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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE TpeOOBaHMH K pe3yldbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpaMmbl
OCHOBHOTO o00miero obpazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabodel HporpaMMbl BOCHMTAHUS M C YYETOM KOHLEHIUM IPENoAaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpamMMa mo xumuM AaéT MpeAcCTaBICHHE O IeNsAX, OOIel cTpaTeruu OOy4eHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHWBACT
00s3aTeNIbHOE NIPEIMETHOE COJEPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKU y4eOHOTo
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIETr0 00pa30BaHus, a Takke TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMS.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOHM Uit (hopMUpOBaHMSI MUPOBO33pEHHUs 00ydarolerocs,
€ro TPEACTABICHUH O MaTepUAIIbHOM EIMHCTBE MHPA, BAXKHYIO POJb UTParOT (GopMupyembie
XUMHUEH MPEICTaBICHHS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLIMHU BELIECTB B IPUPOAE,
0 MYTAX pELIEHUs INI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYeCcKoi, MUIIEBOM U IKOJIOrMUECKON 6e30MaCHOCTH, IPOOIeM 3/IpaBOOXPAHEHHUSL.

N3ydenue xumuu:

- CIOCOOCTBYET peajH3alid BO3MOXKHOCTEH JUIs caMOpa3BUTHS U (hopMUpOBaHHUSI
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

- BHOCHT BKJIaJ B (OPMUPOBAHHWE MBIIUIEHUS U TBOPYECKHX CIOCOOHOCTEM
00y4aromuxcsi, HABHIKOB UX CAMOCTOSITEIbHON y4eOHOI N1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodecCuoHaNBHOM NesSTeNbHOCTH,

- 3HAKOMUT CO CHGHI/I(l)I/IKOI\/JI HAay4YHOI'0 MBIINUJICHUSA, 3aKJIaAbIBACT OCHOBBI
OCJIOCTHOI'O B3rjrsiga Ha €AUHCTBO HNPUPOJbI U YCIOBCKA, ABJIICTCA OTBCTCTBCHHBLIM J3TAallOM B
(GbOopMUPOBAHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOIIHUXCS;

— crocoOcTByeT (HOPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUST K €CTECTBEHHO-
-HAyYHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIQJI B 3KOJOTHIECKOE 00pa3oBaHUE
oOyJaromuxcs.

JlaHnHble HarpaBiieHUs B OOy4Ye€HUU XUMHUU O0ECIEeYMBAIOTCS CIEUU(PUKON colep:KaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kpr XAMHHU Ha YpPOBHC OCHOBHOI'O 06]].[61’0 06pa3013aH1/1;1 OpPUCHTHUPOBAH HAa OCBOCHUC
06y‘I310H.[HMHCSI CHUCTEMBI IIEPBOHAYAIbHBIX MMOHATHH XUMHH, OCHOB HeopFaHquCKOﬁ XUMUU U
HCKOTOPBIX OTACIIbHBIX 3HAYNMBIX MOHATUN oprT: AHUYECKON XMMUU.

CtpykTypa cofepaHusi MPOrpaMMbl MO0 XUMUU cHOPMHUPOBAHA HAa OCHOBE CUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMHU4eckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPraHU30BaHbl MO TMPUHILMITY MOCJIEIO0BATEIBLHOTO PAa3BUTHUS 3HAHUNW Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMUS;
— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;
— YUYCHUA O CTPOCHUU aTOMa U XUMHYECKOU CBA3H,

— IPEJCTaBICHUH 00 AEKTPOTUTHIESCKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA pPAacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS U BO3MOKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIyYEHUs] U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPEJNCTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHUsI K HAYYHOMY 3HaHUIO U METOJIaM M03HaHus B Hayke. M3yueHue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buomnorus. 5-7 knaccel» u «du3uka. 7 Kiacc.

[Ipu n3ydeHUH XMMHMU HPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMMUYECKON HayKu
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, NMPAKTHUYECKOM IesTeIbHOCTH 4YEJIOBEKAa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTYpbl. 3ajaya Y4eOHOTrO MpEeIMETa COCTOUT B
(OpMHPOBAHUU CHCTEMbl XMMHUYECKMX 3HAHMM — BaKHEMIIMX (DaKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKUX TOJO0KEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, S3bIKa
HAayKH{, B MPUOOILEHUH K HayYHBbIM METOJlaM IO3HAaHUS MPU U3YYEHUHU BEIIECTB U XMMUYECKUX
peakuuii, B GOpMUPOBAHUU U PA3BUTUU [103HABATEIbHBIX YMEHUN M UX NPUMEHEHUHU B yueOHO-
[IO3HABATEJILHOM U yuyeOHO-MCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipu m3yyeHMH XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BakKHOE 3HAUYEHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— $OpMHUPOBAHNE WHTEJUIEKTYAJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

— HalpaBJICHHOCTh OOy4YEHUS Ha CHUCTEMaTHYeCKOe NpUOOIIeHHEe OO0yJarommxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYyHbIM  METOJAM  IIO3HAHUS,
(GOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieueHrue YCJIOBHH, CHOCOOCTBYIONIUX NPHOOPETEHUIO OOYYaIOIIMMMUCS OIbITa
pa3HoOOpa3HON AEATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMHGT@HHI/IfI), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ACATCIbHOCTHU,

— (hopmupoBanue o01Iei HYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHA OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Ys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUH XHUMUHU, NPUMEHATh WX TMPU pEHIeHHU TmpobjemM B
IOBCEIHEBHOM JKU3HU U TPYAOBOM IEATENBHOCTH;

— (opmupoBaHue y 00y4aronMXcsi T'YMaHUCTHUECKUX OTHOILECHHH, TOHUMAaHUS IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMsI CBOETO 3J0pPOBbSl M OKPYXArOLIEW MpUPOJHOU
Cpelibl;



— pa3BUTHE MOTHUBAlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOWUIIS M HATTPABICHHOCTH JAILHEUIIIETO O0YICHHSI.

OO1mee 9MCiI0 9acoB, OTBEIEHHBIX JUIS U3YYCHHUs XMMHH Ha YPOBHE OCHOBHOI'O OOIICTO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KVIACC
IlepBoHaYa/IbHbIE XMMHUYECKHE IOHATUA

[Ipy wu3y4eHUM [aHHOTO pa3fjesa MpeanoyiaraeTcs HUCMOIb30BaHUEe 000pYHAOBaHUS
oOpa3oBatenbHOro LleHTpa ecTecTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HampaBlIeHHOCTEN
«Touka poctay (uudpoBas nadbopaTopus «ApXuMea» MyIbTUIATUNK XUMHUS).

[Ipenmer xumuu. Ponb XUMHM B KM3HM 4YEJIOBEKAa. XHUMHUS B CUCTeME HayK. Tena u
BelecTBa. Pu3MYECKUe CBOMCTBAa BEIIECTB. ArperatHoe cocTtositHue BemiecTB. [lonstue o
METOJIaX IMO3HaHUs B XUMUHU. YucThIe BenecTBa U cMecu. CriocoObl pa3ieiecHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE HeMeHThl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

XumMuueckas (bopMyna. BajeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenpHas atoMHasg Macca. OTHOCHTEIbHAS MOJICKYJIsIpHad
Macca. MaccoBas J0JIsl XUMHYECKOI'0 DJIEMEHTa B COCAUHECHUH.

KommuectBo BemectBa. Monb. Monsipaasg macca. B3anMocCBsi3p KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMudeckue ypaBHeHus. Kinaccuduxanus XuMUYecKux peakuui
(coenmuHeHUs, pa3IokKeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBuiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYIOBAHHEM, M3YUYCHHE M OMUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKC, KUIICHUC W KOHACHCAlHA BO}II)I) U XUMHUYCCKUX (FOpeHI/Ie CBCYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) sSIBIEHUN, HaONI01eH e
W OINKMCaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHUIIOM Oapusi, pa3ioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (ll), msydenme crmocoOoB
pa3eNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (QUIbTPOBAaHHE, BHIAPUBAHUE, JAUCTUILIALNSA,
xpomaTorpadusi, TMpPOBEICHWE OYUCTKA TOBAPEHHOW COJM, HAOJNIOJICHUE U OIHCaHWe
pe3yNbTaTOB MPOBEJEHUSI OIBITA, HIUTIOCTPUPYIONIETO 3aKOH COXPAHEHHS MAaCChl, CO3/IaHUe
MoIeNIeld MOJIEKYIT (IITapOCTEP KHEBBIX ).



Baskneiinue npeacTaBUTe I HEOPraHUYECKHUX BellecTB

[Ipy wu3yyeHUMM [aHHOTO pas3jesia MpeanoyiaraeTcs HCIOJIb30BaHUEe 000pyHI0BaHUS
oOpasoBarenbHOro LleHTpa ecTeCTBEHHO-HAYYHOM W TEXHOJOTMYECKOM HampaBJIEHHOCTEH
«Touka pocra» (uudpoBas nadopaTopus «ApXuMea» MyJIbTUIATIUK XUMHUS).

Boznyx — cmech razo. CocraB Bo3nyxa. Kuciopon — 37€MEHT U MIPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B mpupoje, Gu3nyecKkue U XMMUYECKHUE CBOWCTBA (peaklUuyd TOPEHUS).
Oxcunpl. [lpumenenne xkucmopoga. CrocoObl TOTY4YEHHs KHUCIOpOJa B JIa0OpaTopuu |
poMBINIUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(pUKALUS
KHCII0pO/ia.

TemnoBoit 3pdexT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHE YpPaBHEHHS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIOs.

Bomopox — osmemeHT M mpocTtoe BemiecTBO. HaxoneHue BOIOpOAa B IPUPOJE,
du3nUecKre ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucnoTer u cou.

Mossipubiii 00b€M ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoWcTBa BoIbl. Boma kak pactBoputens. PactBopbl. HaceimeHusie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 10jsl BElIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poibp pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOAbI B mpupoze. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYUCTKA
MPUPOJHBIX BOJ.

