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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
oOmero oOpaszoBanus, npencraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE (eneparbHOI
paboueii mporpaMMbl BOCIIUTAHUA U C YYETOM KOHIICTIIMU MPENoaBaHusl Y4eOHOTO IMpenMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @eneparuu.

[Iporpamma mo XuMuM [a€T MPEACTABICHHE O IENsAX, OOIIel cTpaTeruu OOydeHHS,
BOCIIMTAaHUS W pPa3BUTHs OOYyYalOIUXCS CpPEACTBAMU YYEOHOTO IMpEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE 1O pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, OIIPEIENeT KOJINYECTBEHHbIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaAMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHUI K pe3yabTaTaM 00ydeHUS XUMUU
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOEHUIO y4eOHOI0 COIepKaHuUs.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX YHEPTUU U 00 SBOJIIONUH BEMIECTB B IPUPOE, O MyTIX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3ali BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B I[IOBCEJAHEBHOM IKH3HU, Tak U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYATIbHBIX MOHATHH XUMUHU, OCHOB HEOPTraHUYECKOH XHMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYecKo peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNW Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHHUS;

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

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

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

OcBoeHue mporpaMmbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnHn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada yueOHOro MpeiMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPUOOIICHNN K HAYYHBIM METOJIaM TTO3HAHUS ITPH U3YYSHHH BEUIECTB U XUMUYECKUX PEaKIHii, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHMH XMMHUU Ha YpPOBHE OCHOBHOIO O0IEro 0Opa30BaHUS Ba)KHOE 3HAYEHHE
MPUOOPEHN TaKUe 1, KakK:

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

— HampaBJIEHHOCTh OOYYCHHS HA CHCTEMAaTHYECKOE TMPHUOOIICHHE OOYJaroNuXxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JEATENbHOCTH,  HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWA U CAMOITO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATH U OLICHUBATh SIBJICHHS OKPYXKAIOLIETO MHUpa, MCIOJb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromUXCsi FTyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHHSI LIEHHOCTH
XMUMHUYECKUX 3HAHHUM IJi1 BBIPAOOTKU SKOJOTHYECKU I€IecCOO00pa3HOro TMOBEIEHUS B OBITY H
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH JAajbHEUIIero 00ydeHHs..

OO1iee uncio 4acoB, OTBEAEHHBIX IS M3y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, cocraBnsieT 134 yaca: B 8 kimacce — 68 yacoB (2 vaca B HeZlen0), B 9 knacce — 66
4acoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Pu3znueckre CBOWCTBA BEIIECTB. ArperaTtHoe coctosHue BeulecTB. l[loHstue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTh AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIMHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo opMysiaM XUMHUUECKUX COSTMHEHUH.

dusznyeckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKne ypaBHeHUs. Kiaccuukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKEeHUs, 3aMEIIEHUs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCAaHWE (DU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOIeHNEe (pr3nueckuX (TIaBJIeHUE BOCKA, TasSHUE JIba,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKAHMSI XUMHUYECKMX peakiuid (pas3loxkeHHe 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, BHIIAPUBAHUE, AUCTHILISALIMS,
xpomatorpadus, TMpoBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOIEHUEe U OINMCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/aHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelneHHocTu. KpyroBopot kucnopoaa B mpupozae. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopojJa B IMPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

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

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacelneHHsle u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoWcTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccupukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [loydueHune okCcuaoB.



OcnoBanus. Knaccudukanus ocHOBaHM: MHIETOYM M HEPAaCTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nuecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucnor. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHoctu MetaiioB H. H. bekerosa. [TosrydeHne KUcor.

Conu. Homenknarypa coneil. @uznueckue U XMMU4ecKue cBoicTBa coseil. Ilomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OTIPE/ICIICHNE COACPIKaHUsI KUCIOpOoa B BO3JIyXe, MOIydYeHHE, COOMpaHUe,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U NpEKpallleHUus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OIMCAaHME MX CBOICTB, MOJy4YeHUE, coOMpaHHe, paclo3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBre Bojopoga ¢ okcugom wmeau (l1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHue OCOOCHHOCTEHN pacTBOPEHHUS! BELIECTB C PAa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEd pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbIleM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMs] OKpPAacKM HWHIUKATOPOB B pacTBOpax KHUCJIOT U IIeloYel, u3ydyeHue
B3auMoeiicTBus okcuna meau (ll) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalnu3alu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, pellIeHne SKCIepUMEHTANbHBIX 3a/1a4 Mo Teme «BaxHeiimune
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

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

[lepBpie mMOMBITKH KJIacCU(UKALUKA XUMHYECKUX »dieMeHToB. [loHstue o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux saemeHtoB [[. U
MenneneeBa. KopoTkomnepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cuCTeMbl
xumuueckux sieMeHToB JI. UW. MenaeneeBa. Ilepuonbl u rpynnbl. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CocraB aroMHbix suep. W3ortomsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproauieckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumunueckas CBSI3b. KoBanentnas (momsipHas u HEMoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBSA3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAaHOBUTENBHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHue oOpa3loB BEIIECTB META/UIOB W HEMETAJJIOB, B3aHMMOJEHCTBHE THMAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Mesicnpeomemmuuoie ceazu

Peanu3zanus MeXnpeaMETHBIX CBA3EH MpU U3yYEHUU XUMHHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJIFOILIMXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OOmire ecTeCTBEHHO--HAYYHbIE TOHATHS: HAYYHbIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, JSJIEKTPUYECKUM 3apsj], BELIECTBO, TeJNO, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, IOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KalWs, KalblUi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKM M BHUJAA XUMHYECKOMN
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TCHETUYECKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XuMU4eCKUX peakiuil Mo pa3IndyHbIM MpHU3HAKaM (TI0 YUCIYy M COCTaBy
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 110 OOpPaTUMOCTH, IO YYacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuueckoi peakuuu. [lonsatue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsatTne o xumuueckoM paBHOBecuU. @DakTOpbl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAaKLMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECH .

OKHUCIIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIINTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 2MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIMTBI U HERIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuy. CuiabHbIE U CllaOble 3IEKTPOIIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHUSI MPOTEKAHUS peaklMil MOHHOIO OOMEHa, MOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUsS peakiuil. CBONCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NPEJCTAaBICHUNA 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHble peaklIUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpUAA HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOILHALUU
KHCJIOT, Iejo4Yed M cojeid (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MaTEpUANIOB), MPOBEJCHUE



OTBITOB, WJITIOCTPUPYIOUINX MPH3HAKK MPOTEKAHUS peaknuidé MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi (FOpeHHe, PEaKUud pPas3I0KEHHs, COCIUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbIO KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiass xapakTepucTukKa TajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHH okucieHus. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe xXjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[efcTBre Xjaopa U XJI0pOBOJAOPOAa HA OPTaHU3M YeJIOBEKa. BakHeulme XJIopu bl
Y X HAXOXKACHHUE B TIPHPOJIE.

