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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOH MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a takke Ha OcHOBe (emepanbHOU
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU MPENOaBaHusl Y4eOHOTO MpenMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @exneparu.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOy4ArOIIUXCS CpPEACTBAMU YUEOHOTO TIpEeAMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclipelesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IMPOTrpaMMBbl TI0 XHMHH, OTIPEIENSIEeT KOJINYeCTBEHHBIE
M KAueCTBEHHBIC XApPAKTEPUCTHKH COJCPXKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeAessieT BO3SMOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKe TPEOOBaHUH K pe3yabTaTaM 00ydeHHs XUMHU
Ha YypPOBHE IeJie W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOCHUIO Y4€OHOTO COJIepKaHusl.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (JOPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
IIPEJCTAaBICHUNA O MaTEepUAIbHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust Ta00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJOBEUECTBA — CBHIPHEBOH,
SHEPTETUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI TMYHOCTH, €€ 001IeH U GYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOM  y4eOHOH  JESTEIbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
poheccuoHaIbHON AEATENbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SABISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOULIEHHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeNOBeKY, BHOCHUT CBOHl BKJIaJ B SKOJOTHYECKOE OOpa3zoBaHME
oOyJaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHWU XMMHUHU 00ECHeuuBaroTCs crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM sIBISETCS IeJarorn4eckd afanTHPOBAHHBIM OTpPaKEHUEM
0a30B0il HayKN XMMHUU Ha ONPEIENEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TTOHATHI OpPraHUn4ecKON XUMHUH.

CtpykTypa cojepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIBHO OT OIHOTO YPOBHS K JPYroMy,
BBITIONTHSAS (DYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MPaKTUYECKOT0 MPUMEHEHUS U TIOJyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METO/IaM M03HaHUs B Hayke. VM3yuenue xummun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buomnorus. 5—7 kinacce» u «Pu3mnka. 7 Kiacey.

[Ipu u3ydeHnr XUMMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEbHOCTH YelloBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, sA3blka HayKd, B
MPUOOLIEHUN K HAyYHbIM METO/IaM MO3HAHMsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLIUH, B
(GOpMHUpPOBaHMM M pa3BUTHM [03HABATEJIbHBIX YMEHMH M HMX HIPUMEHEHMH B Y4eOHO-
MIO03HABATEIbHON U yu4eOHO-HMCCIEI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUil 0€3011acHOTO
oOpaleHHs ¢ BeIECTBAMHU B IIOBCEAHEBHOM KHU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHHSATUIO pELIEHHWH, CIOCOOHOM ajanTHpoBaThbes K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOyuYeHHMs Ha CHUCTEMaTHYecKoe NpuoOIIeHHe oOyyaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(OpMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NIEATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE /ISl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmiell GpyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETr0 MHpa, UCHOJb3ys 3HAHUS U
OMNBIT, TOJyYEHHbIE MPU H3YYEHUM XHMHH, NPUMEHATh MX IPH pELlIeHUH MpolieM B
MOBCETHEBHOM JKU3HU M TPYIOBOM JAEATENBHOCTH,

— (hopmupoBaHue y 00y4arOUUXCs TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAaHEHMsI CBOErO 3J0POBbsl M OKPYXKAOLIEH MPUPOIHON
Cpelbl;



— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOILEYEIOBEYCCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIiIs U HAIIPAaBIECHHOCTH JaJbHEUIIETO 00yIeHHUS.

OOmiee 4nciio 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XMMHUS B CUCTEME HayK. Tena u
BemecTBa. Pu3Mueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosinue BemecTB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl mo opMysiaM XUMHUUECKHX COSTMHEHUH.

@uU3NYEeCKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUEe ypaBHEeHUs. Kinaccubukamms XUMUISCKUX PEaKITuid
(coenuHeHws, pa3IoKeHUS, 3aMeleHns, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHbIM OO0OpPYIOBAaHHEM, M3yUY€HHWE W ONMHUCaHWE (PU3UYECKHX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KATIEHHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHHM, HAOII0ICHUE
U ONHUCaHWE TMPU3HAKOB TMPOTEKaHHs XMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, paznoxkeHnue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kele3a ¢ pacTBopoM coiau menu (1), m3ydeHme crmocoOoB
paszesieHuss cMecedl: ¢ TMOMOINBI0 MarHuTa, (uiIbTpoBaHUE, BbIIAPUBAHME, JUCTUIUIALINSA,
xpomatorpadusi, MpOBEIEHUE OUMUCTKA MOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAHUE
pe3ylnbTaTOB MPOBEJIEHUS OINBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHuE
MoJenel MOJIeKy (IIapoCTEP>KHEBBIX).

