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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpXKAHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPXKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y9eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylnbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHHS XUMUU
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBIICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIEM YCTOMYMBOTO pa3BHTHSI YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBbI IUYHOCTH, €€ 001Ie U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOH  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIIuXcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeNOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4EHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJarornyeckd afanTUPOBAaHHBIM OTpPaKEHUEM
0a30B0Oil HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHbBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHI OpPraHNn4eCcKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIbHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAaKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OIHOTO YPOBHA K JPYrOMY,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XMMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHWMSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHMH H WX NPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEH TaKKUe LIETH, KakK:

— (popmMHpOBaHUE MHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJB3YsS 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi 'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM AJ BBIPAOOTKMU SKOJOTHYECKH I€IecO00pa3HOro MoBeACHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee unciio 4acoB, OTBEAEHHBIX IS M3Y4EHHUs] XUMUHU Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
vacoB (2 Jaca B HEJEJIHO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XUMHUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopmynamMm XUMUYECKUX COCTUHEHUM.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBmiaMu pabOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJBI) U XUMHUECKHX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomaTtorpadus, TMpoBeIEHHWE OYUCTKA TMOBAapPEHHOW coiu, HAOMIOJEHWE W OIHMCAHHE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sleMeHT M IPOCTO€ BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snmemeHT W mpocroe BemecTBO. HaxokneHue BoxopoAa B IPUPOJIE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpHUMOCTH BellecTB B Bojae. MaccoBas J0Jisi BELIECTBA B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnus nHeopranmdeckux coeauHenuin. Oxcuapl. Knaccudukamuss OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



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

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa cosneil. duznueckue U XuMudeckue cpoiictBa coseil. [lonyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacrno3HaBaHME€ U HW3y4EHUE CBOMCTB KUCJIOpOJa, HAOIIOJEHHE B3aUMOJEWUCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoJa (TOpeHHe), B3amMojeicTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [0JIEW pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKpPAcKH WHIMKATOPOB B pacTBOpax KHUCIOT M IIesloueid, h3ydyeHue
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PelIeHNe SKCIIEPUMEHTANIbHBIX 3ajiau 1o TeMe «BaxHeime
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAcCU(UKALUKA XUMHYECKUX O3JeMeHTOB. [loHsTne o rpynmnax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anmuHHonepuonHas ¢opmbl [lepuogudeckoid cucTeMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YeK aTOMOB MepBbiX 20 XUMUYECKHX dreMeHToB [lepruoanyeckoil cuctemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

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

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

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

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB META/UIOB M HEMETAJIOB, B3aUMOJEHCTBUE THMIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanu3zanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XMMUHU B 8 KIIACCE OCYLIECTBIIAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTe3,  Kilaccuukanusi,  HEpHOAUYHOCTb,  HAONIOJCHHUE,  AKCIIEPHMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
palMoOaKTUBHOCTh, MOJIEKYJa, OSJEKTPUUYECKUN 3apsij, BEHIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
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,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. XHWMHUUYECKHE 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, NO TEIUIOBOMY J(QQEKTy, MO H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