Obmas xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUTOTPOTHbIE MOJUGHUKAIIMKA KUCIOPOJIA U Cephl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHUIBI CEphl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT M crnenududeckne). XUMHYECKHE PEaKIIHH,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHasl peakius Ha cynb@aT-uoH. Haxoxaenue
ceppl M €€ COCQMHEHWH B TMpHPOJE. XHUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpeabl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacHpocTpaHeHHWE B Mpupoie, (u3nyeckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOJCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenne. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydeHHe,
¢dbusznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACcTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpenuii. XuMuueckoe 3arps3HeHHe OKpYXKarollel cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXIM, 3arps3HEHHE BO3JyXa, MOYBBI U BOAOEMOB). Docdop, alIOTPONHBIE MOAU(PUKAUU
dbocdopa, dusndyeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mas xapakrepuctuka s1neMeHToB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIepo]i, alUIOTPOIHbIE MOIU(DUKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopobuusa. KpyroBopot yrieposaa B mpupoe.
Oxcuppl yriaepoaa, ux (U3NYECKUe U XUMUYECKHE CBOWCTBA, JACWCTBHUE HA JKUBBIE OPTaHU3MBI,
HOJIydeHHE U MPUMEHEHHEe. DKOJIOTMYeCKHe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIoTe3a I100adbHOr0 MOTEMJIeHUs KIuMarta, MapHUKOBbIM 3¢ ¢ekT. YroiapHas KuciaoTa U eé
CONM, UX (pU3MuUecKHMe M XMMHUYECKHe CBOMCTBa, IMOJydeHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lMcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWJEH, STaHOJ, TIJMIEPHH, YKCyCHas kuciorta). I[IpupoaHbie
UCTOYHHUKH YTJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTUYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM 4eJoBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TMOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencrasienus o0 okcuae kpemuus (1V) wu
KpeMHHEBOH kucnore. CHIIMKATHI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIICHHOCTH. Baxkuelme
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOoH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3loB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MIPOBEICHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJECHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCIIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJICHHE C OO0pa3laMH XJIOPHIOB (TaJOreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAauE€CTBEHHOM peakuMM Ha cyinb(arT-uoOH W HaOllo/leHue IMpHU3HaKa eé
MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX y100peHui,
MoJlyueHue, coOupaHue, paclo3HaBaHUE M HU3YYEHHE CBOMCTB aMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCII0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJENEeH KPUCTAIUIMUECKUX DEIETOK aiMasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJEHHE KaueCTBEHHBIX peakiuil Ha KapOOHAT u
CWIMKAaT-MOHbl M W3Y4YEHHE IMPU3HAKOB HMX MPOTEKAHMS, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEUICHUE SKCIEPUMEHTABHBIX 3a1a4 Mo Teme «BaxHelmue
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKUX DSJIEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
nosnoxenus B [lepuoanueckoit cucteme xumudeckux siemeHToB [ M. MenpeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MerauMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psAl HalpshkeHUH MertanioB. Dusmyeckne M XUMHUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenounble MeTaIIBL: NIOJIOKEHUE B [lepuoanueckoi cucteMe XMMUYECKUX 1eMeHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HATpus U Kamusi). OKCUAbI U THAPOKCUABI HATpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emMenbHbBIE METAUIbl MarHui W Kajblui: mnojoxxkeHue B Ilepuoauueckoit
cucreMe xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXOXICHHUE B
npupone. Pusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. BakHellme coeluHEHUs
KaiblMs (OKCHUJ, TUAPOKCU, coiin). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS..

AmoMunMil: nonoxenue B Ilepumonnueckoil cucrteMe xXuUMUYecKux sneMeHtoB J[. H.
MenneneeBa, CTpOEHHE aTromMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUSA. AMOTEpHbIE CBOIICTBA OKCHIA U THPOKCHIA AIFOMHMHHS.

Kenezo: mnonoxenune B Ilepumomuueckoid cucreme Xumuueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKJAeHHE B npupoje. Pusndeckue U XMMHYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesza (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIUS U HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KUCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memm (1), HabmOEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTaiuIbl ¥ UX COCTMHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa n martepuainsl B IOBCEJHEBHON KU3HU YeJIOBEKAa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMHUYECKHX peakuuil B ObITy. IlepBas momormib Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKPYKatollel cpeabl (MpeaenbHas J0MycTUMasi KOHIIEHTpalHs
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHrue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnwie ceasu

Peanu3anus MexInpeaMETHBIX CBA3EH NPH M3YYEHHHM XMMHH B 9 Kiacce OCyIIEeCTBIIETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHI,
SIBJISIFOIIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbId (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHauu3,  CHHTe3,  Kiaccu(ukanusi,  MEepUOANYHOCTb,  HAOJIOAECHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@uspka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUM  3apsAl, MPOBOJHHUKH, IOJIYIPOBOJHUKH,
IUAIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULIBI U3MEPEHHU, KOCMUYECKOE IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, CoHIIE.

buosorus: ¢otocunres, npixaHue, OGuocdepa, 3KOCUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATCIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpabl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O XHMMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS MTPOTPAMMbI OCHOBHOTO 00II1eT0 00pa30BaHUs JOCTHTAIOTCS
B X0Ji¢ 0OyueHHs] XUMUHU B €IUHCTBE Yy4eOHOW M BOCIUTATEIHHON NESITEIHLHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMH POCCHHCKAMHU COLMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE IMpaBWIaMU M HOPMaMU TIOBEIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATTU3AINH 00yUYaIOIIHXCSl.

JIMYHOCTHBIE pe3yJbTaThl OTPaXKalOT TOTOBHOCTH 0OYYAIOLIUXCSl PYKOBOJCTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LEHHOCTHBIX OPHUEHTALUH M PACHIMPEHUE ONbITA ACSITEIbHOCTH HAa €€ OCHOBE, B TOM
YlCJIie B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHMUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEUIO, TOHUMAaHUs 3HAYEHUS XMMHMYECKOM Hayku B JKU3HM COBPEMEHHOro 0OIlecTBa,
CIIOCOOHOCTH BJa/eTh JOCTOBEPHON HMHQOpManMeld O NEepeOBbIX JOCTHIKEHUSAX M OTKPBITUAX
MHPOBON M OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MHUpaA U
o0111ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTaBICHUS] O COIMANBHBIX HOpMax U TMpaBWiIaX MEXKINYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE, KOMMYHUKATHUBHON KOMITETEHTHOCTH B 0OIIECTBEHHO TI0JIE3HOM,
y4ueOHO-HUCCIIeI0BAaTEIbCKOW, TBOPUECKOM W JAPYruX BHUJAX JIE€ATENbHOCTH, TOTOBHOCTH K
pazHooOpa3HOM COBMECTHOM JEATENbHOCTU TNPU BBHINOJIHEHMH Y4YEOHBIX, MO3HABATENIbHBIX 3ajad,
BBIMIOJIHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOEKTOB, CTPEMJICHHUA K
B3aMMOIIOHUMAHUIO M B3aMMOINIOMOIIM B IpoOLECCe 3TOW Y4eOHOH MAeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBApUILEH C MO3UIMHM HPAaBCTBEHHBIX M MPABOBBIX
HOPM C y4€TOM OCO3HaHUs MOCIEICTBUN NOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEACTABIECHUS O BELIECTBE U XMMHUYECKON peakIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKd M COCTABIAIOLIME OCHOBY JJsl IMOHUMaHMs CYHUIHOCTH
Hay4HOM KapTHHbBl MHpA, IMPEACTaBIE€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTUS IHPUPOJbI,
B3aMMOCBS35X YeJIOBEKa C IPUPOAHOI cpesloid, O POJIM XUMUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE Ha IIOJY4YEHHE HOBBIX 3HAHUM 1O XUMUH,
HeoOXoauMble It OOBSICHEHUS HAONIOJaeMbIX IPOLIECCOB M SABJICHHUH, I103HABATENIbHOM,
MHGOPMALIMOHHON M YMTATENbCKOM KYJIbTYphl, B TOM YHCJIE HaBBIKOB CaMOCTOSTENILHONH PabOThI C
y4eOHbIMM TEKCTaMH, CIPAaBOYHOM JIMTEPaTypod, JOCTYMHBIMH TEXHHUYECKUMH CpPEICTBAMU
MH(POPMALMOHHBIX TEXHOJIOT U

uHTepec K OOY4YeHHI0O U II03HAHMIO, JH0003HATEIbHOCTb, I'OTOBHOCTb M CIIOCOOHOCTH K
caM000Opa30BaHUIO, MPOECKTHONM M HCCIENI0BATEIbCKONW NEATEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE LIEHHOCTH XW3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3[J0POBBIO, YCTAHOBKH Ha
3JI0pOBbIN 00pa3 KU3HU, OCO3HAHUE MOCIEJACTBUNA U HEMPUATHE BPEAHBIX NMPUBbIUEK (YHIOTpeOIeHus
aJIKOTOJIs, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIOZECHUS MpaBMwil O€30MacHOCTU MpH
oOpalleHny ¢ XUMUYECKHMMHM BEIIECTBAaMH B OBITY M peaslbHON )KU3HHU;

