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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIEHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (enepaibHOM paboueld MpOrpaMMel
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPENOJaBaHus y4eOHOTo mpeaMera « XUMUsH»
B 00pa3zoBaTenbHbIX opranuszanusx Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuu Oa€T MOpEJCTaBIECHUE O LENsAX, oOIleH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M pa3BUTUS OOYyYAlOLIUXCS CPEICTBAMH YYEOHOIO
npeaMerTa, yCTaHaBJIMBAET 00s3aTeNnbHOE IPEAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET paCIpElelIeHUe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM W TeMaM IMpOrpaMMbl IO XHMHUH, OIpPEEIsAeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coziepxKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh  U3YUEHHUS] XUMHH C YYE€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBsI3€H, JIOTUKA Y4yeOHOro Tpolecca, BO3PACTHBIX
ocoOeHHOCTEeW  00ydwarolmuxcsi, ONpenensieT BO3MOKHOCTH IpeaMeTra JUis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUsA, a TaKkke TpeOOBaHUU K
pe3ynbTaTam oOy4eHHs] XMMHUU Ha YPOBHE IIeJIel U3y4YeHHsI TIPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENBHOCTH OOYYAIOIIerocss MO OCBOEHHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XUMHUHU CIY>KUT OCHOBOH uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpYyeMble XUMHUEH TMPECTaBICHUS O B3aUMONPEBPALECHUIX
SHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTAX PEIICHHS [NI0O0ATbHBIX
npo0JieM yCTOMYHMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPrETUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealu3alMd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
(dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 0011el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronmmxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCEHEBHOM JXU3HU, TaK U B TPO(PECCHOHATILHOM eI TETbHOCTH;

3HAKOMHUT €O CHelU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIO0CTHOTO B3IJIA/1a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOU rPaMOTHOCTH 00yYaronInXcs;



crocoOCcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4HBIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00yYArOITUXCSI.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOM
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  TEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHITHI XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl MO XMMHUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 Moaxoaa K €€ m3yudeHuro. CouepiaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUHU;

— YYEHHS O CTPOSHUM aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBICHUW 00 DJIIEKTPOIUTHYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEA0BATENHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIIUKM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue TMporpaMMbl IO XHMHH  CIOCOOCTBYeT  (DOPMHpPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TMO3HaHMs B Hayke. M3ydeHue XMMHUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpYKaIomui MUY,
«buomnorus. 5—-7 kimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATeIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XHUMHYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHHI MHUPOBO33PEHUYECKOIO XapakTepa, s3bIKka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHMsS TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
WX TPUMEHEHUH B Y4YeOHO-TIO3HABATEILHOM M y4EOHO-HCCIIEIOBATEIHCKON
NEeSATeNIbHOCTU, OCBOCHUM TpaBWJ 0€30MacHOTro oOpalleHUs C BEHIeCTBaAaMU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)XKHOE
3Ha4YeHUE MPUOOpETH TaKUe 1eIH, KaK:

— (opMHpoBaHME HWHTEIIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs Ha CHCTEMAaTHYeCKOoe MpHOOIIEHUE
o0y4Jarommuxcss K CaMOCTOSITENIbHOW TI03HABATEIBLHON JEATEIIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIOITUX MPUOOPETECHUIO 00YUarOIITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, TMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMM), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (¢dopmupoBanne o0O0mEeH (YHKIIMOHATLHON W €CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSCHATH W OILICHUBATh SIBICHUS
OKPY’KaIOIIEr0 MHpa, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHHH TPOoOJIeM B TIOBCETHCBHOW JKM3HH H
TPYAOBOU IEATENBHOCTH;

— ¢opMmupoBaHue Yy OOYy4YalOIMUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHYECKUX 3HAHUU [UJI1 BBIPAOOTKH HDKOJIOTUYECKH
11eJ1eco00pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIEJSX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPEIbI;

— pa3BUTUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoduiIs M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX MJiI H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMUM B KHU3HU 4€JOBEKa. XUMHUSI B CUCTEME HAyK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHe O MeTOHax MO3HAHUS B XMMHUHU. YMCThIE BEIIECTBA U CMECH.
Crioco0sI pa3zjeneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HJeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U cloXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMMHYECKHX DJEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcUTENbHAST MOJICKYJIsIpHAas Macca. MaccoBas 1051 XUMUUYECKOTO AJIEMEHTa B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMUECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

