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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0OLIEr0 00pa3oBaHusl, MPEACTABICHHbBIX
B ®I'OC 00O, a Takxe Ha OcHOBE (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmesraM M TE€MaM MpPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluXcs, OINpeAessieT BO3MOXHOCTU IHpeAaMmeTa JJis
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poNb UrparoT (GopMUpyeMble XUMUEH MPEJCTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
STanoM B (OPMUPOBAHUHN €CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B OKOJOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHble HampaBieHHUs B OOYyYEHHMM XUMUHU OOECIEUMBAIOTCS CHEIU(PUKOIM
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOLIUMUCS CUCTEMBbl TEPBOHAYAIbHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHHM W HEKOTOPBIX OTACIBbHBIX 3HAUYUMBIX MOHITUU
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHN O XUMHYECKON
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPAaCCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K JIpYyrOMY, BBIOJHSS PYHKIIMU OOBSICHEHHS U IPOTHO3UPOBAHUSI CBOICTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEJICTABICHUS O XMMHUYECKOW COCTAaBILIFOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NIO3HaHUS B Hayke. M3ydeHue XMMHUU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee M3y4EHHbIX Y4eOHBIX NpeameToB: «Okpyxaromuid mup», «buosorusa. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (QOPMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1a4da
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HAyYHBIM METOJaM TMO3HAHUs MPU U3YYECHUU BEIIECTB U XMMUUYECKHX PEaKluid, B
(opMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUHU B yU€OHO -
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalleHust ¢ BeeCTBaMH B IIOBCEHEBHOM KU3HU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBICHHOCTh OOydYeHHsT Ha CHUCTEeMaTHYecKoe MPHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneueHune yCIIOBUM, CIOCOOCTBYIONIUX MTPHOOPETEHUIO 00 yUaIOIUMHUCS
OTbITA PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue oOmEell (QYHKIUOHAIBHOM H  €CTECTBEHHO-HAy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATH W OLEHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, HUCIOJIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHHUU
XVMHH, TPUMEHATH UX MPU PEHICHUH TPOOIIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NeSITeNIbHOCTH;

— (¢opmupoBaHHE Yy OOyYarOImIMXCS T'yMAHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHHUs UEHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJOTUYECKU
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTUBAIlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIsl U HAMPaBICHHOCTH JajbHEHIIEro
o0yJeHus.

OO111ee 4nciio 4acoB, OTBEIEHHBIX /IJIsl U3y4EHUSI XMMUHU Ha YPOBHE OCHOBHOI'O
oOirero obpazoBanus, cocranisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIoKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BEIIeCTB. XUMHUYECKUE ypaBHeHHs. Knaccuduxaius
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3OB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3feNieHUs] CMECEil: ¢ MOMOIIbI0 MarHurta, (UIbTPOBAHHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxxHeiilnne npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (U3HYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
MOJIYYCHUSI KHUCTOpOoJila B JIA0OpAaTOpPHM M TMPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHUE MAPHUKOBOro 3((ekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucnoTsl
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHMSI.
Ponp pacTBOpOB B mpHUpoJie U B KU3HU 4YenoBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyrome. Homenknatypa okcuyioB. @Pu3nueckKMe U XUMHUYECKHE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHuda. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucnotr. Ousndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMennt.

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaM¥ OKCHJIOB M OITMCAHKE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHUE OCOOEHHOCTEW pACTBOPEHUSI BEIIECTB C PA3IMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB Pa3IMYHbBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpAIM3allM, IOJy4EHHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHTOB JI. W. MenpgesneeBa. CrpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
@U3NYECKUN CMBICII IOPSAKOBOIO HOMEpPA, HOMEPOB NIEPUOIA U TPYIIIIHI AJIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxkenuto B [lepuoanueckon cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BuUTUsA Hayku W npaktuku. J[. M. MenneneeB — ydé€Hbld U
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Ipouecchl OKUCIEHHS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aoKeHUs, COETUHEHMS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiaccupUKalMs, TEPUOAUYHOCTb, HAOIIOEHUE,
AKCIEPUMEHT, MOJICTIMPOBAHNUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

@du3nka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaauOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUU 3apsij, BELIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BEIECTBa, Ta3, (PU3NYECKUE BEIWYUHbBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE€3/b1, COJHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TOPOIbI, MOJIE3HBIC
HCKOITaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MengeneeBa. CTtpoeHHe aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHUEM »3JeMeHTOB B Ilepuoamdeckoit cucreme H
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K pa3IMYHbIM KJaccaM HEOpraHWYECKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukarus XuMU4eCKUX peakiuii Mo pa3InyHbIM Ipu3HaKaMm (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIOBOoMYy d(ddexTy, 1o
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHUIO KaTaau3aTropa). DK30- U SHIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe O TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusax. [lonstue o katanuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIUSIONIME HAa CKOPOCTh XMMHUYECKOM PEAKIUM M TIOJIOXKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMHM,  JJIEKTPOHHBIM  OayaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBLHON peaKkuuu. CocrasneHue YPaBHEHUU

OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMA C  HCIONb30BAaHUEM  METOJA
AJICKTPOHHOT O OanaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakunu moHHOro oOMeHa. Y cloBus MPOTEKAHUS PEeaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIENOBAHUE  BJIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOLUALIMN KUCIIOT, EJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbIJIEJIEHUE Tra3za, 0o0pa3oBaHWE BOJbI), ONBITOB, WLIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTajUlaMH, uiesnodyamu). XsopoBojopoa. ConsgHas KucCIOTa,
XUMHUYECKUE CBOWMCTBA, MOJYyYEHHE, MpuMeHeHue. JlelicTBue xiopa U
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3HYECKUE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, Gu3nyeckrue 1 XUMUIECKHe CBOMCTBA (0OIIME KaK MPEICTaBUTENS
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenue ceppl M €€ COeNMHEHWH B MNpUpole. XUMHYECKOE 3arpsi3HEHUE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPO/E,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
ux Qu3nUecKre U XMMUYECKUEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl COeIMHEHUSIMHU a30Ta (KUCIOTHbIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue pocdaTroB B KaU€CTBE MUHEPAIBHBIX YI0OPEHUH.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHHe B MpUpoje, (pru3nueckue U XUMHYECKUE CBOWCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. Okcuasl yriaepoja, uX (U3HYECKHE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V),
runoTe3a riao0ambHOr0 MOTEIUICHUS KIMMaTa, MapHUKOBBIM 3¢ ¢ekt. YronbHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavambHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEILIECTBAX: XKHUpaxX, OeJKax, yrieBojgax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npuMmenenne. CoequHeHNs KpeMHUA B ipupoze. O01mue npeacTaBieHus: 00 OKCHIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTENBHBIX MaTepHaIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M HMX COEIMHEHUM (BO3MOYKHO HCHOJIb30BaHHE BUAEOMATEPUANIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIIOTHI, U3YYCHHE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOU KUCIIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COCAMHEHHUH (BO3MOXKHO MCIOJb30BAaHUE BHIEOMATEPUANIOB), 00pa3aMi a30THBIX
u dochopHbIX ynoOpeHui, moiydeHue, coOrpanue, pacro3HaBaHUE U W3y4YEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEAbl0 (BO3MOYKHO HCIOJIb30BaHHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHUE M W3yYEHUE CBOMCTB YIJIEKMCIIOrO rasa, MpOBEICHUE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COEIUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaJUIMYEeCKass  KPUCTAUIMYECKAas  pElETKA.  OJIEKTPOXMMHUYECKHM  pAX
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT Koppo3uu. CIiiaBsl (CTanb, YyT'yH, AOPATIOMUHNN, OpOH3a)
Y UX IPUMEHEHUE B OBITY U TPOMBIIIIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HaTpusi M Kaumd. [IpuMeHeHue IIEeNOYHbIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



