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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
0o0pazoBarenpHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepambHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIUH MPENOaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH»
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma 1o xuMuu Na€T TPEACTaBICHUE O IIENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS MW PA3BUTUA OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBINBAET 00s3aTeNnbHOE peIMETHOE coJiepKaHue,
IpeIycCMaTpUBAET pACIpEICICHHE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE 110
paznenaM U TeMaM MPOTPaMMbl O XHMHUH, OINPENENsAeT KOJIWYECTBEHHBIE W
KaueCTBEHHbIEC XapaKTepUCTHKU CoZepKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUS XHMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENBbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUSI.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyyJaromierocsi, €ro NnpejcTaBjIeHUN O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TJI00ATbHBIX
npo0eM yCTOMYMBOTO PA3BUTHUSA YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€301acHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yueHne XuMuu:

CHOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEM  Uisi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 001IeH 1 (QYHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHME MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JEsTeNIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(ECCUOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €AUHCTBO MPUPOABI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B KOJIOTMYECKOE
00pa3oBaHUE 00yJAIOLTUXCSI.

JlanHple HampaBiIeHUS B OOyYEHHUH XUMUU OOECIIEUMBAIOTCS CHEIH(PHKOM
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  ME€JAaroru4yecku
allaliTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUH Ha ONpeAeEHHOM 3Tane eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCSA CHUCTEMBbI MEPBOHAYAJIBHBIX MOHITHA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX ITOHATUMN
OpPraHN4eCKON XUMHH.

CtpykTypa copepaHMsl porpamMmbl 10 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTo mnoaxoaa kK e€ uzydenuro. Coaep:kaHue CKJIaJbIBAETCS U3 CHUCTEMbI
HNOHATUI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKON
peakiuu. OOe 3TU CUCTEMBl CTPYKTYPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETHMYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3U;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPHUYECKHU
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K JPYromy, BBINOJHAA (YHKUIUU OOBSICHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW NPAKTHYECKOTO IPUMEHEHHUS U IOJIyYCHUS
U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
METOJaM IIO3HaHUs B Hayke. V3ydeHne XUMHH NPOUCXOIUT C IPUBICYEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUy,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMHUM OPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATENBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX
3HAHUH — BaKHEHUIUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUMH,
JOCTYNHBIX 000OLIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[I0O3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YeOHO-IIO3HABATEIIbHOW M y4YeOHO-MCCIIeI0BATEIbCKON
NESATETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MacHOTO OOpalleHus C BEMIeCTBAMH B
MTOBCETHEBHOM KU3HU.

[Tpn m3ydeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsS Ba)KHOE
3HauY€HUE MPUOOPENTH TaKUE 1eJIH, KaK:

— (dopMHUpOBaHHE WHTCIUICKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIIbBHOMY IMPUHATHIO PEIICHUH,
CIIOCOOHOM aTaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOYyYEHHS HA  CHCTEMAaTHYECKOE IPUOOIICHUE
oOyyJaronmxcsi K CaMOCTOATENbHON I03HABATEIIbHOW NI€ITENbHOCTH, HAy4YHBIM
METOJIaM TTO3HAaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCI0BUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YyYaIOIIUMHUCS
OTIBITa PA3HOOOPA3HOHN JESATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIIN), WUMCIOINUX YHUBEPCAIHHOC 3HAYCHHE IS
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QyHKIIMOHATIBHOW U  €CTECTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBICHITH U OICHUBATH SBICHUS
OKPY’KaIOIEer0 MHpA, WCIOJIb3yS 3HAHUS WM OIBIT, MOJYYEHHBbIE MpPU HU3YyUYEHUU
XUMHUH, TPUMEHSTh HMX IMpPU PEIIEHWHW MpoOJeM B MOBCEAHEBHON >XHU3HU U
TPYAOBOU IEATEIBHOCTH;

— ¢opmupoBaHHe Yy OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMA,
MOHMUMAHUS TEHHOCTH XUMHUYECKUX 3HAHWA JJI1 BBIPAOOTKH DKOJOTHYCCKU
1eJIeCO00Pa3HOro0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPaHEHHS CBOETO 3JJ0POBbS U OKPYKAIOLIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCTIUTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIA M HANPABJICHHOCTH JATbHEUIIETO
00yueHus.

OOmee 4YMCIIO YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111er0 00pazoBaHusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. DuU3MUECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BeliecTB. [loHsiTHE O MeTojax Mo3HAHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOnI pazeneHus: cMeceil.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpoCThie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKkoH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAasE aTOMHas —Macca.
OTHOCHUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COCAMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoanyecTsa,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMHUUECKasl peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIECTB. XMUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMHUYECKUX peaKIHil (COeAMHEHUS, pa3JIOKEHUS, 3aMEeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0¥, mpaBuiiaMu pabOThl B Ja0OpaTOpUu U
npuémMamMu 00palleHus ¢ JIabopaToOpHbIM O00OPYOBAaHUEM, U3YUEHUE U OINKCAHUE
¢bu3nueckux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOACHUE
¢u3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMUSI BOJBI) U XUMHUYECKUX (FOpPEHHE CBEUU, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOW) SBICHUM, HAOIIOACHUE U
ONMCAaHHWE NPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHUe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJiecTBHUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB Pa3CIICHHUs] CMECEil: ¢ TOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BbINIApUBAHUE, JUCTHILIISAIMUSA, XpoMaTorpadus, MpoBEJCHUE OUYNCTKH MOBAPEHHON
Comv, HaONIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MAacChl, CO3JaHUE MOJeNeld MOJEeKyJ
(ILIapOCTEePHKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BemiecTBO. Haxoknenue kucimopoga B mpupoie, (U3MUYECKHE M XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHS] KUCTopoAa B J1abopaTopuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIA.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- W SHAOTEPMHUYECKUE pEAKUHMHU. TOIIMBO: Yrojlb M METAaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, (U3MUYECKHEe U XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conmu.

MosipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHCHHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpEI.
HacelllieHHbIE M HEHACBIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PACTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4esnoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpPOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranumdeckux coeanHeHui. Oxcuabl. Kiraccuduxanuys
OKCUJIOB:  cosieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIE, amM{OTEepHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcugoB. Du3uyeckue U XUMHUUYECKHUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Kimaccudukanmst ocHOBaHWM: METOYM © HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. du3zndeckue U XHMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHue KUCIor.

