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MYHUUMUNANTbHOE KASEHHOE OBLLEOBPA3SOBATE/IbHOE YYPEXAEHUE
MONOBUHKNHCKAA CPEAHAA OBLLEOBEPA3OBATE/IbHAA LUKOJ1A

AHHOTANUA K padoyeil mporpamme
y4eOHOro npeaMera «XvuMus»

PaGouass mporpamMmma ydeObHOro mpeaMera «XuMUs»  00s3aTENbHOU
npeaMeTHON oOnactu «EcTecTBeHHO — HayyHbIE NpPEAMEThI» pa3paboTaHa B
COOTBETCTBUM € TYyHKTOM 32.1HOBorodenepanibHOr0  TOCyAapCTBEHHOIO
o0pa3oBaTeIbHOrO CTaHAapTa OCHOBHOIro oOmiero obpaszoBanus (naiee - OI'OC
000)!, ¢enepanbHOii 00pa3OBATENLHON IMPOrpaMMbl  OCHOBHOTO  OOLIEro
obpazoBanus (nanee - ®OIl OOO) u peanusyercs 2 roga ¢ 8§ mo 9 kiaccel. ITOT
y4eOHBI TpeaMeT 0003HaueH B 00s3aTeNbHON yacTh yuyeOHOTro riaHa. JlaHHas
pabouasi mporpamMma SIBISIETCS YacThiO COJEPKATEIBHOTO paszjiesia OCHOBHOMU
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO o01iero oopazoBanusi (naiee - OOII
000).

PaGouas mporpamma pa3paboTaHa y4uTesneM OUOJOTUM U XUMUHM 3UHYEHKO
JLA. B coorBerctBUM ¢ 1. 32.1 ®I'OC OOO wu omnpenensieT OpraHU3AIUIO
obOpazoBatenbHO# AesTenbHOCTH yuuTeiaeM B MKOYVY ITonosunkuuckas COILL no
OTIPEJICTICHHOMY YU4eOHOMY TIPEMETY C y4eTOM padoueii MporpaMMbl BOCITUTAHUS.

PaGouas mporpamma ydeOHoro mpenmera sBisercs dacteio OOIT OOO,
ONPEICIISIOIICH

- cofiepKaHue yueOHOTo TIpeIMETa;

- MJIAHUPYEMbIE PE3yJbTaThl OCBOCHHSA Yy4eOHOro mnpeameTra (JIMYHOCTHBIEC,
METaNpeIMETHBIE U MPEIMETHBIE);

- TEMATUYECKOE IUIAaHUPOBAHUE C YKa3aHUEM KOJHUYECTBA aKaJEMUYECKUX
9acoB, OTBOJMMBIX Ha OCBOGHHE KaXIOM TeMbl Y4eOHOro mpenMera u
BO3MOXHOCTh HWCIIOJIb30BaHUS TIO DJTOW TEeME OJJIEKTPOHHBIX (UG POBBHIX)
obOpazoBaTenbHBIX pecypcoB (manee — DOP/LIOP).

PaGouas mporpamma o0OCyXkJ€Ha W TPHUHATA PEIICHUEM METOIUYECKOTO
COBETAa M COTrJIaCOBaHA 3aMECTUTEJIEM JMPEKTOpa MO Y4eOHO-BOCHUTATEIbHOU
pabore MKOY Ilonosunkunckas COIIL.

Tlata 27.08 2024r.

Mpukas MunnpocselyeHuna Poccum ot 31.05.2021 N 287"06 yTeepaeHUn pefepanbHOro rocyAapcTBeHHOro
obpasoBaTesibHOro CTaHAapTa OCHOBHOro obuiero obpasoBaHus"(3apernctpuposaHo B MuHiocTe Poccun
05.07.2021 N 64101)



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEIMETHOE COJIepKaHue,
IpeayCMaTpUBACT paCOpPEICIEHUe €ro Mo KilaccaM M CTPYKTYpUPOBAHUE MO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus npeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEU MPENCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW NIeATeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOyYE€HHU XUMHUU OOECIEeUMBAIOTCS cHelu(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyudeHuto. CojaeprkaHue CKIIAaJbIBA€TCS M3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pPacCMATPUBAIOTCS HAa OCHOBE ASMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. VM3ydeHuWe XHMHU TMPOUCXOJHUT C MPUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU 4eJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOUIEHMM K HAyYHbIM METOJaM I[IO3HAHMS [P H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUU MpaBWJ O€30MacHOro oOpamieHus ¢ BEUIECTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHON W €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOIUMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacoB: B 8 kinacce — 68 vacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

1. IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAasT AaTOMHas Macca.
OTHOCUTENBHAs MOJIEKYIJISIpHAas Macca. MaccoBas 10 XMMHUYECKOrO AJIEMEHTA B
COEJIMHECHUMU.

KomnuectBo BemecTBa. Mosb. MonsipHas macca. B3anmocBsi3p KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuti sKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBujiaMu paboThl B J1a0OpaTOpUU U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
(br3UIECKUX CBOMCTB 00pa3I[0OB HEOPTaHMUECKUX BEIIECTB.

HaGmonenne ¢usmyeckux (TutaBieHHe BOCKa, TasHUE JIbJla, PacTUpPAHUE
caxapa B CTyIIKe, KUIIEHUE U KOHJICHCAIUS BOJbl) U XUMHUUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOM) SIBJICHUM,
HAOJIIOICHUE M OINMCAaHWE TMPU3HAKOB TMPOTEKAHMS XUMHUYECKHX PpEaKIHid
(pa3nokeHre caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHUIIOM Oapws,
paznoxenue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aMMOJEICTBUE Keje3a C
pactBopom comu meau (I1).

