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IHHOACHUTEJIBHASA 3ATIMCKA

Paboyas mporpamma o xuMuu 1715 8-9 Ki1accoB OpUEHTHPOBAHA HA pealn3alliio B HEHTPe
o0pa3oBaHusl eCTECTBEHHOHAYYHOHl M TexXHOJOruvecko HampaJjieHHOcTell «Touka
pocTa», co3ganHoro Ha 6aze MBOY «BopooObesckas CIL» ¢ nenbio pazButus y oOydaromuxcs
€CTeCTBEHHOHAYYHOH, MaTeMaTHYeCKOW, HH(POPMAIIMOHHOW TI'paMOTHOCTH, (OPMUPOBAHUS
KPUTHUYECKOTO U KPEaTUBHOTO MBIIICHUS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOMU
U TEXHOJIOTUYECKON HAmpaBICHHOCTH, a TaKkKe JUIsI MPAKTUYECKOH OTpabOTKH YydeOHOTO
MaTtepuaia o ydeOHOMY MpeaMETy « XUMUN.

Ha 0a3e nentpa «Touka pocrta» obecnieunBaeTcsi peanu3anus 00pa30BaTeIbHBIX
MIPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAaINpaBICHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHs M C YYETOM
pexkomennanuii denepanbHOTO omeparopa yuebHoro mpeaMmera «Xumus». Pabouas nmporpamma
MO3BOJISIET MHTETPUPOBATh pealu3yeMble 37eChb MOJAXOJbl, CTPYKTYpPY M COJAEp)KaHHE Npu
opranuszanuu yuyebHoro npeamera «Xumus» 8-9 kiace. Vcnonb3oBanue o00pyioBaHus IEHTpa
«To4ka pocTay MO3BOJSET CO3aTh YCIOBUS:

JUTSI pacIIUPEHUs COICPKAHUS ITKOJIBHOTO OMOJIOTHYECKOTO 000PYI0BAHNS;

11 TIOBBIILICHU S HOBHaBaTeHBHOﬁ AKTUBHOCTHU o6yqa}01up1xcs1 B CCTeCTBeHHOHaquOﬁ
o0acTu;

JUIS Pa3BUTHUS JTMYHOCTH HIKOJBHUKOB B Ipoliecce oO0yueHus: OMOIOTuH, ero CioCOOHOCTEMH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHS COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

JJIA pa6OTBI C OIapCHHBIMHU HIKOJIbHUKAMMU, OpraHu3alii UX Pa3BUTHUA B PA3JIMIHBIX oOmacTax
O6paSOBaTeHBHOﬁ, TBOp‘ICCKOfI JCATCIIBHOCTH.

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 0011ero 0Opa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelIbHON MPOTrpamMMbl OCHOBHOIO
obmiero oOpaszoBanus, npexacraBieHHbx B I'OC OO0, a Taxke Ha OCHOBE (QenepanbHO
paboyeil mporpaMMBbl BOCIIUTAHUS U C YYETOM KOHIEMIMHU MpEeroaaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoit deaepanum.

[Iporpamma mo xumuu nAa€T MpEACTaBIEHHWE O LeNsIX, oOuieil crpaTeruu oOydeHws,
BOCIIUTAHHUS U PAa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4e€OHOro MpeIMeTa, yCTaHaBIMBAeT
o0s3aTenpHOE MPEIMETHOE CoJepkKaHue, MpelyCMaTpUBaeT paclpeelieHHe ero Mo Kjiaccam U
CTPYKTYPUpPOBAHUE IO pa3jiejaM U TeMaM MPOorpaMMBbl [0 XUMUH, ONPEIeseT KOJINYECTBEHHbIE
Y KaYECTBEHHBIE XapaKTEPUCTUKHU COJIECPIKAHUS, PEKOMEHYEMYIO IIOCIIEI0BATENbHOCTD U3yUEHUS
XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeIeNsieT BO3SMOXKHOCTH MPEAMETa [T peallu3aiiu
TpeOoOBaHUN K pe3yJabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MPOTpaMMbl HAa YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a Takke TpeOOBaHMN K pe3yiabTaraM OOydeHHUS XMUMHH Ha
ypOBHE IIeJIel M3yueHUs MpelIMeTa U OCHOBHBIX BUIOB YUeOHO-TI03HABATEIHLHON NESITeNbHOCTH
00y4aromerocs Mo OCBOCHHUIO Y4eOHOTO COJCpKAHMS.



