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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O 00OIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Taxke Ha OCHOBE (heaepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeamMera
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MpelyCMaTpUBaeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3JieJaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONIPEAEIIAEeT KOJINUYECTBEHHbBIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IIOCIEI0BaTENbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Yy4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydJaroluxcsi, onpeessieT BO3MOXKHOCTU MpeaMeTa JJist
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YJaIOMIerocst II0 OCBOCHUIO YU4EOHOTO COAEpIKaHusI.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
MPEJICTAaBICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 (yHKINOHATIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aronmxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOH  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKHM3HM, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJIaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJaroruuyeckd aJalnTHPOBAHHBIM OTpPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPeIEIEHHOM dTarne e€ pa3BUTHs.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMBI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHAa HAa OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHH O XuMHYeckoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCJIEAOBATEIHHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona J[. . MenpaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;

— MPEACTaBIECHUHN 00 EKTPOIUTUYECKOIN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHS K JpYromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTABIAIOIIECH HAYyYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHHUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiacc.

[Tpu u3yueHnHn XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOrO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOMT B ()OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
IpUOOILIEHNH K HAyYHBIM METOJaM MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMHUECKUX PEAKIUH, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha yYpOBHE OCHOBHOIO 00ILIEro oOpa3oBaHMs Ba)XKHOE 3HAYECHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO PAa3BUTOM JINYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTb OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOliieHne oOyyaromuxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOWM  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOUYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIHMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBJICHUS OKPY)KAIOLIET0 MHUpPA, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKH SKOJIOTHYECKH II€JIeCO00pa3HOTO MOBEJACHHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpensl;

— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKHX LIEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

HepBOHa‘IaJILHbIe XUMHYECCKHEC TIOHATUA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CHUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonsTtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BemniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAA aTOMHAs Macca. OTHOCUTENIbHASL MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
YHClia CTPYKTYPHBIX €AMHUIL BelecTBa. Pacu€Tol mo popmynam XUMHUYECKHX COCTUHEHUI.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peaKkuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTropuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHUI, HaOIt01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pasjokeHue caxapa,
B3aMMO/ICHICTBHE CEPHOW KUCIIOTHI C XJIOpUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMoOjeicTBue kene3a ¢ pactBopoMm coiu meau (II), mszydenuwe cmocoOoB
pa3iesieHusT CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
XxpomaTtorpadusi, TpOBEIEHHWE OUUCTKH [OBAapPEHHON COJM, HaONIOJIEHHEe U ONMCaHUE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopong — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONH peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — oanemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B INPUPOJE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydeHus. KucioTs! u comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHUpoOe. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENIOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBAHMH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKUE
cBoiicTBa kucior. Psan akruBnoctu metauioB H. H. bekerosa. [losryuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
coJiei.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBCHHOE OIMpeeNICHUE COJEpKaHUs KUCIOpOoJa B BO3AyXe, MOIyICHHUE, COOUpaHUe,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHIOB M OINUCAHWE WX CBOMHCTB, TOJy4YeHHE, COOMpaHUE, pacro3HABAaHUE U
M3y4eHUEe CBOICTB Bojoponaa (TopeHue), B3auMoieiicTBue Boaopoaa ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYeH, M3yuyeHue
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJlaMu,
peaKuMii HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PELIEHHE SKCIEPUMEHTANIbHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKU XUMHUYECKHX dieMeHToB. [loHsATHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoanueckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u piauHHONepuonHas ¢opmbl [lepuognmdeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX szaep. M3ortomsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3meMeHToB [leproaudeckoil cCUCTEMbI
H. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIITMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.



Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbr
OKHCJICHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHHe OoOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WILIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexXnpeaMeTHBIX CBsI3€d NPU M3YYEHHU XMMMHM B 8 Kjlacce OCYIIECTBIISETCS
Yyepe3 HCIOJIb30BAaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX MOHATUH, TaK W IOHSATHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE IOHATUSA: HAay4HbIH (DaKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsi, BEIIECTBO, TeJO0, O0BEM, arperaTHoOe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOAOB, KalIHs, KalblUg W WX COCAWHEHHH B COOTBETCTBHU C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpPOSHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAJUTMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4eCKHX peakluil MO pa3Iu4yHbIM IpHU3HAKaM (IO YUCILY U COCTaBY
YUYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsiTue o ckopocTn xumudecko peakuuu. Ilonarne o6 oOpaTUMBIX U HEOOPATHUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTeHHBIX U TeTEepOreHHBIX peakuusx. [loHsTHe O
kataimze. lloHsATHe o0 XuMUUeckoM paBHOBecuH. DakTOpbl, BIHSAIOLUIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBieHUE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTpOoiIUThl. KaTtnonsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuul. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakuuu moHHOoro o6MeHa. YcClIOBHsI MPOTEKaHUs pEaKIMii HOHHOTO OOMeHa, MOJHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEHHUs peakuuil. CBOWCTBa KMCIOT, OCHOBAaHUI M coJieil B cBeTe



NpEACTaBICHUNH 00 3JIEKTPOJUTHUYECKON aucconuanuu. KadecTBEHHbIE peaklUy Ha HOHBI.
[TonsiTHEe 0 rUIPONIN3E COTEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB M HEeMeTaUIOB (TrpaduTa H anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLECcCa AUCCOLMALUN
KHUCJIOT, ILIEJIOYe U cojeill (BO3MOKHO HCIIOJIb30BAaHUE BMJIEO MAaTEpUAJIOB), IMPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKIUi (FOpeHue, peakluH pa3jiokKeHUs, COEIUHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapakrepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (hU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XvMHYEeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETajlulaMu,
menoyamu). XsopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JleficTBre XJiopa U XJI0pOBOIOpOa Ha OPraHn3M uesioBeka. BaxkHeime xinopus
U X HaXO0XJ/IEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIMU KUCIOpPOJa U cepbl. XUMUYECKUE CBOICTBa
cepsl. CepoBomopoji, cTpoeHue, (U3MYEeCKue M XHMHUUYECKHe CBOMCTBa. OKCHIBI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crenuduueckue). XUMHUUECKHE pPeaKlMH,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil KucioTsl. Ilpumenenue
cepHOii KuCIOThl. COJM CePHOM KUCIIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl U €€ CoelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JTOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
pEeOTBPALICHHUS.