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

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIN OadaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeEXaHM3M [HCCOLMALMM BELIECTB C pa3IM4YHbIMU BHUJAMU XHMHUYECKOH CBS3U.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeUIeCTB (XJopuja HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MAaTEpUANIOB), MPOBEACHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BELIECTB C TOMOIIbI0 KAaYeCTBEHHBIX pPEAKUWH HAa HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXJACHHUE B PUPO/IE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIIHbIE MOJTU(HUKAIIMNA KUCIOPOJIa U Cepbl. XUMHUECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKalue B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOMyYeHHUs CepHOM KucioThl. [lpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arpsS3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYECKHe cBoicTBa. KpyroBopoT azoTa B mpupoae. AMMHUaK, ero Gu3ndeckue U XUMUICCKUe
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
dbu3uveckne W XUMHYECKHE CBOMcCTBAa (0OIIME Kak TMPEACTABUTENSI Kiacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue 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 cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W MPUMEHEHHE. DKOJOrHYeCKUe MPoOeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanue  kapOoOHAaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHHUKH YTJIEBOJOPOJOB (Yrojib, HNPUPOAHBIM ra3, HepTb), MPOAYKTHl HX IepepaboTKu
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCcKUX U HEOPraHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[IpoGieMbl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUN Ha XJIOPHUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEAMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTHI, TIPOBE/ICHUE KAUYECTBEHHOU peakiuy Ha cyabparT-uoH U HaONIo/eHHE NpU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMMaka, IpPOBEJCHUE
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, GyaIepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIUKAT-HOHBl W W3Y4YE€HHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJIEHHE C MpPOAyKIHUei
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHud B [lepuoandeckoi cucreme xumuueckux anemeHToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl mosrydeHus: MeTayioB. [loHATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaxoXJeHUE B npupoje. PU3NUecKue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouyHo3emenbHblEe METAUIbl MarHui W Kaibluil: mnonoxkeHue B Ilepuoamyeckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nonoxenue B Ilepmoanueckoid cucreMe xumuyeckux snemeHtoB J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
amoMuHM. AM(OTEpHBIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumomnueckoid cucreMe Xxumuueckux osmeMentoB JI. U.
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0O0pa3laMl METalIoOB M CIUIAaBOB, MX (DU3MUYECKUMHU CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZJOBAaHUE CBOWCTB XKECTKOM BOJBI, IMpoliecca TOPEHUs xKeleza B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (1), HaOMrOIEHHE W OTIMCAHUE MPOILIECCOB OKPAIIMBAHUS TIAMEHH MOHAMU HATPHUS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 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).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX EeCTECTBEHHO-HAyYHBIX TIOHATHUM, TaK U TOHSITHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlM3,  CHUHTE3,  KIacCUpHUKanus,  IMEePUOAMYHOCTb,  HAOIIOJEHHE,  DKCIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsif, MPOBOJHHUKH, TOJYIPOBOJIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dotocuHTe3, npIxaHwe, OMocdepa, IKOCHUCTEMA, MHUHEpAIbHBIC YIOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBbTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, NPUHSATHIMH B OOIIECTBE MPABWJIAMH M HOPMAaMHU TOBEACHUS H
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAIMEH O MEPeOBBIX JOCTHKCHHUIX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MTOCIIECTBUH MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIOBEKAa C MPHPOTHOM Cpeloid, 0 poiH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHM, ITO3HABATEIbHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHHMIO, JIOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) TpyA0BOT0 BOCIUTAHUS

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHMsl C Y4ETOM JIMUHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIecO00pa3HOoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
0CO3HAHME IIEHHOCTHU COOIIIOJICHHSI TIPaBUI 0€30TIACHOTO TIOBEICHHUS NP paboTe C BEIIECTBAMH,
a TAaK)KE B CUTYalMsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEAOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJOTHUYECKON
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBILIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATUX MpeaIMeToB (OpMUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHHUIO M OCYLIECTBICHUIO YU€OHOU e TENbHOCTH.

IHo3HaBaTeIbHBIE YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble 1ornyeckue geicTBus:

YMEHHS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPM OCBOCHUW 3HAHUMU:
pacKkpelBaTh CMBICA XMMHUYECKMX TOHATUH (BBLOEIATH MX XapaKTepHble IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSATHUAMH), UCIOJIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBJICHHUH, BBIOMpAaTb OCHOBAHMSA M KPUTEPUM s KiIacCH(UKauu
XMMHMYECKUX BEIIECTB U XUMHUYECKUX PEAKLMM, YCTaHABIMUBATH IPUYMHHO -CIICICTBEHHBIE CBS3H
MEX]ly 00bEeKTaMH M3Y4€HUs, CTPOUTH JIOTUYECKUE PACCYXKIAEHUs (MHIYKTUBHBIE, 1€ JyKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBObI M 3aKJIIOUECHHUS;

