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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOW 0OO0pa3oBaTENbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [Oa€T MPENCTABICHHE O WeENAX, oOmeld cTpaTeruu OOy4deHHs,
BOCIIMTAaHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU YYEOHOTO IpPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zaeiaM M TeMaM IMPOTrpaMMBbI TI0 XUMUH, OTPEACIsieT KOJTNIECTBEHHbIC
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIuXCs, ONMPEIEIeT BO3MOXKHOCTH MPEIMETA TS
peanu3aiyu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
HAa YpPOBHE IeJed W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUAX YHEPTUN U 00 SBOJIIONNHU BEIIECTB B MPUPOJIE, O TMYTIX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3alliid BO3MOXHOCTEH ISl CcaMOpa3BUTHA M (OPMHUPOBAHUS
KyJIbTYPBI IMYHOCTH, €€ 00miel 1 GyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATENIBCKMX yMEHHMH, HEOOXOAWMBIX KaK B TIOBCEIHEBHOW JKM3HHM, TaKk M B
poQecCHOHATIBHOM eATeIbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO--HAyYHOU TPAMOTHOCTH O0YyJaIOIINXCS;

crocoOcTByeT (OPMHPOBAHHIO LEHHOCTHOTO OTHOLICHUS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIC HANpaBJCHUS B OOYUYCHHH XUMHH O0ECIIEYHMBAIOTCS CHEIM(UKON COaepKaHUs
y4eOHOrO mpeAMeTa, KOTOPBIN SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4YaroIMUMUCS CHCTEMbI NTEPBOHAYAIBHBIX MOHSATHH XUMHH, OCHOB HEOPraHWYECKOW XUMHHU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATHH O XUMHYeckod peakuuu. OOe 3T CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKM IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajaya y4eOHOTO NpeaAMEeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJ[aM MO3HaHUs [IPU U3YYEHUHU BEIIECTB U XMMHUECKUX peaklui, B
(GbopMHUpOBAaHMM M pPa3BUTUU IIO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHHMHM B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy n3ydyeHHHM XMMUU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (opMHpoBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOydJarommxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pazHooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qyclie YMEHUIH OOBSCHATH M OLICHUBAThH SIBIICHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHHUM AJi BBIPAOOTKHU SKOJOTHYECKH Ie]eco00pa3HOro MOBEACHUSI B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee uncio 4acoB, OTBEAEHHBIX IS M3Y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

B 8 u 9 knaccax oOydarorcs nHkit03uBHO IIpaconoBa Anacracus, [Jonros MBan, Kyparomosa
Buonerra, IlykanoBa Mapuna n Jlaxun MakcuMm, kotopbiM no 3akmoueHutro  TTIMIIK
pexoMeH0BaHa AanTUpOBaHHAs OCHOBHasg 00IeoOpa3oBaTesibHasl MporpaMma  Juls
oOyyaromuxcs ¢ 3a7ep>KKOH MCUXUYECKOTO Pa3BUTHS, YPOBEHb 00pa30BaHUsI OCHOBHOM OOIIMH,
y4yeOHUKH U y4yeOHble MOCOOMS B COOTBETCTBUM C OCHOBHOH 0011e00pa3oBaTebHON
IIpOrpaMMoH, opranusanus npoctpanctsa B cootseTcTBuu ¢ @I'OC. ITnanupyemselie pe3yapTaThl,



coJiepKaHue y4eOHBIX MPEIMETOB, KOTOPbIE JIOJDKHBI YCBOUTH YYEHHUKH OTPAKEHBI B JAHHOU
IIpOrpaMMme.

Peanuzanus nporpaMMbl paccuMTaHa Ha IPUMEHEHUE CIIELUAIbHBIX IE1aroruueckux METOJI0B
BOCIIUTaHMs U 00yueHus oOyuarouiuxca ¢ OB3, ¢ 3a1epKKoil ICUXUYECKOTO Pa3BUTHS :

. Havaso paboThI ¢ OoJiee JIETKUX 3a/laHuM;

. npoOJieHHe 3alaHnsl Ha HEOOJIbIINE YacTH, KOHTPOJIb paOOThl HAJ| KAXKI0H
4acThIO, BHECEHUE HEOOXOIMMBIX KOPPEKTHPOBOK;

. y4eT 3aMEJICHHOTO TeMIla JEATCIbHOCTH B IPOLECCE BHIMOJIHECHUS

3aJlaHui; Ha KOHTPOJIbHON paboTe *KenareiabHO MPEAOCTaBUTh BPEMs, JJIS TOrO YTOOBI

00y4aromuics: CMOT 3aKOHYMTH HAYaTOE 3a/JaHHE;

. CO3JaHME YCIOBUM, CHOCOOCTBYIOIIMX COXPAaHEHMIO MOTHUBAaLUU K
y4eOHOM NeATeNbHOCTU: MPOSBIECHUE MOJJIEPKKU U OJOOpPEHMs, CO3/IaHUE CHUTyalluH
ycrexa, T[OBBIIIEHUS CaMOOLEHKH; TIPUBJIEYEHHE K BBHINOJHEHUIO 3aJlaHUil B
3aHMMATEJIbHOU (QopMe; MpPeUIOKEHUE MHCTPYKIUN B CHOKOWHOM H0OpoXkenaTenbHON
(dhopme, TpUMEHEHUE CUCTEMBI TOOLIPEHNH.

