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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o XuMHH Ha YPOBHE OCHOBHOT'O O0OILIEr0 00Opa30BaHMsI COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTeNbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOR
paboueil mporpaMMbl BOCIIUTaHUSA U ¢ Y4ETOM KOHLEMIMHU IPENojaBaHus ydyeOHOro npeamera
«Xumus» B o0Opa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparuu.

[Iporpamma nmo XuMuu JIa€T MpeACTaBICHHE O LENsAX, oOIeld crpareruu OOy4YeHHs,
BOCIIMTAHUSA W pa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMM YUeOHOro IpeIMeTa, yCTaHABIUBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, NMpelyCMaTpUBAET paclpelleieHue ero no KiaccaM U
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl [0 XUMHUHU, ONPEEISIET KOJIMUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYI0 II0CJIE0BAaTEIbHOCTh
M3Y4YEHMsI XUMUU C YYETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOIMKU y4eOHOIO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaromuxcs, onpeaenseT BO3MOXKHOCTH peaMeTa s
peanuzanuu TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIIer0 00pa3oBaHus, a TakkKe TpeOOBaHUM K pe3ysbTaTaM 00ydeHUs] XUMHUH
Ha YpOBHE IeNed W3y4deHHs IMpeIMeTa W OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHOU
JeSITeTbHOCTH 00y4aroIIerocsi 0 OCBOCHUIO yUYEOHOTO CO/lepIKaHMs.

3HaHHUE XUMHHU CITY>KUT OCHOBOH 111 (GOpMHUPOBaHUSI MUPOBO33pEHUS 00y4YarOILErocs, ero
MIPECTABICHUH O MaTEpUATBHOM €JMHCTBE MHUpPa, BaXXHYIO POJIb UTPAIOT (POPMUpPYEMBbIE XUMHUEH
MIPeICTAaBICHNUS] O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B IPUPOJE, O MyTAX
pemieHust TI00aNbHBIX MPOOJIEM YCTOHYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOMH,
SHEPreTUYeCKON, MUIEBOM U SKOJIOrMYecKoi 0€30MacHOCTH, IPOOIIEM 3JpaBOOXPAHEHHUS.

N3yuyenune xumun:

CIOCOOCTBYET peaju3alid BO3MOXKHOCTEH JJisi camMopa3BUTUSL U (OPMHUpPOBaHUS
KYJIBTYpBI JIMYHOCTH, €€ 0011ei U (PyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B QOPMHUPOBAHKHE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITENBHOW  y4eOHOM  JeATeNbHOCTH, JKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENIbCKUX YMEHHUM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak U B
po¢eCCHOHAIBHON AEATEIbHOCTH;

3HaKOMHUT €O cleuu(pUKOM HAyyHOrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €JUHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMHPOBAHUU
€CTECTBEHHO--Hay4YHOU I'PaMOTHOCTH 00y4aroIIuxcs;

CHocOOCTBYeT (POPMHPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPHUPOJE, K 4YEJIOBEKY, BHOCUT CBOH BKJIaJ] B SKOJOIMYECKoe OOpa3oBaHHE
o0ydJaroImuxcs.

JlaHHble HampaBieHHUs B OOYYEHMH XMMMU O0ECHEeuMBAIOTCS CHELU(UKON comep)kaHus
yu4eOHOTO TpeaMeTa, KOTOPBIA SBISETCS TENarorndeckd aganTHPOBAHHBIM OTPAKCHHEM
0a30BOIl HAyKN XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroKUMHUCS CUCTEMBI NIEPBOHAYATIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa cojaepkaHusl IIpOrpaMmbl MO XUMHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOI'O
noaxona k e€ usyueHutro. CoaepkaHUE CKIAIbIBAETCS M3 CHUCTEMbl MOHATUH O XMMHUYECKOM
3JIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHH O XUMHMUYeckod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUIY IOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUH Ha OCHOBE
TEOPETUYECKHX MPEACTaBICHUN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;
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— MPECTaBICHUH 00 NEKTPOIUTUIECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM TIOJIYUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YPOBHSA K JIPyromy,
BBIMOJIHAS (DYHKIIMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHSI U BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHUS U MOJyYEeHHs U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XHMHUHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XMMHYECKOW COCTaBJSIONIEH HAYyYHOW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHIO U METOAAaM MO3HAaHMA B Hayke. M3yueHue XxumMnn
MPOUCXOIUT C TMPHUBJICUEHUEM 3HAHMA M3 paHee U3YUYEHHbIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» 1 «PU3nKa. 7 KJI1accy.

[Ipu u3yyeHn XUMUHU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKON HAYKHU KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIILHOCTH YeJIOBeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3aJadya y4eOHOro mpeamMeTa COCTOUT B (hOPMHUPOBAHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEWIHMX ()AKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HAyYHBIM METOAAaM IMO3HaHUs [IPU U3yUYEHUH BEIIECTB U XMMHUYECKUX PEaKLUi, B
(¢bopMUpOBaHMM ¥ PA3BUTUU T[IO3HABATENbHBIX YMEHMW M UX NPUMEHEHHH B Yy4eOHO-
MO3HABATENBHON M y4eOHO-MCCIIeI0BATEIbCKON JIEATEIHHOCTH, OCBOCHUN NPaBUII 0€30MacHOTO
oOpallleHus C BEIIeCTBAMU B TOBCEAHEBHOM JKU3HH.

[Ipu W3y4eHHH XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaKHOE 3HAYCHUE
MIPUOOPENU TaKue 1IeTH, KaK:

— (opMHUpPOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPA30BAHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPHHATUIO PEUICHWH, CIIOCOOHON agamTupoBaThes K
OBICTPO MEHSIOUIMUMCSI YCIOBUSAM XKHU3HU;

— HamnpaBJICHHOCTh OOYYEHHS HA CHUCTEMaTH4ecKoe NpuoOIIeHrne oOydaromuxcs K
CaMOCTOSITENIBHOM ~ IO3HABaTEJNIbHOM  JEATENbHOCTH, HAydyHBIM  METOJaM  IO3HAHUS,
(hopMUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrevyeHue YCIOBHH, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OO0YYaIOIMMHCS OIbITa
pa3sHOOOpa3HOM JEesTeTbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHE ISl pa3IMUHbIX BUIOB JEATEIbHOCTH;

— GopmupoBanue o601mel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU IT'PaMOTHOCTH, B TOM
yyclie YMEHUIl OOBSICHATh U OLICHMBATH SIBJIICHUS OKPY’KAIOLIEr0 MHUpA, MCIONb3Yys 3HAHUS U
OTBIT, TOJNyYCHHBIC MPH W3YYCHUH XUMHUHU, TMPUMEHATh HMX TPU PEIICHUH MpodieM B
MOBCEAHEBHOM KM3HU U TPYJOBOM JAEATEIHHOCTH;

— (hopMupoBanue y 00yyaromuxcs ryMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XMUMHUYECKUX 3HAHUU I BBIPAOOTKU SKOJIOTUYECKH II€JIeCOO0Pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 30POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0yUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUYEIOBEYECKUX IIEHHOCTEH, NOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis U HAIIPaBIEHHOCTH JallbHeHIIero ooydeHusl.

OO1iee yucino yacoB, OTBEAEHHBIX AJI1 M3YUYEHHUS] XMMHH Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJCIIO).



COJEP)XAHME OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XUMUYECKHE MOHSITHS

[Ipeqmer xumuu. Ponb XuMHMM B KM3HH 4eloBeKa. XHMMHsI B cucTeMe Hayk. Tena u
BeniecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsTue o
MeTO/[axX MO3HaHusl B XUMUHU. UncThie BemmecTBa 1 cMecH. CriocoObl pa3ienieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE HJeMEeHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocTeie 1 cnoXHbBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyaa. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 107151 XMMHUYECKOTO JIEMEHTa B COETMHEHUH.

KommuectBo BemectBa. Mons. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
yHclia CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tel mo opmynamM XUMUYECKUX COSTUHEHHIA.

dusznueckue M XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMs MAacChl BeIlleCTB. XUMHUeckue ypaBHeHUs. Kimaccudukanus XuMUYeCKUX peakiuit
(coenuHeHMS, Pa3I0KEHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenn:

3HaKOMCTBO C XMMHYECKOW TOCYJIOH, MpaBWiIaMu pabOTHI B JIaOOpaTopuu M MpHEMaMU
oOpaiieHus ¢ nabopaTOpHBIM OOOpYIOBAaHUEM, M3yYEHUE M OMHCaHHe (U3MYECKUX CBOWCTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHne (Pr3ndecKkux (TIaBIICHHE BOCKA, TASTHUE JIbA,
pacTHpaHue caxapa B CTyIKe, KATIEHHUE M KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBaHNUE MEJHON MPOBOJIOKHU, B3aUMOJIEHCTBUE MeJla C KMCIOTOM) sIBJIEHUH, HaOI0AeHIE
W ONHCAaHWE TMPU3HAKOB TMPOTEKaHWs XUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHI0M Oapus, pasznoxxenue rugpokcuna meau (1) mpu
HarpeBaHHUU, B3aUMOJCHCTBHE jkene3a ¢ pacTBopoMm comu menu (ll), m3yuenme cmoco6oB
paszienieHus CcMecel: C IMOMOINbI0 MarHuTa, (UIbTPOBaHHUE, BbIIAPUBAHME, IAUCTUIUISLIMS,
xpomaTtorpadusi, TMpPOBEIEHHWE OYUCTKM TOBAPEHHOW cONM, HAONIOJEHHE U OINUCaHUE
pe3yNbTaTOB IMPOBEJIEHUS OIbITA, WUIIOCTPUPYIOIIETO0 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHHE
Mojienielt MOJIeKY I (IIapOCTEPKHEBBIX).

Ba:kHeililme npeacTaBuTe I HEOPraHUYeCKHX BellleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kuciaopoja B npupoje, Gpuznyeckue U XMMUYECKHUE CBOMCTBA (peakluy TOPEHUs).
Oxcupnel. Ilpumenenue xuciopoga. CrocoObl MONMyYeHHS KHCIOpoJa B JlabopaTopuu U
npoMblnuieHHOCTH. KpyroBopot kuciopoaa B mpupone. O30H — aioTpornHasi MOAUGUKALUS
KHCJIOPO/A.

TennoBoit 3D@PeKT XUMHUYECKOH pEaKIuu, TEPMOXUMUYECKHE YpaBHEHHUS, OK30- U
SHIOTEPMHUUYECKUE peakuuu. TOIMBO: yroiab M METaH. 3arps3HEHHE BO3/AyXa, YCHUJICHUE
MapHUKOBOTO d(pekTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »snemenT u mpocroe BemiecTtBo. HaxoxkaeHwe BOaoOpona B NIPHUPOAE,
(u3nueckre u XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCO0BI MmostydyeHus. Kucinotel u comnu.