Ba:xkHeiilue npeacTaBuTe I HEOPraHUYECKMX BellleCTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3ndecKkue U XMMHUECKHUe CBOMCTBA (peaKuu TOPeHHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl TOMy4YEHHS KHUCJIOpoJa B JlabopaTopuu U
npoMelIeHHocTu. KpyroBopot kucnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCIIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHIAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJIEHUE
MApHUKOBOTO 3 QeKTa, pa3pylIeHHe 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(u3nuecKkrue U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTsr u conu.

MonsipHblii 00bEM ra30B. Pacuérbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®dusnueckue cBorMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTh BelleCTB B Boje. MaccoBasi /10is BEIIeCTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B IpHpoje. 3arps3HeHUe MNPUPOIHbIX BoA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcua0B. PU3nUecKre U XUMUYECKHE CBOICTBA OKcHI0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. Pu3MUeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus xkucinor. Homenkinatypa kucnot. OU3NUecKue M XUMHUIECKUE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [TonydeHnne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KHUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHHs ropeHus (mmokapa), 03HAKOMIIEHHE C
oOpa3lilaMu OKCHJOB U OIMCAaHHE HX CBOICTB, IMOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeicTBre Bojopoaa ¢ okcuaom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccrenoBaHue OCOOEHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IMYHOM PacCTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCCOBOM JI0JIe pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBHE BOABI C MeETa/UIlaMd (HaTpueM MW KajabliueM) (BO3MOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpPHUAJIOB), MCCIEOBaHNEe 00pa3l0B HEOPraHMYECKUX BELIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYeH, H3ydeHHE
B3aumojieiictBusi okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C MeTalljlaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEpPaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuveckuii 3akoH u Ilepnoanyveckasi cucrema xummu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢BfA3b. OKHCIUTEIHLHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX 2JIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux a3nemeHtos JI. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuonHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuyeckux oanemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. DuU3MYECKU CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3zorombsl. OnextpoHsl. CrpoeHue
ANEKTPOHHBIX 000J0UYEK aTOMOB MEPBhIX 20 XUMUYECKHUX dIeMEHTOB [leprouiyeckoii CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XHMHUUYECKOTO 3JEMEHTAa IO €ro IOJIOXKEHUI0 B
ITepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. JI. 1. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHCIIEHUS U BOCCTAaHOBJEHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuit sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEINLHBIX PEaKIIUi (TOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHIM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaluW3,  CHHTE3,  Kilaccuukanus,  TMEePHOJUYHOCTh,  HAOMIOJACHUE,  DKCIEPHUMEHT,
MO/IETUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIUJ, HN30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, ra3, (PU3WYECKUEe BEIUYHMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYecKasi peakiusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblMsi U HUX COCIMHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanyeckoil cucteme u CTPOCHUEM HX aTOMOB.