Knaccudukanus nHeopranmvecknx coeaumneHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
coneoOpa3ymolne (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loirydeHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomydeHne
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kucinot. @uznyeckue U XUMUYECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknatypa coneit. @uznuecke U XuMUYeCKUe CBoMcTBa coiieid. [lomyuenue
coJei.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/If/'I.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpPEIEICHUE COIepKaHMsI KUCIOPOoJa B BO3/lyXe, MOJIydeHue, COOupaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOICTB KHCIOpOJa, HAOMIOJEHHWE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0pa3llaMu OKCHJIOB M OINMCAHUE HMX CBOWCTB, IOJy4yeHHE, cOoOMpaHue, paclo3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEM pPAacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM JOJEd pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BAaHHE OOpa3llOB HEOPTaHMUECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIOUEH, U3ydyeHHe
B3auMmojeiictBus okcuga Meau (ll) ¢ pactBopom cepHOUM KHUCIOTBI, KHUCIOT C METalllaMH,
peakuMii HEWTpalau3alH{, IOJyYEHHE HEpPaCTBOPHMBIX OCHOBAHMI, BBITECHEHHWE OJHOTO
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MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BaxHelmme
KJIaCChl HEOPTaHUYECKUX COETUHEHUI».

Hepuoguveckuii 3akoH u Ilepuoauyeckasi cucreMa xummuyeckux Jjiemenros JI. U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple MONBITKM KiIacCUPHUKAUU XHUMHUYECKUX dyeMeHToB. lloHatue o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U HIEJIOYHO3EMEIbHBIC METAJLIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuommueckas cucrema xuMuuyeckux osnemeHrtoB J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoaHass ¢opmbl [lepuognueckoit cucteMbl
xumuueckux ssemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctraB aromublx szaep. W3oromsl. Onektponsl. CTpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cucTemsl
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOM€pHOCTI/I N3MCHCHHA pajuyCa aTOMOB XUMHWYCCKUX DJICMCHTOB, MCTAJNIMYCCKUX
1 HEMETAIIMYECKUX CBOMCTB 110 rpymnmnaMm 1 nepuogamM.

3nauenue [lepuonuueckoro 3akona u [leproauyeckoit cHCTEMbl XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€Hblid U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (nomnsipHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CrerneHb OKHCJICHUS. OKHCIUTEIBHO--BOCCTAaHOBUTEIILHBIC pCaKknuu. HpOHCCCI)I
OKHCJICHUSA B BocCTaHOBJICHUA. OKHUCIINTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE THUAPOKCHIA
LIMHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpeHHe, peakiui pa3iokKeHus, COeAUHEHHS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H MPU U3yYEHUU XUMHH B 8 KJIACCE OCYIECTBISAETCA
4yepe3 HCIMOJIb30BaHME KaK OOIIUX EeCTECTBEHHO--HAYyYHBIX TOHSTHH, TaK W TOHSATHH,
SABJISAIOIIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIC TOHSTHS: HAay4YHBIA (DAKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHau3, CHUHTE3,  KjaccuuKanus, MNEepPHUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®duznka: marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, HN30TOIbI,
PaIMOAaKTUBHOCTh, MOJIEKYNA, JJICKTPUYECKUH 3apsi, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE3161, ComHITE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpadIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.



9 KJIACC
BemecTBO M XUMHYeCKasi peaKIust

[Ipn wn3yueHMHM JAHHOIO pas3fena IMPEANoIaraeTcsl HUCIOIb30BAHUE O0OPYHIOBAHUS
oOpa3zoBatenbHOro lleHTpa ecTecTBEHHO-HAyYHOHM UM TEXHOJOTHMYECKOM HaIlpaBJIEHHOCTEH
«Touka poctay» (1udpoBas madbopaTopust «ApXUMeI MyIbTUIATIYNK XUMUS).

[lepuonuueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux osiementoB J[. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHUMHUUYECKHX
3JIEMEHTOB TIEPBBIX TPEX IMEPUOAOB, Kalus, KAIBIUSI W HMX COSAUHEHUH B COOTBETCTBHHU C
MOJIOKEHUEM AJIeMEeHTOB B [leprognyeckoit cucteme u CTpOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHMYECKOM CBS3M. THIIBI KPUCTALUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMHYECKOU
CBSI3H.

Knaccuukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHHM, T'€HEeTUYecKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccugukanus XuMUYECKUX peakUil Mo pa3IMyHbIM MPU3HAKaM (II0 YHUCILY U COCTaBY
YYaCTBYIOUIMX B pEAKIUH BEUIECTB, MO TEmIoBOMY 3(dexry, Mo H3MEHEHHWIO CTeneHeu
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsTre o ckopocTH xumuueckod peakuuu. [loHsTHE 00 0OpPAaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonsrue o
karanu3e. llonsrne o XumHueckoM paBHOBecHU. DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, 3JIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALINN. DIEKTPOIUTHI U HEIIEKTPOIUThl. KaTHoHsl,
aQHMOHBL. MeXaHU3M JHCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUAAMU XHMHUYECKOM CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS peakuil HOHHOTO OOMeHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiui. CBOICTBa KHCJIOT, OCHOBAaHUN M COJeil B cBeTe
npecTaBiIeHU 00 3JIeKTpoJUTHYeCKOW auccornuanuu. KadyecTBEeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, UCCIEI0BaHHE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, IIeNo4ed M cojed (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), INPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblIelIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (FOPEHHUE, PEaKLUU pa3IOKEHHUs, COCOUHEHMS),
pacro3HaBaHHE€ HEOPTraHMYECKUX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.



HeMeTanasl 1 UX cOeTHHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHbIE
creniean okucieHus. CTpoeHwe W (PU3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOCHCTBHE C MeTajUlaMH, HeMeTaUlaMu,
miesioyamu).  XjopoBoaopoa. ConsiHas  KUACIOTa, XUMHYECKHE CBOICTBA, TMOJy4YeHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOpOBOJOPO/Ia Ha OPraHU3M uesoBeka. Baxknelme Xaopuasl
U UX HaXO0XJACHHUE B IPUPOJIC.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHbIE MOAU(DUKAIIMYU KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCTaBUTENS Kilacca KUCIOT M crneuupuyeckue). XUMHUYECKHE PEaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi Kuciorel. [Ipumenenue
cepHOi KuCIOTH. COJM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHUE OKpYXKawIehd cpeabl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALICHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KayecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydYeHHE,
¢u3nyeckue M XUMHUYECKHE CBoilcTBa (0oOlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOUYBBI M BOA0EMOB). Pocdop, amaoTporHble MOAUPUKALNUN
doctopa, ¢puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢u3nveckne W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmiast xapaxktepuctuka 3i1eMeHTOB IVA-rpymnmbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCICHUA. YTJIEepOo/, allIOTPOIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, Ux (pU3MUecKue U XMMHUUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHE U TpUMEHEHHE. DKOJIOTHYECKHEe MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00AIbHOTO TMOTEIUICHHUs KIMMaTa, MapHUKOBBIN 3QQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJydyeHHEe W TpuMeHeHne. KadecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL.  Vcmonb3oBaHue  KapOOHaTOB B OBITY, MEAMLUHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO3SHCTBE.

[TepBoHayanbHbIE TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIiepoja
(mMeTan, 3TaH, JTWIEH, aleTWJICH, 5TaHOJ, TJIMIIEPUH, YKCYCHas Kuciorta). l[Ipupomnsie
WUCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKU
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeNOBeKa. MarepualbHOE €IUHCTBO
OpTaHWYECKUX U HEOPTAaHUYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBOMCTBA, MOJY4YEHHE U NPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxknelme
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CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOTO UCIOJIH30BAHHUS CTPOUTEIIBHBIX MAaTEPHUAIOB B TIOBCEAHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

M3y4yeHue o0pa3oB HEOPraHMUYECKUX BEIIECTB, CBOWCTB COJSTHOM KHUCIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJIorT€HOB M UX COCAMHEHUH (BO3MOKHO
WCIIOJIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 00pasliaMy XJIOPHUIOB (TaJIOTCHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakiMH Ha Cyiab(paT-HOH M HaOIIOJCHHE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME U U3Y4YEHHE CBOMCTB aMMMaka, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noOH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), M3YYEHHE MOZENCH KPHUCTAIMUECKUX PEImIETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M yCTPOMCTBOM MPOTHBOTa3a, NOJy4YeHHE, COOMpaHue, pacliO3HABaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX peakuuii Ha KapOoHAT U
CHIIMKAT-MOHBl W W3y4YCHHWE NPU3HAKOB UX MPOTEKaHHs, O3HAKOMJICHHWE C TPOIyKIHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEUICHHE SKCIePUMEHTANBHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETAJIB M UX COCTUHCHUSY.

MeTaJiibl 1 UX COETMHEHUS

[Ipy w3yyeHWMH MAHHOTO pa3lena TWPEINoiaraeTcs HCIOJIb30BaHHe O000pyI0BaHUs
oOpa3zoBatenpHOro IleHTpa ecTecTBEHHO-HAYYHOH U TEXHOJOTHMYECKOW HAaIPaBICHHOCTEH
«Touka pocta» (rudpoBas 1adbopatopusi «ApXuMe» MyIbTUIATINK XUMHUS).

OOmast XapakTepUCTUKAa XUMMYECKHX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHMM MX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaluioB. MeTalnudeckas CBs3b M MeETaJIM4ecKas KpUCTaIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu wertamwioB. dusnueckue W XUMHUECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOsl mosyyeHust MetamioB. [IoHATHE O KOPPO3MM METANJIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilerounble METAUIBL: MOJOKEHHE B Ileprnoanyeckol cucTeEME XMMHMUYECKUX JJIEMEHTOB
. . MenpneneeBa, CTpOCHUE UX aTOMOB, HaXxOXJeHUE B Ipupoae. PU3ndeckrue U XMMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlemouHO3eMeENbHBIE METAUIBI MATHWW W Kajablui: nosioxkeHue B llepuogmueckoit
cucreMe XuMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxOXICHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

Amomunuil: nonoxenune B Ilepuonnueckoil cucreme xumudeckux snemeHtos JI. .
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJAEeHUE B Ipupoae. Pusznyeckue U XMMUUECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.



