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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHSI COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o0miero oOpasoBanusi, mpexactaBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
benepanbHON paboyeil MporpaMMbl BOCHUTAHUS M C YYETOM KOHIEIIUHM IPETIOIaBaHUs
yueOHOTO0 npeaMeTa « XUMHUsS» B 00pa3oBaTelbHBIX opranmsanusx Poccuiickoit denepanmn.

[Iporpamma mo XuMUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOIUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTAaHABIMBACT
00s13aTeNbHOE MPEIMETHOE COJEpPIKaHKe, MPEAyCMaTPUBAET paclpeelIeHUe ero Mo Kiaccam H
CTPYKTYPUPOBAaHHUE 10 pa3jiesiaM U TEMaM MPOrpaMMbl 110 XUMHH, OIIPEEIISIET KOJINYECTBEHHbIE
U KAuyeCTBEHHbIE XapaKTEpPUCTUKU COJIEP)KaHUS, PEKOMEHAYEMYIO IOCJIEJOBATEIbHOCTD
W3YYEHUS XUMHUHU C YYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
Ipolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXKHOCTH NMpeaMeTa s
peannzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTENIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0011er0 00pa3oBaHMsl, a TaKKe TpeOOBaHUH K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IleJied M3y4eHMs] NpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHME XUMHUH CIY)KUT OCHOBOM 1151 (DOpMHUPOBAaHUS MHPOBO33PEHHUS 00ydarolerocs,
€ro MpeJCTaBJICHUH O MaTepHalbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb UTpaioT (GopMupyembie
XMUMHEH MPEJICTaBICHUS O B3aUMOTPEBPAILIEHUAX SHEPTHUH U 00 HBOJIIOLIMHU BEIIECTB B MIPHUPO/IE,
0 MYTSAX peueHus I0OaTbHBIX MPOOJIEM YCTONYMBOIO pa3BUTUSI UYEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTHUECKOM, MUIEBOI U SKOJIOTHYECKOI 0e30acHOCTH, MPoOIeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

- CIIOCOOCTBYET pealM3allud BO3MOXHOCTEH Il CaMOpa3BUTUA M (POPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

- BHOCUT BKIaJA B (OpPMHUpPOBaHME MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH
oOyyJaromuxcs, HaBbIKOB UX CAMOCTOSITEJIbHON Y4eOHOMN AEATENIbHOCTH, SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATENbHOCTH;

- 3HAKOMHUT CO CHEIU(PUKONH HAYYHOTO MBIIIJICHUS, 3aKJIa/JbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH I'PaMOTHOCTH O0yJaroLUXCs;

- crnocoOcTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K IPUPOJE, K 4YEJOBEKY, BHOCUT CBOH BK/IaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs] B O0Oy4€HUM XMMUU O0ECIeUMBAIOTCS CIEUPHUKON COAepIKaHUS
y4yeOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJarorn4eckyd afanTUPOBAHHBIM OTpPaKEHUEM
0a30B0Oil HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTIO 0OIIero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMUCs CUCTEMbI NT€PBOHAYAIbHbBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX NOHATHNA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi MporpamMMbl M0 XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. ColepkaHUE CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbl 0 NPUHLUIY MOCJIEAOBATEIBHOIO Pa3BUTHs 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoanueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMMH,

— YUYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAKOTCSI HA OCHOBE AMIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OIHOTO YPOBHA K JPYroMy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHpa B JIOTHMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu m3ydeHnn XUMHUH TPOUCXOIUT (OPMHUPOBAHUE 3HAHWN OCHOB XMMHUYECKOW HAYKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEeATENbHOCTH YelOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya Yy4eOHOTO TMpeAMeTa COCTOUT B
(OpMHUPOBAHUM CHCTEMBbl XMMHUYECKHX 3HAHUN — BaXKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYNHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sA3bIKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyUCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpMHUPOBAHUU M PA3BUTUU MO3HABATEIBHBIX YMEHUM U UX MPUMEHEHUH B y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipn u3ydeHHH XMMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPENH TaKKe LN, KakK:

— (hopMHUPOBAHHE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOyYEHHMs Ha CHCTEMATHYECKOE NPHOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredyeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMUCS OIIbITa
pa3HooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue obmeil GyHKINOHAIBHON U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJB3YsS 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YYAIOIINXCSI TYMAHUCTUYECKUX OTHOILLICHU, MOHUMaHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM AJ BBIPAOOTKMU SKOJOTHYECKH I€IecO00pa3HOro MoBeACHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE€ MOTHUBAlMM K OOy4YeHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGUIIs ¥ HAIIPABJICHHOCTHU JallbHEHIIIET0 00YUeHHUS.

OO11ee yncao 4acoB, OTBEIEHHBIX I U3y4EeHUsI XUMUHU Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanus, coctaniseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hefien0), B 9 kinacce — 68
gacoB (2 Jaca B HEJIEITIO).



COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHavaJbHbIE XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMHM B JKM3HHM 4Y€JIOBEKa. XMMHS B CUCTEME HayK. Tena u
BemecTBa. (DU3MYECKHE CBOWCTBA BEIISCTB. ATpEraTHoe COCTOsSHUE BemiecTB. lloHsaTHe O
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI W MOJICKYJIbI. XHUMHUYECKUE 3JIeMEHTh. CHMBOJBI XUMHUYECKHX 3JICMCHTOB.
[IpocThle 1 CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumuyeckas Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJIsIpHast
Macca. MaccoBasi 40151 XMMUYECKOIO IEMEHTa B COCMHEHNH.

KonnuectBo BemectBa. Monbs. MossspHas Macca. B3anMOCBsA3b KOJIMYECTBA, MacChl U
quClia CTPYKTYPHBIX SIMHUIL BenecTBa. Pacd€rel mo hopMyniaM XHMHUECKUX COSAMHCHU.

du3nyecKkue U XUMHYECKUE SIBIICHUS. XUMHYECKas peaknus W e TPU3HAKH. 3aKOH
COXPAaHEHUs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHU. Kimaccudukanuss XUMUISCKUX PeaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuil IKcnepumenm: 3HaKOMCTBO C XUMHUYECKOM MOCY0M, MpaBuiiaMu paboThI B
naboparopuu W mnpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM OOOpYIOBaHUEM, H3Y4YE€HHE U
omnucanue (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPTAHUUYECKHUX BEIIECTB, HAOMIOACHUE (PU3NUECKUX
(TutaBNIeHUE BOCKA, TassHHE JIbJIa, paCTHPAHUE caxapa B CTYIKE, KHIICHUE ¥ KOHJCHCAIIHS BOJIBI)
U XUMHUYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHME MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C
KHUCIIOTOM) sIBIIEHUH, HAOMIOJIEHUE U ONUCAaHUE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakiuit
(paznmokeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pasiioKeHue
rugpokcuaa meau (1) mpu HarpeBaHuu, B3anMOEHCTBHE Kelie3a ¢ pactBopom coim meau (11),
M3YyYEHHE CIOCOOOB pa3/ieleHHsl CMEcel: ¢ MOMOUIbI0 MarHuTa, (UILTPOBAHHUE, BbITAPUBAHHE,
TUCTUIUTSIIMS, Xpomarorpadusi, MPOBEICHHE OYUCTKU IIOBApEHHON COJM, HAONMIOJCHHE U
ONHCAaHUE PEe3yJbTATOB IMPOBEICHHUS ONbITA, WLTIOCTPUPYIOUIETO 3aKOH COXPAHEHHsI MacChl,
CO37[aHKe MOJIeJe MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiinue npeacTaBuTe/; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razon. CoctaB Bo3ayxa. Kucimopoa — 3JIeMEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kuciopona B nmpupoje, Gu3ndeckue 1 XMMUUECKHEe CBOMCTBA (PEaKIMM TOPEHUS).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TONy4YEeHHS KHUCIOpOoJa B IJlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHUCJI0pO/Ia.

TermoBoit >PdexT XUMHUYECKON peaKIuH, TEePMOXHMMHYECKHE YpPaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Boxopon — smeMeHT M mpocrtoe BemecTtBo. HaxoxkaeHue BoIOpona B INPUPOE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTel u conu.

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

®dusnueckue cBolcTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacblllleHHbIE U
HEHACBIIIEHHBIE PAcTBOPBL. PacTBOpMMOCTH BewmiecTs B Boje. MaccoBas 10Js BEIIECTBA B
pactBope. XumMudeckue cBorcTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYHUCTKA
MIPUPOJHBIX BOJI.



Knaccudukanuss Heopranudecknx coeauHennid. Okcunpl. Knmaccudukamusi OKCHIOB:
cojseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUE U XMMHUYECKHE CBOICTBA OKcUIOB. [loyueHue okcuios.

OcnoBanms. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnor. @usnyeckue U1 XUMAYECKHE
cBoiicTBa KucaoT. P aktuBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknatypa coneil. dusnueckue u XxumMuueckue cBoictBa cosiell. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEAUHEHUN.

Xumuueckuit IKcnepumeHnm: KaueCTBEHHOE OIIPENENIEHHE COAEpKaHMUs KUCIOpoJa B
BO3JlyXe, MOJy4eHHe, cCoOMpaHue, paclio3HaBaHUE U U3y4EHHE CBOWCTB KHUCIOpO/1a, HAOI0eHHE
B3aMMO/ICHCTBUS BEIIECTB C KHCIOPOAOM U YCIOBHSI BO3HUKHOBEHMS M MPEKPAIICHUs FOPEHUS
(moskapa), O3HAKOMJICHHE C O0O0pas3liaMH OKCHUJOB M ONHCAaHUE WX CBOMCTB, MOJIYy4YEHUE,
coOupaHue, pacro3HaBaHUE U MH3YYEHHE CBOMCTB BOJOpoja (TOpeHHE), B3auMOJIEHCTBUE
BoJiopona ¢ okcugoMm meau (1) (BO3MOKHO HMCMONB30BaHUE BUIACOMATEPUATIOB), HAOIIOIEHNE
00pa310B BEIeCTB KOJIUYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH PacTBOPEHNUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONW MACCOBOM 0JIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaIaMH (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), WCCIIEIOBaHUE OOpa3llOB HEOPraHUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE M3MEHEHHs] OKpPacKM HHAMKATOPOB B pacTBOpax
KHCJIOT U 1Ieslouel, u3yueHue B3aumoaeiictaus okcuaa meau (I1) ¢ pactBopom cepHON KHCIOTHI,
KUCJIOT C MeETaUIaMH, PEaKUUid HEeUTpaau3aluu, MNOJyYEeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO METajljia JAPYrMM M3 pacTBOpa COJIH, PEIICHHE HKCIEPUMEHTANIbHBIX 33734
1o Teme «BaxHenme Ki1accsl HEOPraHNYECKUX COCAMHEHUI.

Iepuonuveckuii 3akoH u Ilepunoanyeckasi cucreMa xummuuyeckux djiementos JI. U.
MenaeneeBa. CTpoenne aToMoB. XUMHYECKasl CBA3b. OKMCINTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuumn

[lepBbie MOMBITKH KIAacCU(UKAIUK XUMHUYECKHX dJeMEHTOB. I[loHsaTHEe 0 Tpymnmax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMEIbHBIC METAILIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DJIEeMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCHIIBI ¥ THIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucteMa XuMHueckux osnemeHtoB /[l U.
MenneneeBa. KopotkomepuogHass u uiMHHONEpHoAHAs ¢opMbl [lepuoanyeckoid CHCTEMBbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynnbel. dusznueckuii cMmbIci
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI FJIE€MEHTA.

Crpoenne aromoB. CoctaB aroMHbIx snuep. HW3otombl. OnekTpoHsl. CrTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMHUYECKUX DJIEMEHTOB [leproaudeckoil cucTeMbl
. WN. MenneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTa II0 €ro IOJOXKEHUIO B
Ilepuomnueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pailyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyMnnaM U Mepruojiam.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTuku. 1. . MenneneeB — yd€HbIN U TpaKJaHUH.

