HOACHUTEJIBHASA 3AITMCKA

[Iporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOT'O 00OIIETr0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IMpenmMera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMMa 1o XMMHM JaéT TPEACTABICHUE O IENsAX, OoOmie cTparermu oOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYdYaIOIIMXCS CpEACTBAMHM Y4e€OHOro NpeaMeTa, YCTaHaBIIMBAET
o0s3aTenpHOE MPEIMETHOE COepXKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJIEP)KAaHUS, PEKOMEHAYEMYIO IOCIEA0BaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydJaroluXxcsi, OnpeaesseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs] XUMUU
HA YypOBHE ILeJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTENIbHOCTH 00YYaroIIerocs Mo OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHWEe XUMHUH CIY)KUT OCHOBOH JJIs1 JOPMHUPOBAHUSI MUPOBO33PEHHSI 00yUarOIMIerocs, ero
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEHN
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00aIbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTHS 4YEJIOBEUYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaau3alii BO3MOXKHOCTEH Ui caMOpa3BUTUS U (YOPMUPOBAHUS KYJIbTYPBhI
JUYHOCTH, €€ 001el 1 (PyHKIMOHAIbHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIIEHUS U TBOPUYECKHX CIIOCOOHOCTEW OOywarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOM  N1eATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodecCHOHATIBHOMN 1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJISiJa HAa €IMHCTBO MPHUPOAbI M 4YeNOBeKa, SBJISETCS OTBETCTBEHHBIM  ATAloM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIIuXcs;

CIOCOOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE

oOydJaronuxcs.



JlanHble HampaBJeHUST B OOYYEHUHM XHUMHUHM OOECIICYMBAIOTCS CIEIU(PUKONW COIEpIKaHHS
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCA IE€JAarorMueckd aJalTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHME
00y4aroIMMUCS CUCTEMbI N1€PBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepXaHus HpOTrpaMMbl IO XUMHUH C(HOPMHUPOBaHA Ha OCHOBE CHCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepkaHue CKJIAAbIBACTCS U3 CUCTEMBI NOHATHM O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuMHuyeckod peakuuu. OOGe 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEJOBATEILHOTO Pa3BUTHS 3HAHWUN HA OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MenzneneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— Y4YEHHsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3U;

— IpEeACTaBJICHUHN 00 3JIEKTPOJUTHUECKON AUCCOLMAIIMM BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPACCMAaTPUBAIOTCA HAa OCHOBE HMIIMPHUYECKN IOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JApYromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
MPAKTUYECKOT0 IPUMEHEHUS U MOTYYeHHs U3ydaeMbIX BEILECTB.

OcBoeHne nporpaMMbl MO XHUMHHM CHOCOOCTBYET (DOPMUPOBAHHMIO MPEJCTABICHUS O
XUMUYECKON COCTAaBJIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IPUPOIBI,
LIEHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METO/1aM MM03HaHUs B Hayke. M3yueHune xumuun
IPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «PuU3nKa. 7 KjIacey.

[Tpu u3yyeHUn XUMUHM OPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTyphl. 3ajjaya y4eOHOro mpeaMeTra COCTOUT B (POPMHUpPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHUU BEUIECTB U XUMUYECKUX peakiuii, B
GOpMUPOBAHUM U DPA3BUTHH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUH B Yy4yeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM J1eATeIbHOCTH, OCBOCHUH MpaBMJl OE€3011aCHOTIO
oOpalleHus C BeI[ECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipyn m3yuyeHuM XMMHHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Ba)XHOE 3HAUEHUE

MpUOOpPENHN TaKKe LIETH, KaK:



— (opMHUpOBaHHE HMHTEIUICKTYAJIbHO PA3BUTOW JIMYHOCTH, TOTOBOW K camM000Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HANpaBICHHOCTh OOy4YeHHMsS Ha CHCTEMAaTHYeCKOe MPHUOOIIEHUE OO0yJarIuXxcs K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHON  JCATENBHOCTH, HAYYHBIM  METOJaM  ITO3HAHMSA,
(GOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— obecrieyeHUe YCIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETECHHIO OOYYaAIOMIMMUCS OIBITa
pa3sHOOOpa3HON NEeSATETPHOCTH, TIO3HAHHUS W CaMOIIO3HAHHMS, KJIFOUEBBIX HABBIKOB (KIFOYECBBIX
KOMITCTEHIIHI ), IMEIONINX YHHBEPCATbHOE 3HAYCHUE JUISI PA3JINYHBIX BUIOB JACATEIBHOCTH;

— (opmupoBanue o0mIeH (HYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
Yrclie YMEHHH OOBSCHATh M OICHHUBATH SIBJICHUS OKPY)KAIOLIETO MHpPA, MCIIOJB3YS 3HAHUS H
OMBIT, TIOJYYECHHBIC MPU H3YYCHUH XUMHH, MPUMCHATh HMX MPH pPEHICHHH NpoldieM B
TIOBCEHEBHOM KU3HU U TPYIOBOM JIATEILHOCTH;

— (hopMupoBaHHe y 0OYYaIOUINXCS TYMAaHHUCTUYECKUX OTHOIICHUH, TIOHUMAaHUS IEHHOCTH
XUMHYECKHX 3HAHWUU JUI BBIPAOOTKH SKOJIOTUYECKH IIeJIECOO0Pa3HOr0 MOBEACHHS B OBITY H
TPYZOBOW JESATEIBHOCTH B IIEISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAIOIICH MPUPOITHOU
Cpepl;

— pa3BUTHE MOTHUBAIMH K O0YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaMPaBICHHOCTH JaTbHEHIIIEro o0yueHusl.

OOmiee 4ymMcao 4acoB, OTBEAEHHBIX JUISI M3Y4YE€HUs XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kiacce — 68 vacos (2 gaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMHU B KHM3HM 4eJIOBeKa. XHMMHS B cuUCTeMe Hayk. Tema u
BenlecTBa. dusnyeckue CBOWCTBAa BELIECTB. ArperarHoe coctosHue BemiecTB. llonsatue o
METO/1aX MOo3HaHMs B XUMHH. UucThie BemlecTBa U cMecu. CriocoObI pa3jiesieHus: CMeceu.

ATOMBI 1 MOJIEKYJTbl. XUMHYECKHUE 3JIeMEHTbl. CUMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO)KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTeNlbHass aToMHas Macca. OTHOCUTEIbHAs MOJEKYJIsipHash Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH.

Komnnuecto BemectBa. Monbs. MonsipHas Macca. B3auMocBsi3b KoJHM4ecTBa, Macchl U 4nucia
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€Tel mo GpopmynamM XUMUYECKHX COCTUHEHUI.

dusznueckue U XUMHUYECKHE SBICHUSA. XUMHUYECKas peakius W e€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Knaccupukanums XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMHMYECKOW IOCY/IOHM, MpaBWIaMH pPabOTHl B JIAOOPATOPUU M NPUEMAMHU
oOparteHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKe, KATIEHHUE U KOHJIEHCAIUs BOJbI) U XUMHUYECKHUX (TOpEeHUE CBEYH,
MPOKATMBAaHNE METHOUN MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
W ONKCaHWE TPU3HAKOB TMIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpPUAOM Oapus, paznoxkenue ruapokcuaa menu (II) mpu
HarpeBaHuM, B3auMojeicTBue kene3a ¢ pactBopoMm coiu meau (II), m3ydenuwe cmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (pUIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomarorpadusi, TPOBEACHHUE OUYHUCTKH I[MOBAPEHHOW CoJiM, HAOIIOJIEHHEe ¢ OIHMCAHHUE
pEe3yNbTAaTOB MPOBEAEHUS OMbITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHUE
MoJieIe MOJIeKY (IapOCTEPKHEBBIX ).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3zayxa. Kuciopon — 37€eMEHT M MPOCTOE BEMIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHe CBOMCTBA (PEaKIUu TOPEHUs).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIUS

KHCIIOPO/Ia.



TennoBolr A(dexkT XUMUYECKON peaklnud, TEPMOXHMHUYECKHE YpaBHEHHs, 5K30- U
OHAOTEPMUYECKUE peakuuu. TOoIaMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/YyXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anement u npoctoe BemectBo. Haxoxaenue Bogopoaa B mpupoje, pusnueckue
U XMMHYECKHE CBOMCTBA, MPUMEHEHNUE, CIIOcOObI nostyueHust. KucioTsl u conu.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XMUMUYECKUM YPaBHEHUSIM.

@dusnueckue cBorcTtBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelmieHHbIE H
HEHACBILICHHBIE PacTBOpBL. PacTBOpMMOCTH BewecTB B Boje. MaccoBas 1ois BellecTBa B
pactBope. XUMHYecKue cBoWcTBa BOoAbl. OcHOBaHUA. Poibp pacTBOpOB B IPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcuapl. Knaccudukanus OKCHIOB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomydeHue okCcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMM: MIENOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuil. ®Pusznueckue M XUMHUYECKHE CBOMCTBa ocHoBaHMi. Ilomyuenue
OCHOBAaHMM.

Kucnorsl. Knaccugpukamus xucinor. Homenknarypa kuciot. dusnyeckre U XUMHYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. HomeHkiatypa coneil. @usndyeckue U XUMHUYECKHE cBolcTBa coiel. Ilomyuenue
COJIEH.

I'eneTndeckas CBI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCcnepumenm:

KayeCTBEHHOE OIpEeJIeJIEHUE COJEpKaHMsl KHCIOpOoAa B BO3AyXe, MOIydeHue, coOupaHue,
pacrio3HaBaHME W HW3y4€HHE CBOMCTB KHUCIOpOJa, HaOJIIOJCHHE B3aMMOAEHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3y4eHHe CBOWCTB BOAOpoAa (ropeHue), BzauMmojeictBue Bojopoia ¢ okcuaom wmeau (II)
(BO3MOKHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICIICTBUE BOJBI C MeETalJlaMH (HaTpUeM WU KaJbl[ieM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHNEe W3MEHEHUsI OKPAaCKH WHIMKATOPOB B PAacTBOpPax KHUCIOT U IIEIOYEH, U3ydeHHE

B3aumoeiicTBuss okcuga meam (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,



peakuuii HEeUTpaM3alHMK, TOJYy4eHUE HEPACTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJIHOTO
MeTaJljla PYTUM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHelne
KJIACChl HEOPTraHUYECKUX COEAUHEHUIN.

IHepuonuveckuii 3axkon u Ilepuoguyeckasi cucrema xumMmu4yeckux ’jementos . W.
MenpeneeBa. CtpoeHne aToM0OB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIacCU(PHUKAIIME XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O TpyMIax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METalUlbl, TaJlOT€Hbl, HMHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckun  3akoH. Ilepuoguyeckas cucreMa XHMMHYECKMX  diaeMeHTOB [l
. MenneneeBa. Koporkonepuoanas u amuHHONepuoaHas (opmbl [lepuonudeckoil cucteMsl
xumuueckux siemeHtoB JI. M. MengeneeBa. Ilepuonbr u rpynmbl. DU3MYECKHM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHBIX sijiep. M3otombl. DnekTponbl. CTpoeHHUE AIEKTPOHHBIX
o0osouek aroMoB TepBbiXx 20 xumuueckux siemeHToB llepuommueckont cucremsr J[. H.
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro noJjioxkeHuto B llepuoanueckoi
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XMMHYECKUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue llepuoguueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. 1. Mennenees — y4€HbIl U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (monsipHas " HETIOJISIpHAST ) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 2JIEMEHTOB. MlOHHAs CBSA3b.

Crenenb okucinenusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peaklnu. [Iponeccel OKUCIeHHs
1 BOCCTaHOBJIEHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pasIoB BEMIECTB METAUIOB U HEMETAJIIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA
C pacTBOpaMu KHUCJIOT M IIEJI0YEH, IPOBEACHHUE ONBITOB, WUIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meostcnpeomemmnuwie ceasu

Peanusanus MeXnpeIMETHBIX CBS3€M NMPU M3YYEHMHM XMMHH B 8 KJIACCE OCYIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSITHIA,

ABJIAIOMIUXCA CUCTEMHBIMU IS OTACJIBHBIX ITPEAMCTOB €CTECCTBCHHO-HAYYHOI'O THUKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC MMOHITHS: HAYYHBIA (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(pUKaLUs, MEPHOAUIHOCTh, HAOIIOACHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICIh, SIBJICHHC.

®dwusmka: Marepus, aroM, OJCKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsij, BEUIeCTBO, Tej0o, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armochepa, runpocdepa, MUHEPAIIBI, TOPHBIC TOPOJIBI, TIOJIE3HBIE HCKOIAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peakuust

[lepnonnueckuit 3axkoH. Ilepmoauueckas cucrema xuMmuyeckux dyeMmeHros /[l .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHYECKON CBSI3U. THUNBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPHUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccuukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMHUYECKUX PeakIMid MO Pa3IUYHBIM IpU3HAKaM (110 YUCIY U COCTaBY
YYacCTBYIOUIMX B pEaKUUH BELIECTB, MO TEMJIOBOMY H(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCIICHHS] XUMHYECKUX 2JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacTHIO KaTalu3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonatue o ckopocTH XuMudeckoil peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU, DJCKTPOHHBIM OaJlaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust 3IEKTPOTUTUYECKON AUCCOUUALMU. DJIEKTPOJIUTHI U HEDJIEKTPOJUTHL. KaTHOHBI,
AHUOHBI. MexaHu3M [AHCCOLMAallMM BELIECTB C Pa3IMYHBIMU BUAAMHU XUMHYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu voHHOro oOMeHa. YCIIOBUS MPOTEKaHUs peakUuid MOHHOIO OOMEHa, IMOJIHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUN 00 SJIEKTPOTUTHUYECKON auccorranuu. KadecTBEHHbIE peakuud Ha HOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEUIECTB —
METAJIOB W HeMeTauioB (rpadura u anmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKON peakuud OT BO3ICHCTBUS pa3IMUHBIX
(bakToOpoB, UCCIIEOBAHHE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, MpOIEcca AUCCOIUAINH
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OMBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU MPOTEKaHMs Peakuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMUX IMPHUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKIMil (FOPeHUE, PEaKHH Pa3IOKECHHUS, COCIMHCHHS),
pacno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOUIbI0 KAaYECTBEHHBIX pPEAKUUN Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTayuibl 1 MX coeJMHEeHUSA

OOmiast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTtpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTalulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa Ha OPraHM3M 4elloBeKa. BaykHelmme XiI0puabl
Y X HaXO0XJECHUE B IPUPOJIE.

Oo6mass xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTHM CTpPOEHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKHE CBOWCTBA
ceprl. CepoBOZIOpOA, CTpoeHue, (u3NYecKHue M XUMUYecKue cBoMCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
Jeallde B OCHOBE MNPOMBIIUICHHOIO CIoco0a MOMydeHus cepHOMl KuciaoThl. [IpumeneHue
cepHoi KucinoThl. CoJM CepHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-noH. Haxoxenue

ceppl U €€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl



COEIMHEHUSMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTPOSHHsSI aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEcKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero pu3ndeckue 1 XuMUYECKHUe
CBOWCTBA, MoylyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyu4EHUE,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (0oOWIMe Kak MpeAcTaBUTENs Kiacca KHUCIOT U
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
docdopa, dusznueckue u xumudeckue cpoiictBa. Okeun docdopa (V) u dochopnas kuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OO6mass xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcOOEHHOCTHM CTpPOEHUs aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHMs. YTIEepoJ, alFIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B Ipupoe.
Oxkcupapl yraeposaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJIyYeHHEe W MPUMEHEHHE. JKOJIOTHUECKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUNOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4eHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHMYECKMX BEILIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IlpupogHsie
HUCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJIHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IoHATHE O OMOIOTHMYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OelKax, YrieBoJaXx — M HMX pOJM B KHU3HM YelOBeKa. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COETUHEHUI.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHME CBOICTBa, TMOJy4yeHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTpOMTENbHbIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. I[IpoGiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:



u3ydeHue o0pa3l0OB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSTHOM KHUCIIOTHI, IPOBEIECHHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NIYEeCKue U XUMUYECKHE CBOMCTBA TaJOT€HOB M MX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BMJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJIOr€HHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamu ceppl M €€ COCJUHEHMAMU (BO3MOXHO MCIIOJIb30BaHUE
BU/ICOMATEpPHAIOB), HaOMIOJCHME Tpolecca OOYIrIMBaHUS — caxapa IOJ  JAEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHCJIOTBI, MPOBEJICHNE KAaYeCTBEHHOM peakluM Ha Cyiab(paT-HOH M HaOJI0JeHHE IpHU3HaKa eé
IPOTEKaHUs, O3HAKOMIIEHHE C (PM3MYECKUMHU CBOMCTBAMU a30Ta, (ocopa W UX COEAMHEHHUH
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
NOJy4eHue, coOupaHue, paclHo3HABAHME M U3y4EHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KayeCTBEHHBIX pEaKUMH Ha HMOH aMMOHMA M (ocar-uOH M H3ydeHUE MPU3HAKOB MX
IOPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeJbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENEH KPUCTAIIMYECKUX PEIIETOK aiaMasa,
rpadura, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aacopOIMK PAacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOrasa, ojyyeHue, coOupaHue, paclo3HaBaHue
U U3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KAaueCTBEHHBIX PEakLMi Ha KapOoHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX IMPOTEKaHMs, O3HAKOMJICHHE C NPOAYKLHEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxuelimue
HEMETAJJIbl U UX COCIUHEHUSY.

MeTajljibl M MX COEIMHEHHUS

OO01mas XxapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX MOJIOXKEHUS
B [lepnoguueckoit cucreme xumuueckux snemeHToB JI. 1. MenzaeneeBa u CTpOCHHsI aTOMOB.
Crpoenne MmetauioB. Mertajmnyeckas CBsi3b M MeTaJUIMUYECKas KpUCTAUIMYecKas PpeHIeTka.
ONEeKTPOXUMHUECKUI psa HanpsHkeHUH MeraimioB. PuU3MUecKne M XMMHYECKHE CBOMCTBa
MeTayioB. O6mue crnocoOs! moyydeHus MeramioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEeHHE B ObITY U MPOMBIIIJICHHOCTH.

[[lenounsle MeTamibl: nojoxkeHue B [lepuoaudeckoil cucteMe XMMHUECKUX 3JIEMEHTOB /[l
U. MenpneneeBa, cTpoeHHE UX aTOMOB, HaxOXJAeHHE B mpupoje. Ou3snueckue U XUMHUYECKUe
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
IIEJI0YHBIX METAJUIOB U UX COCTUHEHUH.

[[lenouHO3€eMeENBHBIE METANIIIBI MATHUM U KaJIbLUM: nonoxenue B [lepuoaudeckoii cucreme

xuMmudeckux snemeHToB . M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HaXO0XKJIEHUE B MPHUPOJIE.



dusnyeckre U XUMHYECKUE CBOMCTBA MarHusg W Kajdblidsd. BakHeHIINEe COCOUHEHUS KaJIbIIUs
(oxcua, TUAPOKCHU, comn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: nonoxxenue B Ilepuoguueckoil cucremMe XMMHUYECKUX 3iemeHToB /J[. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuommueckoil cucreme Xxumuueckux osnemeHtoB /[[. .
MenpeneeBa, CTpOEHHE aToMa, HaXO0KJIeHUE B npupoje. Ousnueckre 1 XMMUYECKUE CBOWCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xene3a (II) m xeneza (III), mx cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE C 00pa3l[aMi METAIOB U CIUIABOB, UX (PU3NUECKMMU CBOWCTBAMU, U3yUEHUE
pe3ylbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXXHO  HUCIOJB30BaHUE  BUACOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOWCTB >KECTKOW BOJIbI, NpOLIECCA TOPEHUs XKeje3a B
KHUCIIOpoJie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHus, KajblUs, allOMUHUS, LWHKA, *kene3a (II) u xenesza
(1), meau (I1), HaGMrOICHKE U ONMMCAHKE MPOIECCOB OKpAIIMBAHUS INIAMCHH MOHAMHU HATPHS,
KUt ¥ KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIEIOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH]IA IMHKA, PEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 marepuanbl B MOBCEAHEBHOM U3HU 4YeJOBEKa. be3omacHOe HCIOJIb30BaHKE
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momoiis mpu XUMHUYECKHX O0XKOTrax M
OTPABJICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpYyXKarolled cpenbl (MpeaenbHas JOMyCTHMas KOHLEHTpaIus
BemecTs, ganee — [1/1K). Poib xuMuu B pereHun 3KOJIOTHIECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAJIBI).

Mesicnpeomemmunie céasu

Peanusanus MexXnpeIMETHBIX CBS3€M MPU M3YYEHUM XMMHH B 9 Kiacce OCYIIECTBISAETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHH,
ABJIAIOIINXCSI CACTEMHBIMHU JUIsl OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1m1re ecTeCTBEHHO-HAyYHbIE MMOHATHSA: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIM3,
CUHTE3, KJacCU(pUKalusi, MNEePUOAUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJEINpPOBaHHE,

U3MEepEeHHe, MOJIENb, SIBIICHNE, TApPHUKOBBIN 3(DPeKT, TEXHOTIOTHS, MaTEpHAIIbI.



®usnka: wMarepus, aToM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHUJ, W3O0TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, DSJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PAcTBOPHMOCTH, KPHCTAJUINYECKAs pEHIETKA, CIUIaBbl, (U3MYECKHE BEIWYHHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE POCTPAHCTBO, IUIAHETHI, 3BE3/161, ComHIIe.

Bbuonorusi: ¢otocunres, neixanue, Ouocdepa, SKOCHCTEMa, MHUHEPAJIbHBIE yI0OpEHUs,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

['eorpadust: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAeMBbIE,

TOIIIIMBO, BOOAHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC pEe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOIEro 0Opa3oBaHMsI
JOCTHUTAIOTCS B X0/1¢ 00YYEHHsI XHMHUHU B €AMHCTBE y4eOHON U BOCITUTATEILHOMN JEATEIBHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKUMH  COLIMOKYJIbTYPHBIMA W  JTyXOBHO-
HpaBCTBeHHBIMI/I IOECHHOCTAMU, HpI/IHHTI)IMI/I B O6IIICCTB€ HpaBI/IJIaMI/I n HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMAIM3AIINN 00yIarOIIUXCSI.

JIMYHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPHUEHTAIMH M PACHIMPEHHE OMbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUS XMMHUYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOU HH(OPMAIIUECH O MEPEAOBBIX JOCTHIKCHHSIX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa ¥ 00IIIeCTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

HpeHCTaBHeHI/IH 0O COIIMAJIBHBIX HOpMaX nu HpaBI/IJ'IaX MCKIINYHOCTHBIX OTHOHIeHPIfI B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCIIEIOBATEIbCKOW, TBOPUYECKOM U JPYTrUX BHJIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpAa3HOM
COBMECTHOM JIEATEILHOCTH MPH BBIMOJHEHUH y4eOHBIX, MMO3HABATEIBHBIX 3a/1a4, BBITOJIHECHUN
XUMHNYCCKUX BKCHepI/IMeHTOB, CO3JaHNN y’—Ie6HBIX HpOGKTOB, CTpeMJ'IeHI/IH K B3aMMOIIOHMMAaHHIO

¥ B3aMMOINOMOIIM B TIpoliecce 3TOM y4ueOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE



MOBE/IEHWE M TOCTYNKH CBOMX TOBapHILEH C TMO3ULMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUHN TTOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKUE  MPEACTaBICHUS O  BEIIECTBE U XHMHUYECKOM  peakiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U COCTaBIIAIOIINE OCHOBY JUIS
MOHMMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEIIOBEKA ¢ MPUPOTHON CPEOi, O poJin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbBIE MOTHUBBI, HAIlpaBJIICHHbIE Ha IOJyYeHHE HOBBIX 3HAHUW IO XHMHH,
HEOOXOaUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEPATypOM, ITOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

HWHTEpeC K OOYYEeHHMIO W TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHUS B NajbHEHIIEM;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KH3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 370pPOBBIH 00pa3 J>KWU3HMU, OCO3HAHUE IIOCICJICTBUN WM HENPHITHE BPEIHBIX MPHUBBIYCK
(ynotpebneHusi ankoroisi, HApKOTHUKOB, KypeHUs), HEOOXOIWMOCTH COOIIOJEHHUS TMPaBUI
0€30MacHOCTH NMPH OOpAIIEHUH ¢ XUMHUYECKUMHU BEIIECTBAaMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOr0 BOCIIMTAHUS:

HWHTEpEC K MPAKTUISCKOMY M3YYCHHUIO MPO(ecCHii U TpyAa pasIMIHOTO Poja, YBaXKEHHE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCI€ Ha OCHOBE MpPUMEHEHUs
MpPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIWBUIYATbHOW TpPaEeKTOPUU
MPOJIOJDKCHHST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCMENTHON MpOo(ecCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B MPOGECCHOHATBHON Cpelie;

6) 3K0JI0rHYecKOro BOCIIMTAHUS:

9KOJIOTHUECKH IIeJIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emile,
OCHOBe €€ CYIIECTBOBAHUS, MOHUMAaHUE IICHHOCTH 3JJ0POBOrO0 M 0e30TmacHOro obpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI O€30MacCHOTO MOBEACHHS IPU padoTe ¢ BEIIeCTBAMH,

a TaK)Ke B CUTYyalUAX, YTPOKAOIINX 310POBbI0 U )KU3HU JIOJEH;



CHOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJydaeMble NPU U3YUEHUU XUMUH, JJIs pEelIeHus 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MNPUPOAHON CPEHNOM, Uil IOBBILIECHHUS YPOBHS 3KOJOTMYECKOU
KYJbTYpbI, OCO3HaHUS TJIO0AIBHOTO XapaKTepa 3KOJOTMUYECKUX MPOoOJIeM M MyTed UX perieHus
MIOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B

HOBH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ 1 COLMAJIbHOU IIPaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIC I (HOPMHUPOBAHHS
MHPOBO33PCHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIIUI, TUIIOTE3a, (HaKT, CUCTEMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (JOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4yHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKAaTHBHbIC, PETYJISATUBHBIE), KOTOpble OOecneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble JJornyeckne AelCTBUSA:

YMEHUSL MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILUIEHUST MpPU OCBOCHHUM 3HAHMM:
paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOH?[TI/Iﬁ (BI)IZIGJDITI) nx xapaKTepHHe HpI/I3HaKI/I,
yCTaHaBJ'[I/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6’I:$ICH€HI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAaHABINBATh IPUUYMHHO-CIEACTBEHHBIE CBA3U
MG)KI[y 06’B€KTaMI/I 1/13yqu1/151, CTpOI/ITI) JIOTHYCCKHUC paccymz[eHI/m (I/IHJIYKTI/IBHI)IG, )IGI[YKTI/IBHI)IG,
10 aHaJIOFI/II/I), JCJIaTh BbIBOJbI U 3aKJIFOUCHH S,

yMEHHE TPHUMEHSATHh B TPOIECCe MO3HAHUS MOHATHUS (IIPEAMETHBIE W METalpeJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIUPOKO
HpI/IMeHSIGMI)IG B XUMHUU MOJICIBHBIC HpeI[CTaBJ'IeHI/Ifl — XI/IMI/IIIGCKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOM peakuuu — TMpU pelIeHuu YydeOHo-
[O3HABATEJIbHBIX 3a/a4, C YYETOM OTUX MOJEIbHBIX IPEACTABICHUNA BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKHHﬁ, BBISIBJISATH o6m1/1e SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CHeHCTBeHHI)Ie CBA3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.

ba3oBble uccieaoBarejbCckue AeMcTBUSA.

