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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
oOmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takxke Ha OCHOBE (enepaibHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [OA€T MPEACTABICHHE O IENsAX, OOIIeH CcTpaTeruu OOydeHHS,
BOCIIMTAaHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU YYEOHOTO IpPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zaeiaM M TeMaM MPOrpaMMBbI TI0 XMMHH, OTIPENENIIeT KOJTHMYECTBEHHbIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTEeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JeSITeIbHOCTH 00Y4aroIIerocs o 0OCBOEHUIO y4eOHOI0 COIepiKaHuUs.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHS O B3aMMOTIPEBPALCHUSX YHEPTUU U 00 SBOJIIONUH BEMIECTB B IPUPOAE, O MYyTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH Isi caMopa3BUTHA W (OPMHPOBAHHUSA
KyJIbTYPBI IMYHOCTH, €€ 00miel 1 GyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B IIOBCEIHEBHOM JKM3HHM, TaKk M B
poQecCHOHATIBHOM eATeIbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO-HAYyYHOH IPaMOTHOCTH OOYYarOIINXCs;

crocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4eOHOrO TpeAMeTa, KOTOPBIA SBISETCS MENaroruueckd aJIalTHPOBAHHBIM OTPaKCHHEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKON XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHM O XuMHuUeckod peaknuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kKak OCHOBHOTO 3aKOHA XUMMUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;
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— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JIPYromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnHn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada yueOHOro MmpeaMera COCTOUT B (POpPMHUPOBAHHUU
CHCTEMBl XMMHUYECKHX 3HAaHUH — BaXHEUIHMX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIICHNN K HAYYHBIM METOJIaM TTO3HAHHUS IIPH U3YUSHHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHHH W WX TPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy M3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Ba)KHOE 3HAYCHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYYCHHS Ha CHCTEMATHYECKOE TPHOOIICHHE OOYJaronuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3zHooOpa3HON AEATEeIbHOCTH, MO3HAHWSA M CAaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
Yuclie YMEHUH OOBSCHATH M OLICHMBATHh SIBJICHUS OKPYXKAIOLIETO MHUpa, HCIOJIb3ys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi 'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XUMHYECKUX 3HAHUH i1 BBIPAOOTKHM JKOJOTHYECKH I€1eco00pa3HOro MOBEIEHUs B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYETIOBEUECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee unciio 4acoB, OTBEAEHHBIX IS M3Y4EHHUs] XUMUHU Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

8 KJIACC
ITepBoHavajbHbIE XUMHYECKHE TOHATHS



[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemiectB. [lonsitue o
METO/1aX IMO3HAHUS B XUMHH. YuCThIC BelecTBa U cMecu. CocoOb! pa3/ieicHusI CMeceH.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEUIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTa B COCIMHECHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
qHClia CTPYKTYPHBIX SIMHUI BenlecTBa. Pacu€Tsl mo GpopmysraM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XUMHUYECKHE SIBJICHHUS. XUMHUYECKas peakiuus U e Npu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccuukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJOM, MpaBmwiiaMu palboOThl B JIaDOpaTOpuu M MpUéMamu
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMUCaHWE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHUE (PU3NUYECKUX (TJIAaBJICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XMMHUUYECKMX peakmuil (pa3ioKeHWe caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOpHAOM Oapusi, pasznoxkenue ruapokcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme cmocoOoB
pasneneHuss CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIAPUBAHUE, IUCTHIUIAIINSL,
xpomatorpadus, TMpoBeIEeHHWE OYMUCTKU T[OBAPEHHON COJM, HaONIOIeHue U OINHCaHUe
pe3ylnbTaTOB MPOBEJIEHUS OMNbBITA, WLUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JIaHUE
MOJIENIe MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxnenue kuciopona B mpupoje, Gu3ndeckue 1 XMMUUECKHE CBOMCTBA (PEaklMi TOPEHUs).
Oxcuppl. [lpumenenue xkucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCJIOPO/1a.

TemoBoit 3¢hdekT XuMHUECKON peaklHH, TEPMOXUMHYECKUE YPaBHEHMS, B5K30- U
SHIAOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BewiecTBO. HaxokneHue Boxopoga B MPUPOJE,
(buznuecKkrue 1 XuMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMCTBa BOJbl. Boma kak pactBoputenb. PactBopsl. HackimeHnsie u
HEHACBIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBasi 10js BeLIECTBa B
pactBope. XumMudeckue cBoicTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHenuid. Oxcunabl. Kriaccuduxamnust OKCHUAOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytome. HomeHknarypa
OKcUJI0B. DU3NUYECKHEe U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.

OcHoBanus. Krnaccudukaruss ocCHOBaHMiA: WIENOYM M HEPACTBOPUMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuii. dusznueckue M XUMHUYECKHE CBOWCTBA OCHOBaHMi. llosyduenue
OCHOBAHMM.



Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ousnueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHoctr MetaiuioB H. H. bekerosa. Ilosyuenne kucior.

Conu. Homenknarypa coneil. @uznueckue U XUMU4ecKue cBoicTBa coseil. IlomyueHue
COJICH.

I'enernueckas cBsA3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJICJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUuEe, COOMpaHue,
pacro3HaBaHHe M W3YYEHHE CBOWCTB KHCIOpOJa, HAONIOJCHHE B3aMMOJCHCTBHUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUus ropeHus (moxapa), O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJIOB W OINHCAaHUE HX CBOWCTB, MOJIydeHHE, COOHMpaHHE, pAcllO3HABaHUE U
M3yueHHe CBOWCTB BojJOpoja (ropeHue), B3aumMoOjaeHCTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3lloB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHnE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C PA3JIMYHONH PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM [0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHNEe W3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KUCJIOT M IIeNoueH, W3ydeHue
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalnu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PelIeHNe SKCIIEPUMEHTANIbHBIX 3aj1au 1o TeMe «Baxkueiinive
KJIaCChl HEOPraHUUECKUX COECAMHEHUI».

Ilepuoanuecknit 3akoH u Ilepnmoanueckasi cucrema xumudeckux sjiaemeHtoB I, HU.
MenaeneeBa. CTpoenne aromoB. XuUMH4YeCKas CBsA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALUKA XUMHYECKUX 3jeMeHTOB. lloHartue o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. Kopotkomnepuomnas u muHHOmepuoaHas ¢opmbl [leproandeckoil CHCTEMBI
xumuueckux sieMeHtoB JI. M. MenaeneeBa. Ilepuonbt u rpynnbl. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 31eMeHTOB [leproauieckoii cCuCTeMbl
JI. W. MenneneeBa. XapakTepUCTHUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUIO B
[Tepuoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue [lepuoaumueckoro 3akona u Ilepuoguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipaktuku. J[. . MenzaeneeB — yu€Hbli U IpaKJaHUH.