Kenezo: mnonoxenue B llepuoanueckoil cucteme xumuueckux snemeHtos JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIyueHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMd METajlIOB U CIJIaBOB, MX (PU3UUYECKHUMH CBOWCTBAMHU,
U3YYCHHE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HKCIIONB30BAHKE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpOIECCa TOPEHHsS >Kele3a B
KuciIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEPUAJOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHHUE MPOIECCOB OKPAIIMBAHUS IIAMEHH HOHAMH HATpHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOICTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeWImne MeTalljibl U UX COCIMHEHUS.

XuMHUS U OKpYKAKLIas cpeaa

IIpy wu3yyeHMH HAAHHOrO pasjena IPEANONAraeTcsi MCIOJIb30BaHUE OOOPYIOBaHUS
oOpa3zoBatenbHOro lleHTpa ecTecTBEHHO-HAyYHOH U TEXHOJOIMYECKOW HaIpaBJICHHOCTEH
«Touka pocta» (uudposas 1adopaTopus «ApXUMea» MyJIbTUIATUUK XUMHUS).

BeniectBa u MaTcpHraibl B HOBCGI[HCBHOﬁ J)KM3HM 4eloBeKa. be3omacHoe MCIOIb30BaHUE
BCIICCTB U XHUMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas[ noMomp HOpu XHUMHUUYCCKHUX OXOrax H
OTpaBJICHUAX.

XUMHUYECKOE  3arpsi3HEHHE  OKpyXKaromiedl  cpensl  (mpeaenbHas — JOMYyCTUMAst
KOHIIeHTpanus Bemects, naiee — [1/1K). Ponb Xxumun B pelieHun 3KOJI0THYSCKUX TTPOOIEM.

Xumuueckuii IKCnepumenm:
M3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).
Meostcnpeomemmnwie ceasu

Peanuzanus MexxnpeaMeTHbIX CBA3€H MPU U3yYEHUH XUMHH B 9 Kiacce OCyIeCTBISETCA
4yepe3 HCIOJb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX TIOHATUW, TaK U TOHSATHH,
SABJISOIINXCS CUCTEMHBIMU JUISl OTAEJIBHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OOmue ecTeCcTBEHHO-HAy4YHbIE TOHATUS: HayudHbI (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kiaccupukanus,  MEepUOAUYHOCTb,  HAONIOJIEHHE,  HKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: marepus, aTroM, D3JEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIBI,
palHOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUA 3apsll, MPOBOJHUKH, MOIYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/b1, COHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MUHEpaIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BELIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YJIbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHHs
JOCTUTarOTCA B XOIC O6y‘-IeHI/ISI XUMHUHU B C€OAUHCTBC y‘-Ie6HOI‘/1 M BOCIIMTATEIbHOU
JEATEILHOCTH B COOTBETCTBHM C TPAAMIUOHHBIMH POCCHUCKUMH COIMOKYJIBTYPHBIMH H
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, HNPUHATBIMHU B O6H_[CCTBC InpaBuJIaMl W HOpMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUS, CAMOPAa3BUTHS U COLMAIU3AIMN
00yJaroIuXcs.

JImgyHOCTHBIE PE3YIBTATEI OTpaXatOT I'OTOBHOCTH 06yqafoumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHBHBIX OECHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpPCHUC ONbITA ACATCIBbHOCTHU HaA et
OCHOBE, B TOM YHUCJIC B 4aCTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHONICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
Hay4HOMY HACJIEUIO, TIOHMMaHUsl 3HAYCHHUS XUMUYECKOW HAYKH B >KH3HU COBPEMEHHOTO
0011ecTBa, CroCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(GOpPMAIUEH O IEPEIOBBIX JOCTHKCHUSIX H
OTKPBITUSIX MUPOBOHM U OTE€YECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIIBHBIX HOPMAaxX U MPaBUJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBEC, KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTHU B O6HICCTBGHHO HOHG3HOﬁ,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPYECKOM M APYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AEATENBHOCTH TPH BBHIMOJIHEHUN YYEOHBIX, MMO3HABATEIbHBIX
3a/la4, BBIINOJHEHUM XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB,
CTPEMJICHMSI K B3aWMOIIOHMMAHHWIO M B3aUMONOMOIIM B TMpOIECCe OTOH y4deOHOU
NEeSATEIbHOCTH, TOTOBHOCTH OIIEHUBATHh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHUILEH C
MMO3UIIMHU HPABCTBCHHLIX U IPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHPOBO33PEHUYECKHE MPEJACTABICHUS O BEIIECTBE M XHUMHYECKOW pEakIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTABIAIOIIME OCHOBY IS
MOHUMAaHMUSI CYUIHOCTM HAay4YHOM KapTUHBI MHpa, [MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX DPAa3BUTHUs IPUPOABI, B3aUMOCBA3SX YEIOBEKA C NPUPOJHOU CpEeHOH, O
POJIM XMMHUU B ITO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO XUMMHH,
HEOOXOUMBIE I OOBSCHEHUS] HAOJIOAAEMBIX IMPOIECCOB U SBJICHHM, TMO3HABATEIHHOM,
MH()OPMALIMOHHOW W YHMTATENbCKOW KYJIBTYPHI, B TOM YHCII€ HABBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYpPOH, NOCTYMHBIMH TEXHHUYECCKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOIOTHIA,

WHTEpEC K 00yUEHHUIO U TTO3HAHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caMo00pa30BaHUIO, TPOEKTHOM W MCCIEIOBATEIbCKON MESTEIHHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTU U YPOBHS 00YUYEeHHMsI B lalbHeHIIeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI
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OCO3HAaHHWE LEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOUIEHMS K CBOEMY 3[0pOBBIO,
YCTAHOBKHM Ha 3J0pOBBIH 00pa3 >XKM3HM, OCO3HAHME IOCIEACTBUN M HENPUATHE BPEIHBIX
NpUBbIUEK (YIMOTPEOJICHUS aJIKOTOJs, HAPKOTUKOB, KypeHHUS), HEOOXOTUMOCTH COOIIOACHUS
IIpaBU O€30MaCHOCTH IPU OOpPAIEHUH C XMMUYECKHMHU BELIECTBAMU B OBITY U pealbHOU
AKU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3y4YeHUIO0 mpodeccuii M Tpyna pa3IngyHOrO poja,
YBOKEHUE K TPYAYy U pe3ylbTaTaM TPYIOBOH IEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE
MPUMEHECHHUSI TPEIMETHBIX 3HAHWM MO XWMHH, OCO3HAaHHBIM BHIOOp WHAMBHUIYAILHON
TPACKTOPUU MPOIOJKCHUST 00pPa30BaHUs C YIETOM JTMYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, YCHENHONH mnpodeccHOHATBHON
NESTeIbHOCTH M PAa3BUTUS HEOOXOIMMBIX yMEHHH, TOTOBHOCTh aJalNTHPOBATHCS B
npoeCCUOHATILHOMI Cpejie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOLIEHHE K NPUPOJE KaK MCTOYHMKY JKHU3HM Ha
3emiie, OCHOBE €€ CyIEeCTBOBAHMUs, IOHUMAHUE [IEHHOCTH 370pOBOro M Oe30macHoro oopasa
KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXUYECKOMY
3JI0pOBbIO, OCO3HAHUE LIEHHOCTH COOII0IEHUS MPaBUIl O€30I1aCHOT0 IMOBEAECHUS pHU paboTe ¢
BELIECTBAMMU, a TAKXKE B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHHUS, MOJIydaeMble NPU U3YYEHUU XUMHHM, JJIS peIeHUs
3a/1a4, CBS3aHHBIX C OKpPYXalolled MPUPOJHOM CpENOM, I IOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYpBhl, OCO3HAHMSI IJI00AJILHOIO XapaKTepa 3KOJIOrMYeCKUX MpoOsieM U
IIyT€H WX PELICHHs MOCPEACTBOM METOAOB XMMHH, HKOJIOIMYECKOTO MBILUICHUS, YMEHHUS
PYKOBOJCTBOBATbCS UM B ITIO3HABATEIILHON, KOMMYHUKAaTUBHOM U COLIMAJILHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBLACIAIOT 3HAUUMbIE 751 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHBIE MOHITHS (3aKOH, TEOpHs, IPUHITUII, THUIIOTE3a, (PaKT, cUCTEMA,
Iporecc, AIKCIEPUMEHT U JpPYyroe.), KOTOpble HCHOJIb3YIOTCS B €CTECTBEHHO-HAy4YHBIX
y4eOHBIX TIpeAMETaxX M TMO3BOJSIOT HAa OCHOBE 3HAHHMM W3 3TUX MPEaMeToB (hopmMupoBaTh
MIPEJICTaBICHUE O LIEJIOCTHOM Hay4YHOU KapTHHE MHpa, U YHUBEpcalbHble ydeOHbIe NeicTBUS
(mo3HaBaTenbHble, = KOMMYHUKAaTHBHBIE,  PETYJISTHUBHBIE), KOTOpble  OOECHeYMBAIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILECTBIICHUIO
y4eOHOU e TENbHOCTH.

