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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIUU MPENoaBaHus Y4eOHOro MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00sA3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OO0IIIer0 00pa3oBaHusl, a TakKe TpeOOBaHU K pe3yabTaTaM 00yYeHHS] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOH AJ1s (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIIErocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUYECKHUX CIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LE€JIOCTHOTO
B3IJIS/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TanioM B ((OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K MpPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJAJ B DSKOJOTMYeckoe 0OpazoBaHuE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONpPE/IeIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00yYaromKUMUCs CUCTEMBbI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHH c(hopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEIOBATEILHOTO Pa3BUTHs 3HAHHM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUIYECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS W MPOTHO3MPOBAHMS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHHUIO U METO/IaM MO3HaHUs B HayKe. M3yueHune XuMuu
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3y4eHHr XUMUHU TPOUCXOAUT (HPOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHMA — BaXHEHIIHUX (DaKTOB, MOHSATHH, 3aKOHOB M TCOPETHUSCKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo00Opa30oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IIO3HaHUf,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIST PA3TUYHBIX BUOB JICITEIBHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XUMUHU, NPUMEHATh HX TPH pelieHuu mpoljemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 3J0POBBbSI M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo sl ¥ HAMPABJICHHOCTH JAJIbHEHUINIET0 00yUeHHSI.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XMMHYECKHUX HJIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAs Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAaccChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

du3nueckue M XMMHUYECKHE SIBICHHUS. XUMUUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0H, MpaBwiamMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCICTBUE >kene3a c¢ pactBopoM coiu menu (), usydenwme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEJAECHUS OMbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MACChl, CO3/IaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aieMeHT M IPOCTOE BEILLECTBO.
Haxoxzaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKUEe CBOMCTBA (PEaKIIui TOPEHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
pOMBINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
buznyecKre 1 XUMUYIECKHE CBOMNCTBA, MPUMEHEHHE, CIIOCOOBI TomydeHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIye (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHbIe) U HeconeoOpasytonme. Homenkinarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U MpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KUCIOT C MeETalIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJLIBI, TaJOTE€HbI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakKTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonanueckoro 3akona u [leproanueckoil cuCTeMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucienuss.  OKHCIUTENBHO-BOCCTAHOBUTENbHbIE — peakuuu.  IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIOYEH, IIPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAyYHBIX IOHATUH, TaKk W IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEUIECTBA, a3, (PU3NYECKHE BEJIMYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KjaccaM HEOpPraHMYeCKHUX COEIWHEHUH, TeHeTH4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llonarme o XumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHILHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJICTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHblE pPEaKIMH Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
HCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEAKIMHU OT BO3JCUCTBHUS Pa3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIMIUX MPHU3HAKK MPOTEKAHMsI Peakinii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 33/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTalljlaMH, HeMeTalllaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOECHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (U3NYECKHe M XMMHUYecKHe CBOMCTBA. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Cou cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cynabdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka dJeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noyyeHue u npumeHeHre. Coau aMMOHMS, UX (PU3HUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHSA B KadyeCTBE MHUHEPAIBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHECHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJYyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOIOTHYECKN BXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIofeHHe Tpouecca OOyIJIMBaHUS — caxapa TIOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBaAMHU a30Ta, ¢ocopa M UX COEAUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOra3a, NoJydeHue, CoOMpaHue, paclo3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IMPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ay 0 Teme «BaxkHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIUiaBkl (CTab, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupojae. Ousznyeckre U XMMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpOEHHUE aTOMa, HaxoxJeHue B npupozae. Gusnyeckue U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUAoOB), MPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U KaJiblusg (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB), UCCIIENOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomls MpH XUMUYECKHX O0XKOTrax u
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepruajoB (CTEKIIO, CIIaBbl METAJIJIOB, MIOJIMMEPHBIC MAaTEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX PEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MO/JICIIMPOBAHKE, U3MEPEHUE, MO/JICIIb, SIBJICHUE, MAPHUKOBBIN 3 (EKT, TEXHOIOTHS, MAaTCPHAIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BELICCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpEe3yNbTaTbl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILIECTBE IPAaBUIAMU U HOpPMaMH IOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITAa JACATEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHONW MH(OpPMAaLME O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
MIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeoi, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SIBJICHWH, ITO3HABATEIHHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBbIM 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUU U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCTIMTAHUS .

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

AKOJIOTHUYECKH TIeJIECO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBUJI 0€30MIaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC [JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS A1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUS, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHEIE, TeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MPOIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO Pa3THUUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTH Pa3IN4HbIe METOJIBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBJIaJIeHUE KYIbTYPOH aKTUBHOTO HCIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATH B MpoOIEcce Yy4EeOHON W HCCIeI0BATEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) AMCKYCCHH) TO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTAaTOB BBINOIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PElICHHMH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INIpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBMIA, crenuduueckue mis
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHuy oOyueHus B 8 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Mmacca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Js XHMHUYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuy COeAMHEHNU S, pEaKLUU Pa3IoKEHUs, PEaK[UU 3aMELICHUs, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAs! CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUNH;

® 1ICIIOJIB30BATh XMMUYECKYIO CHMBOJIMKY Ul COCTaBi€HUS (OpMYJn BEIIECTB M
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPENIENSITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

epackpsiBaTh cMbici llepnoanueckoro 3axona JI. M. MenneneeBa: neMOHCTpHUpOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

®ONUCHIBATh M XapakTepu3oBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble u OojiblIMe TEpUOIbI, COOTHOCHTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue X M0 JIEKTPOHHBIM CII0AM);

e KjlaccU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAaHUS XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPDHYIO MaccChl BEIIECTB, MAacCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;



® [[PUMEHATh OCHOBHBIE OIEpAallMM MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 M CHHTES,
cpaBHEHHE, 0000IIEeHNE, CUCTEMATH3AII0, KIAaCCU(UKALUIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBA3€H — I U3Y4YCHMsI CBOMCTB BEIECTB U XMMHUYECKUX PEAKLUH,
€CTeCTBEHHO-HAyYHbIE =~ METOABl  TO3HAHUS  —  HAONMIOJCHME,  HM3MEpEeHHeE,
MOJICJINPOBAHKE, IKCIIEPUMEHT (peabHbIN 1 MBICICHHBIH);

eCJIe[IOBaTh TNpPAaBWJIaM TMOJb30BaHUSA XMMHUYECKOH TOCYIoH U J1abOpaTOpHBIM
o0opyOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYCHHIO
U coOMpaHuIo ra3000pa3HBIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y IIPOBOJMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TOMOIIBIO HHANKATOPOB (JTAKMYC, (GeHOI(TATICHH, METUIIOPAHIK H JAPYTHE).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUI: XUMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
JEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCJICHMs, XUMHUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHUYECKOe paBHOBeCHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pemeéTka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakluH, IPeAesIbHO JIOIyCTUMas
xoHuentpauus [I/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUH U TNPUMEHSTh 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

® [ICIIOJIB30BATh XHMMUYECKYI0O CHMBOJIMKY [UIsl COCTaBiIeHHS (OpMyNn BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEJIENSATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY  KIAacCy
coeIuHEHUN 1o ¢opMmynaaMm, BUJ XHUMHUYECKON CBsA3M (KOBaJEHTHas, HWOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona /1. 1. MenzeneeBa u 1€EMOHCTPUPOBATH €r0
NOHMMAaHMEe: ONKCHIBATh M XapakTepu3oBaTh TabiauuHyto (opmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTh 0003HAu€HHUs, KOTOphlE HUMEIOTCI B IEpPHOAMYECKOW Tabmiuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIME 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB 9JIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



e K1accu(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U crneuu(pUUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

® COCTABJIATh YPABHEHMSI 3JIEKTPOJIUTHUECKON IAMCCOLMAIMM KUCIOT, IIEI0Yel U coiel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