WN3yuenue cmocoOOB pasieneHus CMmeceil: ¢ TOMOINbI0 MarHuTa,
¢unbTpOBaHWE, BHIMAPUBAHUE, AUCTHUISAIMU, MPOBEICHUE OYUCTKH MOBAPEHHOM
CoJId, HAOJIIOICHUE U OMUCAHUE PE3YIbTATOB MPOBEACHUS OIBITA.

2. BakHeiiniue npeacTaBUTe/IM HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aluioTponHas MOAU(pUKAIUs KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — »anmemeHT M mpocrtoe BewmecTtBo. Haxoxaenue Bomopona B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanms. Krnaccudukamuss OCHOBaHMU: MIENTOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuti sKCnepumenm:

KauecTtBeHHOE onpeneneHne coaepkKaHus KUCIopoaa B BO3AyXE, MOJYUEHHUE,
coOupaHue, pacno3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogopona ¢ okcuaoMm meau (1)
(BO3MO’KHO UCIOJIB30BaHUE BHIEOMATEPHUAIIOB).

UccnenoBanne o0pa3lioB HEOPraHUYECKUX BEUIECTB PA3JIMUHBIX KIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PacTBOpPax KUCIOT U MICIOYEH,
u3yueHue B3aumojnecTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMW HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJTHOTO METajula APYruM U3 pacTBOpa COJIH.



Pemenune »skcnepumeHTanbHbBIX 3a7ady MO0 TeMe «BaxHenmme Kiaccsl
HEOPraHUYECKUX COCTMHEHUIN».

3. Ilepuoanvecknii 3akoH u [lepuoguyeckasi cucteMa XUMHYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKH KIacCU(MUKAUM XUMUYECKUX HJieMeHTOB. l[lonsTtue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METaJlIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AIIEMEHTOB /l.
N.  Menneneera.  Koporkomepuomnas W JJIMHHONEpHOAHAs  (opMBbI
Ilepnonnueckon cucremsl xumuueckux siemeHToB . M. Menneneesa. [leprosl
u rpynnbl. DU3NYECKUN CMBICT MNOPSAKOBOTO HOMEpAa, HOMEPOB INEpuUoJa U
TPYIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX saep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TiepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHsS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 IPYIIaM U HEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuti IKcnepumenm:

N3yuenue oOpas3oB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIECJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

9 KUIIACC

1. BemecTBO M XMMHU4YeECKASI peaKIusi

[Iepuonnuecknii 3akoH. [lepuoanueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KaJlUsl, KadblUs U UX



COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM 3iIeMEHTOB B llepunoguueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanys m HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCIIIMXCS K PA3JAYHBIM KJIIACCAM HEOPraHUYECKUX
COCIMHEHUM, TEHETUYECKAS CBA3b HEOPIraHUYECKNX BELIECTB.

Knaccuduxanys XuMUYeCKUX peakIuil 1o pa3InuHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3P (deKTy, Mo
U3MEHEHHUIO CTETICHEH OKHCIICHUS XUMUUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu xumudecko peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakuusx. [IoHSITHE O TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKUMU U IIOJOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCITUTENBPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHON  PEaKIIHH. CocraBieHue  ypaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIHMIl € HUCIOJB30BAaHUEM METOAA
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHH3M JUCCOLMALMM BELIECTB C PA3IUYHBIMU BHIIAMU
XuMH4eckon cBsa3u. Ctenens aucconuanuu. CUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsI MPOTEKAHUS PEaKIIM HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMI ¥ COJIE B CBETE TMPEACTaBICHUN 00 DIIEKTPOIUTUUYECKON
nucconnanu. KauecTBeHHbIE peakiiuyi Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuyeckuti IKcnepumenm:

O3HakoOMJIEHHE C MOJEIAMH KPHUCTANIMYECKUX PEIIETOK HEOPTaHMYECKHUX
BEI[ECTB — METAJIOB W HEMETAUIoB (Tpadura W ammasa), CIOKHBIX BEIIECTB
(xmopuna HaTpus).

UccnenoBanne  3aBUCUMOCTH  CKOPOCTHM  XMMHUYECKOW  pEakmuud  OT
BO3JICHCTBHSL  PA3NUYHBIX  (PAKTOPOB, HCCIEIOBAHUE  DIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWHIECTB, IMpolecca IUCCOLMALMM KUCIOT, IIEIOYEed U COJIeH
(BO3MOYKHO UCIOJIB30BAHUE BUJIEO0 MATEPUAIIOB).

[IpoBeneHue OMbBITOB, WILIIOCTPUPYIOIIUX MPU3HAKUA MNPOTEKAHUS PEAKLIUM
HOHHOTO OOMeHa (0Opa3oBaHME OCaJiKa, BBIJCJICHHE ra3a, 0Opa3oBaHUE BOJbI),



OMBITOB, WLIIOCTPUPYIOIIUX  TMPUMEPHl  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii (rOpeHHe, pPEaKUUU pa3JIoKEHHs, COEAMHEHMs), pPaclO3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IMOMOIIbIO KAaYeCTBEHHBIX pPEaKIMil Ha WOHBI,
pelIeHNe 3KCIEPUMEHTAIIBHBIX 3a/1a4.

2. HemeTanbl M UX cOeTUHEHUSI

OO6masi xapakTepucTHKa rajioreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHUMHUYECKHME CBOIICTBA Ha IpUMepe XJjopa
(B3auMOJEHCTBUE C MeTaylaMH, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJIOPOA.
ConsiHasi KMCIIOTa, XMMHUYECKUE CBOWMCTBA, MOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YeloBeKa. BaxkHeilline XJIopuabl U UX
HaX0XJCHHE B PUPO/IE.