Xumunueckas CBSI3b. KoBanenTtnas (momnsipHast u HETOJISIPHAS) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Iponeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHUSA. OKUCINUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aHMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJI0YEH, MPOBEIECHUE OIBITOB, WIIOCTPUPYIOLIUX HTPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpeHHE, PEaKIINU Pa3I0KEHUs, COSTUHEHHS ).

Mesicnpeomemmnuoie ceazu



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TUmorTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpadbl, TOPHbIE MOPOJAbL, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAINIMYECKOM PEMIETKH M BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4ecKuX peakiuil Mo pa3In4yHbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKNE YPaBHECHU.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAaKLMU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALAU. DJIEKTPOJIUTHI U HEIIEKTPOIUTh. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLUAIMU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
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ocajJKa, BBIJCTCHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX pEaKIHidi (TOpeHUe, Peakiuu pasiIokKeHUs, COCIUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUMX BEUIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakrepucTuka TajnoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydYCHHE,
npuMeHeHue. J[eicTBre XJiopa U XJI0pOBOIOPO/IAa HAa OPraHU3M YeJIOBeKa. BaxkHeilne XJI0puIbl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak TmpeacTaBUTENS Kiacca KHCIOT M crnenupudeckne). XHUMHUYECKHE PEeaKIvy,
JIeKallue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOUHEHWH B TpHpoJe. XHUMHUYECKOE 3arps3HEHHE OKPYXKAIMEH Ccpepl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arps3HEHHE BO31yXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIIICHHS.

OO6mass xapaktepuctuka syeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIECHUA. A30T, paclpoCcTpaHEHHE B TMpuUpoje, (QU3NYecKue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOMCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuus Ha HOHBI aMMOHHS. A30THasg KUCJIOTa, €€ MOJydeHHUeE,
¢bu3uYecKkne W XHUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XuMuueckoe 3arpsa3HeHHe OKpYXKaroIlel cpeabl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
docdopa, busndeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaJIbHBIX yI0OpEHHIA.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIepo/i, alUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBoicTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
colu, X (pU3MYecKre M XUMHUYECKHE CBOWMCTBA, IMOJIyueHHUE U TpuMeHeHue. KadecTBeHHas
peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJ, TIJIMIEPHH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YrieBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCcKUX U HEOPraHMUECKUX COEMHEHUH.



Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, TNOJyYeHHE M IPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraBienus o0 okcuae kpemuus (1V) wu
KpeMHHEBOH kucnoTe. CHIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneime
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEIACHUE
KaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
HCI0JIb30BAHNE BUAECOMATEPHANIOB), O3HAKOMJIEHHE C OO0pa3laMH XJIOPHUJIOB (TaJOr€HU[IOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasIoB), HaOIIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH U HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEPUANIOB), 00pa3liaMy a30THBIX U (GOCPOPHBIX YIAOOPEHUIH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIO0JIb30BaHNE BHJIEOMATEPUANIOB), M3y4EHHE MOJIeled KpHUCTAUIMYECKUX PEeHIETOK aiMmasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJIEHUE KAaYeCTBEHHBIX PEaKInil Ha KapOOHAT u
CWIMKAaT-MOHbl M W3Y4YEHHE [PU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3aa4 1o Teme «BaxHelmue
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUSA

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxxeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeramuMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psAJ HalpshkKeHUH MeTauioB. DU3MUEeCKue U XUMUYECKUE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX AJIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HATpus U Kamusi). OKCUAbI U THAPOKCUABI HATpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupojie. Gusnyeckue 1 XMMUYECKHE CBOMCTBA MAarHus M KajabUusa. BaxxHelnime coeauHeHust
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYECKUX sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCHJIA M THJIPOKCUIA AITIOMUHUS.

XKeneso: mnonoxenne B Ilepmonnmueckoil cucreme XxuMuueckux diemeHtoB [ .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHHE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesa (l1l), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCH/IA KAJIBIUS U HATPUSI C BOJIOHM (BO3MOXKHO HCIIOJIb30BAaHHE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHUCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
Ka4eCTBCHHBIX PCAKIMil Ha MOHBI: MarHHs, KaJblMs, AIIOMUHUS, HUHKa, xene3a (1) u xenesa
(11, memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJJFOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aja4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMUYECKHX peakuuil B ObITy. IlepBas momoImib Npu XMMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYKarolllel cpeabl (MpeaeabHas TOMyCTUMasi KOHLIEHTPalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexnpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIEeCTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATH,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAaydHbIH (HakT, THUIIOTe3a, 3aKOH, TEOpHus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOAUYHOCTb,  HAOJIOZAECHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIIbI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEMIETKa, CIJIaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MuUHEpallbl, TOpPHbIE MOPOJIbI, I0JIE3HBIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJAbTaTbl OCBOCHUS NPOTrpaMMbl OCHOBHOTO o0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe 00y4eHHs] XUMUU B €IMHCTBE y4eOHOM M BOCIUTATEIbHOM e TEIbHOCTH B
COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM ¥  JTyXOBHO-
HPABCTBEHHBIMHU 1IEHHOCTSIMH, NPUHATHIMU B OOLIECTBE MpPaBUJIAMH U HOPMaMu MOBEACHUS U
CIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00YJaOLTNXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAXAIOT T'OTOBHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M PACIIMpPEHHUE OIbITa JIEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAyYHOMY
HaclleIi0, TOHMMAaHMs 3HAYEHHS XMMHUYECKOW HAyKd B HKM3HM COBPEMEHHOTO OOIIEeCTBa,
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CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU WH(POpPMAIMEH O MEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:

MPEJICTABJICHHUSI O COLMAIbHBIX HOPMAax M MPaBWIAX MEKJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B OOIICCTBCHHO TIOJIC3HOH,
y4eOHOMCCIIEI0BATEIILCKOW, TBOPUYECKONW U JPYIMX BHIAX JIEATSIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATSIILHOCTH IPH BBIMIOTHCHUN YUSOHBIX, TO3HABATEIHHBIX 3a7ad,
BBITIOJTHEHUN XUMHUYECKHX O3KCIICPUMEHTOB, CO3JAHWHM YYCOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO M B3aWMOTIOMOIIH B IMPOIECCe 3TOH y4eOHOH AESITeThHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHUE W TOCTYNKA CBOMX TOBApHINECH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHMSI ITOCIICICTBUI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKHUE  TPEICTABICHUS O  BEMIECTBE W  XHUMHYECKOH  peakIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIONIAE OCHOBY JUISI
MOHWMAHWS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOJHON CPEIOH, O poJin
XMMHWH B IO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAIMPABJICHHBIC HA ITOJIyYeHHE HOBBIX 3HAHUH 10 XHWMHH,
HEOOXOIUMBIC JIIT OOBSCHEHWs HAOIOaeMBbIX IPOIECCOB W SBJICHHM, ITO3HABATEIILHOM,
WH()OPMAMOHHON M YNTATEIIbCKON KYJIBTYpPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEPATypOH, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMH
WH()OPMAMOHHBIX TEXHOJIOTHH;

