MYHHUIMITAJIBHOE BIO/ZKETHOE OBINEOBPA3OBATEJIBHOE YUYPEX/IEHUE
CAYKOBHUYCKASA CPEJHASA OBIIEOBPA3OBATEJIBHASA IIKOJIA

AHHOTaUsA K paldoyeil mnporpamme
yuyeOHoro npeamera « Xumus» 1 8-9 kiiaccon

Pabouass mporpamma yueOHoOro mpeamera «XuUMUS» o00s3aTeNbHOM MpeAMeTHOH obnactu «EcTecTBeHHO-HAYYHBIC
MPEIMETHI» SBJISICTCS YaCThI0 OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOro obriero odpaszopanus (OOIT OOO)
MBOY Caukosuuckoit COILL, pa3paborana B coorBerctBuu ¢ myHKTOM 32.1 ®I'OC OOO nHa ocHoBe DenepaibHOMI
paboueil mporpaMMbl MO XUMHU C Y4€TOoM Tematudeckoro muanupoBanus OI'BHY «MHCTUTYT cTparteruu pa3BUTHS
obpasoBaHus» Poccuiickoii akagemMun oOpa3oBaHus u peanusyercs 2 roaa ¢ 8 mo 9 kiacc.

Pabouass mporpamMma pa3paboTaHa y4WTeNeM XHMHHU IIKOJBI C Hcnonb3oBaHueM «KoHcTpykTopa paboumx
nporpamMm» caiita «Eaunoe conepikanne ooduiero oopa3oBaHus» B COOTBETCTBUH ¢ [lonokeHneM o pabouux mporpammax
W OIpeeNsieT OpraHu3aliio 00pa3oBaTENbHON JEATETHbHOCTH YUYUTEIsl B WIKOJIE TO HpeaMeTy «Xumus». Pabouas
MporpaMMa COZEPIKHUT CIEAYIONIUE CTPYKTYPHBIE JJIEMEHTHI:

-[IOSICHUTEIbHYIO 3aITUCKY,

-00IIYI0 XapaKTEPUCTHUKY y4eOHOT0 TIpeMeTa « X UMHS;

-IIeJTA U3y4YeHUs] YIeOHOT0 TIpeiMeTa « XUMUS;

-MecCTO yu4eOHOro npeaMera «XuMus» B yueOHOM IUIaHE;

-coziep)KaHne yaeOHOTro IpeaAMeTa « XUMHESD;

-TUTAHUPYEMBIE PE3YNIbTaThl (JIMYHOCTHEIE, METAIIPEAMETHBIC M TIPEIMETHEIC);

-TeMaTH4ecKoe TUTaHNPOBaHKE, CHOPMUPOBAHHOE C YIETOM pabodeil mporpaMMbl BOCIIUTAHUS U BO3MOXKHOCTBHIO
ucrnons3oanus DOP/LIOP.

Pabouas mporpamma obcyxkaeHa Ha 3aceganuu [LIMO yuureneil ecTECTBEHHO - HAYYHBIX MPEJAMETOB IMKOJIbI,
MIPUHSTA pelieHneM mnegarorndeckoro coera (mporokon Nel or 28.08.2023r.), yrBepkaena mpukazom mo MBOY
CauxoBruckoit COII Ne 57 ot 29.08.2023r. B kauectBe dactu coaepxanus OOIT OO0

Ha ocHoBe nmaHHO#t mporpammbl yuutenem paspadateiBaercss KTII B coorBerctBum ¢ [lomoxeHuem o
KaJIeHIapHO-TEeMaTHYEeCKOM IIIaHUPOBAHWK IO ydeOHOMY mpeamery, Kypcy, moaymo. KTII paccmarpuBaercss Ha
3acemannu [IIMO u cornacyercs ¢ 3amecturtesnem o YBP.

Beinucka
U3 OCHOBHOM 00pa3oBaTeibHOI NPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

PABOYASA ITIPOI'PAMMA
yueOHOro npeamera « XuMus»
Jis o0y4yaromuxcs 8-9 kiaccon
(6a30BbIii ypOBEeHbD)

CPOK peajiu3aium 2 roaa

MNOSACHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydeOHOTrO mpenMera «Xumus» (mpeaMmeTHas o0macTh «EcTecTBeHHO-HaydHBIE MPEAMETHI») Ha
YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBJIeHa HAa OCHOBE TpeOoBaHWM K pe3yiabTaTaM OCBOCHHS HPOrPaMMBI
OCHOBHOTO 00miero odpaszoBanusi demepanbHOr0 rocyIapcTBEHHOTO 00pa30BaTENhHOTO CTAaHAAPTAa OCHOBHOI'O OOIIEro
obpazoBanus (PI'OC OO0O), DenepansHOl 00pa3oBaTeIBHONH MPOrpaMMBI OCHOBHOTO oOmiero ooOpaszoBanus (DOII
000), ®enepansHOl padboueit mporpaMmsl o yuedbHOMY npeaMery «Xumus» (PP «Xumusny), a Taxke OpHEeHTHPOBaHA
Ha LeJIeBbIE IPHOPHUTETHI, CHOPMYINPOBaHHBIE B (perepanbHOi paboduei mporpaMmme BOCTTUTAHHSL

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «XUMMUS»

[IporpaMma mo XxuMuM aéT NMpEACTaBJIEHHE O LENAX, oOmell crpateruu OOy4YeHHs, BOCIIUTAHHUSA M Pa3BUTHUS
o0ydJaroUmMxcst CpeAcTBaMH  y4eOHOro TpenMeTa, YCTaHABJIMBAeT o00s3aTelbHOE NPEAMETHOE COJIEepKaHue,
MpeaycMaTpUBaeT pacipeeseHne ero Mo KiaccaM U CTPYKTYpHPOBaHHUE IO pas3jesaM U TeMaM MPOorpamMMbl 110 XHUMUH,
omperesieT KOJMMYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTUKU COIEpP)KaHUS, PEKOMEHAYEMYIO MOCIIE€IOBaTENbHOCTD
H3YyYEHHS XUMHH C YUETOM MEKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PaCTHBIX
oco0eHHOCTe 00ydaromuxcs, OIpenenseT BO3MOXHOCTU IpeAMeTa sl peanu3auud TpeOOBaHHMU K pe3yibTraTam
OCBOCHUSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHus, a Takke TpeOOBaHUI K
pesynbraTaM OOy4eHHs XMMHM Ha YPOBHE Ilelel M3y4deHUs] NMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATENBLHON
JEATENBHOCTH 00Y4YalOIIErocs 10 OCBOEHUIO Y4eOHOIO COAEPKAHUSL.

3HaHuEe XMMHUH CIYKUT OCHOBOW A1 (JOPMHUPOBAHHS MHUPOBO33PEHHsI OOyYarolIerocs, ero MpeicTaBIeHUN o
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MaTepualbHOM CAWMHCTBC MUpPA, BAXKHYIO POJIb UT'PAIOT (bOpMI/IpyeMBIG XUMUEH MMpCACTAaBJIICHUSA O B3aUMOIIPCBPAILICHUAX

SHEPTMM W 00 JBOJIOIUU BEUISCTB B NPUPOAC, O MYTSAX PEHICHUS TJI00ANBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEIIOBEUECTBA — ChIPhEBOM, IHEPTCTHUUECKOM, MMUIICBON U 3KOJIOIHUECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHUSI.

HN3yuenne xumuu:

CIOCOOCTBYET pealin3alliid BO3MOXHOCTEH JUIsl CaMOPa3BUTHUS U (DOPMUPOBAHUS KYJIbTYPHI JUYHOCTH, €€ 00IIeH 1
(hyHKITMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (HOPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OO0YYaroIMXCsl, HABBIKOB WX
CaMOCTOSTEIBHON y4eOHOU IesITeIbHOCTH, SKCIICPUMEHTAIBHBIX U HCCICIOBATSICKUX YMEHHM, HEOOXOIUMBIX KaK B
MOBCE/IHEBHOM JKM3HU, TaK H B IPO(ECCHOHATILHOM JIeITENbHOCTH;

3HAKOMHUT CO CHCHI/I(bI/IKOI‘/'I HAay4YHOI'0 MBIIJICHUSA, 3aKJIaJbIBA€CT OCHOBBLI ILCJIOCTHOI'O B3IjIiga Ha C€AWHCTBO
npupoabl MW 4YCJIOBCKA, ABJIACTCA OTBETCTBCHHBIM 3TallOM B (1)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HaquOfI rpaMOTHOCTH
00yYaroIIMXCs;

Croco0CTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ©CTECTBCHHO-HAyYHBIM 3HAHHSM, K MPHPOIE, K
YeJI0BEKY, BHOCHT CBOM BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHUE 00YJIAFOIIUXCS.

JlanHple HampaBjieHUs B OOYYCHHHM XUMHH OOCCIIEUMBAIOTCS CrHenu(UKON colepkaHusi y4eOHOro mpeaMera,
KOTOPBIN SIBIISICTCS MEIarOrMYEeCKH aJalTHPOBAHHBIM OTpaKeHHeM 0a30BOW HAayKM XMMHH Ha OINpEAeiIEHHOM JTare e
pa3Butus.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30oBaHMs OPUEHTHPOBAH HA OCBOCHUE O0YYAFOIIUMUCS CHCTEMbI
NEpBOHAYAIIBHBIX THOHSTHH XHUMHUH, OCHOB HeOpFaHHHeCKOﬁ XUMHU W HEKOTOPBIX OTACIbHBIX 3HAYMMBIX HOHATHH
OpraHUYeCKON XUMUHU.

CtpykTypa comepikaHus IpOrpaMMbl M0 XUMUM ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOIO MOJX0/a K €€ M3YYCHHIO.
COZIep)KaHI/Ie CKJIaAbIBACTCA H3 CHCTEMBI MMOHATHA O XHMHYECKOM DJJIEMEHTE H BEUICCTBE MU CHCTEMBI MOHATHH O
XUMHYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPTaHHW30BaHBI MO TPUHIMITY IIOCIEAOBATENBHOTO Pa3BUTHUS
3HAHWH Ha OCHOBE TEOPETUUECKUX TPEICTABICHUI Pa3HOTO YPOBHSI:

—aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBEI BCETO €CTECTBO3HAHUS;

—Ilepuoanueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMMUH;

—Y4€HUA O CTPOCHUH aToMa U XUMHYECKON CBsI3U,

—TIpeACTaBIEHH 00 SIEKTPOIUTUYECKON AUCCOLNAIINN BEIECTB B PACTBOPAX.

Teopernueckne 3HaHHS PAacCMATPUBAIOTCS HAa OCHOBE JIMIIMPUYECKH TOITYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BHUBAIOTCA TOCIENOBATEIHHO OT OJHOTO YPOBHS K JPYTOMY, BBIMONHASL (YHKIMH OOBSICHEHUS W IPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUS U BO3SMOKHOCTEH MPAKTUIECKOT 0 MPUMEHEHNS U TIOTYYCHUS N3Y9aeMbIX BEIIECTB.