OO6miass xapakTepucTuka 31eMEeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYecKkHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMUaK, ero (pu3n4eckue i XMMU4ecKHue
CBOWCTBa, MoylyueHue 1 npuMmenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMmeHenrue. KadecTBeHHas peaklvs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIy4eHUE,
¢uznueckue M XUMHYECKHE CBOIcTBa (oOLIuMe Kak MpPEeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Pocdop, alIOTPONHbIE MOAU(PUKALNU
docdopa, dpuznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3mueckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka 3yeMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMUUeckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GpU3MYecKue U XMMUYECKHe CBOWCTBA, NEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHEe U IpPUMEHEHHEe. DKOJIOTHYEeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),



TUIO0TE3a TI00AJIbHOTO MOTEIUIeHHUs KJIMMaTra, MapHUKOBBINM 3QQeKT. YToibHas KUCIOTa U €€
conu, UX (U3MYEeCKHMe M XHMMHUYECKHE CBOMCTBA, MOJIyueHHWE W MpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcrmomp3oBanune  KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

ITlepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeraH, »TaH, OSTWJIEH, AalETWIEeH, J3TaHOJ, TJHMIEpPUH, YyKCcycHas Kkucinota). [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HePTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, OelKax, YyrieBoJaXx — M HMX POJM B JKU3HHM YEJIOBEKa. MarepuaibHOE €IMHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxuelme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOr0 UCMOJIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KUCIOTHI, IIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMbBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3laMu XJIOPHUIOB (TaJIOTCHHUJIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYCHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, TIPOBEJICHIE KAaYeCTBEHHOW peakIuH Ha Cyab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHE U U3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-nOH M H3ydeHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHHE MOJETeH KpUCTAJUIMYECKHX DPEHETOK aiaMmasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C HPOIECCOM aACcOpOIMH PacTBOPEHHBIX BELIECTB
AKTHBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX MPOTEKAHHs, O3HAKOMIIEHHE C MPOLYKIHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/ay Mo TeMe «BakHelue
HEMETAJUIbl U UX COETUHEHUS.

Metaynibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METallIOB HAa OCHOBAaHUU UX
nosio>keHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsSI3b M METaJJIMYEcKas KpUCTalIndecKas
pemeéTka. DIJIEKTPOXUMUYECKUN pPAl HAOpsOKEHW MeTauioB. PU3MYECKME W XHUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1Me crocoObl mosyuyeHust MetamioB. [IoHsATHE 0 KOPPO3HM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[Ilenounbie MeTauibl: TTON0KEeHUE B [leproanyueckoit cucTeMe XMMAYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXACHHE B MpHUpoae. PU3NYECKHE U XUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [IpuMenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.



[IlenoyHo3emMenbHBIE METAUIbl MarHuil W KajdblUi: mosiokeHne B I[lepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B
npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxHenmme coearHEeHUs
KanbIusl (OKCU, TUAPOKCU, coJin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHECHHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayiemeHToB [ U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIIFOMUHHSL.

Kene3o: mnonoxenue B Ilepuoanueckoir cucrteMe XuMUyeckux osnemenros /[l .
MenieneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyeckrue U XMMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xene3a (II) m xenesza (III), mx cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMh METa/lIOB M CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO MCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpoIllecca TOPEeHHs Keje3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KajblUs, allOMUHUS, LKMHKA, xkene3a (II) u xenesza
(IIT), menu (II), HaOmrOIEHHE W OMKCAHHUE MPOIIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATPHS,
KaJusl U KaJIbIUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHel1e MeTasuibl U UX COSUHEHUSD.

XuMHusA U OKpYsKaKOLIas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOW JKHU3HU YelloBeKa. be3omacHoe MCmosib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuil B ObiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHNE OKpYKarollen cpebl (MpeaenbHas TOMyCTUMAas KOHLIEHTPAIUs
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mesicnpeomemmuuie cea3u

Peanuzarus MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISETCS
4yepe3 HCIOJb30BaHME KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU 17151 OT/I€IIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHSI, MATEPHAIIHI.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3WYECKUE BEIUYUHEI,
€UHUILBI U3MEPEHUs, KOCMUUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, ’3KocHcTeMa, MUHEpaIbHBIE yI0OpEeHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHUU B €IUHCTBE YUeOHON UM BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AINN 00 yJaOIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M HAYYHOMY
HACII/INI0, TIOHMMaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUE 0 MEpedOBhIX ITOCTUKECHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa u o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHUA O CONMHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHO-UCCIIeI0BATENIbCKON, TBOPUYECKON W JpPYruX BUAAaX MAESITENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TMpPOLIECCe 3TON y4eOHOH AeaTeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3UIMH HPABCTBEHHBIX H
NPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTaBIISIOLINE OCHOBY JJISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypo, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOY4YEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
OpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOIIOICHHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
JKU3HU;

5) TPy10BOT0 BOCIIMTAHMS:



UHTEpEC K MPAKTUYECKOMY U3Y4EHUIO NMPpo(eccuil ¥ Tpyaa pa3IMdHOro poja, yBaXKeHHe K
TpyAy W pe3ynbTaraM TPYIOBOW NEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
NOPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOIDKEHU 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHOW MpOo(ecCHOHATBHOW NESTEIbHOCTH H
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMS:

IKOJIOTMYECKH 1L1eJIeCO00pa3HOe OTHOIIECHHUE K MPUPOJIE KaK UCTOUHHKY KU3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, IOHMMaHHE IICHHOCTH 3/I0pPOBOTO U 0€30IMacHOro obpasa *XKH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHsI IpaBUJl 0€30MacHOTrO MOBEAECHUS MIPpU paboTe C BEIECTBAMH,
a TAK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, IOJIydaeMble IPU H3YyYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBbl, OCO3HaHUA INIOOANIBHOIO XapaKTepa KOJIOTMYECKUX MPOOIeM U IMyTed UX pelieHus
IIOCPEJICTBOM METOJ0B XMMUH, HKOJIOTMYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBAaTbCA UM B
II03HABATEJIBHOM, KOMMYHUKATUBHON M COLMATIbHOM IMPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MeramnpenMeTHBIX pPE3YyJIbTAaTOB BBIIENIAIOT 3HAUYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33pEHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHLUI, rUnoresa, (akr, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOopMUPOBaATh NMPEICTaBIECHUE O
LIEJIOCTHOM Hay4yHOH KapTHMHE MMpa, U YHHBEpCaJbHble yueOHble AEWCTBUS (IIO3HABATENIbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIIeYHBAOT (POPMHUPOBAHUE TOTOBHOCTH K

CaMOCTOATCIIBHOMY IINIAHUPOBAHUTIO U OCYIICCTBJICHUTO y‘IC6HOI>i ACATCIIbHOCTH.
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBbIe JJornyeckue aeiicTBUA:

YMCHHUA HUCIIOJIB30BATH HpI/IéMH JIOTUYCCKOI'0 MBINUICHUA TIpU  OCBOCHHUU 3HAHWU;
PacCKpbIBaATb CMBICJI XUMHUYCCKUX OOHATUU (BBII[CJI}ITB nux XapaKTCPHBIC ITPU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aNMOCB3b C I[pyrI/IMI/I HOHSITI/ISIMI/I), HCIIOJIBb30BAaTh ITOHATUS OJIA O6’I)$ICH€HI/I$I
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpAaTh OCHOBAaHUS M KpUTEPUM Ui KIAcCHU(pUKALUU
XUMHUYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, YCTAaHABJIMBATH MMPUYIUHHO-CIICACTBCHHBIC CBA3U
MCKIAY O6’LCKTaMI/I N3YUCHUSA, CTPOUTD JIOTUYCCKUC PACCYIKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC,
10 aHaJIOFI/II/I), JC€JIaTh BbIBOJbI U 3aKJIFOUCHH S,

