n/ Tema ypoka Bceer HU3y4eHu
- o e e a odpa3oBaTejbHbIE
padoTt paodoTt pecypchl
bl bl
IIpenmer xumun. Poiib XUMHUHU B 5KU3HU 4YEJIOBEKA Bubmzorexa LIOK
1 p ’ ’ 1 https://m.edsoo.ru/ff0d2
Tena u BemecTBa
10c
bu6mmoreka [IOK
2 ITonsiTHe 0 MeTONAX MO3HAHUA B XUMUH 1 https://m.edsoo.ru/ff0d2
27e
[IpakTuueckas pad6ora Ne 1 «IIpaBuia paboTsl B bubnuoreka [IOK
3 nabopaTopuu U IPUEMBI OOpaIIeHUsI C TaOOPATOPHBIM 1 https://m.edsoo.ru/ff0d2
000pyTI0BaHUEM 3dc
Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieneHus Bubmzorexa LIOK
4 . ’ 1 https://m.edsoo.ru/ff0d2
cMmeceit
6ca
. bu6nmoreka [JOK
IIpa eckast padbota Ne 2 «Pa3nenenue cmece a
5 paitHHeckast pabot . AleneHme cmeceit (i 1 https://m.edsoo.ru/ff0d2
pUMepe OYUCTKU TIOBAPSHHON COJIH )» 8¢8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2
a6e



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

XUMHYECKHUE IIEMEHTBI. 3HAKHU (CUMBOJIBI)

bubmuorexa [JOK

7 https://m.edsoo.ru/ff0d2
XUMUYECKHUX JIEMEHTOB
be8
bubmuorexa [JOK
8 [IpocThie U COXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2
a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2
ds0
3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas bubnnorexa [HOK
10 dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2
3JIEMEHTOB eae
OtHocuTenbHas aToMHas macca. OTHOCUTENbHAS bubmorera [JOK
11 ' https://m.edsoo.ru/ff0d3
MOJICKYJIIpHas Macca
23c
bu6mmoreka [IOK
12 MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH https://m.edsoo.ru/ff0d3
90c
bu6mmoreka [JOK
13 KonuuectBo BemectBa. Monbs. MosnsipHas Macca https://m.edsoo.ru/ff0d5
230
DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKas bubmorexa [JOK
14 ’ https://m.edsoo.ru/ff0d3
peakius ha
[Ipu3Haky U yCcI0BUS TPOTEKAHUS XUMUIECKUX bubmorexa [JOK
15 P . 4 P https://m.edsoo.ru/ff0d3
peakiuit al6
3aKOH COXpaHEHUs1 MAaCChl BELIECTB. XUMUYECKUE bubmorexa [JOK
16 P ' https://m.edsoo.ru/ff0d3

ypaBHEHUS

b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIMYECTBA, MaCChl BEIICCTBA I10

bubmuorexa [JOK

17 . https://m.edsoo.ru/ff0d5
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA 208
. bubmuorexa [JOK
Knaccudukanust XaMUIecKuX peakiuii (COeTMHEHHMS,
18 https://m.edsoo.ru/ff0d3f
pasoXKeHUs, 3aMeleHus, 0OMEHA) 34
M. B. JIOMOHOCOB — y4€HBIN-3HUUKIIONEINUCT. bubmorexa LOK
19 . https://m.edsoo.ru/ff0d4
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 0ca
bubmuorexa [JOK
KontponbHas pabora Nel o reme «BemectBa u
20 P P - https://m.edsoo.ru/ffod4
XUMHUYECKHE PCAKITU
290
Boznyx — cmech razos. Coctas Bo3ayxa. Kuciopon bubmorexa HOK
21 ] ' https://m.edso0.ru/ff0d4
— 3JIEMEHT U TpocToe BemniecTBo. O30H 450
. bu6mmorexka [IOK
®dusnveckue 1 XUMHYECKUE CBOMCTBA KHCIIOPO1a
22 https://m.edsoo.ru/ff0d4
(peakuu okucineHus, ropenue). Ilonstre 00 okcugax 614
CriocoObI MoTydeHUsT KHCIIOpo/ia B 1abopaTopuu 1 bubmorexa LOK
23 1 P patop https://m.edsoo.ru/ff0d4
MPOMBINIICHHOCTH. [IpuMeHenne kucnopoaa 97a
TennoBoii 3¢ ekt XuMUIecKoi peakuu, NOHATHE O bubnnoreka [JOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4
SHIOTEPMHUYECKUX PEAKLIUAX 790
TonnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHNe bubmorexa LHOK
25 https://m.edsoo.ru/ff0d4
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPAICHHS cda
bu6mmoreka [IOK
[Ipaktrueckas padora Ne 3 mo reme «llonmydyenue u
26 P P T4 https://m.edsoo.ru/ff0d4