@u3NYEeCKUe U XUMUYECKHUE SIBIICHHS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BeEIIeCTB. XuMuUueckue ypaBHeHus. Krnaccudukamms
XUMUYECKUX PEAKIUN (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBmwiiaMu paboThl B JabopaTopuu U
npuéMaMu oOpaleHusi ¢ J1abopaTOpHbIM 00OPYOBAHUEM, U3YUEHHUE M OINHCAHUE
(U3MYeCKX CBOWCTB O0O0pa3lloOB HEOPTaHMYECKUX BELIECTB, HAOIIOJICHHE
¢bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHWE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAUMs BOAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHON MPOBOJIOKU, B3aUMOJICHCTBHUE MeJIa ¢ KUCIOTOW) sSIBJICHUH, HAOI0ICHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (II) mpu HarpeBaHum, B3auMOJEHCTBHE kKeme3a ¢ pacTBopom cosn Menu (11),
U3Y4YeHHUE CIIOCOOOB pa3/ICJICHUs] CMECEil: ¢ MOMOIIBI0 MarHuta, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJICHHUE W  ONHCAaHUE  Pe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJENed MOJIEKYJI
(ImapocTepKHEBBIX ).

Ba:kHeiiue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — aieMeHT U mpocToe
BelecTBO. Haxoknenue kuciopoma B mpupone, (GU3MUECKHE W XUMHUYECKHE
cBoictBa (peaknuu ropeHusi). Oxcunbl. [Ipumenenue xuciopoma. CrocoOsl



MOJYYEHHUS] KHUCIOpOJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — aJIOTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3 (eKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DJHAOTEPMHUYECKHE DPEAKUMHU. TOIUIMBO: Yrosb M METaH. 3arps3HECHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — »snemeHT U mpoctoe BemiecTtBo. HaxokaeHue Bogopona B
npupojae, (U3MYECKUEe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nony4yeHust. Kucnorsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUECKUM YPaBHCHHSM.

Odusnyeckue cBoucTBa BOABL. Boma kak pacrBopurenb. PacTBOpBI.
HacpilieHHble ¥ HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji1 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4YelloBEKa. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HeHHuEe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranundeckux coenuHeHuil. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. duszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHoctun MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckne U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YyYEHHE CBOMCTB KHCIOPOJa, HAOIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus] TopeHust (Mokapa), O3HAKOMJIEHHE C O0Opa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHME W M3YyUYCHHE
CBOMCTB BojJopofa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcugaom meau (11)
(BO3MOKHO HCITIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOECHHOCTEW pAacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PaCTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMH
(HaTpueM ©  KajubllieM) (BO3MOXHO HCIIOJB30BaHUE  BHUEOMATEpPUAIIOB),



HCCJEOBAaHNE O0pa3sloOB HEOPraHWYECKUX BEIIECTB pPa3MYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPACKH MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yuyeHue B3aumojeicTBus okcuga menu (II) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEaKUWi HEUTPAIHU3aLWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
AKCHEPUMEHTAIIbHBIX 3a/ad MO0 TeMe «BakHelllne KiIacchl HEOPraHMYEeCKHUX
COCIMHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAs CBA3b.
OxHcaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAacCU(DUKAMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUIPOKCHIBI.

ITepuonnueckunt 3akoH. Ilepuoauueckas cucremMma XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckont cucrtembl xumudeckux 3nemMeHToB [. M. MenneneeBa. [lepuobl
U rpynnbl. PU3NYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOJa H
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJNyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuogunueckoro 3akona u [lepuoandeckoi cuCTeMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbId U
IPaKIaHWH.

Xumuueckass cBsi3b. KoBanmeHTHas (moOJspHass M HEMOJSIpHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pas3IoB BEHIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LMHKAa C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropenue, peakiyu pa3aoKeHUs, COEAUHEHUS).

Mesrcnpeomemmnoie ceasu



Peanuzanus MeXNnpeIMETHBIX CBSI3€d MpPU U3YYEHUM XUMHHM B 8 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IHMKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIC TTOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpws,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUYHOCTb, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, JJEKTPUUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, STUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

Ileprnonnueckuit 3akoH. lleproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXXEHHUEM »dJIeMEHTOB B llepmonmueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHure BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLINYECKOU PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Krnaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjaccaM HEOPraHHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3InuyHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYaCTBYIONIMX B PEAKIMHM BEMIECTB, MO TeIIoBOMYy 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTajln3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUECKHE
YpaBHEHHS.

