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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a takke Ha OCHOBE (heaepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHS OOy4ArOIIMXCA CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUsI OCHOBHOH 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TPOOIEM YCTOMYMBOTO pa3BUTHSI YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH ISl caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI IUYHOCTH, € 00mel u QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK H B
npoQecCHOHATIBHOM IeATENbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHPOBAHHIO LEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4eOHOro TpeaMeTa, KOTOPBIN SBISETCS NEJaroruyeckd aJanTHPOBAHHBIM OTPAKECHHEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX HOHATHH OpPraHN4ecKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OIHOTO YPOBHA K JpPYroMy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs IIPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
(¢bopMHUpOBaHMM ¥ pPa3BUTUU IO3HABAaTEIbHBIX YMEHUNH M UX NPUMEHEHUH B Yy4EOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPHOOPENH TaKue LI, KakK:

— (opMHpoBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oO0ecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIONIUMHUCS OTIBITA
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
Yyclie YMEHUM OOBSCHATh U OLICHUBATH SIBICHUS OKPYXAIOUIETO MHUpAa, HCIOJNb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHO CTU
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOEHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee uncio 4acoB, OTBEAEHHBIX IS M3Y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeZIen0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KHU3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperaTHoe coctosHue BemlecTB. [loHsarue o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiiaccudukanus XuMUUECKHX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHe (Pr3nuecKux (TUTaBJICHUE BOCKA, TasHUE JIBIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKaHWS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHWE, BBINAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MOJydeHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTH. KpyroBopot kuciopoaa B mpupoje. O30H — ajuioTpomHas MoauduKanus
KHCIIOpO/Ia.

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

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XuMudeckue cBOWCTBAa BOJbl. OcHOBaHMsS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKkue U XUMUYECKHE CBOMCTBAa OKCHIOB. [lonyueHne okcuaos.



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

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. @usnueckue U XUMUYECKUE
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 ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB M OIIMCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEN PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX 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 OCHOBAHUW, BBITECHEHHUE OJHOTO
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. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
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. Ilepuonmueckas cucrema xumuuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI SJIEMEHTA.

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 /1. 1. Menneneena.

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 HeToJsIpHast) 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, peaKI[uu pa3jioKeHUs, COeTMHEHNUS).

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--HAYYHOI'0 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, HYKJIHJ, H30TOIbI,
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: armocdepa, rumpochepa, MuHepaabl, TOpPHbIE MOPOJbI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU 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 CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

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

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 PEAKIIMH, TEPMOXUMHUYECKHAE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o xumuueckoM paBHOBecuu. @DakTOphl, BIMAKOIIUME HA CKOPOCTb
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/A HJIEKTPOHHOTO OanaHca.

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

Peakiiun moHHOro oOMeHa. YCJIOBUS NMPOTEKAHUS peaKUuil HOHHOTO 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 MOJEISAMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJIHOCTU PACTBOPOB BEILECTB, MPOLECCa TUCCOLHALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oO0pa3oBaHME BOJbI), OINBITOB, MIUIIOCTPHUPYIOIIUX MPUMEPHI



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

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBojopon. ConsHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJydYeHHE,
npuMeHeHue. JleicTBre Xjiopa U XJ0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne M (PU3MUECKHE CBOWCTBAa MPOCTBIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYECKHE M XUMHUYECKHE CBOICTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHoOl kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEeHH OKHCICHHs. A30T, pacupoCTpaHeHHWE B TpUpojae, (QHU3MUECKHe U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ MOoJIydyeHue,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
ynoOpeHuit. XUMHAYECKOe 3arps3sHEHUE OKPYKAIOMIEH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢duznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. McmonpzoBanue ¢docdaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBopor yrieposa B nmpupoje.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUINOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3ddekr. YronbHas kucioTa 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.

