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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO 00IIIEr0o 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YYCTOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma Mo XMMHUM JAC€T TPEICTABICHHUE O IEJIAX, OOIIEH CTpaTeruu
oOy4eHHsl, BOCHUTAaHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH YYEOHOIO
npeaMera, YCTaHABJIMBAECT 00s13aTeIbHOE peAMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacIlpeieeHue €ro Io KiaccamM M CTPYKTYPUPOBAHHE MO
pazienaM M TeMaM MOporpaMMbl MO XUMHH, ONPEHEISET KOJIUYECTBEHHBIE U
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYEHHS XUMHUHU C YYETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaloluXxcsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMeTra JUis
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takxke TPeOOBaHUM K
pe3yibTataM 00y4YeHHs] XUMUM HA YPOBHE II€JICH M3yUeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEIBHOCTH OO0Yy4Yarolierocsi Mo OCBOEHUIO
y4eOHOTO COJIepKaHUS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMUpPYEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJIOO0ATbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyenue xumnu:

CIOCOOCTBYET  peayiu3allii  BO3MOMKHOCTEM  JIIi  CaMOpa3BUTUA |
dhopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 001Iel U (PyHKITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHME MBIILJIECHUS U TBOPUYECKUX CIOCOOHOCTEH
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOM  JACeSTENbHOCTH,
DKCIIEPUMEHTAIIBHBIX ¥ HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsia HA €UHCTBO MPUPOJBI U YEIOBEKA, SABJISIETCS OTBETCTBEHHBIM
sTanoMm B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHUs B OOY4YEHHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPE/IETICHHOM JTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX TOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MPOrpamMMbl MO XUMHUU CPOpMHUpPOBaAHA HA OCHOBE
CUCTEMHOTO MoaxoAa K e¢ u3ydeHuro. CoJepikaHHue CKIaAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATHUIA O XUMUUYECKOM
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

— YYEHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTndueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHS K JPYroMy, BBINOJHSAS (PYHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
M3Y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOM KapTUHBI MHUPA B JIOTHKE
e¢ CHUCTEeMHON NPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4YHOMY 3HAHHUIO U
METOJaM TO3HaHMS B Hayke. M3yueHHe XUMUU MNPOUCXOAUT C MPUBICUYECHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaOMHMA MUpPY,
«buonorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIBTYPHI.
3amaua y4eOHOTO TpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKESHHH,
JOCTYIHBIX OOOOIEHNH MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAYKH, B



OpUOOIIEHNHM K HayYHbIM METOJAaM T[IO3HAHUSA TPU HW3YYCHUHU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOW U Y4eOHO-HCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHMM NpaBWJ OE€30MacHOTO OOpallleHHus C BellecTBaMHU B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIEHUE
oOyyaromuxcsit K CaMOCTOATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OMbITa Pa3HOOOpPa3HON JAEATEIbHOCTH, MO3HAHHUSA M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (QyHKUMOHAIBHOM M €CTECTBEHHO-HAyYHOU
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHMA OOBSCHATH W OLIEHWBATH SIBJICHUSA
OKpPY>KaIOIIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJIYYCHHBIE TPU W3YYCHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B TMOBCEAHEBHOW >KU3HH U
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIECO00Pa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IIEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIeH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(UIIS U HAMpaBIECHHOCTH NajbHEHIIEro
oOy4eHwUsl.

OOmiee YMCIO YacOB, OTBEACHHBIX [UISI HW3YYCHHs] XUMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COLEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponp XUMUM B JKU3HU YEIIOBEKA. XMMUS B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BenlecTB. [loHsATHE O MeTonax Mo3HaHHWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnyeckasi ¢opmyna. BajJeHTHOCTP aTOMOB XHWMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewecTB. OTHOcHUTeNbHAas aTOMHas Macca.
OTtHOocuTeNbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IUHUIl BewiecTBa. Pacuersl mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYECKUEe U XMMHUUYECKUE SABJICHUS. XMMHUECKas pPeakus U €€ MPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUYeCKHe ypaBHeHus. Knaccuduxarms
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
npueMamMu oOpalleHus ¢ J1abopaTopHbIM 00OpYAOBaHUEM, U3YUEHUE U OINKCAHUE
¢u3nuecKuX CBOWCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEUM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THUAPOKCHUIIA
Menu (II) mpu HarpeBaHuu, B3aUMOJIEUCTBUE Xkeje3a ¢ pacTBopoM cosiu Meau (11),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
CoNlv, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENed MOJEKYII
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBO. HaxoknmeHnue kucimopoma B Tpupojae, (U3HMYECKHE W XHUMHUYECKUE
cBoiictBa (peakimu ropenus). Okcuapl. [Ipumenenue kuciopona. CrocoObt



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H NOpoMbllieHHOCTUH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TernnoBoit 3¢h(deKT XUMHUECKON peaklnud, TePMOXHMHUYECKUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE pEaKUUH. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. Knuemorel u comnn.