. BOCITIOJIHEHUE NMPOOEJIOB B 3HAHUSX;
pa3BuTHE TO3HaBaTeabHBIX YVY/[: moadbop CHHOHMMOB, AaHTOHMMOB, 3aJlaHUS Ha

MOHUMAaHHe HWHCTPYKIMM, 3aJaHusl C «IIPOIyCKOMY»; 3aJauyd Ha COOTHECEHHE, CpaBHEHUE,
KJIacCU(UKAIMIO, aHallu3, CUHTE3, 0000IIeHHe, aOCTpaKlMi0, HAa YCTAHOBJIIEHHE NPUYUHHO-
CIIEICTBEHHBIX CBS3€H, YIpoOUIeHHEe HauOOoJee CIOXKHBIX Ui NMOHMMAHUS TEM, COKpAalleHUE
o0bemMa U3y4aeMoro Marepraia U CHIKEHUE TpeOOBaHUS K 3HAHUAM U YMEHUSIM yYEHHKA.

Jloruka W CTpyKTypa ImpeaMera OpyU  3TOM  OCTAalOTCSl  HEU3MEHHBIMHU.
[TocnenoBarenbHOCTh U3YUEHUS Pa3AeOB U TEM OCTAaeTCs MPEKHEH, rnepepadaTbiBaeTs TOJIBKO
UX COACpKAHUE.

OCHOBHBIM MPUHIMIIOM SIBJISIETCS MPUHLUI KOPPEKIMOHHONW HampaBiieHHocTH. Ocoboe
BHHUMaHHE OOpAaILIEHO Ha KOPPEKLUHUIO HUMEIOIUXCS y YYCHHMKa CHelU(pUUECKUX HapyLICHWH,
UCIOJb3ysl MPUHLMII BOCHUTHIBAIOIIEH M pa3BUBAIOLIEH HANpPaBIEHHOCTU OOYyYEHMsI, IPUHIUI
Hay4YHOCTH M JIOCTYITHOCTH OOy4YeHHMs, NMPHUHLUI CHUCTEMATHUYHOCTH M TMOCJIEA0BATEILHOCTH B
oOy4eHHMH, TPUHLUUN HAMVSIIHOCTH B OOy4YeHMM, MNPUHLUMI  HWHAUBUIYAIBHOTO U
muddepeHIIMPOBAHHOTO MOAX0Aa B OOYUYEHUH U T.1.

Metoamr:
. CrnoBecHbIe - paccka3, oObsCHEeHHE, Oecena;
. Harnsansie - HaOroieHUE, IEMOHCTPALTHS;
. [IpakTHueckue — ynpaKHEHHS;
D MeToanl U3710KEHNS HOBBIX 3HAHUIM;
. MeTobI MOBTOPEHMS, 3aKpEIIJICHUS 3HAHHH;
. MeTtopl MpUMEHEHUsI 3HaHUH; MeTo 16l KOHTPOJIS.

3aHATHS IPOBOIATCS B KJIIACCHO-YPOYHOU (hopMme.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU YENOBEKA. XMMHS B CHCTEME HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U crnokHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUYECKHE ypaBHEeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUe€HHWE W OMHCaHWE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SABJIEHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbINApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JIabopaTOpUH U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKkiuu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3]yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

MonspHblii 00bEM ra30B. Pacu€rbl o XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupofe. 3arps3HEHUE MNPUPOJHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XuMHUYECKHE CBOMCTBAa OKCHI0B. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugpukanus kucinor. Homenknatypa kucinor. OU3NUECKUe U XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (moxkapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIEe0BaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalIu3aluKi, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMoB. XUMHUYecKas cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCHIIBI U THIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI IEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOPEeHUE, PeaKIK Pa3JIoKEHHs, COSTUHEHUS ).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIMKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHUYECKOM CBA3M. THIBI KPHUCTAUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o xumuYeckoM paBHOBecuu. @DakTOphl, BIMSIOIIME HAa CKOPOCTb
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBICHHE YPABHEHHMM OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/A IEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YcClIOBUS NMPOTEKaHMs peakluil HOHHOro OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLMALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WIIOCTPUPYIOLIUX IMPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopon. ConsiHas KHUCIOTa, XWMHUYECKHE CBOWMCTBA, TOJIyYeHHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne W (puU3MUECKHe CBOWCTBAa MPOCTBIX BEUIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHo# kucaoThl. Cou cepHOM KUCIOTHI, KayeCTBEHHAsl peakius Ha cynbdaT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenne. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUS. A30THasi KUCIIOTa, €€ MOJIydyeHHe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arpsi3sHEHNE OKPYXKAIOMIEH CPeibl COSTUHEHUSIMH a30Ta (KHCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moisiyueHue. Mcrmonb3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIecKkue cBoicTBa. Axcopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUMNOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBINA 3PQeKT. YroyibHas KUCIOTa U €&
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[TepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINITIEHHOCTH. [IOHATHE 0 OMOTOTMYECKU Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenctaBieHuss o0 okcunae kpemuus (I1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BaHMS CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCTUHEHHUU (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4e€HHE XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPUAIoOB), oOpa3aMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHUe
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJJIbl U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTainyeckas CBA3b M METAUIMYECKas KPHCTALIIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATIOMUHUII, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus U Kajiplus. BaxkHelmume coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoje. dusznueckue U XMMHUUYECKUE CBOWMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcunsl u conu skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS ¢ BOJON (BO3MOXKHO HCIOJIb30BAHNE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablivs, aJIIOMUHUS, IUMHKa, xene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THJIPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 10
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momomis Mpu XUMHYECKHUX OXOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOLITAXCSI CACTEMHBIMH JJT1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusmka: Marepus, arToMm, DOJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHE BEITUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpabl, TOPHBIC TOPOJIBI, TIOJIE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 0O0mIero o0pa3oBaHuUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMHUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON IESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HAHMUS, CAMOPA3BUTHSI U COLMAIN3AIMN O0YyJarOIUXCSl.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAacHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIeld 0 MepeaoBhIX TOCTHIKCHUSX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOM,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYTMX BHIAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3/JaHHH YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIpOIlecCe ITOH ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHS O  BENECTBE W  XUMHYECKOM  peakIud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY ISt
NOHUMAHUS  CYIIHOCTH HAy4YHOW KAapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIOBEKAa C MPUPOJHOU Cpemoil, o posn
XUMUH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBbIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB M SIBJICHHWH, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAaMOCTOSITEIBHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M MCCIENOBATEILCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKW3HU, OCO3HAHUE IMOCIEACTBUNH U HENpPUATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YEHUIO MpodeccHii U Tpyaa pa3InyHOro poja, yBaKEHHE K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHHST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