[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX YTIepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINITIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEUIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenctaBieHus o6 okcunae 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 IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHUH (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTbI, U3y4YEHUE XUMHUYECKUX CBOMCTB pa30aBiICHHON CEpHOMI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEpUAIOB), oOpa3amMu a30THBIX U Poc(OpHBIX ya00peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, coOOMpaHue, pacro3HaBaHHe
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJJIbl U UX COCTUHEHUS».

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTamindeckas CBA3b M METAUIMYECKas KpUCTAJIMYEeCcKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
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 MMPOMBIIILIICHHOCTH.

[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 HAaTpus 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 Kajiblusl. BakHellne coelnHEHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoje. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Oxcuapl, Tuapokcuasl U coim skenesza (1) u xemesa (I1l), 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 OKCUAA KAJIBLUSA U HATPUS C BOJON (BO3MOXHO HMCIIOJIB30BaHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHCIIOpoJie  (BO3MOXHO  HKCIIOJIB30BAHME  BHUJCOMATEPHAIOB), TMPU3HAKOB  IPOTEKaAHUs
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, KajablUs, aIFOMUHUS, LMHKa, xene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BAaHUE BUACOMATEPUATIOB), UCCICIOBAHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U TUJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n maTtepuainsl B MOBCEIHEBHOW >KU3HU YelioBeKa. be3zomacHoe MCMHoJb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl (MpeaesibHas I0MycTUMas KOHIIEHTPALIHS
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasIoB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIE MaTEPUATIBI).

Meostcnpeomemmnwie ceasu

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

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaluW3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUYHOCTh,  HAOMIO/IEHWEe,  DKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTHSI, MaTEPHAIIHI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsii, MPOBOJHHUKH, TOJYIPOBOJIHHKH,
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: ¢orocuHTe3, npixanwe, Ouocdepa, IKOCHUCTEMA, MHUHEpAIbHBIC YIOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3VYJIbTATBI 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] XUMHUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON IESTEILHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAacHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIe/INI0, TIOHWMaHMs 3HAYCHHWS XMMHYECKOW HAyKd B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHIKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYTMX BHIAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JIESTEILHOCTH MPHU BBITOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 33/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIpOIlecCe ITOH ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLIECHMBATh CBO¢ TOBEICHHE M MOCTYNKH CBOMX TOBAapHIICH C MO3WUIMH HPAaBCTBEHHBIX H
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABJISIOUINE OCHOBY JUIS
NOHUMAHUS  CYIIHOCTH HAy4YHOW KAapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHBBI, HAllPaBJICHHBIC HA IIOJy4eHHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOJMMBbIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB M SIBJICHHWH, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, IOCTYIMHBIMH TEXHHUYECKHMHU CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHIOTPEOJIEHUS aJKOTOJIsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOAEHHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii u Tpyaa pa3iudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPHUMEHEHHS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIaITUPOBATHCS B MPO(ECCHOHAIBHON Cpee;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWSA, NOJydaeMble TPU W3YYCHHH XUMHH, U PEIICHHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJIOB XMMMH, SKOJIOTMYECKOTO MBIIIJIEHNS, YMEHUSI PYKOBOJCTBOBAThCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (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 HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTNIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATh OCHOBAHUS M KPUTEpPUU s Kiaccu(UKaluu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHHS MOHATHS (MPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUNS B U3y4aE€MbIX MIPOLECCAX U SIBICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

NpUOOpEeTEeHUE OMbITa MO IUIAHWPOBAHHIO, OPraHMU3alMU M TPOBEICHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOJETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XMMUYECKOTO COJIep)KaHUs, CIpaBOYHbIE MocoOus, pecypchl VHTepHeTa), KPUTHUYECKH
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIpENeNEHHOTO TUMA, NMPHOOPETEHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WLIIOCTPUPOBATH pEIIaeMbIe 33Ja4l HECIOKHBIMU CXEMaMH, JHarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYKAIOMIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPECTABIIATH MMOJTydYeHHBIE PE3YIbTAaThl MO3HABATEIFHON AEATEIHHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMW IMO3HABATEIHHOW U
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JACHCTBHI, ONpeieieHue KpUTEPUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBATh COOTBETCTBHE IMOJIyUEHHOTO pe3ysbTaTa 3asBJICHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