YMEHHUE NPUMEHATh B MpOLECCe NO3HAHUS MOHATUA (TMPEeIMETHbIE U METaIlpeIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBbIE) MOJEIM, HCIOJb3yeMble B XHMMH, NPEOOpa3OBbIBATh LIMPOKO
IIPUMEHSEMbIE B XUMHM MOJEIIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XuMudeckas (opMmyla U ypaBHEHME XUMHUYECKOM peakiuu — TMpU peLleHud y4deOHo-
[IO3HABATENIbHBIX 33Jad, C Y4€TOM OTHUX MOJCIBHBIX IPEICTABICHUNW BBIABIATE U
XapaKTepU30BaTh CYLECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUYECKUX pPEeaKUuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEUUS B U3y4AEMBIX MIPOLECCAX U SIBICHHUSAX.

Ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHMUS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUH;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0A0M IpoIiecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHue BbIOMpPaTh, aHAJM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3INYHBIX BUJOB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



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

YMEHUE IPUMEHATH PA3JIMYHbIE METOJIBI M 3aIPOCHI IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYyJIbTYpPOi aKTHBHOTO MCIIOJIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCMOJIb30BaTh W aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIeI0BATENbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOINpOCHl (B XoJe Juanora MW (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIHCBMEHHBIX TEKCTaxX; JeNlaTh TPE3EHTAINI0 PE3YyJIbTAaTOB BBITIOJHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
WCCIIEIOBATENILCKOM JEATENPHOCTH TPU PEIICHHH BO3HUKAIOIIAX MPOOJIeM Ha OCHOBE Y4éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eliCTBHSL:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosnee d(pdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MpeJiaraéMble B YCIIOBUU 3a/IaHUI.

HNPEIMETHBIE PE3YJIBTATHBI

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 JESITEIBHOCTH 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:

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

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JIsI XUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKINH, TeIUIOBOM 3 PEeKT peakuu, SApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsi U HEMOJIIpHAsh KOBAJICHTHAsI CBSI3b, MOHHASI CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s1 BenlecTBa (IIPOLIEHTHASI KOHIIEHTpPAIls) B pacTBOPE;

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

® HCIIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JUJISi COCTaBJICHHUS (OPMYJ BEIISCTB H
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIpeIeNsITh BAJCHTHOCTh aTOMOB JJICMEHTOB B OHMHAPHBIX COCJAWHCHUSX, CTCIICHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [lepunoanueckoro 3akona [I. M. MenzeneeBa: n1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nojoxxenus B [lepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHMsI, 3aKOHAa ABOTAJIpO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaveHMsI, KOTOpble uMetoTcst B Tabnuie «llepuogudeckas cucTeMa XHUMHYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KiaccUUIUPOBATH XUMUUECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUICCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

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

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (popmylie COeTMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, KiIaccu(UKaINIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cJeloBaTh MpaBUJiaM IOJIb30BAHHUS XUMHUYECKOW TOCYlIOH ©  J1ab0opaTOpHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OINPEAEIEHHON MAacCOBOU J10JI€M pACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO0 HHAUKATOPOB (JIaKMYC, peHONPTaIenH, METUIIOPAHK U IPyTHUe).

K koHiy obyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PpACKpHIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHWOH, TPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHMCIICHUS, XUMUYECKas peaklus, XUMUYEecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO J0IycTUMas
koHuenrpauusa [IJIK BemecTsa;

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

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPENENATh BaJEHTHOCTh M CTENEHb OKHUCJIECHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTajyInyeckasi) B HEOPraHWYECKUX COEAUHEHHUSAX, 3apsii HOHA 10 XHMHUYECKOM
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyio dopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCUTh 0003HAYeHHUS, KOTOpPblE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IPElEeNIax MaJbIX IEPUOIOB U ITIABHBIX MOATPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATH) OO0mME M chenupuyeckue XHUMUYECKHe CBOWMCTBa
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALUU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIlEHHbIE YPABHEHUS PEeaKLUUil MOHHOIO OOMEHA, YpaBHEHMsI pEaKIMid,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITUX peaKLHii;