O6mas xapakrtepuctuka smemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJIOTPONHBIE MOAU(PUKALIUNA KUCIOPOAa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpOEHUE, (PU3MUECKHE U
XuMu4Yeckue cBorcTBa. OKCHIBI Cephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnast  kuclioTa, (QuU3NYECKHME M XUMHUYECKHMe CBOMcCTBa (oOmme Kak
NpelCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE peaKIn,
JeXalue B OCHOBE IMPOMBIIIUIEHHOTO CHOco0a TMOJYYeHUS CEpHOM KHUCIOTHI.
[Tpumenenue cepHoit kucaoThl. Coliu CEpHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. HaxoxxnaeHnue cepbl U €€ COCAMHEHHM B TMpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHHUS.

OO6mast xapaktepuctuka s1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHUS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
dusznueckre U XuMU4Yeckue cBoiictBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
duznueckre U XUMUYECKHUE CBOMCTBA, MOMyYeHrEe U mpuMeHenne. Conu aMMOHUS,
X pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, GU3NUecKre W XUMHUYECKHE
cBoiicTBa (0OmME Kak TMPEACTaBUTENs Kilacca KUCIOT M crHernuduueckue).
Hcnonp3oBaHue HUTPATOB U COJIEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopernii. XMMUYECKOE 3arpsi3sHEHUE OKPYKAOIIEH Cpeibl COeTMHCHUSIMHU a30Ta
(KUCIOTHBIE MTOXKIM, 3arpsA3HEHHE BO3ayxa, MOYBBI W BomoéMoB). docdop,
alutoTponHeie Moaudukanmuu Gochopa, GU3NIECKHE W XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, GU3HIECKIe U XUMUUSCKUE CBONCTBA,
nonyuernne. Mcmonp3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPESHHIA.

O6mas xapaktepucTtuka 3memMeHTOB |V A-rpymnnsl. OcoOEHHOCTH CTpOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKHUCIEHUS.  YTJIEpOJ,  aJUIOTPOITHBIC



Moau(dUKalUU, paCIpPOCTpaHEHHWE B MOpUpPoJe, (U3NYECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B mpupojge. Okcunbl yriepoaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumore3a r1ino0anbHOrO0 TMOTEIUICHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUe U XMMHUUYECKUE CBOMCTRBA,
nojlyueHue u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, YTAHOJ, TIIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yrojib, TPUPOIHBIA Tra3, HeDTH),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )XKUPaX, OCNKaxX, yriaeBoJax — U uX
pojiM B KM3HM 4eloBeKa. MarepuaabHO€ E€IUHCTBO OPraHHYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue ¥ XUMHYECKUE CBONCTBA, TOJY4YCHUE W
npuMmeHenne. CoeluHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus o006
okcuae kpemHus (IV) um xpemuueBoit kuciore. CHIMKAThl, UX MCIIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeime crpoutenbHble MaTepHalibl: KepaMuKa,
CTEeKJIO, IIeMeHT, O0eToH, xkene300eToH. [Ipobrembl 0e30MacHOro MCHOIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuti sKCnepumenm:

N3ydenne 0Opas3IioB HEOPraHUYCCKHUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
NPOBE/ICHNE KaUYeCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOICHUE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxaromme (QU3NYECKUe W XUMHUYECKHE CBOWCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO HMCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3aMu XJIOPUI0B (TrajlOreHu10B).

O3nakoMiieHHEe ¢ oOOpa3uamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).

HaGmonenne  mpomecca  oOyriaumBaHusS —~— caxapa  [OJA  JICWCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOMN KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PeaKkiluu Ha Cyibdar-
MOH U HaOII0/IeHHE MpU3HAKa €€ MPOTEKaAHMUS.

OznakomiieHne ¢ (GU3HYECKUMH CBOWMCTBaMH a30Ta, ¢ochopa ©u uX
coeIMHEHU (BO3MOYKHO UCIIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3iaMy a30THBIX
1 hochopHBIX yaoOpeHu, moaydeHne, CoonpaHue.

Pacno3naBanue u u3yueHue CBOMCTB aMMHaKa, MPOBEJICHHE KAYECTBEHHBIX
peakiuii Ha UOH aMMOHUS U (ochaT-uoH U U3yueHHUE MPU3HAKOB UX MPOTEKAHUS,



B3aMMOJICUCTBHE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).

N3yuenne Monenel KpUCTAIIMYECKUX  pEmETOK anMmasza, rpadura,
dynnepeHa, 0O3HaAKOMJIEHHE C MPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBMPOBAHHBIM YIJIEM W YCTPOWCTBOM IPOTHBOras3a, MOJydyeHue, coOupaHue,
pacmo3HaBaHUE€ W  M3YYEHHE CBOMCTB  VYIJIEKUCIOrO ras3a, MpPOBEACHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKUHEH CHUIUKATHOW MPOMBIIUIEHHOCTH,
pEllIeHNE SKCIEPUMEHTANBHBIX 3aJau Mo Teme «BaxkHeillne HemeTamabl U HUX
COEITMHECHUSD.

