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bapnaya 2024




IHNOACHUTEJIBHAS 3AIIMCKA

[IporpaMma Mo XMMUU HAa ypOBHE OCHOBHOI'O OOIIEro OOpa30BaHHs COCTaBlieHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOW 0O0pa3oBaTENbHON MPOrpaMMBbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBe (enepanbHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YUYETOM KOHIICTIIIMU MPENOoaBaHus y4eOHOTro MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit Deaepamum.

[TporpamMma 1m0 XUMUU Aa€T TPEACTABICHHE O IIENIAX, OOIICH cTpareruu OO0ydYeHUs,
BOCIIUTAHUSA U Pa3BUTHUA OOYYAIOIIMXCS CpPEACTBAMH Yy4eOHOro MpeIMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COZIEpKaHUE, IPEyCMATPUBACT paclpeAesieHUe ero Mo Kiaccam U
CTPYKTYypUPOBaHHUE T10 pa3zesiaM U TeMaM MPOrpaMMBbl [0 XUMHUH, ONPEesieT KOJINIeCTBEHHbIE
1 KaueCTBEHHBIE XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO M0CJIE10BATEIbHOCTD U3yUEHUS
XUMHH ¢ Y4ETOM MEXKIIPEJAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO mpoliecca,
BO3PaCTHBIX OCOOEHHOCTEN 00yUarouXcs, ONpeeseT BO3SMOKHOCTH IIPeAMETa [l peaiu3aluu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeIbHOW MpOrpamMMbl Ha YPOBHE
OCHOBHOTO 00I1Iero oOpa3oBaHus, a TAaKKe TPeOOBaHUI K pe3yibTraTaM OOy4YeHHs XMMHU Ha
YPOBHE Liesiel U3y4eHHsl NTpeIMeTa U OCHOBHBIX BHJIOB Y4e€OHO-ITO3HABATEIbHOMN NESATETbHOCTH
00ydJaromerocs o OCBOCHUIO y4eOHOTO COJIepKAHUS.

3HaHue XUMHUH CITy>KUT OCHOBOH 17151 (HOPMUPOBAHHSI MUPOBO33pEHHs 00YUaroIerocs, ero
MIpe/ICTAaBIECHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPaAIOT (hOpMUPYEMbIE XUMUEH
MIPEICTABICHHS O B3aUMOIPEBPALCHUAX YHEPTUU U 00 SBOJIIOLIMHU BELIECTB B MPUPOJIE, O MyTIX
pemieHus Ta00albHBIX MPOOJEM YCTOMYMBOIO pPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
9HEPreTUYECKOH, MUIIEBOM U 3KOJIOrHYECcKOi 0€30MacHOCTH, MPOOIIEM 3pPaBOOXPAHECHUSI.

N3ydenue xumuu:

CHOCOOCTBYET pean3alii BO3MOXKHOCTEHN /ISl CaMOPa3BUTUS U (OPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001iel u GyHKIMOHAIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHHME MBIIIICHUS U TBOPYECKHX CIIOCOOHOCTEH o0yuarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4yeOHOM  JAESITENbHOCTH, OKCHEPUMEHTANbHBIX U
WCCIEeIOBATEIbCKIMX YMEHUH, HEOOXOMUMBIX KaK B T[OBCEAHEBHOW JKHM3HHM, TaK H B
npo¢eCcCHOHATBHON JIEATETLHOCTH;

3HAKOMHUT CO CHEIU(PUKONH HAYyYHOrO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOTO
B3TJIiJa HA €AMHCTBO HPUPOJBI M  YEJOBEKa, SBJISETCS OTBETCTBEHHBIM  3TarloM
B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIIIXCS;

crnocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOIO OTHOLIEHUS K €CTeCTBEHHO-HAy4YHBIM
3HaHUSM, K TPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B SKOJOTMYECKOe OOpazoBaHHE
oOyyJaromuxcsi.

JlanHple HampaBiieHUS B OOYYEHHH XHUMHHU OOECICUMBAIOTCS CHEIM(PHUKON conepKaHHs
y4eOHOro MpeaMeTa, KOTOPbIH ABISETCS Ne1arorn4eck aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayK{ XMMHUH Ha ONPENEIEHHOM JTale €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroMMUMHUCS CUCTEMBI NEPBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPTaHMYECKONH XUMHUH U
HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKON XUMUHU.

CrpykTypa coaep:kaHusi IPOTPaMMBbl 10 XUMHU C(HOPMHpPOBaHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ m3yueHuto. CoaepskaHue CKIAIbIBAETCS M3 CHUCTEMBI MOHSATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XUMHUYEeCKOoW peakuuu. OOe 3T CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO TMPUHIUIY MOCIEIOBATEIFHOTO Pa3BUTHS 3HAHUNH Ha OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

Y4EHHUS O CTPOCHHUU aTOMa U XUMHUYECKOU CBSI3U;
IIPEJICTAaBICHUH 00 ANEKTPOIUTUYECKON JUCCOLMAIIMH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHUS paccMaTPUBAIOTCA HAa OCHOBE SMIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCSI TTOCIIE0OBATEILHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOTHSIS
(GyHKIUU 00BSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOIMCTB, CTPOCHHUS U BOZMOKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHHUS U TOTYUYEHHUS U3yUaeMbIX BEIIECTB.

OcBoeHne MNporpaMmbl MO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBISIOIIECH HAYYHOM KapTUHBI MHpPAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HaHHUIO M METOJIaM MO3HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3yUYCHHBIX YUeOHBIX MpeaMeToB: « OKpyKarouui
Mup», «bruonorus. 5-7 kinacce» u «Pusuka. 7 Kinacey.

[Tpu u3yueHUN XUMUHU TPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO
Y3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI. 3ajladya y4yeOHOro mpeaMera COCTOMT B (OpMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHHH — Ba)KHEUIIMUX (DAKTOB, MOHITHI, 3aKOHOB M TEOPETHUYECKHX
MOJIOKCHUH, JOCTYMHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIICHUN K HAyYHBIM METOAAaM IMO3HAHUS MIPH U3YyUYEHUH BEIIECTB U XUMUUYECKUX PEaKIIUi, B
(bopMHUpPOBaHMHM ¥ PA3BUTUU IIO3HABATEIIBHBIX YMCHHA W WX TMPUMCHCHHH B Yy4eOHO-
MO3HABATEIHHON U yueOHO-UCCIIEIOBATENLCKOM AeITeNbHOCTH, OCBOGHUHU TIPAaBHI O€30MacHOTO
oOpalieHus ¢ BeneCTBAMH B IIOBCETHEBHOM KU3HH.

[Tpy m3ydyeHMH XMMHUU Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
MPUOOPENU TaKUE 1IN, KaK:

— ¢opMUpOBaHNE WHTEIJICKTYyallbHO Pa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa3OBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIPHOMY TMPUHSATHIO PEIIEHUH, CIMOCOOHOW aJanmTHpOBAaTHCA K
OBICTPO MEHSIOUINMCS YCIOBUSM KHU3HU;

— HamnpaBJIEHHOCTh OOy4YEHUs Ha CHUCTEMaTH4YEeCKOe NpUOOIEeHHE OO0ydyarommxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEIbHOW  AESATEIbHOCTH, HAay4YHbIM  METOAaM  IO3HaHus,
(hbopMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHrne yCJIOBUH, CHOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYarOIIMMHUCS OIbITa
pPa3HOOOPa3HOM NEeATeNTbHOCTH, TMO3HAHUS W CaMOIIO3HAHMSI, KJITFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHITHH ), UMEIOIINX YHUBEPCATHHOE 3HAYCHHE JUIS PA3IMUHbIX BUIOB JESATEIbHOCTH,

— (hopmupoBanue o0mIeH (YHKIIMOHATFHON U €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
Yuclie yMEHUN 00BSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCTIONb3YsI 3HAHUS U OTIBIT,
MOJTyYEHHBIE TMPU W3YYEHUU XUMHUHU, TIPUMEHATh WX TPHU PEIICHUU TPOoOJIeM B MOBCETHEBHOU
KU3HH U TPYJIOBOM JESTEIBHOCTH;

— ¢opMupoBaHUE y 00yYaIOUMXCSd T'YMaHUCTUUYECKMX OTHOIICHUN, TOHUMaHUs LIEHHOCTU
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU JKOJOTHYECKH I€IeCO00pa3HOro IMOBEACHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 30POBBbS M OKPYXKAIOMIEH MPUPOIHOM
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUYEHHIO, CIIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIIsl ¥ HAMPABJICHHOCTHU JaIbHEHIIIET0 00yYeHHS.

OO6miee ynca0 4acoB, OTBEAEHHBIX /I U3YYCHHUS] XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezielnno), B 9 kinacce — 68
4acoB (2 yaca B HE/ICIIO).



COJEP)KAHUE OBYYEHUA

8 KJIACC
IlepBoHayaibHbIe XUMUYECKUE TOHATUS

[Ipenmer xumuu. Posib XuMUM B KM3HM 4YeJOBEKa. XHMMHsS B cUCTeMe Hayk. Tena u
BemecTra. dusnyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTs. [lorsTre o meTomnax
MO3HaHMS B XUMHUH. YuCThIe BemecTBa U cMecH. CriocoObI pa3/iesIeHUst CMECEH.

ATOMBI M1 MOJIEKYJIBI. XUMUYECKHUE ATIeMEHTbI. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

XuMu4yecKkas (bopMlea. BaneHTHOCTh aTOMOB XMMHYCSCKHX AJIEMEHTOB. 3aKOH ITIOCTOSIHCTBA
coCTtaBa BCUICCTB. OtHocuTtenbpHas atoMmHas Macca. OTHOCHUTENIbHAs MOJICKYJIApHass Macca.
MaccoBas 10JIs1 XUMUYECKOI'0 3JI€MEHTa B COSTMHEHUM.

KonuuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsA3b KOJIMUECTBA, MacChl U YUCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo popmyiaMm XUMUUECKUX COSTUHEHUH.

Ou3nyecKkue M XUMUYECKHE SIBICHHSA. XUMHMUECKas peakuus U €€ MNpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIlecTB. XUMUUeckue ypaBHeHus. Kiaccupukanuss XMMHUYECKUX peakuui
(coenuHeHwus, pa3ioKeHUs, 3aMeIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON TOCYAOH, mpaBwiaMu paboThl B Jabopatopuu U MpuéMamu
oOparmeHust ¢ 1abopaTOpHBIM O0OpPYAOBaHUEM, M3YUCHHE M OMUCAHWE (PU3NYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOMI0AeHNEe (PU3NUECKUX (TUIaBJICHNE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTYIIKE, KMIIEHHE U KOHJIEHCAlUsl BOJbI) U XUMHUUECKHUX (TOpEeHue CBEYH,
MIPOKAJIMBAHUE METHOMN MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAaOI0AeHUE U
OIMCaHKe NMPU3HAKOB MMPOTEKAHUS XUMUYECKUX peaKinii (pa3ioxKeHue caxapa, B3auMoJIeHCTBUE
CepHOI KHUCIIOTHI C XJOpUAOM Oapusi, pasnokeHue ruapokcuaa menu (II) mpu nHarpeBanuw,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM coiu Menu (II), mzydenue crnocoOoB paszaeneHus cMecen:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIMAPUBAHUE, TUCTHULAIMS, XpoMarorpadus,
MIPOBEJICHUE OUYMCTKU IMOBAapEHHOH COJiM, HAOJIOJEHUE M OMHUCAHUE PE3YyJbTaTOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIEIO0 3aKOH COXPAaHEHUs MacChl, CO3[JaHUE MOJEIEH MOJEKYJ
(ITapocTep>KHEBBIX ).

Ba:xHeiinue npeacTraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech rasoB. CoctaB Bo3myxa. Kuciopom — a5eMEHT M IIPOCTOE BEIIECTBO.
Haxoxxnenue xuciopona B npupoze, Gpu3nueckue U XuMHUUECKHe CBOIMCTBA (peakiy TOPEHus).
Oxcupapl. Ilpumenenue xucnopoga. CrocoObl TMOJydeHHs Kuciaopojga B Jjabopatopuu U
npombliuieHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — auIOTpONHAs MOIUPHUKAIHS
KHCJIOPOJIA.