YMEHHE HCIMOJIb30BATh IOCTABJIECHHBIE BOMNPOCHI B KAauyeCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKX€ B Kaiy€CTBE€ OCHOBBI JIA q)OpMI/IpOBaHI/IH THUIIOTE3bI 110 HpOBepKe HpaBI/IHBHOCTI/I

BBICKA3bIBAEMBIX CY)K)IGHI/Iﬁ;



MpUOOpETEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M TMPOBEACHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAO0JaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO MTPOrHO3UPOBATH €TO
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBHIOMPATh, AHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IIUYHBIX BUIOB U
dopm mpeacTaBieHUs, MOIYYaeMYI0 U3 Pa3HBIX UCTOUYHUKOB (Hay4HO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OpMALINIO;

YMEHHE MPUMEHSITHh Pa3IMYHBIE METOABI U 3alPOCHI MPHU TMOUCKE U 0TOOpe MHPOpMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS Y4COHBIX M MO3HABATEIBHBIX 33724
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OO0JACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpenCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKy ¥ UX KOMOUHALIUSAMU;

YMEHHE HCIIONIb30BaTh M AaHAIM3UPOBATh B Mpolecce Y4eOHON U HCCIeq0BATENbCKON
NEeSITeTbHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eiiCTBUS:

YMEHHs 3a/JaBaTh BOIPOCHI (B XOA€ auanora u (WiIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI MIPEACTABIATh NOMyYEeHHBIC PEe3yabTaThl TO3HABATEIBHOMN IEATEIHHOCTH B YCTHBIX
M THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 pPEe3yIbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HABATEIbHOU H
HCCIIEIOBATEIILCKOM NIeATEeIHbHOCTH TPU PEUICHHH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHHE KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryisiTuBHbIE YHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITEIIbHO OMpPEeIsATh IeN ACATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATH,

KOHTPOJUPOBATH U IIpU H606XO)II/IMOCTI/I KOPPEKTHUPOBATE CBOKO ACATCIBHOCTD, BI)I6I/IpaTI)



HanOosiee 3(G(EKTUBHBIE CMOCOOBI  pPEIICHHWS Y4eOHBIX ©  TMO3HABATEJNBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEIIOKECHHBIA aJITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTara 3asBJICHHON LENH,

YMCHHUE UCIIOJIB30BAaTh U aHAJIIM3UPOBATh KOHTCKCTEI, IIpEJIaracMbeI€ B YCJIIOBUU 3aHaHHﬁ.

NPEJIMETHBIE PE3YJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yibTaTOB [0 OCBOEHHUIO 00S3aTENBHOIO COJEPIKAHUA,
YCTaHOBJIEHHOIO JaHHON (enepanpHoil paboueld mHpOrpaMMmoii, BBIIEISIOT: OCBOEHHBIC
oOydJalmuMucs Hay4YHbIE 3HAHUS, YMCHHS M CHOCOOBI JEWCTBUH, crenuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BHUIBI JIEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €ro
UHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K xonmy obydenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHH:

e PpACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKYJa, XUMHYECKHUI
9JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMeCh (OJHOPOAHAS M HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl M MOJIEKYJIsIpHas macca, KOJMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JiI XUMHYECKOTO 3JIEMEHTa B COCIWHEHHUM, MOJISPHBIN 00BEM,
OKCHUJI, KUCJI0Ta, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATETILHOCTh, CTETICHh OKUCIIEHUS, XUMHYECKast
peakiusi, KiaccuUKaus peakiuil: peaklud COCTUHEHHS, PEaKIUU pa3NoKEHUs, peakiuu
3aMeIleHus], peakui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEaKlU, TeTI0BOM d(h(eKT peakiu,
SJIPO aToOMa, JIEKTPOHHBIN CJION aToMma, aTOMHas OpOUTalb, palnyC aTOMa, XUMHUYECKast CBS3b,
MOJISIPHAsE U HETOJISIpHAsE KOBAJICHTHAsI CBSI3b, MOHHAsI CBsA3b, MOH, KaTWOH, aHWOH, PAacTBOP,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHATHH W MPUMEHATH 3TH
TIOHSITHUS TIPU OTIMCAHHUH BEIIECTB M MX MPEBPAIECHUH;

e HCMOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (OpMyNI BEHIECTB U
YpaBHEHUN XUMUYECKUX PEAKLUN;

e ONpENeNaTh BaJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, TIPUHAITICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy cOoeAuHEeHWW 1o ¢opMmysaM, BHA XUMHUYECKON CBs3M (KOBaJ€HTHAs M HWOHHAas) B
HEOPTraHUYECKUX COCTMHECHUSIX;

e packpbiBaTh cMmbich llepuogunueckoro 3akona J[. M. MenneneeBa: 1e€MOHCTPUPOBATH

ITOHMMaHHEC HGpPIO)IH‘IGCKOfI 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT MX MOJOKECHHUS B



[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BELECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

e ONHWCBHIBATH W XapakTepus3oBaTh TabnmuHylo Qopmy [lepuoandeckoil CHUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «IJlaBHas noArpynna (A-rpymnmna)» U «1oOouHast
noarpynna (b-rpynma)», manele u Oojbline NEpUOIbl, COOTHOCHTH OOO3HA4YEHUs, KOTOpbIE
umerotes B Tabnuue «lleproanueckast cucteMa xuMudeckux snemMentoB [[. M. MenaeneeBa» ¢
YUCJIOBBIMU XAPAaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB U 3apsl
A1pa, 001Iee YUCIIO AIEKTPOHOB U PACHPEENICHUE UX IO AIEKTPOHHBIM CIIOSM);

e KJaccu(uUUpPOBaTh XMMUYECKHE AJIEMEHTbI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE
peaknuu (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DeKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBAa BEIIECTB Pa3THMYHBIX
KJIaCCOB, MOATBEPKJasl ONUCaHUE MPUMEPaMU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XMMHUYECKHX PeaKluii;

e IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKUX MIPEBPALICHUM B pa3JIMUHbIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO Macchl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 110 (popMylie COeAMHEHUS], MACCOBYIO JI0JIIO BELIECTBA B PacTBOPE,
IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

e IPUMEHSTb OCHOBHBIE OIEpallMd MBICIUTEILHOW NEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHe, O0000IIeHHe, CHUCTEeMAaTU3alUIo, KIAaCCHU(UKALMIO, BBIIBICHUE MPUYUHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3yYEHUS CBOMCTB BELIECTB U XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONOJIEHUuEe, U3MEpPEHHE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

e CJIEZIOBaTh MpaBWJaM TOJb30BAHUS XUMHUUECKOM TMOCylo u  1abopaTopHBIM
o0opynoBaHHEM, a TakKe NpaBWiIaM oOpalleHHs C BEIIeCTBAMU B COOTBETCTBHM C
MHCTPYKLUHUSMU IO BBIIOJIHEHUIO JAa0OPATOPHBIX XUMHYECKHX OIBITOB IO IMOJIYYEHUIO U
coOuMpaHnio ra3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOJA), IPUTOTOBJICHUIO PAacCTBOPOB C
ONpeACNEHHON MaccoBOM J0J€il pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U IMPOBOJIUTH
XUMHYECKHE SKCIEPHUMEHTHI 10 pPAclO3HABAHUIO PAcTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
MHAUKATOPOB (Jakmyc, ¢peHondTaaert, MEeTUIOPAHK U IPYTHE).

K xonmy obydenus B 9 kiacce mpeaMmeTHbIE pe3yJabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSTHHA: XUMHYECKMH DJIEMEHT, aToM,
MOJIEKYJla, HMOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,

SJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCIICHHSA, XHUMHUUYCCKasA peaKOusa, XUMHNYECCKas CBA3b,



TEIUIOBOM PPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAMS, PEAKIMM HOHHOIO OOMEHa, KaTaju3arop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMbIE H HEOOpaTHMbIE pPEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAaHOBIEHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTb, XMMHUECKasl CBA3b (KOBaJICHTHAs, MOHHAs, METAJUINYECKas), KpUCTANIMYecKas
pemeTka, KOppO3us METauIOB, CIUIaBbl, CKOPOCTb XWUMHYECKOW peaklUuH, MpeaeiabHO
nomnycrumas konuentpanus I11K Bemecrsa;

e MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IOHATUH W NIPHUMEHATH JTU
IIOHSTHS IIPH ONIMCAHUM BEILECTB U UX IIPEBPALICHU;

e HCMOJNB30BaTh XHWMHUYECKYI0 CHMBOJIUKY JJISI COCTaBlIEHHS (OpPMYNIT BEUIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUH;

e ONPENENATH BAJIEHTHOCTb U CTEIIEHb OKUCICHUS XMMHUYECKUX DIEMEHTOB B COEAMHEHUSX
pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTb BEUIECTB K OINPEAEIEHHOMY KJIACCYy COCIMHEHUH IO
dopMynaM, BUJI XUMHUYECKOW CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKAs) B HEOPraHMUECKUX
COCIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVUHEHUMN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA;

o packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh €TI0
NOHMMAaHHE: OIMCBHIBaTh W XapaKTepH30BaTh TaOmuuHyro (opmy Ileproandeckoit cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHATHS «TJIaBHAs MoArpynmna (A-rpymnma)» U «rmododHas
noarpynna (b-rpynma)», manele u OoJbline NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOphIE
UMEIOTCS B TMEPUOAMYECKONW TalNuIe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sipa, o0liee YnciIo 3JIEKTPOHOB M paclpe/iesieHne uxX
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCOUHEHMH B IPEJeNax MalblX MEPUOJOB U INIABHBIX MOATrPYIII C YYETOM CTPOEHUS HUX
aTOMOB;

e KJacCU(UIUPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBYy y4YacTBYIOIIMX B peaklMU BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHYECKUX JIEMEHTOB);

e XapakTepu3oBaThb (ONMCHIBaTh) oOIMEe U cHenuduyecKkue XHMUYECKHE CBOMCTBA
MIPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

e COCTaBIISATh YPaBHEHHUS DJJIEKTPOJIMTHUYECKOM IHMCCOLMALMM KHCIOT, LIEJIOUEN U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakluil HMOHHOrO OOMEHa, YpaBHEHMs peakIHii,
MOATBEPKJAMOIINX CYIIECTBOBAHUE TIE€HETHUYECKOW CBSI3M MEXKIYy BEIIECTBAMM pa3JIMYHBIX

KJIACCOB;



e PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

e IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTH
IIPOTEKAaHNs XMMHUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSAX;

e BBIYHCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MaCcCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKlvi;

e coOuojaTh NpaBWiIa IOJb30BAaHUS XMMHUYECKOH TMocyfnoil u  1abopaTOpHBIM
00opyI0BaHUEM, a TAaKXKe MpaBUila OOpAIEHHsI C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XWMHUYECKHX OIBITOB IO TOJXYYEHHIO M COOUpPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIECKUCIIOTO Ta3a);

e IIPOBOJUTH PEAKLMU, NOATBEP)KIAIOIIUE KAYECTBEHHBIM COCTAB pPa3jIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCHI-WOHBI, KATHOHBI aMMOHHS M HMOHBl HM3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

e IIPUMEHATb OCHOBHBIE OIIEPALMHM MBICIUTEIBHOW [EATENbHOCTH — aHAJIM3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3aINIO0, BBIIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBS3€H — JUIs
M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbIE€ METO/Ibl [TI03HAHUS

— HaOJI0IeHNE, U3MEPEHUE, MOACTMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).

Kpurtepuu u HOpMbI OLICHUBAHUS HA YPOKaX XUMMHU.

OneHuBaHue YCTHOTO OTBETA.

NumBuayajibHblii KOHTPOJIb PE3yJIbTaTOB MOXKET NMPOBOAUTHCS Ha YpOKe Kak B (opme
KpaTKoro ompoca ¢ Mecrta ((poHTanbHas KOHTpoiupylomas Oeceda), Tak M B BHUJE
00cTOATEIbHOI NMPOBEPKU 3HAHUNH U YMEHHI Y JOCKH. DTOT BUJ OoNpoca (MHIWBUyaIbHBIN)
MOXXHO TIPOBOJWTH Ha JTamax akTyajdu3allid 3HAaHWH, W3y4YeHHs HOBOTO MaTepuaia,
3aKpeIUIEHUs] M COBEPUICHCTBOBAHMS 3HAHUI M TPOBEPKH YCBOEHHUS HOBOTO Marepuaa.
Bonpockl yuuTens Juisi KpaTKOro ompoca JOJDKHBI OBbITh JIAKOHHYHBI, C(HOPMYIHPOBAHBI B
MOHATHBIX YYCHUKY TEpMUHAX W TpeOOBaTh KPaTkoro orseTa. JlJisi SKOHOMUU BPEMEHH MOXKHO
UCTIOJTB30BaTh KAPTOYKH C BOTIPOCAMH,HAa KOTOPHIE YYCHUKH FOTOBSTCS OTBETHTD Y JIOCKH.

Bo Bpems oTBera yuarerocs Ui JOCTH)KEHUS YCTOMYMBOIO BHHMAHHs Kjacca IOJE3HO
IPEIYCMOTPETh TMOCIEAYIOIIee 3a OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI JPYIMX Y4allluXcsd,
UCTIpaBJICHUE JOMYIIEHHBIX OIINOOK, TOTIOTHEHHE.

HpI/I MMPOBEACHNH OIIpOCa NOITYCKACTCA 3a1aBaTh yHallIEMYC HABOAAIIUE BOIIPOCHI AJI TOrO,



9TOOBI TOMOYBL €My C(HOPMYIUPOBATH CBOM MBICIA. MOTYT OBITh M JIOMIOJIHUTEIBHBIE BOTIPOCHI,
€CJIM OHU HEOOXOJUMBI ISl TIPEJCTOSIIETO M3Y4eHUsT HOBOTO marepuaia. Bo Bpemsi ycTHOTO
OTBETAa YYaIllErocsl y4YHUTENb HMMEET BO3MOXHOCTh 33JlaTh JIOMOJHUTEIBHBIA  BOIPOC
JIMATHOCTUYECKOTO XapakTepa, KOTOPHIA IMOMOKET BBIIBUTh COCTOSIHHME 3HAHUW M YMEHHM
OTBEYAIOIICTO.

[IpoBeneHne YCTHOrO WHAMBUAYAILHOTO KOHTPOJS TPEOYET OT y4HTENIs COOpaHHOCTU M
BHUMaHUs, TaK KaKk HE00X0auMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS yUJaIIUXCS B KJIacce.

Yyutens 0053aH NMPOKOMMEHTHPOBATh OTBET YYCHHKA, yKa3aB Ha OIIMOKM W OTMETHUB
yaadHble CTOPOHBI. JI1000# OTBET OJDKEH OBITh 3aMEUYEH yUUTEIEM M OOBEKTHBHO MM OIICHEH.
HeoOs3aTenbHO CTaBUTh OTMETKY 3a KaX</Iblil HEMOJHBIA OTBET. ECiM y4eHHMK HEOJHOKpPATHO
JIOTIOJTHSLT OTBETHI IPYTUX OJTHOKIACCHUKOB, TO MOKHO ITOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

OTMeTKAa «5»:

- J1aH NOJIHBIM U IPABUJIbHBIA OTBET HA OCHOBAHWHU U3YYEHHBIX TEOPUH,

-MaTepual U3JI0KEH B ONPEACIICHHON JIOTHUYECKOU MOCIE0BATEIIbHOCTH, JINTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOATECIbHBIN

- BO3MOXKHA OJIHA HECYIIIECTBEHHAs OIKUOKA, UCIIPABJICHHAS 110 TPEOOBAHUIO YUUTES

OTMeTKa «4»:

- JIaH MOJIHBIN U PABWIbHBINA OTBET HA OCHOBAaHUHU U3Y4YECHHBIX TEOPHUH,

MaTtepua U3J105KEeH B OIIPeIeTIEHHOM MTOC/Ie10BATEIbHOCTH,

- OTBET CAaMOCTOSITENLHBIN

- JIOMYIIEHBI 2-3 HEeCYIEeCTBEHHBIC ONIMOKH, HCITPABJICHHBIC 110 TPCOOBAHUIO YUUTEIIS, UITH
JTAHHETIOJTHBIM 1 HEUETKHIT OTBET.

Otmerka «3»:

-JlaH HETIOJIHBII OTBET, JIOTUYECKU HEBEPHBIN, JOMYIIEHBI 1-2 CYIIeCTBEHHbIE OMNOKU

Otmerka «2»:

- OTBET OOHAPYKMBAET HEMOHUMAHHE OCHOBHOTO COZIEp>KaHUs yueOHOTO MaTepurana,

- JIOTIYIIEHHI CYIIECTBEHHBIE OITMOKH, KOTOPBIE YUAILTUIICS HE MOKET UCTIPABUTH MPU
HaBOJSIITUXBONPOCAX YUUTENS

- OTKa3 OT OTBETa

dpoHTAIbHAS KOHTpPOJMpYIomiasi Oecexa OOBIYHO JOCTATOYHO KpPAaTKOBPEMEHHA.
Bormpocsl, kak 1 BO BCAKOM Apyroit 6ecene, TpeOyrOT KpaTKOTO OTBETA, TIOITOMY 32 OJIMH TaKOH
OTBET YYEHUKY CTaBUThb OLEHKY Henb3s. HyxkHO 3apaHee HAMETUTh TE€X YYEHUKOB, OTBET
KOTOPBIX BO BpeMsi Oece bl XOTAT OIICHUTH, M 33/1aBaTh MM IIeJICHANPABICHHO 3aIUIAaHUPOBAHHbBIC

Juig Oecenbl Bompockl. OnHAaKo He cieayeT 3a/laBaTh MOJPS BOIPOCH OAHOMY M TOMY XK€



yueHuKy. Pabotate nomxeH Bech kiacc. dpoHTanbHas Oecefa MOKET COYETAaThCsl C YCTHBIM
y4eTOM 3HAHMH, KOTJIa HECKOJIbKO YUYaIIUXCsl TOTOBATCS K OTBETY y JOCKH. CIOXKHOCTH PabOTHI
3aKJII0YAeTCs B TOM, YTOOBI HE YIIYCKaTh M3 TOJSI 3pEHHs KJIAcC, yYacTBYIOUIMHA B Oecene, H
y4daluxcs, OTBEYAIOIINX Y JOCKH.

3adeTr - 9TO METOJ YCTHOTO KOHTPOJS, KOTJa yYEHUKaM IPEAOCTaBIISIETCS BO3MOKHOCTD
Ooiee ATUTETHHO M OOCTOSTEIBHO OTBETHTH Ha Bompoc. O MpOBEOEHHHM 3ayeTa y4UTelb
cooOmraer 3apaHee, 4TOOBI yJalIlecs MOTIM K HEMY MOJATOTOBUTHCS. J{JIsl MOITOTOBKH K 3a4eTy
YUHTENNb COCTaBISET BONPOCHI, a TakXKe IPUMEpPHBIC 3alayd, PEKOMEHIYET JHUTepaTypy,
IpeBapUTEILHO IPOBEPUB, UIMEETCS JIM OHA B ILIKOJIBHOM OMOIMOTEKE.

Knaccuueckuil 3a4eT mpeaycMaTpUBAacT BBISIBICHHE YPOBHS 3HAHUM, YMEHUH M HaBBIKOB
y4Jaluxcst BO BpeMs Oecepl yueHrka ¢ yunrenaeMm. OH TaeT MOJIHOE U TOYHOE MPEICTaBICHUE 00

YPOBHE O6y‘1€HHOCTI/I KaXKI0ro ydeHnuKa, OIHAKO OTHUMACT MHOI'O BpCMCHHU.

KpnTeplm U HOPMBI OLEHKH Oﬁy‘lalOHlI/IXCﬂ 3a CAMOCTOATECJIbHbIC TIMNCBMECHHBIC

padoThI.

IIucbMeHHble PpadoThHl MOAPA3AEASIOT HA meKyujue (npoeepounvie) U UMO206ble
(KonmponbHble) padoThI; 0 BpeMEHH OHH MOTYT 3aHUMATh BeCh YPOK WJIH €ro 4YacTh.

K MeTomamM NHCHMEHHOW TMPOBEPKH pe3yIbTaTOB OOYYEHHUS OTHOCATCS THChMEHHAS
KOHTpOJIbHas paboTa Ha 45 MuH, mpoBepouHble padoTel Ha 10-15 muH (Hampumep, pelieHHe
pacyeTHbIX 3ajay), MUCbMEHHbIE JOMAIHHE 3a/laHusl, MUCbMEHHbIN y4eT 3HAaHUM OTIeNbHBIX
yUYaIIUXCsl IO KapTOUYKaM, XUMHYECKHE JUKTAHTHI, 3a/IaHHS TECTOBOTO THIIA H T.II.

[TonroroBka ydammxcsi K KOHTPOJBHOH paboTe 4damie BCEro OCYIIECTBIISICTCS Ha
ob0oOmaronx ypokax. O mpoBeleHHMH KOHTPOJIBHOM palboThl yyaluxcs HpeaynpexIaroT
3apaHee, YTOObl OHU MOTJIM TTOATOTOBUTHCS.

ConepkaHre KOHTPOJBHOM pabOThI OXBaThIBACT BeCh HanbOosJee BaXHBIM Marepuai
KOHTPOJIUPYeMOW TeMbl. B Takoii OO0JIbIION KOHTPOJBbHON paboTe 3amaHus OJDKHBI OBITh
€IMHBIMU ISl y4yalllUXcs BCeX YpOBHEH pa3BUTHsS. B KOHTposibHYIO paboTy peKoMeHayeTcs
BKJIIOYATh pa3HOOOpa3Hble 3aJaHus: 0000IIarolue BOMPOCHl, KAadeCTBEHHBIE U pacyYETHHIE
XUMHYECKHE 3aJaud, IIeTIOYKH IPEBpAIICHUI, TECTOBBIC, TpauuecKue 3aJaHuss u T.1.
Heo0xomuMo Mcnonp30BaTh HAHOOJBIIIEE YUCIIO BAPHAHTOB. TeTpaan Ui KOHTPOJIBHBIX padoT
SBIISIIOTCSI IOKYMEHTOM, KOTODPBIM MOXET OBbITh MpPOBEpEH aJIMUHHCTpALMEH IIKOJIBI MO3TOMY
TETPaaAu Uil KOHTPOJBHBIX PabOT JOJKHBI XPAaHUTHCS B XUMHUYECKOM KaOMHETE B TEUEHHE
y4eOHOTr0 To/1a.

HpI/I OLCHMBAHWM OTBETA Y4YalllCrocs HGO6XO}]I/IMO YUUTBIBATE Ka4Y€CTBO BLIIIOJTHCHUA



paboTsl no 3aganusM. KontposiabsHas paboTa OleHUBAEeTCs B LIETIOM.

