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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xuMHUHM Ja€T MpeACTaBICHUE O IENiX, OOIIe cTpareruu Oo0y4yeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHHUE TI0 pa3iesaM u TeMaM IpOrpaMMbl 10 XMMHH, OTIPEACISIET KOJTUYECTBCHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JIEATEITLHOCTH 00YUYaIOIIETOCs IO OCBOSHUIO YYEOHOTO COJIEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIHMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliil BO3MOXHOCTEH JJisi caMOpa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B TIOBCEIHEBHOM JKHM3HHM, TaKk U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS11a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (JOPMHUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHUs B OOYUYEeHHWH XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJAaroruuyeckd aJanTUPOBaHHBIM OTpPaKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX MTOHATHH OPTaHUICCKOW XMMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxona k e msyueHuro. CojiepkaHue CKIIQABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYEeCKOM peakuuu. OOe 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbI MO MPUHIUITY TOCIEAOBATEILHOIO PAa3BUTHUSl 3HAHWM HA OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUS O CTPOCHUHU aTOMA U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS TIOCIEIOBATEIIPHO OT OJHOTO YPOBHS K JPYroMy,
BBITIOJIHSISL (DYHKIIMH OOBSICHEHUS WU TMPOTHO3MPOBAHUS CBOWCTB, CTPOSHUS U BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.
OcBoeHue MPOrpaMMBbl IO XMMHUH CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUSI O XUMHUECKOU
COCTABJISIOLIEH HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHCTEMHOW IPUPOJBI, LIEHHOCTHOTO
OTHONIEHHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HAaHUs B Hayke. M3ydueHne XUMUU IPOUCXOIUT
C TPUBJICUCHUEM 3HAHUN M3 PaHEE M3YyUYEHHBIX YUEOHBIX MpeaMeToB: «OKPYXKAIOMIMA MHUPY,
«buonorus. 5-7 xnmacce» u «®duszmka. 7 KiIacc», a TaKKe W3 MPOMEACBTHYECKOTO Kypca I10
XMMHHU 32 CYET IIKOJBHOTO KOMIIOHEHTa YydeOHoro 1uiana. Kypc 7xiacca uMmeeT 1embio
npoOYIUTh MHTEPEC YYAIIUXCS K MPeaMeTy, cO3[aTh MOTHBAIMIO K M3YYCHHIO XMUMHH, YTOObI
OHHM ITOTOM CO3HATEIFHO BXOJWIH B 8- kiacc. M Torma getu cMoryT 60siee 0CO3HAaHHO BBHIOPATh
npoduns npeamera. Kypc 7ximacca moCTpoeH Ha HJee peanu3aliil MEXIPEeIMETHBIX CBs3el
XUMHU C JPYTUMHU €CTECTBEHHBIMU JIMCUUIUIMHAMHU, BBEACHHBIMH B OOYyYECHHE paHEe WU
napajuieIbHO C XMMUEH, a TOTOMY MO3BOJIAET AKTYyaJIM3UPOBATh XUMUYECKUE 3HAHUS YUALLIUXCS,
MOJIyYeHHBIE Ha ypOKax MPUPOJIOBENEHHUs, Ouonoruu, reorpapuu, UMK U IPYyrux HAyK O
npupoje. B pe3ynabraTe yMeHbIIaeTCA NCUXOJOTHYECKasi Harpy3Ka Ha y4aluxcs ¢ NOSIBICHUEM
HOBBIX mpeameTroB. Takum oOpa3om, ¢opMupyercs HNOHMMaHHE OO0 UHTETPUPYIOIIEH pPOIU
XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOT0 MpPEeIMETa JJis YCHEIIHOIO0 OCBOCHUS
CMEXHBIX JUCHMIUIMH. B KOHEYHOM cueTe Takas MEXIpeAMETHAass MHTErpaiusi CriocoOCTBYyeT
(GbOpMUPOBAHUIO €IUHONW E€CTECTBEHHOHAYYHOW KapTHHBI MHpa YXKe Ha HadaJbHOM »JTare
U3YYCHUST XUMUHU.
B cooTtBercTBUM ¢ TpeOOBaHHMSIMH TOCYIapCTBEHHOrO0 00pa3oBaTENBLHOTO CTaHAApTa B Kypce
MIOAYEPKHUBAECTCS, 4YTO XMMHS — HayKa OJKclepuMeHTanbHas. Iloatomy B 7 Kiacce
paccMaTpUBAIOTCS TaKHE METOJIOJIOTHUYECKUE TMOHATHS y4eOHOro mpeaMeTa, Kak HKCIIEPHUMEHT,
HaOJI0ZIcHUE, U3MEPEHNE, ONMCAHNE, MOJISTUPOBAHKE, TUTIOTE3a, BHIBOI.
[IpennoxeHHBIE Kypc Kak B TEOpPETHMYECKOH, Tak U B (PakTHUECKOH cBoei dYacTu
MPaKTUKOOPUEHTUPOBAH: BCE TOHATHS, 3aKOHBI U TEOPHUM, a TAKXKE BaKHEUIIHE MPOIIECCHI,
BEILECTBA U MaTEpHUAJIbl TAlOTCS B IJIAHE MX MPAKTUYECKOI0 3HAYEHUS, TPUMEHEHHUS BELIECTB B
MOBCEIHEBHOM KU3HU U UX POJIM B )KUBOW U HEKUBOU MIPUPOJIE.
CopaeprxaHue Kypca BBICTPOCHO C YUETOM IICHXOJIOTO-eIarornuecKuX MPUHIIMIIOB, BO3PACTHBIX
0COOEHHOCTEH MIKOJIBHUKOB. B MOIpOCTKOBOM BO3pacTe MPOUCXOANUT Pa3BUTHE TTO3HABATEIbHON
chepsl, yueOHass AESITENbHOCTh MPUOOpETaeT uYepThl JEATENHHOCTH MO CaMOOpPTaHM3aIuH U
caM0oOOpa30BaHMIO, ydalllMecs HAYUHAIOT OBJAJACBAaTh TEOPETHUYECKUM, (HOpMaIbHBIM,
pedieKCUBHBIM MbIIIUIEHHEM. Ha mepBblid MIIaH y MOJPOCTKOB BBIABUTAETCS (OPMUPOBAHUE
YHUBEPCAITBHBIX YUEOHBIX NEUCTBHI, 00€CTIEUNBAIOIINX PA3BUTHE TPAXKITAHCKON UICHTUYHOCTH,
KOMMYHHUKATHBHBIX, II03HABATEIbHBIX KAueCTB JMYHOCTA. Ha »dTame OCHOBHOrO 0OIIEro
00pa3oBaHMUsl TPOUCXOIUT BKIIOYCHHE OOYJaeMbIX B TPOCKTHYIO M HCCIEIO0BATEIbCKYIO
JESITENIbHOCTh, OCHOBY KOTOPOW COCTaBISIIOT Takue y4deOHbIE NEHCTBUS KaK YMEHHE BHIETh
npoOJeMbI, CTaBUTh BOMPOCHI, KJIacCH(UIMPOBATh, HAOMIOAATh, MPOBOAUTH IKCIIEPUMEHT,
JIENIaTh BBIBOJIBI U YMO3AKITIOUEHHUS, OOBSCHITH, IOKA3bIBATh, 3AIUIIATH CBOU UJICH.

[Tpu u3y4eHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUYECKON JACATEIHPHOCTH YEJIOBEKa U KaK OJJHOTO
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U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3afaya y4eOHOIo IMpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
IpUOOLIEHNHU K HAyYHBIM METOJ[aM [TO3HAHUS IIPU U3Y4YE€HUH BELECTB U XUMUYECKUX peaKIHii, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
II03HABATEIbHON U Yy4eOHO-UCCIIEI0BATEILCKON AEATEIbHOCTH, OCBOCHUU TPaBHJI 0€3011aCHOTO
oOpallieHus C BEIIECTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHUE
IPUOOPETHN TaKUE LIETH, KaK:

— (bopMmupoBaHUE WHTEIICKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMAaTHUYECKOE MNPHOOIIEHHE OOyJaroImuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYaIOIIUMHUCSA OTbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JAESITEIbHOCTH;

— ¢opmupoBanue o61el PyHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
YHclie YMEHHM OOBSICHATh M OLIGHWBATH SABIICHUS OKPYXAIOMIETO MHpA, WCIOJb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUU XUMHUHU, NPUMEHATh WX MpPU pEHICHUH mpodieM B
IIOBCEHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs T'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npoduis U HaNpaBICHHOCTH JJalbHEHIIero o0yyeHusl.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, coctaBisiet 170 gacoB: B 7knacce -34uac(] yac B Heneno), B 8 kiacce — 68 4acoB
(2 yaca B Hezem0), B 9 kacce — 68 yacoB (2 4aca B HEJIETIO).

