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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IeNsAX, OOIIed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyYaIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBaHHUE IO pa3zesaM M TeMaM MPOTrPaMMBbl IO XMMHH, OTIPENIENIIET KOJTMIECTBEHHBIC
M KAueCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarOmMXCs, OMPEeNsieT BOZMOKHOCTH MPEeaMeTa JIIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAaHU K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHS O B3aMMOTIPEBPAIICHUSX SHEPTUU U 00 SBOIIIOIUH BEIIECTB B MPUPOJIE, O IMYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301MacCHOCTH, MMPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3allid BO3MOXKHOCTEH Uil CcaMOpa3BUTHA M (OPMHUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEeATENBbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX Kak B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eI TEIIEHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI M YEIIOBEKA, SIBISICTCSI OTBETCTBEHHBIM ATANlOM B (JOPMHUPOBAHUU
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJiCHUS B OOYUYCHHH XUMHH O0ECHEYMBAIOTCS CIIEHU(UKON ColepKaHus
y4eOHOrO mpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4JaroIUMUCS CHCTEMBI IIEPBOHAYAIBHBIX MOHATHIH XUMHH, OCHOB HEOPraHWYEeCKOW XUMHHU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuto. ConepkaHHe CKIAAbIBA€TCS M3 CHUCTEMBl MOHATHUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

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

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MpeACTaBIECHUHN 00 ANIEKTPOIUTUUECKOI TMCCOIMALINY BEIIECTB B PaCTBOPAX.



TeopeTnueckue 3HaHUS paccMaTpUBAIOTCd HAa OCHOBE S3MIIMPUYECKHU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
IIPOUCXOJUT C IMPHUBJICUYEHUEM 3HAHUW U3 paHEE M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya yueOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
NpHOOIICHNN K HAYYHBIM METOJIaM TIO3HAHUS IIPH N3YYEHHUH BEUIECTB U XUMUYECKUX PEaKINH, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popMHpOoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO PEIIeHUH, CIOCOOHOM aganTupoBaThCi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENIBHOCTH, HAy4YHBIM  METOJaM  [O3HaHus,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaAIOMIUMHUCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[I), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— GopmupoBaHue y 00y4aromuxcsi T'yMaHUCTUYECKUX OTHOIICHH, TOHUMAaHUS [ICHHOCTH
XMUMHYECKUX 3HAHUM JJisi BBIPAOOTKU 3KOJOTHYECKU II€JIeCOO0pa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

—pa3BUTHE MOTHBAIIMH K 00YUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPaABICHHOCTH JaibHeHIIero o0yyeHus.

OO1ee yucio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBusieT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B Heziem0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pas3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo popMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHUs. Kitaccupukamuss XUMUYECKUX peakIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEMaMHu
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCaHWE TMPU3HAKOB TMPOTEKaHHs XMMHUYECKHX peakuui (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, TMpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAaHUE
pEe3yNIbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIEIO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Baxueiinue npeacTaBuTe; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YeHHS KHUCIOpoda B JabopaTopuu u
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snmemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
¢buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotydeHus. KuciaoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHbie U
HEHACBIIIIEHHbIE PAacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoWcTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJe. 3arpsA3HEHUE NMPUPOAHBIX BoA. OXxpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaunHeHuid. Oxcunpl. Knmaccupukamus OKCHIOB:
cojieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasytomue. HomeHknarypa
okcu10B. DU3nyecKkue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHne okcuaos.



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

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. @usnyueckiue 1 XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

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

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHNUE COJIEPKaHUs KUCIOpOJia B BO3YyXE, MOIy4YeHUuE, COOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB M ONUCAaHUE HMX CBOMCTB, IMOJy4YeHHE, COOMpaHHUE, pacClO3HABAaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHUS BEILIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluu, TMOJYyYeHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OIHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. llepuogmueckas cucrema xumuuyeckux osaementoB JI. WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AIEMEHTA.

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

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

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTtuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, peaKIMK pa3IoKeHUs, COeIUHEHNUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

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

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHMJ, HW30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanabl, TOpHbIE MOPOJbI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BeIECTBAa OT THIMA KPUCTAUIMYECKOW PEHmETKH W BHUJA XUMHYECKON
CBSI3H.