9KOJIOTUYECKHU IIeNIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BEIlECTBAMH,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00AILHOTO XapakTepa 3KOJOTHYECKUX MPOoOJiIeM M IMyTed MX pellieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAaHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHN  (BBIAEHATH WX XapaKTepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKK H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpOolecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUe BbIOMpPaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUJOB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE IPUMEHATH Pa3IMUHbIe METOJIbI M 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCIIOJIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIONb30BaTh M aHAIM3UPOBATh B Ipoliecce y4yeOHOW M HMCCIenoBaTEIbCKOU
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yIbTaTOB BBITIOJTHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
WCCIIEIOBATENILCKOM JEATEIPHOCTH TPU PEIICHNH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIEe 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH aJITOPUTM JEHCTBUHM NpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpelaraeMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOy4arouMMuUCsl HAay4HbIE 3HaAHHUS, YMEHHUS W CHOCOObI JeWCTBUH, crenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHniy obyueHnus B 8 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCUTENbHAas aTOMHash M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKImii: peakuyi COSUHEHUS, PEAKIIUN PA3JIOKEHUS, PEaKIIMU 3aMElIeHUs, PeaKIIun
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsl M HEMOJIsIpHAsi KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BelecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OpPMYNT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOMHEHHWH 10 QopMmynaMm, BHJ XHUMHYECKOW CBS3H
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpaHEHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApoO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeIoTCs B Tabnwuie «lleprmoanueckas cucreMa XUMHUYECKUAX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeeNieHre UX 10 JEKTPOHHBIM CIIOSIM);

e KJacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMUHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEasIbHbII U MBICIICHHBIN);

e cleloBaTh MpaBUiaM [OJIb30BAHHUS XMMHUYECKOM TOCyAoH H  J1a00OpaTOPHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHUCITIOT ¢ IOMOIIIbIO HHAWKATOPOB (JIakMYC, PeHON(PTaNeuH, METUIIOPAHXK U IPYTHE).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PpACKpHIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, TPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, oOpaTumble W HeOoOpaTUMbIE PEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsl, MOHHAs, METaJUIMYeCKas), KpUCTAJUIMYECKas peméTka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJBb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (OpPMYya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCy cOoeAMHEHUM 1o (opmyrnaMm, BUJI XUMUYECKOW CBS3M (KOBaJEHTHas, MOHHAS,
MeTalsInyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akoHa JI. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHUTh O00O3HAuU€HHUS, KOTOpblE HMEIOTCS B MEpHOJUYEcKON Tabiuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHHM CBOICTB 3JIEMEHTOB M HX
COCIMHEHUH B IPEJENax MaJbIX IEPUOJOB U TTaBHBIX MOATPYNI C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XMMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALUU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
o0OpyJOBaHUEM, a TaKKe IpaBHia OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PAa3IMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW AECATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEajbHbIM U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno acon DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bcero KonrpoubHere 1IpakTHaeckne o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6moteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopon. [Tonsitue o kucnorax 8 1 bu6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6moreka [IOK
OCHOBaHMSX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMOB.

