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HOACHUTEJIbBHAA 3AIINCKA

[IporpaMma MO XMMHUU Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeiIbHON MPOrpaMMBbI OCHOBHOTO OOIIETO
oOpazoBanus, npeactasieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (enepaibHON paboueil mporpaMmmbl
BOCIIMTAHUS M C YYETOM KOHIICTIIMY MPETOIaBaHus YIeOHOTO MpeaMeTa «XUMUs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma o xuMuu Aa€T MpeCTaBICHHUE O LENSX, 00Iel CTpaTernu 00ydeHMs,

BOCIIMTaHMUSI W Pa3BUTHUS OOydyarolUMXCs CPEeJACTBAMU Y4YEOHOIO NpeaMeTa, YCTaHABIMBACT
o0si3aTeNIbHOE TIPEIMETHOE COJIep)KaHMe, IPEeIyCMaTpUBaeT paclpelesieHHe ero Io KiaccaM H
CTPYKTYpUPOBAaHHME N0 pa3jieiaM M TeMaM IPOrpaMMbl 10 XHMUH, ONPEIENSIEeT KOJIMYECTBEHHBbIE U
KayeCTBEHHbIE XapaKTEPUCTUKU COJIEpPKaHMSI, PEKOMEHIyEMYIO MOCIEe10BaTENbHOCTh U3YUEHNUS XUMUHU
C y4€TOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOTO IMpollecca, BO3PaCTHBIX
0COOEHHOCTE OOyuaroluxcs, ONpeAesseT BO3MOXKHOCTH IpeiMeTa JUlsl peanu3alud TpeOoBaHUil K
pe3yibTaTaM OCBOEHHMsSI OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHWI K pe3ynbTaraM OOydeHHs XMMHMHM Ha YpOBHE LEJNed H3ydeHHUs
IpeMeTa U OCHOBHBIX BMJIOB y4eOHO-TIO3HABATENbHOM AEATEIbHOCTH OOY4YaloOUIerocs Mo OCBOEHHIO
y4e0HOTO COJepKAHUSI.

3HaHMEe XUMHH CIY)KUT OCHOBOM JUIsl (POpMHUpOBaHMS MHUPOBO33pEHHS] OOydarolerocs, €ro
MPEJCTAaBICHUN O MAaTepHUaTbHOM EIWHCTBE MHpa, BAXHYIO POJb HUTPArOT (OpMHUpYEeMbIe XHUMHEH
MIPEJICTaBJICHHUS] O B3aMMOIIPEBPAIICHUSIX SHEPrUd U 00 HBOJIIOLMU BEIIECTB B MPUPOJIE, O MYyTAX
pelieHus Tro0anbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3/IpaBOOXPaHEHHUSI.

N3ydenne xumuu:

CIOCOOCTBYET peali3allid BO3MOXHOCTEH JIsi caMOpa3BUTHS M (POPMHPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH OO0YyJaronuxcs,
HABBIKOB HMX CaMOCTOATEIbHOW y4eOHOUM HesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEI0BATEbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B IPO(GECCHOHATBHON JeATEIbHOCTH;

3HAKOMHUT CO CHeu(pUKON HAyYHOTO MBILIUICHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsifa Ha
€IMHCTBO MIPUPOIbI u YeNoBeKa, SBJIETCS OTBETCTBEHHBIM ATAIoOM
B (hopMHpOBaHUH €CTECTBEHHO-HAYYHOI rPaMOTHOCTH O0yUaIOUINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30oBaHNe 00YUarOIIUXCSl.

JlanHble HanpaBjeHUs B O0OyYEeHUHM XUMHH 00€CIIeunBarOTCs CrienupUKon coaepKaHus yueOHOTro
npeaMeTa, KOTOPbI SBJISETCS MeJaroruuecku aJanTUpOBaHHBIM OTpaxkeHHeM 0a30BOM HAYKH XMMUU Ha
OIPENICIIEHHOM 3Tarle €€ pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OImIero oOpa3oBaHUS OPHEHTHUPOBAH HA OCBOCHHE
0Oy4aroUMMHUCS. CUCTEMbl MEPBOHAYAIBHBIX MOHATUNA XUMHH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHSITHIA OPraHUYECKON XUMUU.

CrpykTypa coaep:KaHus POrpaMMbl IO XUMHUH c(hOpPMHpPOBaHA HA OCHOBE CUCTEMHOT'0O MOIX0/a K
e€ nsyuenutro. ConeprkaHue CKIabIBAeTCs U3

CHCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE M BELIECTBE U CHUCTEMbI MOHATHH O XUMHUYECKOU
peakuuu. OGe 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHblI MO MPHHLMUIY MOCIEI0BATENBHOIO Pa3BUTHS
3HaHUI Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUI Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— ITepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMU;

— Y4EHHS O CTPOCHUU aTOMa U XUMHUECKOU CBS3HU;

— TpEeJCTaBICHUN 00 IMEKTPOIUTUYECKONHANCCOLUAIIH

U BEILIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PpAacCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH TOJIYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCS TOCJIEJOBATENLHO OT OJHOTO YPOBHS K JIPYrOMY, BBITTOJIHSS



GyHKIMH OOBSICHEHHWS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH IMPAKTUYECKOTO
MIPUMEHEHHUSI U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHMe MPOrpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHHIO MPEICTABICHUS O XUMUYECKON
COCTaBJISIFOLLIEH HAYYHOU KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOLIEHHUS K
Hay4HOMY 3HAHMIO U METOJIaM TO3HaHUA B Hayke. M3ydyeHue XuMUU MPOUCXOAUT C MPUBICYCHHEM
3HAaHUN U3 paHee U3YUYEHHBIX yueOHbIX mpeaMeToB: «Okpyxarouuii Mup», «buonorus. 5—7 kinaccs» u
«®Dusuka. 7 Kiacey.

[Ipy WM3ydYeHHH XHMHH TPOUCXOIUT (OpMHpOBAHWE 3HAHWA OCHOB XHMHYECKOW HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIIbHOCTH YENOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI. 3ajgadya y4eOHOro MpeaMeTa COCTOUT B (DOPMUPOBAHHH CHUCTEMBI
XAMHYCCKUX 3HAHUA — BaXHEUITUX (PAKTOB, TOHATUH, 3aKOHOB W TEOPETHYCCKUX ITOJIOKCHUH,
JOCTYIHBIX 00O0OIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM
METOJIaM TIO3HAHUS MPU U3YYCHHH BEIIECTB U XUMHUYECKUX peakiuii, B (OpMUPOBAHUU U PA3BUTUU
MM03HABATEIbHBIX YMEHUN U X NPUMEHEHUU B yueOHO-TI03HABATEIbHON U yueOHO-HCCIIe10BaTENbCKOM
JeSITeIbHOCTH, OCBOCHUH MPaBUJI 0€3011aCHOr0 OOpaIeHHsI C BEIIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3yueHun XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs BXXKHOE 3HaAUYEHUE IPUOOpenn
TaKHe LEeNH, KaK:

—(hopMupoBaHUE WHTEUICKTYATbHO pPa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHMUYECTBY, CAaMOCTOSITEIPHOMY MPUHATHIO PEIICHWN, CIOCOOHOW ananTUpoBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

—HaNpaBJIEHHOCTh  OOy4yeHHs] Ha  CHCTEMAaTH4YecKoe MpHOOIIeHHe  O0yJalomuxcs K
CaMOCTOSITEIIPHON MTO3HABATEIIBHON JEATEIHHOCTH, HAYYHBIM
METOJIaM TI03HaHUs, (POPMHUPYIOIITUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

—o0ecrieueHre  yCIOBUM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYAIONIUMHUCS  OTBITA
pazHooOpa3HO JIeATeNbHOCTH, MO3HAHMSI M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIHH ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

—(hopmupoBanue o0mIel PyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSACHATh M OIICHMBATh SIBJICHHUS OKPYXKAIOIIETO0 MHUpPA, HCHOJb3yd 3HAHUA U OIIbIT,
MOJIyYEHHBIEC NPU U3YyYCHUH XUMUU, PUMEHATh UX MPU PEIICHUU MpoOIeM B TOBCETHEBHOM KU3HU U
TPYIOBOU JEATEIBHOCTH;

—dopmupoBaHre y O0OY4YalOIIUXCSI TYMAHUCTUYECKHMX OTHOIICHWH, TOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUH /7151 BBIPAOOTKU SKOJIOTUYECKU

1enecoo0pa3Horo MoBeJIeHUSI B ObITY U TPYAOBOM NEATENLHOCTH B LENSIX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOLIEH IPUPOTHOMN CpeJibl;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O U CAMOBOCIHMTAHHIO Ha
OCHOBE YCBOCHHs OOIIEUeIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduis u
HAIMPaBJICHHOCTH JAIbHEHUIIETO 00yUIEeHHUSI.

OOmiee 4MCIO YacoB, OTBENEHHBIX ISl M3Yy4EHUS XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB
(2 yaca B HeqenIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMHUU B KUM3HU 4YeJIOBEKA. XUMHUSA B CHCTEME HayK. Tena u BeuecrTna.
dusnyueckrue CBONCTBA BEIIECTB. ArperatHoe coctosinue BemiecTB. [loHATHE 0 MeToAax IMO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE d7eMeHThl. CUMBOJIBI XUMUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas (opmyna. BalleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSTHCTBA
coctaBa BemiecTB. OTHOCHUTENbHAs aTroMHasi Macca. OTHOCHTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JIOJISI XUMUYECKOI0 JICMEHTA B COCIUHCHHUH.

KomnnuectBo BemectBa. Mousib. Monsipuass macca. B3anMOCBSI3b KOJIMYECTBA, MacChl M 4YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHEHH.

dusnyeckrue U XUMUYECKUE SBICHHS. XUMUYECKas Peakius U e€ Mpu3HaKu. 3aKOH COXpPaHEHUS
MacChl BEIIECTB. XWMHUeckue ypaBHeHUsa. Kiaccuduranus XUMHUYECKHX peakiuid (COeTUHEHHUS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCY/IOW, TMpaBujaMu pabOThl B Ja0OpaTopuud W MpuéMamMu
oOparreHus ¢ 1ab0paTOpHBIM 000PYI0BAHUEM, U3YUEHHE U ONMHCaHUe (U3MUYECKHX CBOMCTB 00paslioB
HEOPraHMYECKNX BEIIECTB, HaOMoaeHne (u3ndeckux (IMIaBJIeHHWE BOCKA, TasHUE JIbJa, PACTHpPAHHE
caxapa B CTyIKe, KHIEHHUE M KOHJCHCAIMs BOJbI) U XHUMHUYECKUX (TOPEHHE CBEYM, MPOKATHBAHUE
MEJIHOHM TTPOBOJIOKH, B3aUMOICHUCTBUE MeJla C KUCIIOTOW) SIBJICHHM, HAOII0/IECHHE U OTTMCAaHNE TTPU3HAKOB
MPOTEKAHUS XUMHUUYECKUX PEaKIUi (pa3yioKeHne caxapa, B3auMOJICHCTBHUE CEPHOM KHCIOTHIC XJIOPUIOM
Oapus, paznoxkenue ruapokcuaa meau (II) mpu HarpeBaHum, B3aMMOJCHCTBHE JKelie3a C PacCTBOPOM
comm Memu (II), m3yuenue crmocoOOB paszeneHUsi CMeced: ¢ TOMOIIbI0 MarHuta, (UILTPOBAHHE,
BBITTAPUBAHKE, TUCTUIUIAIMSA, XpOMaTOTpadusi, MPOBEACHUE OYMCTKH MMOBAPEHHOW COJIM, HAOIIOICHUE U
OIMCAHKUE PE3YyJbTATOB MPOBEACHUS OMNbBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3JaHUE
MOJIENIeH MOJIEKYIT (IIapOCTEePKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BemecTBo. Haxoxaenue
KHCIIOpOJIa B mpupojae, (U3HMYECKUE M XUMHUYECKHE CBOMCTBa (peakiuu ropeHus). OKCHIBI.
[Ipumenenne kuciaopoaa. CrocoObl TOJIyYeHHS KHCIOPOJa B JIA0OpAaTOPUM M IPOMBIIICHHOCTH.
KpyrosopoT kuciopoaa B mpupoje. O30H — ajutoTpoIiHas MOU(GUKAIUS KHCIOPOIa.

