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HOACHUTEJBHASA 3AIINCKA

[IporpamMa TO XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (pefepaabHOI pabouei MporpaMMbl BOCITUTAHUS
U ¢ yd4€TOM KOHIICNIMU TPEnoaaBaHusl y4eOHOro mpenMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccutickoit denepanum.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENIX, OOIIell cTpaTeruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU Yy4eOHOTO
npeamMera, yCTaHaBIMBaET  00s3aTeNnbHOe MpeAMETHOE coJiep KaHue,
MpeayCMaTpUBaeT paclpeleleHue €ro Mo KiaccaM W CTPYKTYpHpPOBaHHUE IO
pazieliaM U TeMaM MPOrpamMMbl MO XUMHUH, OMPEACISIET KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BATEIBHOCTh M3YYEHHUS] XHUMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAesieT BO3MOXHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa30oBaTelIbHOU
IporpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUH K
pe3yibTaTam 00y4eHUs XUMUW Ha YPOBHE 1IeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIBHON JIESITEIIBHOCTH OOYyYarolIerocsi MO OCBOEHHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICeHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH TPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUu M 00 HSBOJIIOIMU BEIIECTB B MPHUPOJC, O MYTSIX PEHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH [JI1  CaMOpas3BUTHS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHKNE MBIIIJICHUS U TBOPUYECKHUX CITIOCOOHOCTEM
0o0y4arolmmxcsi, HAaBBIKOB HMX CaMOCTOSTENIbHOW y4eOHOW JIeSTEIhbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIICIOBATEIbCKUX YMEHUN, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B TPOQPECCUOHATILHOMN JCATEIHHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsia HA €IMHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHbIC HampaBlieHWS B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEIU(BUKON
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISETCS  MEJaroru4ecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUHU Ha ONpPEeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 0O0pa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHE OOYYarONTUMHUCS CHCTEMBbI TIEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYECKOW XHMMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX TOHATHM
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XHUMHUH CHOPMHpPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszydeHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM AJIEMEHTE Y BEUIECTBE M CHCTEMBI IIOHATUN O XUMUYECKOMN
peakiuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
IIOCJICIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHU aTOMa U XUMUYECKOU CBSI3H;

— TpeNCTaBIeHUH 00 AIEKTPOJUTUYECKON JHCCOLMAlMU BELIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYyroMy, BBITIOJHSASE (PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO ITPUMEHECHUS U TOJIYYECHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
IIPEJCTABJICHUS] O XUMUUYECKOW COCTABIIAIOIICH HAyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbL, LIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HaHUsl B Hayke. M3ydyeHWe XUMHUHU NPOUCXOAUT C MPUBJICYECHUEM 3HAHUM U3
paHee M3YyYECHHBIX Y4EOHBIX MpeamMeToB: «Okpyxkawonmi mupy», «buonorus. 5—7
KJ1IacCh» U «Pu3muka. 7 Kiaccy.

[Ipy w3ydyeHMH XUMUU TPOUCXOAUT (PopMUpOBaHUE 3HAHWUNA OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTHUECKOU
JEATENBHOCTU YENOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MUPOBOW KyJbTYpHL. 3ajada
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMUUECKUX 3HAHUN —
BOKHEUIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHHH, TOCTYITHBIX
000011IeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIIEHUN K



HAy4YHBIM METOJaM IO3HaHUS MPHU U3YYCHUH BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUMN U UX IPUMEHEHUU B Y4EOHO-
MO03HABATENILHON M y4eOHO-UCCIIEI0BATEIbCKON JEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0palleHusl ¢ BEIIeCTBAMU B TOBCEAHEBHOM JKU3HU.

[Ipu u3yuyeHun XMMHUHU HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaXHOE
3HaueHue MpuoOpesn Takue IeNH, Kak:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTHYeCKOe MpUOOIEeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (POPMUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne yCclioBUH, CIIOCOOCTBYIOIIUX MPHOOPETEHNIO 00YUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAESATENbHOCTH, TMO3HAHMS U CaMOIIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE IS
Pa3IMYHbIX BUIOB JEATEIBHOCTH;

— (dopmupoBanre oOmEeHd (QYHKIMOHAIIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATh M OIICHUBATH SIBJICHHS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, IPUMEHATh UX IIPU PELIEHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOM
JESTebHOCTH;

— (QopmupoBaHue y oOyyaroluxcss TI'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HaHUW JUIsi BBIPAOOTKH SKOJIOTMUYECKU
LIEJIECOO0PA3HOr0 MOBEACHHUS B OBITY M TPYAOBOW JESATENBHOCTH B UEIAX
COXpPaHEHHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOpY NpO(UiIs U HANpaBJIEHHOCTU JajbHEHIero
00yueHwus.

OO6mree 4nucio 4acoB, OTBEAEHHBIX IS M3YYEHHS XMMHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctaBisieT 136 vacos: B § kiacce — 68 vacoB (2 vaca B
Hezeno), B 9 kimacce — 68 yacos (2 yaca B HEICIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPErarHoe€ COCTOSHHUE
BemiecTB. [loHsATHE O MeTOax MO3HAHUS B XMMHM. UHCThIC BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHUYECKHE 3JEMEHThl. CHUMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U C0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckast opmysa. BaaeHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOCUTENBHAS aToMHasg Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast 1011 XUMUYECKOT0 JJIEMEHTA B COEJUHEHUH.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJn4yecTBa,
MacChl MU 4YHCJIA CTPYKTYPHBIX eJIUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

Pu3NYEeCKUEe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHUSI MAacChl BEIIECTB. XHUMHYEeCKHe ypaBHeHus. Kitaccuduxanus
XUMHUYECKUX PEAKIMN (COeAMHEHUS, PA3JI0KEHUS, 3AMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu paboThl B J1aOOpaTOpuu U
npuéMamu oopaieHus: ¢ J1adbopaToOpHBIM 000PYAOBaHUEM, U3YUECHUE U OMUCAHUE
bu3UYECKNX CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIICCTB, HaOIIOJCHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKe,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUM, MPOKATHMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTNMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX peaKIUi (pas3yioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YCHHE CIOCOOOB pPa3JeICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (puIbTpOBaHUE,
BbITIApUBAHUE, TUCTHUISAIMA, XpoMaTorpadusi, MPoBEJCHNE OUYNCTKH TOBAPEHHON
CoJi, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  NPOBEJACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1IapocTepKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 3JeMEeHT U mpocToe
BemiecTBO. Haxoknmenue kucimopona B TpUpoje, (PU3MYecKne M XUMHUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcuawl. [lpumenenme kucnopona. CrocoOsI
MOJIy4eHUs] KHUCJIOpoJa B J1a0opaTOpud U MPOMBINUICEHHOCTH. KpyroBopot
Kuciopoza B npupoje. O30H — ajuioTponHas MoauduKaius KUcaopoaa.