3HaHUE XUMUH CITY)KHUT OCHOBOH JUIsl (JOPMHUPOBAHKSI MHPOBO33PEHHS 00YUaIOIErocs, ero
MPECTAaBICHUN O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTABICHNUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 BOJIIOIMU BELIECTB B IPUPOJE, O MYTIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliiii BOZMOKHOCTEH [T CaMOPa3BUTHA U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B POPMHUPOBAHUE MBIIIJIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 0Oyyaronuxcs,
HaBbIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  JI€ATENbHOCTH,  3KCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B TIIOBCEJHEBHOW JKM3HH, Tak M B
npohecCHOHANTBHOM JIeATETLHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAYYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsi[1a HA €IMHCTBO MPUPObI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTECTBEHHO--HAyYHOU! TPaMOTHOCTH 00 y4JaroIInXcs,

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHble HampaBjieHHs B OOy4e€HUM XMMHH 00eCHeuMBarOTCs CHEHU(PUKON colep:KaHus
y4eOHOTO0 MpeaMeTa, KOTOPbIN ABIsIeTCS eAarorndecky afanTHPOBaHHBIM OTpaXKeHHEM 0a30BOM
HayKH XMMUU Ha ONpe/IeIEHHOM JTare € pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00ILIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMBI NI€PBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKOU XUMUH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM COPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ usydeHuro. ColepkaHue CKIAJbIBAETCS M3 CUCTEMBI NOHATUH O XMMHYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbl IOHATHH O XUMHUYecKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 NPUHLUILY IOCJIEAOBATEIBHOIO Pa3BUTHsA 3HAHWN Ha OCHOBE
TEOPETUYECKUX ITPEJICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO Y4E€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoguueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTIO 3aKOHA XMMMH;

— Y4YECHHMsI O CTPOCHUH aTOMa U XMMHYECKOH CBS3U;

— MpeACTaBJIEHUHN 00 MEKTPOIUTUYECKON TMCCOLMALINY BEILIECTB B PaCTBOPAX.

Teopernueckne 3HaHUSA pacCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICIICHHBIX (h)aKTOB, pa3BUBAIOTCS OCIIEIOBATENBHO OT OJTHOI'O YPOBHS K JPYrOMY, BBITIOJIHSAS
¢GyHKIMU OOBSICHEHUS M IPOrHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEN IPAKTUYECKOTO
IIPUMEHEHUSI U TIOJyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XHMHHU CIOCOOCTBYET (OPMHMPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3ydyeHne xumun
IIPOUCXOIUT C IPUBJICYEHUEM 3HAHUM U3 paHee N3yUEHHBIX y4eOHBIX peaAMETOB: «OKpyXKaromui
Mup», «brosorud. 5-7 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu n3yyeHnH XUMUU TPOUCXOTUT (POPMUPOBAHHME 3HAHUI OCHOB XUMUYECKOIN HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN JIEATETLHOCTH YelOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3aaua yueOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU
CHCTEMbl XMMHUYECKHX 3HAHUH — BaXHEWIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX



MOJIOKCHUI, JOCTYMHBIX O0O0OOIICHUH MHPOBO33PEHYCCKOTO XapakTepa, S3bIKa HayKH, B
MPUOOIICHUH K HAYYHBIM METOJ[aM TTO3HAHUS [IPH U3YYCHUH BEIIECTB U XUMUYCCKHUX PEaKIIUi, B
(dbopMHpOBaHMHM ¥ PA3BUTUU IO3HABATEIBHBIX YMEHUH M HMX TNPUMEHEHHUH B Y4eOHO-
[I03HABATEIbHON U y4EOHO-UCCIIE0OBATENBCKON AESITEIbHOCTH, OCBOCHUU IIpaBUil 0€3011aCHOIO
oOpamieHus ¢ BeeCTBAMHU B TIOBCEHEBHOM KHU3HH.