TemnoBoit 3 dekT XUMHUYECKOH peakIuH, TEePMOXUMHUYECKHE YpaBHEHUS, HK30- H
SHAOTEPMHUUYECKHE pPEaKUuu. TOIUIMBO: yrojib M MeETaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
MAPHUKOBOTO P eKTa, pa3pyleHHe 030HOBOTO CIIOS.



Bomopona — anemeHT u mpoctoe BemiecTBo. Haxoxknenrne Boopoa B mpupoae, pusnyeckue
Y XMMUYECKHUE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI osydeHusi. KucioTsl u cou.

ModnsipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacbllieHHbIE U
HEHACBIIIECHHbIE PAacTBOPBL. PacTBOpMMOCTh BemecTB B BoAe. MaccoBast J0Jid BENIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poiab pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOabI B mpHpoze. 3arps3HEHUE NMPUPOIHBIX BoA. OXpaHa M OYHCTKA
NPUPOAHBIX BOJ.

Knaccudukanus Heopranumdeckux coeaunHeHuid. Oxcuapl. Kiaccudukamuss OKCHIIOB:
coseo0Opa3yroriue (OCHOBHBIC, KHCIIOTHBIC, aM(OTepHBIC) U HecoeoOpasyomue. HoMeHnkmaTypa
okcu0B. OU3nUecKre U XUMHUECKHUe CBOMCTBAa OKCUIOB. [loyueHne okcuaos.

OcHoBanns. Kiaccubukaruss OCHOBaHHM: IIENTOYM W HEPACTBOPUMBIC OCHOBAHUSA.
Homenkmarypa ocHoBanuil. @uU3HUECKHE M XHUMHUYECKUE CBOWCTBAa OCHOBaHUM. llomyuenne
OCHOBaHUM.

Kucnotel. Knaccudukanus kucmor. Homenkinarypa kucior. Ou3ndeckne U XUMHUYECKUE
cBoiicTBa KUCHOT. Psan aktuBHocTH MeTauioB H. H. bekerosa. [lonyyenue Kucmior.

Comu. Homenknatypa coneil. @usnyeckue U XUMHUECKue cBoicTBa coseil. [lomyuenue
COJIEH.

I'emeTnueckas cBsI3b MCKY KJIaCcCaMH HCOPTaHNYCCKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpEJIEIICHUE COACPKAHMS KUCIOpoAa B BO3AyXe, MOTyueHUE, COOMpaHue,
pacro3HaBaHUE W HW3YYCHHE CBOWCTB KHCJIOpOJA, HAOJIOJICHUE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHSI BOZHUKHOBEHUS U MPEKpAIICHUsS TOpeHHs (TMoxkapa), 03HAKOMIICHHUE C
o0Opa3lilaMyd OKCH/IOB U ONHMCAHME HX CBOICTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3yu€HHE CBOMCTB BOJopoaa (ropeHue), B3aumojehcTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOHO MCITOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIOACHUE 00Pa3II0B BEIIECTB KOJIMYESCTBOM |
MOJIb, HCCIIEOBAaHHE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3IMYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJIed pPAcTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOJABI C MeTaJJlaMU (HAaTpUeM W KajblueM) (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUANIOB), UCCIEeI0BaHHe 00pa3I[0B HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HAOJIIO/ICHUE W3MEHEHMsI OKPACKW WHIUKATOPOB B PACTBOPAX KHUCIIOT W IENOYeH, M3ydeHHE
B3auMozeiicTBus okcuaa meau (I1) ¢ pactBopom cepHOM KMCIOTHI, KUCIOT C METaJlIaMH, Peakuit
HEWTpamu3alny, MoJIy9eHne HepaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHUE OJHOTO METaJlIa JAPYTrUM
W3 pacTBOpa COJNIM, pEIIeHHE SKCIepUMEHTAbHBIX 3adady mo TeMme «Bauelmme Kiacchbl
HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoauyeckuii 3axkoH u Ilepuoanmyeckas cucrema xumuyeckux diemenros JI. H.
MenaesneeBa. CTpoeHne aToM0B. XUMHYECKAs CBA3b. OKHUCJIUTEILHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBble MOMBITKY KJIACCU(PHUKALIMUA XUMUYECKHUX 3JIeMeHTOB. [ToHATHE O Irpynmax cXoJHbIX
3JIEMEHTOB (ILLEJIOYHbIE U MIETOUHO3EMENbHbBIE METAJUIbI, FAJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(OTepHBIE OKCUIBI U TUIPOKCHUIBI.



[lepuoanueckuii  3akoH. [lepuoguueckass cucreMa XUMHUYECKUX diemMeHToB [l
U. Menneneea. Koporkonepuognas u amuHHonepuoanas (opmbl [lepnonndeckoil cucteMsl
xumuueckux aaeMmeHToB JI. U. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKUA CMBICT
MOPSAIKOBOTO HOMEpa, HOMEPOB IEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DiiekTpoHbl. CTPOEHHE IIEKTPOHHBIX
obosouek atomoB TepBeIXx 20 XuMHYECKHUX dnemeHToB [lepmommueckoir cuctemsr [l.
N. Menneneea. XapakTepUCTUKA XUMUYECKOIO 3JIEMEHTA 110 €r0 M0JI0KEeHMIO B [leproanueckon
cucteme 1. . Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA panyCa aTOMOB XUMHUYCCKUX 3JIEMCHTOB, MCTAJNIMYCCKUX U
HEMETaUIMYECKUX CBOMCTB IO rpyHamaMm 1 nepuogam.

3nauenue Ilepumonnueckoro 3akona u llepuoanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHA HayKd U npakTuku. J[. 1. MenaeneeB — y4€HbI U TpaKIaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monsipHas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMHYECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenens okucieHus. OKUCIUTEIFHO-BOCCTAHOBUTEILHBIC pEeaKkiunu. HpOHCCCBI OKHCJICHUA
u BoccTaHoBIIeHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yueHne 00pa3lloB BEIIECTB METANIOB M HEMETAJIJIOB, B3aUMO/IEHCTBHE THAPOKCHIA [IMHKA
C pacTBOpaMM KHCJIOT M WIEJIOYEH, NPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI (TOPEHHE, PeaKLUHU Pa3IoKEHUs, COSeIMHEHNS).

Meosicnpeomemmuwie ceazu

Peanu3anus MeXIpeaAMETHBIX CBS3€H NPU W3YYEHUN XMMHH B 8 KJIacce OCYIIECTBISETCS
Yyepe3 UCTI0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ MOHATUH, SBISIOIINXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIE TIOHSTHS: HAyYHBIN (pakT, TUTIOTE3a, TEOPHs, 3aKOH, aHaJN3,
CUHTE3, KIacCU(pUKalusi, MNEePHUOIUYHOCTb, HAOIIOJCHHUE, OKCIEPUMEHT, MOJEIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®usuka: wmarepus, aTroM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PalMOAaKTUBHOCTh, MOJICKYJIa, 3JCKTPUYCCKUU 3apsij, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOAHHUE BEIIECTBa, Ias, q)HSH‘I@CKI/Ie BCJINYHMHbI, €AWHUIIBI I/ISMepeHI/ISI, KOCMOC, IIJIaHECTHI,
3BE361, CoHIIE.

buonorus: ¢porocunTes, nbixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IBI, TIOJE3HBIC HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBO M XUMHYECKAs peakuus



[lepmonnueckuit  3akoH. Ilepuogumueckas cuctemMa XUMUYECKHX 3ieMeHTOB  /JI.
N. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XHUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalaus, KaJIbLUS U HUX COCAUHEHUH B COOTBETCTBUM C
I10JIO)KEHHEM IEMEHTOB B [lepuonnueckoil cucteme U CTpOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHUIbl XMUMHYECKOM CBS3M. THUIBI KPUCTALIMYECKHX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKY U BUIA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOICTBa
BEILIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHMYECKUX COCIMHEHHM, TeHeTHYecKas
CBS3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKUX PEaKIHMid 1O Pa3IUYHBIM IpH3HAKaM (10 YHCIY W COCTaBy
y4acCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEINIOBOMY 3D (PEKTy, 10 U3MEHEHUIO CTENIEHEHN OKUCIICHUS
XUMHYECKHX JJIEMCHTOB, 110 OOpaTMMOCTH, II0 YyYacTHUIO KaTamu3aropa). OK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe 0 ckopocTH XUMHYeCKOW peakuuu. [loHsATHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. lIoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
katasnmze. [lonaTre o xumMuueckoMm paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU
PEaKIMH U MOJ0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUHM, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHOM peakunu. CoCTaBI€HUE YPaBHEHUH OKHCIMTEIbHO-BOCCTAaHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a HIEKTPOHHOTO OalaHca.

Teopust 3MEKTPONUTHUECKON NTUCCOUMALMU. DIEKTPOJIUTHI U HEINEKTPoJauThl. KaTuoHsl,
AHUOHBL. MeXaHU3M JUCCOIMAIIUH BEIIECTB C PA3IUYHBIMUA BUJIaMH XUMUYECKOHU CBsA3U. CTeNIeHb
nuccouuanuu. CUbHbIE U cIa0ble SJIEKTPOIUTHI.

Peakiuu monHoro oomeHa. Y ClIOBUS MPOTEKAHUsI PEaKIMid MOHHOTO OOMEHA, TOJHBIC U
COKpall€¢HHble MOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCJIOT, OCHOBAaHUW M COJIEd B CBETE
MpeiCcTaBIeHNl 00 >3JeKTpPOIUTUYECKON auccouuanuu. KadecTBeHHbIE peakluu Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWUYECKUX BEIIECTB —
METa/NIOB M HeMeTauioB (Tpadura M anMasa), CJIOXKHBIX BeEIIECTB (XJopuaa HaTpus),
HCCIEOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHUYECKOM peakuuu OT BO3JACUCTBHUS Pa3IMYHBIX
(hakToOpoB, HCCIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECcCa TUCCOLMALIUN
KHCJIOT, 11I€JI0Uel U coJiel (BO3MOXKHO MCIOJIb30BaHUE BUJIEO MATEPUAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOUINX MpPU3HAKK TPOTEKAaHUS peakiuii MoHHOro oOMeHa (oOpa3oBaHuE Ocajka,
BBIJICNICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI OKUCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX peaKUUi (TOpeHHe, peaklUuu Pas3IoKEeHHs, COSANHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TMOMOIIBI0 KAaYeCTBEHHBIX pPEAKUUWAd Ha HMOHBI, pELICHUE
SKCHEPUMEHTAIBHBIX 3aa4.

HeMeTa/iibl M UX COeTMHEHUS

OO6mas xapakrepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XuUMUYecKHue CBOWCTBA Ha MpHUMepe XJopa (B3aHUMOACICTBHE C MeTajulaMH, HEeMETaJUIaMH,
miesioyamu).  Xnoposopopod. ConsiHast KHMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4EHHUE,
npuMeHeHue. [[elicTBre Xaopa U XJI0pOBOJIOPO/Ia HA OPraHU3M 4esloBeKa. BaxkHe e Xaopuibl
U UX HaXO0XJICHUE B IPUPOJIE.

OO6mas xapakrepuctuka dneMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOSHHsS aTOMOB,
XapakTepHble cTerneHu OokucieHus. CTpoeHne M (pU3MUYecKue CBOMCTBA MPOCTBHIX BEIIECTB —
KHCIIOpO/ia U cephl. AJIOTPOIHBIE MOJU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUUYECKUE CBOMCTBA
ceprel. CepoBopopoj, cTpoeHue, (U3HUYECKHEe M XUMUYECKHE CBOWMCTBA. OKCHABI CEpbl Kak
MPEeICTaBUTENHN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(o0mIue KaK MpecTaBUTENs Kilacca KUCIOT U crierduueckue). XUMUYECKHE PEeaKIny, JIeKaIIue
B OCHOBE IPOMBILIUIEHHOTO CIIOC00a MOMyueHus: CepHOU KUCIOTHI. [IprMeHeHne cepHON KHUCIIOTHI.