[TonsiTue 0 ckOopocTH XUMHUYECKOW peakuuu. [lonsrrne o0 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOT€HHBIX U T€TePOTreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKunu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOTI'O OaaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINUI. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonsl, annonsl. MeXaHW3M OUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoi cBs3u. Crenenp nucconuanuu. CUiabHbIE U Clla0ble JIEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. Y ciioBuUs IPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE€ MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconuanuu. KauecTBeHHbIEC peakiuu Ha HOHBI. [IoHsITHE O THAPOIM3E COIEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHMIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB M HeMeTauioB (rpadura m anmasza), CIOKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKON pEaKIUH
OT BO3ACHCTBUS pa3lIMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOAHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALUMU KHUCIOT, IIEJIOYEH U COJer
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHAJIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX cOeIMHEHHU S

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble CTeneHu okucieHusa. CTpoeHue M (PU3NYEeCKHue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJENCTBUE C MeTaJlaMd, HEMeTaJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsiHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxkHeilune XJIopuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeNeHUu OKHUcieHHs. CTpoeHue W (PuU3NYecKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOITHbIE MOAU(DUKALIUYA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMUYECKue cBoMcTBA. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
NpeJCTaBUTEN Kjlacca KHUCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a IMOJIy4eHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKUus Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHHH B TpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeAbl COCIUHEHUSIMU Cepbl (KHCIIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/4yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OOmast xapakrepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpOCTPaHEHHE B IPUPOJE,
¢du3nueckue U XuMuueckue cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(du3MYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue U npuMmenenue. Coinu aMMOHMS,
uX (QU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHe U XUMUYECKHE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U crenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yA0OpeHnil. XuMHUYECKOe 3arps3HEHUE OKPY KaIOIIEH Cpe/ibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/ayXa, MOYBBI U BomoéMoB). docdop,
altoTponHeie Moaudukanuu Gochopa, uUzMUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBONCTBA,
nostyuenue. Mcnonas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoJa,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTpaHEHHUE B MpuUponae, (U3MUYECKUE U XHUMHYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcunbl yriepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBICE OPTAHU3MBI,
MOJIy4eHHE W TPUMEHEHUE. DKOJIOTHYEeCKrue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUICHUS KJIUMara, IMapHUKOBBIN
s dekrt. YronpHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOWCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOJIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BEUIECTBAX: XKUpax, OeiKax, yriaieBoaax — U ux
polii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBa, IOJy4YEHHE H
npuMenenue. CoenuHeHus KpeMHusi B mnpupojge. OOmme mnpencraBieHus 00
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX HMCIIOIL30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline CTpoUTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yuYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIIOTHI,
MIPOBE/ICHNE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpa)karolue (U3NYECKUe W XUMUYECKHUE CBOWMCTBA
raJloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  CcOoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJl eHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, POBEJECHUE KAUECTBEHHON PEaKIMK Ha Cyab(dat-
MOH W HaOJIOJeHHE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUN (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB aMMHaKa, IPOBEJACHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3yYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozelnen
KPUCTAIMYECKUX pEHIETOK anMasza, Trpaduta, ¢yiiepeHa, O03HAKOMIIEHUE C
MPOIIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE TNPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl U UX COCTUHEHUS».

MeTa/uibl U MX COEIMHEHUS

OO0mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumudeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHuss atoMoB. CTpoeHne MeTtamioB. Mertaiuinueckasi CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoOBl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIITUICHHOCTH.

[Ilenouynsie MeTauibl: mojioxkeHue B [lepuoauueckoil cucremMe XMMUYECKHUX
sanemeHnToB JI. M. MeHaeneeBa, CTpoeHME UX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METAUIOB U HX
COEeIMHEHU.

