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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHSI OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBEe (emepanbHON
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU MPETNOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu [Oa€T TpPEACTABICHHE O IIENsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOMUXCS CpPEACTBAMHU YYEOHOTO TpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPeIyCMaTPUBAET paclipelesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENIeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BATEIHHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTEbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHUI K pe3ybTaTaM 00ydeHUs XUMUAN
Ha YypPOBHE IIeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusI.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTs POPMUPOBAHHSI MEPOBO33PEHHSI 00YUJArOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€3011acHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001Ie U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOH  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMHM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHATBHON AEATEIIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON T'PaMOTHOCTH O0yJarOLUXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4EHUU XMMHUHU OOECHeuuBarOTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS IeJarorn4eckd afanTHPOBAaHHBIM OTPaKEHUEM
0a30B0il HAyKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMBI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNYeCKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbLHOIO Pa3BUTHS 3HAHHWH Ha OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /[[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTaBICHUH 00 MEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX MU
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIONTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 PUMEHEHHUS U TIOJyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajiadya yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (haKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GopMHUPOBaHMM M pa3BUTHM [03HABATEIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIBHON U yueOHO-HMCCIEe0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS BaXXHOE 3HAYEHUE
MpUOOpENH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThCs K
OBICTPO MEHSIOIMUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTb OOYyYeHHMs Ha CUCTeMaTH4eckoe IpuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHuS,
(GOopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIMI ), MMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmel GPyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WCHOJb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, I[PUMEHATh MX IpPU pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JA€ATENLHOCTH,

— (hopMupoBaHe y 00y4arOUIMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTUYECKH LI€1eCO00pa3HOro MOBEICHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHUBALIUU K O0YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHMS OOIIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIIPaBIEHHOCTH AajbHEHIIero 00ydeHHs.



Peanuzanus nemaroraMu BOCIIUTATEILHOTO NOTCHIIMAA YpOKa npearnojaract CJICAYyroniec:

1. VYcraHoBieHHE JOBEPUTEIBHBIX OTHOIICHUH MEXKIy Yy4YHTEIeM U  OOYydJarolIMMHUCH,
CMOCOOCTBYIOIIMX MMO3UTHBHOMY BOCIIPHATHIO O0yYarOmMUMUCS TpeOOBaHUN M MPOCHO yduTes,
NPUBJICYCHUIO HMX BHHMaHUS K OOCy)KJaeMod Ha ypoke HWH(pOpMAIlMM, aKTHBH3AIHUU HX
MO3HABATEIBHON AeaTenbHOCTU. IICHX0I0TrHUecKre acleKThl: MOXBalla, MOOIIPEHNE, MOIICPKKA,
npocb0a 1 Mopy4YeHHUe I CO3aHuUs MOJIOKHUTEIBHOTO KInMara paboTsl;

2. TlobOyxnenue oOydaromuxcsi coOM0naTh Ha YPOKE OOIMICTIPUHATHIE HOPMBI TOBEICHHS,
MpaBuiIa OOLICHHUS CO CTAPUIMMHU (YIUTENSIMU) M CBEPCTHUKAMHU (OTHOKJIACCHUKAMMU ), TPHHIIUTIBI
y4eOHON JMCIMIUIMHBI W camoopranm3anuu. 3. [lpuBiiedeHne BHUMaHUS OOYYaIOMIMXCS K
LIEHHOCTHOMY aCIIeKTYy M3Y4aeMbIX Ha ypoKax SIBJICHUH, OpraHu3aius ux paboTsl ¢ MoIydaeMoi
Ha YpPOKE COLMalIbHO 3HAaYMMOW uH(pOpMalMell — WHULUUPOBAHHE €€ OOCYXJEHUs,
BBICKa3bIBaHUSI CBOETO MHEHHUS IO €€ MOBOTy, BEIPAOOTKH CBOETrO K HEH OTHOIIEHUSI.

BocnutatenbHas 3pQpeKTUBHOCTh YpOKa peaau3yeTcsl uepe3: CoJepaHue ypoka, METOIbI
paboThl, (GOPMBI OPTaHU3ALNU AESITEIBHOCTU U JIMYHOCTU YUUTEIIS.

[IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX GOpM pabOThI yUalUXCs:

Takum oOpa3oM B IIKOJBHOM YPOKE POJIb YUHUTENS CTUMYJIUPYIOMIETO JTUYHOCTHOE
pa3BuTHE B 00pa30BaTEILHOM IpOIIECCe, ITO:

- y4uTenab — 00pazoBaTENIbHBIN TEXHOJIOT, KOTOPHI B MUpe MH(GOpMalUu MOMOTaeT BhIOpaTh
HauboJee NOCTOBEPHBI HMCTOYHUK, BBIIEIUTH W3 MOTOKAa MH(POpPMAIMU LEHHBIE CBEIACHUS WU
[IPEBPATUTD UX B JINYHOCTHBIEC 3HAHUS;

- YYHTENb-THIOTOP ONHUpPasCh Ha BHYTPEHHWH TOTEHIHal peOeHKa, Ompererser Hauboiee
YCIICIIHBIE €r0 CTOPOHBI W Ha 3TOM CTPOUT €ro oOpa3oBaTeNbHYIO Tporpammy. Pa3BuBas
pebeHka B Tex cdepax rAe, OH cmabd, moOWBasch pe3yabTaTa HE NPUHYKICHHEM, a
YBJICYCHHOCTBIO U YCTICITHOCTHIO;

- YUUTCIIbL-MOACPATOP HHCKYCCHOHHOﬁ IUIOMAAKK OH CJIBIHIUT KaXXA0I'0 W B TOXKE BPCMA
moaorpe€BacT CrIop BOIIpoCaMHM, HCHABA3YHMBO IIOABOIUT o6yqafom1/1xc;1 K 06H_II/IM BbIBOJ1aM,
CTapasaACh paCKpbITh NOTCHIUAIBHBIC TBOPUYCCKUEC BOSMOXHOCTH KaXXI0I'0,

- YUYUTENb-OPraHu3aTOp SBISETCS CHEIHAIMCTOM [0 KOHCTPYHPOBAaHUIO 3aHATHH, 3TO
3¢bdeKTUBHBIE MeHeKep 00pa30BaTEeIbHOTO MPOLIECCa, PEATU3YIOIIErocsi B COBEPIICHHO
pasHbIX (hopMarTax (CMEIIAHHOM, OYHOM, JUCTAHIIMOHHOM);

- YUUTCIIb-JIMACP pallUOHAJIBHO HCIIOJIB3YCT BpCMs, YIUT 2TOMY IIKOJIbHUKA, OOCHUBACT 3a/1d4H,
pemacT UX U HECET OTBECTCTBCHHOCTD, YBJICKACT XapHSMOﬁ n 06yqaeT Ha JIMYHOM IIPpUMEPC, HEC
3aCTaBJIAA o6yqaromnxc;1noz[pa>KaTb 0666, a IOMOracT pacCKpbITb HX CcOOCTBEHHbBIE 3aJaTKu,
HAKJIOHHOCTH, CKIIOHHOCTH U CHOCO6HOCTI/I, TO €CTh BHy’TpeHHI/Iﬁ MMOTCHIHUAI U XapaKTCP,

- YUYHUTCIIb-OPraHUu3aTop HpOCKTHOI\/’I pa60TBI HIIET HWHTCPECHYNO 3aJady B COLOUYME, B
OKpyXKaromeM MHUpEC, MpUuAyMbIBacM BMECTC C ACTbMH IPOCKTHI, IIOMOTa€T UX PCaIM30BLIBATH
BMCCTC C 06y‘IaIOH_II/IMI/IC$I, OH HC Jac€T OTBCTHI, a4 3aAacT BOIIPOCHI 3aIlyCKacT JKUBOH IIOMCK
OTBCTOB,

- YUUTCIIb-KOHCYJIbTAHT IIOMOTI'acT HaWUTH MyTH pCUHICHUSA NHANBUAYAJIBbHBIX HpO6JI€M;

- YYHTEINb-TICUXOJIOT YYUTHIBA€T B PabOTE BO3pPACTHBIC M MHAMBUIYaTbHBIC TICHXOJIOTUYECKHE
0COOEHHOCTH peOeHKa.



OGH.[CC YuCJIO 4acoB, OTBeHéHHBIX AJId U3y4CHUA XMMHUHU Ha YPOBHC OCHOBHOTO O6LL[€I‘O
oOpa3oBaHus, coctaBiseTr 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezen0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTrHoe coctosHue BemlecTB. [loHsarue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbI. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jisl XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo popMysiaM XUMUUECKUX COSTMHEHUH.

dusznueckue M XUMHUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIuil
(coenuHeHwMs, pa3IoKEeHUSs, 3aMeIeHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOM, MpaBMIaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHN e (PU3NUeCKuX (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKAaHMS XUMHUYECKMX peakuuid (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (II), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHIIAPUBAHUE, TUCTHIUISALIMS,
xpomatorpadusi, MpOBEeIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAaHUE
pE3yJbTaTOB TMPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs MAacChl, CO3/aHUE
Moenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud u
npoMelieHHocTu. KpyroBopot kucnopoga B mpupoae. O30H — ajuioTpomHas MoaubuKanus
KHCIIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peaKuuH. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTsr u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Bona kak pactBoputens. PactBopbl. HacelneHHsle u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumneHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Knaccudukaruss OCHOBaHMA: WIETOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilosnydenune kucior.