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYCCKHUEC (3HaKOBBIe) MOZCIIN, HCIOJIb3YCMBIC B XHUMHH, Hp606pa3OBHBaTB IIUPOKO
MNPpUMCHACMBIC B XUMHUHN MOJCJIIbHBIC IMPCACTABIICHUA — XAMHUUYECKUI 3HAK (CI/IMBOJ'I BHeMeHTa),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKONW peakuuh — TMpU pelIieHuu YydeOHo-
IIO3HABATCJIIBHBIX 3aja4, C y‘-IéTOM OTUX MOACJIBHBIX HpGI[CTaBJ'IeHI/Iﬁ BBISIBJIATH nu
XapaKTCPHU30BaTh CYIICCTBCHHLIC MPHU3HAKU HU3Yy4YaCMBIX OG’bCKTOB — XUMHUYECCKUX BCIICCTB U
XUMHNUYECCKUX peaKuHﬁ, BBISIBJISAITH O6I_I_II/IC 3aKOHOMCPHOCTHU, IMPUIYNHHO-CJICACTBCHHLIC CBIA3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.

ba3oBble ucciaeaoBarejJbCKHe AeHCTBUA.

yMeHI/Ie HNUCITIOJB30BAaThH ITOCTABJICHHBIC BOHpOCI)I B KaUYCCTBC I/IHCprMeHTa IIO3HAaHUsA, a
TaK)X€ B Kay€CTBE€ OCHOBBI JIA q)OpMI/IPOBaHI/ISI TUIIOTE3bI 110 HpOBepKe HpaBI/IJ'H)HOCTI/I
BBICKA3bIBACMBIX Cy)KI[eHHﬁ;

HpI/IO6peTeHI/IC OIlbITa IO IIAHUPOBAHUIO, OpPraHU3allUid U TPOBCACHUIO YYCHUYCCKUX
SKCIICPUMCHTOB, YMCHHC Ha6J'IIOJ1aTB 3a XO0J0M IIponeccca, CaMOCTOATCIIBHO IIPOTHO3UPOBATH €I0



pe3ynbTar, (OpMyIHpOBaTH OOOOMICHMS M BBIBOABI IO pPE3yJabTaTaM IPOBEIEHHOTO OIBITA,
HCCIIEIOBAHMS, COCTABIIATH OTYET O MPOICIIAHHOMN padoTe.

Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB
u (opM npeacraBieHus, NOTY4aeMyIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JINTEpaTypa
XMMHYECKOTO COJIepXKaHUs, CIpPaBOYHbIE Iocodus, pecypchl MHTepHeTa), KPUTUYECKU
OLICHMBATH ITPOTHBOPEYMBYIO M HEIOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHE MTPUMEHSATh PAa3IMYHbIE METOJIBI ¥ 3aIPOCHI IIPH MTOUCKE U 0TOOpE MHPOPMAIUU U
COOTBETCTBYIOLIMX JTAaHHBIX, HECOOXOJMMBIX JUIS BBIIIOJTHEHUS Y4eOHBIX U TIO3HABATEIbHBIX 3344
OIIPENIEIEHHOI0 THIA, MPUOOPETEHHE OIbITa B OOJIACTH HCIOIL30BAHUS HMH(MOPMAMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUI, OBJIAJICHUE KyJIbTYPOH aKTUBHOI'O UCIOJIBb30BaHUS Pa3JIMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OPMY IPEICTABICHUS
uH(pOpPMAMM W WUIIOCTPUPOBATh pEIlacMble 3a/1a4ud HECIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B IIPOLIECCE Y4EOHOW M HCCIEeI0BaTEIbCKOM
JeATEIbHOCTH MH(POPMAIIHIO O BIMSHUH ITPOMBIIUIEHHOCTH, CEIbCKOTO X03IHWCTBA U TPAHCHIOPTA
Ha COCTOSTHHE OKPY)KAIOLIeH IPUPOJHOM CPEbl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauanora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh [OJyYeHHbIE Pe3yJIbTaThl I03HABATEIbHOMN 1€ TEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XMMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJIACOBaHMS NO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpECIICHIE KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUE CAMOCTOSITENIbHO OMPEAETATh eI IesTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEbHOCTh, BHIOMPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AJITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 331aHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3yibTara 3asBJICHHOM LienH,

YMEHHUE UCIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCJIOBUU 33JIaHUN .

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX peE3yabTAaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKaHMUS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromuMUCs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI ACATEILHOCTH IO TIOTYYEHHIO HOBOTO 3HAHHS, €r0
WHTEPIPETAINH, TPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYAIHsX.

K xonmy oOydeHust B 8 kjacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® pPACKpHIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSATHN: aTOM, MOJEKYIa, XUMUUCCKUN

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U



HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJds XHUMHYECKOTO
3JIeMEHTa B COEJUHEHHH, MOJSPHBIH OOBEM, OKCH, KHUCIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKAast peaKiusl, KIacCH(PUKaIUs
peaKkluii: peakliui COCIUHECHUS], PEAKLIUU PA3JIOKEHUS, PEAKIIUN 3aMEIICHUS, PEaKIIUU
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, Sapo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
MOJISIpPHAsE M HEMOJsipHash KOBAJIGHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTWOH, aHUOH,
pacTBOp, MaccoBast J10J1s1 BellecTBa (MIPOLIEHTHAsI KOHIICHTPAIIMsI) B paCTBOPE;
WJUTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHSATH 3TU
MOHSITHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XHMHYECKYH) CHMBOJHUKY [UISI COCTaBJICHHS (OpMyYNn BeEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OTIPE/ICNIATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCIUWHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMmbich llepuoanueckoro 3akona . M. MenneneeBa: A1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBHCHMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nonoxkenuss B Ilepumonmuyeckoil cucremMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHA ABOTaJIpo;
OMKCHIBATh M XapakTepu3oBaTh TaOimuHyto (opmy I[leprogudeckoii cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmoboyHas moxarpynmna (b-rpymma)», Mameie W OONBIIME TIEPUOMABI, COOTHOCHTH
0003HaYCHHSI, KOTOpPBIC UMEIOTCS B Tabmuie «[leprogudeckas cucteMa XUMHYECKHX
anemeHnToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrpeiesieHue Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHThI, HEOPTaHNUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TETUIOBOMY
sddexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUHBIX
KJIaCCOB, TOATBEpXKJas  ONMUCAaHWE TPUMEpPaMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (hopMylie COeUHEHH S, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HaOmIOJAeHWe,  H3MEpeHHe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYyIOoM W  1abopaTopHBIM
o0opy/soBaHHEM, a TaKXke MpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB MO MOJYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBJICHHUIO



pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlEJoYe U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CJI0’KHOE BEIIECTBO, BaJIECHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIICHUS, XUMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiyu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKIUH HOHHOrO OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble W HeOOpaTUMbIE pEaAKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(pOTepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METaJUIOB, CIIJIaBbl, CKOPOCTh XHMMYECKOW pEaKIMM, MPEIeNIbHO JIOIyCTUMAas
koHneHnTpauus [1JIK BemecTBa;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMya BELIECTB U
YpaBHEHMH XMMUYECKUX peaKIuii;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COEJMHEHUSAX pPa3IMYHOIO COCTaBa, MPHUHAJIEKHOCTb BEIIECTB K ONpEAEIEHHOMY
KJIacCcy coeluMHEeHHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dopmyie, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJNINYECKOM PeIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonnyeckoro 3akona /. V. MenzaeneeBa u AeMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONMHCHIBATh U XapaKTepu3oBaTh TabimuHyro ¢opmy [leproamueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W OonblIve MEPUOABI,
COOTHOCUTh 0003Hau€HHs, KOTOpblE HUMEIOTCS B IEpHOAMYECKOW Tabmuue, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsna Aapa, 00IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B IPEJENax MaJIbIX NEPUOIOB U IVIABHBIX MOAIPYNIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENIEHENH OKUCIIEHNS XUMHUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBa
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE IPUMEPaMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUMALIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLUH,
NOATBEPXKJIAIOLINX  CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA 1Mo (hOpMyIie COSIUHEHMsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peakinu;

coOnrofaTh mMpaBuia MOJB30BAHUS XMMHUYECKOW TMMOCYI0M H  JaOOpPaTOpHBIM
obopymoBaHHeM, a Tak)Xe IpaBuja OOpalleHHs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIMH, MOJITBEPKIAIOIIME KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM TYTEM XJIOpUA-, OpoMuia-, wmoamn-, kapOonar-, ¢ocdar-,
CUJIMKAT-, CyJibdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHSTh OCHOBHBIE OIEPAllUM MBICIUTEILHON NEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEeHNEe, CHUCTEMATH3allMI0, BBISBICHUE MPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOJAbl TIO3HAHHWS — HAONIOJCHUE, W3MEPEHHE, MOJICIUPOBAHKE,
AKCTICPUMEHT (PEaIbHBIM U MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uudposbie)
n/ | Ppa3gesioB M TeM Becer  KouTpoibn IpakTHYecK
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1.2 XUMHAYECKUE
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Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

15

20

https://m.edsoo.ru/7f418
37c

bubmuorexa [JOK
https://m.edsoo.ru/7f418
37c

B .
K;ii}(l)xo bubnnoreka IIOK
2.1 PO 6 https://m.edsoo.ru/7f418
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OCHOBaHHUSIX 37¢c
g;:oill-lble bu6mmoreka [JOK
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MenpeneeBa. CTpoeHue aToM0B. XUMUYecKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE

peakuun
[lepuoanueckuii
3aKOH U
[Tepuonnueckas
cucremMa

3.1
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anemeHToB J[. U.

bu6nuoreka [IOK
https://m.edsoo.ru/7f418
37c
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Mennene-eBa.
Ctpoenue aToma
XuMudeckas
CBSI3b. bu6nmoreka [IOK
3.2 OKHCIIUTETHLHO- 8 1 https://m.edso00.ru/7f418
BOCCTAHOBHUTEJLH 37c
bI€ peaKinu
bu6nmoreka [IOK
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37c
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c Ne o0pa3oBaTte/ibHbIE
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Pasnen 1. BemecTBo U XuMu4ecKkne peakun
[ToBTOpeHue n
0
:}:Fzy erHHe bubmuotexa [JOK
HaHUH
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pas3zenoB Kypca 8
KJ1acca
OCHOBHBIE
3aKOHOMEPHOCTH bubmmorexa LOK
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XUMHYECKHUX
y 636
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DIIEKTPOIUTHYEC
K:Iico U but6mmoreka [IOK
1.3 A HHaT. 8 1 1 https://m.edsoo.ru/7f41a
XUMUYECKHUE
636
peakiuu B
pacTBOpax
Hroro no pazneny 17
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Pa3zgen 2. HemeTa/sibl M HX COeTUHEHU ST

Oo6mas
XapaKTEePUCTHKA
XUMHUUYECKUX

2.1 4
yeMeHToB VIIA-
TPYIIIIBL.

T"anorenst

OO0mas
XapaKTEePUCTHKA
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2.2 6
31eMeHTOB VIA-
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€€ coeTMHEHNA
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636
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OOmas
XapaKTEePUCTHKA
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dochop u ux
COCTUHCHHUS
OOmmas
XapaKTePUCTUKA
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2.4 aseMeHTOB [VA- 8 https://m.edsoo.ru/7f41a

TPYIIIBL. YTIEPOX
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COCIMHEHUSA

636

Hroro mo paszneny 25

Pazgen 3. MeTauibl M UX COeTUHEHU A

Oo011ne cBolicTBa
3.1 4
METAJUIOB
Baxxneiinme
3.2 METAJUIBI U UX 16
COEIUHEHUS
Wroro no paznery 20

Pasnen 4. Xumus u okpyxamomas cpeaa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

bu6nuoreka [IOK
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636

BemecTBa u
4.1 MaTepHabl B 3
JKHM3HU YeJIOBEKa

but6mmorekxa [IOK
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PesepBHOE Bpems 3
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INOYPOYHOE IINTAHUPOBAHUE 8 KJIACC

N Kosun4yecTBo 4acos DJIeKTPOHHbIE
; uugposbie
n/  Tema ypoka Becer Konrpoasn = IIpaxkruuec 6
I 0 ble padoThI KHe padoThl ODPASOBATEALHRIE
pecypchl
[Ipenmer xumumu.
Posb xumMuM B KU3HU bubmorexa LIOK
1 1 0 0 https://m.edsoo.ru/ffOd
yenoBeka. Temna u
210c
BEIECTBA
[TonsiTre o MeTomax bubamorexa LIOK
2 1 0 0 https://m.edsoo.ru/ffOd
MO3HAHUS B XUMUU 227e
IIpakTrueckas
pabota Ne 1
«[IpaBumna paboThl B bubnmnoreka [HOK
3 nabopaTopuu U 1 0 1 https://m.edsoo.ru/ff0d
npUEMBI OOPALIIEHUS C 23dc
71a00paTOPHBIM
000pyTI0BaHHEM
YucTele BellecTBa U bu6nmoreka [IOK
4 cmecH. CriocoObl 1 0 0 https://m.edsoo.ru/ff0d
pazzieneHus: cmecein 26ca
IIpakTrnueckas
paborta Ne 2 bubmuorexa [JOK
5 «Pa3znenenue cmeceit 1 0 0 https://m.edsoo.ru/ffOd
(Ha mpuMepe OYUCTKU 28c8
MOBaPEHHOI COJH)»
bubmmoteka [IOK
6 ATOMBI M MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0d
2a6c
XuMH4YeCcKue
AJIEMEHTHI. 3HAKH bubmuoteka [JOK
7 (CHMBOJTBI) 1 0 0 https://m.edsoo.ru/ff0d
XUMHYECKHUX 2be8
HIIEMEHTOB
IIpocTble U ClIOXKHBIE bubmmorexa LIOK
8 BemecTRa 1 0 0 https://m.edsoo.ru/ffOd
2a6c
ATtomHO- bu6nuoreka [IOK
9 MOJICKYJISIPHOE 1 0 0 https://m.edsoo.ru/ff0d

y4ECHHE

2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA
CcoCTaBa BCUICCTB.

