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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUU Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3yJibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil mporpaMMel
BOCIIUTAHUS U C YUYETOM KOHIICTIMU MPENOJaBaHusl YYEOHOTO MpeMeTa « XUMUS
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IENsIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE CoJIep>KaHue,
MpeaycMaTpPUBACT paclpe/ie]ieHue ero Mo KjiaccaM W CTPYKTypUpPOBaHHUE TIO
pazienaM M TeMaM MpPOrpamMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMS, PEKOMEHIYEMYIO
MOCJEAOBATELHOCTh  M3YUYCHHUSI XUMHUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOU
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TPeOOBaHMM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE 1I€JIEH M3yueHUs peaMeTa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYYaromIerocss Mo OCBOCHUIO
y4eOHOT0 COJIepKAHMUS.

3HaHWE XHMHUHU CIYXXUT OCHOBOWM JJisi (OPMUPOBAHUS MHUPOBO33PEHUS
o0yyarolierocs, €ro NmpeACTaBICHU O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUpPyEeMbIe XUMUEH TPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEIHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PA3BUTHSL UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MMacHOCTH, MPOOIEM 31paBOOXPAaHEHNS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH IS CaMOpPa3BUTUA W
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
0oOyYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIeSATENBHOCTH,
OKCTIEPUMEHTAIILHBIX M HCCIEIOBATEIILCKUX YMEHUN, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAIBHON JACSITEIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B OPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HaYYHBIM 3HAHHSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
00pa3oBaHUE 00YUYAIOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHH XHUMHH OOECIIEUMBAIOTCS CIEHU(pUKON
cColepKaHusi  y4eOHOro MpeaMeTa, KOTOpbIM  SBISETCd  MEJaroruuecku
aJIalITHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCSA CHCTEMbl TEPBOHAYAJIBHBIX IMOHSITHM XHMHHU, OCHOB
HEOPraHWYECKOM XMMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX MOHSITUN
OpraHU4eCKON XUMHH.

CrtpykTypa coaepxaHHs NpOrpamMMbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHuro. CoiepikaHue CKJIAAbIBAECTCS U3 CHUCTEMBI
MOHSTUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBbl CTPYKTYPHO OpraHM30BaHbl [0 MPUHUUITY
[IOCJIEIOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IPEICTaBICHUI
Pa3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunoanyeckoro 3akona J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHSI O CTPOEHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 3IEKTPOIUTUYECKOM JUCCOLMAIMM BEIIEeCTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBINOJNHSS (PYHKIMM OOBSICHEHUS U IMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEW NMPAKTHYECKOrO NMPUMEHEHHUS U MOJYyYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue MmporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTABIISAIONIEH HAYYHOU KapTUHBI MUpa B JIOTHUKE
e€ CHUCTEMHOW MNpUpONbl, IEHHOCTHOIO OTHOIIECHHWS K HAyYHOMY 3HAHUIO U
METOJaM NO3HaHUsA B Hayke. M3ydeHHe XWMHHM NPOUCXOIUT C MPUBIICUYEHUEM
3HaHUU M3 paHee M3YUYEHHBIX Y4YEOHBIX MpeAMeToB: «OKpyKaroluid MHUpY,
«buonorus. 5—7 knacce» n «duszuka. 7 Kacey.

[Ipy wW3ydyeHUH XUMHUU TNPOUCXOIUT (QOpMUpPOBAaHUE 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HaHUU — BaXHEUIINX (PAaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JOCTYIHBIX 0000IEHNN MUPOBO33PEHUYECKOIO XapaKkTepa, A3blka HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX PeakKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4eOHO-TO3HABATEILHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JeSTEIbHOCTH, OCBOCHMM NpaBUJ 0OE€30MaCHOTO OOpallleHHus C BeElIeCTBaMU B
MMOBCETHEBHOM KU3HU.

[Ipn M3yyeHMn XMMHUHM Ha YPOBHE OCHOBHOT'O 0O0IIEro oOpa3oBaHUs Ba)KHOE
3HaUYEHUE MPUOOPENH TaKue 1eNH, Kak:

— (¢$opMHUPOBAHHE WHTEIUIEKTyallbHO pa3BUTONM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIBHOW TO3HABATEIBHOU [EATEIbHOCTH, HAyYHBIM
METOJaM MO3HaHUA, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUHY;

— o0ecredeHue yCIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIMMUCS
OMbITa Pa3HOOOpPa3HOW MAEATEIBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAJIBbHOE 3HAUYEHUE JIf
pa3IMYHbIX BUIOB JIEATEIBHOCTH,

— (dopmupoBanue oOmeld QGYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHMA OOBSICHATh U OLEHWUBATH SIBICHUSA
OKpPY>KaloIIeT0 MHpa, WCIOJIb3Ysl 3HAHWUS U OMbBIT, MOJIYYCHHBIE TPU W3YYCHHU
XUMHH, TPUMEHATh HMX TMPU pEHICHHH NpoOJieM B TOBCEIHEBHON >KU3HU W
TPYAOBOM JESATEIBHOCTH;

— (QopmupoBanue y oOyyarommxcs TYMaHHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMUYECKU
L[EJIECOO0PA3HOr0 MOBEACHUS B OBITY M TPYAOBOM JAESATENBHOCTH B LENSIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOIIO |
CaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISI U HAMPABICHHOCTH JabHEUIIIETO
00yueHus.

