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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA HAa OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a takxe Ha OCHOBE (peepanbHOi pabodyeil mporpaMMbl BOCTIUTAHUS
U C Y4eTOM KOHIEMIMM TMpernojaBaHusi ydyeOHOro mpeamera «XUMHUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eaeparuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENsAX, OOIIell cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
IpeaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazneliaM W TeMaM TMPOrpaMMbl MO0 XUMHH, OMNPEACISIET KOJIUYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU co/iep>KaHu4, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XHUMHUU € YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeAesIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUN K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHHU CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POopMUPYEMbIE XUMHUEU MPEJCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUrd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEUICHHUs TI00aTbHBIX
npoOjieM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPOOIeM 3PaBOOXPAHECHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTENBHOW  y4eOHOW  JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIEHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEeIUPUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €UHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
STanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH 00YyUaIOIUXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
COIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MENarorMuecKu
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATHUN XHWMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XHUMUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI 10 TPUHITUIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHHUI HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSS QYHKIIMHU OOBSICHEHUSI M TTPOTHO3UPOBAHHSICBOMCTB,
CTPOEHHMS U BO3MOXHOCTEHN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MPEJCTABICHNS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbl, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B HayKe. VM3ydeHue XUMUU MPOUCXOJUT C MPUBICUCHHEM 3HAHUN U3
paHee HM3y4YEHHBIX y4eOHBIX MpeaMeToB: «OKpYX oMU MUp»,

«buonorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH MO3HABATEIBHBIX YMEHHNA U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTH TaKue IeNd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HAmpaBJICHHOCTh OOY4YeHHss Ha CHCTEMaTHYeCcKoe MpHOOIIeHHUE
OOyJaloUIuXcs K CaMOCTOSITEIbHON MO3HABATENBHON JCSITENbHOCTH, HAaYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yCciIoBHiM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaIOITUMUCS
OIbITa Pa3HOOOPA3HON MEATETHLHOCTH, TIO3HAHHUS W CAMOIIO3HAHUS, KITFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (QopmupoBanne oOmeld QYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPHU H3YyUYEHUU
XUMHH, IPUMEHSATh UX TIPU PEIICHUH TPOOIIEM B MOBCEHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— (¢dopmupoBaHne y OOy4YarOIMIMXCA TyMaHUCTHYECKUX OTHOIICHHIA,
NOHMMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BHUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

Oo0111ee 4nciIo 4acoB, OTBEAEHHBIX AJIS U3yUEHUS! XUMUU Ha YPOBHEOCHOBHOTO
obmero obpaszoBanwmsi, coctapisier 136 wacoB: B 8 kimacce — 68 wacoB (24aca B
HeJeno0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayaabHbIe XMMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTE 0O MeTOAax MO3HAHMUS B XUMHUM. UHUCTBIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE dIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumunueckas Gpopmysa. BaleHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB.3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. OTHOCHUTENbHAsE aToOMHass Macca. OTHOCUTENIbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHU.

®uU3NYECKUEe U XMMHUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUUeckue ypaBHeHusa. Knaccudukarmms
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
¢uznuecknux CBOMCTB 00Opa3lOB HEOPTaHMYECKUX BELIECTB, HaOI0JIeHHe
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
ONMMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peaKUui (pas3iioKEeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoOJEUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3feiieHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadusi, MpoBeJeHUE OUYNUCTKH TTOBAPEHHOU
comv, HaOJIOJEHWE U  ONUCAaHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJEJIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciopon — 3ieMEeHT UM IpocToe
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUEe U XUMHUYECKHE
cBoictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopoga. CrocoOsl



MOJIyYeHHs] KucCJaopoAa B JabOpaTOpud U MNPOMBINUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupojae. O30H — aJuloTpoIHas MOAU(UKALUS KUCIOPOAa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bonopon —snemenT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B IPUPOJE,
(uznuecKre U XUuMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOObI nomydeHus. Kucnorsl
U COJIH.

MounsipHblii 00bEM Ta30B. PacuéTsl o xuMmuueckuMm ypaBHeHusM. Gusnueckue

cBoOMcTBa BoAbl. Boja kak pacTtBoputenb. PacTBopsl.

HachiieHHblE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YesioBeka. KpyroBopoT BonblI B IPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BOA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranumueckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCUJOB:  coyieoOpa3ytonie  (OCHOBHBIE, KHCIOTHbIE, aM{OTEepHbIE) U
HeconeoOpasyromue. Homenkiatypa okcugoB. dusmyeckue u XUMHUYECKHE
cBolcTBa OKCcUI0B. [lonydyeHne oKcuI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMH: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PuU3NUECKME M XMMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertayuioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @uU3nuecKkie U XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KaueCTBEHHOE OIPEIEIICHNUE COACPKAHUSA KUCIOPOAA B BO3AyXE, MOJNyUYCHHE,
coOupaHue, paclo3HaBaHWE W H3Y4YEHHE CBOMCTB KHUCIOpOAa, HaOII0ACHHE
B3aUMOJCHMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUA U
IpeKpaieHus TOpeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCUI0B U OITUCaHHE
UX CBOWCTB, MOJy4eHUe, COOMpaHue, paclo3HaBaHUE U N3yuyeHUE CBOMCTB BOIOPOAA
(ropenue), B3aumojeiictBue Boaopoaa c¢ okcugom wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HA0II0A€HHE 00Pa30B BEIECTB KOJIMYECTBOM
1 ™mondb, uccnenoBaHHE OCOOCHHOCTEH paCTBOPEHHsI BELIECTB C Pa3IUYHOU
PaCTBOPUMOCTBIO, ITPUTOTOBIIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOW AOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBUE BOJIbI C MeTaulamMu (HaTpuem U
KaJIblIiEM ) (BO3MOXHO KCIOJIb30BAHHE BHACOMATEPHUAIIOB),



UcclieJoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3aumoiericteus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIOTBI, KHCIIOT
C METaJUlaMM, PEaKUUi HEUTpaIU3alliK, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO METalyla JIPyrMM M3  pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 Teme «BakHeullue KIacchl HEOPraHUYECKUX
COCMHECHUN.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XHMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKU KiIacCU(DHUKAIMM XUMHUUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEJOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XMMHUYECKUX 3JI€MEHTOB /1.
N. Mengeneesa.  KoporkonepuonHas U JUIMHHONEPUOAHAs dbopmbl
[Tepuonnueckoit cucrembl xumuueckux 3iiemeHToB J{. . Menneneesa. llepuosl
U rpynibl. DU3NYECKUN CMBICIT TOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJA U IPYMIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siep. M3otonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. J[. WM. MengeneeB — yd€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYyUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecCTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®dusuKa: MaTepus, aToOM, HIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIUI, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsii, BEIIECTBO, TEJO, OO0BEM,
arperaTHo€ COCTOSIHHME BEIIeCTBA, Ta3, (QPU3MUYECKHWE BEJIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TTOPO/IbI, OJIE3HBIE
MCKOTIa€MbI€, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KBNS U UX COCTUHEHU N
B COOTBETCTBMM C TOJIO)KEHUEM »3JIeMeHTOB B llepuomnueckoil cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3H. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PELIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3 dekTy, 1o
M3MEHEHUIO CTETIEHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstre o xkarammse. [loHsTHE O XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHMYECKOW PEaKUUH M TMOJOKECHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OanaHC
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM C  HWCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIAN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMH4ecKko cBsa3u. Ctenenb qucconuanui. CUiibHbIE U ca0ble AIEKTPOIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusl MPOTEKaHUs peaKkIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWcCTBa KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTUYECKOM JUCCOLUAINH.
KauecTBeHHbIE peakiiu Ha MOHBIL. [IOHATHE O TMAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHHE C MOJAEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEUIECTB — METAJUIOB M HEMeTaUIoB (Tpadura M anmasa), CI0XKHBIX BEUIECTB
(x7opuaa HaTpusi), HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PANMMYHBIX (PAKTOPOB, HCCIEAOBAHUE DBIEKTPOINPOBOJIHOCTHU
pPacTBOPOB BEIIECTB, MTPOIIecca JUCCOIMAIIMK KUCIIOT, IIeJI0UeH U comeil (BO3MOKHO
UCIIOJIb30BAHUE BHUAEO MATEpPHUAJIOB), IMPOBEICHUE OMNBITOB, WILIFOCTPUPYIOIINX
NpU3HAKU TPOTEKAaHUS peakiuii HMOHHOro oOMeHa (0Opa3oBaHME OCaJKa,
BbIJIEJICHWE Ta3a, O0Opa30BaHHE BOJbI), OIbBITOB, WIJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (FOpEHHE, PEAKUUU Pa3JIOKEHUS,
COCIMHEHHUS), pACIlO3HABAHME  HEOPTraHWYECKUX  BEIIECTB C  TOMOIUIBIO
KA4EeCTBEHHBIX PEaKIMi HA HOHBI, PEIICHNUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOMCTBA HA MMpUMEpe XJiopa(B3auMOICHCTBUE
C MeTajUlaM{, HeMeTaulamMH, uienodaMu). Xisopooaopoa. ConsiHasg KucIoTa,
XUMHYECKHE CBOWCTBA, IIOJlydeHWE, TNpuMeHeHue. JleiictBue xmopa U
XJIOPOBOJIOPOJA HAa OPraHU3M 4eJIOBEKA. BaxkHenre XJIopuIbl U UXHAX0XKICHUE B
IIPUPOJIE.

OO6mrast xapakrtepuctuka anneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYecKue CBOMCTBA
IPOCTBIX BEHIECTB — KUCIOPOa U Cepbl. AJJIOTPOIIHbIE MOAU(UKAIIMY KUCIOPOa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3UUECKHE U
XUMH4YECKUe cBOMCTBA. OKCHIBI cepbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHJIOB.
Cepnas xucioTa, pU3nIecKne 1 XUMUIECKHE CBOMCTBA (00IME KaK MPEICTaBUTEIS
KJlacca KHCIOT M crenududeckue). XUMHUECKUE pPEakKlnu, JieXKallue B OCHOBE
MIPOMBITINICHHOTO CTOco0a TMOMY4YeHUs CEpHOM KHUCIOTHL. [IpumeHeHue cepHOi
KUCJIOTHI. CONM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEeaKUus Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC IO,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKre U XUMHUUYECKUE CBOMCTBA, MoJiyueHue u npumenenue. Coiu aMMOHUS,
ux (pu3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuuduueckue).
Hcnonp3oBanne HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPAJIBHBIX YI0OpECHU.
XUMHYECKOE 3arpsi3HEHNE OKPY KaIOIIel cpe/ibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHHe BO3JyXa, MO4YBbl W BoJgoEMOB). docdop, amtoTponHbie
monudukanuu docdopa, puznueckre u xumudeckue cpoiicrBa. Oxcua docdopa
(V) u dochopnas kucnora, ¢u3M4ecKue M XUMUUYECKHE CBOWCTBA, IOJTyUYCHHE.
Ucnonb3oBanue ¢pochaTtoB B Ka4eCTBE MUHEPATBHBIX YIOOPEHU.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIICHUS. YTIEepO, aJUIOTPOIHbIE MOIU(PUKAIIUH,
pacnpocTpaHeHHe B IpUpoAe, PU3NYECKUEe U XUMUYECKHE CBOMCTBA. AJICOpOLIHUS.
Kpyrosopor yrimepoga B mnpupone. OKcuabl yriepoja, ux (U3UYECKUe Hu
XUMUYECKHE CBOMCTBA, [JEWCTBUE Ha JKUBbIE OpPraHU3MBbI, IIOJY4YECHHE W
HNPUMEHEHHE. DKOJIOTMYeCKHe MpoOaeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMNoTe3a TJI00ATBHOTO MOTEIUICHHUS KIMMarta, MapHUKOBBIN 3 dexT. YroapHas
Kacinora U e€ coiu, uX (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHeHne. KadecTBenHass peakuus Ha KapOoHaT-moHbBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIIJIEHHOCTH U CETTLCKOM XO3SHCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUAX
yriaepona (MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OEH3WH), UX pPOJIb B OBITY W MPOMBIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — H UX
polii B KM3HM 4eJloBeKa. MarepuaibHOE €QUHCTBO OPraHHUYeCKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMeHnenue. CoeiMHEHUs1 KpeMHUS B ripupoje. OO01ue npeacTaBieHuss 00 OKcuie
kpemuus (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIB30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHellline CTpOUTENbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
03HAKOMJICHHE C 00pa3liaMu XJIOPUIO0B (FaJOT€HHUIO0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeAMHEHUsSMH (BO3MOXHO HCIIOJIb30BAaHHE BHUICOMATEPUATIOR),
HaOJII0/IeHHEe TIpoliecca O0YTIIMBaHUsI caxapa o] IeUCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yUCHUE XUMUYECKUX CBONCTB pa30aBIeHHON CEpHON KUCIIOTHI,
POBEICHUE KAaYECTBEHHOM peakIuu Ha cylb(aT-uoH 1 HaOMI0ICHUE MpU3HaKa e¢
NPOTEeKaHUsI, O3HAKOMJIEHHE ¢ (hU3NYECKMMU CBOMCTBaMU a3ota, (ocdopa u ux
coeIMHEHNN (BO3MOXKHO MCITOJB30BAaHUE BUACOMATEPHUAIOB), 00pa3iaMy a30THBIX
u dochopHbIX ynoOpeHHi, moydeHue, coOupaHue, pacro3HaBaHUE W HU3yUYCHHE
CBOMCTB aMMHaKa, MPOBEACHHUE KAYECTBCHHBIX pPEAKIMA HAa HOH aMMOHHUS W
dochar-uoH W U3yYeHHWE TIPU3HAKOB HMX TMPOTCKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTBI C MeEIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpUAJIOB), H3YY€HHE MOJEeNel KPUCTAUIMYECKUX PEIETOK anMasa,
rpadura, QymnepeHa, O3HaAKOMJIEHHE C MPOIECCOM aaCcOpOLUU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHUBOrasa, IOIyYEHHUE,
coOupaHue, pacrio3HaBaHUE M W3Y4YEHUE CBOMCTB YTJIEKHCIIOTO ras3a, MpoBelIeHUE
KayeCTBEHHBIX peakiuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUECHHE MPU3HAKOB MX
OPOTEKaHUs, O3HAKOMJIEHHWE C TMPOAYKUHUEH CHUIMKATHON MNPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTANIbHBIX 3aJa4 Mo Teme «BakHelllne HeMeTallbl U UX
COETMHEHUSD.