[Ipn u3ydyeHHH XMMUU HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHHs BaKHOE 3HAYCHUE
nproOpeNu TaKue e, KaK:

— (opmHupoBaHUE WHTEIUICKTYaTIbHO PA3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOPa30BAHHUIO,
COTPYIHHYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIINMCS YCIOBHUSM KU3HU;

— HAaNpaBJIEHHOCTh OOYYEHHs Ha CHCTEMaTH4ecKoe MpuoOILIeHre oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ TO3HABATEJNIBHOW  JCATENHHOCTH,  HAay4YHBIM  METOJaM  TIO3HAHUA,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecrieueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OO0Y4YaIOMIMMUCS OTIBITA
Pa3HOOOpa3HOM JEeATETLHOCTH, MO3HAHHUS W CaMOTIO3HAHUSA, KIIIOYEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETESHITNH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHHE JIJIST PA3IMYHBIX BUOB JICITEILHOCTH;

— ¢opmupoBanue o0IIeH GYHKITMOHATHFHOU U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHUCJIe YMEHHUH OOBSICHATH M OIICHUBATD SIBJICHUS OKPY)KAIOIIETO MUPA, UCTIOb3Ysl 3HAHUS U OTIBIT,
MOJIYYCHHBIC TPU M3YyYCHUHM XUMUH, MPUMEHATh UX NPH PEIICHHH MPOOJIeM B TOBCEIHEBHOMN
KU3HU U TPYJIOBOH JIEATCILHOCTH,

— ¢opMHUpOBaHKE y 00YJAIONTUXCS TYMAHUCTUYECKAX OTHOIICHHUH, TOHUMAHHUS 1IEHHOCTH
XMUMHYECKUX 3HAHMM A BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEIEHUS B OBITY U
TPYAOBOM NEITEIBHOCTH B LEJISIX COXPAHEHHUSI CBOETO 3/I0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
poQuIIs U HANPABICHHOCTH JajibHeiIero ooyyeHus.

OO1ee yuCiio 4acoB, OTBEAEHHBIX U1 U3YYEHHs] XMMHHM Ha yPOBHE OCHOBHOTO OOIIEro
oOpasoBanwusi, coctaBiseT 136 yaco: B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kimacce — 68
4acoB (2 yaca B HEJCIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. DuU3nyeckue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHUE BemiecTB. [lonsTrHe 0 MeTogax
no3HaHus B xumun. Yucteie BemectBa 1 cMecu. CriocoObl pa3ielieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHUMBOJBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckas popmyrna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHAas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSMHEHHH.

KonnuecTo Bemecta. Mousib. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA, MAaCChl M UACIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukanus XUMHUUECKUX PeaKIuil
(coenuHeHws, pa3I0KEHUs, 3aMEIIEHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHuss ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (DU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKuX (TUTaBJICHUE BOCKA, TAsHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTMCAaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3ioxeHue caxapa, B3auMoIeiCTBUE
CEpPHOM KHUCJIOTHI C XJOpuaoM Oapusi, paszioxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICICTBHUE keme3a ¢ pacTBopoM coiu Menu (II), mzyuenne cnocoOoB pazieneHus cMeceit:
C TMOMOIIBI0 MarHuTta, (QUIbTPOBAaHHE, BbIMAPUBAHUE, AUCTHIULALMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOMN COJNM, HAOJIIOACHHE U OINMCAaHUE PE3YJIbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHs MacChl, CO3JaHHE MOJeNeld MOJIEKYI
(IIapoCTEePIKHEBBIX ).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoga B mpupoae. O30H — auioTpomnHas MoaubUKanus
KHCTIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, O5K30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOS.

Bonopon — anemeHT u pocToe BemecTBo. HaxoxaeHne Boiopoaa B mpupo/ie, hrusnueckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BeUIECTBa B
pactBope. Xumudeckue cBoicTBa BoAbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B MpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUUECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumaos.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHYSCKUC
cBoiicTBa KuCIOT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®usznueckue U XUMU4eckue cBoicTBa coseil. [lomyuenue
COJIEH.