Xumudgeckas CBS3b. KoBanenTHas (momsipHast n HEToJIIpHas) CBS3b.
DNEeKTPOOTPULIATENHOCTh XUMUYECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE —peakuuu. [Ipouecchbr
OKHUCJICHUS U BOCCTaHOBIICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm: WM3y4eHue oOpa3OB BEIIECTB METAUIOB U HEMETAUIOB,
B321PIMOI[€I>1CTBPIC TUAPOKCHUAA UHKA C paCTBOpPAaMU KHUCJIOT U H_IGJIO'-IGI\/'I, IMPOBCACHUC OIIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue, peakiuu
pa3NioKEeHUs1, COCIMHEHHUS ).

Meoscnpeomemmoie ceasu

Peanu3anus MeXIpEeIMETHBIX CBS3CH NP U3y4CHUU XHUMHH B 8 KJIACCE OCYIIECTBIISETCS
gepe3 HCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO--HAYYHBIX TOHSATHA, TaK H IOHSATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACIBHBIX TPEMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO--HAYYHbIE TOHSATHSA: HAay4HbIA (DaKT, TUMOTE3a, TEOpHUsA, 3aKOH,
aHaJ3,  CHUHTE3,  KIacCHU(pUKAIUs,  IMEePHOAMYHOCTh,  HAOIMIOACHHWE,  JKCIICPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepusi, aToM, OJIIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO, Telo, O0OBEM, arperatrHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHIBI H3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE€3151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE TOPOJIbI, IOJE3HbIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[Tepuomnueckuii 3akoH. Ilepuomnueckas cucteMa XuMHueckux osnemeHtoB /[l U.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWHM CBOMCTB XHUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallks, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoil cucteMe u CTPOEHUEM HX aTOMOB.

CtpoeHue BemIeCTBAa: BHJbl XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIMA KPHUCTANIMYECKOW pPEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE CBOWCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanus XuMUYECKUX peaKIHil 0 pa3NIuYHbIM MpU3HAKaM (TI0 YHUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEmIoBOMYy 3(h(dekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXHUMHYECKHUE YPAaBHEHUSI.

[Tonsite o ckopoctu xumudeckol peakiuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. IloHsaTe o XuMHYECKOM paBHOBecMU. @DakKTOphl, BIHUAIOIME HA CKOPOCTb
XUMHUYECKON PEaKIUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.

OKHCAUTENHFHO-BOCCTAHOBUTENBHBIC PEAKIMU, JIIEKTPOHHBINM OallaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHHMUM OKHCIUTEIbHO--BOCCTAHOBHUTENIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a DJIEKTPOHHOTO OalaHca.

Teopust >ME€KTPOIUTUUECKON TUCCOLMAIUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M [HUCCOLMAllMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.
Crenens auccormanuy. CHUIBHBIC U CIa0bIE AIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUSI MPOTEKAHUS PEAKIUii MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHble MOHHBIE ypaBHEHMs peakuuil. CBONWCTBAa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE
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MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE pEakIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii Ixcnepumenm:. O3HAKOMIJICHHE C MOJEISIMU KPUCTALTUYECKUX PEHIETOK
HEOPraHMYECKUX BEIICCTB — METAIJIOB M HEMETa/uioB (rpadura U ammasa), CIOKHBIX BEIIEeCTB
(xmopuza HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICUCTBUS Pa3IMUHBIX (PAKTOPOB, UCCIEAOBAHUE SJIEKTPOIPOBOJTHOCTH PACTBOPOB BEILIECTB,
mpoiecca AWCCOLMAIMM KHUCIOT, IIeNodeid H coJjied (BO3MOXHO UCIIOJIb30BAaHUE BHJIEO
MaTepuasoB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIMX TPU3HAKKH TMPOTEKAHUS pPEAKIU
HOHHOTO oOOMeHa (oOpa3oBaHHME OcCajKa, BBIJCIIEHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB,
WJUTFOCTPHUPYIOUIUX TTPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKkiuid (TOpeHUe, peakiuu
paslioOKEHUsI, COCAMHEHUs), pAClNO3HABAHME HEOPraHWYECKUX BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIMN HA HOHBI, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTanibl U X coeTUHEHUS

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMeTaJIaMH,
menoyamu).  Xjopoogopon. ConsiHas KHUCIOTa, XMMHUYECKHE CBOICTBA, IOJIy4eHUE,
npuMmeHenue. JleificTBue xjopa 1 XJIOpOBOJOPO/Ia HAa OPraHU3M 4YeJioBeKa. BakHelme Xiaopuast
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapaktepuctuka syeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpPOEHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MUECKHE CBOWCTBAa TPOCTBIX BEIIECTB —
KHACJIOpOAa M Cepbl. AJUTOTPOTIHbIE MOTU(PHKAIIMNA KUCIOPOJIa U cepbl. XUMHUECKUE CBOMCTBA
cepol. CepoBoaopoa, cTpoeHue, (U3MYECKHe M XUMUYeCKHe cBOMcTBa. OKCHIBI CEphl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NUYECKHEe M XUMUYECKHE CBOWCTBA
(oOmme Kak TPEACTaBUTENSI Kiacca KHUCIOT W crnenududeckue). XUMUYSCKHE PEaKIuH,
JeKalue B OCHOBE MPOMBIIIJICHHOTO croco0a MoJdydeHHs cepHoi Kuciotel. [Ipumenenue
cepHoit KuciaoTel. Coyi CepHOM KUCIOTHI, KAYeCTBEHHAs peakius Ha cynb(par-uoH. Haxoxnenue
ceppl M €€ COeOUHEHMH B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeW Ccpeabl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mas xapakrepuctuka d1eMeHTOB VA-rpymibl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUsA. A30T, paclpocTpaHeHue B npupoae, (usnueckue u
XUMHUYecKue cBoiicTBa. KpyroBopot azora B mpupoje. AMMHAK, ero (pusnueckue U XuMU4ecKue
CBOJCTBa, MoyueHue u npumeHeHne. Conu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHenne. KadecTBeHHas peakiusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ MOJIydyeHue,
¢dbusznueckue M XUMHUYECKHE CBOHCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHUHEPATBHBIX
ynoopeHuii. XumMuueckoe 3arps3HeHrne OKPYKaIoIIeH cpeabl COSTUHEHUSIMHU a30Ta (KUCIOTHbBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
docdopa, dpusznueckue u xumudeckue cBoictBa. Okcun docdopa (V) u docdopHas kucnora,
¢u3nyeckue M XMMHUYECKHE CBOIcTBa, mosyueHue. Vcmosib3oBaHue ¢(ocdaroB B KayecTBe
MUHEPAIBHBIX YI0OPEHHIA.

OO6mass xapaktepuctuka s1meMeHTOB |V A-rpymmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUsS. YTJIEepo/I, alUIOTPOIHbIE MOIU(UKAIIMU, PACTIPOCTPAHEHHE B
npupojie, pusnueckue U XuMudeckue cBoiictsa. Ancop6uus. KpyroBoport yriepoja B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYecKHe U XMMUYECKHE CBOWCTBA, JCUCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHHEe U TPUMEHEHHE. DKOJOTUYEeCKUE MPOoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMNOTEe3a TI00ATFHOTO TIOTEIUICHUS KIIMMaTa, MapHUKOBBIA d(ddekt. YronbHas KucioTa u eé
conmu, X (pu3MYeckne W XUMHUYECKHE CBOWMCTBA, IMONyueHUE W TpuMeHeHue. KadecTBeHHas
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peakuus Ha  KapOoHar-uonbl. Mcmomnb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHbIe MOHATHA 00 OPraHUYECKHX BEIIECTBAX KAK O COCNMHEHMAX YTiepoja
(MeraH, 5TaH, OSTHJIEH, aUETHJEH, 3TAaHOJ, TJIMIEPHH, YyKCyCHas kuciora). I[IpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), MPOAYKTHl HUX MepepaboTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBINIIICHHOCTH. [IOHATHE 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpPraHNYeCKUX U HEOPraHMUECKUX COCTHMHEHUM.

Kpemunii, ero ¢usnvyeckne W XHMUYECKHE CBOWCTBA, MOJYYEHHE W TPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue npencraBieHus o6 okcujge kpemuHus (1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimme
CTPOUTEINIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€3011aCHOTO HCIIOJIE30BAHMSI CTPOUTEIHHBIX MAaTEPHUAIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuit IKcnepumenm: V3ydeHHE 00paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTBHI, MPOBEACHHWE KAYEeCTBEHHBIX pPEAKIWH Ha XJIOPUA-HOHBI M HAOIIOICHHE
MPU3HAKOB HMX TPOTEKAHWsS, ONBITHI, OTpakarolmue (HU3NUECKHe W XUMHUYECKHE CBOHCTBA
TaJIOTEHOB U X COEIUHEHHH (BO3MOKHO HMCIOJIb30BaHHE BHAEOMATEPUAIOB), O3HAKOMIIEHUE C
oOpasmnamMu XJ0puI0B (TaJOTEHUIOB), O3HAKOMJICHHE C 0Opa3laMu cepbl U €€ COCITMHECHUSIMHU
(BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), HAOMIOJCHUE TMpoliecca OOyriMBaHHS caxapa
MOJT JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI, HM3YYEHUE XUMHUYECKUX CBOWCTB
pa30aBiIeHHONH CEpHOW KHUCIIOTHI, MPOBEJACHHE KAUECTBEHHOM peakluuu Ha CcyibpaT-uOH U
HaOMo/IeHNe TpHU3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMM a30Ta,
dochopa m uX coenvHEeHHM (BO3MOXHO WCIIOJIB30BAHME BHJICOMATEPUATIOB), OOpa3aMu
a30THBIX W (OChOPHBIX YIOOpEHUH, TOJydyeHHe, COOMpaHUE, pPACIO3HABAaHWE W HW3YYCHHE
CBOMCTB aMMMaKa, IPOBEICHHE KaueCTBEHHBIX peakiuil Ha MOH aMMOHUS U (ocdaT-uoH u
M3Yy4YeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMO/JICICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIOTHI
C MEeJbI0 (BO3MOYKHO MCIOJIb30BAaHUE BHUICOMATEPHAIIOB), U3YUEHUE MOJENIeNH KPUCTAUIMYECKUX
peméTok anmMasa, rpadurta, QyaepeHa, 03HAKOMIICHHE C MPOIIECCOM aJCOPOITMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHBOrasa, IMOJIydeHHE, cOoOHpaHue,
pacrno3HaBaHHe U U3y4E€HUE CBOMCTB YIJIEKHCIIOTO ra3a, IpoBeJeHHe Ka4yeCTBEHHbIX peakluuil Ha
KapOOHAaT W CHJIMKAT-WOHBl W U3YyYEHUE NPHU3HAKOB UX IMPOTEKaHUs, O3HAKOMIICHHE C
MPOJYKIMEH CUIMKATHOM MPOMBIIIJIEHHOCTH, PEHICHHE SKCIIEPUMEHTAJIBHBIX 3ajjad M0 TeMe
«Baxxneliue HeMeTaIbl U UX COEIUHEHUSD.