HMHTEpeC K OOYy4eHHUIO M MO3HAHUIO, JHOO03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUI0, MPOSKTHON M HMCCIEIOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBJICHHOCTH ¥ YPOBHS OOYUEHHsI B TAJIbHEHIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH J>KWU3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HM, OCO3HAHWE IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIMMOCTH COOJIOACHHS
npaBUi OE30MAaCHOCTH IPH OOpalleHHH ¢ XUMHYECKHMMH BEHIECTBAMU B OBITY W pealbHOMN
KHU3HU;

5) Tpy10BOro BOCIIUTAHMSA:

MHTEpEC K MPAKTHYECKOMY H3Y4YCHUIO Mpodeccuii 1 Tpyaa pa3iudHOro pojia, yBaXKCHHE K
TPyAy ¥ pe3ylbTaTaM TPYJIOBOH JAEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMCHCHHUS
NPEIMETHBIX 3HAaHUH 10 XWMHUHW, OCO3HAHHBIA BBIOOP WHAMBUIAYAILHOW TPACKTOPUHU
MPOJIOJDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCreurtHoW NmpoecCHOHAIbHON JEATEIILHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHLCS B MTPO(ECCHOHALHON Cpejie;

6) 3K0JIOrHYeCKOro0 BOCIUTAHUSI:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIICHUE K MPUPOJIC KaK MCTOYHUKY XKU3HU Ha 3emuie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOTO U Oe30macHoOro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TCHXUYECKOMY 3I0POBBIO,
OCO3HaHHE [IEHHOCTH COOJIO/ICHUs MPaBUI OE30TIaCHOTO MOBEJCHUsI IPU pabdoTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 3J0POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJNydaeMmble MPU HM3YYCHUHM XUMUHU, IS PEIIeHHUS
3a/1a4, CBSI3aHHBIX C OKPYKAOIIeH MPUPOIHON CPEOi, ISl TIOBBIMICHUST YPOBHS SKOJIOT MYECKOM
KYJIBTYpPBI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPOOJieM U MyTed WX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUYECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHKATUBHOMN M COLMAILHOM MTPAKTHUKE.
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METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeranmpeaMETHBIX pPE3YyIbTATOB BBIICIAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNOTE3a, (akT, cucrema,
mporiece, SKCIEPUMEHT U APYroe.), KOTOpble UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (JOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAyYHOW KapTHUHE MHUpA, W YHUBEpCaJbHbIC ydyeOHbIe ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PEryJISTHBHBIE), KOTOpPbIE O0EeCIeYnBarOT (POPMHPOBAHHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU AEATEIbHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

YMEHUSl HCIOJNB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUI:
pacKpeIBaTh CMBICI XMMHUYECKHX TOHATHH (BBIACTATH MX  XapakTepHbIE IPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHAMH), UCTIOIB30BATH TOHATHS U OOBSICHEHUS
OTIEeNbHBIX (DaKTOB W SIBICHHWH, BBIOMpATh OCHOBAHMS W KPHUTEPHH IS Kiaccu(pukanum
XAMUYECKHAX BEHIECTB M XUMUYECKUX PEaKIUil, yCTaHABINBATH MPHUYNHHO -CIICJCTBEHHBIE CBS3H
MEXly 00bEKTaMH M3Y4YEHUS, CTPOUTH JIOTHIECKUE PACCYXKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC,
10 aHAJIOTHH ), AEJaTh BBIBOIBI M 3aKITFOUCHUS;

YMEHHE TIPUMEHSTh B TPOIECCEe MO3HAHMS MOHATHS (TpeJAMETHBIE W METalpeIMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, TPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIIbHBIC MPEICTABICHUSI — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (opMylla W YypaBHEHHE XUMHUYECKOW peakIuu — TpH pPEmIeHnH y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTHUX MOJICNBHBIX TIPE/ICTABICHUH BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKKA M3y4aeMbBIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMHUYECKUX PEaKIni, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJACTBCHHBIC CBSI3H U
MPOTHUBOPEUUS B U3y4aeMBbIX IIPOIIECCAX U SIBICHHSX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHME HCIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a
TaKke B KayecTBE OCHOBBI I (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KCHUII,

npruoOpeTeHre OMbITa MO IUIAHMPOBAHMIO, OPraHM3allMd U TPOBEACHHUIO YYCHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 3a X0J0M IPOIIECCca, CAMOCTOSITEIBHO TPOTHO3UPOBATh €ro
pe3ynbTar, (GOopMyIHpOBaTh OOOOLICHMS W BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATh OTYET O MPOJICIAaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHATM3UPOBATh U MHTEPIIPETUPOBATH HHYOPMALINIO PA3IUYHBIX BUIOB
1 GOpM NIpeCTaBICHNUS, OTYYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAsS JINTepaTrypa
XUMHUYECKOTO COJICpXKaHUs, CIIpaBOYHBIe IocoOusi, pecypcsl MHTepHeTa), KPUTHYECKH
OLIEHHBATh MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MTPUMEHSTh Pa3IMuHbIE METOJIBI U 3aIIPOCHI TIPH MOUCKE U 0TOOpE MHPOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANMBIX IS BHITIOIHEHHS YYeOHBIX M TO3HABATEIbHBIX 3a1a4
OTIPENeNEHHOTO THIIA, MPUOOPETEHHE ONbITa B OOJIACTU MCIOJIB30BAaHUS WH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIHM, OBJIaJIeHUE KYIbTYPON aKTMBHOTO MCIOJIb30BAHUS Pa3IMYHbBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANIbHYIO (OpMy MpeacTaBiIeHUs
uHbOpMAlMKM M WIIIOCTPUPOBATh pEIIaeMble 33/la4ld HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOHMHALUSAMM;

YMEHHUE HCMOJIb30BaTh M aHAJIM3UPOBaTh B Ipolecce yuyeOHOM M HccienoBaTeabCKOn
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOIIel MPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

