MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HOBOPOIICKAS CPEJHAA OBIIEOBPA30OBATEJ/IbBHAS HIKOJIA

AHHOTaN U K padoueii nporpamme
yueOHoro npeamera « Xumus» 1 8-9 kiaccos
Pabouass mporpamma y4eOHOro mnpeamera «XuMus» o0s3aTeNbHONW MNpeAMETHOH obnactu «EcTecTBeHHO-Hay4HBIC
MPEIMETHI» SBJSETCS YaCThI0 OCHOBHOW OOpa30BaTENBbHOW IMPOrpaMMbl OCHOBHOTO obriero oopasosanus (OOIT OO0)
MBOY Hogoporickoit COLL, pazpaborana B cootBerctBuu ¢ myHKToM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHoii
paboueil mporpaMMbl Mo XUMHUHU C yu€roMm Temarudeckoro ruianupoBanuss OI'BHY «MHcTHTYT cTpaTteruu pa3BHTHS
oOpasoBaHus» Poccuiickoli akageMun o0pa3oBaHusl U peanusyercs 2 roja ¢ 8 mo 9 kiacc.

PabGouast mporpamma pa3paboTaHa yY4YHUTEIEM XHMHUHU IIKOJBI C HCIONb30BaHUEM «KOHCTpykTOpa paboumx
nporpaMm» caiita «Equnoe comepkanue o01iero o0pa3oBaHus» B COOTBETCTBHU ¢ [lonoskeHreM 0 pabovnx mporpammax
W OIpeAessieT OpTaHu3alMi0 0Opa30BaTEIbHOW JIEATENFHOCTH YYHTENs B IIKOJIE MO IpeaMeTy «Xumus». Pabodas
MporpaMMa COJEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-[IOSICHUTEIbHYIO 3aIIUCKY;

-00IIYI0 XapaKTePUCTHKY YUeOHOTO0 mpeaMera « XUMUsD);

-1IeTM U3Y4YeHHS y4eOHOTo NMpeMeTa « XUMHUI;

-MEeCTO Y4eOHOro npeaMera « XuMush» B y4eOHOM IJIaHe;

-coiepKaHne YIeOHOT 0 MpeaMeTa « XUMHUSD»;

-IJIAaHUPYEMBIC PE3YIIbTAThI (J'II/IT-IHOCTHI)IG, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4yeckoe IIaHupoBaHue, chopMUpOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas mporpamma oOcyxnena Ha 3aceganuu [IIMO yuurtenell ecTeCTBEHHO - HAYYHBIX IMPEIMETOB IIKOJIbI,
MIPUHSTA pelieHueM mnefarorudeckoro copera (mporokon NelO ot 28.08.2023r.), yrBepkaeHa mnpukazom mo MbOY
Hosoponckoit COLI Ne68 ot 28.08.2023r. B kauectBe yactu copepxkanust OOIT OO0

Ha ocHoBe mamHOi mporpammbl yuuteneM paspabateBaercs KTII B coorBerctBum ¢ IlomokeHueMm o
KaJleHIapHO-TEeMaTHYeCKOM IIJIAaHMPOBAHWM 10 y4eOHOMY ImpenMmeTy, Kypcy, momymio. KTII paccmartpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amecturesneM o Y BP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011ero 00pa3oBaHus

PABOYASA TIPOI'PAMMA
yueOHOro npeamera « XuMushH)
1JiIs o0y4yaromuxces 8-9 kiaaccon
(0a30BbIH YPOBEHD)

CPOK peajiM3aunuu 2 roja

MNOSACHUTEJIBHAS 3AIIMCKA

PaGowas mporpamma yuebHOro mpemmera «XuMus» (mpeaMmerHas o0nacTh «EcTecTBeHHO-HAyYHBIE TPEIMETHI») Ha
YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBIIeHa Ha OCHOBE TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS IPOTrPaMMBI
OCHOBHOTO 0011ero odpasoBanusi dexepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAapTa OCHOBHOTO OOIIEro
obpazoBanus (OI'OC OO0O0O), DenepanpHON 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOTO obOmero obpasoBanus (POII
000), OenepanpHOI paboueii mporpaMMbl Io yaeOHOMY npeamery «Xumusy (OPII «Xumusi»), a Takke OprueHTHpOBaHA
Ha [eJIEBbIE TIPHOPHUTETHI, ChOpMYIMpOBaHHBIE B (ereparabHol pabodei mporpaMme BOCITUTAHUSL

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «XUMMUS»

[IporpaMma 1o xumuM Aa€T NpPEACTAaBIEHHE O LENsAX, oOliel crparernd oOy4deHWs, BOCIIUTAHUS M Pa3BUTHS
o0ydJaroUMxcst CpeACTBaMH  y4eOHOro MpeaMeTa, yCTaHaBIMBAaeT 00s3aTebHOE MPEIMETHOE COAEp)KaHue,
MpeaycMaTpUBaeT pacipeieieHne ero o KiaccaM U CTPYKTYPUPOBaHHUE IO pasliesiaM U TeMaM MPOrpamMMbl IO XUMUH,
olpezessieT KONUYECTBEHHbIE M KaueCTBEHHBIEC XapPaKTEPUCTHKH COIEpKaHMSA, PEKOMEHAYEMYIO IOCIIE€AOBATEIbHOCTh
W3YyYEHHS XUMHHU C Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKH y4eOHOro Ipolecca, BO3pacTHBIX
oco0eHHOcTel oOyuaromuxcsi, onpeaesieT BO3MOXKHOCTH IpeaMera AJisl peaju3alud TpeOOBaHWM K pe3yibraTam
OCBOCHUSI OCHOBHOW 00pa30BaTElIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a Takke TpeOOBaHUN K
pesynbraTaM OOydeHHs XMMHUH Ha YpOBHE Lieled HM3Y4eHHs MpeAMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABaTEIbHOM
JEATENBHOCTH 00Y4aIOIErocs 10 OCBOGHUIO YU€OHOIO COep KaHUsL.

3HaHUEe XMMUHM CIYKUT OCHOBOH sl (POPMHUPOBAHMS MHUPOBO33PEHHS OOYYAIOLIErocs, €ro MpeACTaBIEHHH O
MaTepHaJIbHOM €IMHCTBE MUPa, BaXKHYIO POJb UTPAIOT (JOPMHUpYEMblEe XUMHUEH MPEACTABICHHUS O B3aUMOMNPEBPALICHHUIX
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SHEPTMH W 00 SBOJIOIUHU BEIICCTB B TPUPOJC, O IMYTSIX PEIICHUS TI00ANBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
YEJIOBEUECTBA — ChIPhEBOM, IHEPTETHUECKOM, MUIIEBON M SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHCHH .

HN3yueHnne xumuu:

CIOCOOCTBYET pealn3allii BO3MOXHOCTEH JIJIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPHI JTUYHOCTH, €€ 00IIeH 1
(hyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUpPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOYYaroIIUXCs, HABBIKOB WX
CaMOCTOSTEIBHON Y4eOHOW IeSITeIbHOCTH, SKCIICPUMEHTAIBHBIX U UCCICNOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B
MOBCE/THEBHOM JKU3HU, TaK U B TPO(eCCHOHATBHOM e TEeNFHOCTH;

3HAKOMHUT CO CHEUU(DUKOH HAYYHOTO MBIIIICHHMSI, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOIO B3TJIs[a HA EIUHCTBO
npupoabl MW 4YCIOBCKA, SABJIACTCA OTBETCTBCHHBLIM J3TallOM B (bOpMI/IpOBaHI/II/I CCTCCTBCHHO-H&YQHOﬁ I'paMOTHOCTH
00yYaroIIMuXCs;

croco0CcTByeT (HOPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHMS K ECTeCTBEHHO-HAYYHBIM 3HAHUSAM, K TPUPOIE, K
YeJI0BEKY, BHOCUT CBOW BKJIA]] B 3KOJIOTHYECKOE 00pa30BaHUE 00YYAFOIIUXCS.

JlanHple HampaBiCHUsS B OOYYCHUU XUMHH OOCCICUMBAIOTCS CICIU(UKON COACPKAHUS YU4eOHOrOo IpeaMera,
KOTOPBIN SIBIISICTCS MEArOrMYecKy aJanTHPOBAHHBIM OTpa)keHueM 0a30BOM HAyKH XMMHHW Ha ONpeneinéHHOM dTare e€
pa3BuTus.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30oBaHMs OPUEHTHPOBAH HA OCBOCHHE O0YUYAIOIIMMHUCS CHCTEMBI
NEpBOHAYAIBHBIX MMOHSITHHI XHUMHH, OCHOB HGOpFaHquCKOﬁ XUMHUHU W HCEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATUH
OpraHUYeCcKON XUMUHU.

CtpykTypa comepiKaHus IPOrpaMMbl 10 XUMHUKM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOI0 MOAX0/a K e U3yUeHHIO.
Coz[epmaHI/Ie CKJIaabIBAaCTCA H3 CHCTEMBI MOHATHHA O XUMHYECKOM DJIEMEHTE U BCIIIECTBE U CHCTEMBI MOHATHH O
XuMHYeckod peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHM30BAaHBI MO MPHHIUITY IOCIEIOBATENHFHOTO Pa3BUTHA
3HAHWI Ha OCHOBE TEOPETUUECKUX MPEICTABICHII Pa3HOTO YPOBHS:

—aTOMHO-MOJICKYJISIPHOI'O YYCHUA KaK OCHOBEBI BCETO €CTCCTBO3HAHUSA

—Ilepuoanueckoro 3akona J[. 1. MenieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

—Yy4€HUA O CTPOCHUHM aTOMa U XUMHYECKOH CBsI3U,

—TIpEeNCTaBIEHUH 00 IEKTPOIUTUIECKON AUCCOITUAIIAN BEIIECTB B PACTBOpax.

Teopernueckne 3HaHHS PAcCMATPUBAIOTCS HAa OCHOBE AIMITMPUYECKH TIOTYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCITEOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBIMONHSI (QYHKIIUM OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MIPAKTHYECKOT'0 TPUMEHEHHS 1 MOTydEHHS H3y9aeMBbIX BEIECTB.

OcBoeHrEe TIPOrpaMMBbl IO XHMHUH CIIOCOOCTBYET (HOPMUPOBAHUIO TIPEICTABICHUS O XMMHUYECKOW COCTaBIISIONICH
HayJYHOU KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHON MPHUPOJBI, IEHHOCTHOIO OTHOIIEHHSI K HAYYHOMY 3HAHUIO M METOAaM
MO3HaHMs B HaykKe. 3ydeHne XUMHUM POMCXOIUT C MPUBIICYEHHUEM 3HAHUNA M3 paHEe M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosorus. 5—7 kimacce» U «Pu3uKa. 7 Kiaccey.

[Ipu u3ydyeHnn XUMUN TPOUCXOTUT (POPMHUPOBAHHE 3HAHII OCHOB XHMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHUS, MPAKTHUECKON AEATENbHOCTH YelOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJIBTYpHL. 3amada
y49e0HOT0 IPeMeTa COCTOUT B (POPMHUPOBAHNHU CHCTEMBI XUMUYECKUX 3HAHUH — BaKHEHINX (PaKTOB, IOHATHH, 3aKOHOB
Y TEOPETHYECKHX IMOJIOKEHUH, JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHIECKOTr0 XapaKTepa, si3bIka HayKH, B IPHOOIIEHUH K
HaydHBIM METOJIaM IIO3HAHUS TpPH H3YyUCHWH BEMIECTB W XUMHUYECKUX pPEaKnuid, B (OPMHUPOBAHHH H Pa3BUTHH
MO3HAaBaTEeNbHBIX YMEHUH M WX NMPUMEHEHWH B Y4eOHO-ITO3HABATENBHON M Y4eOHO-MCCIENOBaTEIbCKON e TENFHOCTH,
OCBOEHHH TPaBIII O€30MaCHOT0 OOpAIeHHs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU.