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

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

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

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

Peakiun moHHOro OoOMeHa. YCIIOBHUS NMPOTEKAHUS peakUMi MOHHOro OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUAINN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, o0Opa3oBaHME BOJbI), OMNBITOB, HWUIIOCTPUPYIOUINX PUMEPHI



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

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). Xsopoojopod. CoisiHas KHCIOTa, XHUMHYECKHE CBOWCTBA, IOJIy4CHHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYECKUE W XMMHUYECKHE CBOMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOUHEHWH B TpHpoJae. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENeHH OKHCICHHS. A30T, paclupoCTpaHEHHWE B TMpUpOJe, (PHU3UYECKUE U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHAYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH cpeabl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lMcmonb3zoBanue QocdaroB B kadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBoicTBa. Afcopouusa. KpyroBopot yriepojaa B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTBbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHbIE TMOHATHS 00 OpPraHUYECKUX BEHIECTBaX KaK O COCAMHEHMSIX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KuUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (I1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumennt

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C OO0pa3lamMH XJIOPUJOB (TaJOr€HUOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4EeHHE XUMHUYECKUX CBOMCTB pa30aBIIeHHOW CepHOMU
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHHUE BHAEOMATEPUANIOB), 00pa3iaMy a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO rasa, MPOBEJCHHE KAaueCTBEHHBIX PEaKIHi Ha KapOOHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl M UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKa. DNEKTPOXUMUYECKUN psl HANpsHKeHU MeTaioB. DHU3MYECKME U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

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

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajablus. BakHelline coelMHEHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aoMUHUS. AM(pOTEpHbIE CBOICTBA OKCHA U THPOKCHU/IA ATIFOMUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCU/IA KAJIBLUS U HATPUSI C BOJIOW (BO3MOYKHO MCIIOJIB30BaHHE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, KajablUs, aJlOMUHUS, LIUHKA, xene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

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

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnunie céasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTsI OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (haKT, TUTNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pPEHIETKa, CIUIaBbl, (U3MYECKUe BEITUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

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

l'eorpadusa: armocdepa, rumpochepa, MuUHEpabl, TOPHBIE TMOPOJBI, TOJIC3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yAbTAThl OCBOCHHS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUS
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XMMUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINHY 00YJaIOIIIXCS.

JIM4HOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PaCIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY
HACJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaNUeil 0 MEepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAay4YHBIX 3HaHUSIX 00 YCTpOHCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
y4ueOHO-HUCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPU BHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a7ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpoOIecce 3TOM yuyeOHOH NesTeIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEIEHUE U IOCTYIKH CBOMX TOBAapHINEH C IO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHMS MOCIEICTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PDEHUYECKUE  NPEICTABICHHS O  BEIIECTBE W XMMHMYECKOM  PEakLuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH M COCTABIIAIOIIUE OCHOBY IUIS
[IOHMMAHUS  CYIIHOCTM HayyHOW KapTUHbBI MHUpPA, MpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SX YEIOBEKAa C NMPUPOJHOU CPENOH, O POJH
XMMMH B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATE/IbHBIE MOTHBBI, HAIIPABJICHHBIC HA IIOJIyYEHUE HOBBIX 3HAHUU 10 XHUMHH,
HeoOXoAuMBble Ul OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHHUH, IO3HABATEIbHOM,
MH(GOPMALMOHHOM U YNTATEIbCKON KYJIbTYpPbl, B TOM YHCII€ HABBIKOB CAMOCTOSITENILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOH JUTEpaTypOd, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEpeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HCCIEN0BATEIbCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 370pOBbI 00pa3 >KWU3HU, OCO3HAHUE MOCJEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIOAECHUS
npaBUa 0€30IaCHOCTH IMpHU OOpalleHHMH C XMMHUYECKMMH BELIECTBAMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnuTaHus:

MHTEpeC K MPaKTUYECKOMY M3Y4YEHUIO MpodeccHii u Tpyaa pa3IudHOro poja, yBaKeHHE K
TPyAy W pe3yinbTaraM TpyJOBOM JAEATEIbHOCTH, B TOM 4HCIE HA OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,

OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MpOo(eCCHOHATBHON IEATENbHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;
6)3K0J10r14ecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHs, NMOHUMAaHHE LEHHOCTH 3/JI0pPOBOTO M Oe30macHOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYaLUAX, YTPOKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMCHSTH 3HAHUS, TMOJydaeMble TPU HM3YYCHHH XUMUU, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed MX pelleHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHHUs OOLIeHayYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOoTe3a, (akT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOUM KapTWHE MHpa, U yHUBEpcajibHble ydeOHble NeHCTBUS (MO3HABATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcalbHble YUeOHbIe 1eliCTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C APYTUMU MOHSTHUIMHU), UCIIOIb30BATh MOHATHUS AJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH ), JIeJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHseMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJ 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEAKIHMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKK€ B KauyeCTBE OCHOBHI i (OPMHUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOMI0IaTh 32 X0J0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €TI0
pe3ynbTat, (GopMynupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM pabdoTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMY/sIpHAS TUTEpaTypa



