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MNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHHM Ha YypOBHE OCHOBHOTO oOmIero oOpa3oBaHHUS COCTaBlieHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIETrO
obpasoBanus, npeacrabieHHbpx B PI'OC OO0, a Takke Ha OCHOBE (eaepalibHON paboueit mporpamMmsl
BOCIIMUTAHUS M C y4ETOM KOHIICTIIIUU IMPETOJaBaHUsl y4eOHOro mpeaMera «XUMHUs» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit @enepanum.

[TporpamMma mo XuMuu Ja€T MPEACTABICHUE O LEJSAX, OOIIeH CTpaTernu OOy4YeHHsI, BOCIUTAHUS H
pa3BUTHS OOYYaIOIIMXCS CPEACTBAMH y4eOHOro MpeaMeTa, YCTaHABIMBAeT 00s3aTelbHOE IpeIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT pacHpelielieHue €ro Mo KjaccaM M CTPYKTYpUpOBaHHUE IO pas3zaesiaM U
TeMaM MpPOrpaMMbl [0 XHUMHH, OIPEACNACT KOJIMYECTBEHHbIE M KAaYECTBEHHBIC XapaKTEPUCTHKU
COJIepXKaHusl, PEKOMEHIyeMYI0 MOCJIEeI0BATEIbHOCTh MU3YyUEHUS XUMHH C Y4ETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKM y4eOHOIro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJarommxcs,
ompeiessieT BO3MOKHOCTH TIPEeAMETa ISl peann3aiud TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOIl MporpaMmbl Ha YpOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHMsA, a Takke TpeOOBaHHM K
pe3yapTaTaM OOydYeHHs XMMHUH Ha YPOBHE I€Jiel W3y4deHUs MpeaMeTa WU OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATEJILHON IEATEIbHOCTH 00yYaIOIerocs 0 OCBOGHUIO YUeOHOTO COIePKAHMUS.

3HaHWE XWMHU CIY’)KAT OCHOBOW JUIsi (POPMUPOBAHUS MHPOBO33PEHHS OOYYAOIIErocs, €ro
IPEJCTaBICHU O MaTepUalbHOM EIMHCTBE MHpPA, BAXHYIO POJb WUrPaOT (HOpMUPYEMbIEe XUMHEH
MPEJICTABICHUS O B3aUMOIIPEBPAICHUSIX YHEPTHH B 00 IBOJIIOINHU BEIIECTB B MIPUPOJIEC, O MYTAX PEIICHUS
[II00aNBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPbEBOW, SHEPreTUUYECKON, MUIIEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, PoOIIeM 3IpaBOOXPAHEHUS.

N3yuenue xumunu:

CIIOCOOCTBYET pealM3allud BO3MOXHOCTEW JJIsi CaMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, € o01Iel U (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBINIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00Yy4aromuXcsi, HAaBBIKOB
UX CaMOCTOSATEIbHOW Y4eOHOW IesSTENbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEAOBATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B TOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHOU JIEATETLHOCTH;

3HAKOMHT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IIIAAa Ha
€JIMHCTBO TIPUPOIBI " YeJI0BeKa, SBJISICTCSI OTBETCTBEHHBIM ATaroM
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
MpUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30BaHUE 00YyJAIOIINXCS.

JlanHble HampaBieHHs B OOy4eHHU XMUMHUU OOECHEeuMBAIOTCS CreUU(pUKON coiepixaHus y4eOHOro
npeaMeTa, KOTOPhIN SBJsieTCs MeJarornuecky aaanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKW XMMHUU Ha
OIPEICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOCHHE
00yJaronMMuUCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATUA XHMHH, OCHOB HEOPraHWYECKOW XHUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTraHUYECKOU XUMUHU.

CtpykTypa cofepkaHusi MpOrpaMMbl TT0 XUMHUH c(POPMUpOBaHA HA OCHOBE CHCTEMHOTO IMOIX0Ja K
e€ n3ydennto. CozepxaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHIATHI O XUMUYECKOM JJIEMEHTE U BEIIECTBE U
CHUCTEMBI MOHATHH 0 XUMHUUYECKOU peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI MO MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUEHHUsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeAcTaBiIeHUN 00 AMEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B paCTBOPaX.

Teopernueckne 3HAHUS PacCMATPUBAIOTCS Ha OCHOBE YMIUPHUYECKHU TIOJYUYEHHBIX U OCMBICIEHHBIX
(dakToB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJTHOTO YPOBHS K APYrOMY, BHITIONHSS PYHKIIMHA OOBSICHCHUS
U TIPOrHO3UPOBAHMS CBOWMCTB, CTPOCHHMS M BO3MOXHOCTEM IMPAKTHUYECKOrO MPUMEHEHHUs U MOJy4YEHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MporpamMMmbl MO XUMHUHU CHOCOOCTBYET (POPMHUPOBAHHUIO NMPEACTABICHUS O XMUMHUYECKOM
COCTABJIAIOLIEH Hay4HOW KapTHHBI MHUPA B JIOTUKE €€ CUCTEMHOW MPUPOJBI, HEHHOCTHOIO OTHOLIEHUS K
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HAay4YHOMY 3HAHMIO M METOAAaM MO3HaHWsA B Hayke. VM3ydeHue XUMUM MPOMCXOAUT C NPHUBICUYECHHUEM
3HaHUH U3 paHee M3YUYEHHBIX y4eOHBIX MpeameToB: «Okpyxaomuil Mupy», «buomorus. 5—7 Kiaccel» u
«®Du3suka. 7 Kmacey.

[Tpu n3yd4eHUn XUMUHM TPOUCXOAUT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, ITPAKTUUYECKON JEATEIbHOCTH YEJIOBEKa U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOW KYJIbTYphl. 3afaya y4yeOHOTO NHpeAMETa COCTOMT B (DOPMUPOBAHMM CHCTEMBl XUMHUYECKUX
3HaHUW — BaXHeWIuX (aKTOB, MOHATHUN, 3aKOHOB M TEOPETHYECKHX IOJOKEHUH, JTOCTYIHBIX
00001IeHNT MHPOBO33PEHUECKOT0 XapakTepa, S3bIKa HayKd, B NPUOOMIEHWH K HAYYHBIM METOJaM
MO3HAHUS MPU M3YYEHUU BELIECTB W XUMHYECKMX peakuuid, B (DOPMHUPOBAHUM U PA3BUTUU
MO3HABATEJIbHBIX YMEHUNM W MX MPUMEHEHUU B Y4EOHO-TO3HABATEJIBHON M y4eOHO-HUCCIEI0BATENbCKON
JeSITeIbHOCTH, OCBOCHUHU TPABUII O€3011aCHOT0 OOpAIIEHHs C BEIECTBAMH B MIOBCETHEBHON YKHU3HU.

[Tpu u3yyeHUM XMMHUHU Ha YPOBHE OCHOBHOIO 00I1ero o0pa3oBaHUsl BaXHOE 3HAUYEHUE MPUOOpEH
TaKHe LENH, KaK:

—(dopMupoBaHNEe HMHTEJUIEKTYalIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K €amMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIICHUHN, CIOCOOHOW aganmTHpOBaThCsl K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM KU3HU;

— HalpaBJICHHOCTh O0YYEeHHS Ha CHCTEMaTH4YeCcKoe MPUOOIIEeHHE 00YJarOIIUXCs K CaMOCTOSTEIbHON
MO3HABATENILHON EeATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIMM MOTHBAIUIO U PAa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

—obecrieyeHne yCIoBUiA, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIOIIUMUCS ONBITA Pa3HOO0Pa3HOU
NESITEIbHOCTH, TIO3HAHUS U CaMOTO3HAHMSI, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIUH), UMEIOIINX
YHHMBEpPCAIbHOE 3HAYEHUE JIsl pA3JIMYHbBIX BUJIOB JI€ATEIbHOCTH;

—dopmupoBanue o6mel (yHKIIMOHATHLHOW U €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHUCIIE
YMEHHM OOBSCHATH U OLICHUBATH SBICHUS OKPYXKAIOIIETO MUPA, UCIIOJIb3Yys 3HAHUS U OIBIT, MOJTYYCHHbBIE
Py U3YUYCHUH XUMUU, TPUMEHSATHh WX IMPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >XM3HU W TPYAOBOMU
JIeSATEIbHOCTH;

—dopmupoBanre y 00y4aromMXCs T'YMAaHUCTUYECKMX OTHOILIEHUM, TMOHMMAaHUS LEHHOCTU
XUMUYECKUX 3HAHWM IS BHIPAOOTKH DKOJOTHYECKH IE€JIE€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIIOBOM
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOIHON CPEIBL;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHTAaHUIO Ha
OCHOBE YCBOEHMs OOLIEYETOBEUECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mHpoduis H
HaNpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHuU .

OOmiee YWCIO YacOB, OTBEAEHHBIX JUISI M3Y4YEHHMs] XUMUM Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanmus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
8 KJIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

ITpenmer xumuu. Ponp XxumMuM B KU3HU 4esloBeKa. XHMMHsA B CUCTEME HAayK. ena M BelIEeCTBA.
@dusnyeckue CBOWCTBAa BEUIECTB. ArperaTHoe cocTosiHue BemiecTB. IloHsATHE O MeTOJax IO3HAHUS B
xumun. Yucrele BemecTBa U cmecu. CrocoOsbl pa3zieneHus cMecei.

ATOMBI U MOJIEKYNbl. XUMHUYECKHE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3J1€eMEHTOB. lIpocTbie u
CJIOKHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeniecTB. OTHOcuTenbHas atoMHas Macca. OTHOCUTENbHAs MOJEKyJsipHas Macca. MaccoBas noms
XUMHYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonmnuectBo BemectBa. Monbs. MonsgpHas macca. B3auMmocBA3b KOIMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

dusnyeckue U XUMUYECKHUE SIBICHUA. XUMUYECKas peakuys U €€ NPU3HAKU. 3aKOH COXPaHECHMUs
Macchl BelIeCTB. XHUMHUYECKHe ypaBHeHusa. Kiaccupukanuus XUMHUECKHX pPEaKIUM (COeaUMHEHHUs,
pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOM NOCY0H, NMpaBujaMH padoThl B JabopaTOpuu U puémamu oOpalieHus
c 1abopaTopHbIM O0OpPYJIOBaHWUEM, HW3YYEHHE H ONHCAaHHE (PHU3MUECKUX CBOWCTB  00pa3IoB
HEOPraHMYEeCKUX BEIIECTB, HaOmofeHHe (Qu3Mueckux (IMJIaBlieHHWE BOCKa, TasHUE JIbAA, pacTHpaHHe
caxapa B CTYIIKE, KUIIEHUE U KOHJAEHCAIUs BOJbl) U XMMHUECKUX (TOpEHUE CBEYH, POKATMBAHUE METHOM
IPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KHUCJIOTOM) SIBIIEHMM, HAOMIOJEHHWE M ONHUCAaHHWE IPU3HAKOB
IIPOTEKaHUsl XUMUUYECKUX peaklui (pa3joKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTBI C XJIOPHUIOM
6apust, paznoxkenue ruapokcusa Meau (1) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeJe3a ¢ paCTBOPOM COJIU
meau (II), nsyuenme crnocoboB pasfeneHus cMeceii: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBAaHUE, BbIMIAPUBAHUE,
JUCTWIIIALMS, XpoMmarorpadus, MpoBeIeHHEe OUYMCTKU IOBAapEHHOW COJM, HAOIIOAEHHWE M OMNHMCaHUe
pe3yabTaTOB IMPOBEACHUS ONBITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENen
MOJIEKYJ (IIapOCTEPKHEBBIX).

BaskHeiilue npeacTaBuTe M HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. Cocra Bo3ayxa. Kuciaopon — aneMeHT u npoctoe Bemectso. Haxoxnenue
KHCIJIOpOJia B MpUpoJie, PU3NUECKHEe U XUMHUUECKHE CBOMCTBA (peakiuu roperus). Okcuasl. [Ipumenenue
kucinopoaa. CrnocoObl IMONy4yeHHs KUCIOpoJa B JIa0OpaTopuu W MpOMBIIUIEHHOCTH. Kpyrosopot
KHcaopojia B mpupojie. O30H — ajuioTpornHas MoaupuKalys KUCI0po/a.

TemoBoit 3 PexT XUMHUYECKON peaKuu, TEPMOXUMUYECKHE YPABHEHUSI, K30~ U SHAOTEPMUUYECKUE
peakuuu. TOIUIMBO: yroidb W MeTaH. 3arps3HEHUE BO3/yXa, YCHIEHHE MapHUKOBOTO »H(dexTa,
pa3pylIeHre 030HOBOIO CIIOSL.

Bonmopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Boxopona B MpHpoje, (pU3NYECKHe U
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTs! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cBoicTBa BoJbl. Boma kak pactBoputesnb. PactBopsl. HacklieHHbIE 1 HEHACKIIIICHHBIE
pacTBOpbl. PacTBOpMMOCTH BeliecTB B Boje. MaccoBas [0y BeLIECTBA B pAacTBOpe. XHUMHYECKUE
cBoricTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE W B KU3HM 4YelloBeKa. KpyroBopoT BOXBI B
npupojie. 3arpsa3HeHe NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudpukanus  Heopranuueckux  coeauHeHui.  Oxcunpl.  Knaccudukanus — OKCHAOB:
cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(poTepHble) M HecojeoOpasywoomue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okCcuaos.

OcnoBanus. Knaccudukamnust ocHOBaHMINA: IIENOYM M HEpacTBOpPUMBbIE OcHOBaHUs. HomeHknaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMi1. [lomyueHre oCHOBaHUH.

Kucnotsl. Knaccuduxanus kucinor. Homenkinatypa kuciotr. Ouszndeckue 1 XUMHUECKUE CBOMCTBA
kucnot. P aktuBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknarypa coneil. @usnueckrue U XuMudeckue cporctsa cosueil. [lonydyenue coneit.

I'eHeTnyecKas CBA3b MEXAY KJIAaCCAMHA HEOPTaHUYECKUX COCIUHECHUMN.



Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJeICHUEe COACp)KaHUS KUCIOpoJa B BO3/AyXe, TIOJIydeHHe, colOupaHue,
pacrio3HaBaHKUE U U3Y4YE€HUE CBOMCTB KMCIOPOa, HAOI0AeHNE B3aUMOACHCTBUS BELIECTB C KUCIOPOIOM U
yCIIOBUSL BO3HUKHOBEHHUSI M IPEKpALICHUS TOpeHus (Iokapa), 03HaKOMJIEHHE ¢ oOpa3laMu OKCHJIOB U
OIKCaHME UX CBOMCTB, NOIy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3yUEeHUE CBOMCTB BOJOPOA (TOpEHue),
B3auMojieiictBue Bogopoaa ¢ okcuaom wmeau (II) (Bo3MOXHO HCHONB30BaHUE BUCOMATEPHUATIOB),
HaOJroieHne 00pa3loB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIIEAOBAaHHE OCOOEHHOCTEH pacTBOPEHUs
BEILECTB C Pa3JINYHOM PaCTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOW J0JEHN
pPAcTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaylaMM (HaTpueM M KaibliieM) (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), MCCIEIOBAaHHE OOpa3l0B HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX
KJIACCOB, HAOJIIOJICHHE M3MEHEHHUS OKPAaCKH MHIMKATOPOB B PACTBOPAX KUCIOT M ILEJIOYEH, M3ydeHHE
B3anmojieiicteua okcuaa meau (II) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C MeTaUlaMH, peakLui
HEUTpaau3anuy, MOJIYyYeHHE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOIO METajula JIPYTUM U3
pacTBOpa COJIM, PEIIEHUE DKCIEPUMEHTAIbHBIX 3a1ad 10 TeMe «BaxHellue Kiacchl HEOPraHUYECKHUX
COCTMHEHUI».

Hepuonuveckuii 3akon wu Ilepuoamyeckasi cucrema xumMudeckux 3jgementos JI. H.
MenpesneeBa. Crpoenne aToMoB. XHMHYeCKasi CBfA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbBIE
peaKkuuu

[lepBble MOMBITKM KiIacCH(UKAUN XUMHUYECKUX dJeMeHTOB. [loHATHE O rpymmax CXOIHBIX
9JIEMEHTOB (ILIEJOYHbIE M IIEJOYHO3EMENbHbIE METAUIbl, TaJOr€Hbl, MHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHJIBI U TUIAPOKCH/IBL.