OcBoeHrEe TIPOrpaMMBbl IO XHMHUH CIIOCOOCTBYET (hOPMUPOBAHUIO TIPEICTABICHUS O XMMHUYECKOW COCTaBIISIONICH
Hay4YHOW KapTHHBI MHUpa B JOTHKE €€ CHCTEMHOW MPHPOJBI, IEHHOCTHOI'O OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METO/aM
MO3HaHM B Hayke. V3ydeHne XUMUHU MPOUCXOAUT C MPHUBJICICHUEM 3HAHUHN M3 paHee H3yYEHHBIX YUeOHBIX MPEAMETOB:
«Okpyxatoniit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Kacc.

[Ipu n3y4eHnn XUMUX TIPOUCXOTUT (POPMHUPOBAHNE 3HAHUIH OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MTPAKTHUECKON AEATENbHOCTH YelOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyNBTYpHI. 3aaada
y49e0HOT0 IpeaMeTa COCTONT B (JOPMHUPOBAHNY CHCTEMBI XUMHUECKIX 3HAHUH — BaXHEUITNX (DAKTOB, IIOHATHIA, 3aKOHOB
Y TEOPETHYECKHX MOJIOKEHUH, JOCTYITHBIX 0000IEHIT MUPOBO33PEHYECKOT0 XapaKTepa, sI3pIKa HayKH, B TPHOOIIIEHNN K
Hay4YHBIM METOJAaM TIO3HAHWS TPH HW3YYEHHH BEIIECTB M XUMHUYECKHX peakunid, B (OPMHUPOBAHUH H Pa3BUTHH
MMO3HaBaTEebHBIX YMEHHH W WX NMPHUMEHEHUH B y4eOHO-TIO3HABATENbHON W yd4eOHO-MCCIIe0BATENbCKON AESTEIbHOCTH,
OCBOEHHH MPaBWII OE30MaCHOTO OOPAIEHS C BEIECTBAMH B TTOBCETHEBHON KU3HHU.

HEJU U3YYEHUS YYEBHOI'O IPEAMETA «XUMMUAS»
[Ipu n3yyenun XxumMuK Ha ypoBHE OCHOBHOT'O 00III€ro 00pa3oBaHus BaKHOE 3HAUCHHUE IPHOOPENH TaKue LesH, KaK:

—(hopMUpOBaHHE HHTE/UICKTYaJbHO pa3BUTOM JMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO PELICHUH, CHOCOOHON aAanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKHU3HU;

—HanpaBJICHHOCT, OOY4YEeHHS Ha CHCTEMAaTH4ecKoe MpUOOIIeHHEe OOYdJalomMXcd K CaMOCTOATEIbHOU
MMO3HABATEIBLHOM ESITEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUA, (POPMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMUH;

—o0ecrieueHre  YCJIOBHH, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYAaIOIIMMHUCS  ONbITa  PasHOOOpa3HOM
NeATeIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIINI), HMEIOLINX YHUBEPCAIbHOE
3Ha4YeHHUE AJISl Pa3IMYHbIX BU/IOB JESITEIbHOCTH;

—popmupoBanue oOmeld (YHKIMOHAJIBHOW W €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, B TOM 4YHCIE YMEHMH
OOBSCHATD M OLIEHUBATD SIBICHUS OKPY)KAIOLIETO MUPA, UCIIOJb3Ysl 3HAHUS U OIBIT, NOITy4YEHHbIE IPU U3YUYEeHUN XHUMHH,
MPUMEHSTh UX IIPH PELIEHUH NPOOJIEM B IOBCEAHEBHOW KHU3HU U TPYIOBOH ESITENBHOCTH;

—(popMupoBaHe y 00y4aroIUXcsl TYMaHUCTUYECKUX OTHOLICHUH, TOHUMaHUS IEHHOCTH XUMHUYECKUX 3HAHUH JUTs
BBIPA0OTKH 3KOJIOTHYECKH LeIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH AEATENHLHOCTH B LENSX COXPAHEHHS CBOErO
3J10pOBbs M OKpYXKalOIlel IPUPOSHON Cpeibl;



—pa3BUTHE MOTHBAIUK K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS
O0IIEUETOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIA M HAMPABICHHOCTH JATbHEHUIIIETO
00y4eHMsI.

MECTO YYEBHOTI'O TIPEAMETA «XUMMUs1» B YYEBHOM I1JIAHE

OO0I1ee YKeino YacoB, OTBEACHHBIX ISl M3YYCHUS] XUMUU Ha YPOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHMsI, COCTABIISET
136 yacos: B 8 kiacce — 68 yacos (2 yaca B Henen), B 9 kinacce — 68 yacos (2 yaca B Hezeno).

COJAEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE MOHITUS

[Ipenmer xumun. Ponmb XuMHUM B KH3HH ueloBeka. XUMHUS B cUcTeMe Hayk. Tenma u BemecTBa. Pu3uveckue CBOHCTBA
BEIECTB. ATperaTHoe COCTOsiHHeE BelecTB. [IoHsATHE 0 MeTonax Mo3HaHUs B XuMHUH. UncTeie BemecTBa U cMecd. CrocoOsl
pazzenenus cMecei.

ATOMBI U MOJICKYJIBI. Xumnyeckre dieMeHThl. CHMBOJIBI XMMHUYECKHX DJIEMEHTOB. HpOCTLIC N CIIOXHBIC BCIIICCTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢Gopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX OJJIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHas atoMHas Macca. OTHOCHUTeNbHas MOJEKyJIsipHas Macca. MaccoBasl JONsi XUMHYECKOrO0 DJIEMEHTa B
COCZIMHEHHUH.

Konnuectso Bemecrsa. Monb. MonsdpHas Macca. B3auMocBsi3b KOIMYECTBA, MAacChl M YHMCJIA CTPYKTYPHBIX E€IUHMIL
BemiecTBa. Pacu€Tel o popMysiaM XUMUYECKUX COSTUHEHUM.

dusnveckue U XUMHUYCCKUE SIBJICHUS. XUMHUYECKas peakinus W e€ MpU3HaKh. 3aKOH COXPaHEHHUS MacChl BEIIECTB.
Xumuyeckue ypaBHeHUs. Kitaccuukarmst XMMHUECKUX PEaKIUi (COSANHEHHSI, Pa3IOKEHHS, 3aMEIICHNs, 0OMEHA).

Xumuueckuii IKCHepuMeHm:

3HAKOMCTBO C XMMHYECKOW TIOCYJIOW, MpaBUIaMU Pa0OTHI B JTa0OpPaTOpUH M TpuEMaMu OOpaiieHus ¢ Ja0opaTOpHBIM
000py/I0BaHHEM, U3YUYEHHUE U OMHUCcaHue (PU3MUECKIX CBOMCTB 00pa3llOB HEOPTaHWYECKHX BEIECTB, HAOIIOACHUE (PUBHICCKUX
(TTaBJIeHHE BOCKA, TastHHE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE M KOHACHCAIUS BOJIbl) M XUMHYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHON TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHUCIOTOW) SIBIICHWH, HAaONIONEHWE M OMNKCAHWE IPU3HAKOB
MPOTEKAHMs XUMUIECKIX PeakIuid (pa3loKeHne caxapa, B3aNMOJCHCTBHE CEpHOI KHCIIOTHI C XJIOPHIIOM Oapusi, pa3iioKeHHe
rugpokcuaa meau (Il) mpu HarpeBanwm, B3ammojelicTBue jkene3a ¢ pactBopom comu meau (I1), wmsydenume crmocoboB
paszeneHusi CMEcei: ¢ TOMOIIBI0 MAarHuTa, (QUIBTPOBAHUE, BBHIIAPHUBAHWE, NUCTIIULANS, XpoMmarorpadus, MpoBEICHUE
OYHMCTKH ITOBAPCHHOW CONMHM, HAOJIONEHHE M ONHCaHWE pe3yJIbTATOB IIPOBEACHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHIE MOZEIEH MONIEKyJI (IIapOCTEP>KHEBEIX ).

Baskneiilme npeacraBuTe/ I HEOPraHUYeCKMX BellecTB

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopon — anemMeHT u mpoctoe BemiecTBo. Haxoxaenue Kuciopoaa B mpupoe,
¢u3mUecKue 1 XUMHUYECKHe CBONCTBa (peakunu ropenus). Oxcunsl. [Ipumenenue kucimopona. CrocoObl MOTydIeHus KHCI0poaa
B J1abopaTtopuu U IpoMbIIuIeHHOCTH. KpyroBopot kuciaopoaa B npupone. O30H — aJuTOTpOITHAS MOTU(UKALINS KHCIOPOa.

TermoBo#t 3¢ ekt XUMUIeCKOW peakiiui, TEPMOXHMHUYECKHE YPABHEHHUS, 9K30- U JHIOTCPMHUYECKUE peakIuu. TOIIuBo:
YroJib ¥ MeTaH. 3arpsi3HeHNE BO3/IyXa, YCHICHIE TapHUKOBOTO 3 dekTa, pa3pyIieHnue 030HOBOTO CIIOSI.

Bomopox — smemeHT u mpoctoe BemiecTBO. HaxokaeHwe Bomopozma B mpupone, (GH3MYecKHe W XUMHUYCCKHE CBOMCTBA,
MpUMEHEHHE, CTIOCO0BI omyueHus. KicaoTs! u comnm.

MonspHbIil 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHUSM.

Odusnueckre CcBOCTBa Boabl. Boma kak pactBoputTenb. PactBopel. HackimeHHbIe W HEHACHIIIEHHBIE PAaCTBOPHI.
PactBoprmocTs BemiecTB B Bome. MaccoBasi JoJisl BEIIECTBA B pacTBOpe. XMMHYECKHe cBocTBa BoAbl. OcHOBaHwms. Ponb
pacTBOpOB B MIPUPOJE U B KU3HU uesioBeka. KpyroBopor Bonbl B npupone. 3arpssHeHue IpupoaHbix Bog. OxpaHa U O4HCTKa
MIPUPOJHBIX BOJ.

Knaccuduranuss Heopranmdecknx coequHeHud. Okcuapl. Knaccudukamus okcuzmoB: coneoOpasyromue (OCHOBHBIC,
KHCIOTHBIE, am(oTepHbIe) U Heconeobpasytomue. Homenknarypa okcnnoB. dusndeckue u XUMHUECKHE CBOHCTBA OKCHIOB.
[lony4yeHne OkCHIIOB.

OcHoBanus. Knaccugukaius ocHOBaHHM: MIETOYM U HEpaCTBOpUMbIe OCHOBaHUA. HoMeHKIaTypa ocHOBaHWW. dHU3nyeckue
W XMMHYECKHUE CBOMCTBAa OCHOBaHMil. [lomydyeHrie oCHOBaHUIA.

Kucnorsr. Kimaccudukarms kucior. Homenkinarypa kucnor. @u3ndeckue 1 XUMHYECKHE CBOMCTBA KUCIIOT. P ak THBHOCTH
metaiuioB H. H. bekerosa. [lomy4yeHue Kucior.

Comu. Homenkmnatypa coneii. @uznueckre U XMMHIECKHE CBOMCTBaA coneid. [lomyduenne coneit.