OTmeTrka «5»: JaH TOJHBIM OTBET HA OCHOBE H3YYEHHBIX TEOPHIl, BO3MOXXHA
HECYIIECTBCHHASI OITUOKA.

OrmeTrka «4»: ponmyctTuMo He OoJjiee TpeX HECYIIECTBEHHbIX OIIMOOK, WU OJlHA
CYIIIECTBEHHAs.

OtMmeTka «3»: paboTa BBHIMOJTHEHA HEMOJIHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCS 2-3
CYIIECTBEHHBIE OIIMOKIIIN 3-4 HECYIIECTBEHHBIE.

OtrMeTka «2»: paboTa BBINOJIHEHA MEHbIIE Ye€M Ha TPETb, HE MPUCTYNUI K BBINOJIHEHHIO

paboTHI.

TecTupoBanue.

[Tpu ucnosp3oBanuu 100-6a/ubHOM (TECTOBO#) IIKABI IPUHATA CIIEAYIOIIas CHCTEMA
nepeBoia ¢€ B 5-0auibHy0 (IIKaTy aHAIOTMYHO MOKHO MCIIOJIB30BATh MPU OMPEACTICHUH
IPOLIEHTA BBIIIOJHEHHBIX 3a[aHHi ):

85 — 100 6ayutoB (85 — 100 %) = «5»

71— 84 6ammos (71 - 84 %) = «4»

51 - 70 6ammos (51 — 70 %) = «3»

0 — 50 6ammoB (0 — 50 %) = «2».

KpuTtepun u HOpMBI OLICHKH 00Y4YaI0IIMXCS PeliaTh pacuyeTHbIC 32124 H.
OtmeTKa «5»: B JJOTHYECKOM PacCyXJICHUU U PELLICHUH HET OINOOK, YKa3aHbl €IUHULIbI
HU3MEpeHusl.
OtMeTKa «4»: B TIOTHYECKOM PACCYKICHUH U PEIIEHNHU HET CYIIECTBEHHBIX OLINOOK,
JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK.
OtmeTka «3»: B pellIeHUH 33/1a41 ecTh 1-2 cyliecTBeHHbIE OIMOKH, JJOMYyCKAeTCs
CYIIIECTBEHHAs! OIIMOKA B MAaTEMAaTUYECKUX PACUETaX.

OTMeTKa «2»: 3aaa4a HE pCIICHA UJIK PEIICHA ITOJIHOCTBIO HEBEPHO.

KpuTtepun u HOpMBI OLICHKH 00y4YaIOIIMXCS 32 JJA00PaTOPHbIE U PAKTHYECKHUE
padoThI.

HpaKaneCKne paﬁDTbl M0 XMMHUHW BBIIIOJHAIOTCA B TCTPAAAX OJIA MPAKTUYCCKUX pa60T.
[Tpu orleHMBAaHUU OTYETA 10 BBIMOJIHEHUIO MPAKTUYECKON paboThl 0c000€ BHUMAHUE YIEIIETCs
KaueCTBY U ITOJIHOTE CAMOCTOSATEIbHBIX BBIBOJOB yUEHUKA.

KonnuecTBo mpakTHueckux padboT ONpeIesieH0 B IPOTrpaMMe.

B Teuenue yueOHOro roja TeTpaau Uisl IpaKTHYECKUX padOT XpaHUTCS B ILIKOJIE.



OrMmerka «5»:

-OKCIEepUMEHT BBINOJIHEH TOTHOCTHIO. Caeanbl NpaBUIIbHbBIE HAOIIOICHHS 1 BBIBO/IBI,

-9KCIIEPUMEHT OCYIIECTBIICH MO IUIaHY, C YYE€TOM TEXHHUKH O€30MacHOCTH M TPaBHII
paboTHI CBEIIECTBAMHU U IpHOOpamu,

-[IPOSABIICHbl OPTaHU3ALMOHHO-TPYI0BbIE YMEHUS (MOAJEPKUBACTCA YMCTOTa paboyero
MECTa,IOPSII0K Ha CTOJIE, 3KOHOMHO UCIIOJIB3YIOTCSl PEAKTHUBBI).

-JIOTIYILIEHBI He O0JIee IBYX HECYIIECTBEHHBIX OMMOOK NP 0popMIIeHUN paboThI.

OrMmerka «4»:

pa0oTa BBINOJIHEHA, CAETIaHbl IPaBHIbHbIE HAOIIOIEHHUS U BBIBOJBI: SKCIIEPUMEHT
BBITTOJIHEHHETIOHO WIJIM Ha0JII0JAI0TCSI HECYIIECTBEHHbBIE OITMOKH B paboTe C BEIIeCTBAMH U
npudopamu.

OtMmerka «3»:

OTBET HEMNOJHBIN, paboTa BBHIIOJIHEHA NMPABWIBHO HE MEHEe, YeM HaIlOJIOBHHY, JAONYIIEHA
CylIecTBEHHas omMOKa (B X0Jie dKCIIEpUMEHTa, B 00BSICHEHUH, B odopmiieHHH padoTsl, mo Th
npu paboTe ¢ BemlecTBaMU M MpHOOpamMH), KOTOPYIO YYalIHICsS UCTPABISIET MO TPeOOBAHUIO
yuutens. Jlonyckaercs opopmienue paboThl 63 3anKcy ypaBHEHUH peakiuil.

DOKCIIEPUMEHT IOJIHOCTBIO BBIIIOJHEH B COOTBETCTBUM C MHCTPYKLMSIMHM W IpaBUIaMU
TEXHHUKHU 0€3011aCHOCTH, HO paboTa He 0opMIICHA.

OrMmerka «2»:

BeinonHeHo MeHee MoJI0BUHBI pabOThI;

JlonymieHsl 1Be WK 0oJiee CyIIeCTBEHHbIE OUIMOKH B XO/I€ KCIIEPHUMEHTA, B 00bSICHEHHH, B
opopmienun padotsl, no Th mpu pabore c BemecTBamu U mpuOOpaMu), KOTOpbIE ydarluics
HE MOET UCIIPABUTb.

VYyamumiics He MpUCTYIUI K paboTe.

Hapyuienusi npaBu TeXHUKH 0e30MaCHOCTH (PUKCHPYIOTCA YUHMTeJIeM B TeTPaasix
AJISl IPAKTHYECKUX PAad0T U YYUTHIBAKOTCS NPH BHICTABJIEHUN OTMETKH.

Ouenka yMeHUil peliaTh IKCIIePUMEHTAJIbHbIE 3212491

[Ipu omeHKE TOTO YMEHHsI CIEIyeT YYUTHIBATh HAOIMIOJCHHS YUUTENS U TMPEAbSIBISIEMbIE
y4auuMcsl pe3yJibTaThl BEIITOJHEHHUS ONBITOB.

OTMeTKa «5»:

[Liman pemenus 3a1a4n COCTaBJIEH MPABUIIBHO,

OCYILIECTBJICH MOJ00P XUMUYECKUX PEAKTHBOB M 000PYI0BAHUS,IKCIIEPUMEHT BBITIOJTHEH
ITOJTHOCTBIO,

JIaHO MOJIHOE OOBSICHEHHE U CAEJIAHBI BHIBOIBI.



OT1merka «4»:

IUTaH PeIIeHHsI COCTAaBIICH MPABUIIBHO,

OCYILIECTBJICH MO00P XUMUYIECKUX PEAKTHBOB M 000PYIOBAHUS,DKCIIEPUMEHT BBITIOJTHECH
MOJIHOCTHIO,

JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHUH U BEIBOJIAX ).

OT1meTka «3»:

IUTaH PeIIeHHsI COCTaBIICH MPABUIIBHO,

OCYILIECTBJICH MOI00P XUMUYECKUX PEAKTUBOB U 000PYAOBaHUS,

HKCIIEPUMEHT BBIMOJHEH HE MEHEe, YeM HAIOJIOBHHY, JOIYIIEHa CYIIECTBEHHAsl OIINOKa
BOOBSICHCHUH U BBIBOJIAX,

HKCIEPUMEHT BBITIOJIHEH ITOJIHOCTHIO, OTYET HE COCTABIICH

JIOTYILIEHbl HApYIICHUS TEXHUKU O€30MacHOCTH, HSKCIEPHUMEHT BBIMOIHEH MOJIHOCTHIO,
CeNaHBIHECYIIIECTBEHHBIE OMNOKY B O0BSICHEHUH U BBIBOJIAX.

KpuTtepuu 1 HOpMBI OLIEHKH 00YYAIOIIMXCSA3a BHITIOJIHEHHE MPOEKTA.

OrMmerka ''5" craBuTCH, €C/IM YUCHHK:

1. TIpaBuibHO MOCTaBUII LIEb, OMPEICIINI 3314 BBIITOJIHEHUS IPOESKTA.

2. CoOnrofieHa TeXHOJIOTHS UCTIOTHEHHSI POEKTa, BbIIEP:KaHbl COOTBETCTBYIOIINE ITAIIbI.

3. TIpoekT odopMIICH B COOTBETCTBUU C TPCOOBAHUSMU.

4. TIposiBICHBI TBOPUYECTBO, MHUITUATHBA.

5. IlpenbsaBneHHBIH TPOAYKT AEATEIbHOCTH OTINYAETCSA BHICOKMM Kau€CTBOM HCITOJHEHUS,

6. COOTBETCTBYET 3asIBICHHOI TeMe.

OrMmerka ''4" craBuTCH, €CJIH YUEHHK:

1. TpaBWIBHO MIOHSATHI 11€Th, 33]IA4YH BHITIOJTHEHHS ITPOCKTA.

2. Co0nroieHa TEXHOJIOTHSI UCTIOTHEHHUSI POEKTa, TAIbI, HO TOMYIIEeHbl He3HAYUTEIbHbIC
OIINOKH,

3. Herounoctu B ohopmieHun.

4. TIposiBIIEHO TBOPUYECTBO.

5. [IpenabsaBneHHBINH MPOIYKT NEATETHHOCTH OTIMYAETCS BBICOKUM Ka4yeCTBOM HCIIOIHEHUS
COOTBETCTBYET 3asBIIEHHOU TEME.

Ormerka ''3" craBUTCH, €C/IM YUEHHK:

1. TIpaBWIBHO MOHSATHI IEJ)Tb, 33]Ja9H BHIIOJTHCHHSI ITPOCKTA.

2. Co0OnrofieHa TEXHOJIOTHUSI BBITIONHEHUS MPOEKTa, HO UMeroTcs 1-2 ommOku B dTamax
WA BOQOPMIICHHH.

3. CaMOCTOSITeTHHOCTH MPOSIBJIICHA HAa HEIOCTATOYHOM YPOBHE.

Otmerka ''2"' craBUTCS, €C/IM YUEHHK:



1. TIpoexT He BHINOJHEH UK HE 3aBEepIICH.

AJAIITUPOBAHHAS OCHOBHAS
OBPA3OBATEJIBHAS ITPOTPAMMA
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA OBYYAIOIINXCA
C 3AJIEP)KKOM ICUXUYECKOI'O PA3BUTHSI
[TOACHUTEJIbHA A 3AIIMCKA

Pabouas mporpamma mo XuMuu sl 0OYYarOIIUXCS C 3aCPIKKOM MCHUXUYECKOTO Pa3BHTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHMs COCTaBICHA B COOTBETCTBUU C
@enepallbHBIM  TOCY/IAaPCTBEHHBIM ~ 00pa3oBaTelbHBIM  CTaHJAPTOM  OCHOBHOTO  OOIIEro
oOpaszoBanus (Ilpukaz Munnpocsemenust Poccuu or 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepcrBom toctuniuu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (manee —
OI'0OC 0OO0Q0), IlpumepHoili aganTUPOBAHHON OCHOBHOW 00pa3oBaTeNbHON MpOrpamMmoin
OCHOBHOTO 00111er0 00pa3oBaHus 00y4YaIONINXCs ¢ 3aACPKKON MCUXUYECKOTO Pa3BUTHUS (faiee —
I[TAOOIT OOO 3IIP), dPenepanbHOii pabodell MporpamMmbl y4eOHOTO TpenMeTa «XUMHU
(6azoBbIii ypoBeHb), denepanbHO MporpaMMoil BOCTIMTaHUSI OOYYarOUIUXCSl MPHU TMOTYyYECHUHN
OCHOBHOI'O 00IIero o0pa3oBaHHs, C YYETOM paclpellelIeHHbIX M0 KjaccaM IPOBEPSIEeMbIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON NpOrpaMMbl OCHOBHOIO
oOmiero oOpa3oBaHHsS M 3JEMEHTOB COJEpPXKAHUS, NPEJCTABICHHBIX B YHHUBEPCAIbHOM
komudukatope mo xumuu, KoHIenmuu npenomaBaHus ydeOHOro mpenmera «XUMHSI», B
oOpa3oBarenbHbIX opranuzanusax Pd, peanusyromux OCHOBHbIE o00I1Ieo0pa3oBaTeabHbIe

pOTPaMMBI.

O0mas xapakrepucTuKa yueOHOro npeamera « XUMHSD)

VYuebublii npeamer «XHUMHUS» BXOIUT B IpeIMETHYIO o00jacTe «EcTecTBeHHOHayuyHbBIE
npeaMeThl». B cucreMe ecTeCTBeHHOHAydyHOro 0o0pa3oBaHMA XUMHs Kak y4eOHBIH Mpeamer
3aHHMaeT Ba)KHOE MECTO B MO3HAHMU 3aKOHOB MPUPOJbI, POPMUPOBAHWU HAYYHON KapTHHBI
MHpa, CO3JaHWU OCHOBBI XWMHYCCKHUX 3HaHI/II71, HGO6XOJII/IMI)IX I HOBCGHHeBHOfI KHU3HU,
HaBBIKOB 3/10pOBOTO M OE30MACHOT0 I YeJIOBEKa M OKPYKaIOIIeH ero cpeibl 00pa3a >KHU3HH, a

TaKX€ B BOCIIMTaHHUH SKOJIOTHYECKOM KYJIbTYPBHI.



VY CnemHocTh U3y4eHus XMMUU CBA3aHa C OBJIAZICHHEM XUMUYECKUM S3BIKOM, COOTIOCHHEM
npaBuil 0e30MacHOi pabOThl MPHU BBHIMOJIHEHUH XHMHUYECKOTO SKCIEPUMEHTa, OCO3HAHHEM
MHOT'OYMCJIEHHBIX CBSI3€l XUMUU C IPYTMMHU NIPEAMETaMHU HIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaeT B ceOsi OCHOBBI HEOPTAHMYECKOW M OpraHW4YecKod XuMuu. [1aBHOM
ujeeil mporpaMMbl SBJISETCS CO3JaHME 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHUN IO XUMUH,
BBIDQKEHHBIX B (OpMe, COOTBETCTBYIOIICH BO3pacTy oOOyJamImuXcs © HUX OCOOBIM
00pa3oBaTeNbHBIM OTPEOHOCTSIM.

B comepxkaHnuu [OaHHOrO Kypca TMpEACTaBI€Hbl OCHOBOIIOJIATalOIIMEe XUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YYEHHE COCTaBa U CTPOCHUS BEILIECTB, 3aBUCUMOCTH HX
CBOICTB OT CTpOEHHS, NPOTHO3UPOBAHNE CBOMICTB BEILECTB, MUCCIIEJOBAHUE 3aKOHOMEPHOCTEN
XUMHYECKMX NpPEBpAllCHUH W IyTed yNpaBiIeHUS HMH B LENAX [OIYYEHHs] BEILECTB U
MaTepuasoB.

TeopeTnueckyro OCHOBY HW3Yy4Y€HHS HEOPraHMYECKOW XHMHH COCTaBIIsIET AaTOMHO-
MoJeKyJsipHoe ydenue, llepuoanueckuit 3akon .M. MenneneeBa ¢ KpaTKUMH CBEACHUSAMU O
CTPOCHUM aToMa, BMJIaX XHUMHYECKOW CBA3HM, 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHYECKHX
pEaKInu.

B wu3yuenum Kypca 3HaUMTENbHAs POJb OTBOJUTCS XHUMHUYECKOMY OKCIEPUMEHTY:
NPOBEICHUIO MPAKTHYECKUX M JIA0OPATOPHBIX paboT, OMUCAHUIO PE3YNIHTAaTOB YYEHHYECKOTO
AKCIIEPUMEHTA, COOIIOIEHHUIO HOPM U IIPAaBHJI O€301acHOM paboThl B XUMUUECKOH J1ab0paTOpUH.

Peanuzanus gaHHOM mporpammbl B mpolecce oOydeHHs Mo3BoJIMT oOydwaromumes ¢ 3I1P
YCBOUTD KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMHU U ITOHATH POJIb U 3HAYEHUE XUMUU CPEIU IPYTHX
HayK O IPUpOJIE.

N3ydyenne xumuu  crnocoOCTByeT  (OPMUPOBAHHMIO Yy  OOy4aroUmuxcs  Hay4yHOTO
MHUPOBO33PEHUS, OCBOEHUIO OOIEHAYYHBIX METOJOB (HaOIIOAEHUE, U3MEPEHUE, SKCIEPUMEHT,
MOJICIUPOBAHKE), OCBOCHHUIO MPAKTUYECKOrO0 MPUMEHEHHMs HAay4YHbIX 3HAHUH, OCHOBAHHOI'O Ha
MEXIPEAMETHBIX CBS3IX ¢ mnpeameramu «Oxkpyxkaroumii mup», «®Pusmuka», «buonorus»,
«I"eorpadus», «MatemaTnka» U GOpMUPYET KOMIIETEHLUH, HEOOXOAUMBIE Ul MPOJOJKEHUS
00pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HaYK.

N3yuenne xuMuu crocoOcTByeT pa3Butuio y oOyuatomuxcs ¢ 3[IP mpoctpaHcTBEeHHOTO
BOOOpakeHUs, (PYHKIMOHANBHOM TI'PaMOTHOCTH, YMEHMsSI BOCIPUHUMATh M KPUTUYECKU
aHAJIM3UPOBaTh UH(POPMALINIO, MPEACTABICHHYIO B Pa3UYHbIX (opMax. 3HAYUMOCTh MpeAMETa
JUIS Pa3BUTHSA KU3HEHHOW KoMIeTeHIuH obyyaromuxcs ¢ 3I1P 3akirouaercs B yCBOGHUH OCHOBBI
XUMHUYECKHX 3HAaHUH, HEOOXOJUMBIX JUIsl TOBCEJIHEBHOW >KM3HU; HABBIKOB 3JI0POBOTO H
0e30macHOro /jisi 4YejJoBeKa M OKpyKarolleil ero cpeabl oOpas3a >KHU3HH;, (OPMHUPOBAHUU

HKOJIOTUYECKON KYIbTYpPHI.



[IporpamMma oTpaxaeT coaepkaHue OOydeHHUs MpeaAMeTy «XHUMHUS» C YUYEeTOM OCOObIX
oOpa3oBaTenbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3I[1P. OBnageHune yd4eOHBIM MPEAMETOM
«XUMUL» MPENCTABISAET ONpPENeIeHHYI0 TpyIHOCTh s oOyuatomuxcst ¢ 3[IP. Dto cBs3aHo ¢
OCOOCHHOCTSIMU MBICIUTEIBHON JESTENIbHOCTH, MEPUOJUYECKUMH KOJIeOaHUSIMU BHUMAaHUS,
MalbiM 00BEMOM TMaMATH, HEJOCTAaTOYHOCTHIO OOLIero 3amaca 3HaHWM, MOHUKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlnst mpeojioNeHnss TPYJHOCTeH B M3ydeHHMH Y4eOHOro mpeamera «XUMHsS» HE00Xoauma
afantanus oObeMa M XapakTepa y4yeOHOro maTepuana K IO3HABAaTE€IbHBIM BO3MOKHOCTSIM
JAHHOW KaTeropuu OOydalolUXCs, Y4YeT HMX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BaHHE
QITOPUTMOB, BHYTPUIIPDEAMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTEIIEHHOE YCIOKHEHUE
M3y4aeMOro MaTepuania.

[Ipy u3ydeHHM XUMHH HEOOXOJUMO OCYIIECTBISATH B3aMMOJEWUCTBHE Ha IOJIMCEHCOPHOMN
OCHOBE.

TeopeTnyeckuii  Marepual PEKOMEHAYETCS HM3ydaTb B  MPOLECCE  IMPAKTUUYECKOU
JeSTeIbHOCTH. BO3MOXXHO BbIJIENIEHHE OTAENIBHBIX YPOKOB Ha pEIIEHUE 337ad B CBSI3U CO
CJIOHOCTBIO aHamu3a Tekcra odyuatomumucs ¢ 3[1P. Oprannueckoe eIMHCTBO MPAKTHUECKON U
MBICTTUTEIIEHON JIeATENbHOCTH OOYYaroIIMXCS Ha YpOKax XHWMHHU CHOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOEHHUIO Oa3MCHBIX XHMHUYECKMX 3HaHUM KU yMeHui. Oco0oe BHHMaHUE IMPHU
U3YYEHUHU XUMHUHU YJIENSeTCsl M3YYEHHUIO «CKBO3HBIX» MOHATHH U (OPMHUPOBAHMIO HaBbIKA

CTPYKTYPHUPOBaHUS MaTepuana.

Hesan v 3a7a4n n3yyeHusi y4eOHOro npeamera « XuMHI»

Obwue yenu wusydeHus ydeOHOro mnpeamera «Xumus» mpenacrasieHsl B IIpumepHoii
paboueil mporpaMme oCHOBHOro o01iero oopa3oBanus. OHM aKTyaJTU3UPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro oOpa3oBaHMs, HANpaBIEHHOCTH OOyueHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JMYHOCTH, (HOpMHUpPOBaHHE €€ HMHTEIJIeKTa U OOIIeH KyJIbTYpBHI.
OOy4eHre yMEHHIO YUUThCA M MPOJOKAaTh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOSIIEE
BpeMsl SBISETCS OAHOM M3 BaXHEWHMMX (YHKIMHA Y4eOHBIX MpPEIMETOB, B TOM 4YHCIE U
«XuMum».

g obyuaromuxcs ¢ 3I1P, Tak ke, kKak U JIsl HOPMAaTUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelIbHYI0 MporpamMmy, JOMUHHUpYIOIIEe 3HaYeHHE
nproOpeTaroT TaKKue yeu, Kak:

. (dbopMHUpOBaHUE HHTEIJIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K COTPYIHHUYECTBY,
CaMOCTOSITEIILHOMY TPHHSTHIO PEIICHHA, CTIOCOOHOW aganTHPOBAThCS K OBICTPO MEHSIOMIMMCS

YCJIOBUSAM KU3HU,



. HaANpaBJIECHHOCTh OOy4YeHHs Ha CHCTeMaTH4ecKoe MPHOOIIeHHe YydJaluxcs K
CaMOCTOSITEIILHON MMO3HABATENLHON JEATEIIbHOCTH, HAYYHBIM H MPAKTHYECKHUM METOJaM
Mo3HaHMS, POPMHUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

. o0ecrieueHre yCIOBHi, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYarOIIMMHUCS OIBITa
pa3HoOOpa3HON AESITETbHOCTH, MO3HAHHMS U CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHITNH ), UMEIONINX YHUBEPCAITHHOE 3HAYCHUE ISl PA3IMYHBIX BUIOB JACSITEILHOCTH,

. dbopMupoBaHUE YMEHHI OOBSICHSITH W OIICHHBATH SIBICHUS OKPYXAIONIEr0 MHpa Ha
OCHOBaHWU 3HAHUH U OMBITA, OJYYCHHBIX MPU U3YUYECHUU XUMUU;

. dopmupoBanue y 0Oy4yaroOUMXCsi TyMAaHUCTUYECKUX OTHOIICHUH, IOHUMAaHHSI
[EHHOCTH XMMUYECKUX 3HAHUU TSI BBHIPAOOTKH IKOJIOTHYECKH IIeJIeCOO0Pa3HOTO TOBEIACHUS B
OBITYy W TPYIOBOWM JEATEIHHOCTH B IEISAX COXPAHEHHS CBOETO 3JI0POBbS U OKPYKAIOIICH
MPUPOTHON CPEIBI;

. pa3BUTHE MOTHBAIMM K OOYy4eHHIO, CIOCOOHOCTE K CaMOKOHTPOJI U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY POl M HANIPABICHHOCTH JATBHEUIIETO 00yUeHUSI.