TemnoBoit 3h(deKkT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peaKUud. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCUIIEHHE MapHUKOBOI0 d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHrne Boiopoia B Ipupo/ie,
du3nuecKkue ¥ XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI ModydeHusi. Kucnotel
Y COJIH.

Monsipabiii  006EM  ra3oB. Pacdy€Tel 1O XUMHMYECKHM ypaBHEHUSIM.

dusnyeckre CBOMCTBA BOJbI. Boma kak pactBopuTesb. PacTBOpBI.
HaceimieHHble 1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Ji1 BEIIeCTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU YenoBeKa. KpyroBopoT BOJbI B IIPUPOE.
3arps3HeHne NpUpOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronme. Homenknatypa oxcumoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lomydyeHrne OKCHI0B.

OcHoBanus. Knaccudukanuss ocHoBaHWM: IMEIOYH U  HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MUECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuM. [loryyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanx aktuBHocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenkiarypa cosieid. @U3HUECKUEe U XMMHUYECKUE CBOWMCTBA COJIEH.
[Tomyuyenue coiei.

['eHeTnyeckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepuUMeHm:

Ka4eCTBEHHOE ONPEAECICHUE COAEPKAHUs KHUCIOpOAa B BO3AYyX€, IOJyUYCHHE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOWCTB KHCJIOPOJAa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHHUS U
npeKpaiieHust TopeHust (moxapa), O3HaKOMJIEHHE C 00pa3llaMu OKCHJIOB W OMHCAHHE
WX CBOWCTB, TMOJy4YeHWE, COOWpaHUE, pAaCIO3HABAaHWUE M W3YyUYCHHE CBOWCTB
BOJI0poJia (ropeHue), B3aumo/iericteue Bogopoaa ¢ okcugaoM meau (II) (BozmoxHo
UCI0JIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOJEHUE 00PA3IOB BEILIECTB KOJIMUYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEM pAacTBOPEHMS BEIIECTB C Pa3IMYyHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JOJEU
pPacTBOPEHHOTO BENIECTBA, B3aMMOJICUCTBUE BOAbI C MeTalaMU (HaTpueMm u
Kaibl[ueM) (BO3MOYKHO HCIIOJIb30BaHUE BHJACOMATEPHANIOB), HCCIIEIOBAHUE
00pa3IoB HEOPTAHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIIOT U LIETOYEN, U3YUEHHUE B3AUMOJACHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEWTpaIu3aluy, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO
MeTajiia APYruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIIbHBIX 3a]1a4 110 TEME
«BakHenmme K1accel HEOPraHUYECKUX COEAUHEHUI.

IMepuoanueckuiit 3akon u Ilepumoauveckass cucreMa XUMHYECKHUX
jementoB JI. U. MengeseeBa. CtpoeHne aToMoB. XMMH4YeECKasl CBS3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBble TOMBITKM KIAacCU(PUKAIMKA XUMUYECKHX dJeMeHTOB. [lonsitue o
Ipynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEIBHBIE METAJLIbL,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yIoT aM(OTEPHBIE OKCHIBI
Y TUJIPOKCUIBI.

[Iepuonnueckunt 3akoH. [lepuoanyeckas cucreMa XUMHYECKUX JIEMEHTOB /1.
N. Menneneena. Koporkonepuoanas u nnmuaHonepuoaHas popmei [epuoanyeckoit

cucteMsbl xumuyeckux anemeHToB J[. . Menneneesa. Ilepronsl u rpynisl.
@U3NYECKUN CMBICIT OPSIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnsl. DiekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0ueK aroMoB TepBbiXx 20 XHUMHYECKUX  DJIEMEHTOB

ITepunonnueckoit cucremsl 1. 1. MenneneeBa. XapakTepucTuka XUMAYECKOTO
3JIEMEHTA 10 €ro noJjioxkeHuto B [lepuogunueckon cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH H3MEHEHUSl paJhuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMAYECKUX
3JIEMEHTOB U1 pa3BuUTHUs Hayku u npaktuku. Jl. V. MenneneeB — yd€HbId U
rpaXKJaHWH.

Xumunyeckass cBsA3b. KoBaneHTHass (moOJdsipHas W HENOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKLIHH.
[Iponeccel okucneHns u BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3ydyeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAIIOB, B3aMMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IWIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX  NPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3noKeHus, COSTUHEHHUS).

Mescnpeomemnmnuie ceaszu

Peanuzanust MexnpeaMETHBIX CBSI3€H MpH HM3yYCHUHM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOUIMX €CTeCTBEHHO--HAyUYHbIX
MOHSATUN, TAK U TOHATHUH, SABISIOIIUXCA CUCTEMHBIMU IS OTACJIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.



OOmme ecTecTBeHHO--HAYyYHbIE TIOHSITHS: HAYyYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, AaHaJU3, CHUHTE3, KiIaccupukanus, TMEepUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM], U30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYCCKUN 3apsji, BEIIECTBO, TEJIO, 00BEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYUHBI, ECAUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/bl, CONHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbBIE TOPObI, IOJIE3HbIE
MCKOIAEMBbIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peakus

[Tepnonnueckuit 3akoH. [leprognueckas cuCTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMCTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KATbIU U UX COETUHEHUM
B COOTBETCTBUHM C TMOJIOKEHUEM DJJIEMEHTOB B Ilepuoandeckoil cucreme u
CTPOEHHUEM KX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHYECKOH CBSI3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEHIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIACCaM HEOPTraHHUYECKHUX
COCIMHEHU, TEHETUYECKAsl CBA3b HEOPTAHUYECKUX BEIIIECTB.

Knaccudukanys XuMuuecKux peakivii Mo pa3audHbIM NMpU3HAKaM (IO YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIioBOMYy 3¢ GdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMUUECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckor peakiuu. [loHsTHe 00 0OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHe 0 TOMOTeHHBIX U T€TEPOTECHHBIX
peakiusax. [lonstue o karanuse. I[loHsTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUYECKOW pPEAKIUMU M TOJO0XKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAaKIUU,  DJCKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBnenue YPaBHEHUM

OKHCJIUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIUA C  HCIOJB30BAaHUEM  METOJ]Ia
AJIEKTPOHHOTO OajaHca.



Teopust 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEUIECTB C PA3IMYHBIMU BHJAMU
xuMHuueckon cBs3u. Crenens quccounanuu. CUibHbBIE U CIa0bIE dJIEKTPOIUTHI.