ITo3naBaTenbHBIC yHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble 1oruyeckue AelicTBus:

YMEHUSI HCIOJIb30BaTh INPUEMBI JIOTHYECKOrO0 MBIIUIEHUS IIPU OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICII XHMHUYECKUX MOHATUH (BBIAEIATh HX XapaKTEepHbIE IPU3HAKHU,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH TOHSATHSIMH), MCIONIb30BaTh MOHATHA JUIs
OOBSICHEHUS! OTHENIbHBIX (DAKTOB U SBJIIEHUH, BBIOMPATh OCHOBAHMSI U KPUTEPHUH JUIS
KJIacCU()UKALMU XUMHUECKUX BEIIECTB M XUMHUECKUX PEAKLIMH, YCTaHABIMBATh MPUYHMHHO-
CIIEICTBEHHBIE CBA3M MEXIy OOBEKTaMHM M3y4Y€HHS, CTPOUTH JIOTUYECKHE PaCCYKICHHS
(MHIYKTUBHBIE, AEIYKTUBHBIE, 10 aHAJIOTHH), J€1aTh BBIBObI U 3aKJIFOUEHUS;

YMCHUC MPpUMCHATH B mponecce ITO3HAHUA IOHATHA (HpeI[MeTHBIe n
MCTaHpCIlMCTHBIe), CUMBOJIMYCCKHUEC (3HaKOBLIC) MOACIIN, HCIHOJB3YCMLIC B XHMUU,
HpGO6p330BBIBaTB IIAPOKO MNPHUMECHACMBIC B XHWMHU MOJACIBHBIC TMPEACTABICHHUA —
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XUMHAYECKHH 3HaK (CHMBOJ 3JIEMEHTAa), XMMUYecKas (opMyla M ypaBHEHHE XUMHUYECKOU
peaKklMM — IpPU PELICEHUH Y4eOHO-NO3HABATEIbHBIX 3aJay, ¢ Y4YETOM OSTHUX MOJEIbHBIX
IIPEACTABICHUN BBIABIITD M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKU H3y4aeMbIX
O0BEKTOB — XHMMHYECKHMX BELIECTB M XUMMUYECKHUX PEaKLUMH, BBIABIATH oOOIIMe
3aKOHOMEPHOCTH, IPUYMHHO-CIIEACTBEHHBIEC CBA3U U IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCaX
U SIBJICHUSX.

ba3oBble ncciienoBarebCcKHe AeiCTBHAA.

YMCHHUE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYE€CTBE HHCTPYMCHTA IIO3HAaHMs, a
TAaK)XX€ B KadyCCTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3bI I10 IMPOBCPKC IMMPAaBUIIBHOCTHU
BBICKa3bIBACMBIX CY)I(,HCHPlﬁ;

IPUOOPETEHHUE OMbITA IO MNIAHUPOBAHUIO, OPraHU3aLUU U NPOBEICHUIO YIEHUUECKUX
HKCIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJIOM IPOLIEcca, CaMOCTOSATENILHO IIPOrHO3UPOBATh
€ro pe3ysbTaT, (OpMYIHpPOBaTH OOOOUICHHWS M BBIBOJBI MO pPE3yJlbTaTaM MPOBEIEHHOTO
OIIbITa, UCCIIEJOBAHUS, COCTABIIATH OTUET O MPOJIeIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPHPETUPOBATH MH(GOPMALIMIO Pa3IHUYHBIX
BUJIOB U (hOpM IPEICTABICHHUS, TOTYIaeMyI0 M3 Pa3HbIX UCTOYHHUKOB (HAYUHO-IIOIYIISIPHAS
IuTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHBbIE MoOcoOus, pecypchl HMHTepHeTa),
KPUTHYECKH OIICHWBATh MPOTUBOPEYNBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE TPUMEHSTh pa3JInyHble METOJAbl W 3ampochl IpU IIOUCKE U OTOOpe
nHGOPMAIIMK U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX IJISi BBITIOJIHEHUS Y4EOHBIX U
[I03HABATENbHBIX 33Ja4 ONpPEAeNEHHOr0 THIA, MpPHOOpeTeHHe ombpltTa B 00JacTH
WCIOJIb30BaHUS HMH(OPMALIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH, OBJaJleHUE KYJIbTYypoi
aKTUBHOI'O HCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEJIBHO BBIOMpATh
ONTUMANIbHYIO0 (pOopMy TpeacTaBieHus HHGOPMALNY U WLTIOCTPUPOBATH peIlacMble 3aauu
HECJIO’)KHBIMU CXE€MaMH, AarpaMMaMu, IpyruMu ¢popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHHUE HCIONB30BaTh U aHAJTH3UPOBATH B MPOIIECCe YUEOHOH M MCCIIeN0BaTeIbCKON
JESITeIbHOCTH HWH(POPMALMIO O BIHUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3iHCTBa U
TPAHCIOPTa HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOM CPEJIbI.

KoMMyHUKaTHBHBIe YHHBepcaibHble Y4eOHbIe JelcTBHA:

YMEHHMs 3aJaBaTh BONPOCHI (B XOje Auaigora U (WiIM) AUCKYCCHHM) MO CYIIECTBY
o0cyxnaeMoil TeMbl, (OPMYIMPOBATh CBOM MPEJIOKEHUS OTHOCHTEIbHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI NPEACTABIATh MOJIYUYEHHBIE PE3YJbTAThl IO3HABATEIBHOW ACSITEIBHOCTH B
YCTHBIX W MHMCbMCHHBIX TCKCTax; MACJIaTbh MNPC3CHTALUIO PE3YJIbTAaTOB BbIITOJIHCHHA
XUMHUYECKOT0 JKCIEepUMeHTa (71a0opaTOpHOrO OMmbITa, JabopaTOpHOM paboOThl MO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHUS y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABaTENbHON
U HCCIEeIOBATENbCKON JIEATENbHOCTH MPH PELIEHWH BO3HUKAIOIIMX MpOoOJieM Ha OCHOBE
yuéra OOIIMX HWHTEPECOB M COIJIACOBAaHUS MO3UIMHA (0OCYXIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMbD», KOOPAMHALIUS COBMECTHBIX NEHCTBHI, OIpenereHre KPUTEPUEB 10
OLIEHKE KaueCTBa BBIMIOJIHEHHOW padOTHI U Ipyrue).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:
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YMEHHME  CaMOCTOSITEIbHO  ONPENENATh LEIU  JEATEIbHOCTH, IIJIAaHUPOBATh,
OCYLIECTBIIATh, KOHTPOJUPOBAaTb M IPH HEOOXOJUMOCTH KOPPEKTHUPOBAaTh  CBOIO
NeSITeNbHOCTh, BBIOMpaTh HambOonee d(P(PeKTUBHBIE CHOCOOBI pemeHUs y4eOHBIX U
IIO3HABATENIbHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABJIATh WIA KOPPEKTHUPOBATh IPEIUIOKCHHBIN
QJITOPUTM JEHCTBUI IIPU BBIIOJHEHUM 3aJaHUIl ¢ Y4E€TOM IIOJIy4E€HUs HOBBIX 3HAaHUU 00
U3y4aeMblX OOBEKTaX — BEIECTBAX U PEaKIMsIX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOIO
pe3yibTaTa 3asBICHHOM LEIM, YMEHHE HCIIOIb30BaTh M AHAIU3UPOBATH KOHTEKCTHI,
IIpeiIaraéMele B YCIIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJabTAaTOB IO OCBOSHHUIO 00s3aTEIBHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpaMmoi, BBIICISIOT: OCBOCHHBIE
0o0yJaronMMuCs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crienuduyeckue s
MPEIMETHOW 00JIacTH «XUMUS», BUIBI JEATCIHHOCTH MO TOJYyYCHHIO HOBOTO 3HAHUS, €0
WHTEpIpETaIiy, MpeoOpa3oBaHUI0 W NPHUMEHEHUIO B Pa3JIMYHBIX YyYE€OHBIX M HOBBIX
CUTYaIHsX.

K koH1y 00y4eHus B 8 kijiacce mpeIMeTHbIe pe3ysIbTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y 00YUAIOMIUXCSI YMEHUI:

— pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKHUX TIOHATHUH: aTroM, MOJIEKYIa,
XUMHUYECKHUI 3JEMEHT, IMPOCTOE BEIIEeCTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJAHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI ¥ MOJIEKYJISIpHAsI Macca, KOJUYECTBO
BEIIECTBa, MOJIb, MOJIIPHAsI Macca, MaccoBasi JOJIi XUMUYECKOTO 3JIEMEHTa B COCAMHEHUH,
MOJISIDHBIA O0BEM, OKCHJI, KUCJIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIATEIILHOCTh, CTEIICHb
OKUCJICHUS, XUMHUYECKasl peaKiusl, KIacCu(PUKAIUSI PEaKIHil: peaklui COSeNUHEHUS, PEaKIHH
pa3NioKEeHUs, PEeaKIUU 3aMEIEHUs, Peaklui OOMEHa, 9K30- U PHIOTEPMHUUYECKUE PEAKIIUH,
TerIoBoM 3((eKT peakiuu, SApO aToma, SJICKTPOHHBIA CIIOM aToMa, aToMHas OpOUTAalb,
paauyc aToma, XMMHYECKasi CBsI3b, MOJIApHAs M HEMOJSpHAas KOBAJICHTHAs CBS3b, MOHHAs
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MAacCOBast 10JIsI BellecTBa (MPOLIEHTHAST KOHIIEHTPALIWS)
B PacTBODE;

- HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUU U IPpUMCHATH
OTHU IMOHATHUSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/'I;

- HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUSI (OPMYJI BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

— OTIPE/IETSATh, BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCTUHEHHSX,
CTETIeHb OKHCJICHHS JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, NMPUHAJUICKHOCTh BEHIECTB K
onpeeIEHHOMY KJIacCy COeMHEHUN 1Mo popMyliaM, BUI XUMHUYECKOM CBS3U (KOBAJIEHTHAS U
HMOHHAsI) B HEOPTAaHUUECKUX COCTUHEHHUSIX;

- packpsiBaTh cMbica  [lepuommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IOHMMAHHUE TEPUOAMYECKOM 3aBHCUMOCTH CBOMCTB XMMHYECKUX
JJIEMEHTOB OT HX IIOJOXCHUSA B HepnonnquKoﬁ CUCTEMEC, 3aKOHOB COXPAaHCHUA MaCChI
BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHa ABOTaipo;

- OIMCBIBATh U XapaKTepH30BaTh Tabun4Hyto popmy [lepuoanyeckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: paszluyaTh MOHATHS «TJlaBHasg mnoarpynna (A-rpynma)» u
«ro0ouHas noarpynna (b-rpymnmna)», Massie 1 OobIINE NEPUOJIBI, COOTHOCUTH 0003HAUEHMS,
KoTopble uMeroTcs B Tabmuue «llepuogmueckas cucrema xuMmuyeckux snementoB J[. U.
MeHeneeBa» ¢ 4YUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHYECKUX DJIEMEHTOB
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(coctaB u 3apsn siapa, oOliee YMCIO SJICKTPOHOB M PACIpENEIICHHE HX IO 3JIEKTPOHHBIM
CJIOSIM);