ITepuognueckuii 3axkoH. Ilepmonmueckas cucrema xumuueckux siemeHToB J[. WM. Menneneesa.
Kopotkonepuoanas u anuaHOTIEpHoHas Gopmel [leproanyeckoll CUCTEMBI XUMHUYECKUX AJIEMEHTOB /1.
N. Menpneneesa. Ilepuoast u rpynnsl. @u3ndeckuil cMbICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpUoia U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aromMHbIX saep. M3oronel. OnexkTpoHbl. CTpoeHHME 3IEKTPOHHBIX
0o0oouek atomMoB mepBbIX 20 xuMuyeckux seMeHToB [lepuommueckoit cuctemsr . Y. Menneneena.
XapakTepUCTUKa XMMHMUYECKOTO DJJIEMEHTa 10 ero mnonoxeHutro B Ilepumoguueckoin cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paauyca aTOMOB XHUMHYECKHX DJEMEHTOB, METAUNINYECKUX M
HEMETAJUTMYECKUX CBOMCTB IO TPyNIaM U Mepruoiam.

3nauenue Ilepumonmyeckoro 3axkoHa u lleproanueckoil CHCTEMBI XMMHYECKHX JJIEMEHTOB JUIS
pa3BuTHs Hayku U npaktuku. [[. . MenneneeB — yd€HbIN U TpaXAaHUH.

Xumnueckasi cBs3b. KoBajeHTHas (HOJsipHAs W HEMOJSpHAs) CB3b. DJIEKTPOOTPULATEIBHOCTD
XUMHUUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okucneHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccel oxucieHus wu
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe 00pa3lloB BEUIECTB METAJUIOB M HEMETANIOB, B3aWMOJEWCTBHE THAPOKCHAA IIMHKA C
pacTBOpamMH KHCJIOT W LIEJIOYEH, MPOBEJEHHUE OIBITOB, WIUIFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKuil (rOpeHue, peakiuu pa3oKeHus, COSIUHEHNS).

Mesicnpedmemmuwie ceasu

Peanuzanus MeXINpeaMETHBIX CBSA3€M NMPU HW3yYEHUH XHMHMHM B 8 KJIACC€ OCYIIECTBIIAECTCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUH, SBIISIOUIMXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO01e ecTecCTBEHHO-HAayUHbIE MMOHATHS: HayuyHbIH (pakT, rUmoTesa, TeOpus, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(pUKaLUs, MEePUOJUYHOCTb, HAOIIOJEHHE, 3KCIEPUMEHT, MOJEIMpPOBAaHUE, U3MEpPEHHE, MOJEIIb,
SIBJICHHUE.

®uznka: mMarepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, NOH, HYKIIUA, U30TOMNBI, PaAHOAKTUBHOCTD,
MOJIeKYJa, 3JEKTPUYECKUN 3apsijl, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, Tas,
(Gu3nuecKkne BeIUYHHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpanbl, TOPHBIE TOPOABI, IOJE3HBIE HMCKOTAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.



9 KVIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuil 3akoH. llepuogmyeckas cucrema xumuyeckux syeMeHTtoB [[. M. Menneneesa.
CrpoeHue aTomMoB. 3aKOHOMEpPHOCTHM B H3MEHEHUU CBOWCTB XHMHMYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kajlus, KaJblUsi MU HX COECIUHEHUH B COOTBETCTBUU C IIOJIOXKEHHEM 3JIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUAbI XUMUYECKOM CBsI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHMMHUYECKHE CBONCTBA BEIICCTB,
OTHOCSIIUXCA K PA3IMYHBIM  KJIacCaM HEOPraHMYECKUX  COEIMHEHUM, TEHEeTHYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKUX pEaKIHUi MO pa3iuyHbIM MpU3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEIIECTB, 1O TEIUIOBOMY 3((eKTy, M0 HM3MEHEHHIO CTENeHEH OKHCICHHUS
XUMHYECKHX 3JEMEHTOB, MO0 OOpaTHMMOCTH, MO YYacCTHIO KaTajau3aropa). JK30- U IHAOTEPMHUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[TonsiTrie 0 ckOopocTH XUMHUECKOH peakiuu. [lonsaTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsiTHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o karamuze. Ilonsarue o
XUMUYECKOM paBHOBeCUHU. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMMHMUYECKOW pEaKkUMH U IOJIOKEHUE
XUMHUYECKOI'O PAaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc OKUCIIUTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHUE YpaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C
HCIIOJIb30BaHUEM METOa IEKTPOHHOTro OaaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCcCOIMalUu BEIIECTB C Pa3IMUHBIMU BUJAMU XUMUYECKOW CBs3U. CTeNeHb IUCCOLUALUU.
CuibHBIC U c1a0bIe DJIEKTPOITUTHL.

Peakiun uoHHOro oOMeHa. YCIIOBHS MNPOTEKAaHUS pPEaKUUid HOHHOTO OOMEHa, TOJHbIE H
COKpallEHHbIE HOHHBbIE YypaBHEHMs peakuuil. CBoOMCTBa KHUCIOT, OCHOBAaHUH U COJIEH B CBETE
MPEJICTaBICHUI 00 AIIEKTPONUTHYECKON nucconnanuu. KauecTBeHHBIE peakuuud Ha HOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB — METAJIOB U
HEMETaJUIOB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATPUA), UCCIETOBAaHHE 3aBHCUMOCTH
CKOPOCTM  XMMMYECKOM  peakuMu OT  BO3JEHCTBUS  pa3iMYHBIX  (DaKTOpPOB,  HCCIEIOBAaHUE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca AMCCOLHUAMM KHUCIOT, MIeloded u cosei
(BO3MOKHO MCIIOJIb30BAaHME BMJEO MATEpUANIOB), MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUs peakluii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 0oOpa3oBaHUE BOJbI),
OTIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHue, peakiiuu
pa3ioKeHusl, COEAMHEHMsI), PACIIO3HABaHWE HEOPTaHWYECKUX BEIIECTB C IMOMOIIbIO KaueCTBEHHBIX
peakiMii Ha MOHBI, pEIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE CTENEHH
okucnenus. CTpoeHrne u (puU3NUeCKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMUYECKHUE CBOMCTBA
Ha TpuMepe XJiopa (B3auMOACHCTBUE C MEeTalllaMH, HEMEeTalUlaMy, 11eno4aMu). XiaopoBoaopoa. ConsHas
KHUCJIOTa, XMMHMYECKHE CBOMICTBa, MOJIydeHHE, NpuUMeHeHue. JleficTBue Xjopa M XJOpPOBOJOpOJa Ha
OpraHM3M 4YesoBeka. BakHelIne XJI0pUabl U UX HAXO0KJIEHHUE B IIPUPOJE.

OO6mas xapaktepuctuka 371eMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M CEPHI.
AnnotponHbie MOIU(DHUKAIIMN KUCIOPOIa U Cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOEHHUE,
¢u3nueckne U XxuMudeckue cBoictBa. OKCHABI cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHIOB. CepHas
KHUCIoTa, (U3NYeCKWe W XHUMHUYECKHe CBoicTBa (OOmMe Kak NpeACTaBUTeNs Kilacca KHUCIOT |
cneunduyeckre). XUMHUYECKHE pEaKIMH, JeKalldue B OCHOBE MPOMBIIIICHHOTO CIOCO0a MOTydeHUs
cepHOM KHUCIOTHI. [IpumMeHenne cepHoil KucaoThl. COJIM CEpHOM KHUCIOTHI, KAUYECTBEHHAs pEakius Ha
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cynbdat-noH. Haxoxaenue cepbl U €€ COeTUHEHUN B IPUPOC. XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH
Cpeabl COCIMHEHUSIMU Cepbl (KUCIOTHBIE NOKIH, 3arps3HEHHE BO3IyXa U BOAOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUSI.