OOmiee YWCIO YacoB, OTBEACHHBIX [UIS HW3YYCHHs] XUMHUH Ha YpOBHE
OCHOBHOT0 0011ero o0Opa3zoBanusi, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
Jaca B Hefielo), B 9 kimacce — 68 yacoB (2 yaca B Hefielo).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE MOHSITHS

[Ipeamer xumuu. Posib XMMUU B KU3HU YellOBEKa. XUMUS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpPETraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJeMEHThl. CHUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyna. BajneHTHOCTb aTOMOB XMMHUYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OtHocuTenbHasT MOJIEKYJIsIpHass Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3anMoCBs3b KOJIMUECTBA,
MacChl W 4YHCJa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTMHEHUM.

Du3nuecKue U XUMHUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEaKIHi (COeqMHEHMS, Pa3I0KEHHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOHN MOCY0M, MpaBujiaMu paboThl B Ja0OpaTOpPUU U
npuémMamMu o0palleHus ¢ J1adOpaTOpHbIM O0OPYAOBAHUEM, U3YUYEHUE U OINKCAHUE
¢u3nueckux CBONCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOII0/IeHNE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbja, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMS BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCIOTON) SIBICHUM, HaOII0ICHUE U
OTNMCaHUE TPU3HAKOB MPOTEKaHUS XUMHYECKUX peaKkIui (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHIA
Menu (II) npu HarpeBaHunu, B3auMOJICHCTBUE kelie3a ¢ pacTBopoM conu meau (ID),
U3Y4YEHHE CIOCOOOB pa3felieHHs] CMECEil: ¢ MOMOIIbIO MarHuTa, (PUIbTpPOBaHUE,
BBITIApUBaHUE, JUCTUIUIIIUA, XpoMaTorpadus, mpoBeeHNE OYUCTKH MTOBApEHHON
COJid, HaOJIOJEHWE U  ONHUCAHHME  PE3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3/laHHE€ MOJEJIEeH MOJIEKY
(1IapocTepKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT M MpOCTOe
BemecTBo. Haxoknmenwe Kuciopoga B TMpupoae, (PU3NYecKne U XUMUUYECKHE
cBoiicTBa (peakuuu ropenusi). Okcunabl. [Ipumenenue kuciopoaa. CrocoObl



MOJIY4eHUsS] KHUCIOpoJa B JIa0OpaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B npupojie. O30H — amioTporHas MoaupUKaIus KUcIopoaa.

TernnoBoit 3¢(deKT XUMHUECKON peaklnu, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUe
BO3/lyXa, YCUJICHHE MAPHUKOBOTO d(PeKTa, pa3pyluieHue 030HOBOTO CIOS.

Bomopon — nsnemeHT u mpoctoe BemlecTBo. HaxoxneHue Bomopona B
npupoae, G(umdeckne W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. KucimoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacuéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsl.
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas A0Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSI.
Ponp pacTBOpOB B Ipupoze U B )KU3HU 4esioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoA. OXpaHa U OUYKMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdyeckux coeauHeHui. Okcuabl. Knaccudukaius
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. PuU3NYECKHME M XUMHUYECKHE
CBOMCTBA OKCUJIOB. IlonydyeHne OKCUI0B.

OcHoBanus. Knaccudpukanuss oOcHOBaHMM: INEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiatypa ocHoBaHuil. PU3UUECKHE U XMMHYECKUE CBOWCTBA
ocHoBaHuu. [loryyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. ®Ouszndeckue u
XUMHUYECKHE CcBoOMcTBa KHCIOT. Pag axktmBHOocTH MeTamaoB H. H. bekerona.
[Tomy4yeHue KUCNIOT.

Comu. Homenknatypa coneil. GU3NUECKUE U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuyenue comnei.

['eHeTnyeckas CBS3b MEXKY KJlacCaMHA HEOPTAHUYECKUX COCTMHEHMU.

Xumuueckuii IKcnepumenm:

KAU4ECTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3IYXE, MOJIyUCHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpOAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCIOBUA BO3HUKHOBEHUS U
MpeKpamieHuss TopeHus (mokapa), O3HaKOMJICHHE ¢ 0Opas3laMu OKCHIOB H
OTMMCaHUE HX CBOWCTB, MOJIy4eHHE, COOMpaHHE, pacMo3HABAaHUE W HU3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HAOIOIeHHE 00pa3lioB BEIIECTB
KOJU4YeCTBOM 1 MOJb, HCCIIEJOBAaHHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM U KajbleM) (BO3MOYKHO HCITOJIb30BaHUE BUEOMATEPHATIOB),



UCCIIeIOBaHNEe OOpa3llOB HEOPraHMYECKUX BEIIECTB pA3IUYHBIX  KIIACCOB,
HaOJII0€HNE U3MEHEHHSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M ILIEJIOYEH,
u3yueHue B3ammojeiictBus okcuma Meau (Il) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, pPEaKUUi HEeUTpaln3alud, IOJTYYEHHE HEPaCTBOPHUMBIX
OCHOBaHM, BBITECHEHHE OJIHOIO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJad Mo Teme «BaxHednme Kiaacchl HEOPTraHMYECKHX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmonmueckass cucreMa XMMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OxucInTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX 3JieMeHTOB. [loHsATHEe 0
Ipynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIETOYHO3EMENIbHBIE METAJLIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpPHBIE OKCUIbI
Y THUJIPOKCUJIBI.