Conu. Homenknarypa cosieil. @U3M4ECKUe U XUMHYECKUE CBOMCTBA COJICH.
[Tosmyuenue coiiei.

['eneTnueckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJEIICHUE COJEP)KAHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YUYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIIOBUS BO3HUKHOBECHHUS U
MpeKpalleHus TopeHus (Mo)Kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OTHCAaHUE WX CBOWMCTB, TMOJydYeHHE, COOWMpaHUE, PACMO3HABAHWE W W3YUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojiecTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIOB), HAOIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHOMN
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOJBI C METAJJIAMU
(HaTpyieM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJIOBaHME O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus oxkcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCIIOT C METajulaMH, PEaKUUW HEUTpAIN3alUH, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3a1ad II0 TeMe «BakHeWlune KiIacchl HEOPraHUYeCKHUX
COEIMHEHUIN).

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHBIE PEAKIMHU

ITepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJHBIX DJJEMEHTOB (ILUEJIOYHBIE U ILEJIOYHO3EMENbHbBIE METAILIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUBI.

[Tepnonnueckuii 3akoH. [leppoanyueckas cucrema XMMHYECKUX 3JIEMEHTOB /1.
NU. Mengeneera.  KopoTkonepuosnHas W JJIUMHHONEpUOAHAs  (QOpMbI
Ilepronnueckon cucremsl xuMmudeckux snnemMeHToB JI. M. Menneneesa. Ilepuonaer
u rpynnbl. DHU3NYECKUH CMBICH IOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
IPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTroMoB nepBbIX 20 XMMHMYECKHX  3JIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 ero MojoxeHuro B Ilepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Hayku U npaktukd. [[. M. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBasieHTHas (moJisipHass MW HENOJSIpHas) CBS3b.
DIIEeKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponieccrl okucneHns U BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUAA LMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuy pa3ioKeHHsI, COCUHEHU).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3yYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyUYHBIX
NOHATUH, TaK U MOHITHUH, SBISIOIUXCS CUCTEMHBIMH JJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAYYHBIC MTOHITHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duzuka: MaTepusi, aToM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBl, PaJHMOAKTUBHOCTb, MOJIEKYJa, dJEKTPUUYECKUN 3apsisl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3NYECKUE BEIUYUHBI, €TUHUIIBI
U3MEpEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1bl1, ComnHIIe.

buomnorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOBI,
10JIE3HBIE HCKOIIAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKIUsA

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMUYECKHUX 3JIEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kallhsd, KaJIbLMs M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommueckon
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelIeCTBA: BHJbI XMMHUYECKOW CBS3M. THIBI KPUCTATUITMYECKUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJla XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3Iu4HbBIM KJIaccaM HEOPraHHYECKHX
COEIMHEHM, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUECKUX PEAKIHi MO pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctn xumudeckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTreHHBIX
peakumsx. [lonstue o karamuse. [lonsaTue o xumnyeckoM paBHoBecuu. MakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pPEaKUMH M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOM ~ pEaKLUu. CocraBnenue  ypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTEBHBIX ~ PEAaKIUH C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHel. MexaHu3M AUCCOLMALMH BELIECTB C PA3JIWYHBIMU BHUAAMHU
xuMuueckoil cBsa3u. Crenens qucconuanu. CUibHbIC U CTA0bI€ 3JIEKTPOJIUTHI.

Peakiuu nonnoro o6mMeHa. Y cioBusi MpOTEKaHUS PEAKIMd HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBbIE YypaBHEHHMs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMI W coJell B CBeTe€ MPEICTaBICHUNA 00 3BIEKTPOJIUTUYECKOU
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HeMeTauloB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JCUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOUMALMU KHUCIOT, WIEJI0YEM U  COJIEH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpHalIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanme oOcangka, BBIJCIICHHE Ta3a, O0Opa30BaHWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakuu pa3ioKeHUs, COEIUHEHHs), paCllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUid Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OOmas xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYEecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNpPHUMEPE  XJOpa
(B3aMMOJICICTBUE C MeETaJUlaMHM, HeMeTajulaMH, IIeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpuMeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOpPOJAa Ha OPraHu3M uYejloBeKa. BakHeillne XJIOpUAbl U HX
Hax0>XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3mneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbI€ CTENeHW OkucieHus. CTpoeHue U (PU3MYECKHUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOa
U cepel. XumMudeckue cBoicTBa cepbl. CepoBOmOPOJ, CTpoeHHEe, (HU3HUYECKUE U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kucioTa, (QuU3MUECKHEe W XUMHUYECKHE CBOWMCTBa (00IIME Kak
MPEICTaBUTENA Kjacca KHCIOT W chenupuieckne). XUMHUYECKHE pPEaKIuy,
JeXale B OCHOBE MMPOMBIIUICHHOTO CHOco0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOThI. COM CEpHOW KUCIOThI, KAUECTBEHHAs pEaKLMs Ha



cynbar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUH B TPHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPY’XKAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXKH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmas xapaktepucTuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPO/IE,
busnueckre u XuMHIeCcKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nyueckre U XUMUYECKHUEe CBOMCTBA, MoJydeHue u npuMeHeHue. Conu aMMOHUS,
ux (pU3nYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOJy4YeHHE, (QU3MYECKUE W XUMHUYCCKUE
CBOMCTBa (00mMe Kak TMPEACTABUTENsl Kiacca KUCIOT M CHEIU(pUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MMHEpaJIbHBIX
yao0peHuil. XuMuyeckoe 3arps3HeHre OKPYIKarolle cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE Bo3AyXa, MO4YBbI M Bogoémon). docdop,
aioTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue GpocharoB B KaueCTBE MUHEPATbHBIX YI0OpEHHUIA.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKUCICHHS.  YTIEpOJd,  aJUIOTPOIIHbIC
MOMU(UKAIIMNKA, PACHPOCTpaHEHUE B TpupoAe, (u3mdeckne W XUMHUYECCKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupone. OKCuabl yriiepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJIEHUS KIMMAaTa, MHapHUKOBBIM
addexrt. YronpHas Kuciaora v €€ coym, uX (PU3NYECKHe U XUMHYECKHUE CBOICTBA,
nojiydeHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIHCKOM
XO34MCTBE.

[TepBoHAUANTEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCyCHAs KUCIIOTA).
[TpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUPaX, O€NKax, yriieBojax — U UX
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHWYECKUX COCTMHECHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IMOJyYCHHE W
npumenenue. CoequHeHuss KpeMHus B mpupone. OOumue mnpeacraBiieHus 00
okcune kpemuusi (IV) u kpemuueBoir kucinore. CWIMKAThl, X UCIOJIL30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHelilne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [IpobiemMbr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuyeckuii IKCnepumenm:

U3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHUs], OMBITHI, OTpaKalwmue (QU3NYECKUEe U XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHWE C O0Opa3naM XJIOPUIOB (TajJOT€HHIOB), O3HAKOMJICHHE C
obpasilamMmu  ceppl U €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JAeHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKUX CBOMICTB
pazbaBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJbdar-
WOH W HaOJIOJICHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBaMu a3oTra, ¢ochopa W WX COCIUHECHHHA (BO3MOXKHO WCIOJIb30BAHHE
BUJIEOMATEPUAITIOB), 00pa3iaMu a30THBIX U (HOochHOpHBIX ya0OpeHui, MmoaydeHue,
coOupaHue, pacro3HaBaHUE W H3yYCHHE CBOWCTB aMMHakKa, IPOBECHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GochaT-uOH U U3yUEeHHE MPU3HAKOB
YX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHLIEHTPUPOBAHHOW A30THOW KHUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4ECHUE MOJIeIIen
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, dyiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YyYECHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIIMEH CHIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHene HeMETAIUIBI U UX COCTMHECHUS.

MeTajibl 4 MX cOeIMHEHU S

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuueckux snemeHroB [, .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaioB. MeTramndeckasl CBsi3b U
METAJUTMYECKasl ~ KpUCTa/UIMUecKass  pemeérka.  DJICKTPOXUMUYECKUN Pl
HaIpsbKeHu MetamuioB. Ousznueckue U XMMHUUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
crocoObl monyudeHus: metamwioB. [loHSTHE O KOppO3WHM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmnaBbl (CTajib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynsie MeTaibl: noyiokeHue B Ilepronnueckoil cucTeMe XUMHUYECKUX
sanemeHToB [l. . MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXKJIECHUE B IPUPOJE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUOPOKCUABl HaTpuss W Kanuda. lIpuMeHeHne 1IENOYHBIX METAUIOB U UX
COEIMHEHUMN.

[IlenouyHoO3eMeNbHBIE METaIbl MarHui M KaJdblUMK: IOJOXKCHUE B
[lepnognyeckoli cucreMe xumMudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XUMHYECKHE CBOMCTBA MarHus
U Kaiblus. BaxnHelmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIOMHHUNA: TI0JI0)KeHUE B [leproinueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroMma, HaxoKIeHHE B npupone. Pusnveckue u
XUMHUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AIFOMHUHUSL.

Kemneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB [1.
N. MenneneeBa, CTpOEHHME aToMa, HAaXOXXJIeHUE B npupoac. dPusnyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conn kenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyYECHUE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMud METAJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KQJIbLIMS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOW BOJIBI, MpOLIECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJbLHs, AJIIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (1), HabnrogeHNE U OMUCAHUE TPOIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kajdus W Kajlblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 1o TeMe «BakHenme
METAJUIBI U KX COCTUHECHUSY.

XuMuS M OKPYXKAOLIAA cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW MKW3HU 4eloBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XMMHUYECKUX 0KOraX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpeibl (MpeaenabHasi I0MmyCcTUMast
KOHIIEHTpalus Beulects, nainee — [1JIK). Pons XxumMuu B pemieHun 3KOJIOrMYeCKUX
npooJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

Mescnpeomemmuoie ceasu



Peanuszanus MeXnpeIMETHBIX CBsI3e€d NpU HM3yYeHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK U TOHSATUH, SIBISIFOIIUXCS CUCTEMHBIMHU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAay4HbIN (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiacCupUKalus, MEPUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJeNb, SBJICHHUE, MAPHUKOBBIN
3 deKT, TEXHOTIOTUsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs
peméTka, CIiaBbl, (U3MUECKUE BEIMYWHBI, CAUHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dortocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBbI,
M0JIC3HBIE UCKOIAeMbI€, TOTIJIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOIecTBe MpaBWIaMd M HOPMaMH TOBEICHHS U CIOCOOCTBYIOT TMpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACJEIUI0, TOHUMAaHUSI 3HAUYCHUS XUMHUUYECKOW HayKu B >KHU3HU
COBPEMEHHOT0 OOIIecTBa, CIOCOOHOCTH BIaJeTh NOCTOBEpPHOW HMH(pOpManuen o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW M JAPYTMX  BHJAAX
NEeSTEbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIBHBIX 3aJ]]a4, BBIMIOJIHEHUN XUMHYECKUX
SKCIIEPUMEHTOB, CO3J]aHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINIM B TIPOIECCE OTOW Yy4EeOHON NEATeNTbHOCTH, TOTOBHOCTHU
OIIEHMBAaTh CBOE TIOBEJECHHE M TMOCTYNKHM CBOUX TOBApUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 IO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKON pEakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY /I TIOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBA3SX YEJIIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJI0JaeMBbIX IPOIECCOB M SBIICHHM,
M03HABATENbHON, MH(DOPMAIIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATYPOr, JIOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HWCCIENOBATEIHCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHSI OOyUEHHS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pealIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCHHIO TTpodeccuii U Tpy1a pa3IndHOTO POJIa,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHUU, OCO3HAHHBIA BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPo(heCCUOHATBHON JACSTEIHPHOCTA M PA3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MPO(HEeCCUOHATBHOM CpeIE;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK HCTOUHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBaHMUS, IOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3rUecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE LIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPU padOTe C BEIIECTBAMH, a TAK)XKE B CUTYallUsX,
YTIPOXKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU WU3YUYCHUH XUMUHU, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, IS TOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJOOATBHOIO  XapakTepa
SKOJIOTMYECKUX TPOOJeM M MyTeW HMX PEIICHUS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33PEHHUs OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HAaKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TMO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ATUX MNPeaAMETOB (HOPMHUPOBATH IMPEACTABICHUE O LEIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HKCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBILIIIEHUS IPU OCBOCHHHU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHUN (BBIACIATH UX XapaKTEPHbIC
MpPU3HAKH, YCTaHABIMUBATh B3aUMOCBSI3b C JPYTUMHU MOHSTUSMH), HUCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUI, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTMUECKUE PACCYKIEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHUH),
JieJaTh BBIBOJIBI U 3aKIIOUYEHUS;