MomnsipHbiii 00bEM Ta30B. PacueThl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucrBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacelllleHHBIE W HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponb pacTBOpOB B Npupojie U B )XKU3HM YesioBeKka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmueckux coemaunenuit. Oxcunpl. Knaccuduxanus
OKCHJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHbIe, amMQOTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Dusmyeckne ©U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIEIOYH U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTtypa ocHoBaHWU. DPU3MUECKHE U XHUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3znueckue U XMMHYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpoJa B BO3/IyX€E, MMOTyUYECHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHNne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJICHHE ¢ 0Opas3laMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHJICOMATEPHAIIOB), HAOJIOICHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOMN
MacCOBOM JI0JIe paCTBOPEHHOTO BEIIECTBA, B3AMMOJCICTBHE BOJbBI C METaJIaMHU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BHUIECOMATEPHUATIOR),



MCCIeOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumopeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, pPEaKUui HEeUTpaln3alvd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 N0 TeMme «BaxHeWmme Kiaacchl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBbie TOMBITKM KiIacCU(PHUKAIMA XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucremMa XMMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAS  (HOPMBI
[Tepuoanyeckoit cucreMbl xumudeckux aneMeHToB /. M. Menneneesa. 1lepruoasl
u rpynnbl. Ou3ndeckuil CMBICI TOPSAAKOBOIO HOMEpPA, HOMEPOB IEPUOJIA U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyMIlaM U EPUOJIaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cUCTEMbI XUMUYECKHUX
AJIEMEHTOB [Jis pa3BuUTUs Hayku U npaktuku. J[. Y. MenpaeneeB — yd€HbI U
rpaXIaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (moyisipHass YW HENOJSIpHAs) CBA3b.
DIEKTPOOTPUIATETBHOCTh XMMUYECKHUX AI€MEHTOB. lOHHAs CBA3b.