Peakuuu noHHOr0 oOMeHa. Y cioBUs NPOTEKAaHUS peakluii HOHHOIO OOMEHa,
MIOJIHBIE M COKpAILEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIIOT,
OCHOBAHUH U COJIEH B CBETE MIPEJICTABICHUN 00 JIEKTPOIUTUUECKON AUCCOLUALIHH.
KauecTBeHHbIE peakuny Ha HOHBL. [IoHATHE O TMAPOIU3E CONEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), KCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU PeaKkuy OT
BO3JCHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, ITPOLIECCA AUCCOLUALMY KUCIIOT, HIEJI0YEN U COIER (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEO0 MATEpPHUAJOB), MPOBEIACHUE OMNBITOB, WIUIFOCTPHUPYIOIIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcajiKa,
BBIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TrOpeHHe, pPEeaKIUH pa3ioxKeHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  IIOMOUIBIO
KAueCTBEHHBIX PEAKIINil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl 1 HX COeAUHEHHUS

OOmiass xapakTepucTUKa rajnoreHoB. (OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3HUECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HAa MPUMEPE XJIOpa (B3aUMOICCTBHE
C MeTajulaMH, HeMeTalslaMH, IiejaodyaMmu). XjopoBoaopon. CoiisHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJydYeHUE, NOpuMeHeHue. JlencrBue ximopa U
XJIOPOBOJOPOJA Ha OPTraHU3M YeloBeKa. BaxkHenme XJI0puasl ¥ UX HaX0XKIACHHUE B
IIPUPOJIE.

O6mas xapaktepuctuka 37aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHune M (u3nyUecKue CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHue, pU3NYECKue U
XUMHUYecKue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pU3nyecKkue 1 XMuMUYECKHe CBOMCTBA (00IIME KaK MPeICTaBUTEs
KJlacca KHCIOT U crenududeckue). XUMHUUECKHE PEaKIUH, JIeXKalllie B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOMyYeHUs] CEpHOM KHCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAYECTBEHHAs] pEakius Ha Cyiab(paT-uoH.
Haxoxnenue cepel u e€ coenuHeHH B Ipupone. XUMHUUECKOE 3arps3HEHUE
OKpYXalollled Cpelbl COEIWHEHUSIMH cepbl (KUCIOTHBIE MOXIHW, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmiasi xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMS. A30T, paclHpOCTpPAaHEHHE B IMPHUPOJIE,
puznyeckue u XxumMudeckue cBoiictsa. Kpyrosopor a3ora B npupozie. AMMHaK, €ro
(pu3nyeckue u XMMHUYECKHUE CBOMCTBA, NIOJyuyeHue U npumeHeHne. Coau aMMOHUS,
uX PU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MOJy4eHUe, (PU3UYECKHEe U XUMUYECKHE
cBOMcTBa (0OlIME KaK NpPEACTaBUTEN Kiacca KHCIOT M cleuupuueckue).
Hcnonp30BaHNE HUTPATOB U COJIEM aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX Y100pEHUH.
XHUMHUUYECKOE 3arpsI3HEHNE OKPYKAOIIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JIOXKAM, 3arpsA3HEHHE BO3ayXa, MOYBBl M BOAOEMOB). Dochop, alIOTPOIHBIE
moauduxamu Gocdopa, pusnueckue n xumuueckue coiictBa. Oxcua gochopa
(V) u dochopras kucmora, HU3HYECKUE M XUMUYCCKHE CBOWCTBA, MOJYYCHHE.
Hcnons3oBanue pochatoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

Ob6mas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/], aJUIOTPOIHbIE MOAU(DUKALIUY,
pacrnpocTpaHeHHE B MPUPOAE, (PU3NUECKHE U XMMHUECKHE CBOMCTBA. AJICOPOIIMSL.
Kpyrosopor yrinepoma B mnpupoae. Okcuipl yriaepoia, HX (QU3HYECKHE H
XUMUYECKUE CBOWCTBA, JEWCTBHE Ha JKUBBIE OpPraHU3Mbl, IOJy4YEHHE H
IpUMEHEHUE. DKOJIOTUYECKUE MpOoOIeMbl, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (I1V),
TUIOTE3a [VIOOATBHOTO TOTEIUIEHHUS KJIMMarta, NapHUKOBBIA 3¢ ¢eKT. YroiabHas
KHACIOTa U €€ COJIM, UX (PU3NYECKUE U XHUMUYECKUE CBOMCTBA, IMOJIyYEHUE U
npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHbl. Fcnosb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIIIIIEHHOCTH U CETbCKOM XO3S1CTBE.

IlepBoHayanbHbIe TOHATHA 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSAX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, IIMLEPUH, YKCYCHasl KUCIIO0Ta).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJYKThl UX mepepaboTku (O€H3MH), UX pOoJib B OBITY W IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTMYECKH Ba)XKHBIX BEILIECTBAX: )KUpaAX, O€NKaX, yriIeBoJaxX — U UX
poJii B KM3HM 4eJlOBeKa. MarepuaJbHOE €IUHCTBO OPraHWYeCKHX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npuMmenenue. CoenuHeHust KpeMHus B mpupoje. OOiue npeactaBieHus 00 okcuzie
kpemuust (IV) u kpemuueBoit kuciore. CHIMKAThI, X UCIIOJIH30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHele cTpouTeNbHbIE MaTepHUalibl: KE€pamMuKa, CTEKJIO,
IEMEHT, OeToH, xkene300eToH. [IpoGnembl  0GE30MacHOr0  UCMOJb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHUe 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKUUil Ha XJIOPU-MOHBI U HAOJIIOCHHE MPU3HAKOB



UX TMPOTEKAHMs, OMBITHI, OTpaXKAoIUe (PU3NYECKUE U XHUMUYECKHUE CBOMICTBa
TaJIOT€HOB U HUX COCAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ 00pa3aMu XJIOpUJI0B (TaIOreHUI0B), 03HAKOMIIEHUE ¢ 00pa3iamMu
ceppl M €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUIECOMATEPUAIIOB),
HaOII0eHUE Ipolecca OOYTIIMBaHUs caxapa Moj ACHCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KHUCJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIeHHONW CEPHOUM KUCIIOTHI,
IPOBE/ICHNE KaueCTBEHHOW peaKIMu Ha CyJb(aT-uoH U HaOMIOJeHUE MpU3HaKa e
IpPOTEKaHMs, O3HAKOMJICHUE ¢ (DPU3UYECKUMU CBOWMCTBaAMHU a3oTa, ¢ochopa u HuX
COEeTMHEHHI (BO3MOXKHO MCIIOJIb30BAHUE BUCOMATEPHATIOB), 00pa3aMu a30THBIX
U (GocPopHBIX YIOOpEeHMI, TOTyYeHUE, COONpaHue, pacro3HaBaHUE U WU3YUYCHHE
CBOWCTB aMMHaKa, IIPOBEJACHHUE KAYECTBEHHBIX DPEAaKIMd HAa WOH AMMOHUA H
dochaT-uoH W U3yuyeHHE TPHU3HAKOB UX TMPOTEKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEJbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BHUJIEOMATEPHAIIOB), HW3YYEHUE MOJENIECH KPUCTALUIMYECKUX PEMIETOK anmasa,
rpaduta, (ysuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCcOpOLMH PaCTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHUBOrasa, IIOJy4YEeHUE,
coOupaHue, pacro3HaBaHUE M M3YUYEHHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MIPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHMEN CHJIMKATHOM NPOMBIIUIEHHOCTH,
pElIEHNE JKCIIEPUMEHTANBHBIX 3a7ad N0 TeMe «BaxHenmme HeMeTauibl U HX
COCIUHEHUSD).