XumMmudeckas bu6nmoreka [IOK
10 bopmyina. https://m.edsoo.ru/ff0d
BanenTHOCTE aTOMOB 2eae
XUMHUYECKHX
3JIEMEHTOB
OTtHocuTeapHas BuGmorexa LIOK
11 ATONHAA Macea. https://m.edsoo.ru/ffOd
OtHOcHUTENbHAS
323c
MOJIEKYJIIpHas Macca
Maccopast 101 bubmuorexa [JOK
12 HHMITCCIOTO https://m.edsoo.ru/ff0d
JJIEMEHTa B 350¢
COCMHCHUH
KonunuectBo bubnuorexa [JOK
13 BemecTBa. MoJib. https://m.edsoo.ru/ffOd
Monspras macca 5230
du3nyeckue u bubnnoreka IIOK
14 XUMUYECKHE SIBIICHMS. https://m.edsoo.ru/ff0d
XuMHYECcKast PeaKIus 37fa
[Ipu3naku u ycinoBust bubnmnorexka HOK
15 POTEKAHHS https://m.edsoo.ru/ff0d
XUMHUYECKHUX PEAKITHIA 3al6
3aKOH COXpaHEHHUS BuGmorexa [IOK
16 ;gi;{ii?;;m https://m.edsoo.ru/ff0d
3b88
ypaBHECHUS
Brrunciaenus
KOJIHMYECTBA, MACCHI bu6nuoreka [IOK
17 BEILIECTBA I10 https://m.edsoo.ru/ff0d
ypaBHEHHSIM 5708
XUMUYECKHUX PEaKLUn
Knaccudukanus
XUMUYECKUX PEaKLUn bubmuoreka [JOK
18 (coenuneHws, https://m.edsoo.ru/ff0d
pasioKeHus, 3f34
3aMelieHus, 0OMeHa)
M."B. J:[OMOHOCOB — Bubmiorexa LIOK
19 YIEHRIT https://m.edso0.ru/ffod

SHIUKJIONEINUCT.
0O0001eHne n

40c4



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

cUCTEMAaTH3ALUA
3HaHUHI

KontponsHas pabora
Nel o reme

bu6nuoreka [IOK

20 «BemecrBa n https://m.edsoo.ru/ffOd
XUMHUYECKHE 4290
peaxKIum»
Bo3nyx — cMech
razoB. CocraB BuGmorexa LIOK
21 posnyxa. Kucziopox https://m.edsoo.ru/ffOd
— JJIEMEHT U
448e
MIPOCTOE BEUIECTBO.
O30H
dusnyeckue u
XHM“H Aeckie bubmuorexa [JOK
22 CRONCTE KHEIOpOa https://m.edsoo.ru/ffOd
(peakuuy OKUCIICHUS,
4614
ropenue). [lonsarue
00 okcugax
Crioco0bI moryueHust
Kngnopona ° bubnmnoreka HOK
23 Habopatopui i https://m.edsoo.ru/ff0d
MPOMBINIJICHHOCTH. 497a
IIpumeHeHne
KHCII0poJia
TennoBoit s ekt
XAMHYECKON
peaKkuuu, MOHATUE O bu6nuoreka [IOK
24 TEPMOXHMHUYECKOM https://m.edsoo.ru/ffOd
yYpaBHEHHH, DK30- U 4790
IHIOTEPMUYECKUX
peaKIusIx
Tomnugo (HedTs,
yroJib U METaH). bubmuoreka [JOK
25 3arpsi3HeHne https://m.edsoo.ru/ff0d
BO3]1yXa, CITIOCOOBI 4cda
€ro TPeOTBPAIICHHUS
[IpakTrueckas
pabota Ne 3 mo Teme bubnuoteka [JOK
26 «[Tonyuenue u https://m.edsoo.ru/ff0d

coOupaHue
KHCIIOPOa, N3ydYeHHE

4ae2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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€r0 CBOMCTBY»

Bonopong — snemeHnt
Y TIPOCTOE BEIIECTBO.

bu6nuoreka [JOK

27 HaxorICHIe B https://m.edsoo.ru/ff0d
4dd0
pupojIe
TTonsaTue o kucIOoTaAX bubnmorexa LIOK
28  ComsX https://m.edsoo.ru/ff0d
50d2
CniocoObI oTy4eHUs bubmuorexa [JOK
29 BOJIOPOJIA B https://m.edsoo.ru/ff0d
ngaboparopuu 4dd0
[IpakTuueckas
pabota Ne 4 o Teme Bumorexa LIOK
30 «lonyerine i https://m.edsoo.ru/ff0d
cobupaHue Boopoa,
4f42
M3y4YEHUE ero
CBOMCTB»
Momnsipablii 00bEM bubnmnoreka [HOK
31 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABoraapo 542e
Brrunciaenus o0néma,
KOJINUECTBA BEILIECTBA
rasa 1o €ro bu6nuoreka [IOK
32 U3BECTHOMY https://m.edsoo.ru/ffOd
KOJIMYECTBY 55a0
BEIIleCTBA UJIH
00BEMY
Brrunciaenus
00BEMOB Ta30B IO BuGmorexa LIOK
33 YPABHCHHIO peaiiti https://m.edsoo.ru/ff0d
Ha Of)HOBC 3aKOHa 5708
00BEMHBIX
OTHOIIIEHUH Tra30B
duznueckue u bu6nuoreka [IOK
34 XUMHYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA BOJIBI 587a
CocTaB OCHOBaHUH. bubmmorexa [JOK
35 [TonsTre 06 https://m.edsoo.ru/ff0d
WHJIUKATOpax 59¢e2
36 Bona kak but6mmoreka [IOK

PacTBOPUTEIIb.

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

Hacreiiennsie u
HEHACHIIICHHEIE
pacTBopbl. MaccoBas
JIOJIS BEIIECTBA B
pactBope

[IpakTnueckas
paborta Ne 5 o Teme
«ITIpuroroBienue
pPacTBOPOB ¢

bu6nmoreka [IOK

37 L https://m.edsoo.ru/ffOd
onpeneﬂevHHon ) Seba
MaccoBOM AoJei
pacTBOPEHHOTO
BEII[ECTBAY
JI\T_QO; Ezof;f:ﬂ padora bubnuorexa [JOK
38 https://m.edsoo.ru/ff0d
«Kucnopon.
6342
Bonopoa. Bona»
duznyeckue u
XHUMUYECKHE bubmuorexa [JOK
39 CBOWCTBA BOJIOPO/IA. https://m.edsoo.ru/ff0d
[Ipumenenue 4dd0
BOJIOpO/AA
OKCHUJIBI: COCTaB, bubmmorexa [JOK
40 KiaccupuKanus, https://m.edsoo.ru/ffOd
HOMCHKJIATypa 664e
ITony4yenue u
XHMVH HeCKHe bubmmorexa [JOK
41 CBOMICTBA KUCTOTHRIX, https://m.edsoo.ru/ff0d
OCHOBHBIX U
664e
aM(pOTepHBIX
OKCHJIOB
OCHOBaHUS: COCTaB, bubmmorexa [JOK
42 KiaccupuKanus, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa 67ca
[Tonyuyenue u bubmuoreka [IOK
43 XUMUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA OCHOBaHUH 67ca
Kwucnotsr: cocras, but6mmoreka [IOK
44 KJaccudukanus, https://m.edsoo.ru/ff0df
HOMEHKJIaTypa ee2
45 [Tonyuyenue u bu6muoreka [IOK