Crenenbp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Tpoueccel okucaeHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBHE
TUIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT M WIEIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIMI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmunie céazu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO--HAYYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO11ue ecTecTBEHHO--HAay4YHbIE MOHATHUS: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, AaHaJIMW3, CHHTE3, KiIaccupuKauus, MNEPUOAUYHOCTb, HAOJIIOJIEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3, (PU3MUYECKHUE BEIWYUHBI, €IUHULIBI
M3MEPEHUS, KOCMOC, TIAHEThI, 3B¢3/1b1, COJHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckuii 3axoH. [leproanyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX IMEPUOAOB, KalWs, KaJIbLMs M HX
COCAMHEHUNH B COOTBETICTBUU C IIOJIOKEHHEM OJJIeMEHTOB B llepuonnueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PELICTKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3IM4HbBIM KJIACCAM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYecKUX peakuuid Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTETEeHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpPAaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumMuyeckod peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuyeckom paBHoBecun. MakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHYECKOW PpEAKUWA M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLUH,  OJIEKTPOHHBIA  OajaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHON  PEaKLUHU. CocTaBieHue  ypaBHEHMI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HUCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPONUTHYECKON TUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
xuMHuueckoi cBsizu. Crenens nucconuanuu. CuiabHbIE U Cl1a0bIE 3JIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. Y cia0BUs IPOTEKAaHUS peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAICHHbIE MOHHBIE YpaBHEHMs peakiuil. CBONCTBa KHCIIOT,
OCHOBaHMN W coyJlel B CBETE TMPEJCTaBICHUA OO0 AJIEKTPOIUTUUECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIICTOK HEOPraHWYECKUX
BEIIIECTB — METAUIOB W HeMeTauioB (rpadura M aiMasa), CI0XKHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMANMM KHUCIOT, WIENOYEH U COJel
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUi
(ropeHue, peakluy pa3ioXKeHHs, COCAUHEHNUs), pacloO3HAaBaHUE HEOPraHUYECKUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE € METallaMH, HEMEeTajulaMH, UIeao4YamMu). XJIOpOBOAOPO/I.
ConsHass KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlelicTBhe
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbI M HX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CtpoeHue u (u3MUECKHUe CBOWCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJIU(DHUKAIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBomoOpo, cTpoeHHe, (GU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucnora, (Qu3nueckne © XHMHYECKHEe CBoicTBa (0oOmue Kak
IOpeiCTaBUTENd Kjacca KHUCIOT M crnenuduueckue). XUMHUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOJy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. HaxoxzaeHue ceppl M €€ COCAMHEHUH B HpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIEHUS. A30T, pacClpOCTpPaHEHUE B MPUPOJE,
¢usnyeckue U xuMudeckue cBoicTra. KpyroBopot azora B npupojae. AMMHUAK, €ro
bu3nUecKre 1 XUMUIECKUE CBOMCTBA, TTOJydeHrne U puMeHeHne. Coar aMMOHUS,
X GU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €¢ MOJIydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMcTBa (00OIIME KakK TPEACTaBUTENs Kiacca KHCIOT M cheuuduyeckue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHHUSI B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIECH cpeibl COeAUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO3/1yXa, MOYBBI M BOJMOEMOB). Docdop,
ajutoTpornHeie Momudukanuu gocdopa, Guznyueckre W XUMHUYECKHUE CBOWMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, pu3NIECKHEe U XUMHUCSCKHE CBOHCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHUA.  YTIEpod,  aJUIOTPONHbIE
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TPHUPOAE, (PUINYECKHUE U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢uznueckue W XWMHUYECKHE CBOMCTBA, JEHCTBUE Ha KUBbIE OpPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbI, CBSA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIO0TA).
[IpupogHbie HWCTOYHUKH YTJIEBOJAOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEQPTH),
MPOYKThI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualibHOEe €AMHCTBO OPraHUYecKHX W
HEOPTAaHUYECKUX COCIUHCHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenne. CoenauHeHUs KpemMHUs B mpupozae. OOmme mnpenactaBieHus o0
okcune kpemuusi (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUEC B
OBITY, B MPOMBIIIICHHOCTH. BakHeiie cTpouTelbHbIE MaTepHalibl: KepaMHuKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEaKlMi Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIINEC (PU3HUYESCKHE W XHUMHYECKHE CBOHCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMu  cepbl M €¢ COCIUHEHHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBE/IEHUE KAUECTBEHHOW peaKuu Ha CyJIb(aT-
MOH U HAOJIOJIeHWE TpHU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHUaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJEOMATEPUAIIOB), U3y4eHHUE Mozenen
KPUCTAUIMYECKUX PEIICTOK aiMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CHWIMKAaT-UOHbl W M3YYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HKCIePUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnoyiokeHuss B llepuogmueckon cucreme xumuyeckux diemeHtoB [, .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAJIMYECKasi  KPUCTAJUIMYECKasi  PEHICTKAa.  DJIEKTPOXMMHUYECKUUA  psif
HaIpspDKeHU MeTtamuioB. du3znueckne U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOImue
CHoCcOObl TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MHM METaIOB, OCHOBHbBIC
CrocoOBl 3amuThl UX OT Koppos3uu. CmaBbl (CTaib, YyTyH, TIOPATIOMHUHUMA,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[[lenounble MeTabl: MojoxkeHue B Ilepruoanyeckoi cucTeMe XMMUYECKHUX
aneMeHToB . M. MenneneeBa, CTpOEHHUE UX aTOMOB, HAaXO0XKACHUE B IIPUPOLE.
dusznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U kanusi). OKCUabl 1



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HUX
COCIMHEHUN.

[[lenoyHno3emenbHbIE METAJUIbI MAarHMid M KaJbLIMM: TOJOXKEHHE B
Ilepnognueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHUE B npupoae. u3znyeckue 1 XuMUIECKUE CBOMCTBA MATHHUS
U Kanpuusa. Baxseiilive coeauHEHHs Kaiblus (OKCUJ, THUIPOKCHI, COJIH).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AmomMuHu: osnoxenue B [lepuoauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKIEHUE B Ipupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA amtOMUHMs. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHUIA
AIFOMUHUS.