11



YMEHMsI 3aJaBaTh BOIPOCHl (B XoJe Jauanora M (WIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATh CBOM TIPEAJIONKEHHUS OTHOCHUTEIHHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHUS MPEACTABIATh NOJYYECHHBIE PE3YyIIbTaThl TO3HABATEIBHOM JIEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNlaTh MPE3CHTALUUIO0 PEe3yJIbTAaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1Ta00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WMCCIICIOBAHUIO CBOMCTB
BEILIECTB, YU€OHOTO MPOCKTA);

yYMEHHUSI Y9eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIHHON U
MCCIIEI0OBATENILCKOM JEATEBPHOCTH TPU PEIICHNH BO3HUKAIOMIMX IMPOOJIEM HAa OCHOBE y4éra
OoOIMMX WHTEPECOB M COTIACOBAHMS TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHIA, ONpeesieHIe KPUTEPUEB 10 OI[CHKE KayeCcTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe yHUBepcaJbHbIE YUeOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSATEIBHO ONPEACTATh e JeATeTbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTH, BHIOWPATH
HaubOonee d¢¢eKTuBHbIE CHNOCOOBI pemlieHus y4eOHbIX M [O3HABATENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUU IpH
BBITIOJTHEHUH 33JaHUN ¢ Y4ETOM TIOJIydeHHS HOBBIX 3HAHMH 00 H3yd4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTa 3asBICHHON IeNH,
YMEHHE HCIIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, ITpeIaraéMble B YCIOBUH 3a/IaHUI.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yabTaTOB MO OCBOCHHIO OO0SM3aTEIBHOTO COJCpPIKAHWS,
YCTAHOBJIEHHOTO JIaHHOW (enepanpHOil pabodell MPOrpaMMOM, BBIICNISIOT: OCBOCHHEIC
0OyJaroOIMMHUCA Hay4HbIe 3HAHHUS, YMEHHUS M CIIOCOOBI JeHCTBUM, crenuduueckue s
npeaMeTHoil obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTAIH, TPeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYallUsX.

K koHy obyuenus B 8 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUI AJIEMEHT,
MIPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAJICHTHOCTH,
OTHOCHUTENIbHAsE aTOMHas M MOJIEKYJIspHas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, maccoBas J0Js XUMHUYECKOTO 3JEMEHTa B COCIMHEHUU, MOJISIPHBIM 00BEM, OKCHI,
KHCIIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas
peakuusi, KiaccuuKalMs peakuil: peaklUd COCIWHEHHUs, PEaKUUU DPAa3JI0KEHUS, PEaKIHH
3aMelleHus], peakui 0OMEeHa, 9K30- U SHJA0TEPMUYECKHE PEaKIMH, TEIIOBOM APPeKT peakuuu,
SIIpO aTOMa, SJIEKTPOHHBIN CIOM aToMa, aTOMHas OpOHUTallb, paAlyC aToMa, XUMUYecKas CBS3b,
MOJISIpHAsl M HENOJsipHasi KOBaJCHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBasi J10JIsI BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B PACTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU MOHSTUS IPU
OTIMCAHWU BEUIECTB U UX MPEBPAIlCHUI;

WCI0JIb30BaTh XMUMHMYECKYI0 CHMBOJIMKY JUIsl cOCTaBlieHUs: (OpMyn BEIIECTB M YpaBHEHUU
XUMHYECKUX PEaKIIni;

OTpeNeNATh BaJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKUCIIEHUS
3JIEMEHTOB B OMHApPHBIX COEAMHEHMSX, MPUHAIJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
COeMHEHUH Mo GopMyliaM, BUJ XUMHUYECKON CBSA3M (KOBAJICHTHAsl U MOHHAsI) B HEOPraHMUECKUX
COEJIMHEHUSX;

packpeiBaTh cMbich Ilepuoanueckoro 3akona JI. 1. MenneneeBa: JeMOHCTPHPOBATh MOHUMaHHUE
NEPUOINYECKON 3aBUCHMOCTH CBOWCTB XHUMHUYECKHX DJIEMEHTOB OT HX TIOJO0XKEHUs B
[lepuoanyeckoit cucreme, 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTapo;
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ONMCBHIBATh M XapakTepu3oBaTh TabnmuHyio ¢opmy I[leproguueckoil CHCTEMbl XHMHUYECKHUX
AIIEMEHTOB: Pa3JInyaTh MOHATHUS «TJIaBHAs moArpymnna (A-rpymmna)» u «mobounas noarpynna (b-
rpyImmna)», Majabie ¥ 00JIbIINe IePHOIbl, COOTHOCUTH 0003HAYEHUsI, KOTOPhIE UMEIOTCS B TabJHIIe
«Ilepuoanueckass cucrema xumuueckux osnemeHtoB JI. WM. MeHneneeBay € 4YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHMSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, odiiee
YHCJIO 3JIEKTPOHOB M PACHPEEIICHNE UX 10 3JIEKTPOHHBIM CIIOAM);
KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE PEaKIUU
(0 4yKCITy M COCTaBY Y4acTBYIOLIUX B PEAaKLUU BELIECTB, 10 TEMJIOBOMY 3 (DEKTY);
XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKUE CBOICTBA BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXK/As  ONUCAaHUE MpUMEpaMH  MOJIEKYJSPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;
MIPOrHO3UPOBaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B PA3IUYHBIX YCIOBUSIX;
BBIYMCIISATE OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIECTB, MacCOBYIO JOJIO
XMMHMUYECKOTO AJIEMEHTa MO (OopMyle COEAMHEHMs, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PAcCUEThI 10 YPABHEHUIO XUMUYECKOM peaKIiu;
MIPUMEHSTh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE,
00001IeHNE, CUCTEMATH3AINIO, KIAaCCU(UKAIINIO, BBISIBICHHE MPUIMHHO-CIICICTBEHHBIX CBS3eH
— NI U3y4YEHHUS CBOMCTB BELIECTB M XUMHUYECKUX pEaKLUi, eCTEeCTBEHHO-HAyYHbIE METO/IbI
MOo3HaHUs — HaONIOIeHHWe, W3MEpPEHHEe, MOJEIUPOBAaHUE, OKCHEPUMEHT (pealbHbId H
MBICJIEHHBIN );
ClIeIOBaTh MpaBUjIaM MOJIb30BaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYAOBAHHUEM, a
TaKKe MpaBujiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBHIIOJHEHHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB MO TOJYUYEHHUIO U COOMpPAHHUIO Tra3000pa3HbIX BEUIECTB
(BogOpO/a W KHCJIOpOJA), TPUTOTOBJIICHHIO PACTBOPOB C OMNPENEIEHHONW MaccoBOW AoJiei
pacTBOPEHHOTO BEIECTBAa, IUIAHUPOBATh W TPOBOJAUTH XUMHUYECKHE OSKCIIEPUMEHTHI I10
pacrmo3HaBaHUIO pAcCTBOPOB IIENOYEH U KHUCIOT C TOMOIIBI0 HMHAWKATOPOB (JaKMyc,
(dhenondTanenH, METHIIOPAHXK U IPYTHE).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATUN: XMMHUYECKHUI 2JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHUOH, TIPOCTOE  BEIIECTBO,  CJIO0KHOE  BEIIECTBO,  BAJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEeHb OKUCJICHMS, XHMUYECKas peaKius, XUMHYecKas CBS3b,
TeIrI0BOM 3 dEeKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, MEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JTUCCOLIMAIMS, PEaKIUd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAaHOBIEHHUE, AJUIOTPOIIHUS,
aM(pOTepHOCTh, XUMUYECKasI CBS3b (KOBaJIEHTHAs, MOHHASA, METAJUIMYECKAs), KPUCTAIITUUYECKast
pemérka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuH, IMpeaeiabHO
nomyctumas konuentpanus [1/IK Bemiectsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTh 3TU MOHSITUS IPU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUN;
UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJIEHUS (OpPMYN BEIIECTB M ypaBHEHUH
XMUMHUYECKUX PEaKLINN;
ONPEICIATh BAJICHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKMX DJJIEMEHTOB B COEIMHEHUAX
Pa3IMYHOTO COCTaBa, IMPHUHAUIEKHOCTH BELIECTB K ONPEICIEHHOMY KJIacCy COECIMHEHUHN IO
¢dbopmynaM, BUJI XUMUUYECKON CBSI3U (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKasl) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsil MOHA M0 XUMHUYECKoW (opmyse, XapakTep cpelbl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHHUM, TUIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA,
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packpsiBaTh cmbici llepuoanueckoro 3axkona [[. M. MenneneeBa M JEMOHCTPUPOBATH €r0
MOHMMaHHUE: OINHMCHIBATH M XapaKTepu3oBaTh TaOnu4Hyro (opmy lleproauueckoil cUCTEMBb
XUMUYECKUX AIIEMEHTOB: pa3jnyaTh MOHATHUSA «TJaBHAs MOArpynna (A-Tpymma)» U «mo0oyHas
noarpynmna (b-rpynma)», manbie u OoJbIIMe MEPUONBI, COOTHOCHUTH O0O3HAYEHHUsS, KOTOpBIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMM XapaKTEPUCTUKaMH CTPOEHUS aTOMOB
XMUMMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sApa, oOLIee YUCIIO 3JEKTPOHOB U pacHpeesieHue Ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHUI B Ipelenax MajiblX MEPUOJ0B U TJIaBHBIX MOJATPYII C YYETOM CTPOECHMS MX
aTOMOB;