MeTtajuuibl 4 MX COeIMHEHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxeHus B Ilepumommueckoi cucreme xumudyeckux asnemeHto /J[. .
MenpneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METAJNIMYECKass  KPUCTAJUIMYECKAasT  pemeéTka.  DJIEKTPOXUMHYECKHM PN
HaNpsHDKEHUN MeTaiuioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O01mue
crocoObl modydeHus: MerawioB. [loHsTHE O KOppO3MM METAJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTaib, YyryH, AIOPATIOMHHUI, OpoH3a)
Y UX IPUMEHEHHE B OBITY U TPOMBIILICHHOCTH.

[llenounsle mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHYECKHUX
anemeHToB . 1. MenpaeneeBa, CTpOGHUE MX ATOMOB, HAXOXIECHUE B IPUPOJE.
®u3nvecKkrue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbl U
TUJIPOKCUABI HATpus W Kanud. lI[puMeHeHne WIETOYHBIX METANIOB M UX
COEIMHEHUM.

[[lenoyno3eMenbHbIE METAJUIBI MAarHMd W KaJbLMHK: IIOJIOKEHHUE B
[Tepunoauueckoi cucreme xumuyeckux 3aeMeHToB J[. 1. MenaeneeBa, ctpoeHrue ux
aTOMOB, HAXOXJICHUE B Npupoje. Pu3nyecKkne 1 XMMUYECKUE CBOMCTBA MarHus 1



Kayblivsl. Baxuelme coeMHeHUs KLU (OKCU, TUAPOKCU/I, coiin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AJIFOMHUHUNA: TIOJI0)KEeHUE B [leproinueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. . Menneneesa, CTpoeHHE aToOMa, HaxOKICHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHIA U THAPOKCHUIIA
ATIOMHUHUSL.

Keneso: nmonoxxenue B [lepuoanueckoit cucteMe XUMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aToma, HaxXOXKIACHHE B npupone. Pu3nUecKHe Hu
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, TuIpoKCcU bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaAaMHU, U3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
WCIIOJBb30BAaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBHUS OKCHJA
KalbllUd W HATpPUs C BOJOM (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
MICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS JKElle3a B KHUCIOPOIE
(BOBMOKHO  WCIOJIb30BAHHE  BHUACOMATEPHATIOB), MPU3HAKOB  IPOTECKAHUS
KaYCCTBCHHBIX PEaKIUi Ha MOHBI: MarHUs, KaJIbIUs, aIIOMAHUSA, [IMHKa, xkee3a (1)
u skenesa (I1), mexu (1), HaGmromeHne W OMHCAHKME IPOLIECCOB OKpAIIMBAHHS
IUTAMEHU HWOHAMH HATpHs, Kalusg W Kaiblus (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEPHUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MAPOKCHIA ATIOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE KCIEPUMEHTANIBHBIX 33/a4 Mo TeMe «Baxueiimme
METAJLIBI U UX COSTUHCHUS.

XuMHuS U OKPYKAKUIas cpeaa

BemectBa m Marepuanbl B INMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momoip npu
XUMHUUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpennl (mpeaesibHas AOMycTHUMast
KOHIIeHTparus BemiecTs, nanee — [1JIK). Pors xuMun B permeHnn 3KoJI0TuuecKux
pooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pasIoB MaTepHasioB (CTEKIIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHabl).

Meostcnpeomemmnule ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€d NpU W3YYeHUHM XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHUE KaK OONMX eCTeCTBEHHO-HAYYHBIX
MOHSTUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1iue ecTecTBEHHO-HAyYHbIE TMOHATHA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, Kiaccu(ukanus, TMEepHUOAUYHOCTh, HaOIIOACHUE,
OKCIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHHE, MOJIeNb, SBJICHHUE, MapHUKOBHI
3¢ eKT, TEXHOJIOTHSI, MaTePUAJIBI.

dwusuka: MmaTepusi, aToM, FIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaZOaKTUBHOCT, MOJIEKYa, ANEKTPUUYECKUI 3apsi, MPOBOJIHHKH,
HOJYIPOBOIHUKY, JUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEILECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPHCTAIITNYECKas
peméTka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, C€AMHULBI U3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢ortocunres, apixanue, O6uocdepa, KOCUCTEMA, MHHEPAIbHBIC
yInoOpeHusi, MUKPOIIEMEHTBI, MaKPO3JIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: atmocdepa, rugpochepa, MUHEpabl, TOPHbIE TOPObL, TOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4yHOCTHBIE pE3yJAbTAaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ¢ OOY4YeHHs] XUMHUH B €IUHCTBE y4eOHOU H
BOCIUTATEIBHOMN JIESITEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMUCKUMHU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT ITpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIITNXCS.

JIM9HOCTHBIE  pE3yJdbTaThl  OTPAXAlOT  TOTOBHOCTH  OOYYarONIUXCS
PYKOBOJICTBOBaTbCS CHCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OpHEHTAlUK U
paclIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIEC B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEOUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKON HayKH B JKU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEePEOBbIX JIOCTMXKEHUSIX U OTKPBITUSIX MHPOBOM W OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATEeNbCKOM, TBOPUECKOW M APYrMX  BHJAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBITIOJIHEHUN Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJHCHUH XHUMHYECKHX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIITH B IIPOLIeCCe ATON YU4EeOHOMU NeITeTbHOCTH, TOTOBHOCTH OIIEHUBAThH
CBOE TMOBEJEHWE M TMOCTYIKH CBOMX TOBApHUIIEH C TMO3UIIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS TTOCJICACTBUMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOW peaKiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINE
OCHOBY JJI TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYECHHE HOBBIX 3HAHUN IO
XUMUHU, HEOOXOJIUMBIE TSI OOBSICHEHHUS HAOIIOAaeMBIX IMPOIIECCOB W SIBJICHUIA,
MO3HABATENIbHON, MH()OPMAIIMOHHOM W YUTATEIHCKOW KYJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHYECKUMHU CpEACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeA0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3[I0pPOBbIO, YCTAHOBKM Ha 3JI0POBBI 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUN U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHHUS aIKOTr0Jisl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUS] TMpaBuia O€30MaCHOCTH TIPH  OOpaIlleHHH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