Kenezo: nomoxenne B [leprnoandecko CUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. Pu3MUECKHE H
XHUMHYCCKHE CBOMCTBA jxeie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMu METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBAMHU, U3YYCHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
WCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KEJI€3a B KHUCIOPOJE
(BOBMOXKHO  WCIOJIb30BAaHHE  BHUJCOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKelie3a
(IT) u xxeneza (I11), menu (I1), HaOMtOEHUE M OMMCAHKE TIPOIIECCOB OKPAIIMBAHUS
JJaMEHH MOHAaMU HATpUs, Kalus U Kaiablusad (BO3MOXKHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE YKCTIEPUMEHTAIBHBIX 3aj1a4 1Mo TeMe «BakHeiime
METAJLIBI U KX COSTUHECHUS.

XuMHUS M OKPYKAKOLIAs cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momoris npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenbl (mpeaesibHas AOmycThMast
KOHIIeHTpanus BemecTs, aaiee — [1/IK). Posb xuMun B pelieHN 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzanus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YyYEHHUH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS 4epe3 HCIMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALMs, TEePUOANYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®duzrka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJA, OSJEKTPUUYECKUN 3apsi, NPOBOIHUKH,
MOJIYIIPOBOJTHUKY,  JAUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsT
pelIeTKa, CIUIaBbl, (PU3UUYECKHE BEIMYMHBI, CAMHMIIBI M3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, MIIAHETHI, 3B€3bl, COJIHIIE.

buonorust: ¢orocuntes, apixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAJIbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
0o0pa3oBaHMsl JOCTUTalOTCS B XOA€ OOy4YEHUS XMUMHH B €IUHCTBE Y4e€OHOU U
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IPUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATM3AIINH 00YJarOIIUXCSI.

JIn4HOCTHBIE  pe3yJbTaTbl ~ OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBATbCSI CHCTEMOW TMO3UTHBHBIX IIECHHOCTHBIX OpPUEHTAUd H
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIECHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEIWIO, TOHMMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOro OOIIeCcTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpManuen o
IIEPEIOBBIX JOCTWKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MNPABWIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCNEAOBATEeIbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pPa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IIpPOLECCe OSTOW Y4YeOHOM NeATEeNbHOCTH, T'OTOBHOCTH
OLIEHMBATh CBOE TOBEJCHHWE M IIOCTYIIKM CBOHMX TOBApHILIEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHPOBO33PEHYECKHE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY I TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
IPUPOTHOMN CPENIOH, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA IMOJYYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC I OOBSICHEHHUS HaOJI0/IaeMbIX IMPOIECCOB U SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIMOHHOW W YUTATEIHCKOW KYJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIILHOW paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHUH;

MHTEpEeC K OOYYEHHIO M TO3HAHMIO, JIIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOM M HMCCIEN0BATEIbCKOU
JeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOy4eHHS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3J0POBBbI 00pa3 *W3HH, OCO3HAHUE MOCIEICTBHUA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOTr0Jisl, HAPKOTUKOB, KypEHHS]),
HEOOXOUMOCTH COONIIOJIEHUsI TpaBuUi  0O€30MacHOCTH TMpH  oOpallleHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHUIO TTpodeccuii u TpyJa pa3iuuHOro poja,
YBAXEHHE K TPYAy M pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0O XUMHHU, OCO3HAHHBIA BBHIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHon npoheCcCUOHATBHON JACSITEIIBHOCTU U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MPOheCcCUOHATBHOM CpeJie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH LEJIECO00pa3HOe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
O6e3zomacHOoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
MpaBujI 0€30MaCHOTO MOBEICHUS MPU PaboOTe ¢ BEUIECTBAMH, a TAK)KE B CUTYyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJIHON CPEIOr, ISl TOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYpPbhI, OCO3HAaHUSA TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HUX PEIICHHS TOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIHLHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, TeopHus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETaxX W IMO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC JeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKKM, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXKIYy OOBEKTaMH H3Y4YCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa30BEIBATh MIUPOKO MPUMEHSIEMBIE B XHMHH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYCTOM
ATUX MOJICNIbHBIX MPEJICTABICHUN BBISBISTH U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB M XUMUUYECKHUX PEaAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI I10
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allud U TPOBEACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabIomaTh 3a XOJOM IMpoIllecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIEOBAHUS, COCTABIISATH OTUCT
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WM HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh IPOTHBOPCUUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3lInYHbIE METOJbl U 3alpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMPEICICHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popMamMu rpaduKu ¥ ©X KOMOHWHALMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTa Ha COCTOSIHHE OKPYXAloIIed MPHpPOIHOM
Cpepl.

KoMMyHnKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe 1eliCTBHUA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyumiecTBy  oOCyxgaeMoll  TeMbl, (OpPMYyJIUpPOBATb  CBOM  MPENJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBHOM
ACSTENIbHOCTH B YCTHBIX UM THCBMEHHBIX TEKCTax; JeiaTh IMPE3CHTAIUI0
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON M HUCCIENOBATENbCKONM  NIEATENHHOCTH TNPU  PEHICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4yeTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuii (o0cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIUSI
COBMECTHBIX JEWCTBUW, OIpelneJeHHe KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesITeILHOCTD, BRIOMPATh Hanbosiee d(PPEeKTUBHBIC CITOCOOBI pEIIeHUsI yUeOHBIX H
MO3HABATENbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh MM KOPPEKTUPOBATH
NPEIJIOKEHHBIA AJITOPUTM JIEMCTBUM TPHU BBHINOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWN 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON IIeNid, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO 0053aTE€IHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHID HOBOTO  3HAHUS, €ro  MWHTEpIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOydenus B 8 Kiacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakiusi, Kiaccupukaius peakiui: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAs U HEMOJspHas KOBAJICHTHasi CBSI3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHUN;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHHUSI  DJEMEHTOB B  OWHApPHBIX  COEJAUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OINPEIEICHHOMY KJIacCy COEIUHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJsiokeHusi B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHUYECKHUX DJIEMEHTOB: pa3iuyaTh T[OHSTUS «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mobdounas noarpynmna (b-rpymnma)», mansie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO0 IICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCMMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKHX [MPEBpalllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MAacCChI
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allnulo, KiacCU(pUKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIICACTBEHHBIX CBS3€H — U1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKUX PEAKIUHA, eCTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS  XUMHYECKOW  TOCYyAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BCI[ECTBAMU B COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEACIICHHON MAacCOBOW JIOJI€W PACTBOPECHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBI0 HHAMKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeMeTHbIEC pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHHA: XUMHWYCCKHM
DJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTETCHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU ADeKT
peaknu, MOJIb, MOJSPHBIA  O0BEM,  PACTBOpP,  DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJMTHYCCKAS JTUCCOIMAIUSA, PEaKIMH HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTajuInyecKas), KpUCTAILIMYEeCKas peHieTKa, KOppOo3us METaslIoB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO JI0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENEIATh BAJIECHTHOCTD U CTEIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
ONpPENEICHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUW, THN KPUCTALIUYECKOU
PELICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHUWE: OIHUCBHIBAaTh W XapaKTePHU30BATh
TabnnuHyo Gopmy llepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XHUMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsii  sjpa, oOliee YHCIO 3JIEKTPOHOB MU
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
npezenax MajblX NEPUOJIOB U TIAaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE AJIEMEHThI, HCOPTAHNYECKUE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBY YYAcCTBYIOLIUMX B peakUuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEILECTB, MOATBEPKIAs OMNHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUSI BJIEKTPOIUTHYECKOW JHUCCOLUMAIMU  KHUCIOT,
1IeJI04Y€el U COJIEH, TIOJIHBIE U COKPAILICHHBIE YPABHEHUS PEAKIINIT HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIINX CYyIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX TIPEBpPAIICHUNA B Ppa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISSPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0aTh  MpaBWja  [OJb30BAHHUS ~ XMMHUYECKOM  HOCyIoll U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM IMYyTEM XJIOPHI-, OPOMH/I-,
uonu-, KapOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIBHON NEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBO yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHbIe XUMHYECKHE MOHATHSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilondrue o kuciaorax 8 1 bubnnorexa [IOK
' 1 COMSX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHU4YECKHX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 Etptlri?/l;ln(feedl;i;—.[r?/sf41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMHYECKHIX
2.2 anemeHTOB VIA-rpymmsl. Cepau e 6 brommorexa LIOK
' PyTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XUMUYECKIX
2.3 aseMeHTOB VA-rpynimsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brommorexa LIOK
' N Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
Hroro mo pazneny 25
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpnman @.I°., AknmonepHoe 00111eCTBO
«M3nmarensctBo «lIpocBemenne»
* Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AknimoHepHoe o011ecTBO

«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
BeeaureXumusi: ypoku B 8 kiacce: mocooue s yuutenst/H.H.I'apa.-M..:
[Ipocsenienue

Xumust: ypoku B 9 kiacce: mocooue mis yuutens/H.H.I'apa.-M.: [Ipoceemienne

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

BrenurePoccuiickas Dnexrponnas [koma (POII)

AKace

bubnuoTteka mudposoro odbpazoparensHoro kouteHTa (LIOK)