COIEPKAHUE OBYYEHUSA
Txiace

I'naBa |. Xumus B eHTpe eCTeCTBO3HAHUSA

Xumus Kak 4actb ecrecrBo3Hanus. Ilpenmer xumum. XWMHsS — 4YacTh €CTECTBO3HAHUS.
B3anmooTHomeHus yenoBeka M OKpykatomero mupa. Ilpenmer xumun. dusndeckue tena u
BEIIECTBA.

Cgoiicta BemecTB. [IpMeHeHMe BEIIeCTB HA OCHOBE X CBOMCTB.

Haﬁ.moz]elme U IKCIEPUMEHT KaK METOAbl HU3YYC€HHUSA €CTCCTBOZHAHHUA M XHMMMHH.
Habmionenne kak OCHOBHOW METOJ MO3HAHUS OKPYXKAIOUIETO MHUpPA. YCJIOBUS MPOBEICHHS
HaOmonenusi. I'unore3a. Okcnepument. BriBon. Crpoenue mnnamenu. JlaGopatopuss u
o0opyoBaHue.



MoaeaupoBanune. Monenb, MonenupoBanue. OCOOCHHOCTH MOJEIMPOBAaHUS B Teorpaduu,
¢usuke, Omonormu. Monenu B Owosnoruu. Mymsoxu. Monpenun B ¢usuke. DnektpodopHas
mamuHa. [eorpaduueckue mozenu. XHUMHUYECKHE MOJENIU: NpeAMETHbIe (MOAETH aroma,
MOJIEKYJI, XHMHUYECKUX U MPOMBIIIJICHHBIX IPOU3BOJCTB), 3HAKOBbIC, WU CHMBOJbHbBIC
(CMMBOJIBI JIEMEHTOB, (POPMYIIBI BELIECTB, YPABHEHUS PEAKLIUHL).

Xumuyeckue 3HAkM U GopmyJbl. XHUMUYECKHMH 3JIEMEHT. XHUMHYECKHE 3Haku. Ux
o0o3HaueHHe, MPOU3HOUICHHE. XHUMHUYECKHe (OopMynbl BemecTB. lIpocThie M CIOXHBIE
BenlecTBa. uaekcel u ko dunuenTsl. KauecTBeHHBIN 1 KOJIMYECTBEHHBIM COCTAaB BEIECTBA.
XuMusag M (QU3MKA. YHUBEPCWIbHBIM XapakTep IOJOKEHUM MOJEKYJISPHO-KMHETUYECKON
teopun. IloHsTHS «@TOM», «MONeKyna», «uoH». Crpoenue BemecTBa. Kpucramimueckoe
cocTosiHue BemiecTBa. Kpucrammnueckue peneTku TBepabix BemiecTs. Juddysus. bpoynosckoe
JIBWKEHHE. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

ArperaTHble COCTOSIHMSA BemlecTB. [loHsATHe 00 arperaTHOM COCTOSSHUM BEIIECTBA.
Ouznyeckue U XxuMudeckue sBiaeHus. ['a3000pas3Hble, )KUIKUE U TBEpAbIE BelecTBa. AMop(dHbIe
BELIECTBA.

Xumusi u reorpapusi. Ctpoenue 3emid: sapo, MaHTusA, Kopa. Jlutochepa. MuHepansl u
TOpHBIE TOPO/Ibl. MarmMaTH4ECKHE U OCa/l0UHbIE (HEOPraHMUYECKHE U OpraHUYeCcKUe, B TOM YUCIIE
Y TOPIOYHE) TIOPOIBI.

Xumusi u OuoJsiorusi. XUMHUYECKMM COCTaB >KMBOM KIETKH: HEOpraHu4yeckue (Bojga u
MUHEpPAJIbHBIE COJNM) U OpraHudyeckue (OenKu, KHUPbI, YIJIEBOAbI, BUTAMHUHBI) BEIECTBA.
buonornueckass poib BOABI B KHBOW KieTke. DotocuHTe3. Xiopodwni. buonormdeckoe
3HaYeHHUE >KUPOB, OEIKOB, dPUPHBIX Macel, YrJeBOJAOB U BUTAMUHOB ISl JKU3HENEATEIbHOCTH
OpraHU3MOB.

KauecrBennble peakuum B xumuM. KadecTBeHHble peakiuu. Pacrio3zHaBaHue BELIECTB €
MIOMOUIbI0 KA4YECTBEHHBIX peakIUi. AHanuTudeckuil curHai. OmnpenenseMoe BELIECTBO U
pEaKkTHUB Ha HETO.

JdemMoHcTpanuu

1. Komekuusi pa3nuyHbIX NpPeAMETOB Wi Qororpaduil mpeaMeToB W3 AIIOMHHUS IS
WUTIOCTPALIMK UJIEU «CBOMCTBA — IPUMEHEHHEN.

2. VYuyebHOe 00OpyJOBaHHE, HCIIOJIb3YyeMOE Ha Ypokax (HU3UKH, Ouojoruu, reorpadpuu u
XUMUH.

3. DnektpodopHass MammuHa B JeiictBuu. [eorpaduueckue mozenu (riolOyc, Kapra).
buonornueckue monenu (MyJsDKM OPraHOB M CHUCTEM OPIaHOB PacTEHHi, )KMBOTHBIX U
yernoBeka). DHU3MUECKHE W XUMHUYECKHME MOJIENM aTOMOB, MOJIEKYJ BEIECTB U
KPUCTAIIMYECKUX PEUIETOK.

4. OObeMHBIE U HIAPOCTEPKHEBBIE MOJAETH BOJBI, YIJIEKUCIOIO U CEPHUCTOTO Ta30B,
MeTaHa.

5. OOpasubl TBEpPAbIX BELIECTB KPUCTAIMYECKOTO CTPOEHUs. Mojaenu KpUCTaJUIMYECKHX
pELIETOK.

6. Boma B Tpex arperatHbiX COCTOSHHSX. KONJEKIUsS KPUCTAUIMYECKUX U aMOpPQHBIX

BEILIECTB U U3AEIUI U3 HUX.
Konnekuust MunepanoB (J1a3ypuT, KOPYH]I, XaTbKOMUPUT, (GITFOOPUT, TAIIUT).

8. Komnekmus ropHbIX nopop (TpaHHT, pa3iuyHble (OPMBI KalbIlUTa — MeJ, MpPaMmop,
W3BECTHSK).

9. Kotekius Toprounx HCKOMaeMbIX (HeTh, KAMEHHBIN YTOJIb, CIAHIIBI, TOP)).

JleMOHCTpPaIMOHHBIE IKCIIEPUMEHTBI

1. Hayunoe nabGmtonenue u ero onucanue. M3yuenne cTpoeHusl MIIaMEeHH.

2. CnupTtoBas 3KCTpaKIU XJIOpo(UIIa U3 3eJIEHBIX JUCTHEB PACTCHUH.

3. «llepenmuBaHue» YrIeKUCIIOTO ra3a B CTaKaH Ha yPaBHOBEIICHHBIX BECaX.

4. KauecTBeHHas peakius Ha KUCIOPOI.
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5. KauecTBeHHas peakiys Ha yIrIeKUCIbIN Ias3.
JlabGopaTopHbie ONBITHI

1. Pacmpocrpanenue 3amaxa o0JIeKOJIOHA, IyXOB WM JI€30/I0paHTa Kak nporecc 1uddy3un.
Habmtoienue OpoyHOBCKOTO IBUKEHHS YaCTUUEK YEPHOM TYIIH MO MUKPOCKOIIOM.
Juddysus nepmanranara Kanus B )KeIaTHHE.
O6Hapy>xeHue >3(pUpHBIX Macell B alleJIbCUHOBOM KOPOUKe.
N3ydeHne rpaHuTa ¢ MOMOLIBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenue coiep:kanus BOAbl B PACTCHUU.
OOHapyxeHue Maciia B CEMEHax M0JICOJIHEYHHUKA U IPELIKOro opexa.
O0GHapyxeHue KpaxMaja B IIIICHUYHOU MYKE.
B3aumoneiictBue ackopOMHOBOM KHCIOTHI ¢ uoaoM (ompenenenue ButamuHa C B
pa3IMYHbIX COKaX).

10. IIponyBaHMe BBIIBIXaEMOTO BO3/IyXa Yepe3 U3BECTKOBYIO BOJY.

11. OGHapyxeHue U3BECTKOBOM BOJIbI CPEIU PA3IMUHBIX BEIIECTB.
JlomaniHue onbIThI

1. UsrotoBneHue mMozeneil MOJEKYJI XMMHUUYECKHUX BEIIECTB U3 MJIACTUIINHA.

2. uddysus caxapa B BOJE.

3. OIBITHI ¢ MYCTOM 3aKPBITON INIACTUKOBOM OYTHIIKOM.

4. OOHapyxeHHue KpaxMmaia B IPOIYKTaxX NUTaHUS; sI0JI0KaXx.
IpakTnyeckne padoThl

1. 3nakomcTBO ¢ 1abopaTtopHbIM 00opynoBanueM. [IpaBuiia TeXHUKH OE30MACHOCTH.