OO6mast xapaktepuctuka 3yeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEepPHBIC
CTENEHH OKHUCJICHMs. A30T, pacHpoCTpaHEeHUE B MpUpoae, (PU3MYeckue MU XUMHYECKHE CBOICTBa.
KpyroBopor a3zora B mpupoae. AMMHUAK, e€ro (U3NYECKHE M XMMHUYECKHE CBOMCTBA, MOJYYEHUE H
npuMmenenue. Coau aMMOHMS, MX (U3NYECKHUE U XHMMHUYECKHE CBOICTBa, mpumMeHeHue. KauecTBeHHas
peakiysi Ha WOHBI aMMOHHs. A30THas KHCIOTa, €€ moyiyuyeHue, (PU3nYecKrue U XUMHUYECKHE CBOMCTBA
(obmue Kak MpencTaBUTENs Kilacca KHCIOT W crneuuduueckue). VcmonbzoBaHue HUTPATOB M COJei
aMMOHHSI B KadyecTBe MHHEpAIbHBIX YAOOpeHUH. XUMHUYECKOe 3arpsi3HEHHE OKpYXKaloulel cpeibl
COCAMHEHUSIMU a30Ta (KUCIOTHBIC OKAM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOoAo&MOB). Docdop,
ajutoTporHble Moaudukanuu docdopa, Guznueckrne U xumuueckue corcta. Oxcupn dochopa (V) u
docdopHas kuciora, GuU3MUECKHE U XUMHYECKHE CBOMCTBA, moiydeHue. Mcmonw3oBanue (ocdaToB B
KayeCcTBe MUHEPAIbHBIX y100pEHUI.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymmbl. OcoOOEHHOCTH CTPOSHHUsST aTOMOB, XapaKTEPHBIC
CTETIeHH OKUCJICHMS. YTIEpO, alIOTpONHbIe MOAU(UKALINY, PACIPOCTPAHEHHUE B MIPUpOJIe, PUBNIECKUE
U XuMmMudeckue cpoiictBa. AxncopOuusa. Kpyroeopor yrinepoga B mpupoje. OKcuIbl yriaepoaa, HxX
dusnyeckne M XMMHUYECKUE CBOWCTBA, JACWCTBHE HA JKHBbIE OPTaHU3MBI, MOJIyUYCHHE U TPUMEHEHUE.
Dkojoruyeckue npoOieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoza (IV), runore3a rinodanbHOr0 MOTEIUIEHUS
KIIUMaTa, TapHUKOBBIN 3 PeKT. YroapHas KUCIOTa U €€ COMu, X (PU3NYeCKre U XUMUYECKUE CBOMCTBA,
nojiyueHue U npuMmeHenue. KauecTBeHHas peakuust Ha kapOoHaT-noHBI. Mcrosb3oBaHue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHA OO0 OPraHMYECKHUX BELIECTBAX KaK O COEJAMHEHHUAX yriepojaa (MeTaH,
9TaH, TUJICH, alleTUJICH, 3TaHOJI, INILEPHH, YKCyCHasi KuciaoTa). [IpupoHbie MICTOUHUKH YTIIEBOJOPOIOB
(yromp, TpUPOAHBIA Tra3, HE(PTH), NPOAYKTHI HX nepepadoTku (OeH3WH), WX poib B OBITY U
OPOMBIIITIEHHOCTH. [IoHATHE O OMOJOrMYeCKH BaXKHBIX BEIIECTBaX: JKHUpax, OeiKkax, yriaeBoJax — M UX
pOJIN B )KM3HU YeoBeKka. MaTepruaabHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COEIUHEHUH.

KpemHuuii, ero ¢usnyeckue M XMMHUYECKHE CBOMCTBA, MOJydyeHUE M NpuMmeHeHHe. CoeluHeHUs
KpemMHusi B mnpupoje. OOmue mnpexacrasieHuss o6 oxcuae kpemHus (IV) um kpeMHHEBOM KHCIOTE.
CunMkartel, UX UCHOJb30BaHUE B OBITY, B IMPOMBIIIJIEHHOCTH. Ba)kHelne cTpouTeNbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, kene300eToH. [IpobimeMbr 0Ge30mMacHOr0  MCMOIL30BAHUS
CTPOUTENBHBIX MaTEPHUAIOB B IIOBCEHEBHON XKHU3HHU.

Xumuueckuii IKcnepumenm:

u3yyeHHe OoO0pa3ll0oB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, TPOBEJEHHE
Ka4eCTBEHHBIX pEaKIWii Ha XJIOPHUA-UOHBI W HAOIMIOJACHWE TPU3HAKOB WX NPOTEKAHUS, OIIBITHI,
oTpaxkaromue (u3MyecKue M XUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BUAEOMATEpUATOB), O3HAKOMJIEHME C oOpa3liaMu XJOpUIOB  (TaJlOT€HUIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEPHAIIOB),
HaOJII0/IeHue Tmpolecca OOyTrJIuMBaHUS caxapa IMOJ| JeWCTBUEM KOHIEHTPUPOBAHHON CEPHON KHCIOTHI,
U3y4eHHEe XUMHUUECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, IPOBEACHNE KaUeCTBEHHON peakiuy Ha
cynb(haT-uoH W HaAOIIOJIeHHEe MpU3HAaKa e€ MPOTEKAHMs, O3HAKOMJICHHE C (U3NYECKUMHU CBOMCTBaMH
a3ota, ¢pochopa U UX coeMHEHUN (BO3ZMOKHO UCIOIb30BAHNE BUAEOMATEPHAIIOB), 00pa3liaMu a30THBIX U
dbochopHBIX ymOOpeHUid, ModydyeHue, COOMpaHHWe, paclio3HaBaHWE W W3y4YeHHWE CBOWCTB aMMHUaKa,
IPOBE/IEHUE KAYECTBEHHBIX peakIUil Ha MOH aMMOHUS M (ocdarT-HOH M M3Yy4YEeHHE TPHU3HAKOB HUX
IPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), U3yYeHHE MOJETIeH KPHUCTAIIMUECKUX PeHIETOK anMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MIPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTUBOTrasa, MojiydyeHue, coOupaHue, paclo3HaBaHHE M HW3yuyeHHE CBOWCTB YIJIEKHCIIOTO
ra3a, MpoBeJIeHUE KAYECTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-MOHbl M M3yY€HUE MPU3HAKOB HX
NPOTEKaHUs,  O3HAKOMJIEHHE C  MPOAYKIMEH  CHJIMKATHOM  MPOMBINUICHHOCTH,  pEIICHUE
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BajkHel1e HeMeTalIbl U UX COSIUHEHUSI.

MeTanjibl M MX COeIMHEHHUs!

OO0mmas xapakTepuCTHKa XMMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHWU HUX TIOJIOXKEHUS B
[Tepuoanueckoit cucteme xumuueckux snemeHtoB J[. M. MenneneeBa u crpoenus aromoB. CTpoeHue
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MeTauIoB. MeTammnyeckasl CBsI3b M METAIMYECKas KPUCTAJUIMYECKass PEIETKA. DIEKTPOXMUMHUYECKUI
psAA HampspkeHHH MeTaisioB. (DHU3MYECKWe W XHMMHYECKHE CBoWcTBa MeraiuioB. OOmue crnocoOsl
nojiyueHus: MetajuioB. [loHsTHE 0 KOPPO3UM METANIIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOPPO3UHU.
CmnaBsl (CTasib, YyryH, TIOPAIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[[{emounble MeTamibl: mosioxkeHue B Ilepuonnueckoil cucTeMe XUMHUYECKHX 3eMeHTOB /.
W. MenneneeBa, cTpoeHUE UX aTOMOB, HaXOXKEHHUE B Npupoze. Puznueckne 1 XMMUUYECKHE CBOMCTBaA (Ha
npuMmepe HaTpus U Kaius). OKCUIbI U TUAPOKCHIBI HATpUs U Kaius. [I[puMeHeHue menoYHbIX METalioB U
UX COEIUHEHHI.

[[{emouHo3emMenbHBIE METAJUIBI MArHUd M KajdbUui: mosnoxkeHue B Ilepuogmyeckoit cucreme
xuMuueckux 3yeMeHToB Jl. . MenzeneeBa, CTpoeHHE UX aTOMOB, HaX0XJAeHUE B pupoae. Pusnueckue
U XMMUYECKHE CBOMCTBA MarHus M Kaiplus. BaxHelme coenvHEHUs KaibLUs (OKCUA, THIPOKCU],
conu). KEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoguueckoii cucreMe xumudeckux snemeHTos Jl. M. Menneneesa,
CTPOCHHME aToMa, HaxOoXJAeHWe B Mnpupoae. Pu3NuecKMe M XUMUYECKHE CBOWCTBA ANFOMHUHUSL.
AmdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUSI.