XUMHNYECKHUEC

https://m.edsoo.ru/ffodf



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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

CBOMCTBA KHCJIOT

ee2

Conu (cpenuue):

HOMEHKJIaTypa, bu6nuoreka [IOK
46 CHOCOOBI TOJTYUYCHHUS, https://m.edsoo.ru/00ad
XUMHYECKHE 9474
CBOICTBa
IIpakTrueckas
pabota Ne 6.
Peterite bubnuorexa [JOK
47 ORCHCPHMEITAIILHBIX https://m.edsoo.ru/00ad
3a1a4 10 TeMe 9b7c
«OCHOBHBIE KJIaCChI
HEOPraHUYECKHUX
COEIUHEHUI)
TI'enernueckas cBI3b BuGmorexa LIOK
48 MEALY TTavcaNH https://m.edsoo.ru/00ad
Heopraane:cxnx 9a50
COCAUHCHMI
O6o0meHue u bubnnorexa [JOK
49 cUCTeMaTH3aIHs https://m.edsoo.ru/00ad
3HAHUHI 9ch2
KonTponsHas pabora
Ne3 o Teme bubmuotexa [JOK
50 "OCHOBHBIE KJIaCCHI https://m.edso00.ru/00ad
HEOPTraHMYECKUX 9ela
coequHeHun"
[IepBble ONBITKM
Kaccnpuialin bu6mmoteka [IOK
51 NUMITACCIHX https://m.edsoo.ru/00ad
351eMeHTOB. [loHsaTHE 9ffa
0 Tpynmax CXOJHBIX -
3JIEMEHTOB
Ilepuonnueckuii
;?::;OEH%CKM bu6mmoreka [IOK
52 https://m.edso0.ru/00ad
CHUCTEMa XUMUYECKUX a52c
anemeHToB /l. U.
MenpaeneeBa
IlepuoEL, rpymsI bu6mmoreka [IOK
53 ’ ’ https://m.edso0.ru/00ad
MOATPYTIIIBI a52¢
54 Ctpoenune aToMOB. bu6mmoreka [IOK



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
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

CocraB aTOMHBIX
saep. N3oTomsl

https://m.edsoo.ru/00ad
a342

Crpoenue
DJIEKTPOHHBIX
000JI04EK aTOMOB

bu6nuoreka [IOK

55 3JIEMEHTOB https://m.edsoo.ru/00ad
[Tepuoaudeckoii a6bc
cuctemsl /1. W.
Meunpeneena
XapakTepucruka
XHMHYECKOTO
3JIEMEHTA 110 €0 bubmuorexa [JOK
56 HOJIOKEHHIO B https://m.edsoo.ru/00ad
[Tepunoanueckoit a824
cucreme /1. W.
MemneneeBa
3HadeHue
[Tepuoauueckoro
3aKOHA JIJIs pa3BUTHS bu6nuoreka [IOK
57 HAaYKH U TpaKTHKH. []. https://m.edsoo.ru/00ad
U. Mennenees — a96e
Y4€HBIH, NeAaror u
rpaKJIaHUH
DIEeKTPOOTpULIATENBH BuGmiorexa [IOK
58 OCTh ATOMOB https://m.edsoo.ru/00ad
XAMHYECKHUX
aab8
2JIEMEHTOB
HNonnas xumuueckas bubmmorexa LIOK
59 https://m.edsoo.ru/00ad
CBSI3b
ac34
KoBanenThas bu6nuoreka [IOK
60 HOJISIpHAst https://m.edsoo.ru/00ad
XHMHYECKasl CBS3b aab8
KoBanenTHas bu6mmoteka [IOK
61 HeToJsIpHast https://m.edsoo.ru/00ad
XHMHYECKasl CBS3b aab9
bu6mmoteka [IOK
62 CreneHs OKUCIEHUS https://m.edso0.ru/00ad
ae28
OKuCIUTENbHO- bubmuorexa [JOK
63 BOCCTaHOBUTEJILHBIE https://m.edso0.ru/00ad

peaxiuu

b076



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
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

OKHUCIIUTEIN 1 bu6nmoreka [IOK
64 1 https://m.edso00.ru/00ad
BOCCTAHOBUTECIIN
b076
KonTponbHas padora
Ned 110 Teme bubanoreka [JOK
65 . 1 https://m.edsoo.ru/00ad
«CtpoeHue aToma.
b486
XUMHYECKAs CBA3LY
P i )
Oeg:g BIZI;{IEGYEOK bubmuorexa [JOK
66 " 1 https://m.edsoo.ru/00ad
cucTeMaru3amnus
. b33c
3HAHUHN
P i )
Oeg:g B}::EGYEOK bubnnoreka IIOK
67 . 1 https://m.edsoo.ru/00ad
cucTeMaTu3amnus
i 9ch2
3HAHUU
Htorosasa bu6mmoteka [IOK
68 KOHTDOJIBHAS DaboTa 1 https://m.edsoo.ru/ff0d
P P 61c6
OBILEE KOJIMYECTBO
YACOB I1O 68

[TPOTPAMME
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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

9 KVIACC

N KoanuecTBo yacos DJIeKTPOHHbIE
: uugposbie
n/  Tema ypoka Becer Kontpoann = Ilpakrmyeck
I 0 ble padoThbI ue padoTsl odpasoBaTeLHbie
pecypcbl

[Tepuonnueckuii
3aKOH.
[Tepuoandeckas bubnmoreka [JOK
cucTeMa 1 https://m.edsoo.ru/00adb
XAMHUYECKHUX 59%e
anemenToB /l. M.
Meunneneena
3aKOHOMEPHOCTH B
M3MEHEHUU
CBOMCTB bubmuorexa [JOK
XUMHYECKHX 1 https://m.edsoo.ru/00adb
JJIEMEHTOB 6b6
IIEPBBIX TPEX
MEPUOJIOB
Koacenpuiamms u bu6nuoreka [IOK
HOMEHIaTYPa 1 https://m.edsoo.ru/00adb
HEOPraHUYECKUX 7e2
BEILIECTB
Buasl xumuyeckoi BuGmorexa [IOK
CBASIL L THITE 1 https://m.edsoo.ru/00adb
KpI/Ic“TaJIqueCKHX ach
pemeToK
KoHntponbHas
pabota Nel o
TeMe
«IIoBTOpEeHue n 1 1
yriryoneHue
3HAHWUI OCHOBHBIX
pasnenoB Kypca 8
KJ1accay
Knaccudukanus
XUMHYECKUX bu6nuoreka [IOK
peaKIuii o 1 https://m.edsoo.ru/00adb
pa3IMYHBIM cb0
MpU3HAKAM
Ilonstue o bu6nuoreka [IOK
CKOpPOCTH 1 https://m.edsoo.ru/00adb
XAMHYECKOH €9a