2. HalGmropenue 3a ropsiieii cBe4ou. Y CTpOMCTBO U paboTa CHUPTOBKHU.
I'nasa Il. MaTemaTnka B XuMuu
OTHocUTe/IbHbIE ATOMHAsi M MOJIEKYJsipHAss Macchl. OTHOCUTENbHAas aTOMHAas Macca
aneMeHTa. MonekyngpHas Macca. OnpeneneHue OTHOCUTEIbHOW aTOMHOW MacChl XMMHUYECKUX
anemeHnToB no Tabnuie . 1. MenneneeBa. HaxoxaeHre OTHOCUTENBHON MOJIEKYIISIPHOM Macchl
no (opmysie BemecTBa Kak CyMMbl OTHOCHUTEIBHBIX aTOMHBIX MAacC, COCTaBJISIFOIINX BEIIECTBO
XUMHYECKHUX 3JIEMEHTOB.
MaccoBasi 10J151 3J1eMeHTa B CJIOKHOM BellecTBe. [loHATHE 0 MaccOBOM J10JI6 XUMHUYECKOIO
sreMeHTa (W) B CJI0KHOM BEILIECTBE U ee pacueT 1o ¢opmyse BeuiectBa. Haxoxaenue GopMyisl
BEIIECTBAa IO 3HAUYEHUSM MACCOBBIX JI0JIe 0Opa3yIOUIMX €ro 3JIEeMEHTOB (JUIsl ABYX4YacOBOTO
U3yUYEHHsI Kypca).
Yucroble BemecTBa U cMecH. Yucteie BeniectBa. CMmecu. ['eTeporeHHble 1 TOMOT€HHBIE CMECH.
["a3000pa3Hble (BO3MyX, MPUPOAHBINA ra3), skuakue (HedTh), TBepable cMecH (TOpHBIE MOPOJBI,
KYJIMHapHbIE CMECH U CUHTETHYECKHE MOIOIIHNE CPE/ICTBA).
Oo0bemHast poas raza B cmecu. Onpenenenue o0bemHoW gonu ra3a (¢p) B cmecu. Cocras
aTMoc¢epHOro BO3IyXa U MIPUPOTHOTO Ta3a. PacueT oObema 0711 ra3a B CMECH 10 ero 00beMy U
HaoOopoT. [Tonstue o ITJIK.
MaccoBass nosas BemecrtBa B pacrBope. MaccoBas fons BemectBa (W) B pacTBOpE.
Konnentpanus. PacTtBopurens M pacTBOpPEHHOE BEIIECTBO. PacdyeT Macchl pacTBOPEHHOIO
BEIIeCTBa [10 Macce pacTBOpa U MacCOBOM J10JI€ paCTBOPEHHOT'O BEILIECTBA.
MaccoBass noasi npumeceil. Ilonstue o yucroM BemecTse M npumecd. Maccoas 10t
npumecu (W) B o0Opasiie nucxoaHoro BemiectBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOTO
BELIECTBA [10 MACCE BEILIECTBA, COAEPIKAILETO ONPEACIEHHYIO MACCOBYIO JI0JII0 IIPUMECEN.
JdemMoHcTpanuu

1. Kosmekuus pa3lIn4HbIX BUIOB MpamMopa U U3EIHi U3 HEro.

2. CMech pevyHOTO0 U CaxapHOTO MeCKa M UX pa3zeiicHHe.

3. Komnnekuus nHedtu u HeTENPOIYKTOB.

4. Komnnekuus ObITOBBIX CMECEH.

5. Jluarpamma coctaBa aTMOC(EepHOIro BO3/ayXa.
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6. Juarpamma coctaBa IpUpOAHOTO rasa.
7. Komnekus «MuHEpabl ¥ TOPHBIC TTOPOIBIY.
JlomaniHue onbIThI
1. Usyyenuwe cocTtaBa HEKOTOPBHIX OBITOBBIX H  (hapMaleBTUUECKUX IpPEnaparos,
COJIEpIKalINX ONPEEIICHHYIO J10JII0 IPUMECEH.
IIpakTuyeckue padoThl
1. IlpuroroBieHue pacTBopa C 3aJJaHHON MacCOBOM J10JIell PaCTBOPEHHOI'O BEIIECTBA.

I'naa 1. SIBiennsi, nponcxoasimue ¢ BemecTBaMu
Pa3nenenune cmeceii. CrocoObl pa3zieneHuss cMeced W OYMCTKAa BemecTB. Hekoropsle
OpOCTEHIINE CIOCOOBI pa3lesieHus] CMecel: IMPOCEHBAHME, PA3JIeIeHHE CMeced IMOPOIIKOB
JKeje3a U Cepbl, OTCTaWBaHUE, JEKaHTalMs, LEHTPpU(PYrUpOBAHUE, Pa3/eleHUE C IOMOIIBIO
JeTUTENbHOW  BOPOHKHM, (uibTpoBanue. @uibTpoBaHue B J1adOpaTopuu, OBITY W Ha
npous3BojacTBe. [lonstne o dunprpare. Axcopouus. Ilonstue o6 amcopOumm u aacopOeHTAX.
AKTUBUPOBAaHHBIN yrojb KaK BaXHEHIIMK ajcopOeHT. YcTpoiicTBo mpoTuBoraza. CrocoOsl
OYUCTKHU BOJBI.
JMcTHIVIALUSA, WIN NeperoHka. JIuctTuiuisius (IeperoHka) Kak MpoLecc BblIEJIEHMsI BEIIeCTBa
U3 )KUJIKOM cMecH. JlucTUiuIMpoBaHHas BOAA U 00JaCTH €€ IPUMEHEHHUS.
Kpucranmnuzanus wiu BbinapuBaHue. Kpucramnuzauus M BblIapuBaHHE B J1abopaTOpUu
(kpucTamu3aropsl U GpaphopoBble YAIIKK AJIS BhIIAPUBAHUS) U IIPUPOJIE.
[Teperonka nedru. Hedrenpomykrel. @pakunoHHas IEperoHKa KUAKOTO BO3IyXa.
XHMHYeCKHE peaKluH. YCI0BHSA NPOTEKAHUS M INPEKPALICHUS XMMHYECKHX pPeaKmuid.
XYUMHYECKHE pEaKIMM Kak IPOLEcC NPEeBpaIleHHs] OJHUX BELIECTB B JApyrue. YcClOoBUS
IOPOTEKaHUsA U TNPEKpalleHUs XUMUYeCKUX peakuuil. COnpuKOCHOBEHHE (KOHTAKT) BEIIECTB,
HarpeBanue. Karanuzarop. UuruOurtop. YnpaieHue peakiusiMu TOPEHUs.
IIpu3naku xuMu4yeckux peaknuid. [Ipu3sHakM XMMHYECKHMX peakUMi: M3MEHEHHUE LIBETa,
o0Opa3oBaHHE 0CaJKa, paCTBOPEHUE IOJIyUEHHOT'O OCaJKa, BbIIEICHUE rasa, IOsBJICHUE 3aliaxa,
BBIJICJICHUE WUJIH MOIJIOIIEHUE TEIUIOTHI.
JdemMoHcTpanuu

1. ®unptp HlorTa. Boponka broxnepa. YcraHoBKa /i GUIBTPOBAHUS 1101 BAKYYMOM.

2. PecnmpaTopHBIE MACKU M MapJIeBBIE TIOBS3KH.

3. IIporuBoras u ero ycTpoiicTao.

4. Komnekuus «HedTh u HEPTENPOAYKTHI».
JleMOHCTpPAalHOHHBIE IKCIIEPHMEHTBI

1. Pa3znenenue cMecu mopoIIKa cepbl U KEIE3HBIX OMUIIOK.

2. Paznenenue cMecH MOpoIIKa cepbl U MecKa.

3. Pa3nmenenue cMecu BOABI M PACTUTEIFHOTO Maciia ¢ IOMOIIBIO AETUTEIHHON BOPOHKH.

4. TlomyueHue AMCTHWIIMPOBAHHOW BOJBI C IMOMOILBIO JIAOOPATOPHONW YCTAHOBKHU JUIS
MIEPETOHKH JKUJIKOCTEH.
Paznenenue cmecu nepMaHraHaTa U IMXpomara Kajusi CllocoOOM KpUCTAIITH3AIHH.
B3aumoseiicTBue jKeIe3HbIX OMMUIIOK U MOPOIIKA CEPhI IPH HATPEBAHUH.
[Tony4yeHue yriekucioro rasza B3auMOACHCTBUEM MpaMopa ¢ KHCIOTOM U oOHapyXeHHe
€T0 C IIOMOIILIO U3BECTKOBOU BOJIBI.
8. Karanutuueckoe pasznokeHue MepoKCUa BOAOpoJa (KaTaau3aTop — AUOKCH]I MapraHia

(IV)).
9. OO6HapyXeHue pacTBOpa LIETOYH ¢ TOMOIIBI0 HHIUKATOPA.
10. B3aumoneiicTBue pacTBOpa IEepMaHTaHaTa Kalus M pacTBopa AMXpoMara Kallus C

pacTBOPOM Cyib(pUTa HATPUSI.
11. B3zaumojeiicTBue pacTBOpa NEpMaHraHaTa Kajius ¢ aCKOpOMHOBOM KUCIOTOM.
12. B3aumoieiicTBHE XJIOpH/IA JKeIe3a C JKENTOM KPOBSHOM CONbIO U THIPOKCHIOM HATpUSI.
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13. B3aumoneiictBue ruapokcuaa xxenesa (111) ¢ pactBopom comnsiHOM KUCTOTHL.