MeTaaabl 4 UX COeTMHEHHS

OO0mrasi xapakTEpUCTHKAa XWMHYECKHX JJIEMECHTOB — METAUIOB Ha OCHOBAaHHHM HX
noJjioxxeHus B [lepuoandeckoi cucreme xumuueckux sniementoB JI. . MenzeneeBa u crpoeHus
atoMoB. CTpoeHue MeTaJIoB. Meramuyeckas CBsI3b M METaUIMYECKas KpUCTaJUTMYecKast
pemérka. DJNEKTPOXUMUYECKUN pAl HanpsHkeHUd MeTaioB. DU3MYECKHME U XUMHYECKUE
cBoiicTBa MeTtaiioB. OOmue crnocoObl moxydeHus MeTaioB. [loHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyT'YH, JIOPATIOMUHHM, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[Ilenounble MeTaibl: noJjiokeHue B Ilepuoanueckoil cucTeMe XMMHUUYECKUX DJIEMEHTOB
. . Menneneesa, cTpo€HUE UX aTOMOB, HAaXOXKJIeHHUE B npupoae. PU3ndecKue U XMMHUYECKUe
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THAPOKCUABI HATpus U Kanus. [IpuMmeHnenue
MIEJIOYHBIX METAJIIOB U UX COCIMHEHMH.

[[lennoyHO3EMENBHBIE METAJUIBI MAarHuid W KalbLMK: TOJIO)KeHHE B llepumoamyeckoi
cucreMe Xxumuueckux siaeMeHToB J[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaxOXKJICHHUE B
npupozae. Ou3znueckue U XMMUYECKHE CBOMCTBA MarHus M Kaiblus. BaxHelmune coeauHeHust
KanmbIust (OKCH]I, TUIPOKCH], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUSI.



Anromunuii: nosioxxenue B llepuonnyeckoil cucreMe XuMHUeckux ayieMeHToB [l .
MenneneeBa, CTpoeHHE aToma, HaxoXKJeHHe B npupoje. Pusnueckue U XMMHYECKUE CBOMCTBA
aIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCHU/IA ATFOMUHHUSL.

Kene3o: nonoxenne B Ilepuonnueckod cucreMe XuMuueckux siemeHToB . .
MenneneeBa, CTpoeHHE aToma, HaxoXKJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
xene3a. Oxcuzpl, Tuapokcuasl U coim skenesa (1) u sxemesa (l11), ux cocra, cBoiicTBa U
[IOJIyYEHHUE.

Xumuueckuii IKcnepumenm. O3HAKOMIIEHHE ¢ OOpa3llaMH METauIOB M CIUIaBOB, HMX
(GU3NYECKUMHU  CBOWMCTBaMH, H3y4YE€HHE pE3YJIbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
HCI0JIb30BAHNE BUJEOMATEPUAITIOB), 0COOEHHOCTENW B3aUMOJEHCTBUS OKCHIA KabLMs U HATPUS
¢ BO/1I0M (BO3MOYKHO MCIIOJIb30BAHME BHIEOMATEPUAIOB), UCCIIE0BAHNE CBOICTB KECTKON BOJBI,
mpolecca TOPeHHsl JKelle3a B KUCIOpoJe (BO3MOXKHO MCIIOJNb30BaHUE BHUAEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEaKIii Ha MOHBI: MarHUsl, KaJbIHsl, aTIOMUHIS, ITUHKA,
xenesa (I1) u xemeza (I1l), menu (Il), HaGmromeHne W omHMCaHWE MPOIECCOB OKPAITUBAHUS
TUTAMEHU MOHAaMH HATpHs, Kalus W KaJbIHs (BO3MOKHO HCIIOJIb30BAaHHME BHICOMATEPUAIIOB),
uccliieoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHUS M THIPOKCHAA IIMHKA, PEIIeHUE
AKCTIEPUMEHTATBHBIX 33134 10 TeMe «BaxxHelne MeTaubl 1 UX COCIHHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTepuaibl B MOBCEAHEBHON JKHU3HM YeoBeKa. be3omacHoe ncrnosib30BaHue
BE€HIICCTB U XHUMHWYCCKHUX peaKHI/Iﬁ B 6I)ITy. HepBaﬂ ImoMoImp HOpH XUMHUYCCKUX OXKOTrax H
OTpPaBJICHUSIX.

XUMHYECKOEe  3arps3HEHHE  OKpyXKawmed  cpeasl  (TpeaenbHas — JOMyCTHMAs
KOHIIeHTpamus Bemects, naiee — [1JIK). Poas xumun B penmeHnn S9KOJIOTHYECKUX TPOOIIeM.

Xumuueckuit IKcnepumenm: Wu3ydeHHE O0Opa3LOB MaTepuanoB (CTEKJIO, CILIaBb
METaJJIOB, MOJIMMEPHBIE MaTepUabl).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3EH MpU U3y4eHUH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISFOIIUXCS] CHCTEMHBIMH JUTsl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4dHbIH (DakT, rUmores3a, 3aKOH, TEOPHs,
aHalv3,  CHHTE3,  KilaccUpHUKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, MAPHUKOBBINA 3P PEKT, TEXHOJIOT U, MAaTEPUAIIBI.

Oduzuka: marepusi, aToM, OJIIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUA, H30TOIbI,
pPaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKU 3apsl, MPOBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAIMYECKas pEIIETKa, CIUIaBbl, (QHU3NYECKHE BEIUYHHBI,
€AMHUIBI U3MEPEHUs1, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/bl, COHIIE.

buonorus: gorocunres, apixanue, Ouocdepa, SKOCUCTEMa, MUHEpaIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpalIbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOMaeMbl€, TOIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3YNbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYUeHHsI XMMUU B €MHCTBE Y4eOHOU M BOCIMTATENILHOU JIESTEILHOCTH
B COOTBETCTBHH C TPAIUIHMOHHBIMH POCCHHCKMMHU COIUOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSMH, TPUHATHIME B OOIIECTBE MpaBHJIAMH M HOpPMaMH TOBEACHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLMAIN3AIMN O0YJarOIIUXCSL.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCA
CHCTEMOW MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAIMH M PACIIMPEHHE OTBITA JIEATEIHLHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

- IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJIEIUIO, TMOHWMAHHUS 3HAYCHUS XMMHUYECKOH HAayKd B JKU3HH COBPEMEHHOTO
oOrmiecTBa, CIIOCOOHOCTH BIAJIETh TOCTOBEPHOW MH(MOpMAIEel O MEepeOBhIX JOCTH)KEHUSAX H
OTKPBITUSIX MHUPOBOUM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOUCTBE MUpPA K OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

- TIPEJICTABJICHUS O COIMAIBHBIX HOpPMaxX M MpaBHJIAX MEXJINYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, = KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
yueOHO-HCCIIEeIOBATEIbCKOH, TBOPYECKONH W JPYrUX BHUAAX [ESITEIHHOCTH, TOTOBHOCTH K
pazHooOpa3HOM COBMECTHOW JEATEIbHOCTU MpPH BBHIMOJHEHUHM Y4eOHBIX, MO3HABATEIbHBIX
3aj1a4, BBIIOJHEHNH XUMHYECKAX SKCIIEPUMEHTOB, CO3aHUM YIEOHBIX MTPOEKTOB, CTPEMIICHH S
K B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIM B TIPOLIECCE ATOM ydeOHO! NesaTeTbHOCTH, TOTOBHOCTH
OLIECHMBATh CBOE TOBEICHHE W TOCTYNKM CBOMX TOBApUILNEH C TMO3WIMU HPABCTBEHHBIX M
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

- MHPOBO33PEHYECKHE TMPEACTABICHUS O BEHNIECTBE W XHMHUYECKOW peaKiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOIINE OCHOBY IS
NOHUMAHUS  CYIIHOCTH HAay4HOM KapTHHBI MHpa, MPEACTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJBI, B3AaUMOCBS3SX YEJIOBEKa C MPUPOJHON CPENoi, O poJH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

- TIO3HABaTeIbHBIC MOTHUBBI, HAlPABJICHHBIC HAa MOJYYCHHE HOBBIX 3HAHUI MO XHMUHU,
HEOOXOoMMbIe Uil OOBSICHEHHS HAOMIOJaeMBIX MPOLIECCOB MW SIBICHUH, IO3HABATEIbHOM,
MHQOPMAIIMOHHOW W YHUTATENILCKOH KYIbTYyphl, B TOM 4YHCJE HaBBIKOB CaMOCTOSITEIBHON
paboThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHOW JIUTEPATypOd, MOCTYIHBIMH TEXHUYECKUMHU
cpencTBaMu HHQOPMALIMOHHBIX TEXHOJIOTHIA;

- MHTEpeC K 00y4YEHHIO U O3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON M MCCIIEI0BATEIbCKOM NEATEIIFHOCTH, K OCOZHAHHOMY BBIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

- OCO3HaHWE LEHHOCTH >XM3HM, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 KHU3HM, OCO3HAHUE TOCIEJICTBUA M HENpPUSATHE BPEIHBIX
NpUBbIYEK (YHOTpeOJIIEHUs! aJKOTroJisi, HAPKOTUKOB, KypeHMs), HEOOXOIUMOCTH COOIIOJICHUS
paBUi O€30MAaCHOCTH IMpU OOpAIIeHHH ¢ XUMHUYECKMMH BELIECTBAMH B OBITY U pealbHOU
KHU3HU;

5) TPy/A0BOT0 BOCTIUTAHUS

- HHTEepeC K NPAaKTUYECKOMY H3Y4eHHUIO0 mpodeccuil M Tpyda pa3IMdHOIO poja,
yBOKEHHE K TPYAy M pe3yJlbTaTaM TpPYIOBOW JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE
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MPUMEHCHHSI TPEJAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIA BHIOOP WHIUBUIYAIBHON
TPAaeKTOPUHU TMPOJIOJKEHUsI 00pa30BaHUs C YIETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMHH, OOINECTBEHHBIX HWHTEPECOB W TMOTPEOHOCTEH, ycmemHol mpodecCHoHaIbHOMI
JEATENbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCS B
npoeccuoHaIbHOU cpeie;

6) IKOJIOTNYECKOT0 BOCTIUTAHHUSI:

- DKOJIOTHYECKH LEIecO00pa3HOe OTHOUICHWE K NPUPOAE KaK MCTOYHUKY >KM3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMUS, MMOHMMAHUE IIEHHOCTHU 3JI0POBOr0 M Oe30macHoro odpasza
KU3HH, OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (PHU3MYECKOMY U TICHXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS TpaBUI OE30MIaCHOTO TIOBEICHUS MpU paboTe ¢
BEIIECTBAMHU, a TAK)KE B CUTYAIUX, YTPOXKAIOIINX 3/I0POBBIO M KHU3HH JIFO/ICH;

- CIIOCOOHOCTH MPHUMEHSTh 3HAHMSA, TIOJTydaeMble IPU W3YUYCHUH XUMHH, JJIST PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYKAKOIIEW MPUPOJHOW CperoH, JUI TOBBIIEHUS YPOBHS
HKOJIOTUYECKOH KYIBTYpBl, OCO3HAHMS TJIOOAIBHOTO XapakTepa JKOJIOTMYECKHX MpoOieM u
MyTell WX pemeHus] MOCPEICTBOM METOJ0B XHUMHH, IKOJOTHUYECKOTO MBIIUICHHS, YMEHHS
PYKOBOJICTBOBATHCSI IM B MTO3HABATEIBHOM, KOMMYHHKATHBHOM 1 COITUAIEHON TIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meTampenMeTHBIX PE3yJbTAaTOB BBHIACIAIOT 3HAYMMBIC N1 (POPMHUPOBAHUS
MHPOBO33pEHHsI OOIIEHAYYHbIC TTOHATHUS (3aKOH, TEOPHs, IPUHITUII, THUNOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JPYTOE€.), KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYIHBIX YI€OHBIX
MpeAMETaxX M MO3BOJISIOT HA OCHOBE 3HAHUHM U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHHE
0 TIEJIOCTHOM HAyYHOUM KapTHHE MHUPA, U YHUBEPCAIbHBIC YIeOHbIE JCHCTBUSA (I03HABATEIHHBIC,
KOMMYHHMKATHBHBIE, PETYIATUBHBIE), KOTOpble oOecneunBaroT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUEOHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBble Jornyeckue 1eMCTBUSA:

- YMEHHUS MCHOJIb30BaTh IMPUEMBI JIOTUYECKOIO MBIIIJIEHUS IPH OCBOCHHM 3HAHMIL:
pacKpblBaTh CMBICI XUMHUYECKMX TOHSITUH (BBIAENATH UX XapaKTEpHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHATHUSAMH), UCIIOIb30BATh MOHATHUS JUIsI OOBSICHEHHS
OTIENbHBIX (DAKTOB M SBJCHHI, BBHIOMpPATh OCHOBAaHUS W KPUTEpUU i KiaccU(UKALUU
XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKLMM, yCTaHABJIMBATH IPUYUHHO-CIICCTBEHHBIE
CBSA3M MEXAY OOBEKTaMH H3y4CHHS, CTPOUTH JIOTHYECKHE pacCyXIeHUus (UHIYKTHUBHBIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOUCHHUS;

- yMEHHE T[pPUMEHSATh B Ipollecce TO3HAHUSA TOHATUA  (TPEeaMETHBIE U
MeTanmpeaMeTHbIe), CHMBOJIMYECKHE (3HAKOBBIC) MOJENIH, HCHOIb3yeMble B  XUMHH,
peoOpa3oBhIBATH MIMPOKO MPUMEHSIEMbIE B XUMUHM MOJIEIbHbBIC MTPEICTABICHHS — XUMUYECKUI
3HAaK (CHMMBOJ 2JIEMEHTa), XUMHUYeckas (opMmyla M ypaBHEHHE XMMHUYECKON peakiuu — MpU
pelieHnd y4eOHO-TIO3HABATENbHBIX 33a4, € Y4YETOM OTHX MOJEIBHBIX MPEACTABICHUI
BBISIBIISITH M XapaKTEPU30BATh CYLIECTBEHHbIC MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX
BEIIECTB M XMMHYECKUX pPEaKIui, BBIABIATH OOIIKME 3aKOHOMEPHOCTH, MPUYHHHO-
CJIE/ICTBEHHBIE CBSI3M U MPOTHUBOPEUMS B U3y4aeMbIX MTPOIECCaX U SABJICHUSIX.

ba3zoBble uccienoBarebcKue 1eHCTBUA:

- YMEHHE HCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA MMO3HAHUS, a
Takke B KayecTBe OCHOBBI /sl (OPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHU;

- MPUOOpPETEeHNE OMBITA N0 TUIAHUPOBAHUIO, OPTaHU3AIMN U TIPOBEACHUIO YUEHUYECKHIX
AKCMEPUMEHTOB, YMEHHE HaOII0JIaTh 3a XOJIOM TpOIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3yabTaT, GOpMyIupoBaTh 0OOOIIECHNS W BBIBOJIBI IO PE3yabTaTaM MPOBEAEHHOTO OMBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeIaHHOM paboTe.
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Padora c undopmanueii:

- YMEHHE BbIOMpPATh, aHAJTU3UPOBATh U WHTEPHIPETHPOBATH WH(POPMAIMIO Pa3TMYHBIX
BUJIOB M (POPM TPEACTABJICHUS, TOTYYaeMYIO0 M3 PA3HBIX MCTOYHHKOB (HAYYHO-TOIMYJSpHAsS
aUTepaTypa XMMHUYECKOTO COJIEpXKaHMs, CIpaBOYHBIE TMocoOus, pecypcsl MHTepHeTa),
KPUTHYECKH OIICHUBAThH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

- yMEHHE TMPHUMEHATh pa3jINYHble METOJABl M 3alpochl IMpH TOUCKE H O0TOOpe
WHGOpPMAIMA M COOTBETCTBYIONIMX JaHHBIX, HEOOXOIMMBIX JUIsl BBITIOJHEHUS Y4eOHBIX WU
MO3HABATEIBHBIX 3a71a4 ONPEEIIEHHOTO THIIA, TPUOOPETEHHE OTBITa B 00JACTH UCTIOIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTHH, OBJIAJCHHE KYJIbTYPOH  aKTHBHOTO
WCTIOJIb30BAHUST PA3IUYHBIX MOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO
dopmy mpencraBieHus HHOOPMAIMM W WLTIOCTPUPOBATH pEIIaeMble 33Ja4d HECIOKHBIMH
cXeMaMu, AuarpaMMaMHu, ApyrumMu popMamMu rpaduky U UX KOMOMHALUSAMY;

- YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBAaTh B Ipolecce Y4eOHON U MCCleqoBaTeIbCKOM
NEATeNbHOCTH WH(GOPMAIMIO O BIMSHUU TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3scTBa U
TpaHCIIOPTa Ha COCTOSIHUE OKPYKAIOLIEeH MPUPOTHOU CPEIbI.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

- YMEHHUs 3aJaBaThb BONPOCHl (B XOJA€ auaiora M (WiIM) JUCKYCCHM) 1O CYILIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUpPOBaTH CBOM IMPEAJIOKEHUS OTHOCHUTEIbHO BBINOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

- YMEHUS TPEJICTABIATH TOIYYECHHBIE PE3yAbTAaThl MMO3HABATEIHHON IESITEIHHOCTH B
YCTHBIX M THUCHMEHHBIX TEKCTaX; JenaTh MPE3CHTAI[MI0 pPe3yJbTaTOB  BBITOJHEHHS
XUMHUYECKOTO  JKCIIEpUMEHTa  (JJabopaTOpHOTO  OMbITA, JIAOOpaTOpHOW  PabOTBI  TIO
UCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

- YMEHHUS y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHOM
U UCCIIEIOBATENbCKOM EATeNbHOCTH MPU PEIICHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuy&Ta
O0IMX MHTEPECOB M COTJIACOBAHMS TO3MIUI (0OCYXIEHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHAIUSI COBMECTHBIX JIEUCTBUMN, ONpeieNieHUEe KPUTEPUEB 110 OIICHKE KaueCcTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIE 1eCTBUA:

- YMEHHE CaMOCTOSITEJIbHO OMNpeAeisaTh ILeNu  JCSITeNbHOCTH, IUJIAaHUPOBATD,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO ACSTEIHLHOCTD,
BbIOMpaTh Hanbosiee A(h(HEKTUBHBIE CMOCOOBI PEIICHUsS Y4EeOHBIX M TO3HABATEIBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh MU KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM JIEHCTBUN MHpU
BBITIOJIHEHUH 33JaHUN ¢ y4ETOM TMOJyYeHHUsI HOBBIX 3HAHUH 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMSIX, OLICHUBATh COOTBETCTBHE MOJIYYSHHOIO pe3ysibTaTa 3asiBICHHOMN LIENH,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocrtaBe mpenMeTHBIX pe3ylbTaTOB MO OCBOSHUIO 005S3aTENbHOTO COJIEp>KaHus,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodeld mpOrpamMMoii, BBIACISIOT: OCBOCHHbBIC
oOy4arouMMuCsl Hay4yHble 3HAHMS, YMEHUS U CIOCOObI JEHCTBUH, crenuduueckue i
peaMeTHON 06nacTu «XuUMUs», BHIBl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEepHpEeTalluy, MpeoOpa3oBaHUI0O M TMPUMEHEHUI0 B Pa3IUYHBIX YYEOHBIX U HOBBIX
CUTYaIUSX.

K koHIly 00yueHus B 8 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

o pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX TOHSATHHA: aTOM, MOJIEKyJa,
XUMHMUYECKUN D3JIEMEHT, MPOCTOE BELIECTBO, CIOYKHOE BEIIECTBO, CMECh (OJHOpPOJIHAS H
HEOJTHOPO/IHAsA), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JII XUMUYECKOTO JIEMEHTAa B COEIMHEHUH,
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MOJISIpHBI 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb, JJICKTPOOTPHUIATEILHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasi PEaKIus, KIaCCU(PUKAIUs PEaKlUid: peakiluu COCTUHEHUS, PEaKIuu
pa3NoKEHUs, PeaKIMh 3aMEIICHUs, peakiuu OOMEHa, IK30- U DHIOTCPMUUYCCKUE PEaKIIHH,
TEIUIOBOM 3¢ (deKkT peakmuu, SAPO aToma, SIEKTPOHHBIN CIOW aroma, aTOMHas OpOUTAb,
paanyc atomMa, XMMH4YecKasi CBsI3b, MOJISIPHAs U HETIOJISIPHAsl KOBAJICHTHAsS CBSI3b, HOHHASI CBSI3b,
WOH, KaTHOH, aHHMOH, PAacTBOp, MaccoBas JOJsi BellecTBa (MPOLIEHTHAs KOHIICHTpAlUs) B
pacTBope;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHM U TPUMEHSTH
9T TIOHATHUS IIPHU ONUCAHUU BEIIECTB M UX MIPEBPAILICHHI;

. UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBJICHUS (OPMYN BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIINI;

J OTIPENIETISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSUHEHUSX, CTEIICHb
OKUCTICHUS DJIEMEHTOB B OWHApHBIX COCAUHEHUSAX, NPUHAIICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeIUWHEHUN Mo GopMyliaMm, BUJl XUMUYECKON CBS3U (KOBaJIEHTHAs U
HMOHHAs1) B HEOPraHUYECKUX COCTMHCHUSX;

. packpsiBaTh  cmbicn  Ilepmogmueckoro  3axkona J[. M.  Menneneesa:
JEMOHCTPUPOBATh TOHUMAaHUE TIEPUOIUUECKON 3aBUCUMOCTH CBOWCTB XUMHYECKUX 3JIEMEHTOB
oT ux mojoxkeHuss B Ilepuoamyueckoil cUCTeME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApO;

. OTIMCBHIBATh W XapaKTEpH30BaTh TabmuuHyro Gopmy lleproanueckoid CHCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3InyaTh MOHITHS «TJIaBHas moArpymmna (A-rpymnma)» u «mobodHas
noarpynna (b-rpynma)», manble ¥ GOJbIIME TEPUOMABI, COOTHOCUTH O0O3HAUEHUs, KOTOpbIE
nmMeroTcst B Tadnune «llepronnueckas cucrema xumuaeckux anmeMmeHToB . . MenneneeBay» ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
s1pa, 0011ee YHCII0 JIEKTPOHOB U PACIIpeIeNICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

o KJIacCUPUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOpPraHWYecKHe BEIEeCTBa,
XUMHYECKHE peakiuu (10 YUCIy U COCTaBy yYacCTBYIOIIUX B PEaKIUU BEIIECTB, 10 TEIIOBOMY
sddexry);

. XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA  BEIECTB
pa3IMYHBIX KJIACCOB, TOATBEPXKAas ONMCAaHUE TNPUMEpPaMH MOJEKYJISPHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

L4 IMPOIrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBHCHMOCTH OT HX Ka4€CTBCHHOI'O
cocCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX;
L4 BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYISAPHYIO W MOJIAPHYIO MacCChl BCEIICCTB,

MacCOBYIO JIOJIF0O XMMHUYECKOI'0 3JIeMEHTa 10 (hopMyIie COeIMHEHHs, MaCCOBYIO JIOJIIO BEILECTBA
B PAacTBOpE, IPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN peaKiii;

J IPUMEHSATh OCHOBHBIE OIEPAlMM MBICIUTEIBHONW JEATeNbHOCTH — aHalu3 U
CHHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3alMI0, KIACCU(PHUKAIINIO, BBISIBICHUE TPUYHMHHO-
-CIC/ICTBEHHBIX CBA3€M — M U3y4eHHUs CBOMCTB BELIECTB M XMMHUYECKMX peakuui,
€CTECTBEHHO-HAyYHbIE METOJAbl I03HAHUS — HAOIIOACHUE, M3MEpEHHe, MOJEIUPOBaHUE,
HKCIEPUMEHT (peaJIbHbIA U MBICIICHHBIN);

J ClleZIoBaTh IpaBHJIaM IMOJIb30BaHMS XMMHUYECKOW NOCyIoi U 1abopaTOpHBIM
o0opyJoBaHHEM, a TakXke MpaBWiIaM OOpalleHus ¢ BeIIeCTBAMM B COOTBETCTBUU C
MHCTPYKLHUSAMHU MO BBINOJHEHUIO J1a0OpAaTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U
cOOMpaHUI0 ra3000pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOJA), IPUTOTOBICHUIO PACTBOPOB C
ONpENCIEHHON MaccOBOM [JOJIEH pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XMUMHMUYECKHE DKCIEPUMEHTHI 110 PAaclO3HAaBAaHUIO PACTBOPOB ILEIOYEH M KHUCIOT C MOMOIIBIO
MH/UKATOPOB (JakMyc, (heHoIPTaNeHH, METUIIOPAHXK U JPYTHE).