Kypc HampaBieH Ha pelieHHe CIEQYIIIUX 3a0ayd, OOECIEeUMBAIOIINX peaTU3aliio
JUYHOCTHO-OPUEHTHUPOBAHHOTO M JIEATEIBHOCTHOTO TOAXOAOB K OOYYEHHI0O XHUMHUU
obyuarotuxcs ¢ 3P Ha ypoBHE OCHOBHOT'O 00IIIETO 0Opa30BaHMUS:

. dbopMUpOBaHHE TIEPBOHAYAIBHBIX  CHCTEMATH3MPOBAHHBIX  TPEACTABICHUH O
BEIIECTBAX, HMX NPEBPANICHUSIX M MPAKTHYECKOM MPUMEHEHHH; OBJAJCHUE MOHATHIHBIM
anmnapaToM ¥ CUMBOJIMYECKHUM SI3BIKOM XHUMHH;

. OCO3HAHHE OOBCKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKd Kak OO0JIaCTH
COBPEMEHHOTO €CTeCTBO3HAHUS, XUMHYCCKUX MPEBPANICHUH HEOPTaHUICCKUX U OPTaHHMYECKHUX
BEIIECTB KAaK OCHOBbI MHOTHUX SIBICHHUH JKMBOH M HEXHBOW NPUPOABI; YIIyOleHue
MPEICTaBICHUN O MaTepUuaIbHOM €IUHCTBE MHUPA;

. OBJIAJICHNEC OCHOBAMHU XHUMHYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH U
OOBEKTUBHO OIICHWBATh KU3HECHHBIC CHTYAIMH, CBS3aHHBIC C XMMHCH, HABBIKAMU 0€301acHOTO
oOpaileHus ¢ BEIIECTBAMH, UCTIOJIb3yEMbIMH B TIOBCETHEBHOW KU3HU;, YMEHUEM aHaJTHU3UPOBATh
U TUIAHUPOBATh DKOJOTHMYECKH OE€30TMacHOe TMOBEJACHHE B IIENAX COXPAHEHHS 3I0pOBbI U
OKPYXKaroIEe Cpelibl;

. dbopMUpOBaHHWE YMEHUW YCTaHABIMBATH CBS3M MEXAY peajbHO HAOII0IaeMBIMU
XUMHUYECKUMHU SBJICHUSIMHA M TIPOIECCAMU, TPOUCXOISAIINMHA B MUKPOMHPE, OOBSICHITh TIPUIMHBI
MHOT000pa3usi BEIIECTB, 3aBUCHMOCTh HMX CBOMCTB OT cOCTaBa M CTPOCHHS, a TaKkKe

3aBUCUMOCTDb IPUMECHCHUS BCUICCTB OT UX CBOI\/’ICTB;



. IPHOOPETCHUE OMBITa WCIONB30BaHHS PA3IMYHBIX METOIOB H3Y4YCHUs BEIIECTB,
Ha6JIIO[[€HI/I5I 3a UX MPEBPALICHUAMU IIPHU MIPOBCACHUN HCCIIOXHBIX XUMUYCCKUX SKCIICPUMCHTOB
C MCIIOJIb30BaHNEM JTab0paTopHOro 000pynoBaHUs U IPHOOPOB;

. (GopMHpOBaHHE MPEACTABICHHH O 3HAYCHUH XHMHUYCCKOW HAyKd U PEIICHUH
COBPEMEHHBIX JKOJIOTHYECKHX IMpoOJieM, B TOM 4YHUCIEC B MPEIOTBPAIICHUU TEXHOTCHHBIX H

IKOJIOTUYECKUX KaTacTpod.

Oco0eHHocTr 0TOOpPA M aJaNTANUM Y4eOHOI0 MAaTepHaJia 0 XUMHU

OO6yuenue yueOHOMY MpeaMeTy «XHUMHs» He0OX0IUMO CTPOUTH Ha CO3/IaHUU ONTUMAIbHBIX
YCIIOBUH ISl yCBOGHUS MMPOTPaMMHOT0 Marepuana ooydatonmumucs ¢ 3I1P. Boibiioe BHuManue
JOJDKHO OBITH  yzIeJIeHO OTOOpy Yd4eOHOro Marepualia B COOTBETCTBHHM C TNPUHIIMIIOM
JOCTYMHOCTH TPH COXpPaHEHUU oOIero 0a3oBoro ypoBHs. OH JOMKEH MO COACPXKAHUIO U
00beMy OBITH aJanTUPOBAaHHBIM Uil oOydaromuxcs ¢ 3IIP B cooTBeTcTBUM ¢ UX OCOOBIMHU
oOpa3oBaTenbHBIME  MOTpeOHOCTsMU.  Cremyer  OOJNETYuTh  OBIAQJCHHUE  MaTepUATIOM
obyuatomumucs ¢ 3P mocpencTtBom ero AeTaibHOrO OOBSICHEHHS C CHCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPHUMEHEHUU 3HAHUU C UCTOJIH30BAaHUEM MPUEMOB
ANITOPUTMU3ALIMU U BU3YAIIbHBIX OMOP, 00Y4YEeHUS CTPYKTYPUPOBAHHIO MaTepHaa.

bonbiioe 3HayeHue ISl MOJHOLIEHHOTO YCBOEHUS y4yeOHOro Marepuajia MMeeT oropa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3Y4aeMbIX B JIaHHOM Kypce, C TakKUMU Y4eOHBIMHU
npenMeramu kKak «l'eorpadusy», «duzukay, «buonorus». [lo3Bomnsis paccmMaTpuBaTh OJUH U TOT
K€ y4eOHBIH MaTepHal ¢ pa3HbIX TOYEK 3PEHHs, MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
Jy4IlIeMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIJIEHUIO MOJyYEeHHBIX 3HaHUN M MPAKTUYECKUX
YMCHHH.

[Ipy moAroTOBKE K YpOKaMm y4YWTedb JOJKEH TMPerycMOTpeTh (opMmHupoBaHUE Y
oOyJaromuxcsi yMEHUW aHalIM3upoBaTh, CpaBHUBATh, 000OIIATh W3y4aeMbld MaTepHal,
IUTAHUPOBATh MPEJCTOALIYI0 padoTy, OCYIIECTBISATh CaMOKOHTPOJb. Heo0XoaumMo MOCTOSIHHO
CJIEIUTH 32 IPABUIILHOCTHIO PeueBOro o(hopMIIeHHS BbICKa3biBaHU oOyuaromuxcs ¢ 3I1P.

B cBa3u ¢ ocoOeHHOCTSIMM TIOBEJEHHMS U JesTeldbHOCTH oOydvaromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOIUM CTPOXKAMIINI KOHTPOJIb COOMIONEHUS
IpaBWJI TEXHUKH O€30MacCHOCTH MpU TMPOBEACHUM Ja0OpaTOPHBIX pabOT B XUMHYECKOM

KaOWHeTE.

IIpumepHbie BuAbI AeATeqbHOCTH oOydarommxcs ¢ 3IIP, o0yciioBiieHHbIe 0cO0BIMH
o0pa3oBaTeIbHbIMH NOTPEOHOCTAMHM M 00ecleYHBAKOINHME OCMBICICHHOE OCBOCHHE

coJep:kaHUN 00pa3oBaHus MO NpeaMeTy «XUMUS»



Conepxanne BUIOB JeATEeIbHOCTH oOydarontuxcs ¢ 3[IP Ha ypokax Xumuu ompenenseTcs
UX 0cOoOBIMH 00pa3oBaTeNbHBIMU TOTpeOHOCTSAMHU. [lomuMo mmpoko ucnonb3dyembix B OOIT
OO0 o0mux g Bcex OOy4aromMXCs BHUAOB JCSITEIBHOCTH CIEAYET YCHUIHTh BHIIBI
NESTEeIbHOCTH, CIEeUU(pHUUHbIE JUIsl JAHHOW KaTeropuu oOy4aroIMXcs, A oOecreueHHs
OCMBICIICHHOTO OCBOCHHUS COJEpXaHHUA OOpa3oBaHUs IO IpPEeIMETY: YCHUJICHHE IpEeIMETHO-
NPAaKTUYECKON JeATENPHOCTH C aKTHUBHU3AIMEe CEHCOPHBIX CHUCTEM; YepelOBaHHE BHUIOB
JESATEIbHOCTH, 3aJ€MCTBYIOIUX PA3JIMYHBbIE CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢
ONOpOl Ha  alroOpuUTM; <«IIOLUIArOBOCTb» B  M3YYEHMHM MaTepuaia; HCIOJIb30BaHHE
JIOTIOJIHUTEIbHON BU3YaJIbHOW OMOPSHI (TIJIaHbl, 00pa3Libl, CXeMbl, IA0JIO0HBI, OIIOPHbIE TaOJIULbI).
Jns pasButus y oOywaromuxcs ¢ 3[1P ymenust nemats BbIBOABI, (hOPMUPOBAHHS I'PAMOTHOTO
peYeBOro BbBICKA3bIBaHUS HEOOXOJMMO HCIIOJIb30BAaTh ONOpHBbIE cioBa W kiuie. Ocoboe
BHUMaHHUE CJIEAyeT YACIUTb OOYYEHHIO0 CTPYKTYpPHUPOBAaHUIO MaTepHaja: COCTaBICHHE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJICHHME TaOJIML, COCTaBJIEHUE KIACCUPUKALUU C
0003HauUECHHBIMHI OCHOBAHMSIMH IS KIACCU(PUKAIMH U HAIIOJIHEHHE UX IPUMEPAMH | JIp.

[IpumepHas TemaTuueckas U TepMUHOJIOTHYEcKas Jiekcuka coorBeTcTByer OOIT OOO0.

Jns obyuarouuxcst ¢ 3IIP cymiecTBEeHHBIMU SBISIOTCS MPUEMBI pabOThl € JIEKCUYECKUM
marepuaioM 1o npeamery. IIpoBonutcs cnenuanbHas paOoTa IO BBEACHUIO B aKTHUBHBIN
CJI0Bapb OOYy4aroLUXCsl COOTBETCTBYIOLIEH TEPMHUHONOIMH. M3yyaemble TEpMHUHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yalbHAs MOJAEPAKKA, AITOPUTMBI pabOTHl C

ONpCACIICHUEM, OITOPHBIC CXEMBbI JJI1 aKTyaJIn3allui TCPMUHOJIOTUH.

MecTo yuyeOHOro npeamera «XuMus» B y4eOHOM NJIaHe

B cootBerctBuu ¢ ®DenepandbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOT'0 00111ero 00pa3oBaHMs y4yeOHBIH MpeaMeT «XUMUS» BXOAUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHay4YHBIE IPEMETHI» U SIBIISETCS 00513aTEIbHBIM JIJIsl U3Y4EHUSI.

VY4eOHbIM MJIaHOM Ha €€ n3ydeHHne oTBeAeHO 136 yuyeOHbIX YacoB — 110 2 4 B HeZleNo B 8 1 9
KJIacCaxX COOTBETCTBEHHO.

Conepxanue yueOHOro mpeaMera «XUMHs», TNpelcTaBieHHoe B DenepanbHOil paboueit
nporpamme, cootBerctByer PI'OC OOO, paspaborano c¢ yuetrom DesepalibHOW OCHOBHOM
o0pa3oBaTeNbHOl MporpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHHs IO Y4eOHOMY IMpeIMETy
«Xumusi», cooTBeTcTByeT IIpumepHO#l ananTUpOBaHHONM OCHOBHOM  0Opa3oBaTeinbHOU
nporpaMMe OCHOBHOTO 0O0miero o0pa3oBaHHMs OOYy4aloMIMXCS € 3aJEp)KKOH ICUXUYECKOTro

pa3BUTHA.

COAEPXAHUE YUYEBHOI'O ITPEAMETA «XUMUS»



8 KJIACC

IlepBonayajibHBIe XUMHYECKHE TOHATHS

[peamer xumuu. Ponb xumuu 6 ycusnu yenoeexa'. Tena u BemecTsa. OU3NYECKHE CBOMCTBA
BEIIECTB. ArperaTHOe COCTOSIHUE BELEeCTB. Xumus 6 cucmeme nayk. YUCTbIE BEILIECTBA U CMECH.
CriocoOb1  pazzmenenuss cMmeceid. IlpaBunma Oe3omacHoro oOpalieHust ¢ BellecTBaMH U
1a00paTOpHBIM 000pyI0BaHUEM. [oHAmMuUEe 0 MeMOOax NO3HAHUS 8 XUMUU.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB.
OtHocuTenbHas aroMHas Macca. IIpocTble M clioKHBIE BellecTBa. ATOMHO-MOJEKYJISIPHOE
yUYCHHE.

Xumuueckasi popmyia. BaleHTHOCTE aTOMOB XMMHUYECKHX AJIEMEHTOB. 3AKOH NOCMOAHCMEA
cocmasa eeuwjecms. OTHOCUTENIbHAs MOJIEKYJsIpHas Macca. MaccoBast J10J11 XUMHYECKOIO
3JIEMEHTA B COCAMHEHUM.

dusnueckue W XUMHUYECKHE SIBICHHMA. XuUMuueckas peakuus. [Ipu3HaKM XMMHYECKHX
peakuuidi. YpaBHEHUS XMMHUYECKUMX peakuuid. 3aKOH COXpaHEHUS MacChl BEIIECTB.
Krnaccudukanus XHMHYECKAX peakiuii (COSTUHEHHMS, Pa3I0KCHHUS, 3aMEIIICHUs, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOHM, ¢ MpaBuiaMu paOoThl B
7abopaTtopuy U nMpuéMamu oOpalleHus ¢ JJabopaTOpHbIM 000pYIOBaHUEM; U3YUYE€HHE U OIMCAHUE
(U3HMUECKUX CBOMCTB 00pa3I0B HEOPraHWIECKUX BEIIECTB; HAOMIOIeHNE (hrU3NYecKuX (TUTaBJIeHUE
BOCKa, TassHHUE JIb/1a, PACTUPAaHUE caxapa B CTYIKE, KUIIEHHE U KOH/IEHCAIUs BO/IbI) U XMMHUYECKHX
(ropeHue cBeud, MPOKaJIMBAaHHE MEIHOW MPOBOJIOKH, B3aUMOJAEHUCTBHE MeNla C KHCIIOTOM)
SIBJICHUH, HAOMIO/IEHNE U OINMCAHUE MPHU3HAKOB MPOTEKaHUsI XMMHUYECKUX Peakluil (pasioxeHue
caxapa, B3auMO/JIeIICTBHE CEpPHON KHMCIIOTHI € XJIOpUA0M Oapusl, pasioxkenue ruapokcuaa meau (II)
MpU HarpeBaHWHU, B3auMOJIEWCTBUE kene3a ¢ pactBopoMm comm Merau (II));u3ydenue croco6oB
pazzieneHuss cMmecei (C TMOMOINBI0 MarHuTa, (QUIBTPOBAHME, BBIAPUBAHME, JUCTHILIALUS,
xpomaTtorpadus), IpoBeIeHHE OYUCTKH TOBAPEHHON COJIM; HAOII0/ICHUE U OIIMCAaHUE PE3YJIbTaTOB
MIPOBE/ICHUS ONBITA, WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MacChl; CO3/1aHNUE MOJAEIEH MOJIEKY

(I1apOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopom — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimoposa B mpupoje, GU3ndeckue U XUMUYECKHUe CBOMCTBA. Peaknuu ropeHus
OPOCTBIX UM CIOXKHBIX BemecTB. CrocoObl TOJY4eHHUs KUCIOpoJa B J1abopaTtopuu  u

npomviuinenHocmu. Ilpumenenue kucnopona. Ilonsitue 06 oxcupax. Kpyrosopor kucnopona B

1 3IICCB " Jajnee KypCuBOM 0003HaYEHBI TEMbI, H3YYCHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



npupoje. 0301 — aniomponHas MoOOUDUKayUus KUCI0pood.

Tennosoti 3¢ghexm Xumuyeckol peaxyuu, mepmMoxumMuiecKue ypasHeuus, OSK30- U
DHJIOTEPMHUUYECKHE peakuuu. Toniueo: y2oib u Memaw. 3azpsa3HeHue 6030yXd, yCuileHue
HAapHUK08020 3¢hchexma, paspyuienue 030H08020 CJLOA.

Bogopon — anemeHT u npocroe BeniecTBo. HaxoxkieHue Bojopo/ia B mpupoae, puandeckue
Y XMMUYECKHE CBOICTBA (Ha MpUMEpE B3aUMOICHCTBHUS C HEMETAIUIAMU M OKCUAMU METaJIOB),
MPUMEHEHUE, cnocobwl nonyuenus. [IoHSITHE 0 KUCIOTaX U COMSX.

KonmaectBo BemectBa. Mons. MossipHast macca. 3akoH ABoraapo. MosipHbIid 00bEM Ta30B.
Pacuetsl mo xumunyeckoil ¢opmyne. Pacuersl MaccoBOM OAM XHMMHYECKOTO DSJIEMEHTa B
COCIIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHOW MAacChl, MOJISIPHOTO oObema ra3oB. Pacuérel mo
XUMHUYECKUM YPAaBHEHUSIM.

Qu3zuueckue ceovicmeéa 600vi. Boma. Ee coctaB, cTpoeHue u MoIEKynbl. Boda kak
pacmeopumens. PacTBopsl. [lonamue O HACbIWEeHHbIX U HeHACblWeHHbIX pacmeopax. [lonamue
pacmeopumocmu geujecms 6 gode. Pacuer MaccoBOM JOJM BEIIECTBAa B pacTBOpe (MPOLIEHTHAS
KOHIIEHTpalus). MaccoBasi J0Js BeIIECTBA B pPacTBOpe. Xumuueckue c8OUCMBA 600bl
(pasznodicenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, oxcudom cepwvl (IV) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHO8HbIMU oKcuoamu). [lonamue 06 ocnosanusix. Pons pacmeopos
6 npupode u 8 KHcuznu yenogexka. Kpyeoeopom 600vl 6 npupooe. 3arpsi3HEHHE NPUPOJIHBIX BOJ.
OxpaHa ¥ OYUCTKA MIPUPOTHBIX BOJI.

Baxneiiimme kimacchl HeopraHuyeckux coenuHeHuil. Krnaccudukamus HeopraHMYecKHUX
coenquHeHuil. OKcuIbpl: cocTaB, Kilaccudukanus (KUCIOTHbIE, OCHOBHBIC, amgpomephbie,
Heconieobpazyiowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)), nomenxnamypa.
Ilonyuenue u XUMHUYECKHE CBOWCTBA OKCHUIOB (B3aMMOJEUCTBHE C BOJOW, KHCJIOTAMH,
nienouamu). OcHoBanus. Knaccudukamus ocHOBaHUM: MIENOYH M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusznueckrue U XUMUYECKHE CBOMCTBA OCHOBAHUH (B3aUMOJICHCTBUE
C OKCHJIaMU HEMETAJUIOB, KUCJIOTaMHU, COJIIMU). [lonyuenue ocnogarnuii.

Kucnotsr: cocra, knaccudukaiusi, HOMEHKIATypa, (U3UIECKHEe U XUMUYECKHE CBOMCTBA
(B3auMoOJIeHiCTBHE C METaJlJlaMH, OCHOBHBIMU OKCHUJAaMH, OCHOBaHHSIMH, COJSIMH, Ha TpUMEpe
COJIIHOW M CEpPHOM KHCIOT), cnocobwl noayuenus. Psan aktuBHoctu metaiioB H. H. bekerosa.
Conu (cpegHue): HOMEHKJIATypa COJIEH, Cnocobbl noyyeHus, B3aUMOJICUCTBHE COJIEH C
MeTaJUTaMH, KUCIIOTaMH, IIEJI0YaMH U COJISIMH, IPUMEHEHHE.

[Tonstre 00 amM(oOTEepHBIX TUAPOKCHUIAX (HA MPUMEpPE MUHKA U ATIOMUHUL). XUMUYEeCKUe
ceolicmea (83aumooericmsue ¢ KUCIOMAMU U WeNo4amu, pasziodceHue Npu HAcpesanuu) u
nonyueHue.

I'enermueckas CBA3b MCXKY KilaCCaMU HEOPTaHUYCCKUX COG)II/IHCHI/If/i. I'enermueckue PAObIL.



XUMUYECKUH SKCIEPUMEHT: KAueCTBEHHOE OIPENEICHHE COJEpPKaHUsl KHUCIOpoJa B
BO3/IyX€; MOJyUYCHUE U U3YUCHHE CBOMCTB KHCIOPO/Ia; HAOIIOACHHE B3aUMOICHCTBUS BEUIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M MPEKpalleHHs] ropeHust (1oxkapa); 03HAKOMIJICHHE C
oOpaslaMu OKCHJIOB W OIMCAaHWE WX CBOWCTB; IMOJYYCHHE M HW3YYCHHE CBOWMCTB BOJOpOa
(ropenue); HaOIIOACHUE 00PA3II0B BEMIECTB KOJUYSCTBOM | MOJIb; HCClIeJoBaHUE OCOOCHHOCTEH
PacTBOPEHHSI BEIIECTB C PAa3jIUYHOW PAaCTBOPUMOCTBHIO; MPUTOTOBJICHUE PACTBOPOB C
onpeAecsIEHHON MacCOBOM JOJIEN paCTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBUE BOJbI C METAIIIAMU
(HaTpueM U KaublMeMm) (BO3MOXXHO MCIOJIb30BAaHWE BHACOMATEPUAJIOB); ONpEICICHUE
pacTBOpPOB KHCJIIOT M IIEJOYeH ¢ TIOMOIIBK HWHAWKATOPOB;, HCCIEAOBaHUE 0O0pa3IoB
HEOPraHMYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB; HAOIOICHUE U3MCHEHUS OKPACKU WHIUKATOPOB
B pacTBOpax KHUCJIOT W IIejouei; uzydeHue B3aumojeinctBus okcuna meau(ll) ¢ pacrBopom
CEpPHOM KHUCIOTHI, KUCIOT C METAJUIaMH, PEAKUUN HEUTpaIn3aluu; MOJy4€HUE HEPACTBOPUMBIX
OCHOBaHMUM, BBITECHEHHWE OJHOrO0 MeTajyla JPYIrMM U3 pacTBopa COJIM; pELIEHUe

AKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BakHeNImne KJIacChl HEOPraHUYECKUX COEANHEHUI.

Iepuonuyeckuii 3akon n Ilepnoaudeckas cucrema xumuyeckux i1emenTon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KJIACCU(PUKALUNA XUMHUECKUX dNIeMeHTOB. [IoHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILEJOYHBbIE W IIEJIOYHO3EMENbHbIE METaUIbl, TaJOreHbl, WHEPTHBIC TIa3bl).
Dnemenmol, kKomopvle 0bpazyrom ampomeprnvie OKCUObL U SUOPOKCUODI.

[lepuoanueckuid  3aKOH. [lepuonnueckass  cucreMa  XUMUYECKHX  DJIEMEHTOB
. . Menneneesa. KopotkonepuoHas u onunnonepuoonas ¢hopmsl Ilepuoaudeckoil cucteMsl
xumuueckux siemeHToB J. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3NUECKUd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX s1iep. H30monsl. IneKTpoHbl. CTPOCHHE 3IIEKTPOHHBIX
obOonouek atoMoB mepBbiXx 20 xumuueckux osnemeHToB Ilepuommueckoir cucrtemsr [I. U.
MenneneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA M0 €ro MoJIoKeHuto B lleproanueckoin
cucteme /1. 1. Menaeneena.

3axonomepHocmu usmMeHeHUs CE0UCE INEMEHMO8 MAbIX NEPUOO08 U 2TIABHBIX NOOZPYNH, 8
3a6UCUMOCU OM AMOMHO20 (NOPAOK08020) Homepa 3nauenue Illepuoouueckoeo 3aKOHaA U
Ilepuoouueckotl cucmemvl XUMUYECKUX IJIEMEHMO8 Ol paszeumusi Hayku u npakmuku. /[. H.
Menoenees — yuénuiii u epaxrcoaHu.

Xumuueckas CBS3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBS3b.

3ﬂeKmp00mpuuameJleocmb amomoe8 Xumuueckux snemenmos. VIoHHas CBA3b.



Crenenp okucieHus. OKUCAUTENFHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoiecchl OKuciIeHus
1 BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB;
B3aMMOJICICTBHE THIPOKCHIA IIMHKA C PACTBOPAMM KHCJIOT U IIEJO0YE; MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu

Pa3NOXKEeHUs], COCTUHEHHUS ).

MesknpeamMeTHble CBSI3H

Peanuzanust MeXIpeIMETHBIX CBS3€H NMPH M3YYEHWH XUMHH B § KJIacCe OCYIIECTBIISAETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TOHATHH, TaK ¥ IOHSATHIA,
SIBJISTFOLIIXCSI CACTEMHBIMU JUTSL OT/ICTIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOmmue ecTecTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIH (aKkT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, TEePUOANYHOCTh, HAOIIOJCHUE, HKCIHEPUMEHT, MOJEINPOBaHHE,
U3MEpEHUE, MOJICIb, SIBICHUE.

®dusuka: MaTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWA, H30TOIHI,
PaJMOaKTHBHOCTb, MOJICKYJA, DJICKTPUYECKHH 3apsj, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHWE BEUIECTBA, ra3, (PM3MUYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHS, KOCMOC, IIAHETHI,
3831561, ComHIle.

buonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE UCKOMIAEMBIE,

TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 Xummnuyeckasi peakuus

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJMs, KaJblUHUsI M WX COCIUHEHHH B COOTBETCTBUM C TOJIOKEHUEM DJIEMEHTOB B
Ileproguueckoit cuCcTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XUMUYECKOM CBsI3U. THUINBI KPUCTAIUIMYECKUX PEMIETOK,
3a8UCUMOCMb CBOLUICME Bewecmea Om Mund KPUCMALIU4ecKol peuémrky u udd XUMU4eckou
C8s31.