Kenezo: nonoxenue B llepuogumyeckoit cucreme xumuueckux snemeHToB [[. WM. Menzaeneesa,
CTpPOCHHE aTOMa, HaXOXJeHue B mpupoje. Pu3nyeckue U XUMHUECKHE CBOMCTBa xkeie3a. OKCuubl,
ruapokcuabl 1 comu xenesa (I1I) u sxenesa (I1I), ux cocras, cBOICTBa U MOTy4YEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ oOpa3laMy METaUIOB U CIJIAaBOB, UX (U3MYECKUMHU CBOMCTBAMH, H3y4YCHHE
pe3yJabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUS OKCHA KaldbI[Usl U HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
UCCIIEJOBAaHUE CBOMCTB KECTKOM BOJBI, IIpollecca TOPEHUs JKele3a B KUCIOpoJe (BO3MOMKHO
HCIOJIb30BaHNE BUIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbIUsl, ATIOMUHUS, IIMHKa, xkene3a (I1) u xenesa (II1), meau (I1), HaGMrOICHUE W ONTMCAHKE MTPOIIECCOB
OKpalllMBaHUsl TUIAMEHW HMOHAMU HaTpus, Kamus W Kajblus (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeI0BaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCH]IA ATIOMUHUS M TUIPOKCHUIA IIUHKA,
pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelne MeTaibl ¥ UX COSIUHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u MaTepuainsl B IOBCETHEBHOM XKM3HU 4eJI0BEKa. be3omacHoe HCIonb30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBast moMoIIb NPU XUMUYECKUX 0KOTaX U OTPaBICHUSIX.

XUMHUECKOEe 3arpsi3HEHNE OKPY>KaIoLIel cpenibl (MpeenbHas JomycTUMasi KOHIIEHTPAIUs BEIECTB,
nanee — [1/1K). Poabs XxuMuu B pelieHMH 3KOJI0TMYECKUX IpooIieM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAJIJIOB, TOJIMMEPHBIE MaTepUaJIbl).

Mesicnpedmemmuwie ceasu

Peanuzanus MeXnpeaIMeTHBIX CBA3€H IpU M3yYEeHUH XMMHHM B 9 KIlacCe OCYILIECTBISETCS 4epes
UCTIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHMA, TaK M MOHSATHH, SBISIOUIMXCS CUCTEMHBIMU
JUTSL OT/IETIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO011e ecTecCTBEHHO-HAayUHbIE MMOHATHS: HayuyHbIH (DaKT, rUMOTE3a, 3aKOH, TEOpUsl, aHATIU3, CUHTE3,
KJIacCU(UKaLUs, MEePUOJUYHOCTb, HAOIIOJEHHE, 3KCIEPUMEHT, MOJEIMpPOBAaHUE, U3MEpPEHHE, MOJEIb,
SIBIICHUE, TAPHUKOBBIN 2 (DEKT, TEXHOTOTHsI, MaTEPHUATIBI.

®uznka: mMatepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIINUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIeKYyJa, JJIEKTPUYECKUN 3apsiyl, NPOBOJHHMKH, IOJYIPOBOJHUKH, JAUIIEKTPHUKH, (POTOIIEMEHT,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHME BEIeCTBA, ra3, pacTBOp, pPacTBOPHUMOCTH,
KpUCTaNINUecKas pemeérka, CIUIaBbl, (U3UYECKHUE BEIWYMHBI, EIUHHIBI H3MEpPEHHs, KOCMHUYECKOe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

Buonorusi:  ortocunres, npixanue, Ouocdepa, HIKOCHCTEMA, MHUHEpAJbHBIE  yI0OpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadusa: armoctepa, ruapochepa, MUHEpasbl, TOPHbIE MHOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrPaMMbl OCHOBHOI'O OOIIEro 0Opa30BaHUsl JOCTHUTAIOTCS B
xoJie OOyueHHs] XMMHU B €JMHCTBE Y4YEOHOH M BOCIMTATEIBHOW JAEATEIBHOCTH B COOTBETCTBUHU C
TPAJULMOHHBIMH  POCCUHCKHMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH,
NPUHATHIMU B 00IIECTBE MTPABUIAMHU U HOPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHUS,
CaMOPa3BUTHUA U COLIMATM3ALMH 00yYarOIINXCSL.

JIM4HOCTHBIE pE3yNIbTAaThl OTPAXKAIOT IOTOBHOCTH OOYYAIOLIUXCS PYKOBOJICTBOBATHCS CHCTEMO
HO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH U PACHIMPEHUE OIbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM UHCIIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHHUS] K OTEYECTBEHHOMY KYJbTYpPHOMY, MCTOPUYECKOMY M Hay4dHOMY
HACJIe/INI0, TOHUMaHMsI 3HAUYEHUs] XUMUYECKOM HayKH B KH3HU COBPEMEHHOIrO OOIIEecTBa, CIOCOOHOCTH
BJIAJETh JIOCTOBEpHOW WH(pOpMAIMEd O TEePEeNOBBIX JOCTHKCHUAX M OTKPBITHSIX MHPOBOW U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IPEJCTABICHUS O COLMAIbHBIX HOPMAax M MPaBWIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJUJIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEI0BATEIbCKOM, TBOPUECKON
U JIpyTUX BHJAX JEATENBHOCTH, TI'OTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JesATEeIbHOCTH NpU
BBIMIOJTHEHUM Y4YE€OHBIX, [TO3HABATEJIbHBIX 33/1a4, BBIMOJIHEHUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JaHUU
y4EOHBIX MPOEKTOB, CTPEMJICHHsS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOH yuyeOHOM
JIeSITEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IOBEJEHUWE M IOCTYNKM CBOMX TOBApUUIEH C IMO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIA OCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHUYECKUE NPEICTABICHUS O BELIECTBE M XMUMMUYECKON DPEAKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJIAIOIINE OCHOBY ISl IOHMMAaHUS CYLIHOCTU HAay4YHOU
KapTUHBl MHpa, MPEACTaBIE€HUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS HPUPOJBI, B3aWMOCBSA3SIX
YyeJloBeKa ¢ MPUPOIHON cpesioi, O poIv XMMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTENH;

MO3HABATENIbHbIE MOTUBBI, HAllpaBJIEHHbIE HA MOJYYEHHUE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOAUMBIE
JUist OOBSICHEHUS HaONIO/IaéMBIX MPOIIECCOB M SIBJICHUM, IO3HABaTEeNbHOM, HWH(POPMAIMOHHON U
YUTATEJIbCKOM KYyJIbTYpbI, B TOM YHCJIE HaBBIKOB CaMOCTOATENBbHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHI0 U I[I03HAHUIO, JI0003HATENbHOCTh, T'OTOBHOCTH U CIHOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOH W HCCIEOBATENbCKON JeSITebHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHs 00y4YeHHUsI B lalbHeHIIEeM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE IEHHOCTU >XU3HH, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3I0pOBBIH 00pa3 >KM3HM, OCO3HAHUE IOCIEACTBUN M HENPUATHE BPEIHBIX MPUBBIYECK (YIOTpeOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KypeHUs), He0OX0IMMOCTH COOJIOIEHHS MpaBUil 0€30MaCHOCTH IPU 00paIIeHNH C
XUMHUYECKHMH BEIIECTBAaMH B OBITY U peaibHON )KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpeC K MPAKTHUYECKOMY HM3Y4EHHUIO Mpodeccuil u Tpyaa pa3IudHOro poja, yBaXXeHHue K TpyAy U
pe3ynbTataM TpYAOBOH AESITENbHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUU MO
XUMHH, OCO3HAHHBIA BBIOOP HHAMBHIYaTbHON TPAaeKTOPUU TMPOJOJIKEHUS O0pa3oBaHMUA C Y4ETOM
JUYHOCTHBIX HMHTEPECOB MU CIOCOOHOCTH K XHMMHHM, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCIIEIIHOM MpO(eCcCHOHANBHON EATENIbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHH, T'OTOBHOCTb
alalITUPOBAThCs B MPO(ECCHOHANBHOM cpelie;