HUHTEpEeC K MPAKTHICCKOMY M3YYCHHUIO TPOoPeCcCHil M Tpy1a pa3IudHOTo poja,
YBOKEHHE K TPYY U pe3ysibTaTaM TPYJI0BOU AEATEILHOCTH, B TOM YKCIIC HA OCHOBE
NPUMEHEHUSI  TMPEIMETHBIX 3HAHUHW 1O  XMMHUH, OCO3HAHHBIA  BBIOOD
WHIMBHUIYabHONW TPACKTOPUHU IIPOJIOKEHUS 00pa30BaHUs ¢ YUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaaIbHON ESITENHbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JI0OrH4ecKOro BOCIIUTAHMUS

9KOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIEHHE K MPUPOC KaK HICTOUHHKY KU3HU
Ha 3emJje, OCHOBE €€ CyIIeCTBOBaHHUSA, MOHHWMAaHWE IIEHHOCTH 3JI0POBOTO U
O0e3zonacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
paBUJI OE30IMaCHOTO TTOBECHUS TIPH padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIIHIX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITIOCOOHOCTH TPHMEHSTHh 3HAHMS, MOJIydaeMble MPH W3YUYCHHH XUMUH, IS
pelIeHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOIHON CPEAOU, JJISI TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HaHUSA TJ0OQJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJIbTATOB BBIACISIIOT 3HAYHMMBIC IS
dbopMupoBaHUS MUPOBO33pEHUs 00IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, (QakT, CHUCTEMa, TIPOIECC, OIKCIEPUMEHT U JApPYyroe.), KOTOphIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ATUX MPEeIAMETOB (POPMHUPOBATH MPEACTABIECHUE O IETOCTHOM



HAay4YHOU KapTHUHE MHPA, U YHUBEpCAJIbHbIC YUeOHbIC NEUCTBUS (ITI03HABATEIbHbIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphlE 0OecneunBaroT (QOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUECKOTO MBIIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
PU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSMH), KUCIOIb30BAThH
MOHATHUS JI1 OOBSICHEHUS OTIEILHBIX (DaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS H
KpUTEPUHU ISl KJIaCCU(PUKANK XUMUYECKUX BEIIECTB MU XUMUYCCKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 10 aHAJIOTUH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUSI;

YMEHHE TPUMEHSATH B TMPOLECCE TMO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ dJIEMEHTa), XUMHuYeckas ¢(opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC
PU3HAKH U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEJACTBEHHBIE CBSI3U W
MPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI 111 (POPMUPOBAHUS TUIIOTE3BI TIO MMPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOpPETEHUE OMbITa IO TUJIAHUPOBAHWUIO, OpPraHU3aAlMd U MPOBEJICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PE3yJbTaT, (POPMYIHPOBATH 000OIIEHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITH OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPHPETHPOBATHL HUH(POpPMAIIHIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHUYECKOTO COJICpXKAHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKU OICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3lIWYHbIE METOJBI U 3apOChl IMPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIsi BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICAEHHOTO THUIIA, TPUOOPETEHHE OMBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY TpecTaBICHHs HHGOPMALIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECJIOXHBIMH CXEMaMH, uarpaMmami,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh W AaHAJIM3MpPOBaTh B IIpolecce Y4eOHOH W
HCCIIEIOBATENIbCKON IEATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBAa M TPAHCIOPTAa Ha COCTOSTHUE OKPYXKAIOUIeH MNPUpOAHON
CpEIbl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B X0J€ Juayiora 1 (WIn) TUCKYCCUH) IO CYLLIECTBY
o0cyXnaeMoi TeMmbl, (QOpPMYIUPOBATH CBOM NPEMAJIONKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUSI PEJIOKEHHOM 3a1a4u;

YMEHHSI  TPEJICTaBIsITh  MOJYyYEHHBIE  pE3yNbTaThl  IO3HABATEIIbHOM
ACSTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JeNaTh TMPE3CHTALUIO
PE3yNbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO JKCIEpUMEHTa (71a00paTOpHOTO OIbITA,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BELIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON M WCCIIEOBATENbCKOM  NIEATEIBHOCTH TMPU  PEIICHUH
BO3HUKAIOIINX MPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3uIii (00CyXkIeHns, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JCWCTBUH, OINpenejeHue KpPUTEpPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSATENbHO ONPENCNATh LEIN JEATEIbHOCTH, IJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUpATh Hanbonee dPPeKkTUuBHBIC CIIOCOOBI peleHrs YIeOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSITEIBHO COCTaBISATh WJIH KOPPEKTHPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHWBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IENH, YMEHHE
MCTIONb30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPEJIaraéMble B YCIOBUU 3aJaHU.

MHNPEIMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEILHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUl, crenuuueckue Uil TPEAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIUsX.

K xoHiy o0yuenus B 8 kiiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHYECKHX IOHSTHUI: aTOM, MOJIEKyJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CJIOYKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBIM 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCuPUKalus peakiuil: peaxiuu
COCAMHEHHUS, PEAKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PpPEaKIUH
o0OMEHa, K30~ U PHJIOTEPMHUYECKUE PEAKINH, TEIJIOBOU 3(PeKT peakuuu,
SIPO aToMa, SJICKTPOHHBIN CJION aToMa, aTOMHas OpOUTaNb, paInyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, aHHWOH, PacTBOpP, MaccoBas [OJs BELIECTBA
(TporeHTHAsE KOHILIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH TOHATHUS MPU ONMCAHUY BEIIECTB U UX MPEBpaICHUN;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJUKY JJISI COCTaBJICHHS (popmys
BEIIECTB U YPABHEHUI XUMUUYECKUX PEAKIINIM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUMHEHUSX,
CTENeHb  OKHUCJICHUSI  DJIEMEHTOB B  OWUHApHBIX  COCIUHCHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIMHEHUH IIO0
dbopmynam, BHJ XUMHUYECKONW CBA3M (KOBAJICHTHAsT YW HWOHHAs) B
HEOPraHUYECKUX COETUHEHUSIX;

e packpbiBaThb cMmbica I[lepuonnueckoro 3akonHa JI. M. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTA/IpO;

e OINKCBHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHas
noarpymnma (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH O0O0O3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3yemeHtoB J[. .
MenpeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUSI ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsi si7pa, 00IIee YuCiIo AIEKTPOHOB U
pacrpeiesieHUe UX 1O JIEKTPOHHBIM CIOSM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YMCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BEILIECTB,
MAacCOBYIO JIOJIIO XMUMHYECKOTO »dJjeMeHTa Mo (opmylie COequHEHUs,
MAacCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPaBHEHHIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICIUTEILHON ACSITEIBHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTHU3alluio, KiacCu(pHUKaIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XHUMHYECKUX PEAKIUHA, eCTeCTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJECIHPOBAHHUE, SKCIICPUMEHT
(peanbHBII U MBICIICHHBIN ),

CIIeIOBATh TPaBUJIAM MOJb30BaHUS XUMHUUECKOW TMOCYA0M U JaOOpaTOpPHBIM
o0opynoBaHuEM, a TakKe IMpaBujiaM oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OTBITOB I10 MOJYYESHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(BomopoJia M KHUCJIOpOJia), MPUTOTOBICHUIO PACTBOPOB C OIpPEACIEHHON
MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAMTH
XUMUYECKUE DKCIIEPUMEHTHI M0 PACTO3HABAHUIO PACTBOPOB IIEIOYCH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (J1akMycC, (peHondTarenH, METUIOPAHK

U JApyTHE).