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

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4eOHBIX M IMO3HABATEIbHBIX 33734
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAaIbHYIO (OpPMY MpPEICTABICHHS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH HH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIFHO BBITIOJHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OTBITA, JA0OPATOPHON pPabOTHI MO WCCICIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
OoOLIMX HMHTEPECOB M COTJIACOBaHMS MO3UIMN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPENENTh 1eNId JesITeIbHOCTH, IIAHUPOBATh, OCYIECTBIISATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUM 3aJlaHUil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obnactu «XUMHUS», BHUIABI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

e PpacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJEKYyJa, XUMUYECKHMA
3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Jsl XUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TEIIOBOM d(PEKT peakuu, sSApo aToMa,
SJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOMTab, PaguyC aToMa, XUMHUYECKas CBS3b,



IOJISIpHAsl M HETOJISIpHAsl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AaHUOH,
pacTBop, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOHLIEHTPALKs) B PACTBOPE;
WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATUH M INPUMEHSTH 3TU
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IPEBPALICHUI;

UCIOJb30BaTh XHMHYECKYI0O CHUMBOJIMKY JJISi COCTaBJIE€HUS (OpMyna BeEWIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIHIA;

ONPEJENATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHUSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTb BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMbica Ilepuogmueckoro 3akona [[. M. MenaeneeBa: 1€eMOHCTPUPOBATH
MMOHUMAaHHE TEePUOINYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;
ONMCHIBaTh M XapaKTepu3oBaTh TabmuuHyo Gopmy Ilepuoanueckoit cucTEMbI
XMMHMUYECKUX DJIEMEHTOB: Da3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«mmoboynas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnuie «llepronudeckast cuctemMa XMMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COcTaB MW 3apsia sapa, oO0Illee YHCIO JJIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATH XUMHUECKHUE 3JIE€MEHTHI, HEOPraHWYEeCKHe BEIIeCTBA, XMMHUECKHE
peakiuu (10 YHUCIYy U COCTaBy y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
dbdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XWUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MO>KHOCTHU IPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie COeTMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUK;

MIPUMEHATh OCHOBHBIE OIIE€PAIlMU MBICIUTEIBHON JEATENIbHOCTH — AHAJIU3 U CHHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
-CJIICTBEHHBIX CBSA3€H — JUIsI U3YYEHHsI CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TIOJB30BAaHUS XUMHYECKOW TMOCYI0M U  J1a0opaTOpHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMPENEIEHHON MACCOBOU J0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATh
U NIPOBOJUTH XUMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB LIEJIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (heHoI(TanenH, METUIOPAHXK U APYTHe).

K xoHiy oOyueHus B 9 kiacce mpeIMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: XUMHUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
NIEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas PEaKLMsl, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAas JAUCCOLMAIMS, PpEeakIU HOHHOIO OOMEeHa,



KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMbIE pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpUCTAJUIMUECKas pElETKa, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOH peakuuu, IMpeAeiabHO JOIycTUMas
koHueHtpauusa [IJIK Bemectsa;

WLUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATHA W TPUMEHATH 3TH
MOHATHS TIPU ONMUCAHUY BEIIECTB U UX MPEBPAICHUN;

WCIOJb30BaTh XUMHYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS (OpMyna BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHIA;

ONpEENATh BaJCHTHOCTh M CTENEHb OKHUCIEHHS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, IMPHHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTajyInyeckasi) B HEOPraHWYECKUX COEAUHEHUAX, 3aps] HOHA [0 XUMHUYECKOU
(dopmyre, XxapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica [lepuoaunueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MoHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyo Gopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nojarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u OoJbLIME TEPUOJIBI,
COOTHOCHUTh 0003HAYeHHUS, KOTOpPblE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsf a1apa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeesieHne UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIlIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B MpeJieiax MalbIX MEPUOJIOB U TJAaBHBIX MOATPYII € y4ETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YHUCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W CHelU(HUUECKHe XUMHYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEII0Uel U COJeH,
MIOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEaKIMil HOHHOrO OOMEHa, ypaBHEHHS peaKIIUid,
MOATBEPKIAIOIIUX  CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKIY BeLIECTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 1Mo (GopMylie COeTMHEHUs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peakLnuu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKKe IpaBuUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIIOJHEHHIO JA0OPATOPHBIX XUMHUECKUX OINBITOB MO MOJIYUYECHUIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHUAKa M YIIIEKUCIIOro ra3a);

IIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, MOauna-, KapOoHat-, docdart-,
CUJIUKAT-, Ccyab(ar-, THIPOKCHUA-UOHBI, KATHOHBl AMMOHMS M HOHBI HM3Y4YEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILECTB;



IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIEHNE, CHCTEeMATU3alUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIUIECTB M XMMHYECKHUX PEAKIMU, €CTECTBEHHO-
HaydyHblE METOJbl TMO3HaHUST — HaAOMIOJEHHE, U3MEpPEHue, MOJACIMPOBaHUE,
9KCIEPUMEHT (pEabHbIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

N KoauvecTBo yacoB DJIeKTPOHHBbIE
l'l/_l'l HaunumenoBanue pa3xaejioB U TEM IIPpOorpaMmMmabl Beero KOHTPOJI],HL]e HpaKanec]cne (III/I(l)p()BLIe) 06pa3.
padoThbI padoThbI pecypcsl
Pa3nes 1.BemecTBo U XUMHYECKHE PeaKIMHU
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
pasziesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakluit 4 bubmmorexa LHOK
https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHAITNS. XUMUUIECKUE 8 1 1 bubnuorexa [JOK
peaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2.Hemera/uibl 4 MX COeIMHEHU S
21 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubmuorexa [JOK
VIIA-rpymnmsl. [anoreHs https://m.edsoo0.ru/7f41a636
29 O6mras XapaKkTEePUCTHKA XUMHECKAX DIIEMEHTOB 6 bubmuorexa [JOK
VIA-rpymmsr. Cepa u e€ coeTuHeHUS https://m.edsoo.ru/7f41a636
23 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX AIIEMEHTOB 7 1 bubmuorexa [JOK
V A-rpymmsl. A30T, Gochop U UX COSAMHEHUS https://m.edsoo.ru/7f41a636
24 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 8 1 5 bubmuorexa [JOK
IVA-rpymmsl. Yriaepoa v KpEMHHN U UX COCTUHCHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 25
Pa3nen 3.MeTa/IbI M BX COeANHEHUS
. bubnmuoreka [JOK
3.1 Ob1mpe CBOHCTBA METAILIOR 4 https://m.edscﬁ).ru/7f41a636
3.2 Baxxseie MeTaJuIbl 1 UX COSIUHEHUS 16 1 2 ﬁgggﬁ;;i%igi?ﬁ/? 413636
Utoro no pazneny 20
Pasznen 4. Xumus n okpyxamouias cpeaa
4.1 BemiectBa 1 MmaTepuainbl B )KM3HU YEJIOBEKa 3 BH6H_HOTeKa HOK
https://m.edsoo0.ru/7f41a636
Uroro no pazgeny 3
PezepBHOe Bpems 3 BH6H_H0TeKa HOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
Kosu4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie Jomammnas
T
n/n cema ypora Bcero Konrpoabueie Tpaktueckite HU3yUYeHHs oOpa3oBaTtejibHbIE pabora
padoTsl padoTsI pecypeni
1 [Ipenmer xumuu. Posb xumMuu B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tenma u BelecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c
bu6moteka [IOK
2 HomsTite 0 METOaX MOSHAFI B XImMitH 1 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «[Ipasuia
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 1 bubnuotexa [JOK
oOparenus ¢ 1ab0paTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
paszeneHust cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktruueckast padota Ne 2 «Paznenenue BuG 1OK
nOInOTeKA
5 i 1 1
cemecen (HavanMepe OHHCTRH 19.09.2023 | https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOIICKYIIbL 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClIOKHBIC BEllleCTBa 1 bubmorexa HOK
P B 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOE yUCHUE 1 bubmmorexa [JOK
YUp i 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. Bu6 110K
nonMroTeKa
10 X .B 1
umieckas popmyna. BaneutocTs 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OrHocHTeNnbHAs aTOMHas Macca. 1 bu6mmoreka [JOK
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OTHOCHUTEIbHAS MOJICKYJISIpHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHAYECKOTO JIEMEHTA B bubnuoreka [IOK
COCTMHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Mosb. MossipHast bubnuorexa [JOK
Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHHUS. bu6mmoreka [{OK
XuMHUYecKasi peaxius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs IPOTEKAHUS bubnuorexa [IOK
XAUMUYECKUX PEaKIHii 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MAacChl BEIECTB. bubnuotexa [JOK
XUMHUYECKUE YPaBHEHHUSI 26.10.2023 | https://m.edsoo.ru/ffod3b88
BrIunciaeHuss KOJUYeCTBA, MACCHI
17 BEIIECTBA 10 YPAaBHSHUSIM XHUMHYSCKHUX bubmorera [JOK
m . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukarus XHMHIECKUX peaKIni
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHUS brbmorexa [TOK
A P ’ - ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHuukIoneauct. O6o0IeHne u bubmorera [JOK
H AHCT Hvl 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allys 3HaAHUI
20 Kontponbnas padorta Nel o teme bubnuoreka [JOK
«BerecTBa 1 XUMUYECKHE PEAKITUI 16.11.2023 | https://m.edsoo.ru/ff0d4290
Bos — cmMech ra3oB. CocraB Bo3ayxa.
21 Kncizxo — DIIEMEHT U IIPOCTOE o bubmorexa HOK
PO P 21.11.2023 | https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
du3nyecKre U XMMUYECKUE CBOMCTBA
22 KHCTopoa (peaKkiu OKUCICHHUS bubmmorexa [JOK
POAd (peattt ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax
CrocoObI MoTy4YeHHUsT KHCIIOPOia B
23 nabopaTopUH iqn OMBIHJJ'ICHF:-IOILTI/I bubmotera [JOK
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kucnopoaa
24 TennoBoit 3¢ pexT XUMHUUECKON peakiuy, bubnuorexa [IOK
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MOHSTHE O TEPMOXUMHYECCKOM 30.11.2023 | https://m.edsoo.ru/ff0d4790
YpaBHEHUU, YK30- M SHIOTEPMHUCCKUX
peaKIusx
TommBo (HeTh, yroib ¥ METaH).
25 3ar SISHGEEI/quI;OS . a, CIIoco0bI ()3r0 bubmorera [JOK
P AV 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
[Tpaktudeckas padora Ne 3 o Teme
26 «ITomydyenue u cobnpanue KuCiIopoaa bubmorera [JOK
ye . P poAd, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — s3ieMeHT 1 mpocToe bubmuoreka [IOK
BemecTBo. HaxoxaeHue B mpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKrue U XMMHUYeCKHe CBOMCTBA bubmmoreka [{OK
BoJiopoJa. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlouaTue o KUCIIOTaX U COJIIX bubmorera [JOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOpl mosTy4eHus BOJAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktruueckast pabota Ne 4 o Teme
31 «ITonmyyenue u cobupanue BoI0OPOIa bubmorexa [IOK
7 . P AOPOAd, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
32 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brerancienus 00bEMa, KoJIMuecTBa
33 BEIIICCTBA ra3a I10 €ro U3BECTHOM bubmotera [JOK
t . Y 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciienus 00bEMOB ra3oB 110
34 ABHCHUIO PEaKIMU HAa OCHOBE 3aKOHA bubmotera [JOK
yp . peakt . 16.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3nyYecKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
BO/JIbI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 00 bubmuoreka [JOK
WHJIUKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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
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