HEJA U3YYEHUS YYEBHOI'O HPEJMETA «XUMUS»
[Ipu n3yyeHun XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BayKHOE 3HAYCHUE TPHOOPEIH TaKue LeJId, Kak:

—(hOopMUpOBaHHE WHTEIUIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOO00pa30BaHUIO, COTPYIOHHUYECTBY,
CaMOCTOSATEIEHOMY IIPUHATHUIO PELICHNH, CIOCOOHOM aganTupoBaThCs K OBICTPO MEHSIOLIMMCS YCIIOBHSIM KHU3HU;

—HanpaBJICHHOCTh OOY4YEHHs] Ha CHCTEeMaTHYeCKOe NPUOOLICHHE OOYJaloUIMXCsl K CaMOCTOSTEIbHOU
MO3HABATEIbHOM ESITEIbHOCTH, HAYYHBIM METOAM MO3HaHMA, (OPMUPYIOLIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XMMUH;

—o0ecrieueHre  yCIOBHH, CHOCOOCTBYIOLUIMX NPHUOOPETEHHIO OOY4YalOIIMMHCS  ONbITa  Pa3sHOOOpa3HOM
NeATeIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIHOUEBBIX KOMIIETEHIINI), MMEIOLINX YHUBEPCAIbHOE
3Ha4YeHHUE IJIs1 Pa3IMYHbIX BUIOB JIESITEIbHOCTH;

—(popmupoBaHue oOmel (YHKIMOHAIFHOH M €CTECTBEHHO-HAYYHOHW TIPaMOTHOCTH, B TOM 4YHCIE YMEHUH
OOBSCHATD M OLIEHUBATD SIBJICHUSI OKPY’KAIOIIEr0 MUPA, UCHONb3Ys 3HAHUS U OMBIT, MOMyYeHHbIE IPU U3yUCHUU XUMUH,
MPUMEHSTh UX IPH PELICHUH NMPOoOJIeM B TIOBCEIHEBHON KU3HU U TPYJIOBOU AEATENbHOCTH;

—(popMupoBaHe y 00y4aromuXxcsi TyMaHUCTUYECKUX OTHOLICHUH, TOHUMaHUs HEHHOCTH XUMHUYECKUX 3HAHUH JUIs
BBIPAOOTKH 3KOJIOTHYECKH LEIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH AEATEIBHOCTH B LENSX COXPAHEHHS CBOETO
3JI0pOBbsI M OKPYKAIOIIEN IPUPOJHOMN Cpenbl;



—pa3BUTHE MOTHBAIUK K OOYUCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS
O0IIIEUEIOBEUECKIX [[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOGWIS W HAMPaBICHHOCTH JAbHEHUIIIErO
00y4eHHsI.

MECTO YYEBHOTI'O NIPEIMETA «XUMMUS» B YYEBHOM IIJIAHE

OO1ee YMciIo YacoB, OTBENEHHBIX I M3YYCHUS XUMHKM Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs, COCTABIIACT
136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HENEINIO).

COJEPKAHUE OBYYEHUS
8 KJIACC

IlepBoHayaibHbIe XMMUYECKHE MOHATUS

[Ipenmer xumun. Ponb XMW B XKH3HH ueloBeka. XMMHUA B CUCTeMe Hayk. Tema u BemiecTBa. Pusnyeckue CBOWCTBA
BELIECTB. ATperaTHoe COCTOsIHHE BelecTB. [IoHsATHE 0 MeTonax Mmo3HaHUs B XuMHUH. UncTeie BemiectBa U cMecH. CriocoObI
pazaeneHust cMecei.

ATOoMBI U MOJICKYJIbI. Xumnueckue 35eMeHTbl. CHMBOIBI XMMHUYECKHUX JJIEMEHTOB. HpOCTLIe H CIIO)KHBIC BEUICCTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BaJeHTHOCTh aTOMOB XHUMHUYECKMX DIIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB.
OTHocuTenbHas aTtoMHast Macca. OTHOCHTENbHash MONEKysIpHas Macca. MaccoBasi A0S XMMHUYECKOrO 3JIEMEHTa B
COEJITHEHHUH.

KonnuectBo Bemecrsa. Monb. Moisipasg macca. B3auMocBsA3b KOJIMYECTBA, MAacChl U YHUCIA CTPYKTYPHBIX €IUHUI]
BemiecTBa. Pacu€rel o popMynaM XUMHUYECKUX COSTUHEHUH.

dusnveckne W XUMHUYECKHE SIBJICHUSA. XHMHUYECKass peakius W e€ TpU3HAaKh. 3aKOH COXPAHCHHS MAacCChl BEIIECTB.
Xumuyeckue ypaBHeHus. Kinaccuduxarus XUMIYeCKUX peakuii (COSANHEHNS, Pa3IoKeHNUs, 3aMEIICHHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IOCYJOH, MpaBWiaMu paboThl B J1aOOpaTOpuu U TpuéMmamu oOpamieHus ¢ JabopaTOpPHBIM
0o0opyIoBaHNeM, U3YYCHHE U OMUCaHNEe (PU3MUYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEUIECTB, HAOMIOICHHE PU3MICCKUX
(TaBJIeHHE BOCKa, TasTHHE JIbJIa, pPACTUPAHUE caxapa B CTYIKE, KUIICHUE W KOHICHCAIIVS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUH,
MPOKAJIMBAHUE MEIHOM IPOBOJIOKH, B3aUMOJICHCTBHE Mella C KUCJIOTOH) SIBJICHWH, HaONIOJEHWE U ONMHMCAaHUE TNPHU3HAKOB
MPOTEKAHM XUMUYECKIX Peaknuil (pas3sioKeHUe caxapa, B3aNMOJICHCTBHE CEPHOI KHCIOTHI ¢ XJIOPUAOM Oapwsi, paziIoKeHHe
ruapokcuaa meau (Il) mpu HarpeBanuwm, B3auMojeicTBHe kene3a c¢ pactBopom comu Meau (ll), msyuenume crocoboB
paszmeneHuss CMecei: ¢ IMOMOIIBI0 MaruuTa, (HUIBTPOBAHHE, BHIIAPHBAaHWE, MUCTIIULINNS, XpoMmatorpadusi, IpPOBEACHHE
OYHMCTKM NOBAapEeHHOH CONMM, HAONIOJCHWE M OMNHCAHHE pPE3YyNbTaTOB IIPOBEACHUS ONBITA, HIUTIOCTPHPYIOMIETO 3aKOH
COXPaHEHUS MACChI, CO3aHNe MOJETIeH MONEKyJI (IIapOCTEeP>KHEBEIX).

Baskueiilme npeacraBuTe I HEOPraHUYECKHX BelleCTB

Boznmyx — cmech razo. CocraB Bo3myxa. Kucnopon — anemeHT u mpocroe BemiecTBo. Haxoxaenue kuciopoaa B mpupoe,
¢u3IUecKue 1 XUMHUYECKUe CBONCTBA (peakunu ropenus). Oxcunsl. [Ipumenenue kucnopona. CrocoOb! MOMydeHns: KUCIOPoaa
B JIa0OpaTOpUH U IpoMBIIUIeHHOCTH. KpyroBopot kucinopoaa B mpupozae. O30H — aJIoTponHast MOAU(GUKAIAS KACTIOPOIa.

TermoBo#t 3¢ (hekT XUMUUECKON peakIni, TEPMOXUMHUYESCKHE YPABHEHHUS, 9K30- U JHIAOTCPMHYCCKUE PEaKIMH. TOIIIHBO:
YroJib U MeTaH. 3arpsi3sHeHNE BO3AyXa, yCUICHHE TapHUKOBOTO AP (deKTa, pa3pymlIeHHe 030HOBOTO CIIOSL.

Bomopox — smemeHT u mpocToe BemiecTBO. HaxoxkneHwe Bomopoaa B mpupone, (U3MUEcKHe W XUMHYECKHE CBOICTBA,
MIpUMEHEHHE, CIIOCO0B! omydeHus. Kuciorer u comu.

MonspHbIil 00BEM ra3oB. PacuéTsl M0 XUMHYECKHM YPaBHCHHSIM.

®dusnyeckue cBoWcTBa BOIbl. Boma kak pactBoputTens. PactBopbl. HacellleHHBIE W HEHACHIIIEHHBIE PAaCTBOPHI.
PactBopumocTs BemecTB B Bojme. MaccoBasi JoJsl BEUIECTBA B pacTBOpe. XHMMHYECKHE cBocTBa BoAbl. OcHOBaHwWs. Ponb
pacTBOPOB B MIPUPOJIE U B KU3HU uesioBeka. KpyroBopor BoIbl B npupoe. 3arpssHeHre NpupoaHbix Bod. OXxpaHa U OUMCTKa
MIPUPOJHBIX BOA.

Knaccudukanuss HeopraHmdeckux coeauHeHnd. Oxkcuabl. Kiaccudukaiuss OKCHIOB: colieoOpa3yromue (OCHOBHEIE,
KHCIOTHBIE, am(oTepHbIe) U Heconeobpasyromue. Homenkmatypa okcuaoB. @u3ndeckne M XUMHUIECKHE CBOWCTBA OKCHIIOB.
[TonyyeHnne OkcHIOB.

OcHoBanus. Kinaccugukanus ocHOBaHHN: METOYH U HEPACTBOPUMBIC OCHOBaHHWsA. HoMeHKIaTypa ocHoBaHMA. Du3nueckue
W XMMHYECKHE CBOMCTBA OCHOBaHMM. [lomydyeHne ocHOBaHUIA.

Kucnorsr. Kinaccudukarms kucior. Homenknarypa kucior. @u3ndeckue M XUMHYECKHE CBOMCTBA KUCIIOT. P ak THBHOCTH
metaiutoB H. H. bekerosa. [lonyyenue KUCnor.

Comu. Homenknarypa coneii. @uznueckrne U XMMHIECKHE CBOMCTBaA coneid. [lomyduenne coneit.