YMEHHUE TMPUMEHSATh B TMPOLECCEe NO3HAHMS MNOHATUSA (IIPEAMETHBIE M
MeTarnpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMHUYeckas ¢opMyna W ypaBHEHUE
XUMUYECKON peaklui — NpU PelICeHUH Y4eOHO-TTO3HABATEIbHBIX 3a/1a4, C yYETOM
ATUX MOJEIbHBIX MPEICTABICHHUI BBIABIATH U XapaKT€pU30BaTh CYIIECTBEHHbIC
MPU3HAKU W3Y4YaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKluid,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3YyUaEeMbIX MTPOIECCAX U SIBIICHUSIX.

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KA4€CTBE MHCTPYMEHTA
MO3HAHHUA, a TaKXKe B KayecTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YYEHHMUECKHX JKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpoJieIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MpE/CTaBICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO HH(DOPMAITHIO;



yMEHUE TPUMEHSATh Pa3Iu4yHble METOAbl U 3alpPOCHl MPU TOUCKE W O0TOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBINOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THIIA, MPUOOPETCHHUE OTbITAa B
0o0JacTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSATENILHO BHIOMpATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMAIIUKA U
WUIIOCTPUPOBATh peIllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, Juarpammamu,
Opyrumu ¢popmamu rpadvKi 1 UX KOMOUHAIUSMU;

YMEHHE WCIOJb30BaTh M AaHAIU3UPOBATh B IIpolecce Y4YeOHOH W
UCCIIeIOBATEILCKON JEATENHHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXaloled NpUpOAHON
Cpelpbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE IeHCTBHS:

yMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora v (WJIH) JIUCKYCCHUHU) IO
CylecTBy  oOcyxnaemMoll  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJY4YEHHBIE  PE3yNbTaThl  IO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAIUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOIl pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABaTEIbHOM M HMCCIIEJIOBATETICKOM  JEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unuid (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEICIeHHEe KpUTEPUEB [0 OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PerynsiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE NeCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh LENH NEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BBIOUpATh Hanbosee d3(PEeKTUBHBIC CIIOCOOBI pelieHUs YUeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM JEUCTBUUA NPU BBINOJHEHUN 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIUX,
OIICHMBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOU 1€, YMEHUE
UCIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIlaHUN.

IMPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHOW paboyeil mporpaMMonu,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI



JNeCcTBUH, crenuuUecKue Id TpeaMETHOH o0nacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH [0  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMCHUIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCu(uKalus peakuuid: peakiuu
COCMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEAKINU
oOMeHa, 3K30- ¥ SHIOTCPMHUUYECKHIE PEAKIINH, TEIII0BOU A(h(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aroMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBs3b, UOH, KAaTHOH, aHMOH, PacTBOp, MAacCOBas JOJSl BEIIECTBA
(IpolieHTHas! KOHILIEHTPAIs) B PpaCTBOPE;

e WULTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHSATUM U
MPUMEHSThH 3TU NOHATHUS IPU ONMKUCAHUU BEIECTB U UX MPEBPALLICHUI;

¢ CIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUS (POPMYIT BELIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIUN;

e OTNIPE/ICTIATh BAJICHTHOCThH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHMSIX,
CTeNIEHb  OKHCJEHHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEOUHEHHM IO
dbopmynam, BHJ XUMHUYECKOHM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHHE NEPUOAUYECKONM 3aBUCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT HMX MOJoXeHus B Ilepuogmueckoi cucreme,
3aKOHOB COXPaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

¢ ONMCHIBATh M XapakTepu3oBaTh Tabmuunyto dopmy llepuoguyeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynmna)» u «modouHas noarpymnma (b-rpymnma)», Maneie u
OOJIbIlIE TEPHUOJIbI, COOTHOCUTH OO0O3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabaune «llepmomnueckas cucTeMa XHMHYECKHX diemeHToB J[. U
MeHneneeBa» ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YUCIO IJIEKTPOHOB
U pacrpeiesieHle UX MO JIEKTPOHHBIM CII0SIM);

e KJJaCCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIECTRBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBYy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

e XapaKTepU30BaTh (OIMHUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUM;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALCHUN B
Pa3IUYHBIX YCIOBUSAX;

e BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o (opMmyje COeAUHEHMUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI 11O
YPaBHEHHUIO XUMUYECKOUN pEeaKlInH;

e IPUMEHSATHh OCHOBHBIE OIEpAlMU MBICIUTEILHON ACSITENIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTU3aluio, Kiaccu(uKaiuio,
BBISIBJICHUE MPUYUHHO--CIEJACTBEHHBIX CBA3EU — JUIsI U3YyUYECHUS! CBOMICTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIHPOBAHUE, JKCIECPUMEHT
(peasIbHBINM U MBICIICHHBIN);

e CJIEJIOBATH MPABUJIAM TOJIb30BAHUS XUMUYECKON MOCYA0U U J1a00paTOpHBIM
o0opynoBaHWEM, a TakKXKe IMpaBuWiaM oOOpamieHus C BEMECTBAMH B
COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTaOOpPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYyYEHUIO U COOUPAHHMIO Ta3000pa3HbIX
BEIIECTB (BOJAOpOAa MW KHUCIOPOJa), MNPUTOTOBJICHUIO PACTBOPOB C
OIPEEIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye M KHUCIOT C MOMOIIbI0 MHAMKATOPOB (Takmyc, (eHondraneuH,
METHUJIOPAHX U JIpyTHe).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHSTHI: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEILECTBO,
CIIOHO€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasl peakius, XUMUYECKasi CBsI3b, TEILIOBOM 3P deKT
peaknuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOpP,  DJIEKTPOJMUTHI,
HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHue, oOOpaTUMble H



HEeoOpaTUMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJIEHUE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTANIMYECKass pemerka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaeabHO JOMyCTUMAas
koHueHtpamusa [I/IK BemecTsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHATUHA H
MPUMEHSITh 3TU TIOHSATHUS MPU OMHUCAHUU BEIIECTB U UX MPEBPAIICHUH;

¢ CTIOJIb30BAaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e ONIPEJIETATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PpA3JIUYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnéHHOMY KJacCy CO€IUWHEHUW 1o (opmyaaM, BHUA XHUMHYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATITUYECKOU
PELIETKN KOHKPETHOI'O BELIECTBA;

epackpbeiBaTh cMmbicn llepmogmueckoro 3akona JI. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyarth MOHATUS «rjaBHasg noarpynmna (A-rpynmna)» M «mnobodyHas
noarpynmna (b-rpynna)», manble u OoJbIIME MEPUOAbI, COOTHOCHUTH
0003HaYCHUSA, KOTOPHIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (CoCcTaB M 3apsa  sApa, o0OIlee YUCIO DIEKTPOHOB U
pacrpefielieHue HMX 1O JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MajblX NEPUOJOB U TIaBHBIX MOATPYII C YUETOM CTPOEHUS HX
aTOMOB;

e KJIACCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U cHenupUIecKue XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIMKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJIUTHUECKON AUCCOIMALIUY KUCTIOT, IIeJI04eil
U COJIeH, TIOJIHbIE U COKpaIIEHHbIC YpaBHEHUS! peakuii HOHHOIO0 OOMeHa,



YpaBHEHUSI PEAKIM, TMOATBEPKIAONINX CYIIECTBOBAHWE TE€HETUYECKON
CBSI3M MEX/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;

e PaCKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;

o POTHO3WPOBATh CBOWCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TPEBPALIEHUNH B Pa3TUIHBIX
YCIIOBUSIX;

¢ BBIYUCIIATH OTHOCHTEIBLHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyJie COCIMHCHUS,
MacCoOBYIO [IOJIIO BEIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHHUIO XUMHYECKON peaKIlnu;

e COOJTIO/IATh TIPABHJIA MOJIB30BAHUS XUMUYECKOW MOCYI0N U 1a00paTOpHBIM
o0opynoBaHUEM, a TakKXKe TMpaBuia OOpallleHus C BeElIeCTBaMH B
COOTBETCTBHHM C WMHCTPYKIMSIMH TIO BBITIOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYyYEHHUIO W COOUPAHHIO Ta3000pa3HBIX
BEIICCTB (AaMMHAKa U YTJIEKHCIIOTO rasa);

¢ IPOBOJINTH PEAKIIUH, MOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BCIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOpHUI-, OpOMUA-, WOAWI-,
kapOonat-, (docdar-, cunmkar-, cyiabdar-, THUAPOKCHI-UOHBI, KATHOHBI
aMMOHHMSI MU HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

e IPUMEHSATHh OCHOBHBIE OIIEpPAIlMH MBICIIMTEILHON ACATEIBHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEeMATH3allii0,  BBISBJICHHE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YeHHUs CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIHMiA, eCTECTBEHHO-HAYyYHBIE METOABl TIO3HAHWS —
HaOIIOIeHNE, W3MEPEHHEe, MOJCIHUPOBAaHUE, IKCIEPUMEHT (peajbHBI U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koaun4yecTBo 4acoB
Ne HanmenoBanue pa3ienos u JIEKTPOHHBIE (HH(PPOBHIE)
KonTpoabHbie IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumus — BakHas 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BerectBa 1 xumMuueckue 15 | Bbu6nuoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Paznen 2. BaxHeilline npeacTaBUTeId HEOPraHUYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubmmorexa [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
’9 Bonopon.ITonstue o kucinorax 2 1 bubnuoreka [IOK

' U COJAX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 1 | 1 bu6mmorexa [IOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Pasnen 3. Ilepunoanueckuii 3axon u [lepuoguveckasi cucreMa xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aKOH U

31 [Iepuoanueckas cuctema 7 bubnuoreka [IOK
XUMHYECKHX 31eMeHToB /1. H. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroma

- )O(HMquCKa;I CBSI3b. BuGmrorexa [OK

' KHCIHTCIBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hiroro no paszeny 13 e oo 1857
PeszepBHOe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KIIACC

Konn4yectBo yacos DJICKTPOHHBIE
HanmeHnoBaHue pa3jie/ioB U TeM (uu¢posbie)
Ne i/t Kontpoabsnble | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbl
pecypcsl
Pa3jen 1. BemecTBo 1 XUMHYeCKHEe peaKIIUA
11 [ToBTOpeHue u yrioyOneHne 3HaHUN 5 1 bubnunoreka IIOK
' OCHOBHBIX Pa3/IeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIHAITHSI. 2 | | bubnmoreka [JOK
' XHUMUYECKHUE PEaKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTaJILI M X CO€TUHEHUS
)1 OO0m1as XxapaKTepUCTUKa XUMHUIECKUX 4 | bubnmoreka [JOK
' anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTHKa XUMUIECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LHOK
' pymHet. £-ep https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO01mas XxapakTepuCcTHKa XUMUIECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LHOK
' py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO01mas xapakTepucTUKa XUMUYECKUX
2.4 anemenToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . Py ’ poa https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTMHEHUS



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

Uroro no pazgeny

25

Pa3gea 3. MeTaaabl M HX COeIUHEHUS

3.1 OO0mue cBOCTBa METAIIOB 4 ng:?;ﬁfg;gﬁ%fmw%
. bubnmoreka [JOK
32 Bakueiinme MeTauibl U UX COSTUHEHUS 16 https://m.edsogru/7f413636
Wroro no pazneny 20
Pa3nen 4. Xumus u okpyxaomas cpeaa
4.1 BemectBa 1 MaTepuanbl B ;KM3HU YEJIOBEKA 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOe Bpems 3 brbmmorexa LOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero KonTposabHbie padoThI