K xon1y oOydenus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUI:

PacCKpbIBATh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSITHUWA: XUMHYECKUHN
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATENIBHOCTh, CTEICHb
OKHCJICHHUS, XUMHUECKasl PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJEKTPOIUTUYECKAS AMCCOLMALMsSA, PEAKIUMU HOHHOIO
oOMeHa, KaTajau3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEeaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENh, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKas CBS3b (xoBaJeHTHas, MOHHAs,
MEeTaJUINYecKas), KpUCTaIMueckas peméTka, KOppo3us METalluioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKluu, MPeeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHMUYECKUX TOHSITHUU H
MIPUMEHSThH 3TU OHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAIICHUN;
WCIIOJIB30BaTh XMMHUYECKYI0O CHUMBOJHMKY JUIsl COCTaBieHHUS (hopmyi
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINI;

ONPENICIIATh BAJIGCHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHHHM 1o (opmyliaM, BUJI XUMUYECKON
CBs3U (KOBaJCHTHas, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsA]l MOHA MO XUMUYECKoW (opMmyre, xapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUMN KPUCTAULITUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHHUMAaHHWE: OIUCHIBATh W XapaKTepHU30BaTh
Tabmunyto Gopmy [lepuoanueckoil cUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpynma)y U «mobouyHas
noarpymnmna (b-rpymnma)», maneie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYEHHUs, KOTOPhIE UMEIOTCS B MEPUOAMYECKON TaOJHUIE, C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, oOOIIee YHCIO DJJICKTPOHOB U PACIPEACICHHE WX I10
AJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHH
CBOWMCTB 3JIEMEHTOB M MX COCIMHEHUN B Mpejenax MallbIX MEepPUOAOB U
TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBY YYacCTBYIOIIMX B PEaKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3P (hEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKHUX DJIEMEHTOR);

XapakTepru30BaTh (OMUCHIBATH) OOIIME M CHEHUPUIECKUE XHUMHUYECKHUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE
puMepaMy MOJEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIUM;

COCTaBJIATh YpPaBHEHUS DJEKTPOJUTUYECKOM JUCCOLMAIMU  KHUCTIOT,
LIEJI0YEHN U COJIEU, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMH HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETUYECKOU CBSI3U MEXKTy BEIIECTBAMH Pa3IMIHBIX KJIACCOB,
pPacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCca 3TUX PEaKIuii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMMHMYECKOTO »JJIeMEHTa Mo ¢GopMylie COEIUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOpE, MPOBOJAUTH PACUETHI MO YPaBHEHUIO
XUMHYECKON peaKInu;

coOJII0/1aTh TIpaBuJIa MOJb30BAHUS XUMUUYECKOU MOCY 10 U J1abOpaTOpHBIM
obopynoBaHuEM, a TakKe MpaBujia oOpalieHuss C BellecTBaMU B
COOTBETCTBHUM C HWHCTPYKIIMSMH TII0 BBITIOJIHCHHIO J1aOOpaTOPHBIX
XUMHYECKUX OTBITOB IT0 TIOJYYCHHUIO B COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(amMmaka u yriekuclioro rasa);

IPOBOJUTH PEAKINH, MOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyibdaT-, THIPOKCUA-HOHBI, KATUOHBI
aMMOHHUSI U HMOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

IPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM NeATeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTU3AI|IO, BRISBICHUE TPUIMHHO-
CIICICTBCHHBIX CBS3€H — JUIA M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKIuii, E€CTECTBEHHO-HAyYHbIC METOABl TIO3HAHWUS — HaAOIIOACHHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie) Buabl 1eiTeJIbHOCTH
pa3fieioB U TeM KoHTpoJibHbIC IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE 00y4yarImuxcs
NPOrpaMmblI padoThI padoTbI
pecypcbl
Pa3nen 1. [lepBonavajibHbIe XUMHUYECKHE MOHSITHSA
Juajor,
HaIlpaBJICHHBIN HA
¢dopmupoBanue
[IEHHOCTHOTO
OTHONICHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY U
XumMusi — BakHast P Y
Hay4YHOMY HaclIeJIuI0
o6acth YAHOMY ’
MOHUMAaHUS 3HAYCHUS
€CTECTBO3HAHUS U bu6nuoreka [JOK .
11 ) 2 XUMHYECKON HayKU B

[IPaKTUYECKON
JESATEIIBHOCTH
4eJI0BEKa

https://m.edsoo.ru/7f41837¢c

YKU3HU COBPEMEHHOTO
o01ecTBa,
CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOM
uHpopmanueit o
nepe10BbIX
JTOCTIDKCHUSIX U
OTKPBITHSIX MUPOBOM
U OTE€YECTBEHHOM
XUMUH,



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

3aMHTEPECOBAHHOCTH
B HAayYHBIX 3HAHUSX
00 yCTpOHCTBE MHpa
oOmiecTBa

1.2

BemiectBa u
XUMHUYECKHE PEAKITUN

15

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

DBpucTUYECKas
Oecena. HarpaBiIeHHAS
Ha (OPMHUPOBAHHE
MPEJCTaBICHUN O
BEIIIECTBE U
XUMHUYECKON peaKIliH,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
COCTaBIISIOLINX
OCHOBY ISt
MOHUMAaHUS CYITHOCTU
HAyYHOU KapTUHBI
MUPA, TIPEICTABICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHS TIPHPOJIBI

Uroro no pazneny

20

Paznen 2. Baxkuneiimme npeacTaBuTe/ M HEOPraHMYECKUX BEILECTB

2.1

Bosnyx. Kucnopon.
[Tonsarue 06 okcugax

but6mmorekxa [{OK
https://m.edsoo.ru/7f41837¢c

Huamoru, 6ecenl,
HaIlpaBJICHHbIC Ha
dbopmupoBanue
CIIOCOOHOCTHU



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

NIPUMEHSATH 3HAHUS,
noJiy4aemblie Mpu
W3YYEHUU XUMUH, 15
peuieHus 3anad,
CBSI3aHHBIX C
OKpYy>Karoleu
IIPUPOJHON CpenoH,
JUTS] TIOBBILLICHUS
YPOBHSA
3KOJIOTUYECKOMN
KYJIbTYPBI.