I'enernueckas cBsi3b MEXIy KjaccaMy HEOPraHMYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBCHHOE ONpE/ICICHIE COACPXKaHMs KHCIOpPOAa B BO3AyXE, IMONyUYCHHE, COOMpaHWE, PACIIO3HABAHUE W HM3YUCHHE
CBOWCTB KHUCIIOpOJAa, HaOJI0A€HUE B3aMMOJACHCTBHUS BELIECTB C KUCIOPOIOM W YCJIOBUS BO3SHMKHOBEHHUS M NPEKPALLEHUS
ropeHus (oxkapa), 03HAKOMIICHHE ¢ 00pa3l[aMH OKCHJIOB M OITMCAHUE WX CBOKMCTB, MOJyYEHHE, COOMpaHue, paclOo3HaABaHHUE U
W3y4YEHHE CBOMCTB Boaopona (ropeHue), BzaumojeicTBue Bojopoaa ¢ okcugoM Menu (I1) (Bo3MoxHO uCHOIB30BaHHE
BUJIEOMATEepHANIOB), HaOIOJeHHe 00pa3loB BEUIECTB KOJIWYECTBOM 1 MOJb, HCCIEAOBAaHHWE OCOOEHHOCTEH pPacTBOPEHUS
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BEIIECTB C Pa3lIU4YHOM pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PAaCTBOPOB C ONpEAENEHHOH MaccoBOil Aoneil pacTBOPEHHOro
BEIIECTBA, B3aUMOAEICTBUE BOABI C MeTa/ulaMM (HATpueM M KajblueM) (BO3MOXKHO MCIONb30BaHHE BUAEOMATEPUATIOB),
UCCIIeJOBaHUE 00pa3llOB HEOPraHUUYECKUX BEIECTB Pa3lMYHbIX KJIACCOB, HAOMIOACHHE M3MEHEHUs OKPACKU HHIUKATOPOB B
pacTBOpax KHUCIOT U IIenouei, u3ydeHue B3aumojercTBus okcuga Meau (Il) ¢ pacTBopoM cepHOI KHCIOTBI, KHCIOT €
MeTajlaMM, peakluil HeWTpanu3aluu, MOMydeHUE HEpacTBOPUMBIX OCHOBAHUI, BBITECHEHME OJHOIO METajlla IPYyTUM U3
pacTBOpa COMNHU, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a7a4 0 TeMe «BakHele Ki1acchl HEOPraHMYECKUX COCAUHCHUID.

Hepuoaunuecknii 3axon u Ilepuoanyeckas cuctemMa Xumudecknx 3jaeMeHToB JI. M. Menaeseesa. CTpoeHue aTOMOB.
Xumuyeckasi cBsi3b. OKUCJIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

IlepBrle MOMBITKM KIACCH(UKALMN XMMHYECKHX 3J€MEHTOB. lIoHSATHE O Tpymmax CXOAHBIX 3JEMEHTOB (ILENOYHbIE U
IIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOreHbl, MHEPTHBIC TIa3bl). DJIEMEHTHI, KOTOphle 00pa3yloT aM{QOTEpPHbIC OKCHUABI U
THUAPOKCHUJIBI.

ITepunonnueckuii 3akoH. Ilepuoamueckas cucrema xumuyeckux sinemeHToB J[. M. MenneneeBa. KoporkomnepuonHas u
JnuHHONepuoaHas ¢opmMel [lepuoanyeckoil cucrembl xumudeckux vieMeHToB . M. MenneneeBa. Ilepuonsl u rpymmsl.
dusnyeckuit CMBICI HOPSAKOBOI0 HOMEPa, HOMEPOB NEPHOAA U TPYIIIBI HIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. OnekTponsl. CTpoeHUE 3MEKTPOHHBIX 000JI04eK aTOMOB NepBbIx 20
xuMudeckux siemeHToB llepuomnueckoit cuctemsl . M. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO 3JIEMEHTA MO €ro
nonoxenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I N3MCHCHUA painyCa aTOMOB XUMHUYCCKUX JJICMCHTOB, MCTAJINIMYCCKUX U HEMCTAJJIUYICCKUX CBOMCTB 1O
rpyImnaM 1 nepruoaam.

3nauenue [lepuoguueckoro 3axoHa u [lepuoquueckoil CHCTEMBI XMMUYECKUX JIEMEHTOB JJISl pa3BUTHS HAYKU U IPAKTUKU.
J. U. MenneneeB — y4€HbII U rpakJaHUH.

Xumuueckas cBsizb. KoBaneHTHas (MOJIApHAsI W HEMOJNSPHAS) CBS3b. DJEKTPOOTPULIATEIEHOCTh XUMHUYECKUX 3JIEMEHTOB.
WNonnas cBs3b.

Crenennr okucieHus. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIE peaKkiuu. HpOHCCCBI OKHCJICHHUSA H BOCCTaHOBJICHHS.
OxkucnuTeny 1 BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHrne oOpasIoB BEIICCTB METAJUIOB M HEMETANJIOB, B3aWMOEHCTBHE THIPOKCHIA ITMHKA C PACTBOPAMHU KHCIOT H
IIeI04YeH, IPOBEICHNE ONBITOB, MILTIOCTPUPYIOIIUX IPUMEPBI OKHCINTENbHO-BOCCTAHOBUTENBHBIX peaklnil (TopeHne, peakiiu
pa3IoXKEHUsI, COCTMHEHUS).

Mescnpeomemnuie ceazu

Peanuzanmst MeXXIIpeIMETHBIX CBSI3€H IPH M3YUYCHUH XMMHUH B 8 KJIACCE OCYIIECTBILSICTCS Yepe3 MCIOIb30BAaHME KaK OOIMINX
€CTECTBEHHO-HAYYHbIX IIOHATHM, TaK M IOHATUM, SBJIAIOLIMXCA CUCTEMHBIMU JUIsl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-
Hay4yHOI'O IIUKJIA.

OOmme ecrecTBEHHO-HAy4YHBIC IMOHSTHS: HAYYHBIA (DAaKT, THUIIOTE3a, TEOpHsl, 3aKOH, aHAJN3, CHHTE3, KJIACCHU(UKAIIHS,
MEPUOANIHOCTH, HAOIIOICHNE, SKCIIEPIMEHT, MOJICIIMPOBAHHE, H3MEPEHHE, MOJICITh, SIBJICHHUE.

®dusuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIbI, PaJUOAKTUBHOCTb, MOJEKYJa,
AIIEKTPUYECKIHA 3apsil, BEHIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (PM3MUYECKUE BEIUYHHBI, CIWHUIIBI
HU3MEpEeHus1, KOCMOcC, IJIaHeThl, 3BE31b1, ConHIe.

Buonorus: ¢porocunTes, Mpixanue, onochepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEPATBI, TOPHBIE TOPOABI, IOIE3HBIE HICKOITAEMbIE, TOIIIIBO, BOIHBIE PECYPCHI.
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BeumecTBo U xXUMHYecKasi peaKus

[Tepnommueckuit 3akon. Ilepmomnueckast cuctema xumudeckux snemeHToB JI. WM. MenneneeBa. CTpoeHuEe aToMoB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOICTB XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJlus, KAJIbLUA U UX COEIUHEHUN B
COOTBETCTBUU C MOJIOKEHUEM JIeMEHTOB B Ileproauueckoil cucteMe 1 CTpOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOM CBA3M. THIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTh CBOICTB BELIECTBA OT
TUIA KPUCTAIIMYECKON PEIIETKU U BUJAa XUMUUYECKON CBS3U.

Knaccudpuxanus n HOMEHKIATypa HEOPraHUIECKUX BEIIECTB. X UMHUECKHAE CBOMCTBA BEIIECTB, OTHOCSAIINXCS K Pa3IHIHBIM
KJIacCcaM HEOPraHMYeCKUX COSIUHEHUN, TeHeTUYeCKasl CBA3b HEOPraHUYECKUX BEILECTB.

Knaccugpuxanus XUMAYIeCKIX peakuii 10 pa3THIHBIM IIPH3HAKaM (IT0 YHCITY U COCTAaBY YYACTBYIONINX B PEaKIIUHU BEIIECTB,
M0 TEIJIOBOMY 3(PQEKTy, MO W3MEHEHHUIO CTEIECHEH OKHUCICHHS XHMHYECKHX DIIEMEHTOB, 10 OOPaTHMOCTH, IO YYacCTHIO
KaTajaM3aTopa). DK30- U SHJOTEPMUUECKUE PEeaKUU, TEPMOXUMUUYECKIE YPABHEHUS.

[ousTHE O CKOpOCTH XUMIUYECKOH peakiun. [lorstie 06 0OpaTUMBIX M HEOOPaTUMBIX XUMHUYECKUX peakuusx. [loHsATHE O
TOMOT'€HHBIX U F€TePOreHHbIX peakuuax. [lonstue o katanuse. [lonsTue o xumuueckoM paBHoBecuu. DaKTOpHI, BIAUSIOMINE Ha
CKOPOCTb XMMHUYECKOH peaKLUU U MOJI0KEHHE XUMUYECKOI'O paBHOBECHSI.

OKUCITUTENbHO-BOCCTAHOBUTENBHEIE  PEAKIINH, DJICKTPOHHBI OalaHC OKHCIUTEIHLHO-BOCCTAHOBUTENBHON —PEaKIIHH.
CocTaBieHne ypaBHEHHI OKHCINTEIEHO-BOCCTAHOBUTEIBFHBIX PEAKIHi C MCIIONB30BAHIEM METO/Ia 3JIEKTPOHHOro OajaHca.

Teopust 2MEKTPOTUTUUECKON AUCCOLUALMU. DIIEKTPOIUTH U HEANEKTPOIUThl. KaTHOHBI, aHHOHBI. MeXaHU3M AKCCOLUAIU
BEIIECTB C Pa3INIHBIMU BHIAMU XUMHUYECKOU CBs3u. CTerneHs mucconuanui. CHTbHBIC U CIA0BIE DIIEKTPOIUTEI.

Peaxnuu nonHoro ooMeHa. YcnoBusl IPOTEKaHUS peaklUil HOHHOro 0OMEHa, MONHbBIE U COKpPAILEHHbIE HOHHBIEC YPaBHEHUS
peakiuid. CBOHCTBAa KHCIIOT, OCHOBAaHHH M COJied B CBeTe MPEICTaBICHHH 00 3IIEKTPOIUTUYECKOH JNUCCOLUAIIUH.
KauecTBeHnHbIe peakuuu Ha HOHBL. [ToHsATHE O ruAponu3e conei.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C MOJICNISIMH KPHCTaJUIMYECKUX PEIETOK HEOPraHWYECKHX BEIECTB — METaUIOB M HeMeTalIoB (Tpadura U
aJiMasa), CIIOXKHBIX BEIecTB (XJIOpHIa HaTpusl), UCCIEI0BaHHE 3aBUCHMOCTH CKOPOCTH XHMMHUYECKON PEeaKIMH OT BO3JCHCTBHUS
pasIHYHBIX (aKTOPOB, HCCIEAOBAHNE HIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoLlecca AUCCOLUALNH KHCIIOT, Ieoue 1
coseil (BO3MOXKHO HCIIONIb30BaHKE BHJIEO MaTEPHalIOB), MPOBEISHHE OIBITOB, MIUIIOCTPUPYIOIINX IPU3HAKH HPOTEKAHHS
peaxiuii HOoHHOrO oOMeHa (oOpa3oBaHKeE OcajKa, BBIICNICHHE ra3a, 00pa3oBaHUe BOJBI), OIBITOB, HILTIOCTPUPYIOLIUX MTPUMEPEI
OKHCITUTEIIbHO-BOCCTAaHOBHUTEIIFHBIX PEAKLUi (TOpeHHe, peaKkilMy pa3JIoxKeHHs, COeJUHEHNs), PACIIO3HABAHUE HEOPraHMYECKIX
BEILIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEaKIMi Ha HOHBI, PEIIeHNE SKCIIEPHMEHTAIBHBIX 3a71a4.

HemeTayuibl 1 X cOeAMHEHUS

OO6mas xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHMS aTOMOB, XapaKTepHbIE CTeleHH okucieHus. CTpoeHue u
(u3nYecKkre CBOMCTBA INPOCTHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOMCTBA Ha IpuUMepe Xjopa (B3aUMOJCHCTBUE C
MeTaJulaMM, HEMETAIIIaMHy, Ienodamu). XnopoBogopoa. CossiHasi KUCIIOTa, XMMUYECKHE CBOICTBA, MOTy4YeHHE, IPUMECHEHHE.
JlejicTBrE XJ10pa ¥ XJIOPOBOJOPO/Ia HA OpraHU3M uelloBeka. BaxkHelme XIopuIbsl 1 UX HaX0XkJCHUE B IPUPO/IE.