CrtpoeHue BemiecTBa: BHJBI XUMHYECKOW CBA3U. THMBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHUCHUMOCTh CBOMCTB BEIIECTBAa OT THIA KPHUCTANIMYECKOW PEmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3TMYHBIM KJaccaM HEOPraHMYECKUX COCAMHEHHWH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukarus XUMHUYECKUX pPEeakIuil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIHIECTB, MO TemIoBoMy 3(hdekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [loHarne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX M TeTepOoTreHHbIX peakuusx. [lonarue o
karanuze. [loHsATHe O XuUMHUYeCKOM paBHOBecHH. DakTOpbl, BIMUSIOIIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOU peakuuu. COCTaBIEHHE YPaBHEHHM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuil ¢ UCIOIb30BaHHEM METO 1A IEKTPOHHOr0 OaslaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JHCCOLMALlMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3U.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMmeHa. YciaoBusl MPOTEKAHUS PEAKLMI MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpE/ICTaBICHUM 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit 3Kcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(GakTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLMALUU
KHCJIOT, IIeJIo4ed M cojJed (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECO MAaTEPUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHuUE
ocaJlka, BblJeJIeHHE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COeAMHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BEIIECTB C IMOMOINBIO KAa4ECTBEHHBIX DPEAKLHUI HAa WOHBI,
pEIIEHNHE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (PU3MYECKHE CBONCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTalllaMH,
mienouamu).  Xsopoogopos. ConsiHas  KUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyd4eHHE,
npuMeHeHue. JleicTBrue xjopa 1 XJI0pOBOJOPO/Ia Ha OPraHU3M 4YeIoBeKa. BaxkHenmue xaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (u3Muyeckue CBOMCTBAa MPOCTBIX BELIECTB —
KHUCJIOpOJa U cepbl. AJUIOTPOIHbIE MOJUGBHUKAIIMKA KUCIOpPOJa U cepbl. XUMUYECKUE CBOICTBa
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYecKue M XUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
[IPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBa
(obmme kak MpencTaBUTENs Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOIO Croco0a MOMydeHUs cepHOM KucioTel. [IpuMeHeHue
cepHOi kucaoThl. COJM CepHOM KUCIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHHWH B MpUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloLeW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE JOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUs. A30T, pacupoCTpaHeHHWe B Hpupojae, (Qusnueckue u
XUMUYecKkue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUYECKUe U XUMUYECKUE
CBOICTBA, MoyyueHue U npuMeneHue. Coiau aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOICTBA,
npuMeHeHne. KaduecTBeHHas peakuMs Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIydyeHHE,
¢u3nyeckue M XHMUYECKHE CBOMCTBa (0OIIMEe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPATBbHBIX



ynoopenuii. XuMuuecKkoe 3arps3HeHUE OKPYXKAIOIICH cpefbl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Pocdop, amnorponHbie MoaupUKAIUU
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMUMHYECKHE CBOICTBa, mosyudeHue. VcmonpzoBanue ¢ocdaTtoB B KadecTBe
MUHEpaJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nuecKue U XuMU4eckrue cBoiictBa. Ancopomust. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaepona, ux (GU3NYECKUE U XUMHUYECKHE CBOWMCTBA, ICHCTBHE Ha KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTMYeCKUe MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a TII00aTBHOTO TOTEIUICHHUs KIMMarta, MapHUKOBBIA d(dekT. YTonbHas KUCIOTa U e
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEMIECTBAX KaK O COCNMHEHHSX YTiepoja
(MeraH, 5TaH, OSTHIIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTIEBOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HePTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHSATHE 0O OMOTOTHMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE €IMHCTBO
OpPraHNYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwuii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss o0 okcuae kpemHus (1V) wu
KpeMHHEeBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPUAIOB B IIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn .

n3ydeHue oOpa3lloB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
KayeCTBEHHBIX PEaKLUi Ha XJIOPUI-UOHBI U HAOIIOJECHUE NPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaroue (U3NYECKUe U XUMHUYECKHUE CBOMCTBA IaJIOT€HOB M UX COEIUHEHUH (BO3MOKHO
UCIOJb30BAHNE BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OOpa3liaMu XJIOPUIOB (TaloOreHuI0B),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COECOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATepUalioB), HaOdrofeHWe 1mpolecca oOyrIMBaHUS — caxapa Moj  JeficTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4yeHHE XMMHUYECKHX CBOMCTB pa30aBICHHOMN CepHOM
KUCJIOThI, IPOBEICHUE KAaueCTBEHHOH peakuuu Ha cyiab(paT-uoH U HaOlIoJIeHHe NpU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (GOCcHOPHBIX YA0OpEHHIA,
MoJIlydeHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMuaka, IpOBeACHUE
Ka4eCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEHUE TPU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MEIbI0 (BO3MOKHO
UCIOJIb30BAHNE BUAECOMATEPHUAJTIOB), M3y4E€HHE MOJEeNlell KPHUCTAIIMUECKUX PEIETOK aniMasa,
rpaputa, ¢yaiepeHa, O3HAKOMIJIEHHE C NPOIECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOras3a, MoJy4eHue, cooupaHue, pacro3HaBaHUe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAYeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHUEe SKCIIEPUMEHTAIBHBIX 3a/1au 1Mo Teme «Bakueiimue
HEMETAaJUIbl ¥ UX COCAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUM WX
noJioxkenus B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB 1. . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METaUIMYeCKas KpHUCTAJLTUYeCKas
peméTka. DIEKTPOXUMHUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiictBa MetayuioB. OOmMe CrOCOOBI MOMydCHHUS METAIOB. [IOHATHE O KOPPO3WU METaJlIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHUE MX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUJIBI HATPHS U Kanus. [Ipumenenue
[IEJTOYHBIX METAJIJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxXOXKJICHHUE B
npupoae. Ouznyueckne U XMMUYECKUE CBOMCTBA MAarHWsl M Kaiblus. BaxHelmne coequHeHUs
Kanpus (OKCHJI, TUAPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaXOXkAeHUE B npupoae. Pu3nyeckne U XUMUYECKHE CBOMCTBA
aTIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux i3nemeHtoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxokAeHUE B mpupojae. Ouznueckue U XMMUUYECKUE CBOMCTBA
xene3a. Okcuabl, Tuapokcuasl u coym xenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy MEeTa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Y4YE€HHUE pe3YJIbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJb30BaHHE BUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIMs U HATPUS C BOJIOU (BO3MOYKHO UCHOJIb30BAaHUE
BHJICOMATEpPUAJIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJBI, IpOIlECCa TOPEHUS JKele3a B
KHCTIOpoie  (BO3MOXHO  MCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblUs, ATIOMHHMS, UHKa, kene3a (I1) u xenesza
(1), memu (11), HabaromeHne ¥ OMKCAHUE MPOLIECCOB OKPAILIMBAHMS IIAMEHH MOHAMM HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA aJTFOMUHUS U THAPOKCUIA LIUHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33]a4 110
TeMe «BaxxHelne MeTauibl U UX COSUHEHUS».

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n matepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObITy. [lepBas moMomip NMpU XMMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, naiee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MPoOIeM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIUIaBbI METAJIIOB, IIOJUMEPHBIE MaTEPHAIIBI).

Mescnpeomemnmnuie ceazu

Peanuzaiust MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHUH B 9 Kjacce OCYyIECTBISIETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISTIOLLUXCS] CACTEMHBIMH JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOmie ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAYYHbIM (aKkT, THUHOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTEe3,  Kilaccu(uKkamusi,  MEepHOAWYHOCTb,  HAONIOJCHUE,  HKCIIEPHMEHT,
MO/ICTIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3()(EeKT, TEXHOIOTHs, MaTepHUaIb.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaAMoOaKTUBHOCTh, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIPOBOJHUKH,
JIMDJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, PpPacTBOPHUMOCTb, KpUCTAJUIMYECKass pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTBHI, MUTATEJIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeéMbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHON M BOCIUTATEIIBHOM JICSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU MU HOPMAaMH TOBEICHHS M
CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUAIM3ALMH 00yYaroIIIXCs.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMBITAa JCATSIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHUS] XUMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW MH(MOpPMAILUEH O MEePEIOBhIX JOCTHKCHUSAX M OTKPHITHAX
MHUPOBOIM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHNUS. O COIMANBHBIX HOPMaxX W MpPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOIA,
y4eOHO-UCCIIeI0BATENILCKOM, TBOPYECKOH M JPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pa3HON COBMECTHO NESTEIPHOCTH MPH BHINOJHEHHN YUeOHBIX, TO3HABATEIBHbIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIM B MPOLIECCE ITOH y4eOHOH AEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3MLIUH HPABCTBEHHBIX U
MPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEICTBHII TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIINE OCHOBY IS
NOHMMAHMSI  CYIIHOCTH HAy4YyHOH  KapTHUHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3aUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBIICHWM, IT0O3HABATENBHOM,
MH(QOPMAIIMOHHOW W YUTATEIbCKOH KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JIUTEPaTypOd, JOCTYMHBIMH TEXHHYECKHMMHU CPEACTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIEIOBATENBLCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0pPOBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIECICTBHHA W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOJICHUS alKOTOJIsl, HAPKOTUKOB, KYPEHHs), HEOOXOJMMOCTH COOIIOACHUS