Kb, BakHeinme coefuHeHnst KabIus (OKCHI, THAPOKCH, COJIN). JKECTKOCTH
BOJIBI U CITIOCOOBI €€ yCTpaHEHHS.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA M TUJIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XMMHYECKHE CBOMCTBA kene3a. OKCHIbl, THAPOKCH LI 1 comu skene3a (1) u xxemesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJCHUCTBHS OKCHJA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJlIbLKs, aIIOMUHUS, IUHKa, sxkese3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHIA LIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/au Mo TeMe «BaxHeiine
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOrax U OTPaBJICHUSIX.

XUMUYECKOE 3arps3HEHUE OKpYXKarollel cpenbl (IpeaesbHas OMycTUMAas
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OO1iue ecTeCTBEHHO-HAY4YHbIEC MOHATHUS: HAy4HbI (akT, TUIores3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOII0JCHHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTka, CIuiaBbl, (PU3MUECKUE BEIUYUHBI, €AMHMIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbL, TOPHBIE TOPO/IbL, IOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaIruen o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOMN, Y4eOHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEIBHOCTH TPU BHITIOJHECHUU
y4eOHBIX, TO3HABATENBHBIX 3a/lay, BBIMOJHEHUA XUMUYECKUX HKCTIEPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIPOIIECCE ATOW y4EeOHOU ACSITEIILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MTOBEICHHE
Y TOCTYNKH CBOMX TOBApUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHLHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYIBTYPBhI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TI03HAHMIO, JIFOOO3HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIUTAHMSI:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBO)XEHHE K TPYJly U Pe3yJibTaTaM TPYJOBOU NeATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHHUST 00pa30BaHMs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHNE K TPUPO/IC KaK HCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBuJ1 6€30MaCHOr0 MOBEACHUS IIPU paboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  SKOJOTMYECKOW KYJAbTYphl, OCO3HAHHUS TIJIOOAILHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU MOHSITUSAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXKAY OOBEKTAMU H3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IMPEJICTABICHUN BBIABISATH U XapaKT€PU30BATh CYIIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BAaTh IOCTABJIEHHBIE BOIMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YyMEHHE HaOIIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh Pa3jINdHble METOJBI M 3aMpoChl MPU MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIa/ICHHUE KYJIbTYPOH aKTHMBHOTO MCIIOIb30BAaHUS PA3TMUHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M AaHAIU3UPOBAaTh B Ipolecce YydyeOHOH u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0Ji€ JUaora v (WiM) JUCKYCCUH) TI0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
JESTEIbHOCTU B YCTHBIX M IUCBbMEHHBIX TEKCTaX; JejaTh MPEe3eHTAIUI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENbCKOW  JEATENIbHOCTH  NpPU  PELICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHbBIe YHUBepcalbHbIe y4eOHbIe 1eiicTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABATEJIbHBIX 3a/lay, CaMOCTOATENHLHO COCTABJISITH WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, MPE/iaraéMble B YCJIOBUU 3aJaHUIA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HaydHble 3HAHHS, YMEHHUS M CIIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOHOPOJIHASI), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl pPeakius, KIacCU(pUKAIUSI PEaAKIUi: pPeaKinu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHUYECKAsl CBS3b, MOJSIPHASI U HEMOJSIPHAS. KOBAJEHTHAS CBA3b, HOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JJIS COCTaBJieHUs (opMys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHJ XUMHUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi siApa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMy MbICIUTEIbHON JIEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
MO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, HKCIIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMUSIMH IO BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OTIBITOB IO MOTYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEILIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TTIOMOIIBIO MHIUKATOPOB (JaKMycC, peHoNn(TaaenH, METUIOPaHX

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui,  MOJb, MOJSPHBIA  OOBEM,  pacTBOpP,  DIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeJeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTPEEATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, IMPUHAIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacCTBOPaX HEOPraHMYECKUX COCIMHEHUM, TUI KPUCTATUIMUYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabmmunyo dopmy lleprmomnyeckoit CUCTEMBbI XMMUYECKUX DJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsii siApa, oOIiee 4YHCIO JJIEKTPOHOB U paclpeiesieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIAaCCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOpPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOICTBA MPOCTBIX M CJIOXHBIX BEHIECTB, TIOATBEPKIasi OINHUCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS pPEaKIHM, TOATBEPXKIAIOIIUX CYIICCTBOBAHHE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHSI,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU PEAKLINY;

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB IO MOTYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHSI M HWOHBI M3YYCHHBIX METAUIOB, NMPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICIICTBCHHBIX CBSI3CH — JJI1 M3y4CHUS CBOMCTB BEIICCTB M XHUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe/ M HEOPraHU4eCKMX BelleCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6 1
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon. [lonsitue o bubmmorexa [IOK
2.2 8 1
KHUCIIOTaX U COJSX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHWYECKNX COCTUHEHUMN https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma
XuMHUeCcKas CBAI3b. BuG 110K
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
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 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHYECKHE peaKLMK
11 IToBTOpEeHUE U yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS] T CCOLIUALIHSL. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 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