Bona kak pactBopurens. HacelieHHbIe 1

37 HEHACBIIIEHHBIE PaCTBOPBL. MaccoBas buoamorexa LOK
25.01.2024 | https://m.edsoo.ru/ffod5b40
J0JIsl BEIIECTBA B PACTBOPE
[Tpaktuyeckas padora Ne 5 o reme
38 «IIpuroToBiieHrEe pacTBOPOB C bubnuotexa [JOK
OTpeIeIEHHON MacCOBOM J10JIeH 30.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposneHast padota Ne2 mo treme bubmmoreka [IOK
«Kucnopon. Bogopoa. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d664e
[Tomydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX brbmorexa OK
08.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune n XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUU 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 20.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonydenune u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHCTIOT 22.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéLII) l'IIi)J'Iyll)eHI/I}I XI/IMI/I‘IZSKI/IG bubmorexa HOK
N ’ 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKHUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas cBsA3b MEXAY KilaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COCAMHEHUI 05.03.2024 | https://m.edsoo.ru/00ad9a50
49 O0o001Ienre U cucTeMaTH3alys 3HAaHUH bu6mmoreka [JOK
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07.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTtponrsHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa LHOK
. 12.03.2024 | https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbIe MOTBITKA KIIACCH(PUKAITUU
51 XUMHUYECKHX dieMeHTOB. IlonsaTue o bubnmorexa LHOK
’ 14.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJICMCHTOB
ITepuo €CKHH 3aK0 ITepmo ecka
52 | cncrema amviracomars onewerron 1L 1, uGmorera L1OK
o 19.03.2024 | https://m.edsoo.ru/00ada52c
Meuneneena
53 ITeproasl, TPYIIIBI, ITOATPYIIITEL bubnmorexa LHOK
PHOJIbL, TPYHTIRL, HOATPYI 21.03.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenune atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otombl 02.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHure IeKTPOHHBIX 000JI0YCK
55 aToOMOB 2J1eMeHTOB llepuoanueckoit bubmmorexa T[TOK
PHOJL 04.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTHKa XUMHUYECKOTO DJIEMEHTA
56 10 €ro MOoJIOXKEHUIO B [leproanueckoi bubmiorexa HOK
prod 09.04.2024 | https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [lepuoamyeckoro 3akoHa ajis
57 pa3BUTHS Hayku U TipakTuku. /. 1. bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEIAaror U 11.04.2024 | https://m.edsoo.ru/00ada96e
IpaKJIaHUH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnuoreka [JOK
XUMHAYECKUX DIIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnag xuMuueckast CBsI3b bubmnorexa [IOK
18.04.2024 | https://m.edsoo.ru/00adac34
50 KoBanenTHas nossipHast XuMu4eckas bubnuorexa [IOK
CBS3b 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XuMUYeCcKas bubnuorexa [IOK
CBS3b 25.04.2024 | https://m.edsoo.ru/00adaab9
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bu6mmoreka [JOK