MornsipHblii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOIbl. Boja kak pactBoputenb. PactBopbl. HackleHHble
HEHACBILLIEHHbIE PAacTBOpPbl. PacTBOpUMOCTBH BellecTB B BojJe. MaccoBas 10 BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBAa BOjAbL. OcCHOBaHMs. Poib pacTBOPOB B MPUPOAE U B JKU3HU
yesoBeka. KpyroBopor Boabl B IpHpoje. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmueckux coenuHeHuid. Oxcuasl. Kriaccudukanus OKCHAOB:
coneoOpa3yrorire (0CHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. Homenknatypa
okcu10B. dU3nUecKre U XMMHUYECKHUE CBOMCTBAa OKCcH0B. [losryueHne okcuios.

4



OcHoBanms. Krnaccudukanuss OCHOBaHMIA: WIETOYM W HEPACTBOPUMBIC OCHOBaHUS.
Homenkmarypa ocHoBanuil. @u3nueCcKHMe M XMMHUYECKUE CBOWCTBAa OCHOBaHUU. llomyuenwue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ouzndeckue U XUMHUYECKUE
cBoiicTBa KucaoT. P aktuBHoctn MmetauioB H. H. bekerosa. [Tonydyenue kucior.

Comu. Homenknartypa coneil. duznueckue U XuMU4ecKUe cBoMcTBa coseil. [Tomyuenue
COJIEH.

I'eneTuyeckas cBsI3b MEXKIY KilacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpEEIICHHE COMEPKaHUs KHCIOpOAa B BO3/yXe, MOMyueHue, coonpaHue,
pacro3HaBaHWE W HM3YyYCHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aMMOJCHCTBUS BEIICCTB C
KHCIIOPOJIOM M YCJIOBHSI BOZHUKHOBEHUS U MPEKpAIICHUs TOpeHus (Tmoxkapa), 03HAKOMIICHHUE C
oOpas3aMu OKCHIIOB W OIMCAaHWE WX CBOWMCTB, MOJy4YeHHUE, COOWpaHHWe, pacClO3HABaHUE U
M3yYeHUE CBOWCTB Bojopoja (ropeHue), B3aumojeiicTBue Bojopoaa c¢ okcumom wmeau (l1)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB), HAOIIOIeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pPAaCTBOPEHHUS BEILIECTB C Pa3IMYHOW PaCTBOPUMOCTEHIO,
MPUTOTOBJIEHWE PACTBOPOB C ONPEACIEHHONM MAacCOBOM JI0J€Hd pacTBOPEHHOTO BEUIECTBA,
B3aMMOJICHCTBUE BOJABI C MeTaJJlaMd (HAaTpUeM W KajblheM) (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEOBaHHE OOPa3I[0B HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KIJIACCOB,
HaOJIIO/ICHUE W3MEHEHHS] OKPACKU WHIUKATOPOB B PACTBOpPAX KHUCIOT U INETIOYeH, M3ydeHHE
B3aumozeiicTBus okcuga menu (ll) ¢ pacTBopoM cepHOM KHMCIOTBHI, KHCIOT C METaJUlaMH,
peaKuMii HEUTpaJIU3alUu, I[OJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOIO
MeTajula IpyTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Bakueiume
KJIACChl HEOPTAaHUYECKUX COCTMHEHUID.

Iepuoguyeckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux djiementos /I, W.
MemnpaesieeBa. CTpoeHne aToMOB. XuMH4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKU KJIACCU(PUKAUU XUMUYECKHX dJeMEHTOB. [loHsitue o rTpymnmax
CXOIHBIX JIEMEHTOB (II€JIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl).
DJIeMEeHTBI, KOTOpBIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuogmueckass cuctema XuMuyeckux »sieMeHtoB J[. .
MenpeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opMmel [lepuoandeckoid cucTembl
xumuyeckux snemeHtoB JI. M. MengaeneeBa. Ilepuonbr m rpymnmbel. DU3NYECKH CMBICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIIHI AJIEMEHTA.

Crpoenue artomoB. CoctaB aromMHbIXx snep. HM3ortombl. Onextponsl. CTpoeHHe
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUUYECKUX 3eMeHTOB [leproaudyeckoil CUCTEMBI
J. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO SJEMEHTAa IO €ro IMOJIOXKEHUI0 B
[Tepuonnueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS pauyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJTMYECKUX CBOMCTB MO TPYIINaM | MEePUOIaM.

3nauenue [lepuogmueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUISl pa3BUTUA Hayku U npakTuku. J[. . MeHnneneeB — y4€Hblil U rpakJIaHUH.

Xumuueckas CBSI3b. KoBanentnas (momnsipHas u HETOJISIpHAS) CBS3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIEMEHTOB. loHHAs CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  peakiuu. I[Iponecchbl
OKHCJICHUSI ¥ BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHrne oOpaslloB BEIIECTB METALIOB W HEMETAIOB, B3aMMOJIEHCTBHUE THIPOKCHIA
LIMHKA C pacTBOpaMU KHCIJIOT M IIEJI0Yei, MPOBEACHUE OMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHUe, peakluu pa3ioKeHUs, COSTUHEHMS ).
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Mesicnpeomemnvie ceazu

Peanmzanust MeXIpEeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 8 KIIACCE OCYIICCTBIISCTCS
yepe3 HCIONb30BaHWE Kak OOMIMX €CTECTBEHHO--HAYYHBIX TIOHATHHA, Tak ¥ TOHSATHI,
SIBIISTFOLIMXCS] CHCTEMHBIMH TSI OTACIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOue ecTecTBEHHO--HAy4YHbIE NOHATHUS: HayyHbIH (akT, TMIIOTE3a, TEOpHs, 3aKOH,
aHamM3,  CHHTE3,  KiaccuuKamusi,  TMEePHOAMYHOCTh,  HAONOJNCHHWE,  DKCIICPUMEHT,
MO/JIeIMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@dusnka: MaTtepusi, aToM, OJJEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIHI,
PaZMoOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHM 3aps], BEIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHWE BEIEeCTBa, ra3, (pU3MUYecKHe BEIMYMHBI, CIUHHIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: potocunres, nprxanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJIBI, IOJE3HbIC
HCKOIIaeMble, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMUMHYECKasA peaKkuus

Ilepuonnueckuii 3akoH. Ilepuogmueckas cucrema XuUMHYeCKHX dieMeHToB J[. .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHU CBONCTB XHWMHUYECKHUX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCJUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3J1EMEHTOB B [leprnonueckoii cucteMe U CTpOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BeIllECTBAa OT TUINA KPHUCTANIMYECKOM PEIIETKM M BHUJA XUMUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccugukanms XxuMudeckux peakuuil Mo pas3jinyHbIM MpU3HaKaM (II0 YUCITY U COCTaBY
YUaCTBYIOLIMX B PpEaKUUH BELIECTB, IO TemIoBOMY 3(PQEKTy, MO H3MEHEHHUIO CTeleHel
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO KaTajlu3aTropa). DK30- U
SHAOTEPMHUUECKHUE PEAKLIUH, TEPMOXUMHUUECKUE YPABHEHHUS.

[lonstre o ckopoctu xumuyeckoil peakuuu. [lonstue 06 oOpaTUMbIX U HEOOpPATUMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusax. [lonsatue o
katasmse. [loHAaTne o0 XuMHYecKOM paBHOBecUU. DaKTOpBL, BIMSIOIIME HA CKOPOCTb
XMMHUYECKON PEeaKIUH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCANTENHbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, JJIEKTPOHHBIA OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIBbHON peakuuu. COCTaBlI€HHE YpPaBHEHUI OKUCIMTEIbHO--BOCCTAaHOBUTENIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALIMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnonsl,
QHUOHBL. MexXaHu3M JHMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHJAMH XUMHUYECKOWU CBSI3H.
Crenenp aucconnanuul. CUIbHBIE U CJIa0bIe SJIEKTPOIIHTHI.

Peakiun monHoro obmeHa. Y CIoBHUS MPOTEKaHUS PEaKIM MOHHOTO OOMEHa, MOJHBIC U
COKpalIi€¢HHble MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpeCcTaBIeHUl 00 3JeKTPOIUTUYECKON auccouuanui. KadecTBEeHHbIE peaklMd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C MOJEJSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJULIOB M HeMeTauioB (rpadura W ainMasa), CIOXKHBIX BEIIECTB (XJOpHAA HATPHS),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHMUYECKOM peakIMHM OT BO3JEHCTBUS pazIUYHbIX
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(hakTOpOB, MCCIIEAOBAHUE SJICKTPOIPOBOJTHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLUAINN
KHUCJIOT, IIejao4ed M cojeil (BO3MOXKHO HCIIONIb30BAaHUE BHUAECO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WUIIOCTPUPYIOIIMX NPU3HAKU MPOTEKAHMs pPEaKHMil MOHHOro oOMeHa (oOpa3oBaHue
ocajJka, BbIJENICHHE ra3a, oOpa3oBaHHWE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHid (TOpEHUE, PEaKkIUH pa3ioKeHUs, COSAMHEHHUS ),
pacro3HaBaHME HEOPraHMYECKUX BELIECTB C IOMOUIbIO KaueCTBEHHBIX pEaKLUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHBIX 3a7a4.

HemeTannbl U X coeTUHEHUS

OOmass xapakTepucThUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha TpuUMepe xyopa (B3aWMMOJEHCTBHE C MeTallaMH, HEeMeTaJIaMH,
menoyamu).  Xnopoogopoa. ConsiHas — KHCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyueHHE,
npuMeHeHne. JlelicTBUe XJI0pa U XJIOPOBOIOPO/Ia HAa OPTraHU3M YeloBeKa. BakHeHme XI0pH bl
U MX HaXOXJICHUE B MIPHPO/IE.

O6mas xapaktepuctuka djaeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOJU(PHUKALIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBogopos, CTpoeHue, (U3MUYecKue M XHUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
IIPEJCTABUTENN KUCIOTHBIX OKCHIOB. CepHas KucioTa, (PU3HYECKHEe U XUMHUYECKUE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMHUYECKHE PEaKIMH,
JeKallue B OCHOBE IPOMBIIUICHHOIO crnoco0a MoiydeHus cepHoil kucnotsl. Ilpumenenue
cepHoii KucnoTsl. CoM CEpHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ CcoeqUMHEHUH B mpupoje. XHMHYECKOE 3arps3HEHHE OKpYyXKawoolel cpessl
COCJIMHEHUSIMH Cepbl (KHCIOTHBIE IOXIHU, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEOTBPALLCHHS.