KJIaccu(UIMPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE PEaKIUU
(0 uMcay M COCTaBy Y4YaCTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIJIOBOMY J(PQeKTy, Io
M3MEHEHUIO CTENEeHEeH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBaTh) OOIIME U CHENU(PUUECKHMEe XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIECTB, MOATBEPXKAas OMMCAHNE IPUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS AJIEKTPOJUTUYECKON TUCCOLMAIIUHN KUCIIOT, IIE€JI0Yei U COoJei, MOIHbIE U
COKpAIEHHbIE YPAaBHEHHUS peaKlUi MOHHOTO OOMEHa, ypaBHEHUS peaklui, MOATBEP:KIAI0LIUX
CYIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/Iy BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIU MOCPECTBOM COCTABIICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peaKLnid;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIECTB, MAaCCOBYIO IOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMyle COEAMHEHHMs, MAacCOBYIO JIOJIO BEIIeCTBa B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKInu;

coOro1aTh TIpaBUjIa TMOJIb30BAHUS XUMHUUYECKOW MOCYAONW M JTaOOpaTOPHBIM 00OpYyIOBaHHEM, a
TaKKe MpaBuiia 0OpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OMBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

MPOBOJUTHh PEAKIUH, MOATBEP)KJAIOLUIME KAueCTBEHHBIM COCTaB pPAa3MYHBIX BEIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cyabdar-, TUIPOKCUA-HOHBI, KATHOHBl aMMOHHMSI M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MIPUMEHSITh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON JESITENbHOCTH — aHaJIN3 U CUHTE3, CPaBHEHUE,
000011eHNe, CUCTEeMAaTU3aIMIO, BBISIBJICHUE MPUYMHHO-CIICJCTBEHHBIX CBSI3€H — AT M3y4CHUS
CBOMCTB BEUIECTB M XUMHUYECKHX pEaKlUi, €CTeCTBEHHO-HAYYHbIE METOJbI IO3HAHUS —
HaOI0IeHUE, U3MEPEHUE, MOICIMPOBAHNE, IKCIIEPUMEHT (PeabHbIi U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE 8 KUIACC
KoaunuecTBo yacoB
Ne HauMeHoBAHHE Pa3IeIOB H TeM IPOIPaMMBI Beero KonTtpoJs- IIpakTHyec- DJIeKTpOHHbIe (LN (POBbHIE)
n/n Hble pa0oThl | KHe PadoThl o0pa3oBaTeibHbIEe pecypchl
Pa3nea 1. [lepBoHayajibHble XUMMHYECKHE MOHATHS
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 0 5 bu6moteka [IOK
' MPaKTHYECKOM JISSITETIbHOCTH YeJI0BEKa https://m.edsoo0.ru/7f41837c
bu6mmorteka [IOK
1.2 | BemecTBa M XUMHUYECKHE PEAKIINN 15 1 0 https://m.eds00.ru/7f41837¢
Hroro mo pazueny 20
Paspnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
bu6moreka [IOK
2.1 | Bo3ayx. Kucnopon. [Tonsitue 06 okcnmax 6 0 0 https://m.eds00.ru/7f41837¢
bu6moreka [IOK
2.2 | Bopopon. [loHsiTHe 0 KUCIOTaX M COJISAX 8 0 1 https://m.edsoo.ru/7§41837¢
bu6moreka [IOK
2.3 | Bonxa. PactBopsl. [lonsiTre 06 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7§41837¢
. bu6mmoreka [IOK
2.4 | OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCTUHECHHUI 11 1 1 https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jemMeHToB /. U. MengeneeBa. CTpoenne aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

[Tepunoanueckuii 3akoH u Ileproaudeckas cucrtema
3.1 | xumuueckux annemeHToB J[. . Menaeneea. CtpoeHue 7 0 0 Eubmorexa OK
' T : https://m.edso0.ru/7f41837c
aroMa
392 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 0 bubmuoreka [JOK
' BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemsi 3 0 0 bubnuoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Ne KoaundecTBO 9acos
n/ | HamMeHoBaHMe pa3iesioB U TeM MPOrpaMMbl K - - JJIeKTPOHHBIE (LHGPOBHIE)
Bcero OHTPOIL paKTiHec o0pa3oBaTe/ibHbIE pecypChl
n Hble pa0oThl | Kue padoThl
Pa3nes 1. BemecTBo H XuMH4yecKHe peakiuun
11 [ToBTOpEHue u yriydieHne 3HaHUN OCHOBHBIX Pa3/IeloB 5 1 0 bubnuoreka [JOK
™ | kypca 8 kiacca https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEaKIINi 4 0 0 https://m.eds00.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS TUCCOLUALNSA. XUMUYECKHE PEAKIIUN 8 1 1 bu6moreka [IOK
"~ | B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- 4 0 1 bubnuoreka [JOK
"™ | rpynmsl. ['ajgoreHst https://m.edsoo.ru/7f41a636
29 OO6mrast XxapakTepUCTUKAa XUMHUUYECKHX 1eMeHTOB VIA- 6 0 0 bubnuoreka [JOK
" | rpymel. Cepa u €€ coeIMHEHUS https://m.edsoo.ru/7f41a636
23 OO01as XxapakTeprucTUKa XUMHUYECKUX dJIeMeHTOB V A- 7 0 1 bubnunoreka [JOK
" | rpymnmsl. A30T, hochop U UX COeTHHEHHSI https://m.edsoo.ru/7f41a636
24 OO01as XxapakTepUCTUKa XUMUYECKHUX dlieMeHTOB |V A- 8 1 5 bubnunoreka [JOK
" | rpynmbl. YIiiepo ¥ KpEMHUN M UX COCTMHCHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3zpnen 3. Merajibl M MX COeIMHEHUS
N bubmuoreka [JOK
3.1 OO0111€e cBOIICTBA METAIIJIOB 4 0 0 https://m.eds0o.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubnuoreka [IOK