62 CTereHE OKHCICHHS L 30.04.2024 | https://m.edsoo.ru/00adae?8
63 OKUCIUTETbHO-BOCCTAaHOBUTEIIbHBIC 1 bu6mmoreka [{OK
peakiuu 02.05.2024 | https://m.edsoo.ru/00adb076
bubnuotexa [JOK
o4 ORHCIHTENI i BOCCTAROBHTEIIH 1 07.05.2024 https://m.edsocIJ_.[ ru/00adb076
65 KonTpomasnas padora Ne4 o teme 1 bubmmoreka [JOK
«Ctpoenne atoMa. XUMHUECKasi CBA3b 14.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIs 3HAHUHA 16.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111eHE 1 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUHA 21.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBubrit ypok. O6001eHne 1 1 bubnuorexa [JOK
CUCTEMaTH3aIus 3HAHUH 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoimuecTBo yacos DJIeKTPOHHbIE
Ne Mara Jdomamnss
Tema ypoka Kontpoabnsbie | IlpakTnueckue nupposbIe
n/n Bcero H3YYeHU S pabora
padoTsI padoThI o0pa3oBaTte/ibHbIE
pecypchl
[Iepnoanueckunt 3akoH. [lepuoanueckas
1 cucTeMa XUMUYECKUX 35eMeHToB /. U 1 bubmorexa LHOK
o 04.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorera [JOK
08.09.2023 | https://m.edsoo.ru/00adb6b6
MEePUOIOB

3 Knaccudukarus u HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bubpl XuMU4eCckoil CBA3U U TUTIBI 1 bubnuotexa [JOK
KPUCTAJUTMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 11 0. 7 1 1
«IToBTOpEHUE U yriyOneHne 3HaHUI 11.09.2023
OCHOBHBIX Pa3felIoB Kypca 8 Kiaccay

6 Knaccudukanus XuMuueckux peakiui 1 bubnuorexa [JOK
10 Pa3JIMYHBIM ITPU3HAKAM 18.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 eakuuu. [IoHSITHE O TOMOTCHHBIX U 1 Bu6amorexa [IOK
peartui. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

3 @DaxTOpHI, BIUSAIONIME HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUUYECKOHN PEaKIuy U MOJIOKEHUE 25.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS

9 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnuoreka [IOK
peakuuu 29.09.2023 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOTUTUYECKON

10 rcconuanun. CHIbHBIC U c1a0ble 1 bubmorexa HOK
A HHat. 02.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

11 Honnble ypaBHEHMS peakuuii 1 Bubmmorexa LIOK

https://m.edsoo.ru/00add448
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06.10.2023