3. MeTa/uibl M X COeTUHEHUSI

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxeHus B Ilepuoamueckoi cucreMe xumuuyeckux osiemeHtoB [l .
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAJUIMYECKasi ~ KPUCTANIMYECKAsT  pemETKa.  DJIEKTPOXMMHUYECKUH  Psfl
HaIpsDKEHUH MeTauioB. duU3nyeckre U XMMUYECKHe CBOWCTBa MeTaioB. Oomue
crocoObl ToydeHuss MeTtauioB. [loHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATFOMUHHM,
OpoH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilesounble MeTasuibl: MoJiokeHue B Ileproanmdeckoil cucTeMe XMMHUYECKUX
anemenToB JI. 1. MenpaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJECHUE B MPHUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpuss W Kanus. [IpuMeHeHue MIeJIOYHBIX METaUIOB W HX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonuueckoit cucreMe xumuueckux syneMeHToB . M. MenueneeBa, ctpoeHne
WX aTOMOB, HaXOXJI€HUE B IIpupojiec. PU3nuecKkue U XMMUYECKHE CBONCTBA MarHUs
n Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [leproanueckoi cUCTEME XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOeHME aTtoMa, HaxoxKJAeHUe B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJFOMUHHSL.

Keneso: monoxenue B [lepnogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOXJIeHWE B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU b U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuii sxchepumenm:



O3HakomiieHHEe ¢ oOpa3laMd METalIOB W CIUIAaBOB, HUX (PU3UYECKUMHU
CBOWCTBaMH.

N3yuyeHnue pe3yapTaTOB KOPPO3UM METAUIOB (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHJA KaJbllMsid U HATPUS C
BOJIOM (BO3MOXHO HUCIIOIB30BaHNUE BUJIEOMATEPHAIIOB).

HccnenoBanne CBOWCTB JKECTKOW BOJBI, IIpoLecca TOPEHMs JKeje3a B
KuciopoAe  (BO3MOXHO  HMCIOJBb30BAHUE  BHJIEOMATEPHANIOB),  MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIUi HAa HOHBI: MarHus, KajiblUs, aTIOMHHMUS,
nuHKa, sxennesa (1) u sxenesa (1), meau (11).

HaGmionenre u omnMcaHue NOPOLECCOB OKpAlIMBaHUS IUIAMEHU HWOHAMHU
HaTpUs, Kajlud W Kajblus (BO3MOXKHO MCIOJb30BaHUE BUJEOMATEPUAIIOB),
UccieloBaHue aM(OTEpPHBIX CBOWCTB THUJPOKCHAA QIIOMUHUS W TUAPOKCHIA
[IUHKA, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BaxkHelme MeTamibl U ux
COCIMHEHUS.

4. Xummus M OKpYy’Kamomas cpeaa

BemectBa m matepuanbsl B TOBCEIHEBHOM >KM3HHM 4YenoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momoipb mpu
XUMHYECKUX 0KOTaX U OTPABICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpYXKAIoIIeW cpensl (MpeaesibHas J10myCcTUMAast
KOHIeHTpatus BemiecTs, nainee — [1/IK). Ponb xumuu B pereHnn 3KoI0ruYecKux
poOJIeM.

Xumuueckuii sKcnepumenm:

N3yuyenue oOpas3iioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEpPHBIE
MaTepuabl).



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PE3yibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW MHGOpManHeil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyruX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITENIbHOCTH MIpH
BBIMIOJTHEHUU YYEOHBIX, II03HABATEIbHBIX 33714, BBIMOJTHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI OCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH00O03HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »XWU3HU, OCO3HAHUE IOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOr0 BOCIIUTAHMS :

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUS (3aKOH, TeEOpus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOpPbIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha



OCHOBE 3HAHHWI M3 TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHUE O LIEIOCTHOM
HAYYHOW KapTHHE MUpA, U YHUBEPCaJIbHbIC yueOHbIE NEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOMN
JeSITeTbHOCTH.

IMo3HaBaTe/ibHbIE YHUBEPCAJIBbHBIE YUeOHbIE IeiicTBUSA

1) Ga3oBble JJOrHYECKHE IeiiCTBUS:

YMEHHUSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHWU: PACKPHIBATh CMBICI XMUMHUYECKHUX MOHATUN (BBIICTATh UX XapaKTepHBIC
NPU3HAKHN, yCTaHABIWBATh B3aMMOCBSI3b C APYTUMHU TOHSATHIMH), HCIIOIH30BAThH
TIOHATHUS 17151 OOBSCHEHUS OTACTBHBIX (DAKTOB U SIBIICHUH, BEIOUPATh OCHOBAHUS H
KPUTEPUU ISl KIACCU(PUKALMK XUMHUYECKUX BEIIECTB M XHUMHUYECKHUX PEaKIui,
yCTaHABIMBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXAYy OOBEKTAMHU HU3YyUCHUS,
CTPOHTH JIOTUYECKUE PacCyKIEHUsI (MHAYKTUBHBIC, JICTyKTUBHBIC, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSATh B TMPOIECCe IMO3HAHUS TMOHATHS (TIPEIMETHBIE W
METanpeAMETHBIC), CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIIH, HCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMBIC B XUMHUU MOJICTHHBIC TPEJCTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

2) 6a30BbIe MCCJIET0BATEIbCKHE ICHCTBHS

YMEHHE HCIOJIb30BaTh MOCTABIECHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPAaBUIBHOCTU BbICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne OMbITa IO IJIAHUPOBAHHUIO, OPraHU3allMd U MPOBEACHUIO
YUEHHYECKHX OSKCIEpUMEHTOB, YyMEHHE HaOJoAaThb 3a XOJIOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €0 Pe3yibTaT, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUSA, COCTABIATh OTYET
0 mpojeraHHoM padore.