OOmas xapakrepuctrka simeMeHToB VIA-rpynmnsl. OCOOGHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE CTEHEHH OKUCIICHUS.
Crpoenue 1 usMueckue CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPO/a U Cepbl. AJUIOTPOITHBIE MOAU(DHKAIIMN KUCIOPOJa U CEepBbI.
Xumuueckue cBorictBa cepbl. CepoBOAOpOA, CTpoeHMe, (u3nueckne H XUMHYeckHe cBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHast KHMCIOTa, (U3MUECKHEe M XMMHMUYECKHe CBOiicTBa (00IIMe Kak HMpeACTaBHTEINS
KJlacca KHUCNOT U CHeru(uuecKre). XMMUUYECKHE PEakiuy, JekKallie B OCHOBE MIPOMBIIIJICHHOTO CII0C00a MONyYeHHs CEPHON
kucnotsl. [Ipumenenue cepHoil kucaoTsl. Conu CepHOM KUCIIOTHI, KaUeCTBEHHAsI peakius Ha cyiab(ar-noH. HaxoxaeHne cepsl
u e€ CoeAMHEHUI B TpHpoje. XMMHUYECKOe 3arpsi3HEHUE OKpYXKalolleil cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIC JOXIH,
3arpsi3HEHHE BO31yXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAICHHS.

OOmas xapakrepuctika siaeMeHToB VA-rpynmbl. OCOOGHHOCTH CTPOEHHs aTOMOB, XapaKTEPHBIE CTENEHH OKUCIICHUS.
A3O0T, pacmpocTpaHeHHe B Tpupoje, (pusmdeckue W XUMHYECKHE CBOMCTBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro
(u3IUecKue U XMMUYECKHE CBOWCTBA, MOMydeHUE U IpuMeHeHne. Comu aMMOHUS, UX (U3MYECKUE U XMMUYECKHIE CBOICTBA,
MMPUMCHCHUE. KauecTBennas pCaknusa Ha HOHBI aMMOHMUS. A3oTHas Kuciora, cé IMOJIy4YC€HUE, (bI/ISI/ILIeCKI/Ie U XUMHNYCCKHEC
cBoiicTBa (0OIIME KaK MpPEICTaBUTENs Kiacca KHCIOT M cnenuduyeckue). Vcrnoiap3oBaHHe HUTPATOB M COJied aMMOHHS B
Ka4ecTBE MMHEPANbHBIX yHOOpeHni. XHWMHYECKOe 3arpsi3HEHHE OKPY)KAIOIIeH cpeipl COCAWHCHHMSAMH a30Ta (KHCIIOTHBIC
JIOXIH, 3arps3HCHHE BO3[IyXa, MO4YBBl U BomoémoB). Doctop, ammorpomHbie Momudukaruu (ochopa, Quznyeckue u
xuMmudeckre cpoiictBa. Okcua ¢ocdopa (V) u dochopHas kucimora, GU3NUIECKHE U XUMUUIECKHE CBOMCTBA, MOMyJYECHHE.
HcnonszoBanue pochaToB B kauecTBe MUHEPATBHBIX YIOOPCHUH.

OO6mas xapaktepuctuka 31eMeHTOB |VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTENICHH OKHCIICHHS.
VYriaepon, amaoTporHbIe MOAM(UKAIINN, PACIPOCTPaHEHHE B NMPHUPOAE, (U3MUECKHEe W XMMHYECKHE CBOWUCTBA. AICOPOITHSL.
KpyroBopor yriepona B mpupome. OKcuipl yriepona, Ux (U3HYECKHMEe M XHMHUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC
OpraHM3MBbl, TOJYYEHHE W TNPUMEHEHHE. DKOJOTMYeCKHe NpoOJIeMbl, CBsi3aHHbIE C okcuaoMm yriepoaa (lV), rumoresa
r7100aJIbHOTO MOTEIUICHHS KJIMMAaTta, MapHUKOBBIN d(¢deKT. YTonpHAas KHCIOTa U €€ COMM, MX (M3MUECKHEe W XHMHYECKHE
CBOHCTBa, MONydeHHE W HpuMeHeHune. KadecTBeHHas peakuns Ha KapOOHAaT-moOHBL. lcnomb3oBaHue KapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIUIEHHOCTH B CETILCKOM XO035ICTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHWYECKUX BEIIECTBAX KAK O COSNMHEHUSIX yriiepona (MeTaH, 3TaH, STWJICH, alleTHJICH,
9TaHOJ, TNIMIEPHUH, YKCYCHAs KHcnoTa). [IpuponHble MCTOYHUKH YTIIEBOAOPOIOB (YTOib, IPUPOAHBINA Ta3, He(PTh), TPOTYKTHI
ux repepabotku (OCH3HMH), UX POJb B OBITY M NMPOMBINUICHHOCTH. [IoHATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriieBoJax — M UX POJIH B )KHU3HU YeNOBeKa. MaTepraabHOE SIUHCTBO OPTaHMYECKUX U HEOPTaHIMUECKUX COSANHEHHUH.

KpemHwnii, ero ¢puszndyeckne 1 XUMUYECKAE CBOWCTBA, TOMydYeHue U npuMeHenne. CoelMHEeHUsT KpeMHHUS B ripupoze. O0rmme
npencrapieHus 00 okcuae kpeMuus (1V) u kpemuaueBoit kucinore. CHIIMKATHI, HX HCIIOIB30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
BaxHeifimme cTpouTeNbHBIE MaTepHUalbl: KepaMHKa, CTEKIO, IIEMEHT, OeToH, ene300eroH. [IpobieMbl Oe30macHOTo
HCIIOJIb30BAHNUS CTPOUTEIHHBIX MAaTEPUAIIOB B TIOBCETHEBHON YKU3HU.

Xumuueckuil Ixkcnepumenm:

H3y4eHrne OOpa3IOB HEOPraHWMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, HPOBEICHUE KAUECTBEHHBIX pEaKIdil Ha
XJIOPUI-UOHBI M HAOMIOJEHHE NPH3HAKOB WX IIPOTEKAHWUS, OIBITH, OTpakalomme (QU3NYecKHe M XUMHUYESCKHE CBOHCTBA
TaJloTEHOB M WX COCNTUHEHUH (BO3MOXKHO HCIIONB30BAaHUE BHICOMATEPHANIOB), O3HAKOMJIEHHE C O0pas3laMu XIJIOPHIOB
(ranmoreHuioB), O3HAKOMJIEHHE C OOpa3laMH cepbl U €€ COeAUHEHUSMH (BO3MOXKHO HCIIONB30BAaHHE BHICOMATEPHUATIOB),
HaOJIOIeHHEe TIporiecca OOYTIIMBAHUS caxapa IO NeHCTBHEM KOHIICHTPUPOBAHHOW CEpHOIM KUCIOTHI, U3y9eHUE XMMUYIECKUX
CBOWMCTB pa30aBIICHHOW CEpHOW KHCJIOTHI, TIPOBEICHHE KaUeCTBEHHOW pPEeaKIMK Ha CyJIb(paT-HOH M HAOIIOJICHUE TTPU3HAKA ¢
MPOTEKaHMs, O3HAKOMIJICHHE C (PM3MUYECKHMH CBOHCTBaMH a3oTa, (ochopa M UX COCOUHEHUH (BO3MOKHO HCIIONB30BAHHUE
BHJICOMATEPHAIIOB), 0OpaslaMu a30THBIX M (HOcHOpHBIX yIOOpCHHH, MONMydYeHHE, COOMpaHHE, paclo3HaBaHHE M U3ydCHHE
CBOMCTB aMMHaka, IPOBEICHWE KAYCCTBCHHBIX pEaKIWid Ha HMOH aMMOHHS M (ochaT-MOH W HM3yYCHHE NPU3HAKOB HX
MPOTEKaHMs, B3aUMOACHCTBHE KOHIEHTPHPOBAHHOM a30THOM KHCIOTHI C MeOpio  (BO3MOKHO — HCIIOIB30BAHHE
BHJICOMATEPHAJIOB), U3yUCHUE MOJENCH KPUCTAIUIMUECKAX PEIIETOK anMasa, rpaduTa, GpyiuiepeHa, 03HaKOMIICHHE C TIPOIECCOM
a/icopOIMM  PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M yCTPOHCTBOM IIPOTHMBOrasa, IIONydeHHE, COOHMpaHUe,
pacrio3HaBaHHWE M M3YYeHNE CBOWCTB YTJIEKHCIIOTO ra3a, IPOBEIeHNEe KaUeCTBEHHBIX PEaKINii Ha KapOOHAT M CHIIMKAT-HOHBI U
W3y4YeHWe TPU3HAKOB MX MPOTEKaHWS, O3HAKOMIIEHHE C TPOAYKIHMEH CHIMKAaTHOW TPOMBIIIJIEHHOCTH, pelIeHue
AKCIIEPUMEHTANBHBIX 33124 110 TeMe «BakHeHIe HeMeTauTbl ¥ UX COSTUHECHUSD).

MeTasibl 4 UX COeTHHEHHUS

OOmas xapakTepHCTHKAa XMMHYECKHUX JJIEMEHTOB — METaJUIOB HA OCHOBAaHMM WX mosoxeHus B [lepmonmmueckoi cucreme
xumudeckux anemenToB . Y. MenneneeBa u ctpoenns aromoB. CTpoeHHe MeTaiyioB. MeTasumiueckas CBsA3b U MeTaIHIecKast
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KpUCTAJUTMYECKAsT PEIETKA. OJEKTPOXUMUYECKHN psJl HaNpsDKeHW MeTauioB. Du3nMdeckrue W XUMHYECKHE CBONCTBA
MeTaysioB. OOmue crnocoObl momyuyeHus: MeTayyioB. [IoHSATHE O KOPPO3WM METaIOB, OCHOBHBIE CHOCOOBI 3alllUTHI UX OT
koppo3uu. CriaBbl (CTalib, YyTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[llenounbie MeTamel: nonoxeHue B Ilepronnueckoi cucreMe xumuueckux aeMeHToB [[. . MenneneeBa, cTpoeHue Ux
aTOMOB, HaXOXKJeHHE B Ipupozae. Pu3ndeckue U XMMUUECKHe CBOMCTBA (Ha nmpuMepe HaTpus U Kanus). OKCHIIBI U TUAPOKCHIBI
HaTpus U Kanus. [IpuMeHeHne MenoyHbIX METAJIOB U UX COeIMHEHMIA.

[IlenmoyHo3eMenbHBIE METAIIBI MATHUM M KaJbLM: TTo0KeHHe B Ilepronnueckoil cucreme XxuMudeckux aiemeHToB Jl. 1.
MenpzeneeBa, CTpoeHHE WX aTOMOB, HaxOXJeHHE B mpupope. Ousnueckue MU XUMHUYECKHE CBOWCTBA MarHUS W KaJbLUS.
Baxneiimme coequHeHns Kanblus (OKCUI, THIAPOKCUI, coiH). JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHHSI.

AmoMuHuii: monoxeHue B llepmomuyeckoil cucteme xumuueckux snemeHToB Jl. M. MeHpeneeBa, cTpoeHHE aToma,
HaxoxJeHue B mpupoae. dOusznueckne U XMMHYECKHE CBOWCTBA amoOMUHUS. AMGDOTEpHbIE CBOMCTBA OKCHIIA M THAPOKCHIA
AJTFOMHUHUS.