K xoHIly 00yueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHUI:
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J PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHH: XMMHUYECKHU HIIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEILLECTBO, CJIOKHOE BELIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKash pPeaKkius, XUMHYecKas CBA3b,
TETIOBON (P (PEKT peaknuu, MOJb, MOJIIPHBII 00BEM, PacTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIIUTHI,
AIIEKTPOJIMTUYECKAs JIUCCOIMANNS, PEAaKIUU HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMble M HEOOpaTUMbIE PEAKLUH, OKHCINUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu, OKHUCIUTENb, BOCCTAaHOBHUTENIb, OKHCIEHHE U BOCCTAHOBJIEHUE, AJUIOTPOIIMS,
aM(pOTEepPHOCTh, XUMHYECKAast CBSA3b (KOBAJICHTHAsS, MOHHAS, METAJUTMYECKAs), KPUCTAJUTHYECKAs
pemérka, KOppo3us METajulOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM peakluu, HpPeesIbHO
nonycrtuMmas konuentpanus 111K Bemecrsa;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKUX IMOHSATHH M TPUMEHSTH
9TH MOHSATHUS TIPH OTIMCAHUY BEIIECTB U UX MTPEBPANCHUIA;

J WCII0JIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHUS (OPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIH;

J OTIpENIeNATh BAJIEHTHOCTh W CTENEHb OKHCICHHS XHMHYECKUX ODJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO0 COCTaBa, NPUHAJIEKHOCTb BELIECTB K ONpeAeNEHHOMY Kiaccy
COCIIMHEHUH 10 opMyliaM, BUJ XUMUYECKOH CBS3U (KOBAJICHTHAsI, HOHHAS, METAJUTMYECKAas) B
HEOPraHWYECKUX COCTUHEHUSX, 3apsii MOHA 10 XUMHYECKOW (opmylre, XapakTep Cpelsl B
BOJHBIX PpAacTBOpaXx HEOPraHWYECKUX COCIUHEHWH, THII KPHUCTALTUYECKON  pEImETKH
KOHKpETHOTO BEIIECTBa;

. packpsiBaTh cMbicn  [lepuwommueckoro 3axkona JI. WM. MeHneneeBa u
JEMOHCTPUPOBATh €r0 TOHMMAaHHWE: OINUCBHIBATH W XapaKTepU30BaTh TAaONMHYHYIO (HopMy
[lepronveckoit cHCTEMBbl XUMHUYECKAX JIEMEHTOB: pa3jiHyaTh MMOHSTHS «TJIaBHAs MOJTpyIIa
(A-rpynma)» u «mmo6ounas noarpymnma (b-rpymma)», manbie 1 0oJbIINe TEPHOIBI, COOTHOCHTD
o0o3Ha4YeHMs, KOTOpble HMMEIOTCS B  MEpPUOAMYECKON  Tabiuue, C  YHCIOBBIMU
XapaKTEepUCTUKaMH CTPOEHHUS aTOMOB XMMHMUECKHX DJIEMEHTOB (COCTaB M 3apsj siapa, oliiee
YUCJIO DJIEKTPOHOB MW paclpeleiieHue WX 10 D3JEKTPOHHBIM CJOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUH B Mpeaenax MabIX
MIEPHOJIOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX aTOMOB;

o KJIacCU(QUIIMPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHMYecKHe BEIIeCTBa,
XUMHYECKHE peakiuu (10 YUCIy U COCTAaBy yYacCTBYIOIIUX B PEaKIUU BEIIECTB, 110 TEIIOBOMY
3¢ deKTy, 10 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUUECKUX 3JIEMEHTOB);

o XapakTepu30BaTh (OMUCHIBaTh) OOIIKME U crelu(UUecKue XMMUYECKHe CBOMCTBA
MIPOCTBIX U CIOYKHBIX BEIIECTB, MOATBEPXKAAst OMUCAHNE MPUMEPAMH MOJIEKYISPHBIX U HOHHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHi;

. COCTaBIIATh YPAaBHEHUS DIIEKTPOJUTHYECKOW NUCCOIMAIMUA KHUCIOT, HIeNouel U
COJIeH, TIOJTHBIE M COKpAIIEHHBIC YpaBHEHHS pPEakIMil HOHHOTO OOMEHa, YpaBHEHUs peaklIui,
MOATBEPKIAIOLIUX CYIIECTBOBAHME T€HETUYECKOW CBS3U MEXKY BEIIECTBAMHU PA3IUYHBIX
KJIaCCOB;

L4 PaCKphbIBATb CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
IoCpCaACTBOM COCTABJICHUA SJICKTPOHHOI'O OanaHca 3THX peaKHHﬁ;

L4 ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTpOCHUA,
BO3MOKHOCTH TPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBHUSAX;

° BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYISIPHYIO W MOJIIPHYHO MACChl BCIICCTB,

MacCCOBYIO JOJIO XUMHUYCCKOTO 3JICMCHTA 110 (I)OpMy'J'IC COCAMHCHUA, MAaCCOBYIO NOJIFO BCIICCTBA
B pacTBOpPEC, MPpOBOANUTH paC‘léTH IO YpaBHCHHIO XUMHYIECKOU pCaKkuuun;

L4 CO6J'IIO,Z[aTL IpaBHJia IIOJIB30BAHUS XHMHYECKOH HOCY,Z[OI71 n J'Ia60paTOpHI>IM
O60py,Z[OBaHI/ICM, a TakKiKC IIpaBUJid o6pameHH$1 C BfmeCTBaMu B COOTBCTCTBHHU C
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WHCTPYKIUSMU TIO BBITIOJHEHUIO JTaO0OPATOPHBIX XHUMHYECKUX ONBITOB IO TOJYyYCHHUIO U
cOOMpaHMIo ra3000pa3HbIX BENIECTB (aMMHaKa U YTIEKHCIIOTO Ta3a);

. MPOBOJIUTh PEAKIMHU, TMOATBEPHKAAIOIINE KAYECTBEHHBIA COCTAaB Pa3IMUHbBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMUA-, HOAUI-, KapOboHaT-, docdart-,
CWIHKAT-, Cyab(aT-, TUIPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI W3YYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

. MPUMEHATh OCHOBHBIC OIEpPALMA MBICIUTEILHON NEATEIbHOCTA — aHaIu3 |
CUHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHCTEeMaTH3alMI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHUsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMM, €CTeCTBEHHO-HAy4YHBIC
METO/Ibl MO3HAHUSI — HAOJIO/IEHNUEe, U3MEPEHUE, MOJICIUPOBAHNE, IKCIEPUMEHT (pealbHBIN U
MBICJICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe (LI (PPOBbHIE)

n/n HauMeHoBaHHne pa3aejioB U TEM NMPpOorpaMmMmabl Beero KOHTpOJIbeIe HpaKanecxne oﬁpasoBaTe.Hbele pecypesI
padoTshI padoThI
Paszpges 1. IlepBoHayaibHble XUMHYECKHE MOHATUSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 > bubmmoreka [IOK
' MPaKTHYECKOM JIESITeTbHOCTH YeJI0OBEKa https.//m.edsoo.ru/7f41837c
bu6moreka [IOK
12 BeniecTBa u XuMHUYeCKUE peaKIuu 15 1 https.//m.eds00.ru/7f41837¢
Hroro mno pazmeny 20
Pa3nen 2. BaxkHelue npeacTaBuTe 1l HEOPraHMYEeCKUX BeleCTB
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 1 httpssfrgg(;??uﬁaljﬁwc
2.2 Bonopoa.ITonsitue o KMUCIOTaX U COMAX 8 1 ht tpssfrgg(;??uﬁaljﬁwc
2.3 Bopna. PactBopsl. [TonsiTHe 06 ocHOBaHUAX 5 1 1 httpssfrgg(;??u%%l?BS?C
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTMHEHUI 11 1 1 httpsS?rgg(;ZKfu%%EBS?C
Hroro mo pazgeny 30

Pa3znea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnieckunx 3jaemMeHToB JI. U. MenaeneeBa. CTpoeHue aToOMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUNU

[Tepuoanueckuii 3akon u [leproauaeckas

bubmuoreka [JOK

3.1 cHucTeMa XMMUYeCKuX 3jeMeHToB /. 1. 7 https://m.eds0o.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
32 Xumuueckas cBsizb. OKMCIUTEIBLHO- 3 1 bubmuoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIIHH https.//m.edsoo.ru/7f41837c
Hroro no pazgeny 15 bubnunoreka [JOK
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https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

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

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68
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9 KJIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB (ungpossbie)
n/n U TeM MPOrpaMmbl Bcero Komrpoabuie | Hpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3nen 1. BemecTtBo 1 XMMHUYeCKHe peaKIUH
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
pasjiesioB Kypca 8 Kiacca https.//m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLuii 4 bubmorexa HOK
https.//m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOLUALINS. XUMUYECKUE 8 1 1 bubnuotexa [JOK
peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znes 2. Hemera/uibl U MX COeIMHEHMSI
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubmuorexa [JOK
VIIA-rpynmsl. ['ajgorensr https.//m.edsoo.ru/7f41a636
29 OO6mrast XxapaKTepUCTHKa XUMUUYECKUX AIIEMEHTOB 6 bubmuorexa [JOK
VIA-rpymmsr. Cepa u e€ coeTHHeHUS https.//m.edsoo.ru/7f41a636
23 OO0mrast XxapaKTepUCTHKa XUMHUUYECKHUX AIIEMEHTOB 7 1 bubnuoreka [JOK
V A-rpymmsl. A30T, pocdhop 1 uX CoeaMHEHUS https://m.edsoo.ru/7f41a636
el B B 2 B LOK
COCIIHCHIS https://m.edsoo.ru/7f41a636
Uroro no pazneny 25
Pazgen 3. Merasiibl M X COeANHECHUSA
. bubnunoreka [JOK
31 OO0111e cBO¥ICTBA METAIIJIOB 4 https //m. edsoo.ru}l7f 412636
3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 ht tpssfrgg(;‘szuﬁg‘ﬁ 2636
Hroro no pazneny 20
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3nen 4. Xumus u oKpyzaounas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubmorexa [JOK
https.//m.edsoo.ru/7f41a636
Hroro mno pazueny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
https.//m.edsoo.ru/7f41a636
OBHLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IVTAHUPOBAHMUE

8 KUIIACC
Jara
Koun4yecTBo yacos
Ne Tema ypoxa H3Yy4YeHUS! | JjieKTPOHHbIe LM (poBbIe
n/m Beero Kontpoabnbie | IlpakTuueckue mian | paxr | 00pasoBarebHbIe pecypesl
padoThl padoTsbI
BBOAHBIN HHCTPYKTAX 110 OXpaHe
Ttpyna. Ilpenmer xumun. Poias xumuu B
1 JKM3HU YeJI0BEKa. XUMHUS B CHCTEME 1 bu6moreka [IOK
Hayk. Tena u BemecTBa. dusndeckue https://m.edsoo.ru/ff0d210c
CBOICTBA BEIIECTB. ArperaTHoe
COCTOSIHUE BEIIECTB.
[lepBUYHBIN UHCTPYKTAX IO OXpaHE
2 prIz)[a Ha pa60qup1\ZI(;CTe. HOH?I]I“)I/IC 0 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d227e
METO/IaX MO3HAHUS B XUMHH.
Tekylmuii THCTPYKTaX MO OXpaHe
tpyna. Ilpaktuyeckas padora Ne 1
3 <<1}I)g§BHnappa60Tm B nagopaTopHH u 1 1 bubmorexa HOK
- https://m.edsoo.ru/ff0d23dc
puéMbI 0OpaleHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM.
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [JOK
paszeacHus CMECEH. https://m.edsoo.ru/ff0d26ca
Texyiuit ”HCTPYKTaX MO OXpaHe
5 Tpyaa. [Ipaktudeckas pabora Ne 2 1 1 bubnnoreka [JOK
«Pasnenenne cmeceii (Ha mpuMepe https.//m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIN)».
bu6mmoreka [JOK
6 ATOMBI 1 MOJCKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 Xumudeckue deMeHThl. CHMBOJIBI 1 bu6nmoreka [JOK
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XUMHWYCCKHUX 3JICMCHTOB.

https://m.edsoo.ru/ff0d2be8

(oOMeHa).