3) pa6ota ¢ uHpopmanueii:

yMEHHE BBIOUMpaTh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, MOIYYaeMYIO0 U3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KpPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE UCHOJb30BaTh M aHAJIM3UPOBATh B Ipolecce YydyeOHOW U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3AHCTBa M TPAHCIOPTa HA COCTOSIHME OKpYXarolled HpHpPOIHOM
CpelBl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JUCKYCCHUU) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA  MPEICTaBIATh  TOJYYEHHBIE  PE3yJNbTaThl  IMO3HABATEJIbHOU
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JejaTh MPE3CHTALNI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOW  NIEATENIBHOCTH  NPH  PELICHUU
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe YHUBepcalbHbIE YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh I[ENU NEATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (PeKTUBHBIE CIOCOOBI PEIIeHNs] YICOHBIX H
MO3HABATEIBHBIX 33/1a4, CaMOCTOSTEIFHO COCTABIATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OIICHWBATh COOTBETCTBHE MOJIYYCHHOTO pE3yJbTaTa 3asBICHHON €N, yMEHUE
MCITIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJJaHUH.

HNPEIMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIHHOTO
CoJlepKaHMs, YCTAHOBJIEHHOIO JaHHON (enaepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
NeucTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BHUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMMUXCS YMEHUM:

e PACKpBIBATh CMBICJI OCHOBHBIX XUMHUUYECKHUX MOHSATUIN: aTOM, MOJIEKYJIa,
XUMUYECKHM  3JIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKAs
peakius, KiaccupUKaIys peakiuii: peakiiui COCIUHECHUS, PEaKIIuu Pas3IoKEeHUs,
peakIuu 3aMeleHus, peakiuu OOMeHa, 3K30- M JIHIOTCPMHUYECKHE PEaKIIHH,
TEIIOBOM A(eKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHAas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M HEMOJISIpHAsS
KOBAJICHTHAs CBSI3b, HOHHAsI CBsI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas J10Js
BEILECTBA (MMPOLEHTHAs KOHLIEHTPAIUs1) B PACTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHWYECKUX IIOHATHU U

IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEILLIECTB U UX MIPEBPALCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJIi COCTaBieHHS (OpPMYJ BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX,
CTETNIeHb OKHWCJICHUS DSJEMEHTOB B OWHAPHBIX COCIWHEHUAX, MPUHAIICKHOCTD
BEIIECTB K OMpPEAENEHHOMY KJIacCy COCAMHEHHM Mo (GopmysiaM, BUJI XUMUYECKOM
CBA3U (KOBAJICHTHAs! MU MOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /. 1. Menneneena:
NEMOHCTPUPOBATh  MOHMMAaHUE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT MX IOJ0XeHUs B [lepmoamyeckoil cucreme, 3aKOHOB
COXpPAaHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus1, 3aKoHa ABOTaJIpo;

e ONHUCHIBATh M XapaKTEepU30BaTh TabnuuHyto Gopmy [leproamaeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iinyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpynmna)» u «mnobounass noarpynna (b-rpynna)», manble W OOJNbIIME MEPUOIBI,
COOTHOCHTH OOO3HauUeHUs, KOTOpble HMeoTcs B Tabmuie «llepmonnueckas
cucrema xuMuueckux asnemeHtoB JI. . MenaeneeBa» ¢ UYHUCIOBBIMU



XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a51pa, 00IIee YUCIIO FIEKTPOHOB U PACTIPEAEICHUE UX TI0 3JEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIMPOBATH XUMUYECKUE FIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, IO
TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMUCHIBAThH) OOIINE XUMHUUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKJAas OINHUCAaHWE MpPUMEpPaMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpALICHUN B pa3IMYHBIX
YCIIOBUSAX;

e BBIYHCIATH OTHOCUTEJBbHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XMMHUYECKOr0 3JIeMEeHTa 1o (opMmysie COeIMHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOM peaKilny;

e TPUMEHSATH OCHOBHBIE OTIEPALIMH MBICIUTEIBHON AESTENbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEeMaTU3aluio, KilacCU(pUKAIHIO,
BBISIBJICHUE MTPUUMHHO--CIIEJICTBEHHBIX CBSI3€H — /JIs U3yYEHUS! CBOMCTB BEILIECTB U
XUMHYECKUX PEeaKklUi, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (PeaIbHbIN U MBICIICHHBIN);

e CJIEIOBATh MPAaBUJIAM IOJIb30BAHMS XUMUYECKON MOCYI0i 1
1ab0opaTOpHBIM 00OpPYIOBaHHEM, a TAKXKE MpaBUiIaM OOpallleHHs C BEIleCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSIMHU IO BBINOJHEHHUIO JaOOpPaTOPHBIX XUMHYECKUX
OTBITOB MO TMOJYYCHHI0 U COOMpaHHIO Tra3000pa3HbIX BeHIecTB (BOAOpOIa H
KHCJIOpOJia), TPUTOTOBICHHUIO PACTBOPOB C OINPEACIEHHON MAaccOBOM JoJei
PacTBOPEHHOIO BENIECTBA, INIAHUPOBATH U IPOBOJUTh XUMHUECKUE SKCIIEPUMEHTHI
[0 PAcIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBI0 HHIMKATOPOB
(makmyc, henondTanenH, METUIIOPAHK U IPYTHE).