Kenezo: monoxenue B Ilepmonmueckoil cucreme xumuueckux osnemeHToB JI. M. MeHnaeneeBa, cTpoeHue aroma,
HaxoxJeHue B npupoje. Puznueckne U XMMUYECKHe CBOWMCTBa xemne3a. OKCHIbI, THIAPOKCHABI U conu xene3a (1) u xenesa
(1), ux cocras, CBOWCTBA U MONyIECHHE.

Xumuueckuii IKcnepumenmn:

O3HAKOMJIEHHE ¢ 00pa3llaMd METaJJIOB W CIUJIABOB, UX (PU3MUECKUMH CBOMCTBAMH, W3YUYEHHUE DE3yJNbTaTOB KOPPO3HH
METaJIJIOB (BO3MOXHO MCIOIh30BAHNE BHIEOMATEPHAIIOB), OCOOEHHOCTEN B3aUMOJICHCTBHSI OKCUIA KaNbLUs U HATPHS C BOJOU
(BOBMOXKHO UCIIONB30BaHUE BHUIEOMATEPUAJIOB), HCCIIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Mpollecca TOPEHHs XKee3a B
KHCII0poze (BO3MOXKHO UCTIONB30BaHNUE BUICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIIMii HA HOHBI: MArHUS,
KallpIysl, anroMuHUs, 1uHKa, keneza (lI) u xemesa (111), memu (Il), HaGnaromeHne W omucaHWe MPOLIECCOB OKpAIIMBAHUS
MJaMEHH HOHAMU HATPHsl, Kalus M Kajblus (BO3MOXXHO HCIIOJIB30BAaHUE BHJICOMATEPHANIOB), HCCIENOBaHUE aM()OTEPHBIX
CBOWCTB THJIPOKCHIa AJTFOMUHHUS U THAPOKCHA IIMHKA, PEIICHHE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelue MeTabl 1
HUX COCIUHCHUS.

XMMUSI U OKPY/KAIOIIAS cpefa

BemectBa u MaTepuainbl B TOBCEIHEBHOM KU3HU YeIOBeKa. be3omnacHoe UCTIONb30BaHNE BEIIECTB U XMMHUECKUX PEAKIIUN B
ObITy. [IepBas MOMOIIb TPH XMMHYECKUX OXKOTaX U OTPaBICHUSIX.

XUMHYECKOe 3arpsi3HCHHE OKpY)Kalollel cpensl (IpenenbHas JOIMycTUMasi KOHIIEHTpanus BemecTs, aaiee — [1/1K). Pomb
XUMHH B PEIICHUH KOJIOTUYECKHX TPOOIeM.

Xumuueckuil Ikcnepumenm:

M3ydeHue 00pa3oB MaTEepUAIOB (CTEKIIO, CTUIABBI METAJUIOB, TTOJTMMEPHBIC MATEPHAIIBI).

Mescnpeomemnuie ceazu

Peanuzanmst MeXpeIMETHBIX CBSI3EH NP U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBISICTCS Yyepe3 MCIOJIb30BaHWE KaK OOLTHX
€CTECTBEHHO-HAYYHBIX MOHITHM, TaK W TOHSTUN, SBISIONIUXCS CHUCTEMHBIMH [UIsl OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOT'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IMOHSTHSA: HaydHbId (DaKT, THUIOTE3a, 3aKOH, TEOPHUs, aHAIMU3, CHHTE3, KIACCH(HKAIIHS,
MePUOIMIHOCTh, HAOIIOJCHUEe, JKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEpPEHHE, MOJeNb, SBJICHUE, IAPHUKOBBIA S(PQeKT,
TEXHOJIOTHSI, MaTepUATIbI.

®dusnka: MaTepusi, aTtoMm, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIWA, HW30TOIbI, PAJUOAKTHBHOCTH, MOJEKYa,
ANIEKTPUUYECKUH 3apsijl, MPOBOJHUKH, TOITYIPOBOJHUKH, AUIJICKTPUKH, (HOTOIJIEMEHT, BEHIECTBO, Telo, 00bEM, arperatHoe
COCTOSIHHE BEIECTBA, ra3, PacTBOP, PACTBOPUMOCTD, KPUCTAIUTMYECKAs PEIIETKA, CIUIABbI, (PU3MYECKUE BEITHMYUHBI, CIUHHUIIBI
HW3MEpPEHUs, KOCMIYECKOEe TIPOCTPAHCTBO, TUIAHETHI, 3BE3 b1, CONHILE.

Buonorus: dhorocunres, npixanue, onochepa, IKocHcTeMa, MUHEPAIBHBIC YIOOPEHUS, MUKPOIJIEMEHTHI, MaKPO3JIEMEHTHI,
MMUTaTEIIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE ITOPOJIBI, TTOJIE3HBIC HCKOTIAeMbIE, TOILTUBO, BOIHBIC PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOTPAMMBI 110 XMMHUU HA YPOBHE OCHOBHOI'O
OBILIEI'O OGPA3OBAHUA

JJMYHOCTHBIE PE3YJBbBTATDI

JInuHOCTHBIE PEe3yNIbTaThl OCBOSHHUS MPOrpaMMbI OCHOBHOT'O OOIIEro 0Opa30BaHUs JOCTHTAIOTCS B XOIE OOYYCHHS XUMHH B
€IMHCTBE y4eOHOM M BOCIHMTATEIBHOW JEATEIILHOCTH B COOTBETCTBUHU C TPAJUIMOHHBIMUA POCCHHCKHMMH COIMOKYJIBTYPHBIMUA H
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPHHSTHIMH B OOIIECTBE IPaBUJIAMHA W HOpMaMH TIOBEACHHUS U CITIOCOOCTBYIOT MPOIECCam
CaMOITO3HAHMS, CAMOPA3BUTHS W COITHATU3AIHH 00yJarOIIHXCS.

JInuHOCTHBIE pPE3yNbTaThl OTPAXKAKOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOH ITO3UTHBHBIX IEHHOCTHBIX
OpUEHTALIMU ¥ pacIIUpEeHHUE OIbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTHYECKOr0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIHTYPHOMY, MCTOPHYECKOMY U HAYYHOMY HACIIEUIO, TIOHUMAHUS 3HAYCHUS
XUMHYECKOH HAyKd B SKH3HH COBPEMEHHOrO OOIIECTBA, CIIOCOOHOCTH BJaJeTh JOCTOBEPHOH HH(MOpMAIUMEdl O MepeaoBhIX
JOCTHDKEHUSAX ¥ OTKPBITHSIX MHPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U
001I1eCTBA;

2)rpa:kIaHCKOro BOCIUTAHUS:

MPE/ICTABIIEHUSI O COIMAJIBHBIX HOpPMax W TMpaBUJiaX MEXKIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTHBE, KOMMYHHKATHBHOUN
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOM, y4eOHOUCCIIEe0BATEIbCKOM, TBOPUECKON U APYTHX BUIAX ACATEIbHOCTH, TOTOBHOCTH
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K pa3HOOOpa3HOW COBMECTHOW [ESATENbHOCTH MPU BBINOJIHEHWU y4eOHBIX, MO3HABATEJbHBIX 3a/lad, BBIMOJIHEHUH XUMHUYECKUX
JKCIEPUMEHTOB, CO3JaHUH y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOILIM B MPOLECCE ITON y4eOHOi
JeSITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBENIEHHE M MOCTYNKH CBOMX TOBAapHUIIEH C MO3UIMH HPABCTBEHHBIX M MPAaBOBBIX
HOPM C y4€TOM OCO3HAHMSI [TOCTIEICTBUI MOCTYIKOB;

3)11eHHOCTH HAYYHOT'0 O3HAHMSA!

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE U XMMUYECKOH peaklnu, COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl W COCTaBJSIOIIME OCHOBY [UIsi TOHMMAaHHUS CYIIHOCTH HAay4YHOM KapTHHBI MHpa, MpeAcTaBieHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUA MPUPOIBI, B3aUMOCBA3SIX 4YeJOBeKa C NPUPOIHON cpemoil, O PO XUMHH B TO3HAHHU OTHX
3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHbIE MOTHBBI, HAIlpPaBICHHbIE Ha TIONYYCHHE HOBBIX 3HAHMHA IO XHMHUH, HEOOXOOUMbIE i1 OOBSCHEHUS
HaOJII0JaeMbIX MPOLIECCOB M ABJICHUH, TTO3HABATENbHOW, HHOOPMAIITMOHHOW M YUTATENIbCKOW KYJIBTYpHI, B TOM YHCJIE HaBBIKOB
CaMOCTOATENIbHOW paboThl ¢ YYeOHBIMH TEKCTaMH, CIpPaBOYHOW JUTEPATypOd, IOOCTYIHBIMH TEXHMUYECKHUMH CPEICTBAMHU
WH(pOPMAIIIOHHBIX TEXHOJIOTHA;

WHTEpEC K OOYYEHHI0 M TIO3HAHUIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa3OBaHUIO, MPOEKTHOW H
HCCIIEZIOBATENbCKON IESTEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBIIEHHOCTH U YPOBHS 00YYEHHUS B JaJbHEHUIIEM;

4)dopMupoBaHuA KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH J>XU3HHU, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 37I0POBBIM 00pa3 KU3HH,
OCO3HAaHHUE MOCIIEACTBUI U HENPHUATHE BPEAHBIX MPUBBIUEK (YIMOTPEONECHUS aJKOTojsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH
coOr0IeHUs TIpaBUII OE30MaCHOCTH MTPU OOPAIICHHH ¢ XUMHUYECKUMU BEIIECTBAMHU B OBITY M pealibHON KU3HU;

5)TpynoBoro BocnmuTaHus:

WHTEpEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuid W Tpyla Pa3iiuyHOrO pojia, YBaXEHHE K TPYyAy M pe3ylbTaTaM TPYAOBOU
ACATCIIbBHOCTH, B TOM YHCJIC Ha OCHOBEC NMPUMCHCHHA NMPECIAMCTHBIX 3HAHUI IO XUMHHU, OCO3HAHHBIHI BI)I60p HH,Z[I/IBI/I,Z[yaHI)HOﬁ
TPAEKTOPUH MPOIOIIKESHHUS 00pa30BaHUS C YIETOM JTMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH, YCIIENTHON MPOPECCHOHATLHON JCATEILHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aallTHPOBATHLCS B
podeCCHOHAILHOM CpejIe;

6)3K0J10TrMYeCKOr0 BOCITUTAHMS

9KOJIOTUYECKH IIeJIeco00pa3Hoe OTHOIICHHE K MTPUPOIC KAK HCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE
IIEHHOCTH 37I0POBOTO M 0€30IMacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY
3JI0POBBI0, OCO3HAHHE IIEHHOCTH COOJFOICHUS TTPaBHII OE30IIACHOTO TIOBEACHUS MPH paboTe ¢ BENeCTBaMH, a TAKXKE B CUTYaIUsX,
YIPOXKaIOIIMX 300POBbIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TPHMEHATh 3HAHWSA, TOJNydaeMble MPU H3YyYCHHU XWMHUH, U PEIICHUS 3a/1a4, CBSA3aHHBIX C OKpY’KaromeH
MPUPOTHON CPEeNoW, IS MOBBIMICHUS YPOBHS KOJIOTHYECKON KYJIBTYpPBI, OCO3HAHUS TTIOOAJIBHOTO XapakTepa SKOJIOTMYECKUX
mpoOJieM U ITyTed MX PEHICHUS MOCPEICTBOM METOIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOACTBOBATHCS MM B
M03HABATEIHFHOW, KOMMYHHUKATUBHOMN U COIIMATBHOMN MTPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe merampeaMETHBIX Pe3yJIbTaTOB BBIACIAIOT 3HAYMMEIC I (POPMHPOBAHUS MHPOBO33PEHHUS OOIICHAYYHBIC ITOHSTHUS
(3aK0H, TEOpHsI, IIPUHITUIL, THITOTE3a, (PaKT, CUCTEMA, IIPOIECC, IKCIIEPUMEHT U IPYroe.), KOTOPBIe HCIONB3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4eOHBIX IIpPEeAMETax W MO3BOJIIOT HAa OCHOBE 3HAHWH M3 THX MPEAMETOB (POPMHUPOBATH MPEACTABICHHE O LIEIOCTHON
HAy9YHOW KapTHHE MHpa, U YHUBEpPCaJIbHbIC yIeOHbIC NeUCTBUS (TI03HABAaTEIbHBIC, KOMMYHHKATUBHBIE, PETYJSTHBHEIE), KOTOPHIE
obecreanBaioT (HOPMHUPOBAHIE TOTOBHOCTH K CAMOCTOSITEIEHOMY IUIAHHPOBAHHIO U OCYILIECTBICHUIO YIeOHON AeSTEILHOCTH.