- KJIACCU(UIIUPOBATh XUMHUYCCKUE OJICMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (M0 4YHCIy W COCTaBYy YYacTBYIONIMX B PEAKIUM BEMIECTB, IO
TeroBomMy ddexry);

- XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA BEILECTB
pPa3JIMYHBIX KJIACCOB, IIOATBEP)KAas OIMCAaHUE IPUMEPAMHU MOJICKYISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;

- IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O
COCTaBa, BO3MOKHOCTH IIPOTEKAHUs XUMUUYECKHX IIPEBPALLCHUI B PA3JIMYHBIX YCIOBUAX;

- BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JeMeHTa Mo (GOpMyJe COCIUHEHUS, MAacCOBYIO JOJIO
BEIIECTBA B PaCTBOPE, IPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKOW PEaKIINH;

- HpI/IMeHﬂTB OCHOBHBIC onepam/m MBICHHTGHBHOﬁ JCATCIIBHOCTU — aAHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3AINIO, KIIACCH(UKAIIHIO, BRISBICHUE TIPUYUHHO-
-CJICICTBEHHBIX CBS3¢M — ISl W3YYCHHUsI CBOWCTB BEIICCTB M XUMHYECKUX PEAKIIHIA,
€CTECTBCHHO-HAYYHBIE METOJIbI TIO3HAHHWS — HAOIIOJCHUE, W3MEPEHHE, MOJCIUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

- ClIeZIOBaTh TPABWJIaM TOJb30BAHHUA XMMHYECKOH TOCYI0W M J1ab0paTOPHBIM
o0OpyIOBaHMEM, a TaKXKe IpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLUSAMHU IO BBINOJIHEHUIO JIAOOPATOPHBIX XUMHMUYECKUX OIBITOB IO MOJYYEHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPO/IA), IPUTOTOBICHUIO PACTBOPOB C
orpe/ieIEHHOW MaccoBOM J10Jeil pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh M INPOBOAUTH
XUMHAYECKHE DKCIIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB HIENIOYEH M KUCIOT C TIOMOIIBIO
WUHIUKATOPOB (JaKkMyc, ¢heHondranert, METUIOPAHK U IPYTHE).

K koHIly 00y4enus B 9 kij1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JJOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

- PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHATHUNA: XUMUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJa, MOH, KATUOH, AaHWOH, ITPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, BaJIECHTHOCTb,
EKTPOOTPHULATEIBLHOCTD, CTENEHb OKUCIICHMS, XUMUYECKasl PEaKIUs, XUMHUUYECKasl CBS3b,
TeoBOM  3h(deKT peakuuu, MOJb, MOJSAPHBIA 00BEM, pacTBOp, DIEKTPOIHTHI,
HEDJICKTPOJIUTHI,  DJEKTPOJUTHYECKAass  JUCCOLMAIMs, pEeakUuu HOHHOro  oOMeHa,
KaTajau3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMBbIE  peakluH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHE M
BOCCTAHOBJICHHE, aJIJIOTPOINHUs, aM(POTEPHOCTh, XUMHUUYECKasl CBSA3b (KOBaJEHTHas, HOHHafi,
MeTaJuInYecKas), KpUCTAJUIMYecKas pelI€Tka, KOppO3us METaJIoB, CIJIaBbl, CKOPOCTb
XUMHUYECKOHN peaKkLnu, IpeneapHo aonyctuMas konnenrpanus [IJIK Bemecrsa;

- HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH U NNpUMCHATH
OTHU IMOHATHUA ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHHﬁ;

- UCIOJIb30BAaTh XUMUYECKYI0O CUMBOJIUKY ISl COCTaBJIEHUSI (JOPMYJT BELIECTB U
YPaBHEHNN XUMHUYECKHUX PEAKLINN;

- ONPEACISITh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB B
COEAMHEHMAX PA3JIUYHOrO COCTaBa, NMPUHAMIEKHOCTH BELIECTB K OINPEACIEHHOMY KIIACCY
COeTMHEHHH 10 (hopMysIaM, BHJI XUMHUYECKON CBS3U (KOBAJIGHTHASI, HOHHAS, METAJTHYECKAS )
B HEOPTaHMUYECKUX COSAMHEHMSIX, 3apsi/i MOHA M0 XUMHUYECKOU (hopMmylie, XapakTep cpeibl B
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BOJAHBIX PAcTBOPAaX HEOPraHUYECKUX COCAUHEHUW, THUIl KPUCTALUIMYECKON PpELIETKU
KOHKPETHOTO BEIIECTBA;

- packpsiBaTh cmbici Ilepuoamueckoro 3axkona JI. M. Mengeneesa wu
JE€MOHCTPHPOBATh €ro TMOHUMAaHWE: OINMUCBHIBaTh M XapaKTePH30BaTh TAOIWYHYIO (GOpMYy
[lepuonuyeckoil cucTeMbl XUMMYECKMX JJIEMEHTOB: pa3jinyaTh IOHATUS  «IJIaBHas
noarpymnmna (A-rpymnna)» u «mobounas noarpymnmna (b-rpynma)y, mansie u 60bI1IHE TIEPHO/IBI,
COOTHOCUTh OOO3HAYE€HHUs, KOTOpblE MMEIOTCA B MEPHOAMUYECKON TabiuIe, ¢ YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOSHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB | 3apsj sAapa, olriee
YUCIO BJIEKTPOHOB M PpACHpElEieHUe HMX IO 3JIEKTPOHHBIM CJO0sAM), OOBSICHATH oOIMe
3aKOHOMEPHOCTH B M3MEHEHMU CBOICTB 3JIEMEHTOB M MX COCIMHEHHUH B Ipeaenax MaiblX
NIEPUOJIOB U INIaBHBIX MOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

— KJIACCU(UIIUPOBATh XUMHUYECKUE OJICMCHTHI, HEOPraHMYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YUCIAy M COCTaBy YYacTBYIOLIMX B PEAKIUU BELIECTB, IIO
TerI0BoMY 3 (eKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHHUS XUMUYECKUX JIEMEHTOB);

- XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEHU(PUICCKUE XHUMHYCCKUC
CBOMCTBa TIPOCTBHIX M  CIOXHBIX BEHIECTB, IMOATBEPXKIAs OMHCAaHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIHIA;

- COCTaBJISITh YPaBHCHHUA BHGKTpOHHTquCKOﬁ Jucconuanyu KMCJoT, IIICJIO‘-I@I\/JI u
coneﬁ, ITIOJIHBIC 1 COKpaH_IéHHLIC YpaBHCHUA peaKI_II/II‘/‘I HMOHHOTI'O O6MCH8., YpaBHCHUA peaKuHﬁ,
IMOATBCPIKAAIOIUX CYIICCTBOBAHUC TCHECTHUYCCKOM CBS3H MCXKAY BCHICCTBAMH Pa3JINYHBIX
KJIACCOB,

- PaCKpLIBATh CYIIHOCTb OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaxunﬁ
IMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THX peaKIII/If/'I;

- IIPpOrHO3UPOBAThb CBOMCTBa BCIICCTB B 3aBHUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

- BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIECTB,
MacCoOBYIO JOJK0 XHMHUYECKOTO 3JIeMEeHTa 1o (opMylie COEIMHEHMs, MAacCOBYIO JIOJIO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

- COOIOaTh TIPaBWJIa TIOJH30BAaHUS XUMHUYECKOW TOCYAOH M JTaOOPaTOPHBIM
o0opyIoBaHWEM, a TakKe NpaBuUia OOpaIIeHHsT C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSAMH IO BBHIMOJTHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MO TMOJYYCHHIO U
coOMpaHuI0 Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO rasa);

- IIPOBOAUTH PEAKLMH, MOATBEP)KIAIOIINE KAaYECTBEHHBIM COCTAB Pa3INYHbIX
BEIIECTB: PAClO3HABAaTh OMBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOJUI-, KapOoHaT-, hocdart-,
CWJIMKAT-, CylIb(aT-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOINE B BOJHBIX PaCTBOpPaX HEOPraHUUECKUX BEILECTB;

- MPUMEHATh OCHOBHBIC OIEpaIlii MBICIUTEIBHONU NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3aIlMIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX
CBA3€H — JUISl U3yYEHHUsI CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHbIE
METO/bI TTO3HAHUS — HAOIIIOICHHUE, U3MEPEHHE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peaTbHbIN 1
MBICJICHHBIN ).

16



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne  HaumeHoBaHue

n/ a3/1eJI0B U TeM B K 1 (pposnic)

r HTPOJIbHBI AKTHYECKH

I E OrDAMMEL ce 0 6p0ﬂ p p ¢ oOpa3oBaTe/ibHbIE

0 e padoThlI e padoThbl
porp p p pecypchl

Pasznen 1. HepBonaqanLHHe XUMHUYECCKHUEC TTIOHATUSA

XUMHUSI — BayKHasA
o0JacTe

bu6nuoreka [IOK

1.1 eCTeCTBmHaHUH i 5 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c
EATEIILHOCTH -
YyeJIOBEKa
BemectBa u bubnnoreka IIOK

1.2  xumunyeckue 15 https://m.edsoo.ru/7f4183
peakuuu ic

Wroro mo paszneny 20

Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bos .
KHC)JII}(I)X on bubmuorexa [JOK

2.1 PO 6 https://m.edsoo.ru/7f4183
Ilonsatue 00 7c
OKcHOax -
Bonopoa.Ilonsitue bubmuorexa [JOK

2.2 0 KHUCIIOTaxX U 8 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopna. Pacteopsl. bubmuorexa [JOK

2.3 Tlonarue 00 5 https://m.edsoo.ru/7f4183
OCHOBAHUSIX 7c
OCHOBHBIE KJIACChI bubmmoreka [IOK

2.4 HeopraHMYECKUX 11 https://m.eds00.ru/7f4183
COCTMHCHUN 7c

Wroro mo pazneny 30

Paznea 3. Ilepuoguyeckuii 3akoH u llepnoanyeckasi cuctreMa XMMHYECKHX 3J1eMEHTOB
. . MenpgeneeBa. CTpoeHne aToM0B. XUMHYeCKas CBsA3b. OKHCIUTETbHO-