Paznesa 3. MeTaJsIBI M X COCIUHEHUSA

bubmmoreka [IOK
3.1 06 7| 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIINe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41636
Hroro mo pazneny 20
Pa3nen 4. XuMus u okpyxamounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HNOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne aTa nudpoBbIe
Tema ypoka KonTpoabubie | IlpakTHyeck A op
n/n Bcero HU3yYeHUs oOpa3oBarejibHbIE
padoThI ue padoThbl
pecypchbl
8a—03.09.24
1 [Ipenmer xumuu. Ponb xumun B 1 86 — 04.09.24 but6moreka [JOK
. o https:/m. Tu/ffod21
’KW3HHM 4YelioBeKa. Tela u BelecTBa 88— 03.05.24 ttps://m.edsoo.ru/ff0d210c
8a—05.09.24
5 [TorsaTre 0 MeTOAAX ITO3HAHHUS B 1 86 —06.09.24 bu6moreka [IOK
XUMUU o https://m.edsoo.ru/ff0d227e
88—05.09.24
[TpaxkTnueckas padota Ne 1
8a—10.09.24
3 «IIpaBuna paGoTsl B 1abopaTopuu u 1 86 —11.09.94 bu6mmoreka [IOK
MpUEMBI OOpaIIIEHUS C 85— 10.05.24 https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYIOBAHHEM)
8a—12.09.24
YucTeIe BEIIECTBA U CMECH. bu6moreka [JOK
4 . 1 86 —13.09.24
CriocoOwsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
88 —12.09.24
IIpaktnueckas padbora Ne 2 8a-17.09.24
P P . but6moreka [JOK
) «Pa3znenenue cmeceil (Ha npumepe 1 86 —18.09.24
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOW COJIN)» 88—-17.09.24
8a—19.09.24
but6moreka [JOK
6 ATOMBI U MOJICKYJIbI 1 86 —20.09.24
4 https://m.edsoo.ru/ff0d2a6c
88-19.09.24
X 3 8a—24.09.24 Bu6 OK
MMHYECKHE DJIEMEHTHI. 3HAKU
7 1 86 — 25.09.24 Homiorera I

(CUMBOJIBI) XUMUYECKHX JIEMEHTOB

88—24.09.24

https://m.edsoo.ru/ff0d2be8



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

8a—26.09.24

bub6 K
8 [TpocThie 1 CIIOXKHBIC BEIIECTBA 86 -27.09.24 htI'/[I ;;I;T:;(:o?rou/ﬁOdZaGC
88 —26.09.24 Ba.im. :
8a-01.10.24 56 [IOK
NOJINOTEKA
9 ATOMHO-MOJIEKYJISIDHOE YUEHHUE 86 -02.10.24
yaAp ya https://m.edsoo.ru/ff0d2d50
88-01.10.24
3aK0H IMOCTOSIHCTBA COCTaBa
8a—-03.10.24
10 BEIIECTB. XUMHUYecKas Gopmya. 86 —04.10.24 bu6motexa [IOK
BajleHTHOCTh AaTOMOB XUMHUYECKHX e https://m.edsoo.ru/ff0d2eae
88—-03.10.24
3JIEMEHTOB
OtHOCUTENBHAs aTOMHAsA Macca. 8a—08.10.24 Bu6 110K
NOJINOTEKA
11 OtHOCUTENBHAS MOJIEKYJIIpHAas 86 —-09.10.24
yuAp https://m.edsoo.ru/ff0d323c
Mmacca 88 —-08.10.24
8a—-10.10.24
12 MaccoBast 1011 XUMHYECKOT O 86— 11.10.24 bu6mmoreka IJOK
AJIEMEHTA B COCMHEHUN o https://m.edsoo.ru/ffod350c
88—-10.10.24
8a—15.10.24
13 KommnuectBo Bemectsa. Moib. 86 — 16.10.24 bu6moreka [JOK
Mounsipras macca e https://m.edsoo.ru/ff0d5230
88 —15.10.24
8a—-17.10.24
14 POu3nYeCKUe U XUMHUISCKHE 86 —18.10.94 bu6moreka I[IOK
SABJCHUS. XUMHUYECKash PEAKLIHS 88 —17.10.24 https://m.edsoo.ru/ff0d37fa
8a—22.10.24
[Tpu3Haku u yciaoBUsl TPOTEKAHUS bu6morexa [IOK
15 . 86 —23.10.24
XUMUYECKUX PEaKIUM https://m.edsoo.ru/ff0d3al6
88-22.10.24
3aKOH COXpaHe acchbl BEIEeC 8a-24.10.24 bub OK
H COXpaHEHUS MACCHI B TB.
16 P - 86 —25.10.24 nosmorexa [

XUMHYECKHE YPAaBHEHUS

88—24.10.24

https://m.edsoo.ru/ff0d3b88



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

Brruncnenns xonmndecTBa, MacChl 8a—05.11.24 56 LIOK
nOIMOTEKA
17 BEIISCTBA 110 YPaBHCHHSIM 86 -06.11.24
m yp N https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIUU 88-05.11.24
Krnaccudukanus XuMmudaeckux 8a—07.11.24 Eu6 OK
N OoTeKa
18 peakuuii (coenuHeHus, 86 —-08.11.24 uosmotexa [
https://m.edsoo.ru/ff0d3f34
pa3noXKeHUsl, 3aMeleHHs], OOMeHa) 88—-07.11.24
M. B. JIoMOHOCOB — y4€HBbIN- 8a—12.11.24 Bu6 OK
oTeKa
19 sHImKIoneaucT. O6o0meHue n 86-13.11.24 nbmorexa L
. https://m.edsoo.ru/ff0d40c4
cucreMaTusanusa 3HaHUuU 88—12.11.24
KonTponsHas padora Nel mo teme 8a—-14.11.24
20 «BelecTBa 1 XUMHUYECKHE 86-1511.24 bubmorexa HOK
' https://m.edsoo.ru/ff0d4290
peakum» 88—14.11.24
Bo3nyx — cmecsk razos. Cocrtas 8a-19.11.24
21 Bo3ayxa. Kucinopon — ajeMeHT u 86 -20.11.24 bubmorexa HOK
yxa. p o https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H 88-19.11.24
DU3NYECKUE U XUMUYECKUE
. 8a—21.11.24
99 CBOMCTBa KHUCJIOpoAa (peakiuu 86 —22.11.24 bubmumoreka [IOK
) o https://m.edsoo.ru/ff0d4614
okucieHus, ropenue). [lonstue o6 88— 21.11.24 p
OKCHIax
CriocoObl MONTy4eHUs KUCIOPO/ia B 8a—-26.11.24
bu6moreka IIOK
23 71a00paTOPUH U MPOMBIIIECHHOCTH. 86 -27.11.24
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona 88-126.11.24
TennoBoii 3(hHeKT XUMHIECKOM
€aKI[MH, [IOHATUE O 8a—28.11.24
P bu6moreka [JOK
24 TEPMOXUMUYECKOM YPaBHEHUU, 86-29.11.24
https://m.edsoo.ru/ff0d4790
9K30- ¥ DHAOTEPMUUYECKUX 88—28.11.24

PCaKIUAX



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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
https://m.edsoo.ru/ff0d4790

TonnuBo (HepTh, yroiab U METaH).