OOmas xapaktepucTuka 35eMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHH OKHCIEHHA. A30T, pPacIpOCTpaHEHHE B IpuUpoJe, (GU3UYECKUe WU
XUMHuUeckue cBoiictBa. Kpyroopot azora B npupoje. AMMHaK, ero pusnyeckue 1 XuMU4eckue
CBOWCTBa, MoJlydeHue 1 npumeHenue. Conu aMMOHHUS, UX (prU3nUecKue U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiys Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJyuyeHHe,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Vcmomp3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuid. XUMHU4ecKoe 3arpsi3HeHUE OKpY’Karolleld Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHble MOAUPHUKAINA
dochopa, dpuznyeckne u xumuueckue cpoiicta. Oxcun docdopa (V) u gochopHas kuciora,
¢u3nyeckne M XUMHUYECKHE CBOICTBa, mosydeHue. lMcmonp3oBanue ¢ochaToB B KadyecTBe
MUHEpabHBIX YI00peHuil.

Obmas xapaktepuctuka 3neMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIEe CTENEHH OKHCICHHS. YTIIEpPOA, alUIOTPONHbIE MOJU(PHUKAIIMU, pACTIPOCTPAHEHUE B
npupoje, GU3NIecKue U XUMUIecKne cBoiicTBa. AncopOuusi. KpyroBopor yriepona B nmpupo/e.
Oxcunpl yraepona, ux (pU3NUECKue U XMMUYECKHe CBOMCTBA, NEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJyYeHHE U TPUMEHEHHEe. DKOJOrHYeCKUe MpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a IJI00aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA 3(P@exT. YronbHas KUcloTa U eé
conM, WX (PU3MUECKHEe W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmonb3oBaHue ~ KapOOHaToB B ObITY, MeEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHMAX YIJepoja
(MeraH, 9TaH, STHWICH, aleTHJIEH, STAHOJN, TJIHWIEPHH, yKCycHas Kkuciora). [IpupomHbie
UCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOAHBIM Ta3, He(Th), MPOAYKTHI HX MepepaboTKH
(6eH3uH), UX POJIb B OBITY ¥ MPOMBIIIICHHOCTH. [ToHATHE 0 OMOOTHYECKH BaXKHBIX BEIIECTBAX:
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Kupax, Oelkax, yriaeBoJaX — WU HMX POJIM B JKU3HM 4YeJOBEKa. MarepuaabHOE €IUHCTBO
OpPraHWYECKHX U HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYCHHE W TPUMEHECHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpexacraBieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kuciaote. CHIIMKAThI, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaskHeiime
CTpPOUTENbHBIE MaTepuaibl: KepaMuKa, CTEKJI0, IEMEHT, OeTOoH, ene300eToH. [Ipobrmemsr
0€30MacHOTO MCITOJIH30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B IOBCETHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

M3yueHrne o0pa3lioB HEOPTAHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKlUi Ha XJOPUA-HOHBI M HAONIOCHNUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NIECKUe U XUMHUYECKHE CBOMCTBA TaJIOT€HOB M WX COEAWHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3laMH XJIOPHIOB (TaJOTeHHIIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu ceppl W €€ COeaWHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUANIOB), HAOIIOJIEHUE Tpolecca OOyIJIMBaHMA  caxapa MO  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YUYECHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakinu Ha CcyibpaT-MOH U HAONIOJICHUE TMpH3HAKa e
MPOTEKaHHUsA, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaAMHU a3oTa, Gocdopa M MX COCTUHECHUM
(BO3MOXKHO HMCIIOJIb30BaHKE BUACOMATEPHATIOB), 00pa3liaMu a30THBIX B (HOCHOPHBIX yA0O0pEHHMIA,
noixydeHue, coOWpaHue, pacro3HABaHME M H3YyUYCHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KAueCTBEHHBIX peakiuidi Ha HOH aMMOHUsA U Qocdar-uoH U U3YYCHHE NPHU3HAKOB HX
MPOTEKaHHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON Aa30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOB30BAaHUE BHUICOMATEPHUANIOB), U3YUYCHUE MOJEICH KPUCTAUIMUECKUX PEIIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpOIMU PacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM NMPOTUBOTra3a, MojyueHue, cCoOupanue, pacrio3HaBaHHe
W W3y4Y€HHE CBOWCTB YIJICKHCJIOTO Ta3a, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl M U3YYCHUE IMPU3HAKOB HX MPOTEKAHHUSA, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3ajlad Mo Teme «BaxHelue
HEMETAJUIbl M UX COCIUHCHHUS.

MeTaJJIbI M MX COEAMHEHHUSA

OOmass xapakTepUCTHKA XHUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU WX
nojoxxeHus B [leprnoandeckoi cucteme xumuuyeckux sneMeHToB JI. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauueckas CBSI3b M METaJUIMYECKass KpHUCTAJTMYecKas
peméTka. DIEKTPOXUMUYECKUN psll HAnmpsHKeHU MeTamoB. Du3nyuecknue M XUMHUYECKHUE
cBoicTBa MeTauioB. OOmMe cnocoObl MoMydeHus: MeTauioB. [IoHsITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY ¥ TPOMBIILJIEHHOCTH.

[lenounble MeTaIIBL: TTOJIOKEHUE B [lepruoanyueckoi cucteMe XUMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXieHUE B mpupone. OU3NUeCKue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpHS U Kamus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB M UX COCIMHCHMIA.

[[leoyHO3EMENBHBIE METAUIBl MAarHU W KalbLMi: moJiokeHue B Ilepuoamueckoit
cucremMe xumMuudeckux anemeHtoB [[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HAaXO0XKICHUE B
npupoje. Ousnyeckue 1 XMMHUYECKHE CBOMCTBA MarHusl M Kalblus. BakHellne coequHeHUs
Kanplus (OKCHII, TUAPOKCU, cOH). JKECTKOCTD BOJIBI U CITIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxxenne B llepuoanueckoir cucrteMe xumudeckux siemeHtoB 1. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUEe B mpupoae. Pu3ndeckre U XUMHIESCKHUE CBOMCTBA
anmroMuHMS. AM(OTEpHBIE CBOWCTBA OKCU/IA U THIPOKCHIA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuonnueckoil cucreme XumMu4eckux 3nemeHtoB [l H.
Menpeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne U1 XMMUYECKUE CBOMCTBA



xkene3a. Okcunbl, ruapokcuasl u comm xenesa (I1) m xenesa (l1l), ux cocras, cBoiicTBa u
MOJTyYCHHE.

Xumuueckuii IKcnepumenn:

O3HAKOMJIEHHE C OOpa3llaMH METa/NIOB M CIUIABOB, HUX (PU3MUYECKUMH CBOWMCTBaMH,
W3y4YCHUE PE3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAaHHE BHICOMATEPHAIIOB),
0Cc0OEHHOCTEH B3aUMOJEHCTBUS OKCUIA KAJIBIUS U HATPUS C BOAOH (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEPUANIOB), HCCIIEIOBaHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHs XKejie3a B
KHUCIOpoAE  (BO3MOXKHO  MCIIONB30BaHME  BUICOMATEpUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil HAa WOHBI: MarHus, KaJlbllis, aIFOMUHUSA, [IUHKA, xene3a (I1) u xenesa
(1), menum (1), HaOMoOAEHUE U ONMUCAHUE MPOIECCOB OKpAIIMBAHUS TNIAMEHU HOHAMH HATpUS,
Kalusl U KaiblMs (BO3MOXKHO HCIIOJNb30BaHHE BUAEOMATEPHAJIOB), UCCeT0BaHuE aM(OTEPHBIX
CBOWCTB THJIPOKCHIA aTFOMUHUS U THIPOKCHUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHel1ie MeTasibl U UX COeTMHEHUS.

XHUMHA U OKpPY:KaOIas cpeaa

BemiectBa 1 MaTepuansl B MOBCETHEBHOM JKU3HM ueloBeKka. bezomacHoe HCIOb30BaHKE
BEIICCTB M XUMHUYECKHX peaknuii B ObITy. IlepBasi moMomip Npu XUMHUYECKUX OXOTraxX H
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYIKaroIIel cpeibl (MpeesbHast JOMyCTUMAasi KOHIICHTPALUs
Beniects, nanee — [1/IK). Pons XxuMuu B penieHuu 3K0J0THIECKUX MPOOIIEM.

Xumuueckuit IKcnepumenm:

M3y4deHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemmnunie ceasu

Peanmu3zanus MeXNpeaAMETHBIX CBSI3€H MPU M3yUYEHUU XUMUU B 9 Ki1acce OCYLIECTBISETCS
yepe3 HCIOJb30BAHME Kak OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SIBJISTFOIIUXCS] CACTEMHBIMH JIJISI OTAETBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHITHS: HAay4YHbIH (akKT, THUIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccuukauusi,  IMEePUOAMYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJICITMPOBaHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHSI, MATePHAIIBI.

@dwuzuka: Marepusi, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
paZMOaKTHBHOCTh, MOJIEKYJIa, JJIEKTPHYECKUH 3apsill, MPOBOIHUKH, IOJIYIPOBOIHHUKH,
JURJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, Ias,
pacTBOp, pacTBOPHMOCTb, KpUCTAJUIMYECKas pemeETKa, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHUIIBI U3MEPEHUs], KOCMHUUECKOE IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: dborocunTes, npixanue, O6mocdepa, 3KOCHUCTEMA, MHUHEpAJIbHBIC YA0OpCHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTRA.

l'eorpadusa: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS TMPOTPAMMbl OCHOBHOTO OOIIETro 0oOpa3oBaHUS
JOCTUTAIOTCS B X0 OOYYCHHUSI XMMUU B €TUHCTBE YUCOHON M BOCITUTATEIBHOMN EATEIILHOCTH B
COOTBETCTBUHN C TpaaAUIIMOHHBIMHA pOCCI/IﬁCKHMH CONOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MpaBHJIAMU W HOPMaMHU TOBEIACHUS U
CIIOCOOCTBYIOT MTPOIIECCaM CaAMOITO3HAHUS, CAMOPA3BUTHS M COITUATTU3AINN 00YJaIOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOU MHO3UTHUBHBIX IOCHHOCTHBIX OpI/ICHTaI_II/Iﬁ U paClIMPCHUC OIlbITa ACATCIIBHOCTHU Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMoOTH4YeCKOro BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIETYPHOMY, HCTOPHYECKOMY U Hay4YHOMY
HacCJICIUK, INIOHHMMAaHHA 3HAYCHUA XUMHUYECKOU HayKH B JKH3HH COBPCMCHHOTI'O O6H_I€CTBa,
CHOCOOHOCTH BIIQJIETh JOCTOBEPHOW HMH(MOpMAIMEH O MEPEOBhIX OCTUKCHUSX U OTKPBITHUSX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) TpasKIaHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUS O COLMAIBHBIX HOpPMax W MpaBHJIaX MEKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06HI€CTBGHHO HOJ'IC3HOﬁ,
y4eOHO-HCCIICIOBATEIbCKON, TBOPUECKOW HM JPYTHMX BHIAX JESATCIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIBHOCTH TPH BBHITIOJHEHUN yUEOHBIX, ITO3HABATEIFHBIX 3a/1a4,
BBINTOJTHCHHHM XUMHUYECKHUX OKCIEPUMEHTOB, CO3JaHUU YYECOHBIX MPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO WU B3aWMOIIOMOIIM B IMPOLECCE 3TOU y‘Ie6HOI\/JI ACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEICHUEC W TIOCTYIKA CBOMX TOBAPHINEH C TO3MIMU HPABCTBECHHBIX U
MPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI OCTYMKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMA '

MHPOBO33PCHUECKHAE  MPEJACTaBICHUS O  BEIIECTBE W XUMHYECKOH  PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH M COCTaBISIOIIME OCHOBY JJISt
IIOHUMAaHUs CYHIIHOCTH Hay‘IHOI\/’I KapTUHBI Mupa, MMpEaAcCTaBJICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aMMOCBS3SIX YEIOBEKa ¢ MPUPOTHON Cpeloid, O poiu
XHUMHUHA B ITIO3HAHUHU DTHUX SaKOHOMepHOCTCﬁ;

IIO3HABATCJIbHBIC MOTHUBbBI, HAIIPABJICHHLIC HAa IIOJYUYCHUC HOBBIX 3HAHUHA 10 XHUMHU,
HEOOXOAMMBIE Ui OOBSCHEHHS HAOI0OJaeMbIX IPOLECCOB W SIBICHHI, IO3HABATEIBHOM,
MH(GOPMALIMOHHOMN M YUTATEIbCKON KYJIBTYpBI, B TOM YHCIJI€ HAaBBIKOB CAMOCTOSITEIBHOIN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUUYECKUMH CpPEACTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEeC K OOY4YEeHHWI0 M TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUI0, TPOSKTHON M MCCIIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAINPaBJICHHOCTH M YPOBHS 00yYEHUS B JAJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHONICHUS K CBOEMY 30POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKU3HHU, OCO3HAHUE IMOCIEACTBHA M HENPHUITHE BPEIHBIX
MPUBBIYEK (YMOTpeOJEHUS ajKOToJisA, HAPKOTHKOB, KYypEeHHS), HEOOXOIUMOCTH COOJIOICHUS
MpaBwI OE30MACHOCTU TMPHU OOpAIleHWH C XMMHYSCKUMHU BEIIECTBAMU B OBITY U pEaNbHON
KH3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTHYSCKOMY U3yUeHHIO Tipodeccuii U Tpyia pa3InyHOro poja, YBOKEHHE K
TPyLy U pe3yJbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM 4YHUCJIE Ha OCHOBE IPUMEHEHUS
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MPEIMETHBIX 3HAHWA TI0 XWMHUH, OCO3HAHHBIM BBIOOP WHIUBUAYATHHOW TPACKTOPUHU
MPOJOJKCHHSI O0pa30BaHHUA C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEmrHOW Mpo(ecCHOHANBHON NeATEeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/ie;

6) 3K0JIOrHYecKOro BOCIUTAHUS

9KOJIOTHUECKH I1eieco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY >KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHWE IEHHOCTH 3I0POBOr0 M Oe30macHOro obOpasa >KHW3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 30pPOBBIO,
OCO3HAHUWE MIEHHOCTU COOJIIOJICHHUS TIPaBMI 0€30MacHOTO MOBEICHUS TIPH PabOTe ¢ BEIICCTBAMH,
a TaK)K€ B CUTYaIHUAX, YTPOXKAIOIINX 3T0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMCHSTHh 3HAHWS, IMOJlydaeMble TPHU H3YyYCHUW XWMHH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOAHON CPEOi, /ISl MOBBIIIEHUST YPOBHS YKOJIOTHUECKOM
KYJIbTYPBI, OCO3HAHHUS TJI00ABHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM H IyTeH MX peIIeHUs
MOCPEJICTBOM METO/IOB XMMHH, YKOJIOTHUYECKOTO MBIIUICHHS, YMEHHUS PyKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocrtaBe MeranpeIMETHBIX Pe3yJIbTaTOB BBIACISIIOT 3HAYUMBIC IS (POPMHUPOBAHUS
MHPOBO33PCHHsI OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHSs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEeMa,
MPOLIECC, PKCIEPUMEHT U APYTOE.), KOTOPBIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUN M3 ATUX MPEIMETOB (DOPMUPOBATH MPEICTABICHHE O
IIEJIOCTHOM HAyYHOM KapTWHE MHpA, ¥ YHHBEpPCAJIbHBbIC yueOHbBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHHUKATUBHBIE, PETYJISTHUBHBIC), KOTOphle obOecreunBaroT (OpMHUpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TIAHHPOBAHUIO M OCYIIIECTBICHHUIO YIYCOHOH eATeILHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3zoBble Jornyeckue JelcTBUA:

YMEHHMSI MCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIILJICHUS TMPU OCBOCHHM 3HAHMMA:
pacKpbIBaTb CMBICI XUMUYECKUX TOHATHM (BBIACHATH HX XapaKTepHbIE IPHU3HAKH,
yCTaHABJIMBATh B3aWUMOCBSI3b C JIPYTUMH MOHSATHSMH ), UCIIOIB30BATh MOHATHS JIJIsI OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBIICHWH, BBIOMPATh OCHOBAHUS W KPUTEPUU IS KIACCH(PUKAIIUU
XUMHMUYECKHUX BEIIECTB M XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUUYHMHHO-CJIEICTBEHHBIE CBA3HU
MEXIy OOBEKTaMH U3YUEHUS, CTPOUTDH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIE, J€TYKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHHE MPUMEHATHh B MPOIECCe MO3HAHUS MOHATUSA (IIPeAMETHBIC U METaIlpeIMETHbIE),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, HpPeoOpa3OBHIBATH IIHUPOKO
MIPUMEHSAEMbIC B XUMHH MOJEJIbHBIC MPEICTABICHUSI — XUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMHuYeckass (GopMylna H ypaBHEHHE XHMHUYECKOHW peakluud — TMpU pEHIeHuH ydeOHOo-
MO3HABATEJBHBIX 3a/Ja4, C YYETOM OTHUX MOJEIbHBIX [MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3YYAEMBIX IIPOLIECCAX U SBIICHUSX.

ba3oBble ucciegoBarelbcKHe AeiicTBHS.

YMEHHME MCIOJIb30BATh MOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHUsA, a
TaKk)ke€ B KayeCTBE OCHOBBI I (OPMHPOBAHMUS THUIOTE3bl 10 MPOBEPKE TNPABHIBHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

npuoOpeTeHre ONbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMU W TPOBEIACHUIO YUCHUIECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJIOM MPOIECCa, CAMOCTOSATEIFHO MPOTHO3UPOBATH €r0
pe3yabTaT, (GopMyIupoBaTh OOOOIIECHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHON paboTe.
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Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHUIO PA3INIHBIX BHIOB
1 (opM IpeICTaBICHHS, MOIYYaeMyI0 U3 Pa3HbIX UICTOYHUKOB (HAyUYHO-TIOMYJISIpHAs JIUTepaTypa
XUMUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TocoOus, pecypchl HWHTepHeTa), KPUTHYECKHU
OILICHUBATh IPOTUBOPEUHBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE TIPUMEHSThH Pa3InIHbIe METOJIBI U 3aIIPOCHI NP MOUCKE U 0TOOpE HH(pOPMAIIUU 1
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJIsI BBITIOJIHEHHUSI yU€OHBIX M MMO3HABATEIBHBIX 32124
OTIpeNIeNIEHHOTO THUIAa, MPUOOPETEHHE OIbITa B OOJACTH HCIONB30BaHUA WH(HOPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBIAJICHUE KYJIbTYpPOl aKTUBHOTO HCIIOIH30BAHMS PA3IMUHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BBIOMPATh ONTHUMAIbHYIO (OpMy TpeacTaBICHUS
nH(pOpMallUd ¥ WUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOWHAIUSMUY;

yMEHHE HCIOJb30BaTh W aHATU3UPOBATh B TpoOIlecce yU4eOHOW M HCCIEIO0BATEIbCKOM
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU MPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOIIEH IPUPOJHON CPEIBI.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIe eiiCTBUSA:

yMEHHUs 3aJlaBaThb BOIpPOCHl (B XoJ€ Jauamora u (Wiau) ITUCKYCCHUH) MO CYIIECTBY
oOcyxaaeMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBIMOIHEHUS
MPEIIOKEHHOM 3a/1a4H;

yYMEHHsI IPEACTABIISATH OTyYEHHbIE PE3yJIbTaThl IO3HABATENIbHOM 1EATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIMIO PE3YJIbTATOB BBINOIHEHUS XUMHUYECKOIO
JKCIepuMeHTa (J1abopaTOPHOrO OmbITa, JTAOOPAaTOPHOW pabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIECTB, Y4€OHOTO MPOCKTA);

yMEHHsI y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MO3HABATEJIBbHON U
HCCIIE0BATEILCKON /IESITEIbHOCTA TMPU PEIICHWH BO3HHUKAIOIIUX MpOoOJeM Ha OCHOBE yuéTa
o0LIMX HMHTEPECOB W COIJIacOBaHMs MO3MIMK (00CYyXIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
ITYPMBD», KOOPJIMHALIUSI COBMECTHBIX JIEUCTBUM, ONpEIeTICHNE KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJTHEHHON PabOThI U JIpyTHe).

PerynsiTuBHbIE YHHBeEPCAIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSTEIFHO OMpPEesITh eNu AeSITeNbHOCTH, TUIaHUPOBATh, OCYIECTBIIATD,
KOHTPOJIUPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JIESITEIIBHOCTh, BHIOMpATH
HaunOonee d¢QeKTUBHbIE CMOCOOBI pelIeHHs Y4YeOHBIX M MO3HABaTENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBI QJITOPUTM JEHCTBHM IIPU
BBIMIOJTHEHUH 3aJ]aHUl ¢ Y4E€TOM TMOJNYy4YeHHs] HOBBIX 3HAHMNA 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIIUAX, OIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBJICHHOW IIEJH,
yMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEeIJiaraeéMble B YCIOBUU 3aJaHUI.

INPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB [0 OCBOCHHUIO O0053aTEIBHOIO COAEpPKAHMS,
YCTAHOBJICHHOTO JaHHON (enepanpbHOH pabouell MporpaMMoM, BBIIENAIOT: OCBOEHHBIE
oOy4JalIIMMHUCs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAecTBUM, crnenuduueckue s
NpeaIMEeTHON o0nacT «XUMUS», BUIBl JEATEIBHOCTH IO TOJIYYEHHUIO HOBOT'O 3HAHUSA, €ro
MHTEpIIpETAINH, TPEOOPa30BAHNIO U IPUMEHEHHUIO B PA3JIMYHBIX yU€OHBIX U HOBBIX CUTYaIUsX.