® DACKpBIBATh CYHUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BHIUUCIIATE OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYKO MaccChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

ecoOMIOIaTh  MpaBHWJA TIOJB30BAHUS XUMHUYECKOW TOCYAOH ©  J1TaOOpaTOPHBIM
o0opyJOBaHUEM, a TaK)Ke IpaBuja OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIbHON AESITeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
JuaekTpoHHbIe (UU(pOBbHIE)
N HauMeHoBaHHeE KosmuecTBo yacos o0pa3oBaTe/ibHbIE pecypchbl
°

pa3aesioB U TeM
n/n

NPOrpamMMbl Konrtpoabubie IIpakTuueckue

Bcero
padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA

XUMHUSI — BaKHAA 06HaCTI) OI'C Mo mkona httDS//mVSChOO|edUI’U/ ;
DNeKTPOHHBIA OaHK 3aJIJaHUN TSI OTICHKH
€CTECTBO3HAHUS U N
1.1 = 5 2 (YHKITHOHAIBHOH TPaMOTHOCTH
[IPaKTHHECCKON https://fg.resh.edu.ru/;
JeATEIBbHOCTH YEJI0OBEKA bubnuoreka LIOK https://m.edsoo.ru/f2a34950

®I'C mos mkona https://myschool.edu.ru/ ;

BelecTBa i XUMHYECKHE DIEeKTPOHHBIH 6aVHK 3aJlaHuH 1T OLIEHKHU
12 15 1 (bYHKIIMOHAILHON IPAMOTHOCTH
peakunn https://fg.resh.edu.ru/;

bubnuoteka [JOK https://m.edsoo.ru/f2a34950

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

OI'MC mos mkona https://myschool.edu.ru/ ;
21 Bosnyx. Kucnopon. 6 OJeKTpOHHBIN OaHK 3aJaHui 1711 OLIEHKU
) HOHHTI/Ie 06 OKCHOaX (byHK].[HOHaHBHOﬁ T'paMOTHOCTHU ht'[DS//fqreShEdurU/,
bubnuoreka ITOK https://m.edsoo.ru/f2a34950
OI'C mos mkona  https://myschool.edu.ru/ ;
Bonopoa.llonsitue o DNeKTPOHHBINA OaHK 3alaHUi IS OIICHKH
2.2 8 1 o . .
KHCIOTaX U COTIX ¢byHKIMOHANBHOM TpamoTHOCTH https:/fg.resh.edu.ru/;
bubmuoreka IIOK https://m.edsoo.ru/f2a34950
53 Bopa. PactBopsl. ITonstue 5 1 1 ®TUC most mkona  https://myschool.edu.ru/ ;
00 OCHOBaHMSIX DNeKTPOHHBINA OaHK 3alaHUi IS OICHKH



https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/

¢byHKIMOHANBHOM rpamoTHOCTH https://fg.resh.edu.ru/;
bubnuoreka IIOK https://m.edsoo.ru/f2a34950

OCHOBHBIE KJIACCEL ®I'MC mos mkona https://myschool.edu.ru/;
ONEKTPOHHBIN OaHK 3aJJaHUA JIS OIICHKH

2.4 HeOPFaHHq?CKHX 11 1 1 ¢byHKIMOHANBHOM rpamoTHOCTH hitps://fg.resh.edu.ru/;
COCAMHCHUH bubnuoreka IIOK https://m.edsoo.ru/f2a34950
Hroro mo pazueny 30

Pa3znean 3. [lepuoagnueckuii 3axoH u [lepuognueckas cucrema xumuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoenne aToMOB.
Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Tlepuosyeckuit 3aK0H u ®I'UC mos mxona  https://myschool.edu.ru/ ;

Ieproanyeckas cucrema DJNeKTPOHHBIN 0aHK 3aJaHui ISl OLEHKU
3.1 XUMHUYECKHUX DJIEMEHTOB /I, 7 (YHKIHOHAIBHOM IPaMOTHOCTH
1. Meniene-eBa. https://fg.resh.edu.ru/;

bubmuoreka I{OK https://m.edsoo.ru/f2a34950

Crpoenue atoma

XuMuueckas CBSI3b. OI'C mos mxona https://myschool.edu.ru/ ;
OKUCIUTENBHO- DJNIEKTPOHHBIN OAHK 3aJJaHUIA JIS OIICHKH

