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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus, IPEICTABICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOl paboueld MPOrpaMMbl
BOCIIMTAHUS U C YUYCTOM KOHUEMIIMK MPENoAaBaHus y4€OHOT0 MpeaMeTa « XuMUsH)
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepannu.

[Iporpamma mo XxuMumM AACT TPEACTABICHHE O IEJAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHUTAaHUS W Pa3BUTHS OOYyYArOUIMXCS CPEICTBAMH Y4YEOHOTrO
npeamera, YCTaHABIIUBAET 00s3aTeNbHOE IPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT pacIlpeleeHue €ro Mo KiaccaM W CTPYKTypHUpOBaHUE IIO
pazienaM M TeMaM NOporpaMMbl 1O XUMHH, OMNPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HU3YUYCHUSI XUMHUM C YYECTOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3€H, JIOTUKM y4eOHOro MpoIlecca, BO3PACTHBIX
0COOEHHOCTEeW O0O0y4aromuxcsi, OMNpeAeNSeT BO3MOXKHOCTH TMpeaMera JJis
peanuzainuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHOM
MporpaMMbl HA YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHUsl, a TaKkKe TPEOOBAHUU K
pe3yibTataM 00yuYeHHs] XMMHUM Ha YPOBHE IIeJIei U3ydYeHUs MPeIMEeTa U OCHOBHBIX
BUJIOB y4eOHO-ITIO3HABATEIIBHOM JEATEIIBHOCTH OOYy4YaroIerocsi Mo OCBOSHHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWMHUU CIY>)KUT OCHOBOM it (OPMUPOBAHUS MUPOBO33PEHHUS
00yyJaroIierocs, €ro MnpeacTaBICHU O MaTepUAIbHOM €IUHCTBE MHUpPA, BAXXHYIO
posib urparot (HopMUpyeMble XHUMHEH MPEICTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPrUd U 00 DBOJIONUU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TIIOOATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, YHEPrEeTHUYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET — peanm3allii  BO3MOXKHOCTEH IS CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI IMYHOCTHU, €€ 00111el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHKE MBIILICHUS] M TBOPUECKUX CITIOCOOHOCTEM
OoOydJaromuxcsi, HABBIKOB HMX CAMOCTOSITEILHOM  y4eOHOW  JCSTeNbHOCTH,
OKCIIEPUMEHTAIILHBIX ¥ HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B MPOHECCUOHATHHON ACSITEILHOCTH;

3HAKOMUT CO CHEeNU(GUKON HAyYHOTO MBIILJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIONUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO TIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHbie HampaBiIieHUsT B OOYYCHHUM XHMHHU OOECIICUYMBAIOTCS CIEIU(DUKON
COJICpKaHUsl  y4yeOHOTO  TpeAMeTa, KOTOpPbIM  SIBIAETCS  MEeAarorudyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OIPEICIICHHOM dTare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro oO0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUUMHUCS CHUCTEMbl INEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX TOHSITUH
OPTraHUYECKON XUMHH.

CrtpykTypa cojepkaHusl MpOrpaMMbl MO0 XUMUHU c(HOpMHUpOBaHA HA OCHOBE
CHUCTEMHOIr0 Mojaxoja K e¢ m3ydeHuto. ConepkaHue CKIAAbIBAETCA U3 CUCTEMBbI
MOHATUN O XUMHYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUH O XUMUYECKOU
peakiuu. O0e OSTU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl IO MPUHLUITY
MOCJIEIOBATEILHOTO PA3BUTHUSI 3HAHUN HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XMUMU;

— YYEHHS O CTPOECHUU aTOMa U XUMHUYECKOH CBSI3H;

— TpEenCTaBIeHUA 00 DIEKTPOJUTUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO
YPOBHS K JPYyromMy, BBIIONHAS (GYHKIUM OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHS U TMOJTYUYEHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XHUMHHM  CHOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKOW COCTABIISIIOLIEN HAyYHOW KapTHHBI MUPA B JIOTUKE
€¢ CHUCTEMHON NpUPOJIbl, LEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHWS B Hayke. VM3yueHHe XUMUM TPOUCXOJUT C MPHUBIICUCHUEM
3HAHUU U3 paHee M3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKarolmui MUPY,
«buonorus. 57 knacce» u «Pu3nka. / Kiacey.

[Ipy wu3yyeHHMM XUMHUH TPOUCXOAUT GOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JEATEIIbHOCTH 4YEJIOBEKAa M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaua y4eOHOTO TpeIMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XUMHYECKUX
3HAaHUW — BaKHEUIMX (haKTOB, MOHSITHH, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHUH,
JOCTYIHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM TO3HAaHUSI MpPU M3YYEHHH BEIIECTB MU
XUMUYECKUX PEaKIuii, B (OPMUPOBAHUM M PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIEIOBATEIbCKON
JESITeIbHOCTH, OCBOCHUHM MpaBHJI 0O€30MacHOro oOpalieHusi C BEIIeCTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS Ba)KHOE
3HaUYEHUE MPUOOPEH TaKue 1eJIH, KaK:

— (opmupoBaHHEe WHTEIEKTYaJbHO pPA3BUTOM JUYHOCTH, TOTOBOWM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHIO PEIICHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4Y€HHUS HAa  CHCTEeMaTHYeCKOe MPHOOIICHHUE
oOydJaronmxcsi K CaMOCTOSITEIbHOM TMO3HABaTEIbHOM JEesATENbHOCTH, HAyYHBIM
METOJilaM MO3HaHUsI, (OPMUPYIOIIUM MOTHBALIMI0 U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecreueHue ycioBUi, ClIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOM JESITENIbHOCTH, TMO3HAHUS U CaMOIO3HAHHUSA, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIUM), MUMEIOIMNX YHUBEPCAIbHOE 3HAYCHUE s
Pa3IUYHBIX BUJOB JCSITEIBHOCTH;

— ¢opmupoBanue o00meH (QYHKIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIE€ YMEHHM OOBICHATh UM OLICHUBATh SIBJICHUS
OKPYKAIOIIET0 MHPA, WCIOJIb3YS 3HAHHS M OMbIT, MOJYYCHHBIC MPU U3YYCHUH
XUMUHU, TPUMCHATh WX MPU PEHICHHH TMpoOJIeM B TIOBCEAHCBHOW JKU3HU U
TPYJOBOM JEATEIbHOCTH;

— (opmupoBanue y 00ydYamONIUXCSl TyYMaHUCTHUYECKUX OTHOIICHUH,
MOHMMAHUSI I[IEHHOCTH XHUMHWYECKUX 3HAHWU Il BBIPAOOTKH DSKOJOTHYECKHU
1EJ1eCO00pa3HOTO TOBENEHUS B OBITY M TPYAOBOM JCATENBHOCTH B IENIAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHHUs OOIIEYENIOBEUYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIISI U HANpPaBICHHOCTH JalbHEHIIEro
oOydeHusl.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUs] XHUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIEe XUMUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHM B JKU3HHU YellOBeKa. XUMHSI B CHCTEME Hayk.
Tena u BemecTBa. PuU3NyUECKHe CBOICTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiectB. [loHsATHE O MeTONax MO3HAHUS B XMMHUHU. YHCThIE BEUIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U ClI0KHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasE aTOMHAasg Macca.
OTtHOocHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast J10JIsl XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemectBa. Moisb. Mossipaas Macca. B3anMocBsi3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHHUIl BemiecTtBa. Pacuerel mo ¢opmynam
XUMUYECKUX COCTUHEHUH.