Conu cepHOM KMCIOTHI, KayeCTBEHHas peakuus Ha cyib(ar-uoH. Haxoxxaenue cepbl u eé
COCAMHEHUHN B IIPUPOJAE. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCIIOTHBIE AOXK]IH, 3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPALLCHUS.

OOmas xapaktepucTuka 3JeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCIEHHA. A30T, pPaCIpOCTpaHEHHE B IpuUpoJe, (GU3UYECKUe WU
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUIEeCKHe
CBOWCTBa, MoJlydeHue 1 npumeHenue. Conu aMMOHHUS, UX (prU3nUecKue U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ IOJIy4eHHE,
¢usnyeckue M XHMMUYECKHE CBOMCTBa (0OlIMe Kak IpeACcTaBUTENs Kilacca KHUCIOT U
cnenupuyeckne). Mcrnonp3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuid. XuMU4ecKoe 3arpsisHeHHEe OKpY Karolled cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO37yXa, MOYBBI U BOHOEMOB). Docdop, ammorponHbie MOIUGBUKAIIH
tbocdopa, dusznueckue u xumudeckue cpoictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3nyeckne M XUMHUYECKHE CBOKMCTBA, monydeHue. Vcmonp3oBanue ¢ochaToB B KadyecTBe
MUHEpaJbHbIX YI00peHuil.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIEe CTENIEHH OKHCICHHS. YTIIEpOa, alUIOTPONHbIE MOJU(PHUKAIIMU, pACTIPOCTPAHEHUE B
npupoje, pu3nueckne 1 XUMUYECKHe CBOMCTBA. Ancopouusi. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (pU3MUecKue U XMMUYECKHe CBOMCTBA, JEHCTBHE HA YKUBBIE OPraHU3MBI,
MOJy4YeHHe W MPUMEHEHHE. DKOJIOTHUECKHEe MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIOTE3a IJ100aJbHOr0 MOTEINICHUs KJIMMaTta, MapHUKOBbIM 3¢ dekt. YrompHas kuciaora u eé
coNM, X (PU3MYECKHEe M XHMMHUYECKHE CBOWMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakius Ha KapOOHaT-MOHBL. Mcnonp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIICHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHayabHBIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHHAX YIJepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, TIIMIEPHUH, YKCYCHas KucioTa). [lpupoaHbie HCTOUYHUKN
yTI€BOAOPOAOB (Yroiib, MPUPOIHBINA ra3, HePTh), IPOIYKTHl UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY M MPOMBINUIEHHOCTH. [ToHsITHE 0 OMONOrMYecKH BaKHBIX BEIIECTBAX: JKUpaX, Oeikax,
YyIIEBOJAaX — M HMX POJIM B KU3HU 4eJoBEeKa. MaTepuaiabHOE €JUHCTBO OPraHUYECKUX H
HEOPraHNYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, TMOJIY4YEHHE U TPHUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEBOM kuciioTe. CUIIMKAThI, UX UCIIOIb30BAHKE B OBITY, B IPOMBIIIIEHHOCTU. BaxxHeimune
CTPOUTETbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, ene300eToH. IIpobiemMbr
0€3011aCHOT0 MCTIOJIb30BAaHMSI CTPOUTEIBHBIX MATEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHne 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEICHHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIOJCHHE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIUHEHUI (BO3MOXKHO
WCIIOIB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C 0O0pa3laMy XJIOPUAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M e COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHANIOB), HaONIOfeHHWEe Tpolecca OOYyIVIMBaHUS  caxapa IoJ  JeicTBueM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHUE XUMHUUYECKHUX CBOMCTB pa30aBICHHON CEPHOMN
KHUCJIOTHI, IPOBEIEHUE KAYEeCTBEHHOH peakuuu Ha cyinb(aT-MoH U HaONIoeHUe NpH3HaKa eé
MPOTEKaHHs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBAMH a30Ta, (ocdopa W UX COCAUHEHHH
(BO3MOXHO HCTIOJB30BaHUE BUACOMATEPHAIIOB), 00pa3IiaMu a30THBIX U POoCPOPHBIX YI0O0pECHHIH,
MOJIy4€HHE, COOMpaHHEe, paclloO3HAaBaHUE M H3YYEHHME CBONCTB aMMHUakKa, IPOBEIACHUE
KayeCTBEHHBIX peakI1ii Ha MIOH aMMOHHUS U (pocdhaT-noH U U3ydeHHE NPU3HAKOB UX NMPOTEKAHUS,
B3aMMOJICHCTBUE KOHLECHTPUPOBAHHON a30THON KHUCIOTHI C MEJbI0 (BO3MOXKHO HCIOJIb30BaHUE
BU/IEOMATEPHAIOB), M3Y4YEHHE MOJENeH KpUCTAUIMYECKUX peléToK ajnmasa, rpadura,
¢byiepena, 03HAaKOMIICHHE C TPOLIECCOM aZCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yII€M M yCTPOWCTBOM NPOTUBOra3a, MolydyeHue, coOupaHue, paclio3HaBaHUe U U3yUYeHHE CBOMCTB



YTJEKUCIIOr0 ra3a, MpOBEACHHE KaueCTBEHHBIX peaklMii Ha KapOOHAaT W CHJIMKAT-HOHBI U
W3yYy€HHUE TMPU3HAKOB WX TNPOTEKaHUs, O3HAKOMJICHHE C TPOAYKUMEW CUIMKATHOU
MIPOMBIIIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeime HeMeTasuibl U UX
COCIMHEHUS.

MeTtaniabl M X cOeIMHEHUS

OO6m1as xapakTepuCTUKA XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX TOJIOKEHUS
B [lepunoanyeckoii cucreme xumuueckux snemMeHtoB JI. M. MennaeneeBa U CTPOCHHUS aTOMOB.
Crpoenue metamioB. Metaminyeckas CBSI3b M METAJUIMYECKass KpHUCTAJIMYECKas pEHIETKa.
DNEKTPOXUMHUUECKH psif HampsHKeHUH MeTayuioB. (du3nueckre M XUMHUYECKHE CBOMCTBA
MeTtautoB. OOmme crmocoObl moTydYeHus] MeTauioB. [IoHATHE 0 KOPPO3HH METAJNIOB, OCHOBHBIE
crocoObl 3almUThl UX OT Koppos3uu. CmiaBbl (CTanb, YYTyH, JIOPAIOMHHHNA, OpOH3a) M HX
MIPUMECHECHHE B OBITY M MTPOMBIIIJICHHOCTH.

[enouynble MeTaIbl: MOJ0XKeHHe B [lepuonnyeckoil cucteMe XUMHYECKUX IeMEHTOB /.
W. MenneneeBa, CTpoeHHE WX aTOMOB, HaXxOXACHUE B mpupoae. PuU3nyUecKre U XUMHUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpud u Kanus. [IpumeHeHue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHUIA.

[[enouno3emenbHbIE METAUIBI MAarHUH U KaJIbLIMI: To0keHue B [lepnoanueckoil cucreme
xuMuueckux sneMeHtoB [[. M. MeHneneeBa, CTpoeHUE MX ATOMOB, HAaXOXKJIECHHE B IMPUPOJE.
®u3znueckue U XMMHYECKUE CBOMCTBA MarHus M KaibliMsl. BaxHeimne cOeIMHEHUs KalbIUs
(oxcum, rugpokcua, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS .

Amomunuii: nonoxenue B Ilepuoanueckoil cucremMe XuUMHUYECKHX 3yeMeHToB [/l
N. Menneneesa, cTpoeHue aToMa, HAX0XkICHHUE B Tipupoie. Pu3nueckre U XMMHUYECKHUE CBOMCTBA
anmroMuHUs. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCHIA ATFOMHHHUS.

Keneszo: mnonoxenne B Ilepuoguueckord cucremMe XHUMUYECKUX dyeMeHTOB /I,
N. Menneneesa, cTpoeHUE aTOMa, HAXO0XKIEHHUE B Iipupoae. Pu3nuecKkue U XMMHUYECKUE CBOMCTBA
xene3a. Okcuapl, runpokcunsl u conu kenesa (II) m xenesza (III), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3IiaMi METAJJIOB U CIUIABOB, UX (DU3MUYECKHUMH CBOMCTBAMH, U3yUEHUE
Pe3yIbTATOB KOPPO3UU METALIOB (BO3MOKHO MCITOJIH30BAHNE BUIEOMATEPHAIOB), 0COOEHHOCTEH
B3aMMOJCHCTBUA OKCHAA Kajblusi M HATpus C BOJOM (BO3MOXHO MCIOJIb30BAaHUE
BHJICOMAaTEpPHAJIOB), HMCCJEIOBAHHE CBOWCTB JKECTKOW BOJBI, MpOIlECCa TOPEHHUS JKele3a B
KUCIOposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPHANIOB), TMPU3HAKOB  MPOTEKaHUS
KAaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KajablUs, aIIOMUHMS, IUHKa, kene3a (II) u xenesza
(IIT), menu (II), HabmrogeHEe M OMUCAHKE MPOIECCOB OKPAIIUBAHMA IJIAMEHH MOHAMHU HATpHs,
KaJusl U Kanblus (BO3MOXKHO HCIIOJNb30BaHHE BUIAEOMATEPHAJIOB), UCCIeT0BaHuE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA aTFOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTAJIBHBIX 33/1a4 10
TeMe «BakHelne MeTaibl U UX COSJUHEHUS».

XuMus M OKpy:Kaoumas cpeaa

BemecTBa 1 mMaTtepuaibl B IOBCEAHEBHOM U3HM 4elloBeKa. bezonacHoe MCronb30BaHuE
BEIICCTB M XUMHYECKHX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKHX O0XKOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPYXKalollel cpeabl (MpeaeabHas JOMyCTUMas KOHIICHTpaIus
BemecTs, Aanee — [1/1K). Posb XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIeM.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEPUAIbI).

Meoscnpeomemmuoie ceasu

Peanuzamus MexXnpeaMeTHBIX CBsI3ed MPU M3YUYEHUM XUMHUU B 9 KIlacce OCYIIECTBISETCS
Yyepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U TTOHITHH, SBIISIOITUXCS
CUCTEMHBIMU JJIs1 OTJIENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.



OO01re ecTeCTBEHHO-HAYYHbIE TTOHATHS: HAy4HbIH (DaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCU(pUKaLUs, MEPHUOJUIHOCTh, HAONIOJACHHUE, JKCIICPUMEHT, MOJICINPOBAHUE,
H3MepeHue, MOIelib, IBJICHHE, TAaPHUKOBLII 3(pPeKT, TEXHOTIOTUsI, MaTepUaIbI.

®dusnka: martepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKHM 3apsl, TMPOBOJHUKH, IOIYINPOBOJAHUKH,
TUDIIEKTPUKHY, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAITMUECKasl PeIIETKa, CIUIaBbl, ((U3NUECKHE BETUYUHBI, €TUHHUIIBI
HU3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢gorocunres, apixanue, Ouocdepa, 3KocHcTeMa, MHUHEpAJIbHBIE YI0OpEeHUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

['eorpacdus: atmocdepa, rugpocdepa, MUHEpAbl, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOTIAeMbIE,
TOTUIMBO, BOJIHBIE PECYPCHI.

[VNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUS IIPOI'PAMMBI 110 XMMHWU HA
YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATHBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHUs IOCTUTAIOTCS
B X0/i¢ 00yUeHHs] XUMHUH B €JMHCTBE Y4eOHON M BOCITUTATENBHOM JESTETbHOCTH B COOTBETCTBUU
C TPaJAULIHOHHBIMU POCCUNCKUMH COLMOKYJIBTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH,
NPUHATBIMU B OOINECTBE MpPaBUJIAMM M HOPMAaMM IOBEACHUS M CIIOCOOCTBYIOT IpoLeccaM
CaMOIIO3HaHHUs, CAMOPAa3BUTHUS U COLUATM3AINH 00YyYarOIINXCS.