I'enernueckas cBs3b MEXIY K1acCaMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuit IKcnepumenm:

Ka4eCTBCHHOE OMNpEACICHUE COMCPKAaHUS KHCIOpoJa B BO3IyXe, NONydYeHHE, cOOMpaHHE, pacliO3HABAHUE W H3YUCHHE
CBOMCTB KHCIIOpPOJa, HAOMIOICHUE B3aUMOACHCTBHS BEIISCTB C KHUCIOPOJIOM M YCIOBHSI BOSHHKHOBEHHUS H TPEKpPAIICHHS
ropeHust (TIOXkapa), O3HAKOMJICHHE ¢ 00pa3laMu OKCHJIOB W OIHCAHHE WX CBOWCTB, MONyYCHUE, COOMPaHUE, PACIIO3HABAHUE H
M3y4YeHHe CBOMCTB BOpopoaa (ropeHue), B3aumojelcTBue Bogopoga ¢ okcupoM memd (I1) (BO3MOXHO HCMOIB30BaHUE
BHJICOMATEPHAJIOB), HAOIIOICHHE 00Pa3IOB BEIIECTB KOTHMYECTBOM 1 MOIb, HCCIIEAOBAaHHE OCOOCHHOCTEH pacTBOPEHHS



BEIIECTB C PA3IMYHON PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEAENEHHOM MaccoBOH 1onel pacTBOPEHHOrO
BEIIECTBA, B3aUMOJAEHCTBHE BOABI C METa/UIaMU (HATpUEM U KanbleM) (BO3MOXKHO MCIONB30BaHHE BUJEOMATEpPHUAJIOB),
uccieloBaHue 00pa3loB HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB, HAaOJIOAEHHE M3MEHEHHsS OKpackd WHIMKATOPOB B
pacTBOpax KHCIOT M IIeNoueH, u3ydeHue B3ammopencTBusi okcuia meau (lI) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C
MeTaJulaMM, peakuuil HelTpanu3auuy, MOTyuYeHHE HEpPaCTBOPUMBIX OCHOBAaHHWM, BBITECHEHHE OJHOTO MeTajula JIpYyTUM H3
pacTBOpa COMHU, PELICHUE SKCIEPUMEHTANIBHBIX 33124 10 TeMe «BaxkHel1e Ki1acchl HEOPraHNYeCKUX COeTUHEHUM.

Iepuoaunuecknii 3akoH n Ilepuoguueckasi cucreMa XumMuueckux 3jieMenToB /I. M. Menpaeseesa. CTpoeHue aToOMOB.
Xumuyeckasi cBsizb. OKHCIUTEIHHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

IlepBrle MOMBITKH KiIacCU(HUKALUN XUMHUYECKHX 3JIeMeHTOB. IIoHSATHE O rpymnmax CXOIHBIX JIEMEHTOB (ILEIOYHBIE U
HIEJTOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, HHEPTHBIE Tra3bl). ODJEMEHTBHI, KOTOpble 00pa3yloT aMdoTepHBIE OKCHIBI U
THUAPOKCHUJIBI.

ITepnonnueckuit 3akoH. Ilepuommyeckas cucrema xummudeckux siemeHToB JI. 1. MenneneeBa. Koporkonepuoanas u
JuuHHONepuoaHas ¢opmMbl [lepuoguueckoil cuctemsl xumudeckux sneMmeHToB [I. M. MenneneeBa. Ilepuoasl u Tpynmsl.
dusnyecKuit CMBICI IOPSAAKOBOIO HOMEPa, HOMEPOB MEPHUOJIA U IPYIIIBI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otonsl. DnekTpoHbl. CTpoeHHe 31eKTPOHHBIX 000JI09eK aTOMOB MepBhIX 20
XUMHUYecKUX aeMeHToB llepuoanueckoit cucremsl JI. M. MenaeneeBa. XapaKTepuUCTHKa XMMHYECKOIO 3JIEMEHTa IO €ro
nonoxenuto B [lepuonuueckoil cucreme 1. . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paJinyCa aTOMOB XUMUYCCKUX IJICMCHTOB, MCTAJNIMYCCKUX U HEMECTAJUIMICCKUX CBOICTB 110
rpyImnam ¥ neprojiam.

3unauenue [lepuoandeckoro 3akoHa u Ilepronuueckoil CHCTEMBI XUMUYECKUX JIEMEHTOB AJISI Pa3BUTHUS HAYKU U HMPAKTHKH.
J. . MenzeneeB — y4€HBbIN U IpayKAaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MONApHAS M HEMOJSIPHAs) CBSA3b. DJIEKTPOOTPULIATEIbHOCTE XUMUYECKUX SJIEMEHTOB.
WNonnas cBs3b.

Crenennp oxucieHus. OKHCIMTEIbHO-BOCCTAHOBUTECIIBHBIC peaKkuu. Hpoueccm OKHCJICHHUSA W BOCCTAaHOBJICHHA.
OKHCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKCHEpUMeHm:

n3y4yeHrne o0pasIoB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aMMOJCHCTBHE THAPOKCHIA LIMHKA C PACTBOPAMH KHCIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, NJIFOCTPHUPYIOMINX MTPUMEPHI OKMCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX peaKum‘/i (ropeHHe, peakuumn
Pa3IOXKEHUsI, COCTUHEHMS ).

Mescnpeomemnule ceazu

Peanuzammst MeXIIpeAMETHBIX CBSA3EH IPH M3YUYECHHH XHMMUHU B § KIIaCCe OCYIIECTBIIETCS Yepe3 UCIIONB30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHbIX IIOHATUM, TaK M IOHATUM, SABJSAIOIIMXCS CHUCTEMHBIMM [yl OTHEIbHBIX IPEIMETOB E€CTECTBEHHO-
Hay4yHOI'O LIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHSTHS: HAay4YHBIM (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIW3, CHHTE3, KIacCH(HKaNusi,
MEPUOANIHOCTH, HAOJIOICHHE, SKCIIEPIMEHT, MOACTHPOBAHHE, H3MEPEHHIE, MOJICIb, SIBIICHHC.

®duzuka: marepus, aToM, O3JIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TONbl, PaJAUOAKTHUBHOCTb, MOJEKYIa,
QIIEKTPUYECKUHA 3apsii, BEHMIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (PMU3MUCCKUE BEIHYHHBI, CAMHUIIBI
H3MEpEeHUs1, KOCMOc, TUIaHeThl, 3BE31b1, ComnHIIe.

Buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, runpochepa, MUHEpPAIBI, TOPHBIE IIOPOIHI, TOJIE3HBIE HCKOITaeMBbIE, TOILTUBO, BOIHBIE PECYPCHI.
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BemecTBo U XUuMHYecKas peakuus

[Tepnogmueckuit 3akoH. [lepumommueckast cucrema xummdeckux siemeHToB JI. WM. MenneneeBa. CrTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHOOB, KaJus, KalbLUi U UX COEANHEHUH B
COOTBETCTBHUU C NOJIOKEHHEM IeMEHTOB B Ileproanueckoit cucreme 1 CTpOeHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMHUYECKOH CBA3H. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBHUCUMOCTH CBOICTB BEIIECTBAa OT
TUIA KPUCTAIIIMUECKON PEIETKY U BUJIA XUMUUECKON CBA3H.

Knaccuduxanus n HOMEHKIATypa HEOPraHUIECKUX BEIIECTB. X UMHUECKHAE CBOMCTBA BEIIECTB, OTHOCSAIINXCS K Pa3IHnIHBIM
KJIacCaM HEOPraHMYECKUX COCIMHEHUN, TeHETUYEeCKas CBSI3b HEOPIraHUYECKUX BEIIECTB.

Krnaccugpuxanus XUMAIeCKIX pPEeakuii IO pa3ITUIHBIM IpHU3HaKaM (TI0 YHCITY U COCTAaBY yIaCTBYIONINX B PEaKIUH BEIIECTB,
mo TerioBoMy 3((eKTy, 1Mo H3MEHEHHIO CTEIeHEH OKHCIEHUS XHMHUYECKAX DJIEMEHTOB, MO OOpaTHMOCTH, MO YYaCTHIO
KaTajaM3aTopa). DK30- U SHIOTEPMUUECKUE PeaKui, TEPMOXUMUUYECKUE YPAaBHEHUS.

[ousTHE O CKOPOCTH XUMHUECKOH peakiuu. [loHATHE 00 00PaTUMBIX 1 HEOOPATHMBIX XUMUYECKUX peakuusx. [loHsaTre o
TOMOI'€HHBIX U T€TePOreHHbIX peakuusax. [lonstue o katanuze. IloHsTHEe 0 XUMHUYECKOM paBHOBecHU. DaKTOPbI, BIMAIOIIUE HA
CKOpPOCTh XUMHUYECKOH peakuy U NOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, DJIEKTPOHHBIM OalaHC OKHCIUTEIbHO-BOCCTAHOBUTENBLHOW pPEaKLUu.
CocraBiieHre ypaBHCHUH OKHCIATETFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C UCTIONB30BAHUEM METO/Ia DIIEKTPOHHOT0 Oananca.

Teopust 2NEKTPOTUTUUECKON TUCCOLUALH. DIIEKTPOIUTHI U HEANEKTPOIUThl. KaTHoHbI, aHMOHBI. MexaHu3M AncCOLUaliu
BEIIECTB C Pa3INIHBIMU BHIAMHA XHMHUYECKOH cBs3u. CteneHpb aucconuanuy. CHITBHBIC U CTa0bIe JIEKTPOIUTHL.

Peakuuu noHHoro ooOMeHa. Y cioBusl MpOTeKaHUs peakuii HOHHOr0 OOMEHa, MOJHBIE U COKPAIEHHBIE€ HOHHBIE YPaBHEHUS
peakmuii. CBoiicTBa KHCIOT, OCHOBaHMH M cojied B CBeTe IPEACTAaBIEHHH 00 JIEKTPOIUTHYECKOH JHCCOIMAIN.
KauecTBeHnHble peakuiuu Ha HOHBL. [IoHsTHE O THApONH3E CONEl.

Xumuueckuii Ixkcnepumenm:.



O3HAKOMJICHHE C MOJEJISAMH KPUCTAJUIMYECKUX PEIIETOK HEOpraHMYEeCKHX BEIeCTB — METAIOB U HeMeTauioB (rpadura u
ayMasa), CIOXKHBIX BEIECTB (XJIOpPUIA HATPHUs), UCCIECAOBAaHNUE 3aBUCMOCTH CKOPOCTU XUMHMUYECKOH peaklMu OT BO3JCHCTBUS
Pa3NUYHBIX (haKTOPOB, UCCIIENAOBAHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpoIiecca JUCCOLUALUU KU CIIOT, IeIoYel U
cosieif (BO3MOXKHO HCIONB30BAHUE BUAEO MATEPHANIOB), NPOBENEHHE ONBITOB, HUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHMS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BBIACIEHHE ra3a, 00pa30BaHUE BOABI), ONBITOB, WITIOCTPUPYIOLIUX IPUMEPDI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpeHue, peaKkIuy pa3okKEHUs,, COEIUHEHUS ), PACIIO3HABAHNE HEOPTaHUUECKUX
BEIIECTB C MOMOIIbIO KAUCCTBEHHBIX PEAKIUN Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaibl H NX coeTHHEHNUS

OOmass xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC CTENeHH okucieHus. CTpoeHue U
(u3nuecKkue CBOWCTBA MPOCTHIX BEHIECTB — TaJlOF€HOB. XMMHYECKHE CBOWCTBA Ha INpUMeEpe XJopa (B3aUMOAEUCTBHE C
MeTaJulaMM, HeMeTaIaMy, Ienouamu). XnopoBoaopos. ComsiHas KHCIOTa, XUMHUECKUE CBOMCTBA, MOJNyYeHUE, IPUMEHEHHE.
JeiicTBHE XJI0pa U XJIOPOBOAOPOA Ha OPraHMU3M YeNloBeKa. BakHeHe XJI0puasl M UX HAXOXKJEHUE B IPUPOJIE.