MpaBwI 0€30MaCHOCTH TMPH OOpAlEeHUU C XUMHUYECKMMHU BEIIeCTBAMU B OBITY U pealbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TpyAy W pe3yiabTaTaM TpPYIOBOM JESATEIHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4€TOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEITHOW MPO(eCCHOHAIBHOW NESITEIbHOCTH H
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIC;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IIEHHOCTU 370POBOTO M 0OE€30IMacHOTO 00pasza >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMI 0€30TaCHOTO TTOBEJEHUS TPU pabOTE C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIFO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXaIOUIEH MPUPOTHON CPENOH, ISl TOBBIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEACTBOM METOJIOB XUMHUHU, IKOJIOTHUECKOTO MBIIIICHHS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHUPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOPHsl, IPUHLMII, TUnores3a, (Hakt, cUcTema,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATUX IMpeaIMeToB (OpMUPOBATH MIPEICTABICHHUE O
LEJOCTHOM HAy4yHOUM KapTWHE MHpa, U YHHBEpCaJbHbIE yuyeOHbIE NEHCTBUA (IIO3HABAaTENbHBIC,
KOMMYHHKATHBHBIC, PEryJIsTUBHBIC), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBrble Jornueckue qecTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHH (BBIAEISATH UX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JAPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB U SIBJICHMI, BHIOMpATh OCHOBAaHUS M KpPUTEPUM I KIacCH(PHUKAIIUU
XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIIMi, yCTaHABIMBATh IPUUMHHO-CIIE/ICTBEHHbIE CBS3H
MeXAy 00BEKTaMU U3YYEHUs, CTPOUTH JTOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKITIOUEHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, MPEOOPa3OBHIBATH IIMPOKO
MpUMEHSIEMbIE B XUMHH MOJIeJIbHbIE MPEICTaBICHUS — XMUMUYECKUHN 3HAK (CHUMBOJ JIEMEHTA),
XUMHUYecKas ¢GopMyla M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pEeHIeHHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4€TOM OTUX MOJEIbHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SIBICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHME HCIOJIb30BaTh MOCTaBJIECHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
TaKkKe B KayecTBE OCHOBBI Ui (OPMHPOBAHHUS TUIIOTE3Bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
SKCIEPUMEHTOB, YMEHNE HAOII01aTh 32 X0JJ0M MPOIECCa, CAMOCTOSATEIBHO IPOrHO3UPOBATh €r0
pe3yabTar, (GopMyIHpOBaTh OOOOUICHHS WM BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
u (HopM IMpeCTaBICHHUS, TOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (HAy4HO-TIOMYJspHAsl IUTEpaTypa
XMMHMUYECKOTO COJEp)KaHUs, CHpaBOYHbIE TMocoOus, pecypcbl MHTepHeTra), KpUTHYECKU
OIIEHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALINIO;

YMEHHE IPUMEHSTh Pa3JIMYHbIE METOJIbl U 3alPOChl IPU MOUCKE U 0TOOpe MHpOpMaIUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOAUMBIX JUIs BBIIIOJIHEHUS YUEOHBIX U MIO3HABATEIbHBIX 33/1a4
OTpEeNeNIEHHOr0 THIA, NPHOOpETEeHHEe OmbITa B OOJACTH HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/IeHUE KYIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpMy MpeacTaBiIeHUS
nH(popMallUd ¥ WJUTIOCTPUPOBATH pelIaeMble 33/a4ll HECJOKHBIMM CXEMaMH, AuarpaMMaMu,
npyruMu popmamu rpaduk U UX KOMOUHAIMSIMU;

YMEHHME HCMOJb30BaTh M aHAIM3UPOBATH B Tpoliecce Y4eOHOM U HccienoBaTeNbCKOU
JEeSITeIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOr0 X03sICTBa U TpaHCHIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIUPOBATh CBOM TNPEUIOKEHUS OTHOCUTENIBHO BBINOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PEe3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OIBITA, JIAOOPATOPHON pPabOThI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI YUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATENIbHOUN U
HCCIIEIOBATENIbCKON AEATEIbHOCTH MpPU PELICHUH BO3HHUKAIOMIMX MpPoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMUS MO3UIMK (0OCyX)AeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeeHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJTHEHHON pabOTHI M IPYTHE).