K xonuy oOydenus B 8 kijacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYHYAIOIIUXCSI YMEHUM:
. pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATHUN: aTOM, MOJIEKYJa, XUMHUYECKHM
JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAas M HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIBHASI ATOMHAsl M MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJS XMMHUYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJISIPHBIA OO0BEM,
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OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATETLHOCTh, CTETIEHh OKUCIICHUS, XUMHYECKas
peakiusi, KiraccuUKalMs peakiuil: peaklud COCTUHEHUS, PEaKIUU pa3JOoKEHUs, peakluu
3aMeIIeHUs, PEaKIui 0OMEHa, 3K30- M YHIOTCPMUUICCKUE PEAKITUH, TCTUIOBOM 3PPEKT peakiny,
SIIPO aTOMA, DJIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTallb, paglyCc aToMa, XUMUYECKasi CBS3b,
MOJISIPHAST M HETOJSIpHAsl KOBAJCHTHasl CBSI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi 101 BEIIECTBA (MPOLIEHTHAs KOHIICHTPAIUs) B pACTBOPE;

. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHATHI W TNPUMEHSTh 3TH
TOHSTHUS MPU OMKMCAHUU BEUIECTB U UX MPEBPALICHUN;

. UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBJeHHs (OpMyNl BEIIeCTB U
YPABHEHUN XUMUYECKUX PEAKIIUI;

. OMpEENATh BaJIGHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, CTEICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCIUHEHHH 1o ¢GopMysiaM, BHJ XHMUYCCKOW CBs3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCANHEHUSX;

. packpbiBaTth cmbici [lepuoguueckoro 3akona /. M. MeHaeneeBa: A€MOHCTpUpPOBATh
MMOHUMaHUE MEPUOTUUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[Iepnoanueckoil cucTeme, 3aKOHOB COXPAaHEHUsT MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOT'O YUE€HHUsI, 3aKOHA ABOTaIpo;

. OMUCHIBATHL U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuonndeckoil CUCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3jINyaTh MOHITHS «TJIaBHas moArpynmna (A-rpymnma)» U «rmododHas
noarpynmna (b-rpymnma)», maneie u OoNbIINE TEPUOABI, COOTHOCUTh O003HAYCHHSI, KOTOpPHIE
nMeroTcst B Tabmuie «lleprogundeckas cucrema xumuueckux snemMenToB Jl. M. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U 3apsj
sqpa, o0IIIee YUCIIO IEKTPOHOB M PACTIPECIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

o KIaccu(pUIMpOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMHUYECCKHE
peakiuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIECTB, M0 TEINIOBOMY 3D (DeKTy);
o XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX

KJIACCOB, MOJTBEPXkAasi ONUCAHHUE NPHUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOLIMX
XMMHYECKHUX PEAKIIUL;

L IMIPOrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBHCHMOCTH OT HX KaY€CTBCHHOI'O COCTaBa,
BO3MOKHOCTH ITPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;
L4 BBIUUCJIATH OTHOCHUTCIIBHYKO MOJICKYJISIDHYIO U MOJIIPHYKHO MACChl BECIICCTB, MACCOBYHO

JIOJTF0 XMMUYECKOT0 3JIEMEHTa 10 (POpPMYJIe COSTUHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOHN PEAKIIHH;

J NPUMEHATh OCHOBHBIC OMNEpAIMU MBICIUTEIBHONW JESITENbHOCTH — aHAlM3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMATH3alMI0, KIACCU(HUKAIMIO, BBIIBICHUE MPUYHHHO-
-CJICICTBEHHBIX CBA3€H — JUIA M3YyYeHHsS CBOICTB BEHIECTB W XHMHUYECKUX pEaKIni,
€CTECTBEHHO-HAYYHbIE METO/bl IO3HAHWS — HAOJIOJEHUE, HW3MEpEeHHe, MOJCIUPOBaHHE,
9KCTIEPUMEHT (peabHBI 1 MBICIICHHBIH);

J ClleZIoBaTh TNpaBWJIaM  IIOJIB30BAHMS  XMUMHUYECKOH moCyaod ®  J1abOpaTOpHBIM

o0opyIOoBaHHMEM, a TakXKe NpaBWwiIaM oOpalleHUss C BeleCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TIO BBIITOJHEHHUIO JTA0OPATOPHBIX XHMHUYECKHX OIBITOB IO IOJNyYEHHUIO H
coOupaHuio ra3000pa3HbIX BeUIECTB (BOJIOPOJAa M KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpeAeI€HHON MacCOBOM JOJIEM pacTBOPEHHOrO BENIECTBA, IUIAHHUPOBATh M MPOBOAUTH
XMUMHUYECKHE SKCIIEPUMEHTHI MO PACMO3HABAaHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
WHAMKATOPOB (JaKkMyc, (peHondranent, METUIOPaHK U ApYyTue).

K koHIty oOyuenus B 9 kiiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpMHUPOBAHHOCTD Y OOYJAFOIITNXCSI YMEHUM:

13



o pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHI: XHMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BAJIEHTHOCTb,
AEKTPOOTPHUIATENLHOCTh, CTENEHb OKHCICHHS, XUMHYECKas peakuus, XUMHUYecKas CBS3b,
TeTI0BOM 3(pPeKT peakuu, Mojb, MOJSIPHBIH 00BEM, PacTBOP, PIEKTPOIUTHI, HEAIEKTPOIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALNSA, PEAaKLUU HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTHUMblE pEaKIUHd, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
pEeakunu, OKHCIUTENIb, BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIMS,
aM(pOTEepPHOCTb, XMMHUYECKasi CBA3b (KOBAJICHTHAs, HOHHAsI, METAJTMUECKas), KpUCTAILTMYECKas
pemeérka, KOpPpO3us METaJUIOB, CIUIaBbl, CKOPOCTb XMMHMYECKOW pEaKUUH, MPEeAcIbHO
nonyctumas konuentpamus [1/1K Bemectsa;

J WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKUX IOHATUH M MNPUMEHSTH 3TH
MOHSTHSI TIPU OMMCAHUU BEILIECTB U X MPEBPALICHHUI;

. UCTIOJB30BAaTh XWMHUYECKYI0 CHMBOJHMKY JUIS COCTaBIeHHsS (OpMyJ BEIIECTB M|
YPAaBHEHUN XUMUYECKUX PEAKLIUM;

o OIIPEACIIATh BAJICHTHOCTD U CTENIEHb OKUCICHUSI XMMUUYECKHUX JIEMEHTOB B COEIUHEHUAX
pPa3IMYHOIO COCTaBa, IMPHUHAJUIEKHOCTh BELIECTB K OMNPEIEIEHHOMY KIIACCy COEIMHEHUH IO
(dbopMmynaM, BUJL XUMUUYECKON CBSA3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX
COCJMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOW (opmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHUM, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona . 1. MenneneeBa u 1€eMOHCTPUPOBATh €r0
[IOHMMAaHHEe: OINHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ileproauueckoil cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iiMyaTh MOHSATHUS «TJaBHas moArpymnmna (A-rpynmna)» U «rnoOouHas
noxarpynmna (b-rpynma)», Manble u OoibliMe TEPUOIbI, COOTHOCHTH 00O3HAUEHHs, KOTOpbIE
UMEIOTCA B TEPUOAMYECKON Tabiuile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsi Aapa, oOlee YUCIo JIEKTPOHOB U PACIIPEIeNICHHE UX
IO 3JIEKTPOHHBIM CII0SIM), OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEJUHEHMI B Ipelenax MajblX IEPUOAOB U IJIaBHBIX NOJAIPYII C YYETOM CTPOECHMS MX
aTOMOB;

J KJ1accu(UUIUPOBAaTh XUMHUYECKHUE DSJIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B PEAKIMU BEILECTB, MO TEIIoBOMY 3(hdeKTy, mo
W3MEHEHUIO CTENEHEH OKUCIECHUS! XUMUYECKUX PJIEMEHTOB);

. XapakTepu3oBaTh (ONMHMCHIBaTH) o0OmMEe W crenupUuecKue XHUMHYECKHE CBOWMCTBA
IIPOCTBIX M CJIOKHBIX BEILECTB, IOATBEPKAAsl ONMUCAHNE IIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIAM;

. COCTaBJIITh YPAaBHEHUS SJIEKTPOJUTHUYECKOM IUCCOLMALMUA KHCIIOT, LIEJIOYEH U COJIEH,
IIOJHBIE M COKpALIEHHbIE YpPaBHEHHUs peakUud HMOHHOrO OOMEHa, YpaBHEHMs peakiUi,
MOATBEPXKIAIOIINX CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKAY BEIIECTBAMHU pa3IMYHBIX
KJIACCOB;

J packpbiBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3THUX peakluii;

o IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOYKHOCTHU
MIPOTEKAaHNS XUMHUUYECKHUX IPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX;

J BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIeMEHTa 1o (popMyJsie COeAMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peaklnu;

o coOyogaTh MpaBWila  IOJb30BAaHUS  XMMHUYECKOM IOCyAOH H©  J1abopaTOpHBIM
000pyA0BaHNEM, a TAKXKE MIPaBHUJIa OOpAIlIEHUs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLUSAMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHUYECKHUX ONBITOB IO TMOJY4YEHUIO M COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKUCIIOrO ra3a);
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J IPOBOJUTh PEAKILMH, MOATBEPXKIAOLINE KAYECTBEHHBI COCTaB PA3JIUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAUA-, KapOoHaT-, Qocdar-, cuamkar-,

cym,(baT-, TUAPOKCU-UOHEI, KaTHUOHBI AMMOHUA n HMOHBI HN3YYCHHBIX METAJlJIOB,
NPUCYTCTBYIOIIMUEC B BOAHBIX paCTBOpAX HCOPraHNUCCKUX BCIICCTB;
L4 MNPUMCHATH OCHOBHBIC OIICpallUU MBICIIUTEIbHOMN ACATCIIPHOCTH — aHaJIu3 W CHHTC3,

CpaBHCHHC, O606HICHI/IC, CUCTCMATU3alUIO, BBIABIICHHUC IMPUIMHHO-CIICACTBCHHBIX CBsI3EH — JJIA
W3Y4YEHHs CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUM, €CTECTBEHHO-HAYYHbIE METO/BI MO3HAHUS
— HaOJI0IeHNE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIM U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauvecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIe (MU PpOBbLIEL)
KonTposabHbie IpakTnyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesIbHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [lepBonayanbHble XUMUYECKHE OHATHSA
XuMHsT — BakHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

) MMPAKTUYECKOU 1EATETBHOCTH https://m.edsoo.ru/7f41837c¢

YeJIOBEKA

19 BemecTBa 1 XuMnu4ueckue 15 1 bu6mmoreka [IOK

) peaKIu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [JOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucimorax 8 1 bubmuoreka [JOK

] U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmuoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubmuoreka [JOK

' HEOPTaHMYECKHUX COSTUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Paspnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. M. MengeneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

3.1

[lepuoanueckuii 3aKOH 1
[Tepuoauueckas cucrtema
XUMHUYECKUX 3eMeHToB JI. .

Menaene-eBa. CTpoeHHe aToMa

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c¢




Xumudeckasl CBs3b.