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

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1Mo (GopMylie COeTMHEHHUs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA0OPATOPHBIX XUMHUECKUX OINBITOB MO MOJIY4YEHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydyHbIE METOJbl TO3HaHUs — HAOMIOJEHHWE, W3MEpPEeHue, MOJACIUPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
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. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.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

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. 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
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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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 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 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
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 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
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 [Mpenmer xumun. Posib XuMuH B KU3HU 1 04.09.2024 bubmuoreka [JOK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
2 ITonsiTre 0 MeTOIaX MO3HAHUS B XUMHHU 1 05.09.2024 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia 11.09.2024
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 12.09.2024 | BubGmuorexa IIOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 18.09.2024
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
5 ATOMB! H MOTIEKYITH 1 19.09.2024 | bubmumoteka [IOK
https://m.edsoo.ru/ff0d2a6¢
5 XHUMHUYECKHUE DJIEMECHTBI. 3HAKU 1 25.09.2024 | Bubmuoreka [IOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ci0XKHBIE BEIECTBA 1 26.09.2024 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
02.10.2024 | bubmuoreka [{OK
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

03.10.2024

bubmuoreka [JOK
1 X .B
0 mmiieckas popuyna. Bazentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
11 OTHOCHUTENbHAS ATOMHAs Macca. 09.10.2024 | Bubnuoreka ITOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIsI XHMHYECKOTO 10.10.2024 | Bubnuoreka I[JOK
JJIEMEHTA B COCTMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonudectBo BemecTsa. MoJib. 16.10.2024 | Bubnuoreka I[JOK
Mounsprast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue U XUMHYCCKUE SBIICHUS. 17.10.2024 | Bubmuorexa I[JOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKH ¥ YCIOBUS MPOTEKAHUS 23.10.2024 | Bubmuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHCHHS MAacChl BEIIIECTB. 24.10.2024 | Bubmuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KojandecTBa, MacChl 06.11.2024
17 BEIIECTBA M0 yPaBHEHUSM XUMUYECKUX 2yeTs Bubmmorexa [JOK
B . M https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuuecKuX peakiiuii 07.11.2024
18 (coenuHEeHMS, PA3IOKEHUS bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — yu&HBIii- 13.11.2024
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cucTeMaTH3allHsI 3HAHUI
20 KonTponeHas padota Nel mo teme 14.11.2024 | Bubmmoreka [TOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CoctaB 20.11.2024 | Bubauoreka [JOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

du3nyecKkue U XUMUYECKHIE CBOMCTBA 21.11.2024
22 KuCI0poia (peakiuyu OKUCICHUS bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI IMoTydeHusT KHUCIOpOoia B 27.11.2024
23 71a00paTOPHH U IIPOMBIIIIECHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
Tennooii a3 hexT XxumMmuaeckou 28.11.2024
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
T , . 04.12.2024
35| Sarpmmetne voura, oot e bubmorexa LIOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTruueckast pabota Ne 3 o Teme 05.12.2024
26 «ITonmyyenue u cobnpanue KuCIopoaa bubmorexa OK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €TI0 CBOMCTBY
97 Boopoa — s35eMeHT B mpocToe 11.12.2024 bubnuoreka LJOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dusnyecKknue 1 XUMHYECKHE CBOMCTBA 12.12.2024 | Bubaunoreka [TOK
Bojiopoja. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
18.12.2024 | bubmmoteka [JOK
29 [ToHsATHE O KHCIIOTAX U COJISAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B 19.12.2024 | Bubaunoreka ITOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme 25.12.2024
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