DuU3NYECKUEe U XUMHUYECKUE SIBICHUSA. XUMUYECKAS] pEaKlUs U €€ MPU3HAKU.
3aKOH COXpAaHEHHsS MacChl BelIeCTB. XUMHUeckue ypaBHeHwus. Kiaccudukanms
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0OKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBWjaMHu pabOThl B J1a0OpaTOpuUu M
npueMaMu oOpallleHus ¢ JadopaTOPHbIM 00OPY/IOBaHUEM, U3YUYEHHE U OINKCAHUE
(u3nuecKuXx CBOMCTB 0OOpa3llOB HEOPraHWYECKUMX BEIIECTB, HAOIIOACHUE
¢usnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAacTUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMsl BOJbI) MU XMMUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKH, B3AUMOJICHCTBUE MeJia C KMCIOTOM) sIBIEHUI, HAaOMI0IeHUE U
ONMKCaHWe MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE TUIPOKCUIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE keme3a ¢ pactBopoM conu meau (11),
M3Yy4YE€HHE CIIOCOOOB pa3/IeNICHHUs] CMECEi: C MOMOINbI0O MarHuTa, (pUIbTPOBAHHE,
BBITIApUBaHUE, JUCTUJUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPECHHOMN
coiid, HaOJMIOJEHWEe U  ONHCAHWEe  PE3yJIbTaTOB  INPOBEJECHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHUs MacChl, CO3/IaHHE MOJENEN MOJIEKYJ
(IIapOCTEPKHEBBIX ).

BaxHelllne npeacTaBuTe M HCOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kucimopos — 3I€MEHT M MpocToe
BemiecTBo. Haxoxnenuwe kuciaopojga B HpHUpone, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (peaknuu ropenus). Oxcumsl. [lpumenenune kucnopoga. CrocoOsl



MOJIYYCHHsS] KHUCIOpoJa B JabopaTopud U MPOMBIIIIEHHOCTH. KpyroBopoT
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOIA.

TernoBolt 3(h(PexT XUMHUUECKOW peakin, TEePMOXMMHYECKHUE YpPaBHEHHS,
9K30- M DHIAOTEPMHUYECKHE pEAKUUH. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemeHnT m mpoctroe BemiectBo. Haxoknenue Bomopoma B
npupose, (Qundeckue W XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOObI
noxyyeHus. Kucnotsl u conm.

MoutsipHbIit 00beM ra30B. PacueTsl 1o XUMHYECKUM YpaBHEHUSIM.

dusnueckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacelilieHHbIE W HEHACHIIIEHHBIE PAcTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji1 BEUIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBAHUA.
Ponp pacTBOpoB B NpUpoe U B KU3HU 4yeloBeka. KpyroBopoT Bojabl B MPUPOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuil. Okcupawl. Kiaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIEC, KHCIOTHbIE, aM@oTepHbe) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Pu3nuecKMe M XHUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanusi. Krnaccudukanuss OCHOBaHUM: IIETOYA W HEPACTBOPHUMBIC
ocHoBaHus. Homenknatypa ocHoBanuil. DHU3WYECKHME W XMMHYECKHE CBOKCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. @usznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa coneii. @U3MYECKUE U XUMUYECKUE CBOWMCTBA COJICH.
[Tonyuenue coneil.

['eHeTHyecKas CBSA3b MEXKIY KIIaCCAMU HEOPTAHUYECKUX COCTMHEHHUIA.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPEACIICHUE CONEPKAHMS KUCIOPOIa B BO3AyX€, IMOJyUYECHHUE,
coOuMpaHue, pacrno3HaBaHWE U H3YYEHUE CBOMCTB KHUCIOPOJa, HaOII0JeHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOJOM UM YCJIOBUS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (Tokapa), O3HAKOMJICHHE C 00pas3laMud OKCHUIOB U
OMHCAaHUEe WX CBOWCTB, TOJy4CHHE, COOHWpaHUEe, pPACTO3HABAaHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojieicTBrUe Bojaopoaa ¢ okcugaom menu (I1)
(BO3MOKHO HCIIOJB30BAaHUE BHUACOMATEPHAIORB), HAOIOJEHNE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEH pacCTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTHIO, MPUTOTOBIECHHE PACTBOPOB C OMNPEACICHHOU
MacCOBOM JI0JIE PaCTBOPCHHOTO BELIECTBA, B3aUMOJIEHCTBUE BOJIBI C METaJlJIaMU
(HaTpueM u KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEpPHAIIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHWMYECKUX BEUIECTB Ppa3IMYHbIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHHSI OKPACKM MHIAMKATOPOB B PACTBOpPAX KUCIOT M ILIEJIOYEH,
u3ydyeHue B3aumojencTBus okcuna meau (II) ¢ pacTtBopomM cepHOM KHCIOTHI,
KMCJIOT C METAJUIAMM, PEaKUUW HEUTpaau3aluu, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METajula IPYTMM M3 pacTBOpA COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BakHeWmme Kiacchl HEOPraHWYECKHUX
COCIMHEHUIY.

Ilepuoguyecknii 3axkoH u Ilepuoguyeckass cucremMa XHUMHMYECKHX
jiemenToB JI. U. MenneaeeBa. CrpoeHune aToMoB. XHUMHYECKAsl CBA3b.
OKHCIUTEJIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

IlepBble MONBITKM KIacCUPUKAUMM XUMHUYECKHUX 3JIeMeHTOB. lloHsTne o
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3yloT aMm(pOTEpPHbIE OKCUIbI
U THUJIPOKCUJIBI.

[Iepunonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkomepuogHas u  JUIMHHONEpUOAHas  (hopMmbl
[Tepnoanyeckoit cucreMbl xumudyeckux 3aeMeHToB J[. . MenneneeBa. [lepuoabt
n rpynmnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sep. M3otomnbl. DiekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB MepBbIX 20 XHMHYECKHX  3JIEMEHTOB
Ilepnogmueckoin cucrembl . M. MenneneeBa. XapaKTepUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanyeckoro 3akoHa u [lepruoIn4ecKo CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHUS Haykh W npaktuku. J[. V. MeHneneeB — ydeHbId U
IpaXXIaHHH.

Xumuueckass cBs3b. KoBaneHTHas (IOJApHas M HENOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenp oxkucieHuss.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIUHU.
[Ipouecchl OKUCAEHUS U BOCCTAaHOBIIEHNS. OKMCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAUIOB M HEMETaJIOB, B3aUMOJIEHUCTBUE
TUAPOKCUJA LHMHKAa C pPAacTBOPaMU KHUCIOT M IIEJI0YEH, NMPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHA
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mexcnpeomemmnoie ceaszu



Peanuzanusi MeXNpeAMETHBIX CBSI3€H MpH HM3y4YeHUHM XUMHUU B 8 Kiacce
OCYILIECTBJISIETCA 4Y€pe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHITUH, SBJISIIOIIUXCA CUCTEMHBIMU JJI OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO--HAayUHbIe MOHATHUS: HAYyYHBIH (DaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCH(PUKAIMs, TEPUOIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusnka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJICKTPUUECKUN 3apsj, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (U3MYECKUE BEIMYUHBI, CITAHUTIBI
M3MEPEHUs, KOCMOC, IIAHEThI, 3B¢3/1bl, COJHIIE.

buonorus: poTocunTes, Apixanue, onocdepa.

['eorpadus: armocdepa, ruapocpepa, MUHEpaIbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUMHMUYECKAasl peaKIus

[Tepunonnueckuit 3akoH. [leproanyeckas cucreMa XUMHYECKUX 3JIEMEHTOB /.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHUYECKUX DHJIEMEHTOB IIEPBBIX TPEX TMEPUOAOB, KalMsl, KaJblHUs W UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B lleprnomnueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTALUIMYECKON PELICTKU U
BHJla XUMHYECKOU CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KjlaccaM HEOPTaHUYECKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMUuecKuX peakiifii o pa3iMuHbIM MPU3HaKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIIoBoMy d(dekry, 1o
U3MEHEHHIO CTETNEHEH OKHMCIICHUS XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xumuueckod peakiuu. [lonsTe 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOTEHHBIX U TE€TePOTECHHBIX
peakuusx. llonarue o karanusze. [lonsitne o xumuueckoM paBHOBecUU. DaKTOPHI,
BIIMAIONIME HAa CKOPOCTh XUMHYECKOM pEaKIUH M TIOJOKEHHE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMMU,  DJIEKTPOHHBIA  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOM peakiinu. CocTaBlIeHHE YpPaBHEHUN



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMH C  HMCHOJIb30BAHUEM  METOAA
AJEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnonsl. MexaHu3M AUCCOIMALMA BEUIECTB C PA3JIUYHBIMU BHIAMH
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0ble SJIEKTPOIUTHI.