MeTanjibl 1 X COCAUHECHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckoi cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAsi KpUCTAIIMYECKasl PEIIETKA. DIEKTPOXUMUUECKUHN PSIAHANIPSKEHU M
MeTaioB. dusnyeckne M XUMUYECKHE CBOMCTBA MeTasioB. OOIIME CHOCOOBI
nosyyeHus metaaioB. [loHsTHE 0 KOPPO3UHU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIITUTHI
ux oT koppo3uu. CiuiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U X IPUMEHEHUE
B OBITY ¥ POMBIIIIJICHHOCTH.

[Ileounble MeTabl: moJioxkeHue B [lepruoandeckoil cUCTeEME XMUMUYECKUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME WX AaTOMOB, HAXOXJECHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd M Kanud. [I[puMeHeHHe WIETOYHBIX METAJIOB M HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MarHMd M KaJbLAM: IIOJOXXKEHHE B
ITepuonnueckon cucreme xuMuueckux aneMeHToB Jl. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaxoXxJaeHue B npupoae. Ouznueckue 1 XMMHUYECKHE CBOMCTBA MarHusiu
KaJblsl. BaxkHeiie coequHeHnst Kaabius (OKCUT, THAPOKCH, cOJin). JKECTKOCTH
BOJIbI U CITOCOOBI €€ YCTpaHEeHUSI.

AnOMUHMI: TI0JIO)KEeHUE B [leproanyueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxaeHue B npupoge. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucremMe XuMHUECKUX dIEMEHTOB J1.
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHME ¢ oOpaslamMd METaJUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEHCTBHUS OKCHIIA
KaJIbLIUSI WM HATpusi C BOJMOM (BO3MOYKHO HCHOJBb30BAaHUE BHUACOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, ITpoLEecca TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BaHHE  BUACOMATEPUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKU WU HA MOHBI: MAarHWs, KajJblUs, AJIIOMUHUS, LIMHKA, JKeJle3a
(I u xenesa (III), meau (II), HaOarOAEHME U OMUCAHHE MPOIECCOB OKPAIIMBAHUS
IUIJAaMEHU HMOHAMHU HATpUs, Kajlud U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCiIeNoBaHne aM(pOTEPHBIX CBOWCTB T'MAPOKCHUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeimue
METAJUIBI U UX COCIUHEHUSI.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM >KM3HM 4YeJIOBeka. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XMMUYECKUX peakiui B ObIiTy. IlepBas momouis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKarouled cpenbl (mpenesibHas JOMycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHSA: HAyYHBIH (DakT, ruUmoTes3a, 3akKoH,
TEOpHWs, aHalu3, CHHTE3, KiIacCUPUKANWI, TEPHOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHNE, H3MEPEHHUE, MOJECIb, SBICHHE, IapPHUKOBBIH
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dwusznka: MaTepus, aToM, AIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU, U30TOTIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUYECKHH 3aps, MIPOBOTHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, a3, PaCTBOP, pACTBOPUMOCTb, KPUCTAILTUIECKAsI
pemérka, CIUiaBbl, (PU3MUYECKHE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, nbIXxaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE  IOPOJHI,
NOJIC3HBIC UCKOTIaeMBbIC, TOILINBO, BOJIHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCSA B X0Ji¢ OOy4eHMS XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCIUTATENIBHOMN AESATEIBHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUMUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH, NPUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATebCKOM, TBOPYECKOM M APYTUX  BHAAX
JEeSTEIBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW NEATETbHOCTH TPH
BBITIOJTHEHUU Y4YEeOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIIIH B TIPOIIECCE 3TON Y4eOHOMU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEAECHUE M IOCTYNKH CBOMX TOBAapUUIEH C IMO3UIMU HPABCTBEHHBIX H
MIPAaBOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHUYECKOM PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKHU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHUU B TTIO3HAHWUH 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHON paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30OBaHHMIO, MPOCKTHOM W  HMCCIIEIOBATEIBCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHE K TPYJLY M PE3yJIbTaTaM TPYI0BOH JIEATEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX 3HAHWMH 1O  XWMHH, OCO3HAHHBIM  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON MpodecCHOHANBHON AESITEIbHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH LIeTIECO00pa3HOe OTHOLIEHUE K TPUPO/IE KaK HUCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHUS, TOHMMAHHE IIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTel HUX pEelIeHUs IMOCPEICTBOM METOJO0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX PE3YNbTATOB BBIACISIOT 3HAYMMBIC TS
dbopMupOBaHUS MUPOBO33PEHHSI O0IIICHAYIHBIC MIOHATHS (3aKOH, TEOPHS, IPUHITUII,
rurnore3a, (axkt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOpHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUCOHbIC NEeUCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE AelicTBUS

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSTHUS JJIs1 00BSICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XMMHUYECKUX BEHIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHATOTHH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHYECKUX PEaKIIH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHUE UCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBHI JIJIs1 (HOPMHUPOBAHUS THUIIOTE3bI 10 MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONBITa [0 TUIAHUPOBAHUIO, OPraHU3allMd MW MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylbTat, (OPMYIHPOBATH 0000IIECHHS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM NIpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX HUCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE MCIOJb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(GOPMAIUIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0/€ 1hajora 1 (W) IUCKYCCUM) TI0 CYIIECTBY
oOcyxaeMol TeMbl, (OPMYIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIHHO
BBITIOJTHEHUS MTPEJIOKCHHON 3a/1a4K;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO HKCIepUMEHTa (71abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMNX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepPCAIbHbIE Y4eOHbIE AeCTBHSA:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LN, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nedcTBUM, crneuudpuyeckue i1 OpeAMETHOM o0macTu  «XHUMUS», BUJBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEpHpeTalyH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHity oOydenus B 8 kiiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BON AP (DEKT peakiunm,
SIIPO aTOMa, AJIEKTPOHHBIN CII0M aTOMa, aTOMHasi OpOUTaNIb, paJnyC aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS U HEMOJSpHAsi KOBAJICHTHAs CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJICHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUW 10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CHCTEMBl XMMHMYECKHX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas moarpynna (b-rpynma)y, maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0OIllee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEeaKUUU (IO YUCIY M COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChIBEIIECTB,
MacCOBYIO [IOJII0 XMMHYECKOro JJIeMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPAaBHEHHUIO
XUMHYECKON peaKInu;