CO6I/IpaHI/IC KHCJIOpOJa, U3YUCHUC CTO CBOMCTB»

ae2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bomopoa — 35meMeHT 1 MpocToe BEIEeCTBO.

bubmuorexa [JOK

27 https://m.edsoo.ru/ff0d4
Haxoxnenue B npupone ddo
®dusnyeckue 1 XUMHYECKHE CBOMCTBA BOIOPOIa bubmorexa [IOK
28 PO https://m.edsoo.ru/ffod4
[Ipumenenue Bogopoaa ddo
bu6mmoreka [JOK
29 [ToHsiITHE O KUCIOTAX U COJISAX https://m.edsoo.ru/ff0d5
0d2
bubmuorexa [JOK
30 Crioco0sI MoTydeHus BOAOPO/ia B JIAOOpaTOPUH https://m.edsoo.ru/ff0d4
ddo
31 [TpakTuueckas padota Ne 4 o Teme «HOJvaquHe u ]hstlffsj?;lafgsaogr(zlllffo daf
coOupaHue BOAOPOJIa, H3YICHHUE €0 CBOMCTBY 42
bu6mmorexka [IOK
32 MonsipHblil 00BEM ra3oB. 3aKk0oH ABOTaapo https://m.edsoo.ru/ff0d5
42e
Brruucnenus 00b€Ma, KOJTUYECTBA BEIISCTBA ra3a 1Mo bubmorexa [JOK
33 ’ . https://m.edsoo.ru/ff0d5
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WU 00BEMY 520
Berancnenus 005EMOB ra30B 10 YPaBHEHUIO PEAKITUU bubmorexa LOK
34 . P N p https://m.edsoo.ru/ffod5
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI ra30B 708
bu6mmorexa [IOK
35 dusnyeckue n XUMUYECKHE CBOMCTBA BOJIEI https://m.edsoo.ru/ff0d5
87a
bu6mmoreka [IOK
36 CocraB ocHoBanwuii. [ToHsiTHE 00 MHAUKATOPAX https://m.edsoo.ru/ff0d5

9e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. HacbllieHHbIE U

bu6mmoreka [IOK

37 HEHACBIILIEHHbIE pacTBOPbL. MaccoBas /1015 BEIIECTBA https://m.edsoo.ru/ff0d5
B pacTBOpE b40
[IpakTuueckast padora Ne 5 mo teme «IIpurotosienue bubnuoreka [IOK
38 PacTBOPOB C OMPEISIEHHON MacCOBOM JToNei https://m.edsoo.ru/ff0d5
pacTBOPEHHOTO BEILIECTBA eba
39 Kontponbnas padora Ne2 o teme «Kucmopoz. nggg&fé&gﬁ}:ﬂ d6
Bonopoxa. Bona»
342
bubmuorexa [JOK
40 Oxkcuppl: cocTaB, KilacCu(UKAIMsI, HOMCHKJIATypa https://m.edsoo.ru/ff0d6
64e
[TonydyeHue 1 XUMHYECKHE CBOMCTBA KUCIOTHBIX bubmorera [JOK
41 i ’ https://m.edso0.ru/ff0d6
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 66
bu6mmorexka [IOK
42 OcHoBaHHMsI: COCTaB, KiaccuduKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0d6
/ca
bu6mmoreka [JOK
43 ITony4yeHnue u XMUMUYECKUE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ff0d6
/ca
bu6mmoreka [JOK
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa https://m.edsoo.ru/ff0dfe
e2
bubmuorexa [JOK
45 ITony4yeHnue n XUMUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfe
e2
Conu (cpenHue): HOMEHKIIATypa, COCOObl OMyUeHUs bubmorexa [JOK
46 P i Pa, - ’ https://m.edsoo.ru/00ad9