OO6mias xapakTepucTuka 31eMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pHbIE CTETIEHH OKUCIICHHUSL.
Crpoenue U pusnueckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPhl. ANIOTPONHbBIC MOTU(PUKALIUYN KHUCIOPOAa U CEphI.
Xumuueckue CcBoicTBa cepbl. CepoBomopon, CTpoeHHe, (u3nueckne U XUMUYecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHasl KHCIOTa, (PU3MYECKHE M XMMHYECKHE CBOWCTBA (0OILIME KaK MPeICTaBUTENS
KJlacca KUCNOT U crenuduueckue). XUMUYECKHE PEaKkIMH, JeKallie B OCHOBE IPOMBIIIICHHOIO CIIoco0a MOTydeHUs! CepHOM
kucnotsl. [Ipumenenue cepHoil kucnoTsl. CoiaM CepHOM KHUCIOThI, KAUECTBEHHAS peakiiyst Ha cynbdaT-uoH. HaxoxkneHue cepsl
u e€ coemMHEHMH B mpupoie. XUMHUYECKOE 3arpsi3HEHHE OKpPY’KaloIleil cpeabl COSAMHEHUSMH Cephbl (KHUCIOTHBIC NOXIH,
3arpsA3HEHUE BO3lyXa U BOJAOEMOB), CIIOCOOBI €T0 Pe0TBpaIleHHSI.

OO6mrast xapakTepuCTHKa 3JeMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTE€PHBIE CTCICHH OKHCICHHUS.
A3OT, pacmpocTpaHeHHe B Mpupoje, $uU3NYecKHe M XHUMHUYEeCKHe CBOMCTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
(u3MUecKue U XMMUYECKUE CBONCTBA, MONydeHNE U puMeHeHne. Conu aMMOHHMSA, X (PU3NYECKHEe U XUMHUYECKHEC CBOWCTBA,
MMPUMECHCHUE. KauecTtBennas peaKkiusa Ha HOHBI aMMOHMUA. A3zorHas KHCJI0Ta, eé IMOJIy4Y€HHUC, (pI/I3I/ILIeCKI/IC U XHUMHWYECKHUEC
cBOiicTBa (0OILIME KaK NPEACTaBUTENS Kiacca KHUCIOT U creruduyeckue). Mcmons3oBaHne HUTPAaTOB M COJIEH aMMOHHS B
Ka4yecTBe MHHEPAIBHBIX YHOOpEHHH. XUMHUYECKOE 3arpsi3HCHHE OKPY)KAIOLIeH Cpeabl COCIMHEHUSAMHM a30Ta (KHCIOTHBIC
JIOXIH, 3arpsA3HCHHE BO3Iyxa, MOYBH M BomoéMmoB). dDochop, ammorponHsle Moanpukammu Gochopa, duzndeckue u
xumuueckue cpoictBa. Okcun docdopa (V) u QocbhopHas kucnora, (U3HUECKHE W XMUMHUYCCKHE CBOWCTBA, MOMyUYCHHE.
HcnonszoBanue hochaToB B KauecTBE MUHEPATBHBIX YIOOpECHUI.

OO6mas xapakrepucTuka 3yeMeHToB [VA-rpynnbel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIC CTEIIEHHW OKHCIICHUS.
VYraepon, amaoTporHble MOAM(HKAIN, PACTIPOCTPAaHCHHE B MNPHPOAE, (PU3NIECKHE M XUMHUYCCKUEC CBOMCTBA. ANCOPOLHSL.
Kpyroeopor yriepoma B mpupome. OKCHIBI yriiepoia, UX (U3NYECKHEe M XMMHUYECKHE CBOMNCTBA, ICHCTBUE HA IKUBBIC
OpraHu3Mbl, MOJyYeHHE M IPUMEHEHHe. DKOIOrMYecKue IpoOiieMbl, CBs3aHHble ¢ okcuaoM yraepoxa (IV), rumoresa
IJ100aJIFHOTO TOTEIUICHHS KJIMMATa, MapHUKOBBIN 3((dexT. YTompHas KHCIOTa W €€ comu, UX (PU3NYecKue W XUMHUYECKHE
CBOIiCTBa, MONy4ueHHWE W HpuMeHeHHne. KadecTBeHHas peakums Ha KapOoHaT-MOHBL Vcmonp3oBaHWe KapOOHATOB B OBITY,
MEIUINHE, TPOMBIIUIEHHOCTH M CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COENMHEHHUSX yriepona (MeTaH, 3TaH, dTHJICH, aIleTHIICH,
9TaHOJI, TJIMIEPUH, YKCycHas KUCIoTa). [IpupomHsle HCTOUHUKH YTIIEBOAOPOAOB (Yrollb, IPUPOIHBIA a3, HE(PTH), MPOLYKTHI
ux repepaboTku (OCH3WH), UX POJb B OBITY M MPOMBINUICHHOCTH. [IoHSITHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUPAX,
OenKax, yrieBoaax — M UX pONU B KU3HH YeJIOBeKa. MaTepraabHOe eTMHCTBO OPraHMYECKUX M HEOPraHWIECKUX COSTUHEHNUH.

KpemHwnii, ero ¢pusndeckre 1 XUMAYECKHE CBOWCTBA, TIOJy4YeHHE U TpuMeHerne. CoeTMHeHHsI KpeMHUS B pupose. Oomme
npexacTaBieHus 00 okcune kpemHus (1V) n kpemaneBoit kucimore. CHINKATEI, UX HCIIOIB30BAaHHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxxneiiimme CcTpouTeNbHBIE MaTepHallbl: KepaMHKa, CTEKIO0, IeMeHT, OeToH, xene300eroH. IIpoOieMbr Oe3omacHOro
HCIIOJIb30BAHNUS CTPOUTENFHBIX MATEPHUAJIOB B IOBCETHEBHOM KHU3HH.

Xumuueckuit IKcnepumenm:

n3ydeHrne o0pasloB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJSTHONH KHCIIOTHI, NPOBENCHHE KAYSCTBEHHBIX PEAKIUA Ha
XJIOPUI-UOHBI M HAONIONEHNWE MPU3HAKOB HMX MPOTEKAHWs, OMBITHI, OTpakalomue (QU3NYecCKHe M XUMHYECKHE CBOWCTBA
TaJloTEHOB M HUX COCAWHEHHWH (BO3MOXKHO HWCIONB30BaHHE BHICOMATEPHANIOB), O3HAKOMJICHHE C 00paslaMH XJIOPHIOB
(TajoreHuOB), O3HAKOMJICHHE C OOpasllaMd cepbl M € COSAMHECHUSMH (BO3MOXHO HCIIOIb30BaHHE BHICOMATEPUATIOB),
HaOJIoIeHHE Tporecca OOYTIIMBaHUS caxapa IMOJ IEHCTBHEM KOHIIEHTPHPOBAHHOH CEpHOW KHCIIOTHI, H3YUCHHE XMMHIECKHIX
CBOWCTB Pa30aBJICHHON CEpHON KHCIIOTHI, IPOBEICHNE KaYeCTBEHHON peakliy Ha CyJb(aT-uoH W HaOII0JICHUE MpH3HaKa eé
MPOTEKaHMs, O3HAKOMIJICHHE C (PM3MUECKHMHU CBOWCTBAMH a30Ta, Gocdopa M MX COeOMHEHWH (BO3MOKHO HCIIONB30BAaHUE
BHJICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (OCHOPHBIX yAOOpPEHHMH, MONydeHHe, COOMpaHue, pacro3HaBaHWE W HM3y4YCHHE
CBOICTB aMMHaka, MPOBEICHHE KAUYCCTBEHHBIX pEAaKIHWi Ha WOH aMMOHHS W (ochaT-HOH M HU3ydYeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aMMOICHCTBHE KOHIICHTPHPOBAHHOW A30THOM KHCIOTHI C MeOplo  (BO3MOXHO  HCIIONB30BaHUE
BHJICOMATEPHAJIOB), H3YUCHHE MOJENIEH KPUCTAUTHIECKUX PEHIETOK anMasa, TpaduTa, QyiiepeHa, 03HAaKOMIICHHE C IIPOIIECCOM
azcopOIy  pacTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM W YCTPOHCTBOM IPOTHBOrasa, IONyYeHHE, COOHMpaHue,
pacro3HaBaHHE M U3y4YeHHE CBOICTB YIIIEKHUCIIOTrO Ta3a, MPOBEAEeHNEe KaUeCTBEHHBIX peakiuii Ha KapOOHAT W CHIIMKAT-HOHBI U
W3y4YeHWe TPU3HAKOB WX TIPOTEKaHWSA, O3HAKOMJIEHHE C TPOAYKIHEH CHIIMKATHOM IPOMBINUICHHOCTH, pPEIICHNE
9KCIIEpPIMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHeHIe HeMeTaIbl ¥ HX COSMHEHHUS.

MeTasibl 4 UX COeTHHEHHS

OOmas xapakTepHCTHKa XHMHUYECKHMX JJIEMEHTOB — METAJUIOB HA OCHOBAaHMM WX mosoxeHus B [lepromuueckoil cucreme
xummudeckux aremeHToB Jl. V. MenneneeBa u crpoerns atomoB. CTpoeHne MeTayutoB. MeTtayuimdeckas CBA3b M MeTaJTN4ecKast
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KpUCTAJUTMYECKasT PeméTka. ODJIEKTPOXMMHUUYSCKUN psifi HanpspkeHuid MeTawioB. Du3udeckne M XUMUYECKUE CBOWCTBA
MeTamioB. OOmue crmocoOsl MoMydeHuss MeTaioB. [TOHATHE O KOPPO3WH METaJIOB, OCHOBHBIC CIIOCOOBI 3alUTHI MX OT
koppo3uu. CrijiaBsl (CTallb, YyryH, TIOPATIOMUHUMN, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MIPOMBILIUIEHHOCTH.

[Ilenounbie MeTamibl: nonoxkeHue B [leprogudeckoii cucreMe XxuMuueckux anneMmeHToB [[. Y. MenpneneeBa, cTpoeHHE UX
aTOMOB, HaXOXKJeHHE B Ipupoje. Pu3ndeckue 1 XUMUUECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanust). OKCHABI U THIPOKCHIBI
HaTpus U Kanud. [I[puMeHeHne MeJT0YHbIX METAIJIOB U UX COSTUHEHHH.

[IlemoyHO3eMeNbHBIE METAIIIIBI MATHUNA U KalbLWN: ToJ0KeHNE B Ilepuonnyeckoil cuctemMe XUMUYeCKUX aneMeHToB [I. 1.
MenzeneeBa, CTpoeHHE WX aTOMOB, HaxOxIeHHe B mpupoge. Puznyeckue U XUMHUECKHE CBOMCTBA MarHds M KaJbIUs.
Baxxneiimme coequHeHNs Kaablust (OKCH, TUIPOKCHI, cONn ). JKECTKOCTH BOJBI U CIIOCOOBI € YCTpaHEeHHs.