Xumn4ieckasi cBsi3b. OKHCINTEILHO-BO

CCTAHOBHUTECJIbHbIC PCAKIIUU

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB JI. H.
MenneneeBa. CtpoeHue atoma

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



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

XUMHYECKAA CBA3b.

bubmuoreka [IOK

3.2 OxucruTensHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6mmoreka [{OK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK

C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837c
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9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (unchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriyoienue 3HaHUN 4 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
) peaKimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 7 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 15
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22 | onewenron VIA-rpyms. Cepa u ¢é 6 Bubmrorera LIOK
' PYHIRL 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKIX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
06
24 | onewenron IVA-rpyms. Vricpo s 9 ) 2 Bu6miorera LIOK
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 26
Pa3pnen 3. Merasibl M MX COeIMHEHUS
3.1 OO0111e cBOIICTBA METAIIJIOB 4 Bubmzorexa LIOK

https://m.edsoo.ru/7f41a636
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3.2 Baxkneiime MeTaJUIbI 1 UX COSIUHEHUS 16 Bubmzorexa LLOK
) https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aionias cpeaa

4.1 B TepUaJbl B )KU3HN YEJIOBEKA 4 Bubmuoreka HOK
) CILIECTBA 1 MAaTCP n https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
PesepBHOE Bpems 3 bubmorera [JOK

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

8 KUIIACC
KoJsinuecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHs | 0Gpa3OBATENBHBIE
padoTsI padoThI pecypebi
04.09
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 IlonsaTtue o MeTogax MO3HAHUS B 1 05.09 bu6moreka [IOK
XUMHH ' https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 11.09 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 12.09 bubmuorexa [JOK
pa3aeiieHust cMecein ' https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «IE);I;T;II‘:I’{CPII{; }(131\14)2021”: EEH': npumepe 1 18.09 bubmorexa LIOK
. ' https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIEI 1 19.09 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIIEMEHTbI. 3HAKH 1 2509 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocThie U CIOKHBIE BEIECTBA 1 26.09 https://m.edsoo.ru/ffod2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 02.10 https://m.edsoo.ru/f0d2d50
3aKOH NMOCTOSIHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xumnueckas popmyna. BanreHTHOCTD 1 03.10 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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11 OTtHocuTenbHast aTOMHasl Macca. 09.10 bubmuoreka [IOK
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO 10.10 bubmmoreka [{OK
3JIEMEHTA B COEUHECHUH ' https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. 16.10 bubmmoreka [{OK
Mounsipaast macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKre U XUMUYECKHE SIBIICHUSI. 17.10 bubmmoreka [{OK
XUMHYECKasi peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS 23.10 bubnuorexa [JOK
XUMHYECKUX PEAKINi ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. 24.10 bubnuoreka [IOK
XHWMHUYECKUE YPABHEHHUS ' https://m.edsoo.ru/ff0d3b88
B
| e oner v i | B oK
Heers P ' https://m.edsoo.ru/ff0d5708
peakimit
8 P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JI — Y4EHBIN-
19 3Hunm§1i311112013060g;1211{;z u 13.11 bubnorexa LIOK
) . ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme 14.11 bubnuoreka [JOK
«BelllecTBa U XUMUYECKUE PEAKITUI ' https://m.edsoo.ru/ff0d4290
2 mosa Kicropor - onevent 2011 | bubmoreraLIOK
Ayxa. post ' https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
p | e r e ot n | Bmerea LOK
PO/ \peaKil ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
CriocoOslI MmosTyueHus: KUCIopoia B
23 71a00paTOPHH U TPOMBIIIIEHHOCTH. 27.11 bubmorera [JOK

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoit 3¢ ekt XumMrIecKoit
peaKiuu, IOHATHE O

bubmuoreka [JOK

24 TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- U 28.11 https://m.edsoo.ru/ff0d4790
OHAOTCPMHUYCCKUX PCAKIIHUAX
T .
35 | Zarpmemere sonres, enosotes aro 0412 | buGmorexa LIOK
yXa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
I1 0
26| lonyenmie n cobmpanne meropora 0512 | BuGmorexa IOK
v oUp poaa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOMCTBY
27 Bonopox — anemeHT u npocToe 11.12 bubnuorexa [JOK
BeecTBo. HaxoxieHne B npupojie ' https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XMMHUYECKHE CBOMCTBA 12.12 bu6moreka [IOK
BoJtopona. IIpumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 [ToHsATHE O KHCIIOTAX U COMISIX 18.12 https://m. edsoo,ru/ff0d502
30 CriocoOsI moTy4eHust BOA0Opoaa B 1912 bubmuorexa [JOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
31 ?ﬁiﬁmgpﬁaﬁ 2266?11?;:;0 opora 25.12 bubmorera [JOK
yi . p F1Opo/Ia, ' https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH 26.12 bubnuoreka [JOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
3| vemecron s o e moncommony 0901 | BuGmorexa LIOK
B My ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
3| ypemmenmio peeums 2 oonone sasona 1501 | BuGmiorexa LK
yP N peaxil N ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dOu3nyecKue U XUMUYECKHIE CBOMCTBA 16.01 bu6mmoreka [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuii. [ToHsTre 00 22.01 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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HWHJIMKAaTOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. Hacbienasie

bubmmoreka [{OK

37 1 HEHACBIIIEHHbIE PACTBOPHI. 23.01 https://m.edsoo.ru/f0d5b40
MaccoBast 10151 BELLIECTBA B pacTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHue pacTBOPOB C 2901 bubnuorexa [JOK
OIIPENENEHHON MacCOBOM J10JIeH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 KonTponsnas pabora Ne2 no teme 3001 bubnuorexa [JOK
«Kucnmopoa. Bogopoa. Boma» ' https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, 05.02 bu6moreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
41 umenomn oonommm n aporepmns 0602 | Bubmorera LIOK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, 12.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XuMHUYECKUE CBOMCTBA 13.02 bubnuoreka [JOK
OCHOBaHUH ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, 19.02 bubnmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XuMHUYECKHE CBOMCTBA 20.02 bubnuoreka [JOK
KHUCJIOT ' https://m.edsoo.ru/ff0dfee2
6 cmocotm momyaemn nmimeckie s0p | BuGmioracaLIOK
N yi ’ ' https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME 27 02 bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUN»
48 I'enernueckas cBsA3b MEXAY KlaccaMu 05.03 bubnuoreka [IOK