8a—03.12.24

bub6moreka IIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro 86 -04.12.24
TPASHEIHE BOS/yxa, Ol et https://m.edsoo.ru/ff0d4c4a
peaoTBpalIeHUS 88-03.12.24
[Tpaktuyeckast pabora Ne 3 o Teme 8a-05.12.24 Eu OK
26 «ITonyuenue u cobupanue 86 —06.12.24 uosmotexa [
. https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOZa, U3YUEHUE €T'0 CBOUCTB) 88-05.12.24
8a—10.12.24
97 Bonopon — anemMeHT u mpoctoe 86 —11.12.24 bu6moTteka [JOK
emrectBo. Haxoxienune ome o https://m.edsoo.ru/ff0d4ddo0
BEIISCTRO. LIAXONISHHE B IPHPOA 88— 10.12.24 2
DH3NYECKUE U XUMUYECKUE 8a—-12.12.24 56 [IOK
noaMoTeKa
28 cBoiicTBa Bogopoaa. [Ipumenenue 86 —-13.12.24
BOMCTRA BONOPOAA. T pUMEHEHH https://m.edsoo.ru/ff0d4dd0
BOJIOpoOaa 88—12.12.24
8a—-17.12.24 56 OK
29 [ToHsITHE O KUCITOTAX M COJIAX 86 —18.12.24 htI'/[I ;;I;T:clj(:ogru 045042
88—17.12.24 RS-, '
8a—19.12.24
30 Crnoco0bI OTy4eHus: BOJOpOa B 86 —20.12.24 bu6mmoteka [IOK
o https://m.edsoo.ru/ff0d4dd0
1abopaTopun 88-19.12.24 .
[Tpaxktueckas padbota Ne 4 mo Teme 8a-24.12.24 Bu6 OK
31 «[Tonyuenue u cobupanue 86 —25.12.24 nosmotexa L
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJa, U3YUEHUE €TI0 CBOUCTB) 88—24.12.24
. .. 8a—26.12.24
MosnsipHblil 00bEM ra3zoB. 3aKoH bubmuotexa LIOK
32 86 -27.12.24
ABoraapo https://m.edsoo.ru/ff0d542e
88—26.12.24
Brrunciaenns o0bnéMa, KOJIUYeCcTBa 8a—09.01.25 56 OK
33 BEIIECTBA T'a3a MO €ro U3BECTHOMY 86 —10.01.25 ubmorexa I
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BEMY 88 —09.01.25
34 Brruuciennst 00bEMOB ra3oB 1o 8a—14.01.25 bubmumoreka [IOK
YPAaBHEHHIO PEAaKIMHA HA OCHOBE 86 —15.01.25 https://m.edsoo.ru/ff0d5708
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3aKOHA 00BEMHBIX OTHOIICHHH 88—14.01.25
razoB
8a—16.01.25
35 DU3NYECKUE U XUMUYECKUE 86 — 17.01.95 bu6moreka [JOK
7 o https://m. Tu/ff0d587
CBOMCTBA BOJIBI 85 — 16.01.95 ttps://m.edsoo.ru/ff0d587a
. 8a—21.01.25
36 CocraB ocHoBanuii. [TorsiTe 00 86 —22.01.25 bubmmoreka [IOK
o https://m.edsoo.ru/ff0d59e2
HHARRATOPaX 88 -21.01.25 .
Bopna xak pacTBopuTENb.
A P P 8a—23.01.25
37 Hacrimniennble 1 HeHACHIIEHHEIE 86 —24.01.95 bu6moreka [IOK
pactBOpbl. MaccoBas 1051 88 — 23.01.25 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 mo Teme
8a—28.01.25
«ITpuroroBiieHHE PaCTBOPOB C bu6motexa [IOK
38 . . . . 86 —29.01.25
onpeneéHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
.. 88 —28.01.25
PacTBOPEHHOTO BEIIECTBAY
8a—30.01.25
39 KontponbeHas pabora Ne2 o teme 86 —31.01.25 bu6moteka [IOK
«Kucnopoxn. Bonopoa. Bona» 88 — 30.01.25 https://m.edsoo.ru/ff0d6342
8a—04.02.25
OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS, bubmmoreka [IOK
40 86 —05.02.25
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
88—04.02.25
[Tony4yenune u xuMH4ecKue 8a—-06.02.25 Eu6 110K
nOIMoTEKA
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U 86 —07.02.25
https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB 88 —06.02.25
OCHOBaHUS: COCTAB 8a-11.02.25 bu6 OK
42 ' ’ 86 —12.02.25 nbmorexa Il

KJ1accH (puKaIys, HOMEHKIATypa

88-11.02.25

https://m.edsoo.ru/ff0d67ca
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[Tony4yenue u XuMH4ECKue

8a—13.02.25

bubmumoreka [IOK

43 7 7 86-14.02.25 https://m.edsoo.ru/ff0d67ca
CBOMCTBA OCHOBaHHI 85— 13.02.25 ps://m. :
8a—18.02.25
44 KucnoTsl: cocras, kiaccuduxanus, 86 —19.02.95 bu6moreka [JOK
HOMEHKJIATypa L https://m.edsoo.ru/ffodfee2
88 —18.02.25
8a—20.02.25
[Tonyuenune u xuMnuyeckue bu6moteka [IOK
45 7 86-21.02.25 https://m.edsoo.ru/ff0dfee2
CBOMCTBA KHUCJIOT 86 — 20.02.25 ps://m. .
Conu (cpennue): HOMEHKIATYpA, 8a-—25.02.25
46 cnocof(SLII)no )eHI/m XHMHHZSKHe 86 —26.02.25 bubmorexa [OK
N e ’ T https://m.edsoo.ru/00ad9474
CBOMCTBA 88 —25.02.25
[TpaxkTueckas padota Ne 6.
8a—27.02.25
47 Pemenue skxcriepuMeHTaIbHbIX 86 — 28.02.25 bu6mmoreka [TOK
3a71a4 110 TeMe «OCHOBHBIE KJIACCHI g5 27' 0 2' »c https://m.edso00.ru/00ad9b7c
HEOPraHUYECKHX COETUHEHUIN» o
I'eneTnueckas cBs3b MEXKIY 8a—04.03.25
bu6moreka [JOK
48 KJIaCCaMU HEOPraHUUYECKUX 86 —05.03.25
. https://m.edso0.ru/00ad9a50
COECTUHEHUU 88-04.03.25
8a—06.03.25
O0o001IeHNEe U CUCTeMaTH3aIUs bubmmoreka [IOK
49 . 86 —07.03.25
3HaHUU https://m.edso00.ru/00ad9ch2
88 —06.03.25
KonTponbHas padora Ne3 mo teme 8a—11.03.25 Bu6 LIOK
nOIMoTEKA
50 "OCHOBHBIE KJIACCHI 86 —-12.03.25
- https://m.edsoo.ru/00ad9ela
HEOPraHNnYeCKUX COCTUHEHUN 88—11.03.25
[TepBble MONBITKY Ki1accuukanuu 8a—13.03.25
Bbub6morexa IIOK
51 XMMHUYECKHX 3JIeMeHTOB. [ToHsTHE O 86 —14.03.25
https://m.edso00.ru/00ad9ffa
rpyImmax CXOIHBIX 3JIEMEHTOB 88—-13.03.25
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[Teproanyeckuii 3aK0H 1