['eneTnveckas CBsI3b MEXY KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKAHMS KUCIOpOaa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIeHus: TopeHus (Mmokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, cOOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BoJopoAa (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCTIOJH30BAHUE BHICOMATEPHAIIOB), HAOJIOIEHNE 00Pa3I[OB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEIOBAaHWE OCOOCHHOCTEM DPACTBOPEHUS BEIIECTB C PA3JTMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEIOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HaO0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM CepHOM KHCIIOTHI, KUCIIOT ¢ METaJUIAMH, PEAKITU
HEWTpalIU3aluy, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METajlla IpyruM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1no TeMe «BaxHeilmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckass cucrema xummu4yeckux jiementos /. U.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas ¢BA3b. OKHCIUTE/ILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIACCU(PHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOUYHO3EMENbHBIE METAILIBI, TaJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI M TUIAPOKCHIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osiemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leprogundeckoid CUCTEMBbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Duznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmueckoii cuctemsl JI. .
MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO AJIEMEHTa MO €ro noyiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paauyca aTOMOB XUMHUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. JI. . MenzeneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchr
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PACTBOPAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKLUi (TOpeHre, peakliuy Pa3iosKeHHs], COCTUHEHU).

Meostcnpeomemmnunie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH MPH M3yUYEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCTOIb30BaHNE KaK O0IIMX €CTECTBEHHO--HAYYHBIX MTOHATHH, TaK ¥ TIOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJACNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01re ecTECTBEHHO--HAyYHBIC TOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
M3MEPEHUE, MOIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUI 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatrHoe
COCTOSIHME BEIECTBa, a3, (U3WYECKHUE BEIUYHMHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpaibl, TOPHBIE TIOPOABI, TOJE3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKas peakius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux osnemeHtos [l .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHCHHHM CBOMCTB XHMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kajaus, KalblHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM 3JIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKON CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCHMOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKU U BUJIa XUMHYECKOU CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCAMHCHHWH, T'€HETHYEeCKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEakIUil MO pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENIEHEH OKUCIIEHUS
XMMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YYacTHIO KaTaiau3aTopa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBecHH. DaKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOI
pEeaKLMH U MOJOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCAUTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBlieHHE YPaBHEHHMM OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHIEM METO/1a MJIEKTPOHHOTO OalaHca.



Teopust 37EKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHI U HEANEKTpoiuThl. Katnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMU BEILIECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOH cBs3U. CTeneHb
mucconanui. CUIIBbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUS NMPOTEKAHUS PEaKIUil HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peaklUuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JAEHCTBHS pa3iIUYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIlecca TUCCOLMALUU
KHCJIOT, IIeJIouel U coJielt (BO3MOKHO HCII0JIb30BaHUE BUJIEO MAaTEpUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK NPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 0Opa3oBaHHE BOJIbI), ONBITOB, MILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakUuid (FOpeHHe, peakluu pPas3JIoKEeHHs, COCIWHEHHs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOUIIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiass xapakTepucThka TajoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKHUe CBOMCTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJCHCTBHE C METaJZIaMH, HEMETaJIaMH,
menouamu).  XsopoBojopond. ConsHas KHCIOTa, XWUMHUYECKHE CBOWCTBA, TIOJIydEHHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M 4YelloBeKa. BaxHeiine XJI1opub
U UX HaXO0XICHHE B IIPUPOJIE.