JlabopaTopHbIe ONBITHI
1. Ancopbuus KyKypy3HbIMH Naj04YKaMH ApOB MMaXy4HX BEILECTB.
2. Hzyuenue ycTpONCTBA 3a)KUTAIKHU U TUIAMEHH.

JlomaniHue onbIThI
1. PazneneHue cMecH Cyxoro MOJOKa U pe4HOro IecKa.
2. OtcranBaHue B3BECH MOPOIIKA JIJIsl YUCTKH MTOCY/BI B BOJIC U €€ ACKAHTAIHSL.
3. AncopOuust aKTUBUPOBAHHBIM YIJIEM KpPaCsSIIHUX BELIECTB NENCH-KOJIbI.
4. PactBopenue B Boje Tabnerku acnupuna YIICA.
5. IlpuroroBieHue U3BECTKOBON BOJBI M OIBITHI C HEH.
6. Wzyuenme cocraBa CMC.
IIpakTuyeckue padoTpl
1. BelpamuBaHue KpUCTAJUIOB COJIU (JIOMAIIHUN SKCIEPUMEHT).
2. OuwncTKa MOBapeHHOM COJIH.
3. H3ydenue nporecca KOPPO3HUHU KeJe3a.
I'nasa IV. Paccka3bl 1o xXumun
Ydyennueckas koHepeHuus. «Bpiamomuecs pycCKUe y4eHbIE-XUMUAKNY.
Konkypc coobmennii yvammxes. «Moe 1r00MMOE XUMHMUYECKOE BEIIECTBO» (OTKPBITHE,
MOJIy4YEHUE U 3HAUCHUE).
KoHkypc yyeHnueckux npoekToB. KOHKYpC MOCBSIIEH U3YYEHUIO0 XUMUYECKUX PEaKIUM

8 KJIACC

IMepBoHayajbHbIE XUMHYECKHE MOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM 4elOBEeKa. XUMHUSL B cuUCTeMe HayK. Tema u
BemecTBa. Du3nueckne CBOWCTBA BELIECTB. ArperatHoe cocTossHue BemlecTB. [loHsTue 0
METO/IaxX MO3HaHMs B XUMHH. UHCThIe BemecTBa U cMecu. CiocoObl pa3ieNieHus CMECEH.

ATOMBI H MOJICKYIJIBI. Xumuueckue »diaeMeHThl. CHMBOJIBI XUMHAYECKHUX DIIEMEHTOB.
[TpocTble U croKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHTENbHAS aTOMHasi Macca. OTHOCHUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 0151 XUMHUYECKOTO DJIEMEHTa B COSTMHEHUH.

KonnuectBo BemiectBa. Monb. MomnsipHas macca. B3anmMoCBs3b KONWYEeCTBa, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusuyeckrue M XUMHYECKHE SBJICHHUS. XHUMHUYECKas peakuuga u eé IMPU3HAKH. 3akoH
COXpaHEHMsI MacChl BEIeCTB. XuMUueckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakiuil
(coenmuHeHUs, pa3IokKeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MpaBuiamMu pabOThl B JabOpaTopuu U NpuEMamMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMS BOJIb) U XUMHUYECKHUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) SIBIICHUH, HAOII0ACHNE
W ONHCAaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMO/ICICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (I) mpu
HarpeBaHWu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiu meau (), m3ydenue crnoco6oB
pasfiesieHusi CMeceil: ¢ MOMOIIbI0 MarHurta, (GuIbTPOBaHHE, BbINApUBAHUE, JUCTUIUIALNA,
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xpomaTtorpadus, TNpOBEIEHHWE OUYUCTKA TMOBAapPEHHON COJM, HAOMIOJEHHE U ONHCAHUE
pe3yNbTaTOB MPOBEIEHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/IaHUE
Moieield MOJIEKYI (I1apOCTEPKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3eMEeHT M HpOCTOE BELIECTBO.
Haxoxnaenne kucinopona B npupoje, Gu3nuecKue u XMMHUYECKUE CBOMCTBA (PeaKIMu TOPCHHS).
Oxcunpl. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUs KUCIOpojga B Jaboparopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(pUKALUS
KHCIJIOPOJa.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
duznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI TToNTydeHusi. KucioTel u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®uznyeckue cBoucTBa BOJbl. Bonma kak pactBoputenbs. PactBopsl. Hackimennsie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBas 11oyisl BelllecTBa B
pactBope. XuMHYECKHUE CBOMCTBAa BOAbl. OcHOBaHMs. Poiib pacTBOpPOB B MPHUPOJIEC U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHudt. Oxcunpl. Kitaccudukanus OKCHIIOB:
coneo0Opa3yrorine (OCHOBHBIC, KHCIOTHBIE, aM(OTepHEIC) U HecoleoOpasyromue. HomeHnkiatypa
OKCHA0B. DU3MUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanusi. Krnaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. Pu3znueckue M XMMHUYECKHE CBOWcTBa OcHOBaHMU. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckue 1 XUMHUYECKHE
cBoiicTBa KUCHOT. P akruBHoctr metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coseil. @u3znueckue U XMMUYECKHe cBoOicTBa coiyed. [lomydyenue
COJIEH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHHue COJep)KaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacro3HaBaHUE W HM3YUYEHHE CBOMCTB KHUCJIOPOJa, HAOJIO/IEHWE B3aMMOJICUCTBHUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHMKHOBEHUS M TPEKpaIIeHUs: TopeHus (mmokapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHIOB M ONHUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3ydeHHe CBOMCTB Bojopona (TOopeHue), B3auMojelcTBre Bogopoaa ¢ okcuaom wmemu (I1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, WccraeaoBaHNE OCOOECHHOCTEW PAacTBOPEHHUS BEIIECTB C PA3TMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMU (HATpUEM U KajblMeM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOZIcHUE W3MEHEHMsI OKPACKH WHIMKATOPOB B PAcTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUE
B3aumoeiictBus okcuga Meau (ll) ¢ pacTBOpoMm cepHOWM KHCIOTBI, KHCIOT C METalIaMH,
peakuuii HeWTpanau3aluud, MOJIyYeHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO



MeTaJljla IPYTUM U3 pacTBOpaA COJIH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COECIUHEHUI.

Iepuoauveckuii 3axkoH U Ilepuoanyeckasi cucrema xumu4yeckux 3jiementos /[, HU.
MenpaeneeBa. CtpoeHue aToM0OB. XUMUYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum

[lepBple TOMBITKA KIACCU(PUKANNUKA XUMHUYECKUX OJlieMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U MIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DJIEMEHTHI, KOTOphIE 00Pa3yroT aM()OTEPHBIC OKCHUJIBI M THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepumoamdeckass cucrtemMa xuMuueckux isnemeHtoB . U.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX saep. W3otombl. nektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIeMeHTOB [lepruoandeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 IPYIIIAM U IEPUOTAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil CHCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpakJJaHUH.

Xumudaeckas CBSA3b. KoBanenTHas (monspHas H HETOJISIpHAS ) CBSA3b.
DIEeKTPOOTPULIATETLHOCTh XMMHUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb  okucieHusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchl
OKHCJICHUSA M BocCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKcnepumenn:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THUIPOKCHIA
IMHKA C PacTBOPAMM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIMBITOB, WILTIOCTPUPYIOMIUX MTPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS).