IpakTnyeckune padoThl

[Ipenmet xumuu. Poiab XuMUM B )KU3HU
yeJjioBeka. Teja u BemecTna

IlousTue o METOAaX IIO3HaHUA B XUMHUHU

[Tpaktuyeckas padora Ne 1 «IIpaBuiia paboTsl
B J1a0OpaTopuu 1 MpuéMbl 00paIeHHs ¢
71a00paTOPHBIM 000PYAOBAHUEM»

UYuctele BemecTBa 1 cMecu. Criocoosbl
paszeieHust cMecen

[TpakTrueckas padota Ne 2 «Paznenenue
cMmecei (Ha mpuMepe OYNCTKH MOBapeHHON
COJIH)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHUYECKHX 3JIEMEHTOB

[IpocTeie U CH0KHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEeHHE

10

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuueckas hopmysia. BaareHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

11

OrHocUTeNbHAd aTOMHAs Macca.
OTHOCUTENBHAsT MOJIEKYJIIpHAs Macca

12

MaccoBas J0J XUMHYCCKOT'O 3JICMCHTA B




COE€IUHEHUHU

KonnuecTto BemecTBa. Moinbs. MossipHas

13
Macca

14 dOu3nUeCKUe U XUMUYCCKHE SBIICHUS.
XUMHYECKast peaKuust

L5 [Tpu3Haky U yCI0BUS MPOTEKAHUS
XUMHUYECKUX PEAKIUHI

16 3aK0H COXpaHEHHUsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

17 BrruuciieHus KOIU4ecTBa, MacChl BENIECTBA
10 YPAaBHCHUSIM XUMHYECKUX PEAKITHI
Knaccudukanus XuMHIECKUX peakinuii

18 (coenuHeHus, pa3oKeHHs, 3aMEIIECHUS,
obmeHa)
M. B. JIOMOHOCOB — y4€HBIii-

19 sHUOMKIoneAUCT. O000IIeH e U
cucTeMaTH3aIus 3HaHui

20 Konrponsnas padora Nel no reme
«BelecTBa U XUMHUYECKUE PEAKIIHI
Boznyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopon — snemMeHT ¥ mpocToe BEIIECTBO.
O30H
du3nyeckue U XUMHUYECKHE CBOMCTBA

22 KHCTIopo/ia (peakluy OKUCIICHUS, TOPEHHUE).
ITousTre 00 okcHmax

3 CriocoOblI OJTydeHUsT KHCIIOPOia B

1ab0paTopuy U IPOMBIIIIEHHOCTH.




[Ipumenenue kucmopoaa

TerutoBoit 3 PEeKT XUMUIECKON PEaKITHH,

24 MIOHATHE O TEPMOXMMHUYECKOM YPAaBHEHHH,
9K30- ¥ SHIOTEPMHUYECKHUX PEAKIMAX
TormmBo (HeTh, yrojib U METaH).

25 3arpsi3HEHUE BO3yXa, CIIOCOOKI €T0
[PEIOTBPALICHUS
[Tpaktuyeckas padora Ne 3 o Teme

26 «ITomyuenue u cobupanue KUCIOPOAa,
W3Y4YEHUE €r0 CBOMCTB»

7 Bonopo — 31€MeHT U IPOCTOE BELIECTBO.
Haxoxnenue B npupoe

)3 dusnvecKkue U XMMUYECKHE CBOMCTBA
Boznopoza. [Ipumenenne Bogopona

29 [TonsiTHE O KHCIIOTaX U COJAX

30 CrniocoObI osTyueHHs BOAOPOia B
nabopaTopun
[TpakTuyeckas pabora Ne 4 o Teme

31 «ITomyuenue u cobupanue BO0poO/a,
W3Y4YEHUE €r0 CBOMCTB»

32 MossipHblit 00bEM ra30B. 3aKOH ABOTaapo
Beruucnenus o6b€ma, KonudyecTBa BEIECTBA

33 rasa 1o ero u3B€CTHOMY KOJIUYECTBY
BEIIECTBA WU 00BEMY
Brrauciienust 00bEMOB ra3oB M0 ypaBHEHHIO

34 peaKIry Ha OCHOBE 3aKOHA O0BEMHBIX

OTHOIIIEHUH Ir'a30B




35

dusuueckre 1 XUMHUUECKUE CBOMCTBA BOJIBI

CocraB ocHoBanuii. [Tlousatue 00

36
MHANKATOpax
Bopna xak pactBopurens. HacbllieHHbIE U

37 HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 101
BELIECTBA B pacTBOpE
[Tpaktuyeckas pabora Ne 5 o Teme

38 «lIpuroroBiieHre pacTBOPOB C ONPEACIEHHON
MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBA»

39 Konrponsnas pabora Ne2 o treme
«Kucnopoz. Bonopon. Bona»

40 Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

4 OcHoBaHWMsI: COCTaB, KIaccu(ukarms,
HOMEHKJIAaTypa

43 ITonmyuyenue u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

44 Kucnotsr: cocras, knaccuduxaus,
HOMEHKJIATypa

45 [TonydyeHue u XuMHUYECKHUE CBOMCTBA KUCTIOT

46 Conu (cpeaHue): HOMEHKJIATypa, CIIOCOOBI
MOJTyY€HUs, XUMUYECKUE CBOWCTBA

47 [Tpaktuyeckas padora Ne 6. Perenue

SKCIICPUMCHTAJIBHEBIX 3aJia4d IO TCME




«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COEIMHEHUI)

I'ereTmueckas CBA3b MCXKAY KilacCaMu

48 .
HEOPraHWYECKUX COETUHEHUI

49 O0o01IeHNe U CCTeMAaTH3alus 3HAHUN
Konrponsnas pabora Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"
[TepBbie MOMBITKU KIacCHPUKAITUN

51 XUMUYECKUX 3J1eMeHTOB. [loHsiTHE 0 rpynnax
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akon u [lepuonnueckas

52 cUCcTeMa XUMHUUYeCKuX 3jiemeHToB . 1.
MenneneeBa

53 [Tepuoapl, rpynibl, HOATPYIIIBI

54 Crtpoenue atoMoB. COCTaB aTOMHBIX SJIEP.
N3oTonsl
CrpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB

55 anemMeHToB llepuoanueckoii cucremsr . H.
Menpeneena
XapaKTepucTUKa XUMHUECKOT0 3JIEMEHTA 10

56 ero nosioxkenuto B [lepuoguueckoit cucreme
J1. 1. MenneneeBa
3nauenue [lepuoguueckoro 3akoHa s

57 pa3BUTHS HAyKH U npakTuku. /1. 1.