8a—18.03.25
59 [Tepuoamyeckasi cucrema 86 —19.03.95 Bbu6morexa IIOK
.. bl https://m.edsoo.ru/00ada52c
XHMHUUYeCKux 3yeMeHToB 1. U 86— 18.03.95 p
MenneneeBa
8a—20.03.25 Eu6 LIOK
NOJINOTEKA
53 [lepropl, rpymbl, HOArPYIIIEI 86 -21.03.25
https://m. T 2
85 — 20.03.25 ttps://m.edsoo.ru/00ada52c
8a—01.04.25
54 Crpoenue aromoB. CocraB 86 — 02.04.25 bubmmorexa [IOK
aTOMHBIX siiep. M30Tomsbl 88— 01.04.75 https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI0YEK 8a —03.04.25
. bu6mmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuoauyeckoit 86 —04.04.25
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneena 88 —03.04.25
XapaKkTepucTHKa XUMHUYECKOT'0
8a —08.04.25
56 SJIEMEHTA 10 €r'0 MOJ0KEHHUIO B 86 — 09.04.25 bub6moreka [JOK
Iepnoauyeckoit cucreme JI. H. o https://m.edso00.ru/00ada824
prorIeckolt crcreme /] 88- 08.04.25 B
MenneneeBa
3nauenue [lepuonuueckoro 3akoHa
8a—10.04.25
57 JUISL pa3BUTHUS HAYKU U TIPAKTUKH. []. 86— 11.04.25 bu6moreka [JOK
) — y4éHBIN B https://m.edsoo.ru/00ada96e
N. MenneneeB — y4éHblil, negaror 88 — 10.04.95 p
U TPKJaHUH
DHEKTPOOTPULIATEILHOCTh ATOMOB
pooTpatl / 8a—15.04.25 Eu6 OK
XUMHUUYECKUX DIIEMEHTOB
58 B i 86-16.04.25 htI: ;/P/I;T:;(:og ru/00adaab8
cepoccuiickasi IpoBEpOYHAs 88 — 15.04.95 ps://m. .
pabora
8a—17.04.25 i OK
59 Honnas xuMudeckast CBsI3b 86 —18.04.25 nbmmotexa I

88—17.04.25

https://m.edsoo.ru/00adac34
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8a—22.04.25

50 KoBanenTHas nonspHas 1 86 — 23.04.95 55;16).1/1//IOT6(I;21 I_[O/Iéo b
XUMHUYECKas CBI3b 86 — 22.04.25 ps://m.edsoo.ru/00adaa
8a—24.04.25
KoBanenTtHas HenosnsipHas bubmmorexa [{OK
61 1 86 —25.04.25
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab9
88 —24.04.25
8a—29.04.25 56 OK
62 CreneHb OKUCIEHUS 1 86 —30.04.25 htI'/[I ;;I;T:;(Saogm 100adas28
88 —29.04.25 2l :
OKHUCIUTENBHO 8a-06.05.25 bub6 OK
63 1 86 —02.05.25 h:tl J.I/IjOTega 1 100adbo76
BOCCTAaHOBUTEIIBHBIC PEAKIIUH 88 — 06.05.95 ps://m.edso0.ru/00a
8a —08.05.25 56 [IOK
NOJINOTEKA
64 Oxuciaure OCCTAaHOBUTE 1 86 —07.05.25
KHCTHTCIH 1 BOCCTATOBHTCIH https://m.edso0.ru/00adb076
88 —08.05.25
Kontponsnas pabora Ned o teme 8a —13.05.25 Bu6 10K
65 «CtpoeHue aToma. XUMHUECKast 1 86 —14.05.25 HOTHOTCRA
https://m.edsoo.ru/00adb486
CBS3b» 88 —13.05.25
8a—15.05.25
PesepBHbIii ypok. O600meHne u ° bubmoreka [IOK
66 . 1 86 —16.05.25
cucTeMaTu3anusd 3HaHu! https://m.edsoo.ru/00adb33c
88 —15.05.25
8a—20.05.25
67 PesepBHbiii ypok. O0001mieHue 1 1 86 —21.05.25 bu6motexa [IOK
CHUCTEMATHU3aLMS 3HAHUN 85 — 20.05.25 https://m.edsoo0.ru/00ad9cb?2
8a—22.05.25
PesepBHbIii ypok. O0o01eHue 1 2 bu6motexa [IOK
68 . 1 86 —23.05.25
cUucTEMAaTU3alUs 3HAHUH https://m.edsoo.ru/ff0d61c6
88 —22.05.25
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne ara Hu@ppoBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue A op
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.
9a-03.09.24
Ilepuonnueckas cucrema bu6motexa [IOK
1 1 96 —04.09.24
XUMHYECKuX 3jieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
98 -02.09.24
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH 9a-05.09.24
2 CBOMCTB XMMHUYECKHUX DJIIEMECHTOB 1 96 —05.09.24 bubmorexa [IOK
) T https://m.edsoo.ru/00adb6b6
IEPBBIX TPEX NEPUOTIOB 98 —06.09.24
9a-10.09.24
3 Knaccudukanust 1 HOMEHKJIaTypa 1 96 —11.09.94 bubmorexa [{OK
e https://m. I 7e2
HEOPraHWYECKUX BEILECTB 95 — 05.09.24 ttps://m.edsoo.ru/00adb7e
. 9a-12.09.24
Bupl XuMU4decKoit CBSI3M U TUTTBI bubmmoreka [IOK
4 . 1 96 —12.09.24
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
98-13.09.24
Kontponbhas pabora Nel o
teMe «I[loBTOpeHuE U yriayOiieHne 9a-17.09.24
5 N P Y 1 1 96 —18.09.24
3HaHUN OCHOBHBIX Pa3/eJioB 95 — 16.09.24
Kypca 8 kiacca»
Knaccudukamms xumudeckux 9a—19.09.24
6 eaK I/Hg) 110 Pa3JIMYHBIM 1 96 —19.09.24 bubmorexa [JOK
Pttt P e https://m.edso0.ru/00adbch0
pU3HAKaM 98 —20.09.24
9a—-24.09.24
7 [TonsiTHE O CKOpOCTH 1 96 —75.09.24 bu6mmotexa [IOK
i 1 e https://m.edso0.ru/00adbe9a
xuMuueckoil peakuuu. [lousatue o 96 — 23.09.24 p