Mescnpeomemnuie ceazu

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIacCE€ OCYIIECTBIISIETCS
4yepe3 HCIMOJIb30BaHHE KaK OOIIWX eCTECTBEHHO--HAyYHBIX TOHSTHH, TaK W TOHATHH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX NMPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajaus3, CHHTE3, Kiaccudukanus, MEPUOUYHOCTb, HaOII0IeHNE, SKCIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOE
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHUE BEITUYUHBI, €AUHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE3161, ComHITE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOTNIa€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKas peaKkuusi

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux odnemeHtos . H.
MenneneeBa. CrpoeHune aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHMHUYECKHUX
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3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KaJIbLUS W HUX COCAUHEHUNH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoii CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOM PEIIETKHM M BUAA XUMUYECKON
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMM, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XMMUYECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (M0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TeIIOBOMY 3((dekTy, Mo H3MEHEHHIO CTereHeH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTre o ckopocTH xumudeckoil peakuuu. [loHarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMHUYECKOTO paBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBleHHE YPaBHEHHM OKHCIIHUTEIbHO--BOCCTAHOBUTEIbHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOIIUTUUECKON AUCCOLMALMHU. DJIEKTPOIUTHL U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMH XHUMHUYECKOM CBS3H.
Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakumu moHHOoro oOMeHa. YCIIOBHS MPOTEKaHUsS PEAKIMii MOHHOTO OOMEHa, TIOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUsl peakuuil. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHU 00 AIEKTPONIUTUYECKOW aucconuanui. KadecTBeHHbIE peakIMU Ha HOHBL.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTaioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMUYECKOH peakIuu OT BO3ACHCTBHS pPa3IMYHBIX
(GakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JUCCOLUALNU
KHCJIOT, Inenodyed M coned (BO3MOXKHO MCIIOJIb30BAaHME BHUAECO MaTepHalioB), IMpPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIMX NPU3HAKU MPOTEKaHHUs peakuuil MoHHOro obMeHa (oOpa3zoBaHMeE
OocaJKa, BblJeJIEHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (FOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KAaueCTBEHHBIX pEaKLUWi Ha HOHBI,
pEeIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO6miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHUsI aTOMOB, XapaKTepHbIE
crerieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJIOTE€HOB.
XVMHYECKHE CBOMCTBA Ha IMpUMEpPE Xjopa (B3aMMOJEHCTBHE C METAUIAMH, HEMETAJUIaMH,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHE,
npuMeHenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xi1opuabl
Y MX HaXO0XJIECHUE B IPUPOJIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
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KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYecKHe M XMMUYecKHe CBOMCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeNCcTaBUTENs Kiacca KUCJIOT M crneunuduueckue). XUMHUYECKUE pPeakluy,
JeKalle B OCHOBE IPOMBIIUICHHOIO croco0a IoJydeHusi cepHOl KuciaoTel. [Ipumenenue
cepHOii KucIoThl. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COEMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHUE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3N4ecKue 1 XMMHUYECKHe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KakK TPENCTAaBUTENs Kilacca KHCIOT |
cneuuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEpAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docthopa, puznyeckne n xummueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEpO[, ATIOTPOIHbIE MOIU(UKAIINH, PAaCIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX GpU3MYecKue U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbI, CBsI3aHHbIe ¢ OkcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, MapHUKOBBIA 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIIUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NMPUPOAHBIA ra3, He(dThb), MPOAYKTHl HX HEpepadOTKU
(O6eH3uH), UX POJb B OBITY M MIPOMBIIIICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHUE CBOWCTBA, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpenacraBieHus o6 okxcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. I[IpoGiiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAOB), O3HAKOMJIEHHE C 0OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
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O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpHANiOB), HaOMIOJeHHe Tmporecca OOyrauMBaHUS — caxapa TOJ — JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHuE IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUAECOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W U3YYCHHE CBOWMCTB aMMHaKa, IPOBEICHHE
KAYeCTBEHHBIX peakUuid Ha HMOH amMMOHUA U ¢ocdar-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YUYCHHE MOJENed KPUCTALIMYECKUX PEHIETOK aimasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOIMU PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHHE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAaT-UOHbl W W3YYEHHE IMPU3HAKOB HMX NPOTEKAHUS, O3HAKOMIICHHE C MPOAYKLIHEHN
CHUJIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/a4d Mo Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux sneMeHToB Jl. . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUEeCKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmue CcrocoObl MONMYYeHHs] METAIUIOB. [IOHATHE O KOPPO3WH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOoB /1.
N. MengeneeBa, CTpo€HHE UX aTOMOB, HaXOXJEHHE B Npupoae. OU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUW: noyiokeHue B Ilepuogmueckoit
cucremMe xumMuueckux anemeHtoB [[. M. MenneneeBa, CTpoeHHME WX aTOMOB, HAXOXICHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajbls. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux saemeHToB I U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3nvecKnue 1 XMMHYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux »saemeHtoB JI. .
MenneneeBa, CTpO€HUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi MeTasIoOB M CIJIaBOB, MX (U3MUYECKUMHU CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIB30BAaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIU U HATPHUS C BOJIOHM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEOBAaHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Kejle3a B
Kucioposie  (BO3MOXKHO  HCIIONB30BAaHHE  BUICOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMHHUS, ITMHKA, xene3a (I1) u xenmesa
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(1), meau (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATPHS,
Kalusl U Kablus (BO3MOXHO HCIIONH30BaHUE BUIACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHel1re MeTauibl U UX COSTUHEHUS».

XuMHs 4 OKpYsKAIas cpeaa

BemectBa u Marepuaibl B MOBCEHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMmycTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesicnpeomemmnle ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 9 Kilacce OCYIECTBIISIETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  IMEePUOJUIHOCTh,  HAONIONEHUE,  DKCIICPHMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHUAIIHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNa, OIEKTPUYECKH 3apsii, MPOBOAHUKH, MOJYHIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperarHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢ortocunTes, apixanue, O6uocepa, s3KocucTeMa, MUHEpATbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE IPAaBUIAMM U HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEpHOW MH(OpPMAaLUEl O MEepefoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2)rpa’aaHCcKOro BOCIIUTAHNSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM U JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCJIEICTBUI MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O IO3HAHUS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4)popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
JKU3HU;

5)TpynoBoro BocnuTaHus:

HUHTEPEC K MPAKTHYCCKOMY M3YyUEHHUIO MPOQPECCHI M TPyIa Pa3IuIHOIO POJia, YBAXKCHUE K
TPYAy H pe3yjibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPHUMCHCHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NMPOo(heCCHOHATLHOU JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBATLCS B IPOPECCHOHATIBHON CPE/IE;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

DKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY 370POBbIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHHSI TIPAaBHII O€30MaCHOTO MOBEACHHSI TP pabdoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS dKOJIOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
IpeaIMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XMMHUYECKMX TIOHATHH (BBLACISATH HMX XapaKTepHbIC IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAaMH U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, € TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

YMCHHUEC NPUMCHATH B IPOUECCE IMO3HAHUA IMOHATHUA (HpeI[MeTHI)IG u MCTaHpeI[MCTHI)IG),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPEeoOpa30OBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y'-IéTOM ITUX MOACJIIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH nu
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKN H3Yy4YaCMBbIX 06T)eKTOB — XUMHUYCCKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:
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YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIATh 33 XOJ0M MpOIlecca, CAMOCTOSTEIILHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3INIHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BaHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpollecce y4eOHOW M HCCIEI0BATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoje auanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPU pEIIeHNH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcaibHble Y4eOHbIe AelicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh W aHATTM3UPOBATh KOHTEKCTHI, IPe/IaraéMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
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oOydJarlolmuMucs Hay4YHble 3HAHUS, YMEHHS M CIOCOOBI JAecTBUiA, crneuuduueckue s
npeaIMeTHOW o0nacTu «XUMHUs», BUIBI JCATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COEAMHEHNUs, pEaKLUu Pa3IoKEeHHs, PEAKIIMKM 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHsS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJEMEHTOB (cOCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBHSX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKLINK;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIMIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX DPEAKIUM,
€CTECTBEHHO-Hay4YHbIE  METOJbl ~ TO3HaHUs  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBI);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOHW TMOCyIoM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONpPEAEIEHHON MAacCOBOM J10JIe paCTBOPEHHOIO BEILLIECTBA, IJIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMyC, (DeHOI(TAICHH, METHIIOPAHXK U IPYTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIEHUS, XUMHUYECKas PEeakLHs, XMUMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMblE pEeaKluHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIUIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMYECKas pelérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEAaKUUH, NPEIeNbHO JOIyCTHUMas
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIMOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIsi COCTaBiIeHHs (OpMya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMyiaMm, BUJ XUMHUUYECKOW CBs3U (KOBAJICHTHAs, HOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIca [lepuonuyeckoro 3akoHa JI. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJ1aBHas mnoarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble u Oonblve MEpPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCSI B IEpUOAMYECKON Talnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CIIOSM),
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OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COCIMHEHUH B IIpeeNiax MajblX IIEPUOAOB U TJIABHBIX IOArPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy U COCTAaBy Y4YacTBYIOIIMX B PEaKUUU BEIIECTB, IO TEMJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupUuyYeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, LICJIOUEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BeElLIeCTBAaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IMOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBoOpe, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

coOuoaTh MpaBWja I0JIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
0o0OpyIOBaHUEM, a TaKKe IpaBUIa OOpAllEHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJaOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
U cOOMpaHUIO Ira3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, MOATBEPKAAOIINE KaYECTBEHHBIM COCTaB Pa3JIMYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM IYyTEM XJIOpUI-, OpoMui-, MoAMI-, KapOoHar-, ¢ocdar-,
CWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M MOHBI HM3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKHUX BEILIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON ACATEIBHOCTH — AHAJIN3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allui0, BBIABIEHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3€d — Ul U3Y4YECHMS CBOMCTB BECILECTB U XUMHUYECKUX DPEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbI U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

Txiacce

q HaumeHnoBaHune TeMbl
“|(pa3aesia mporpamMmbi)

XUMHS B IIEHTPE
€CTECTBO3HAHUSA

2 MaTtemaTHKa B XUMHU

ﬂBJ’IeHI/IH, MMpOoUCXOoaAIHnC C
BCIICCTBAMU

4 Pacckasbl 10 XUMUHU
PesepBHOE Bpems

Hrtoro

B TOM YHCJIE

Bcero KOHTP-
NpaKTHYeCKue
4acoB AHATHOCT.
padoThbI
padoThI
11 2 1
9 1 1
11 3 1
3
34 6 3

JIa0. padoTbI

11

13

Jlomaninue

OIIBITHI

11

JuaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

1. MynbTumenuiiHbie

Ipe3eHTallud 10  BCEM
TeMaM MpOrpaMMbl  AJis
COIIPOBOXKJCHHS YPOKOB.