6) 9IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU L[E1eCO00pa3HOe OTHOIIEHUE K IPUPOJE KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBaHMS, MOHMMAaHUE LIEHHOCTH 3J0pOBOTO M Oe3omacHOro oOpas3a KHM3HHM, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICUXMUYECKOMY 370pPOBBIO, OCO3HAaHHE IIEHHOCTH
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coOuro/IeHHsI MpaBU OE30MacHOr0 TOBEACHUs NpU paboTe C BELIECTBAMH, a TAKKE B CUTYalUsX,
YIPOKAOLIUX 340POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHSTh 3HAHUA, IOJy4aeMble NPU HM3YyYEHUHM XUMHHU, JJI pelIeHHs 3anad,
CBSA3aHHBIX C OKPYXKAlOLIEed IPUPOJHOM CPENOM, JJI IOBBILICHUS YPOBHS 3KOJIOTMYECKOW KYJIBTYpHI,
OCO3HAHMsI TJI00aJBHOIO XapakTepa HKOJOTMYECKUX MpoOJeM M MyTed MX pELIeHHs IOCPEICTBOM
METOJI0OB XHMMMH, 3KOJIOIMYECKOIO MBIIUICHNs, YMEHHs PYKOBOJCTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHUKaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeAMETHBIX pe3yJAbTaTOB BBIACHSAIOT 3HAUYMMBbIE s (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIlIeHAYyYHbIE TOHATUSA (3aKOH, TEOPHsl, MPUHLMUII, THIIOTe3a, (PakT, cucrema, Mmpolecc,
OKCIEPUMEHT M JAPYroe.), KOTOpPhIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax H
MO3BOJIAIOT Ha OCHOBE 3HAHUI M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEICTABICHHUE O IEJIOCTHON HAYyYHOH
KapTUHE MHUpa, W YHUBEpcajbHble ydeOHble JelcTBUs (MTO3HABATENIbHBIC, KOMMYHHUKATHUBHBIC,
PErylaTUBHBIE), KOTOpble oO0ecneurnBalOT (HOPMHpPOBAHHE TOTOBHOCTH K  CAaMOCTOSTEIbHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YU€OHOH eSTETLHOCTH.

IMo3naBaTebHbIe YyHHBepPCAJIbHbIE yUeOHbIE AeiiCTBHS

ba3oBble JlornyecKue aeiicTBHS:

YMEHUSI KCIIOJIb30BaTh MPHEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHWUW: PACKPHIBAThH
CMBICTT XMMUYECKUX IMOHATHH (BBIICTATh WX XapaKTEepPHBIC TPU3HAKU, YCTAHABIIMBATH B3aMMOCBS3b C
JPYTUMH TTOHSTHSIMH ), UCTIOB30BATh TIOHATHUS JUIsl OOBSICHEHHUS OTICIBHBIX (DAKTOB U SBIICHHIA, BBIOUPATH
OCHOBaHUS W KpHUTEPHH JUIS KIACCU(PUKANUU XUMHUYCCKUX BEIIECTB M XHMHUYCCKUX pEaKIUH,
YCTaHABJIMBATh TPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIY OOBCKTAMU HW3y4YCHHsI, CTPOHMTH JIOTHYCCKHE
paccyxacHus (MHAYKTUBHBIC, IEAYKTUBHBIC, TI0 aHAJIOTHH), IeIaTh BHIBOIBI M 3aKITFOUCHHS,

YMEHHE TPUMEHSATh B TPOIECCe TO3HAHUA TOHATUS (IpEeaIMETHbIE U MeTallpelIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yeMbIe B XUMHUH, ITPEOOPa30BHIBAThH ITUPOKO MTPHUMEHSICMBIS
B XUMHUH MOJIENbHBIE TIPEJCTABICHUS — XUMHUECKUN 3HAK (CMMBOJ 3JIEMEHTa), XUMHUYecKast Gpopmyna u
YpaBHCHWE XWMHUYCCKOW pPEaKIMH — MPH PEIICHUH YYeOHO-TTO3HABATEIBHBIX 33J1a4, C YYETOM ITHX
MOJICTIbHBIX TPEACTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKK M3y4aeMbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB M XHWMHUYCCKUX PEaKIHMid, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYNHHO-CJIEICTBEHHBIE CBS3HU M MMPOTUBOPEUHS B U3Y4aeMBbIX MPOLIeccaxX U SBICHHUSIX.

Ba3oBble ncciieioBaTe/IbcKue AeiicTBUA.

YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TMO3HAHHS, a TaKkKe B
KaueCTBE OCHOBBI [T (DOPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

NpUOOpEeTEeHNEe OMbITa MO IUIAHUPOBAHWMIO, OPTraHM3alMM M TPOBEACHUIO  YYEHHYECKUX
JKCIIEPUMEHTOB, YMEHHE HAOJFOJIaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIBLHO TPOTHO3HPOBATH €ro
pe3ynbTaT, (opMynupoBaTh 0000IIEHHS ¥ BBIBOABI 10 pe3yjibTaTaM TMPOBEAEHHOTO OIBITA,
WCCJICJIOBAHMSI, COCTABIISATh OTUET O TIPOICIIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMPATH, AaHAJM3UPOBATh W UHTEPIIPETUPOBATh MH(DOPMAIIMIO Pa3TMIHBIX BUIOB H (HopM
MPEJICTABICHUS, MOJIy9aeMyI0 U3 Pa3HbIX WCTOYHUKOB (HAYYHO-TIOMYJISPHAS JTUTEpATypa XHUMHUYECKOTO
COJICpKaHUs, CIIPABOYHBIC MMOCOOUs, pecypchl MHTEepHETa), KPUTHIECCKH OIICHUBATH MPOTHBOPEUYNUBYIO H
HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPUMEHSATh pa3IUYHbIC METOJBI M 3alpoChl MPU IOHCKE W OTOOpe HH(pOpPMAIHH |
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX Ui BBIOJHEHUs YYeOHBIX W TO3HABATENbHBIX 3a/1a4
ONpeACIEHHOTr0  THITA, MNPUOOPETEHHWE OmNbiTa B  OO0JACTH  WCIOJB30BaHUS  WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJAJeHUE KYJIbTYPOH AaKTUBHOTO WCIOJNB30BAHUSA PA3IAYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIIFHO BBIOMpAaTh ONTHMAIBHYIO (OopMy TpeincTaBicHHs WHOOPMAMHA U
WUTIOCTPUPOBATH PEIIaeMble 33/]a4 HECJIOKHBIMH CXEMaMHU, TuarpaMMaMu, ApyrumMu popMamMu rpaduxu
M UX KOMOMHALMSIMHU;
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YMEHHE HCMOJIb30BaTh U aHAJTU3UPOBAThH B Ipoliecce yUeOHOM U UCCIIe0BATENbCKON e TEIbHOCTH
UH(GOPMAIIMI0O O BIHUSHUUA TPOMBINIJICHHOCTH, CEIbCKOTO XO3SAHCTBA M TPAHCIOPTAa HA COCTOSHUE
OKpY>Karollel MpUpOTHON CPEIbI.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ e CTBHUS:

YMEHHUS 3371aBaTh BOMPOCHI (B X0OJI€ THAJIOTa U (WJIH) AUCKYCCHHU) TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyITUPOBATH CBOM MPEJIOKESHUS OTHOCUTEIBHO BBITOJIHCHUS MTPEIOKEHHON 3a1a49H;

YMEHUSI TPEICTaBIATh IOJYYCHHBIC DPE3YJIbTaThl IO3HABATEIBHON JEATCIHHOCTH B YCTHBIX H
MUCHPMEHHBIX TEKCTaX; JeNIaTh IMPE3CHTAIUIO0 PE3YJIbTATOB BBIMIOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIIECTB, YICOHOTO MPOEKTA);

yMEHUSI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM II03HABATEIbHOW W
UCCIICIOBATEIILCKON JESITEILHOCTH TIPU PEIICHUH BO3HUKAIOMIMX TPoOJIeM Ha OCHOBE yd4éra OOmIMx
WHTEPECOB W COTJACOBAaHUS TMO3UIUH (00CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI,
KOOpJIMHAIIMS COBMECTHBIX JCUCTBHU, OIpEIeIiCHHe KPUTEPHEB IO OIEHKE KAuyecTBa BBIMOJHEHHON
paboTHhl U ApyTHUE).