AmomuHuii: nonoxxeHue B Ilepumonmmueckoil cucteme xumuyeckux anemeHToB [[. WM. MenneneeBa, cTpoeHue aroma,
HaxoxJeHue B npupope. Ousnueckue U XMMHUYECKHE CBOWCTBA amOMHUHUS. AM(OTEpHBIE CBOMCTBAa OKCHJA M THAPOKCHIA
AJTFOMHUHUS.

Kenezo: monoxenue B Ilepumommueckoil cucreme xumudeckux siemeHToB [[. . MeHneneeBa, cTpoeHue artoma,
HaxoxJeHue B npupoje. Puznueckne U XMMHUYECKHE CBOMCTBa >kene3za. OKcuabl, TuApokcuabl U comu skenesa (II) u xenesa
(1), ux coctas, CBOMCTBA U MOTyUYECHHUE.

Xumuueckuil Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3lamMy METajuIOB M CIIJIaBOB, WX (U3UYECKHMMH CBONCTBAMHU, W3YUYEHHE DPE3yNbTaTOB KOPPO3UHU
METaJIJIOB (BO3MOXHO MCIIOIh30BAHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA KaJIbIUA U HATPUS C BOAOH
(BOBMOXKHO HCIOJB30BAHHE BHUICOMATEPUAJIOB), HCCIEIOBAaHUE CBOMCTB KECTKOW BOIBI, TpoIllecca TOPEHHs XKele3a B
KHCII0pozie (BO3MOXHO UCIIONB30BaHUE BUICOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KaUYeCTBEHHBIX PEaKINil Ha MOHBI: MaTHHUS,
Kanpiys, amoMmunus, 1uHka, xenesa (1) u sxenesa (1), mequ (I1), HabmroneHre W OmMHCAHHWE MPOIECCOB OKpPAIIHBAHFS
MJaMEHW MOHAMH HATPHsl, Kalusl W KaJiblus (BO3MOXKHO HCIIONb30BAHHE BUCOMATEPUAJIOB), HCCIeloBaHHE aM(pOTEpHBIX
CBOWCTB THJIPOKCH/Ia ATFOMUHHS ¥ THPOKCH A IMHKA, pEIICHNE SKCIIEPUMEHTANBHBIX 3a71a4 110 TeMe «BakHeHI e MeTauibl 1
HUX COCIUHCHUS.

XMMUSI U OKPYXKAIOLIAs cpeAa

BemiectBa u MaTepuainsl B TOBCEIHEBHOM KU3HU YeIOBeKa. be3onacHoe CoNb30BaHNE BEIIECTB U XMMHUECKUX PEAKIIUN B
obITy. [lepBas moMoInIb MPU XUMUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpY)Kalomlel cpeabl (IpeAenbHas JOoMycTUMas KOHIeHTpanus Bemects, gaiee — [1/1K). Porb
XUMHH B PEHICHUU 3KOJIOTHUUYECKUX TTPOOIIEM.

Xumuueckuil Ikcnepumenm:

H3ydeHue 00pa3IoB MaTEePHAIIOB (CTEKIIO, CINIABBI METAIIIOB, TOJTMMEPHBIC MATEPHAIIHI ).

Mescnpeomemnuie ceazu

Peanuzanmst MeXnpeIMETHBIX CBS3EH MPH M3YYCHUH XUMHH B 9 Kitacce OCYIIECTBIIICTCS Yepe3 UCTIONb30BaHNEe KaK OOIIUX
€CTECTBEHHO-HAYUYHBIX TOHSATHH, TaK WU TOHSITHH, SBISIOMIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOT'O IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TMOHSATHS: HAaydyHBIA (DakT, THIOTE3a, 3aKOH, TEOpHsl, aHalW3, CUHTE3, Kiaccu(puKaius,
MePUOIMIHOCTh, HAOIIOJICHHE, DKCIEPUMEHT, MOJCIUPOBaHUE, HW3MEpPEeHHE, MOJeib, SBIICHUE, MapHUKOBBIA 3 deKT,
TEXHOJIOTHSI, MAaTePUATIbI.

®dusnka: MaTepus, aToM, DOJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHI, H30TONbI, pPaJUMOAKTUBHOCTh, MOJEKYIa,
AJIEKTPHUYECKUHN 3apsj, MPOBOJHHUKH, MOTYIMPOBOJHUKH, AMIJICKTPUKHU, (DOTOJIEMEHT, BEHIECTBO, TEIIO, O00BEM, arperaTHoe
COCTOSIHHE BEIIEeCTBa, ra3, PacTBOP, PACTBOPHUMOCTh, KpUCTAJUTMYECKAs PENIETKA, CIUIaBbl, (PM3UYECKAE BEITHMYUHBI, CAMHHUIIBI
W3MEpPEHUs, KOCMHUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, CONHIIE.

Buonorus: dhorocunres, npixanue, ouochepa, 3IKocUcTeMa, MUHEPAIBHBIC YIOOPEHHSI, MUKPORJIEMEHTHI, MaKPO3JIEMEHTHI,
IMUTaTEIIbHBIE BEMIECCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEPaITBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIC UCKOIAEMbIe, TOILTUBO, BOJHBIC PECYPCHI.

IMJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITIPOT'PAMMBI 11O XUMHWU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JUNYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNBTAaThI OCBOSHHUS IPOrpaMMbI OCHOBHOI'O OOIIEero 0Opa3oBaHUS NOCTHTAIOTCA B XOIe OOYYCHHS XUMHH B
€IMHCTBE y4eOHOM W BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHH C TPAJAWIUOHHBIMH POCCHHCKHUMH COIMOKYJIBTYPHBIMU H
JyXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSIMH, MPHHSITHIMHA B OOIECTBE MPaBUIaMHd W HOpMaMH TIOBEACHHUS U CITOCOOCTBYIOT MPOIleccam
CaMOITO3HAHMS, CAMOPA3BUTHSI U COITHATM3AIIUH 00YJaIOIUXCS.

JInyHOCTHBIE pE3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHCTEMOH MMO3UTHBHBIX I[CHHOCTHBIX
OpHEHTANMN U PaCIINPEHHUE OIBITa ACATEIHFHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) MaTPpUOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYIbTYpPHOMY, HCTOPHYECKOMY W HAYYHOMY HACJIEIUIO, TIOHUMAHUS 3HAYCHUS
XUMHUYECKOH HAyKd B KH3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJCTh JOCTOBEPHOH HH(pOpPMAaIHeldl O MepeIoBbIX
JIOCTYKEHUSX U OTKPBITUSX MUPOBOM W OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOWCTBE MUpPA U
0011eCTBA;

2)TpamIaHCKOr0 BOCIIUTAHMA:

MPEACTABICHUS O COLMAJBHBIX HOpPMaxX MW IMpaBUJaX MEXKIUYHOCTHBIX OTHOLIEHUM B KOJUIEKTMBE, KOMMYHUKATHBHOH
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, YIeOHOMCCIIEA0BATEILCKOM, TBOPUSCKOM U APYTUX BUIAX JAEATEILHOCTH, TOTOBHOCTH
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K pa3HOOOpa3HOW COBMECTHOW [ESTENbHOCTH MPU BBINIOJIHEHWU y4eOHBIX, MO3HABATENbHBIX 3a/lad, BBIMOJIHEHUH XUMHUYECKUX
JKCIEPUMEHTOB, CO3JJAHUH y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOILIM B MPOLEcCe ITON ydeOHOi
JesITeIbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE MOBEIEHUE M MOCTYNKU CBOMX TOBapUIIEH C MO3WIMU HPABCTBEHHBIX U IPABOBBIX
HOPM C y4ETOM OCO3HAHUS MOCIIEACTBUN MOCTYIKOB;

3) LIeHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHYECKHE MPEICTABICHNUS O BEIIECTBE U XMMUYECKOH peaklny, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUSA
HayKl W COCTaBJSIONIME OCHOBY JJIsl TOHMMAHHSA CYIIHOCTM Hay4YHOW KapTUHBI MHpa, NPEACTaBIeHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPHUPOJBI, B3aMMOCBS3SX 4YelOBeKa C MPUPOJHON Cpeqod, O POINM XUMHHM B IO3HAHMU OTHX
3aKOHOMEPHOCTEN;

Mo3HaBaTeJIbHbIE MOTHBBI, HANpaBJIICHHbIE Ha TMOJYYCHHE HOBBIX 3HAHUU 10 XUMHH, HEOOXOAWMBIE mJs OOBSICHEHUS
Ha0JIt0JaeMbIX MPOLECCOB U ABIICHUH, NMO3HABATENbHONW, HHPOPMALIMOHHOW M YUTATENbCKOM KYJNbTYpPhI, B TOM YHCIIE HAaBBIKOB
CaMOCTOATENIbHONW paboThl C Y4EOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPAaTypoOil, JOCTYNHBIMH TEXHHYECKUMH CpEICTBAMHU
HWH(pOPMAIIOHHBIX TEXHOJOTHH;

WHTEpeC K OOYYEHHI0O M TO3HAHHWIO, JIHOO03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CamMoOOpa30BaHWIO, MPOEKTHOH H
HCCIIeZIOBATENIbCKOM IeITETFHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH U YPOBHS OOY4EHHUS B JalibHEHIIEM;

4) popMUpPOBaAHMS KYJIHTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBIN 00pa3 >KHU3HH,
OCO3HAaHHUE MOCIIEACTBUNA M HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTHKOB, KypEeHHUs), HEOOXOIUMOCTH
coOIrOIeHUS TIPaBUIT OE30MaCHOCTH TIPU O0paIlEeHNH ¢ XHMHUYECKUMH BEIIECTBAMHU B OBITY U PeajibHOM JKHU3HU;

5)TPy10BOTr0 BOCTIMTAHUS

WHTEpEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuid W TpyJa pasziIudHOro poja, YBaKEHHWE K TPYAy M pe3yiabTaTaMm TPYAOBOU
ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBC IMPHUMCHCHU MPEAMCETHBIX 3HAHUU TI0 XUMUHU, OCO3HAHHBIHI BI:I60p HH,Z[I/IBPI)Z[yaHLHOﬁ
TPAEKTOPUH MPOIOIKECHHS 00pa30BaHUS C yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, YCIEeNTHON MPOEeCCHOHALHON JICATEILHOCTH U PAa3BUTHS HEOOXOAWMBIX YMEHH, TOTOBHOCTh aJalTHPOBATHCS B
poeCCHOHAIBHOM Cpe/Ie;

6)3K0JI0rM4€eCKOro BOCITUTAHUA:

9KOJIOTUYECKH 1eJIeco00pa3Hoe OTHOIICHHE K MTPUPOJIE KaK UCTOUHUKY JKU3HU Ha 3eMIIe, OCHOBE €€ CyIECTBOBAHUS, IOHMMAaHUE
IIEHHOCTH 37I0POBOr0 M 0€30MacHOTr0 00pa3a KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY M TICHXHYECKOMY
3JI0POBBI0, OCO3HAHHE IIEHHOCTH COOJIOICHUS MPaBII OE30I1aCHOTr0 TIOBEICHHSI TIPH PabOoTe C BEIIECTBAMH, a TAKXKE B CUTYAIUX,
YIPOXKAIOIIKX 340POBbIO U JKU3HU JIOJIEH;