[lepnonnuecknii 3akoH. [lepuoanyeckas cucreMa XUMHYECKUX 3J1€MEHTOB /1.
N.  MenngeneeBa.  KoporkonmepuogHas W JUIMHHONEPHUOIHAS (bopmbI
Ilepnogmueckon cucrteMsl xuMudeckux 3yeMmeHToB J1. M. MenneneeBa. Ilepuoasl
n rpynnbl. @U3HYECKHHA CMBICH HOPSAKOBOIO HOMEpPA, HOMEPOB Iepuoja u
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHe
AJIIEKTPOHHBIX ~ 000704YeK atoMoB mepBbiXx 20 XUMHYECKHMX  DJIEMEHTOB
Ilepnognueckonn cucremnl [l. M. MenngeneeBa. XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA I10 €10 noJjoxeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHMHYECKHX 3JEMEHTOB,
METAJUNINYECKUX U HEMETAIUNIMYECKUX CBOMCTB MO IpyNIaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CHCTEMBI XUMUYECKUX
3JIEMEHTOB I pa3BUTHUs Hayku U npaktuku. JI. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJsipHass M HEMOJISIpHAsi) CBSI3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTENIbHBIE  PEAKLUU.
IIpoueccsl OKUCIEHUS U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJEHCTBUE
TMAPOKCHJIA LMHKA C PAacTBOPAMH KHUCJIOT M IIEJIOYEH, MPOBEIECHHE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEeaKUUl
(ropenue, peakiyu pas3ioKeHUs, COeTUHEHHUS ).

Mescnpeomemmnbnie céasu



Peanuzamusi MeXNpeaMETHBIX CBA3€H NMpU M3YYCHUH XUMHUU B 8 Kiacce
OCYILIECTBJISIETCA 4Yepe3 MCIOJIb30BAHUE KaK OOMIIMX €CTECTBEHHO--HAYYHBIX
MOHATHHM, TaK W MOHSATUM, SBJISIOMIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0nue ecTecCTBEHHO--HAYyUHbIC MOHATHS: HAYYHBIN (pakT, ruroresa, Teopusl,
3aKOH, aHaJW3, CHHTE3, KiaccuduKauus, TMepUOAUIHOCTh, HAOJIOJICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dusuka: Marepus, aroMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOMNbI, PAAMOAKTUBHOCTh, MOJICKYJIA, AJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PM3MYECKUE BEIMYMHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, MIAaHETHI, 3BE3/1b1, COHIIE.

buomnorus: doTocunTes, npIxanue, ouocdepa.

['ecorpadms: armocdepa, rumpocdhepa, MHUHEpaANbl, TOPHBIE  IOPOJIBI,
TI0JIE3HBIE UCKOITAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peaKkUus

[Tepnoanueckuii 3akoH. [leppognueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kajusd, KaJIblUid M UX
COCIMHCHUHW B COOTBETCTBHM C IIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuommyeckon
CHCTEME U CTPOECHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbl XUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJIacCaM HEOPraHHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukaiys XuMAYECKUX PEaKIMid M0 Pa3InYHBIM MpU3HAKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3(dekrty, 1o
WU3MEHEHUIO CTENEHeW OKUCIICHUS XUMHYECKUX AJIEMEHTOB, IO O0OpaTUMOCTH, MO
YYaCTHIO KaTajln3aTopa). IK30- U dHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYCCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xuMU4YecKod peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPaTUMBIX XUMHUYCCKUX peakiusix. [IoHATHEe 0 TOMOTreHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE O XUMHUYECKOM paBHOBeCUU. DAKTOPBI,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU M TOJO0KEHHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBINM  OajaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTENHHOM peakuuu. COCTaBlieHHE ypaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M [OHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMUYecKoil cBsi3u. CteneHp Auccounanuu. CUIbHBIE U CJIa0bIe 3JIEKTPOIUTHI.

Peakruu nonHOTO OOMEHa. Y CIOBHSI TPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpAalI€HHbIE HMOHHBIC YypaBHEHHUS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM M COJIGM B CBETE TMPEJACTABICHHH 00  3JIEKTPOJUTHUYECKOU
nucconuany. KauectBeHHbIE peakliui Ha HOHBL. [IoHsATHE O THIpONIU3€e CONEil.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISIMU KPUCTAUIMUYECKUX PEIIETOK HEOPTraHHMYEeCKUX
BEIIECTB — METAUIOB M HEMETaioB (rpadura W anMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOILECCAa AUCCOLUUAIMUA KHUCJIOT, WIEJIOYEd U COJeH
(BOBMOXKHO  HCIIOJIb30BAaHUE  BHUJEO MaTepUaloB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKM  TPOTEKAHHWS  peakluidi HOHHOTO  OoOMEHa
(oOpa3zoBanue ocaaka, BbIJElIEHHE Tra3za, o0Opa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIIM
(ropeHue, peakiuu pasyIokKEHUs, COCTUHEHUS), Paclo3HaBaHUE HEOPTraHWYECKHUX
BEIIECTB C TOMOIIBIO KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTasibl 4 UX COeTUHEHUS

OOmast xapakTepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEILIECTB — TajoreHoB. XWMHUYECKHME CBOWCTBAa Ha TmpuUMepe  XJjopa
(B3auMoJielicTBUE C METaUlaMU, HEMETa/llaMH, IIeJioYamMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEeHUE, NpUMEHeHue. [lelicTBue
XJIOpa U XJOPOBOJOpPOJAa HAa OPraHU3M uYejoBeKa. BakHeilme XJIOpUAbl U X
HaxXO0XJICHUE B TIPUPO/IC.