2.2

Bonopon.Ilonsatue o
KHCIIOTax U COJIAX

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

[IpakTrueckue
paboTHI,
HamnpaBlieHHbIC HA
OCO3HaHUE [IEHHOCTHU
COOIOACHHUSI TIPABUIT
0e30MmacHOro
TIOBEJICHUS TIPU
pabote ¢ BelecTBamH,
a TaKKe B CUTYaIIUSAX,
YTPOXKAFOIITIX
3JI0pPOBBIO U )KU3HH
oen

2.3

Bopna. PactBopsl.
ITousatme 00
OCHOBaHHUSAX

but6mmorekxa [{OK
https://m.edsoo.ru/7f41837¢c

Huckyccun,
NPaKTUKYMBI,
HarpaBJIeHHbIEC Ha
(dbopmupoBanue
HHTEepeca K 00y4eHHIO
Y TIO3HAHMUIO,



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

JIF0003HATEIBLHOCTH,
TOTOBHOCTH U
CIIOCOOHOCTH K
caM000pa30BaHHUIO,
MIPOEKTHOUN 1
HCCIIEA0BATENLCKOM
EeITEIbHOCTH

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

bu6mmorexka [IOK
https://m.edsoo.ru/7f41837c

Juckyccuu u pabora
B IpyIIax,
HalpaBlieHHbIC HA
dhopmupoBaHue
MO03HABATEJIbHBIX
MOTHBOB, TIOJIYYCHHE
HOBBIX 3HAHUU IO
XUMUH, HEOOX 0 IMMBIX
JU1s1 OOBSICHEHUSI
HaOII0TaEMBIX
IIPOLIECCOB U SIBJIEHUM,
MO3HABATENIbHOM,
nH(GOPMAIIMOHHON U
YUTATEIbCKON
KYJIbTYpbI, B TOM
YUCJIE HABBIKOB
CaMOCTOATEIIbHOMN
paboThI ¢ yUeOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JIUTEPATYPOH,
JIOCTYITHBIMU
TEXHUYECKUMHU



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

cpeAcTBaMu
UH(POPMALIMOHHBIX
TEXHOJIOTUI

Utoro no pazneny

30

Paznea 3. [lepuoguueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu

3.1

Ilepuonnueckuii
3aKOH U
Ilepronnueckas
CHUCTEMa XUMHUUYECKHUX
snemenToB /I. W.
Mennene-eBa.
Crpoenue atoma

bu6mmorexka [IOK
https://m.edsoo.ru/7f41837c

Huckyccus u
IBpPUCTHYECKAs
Oecena, HarpaBJICHHAS
Ha (OPMUPOBAHUE
[IEHHOCTHOTO
OTHONICHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY U
HayYHOMY HacleuIo,
NOHMMAaHUS 3HAYCHUS
XUMHUYECKON HAyKH B
YKU3HU COBPEMEHHOTO
oO1ecTBa,
CIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOM
uHpopmanueit o
Mepe1oBbIX
JOCTHKEHUSIX U
OTKPBITHSIX MHPOBOU
U OTE€YECTBEHHOM
XUMUH



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

[IpakTnueckue
3a/1a4u,
HalpaBJieHHbIC HA

pazBuTHE
[I03HAaBATEILHBIX
XUMHYECKasA CBI3b.
MOTHBOB,
3.9 OKHUCIUTEIHLHO- 8 bu6nmoreka [IOK AABIE e Ha
) HaIpaBJIECHHbIEC H
BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c P
MOJTy4YE€HUE HOBBIX
peaKIuu o
3HAHUH 110 XUMUH,
HEOOXOIUMBIX JUIA
00BsICHEHUSA
HAOJIFO JaeMBIX
MIPOIIECCOB U SIBJICHUM
Uroro no pazaeny 15
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68

YACOBIIO [TPOTPAMME



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

9 KUIIACC

Ne
n/n

HanmenoBanmue pa3jiesioB
U TeM NPOrpamMMmbl

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Buasbl
IeATeJIHLHOCTH
o0yuarommxcst

Paznen 1. BelecTBO U XUMHYECKHE pe€aknuu

11

[ToBTOpeHue n yriyoneHue
3HaHUI OCHOBHBIX pa3/IeNioB
Kypca 8 knacca

bubmuorexa [JOK

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

Juanor o pa3BUTUU
MHPOBO33PEHUECKUX
IIPEACTABICHUH O
BEIIECTBE U
XUMHUYECKON
peaKiuu,
COOTBETCTBYIOLIUX
COBPEMEHHOMY
YPOBHIO pa3BUTUS
HayKH U
COCTaBJISIOLINX
OCHOBY JUIst
MTOHMMAaHHUS
CYILIIHOCTH Hay4YHOHI
KapTUHBI MUDA,
IpesicTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI,
B3alMOCBS35X
4eJI0BEKa C
IIPUPOIHOM Cpesoi,



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

O POJIM XUMUU B
MMO3HAHUU 3TUX
3aKOHOMEPHOCTEM

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XUMHYECKUX PeaKkiui

bubmmoreka [JOK

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

DBpHUCTHYECKas
Oecena,
HalpaBJICHHAs Ha
dhopmupoBaHue
MpEJICTaBICHUI O
BEIIECTBE U
XUMHYECKOH
peakiuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
COCTaBJISIONINX
OCHOBY ISt
MOHUMAaHUS
CYIIHOCTH Hay4HOU
KapTUHBI MUPa

1.3

DNEeKTPOIUTHYECKAS
aucconuanusa. XUMHUECKHe
peakuuu B pacTBopax

bu6mmoteka [IOK

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

[wnarnoru,
MPAKTUYCCKHE
paboThI,
HarpaBJIeHHbIC Ha
pa3BUTHE HHTEpECa
K O0yUYEHUIO U
MO3HAHUIO,
J1I0003HATEILHOCTH,
TOTOBHOCTHU U



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

CIIOCOOHOCTH K
caMo00pa3oBaHUIO,
MPOEKTHOU 1
UCCIIEI0OBATEIbCKON
JIESITEIIbHOCTH

Hroro no pazneny

17

Pasznea 2. Hemera/uibl 4 X cOeIMHE

HUA

OOmass xapakTepucTuka
2.1 XUMHYECKHX DJIEMEHTOB
VIIA-rpynnel. ['anorenst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Juckyccus,
HarpaBJIeHHAs Ha
(dhopMHupoBaHHe
IKOJIOTUYECKU
1eJ1ecO00pa3HOTOo
OTHOIICHUS K
pUPOJIE KaK
MCTOYHHUKY JKU3HU
Ha 3emiie, OCHOBE €é
CYIIECTBOBAHHUS,
MOHUMaHHS
LIEHHOCTH
3JI0POBOTO U
6e3omacHoro obpasa
KHU3HHU,
OTBETCTBEHHOTO
OTHOIICHHS K
COOCTBEHHOMY
¢buznueckomMy u
NICUXUYECKOMY
3JI0pOBBIO,
OCO3HAHHUIO