8 [IpocThie U cIOKHBIE BEIIECTRA. bubsmorexa [IOK
https.//m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa NOK
: https://m.edsoo.ru/ff0d2d50
KOH TIOCTOSTHCTB TaBa B TB.
10 3)?1/11(\)/11/111:&;1 q)(;p;;fac Saielfg{zin bubmorexa [IOK
' https.//m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX DJIEMEHTOB.
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
OTHOCHUTEIbHASL MOJICKYJISIPHASL Macca. https.//m.edsoo.ru/ff0d323c
M Bas JIOJIST XUMHYECKOT MEHT
12 B if)ce())maHelll{;J;L Pacquif n(()'_) Z)ggf/lyiaMa bubmorexa ITOK
¥ https://m.edsoo.ru/ff0d350c
XHUMHYCCKHUX COCTUHCHUI.
KonunuecTBo BemecTBa. Moib.
13 Momnspnas macca. BzaumocBsi3b bubnuoreka [IOK
KOJIMYECTBA, MACChI M YKCIIa https.//m.edsoo.ru/ff0d5230
CTPYKTYPHBIX €IMHHUII BEUIECTBA.
Ouznyeckue U XUMUYECKHUE SBIICHUS.
14 XuMUYecKasi peakius U ee MpU3HaAKY. bubmuorexa [JOK
YCnoBus MPOTEKAHUS XUMHYCCKHX https.//m.edsoo.ru/ff0d37fa
peaKIuid.
15 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [JOK
XUMHUYECKUC YPABHCHHS. https.//m.edsoo.ru/ff0d3b88
16| sewectsa o ypamerm ximaceKiX Bubimiorera [IOK
- https://m.edsoo.ru/ff0d5708
peaxiuil.
17 Knaccudukanus XuMUIecKuX peakiiuii bu6mmoreka [JOK
(coeHEHMS, PA3JIOKEHHUS). https.//m.edsoo.ru/ff0d3al6
18 Knaccugukanus XuMHUUECKUX peakuit bubnuoreka [IOK
(3amerteHus). https.//m.edsoo.ru/00adb33c
19 Knaccugukanus XuMHUUECKUX peakiuit bubnuoreka [IOK

https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d2be8
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O0001IeHHE U CUCTEMATU3ALIUS 3HAHUN

bubmuoreka [JOK

20 o Teme "TIepBonatanbHbie https://m.eds0o.ru/ff0d40cA
XUMHYECKHEC TOHATHS "
21 KonTtposneHas padota Nel mo Teme bubnuorexa [JOK
«BeriecTBa 1 XUMHYECKUE PEAKLIUNY. https.//m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopon — sneMeHT u
22 iﬁcme Benf)ecJ"IrBo. O30H - bubmorexa HOK
https.//m.edsoo.ru/ff0d448e
AIJIOTPOTHAS. MOAU(PUKALUS
KHCIIOpO/Ia.
Haxoxnenue kucimopoaa B mpupoe,
23 (buznueckrue 1 XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIopoa (peakiuu OKUCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). OKCUIbI.
CriocoObI oITydeHHst KHCIIOPOa B
o4 71a00paTOPHUH U MIPOMBIIIJICHHOCTH. bubmuorexa [JOK
[Mpumenenue kucmopoaa. Kpyrosopor https.//m.edsoo.ru/ff0d497a
KHCIIOPO/1a B IPUPO/IE.
TennoBoii 3 HexT XuMuIecKou
o5 peaKkuuu, TePMOXUMHUYECKUE bubnuoreka [JOK
ypaBHEHHS, DK30- U SHIOTEPMUYECKHE https.//m.edsoo.ru/ff0d4790
peaxuu.
TorumBo (HedTh, yroab U METaH).
26 3arpsi3HeHUE BO3AyXa, YCUJICHUE bubmuoreka [JOK
napHUKOBOTO 3 dekTa, pa3pyiieHue https.//m.edsoo.ru/ff0d4c4a
030HOBOTO CJIOSI.
Texyiuit ”HCTPYKTaX MO OXpaHe
o7 Tpyaa. [Ipaktuueckas pabora Ne 3 mo bubnnoreka [JOK
teme «[lomydenue u coOnpanue https.//m.edsoo.ru/ff0d4ae2
KHCJIOPOJa, U3yUEHUE €r0 CBONCTBY.
8 Bonopox — aneMeHT u mpocToe bubnuoreka [IOK

BemiecTBo. HaxoxxaeHue BOAOpPOaa B

https://m.edsoo.ru/ff0d4ddo
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MIPUPOJIE.

29 ®Ou3NYeCKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [IprMeHenue. https.//m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
30 Kucnotst u comm. https://m.edsoo. ru/ff0d5002
31 CriocoOsI MmoTydeHus: BOAOPOIa bubmorexa [TOK
) https://m.edsoo.ru/ff0d4dd0
Texymui THCTPYKTaX 10 OXpaHe
30 Tpyaa. [Ipaktuueckas padora Ne 4 o bubnuorexa [JOK
teme «[lonydenue u cobupanue https.//m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, M3y9YE€HHUE €TO CBOMCTBY.
33 MouisipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
Asorajpo. https.//m.edsoo.ru/ff0d542e
3| semecrsarasa no ero moscornowy uGaorea LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WA 00BEMY
PacdeTsl M0 XUMHYECKHM ypaBHEHUSIM
35 (BBIYHCIICHHS] 0OBEMOB T'a30B TI0 bubmuorexa [JOK
YPaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHA https.//m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH T'a30B).
dusznyeckue CBOCTBA BOJIBI.
36 XUMHUYECKHE CBOMCTBA BOALL. Poib bu6mmoreka [JOK
PacTBOPOB B MPUPOJIE U KUIHH https.//m.edsoo.ru/ff0d587a
YeIIOBEKA.
Bopa kak pactBoputeib. PacTBopsi.
37| pactmopus Pacrsopmmocrs semteers o Bubimiorera [IOK
: https://m.edsoo.ru/ff0d5b40
Bojie. MaccoBas JIoJisl BEelecTBa B
pacTBope.
OcnoBanwusi. CocTaB OCHOBaHUH.
38 [Tonsitue 06 nnaukaropax. Kpyrosopor buommorexa [TOK

BOJbI B ITPUPOJC. 3an5{3HeHI/Ie

https://m.edsoo.ru/ff0d59e2
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pUPOAHBIX BoA. OXpaHa U OYUCTKA
IIPUPOJIHBIX BOJ.

Texymui HHCTPYKTaX 110 OXpaHe
tpyna. [IpakTrueckas padorta Ne 5 o

bubmmoreka [{OK

39| eme dlpurotopieitie pactsopos ¢ https//m.edsoo.ru/ffOd5eba
omnpeIeIEHHO MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBAY.

40 O06o01enre U cucTeMaTru3aus 3HaHU bubnuoreka [JOK
no Teme "Kucnopoa. Bomopoa. Bona". https.//m.edsoo.ru/00ad9ch2

a1 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Bomay. https.//m.edsoo.ru/ff0d6342

Knaccudukanust HeOpraHUIeCKuX

42 coemuaeHni. Oxcuapl. Kimaccudukanus bu6moreka [IOK

okcu10B. HoMeHkIaTypa oKCHI0B. https://m.edsoo.ru/ff0d664e
[Tosrydenne okCHaOB.

43 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
OKCH/IOB. https://m.edsoo.ru/ff0d664e

a4 OcnoBanust. Kimaccudukanmst bubmuorexa [JOK
ocHoBaHMi. HoMEHKIaTypa OCHOBaHHIA. https.//m.edsoo.ru/ff0d67ca

45 du3ndecKnue U XUMUYECKHUE CBOMCTBA bu6mmoreka [JOK
ocHoBaHui. [ToydeHre OCHOBAHMIA. https.//m.edsoo.ru/ff0d67ca

46 Kucnotel. Knaccudukamus Kucior. bubmuoreka [JOK
HomeHknaTypa KUCIIOT. https.//m.edsoo.ru/ffOdfee?

g | oo aoiers BuGerra LOK
https://m.edsoo.ru/ffOdfee?

H.H. bekerosa. [lomydyeHue Kucior.

18 | uwmecrme n nmmacoxns cooicrsa BuGmioresa LIOK

- ' https://m.edsoo.ru/00ad9474
[Tony4yeHue coJiei.
TeKylmuii THCTPYKTaX M0 OXpaHe
49 pr,[[};l]:quaKTI/ILII?(ISII((aH pa60TaF;\f9 6. bubmmorexa [IOK

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edsoo.ru/00ad9b7c
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1o teme «OCHOBHBIE KIaCChI
HEOPraHUYECKUX COEAUHEHUIN.

50 I'enernueckas cBsi3b MEXAY KlaccaMu bubnuorexa [JOK
HEOPraHWYEeCKUX COCMHCHUM. https.//m.edsoo.ru/00ad9a50
O000111eHNE ¥ cCUCTEMATH3AINS 3HAHUN
51 rIII(I) Teme: "OCHOBHEIE KIJIIaCCI)I bubmaorexa LIOK
) on https://m.edsoo.ru/00ad9ch?2
HEOPTaHWYECKUX COCAMHCHUN' .
KonrpoibsHas padora Ne3 no teme
52 "OCHOEHHe KJ'Ial(:))CI)I HEOPraHUYECKUX Bubmrorexa OK
}3 https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbIe MOTBITKA KIIACCH(PUKAITTN
XAMHAYECKUX IEMEHTOB. [loHATHE O
53 TpyIIax CXOAHBIX DJIEMEHTOB Bubmorexa LIOK
pyn a ' https://m.edsoo.ru/00ad9ffa
DneMeHTbI, KOTOpble 00pa3yIoT
aM(pOTepHBIC OKCUIBI ¥ THIPOKCHJIBI.
[Tepronnueckuii 3aK0OH.
[Tepuoaudeckas cucTeMa XUMHYECKUX
snemenToB JI. . Menneneena.
54 Ko OTKI(l)He 1506 H);ﬂ u bubmorexa LOK
p proa https://m.edsoo.ru/00adas2c
JUTHHHOTIEpUOAHAS (hOPMBI
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
anemenToB JI.W. Menneneena.
Ilepuonsl u rpynmel. PuznyecKkuit
55 CMLICJP; n(f[ s Koll)a}(;l;o HOMEpPA, HOMEPOB brbmiorexa ITOK
pAl pa, p https://m.edsoo.ru/00adas2c
MepHOJIa ¥ TPYIIIIBI DJIEMEHTA.
56 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTomsl. https://m.edsoo.ru/00ada342
OnektpoHbl. CTPOSHUE AIEKTPOHHBIX
0001104€K aTOMOB MEPBBIX 20
57 XUMHAYECKUX 3ﬂeMepHTOB brbmiorexa ITOK
https://m.edsoo.ru/00adatbc