O6mast xapakrepuctuka 31emMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue W (PU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBUYECKHE U
XuMuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIU KUCIOTHBIX OKCHJIOB.
Cepnas kucnorta, (QuU3MYECKHUE W XUMUYECKHE CBOMcTBa (00OmMe  Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduueckne). XUMUYECKHE PEeaKIlnw,
JeKaIe B OCHOBE MPOMBINIJIEHHOTO CMOCOo0a TOMyYeHUs] CEPHOW KHCIIOTHI.
[Ipumenenue cepHoi KUCAOThL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKLIUS Ha



cynabdar-uoH. Haxoxaenue ceppl U €€ COCOIUHEHHN B MpHUpoAe. XUMHUYECKOE
3arpsi3HCHUE OKPYXKAIOMICH Cpefbl COCAMHEHHMSIMH Cepbl (KHCJIOTHBIE OXKIIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHS. A30T, pacIpOCTpaHEHUE B MPHUPO/IE,
dusnueckue U XuMHueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
du3nyueckre U XUMUYECKHUE CBOMCTBA, MoJydeHne U npumeHeHue. Coiau aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoiydeHue, (Pu3ndeckne W XUMHUYCCKHE
CBOMcTBa (00IIME Kak WpPEeICTaBUTENd Kjacca KHCIOT W Clenu(puyecKue).
Hcnons3oBaHne HUTPATOB U COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arpsi3sHeHHE OKPYIKaIoIIel Cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEeHHE BO3JyXa, MOuBbl U BOJOEMOB). Docdop,
ajutoTpornHele Moaudukanuu Qocdopa, Pu3NUECKHEe U XUMHUYECKUE CBOICTBA.
Oxkcup docdopa (V) u bochopHas kucnoTa, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nosyaenue. McnonbszoBanue pochaTtoB B kaueCTBE MUHEPATBHBIX YI0OpEHU.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIe  CTENEHW  OKUCICHHs.  YTJIEpOoA,  aJUIOTPOIHBIC
MoAu(UKAIIMK, PacpoCTpaHEHWE B TPUPOJES, (U3HUYECKHE W XUMHUYCCKHEC
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJOTHYECKHE TMPOOJIEMbI, CBS3aHHBIE C OKCHIAOM
yraepoaa (IV), rumore3a mio0aJIbHOTO TIOTCIUICHHS KJIMMAara, MapHUKOBBIM
addekT. YronapHas KUcaoTa U €€ CoiM, X PU3NIECKUEe U XMMUUYECKUE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHas peakmuss Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH U CEIHCKOM
XO35HCTBE.

[TepBoHAYaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCAMHCHHIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHAas KUCIIO0TA).
[IpupogHbie HMCTOYHWUKH YTJIEBOAOPOIOB (yrosib, NPUPOAHBIA Ta3, HePTH),
MPOJYKThI UX TepepadoTku (OCH3MH), WX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHE 0 OMONOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YIJIEBOIaX — U UX
PO B OKM3HU 4UeNOBeKa. MarepuaibHOE €IUHCTBO OpPTaHMYECKUX U
HEOPTaHUYCCKUX COCTUHCHUH.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenne. CoenuHeHuss KpeMHus B mnpupoge. OOmme mpeacTtaBieHus 00
okcuae kpemuus (IV) u xpemuueBoit kuciore. CUIMKaThl, UX MCIOJBb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BakHellne cTpouTeabHbIE MaTepuasbl: KEpaMHUKa,



CTEKJIO, TIEeMEHT, O0eToH, kene300eToH. [Ipobnembr 0€30MMacHOTO HMCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
IIPOBEJICHUE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOMIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsSI, OIBIThI, OTPAKAIOMIME (PU3MUYECKHE M XHUMHYECKHUE CBOMCTBA
rajoreHOB M HX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHME C O0Opa3laMu XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu ceppl W €€ COCNUHEHHSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOMIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHCIIOTBI, M3YYEHHE XHUMHWYECKHUX CBONCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEECHNE KaUeCTBEHHOW pEaKIMu Ha cyJibdar-
WOH W HAOJIOJIEeHWE TpHU3HaKa e MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBolicTBaMu a3zota, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAaHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U POCPOPHBIX yTOOpEHUi, TOTyUYCHHE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX pEakIuii Ha MOH aMMOHUA U (ochaT-uOH U U3ydEeHHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICIICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMYECKUX PEIIETOK aimasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aCcOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U U3YyUYECHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHHE KaUeCTBEHHBIX pEaKiii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE [PU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTABHBIX
3aJ1a4 110 TeMe «BakHelnme HeMeTauIbl 1 UX COETUHEHU.

MeTaJiibl U X COETUHEHUS

OO6m1as XxapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJ/VIOB HA OCHOBAHUH
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3emeHtoB J[. H.
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaminyeckasl CBsi3b U
METAJJIMYECKasi  KPUCTAJUIMYECKass  pemeéTka.  DIJIEKTPOXUMHYECKUU  Psif
HarpspKeHu MetauioB. dusnueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CHocoObl TMOdy4YeHus: MeTauioB. [loHSATHE O KOpPpO3MM METaIOB, OCHOBHbBIC
CrocoOBI 3amuThl MX OT Koppo3uu. CmiaBbl (CTaidb, YYTYH, IIOPATIOMHHHM,
OpoH32a) U WX MPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTaIbl: MOJOXKEHUE B [leproanueckor CUCTEME XMMUYECKHUX
anemeHntoB JI. . MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXKAEHUE B IPUPOJE.
Puznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCuIbl U



TUIPOKCUABI HATpusd MW Kanusa. l[IpuMeHeHune WIENOYHBIX METAIUIOB M UX
COEIMHEHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid M KalblMH: IIOJIOXKCHHE B
[lepuomnueckon cucreMe xumuueckux 3neMeHToB [[. . MenneneeBa, ctpoeHne
UX aTOMOB, HaXOXJI€HUE B IIpupoac. PU3NYECKUE U XUMUYECKHE CBOMCTBA MarHUs
U Kanblusa. Baxuelive coequHEHUS KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XécTkocTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.