5) Tpy0BOr0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHUI0 podeccuii U Tpyaa pa3iuyHoro poja, yBaXeHue K Tpyany
U pe3ylbTaTaM TPYAOBOH JEATEIHOCTH, B TOM YMCIIE HA OCHOBE NMPHUMEHEHHs MpPEeJAMETHBIX 3HAHUH
M0 XMMMHU, OCO3HAHHBIA BbIOOP MHAMBUAYAJIBHONW TPAaeKTOPUH MPOJOKEHUST 00pa3oBaHUs € yUETOM
JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MHOTPEOHOCTEH,



yCIEIHON Npo(ecCHOHAIBHOM JESITeIbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
aJlanTHPOBAThCS B MPO(PECCHOHANTBHOM Cpene;

6) IK0JIOrHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOLICHHE K MPHPOJEe KaK HCTOYHHKY >KM3HUM Ha 3emie,
OCHOBE €€ CyYIIEeCTBOBAaHHWS, MOHUMAaHHE IIEHHOCTH 3J0pPOBOrO0 M Oe3omacHOro obpasza >KW3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3MYECKOMY M MCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE
[EHHOCTH COONIONEHMsI TpaBWJI OE30MacHOr0 TOBEACHHS MpU paboTe C BEIIECTBAMH, a TaKXKe B
CUTYaLMsX, YTPOXKAIOUIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMSA, MMOJIydaeMble NpPU HM3YUYEHUH XHMUH, Ui PEIIeHHs 3a/ad,
CBSA3aHHBIX C OKPYXKAIOWIEH PUPOJHON CPENOM, IS MOBBIIIEHUS YPOBHS 3KOJOTMYECKON KYJIbTYPHI,
OCO3HAHHUS TJI00ANTBHOIO XapaKTepa HKOJIOTMYECKUX IMpoOJeM U MyTed WX pelIeHHs HNOCPEACTBOM
METOJIOB XMMUH, HKOJIOIMYECKOTO MBIIUICHHS, YMEHHMS PYKOBOJCTBOBATHCS MM B IIO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMEeTHBIX pPE3YIbTATOB BBIIEISIOT 3HAaYMMble I (OpMHpPOBAHUS
MHPOBO33pEHHUS OOIlEHAayYHble MOHATHS (3aKOH, TEOpWs, HPHUHLMI, TUNOTe3a, (aKT, CUCTEMA,
MpOLIECC, AKCHEPUMEHT M JAPYroe.), KOTOpPbIE MCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUI M3 3THUX MpeAMETOB (POpMUPOBATH NMPEACTABIECHUE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpcajbHble YyueOHbIE JeicTBHUS (TMO3HABATEIbHBIE,
KOMMYHHMKAaTHBHBIEC, PpETYISITUBHBIE), KOTOpble oOecneunBaloT (opMHpOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITENIbHOCTH.

Ilo3HaBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBrble Jornyeckue 1eMCTBUS:

YMEHHMS HCIIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS NP OCBOCHHMU 3HAHUM: PAaCKpBIBATH
CMBICJI XMMMUYECKUX MOHATUH (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABJIMBATh B3aHMMOCBS3b C
IPYrUMHM TOHATUSMM), HCIOJb30BaTh MOHATUS AN OOBSACHEHHS OTIENbHBIX (DAaKTOB U SIBJICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUM Ui KIACCU(DPUKALMU XUMHYECKMX BELIECTB M XHMHYECKHX
peaKkuMi, yCTaHaBJIMBATh NPUYMHHO-CIEACTBEHHBIE CBSA3M MEXAY OOBEKTaMU M3YYEHUs, CTPOMUTH
JIOTUYECKUE DPACCYXACHUSA (MHAYKTUBHbIE, MACAYKTUBHBIE, [0 QaHAJIOTUH), JeJIaTh BBIBOIABI U
3aKJIFOUEHUS;

yYMEHHE NPUMEHATh B IpOlLECCe MNO3HAHUSA NOHATHS (IPEJMETHblE W METalpeIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJICNIM, HCHOJb3yeMble B XUMHUH, NpeoOpa3oBbIBaTh IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHbIE NPEICTABICHUA — XUMMUYECKMHM 3HaK (CHMMBOJ 3JEMEHTa),
XxuMudeckas (popMysa U ypaBHEHHE XUMHUYECKOI peakuuu — MpU pelieHUH y4eOHO-II03HaBaTeIbHbIX
3a1a4, ¢ y4€TOM 3TUX MOJEIBHBIX IPEJICTaBICHUN BBIABIATh M XapaKTEpU30BaThb CYLICCTBCHHBIC
IIPU3HAKY M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB M XMMMUYECKHX PEaKLUi, BBISBIATH 00IIMe
3aKOHOMEPHOCTH, NPUYMHHO-CIECICTBEHHBIE CBA3M M INPOTHBOPEYMs B M3y4acMbIX IIpolLeccax MU
SBJICHUSX.

Ba3oBble nccienoBarebcKkue 1eHCTBUSA:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI s (DOPMUPOBaHMS TUIOTE3bl MO MPOBEPKE NPABUIBHOCTH BbICKa3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHne OmblTa M0 IUIAHWPOBAHHUIO, OPTaHU3allMM W TPOBEICHHUIO YYCHHUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOdIolaTh 3a XOJ0M MpOIecca, CaMOCTOSTENBHO MPOTHO3MPOBATH €ro
pe3yabTar, (opMyaupoBaTh OOOOIIEHHS U BBIBOJBI 10 pE3yJIbTaTaM IPOBEIEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undpopmanueii:

yMeHHUE BbIOMpATh, aHATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIUIO PA3JIMYHBIX BHUJOB M
¢dopM mpencTaBieHUs, IMOJy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSipHAs JMTEparypa



XUMHYECKOTO COJCpKaHMsI, CIPaBOYHbIE TOcoOUs, pecypchl MHTepHeTa), KpUTHYECKH OIICHHBATH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSITHh Pa3jIMYHbIC METOJBI M 3alpoChl MPH MOUCKE W oTOOpe MHpOpMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JUIS BBIOJHECHUS YYEOHBIX M TO3HABATENBHBIX 3a/1a4
OTIPeNeIEHHOTO0 TWIA, NPUOOPETCHHWE OmNbITa B OONACTH HCIOJB30BaHUS HWH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBJIAJICHUE KYyJIbTYpOW AaKTHUBHOTO HCIIOJIB30BAHUS PA3ITHIHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BHIOMPATh ONTHMAIBHYIO (OPMY MpeACTaBIeHUST WHHOPMALIUN
U WUTIOCTPUPOBATh pPEIIaeMble 3a/la4d HECIOKHBIMU CXEMaMH, JuarpaMMaMu, APYruMH (GopMamMu
rpaduk 1 UX KOMOWHAIMSMUY;

YMEHHE WCIOJB30BaTh M AaHATU3UPOBATh B IMpolecce Y4eOHOH W HCCIeI0BaTeIbCKOU
NEATeTbHOCTH HH(POPMAIUIO O BIMSHUU IMPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOpTa Ha
COCTOSIHUE OKPY)KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe TelCTBHUS:

yMEHHUS 3a7aBaTh BOMPOCHI (B X0j€ Auasiora U (WIM) AUCKYCCUM) MO CYIIECTBY OOCYXKI1aeMOu
TeMBI, POPMYIMPOBATH CBOU TPEIIIOKEHNSI OTHOCUTEIFHO BBITIOHEHHSI TPEUIOKEHHON 3a1a4H;