NPUMEHSITh OCHOBHBIE ONEPAIlMi MBICTUTEIBHON JACSITEIIBHOCTH — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIaCCHU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO--CICJACTBEHHBIX CBSI3€H — Il M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKUHH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

CJIeI0BaTh MPaBUJIaM MMOJIb30BAHUS XUMHYECKOM OCY101 U 1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBujaM oOOpalleHus C BeIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OIBITOB IO TOJYYSHHUIO M COOMPaHUIOTra3000pa3HbIX BEIIECTB
(BolopoZla U KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEAEIEHHOMN
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOIUTH
XUMUYECKHE 3KCIEPUMEHTHI MO PAaCMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT ¢ IOMOIIbIO MHIUKATOPOB (JJAKMYyC, (peHONPTanenH, METUIOPAHK

U Apyrue).

K xonIiy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBJIEHUE,aJUIOTPOIIHS,
aM(oTepHOCTb, XUMHYECKAS CBSI3b (xoBajJeHTHAS, VMOHHAs,
MeTaJTUYECKas ), KpUCTAIUTMYECKas pelieTka, KOppo3usi METAJLIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW PEAKLHH, MPEACIbHO JAOMYCTUMAasl KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATHH U
IPUMEHSATH 3THU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUM 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpAaX HEOPraHWYECKUX COCAUMHEHUH, TUM KPUCTAIINYECKON
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHUE: OIHCBhIBaTh U XapaKTePU30BATh
Tabiuunyto Gopmy Ilepuonnueckoid cUCTEMbl XMMHYECKUX 3JEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodouyHas
noarpymnmna (b-rpynma)», maneie u OoOJbIIME MEPUOAbl, COOTHOCUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIUYECKOM TabJInIIe, CYUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOIee 4YHCIo SJIEKTPOHOB U paclpeieieHHe WX TI0
ANEKTPOHHBIM CIIOSIM), OOBSCHATH O0IHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesiax MalbIX MEPUOAOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE SJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B pEaKuu
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTEMCHEW OKWCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru3oBaTh (OMHUCHIBATH) O0mMMUEe W CcrenuPUIecKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIMUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPAaBHEHHS DJICKTPOJMTUUYECKOM JIMCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCCBIBEIICCTR,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »JJIeMEHTa Mo (opmylie CoeauHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B paCTBOPE, MTPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOW peaKIny;

coOJTI01aTh TIPABHIIA TTOJIB30BAHUS XUMHUYECKON TTOCYI0M MIIa00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUja OOpalleHUusT C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSIMH 10 BBITIOJIHCHUIO J1a00OPaTOPHBIX
XHUMHYECKUX OIBITOB IO MOJIYYCHHIO U COOMPAaHUIOTa3000pa3HBIX BEIICCTB
(aMMMaKa 1 yriaeKHCIIoro Tra3a);

NPOBOAUTL  PEAKIWH, IOATBEPKIAIOIMINEC  KAYCCTBCHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTMOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIlH MBICITUTEIBLHON NESITEIPHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJEIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero oOpa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMu4deckue bu6mmorexa [IOK
12 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3axkoH u llepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUUYECKHUX ieMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/IG"E:J?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bubmmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumnuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M1 XMMHMYecKHe peaKIuu
11 [ToBTOpEHue u yriyorienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6moreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPaAxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubnuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa LHOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 0 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMHYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro 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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEANHEHNS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubmmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6mmorexa [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KoauuecTBo yacoB JlaTa DJIeKTPOHHBbIE
Ne udposbie
. Tema ypoka 5 KoHuTtpous IpakTu H3yYeHus 116 ¢p
cero | HbIe DaKT o0pa3oBaTeIbHbI
/ padoThI ueckue ILian epecypcsl
padoThI A
n
1 [Ipenmer xumuu. Poss xumun B 1 0 0 01.09 — bubmmoreka [IOK
KU3HUUETOBEKA. Tena u BelecTa 08.09 https://m.edsoo0.ru/ff0d210c
9 Ilonsarue o meTomax 1 0 0 01.09 — bu6mmorexa [IOK
MMO3HAHUS BXUMHUHU 08.09 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «[IpaBunapaboThl B 1abopaToOpUu U 1 0 1 11.09 bubnuorexa [JOK
TIPUEMBI 0OPAIIEHNS C 1509 https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BaHUEM
4 YucTele BeecTBa U CMECH. 1 0 0 11.09 — bubmuorexka [JOK
CniocoObIpaseneHus cMmecei 15.09 https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 Eu6 OK
5 «Paznenenne cmeceit (Ha 1 0 1 hH J_I/I;IOTC:;a 1 sf0d
. . 18.09-22.09 ttps://m.edsoo.ru/ff0d28c8
PUMEPEOUYNCTKH MMOBAPEHHOMN
COJIH)»
6 ATOMBI M MOJIEKYJIBI 1 0 0 18.09-22.09 Et?[?ji?\féigr?}:deZch
7 XUMHYECKUE dIIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX 25.09-29.09 https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB
8 [IpocThie U clOXKHBIE BEllleCTBa 1 0 0 25.09-29.09 Et?r?s?;:ﬁT:(;(sigﬁlllfdeZaGC
02.10- bubmuoreka [JOK
o ATOMHO-MOIICKYIAPHOE yHettite L 0 0 06.10 https://m.edsoo.ru/ff0d2d50



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

3aKOH MNOCTOSHCTBA COCTaBa

02.10- bubnmoreka [JOK

10| semecrs. Xumiriecias popuyna. https://m.edsoo.ru/ff0d2eae
BanentHocTh 06.10
ATOMOB XUMHUYCCKUX IJICMCHTOB

11 OTHOCHUTENIbLHAS aTOMHAs Macca. 09.10- bu6mmoreka [IOK
OTtHOCHUTENBHAS MOJIEKYJISIpHAS 13.10 https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 105 09.10- bubmmoreka [IOK
XUMHUYECKOTODJIEMEHTA B 13.10 https://m.edsoo.ru/ff0d350c
COCANHCHUUN