Ilo3naBaTe/ibHbIE YHHBepcaabHble y4eOHbIe qelcTBUSA

ba3oBble Joruyeckue aeicTBUA:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS NP OCBOCHUM 3HAHMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATHUH
(BBLIENIATh MX XapaKTepHble NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU IOHATUSAMHM), WUCIOJIB30BATH MOHSATHS IS
OOBSCHEHHsT OTACNBHBIX (DAKTOB U SIBIICHWH, BHIOMpPATh OCHOBAHUS W KPUTEPHH IS KIACCH(OUKAIIMA XUMHUYECKUX BEIIECTB U
XAMUYECKIX PpEaKnnii, yCTaHABINBATh IPHUYNHHO-CIEICTBCHHBIC CBS3M MEXKAY OOBEKTAMH H3YYEHUS, CTPOUTH JIOTHYECKHE
paccyxnenust (MHIYKTHBHEIE, IeAyKTUBHBIE, 10 aHAJIOTUHN), AETaTh BRIBOABI U 3aKITIOUCHUS;

YMEHHE IPUMEHATH B IpOILecce IMO3HAHUS MOHATHS (IIPEAMETHBIC M METalpeIMETHBIE), CHMBOINYECKUE (3HAKOBBIE) MOJIEIH,
HCIONIb3yeMBIE B XMMHH, IIPEOOPa3OBHIBATh MIMPOKO MPHMEHSEMbIE B XMMUH MOZIETBHEIC MPEICTaBICHUS — XUMHUECKAN 3HAK
(cuMBOJ 3€MeHTa), XUMHIUECcKas (hopMylia ¥ ypaBHEHHE XUMAYECKON PEeaKIK — IIPH PEIICHUH yIeOHO-IT03HABaTENBHBIX 3a]ad, C
YU€TOM STHX MOJENBHBIX TPEINCTABICHUH BBIABIATH M XapaKTEPH30BATh CYIICCTBEHHBIC MPH3HAKA H3yYaeMBIX OOBEKTOB —
XAMUYECKIX BEIIECTB WM XUMHYECKHX pEaKUWi, BBIBIATH OOIMIHE 3aKOHOMEPHOCTH, NPHYMHHO-CICICTBEHHBIC CBS3H H
MIPOTUBOPEUHS B U3y4aeMBbIX IPOLIECCaX U SIBICHUSX.

Ba3oBble HccienoBareabCcKHe 1eHCTBHUA

YMEHHE HCIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KAuy€CTBE WHCTPYMEHTa IIO3HAHHUS, a TaKKe B KadeCTBE OCHOBBI s
(hOopMHUPOBAHUS TUTIOTE3HI 110 TTPOBEPKE MPABIIIEHOCTH BBICKA3bIBAEMBIX CYKICHHUH;

MPUOOPETEHUE ONBITA 1O TUIAHWPOBAHUIO, OPraHU3AIMK U MPOBEACHUIO YICHUYECKUX JKCIIEPUMEHTOB, YMEHHE HAOIIONATH 3a
XOJIOM TIPOIIECCa, CaMOCTOSTEIBHO IPOTHO3MPOBATH €0 PEe3yibTaT, (GOpPMYyIHpPOBATH OOOOIIEHUS M BBIBOIBI IO PE3YNIbTaTaM
MPOBEAEHHOIO OMBITA, UCCICIOBAHMS, COCTABILITH OTYET O MPOACTAHHON padoTe.

Pabora ¢ undopmanmeii:

yMeHUE BEIONpaTh, aHAJTH3UPOBATH M HHTEPIPETHPOBATH MHOOPMALIUIO PA3INIHBIX BHIIOB M (pOpM MIpeCcTaBICHUS, IO yIaeMyI0
U3 pasHBIX HWCTOYHHWKOB (HAYYHO-TIOMYJSIPHAS JINTEpaTypa XHMHYECKOrO CONCPKAaHWS, CIPABOYHBIC IIOCOOWS, PECYpCHI
UuTepHeTa), KpUTUIESCKU OIIEHUBATH IPOTHBOPEUHBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;
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YMEHHE NPHMEHSTh pPa3IMyHble METOJbl M 3alpoChl IPH IOUCKE W OTOOpe WH(OPMAIMM W COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJUMBIX JUIS BBHIONHEHUS Y4eOHBIX W IMO3HAaBaTEIBHBIX 3a]ay ONPEIeIEHHOTO THIIA, IPHOOpETEHHE OIbITa B 00JNACTH
WCTIOIB30BaHUS HH(OPMAIIIOHHO-KOMMYHUKAaTHBHBIX TEXHOJIOTHH, OBJIQICHHE KYJIBTYPO aKTUBHOTO MCIIONB30BAHUS Pa3IMYHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeICTaBIeHHs HHPOPMAIMM W HWILIIOCTPUPOBATH
periaeMble 3a/1auk HECIIOKHBIMU CXEMaMH, IHarpaMMaMHy, IpyruMu popMamu TpadMK ¥ UX KOMOHHAIIHAMU;

YMEHHE HCIIONB30BaTh U aHAIN3UPOBATh B Ipoliecce y4eOHOH M MCCIIe0BaTEeNbCKOH NeATebHOCTH WH(POPMALIMIO O BIMSHUH
MIPOMBIIIEHHOCTH, CEJILCKOT0 X03HCTBA M TPAHCIIOPTA HA COCTOSHUE OKPY Karolled MPUPOJHON Cpepl.

KoMMyHnKaTHBHBIE YHHBEpPCcATbHbIE yIeOHbIe TeiiCTBHUA:

YMEHHs 3a]aBaTh BOIPOCH! (B XoJe Auanora W (Mjid) JIMCKYCCHH) IO CYILECTBY OOCYXIaeMol TeMbl, (hOpMYIHPOBaTh CBOM
MIPEeIUIOKEHHSI OTHOCUTEIBHO BBITTOTHEHUS TIPETIOKEHHOM 3a/1a4H;

YMEHHUS TIPEACTABIATh TOMYYEHHBIE Pe3yNbTaThl MO3HABATEIBHON AESATENIbHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTaX; IeNnaTh
MPE3CHTAIMI0 PEe3yJIbTATOB BBIMOMHEHUS XHMHUYECKOTO 3KCIEpHMEHTa (J1abopaTOpHOTrO OMbITa, J1abopaTOpHON paboOThI IO
WCCIIEIOBAHUIO CBOMCTB BEIECTB, y4eOHOIO ITPOCKTA);

YMEHHUS Y4eOHOTrO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI IT03HABATEIBHOIN M MCCIIEOBATEIILCKON NeITeIbHOCTH TIPH
pelIeHNH BO3HHUKAIOIINX ITPpo0JIieM Ha OCHOBE Y4&Ta OOLIMX MHTEPECOB U COTIIACOBAHUS MOUINHI (00CYKIeHUs, 0OMEH MHEHHSIMH,
«MO3TOBBIE MITYpPMbI», KOOPIUHALNS COBMECTHBIX JICHCTBUI, ONpeeiIeHne KPUTEPHEB 110 OL[CHKE KaueCTBa BHINOIHEHHOMN paboThI
U IpyTHe).

PeryasiTuBHBIe YHUBepCcAJIbHbIE YUeOHbIE Al CTBHUA:

YMEHHE CaMOCTOSATEJBHO OIpeNessiTh IedH JeSITeNbHOCTH, IUIAHHPOBaTh, OCYLIECTBIATh, KOHTPOJIMPOBATH M  IPU
HEOO0XOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BHIOMpaTh HanOosee 3PQEKTUBHBIC CIIOCOOBI pEIICHUs Y4YeOHBIX H
[I03HaBaTEIbHbIX 33/1a4, CAMOCTOSTEIbHO COCTABIIATE WIX KOPPEKTUPOBATh IIPEAI0KEHHBIN aITOPUTM ACHCTBUI PU BBIOIHEHUN
3a11aH1/1171 C y‘léTOM MOJIYy4YCHHUSI HOBBIX 3HAHUH 00 N3y4aeMbIX 00beKTaX — BCHICCTBAX W pCaKIusAX, OLCHUBATH COOTBCTCTBHUEC
MOJNYYEHHOr0 pe3ylibTaTa 3asiBJICHHOW LIENH, YMEHHE HCIONb30BaTh M aHAJIM3MPOBAaTh KOHTEKCTHI, Ipe/JiaracMblie B YCIOBUH
3aJaHuM.

HPEJAMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yNbTaTOB 10 OCBOSHHUIO 00S3aTENBHOI0 COACPKaHUS, YCTAHOBIGHHOTO JaHHOW (emepanbHOIt
pabouell MPOrpaMMOM, BBIJACISAIOT: OCBOCHHBIC OOYYAlOIIMMHUCSA HAydHbIC 3HAHHUS, YMEHHS W CIOCOOBI JCHCTBUH,
cienuduUeckue JUIss TPEIMETHON o0nacTh «XWMHs», BHJBI JISITEILHOCTH IO TIONYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIPETaIH, IPeodpa30BaHMUIO U MPHUMEHEHHIO B PA3TUYHBIX yYEOHBIX M HOBBIX CHTYaIIHAX.