YMEHHUS TPEJCTABIATh TOJYYSHHBIE Pe3yJIbTaThl MO3HABATEILHOW NESTEIHbHOCTH B YCTHBIX H
MMUCHMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIMIO PE3YJIbTATOB BHITIOJTHEHUS! XUMUYECKOTO IKCIIEPHMEHTA
(JrabopaTopHOTO OTMBITa, JTAOOPATOPHOM PabOTHI MO HCCIEAOBAHWIO CBOWCTB BEMIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TMO3HABATEIBHOW U
MCCIIEIOBATENILCKOM AEATENBHOCTH TPU PENICHHH BO3HUKAIONIMX MPOOJIEM Ha OCHOBE ydéTa OO0IIMX
WHTEPECOB M COIJIAaCOBaHMs MO3ULUN (0OCYyXIeHus, OOMEH MHEHMSMU, «MO3TOBBIE IITYPMBI»,
KOOpAMHAIMS COBMECTHBIX JEHCTBUH, ONpE/IeIeHne KPUTEPUEB TI0 OIEHKE KAuecTBa BBIMTOJHEHHON
paboTHI U ApyTHEe).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEIbHO OIpeNesTh LEeNH MAEATEIbHOCTH, IIJIaHUPOBAaTh, OCYIIECTBIISATD,
KOHTPOJMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTH, BBIOWpaTh Hanbosee
s dexTuBHBIC CIOCOOBI pelieHrs y4eOHBIX W TMO3HABATENIBHBIX 3a7ad4, CAMOCTOSTEIHHO COCTABIISATH
WIH KOPPEKTUPOBATh MPEUIOKEHHBIH alrOpUTM JEHCTBUI MpPH BBINOJIHEHHU 3aJaHUi C y4ETOM
MOJIyYe€HUS HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaxX — BEUIECTBAX M peaKUusiX, OLIEHUBATh
COOTBETCTBHUE IMOJIYYEHHOTO pe3yJbTaTa 3asBJIEHHOM 1€, YMEHHE UCIOJIb30BaTh M aHAIU3HPOBAThH
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUU 3aJJaHUI.

MHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTAaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COJACpIKaHHUS,
YCTaHOBJICHHOTO  JaHHOW  (enepanbHOi  paboueid  mporpamMmol,  BBIIENSIOT:  OCBOEHHBIC
00Oy4arouMMuUCsl Hay4yHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JACUCTBUH, crierupuyeckre s MpeaMeTHON
obmactu «XUMHS», BUIBl ACSATENBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUSA, €r0 HWHTEPIIPETAllUH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K xoniy oOyuenus B 8 ki1acce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJLKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® PaCKpPBIBATh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHI: aTOM, MOJIEKYya, XUMHUYECKUN dIIEMEHT,
MPOCTOE BEIECTBO, CJO0XKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BAJIECHTHOCTH,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs macca,
MaccoBasi JIOJII XHMHUYECKOTO DJJEMEHTa B COCJAMHEHUHU, MOJSPHBI O0O0BEM, OKCHUI, KHCIOTA,
OCHOBaHHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas  peakius,
KIacCU(UKAIUsl peaKlUuid: peaklud COCOUHEHMs, pPEaKIHH pPA3JIOKEeHUS, pEeaKlud 3aMelleHus,
peakiuu 0OMEHa, 3K30- M JHIOTEPMHYECKHE PEaKIUH, TeIIoBoi 3(p(deKT peakiuu, SAPO aroma,
AIIEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTamb, pajlyc aToMma, XMUMHYECKas CBs3b, MOJSpHAs U



HENoJIApHasi KOBAJIECHTHasl CBS3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, PAacTBOp, MaccoBas J0Js
BelllecTBa (MPOIEHTHAs KOHILIEHTPALKs) B PaCTBOPE;

® IJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH U NMPUMEHATh 3TU MOHSITHUS
IIPU OIIMCAHUM BELLECTB U UX NPEBPALLICHUI;

® IICTIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJeHHS (HOpMYNT BELIECTB U ypaBHEHHUU
XUMHUYECKUX PEAKIIUI;

® OIIPEJIENIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEIIEHb OKHUCICHMUS
JJIEMEHTOB B OWHApHBIX COEOUHEHMSX, INPUHAIICKHOCTh BELIECTB K OIpPEIENIEHHOMY Kiaccy
coelMHEeHUI Mo (opmysaM, BUJ XMUMHUYECKOM CBSI3U (KOBAJEHTHAas W MOHHAs) B HEOPraHMYECKUX
COEJIMHEHUSX;

epackpbiBaTh cMbich llepmoamueckoro 3akona [I. WM. Mengeneea: 1eMOHCTPUPOBAThH
MMOHUMAaHHE IEePHUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT HX IOJOXKEHUS B
[leproguueckoil cucTeMe, 3aKOHOB COXpPAaHEHHMS] MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4EeHHUsI, 3aKOHa ABOraJipo;

® OIIMCHIBATh M XapakTepu3oBaTh TabinuHyo ¢opmy I[lepronmyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3jMyaTh NOHSTUS «rJlaBHas noarpynna (A-rpynmna)» u «moOounas noxarpymma (b-
rpymnmna)», Majible U OOJbIINE MEepUobl, COOTHOCUTh O0O3HAUYEHHUs, KOTOPbIE MMEIOTCA B TaOIuIe
«[lepnomuueckast cucrema xumudeckux anemeHtoB JI. WM. MengeneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlee Yucio
3JIEKTPOHOB U pacnpeieNieHUe UX MO IEKTPOHHBIM CIIOSIM);

® KJIAaCCU(UIIMPOBATH XMMHUECKHE AIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEAKIINH
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B pEaKLUU BEIIECTB, [0 TEIJIOBOMY 3D (DEKTY);

® XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XMMUYECKHE CBOWMCTBA BELIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPXKAAs ONMCAHWE IPUMEpPaMH MOJICKYISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

® [IPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX KayeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH MPOTEKaHUS XUMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;

® BEIYHCIIATE OTHOCHTEIBHYIO MOJIEKYJIAPHYIO M MOJIIDHYIO MAaccChl BEIIECTB, MAaCCOBYIO IOJIIO
XMMHUYECKOT0 JIEMEHTa 110 (OpMyJie COEIMHEHUS, MACCOBYIO J0JIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
Pacu€Tel 110 YPAaBHEHUIO XUMUYECKOM peakLnu;

® [IPMMEHATh OCHOBHBIE OIIEPALIMM MBICIIUTEIbHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
00o00111eH1e, CUCTEMATU3ALUIO, KIacCU(UKALNIO, BBISIBIIEHHE IPUYMHHO--CIEICTBEHHbBIX CBA3€H — U1
U3Y4YEHHs CBOMCTB BEIECTB M XMMHYECKHX PEaKLUUN, €CTECTBEHHO-HAYYHBIC METOMABI IO3HAHUSA —
Ha0Jr0/IeHNe, U3MEPEHNE, MOIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICIICHHBII);

e CJIeZIOBATh IIPABUJIAM I0JIb30BaHUS XMMHUYECKON MOCYI0H 1 1aOOPaTOPHBIM 000pYA0BaHUEM, A
TaKXKe IpaBWiiaM OOpallleHUs] C BEUIECTBAMH B COOTBETCTBMM C HMHCTPYKLMSIMM IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB 10 MOJIYYEHHUIO U COOMpPaHMIO ra3000pa3HbIX BELIECTB (BOAOpOIa
U KHCJIOpPOJa), IMPUTOTOBIEHUIO PACTBOPOB C OIpENeNEHHOM MaccoBOM [J0jei pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M IPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB
IIeJI0Yeil U KUCIIOT € MOMOIIBI0 MHIUKATOPOB (JITaKkMYC, (peHoIhTaienH, METHIIOPAHK U JIPYTHE).