13 KoaunuecTBo BermecTra. 16.10- bu6mmorexa [IOK
Mons.MousipHas Macca 20.10 https://m.edsoo.ru/ff0d5230

14 DuU3NYECKUE U XUMUYECKHE 16.10- bu6mmoreka [IOK
ABNeHHs. X UMUYeCcKas Peakiys 20.10 https://m.edsoo.ru/ffod37fa

15 [Ipu3Haku u ycinoBus 23.10- bubnnorexa [JOK
MPOTEKAHUSIXUMHUYECKHUX 27.10 https://m.edsoo.ru/ff0d3al6
peaxkuuit

16 3aKOH COXpaHEHHUs MacChl 23.10- bubnuorexka [JOK
BeleCTB. XUMHUUECKUE yPABHEHHUS 27.10 https://m.edsoo.ru/ff0d3b88
Brruncnenus komyecTBa, Macchl Bu6morexa LIOK

17| memectsano YPaBHCHIM 07.11-10.11 https://m.edso0.ru/ff0d5708
XUMHYECKUXPEAKITUit
Knaccudukanus XuMu4ecKkux BuGmorexa LIOK

18 PCAKLIHT(COCAMHCHH, pa3IoNeHHs, 07.11-10.11 https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M'..B' J}OMOHOCOB N 13.11- bubnunorexa [JOK

19 YHCHRI" SHIIGIONEAHCT. https://m.edsoo.ru/ff0d40c4
O6006mmenue u 17.11
CUCTEeMAaTH3aIHsI 3SHAHUA

20 KonTtponpHast padota Nel o teme 13.11- bubnuorexa [IOK

1711 https://m.edso0.ru/ff0d4290

«BermiecTBa U XUMUYECKUE PEAKIIAN»



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
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21 Bo3nyx — cMech ra3os. 20.11- bubnmoreka [JOK
Cocras Bo3ayxa. Kuciopon — 24.11 https://m.edsoo.ru/ff0d448e
AJIEMEHT U
npocroe BeuecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA 2011 Butnorexa LOK

22 KHCOpOAa (peaKiuH | https://m.edsoo.ru/ff0d4614
okucnenus,ropeaue). [lonstue 24.11
00 okcuax

https://m.edsoo.ru/ff0d497a
npoMmbIieHHOCTH. [Ipumenenne 01.12
KHCJIOPOJIa
TennoBoii 3¢ ekt xumMuueckoin

24 peaKkuuu, TOHATHE O 27 11- bubnuorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- 01.12 https://m.edsoo.ru/ff0d4790
u
SHAOTEPMHUUYECKUX PEAKIIHIX
Tomnuso (HedTh, Yroib u 3

25 METaH). 3a(1rp;?3HeIiII/1;e BO3/yXa o2 Bubmiorexa LIOK

’ 08.12 https://m.edsoo.ru/ff0d4c4a
CHOCOObI eroNpeI0TBPAICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 <<TI;0J1yquI/Ie u 1(306I/IpaHI/Ie oz bubmorexa LIOK
. 08.12 https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YYEHHUE €r0 CBOHCTBY
Boznopoa — sneMeHT u npoctoe bu6mmorexa LIOK

27 11.12-

BelecTBo. Haxoxaenue B 15.12 https://m.edsoo.ru/ff0d4dd0
pupoJie
duznyecKrue U XUMHUECKHUE bu6mmoreka [JOK

28 . 11.12-
cBoricTBaBogopoa. [Ipumenenue 15.12 https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA

29 [TonsaTHe 0 KUCTOTAX U COJISAX 18.12- Bubmmorexa LIOK

22.12 https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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30 CriocoObI moTyueHust 18.12- bubnmoreka [JOK
BOJIOPO/Ia BIabOpaToOpHu 22.12 https://m.edsoo.ru/ffod4dd0
[Ipaktudeckas padora Ne 4 o Teme

31 «[lonyuyenue u cobupanue brbmmorexa LOK

.y 25 12-29.12 https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa,U3yYCHUE €T0 CBOMCTBY : :

39 MounsipHblit 00BEM razos. 25.12-29.12 bubnnorexa [JOK
3akoHABOTaIpPO https://m.edsoo.ru/ff0d542e
Brruncaenus 00néma,

33 KOJIMYECTBABEIECTBA ra3a 1o bubmorera [JOK

09.01- https://m.edsoo.ru/ff0d55a0
€r0 U3BECTHOMY
.. 12.01
KOJIMYECTBY BELIECTBA WU 00BEMY
Brruncnenust 06bEMOB ra3oB 1Mo

34 ABHEHUWIO PEAKIINN HA OCHOBE 09.01- bubmiorexa HOK
yp 5 p Ny https://m.edsoo.ru/ff0d5708
3aKOHA00BEMHBIX OTHOIIICHUI Ta30B 12.01

35 DuU3NYECKUE U XUMUYECKUE bu6mmoreka [JOK
CBOMCTBABOIbI 15.01-19.01 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 15.01-19.01 bu6mmoreka [JOK
0OMHAMKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.

! P P 22.01- bu6mmoreka [JOK
37 HaceimienHbpier HEeHACHIIIEHHBIE
26.01 https://m.edsoo.ru/ff0d5b40
PacTBOPBHI. :
MaccoBast 10151 BELIIECTBA B paCTBOpE
[IpakTiueckas padora Ne 5 o Teme

38 «[Ipurorosnenne pacTBOpoB ¢ 22,01 bubnuorexa [IOK
OTIpeNIeIEHHOW MacCOBOM 26.01 https://m.edsoo.ru/ff0d5eba
J0JIEUPACTBOPEHHOTO
BEIIECTBA»

39 KonTtponeHast padota Ne2 o teme 29.01- bubnuorexa [IOK
«Kwucnopoa. Bomopo. Boxay» 02.02 https://m.edsoo.ru/ff0d6342

40 OKCHJIBI: COCTaB, 29.01- bubmuoreka [JOK

02.02 https://m.edsoo.ru/ff0d664e

KJ1accu(uKaIus, HOMEHKIaTypa
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[TosmydyeHne u XMMHUYECKUE CBOMCTBA