XMMHUYECKUE CBOMCTBA KUCJIOT U

12 OCHOBAHHUI B CBETE IIPEACTABICHUN 00 bubnmorexa LHOK
N p 09.10.2023 | https://m.edsoo.ru/00add5d8
ANIEKTPOJIUTUICCKON TUCCOITUAIIUU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON bubnmorexa LOK
p p 13.10.2023 | https://m.edsoo.ru/00addgb2
JIACCOLMAIAN
14 IloustTie o runpoanse colie bubnmorexa [TOK
AP 16.10.2023 | https://m.edsoo.ru/00add9d4
. bubnuotexa [JOK
1
> O6obmenue u cucTemaTH3AIH HAHMIA 20.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTueckas padota Ne 1. «Pemenue bubnuorexa [JOK
IKCTIEPUMEHTAIBHBIX 33129 23.10.2023 | https://m.edsoo.ru/00addbfa
KonTponsnas pabora Ne2 o teme
17 «IIEKTPOIUTHYECKAS TUCCOIINAINAS bubmorexa LOK
p a HHarH. 27.10.2023 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX»
OO0mrast XxapakTepUCTHKA TaJIOTEHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa TOK
PHMEp 30.10.2023 | https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopona. ConsHas KHCIIOTA,
19 XHMII/I)quIi[H: cfsloﬁCTBa [IOJIyYEHHE Eubmorexa HOK
’ i ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckas padota Ne 2 o Teme
20 «[lonyueHune COSIHON KUCIIOTHI Eubmorexa HOK
i . N ’ 13.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Boruncnenus no ypaBHEHUSIM
21 XAMHYECKUX PEAKIUI, €CIIN OIUH U3 Eubmorexa HOK
PCAKHHH, A 17.11.2023 | https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
99 OO1as XapakTepUCTHUKA AIIEMEHTOB bubnunoreka [JOK
VIA-rpymnmnsl 20.11.2023 | https://m.edsoo.ru/00ade64a
Annotrponusie MOIU(UKALINU CEPEI.
23 Haxo>1<p E€HUE ce LIII H(beé C(I)le I/IHCII)-II/Iﬁ B bubmnorexa [IOK
a p A 24.11.2023 | https://m.edsoo.ru/00ade64a

Ipupoe. XMMHUYECKHE CBONCTBA CEPBI
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CepoBosiopo, cTpoeHne, GpU3nIecKue u

bu6mmoreka [JOK

24
XUMHYECKUE CBOMCTBA 27.11.2023 | https://m.edsoo.ru/00ade802
Oxcunsl ceprl. CepHas KHCIIOTa,

25 (bmnfl[eCKHI:: " XHI\leIeCKHG CBOIICTBa, bubamorexa OK

’ 01.12.2023 | https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIIIJICHHOTO Crioco0a
26 IIOJIYYEHNS CEPHOM KHUCIIOTEI bubmmorexa [TOK

v P ) . 04.12.2023 | https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOICH
CpeIbl COSTMHEHUSIMU CEPhI

97 Brrunciieane MaccoBOU JI0JIH BEIXOJA bubmmoreka [{OK
MPOIYKTa PeaKInu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 3J1eMeHToB VA-

28 rpynnsl. A30T, pacClIpOCTpaHEHNE B bubnuoreka [JOK
npupoje, GU3NnIecKne u XUMHIECKUE 11.12.2023 | https://m.edsoo.ru/00adeea6
CBOIiCTBa

29 AMMHaK, ero pundeckne 1 XUMUICCKUE bubnuoreka [IOK
CBOWCTBA, MTOJIyY€HHUE U IPUMEHEHUE 15.12.2023 | https://m.edsoo.ru/00adf004
[IpakTuueckas padota Ne 3 o Teme

30 «ITonmyyenne aMMuaka, H3ydeHHE €ro bubmorexa HOK

N i - MY 18.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnuoreka [JOK
XUMHYECKUE CBOMCTBA 22.12.2023 | https://m.edsoo.ru/00adf306
Hcrnonp30BaHe HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPAIbHBIX

32 o0penuii. XUMHYECKOe 3arpsi3HEHHE bubmmorexa LOK
yAobp o p 25.12.2023 | https://m.edsoo.ru/00adf518
OKpPY’KaIoIllel Cpeibl COeAMHEHUSIMHU
azoTa
®dochop. Oxeun pochopa H

33 (poc;)o pHaH KI/ICHJI((I))Ta (b(blxlrl)m(q\glme U Bubmmorexa LIOK

p o 29.12.2023 | https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOyUYeHUE
Hcnonp3oBanue ¢pocdaToB B KAUYESCTBE
34 MUHEPAIbHBIX q;6 (ZHI/Iﬁ 3arpsi3sHeHue bubmotera [JOK
°P yAo0P - AP 12.01.2024 | https://m.edsoo.ru/00adfc20

IIPUPOJHOM cpenbl pocharamu
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VYrnepon, pacnpocTpaHeHue B IPUPO/IE,