Monynn 3JEKTPOHHBIX
00pa3zoBaTebHBIX
pecypcoB «XuMH»
(http://fcior.edu.ru)
Marepuaist €ANHOU
KOJUIEKITUH LHOP

(http://school/collection.ed
u.ru)
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8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThbI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE TIOHATUSA
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK
[PAKTUYECKOM IeATEILHOCTH https://m.edsoo.ru/7f41837c
yeoBeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubmuoreka [JOK
peakiuu https://m.edso00.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
21 Boznyx. Kucnopona. [lonsitue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucinorax 3 1 bubnuorexa [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHMAX https://m.edso0.ru/7f41837¢c
24 OcCHOBHBIE KJacChl 11 1 1 bubnmnoreka [JOK
HEOPTaHMYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Pa3pnen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /. . MengesieeBa. CTpoenne aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Tepuonnueckuii 3aKOH U

7

bu6mmoreka [IOK
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IIepnonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, 1.
Mengaene-eBa. CtpoeHue
aToma

https://m.edso0.ru/7f41837¢c

XUMHYECKas CBA3b.

3.9 0 8 bubmuoreka [JOK
' KHCTTENRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PCAKITNH
" 15 bubmuoreka [JOK
TOTO o pasaeity https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
PesepBHOE Bpemst 3

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

OBIIEE KOJIMYECTBO YACOB I10

68

[MTPOI'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIIUU
[loBTOpEeHue u yrioyonenue 3HaHUN bubnmnorexka HOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnuotexa [HOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl 1 UX cOeINHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [JOK
' anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
s | e s :
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 onewemmon VAmpyme Asor, poctopuin | T y  BuomorealOK
' PYHIEL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynmnsl. Yraepoa u 8 1 2 nommotexa I

erMHI/Iﬁ 1 UX COCIUHCHUS

https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3zgen 3.MeTaJllIBI M UX COeAUHEHUS
bu6nuoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 htI/tIpJSIZI;I/(r)]:.e;jasc])lC).ru 17§414636
Hroro mo pazmeny 20
Pa3znen 4.Xumusi u okpyxamomasi cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa [OK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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MoypoyHoe NnaHupoBaHue 7 Knacce.

(1 yac B Hepgento, Bcero 34 yacos)

Ne MNoaro-
Aara n/ | Tema ypoka BBogumble NOHATUA Aemoncrpauun, TOBKa K A.3.
NabopaTtopHbie onbITbl
n rTMA
Tema 1. Xumus 8 yeHmpe ecmecmeo3sHaHuA. (114acos)

1 XumunA Kak 4yacTb ectecTBO3HaHUA. | EcTecTBO3HaHWe npeameT [.1. Konnekuua pasHbix Ten U3 0gHoro §1, ynp.4-
MpeameTt xumunun. BBoaHbIN xumuun. Bewectsa. Tena. BellecTBa. 6
UHCTPYKTax no Tb. [. 2. KonneKkuya pasnnyHbIx Ten.

N1.0.1 Onucanue ceomcts O,

2 MeTtoabl usyueHus HabnoaeHue, runotesa, . 3. YuebHoe obopyaoBaHue, §2,ynp. 1-

eCcTecTBO3HaHuA. aKcnepumeHT, nabopatopms. NCcnosibayeMoe npu nsyvyeHnm Gpusmkn, 4
JKcnepuMeHT N1abopaTopHbIn, | XMMKK, Buonorum, reorpaduu.
AomalHuii. Cnocobbl N1.0. 2 CTpoeHune nnameHmn ceeyn.
duKCcaunmn pesynbTaTos.

3 MN.P. Ne 1. 3HaKomCTBO ¢ Al7(L.5, §1, 2,
nabopatopHbim o60pyaoBaHuem. 4.15.152) cTp.14-22
Mpaswuna Tb npu pabote B
XMMMUYecKoii naboparopum.

4 MN.P. Ne2 HabaloaeHue 3a Al17(L.5, Ctp.22-23
ropsuiei cee4oii. YcTpoiicTeo 4.1,5.1,5.2)
cnuptoBKu. Mpasuna pabotbl ¢
HarpeBaTe/ibHbiMU Npubopamm.

5 MopaenuposaHue. MopaenvposaHue, moaenu, . 4. dnekTpodopHaa malinHa B §3,ynp. 1-

anekTpodopHan MallimHa OEeNCcTBuUun. 4

(abcTpakTHas moaenb
MoOJIHUK). Buonoruyeckune
Mynaxn. Mogenu B XuMum:
MmaTepuanbHble (mogenu
aTOMOB, MOJIEKY/, KPUCTaNNOB;
annapartbl) 1 3HaKoBble

L. 5. Teorpadumyeckne mogenu — rnobyc,
KapTa.

[. 6. Buonornyeckne moaenn — Mynsaxm
OpraHoB, CUCTEM OPraHOB PACTEHUA,
YKMBOTHbIX, Ye/10BEKA

0. 7. dusnyeckre n Xummyeckme moaenm
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(xMMnyeckne cMmBobI,
dbopmynbl, ypaBHEHUS
XMMUYECKUX peaKLmit).

aTOMOB, MOJIEKY/1 KPUCTaNN4eCKan
peweTKa.

Xumunuyeckas CMMBOJIMKA.

XMMMYECKME 3HAKM,
XMmmyeckune Gopmynbl,
MHAEKCbI, KO3pPULNEHTbI.

[. 8. O6bemHble U LWapoCcTepKHEBbIE
mogenu H,0, CO, SO, CH,.
JomalwHnii skcnepumeHT 1.
N3roToBneHne moaenen monekyn us
naacTUAMHa.

§4I ynp4_

Xumusa u pusumka.
YHuBepcanbHblii XapaKkrep
MOJIEKY/1 — KUHETUYECKOWU TeopUn.

[. 9. PacnpocTtpaHeHune 3anaxa
O[leKONI0HA, AYXOB WM Ae300PaHTa, KaK
npouecc anddysunu.

. 10. Obpasybl TBEPAbIX BELLECTB,
KPUCTaN/INYECKOTO CTPOEHMUSA.

[.11. Mogenn KpucTannmnyeckmx
peLleToK.

N.0. 3 HabnwoageHne 6poyHOBCKOro
OBUMKEHMA YAaCTUYEK YEPHOM TyLIM No4,
MMUKPOCKOMOM.

JomalHuii skcnepumeHT 2 U3yyeHune
cKopocTu audodysnmn asposonen.
JomalwHuii akcnepumeHT 3 Andodysus
caxapa B Boze.

§1, ynp.1-

Xumusa u pusnkKa. ArperatHble
COCTOAHUA BeLlecTsa.

ArperaTHoe CcOCTOAAHMe
BelleCTB: TBEPAbIX, KUOKUX,
ra3oo6pa3Hb|x, na1asmMbl.

[.12. Tpn arperatHbIx coctoaHua H,0.
[.13. NepennsaHne CO, B CTakaH
ypaBHOBELUMBAHWE Ha Becax.

[.14. KonneKkuma KpUctaanmyeckmnx u
aMOp@HbIX BELLECTB U U3L,E/NIN U3 HUX.
JomalHunii skcnepumeHT 5. OnbIThbl C
MyCTOM 3aKPbITON NJACTUKOBOM
OYTbIIKOW.

§6, ynp.6-

Xumusa u reorpadwms.

[. 15. Konnekuyma mmHepanos.
[.16. KonneKkuma ropHbix nopoa,

§7,ynp.1-

10

Xumusa n 6uonorus.

[. 17. CnnpTtoBas sKCTpaKuUuA
xnopodunna.
. 18. NpoKanunBaHue cyxom 3eseHun

§8, ynp.4-

[.3.6-8
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pacTeHUn B mydesibHON neun ans
N3y4yeHUA KOJIMYECTBEHHOTO COCTOAHMA
MMWHEPAIbHbIX BELLECTB.

N1.0. 5 O6bHapyKeHWe Xunpa B
NOACONHEYHMKE U FPELLKMX OpEXaX.
N1.0. 6. O6HapyxeHne 3dUpPHbIX Macen B
KOpKe anenbCuHa.

N.0. 7. ObHapyKeHue benka
KNEeMKOBUHbI M KpaxmaJia B NLIEeHUYHOMN
MYKe.

JomaluHunii akcnepumeHT 6.
KonnyectseHHoe cogepkaHune H,O B
CBEJKel 3eNeHMu.