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

peakuuu. [Tonstue
O TOMOT'€HHBIX U

reTePOreHHBIX
peakiusx
Ilonstue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIIOIIME HA bu6nuoreka [IOK
8 CKOPOCTh https://m.edsoo.ru/00adc
XAMHUYECKOH 28c
peaKIuu u
ITOJIOKCHUE
XAMHYECKOTO
paBHOBECHs
OkucnauTenbHo- bubmuorexa [JOK
9 BOCCTaHOBHTEJIbH https://m.eds00.ru/00adc
b€ PEAKIIUU ade
Teopus
?HGKTpOHHTquCKO BuGmorexa LIOK
10 1 AHCCOnHatit. https://m.edsoo.ru/00adc
CunbHbIC U
d68
cia0ble
AIEKTPOJIUTHI
Honnsie bu6nuoreka [IOK
11 ypaBHEHHUSI https://m.edso0.ru/00add
peakuuit 448
XUMUUYeCKue
CBOMCTBA IfI/ICJ'IOT u BuGmorexa LIOK
12 OCHOBAHIH B Cf ere https://m.edsoo0.ru/00add
Mpe/icTaBIeHHH 00 548
3IEKTPOJIUTUYECKO =
Y Iucconuanuu
XuMU4YecKue
CBOMCTBA COJIEH B BuGmorexa [IOK
13 cpete . https://m.edsoo.ru/00add
Mpe/ICTaBICHHUH 00 8h2
AIEKTPOJIUTUYECKO -
¥ IUcconuanuu
Homstie o bubmmorexa [JOK
14 . https://m.edsoo.ru/00add
TUAPOIN3E COJIer
9d4
15 O600mmenue n bubnuotexa [JOK

cucreMaTrn3anua

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

3HAHUI di2
[IpakTnueckas
pabora Ne 1. bubmuorexa [JOK
16 «Pemenue https://m.edsoo.ru/00add
AKCICPUMECHTAJIBH bfa
BIX 3a1a4»
KonTponbnas
pabota Ne2 mo
z;ﬁeem OJINTUYEC bubmmorexa LIOK
17 P https://m.edsoo.ru/00add
Kasi JUCCOLIMaIs.
ec0
XHUMHYECKHE
peakuuu B
pacTBopax»
OOmas
::ES?GTEI;:CTHM bubmnoreka IIOK
18 ' https://m.edsoo.ru/00add
XuMuyeckne
y fe2
CBOMCTBa Ha
MpUMeEpe XJopa
XJI0pOBOAOPOA.
C ,
Conas tczona busmiorexa LIOK
19 . https://m.edsoo.ru/00ade
CBOICTBA,
104
MOJIy4YEHHUE,
MIPUMEHEHHE
[TpakTnueckas
6ota Ne 2
E:MZT:lH:JI H;)Hne bubmorexa HOK
20 . i https://m.edsoo.ru/00ade
COJISHOM KHMCJIOTHI,
5 348
n3yyeHue eé
CBOMCTBY
Breraucnenus 1o
Xyiif;j;iit bu6nuoreka [IOK
21 . https://m.edsoo.ru/00ade
peakuuii, ecnu
488
OJIUH U3 PEareHTOB
JTaH B U30BITKE
06
Xa I:Ia(l:e HCTHKA bubmmorexa [IOK
22 P P https://m.edsoo.ru/00ade
asieMeHToB VIA-
64a
TPYIIIbI
93 AnoTponHsie bu6muoreka [IOK

MoauduKaIuu

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

CepBL.
Haxoxnenune cepbl
U €€ COCIMHECHUH B
MIpUpPO/IE.
XUMUYECKUe
CBOICTBA CEphI

64a

24

CepoBoaopo,
CTpOEHUE,
¢dusnveckue u
XUMHYECKHE
CBOMCTBA

bu6nuoreka [JOK
https://m.edsoo.ru/00ade
802

25

Oxcunpl cepsl.
Cepnas kucnora,
buznveckne u
XUMHUYECKHE
CBOICTBA,
IIPUMEHEHHE

bu6nuoreka [IOK
https://m.edsoo.ru/00ade
a28

26

XuMuyeckne
peakiuu,
JIKaIlie B OCHOBE
MPOMBIIIICHHOTO
crocoba
MOJIyYEHUs1 CEPHOU
KHCIIOTBL.
XuMu4deckoe
3arpsi3HEHUE
OKpYy>Karolen
cpensl
COCIMHEHHUSIMU
cepal

bubmuorexa [JOK
https://m.edsoo.ru/00ade
c8a

27

Brraucnenne
MacCOBOHM JOJTH
BBIX0/1a TPOIYKTa
peakuumn

bu6mmoteka [IOK
https://m.edsoo.ru/00ade
c8a

28

29

O61mmas
XapaKTepUCTHKA
31eMeHTOB VA-
rpynmnsl. A3oT,
pacrnpocTpaHEHUE
B IIPUPOJIE,
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA

AMMHak, ero

bu6nuoreka [IOK
https://m.edsoo.ru/00ade
ea6

bu6nuoreka [IOK
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¢buznveckue u
XUMHUYECKHE
CBOMCTBA,
MOJTyYeHHE U
pUMEHEHHE

https://m.edsoo.ru/00adf
004

30

[IpaxTrueckas
pabota Ne 3 o
teMe «llomyuenue
aMMHaKa,
U3Y4YECHHE €ro
CBOMCTBY»

bu6nuoreka [JOK
https://m.edsoo.ru/00adf
180

31

A30THAas KHCI0TA,
e€ pusnyeckue u
XAMUYCCKHE
CBOMCTBa

bu6nuoreka [IOK
https://m.edsoo.ru/00adf
306

32

Hcnonn3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KayecTBe
MHHEpPaTbHbIX
yIoOpeHuit.
XHUMHYECKOE
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl
COCIMHEHUSIMH
azora

bubmuorexa [JOK
https://m.edsoo.ru/00adf
518

33

dochop. Oxeun
dbocdopa (V) u
dbochopnas
KHCIIOTAa,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MOJTy4eHue

bu6mmoteka [IOK
https://m.edsoo.ru/00adf
68a

34

35

Hcnons3oBanue
dbocdaros B
KauecTBe
MHUHEpaJIbHBIX
yIoOpeHui.
3arpsi3HeHue
MIPUPOTHOM Cpebl
dbocharamu

Yraepon,

bu6nuoreka [IOK
https://m.edsoo.ru/00adf
€20

bu6nuoreka [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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pacrpocTpaHeHue
B IIpUpPOJIE,
¢dusnveckue u
XUMHYECKHE
CBOMCTBa