https://m.edsoo.ru/00adb59e
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TOMOT'€HHBIX U T€TEPOTreHHBIX
peaxknusx

TlousTiHE O XUMHUYECKOM
paBHOBecuu. PakTOpBHI,

TOIIHE HA CKOPOC 9a-26.09.24 bu6 OK
BIIMAIOIINE HA CK Tb
8 o i g 96-26.09.24 htl'/[I sJ'I/P/IrZTeegsao?r /00adc28c
XUMHUYECKON peaKIny 1 98— 27.09.24 ps://m. ru
MOJIOKEHUE XUMHUUYECKOTO
paBHOBECHUS
9a-01.10.24
OKHCIHTENLHO- bu6moreka [IOK
9 96 —02.10.24
BOCCTAaHOBUTEJIbHbIE PEaKIUU https://m.edsoo.ru/00adcade
98 —30.09.24
Teopus PIIEKTPOIUTHUECKOMN 9a—03.10.24
P P but6mmoreka [JOK
10 muccoranu. CHIbHEBIE U 96 —03.10.24
https://m.edsoo0.ru/00adcd68
crabble AIEKTPOIUTHI 98 -04.10.24
9a-08.10.24 Eu6 LIOK
HOJINOTEKA
11 HMonnbie ypaBHEHHUS peaKIui 96 —09.10.24
P beakh https://m.edsoo.ru/00add448
98 —-07.10.24
XUMHYECKHE CBOICTBA KUCIIOT U
OCHOBAHUI B CBETE 9a-10.10.24 B LIOK
NOJINOTEKA
12 MIpEACTABIEHUI 00 96 —-10.10.24
pel ) https://m.eds00.ru/00add5ds8
SJICKTPOIUTUIECKOU 98-11.10.24
IUCCOLMAIIHT
XHUMHUYECKHE CBOMCTBA COJIEN B
. 9a-15.10.24
13 CBETE MPEIICTABJICHHUH 00 96 — 16.10.24 bu6moreka [JOK
AIEKTPOTUTHYECKON 98 -14.10.24 https://m.edso00.ru/00add8b2
UCCOLAALIAN
9a-17.10.24 Eu6 OK
14 [Tonsarue o rugponuse comnei 96-17.10.24 nommotexa L

98 —18.10.24

https://m.edsoo.ru/00add9d4
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O0001IeHrEe U CUCTEMATU3aLU

9a—22.10.24

bubmumoreka [IOK

15 R 96 —23.10.24
3HAHUM 98— 21.10.24 https://m.edsoo.ru/00addd12
[Tpaktrueckas padota Ne 1. 9a-24.10.24 BuG 1OK
nOIMoTEKA
16 «PereHune 3KcnepuMeHTaTbHbBIX 96 —24.10.24
p https://m.edsoo.ru/00addbfa
3a/1a49» 98-25.10.24
KonTtponbhas pabora Ne2 no
9a—-05.11.24
TeMe «DJIEeKTPOIUTHYECKAs bubmuotexa IIOK
17 96 -06.11.24
aucconuanus. XuMH4ECKHe https://m.edsoo.ru/00addecO
98-08.11.24
peaKuuu B pacTBOPAX»
OO6m1ast XxapakTeprCTHKA 9a-07.11.24
18 Faﬂlj)ll“eHOBp XI/IMII)/I‘-IGCKI/IG 96 -07.11.24 bubmorexa HOK
3 ' o https://m.edsoo.ru/00addfe2
CBOHMCTBA Ha IIPUMEPE XJI0pa 98-11.11.24
XsopoBonopoa. ConsiHas 9a-12.11.24
. bubmmoreka [IOK
19 KHCJI0Ta, XUMHUYECKHUE CBOMCTBA, 96 -13.11.24
https://m.edso0o.ru/00ade104
oJIy4YeHUE, IPUMCECHECHHE 98—-15.11.24
[IpakTueckas padorta Ne 2 mo 9a-14.11.24 BuG OK
20 teme «Ilomydenne cosstHOMl 96 —14.11.24 nosmotexa L
" . https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4YE€HHUE €€ CBOUCTBY» 98-18.11.24
Beruucnenus no ypaBHeHUsAM 9a—19.11.24
21 XUMHUYECKUX PEAKIUM, €l OUH 96 -20.11.24 bubmorexa [IOK
DEaTIHE, A o https://m.edso0.ru/00ade488
W3 PEareHToB JaH B U30bITKE 98—-22.11.24
9a-21.11.24
99 OO6m1ast XxapakTeprCTHKA 96 —21.11.24 bu6moreka [IOK
VIA- o https://m.edsoo.ru/00ade64a
3JIEMEHTOB TPYIITIBI 98 — 25.11.24 p
AJnoTpornHbie MoaupUKau
p A uican 9a-26.11.24
23 cepbl. HaxoxneHue cepol 1 €€ 96 —27.11.94 bu6morexa [IOK
COCMHEHUN B TIPUPOJIE. 98 -29.11.24 https://m.edsoo.ru/00ade64a