3.2 Baxnueiimme MeTamibl M UX COSIUHCHUS 16 https://m.edso0.ru/7f41a636

Wroro mo pazueny 20

Pasnen 4. Xumus u okpyzkaionias cpeaa

4.1 BeniecTBa u maTepualbl B KHU3HU YEIOBEKA 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636

Wroro mo pazueny 3

PesepBHOE Bpems 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koriectno Hacos DJIeKTpOoHHbIE U POBLIE
Ne Tema YpoKka KOHTPOJH)- HpaKanec- I[aTa OﬁpaSOBaTeJII)HI)Ie
n/m Bcero | Hble U3y4eHHUst
paGoTI KHe padoThl pecypchl
1 [Tpeamer xumun. Posie XMMUU B )KU3HU YEJIOBEKA. 1 bubmmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousiTue 0 MeTOAaX MO3HAHKUS B XUMHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
| mmreoms e s | e pbona [ BuGorea 10K
1A60pATOPHEIM 060Dy TOBAHHEND https://m.edsoo.ru/ff0d23dc
4 UYucTteie BemecTBa u cMecH. CriocoObI pa3iesieHust 1 bu6moreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTtuueckas pabota Ne 2 «Paznenenue cmeceit 1 bubmuorexa [JOK
(Ha mpUMepe OYUCTKH MTOBAPCHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
bubmnoreka IJOK
6 ATOMEL 1 MOJIEKYJIbI 1 https://m.eds;::).ru/fdeZaGC
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d2d50
o | mecmese cormms s X | B LOK
S IeMEHTOR https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAs 1 bubnuoreka [JOK

MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas 10151 XUMHAYECKOT0 JIEMEHTA B

bubmuoreka [JOK

12 COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Mousib. Mouisipaas macca Eggg?/ﬁéezzcﬂ?rﬁlﬁo 45230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKas bubmmoreka [{OK
peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBHs MPOTEKAHNS XUMAYECKHUX bubnuorexa [JOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MACChI BEIIECTB. XUMHUECKHE bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koar4decTBa, MacChl BEIIECTBA MO bu6moreka [IOK
YpaBHEHHSIM XMMHYCCKUX PEaKITHit https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMudeckux peakiuii bubmuorexa [JOK
(coeMHEHMSI, PA3IOKEHHSI, 3aMEIIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — Y4€HBIM-3HITUKIIOTICAUCT. bu6mmoreka [IOK
O0o001IeHrEe U cUCTEMATH3AIWS 3HAHAMN https://m.edsoo0.ru/ff0d40c4
20 Kontponbras padorta Nel o reme «BemiectBa u bubmuorexa [JOK
XUMUYECKHE PEAKITHN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. bu6mmoreka [IOK
Kucnopon — asnemeHT u npoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
| e e il ctopo B LOK
’ https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CriocoOsl mostyueHus: KUCI0po/ia B 1abopaTopuu U bubnuoreka [JOK
IPOMBIILICHHOCTH. [IprMeHeHre Kuciopoaa https://m.edsoo.ru/ff0d497a
I R e Busorea 101
’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKITUIX
o5 TornnuBo (HedTh, yrojb U MeTaH). 3arpsisHEHUE bubnuoreka [IOK
BO3JIyXa, CIIOCOOBI €r0 MPeI0TBPACHHS https://m.edsoo.ru/ff0d4c4a
26 [TpakTueckas pabota Ne 3 mo teme «llonmydenue u bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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coOMpaHue KHCIOPOa, H3yUEHUE er0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2

27 Bozopox — ai1eMeHT U POCTOE BEIECTBO. bubmoreka [IOK
HaxoxeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMUYECKHUE CBOMCTBA BOJIOPOA. bubnuorexa [JOK
[Tpumenenmne BoI0poa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KUCIOTaX U COJISIX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHus BOAOPO/Ia B JIA00OpATOPUH bubmmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
31 [IpaxTueckas pabota Ne 4 no teme «llomydyenue u bubnuorexa [JOK
coOMpaHue BOJIOPO/Ia, H3YUEHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. n bubmuotexa [JOK
32 MounspHbiii 00BEM ra3oB. 3aKoH ABOTAIpO https://m.edsoo.ru/ffod542e
Beruncnenus o0b€ma, KOIMYECTBA B TBA T
33 o eroC JI-/IIZBGCT(I){f)Mey Ifénzzecflacy BaemZTTe;a Izmaga bubmorexa [TOK
. https://m.edsoo.ru/ff0d55a0
00BEMY
34 peakium na ootose sakons oG oo Bubmnorera LIOK
https://m.edsoo.ru/ff0d5708
ra3oB
35 duznyecKkue U XUMHUYECKHUE CBOMCTBA BOIbI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHaTHe 00 MHIUKATOpPAX ﬁtI/tISJSI:I;I/(r)T:.eeI:jasg).OrIS/ﬁO 45962
37| nenacomienmse pactsops. Macoonar 10 bubmorera LIOK
' https://m.edsoo.ru/ffod5b40
BEII[ECTBA B PaCTBOPE
3 dipurotossene pacrsopos o onpescaéioii BuGmiorera LIOK
N o . https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJIEil paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padora Ne2 o treme «Kucnopo. bubnuorexa [IOK

Boaopoa. Boma»

https://m.edsoo.ru/ff0d6342
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bubmuoreka [JOK