JoMmaluHuIM aKcnepumMeHT 7.
Bsanmopeincteme ackopbuHoBom
KUCNOTbI C Js.

JomalHuii skcnepumeHT 8. N3yyeHune
COCTaBa NOJIMBUTaMUHOB AOMALLHEMN
anTeyKku.

11 | KauyecTBeHHble peakumm B XMMUN. | KauectseHHble peaKkumu. [. 19. KauectBeHHaa peakuua HaOo, §9, ynp.4-
[. 20. KauectBeHHaa peakuya Ha CO,. 7
[. 21. KauecTBeHHaa peakuma Ha 0.9.9
N3BECTKOBYIO BOAY.
N.0. 8. O6HapykeHue CO, B
BblAbIXaeMOM BO34yXe U3BECTKOBOW
BOJOMN.
JomaluHunii skcnepumeHT 9.
O6HapyKeHue Kpaxmana B NpoAyKTax
NUTaHKUA.
Tema 2. Mamemamuyeckue pacyemsi 8 xumuu. (10 yacos)
12 | OTHOCUTeNnbHaA aTOMHaA U Ar, Mr. §10,
MOJIEKY/IIpHaA Maccbl. ynp.4-6
13 | MaccoBas f0na XMMUYECKUX [. 1. MuHepanbl Kynput, TEHOPMUT. Al9 (44.1) | 811,
3/1eMEeHTOB B C/I0XKHOM BelyecTse. 4. 2. Okeng, prytu (11) C2(44.2) ynp.2-3
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14 | Yucrble Bewecrsa n cmecu. YucTrble BewecTBa U CMecH. [. 3.Konnekuyma pasnmyHoix BUAOB §12,
Cmecu: razoobpasHble, Mpamopa 1 U3genui U3 Hero. ynp.4-6
¥UOKue, TBepable; [. 4. PaspgeneHne cmecu necka m caxapa. 0.9.1
rOMOreHHble, reTeporeHHble. 0. 5. LeHTpndyrmposaHue.
L. 6.®dunbTpoBaHue.
JomawHuii skcnepumeHT 1. U3yyeHne
cocTaBa bbITOBbIX KYJIMHAPHDIX,
XO3ANCTBEHHbIX CMECen No STUKETKaM.
15 | O6bemHan A,01A KOMNOHEHTA O6bémHan gonA. [. 7. Anarpamma o6 bemMHOro cocrasa Al9 (44.1) | 813,
rasoBoit cMecH. BO3/yXa. C2(442) | ynp.2-4
. 8. Anarpamma o6BbeMHOro coctaBa
NPUPOAHOrOo rasa.
16 | MaccoBas Ao0nA pacTBOPEHHOro Maccosasa gons. [. 9. NpurotosneHune pacteopa C A19 (4.4.1) | §14,
BeLLecTBa B pacTBope. 334aHHOM MaccoM 1 MaccoBon gonen C2(4.4.2) ynp.2-4,
pacTBOPEHHOro BellecTsa. JJomallHuin cTp.77,
aKkcnepumeHT 2 MNpurotoBneHme pacTeopa [0.9.2
CONK, pac4yeT MacCoBOM 0NN P. B. U
OnbITbl C NO/Y4YEHHbIM PAaCTBOPOM.
17 | N.P. Ne.3 «MpurotoBneHue
pacTeopa ¢ 3a4aHHO MaccoBoW
AoONei pacTBOPEHHOro BeL,ecrsa»
18 | MaccoBas gonsa npumecei. Mpumecwu. . 10. Obpasubl BeWECTB U MaTepManos A19 (4.4.1) | §15,
cofeprKalLmx onpeaeneHHyo 400 ynp.3-4,
npumecen. [lomallHUI SKCNePUMEHT 3. 0.2.2
M3yueHne cocTaBa HEKOTOPbIX BbITOBbIX U
dbapmaKoiorMyecknx NpenapaTos,
cofeprKalLmMx onpeaeneHHyro 40Nt
NPUMECHK NO UX ITUKETKAM.
19 | PeweHue 3a4au v ynparKHeHUN §16,
no reme «Marematuueckme ynp.3-4
pacyeTbl B XMMUN»
20 | O606weHne n cuctemaTnsaums, §10-16

KOppeKLu1a 3HaHUiA No Teme
«MartemaTtnueckue pacuyeTbl B
XUMUU»
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21

K.P. N2l «MaTtemaTunyecKkue

pac4yeTbl B XuMmun».

Tema 3. A

8s1eHus, npoucxodauwue ¢ sewecmsamu. (11yacos)

22

PasgeneHue cmeceid.

Cmecu; npocenBaHue,
OTCTaMBaHWe, AeKaHTauusn,
LUEHTPUYrMpoBaHue,
AennTeNbHaa BOPOHKa,
pasaeneHve MarHUTom.

. 1. lpocenBaHme yepes CUTO MYKU U
caxapa.

L. 2. PaspeneHue SiFe.

[. 3. PasgeneHune S n necka.

[. 4. PaszgeneHne Boabl U pacTUTENbHOIO
macna AeNnTenbHOM BOPOHKOM.

. 5. UeHTpudyrnposaHue.

JomaliHuit skcnepumeHT 1 Pasgenerne
CMECK CyXOro MOJIOKA M PEYHOTOo Nnecka.

A6 (2.1)

§17,0.3.5

23

dunbTpoBaHue.

®dunbTpat, PUnbTp.

[. 6. dunotpoBaHue.

[. 7. PecnnpaTtopHble Mackn n mapaesble
nosasku. J1.0. 1. N3rotosneHne punbtpa
13 GMAbTPOBAILHON Bymarn uam
6ymarkHoM candeTrm.

JoMallHnit skcnepuMeHT 2.
MN3roToBneHne map/ieBOM NOBA3KM KakK
cpeacTsa MHAWMBUAYAbHOM 3alWMUTbl B
nepuog, rpunna.

JomalHuii skcnepumeHT 3. OTcTaMBaHue
CMeCK NOpPOLLKa 418 YNCTKU NoCyAabl U eé
AeKaHTaums.

A6 (2.1)

8§17,
[.3.2,3

24

Apcopbuus.

Apncopbuus, copbeHTbI.
YcTpoicTBO NpoTUBOrasa,
aKTMBMPOBAHHbII Yrosb.

. 8. AncopbuMOHHbIe CBOICTBA
AKTUBMPOBAHHOIO YrAA.

. 9. Cennkarenb u ero npMeHeHue B
ObITYy 1 NEFKOM NPOMbILLIEHHOCTMH.

. 10. MNpoTmnBoras u ero yCcTpomncTsao.
JomalHuii akcnepumeHT 4. Agcopbuus
KYKYPY3HbIMM NOYaTKamM NapoB naxy4mx
BELLeCTB.

JomalHuii skcnepumeHT 5. Agcopbuusa
KpacALLMX BELLEeCTB KOKa-Kobl

A6 (2.1)

§17, O.3.

4,5
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AKTUBUPOBAHHbIM Yyrnem.

25 | Auctmanauma, KpUcTanausauma, Auctnnnauma, guctmuanatop, 4. 11. NonyyeHne gUCTUNNANPOBAHHOM A6 (2.1) §17,
BbinapusBaHue. ANCTUNNNPOBAHHAA BOAA. BOAbI. M.P.Ne4,
Kpuctannmsauyma, [. 12. Konnekuns HedTb 1 cTp.96-97
KpUCTannnsaTopsbl. HedTenpoAyKTbI.
[. 13. PasgeneHue nepmaHraHaTta u
AMxpomaTa Kanma cnocobom
KpucTanansaumm.
26 | MN.P..Ne2.4 (pomaliHuii M.P.Ne5
3KCNepUMeEHT).
« BblpawmBaHue KpUCTanios
conuny». O6¢cyxpeHue pabotbl.
MToru KoHKypca Ha nyywumii
Kpuctann.
27 | N.P. Ne5 «OuncTka noBapeHHoMn
conun»
28 | XMmunueckue peakuum. XUMUUyeckune peakumu. 0. 14. Bsaumogeictaume S 1 Fe npu t. A6 (2.1) §18, 1.2.6
Ycnosua Te4eHma mn 4. 15. NonyyeHune CO, B3anmoaencTenem
NpeKpaLweHna peakuui. Mpamopa KMC0TOM U 0BHapy»KeHne ero
M3BECTKOBOW BOAOW.
[. 16. Kataautnyeckoe pasnoxeHue H,0,
(MnO,) 4. 17. ®epmeHTaTUBHOE
pasnoxkeHue H,0,.
[. 18. KNCNOTHbIN OrHeTYWWTENDb, ero
YCTPOMCTBO, NPUHUMN AEACTBUA.
JomaliHKuiM skcnepumeHT 6. N3yyeHune
coctaBa u npumeHeHuna CMC,
coaepKaLlmx. IH3UMbI.
29 | MpuU3HaKM XMMUYECKUX peaKLiui. . 19. Peakuuun HelTpanmnsaumnm c A6 (2.1) §19,
deHondTanemHom. 0.2.7-10,
. 20. Bsaumogaeicteme pacTBOpOB M.P.Ne:6

KMnO4 1 K,Cr,05 ¢ pactsBopom Na,SOs.
. 21. NonyyeHune ocagka Cu(OH), un
Fe(OH); peaKkunin obmeHa.