XMMHYECKHE CBOMCTBA

474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[IpakTuueckas padora Ne 6. Pemenue

bu6mmoreka [IOK

47 SKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9
KJIACCHI HEOPTAaHUYECKUX COCTUHECHUI b7c
I'eneTrnueckas CBS3b MEKIY KiaccaMHu bubmorexa LOK
48 Y . https://m.edsoo.ru/00ad9
HEOPraHWYECKUX COCAMHCHUI
as0
bu6mmoreka [IOK
49 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/00ad9
cb2
bubmuorexa [JOK
KontponbHas padora Ne3 1o reme "OCHOBHBIE KJIACChI
50 P P o https://m.edsoo.ru/00ad9
HEOPraHUYECKUX COCAUHECHUI ela
[TepBbIe MOMBITKH KIACCUPUKANN XUMHIECKUX bubmorexa [TOK
51 p https://m.edsoo.ru/00ad9
aneMeHTOB. [IoHATHE O TpyNIax CXOAHBIX JIEMEHTOB ffa
. bu6mmoreka [IOK
[Tepnonnueckuii 3akon u [lepuoanueckas cucrema
52 https://m.edsoo.ru/00ada
XUMHYECKHX deMeHTOB [l. 1. MeHaeneeBa 59c
bu6mmoreka [JOK
53 [Tepuonsl, TpymIIbL, MOATPYIIIBI https://m.edsoo.ru/00ada
52¢C
bu6mmoreka [JOK
54 Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl https://m.edsoo.ru/00ada
342
bu6mmorexa [IOK
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB
55 . https://m.edsoo.ru/00ada
ITepuoanueckoii cucremsl [. 1. MenneneeBa 6bc
XapakTepHucTuKa XUMHUYECKOI 0 3JIEMEHTA 110 €ro bubnuorexa [IOK
56 nonoxkeHuto B [lepuoguueckoii cucreme /1. U. https://m.edsoo.ru/00ada

Menneneena

824



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [lepuonnyeckoro 3akoHa Jyisl pa3BUTHS

bu6mmoreka [IOK

57 Hayku W nipakTuku. J{. . MenpaeneeB — y4éHbIN, https://m.edsoo.ru/00ada
TEJaror U rpakJaHuH 96e
DIIEKTPOOTPULIATEIILHOCTh aTOMOB XUMHYECKHUX bubmorexa [IOK

58 POOTPHIL https://m.edsoo.ru/00ada
3JIEMEHTOB

ab8
bu6mmoreka [IOK

59 HMoHHas xumMu4eckas CBSI3b https://m.edsoo.ru/00ada
c34
bubmuorexa [JOK

60 KoBanenTHast mosisipHasi XUMU4eCKasi CBSI3b https://m.edsoo.ru/00ada
ab8
bu6mmoreka [IOK

61 KoBasieHTHAs HENOJIApHAs XUMUYECKas CBS3b https://m.edsoo.ru/00ada
ab9
bu6mmoreka [IOK

62 CreneHb OKUCTIEHUS https://m.edsoo.ru/00ada
e28
bu6mmoreka [JOK

63 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU https://m.edsoo.ru/00adb
076
bu6mmoreka [JOK

64 OKHCIIMTEIN U BOCCTAaHOBUTEIN https://m.edsoo.ru/00adb
076

65 Kontponbnas pabota Ne4 o reme «CtpoeHue aroma. E;I:s?;;?:;(sigz/}é%db

XumMudeckas CBSI3b»
486
PesepBHbIil ypok. O000IIEHHE U CUCTEMATU3AIIHS bubmorexa HOK
66 P YPOK- https://m.edso00.ru/00adb

3HAHUH

33c



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3 AN

bubmuorexa [JOK

67 N 1 https://m.edsoo.ru/00ad9
3HAHUU
ch2
68 PCSCp]iHHﬁ ypok. O6001IeHne 1 cucTeMaTr3aIus 1 E::fsj?;rifgsigglifm%
3HAHUI
1c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanyecTBo 4acos

Ipakr JJIeKTPOHHbIE
Ne P JlaTa P
Kontpo  nuecknm uu@ppoBbIe
n/  Tema ypoka Bcer HU3y4eH
- JIbHbIE e st o0pa3oBaTe/bHbIE
0
pabdorbl  padoTt pecypcbl
bl
1 Ilepuonnueckuii 3akoH. [lepronnueckas cucrema 1 bu6mmoreka [IOK
xumMuueckux diemenToB 1. . MenaeneeBa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuoreka [IOK
AJIEMEHTOB MEPBBIX TPEX MIEPUOJIOB https://m.edso0o.ru/00adb6b6
3 Knaccugukaius 1 HoMEHKIaTypa HEOPraHUYECKUX 1 bubnuorexa [IOK
BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMuyeckoil CBA3U U TUIIBI KPUCTAJUIMYECKUAX 1 bubnuorexa [JOK
peETOK https://m.edsoo.ru/00adbac6
KonTpomasnas padora Nel no teme «IloBropenue u
) yriayOieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 1 1
KJ1accay
5 Knaccugukaius XuMUuecKux peakiuui no 1 bubnuoreka [IOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
7 IToHsTHE O CKOPOCTH XUMUYECKON peakuuu. [lonsaTre 1 bubnuotexa [JOK
0 TOMOTEHHBIX U I€TEPOTE€HHBIX peaKIMIX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XNMHUYECKOM paBHOBECHH. DaKTOPBHI,
8 BJIUSIIOLIME HA CKOPOCTh XUMUYECKOM peakiiuu 1 1 bubmmorexa [JOK
p p https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
bu6mmoreka [JOK
9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITNH 1