Comu. Homenknarypa coneil. ®@usznueckue U XUMU4eckue cBoicTBa coieil. [lomyuenue
COJIEH.

['eneTnveckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepKaHus KUCIOpOoJa B BO3JlyXe, MOJydeHHe, cOOupaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus: TopeHus (Mmokapa), 03HAKOMJICHHE C
oOpasramMu OKCHUJIOB W OIMCAHME WX CBOWCTB, TOJIyYeHHE, COOMpAHHE, pPACIIO3HABAHUE W
M3y4eHue CBOWCTB BOJopoaa (TopeHue), B3aumMmojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Mousb, UccmeqoBaHue OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C Pa3IMYHON PacTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT U IIEN0YeH, H3ydeHHe
B3auMoeiicTBus okcuma meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3alMM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOPA COJIH, PELICHUE SKCIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHelne
KJIaCChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHsiTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

Ilepuomnueckuit 3akoH. llepuomuueckas cucremMa Xumudeckux »ssemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMbI
xumudeckux snemeHToB JI. WM. MengeneeBa. llepuonbr u rpynmnbel. dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snaep. HM3otomsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepunoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAITTIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanientnas (nosstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchr
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Mesrcnpeomemmnnie ceasu

Peanuzarust MeXpeAMETHBIX CBSA3EH NPH M3y4YEHUM XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TMOHSTHM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNUE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpaNbl, TOPHBIE TMOPOJIBI, IOJIC3HBIC
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIus

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMuueckux isnemeHtos [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kallvs, KalblUsi U HUX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOSHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAJUIMYECKOM PEIETKH U BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pEaKui MO Pa3IUYHbIM MPU3HAKaM (110 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOoBOMY 3(hdexTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 1O OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHU .

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKMU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBiI€HHE YPAaBHEHHM OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTIOJIb30BAaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTh. KaTnoHbI,
aHUOHBI. MeXaHHM3M J[HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro ooMeHa. YciaoBHs NMPOTEKaHUsl pPeaKklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JEHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliEcca TUCCOLMALNN
KHUCJIOT, Imejoyedl MU cojieil (BO3MOKHO MCIIOJIb30BaHHE BHUJEO MaTepuasoB), MPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJelIeHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakiuu pa3iokKeHHs, COeAUHEHHUS),
pacrno3HaBaHHEe HEOPraHWYECKHX BELIECTB C IMOMOIIbI0O KAaYE€CTBEHHBIX pPEAKIMil Ha HOHBI,
pelIeHre SKCIepUMEHTaIbHbBIX 3a/1a4.

HemeraJjuibl M MX COeIUHEHUA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTpPOEHHMs aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (PU3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJOTE€HOB.
XHWMHYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJIaMH,
menouamu).  XsopoBojopond. ComsHas KHCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHnue. JleiicTBre xjopa 1 XJI0poBOJOPOIa Ha OPraHU3M YeIoBeKa. BaxkHenmue Xaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbIE MOJUPHUKAIIMKA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBa
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKue M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWCTBA
(oOmme Kkak MpencTaBUTENS Kjacca KHUCIOT M crneuupuyeckue). XHUMUYECKHE peaKlMy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM KucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KAaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupone. XHMHUYECKOE 3arpsAi3HEHUE OKPYXKAIOUIEH Ccpebl
COEJIMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUSA. A30T, pacHpocTpaHeHue B TMpupoje, (GU3MYecKue Hu
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUeCKue U XUMHUYECKUe
CBOMCTBA, MoyyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MOJIy4YEeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0OLIME Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPATbHBIX



ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOXM, 3arps3HEHHE BO3AyXa, MOuYBBI M BOAOEMOB). Docdop, amnorponHsie MoaupUKaIUU
dochopa, duznyeckne u xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Mcnosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOpEHUI.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3nUecKue U XUMUIeCcKrue cBoicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriaepona, ux GU3NUYECKUe U XMMHUYECKHE CBOWMCTBA, JICHCTBHE Ha KUBBIC OPTaHU3MBI,
MOJIydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a IN100aJbHOrO TMOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas Kuciora u eé
coiiM, UX (pu3MUeckue M XUMUYECKHE CBOMICTBa, MoylyueHHe W NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECJUHEHMSX yIiepoja
(MeraH, °TaH, JTWUJIEH, alleTWJIEH, 3TaHOJ, TIJHUIEpPUH, YyKCycHas kucnoTa). [IpupoaHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWICTBa, MOJIy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o6 oxcume kpemuus (IV) wm
KpeMHHEeBO# kuciote. CHITMKATHI, KX UCIIOJIB30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaskHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue oO0pas3lOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbBITHI,
oTpaxaromue (U3NYeCKue U XMMHUYECKHE CBOICTBA rajOreHOB M MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BHUICOMATEPHANIOB), O3HAKOMJIEHHE C OO0pa3lamMu XJIOPHIOB (TaJlOr€HUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa 1OJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOMN KUCJIOTHI, M3y4eHHE XUMUYECKHX CBOWCTB pa30aBlIeHHOW cepHOMU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cyinb(arT-uoH U HaONIoJeHue MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIOJIB30BaHUE BHAEOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX yI00peHHIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEAbI0 (BO3MOXKHO
UCIIOJIb30BAHNE BHJIEOMATEPUANIOB), U3YyYEHUE MOJEIEH KPUCTAIUIMUECKUX PEHIETOK anMasa,
rpapuTa, ¢yepeHa, O3HAKOMJIEHHME C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOras3a, MOJy4eHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpoBe/eHHE KayeCTBEHHBIX peakuMid Ha KapOoHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHEeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUEe 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD).



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBS3b M METAJUIMYECKas KpUCTAJUITMYECKas
peméTka. DIEKTPOXUMHUYECKUN psll HanpsokeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTtauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [loHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI KX OT KOppo3uu. CiuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: NOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHmne
IIEJTOYHBIX METAJUIOB U UX COCTUHEHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUHil: moJiokeHue B [lepuoaumyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kalblusa. BakHeillume coenruHeHus
Kanpus (OKCHI, TUIPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: nostokeHue B Ilepumonnueckoll cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJIeHue B mpupoje. dusnyueckne n XMMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHA M THAPOKCH/IA ATFOMUHHMSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucteme Xxumuyeckux snementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJeHue B mpupoje. Ousnueckue m XMUMUUECKHE CBOMCTBA
xkene3a. Okcuapl, ruapokcuasl u conu xene3a (II) m sxemesa (III), ux cocraB, cBoiicTBa U
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIGHHE C o00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YE€HHE pe3yNIbTaTOB KOPPO3UH METaIOB (BO3MOYKHO KCIIOJb30BaHHE BHUAEOMATEpUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KalbIMs U HATPUS C BOJIOH (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
KHCIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUHKA, *kene3a (II) u xenesza
(II1), memu (I1), HaGmroeHKEe W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIJAMEHU MOHAMHU HATPHS,
Kalmusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAJIOB), UCCeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMUHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHeillne MeTallibl U UX COCIMHEHUSD.

X¥MHUA U OKpYKAaIIas cpena

BemectBa n martepuansl B OBCEJHEBHOW KU3HU YelloBeKa. bezonmacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momMoImib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpYKaroliel cpefibl (MpeAenbHas TOMyCcTUMas KOHIICHTPAIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUalbl).

Mesicnpeomemmnuoie céazu

Peanuzaiust MexXnpeaAMETHBIX CBSI3€M MPU M3YUYEHHHM XUMHH B 9 Kjacce OCYyIEeCTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJICTIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOTHS, MaTepHUaIbI.

@dwusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIBI,
pPaiMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUNM 3apsl, IPOBOJHHUKH, IOJYIIPOBOJHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PpPacTBOPHMOCTb, KpPUCTAJUIMYECKass pEMIETKA, CIUIAaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTtes, npixanue, O6mocdepa, 3KOCHUCTeMa, MHUHEpaJIbHBIE YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOJIBI, TIOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIu4HOCTHBIE pe3yNbTaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO o0OImIero o0pa3zoBaHus
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOHN JCSITEITLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBWIAMA U HOPMaMH IOBEACHHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIarOIIIXCS.

JIn4HOCTHBIE PE3YNbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHMEHTALMA U PACHIUPEHHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoOTHYECKOr0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HacJeAWI0, MOHWMAHUS 3HAYEHUS XUMUYECKOW HAayKd B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW WMH(OpMAIMel O MEepeIOBBIX JOCTHKEHHUSIX M OTKPBITHSIX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS O COIMATBHBIX HOpPMax W TpaBUIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MTOJIC3HOM,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M APYTMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIIBHOCTHU NP BHITIOJIHEHUH YICOHBIX, TTO3HABATEIbHBIX 3a/a4,
BBITIOJTHEHUH XWMHYECKUX JKCIIEPUMEHTOB, CO3JIaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOITIOHUMAHHUIO ¥ B3aWMMOIIOMOIIM B TPOIIECCe TOW yuyeOHOHM AESITEIBHOCTH, TOTOBHOCTH
OILICHUBATh CBOE IMOBEICHUE M MOCTYINKHM CBOUX TOBApPUIIECH C TO3WIIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEACTBUIA MOCTYIIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHUS

MHUPOBO33PEHUYECKUE  MPEJCTABJICHUS O  BELIECTBE M  XHMHUYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIOIIME OCHOBY JUIs
MMOHUMAaHMsI  CYIIHOCTHM HAy4YHOW KapTHHBI MHUpa, MPEIACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPObI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOJHOU CPEeAOi, O pou
XUMHUHM B TTIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIlPaBJICHHbIE HA IMOJYYEHUE HOBBIX 3HAHUW IO XHMUH,
HEOOXOaUMBIC JUIsI OOBSICHCHHUS HAOMIOJAaeMbIX IIPOIIECCOB U SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALMOHHON U YUTATENIbCKON KYIbTYpPbI, B TOM YHUCIJI€ HABBIKOB CAMOCTOSTEIbHON PabOTHI
C yu4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEPATYpOW, NOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(POPMAIMOHHBIX TEXHOJOTH;

HWHTEpeC K OOYYEHHI0 M TO3HAHHIO, JHOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHOW W HCCIEIOBATENBCKOM NESATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HMU, OCO3HAHHME TOCIEACTBUI W HENPHUSITHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYpEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKMMHU BEIIECTBAMU B OBITY W peabHOUI
KU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTUIECKOMY U3YUEHHUI0 MPOECCHil U Tpyaa pa3IndHOTO PoJia, yBAKEHUE K
TPpyy W pe3yiabTaraM TpPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHMsl € y4E€TOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi nmpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe30macHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBAMHU,
a TaK)Ke B CUTYAIHMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble MPU W3YyYCHUH XUMUH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, SKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMETHBIX pe3y/lIbTaTOB BBIACISAIOT 3HAYMMbIE UIS (POPMHUpPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB (GOPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBUS (IMIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HX XapaKTEepHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCTHIOJIB30BaTh MOHATUS Ui 00BSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 0OBbEKTaMU U3YyYEHUsl, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHAYKTUBHbBIC, JeTYKTUBHBIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPeoOpa3oBBIBATH HIMPOKO
MpUMEHSIeMbIE B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMmuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pEeHIeHHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHid, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIA (OPMHUPOBAHHS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUIHBIX BUIOB
1 (OpM MIpeCTABIICHUS, TOTYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJICp)KaHHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PAa3IMYHbIE METOJIBI M 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU H
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTSI BHITIOJTHEHUST YI€OHBIX U TTO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B OOJACTH WCIIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpPMY TIpEACTaBICHUS
nHGOpMAIIMYA W WIIIOCTPUPOBATH pENIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHE HCHOJbh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W HMCCIenoBaTeIbCKOU
NeSTeTbHOCTH WH()OPMAIIHIO O BIHUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

YMEHHUSI 3aJaBaTh BOMPOCH (B XoJe auainora W (WM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OpMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBINOJHEHHS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHSI TIPEICTABISATh MOJyYeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMEHTa (J1abopaTOPHOrO ONBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOUN U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyXIeHus, 0OMEH MHEHHUSIMH, «MO3TOBbHIE
HITYPMBI», KOOPJUHAIIMS COBMECTHBIX JACHCTBHIM, ONpeAeeHuEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIHO OMPENENSTh LENU IeATeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIOKEHHBIH alTOPUTM JAEHCTBUN MpuU
BBIMIOJIHEHUM 33JaHUM € y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKLUAX, OLIEHWBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAiaraéMble B YCIIOBUH 3aJaHUH.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON oOmactu «XuMus», BUABI JACATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHMS, €ro

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyudenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJii XHMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KiIacCupUKaIus
peakIuii: peakiuy COSAMHEHUS, PEAKIIMK PA3I0KEHUs, PEaKIIUU 3aMEIIeHUs, PEaKIIUU
00MeHa, IK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIOBON 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs1 BeliecTBa (IIPOLIEHTHASI KOHIIEHTPAIIHS) B PACTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W TPUMEHSTH ITH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAICHU;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsI COCTaBJeHUs (OpMya BEUIECTB H
YPAaBHEHUN XUMUYECKUX PEaKIUM;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OoTpeNeN€éHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[NOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTraapo;
OMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyarTh MOHATHS «IJaBHas moarpymnmna (A-rpymmna)y u
«mmoboynas mnoarpymnna (b-rpymma)», maneie U GOJbIIME MEPUOMABI, COOTHOCUTH
o0o03HayeHusl, KOTOpble UMeroTcs B Tabnuue «[lepuonnueckas cucteMa XUMHUYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJEMEHTOB (COCcTaB W 3apsia sapa, o0Illee YHuCIO BIIEKTPOHOB U
pacnpeseneHue uxX mo EKTPOHHBIM CIIOSIM);