Knaccudukanmmss u HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB (MEXIyHapoaHas U
TpUBUANIbHAsA). XHWMHUUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJlaccaMm
HEOPraHWYECKUX COCIMHEHUN, TEHETUYECKasl CBSA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanuss XuMUYECKUX pEaKIHil MO pa3IMYHBIM NpU3HAKaM (110 YHUCIYy U COCTaBy



YY4aCTBYIOIIUX B PEAKIMHU BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo H3MEHEHUIO CTeneHeH
OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, TI0 00pamumocmu, no y4acmuro Kamaiuzamopa). K30- U
SHJIOTEPMUYECKUE PEAKIIUU. ]epmoxumuieckue ypasHeHusl.

Ilousamue o ckopocmu xumuueckou peaxyuu. Ilonsmue 06 oOpamumvix u HeoOPAMUMBIX
xumuyeckux peaxkyusx. [lonamue o comoceHHblx u 2emepozenHvix peakyusx. I[lonamue o
xumuueckom pagHogecuu. CmeweHue xumuueckoco pasnogecus. DPaxkmopwvl, GIUAIOUWUE HA
CKOPOCMb XUMUYECKOU PeaKyuu U NON0HCEHUE XUMULECKO2O PAGHOBECUSL.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBPHBIC ~ PEAKIMK, dSJEKTPOHHBIM OallaHC OKHCIUTEIbHO-
BOCCTAHOBUTENbHOU peakiuu. CocCTaBlIeHUE YPAaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIuii C UCIIOIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus  PNEKTPOJUTUYECKONM  JAMCCOLMALMH.  DJIEKTPOJIUTHYECKAsT  JAMCCOLIMAIIMSL.
DIEKTPONIUTBI U HEANEKTPOJIUTHI. KaTHOHBI, aHWOHBI. Mexanusm ouccoyuayuu eeujecmes ¢
PasauuHbiMu  euoamu xumuveckou ceasu. Ilowsmue o cmenenu ouccoyuayuu. CHUIBHBIE M
ci1a0ble ANEKTPOIIUTHI.

Peaknmm morHOrO OOMEHa. YCIOBHS MPOTECKAHHs pEaKlWid MOHHOTO OOMEHAa 10 KOHIIA.
IlonHble M COKpalmlEHHbIE HMOHHBIE YPABHEHMS peakUui. XMMHUYECKHE CBOWCTBA KHUCIOT,
OCHOBaHUH W COJIC B CBETE MPEJCTaBICHUNW 00 AJICKTPOJUTHYECKON muccormaiuu. Cpena
pactBopa. KauecTBeHHBIC peakiiiy Ha KATHOHBI U aHUOHBI: XJIOPUA-, OPOMUJI-, HOTU-, CYIb(aT-
, KapOonart-, cwimkaT-, (ochar- aHHOHBI; TUAPOKCHA-HOHBI; KATHOHBI AMMOHHS, MarHus,
KanmbpIusl, alloMUHUsA, kene3a (2+) u (3+), meau (2+), UMHKA, TMPUCYTCTBYIOUINE B BOJTHBIX
pacTBopax.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMYECKUX PEIMIETOK
HEOPTraHWYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (Tpaduta U anmasa), CIOKHBIX BEIIECTB
(xJ0pHuaa HaTpUs); UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIIUN OT BO3JEHCTBUS
pa3NUYHBIX (PAKTOPOB; HCCIEIOBAHHE AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoIecca
JUCCOLIMAIIMN  KUCJIOT, IIeNoYer U cojieil (BO3MOXHO HCIOJB30BaHUE BHUICOMATEPUATIOB);
MPOBEJICHUE OIMBITOB, HWJUIIOCTPUPYIOIIUX TPHU3HAKKA TMPOTEKAHUS pEaKiuidi HOHHOTO OOMEHa
(oOpa3oBaHue oOcajka, BBIIENCHHE Ta3a, OOpa30BaHHME BObBI); OIBITOB, WILTIOCTPUPYIOIINX
MPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, pPEeaKIuu pas3loKeHUs,
COCTMHEHMS); PaCIO3HABAHNE HEOPTAaHWYECKUX BEIIECTB C MOMOINIBI0 KaU€CTBEHHBIX PEAKITUN

Ha WOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4.

HemeTanibl U X coeTUHEHUS
O6mas xapakTepucTika rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIEHH

okucnenus. CtpoeHne u (GU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOT€HOB. XUMUYECKUE



CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJAEWCTBHE C METajllaMH, HEMeTallylaMH — BOJOPOAOM U
KHACIOPOAOM, wenouamu). XiaopoBogopona. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA,
nonyyenue, TpUMEHEHHE. [lelicmeue Xaopa u X10po8o0OpoO0d HA OpP2AHU3M Yelo8eKd.
Baxxueiimue XJ1opupl U UX HaX0XKACHUE B IPUPO/IE.

OO6mass xapaktepucTuka djaeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB
KHCJIOPO/a U cepbl. XapaKTepHbIE CTENICHH OKUCIICHHS.

Crpoenne u pu3nuecKkre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEpbl. AJUIOTPOITHBIC
Moau(UKAIIMK KUCIOpOoAa U cepbl. XUMHYECKHE CBONCTBAa cepbl (B3aUMOJEHCTBUE C
HeMemaulamyu — BOJOPOJOM U KHUCJIOPOJOM, METAJUIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepuoti  kuciomamu). CepoBOAOPOI: CTpoeHHe, (U3MYECKHEe ¥ XHMHYECKHE CBOHCTBA
(KUCJIOTHBIC ¥ BOCCTAHOBUTEJIbHBIC CBOKCTBA). OKCHIIBI CEPhl KaK MPEJICTABUTEIN KUCIOTHBIX
okcuioB. CepHas KucioTa: QU3MYecKkre U XUMHYECKHe CBOMCTBA (00mIMe U creru(uuecKue).
Conu cepHOM KHCJIOTBHI, KayeCTBEHHas peakuus Ha cynbdar-uoH. CepHHCTas KHUCIOTA.
Xumuueckue peakyuu, aexcawjue 6 OCHO8e NPOMBIULIEHHOZ0 CHOCODA NONVYeHUs CEepPHOU
kucnomul. HaxoxneHnue cepbl u e€ coennHeHuid B mpupoje. [Ipumenenne cepsl U ee COeMHEHUI
B OBITY ¥ B MPOMBIIIJICHHOCTH. XuMuueckoe 3azpsasHenue oOKpyscarouel cpeovl CoOeOUuHeHUsMU
cepul (KUCI0mHble 00HCOU, 3a2psA3HeHUe 8030YXd U B000EMOB), CHOCOObL €20 NPedomepaueHUs.

OO6mras xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB a30Ta U
docdopa, xapakTepHbI€ CTEIIEHU OKUCIICHUS.

A30T, pactipocTpaHeHue B mpupojie, Gu3ndecKue 1 XUMUYECKUe CBOMCTBA (B3aMMOJICCTBHE
C MeTaJylaMd W HEeMeTaJllaMU - KUCJIOPOJOM H BoaopoaoM). KpyroBopor azora B mpupoje.
AMMuak: (u3nueckue M XMUMHYECKHE CBOWCTBAa (OKHUCIEHHE, OCHOBHBIE CBOWMCTBA BOJIHOTO
pactBopa), noayyenue W npuMeHeHne. ColaM aMMOHUS: COCTaB, (U3NYECKAE W XUMHUYECKHE
CBOICTBa (pa3ioxeHHe, B3aNMOJICICTBIE CO IIeJiouaMu), MpuMeHeHne. KauecTBeHHast peakius
HAa MOHBI aMMOHHS. A30THas KHUCIOTa, €€ (u3MuUecKue W XMMHYECKHEe CBOMCTBa (0OIue u
cnenuduyeckue), noayuenue. Hutpatsl (paznoxkenue). Aszotucras kuciora. Vcnonb3oBaHue
HUTPATOB M COJIE aMMOHHSI B KaueCTBE MHHEPAIBHBIX YyIOOpeHH. Xumuueckoe 3acpsazueHue
OKpyaHrcaroujeli cpeodvl COeOUHEeHUAMU a30ma (KUCTOMHbLe 00HCOU, 3a2PSA3HeHUe 8030YXd, NOUYBbl U
6000EM08).

dochop, arromponuvie moouguxayuu gocgopa, Puznueckue M XUMHYECKHE CBONCTBA
(B3aMMO/ICHICTBHE C METaJUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEePHOU
kucnomamu). Oxcua docdopa (V), oprodochopnas kucrnora: GuMUecKHe U XUMHUECKUE
CBOWCTBA, noyuenue. Ilonamue o MunepanbHulx y0oopenusax. numpamsol u gpocgamsi. Ilonsmue
0 KomniekcHulx yooopenusx. OOmas xapakrepuctuka 31eMeHToB [VA-rpynmel. OcobeHHOCTH

CTPOCHHUA aTOMOB YyIJI€poJa W KpPCMHMHA. Banentaocts u XapaKTCPHBIC CTCIICHU OKHCIICHUA



aTOMOB yryiepoja U KpemMHus. PacripoctpaHenue yriepoja B MPUPOAE, XapaKTEPHbIE CTETIEHU
OKHCIICHHS.

Yrnepon, amioTponHbie Monupukanuu (rpadut, anmas), (QU3NIECKUEe M XUMHUYECKHE
CBOMCTBAa  MHPOCTBIX  BEWIECTB  (B3aUMOJECHCTBME €  MeETajulaMd,  HEMeTaJllaMu,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHol Kucromamu). Ancopouus. KpyroBopot yriaepoaa B
npupoge. Oxcunael yriepoaa, HX (uU3HUECKHMe W XHUMHYECKHE CBOWCTBA, IOJY4YCHHE
U IPUMEHEHHUE, JIeHCTBHE Ha OpPraHM3M YENOBEKa. JKoIo2uYecKue npoobiemvl, CEA3aHHble C
okcudom yenepooa(lV); eunomesa enobanrbHo2o0 nomenieHus KiuMama, NApHUKoOswlil 3@ gexm.
VYronbHass KucClIOTa W €€ cond, X (U3MYECKHEe W XUMHUYECKUE CBOWCTBA, HOIYYeHUe u
npumenenue. KauecTBeHHasi peakuusi Ha kapOoHaT-uoHBL. Mcronb3oBanue kapOOHATOB B OBITY,
MeIUIUHE, TPOMBIIIICHHOCTH U CEIBCKOM XO035HCTBE.

O6mue npencraBieHuss 00 0COOEHHOCTSIX COCTaBa U CTPOEHUS OPraHMYECKUX COCTUHEHHIM
yriaepoaa (Ha mpuUMepe MeTaHa, OJTUJICHA, 3TaHOJa, YKCYCHOM KHCIOTBl. Mx cocmag u
xumuueckoe cmpoenue. Knaccuguxayus opeanuueckux eewjecms. IloHsTHE O OHMOIOTHYECKH
BO)XHBIX BEIIECTBAaX: JKHpax, Oenkax, yriaeBoJaXx — H HUX pOJIM B IKU3HH 4YeJOBEKa.
Mamepuanvroe eOUHCME0 Op2AHUYECKUX U HEOP2AHUYLECKUX COeOUHEHULL.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA (Ha IpUMEpE B3aUMOACHCTBUS C
METaJUIaMH ¥ HEMeTalulaMu), noayuenue u tpumeHeHue. CoeouHeHus KpemHusi 6 npupooe.
Obwue npeocmasnenus 06 oxcude Kpemuusa(lV) u xpemnuesou kuciome. Cunukameol,
Qusuueckue u xumuiecKkue ceolicmaea, nojiyyeHue U npumeHerue 8 0vimy, NPOMbIUULIEHHOCMU (8
MEOUYUHCKOU, INeKMPOHHOU, CIMPOUmenbHoll U 0p.). Basxcuetiwue cmpoumenvhvie mamepuansl:
Kepamuka, cmekuo, yemenm, 6emomn, dscenezobemon. IIpobnemvl 6e30nacHo20 uUCnoIb308aHUSA
CMpOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XUMHUECKUN HKCHEPUMEHT: M3y4deHHe O0O0pa3loB HEOPraHMYECKHMX BEIIECTB, CBOWMCTB
COJITHOM KHCIIOTBI, MPOBEJICHWE KAaYeCTBEHHBIX PpEaKlMii Ha XJIOPUA-HOHBI U HaAOIIOJIeHUE
NPU3HAKOB WX TPOTEKAHMS;, OMBITHI, OTpaammue (U3NYECKHe M XUMHUYECKHE CBOMCTBa
TaJIOTEHOB M MX COEJIWHEHUH (BO3MOYKHO MCIOJIH30BAHUE BUICOMATEPHAIIOB); O3HAKOMIICHHE C
oOpa3namMu XJIOpHUIOB (TalOreHU0B); O3HAKOMIIEHHE ¢ oOpa3liaMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO MCITOJIb30BaHUE BHJIEOMATEPHUAJIOB); HaOJIOACHUE Tpolecca OOyIJIMBaHUS caxapa
MO/ JIEMCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTBHI; W3yYEHHE XHMHYECKHUX CBOMCTB
pa30aBiIeHHONW CEpHOM KHUCIIOTHI, NMPOBEACHHE KAYECTBEHHOW peakluu Ha Cylb(ar-uoH u
HaOJroZieHne NpU3HaKa e€ MPOTeKaHMs; O3HAKOMJIEHHE ¢ (PU3NYECKMMM CBOWCTBAMH a30Ta,
dochopa m ux coenuHeHHH (BO3MOXKHO MCIIOJIB30BAaHUE BHJIEOMATEPHATIOB), oOOpa3lamMu
a30THBIX W (POCHOpPHBIX yAOOpPEHUH; TOJyYeHHE amMMHaKa W H3YYEeHHE €ro CBOWCTB;

MIPOBE/IEHNE KaueCTBEHHBIX peaklUii Ha MOH aMMOHHS U (ocdaT-vuoH U U3ydYeHHE MPU3HAKOB



UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbIO (BO3MOKHO
UCITIOJIB30BAHNE BHJIEOMATEPHUAITIOB); M3YyYCHHE MOJENIeH KPUCTAIUIMYECKHX PEmETOK aniMasa,
rpadura; 03HAKOMJICHHE C TMPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM IPOTHUBOTa3a; MONTYYEHHE YTIEKUCIOro ra3a M M3y4eHHE €ro CBOMCTB;
MIPOBE/ICHNE KaUeCTBEHHBIX peaklnii Ha KapOoHAaT- U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HX
NPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIHEHW CHJIMKATHOW IPOMBIIUICHHOCTH; pEIICHHE

SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxneime HeMETaIbl U UX COCOUHCHU).

MeTaJuibl M UX COeIMHEHUS

OO0mass xapakTepUCTHKAa XUMHYECKUX D3JEMEHTOB — METAJIOB HAa OCHOBAaHUU MX
nonoxxeuuss B Ilepumogmueckoir cucreme xumuyeckux saeMmeHtoB J[. M. Mengeneea u
ctpoeHuss aromoB. CrpoeHue MeTawioB. Meramauuyeckas CBsA3b W MeETaJNIMuecKas
KpUCTajuIMuecKas peméTka. JJIeKTPOXUMUYECKUN Psii HallpsKeHUN MeTaioB. dusnueckue u
XHMHYECKHE CBOMCTBA METAUIOB (B3aMMOJCHCTBHE C KHUCIOPOJOM, BOJOHM, KHUCIOTaAMH).
Obwue cnocobwl nonyyenus memannos. [lonamue o Kopposuu memanios, OCHOBHbIE CHOCOObI
3awumsl ux om kopposzuu. Cniagvl (cmans, 4yeyH, OOPATIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8
ObIMY U NPOMBILULEHHOCIU.

[llenounble MeTamibl: noJjioxkeHue B [leproanueckoil cCUCTEME XMMHYECKUX 3JIEMEHTOB /I,
N. Menneneesa; crpoeHue aroMoB. Haxoxnenue B mpupone. Dusndeckue U XUMUYECKUE
cBOMicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THIPOKCUIBI HAaTpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlerounO3eMENBHBIE METAIUIBI MAarHUM M KaJbLUM: MookeHue B [lepuoaudeckoit cucreme
xumuueckux anemeHToB . M. MeHzneneeBa; cTpoeHHE MX aTOMOB; HAXOXKICHHE B IPHUPOJIE.
duznyeckue ¥ XMMHUYECKHE CBOMCTBA MAarHus M KanblMs. BakHeline coelMHEHUs KaabIus
(oxcup, ruapoKcu, conn). JKécmrxocmos 6006l u cnocobwl e€ ycmpaHenusl.

Amomunuil: nonoxenue B Ilepuogmueckoil cucrteme xumudeckux oanemeHtoB J[. .
MenneneeBa; CTpoeHHE aToMa; HaxoXKJAeHue B npupone. PU3ndyeckue 1 XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUS.

Keneso: mnonoxenne B Ilepuogumueckoil cucreme Xxumuyeckux odnementoB [ .
MenpneneeBa; CTpO€HHE aTOMa; HaxoxXkaAeHHe B npupoae. dusznueckne U XMMUYECKHE CBOMCTBA
Kenesa (B3auMOJEHCTBUE C MeTallllaMH, KUCIOTaMHu U cojisiMu). OKCUABI, THIPOKCUIBI U COJU
xene3a(ll) u xeneza(Ill): cocras, cBOMCTBA U noayueHue.

XUMHUYECKUH OSKCIIEPUMEHT: O3HAaKOMJIEHHE ¢ o0pasllaMd MeTaJUIOB M CIUIAaBOB, HX
(bu3NYeCKUMU CBOMCTBAMH; H3Yy4YEHHE pE3yJbTaTOB KOPPO3UH METAJIOB  (BO3MOXKHO

WCITOJIb30BAaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEHW B3aMMOJICHCTBUS OKCH/Ia KAJbIUS U HATPUS



C BOZIOM (BO3MOKHO MCITOJIb30BAaHHUE BHICOMATEPHAIIOB); HCCIICIOBAHNE CBOWCTB JKECTKOU BOJIBI;
mporecca TOPEeHUs >Kele3a B KHUCIOpoae (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHAIIOB);
MPU3HAKOB MIPOTEKAHHUS KAYECTBCHHBIX PEaKIIM HAa MOHBI (MAarHus, KaJabIlHs, ATFOMUHUS, IUHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); HabmrogeHWe W OMHMCAHWE MPOIECCOB OKpAIIUBAHUS
IUIAMEHH MOHAMH HATPHs, KaJus M Kaublus (BO3MOXHO HCIIOJIB30BaHUE BUICOMATEPUAIIOB);
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCUAA IUHKA; PEIICHUE

SKCHICPUMCHTAJIbHBIX 3a/la4y 10 TCME «BaxHelIe MeTajIbl U UX COCOAUHCHUA.

Xumusn u okpysycarowan cpeoa

Hogvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvl 6 no8CceOHe8HOU HCUZHU
yenosexka. Xumusi u 300posve. bBezonacnoe ucnonvzosanue gewjecms u XUMUYECKUX PEaKyull 8
ovimy. Ilepsasi nomows npu Xumuueckux odxcoeax u ompasnenusx. OCHOBbL IKOIOSUHLECKOU
epamomuocmuy. Xumuueckoe 3acpsisHeHue OKpyxcaroweu cpeovl (npedeibHas O0onycmumas
konyenmpayus eewgecms — [1JK). Ponb xumuu 6 peuienuu 9K0102u4ecKux npoonem.

Ilpupoonsie ucmounuxu y2n1e6000po0o8 (y2oib, NpupoOHblll 2a3, Heghmbv), NPOOYKMbL UX
nepepabomku, ux poib 8 Oblmy u NPOMbIULIEHHOCHI.

Xumuueckuil dKcnepumenm: uzyueHue oopasyo8 Mamepuanos (Cmexuio, cniagbl Memaios,

NONUMEPHBIE MAMEPUATIBL).

MexnpeamerHblie CBA3U

Peanmzanust MEXIPEIMETHBIX CBS3€W NMPH M3YYEHUH XUMHUHM B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHHM, Tak M TIOHATHH,
SBJISIOIINXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIN (akT, TUTIOTE3a, 3aKOH, TEOpHUsl, aHAJIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAOIIOAECHNUE, SKCIEPUMEHT, MOJEINPOBaHNUE,
U3MEpEHUE, MOJIEIb, IBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJOTHSI, MAaTEPHAIIBL.

@dusnka: MarTepusi, aToM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIUA, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUH 3apsyl, MPOBOJHUKH, MOJIYIPOBOJHHKH,
TUAIIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3WYECKHE BEIMYHHBL,
€IMHUIIBI U3MEPEHUs], KOCMUYECKOE POCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixaHue, Ouochepa, 3KOCHUCTEMa, MHUHEpaIbHBIE YHAO0OpEHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTRA.

I'eorpadus: atmocdepa, runpochepa, MuUHEpasbl, TOPHbIE OPO/IbI, OJE3HbIE UCKONIAeMBbIE,

TOIUIMBO, BOJIHBIE PECYPCHI.



BobinoJsiHeHHe IpaKTHYeCKUX padoT

[Tpu mpoBeneHUN MPAKTHYECKONW PabOThI KaX/IbIi €€ 3Tl BBIIOIHIECTCS 00YYarOIUMUCS C
3[IP BmecTe C yuuTeneMm M MOA €ro pykoBoJCTBOM. Ha nocke 00s3aTeNbHO BBIBEIINMBAIOTCS
IpaBUiIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOLIME JaHHOMY BHJY paOOThbl, Jaercs
npaBUWiIbHASA 3anUCh (OPMYIT M YKaszbIBaeTCs IeJb MpoBefeHus padoTel. [Ipu HeoOXoaumocTu
Ja€TCsl BU3YAlbHBIM QJITOPUTM BBIIOJHEHMS 3aJaHUs. OTO CIOCOOCTBYET OCO3HAHUIO

O6y‘laIOH_[I/IMI/IC$I BBITTOJIHACMBIX ﬂCﬁCTBHﬁ H IIOJIYUYCHHOI'O pE3yJibTaTa.

IIpuMepHbIe KOHTPOJIBLHO-U3MeEPHUTEIbHbIE MATEPHAJIBI IO XUMHH

Jlns opraHW3amyy TPOBEPKH, ydeTa M KOHTPOJS 3HAHWK OOYYalOUIMXCS IO MPEeIMETy
IPETyCMOTPEHBI KOHTPOJIbHBIE PabOTBHI, CAMOCTOATENbHBIE PaOOTHI, 3a4eThl, MPAKTUYECKUE
paboTbl, TectupoBaHue. OTHUM U3 METOZOB KOHTPOJISI Pe3yIbTaToB 00yueHHUs] 0OydaroMXCs ¢
3[IP sBisieTCsT METOJA TOJIMBAPHATUBHOTO OSKCIPECC-TECTUPOBAHUA C KOHCTPYHPYEMBIMHU
oTBeTaMH. Ero OTIMYHMTENBHBIMH YEpTaMH SIBISIFOTCS OINEPAaTUBHOCTb, BBICOKAs CTEIEHb
WHIIMBHIyJIN3allMA 3HAHUM, CPaBHUTEIBHO Majble 3aTpaThl BPEMEHH U Tpylda Ha HPOBEPKY
OTBETOB 00YyUarOIIUXCS.