JIM4yHOCTHBIE pPE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCSA
CHUCTEMOM NO3WUTUBHBIX LIECHHOCTHBIX OPHMEHTALMH M PACUIMPEHHE OIIbITA JIESITEIIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

LIEHHOCTHOI'O OTHOIIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacjeIuio, MOHUMAaHMs 3HAUYEHHS XUMHYECKOW HAyKd B KU3HU COBPEMEHHOro OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(pOpMAIMeld O MEepeOBbIX JOCTHXKEHUSX U OTKPBITUSAX
MHPOBOM M OTEUECTBEHHOW XMMMHHU, 3aUHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSAX 00 YCTpOHCTBE
MHUpa U 00IECTBA;

2) rpaXJaHCKOTO BOCITUTAHHS:

IIPEACTABICHUS. O COLMAIBHBIX HOpPMax M IMPAaBWIAX MEKIWYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOM, Yy4yeOHO-
HCCIIEI0BATENILCKOM, TBOPUYECKON U JPYTrUX BHJAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€SITEIbHOCTH IIPU BBIOJHEHUH Y4YEOHBIX, IO3HABATENIbHBIX 3a/1a4, BBHIIOJIHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM Y4EOHBIX POCKTOB, CTPEMJICHHUS! K B3aUMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IpoLecce ITON y4eOHOH IesTeIbHOCTH, FOTOBHOCTH OLEHUBATh CBOE
IIOBEJICHUE U MOCTYIIKA CBOUX TOBAPUIIEH € ITO3ULIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHHS MOCIIEACTBUM MTOCTYIIKOB;

3) IIEHHOCTH HAYYHOTO IMO3HAHMS:

MHUPOBO33PEHUYECKUE  IPEACTABICHUS O  BEUIECTBE W XMMHMYECKOHM  peakluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIISIOIIME OCHOBY JUIS
MIOHUMAaHMsI CYITHOCTH HayYHOM KapTHHBI MUPA, IPEICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOBI, B3aUMOCBA3SIX YEJIOBEKA C IPUPOAHOU CPENOH, O POJIM XUMHUU B TIO3HAHUU
9TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIC MOTHUBBI, HAIIPaBICHHBIE Ha IIOJIy4YEHHE HOBBIX 3HAHMM 110 XHMWH,
HEoOXOoAMMBIE Ul OOBACHEHHMsS HAOJI0JaeMbIX IPOLECCOB U SBJICHWH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KyJIbTYPhl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C yueOHBIMM TEKCTaMH, CIIPAaBOYHOH JMUTEpaTypo, AOCTYNHBIMH TEXHHYECKUMH CpEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOYYEHHIO W TO3HaHHWIO, JII0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, MPOSKTHONH M MCCIENOBATEIbCKON NEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJICHHOCTH U YPOBHS 00yueHUs B AaJbHEHIIEM;

4) hopMHUPOBaHUS KYJIBTYPHI 37J0POBBSI:

OCO3HAHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3710POBbIO, YCTAHOBKH
Ha 370pOBBIH 00pa3 >KWU3HMU, OCO3HAHUE IIOCICICTBUH WM HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOyieHHsI aJIKOToJisI, HApKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIONEHUS TPaBHII
0€30MacCHOCTH NP OOPAIIEHUH ¢ XUMHYECKUMU BEIIECTBAMH B OBITY M PEATbHOM KU3HU;

5) Tpy10BOTO BOCIIMTAHHUS:

UHTEPEC K MPAKTUICCKOMY M3YUYCHHIO TTpodeccHii U Tpyaa pa3IimdHOro poja, yBaKEHUE K
TPYAY U pe3yJbTaTaM TPYI0BOU AEATEILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHMA TI0 XHMHH, OCO3HAHHBIA BBIOOP WHIMBHUIYAILHOW TPACKTOPHH TIPOJIOKEHUS
o0pa3oBaHUsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHUH, OOIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YyCIemHoW Mpo(ecCHOHAIBHON JEITeIbHOCTH W Pa3BUTHS
HE0OXOIMMBIX YMEHU, TOTOBHOCTh a/IallTUPOBAThHCS B MPOGECCUOHATILHOMN Cpelie;

6) 9KOJIOrMYECKOr0 BOCIIUTAHHS:

HKOJIOTMUYECKHU 11e71ecCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHHS, MOHWMAaHHE IIEHHOCTH 3I0POBOTO M 0e30macHOro odpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TCHUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHNs paBUil O€30MacHOT0 MOBEACHUS U paboTe ¢ BEllleCTBaMH,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 3T0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOJTy9IaeMbIe TPU U3YYSCHUN XUMUH, JJI PEIICHUS 3a1a4,
CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOJHON CpEeNoM, NS TOBBIIICHUS YPOBHS 3KOJIOTHYECKOU
KYJIbTYPBI, OCO3HAHHUS II00ABHOTO XapaKTepa dKOJOTHYECKHUX MPOOJIeM H IyTeH MX PEIIeHUs
MOCPEJICTBOM METO/I0B XMMHH, YKOJIOTHUECKOTO MBIIUICHHS, YMEHUS PYKOBOACTBOBATHCS UM B
[T03HABATEbHOW, KOMMYHHUKAaTUBHOM M COLIMAJIBHON IIPAKTHUKE.

METAIIPEJJMETHBIE PE3VJIbTATDI

B cocraBe wMerampenMeTHBIX pe3yJdbTaTOB BBIACISIOT 3HAYMMbIE I (OPMHUPOBAHUS
MHPOBO33PEHHsI OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHs, MPUHIINI, THMOTe3a, GakT, CUCTEeMa,
MPOILIECC, PKCIEPUMEHT U APYTOE.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATHX MpeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAy4HOW KapTWHE MHpa, ¥ YHHBEpCaJIbHbIE yueOHbIE NEHCTBUS (TIO3HABATEIbHEIC,
KOMMYHHKATHUBHbIC, PETYJISATUBHBIE), KOTOpble oOecrnedynBaroT (OPMHUPOBAHME TOTOBHOCTHU K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHHUIO YICOHOM 1eATeIbHOCTH.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIE ACHCTBUS

bazoBrie Jormueckue AciCTBU:

YMEHHUS HCIIONIb30BaTh NPHUEMBI JIOTMYECKOTO MBIIUICHUS TPH OCBOCHHMHM 3HAHHM:
PaCKpbIBATh CMBICII XUMHUUECKUX MOHSATUHN (BBIICIATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIIUBATD
B3aUMOCBSI3b C JIPYTHUMH TIOHSATHSMH), HCIIOJIb30BaTh TMOHATHSA IJI OOBSCHEHUS OTIEIBHBIX
(haKTOB U SBJICHU, BRIOUPATh OCHOBAHUS U KPUTEPHUH TSI KITACCU(PUKAIINY XUMUIECKHIX BEIIECTB
U XUMHYECKHUX PpEeaKIUii, YCTaHABIMBATh NMPUYMHHO-CIIEICTBCHHBIE CBS3U MEXKIYy OOBEKTaMH
W3YUY€HHUS, CTPOUTH JIOTMUECKHUE paCCYXKACHUS (MHAYKTHUBHBIC, NEyKTUBHBIC, MO AHAJIIOTHH),
JIeJIaTh BRIBOAGI H 3aKJIIOYEHU,

YMEHHE MPUMEHSTHh B TMPOIIECCE MO3HAHUS MOHATUSA (MPEAMETHBIE M METalpeIMETHHIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHUMHH, NPeoOpa30oBBIBATH ILIUPOKO
MIPUMEHSAEMbIC B XUMHH MOJEJIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XxuMHuueckass (GopMyna ¥ ypaBHEHHE XHMHUYECKONW peaklUuu — TMpU pEHIeHuH ydeOHOo-



MO3HABATENbHBIX 3a7ad, C Y4Y4ETOM OSTUX MOJENbHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKU M3yYaeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XMMHUYECKHX peakluil, BbISBIATh OOIIME 3aKOHOMEPHOCTH, IIPUYMHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSIX.

bazoBsele uccnenoBaTenbckue qecTBU:

YMEHHE HCII0JIb30BaTh IOCTaBJIEHHBIE BONPOCHI B KAueCTBE MHCTPYMEHTA MO3HAHMS, a
TaKXKe B KayecTBE OCHOBBI [UId (OPMUPOBAHUS TUIIOTE3bl IO IPOBEPKE IPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHMIA;

npuoOpeTeHue OIbITa MO IUIAHMPOBAHUIO, OPraHM3ALUU U HPOBEACHUIO YUYEHUUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JJ0M MPOIIECCa, CAMOCTOSATEIbHO IPOrHO3UPOBATh €T0
pe3yabTar, (opMyIHpoBaTh OOOOIIEHMS M BBIBOABI IO pe3yJbTaTaM HPOBEAEHHOIO OINbITA,
WCCIIEZIOBAHUSI, COCTABIIATH OTYET O MPOAETAHHOM padoTe.

Pa6ota ¢ undopmariueii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETHPOBATH HH(POPMAIHIO PA3TUYHBIX BUIOB
1 GOpM IpeJICTaBICHUs, [T0JyYaeMyIO U3 Pa3HbIX HICTOUHUKOB (HAYy4YHO-TIOMYJIsIpHAs JIUTepaTypa
XMMHUYECKOI'0 COJEpKaHus, CIIpaBOYHbIE TocoOus, pecypcbl UHTepHETa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE IPUMEHATH Pa3IMYHbIe METO/IbI U 3alpOChl PU MOUCKE U 0TOOpEe MH(OPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBIIOJIHEHUS YYEOHBIX M TO3HABATEIbHBIX 33134
ONpeeNIEHHOr0 THMa, NMPUOOPETEeHHE OmbiTa B 00JIACTH HCIHOJB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIHH, OBIAJCHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAHUSI PA3JIIMYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (OpMy TpeicTaBlIeHUs
uHGOpPMAlMM U WUIIOCTPUPOBATH pEIlaeMble 33Jayd HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
Ipyrumu popmamu rpauku U UX KOMOWHAIUSAMUY;

YMEHHE HCIONb30BaTh M aHAJIM3UPOBATh B Mpollecce Y4eOHOH U HCCIE0BaTENbCKOM
NEeSATENBHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341iCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY>KaroIel IPUPOJHON CPEIBI.

KoMMyHHKaTHBHBIC YHHBEpCATbHBIC YICOHBIC TCHCTBUS:

yMEHHS 3a/laBaTh BOMPOCHl (B XoAe auanmora W (WIH) AUCKYCCHU) 1O CYIIECTBY
oOcyxaaeMoil TeMbl, (OPMYIHPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIIBHO BBIMIOJTHCHHS
MPEIIOKEHHOM 3a/1a4H;

YMEHHS MPEICTaBIATh NOJYyUYEHHBIE Pe3yIbTaThl MO3HABATEIBHOMN JESITEIbHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTALUI0 PE3YJIbTATOB BBIMOIHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (J1a00OpaTOPHOTO ONBITA, Ja0OPATOPHOW pPAOOTHI MO MCCIICAOBAHHIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOCKTA);

yMeHHsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOI IMO3HABAaTEIbHON U
HCCIEIOBATEIbCKON JIEATeTbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MPoOJieM Ha OCHOBE yuéTa
Oo0IIMX HMHTEPECOB W COIVIACOBAHMS MO3MIMKA (0OCYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBD), KOOPAWHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICIICHUE KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOHN PabOThI U JIpyTHe).