PeryasiTuBHble yHHBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSTEIBbHO ONPEACHATh LEId JEATCIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBATh W TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBHIOMpAaTh Hamboiee
3¢ (deKTUBHBIE CIIOCOOBI PELIeHUs] Y4eOHBbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEILHO COCTABIATh WIN
KOPPEKTUPOBATh NPEUIOKEHHBIM aJrOPUTM JEUCTBUM NPU BBINOJHEHUN 3aJaHUN C Y4ETOM IOJY4YCHMS
HOBBIX 3HaHMM 00 u3yyaeMmblX OOBEKTaX — BELIECTBAX M PEAKIMAX, OLEHWBAaTh COOTBETCTBHE
IIOJIy4EHHOIO pe3yjbTaTa 3asBJICHHOM LEIU, YMEHUE HCIIOJIB30BaTh W aHAIM3UPOBATh KOHTEKCTHI,
IpeJylaraéMble B yCJIOBUU 3aJaHUMN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX Pe3yNIbTaTOB MO OCBOEHHUIO 00S3aTEIIHLHOTO COJIEP KaHMS, YCTAHOBIEHHOTO
naHHOU (enmepanbHO pabodeil mporpaMMon, BBIIEISIOT: OCBOCHHBIE 00YYarOIIMMUCS HAyYHbIE 3HAHUS,
YMEHUS M CIIOCOOBI ACHCTBUHN, CIEIIM(PUIECKUE JIJIS MPEAMETHON 00J1acTu «XUMHS», BUIBI 1€ITEIbHOCTH
MO TIOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpHpeTaIfy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3UYHBIX
y4eOHBIX ¥ HOBBIX CHUTYaIIUsIX.

K xonuy oOyuenust B 8 kJiacce mpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHI:

. pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHUH: aTOM, MOJEKyJla, XUMUYECKUN
AIIEMEHT, NPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJHAs U HEOJIHOPOJHAsA),
BAJICHTHOCTh, OTHOCHUTENIbHAsi aTOMHAs M MOJEKYJISpHas Macca, KOJUYECTBO BEIEeCTBAa, MOJb,
MOJISIpHasi Macca, MaccoBas J10JI1 XUMUYECKOT0 3JIEMEHTa B COEAMHEHUHU, MOJIIPHBIA 00BbEM, OKCUJI,
KHCJIOTA, OCHOBAHHUE, COJIb, AIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKIys,
KJIacCU(pUKaLUs peakluil: peakluyd COEIMHEHUS, PeaKlIMH pa3jIoKEHHUs, peaklUud 3aMelIeHUs,
peaknuu oOMEHa, 3K30- U PHJIOTEPMUYECKHE PEAKIIMHU, TEIUIOBOM 3(PPEKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CIIOM aTOMa, aToMHas OpOuTalb, paguyc aToMa, XMMHUYECKas CBS3b, MOJISIpHAs U
HETOJISIpHAsl KOBAJEHTHas CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas A0S
BelecTBa (ITPOIICHTHAS] KOHIIEHTPAIHS) B paCTBOPE;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKMX TMOHSATUH M MPUMEHSTH 3TU
MTOHSITHUS TIPU ONMCAHUY BEIIECTB M X MPEBPAIICHUI;

. UCIONIb30BaTh XUMUUYECKYI) CHMBOJIUKY JIJIsi COCTaBJICHHs (JOPMYI BEIIECTB U YpaBHEHUI
XUMHYECKUX PEaAKIUN;

. OTpeNeNATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHS SJI€MEHTOB B OMHApPHBIX COEIMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coenuHeHud 1o QopmynaMm, BHI XUMHYECKOH CBs3M (KOBaJeHTHAass M WOHHAs) B
HEOPraHWYECKUX COCANHEHUSX;

o packpsiBaTh cMbIca Ilepuommueckoro 3akona /I. WM. MenneneeBa: AEMOHCTPUPOBATH
MNOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX MOJOKEHHS B
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[Teproanueckoil cUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

. OIKCBIBATh U XapaKTepU30BaTh TabauuHy0 Gopmy Ilepuoauueckoit cucteMbl XMMHYECKUX
AIIEMEHTOB: pa3iNuaTh MOHATUS «rJIaBHas moArpynna (A-rpynma)» um «mobounas moarpynna (b-
rpymnmna)», Majible U OOJbIINEe NEpUOJIbl, COOTHOCUTh 00O3HAYEHHUs, KOTOpPbIE UMEIOTCS B TabiuIe
«llepmogmueckas cucrema xumuyeckux oanemeHtoB JI. M. MenzaeneeBa» ¢  4YHMCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB M 3apsi]l A1pa, oOliee Yuciio
AJIEKTPOHOB U PACIIPEAEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

. KJIACCU(UIIMPOBATh XMMUYECKUE ODJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XHUMHUYECKUE
peaxuu (1o YUCIy U COCTaBY YYacTBYIOUIMX B PEAKIIUHU BEIIECTB, M0 TEILIOBOMY 3P dEKTY);
. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX

KJIACCOB, TMOATBEpXKJas OMUCAHUE NPUMEpPAMHU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;

° IMPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHUMOCTH OT HX KAa4YECTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,
° BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYIIDHYIO W MOJIAPHYIO MACChl BCHICCTB, MACCOBYHO

JIOJTF0 XMMHUYECKOTO dJIeMEHTa 10 (opMylie COeMHEHHs, MaCCOBYIO OO BEUIECTBA B PAaCTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;

. MPUMCHSTh OCHOBHBIC OIEpPAIlMM MBICIUTEIIEHON JCATCIbHOCTH — aHAIM3 W CHHTE3,
CpaBHEHHE, 0000IICHHEe, CUCTEeMAaTH3AIUI0, KIacCU(UKAIUIO, BBISBICHHE IPUYNHHO-CIICICTBEHHBIX
CBSI3CH — ISl M3y4YCHUS CBOWCTB BEIICCTB M XMMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUs — HAOJIFO/ICHUE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (peallbHbI M MBICIICHHBIH );

. CIeIOBaTh  IpaBWJIAM  IOJIb30BAHHUS ~ XMUMHYECKOH TMOCYyIOM ©  J1abOopaTOPHBIM
000pyI0BaHUEM, a TAKXKE MPaBHJIaM OOpAIllEHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSMH
10 BBIMOJTHCHUIO Ta00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX
BEIIEeCTB (BOJOPOJia U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHON MaccoBOM A0jeit
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH W  TPOBOJUTH XHUMHUYECKHE OKCIEPHUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB IIENIOUEH U KHCIOT C MMOMOIIBI0 HHINKATOPOB (JTakMyc, peHoI(TalenH,
METHUJIOPAHXK U APYTHUE).

K xoniy oOyueHust B 9 kJiacce mpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUH:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHWUYECKUX IIOHATHUH: XUMUYECKHM DIIEMEHT, AaTOM,
MOJIEKYJIa, WOH, KAaTHOH, AaHHMOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTb,
JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIICHMS, XUMHYECKas peaklus, XUMUYECKas CBA3b,
TEIVIOBOM 3P QEeKT peakirH, MOJib, MOJSPHBIA O0BEM, PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsl JIUCCOLMAIMS, pPEAaKIMd MOHHOTO OOMEHa, KaTajau3aTrop, XWMHYECKOe
paBHOBecHe, oOpaTUMble M HEOOpaTHUMbIe PEAKIMH, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(OTEpHOCTb,
XUMHUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKast), KpUCTAJUIMYECKash peméTka, Koppo3us
METAJIJIOB, CIIJIaBbl, CKOPOCTh XMMHUYECKON PEAKIMH, MPEAEIbHO JomycTumas KoHueHTpaus 11K

BEIICCTBA;

. WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IIOHATUH W IPUMEHATH OTHU
MTOHATUS ITPU ONMCAHUM BEIECTB M UX MPEBPAIICHUMN;

. UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTaBJIEHUs ()OPMYIT BEUIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLNN;