K koHIy oOy4ueHus B 9 kJiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

® PaCKpbIBAaTh CMBICJI OCHOBHBIX XMMHYECKHUX MOHATHI: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIIA,
UOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CIIO)KHOE  BELIECTBO, BAJICHTHOCTB,
IEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKasl PEAKIMsI, XUMUYECKasl CBA3b, TEIUIOBOU
3pQexT peakuuu, MOJb, MOJSAPHBIE O0O0BEM, pacTBOP, ONEKTPOJIMUTHL,  HEIIEKTPOJIUTHI,
ANIEKTPOIUTUYECKAs JUCCOLMALUS, PEaKIIM HOHHOTO 0OMeHa, KaTaJln3aTop, XMMUYECKOe pPaBHOBECHE,
oOpatumble U HEOOpAaTUMBbIE pEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE DPEAKLUHU, OKHUCIUTENb,
BOCCTAHOBHTENb, OKUCJIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOINHUs, aM(pOTEPHOCTb, XMMHUYECKas CBS3b



(KoBaJIeHTHAsl, HOHHAs, METAJUIMYECKAsl), KPUCTAIUIMYECKasi PEHIETKA, KOPPO3Usl METaJUIOB, CILIABHI,
CKOPOCTb XUMHUYECKON peakliv, NpeaesbHo Jonycrumas konuentpamus 11K Bemecrsa;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHH U MPUMEHSTH 3TH MOHATUS
IIPU OIIMCAHUM BELLECTB U UX NPEBPALLICHUI;

® IICTIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJeHHS (HOpMYNT BELIECTB U ypaBHEHHUU
XUMHUYECKUX PEAKIIUH;

® OIIPENENIATh BaJEHTHOCTb U CTENEHb OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHMSIX
pPa3IMYHOIO COCTaBa, IPUHAIEKHOCTh BEUIECTB K ONPEIENIEHHOMY KIIACCy COEIUHEHUH 1o
dopmynaM, BUJ XUMHUYECKOH CBs3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsA] HMOHA MO XWMHUYECKOH QopmMmyine, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

e packpeiBaTh cMbica Ilepuommueckoro 3axkona JI. M. MenneneeBa M J1€MOHCTPUPOBATH €TI0
MIOHMMAaHHEe: OIUChIBaTh U XapakTepuszoBaTh TabmuuHyro @opmy Ilepuoguueckoit cucremsl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh TOHATHS «TJIaBHas moArpymnmna (A-rpymma)» U «moOouyHas
noarpymnmna (b-rpynna)», Mansie 1 60JIbIINE TEPUOIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B
MEePUOJNYECKON TabJMuIEe, C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHUYECKHX
2JIEMEHTOB (COCTaB U 3apsj sAapa, oOllee YKCIO AIEKTPOHOB M PaCHpEeesIeHUe UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSCHSTH OOIHE 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB DJIEMEHTOB W MX COCIUHECHHH B
npeienax MajbIX MEPUOJIOB U IVIaBHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

® KJIAaCCU(PUIIMPOBATH XMMHUYECKHE IEMEHTBI, HEOPraHU4YECKHE BEIECTBA, XUMUYECKUE PEAKIINH
(Mo 4Mcay M COCTaBy y4YacTBYIOLIMX B PEAKIMHM BEILIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHIO
CTETeHEeW OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

® XapaKTEePU30BaTh (OMUCHIBATH) OOIIME W crenu(PUUEeCKue XUMUUYECKHE CBOMCTBA MPOCTHIX H
CIIOXHBIX BEIIECTB, MOJATBEP)KIasi OINHMCAHHWE NpPUMEpPaMH MOJIEKYJISPHBIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIi;

® COCTaBJIATh YPABHEHUSI AJIEKTPOJIUTHUECKON TUCCOLMAIUU KHUCIIOT, IIEI0Yel U CoJei, MOIHbIe
U COKpalll€HHbIE ypaBHEHHS peaklUii HOHHOrO OOMeHa, ypaBHEHHS peakiuil, MOJITBEp)KIAr0IINX
CYyIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

®DacKpbIBaTh  CYIIHOCTh  OKHCIIMUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHMA  MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

® [[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3IMYHBIX YCIOBHUSAX;

® BEIYKCIISATE OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO AJIeMEHTa 10 (opMylie COeTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJAUTH
pacuéThl M0 ypaBHEHUIO XUMUYECKOU peakinu;

e cOOMIOATh MpaBUIIa MOJIH30BAHUS XUMHUECKOHN MOCYI0N U J1ab0paTopHbIM 000pyI0BaHUEM, A
TakkKe MpaBUia OOpalieHHs C BEHIECTBAMH B COOTBETCTBHHM C HHCTPYKLIHSIMH [0 BBITOJIHEHHIO
1ab0pPaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YTJIEKHUCIIOTO Ta3a);

®[IPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3jMYHBIX BEILECTB:
pacrno3HaBaTh OMBITHBIM MyTEM XJIOPH]-, OpOMUA-, HOIUI-, KapOoHaT-, ocdar-, CUIHKAT-, Cyabdar-,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI W3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSTh OCHOBHBIE ONEPALUH MBICIUTENBHON EATENBHOCTH — AHAJIW3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CHCTEMATU3ALNIO, BBISBICHUE TPUUMHHO-CIIEICTBEHHBIX CBS3EH — JUI U3y4YEHUsS] CBOMCTB
BEIIECTB M XMMHMYECKMX pEaKlHMi, €CTeCTBEHHO-HAay4YHbIE METOJIbl MO3HAaHUS — HaOII0JIeHHe,
U3MEpEeHUe, MOICTMPOBAHUE, SKCIICPUMEHT (pealbHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

N KoaunuyectBo yacos DJIEeKTPOHHbIE
°
HaumeHnoBaHue pa3aesioB 1 TeM NIPOrPaMMBbI (uudgpossbie)
n/n Bcero KoHnTpoJbHbie IIpakTHyeckue
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. IlepBoHayabHble XMMHYeCKHE IIOHATHSA
11 XuMust — BakHasi 00JIACTh €CTECTBO3HAHUS U 5 2 bubmmnoreka IIOK
' MPaKTHYECKOM JIESTEIBHOCTH YEJI0BEKa https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
1.2 BeniecTBa n XMMHUYECKUE pEAKIIUU 15 1
P https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Paspen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB

bu6moreka [IOK
2.1 B K i
03AyX. Kucziopox. HowsatHe 06 okenax 6 https://m.edsoo.ru/7f41837c
2.2 Bogopoa.IloHstie 0 KACIOTaX U COJISX 8 https://m.edsoo.ru/7f41837c
2.3 Boma. PactBopsl. [Tonstre 06 0CHOBaHHSX 5 https://m.edsoo0.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHCHHIMA 11 https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMenToB /. U. MenaesneeBa. CTpoeHne aToMoB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE Pe€akKnuu