HCOPraHNM4YCCKUX CO€OUHECHUI

https://m.edsoo.ru/00ad9a50
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

49 3HAHUU 06.03 https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OZIIIEBE:I}; Ii[HI:lCCBIT HeOpFI;HP;[q;\::KHX 12.03 bubmiorexa HOK
. ' https://m.edsoo.ru/00ad9ela
COCTMHCHUI
I1
51| smcon omememon. Honsmne 1303 | bubmorera LIOK
) ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U Bubmiorexa [IOK
52 [leproandeckas cucteMa XUMHYECKUX 19.03 .
https://m.edsoo.ru/00ada52¢
anemeHToB J[. . Menaeneera
bu6moreka [IOK
53 Tepuozpi, rpymmsi, noArpyms! 20.03 https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX 02.04 bubmuorexa [JOK
anep. M3oTonsl ' https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v Bu6morexa LIOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit 03.04 _
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 110 ero MOJ0KCHUIO B 09.04 bubmuorexka [JOK
[Tepuonnueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUIs pa3BUTHS HayKu U npaktuku. 1. H. 10.04 bubnuoreka [IOK
MeneneeB — yu€HbIH, IEaror u ' https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
58 16.04 _
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HMonHas xuMmudeckas CBI3b 17.04 https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas 23.04 bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossspHas XuMudeckast 1 24.04 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
62 Creneny okucieHus 1 30.04 https://m.edsocI)_.[ ru/00adae28
63 OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE 1 07.05 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 08.05 https://m.e dsocl)_.lru 100adb076
65 fgfgggﬁle{Zigiio;aufaing;ge 1 14.05 bubmmorexa LIOK
CBA3by https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE U 1 15.05 bubnuoreka [IOK
CHCTEMAaTH3alMsl 3HAHHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 21.05 bubnuoreka [IOK
CHCTEMAaTH3alMs 3HAHHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubiit ypok. O6001eHNE 1 1 2205 bubnuoreka [IOK
cUCcTeMAaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
ara uudposbie
Ne i/ Tema ypoka A
yp Bcero KO;{TP oabHbie | Ip ;KTquCKHe u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsl pecypebi
ITepuoandecknii 3axkoH. [leprnogmuaeckas
1 CHfTeMI; XUMHYECKUX BJ'ICMEHT(J)IB o u 1 03.09 bubmorexa [JOK
T ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOWMCTB
2 XI/IMI/I‘—IeCKfIX 3JIEMEHTOB IMIEPBBIX TPEX 1 04.09 Bubmaorexa LIOK
P B ' https://m.edso0.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMeHKIaTypa bubnuoreka [IOK
3 1 10.09 ]
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoil CBS3U U THUIIEI bu6mmoreka [IOK
4 N 1 11.09 _
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Knaccudukanus XuMUueckux peakiui bubnunoreka [JOK
5 1 17.09 ]
110 Pa3JIMYHbIM NMPU3HAKAM https://m.edsoo.ru/00adbch0
IToHATHE O CKOPOCTH XUMHYECKOH
6 €aKI[UNA HOH}II”)[I/IG 0 TOMOT€HHBIX U 1 18.09 Bubmzorexa LIOK
PeaKitiy. ' https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIUSIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHHU.
@DakTOpBI, BIUSIOLIME HA CKOPOCTh bubnunoreka [JOK
7 N 1 24.09 ]
XUMHUUYECKON PEaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKUCIUTETLHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
8 1 25.09 ]
peaxkuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOTUTUYECKON
9 muccoruani. CHIIBHBIE U ClIa0bIe 1 01.10 bubmiorexa LHOK

QJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
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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
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK

10 VoHHbie ypaBHEHHs peakimi 02.10 https://m.edsoo.ru/00add448
X €CKHE CBOKCTBA KHUCIIO
11 ocpggE:HHI;HB c:efe E]Z)e;{(le;IBnTeﬁHﬁ 00 08.10 bubnmorexa LIOK
. ' https://m.edsoo.ru/00add5d8
AJIEKTPOJIATUICCKON TUCCOITUAITTT
X o o
12 pexCTaBGHT O SnEKTpOMTIECKO 0910 | BubmioreraLIOK
peil p ' https://m.edso0.ru/00add8b2
JICCOITUAITIT
. bubmmoreka [IOK
13 [TonsTHE O THAPOIH3E COTICH 15.10 https://m. edsoo,ru/00add9da
[IpakTueckas pabota Ne 1. «Pemenune bubnuoreka [IOK
14 16.10 ,
JKCIIEPUMEHTAIIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
K 6ota Nel
15 «SEEE%J)I(?JI:;;IHP;%?(T; I[(;Icgc())uTneell\fleI/m 22.10 Bubmiorexa LIOK
’ ' https://m.edsoo.ru/00addecO
XUMUYECKHE peaklii B pacTBOpax»
16 Kemtaccne canticran st moene 23.10 buommorera LIOK
pumMep ' https://m.edsoo.ru/00addfe2
XJiopa
17 N —— 0511 | bubmioreraLIOK
’ yi ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHHE
I1 0 02
18 o 0611 | Dubmmorexa LIOK
YACHHC . ’ ' https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTB
B
16 XHMICCKIX oA, ETH O U3 1211 | Bubmiorera LIOK
PCAKIIH, a ' https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
20 OO1as XxapakTepUCTHUKA SIIEMEHTOB 13.11 bubnunoreka [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
21 AnnoTtpornHsle MOAU(DUKALIUY CEephI. 1911 bubnuoreka [IOK