3.2 OxucanTensio- 8 1 Etptlgglp/lr?f:é(s%g 8/51‘4183%
BOCCTAaHOBUTECJIbHBIC PCAKIINH
Hroro no paseny 15 tpeimedson TH1837G
PesepBHOE Bpemst 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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9 KVIIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3jie/ioB U TeM uudpoBbIe
Ne o/l P Konrtpoabusie  IlpakTuyeckue (uinpp )
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. BenmecTBO M XUMHYECKHE PeaKkuu
11 [ToBTOpeHue u yriayOiaeHue 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3esoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmnoreka [JOK
' peakIuii https://m.eds00.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOIHAITHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3zgen 2. HemeTa/sIbI M X COeIUHEHUS
21 OO01mast XapaKTepUCTHKA XUMUIESCKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["amorensl https://m.edsoo.ru/7f41a636
o | o o ; B 10K
' Py - eP https://m.edsoo.ru/7f41a636
COCIMHEHUSI
OO61mas xapaKTepuCTHKa XUMUYECKUX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpymmsl. A30T, pochop u ux 7 1 https://m. edsoo. ru/7f41a636
COEJIMHEHUS
24 omeenos NArpymnes Visepot 5 ) 2 Bubmiorexa LIOK
' N PYTITIBI. po https://m.edsoo.ru/7f41a636
KPEMHUH M UX COSTUHEHUS
HToro 1o pasueny 25
Pa3zpnen 3. Meta/uibl M UX COeIMHEHHSA
3.1 OO0mre cBOMCTBAa METAJLIIOB 4 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.2 Bakneiime MeTaluiel M HX COSIUHEHUS 16 https://m.edsoo. ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi 4 OKpyKalas cpeaa
4.1 BemiectBa 1 MmaTepuaibl B )KM3HU YeJIOBEKa 3 BH6J_1HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PezepBHOe Bpemsi 3 BHGJ_IHOTeKa HOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68

19




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos J1eKTPOHHbIE
Ne Kontpoas = IIpakTn Hata usyuernus uudgposbie
Tema ypoka P P
n/n Bceero HbIE qyecKkue o0pa3oBaTejibHbIE
padoThI padoThI Maan Daxt pecypcbl
HNuctpykrax o Th. [IpenmeT xumumu.
Ponb xumuu B sxu3HU yenoBeka. Tena u Bu6uorexa [IOK
1 semectna. JI.o. Nel "U3ydenue u 1 httos://m.edsoo.ru/f0d210¢
orucanue (PU3HMIECKUX CBOWCTB 00pa3IioB — '
Heoprannueckux BemectB". Th
bu6mmoreka [JOK
2 1
[TonsiTue 0 MeTO/Iax MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padorta Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpHH U PUEMBI 1 1 bu6morexa [IOK
oOparreHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem». MacTpykTax no Th.
Yucrelie BentecTBa U cMecd. CriocoOnl
pasnenenus cMmeceit. JI.o.Ne2 "U3yuenue Bu6uotexa [IOK
4 Croco0O0B pa3zieNieHus: cMeceit ooparieHus 1 https://m.edsoo.ru/ff0d26ca
C XMMHYECKUMU BEIIECTBAMH (C MOMOIIIbIO — '
marnuta)". Th
ITpakTnueckas padora Ne 2 «Pa3nenenue Bu6maorexa LIOK
5 i i 1 1
ceceH (12 mpEneps aeaoTI momapero htpsim.ecsoo,uf028c8
. ATOMEI F MoJekyJibl. JI.0.Ne3 "COSI[aHI'/'Ie . Bu6morexa [IOK
1}4}(;;[6%14 MOJIEKYJI (IIIapOCTEPIKHEBBIX)". https://m.edsoo.ru/ff0d2a6e
7 XHUMHUYECKUE IJIEMEHTBI. 3HAKH (CHUMBOJIbI) 1 BuGmuorexa LIOK

XUMHNYCCKHUX 3JICMCHTOB
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https://m.edsoo.ru/ff0d2be8

[IpocTeie u cinoxubie BeniecTra. JI.0.Ned

BCIICCTBA 10 YPABHCHUAM XUMHWYCCKUX

8 "Onucanue GU3NIECKUX CBOUCTB bubnmoreka [JOK
00pa3IoB HEOPTAHNYECKUX BEIIECTB — https://m.edsoo.ru/ff0d2a6c
MeTauioB 1 HemeTalioB". Th

9 A bu6mmorekxa [IOK

TOMHO-MOJICKYIIAPHO® YHeHHE https://m.edsoo.ru/ff0d2d50

L0 :;(aKOH MOCTOSIHCTBA cocnga BEIIECTB. BuGmorexa IIOK

MMHHeCKaT popMysIa. BaneHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB

11 OtHocHTEeNIbHAs aTOMHAs Macca. but6mmoreka [IOK
OTtHOCHUTENbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas J0JIs XUMHYECKOI'0 3JIeMEHTa B bubmuorexa [JOK
COCIUHEHNN https://m.edsoo.ru/ff0d350c

13 KonunuecTto BemectBa. Moib. MossipHas bu6nuorexa LIOK
Mmacca https://m.edsoo.ru/ff0d5230
duznyecKkre 1 XUMUIECKUE SBIICHUS.

Xumnueckas peakuus. JI.o.Ne5

14 "Ha6monenue ¢puznyueckux (IiaBieHne bubnnorexa HOK
BOCKa, TassHHUE JIbJa) 1 XUMHUICCKUX https://m.edsoo.ru/ff0d37fa
(ropeHue cBeuH, MpOKAIMBAHUE METHOU
1poBoJiokHn) siBiaeHuit". Th
[Ipu3Haky U ycroBUs MPOTEKAHUS

5 i(IIiIIMg‘{eCKI/IX peakuui. JI.o.Ne6 Bu6mnotexa 1[OK

ADJHOACHIE I OTHCATHe HpmHil KoB https://m.edsoo.ru/ff0d3al6
MPOTEKAHUSI XUMUYECKUX PEaKLUi pa3HbIX
tunoB". Th

16 3aKOH COXpaHEHHUs MaCChl BEILIECTB. bu6mmoreka [JOK
XUMHUYECKHE yPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus Koau4decTBa, MacChl but6mmorexa [IOK

https://m.edsoo.ru/ff0d5708
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peaxuii

Krnaccudukamnus XuMHYeCKUX peaKIuii

bu6mmorekxa [IOK

18 (coenuHeHwUs, pa3ioKeHHs, 3aMeILICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa) " '
M. B. JIoMOHOCOB — y4€HBIIi- Bu6morexa [OK

19 SHIAIIONEAHCT. Obobmenue 1 https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHuH — :

20 KonTponbhas padora Nel no teme 1 bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
Boznyx — cMmeck razos. CocTaB Bo3ayxa. Bu6mmorexa [IOK

21 Kuciiopox — 3JIeMeHT U pocToe https://m.edsoo.ru/ff0d448e
BeecTBo. O30H — '
Du3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIIopo/ia (peaKIMu OKUCIICHHUS, BuGmuorexa LIOK

22 ropenue). [Tonsrue 06 okcunax. JI.0.Ne7 https://im.edsoo.ru/ff0d4614
"O3HakoMJIeHHE ¢ 00pa3iaMu OKCUIOB — )
onucanue ux cporcts". Th
CriocoOslI MoNTy4eHHs KHCIOpOo/ia B BuGmmorexa ITOK

23 7a00paTOPUM ¥ IPOMBIILIEHHOCTH. hitos://im.edsoo.ru/ff0d497a
[IpumeneHnue Kuciaopoaa " :
TerunoBoit 3hPeKT XUMUIECKON PeaKIni, Bu6muorexa I[OK

24 MOHSTHE O TEPMOXUMHUYECKOM YPABHEHUH, https://m.edsoo.ru/f0d4790
DK30- U DHIOTEPMHUYECKUX PEAKIIUAX — '
TormmmBo (HeTh, yroas U MeTaH). Bu6morexa [OK

25 3arps3HEHUE BO3yXa, CIIOCOOBI €10 httos://m.edsoo.ru/ff0ddcda
MPEAOTBPALLICHUS — :
[TpakTudeckas pabora Ne 3 o Teme

26 «ITony4yenue u coOupaHue KIUCIOpoaa, bu6nuorexa LIOK
M3Yy4YEHUE ero CBOMCTB». THCTpyKTaX 110 https://m.edsoo.ru/ff0d4ae2
Tb.

27 Boxopon — anemMeHT u mpocToe bubmuorexa [IOK

BelecTBo. Haxoxkaenue B npupoje

https://m.edsoo.ru/ff0d4dd0
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dusnueckre U XUMHUYECKHE CBOMCTBA

but6mmoreka [IOK

28
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0

2 {I};)Hnme 0 KHCIIOTAX 1 COIAX. JI.o. Ne8 . Bu6uorexa [IOK
TB3aI/IMOI[CI/ICTBI/Ie KHCIIOT C MeTayliamMu'. https://m.eds0o.ru/f0d50d2

30 Crioco0wI TToTy4eHus1 BOAOPO/Ia B bu6nmorexa [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o Teme

31 «Ilony4yenue u cobupanue BOAOPOa, bubnuorexa [IOK
W3y4YE€HHUE €ro cBOMCTB». MHCTpyKTaX 1o https://m.edsoo.ru/ff0d4f42
Tb.