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema BuGanorexa LIOK
3.1 XUMHYecKHX 3nemeHToB JI. 1. Meneneesa. 7 https.//m.eds0o.ru/7f41837¢
Crtpoenue aToma
X . -
3.2 HMITIECKast CBA3D. ORUCIHTENEHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIHH
Hroro no pazneny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoJsimyecTBo yacoB
Neni/m | HamMeHoBaHMe pPa3/ieJioB U TeM MPOrpaMMbl DJIeKTpoHHbIE (HU(PPOBBIE)
Bcero | Konrpoabnsle | IIpakTnuyecku
o0pa3oBaTe/bHbIe pecypchl
padoThI e padoThl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpeHue 1 yriryOIeHHEe 3HAHUN OCHOBHBIX bubmoreka [IOK
1.1 5 1
pasziesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIEC 3aKOHOMEPHOCTH XHMUYECKUX PeaKIni 4 https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAS TUCCOIMANINS. XUMUIECKIE 3 1 1 https://m.eds0o.ru/7f41a636
peaKimu B pacTBOpax
Hroro no paszneny 17
Paspnen 2. Hemerayibl U UX COeIMHEHUSA
21 OO611as XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB 4 1 bub6nmorexa [IOK
' VIIA-rpymmst. Tanorens: https://m.edsoo.ru/7f41a636
29 Obmas XapaKTEPHCTHKA XHMUYECKHX DIIEMCHTOB 6 hitps://m.eds00.ru/7f41a636
VIA-rpynmei. Cepa u €€ coequHeHUS
23 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX AIeMeHTOB V A- 7 1 hitps://m.eds00.ru/7f41a636
rpynnsl. A30T, pocdop U uX coeAMHEHUS
2.4 OO01as XxapakTepucTuKa XUMHIECKHX S/IEMEHTOB 8 1 2 hitps://m.eds00.ru/7f41a636
IVA-rpynnel. Yriepon v KpeMHUN U UX COeTUHEHUS
HToro no pazaeny 25
Pa3znen 3. Meraiibl M X cOeANHEHHUS
3.1 OO01Me cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxsuelimme MeTauibl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
41 BermiectBa u MaTepuabl B )KU3HHU YEIOBEKa 3 https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoandecTBO 9acoB

Ne Mara
/ Tema ypoka Bceer JJeKTpoHHbIe UH(POBBIE
n 0 KOHTPOJILH HpaKTquCK H3yquH 06pa30BaTeJII)HI)Ie pecypcehl
ble padoThI ue padboTsbl b
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 bubmmoreka [{OK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsaTue o MeTo1aX MO3HAHUS B XUMUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuna paboTs B
3 neﬁio aTOPUH Hpn néMEBI 00pa peHI/ISI cp 1 bubmorexa HOK
patop P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
4 Yucteie BemectBa u cMecH. CriocoObI pa3iesieHust 1 bu6moreka [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padota Ne 2 «Pa3znenenue cmeceit 1 bubnuoreka [IOK
(Ha MpUIMEpe OYMCTKH TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATo oJe 1
TOMBL H MOJCHYIIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHUUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
YILIPHO® ¥4 https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas opmysa. BageHTHOCTh aTOMOB 1 Bubmmorexa LIOK
DNyTa. https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
1 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 bubnunoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTA B 1 bubnuoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 Konmnuectso Bemectsa. Moss. MossipHas macca 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0d5230

14 du3nyecKre 1 XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XHUMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycia0BHUS NPOTEKaHUSI XUMUYECKUX bubmuoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYECKHE bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koauuecTBa, MacChl BeIleCTBA MO bubmmoreka [{OK
YPaBHEHUSAM XUMUYECKUX PEaAKIUIA https://m.edso0.ru/ff0d5708
18 Knaccudukanust XauMuueckux peakiuii bubnuorexa [JOK
(coenuHeHwus, pa3IoKeHUs, 3aMeIeHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTIEIUCT. bu6moreka [IOK
O060061eHre U cucTeMaTu3alus 3HaHun https://m.edsoo.ru/ff0d40c4
20 Kontponsnas pabora Nel no teme «Bemiecta u bubnuoreka [IOK
XUMUYECKHE PEAKIINI https://m.edsoo.ru/ff0d4290
Bo3sagyx — cMmech razos. Cocras Bo3ayxa.
21 KI/ICJ‘IZXO — 3JIEMEHT U MPOCTOE BE y:CTBO Bubnmorexa [JOK
pox P B ’ https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XMMUYECKHUEe CBOMCTBA KUCIOPOIa
22 (peakiuu oxucaeHus, ropenue). [lonstue 06 bubmmorexa [TOK
peaKtt > TP ’ https://m.edsoo.ru/ff0d4614
OKCHIaX
23 CriocoObI MoTy4eHus1 KUCIIOPoia B JabopaTopun bubnuoreka [JOK
U MpoMbIIeHHOCTH. [IpuMenenue kucmopoia https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ (hekT XUMHUECKON peaKinu,
24 MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH, IK30- bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIUIX
25 TornnuBo (HedTh, yrojab U MeTaH). 3arpsi3HEHHUE bubnuoreka [IOK
BO3JlyXa, CIOCOOBI €r0 MPeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 IIpaktuyeckas padora Ne 3 o teme «llomyuenue bubnuoreka [IOK
U coOupaHue KUCIopoia, U3ydeHHE €T0 CBOKCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopos — arneMeHT U pocToe BEIIECTBO. bu6nmoreka [JOK

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0
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08 dusnueckrue 1 XMMUYECKHE CBOMCTBA BOAOPO/Ia. bubnmoreka [JOK
[Ipumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OUATHE O KHETOTAR H COBIX hitps://m. edso0.ru/ff0d50d2
bu6mmoreka [{OK
30 C 0 0
MOCOOBI IMOJTyYEHUS BOJAOPO/Ia B JIA0OpATOPUH httos://m. edsoo.ru/f0d4ddo
31 [Ipaktuyeckas padora Ne 4 o teme «Ilomydenue bubnuorexa [JOK
¥ coOupaHue BOJOPOa, U3YICHUE €r0 CBOMCTB https://m.edsoo.ru/ff0d4f42
" bubnuoreka [JOK
32 M i1 00 .3 A
OJVIPHBII ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Beruncnenust 00bEMa, KOJMYECTBA BEIISCTBA rasa
33 10 €ro U3BECTHOMY KOJIMYECTBY BEIIESCTBA WA bubnmorexa LHOK
N Y Y https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorexa [IOK
peatt N https://m.edsoo.ru/ff0d5708
OTHOIIICHHH Ta30B
35 OuznyecKkue U XUMHUYECKHE CBONCTBA BOIBI Bubnmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. 11 e 00
octaB ocHoBaHUU. [loHsTHE 00 HHIMKATOPAX https://m. edsoo.ru/ffOd59e2
Bopna kak pactBoputens. Haceimennbie u
37 HEHACHIIIIEHHBIE PACTBOPBI. MaccoBast 10Jis bubmmorexa [IOK
o P PEL A https://m.edsoo.ru/ffod5b40
BEIIECTBA B PACTBOPE
[IpakTnueckas paborta Ne 5 o Teme
38 «[IpuroroBiieHue pacTBOPOB C ONPEACIEHHOM bubmmorexa [JOK
p N B p p e https://m.edsoo.ru/ff0d5eba
MacCOBO¥ JI0JIei pacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padora Ne2 o reme «Kucnopon. bubnuoreka [IOK
Bonopoxa. Bona» https://m.edso0.ru/ff0d6342
40 Oxcunpl: cocTas, KiaccupuKalys, HOMEHKIaTypa Bu6mmorexa LIOK
o ’ Hh P https://m.edsoo.ru/ff0d664e
41 [TonyueHnue u XuMUYECKHE CBOMCTBA KHCIOTHBIX, bubnmoreka [JOK