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

Oxkcubl yriaepona,
ux (puznyeckue u

XHMHYECKHE
CBOICTBA. bubmuorexa [JOK
36 DKOJIOTHYECKUE https://m.edsoo.ru/00adf
POOJIEMEI, ebe
CBSI3aHHBIE C
OKCHJIOM yTJiepojaa
(V)
VYroJbHas KUCIO0TA bubnmorexa LIOK
37 . https://m.edsoo.ru/00ae0
u eé couu
06c
[IpakTnueckas
pabota Ne 4 o
teme "l[lonyyenue bubnuoreka [JOK
38 YIJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae0
KauectBennas 27e
peakmus Ha
KapOoHaT-MOH"
[lepBoHavasibHbBIE
0
l;o;{;g:je(;mx bubmuorexa [JOK
39 P https://m.edsoo.ru/00ae0
BEIIIECTBAX KakK O
Sde
COCIUHCHHIX
yriepoja
Kot 1 ero bubmmorexa [JOK
40 P https://m.edsoo.ru/00ae0
COEMHEHUS
80a
[TpakTnueckas
pabota Ne 5.
P
BIfSII'IeeHiTVICHTaHBH bubmiorexa LIOK
41 P https://m.edsoo.ru/00ae0
BIX 3aJ1a4 0 TEME
y bf2
«Baxueimme
HEMETaJUTBl U UX
COCIUHCHHU S
KonTponsHas bubmmoreka [IOK
42 pabota Ne3 o https://m.edso0.ru/00ae0

TEMC

els



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

«Baxxneiiue
HEMETAJJIbI U UX

COCIUHCHHUS»
O61as
XapaKTEPUCTHKA
XUMHYECKUX
3JIEMEHTOB —
METaJLJIOB.
Meranueckas bu6nuoreka [IOK
43 CBSI3b U https://m.edsoo.ru/00ael
MeTaJlIn4decKast 03e
KpUCTAJUTHYECKas
pemeTKa.
dusnueckue
CBOMCTBa
METAJLJIOB
XUMUYECKHE
CBOMCTBa
METaJLJIOB. bu6mmoreka [IOK
44 DIEKTPOXUMHUECK https://m.edsoo.ru/00ael
Ui psin 156
HaIpsHKEHUN
METAILJIOB
OO6re crocoosbl
MOJTyYEHUS
METAJLJIOB.
CnaBbl.
Brruncienus no bu6nuoreka [IOK
45 ypaBHEHUSIM https://m.edso0.ru/00ael
XAMHUYECKHUX 156
peakuuii, eciu
OJIUH U3 PEareHTOB
COJICPKUT
MIPUMECH
Ilonstue o bu6nuoreka [IOK
46 KOPpO3HUH https://m.edsoo.ru/00ael
METAJIOB 278
bu6nuoreka [IOK
47 [Henormste https://m.edsoo.ru/00ael
METaJLIbI 4b2
Oxcunel u but6mmoreka [IOK
48 THIPOKCHIBI https://m.edso0.ru/00ael
HATPUS ¥ KaJTUs 4b2
49 [I{emo4yHO3EMENBH bubmuoreka [JOK



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

BbIC METAJIJIBI —
KaJIbLIMA 1 Maroui

https://m.edsoo.ru/00ael
5e8

Baxnetimmue bu6nmoreka [IOK
50 COEMHEHUS https://m.edsoo.ru/00ael
KaJIbIIHS 5e8
O06o0meHue u
51 CUCTEMATH3ALHA
3HaHUUI
K&cTkocTh BOJBI U bu6nuoreka [IOK
52 CIOCcO0BI eé https://m.edsoo.ru/00ael
YCTpaHECHUS 886
[IpakTnueckas
pabota Ne 6 o bubnmoreka [JOK
53 teme "JKécTkocTh https://m.edsoo.ru/00ael
BOJBI M METOBI €€ ae8
ycTpaHeHus"
bubnnoreka IIOK
54 AfoMUHUT https://m.edsoo.ru/00ael
c64
AmdoTtepHbIe bubnmnoreka HOK
55 CBOICTBA OKCUJA U https://m.edsoo.ru/00ael
THJIPOKCH/IA c64
bubmuorexa [JOK
56 Keneso https://m.edsoo.ru/00ael
dse
Oxcumpl,
bu6mmoteka [IOK
57 FAPOKCHAR # https://m.edsoo.ru/00ae3
comu xenesa (II) u
5eb6
xenesa (111)
O6o06mmenue u
58 CHCTEMATH3AIIH
3HaHUH
[TpakTnueckas
paborta Ne 7.
Peerme but6mmoreka [IOK
59 SKCICPHMBHTAIRIL https://m.edsoo.ru/00ae3
BIX 3az[arf 0 TeMe des
«Baxneiimne
METAaJLIbI U UX
COCJTMHCHH S
Beraucnenus mo but6mmorexa [IOK
60 ypaBHEHHSIM https://m.edsoo.ru/00ael

XUMHUYCCKUX

750



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
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

peakuuii, eciu
OJIUH U3 PEareHTOB
IIaH B U30LITKE WUIIN
COJICPKUT
MIPUMECH.
Brrancnenus
MAacCOBOH J0JIU
BBIX0/]1a TTPOIYKTa
peakuu

O06001IeHNEe 1

61 CUCTEMAaTH3ALHA 1
3HaHUHU
KontposbHas
pabota Ne4 o
62 TEME ) 1
«Baxneuue
METAJUIBI U UX
COEIUHEHUSD)
B
MZEGZT;E:IB bubmuorexa [JOK
63 p . 1 https://m.edsoo.ru/00ae3
IIOBCEIHEBHOMN
50
’KU3HHU YEI0BEKA
X
3;MZLZC§P‘I’: bubmmorexa [JOK
64 p . 1 https://m.edsoo.ru/00ae4
OKpY’Karoleu
270
cpenbl
P
;)m)e RXHMHH B bubmmoreka [IOK
INNCHUN
65 P 1 https://m.edso0.ru/00ae4
SKOJIOTUYECKUX
270
npobiem
P 7 .
Oe(;ngIZBII/IeypOK bu6mmoteka [IOK
HUC U
66 B 1 https://m.edso0.ru/00ae0
CUCTEMAaTHU3aIUs
y doa
3HAHUU
P 7 .
Oeeigng};zEeyEOK but6mmoreka [IOK
67 B 1 https://m.edsoo.ru/00adb
CHUCTEMAaTH3aIUs
o 33c
3HAHUU
P 7 .
O?ngiBIHeWOK bubmmorexa [JOK
HUC U
68 B 1 https://m.edso0.ru/00ad9
CUCTEMAaTH3aIUs
o ch2
3HAHUU
OBIIEE
- 68

KOJIMYECTBO YACOB



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

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» Xumus, 8 knace/ ['abpuemnsa O.C., Octpoymo N.T'., Cnaakos C.A., AxirioHepHOoe o0mmecTBo «M3maTeascTBo

«IIpocsemmenue»

* Xumus, 9 kmacc/ I'abpuemnsa O.C., Octpoymo N.I'., Cnagkos C.A., AxinonepHoe o0mecTBo «M31aTensCcTBoO

«HpOCBeHIeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET.