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

10 Teopus aneKkTpoauTHIecKoi auccoranuy. CUibHbIe bubmumoreka [IOK
1 c1a0ble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HMonHble ypaBHEHUS peakui bubmoreia LOK
P peartt https://m.eds00.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM B CBETE
12 [IPEACTABIIEHAI 00 DIIEKTPOIUTHYECKON buGnnorexa LIOK
p p https://m.edsoo.ru/00add5d8
JICCOILMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEACTABICHUI 00 AJIEKTPOIUTHYCCKOM bubmorexa LHOK
pest p https://m.edsoo.ru/00add8b2
JIACCOINAITAN
14 [TonsTue o ruaponaU3e coJen bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O06o001IeHre U CUCTEMAaTH3allis 3HAHHIA
- i https://m.edsoo.ru/00addd12
16 [IpakTuyeckas padora Ne 1. «Pemenune bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 mo teme
17 «INEKTPOIUTHYECKAS TUCCOIUALINS. XUMUYECKUE bubmorexa LHOK
P s HHALHA. https://m.edsoo.ru/00addec0
PEaKIuu B pacTBOPAX»
18 OO6m1as XxapakTepUCTUKa raJOreHOB. XUMUYECKHE bubnuoteka [JOK
CBOICTBA Ha IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE bu6nmoreka [JOK
CBOICTBA, MTOJTy4YECHHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 mo teme «Ilomydenue bubnuoreka [IOK
COJIAHOW KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHEHUSIM XUMHYECKUX PEAKIUH, bubmuorexa [JOK

€CJIM OAWH U3 pCarcHTOB JIdH B HU30BITKE

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

bubmuorexa [JOK

22 OO0m1as xapakTepucTUKa 3J1eMeHTOB V| A-TpyIibt https://m.edsoo.ru/00ade64a
AmnotponHsie Moaudukanuu cepsl. Haxoxnenue
23 cepbl U €€ coeTMHEeHUH B pupoje. XUMUUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopo1, CTpoeHHE, (HU3HUECKUE U XUMUUIECKUE bubnmoreka [JOK
CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KMCIIOTa, GU3HIECKUE U bubnnoreka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklluy, JiexKalllue B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOIy4eHUs CePHON bubnnoreka [JOK
KHUCJIOThl. XUMHUYECKOE 3arpsi3sHEHUE OKPYXKarolen https://m.edsoo.ru/00adec8a
Cpeibl COETMHEHUSIMHU CEPhI
97 Briuncnenue MaccoBoil 1011 BBIXOAA MPOAYKTA bu6mmoreka [IOK
peakuu https://m.edsoo.ru/00adec8a
OO61ast XapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
28 A30T, pacripocTpaHeHHe B IPUPOIe, PU3UUECKUE U bubmmorexa [OK
. https://m.edsoo.ru/00adeeat
XUMHYECKHE CBOMCTBA
29 AmMMHaK, ero pu3nveckKrue 1 XMMUYEeCKHe CBOWCTBA, bubnuoreka [IOK
IIOJIy4EHUE U IPUMEHECHHE https://m.eds00.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «Ilosnyuenue bubnnoreka [JOK
aMMHaKa, U3y4eHHUE ero CBOUCTB https://m.edsoo.ru/00adf180
31 A3oTHas KucoTa, €€ GU3NIECKUe U XUMUIECKHE bubnuotexa [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B
39 KaueCcTBE MHUHEPATBLHBIX YA0OpEeHUNH. XUMHUUECKOe bubnmoreka [JOK

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COCTMHEHUSIMU
azoTa

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33 ®dochop. Oxcun dhocdopa (V) u pochopras kucnora, bubnmoreka [JOK
(bu3HYeCcKre U XUMHUYECKUE CBOMCTBA, TOJyYCHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue hochaToB B KaUeCTBE MUHEPATHHBIX

34 oOpenwmii. 3arps3HeHNe PUPOTHON CPeIbI bubmmorexa [TOK
yAODP -Jarp PHpo pet https://m.edsoo.ru/00adfc20
docharamu
Yriepoa, pacupocTpaHeHUe B IPUPO/Ie, GU3HICCKIE bubnnoreka [HOK

35 .