OO6mras xapaktepuctuka snemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKUe CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYecKue cBoilcTBa. OKCHIbl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3MUYECKHUE U XUMHUYECKHE CBOICTBa
(oOmmme Kak MpeiCcTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHoi KUCIIOTHI.
Coyin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COCIMHEHUH B Npupoe. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COCAUHEHUSIMU CEPBI
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeloTBpaILeHHS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHUsA. A30T, pacupocTpaHeHue B Hpupoae, Qu3MuecKue u
XUMU4eckue cBoicTa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKue 1 XUMUYECKUe
CBOICTBA, MoyyueHue U npuMeHneHue. Coinu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsi3HeHHE OKpYXKarollel cpebl COSMHEHUSIMH a30Ta (KUCIOTHbIE
JOX/IM, 3arps3HeHHe BO3[yXa, MOYBBl U BOAOEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosip3oBanue ¢ocdaroB B KayecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmiast xapakrepuctuka 53JeMeHTOB [VA-rpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHUS. YTIEPO, aJUIOTPOIHbIE MOJU(HUKAIINY, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKue U XuMU4ecKkrue cBoicTBa. Ancopouuns. KpyroBopor yriepoaa B mpupo/e.
Oxkcunpl yriaepoja, ux GU3NUECKHe U XMMHUUYECKHE CBOMCTBA, JACHCTBHE HA KUBBIE OPraHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTUICCKUE TIPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a TII00aTbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIH 3¢ (dekT. YrompHas KUCIOTa U e
coiii, UX (pU3MYeCKHe W XUMHUYECKHE CBOWMCTBA, IMOJlydeHHUE W TpHMEHEHHe. KadecTBeHHAS
peaxius Ha KapOoHAT-NOHKL. Vcnonib30BaHne KapOOHATOB B OBITY, MEIUIIUHE, IIPOMBIILICHHOCTH
U CEJIBCKOM XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAaX KAaK O COEIMHEHUSX Yriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoHbie ICTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOAYKTHI UX MepepabOTKU (OEH3UH), UX POJIb
B OBITY U TIPOMBIIUICHHOCTU. [IOHSATHE O OMOJIOTMYECKH BaKHBIX BEIECTBAX: JKHpax, OeiKax,
YyII€BOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHUYECKUX COCTMHCHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuje kpemuus (IV) u
KpeMHHEeBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MMacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

n3ydyeHue oOpas3l[OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJEHUE MPU3HAKOB MX MPOTEKAHMs, OTbBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBONCTBA rajoreHOB M MX COETUHEHHI (BO3MOXKHO
HCII0JIb30BAHME BHUICOMATEPHANIOB), O3HAKOMIIEHHE C 00pa3liaMH XJIOPUIOB (TaIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa IOoJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, U3y4YEHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCIIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuu Ha cyinb(arT-uoOH W HaONIo/eHuE MpHU3HaKa eé
MIPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEPUANIOB), 00pa3aMu a30THBIX U POCcHOpPHBIX yA0OpeHUH,
MoJlyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHHUS U (ocdaT-uoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BAHHE
BHUJICOMATEPUANIOB), M3YYCHHE MOJENeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yrA€M U yCTPOUCTBOM MIPOTUBOTA3a, MOJTy4YeHrEe, COOMpaHue, paclio3HaBaHUE U U3Y4YEeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
W3yYEHUE TMPU3HAKOB HX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHMEH CHIMKATHOM
MIPOMBILIJIEHHOCTH, PEIICHUE HKCIIEPUMEHTAIIbHBIX 33]1a4 10 TeMe «BaxkHel e HeMeTalIbl U UX
COCIUHEHUS.

MeTaJuibl B X COEIMHEHUS

OO1as XxapaKTepUCTHKA XUMUYECKHUX AIEMEHTOB — METaJNIOB Ha OCHOBAHUU MX TOJIOKEHUS
B Ilepuoanueckoil cucremMe xumudeckux snemMeHtoB . M. MenneneeBa U CTpoeHUs aTOMOB.



Crpoenue metaynoB. Metainueckas CBsSI3b M METaUIMYECKas KPUCTAJUIMUECKAs peEIIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampsHKeHUM MeTamioB. Du3MuecKue U XHUMHUYECKHME CBOWCTBa
MeTayuioB. O0mue crnocoObl NOTy4YeHus: MeTauioB. [IoHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOPATIOMUHHMA, OpOH3a) M HX
MIPUMEHECHHE B OBITY U TTPOMBIILJICHHOCTH.

[[lerounble MeTauIbl: TOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXJIEHHE B npupoje. Puznyeckue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpust U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[Ieno4yHO3EMENBHBIE METAIUIBI MATHUN U KAJIBIUI: IT0JI0KEeHKE B [leproanyeckon cucreme
xuMuueckux snemeHToB . M. MeHnaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXKJICHHE B MPUPOJE.
®uU3MYECKe U XUMUYECKUE CBOMCTBA MAarHus W Kanblus. BakHedlume COCIUHEHUS KalbLUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHUSI.