ITepuoanueckoit cucremsl /1. H.
Meneneesa
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XapakTepucTuKa XUMHUUYECKOTO

58 3JIEMEHTA IO €r0 MOJOKEHUIO B bubnmoreka [JOK
[Mepuoauueckoii cucreme 1. U. https.//m.edsoo.ru/00ada824
Menpeneena.
3navenue [leproauueckoro 3akoHa u
[Tepuoaudeckoi CHCTEMbI XHMHUYECKUX
59 CI;)J'IGNIILCHTOB IUTSL pPa3BUTHS HAYKH U bubmorexa HOK
https.//m.edsoo.ru/00adad6e
npaktuku. JI. 1. MenneneeB —
VYEHBIH, ITeIaroT U IpaxJIaHuH
DIEKTPOOTPULIATEITBHOCTh XUMUYICCKUX
3JIEMEHTOB. 3aKOHOMEPHOCTH
60 W3MCHCHHUS pajnyca aEOMOB bubmorexa I[TOK
’ https://m.edsoo.ru/00adaab8
METAUTMYECKUX U HEMETATHIECKUX
CBOWCTB I10 TPYITIAM U TICPHOJIaM.
61 Xumudeckas cBs3b. MloHHast bu6moreka [IOK
XUMHYECKask CBS3b. https://m.edsoo.ru/00adac34
62 KoBaneHntHas nonsipHas XuMu4ecKas bubmuorexa [JOK
CBSI3b. https.//m.edsoo.ru/00adaab8
63 KoBaneHntHast HenmosipHasi XUMUYECKast bubmuorexa [JOK
CBSI3b. https.//m.edsoo.ru/00adaab9
64 CrerneHb OKUCIICHHS. bubmotexa [IOK
https.//m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [JOK
pEaKIMH. https://m.edsoo.ru/00adb076
[Iporieccrl OKUCIICHUS
66 BOCCT.’EH(])-IBJ'IGHI/IH. Oxkucnaurenu u bubmmorexa LOK
https.//m.edsoo.ru/00adb076
BOCCTAHOBUTEIIH.
O06o01eHre U cucTeMaTr3amus 3HaHUHA
" N
o teme "llepuonnyeckuii 3aKoH. Bubmorexa LIOK
67 CrpoeHue aToMOB. XMMHUYECKasl CBS3b.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peakuun".

https://m.edsoo.ru/ff0d61c6
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KonTtposneHas padota Ne4 mo teme
«Ilepnonuueckuii 3akoH. CTpoeHHe

68 aTOMOB. XMMHUYCCKas CBS3b 1 bubmmorexa HOK
: : https.//m.edsoo.ru/00adb486
OKHCIUTETLHO-BOCCTAHOBUTEIbHBIE
peaKIMm».
OBIIEE KOJIMYECTBO YACOB I10 63
ITPOI'PAMME
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9 KJIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Jara
H3yUYeHHs

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsl

IJIaH

paxr

DJIeKTpOoHHbIE I POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpHBIN HHCTPYKTAX 1O
oxpane Tpyza. [lepuoaunueckuii
3akoH. [leprnonnueckas cucrema

XUMHUYeCKnX dyeMeHToB J1. 1.
MeneneeBa

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

CrpoeHue aToMOB.
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB IIEPBBIX
TPEX MEPUOJO0B, KAJIHSI, KATBITUS
U UX COCOIUHEHUN B
COOTBETCTBUU C MOJ0KEHHEM
aneMeHToB B [lepuoanueckoit
CUCTEME U CTPOEHHEM HX
aTOMOB

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccuduxanus n
HOMCHKJIaTypa HEOPTraHHUECKUX
BelecTB. XUMUYECKHE
CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K PA3IMYHBIM
KJIacCaM HEOPTraHUYCCKUX
COEMHEHHH, TeHeTHYeCKast
CBsI3b HCOPraHUYECKUX BEIICCTB

bu6mmoreka [JOK
https.//m.edsoo.ru/00adb7e2

Crpoenue BelecTBa: BUAbI
XUMHYECKOM CBsI3U. THUIIBI
KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTDL CBOMCTB BEIIlECTBA
OT THUIIa KPUCTAJUIMYECKOM

bu6mmoreka [JOK
https.//m.edsoo.ru/00adbac6
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PELIETKU U BUJA XUMUYECKOMN
CBSI3H.

O06o01IeHre U CHCTeMAaTH3aIus

3HaHui 1o teme "[loBTOopenue u

yri1yOJIeHne 3HAHUH OCHOBHBIX
pasnenoB Kypca 8 kiacca'.

bubmmoreka [{OK
https://m.edsoo.ru/00ae0d0a

KonTponsnas pabora Nel no
teMe «lloBTOpeHue n
yri1yOJieHne 3HAaHUW OCHOBHBIX
pa3zesioB Kypca 8 kiiaccay

bubmmoreka [{OK
https://m.edsoo.ru/00ae0d0a

Knaccudukanus xuMmuueckux
peaKuuii Mo pa3IuYHbIM
MIpU3HAKaM. JK30- U
SHIOTEPMHUUECKHE PEaAKIIIH,
TEPMOXHUMHUYCCKHE YPaBHCHUS.

bu6moreka [IOK
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHUYECKOH peakiuu. [lonarue
0 TOMOT'€HHBIX U T€TEPOreHHbIX
peakuusx. [TonsTue o karanuse

bu6mmoreka [IOK
https://m.edsoo.ru/00adbela

[TonsaTue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKHX
peakuusx. [Tonstue o
XUMHUYECKOM PAaBHOBECHHU.
®dakTopbl, BIUSIONINE HA
CKOPOCTh XUMUYECKOH PeaKInu
Y TI0JIO)KEHUE XUMHYECKOTO
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

10

OKHCIIUTEIIFHO-
BOCCTAHOBUTEIIbHBIE PEAKIUH,
ANIEKTPOHHBIN OanaHc.
CocraBrieHue ypaBHEHUI
OKHCJIUTEIHLHO -
BOCCTAHOBHUTEJIbHBIX PEAKIIHI C

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade
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UCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca

Peakumu nonHoro oo6MeHa.
VYcnoBus MpoTeKaHUs peakui
HOHHOT0 0OMEHA, IOJIHBIE U

11 COKpAIlIEHHbIE HOHHBIE bubmaorexa IIOK
N https.//m.edsoo.ru/00add448
YpaBHEHUS PEaKIIHil.
KauecTBeHHble peakuyu Ha
HOHBL.
Teopust SIEKTPONTUTHYECKON
JMCCOLMAILIMU. DIEKTPOJIUTHI U
HE3JIEKTPOJIUTHL. KaTHOHBI,
12 AHUOHBI. MexaHu3M bubmuorexa [JOK
JIIUCCOLIMAIUN BEILIECTB. https://m.edsoo.ru/00adcd68
Crenenpb AUCCOLMAIIAM.
CusnbHbIE U Ci1a0bIe
AJICKTPOJIUTHI.
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE
13 MpeACTaBICHUI 00 bubmiorexa LIOK
. https.//m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JUCCOITHAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
14 CBETE MPEACTABICHHUI 00 bu6mmoreka [JOK
SIIEKTPOJIUTHYECKOIM https.//m.edsoo.ru/00add8b2
JUCCOITUAITAN
15 [TonsaTHe o rumpoause comei bubmzorexa LIOK
https.//m.edsoo.ru/00add9d4
Texymuin HHCTPYKTax o
16 oxpane Tpyza. [Ipaktuueckas bubnunoreka [JOK
pabota Ne 1. «Pemienue https.//m.edsoo.ru/00addbfa
SKCIIEPUMEHTAJIbHBIX 33729
17 O06o001IeHre U CUCTEMATH3 AT bubnuoreka [JOK
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3HAHUH 10 TEME
"DNIeKTPOXUMUYECKAs
auccoruanys. XUMHAYEeCKUe
peaxkuuu B pacTBopax"

https://m.edsoo.ru/00addd12

18

KonTtposnsHast padota Ne2 mo
TeMe «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHe

peaxkiuu B pacTBOpax»

bubmmoreka [{OK
https://m.edsoo.ru/00addecO

19

OO01as XxapakTeprucTUKa
rajioreHoB. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEePHbBIC
creneHu okucneHus. CtpoeHue
U (u3nyuecKkre cBoiicTBa
MIPOCTBIX BEIIECTB — T'aJIOTEHOB.
XUMHUYECKUE CBOMCTBA HA
puMepe XJopa

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

20

XnopoBogopoa. Consanas
KHUCJIOTa, XUMHUYECKHE CBOMCTBA,
MOJTyYeHHUE, TIPUMEHEHHE.
JelictBue xjiopa u
XJIOPOBOJIOPO/JIa HA OPraHU3M
yenoBeka. BaxkHaeimme
XJIOPUBI U UX HAXOXKICHHUE B
MIPUPOJIE.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

21

Texymumii ”HCTPYKTaX IO
oXpaHe TpyZa Ha pabodyeM
Mmecre. [Ipaktuueckas pabora Ne
2 no teme «llonyuenue consiHon
KUCJIOTBI, U3y4eHUe €€ CBOMCTB»

bubnuoreka [JOK
https.//m.edsoo.ru/00ade348

22

Brrurcnenus o ypaBHEHUSIM
XUMHUYECKUX PeaKlui, eclu
OJIMH U3 PeareHTOB JaH B
H30BITKE

bu6mmoreka [JOK
https.//m.edsoo.ru/00ade488
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23

OOm1ast xapakTepuCTUKA
251eMeHTOB V| A-rpynmst.
OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIC CTEIICHU
okucnenus. CtpoeHue u
(u3nvecKre CBOWCTBA MPOCTHIX
BEIIIECTB — KUCIIOPOJa U CEPBHI.

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

24

AnnoTtponHsie MOIU(pUKALIUN
KHCIIOPOJA U CEPBI.
Haxoxnenue cepol u €€
COCIMHEHUH B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

25

CepoBo10po, CTPOEHHE,
(1)I/I3I/I'-IGCKI/IG U XUMHUYCCKHUEC
cBoricTBa. Haxoxienue cepsl n
€€ COCIMHEHUH B IPUPOJE.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)Karollen cpeibl
COEIMHEHUSIMU CepBbI, CIIOCOOBI
€ro IpeJoTBpaIeHHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

26

OKcHIbI CEphI KaK
MPEACTABUTEIN KUCIOTHBIX
okcusioB. CepHasi KHCIIOTA,
(bM3UYEeCKrEe U XUMHUYECKUE

CBOMCTBaA

bu6mmoreka [JOK
https.//m.edsoo.ru/00adea?28

27

XUMHYECKUE PEAKLINH,
JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CII0c00a
IIOJIy4EHUS CEPHOM KUCIIOTBI.
IIpuMeHeHre CEpHOM KUCIIOTBI.
Conu cepHOM KUCIOTHI,
KaueCTBEHHAas peakllys Ha
Cynb(ar-uoH.