PerynsTuBHbIC YHUBEpCATbHBIC yUCOHBIC JICHCTBHUS:

YMEHHE CaMOCTOSITEJILHO OMNPENENATh 1NN ACATEIbHOCTH, TJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JACSATEIHLHOCTh, BBIOMPATH
HanOosee 2 (PEeKTUBHBIE CITOCOOBI pEIICHUS YUYSOHBIX M TTO3HABATEIIbHBIX 33/1a4, CAMOCTOSITEIIBHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPETI0KEHHBIN aITOPUTM JIEUCTBUM TPHU BBINOJHEHUY 33 JaHHUI
C y4€TOM TOJyYeHHUs HOBBIX 3HaHHM 00 H3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHUBATh COOTBETCTBUE IMOJYUYCHHOTO PE3yJbTaTa 3asBICHHOMN 1EH, YMEHUE UCIIOIb30BaTh U
AHAJM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3aJIlaHUM.



I[MPEAMETHBIE PE3VJIBTATDI

B cocrtaBe mnpenMeTHBIX pe3ydbTATOB IO OCBOSHHUIO OO0S3aTEIBHOTO COACP)KAHUS,
YCTQHOBJICHHOTO JaHHON (exepanpbHONH pabouell MporpaMMoM, BBIIEIAIOT: OCBOEHHBIE
0o0yyaromMMHUCsl Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUH, crenuduyeckue s
peaMeTHON o0nacT «XUMUS», BUIBl JIEATEIBHOCTH IO IOJIYYEHHUIO HOBOT'O 3HAHUSA, €ro
MHTEPIpETAINH, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CHTYAIIHsX.

K konmy oOydeHus B 8 Kiacce MmpeiMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

pPacKpbIBaTh CMBICH OCHOBHBIX XHMHMUYECKUX IOHATHUMA: aTOM, MOJEKYJda, XUMHUYECKHM
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, CMECh (OAHOPOAHAS W HEOJAHOPOJIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJsIpHas mMacca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasl JOJISI XMMHUYECKOTO JJIEMEHTa B COCIMHEHHH, MOJIIPHBIN 00BEM,
OKCHUJ, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMHYECKas
peakmusi, KiacCU(pUKAIUs PEaKUUid: peakluu COEIUHEHHUs, PEaKIUU pPa3I0KEeHUs, pPEaKIuu
3aMeIleHus], peakui 00MeHa, 3K30- U YHIOTEPMUYECKUE PEAKIIUH, TETIOBOM YPPEKT peakiiuu,
SIIPO aTOMa, AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTAlIb, PaIMyC aToOMa, XUMUYECKAs CBS3b,
MOJISIPHAsT M HETMOJSIpHasl KOBaJE€HTHasi CBSI3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PacTBOp,
MaccoBast 10J1s1 BenecTBa (MPOIEHTHAsI KOHIICHTPAIINS ) B PACTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSATH 3T MTOHATUSA
TIPU OTIMCAHUH BEIIECTB M MX MPEBPAICHUH;

HCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsSi COCTaBICHUs (POPMYTT BEIIECTB U YpaBHEHHIA
XUMHUYECKUX PEAKIUM;

OTpeJIeNIATh BaJCHTHOCTh AaTOMOB DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTETCHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COSAUHEHUSX, TIPUHAITIEKHOCTH BEIIECTB K OMPEACIEHHOMY
KJIAcCy COeMUHEHHH To ¢dopMyliaM, BHJl XUMHUYECKOW CBs3M (KOBAaJlGHTHass W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica Ilepuogumueckoro 3akona [[. WM. MenneneeBa: IeMOHCTPUPOBATH
MMOHUMAaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[Tepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, OCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOraapo;

OTHCHIBAThH M XapaKTepru30BaTh TabmuuHyio hopmy [lepruonndeckoil CHCTEMBI XUMHYECKUX
3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas nmoArpynmna (A-rpymnma)» u «mobdounas noarpymnmna (b-
rpymnmna)», Majible U OOJBIIHNE IEPHOIbI, COOTHOCUTH 0003HAYCHHUS, KOTOPBIC UMEIOTCS B Ta0JIHIIe
«Ilepunognueckass cucrema xumuueckux osnemeHToB J[. WM. MenneneeBa» ¢ 4YHCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTAaB W 3apsin sapa, odiiee
YHCIIO 3JIEKTPOHOB M PaCHpeIEICHUE UX 0 SJIEKTPOHHBIM CIIO0SIM);

KIIACCU(PUIIUPOBATh XUMHUYECKHE JJIEMEHTBI, HEOPraHWYECKUE BEIIECTBA, XHUMHUYCCKUE
peakuuu (1Mo YUCTy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY (D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIAaCCOB, MOJATBEpXkAasi ONUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHEHHIl COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAauye€CTBEHHOIO COCTaBa,
BO3MO’KHOCTH NIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO d3JIEMEHTa 1Mo (opmylie COEIUHEHHUs, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHHIO XUMUYECKOMN peaKuu;



MPUMEHATh OCHOBHBIC OMNEpPALMUd MBICIUTENBHON JAESITeNbHOCTH — aHalh3 W CHUHTE3,
CpaBHEHHE, OO0OOIEHUE, CHUCTEeMATH3AIMI0, KIACCU(UKAIUIO, BBIABICHUE MPUIHMHHO--
CJIEJICTBEHHBIX CBS3€H — JIJIsl U3yUYEHHUsI CBOIMCTB BEIIECTB M XUMUYECKUX PEAKIIUN, €CTECTBEHHO-
HAay4YHbIE METOJbI TO3HAHWS — HAONIONCHUE, H3MEPEHHE, MOJCITUPOBAHUE, OSKCICPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ),

ClIeOBaTh MpaBWJIAM  IIOJIb30BAHHUS ~ XUMHUYECKOW TOCYAOW ©  JTaOOpPaTOpHBIM
0o0opyA0BaHUEM, a TaKXKe MPaBHIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU
[0 BBIMOJHEHUIO JTa0OPATOPHBIX XHMHUYECKHX OIBITOB IO TMOJYYCHHUIO W COOMpAHUIO
ra3000pa3HbIX BELIECTB (BOAOPOJA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OIMpPEIeIEHHOM
MAacCOBOM JOJIEH pAcTBOPEHHOIO BEIIECTBA, IUIAHWUPOBAaTH MW IIPOBOJUTH XUMHUYECKHE
9KCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, ¢peHondTanenH, METHIIOPAHXK U JPYTHE).

K xonmy oOyuenus B9 kiacce nmpeiMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHSATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYyJla, HOH, KaTHOH, AHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BaJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIECHMS, XHMHUYECKas pEaklus, XUMHUYEeCcKas CBS3b,
TEIUIOBOM 3(PPeKT peakiuu, MoJib, MOJISIPHBIA 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPONIUTUYECKAsT TUCCOLMAIMS, PEaKIMM HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe
paBHOBeCHE, 00paTUMBbIe M HEOOPAaTUMBbIE pEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIH,
OKHUCJIUTEb, BOCCTAHOBHUTEJb, OKHUCICHHE M BOCCTAaHOBIEHUE, AJUIOTPOMUs, amM(pOTEepHOCTH,
XUMHUYECKasi CBS3b (KOBaJEHTHAs, WOHHAs, METaJuIMYecKas), KpHCTaJUIMYecKas pemérka,
KOppO3Usi METAJUIOB, CIUIABbI, CKOPOCTb XHWMHMUYECKOM peaKkIuu, NpelesibHO JOIMyCTUMAas
koHneHnTpauus [TIK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHN U IPUMEHSATH 3TH MTOHATUSA
TIPU OTIMCAHUH BEIIECTB M UX MPEBPAICHUH;

HCIIONIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsSi COCTaBJICHHs (DOPMYIT BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

ONPENIENATh BAJIEGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKHX 3JIEMEHTOB B COEIMHEHUSAX
Pa3IUYHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIECTB K OMPEIENIEHHOMY KJIACCy COEIMHEHUH IO
(dhopMyaM, BII XUMUYECKON CBSI3H (KOBAJIGHTHAS, MOHHASI, METAJUTUYECKas) B HEOPTaHUIECKUX
COCJIMHEHUSX, 3apsA]l MOHA 10 XUMHUYECKOH (opmysie, XapakTep cpeabl B BOJHBIX PAacTBOpax
HEOPraHUYECKUX COCAUHEHUN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona [[. M. MenaeneeBa u 1eMOHCTPUPOBATh €ro
MOHMMAaHHE: OMHCHIBATh M XapaKTepu3oBaTh TabauuHyro ¢opmy Ilepruogudeckoil CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3linyaTh MOHSATHUS «TJaBHas moArpymnmna (A-rpymnmna)» U «rnoOouHas
noarpynmna (b-rpymma)», maneie u OoNibIIMe TEPUOABI, COOTHOCUTH 0003HAYECHHS, KOTOPHIE
UMEIOTCA B TMEPUOAMYECKON TaliHile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHAYECKHX JIEMEHTOB (COCTaB U 3apsi[ SApa, 00IIee YUCIIO JIEKTPOHOB U pacipeaesIeHHE UX 10
ANEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U
UX COCJAMHEHUHN B Mpejenax MalbIX MEepUOJOB M TJABHBIX MOATPYII C YYETOM CTPOCHHUS HX
aTOMOB;

KJIacCU(UIIUPOBATh XUMHUECKUE DIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XHUMHYECKHE
peakuuu (1Mo YMCIy M COCTaBYy YyYacTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3ddexTy, mo
M3MEHEHHUIO CTENEHEN OKUCIECHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME U CreHUPUIECKHE XUMUUECKHE CBOMCTBA MPOCTHIX
Y CJIO’KHBIX BEIIECTB, OATBEPIKIAsi OMMCAHUE PUMEPAMU MOJICKYJISIPHBIX Y HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

COCTaBJISITh YPAaBHEHUSI SJICKTPOJUTHUYECKOW JTHCCOLMALMM KHUCIJIOT, LIEJI0YEH U COJIEH,
TOJIHBIE M COKpAIIEHHBIE YpaBHEHUS peakUuid HOHHOrO OOMEHa, YpaBHEHMS pEeaKIIMid,



MOATBEPKIAIONINX CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXKAY BEIIECTBAMHU Pa3IMUHbIX
KJIaCCOB;

pacKkpblBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNd MOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PeaKluii;

IIPOrHO3UPOBATh CBOWMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTH
MIPOTEKAHNS XMMHUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUMCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJTIO
XHUMHUYECKOTO 3JIeMEHTa 1o (opMyJie COSAMHEHHs, MAacCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOAMTDH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakinu;

coOmonaTh MpaBWja  TOJB30BAHMS  XUMHUYECKOM TOCYyIol ¥ J1a0opaToOpHBIM
o0opyZ0BaHKEM, a TAKXKE MPaBHia 0OpaIlleHus ¢ BEIIeCTBAMH B COOTBETCTBUH C MHCTPYKIUSIMU
10 BBIMOJIHEHUIO JA0OPAaTOPHBIX XHMHUYECKHX ONBITOB IO TONYYEHHUIO H COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOJMTH PEAKLMHU, IMOATBEP)KJIAIOLIME KayeCTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOpUI-, OpoMuI-, UOAMI-, KapOoHatT-, ocdar-, cummkar-,

CyJII)(baT-, TMAPOKCUA-NOHBI, KaTHUOHBI AMMOHUA u HMOHBI HN3YYCHHBIX MCTAJLJIOB,
NPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOpPAX HCOPIraHUUCCKUX BCHICCTB;
IMPUMCHATE OCHOBHBIC OIICpalvn MBICITATEIbHOMN JACATCIIPHOCTH — aHaJIu3 M CHHTEC3,