HaxoxneHue cepbl U €€ COEIMHEHUH B

https://m.edsoo.ru/00ade64a
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pupoje. XMMHYECKHE CBOMCTBA CEPhI

CepoBojiopo1, cTpocHHE, (PU3HIECKUE U

bub6mmoreka [{OK

22 XUMHUYECKHE CBOWCTBA 20.11 https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCIIOTa,

23 (1)I/I3I/IIII[GCKI/II; u xmfnqecxne CBOIiCTBa 26.11 bubmorexa HOK

’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE MPOMBIIIEHHOTO Crocoda
ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnnorexa [JOK

24 27.11 _

XHWMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaroILIEen Cpelibl COCTUHEHUSIMU

CephI

Brruncienne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK

25 03.12 _

MPOJYKTa PEaKIun https://m.edsoo.ru/00adec8a
OO11ast XxapakTepUCTUKA SIIEMEHTOB
VA-rpynibl. A30T, paclipoCTpaHECHHE B bubnuoreka [IOK

26 04.12 _
npupoe, Gu3nuecKue U XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOICTBa
AmMuak, ero usnyeckue u

27 XI/IMI/I‘ICC,KI/IC C(Il:OfICTBa MOJTyYCHHUE U 10.12 bubmiorexa [JOK

’ yi ' https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
28 «Tlion eHue ahEMHaKa H3Y4YCHHUE €TO 11.12 bubmiorexa [IOK
Iy » M3 ' https://m.edsoo.ru/00adf180
CBOMCTB»

29 A3oTHAas KuCJ0Ta, €€ pusnueckue u 17.12 bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHHUS B KAU€CTBE MUHEPAIBbHBIX

30 ynoOpenuil. XuMudeckoe 3arpsa3HeHne 18.12 bubmiorexa LIOK

OKpYXarollen cpeibl COeAMHEHUSIMU
azora

https://m.edsoo.ru/00adf518
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docdop. Okeun dpocdopa (V) u

bubmmoreka [{OK
31 dochopnas KHCIOT, dm3nueckue u 24.12 https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYYCHUE
4
3 iepa yabGpeni, Sarpasmenc 2512 | Bubmorexa LIOK
PATLHBIX YHOOP - arp ' https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu
33 Yruepon, pacupocTpaHeHUE B IPUPOJIE, 14.01 bubnnorexa [JOK
(bu3UYeCcKre U XUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
34 XUMHUYECKHE CBOMCTBA. DKOJOTHIECKHUE 15.01 bu6moreka [IOK
poOJIeMBbl, CBSI3aHHBIE C OKCHUIOM ' https://m.edsoo.ru/00adfebe
yraeposa (1V)
.. bu6moreka [IOK
35 VYroJyibHAs KUCIOTA U €€ CONn 21.01 https://m. edso0.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
36 "[lostydeHue yriieKucioro rasa. 2201 bubnuoreka [IOK
KauectBennas peakius Ha kapOOHaT- ' https://m.edsoo.ru/00ae027e
HOH"
IT 0
p » ' https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
. bu6mmoreka [IOK
38 Kpemnuii u ero coepmmenus 29.01 https://m.edso0.ru/00ae080a
[IpakTueckas paborta Ne 5. Pemenue
39 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME 04.02 bubmuoreka [JOK
«BaxHeiume HeMeTaubl U UX ' https://m.edso0.ru/00ae0bf2
COCTMHEHUS»
40 O06001IeHrEe B CHCTEMAaTH3allusl 3HAHU T 05.02
KonTtponsHas padota Ne2 o reme
41 «BaxHeime HeMeTaubl U UX 11.02 bubmiorexa [JOK

COCAMHCHU

https://m.edsoo.ru/00ae0el8
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OO0mmas XxapakTepUCTUKA XUMUYIECKHIX
2JIEMEHTOB — METaJIIOB.