Peakrun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE YW COKpAlICHHBIE HWOHHBIE ypaBHEHUs peakiuil. CBoOICTBa KHUCIOT,
OCHOBaHMM W coJied B CBeTe TMPEACTABICHUM 00 AJIEKTPOIUTHUYECKOM
nucconuanyu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O TMAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKUX PEUICTOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB U HEMETaIoB (rpadura W ajiiMasza), CIOXKHBIX BEIICCTB
(xJopuaa HaTpHsi), UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEeaKiuu
OT BO3JICUCTBUSA PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE DIECKTPONPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOILECCa AUCCOUMAIMUA KHUCJIOT, WIETOYEd U COJel
(BO3MO’KHO ~ HMCIOJIb30BAaHUE  BHUJIECO  MaTepHUalioB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKM  TPOTEKaHWS  peakiuii HOHHOro  OoOMeHa
(oOpazoBanue ocajka, BbIJEJICHUE Ta3za, OOpa30BaHHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakiuu pa3ioXKEHUs, COCAUHEHHS), paclio3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMONIbIO KAUYECTBEHHBIX pEAKIMWA HAa HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTa/uibl 1 UX cOeIMHEHUSA

OO6mass xapakTepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (U3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOr€HOB. XMMHMYECKME CBOMCTBA Ha IIpUMEpe  XJjopa
(B3auMojeiicTBHE C MeTajulaMy, HeMeTaUlaMH, IejiodaMu). XJIOPOBOJOPO/I.
ConsHass KHMCIIOTa, XMMHYECKME CBOWMCTBA, IMOJy4YECHHE, NMpUMEHeHHe. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HAa OPraHU3M 4YEIOBEKa. BakHeHIne XJIOpUIbl U UX
HaX0XJICHUE B MIPUPOJIE.

O6miast xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHHe W (PU3MUYECKHE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUIOTPONHBIE MOIU(DUKAIIMKN KUCTIOPOa
U cepbl. XUMHUYECKHe cBoMcTBa cepbl. CepoBOJOpOA, CTpoeHue, (Ppu3nyeckue u
XUMHYECKue CcBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCJIOTHBIX OKCHJIOB.
Cepnas kucioTra, (QU3HYECKHE ¢ XUMHUYSCKHME CBOWMcTBa (00mHMeE Kak
OpeiCcTaBUTeNd KJlacca KUCIOT M creuuduueckue). XUMUYECKHUE PEAKIUH,
JeXale B OCHOBE MPOMBIIUIEHHOTO CHoco0a TOJIy4EHUS CEPHON KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynbdar-uon. HaxoxneHue cepbl M €€ COCOUHEHUH B Mpupojie. XUMHUYECKOE
3arpsA3HECHUE OKPYXKAIOMIEH Cpeabl COCIUHEHUSIMU Ccepbl (KUCIOTHBIE HOXK]IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmast xapakTepucThKa 31eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIE CTEMEHH OKHUCIEHUSA. A30T, paclpOCTpaHECHHE B MPHUPOJIE,
dusnueckue U xumMudeckue ceorctra. Kpyrosopot azora B nmpupoze. AMMHUaK, ero
du3nuecKkrue 1 XUMUYECKHUE CBOMCTBA, MOJIydeHue U npuMeHnenue. Colid aMMOHUS,
X (PU3UYECKUE U XUMHUCCKUE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
HMOHBI aMMOHUA. A30THasi KHUCIJIOTa, €¢ MoJiydeHue, (QU3UYECKHE U XUMHUYECKHE
cBOMcTBa (00OIIME KakK TMpEeACTaBUTENs Kiacca KHUCIOT M crHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB U COJEH AaMMOHMsS B KadyecTBE MHHEpaJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKaroleh cpeibl COSIMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIH, 3arpsS3HEHHE BO3MyXa, MOuBbl U BoAoeMoB). Docdop,
ajuiotponHeie Moaudukaruu docdopa, GU3MUECKHE W XMMHYECKHUE CBOMCTBA.
Oxcup dochopa (V) u bochopHas kuciaora, GpU3NIECKUE U XUMAYCCKUE CBOMCTBA,
nostydenue. Mcnonas3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mast xapaktepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHS.  YTIEpOJd,  aJUIOTPOIIHbIC
Moau(dUKalMKM, pacOpoCTpaHEHHE B TMpupoAe, (UMYECKHE U XUMHUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yriepoaa B npupoje. OKcuibl yriiepoaa, ux
dbu3uyeckre MW XUMUYECKUE CBOMCTBA, JCHCTBUE HA KUBBIE OpPraHU3MBI,
MOJIYYCHHE W TMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a rimo0ambHOTO TMOTEIUICHUS KJIMMATa, TMMapHUKOBBIN
¢ dekT. YroapHas KUCIOTa U €€ COJIU, UX (PU3NYECKUEe U XMMHUYECKHUE CBOICTBA,
noiayuyeHue u npuMmeHeHue. KadecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavasbHBIE MOHATHA 00 OPTraHMYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, STUIEH, alleTUJIeH, ITaHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie MCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsaTre 0 OMOTOTUUECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OelikaxX, yriaeBoJax — U UX
poiM B KM3HM UeJIOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCIMHCHUU.

KpemHunii, ero ¢usnueckue W XUMUYECKUE CBOWMCTBA, TIOJYYCHHE W
npuMmenenue. CoenuHeHus: KpeMHHsi B mnpupoze. OOmme mnpeacTtaBieHus o0
okcune kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, UX HCIOJIb30BAaHHE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeilme cTpouTenbHbIe MaTepHaNbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobiaeMbl Ge30MmacHOro MCMoJb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
IIPOBE/ICHNE KAYECTBEHHBIX PEAKLMA HAa XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TIPOTEKAHMs, OIbITHI, OTpaxaroniue (U3NUYECKUEe W XUMUYECKHE CBOMCTBA
TAJIOT€HOB W UX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMHu XJOpUJIOB (TaJOreHUAOB), O3HAKOMJICHHE C
oOpa3naMu  ceppl M €€  COCAMHEHUAMH  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHUE Mpollecca OOYrIMBaHMs caxapa MoJ JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIIOThl, MW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIeHHOI CEpHOI KUCIIOThI, MPOBEIECHNE KaueCTBEHHOM peakluy Ha cynbdar-
MOH M HaOJIIOJICHHE MpHU3HAKA €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMU
CBOMCTBaMH a30Ta, (ocopa W HUX COEIUHEHHUNA (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (OCHOPHBIX yAOOpPEHUH, MOJyYEHUE,
coOupaHue, pacro3HaBaHME M HM3yYEHUE CBOMCTB aMMHaKa, IPOBEIECHUE
KayeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pochaT-uOH U U3yyeHUe MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJAEHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTBI C MEBIO
(BO3MOXKHO HCITIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mojernen
KPUCTAJUIMYECKUX PpEHICTOK anmasa, rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C
IOPOLECCOM aJCOPOLIMK PACTBOPCHHBIX BELIECTB AKTUBHPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJyyeHHe, coOupaHue, pacro3HaBaHUE W U3yYEHUE
CBOMCTB YIJIEKUCIOTO ra3a, MPOBEACHUE KAaYeCTBEHHBIX peakuuii Ha KapOoHAT u
CWJIMKAaT-UOHbl W UW3Y4YEHUE TNPHU3HAKOB HX MPOTEKaHUs, O3HAKOMIIEHHE C
OPOAYKUMEH CHUIMKATHOM HPOMBIIUIEHHOCTH, PEUIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HeEMETAJUIbl U UX COCTUHEHUS.