MenneneeB — y4€HBIM, IEJArOT U
IrpaX1aHUH




DNIEKTPOOTPULIATEILHOCTh ATOMOB

38 XMMHYECKHUX DJIEMEHTOB !

59 HMonHas xuMudeckas CBI3b 1

60 KoBaseHTHas nosisipHasi XUMHUYECKas CBA3b 1

61 KoBasieHTHast HenosipHask XUMUYECKask CBSI3b 1

62 CreleHb OKUCIICHUS 1

63 OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINI 1

64 OKHCIINTEIN 1 BOCCTAHOBUTEIN 1

65 Kontponbnas padorta Ne4 no teme «Ctpoenue |
aToMa. XHMUYECKas CBI3b»

66 PesepBHbIii ypok. O600ICHNE 1 i
cUCTeMAaTH3aIus 3HaHUH

67 PezepaHblil ypok. O6o01eHue u |
cucTeMaTH3aIus 3HaHui

68 PezepaHblil ypok. O6o01eHue u |

cucTeMaTu3alnus 3HaHui

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

68




9 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero KoHnTpoibHbIe padoThI

IIpakTH4eckue padoThl

[Iepnonnueckuii 3akoH. [lepuonnueckas
CHCTEMa XUMHYECKuX dneMeHToB JI. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMHNYCCKUX 3JICMCHTOB IEPBLIX TpéX
MIEPUOJIOB

Knaccudukanmst 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

Bunpl XuMHU4eCKOU CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel no reme
«IloBTOpEHUE U yrinyOieHne 3HaHUH
OCHOBHBIX Pa3/esioB Kypca 8 kiacca»

Knaccudukanmst XuMrUuecKuxX peakiuii mo
pa3IMYHBIM MPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKON pEeaKivu.
[ToHsITHE O TOMOTEHHBIX U FE€TEPOTEHHBIX
peakuusax

[TonsiTHe 0 XUMHYECKOM PaBHOBECHH.
@DaxTopHl, BAUSIOUINE Ha CKOPOCTh
XUMHUYECKON peaklUy U TOJI0KEHUE
XUMHUYECKOTO PaBHOBECHS

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC




peakuuu

Teopus 37IEKTPOTUTUUECKON JTUCCOITHAITUH.

10
CusibHbIE U CJTa0bIe SJIEKTPOJIUTHI

11 HonHbIe ypaBHEHHS peaKIui
XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM

12 B CBETE MpeCTaBICHUN 00
AIEKTPOJUTUYECKON AUCCOLMALIHI
XHWMHUYECKUE CBOMCTBA COJIEH B CBETE

13 MIPEJICTABICHHUI 00 IEKTPOIUTUYECKOM
JUCCOLIMAIIUU

14 [TonsiTne o runponmn3e conen

15 O06o001IeHre U crucTeMaTu3alus 3HaHuH

16 ITpakTuyeckas padora Ne 1. «Pemenune
AKCIEPUMEHTAJIbHBIX 33721
Kontponbnas padota No2 o teme

17 «ONEeKTPONUTHYECKAs TUCCOIHALIHS.
XUMHUYECKUE PEAKIIH B PACTBOPAX»

18 OO11ast XapakTepUCTUKA raJOreHOB.
XHWMUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa
Xnoposogopos. CossiHasi KUCIIOTA,

19 XUMHUYECKHUE CBOMCTBA, MOJyYEHUE,
MIpUMEHEHNE
[TpakTudeckast padbora Ne 2 o Teme

20 «Ilony4yeHue cosIHON KUCIIOThI, U3y4YE€HUE
€€ CBOMCTB»

)1 Brruucnenust no ypaBHEHUSM XUMHUYECKUX

peaKuHﬁ, €CJIM OAVIH U3 pCarcHTOB IaH B




N30BITKE

22

OO0mmas xapakTepucTuKa 3J1eMeHTOB VIA-
TPYIIIBI

23

ANOTpOIHBIE MOAU(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ COEIUHEHUN B
npupoje. XuMHUYECKHE CBOMCTBA CEPhI

24

CepoBonopo, ctpoeHne, GpU3nIecKue u
XHMUYECKHUE CBOMCTBA

25

Oxcnppl cepbl. CepHas KHCIIOTA,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHNE

26

XUMHYECKHUE PEAKIUH, JISKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOC00a MOTyYeHUS
CEPHOI KUCIOTHL. XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaloIlel cpeibl COEAMHEHUSIMU CEPBI

27

Brruncinenne MaccoBOU TOJIH BEIXO4a
MIPOJYKTa peakiuu

28

OO0mmas xapakTepucTUKa dJIEMEHTOB V A-
rpymmsl. A30T, paclipOCTPAHEHHE B
npupoe, Gu3nyecKrue U XuMUYecKue
CBOICTBa

29

AMMuak, ero puznyYecKue 1 XuMUYeCKue
CBOICTBa, MOJIy4€HNE U PUMEHEHUE

30

[TpakTudeckast padbora Ne 3 o Teme
«[Tony4yenne amMmmuaka, u3yueHHue ero
CBOWCTB»

31

A3oTHas kuciora, e€¢ pusndeckue u
XUMHYECKUE CBOWCTBA




32

Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUSA
B KaueCTBE MUHEPAIbHBIX YAOOPEHU.
XUMHUYECKOE 3arpsi3HEHUE OKpY KaroIen
Cpcabl COCAMHCHUAMU a30Ta

33

docdop. Oxcun pochopa (V) u pochopnas
KHCJIO0TA, (PU3UYECKHE U XUMHUUCCKUE
CBOWCTBA, MOJyYCHHE

34

Hcnons3zoBanue pocdaToB B kauecTBe
MUHEpaJIbHBIX yI00pEeHU. 3arps3HeHne
MPUPOIHOH cpeabl hocharamu

35

VYraepon, pacipocTpaHeHHE B IPUPOJE,
¢bu3nyeckre 1 XUMHUYECKUE CBOWCTBA

36

Oxkcunpl yriaepoja, ux GUsudeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
po0OJIeMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa
av)