. OIPENENATh BAICHTHOCTh U CTEIEHb OKHUCIICHHS XUMUYECKHUX DJIEMEHTOB B COCIUHEHHUSX

pPa3IMYHOrO COCTaBa, NPHUHAIIEKHOCTh BEHIECTB K OIPEACIEHHOMY KIJIACCy COEIMHEHHMM IO
dopmynaM, BUJ XMMHUYECKOH CBsi3U (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COEIMHEHUAX, 3apsA] HMOHA II0 XHMMHYECKOM (opmyse, XapakTep cpellbl B BOJHBIX PAaCTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUII KPUCTAIIMYECKOM PEIIETKY KOHKPETHOIO BEILIECTBA;

. packpsiBaTh cmbica Ilepuoguueckoro 3akona JI. 1. MenneneeBa u A€EMOHCTPUPOBATH €0
NOHMMAaHME: ONMKCHIBATh M XapaKTepU30BaTh TabuuuHyro ¢opmy Ilepuoauueckoil CUCTEMBI
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XUMHUYECKHX 3JIEMEHTOB: pa3nyaTh MOHATUS «TJlaBHas mnoArpymnmna (A-rpynma)» U «mo0ouyHas
noarpynna (b-rpynma)», manele W OoNbLIME MEPHOABI, COOTHOCHUTH OOO3HAYEHMS, KOTOpHIC
UMEIOTCS B TEpUOAMYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl s1pa, 00IIee YHCIO0 3JIEKTPOHOB M paclpe/ieieHue Ux Io
ANIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH B IpeziesiaX MajblX EPUOI0B U IJIaBHBIX MOATPYIII C YYETOM CTPOEHMS UX aTOMOB;

. KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XHMHUYECKUE
peaknuu (MO YMCIY M COCTAaBY YYacCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUIOBOMY 3(h(deKTy, 1Mo
M3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCKHIBATh) O0LIME U crienu(UIecKne XMMHUUECKUe CBOIMCTBA MPOCTHIX
U CJIOYKHBIX BEILECTB, MOJATBEPKJIasi ONMCAHUE IPUMEpPAMHU MOJIEKYJSIPHBIX M MOHHBIX YpaBHEHMH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

. COCTaBJIAITh YPABHEHMsI AJIEKTPOJUTUYECKOW JIHMCCOLMALMM KUCJIOT, LIeJIoueld MU CoJjei,
MOJIHBIE M COKpAlICHHbIE YpaBHEHUS peakiuil HMOHHOTO oOOMEeHa, YypaBHEHUS peakIui,
MOJTBEPKIAIOLIUX CYIIECTBOBAHNE F€HETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3JIIMYHBIX KIACCOB;

. pacKpbIiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLnii;

. MPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSA, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3InUHbIX YCIOBUSX;

. BBIUMCIISTh OTHOCUTENIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COEIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKON PEaKInu;

. coOmoaTh  MpaBWia  TOJB30BAHUS  XMMHYECKOM  TMOCymodH #  J1abopaTOpHBIM
0o0opy/oBaHuEM, a TaK)Ke MpaBUiIa OOpaIIeHHs C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMU I10
BBIMIOJTHEHHUIO J1a00paTOPHBIX XMMHUYECKHUX ONBITOB IO MOJIYYEHHIO M COOMpaHHMIO ra3000pa3HbIX
BEIIECTB (aMMHaKa U yTJIEKHCIIOro rasa);

. IPOBOAMTH DPEAKIMH, MOJITBEPXKJIAIOLINE KaueCTBEHHBIM COCTAaB pPAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMuUA-, MOAMUI-, KapOoHaT-, ¢ocdar-, cUIUKaT-,
cynb(har-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MIOHBI U3yYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpax HEOPraHUUYECKUX BEILECTB;

. INPUMEHSTh OCHOBHBIE OIEpalli MBICIUTENIBHON JEeSTeNbHOCTH — aHalu3 U CHHTE3,
cpaBHeHHe, 0000IIeHNne, CHCTEMAaTU3alUIO, BBISABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — i
M3YYEHHUs CBOMCTB BEIIECTB U XMMHUYECKHX pPEAKLUN, €CTECTBEHHO-HAyUYHbIE METOJIbl MO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETTMPOBAHUE, IKCIEPUMEHT (peasIbHbIN U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
Ne /it HaumeHnoBanue pa3enoB M TeM MPOrPaMMBI KonuuecTBo yacoB DIIEKTPOHHBIC (mdpoBsIe)
Bcero KonTposbhbie [TpakTuyeckue | 0Opa3oBaTEIbHbBIE PECYPCHI
paboThI paboThI
Pa3nen 1. [lepBoHayanbHble XUHMHYECKHE MOHATHS
11 XuMusi — BaKHas 00JIaCTh €CTECTBO3ZHAHUS U S 1 2 [[bubinoreka LIOK
NPaKTUYECKOHN JIEATCILHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c]]

1.2 BemectBa 1 xuMuuecKkue peakiuu 15 1 0 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41837c]]

Wroro mo pazneny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 0 0 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

2.2 Bonopona. [TonsaTre 0 KHCIOTaxX U COJSIX 8 0 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41837c]]

2.3 Bopa. PactBopsl. [TonsiTe 06 ocHOBaHMSIX 5 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUHN 11 1 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41837c]]

Wroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, . MenaeneeBa. Ctpoenue atomoB. XuUMHYeCKAas CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEAKIIUT

3.1 ITepuoanuecknii 3axoH u Ilepunoanueckas cucrema 7 0 0 bu6muoreka [JOK
xumudeckux 3nemeHtoB /1. M. Menzaeneesa. CtpoeHue https://m.edsoo.ru/7f41837c
aToma

3.2 Xumudeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIBHEIC 8 1 0 but6mmorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c

Hroro no pazgeny 15

PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 5



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne mi/m HaumeHnoBanue pa3aenoB U TeM MPOrPaMMBI KommaecTBo yacos DNEKTPOHHBIC (mudpossie)
Bcero KonTposbhbie [TpakTuyeckue | 0Opa3oBaTEIbHbBIE PECYPCHI
paboThI paboThI
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun
1.1 [ToBTOpEHME 1 yriyOiieHHe 3HAHUH OCHOBHBIX Pa3/ieiioB 5 1 0 bubnuotexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKITHit 4 0 0 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOTUTHYECKAs JUCCOMMAITUSA. XUMUYECKUE PEAKIIIT 8 1 1 but6mmoreka [IOK
B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1 OO01as xapakTepUCTHKA XUMUYECKUX 31eMEHTOB VIIA- 4 0 1 bubnmnorexka HOK
rpymibl. ['ajgoreHs https://m.edsoo.ru/7f41a636
2.2 OO0mast XxapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB VIA- 6 0 0 bu6mmoteka LIOK
rpynnbsl. Cepa u e€ coeuHeHHUs] https://m.edsoo.ru/7f41a636
2.3 OO61mas xapakTepUCTHKa XUMUYECKUX AIEeMEHTOB VA- 7 0 1 bubnmnoreka [HOK
rpymnnbl. A30T, Gocdop U UX COCAMHEHHUS https://m.edsoo0.ru/7f41a636
2.4 OO011ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB [V A- 8 1 2 bu6muoreka [JOK
rpymnnbl. YTIepo U KpEMHHUN M UX COSTUHEHUS https://m.edsoo0.ru/7f41a636
Hroro no pazneny 30
Pa3gen 3. Merasuiibl M UX COeTUHECHUSA
3.1 OO01111e cBOMCTBA METAIIJIOB 4 0 0 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxkueiiie MeTalbl 1 BX COSAUHEHUS 16 1 2 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 0 0 bubnunotexa LIOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus : 8 xmacc : yue0. st oomeodpazosat. opranuzanuii / I'.E. Pymsutuc, @.I'. ®enpaman. — 4-

e u3a. — M. : Ilpocsemenne, 2016. — 207 c. : ni.

2. Xumus : 9 kimace : yue0. st obmeoopazosar. opranuzanuii / [.E. Pymsutuc, ®.I'. ®enpaman. — 2-
e uza. — M. : [Ipocsemenue, 2016. — 208 c. : .
METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Vuu.py (https://uchi.ru/)

2. Poccuiickas snexrponnas mkoia (https://resh.edu.ru/)

3. Bbubmumoreka IIOK https://m.edsoo.ru/7f41cc74



https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74