Hns  oOyuarommxcst ¢ 3[IP  Bo3MOXHO u3MeHeHHE (DOPMYIUPOBKH 3alaHU Ha
«TIOIIATOBYIO»,  aJaNTalus Ipe[IaraeMoro oOydaromeMmMycss TeCTOBOro  (KOHTPOJIBHO-
OLIEHOYHOI'0) MaTepuaia: HCHOJIb30BAHHWE YCTHBIX W MUCbMEHHBIX HMHCTPYKIMH, YIpOIIeHue
JUIMHHBIX CJIOXKHBIX (POPMYJIHPOBOK MHCTPYKLUH, pelIeHHe ¢ ONOpOoH Ha alropuTM, oOpasel,

MCIOJIb30BaHUE CIPABOYHON MH(POpMAIUH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA
B menom pesynbraThl ocBoeHusi oOydarommmucs ¢ 3I[IP yuebHOro mpenmera «Xumwusi»
JIOJDKHBI COBIIAJIaTh C pe3yibTaTaMu (eaepanbHON paboueld mporpaMMbl OCHOBHOTO OOIIETro

06pa3OBaHI/I$I. Hawuboiee 3Ha4UMBIMM SIBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 0OYYCHHIO U TIeJICHANPABICHHON MTO3HABATEILHON JIEATETbHOCTH;

yCTaHOBKA HA OCMBICIICHHE JIMYHOTO OMNBITa, HAOMIOJEHUH 32 XUMHYECKUMHU
AKCIIEPUMEHTAMMU;

OpUEHTAIIHS Ha TIPAaBWJIa WHIUBUIYATLHOTO U KOJIJIEKTUBHOTO O€3011aCHOTO TIOBEICHUS MPHU

BSaHMOHeﬁCTBHH C XUMHUYCCKUMH BCUICCTBAMH U COCIMHCHUAMMU



MpaKTU4EeCKoe u3ydeHue npodeccuil U Tpyaa pa3idyHOro poja, B TOM 4YHCIE Ha OCHOBE
IPUMEHEHHUS N3Y4aeMOro IPEIMETHOIO 3HaHUA (HanmpuMep, 1a00paHT XUMUYECKOT0 aHAIN3a);

yBa)KEHUE K TPYAY U pe3ylbTaTaM TPYAOBOH AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JaJbHEWUIIEH WHIWBUAYAIbHON TpPACKTOPUU
o0pa3oBaHMsi Ha OCHOBE OpPUEHTHPOBKM B Mupe mpodeccuii u mnpodeccuoHATbHBIX
IPEIIIOYTEHUN, YBAXKUTEIBHOTO OTHOLLEHUS K TPYLY;

OCO3HAHME CBOETO MOBEJCHHS C TOYKU 3PEHHS OIMACHOCTH MM 0€30MacHOCTH IS ce0sl WiIH
JUISL OKPYXKAIOILKX;

OCHOBBI ~ JKOJIOTMUECKOW  KYJIbTYpbl, COOTBETCTBYIOUIEH COBPEMEHHOMY  YPOBHIO
HKOJIOTUYECKOTO  MBIIUICHHUS, NPUOOPETEHHE OMNbITa JKOJOTHMYECKH OpPUEHTHPOBAHHOU
IPAKTUYECKOHN AEATEIbHOCTH B )KU3HEHHBIX CUTYALIMSIX;

OCO3HAaHWE TMOCJIEACTBUI W HENPHUSATHE BPEIHBIX NPUBBIUEK (YHNOTPEONEHUsT aTKOroJs,
HApKOTUKOB, KypeHHUs) U UHBIX (hopM Bpeaa it PU3NYECKOro U ICUXUYECKOTO 310POBbSI;

NPUHATHE PELIEHUN B JKU3HEHHOH CHUTyallUH Ha OCHOBE IIE€PEHOCAa IOJIYYEHHBIX B XOJE
00y4YeHHsI 3HAHUH B aKTyaJbHYIO CUTYAIHIO, BOCIIONHATH Ne(UIUT HHPOPMAIUH;

TOTOBHOCTh OTOMpPAaTh M HCIIOJIb30BaTh HYXKHYIO HH(OpPMAIMIO B COOTBETCTBUU C

KOHTEKCTOM >KHU3HEHHOM CUTyalluH.

METAINPEAMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHoIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CHUCIBUAMU:

BBISIBJISITH PUYHMHBI M CIIEACTBUS MMPOCTHIX XUMUUYECKUX SIBJICHUN;

OCYHIGCTBJ'I?[TB CpaBHCHI/Ie, KJ'IaCCI/I(l)I/IKaIII/IIO XUMHUYCCKUX BCIIICCTB 110 3alaHHBIM
OCHOBAHUSAM U KpI/ITepI/ISIM JJIA YKaBaHHI)IX JIOTUYCCKUX onepaunﬁ;

CTPOUTH JIOTUYECKOE CYKJIEHHE TIOcTe TPEeIBAPUTEIHLHOTO aHalu3a, BKIIOYAloIIee
YCTaHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX CBSI3EH;

BBISIBJIATH I[G(l)I/IHI/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XO]II/IMI>IX JJIA pGHIeHI/ISI HOCTaBHeHHOﬁ
3a7a4H;

peoOpa3oBhIBATH MHGOPMAITUIO U3 OJHOTO BUAA B APYToi (TaOIUIly B TEKCT H IIp.);

CO3/1aBaTh, MPUMEHATH M MPEOOpPa3OBHIBATH 3HAKM M CHUMBOJIBI, MOJEIH U CXEMBI IS
peHIeHI/ISI y‘-Ie6HI)IX M IMO3HAaBAaTCJIbHBIX 3aJa4 C IOMOIIBIO II€aarora,

C IIOMOIIBKO II€aarora HpOBO)II/ITB XI/IMI/I"IeCKI/Iﬁ OIIBIT, HGCHO)KHBIﬁ 3KCHepI/IMeHT, JJISL
YCTaHOBJICHHUS OCOOCHHOCTEH 0O0BeKTa W3yueHUs, MPUYUHHO-CIEJACTBCHHBIX CBSI3eU W
3aBUCHUMOCTEN 0OBEKTOB MEXAY COOOI;

C MOMOIIBI0 MeAarora Wiu CaMOCTOATEIbHO (OPMYyIHUpOBaTh OOOOIIEHUS U BBIBOJBI IO

pe3yibTaTaM NPOBEIEHHOIO HAOIIOJCHHUS, OIIBITA;



IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE XUMHUECKUX MIPOLIECCOB U UX MOCIEICTBUS;

MCKaTh WIM OTOMpaTh MHPOPMALIMIO WM JTAHHBIE U3 UCTOYHUKOB C YUETOM MPEII0KEHHON
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB.

Ognadenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OpPraHU30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B Trpynmne (OmpenensaTh oO0Iue LeiH,
pacnpenensiTh pojiu, JOroBapuBaThes APYT € APYTOM U T. 1.).

C MOMOIIBIO TI€/larora WiIK CaMOCTOSITEIbHO COCTaBIISATh YCTHbIE M IMCbMEHHBIE TEKCTHI C
UCIOJIb30BAaHUEM WIUTIOCTPATUBHBIX MAaTEPUAIIOB JUIsl BEICTYIICHUS [IEPE]] ay IMTOPHEH;

OpPraHU30BBIBaTh Y4E€OHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTb C yYUTEIEM U
CBEPCTHHKAMM; pabOTaTh MHAWBUAYAILHO U B TPyIIE: HAXOIUTh OOIIee pelIeHHe U pa3peiiaTh
KOH(IMKTBI Ha OCHOBE COIJIACOBAHUS TMO3UIMHA M YydeTa HHTEPEecoB; (HOPMYIHpPOBATS,
apryMeHTHpOBATh U OTCTaUBaTh CBOE MHEHHUE;

OLIEHMBATh KayecTBO CBOEro BKJaJa B OOIMH NPOIYKT, HPUHUMATh U Pa3JesiTh
OTBETCTBEHHOCTb U MPOSIBIIATH TOTOBHOCTH K IIPEIOCTABIECHUIO OTUYETA MEPEJ] IPYIIION.

Ogniadenue ynugepcanbHbIMU yueOHbIMU PEYIAMUEHBIMU OCUCGUAMU:

oOHapyxuBaTh Hu (QOopMyIHpOBaTH Y4eOHYIO MpoOJIeMy, OMNpENeNiaTh Leidb Yy4eOHOMH
NeSITebHOCTH;

BJIa/IETh OCHOBAMU CaMOKOHTPOJIS, CAMOOLICHKH, MPUHATUS PELIEHUN U OCYILIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBHOM €SI TEIbHOCTH;

COOTHOCHUTb CBOU JIEWCTBHSA C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH JIeATENILHOCTU B TPOILIECCEe JOCTHXKEHUS pe3yibTaTa, ONpelesaTh CIocoObl NeicTBUN B
paMKax [peajoKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHpPOBaTb CBOM JECHCTBHUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU! U IpeJyIaraTh IJIaH €€ U3MEHEHNS;

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIIEHUH Y4eOHOH 3a1a4H;

MMOHUMAaTh MPUYUHBI, 10 KOTOPHIM HE OB JOCTUTHYT TpeOyeMblil pe3ysbTaT JeATeIbHOCTH,
OTpeeNATh NO3UTUBHBIE U3MEHEHUS U HaNpaBJeHUs, TpeOyrolye AanbHenen padboTsl;

OCO3HAHHO OTHOCUTHCS K APYIroMYy YCIIOBCKY, €0 MHCHHIO.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX PpE3yJNbTaTOB II0 OCBOCHHIO O0S3aTEIBHOIO  COJAEpIKaHMS,
YCTQHOBJICHHOTO JaHHOM pabodell mnporpaMMoi, BBINENAIOT: HAaydyHble 3HAHWUSA, YMEHUS U
crocoOsl AeicTBUH, crieruduueckue i yueOHOro npeamMera « XUMuUs», BUAbI 1€ITEeIbHOCTH 10
MOJIyUEHUIO HOBOTO 3HAHHUSA, €ro HHTEpHpeTaluy, MNpeoOpa3oBaHUI0 U MPUMEHEHHUIO B

Pa3InYHBIX y‘—Ie6HI)IX H HOBBIX CUTyallHUAX:



® [IPEJCTABJICHUE O 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUU MPHUPOJbI, TOHUMAHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHUMHYECKOM HayKd Kak o0O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIlel KyJIbTYypbl M MPAKTUUECKOW JICATEIHHOCTH YEJIOBEKa B
YCIIOBHSIX COBPEMEHHOTO OOIIECTBa; MOHUMAHHE MECTAa XMMHUHM CPEeIM JAPYTHMX E€CTECTBEHHBIX
HayK;

® BJIAJICHUE OCHOBaMHM MOHATHIHOIO ammapara ¥ CHMBOJMYECKOTO $A3bIKA XMUMHUHU IS
coctaBieHUs (HOPMYJT HEOPraHUYECKHX BEIECTB, YPAaBHEHUN XMMHUECKUX Peakiuil (¢ onopoii
Ha aJITOPUTM y4eOHBIX JEUCTBHUI); BllaJieHHe OCHOBaMH XxuMudeckoil HomeHkiarypsl (IUPAC u
TPUBUAIBHON) M YMEHHUE HCIOIb30BaTh €€ I pelleHUs y4eOHO-IIO3HABAaTENbHBIX 3a7ad C
MOMOIIBIO yUYUTEIIS; YMEHHE HCIIONh30BaTh MOJACIU JJisi OOBSCHEHUS CTPOCHUS aTOMOB M
MOJIEKYJI IO AJITOPUTMY C OIIOPOM HA ONPEEIICHNUS;

® [IPEJCTaBJICHUE O CHUCTEME XHWMHUYECKMX 3HAaHUH M YMEHHE C MOMOIIbI YUUTENs
MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUH ISl YCTAHOBJICHHS B3aUMOCBA3EH MEXKy M3YyUEHHbBIM
MaTepuajoM M MPU TMOJTYYEHUH HOBBIX 3HAHUI, a TakKe B IPOIIECCE BBIMOIHEHUS Y4eOHBIX
3aJIaHui ¥ TIPU paboTe C HICTOYHHKAMHU XUMUYECKOW HH(OPMAIIUU, KOTOPAst BKITFOYACT:

BOKHEUIIINE XUMHUYECKUE TOHSITHS: XMMHUYECKUN D3JIEMEHT, aTOM, MOJIEKYJia, BEIIECTBO,
MIPOCTOE U CJIOKHOE BELIECTBO, OJTHOPOJIHAS U HEOJJHOPOHAsI CMECh, OTHOCUTEIIbHBIE aTOMHAs U
MOJICKYJISIpHAsE MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIM 00beM,
OKCHJI, KUCJIOTA, OCHOBaHHWE, COJb (CpedHssl), XUMHUYECKas pPEaKIus, PEaKIUu COCIUHEHUS,
peaKIMu Pa3joKEeHUsI, PEaKIMU 3aMEIICHHs, PEeaKIuu OoOMeHa, TeIIoBoM A(PQeKT peakiuw,
9K30- W DBHJIOTEPMHYECKHE pEaKIUMU, pPacTBOP, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MaccoBasi JI0Jsl U IMPOLIEHTHAsI KOHIIEHTPALMs BEIIECTBA B PacTBOpE, SAPO aToma,
ANEKTPUYECKUN CIIOW aroMa, aToMHas oOpOuTainb, paadyC aroMa, BaJCHTHOCTb, CTEIEHb
OKUCTICHUs, XHMHYECKasi CBs3b, DJIEKTPOOTPUIIATEILHOCTh, TMOJSpHAs M  HEMOJspHas
KOBaJICHTHAs CBSI3b, HOHHASI CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAIIIMUECKAs pelieTka (aToMHas,
WOHHAsI, METAJUIMYECKasi, MOJIEKYspHasi), UOH, KaTUOH, aHUOH, JIEKTPOJIUT U HE SJICKTPOJIHT,
ANEKTPOJIUTUYECKAsE ~ JUCCOIMAIUS,  pEaKIMd  HMOHHOTO  OOMEHa,  OKHCIUTEJIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMH, OKHUCIUTEIh U BOCCTAHOBUTENH, OKUCIEHHUE W BOCCTAHOBJICHUE,
DIIEKTPONIN3, XMUMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMblEe peakIHH, CKOPOCTh
XUMHUYECKON peakIuy, KaTanu3arop, npeaenabHo pomyctumas koHmentpamus (I1IJIK), kopposus
METaJUIOB, CIIJIaBHI;

OCHOBOITOJIArarolM€e 3aKOHBI XMMUU: 3aKOH COXpaHeHus macchl, [lepuoanueckuii 3akon /l.
N. MenpeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHH: aTOMHO-MOJIEKYJISIpHAsI TEOPHUSL, TEOPHS DIEKTPOIUTHUECKON TUCCOIUAIINH,

a TaKXKC NPCACTaBJICHUA O HAYUYHBIX METOJAX IMO3HAHHA, B TOM YHCJIC OSKCICPUMCHTAJIBHBIX W



TEOPETUYECKUX METO/IaX UCCIICAOBAHUS BELIECTB U U3yUEHUs XMMUYECKUX peaKIuii;

® [IPEJCTaBICHHE O MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX DJIEMEHTOB
(paauyc aroma, >3JEKTPOOTPULIATENBHOCTh), MPOCTBIX M CIOKHBIX BELIECTB OT IOJIOXKEHUS
aneMeHTOoB B llepuoanueckoil cucreme (B MajblX I[EpUOJAX M IVIABHBIX MOATPYIIax) M
JJIEKTPOHHOTO CTPOEHUSI aToMa; YMEHHME OOBICHATH CBSA3b IIOJIOKEHHUS JJIEMEHTa B
[lepuonuyeckoil cucteMe C YUCIOBBIMH XAPAKTEPUCTHKAMU CTPOEHHS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB M 3aps] sApa, OOIIee YUCIO AICKTPOHOB), PACIPEIEIEHUEM IEKTPOHOB 110
OPHEPreTUUECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IEPUOJOB, Kauus U  KaJbLus;
KJaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI C OIOpPOil Ha olpeneseHus] (PU3MUECKOro CMbICIa
IU(PPOBBIX JaHHBIX IEPUOJUUECKON TaOIHIIbI;

® yMEHHE KIACCH(PHUIMUPOBATh XHWMHYECKHE ODIIEMEHTHI, HEOPTaHWYECKHE BEIECTBA H
XMMHUYECKHE pEaKIMH C OHOPOH Ha CXEMBI; ONPEACATh BAJIEHTHOCTb M CTENEHb OKHCICHUS
XUMHUYECKMX DJIEMEHTOB, BHJ XHMUYECKOM CBS3M U THUI KPUCTAUNIMYECKOW CTPYKTYphl B
COCIMHEHUSAX, 3aps]l MOHA, XapakTep Cpeapl B BOAHBIX pPACTBOpAax BELIECTB (KUCIOT,
OCHOBAHMUI ), OKUCIIUTENb U BOCCTAHOBUTEJIb IO AJIFOPUTMY YUEOHBIX ACHCTBUIL;

® YyMEHHME XapaKTepu30BaTh C OMOPOM Ha cxeMy (U3MYECKHMEe M XUMHYECKHE CBOMCTBa
IPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOAOPOJ, rpaduT, aiMas, KpeMHMH, a30T, dochop, cepa,
XJIOp, HATPUH, KAJIMH, MarHUH, KaJIbLIUH, aTFOMMHUH, JK€JIe30) U CIIOKHBIX BELECTB, B TOM YUCIIE
UX BOJHBIX PacTBOPOB (BOJAa, aMMHAaK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCUIBI
metaiios [ - ITA rpynn, amomunus, menu (II), nunka, sxenesa (II u III), oxcuast yraepoaa (11 u
IV), kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a30Tucras,
a30THas, pochopHasi, yrojpHas, KpeMHHEBask KUCIOTa U UX COJIM); ONUCBIBATh C ONIOPOM Ha IJIaH
U KIIOYEBBIE CJIOBAa; YMEHHE NPOrHO3MpPOBATh M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B
3aBHCUMOCTH OT UX COCTaBa M CTPOEHUS MOCIE MPEIBAPUTEIILHOIO aHaIM3a O]l PYKOBOJICTBOM
Ieaarora, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOYKHOCTH ITPOTEKAHUS
XUMHUYECKHX TPEBPALICHUH B pa3MYHbIX YCJIOBUAX, BIMSHUE BEUIECTB M XUMHUYECKUX
IPOILIECCOB HAa OPTaHU3M YEJIOBEKA M OKPYKAOLLYIO IPUPOTHYIO CPEAY;

® yMEHHE COCTaBJATH M0 00pasily, CXeMe, allrTOPUTMY YUeOHBIX JeUCTBUN MOJIEKYISIpHbIE
U MOHHBbIE YpaBHEHHs peakuuil (B TOM UHCIE peakuil HOHHOTO OOMEHa U OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX  pEaKLUi), WIUIIOCTPUPYIOMIUX XUMHUYECKHE CBONCTBA HM3YYEHHBIX
KJIACCOB/TPYNI HEOPraHMYECKMX BEIECTB, a TaKKe MOATBEP)KIAIOIIUX TI'C€HETHYECKYIO
B3aMMOCBSI3b MEX/1y HUMU;

® YMEHHME BBIYHUCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO 2JIEMEHTA B COEIMHEHNH, MACCOBYIO J0JII0 BELIECTBA B PACTBOPE,

KOJIMYECTBO BEIECTBA M €ro Maccy, oObEM Ta3oB ¢ omopod Ha obmue ¢GopMylibl; YyMEHUE



MPOBOAMTH PacyeThl IO YPAaBHEHUAM XMMHUYECKUX PEaKUUN M HaXOJUTh KOJMYECTBO BEIECTBA,
00BEM M MacCy pearcHTOB WIIM TMPOJAYKTOB PEAKIMH C OMOPOi Ha oOpasell, aNropuTM y4eOHBIX
JIEUCTBUIA;

® BJAJCHHE OCHOBHBIMM METOJAAMHM HAy4YHOTO IO3HaHHs (HaOiIoleHue, H3MEpeHue,
9KCIIEPUMEHT, MOJEIMPOBAHNE) MPU MU3YYECHUU BELIECTB U XMMHUYECKHUX SIBJICHUIN C OMOpOW Ha
QITOPUTM YYEOHBIX NEHCTBUH; yMeHHE CHOpMYIHUpPOBATh NMPOOJIEMY U MPEAJIOKUTH IMYyTH €€
pelieHuss ¢ TOMOIIBI0 TeAarora; 3HAaHWE OCHOB Oe30macHoi paboThl € XUMHYECKUMU
BEIICCTBAMH, XUMHYECKOH TIOCYI0i 1 1ab0paTOpHEIM 000pYyI0BaHUEM,

¢ HaJIMYMe TMPAKTUYECKUX HABBIKOB IUJIAHUPOBAHUS U OCYILECTBICHHS CIEIYIOIINX
XUMHUYECKHX JKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUHTENsl ¢ 0OCYKJICHHUEM IJIaHa paOdOThl WU
COCTaBIICHUEM TAOJHIIbI:

M3Yy4YEeHHE U onucaHue GU3NYECKUX CBOWCTB BEIIECTB;

03HAKOMJICHUE C PU3NICCKUMH H XUMHUYCCKHUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKU TPOTCKAHUS XUMUYCCKUX PEAKIUH;

U3Y4YEeHHE CIIOCOOOB pa3zesieHus: CMeceii;

MOJIy4eHHe KUCIOPO/Ia U U3yYeHHE €T0 CBOMCTB;

MOJTy4YeHHE BOJIOPO/Ia U U3YUEHHE €r0 CBOICTB;

MOJTyYeHHE YTIIEKUCIIOTO ra3a U U3Y4EeHUE €T0 CBOWCTB;

MOJIy4eHHEe aMMHaKa 1 U3y4YeHHe ero CBOMCTB;

MIPUTOTOBIIEHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM T0NIeH pacTBOPEHHOTO BEIIECTBA;

HCCJIC/IOBAHNEC U OTIMCAHNE CBOMCTB HEOPTraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB;

MPUMEHEHNE MHANKATOPOB (JIakMyca, METHWIOpaHka 1 QeHondranenHa) s OnpeaeaeHus
XapakTepa cpefibl B pacTBOpax KUCJIOT U MIEI0Yel;

M3Y4YEeHHE B3aMMOJICHCTBHS KHCIOT C METaUIaMU, OKCHJaMU METAIJIOB, PACTBOPUMBIMU H
HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH,

MOJTy9YeHUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHE OJTHOTO METajlla IPYTHM U3 PacTBOpa COJIH,

uccienoBanre aM(pOTEPHBIX CBONCTB THIPOKCHUIOB aTIOMUHUS U ITUHKA;

pellleHrne SKCIEePUMEHTANBHBIX 3aJad Mo Teme «OCHOBHBIC KJIacChl HEOPTaHMYECKUX
COCTUHCHHID;

pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «DJICKTPOTUTHIECKAS JUCCOITUATIHS,

pelIeHre YKCIIEPUMEHTaIbHBIX 3a7a4 10 TeMe «BakHel e HeMeTallIbl U UX COeTUHEHUS Y,

pelleHre YKCIEPUMEHTATBHBIX 33/1a4 0 TeMe «BakHelIe MeTalIbl U X COSIUHEHUS Y,

XUMHYECKHE dKCIICPUMEHTBI, WILTFOCTPUPYIONINE MPU3HAKH NPOTEKAHUS PEaKInii HOHHOTO

o0MeHa;



KauecTBEHHbIE pPEAKIMU Ha MPHUCYTCTBYIONIME B BOJIHBIX pPACTBOpPAX HOHBI: XJIOPHU-,
Opomu-, moaua-, cyabdar-, pocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUAPOKCUI-HOHBI, KATHOHBI
aMMOHHUs, MarHus, Kajublus, aTIOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), nuHKa;

YMEHHE MPEJCTaBIsATh pe3yJabTaThl JKCIepUMeHTa B (OpMe BBIBOJOB, JOKAa3aTeNIbCTB,
rpadukoB 1 TaGIUI U BBISBISATH IMIUPUIECKUE 3aKOHOMEPHOCTH;

e BIAJCHHC MpaBUiIaMH O€30MacHOTr0 OOpalleHUs C BEIIECTBAMHU, HCIOJIB3YEMBIMH B
MOBCEIHEBHON JKM3HM, a TaKXKe MpaBUIAMH TOBEICHHUS B IENAX COCPEKCHHS 3JI0POBbS U
OKPY>KaloIllel MPUPOJIHON Cpelbl; NMOHMMaHuEe Bpena (OMacHOCTH) BO3JICUCTBHUS Ha >KUBBIC
OpraHU3MBbl ONPEACIICHHBIX BEIIECTB, a TaKXKe CIIOCOOOB YMEHbBILECHUS M MPEIOTBPALICHUS UX
BPEIHOTO BO3ACHUCTBUS;, MOHUMAaHHE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOAOB Ui OpraHu3Ma
YEJI0BEKa;

® BJIAJICHUE OCHOBAMHU XHMHYECKON TPaMOTHOCTH, BKJIIOYAIONIEH yMEHHE MPABHIHHO
WCIIOJIb30BaTh M3YUCHHBIEC BEIECTBA W MaTepuaibl (B TOM YHUCIE, MUHEpAIbHBIC YIO0OpEHUS,
METAJIIBI U CIUIABBI, MPOAYKTHI MEPEPAOOTKU MPUPOTHBIX UCTOYHHKOB YTIIEBOAOPOIOB (YTJIs,
MPUPOIHOTO raza, HeTH) B OBITY, CEIILCKOM XO3SIICTBE, HA MPOU3BOACTBE; YMEHUE NMPUBOAUTH
MIPUMEPHI MPABUIBHOTO UCTIOIB30BAHUS M3YUYEHHBIX BEIIECTB U MaTepUAIOB;

¢ YMCHHE YCTAaHABJIMBATH CBSI3W MEXKAY pPEaTbHO HAOIIOJAeMBIMH  XUMHYCCKUMU
SBIICHUSIMU M TPOLIECCAMH, MPOUCXOMALIIUMH B Makpo- U MUKPOMHpPE, OOBIACHATH MPUUYUHBI
MHOTO00pa3usi BEIIECTB; YMEHHWE WHTErPUPOBATh XUMHUYECKHE 3HAHHS CO 3HAHUSAMHU APYTHUX
y4eOHBIX MPEIMETOB C TTOMOIIBIO TIE1arora;

e 1mpenctaBieHue o chepax MpodecCHOHANTBHON AESITENbHOCTH, CBSI3aHHBIX C XUMHUEU U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTH)KCHUSX XUMHUYCCKON HAyKH; HATHYHC
OmbITa paboOThl C Pa3IUYHBIMH HMCTOYHMKAMH HH()OpPMAIMH MO0 XUMHUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa, CIOBapH, CIPABOYHUKHU, MHTEPHET-PECYpPChI) C OMOPOW Ha ajrOpUTM: yMEHHE
OOBEKTUBHO OIIEHHWBAaTh WH(OpPMAIMIO O BEIIECTBAX, HMX MPEBPAIMEHUAX M MPAKTUYECKOM

MMPUMCHCHHUH.