CIIOCOOHOCTH TPHMEHSTh 3HAHWS, IONydaeMble NPH WM3YUYECHHHM XUMHHU, IS pEIICHWs 3a1ad, CBS3aHHBIX C OKpY’Karomen
MPUPOTHON CpelOW, IJISi MOBBIMICHUS YPOBHS HKOJIOTHYECKONW KYNIBTYPBI, OCO3HAHMS TIIO0AJFHOTO XapaKTepa JKOJOTHYECKHX
mpoOJieM U ITyTed MX PEHICHUsS! MOCPEICTBOM METOIOB XHMHH, SKOJOIMYECKOTO MBIIUICHHS, YMEHHS PyKOBOACTBOBATHCS UM B
M03HABATEIbHOW, KOMMYHUKATUBHOMN M COITMAIBHON MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX Pe3yNbTaTOB BBIACIIIOT 3HAYMMEIC IS (POPMHPOBAHUS MHPOBO33PEHHS OOIICHAYYHBIC ITOHATHUS
(3aK0H, TEOpHsI, IIPUHITUIL, THIIOTE3a, (haKT, CHCTEMa, MPOIECC, SKCIEPHUMEHT U APYTOe.), KOTOPHIE UCIIONB3YIOTCS B €CTECTBEHHO-
HAYYHBIX YUeOHBIX MPEAMETaxX W MO3BOJISIOT HA OCHOBE 3HAHUHA M3 3TUX IPEAMETOB (POPMHPOBATH MPEACTABICHHUE O LIEITOCTHOU
HAyYHOW KapTHHE MHpPa, M YHUBEpCAJIbHBIC yueOHBIE NeHCTBUS (II03HABATEIbHBIE, KOMMYHHKATUBHEIE, PETYISTHBHBIE), KOTOPHIE
o0ecIeunBaioT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITETIFHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YUeOHON AESTEIHLHOCTH.

Ilo3HaBaTe/bHbIE YHHBEepPCATbHbIE YUeOHbIe JeHcTBHA

ba3oBble Jjoruyeckue qeicTBHU:

YMEHHUsSI UCIIONIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHHUS NPU OCBOCHUU 3HAHUM: PacKpblBaTh CMBICH XUMHYECKUX MOHSATUH
(BBIIENIAT MX XapaKTEpHblE IPU3HAKM, YCTAHABIMBATh B3aMMOCBSI3b C APYIMMM IOHATUSAMH), HUCIONB30BaTh IMOHATUSA MJIs
OOBSCHEHUsI OTHENBHBIX (PAKTOB W SIBICHUU, BHIOMPATh OCHOBAHWS M KPUTEPHH U KIACCU(PUKAINN XUMHUYECKUX BEIIECCTB U
XAMIYECKIX pPEeaKnHuid, yCTAHABIMBATH IMPUIMHHO-CICICTBEHHBIE CBS3U MEXIY OOBEKTAMH W3YYEHHs, CTPOHUTH JIOTHUYECKHE
paccyxnenust (HHIYKTHBHEIC, IeIyKTUBHBIE, IT0 aHAJIOTUH ), IEJIATh BEIBOABI M 3aKITIOUCHILS;

YMEHHE HPUMEHATH B MPOIECCe IMO3HAHUS MOHATHS (IIPeIMETHBIE W METalpeIMETHEBIC), CHMBOJIMIECKIE (3HAKOBBIC) MOJIEIH,
UCIIONIb3yeMBIE B XMMHH, IPeoOpa30BBIBATH MIMPOKO MPUMEHSIEMBIE B XHUMHH MOJEIBHBIC TPEICTABICHUS — XUMHUSCKHN 3HAK
(cuMBOJ 37€MEHTa), XUMUIecKas popMyla U ypaBHEHHE XHMHIECKON pPeakuy — IPU PEIICHUH yIeOHO-TI03HABATEIBHBIX 3a1ad, C
YI€TOM 3THUX MOIETBHBIX HPEICTABICHUN BBHISBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC IPH3HAKH H3YYAaEMBIX OOBEKTOB —
XMMHUYECKMX BEIIECTB M XUMHUYECKUX pPEaKLUUH, BBUBIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B U3yUaeMbIX IIpoLieccax U SBICHUSX.

Ba3oBble uccienoBarelbCcKHae 1eHCTBHA.

YMEHHE HCIHOJIb30BATh IIOCTABJIEHHbIE BONPOCHI B KadeCTBE HHCTPYMEHTA IIO3HAHMUS, a TakXKe B KaueCTBE OCHOBBI JIs
(hOpMHUPOBAHUS TUIIOTE3HI 110 IPOBEPKE MPABIIIEHOCTH BBICKA3BIBAEMBIX CYXKIICHHN;

MpUOOPETEHNE OMBITA 10 IUIAHUPOBAHUIO, OPTaHU3AINH U MPOBEICHUIO YICHHICCKIX HKCIIEPUMEHTOB, YMEHHE HAOIIONATH 3a
XOJIOM TIpOIlecca, CaMOCTOSTEIBHO IPOTHO3MPOBATH €r0 Pe3yNbTaT, (OPMYIHPOBATH OOOOIIEHHS W BBIBOABI IO Pe3yiabTaTaM
MIPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTYET O MPOAETIaHHON padoTe.

Pabora ¢ nundopmaunmeii:

YMEHHUE BEIOMPATh, aHAJTH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3THYHBIX BUIOB U (POPM IPEICTABICHUS, TOTYIaEMYIO
U3 pa3sHBIX HCTOYHHUKOB (HAyYHO-TIOMYJSIpHAS JHTEpaTypa XHUMHUYECKOTO COICP)KAHUS, CIIPABOYHBIC IIOCOOWS, PEeCypChHI
WnTepHeTa), KpUTHYIECKU OIICHUBATH MIPOTUBOPEUHUBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;
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YMEHHE TPHMEHATh pa3IMdHblE METOJIBl W 3alpochl NpPH IOHCKe M OTOOpe MH(OPMAIMKM W COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJUMBIX JUIS BBITOJHEHHs y4eOHBIX M ITO3HABATENBHBIX 3aja4 ONpPENeNIEHHOIO THIIA, NMPUOOpETeHne OMbITa B 00IacTh
WCTIOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIeHHE KyJIbTYpOH aKTHBHOTO HCIIONB30BAHHS PAa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpaTh ONTUMaJbHYIO (opMy TpencraBieHHs WH(OpPMAIMM W WILTIOCTPHPOBATH
periaeMble 3aJa4y HECJIOKHBIMH CXEeMaMH, THarpaMMaMH, IpyruMHu GopMamu rpadMKi 1 UX KOMOMHALUSMHY;

YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce Y4eOHOH M HCCIeA0BaTeNbCKON AEATENbHOCTH WH(OPMAIMIO O BIMSHUU
MIPOMBIIIIEHHOCTH, CEJIECKOTO X035HCTBa M TPAHCIIOPTa HA COCTOSIHUE OKPYKaIOIed IPHPOTHOH CpeJIbl.

KoMMyHnKaTHBHBIE YHUBepCcAIbHbIE YUeOHbIe TeficTBUSA:

YMEHUs 3a]laBaTh BONPOCH! (B XoJe Auaiora W (Win) IMCKYCCHH) 1O CYIIECTBY 00CYyXIaeMod TeMbl, (OpMyJIUpOBaTh CBOM
MIPEeIUIOKEHHS] OTHOCUTENBHO BBIOIHEHHS MTPEUIOKEHHOH 3a1a4H;

YMEHHUS TIPEICTABIATH HOJNyYeHHbIE Pe3ysIbTaThl [T03HABATENBHOW NEATEeNbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh
MPE3EHTAIMI0 PE3yJIbTaTOB BBHIMOIHEHUs] XUMHUYECKOIO SKCIEpHUMEHTa (JabopaTOPHOro OmbITa, JabOpaTOpHOM paboOThI IO
WCCIIEIOBAHUIO CBOICTB BEIIECTB, y4eOHOTO ITPOEKTA);

YMEHHUs y4eOHOTr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW ITO3HABATENILHOM M HMCCIIEA0BATEIbCKON NEATEIBHOCTH MPU
pelIeHNH BO3HUKAIOIIMX MPOOIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COINIaCOBaHUs MO3ULMIT (00CYKaeHHs, 00MEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPJMHAIIUS COBMECTHBIX JICHCTBHIA, ONIpe/ielIeHue KPUTEPUEB 110 OLIEHKE KaueCcTBa BHIMOIHEHHON paboThI
U IpyTHe).

PeryasiTuBHBIe YHUBEpcaIbHbIE YUeOHbIe IelicTBHSA:

YMEHHE CaMOCTOSATEJbHO OMNpENeNsaTh LeMd ACATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISATh, KOHTPOJIMPOBATH W NPH
HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIESTENBbHOCTh, BHIOMpaTh Hamboiee 3((eKTHBHBIE CHOCOOBI PEIICHUSI Y4EOHBIX U
[I03HAaBaTEJIbHBIX 33/1a4, CAMOCTOSTEIBHO COCTaBIIATh UM KOPPEKTUPOBATH IIPEUIOKEHHBIN alrOpUTM ACHCTBUM IPU BBIIOJHEHUN
3aJlaHNil ¢ Y4€TOM IMOJyYeHHs HOBBIX 3HAHMI 00 M3ydaeMbIX OOBEKTaX — BEIIeCTBaX U PEaKIMsIX, OLEHUBATH COOTBETCTBHE
MOJYYEHHOr0 pe3ylibTaTa 3asBJICHHOH 1IeM, YMEHHE HCIIOJb30BaTh W aHaJIM3UPOBATh KOHTEKCTBI, MpEAiaraeMble B YCIOBUH
3alaHui.

HPEJAMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yNbTaTOB 10 OCBOSHHIO 00S3aTEIBHOI0 COAEp)KaHUS, YCTAHOBJICHHOTO NaHHOW (enepaibHON
paboueil mpoOrpaMMoOi, BBIICISAIOT: OCBOSHHBIC OOYYAIONIMMHUCS HAaydHbIe 3HAHWS, YMEHHUS W CIOCOOBI JeiCTBUH,
cenudurUeckue Ui TPEAMETHOH o0nacTH «XUMHs», BUJBl JIEATENLHOCTH TI0 IONYYSHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpeTauy, Mpeodpa3oBaHMI0 U TPUMEHEHNIO B PA3JIMYHbIX YIEOHBIX M HOBBIX CHUTYAIUSX.