AmoMuHMIL: TosiokeHUe B Ilepmonnueckoll cucreMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. Pusnueckue U XMMHUECKHUE CBOMCTBA
amoMHuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux isnemeHtoB [l .
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. dusndeckue U XMMHYECKHUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U conu skenesa (II) u xemeza (III), ux cocras, cBoiicTBa u
MTOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NUYECKUMU CBONCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaJdblusi W HATpusi C BOAOM (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIlEcCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUATOB), TMPU3HAKOB  IPOTEKAHUS
KAauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHU, [IMHKa, kene3a (II) u sxenesa
(II1), memu (I1), HaOMrOEHNE W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TJIAMEHH MOHAMHU HATpPHS,
Kalusi U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAJIOB), UCCe0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHMS U THIPOKCUIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKPYKAaKIIas cpena

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. bezomacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMoImib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeneibHas JOomycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX IpoOIieM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIIaBbl METAJIOB, MIOJTMMEPHBIE MaTEpUaJIbl).

Mesicnpeomemmnuoie céazu

Peanuzamus MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUH XMMUH B 9 Kilacce OCYyIECTBIISAETCS
4yepes UCIOJIb30BaHNE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SIBIISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYUHBIE TOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, AaHATU3,
CHHTE3, Kiaccu(uKkanusi, NEepUOJUYHOCTb, HAOIIOJACHUE, DSKCIEPUMEHT, MOJEIHUPOBaHHUE,
U3MepeHue, MOJIeIb, SIBJICHUE, TApPHUKOBLIN 3()(PEeKT, TEXHOTIOT s, MaTePHAIIBI.



@dwusuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, OJIEKTPUYECKUN 3apsl, MPOBOJHHUKH, MOJIYIIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, I'as,
pacTBOp, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CIUIaBhl, (PU3HMUECKUE BETUYMHBI, €THHHIIbI
M3MEPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunTtes, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadusi: atmocdepa, rtuapochepa, MuUHEpaNTbl, TOPHBIE MOPOMABI, IOJIC3HEBIE
HCKOTIaeMbI€, TOTINBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsSI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MPaBWIAMH U HOPMaMH IMOBEACHHS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIarOIIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIMH M PACIIMpPEHHUE OMBITA JICATSIBHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJINIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(OpPMAIIUEH O TEPEIOBBIX JOCTHIKEHUSAX U OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 o0lIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHHUSI O CONMAIBHBIX HOPMAax W IPaBWJIAX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYruX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOi COBMECTHON JESATENILHOCTH MPU BHIMOIHEHUH YU4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJIHEHUM XUMHUYECKHX DSKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpoliecce 3TOM y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHNE U MOCTYIKHU CBOMX TOBAPUIIEH C MO3UIIMH HPAaBCTBEHHBIX U MMPABOBBIX
HOPM C y4ETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOIO TMO3HAHUSA:

MHPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE W  XUMHUYECKOM  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISAIOIINE OCHOBY IS
MMOHUMAaHHUS CyITHOCTU HAYYHOU KapTHHBI MUPA, IIPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPO/IbI, B3AUMOCBSI3SX YEJIOBEKA C MPUPOIHOM CPEoil, O pOJIM XUMUU B MO3ZHAHUU
3THX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HAMpaBJICHHbIE HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble 71 OOBACHEHHUs HAaONIOIaeMBbIX TMPOIECCOB U SBJICHUI, IMO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYIIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEPATYpOW, JOCTYIMHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYeHHI0 M TMO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW M HCCIEAOBATEIBCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4) dopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HaHHUE IIEeHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO, YCTAaHOBKH
Ha 370pOBBIA 00pa3 >KWU3HMU, OCO3HAHWE TMOCIEJACTBUI M HENPHUITHE BPEAHBIX MPHUBBIYCK
(ynoTpeOnieHuss anKoroiis, HApPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH NP O0OpaIIeHHH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U pealibHOM JKU3HH;



5) TpyA0BOr0 BOCIMTAHMSL:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXEHHE K
TPy U pe3yibTaTaM TPYI0BOM IEATEIbHOCTH, B TOM YKCJI€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP MHAMBHUIYAIbHON TPAaCKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi ¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BHTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

HKOJIOTUYECKHU IIesIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOro U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MpaBUil OE30MAaCHOTO MOBEACHUSI IPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYalLUsX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIO/IEH;