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:

® DPACKPBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATHUI: aTOM, MOJIEKYyJa, XUMUYECKUI

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,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl peakiys, KiaccupuKarus
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,



IOJISIpHAsl M HETOJISIpHAsl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AaHUOH,
pacTBop, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOHILIEHTPALMsI) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTUH U IPUMEHATH 3TU
MIOHSATHS IIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

® UCMOJB30BATh XUMHUYECKYIO CHMBOJHUKY JJIsI COCTaBlieHHS (OpPMYIT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

e ONpeAeisATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEICHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

e packpbiBaTh cmbich [lepunoanueckoro 3akona [I. M. MenzeneeBa: n1eMOHCTPUPOBAThH
MMOHUMAaHHE TEePUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;

® ONUCBIBaTh U XapakTepus3oBaTh TaOnmuuHylo Qopmy Ileproguueckoid cucTemsl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
o0o3Ha4YeHusl, KOTOpble UMeroTcsl B Tabnuue «llepronuueckas cuctemMa XMMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (CocTaB MW 3apsii sapa, oO0llee 4YHCIO JIIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

e iaccuuUUpPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (IO YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMJIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIINX 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 1Mo (popmylie COeTMHEHUs], MaCCOBYIO JIOJIIO0 BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3aIUI0, Kilaccu(UKaINIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e celoBaTh MpaBUjiaM IOJIb30BAHHUS XUMHUYECKOW TOCylIoH © J1abopaTopHBIM
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
pPacTBOPOB C OMPEIEIEHHON 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 mpeIMeTHblE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb,
NIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCIIEHMS, XMMHMUYECKas PpEaKlUs, XUMUYecKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOp, HIEKTPOJIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMbIC pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IMpeAeiabHO JO0IyCTHUMAas
koHuenrpauusa [IJIK BemecTsa;

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

WCTIONb30BATh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEHIECTB W
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTalyInyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa IO XUMHUYECKOH
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOoHMUMaHHE: ONUCHIBATh M XapakTepus3oBaTh TabnuuHyo ¢opmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHUTh O00O3HAuY€HHUS, KOTOphIE HMEIOTCS B MEpHOJUYEcKOM Taliuie, c
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IpEJeNIax MalbIX IEPUOIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pexTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATh YPABHEHMSI JIEKTPOIMTUYECKON JUCCOLMALUN KUCIIOT, IEIOYEH U COJICH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

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

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIDHYEO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
o0OpyJOBaHHEM, a TaKKe IpaBuUia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOPHUI-, OpoMuI-, MOaUI-, KapOoHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
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 TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMmabl Bcero p:;:ﬂ‘:m’m’le D ;’ 6?:;1?““"“ o0pa3oBaTe/ibHbIE pecypcChl

Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS

XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 2 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znea 2. BaxHelinue npeacTaBuTe/] M HEOPraHU4eCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bopopon.Ilonsarue o kucinorax 8 1 bu6moreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

Xumn4ieckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKIuu

puoanyveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoaunueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menpaene-eBa. CTpoeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

aToMa

XUMHYECKAA CBA3b.

3.2 OKHUCIUTEIBLHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubnuoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubmrorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. BemecTBo H XuMHuyecKkHe peakuun
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JieNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMu B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubmuoreka [JOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
o | S opveepee o ; Buorra LOK
' PYHIbL. 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edso0.ru/7f41a636
COEJIMHEHUS
o | Sl apmespnemun s ; 1 , b 0K
' N PYTUIBI. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no paszneny 25
Pa3zpnen 3. Merajibl M MX COeIMHEHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmotexa [IOK

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



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

bubmuoreka [JOK

3.2 Baxueiimme MeTamibl U KX COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaionias cpeaa

41 B 3 bubmmoreka [{OK
. CIIECTBA M MaTePHAJIbl B )KU3HU YeIOBEKa https://m.eds00.ru/7f41a636
Wroro mo pazueny 3
p s 3 bubmmoreka [{OK

C3CPBHOE Bpe https://m.edso0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [{OK
JKU3HHM YelloBeKa. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pa6ovTa No 2 Bubmorexa [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIEL . https://m.eds;}).ru/fdeZaGC
7 XUMHUYECKHE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 ﬁtlj[ISJsI:I;I/(r);ZIglscI)l()?’Ilf/ffO 42d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BellecTB. XuMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
2JICMEHTOB
11 OrtHocHTEeNnbHAsS aTOMHas Macca. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOcCHUTENBHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6mmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XAMHUUYECKHX PeaKIuil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o oo Bumorera 0K
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKITHA
18| peaciu (Cooument, pasmoxes uGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
19 ﬁﬁiﬁi‘;ﬁ?éﬁoé’;{iﬁ? n bubmmorexa LIOK
‘ N https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUM
20 KontponpHas padorta Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHIDY https://m.edsoo.ru/ff0d4290
g | B e roon Goora Buorra LOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| S ok BuGorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
| oo e caopor B LOK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucIopoa
24 TennoBoit 3¢ ekt Xumuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, K30~
1 SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmorexa [{OK

25 3arps3HeHue BO3/1yXa, ClocoObI €ro https://m.edsoo.ru/ffod4cda
MPEAOTBPALLICHUS
IIpakTrdeckas Ta Ne 3 o Tem
26 <<1P12nyqe;(l:/lean Ei%ipﬁn: o bubmorexa [TOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBONUCTBY»
27 Bonmopox — anemeHT u nmpocToe bubnnorexa [JOK
BeniecTBo. Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojiopoja. [IpuMeHenne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTry4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
o
3| dlonyuenme n cobmpane sosopora Butmrorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
3 pencoma rass o 610 movecrnony Butmroreka LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
| Domcnems oion e o Buorera LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3znyecKrue U XMuMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHe 00 bubmuoreka [JOK

HHAUWKATOpax

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 pactBopuTes.
HaCBIH_[eHHBIe 1 HCHACBhIIIICHHBIC

bubmuoreka [JOK

37 pactBOpbl. MaccoBas J0Jis BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTtuyeckas pabora Ne 5 o reme
38 «[Ipurorosienue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxamnus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
11 HUE U XUMHUYECKHUE CBOMCTB
41 KI/?SI}:)I{:HH: OCHOBHI)?)S u C oo bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubmuoreka [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
46 crocotm noryeenm. ximaete Bufimorera LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33124 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXKILY bubnuorexa [IOK

KJIaCCaMH HCOPTraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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COEIMHEHUI

O0001IeHUE U CUCTEMATU3ALIMS

bubmuoreka [JOK

49 3HAHHH https://m.edsoo.ru/00ad9ch?2
Kourpoapnas Ta Ne3 1o Tem
50 "SCHEEEBIGaKHI;?f:(IiI ?{EJ:)SI‘B.EI/I;GCGKI/IX bubmorexa [TOK
o https://m.edsoo.ru/00ad9ela
COeIMHEHMI
IlepBBIC MOMBITKHA 14t
51 xpflxpmq:cm?lx BJIeMélt(I:]I-I:(():;. ?Izﬁiiﬁg o bubmaorexa LJOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpynImbl, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTormsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v Bubmiorexa [[OK
55 aToMOB 3J1IeMeHTOB [leproanueckoit httos://m.ed /00ada6b
PS://M.edsS00.ru adaonC
cuctemsl /1. 1. Menaeneena
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA TI0 €ro MOJ0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnnoreka [JOK
. MenneneeB — yd€HblIii, earor u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnnas xuMmuyeckas CBI3b bubmorexa LIOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00adac34