AJtoMUHUN: TIo10keHKe B [leproandeckoil cucTeMe XuMHUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHUE atoma, HaXOXICHUE B Ipupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTtOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTIOMHHMUS.

Kenezo: nomoxenue B [lepruoanueckon CHCTEME XUMUYECKUX 3JIEMEHTOB /.
. MenpgeneeBa, cTpoeHue aroMma, HaxoxXAeHWEe B mpupoac. Dusznyeckue u
XUMHYECKHe CBOMCTBA keme3a. OKCUIbI, THAPOKCHIBI U conu xkene3a (I1) u sxeneza
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3llaMd METaUIOB M CIUIaBOB, HX (DU3UYECKUMU
CBOMCTBaAaMHU, U3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCTIOJB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHUS OKCHJA
KaJIBIIUS W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHHE BHEOMATECPHAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS HKeEJI€3a B KUCIOPOJIE
(BOBMOXXHO  HCIIOJIb30BAHUE  BHJACOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIIMN HA MOHBI: MAarHus, KajablMs, aTlOMUHUS, I[IMHKA, JKeJie3a
(1) u xenesa (III), menu (II), HaOMOICHHE M OTIMCAHUE TIPOIIECCOB OKPAIIUBAHMSI
IJJaMEHH HWOHAMH HAaTpHs, Kalus W Kajdblugd (BO3MOXKHO HCIIOJb30BaHUC
BHJICOMATEPHUAJIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «Baxuenime
METAaJJIbl MU UX COCIUHCHUSD).

XuMuA 4 OKpYysKaolas cpeaa

Bemectsa m Marepuanbl B TOBCEIHEBHOW >KM3HM 4YeJIOBEKa. bezomacHoe
UCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObITy. IlepBas momors mpu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroLel cpelbl (mpenesibHas JOMyCcTHMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun dKOJIOTrMYeCKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIloB MaTepuasioB (CTEKJIO, CIUIAaBbI METAJUIOB, MOJMMEPHbIC
MaTepuabl).

Mescnpeomemmnbnie céasu



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NMpu HM3y4yeHUM XuUMUM B 9 Kiacce
OCYIIECTBIISICTCS 4Ye€pe3 HCIOJb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHUsl, aHalu3, CHUHTE3, KiaccupuKalus, TMEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHUE, MOJECIb, SBJICHUE, NapPHUKOBBIMI
3¢ exT, TEXHOIOT S, MAaTEPHUAITHI.

®duzuka: marepusi, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TONBI, PAaJUOAKTUBHOCTh, MOJEKYJA, SJIEKTPUYECKUA 3apsi, IPOBOJHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAs]
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI M3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COTHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yA0OpEHUs, MUKPOIJIEMEHTBI, MaKPO3JIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruzapocdepa, MUHEpalbl, TOpPHBIE IOPOABI,
[I0JIE3HBIE MCKOIIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUS XMMHH B €IMHCTBE y4E€OHOH H
BOCIIMTATENBHOMN EATEIBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, NPUHSATBIMUA B
oOlllecTBe MpaBWJIaMd M HOPMaMHM TIOBEACHHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIO3HAHUs, CAMOPA3BUTHUS U COLMAIA3ALUN O0YUArOITUXCS.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPAKAOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAlHU W
pacIIMpEHNE ONbITA AESITEILHOCTY Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTUYECKOr0 BOCIIUTAHUA!

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACJIEIWIO, NTOHUMAHMUS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMeir o
IIEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUIX 00 yCTpoicTBE MUpa U OOLIECTBA;

2)rpaaaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS] O COLMAIBHBIX HOPMAX M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPUYECKOW H  APYrMX  BHJAX
JEsITeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM MAESTENIbHOCTU IPH
BBINIOJIHEHUM YYE€OHBIX, TIO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XHMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IIpollecce€ 3TOM yuyeOHOW MAeSITeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEICHHME M TMOCTYIIKM CBOMX TOBAapUUIEH C MO3ULMH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XUMHYECKOW pPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY JIJI1 TOHUMAaHUS CYIIHOCTU HAYYHOH KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHA IPUPOABI, B3aWMOCBA3SX YEIOBEKA C
NPUPOJTHOM CPEAOH, O POJIM XUMHUH B TOZHAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOMUMbIE UIsi OOBSICHEHUs HAOJIOaeMBIX MPOLECCOB U SBIICHUM,
MO03HABATENIbHON, MH()OPMAIMOHHOM W YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paOOThl ¢ y4eOHBIMU TEKCTaMHU, CIPaBOYHOMN



JUTEPATYPOH, JOCTYMHHIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K €aMOOOpa30BaHHUIO, MPOEKTHOM U HCCIEOBATEIbCKON
JeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaabHEHIIIeM;