IIpenMeTHBIe pe3ybTaThl Ha 0a30BOM YPOBHE K KOHIy 00yueHus1 B 8 kiacce:
® PaCKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATUI: aTOM, MOJIEKYJAa, XUMUYECKUI AJIEMEHT, IPOCTOE BELIECTRO,
CJIO’KHOE BEIIECTBO, CMECh (OAHOPOIHASI M HEOAHOPOAHAS ), BAJIEHTHOCTh, OTHOCHTENbHAS aTOMHAs 1 MOJIEKYJISIpHAs Macca,
KOJTMYECTBO BEIECTBA, MOJIb, MOJISIPHAST Macca, MaccoBast JIOJISI XHMHUYECKOT'0 3JIEMEHTA B COCAMHEHHUH, MOJISIPHBII 00bEM,
OKCHJI, KHCIIOTa, OCHOBAHHE, COJb, IIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIICHHUS, XUMUIECKask PeaKIns, KiIacCH(DUKAIH
PEaKIii: peakuy COeTUHEHS], PEaKINH Pa3IOKEHNUs, PEaKI[UU 3aMEIeHHs], pEakIii 0OMeHa, 9K30- U DHAOTEPMUYECKUE
peaxium, TeroBor 3¢ (HeKT peakiuu, siIpo aToMa, dJIEKTPOHHBIN CIIOH aToMa, aTOMHAas OpOUTalb, palnyc aToMa,
XUMUYECKAs CBA3b, NOSIPHAS U HEMOJIAPHAS KOBAJIEHTHAS CBA3b, HIOHHAS CBSI3b, HOH, KATHOH, aHUOH, paCTBOP, MaccoBast
TO7Is BemecTBa (IIPOIeHTHAsT KOHIICHTPAIIHS) B PacTBOPE;
® WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATH 3TH IOHSTHS PU OMHUCAHUM BEILECTB U UX
NpeBpaIlleHUH;
® HCIIOJIh30BATh XUMHYECKYIO CHMBOJIAKY JIJISI COCTaBIIEHUS ()OPMYIT BEIECTB M YPABHEHUI XUMUIECKUX PEAKITHI;
® OMPENENITh BAIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COSMMHEHMSIX, CTETIEHh OKHUCIICHUS YIIEMEHTOB B OMHAPHBIX
COCIIMHEHUSX, PHHAIEKHOCTH BEIIECTB K OMPEAeIEHHOMY KJIacCy COSMUHEHHH 1Mo popMyiaM, BUI XMMIYECKON CBSZH
(xoBayleHTHAs 1 MOHHAS) B HEOPTAaHUYECKUX COSAMHEHUSX;
e packpbiBaTh cMbich Ilepuoanueckoro 3akona Jl. 1. MenzaeneeBa: AeMOHCTPUPOBATh IOHUMAaHUE IEPUOANYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT UX MOJI0KEeHUsI B [lepnonnueckoil cucteme, 3aKOHOB COXPaHEHUS MacChl
BELIECTB, OCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOTaipo;
® ONMHCHIBATh U XapaKTepru30BaTh TabmmuHyto Gopmy [leproamaeckoil CHCTEMBI XUMUYECKHAX 3JIEMEHTOB: pa3indaTh
TIOHSATHSA «TJaBHAs oarpymma (A-rpynmna)» u «mododnast noarpymma (b-rpyrma)y, Maibie 1 OOJbIIHe MePUOIbl, COOTHOCHUTh
0003HaueHMs, KOTOpbIe UMeroTcs B Tabmmie «llepuomuueckas cucrema xumudeckux snemeHToB [, Y. Menneneea» ¢
YHICIIOBBIMHU XapPaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsif A/pa, OOIee YUCIIO SIEKTPOHOB
U pacripefiefieHHe UX 110 SJIEKTPOHHBIM CIIOSIM);
® KJTAaCCH(PUIIMPOBATH XUMUYECKHE IIEMEHTHI, HEOpraHNUECKUE BEIIECTBA, XMMUYECKHE PeaKH (110 YHCITY U COCTABY
YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, 110 TEIUIOBOMY 3P QeKTy);
® XapaKTepHu30BaTh (ONMHUCHIBATE) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAAsl ONUCAHNE
MIpUMepPaMH MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIMX XUMHUYECKUX PEAKIIUI;
® [IPOrHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCKMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOXKHOCTU MTPOTEKaHUS
XUMHYECKUX MPEBPALICHUHN B Pa3INYHbIX YCIOBUSAX;
® BEIYHCIIATh OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI0 JIEMEHTA IO
(dbopmyie coelMHEHHs, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHIO XMMUYECKON peakiuiy;



® [IPUMECHSTH OCHOBHBIE OIIEPAIlU MBICIUTEILHOM IEATEILHOCTH — aHAJIN3 ¥ CUHTE3, CPaBHEHHE, 0000IIeHHE,
CHCTEMAaTH3aIHI0, KJIaCCU(PHUKALINIO, BHISIBICHHE TIPUYMHHO-CIEICTBEHHBIX CBS3EH — IJIs1 H3yUEHHsI CBOWCTB BEIIECTB U
XMUMUYECKUX PeaKkHii, eCTeCTBEHHO-HaYUYHbIE METO/IbI TIO3HAHMSI — HAOIOICHHE, U3MEPEHUE, MOJCITUPOBAHNE, SKCIIEPUMEHT
(peanbHBII U MBICIICHHBIH );
® ClIe/IOBATh MPaBUIIAM TOJIb30BAHUSI XUMHUYECKOH MOCy0H 1 TabopaTopHBIM 000pyJOBaHHUEM, a TAK)KE MPaBUIaM
oOpalieHus ¢ BeleCTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMHE IO BHIITOTHEHUIO TAO0PATOPHBIX XUMUYECKUX OIBITOB 110
MOTYYEHHUIO U COOMPaHMIO T'a3000pa3HBIX BEIIECTB (BOJOPOAA U KHCIOPO/a), MPUTOTOBICHHIO PACTBOPOB C ONPENeIEHHON
MaccoBO# J10oJiel pacTBOPEHHOT'O BEIIECTBA, TNIAHUPOBATH U MPOBOIUTH XMMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO
PACTBOPOB MIECIOYEH M KHCIIOT C IIOMOIIBIO HHIUKATOPOB (JIAKMYC, PeHON(TalIeHH, METUIIOPAHK U IPYTHE).

IIpeameTHbIe pe3yabTaThHI HA 6230BOM YPOBHE K KOHIYy 00y4ueHusi B 9 kiacce:
® paCKpbIBATb CMBbICJI OCHOBHBIX XUMHWYCCKUX MMOHATHH: XUMHYECKUI 9JICMCHT, aTOM, MOJICKYJia, UOH, KATUOH, aHWOH,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTh, 3JIEKTPOOTPHLIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKasi
peaKIus, XMMUYECKas CBA3b, TEILIOBOH 3P (PEKT peaKIiu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, SJCKTPOIUTHI, HEAICKTPOJIUTEHI,
ANEKTPONUTHYECKAS AUCCOMAIINS, PEAKIIMA HOHHOTO 0OMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, OOpaTHMBbIE 1
HeOGpaTI/IMBIe peaKknuun, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pE€aKINN, OKUCIIMTEIIb, BOCCTAHOBUTECIIb, OKUCJICHUEC U
BOCCTaHOBJICHHE, AJUTOTPOIHS, aM(pOTEPHOCTh, XUMHUYECKast CBA3b (KOBAJICHTHAsI, HOHHAS, METaJIIN4ecKasi),
KpHCTaJTNUecKas peIéTka, KOppo3usi METAILJIOB, CIIABBI, CKOPOCTh XUMUYECKOW PEaKIuH, IPEAEIBbHO JOMYCTHMAsT
koutenTparms [1/1K BemecTsa;
® WJIJTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHNYCCKUX MMOHATHH U MNPUMCHATH 3TU MOHATHUA ITPU OINMMCAHUU BEIICCTB U UX
HIpEBPALLECHU;
® MCII0JIb30BaTh XUMHNYECCKYIO0 CUMBOJIMKY IJId COCTABJICHUSA q)OpMy.H BCIIICCTB 1 ypaBHeHI/Iﬁ XUMHNYECKUX peaKqu/'I;
® OIIPEACIIATh BAJICHTHOCTD U CTCIICHDb OKHUCIICHHUA XUMUYCCKHUX 3JIEMEHTOB B COCAMHCHHUAX Pa3JIMYHOro CoCcTaBa,
MPHHAIEKHOCTh BEIECTB K OMPENeNEHHOMY KIIACCYy COSMHEHUH 110 opMyiiaM, BUI XUMUUECKOH CBS3H (KOBaJeHTHAs,
WMOHHAsI, METAJUINYECKAsT) B HEOPTaHWYECKUX COEANHEHUSX, 3aps]] NOHA TT0 XUMHUYECKOH (hopMyIie, XapaKTep Cpeabl B
BOIHBIX paCTBOpax HECOPraHUYCCKHUX CO@HHHGHHﬁ, THUIT KpHCTaHHI/I‘IeCKOfI peHIéTKI/I KOHKPETHOI'O BCIIECTBA,
® packpbIBaTh cMbIci [lepronnueckoro 3akona JI. M. MeHjeneeBa 1 IeMOHCTPUPOBATH €ro MOHUMaHHE: OMMCHIBATh U
XapakTepu30BaTh Ta0IMUHYI0 Gopmy [leproarueckoit cucTeMbl XMMHUYECKHMX 3JIEMEHTOB: pa3inyaTh MOHATHS «rIaBHAs
noarpymnmna (A-rpynma)» u «rmodounas noarpyimna (b-rpymmna)», Maiibie ¥ 00JIbIINE TIEPUO/IBI, COOTHOCHUTh 0003HAYCHHUS,
KOTOpPBIE IMEIOTCA B MIEPUONNIECKON TaOIHUIle, C YNCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKUX DIEMEHTOB
(cocTaB u 3apsiq sapa, o0IIee YHUCIIO JEKTPOHOB U PACIIPEACICHUE MX 10 3JIEKTPOHHBIM CJI0SIM), OOBSICHSITH 00IIHe
3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB DJIEMEHTOB M X COSTUHEHHH B MpeesiaX MallbIX MIEPHOAOB U TIaBHBIX IMOATPYIII C
YYETOM CTPOCHHS UX aTOMOB;
® KJTaCCH(PUIIMPOBATH XMMUYECKHE IIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUIECKHE PEAKINH (110 YHUCITY B COCTaBy
YYacTBYIOIIMX B PEAKIINH BEIIECTB, 110 TEILIOBOMY 3(pQeKTy, 0 M3MEHEHUIO CTeNeHel OKUCIEHIS XUMHUIECKHUX 3JIEMEHTOB);
® XapaKTepHu30BaTh (OIMUCHIBATE) OOIIHE M CIEHH(PHUISCKIE XUMHICCKHAE CBOMCTBA TPOCTHIX M CIIOKHBIX BEIIIECTB,
MTONITBEPIKasi OMMCAHNE TIPUMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XHMHYECKIX PEaKIIHiA;
® COCTaBIISITh YPABHEHUS DIIEKTPOIMTUIECKOHN JAUCCOIUAIINN KUCIIOT, IIeJI0Yel U COJNel, TTOTHBIC 1 COKPAIEHHBIE YPaBHEHUS
peaxIii HOHHOro OOMeHa, YpaBHEHUS peakilnii, ITOATBEPKAAIOIINX CYIIIECTBOBAHIE TeHETHIECKOH CBI3U MEXKTY
BEIIECTBAMH PA3IHYHBIX KJIACCOB;
® PaCKpBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIMil ITOCPEACTBOM COCTABIICHUS DIIEKTPOHHOTO OajaHca
3TUX PEaKLH;
® [TPOrHO3WPOBATH CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BOSMOXKHOCTH ITPOTEKAHUS XUMUIECKAX
MIpEBpAIIEHUH B PA3INIHBIX YCIOBUAX;
® BEIYHCIIATh OTHOCHTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYEO MacChI BEIIECTB, MACCOBYIO JIOJTF0 XUMHYECKOTO JIEMEHTA 110
(hopmyse coenMHEHMS, MACCOBYIO JOJIO BEIIECTBA B paCTBOPE, MIPOBOAUTE PACUETHI 110 YPAaBHEHUIO XMMIYECKON PEeaKIlvH;
® cOOMIOIaTh TIPaBHIIA MTOJIB30BAHUS XUMUIECKOU IMOCY0H U Ta0OpaTOpHBIM 000pyIOBaHIEM, a TAKKe MpaBria oOpaleHs
C BEIECTBAaMH B COOTBETCTBUH C HHCTPYKIUSMH TI0 BBITIOITHEHHUIO JTA00PATOPHBIX XUMHUYECKHUX OIBITOB TI0 TIONYYSHHIO
coOMpaHnto Ta3000pa3HBIX BEIIECTB (AaMMHUAKa U YTIEKUCIIOTO ra3a);
® [IPOBOJIUTH PEAKIINH, IIOATBEPKIAIONINE KAYECTBEHHBI COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATE OMBITHBIM ITyTEM
XJIOpUA-, OpoMuUI-, HOIUA-, KapOoHaT-, PpocdaT-, cUIMKaT-, cyabhat-, THIPOKCUA-UOHBI, KATHOHBI aMMOHUS U MOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAaX HEOPTAHMUECKIX BEIIECTB;
® [IPUMEHSATH OCHOBHBIE OIEPAIlN MBICIUTEILHON IEATENbHOCTH — aHAJIN3 ¥ CHHTE3, CPaBHEHHE, 0000IIIeHIE,
CHCTEMAaTHU3aIUIO, BRISBIICHHE TPUYUHHO-CIIEACTBEHHBIX CBS3EH — I N3yUEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUi,
€CTECTBEHHO-HAyYHBIC METO/IbI IO3HAHUS — HAOIIOJICHHE, N3MEpPEHHE, MOJISITUPOBAHNE, SKCIIEPUMEHT (pealIbHbIH U
MBICIICHHBIH ).