MeTtasiibl 4 HX cOeTUHEHUS

OO01ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux nosioxxkeHuss B llepuomnueckor cucreme xumuueckux sieMeHTtoB /. U.
MenneneeBa u cTpoeHus aTomMoB. CTpoeHue MeTaioB. Meramnueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEHICTKA.  DJIIEKTPOXUMHYECKHU PN
HanpspDKeHU MeTaiioB. @U3nyYecKre U XMMHUYECKHe CBOMCTBA MeTamioB. O0miue
CHocoObl modydeHus: MeTamioB. [loHsATHE O KOPPO3MHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTabl: MojoxkeHue B Ilepuonuyueckoil cucteMe XUMHUYECKUX
aneMeHToB . 1. MenneneeBa, CTpOEHUE MX aTOMOB, HAaXO0XIACHUE B IPUPOLIE.
®u3nvecKkrue U XMMUYECKUE CBOWMCTBA (Ha mpumMepe HaTpus U Kanusi). OKCUIbl U



TUJIPOKCUABI HATpus MW Kanud. I[IpuMeHeHHe I1IEJIOYHBIX METaVIOB W HX
COCIUHEHUH.

IllemouyHO3eMeIbHBIE METAJIBl MarHuii W KaJIblMii: TMOJIOXKCHHE B
[lepuoanueckon cucreme xumudeckux sinemeHToB [[. M. MeHnneneeBa, cTpoeHue
MX aTOMOB, HAXOXJCHHUE B pUpoic. PU3NYECKNE U XUMUYECKAE CBOMCTBA MarHus
U Kajaplud. Baxueiilne coeauHEHUs Kaiublusl (OKCUI, THAPOKCHUI, COJIN).
JXeécTKocTh BOJBI U CITOCOOBI €€ YCTPaHEHHUS.

AlroMuHUN: TIo70XKeHue B [lepuoanyueckoi cCTeME XUMUUECKUX DJIEMEHTOB
. . MenneneeBa, CTpOCHHME aTOMa, HaXOXIcHUE B mnpupoac. OU3NYECKUE U
XUMUYECKHNE CBOMCTBA altOMHUHMs. AMGPOTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHUAA
AJTFIOMUHUS.

Kenezo: nosoxenue B I[leprpoandeckoil cucteMe XMMUYECKUX 3J€MEHTOB [l.
. MengeneeBa, CTpoeHHME aroMa, HaxOXACHWE B mpupoac. Duznyeckue u
XHUMHUYECKHE CBOMCTBA jkeie3a. OKcuasl, THAPOKCH b 1 conu xkeie3a (1) u xxenesa
(IIT), mx coctaB, CBOMCTBA U MOJYyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METaUIOB M CIUIABOB, WX (PU3MUECCKUMHU
CBOMCTBaAMHU, HW3YYECHHE  PpE3YJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJICHCTBUS OKCHJIA
KaJIBIIUS W HATpUS C BOJOM (BO3MOXKHO HMCIIOJIB30BAaHHE BHIEOMATEPHAJIOB),
HCCJICIOBAaHUE CBOMCTB KCCTKOW BOJBI, MPOIIECCA TOPEHUS JKejle3a B KUCIOPOJIE
(BOBMOXXHO  MCIIOJIb30BAaHUE  BHUIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaQYECTBEHHBIX PEAKIM/ HA MOHBI. MAarHWs, KaJbIUs, aJIOMUHMS, IIMHKA, KeJe3a
(IT) u xene3a (II1), menu (II), HabmroneHne U oMKMCaHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHW MOHAMM HATpWs, Kalusd U Kaidblus (BO3MOXKHO HCIIOJb30BaHUE
BHJICOMATEPUAIIOB), HCCIICIOBaHNE aM(pOTEPHBIX CBOMCTB T'HJIPOKCH]IA ATFOMHHHS
Y TUAPOKCHU/JIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay 1o TeMe «BakHenmme
METaJlJIbl ¥ UX COSTMHCHUS.

XuMus 4 OKpYysKawuas cpeaa

BemectBa m marepuanbl B MOBCEAHECBHOW >XWU3HU YEJOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolled cpelbl (mpeaesibHas J0mycTUMas
KOHIIeHTpanus BemiecTs, Aanee — [[JIK). Ponb XxumMuu B pelieHud 3KOJIOTMYeCKUX
mpooIIeM.

Xumuyeckuui IKCnepumenm:

n3yueHue oOpasIloB MAaTepUANIOB (CTEKJIO, CIUIaBbl METAILJIOB, MOJUMEPHBIE
Marepuabl).

Mexcnpeomemmnoie ceaszu



Peanuzamnus MeXNpeIMETHBIX CBs3€H NMpU H3yYeHUH XUMHUH B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
MOHSTHU, TaK U MOHITHM, SBISIOMUXCA CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
Teopus, aHalu3, CHUHTE3, KiIacCU(PHUKAIUA, TEPUOJUIHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAaHUE, HW3MEPEHHE, MOJCNb, SBIICHUE, MapPHUKOBHIM
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

dusuka: Marepusi, aTroMm, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUI,
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHA 3apsij, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JTUDJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKas
pElIEeTKA, CIUIaBbl, (PU3NYECKUE BEJIMYMHBI, €IWHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3B€3/1b1, COIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHHEpATbHbBIE
yIoOpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHSA NIPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOy4YeHUs XUMHUU B €IUHCTBE Yy4eOHOU U
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMHA POCCHUCKUMU
COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B
oOlliecTBe MpaBWJIaMHM M HOPMaMH TIOBEACHUS U CIOCOOCTBYIOT ITpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIUN O0yYarOIIUXCA.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOydYaroumuxcs
PYKOBOJICTBOBaTbCS  CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAIlUd U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTPHOTHYECKOT0 BOCTIUTAHMSI:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHYECKOM HAYKHM B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHON HHOpMaIuend o
MEePEOBbIX JIOCTHXKEHHUSX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMAaxX U TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATEIbCKOM, TBOPUYECKOW W JPYrUX  BHJAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH MPHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUN XUMHUUYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TMPOIECCe OTOM Y4YeOHOU JesATETBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOC TMOBEJCHUE M TMOCTYNKH CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH WU COCTABIIAIOLINE
OCHOBY JIJISI TIOHUMAaHHUSI CYIIHOCTH HAy4YHOW KApTUHBI MHpA, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOAbI, B3aUMOCBA3AX 4YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA TMOJYYEHHWE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMbIE JUIsi OOBSICHEHUS HAOJIOJAaeMbIX IMPOIIECCOB M SIBICHUH,
MMO3HABATENIbHON, MH(POPMAIIMOHHOW W YUTATEIhCKOW KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMU TEKCTaMHU, CIIPaBOYHOM



JUTEPATYpPOi, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMH HHOOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O W IMO3HAHUIO, JI0O03HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  camMOO0Opa30oBaHUIO, TMPOEKTHONM W  HCCIEI0BATENIbCKOM
JESTETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJICHHOCTH W YPOBHSI OOydYCHHS B
JaJIbHEUIIIEM;

4) hopMHUpPOBAHUSI KYJIbTYPHI 3/I0POBb:

OCO3HAHUE IIEHHOCTU J>KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 3J0POBBIN 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJISI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJTUMOCTH COONIOJICHUS] TpaBUI OE30MAaCHOCTU TMpU  OOpallleHuUu ¢
XUMUYCCKIMH BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) TpyA0BOT0 BOCTIMTAHUS:

HMHTEpPEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil u Tpyaa pa3IuyHoro poja,
YBOKEHHE K TPYJIy U pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHUS TMPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIH BBHIOOD
WHIVNBUYabHON TPAeKTOPUU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON MPoQecCHOHaNbHON ASSTEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeEJIE;