37

VYrospHasa KUCIOTa U €€ COJIN

38

ITpakTuyeckas padota Ne 4 o Teme
"[losyyeHne yriekucioro rasa.
KavectBenHas peaxiyst Ha KapOOHAT-HOH"

39

IlepBoHauanbHbBIE HOHATHUS 00
OpPraHUYECKUX BELIECTBAX KaK O
COCIMHEHUSAX yIIIepoaa

40

Kpemuuii u ero coeuHeHus

41

[TpakTudeckas pabora Ne 5. Pemenue
AKCTICPUMEHTAJIBHBIX 3a71a4 110 TEME
«Baxneine HeMeTaIbl 1 UX
COEIMHEHUSD




Kontponbnas padota Ne3 mo teme

42 «Baxkneinme HeMeTaJIbl U UX
COCIUHECHU
OO6mras XxapakTepruCTHKa XUMUUECKUX

43 3JIEMEHTOB — METaJJIOB. MeTaiummueckas
CBA3b U METAJNIMYECKasi KPUCTAIIINYECKAS
pemérka. PU3N4YECKUe CBOMCTBA METAIIIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DJIEKTPOXUMHUYECKUH Psil HANTPSYKEHU
METaJIOB
OO0mue criocoOb! MOTYYCHHSI METAJLIOB.

45 CmutaBel. Beruucienust o ypaBHEHUSAM
XUMHYECKUX PEAKIUM, €CIIU OJNH U3
peareHTOB COJAEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAIIOB

47 IllemouHbIle METAILIBI

48 Oxcuabl ¥ TUIAPOKCUIBI HATPUS U KNS

49 [I{emouHO3eMeNbHBIC METAIIJIBI — KaJIbIIUN U
MarHui

50 Baxxueitne coeTUHCHHS KaJIbITHs

51 O0001IeHrEe U CUCTEMATH3AIMs 3HAHUH

52 JKécTkoCcTh BOJIBI M CIOCOOBI €€ YCTPaHCHUS
[TpakTudeckast padbora Ne 6 o Teme

53 "YKEcTKOCTL BOBI M METOIBI €€
ycTpaHeHus"

54 AJTrOMUHHUN

55 AmM@oTepHbIe CBOWCTBA OKCUAA U




THAPOKCHIA

56 Keneso

57 Oxcunpl, Tuapokcu bl U conu xxenesa (I11) u
xenesa (I11)

58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH
[TpakTrudeckas pabora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7]a4 110 TEME
«BasxkHeHnre MeTaliibl M UX COSIHMHEHUS)
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii, ecii OJIUH U3 PEareHTOB JaH B

60 M30BITKE WIIN COJIECPKUT TIPUMECH.
Brruncienns MaccoBOil T1OJIH BEIXOJA
MPOJYKTa peakiuu

61 O0001IeHME U CUCTEMATH3AIMS 3HAHAHN

6 Konrponsnas pabora Ne4 o reme
«Baxxueume MeTalIbl U UX COSTUHECHUI

63 BemecTBa 1 Matepuasl B IOBCEAHEBHOM
JKM3HHU YeI0BeKa

64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
CpeIibl

65 Ponp xumun B perieHnu 3KOJI0THYECKUX
npoOemM

66 PesepBHeIit ypok. O600ICHHE 1
cucTeMaTu3alus 3HaHu!

67 PesepBHelit ypok. O600IeHHE U
cucTeMaTu3alus 3HaHu|

68 PezepHblil ypok. O0o01IeHNE U




cUCcTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68




METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1. TIpumepHast pabouasi mporpamma o ydyeOHOMy mpeamery «Xumus». 8-9 kiacchl / COCT.
Hpo6emmes  E.}O., Kozmosa T.JI., PazymoBa H.I'., baxtum C.I. — T'OY JIIO
«lorPUIITO». — onenk: Uctoku, 2023.

2. Xumusa 8 kmacc: yueonuk/ O.C IN'abpuensn, U.I'. OctpoymoB u np. - 4-¢ u3m., crep. -
Mocksa: I[IpocBemenue, 2022 -175 c: ui.

3. Xumus: 7 knace: yueoHoe mocooue / Jlpoosmes E.1O., Koznora T.JI., 'ony6onnuas M.C.
—2-e m31. — Honenk: Ucroku, 2017. — 238 c.

4. Pynzutuc I'.E., ®enpaman @.I'. Xumus. 8 knace. — 4-e uzn. — M.: [Ipoceemenue, 2016. —
207 c.

5. Pymsutuc I'.E., ®enpaman @.I. Xumus. 9 kinace. — 2-e uzg. — M.: Ilpocsemenue, 2016. —
208 c.

6. I'apa H.H. Xumust: ypoku B 8 Kiacce: mocodue i yuyuTens.— 2-e u3l., nepepad. — M.:
[Ipocsemenue, 2014. — 127 c.

7. T'apa H.H. Ypoku B 9 xiacce. Xumusa. K yueonuky I'.E. Pymsutuca, ®.I'. ®enpamana
«Xumus. 9 knace» — M.: IIpoceewenue, 2009. — 96 c.

8. I'apa H.H., I'abpycea H.. Xumus. 3agauHuk ¢ NOMOIIHUKOM. 8-9 Kiacchl. 4-€ u3l. —
M.: [IpocBemienue, 2013. — 96 c.

9. Terpanmp nns maboOpaTOPHBIX OIMBITOB M MPAKTHUECKUX padoTr mns 8 kiacca / YdeOHoe
nocodue / coct. Ipo6sies E.1O., Pazymosa H.I'. u np. — Honenx: Mcroku, 2020 — 28 c.

10. Terpanp anst 1aboOpaTOPHBIX OMBITOB M MpaKTHUECKUX pador miust 9 kimacca / YyeOHoe
noco6ue / coct. Ipo6simes E.1O., Pazymosa H.I'. — lonenx: Mcroxu, 2020 — 30 c.


https://drive.google.com/file/d/0B7rKeEaOb4KoSklkZ1pKRWRjaEU/view
https://drive.google.com/file/d/0B7rKeEaOb4KoSklkZ1pKRWRjaEU/view
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	Химия 8-9 кл
	Химия 8-9 класс