KIIaCCU(UIIMPOBATh XMMUYECKHUE JIEMEHTHI, HEOPraHUYEeCKHE BEIIEeCTBA, XMMHUECKUE
peakiuu (10 YKUCIYy U COCTaBY yYacCTBYIOIIUMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
abdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, MOATBEpXKJas  ONHWCAHME MpUMEpaMu  MOJIEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTHU NIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa Mo (opMylie COeMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINI0, KIACCH(PUKAINIO, BBISBICHUE MPHUYUHHO-
-CJIEICTBEHHBIX CBS3€H — IJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE  METOJbl  [O3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeIOBaTh TMpaBWJIAM TIOJB30BAHUS XUMHUYECKOW TIOCYyIOM ©  JIabopaTOpPHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAaCCOBOM JTOJIEN pacTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IIENOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K koHy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCA YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, MTPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peaklHs, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, oOpaThMble U HEOOpaTHMble peakiuu,
OKHCJIMUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(KoBajieHTHasi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, TMpeAesbHO JO0MycTUMAas
koHueHtpanus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH 3TH
MIOHSATHS NPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OopMysd BEIIeCTB U
YPaBHEHUH XUMHUUYECKUX PEaKIIHil;

OTPEeNATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMyaaMm, BUJ XUMUYECKOHN CBs3U (KOBaJCHTHAas, MOHHAS,
MeTajinyeckasi) B HEOPraHMYECKUX COCIUHEHUSX, 3apsj HOHA MO XUMHUYECKOU
dbopmyrne, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoaudeckoro 3akona [I. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHMUMAaHME: ONMHUCHIBATh M XapakTepus3oBaTh TabnuuHyto dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «rJ1aBHas mnoarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W GonblIME EPUOJBI,
COOTHOCUTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepHOAMYECKOH Tabiuie, ¢
YHMCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YUCIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEPUOIOB U TNIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3P dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYISIPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKON AUCCOUMALIMU KUCIIOT, WEJI0YEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (PopMysie COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI MO YPABHEHHUIO XUMUYECKON pEaKIIHH;

coONMOaTh TpaBHJA IIOJIB30BAHMS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
0o0OpyIOBaHMEM, a TaKKe IpaBHja OOpAalICHUS C BEMIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO J1a0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHre, CUCTEeMAaTU3allhi0, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWUA — HaONIoJeHHe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIIEPUMEHT (pEaabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 ) bubnuotexa [JOK
MPAKTUYECKOU JIeATeTLHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMuyeckue 15 1 0 bu6moreka [IOK
peakuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2.BaxHeiilime npeacTaBUTe/ I HEOPraHNYeCcKNX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bu6moreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 0 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f4183%7¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7{41837¢
Hroro no paszneny 30

Paznen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [{OK

3.1 XHMUHCCKHX dieMenToB . 1 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
aToma
XumMu4deckas CBS3b. Bubmiorexa [OK
3.2 OrucurensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKIITNH
bubmmoreka [{OK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMMHYecKHe peakuu
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
1.1 5 1 0
OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIALIMS. bu6moreka [IOK
1.3 8 1 1
XUMUYECKUE PeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
I s e | , | Bk
' PyHibL. 4P https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
23| onewewon VArpynma, Asor, gochop e | 7 0 | BuGmorer LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | Sk
' . DYTUTRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

3.1 06 i 4 bubnuoreka [IOK
| T TR TR https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S httpsz//m.edsoofu/7f4la636
Hroro no pazgeny 20
Paznen 4.Xumus u okpyxxaiouias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA httDS://m.edSOO.ru/7f4l 636
Hroro no pazneny 3
p 3 bu6moreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
| [Ipenmer xumuu. Poss xumun B | bubmmoreka [{OK
YKU3HU YeloBeka. Tera 1 BelecTra https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToax MO3HAHUS B | bubmmoreka [{OK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [IOK
pasneneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c&
OYHMCTKHU TTOBAPCHHOW COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 cnoXXHBIE BElECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubmuoreka [JOK




BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
1 OTHocuTeNBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEeMEHTa B COCTMHCHUHT https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YpaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA MO ypaBHeHI/I;nv; bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanus XxuMmuaeckux
18 peaKuHI(“f (co:ﬂI/IHeHI/IH, pa3yIoKEHHUs, bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKIOIEINUCT. O6og1;lleHne u bubmmorexa [OK
R https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCIICHUS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObl MONYYCHHS KHCIIOPOJia B
23 nabopaTopuu ZIqHPOMI)IHIJIerHOI::TI/I. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YpaBHEHHH, SK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TommuBo (HedTh, yroias U METaH).
25 3arp${3HeIEHe¢1;0321§rxa CIocoObI c)ero Bubnuorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «l?lonyquHe " I():06I/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBONUCTBY»
7 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®Ou3ndecKnue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bojiopoja. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJISIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITonmyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYECTBa
33 BEILIECTBA rasa 1o €ro u3BECTHOMY bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 10
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsarue 06 bubmuorexa [JOK
MHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpbnnenssie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTBopbl. MaccoBas 10Jis BEIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckast padota Ne 5 o Teme
«IIpurotoBneHue pacTBOPOB ¢ bubmuoreka [JOK
38 .. . N
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuuKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBONCTBA bubmmoreka [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 . oco((S P i )e ZE . bubmmoreka [{OK
I bl MIOJYYCHUS, XUMUYCCKU
c v https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enernueckas cBsi3b MEX
43 acca cODrAMITCC o bu6mmoreka [IOK
KJI MH HEOPraHUYECKUX
0P https://m.eds00.ru/00ad9a50
COCTMHEHU N
49 O06o001IeHNEe U CHCTEMAaTH3aIIHS bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTpoibHas padora Ne3 1o Teme
50 "0 P P bu6mnorexa LIOK
CHOBHBIE KJIaCChl HEOPTaHUYECKHUX
o p https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbie MONBITKH KIacCUpUKAITIN
51 P I(?[ H bubnuoreka [JOK
XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoanueckuii 3ak0H U
pHOA bu6mmoreka [JOK
52 [lepuoaunueckas cucrtema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00adaS2c




Meunpeneena

53 [lepuopl, rpymIibl, NOATPYIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00adaS2c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v BuGorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menpeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[lepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU W MPAKTUKH. 1. bubmuorexa [JOK
N. MenneneeB — y4€HbIi, IeAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMu4ueckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnunoreka [JOK
XUMHUUECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK

peaxiuu

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




bubmuoreka [JOK

64 OKHCIIMTEIN B BOCCTAaHOBUTCSIN 1 hittps://m.edsoo.ru/00adb076
55 | Copponme st Somemseotmn ! Bnmmorexs [1OK
CBA3Ey https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
cHcTeMaTH3aIlis 3HaAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE 1 | bubnnorexa [JOK
cHcTeMaTH3aIls 3HaAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cHCTeMaTH3allis 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne HMara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
| [Tepuoanueckas cuctema | bubnuoreka [JOK
XUMUYECKUX dieMeHToB J[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 N P 1 bubmuorexa [JOK
CBOWCTB XUMHUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6bb
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
3 1
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme
5 «IToBTOpeHue u yriayoiaeHue | |
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 Kacca»
Knaccudukanus XuMuaeckux bu6mmoreka [JOK
6 . 1
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOI
7 H P | bubmuoreka [JOK
eakiuu. [IoHSITHE O TOMOTCHHBIX U
peaxt https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMUYECKOM
g o | bubmuoreka [JOK
aBHOBecuH. DaKTOPBI, BIUSIIONINE
P P N https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH




1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBeECHs
OKHCIUTENTHHO- bubnuorexa [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHUECCKON
10 ,[[HCSOIII/I&III/H/I?CI/IJIBHLIG u ciabbie bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKIUil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorera [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coieit bubmorera [IOK
https://m.edsoo.ru/00add9d4
s O06o001IeHNEe U CHCTEMAaTH3aIIHS bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
y [IpakTuueckas pabora Ne 1. BuGmoreka LIOK
«Pereiie SKCMepHMEHTATLHEIX https://m.edsoo.ru/00addbfa
3a/1a49»
KounTtponbnas padora Ne2 mo teme
17 «OIIEKTpOJINTHYECKAs bu6nuoreka [IOK
JAcconranus. XMMUYECKHE https://m.edsoo.ru/00addecO
peakIu B pacTBOPAX»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK




XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

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

Xnoposojopoa. CossiHast KUCIIOTA,

19 €CKHeE CBOICTBA, [OJIyYCHUE bubmorexa HOK
XUMHYECKHE CBOMCTBA, ITOIyUYEHHE,
ye https://m.edsoo.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1]?Io eHue cop OM KHCJIIO bubmorexa HOK
JIYYEHHE COJITHOM KUCIIOTEL,
yi . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berunciaenus 1o ypaBHEHUAM

21 o eayp oo O bubmmorekxa [{OK

XUMHYECKUX PEaKINil, eCIIN OJUH
P g https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B H30BITKE

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns https://m.edsoo.ru/00ade64a
AmoTpoTnHbIE MOTU(UKAITUN CEPBI.