30 M - 0BLE 3 A bu6mmorekxa [IOK

OJISIpHBIN 00BEM ra3oB. 3aKOH ABOTaIpo https://m.edsoo.ru/ff0d542e
Wuctpykrax no Th. Beraucnenus oobvéma,

33 KOJMYECTBA BEIIECTBA ra3a I10 €ro bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU https://m.edsoo.ru/ff0d55a0
00BéMY

2 Brruucienust 00b€MOB ra3os 1o Bu6muorexa LIOK
YDABHCHITIO PEALIITH 14 OCHOBE 3aKOHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B

35 dusnyeckre ¥ XUMHYECKHE CBOMCTBA bubnuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TorsTue 06 bubmuoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuresns. HacbleHHsie u
HEHACBIICHHBIE pacTBOPLI. MaccoBas

37 10J14 BeliecTBa B pactBope. JI1.0.Ne9 bu6nuorexa LIOK
"UccnenoBanue ocoOeHHOCTEN https://m.edsoo.ru/ff0d5b40
pPacTBOpPEHUS BEIIECTB C PA3IUYHON
pactBopumocTthio". Th

38 [Mpaktuyeckas pabota Ne 5 1o Teme bubmuorexa [TOK
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«IIpuroroieHne pacTBOpOB €
ONpeenEHHON MacCOBOU J10JIeH
pacTBOPEHHOrO BemecTBay. HCTpyKTax
o Th.

https://m.edsoo.ru/ff0d5eba

39 KonTponbhas padora Ne2 no teme 1 bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edso0.ru/ff0d6342
40 Oxcuasl: cocTaB, KacCUPUKALINS, bubmunorexa [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
" [TomydyeHue U XUMHUYECKUE CBOMCTBA Bu6mmotexa I[OK
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHOBaHHS: COCTaB, KIacCU(UKATIHS, bu6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
s HonyquHve IJ/II XHJI\\?/IlI:)eSiE[He CBOMCTBA Bu6mmotexa I[OK
o
OCHOBATHIL. 1042 OH}’:IeHHe https://m.edsoo.ru/ff0d67ca
HEpacTBOpPUMBIX OcHOBaHui'". Th
a4 Kucnoter: cocras, kinaccudukarus, bu6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TomydyeHne U XUMHUYECKHE CBOMCTBA
kuciaot. JI.o.Nel 1 "Onpenenenne
PacTBOPOB KUCJIOT U HIEJIOYEH C TOMOIIBIO
45 unankaTopos". JI.o.Nel12 "M3yuenue bu6nuoreka [JOK
B3aHMOJICHCTBUS KHUCIOT C METallaMHu, https://m.edsoo.ru/ffOdfee2
peakuuii HeuTpanuzauu'. JI.o.Nel3
"B3aumopelicTBre pacTBOpa CEpHOM
kuciaoTel ¢ okcuaom meau (11)". Th
Counu (cpemHue): HOMEHKIATYPa, CIOCOOBI
46 MOJYyYEHUS, XUMHUUYECKHE CBOMCTBA. JI.0.Ne bu6nunoreka [JOK
14 "BpITecHEHHE OTHOTO METaJlla IPYTUM https://m.edso0.ru/00ad9474
u3 pactBopa conu". Th
47 [Ipaktudeckas pabora Ne 6. Pemenue but6moreka [IOK
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AKCIIEPUMEHTAJIBLHBIX 3aa4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
coeauuenuiy. Mucrpykrax no Th.

https://m.edsoo.ru/00ad9b7c

48 ['enernueckas cBsA3b MEKy KilaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/00ad9a50

49 O060011IeHNE U cHCTeMaTU3alus 3HaHU| Etl;lfsj'l/l;lrzT:cIi(sz:Jeruf;Oa d9ch?
Kontponbnas pabota Ne3 no teme Bu6muorexa LIOK

50 "OCHOBHBIE KJIACChI HEOPIraHUYECKHUX 1 httos://m.edsoo.ru/00adge1a
coeTMHeHUI" - '
[TepBbie MOMBITKU KJIacCU(PUKALIUU
XUMHYECKHX 3JIeMeHTOB. [ToHsITHE 0 Butmnorexa I[OK

ol rpyMax CXOAHBIX 31eMeHTOB. J.0."15 httos://m.edsoo.ru/00adaffa
"O3HakoMJIeHHE ¢ 00pa3llaMi METAIJIOB U — '
HemetayioB". Th
Ilepnonnueckuii 3axoH u [lepnoanueckas Bu6miorexa [JOK

52 CUCTeMa XUMHUYECKHX 3neMeHToB [I. 1. https://m.edsoo.ru/00ada52c
Menneneena - '

53 e bubmuorexa [IOK

PHOIBL, TPYITHEL, TOATPYTTIBT https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTaB aTOMHBIX SIJED. bu6mmorexa [IOK
N3otonet https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB BuGmnotexa 1[OK

55 sneMenToB [leproguueckoii cucremsl 1. httos://m.edsoo.ru/00adaghe
N. Menneneesa — '
XapakTepucTuKa XMMHUECKOI0 JIEMEHTA Bu6mmorexa LIOK

56 TI0 €70 MOJIOKEHUIO B [Teproquueckoi htts://m.edsoo.ru/00ada824
cucreme JI. 1. MenneneeBa — :
3nauenue [lepuoanueckoro 3akoHa Jist Bu6mmotexa I[OK

o7 pa3BUTHA HAyKW U npakTuku. JI. 1.

MenjesieeB — y4EHBIN, IEJAror u

https://m.edsoo.ru/00ada96e
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Ir'pa)XKaaHruH

58 DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB 1 bubmumorexa [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

59 " 1 bubmuorexa [IOK
OHHT XHMITICCRAA CBASD https://m.edsoo.ru/00adac34

60 K 1 bubnuorexa [JOK
OBaJICHTHAs TIOJIIPHAS XUMUYECKasl CBS3h httos://m.edsoo.ru/00adaab8

61 KoBaneHnTHas HenossipHas XUMUYECKast 1 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9

62 C 1 bu6mmoreka [IOK
TEMEHD ORHCICHI https://m.edsoo.ru/00adae28

63 OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC 1 bu6nuorexa IIOK
peakuuu https://m.edsoo.ru/00adb076

64 0 1 bubmuorexa [IOK
KHCIITCIH 1 BOCCTaHOBHTEH https://m.edso00.ru/00adb076

65 KonTponbHas padota Ne4 mo Teme 1 1 bu6morexa IIOK
«Ctpoenue atoma. XMMHUECKasI CBA3b)» https://m.edso0.ru/00adb486

66 0606 . 1 bubmuoreka [JOK
ODTICHHC 1 CHCTEMATHSAMIT SHAHIH https://m.edso0.ru/00adb33c

. but6mmorexa [IOK
67 0O60011IeHNEe U cCUCTeMaTH3aIus 3HAHUH 1 hitps://m.edso0.ru/00ad9ch?

bubmuorexa [JOK

i 1
68 OG6oO0IIEHNE U CHCTEMATH3AIUS 3HAHUI hitps://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 63 4

[NPOI'PAMME
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9 KJIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabublie | IlpakTuyeckue
n/n Bcero u3ydeHusi ~ oOpasoBaTesbHbIE
padoThI padoThI
pecypcbl

Nuctpykrax no Th. [lepuoanueckuit

1 3akoH. [Ieproanueckas cucrema 1 bubnmnoreka [JOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/00adb59e
Menneneesa

, 3aK9H0MepHOCTn B U3MEHEHUU . Bu6uorexa [IOK
CBOMCTB XMMUYECKHX AJIEMEHTOB

N https://m.edso00.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 bubmmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edso0.ru/00adb7e2

4 Buabl XuMH4ueCKoO# CBSI3HM U THIIBL 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEUIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel o reme

S «IToBTOpEHNME U YIiTyOIIEHHE 3HAHMMI 1 1
OCHOBHBIX Pa3/JeJoB Kypca 8 Kiaccay

6 Krnaccudukanus XuMIIecKux 1 bubmuorexa [JOK
pEeaKIrii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0

. ITonsTue ?’1 CKOPOCTH XUMUYECKOU . Bu6anorexa LIOK
PCAKIITH. LIOHATHE O FOMOTCHHDIX 1 https://m.edsoo.ru/00adbe9a
reTEPOreHHBIX PeaKLUsIX
[ToHsiTHE O XNMHUYECKOM PAaBHOBECHH. Bu6uorexa LIOK

8 DaKTOPBI, BIUSIIONIAEC HA CKOPOCTh 1

XHUMHYECKOHN PCaKu M IIOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PAaBHOBCCHA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnuoreka [JOK

XJIopa

o peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHUECKOMN Bu6uorexa IJOK

10 nuccounanuu. CunbHble U ciadble https://m.eds00.ru/00adcd68
AIIEKTPOJIUTHI
HonHbIe ypaBHEHHS pEeaKIUil.
JI.o.Nel "N3ydeHue npusHakoB

11 IIPOTEKAHUs PEAKLIMM HIOHHOTO bubnmnorexa HOK
oOMeHa B pacTBOpax 3JIEKTPOIHUTOB (C https://m.edsoo.ru/00add448
o0pa3oBaHUEM OCaKa, BBIICICHHEM
rasa, oopazoBanuem Bojbl)". Th
XUMHUYECKUE CBOMCTBA KUCIOT U Bu6mnorexa [TOK

12 OCHOBaHUH B CBETE MPEACTABICHUN https://m.eds0o.ru/00add5d8
00 AIEKTPOIUTUICCKON JUCCOITUAITTI — '
XUMHYECKUe CFOfICTBa COJIEH B CBETE Bu6miorexa 1{OK

13 NPE/ICTABICHHi 00 . https://m.edso0.ru/00add8hb2
AIEKTPOIIUTUUECKON JUCCOLIUAIIUU

14 I . bubnuoreka [IOK

OHATHE O THAPOJISE Coller https://m.edsoo.ru/00add9d4

15 OG6OOIIEHHE U CHCTEMATH3AIIHS bu6mmoreka LIOK
3HAHUHI https://m.edsoo.ru/00addd12
[TpaxTrueckast padorta Ne 1. Bu6uorexa IJOK

16 «Perienne aKcepUMeHTaTbHBIX https://m.edsoo.ru/00addbfa
3amauy». MacTpykrax no Th. " '
Konrtponsnas pabora Ne2 o reme Bu6miorexa [JOK

17 «DNEKTPOIUTHIECKAS TUCCOLMALINSL. 1 httos://m.edsoo.ru/00addeco
XUMHUUYECKUE PEAKLIUU B PACTBOPAX» o '
OO6m1as XxapaKTepUCTUKA TaJIOT€HOB. Bu6uorexa LIOK

18 XMMHUYECKHE CBOWCTBA Ha TPUMEPE

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CosnsHasi KUCJIOTA,
XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,

19 npumenenue. JI.o.Ne2 "U3yuenue bubmuoreka [IOK
CBOMCTB COISIHON KucaoThl". JI.0.Ne3 https://m.edsoo.ru/00ade104
"IIpoBeeHrE KaYECTBEHHBIX
peakuuii Ha xnopua-uonsl". Th
[TpakTiueckas padora Ne 2 o Teme

20 «ITosy4eHne CONSTHOM KUCIIOTHI, bubnmoreka IIOK
n3yuyeHue e€ cBOUCTB». MHCTpyKTa)k https://m.edsoo.ru/00ade348
o Th.

’1 Beruucnenus no yPaBHEHUAM Bu6muorexa LIOK
XHMITHECIIX PCAKIITH, CCITH O 13 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE

22 OO01as XxapaKTepHCTHKA 3JICMEHTOB bubnmnorexa [JOK
VIA-rpymist https://m.edsoo.ru/00ade64a
ANnoTponHble MOAM(UKALINY CEPBI.