05.02-

bubmuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX H
09.02 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIXOKCHUIOB :
42 OCHOBaHUS: COCTaB, 05.02- bu6mmoreka [IOK
KJIacCH(HUKAIUs, HOMEHKIATypa 09.02 https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xXumMu4eckue 12.02- bubnnorexa [JOK
CBOHCTBAOCHOBAHUIA 16.02 https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocras, 12.02- bubmmoreka [IOK
Ki1accupUKaIys, HOMEHKIIaTypa 16.02 https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n xumudeckue 26.02- bubnnorexka [JOK
CBOMCTBAKHCIIOT 01.03 https://m.edsoo.ru/ffOdfee2
Comu (cpennaue):
46 HOMeH(KJl':I)a: a )cnoco61>1 26.02- brbmmorexa [TOK
ypa, https://m.edso0.ru/00ad9474
MTOJTYy4YCHUS, XUMHYECKHE 01.03
CBOMCTBA
[TpakTruueckas padota Ne 6.
47 PemenueskcnepuMeHTaIbHbIX bubnunoreka [JOK
3aJ1a4 10 TEME 04.03-08.03 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHl HEOPraHUIECKUX
COEOUHEHUIN
48 I'enernueckas cBsA3b MEKIY bubnuoreka [IOK
KJIACCAMHUHEOPraHHMYECKUX 04.03-08.03 https://m.edsoo.ru/00ad9a50
COEOUHEHUN
49 O06o06mIeHNE 1 11.03- bu6mmoreka [JOK
CHCTeMaTHU3alusI3HaHUI 15.03 https://m.edso0.ru/00ad9ch?2
KonTpoinbHas padota Ne3 1o Teme
" P P 11.03- bu6morexa LIOK
50 OCHOBHBIE KIIACCHI
. 15.03 https://m.edsoo.ru/00ad9ela
HEOPraHNYECKUXCOCTUHEHUI
IlepBBic NONBITKU KIIACCU(DUKALITMH
P uakan 18.03- bubmuoreka [JOK
51 XUMHYECKUX DJIEMCHTOB.
22 03 https://m.edsoo.ru/00ad9ffa

IToHATHE OTpyMIIaX CXOIHBIX
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9JICMCHTOB

[Tepuonnueckuii 3aK0H 1

- bubnuorexa [JOK
52 [lepuoanueckas cucrema 18.03 https://m.edsoc%.I ru/00adab2c
xuMHueckuxa3neMenToB 1. M. 22.03
MenneneeBa
53 [Tepuopapl, rpyIIIbI, TOATPYIIITHI 25.03- bubmorera [JOK
’ ’ 29.03 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoctaB 25.03- bubnuotexa [JOK
aToMHbIXsAzIEep. M30TOmbI 29.03 https://m.edsoo.ru/00ada342
Crpoenue 2IIeKTpOHHBIX
01.04- bu6mmorexa [IOK
55 000J10Y€K aTOMOB DJIEMEHTOB
. https://m.edsoo.ru/00ada6bc
Ilepnomuueckoi 05.04
cucteMmsl /. YI. MenneneeBa
XapakTepucTuKa
56 XHMHYECKOI0 JJIEMEHTa IO bubnuorexka [JOK
ero MOJIOKEHUIO B 01.04- https://m.edsoo.ru/00ada824
[Tepuonnueckoit cucreme [l. 05.04
.
Menneneesa
3nauenue [lepuoaudyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. iggj: bubnnorexa [JOK
N.MenneneeB — y4€HbIN, I1earor u https://m.edsoo.ru/00ada96e
rpakIaHUH
DNEeKTPOOTPULIATEIBHOCTD 15.04- bubnuoreka [IOK
58
ATOMOBXMMHYECKUX DJIEMEHTOB 19.04 https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b 22.04- bubmmorexa [JOK
26.04 https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas 22.04- bubnuorexa [IOK
XUMHUYECKASICBA3D 26.04 https://m.edso00.ru/00adaab8
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KoBanenrnas HenomnspHas

29.04-

bubmuoreka [JOK

61 1
XUMHUYECKASICBI3h 03.05 https://m.edsoo.ru/00adaab9
29.04- bubmmoreka [IOK
2 1
6 Crenens, oxuCeHus 03.05 https://m.edsoo.ru/00adae28
63 OKucIUTEHHO- 1 06.05- bubmmoreka [IOK
BOCCTaHOBUTEIIbHBIEPEAKIINU 10.05 https://m.edsoo.ru/00adb076
64 OKHUCIIUTENN ¥ BOCCTAHOBHUTEIH 1 06.05- bubnmorexa LHOK
10.05 https://m.edsoo.ru/00adb076
65 | KonrponsHas pabota Ned o Teme 1 13.05-17.05 Bu6morexa LIOK
«CTtpoeHnue aroma. https://m.edso0.ru/00adb486
XHUMHUYECKASICBA3EL)
66 PesepBubIil ypok. O600meHne 1 13.05-17.05 bubnnorexa [JOK
HCUCTEMATHU3aINs 3SHAaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE 1 20.07- bubmuorexa [JOK
HMCHUCTEMATH3aIIS 3HAHUI 24.05 https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O600mIeHE 1 27.05-31.05 bubmuoreka [JOK
HCUCTEMAaTH3alUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB 68

ITOITPOI'PAMME
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9 KJIACC

KosnuecTBo 4acon DJIeKTPOHHBbIE

Ne ara udpoBbIe

Tema ypoka KonTpousb TpakTa A uudp
n Bcero Hble H3yYeHHs o0pa3oBaTe/bHbBI
/ paboTbI HECKHE  Mian dakt epecypchbl

padoThI

I A b

[Iepnoanueckuil 3aKoH.

1 [lepuoanueckas cucrema 1 0 0 01.09 — bubnnorexa [JOK
XUMHUYECKUX DIIEMEHTOB /I, 08.09 https://m.edsoo.ru/00adb59e
N.Menneneesa
3aKOHOMEPHOCTH B

2 I/ISMGHCHI/IEI CBOMCTB 1 0 0 01.09 - bubmorexa HOK

https://m.edsoo.ru/00adb6b6
XUMHUYECKUX DJIEMEHTOB 08.09
TIEPBBIX TPEX MEPHUOJIOB

3 Knaccudukanus u 1 0 0 11.09 bubnuorexa [JOK
HOMEHKJIaTypa 1509 https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECCTB

4 Bunel xumMuueckou CBSA3U U 1 0 0 11.09 bu6mmoreka [JOK
TUIBIKPUCTAUIAYECKUX 1509 https://m.edsoo.ru/00adbac6
pEmETOK
KonTponsnas padora Nel mo teme

5 «[loBTOpEeHue u yroyonenue 1 1 0
3HAHUI OCHOBHBIX Pa3/IeJioB 18.09-22.09
Kypca 8 ximaccay

5 Knaccudukanus XuMu4ecKkux 1 0 0 bu6mmoreka [JOK
peaKLuii 10 pa3InYHbIM 18.09-22.09 https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsTue o ckopoctu