bubmmoreka [{OK
42 Merannnueckas CBS3b H MeTajlIecKas 12.02 https://m.edsoo.ru/00ae103e
KPUCTATNYECKAs PEIIETKA.
Du3nyecKue CBONCTBAa METAIIJIOB
X i .
43 R 1802 | Bubmorera LIOK
P pALHATP ' https://m.edso0.ru/00ae1156
METaJIJIOB
OO61mue crocoObl MOTYISHHS] METAIIOB.
CrutaBsl. BerunciieHys o ypaBHeHUSAM bubnuoreka [IOK
44 . 19.02 ,
XUMHUUYECKUX PEAKIUH, €CIIU OJIUH U3 https://m.edso0.ru/00ael1156
PEareHTOB COJIEPIKUT IPUMECH
bu6moreka [IOK
45 [TonsaTHe 0 KOPPO3UM METAIIIIOB 25.02 https://m. edsoo.ru/00ael278
bu6mmoreka [IOK
46 [Henounre MeTams! 26.02 https://m.edsoo.ru/00ael4b2
bu6mmoreka [IOK
47 OKcubl ¥ THAPOKCUIBI HATPHUS U KU 04.03 https://m.edsoo.ru/00ae14b2
48 Illenoyno3eMeNnbHBIC METAJIIbI — 05.03 bu6mmoreka [JOK
KaJIbIIMA U MarHui ' https://m.edso0.ru/00ael5e8
. bu6mmoreka [IOK
49 Baxxnelimue coeTMHECHNS KaJIbIIHs 11.03 https://m.edsoo.ru/00ae15e8
50 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 12.03
51 KécTkocTh BOJIBI M CIOCOOBI €€ 18.03 bubmuoreka [JOK
YCTPaHEHHUS ' https://m.edso0.ru/00ae1886
5 Keerkooms nomst nworom ot 1003 | bubmorexa LIOK
" a a ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6mmoreka [JOK
53 AiOMUHHH 01.04 https://m.edso0.ru/00aelc64
54 AmpoTtepHbIe CBONCTBA OKCHJIA U 02.04 bubnuoreka [IOK
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
o5 Kereso 08.04 https.//m.edso0.ru/00ae1d86
56 Oxkcubl, THAPOKCUIIBI U COJIH JKETe3a 09.04 bubnuorexa [JOK
(1) u xenesa (111) ' https://m.edsoo.ru/00ae35e6
o7 O060011eHre U cCUCTEMAaTH3AIIHS 3HAHUM 15.04
[IpakTueckas padota Ne 7. Pemenue
58 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 16.04 bubnuoreka [JOK
«Baxnennme MeTajuibl 1 UX ' https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJIUH U3
59 peareHToB JaH B U30BbITKE WU 2204 bubnuoreka [IOK
COJICPKUT pUMeCH. Beranciienns ' https://m.edsoo.ru/00ae1750
MaccOBOM JIOJIM BBIXOJIa TIPOAYKTa
peaxkiuu
60 O0001IeHne U cucTeMaTU3alis 3HAHUN 23.04
Kontponbras padota Ne3 no teme
61 «Baxxnelimme MeTauibl U UX 29.04
COEJIMHEHUS
62 BemiectBa u matepuaisl B 30.04 bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA ' https://m.edso0.ru/00ae3f50
63 XHUMUYECKOE 3arpsA3HEHUE 06.05 bubnunoreka [JOK
OKpYXarollen cpebl ' https://m.edso0.ru/00ae4270
64 Pousib XuMuu B penieHny 3K0JIOrHYeCKUX 07.05 bubnunoreka [JOK
npobiem ' https://m.edsoo.ru/00ae4270
65 HroroBas koHTpoJbHAs paboTa 13.05
66 PezepBHblit ypok. O0oO1IeHNE U 14.05 bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O60011EHE U 1 20.05 bubnuorexa [JOK
CHUCTEMaTU3alUsl 3HAHUI ' https://m.edsoo.ru/00adb33c
68 PesepBubriit ypok. O60011eHUE 1 1 21.05 bubnuorexa [JOK

cUCTeEMAaTHU3alus 3HAHNN

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA



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

1.Xumus. 8 knacc: yue6. mis obmeobpazosarensHbix yupeskaenuii / O.C. T'aGpuens. - 3-e uss., crpeotui. - M.: Jlpoda, 2022. - 286 c.
2. Xumus. 9 kmacc: yue0. s obmieoopazoBarensHbIx yapexkaenuit / O.C. TabpuensH. - 3-e usn., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Tabpuensn O. C., Bockoboitnukosa H. I1., fAmrykoBa A. B. HacronbHas kaura yuutens. Xumus. 8 ki1.: Meroanueckoe ocodue. - M.: Jlpoda,
2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpanp ass 1abopaTOpHBIX ONBITOB U IpakTHueckux padot. 8 k1. K yueOnuky O. C. I'abpuensna «Xumus.
8 kmace». M.: Jlpoda, 2022.

3. T'abpuensn, O. C. Metoanueckoe nmocodue k yaeouuky O. C. Nabpuensna «Xumus». 8 kmacc / O. C. N'abpuensa. — M. : Jlpoda, 2021. —
109.

4. I'abpuensn, O. C. Mertoaudeckoe nocooue k yaueouunky O. C. N'abpuensaa «Xumusa». 9 xknacc / O. C. 'abpuensa. — M. : lpoda, 2021. —
108.

5. Xumus : TexHosnorudeckue kaptel K yueouuky O. C. I'abpuensna «Xumus. 8 kinace» : Meroaudeckoe nocooue / JI. M. AcanoBa. — M. :
Hpoda, 2020

6. Xumus : TexHojorndeckue kapthl kK yueoHuky O. C. ['abpuensina «Xumus. 9 kinace» : Merogauaeckoe nocooue / JI. M. AcanoBa. — M. :
Hpoda, 2018

7. Xumus. 8 ki1.: KoHtposibHbIe 1 TpoBepodHbIe padboThl k yueOHuKky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A.
VYmakoBa u 1p. - M.: lpoda, 2022.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

1. Xumus. 8 kinacc: yue6. nis obuieobpazosarenbHbix yupexaenuii / O.C. Tabpuensn. - 3-€ usa., crpeotutl. - M.: Jpoda, 2022. - 286 c.