IIpenMeTHbIe pe3y1bTaThl Ha 6230BOM YPOBHe K KOHILY 00yueHHus B 8 Kiacce:
® PaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKMX MTOHATHIN: aTOM, MOJIEKYJIA, XHMUYECKUI JIEMEHT, IPOCTOE BEIIECTBO,
CJIOXHOE BEILECTBO, CMECh (OHOPOIHASI U HEOJHOPOIHAs), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsl M MOJIEKYJIApHasl Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast JI0JI1 XMMHUECKOI'0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCH /I, KHCJIOTa, OCHOBAHHUE, COJIb, HIEKTPOOTPHIATEIbHOCTD, CTEIIEHb OKUCIICHNS, XUMHYECKas pEaKIHs, KIacCU(PHUKALIH
peakuuii: peakMy COSIUHEHUS, PEaKIUU Pa3jIoKeHUs, PeaKIIMK 3aMELIeHNUs, peakiMu OOMeHa, 9K30- U 3HJI0TEPMUYECKUE
peakuunu, TemoBor 3¢ (eKT peakunu, Sapo aToMa, SJIEKTPOHHBIIN CIIOH aToMa, aTOMHasi OpOoUTallb, pailyc aToMa,
XMMHYECKasl CBSI3b, MOJIIPHAs U HEMOJSIPHASI KOBAJICHTHA CBSI3b, HOHHASI CBSA3b, NOH, KATHOH, aHUOH, PACTBOP, MAacCOBast
TIOJIs1 BemecTBa (IIPOIICHTHAS KOHIIEHTPAIHSI) B paCTBOPE;
® MJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IOHATHH W IPUMEHSTH 3TH MTOHATHS IIPH OMMCAHUU BEIECTB U UX
NpeBpaIlleHUH;
® UICII0JIb30BATh XUMHUYECKYIO CHMBOJIMKY AJIsl COCTaBICHUS ()OPMYJI BEILIECTB U YPAaBHEHUN XUMHUYECKUX PEaKLni;
® OIIPEENTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb OKUCIIEHHUS 3JIEMEHTOB B OMHAPHBIX
COEIMHEHUSX, IPUHAIIEKHOCTD BELIECTB K ONPEAEIEHHOMY KI1acCy COeIUHEHUH 1Mo (opMyiaM, BUJ XUMUYECKOH CBSI3H
(KOBaJIeHTHAs ¥ HOHHAs) B HEOPTaHUYECKUX COCIUHEHUSAX;
e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAaHUE IEPUOINY ECKON
3aBHCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX MOJIOKEHUS B [leproanueckoil cucTteMe, 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, MMOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHs, 3aKOHa ABOraapo;
® OIMCHIBATh U XapaKTepu3oBarh Tabanunyto ¢popmy [lepronnueckoil cMCTEMBl XMMUYECKHX 3JIEMEHTOB: Pa3In4aTh
MOHSATHS «rJ1aBHas moarpymnna (A-rpymmna)» u «rnodounas noarpynmna (b-rpynmna)», mansie u 60JbiINe NEPHOABI, COOTHOCUTh
0003Ha4eHMs1, KOTOphle UMEIoTCsl B Tabmuue «lleproandeckas cucremMa XuMuieckux 3neMeHToB . 1. Menaeneesay ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB M 3apsil siipa, 0OIIee YUCIO AIEKTPOHOB
U pacnpernesneHne X 110 3IEKTPOHHBIM CIIO0SIM);
 KIacCU(UINPOBATh XMMUYECKHE JIEMEHThI, HEOPTaHUUECKHE BEIIECTBA, XMMHUUECKHE PEAKLUH (II0 YUCITY U COCTaBy
YUYaCTBYIOIIMX B PEAKLUH BELIECTB, 110 TEMJIOBOMY 3G DeKTy);
® XapaKTepHu30BaTh (OMKMCHIBATh) O0IIME XMMUYECKIE CBOWCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, TOATBEPKAAst OIMCAHNE
MIpUMEpPaMH MOJIEKYJIAPHBIX YPaBHEHHH COOTBETCTBYIOLINX XUMHUECKUX PEAKIIN;
® [IPOrHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUYECTBEHHOI'O COCTaBa, BO3MOKHOCTH IIPOTEKAHMS
XUMHYECKUX MPEBPALLICHUH B PA3JINYHBIX YCIOBUSIX;
® BEIYHCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO TOJIF0 XUMHUYECKOTO 3JIEMEHTA 110
(dbopmMyIie coeJMHEHH], MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI MO YPABHEHHIO XMMUYECKON PEaKIH;



® [IPUMEHSTH OCHOBHEIE OIEPaIlUK MBICIUTELHON JCITeIbHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 00001IeHNE,
CHCTEMAaTHU3aIUIO0, KIIACCU(UKAIUIO, BBISIBJICHUC IPUIUHHO-CIICJCTBEHHBIX CBSA3EH — JUIsl U3YYCHUS CBOWCTB BEIISCTB U
XUMHYECKUX PEaKIIHii, ECTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJIIOJICHHE, U3MEPEHUE, MOJICTHPOBAHUE, SKCIICPUMEHT
(peanbHBII U MBICIICHHBIH );
® CJIC/IOBATh MPABHIIAM TTOJIB30BAHUS XMMUYECKOHN TIOCY/I0M 1 1a00paTOPHBIM 000pYIOBaHUEM, a TAKXKE MTPaBHIIAM
oOpalleHusl ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMH T10 BBITOJHEHUIO JTA0OPAaTOPHBIX XUMUYECKHX OIBITOB IO
MTOJTYYSHHIO U COOMPAHHUIO Ta3000pa3HbBIX BEIIECTB (BOJOPO/a M KHCIOPOa), IPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHON
MacCOBO# JToJieil paCTBOPEHHOT O BEILIECTBA, IUNIAHKUPOBATh U IIPOBOJIUTh XUMHUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
PACTBOPOB IIENIOYEH ¥ KUCIOT C TIOMOIIbI0 HHAUKATOPOB (JIaKMYC, (heHON(TaNICHH, METHIIOPAHK U JPYTHUE).

I[IpenMeTHBIE pe3ybTATHI HA 0230BOM YPOBHE K KOHILY 00y4eHHs B 9 Kiacce:
® PaCKpPbIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYCCKUAN JIEMEHT, aTOM, MOJIEKYJla, NOH, KATHOH, aHHOH,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JICKTPOOTPHUIIATESIIBHOCTD, CTEIICHb OKUCICHHS, XUMHYECKas
peaKIus, XAMUYECKas CBA3b, TEIIOBOH 3P (PEKT peaKiliu, MOJIb, MOJSIPHBIN 00BEM, PACTBOP, JICKTPOIUTHI, HEIJICKTPOIUTHI,
ANIEKTPOIUTHYECKAS UCCOLMAIINS, PEAKIIMH HOHHOIO OOMEHa, KaTaln3aTop, XMMHYECKOS PABHOBECHE, 00paTUMBbIC U
HEOOPAaTUMBbIC PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKACIIMTENb, BOCCTAHOBUTEb, OKUCIICHUE U
BOCCTaHOBJICHHUE, AJUIOTPOIHUS, aM()OTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAS, NOHHAS, METAJUTMYECKAs ),
KpUCTAJUITMYECKas pelIéTka, KOPPO3Hs METAJIJIOB, CILIABhI, CKOPOCTh XUMHUECKOW PEAKIUH, TPEIASIBHO JOMYCTHMAs
koutentparms 11K BemecTna;
® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUCCKUX MMOHSATHIA W TPUMEHSITh 3TH MTOHSTHS ITPH OMMCAHUU BEIECTB U UX
HIpEBPALLECHU;
® HCII0JIb30BaTh XUMHUECKYHO CUMBOJIMKY ISl COCTaBJICHMs (DOPMYJT BEIIECTB U YPaBHEHUH XUMUYECKUX PEaKIUi;
® ONPEAEIATh BAJIGHTHOCTD U CTEIIEHb OKMCICHHS XUMUYECKUX 3JICMEHTOB B COSIMHEHMIX PAa3IMYHOIO COCTaRa,
MPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COSAMHEHUH 110 (hopMyiiaM, BUJ XMMUYECKOHN CBs3U (KOBaJICHTHAs,
HMOHHAsl, METAJUIMYECKAs) B HEOPraHUYECKUX COSAMHEHUSAX, 3aps]] HOHA 110 XUMHUYECKOH (hopMyJie, XapaKTep Cpeibl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COCAMHEHUM, THIT KPUCTAJUIMYECKON PEIIETKY KOHKPETHOI O BEILIECTBRA;
® packpbiBaTh cMbIci [lepuoaudeckoro 3axona /. . MenneneeBa u 1eMOHCTPUPOBATh €0 MIOHUMaHHE: OMUCHIBAThH U
XapakTepu30BaTh Ta0IMUHYI0 Gopmy [leproarueckoil cHCTeMbl XMMHUECKHX JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHAS
noarpymnmna (A-rpynma)» u «modounas moarpymma (b-rpyrmna)», Maibie U OOJbIIHE IEPUOJIbI, COOTHOCUTH 0003HAUEHHUS,
KOTOpBIE NUMEIOTCS B TIEPHOANYECKOH Ta0IuIIe, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOSHHS aTOMOB XHMHUYECKIX DJIEMEHTOB
(cocTtaB u 3aps sapa, 00IIee YUCIIO MIEKTPOHOB M PACIIPENEICHIE X 110 JIEKTPOHHBIM CIIOSIM), OOBSICHSTEL 00IITHe
3aKOHOMEPHOCTH B MI3MEHEHUHW CBOWCTB AJIEMEHTOB M MX COEAWHEHUH B Mpenenax MalbIX IEPHOI0B U TJIABHBIX HOATPYIII C
YYETOM CTPOEHHUS UX aTOMOB;
® KJTaCCH(UIMPOBATH XMMUYECKHE AIIEMEHTHI, HEOpPraHNUECKUE BEIIECTBA, XUMHUECKHE PEAKIINH (110 YUCITYy U COCTaBy
YUYACTBYIOIIUX B PEAKITUM BEIECTB, 10 TEIIOBOMY 3(Q(EKTY, 10 U3MEHEHHIO CTeleHEeH OKHCIICHUS! XUMHUECKUX JIIEMEHTOB);
® XapaKTepu30BaTh (OIMUCHIBATE) OOMIHE M CHEMU(PUIECKHE XUMHIECKAE CBOMCTBA MTPOCTHIX U CJIOKHBIX BEIIECTBR,
TTOJITBEPIKAsl OIFICAHNE TIPIMEPaMI MOJIEKYIIIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKIX PEAKIIHIA;
® COCTaBIISITh YPaBHEHUS SIEKTPOIUTHIECKON TUCCOITUAIINH KHCIIOT, IIeTouel 1 colieil, MOTHBIE i COKpPAIEHHbIe ypaBHEHH
peaxIii HOHHOro OOMEHa, ypaBHEHHsI PEaKITHii, MOATBEPKAAIONINX CYIECTBOBAHNE TE€HETHIECKONW CBA3H MEXKIY
BEIIECTBAMH PAa3TMYHBIX KJIACCOB;
® PaCcKpHIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITHIA MTOCPEICTBOM COCTABIICHHUS DIIEKTPOHHOTO Oaanca
3TUX PEaAKLIU;
® [TPOrHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BOSMOXKHOCTH MPOTEKAHUS XUMHIECKUX
MIpEBpAIIEHUH B PA3INYHBIX YCIOBHSIX;
® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO OO0 XUMUYECKOT O 3JIEMEHTAa T10
(hopMmyse coeTuHEeH s, MACCOBYIO JIOJO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHHIO XMMIYECKON PEeaKIIvH;
® cOOTIOIaTh TpaBUIIa MTOIB30BAHIS XHUMAYECKON TIOCYI0H 1 1a00paTOpPHBIM 000pYIOBaHUEM, a TAKKE MPaBUIIa OOpAIeHUS
C BEI[ECTBAaMH B COOTBETCTBHH C MHCTPYKIHUSIMH TI0 BEITIOIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB TI0 TIONYYSHHIO
coOMpaHnto ra3000pa3HBIX BEMIECTB (aMMUAaKa U YTIIEKHCIIOTO Trasa);
® [IPOBOJIUTH PEAKINH, ITOITBEPKAAOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
XJIOpUA-, OpoMuUI-, HOIUA-, KapOoHaT-, PpocdaT-, cUIMKaT-, cyabhat-, THIAPOKCUA-NOHBI, KATHOHBI aMMOHUS U MOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
® [IPUMEHSATH OCHOBHEIE OIlepaIliyl MBICIUTENFHON JIeITeIbHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 00001IeHNE,
CHCTEMaTHU3aIUIO, BBISABIICHHE TPUYUHHO-CIIEACTBEHHBIX CBS3EH — I U3yUEHUS CBONCTB BEIIECTB M XUMHUECKUX PEAKITHIH,
€CTECTBEHHO-HAyYHBIC METO/IbI IO3HAHUS — HAOIIOICHUE, U3MEPEHHE, MOJISITUPOBAHNE, IKCIIEPUMEHT (peaibHbBIN U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
Pabouyas nmporpamma no yye0OHOMY npeamery «XHMHUsD» pa3padoTaHa ¢ y4éToM pado4eil mporpaMMbl BOCIIUTAHMSA,