CpaBHCHHC, O606H.[€HI/IC, CUCTEMATU3aIIUI0, BBIABICHHUC TIPUINHHO-CICACTBCHHBIX CBA3EH — JJI
U3y4dyCHUA CBOICTB BC€IICCTB U XUMHNYCCKHUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHbBIC METO/IbI IIO3HAHUA —
Ha6HIOI[eHI/I€, HU3MCPCHUC, MOACIIMPOBAHUEC, SKCIICPUMCHT (peaHLHHﬁ n MBICHCHHLIﬁ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HanmMeHnoBanue KomnuectBo wacos OnextpoHHbIe (IU(POBLIE)
n/n pa3zmesnoB U TeM 00pazoBaTeIbHbIE PECYPCHI
Bcero | Konrponbnsie | IlpakTuueckue
MIPOTpaMMBI
paboTsI paboTsI
Pa3pnen 1. [lepBoHayajibHbIe XUMUYECKHE IOHSITHS
11 XuMust — BaKHAs 5 2 Bbubmmoreka IIOK
obnacth https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MPaKTUYECKON
JIeSITeIbHOCTH
YeJIoBeKa
12 BemecrtBa u 15 1 Bubmoreka IIOK
XUMHYECKUE PEaKIINU https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Paznen 2. BaxHelilmne npeacTaBuTe M HEOPraHNYeCKMX BellleCTB
2.1 Boznyx. Kucnopon. 6 bubmoreka [JOK
IMousTre 06 OKCHmax https://m.edsoo.ru/7f41837¢
2.2 8 1
Bomopon.Ilonstue o bubmmoreka [IOK
KHCJIOTaX M COJIAX 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

2.3 Bona. PactBopbl. 5 1 1 Bbubmoreka IIOK
IMousTre 06 https://m.edsoo.ru/7f41837¢
OCHOBaHHUSIX
2.4 OCHOBHBIE KJIacChI 1 1 1 bubmorexa I[JOK
HEOPTraHMIECKUX https://m.edsoo.ru/7f41837c
COEUHEHUN
30

Hroro no pazgeny

Paspnen 3. [lepuoguyeckuii 3axon u Ilepuoguueckas cucrema xummnuyeckux iementon /1. U.
MenaeneeBa. CTpoeHne aToMOB. XUMH4YecKasi CBsI3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE

peaknuu
31 [Tepuoguueckuii 3akoH 7 bubmunoreka LIOK
u [lepronnueckas https://m.edsoo.ru/7f41837¢
CHUCTEMa XMMHYECKUX
anemenToB /. 1.
Menpeneena.
Crtpoenue aroma
3.2 XuMuueckas CBS3b. 8 1 bubmuoreka LIOK
OKHCIUTETHHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHTEJHHBIE
peaxiuu
Uroro no pazneny 15 bubmoreka [JOK
https://m.edsoo.ru/7f41837c
PezepBHOE BpeMs 3 bubmmoreka [IOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB IIO ITPOTPAMME
9 KJIACC
Ne HanmeHnoBanue KonuuectBo yacos OnektpoHHbIe (U POBLIEC)
/1 Pa3IelioB U TeM 00pa3oBaTeIbHBIC PECYPCHI
HPOTPAMMET Bcero | Konrponbasie | I[Ipaktuueckue
paboTHI paboThI

Pasnen 1. BemiecTBO M XMMHYeCKHe peaKIMA

1.1

5

1

[ToBTOpEHue u bubnmnorexa LJOK
yrayOlieHre 3HaHUH https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/ieloB
Kypca 8 kiacca

1.2 OCHOBHBIE 4 Bbubmoreka IIOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636

XUMHUYCCKHUX peaKHI/Iﬁ



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

13

DNEeKTPONUTUIECKAS
JIHCCOLIMAITHS.
XUMUYECKHE PeaKIiu
B pacTBOpax

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

Hroro no pazgeny

17

Pasznen 2. HemeTaJ il M UX €

OCAUHCHUSA

2.1

Oo6mas
XapaKTEPUCTUKA
XUMHYECKUX
sneMeHToB VIIA-
rpymmsl. ['anorenst

4

bub6mmoreka IIOK
https://m.edsoo.ru/7f41a636

2.2

OOmas
XapaKTEePUCTHKA
XUMHUYECKUX
sneMeHToB VIA-
rpynmsl. Cepa u eé
COCTMHEHUS

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

2.3

Oomas
XapaKTEPHUCTHKA
XUMHYECKUX
3JIEMEHTOB V A-
rpymsl. A3zot, hocdop
U UX COCAMHECHUS

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4

Oo6mas
XapaKTEPUCTUKA
XUMUIECKUX
aneMeHToB [VA-
rpynnsl. YTiaepoa u
KPEMHHH U UX
COEIMHEHUS

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

Uroro no pazneny

25

Pasznen 3. MeTaJliIBI M X CO€

THHEHHUS

3.1

OO01ie cBoicTBa
METAIOB

4

but6mmoreka IIOK
https://m.edsoo.ru/7f41a636

3.2

Baxxueiinme MeTaminl
M UX COEeIUHEHUS

16

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

Hroro no pazgeny

20

Pasznen 4. Xumus u oKpykaiomasi cpeaa

4.1

BemecTtBa u
MaTepI/IaJII)I B XXU3HHU
YeJI0BEKa

3

but6moreka IIOK
https://m.edsoo.ru/7f41a636



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

Hroro no pazzeny

PezepBHOE BpeMs bubmmoreka [IOK

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

OBIIEE KOJIMYECTBO 68 4 !

YACOB IIO ITPOTPAMME

MNOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC
Ne Tema ypoka KonuuectBo vacos Jara DNEKTPOHHBIE
n/ H3y4eH oUQpoBBIE
- Bceer | Koutponsn | [Ipaktuueck st 06pA30BATETBHEIE
0 ble paboOTHl | We PabOTHI pecypes!
1 [Ipenmer xumumu. 1 Bbubnuoreka IJOK
PoJtb XUMWH B JKU3HH https://m.edsoo.ru/ff0d2
yenoBeka. Tena u 10c
BeIeCcTBa
2 [ToHsaTHE 0 MeTOIax 1 butmmoreka [IOK
MO3HAHWS B XUMHUH https://m.edsoo.ru/ff0d2
27e
3 [IpakTrueckas pabora 1 bubmmorexa IIOK
Ne 1 «IIpaBuna https://m.edsoo.ru/ff0d2
paboThI B 3dc
nmabopaTopuu U
MpUEMBI 0OpaIIeHUs C
112a00paTOPHBIM
000pyTOBaHUEMY

4 YucTele BEIISCTBA U 1 bubmmoreka [IOK
cmecu. CriocoObI https://m.edsoo.ru/ff0d2
pasneneHus cMeceit 6ca

5 [IpakTrdeckas padbora 1 bubmoreka [IOK

Ne 2 «Pasnenenue https://m.edsoo.ru/ff0d2
cMmeceii (Ha mpumepe 8c8

OYMCTKH IOBAPEHHOU

COJIN)»

6 ATOMBI ¥ MOJIEKYJIBI 1 bubnuoreka IJOK
https://m.edsoo.ru/ff0d2
a6e

/ Xumuueckue 1 Bbubmuoreka LIOK

3JIEMEHTHI. 3HAKU https://m.edsoo.ru/ff0d2
(cHMBOJIBI) be8
XUMHYECKUX

OJICMCHTOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

HpOCTLIe " CJIOKHBIC
BCIICCTBa

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0d2
abc

9 ATtomHO- Bbubmuoreka LIOK
MOJIEKYJIIPHOE https://m.edsoo.ru/ff0d2
yUCHHUE d50

10 3aKOH MOCTOSTHCTBA Bbubnuoreka I[IOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2
XuMuaeckast eae
¢dopmyna.

BanentHocTh aTOMOB
XUMHUYECKUX
3JIEMEHTOB

11 OtHocurtenbHas Bbubmoreka LIOK
aTOMHas Macca. https://m.edsoo.ru/ff0d3
OTHOCHUTEIbHAS 23c
MOJIEKYJIIpHasi Macca

12 MaccoBas nois Bbubnuoreka IJOK
XMUMHYECKOTO https://m.edsoo.ru/ff0d3
3JIEMEHTA B 50c
COCTMHCHUH

13 KonmuectBo bubmmoreka [IOK
BeIecTBa. MoJb. https://m.edsoo.ru/ff0d5
MounsipHast Macca 230

14 dusndecKkue u bubnuoreka IJOK
XVUMHYECKUE SIBICHHUS. https://m.edsoo.ru/ff0d3
XuMudeckast peaxius 7fa

15 [Ipu3Haku u ycnoBus Bbubmorexa LJOK
OPOTEKAHUSI https://m.edsoo.ru/ff0d3
XUMUYECKUX peakuui al6

16 3aKOH COXpaHEHUS bubnmnorexa IIOK
MAacCCHI BEIIECTB. https://m.edsoo.ru/ff0d3
XuMHYeCcKue b88
ypaBHEHUS

17 Brruncnenns Bbubmoreka LIOK
KOJINYIECTBA, MaCCHI https://m.edsoo.ru/ff0d5
BEIIECTBA 110 708
YpaBHEHUSM
XUMUYECKUX peakuui

18 Knaccuduxarus Bbubnuoreka I[IOK
XUMHYECKUX PEaKIyi https://m.edsoo.ru/ff0d3
(coemunenus, 34
Pa3IOKEHUS,

3aMeIIeHNs, 0OMeHa)



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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M. B. JlomoHOCOB —
YUEHBIN-
SHIIUKJIOMEIUCT.
O0o06meHue
CHCTEeMaTH3aIus
3HAHUU

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0d4
Oc4

20

KonTponbHas pabota
Nel mo Treme
«BemiecTBa u
XUMHYECKUE
peaKIum

bubmoreka LIOK
https://m.edsoo.ru/ff0d4
290

21

Bo3nyx — cmech
razoB. CocraB
Bo3ayxa. Kucnopon
— DJIEMEHT U MPOCTOE
BemectBo. O30H

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d4
48e

22

du3nyecKkne u
XHUMHAYECKHE CBOMCTBA
KHCI0poJa (peakiuu
OKHCIICHUS, TOPEHHE).
[Tonsarue 06 okcumax

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d4
614

23

Crioco6sb! oyyeHus
KHCJIOPOJIa B
m1abopaTopru u
MPOMBIIIIEHHOCTH.
[Ipumenenue
KHCJIOpOJia

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d4
97a

24

TemnoBoii a3pdexT
XMMHUYECKOW peaKIyy,
HOHSTHE O
TEPMOXUMHUYCCKOM
YpaBHEHHUH, SK30- H
OSHAOTCPMUYCCKUX
peaxuusax

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d4
790

25

Tomnuso (HeTh,
YTOJIb U METaH).
3arps3HEHHE BO3/IyXa,
CHoco0bI ero
MPEAO0TBPAIICHHS

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d4
cda

26

[IpakTrdeckas pabora
Ne 3 mo Teme
«Ilonmyuenue u
coOupanue
KHCJIOPOJia, U3YYCHUE
€ro CBOMCTB»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4
ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

27

Bonopon — snement Bu6nuoreka IJOK

1 TIPOCTOE BEMIECTBO. https://m.edsoo.ru/ff0d4
Haxoxnenuve B ddo

pupoie

28 dusndecKkue u bubmmoreka [IOK
XMUMHYECKHE CBOWCTBA https://m.edsoo.ru/ff0d4
BOJIOPO/JIA. ddo
[Tpumenenue
BOJZIOpOJA

29 ITonsiTue 0 KUCIOTAX Bbubmuoreka LIOK
M COJISIX https://m.edsoo.ru/ff0d5

0d2

30 Crioco0bI oTyYeHHS Bbubnuoreka IJOK
BOJIOPOJIA B https://m.edsoo.ru/ff0d4
nmaboparopun ddo

31 [IpaxTrueckas padbora bu6mmorexa LHOK
Ne 4 mo teme https://m.edsoo.ru/ff0d4
«[lonyuenune n f42
coOupaHue BOJIOPOa,

W3YYEHHUE ero
CBOWCTB»

32 MonsipHbIiT 00BEM bu6morexa LJOK
ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABoranpo 42e

33 Brruncnennst 00néMa, bubnuoreka IJOK
KOJINYIECTBA BEIIECTBA https://m.edsoo.ru/ff0d5
rasa Imo ero 5a0
M3BECTHOMY
KOJIMYECTBY BEIIECTBA
Wi 00bEMy