40 Oxcuppl: cocTaB, KIaccu(UKaIims, HOMEHKIATypa https://m.edsoo.ru/ffod664e
a1 [Tony4yeHue u XUMHYECKUE CBOMCTBA KUCIIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCU(pUKALIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XMUMHUYECKHE CBONCTBA OCHOBAHUN bubmorexa LHOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa bubmorexa [TOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHYECKHE CBOMCTBA KHCIIOT bubmorexa [TOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubmuorexa [JOK
MOJIYUCHHSI, XAMHYECKUE CBOMCTBRA https://m.edsoo.ru/00ad9474
o
47 iiii;iﬁ:ﬁ::nifbﬁi;&ag 5(()3 T:BI:ZI iOCHOBHHe bubmorexa LIOK
N https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCAMHEHUM»
48 ['eneTnueckas cBsi3b MEXKy KJaccaMu bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edso0.ru/00ad9a50
49 O00011eHrEe U CUCTEMATU3ALNS 3HAHUN Brbmiorexa LOK
https://m.edsoo.ru/00ad9ch2
Kontponbras padoTta Ne3 o reme "OCHOBHBIE bubmuoteka [JOK
50 9 .
KJIACChl HEOPraHUYECKUX COCIUHCHHA" https://m.edsoo.ru/00ad9ela
o | e s e o Buorra LOK
’ https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
52 [Tepuonunueckuii 3akoH u I[lepuoandeckas cucrema bu6mmoreka [JOK
XUMUYEeCKUX 351eMeHToB J. Y. Menpeneena https://m.edsoo.ru/00ada52c
53 Ilepuoapl, TpymnIibl, NOATPYIIIBI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX sIZIEP. bu6nuoreka [IOK
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N3oTonsl https://m.edsoo.ru/00ada342
55 CtpoeHHE IEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB 1 bubmuoreka [JOK
[Tepuomnueckoii cucremsl 1. . Menneneesa https://m.edsoo.ru/00ada6bc
XapaKTCpI/ICTI/IKa XI/IMI/I‘IGCKOFS) JJIEMEHTA I10 €ro BI/I6JII/IOTeKa HOK
56 ;Ef;i}é:;la Hepuonmrieckoit cucreme /1. 1. 1 https://m.edsoo.ru/00ada824
gr | e Mepuommsceoro o o gty | Busmonea LOK
IpaKIaHUH ’ https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPUIIATEILHOCTh AaTOMOB XUMUYECKUX 1 bubnuoreka [JOK
aneMeHTOB/ Beepoccuniickas mpoBepoyHas pabora https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 | Vommas xumiricckad Caasn . https://m.edséf).ru/OOadac34
60 | KoBaneHTHas mossipHasi XUMHAYECKask CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas XUMUYECKask CBSI3b 1 bubmorexa [OK
https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 | Cremens oxucnenus . https://m.edsg).ru/OOadanS
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubmorexa [IOK
https://m.edso0.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 ﬁggg?/ﬁzziilorﬁ/ma db076
65 Kontponsnas padora Ne4 o teme «CtpoeHue 1 bubnnoreka [JOK
aroMa. XHMHUYECKas CBSA3bY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600IIEeHNE U CHCTEMAaTHU3aIIHS 1 bu6mmoreka [JOK
3HaAHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O01IEHNE U cCTeMaTH3alHs 1 bubnuoreka [IOK
3HAHHH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O00O01IEHNE U cCCTeMaTH3alHs 1 bubnuorexa [IOK
3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoxa Kontpoun- | IIpakTuuec- o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
Hble padoThl | KHe padoThI pecypcbl
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucrtema 1 bubnuorexa [JOK
xuMudeckux saemento JI. . Menaencea https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubnuoreka [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMH4YeCKOU CBS3U U THIIEI bu6mmoreka [IOK
4 N 1 .
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTOpenue u
5 yriyOJieHne 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1accay
Knaccudukanus XuMuueckux peakimi mo bu6mmoreka [IOK
6 1 :
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XMMUYECKOHN PEAKIINU. 1 bubmuorexa [JOK
IToHsSITHE 0 TOMOT€HHBIX M T€TEPOTEHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XUMHUYECKOM paBHOBeCHH. DaKTOPHI
8 BIIUSFOIIME HA CKOPOCTh )I()I/IMI/I‘ICCKoﬁ eaK I/IEI 1/; 1 bubmorexa LIOK
H P PCarhl https://m.edsoo.ru/00adc28c
M0JIOKEHHE XUMHUYECKOTO PaBHOBECHS
9 OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIC PEAKIIHH 1 bubmorexa [IOK
pearh https://m.edsoo.ru/00adcade
10 Teopus >nEeKTPOTUTHUECKON AUCCOIHALIHH. 1 bubnnoreka [JOK
CuiibHBIC U CITA0bIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHsle ypaBHEHUS peaKIni 1 bubmiorexa LOK
P P https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHUN B
N N bubmuoreka [JOK
12 CBETE MpeCTAaBICHUI 00 AMEKTPOTUTHIECKOM 1

JUCColMaln

https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEJICTAB-

bubmuoreka [JOK

13 JICHUH 00 3JIEKTPOIUTHUCCKON JUCCOIMAIIUH https://m.edsoo.ru/00add8b2
14 [TonsiTue 0 ruaponn3e coJien bubmorexa [TOK
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 | O6obmenne u cucteMaTru3anus 3SHaHUN https://m.eds00.ru/00addd12
16 [IpakTueckas pabota Ne 1. «Pemenue bubnnorexa [JOK
IKCIIEPUMEHTAIBHBIX 33121 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 o teme «IEeKTPOTUTH-
17 ‘-IGCKal::[ nnccour;aum[. XUMHUYECKUe peaKIIEH B bubmaorexa LIOK
https://m.edsoo.ru/00addecO
pacTBopax»
18 OO6mrast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubnuorexa [JOK
CBOWMCTBa Ha IPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposojiopoa. CossiHast KUCIIOTa, XUMUYECKUE bubnuoreka [IOK
CBOWCTBA, MMOJIy4YeHHE, IPUMECHEHHE https://m.edsoo.ru/00ade104
[Tpaktuueckas padota Ne 2 o teme «llomydenne bubmuorexa [JOK
20 . . )
COJISTHOM KUCIIOTBI, U3y4UCHHE € CBOHCTBY https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHEHHSIM XUMHYECKUX bubmuorexa [JOK
pEaKIMii, €CIIH OJMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO6mras xapakTepucTuka 31eMeHToB VIA-rpynbt ﬁtﬁ?ﬁ/ﬁiﬁiﬂﬁ/ma de64a
23| cop i <& conmmernt» mpupore. Xunaeerse. ubmoera LIOK
o https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
o4 CepoBogopos, cTpoenue, GpuzndecKkue u bubnnoreka [JOK
XHMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KucnoTa, GU3MIECKUe U bubnnoreka [JOK
25 . .
XUMHUYECKHE CBOHCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKHE pPeaKlnu, JIeXKaII1e B OCHOBE
o | MPOMBIILIEHHOTO croco6a MmoyiydeHus: CepHOi bubnunoreka [JOK