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a
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28

Briuncienne MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKk U

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

29

OO01as XxapakTepucTUKa
371EMEHTOB V A-rpynisbl.
OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIICHH
OKHCJICHHUA. A30T,
pacrpocTpaHeHe B IpUpOe,
¢bu3nvecKkre 1 XUMHUECKUE
cBoiictBa. Kpyrosopor azora B
MIPHUPOJIE.

bu6mmoreka [{OK
https://m.edsoo.ru/00adecab

30

AmMuak, ero usnyeckue u
XUMHYECKHE CBOIICTBA,
MOJIy4Y€HHUE U IPUMEHEHUE.
Conu aMMOHUS, UX QU3NYECKHE
1 XUMHYECKHE CBOMCTBA,
npuMmeHeHne. KauectsenHas
peaxiusi Ha MOHbI AMMOHHUSL.

bu6moreka [IOK
https://m.edsoo.ru/00adf004

31

Tekymuii THCTPYKTaX MO
oxpane Tpyna. [Ipaktuyeckas
pabota Ne 3 o Teme
«[lonyyenue ammuaka,
W3YYEHHUE ero CBOMCTB»

bu6mmoreka [JOK
https.//m.edso0.ru/00adf180

32

A30THas KHCJIOTa, eé
noJIydeHue, PU3NUECKUe U
XUMUYECKHE CBOMCTBA (00IIHe
KaK MpeCTaBUTENs Kiacca
KHCJIOT U CIIeIU(DUUSCKHE).

bubmuoreka [JOK
https.//m.edsoo.ru/00adf306

33

Hcnonp30BaHne HUTPATOB U
COJIEHl aMMOHHS B Ka4e€CTBE
MUHEPAIbHBIX YI0OpeHH.

XUMHYECKOE 3arpsi3HEHUE

OKpYXarollen cpebl

bu6mmoreka [JOK
https.//m.edsoo.ru/00adf518
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COCAMHCHUAMU a30Ta

docdop, amoTponHbIe
Moaudukanuu Gocdopa,
(1)I/I3I/II-IGCKI/IG U XUMHUYCCKHUC
cBoiictBa. Okeun pocdopa (V)
u pochopHas Kuciora,
(1)I/I3I/II-IGCKI/IG U XUMHUYCCKHUEC
CBOMCTBA, MTOJYYEHHUE.

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

35

Wcnonb3oBanue pocdaTtos B
Ka4eCcTBE MUHEPATbHBIX
yaoOpeHut. 3arpsi3HeHNE
MPUPOAHON cpeabl hochaTamu

bubmmoreka [{OK
https://m.edsoo.ru/00adfc20

36

OO01as XxapakTepucTuKa
aneMeHTOB |V A-rpynmst.
Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU
OKHCJICHUSA. YTJIEpO/I,
JJIOTPOIHbBIE MOAN(DUKALIH,
pacrpocTpaHeHHue B IPUpOe,
¢bu3nyeckue 1 XUMHUYECKUE
CBOWCTBA.

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

37

Ancop6uus. Kpyrosopot
yriaepoja B npupojae. OKkcubl
yriaepoja, uX CBOMCTBA,
NeCTBUE HA KUBBIC
OpraHu3Mbl, IOJyYCHHE U
IIpUMEHEeHHE. DKOJIOTHYECKUe
po0IeMbl, TUTIOTE3a
rJ100aTBbHOTO MOTETICHUS,
NIApPHUKOBBIN 3(pexT

bubmuoreka [JOK
https.//m.edsoo.ru/00adfebe

38

YronpHas KUCIIOTa U €€ COJIH,
HX CBOMCTBA, ITOJYYEHHUE U
npuMeHeHue. KauectBennas

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢
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peaknus Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B
OBITYy, MEIHIINHE,
MPOMBIIIICHHOCTH U CEITbCKOM
XO35IHCTBE.
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Texymui HHCTPYKTax 110
oxpane Tpyza. [Ipaktuueckas
pabota Ne 4 o Teme
"[lonydeHue yriekucioro rasa.
KauectBenHnas peakuus Ha
KapOoHaAT-UOH"

bubmmoreka [{OK
https://m.edsoo.ru/00ae027e

[lepBoHavanbHBIEC TOHATHS 00
OpraHMYEeCKUX BEIEeCTBaX KakK O
COEJIMHEHUSIX yIiIepo/a.
[IpupoHbIE HCTOYHHUKHN
YTJIEBOJIOPOJIOB (YTOJIb,
MIPUPOJIHBIN Ta3, HEPTh),
MPOJIYKTHI UX MEepepaboTKU, UX
poJb B OBITY U
MIPOMBIIIJIEHHOCTH.

bu6moreka [IOK
https://m.edsoo.ru/00ac054¢e
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[TonsiTie o 6uonOrHUecKu
BA)KHBIX BEIIECTBAX: )KUPAX,
Oenkax, yrieBoJax — U UX poJu
B JKU3HU YEJIOBEKa.
MartepuanbHOe €UHCTBO
OpPraHUYECKUX U
HEOPraHMYECKUX COCAMHEHU.

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c
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Kpemnnii, ero ¢pusznueckue u
XMUMHYECKUE CBOICTBA,
MOJTy4eHHE U IPUMEHEHHE.
CoenuHeHNs KpeMHUS B
npupoje. O6uue
npeJcTaBiIeHus 00 OKcue

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a
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kpemuus (V) u kpeMHueBoO
KHCIIOTE.

CHnMKaThI, UX UCIIOJIb30BAHKE B
OBITY, B TPOMBIIIJICHHOCTH.
Baxxneiime cTpouTesbHbIE

MaTepuajbl: KEpaMuUKa, CTEKIIO,

LIEMEHT, OETOH, JKeJIe300€TOH.
[Tpo6embr 6e30macHOTO
HCI0JIb30BAHUS CTPOUTENBHBIX
MaTepHasoB.

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2

Texymui HHCTPYKTax Mo
oxpane Tpyna. [Ipaktuueckas
pabota Ne 5. Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4 10
TeMme «BaxHeime HeMeTaIbl
U UX COCIMHEHHUS

bu6moreka [IOK
https://m.edsoo.ru/00ae0bf2
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KonTtponbras padota Ne3 no
TeMe «BaxHelnne HeMeTauIb
U UX COCIUHEHU»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8
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OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
METAJIJIOB Ha OCHOBAHHMH UX
nonoxxeaus B IICXD u
cTtpoenust atoMoB. CTpoeHue
MeTaJII0B. MeTamandecKkast
CBSI3b M METAJNINYECKAS
KpUCTAJUTMYECKas PeIIéTKa.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e
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DIEKTPOXUMHUYECKUIN P
HaIpsHKEHU METaJIOB.
du3nuecKknue 1 XMMUUYECKHE
CBOMCTBA METAJIJIOB.

bu6mmoreka [JOK
https.//m.edso0.ru/00ae1156

OO11re cnocoObl MOTydeHus
MetamioB. CriiaBbl M UX

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1156
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MpUMEHEHHE B OBITY U
MPOMBIIIICHHOCTH.
Brraucenus o ypaBHEHUSIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COACPIKUT

MIPUMECH
IloHsTHE O KOPPO3UU METAJIOB
49 OCHOBHBIE cn§£o6m 3aIUTHI I/IX, bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
OT KOPPO3UHU.
Illenoynble METATIBI:
nosnoxenue B [lepnoanueckoi
CHUCTEME XMMUYECKHX
anemenToB JI. 1. Menaeneera,
50 CTPOEHUE UX aTOMOB bubmmorexa [IOK
’ https://m.edsoo.ru/00ael14b2
HaxO0XXJIEHHE B MPUPO/IE.
dOu3nyecKne 1 XUMUYSCKUE
CBOMCTBA (HA IPUMEPE HATPHUSA U
KaJIvst).
OKcubl ¥ THAPOKCUIBI HATPHUS
51 u kanus. [I[pumenenne bubmuorexa [JOK
[IEJIOYHBIX METAJUIOB U UX https://m.edsoo.ru/00ae14b2
COCIMHCHUI.
[llerouHO3eMEIbHBIC METAILIBI
MAarHui ¥ KaJbLHi: ITOJIOXKCHUE
52 B [ICXD, cTpoeHue ux aToMOB, bu6mmoreka [JOK
HAXO0K/JICHHE B IIPUPOJIE. https://m.edsoo.ru/00ae15e8
du3nYecKre U XUMUYCCKUE
CBOMCTBA MarHus U KaJIbIIUs.
53 Baxwueiine coequHEHUS bu6mmoreka [JOK
KaJIbIIHsI https.//m.edsoo.ru/00ael15e8
54 JKécTkoCcTh BOJIBI M CIOCOOBI €€ bubmuoreka [JOK
yCTpaHEHUs! https.//m.edsoo.ru/00ae1886
55 O06o001IeHre U CUCTEMATH3 AT bubnuoreka [JOK
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3HaHu# no teme "llenounsie u
1[EJI0YHO3EMEIIbHBIE METaJLIbI"

https://m.edsoo.ru/00ae1886

Texymui HHCTPYKTax 110
oxpane Tpyza. [Ipaktuueckas

bubmmoreka [{OK
56 I padora Ne 6 o Teme " https//m.edsoo.ru%anlaeS
JKEcTKOCTh BOJBI 1 METOMBI €€
ycTpaHeHHs"
ANoMUHUI: TIOJ0KEHUE B
[Iepnoaunueckoiil cucreme
XUMHUYeCcKnX deMeHToB J1. Y.
57 MemnpeneeBa, CTpO€HUE aTOMa, httpsgfnfg(;?fu%gailcm
HaxO0XXJIEHHE B MPUPO/IE.
dOu3nyecKre 1 XUMUISCKUE
CBOMCTBA aJIFOMHHUS.
58 AmboTepHbIe cBOWCTBA OKCHIA bubnuoreka [IOK
Y THIPOKCH/IA ATFOMUHUS https://m.edsoo.ru/00aelc64
Keneso: monoxxeHue B
[Tepuonnueckoii cucreme
XUMHUYECKnX djeMeHToB 1. 1.
59 MeHnpeneeBa, CTpOCHHUE aToMa, https;?/?ggggl.(ﬁj%gail ds6
HaXO0XJIEHHUE B IPUPOJIE.
dOu3nvecKrue U XUMUYECKHE
CBOMCTBA eJie3a.
OKcupl, THAPOKCUABI U COTIU Bubnorexa [IOK
60 xenesa (| |)“I/I xenesa (1), ux https.//m.eds00.ru/00ae3566
COCTaB, CBOMCTBA U MOJIyYECHHUE.
O000I11IeHNE U CUCTEMATH3ALIUS
61 3HAHHUM 1O TeMe " AJTFOMUHMIA. httpsSfrgE(;gKfu%gaiSS 6
Kenezo" : :
Texymuin HHCTPYKTax o
62 oxpane Tpyza. [Ipakruueckas bubnunoreka [JOK
pabota Ne 7. Pemenue https.//m.edsoo.ru/00ae3de8

OKCIICPUMCHTAJIbHBIX 3a/4a4 10
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TeMe «BaxHuenuine MeTauibl U
UX COEIUHEHUI

Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JiaH B

63 M30BITKE WA COJICPIKUT 1 bubmaorexa LIOK
https://m.edsoo.ru/00ae1750
npuMecH. Beruncnenus
MAacCOBOMU JIOJIH BEIXOJa
MPOAYKTA PEAKIIHH
HHE U CUCTEMaTH3aIIUs
64 (QSZI?I/IE;IG noeTelee SBZ)I?HeﬁSE?He 1 bubmmorexa LIOK
. https://m.edsoo.ru/00ae1750
METAJUIBI U UX COETUHEHHUS
KontpoibsHas padora Ne4 no
65 TeMe <§3a>KHeﬁ11;)1He METaJLIBI U 1 bubmorexa LIOK
https://m.edsoo.ru/00ae1750
HX COEIUHECHUS
BemiectBa u marepuaisl B
MOBCEIHEBHOM )KU3HU YEJIOBEKA.
o | Sommecweseromonme | B 10K
. https://m.edsoo.ru/00ae3f50
peaknwuii B ObITy. [lepBas
TTOMOIIb MPU XUMHUYECKUX
0’KOTaxX U OTPABJICHUSIX.
XHUMHYECKOE 3arps3HEHUE
67 OKpY’Karollen cpeibl 1 bubnuoreka [JOK
(mpenenbHas AOMyCTHMAsT https://m.edsoo.ru/00ae4270
KOHIICHTPAILINSA )
68 PoJsib XxuMuu B perieHun 1 bubnunoreka [JOK
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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