0. 22. NonyyeHune CO, 13 KapboHaTa
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HaTpWA C KNCNOTOWN.

N1.0. 2. I3yyeHne yCTPOMNCTBA 3aXKUTaiKku
N eé NnameHMu.

JomalwHunii skcnepumeHT 7. PasnoxeHue
NMUTLEBOI COAbI M CaxapHOM NyApbl Npu
HarpeBaHMW. [loMalHM SKCNEPUMEHT 83
PactBopeHue Tabnetkn YMNCA 8 H,0.
JomalHunii skcnepumeHT 9.
MpuroToBneHne N3BECTKOBOMN BOAbI U
OnbITbl C HEM.

JomalwHuii skcnepumeHT 10.
B3anmogemncreune pactsopa KMnO,c
aCKopbMHOBOM KMCNOTON.

30 | N.P. N26 (gomalunnii §17-19
akcnepumeHT) Kopposus
meTtannos. O6cykaeHue uToros,

KOHKYPC Ha nyylumii
3KCNEepUMEHT.

31 | O606wWweHne cuctemaTusaums, §17-19
KOppeKLuMa 3HaHWUA NOo Teme.

32 K.P. No2. «fiBneHus, MogroTos
npoucxoasime C BeWecTsamm». Ka K

KOHdepeH
U,
Tema 4. Pacckassl no xumuu. (3 yaca)

33 | YueHuueckaa KoHpepeHuUA. Mopgrotos
«Bblgatlowmecs pycckue yuyeHble Ka K
XUMUKNY KOHKypcy

34 | KOHKypC y4yeHU4YeCKUX NPOEKTOB.
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
No Kouun4yecTBo yacos Jlara JJleKTPOHHBbIE LU (PPOBHIE
Tema ypoka Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
’KW3HM YeoBeka. Tela U BelecTna https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTogax MO3HAHUS B 1 bubmuoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paloThI B 1a00paTOPUU U PUEMBI 1 bub6nuorexa [IOK
oOpateHus ¢ 1a00paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «I?aszleneHHe cﬁeceﬁ (ma mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [JOK
° AATOMI I MOTICKY TEL ! https://m.eds00.ru/ff0d2a6c
7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2a6c¢c
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bubmuoreka [JOK

9 ATOMHO-MOIIEKYIISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelIeCTB. XUMUYecKas popmya. bubmmorexa [IOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTEbHAS MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuoreka [JOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bu6nuorexa [IOK
XUMHAYECKHX PEaKITHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Bubmorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Kiaccudukamnuss XuMHuecKux
18 peaKuI/Ig) (coeHzLHHeHI/Iﬁ paznoKeHus bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHUUKJIONETUCT. O6O6yI;I.IeHI/IC u BuGmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bubnuoreka [JOK
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«BerecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

21 Bo3ayxa. Kuciopog — snemeHt u BuGmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYECKUe U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsl MosTydeHus KUCIopoia B
23 nabopaTopuu ?HPOMLIHIHGHZOHCTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubmuoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03)1§/rxa CIIOCOOBI Zro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas pabora Ne 3 mo Teme
26 «lPlonyquHe " I():061/1paH1/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)
97 Boxopon — aneMeHT u npocroe bubnuorexa [IOK
BelecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorexa [{OK
Bogopona. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme

bubmuoreka [JOK

31 «loxy:enne CijHpaHHe BOAOPORd, https://m.edsoo.ru/ff0d4f42
H3yYE€HHUE €r0 CBOMCTBY
39 ModnsipHblii 00bEM ra30B. 3aKOH bubmmorexa [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIllECTBA rasa 1o er(; U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 110
34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
WHJIUKATOpaXx https://m.edsoo0.ru/ff0d59e2
Bopa kak pactBopuTens.
37 HacrimieHnspie 1 HeHACHIIIIEHHBIC bu6mmoreka [JOK
pactBopbl. MaccoBasi 10715 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas padora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnuorexa [IOK
38 . ) y
ornpeAenEéHHON MacCOBOU JoMeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHast pabora Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAIs, but6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
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KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubmuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukarms, bubmuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHne u XuMHUYECKUE CBOWCTBA bubmmorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
16 cnocotm nomywem, e biGinorera LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnuoreka [JOK
«OCHOBHBIE KJIacChl HEOPTaHMUECKHX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
r
8 onccan neopramiceri biGiorera L1OK
. p https://m.edso0.ru/00ad9a50
COeTMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
5 "Ocomie iacent neopramceix Brmorer L1OK
o P https://m.edsoo.ru/00ad9ela
COCANHCHUN
IT
€pBbI€ TOMBITKU KJIacCH(PUKAITUN BuGmiorexa LIOK
51 XMMHYECKHUX 31eMEHTOB. [IoHsTHE O

rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6mmoreka [JOK

52 XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepwopl, TPYIIIB, TOATPYIIIHI Bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
55 aT(f)MOB SHeMeHTl(:))B [Tepunoanueckoii bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XMMHYECKOTO
56 3JICMEHTA 10 €T0 MOJIOKECHHUIO B bubmuoreka [JOK
[epuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. bubnuorexa [JOK
W. MenneneeB — y4€HbIi, Meaaror u https://m.edso0.ru/00ada96e
rpaxaaHuH
58 DIIEKTPOOTPHULIATEITLHOCTh AaTOMOB bubmuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XUMHYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HEMOsIpHAs bubnnoreka [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubnmoreka [JOK
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63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
64 OKuCIUTEIN 1 BOCCTAHOBUTEIIH 1 https://m.e dsi.ru 100adb076

55 | Orpoomme s Smerome | 1 BrGmiorexa LIOK
. https://m.edsoo.ru/00adb486

66 PezepHblit ypok. O6o0meHue u 1 bubmmorexa [IOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edsoo.ru/00adb33c

67 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2

68 PezepHblit ypok. O6001meHue u 1 bubmmorexa [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acos

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bu6mmoreka [JOK
XxuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 3B0f/iCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 Bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2

4 Bunl XMUMHY€ECKOI CBSA3U U THUIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuorexa [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITousiTHE O CKOPOCTH XUMHUUECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1

Ha CKOPOCTb XUMUYECKON pPEeaKINU

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJIBHBIe U cia0ble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnmoreka [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 3KC1'IpepI/IMeHTaJ'II)HLIX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubmuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOPax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK

41



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuoreka [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I—II)OJ'I eHHue COIZI}IHOP'I KHUCIIOTBI bubmmorexa LIOK
YEHI S 07 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Bbruunciienus mo ypaBHEHUsIM
21 XUMHUYECKUX eazp Wi, €CIIM OJUH bubmmorexa LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubmmoreka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
Haxoxnenue cepsl u eé bubnuorexa [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBonopoi, cTpoeHuUe,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (pI/BI/III{[eCKHI; u XI/II\IZI/I‘ICCKI/IC Bubamorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [JOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC Bubmmorexa LIOK
pactpovtp PHPOAS, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE Bubmmorexa LIOK

> HOIYH https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
e
yqv » 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHMSIMU a30Ta
o .0 \Y/

33 (p(())cc(%)(()) pHaﬂKISII:?n((I:;): q)qc))lfl):ﬂ(qel:ne u BuGmorexa LIOK

P o https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuorexa [JOK

ynobpenuii. 3arpsi3HeHHe
PUPOJHOH cpenbl hocharamu

https://m.edso0.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CB3aHHBIC C OKCUAOM YTJICPOda

(Iv)

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

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bubmuoreka [JOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6mmoreka [JOK
https://m.edso0.ru/00ae054e

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a
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[IpakTuueckas padora Ne 5.

Pemenne SKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BaxHenIme

HEMCTAJJIbI U UX COCOUHCHUS)

but6mmorexa [{OK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB —

bu6mmorexa [JOK
https://m.edso0.ru/00ae0e18

bubmuoreka [JOK
https://m.edso0.ru/00ae103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt Bubamorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
MertasuioB. CiutaBel. BeraucieHus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubnmorexa IOK
N https://m.edso00.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB Bubnmorexa IOK
https://m.edso00.ru/00ael1278
47 [IlenouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxkuerinine coequHeHN KaJbIUg bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre U CHCTEMAaTH3aIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [JOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

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

54 J— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubmmorexa [IOK
3a1a4 1o TeMe «Bakneliimne https://m.edso0.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCTUHCHHU S
63 BemecTBa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50
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XUMHUYECKOE 3arpsA3HEHUE

bubmuoreka [JOK

o4 OKpYKaroIIel cpebl L https://m.edso0o.ru/00ae4270
65 Ponb xumun B periennn 1 bubmmorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubmmorexa [IOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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