34 Brrurciiennst 0056MOB Bbubnuoreka IJOK
ra30B 10 YPABHEHHIO https://m.edsoo.ru/ff0d5
pEeaklMy Ha OCHOBE 708
3aKOHA 0OBEMHBIX
OTHOUIEHUH Ta30B

35 duszndeckue u Bbubmuoreka LIOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ffod5
BOJbI 87a

36 CocraB OCHOBaHHH. bubmmoreka [IOK
[onsitue 06 https://m.edsoo.ru/ffod5
HMHIUKATOPax 9e2

37 Bona kak bubnuoreka IJOK
PacTBOPHUTED. https://m.edsoo.ru/ff0d5

Hacepiienssie u
HEHACBIII[CHHBIE

b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pactBopsl. MaccoBas
JTOJISl BEIIECTBA B
pacTtBope

38

[pakTuueckas paborta
No 5 o Teme
«IIpuroroBienue
PacTBOPOB C
onpenenéHHON
MAaccoBOM J10J€ei
PacTBOPEHHOTO
BEIIIECTBA

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d5
eba

39

Konrtponbhas pabota
No2 o Teme
«Kucnopoa. Bogopoga.
Bona»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d6
342

40 OKCHJIIBI: COCTaB, bubmmoreka [IOK
KJaccu(puKanus, https://m.edsoo.ru/ff0d6
HOMEHKJIATypa 64e

41 [lomyuenue n bu6morexa [JOK
XHMHUYECKUE CBOWCTBA https://m.edsoo.ru/ff0d6
KHCJIOTHBIX, 64e
OCHOBHBIX H
aM(OTepHBIX OKCUAOB

42 OcHOBaHUs: COCTaB, bubmmnorexa IIOK
KIaccupuKaIusi, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca

43 Ilony4enue u Bubmorexa LJOK
XMMHYECKUE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHMI 7ca

44 KwucnoTsl: cocTas, Bbubmuoreka LIOK
KJIaccu(UKaIys, https://m.edsoo.ru/ffodf
HOMEHKJIaTypa ee2

45 [lomyuenue n bu6morexa [JOK
XHMHUYECKUE CBOWCTBA https://m.edsoo.ru/ffodf
KHCJIOT ee2

46 Comu (cpennue): bubmoreka [IOK
HOMEHKJIATypa, https://m.edsoo.ru/00ad
CrocoObI MOTyYeHus, 9474
XUMHUYECKUE CBOWCTBA

47

[IpaxkTrueckas pabora
Ne 6. Pemienue
IKCTICPUMEHTAIBHBIX
3aj1ay 1o TemMe
«OCHOBHBIE KJIaCChI

butbmoreka IIOK
https://m.edsoo.ru/00ad
9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

HCOPraHN4YCCKUX

COETMHEHUI»

48 I'eneTnueckas cBSI3b bubmmoreka [IOK
MEXy KJIaccaMu https://m.edsoo.ru/00ad
HEOPTaHUIECKUX 9a50
COEJIMHEHU

49 O06006111eHuE U Bubnunoreka IIOK
cUCTEMAaTH3alus https://m.edsoo.ru/00ad
3HAHUH 9ch2

50 Konrtponbhas pabota bubnmoreka [IOK
Ne3 mo Teme https://m.edsoo.ru/00ad
"OCHOBHBIE KIJIaCCHI Oela
HEOPraHUYECKUX
coenuHeHun"

2 [IepBbie MONBITKU Bubmoreka LJOK
KJIacCU(pUKAIIN https://m.edsoo.ru/00ad
XUMHYECKUX 9ffa
aneMeHTOB. [loHsATHE
0 rpyImax CXOJHbIX
3JIEMEHTOB

52 [epuoanueckuit Bbubmoreka LIOK
3aKOH U https://m.edsoo.ru/00ad
[Mepuoanueckast ab2c
CHUCTEMa XUMHYECKUX
anemenToB /. W.

MenneneeBa

53 Ilepuoael, rpymnisl, Bubmorexa LJOK
HOATPY B https://m.edsoo.ru/00ad

ab2c

o4 CrtpoeHue aTOMOB. Bubmmoreka I[IOK
CocTaB aTOMHBIX https://m.edsoo.ru/00ad
simep. M30ToTIst a342

%5 Crtpoenne bubmoreka [IOK
3IIEKTPOHHBIX https://m.edsoo.ru/00ad
000JI109€eK aTOMOB abbc
3JIEMEHTOB
[Tepuonuueckoi
cucteMmsl J1. W.

Menpeneesa

56 XapakTepucTuka Bubmoreka LJOK

XMMHYECKOTO https://m.edsoo.ru/00ad

3JIEMEHTA T10 ero
IIOJIOKCHHIO B
[lepuonuyeckoit
cucreme /1. U.
MenpaeneeBa

a824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

57

3HaueHHe
ITepuoauueckoro
3aKOHA ISl pa3BUTHUS
HayK{ U OPaKTUKU. [].
N. MenneneeB —
YYEHBIN, e1aror u

Bu6nuoreka IJOK
https://m.edsoo.ru/00ad
a96e

IpaXKIaHuH

58 DIIEKTPOOTPHUIIATEIILH bubmoreka [IOK
0CTh aTOMOB https://m.edsoo.ru/00ad
XMMHUYECKUX aab8
3JIEMEHTOB

59 HoHnHast xumudeckas Bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00ad

ac34

60 KoBanenTHas butmmoreka IIOK
HOJIIpHAsT https://m.edsoo.ru/00ad
XMMHYECKas CBSI3b aab8

61 KoBanenTHas Bbubnuoreka IJOK
HEeTIOJISIpHAs https://m.edsoo.ru/00ad
XUMHYECKas CBA3b aab9

62 CreleHb OKHMCIICHUS Bbu6nuoreka IJOK

https://m.edsoo.ru/00ad
ae28

63 OKUCIUTENBHO- bubmmorexa IIOK
BOCCTaHOBHTEJILHBIE https://m.edsoo.ru/00ad
peaKnm b076

64 Okucnuren u Bbubnuoreka IIOK
BOCCTaHOBUTEIU https://m.edsoo.ru/00ad

b076

65 Konrtponbhas pabota bubnmoreka [IOK
Ned o Teme https://m.edsoo.ru/00ad
«Ctpoenue aromMa. b486
XuMHUYECKasi CBSI3b)

66 PesepBHBIN ypoK. bubnuoreka I[IOK
O06006mueHue n https://m.edsoo.ru/00ad
CHCTeMaTH3aIHs b33c
3HAaHUU

67 PesepBHBIiT ypOK. Bbubmuoreka LIOK
006006menne u https://m.edsoo.ru/00ad
CHCTEMaTU3 AL 9ch2
3HAHUU

68

PesepBHBIi ypoOK.
O060061eHue u

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d6
1c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

CUCTEMAaTH3aIUs
3HAaHUU

OBIIEE KOJIMYECTBO

YACOBIIO
ITPOTPAMME

68

9 KJIACC

No
n/
I

Tema ypoxka

KomnuectBo yacos

Bcer

KoHnTposasx
bIe pabOTHI

[IpakTHueck
re paboTHI

Jlara
U3Yy4YEHU
s

DNeKTpOHHBIE
HUppoBBIE
00pazoBaTenbHbIC

pecypcsl

Ilepuoauueckuit
3aKOH.
ITepuonnyeckas
cucreMma
XUMUYECKUX
anemenToB [[. U.
MenneneeBa

butmmoreka [IOK
https://m.edsoo.ru/00adb
59

3aKOHOMEpPHOCTH B
HU3MEHEHUH
CBOICTB
XUMHWYECCKUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOAOB

bubmmoreka IIOK
https://m.edsoo.ru/00adb
6b6

Kaccuduxamus u
HOMEHKJIaTypa
HEOPTaHUYECKIX
BEIIIECTB

butmmoreka [IOK
https://m.edsoo.ru/00adb
7e2

Buapr xumnudaeckoi
CBS3H U THIIBI
KPHUCTAUTHIECKUX
pemeTok

Bbubmuoreka [IOK
https://m.edsoo.ru/00adb
ac6

KonTponbnas
pabota Nel mo
teme «IloBTOpEHUE
u yrityOneHue
3HAaHUN OCHOBHBIX
pasnenoB Kypca 8
KJIacca»

Knaccuduxarmst
XAMMYECKUX
peakuuii o
pa3IMYHBIM
pHU3HaKaM

butmoreka LIOK
https://m.edsoo.ru/00adb
ch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

Ilonstue o
CKOPOCTH
XHUMUYCCKOH
peakiuu. [Tonstue
0 TOMOTCHHBIX H

Bubnuoreka IJOK
https://m.edsoo.ru/00adb
e%a

ITonsiTue o
TUAPOIU3E COJIei

TeTePOTeHHBIX
peaKIusIx

8 IlousTue o Bbutmmoreka [IOK
XUMUYIECKOM https://m.edsoo.ru/00adc
paBHOBECHH. 28c
DakTOopHI,
BIIMSFOIIME HA
CKOpPOCTB
XUMHUYECKOH
peaxkuu u
TTOJIOJKEHHE
XUMHUYECKOTO
paBHOBecHUs

9 OKHCIIHTEIBHO- Bbubnuoreka [JOK
BOCCTaHOBUTEIbHEBI https://m.edsoo.ru/00adc
€ peakuu ade

10 Teopust Bubmorexa LJOK
DJIEKTPOIUTHIECKO https://m.edsoo.ru/00adc
¥ JUCCOIMALAM. d68
CunbHble U cadbie
3JICKTPOJIUTHI

11 HonHble Bbubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/00add
peakuit 448

12 XuMU4eCKHe bubmmoreka IIOK
CBOMCTBA KHUCJIOT U https://m.edsoo.ru/00add
OCHOBAHHM B CBETE 5d8
MIpeJCTaBICHUH 00
3JIEKTPOIUTHYECKO
U JUCCOLIMAIIU

13 XuMUYeCKHe butmoreka [IOK
CBOWCTBA COJIeH B https://m.edsoo.ru/00add
CBETE 8b2
TIpeACTaBIICHUH 00
3JICKTPOJIUTHYECKO
W JUCCOLIMAIIU

14

Bubnuoreka IJOK
https://m.edsoo.ru/00add
9d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

15

O0001EeHne u

Bubnuoreka IJOK

CHCTEMAaTH3AIHs https://m.edsoo.ru/00add
3HaHUH di2

16 IIpaxTrueckas Bubmorexa LJOK
pabora Ne 1. https://m.edsoo.ru/00add
«Permrenne bfa
AKCIIEPUMEHTAIILH

BIX 3a7a4»

17 KonTponphas bu6morexa [HOK
pabota Ne2 mo https://m.edsoo.ru/00add
TemMe ecO
«ONEKTPOTUTHYEC
Kasi AUCCOLMAIUSL.

XUMHYECKHE
peakuuu B
pacTBopax»

18 OO0mas Bubnuoreka IJOK
XapaKTepUCTHKA https://m.edsoo.ru/00add
raJIOreHOB. fe2
XumMudeckue

CBOMCTBA Ha
puMepe XJiopa

19 X10poBOAOPOSI. Bubnuoreka IJOK
CounsiHast KACIIOTA, https://m.edsoo.ru/00ade
XUMHYECKHUE 104
CBOMCTBA,

MOJTyYCHHE,
MPUMECHEHHE

20 IIpakTuueckas Bbubmoreka LIOK

pa6ora Ne 2 1o https://m.edsoo.ru/00ade

teMe «llomydenune
COJITHOM KHCIIOTEIL,
u3y4yeHue eé
CBOMCTB»

348

21

Brruncnenus mo
YpaBHEHUSIM
XHMUYECKUX
peakuui, ecnu
OJIMH U3 pEeareHToOB
JIaH B U30LITKE

Bbubnuoreka IJOK
https://m.edsoo.ru/00ade
488

22

OOmas
XapaKTEePHUCTHKA
351eMeHTOB VIA-
TPYIIIBI

Bbubmuoreka LIOK
https://m.edsoo.ru/00ade
64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

23

ANIOTpOTHbIE

Mo UKAITAH
cepnl. Haxoxnenue
CephI U €€
COEIMHEHUN B
MIPUPOJE.
XuMudeckue
CBOICTBA CEPBI

Bubnuoreka IJOK
https://m.edsoo.ru/00ade
64a

24 CepoBogopo, Bubnuoreka IJOK
CTpPOCHHE, https://m.edsoo.ru/00ade
(buznygeckue u 802
XUMHYCCKUE
CBOICTBA

25 OKCHIBI CEepHI. bubmmoreka [IOK
CepHast KHCIIOTa, https://m.edsoo.ru/00ade
(hmznueckue n az28
XUMHUYECKHUE
CBOICTBa,

MPUMEHEHUE

26 XUMHYECKHE Bbubnuoreka IJOK
peaKImu, JeKanme https://m.edsoo.ru/00ade
B OCHOBE c8a
MIPOMBIILIICHHOT'O
crnocoba
MOy YCHHSI CEPHOU
KHCJIOTHI.