TpeGoBanus K NpeIMeTHBIM pe3yJbTaTaM OCBOeHHMsI Y4eOHOro mpeamMera «XuMHD),
pacnpejiejieHHbIe 10 To1aM 00y4YeHust

Pesynbratel mo rogam GopMyIUpYIOTCS 1O MPUHITUITY J100aBICHUS HOBBIX PE3yJIbTaTOB OT
roja K rojay, yke Ha3BaHHbIE€ B MPEIbIAYIIMX r0Jax MO3UIMHU, KaK MPaBHIIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3YNbTaThl OYEPETHOTO TOAA MO YMOIYAHHWIO BKIIIOYAIOT

pe3yNbTaThl MPEAbIAYIINX JIET).

8 KJIACC



pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHYECKHMX IIOHSATHUN: aTOM, MOJEKYJd, XHMHYECKHI
AJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOTHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJbHAA aTOMHAsi U MOJIEKYJSIPHAsT Macca, KOJWYECTBO BEUIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHE, COINlb, 37€KMpOOMpPUYAMelbHOCHbS, CTeNeHb OKHUCIEHHS,
XUMHUYECKasi peaKius, Kiaccupukanus peakuii: peakiuy COSIUHEHUS, PeaKIMH Pa3I0KEHUS,
pEaKIuu 3aMeIeHHs], peaKlui 0OMEHa, YK30- U YHJAOTEPMUUYECKUE PEAKIINH; Men1080U 3¢hpexm
peaxkyuu, SAPO aroma, SJEKTPOHHBIA CJIOH aroma, aroMHas oOpOuTanb, paadyc aroma,
XUMHUYECKAs CBS3b, MOJSPHAs M HEIMOJISIPHAS KOBAJIEHTHAs CBA3b, MOHHASA CBA3b, HOH, KaTHOH,
aHUOH, PaCTBOP, MaccoBasi J0Js BelecTBa (IIPOLIEHTHAs] KOHIIEHTPAIIKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTH 3TU
MOHSATUS [IPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIUKY JJIsi COCTaBIeHUsI ()OPMYIT BEIIECTB, MOJIEKYJISIPHBIX
YpaBHEHHI XUMUYECKUX PEAKIIHA, JIEKTPOHHOTO OaaHca;

OTpENENATh BAJEHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX; CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX C OMOpPOM Ha OMpeNeNieHUs, B TOM YHCIE
CTPYKTYPUPOBaHHBIEC; NPUHAMJICKHOCTh BELIECTB K OMNPEIEIEHHOMY KJIacCy COEIUHEHUU IO
dbopmysam; BUJI XUMUYECKOH CBSI3HM (KOBAJICHTHAs M MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX;

WMETh TPEACTABICHHE O CHUCTEME XWUMHYECKHX 3HAHUW, YMETh C TOMOILIBI YUHUTEINS
IIPUMEHATh CUCTEMY XMMHWYECKUX 3HAHUU, U1l YCTAHOBIIEHUS B3aUMOCBS3U MEXIAY U3YYEHHBIM
MaTepuajioM W TpH TOJYyYEeHHH HOBBIX 3HAHWM, a Takke Hpu paboTe C HCTOYHMKAMHU
xuMudyeckorn uHbopmaruu. OpUEeHTUPOBATHCS B MOHATUSX M ONEPUPOBATH MUMU Ha 0a30BOM
YpOBHE, IPUMEHSATH MPHU BHITIOJIHEHUH YICOHBIX 3aJJaHU U PEIICHUH PACUCTHBIX 3a71a4 C OMOPOM
Ha aNTOpPUTM Y4YeOHBIX JCHCTBHI W3YYEHHBIE 3aKOHBI M TEOPHH: 3aKOH COXPAHEHUS MAacChl,
[lepnonnueckuii 3akon .M. MenneneeBa, 3akon nocmosHcmeéa cocmaed, 3aKOH ABOTrajpo;
aTOMHO-MOJIEKYJsipHasi Teopusi. COOTHOCUTH 00O3HAYEHMs, KOTOpPbIE UMEIOTCS B TaOIuIe
«llepuognueckas cucrema xumuueckux »diaemeHToB JI. WM. MengeneeBa» ¢ YHCIOBBIMH
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj sijpa, oOiiee
YHCJIO AJIEKTPOHOB U paclpeieIEHUE UX MO AIEKTPOHHBIM CIIOSM);

KJIacCU(PUIIUPOBATh XHMHYECKHE DJIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA, XWMHUYECKHE
peakuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETUIOBOMY d(dekTy, mo
M3MEHEHUIO CTENIEHN OKUCIICHHSI XUMUYECKUX AJIIEMEHTOB) C OTIOPOi Ha CXEMBI,

XapaKTCPU30BaATh (OHI/ICBIBaTL) O6IJ_II/IC XHUMHYECKHUE CBOMCTBA BEIECTB Ppa3jInNIHbIX KJIACCOB,

2 351ech U lasiee KypCUBOM 0003HAYAIOTCS IIAHUPYEMBIE TIPEMETHBIE PE3YIbTaThl, KOTOPIE MOTYT ObITH
MOTEHIMAJIBHO AOCTUTHYTHI oOyuatonumcst ¢ 3[1P, Ho He ABIIIOTCS 00s13aTEILHBIMH.



MOATBEPXKJAsi  ONHMCAHME MPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN C OTIOPOM Ha CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa U CTPOCHMS;
BO3MOKHOCTH IPOTEKAaHUs XUMHUYECKHMX IIPEBpAIllCHUH B paA3JIMYHBIX YCJIOBHUSX IIOCIE
MPEIBAPUTENLHOTO O0CYXICHHUS C TIEIaroroM;

BBIYUCIIATH OTHOCHTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (OopMyJie COCIUHEHHUS; MAcCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN PEAKIIMU C OIIOPOM Ha alrOpPUTM;

IIPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON JEATEIbHOCTH — AaHaJlu3 W CHUHTE3,
CpaBHEHHE, O0000ILIECHHE, CHUCTeMaTu3anus, KiacCU(UKalus, BbIABICHHE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUUIS U3yUYEHUS CBOMCTB BELIECTB U XUMHUYECKUX PEAKIUI; €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HaAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, DKCIEPUMEHT
(peanvhblii u MblCIeHHbIL) TIOJ PYKOBOJICTBOM I1€/1arora;,

clleoBaTh  IIpaBWJIaM  IIOJb30BAaHUS ~ XUMHYECKOM  MOCYyI0M U J1abopaTOpHBIM
o0opynoBaHUEM, a TaKkkKe IpaBuiaaM oOOpallleHuss C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSAMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TOJYYCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
OnpeAes€HHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BEUIECTBA; IUIAHUPOBATh M IPOBOJUTH
XUMUYECKHE DKCIIEPUMEHTHI 110 PACHO3HABAHMIO PACTBOPOB WLIENOYEH M KHUCIOT C IOMOUIBIO
UH/IUKATOpOB (JIakMyc, (eHOI(PTaTenH, METUIOPAHX U JIp.), MOATBEPKIAIOIIUX KaueCTBEHHBIN
COCTaB HEOPraHMYECKUX BELIECTB (KaYeCTBEHHbIE PEAKIMHM HA HOHBI) IOJ PYKOBOJCTBOM

rneaarora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX TIOHATUH: XMMHMUYECKHH JJIEMEHT, aroM,
MOJIEKyJa, HWOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIECHUS, XMMHUYECKas peakiusi, XUMUYecKass CBs3b,
mennoeol d¢hghexm peaxyuu,MOIib, MOJIAPHBIN 00BEM, PACTBOP; PIEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JTUCCOIMAIINSA, PEaKIMM HOHHOIO OOMEHa, KaTalu3arop, XuUmuueckoe
pasHosecue, obpamumvle U HeoOpamumvlie peaxyuu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
pEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,
aM(pOTEpPHOCTh, XUMHUUYECKasi CBA3b (KOBaJECHTHAas, MOHHAs, METANINUecKas), KpUCTaIIIMUecKas
pelETKA, KOppOo3Us Memanios, CHiaebl, CKOPOCMb XUMUYECKOU peaxyuu, TPeIebHO
nomyctumast konuentpauus (I11K) Bemectsa;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUN (CM. M. 1) ¥ MPUMEHSATH 3TH



MOHATUS ITPU ONMCAHKMM BEILECTB U UX MPEBPAIICHUH;

WCIOJIb30BaTh 3HAKM M CUMBOJIBI ISl (DUKCALMK PE3yIbTATOB HAOINIOICHUN, COCTaBICHUS
dbopMynl BEMIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, 3alMucH MaHHBIX YCIOBHH 3ajaad.
Hcnonw3oBath 0003HaueHus, wumeromuecs B [lepuoguueckoid cucteme u  Tabmuue
PacTBOPUMOCTH KUCIJIOT, OCHOBAHMI U COJIEH B BOJIE JUIsl BBIIIOJHEHUS 3a/1aHH.

ONPEACIISITh BAJEHTHOCTh M CTEIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEAUHEHHSX
Pa3JIMYHOrO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHHH C
ONOpON Ha ONpEeNeNieHUs, B TOM YHCIE CTPYKTYpUPOBAHHBIE; BHUJIbI XUMHUYECKON CBSI3U
(xoBaJIeHTHasi, MOHHAs, METaJUIMYecKas) B HEOPraHWYECKUX COCIMHEHUSX; 3apsi HOHA IO
XUMHUYECKor (opmyse; Xapakrep cpeasl B BOIHBIX PAacTBOpPaxX KHUCIOT W WIENOYeH, mun
KPUCMAIUYECKOU PeuEéMmKU KOHKPEMHO20 8eujecmed;

packpbiBaTh cMmbica [lepuoanueckoro 3akona JI.M. MenaeneeBa U J€MOHCTPUPOBATH €ro
MOHUMAaHUE: Onucvleams U xapakmepusoeams Tadnnunyro (opmy Ilepuoamnueckoil cuctemsl
XUMHUYECKHX JJICMCHTOB: pa3liiyarh TMOHATHS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «mobodHast
noarpynmna (b-rpymma)», mMaibie U OONBIINE TEPHOIBI, COOMHOCUmMb O0003HAYCHHUS, KOTOPBIC
UMEIOTCS. B TEPUOAUYECKON Talbivile, ¢ YHCIOBBIMU XapaKTEPHUCTHKAMH CTPOEHUSI aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsl siapa, 00lee YUCIO EKTPOHOB U paclpeesieHue ux
[0 JJIGKTPOHHBIM CIIOSIM); 00BACHAMbL OOIIMe 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XAMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUN B MPEJeIax MajbIX NEPUOJ0B U TJIABHBIX MOATPYIIII C
Y4ETOM CTPOECHUS UX aTOMOB;

KIacCU(PUIIUPOBATh XUMUYECKHE DIEMEHTHl; HEOPraHMYECKHWE BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYaCTBYIONIUX B PEAKIIMH BEIIECTB, IO TETUIOBOMY (P deKTy, mo
W3MEHEHUIO CTETICHEW OKUCICHUS XUMUYECKHUX JIEMEHTOB) C OTIOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIMEe U crenu(pUIeCKUe XUMUYECKHUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIAsi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA C OIIOPOM HA CXEMBI;

COCTaBJIATh YPaBHEHUS DJJICKTPOJUTHYECKOW IUCCOLMAIIMU KHUCIOT, MIEJIO0YEeH U COJIeH;
MOJIHBIE W COKpAlI€HHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHa; ypaBHEHHUs peakiui,
MOATBEPKIAIOIMINX CYLIECTBOBAHUE TE€HETUYECKOM CBS3M MEXIY BEIIECTBAMHU PA3IUYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBIIEHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IPOrHO3MPOBATh CBOWMCTBAa BELIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUS XUMUIECKUX TIPEBPAIICHUN TTOCIIE MMPEABAPUTEIHHOTO OOCYKICHHUS C TTEIaroroMm;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI BEHIECCTB, MaCCOBYIO OO0



XUMHYECKOTO 3JIEeMEHTa Mo (opMmyse COeAMHEHHMsS; MAcCOBYIO JIONIO BEIIECTBa B PacTBOPE;
MIPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUYECKON PEAKLIMU C OIIOPOM Ha aJTrOpUTM;

cleoBaTh  IIpaBWJIaM  IIOJb30BAaHUS ~ XMMHUYECKOW Tocyloll U J1abOpaTOPHBIM
o0opynoBaHueM, a Takke IMpaBuWiIaM OOpalleHusi C BElleCTBAMH B COOTBETCTBUU C
MHCTPYKUHUSAMU IO BBIIOJHEHUIO J1a0OpaTOPHBIX XUMHYECKHUX OIBITOB [0 TOJYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

IIPOBOAUTH PEAKIMH, IOATBEP)KIAIOLINE KAYECTBEHHBIH COCTaB pa3JIUYHbIX BEILLECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHUI- OpomMui-, MOAMUI-, KapOoHaT-, docdaT-, cuUIMKaT-,
cynbdar-, TUAPOKCUA-HUOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHOW JEATEJIBHOCTH — aHalu3 M CHUHTE3,
cpaBHEHHE, 00O0OIIEHNE, CUCTEeMATU3aIUIO, BBISIBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3ed — s
M3Y4YEHHUsI CBOMCTB BELIECTB U XUMHUUYECKUX PEAKLUI; €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS —

HaOJII0IeHNE, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pEalibHbII U MBICIICHHBIH).

Kputepuun (HopMbI) OLIEHOK 110 XUMUH JJ1s o0y4amuxcs ¢ OB3.
OuneHka yCTHOrO 0OTBeTA.

OrMmerka «5». OTBET MOJIHBIA M NPaBUIbHBIN HAa OCHOBAaHUHU M3YYEHHBIX TEOPUM;
MaTeprual M3J0XKEH B OINPEACIICHHON JIOTMYECKOM MOCIEA0BATEIbHOCTH, JIMTEPATypPHBIM
SI3IKOM; OTBET CAMOCTOSITEJIbHBIN.

OtrMmerka «4»: OTBET MOJHBIM W TPAaBWIbHBIA HAa CHOBAaHUM HU3YyUYEHHBIX TEOPUI;
MaTepual H3JIOKEH B ONPENICJICHHOW JIOTUYECKOW MOCJIENOBATEILHOCTH, MPU 3TOM
JIOITYIIIEHBI JIBE-TPH HECYIIECTBEHHBICOMNOKH, UCTIPABIICHHBIE 0 TPEOOBAHUIO YUUTEIIS.

OtMeTKa «3»: OTBET MOJHBIN, HO MPU ITOM JOMYIIEHA CYIIECTBEHHAs OIIMOKa WU
OTBET HEINOJHbIN,HECBI3HBIN.

OTmerka «2»: TpH OTBeTe OOHAPY)KEHO HEMOHMMaHUE OOy4YaloIIMMCS OCHOBHOTO
CoJIepXaHusl Y4eOHOro Marepuana WIM JIOMYIIEHBbl CYIIECTBEHHBIE OIIHMOKH, KOTOpPHIC
yyaluicss He MOXKET UCIPABUTh MPU HABOISIIIUX BOIPOCAX YUUTENSI, OTCYTCTBUE OTBETA.

OueHka IKCNEPUMEHTAIbHBIX YMEHHIA.

OreHKa CTaBUTCS HAa OCHOBAaHWMU HAOIMIOJACHHS 32 OOYYAIONMIMMHCS W MHCHMEHHOTO
oTyeTa 3a padoTy.

OTMeTKka «5»: paboTa BBINIOJHEHA TOJHOCTHIO U MPABHIBHO, CHIENIaHBI MPABUILHbBIC
HaOMIOACHUSI H BBIBOJBI; DKCIEPHMEHT OCYIIECTBICH MO IUIaHy C Y4Y€TOM TEXHUKH
0e30macHOCTH W mpaBUi pabOThl C BEHIECTBAMH U O0OpPYyJOBaHHWEM; MPOSIBICHBI

OpPTaHM3aIlMOHHO - TPYJOBBIE YMEHHUS, MNOIJACPKUBAIOTCS YHCTOTAa pabodyero mecra M



MOPSAOK (Ha CTOJIE, SKOHOMHO HMCITOJb3YIOTCSI PEaKTUBBI).

OT1meTka «4»: paboTa BBINIOJIHEHA MPABUIBHO, CIEJaHbl IMPaBUIbHbIC HAOIIONCHUS U
BBIBOJIBI, HO TPH ITOM DKCIEPUMEHT MIPOBEACH HE IMOJHOCTHIO MM JIOMYIICHBI
HECYIIIECTBEHHBIE OIIMOKHU B pa0OTe ¢ BEIIECTBAMH U 000pPYI0BAaHUEM.

OtrMeTka «3»: paloTa BBINOJHEHA MPABUJIBHO HE MEHEE YeM HAlOJIOBUHY WIIH
JIOTMYIIeHa CYIIECTBEHHAs OIIMOKAa B XOJE AKCIEPHUMEHTa B OOBSICHEHHWH, B O(OPMIICHUU
paboThl, B COOJIIOACHUHM TIPAaBHJI TEXHUKM OE30MacHOCTH Ha paboTe C BEIIECTBAMHU U
000py1I0BaHMEM, KOTOpasi UCIIPaBIsieTCs IO TPeOOBAaHUIO YUUTEIIS.

Otrmerka <«2»: pgomymieHbl naBe (M 0ojiee) CyIIECTBEHHBIC OIIHMOKHM B  XOe:
AKCIIEpUMEHTA, B OOBSICHCHUH, B 0)OPMIICHHU pabOTHI, B COOJIOACHUH TPABUI TEXHUKHU
0e30IacHOCTH NpHU paboTe ¢ BeleCTBAaMU U 000PYJOBAaHUEM, KOTOPBIE YUAIIUNHCS HE MOXKET
HCTPAaBUTHh Ja)ke IO TpeOOBaHUIO y4HUTENs; pabdoTa HE BBINOJIHEHA, Y OOydYarolerocs
OTCYTCTBYET dKCIIEPUMEHTAIbHbIC YMEHUS.

Ounenka yMeHuil pemiath pacyeTHble 3aJa4M.

OTMeTKa «5». B JOTMUECKOM PACCYKICHUU M PEHICHWU HET OIMOOK, 3ajlaya perieHa
PalMOHATBLHBIMCIIOCOOOM.

OTMeTKa «4»: B JIOTUUYECKOM PACCYXICHUHM U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK,
HO 3aJaya pelIieHa HepaluOHAJbHBIM CIIOCOOOM, WM JOMyIIeHO He Oojee ABYyX
HECYIIIECTBEHHBIX OLINOOK.

OTmeTrka «3»: B JIOTMYECKOM pAcCyKJI€HHMM HET CYIIECTBEHHbIX OIIMOOK, HO
JIOMyIIIeHa CYIEeCTBEHHAsOMINOKa B MAaTEMAaTHYECKUX pacyeTax.

OtrmMeTKa «2»: WMEIOTCS CYIIECTBEHHBIC OIMMOKH B JIOTHUYECKOM pAcCYy)KICHUH H B
peIIeHny; OTCYTCTBHE OTBETA HA 3aJaHUS.

OneHka NMUCbMEHHBIX KOHTPOJIBHBIX PadoT

OtmeTka «5»: OTBET MOJHBIM M MpPaBWIbHBIA, BO3MOKHA HECYILECTBEHHAs! OLIMOKA.

OtrMmeTKa «4»: OTBET HENOJNHBIA WM JOMYIIeHO He Oojiee IBYX HECYIIECTBEHHBIX
OIHOOK.

Otrmerka «3»: paboTa BBHIIOJHEHa HE MEHEe 4YeM HalloJIOBHHY, JIOMYyIIEeHa OJHa
CylIeCTBEHHasl OLIMOKa U MPHU 3TOM JBE-TPH HECYIIECTBEHHBIE.

OTmerka «2»: paboTa BBIIOJTHEHA MEHBIIE YEM HAMOJOBHHY WJIH COJEPKHUT
HECKOJIBKO CYIIIECTBEHHBIXOINOOK; paboTa HE BHITIOIHEHA.

Ounenka TecToBbIX padoT.

JIst TecTa U3 MATH BOIIPOCOB:

- HET OIIMOOK — OIIEHKA «5»;

- OJHA OITHOKA — OIIEHKA «4»;



- IB€ OIIMOKHU — OLIEHKA «3»; - TPU OIIMOKH — OLIEHKA «2%.
Jns Tecta u3 30 BOIpOCOB:

- 25-30 mpaBWIBHBIX OTBETOB — OIIEHKA «5»;

- 19-24 npaBUIBLHBIX OTBETOB — OIICHKA «4»;

- 11-18 npaBHIBLHBIX OTBETOB — OIICHKA «3»;

- MEHbIIIE 10 MPaBUJIBHBIX OTBETOB — OLICHKa «2».



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
Hcnons3zoBanu
KomnuectBo yacos .
No Tema yyeOHOTO Tpaxrim | Korrpon 20P/ JeqaTebHOCTh YUUTENS ¢ YYETOM MPOrpaMMbl 0GopyIoBaHH
/i 3aHATUA HOP BOCIIUTAHUS
Bcero eCKHe BHBIE ueHnrpa «Touka
paboThl | paboThI pocTay
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
1.1 | Xumusa — 7 2 bubnmnoreka [HOK 1) YcranaBnuBaeT 10BEpUTEIbHbBIE OTHOLICHHS Hatunx
Ba)kHas 00J1aCTh https://m.edsoo.ru/ff | mexxay yuutenaem u o0ydaroummces, TeMITEPaTYPHl,
€CTECTBO3HAHUS U 0d210c CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSATHIO CIIUPTOBKA,
MPAKTUYECKON https://m.edsoo.ru/ff | ygammmucs TpeboBaHUN U IPOCO YUUTEINS; JaTYnK
NEeATESTbHOCTH 0d227e 2) [IpuBnekaer BHUMaHUE O0YUYAIOIIUXCS K 3JICKTPOITPOBO
YeJI0BeKa. https://m.edsoo.ru/ff | EeHHOCTHOMY acIeKTy U3ydaeMbIX Ha YPOKE JTHOCTH.

0d23dc
https://m.edsoo.ru/ff
0d26ca
https://m.edsoo.ru/ff
0d28c8

SBJICHUH, TIOHATHH, IPUEMOB;

3) ®opmupyeT y 00y4aromuxcs KyiabTypy 370pOBOTO
u OezomacHoro oopasa KU3HHU;

4) CTpouT BOCIUTATEIbHYIO JEATEIBHOCTh C YUETOM
KYJBTYPHBIX Pa3lIn4uii AeTel, M0JI0BO3PACTHBIX U
WH/IMBUTYyATbHBIX OCOOEHHOCTE.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

1.2

BemectBa n
XUMHUYECKUE
peaKkiuu.
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bubmnoreka LIOK
https://m.edsoo.ru/ff
0d2a6c
https://m.edsoo.ru/ff
0d2be8
https://m.edsoo.ru/ff
0d2a6c
https://m.edsoo.ru/ff
0d2d50
https://m.edsoo.ru/ff
0d2eae
https://m.edsoo.ru/ff
0d323c
https://m.edsoo.ru/ff
0d350c
https://m.edsoo.ru/ff
0d5230
https://m.edsoo.ru/ff
0d37fa
https://m.edsoo.ru/ff
0d3al6
https://m.edsoo.ru/ff
0d3b88
https://m.edsoo.ru/ff
0d5708
https://m.edsoo.ru/ff
0d3f34
https://m.edsoo.ru/ff
0d40c4
https://m.edsoo.ru/ff
0d4290

1) ®opmupyeT y 00ydaromuxcsi KyabTypy 310pOBOTO
1 6e30macHOTo 00pasa KU3HH;

3) IlpuBnekaeT BHUMaHUE O0y4aIOIIUXCS K
LIEHHOCTHOMY aCIIeKTy U3y4YaeMbIX Ha YPOKE
SIBJIEHUU, TIOHSTUH, IPUEMOB;

4) CTpouT BOCHHUTATEIBHYIO JESTEIBHOCTD C YUETOM
KYJbTYPHBIX PAa3JIUyuil JETEH, TOJOBO3PACTHBIX U
WHIUBUAYAIbHBIX OCOOEHHOCTEH.

Jatuuk
TEMIEPATYpPHI.
JaTunk
3JIEKTPOIPOBO
JTHOCTH.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Pasznen 2. Baxneiimmue NMPpEACTABUTEC/IM HCOPIraHNIECCKUX BCIIECTB

2.1 | Bo3ayx. bubmuorexa [JOK 1) [IpoekTupyeTt cuTyaruu u cCOOBITHS, [Tpubop ms
Kucnopoz. https://m.edsoo.ru/ff | pasBuBaromme KyJIbTypy MEepeKUBaHUN U OIIpe/IeIICHNUS
[Tonstue 06 0d448e [IEHHOCTHBIC OPUEHTAIINN PEOCHKA; cocTaBa
OKCHJIax. https://m.edsoo.ru/ff | 2) Yupasnser ydeOHbIMH IPYIIIaMH C LETbIO BO3/IyXa.