OCHOBHBIX U aM(I)OTepHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHusI: COCTaB, KaccuuKaIms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 Ilonyuenne ¥ xuMuUeckue CBOMCTBA OCHOBAHUM bubmorexa LIOK
yi https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Tlonyuenne 1 xXuMudeckue CBOMCTBA KUCIIOT bubnmorexa LOK
i https://m.edsoo.ru/ffOdfee2
) bubmmoreka [{OK
Conu (cpennue): HOMEHKIIATypa, CIoCcOObI
46 . https://m.edsoo.ru/00ad947
MTOJTyYCHUS, XHMUYECKUE CBOMCTBA 4
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAILHBIX 3a7a4 10 TeMe «OCHOBHEIE bubmorexa LOK
P A o https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHWYCCKUX COCAMHCHUIDY
48 I'eneTnueckas cBsi3b MKy KJaccaMHu bu6moreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
B 1 https://m.edso0.ru/00ad9ch?2
50 KonTtponbHas padota Ne3 o reme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPraHMYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCU(UKAITUN XUMHUIECKUX
51 3JIEMEHTOB. [1oHATHE O TpyIIIax CXOIHBIX Eubmrorexa HOK
' pym https://m.edsoo.ru/00ad9ffa
DIIEMEHTOB
[Tepuoanueckuii 3akon u [leproaudeckas
bubmuoreka [JOK
52 cHucTeMa XMMUYeCKuX 3jeMeHToB /. U.
https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoasl, TpyIIIbL, TOATPYIIILI bubmnorexa [IOK
p » TPYHTIRL, pym https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIJIED. bu6mmoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB
. bubmuoreka [JOK
55 anemeHToB Ilepuoanueckoii cucremsr /1. 1.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA 110 €TI0

bubmuoreka [JOK

IT i .. 1
56 nosoxenuto B [lepuoanyeckoit cucreme httos://m.edsoo.ru/00adag24
MenneneeBa
3nauenue [leproanueckoro 3akoHa JUIsl pa3BUTHS
o7 Hayku U nipaktuku. J[. 1. MenneneeB — y4€HbIi 1 Bubnnotexa LIOK
K P R A i ’ https://m.edsoo.ru/00ada96e
MeJaror U rpaxJaaHuH
58 DNEeKTPOOTPHUIIATEIILHOCTh AaTOMOB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
4 1
59 OTHT XUMHHCCKa CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHas nojspHas XUMHYECKasi CBS3b 1 brommorexa [OK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoasspHas XUMHYECKask CBSA3b 1 bubmorexa [TOK
P https://m.edsoo.ru/00adaab9
bu6moreka [IOK
2 1
6 (TereHb OKHCICHHS https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 https://m.edsoo.ru/00adb07
6
bu6mmoreka [JOK
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb07
6
Kontponbras padorta Ne4 o reme «CtpoeHue bubmorexa HOK
65 1 https://m.edsoo.ru/00adb48
aTomMa. XUMHUYECKasl CBSI3b) 6
66 PezepBHblit ypok. O00O0IIEHNE U cCUCTeMaTH3alMs 1 bubnuoreka [IOK
3HaHUU https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O01IEHNE U cCUCTeMaTH3alHs 1 bubnuoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O00OIIEHNE U CUCTEMAaTH3aIUs 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acon Hara
Nen/m | Tema ypoKa DiieKTpoHnbIe HHPPOBLIE
Konrposbn | IlpakTnyeck | H3y4eHH
Bcero o0pa3oBaTe/bHBIE PeCypChl
ple padoTbl | He padoThI |
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bu6mmoreka [{OK
xuMuueckux aemeHnToB . . Menneneera https://m.edsoo.ru/00adb59e
3 . bu6mmoreka [{OK
) AKOHOMEPHOCTH B M3MEHEHUH CBOICTB 1 https://m.eds0o.ru/00adb6b
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB 5
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYeCKUX 1 bu6mnorexa IIOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ueckoi CBSI3W U THITBI 1 bu6moreka [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTOpenue u
S yriyOJIleHHe 3HaHWI OCHOBHBIX Pa3ielioB Kypea 8 1 1
KJIacCa»
6 Knaccudukanus XuMu4ecKux peakiui 1mo 1 bu6mmoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIHH. 1 bubnuoreka [IOK
[ToHsiTHE O TOMOTE€HHBIX U TE€TEPOTCHHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
g [TonaTHe 0 XUMHYECKOM PaBHOBECHH. DakTopsl, . Bu6muoreka LIOK
BJIMSIOIINE HA CKOPOCTh XMMUYECKON PEaKuu U
t p beart https://m.edsoo.ru/00adc28c
MI0JIOKEHUE XMMUYECKOTO PAaBHOBECHUS
9 o 1 bubmuoreka [JOK
KHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU
peakt https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOTUTHYECKOMN AUCCOIUALIUH. 1 bubmorexa LIOK
CunbHbI€ U Cl1a0ble AIEKTPOJIUTHI https://m.edso00.ru/00adcd68
bu6mmoreka [JOK
11 HoHHbIC ypaBHEHUS PEaKIUii 1 https://m.edso0.ru/00add44
8
XHUMUYECKHE CBOWCTBA KUCIOT U OCHOBAHUN B bubanoreka LIOK
12 CBETE MPEJCTABICHUNA 00 SIEKTPOTUTHUECKON 1 https://m.edsoo.ru/00add5d
JUCCOLMALINN 8
13 XUMUYECKHE CBOMCTBA COJIEN B CBETE 1 bubmmoreka [IOK
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IPEACTABICHUIN 00 EKTPOIUTUUECKON
JUCCOLIMALIUN

https://m.edsoo.ru/00add8b
2

bubmuoreka [JOK

14 [ToHsTHE O TUAPOIU3E COJIEH https://m.eds00.ru/00add9d
4
bubmmorexa [{OK
15 OGo0IIeHNE U CHCTEMATH3ALIUS 3HAHUIM https://m.edsoo.ru/00addd1
2
16 IMpaktudeckas pabora Ne 1. «Pererne bubnnorexa [IOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
. KSHTponLHas[ pabota Ne2 o Teme « Bu6mmorexa [IOK
I;e;(eigﬁc;n;g;eoc;:;jmccounaum. HIMHTHCCRHE https://m.edsoo.ru/00addecO
18 OO01mmas XxapaKTepUCTHKA TAIOTCHOB. XUMUYECKHE bubmuorexa [IOK
CBOICTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KHCIOTa, XUMHYECKUE bubmuorexa [JOK
CBOICTBA, MOJyYEHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [Ipaktuueckas padota Ne 2 o teme «llomydenne bubmuorexa [JOK
COJISTHOM KHUCJIOTBI, U3yYE€HHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Boruncnenus o ypaBHEHUSIM XUMHYECKUX bubnuoreka [JOK
peaKIuii, €Clii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
29 06 VIA bu6mmoreka [JOK
11asi XapaKTepUCTHKA JIEMEHTOB CPYIIIbI https://m. edsoo.ru/00ade64a
’s AJ'IJ'IOTpO.l.'IHBIC MOI[I/I(I)E/IK&HI/II/I cepLI.XHaxomz[eHne Bu6morexa [IOK
cepbl 1 e& coeMHeHUi B MPHPOAe. XUMHIECKHe https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBonopos, cTpoenue, Gpu3ndecKkue u bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMCIOTa, (pu3nyecKue u bubnuoreka [IOK
XMMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKlnu, JIeXKAIIHe B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOJIYy4YeHUs! CEpHON bubnunoreka [JOK