4) (popMUPOBAHUSA KYJIbTYPbI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSATHE BPEIHBIX MPUBBIYEK (YITOTPEOJICHUS aJIKOTOJISI, HAPKOTUKOB, KYpeHUSI),
HEOOXOJIUMOCTH  COOJIOJICHUS] TIpaBUJl  OE€30MAaCHOCTH TMpPU  OOpalleHuu C
XUMUYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KU3HU;

5) TPyA0BOro BOCIIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPOoPeccuii U Tpyaa pa3IudHOTo poja,
YBOKECHUE K TPYIy U pe3yjbTaraM TPYJIOBOM NESITEIHHOCTH, B TOM YHCIIE€ Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW IO XHUMUU, OCO3HAHHBIA BBHIOOP
WHIVNBUYaIbHON TPAEKTOPUU MPOJOHKEHHS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NeSITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) IK0JIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU IIeJIecO00pa3HOEe OTHOIIEHUWE K MPUPOJAEC KaK HUCTOYHUKY
U3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE EHHOCTU 3J0POBOTO U
O6e3zomacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU padOTE ¢ BEIIECTBAMHU, & TAKKE B CUTYaIIHIX,
YIPOXKAKOIINX 30POBbIO U KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU W3YUYCHUH XUMHH, IJIS
peIIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOWUIEH MPUPOJIHON CPEIOW, IS MOBBILICHUS
VPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhI, OCO3HAaHHA TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEeM M IMyTeH HMX PEeIIeHUsS MOCPEICTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEJIHHOM,
KOMMYHUKAaTUBHON U COLMAIIBHOU ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33pEHMS OOIEHAY4YHbIE TIOHATHSA (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3THX MPEeIMETOB (OPMHPOBATH MPEACTABICHHUE O IIEITOCTHOU



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYISTUBHBIC), KOTOpbIE oOecnedynBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOMU
NEeSITEbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe JeliCTBUS

Bba3oBble JJornueckue 1elicTBUA:

YMEHUSI MCMOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIILIEHUS TPU OCBOCHUHU
3HAHWI: PacKPhIBaTh CMBICT XUMHUYECKHX TMOHATHHA (BBIACIATH WX XapaKTEPHBIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHUSIMH), UCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIUKA XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTAMHU H3yUCHMS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI U 3aKIIFOUCHUS,;

yMEHUE TPUMEHSITh B TMPOIECCE IMO3HAHUS TOHATUS (IIPEIMETHBIE W
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMUH,
MpeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ JJIEMEHTa), XuUMHUuYeckas ¢opmysia U YpaBHEHHUE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJICNIBHBIX TPEJICTABICHUN BBISBIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC
MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUUYECKHUX PEaAKITUH,
BBISIBJISITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MPOTHUBOPEYHSI B U3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3oBble uccienoBare/bCKue 1eHCTBUA!

YMEHHUE HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI [JIi (POPMUPOBAHUSI THUIIOTE3Bl IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH U TPOBEICHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHWE Ha0IoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEAOBAHHUS, COCTABIATh OTYET
0 TIPOJIeTTaHHOM padoTe.

Pabora ¢ nunpopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WU MHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS, MTOTYyUYaeMYyI0 U3 pa3HbIX UCTOUHUKOB
(HayyHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHWMHUYECKOTO COJCpP)KaHWs, CIPABOYHbBIC
mocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3IudyHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
UH(POPMALlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpeeIEHHOrO TUIIa, MPUOOPETEHHUE OIbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBEHYIO (hOpMY MpeAcTaBieHUsI HHPOpMAIKA U
WUIFOCTPUPOBATh pEHIaEMble 3a/la4d  HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOWHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
MCCIIEIOBATENLCKON JIEATEIbHOCTH MH(QOPMAIMIO O BIMSHUM MPOMBINIICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOUIEH IPUPOIHOU
cpensl.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIC NeHCTBHA:

YMEHMs 3a/JaBaTb BONpPOCH (B XoAe auanora M (WiM) JIUCKYCCHH) IIO
CyumiecTBy  oOCyXJaeMol  TeMbl, (OPMYyJIUpOBATH  CBOM  MPENJIOKEHUS
OTHOCHUTENBHO BBIIIOJIHEHUS ITPEIJIOKEHHON 3aa4H;

YMEHUS  NPEICTaBISATH  IOJYYEHHBIE  PE3YyJbTaTbl  I[TO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pE3yNbTaTOB BBINOJHEHUS XMUMHYECKOTO IKCIEpUMEHTa (Ja0OpaTOPHOTO ONBITA,
J1a00paTOpHOM PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M HMCCIIENOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PEIICHHUU
BO3HUKAIOIIUX MPoOJeM Ha OCHOBE yd€ra OOIIUMX HMHTEPECOB M COIJIACOBAHMS
no3utuii (00CyX aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPJIUHALIUS
COBMECTHBIX [JICWCTBUM, ONPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaIbHbIe y4eOHbIC NCHCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh LEIU ACATENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTEeIBbHOCTh, BIOMPATh Hanbosee 3PPeKTUBHbIE CIOCOOBI pellleHns Y4eOHbIX U
NO3HABATEIBHBIX 33/1a4, CAMOCTOATENIBHO COCTAaBJIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM IIPU BBINOJIHEHUU 3aJaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaxX — BELIECTBaX U PEaKUUsX,
OLIEHMBATh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, ITPEJIAracMbI€ B YCIIOBUH 3aJaHUN.

MNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pPE3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJIep)KaHusl, YCTAaHOBIIEHHOTO JaHHOW deaepaibHO pabouelt MporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE 00YYAIOIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NeUCTBUN, crenupuiecKkue I TpeAMETHOW oOmact  «XuMHS», BUIBI
NEATEIbHOCTH MO  IOJYYEHUIO HOBOIO  3HAHWS, €ro  HHTEPHpPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoHiy 00yuenus B 8 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTPpaXKaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUN:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3IIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi pPeakius, Kiaccu(ukaius peakiuil: peaxiuu
COCOVMHEHUSA, PEAKIUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PpPEaKIUu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIII0BOU 3((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aToma, aToOMHas OpOWTallb, paaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS U HEMOJISIpHAs KOBAJICHTHAS! CBSA3b,
WOHHAs CBSI3b, HOH, KATMOH, aHHOH, PACTBOP, MACCOBAasl JOJISI BEIIECTBA
(mpolLieHTHAast KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TOHATUH U
MPUMEHSITH 3TU NOHSATHUSA MIPU ONUCAHUH BEUIECTB U UX MPEBPAILCHUI;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJiCHHS (HOopMys
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSIX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
IIPUHAJIEXKHOCTh BEILIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHUJ XUMUYECKOW CBA3M (KOBaJCHTHAs M HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaThb cMmbica [lepuomnueckoro 3axkona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIokeHHs B llepuoamyeckoil cucreme,
3aKOHOB COXPAHEHMUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUEHMS, 3aKOHa ABOTaIpo;

e ONUCHIBATh W XapakTepuzoBaTh TabmuuHyro dopmy Ilepuonnueckont
CUCTEMBl XHWMHMYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHUS  «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodouHas noarpynna (b-rpynmna)», Manbsie u
OOJIbIlINEe TIEPUOJbI, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogmueckass cucrema xummdeckux snmementoB J[. U.
MenaeneeBa» ¢ YMCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, o0Iee YUCIO0 IEKTPOHOB
U pacIipe/ie]ICHUE UX I10 SJICKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XAMHYECKHE PEaKIuu (M0 YUCIYy M COCTaBy YYaCTBYIOIIMX B PEAKIIHH
BEIIIECTB, 110 TETIOBOMY 3P DEKTY);

XapaKkTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIasi OMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUICCKIX PEAKITHI,

MIPOTHO3WPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYCCKHX IMPEBpAIICHUN B
Pa3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJIIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOrOo »dJieMeHTa 10 ¢dopmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIINM;

MPUMEHSTH OCHOBHBIE ONEpPallid MBICIIUTEILHON ESITeIbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEMATU3AINI0, Kiaccuukaiuio,
BBISIBJICHUE TPUYHUHHO--CIICJACTBEHHBIX CBS3EH — Il M3y4YEHHs] CBOWCTB
BCIIECTB M XHMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIOZCHUE, W3MEPCHHE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN);

ClIeoBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCylod |
7a00paTOpPHBIM  O0OPYJOBAaHMEM, a TakXKe IMpaBWiaM OOpalleHus: C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJYYEHUIO W COOUPAHHIO
ra3oo0pa3HbIX BENIeCTB (BOAOpOAa € KHUCJIOPOJA), MPHUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOJAUTh  XUMHUYECKHE  OKCIEPUMEHTBI  II0
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U IPYTHE).

K xoniy oOyueHus B 9 kjacce npeMeTHbIE Pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPpaXkaTh CHOPMUPOBAHHOCTH Yy OOYUAIOIUXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHHMOH, MPOCTOE BEIECTRBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlisi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJEKTPOJIUTHYECKAS HUCCOLMALMSA, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTrop, XMMUYECKOE paBHOBecHE, O0OpaTUMble U



HEOOpaTUMBIE pEaKINK, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHME W  BOCCTAHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInyecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEAKIUHU, MPEACIbHO JOMyCTUMAs
koHuentpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TIOHSATHUA U
MPUMEHSITH ATU MOHSATHUSA MTPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBlIeHUS (OpMyI
BEILIECTB U YPABHEHU XUMUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCOMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJI XUMUYECKOH
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKON (opmyJsie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAUHEHUH, TUI KPUCTATIINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 TMOHUMAHMWE: OMNUCHIBATH M XapaKTEPU30BATh
Tabnuunyo (Gopmy Ilepuoauyeckoil CUCTEMbI XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHS «TJIaBHas moarpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003HaYeHUs, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCIIOBBIMU  XAPAKTEPUCTUKAMH  CTPOCHHUSI aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB | 3apsij sapa, OOINee YHCIO JJIEKTPOHOB U
pacmpejiesieHde HX IO JJEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCIUHECHUMN B
npeesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIH C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAaHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(PhEKTy, 10 U3MEHEHUIO CTENEHeW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME MU CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBA TPOCTBIX M CIOXHBIX BEIIECTB, NOATBEPKIasi OINUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMALMU  KHUCIOT,
1IEJIOYEU U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHCTHYECKOM CBS3HM MEK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MTOCPEJICTBOM COCTABJICHHS JJICKTPOHHOTO OajlaHCca ATUX PEaKInid;
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYI) MOJICKYJIIDHYIO M MOJIIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »3JieMeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIINM;

coOmoaTh  IpaBWjia  TOJB30BAaHUSA  XMMHYECKOHW  TOCYyJIOM U
7a00paTOpHBIM  O00OpYy/IOBaHMEM, a Tak)Ke IIpaBHJIa OOpAICHHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYCHHUIO W COOMUpPAHHIO
ra3zo000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKHUCIIOTO Ta3a);