3.2 8 1 (GYHKIIMOHAILHON IPAMOTHOCTH
BOCCTaHOBHUTEIbHEIC

https://fg.resh.edu.ru/;
peaKkuuu bu6moreka IIOK https://m.edsoo.ru/f2a34950

OI'YC mos mkona https://myschool.edu.ru/ ;
DJIEKTPOHHBIN OAHK 3aJJaHUIA SIS OILICHKH
Hroro no pazgeny 15 (YHKIIHOHAILHOM TPAMOTHOCTH
https://fg.resh.edu.ru/;

bubmuoreka I{OK https://m.edsoo.ru/f2a34950

OI'C mos mxona https://myschool.edu.ru/ ;
DNEeKTPOHHBIA OAHK 3aJJaHUM JUIS OTICHKH
PesepBHOE Bpems 3 ($YHKIMOHAIBHOW TPAMOTHOCTH
https://fg.resh.edu.ru/;

bubnmnoreka [{OK https://m.edsoo.ru/f2a34950

OBILEE KOJIMYECTBO
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9 KJIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3iesioB U TeM Kontpoabubie IIpakTunueckue
n/n Bcero pecypchl
NPOrpamMMbl padoThI padoTbI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
IToBTopenue u ®I'UC mos mkona https://myschool.edu.ru/ ;
11 yriyoJieHue 3HaHUN 5 1 DNCeKTPOHHBIN OaHK 3aJaHui JJIs1 OICHKH
' OCHOBHBIX Pa3/IeJIOB Kypca ¢byHKIHoHanbHoM rpaMoTHocTH https://fg.resh.edu.ru/;
8 Kiacea bubnuoreka L{OK https://m.edsoo.ru/f2a34950
OCHOBHBIE @®I'MC mos mkona https://myschool.edu.ru/ ;
19 4 DJNIEKTPOHHBIN OAHK 3aJJaHUIA JIS OILICHKH
' 3aKOHOMCPHOCTH 5 byHKIMOHANBHOM rpamMoTHOCTH https://fg.resh.edu.ru/;
XUMUYICCKHUX pEaKInn bu6mmoreka LIOK https://m.edsoo.ru/f2a34950
OJEKTPONITHYECKAS ®T'UC mos mkona  https://myschool.edu.ru/ ;
JUCCoranus. DNeKTPOHHBIA OaHK 3aJJaHUN TSI OTICHKH
1.3 8 1 1 g . .
XHUMHUYECKHE PEaKIiH B (yHKunoHansHOM rpamotHocTH https://fg.resh.edu.ru/;
PACTBOPAX bu6moreka IIOK https://m.edsoo.ru/f2a34950
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
O6111as XapaKTepUCTHKA OT'UC mos mikomna  https://myschool.edu.ru/ ;
21 4 1 DNeKTPOHHBIN 0aHK 3aJaHui ISl OLEHKU
' XUMHHUCCKHX 5TCMCHTOB byHKIMOHANBHO# rpamMoTHOCTH https://fg.resh.edu.ru/;
VIHA-rpymmsL. I'aoreHst Bubsmoreka LIOK https:/m.edsoo.ru/f2a34950
OO01mas xapakTepuCTHKa ®I'MC mos mkona https://myschool.edu.ru/ ;
29 XUMHUYECKHUX DIIEMEHTOB 6 DNeKTpOHHBIN OaHK 3a/laHHi JIJIsl OIIEHKU
' VIA-rpymms. Cepa u eé byHkIMoHANBHOM rpamMoTHOCTH https://fg.resh.edu.ru/;
T — bubmuoreka I{OK https://m.edsoo.ru/f2a34950
2.3 OO1mas xapakTepuCTHKA 7 1 ®I'MC mos mkoma https://myschool.edu.ru/ ;
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XUMHUYECKHUX JJIEMEHTOB
VA-rpynrsl. A30T,
dbocdop 1 UxX CoeTMHECHUS

DIIeKTPOHHBII OAHK 3aIaHUI TS OLICHKH
byHKIMOHANBHOI rpamMoTHOCTH https://fg.resh.edu.ru/;
bu6mmoreka LIOK https://m.edsoo.ru/f2a34950