K xoniy oOyudeHus B 9 Kki1acce npeJMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHATUI: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO, CIOKHOE
BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHCIICHMS,
XUMHYECKasi PEaKIusi, XUMHUYecKas CBfA3b, TEIUIOBOM 3(QexT peakuuu, MoIb,
MOJISIPHBII 00BEM, PacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IJIEKTPOIUTHYECKAS
AMCCOLMAIINS, PEaKI[M HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe paBHOBECHE,
oOpatuMble ¥ HEOOpaTUMBbIE pEaKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaklUuy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
ajtoTponusi, amM(OTEpPHOCTb, XHMHYECKass CBA3b (KOBaJE€HTHas, WOHHAas,



METa/NInYecKasi), KpUCTAIUIMYECKas pElIETKa, KOPPO3Usl METAUIOB, CIUIABBI,
CKOPOCTb XMMHMYECKOM peaKkUuu, NpenesbHO aomyctuMas koHueHtpauus 11K
BEILIECTBA,

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHN U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAICHU;

e HCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJICHUS (OpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

e OIpENEHATh BAICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX 2JIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY
KJIACCy COEIUWHEHUW Mo QopMynaMm, BHUJl XUMHUYECKOH CBsI3W (KOBaJEHTHas,
MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX COCIMHEHHUSAX, 3apsj HOHA IO
XUMHYECKOU (opMmyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIT KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cmbich [lepuoanueckoro 3akona /1. 1. Menaeneesa u
JEMOHCTPUPOBATh €r0 MOHWMAHWE: OMHUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymmna)» u «modbouynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME  TEpPHOJbl, COOTHOCUTH O00O3HAUEHHS, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyMIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeniefieHue X Mo JIEKTPOHHBIM CJI0SM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCAMHEHUN B IIpPEAesax MajblX IEPUOJOB
Y TJIaBHBIX MTOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KJIaCCU(PUIMPOBATH XUMUUYECKUE AIEMEHTHI, HEOPTaHUYECKHE BEIIECTRA,
XUMUYECKHUE peaklnu (110 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, O
TeruioBOMY 3G (deKTy, M0 HU3MEHEHUIO CTENEeHEeW OKHUCICHUS XUMUYECKHUX
3JIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CTICTIU(PUICCKUE XUMUIESCKUE
CBOWMCTBAa NPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJATBEPKAAs ONMCAHHUE ITPUMEpPAMU
MOJIEKYJISIDHBIX K HOHHBIX YPABHEHUN COOTBETCTBYIOIMX XUMHUUYECKUX PEAKIINIM;

e COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUYECKON TUCCOUMALIMN KUCIIOT,
IeJI0YeH U COJeH, MOTHBIC U COKPAIEHHBIE YPABHEHHSI PEeaKIil HOHHOTO 0OMEeHa,
YPaBHEHUs PEAKUUM, MMOATBEPKAAIOIMMNX CYLHIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXKy BEIIECTBAMHU Pa3JIMYHBIX KIJIACCOB;

e PACKpBIBATH CYHIIHOCTHh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKInii;

e TPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALIEHNN B PA3JINYHBIX YCIOBUSIX;

e BBIYUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl



BEIIECTB, MACCOBYIO JOJIO XHMHYECKOrOo 3JieMeHTa Mo (opMyse COEAUHEHMS,
MacCoOBYI0 JOJII0 BEIIeCTBAa B PAacTBOpPE, MPOBOAUTH Pacy€Tbl MO YPaBHEHUIO
XUMHUYECKOU PEaKIUH;

e cOOJIIO/IaTh MTpaBUiIa MOJIb30BAHNUS XUMUUYECKON TOCYI0M U
71a00paTOpHBIM O0OpY/AOBAaHHMEM, a TAKXKE IMpaBuia OOpallleHHUs C BEUIECTBAaMU B
COOTBETCTBUM C MHCTPYKIUSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUECKUX
OMBITOB MO TOJYYEHHUIO M COOHUpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa H
YTIEKUCIIOTO Ta3a);

e TMPOBOJUTH PEAKIMHU, MOATBEPKAAOIINE KAYECTBEHHBII COCTaB
pPa3TUYHBIX BEUIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOJUI-,
kapOoHat-, pocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATHOHBI AaMMOHUS U
MOHBl M3YyYCHHBIX METAJUIOB, TMPUCYTCTBYIOIIME B  BOJHBIX pacTBOpax
HEOpPraHMYECKUX BEIIECTB;

e TPUMEHSATH OCHOBHBIE OTNIEPALIMH MBICIUTEIbHON JEATEILHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CUCTEeMAaTH3allMI0, BBISBICHUE NPUUYMHHO-
CJICJICTBEHHBIX CBSI3€M — JJII M3Y4YEHUS CBOWMCTB BEIIECTB M XUMUUECKUX PEaKITUH,
€CTECTBEHHO-HAYYHbIE = METO/Abl TO3HAHUA — HaOJIOJIeHHe, U3MEpEHue,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
bubmmoreka [{OK
€CTEeCTBO3HAHUS U
1.1 I 5 0 3 https://m.edsoo.ru/7f41837c
p a https://resh.edu.ru
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6moreka [IOK
Bozayx. Kucnopoa. Ilonstue
2.1 o6 oi}:;l ax oA 6 0 0 https://m.edsoo.ru/7f41837c
A https://resh.edu.ru
Bopopoa.Ilonsarue o kucinorax 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 KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCTMHEHNN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoarueckuil 3aK0H U
31 [Iepnoanueckas cucrema v bubnuorexka [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckasl CBS3b.
3.2 OKucCIUTebHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKITUN
bubmmoreka [{OK
Hroro ro pasexy 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. Hemera/uibl M UX COeIUHEHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
3.2 Baxueiimme MeTamuibl U KX COSTUHCHUS 16 https://m.edso0.ru/7f41a636
https://resh.edu.ru
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
bubmmoreka [{OK
4.1 BeniecTBa n MmaTepualbl B KHU3HU YEIOBEKa 3 https://m.edso0.ru/7f41a636
https://resh.edu.ru
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3CPBHOE BpeMi https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpallieHus ¢ 1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemectBa U cMecu. CriocoObl bubmorera [IOK
A eTeHI CMece 1 0 0 13.09.2023 https://m.edsoo.ru/ff0d26ca
pasit R https://resh.edu.ru
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
: N PHUMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
ATOMBI ¥ MOJIEKYJIBI 1 0 0 20.09.2023 https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru
XUMHYECKUE dJIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
I1 1 0 0
POCTHIC H CIIOKHBIC BEmecTEa 27.09.2023 | https://m.edsoo.ru/ff0d2a6c