Y XMMHYECKHUE CBOIMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupspl yriaeposa, ux Gpusndeckue 1 XuMHUECKHe
. bubnuorexa [JOK
36 CBOIiCTBa. DKOJOTHYECKUE MPOOIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzaom yriepoaa (1V)
37 VYronbpHas KUCIIOTa U €€ COJTU bubmorexa LHOK
https://m.edso00.ru/00ae006¢c
[Ipaktuueckas padora Ne 4 o teme "Ilomydenue

38 nekucioro rasa. Kauectsennas peakius Ha bubmmorexa LOK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 [lepBoHauanbHbIE MOHATUS 00 OPraHUUYECKUX bubnuoreka [IOK
BEILIECTBAX KaK O COEAMHEHUSX YIIIepoia https://m.edsoo.ru/00ae054e

40 Kpemnwuii u ero coenuuenus bubmmorexa [JOK

P A https://m.edso0o.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxkHeimme bubmmorexa [JOK
p s https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS

42 Konrtponbnas padora Ne3 o teme «Bakneiimue bubnuoreka [IOK
HEMETaJJIbl U UX COCTUHEHUS https://m.edsoo.ru/00ae0el8
OO0m1as XxapakKTepUCTUKAa XUMHYECKUX DJIEMEHTOB —

43 METAJJIOB. MeTaimnyeckas CBsi3b U METaJInyecKas bubnuorexa [JOK

KpHUCTaJUIn4ecKas perérka. Pu3snyeckue CBOMCTBa
METAJJIOB

https://m.edsoo.ru/00ael103e
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XMMHYECKHE CBOMCTBA METAJLJIOB.

bubmuorexa [JOK

44 DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJJIOB https://m.edso00.ru/00ae1156
O6mmue criocoOb! momy4deHus: MeTayuioB. CIIIaBbL.
45 Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIIMi, bubmmorexa LIOK
https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT MPUMECH
46 [TonsaTHe 0 KOPpO3UN METAIOB bubmmorexa [TOK
https://m.edso00.ru/00ae1278
bubmuorexa [JOK
41 [lenourbre MeTaIb https://m.edsogru/Oan14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubnmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [IemoyHO3eMeNbHBIC METALIBI — KAJIbIIUHA U MarHUi bubmorexa LHOK
https://m.edsoo.ru/00ae15e8
50 Baxueime coeqMHEHUS KaJIbLIUA bubnmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O06o0meHre U cucTeMaTr3aIusa 3HaHUI
N . bu6mmoreka [IOK
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs https://m.e dsogru 100261886
53 [IpakTuueckas pabora Ne 6 no teme "KeEcrtkocTh bubnnoreka [JOK
BOJIBI M METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 AiomuHHi https://m.edsogru/Oan1c64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THUIPOKCHUIA bubmmorexa LHOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
5 Keneso https://m.edsogru/OanldSG
57 Oxkcuapl, TuApoKcU bl 1 conn xenesa (1) u xenesa bu6mmorexa [IOK

(1)

https://m.edsoo.ru/00ae35e6
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58 O0o001IeHre U CHCTeMaTU3alus 3HAHUN 1
[TpakTuueckas padora Ne 7. Pemenue

59 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHenmme 1 bubmnorexa [IOK

https://m.edsoo.ru/00ae3de8
METAJIIBI U UX COCTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKLuH,

60 €CJIM OJIMH W3 PEareHTOB JIaH B M30BITKE WK 1 bu6mmoreka [IOK
COAEPKUT MpUMECH. Berauciaenust MaccoBoi 1011 https://m.edso00.ru/00ae1750
BBIXO/Ia MTPOJIYKTa PEaKIIuu

61 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN 1

62 KonTtponbHast padora Ne4 o reme «Baxneimme 1
METAJIIBI U MX COCTUHEHUS

63 BemecTBa 1 MaTrepualnsl B IOBCEAHEBHON KU3HU 1 bubnnoreka [JOK
YyeJloBeKa https://m.edso00.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1 bubmorexa LHOK

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

65 Posib XMuM B perieHNH SKOJIOTHUECKUX MPpobiIeM 1 bubmmorexa LIOK

https://m.edso0.ru/00ae4270

66 PesepBHblit ypok. OG00111€HNE U CUCTEMaTH3AIHS 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ae0dOa

67 PesepBHblil ypok. O600111€HNE U CUCTEMATH3ALIHS 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alNs 1 bubnuoreka [IOK
3HAHUHU https://m.edso0o.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3paTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

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