BOCCTAHOBUTEC/IbHBIC PCAKITUMN

[Tepuonnueckuii
3aKOH H
IC'IHe(‘E)TI/é;);quCKaﬂ bubmmorexa [JOK
3.1 7 https://m.edso00.ru/7f4183
XAMHYECKUX 7c
anemenToB 1. U. -
Meunnene-eBa.
Crpoenue atoma
XumMmuyeckas but6mmoreka [IOK
3.2 CB3b. 8 https://m.edso0o.ru/7f4183
OKUCIUTEIHLHO- 7c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTaHOBUTEIIbH
bl€ peaKLuu

bu6nuoreka [IOK
Hroro mo pazaeny 15 https://m.edsoo.ru/7f4183
ic
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.eds00.ru/7f4183
7c
OBLIEE
KOJIMYECTBO
YACOB I10 68 4 S
ITPOTPAMME
9 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne  HaumeHoBaHmue
n/ a37eJI0B H TeM B K I (unposnie)
; 1[-)[ OZ; - cer OH;pOJIbeI panglecml 00pazoBaTelLHbIE
porp 0o € padoThI € paooTsIl pecypeb
Pa3zneu 1. BenecTBO U XUMHYeCKHE PeaKIUn
[ToBTOpEHUE U
yriayOneHue bubnuoreka [JOK
1.1 3HaHWil OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH bubnnorexa LIOK
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuit _
DIEKTPOIUTHYECK
ast TUCCOINAITHS. bubmmoteka [IOK
1.3  Xwumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peaxkuu B 36
pacTBopax
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
Oouras
XapaKTepUCTHKA bubmuoreka [JOK
2.1 XuMHYECKHX 4 1 https://m.edso0o.ru/7f41a6
asmemeHToB VIIA- 36
rpynnsl. ['agoreHsl
Oo6as
e BuGanorexa [IOK
2.2 6 https://m.edsoo.ru/7f41a6
sneMeHToB VIA- 36
rpymmsl. Cepa u eé _
COETUHEHMS
2.3  OOmasn 7 1 bu6nuoreka [IOK

18


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKTePUCTHKA https://m.edso0.ru/7f41a6
XMMHUYECKUX 36
aj1eMeHTOB VA-
rpynmsl. A30T,
docdop u ux
COCAUHEHMUS
O6mas
XapaKTEePUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4  snementoB IVA- 8 1 2 https://m.edsoo.ru/7f41a6
rpynnsl. Yriepoa 36
Y KPEMHUN U UX
COCAUHEHMS
Hroro no pazaeny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bubmuorexa [JOK
3.1 Obmwe crojicTsa 4 https://m.edso0.ru/7f41a6
METaJIJIOB 36
Baxneiimme bu6nmoreka [IOK
3.2 MeTabl ¥ uX 16 1 2 https://m.edsoo.ru/7f41a6
COCIMHCHUS 36
Utoro no pazneny 20
Pasnen 4. Xumusi u okpyxamomas cpeaa
BemtectBa u bu6nuoreka [IOK
4.1 wmatepuaisl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeI0oBeKa 36
Uroro no pazneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJMYECTBO
YACOB IIO 68 4 !
ITPOI'PAMME
INIOYPOYHOE IIVIAHUPOBAHMUE
8 KVIACC
Koaun4decTBo yacoB DJIeKTPOHHbIE
Ne K 1| Aara udposbie
n/ Tewma ypoka Bee OHTPOJIb paKTHuec u3yuen nu@p
- o Hble KHe s o0pa3oBaTe/ibHbIE
padoThl padoThl pecypcbl
IIpeamer xummum.
PoTh XVMIH B bubmuoreka [JOK
1 1 https://m.edsoo.ru/ff0
JKA3HU YeI0BeKa.
d210c
Tena u BemecTBa
2  Tlonsatme o MeTogax 1 bu6nmoreka [JOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

IIO3HAaHUA B XUMHHU

https://m.edsoo.ru/ff0
d227e

[IpakTueckas
paborta Ne 1
«[IpaBuna paboTsl B
1a00paTOPUH U

bubmuoreka [JOK
https://m.edsoo.ru/ff0

PUEMBI 423dc
oOpareHus ¢
1a60paTOPHBIM
000pyT0BaHUEM
YucTele BemecTBa U bubmuorexa [JOK
4 | cmecu. CiocoObl https://m.edsoo.ru/ff0
paszeneHust cMecei d26ca
[IpakTnueckas
abota Ne 2
2 PaszeneHHe bubmuoreka [JOK
5 o https://m.edsoo.ru/ff0
cMeceit (Ha d28c8
MIpUMEPE OYUCTKH
MOBApPEHHOM COJIN)»
bubmuoreka [JOK
6  ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0
d2a6¢
XUMHUYECKHE
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (cuMBOJIBI) https://m.edso0.ru/ff0
XUMHYECKHUX d2be8
3JIEMEHTOB
[ T — bu6mmoreka [IOK
8 P https://m.edsoo.ru/ff0
CJIO)KHBIE BEIIECTBA d2a6c
ATOMHO- bu6mmoreka [IOK
9  MonekynsipHOE https://m.edsoo.ru/ff0
y4EeHHE d2d50
3aK0H TTOCTOSIHCTBA
CcOCTaBa BEIIECTB.
XumMmuyeckas
q)(I;IMM A bu6mmoreka [IOK
10 B PMYIa. https://m.edsoo.ru/ff0
AJICHTHOCTD d2eae
aTOMOB HLLey
XUMHUYECKHX
3JIEMEHTOB
OTtHOcUTENbHAS
aToMHas mMacca. bu6mmorekxa [IOK
11 | OtHocuTEeIBHAS https://m.edsoo.ru/ff0
MOJIEKYJISIPHAS d323c
Macca
MaccoBas omis bubmuorexa [JOK
12  XUMHYECKOTO https://m.edsoo.ru/ff0
DJIEMEHTA B d350c
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

COEIUHEHUU

13

KomnnuectBo
BellecTsa. Moib.
Monsipnas macca

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d5230

14

15

16

duznueckue n
XUMHYECKHE
SIBIICHHUS.
Xumuaeckas
peakius

[Ipusnaku n
YCIIOBHS
IIPOTEKAHUS
XUMHYECKHX
peaKuuit

3aKOH COXpaHEHUs
MaccChl BEIIECTB.
XuMH4YeCcKue
YpaBHEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d3al6

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d3b88

17

18

19

20

21

Brrunciaenus
KOJINYECTBA, MaCChI
BEIIIECTBA I10
YpaBHEHUSAM
XUMHUYECKHX
peaKuuit
Knaccudukanus
XUMHUYECKHX
peaKuuit
(coemuHeHwsl,
pa3lioxKeHus,
3aMelleHHS,
obMmeHa)

M. B. JlomoHOCOB
— Y4EHBIN-
SHIMKIONEINUCT.
0O0001eHne 1
cucTeMaTu3aIus
3HAHUMN

Kontponbnas
pabota Nel o Teme
«BemecTBa u
XUMHUYECKHE
peaKImm»

Bo3nyx — cMech
razoB. CocraB
Bo3yxa. Kucinopon
— DJIEMEHT U
MIPOCTOE BEIIECTRO.
O30H

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d448e

21



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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24

dusnveckue u
XUMHYECKHE
CBOMCTBaA
KHCIIOpOJia
(peakmuu
OKHCIICHHS,
ropenue). [lorstue
00 okcugax

Crioco6b1
TOJTyYCHUS
KHCJIOpO/ia B
1a00paTOpUH U
MPOMBINIJICHHOCTH.
[Ipumenenue
KHCIIOpo/ia

Tennooii 3pdexr
XUMHUYECKOU
peaKIuu, MOHSATUE O
TEPMOXUMHUIECCKOM
YpaBHEHUH, IK30- U
HIOTEPMUYECCKUX
peaKIusax

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d4790

25

TormmBo (HedTh,
yroJib U METaH).
3arpsi3HEeHue
BO3/yXa, CIIOCOOBI
ero
IPEOTBPALICHUS
IIpakTrueckas
pabota Ne 3 o
teMe «llomyyenue u

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d4cda

bu6mmoreka [JOK

26 cobupanue https://m.edsoo.ru/ff0
KHCIIOpOJIa, d4ae2
M3y4YEHHUE €ro
CBOMCTB»
Bonopon —
3JIEMEHT U IPOCTOE bubnuoreka [JOK
27 BemecTso. https://m.edsoo.ru/ff0
Haxoxnenue B d4ddo
IpupoIe
duznyeckue u
XUMHYECKHUE but6mmorexa [IOK
28  cBoiicTBa BosIOpOJIA. https://m.edsoo.ru/ff0
[pumenenune d4ddo
BOJZIOpOJA
bubmuorexa [JOK
29 E;;H:gi; COSX https://m.edsoo.ru/ff0
d50d2
30 CmocoOsr bubmmoreka [JOK
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

MOJTyYEHUS https://m.edso0.ru/ff0

BOIOPOJA B d4ddo

nabopaTopuu

[IpakTnueckas

pabota Ne 4 o

teme «llomydyenue u bubnmoreka [JOK
31 coOupanue https://m.edsoo.ru/ff0

BOJIOPO/IA, d4af42

U3y4eHHE ero

CBOMCTB»

32

MoutsipHbIii 00BEM
razoB. 3aKOH
ABoraapo

Breraucnenus
00BEMa,
KOJINYESCTBA
BEIlleCTBA ra3a 1o

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d542e

bubmuorexa [JOK

33 1O H3BECTHOM https://m.edsoo.ru/ff0
y d55a0

KOJIMYECTBY

BEIECTBA WIH

00BEMY

Brraucnenns

00BEMOB ra3oB 110

ABHCHMIO bubmuoreka [JOK

34 P https://m.edsoo.ru/ffo

35

36

37

38

pEaKIHUHN HAa OCHOBE
3aK0HA 00BEMHBIX
OTHOIIIEHWI Ta30B

dusnyeckue u
XHUMHUYECKHE
CBOMCTBA BOJIBI

CocraB OCHOBaHUMH.
[Tousatue 00
VMHJAKAaTOpax

Bopaa kak
pacTBOPUTEb.
Hacriennsie u
HEHaCBIIICHHBIC
pPacTBOPHI.
MaccoBas noins
BEIIEeCTBA B
pacTBope