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

bubmuoreka [JOK

A -
) TOMHOTMOTERYTHIPHOE yHeHHe 03.10.2023 | hitps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xumnueckas popmyrna. BanreHTHOCTD brbmmorexa [OK
Py 04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
Momnsiprast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
bu6moreka [IOK
du3nYecKue ¥ XUMHUICCKHE SBIICHUS.
14 X ccKas bea 18.10 2023 https://m.edsoo.ru/ff0d37fa
HMHHECKas peari o https://resh.edu.ru
15 [Ipu3Haku 1 ycioBUs NMPOTEKaAHUS bubnuoreka [JOK
XUMHUYECKUX PEaKIuit 31.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPAaBHEHUS 01.11.2023 | https://m.edsoo.ru/ff0d3b88
BbrurcieHus: KOJIM4eCTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmorexa HOK
B . P 07.11.2023 | https://m.edsoo.ru/ffod5708
peakiui
Knaccudukaius XuMHUECKUX peaKIIui
18 (coenMHEHMS, PA3JIOKEHUS bubmorexa HOK
8 > P ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHne U bubmmorexa [IOK
H AT, Hvl 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK



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://resh.edu.ru/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUI)

15.11.2023

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — sjieMeHT U bubmmorexa [TOK
Ayxa. PO 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusuyeckue U XUMHUYECKUE CBOMCTBA
22 KHuCI0poia (peakiuyu OKUCICHUS bubmorera [JOK
p p ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
Crioco0BI MOJIYUEHUS KUCIIOPOa B
23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I bubnmorexa LOK
patop p ’ 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin
bu6moreka [IOK
peaKIuu, OHATHE O
24 TEPMOXUMHYECKOM YPaBHEHUH, DK30- U 29.11.2023 hittps://m.eds00.ru/ff0d4790
P yp ’ R https://resh.edu.ru
SHIOTEPMHUUECKHUX PEAKITUIX
Tommmso (HedThb, yroab U METaH).
25 3ar HSHGI-EI/Ie(l];OS : a, CII0COOBI z:ro bubmorexa HOK
P yEd, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «[Tonyuenne u codbupanue KUCIopoaa bubmnorexa [TOK
i N p posa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Bomopoa — snemeHT u ipocToe bubmuoreka [JOK
BelecTBo. Haxosxienue B nmpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
08 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
BoJiopona. IIpumenenue Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 TToHaTHe 0 KUCIIOTAX U COJISIX bubmnorexa [IOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOa B bubnmnoreka [JOK
nabopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0



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
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

31 11 0
(L TOILYHIEHIE 1 CODUPAIHE BOOPOE, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOHCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEIlleCTBA rasa 1o ero u3BECTHOM bubmorera [JOK
HI . Y 16.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmotera [JOK
ypas PEAKIUIIL 1 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJBI 23.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarue 00 bubmuorexa [JOK
WHIIMKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbIe
37 u HI;HaCI)IpeHHBIIe) ACTBOPBI B bubmorexa IOK
B P pEL 30.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBa B PaCTBOPE
[IpakTuueckast padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeneaEHHON MacCCOBOM JI0JICH 31.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoxa. Bomgopoa. Boga» 06.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIAaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
41 [Tonmyuenune u XuMU4eCKHE CBOWCTBA bubnuoreka [IOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 13.02.2024 | https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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OKCHJO0B

42 OcHoBaHwusI: COCTaB, KiaccuuKaims, bubmuoreka [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUI 20.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCIIOT 27.02.2024 | https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) ninyq)eHm XI/IMI/I‘IZEKI/I@ bubmorexa TOK
N ’ 28.02.2024 | https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX 05.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00IIcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HaAHUH 12.03.2024 | https://m.edsoo.ru/00ad9ch?2
KounTtponsnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa [JOK
. 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbie MOTBITKH KIacCU(pUKAITIN
51 XHI\I/)[quCKHX AJIEMEHTOB. l(?IOH;II;I/Ie 0 Bubmmorexa LIOK
19.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
59 [lepuoanueckuii 3aKoH u bu6mmoreka [JOK
[lepuoanueckas cucteMa XMMUYECKUX 20.03.2024 | https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

anemeHTOB J[. 1. Menaeneera

53 [Tepwo 11, TPYIIIEI, TOATPYIIIIHI Bubmmorexa LIOK
02.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otombl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
55 aT:MOB BJIGMCHTI:)B [Tepuoanueckoit Bubnuotexa LIOK
09.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepunoamuaeckoii cucreme /1. WM. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U nipakTuku. J[. U. bubnuoreka [IOK
MenneneeB — y4€HbIHN, IEAror u 12.04.2025 | https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DIJIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HNoHnHas xumuyeckas CBsI3b bubmmorexa LIOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnunoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast 24.04.2024 bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
30.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu 07.05.2024 | https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