4YTO OTPa’KeHO B JUYHOCTHBIX IUVIAHMPYEMbIX pe3ybTaTax U o0eclevyHBaeT pealn3anui0 HHBAPHAHTHBIX MOAYJIeil
(MUM) nporpaMmmsl «YpouyHasi JAesiTeJbHOCTHY, «BHelKkoabHbIe MeponpusaTUs»,«OCHOBHBIE HIKOJIbHBIE AeJa» U

«Couna.nbnoe MapTHEPCTBO».

8 KUNIACC
Ne | HanmeHnoBaHue pa3ziesioB U TeM KonugectBo uacoB | DnekTpoHHBIE
n/ | MporpaMMel Beero |KP rp | (wpossic) [TporpamMmMa BOCTIUTAHHS
n 00pa3oBaTelIbHbIC
pecypchbl
Pazpaen 1.IlepBonayaibHble XUMUYECKHE MOHSITHUS MM «YpouHasi 1eATeTbHOCTb.
1. | Xumus — BaxHas 001acTh 5 2 Bubnuoreka [[OK | YCTAHOBJICHHC OBCPUTCILHBIX
1 | ecTecTBO3HAHUS U MPAKTHICCKOM https:/m.edsoo.ry/ | OTHOMCHHIH MEXLY yauTEIeM
JIESITEIIbHOCTH YeTOBEKa 7f41837c " ero yHeHHKaMt,
CIOCOOCTBYFOIIIUX
1. | BemecTBa u XUMHYECKHE PEAKITAN 15 1 bubnuoreka LOK | nosurunomy  Bocmpustuio
2 https://m.eds00.ru/ | yuammmucs tpeGoBammii  u
7f41837c npocs0 YUUTENS,
I/ITOFO o pa3ﬂeﬂy 20 IMPUBJICUCHUIO UX BHUMAHUA K
oOCYKIaeMoil  Ha  ypOKe
Pa3jaen 2.BaxkHeiiniue npeacTaBuTe/] M HEOPraHMYEeCKUX BelleCTB HHpOpMAIIH
2. | Bosayx. Kucmopon. ITousitue 06 6 Bu6mmorexa LIIOK | $opmuposanye
1 | okcumax https://m.eds00.ru/7 | ©TBETCTBCHHOTO OTHOUICHHA K
f41837C y‘{eHI/IIO, TOTOBHOCTH n
—— CIOCOOHOCTH OOYYarOUIMXCS K
2. | Bomopon.Ilonsatue o kucinorax u 8 1 bubmmoreka LIOK | camopassuruio i
2 | comsx https://m.eds00.ru/7 | camooGpazoBanmIo Ha OCHOBE
f41837c MOTHBAIIMK K OOYYEHHIO U
2. | Bona. Pacteopsl. [TonsTue 06 5 1 1 | bubnuorexa [JOK | MO3HAHMIO
3 | ocHoBammax https:/m.edsoo.ru/7 | dopMuposatme
f41837C KOMMYHHUKAaTUBHOU
——— KOMIICTCHTHOCTH B 06H.IeHI/II/I u
2. | OcHOBHBIE KiTacchl Heopranuyeckux | 11 1 1 bubmmoreka [JOK | cotpynnuuectse co
4 | coenuHeHui https://m.eds00.ru/7 | cBepcTHUKaMu
f41837c (opmupoBanue OCHOB
OKOJIOT'HYCCKON KYJIBTYPbI
Uroro o pazneny 30 COOTBETCTBYOMICH YIRIYP
Pa3znen 3.11epuoauyecknii 3akon u [lepuoauyeckasi cucreMa XUMHYECKHX COBPEMEHHOMY YPOBHIO
ajemeHnToB JI. . MenaeseeBa. CTpoeHne aToMOB. XMMHYECKasi CBS3b. 9KOJIOrH4ECKOro MbIIUICHHUA
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMU HCIONE30BAHHC
3. | Ilepuomuueckwii 3aKOH U 7 bubmmoreka [IOK iggﬁgﬁ}fsz;’:;:oﬂepmamﬂ
1 | Ilepuoanueckas cucrema https://m.eds00.ru/7 | yyegioro mpemmera uepes
XuMu4eckux anemenTos . M. f41837c JeMOHCTPALIMIO JETSIM
MengeneeBa. CTpoeHue aToma OPHMEPOB OTBETCTBEHHOT'O,
3. | Xumuueckas cBsa3b. OKUCIUTENRHO- | 8 1 Bubmmoreka [JOK | TP@KAAHCKOrO MOBEICHNS
2 | BOCCTaHOBHUTENbHBIE PEAKIUH https:/m.edsoo.ru/7 | AM «OcHoBHBIE MKOILHbIE
f41837¢c AR, N
YuyacTtre BO BCEpOCCUNCKHX
HWroro o pasaeiny 15 Bubnuoreka HOK AKIUAX, HOCB}IH_[éHHbIX
https://m.eds00.ru/7 | 3saunmMeIM cOOBITHSIM B
f41837c Poccun, mupe
PesepBHOE Bpems 3 1 Bbubmuoreka LIOK
https://m.edsoo.ru/
7t41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOI'PAMME
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9 KUIACC

No HanmeHoBaHMe pas3nenos U TeM KomnnuectBo yacos BJICKTpOHHI’Ie

n/ | mporpammsl Beero | KP TP (undposeie)

o cero 0BpasoBaTENbHbIE [IporpamMma BOCIIUTAHUSI
pecypcsl

Paznen 1.BemecTBo M XuMH4YecKkHne peaknnu

11 [loBTOpenue u yrmyonenue 5 1 Bubmumoreka [IOK
3HAHMI OCHOBHBIX pa3JIelioB https://m.edsoo.ru/ [AM «¥Ypounas
Kypca 8 kiacca 7412636 e TETLHOCTEY.

1.2 OCHOBHBIC 3aKOHOMEPHOCTHU 4 bubnuoreka [IOK YOCBT:H;:;S?SX oTHOMEH
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ | *°°°P

7£412636 MEXJy Y4HUTEIEM U €ro
_ YUYCHUKAMHU,

1.3 ONeKTpOoNuTHIECKas 8 1 bubmuoreka LIOK | cnoco6erByrommx
IUcconranusl. XUMUYECKHE https://m.edso0.ru/ | MO3UTUBHOMY  BOCIIPHUSTHIO
pEaKIy B pacTBOpax 7f41a636 YHALIMHCS TpeOOBAHMI 1

pocko YUHTEIS,
I/ITOFO 110 pa3lleny 17 MPUBJICUCHUIO WX BHUMAHUA
Pa3znen 2.HemeTanibl 4 UX COETUHEHUSI K 00CyXIaeMoil Ha ypoKe

2.1 OO1m1as XxapaKTepUCTHKA 4 bubmoreka [JOK glg(b;ngE::He

XUMHUYECKUX di1eMenToB VIIA- https://m.edsoo.ru/ PMHP
7f41a636 OTBETCTBCHHOI'O OTHOILIICHHUA
prHHBI' raHOFeHBI — K y'{eHI/IIO, TOTOBHOCTHU U

2.2 OO0Imast XapaKkTeprCTHKA 6 bubnnoreka IOK | cnoco6rocTn 06yuarommxcs
XUMHUYECKUX dJ1eMeHTOB VIA- https://m.edsoo.ru/ | CaMOpa3BUTHUIO 7
rpynmbl. Cepa u e€ coeTuHeHUs 7f41a636 €aMo00pa30BaHHIO Ha

OCHOBE MOTHUBAIIUU K
1 oo oronos VA | | BuGnnorera LIOK | ofyserto u roasaso
https://m.edsoo.ru/ | dopmuposanue
rpyriel. A30T, pocdop u ux 7f41a636 KOMMYHHKaTHBHOM
COEIMHEHUS - KOMIIETEHTHOCTH B OOLIECHUH
2.4 OO0r1ast XapaKTepUCTHKA 8 1 U COTpyAHMHECTBE €O
' bu6mmoreka [{OK
XUMHUECKHX 2J1eMeHTOB [V A- _ 1 CBEPCTHHKAMH
- b1, VIVIEpO 1 KpeMHHi 1 https://m.edsoo.ru/ (bopmupoBanue OCHOB
PYIIEL. P p 7f41a636 OKOJIOTHYECKOH  KYJIBTYPBI
MX COCAMHCHHA COOTBETCTBYIOLIEH
Uroro o pazneny 25 COBPEMEHHOMY YPOBHIO
Pa3nen 3.MeTa/libl U MX COeAMHEHUSI IKOIOTHICCKOTO MBIHITCHIA
HCITIOJIb30BAaHUC
3.1 OO01mre CBOICTBA METAIIOB 4 bubmorexa 1HOK BOCIIUTATEIbHBIX
https://m.eds00.ru/ | posmosmrocTeit conepikanus
7f41a636 y4eGHOro IpeMEeTa Yepe3

3.2 BaxHelII1e MeTasl 1 HX 16 1 Bu6nuoreka [JOK | ACMOHCTPALHIO ICTIM

COE/IUHEHUS https://m.edsoo.ru/ | "PHMEPOB OTBETCTBCHHOTO,
7f41a636 TpaXXJaHCKOI'O IMOBEACHMA
—_— UM «OcHoBHbIE
Wroro mo pazueny 20 LIKOJIbHBIE [eJ12.
Paznen 4. Xumus u okpyxawuias cpega VaacTue Bo BCEpOCCHHCKHX

4.1 BermmectBa u MmaTepualbl B )KU3HHA 3 Bbubnuoreka [IOK AKIUSX, TIOCBAIIEHHBIX

YeroBeKa https://m.edsoo.ru/7f | 3maunMemvM coGbITHAM B
412636 Poccun,
Hroro o pazneny 3
PesepBHOE Bpemst 3 1
OBHIEE KOJIMYECTBO YACOB I10 68 5
IMPOT'PAMME

Bemmucka Bepra  30.08.2023 r

JIMpexTop IMKOJIbI (

HOJANUCH

/Koxemsikun JI.I'./
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