CrIOCOOHOCTH MPUMEHSITH 3HAHUS, TOTyYaeMble MPU U3YYCHUH XUMUU, JUIS PEIICHUs 3a/1a4,
CBSI3AHHBIX C OKpYKAIOWEW NPUPOJHOW CpENoW, JJIA TOBBIIMIEHUS YPOBHS 3KOJOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MOCPEACTBOM METOJIOB XHUMHUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOM, KOMMYHUKATUBHON M COLUAJILHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe meranmpenMeTHBIX pe3yiIbTaTOB BBIACISAIOT 3HAYUMBIE I (POopMUPOBaHUS
MHPOBO33pEHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPHUHIIMI, TUTIOTe3a, (aKT, CUCTEMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U YHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryISTUBHBIE), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABINBATD
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRLIOUPATh OCHOBAHUS U KPUTEPHUH U1 KiIacCU(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, yCTaHaBIMBaTh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMu
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, NPeoOpa3oBbIBaTh IIHPOKO
MIPUMEHSIEMbIE B XUMHH MOJIEJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pEeHIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/ay4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKUUd, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS, a
TAK)KE€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHUE OMbITA O IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJA0M MpOIecca, CAMOCTOSTEIFHO MPOTHO3UPOBATH €TO
pe3ynbTatr, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMAIIHIO PA3TMYHBIX BUJIOB
1 (OpM IMPEICTaBICHHSI, ITOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC MTOCO0OMs, pecypchl THTepHEeTa), KpUTHYECKH OIEHUBATh
MIPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHbIC METOJIBI U 3aIPOCHI TIPH TIOUCKE M 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHEHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUIA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOH aKTHBHOTO HMCIIOJIH30BAHMSI PA3TMUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (GOpMy MpeAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W HMCCIenoBaTeIbCKOU
JESITeITLHOCTH HH(POPMAIIHIO O BIUSHUYU TPOMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ Auaiiora W (WJIM) JIUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPEACTABIATh NOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOIO
JKCIepUMeHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI yUeOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOUN U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHUH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHM, ONpeAeeHNe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JESITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTH, BBIOMpATH
HaubOomee 3 eKTUBHBIE CITOCOOBI pelIeHNs yIeOHbIX 1 TO3HABATENbHBIX 33124, CAMOCTOSTEIFHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHI MPHU BHITIOTHEHUH 33 JaHHH
C yu€TOM TOJIy4YeHHUS HOBBIX 3HAaHUM 00 M3yd4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asiBICHHON 11e7H, YMEHHUE UCIOJIL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEiaraéMble B YCIOBUH 3aJITaHUH.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pE3ylIbTATOB IO OCBOCHHIO O0S3aTENBHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHO pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC



oOy4aromMMHUCsT Hay4YHbIe 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MacCoOBast IOJIsl XUMUYECKOTO IeMEHTa
B COCOUHEHUHW, MOJSIPHBIM O00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KiIacCupUKaIus
peaKIyii: peakiiuy COSAMHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEeaKIIUuu
0o0MeHa, 9K30- U IHJAOTEPMHUYECKUE PEAKIINH, TEIIIOBON 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0J1s BelecTBa (IPOIIEHTHAS KOHIIEHTPAIIHs) B pacTBOpPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH JTH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBpaICHU;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBJeHUs (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTIPENIETIsATh BaJEHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEMEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeNiEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamdeckoro 3akona [[. M. MennaeneeBa: JeMOHCTPUPOBATH
[TIOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HUX
nojoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaIpo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHylo Gopmy Ilepuoanueckoit cuUCTEeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyarTh MOHATHS «JaBHas moarpymnmna (A-rpymmna)y u
«mmoboynass mnoarpynna (b-rpymma)», manele U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XMMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUS aTOMOB
XMUMHUYECKUX DJEMEHTOB (COCTaB W 3apsii sapa, o0llee 4YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE SJIEMEHTHI, HEOPraHUYeCKHe BEIIeCTBA, XUMHUECKUE
peakiuu (10 YKUCIYy U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
abdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIHME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHME [pUMEpaMud  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU NTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1Mo (hopMylie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIEeCTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIacCU(DUKAIUIO, BBISBICHUE MPUYUHHO-
-CJIE€AICTBEHHBIX CBS3€H — IJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAaHKE,
9KCIIEPUMEHT (PeabHBIM U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM II0JIb30BAHUS XUMHYECKOW TMOCyAoM U J1abopaTOpHBIM
0o0Opy/OBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHCHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOPOJAa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JTOJIEH pACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IIENIOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K koHily oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCICHHS, XUMHUYECKas pPEaKIHs, XUMHYEcKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHHE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUMH, MpPeAenbHO JOIMYyCTHMas
koHueHntpanus [1/IK Bemecta;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATh 3TH
MOHATHUS NPU OIMCAHNY BEILECTB U UX NPEBPALLCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJl€HUS (OpMya BeELIECTB U
YPaBHEHUH XUMUUYECKUX PEaKIIN;

ONpeNeNiTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUUYECKUX OJIIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOIO COCTaBa, INMPHUHAMJIECIKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHMH 1o (opmyiaMm, BUJI XMMHUYECKOM CBs3U (KOBaJEHTHAas, MOHHafi,
MeTaJUIMYecKas) B HEOPraHMYECKUX COEIUHEHHUAX, 3aps] MOHA [0 XUMHUYECKOH
¢dopmyre, Xapakrep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTANINYECKOH peIéTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMblca [leproanueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTpUPOBATH
€ro IOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «rJ1aBHas mnoarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W GonblIME EPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJUUECKON TaOIuUIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sipa,
oO11ee YMCI0 AIEKTPOHOB U pacHpesielieHne UX MO JIEKTPOHHBIM CIIOSIM), OOBACHSATD
oOmye 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB 3JEMEHTOB M HUX COEIUHEHUI B
Ipezienax MajblX MEPUOJIOB U IVIABHBIX MOATPYII C YIETOM CTPOEHHS UX aTOMOB;



KJIACCU(UITUPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUYCCKUE
peakiuu (IO YUCIYy W COCTaBY yYAaCTBYIOIIUX B PEAKIIMH BEHIECTB, MO TEIIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTETICHEH OKUCICHHSI XUMHYECKUX JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOMME W cCHenu(UUecKne XHUMHYECKHE CBOWCTBA
MIPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMMCAHUE MMPUMEPAMU MOJICKYISPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKON JUCCOUMALIMU KHUCIIOT, IEI0UYEH U COJIEH,
MIOJIHBIC M COKPAIIEHHBIC YPAaBHEHUS PEAKIMI HOHHOTO OOMEHA, ypaBHEHUS PEaKIIHid,
MOATBEPKIAIONIUX ~ CYIICCTBOBAHMEC TCHETHYECKOW CBS3M MEXKIY BeEHISCTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIIHTEIIHbHO-BOCCTAHOBUTEBHBIX PEAKIIHH ITOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYHCIISATHE OTHOCHTEIHLHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (POpPMYJie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTEH PACUYETHI TI0 YPAaBHEHUIO XUMHUYECKOHN peakIlnu;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHUYECKOW TIMOCYIOW ®  J1a0OpaTopHBIM
0o0OpyJIOBaHMEM, a TaK)Ke IMpaBHUja OOpaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHIO TA0OPATOPHBIX XHMHUECKUX OTIBITOR IO MOJTYYICHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, TMOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMuA-, HOaUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEeIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBIABICHUE MPUUYUHHO-CIEJICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4yHbI€ METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoanunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 ’ bubnuoteka [JOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopon.Ilonsitue o g | bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [IOK
OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenneseeBa. CTpoeHne aToMOB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK
31 XAMHECKAX SIEMEHTOB J1. 1. ! https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aToma
XumMu4decKkas CBS3b. Butnmorexa [OK
32 Oxucautebio- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmmoreka [{OK
Hrroro no pasziey 15 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
[ToBTOpEHuEe U yriydrienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/esioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKHE PeaklIui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 | bubmuorexa [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
06
22 ewertron ViALrpymms, Cepancé 6 buGmonexa LIOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
23| veverron VArpymi, Awor gochopu | 7 | bubmorer LOK
' DY ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
06
24 | oneweson IVAcrpynm. Yracpoan : 1 , | BubmoremloK
' . PR poa https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHC CBOMCTBA METaILIon https://m.edsoo.ru/7f41a636
39 B . 16 bubmmoreka [IOK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m,edsoo,ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCTBa U MaTePUaJIbl B )KU3HU YEJIOBEKa hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68
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