1
64 OKHCITE M 1 BOCCTAHOBHTEIIH 14.05.2024 |  https://m.eds00.ru/00adb076
65 PesepBHsIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMATU3ALUSA 3HAHUMN 15.05.2024 | https://m.edsoo.ru/00adb33c
KonTtposnsHas padota Ne4 mo Teme Bu6 110K
nomorexa
. X 1 17.05.2025
66 «Crpoenme atoma. Xumueckas https://m.edsoo.ru/00adb486
CBA3bY»
67 PesepBHbIit ypok. O606£ueH1/1e u 1 91.05.2024 bubnuoreka [JOK
CUCTEMAaTHU3alus 3HAHWHI https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIi ypok. O6o6iueHHe " 1 99 05.2024 bubmuorexa [JOK
cHUCTeMAaTU3alys 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa TOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1 0
«[loBTOpeHue u yrinyOneHue 3HaHUM 19.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 0 0 bubmmorexa [JOK
DA, 26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmorexa HOK
P ' PEL 0 27.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
s AT 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bubmuorexa [JOK
OCHOBAHUH B CBETE MPEACTABICHUIN
12 . https://m.edso0.ru/00add5d8
00 AIIEKTPOIMTUYECKON 11.10.2023 _
https://resh.edu.ru
TIIUCCOLAIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTE IIpeACTaBIECHUI 00 bubmorexa LOK
pes N 17.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHNEe U CHCTEMAaTH3aIIHS bubnmuoreka [JOK
3HAHUI 31.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 01.11.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 08.11.2023 | https://m.edsoo.ru/00addfe2
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XJIopa https://resh.edu.ru
Xnoposojopoa. CosiHast KUCIIOTA,
19 XUMUYECKUE CBOMCTBA, MOTYUYCHUE bubmorexa LHOK
> HOTYHEHHIE, 14.11.2023 | https://m.eds00.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa HOK
yi . N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEAKIIHA, eCITH OJWH U3 bubmorexa HOK
P ’ 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIel cpeibl COeAMHEHUSIMHU
cephl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK



https://resh.edu.ru/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOAYKTA pPEaKIHU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHue B PUPOJIC, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK

’ 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N 20.12.2023 | https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u
33 (bocg)o;r))Ha;I KI/I(?J‘I(E))Ta,q)(bI/II)SI/I(‘I\giKI/IC u bubmorexa HOK

. 16.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YAOOPEHHUN. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 an/IpI(j;e[, gmnlfiecxl;e Y XUMUYECKHE Bubmmorexa LIOK

23.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 24.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
30.01.2024 | https://m.edsoo.ru/00ae006c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 31.01.2024 | https://m.edsoo.ru/00ae027e
non"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
06.02.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 13.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCTMHCHHUS
KontponbHas padota Ne3 o teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
14.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 20.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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

XUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKHUH P, bubmmorexa [JOK
P . P 21.02.2024 | https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
MetauioB. CriiaBel. BeraucieHus mo
45 ABHCHHSM XUMUYCCKUX PEaKIIM bubmorera [JOK
P pearii, 27.02.2024 | https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 [TorsITHE O KOPPO3UU METAIIIOB bubmorexa HOK
PP 28.02.2024 | https://m.edso0o.ru/00ae1278
bu6moreka [IOK
47
[lenotrre MeTaLIbI 05.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 06.03.2024 | https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 12.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxunelmue coeTMHESHNS KaJIbIIHs bubmorera [JOK
A t 13.03.2024 | https://m.edsoo.ru/00ael5e8
O0o01eHne U cucreMaTu3anys _
51 N 10.03.2024 https://resh.edu.ru
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 20.03.2024 | https://m.edso0.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "YKEcTKOCTh BOJBI M METOMBI €€ bubmotera [JOK
; 8 A 02.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMHHIH 03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCUA 09.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% AKeneso 10.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 12.04.2025 | https://m.edsoo.ru/00ae35e6
O06o01enre U cucTeMaTu3arus
58 AL 16.04.2024 https://resh.edu.ru
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayuTbl U HX 17.04.2024 | https://m.edsoo0.ru/00ae3de8
COCTMHECHUS
Beruucnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXUT IpUMeCH. Berauciienus 23.04.2024 | https://m.eds0o.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
O06o01eHre U cucTeMaTru3aIus
61 N 94.04.2024 https://resh.edu.ru
KontponbHas padota Ne4 o reme
62 «Baxuenmme MeTaIbl ¥ UX 30.04.2024 https://resh.edu.ru
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 07.05.2024 | https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY’KaIOILLEN Cpebl 14.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM 15.05.2024 | https://m.edso0.ru/00ae4270
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66 PezepBubiit ypok. O0o0IeHNE 1 1 bubmuoreka [IOK
CHCTEMATH3AaLUs 3HAHUI 17.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O606£H€HH€ u 1 91.05.2024 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O606FI€HHC u 1 99 05.2024 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

Xumus. 8 ki1.: KoHTposibHBIC U TPOBEpOUYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2017,

Xumus. 9 xi1.: KonTponbHbie 1 ipoBepouHble paboThl k yueouuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u
ap. - M.: [Ipoda.

["a6puensu O. C., Bockoboinukosa H. I1., Smykosa A. B. Hactonbhas kHura
yautens. Xumus. 8 KiI.: Metonudeckoe nocodue. - M.: JIpoda.

INa6puensu O. C., OctpoymoB U. I'. HactonpHas kaura yuurtens. Xumus. 9 Ki.:

Mertoandeckoe mocooue. - M.: JIpoda.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



bu6mnorexa IIOK
https://m.edsoo.ru

Poccuiickast anextponnas mkoja https://resh.edu.ru
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