[TpakTnueckas
pabota Ne 5 o
TEME
«lIpuroroBieHue
pacTBOpPOB C
onpencnEHHON
MacCOBOH JoJieH

d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d5eba
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

PpacTBOPEHHOTO

BCIIECTBAY
Kontponbnas
bu6mmoreka [JOK
39 2;?/;130];21 o Teme https://m.edsoo.ru/ff0
' d6342
Bonopoa. Boga»
OKCHUJIBI: COCTaB, bubmuoreka [JOK
40 knaccudukanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
[Tonyuenue u
XUMUYECKHE
CBOMCTBA bubmuoreka [JOK
41 KHCIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aMdoTepHBIX
OKCHJIOB
OCHOBaHUS: COCTaB, bubmuoreka [JOK
42  knaccudukamnusi, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
Ilonyuenue u
XHMIZEeCKHe bubmuoreka [JOK
43 cBOfcTRA https://m.edsoo.ru/ff0
d67ca
OCHOBaHMI
Kucnotsr: cocras, bubmuoreka [JOK
44 | xnaccudukanus, https://m.edsoo.ru/ff0
HOMEHKIIaTypa dfee2
[lonyuenue u bubmmorexa [IOK
45 xuMmMuueckue https://m.edsoo.ru/ff0
CBOMCTBA KHCJIOT dfee2
Comnu (cpennue):
HOMEHKJIATypa,
CII0coGbI P bu6mmoreka [IOK
46 ——— https://m.edso0.ru/00
’ ad9474
XUMHYECKHE -
CBOMCTBA
IIpaxTrueckas
pabota Ne 6.
Pemenne
bu6mmoreka [IOK
47 iK;;[eil Hr(f}i;nemm https://m.eds00.ru/00
ad9b7c
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COECTUHEHUI)
I'eneTnueckas CBSI3b
MEXITy KITACCAMH BI/I6J'.II/IOTCKa [HOK
48 N A——— https://m.edso0.ru/00
ad9a50
COEIMHEHU I
49 ' OO6oO6mIeHHE 1 bubmunorexa [JOK
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

CUCTeMaTH3aIHs
3HaHUHU
Kontponbnas
pabota Ne3 o Teme

https://m.edso0.ru/00
ad9ch?2

bubmuorexa [JOK

50 "OcHOBHBIC KJIaCChI https://m.eds00.ru/00
HEOPTraHUYECKHUX ad9ela
coenuHeHUI"

IlepBbie MONBITKU
KJIacCU(UKALIUN
XUMHYECKHUX bubmuorexka [JOK

51 | sneMeHTOB. https://m.edso00.ru/00
[TonsiTue o rpymmax ad9ffa
CXOJIHBIX
3JIEMEHTOB
[Tepuoanueckuit
3aKOH U
Ilepuonmyeckas Bubnuorexa [IOK

52 cucrema https://m.edso00.ru/00
XUMHUYECKHX adab2c
anemenTtoB /. U.

MenneneeBa
bubmuoreka [JOK
53 E:pfom’l’ PYHHIBL, https://m.eds00.ru/00
ATPYIIIEL adab2c
CtpoeHue aTOMOB. bubnuoreka [IOK

54 | CocraB aTOMHBIX https://m.edso00.ru/00
anep. N3oTomsl ada342
Crpoenue
AJIIEKTPOHHBIX
000J10Y€K aTOMOB bubmuoreka [JOK

55 | snemeHTOB https://m.edso00.ru/00
Ilepuoanueckoit adabbc
cucremsl JI. U.

MenpaeneeBa

XapaxkTepuctuka

XHUMHUYECKOTO

3JIEMEHTA 110 €0 bu6mmoreka [JOK

56 MmOJIOKEHHIO B https://m.eds00.ru/00
Ilepuoauueckoit ada824
cucreme /1. W.

MenpaeneeBa

3HadecHUE

Ilepnonnueckoro

JaKora Ui bubmnoreka [JOK
g7 PasBUTICLHAYKHH https://m.edsogru/OO

npaktuku. 1. W. ada96e

MenpaeneeB —

Y4€HBIN, NEAaror u

TpaKJIaHUH
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Soeyeorpasa Sumorea 10K
58 1 https://m.edso0.ru/00
XUMHYECKAX adaabs
2JIEMEHTOB —_
VoHHas bubmuorexa [JOK
59 1 https://m.edso0.ru/00
XUMHUYECKAsI CBA3b adac34
KoBanentnas bubmuorexa [JOK
60 monspHas 1 https://m.eds00.ru/00
XUMHYECKasl CBA3b adaab8
KoBanentnas bubmuoreka [JOK
61 HemonspHas 1 https://m.eds00.ru/00
XUMHYECKas! CBA3b adaab9
bubmuorexa [JOK
62 | CreneHp OKUCIEHUS 1 https://m.edso0.ru/00
adae28
OKHUCIUTENbHO- bubmuoreka [JOK
63 | BOCCTAaHOBUTEIHHEI 1 https://m.edso0.ru/00
€ peakiuu adb076
OKHCI TN I bubmuoreka [JOK
64 1 https://m.edso0.ru/00
BOCCTaHOBUTEIHN adb076
KontponrHas
pa60Tpa Ne4 o Teme Enbmiorexa LIOK
65 - 1 1 https://m.edso0.ru/00
«CTtpoeHue aroma. 2db486
XUMHYECKas CBA3L»
P I .
0663(?2;};){111;;1201( bu6mmoreka [JOK
66 1 https://m.edso00.ru/00
CHCTEMATH3AIIH adb33c
3HAHUN
P I .
Peseparui ypox BuGmorera LIOK
67 1 https://m.edso0.ru/00
CHUCTEMATHU3ALUS 2d9ch?
3HAHUN
Pescpmibil ypox BuGorea 10K
68 a 1 https://m.edsoo.ru/ffQ
CHUCTEMATHU3ALUS d461c6
3HAHUN —
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 4
[TPOI'PAMME
9 KJIACC
Ne KosnuecTBo 4acos Hara DJIeKTPOHHbIE
n/ Tema ypoka Bcer Konrponbn IIpakruyec HM3y4eH uuppoBbie
n o ble padoThl  KHe pagoTbl U odpasoBaTe/bHbIE
pecypcsl
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

Ilepuonnueckuii
3aKOH.

[Tepuoanueckast bubnuoreka [IOK

cucTeMa https://m.edsoo.ru/00a

XUMHYECKUX db59e

snemenTtoB . U.

MeHneneeBa

3aKOHOMEPHOCTH

B U3MCHEHUHU

CBOWCTB bubmuorexka [JOK

XUMHUYECKUX https://m.edsoo.ru/00a

3JIEMEHTOB db6b6

IIEPBBIX TPEX

MIePHOJIOB

Knaccndukamnus

" HOMGI({I)KJIaTL}pra bubmmoreka [IOK
https://m.edsoo.ru/00a

HEOPraHUYECKHUX db7e2

BEIIIECTB

Buael

XUMHYECKOI bubmuoreka [JOK

CBSI3H U THIIBI https://m.edsoo.ru/00a

KPUCTAJUTHYECKH dbac6

X pemcToK

Kontponbnas

pabota Nel o
TeMe
«IIoBTOpEeHue u
yriayOnenue
3HAHUU
OCHOBHBIX
pa3zesoB Kypca
8 kimacca»
Knaccudukanus
XUMHYECKHUX
peaKkuui 1o
Pa3IUYHbIM
IpU3HaKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dbch0

ITonstue o
CKOpOCTH
XUMHUYECKOMN
peaKuum.
ITonsarue o
TOMOT€HHEBIX U
reTepOreHHBIX
peaAKIHIX

IHousarue o
XUMHUYECKOM

bu6mmorekxa [IOK
https://m.edsoo.ru/00a
dbe9a

bu6mmorekxa [IOK
https://m.edsoo.ru/00a
dc28c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

paBHOBECHH.

DakTopsl,

BIIMSIOIIME Ha

CKOPOCTb

XUMHYSCKOM

peakiuu u

MIOJIOKEHHE

XHMUYECKOr0O

paBHOBECHUS

OKHUCIIUTEIIBHO- bubmuoreka [JOK
9  BOCCTaHOBHUTEIb https://m.edso00.ru/00a

HBIE PEaKIHU dcade

Teopus

AJICKTPOJIUTHYEC

KOM bubmuoreka [JOK
10 | muccoumaiuu. https://m.edso0.ru/00a

CuilbHBIE U dcd68

cia0ble

AIEKTPOIIUTHI

Hounsle bubnmnorexa LIOK
11 ypaBHeHus https://m.edsoo.ru/00a

peakuuin dd448

XuMHudyecKkre

CBOICTBA KUCJIOT

1 OCHOBaHHUH B

CBETC bubmuoreka [JOK
12 | npencraBnenuit https://m.edsoo.ru/00a

00 dd5d8

AIEKTPOITUTUYEC

KoM

JIHCCOIHAIAN

XuMudyeckre

CBOMCTBA coyek

B cpete N bu6mmoreka [JOK
13 TpeACTaBICHIH https://m.edsoo.ru/00a

00 dd8b2

3JIEKTPOJIUTHYEC

KoM

JHUCCOIHAIAN

TMomsmie o bu6mmoreka [IOK
14 . https://m.edsoo.ru/00a

TUAPOIU3E COJEH dd9da

O6o0meHue u bubmuorexa [JOK
15 | cucremarmzanus https://m.edso0o.ru/00a

3HAHUMN ddd12

Mparcrirsecras utmiorexa 11K
16 P https://m.eds00.ru/00a

«Pemenue ddbfa

AKCTIEPUMEHTAITh
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

HBIX 3a1a4»

17

KonTponbhas
pabota Ne2 o
TeMe
«OIIEKTpOINTHYE
cKas
JUCCOLIAALIHS.
XUMHUECKUE
peakiuu B
pacTBopax»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddecO

18

OOmas
XapaKTEePUCTHKA
rajlor¢HOB.
Xumudaeckue
CBOMCTBA Ha
puMepe XJaopa

bubmuorexa [JOK
https://m.edsoo.ru/00a
ddfe2

19

XJI0pOBOAOPO/I.
ConsHas
KHCJIOTA,
XHUMUYECKHE
CBOMCTBA,
MOJTyYEHHE,
MIPUMEHEHHUE

bubmuorexa [JOK
https://m.edsoo.ru/00a
del04

20

21

22

23

[IpakTuueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOM
KHCJIOTHI,
usy4yeHue eé
CBOWCTB»

Brrancnenns mo
YpaBHEHUSAM
XUMHYECKAX
peakuuu, eciu
OJIVH U3
pEareHToB JIaH B
H30BITKE

OO0mas
XapaKTePUCTUKA
3neMeHTOB VIA-

TPYIITIBI
AmoTponHbie
MoauUKaIII
CepBHL.
Haxoxnaenue
CephlI U €€
CO€IUHEHMI B
MIPUPOJIE.

bubmuoreka [JOK
https://m.edsoo.ru/00a
de348

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de488

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de64a

bu6mmorekxa [IOK
https://m.edsoo.ru/00a
deb4a
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24

25

26

XHUMHUECKUE

CBOMCTBA Cephl
CepoBogopo,
CTpOEHHE,

dusnueckue u 1
XUMHUYECKHE

CBOICTBA

OKCHUJIBI CEPBI.
CepHas Kuciora,
buszndeckue u
XUMUYECKHE
CBOMCTBA,
IPUMEHEHUE

XuMH4YecKue
peaKkiuu,
JIe)KaIIue B
OCHOBE
MIPOMBIIIUIEHHOTO
crocoba
MOJTYYCHUS
CEpHOM KHUCIIOTBHI.
XHUMHUIeCKoe
3arpsi3HEHUE
OKpYKaroleun
cpebl
COCIMHCHUSMU
cepbl

bubmuoreka [JOK
https://m.edsoo.ru/00a
de802

bubmuoreka [JOK
https://m.edsoo.ru/00a
dea28

bubmuoreka [JOK
https://m.edsoo.ru/00a
dec8a

27

Brruucnenue
MacCOBOH JOJIN
BBEIXOJIa 1
MPOAYKTa

peakuuun

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dec8a

28

Obmas
XapaKTEePUCTHKA
sneMeHToB VA-
rpymnmsl. A30T,
pacnpocTpaHEeH! 1
€ B IIPHUpO/IE,
busndeckue u
XUMHYECKHE

CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
deeab

29

AMMMaK, ero
dusnueckue u
XUMHYECKHE
CBOMCTBA,
MOJTy9YCHUE U
IpUMEHEeHHe

bubmuorexa [JOK
https://m.edsoo.ru/00a
df004

30

[IpakTueckas
pabota Ne 3 mo

bu6mmoreka [JOK
https://m.edsoo.ru/00a

30


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

TeEME
«ITonyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

df180

31

AzoTHas
KHCJIOTa, &
buzndeckue u
XHUMUYCCKHEC
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df306

32

Hcnonn3oBanue
HUTPATOB U
coJlieii aMMOHHUS
B KauecTBE
MHUHEpaTbHBIX
ynoopeHuil.
XHUMHYIECKOe
3arpsi3HEHUE
OKpYyKaroleun
cpebl
COE€IUHEHUAMU
a3ora

bubmuoreka [JOK
https://m.edsoo.ru/00a
df518

33

34

35

®ochop. Okenn
docdopa (V) u
dbochopHas
KHCIIOTA,
buznveckue u
XUMHUYCCKHEC
CBOICTBA,
MIOJTy4YeHHE

Hcnons3oBanue
docdartos B
KauyecTBe
MHUHEpaJIbHBIX
yI0OpeHMil.
3arpsizHeHue
MIPUPOIHOMN
Cpelibl
docharamu
VYraepon,
pacrpocTpaHeH!
€ B IIpUpoJIE,
dusnueckue u
XUMHYECKHE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00a
df68a

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfc20

but6mmorekxa [IOK
https://m.edsoo.ru/00a
dfd9c

36

Okcubl
yriaepoaa, ux
buznueckue u
XUMHUYECKHE

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfebe
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

37

38

CBOMCTBA.
DKOIOrHYECKHUE
poOJIEMBI,
CBSI3aHHBIE C
OKCHUJIOM
yriepona (1V)
YronpHas
KHCJIOTa U €€
cou

[IpakTnueckas
pabota Ne 4 o
TemMe
"TTonryuenue
YIIIEKUCIIOTO
rasa.
KauectBennas
peakius Ha
kapOoHaT-HOH"

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e006¢

bubmuoreka [JOK
https://m.edsoo.ru/00a
e027e

39

40

[TepBoHaUaIBHBI
€ OHATHS 00
OpraHUYECKUX
BEILIECTBAX KaK O
COEIMHEHUSX
yriepojaa

Kpemnuit u ero
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00a
e054e

bubmuoreka [JOK
https://m.edsoo.ru/00a
e080a

41

42

IIpaxTrueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTANb
HBIX 3aJ1a4 110
TeMe
«Baxuenmmue
HEMETaJIbl U UX
COCIUHEHHUS»

Kontponbnas
pabota Ne3 1o
TEMe
«Baxuenmmue
HEMETaJUIbI U UX
COCIMHECHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00a
€0el8

43

Oomras
XapaKTepPUCTUKA
XUMHUYECKHX
3JIEMEHTOB —
METaJJIOB.
MeTtamnmmueckast
CBSI3b U

bubmuorexa [JOK
https://m.edsoo.ru/00a
€103e
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

METAININYCCKaA

KpUCTaJUIMuecKa
Sl pEIIETKA.
duznueckue
CBOMCTBaA
METaJII0B
XuMH4YecKue
CBOMCTBaA
METaJIJIOB. bubmuoreka [JOK
44 DneKTpoXuMUYe https://m.edsoo.ru/00a
CKUH psil 1156
HanpsHKeHUH
METaJII0B
OO01me crnocoObl
MOJTYYCHUS
METAJIIO0B.
CIiaBsl.
Brruucnenus mo Butmorexa LIOK
45 iﬁ ;B;f;ﬁﬁ https://m.edsoo.ru/00a
. 1156
peakiuii, eciu
OIVH U3
peareHTOB
COJICPXKUT
pUMecH
[lonsiTue o bubmuoreka [JOK
46  koppo3umu https://m.edso0o.ru/00a
METAJLUIOB 1278
IenoumEre bu6mmoreka [IOK
47 MOTALIL] https://m.edsoo.ru/00a
e14b2
Oxcunael u bu6mmoreka [IOK
48 ' rUApPOKCHUIBI https://m.edsoo.ru/00a
HaTpHs U Kaaus el4b2
g;nﬁziﬁiﬁefb bu6mmoreka [JOK
49 B https://m.edsoo.ru/00a
. e15e8
Mar"Huu
Baxneiimme bu6mmoreka [JOK
50 coemuHeHus https://m.edso00.ru/00a
KaJIbIIUS e15e8
O06o06mIeH e U
51 | cucteMaTu3anus
3HAaHUMN
JKEcTkOoCTh BOABI bu6mmorekxa [IOK
52 u cocoObI eé https://m.edso0o.ru/00a
YCTpaHEHHUS 1886
53 Ilpaktuyeckas bubnuoreka [IOK
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

pabota Ne 6 mo
TeMe
"YKEcTkocTh
BOJIbI U METO/IbI
e€ yctpaneHus"

https://m.edsoo.ru/00a
elae8

bu6mmoreka [JOK
54 | AmroMuHMA 1 https://m.edso0.ru/00a
elcod
AmdoTtepHbie bubnnoreka [JOK
55 | cBoiicTBa okcHaa 1 https://m.edso00.ru/00a
Y TUIPOKCHU]IA elcb4
bu6mmoreka [JOK
56 XKeneso 1 https://m.edso00.ru/00a
e1d86
Oxcupl,
HIPOKCHIE H bubmuoreka [JOK
57 1 https://m.edsoo.ru/00a
cou xene3a (11)
e35e6
u xenesa (111)
O06o0061IEHNE U
58 | cucremaruzamus 1
3HAHHI
IIpakTrueckas
pabota Ne 7.
Pemenne
3KCHEPUMEHTAIIb bubnuoreka [JOK
59  HbBIX 3a1a4 110 1 https://m.eds00.ru/00a
TEME e3de8
«Baxuneimnme
METaJUIBl U UX
COCIMHCHUS
Brrancnenns mo
YpaBHEHUSIM
XUMHYECKHUX
peakuuu, eciu
OJIVH U3
pearertron BuGinuorexa LIOK
60 S 1 https://m.edso0o.ru/00a
P e1750
TIPUMECH.
Breraucnenus
MacCOBOH JOJIN
BBIXO/a
MPOYKTA
peaxiuu
O06o06mIeHNE U
61 cucremaTH3amus 1
3HAHUMN
KonTtponbnas
62 pabota Ne4 mo 1
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

TEME

«Baxueuiue
METAJUIBI U UX
COETUHEHUS
B
Mz:::e(:;;;]s bu6mmoreka [JOK
63 P . 1 https://m.edsoo0.ru/00a
[IOBCEHEBHOMI 03150
JKU3HU YeJI0BEeKa -
X
SalngII{eeC;:;: bubmuoreka [JOK
64 P . 1 https://m.edsoo.ru/00a
OKPYXKaroIIeH 01270
CpeIb -
P
one i busmotexa LIOK
65 P 1 https://m.edso0.ru/00a
IKOJIOTUYECKUX
e4270
po0em
Peze H YPOK.
O6og1]i1};){llliey5 K bu6mmoreka [JOK
66 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/BaIlI/I?I c0d0a
3HAHUN =
P I )
Pesapminlt ypox Busmiotexa LIOK
67 1 https://m.edsoo.ru/00a
CUCTEMATHU3ALIUS db33c
3HAHUH -
Peze 1 YPOK.
O6og1]i1};){llliey5 K bu6mmoreka [JOK
68 1 https://m.edso0.ru/00a
CUCTCMaTHu3aluuAa d9Cb2
3HaHUH
OBIIEE
KOJIMYECTBO 68
YACOB I1O
[TPOTPAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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