26.12.2024

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUeCcTBa 09.01.2025
33 BEII[ECTBA ra3a [0 €ro U3BECTHOM bubmorexa LHOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
BrruncieHuss 00EMOB ra3oB 10 15.01.2025
34 ABHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P . peardt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nYecKue U XUMHIECKHAE CBONCTBA 16.01.2025 | Bubmuoreka I[JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [lonsitre 00 22.01.2025 | Bubauoreka ITOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceimennbie 23.01.2025
37 Y HEHACHIIIICHHBIC PAacTBOPHL. MaccoBas bubmorexa IOK
B p PEL https://m.edsoo.ru/ffod5b40
JIOJIsl BEIIECTBA B pACTBOPE
[IpakTruueckast pabota Ne 5 o Teme 29.01.2025
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILICCTBA
39 KoHuTposbHas padora Ne2 o teme 30.01.2025 | Bubmuoreka IJOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 05.02.2025 | Bbubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA 06.02.2025
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoOBaHUs: COCTaB, KiIacCUpUKAIMS, 12.02.2025 | Bubamoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenne u XMMHUYECKUE CBOMCTBA

13.02.2025

bubmuoreka [JOK

4
3 OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, 19.02.2025 | Bubmuoreka I[JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHne u XUMHYECKHE CBOICTBA 20.02.2025 | Bubmmnoreka I[JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Co cpelHue): HOMEHKIATypa, 26.02.2025
46 CH(J)ICPL((SLII) n)j)ljl )e;miv[ XP;IK;HITIZEKHe bubmorera [JOK
Ny YHCHI, https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue 27.02.2025
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eHeTHyeckas CBA3b MEXKIY KJIaCCaMH 05.03.2025 | Bubmmoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. 06.03.2025 | bubaumoreka [JOK
49 00600
ODIICHIE I CHCTEMATHSAUIA SHATIH https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme 12.03.2025
50 "OCHOBHBIE KJIaCChl HCOPraHMYECKUX bubmorera [JOK
. P https://m.edsoo.ru/00ad9ela
COCAMHECHUI
[TepBbie OTBITKH KIacCU(pUKAITIU 13.03.2025
bubmuoreka [JOK
51 XUMHYECKHUX 3yieMeHTOB. [lonsaTue o
https://m.edsoo.ru/00ad9ffa
rpyImnax CXOJAHbIX 3JICMEHTOB
[Tepuoaudeckuii 3aKOH U 19.03.2025
bubnuoreka [JOK
52 [Teproauueckasi cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
20.03.2025 | bubmmoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

02.04.2025

bubmuoreka [JOK

54
sanep. M3oronsl https://m.edsoo.ru/00ada342
CrpoeHue JIeKTPOHHBIX 000J1049eK 03.04.2025
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
pHOJ https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepruCcTHKa XUMHUECKOTO 09.04.2025
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronuyueckoro 3akoHa st 10.04.2025
pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 -
MeneneeB — y4€HBIH, ITEJAror U https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIEKTPOOTPUIIATEIIBHOCTh AaTOMOB 16.04.2025 | Bubmuorexa IIOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnHast xumuyeckas CBs3b 17.04.2025 | bubmnorexa [IOK
https://m.edsoo.ru/00adac34
KoBaneHTHas mossipHas XMMHAYeCKas 23.04.2025 | Bubmuoreka IIOK
60
CBSI3b https://m.edsoo.ru/00adaab8
KoBasyieHTHast HEMOJIsIpHAsS XUMHUYCCKast 24.04.2025 | Bubnuoreka IIOK
61
CBSI3b https://m.edsoo.ru/00adaab9
62 KounTtponsnas pabora Ne4 no teme
«Ctpoenne aroma. XUMHUYECKasi CBI3b)
63 Crerenh OKHCICHI 30.04.2025 | bubauoreka [[OK
https://m.edsoo.ru/00adae28
64 BMP npomeskyTouHas aTrectaums 07.05.2025 | bubnmorexa [IOK
P 4 ! https://m.edso0.ru/00adb076
65 OKHCIIHTEIN B BOCCTAaHOBUTEIN 08.05.2025 | bubmmoreka [IOK
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb076