60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenoJsipHas 1 bubnuorexa [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenery okHCICHuA . https://m.edsc]i).ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 OxuCIUTENN ¥ BOCCTAHOBUTEITH 1 https://m.e dsc%g.ru 100adb076
G5 Crpoemne arona, Xnvieokan ) uGaorexa LIOK
B3y https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aIHsI 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEeMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
[lepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa

KOHOMEPHOCTH B U3MEH
2 3201(7)1023 )G(EIM(I)/IiIeCKI/IXSBJ'ICCI\iZI}I;IlI“/IOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUAX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca
8 Kiacca»

Knaccudukanus XxuMmuaeckux bu6mmoreka [JOK

6 o 1 .
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 Brbmaorexa LOK

https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsATHE O XUMHYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOIIHEC
8 Ea CKOPOCTH XI/IMI/I‘ISCK,OI‘/'I peaKII_I[-II/II/I 1 bubmorexa LIOK
https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUYECKOTO
paBHOBECHS
9 OKHCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKIIUN

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Teopust IEKTPOIUTHIECKOU

10 mucconuaiui. CUIbHBIE U c1a0bie bubmorexa HOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHSI peaKkui bubmorexa [TOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOTHAITAN
XuUMHUYECKHE CBONCTB i B
13 CBETE H;Ce)lciacBJSeHcHﬁi)%OHe bubmmorexa [TOK
N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coJie bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTru3arus bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
o
16 ggjfeﬁiﬁifni%?&ﬁéﬁﬁme bubmorera [TOK
https://m.edsoo.ru/00addbfa
3aau»
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTUYECKAS bubnuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
peakiuu B pacTBOpax»
18| Xuuwacotue coofcrsa na npumiepe ubmotexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| nannmeccxnt csoicrea, nomyacne ubmotexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxkTrueckas pa60T51 Ne 2 no teme BuGnuotexa LIOK
20 «[lony4yeHne cOJITHON KUCIIOTHI,

HU3yYECHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
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Beluncienus 1o ypaBHeHHUIM

. bubnmorexa [JOK

21 XUMIHECKHX PCAKLTH, CCITH OMH https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE — :

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHI.

23 Haxoxnaenue cepsl u eé bubnnorexa [JOK
COEIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

2 e n ximameote ubmiorera LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
| e cem Cenar o, Bumorera 0K
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE PeaKIInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEJIMHEHUSIMHU CepBI

27 Brruucnenne maccoBoil noau bu6mmoreka [JOK
BBIX0/Ia IPOIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01ast XapakTepUCTHUKA SIIEMEHTOB
VA-rpynmet. Asor, bubmuoreka [JOK

28 PactIpOCTPARCHHE B HPHPOAE, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMUYCCKUE — '

CBOICTBA
R I — ubmiorera LIOK
> TOIYH https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
30 IIpaktuyeckas padora Ne 3 o reme bubnuorexa [IOK

«HOJ’Iy‘ICHHC dMMHaKa, U3Yy4CHUC

https://m.edsoo.ru/00adf180
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€r0 CBOMCTB»

31 A30THas KuCIOTa, € Pu3nuecKue u bubmuorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH

MMOHHUS B KAYECTBE MUH BHBIX
32 ;[[060peHI/1171 inifl:nqee:cxoeepaﬂ bubmmorexa LHOK
' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl
COCJTMHEHUSIMU a30Ta
) . Okcn, u
33 ¢§§£§§H$I ISH?H%);): q)qc))prl)jn(q\e?mne u bubmorexa HOK
N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Ucnonb3oBanue pocdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [IOK
ymoOpeHuii. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

| S e Busorea 10K

’ . https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
3% | rorormieckne mpoGev Bubanorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM YyIJIepo/ia
(V)
37 YroapHasg KUCIoTa U €€ COJTu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 o Teme