6) 3K0JIOrH4YeCKOro BOCTIMTAHMSI:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOAEC KaK MCTOUYHUKY
U3HU Ha 3eMJIe, OCHOBE €¢ CYIIECTBOBAHMS, TOHUMAHUE IIEHHOCTU 3I0POBOTO U
O6e3omacHOoro oOpa3a KHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GU3UYECKOMY M TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIIOICHHUS
npaBu1 0€30MacHOTO MOBEACHUS MPU paboTe C BEIlIECTBAMU, a TAKKE B CUTYaIUSX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJTy4YaeMble TPU U3YUYCHUU XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYXKAIOLIEH TPUPOAHON CPEAOM, ISl MIOBBIILIEHHUS
YPOBHSL  DKOJIOTUYECKOW  KYJbTYpbhl, OCO3HAaHMS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIEeM W MyTeH HMX pEIIeHUs IMOCPEACTBOM METOI0B XHMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOJCTBOBATLCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wmeTanmpenMETHBIX PpE3yJbTATOB BBIJACISIOT 3HAYMMbBIC JIJIS
dbopMupoBaHUsS MHUPOBO33pPEHUS OOIICHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOpPhIe
UCIIOB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTaX M IO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



HAy4YHOU KapTHMHE MHUPA, U YHHUBEpPCAJIbHbIE Y4eOHbIe ACHCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIE OOECIEYMBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHHPOBAHHMIO M OCYIIECTBICHHIO Y4YEOHOMH
JESTEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbI€e [1eiicTBUSA

ba3oBble jornueckue aAeiicTBU:

YMEHUSI MCIOJB30BaTh MPUEMBI JOTHYECKOTO MBIIUICHHUS TPU OCBOCHUU
3HAHWI: PacKpbhIBATh CMBICT XUMHUYECKUX TMOHSATUH (BBIACIATH UX XapaKTEpHbIE
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTMMHU TOHSTUSMM), HUCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBICHUH, BRIOMPATh OCHOBAHUS U
KpUTEPUHU IJIs1 KIacCU(UKAIIUM XUMHUYECKHX BEIIECTB M XMMUYECKHX PEaKIUH,
yCTaHABJIMBATh TNPUYUHHO-CIIECJCTBEHHBIE CBSI3M MEXJIy OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTHUECKHUE PACCYKJeHUs (MHIYKTUBHbBIC, JICTyKTUBHbIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YyMEHHUE TPUMEHSATH B MPOLECCE TMO3HAHUS TOHATHS (TIPEAMETHbIE |
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICNIH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC MPE/ICTABIICHUS —
XUMUYECKUU 3HaK (CHMBOJ DJIEMEHTa), XUMH4Yeckas (opmylia U ypaBHEHUE
XUMHUYECKON pEeaKuu — IMPU PElIeHUH y4eOHO-TI0O3HABATENbHBIX 33/a4, C YYETOM
ATUX MOJICJIbHBIX MPEJICTABICHUN BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKHU M3Yy4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUUYECKHUX PEAKIUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJCTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

ba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

YMEHUE HCIMOJIb30BATh MOCTABJICHHbIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHWA, a TakXKe B KadyeCTBE OCHOBBI UIi (DPOPMUPOBAHHS TUIIOTE3BI IIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUN;

NpUOOpPETEHNE OIbITa MO TUIAHUPOBAHUIO, OPTaHMU3AIMU U TPOBEICHUIO
YUYEHMUYECKHX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €Tr0 pe3yibTaT, (OpMyIupoBaTh 00OOIIECHUS U
BBIBOJIbI IO PE3YJIbTaTaM MPOBEACHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pab6ora ¢ unopmanmeii:

yMEHUE BHIOWpATh, aAHAJIM3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3JIMYHBIX BUJIOB U ()OPM MPEJCTABICHUS, TTOJTY4aeMYI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIONYJISIpHAsE  JIUTEpaTypa XUMHYECKOTO COJIEpKaHUs, CIpPABOYHBIE
nmocoOus, pecypchl VHTepHeTa), KPUTHYECKH OIICHUBATh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



yMEHUE MPUMEHATh Pa3IMyHble METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
MH(POPMALlMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX [JIsi BBIMOJHEHUS
y4eOHBIX M MO3HABATENBHBIX 3a/1a4 OMPECIICHHOTO TUIIA, TPUOOPETEHUE OIbITa B
o0JacTl WCIOJIb30BaHUA HH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPO aKTUBHOT'O MCIIOJIb30BaHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMaNbHYIO (POpPMY IpeICTaBlIeHUs HHDOpMaAUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/1layd  HECJOKHBIMH CXEMaMH, JAuarpaMMaMu,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

YMEHUE UCIIOJNb30BaTh W AHAJU3UpPOBaTh B IMpolecce Y4YeOHOM H
HCCIIEIOBATENbCKON JIEITETbHOCTH MH(GOPMAIUIO O BIHUSHUU MPOMBIIIJICHHOCTH,
CEJIBCKOI0 XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOTHOU
Cpe.bl.

KoMMyHMKaTHBHBIE yHUBEpCAJIbHbIE Y4eOHbIe 1eiiCTBHA:

YMEHHUs 3a/laBaTh BOMPOCHl (B Xxojae auaiora W (Wiau) JUCKYCCHM) IO
CyllecTBy  oOcyxkaaemMoil  Tembl, (OPMYJIUpOBaTh CBOM  NPEIJIOKECHUS
OTHOCUTEJILHO BBIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS  IPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IIO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; Jelarh IPE3CHTALMIO
PE3yJIbTaTOB BBIIOJHEHUSI XMMHUYECKOIO 3KCIepuMeHTa (J1abopaTOpPHOIrO OIBITA,
nabopaTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIBHOM M MCCIIENOBAaTEIbCKONM  JEATEIBHOCTH  IPU  PEIICHHUH
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yueTa OOLIMX MHTEPECOB U COIJIACOBAHMS
no3utuii (00CyXaeHHsl, OOMEH MHEHHSIMHU, «MO3TOBBIE MITYPMbD», KOOPAUHAIIUS
COBMECTHBIX [JEHCTBUM, ONPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBEpPCaJIbHbIE Y4eOHbIC NCHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNpPEAeNATh e JEATebHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATH U MPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeILHOCTD, BHIOUPATh Hanbosee 2p(HEeKTUBHBIE CIIOCOOBI PEIICHUS] YYCOHBIX U
MO3HABATENbHBIX 337a4, CAMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
NPEMJIOKEHHBIA AJITOPUTM  ACHUCTBUM TNPU BBIIOJIHEHUW 3aJaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEIAraeMbl€ B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTEIBLHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld MporpamMMmoi,
BBIJIETISIIOT: OCBOEGHHBIE 00YYalOIIMMUCS HAyYHbIE€ 3HAHUS, YMEHUS U CLIOCOObI



nercTBul, crnenuduuecKkde Uil MPEeIMETHOM 00JIacTM  «XHUMHS», BHJbI
NEATEIbHOCTH 1O  TOJYYEHUI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsIX.