” Haxoxnenue cepol u e€ bu6mmoreka [IOK
COCTMHEHUH B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,

24 o P eﬂ peIl P ccKiie bu6mmoreka [JOK

W3UYECKUE U XUMUUYECKHU
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas KMCIIOTa,
)5 o g P P bubnuoreka [JOK
W3UYECKUE U XUMUUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE MPOMBIILIEHHOTO CII0Cc00a
p N bubnnorexa [IOK
26 MOJIyYE€HHS CEPHOM KUCIIOTBHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

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




COCAMHCHUAMU CCPBI

Briuncienne MmaccoBor 10U

bubmuoreka [JOK

27 BBIXOJIa NIPOJIyKTa peaKuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T,
28 pacnppoycr;paHeHHe B IIpUpPOJIE, bubmmorexa LIOK
https://m.edsoo.ru/00adeeab
(duzHyUecKre U XUMUYIECKUE
CBOICTBa
Ammuak, ero pusndeckue u
29 XUMUYECKHE c?;oﬁcma MOJIyYECHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMECHEHUE
[Tpaktruueckast pabota Ne 3 o Teme
30 «lPlonyquHe aI\fMI/IaKa, W3y4YEHUE Bubnuorexa LOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTB»
a1 A3oTHas kucnoTa, eé Gpusndeckue u bubmuorexa [JOK
XMUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpeibl
COEJIMHEHUSIMU a30Ta
®ocdop. Okcup dhochopa (V) u
33 (1)0C(§)OII))H351 KI/IfJI((l))Ta,(b(bI/rI)?»I/I(‘Ie?:KI/Ie u bubmmorexa IOK
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnunoreka [JOK

ynoopenuil. 3arps3HeHne
MIPUPOAHOM cpenbl hocaTamu

https://m.edsoo.ru/00adfc20




Yraepoa, pacipoCcTpaHEHHE B

35 npupoje, huznyeckue u Bubnmorexa HOK
. https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMHYCCKHUE CBOWMCTBA.
36 DKOJIOTUYECKHE MTPOOIIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(IV)
37 v . bubmmorekxa [{OK
FOJIPHAA KHEIOTA 1 €€ COH https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"[lomyueHne yriaekucioro rasa. bubnuoreka [IOK
38
KauecTtBenHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBaX KaK O bubmorera [IOK
https://m.edsoo.ru/00ae054¢
COCTMHECHUSX yTIIepoia
40 Kpemuuii u ero coequueHus bubmorexa [JOK
https://m.edsoo.ru/00aec080a
[IpakTuueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ac0bf2
HEMETaJUIbl M KX COCTUHCHUS)
KonTpoibHas padora Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI 15 870.4 Bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCJTUHECHUS»
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

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




MeTaioB. MeTtamindeckas CBSI3b U
MeTaJUTMYeCcKasi KpUCTaInuecKast
pemérka. Pu3nyecKkre CBOMCTBA

METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Bubmiorexa LIOK
HATIpSIKEHHH MeTaIoB https://m.edsoo.ru/00ael156
O61ue crnocoObl NOTy4YEeHUS
o | e o
U — https://m.edsoo.ru/00ael 156
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UK METAIIIOB Bubnuorexa LOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Hlenorrete meTamts: https://m.edsi.ru/O()ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPHS U bu6mmoreka [IOK
Kajus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coequHeHUS KaJIbUA bubmmorexa [OK
https://m.edsoo.ru/00ae15¢e8
51 O606H56HH6 A CUCTEMATU3ALINS
3HAHHUH
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKEcTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aeclae8




ycTpaHeHus"

. bubnuorexa LIOK
>4 AtiomiiHi https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuoreka [JOK
xenesa (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTru3arus
3HaAHUH
[IpakTnueckas padora Ne 7.
5 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
? 3a7a4 1o teMe «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJIbl U UX COEUHEHUS
Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX peakluid, eclii OJIUH
W3 pEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
60
COJEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ael750
MaccOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu
61 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH
KounTtponbnas padora Ne4 no teme
62 «BaxHeie MeTaJlIbl U UX
COCTMHEHUS
63 Bemectsa u marepuaisl B bubnmnoreka [JOK

MOBCEIHEBHOM KMU3HU YEJI0BEKa

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




XHUMUYECKOE 3arpsA3HEHUE

bubmuoreka [JOK

o4 OKpY’KaIollel Cpe/ibl ! https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ac0dOa
67 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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