0d4614 BOBJICUCHHS 00YJArONTUXCs B TIpoLiecC 00yUeHUs 1
https://m.edsoo.ru/ff | BocriuTanus, MOTUBUPYS UX YICOHO-

0d497a MO3HABATENIbHYIO IEITEIbHOCTD;
https://m.edsoo.ru/ff | 3) Peanusyer BocnuTaTeIbHbIC BO3MOYKHOCTH B
0d4790 Pa3IMYHBIX BUJAX JESATEIbHOCTH 00YJaIOIIUXCS Ha
https://m.edsoo.ru/ff | ocHOBe BOCTIPHSITHS JIEMEHTOB JICHCTBUTEIBHOCTH:
0d4cda HaOII0/IeHUE 32 IEMOHCTPALIUSAMU YUUTEIs,
https://m.edsoo.ru/ff | npocmoTp y4eOHBIX HUITBMOB.

Od4ae?

2.2 | Bomopon. bubnnorexka HOK 1) Onupaercs Ha )KU3HEHHBIN ONBIT oOy4daromuxcs, | JaTunk
[TousTHE O https://m.edsoo.ru/ff | npuBoas AeliCTBEHHBIC IPUMEPHI, 00pa3bl — K3 TEMITEPATYPHI.
KHACIIOTax U 0d4ddo OJTM3KUX UM KHUT, (QUIBMOB H T.JI. JlaTunk
COJISIX. https://m.edsoo.ru/ff | 2) CTpout BoCIUTATEIBHYIO IESITEIBHOCTD C YIETOM | JIEKTPOIPOBO

0d4dd0 KYJIbTYPHBIX Pa3JIMUMii J€TEH, MOJTOBO3PACTHBIX U JTHOCTH.
https://m.edsoo.ru/ff | uHIUBHIYATEHBIX OCOOEHHOCTEIH;

0d50d2 3) AHanmu3UpyeT peaabHOE COCTOSHHE JICN B
https://m.edsoo.ru/ff | yaue6HOM KiTacce

0d4ddo

https://m.edsoo.ru/ff

0d4f42

https://m.edsoo.ru/ff

0d542e

https://m.edsoo.ru/ff

0d55a0

https://m.edsoo.ru/ff

0d5708

2.3 | Bona. PactBopsl. bubnmoreka [IOK 1) AHanu3upyer peanbHOe COCTOSIHUE €T B Hartuuk pH.
IToustue 06 https://m.edsoo.ru/ff | yaeGnom Kiacce; JlaTumk



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40

OCHOBAHUSX. 0d5b40 2) IToOyxaeT 0OyJaronIuxcst COOM0IaTh HA YPOKE | TEMIIEPaTypHlI.
https://m.edsoo.ru/ff | npuHIMIIE yueOHON TUCIMITIMHBI U Jlatumk
0d5eba CaMOOpraHU3aIH; 3IIEKTPOIPOBO
https://m.edsoo.ru/ff | 3) Ctpout BocnuTaTeabHYIO AE€ATEIBHOCTD C YIETOM | JHOCTH.
0d6342 KYJBTYPHBIX Pa3JInYHid AETEH, MOJTOBO3PACTHBIX
https://m.edsoo.ru/ff | uHIUBHUAYATBEHBIX OCOOCHHOCTEN.
0d664e
https://m.edsoo.ru/ff
0d664e

2.4 | OcHOBHBIE 11 bubnmnoreka [HOK 1) 3amuniaetr UHTEPECHl U JOCTOMHCTBO Hudposoii

KJIaCChI https://m.edsoo.ru/ff | oOy4aronmxcs, TOMOraeT JIeTsM, OKa3aBIIMMCS B MHKPOCKOII.

HEOPraHUYECKHUX 0d664e KOH(MIMKTHOM CUTYyalluy W/UIH HEOJIaronpusaTHBIX Hatuuk pH.

COCIMHEHUIA. https://m.edsoo.ru/ff | ycnosusx; Jatuyuk
0d664e 2) Peanuzyer BocuTaTeNbHBIE BOSMOXHOCTH B TEMIEPATYpPHI.
https://m.edsoo.ru/ff | pa3nuuHbIX BHIAX ACSITEIBHOCTH O0YUYAIOIIUXCS: Jarauk
0d67ca camocrosTeNnbHas paboTa ¢ yueOHHMKOM, paboTa ¢ 3JICKTPOIIPOBO
https://m.edsoo.ru/ff | HaydHO-TIONYNAPHO# JHUTEpaTypOid, OTOOP U JTHOCTH.

0d67ca
https://m.edsoo.ru/ff
Odfee2
https://m.edsoo.ru/ff
Odfee2
https://m.edso0.ru/00
ad9474
https://m.edso0.ru/00
ad9b7c
https://m.edso0.ru/00
ad9a50
https://m.edso0.ru/00
ad9ch2

CpaBHEHME MaTepuaja 1Mo HECKOJIbKIUM HUCTOUHUKAM;
3) Peanusyer Ha ypokax MOTUBUPYIOIIHMI MOTEHIIMAI
IOMOPAa, Pa3psLKaTh HAMPSHKEHHYI0 00CTaHOBKY B
KJiacce.

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. CtpoeHue aToMmoB. XUMHUYeCKAasi CBS3b.

OKHCINTEIbHO-BOCCTAHOBHUTEILHBIE PC€aAKIIUH

3.1

| Meprommuecknii | 8

| Bu6nuoreka IIOK

‘ 1) ITpoexkTupyer cuTyauu 1 coObITHS,

| Marumx



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3aKOH U https://m.eds00.ru/00 | pa3BuBaroIIKe KyJIbTYpY MEPEKUBAHUI U TeMITIEPaTYPHl,
[Mepuonuueckas ad9ffa [ICHHOCTHBIC OPHEHTAIMU PEOCHKA; CIIUPTOBKA,
cucreMa https://m.edso00.ru/00 | 2) Maunuupyer u noiepKuBaet JaTYnK
XUMHYECKHX ada52c HCCIIE/IOBATEIIbCKYIO IS TEIBHOCTD OOYYAIOLIMXCS B | QJIEKTPOIPOBO
anemenToB /1. U. https://m.edso00.ru/00 | pamkax peaqu3ali KIMU HHIAUBUAYaIbHBIX H JTHOCTH.
Memnpeneesa. ada52c IPYIIIIOBBIX UCCIIEIOBATEIILCKUX IPOCKTOB;
CtpoeHnue aToma. https://m.edso00.ru/00 | 3) CoTpyaHu4aer ¢ APYruMH MeIarorndeCKuMm

ada342 paboOTHUKAMU U IPYTUMH CIICIUATHUCTAMHU B

https://m.eds00.ru/00 | perleHuu BOCIUTATEIBHBIX 3a/1a4.

ada6bc

https://m.edso0.ru/00

ada824

https://m.edso0.ru/00

ada96e

3.2 | Xummueckas 7 bubnnorexka HOK 1) Onupaercs Ha )KU3HEHHBIN ONBIT oOydaromuxcs, | JaTunk

CBS3b. https://m.eds00.ru/00 | npuBoOAs AEHCTBEHHBIC IPUMEPHI, 00pa3bl — U3 TEMITEPATYPHI.
OxucanTenpHo- adac34 OJIM3KUX UM KHUT, (PUIBMOB U T.J. Jatunx
BOCCTaHOBHTEIBH https://m.eds00.ru/00 | 2) Beika3biBaeT CBOM HHTEPEC K YBICUCHHSIM, AIIEKTPOIIPOBO
bI€ PEAKIINH. adaab8 MeuTaMm, KU3HCHHBIM IIJIaHaM, ITpodieMam JTHOCTH.

https://m.eds00.ru/00 | geteit/00yUYarONMXCS B KOHTEKCTE COACPIKAHUS JlaTunk

adae28 y4eOHOTro MpeMeTa; HAIPsDKCHHUS.

https://m.eds00.ru/00 | 3) ®opmupyeT y 00y4aronHMXxcst KyJIbTypy 30POBOTO

adb076 u Oe30macHOro o0pasa KU3HH;

https://m.eds00.ru/00 | 4) Peanusyer BocriuTaTeIbHBIE BO3MOKHOCTH B

adb076 Pa3IUYHBIX BUIAX JACATSIBHOCTH O0YYAIOIINXCs Ha

https://m.eds00.ru/00 | ocHOBe BOCTIpHSITHS 3JIEMEHTOB JICHCTBUTEIEHOCTH:

adb486 HaOJII0/ICHUE 32 JICMOHCTPAIUAMH YUUTEJIS,

IPOCMOTP y4eOHBIX (PHIBMOB.
Ob1u1ee KOJIMYECTBO 68

4aCcoB

9 KJIACC



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

KonuyectBo 1acos Hcnons3zoBanue
No Tema yyeOHOTO 20P/ JeqaTebHOCTh YUUTENS ¢ YYETOM MPOrpaMMBbl o0opymoBaHUs
n/n 3aHATHUS Ipaxtu | Konrpo LIOP BOCIMTaHUA nenTpa «Todka
Bcero | dveckwe | JbHBIC pocTa»
paboTel | paboThI
Pasznes 1. BemecTBo 1 XUuMHYeCKHe peakuum

1.1 | [loBTOpeHue u 5 1 bubnuorexa [JOK 1) VcraHaBimuBaeT JOBEPUTEIbHBIC OTHOIICHUS Hudposoii
yrIIyOJIeHHE https://m.eds00.ru/00 | Mmexxay yuuTeneM U 00y4aroIuMcs, MHUKPOCKOII.
3HAHHI adb59e CIIOCOOCTBYIOIINX MTO3UTUBHOMY BOCIIPHSITHIO Haruuk pH.
OCHOBHBIX https://m.eds00.ru/00 | ygamumucs TpeOOBaHUI U TPOCHO yUUTEIIS;
paszenoB Kypca 8 adb6h6 2) [ToOy»xmaeT 00yJaroMXcsi COOMI0AaTh Ha YPOKE
KJacca. https://m.eds00.ru/00 | oOrienpuHATHIE HOPMBI TIOBEACHHS, ITPABUIIA

adb7e2 OOILEHHS CO CTAPUIMMU (YIUTEIISIMHE) U

https://m.eds00.ru/00 | cBepcTHHKaMH (00YYIAFOIIIUMUCS);

adbac6 3) [MoxnepkuBaeT B IETCKOM KOJIJICKTHBE
JIETIOBYI0, IPYKEMIO0HYI0 aTMocepy;
Wuumuupyet o0ydaronmxcst K 00CyKICHUIO,
BBICKA3bIBAHUIO CBOETO MHEHHSI, BBIPAOOTKE CBOETO
OTHOIICHUS IO TOBOJTY TIOJIy4aeMOii Ha YPOKe
COIIMAJIbHO 3HAYMMOW HH(OpMALIUH.

1.2 OcHoOBHBIE 4 bubmuotexa [JOK 1) CtpouT BoCIIUTATEIBHYIO AESITEIBHOCTD C Hatuuk pH.
3aKOHOMEPHOCTH https://m.eds00.ru/00 | ygeToM KyJabTYpHBIX Pa3IHUUi AETEH, Jatauk
XUMHYECKHX adbcbO0 MOJIOBO3PACTHBIX U WHIUBUTYyATbHBIX TEMIIEPATYPHI.
peaxiuii. https://m.edso00.ru/00 | ocobeHHOCTEI; Jatunk

adbe9a 2) IIpuBnekaeT BHUMaHHE O0YYAIOIINXCS K JIIEKTPOIPOBOJT
https://m.eds00.ru/00 | HEeHHOCTHOMY aCHEKTY M3Yy4aeMbIX Ha YPOKe HocTH. JlaTunk
adc28c SIBJICHUH, TIOHATHH, TIPUEMOB; HaIpsDKCHUS.

https://m.edso0.ru/00
adcade

3) AHanM3UpyeT peabHOE COCTOSIHUE JIeT B
yueOHOM KJ1acce;

[TpuBnekaeT BHUMaHHE 00yYarOIIUXCS K
o0cyxaeMoii Ha ypoke HH(pOpMaIiH,
aKTHBHU3AIMH TO3HABATEIBHOM JeSITeIbHOCTH
00ydJaronmxcs.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

1.3 | Dnekrponuruyec bubnunorexka HOK 1) CoTpyaHuUaeT ¢ JpyruMH NeJaroruyecKuMu Hatuuk pH.
Kas IUCCOLUALIHNS. https://m.eds00.ru/00 | paGOTHHKAMH U APYTHUMH CICIIHAIMCTAMH B Jaruuk
XuMuueckue adcd68 pEIICHUN BOCITUTATEIIbHBIX 3a/1a4; TEMIICPATYPHIL.
peaKivy B https://m.eds00.ru/00 | 2) YupapnseT y4eOHBIMH IPYIIIAMU C HETBIO Jlatuuk
pacTBopax. add448 BOBJICUCHUS O0YJAIOIIUXCS B TPOLIECC OOYYECHUS U | SJIEKTPOIIPOBOJL

https://m.eds00.ru/00 | BocriuTaHust, MOTUBUPYS UX YIeOHO- HOCTH.
add5d8 MI03HABATEJIbHYIO JCATEILHOCTD;
https://m.edso00.ru/00 | 3) 3amuIiaer HHTEPECH! U JOCTOMHCTBO
add8b2 00yJaroIIUXCsl, TOMOTACT JICTSIM, OKa3aBIIUMCS B
https://m.eds00.ru/00 | kOH(IMKTHON CUTYAIIMH W/UIA HEOIArOMPHSTHBIX
add9d4 YCIIOBUSIX;
https://m.eds00.ru/00 | 4) Peanu3yer BocIIMTATEIbHBIC BO3MOKHOCTH B
addd12 Pa3IUYHBIX BUIAX JCATEILHOCTH O0YYaIOIINXCS:
https://m.eds00.ru/00 | camocTosiTennbHast paboTa ¢ yueOHUKOM, paboTa ¢
addbfa HAY4YHO-TIONYJISIPHO# JIUTepaTypoid, oTOOp 1
https://m.eds00.ru/00 | cpaBHEHME MaTepHala 10 HECKOJIBKHM
addecO HUCTOYHUKAM.

Pasznen 2. HemeTasinl M X coeIMHEHHS

2.1 O6mas bubmuotexa [JOK 1) AHanu3upyer pearbHOE COCTOSIHHE e/ B Hatuuk pH.
XapaKTEePUCTHKA https://m.edso00.ru/00 | yae6HOM KIacce; Anmapar st
XUMHAYECKHX addfe2 2) IIpuBnekaeT BHUMaHHE 00YYaIOIINXCS K IIPOBEICHUS
anemeHToB VIIA- https://m.eds00.ru/00 | oGcyskmaemoii Ha ypoke HHGOpPMAIHH, XHUMHYECKHX
TPYIIIBL. adel04 AKTHBU3aLMH [T03HABATEIBLHOU EATEIbHOCTH IIPOLIECCOB
["anoreHsl. https://m.eds00.ru/00 | oGyuarormxcs; (AIIXP).

ade348 3) OpranusyeT pabOTy 00yJarONIMXCS C CONMANbHO | JlaTunK XJIOpH/I-
https://m.eds00.ru/00 | 3HaunMoit HHpOpMaIHEH, TOoTyJYaeMoil Ha ypOKe, | MOHOB.
ade488 00CyX/1aTh, BRICKA3bIBATH MHEHHE;

[TobOyxnaet oOyuaronuxcs coOI0IaTh Ha YPOKe

NPUHIAITEL YI€OHON TUCIUIUTAHBI 1

CaMOOpraHU3allHH.

2.2 | Obmas bubmmoreka [JOK 1) Peanu3yer Ha ypokax MOTHBHUPYFOIIIHIMA Hatuauk pH.
XapaKTepUCTHKA https://m.eds00.ru/00 | noTeHMan roMopa, pa3psKaTh HANPSHKEHHYTO Amnmapat s
XUMHUYECKUX ade64a 00CTaHOBKY B KJIacCe; TIPOBEACHUS



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

snemeHToB VIA-
rpynmnsl. Cepa u
€€ COCIMHEHMUSL.

https://m.edso0.ru/00
ade64a
https://m.edso0.ru/00
ade802
https://m.edso0.ru/00
adea28
https://m.edso0.ru/00
adec8a
https://m.edso0.ru/00
adec8a

2) IlpoekTupyeT CuTyaruu 1 COOBITHS,
pa3BUBAIOIINE KYJIbTYPY NEpexKUBAHUIN U
[ICHHOCTHBIE OpUEHTALUU peOeHKa;

3) UHunmupyeT u moaaepKuBaet
HCCIIEIOBATEIBCKYIO JCSITEILHOCTh 00YJaIOIINXCS
B paMKax pean3aliyd UMU UHAWBUYaIbHBIX U
IPYNIOBBIX UCCIIEI0BATENIBCKUX IPOEKTOB.

XUMHYECKUX
peaxuuii
(AIIXP),
npuoop s
HOJIyYEHUS
ra3oB WA
annapat Kumnma.

2.3 | Obmas 8 bubmmoreka [IOK 1) Onmpaercst Ha KU3HEHHBIH OMBIT oOyuarommxcs, | Jarumk pH.
XapaKTEpUCTHKA https://m.eds00.ru/00 | npuBOAs AEHCTBEHHBIC IPUMEPHI, 00pa3bl — U3 Jlatuuk
XUMHYIECKHX adeeab OM3KHUX UM KHHT, (PUIBMOB H T.]I. 3IIEKTPOTIPOBO/T
2JIeMeHTOB VA- https://m.eds00.ru/00 | 2) Beika3siBaeT CBOI HHTEPEC K YBICUCHUSAM, HocTH. JlaTunk
rpynmnsl. A30T, adfo04 MeuTaM, )KM3HEHHBIM IUIaHaM, IpodieMam TEMIIEpaTyphl,
dbochop u ux https://m.eds00.ru/00 | geteit/00y4yarONMXCS B KOHTEKCTE COACPIKAHUS ammapar Jjs
COCTUHCHUSL. adf180 y4eOHOr0 TMpeIMeTa; PO BE/ICHHSI

https://m.edso00.ru/00 | 3) ®opmupyeT y 00ydaroUmxcs KyIbTypy XHUMHYECKHX
adf306 3I0POBOT0 M OE30MACHOT0 00pa3a KU3HU; peaxiuii
https://m.eds00.ru/00 | 4) Peanu3yer BocriMTaTeIbHBIE BO3MOKHOCTH B (AIIXP).
adf518 Pa3IMYHBIX BUIAX JICSITENLHOCTH 00yJaromuxcst Ha | JlaTduk HATpaT-
https://m.eds00.ru/00 | ocHOBe BOCHPUSITHS HIEMEHTOB JACHCTBUTEILHOCTH: | HOHOB.

adf68a HaOJII0/ICHUE 32 JICMOHCTPAIUAME YUUTEIS,

https://m.eds00.ru/00 | mpocMOTp yueOHBIX (PHIEMOB.

adfc20

2.4 | Obmas 10 bubmmoreka [IOK 1) IToGyxnaer oOyvaronmxcs coomoaars Ha ypoke | Jatuuk pH.
XapaKTePUCTHKA https://m.eds00.ru/00 | obmenpuHATHIE HOPMBI TOBEICHUS, TPABHIA Jatauk
XUMHYECKHX adfd9c OOIICHUSI CO CTAPIIUMU (YIUTEISIMHU) U AIIEKTPOTIPOBOJ
anemenToB [VA- https://m.eds00.ru/00 | cBepcTHUKamMK (0OyUYArOIIIUMHECH); HocTH. JlaTuuk
rpymIbL. YTiaepoa adfebe 2) TloaepkuBaeT B AETCKOM KOJUICKTHBE TeMIePaTyphbl,
U KPEMHUI 1 UX https://m.eds00.ru/00 | menoByr0, ApyKeMIOOHYIO aTMOCchepy; armapar s
COEIMHEHUS. ae006¢c 3) Uaummupyer o0y4Jaromuxcs K 00CyKIeHUIO, IIPOBEICHUS

https://m.eds00.ru/00 | BeICKa3bIBaHHIO CBOECTO MHEHHSI, BHIPAOOTKE CBOETO | XMMHUYECKHX



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae006c

ae006¢ OTHOILICHHSI IO MTOBOJTY TOJTY4aeMOi Ha YpOKe peaxumii
https://m.eds00.ru/00 | cormanbHO 3HAYMMOM HH(BOPMALIHH; (AIIXP).
ae027e CTpouT BOCIIUTATENBHYIO ACATEIBHOCTD C YI€TOM
https://m.eds00.ru/00 | KyabTYPHBIX Pa3IUYHil AETCH, TOJOBO3PACTHBIX U
ae054e WH/IMBUYAIbHBIX OCOOCHHOCTEH.
https://m.edsoo.ru/00
ae080a
https://m.edsoo.ru/00
ae0bf2
https://m.edsoo.ru/00
ae0el8
Pa3zgen 3. MeTa/IbI M UX COCIUHEHU ST
3.1 | Obmwe cBoiictBa | 4 bubnnorexka HOK 1) IIpuBnekaeT BHUMaHUE OOYUYAFOIIUXCS K [Tpubop ms
METaJJIOB. https://m.eds00.ru/00 | 1IEeHHOCTHOMY aCIEKTy H3ydaeMbIX Ha YPOKE HOJTyYCHHS

ael03e SIBJICHUH, TIOHATUM, IPUEMOB; ra3oB WU
https://m.eds00.ru/00 | 2) Ananu3upyer peaibHOE COCTOSIHUE JICTT B ammapar
ael156 y4eOHOM KJIacce; Kumnma. natunk
https://m.edso00.ru/00 | 3) TlpuBiekaeT BHUMaHUE 00YYAIOIINXCS K AIIEKTPOTIPOBO/T
ael156 obOcyxaaemMoil Ha ypoke uHpopmaIuu, HOCTH, TaTYUK
https://m.eds00.ru/00 | akTHBH3aIKMK TO3HABATEILHOM A€ATEIBHOCTH JaBJICHUS.
ael278 o0yJarommxcs;

4) Opranu3syet padoTy 00YYAIOIIMXCS C COL[HATBEHO

3HaYUMOM MH(OpMaIen, mojydaeMon Ha ypoKe,

00CyXaTh, BEICKa3bIBaTh MHEHUE;

[ToGy>xmaeT oOydaronuxcsi COOMI0IaTh HA YPOKE

NPUHINIB Y9eOHOH JUCIUILTHHEI 1

CaMOOpTaHU3aINH.

3.2 Baxuetinue 16 bu6nuoreka [IOK 1) 3amuniaetr UHTEPECHl U JOCTOMHCTBO Hatuux pH,
METAJIIBI U UX https://m.eds00.ru/00 | oOy4aromuxcs, TOMOTAeT AETSIM, OKa3aBIIUMCS B ATYUK
COEIMHEHUS. ael4b2 KOH(IMKTHOW CUTyalluy W/UIIM HEOIArONpPUATHBIX | 3JIEKTPOIPOBOA

https://m.eds00.ru/00 | ycioBusx; HOCTH, JJaTYUK
ael5e8 2) Peanu3zyet BocnuTaTeIbHbIE BO3MOKHOCTH B JTaBJICHHUSL.

https://m.edso0.ru/00

PAa3JIMYHBIX BUOAX OACATCIIBHOCTHU O6yanOHIHXCHZ
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

ae1886
https://m.edsoo.ru/00
aelae8
https://m.edsoo.ru/00
aelc64
https://m.edsoo.ru/00
ae1d86
https://m.edsoo.ru/00
ae35e6
https://m.edsoo.ru/00
ae3de8
https://m.edsoo.ru/00
ael750

camocTosTellbHas paboTa ¢ yueOHHUKOM, paboTa ¢
HAYYHO-TIONYJISIPHOW JINTEPATypOH, OTOOp U
CpaBHEHHE MaTepHalia M0 HECKOJIbKUM
UCTOYHHUKAM;

3) Peanusyer Ha ypokax MOTUBUPYIOIIHUI
MOTEHIIMAJ FOMOPA, pa3psiKaTh HAIPSDKEHHYIO
00CTaHOBKY B KJIacce.

Pasznea 4. Xumus U oOKpyskamomas cpeaa

4.1

BemectBa n
MaTrepuaibl B

KH3HHU YCJIOBCKA.

bu6mmoteka [IOK
https://m.edsoo.ru/00
ae3f50
https://m.edsoo.ru/00
ae4270
https://m.edsoo.ru/00
ae4270

1) Ununmupyer o0yyaromuxcs K 00CyX ICHHIO,
BBICKA3bIBAHUIO CBOCTO MHEHHS, BEIPAOOTKE CBOETO
OTHOIICHHSI 110 TIOBOY TMOJTy4aeMOi Ha YPOKe
COLIMAIBHO 3HAYMMOUN HH(DOpMAITHH;

2) CTpOUT BOCIMTATEIIbHYIO ACSITEIBHOCTD C
YUYETOM KYJbTYPHBIX Pa3InUMid JeTEH,
M0JIOBO3PACTHBIX M MHINBUAYATbHBIX
0COOEHHOCTE;

3) IpuBnekaeT BHUMaHKUE 00YJArOIIUXCS K
[IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha yPOKe
SIBJICHU, TIOHSITUH, TPUEMOB;

AHann3upyeT pearbHOe COCTOSIHUE JIeNT B y4eOHOM
KJ1acce.

Haruuk pH.

OO01ee KOJIMYECTBO

4yacoB
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