MPOBOJAUTL  PEAKIUM, IOATBEPIKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMHU/I-,
uonua-, kapoOonart-, ¢docdar-, cunmkar-, cynbdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpax HEOPTraHUUECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIEpAlMHM MBICIUTEIBHON JAEATCIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTU3allhi0, BBISBICHUE
NIPUYUHHO-CJICACTBCHHBIX CBSI3€Hd — IS HM3yYEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, CCTCCTBEHHO-HAYYHBIC METOMIBI ITO3HAHUS —
HaOJII0JICHHE, W3MEPEHHEe, MOJICIUPOBAHME, DKCICPUMEHT (peallbHbId M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoauyecTBO 4acon
Ne HauMeHoBaHHe pa3esioB U JaextponHble (HudpoBbIe)
Koutpoabnsbie IIpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTeJIbHbIe pecypchl
padoThI padoThI
Paznen 1.IlepBoHavanbHble XUMHYECKHE MOHATHSA
Xumus — BakHast 00J1acTh

11 €CTEeCTBO3HAHUSA U 5 9 bubnuorexka [{OK

' IPAKTUYECKOM IEATENLHOCTH https://m.edso0.ru/7f41837c

YyenoBeKa

19 BemtectBa u xumnueckue 15 1 bubmuoreka LIOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Paznen 2.BaxHeiimine mpeacTaBuTe M HEOPraHMYeCKHX BeleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubanorexa [JOK

' 06 okcuaax https://m.eds00.ru/7f41837¢
59 Bonopoa.Ilonsitue o kuciorax 3 butmmoreka LIOK

' Y COJIAX https://m.edso0.ru/7f41837c
53 Bopna. Pacteopsl. Ilonstue 06 5 1 1 Bbutnuoreka LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJIACCHI 11 1 1 bubnmnorexa [HOK

' HEOPTaHWYECKUX COCAMHEHHUI https://m.edso00.ru/7f41837c

Uroro no pazneny 30

Paznen 3.Ilepuoanyeckuii 3akon u Ilepuoanueckasi cucrema xumudeckux djemeHnToB /. U. MenaeneeBa. CTpoeHue aToOMOB.

XumMuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKkunuu



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

[Tepuoauueckuii 3aK0H U

31 [Tepuonuueckas cucrema 7 bubnuorexa [JOK
XUMUYeCKHuX d7eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Mengene-eBa. CtpoeHue aToma
Xumudeckas CBS3b. Bumorexa LIOK

3.2 OKHCIHTEEHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC PCAaKIUU

butmoreka [IOK
Hroro no paszerny 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



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

9 KVIACC

Koan4yecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB H TeM (uudgpossie)
Ne n/m Kontposabubie | IIpakTndeckue
NMPorpamMMabI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypcsl
Pazgen 1.BemecTBo M XUMHYeCKHE peaKLUun
11 IToBTOpeHue u yriayoieHue 3HaHUH 5 1 bubnnorexa IJOK
' OCHOBHBIX pa3JIeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XHUMUYECKHUX 4 Bbubnuorexa [JOK
' peakiuii https://m.eds00.ru/7f41a636
13 DJIEKTPOIUTHYECKAS] JUCCOLUALINS. 8 1 1 bubnmnorexa [JOK
' XUMUYECKHEe peaKIIuu B paCTBOpax https://m.edsoo.ru/7f41a636
HTtoro no pazaeny 17
Paznen 2.HemeTasibl U UX cOeAMHEHUS
51 OO0mras XxapakTepUCTUKa XUMUYIECKUX 4 1 bubnmnorexa [JOK
' anemeHToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO6m1as xapakTepuCcTUKa XUMHUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 bubsmorexa HOK
' Py et https://m.edso0.ru/7f41a636
COCTMHCHUS
OO611as XapakTepUCTHKA XUMHYECKUX
2.3 sneMeHToB VA nbl. A30T, Gocdop u ux 7 1 bubsmorexa LIOK
' TPYHIEL ’ P https://m.edso0.ru/7f41a636
COCIMHCHUS
OO6m1as xapakTepuCcTUKa XUMHUYECKUX
2.4 anemenToB IVA-rpynnsl. Yraepoa u 8 1 2 bubanoreta LOK
' . TPy oA https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTHHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3znen 3.MetaJllIbI M X COeAUHEHHUSA

bubnunoreka [IOK
3.1 06 I 4
HE CBOMCTRA METAILITOB https://m.edsoo.ru/7f41a636
. bubnnoreka [IOK
3.2 Baxueiinme MeTaIbl U UX COSTUHEHUI 16 https://m.edsoo.ru/7f41a636
HTtoro no pazaeny 20
Paznen 4. Xumus u okpy:xamouiasi cpeaa
4.1 BemecTBa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' - p https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubmiorera OK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 xiacc/ Pymzutuc I'.E., ®enpaman @.1°., AkiimoHepHoe 00I1I1ECTBO
«M3nmarensctBo «IIpocBemenne»
» Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AKiioHepHOE 00111€CTBO

((HSI[&TCJILCTBO ((HpOCBCHICHI/IC»

METOJNYECKHUE MATEPHAJIBI JISA YYUTEJIA
MeTtoaudeckue mocoous.
MeTtoanuecKie KeHChl I OCHOBHOTO OOIIEro 00pa30BaHMsI: CII0XKHBIC BOIIPOCHI

npernoaBaHus yueOHbIX npeameroB. Xumus. https://content.edsoo.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/
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