K xoHIily oOydenus B 8 kiacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSITHUH: aTOM, MOJIEKYJA,
XUMUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPOJHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJICKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COSUHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KIacCU(pUKalUs Ppeakiuil: peakiuu
COCIMHEHUS, PEAKIUU PA3JI0KEHUs, PEAKIUH 3aMEIICHUs, PEaKIuu
0OM€Ha, 7K30- U IHJAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 3P(PEKT peakiuu,
AIpO aToOMa, JJICKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBSA3b, MOJIIPHAS. M HETNOJISIPHAS] KOBAJICHTHAS CBS3b,
WOHHAs CBSA3b, UOH, KaTUOH, aHMOH, PAacTBOpP, MaccoBas JOJsl BEIIECTBa
(mpolLieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUUYECKUX TMOHATHH W
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUYECKYID CHUMBOJIUKY JUISl COCTaBjieHUs (HopMyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpPENENATh BAJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKMCIIEHHWS  DJIEMEHTOB B  OWHApHBIX  COCAMHECHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEIEICHHOMY KJAcCy COEIMHEHUN 10
dbopmynaMm, BHUJ XUMHYECKOM CBsA3M (KOBaJICHTHas U HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica [lepuoamueckoro 3akona J[. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHMMAHUE MEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT MX mojoxkeHus: B Ilepuoaunueckoil cucreme,
3aKOHOB COXPaHEHUsS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh M XapakTepu3oBaTh TaOaMuHyro (opmy Ilepuoanueckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3linyaTh MOHSATUA «TJaBHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpymnma)», mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCHUTH O00O3HAYECHHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckas cucrema XuMHUeCKUX »djemeHtoB [, U.
MeHieneeBay ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, OOIIee YKCIIO 3IEKTPOHOB
U pacrpeiesieHUe UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYacTBYIOIIUX B peakluu
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu30BaTh (OMUCHIBATH) OONIME XHUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/Iasl ONMKMCAaHUE MTPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XHUMHUYECKHX TMpEBpalieHuil B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJISIDHYIO H  MOJISIPHYIO ~ MaccChbl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 1o Qopmyiie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUCThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSITH OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHalu3
U CHUHTE3, CpaBHEHHE, O0O0OIIeHUEe, CUCTEeMAaTHU3aIMI0, KiacCUu(UKAIUIO,
BBISIBJICHUE TPUYWHHO--CIICICTBEHHBIX CBS3€H — IS M3YYEHHUS CBOMCTB
BEIIECTB M XUMHUYECKHUX PEaKIUi, €CTEeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJIEHHWEe, H3MEpPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICIECHHBIN);

CIENOBAaTh  MpaBWUJaM  MOJb30BAHUS  XHUMHUYECKOM  MOCYIOH H
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKe IMpaBWiIaM OOpalieHus: c
BCI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIIUSIMH 10 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYCHHIO W COOMpaHUIO
razoo0pa3HbIX BeIIECTB (BOJAOPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACICHHOW MAacCOBOW JOJIEM PaCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  JIKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IEJI0YEH M KUCIOT C MTOMOIIbI0 MHIUKATOPOB
(ytakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHI1y oOyueHus B 9 kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHSTHA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYCCKasl PEaKIvs, XUMHUIECKas CBSA3b, TCTUIOBOH 3(dekT
peakmuM, MOJIb, MOJISIPHBIA  O00BEM,  PpPacTBOp,  DJICKTPOJMTEHI,
HEAJIEKTPOJUTHI, AJICKTPOIUTHYECKAsT JUCCOIMAINSA, PEAKIMd HOHHOTO
oOMEeHa, KaTajau3aTrop, XMMHYECKOE pPaBHOBECHE, OOpaTUMbIC H



HEOOpaTUMBbIE pEeaKIMh, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE H  BOCCTaHOBIICHME,
aoTponus, aMm(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, MOHHAS,
METAJTMYECKas), KpPUCTAUIMYECKasi pEIICTKa, KOPpPO3HUsl METaIOB,
CIUIAaBbl, CKOpPOCTb XHWMHYECKOM pEaKIuu, MPENeiabHO JOMyCTHUMAas
koHueHntpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATUH U
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIHMKY JUIsI COCTaBieHHUS (popmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COCQMHEHUSAX PAa3JIMYHOIO COCTaBa, M[PUHAIJIEKHOCTh BELIECTB K
OTIPEICTICHHOMY KJIacCy COEIMHEHMH 1o (opMynaMm, BHUJI XUMHUYECKON
CBSI3U (KOBAaJEHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMUYECKOW (opMyre, xapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPTraHMYECKUX COCAUHEHHM, THUI KPUCTAIUIMUYECKON
PEILIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici Ilepuonnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHUE: OIKCHIBATh W XAPAKTEPHU30BATh
Tabauynyo (Gopmy Ileproanueckoil CUCTEMBl XUMUUYECKUX 3JIEMEHTOB:
pasnuyaTh TOHSTHS «ryiaBHas monarpymnmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», manbie W OonblIME TEPUOIBI, COOTHOCHTH
0003HayeHusl, KOTOpbIE MMEITCS B MEPUOAMYECKON Tabdiuie, cC
YUCIIOBBIMU  XAPAKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB ® 3apsij sapa, oOOIIee YHCIO JJIEKTPOHOB H
pacmpesiesieHie WX 10 JJCKTPOHHBIM CIIOsIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COCAWHEHUU B
Mpeesiax MajiblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XMUMHUYECKHE DSJIEMEHThI, HEOPTaHMYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTaBy YYacTBYIOUIUMX B pEaKIuu
BEIIECTB, TI0 TEIJIOBOMY 3G (DEKTy, 0 M3MEHEHUIO CTETECHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEIU(UYSCKUE XUMHUYECKHE
CBOMCTBA NPOCTBIX M CJIOXKHBIX BEUIECTB, IOATBEPXKAasi OIMNHCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUUECKOW JAUCCOLMAIMUA  KHUCIOT,
1IeJI04Y€el U COJIEH, TIOJIHBIE U COKPAILICHHBIE YPABHEHUS PEAKIINII HOHHOTO



oOMeHa, YpaBHEHHs pEaKIMid, MOATBEPKIAIONMX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUSA,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYCCKHX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIDHYIO W MOJSIPHYIO MAacChl
BEIICCTB, MACCOBYIO JIOJIO XHMHYECKOTO »JJIeMeHTa 1o ¢dopMmyIie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

cOONIONIaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  MOCYyAOH |
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXke TMpaBuia oOpalieHus: C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKUCIIOro ras3a);

NPOBOJUTh  pEaKIMH, MOJATBEPXKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OpOMUJI-,
uoaua-, kapOonat-, docdar-, cuaukar-, cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHSI W WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OTEpAIlMH MBICIUTEIBHON NEATETbHOCTH — aHaIHN3
U CHHTE3, CpaBHEHHE, OOOOIICHHEe, CHCTEeMaTU3aIuI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHi, ECTCCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOICHUE, W3MEPCHHE, MOJICITUPOBAHKE, DKCIICPUMEHT (peanbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne undposBbie
Tema ypoka Kourpoabubie | IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmet xumun. Poiab XUMUU B )KU3HU 1 0 0 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTne 0 MeToAaX MO3HAHUS B 1 0 0 bu6mmorexa [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna 0 0
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnuoteka [IOK
oOparnieHus ¢ 1a00paToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBAaHUEM
YucTeie BemecTBa 1 cMecu. CriocoObI 0 0 bubmuoreka [IOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTruyeckas padora Ne 2 0 0
5 «P JIEHHE cMeceil (Ha pUM 1 bubmmorexa [IOK
ASNICIICHHE eMeCe N puMepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
0 0 bubmuoreka [IOK
6 A 1
TOMBLH MOMCKYTRE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE JIEMEHTHI. 3HaKH 1 0 0 but6mmorexa [JOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 croKHBIE BEIIECTBA 1 0 0 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bubmmorexa [IOK
YIpHOE Y https://m.edsoo.ru/ff0d2d50
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3aKO0H NOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X e . Bane
umriceKas popmyia. Banesrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 3JIEMECHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [IOK
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHUYECKOT'0 bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 Konunuectro Benectra. MoJib. bubmuoteka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUE U XUMUYSCKHUE SIBJICHUS. bubmuoreka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycia0BHS MPOTEKAHUS bu6nuoreka [IOK
XUMHUYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHS MACChI BEIIECTB. bu6nunoreka [IOK
XUMHUUYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoJimuecTBa, Macchl
17 BEIIECTBA M0 YPABHEHUSIM XUMUYECKHX bubmorexa [OK
. . P https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukanus XuMU4eCKUX peakiuit
18 (coe I/IH(I;HI/I}IH a3JI0KCHUS e bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — YYCHBIii-
19 SHIUKJIONIETUCT O6o6yquHe " bubmmorexa [OK
ARET: . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aI1s 3HAHUH
20 Kontponsnas padora Nel mo teme bubnnoreka [IOK
«BemiecTBa 1 XUMHYECKHUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech razos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopog — sneMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUICCTBO. Os3o0H