PerynsiTuBHbIe yHUBepPCcAIbHbIC YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LEN AESITEIbHOCTH, IIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOWPATh
Haubosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HABaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJIATh WJIM KOPPEKTUPOBATh NPENJIOKEHHBIA aIrOPUTM JEHCTBHM INpuU
BBITMIOJTHEHUH 33JaHUM ¢ y4€TOM TMOJyYeHHs HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OLCHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3YJIbTaTa 3asBJICHHOM L€,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTBI, IPEIaraéMble B yCIOBUU 3aJaHUH.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaToOB II0 OCBOEHHUIO OO0S3aTENIHOIO COJICpXKaHMUA,
YCTAaHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC



oOyJaromMMHUCsT Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJYYE€HHIO HOBOTO 3HAHHS, €ro

WHTEPHpPETANH, TPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3TMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX MOHSATUN: aTOM, MOJICKYJA, XUMHYECKHUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCAMHEHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, 9K30- U IHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBON 3P EKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIApHAs KOBAJICHTHAsl CBSI3b, MOHHASI CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

OTIPeNEeNsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTCTICHb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUAX, NPUHAIICKHOCTh BEIICCTB K
omnpenenéHHOMY KJIAcCy COEIWHEHHH 1o QopmynaM, BHJ XUMHUYECKOW CBSI3U
(koBaJIeHTHAsI ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpbiBath cmbica [lepuonnueckoro 3akona J[. M. MenneneeBa: n1eMOHCTpUpPOBATH
MMOHUMAaHHE TICPUOIUYCCKON 3aBUCUMOCTH CBOWCTB XHMHUUYECKHX DJIEMEHTOB OT HUX
nojoxxenus B Ilepuoamueckoil cuCTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaApoO;
ONHUCBHIBATh W XapakTepu3oBaTh TaOnmuunyto (opmy Ilepronnueckold cuCTEMbI
XMMHUYECKUX DJIEMEHTOB: Pa3InMyarTh MOHATHS «IJIaBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoarpynmna (b-rpymma)», maneie U OOJbIIME TEPUOAbI, COOTHOCUTH
0003HaYeHHs, KOTOpbIe UMEITCs B Tabnuie «llepuoamyueckas cucteMa XHMHYECKUX
anemenToB J[. . MeneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee 4YHCIO JJICKTPOHOB U
pacrnpeieneHue ux Mo 3JIeKTPOHHBIM CIIOSIM);

KIaCCU(UITUPOBATh XUMHUYECKHUE JIEMEHThI, HEOPraHUYECKHE BEIIeCTBAa, XUMUYECKHE
peakuuu (10 4YMCIy M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, M0 TEMIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO DIIEMEHTA 1Mo (popMyre CoeTMHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM PEeaKInu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCu(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIIEICTBEHHBIX CBS3€M — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TakkKe NpaBWIaM OOpalleHUs] C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEMIECTBA, MJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb chOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCIEHMS, XMMHUYECKas peaklMs, XUMHUYEecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHWTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpanus [1/IK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTpEeNiTh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJIKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJI XUMUYECKOHW CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX COCTUHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akona [[. 1. MenaeneeBa u AeMOHCTPUPOBATH
€ro NMOHMMAaHME: OTMCHIBATh U XapaKTepu3oBaTh TabauuHyo ¢Gopmy Ilepuonnueckoit
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpble HUMEIOTCA B IEpPHOAMYECKOW Tabiume, ¢
YHCIOBBIMHM XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB XHMMHMUYECKHX HJIEMEHTOB (COCTaB M
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEIeNICHHE UX IO SJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOIME M cHenu(pUYecKne XUMHUYECKHE CBOMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEAKIUii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIHid,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUH ITOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 10 (PopMysie COCTUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU O BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB MO MOJIY4EHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOpPHUA-, Opomua-, HOAuA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(daT-, TUIPOKCHI-UOHbI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJEeHHe, U3MEpPEeHHe, MOJIEIHpPOBaHHeE,
9KCIIEPUMEHT (peaabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJIacChI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xummuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMquCKas[ CBS3b. . Butmorexa [IOK
) KHCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.eds00.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' DYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBa ¥ MaTEPHUAJIEI B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuoreka [JOK
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
B https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIoKHBIE BELIECTBA 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BaientHoC
AMIeCkas oMyt HICHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMAYECKOTO dJIeMEHTa bubmmoreka [{OK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX bubmmorexa [TOK
B . P https://m.edsoo.ru/ffod5708
peakuit
Knaccudukanus XuMUIeCcKuX peakiinii
18 (coenMHEHMS, pA3JIOKEHUS, 3aMEeIICHHUS bubmorexa HOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O600IIeHIE 1 bubmmorexa [JOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22 KHCJIOpoJia (PeaKIuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax D
CriocoOsI MoJTydeHUsT KHUCIOpOoia B Bt oK
23 1a00paTOPHH U TIPOMBIIUICHHOCTH. nommoreka L1
Ty ——— https://m.edsoo.ru/ff0d497a
TenoBoii 3¢ ekt xumMuueckoin
24 peaKuru, MOHITHE O TEPMOXHUMHUYECKOM bu6moreka [IOK
YpPaBHEHUH, 3K30- U SHIOTEPMUYECKUX https://m.edso0.ru/ff0d4790
peaKImsIX
Tonnuso (HedTh, Yroiab U METaH).
bub OK
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0 nomoreka 1
i — https://m.edsoo.ru/ff0d4c4a
[IpakTruueckast pabota Ne 3 o Teme BuG OK
26 «ITomyuenue u coOUpaHue KUCIOPOa, nomoreka I
eriite ¢ . https://m.edsoo.ru/ff0d4ae2
W3Y4EHHUE ero CBOMCTB»
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIUITHE O KHEHOTAx 1 CObIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme Eu6 OK
31 «ITomyuenue u cobupaHue Bo10po/a, nomorexa I