KHCIOTHL. XHUMHUYECKOE 3arpsA3HEHUC Oprxca}omeﬁ
CpCabl COCAMHCHUSAMU CCPLL

https://m.edsoo.ru/00adec8a
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Brrunciienne MaccoBoil 10JIM BBIXOAA IPOTYKTA

bubmuoreka [JOK

27 peakiuu https://m.edsoo.ru/00adec8a
s1 XapaKTEPUCTHK MEHTOB VA-rpymiibl.
28 ggﬁapa(?ﬁ;ocigagmnz ::Ilfplfpo;e (1)143142221(% u bubmorexa LHOK
’ N ’ https://m.edsoo.ru/00adeea6
XHMUYECKHE CBOMCTBA
29 AMMHaK, ero puanvyecKkue 1 XUMUIECKHUE CBOMCTBA, bubmmorexa [{OK
MOJIy4YeHHEe U IPHUMEHECHUE https://m.edso0.ru/00adf004
30 [IpakTueckas padorta Ne 3 no teme «llomyuenue bubnnorexa [JOK
aMMHaKa, U3y4eHHUE ero CBOMCTBY https://m.edso0.ru/00adf180
31 A3oTHas KucioTa, €€ pru3nueckue u XuMUYECKue bubnnorexa [JOK
CBOWCTBa https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
32 KayecTBE MUHEPaIbHBIX yA00peHui. XUMU4ecKoe bubnuoreka [JOK
3arpsA3HEHNE OKPYXKAKOIICH CPeibl COCTMHEHUSIMHU https://m.edsoo.ru/00adf518
azora
35| ntrors, dusccne n e caoficrsa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
oo |Potomsmnms Qoo » e umeers B LOK
' https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYraepoa, pacipocTpaHeHHE B IPUPOJE, bubmuoreka [JOK
bu3nUecKre 1 XUMHUYCCKHE CBOCTBA https://m.edsoo.ru/00adfd9c
OKCE/IL[LI yriaepoja, ux (pusndeckue u XuMHYECKHe Bubmiorexa LIOK
36 | cBoiicTBa. DKOJIOTHYECKHE MPOOIEMbI, CBSI3aHHBIE C )
https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)
37 VYroJibHas KUCHOTA U €€ CONu bubmorexa [IOK
https://m.edso0.ru/00ae006c
SR A - ubmiorera LIOK
.o https://m.edsoo.ru/00ae027e
KapOOHAT-UOH
39 | [lepBoHayaibHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
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BCIICCTBAX KAK O COCAMHCHHUAX YIJICPOJa

https://m.edso0.ru/00ae054e

bubmuoreka [JOK

40 | Kpewmuii u ero cocppmenus https://m.edsoo.ru/00ae080a
IIpakTraeckas ta Ne 5. Pemenue sxcrepu-
41 MS}?Tanbgglxawzzionz JT\rewlse «]gaxiﬁegnimce P Bubnmotexa HOK
https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl H UX COCTUHCHUS
KonTponsnas padora Ne3 no teme «BaxHeiine bubnnorexa [JOK
42 .
HEMETAJUIBI U KX COETUHEHU» https://m.edso0.ru/00ae0e18
OO0mast XxapakTepuCTHKa XUMUUYECKUX AIIEMEHTOB
43 — MeTaJyIoB. MeTainyeckas CBsi3b U bubnuoreka [JOK
MeTaJTHuecKasi KpUCTaJUTNYecKast penéTka. https://m.edsoo.ru/00ae103e
dusnvecKkue CBONMCTBAa METAIJIOB
44 XuMHYECKHEe CBOMCTBA METAJIJIOB. bu6moreka [IOK
DIEKTPOXUMHUYCCKHIA PSi/T HAPSHKEHUH METaIJIOB https://m.edsoo.ru/00ael1156
ue CII bl IT HUS MET B. CIIaBBbL
45 SI?II‘JIIH(?HZHZI(;IOF?O yp(;g::mﬂM XiH\TI;IIJ‘II:CKI/?X g:aK- bubmorexa [TOK
N https://m.edsoo.ru/00ae1156
U, €CITM OJIMH U3 PEareHTOB COJEPKUT MPUMECH
46 [TonsaTHE O KOPPO3UU METAJIIOB bubmorexa [TOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47| enounpie merant https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U KAJTHS bubmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [IlenovyHO3eMeENbHBIC METAILIBI — KAJIbIIUN U bubmuoreka [JOK
MarHui https://m.edsoo.ru/00ael15e8
50 Baxueime coequHEHNS KaJIbLUs Bubmzorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o0meHre 1 cucTeMaTr3amys 3HaHUH
52 | XéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs bubmorexa HOK
https://m.edsoo.ru/00ae1886
53 ITpaktnyeckas padora Ne 6 o teme "XKEcTkocTb bubnuoreka LIOK

BO/JIbI U METOJIbI €€ yCTpaHEHHUs"

https://m.edsoo.ru/00aelae8
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bubmuoreka [JOK

54 | AmomuruH 1 https://m.edsoo.ru/00aelc64
55 AmboTepHBIC CBOWCTBA OKCHJIA U THIPOKCHIA 1 Eggg?/(;;ée%ici(.)rE/OanlCG 4
bu6mmoreka [{OK
26 | Keneso . https://m.edsc]i).ru/00ae1d86
57 Oxcunpl, Tuapokcuasl u conm xkenesa (1) u xenesa 1 bubnuorexa [JOK
(D) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTH3aIIUs 3HAHUIMA 1
o | Mo T 6 T P T | 4 Buerera LOK
1 X COTHHEHTS https://m.edsoo.ru/00ae3de8
Brruncnenust mo YpaBHCHUAM XUMHNYCCKUX peaKHHﬁ,
60 €CIIM OJIMH M3 PEarcHTOB JaH B H30BITKE HITH COJIEPIKUT 1 bubnuorexa [JOK
npuMecH. BeluuciIeHrs MacCoBOM JIOIM BBIXOA https://m.edsoo.ru/00ael1750
MPOJYKTa PEAKIIUH
61 O0001IeHre U cucTeEMaTU3alMs 3HAHUN 1
62 Kontponbras padota Ne4 o teme «Baxxnenme 1
METaJIJIbl U UX COCAUHCHUS)
63 BeniecTBa u maTepualnbl B TOBCEAHEBHOM KU3HU 1 bu6mmoreka [JOK
4eJI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH CpeIbl 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae4270
65 Ponp Xxumuu B pemieHun SKOJOTHYECKUX TPOOIeM 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O600IIeHNE U CCTEMaTU3alUs 1 bu6mmoreka [JOK
3HAHHHA https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00OIIEHNE U CUCTEMAaTH3aIUs 1 bubnuoreka [IOK
3HaHUM https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O01IEHNE U cCTeMaTH3alHs 1 bubnuorexa [IOK
3HaHUU https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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