23 HaxosxaeHune cepel 1 €€ COeTMHEHUI bubmuoreka [IOK
B IIpUpOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoIOpOI, CTPOCHHE, Bubnmoreka IIOK
buznyeCcKre U XUMUIECKUE CBOMCTBA https://m.edso0o.ru/00ade802
Oxkcunpl cepsl. CepHasi KUCIIOTA,
¢du3nueckre 1 XUMUYECKUE CBOMCTBA,
npumenenue. J1.0.Ne4 "Uzyuenne

o5 XMMUYECKHX CBOMCTB pa30aBIeHHOMN bubmmoreka [IOK
cepHoit kuciotsl". JI.o.Ne5 https://m.edso0.ru/00adea28
"[IpoBenieHnEe Ka4YECTBEHHOM peaKIUU
Ha CyJb(aT-uOH U HAOJIOIEHNE
npusHaka e€ nporekanus'". Th
XHWMHUYECKUE PEAKIIUH, JIEKAIINE B Bu6miorexa 1OK

26 OCHOBE IIPOMBIIIIEHHOTO CIIOCO6a

MOJTYYCHUS] CEPHOU KUCIIOTHI.

https://m.edsoo.ru/00adec8a
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XUMHYeCcKoe 3arpsi3HeHne
OKpYKaroIle Cpeabl COEAUHEHUSIMU
cepbl

Brraucnenue MaccoBOM 40U BRIXOJa

bubmnoreka LIOK

27
MIPOIYKTA PEAKINU https://m.edsoo.ru/00adec8a
OO61mas xapaKTepUCTHKA JIEMEHTOB

g VA-rpynmnsl. A30T, pacripocTpaHeHHE bubmuoreka [IOK
B Iipupojie, Gpuznyeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA

2 AMMHaK, ero q)ninqecxne u Bu6muorexa LIOK
XUMHUYECKHUE CBOMCTBA, ITOIy4EHHE U https://m.eds0o.ru/00adf004
MIPUMEHEHUE

20 Hﬁaxmqecxafl pabota Ne 3 o Teme Bu6morexa LIOK
(CAOMYHCHYS AMMUdLa, HIyneime ero https://m.edso00.ru/00adf180
cBorctBy. MHCcTpyKTaxk o Th.

31 A3oTHas KucioTa, e€ husnueckue u bubnmnorexa HOK
XUMHUUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U COJIEH

2 aMM6OHI/I$[ B K}a(quTBe MHUHEPAJIbHBIX Bu6uorexa IIOK
YZIOOPCHITH. AHMHHCCKOT https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYIKAIOLIEN Cpeibl
COEIMHEHUSIMU a30Ta
Huctpykrax mo Th. @ocdop. Okcua

33 docdopa (V) u pocdopHas kuciora, bubnmoreka [JOK
(dU3HYEeCKHe U XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHue
Hcnonb3oBanue GocaTos B
KayecTBE MUHEPAIbHBIX YA00pEHUH.

34 3arpsi3HeHUE IPUPOJHON CpelIbl bubmmoreka LIOK

docdaramu. J1.0.Ne6 "IIpoBenenue
KaueCTBEHHBIX peaKIInii Ha MOH
aMMoHus U pocdaT-HoH, U U3yUeHUE

https://m.edsoo.ru/00adfc20
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Npu3HaKoB ux nporekanus". Th

VYraepon, pacpoCTpaHEHUE B

butmmoreka [{OK
35 npupojie, Gu3NIecKue U XUMUYECKUE https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraeposa, ux Gpusndeckue u
XUMHYECKHUE CBOMCTBA.
DKOJIOTHYECKHE TTPOOIIEMBI, Bu6morexa LIOK
36 cBsa3aHHbIe ¢ okcuaoM yriaepona (1V). httos://m.edsoo.ru/00adfebe
JI.o.Ne7 "Tlonyuenue, cobupanue, - '
pacro3HaBaHUE U U3Y4YCHHE CBOWCTB
yriekucsoro raza". Th
N bu6mmoreka [IOK
37 YrosbHAs KHCIIOTA M €€ COMM https://m.edsoo.ru/00ae006¢
[TpakTnueckas padota Ne 4 o Teme
38 "Tlonmy4yeHue yriIeKnucIIoro rasa. Bubmmoreka IIOK
KauecTBenHnas peakius Ha kKapOoHaT- https://m.edso00.ru/00ae027¢
noH". Mncrpykrax o Th.
[TepBoHayanbHbBIE TOHATHS 00 Bu6uorexa [IOK
39 OpraHUYECKHX BEMIECTBAaX KaK O https://m.edso0.ru/00ae054e
COEIMHEHUSIX yTIepoaa
Kpemuuii u ero coennnenns. J1.0.Ne8
"IIpoBeieHrEe KaYECTBEHHBIX Bu6morexa [IOK
40 peaKiii Ha KapOOHAT  CHTHKAT- https://m.edsoo.ru/00ae080a
MOHBI U U3yYEHHUE MPU3HAKOB UX
nporekanus". Th
[Tpaktnueckas padota Ne 5. Permenue
a1 AKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME butmmoreka [IOK
«Baxnenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
coeauHeHus». MucTpykTaxk no Th.
KontponbHas pabota Ne3 no teme Bu6miorexa 10K
42 «Baxknelne HeMETaIIBI U HX 1

COCOAMHCHUA

https://m.edsoo.ru/00ae0el8
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OO61as xapaKTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
Mertannnueckast CBsI3b U

bubmmorexa [JOK

43
METAJUIMYECKast KpUCTAIUINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJLIOB
" )3(I/IMI/I‘IGCKI/I6 CBOHCTUBa METAIIOB. Bu6morexa [IOK
HeKTpoxmequKHH Al https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJLIOB
OO61rue crocoOb! MoTydeHust
MeTtainioB. CriaBel. BeruucieHus mo
YPaBHCHHUSM XUMHUYECKUX PEAKITHH, Bu6mnorexa LIOK
45
CCTIT OTTHIH 13 peal"e:{TOB COACpIUT https://m.edso0.ru/00ael1156
npumecH. JI.o. Ne9 "Oznakomienue ¢
o0pasamMu METaIoB U CILJIaBOB, UX
¢dbusnueckumu cporictBamu” Th
16 0 bubmuorexa [JOK
OHATHE O KOPPO3HH METAILTOB https://m.edso0.ru/00ael1278
47 bu6mmorexa [IOK
[Henourpie meTanbt https://m.edsoo.ru/00ael4b2
48 OKcCHUIbI U TUAPOKCHUIBI HATPUS U bu6nuoreka [IOK
KaJtus https://m.edso0.ru/00ael4b2
49 IllemouHO3eMeTbHBIC METAILIBI — butmmoreka [JOK
KaJIbUHA 1 MarHui https://m.edsoo.ru/00ael15e8
50 B . bubnunoreka [IOK
AKHCHIIME COCHAMHCHIL KaIbIA https://m.edsoo.ru/00ael15e8
51 O000111eHE U CHCTEMATH3AIIHS
3HAaHUH
52 JKEcTKOCTh BOIBI U CIIOCOOBI €8 bu6nmoreka [IOK
yCTpaHEHUs https://m.edso00.ru/00ae1886
53 [TpakTrueckas padora Ne 6 o Teme bubmuoteka [IOK
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"YKEcTKOCTb BOJBI I METOABI €6
yctpaneHus". Mucrpykrax no Th.

https://m.edsoo.ru/00aelae8

54

AIOMUHUA

bu6nmorexa [IOK
https://m.edsoo.ru/00aelc64

55

AmpoTepHbIe CBOIICTBA OKCHJIA U
THIPOKCH/A

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Keneso

bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86

57

OKcubl, THAPOKCUIIBI M COJTH JKeJie3a
(1) u xemne3a (111)

butmmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O06o001IeHre U CUCTeMAaTHU3AIIHS
3HaHui. JI.0.Nel0 "[IpoBenenue
KaueCTBEHHBIX PEAKIUN Ha HOHBI
(Maruus, Kajablysl, aTlOMUHUS,
uHKa, xenesa (1) u xenesa (I11),
menu (I1), onmrcanue npu3HAKOB UX
nporekanus". JI.o. Nell
"UccnenoBanne aM()OoTEpHBIX
CBOWCTB TUAPOKCHIA AFOMUHUS U
rugpokcua uuHka". Th

59

[TpakTrueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BaxkHenmme MeTaJlIbl U X
coenuHenus». Mucrpykrax mo Th.

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

60

Brrancnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIUi, eCITH OJTUH U3
pPEareHToB JIaH B U30BITKE HITU
COJICP)KUT NTpUMecH. Borancinenus
MAaCCOBOM JOJIM BBIXOJa MTPOIYKTa
peaximu

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1750

61

O0001IEHNE U CHCTEMATH3 AL
3HaHUH
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KontponbHas padota Ne4 o reme

62 «Baxueiinme MeTaIbl U UX 1 1
COEIMHEHUS»
63 BemectBa u maTepuasl B 1 bubnnorexa [HOK
IIOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE 1 bubnmnoreka HOK
OKpYXKaroIlei Cpeasbl https://m.eds00.ru/00ae4270
65 Ponb xuMuu B perieHuun 1 bubnmnorexa HOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PezepaHublil ypok. O60011eHUE U 1 bubmmoreka [IOK
CHUCTEMaTH3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eH1E 1 1 bubmuoreka [IOK
cUCTeMaTHU3alysl 3HaHuK https://m.edsoo.ru/00adb33c
68 PezepHsblii ypok. O6001eHue u 1 bubnmnorexa [JOK
CUCTEMAaTHU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 63 4

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIImoHEpHOE
obmectBo «M3natenscTBO «IIpocBemnienney
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3narenscTBo «IIpocBemenney

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

1. I'abpuensn O. C., Bockob6oiinukosa H. I1., Smykosa A. B. HactonbHast kKHUra yuuresms.
Xumust. 8 ki1.: MeTonuueckoe rocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAAmykoBa A. B. Tetpaap a1 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX
pab6or. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmacey». M.: lpoda, 2022.

3. 'abpuensn, O. C. Metoamnueckoe nmocodue x yueonuky O. C. ['abpuensna «Xumusi». 8
kiacc / O. C. I'abpuenssn. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuemnsna «Xumus». 9
kiacc / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonorndyeckue kapTol K yueoHuky O. C. 'abpuensiHa « Xumus. 8 kiacey :
MeTtonuyeckoe nocodue / JI. . Acanoa. — M. : [Ipocda, 2020

6. Xumus : rexHonorndyeckue kapthl K yueOHuky O. C. I'abpuensna «Xumus. 9 xkiace» :
Metonunyeckoe nocodue / JI. . Acanoa. — M. : [Ipocda, 2018

7. Xumus. 8 xi1.: KoHTponsHBIEe U ipoBepodHBIe paboThl K yueOHuky O. C. ['abpuensHa
«Xumus. 8» / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [lpoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u calT Uit yaurens «5 uay Ha ypoK XHUMHUI»
http://him.1september.ru Equnas xomtekuus LIOP: [IpenmeTHas KOIISKIUS « XM
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI:
xumust. Komneknus Poccuiickoro o6meo0pa3zoBaTeasHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoii

http://www alhimik.ru Becepoccuiickast onuMIaaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XUMUs: JIEKTPOHHBIA YYSOHHK ISl CpeIHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JIEKTPOHHBINH Y4EOHHK

http://www hemi.nsu.ru OTKpBITBII KOTEIHK: XUAMHUS

http://www.chemistry.ru JluctaniimoHHast OJIMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAITMOHHBIN
00pa3oBaTesIbHBINA TPOCKTOB.
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