TeroBoit  3ddekr XUMHYECKON  peakluud, TEPMOXMMHUYECKHE YpaBHEHHS, OK30- U
SHAOTEPMHUUECKHE peakuu. TOIIMBO: yroiab U MeTaH. 3arpsA3HEeHUE BO3/lyXa, YCUIIEHUE ITAPHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — aneMeHT M mpocToe BemecTBo. HaxoskaeHune Bojopoja B NMpUpoje, (GU3HYECKHE U
XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydyeHus. Kucaotel u conu.

MousipHbiii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

Odusnyeckue cBoWicTBa Boabl. Boma kak pactBopurens. PactBopel. HacelmeHuele u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpMMOCTH BemiecTB B BOJE. MaccoBasi J0js1 BEUIECTBA B PacTBOpE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpOB B HpUPOAE M B JKU3HMU YEJIOBEKa.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoaHbIxX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss  Heopranmdecknx  coeauHeHuidd. Oxcuapl.  Knaccudukanus — OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecoleoOpasywomue. Homenknartypa
okcu10B. DU3nyecKue U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okcuaoB.

OcnoBanwus. Knaccuduxaryst ocHoBaHU#: MIENOYM U HEPACTBOpUMBIE OcHOBaHUs. HomeHkaTypa
ocHOBaHUU. Du3nUeCcKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydueHre 0oCHOBaHUM.

Kucnotel. Knaccuduxarmus kucnor. Homenknarypa kucinoT. Dusmdeckne U XUMUYECKHE
cBoiicTBa kuciot. P akruBnoctu metamuioB H. H. bekerosa. [losryuenue kucnor.



Conu. Homenknarypa cosneil. @u3nueckue u XuMuieckue cBoiictsa cosieil. [Tonyuenue coseit.

['eneTnyeckast CBSI3b MKy KJIaCCAMH HEOPTaHUYECKUX COEIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJCIICHUE COJEp)KAHUS KUCIOpOoJa B BO3AyXE, IIOJydeHHE, COOMpaHUE,
pacrno3HaBaHHe U U3Y4YEHUE CBOICTB KUCIOPOAA,

HAOJIFOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS H
MIPEKpAIeHUs] TOpeHHs (I0Kapa), O3HAKOMJICHHE C OO0pas3llaMd OKCHUIOB M OIMCAaHHE WX CBOWCTB,
[OJIyueHue, coOMpaHue, paclio3HaBaHUE U M3Yy4EHUE CBOMCTB BOJOpOJa (TOpEeHHue), B3auMOJICHCTBUE
Bozopoaa ¢ okcuaoMm meau (I1) (BO3MOXKHO HCIIOJIb30BAaHKE BHICOMATEPUAIIOB), HAOIOCHHE 00pa3IoB
BEILIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBaHHE OCOOEHHOCTEW pacTBOPEHHS BEIIECTB C Pa3IMYHOMN
pacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OINPEIEIEHHOW MAacCOBOW JI0JEH PACTBOPEHHOTO
BEIIIECTBA, B3aWMOJICHCTBUE BOJIBIC META/UIaMU (HATpUEM M KajibIlueM) (BO3MOYKHO HCIIOIh30BaHUE
BUJIEOMATEpUANIOB), HCCIEI0BaHUE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOMIOZCHUE W3MEHEHUsSI OKPAcKM WHJIUKATOPOB B PACTBOPAX KHUCJIOT M IICIOYEH, H3ydeHHE
B3auMoeiicTBust okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C METajUIaMH, pPeaKIui
HEUTpaIM3alluM, TMOJYyYeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO MeETauia JIPYTHM U3
pacTBOpa COJM, PEIICHNUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelIme Kiacchl HEOPraHUIECKUX
COETMHEHU .

Ilepuoauvecknit 3akoH u Ilepmoamueckass cucremMa xuMH4YecKux »3ementos JI. H.
MenaeneeBa. CTpoenne aToM0B. XMMH4YeCKasi CBA3b.

OKuCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu

[lepBbie TOMBITKK KJIACCH(PUKAINMKA XUMHYECKHX d3JeMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHBIC METAJUIbl, TaJOTE€HbI, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepumoanueckas cucrema xumudeckux snemeHToB [. M. Menneneena.
KopoTkonepuonnas u nmuaHoniepuoaHas Gopmsel [leproaudeckoid CHCTEMbl XUMUYECKUX 3JIEMEHTOB /.
N. Mengeneesa. [leproabl u rpymnmbl. GU3NYECKUI CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB NEepuoaa 1
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3otombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000710uek aToMOB mepBbIX 20 XxuMudeckux sinemMeHToB Ilepuomnueckoit cuctemsl JI. M. Menneneena.
XapakTepucTUKa XUMHUYECKOrO0 »3JeMeHTa Mo ero nonoxeHuto B [lepmoanueckoir cucreme [/l
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI paJuyca aTOMOB XHMHMYECKHX 3JEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPpyIIaM U IEPHOIaM.

3nauenue llepuogmueckoro 3akona m Ilepuonnyeckoi CHUCTEMbl XUMHUYECKHUX 3JIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. [. . MenzaeneeB — yu€Hblil U TpaxaaHMH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MoJispHAs U HEMOJISPHAS) CBS3b. DIEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIponeccel okucieHus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil Ikcnepumenm:

M3y4YeHHEe 00paslloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aWUMOJCWCTBHUE THUIPOKCHIA ITMHKA C
pacTBOpaMu KHUCIOT W LIEN0Yel, IPOBEJCHHUE OIBITOB, WILIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTENIHLHO-
BOCCTaHOBUTEJIBHBIX PEaKIuil (TOpeHue, peakiiiuy pa3ioKeHHsI, COSTUHEHUS).

Mescnpeomemnuuie céasu

Peanu3zanus MeXIpeaAMETHBIX CBS3€il MPH M3YUYEHUH XMMHHU B 8 KJIacce OCYLIECTBIISICTCS depe3
UCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSTUH, SIBISTFOLIUXCS
CHCTEMHBIMU JUTS OTACIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHBbIC TIOHSTHS: HAy4HbIH (DaKT, TUNOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CHHTE3, KiIacCH(UKAIHs, NePHOANIHOCTb, HAOIIOJICHNE, SKCIICPUMEHT, MOJCINPOBAHUE, H3MEPEHHE,
MO/IEITh, SIBJICHHE.



@dusuKa: MaTepUsi, aTOM, IEKTPOH, POTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, JJICKTPUUCCKHIA 3apsi]l, BEIICCTBO,

TeN0, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, (U3MUCCKUE BEIUYMHBI, CIUHHIIBI
U3MEpEeHHsI, KOCMOC, TUIaHeThl, 3BE3/1bl, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

[eorpadus: armocdepa, ruapocdepa, MHUHEPAIbl, TOPHBIC MOPOJIbI, IMOJE3HBIC HCKOMACMBIE,
TOTIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo u xXumMu4ecKasi peakuusi

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xuMmudeckux aieMeHToB [[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

W3MEHEHUH CBOMCTB XMMHUYECKHX AJIEMEHTOB NEPBBIX TPEX MEPHUOJOB, Kallus, KaJbIMsl U UX
COEJIMHEHUI B COOTBETCTBUU C IOJIO)KEHHEM 3J1eMEHTOB B lleprnoanueckoil cucreMe U CTpOEHHEM HX
aTOMOB.

CrpoeHue BemiecTBa: BUJIbI XUMUUECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BU/IA XUMUYECKOW CBSI3H.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIeCTB. XMMUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIMXCS K pa3IMYHBIM  KJlaccaM HEOpPraHWYeCKHUX COEJAMHEHUH, TeHeTHuYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX peakUuid IO pPa3IM4YHbIM MpH3HaKaM (M0 YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKLUMU BEIIECTB, MO TEMJIOBOMY 3(p¢eKTy, M0 HW3MEHEHUIO CTENeHEeM OKHCIIECHUs
XMUMHYECKUX DJIEMEHTOB, M0 OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). DK30- U SHIAOTEPMHUECKUE
peaxkuu, TepMOXUMUYECKUE YPAaBHEHHUS.

[Tonatue o ckopocTm XuMHUYecKOW peakuuu. [loHsTHe 00 0OpaTUMBIX W HEOOPATHMBIX
XUMHUYECKUX peakiusix. [loHATHEe O TOMOTEHHBIX M TeTeporeHHbIX peakiusax. lloHarue o karamuse.
[lonsitTne 0 XxMMHUYEeCKOM paBHOBecHU. (DAKTOPHI, BIUSAIOIIME HA CKOPOCTb XUMHUYECKOM peakiuu u
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCAUTENBbHO-BOCCTAHOBUTENBHBIE  pPEaKlUU,  DJICKTPOHHBIM  OajaHC  OKHMCIUTENBHO-
BOCCTaHOBUTEIHHOU peakiuu. CocTaBleHUE ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKInil ¢
MCI0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust 21eKTPONIUTUYECKON AUCCOIUALIMU. DIEKTPOJIUTHI U HEANEKTPOJIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMHU BEUIECTB C PA3TUYHBIMU BUJAMH XUMHUYECKOH cBsi3u. CTeneHpb MTUCCOLUAIUH.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Peakuuu woHHOTO OOMEHa. YCIOBUS MPOTEKAHMSI PEAKIHH HOHHOTO OOMEHa, IOJIHbIE U
COKpalIéHHbIE HMOHHBbIE YpaBHeHHsS peakinuii. CBOICTBa KHUCIOT, OCHOBAaHHMW M COJEHl B CBeTe
MpeJICTaBICHU 00 AMEeKTpoNIUTHYEeCKO auccormanuu. KauecTBeHHbIe peakiiud Ha HOHBL [loHsATHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHUE C MOJEISIMHU KPUCTAIUNINYECKUX PEHIETOK HEOPraHUUECKUX BEUIECTB — METAJUIOB U
HeMeTauoB (rpadura U anMasa), CIOKHBIX BEIIECTB (XJIOpHJa HATpHs), UCCIIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTM  XHMHUYECKOW peakUMu OT BO3JACHCTBUS  pazIM4YHBIX  (DAKTOPOB, HCCIEIOBaHHE
IEKTPOIPOBOJHOCTH PAaCTBOPOB BEILECTB, IpOLECCAa IUCCOLMALMU  KHUCIOT, ILIEN0Yed M  coJei
(BO3MO>KHO HMCIOJIb30BaHNE BUIE0 MAaTEPUAIIOB),

IIPOBEICHUE OMBITOB, WIIIOCTPUPYIOUUX MPHU3HAKK MNPOTEKaHUs peakluii HOHHOTO oOMeHa
(oOpazoBaHMe ocajKa, BbIIEIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OIMBITOB, MJUTFOCTPUPYIOMIMX MPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKkUui (TOpeHHe, peaklUuu pasiokeHus, COCTUHEHHs),
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C NOMOIIBbI KAUECTBEHHBIX PEAKIMIl HA HMOHBI, pPEIIECHUE
9KCIEPUMEHTAJIbHBIX 3a/a4.