dusnueckre U XUMHYECKHUE CBOMICTBA

but6mmoreka [JOK

22
KHCII0pOAA (peakiyii OkucneHus, https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcugax
C11oco0BbI ITOIYYEHNS KUCI0POaa B
23 JabopaTopuu IB/IIqr[ OMBIHIJ'ICHI:IOCTI/I bubmorexa [OK
patop p ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHHe KUCIiopoia
TemnoBoii 3¢ pext xummueckon
24 peaKkuuu, MOHSITHE O bu6mmorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TommmuBo (HeE(dTH, YyroiIb U METaH).
25 3ar H3HeI-(IHe¢];O3Z[yra CHOCOOBI c)aro bubmmorexa [JOK
p yXa, https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPALLICHHS
IIpakTrueckas padora Ne 3 o teme
26 «I?IOJI €HHE U Ic:)o61/1 aHHe KUCIIOpoaa bubmorexa TIOK
i . P poAd, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopoa — anemeHT u npocroe bubnuoteka [IOK
BelecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre 1 XUMHUIECKHE CBOMCTBA bubmuoreka [IOK
Bogopoza. [IpuMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHCIIOTAX U COIIIX bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl MoTyueHus BOI0OPO/Ia B bu6nmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
bu6mmoreka [JOK
31 «ITomydenne u cobupanue BoI0po/a,

HU3YUCHHUC CTO CBOMCTB»

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

bubmuoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEILIECTBA 'a3a 0 €ro M3BECTHOM bubmorexa [OK
oMY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Breruucienus 00EMOB Ia30B 110
34 ABHEHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [OK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsrre 00 bubmuoreka [IOK
HMHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopureins. HacbieHHnbie
37 Y HEHACHII[EHHBIE PACTBOPLI bubmmorexa [JOK
p pPL- https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BEIIeCTBa B paCTBOPE
[IpakTuueckas pabota Ne 5 mo Teme
38 «IIpuroroBiieHne pacTBOPOB C bubnuoteka [IOK
OnpeIeICHHON MacCOBOM Aonei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas pabora Ne2 no Teme bubnnoreka [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTas, KiIaccupukanms, bu6nroreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHMCIJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJacCU(DUKAITHUSA, bubnmoreka [IOK

HOMEHKJIaTypa

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

bubmuoreka [IOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHYECKUE CBOMCTBA bubnuoreka LIOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMCHKIIATYpa,
46 CHOCO(GBII) oI )eHI/ISI XHMHqZ(I:)KHe bubmmorexa LIOK
N ya ’ https://m.edso00.ru/00ad9474
CBOWCTBA
[TpakTuyeckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnunoreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 ['eneTnyeckas cBs3b MEXKIAY KIacCaMH bubnunoreka [IOK
HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o011eHNe U cucTeMaTH3aIMs bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COeMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
P Pukau bubmuoreka [IOK
51 XUMHYECKHUX 3JIeMeHTOB. [IoHsTHE O
https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Tepuonnueckuii 3aK0H U
bu6mmorexa [JOK
52 [Teproandeckas cucreMa XUMHYECKIX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenaeneeBa
bubnuoreka [IOK
53 Ileprozsl, rpynmnsl, NOATPYIIIBI nomorexa I{

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crtpoenne aToMoB. COCTaB aTOMHBIX

bubmuoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
. bu6mmoreka [JOK
95 aTOMOB 251eMeHTOB [ lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XHMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KEHHIO B bubmmoreka [IOK
[Tepuonuueckoit cucreme . 1. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproauueckoro 3akoHa
57 JUISL pa3BUTHUSA HAYKU U NpakTuku. 1. . bubnuoreka LIOK
MeHeneeB — y4CHbIN, IEAaror u https://m.edso00.ru/00ada96e
rpaXkTaHUH
DNEKTPOOTPUIIATEIILHOCTh ATOMOB bu6nuoreka [IOK
58
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
59 )4
ORHA XHMIHCCIA CRASL https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMu4eckas bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenosisipHas XuMu4ueckast bubnunoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 C
TETCHD ORHCTICHI https://m.edsoo.ru/00adae28
63 OKHCIATEITEHO-BOCCTAaHOBUTEIHHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEITH bubmmorexa [TOK
https://m.edso0.ru/00adb076
65 Kontponbras padora Ned o reme bubnuoteka [IOK
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«CtpoeHue atoma. XuMu4ecKas

https://m.edsoo.ru/00adb486

CBSI3b)»
66 PesepBHrlit ypok. O60011eHUE U 1 bubmmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHE 1 1 bubnuoreka LIOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6001eHEe 1 1 bubmmoreka LIOK
CUCTEMaTHU3allis 3HAHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HYACOB I10 68

[NPOIT'PAMME
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9 KJIACC

KosunyecTBOo 4acon JIeKTPOHHbIE
nudpoBbie
Ne /it Tema ypoka Konrpoasusie | IlpakTHueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[eproanyeckwnii 3aK0H. 0 0
1 [lepuoauueckas cucrema 1 bu6mmoreka [JOK
XHUMUYECKHX deMeHToB JI. 1. https://m.edso0.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B H3MEHCHHH 0 0
2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa [OK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Knaccudukarms u HoMeHKIIaTypa 1 0 0 bubnunoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckon CBA3U U TUIIHI 1 0 0 bu6mmorexa [JOK
KPUCTATIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel o teme
5 «[ToBTOpEHUE U yrirydiaeHne 3HaHuil 1 1 0
OCHOBHBIX pa3JIeioB Kypca 8 kimaccay
6 Knaccudukanus XuMuaeckux 1 0 0 but6mmoreka [JOK
pEaKIHii 10 pa3IUYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTU XUMHUUECKOU 0 0
7 eakiuu. [ToHATHE 0 TOMOT'€HHBIX U 1 bubmmorexa [IOK
pearti. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
8 [ToHsTHE O XMMHUYECKOM PaBHOBECHUH. 1 0 0 bubnuoreka LIOK
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(DaKTOpBI, BJIMAIOIHUE HA CKOPOCTH
XUMHYSCKOM PE€aKIUN U IMOJIOKCHHE
XUMHYCCKOI'0 paBHOBECHU

https://m.edsoo.ru/00adc28c

OKHCINTEIFHO-BOCCTAHOBUTEIHHEIC

bubmuoreka [IOK

9
peaKnuu https://m.edsoo.ru/00adcade
Teopust PIIeKTPOIUTUUECKON
10 Hcfo na I/I:Ip CuiibHEBIE U cI1a0bIe brbmorexa [OK
a AT https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PEAKLIUI Bubmorexa HOK
M peaxh https://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE IPEACTABICHUI Eubmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOITUTHIECKOMN TUCCOLUAIIIN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 bubmorexa OK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITonsTHE O TUOPONN3E CONEN bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHMe 1 cucTeMaTH3alus bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTiueckas padota Ne 1.
16 «Perrenune dKCIIEpUMEHTAIILHBIX bubmmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1a9y
KonTponbhas padota Ne2 o teme
but6mmorexa [JOK
17 «INEeKTPOIUTUYECKAS AUCCOLIUALIUS.

XUMUYECKHUE pCaKknuu B paCTBOpaAx»

https://m.edsoo.ru/00addecO
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OO01as xapakTepUCTHKA TaJOreHOB.