2. Xumus. 9 kiacc: yue0. s obnieoopazoBarenbabix yapexkaenuit / O.C. 'abpuensH. - 3-e usn., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

1. T'abpuensn O. C., Bockoboitnukosa H. I1., fAmrykoBa A. B. HacronbHas kaura yuutens. Xumus. 8 ki1.: Meroauueckoe nocooue. - M.: Jlpoda,
2021.

2. Tabpuensn O. C., AmykoBa A. B. Terpanp /u1g 1a00paTOpHBIX ONBITOB U MpakTH4ecKux padot. 8 ki1. K yuebnuky O. C. I'abpuensna «Xumus.
8 kmace». M.: Jlpoda, 2022.

3. T'abpuensu, O. C. Metoanueckoe nmocodue k yaeouuky O. C. 'abpuensna «Xumus». 8 kinacc / O. C. I'abpuensn. — M. : JIpoda, 2021. —
109.

4. T'abpuensn, O. C. Metoaudeckoe nocooue k yaeouuky O. C. N'abpuensaa «Xumus». 9 knacc / O. C. 'abpuensa. — M. : lpoda, 2021. —
108.

5. Xumus : TexHosnorudeckue kaptel K yueoHuky O. C. ['abpuensna «Xumus. 8 kmace» : Meroaudeckoe nmocoowue / JI. . AcanoBa. — M. :
Hpoda, 2020

6. Xumus : TexHojorndeckue kapthl kK yueoHuky O. C. ['abpuensina «Xumus. 9 kinace» : Merogaudeckoe nocooue / JI. M. AcanoBa. — M. :
Hpoda, 2018

7. Xumus. 8 ki1.: KontposibHbIe 1 ipoBepouHbIe padoThl K yueOHuky O. C. ['abpuensna «Xumus. 8» / O. C. ['abpuensn, [1. H. bepeskun, A. A.
VYmakoBa u 1p. - M.: lpocda, 2022.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

bubmmorexa [JOK

http://www.chemnet.ru I'azera «XuMus» ¥ CaliT 111 yuuTels «51 Uy Ha YPOK XUMHUH»

http://him.1september.ru Eaunas xomtekuus L{OP: IIpeameTHas KOJIEKIMS « XUMUS
http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HbIe SKCTIepUMeHThL: Xxumust. Koutekims Poccuiickoro
0011e00pa30BaTeIbHOrO MopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk0OepoBoii

http://www alhimik.ru Beepoccuiickast onmumnuaa NiKOJIbHHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranuueckast XUMHUsL: HJICKTPOHHBIN YUCOHUK ISl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA y4eOHHK



http://www hemi.nsu.ru OTKpbITbI#H KOJUTEIK: XUMHUSI
http://www.chemistry.ru JlucranuuronHasi olMMIMaa no XMMUH: TEJICKOMMYHHKAIIMOHHBIA 00Pa30BaTEIbHBIN MPOSKT



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1.Xumus. 8 knacc: yue6. mis obmeodpazosarensHbix yupesxaenuii / O.C. T'abpuens. - 3-e
u31., crpeotutl. - M.: Jlpoda, 2022. - 286 c.
2. Xumus. 9 kiacc: yue0. s obmeoopazoBarenbHbIX yapexaenuit / O.C. I'abpuernsH. - 3-¢
u3., ctpeoturl. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'abpuensn O. C., Bocko6oiinukosa H. I1., SlmykoBa A. B. HactonbpHast kHura yuutens.
Xumus. 8 Ki.: Metoandeckoe ocoowue. - M.: JIpoda, 2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpanp ass 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pab6ot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumug. 8 kiracey». M.: Jlpoda, 2022.

3. Tabpuensn, O. C. Meroanueckoe nmocooue k yaeouunky O. C. ['abpuensaa « Xumusi». 8
kimacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna «Xumusy». 9
kimacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 Kimacey :
Metoandeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckue kaptol K yaeOHuky O. C. 'abpuensaa « Xumus. 9 kiacey :
Metoaudeckoe mocooue / JI. 1. AcanoBa. — M. : [lpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TTpoBepoUHBbIC paboThl K yueOHuKky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: llpoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuorexa [JOK

http://www.chemnet.ru I'azera «Xumust» 1 caiiT ays yaurens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Equnas xomiekius LIOP: IIpeamerHas KoUIeKIus « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komtekiust Poccuiickoro o001eo0pa3oBaTeibHOTO MmopTajia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast ouMIiaa MKoJIbHUKOB 10 XHMHH
http://chem.rusolymp.ru Opranudeckast XMMusi: IEKTPOHHBIN YUeOHHUK AT CpeTHen
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3IEKTPOHHBIH YUeOHHK

http://www hemi.nsu.ru OTKpBITHINH KOJUISHK: XUMUS

http://www.chemistry.ru JluctaHiimoHHas OJMMITHAIA TI0 XUMUH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBIN MPOCKT
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