. P bubmuoreka [JOK

7 xumudeckoi peakuuu. [lonsrue 1 0 0 _

25 09-29 09 https://m.edsoo.ru/00adbe9a
0 TOMOTE€HHBIX UT€TEPOTEHHBIX
peaKIusIx
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IlousiTie 0 XUMHUECKOM
paBHOBecuu. DaKkTOpHI,

bu6mmoreka [IOK

8 | mmwmomnie Ha cropocth 25.09-29.09 https://m.edso0.ru/00adc28c
XHUMHYECKON PEeaKINH U
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
9 OKHUCIIUTEIBLHO- 02.10- bubmmoreka [IOK
BOCCTaHOBUTEIbHBIEPEAKIIUN 06.10 https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHUECKON
10 muccoranuu. CUiIbHBIE U 02.10- bubmmorexa [TOK
https://m.edsoo.ru/00adcd68
cima0bie 06.10
AJIEKTPOJIATHI
11 HoHHbIe ypaBHEHUS peaKIiuid 01%, 11%- bubmorera [JOK
' https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT
12 1 OCHOBAHUH B CBETE 09.10- bubmuorexka [JOK
IpEICTaBIEHUIN00 13.10 https://m.edsoo.ru/00add5d8
IEKTPOJIUTUYCCKOM
JUCCOIHAIIAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETe MPEACTABICHHI 00 16.10- bubmorexa LOK
N https://m.edsoo.ru/00add8b?2
AIIEKTPOJIUTUYCCKOM 20.10
JUCCOIHAIIUN
14 [Tondarue o rugponmse coneit 12% 11%‘ bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
15 O06o06mIeHNE 1 23.10- bu6mmoreka [JOK
cUCTeMAaTU3alMsI3HaHU 27.10 https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1. 23 10- BuGmiorexa LOK
16 «Pemenue
27.10 https://m.edsoo.ru/00addbfa

OKCIICPUMCHTAJILHBIX3aa9>
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KonTtponpsHas padota Ne2 o teme

bubmuoreka [JOK

17 «DQNeKTpoIuTHYECKast
ey —. 07.11-10.11 https://m.edsoo.ru/00addecO
peaKIMK B paCTBOPAX»
OOmast xapakTepuCTUKA

18 FAIOLCHOB. bu6mmoreka [IOK
X HMUYCCKIE CBOICTRA Ha 07.11-10.11 https://m.edsoo.ru/00addfe2
npuMepexJiopa
XnopoBosopoa. CoJisiHast KUCIIOTA, 13.11- Bu6morexa [JOK

19 XHMHYECKHE CBOMCTBA,
MOy eHHE, MpHMEHEHIE 17.11 https://m.edso0.ru/00ade104
[IpaxTrueckas padora Ne 2 o
TeMe bu6mmorexa [IOK

20 13.11- https://m.edso0.ru/00ade348
«[Tonyuyenue costHOM tps://m.edsoo.ru/l0ade
KHUCIIOTBL, U3YUEHUE €€ 17.11
CBOMCTB»
Brruucnenus mo ypaBHEHUSIM Eut OK

21 XHUMHYCCKUX PEaKIUi, €CIIH OJTUH 20.11- nomorexa I1

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

us3 24.11
peareHTOB JaH B M30BITKE

99 OO6mras xapakTepucTuKa 20.11- bubmuoreka [JOK
sneMeHToB VIA-rpymist 24.11 https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIC Mo UKAITTH

23 cepel. Haxoxnenue cepsl u eé 2711 bubnunorexka [JOK
COeIUHEHUU B MIpUPOJIE. 01'. 12 https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepbl

24 | CepoBoaOpO, CTPOCHHE, %71 1112' Bu6morexa LIOK

(buznUecKre 1 XUMUIECKHE
CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHas KUCIIOTA,

04.12-

bubmuoreka [JOK

25 Qunricciae N https://m.edsoo.ru/00adea28
XHUMHYECKUECBOWCTBA, 08.12
MIPUMCHCHHE
XUMHYECKHE peakuuu,
JexaIme B OCHOBE

26 MIPOMBIILIJIEHHOTO criocoba bubnnorexa [JOK
ITOJTy4EHUS CEPHOM KUCIIOTHI. 04.12- https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE 08.12
OKpYKarolen Cpeibl
COCTUHEHUSMH
Cephl

97 Brruncnenne MmaccoBou 10H 11.12- bu6mmorexa [IOK
BBIXOAMPOIYKTa PEAKIHU 15.12 https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuKa

28 aneMeHTOBV A-rpynnsl. A30T, 11.12- bubnuorexka [JOK
pacnpocTpaHeHue B MPUPOJIE, 15.12 https://m.edsoo.ru/00adeea6
(buznyecKkue 1 XuMUYECKHe
CBOICTBa
AmMuak, ero gpusndeckue u 18.12-

29 XI/IMI/I‘ICC,KI/IC c(i)oﬁCTBa Bubmmorexa LIOK

’ 22.12 https://m.edsoo.ru/00adf004

MOJIy4eHUE UTIPUMEHEHUE
[IpakTuueckas padora Ne 3 mo

30 TeMe 18.12- bubnunorexa [JOK
B —. 29 10 https://m.edsoo.ru/00adf180
€rOCBOKCTBY

31 A3oTHas KHUCIOTa, ¢ bu6mmoreka [JOK
bu3nUecKue NXUMUIECKUE 25.12-29.12 https://m.edsoo.ru/00adf306
CBOICTBA
Hcnonb30BaHne HUTPATOB U

39 coJielt aMMOHMS B KQUeCTBE 25 19-29.12 bubmuoreka [JOK

MUHEPaIbHBIXYI00pEeHUH.
XUMHUECKOE 3arps3HEHUE

https://m.edsoo.ru/00adf518
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OKpYKarOLIEn CpeJIbl

COCAMHCHUAMHU a30Ta

®docdop. Oxeun pochopa (V) u

09.01-

bubmmoreka [IOK

33
ocopras khciora, https://m.edso0.ru/00adf68a
buzHUecCKrue NXUMHUYECKUE 12.01
CBOWMCTBA, MTOJIYYECHUE
Wcnonb3oBanue pocdatos B

34 Ka4eCTBE MUHEPAIBHBIX 09.01- bubnnorexa [JOK
ymoOpeHuii. 3arps3HeHne 1201 https://m.edsoo.ru/00adfc20
MIPUPOTHOM CpeJIbl
dbocharamu
Vruepon, pacipocTpaHEHHE B

35 POZ, pacripoctp bu6mmoreka [IOK
HpHpOAE, (PU3HIECKIC 1 15.01-19.01 https://m.edsoo.ru/00adfd9c
XUMUYECKUECBONCTBA
Oxcunel yriepona, ux

36 (hbM3UYECKHNE NXUMUYECKUE bubnuorexka [HOK
CBOMCTBA. 15.01-19 01 https://m.edsoo.ru/00adfebe
DKOJIOTUYECKHE TIPOOIICMBI,
CBSI3aHHBIC C OKCHJIOM YTIIepoa
(V)