XHWMHUYECKHUE CBOKCTBA CEPBI
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CepoBo0poOJ1, CTPOEHUE, 9a-28.11.24
24 (bu3HYEeCKrEe B XUMUUYCCKHE 96 —28.11.24 bubmorexa HOK
3 o https://m.eds00.ru/00ade802
CBOMCTBa 98-02.12.24
Oxkcuasl cepbl. CepHast KUCIIOTA, 9a-03.12.24 Eu6 OK
25 ¢busnyeckue U XUMHUYECKHe 96 -04.12.24 uosmotexa [
. https://m.edsoo.ru/00adea28
CBOUCTBA, IPUMCHECHUE 98-06.12.24
XUMHYECKHE PEaKIUH, JIeKALIIE
B OCHOBE MPOMBIILIEHHOTO
. 9a-05.12.24
26 croco0a MoJy4eHus CepHOM 96 —05.12.24 bubmmorexa [IOK
. Xu o https://m.edsoo.ru/00adec8a
KHCIIOTBI MHYECKOE ) 98— 09.12.24 ps:// /
3arpsi3HEHUE OKPYKAIOIIEH CpeJbl
COCTMHECHUSIMU CEPBI
9a-10.12.24
97 Brruucienrne MaccoBoi g0 96 —11.12.24 bubmmoreka [IOK
o https://m.edsoo.ru/00adec8a
BBIXOZa IPOJYKTa PEAKIIUU 98— 13.12.24 p
OO0mas XxapakTeprucTuKa
aneMeHToB VA-rpynmsl. A30T, 9a-12.12.24
28 acIpoCTpaHEHUe B IPUPOE 96 -12.12.24 bubmrorexa [JOK
paciipoctp PHPOAS, o https://m.edso0.ru/00adeea6
(bu3NYECKNe U XUMHYECKHE 98-16.12.24
CBOMCTBa
AmMHaK, ero Gu3nvYecKue u 9a-17.12.24 56 LIOK
nbnmoTexa
29 XHMHYECKHE CBOICTBA, 96 -18.12.24
https://m.edsoo.ru/00adf004
IIOJIYYEHUE U IIPUMEHEHUE 98-20.12.24
[Ipaktuueckas pabora Ne 3 o 9a-19.12.24 Bu6 LOK
noInoTeKa
30 teme «Ilosryuenue aMmmuaka, 96 -19.12.24
YA . https://m.edsoo.ru/00adf180
U3YYEHUE €TI0 CBOUCTBY» 98—-23.12.24
A30THas Kucnora, eé pusnueckue Ja-24.12.24 bu6 OK
31 ’ 96251224 | Dromiorera ll

U XUMHYECKHE CBOICTBA

98—27.12.24

https://m.edso0.ru/00adf306
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Hcnonb3oBaHne HUTPATOB U
coJIeEd aMMOHHS B KaYeCTBE

. 9a—-26.12.24
39 MUHEpPATBHBIX Y00 PEHU. 96 —26.12.24 bubmmorexa [JOK
X o https://m.eds00.ru/00adf518
I/IMI/I‘IGCKOGUBanHSHeHI/Ie 98 — 10.01.25 p
OKpY’KaroIei cpes
COCIMHCHUSIMH a30Ta
®ochop. Oxcup pocdopa u
$op A docgopa (V) 9a—-09.01.25
33 (dbocdopHas kuciaora, GU3NIEeCcKre 96 —09.01.75 but6moreka [JOK
1 XUMHUYECKUE CBOMCTBA, 98— 13.01.75 https://m.edsoo.ru/00adf68a
MOJTYYCHHE
Hcnonb3zoBanue ¢pocdaros B
Ka4ecTBEe MHHEPAJIBbHBIX Ja-14.01.25 bu6 LIOK
34 MHHEP 96-15.01.25 | . oamoteKa
ynoopenuii. 3arps3HeHue 98 -17.01.25 https://m.edsoo.ru/00adfc20
HOPUPOIHON cpenbl Gpocharamu S
Yruepon, pacnpocTpaHeHUE B 9a—-16.01.25
35 npn E e gmiecxie u 96160125 | Promorexa [IOK
PHPOAE, . o https://m.edsoo.ru/00adfd9c
XUMHAYECKAE CBOUCTBA 98 —-20.01.25
Oxcuapl yriaepona, ux
¢bu3nUecKrue 1 XUMUYECKHE 9a-21.01.25 Bub OK
36 CBOMCTBA. DKOJOTHYECKHE 96 —22.01.25 ubmmorexa I
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM 98 -24.01.25
yriepona (1V)
9a-23.01.25
N bub OK
37 VYronbHas KHCI0Ta B €€ COJIn 96 —23.02.25 nosmoreka L
https://m.edso00.ru/00ae006¢
98—-27.01.25
[IpakTrueckas pabora Ne 4 mo
. 9a-28.01.25
38 teme "[losydeHue yriieKuciaoro 96 —29.01.75 bubmmorexa [{OK
rasa. KauecTBeHHas peakuus Ha 96 - 3 1' 0 1’ - https://m.edsoo.ru/00ae027¢

KapOoHaT-uoH"



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[lepBoHavasibHBIE TOHATHS 00 9a—-30.01.25
39 OpPraHUYeCKUX BEIIECTBAX KaK O 96 —30.01.25 bubmorexa HOK
P H o https://m.edsoo.ru/00ae054e
COCIMHCHUAX yriaepoaa 98 -03.02.25
9a-04.02.25 Eu6 OK
o OoTeKa
40 Kpemuuii u ero coennHeHust 96 —05.02.25 htI'/[I sJ'I/P/ImTegso]olru 100260804
98 -07.02.25 p :
[IpakTueckas padora Ne 5.
9a-06.02.25
Pemenne sxcniepumMeHTalIbHBIX bubmmorexa [IOK
41 . 96 —06.02.25
3a7a4 1o TeMe «BaxkHenmue https://m.edsoo.ru/00ae0bf2
98 —-10.02.25
HEMETAJUIBI U UX COECIUHEHUD)
Konrponsaasg padora Ne3 mo 9a—-11.02.25
42 TEeMe I<)<Ba>KHeI“4me/Ie HEMeETaJUIbl U 96 —12.02.25 bubmmorexa HOK
o https://m.edsoo.ru/00ae0el18
HX COCOUHECHUS 98 —14.02.25
OO611ast XapakTeprCTHKA
XUMHYECKUX DJIEMEHTOB —
9a-13.02.25
43 MeTaJJIOB. MeTaimnueckas CBsI3b 96 — 13.02.75 bubmumoreka [IOK
U MeTaJuIndecKast ) 98 — 17.02.95 https://m.edso0.ru/00ae103e
KpUCTaJUIMYECKasi pemérka.
dusndueckue cBOMCTBA METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB. 93 -18.02.25 Bu6 LIOK
NOJIMOTEKA
44 DIEKTPOXUMHAYECKUN DS 96 —19.02.25
p . AR https://m.edso0.ru/00ae1156
HanpsHKEHUNU METaJlIOB 98-21.02.25
OO61ue criocoObl MoTy4eHus
mertanoB. CiiaBel. Beruncnenus 9a —-20.02.25 56 110K
HOJIMOTEKA
45 0 YPAaBHEHUAM XUMHUYECKUX 96 —20.02.25
P N https://m.edso0.ru/00ae1156
peaknuu, eCiiv OOUH U3 98 —24.02.25
peareHToB COAEPKUT IPUMECH
46 o & 0 KODDOS eTaTO 9a—25.02.25 bubmmorexa [{OK
HATU WY METAJJIOB
pp 96 —26.02.25 https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