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmmorexa [TOK
.. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbIe
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmiorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

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

bubmuoreka [JOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf TOJT )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
- YHCHI, https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001eHre U cucTeEMaTH3alls 3HAHUH
H t https://m.edso0.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
" bubmuorexka [JOK
50 OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XUMHYECKUX deMeHTOB. IToHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoauyeckuii 3aKOH U
proa bu6mmoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
bu6nmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MeneneeB — y4€HBIH, ITEJAror U https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honnas ximieckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenosspHasi XMMUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH brbmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpsHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEMAaTH3alIUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bu6mmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6nmoreka [JOK
8 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOU PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubnmorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [OK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa ITOK
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edsoo0.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienue 3xciepuMeHTAILHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «IIEKTPOSIUTHYECKAS TUCCOIIMALINS bubmnorexa [IOK
p g HHATHA: https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/II;/[-II/ILIGCIS/IG CBI:)ﬁCTBa Ha IpUMepe bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CossiHast KMCIOTA, bubnuorexa [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

[IPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Boruncnenus no ypaBHEHUsAM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Ipupoie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre 1 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILIEN Cpelbl COEANHEHUAMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pU3nIecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbamorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIolel Cpe/ibl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u

33 (bocg)o pHa;I KHfﬂg)Ta (1)(1)1/11)31/12\6/:11(1/16 u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu I(jz[e gmﬂzecxl;e 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edso00.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

38 "[lony4eHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edso0.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpeMunii 1 ero coetnHeHNns bubmorexa LOK
P https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHeine HEMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHCHUSD»

KontponbHas padoTta Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeiimme HeMeTauIbl U UX
https://m.edso00.ru/00ae0el8
COCTUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKasi KpUCTaUInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso00.ru/00ae1156
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O0m1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa [OK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
npuMecu
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmmorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ieno4yHO3€EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa ITOK
https://m.edso00.ru/00ael5e8
51 O00011eHrEe U cUCTEMATU3ALIIS
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edso00.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "YKEcTKkoCTh BOABI U METOIBI €€ Bubmiorexa OK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubnmuoreka [JOK
https://m.edso00.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edso0.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncienus mo ypaBHeHUSIM
XMUMHUYECKUX PeaKlUid, eCI1 OJUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MaccoBOM JOJIU BBIX0/1a IPOAYKTa
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HAHUH
KontponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXKaIOLLEH Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHeIit ypok. O600IICHNE 1
CHUCTEeMaTU3alusl 3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
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