OKHCIUTENHEHO-BOCCTAHOBUTEIIHLHBIC 15.05.2025 | Bubaunoreka ITOK
66 1
peakuuu https://m.edsoo.ru/00adb33c
PesepBHeIii ypok. O600IICHNE 1 21.05.2025 | Bubnmoreka IJOK
67 . 1
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
PesepBHeIit ypok. O600IICHNE 1 22.05.2025 | Bubnmoreka I[JOK
68 . 1
CHUCTEeMaTH3alns 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3ydeHusi | oOpazoBaTejbHbIE
padoTsbI padoThI
pecypchbl
[Tepuoanueckuii 3aKoH. 04.09.2024
1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH 05.09.2024
2 CBOMCTB XUMHUYECKHX DJIEMECHTOB 1 bubmorexa TOK
. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Krnaccudukarus 1 HOMEHKIIaTypa 1 11.09.2024 | Bubmuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMUUeCKOil CBSI3U U TUIIBI 1 12.09.2024 bubnuoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme 18.09.2024
5 «IToBTOpeHue u yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca
5 Knaccudukaius XuMHYSCKUX 1 19.09.2024 bubnuoreka LJOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM 25.09.2024
7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peaxiui. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PAaBHOBECHUHU. 26.09.2024
8 @DakTopBI, BIUSIOUINE HA CKOPOCTh 1 bubmmorexa [JOK
Prl, . H p https://m.edsoo.ru/00adc28c
XMUMHUYECKOHN peakIMy U TOJ0KEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOT'O paBHOBCCHUS

9 OKHCIIUTEIIbHO-BOCCTAHOBUTEIHLHBIC 02.10.2024 | BubGauoreka LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOTUTHUECKOM 03.10.2024
10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubnmorexa LHOK
) https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
11 MOHHbLE VhABHEHIS Deakilil 09.10.2024 | Bubmmoreka [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U 10.10.2024
12 OCHOBAaHUH B CBETE IIPENICTABICHUN bubnmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 ATEKTPOIMTHICCKOM JTUCCOITUAITTN
XUMHYECKIE CBOMICTBA COJIEH B CBETE 16.10.2024
13 MIPEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANMEKTPOIUTUICCKOM TUCCOITUAITTN
14 IToHsTHE O THIPOIHM3E COJIEH 17.10.2024 | bubmmorexa [IOK
P https://m.edso0.ru/00add9d4
15 O0600111IeHNEe U CUCTEMAaTH3aIUs 23.10.2024 | BubGmuorexa IIOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1. 24.10.2024
16 «Perienne sxciepuMeHTAIIBHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 no teme 06.11.2024
17 «DIEKTPOSIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIUU B PaCTBOPax»
OOm1ast XxapaKTepUCTHKA raJIOT€HOB. 07.11.2024
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, 13.11.2024 bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00addec0
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XUMUYECKUE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[TpakTuaeckas padorta Ne 2 o Teme 14.11.2024
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
n3ydeHue e€ CBOHCTB
Boruncnenus no ypaBHeHUsAM 20.11.2024
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO0mmas XxapakTepUCTHKA SIICMEHTOB 21.11.2024 | Bubnuoreka IJOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI. 27.11.2024
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoJ10po1, CTPOCHHE, (PU3HUCCKHE 28.11.2024 | BubGmuorexa IIOK
U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa, 04.12.2024
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKINH, JISKAIINEC B 05.12.2024
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruncienue MaccoBoi 1011 BBIXOAA 11.12.2024 | Bubauoreka [TOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB 12.12.2024 | bubaunoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u 18.12.2024
29 XUMUYECKUE CBOMCTBA, MOTYYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[Tpaktuueckast padota Ne 3 o Teme 19.12.2024
30 «[Tony4ueHne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KuCI0Ta, e€ pu3udeckue u 25.12.2024 | Bubmmoreka IJOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH 26.12.2024
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
docdop. Oxcua pocdopa (V) u 09.01.2025