37 VYroJibHAs KUCHOTA U €€ CONu 22.01- Bubmmorexa LIOK

26.01 https://m.edso0.ru/00ae006¢

[IpakTuueckas padborta Ne 4 o

38 teMe"[losyyenne yriiekuciaoro bubnuoreka [IOK
rasa. 22.01- https://m.edsoo.ru/00ae027e

26.01

KavecTBeHHast peakuus Ha
KapOoHat-

HOH
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HCpBOHa‘IaJIBHBIC IIOHATHSA

29.01-

bubmuoreka [JOK

39 0
00 OpratmHeciux https://m.edsoo.ru/00ae054e
BEIIECTBAX KaK O 02.02
COCIIMHEHUSX yIIIepo/ia
40 KpeMHHii ¥ ero COeMHEHUS 29.01- bubnmorexa LOK
P 02.02 https://m.edso0.ru/00ae080a
[IpaxTueckas pabora Ne 5. bubnnorexka [JOK
41 05.02-
Pemenune skcnepuMeHTaIbHBIX 09.02 https://m.edsoo.ru/00ae0bf2
3a1a4
no teMe «BakHenmne
HEMETAJUIBI HUX COETUHEHNS
KontpoinbsHas padora Ne3 o teme
POTIEHAT 05.02- Bu6morexa [[OK
42 «Baxuneliue HeMeTauIbl U _
09.02 https://m.edso0.ru/00ae0el18
HXCOCIUHEHUS
OO6mrast xapaKTepuCTHKa
XUMHYECKUX DJIEMEHTOB —
43 MeTajoB. MeTaandeckast %283_ bubnuorexka [JOK
CBSI3b UMeTaJNINUecKas ' https://m.edso0.ru/00ae103e
KpUCTAJUTMYECKas pelIéTKa.
dusnueckue cBOMCTBA
METAJIJIOB
XuMHYecKre CBOHCTBA Eufs OK
44 METaJIOB. 12.02- nbnnotexa 11
. https://m.edsoo.ru/00ael1156
DAEKTPOXUMHUYECKUNA Psif 16.02
HaMpPsDKEHUH METaIJIOB
OO111e cnocoObl MoJTy4eHus
MeTaioB. CriiaBel. Beraucnenus
45 MOypaBHEHUSAM XUMHYECKUX 26.02- bubmiorexa LOK
P . https://m.edsoo.ru/00ael1156
peaxiui, eciy oOJIMH U3 01.03

pEareHToB COJEPKUT
IIPUMECH
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46 [ToHATHE O KOPPO3UU METAILIOB 26.02- bubmorexa LIOK
pp 01.03 https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 04.03-08.03
Ienotnee MeTaub https://m.edsoo0.ru/00ae14b2
48 OKcubl ¥ TUIPOKCHUIBI 04.03-08.03 bu6mmoreka [IOK
HATpHUS UKAJTUAS https://m.edsoo.ru/00ael4b2
49 [llenouno3emMenbHbBIC 11.03- bubmmoreka [IOK
METAJIIbI —KAIBLAHN U 15.03 https://m.edsoo.ru/00ael15e8
MarHui
50 Bakueiinue coeTMHEHUS KaJIbIUS 11% %%‘ bu6morexa [IOK
https://m.edso0.ru/00ae15e8
O0o006111eHNE U 18.03-
51 N
cucTeMaTH3alua3HaAHUH 22.03
59 ’KécTkocTh BOJBI 1 18.03- bu6mmoreka [IOK
CIIOcoOBI e€yCTpaHEHHs 22.03 https://m.eds00.ru/00ae1886
I1 e 3] Ne 6
paK"THIi el pabota o 25.03- bubnuorexka [JOK
53 Teme'" YKECTKOCTh BOIBI U
< " 20.03 https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHHUS
. 25.03- bubmuoreka [JOK
54 An
FOMHHIH 29.03 https://m.edsoo.ru/00aelc64
55 AmMdoTtepHbIe CBOCTBA 01.04- bubnunorexka [JOK
OKCHJIa UTHAPOKCUIA 05.04 https://m.edsoo.ru/00aelc64
01.04- bubmuoreka [JOK
56 K
e1eso 05.04 https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COTH 15.04- bubnunoreka [JOK
JKenesa 19.04 https://m.edsoo.ru/00ae35e6
() u xene3a (111)
O06o001menue u 15.04-
58 .
cUCTeMAaTU3alMsI3HaHU 19.04



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[Ipaktuyeckas padota Ne 7.
Pemrenne sxkcriepuMeHTAIBHBIX

bubmuoreka [JOK

59 22.04-
3agauno teme «BaxnHenmue 26.04 https://m.edso0.ru/00ae3de8
METaJUTBI U UX
COCITMHEHUS)
Berurcnenus o ypaBHEHUSIM
XUMHYECKUX PEAKIU, €CIIA OJINH
60 U3pPEareHToB JIaH B U30bITKE WIN 29 04 bubnnorexa [JOK
COJICPKHUT ITPUMECH. 26:0 4 https://m.edso0.ru/00ae1750
Brruncnenns MaccoBoy 10U
BBIXOJIa MPOJTyKTa
peaxIuu
O6o0menue u 29.04-
61 y 03.05
cUCTeMaTH3alsI3HaHu’
KonTponbHas pabora Ne4 1o Teme 29.04-
. 03.05
62 «BaxuHenmme MeTauibl 1
UXCOCTUHEHUS
BemiectBa u matepuaisl B bubnunorexa [JOK
63 . 06.05- _
HOBCEIHEBHOM KU3HU 10.05 https://m.edso0.ru/00ae3f50
YyernoBeKa
XuMH4eckoe bubmuoreka [JOK
64 06.05-
3arpsi3HEHUE 10.05 https://m.edsoo.ru/00ae4270
OKpY’KaroIen Cpeibl
65 Ponb xumnu B bu6mmoreka [JOK
pelIeHuun 13.05-17.05 https://m.edsoo.ru/00ae4270
IKOJIOTHUECKUX
npobsem
66 PesepBHblIi ypok. 13.05-17.05 bubnuorexa [IOK

O060011IeHNE U
CHUCTEMATHU3ALMS 3HAHUHN

https://m.edsoo0.ru/00ae0d0a



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 PesepBHblIii ypoK. 1 20.07- bubmuorexa [IOK
O06o0meHue u 24.05 https://m.edsoo.ru/00adb33c
CUCTEMaTH3aIus 3HAHUI

68 PesepBHblIi ypoK. 1 27.05-31.05 bubnuorexa [JOK
O06o0061eHne u https://m.edsoo.ru/00ad9cb2
cHCTEeMaTH3alMs 3HAHUH

OBIIEE KOJIMYECTBO 68

YACOB IIOITPOIT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucremMa XuMuueckux anemMenton [1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUECKHUH sl HANIPSHKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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