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

LIEHHOCTH

COOJIIO ICHUS
IIPaBHII
0e301macHoro
MTOBEJICHUS ITPH
pabore ¢
BEIlIECTBAMH, a
TaK)Ke B CUTYaIusX,
YTPOIKAIOITUX
3JI0POBBIO U )KU3HH
b1 {00 (S

2.2

OO61as xapakTepuCcTHKa
XUMHUYECKHX HJIEMEHTOB
VIA-rpynmel. Cepa u e€
COEIIMHEHUs

bu6mmoteka [IOK

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

Huckyccns,
pelieHue
MPAKTUIECKUX
3ajad,
HAIpPaBICHHBIX HA
dhopmupoBaHue
TOTOBHOCTH K
Pa3zHOOOpa3HOM
COBMECTHOM
JIESITCIILHOCTH TIPH
BBITIOJTHEHUH
yueOHBIX,
MO3HABATENbHBIX
3aJ1a4, BHITIOTHEHU T
XUMHUYECKHX
IKCIIEPUMEHTOB,
CO37IaHUU yUEOHBIX
MIPOEKTOB,
CTpEMJICHHS K



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

B3aMMOIIOHUMAHHUIO
Y B3aUMOTIOMOIIHU B
Mpo1uecce 3Ton
yaeOHOMI
JIeATETbHOCTH

2.3

OO61as xapakTepuCcTHKa
XHUMHYECKUX DJIEMEHTOB
VA-rpynmsl. A3zot, hocdop
Y UX COCIMHEHHS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

becena, nuaor,
JTIUCKYCCHSI,
HaIpaBJIEHHBIC HA
dhopmupoBaHHe
CIIOCOOHOCTH
MIPUMEHSATH 3HAHUS,
MOJTy4aeMbIe ITPU
W3YYCHUU XVMHUH,
JUISL peltieHus 3a1a4,
CBSI3aHHBIX C
OKpY’Karoleu
MIPUPOIAHOMN CPENOH,
IS TIOBBIIICHUS
YPOBHS
JKOJIOTHYCCKOU
KYJIBTYPHI,
OCO3HAHHS
rI100aILHOTO
Xapakrepa
9KOJIOTHYECKUX
npobeM u myTen
WX pelIeHus
MOCPEJICTBOM
METO/I0OB XUMHH,



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

9KOJOTHUYCCKOI'O
MBIIIJICHUA

2.4

OO011as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yriepon u
KPEMHUH U UX COEIMHEHUS

bu6mmoreka [JOK

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

['pynnoBas u
napHas pabota,
HalpaBJCHHAs Ha
pa3BUTHE
IM03HABATEIIbHBIX
MOTHBOB,
HaIpaBJICHHbIC HA
MOJTy4eHUE HOBBIX
3HAHWI 110 XMMHHU,
HEOOXOIMMBIX ISt
00BSICHEHHS
Ha0JII0OJaeMBIX
MIPOIIECCOB H
SIBIICHHH,
IMO3HABATEILHOM,
nH(OPMAIIMOHHON U
YHUTATENbCKOMN
KYJIbTYpHbI, B TOM
YHCJIe HABBIKOB
CaMOCTOSITEIbHOU
paboThHI C
y4eOHBIMH
TEKCTaMH,
CIIPAaBOYHOM
JIUTEPaTypou,
JIOCTYITHBIMU
TEXHUYECKUMU
cpelicTBaMu



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

MH(POPMAIIMOHHBIX
TEXHOJIOTUI

Uroro no pazneny

25

Paszaea 3. Merajiibl 4 HX COeIHHEHUA

3.1

OO01111€e CBOICTBA METAJIIIOB

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

Jmasor,
HAIPABJIEHHBIN HA
dbopMupoBaHue
HWHTEpeca K
00y4YeHUIO U
MO3HAHUIO,
T0003HATENBHOCTH,
TOTOBHOCTHU U
CTIOCOOHOCTH K
cam000pa30BaHuUIo,
MPOEKTHOU 1
HCCIIEN0BATENBCKON
JIeATETbHOCTH, K
OCO3HAaHHOMY
BBIOOpY
HaIpaBJIE€HHOCTH U
YpOBHS 00y4YeHUs B
JlaibHENIIEM

3.2

Baxxneliime MeTayuibl 1 UX
COEIMHEHUS

16

bubnmuoreka [JOK
https://m.edsoo.ru/7f41a636

Huckycens u
NPaKTUKYMBI,
HarpaBJICHHbIC HA
¢dbopmupoBaHue
TOTOBHOCTH K
pa3zHooOpa3HOi



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

COBMECTHOM
JIeATETLHOCTH TIPH
BBIIIOJIHEHU N
y4eOHBIX,
MMO3HABATENIHLHBIX
3a]1a4, BEIIOJIHEHUHT
XAMHYECKHX
AKCIIEPUMEHTOB,
CO3/IaHUU y4EOHBIX
MIPOEKTOB,
CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO
M B3aMOIIOMOIIY B
npo1ecce 3Ton
yueOHO
NIeITEIbHOCTH

Hroro no pazneny

20

Pa3znen 4. XuMus v okpy:kamomas cpeaa

41 BemectBa u MaTcpHraJibl B
. JKHM3HHU 4YCJIOBCKaA

bu6moteka [IOK
https://m.edsoo.ru/7f41a636

I'pynmoBeie
IPOEKTHI,
HaInpaBlIEHHBIC HA
OCO3HaHUe
[IEHHOCTH XHU3HH,
OTBETCTBEHHOTO
OTHOIICHHS K
CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha
3JI0pOBBI 00pa3
KHU3HHU, OCO3HAHHE



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

OCJIENCTBUN U
HENPUSITHE BPEITHBIX
MIPUBBIYEK
(ynmotpebneHus
aJIKOTOJIA,
HapKOTHKOB,
KypeHus),
HEOOXOAMMOCTHU
COOJTIOICHUS
TIPaBHII
0€301aCHOCTH MPH
oOparnieHuu ¢
XAMHYECKUMU
BEIIECTBaMH B OBITY
Y peajbHOU KU3HU

Hroro no pazueny 3
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumusi, 8 knacce/ Kysunenosa H.E., Turoa .M., I'apa H.H., Axninonepnoe
obmectBo «M3natenbetBo «IIpocsenienue»

» Xumus, 9 xknacce/ ,Kysznernosa H.E., Tutoa U.M., I'apa H.H. Akiinonepuoe
obmectBo «M3natenbeTBo «IIpocsenienue»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

bubmuotexa LIOK https://m.edsoo.ru/ff0d210