KHCIOTHL. XHMHUYECKOE 3arpsA3HCHUC OKp}I)KaIOH_[Cﬁ
CpCabl COCAMHCHUSAMU CCPLL

https://m.edsoo.ru/00adec8a
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Brrunciienne MaccoBoil A0JIA BBIXOJA IPOJLYKTA

bubmuoreka [JOK

27
peakuuu https://m.edsoo.ru/00adec8a
| SO pseepnemas sueverron V. BuGonera 10K
T MPOCTPAHEHUE B TIPU V3UYECKUEC U
> pactpocipd PHPOZE, https://m.edsoo.ru/00adeea6
XHUMHYECKUE CBOUCTBA
29 AmMuak, ero GU3NUECKUE ¥ XUMUYECKHE CBOMCTBA, bubanoreka LIOK
MOJIy4CHHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
30 [Tpaktuyeckas pabora Ne 3 o teme «Iloayuenue bubanoreka LIOK
aMMHAKa, U3yYECHHUE €T0 CBOMCTBY https://m.edso0.ru/00adf180
31 A30THas KUCIIOTa, €€ (PU3HUECKUEe U XUMUYECKHE bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH aMMOHWS B
32 Ka4ecTBE MUHEPATLHBIX YIOOpeHUH. XUMHUYECKOe bubmnorexa IIOK
3arpsiI3HEHUE OKPYKAOLIEH CpeJlbl COSTUHEHUSIMU https://m.edso0.ru/00adf518
a3zoTa
23 docdop. gKCI/IJI docdopa (V) u q)ocq)opliaﬂ Bu6nuorexa [IOK
KHUCII0Ta, (PM3MUYECKUEe U XUMUYECKHE CBONCTBA, https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
2 Hcnons3oBanue (b%c@aTovB g KauyecTBe Bu6nuorexa LIOK
MHHEPATIHHRIX YAOOPCHIH. JaIPASHEHHC https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yrnepon, pacnpocTpaHeHue B MPUPO/IE, bubnuoreka [JOK
(hM3UYEeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[LI yriaepoja, ux (pusndeckue u XuMHYECKHe Bu6morexa [OK
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C _
https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)
37 v . bu6mmoreka [JOK
FOJBHAM KHCTOTA H €€ CoTH https://m.edso0.ru/00ae006¢
28 [IpakTrueckas pa6(I)<Ta Ne 4 o teme "Tlonydenue Bu6morexa [OK
YTIEKUCIIOTO 1“'2'13a. A4eCTBEHHAs peakIius Ha https://m. eds0.ru/00ae027e
KapOOHAT-UOH
39 [lepBoHauanbHBIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEILECTBAX KAK O COEUHEHUAX yriiepoaa https://m.edsoo.ru/00ae054e
. bu6mmoreka [JOK
40 KpemHwuii 1 €ro coeTnHeHusI

https://m.edso0.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue

bubmuoreka [JOK

41 i
AKCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme «BaxHeinme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUSD)

42 KonTtpossHast padota Ne3 o teme «Bakuerime bubnuorexa LIOK
HEMETaJUIbl M UX COCTUHCHU S https://m.edso0.ru/00ae0el8
OO01mmas XxapakTepUCTUKA XUMUYIECKHX DJIEMEHTOB

43 — MeTaJyIoB. MeTaiinieckas CBs3b U bu6mmoreka [{OK
METAJUIMYECKasi KPUCTAIUIMYECKAs PeIIETKA. https://m.edsoo.ru/00ae103e
DuU3NYECKUE CBOKMCTBA METAJJIOB

44 XUMHUYECKUE CBOWCTBA METAJITIOB. bubnnorexa [JOK
DNEeKTPOXUMHUYECKUH Psijl HAMPSHKEHU METAJJIOB https://m.edsoo.ru/00ae1156
O6mue cnocoOs! moy4eHus: MetamuioB. CIiaBhl.

45 Beruncnenus mo ypaBHeHHUSIM XUMHYECKUX bubnuorexa [JOK
peaKkuuid, €CJIM OJJUH U3 PEAreHTOB COAEPKUT https://m.edsoo.ru/00ae1156
puMecH

16 I bu6mmoreka [IOK

OHATHE 0 KOppOsHH METAIIIOB https://m.edsoo.ru/00ae1278

47 bu6mmoreka [IOK
Wenotinbie MeTan bl https://m.edsoo.ru/00ae14b2

48 0 bu6mmoreka [IOK

KCHIBL M THAPOKCHIBT HATPHA | KA https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeNnbHbIC METAIIBI — KAJIbIUN 1 bu6mmoreka [JOK
MarHuu https://m.edsoo.ru/00ael5e8

50 B . bu6mmoreka [JOK

DIHCHILHME COCHHCHMA KaTbLIA https://m.edsoo.ru/00ae15e8

ol O06o0011IeHre U cucTeMaTU3aIys 3HaHUHA

52 Ke GBI ed bu6muoreka [IOK

€CTKOCTb BOJIBI U CIOCOOBI €€ yCTpaHEHUS https:/m.eds0o.ru/00ae1886

53 ITpakTtuyeckas padora Ne 6 o teme "XKEctkocTb bubnuoreka [IOK
BO/JIbI U1 METOJIbI €€ yCTpaHEHUs" https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK

54 i
AJIOMHHHH https://m.edsoo.ru/00aelc64

bubmuoreka [JOK

55 AmMdoTepHbIe CBOIMCTBAa OKCUAA U THAPOKCHIA 1

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

1
>0 Keieso https://m.edso0.ru/00ae1d86
57 Oxcuppl, ruapokcu bl U coin xenesa (1) u xxenesa 1 bu6moreka LIOK
(r https://m.edsoo.ru/00ae35e6
58 OGo0IIeHnE U CHCTEMATH3ALIUS 3HAHUIM 1
55 [TpakTaeckas padorta Ne 7. Pemenue . § . Bu6mmorexa IJOK
HKCTIEPUMEHTAIBHBIX 33134 10 TeMe «BaxHeiinme httos://m.edsoo.ru/00ae3ded
METaJUTbl U UX COCAUHCHUS
BbruriciieHus Mo ypaBHEHUSIM XUMUYECKHX
60 peaKIvii, ecliv OJIMH U3 PEareHTOB JaH B U30BITKE 1 bubmmoreka [{OK
WJIY COJIEP>KUT PUMECH. Bpruncinenus MaccoBon https://m.edsoo.ru/00ae1750
JIOJIM BBIX0/Ia TIPOJTYKTa PEAKIIUU
61 OGoOmIEHnE U CHCTEMATH3ALUS 3HAHUM 1
62 KonTponsnas pabora Ne4 no teme «BaxHeiine 1
METaJUTBI M UX COCTMHECHUS
63 BermectBa 1 MaTeprabl B TOBCETHEBHOM KU3HU 1 https://m.eds0o.ru/00ae3f50
YeJI0BeKa
64 XUMHUYECKOE 3arps3HEHNE OKPYKAIONIEH Cpeibl 1 https://m.eds00.ru/00ae4270
65 PoJib XMMHH B PELIEHUH DKOJOTHIECKUX MTPOOIEM https://m.edso00.ru/00ae4270
66 Pei%ep]iHBII/I ypok. OG00IIeHNE U CHCTeMaTH3aITUs 1 https://m.edsoo.ru/00ae0doa
3HaHUI
67 Pe3ep]iHI>II/I ypok. O000IIIeHNE U CHCTEMATH3aIUs 1 https://m.edsoo.ru/00adb33c
3HaHU
68 Pe3ep]iHI>II/I ypok. O000IIIeHNE U CHCTEMATH3aUs 1 https://m.edso0.ru/00ad9ch2
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

*Xumus, 8 kinacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
*Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HacronbHas kHura yuutens. 8 Kjacc: METoAu4ecKoe nocooue/
O.C.I'abpuensn - M., [IpocBemienue

HacronbHas kHura yuutens. 9 kiacc: MeToudeckoe nocooue/
O.C.I'abpuensu - M., [Ipocsenienue

Pexomennanuu mo ucnoias3oBanuto Habopa [{OP k yueoHuky "Xumus", 8

knacc, ['adpuensa O.C.

U PPOBBIE OGPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://nsportal.ru/shkola/khimiya/library

https://infourok.ru/main

https://easyen.ru/load/khimija/11

https://urok.1sept.ru/chemistry

"Xumus. 8-11 kmaccel. Bupryanenas abopatopus” https://vr-
labs.ru/laboratories/inorganic_chemistry/?ysclid=Inruyjjog8231775147
DJIEKTPOHHBIE NU3JIAHUA

Kypuan "Hayka u xu3Hp"

Kypuan "Xumus u Ku3Hb"
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