98 —28.02.25

9a—-27.02.25 Eu6 LIOK
NOJINOTEKA
47 eJ1o € MeTa 96 —27.02.25
[lenounpie meramel https://m.edso0.ru/00ae14b2
98 —-03.03.25
9a-04.03.25
OKcHuAbl U TUAPOKCHUIBI HATPUS U but6moreka [JOK
48 96 —05.03.25
KaJus https://m.edso0.ru/00ae14b2
98 —-07.03.25
9a-06.03.25
49 [IlenmouHO3EMENBHBIE METAJIIIBI — 96 — 06.03.95 bubmmoreka [IOK
KaJIBIIMHA U MarHui 98— 10.03.75 https://m.edso0.ru/00ae15e8
. 9a-11.03.25
50 Baxxueimme coequaeHUs 96 —12.03.25 bu6moreka IIOK
T https://m.edsoo.ru/00ael5e8
KAJBIHA 98 — 14.03.25 D
O000111eHNE U CUCTEMATH3AIIH 9a-13.03.25
51 o 1 96 - 13.03.25
3HAHUN
98-17.03.25
. . 9a —18.03.25
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ 96 — 19.03.95 but6mmoreka [JOK
e https:/m. T 1
yCTpaHEHUs 98— 21.03.95 ttps://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 mo 9a —20.03.25
AL bu6moreka [IOK
53 TeMe "JKECTKOCTb BOABI U METOEI 96 —20.03.25
. " https://m.edso0.ru/00aelae8
€€ YCTpaHEeHUs 98 —04.04.25
9a—-01.04.25
bu6moreka [JOK
54 AmroMuHAI 96 —02.04.25
https://m.edso0.ru/00aelc64
98 —07.04.25
9a —03.04.25
AmdboTepHBIE CBOIMCTBA OKCHAA U
55 orep it 96 — 03.04.25 bubmmoreka [IOK

THUIIPOKCHUIA

98—-11.04.25

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



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

9a—08.04.25

5 AKeneso 96 -09.04.25 ]r?tl’f 6sJ'I/P/Ir(r)1T:cIi<sao<IJl rou}f)anldSG
98 -14.04.25 BS./m. '
9a —10.04.25
Oxcunibl, TMAPOKCUIBI U COITU bu6mmoteka [IOK
57 96 —10.04.25
xenesa (1) uxenesa (1) https://m.edsoo.ru/00ae35e6
98 —18.04.25
O06001IIeHNE U CHCTEMATH3aIUs 9a-15.04.25
58 Hj t 96 —16.04.25
SHATHH 98 — 21.04.25
[IpakTueckas padorta Ne 7.
9a—-17.04.25
Pemenune skcriepuMeHTaIbHBIX bu6muotexa LIOK
59 . 96 —17.04.25
3a1a4 1o teMe «BaxHelmue https://m.edsoo.ru/00ae3de8
98 -25.04.25
METaJUIbl U UX COEIUHEHUS»
Brruuciienns mo ypaBHEHHSIM
XUMHUYECKUX PEAKIN, €CITH OTUH
9a—22.04.25
60 13 peareHToB JaH B U30BITKE HIIH 96 — 23.04.95 bu6mmoteka [IOK
COIEPIKUT MPUMECH. Bhraucienus 92 8' 04' 5 https://m.eds00.ru/00ae1750
MacCCOBOM JI0JI BBIXOJIa MMPOJYKTa o
peakuuu
OG6o0IIeHEe U CHCTEMATH3AIIHSI Ja—24.04.25
61 LEI t 96 —24.04.25
3HaHUH
98 —-02.05.25
Kontponbhas pabora Ned o 9a —29.04.25
62 Teme «BaxxHeilume MmeTausl U uX 96 —30.04.25
COCIMHEHU 98 -05.05.25
9a —-06.05.25
BemecTBa 1 MaTepuansl B bu6 K
63 - P 96 -07.05.25 | Duomorera {O

IOBCEIHEBHOM KU3HHU UEJIOBEKA

98—12.05.25

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



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

9a—08.05.25

64 XI/IMI/I‘{GCKOCU3an513HeHI/IC 1 96 — 08.05.95 55;16).1/1//IOTCCI;21 L[O/I;O 70
OKpYXarolen cpeabl 96 — 16.05.25 ps://m.edsoo0.ru/00ae
Posb XuMUM B pelICHUN 9a-13.05.25 buo OK
65 Y 6 ! 96 -14.05.25 htI'/[I ;;;Teegjog ru/00ae4270
IKOJIOTHYECKUX ITPOOIeM 98 -19.05.25 ps://m. .
9a —15.05.25
66 PesepBHblii ypok. O600meHue u 1 92 _15.05.25 but6moreka [JOK
cCUCTEMAaTHU3allus 3HAHUH 98— 73.05.95 https://m.edso0.ru/00ae0d0a
. 9a —20.05.25
67 PesepBHbIii ypok. O6001ICHHE U 1 96 —21.05.25 bu6moreka IIOK
cUCTEMAaTHU3allUs 3HAHUH 98 — 76.05.75 https://m.edsoo.ru/00adb33c
9a —22.05.25
PesepBHblii ypok. O00011eHNE U 2 bu6mmoreka [IOK
68 . 1 96 —22.05.25
cUcCTeMAaTU3alMA 3HAHUU 98 https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'.E. Pym3utuc, ®.I'. ®enpaman. Xumus 8 kinacc. YueOuuk. Mocksa «IIpocsemienne», 2018.

I'.E. Pym3utuc, ®.I'. ®enpaman. Xumus 9 kinace. Yueonuk. MockBa «IIpocsemenue», 2019.

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

H.H. I'apa. Xumus. Ypoku B 8 kiacce (mocobue ajas yuuTens).
H.H. I'apa. Xumus. Ypoku B 9 kiacce (nocobue ais yuutens).
A.M. Panenxuii. Xumusd. J{unaktunueckuit Matepuat. 8-9 Kjiacchl.

H.H. T'apa. Xumus. Pa6oune nmporpammel. §-9 knaccel (mocoOue st yYuTens).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HHTEPHET
https://m.edsoo.ru/
https://interneturok.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://foxford.ru/