TEMATUYECKOE IIVTAHUPOBAHUE
Pabouas nmporpamma no yyeOHOMY npeaMeTy «XUMHsD» paspadoTana c¢ yuérom palodeil mporpaMMsbl BOCIIUTAHMS,

YTO OTPAKEHO B JUYHOCTHBIX IJIAHUPYEMBIX pe3yJbTaTax H o0ecrevynBaeT peaTu3aliii0 WHBAPHAHTHBIX MOayJeil

(MUM) nporpamMmbl «YpouHasi 1eATeJILHOCTb», « BHEIKOIbHbIE MepONPHUATH»,«OCHOBHBIE LIKOJIbHBIE eI H

«Couna.nbnoe MapTHEPCTBO».

8 KUIACC
Ne | HanMmeHoBaHuUE pa3fenos U TeM KonuuectBo 4acoB | OnekTpoHHbBIE
n/ | mporpaMmsl (undpossie)
. Beero (KP 1P 0BpasoBaTENbHbIE [IporpamMMa BOCIIUTAHHS
pecypcesl
Pa3nen 1.1lepBoHayaibHble XMMUYECKHUE MOHSITHSI UM «¥YpouHas 1eTeTbHOCTbY.
1. | Xumus — BaxkHast 001acTh 5 2 bubmuoreka [[OK | YCTAHOBICHIC 0BEPUTCILHBIX
1 | ecTecTBO3HAHUS U MPAKTHYECKOM https://m.edsoo.ru/ | OTHOMCHHI MEXIY yHHTCICM
JISSITEIBHOCTH YeJIOBEKa 7f41837¢c " ero YACHHKAMH,
CIOCOOCTBYFOIIIUX
1. | BemecTBa 1 XUMHYECKHE PEAKITIH 15 1 bubnnorexa LIOK | nosurusroMy BOCIIPHATHIO
2 https://m.eds00.ru/ | ysamumucs TpeGoBaHmii  u
7f41837c¢ npocs0 yuuTens,
I/ITOFO 10 pasen 20 MPUBJICUCHUIO X BHUMAHUA K
P Y obCyKIaeMoil  Ha  Ypoke
Pa3zaen 2.BakHeiinue npeacTaBuTe I HEOPraHMYECKUX BellleCTB uHbOpMAaIHH
2. | Bosnyx. Kucnopon. ITonsitue 06 6 Bubmnorexa [JOK | $opmuposaine
1 | okcumax https://m.eds00.ru/7 OT‘ZeTC}Z)Be”HOFOO OOT“(;):R““” K
f41 7 Y4eHHU1O, T'OTOBHOCTH u
837c CIocoOHOCTH 0o0ydarommxcs K
2. | Bomopon.Ilonstue o kucioTax u 8 1 bubmorexa LIOK | camopassuruio "
2 | comsx https://m.eds00.ru/7 | camoo6pasoBanmio Ha OCHOBE
f41837c MOTHBAllUM K OOYYCHHIO U
2. | Bona. PactBopsl. [Tonsitre 00 5 1 1 bubmmoreka 1HOK g?ﬁ:ﬂxa}me
3 | ocHOBaHMSIX https://m.edsoo.ru/7 PMHP .
f KOMMYHHUKAaTUBHOU
41837C KOMIICTCHTHOCTH B O6HICHI/II/I u
2. | OcHoBHBIE K1acchl Heopranuueckux | 11 1 1 bubanoreka [IOK | cotpynanuectse co
4 | coenuHEeHHH https://m.eds00.ru/7 | cBEpCTHUKAMH
f41837¢ (opmupoBanue OCHOB
3KOJIOTHYECKOM KYJIBTYpbI
Uroro no pazpeny 30 COOTBETCTBYIOMEH
Pa3zngen 3.11epuoauyecknii 3akon u Ilepuoanyeckasi cucTeMa XMMHIECKUX COBPEMEHHOMY YPOBHIO
jemeHTOB /I. . MenaeneeBa. CTpoeHue aTOMOB. XUMHYECKasi CBSI3b. 9KOJIOrH4ECKOro MbIIUICHHUA
OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIIUI MCHOJIL30BAHNC
o BOCITMTATCIIBHBIX
3. | Ilepuomuueckuii 3aKOH U 7 bubmmorexa LHHOK | Lo oschocreii COnEpIRAHIA
1 | [lepuoanueckas cucrema https:/m.eds00.1u/7 | yyegroro npeamera uepes
XUMHYECKHUX 3eMeHToB . 1. f41837c JIEMOHCTPAIIHIO JETSIM
Mengeneera. CTpoeHue aToMa TIPHMEPOB OTBETCTBEHHOTO,
3. | Xumnueckas cBs3b. OkucaurensHo- | 8 1 Bubnuoreka LIOK gﬁ;{g{cxoro TIOBCACHIS
2 | BOCCTAaHOBHTEIIbHBIC PEAKIHH https://m.edsoo.ru/7 enai CHOBHBIC NKOILHBIC
f41837¢ QB N
YuyacTtue BO BCEpOCCUICKUX
Uroro mo pazneny 15 bubmuoreka HOK | axmusx, mocBsaméHHEIX
https://m.eds00.ru/7 | 3Ha4MMBIM COOBITHSM B
f41837¢c Poccun, mupe
PeszepBHOE Bpems 3 1 Bubnuoreka LIOK
https://m.edsoo.ru/
7t41837c
OBLIEE KOJIMYECTBO YACOB I10 68 5 5
[NPO'PAMME
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9 KJIACC

Ne | HawumenoBanwue pasaenoB u TeM | KonuuecTBo 4acos DJeKTPOHHBIC

n/ | HporpaMmel Beero |KP [P (uudposble)

. cero 0BpazoBaTETBHbIE [IporpamMma BOCIIMTAHUS
pecypcehl

Pa3nen 1.BeniecTBo M XUMHYeCKHe peaKnMu

1.1 [ToBTOpeHUE U yriayOiieHue 5 1 bubnmoreka [IOK
3HAHUM OCHOBHBIX Pa3/IeNoB https://m.edsoo.ru/ AM «Ypounas
Kypca 8 Kiacca 7f41a636 A TETBEHOCTEY.

1.2 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bubnmoreka [IOK zggs;lgf:;:;:m JO———
XMUMUYECKUX PEaKIHit https://m.edsoo.ru/ | Xy yanTeNeM M ero

7f41a636 VUCHHKAMH,

1.3 DNeKTpoIuTHYECKAS 8 1 bubmuorexa [JOK | cnocobcrpyromux
ACCOLMa. XUMUYECKHE https://m.edsoo.ru/ | MO3UTHBHOMY  BOCIPUATHIO
PEaKIMU B paCTBOpax 7f41a636 anm"%MHC’I TpeboBanmi 1

poch yuuTens,
I/ITOFO 110 paSHeHy 17 MPUBJICUCHUIO UX BHHUMAaHUSA
Pa3znen 2.HemeTanibl U MX COeTMHEHUS K 0O0CyXJaeMOW Ha YpoKe

2.1 OO1as XxapakTepuCTHKA 4 bubmmoreka [IOK gl({)(b;iM?)E::He

XuMHdeckux siemenToB VIIA- https://m.edsoo.ru/ pMap
OTBETCTBECHHOI'O OTHOILICHUS
rpymimsl. TanoreHsr 7f41a636 K Y4eHWIO, TOTOBHOCTH M

2.2 OO61ast XapaKTepUCTHKA 6 bubmoreka LIOK | cnocobHoctn o0ydarommxcs
XMUMAYECKUX diieMeHToB VIA- https://m.edsoo.ru/ | ¥ CaMOPa3BUTHIO 1
rpynmnbl. Cepa u €€ CoeMHEeHUs 7f41a636 €aMo00pa3oBaHHio Ha

OCHOBE MOTHBaLINHU K
1 oo monamonVA- | | uGmiorera LIOK | 60yieniio n noswarto
https://m.edsoo.ru/ | PopMuposanme
rpymnisl. A30T, Gpochop 1 ux 7f41a636 KOMM YHUKAaTUBHOM
COCOUHCHHU A - KOMIICTCHTHOCTH B 06HleHI/II/I
2.4 OO6m1as XapaKTepUCTUKA 8 1 . COTpyAHMHYCCTBC €O
' bubmoreka [JOK
XUMHYECKUX diieMeHToB IV A- _ 1T CBEPCTHUKAMH
v . https://m.edso0.ru/ | dopmupopanue OCHOB
TPYIHIBL. YIJICPOX M KpEMHIHI 1 7f41a636 9KOJIOTMYECKOM  KYJIBTYpbI
MX COCAMHCHNA COOTBETCTBYIOLLIEH
Uroro no pazpeny 25 COBPEMEHHOMY YPOBHIO
Pa3nen 3.MeTa/uibl M X COeIMHEHUS ;ﬁﬁiﬁggzzﬁ? MBITICHI
3.1 OO0mue cBolicTBa METAJIOB 4 bubmoreka LHIOK | pocrmrarensaeix
https://m.edso0.ru/ | BosmoxrocTeidt comepxanus
7f41a636 yueGHOTO TIpeaMeTa Yepes

3.2 Basknelime MeTaIbl B UX 16 1 bubanoreka LIOK ﬁeﬁ;}écziagf;:ii’xmm

COCIMHEHHS https:/m.edsoo.ru/ | PP ’
7f41a636 TPaXXIaHCKOT'O IMOBEACHUA
MM «OcHoBHBIE
Uroro mo pazneny 20 HIKOJIbHBIE JeJ12%.
Paznen 4. Xumus u okpyxawuias cpeaa V4acTHe BO BCEPOCCHIACKHX

41 BermmectBa u MmaTepuanbl B )KU3HU 3 Bubnuoreka IJOK AKIMAX, MOCBAMIEHHBIX

YeroBeKa https://m.edso00.ru/7f | 3HaunmbM coObITHSM B
412636 Poccum,
Uroro no pasaeny
PesepBHOE BpeMms 3 1
OBHIEE KOJIMYECTBO YACOB I10 68
IMPOI'PAMME

Brinucka Bepra 29.08.2023r.

JIMpEeKTOp IIKOJIBI
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