XuMHUECKOE
3arps3HEHHE
OKpYyXarolen
cpeabl
COCIMHEHUSMHU
cepsl

21 Boruncnenne Bbubmuoreka [IOK
MacCOBOH J10JIH https://m.edsoo.ru/00ade
BBIXO/Ia MTPOIYKTA c8a
peakiuu

28 Oo6mas bubmmnorexa IIOK
XapaKTEPUCTHKA https://m.edsoo.ru/00ade

37eMeHTOB VA-
rpynmosl. A3oT,
pacrpocTpaHeHue
B IIPUPO/IE,
(hmsuueckue u
XMMUYECKHUE
CBOICTBA

eab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

29

AmMMmuak, ero
(hm3ugeckue u

Bubnuoreka IJOK
https://m.edsoo.ru/00adf

XHUMHYECKUE 004
CBOICTBA,
MOJTyYCHHE U
MPUMEHEHUE
30 IIpakTuueckas Bubnuoreka [JOK

paborta Ne 3 1o
teme «[lomyuenue
aMMHaKa,
U3yYEHHUE ero
CBOWCTBY

https://m.edsoo.ru/00adf
180

31

A30THas KUCIIOTA,
e€ ¢pusnueckue u
XAMHYECKUE
CBOMCTBA

Bbubmoreka LIOK
https://m.edsoo.ru/00adf
306

32

Hcnons3zoBanue
HUTPATOB U COJIEH
aMMOHHUS B
Ka4yecTBe
MUHEpaJIbHBIX
YI0OpEHHIA.
XuMmudeckoe
3arpsi3HeHNe
OKpY>Karoei
Cpensl
COEIMHEHUSIMU
azora

Bubnuoreka IJOK
https://m.edsoo.ru/00adf
518

33

dochop. Oxcnn
dhochopa (V) u
¢dochopHas
KHCJIOTA,
(usnyeckue u
XHUMHYECKHUE
CBOICTBA,
MOJTyYCHHE

bubnuoreka IJOK
https://m.edsoo.ru/00adf
68a

34

Hcnonb3oBanue
dhocdaros B
KaueCTBE
MUHEPaTbHBIX
yI0OpCHMIA.
3arps3HeHue
TIPUPOJTHON CPEIIBI
tdhocharamu

Bbubmoreka LIOK
https://m.edsoo.ru/00adfc
20

35

VYraepon,
pacnpocTpaHeHHe
B MIPHUPO/IE,
(usnyeckue u

butmmoreka [IOK
https://m.edsoo.ru/00adf
d9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

XUMHUYCCKHE

CBOICTBA

36 Okcunsl yriaepona, bubmoreka [IOK
ux puznUecKue u https://m.edsoo.ru/00adfe
XUMHYECKUE be
CBOICTBA.

DKOJIOTHUYECKUE
IPOOIIEMBI,
CBSI3aHHBIE C
OKCHJIOM YTJiepoa
(V)

37 YroJybHas KHCIIOTa bubmoreka [IOK
u eé conn https://m.edsoo.ru/00ae0

06¢

38 IIpakTrueckas bubmmorexa IIOK
paborta Ne 4 1o https://m.edsoo.ru/00ae0
teme "Ilomyuenue 27e
YTIEKUCIIOTO Ta3a.

KauectBennas
peaxius Ha
KapOoHaT-HOH"

39 [lepBoHavapHBIE bu6mmotexa LJOK
MOHATHUS 00 https://m.edsoo.ru/00ae0
OpraHUIEeCKUX 54e
BEIIIECTBAX KaK O
COCTMHCHUSX
yrieponaa

40 Kpemnwuii u ero bu6mmorexa LJOK
COCJTMHCHUS https://m.edso0.ru/00ae0

80a

41 IIpaxTrueckas bubmmoreka [IOK
pabora Ne 5. https://m.edsoo.ru/00ae0
Pemenne bf2
9KCIIEPUMEHTAIIbH
BIX 33]1a4 10 TeMe
«Baxwueilmue
HEMETAJUTBI ¥ UX
COCITUHCHU D)

42 KonTponbnas Bubmorexa LJOK
pabota Ne3 1o https://m.edsoo.ru/00ae0
teme «BaxHeiimme el8
HEMETAaJUTbI U UX
COEIMHEHUSD)

43 OO0mas butmmoreka [IOK
XapaKTepUCTHKA https://m.edsoo.ru/00ael
XUMHUYECKUX 03e

3JICMCHTOB —



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

MCTAaJIJIOB.

Merannuyeckas
CBSI3b U
MeTaJTnIecKast
KpHCTaUTHIECKas
peLéTKa.
duznyeckue
CBOICTBa
METaJIJIOB

44 XuMu4ecKue Bbubmoreka LIOK
CBOMCTBA https://m.edsoo.ru/00ael
METaJIJIOB. 156
DNEeKTPOXUMUYECK
Wl psn
HaNPSKEHAN
METaJJIOB

45 O01me crrocoObl Bbubnuoreka IJOK
0Ty YCHUSI https://m.edsoo.ru/00ael
METaJIJIOB. 156
CruiaBsbl.
Brruucnenus mo
YpaBHEHUSIM
XAMHYIECKUX
peakuui, ecnu
OJIVH W3 PEareHTOB
COJICPKUT
pUMECH

46 Ilonsitue o Bbubmuoreka LIOK
KOppO3HH https://m.edsoo.ru/00ael
METaJIJIOB 278

47 [lenounsie Bbubnuoreka IJOK
METAaJIIBI https://m.edsoo.ru/00ael

4bh2

48 Oxkcuasl 1 Bbubmuoreka LIOK
TUIPOKCHIBI https://m.edsoo0.ru/00ael
HATPHS U KaJIHs 4b2

49 Illemoyno3eMenbH bubmmoreka [IOK
bI€ METAJLJIBI — https://m.edsoo.ru/00ael
KAJIBIMA ¥ MarHuii 5e8

50 Baxwneiimme Bubnuoreka IJOK
COCTUHEHHUS https://m.edsoo.ru/00ael
KaJIbLIUSA 5e8

51

O06001IEeHNE U
CUCTEeMaTHU3aIusl
3HAHUU



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

JKécTkocTh BOIBI U
CIIOCOOELI €€

Bubnuoreka IJOK
https://m.edsoo.ru/00ael

yCTpaHEeHHUs 886

53 IIpaxTrueckas Bubmorexa LJOK
pabora Ne 6 110 https://m.edsoo.ru/00ael
teme "JKEcTKoCTh ae8
BOJIBI 1 METOJIBI €€
ycTpaneHus"

o4 ATFOMUHUHA bubmmoreka IIOK
https://m.edsoo.ru/00ael
c64

55 AmMdoTtepHbIc bubmmoreka [IOK

CBOWCTBA OKCHIA U https://m.edsoo.ru/00ael
TUAPOKCHUIIA c64

56 Kemneso Bubnuoreka IJOK
https://m.edso0.ru/00ael
da6

57 Oxcubl, Bubnuoreka IJOK

THIPOKCHUIBI U https://m.edsoo.ru/00ae3
coyu xkene3a (1) u 5e6
xenesa (111)
58 O0001eHne "
CHUCTEMAaTH3aIUs
3HAHUH
59 IIpakTuueckas bubmoreka [IOK
pabora Ne 7. https://m.edsoo.ru/00ae3
Pemenue de8
AKCIIEPUMEHTAIILH
BIX 3a7a4 0 TEME
«Baxueiimue
METaJUTBI M BX
COCTMHCHU S
60

Brrauciaenus mo
ypaBHEHUSIM
XAUMHUYECKHX
peakuui, ecnu
OJIVH U3 PEarcHToB
TaH B N30BITKE WIIH
COZIEPKUT
MPUMECH.
Brranciaenus
MacCOBOM O
BBIXOJIa IPOJIYKTa
peakmu

Bbubmuoreka [IOK
https://m.edsoo0.ru/00ael
750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

61 O0001EeHne u 1
CHUCTEMAaTH3aINs
3HAHUH

62 KonTponbnas .
pabota Ne4 o
Teme «Baxueitnue
METaJTBI H UX
COCTMHEHUSD

63 BemecTBa u 1 bubmmoreka IIOK
MaTepHuaibl B https://m.edsoo.ru/00ae3f
TTOBCETHEBHOM 50
JKU3HHU YeJIOBEKa

64 XuMH4aeckoe 1 Bubmuoreka LIOK
3arps3HEHHE https://m.edsoo.ru/00ae4
OKpyKaroIei 270
cpelbl

65 Pons xumuu B 1 Bbubmuoreka LIOK
perieHnn https://m.edsoo.ru/00ae4
3KOJIOTHIECKHUX 270
mpobaeM

66 PesepBHBII ypOK. 1 Bubnuoreka IJOK
O06o001enne u https://m.edso00.ru/00ae0
CHUCTEMAaTU3aLus dOa
3HAHUHI

67 PesepBHBIIT ypOK. 1 bubmoreka [IOK
O6061m1eHne 1 https://m.edsoo.ru/00adb
CUCTEMATU3 AL 33c
3HAHUH

68 Pe3epBHBIN ypOK. 1 bubmmoreka IIOK
O06006uienue u https://m.edsoo.ru/00ad9
CHUCTEMAaTH3aINs ch2
3HaHUH

OBIIEE 68

KOJIMYECTBO

YACOB IIO

I[MPOT'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

1. Xumus. 8 kiacc/T'adbpueinsia O.C., Octpoymos W.I'., Cnankos C.A. «3narensctBo «IIpocBerieHuey;

2023

2. Xumus. 9 xnacc/Pymsuruc I'.E., ®enpaman @.I'., AkunonepHoe obmiecTBo «M3narenpcTBo

«IIpocsemmenney; 2022



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

METOAUYECKHUE MATEPHAJIBI JIUIS1 YYUTEJIS

1. O. C.Ta6puensn, I'. I'. JIsicoBa. KoHTpOsIBHBIE ¥ TIPOBEPOUYHBIE pabOTHI. 8 Ki1acc

2. AM. Paneukuii TpeHupoBoUHbIE U IPOBEPOUYHbIE paboThl. Xumus §8-9. YueGHOe
rocobwue aiis 0dmmeodpa3oBarenbHbIX opranuzaiuii. M.: [Ipoceemenune, 2021.

3. A.M. Pageuxwuii Jlunakrideckue Mmartepuainbl. Xumus 8-9. YueOHoe mocodue s
obmeo6pa3oBarenbHbIX opranu3aiuii. M.: IIpocsemenune, 2021.

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://lesson.edu.ru/04/08

https://resh.edu.ru/

https://lecta.ru/ege/onboarding

resh.edu.ru

oge.sdamgia.ru

http://skiv.instrao.ru

Ludposast o6pa3oBarenbHas 1aboparopus Zarnitza
[Mudposas odbpazoBarenpHas adoparopus Releon

N UVEWNE


https://lesson.edu.ru/04/08
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://resh.edu.ru/
https://oge.sdamgia.ru/
http://skiv.instrao.ru/
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