33 dhochopHas kucnoTa, GU3NIECKUE U bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B 15.01.2025

34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Vraepon, pacnpocTpaHeHHE B 16.01.2025

35 npu z Ie[ gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunpl yriaepona, ux Gpusnueckue u 22.01.2025 | Bubaumoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriiepoaa (1V)

37 VYroapHas KUCJIOTa M €€ COIU 23012025 | bubmuorera IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme 29.01.2025
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHauanbHble NOHATHUSA 00 30.01.2025
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KoeMHHi 1 610 CoeTHHeHIs 05.02.2025 | bubanoreka [JOK
p g https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue 06.02.2025

A1 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KontponpHas padota Ne3 mo teme 12.02.2025

42 «Baxueimme HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 13.02.2025
3JIEMEHTOB — METAJLJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJNIMYECKasl KpUCTaUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJLIOB. 19.02.2025

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CruiaBel. Beruucienus no

20.02.2025

45 YPaBHEHUSIM XUMHUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
IpUMECcH
46 [ToHsTHE O KOPPO3HH METAIIOB 26.02.2025 | bubmuorera IOK
https://m.edsoo.ru/00ae1278
27.02.2025 | bubnuoreka [IOK
47 [enotrbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKCHIBI ¥ THAPOKCHU/IBI HATPHUS 05.03.2025 | Bubmuoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [lemo4HO3eMeNbHBIE METAIIIBI — 06.03.2025 | Bubamoreka ITOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxselmme coeTMHEHUS KATbLUUS 12.03.2025 | bubmorexa TTOK
https://m.edsoo.ru/00ael5e8
51 OO6o01enre 1 cucTeMaTru3arus 13.03.2025
3HAHHH
59 JKécTkoCcTh BOJIBI M CIOCOOBI €€ 19.03.2025 | Bubaunoreka [IOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTrueckast pabota Ne 6 o Teme 20.03.2025
53 "YKEcTKOoCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 N — 02.04.2025 | bubmuoreka [[OK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 03.04.2025 | Bubaunotexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso 09.04.2025 | bubmuoreka [[OK

https://m.edsoo.ru/00aeld86
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Oxcugpl, THAPOKCHIBL U COJIU JKETIE3a

10.04.2025

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 [TpomexyTodHas aTTecTanus 16.04.2025
[Ipaktudeckas padora Ne 7. Pemenue 17.04.2025
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHenume MeTaJlIbl U UX https://m.edso0.ru/00ae3de8
COCITMHEHUS)
Boruncnenus no ypaBHEHUsIM 23.04.2025
XUMHYECKUX PEaKIIHid, eCITH OJHH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJICPXKUT IpUMeECH. Beranciienns https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIX0JIa TTPOYKTa
peaxin
61 O060011eHre U cucTeMaTu3alus 24.04.2025
3HaHUH
KonTtponsHas padota Ned4 o teme 30.04.2025
62 «Baxxneilimue MeTauIbl U UX
COEJIMHEHUS
63 BemecTBa 1 Marepuaisl B 07.05.2025 bubnuoreka LJOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE 08.05.2025 | Bubmuoreka IIOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Pojib XuMuu B pericHUH 14.05.2025 | Bubaunoreka ITOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrIit ypok. O600IIeHNE 1 15.05.2025 | Bubmmoreka IJOK
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8- ki1acc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€¢ U3ganue, nepepadoTaHHoe,
8 kiacc/ I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AkiinoHepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»

» Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3aaHue, nepepadboTaHHoe,
9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnankoB C.A. AKiinoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Xumus : ypoku B 8 kiacce : mocobue ana yuurens /H. H. I'apa
Xumust. Ypoku B 9 kiacce : mocodue s yuurens /H. H. T'apa

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