bu6mmoreka [JOK

35
(bus3nuecKre U XUMUYECKUE CBOMCTBA 15.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHYECKUE CBOMCTBA. DKOJIOTHUCCKHUE bubmuoreka [IOK
po0OJIeMBI, CBSI3aHHBIE C OKCHIOM 19.01.2024 | https://m.edsoo.ru/00adfebe
yriaeposa (1V)
37 VroJipHas KACIIOTa U €€ COJIN bubmorera [JOK
22.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTueckas padora Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakuus Ha KapOOHAT- 26.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TIOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa LOK
p 29.01.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coetuHeHHS brbmorexa [TOK
P A 02.02.2024 | https://m.edsoo.ru/00ae080a
[Tpaktruueckast padota Ne 5. Pemenue
A1 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BakHee HeMeTaIbl U UX 05.02.2024 | https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
KontponbHas padota Ne3 no teme
42 «BakHee HeMeTaIbl U UX bubmorexa HOK
09.02.2024 | https://m.edsoo.ru/00ae0el8
COCIUHCHUSD»
OO01rast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METAJIJIOB.
43 MerainJyeckasi CBsI3b U METaJJINYECKas bubmotera [JOK
. 12.02.2024 | https://m.edsoo.ru/00ae103e
KpUCTaITMUecKas pemérka. Ouznyeckue
CBOMCTBA METAJJIOB
XHUMHYECKHE CBOMCTBA METAJIIOB.
44 ONEKTPOXUMHUYUCCKHN Pl HAPSHKCHUH bubmotera [JOK
P pAA P 16.02.2024 | https://m.edsoo.ru/00ael156
METaJJIOB
45 O61ue crnocoObl MOTYYeHUS METaIIOB. bubnmnoreka [JOK
Crnasel. Beruncnenus no ypaBHEHUAM 19.02.2024 | https://m.edsoo.ru/00ae1156
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XMUMHMUYECKUX PEAKLUH, €CIU OJUH U3
pEeareHToB COAEPKUT IPUMECU

46 [Tonsatue o0 KOppO3UU METAIIOB bubamorexa OK
26.02.2024 | https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
41 IHenorbie MeTa el 01.03.2024 | https:// m.edsocIJ_.I ru/00ael4b2
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus bubmmorexa LIOK
04.03.2024 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAIIIBI — bubnuotexa [JOK
KaJIBIIUH U MarHui 11.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxnenmme coeTUHESHUS KaJIbITHS bubmiorexa HOK
15.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06001enre 1 cucTeMaTru3aus 3HaHUH 18.03.2024
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHECHHS 22.03.2024 | https://m.eds00.ru/00ae1886
[TpakTuueckast padota Ne 6 o Teme
53 "YKEcTKOoCTh BOABI M METOIBI €€ Bubmmorexa [IOK
yerpateHus” 01.04.2024 |  https://m.edsoo.ru/00aelae8
. bubnuoreka [{OK
>4 AJTIOMHHHI 05.04.2024 | https:// m.edsoc%.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
THAPOKCH]IA 08.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
> Keseso 12.04.2024 https://m.edsoc])_.[rUIOanld86
57 Oxcupl, TUApOKCH B! M costn xeresa (11) bubnuoreka [JOK
u xenesa (I11) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3AIUs 3HAHUH 19.04.2024
IIpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME bubnmnoreka [JOK
«BaxxHeunme MeTaJlIbl U UX 22.04.2024 | https://m.edsoo.ru/00ae3de8

COCAUHCHU A
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BeluncieHus o ypaBHeHUIM
XUMUYECKUX PEAKLUH, ECIIU OJIUH U3

bubnuoreka [IOK

60 Ele;r;::f};iz;Cﬁiizliaig;?;g ?;;IT L 26.04.2024 | https://m.edsoo.ru/00ael1750
BBIXOJIa MPOJIyKTa PEAKIIUU
61 O0o01IeHre U cHCTeMaTU3alus 3HaHU ! 1 90.04.2024
KonTtponeHas padota Ne4 mo teme
62 «Baxkuenme MeTaIbl ¥ UX 1 03.05.2024
COCITMHEHUSD)
63 BeniecTBa 1 maTepuansl B TOBCEHEBHOM 1 bubmmoreka [{OK
YKU3HU YeJIOBEKa 06.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH 1 bubnuotexa [JOK
CpeIbI 10.05.2024 | https://m.edso0o.ru/00ae4270
65 PoJib XuMuu B penieHnn 3K0JI0rHYECKUX 1 bubnuorexa [JOK
poosemMm 13.05.2024 | https://m.edsoo.ru/00ae4270
66 Peseprubiit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 17.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Peseprubiit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CUCTEMaTH3aIus 3HAHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PeszepBubIit ypok. O600mIEeHNe 1 1 bubnuorexa [JOK
CUCTEMaTH3aIus 3HAHUH 24.05.2024 | https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxrmmonepHoe obmectBo «M3natensctBo «IIpocBenienne»

tabmuiel: [lepuonnueckas cucrema xumudeckux snementoB J[. . Menneneena,

Ta6J'II/IIIa PaCcTBOPHUMOCTH, SHCKTPOXI/IMI/I‘IGCKI/Iﬁ pAd HAIPAKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanmuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-nocoodue-as-yuntes. pdf

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