HemeTtanbl 1 MX coeJUHEHHS



OOmiast xapakTepucTUka ranoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIC CTENEHH
okucienus. CTpoeHre u PU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajloreHOB. XUMHUYECKHE CBOICTBA
Ha M[puMepe Xjopa (B3aMMOJCHCTBHE C MeETajulaMH, HEMEeTalaMu, IiejodaMu). XJIOpPOBOAOPOI.
ConsiHast  KuCJIOTa, XUMHUYECKHME CBOWCTBa, IIOJIyueHUE, IpuMeHeHue. J[lelicTBue xjopa U
XJIOPOBOJOPOJa Ha OpraHu3M YejoBeka. BaskHele XJIopuabl U UX HaX0XKACHHUE B IIPUPOJIE.

OO6mas xapaktepucTka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIC
crerieHu okucieHus. CTpoeHue M (U3UYECKHUe CBOMCTBA IMPOCTHIX BEIIECTB — KUCIOPOJA M CEpHI.
AoTponiHbIE MOJIM(HKAIIMKA KHUCIOPOJa M Cepbl. XUMHUYECKHE CBoOMCTBa cepbl. CepoBoOpos,
CTpoeHHE, (PHU3MYECKHEe W XMMHUYECKHe CBOWCTBA. OKCHUABI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcuioB. CepHasi KUCJIOTa, GU3NYECKHE U XUMHUUYECKHUE CBOMCTBA (00IIME Kak MpeACTaBUTENS Kilacca
KACIOT ® creruduyeckne). XUMUYECKAE DPEAKIUH, JIeKAIINe B OCHOBE MPOMBIILICHHOTO CIIOCO0a
MOJTy4eHUs] cepHOM KucioThl. [Ipumenenue cepHoit KUCIOTh. CoJIM CEpHOM KUCIOTHI, KadyeCTBEHHAs
peakuus Ha cynabdar-uoH. HaxoxaeHue cepbl U €€ COeAMHEHUN B MPUpPOJe. XUMUUECKOE 3arps3HEHNE
OKpY)KaIOIlleH Cpe/ibl COEIMHEHUSIMU cepbl (KUCIOTHBIE TOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

OO6mast xapakTepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTETNIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHHWE B NIpHUpoje, (U3NYECKHE M XUMHYECKHE CBOMCTBA.
KpyrosopoT azora B mpupojae. AMMHUak, ero (u3NyecKue M XHMHUYECKHE CBOMCTBA, MOJydye€HUE U
npumeHnenne. Con aMMOHUs, WX (PU3HUECKHE U XMMHUYECKHE CBOWCTBa, NMpuMeHeHue. KadecTBeHHas
peakusi Ha MOHbI aMMOHMS. A30THasi KUCJIOTa, €€ MoyyuyeHue, Gpusndeckue U XMMHUECKHEe CBOWCTBA
(oOmme Kak TpEeNCTAaBUTENs Kiacca KUCIOT W crnenuduieckue). Vcmonp3oBaHne HUTPATOB M COJIEH
aMMOHHMSI B KaueCTBE MUHEPAJbHBIX YyNOOpeHMH. XHMMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl
COEJIMHEHUSIMU a30Ta (KUCIOTHBIE O], 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJ0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, duznueckne u xumudeckue cBoiictBa. Okcuna docdopa (V) u
dbochopHas kucioTa, (PU3NIECKUE U XUMUUYECKHE CBOMCTBA, mosrydeHue. Vcnmonp3oBanue ¢gocdartoB B
KayecTBE MUHEPaIbHBIX YI00pEHUH.

O6mras xapakTepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEepHBIC
CTETNIEHU OKUCICHUS. YTJIepoJ, aUIOTPOINHbIE MOAM(DUKAIIMKN, pACcHpOCTpaHEHHE B TMPUPOAE,
¢u3uMvecKkne M XUMHUYECKHE CBOWcTBa. AxacopOmusa. Kpyrosopor yrieponma B mpupojae. OKCHIbI
yriaepoaa, ux (QuU3n4Yeckhue U XMMHYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBbl, MOJIYYECHUE U
MpUMEHEHHE. DKOJIOrHUecKue MpoOiemMbl, CBA3aHHbIe ¢ OKcuoM yriaeposa (IV), runoresa riao0anbHOTO
MOTEIJICHUS! KJIMMaTa, NapHUKOBBIM 3(dekT. YrompHas Kuciaota U e€ colid, UX (QU3NYECKHEe U
XMMHYECKHUE CBOICTBa, MoJiyueHHE M MpuMeHeHHe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COCAMHEHHUSX yriepona (MeTaH,
9TaH, OTWUJIEH, AalleTUJIEH, JTaHOJ, TJMLEPUH, YKCycHass Kuciorta). [IpupoaHble UCTOYHHKHU
yIIeBOAOPOIOB (yroJib, MPUPOAHBIH ra3, He(Th), MPOAYKTHI UX HepepaboTku (OEH3UH), UX POJIb B OBITY
U MPOMBIIITICHHOCTH. [ToHsATHE 0 OMOTOTHYEeCKH BasKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBoJax — U ux
POJIK B )KM3HU YeloBeka. MaTepuaabHOE €JMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckne u XUMUYECKHE CBOWMCTBA, MoJydyeHHe W mpumeHeHue. CoenuHeHUs
kpemHusi B mnpupozae. OOuue mnpencraBieHuss o6 oxcuae kpemuust (IV) um kpeMHHEBOl KHUCIOTe.
CunukaTel, X HUCIIOJB30BaHUE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHellne cTpouTenbHble MaTepuabl:
KepaMHKa, CTEeKJIO, LIeMEeHT, OeToH, kene300eToH. IIpoGiaembl 06e30mMacHOrO0  HMCIOJIB30BaHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumennt

M3y4YeHHe O00pa3l0B HEOPTraHWYECKHX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, MPOBEICHHE
KaueCTBEHHBIX pEaKIMi Ha XJIOPUA-HOHBI WM HAONIOJEHHWE TMPHU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (QU3NYECKHe W XUMHYECKHE CBOWMCTBA TaJOr€HOB M WX COCOUHEHHH (BO3MOXHO
WCIOJIb30BaHME BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C o0OpasliaMu XJIOPUAOB (TaJlOTEHUIOB),
O3HAaKOMJIEHHE ¢ 00pa3laMu cepbl U e€ COeMHEHUSIMH (BO3MOKHO HMCIOJIB30BaHUE BUJEOMATEPUAIIOB),
HaOIo/IeHNe Mmpollecca OOyrIMBaHUS caxapa MOJA JACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOUM KHCIOTHI,
M3Y4YeHHE XUMHYECKUX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOU peaKiuu



Ha cynb(}aT-uoH U HaONIOIeHUE MPU3HAKA e€ MPOTEKaHUs, 03HAKOMIICHHE ¢ (PU3MUYECKUMU CBOHCTBAMU
azoTa, ochopa 1 X COeMHEHH (BO3ZMOKHO UCTIOIB30BAHUE BUACOMATEPUATIOB), 00Opa3aMu a30THBIX
u pochopHBIX yIOOpeHHii, MOTyYeHHE, COOMpaHue, pAclO3HABAHWE W W3YYECHHUE CBOWMCTB aMMHAaKa,
MPOBEJICHUE KAYECTBEHHBIX PEAaKIUii Ha MOH aMMOHHUS M ¢ocdar-HoOH U U3yueHUE NPU3HAKOB HX
IIPOTEKAHUS, B3aUMOJECHCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO
WCII0JIb30BAHNE BHJICOMATCPUAIIOB), H3yICHHE MOJICNICH KPUCTAUTMICCKUX PEIIETOK anmasa, rpadura,
¢dymiepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIISCTB AKTHBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM TMPOTHUBOTA3a, IMOJIydeHUE, COOWUpaHHWE, pPACIIO3HABAHWE W U3YyYCHUE CBOWCTB
YIJIEKHUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiMi Ha KapOOHAT U CHJIMKAT-WUOHBI M HU3Yy4YCHUE
MIPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHUE C MPOIYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHelme HeMeTauibl U UX COCTMHEHUS.

MeTa/ibl M X COEIMHEHUS

OO6mast XxapakTepucTUKa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMM HMX IOJIOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux saemeHToB JI. M. MenneneeBa u crpoenusi atomoB. CtpoeHue
MeTaJUIoB. MeTalmudeckasl CBsI3b U METAUTMYECKass KPUCTATMYECKasl PeméTka. DIEeKTPOXUMHUYECKHUI
psAn HanpspkeHW MmeTauioB. Du3nmdeckne W XUMHUYECKHME CBOMCTBA MeTaioB. OOmiue crnocoObl
MoJTy4eHus: MeTayuioB. [IoHSATHE O KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnassl (cTanb, Yyr'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenounble Metaiuibl: ToJOKeHWE B Ilepuogmyeckoil cuUCTEME XUMHYECKHUX HJIEMEHTOB /I,
N. MenpeneeBa, CTpO€HHE UX aTOMOB, HAXOKJICHHE B

npuposae. duznyeckue W XUMHUYECKHE CBOWCTBAa (Ha mpumepe HaTpus U Kanus). OKcHIbl U
TUAPOKCHIBI HATpusl U Kanwus. [IpuMmenenune

IIETOYHBIX METAJIJIOB M UX COCTUHECHH.

[[lenoyHO3eMENbHBIE METAUIBI MAarHUM M KalbLMK: MoJjokeHue B Ilepmogmyeckoil cucreme
xumuueckux snmemeHToB JI. W. MenpeneeBa, CTpoeHHME HMX aTOMOB, HAXOXJECHHE B MPHUPOJE.
duznyecknue U XMMHUYECKHE CBOWCTBA MarHus U Kajblus. Bakuelmne coenuHeHHs KaiabIus (OKCHJ,
TUAPOKCHU, cou). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: nosoxenue B Ilepuoanyeckoii cucreme xumuueckux sineMentoB Jl. 1. Menaeneesa,
CTPOCHHME aToMa, HaxoXkJAeHWe B mpupoje. Puznyeckne M XHMHYECKHE CBOMCTBA QIFOMUHMSL.
AmpoTepHbIe CBOWCTBA OKCH/IA U THIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenne B Ileproanueckoit cucreme xumuueckux snemeHTOoB JI. M. Menneneena,
CTPOEHHME aTOMa, HaXOXJeHue B mnpupoje. Pusnueckue U XUMHUYECKHE CBOWCTBa xkene3a. OKCuupl,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBa U MOTYYCHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaJUIOB M CIUIaBOB, UX (PU3UYECKUMHU CBOMCTBAMH, H3YyUCHUE
pEe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUANIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUSL OKCHUJA KallbllMs M HATPUs C BOJOH (BO3MOXKHO MCIIOJIb30BaHHE BUAECOMATEPUATIOB),
UCCIIEIOBAaHUE CBOWMCTB KECTKOM BOJBI, Mpollecca TOPEHMs JKele3a B KHUCIopojae (BO3MOKHO
MCI0JI30BaHME BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEaKlUi Ha NOHBI: MAarHHUS,
KaJbIusl, AIFOMUHUS, IUHKa, xkenesa (II) u xenesa (II1), menu (I1), HabmaroaeHMe U ONMCaHKE MPOLIECCOB
OKpalllMBaHUsl TJIaMEHW MOHAMHU HATpHs, Kajdusd M  Kamblus (BO3MOXHO  HCIOJb30BaHHE
BHJICOMATEPHUANIOB), HCCIeI0BaHnEe aM(POTEPHBIX CBOWCTB TMAPOKCHUIA aTIOMUHUS U THIPOKCHIA ITMHKA,
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelie MeTambsl U UX COeIUMHEHUSD).