38 "[lomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KayecTBenHast peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"

[TepBoHauanbHBIE TOHATHUS 00 Bubmorexa LIOK

39 OpraHMYEeCKUX BELIECTBAX KaK O

COCAMHCHUAX yIJIiepoa

https://m.edsoo.ru/00ae054e
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bubmuoreka [JOK

40 Kpewmruit u ero coeamerus https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.

a1 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o reme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCAUHCHUS
KontpoibsHas padora Ne3 mo Teme

42 «Ba)KII){eﬁmHe erMeTaJIJ'IBI " UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COEIMHCHUS
OO01as XxapakTeprucTUKa
XUMHYECKUX DJIEMECHTOB —

43 MeTaJIJI0B. MeTamnueckasi CBsI3b U bu6mmoreka [IOK
MeTaJTHuecKas KpUCTaUTHIecKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBa
METAJIJIOB

. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIIOB
OO6mme crnocoObI MOTyICHUS
g | Amamon Coma. Bucrens Buorra LOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eclii OJMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa LIOK
https://m.edso00.ru/00ae1278
bubanoreka [IOK

4t [Henourbie meTas! https://m.edscl)lo.ru/Oan14b2

48 OKcupl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2

49 [I{er0uHO3EMENBHBIE METAILIBI — bubnuoreka [JOK
KaJIbIIMI ¥ MarHUi https://m.edsoo.ru/00ae15e8

50 Baxneiimme coeTMHSHHS KalbLIHs bu6mmoreka [JOK
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https://m.edso0.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3 AL

ol .
3SHAHHI
52 JKEcTKOoCTh BOJBI M CITOCOOBI €& bu6mmoreka [{OK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
IIpakTuueckas Ta Ne 6 110 Tem
53 ")IIZZCTKOZT“baBOII)[iIGEI ;ejiogm Zé o bubmaorexa LIOK
; https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuoreka [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00ae1c64
55 AmpoTepHbIe CBOWCTBA OKCHIA U bubnuoreka [IOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU bu6mmoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O6o6nvleHI/Ie U CHCTEeMaTu3alus
3HAHUU
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a1a4 1o teme «Baxuelmume https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COEUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
60 W3 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTA
peaxkiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
62 KonTtponeHas padota Ne4 o teme

«BaxHel1e MeTajuIbl 1 UX



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

63 BemecrBa u matepuaisl B 1 bubmuorexa [IOK
MOBCE/IHEBHOM KM3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTeMAaTH3allMsl 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O60011IeHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3aIlMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIInoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obrrectBo «M3natenscTBo «IIpocBericHme

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. I'abpuensn O. C., Bocko6oinukosa H. I1., SlmykoBa A. B. HacronpHas kHUTa yauTeNs.
Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Jlpoda, 2021.

2. l'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTUYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: JIpoda, 2022.

3. I'abpuensn, O. C. Metonndeckoe nocodue k yueonuky O. C. 'abpuensna « Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

4. Tabpuenss, O. C. Meroanueckoe nocoodue k yueouuky O. C. 'abpuensaa « Xumusi». 9
knacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus. 8 ki1.: KonTponbsHbie 1 mpoBepounbie padoThl K yueouuky O. C. 'abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.
TTaHHBIC

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
bu6mmoreka [IOK

http://www.chemnet.ru I"'azeta « XuMus» U caiiT A1t yauTens «S1 uay Ha ypOK XUMHI»
http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC 3KCITEPUMEHTHI:
xumust. Komtekius Poccuiickoro o61eo0pa3oBareibHOTO TopTajia

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas ouMIraga MIKOIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranndeckast XuMus: JICKTPOHHBIN YUeOHUK [UI CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JTEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHuuroHnHast OJTUMITHA/A [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
00pa3zoBarebHbIH POEKT
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