18 XUMHUYECKUE CBOMCTBA HA MPUMEPE bubmmorexa [TOK
puMEp https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CossiHasg KUCIIOTAa,
19 XUMUYECKHE CBOMCTBA, MOJIyYCHUE bubmmorexa [TOK
> HOTYH ’ https://m.edsoo.ru/00ade104
IPUMEHEHHE
[IpakTuyeckas pabora Ne 2 o Teme
20 «[TomydeHnue CONTHON KHUCIIOTBI bubmmorexa [IOK
yi . N ’ https://m.edso00.ru/00ade348
U3YyYEHUE €€ CBOWCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHX PEaKInii, €CIIM OJUH U3 bubamorexa [HOK
pearti, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as xapakTEPUCTHKA DJIEMEHTOB bubnuoteka [IOK
VIA-rpymribl https://m.edsoo.ru/00ade64a
AnnoTtponHble MOIUGUKAIIUN CEPBI.
23 Haxoxxnenue cepbl 1 €€ COeTMHEHUM bubnuoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpOEHHUE, bubnunoreka [IOK
busznyecKre U XUMHYECKHUEe CBONCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHasi KHCIIOTA,
25 ¢du3nueckre u XMMHUYeCKHe CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHCHHE
XHUMHUYECKUE PEAKLIUH, JIEKAIINE B
26 OCHOBE TIPOMBIIIICHHOTO CItoco0a bubnmnoreka [JOK

MOJYyYEHUS CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKPY’KaIOIIIEH CPe/Ibl COCTMHCHUSAMU
cepbl

Briuncienne MmaccoBOoM J0OJIM BBIXOa

bub6mmoreka [JOK

27
MPOAYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

28 VA-rpynsl. A30T, pacnpocTpaHEHue bubmmoreka [JOK
B TIpUpoae, GU3NIECKue 1 https://m.edsoo.ru/00adeea6
XAMHYECKHE CBOMCTBA
AMMHuak, ero pusnueckKue u

29 XUMUYECKHUE CBOMCTBA, OJIYYCHHUE U bubmmorexa [IOK

> HOIYH https://m.edsoo.ru/00adf004
IPUMEHCHHE
[TpakTueckas padota Ne 3 mo Teme
30 «[Tony4yeHune aMmmMHaKka, U3y4eHHE €ro bubmmorexa [IOK
_ yi M3V https://m.edso00.ru/00adf180
CBOWCTB»

31 A30THas KUCIIOTa, €€ PU3NYECKUE U bubnuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KA4ECTBE MUHEPATBHBIX

32 no0peHnii. XUMHYECKOE bubmorexa [OK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COCTMHEHUSMH a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((I))Ta (I()l)I/II)SI/IEIe():KI/Ie u Brbnmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOIYYCHUE
Hcnonws3oBanue dpocdaros B
. but6mmorexa [JOK
34 Ka4eCcTBE MUHEPAIbHBIX YA00pEHHIA.

3arpsi3HeHue NPUPOIHON CpeIbl

https://m.edsoo.ru/00adfc20
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dbocharamu

Yraepon, pactipocTpaHEHHE B

35 npupoje, pusndeckre U XuMU4ecKue buGmorexa [OK
cBOlCTE https://m.edsoo.ru/00adfd9c
Okcuapl yriiepojaa, ux Gusndeckue u
36 XHUMHYECKHE CBOMCTBA. bubmuoteka [IOK
DKoJjoru4eckue npoOIeMsbl, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
37 VYronpHasg KUCIIOTa U €€ COJIU bubmorera [OK
https://m.edsoo.ru/00ae006¢c
[TpakTudeckas padbota Ne 4 o reme
38 "ITosrydyeHune yrieKucioro rasa. bu6mmoreka [IOK
KadectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavanbHbIe TOHATHSA 00
39 OpPraHWYECKHUX BEIIECTBaX KaK O bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHnii u ero coennHeHus bubnnorexa [JOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Perenne
41 AKCIIEPUMEHTATIBHBIX 33124 TI0 TEME bubmuoreka [IOK
«Baxneinne HEMETaIIbI M UX https://m.edsoo.ru/00ae0bf2
COETUHCHUS
KonTtponpHas padota Ne3 o teme
42 «BaxHeime HeMeTauIbl U UX bubmmorexa [TOK
https://m.edsoo.ru/00ae0el8
COETUHCHUS
43 OO01mast XxapakTepUCTUKA XUMUIECKUX bubmuoreka [IOK
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3JIEMEHTOB — METAJLJIOB.
Mertannuueckas cBA3b U
MeTaJuIn4yecKasi KpHUCTaTH4ecKas
pemieTka. @u3nvecKre CBOMCTBa
METAJUIOB

https://m.edsoo0.ru/00ae103e

XUMHUYECKHE CBOIICTBA METAJLIIOB.

bubmuoreka [IOK

44 %
aﬂeKTpoxmequKHH P https://m.eds00.ru/00ae1156
HANPSDKEHUH METAJIOB
O61ue crocoOb! MOTyYeHUs
MmeTaiuioB. CrutaBel. Beraucienus no
45 ABHEHUIM XUMHUYECKUX DEAKIIUI bubnmorexa [JOK
yp PCAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COACPKHUT
IPUMECH
46 IToHsiTHE O KOPPO3UH METAILIIOB bubmmorexa OK
PP https://m.edsoo0.ru/00ae1278
bu6mmoreka [JOK
47
Ilenourpie MeTaLs! https://m.edsoo.ru/00ae14b2
48 OKcHuIbl ¥ THAPOKCUJIBI HATPUS U bubnunoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3€eMeNbHbIE METAILIBI — bubnuoreka [IOK
KaJIbIIMA U Mardui https://m.edso0.ru/00ae15e8
50 Baxueiiime coe [MHEHNS KaJIbIINI Eubmorexa HOK
8 H https://m.edso0.ru/00ae15e8
51 O00011EeHNE U CUCTEMATHU3AIIA
3HAHUU
59 JKécTkocTh BOJBI U CIOCOOBI €€ but6mmorexa [JOK

yCTpaHEeHHS

https://m.edso0.ru/00ae1886
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[TpakTrueckas padora Ne 6 mo Teme

53 "YKecTKOCTh BO/IBI U METOJIBI €€ bubmmorexa [IOK
\ https://m.edsoo.ru/00aelae8
yCTpaHeHUs
but6mmoreka [JOK
54 AoMUHUIN
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 OKcuabl, TUIPOKCHUIBI M COJTH JKeJIe3a bu6nnoreka [IOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTEMaTH3AIUS
3HAHUU
[TpakTuyeckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTABHBIX 33724 110 TEME bubnuoteka [IOK
«BaxHenme MeTauibl U X https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKnid, €CIIU OJH U3
60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COAEPKUT MpuMecH. Berancnenus https://m.edso0.ru/00ae1750
MacCOBOH JIOJTU BBIXO/1a MMPOJTYKTa
peaKiuu
61 O06o01IeHne u cucTeMaTH3aIus
3HaAHUU
62 KonTponbhas padota Ned4 o Teme

«Baxuenme MeTaIbl U UX
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COCAUHCHUA»

63 BemiecTBa u Mmatepuainsl B 1 bubmuoreka [IOK
IIOBCEJHEBHOM JKU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arps3HEHUE bubnuoreka [IOK

64 . 1
OKpYKarolllei cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemieHun 1 bu6nuoreka [IOK
9KOJIOTHYECKUX MPoOIeM https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O600111eHNE U 1 bu6mmoreka [IOK
crucTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/00ae0d0a

67 Peseprublit ypok. O6001meHue 1 1 bubnuoreka LIOK
cucTeMaTru3anus 3HaHUi https://m.edsoo.ru/00adb33c
Peseprublit ypok. O6001meHue 1 bubnuoreka LIOK

68 1
crucTemMaTu3alus 3HaHU1 https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB I1O 68
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