XuMus M OKpPY:KaOIAs cpeaa

BemecTBa 1 MaTepuainsl B MOBCEAHEBHOM KU3HU YeloBeka. be3omacHoe NCHoap30BaHUE BEIIECTB
Y XUMHUYECKUX peakiuii B ObITy. [lepBasi moMOIIb TPU XUMHYECKUX 0XKOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKalollel cpensl (mpeaenbHas JOMycTUMas KOHIICHTpAIUs
BemnecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX PoOIeM.

Xumuueckuii IKCnepumenm:

M3y4eHrue 00pa3loB MaTepraioB (CTEKIIO, CIIaBbl METAJUIOB, MOJTMMEPHBIC MaTEpUaJIbl).



Mestcnpeomemmuuoie ceazu

Peanuzanus MeXNIpeIMETHBIX CBsI3€l NpU M3YYEHUH XMMHUHU B 9 KJlacce OCYIIECTBISIETCS uyepes
UCIOJIb30BAHME KaK OOIIUX EeCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TMOHSATUH, SBISIONIUXCS
CHCTEMHBIMU JIJIsl OT/ICIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OOmire ecTecTBEHHO-HAYYHbIC IOHSTHS: HAy4HbIM (pakT, rumoresa, 3aKOH, TEOPHs, AHAJIM3,
CHHTE3, KJIacCH(PUKALUs, EePUOTUIHOCTh, HAOMIOCHNE, SKCIEPUMEHT, MOJCIHPOBAHUE, H3MEpPEHHE,
MOJIEITb, SIBJICHHUE, TAPHUKOBBIN 3(D()EKT, TEXHOIOTHsI, MaTEPHAIIBI.

dusznka: Marepusi, aToM, JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUESCKHIH 3apsij,

MIPOBOJHUKH, TMOJIYIIPOBOJHUKH, JHIJICKTPUKH, (OTOIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, T'a3, PacTBOP, PACTBOPUMOCTh, KPHCTAIIMYECKAst PEHIETKA, CIUIABHI,
¢bu3nvecKre BEIWIHHBI, SAMHUIBI U3MEPEHHsI, KOCMHYECKOE IPOCTPAHCTBO, TUTAaHETHI, 3BE31b1, COJTHIIE.

buonorus: ¢otocunTes, aAbixaHue, Ouocdepa, sKocucTeMa, MHUHEpaJIbHbIE yI0OpEeHMUs,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIC MOPOJBI, TOJE3HBIE HCKOMAeMbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YNIBTAThl OCBOEHHS IIPOrPAMMBI OCHOBHOTO OOIIEr0 00pa3oBaHus JOCTHTAIOTCS B
X0ae O6y‘IeHI/I$I XUMHUNU B C€IAUHCTBC yqe6H0171 U BOCIHHTATEIHLHOU JCATCIIBHOCTH B COOTBETCTBHUU C
TPAJUIIMOHHBIMA  POCCHICKUMH  COIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBWJIAMH W HOPMaMH I[OBEJCHHSA M CIOCOOCTBYIOT —IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COMATH3AIINNA 00 yJarOIHXC .

JINYHOCTHBIE PE3yJbTATH OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIMH 1

PAaCIIUPEHNUE OTIBITA JAEATETBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoOTHYECKOr0 BOCIUTAHMSA:

[ICHHOCTHOTO OTHOIIEHHsSI K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAyIHOMY
HACJIE/INIO, TOHUMAaHKs 3HAYCHUS] XUMUYECKON HAYKH B J)KU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIJIETh JIOCTOBEPHOW WH(pOPMANUEH O TEPEIOBbIX JOCTIKEHHSIX W OTKPBITHAX MHPOBOH H
OTEUYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

NPEJICTABICHNS O COIMAILHBIX HOPMax U MpaBHIaX MEKIMYHOCTHBIX OTHOIICHUM B KOJUICKTUBE,
KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, y4eOHOMCCIIEI0BATENbCKOM,
TBOPYECKOM M JPYIHX BUJAAX JEITEIBHOCTH, TOTOBHOCTH K PasHOOOPA3HON COBMECTHOM JESATEIBLHOCTH
NpU  BBINIOJIHEHUM Y4YEOHBIX, IMO3HABATENLHBIX 3a/ad, BBIMOJHEHUH XHMHYECKUX DKCIICPHMEHTOB,
CO3/[aHMH YYEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHUMAHHIO M B3aUMOIIOMOIIHM B MPOIECCE ITOM
y4eOHOM JIeITEIBHOCTH, TOTOBHOCTH OICHHUBATH CBOE ITOBEIECHHE M IOCTYIIKA CBOMX TOBApHUILEH ¢
MO3HIIMH HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TPECTABICHHUS O BEIIECTBE M XUMHUYECKOW pEaKIUh, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U

COCTABJISIFOIIIME OCHOBY JUIS MOHUMAHUS CYIHOCTH HAYYHOW KapTHHBI MHUpPA, TPEICTABICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPUPOJIBI, B3aUMOCBS3SX YeIOBEKa C MPUPOJHON Cperoid, o
POJIM XUMHH B MIO3HAHUH STHX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MTOJyYEHHE HOBBIX 3HAHUH 10 XUMHUH, HEOOXOAUMBIE
ISl OOBSICHEHUST HaONIOaeMbIX MPOIECCOB W SIBJICHHM, IO3HABATEIbHON, HH(MOPMAIMOHHON W
YUTATEIbCKOM KYJIBTYPhl, B TOM YHCJI€ HABBIKOB CaMOCTOSTECIHHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEJICTBAMU HH(DOPMAITHOHHBIX TEXHOJIOTHA;



uHTEpeC K OOydYeHWI0 W TMO03HaHWIO, IO003HATEIHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOECKTHOM M MCCIENOBATENbCKON JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIIPaBJIEHHOCTH U YPOBHS 00y4eHUsI B JajlbHEHNILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JI0pPOBbIO, YCTAHOBKM Ha
310pOBBIM 00pa3 *U3HU, OCO3HAHUE MOCJEICTBUN M HENPUATUE BPEIHBIX MPUBBIUEK (YyHoTpeOsieHus
QJIKOTOJIS, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBHJ OE30MaCHOCTH TpHU
o0OpanieHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY M peasIbHOW )KH3HH;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpEC K MPAKTHYECKOMY U3YUEHUIO MPOQecCuii  Tpyaa pa3IuIHOTO poJia, YBAKECHUE K TPYLY U
pe3yibTaTaM TPYAOBOW JIEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHUS IMPEJAMETHBIX 3HAHUM I10
XMUMHH, OCO3HAHHBIM BBIOOP MHIMBUIYaNbHOW TPAEKTOPUM MPOJOKEHHS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMMHH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEM,
YCHENTHON TpOo(eCcCHOHATBHON  JEATENHPHOCTH M Pa3BUTHUSI HEOOXOJIMMBIX YMEHHUM, TOTOBHOCTH
a/1IalITUPOBAThCS B MPO(PECCHOHANBHON CpeIe;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 11€J1eCO00pa3HOE OTHOIIEHUE K NMPUPOJE KaK HCTOUYHUKY KU3HU Ha 3emile, OCHOBE
e€ CyIlIeCTBOBAaHHUS, TOHMMaHUE IIEHHOCTH 3/J0pOBOT0 M 0Oe30macHOro o0Opasza >KU3HHM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TICHUXMYECKOMY 370pOBBIO, OCO3HaHME IIEHHOCTU
coOnrofieHns TMpaBui 0€30MacHOro TMOBEACHUS MPU paboTe ¢ BEUIECTBAMM, a TaKKe B CHUTyalUsX,
YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHATH 3HAHUS, MOJydaeMmble MpPU HM3YYEHUHM XUMUH, IS PEUIeHHUs 3ajad,
CBSI3aHHBIX C OKpPYKaroUIeHd NPUPOAHOW CPENOM, JUIS MOBBIILIECHUS YPOBHS SKOJOTHYECKON KYJBTYpHI,
OCO3HaHMs IJI00AJBHOIO XapakTepa AKOJOTHYECKUX MpoOIeM M MyTed MX pPEUIeHUs MOCPEACTBOM
METOJOB XHMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCA MM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COIIMATIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B coctaBe MerampeIMETHBIX pe3yJIbTaTOB BBIICISIIOT 3HAUUMble Uil (OPMHpPOBAHUS
MHPOBO33pEHUs 00IIIeHAYYHbIE TTOHATUSA (3aKOH, TEOPHUS,
MPUHIINI, TUNoTe3a, (akT, cUcTeMa, MPOLECC, HIKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJB3YIOTCS B
€CTECTBEHHO-HAYYHbIX Y4YeOHBIX IMpeAMeTax M TO3BOJIAIOT Ha OCHOBE 3HAHHWM M3 ATHX IMPEIMETOB
dbopMHpOBaTh TPEJICTABICHHUE O IIEJIOCTHOM HAayyHOH KapTHHE MHpa, U YHHUBEpCaibHbIe Y4eOHBIE
neiictBus  (MO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYIATHUBHbBIE), KOTOpble OOECHeunBarOT
¢bopMHUpOBaHHE TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOM
JeSITeNIbHOCTH.

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue JaeMcTBua:

YMEHHS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILIICHUS NPU OCBOCHUM 3HAHUW: PACKPBHIBATH
CMBICJT XUMHUYECKHUX TTOHATUH (BBIIEIATH UX

XapaKTepHble MPHU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSITHUSMH), HCIOJIB30BaTh
MOHATHS A7 OOBSICHEHUS] OTAENbHBIX (DAaKTOB M SIBJICHH, BBHIOMpPATh OCHOBAHHUS M KPUTEPUH IS
KIacCU(UKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX pEeakKlHid, yCTaHaBIMBaTh MPUYHHHO-
CIIEJICTBEHHBIC CBSI3M MEXKIY OOBEKTAMU U3YYCHUSI, CTPOUTH JIOTUYECKHE PacCyXJIeHUs (MHIYKTUBHEIE,
JNEAYKTUBHBIE, TI0 aHAJIOTUH), I€TIaTh BBIBOIbI U 3aKIIFOUEHUS;

YyMEHUE TMPUMEHATh B MPOIECCe IMO3HAHMS TOHATUS (NIPEAMETHBIE M METalpeJIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIEC) MOJEIIN, UCIIOJIb3yEMbIE B



XMUMHH, IPeoOpa3oBbIBATh IIMPOKO IPHUMEHSEMbIE B XUMHUHM MOJEIBHBIE IPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA), XUMUYecKas (opMyia W ypaBHEHHUE XUMHUYECKOW pEaKUuu —
IIPU PELIEHUH y4eOHO-TI03HABATENIbHBIX 33/1a4, C YUETOM ITHX MOJEIbHBIX NIPEACTABICHUIN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKA HU3yYaeMbIX OOBEKTOB — XHUMHUYECKHUX BELIECTB H
XUMUYECKUX PEAKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3H U
IIPOTUBOPEYUS B U3y4aEMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble nccienoBarebckue 1eliCTBUS:

YMEHHE HCII0JIb30BaTh MOCTaBJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHMS, a TAKKE B
KAayecTBE OCHOBBI Ul (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE IPABHIBHOCTH BBICKa3bIBAEMbIX
CY)KJICHUM;

npuoOpeTeHrue OmbiTa 10 IUIAHUPOBAHWIO, OPraHW3allid W TPOBEICHHUIO YUYCHHUYECKUX
AKCIEPUMEHTOB, yMEHHE HaOII0AaTh 3a X0JI0M Mpoliecca,

CaMOCTOSITENIBHO MPOTHO3UPOBATH €r0 pe3ysbTatr, (GOpMyIUpoBaTh 000OIIEHUS M BBIBOABI IO
pe3yibTaTaM NpoBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABISITh OTUET O MPOJIeNIaHHOM paboTe.