OO0mast xapakTepuCTHKA
XHUMHYECKUX 3JICMEHTOB

2.4 IVA-rpynmel. Yriaepon u 8
KpPEMHUU U UX
COC/IMHECHHUS

®OI'MC mos mkona  https://myschool.edu.ru/ ;
DJIeKTPOHHBIN OaHK 3aJaHUi IS OLIEHKH
byHKIMOHANBHOM rpamMoTHOCTH https://fg.resh.edu.ru/;
bubnmoreka [{OK https://m.edsoo.ru/f2a34950

Hroro mo pazueny 25

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

OO01ue cBONMCTBA
3.1 4
METAJUIOB

Baxwneiinue metamisl 1
3.2 16
UX COEIMHEHUS

Hroro mo pazueny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

BemectBa u maTepuansl B

@®I'MC mos mkona https://myschool.edu.ru/ ;
DNeKTPOHHBIA OaHK 3aJJaHUN TSI OTICHKH
byHKIMOHANKHOM rpamMoTHOCTH https://fg.resh.edu.ru/;
bubnmoreka [{OK https://m.edsoo.ru/f2a34950

®I'C mos mkona https://myschool.edu.ru/ ;
DNeKTPOHHBIA OaHK 3aJIJaHUM TSI OTICHKH
byHKIMOHANBHOI rpamMoTHOCTH https://fg.resh.edu.ru/;
bubmuoreka I{OK https://m.edsoo.ru/f2a34950

OI'C mos mxona https://myschool.edu.ru/ ;
DJIEKTPOHHBIN OAHK 3aJJaHUIA SIS OLICHKH

4.1 JKU3HU YeJIOBeKa 3 ¢yHKIHOHANBHOM rpamoTHOCTH https://fg.resh.edu.ru/;
bubnmoreka [{OK https://m.edsoo.ru/f2a34950
Hroro 1o pasneny 3
OI'C mos mkona  https://myschool.edu.ru/ ;
DJIEKTPOHHBINA OAHK 3aJIlaHUM [T OLICHKH
PeszepBHoe Bpems 3

¢byHKIMOHANBEHOU TpamMoTHOCTH https://fg.resh.edu.ru/;
bubmuoreka I{OK https://m.edsoo.ru/f2a34950
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

e Xumusa.8 Kkimacc: yueOHHMK Juis  00IIeoOpa3oBaTe/bHBIX  OpraHu3anuii  /
I'.E.Pym3utuc, ®.I'.®enpaman. —7-¢ uzn. — M.: [IpocBernienue;

o Xumusa.9 Kkimacc: ydeOHMK Juis  00IIeoOpa3oBaTeNbHBIX — OpraHu3anuii  /
I''E.Pym3uruc, ®.I.®enpaman. —5-e usa. — M.: IIpocsemienue.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

e Xumwus.8 Kimacc: ydeOHUK 11 oOeoOpazoBarenbHbix opranu3anuii / I.E.Pyn3utuc,
O.I". ®enpaman. —7-e u3a. — M.: [IpocBemienue;

o Xumua.9 xkmacc: y4eOHWUK It 00mEeoOpa3oBaTEeNbHBIX  OpraHM3amuid  /
I'.E.Pym3urtuc, ®.I.®enpaman. —5-e u3g. — M.: [Ipocenienue;

e Xumusa. [lupaktuueckuii Matepuan. 8-9 kijaccel: mocobue AN ydyuTeneu
obmieoOpazoBarenbHBIX yupexaeHuii / A.M. Panenkuii. — 3-e uzn. — M.: [IpocBemenue;

e Jlunaktuuyeckue marepuansl mo xumuu: 8 kinace. ®I'OC / O.FO. 'onuapyk. — M.:
N3narenbcTBO «OK3aMeH»;

o Xwumus: 8-if xnacce : 3amaunuk / A.H. JIéekun, H.E.Ky3nenoBa. — 9-¢ usnm.,crep. —
M.: IIpocBelienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e OI'UC mos mkona https://myschool.edu.ru/ ;

e DJIEeKTPOHHBIN OaHK 3aJaHUi IS ONIEHKH (PYHKIIMOHATIBHOMN IpaMOTHOCTH
https://fg.resh.edu.ru/;

e butGmmoreka [1OK https://m.edsoo.ru/f2a34950

o denepaybHBIA HHCTUTYT TEJarOTHUECKUX U3Mepenuit https:/fipi.ru.
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