Pa6ora ¢ undpopmanmueii:

yYMEHHE BbIOMpPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh MHPOPMAIIMIO PA3IMYHBIX BUJIOB U (OpM
MIPE/ICTaBJICHUS], MTOJIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JIUTEPATypa XUMHUYECKOTO
coJiepKaHus, CIIpaBoOYHbIe OcoOus, pecypchl HTepHeTa), KpUTUYECKH OIIEHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

YMEHHE NPHUMEHSTHh pPa3MyHble METOJAbl U 3ampochl IpPHU NOUCKE M OoTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJTHEHMS] Y4e€OHBIX M TIO3HABATENbHBIX 3ajau
ONpeNeNéHHOr0 TUIA, NpUOOpeTeHHe ombiTa B 00JacTH HCHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJAJIEHUE KyJIbTypOl aKTUBHOTO MCHOJIb30BAHUS Pa3TUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOUPATH ONTUMAIBHYIO (OpMY Ipe/cTaBiIeHus HHpopMauu 1
WUTIOCTPUPOBATh pELIaeMble 3aJaud HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, JIpYyrUMH QopmMamu
rpaguKyd U UX KOMOUHAITUSIMU,

YMEHHE HCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4eOHOW U HCCIIeNoBaTeNIbCKON
NeSITeNbHOCTH MH(QOPMAIMIO O BIMSHUU MPOMBIIIJICHHOCTH, CEBCKOTO XO3SICTBa M TpaHCHOpTa Ha
COCTOSIHME OKPYXaIOIIEH MPUPOTHOUN CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHUS 3aJaBaTh BOIMPOCHI (B X0j€ auaiora U (WIM) JIUCKYCCHHM) TIO CYIIECTBY OOCYKIaeMOu
TeMBI, POPMYIUPOBATH CBOU TPEIIOKECHUSI OTHOCUTEIILHO BBITIOJIHEHHSI TPEUIOKEHHON 3a1a4H;

YMEHHUSI TPEICTABISATh IMOJy4EHHBIE DPE3YJbTaThl TO3HABATEILHOW JESTEIBHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JIENIaTh MPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIIEPHUMEHTA
(;1abopaTopHOTrO OmBITA, JIAOOPATOPHOW PabOTHI 1O HCCIICIOBAHUIO CBOWMCTB BEIECTB, y4eOHOTO
MPOEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TI03HABATCIILHOW W
WCCIIEIOBATEIILCKOM JICATEIILHOCTU TPU PEIICHHH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE yduéra OOIIMX
WHTEPECOB M COTJIACOBAaHUS MO3MIMK (0OCYXKJEeHUs, OOMEH MHCHHSMH, «MO3TOBBIC IITYPMbD»,
KOOpJUHAIMS COBMECTHBIX JCHCTBHI, OMpeAeNeHue KPUTEPHUEB MO OIICHKE KaueCTBa BBIMOJIHEHHOM
paloThI U apyTHe).

PeryasiTuBHbIC YHHBepCaJbHbIC Y4eOHbIe NeliCTBHUSA .

YMEHHE CaMOCTOATENIBHO OINpPEAEHATh IENN JEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIUPOBAaTh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBHOCTh, BHIOMpaTh Hambosee
s peKTHBHBIE CIIOCOOBI PelIeHNs yIeOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATEILHO COCTABIISTh WIN
KOPPEKTUPOBATh MPEVIOAKEHHBIN aAJITOPUTM ACUCTBUN NMPHU BBIIOJHEHUH 33/JaHUN C YIETOM TOJydEHUS
HOBBIX 3HAHMU 00 H3yd4aeMbIX OOBEKTaxX — BEUIECTBAX M pEaKIMIX, OLEHHBATH COOTBETCTBHUE
IIOJIyUEHHOTO pe3yJbTaTa 3asBICHHOM LIE€IH, YMEHUE MHCIIONb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI,



IIpeIaraeMole B YCIOBUH 3alaHuM.
HPEJMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 0053aTEIBHOTO COIEPKAHMS, YCTAHOBICHHOTO
naHHOU (henepanbHON pabodeid MPorpaMMOi, BBIJCTISIOT: OCBOCHHBIC 00YJYAOIIUMHUCS HAYIYHBIC 3HAHWS,
YMEHUSI ¥ CHOCOOBI JICHCTBHIA, CHEUU(pHUUECKUEe Uil MpeaMeTHOH o0nactu «XuMHS», BUIBI
JEATEIBHOCTH TI0 TIOJTyYE€HHIO HOBOTO 3HAHUS, €0 MHTEPIpETauy, TpeoOpa3oBaHUI0 U IPUMEHEHUIO B
Pa3IMYHbIX YYEOHBIX U HOBBIX CUTYalMsIX.

K koH1y 00yueHus B 8 kjacce rnpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

PacKpbIBaTh CMbBICT OCHOBHBIX XUMUUYECKUX MOHSTUN: aTOM, MOJIEKYJIa, XMMHUUECKUN 3JIEMEHT, POCTOE
BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJIHAsI), BAJEHTHOCTb, OTHOCUTEIbHAS
aTOMHasi M MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas 0
XMUMHMUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIICHUS, XMMMYECKas peakuus, KiIacCU(pUKaLUs peaKiuil:
peakuuu COEIMHEHHUs, pEaKUUu pa3lokKEeHHUs, peaklUuu 3aMelleHus, peakuuu OOMEHa, 7K30- HU
SHIOTEPMHUUYECKHE PEAKIMH, TETUIOBOW 3(PQEKT peakiuu, SApOo aToMa, SJIEKTPOHHBIN CJIOW aToma,
aTOMHas OpOHTalb, paJuyC aToMa, XMMHYECKas CBSA3b, MOJIAPHAS M HEMOJSpHas KOBaJEHTHAas CBS3b,
MOHHAsl CBSA3b, MOH, KAaTHOH, aHUOH, PAaCTBOP, MaccoBas J10JIsl BellecTBa (MPOIIEHTHAs KOHIIEHTpAIKs) B
pacTtBope;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHA W TPUMEHATH ST TOHSTHS TIPH
OTMCAHMU BEUIECTB U UX MPEBpallleHUl;

HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIeHUsI ()OPMYJ BEIIECTB U YPaBHEHUN XUMHUYECKUX
pEeaKIuii;

OTpEENATh BaJECHTHOCTh aTOMOB OJJIEMEHTOB B OWMHApHBIX COEIUHEHMSIX, CTENEeHb OKHUCICHUS
JJIEMEHTOB B OWMHAPHBIX COCIMHEHUSX, TNPUHAIEKHOCTh BEIIECTB K OMNpPENeIEHHOMY Kiaccy
COeMHEHUN To QopMmynaMm, BUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHAsh W HMOHHAs) B HEOPraHMYECKUX
COEIMHEHUSX;

packpeiBath cwmbichn Ilepuonnmueckoro 3akona JI. WM. MenpaeneeBa: AeMOHCTpUpPOBATh ITOHUMaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT UX NoJioxkeHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHHMS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO
Y4€HHMsI, 3aKOHa ABOTaJpo;

OTHCHIBATh U XapaKTepU30BaTh TabIn4yHyto Gopmy lleproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATHUS «raBHas noarpymna (A-rpynmna)» u «moboynas noarpymnmna (b-rpynmna)», Masbie u
00JbIIME TTEPHOIbI, COOTHOCUTH 0003HAUYECHHUS, KOTOpBIe UMetoTCs B Tabnuie «llepuoanyeckas cuctema
xumuyeckux sneMeHtoB /J[. WM. MenneneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMHYECKUX DJIEMEHTOB (COCTaB U 3aps] sApa, oOliee Yucio SJIEKTPOHOB M PACIpe/eleHHE HX 10
AIIEKTPOHHBIM CJIOSIM);

KIIACCU(PUIIMPOBATh XUMHYECKHUE 3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKHUE peakiuu (1o
YHCIIy U COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEUIECTB, 10 TEIJIOBOMY 3D (DEKTY);

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOWMCTBA BEIIECTB pPA3IUYHBIX KIIACCOB,
MOATBEPXK/Iasi OINUCAHME MpPUMEpPaMU MOJEKYJISPHBIX YPaBHEHUW COOTBETCTBYIOIIMX XWMHUYECKHX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUM B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATE OTHOCHUTEIBHYKO MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 JIeMEHTa M0 (opMysie COSANHEHHsI, MAaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE, MIPOBOIUTH
pacy€Thl M0 ypaBHEHUIO XUMHUYECKOHN peakIuu;

IIPUMEHATh OCHOBHBIE OIEpAllMH MBICIUTEIBHON JEATEIIBHOCTH — aHAJIW3 M CUHTE3, CPABHEHHUE,
00o011eHne, CUCTeMaTH3alHI0, KIacCU(PHUKAINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUId
U3Y4YEHHs CBOMCTB BELIECTB M XMMMUYECKHUX DPEaKIUi, €CTECTBEHHO-HAay4YHbIE METO/bl IO3HAHUSA —
Ha0JI0/IeHNe, H3MEPEHNE, MOICTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIN);



CJIeZIOBaTh MpPaBUJIaM TOJIB30BAHUS XUMUYECKOH MOCYI0H U 1ab0paTOpHBIM 000PYAOBAaHUEM, A TAKKE
IpaBHJIaM O6paIJ_[eHI/I$I C BCIIECTBaMM B COOTBCTCTBHMU C HWHCTPYKUUAMHU TI10 BbIIIOJIHCHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO TMOJIYYEHHUIO U COOMPAaHUIO Ta3000pa3HbIX BEIIECTB (BOJIOPOIA
U KHCJIOpOJa), IPUTOTOBJIEHHUIO pPAcTBOPOB C ONPEAECIEHHOM MaccoBOM J10Jiell pacTBOPEHHOTO
BCUICCTBA, IIJIAHUPOBATHL W MNPOBOJUTH XUMHUYCCKHE ISKCIICPUMCHTBI IO PACIO3HABAHUIO PACTBOPOB
IIe104ei ¥ KUCIIOT C HIOMOIIBIO HHIUKATOPOB (JIaKMYC, (heHOI(TaIeHH, METHJIOPAHXK U IPYTHE).

K xoHIy 00ydeHus B 9 kjacce npeaMeTHbIC pe3yabTaThl Ha 0A30BOM YPOBHE JTOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHSATHI: XMMHMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, AaHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTD,
CTENEHb OKUCICHHS, XUMHUYECKas peaklus, XMMHUYECKas CBsA3b, TEIJIOBOW A(P(eKT peaxiuu, MOJb,
MOJISIpHBIM  00BEM, pacTBOp, DSJIEKTPOIMTHI, HEDIJIEKTPOJIUTHI, DSJIEKTPOIUTUYECKAsT JUCCOLMALNS,
peakuuu HOHHOrOo OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTMMble W HeoOpaTHMbIe
peaKkuuy, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKI[UH, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHUCIIEHUE U
BOCCTaHOBJIEHHE, aQJJIOTPONHUs, aM(pOTEPHOCTb, XHUMHUYECKas CBsA3b (KOBaJCHTHAas, WOHHas,
MeTaJJIn4yeckasi), KpUcTajsinyeckasi peléTka, KOppo3us METajuloB, CIUIABbI, CKOPOCTb XMMHMUYECKOUN
peakuuu, npeaeabHo ponyctumas konueHTpamnus [1JIK BemecTsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TIOHSATHH W TPUMEHSTH JTU TOHSATHS TIPHU
OTMCAHWU BEUIECTB U UX MPEBpalllEHUI;
HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIeHUsI ()OPMYJI BEIIECTB U YPAaBHEHUN XMMHUECKUX
peakumii;
OTPEJENATh BAJIEHTHOCTh U CTENEHb OKHUCICHHUS XUMUYECKUX 3JIEMEHTOB B COETUHEHHSIX Pa3IUYHOTO
COCTaBa, MPUHAICKHOCTh BELIECTB K OMNpeAeIEHHOMY KilacCy COEAMHEHHH Mo QopmynaM, BHUI
XMUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAs, METAININYEcKasl) B HEOPraHUYECKUX COCIMHEHUSX, 3apsi
MOHA 10 XUMUYECKOH (opMmyse, XapakTep Cpelibl B BOJHBIX PacTBOpPaX HEOPraHUUECKUX COEIUHEHUM,
THI KPUCTAINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbica [lepuoanueckoro 3akona JI. M. MeHeneeBa u JeMOHCTPUPOBATh €TI0 MOHUMAaHUE:
OTHCHIBATh U XapaKTepU30BaTh TabMnuHyto Gopmy lleproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATHUS «raBHas noarpymna (A-rpynmna)» u «moboynas noarpymnmna (b-rpynmna)», Masbie u
0oJbIIME TEPUOIbl, COOTHOCUTH O0003HAYEHMs, KOTOpPhIE HMEIOTCA B IEPUOJUYECKON Tabmuie, c
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsija sapa,
ofliee 4YMCIO DBJIEKTPOHOB M pACHpelieieHHe WX IO 3JIEKTPOHHBIM CIOSIM), OOBSACHATH oOIIHe
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCAMHEHUH B Ipelesax MajblX NEPUOIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOECHHS UX aTOMOB;
KIIaCCU(UIIMPOBATh XMUMHUYECKHUE D3JIEMEHTHI, HEOPraHWYEeCKHe BEIIEeCTBA, XMMHUYECKHUE peakiuu (1o
YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3G (DEKTy, 10 M3MEHEHUIO CTeIeHeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOLIUE U crielU(PUIECKHe XUMUYECKIE CBOMCTBA MPOCTHIX M CIOKHBIX
BEILIECTB, MOATBEpXkJas ONUCAHWE [pPUMEpPaMU  MOJIEKYISIPHBIX W HMOHHBIX  ypaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;
COCTaBJISITh YPaBHEHUS SJEKTPOJMTHYECKOM TUCCOIMALMU KUCIOT, LIENOYEHd M COJIeH, MOJHBbIE U
COKpaIIEHHbIE ypaBHEHUS peakIii HOHHOTO OOMEHa, YpaBHEHHUS pEaKIHi, MOATBEPKIAAIOIINX
CYILECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0allaHCca ITUX PeaKIIUi;
IIPOrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTH NPOTEKaHUS
XUMUYECKUX MPEBPAILICHUI B pa3JIMUHbIX YCIOBUSIX;
BBIYMCIIATE OTHOCHUTENBHYIO MOJIEKYISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 JIeMEHTa 1Mo (opMyJie COEINHEHHsI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl M0 ypaBHEHUIO XUMHUYECKOUN peaKIuu;



coOroaTh MpaBmiia MOJIb30BAHUS XMMUYECKOW TOCYION M JTa0OpaToOpHBIM 00OPYAOBAHHEM, a TAKXKE
MpaBUIa OOPAIEHHS C BEIMIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSMU 10 BBIOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB 10 TMOJy4ECHHIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKHCIOTO
rasa);

MIPOBOJNTHh PEAKIUH, MOATBEPKIAIONINE KAYECTBCHHBIH COCTAB Pa3IMYHBIX BEIIECTB: PACIO3HABAThH
OTIBITHBIM ITyTEM XJIOPHJI-, OPOMHII-, HOAMI-, KapOOHAT-, Pocdar-, cuimkar-, cynbdar-, THIAPOKCH]I-
MOHBI, KaTHOHBI aMMOHHS M WOHBI M3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PaCTBOpPax
HEOPraHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OICPAIIMA MBICITHTEIBLHON JEATSIIBHOCTH — aHAIW3 W CHUHTE3, CpPaBHCHHE,
00001IeHNe, CHCTEMATH3AIUIO, BRISIBJICHHE TPHYNHHO-CIICJACTBCHHBIX CBSI3€H — IS M3YYCHUS CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTECTBEHHO-HAyYHBbIC METOJbI IIO3HAHUS — HaOII0ACHHE,
U3MEpEHHE, MOJICJINPOBAHUE, DKCIIEPUMEHT (peanbHbIi u MBICJIEHHBIN).



TEMATHYECKOE INITAHUPOBAHUE

8 KJIACC
Ne HaumeHnoBanue pa3zneioB u TeM nIpOrpaMMbl KonnuecTBo yacos DnexTpoHHbIe (ITU(POBHIL)
/11 Bceero KonTtpoubnsie | [Ipaktuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThl
Paznen 1.IlepBoHavaibHbIe XUMHYECKHE MOHATHS
11 | Xumus — BaxkHast 00JIaCTh €CTECTBO3HAHUS U S 2 bubmuoreka [JOK
NPaKTHYECKOM JICSITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
1.2 | BemecTBa 1 XUMUYECKUE PEAKIIUH 15 1 bubmuoreka [JOK
https://m.edsoo0.ru/7f41837c
Hroro no pazueny 20
Paznen 2.BaxHelilmme npeacraBuTe/u
HEOPraHu4YeCKUX BeleCTB
2.1 | Bo3ayx. Kucnopos. [Tonstue 06 okcumax 6 bubnunoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 | Bogopon.IloHsiTHE 0 KUCIIOTaX U COJISIX 8 1 bubmoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsl. [ToHsATHE 00 OCHOBaHUAX 5 1 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41837c
2.4 | OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHEHUI 11 1 1 bubmoreka LIOK
https://m.edsoo.ru/7f41837c
Hroro no paszmeny 30
Pa3znen 3.Ilepuoguueckuii 3axon u [lepuoguyeckasn
cucTeMa Xumudeckux djementon JI. 1. MenaesieeBa.
Crtpoenue aToMOB. XUMHYECKAs CBA3b.
OKHCIUTENBLHO-BOCCTAHOBUTEIbHbIE PEeaKIIHH
3.1 | Ilepuomuueckuii 3akoH u Ileproauueckast cucTeMa 7 bu6mmoreka [IOK
xuMudeckux nemenTo [1. . MenaeneeBa. CtpoeHue https://m.edsoo.ru/7f41837c
aToma
3.2 | Xumuueckast cBsi3b. OKHCIMTEIBHO- 8 1 bubnrorexa [JOK
BOCCTAHOBMTEJIbHbIE PEAKIINU https://m.edsoo.ru/7f41837c
HWroro no pazneny 15
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 S
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9 KJIACC

Ne HaumeHnoBanue pa3neioB U TeM IpOrpaMMbl KonunuecTBo yacos DnexTpoHHbIe (IU(POBHIL)
/1 B 00pazoBaTebHBIE PECYPCHI
Pa3nes 1.BemecTBO U XMMHYeCKHe PeaKIHH
1.1 | [loBTrOpeHue u yriayOieHrne 3HaHUH OCHOBHBIX Pa3/IeloB 5) 1 bubnuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEaKIINi 4
1.3 | DmekTposuTHYecKas TUCCONUANNS. XUMHUICCKHC 8 1 bubnuotexa [JOK
peakIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2.HemeTa/iibl U MX COeAMHEHHUS
2.1 | OOmiast xapaKTepUCTHKAa XUMHYECKHX dJIeMeHTOB VIIA- 4 bubnuoreka [JOK
rpymnbl. ['ajgoreHsl https://m.edsoo.ru/7f41a636
2.2 | OOmrast xapaKTepUCTHKA XUMHYECKHX 3JIeMeHTOB VIA- 6 bubnuoreka [IOK
rpynmbl. Cepa U €€ CoeTMHEHSI https://m.edsoo.ru/7f41a636
2.3 | O6mras xapakTepuCTHKa XUMHUUYECKHUX AIeMEHTOB VA- 7 bubnuorexa [JOK
rpymmsl. A30T, hochop ¥ UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 | O6uras xapakTepucTUKa XUMHUECKHX 71eMeHTOB [V A- 8 1 bubnuorexa [JOK
IPyIIbL. YTIEPOI M KPEMHHI U MX COCIUHCHHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 25
Paznen 3.MeTayibl M X COeIUHEHUS
3.1 | O6mue cBOMCTBA METAIIIOB 4 bu6moreka [IOK
https://m.edsoo.ru/7f41a636
3.2 | Baxueiimme MeTaJUIBI 1 UX COEIUHEHUS 16 1 bu6moreka [IOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasznen 4. Xumus n okpyskawmas cpeaa
4.1 | BemectBa U MaTepHalibl B )KM3HU YEJIOBEKa 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41a636
Utoro mno pazneny 3
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINIAHUPOBAHUE

8 KUIACC
Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Bcero Kontposnsnbie | [IpakTiueckue | M3ydeHUs | 00Opa30BaTElbHBIE PECYPCHI
paboThI paboThl
1 [Mpeamer xumun. PoJib XMMUH B )KH3HHU YEIIOBEKA. 1 4.09 bubGnuoreka IIOK
Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 [TousiTHE O METOAAX MO3HAHMS B XUMHUH 1 6.09. bubmrorexa [JOK
https://m.edsoo.ru/ff0d227e
3 | INpakTuyeckas padota Ne 1 «[IpaBuia paboThl B 1 1 13.09 bubmorexa [IOK
1a00paTOPHK U TPUEMBI 0OpaIeHus C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEMY
4 | Yucreie BemectBa u cMecu. CriocoObl pa3/ieieHus 1 15.09 bubnunoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 | INpaktuyeckas padota Ne 2 «Paznenenue cmeceit 1 1 20.09 bubnunoreka [IOK
(Ha mpUMepe OYMCTKHU MOBAPSHHON COJTH )» https://m.edsoo.ru/ff0d28c8
6 | ATOMBI U MOJIEKYJIBI 1 22.09. bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
7 | XuMU4ecKue 3JeMeHThI. 3HAKU (CHMBOJIBI) 1 27.09 bubmuoreka IIOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie 1 CII0KHBIE BEIIECTBA 1 29.09 bubmmorexa [LJOK
https://m.edsoo.ru/ff0d2a6c¢
9 | ATOMHO-MOJIEKY/ISIPHOE YUCHHE 1 4.10 bubnuoreka IIOK
https://m.edsoo.ru/ff0d2d50
10 | 3ak0OH MOCTOSIHCTBA COCTABA BELIECTB. 1 6.10 bubmmorexa [JOK
Xumuueckas popmyiia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHUMHUYECKHX JIEMEHTOB
11 | OrnocurensHas atoMHas macca. OTHOCHTEIbHAS 1 11.10 bubnroreka [JOK
MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 | MaccoBas qois XMUMUYECKOTO 3JIEMEHTA B 1 13.10 bubnuoreka LJOK
COCJTMHCHUH https://m.edsoo.ru/ff0d350c
13 | Konuuectso BemiectBa. Mosb. MossipHast Macca 1 18.10 bubnmnorexa LIOK
https://m.edsoo.ru/ff0d5230
14 | ®dusnueckue M XUMHYECKHE ABJICHUS. XUMHUECKas 1 20.10 bubnuoreka [JOK
peaxuus https://m.edsoo.ru/ff0d37fa
15 | Ilpu3Haku ¥ ycrnoBHs NPOTEKAHHUS XUMHUYECKHX 1 25.10 bubnuoreka [IOK
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peakiuii https://m.edsoo.ru/ff0d3al6
16 | 3akOoH COXpaHEHHs MACChl BEIIECTB. XMUMUIECKUE 27.10 bubnuoreka [IOK
ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
17 | BerunciaeHus: KOJIMYECTBA, MAaCChl BELIECTBA 110 8.11 bubnrorexa [JOK
YpPaBHEHHSIM XUMHUYECKHX PEAKIUit https://m.edsoo.ru/ff0d5708
18 | Kimaccudukarust XAMUYECKMX pEaKiuii 10.11 bubnuorexa [JOK
(coeMHEHMSI, PA3JIOKEHISI, 3aMEIICHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 | M. B. JIOMOHOCOB — y4EHBINA-IHIIUKIIOTICNCT. 15.11. bubnuorexa [JOK
O0001IeHHE U CHCTEeMATH3aIUs 3HAHUT https://m.edsoo.ru/ff0d40c4
20 | KonrposnbHas pabora Nel mo teme «BeriectBa u 17.11 bubmorexa [IOK
XUMHUYECKHE PEaKIHID) https://m.edsoo.ru/ff0d4290
21 | Bo3ayx — cmech razoB. CoctaB Bo3jyxa. 22.11 bubnunorexa [IOK
Kucnopon — snemeHT u npoctoe BemectBo. O30H https://m.edsoo.ru/ff0d448e
22 | OusnyuecKre U XMMUYECKHE CBOMCTBA KUCIOPO1a 24.11 bubnunorexa [IOK
(peaxruu okucieHus, ropenue). [loustie 00 https://m.edsoo.ru/ff0d4614
OKCHJIaxX
23 | CiocoObI MosTyYeHHst KUCIOPoa B 1abopaTopuu 1 29.11 bubmuorexa IIOK
IpOMBIIUIEHHOCTH. [IpruMeHeHre Kuciopoaa https://m.edsoo.ru/ff0d497a
24 | TemnoBo# 3G PEKT XMMHUCCKON PEAKIINH, TOHITHE 112 bubmuoreka IIOK
0 TEPMOXHUMHUYECKOM yPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYUCCKHUX PEAKIUSIX
25 | TorumBo (HedTh, yrob U METaH). 3arps3HeHNE 6.12 bubmuoreka IIOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 | TIpaktuueckas padora Ne 3 o Teme «Ilonydenue u 8.12 bubnuoreka IIOK
coOMpaHue KMCIOPOIa, H3yYEHHUE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 | Bogopo — 3J€MEHT M IIPOCTOE BEMIECTBO. 13.12 bubmmorexa [JOK
HaxosaeHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 | du3HYECKUE U XUMUYECKHE CBOMCTBA BOAOPO/A. 15.12 bubnuoreka LJOK
ITpuMeHeHme BoI0poIa https://m.edsoo.ru/ff0d4dd0
29 | IloHsATHE O KACIOTAX U COJIAX 20.12 bubnroreka [JOK
https://m.edsoo.ru/ff0d50d2
30 | KonrposnbHast pabota Ne 2 1o uToram moJiyrojaus. 22.12
31 | CrtocoOblI MoTyueHHs: BOJOPOa B TabOpaToOpuu 27.12 bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
32 | IIpaktuueckas pabota Ne 4 mo teme «IlonmyueHue u 10.01 bubnmnorexa LIOK
coOupaHue BOAOPOJIa, U3YUEHHUE €ro CBOHCTBY https://m.edsoo.ru/ff0d4f42
33 | MousipHblif 00bEM ra30B. 3akoH ABOTapo 12.01 bubmnorexa [IOK
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https://m.edsoo.ru/ff0d542e

34 | BeruncineHus 00bEMa, KOJIMYECTBA BEIIECTBA I'a3a 17.01 bubarorexa [JOK
10 €r0 U3BECTHOMY KOJIMUECTBY BEIICCTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
35 | Boruucnenust 00bEMOB ra3oB 10 ypaBHEHHIO 19.01 bubnuoreka [IOK
pEaKIuK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
razos
36 | du3MUeCKUe U XUMUYECKUE CBOMCTBA BOIBI 24.01 bubmrorexa [JOK
https://m.edsoo.ru/ff0d587a
37 | CocraB ocHoBanuii. [ToHsiTne 006 HHAMKATOpAX 26.01 bubmuoreka [IOK
https://m.edsoo.ru/ff0d59e2
38 | Bona kak pactBoputenb. HachlleHHbIC 1 31.01 bubnunorexa [IOK
HEHACHIIICHHBIC PacTBOPBL. MaccoBasi I0JIst https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
39 | [Ipaktuueckas pabota Ne 5 o Teme 2.02 bubnunoreka [IOK
«[IpuroToBieHHE PACTBOPOB C ONPEICIEHHON https://m.edsoo.ru/ff0d5eba
MAacCOBOM JI0JIEN paCTBOPEHHOTO BEMIECTBA»
40 | KonTposbHas padbota Ne3 o teme «Kucnopo. 7.02 bubnunoreka [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
41 | Okcuapl: cocTaB, Kiaccu(uKaIys, HOMEHKIATypa 9.02 bubmmorexa [LJOK
https://m.edsoo.ru/ff0d664e
42 | Tlony4yeHue ¥ XUMUYCCKHE CBOMCTBA KUCIIOTHBIX, 14.02 bubmuoreka IIOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
43 | OcHOBaHHS: COCTaB, KiIacCUBHUKALIHS, 16.02. bubmmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
44 | Tlony4yeHue ¥ XMMHYECKHE CBOMCTBA OCHOBAHUI 21.02 bubnuoreka IIOK
https://m.edsoo.ru/ff0d67ca
45 | KucinoTsl: coctaB, KJIacCU(pUKAIUs, HOMEHKIATypa 28.02 bubnuoreka LJOK
https://m.edsoo.ru/ff0dfee2
46 | TlosmyyeHHe U XUMHYECKUE CBOMCTBA KMCIOT 01.03 bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
47 | Conu (cpeaHue): HOMEHKIATYpa, CIOCOObI 6.03 bubmoreka [IOK
NOJTYYeHHs, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
48 | Ilpaktuueckas paborta Ne 6. Pemenue 13.03 bubnmnorexa LIOK
AKCMIEPUMEHTABHBIX 3a7a4 10 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHMYECKUX COCANHCHUID)
49 | T'eHeTnyeckast CBsI3b MEKAY KIaCCaMU 15.03. bubmnorexa [IOK
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HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/00ad9a50

50 | O6oOIIEeHHE U CHCTEMATH3AIMS 3HAHMIM 20.03 bubnuoreka [IOK
https://m.edsoo.ru/00ad9ch2
51 | KonrposnbHas pabora Ned o teme "OcHOBHBIE 22.03 bubmuorexa [IOK
KJIACChl HEOPIaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
52 | TlepBbIe MOTMBITKU KIACCH(DUKAIUT XUMHICCKHX 3.04 bubnunorexa LIOK
a5ieMeHTOB. [ToHSITHE O IpyIax CXOAHBIX https://m.edsoo.ru/00ad9ffa
3JICMEHTOB
53 | Ilepuoauyeckwuii 3akoH u [lepruoandeckas cucrema 5.04 bubnunorexa LIOK
xuMudeckux saementoB JI. . Menneneea https://m.edsoo.ru/00ada52c
54 | Tlepuoipl, TPYIIIBI, IO PYIIIIHI 10.04 bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
55 | Ctpoenue atoMoB. COCTaB aTOMHBIX sEP. 12.04 bubmoreka [IOK
W3oToms! https://m.edsoo.ru/00ada342
56 | CtpoeHue 3IIEKTPOHHBIX 000J0YEK aTOMOB 17.04 bubmuorexa IIOK
anemeHToB Ilepuoauueckoii cucremsr 1. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
57 | XapaKTeprCTHKa XUMHUYECKOTO 3JIEMEHTA IO ero 19.04 bubnunoreka [IOK
nostoxkernio B [leproanueckoii cucteme 1. U. https://m.edsoo.ru/00ada824
Meuneneena
58 | Bnauenue [leproauuecKoro 3aKoHa I Pa3BUTHS 24.04 bubmmorexa [LJOK
Hayku U nipaktuku. J{. . MenpaeneeB — yd4EHbIN, https://m.edsoo.ru/00ada96e
MeIaror ¥ rpakIaHuH
59 | DIEeKTPOOTPUIIATEIBHOCTh ATOMOB XMMHUYCCKHX 26.04. bubnuoreka IIOK
SIIEMEHTOB https://m.edsoo.ru/00adaab8
60 | Monnas XuMu4ecKas CBsI3b 03.05 bubmmorexa [JOK
https://m.edsoo.ru/00adac34
61 | KoBaneHTHas HOJISpHAS XUMHUYCCKAs! CBSI3b 8.05 bubmmoreka [IOK
https://m.edsoo.ru/00adaab8
62 | KoBaeHTHas HEMOIApHAs XUMUYECKAs CBA3b 10.05 bubmoreka [IOK
https://m.edsoo.ru/00adaab9
63 | CreneHb OKUCIICHHS 15.05 bubmoreka [IOK
https://m.edsoo.ru/00adae28
64 | OKHUCITUTETBHO-BOCCTAHOBHUTEIILHBIC PEAKIIUH 17.05 bubmuoreka [JOK
https://m.edsoo.ru/00adb076
65 | OkuCIUTENU ¥ BOCCTAHOBHUTEH 22.05 bubnrorexa [JOK

https://m.edsoo.ru/00adb076
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66

HroroBast koHTposibHast paboTa Neb o Teme 1 24.05 bubnunoreka LIOK

«CtpoeHue aroMa. XMMHUYECKas CBSI3bY https://m.edsoo.ru/00adb486
67 | PesepBHbIil ypok. O000IICHHE U CHCTEMATH3AIIHSI 1 29.05 bubnunorexa LIOK

3HAHHH https://m.edsoo.ru/00ad9ch2
68 | PesepBHbIil ypok. O000IICHHE U CHCTEMATH3AIIHSI 1 31.05 bubnunoreka LIOK

3HaHUI https://m.edsoo.ru/ff0d61c6
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IHOYPOYHOE IINIAHUPOBAHUE

9 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Bcero Kourponbusie | [Ipaktuueckue | H3ydeHHUs | oOpa3oBaTeIbHBIE PECYpPCHI
paboThl paboThl
1 | Mepuoauueckuii 3akoH. [Tepuoauyeckas cucrema 1 4.09 Bubanorexa [IOK
xuMudeckux 3aementoB JI. . Menaencena https://m.edsoo.ru/00adbh59e
3aKOHOMEPHOCTH B U3MEHCHHUU CBOWCTB 1 6.09 bubmuoreka [IOK
XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb59e
Knaccugukaius 1 HOMEHKIATypa 1 11.09 bubmuoreka [IOK
HEOPraHWYECKUX BEIICCTB https://m.edsoo.ru/00adb6hb6
Buasl XuMHUYECKOI CBSI3U M THUIIBI 1 13.09 bubmuoreka [JOK
KPHCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adb7e2
KonTtposneHas padora Nel mo teme «IloBropenue n 1 1 18.09 bubmorexa [IOK
yriIyOJieHre 3HaHWI OCHOBHBIX Pa3JielioB Kypca 8 https://m.edsoo.ru/00adbac6
KJ1acca»
Krnaccudukarus XAMHYECKUX peakuii 1o 1 20.19. bubnmorexa [JOK
Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMHYCCKON PEAKIIUH. 1 25.09 bubmuoreka IIOK
[ToHsITHE 0 TOMOT€HHBIX M T€TEPOT€HHBIX https://m.edsoo.ru/00adbe9a
peaKIusIx
[ToHsiTHE 0 XUMUYECKOM paBHOBeCHH. DaKTOPHI, 1 27.09 bubmuoreka IIOK
BJIMSIFOIIHAE HA CKOPOCTh XUMUYECKOH peaKkiuu U https://m.edsoo.ru/00adc28c
M0JIOKEHUE XUMHYECKOTO PaBHOBECHS
OKHUCITUTEIILHO-BOCCTAHOBUTEIBHBIE PEAKIIUT 1 2.10 bubnuoreka IIOK
https://m.edsoo.ru/00adcade
Teopus IEKTPOTUTHIECCKON TUCCOLMALINH. 1 4.10 bubmmorexa [JOK
CubHbIC U CITA0bIE DIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
HoHHbIe ypaBHEHUS peakinit 1 9.10 bubnuoreka LJOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHCIOT U OCHOBAHHI B 1 11.10 bubnrorexa [JOK
CBETE MPEACTABICHHI 00 3JICKTPOIUTHUECKOM https://m.edsoo.ru/00add5d8
JIMCCOITHAIIAN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE 1 16.10 bubmuoreka [JOK
MPEJCTAaBICHUN 00 SIEKTPOIUTHUECKOM https://m.edsoo.ru/00add8b2
JIMCCOITHAIIAN
[TonsiTHE O THAPONIH3E CONEH 1 18.10 bubnmnorexa LIOK

https://m.edsoo.ru/00add9d4
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O0001IeHHE U CUCTEMATH3aIUs 3HAHUN 23.10 bubnuoreka [IOK
https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. «Pemenne bubnuorexa [JOK
AKCIIEPUMEHTAILHBIX 33124 https://m.edsoo.ru/00addbfa
KonTtponrsHas padota Ne2 o reme bubnuorexa [JOK

«DNEeKTPOIUTUYECKAs TUCCOLMALINSL. XUMUYECKHE
peaxkiuu B pacTBOPax»

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

OO01mmas XxapakTepUCTUKA TAIOTCHOB. XUMUYECKHEC bubnuorexa [JOK
CBOMCTBA Ha IPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KHCIOTa, XUMHYECKUE bubnuoreka [JOK
CBOWCTBA, MMOJIy4YCHHE, TPUMEHCHUE https://m.edsoo.ru/00ade104
[IpaxTnueckas padora Ne 2 o teme «llomyuenue bubnuorexa [JOK
COJISTHOM KUCIIOTBI, U3ydeHHE € CBONCTB» https://m.edsoo.ru/00ade348
Beruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuorexa [JOK
peaKInii, €CIIH OJMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
OO6mrast XxapakTepucTuka 31eMeHTOB VIA-rpynibl bubmuorexa [JOK
https://m.edsoo.ru/00ade64a
AmnotponHbie MoaUUKaK cepbl. HaxoxneHue bubmuorexa [JOK

Cephl M €€ COEAMHEHUI B TPUPOIe. XUMUYECKHE
CBOICTBA CephI

https://m.edsoo.ru/00ade64a

CepoBonopo, cTpoeHue, (pu3ndeckue u bubmuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTa, GU3HYECKUE U bubmuorexa [JOK
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIeKaIIe B OCHOBE bu6mmoreka [JOK

IIPOMBIIIJICHHOT'O crnocoba MOJIy4CHUSA CCpHOﬁ
KHUCJIOTHI. XUMHUUYECKOE 3arpsA3HCHUC
oxpyxca}omeﬁ cpeabl COCAMHCHHUAMMN CCPbI

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

Briuncnenue MaccoBoy 107U BbIXOAa MPOAYKTA bubnnoreka [JOK
peaknuu https://m.edsoo.ru/00adec8a
OO1as XapakTepUCTUKa AIEMEHTOB V A-TPYIIIIBI. bubnunoreka [JOK

A30T, pacrpocTpaHeHue B Ipupojie, puandeckue
Y XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMMUax, ero (pU3NYECKue 1 XUMUIECKHE bu6mmoreka [JOK
CBOWCTBA, MOJIyYEHUE U PUMEHEHUE https://m.edso0.ru/00adf004
IIpaktuyeckas padora Ne 3 o teme «llomyuenue bubnuorexa [IOK

aMMUaKa, U3y4YCHHUC CTro CBOMCTB)

https://m.edsoo.ru/00adf180
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A30THas KHCJIOTa, e€ PU3NUECKUEe U XUMUIECKUE bubnuorexa [JOK
CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B bubnuorexa [JOK

KaueCTBE MUHEPAIbHBIX YA0OpeHU. XMMUUECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl COCTUHEHUAMU
aszora

https://m.edsoo.ru/00adf518

dochop. Oxcun dpocdopa (V) u pochopras
KHCJIOTa, (1)I/I3I/I‘-IGCKI/IC U XUMHUYCCKUEC CBOﬁCTBa,
MOJIYYCHHE

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

Ucnonws3oBanne GpocdaToB B Ka4eCTBE
MUHEpaJIbHBIX y100peHuil. 3arpsi3HeHue
PUPOIHON cpefbl hocaTamu

bubmmoreka [IOK
https://m.edsoo.ru/00adfc20

Yruepon, pacupocTpaHEeHUE B IPUPOJIE, bubnnorexa [JOK
(bu3rUecKre M XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u XMMHYECKre bubnuoreka [IOK

CBOMCTBa. DKOJIOTHYECKHE MPOOIEMbI, CBSI3aHHBIE
¢ okcugoMm yraepoaa (IV)

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

VYronpHasg KUCI0Ta U €€ COJTN bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckast padota Ne 4 o teme "Ilomydenne bubmuorexa [JOK

yIIIeKHCIoro ra3a. KayecTBeHHas peakius Ha
KapOoHaT-MOH"

https://m.edsoo.ru/00ae027e

[TepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX bubmuorexa [JOK
BEIIECTBAX KaK O COCAMHEHHIX YIIepoia https://m.edsoo.ru/00ae054e
Kpemuuii u ero coequuenus bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a
[IpakTuueckast padota Ne 5. Permenue bubnmuoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «Baknenmme
HEMCTAJJIBI U UX COCAUHCHU»

https://m.edsoo.ru/00ae0bf2

Kontponsnas pa6ora Ne3 no teme «BaxHeiine bubnnoreka [JOK
HEMETAIUIBI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01as XxapakTepUCTUKa XUMUYECKHX DJIEMEHTOB bubnuoreka [JOK

— MeTaIoB. MeTtayuinueckas CBI3b U
METaJUIMYECKass KPUCTAJUIMYECKAS PEIIETKA.
duznueckue cBOMCTBA METAIIOB

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

XUMHYECKHE CBOMCTBA METAJJIOB.
DNEKTPOXUMHUYECKUH Psii HANPSHKEHU METAJIJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1156
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Oo6mue criocoOb! omydeHust MeTauioB. CIuTaBbl.
Brruncnenuns o YPaBHCHUAM XUMHWYCCKUX
pEaKIuii, €CII OJIUH U3 PEArcHTOB COJICPIKUT
IPUMECH

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1156

[TonsiTHE O KOPPO3UH METATIIOB bubnuorexa [JOK
https://m.edsoo.ru/00ae1278
[llenounbie MeTAIIBI bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
Oxcupl U TUIPOKCHIBI HATPUS U Kallus bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
[I{enoyHO3eMeNbHBIE METAJIJIBI — KAJIBIIUN U bubmmoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8
Bakneiime coeTMHEHUS KalbIIHs bubmmoreka [{OK
https://m.edsoo.ru/00ae15e8
O06001menre U cucTeMaTru3aus 3HaHUH bubmuorexa [JOK
https://m.edso0.ru/00ae1886
XKéctkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS bubmuorexa [JOK
https://m.edsoo.ru/00ae1886
[Tpaktruueckas padota Ne 6 mo teme "KécTkocTh bubmuorexa [JOK
BOJIBI M METOJIBI €€ yCTpaHCHHS" https://m.edsoo.ru/00aelae8
ATrOMUHHK bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMICTBA OKCHA ¥ THIPOKCHUIA bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
Kenezo bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
Oxcunpl, THAPOKCUIBI U cosn xkene3a (I1) n bu6mmoreka [JOK
xenesa (11T) https://m.edsoo.ru/00ae35e6
O000111eHIE U CUCTEMATHU3AIUs 3HAHUN bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8
[IpakTuueckas pabota Ne 7. Pemenue bubnnoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «Baxnaenmme
MCTAJJIbI U UX COCOMHCHU )

https://m.edsoo.ru/00ae3de8

Brruncienus mo YPaBHCHUAM XUMHWYCCKUX
peaKHHﬁ, €CJIM OJVMH U3 pCarcHTOB J1aH B HU30BITKE
HJIN COACPKUT IIPUMCCH. Brruncienus maccoBoit
AOJIM BbIXOJa IMPOAYKTA PCAKINH

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1750
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O0001IeHME U CUCTEMATU3 AU 3HAHUM

KonTtponsHas padota Ne4 o reme «Baxneimme 1 bubnuorexa [JOK

METaJLIbI i UX COCIMHEHUS https://m.edsoo.ru/00ae3f50

BeniecTBa 1 maTepualbl B IOBCEAHEBHON KU3HU bu6mmoreka [{OK

YeI0BeKa https://m.edsoo.ru/00ae3f50

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae4270

Pousib xumMum B penieHnH IKOJIOTHUECKUX MpooIeM 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae4270

PesepBHblit ypok. O6001IEHNE U CUCTEMATH3aIIHs 1 bubnuorexa [JOK

3HaHUI https://m.edsoo.ru/00ae0d0a

PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnnorexa [JOK

3HaHUI https://m.edsoo.ru/00adb33c

PesepBHblil ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK

3HaHUI https://m.edsoo.ru/00ad9ch?2
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