IllenoyHO3eMENBbHBIE METAIBI MAarHMd W KaJbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaxX0XJEHUE B Ipupoae. PU3ndecKkne 1 XMMHUECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KalblUs (OKCHI, THAPOKCUI, COJIH).
XKéctkocTh BOBI U CITOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: IooxkeHue B [lepruoinueckon cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aTroMma, HaxoXAeHUWE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MengeneeBa, CTpoeHHE aToMa, HaxoxJIeHUe B npupone. duszudeckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKkcubl, rupokcuibl 1 cou xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJNB30BAaHHWE  BHJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKeJie3a
(IT) u xenesza (II1), meau (II), HabmroeHUE U onMKMcaHUE MPOLIECCOB OKPAIIMBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalug M KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCH]IA ATIOMUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTAbHBIX 3a/1a4 10 TeMe «Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHs ¥ OKPYXKAKOIIASA cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM 4YenoBeka. beszomacHoe
HCIIOJIb30BaHUE BEIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momorrs npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromled cpeabl (MpeaenbHas OMyCTUMAast
KOHIeHTpalus BemiecTs, najgee — [1JIK). Ponb xumum B perieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuaJbl).

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBsSI3ed MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIacCuPUKalusg, MEepUOJIUYHOCTh, HAOII0JCHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeib, SBJICHUE, IMaPHUKOBBIN
3 deKT, TEXHONOTHS, MaTEPHUAIIBI.

dusznka: marepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHWI,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0OBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAININYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanve, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIE
ya00peHust, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAeMbIE, TOILJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HIPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATHI

JIlnyHOCTHBIE  pe3yNbTaThl OCBOEHHUSI IMPOrPAaMMbl  OCHOBHOTO  OONIEro
oOpa30oBaHUsI JIOCTUTAIOTCS B XOJ¢ OOyYEeHHsS XMMHHM B €IWHCTBE Y4YEOHOW U
BOCIIUTATENIBHON JEATEIBHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMU POCCUUCKUMHU
COITMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHATHIMH B
oOlllecTBE MpaBUJIaMU M HOPMaMH TOBEJAEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMATIU3AINHI 00yYarOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM  IMO3UTUBHBIX  IIEHHOCTHBIX  OpPUEHTAUM U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOI'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEJIUIO, TOHMMaHUs 3HAYCHUS XUMUYECKOM HayKu B JKU3HU
COBPEMEHHOI0 OOIIEeCTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HHpopmMaiuen o
MEPEOBbIX JOCTHXKEHUSAX M OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

NpEACTABICHUS] O COIMAIbHBIX HOpPMax U TMpaBWwiIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EeOHOUCCIIEA0BATENbCKOM, TBOPUECKON U APYrUX BHAAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHON [EATEIbHOCTH TIPU  BBINOJHEHUU
y4eOHBIX, TO3HABATEJIbHBIX 3aJ]a4, BBINOJHEHUU XUMHUYECKUX HKCIEPUMEHTOB,
CO3aHUM YUYEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIITH
B IIpolecce 3TOM y4eOHOU AESITeNIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U
MOCTYIKA CBOUX TOBAPUIIECH ¢ MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEICTBUM NOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NMO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEICTABICHUSI O BELIECTBE U XUMHUYECKOW pEaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKH M COCTaBIISIIOLINE
OCHOBY JJIsl TTIOHUMAaHHsI CYIIHOCTHM HAy4YHOW KapTUHBI MUpa, MpPEACTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS MPHUPOJBI, B3aHUMOCBA3SAX YEJIOBEKAa C
MIPUPOJIHOM CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAMpPaBJICHHBIE HA IMOJYyYEHHE HOBBIX 3HAHHUM IO
XUMUH, HEOOXOIUMBbIE ISl OOBSICHEHHsS HaOJIOAAaEMbIX MPOIECCOB W SIBICHUM,
MO3HABATENbHON, WH(GOPMAIIMOHHON W YHTATENbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOATENbHONM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEpPaTypod, JOCTYIHBIMU TEXHUYECKHMMHU  CpeICTBaMU  HHGOPMAIMOHHBIX
TEXHOJIOTHUH;



uHTepeC K OOyYeHHI0O M TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K caMOOOPa30BaHMIO, IPOEKTHOW U MCCIIEI0BATENbCKON 1€ATEIbHOCTH,
K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTU U YPOBHS 00yUYEHUs B JajbHEHIIEeM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHHME TOCIEACTBUNA W HENPUATHE
BpEAHBIX  MpUBbIUEK  (YMOTpeOJieHHWs  aJIKoroJii, HAPKOTUKOB,  KYpEHHUS),
HEOOXOJAMMOCTH  COOJIOJEHUS MpaBWwil  0O€30MacHOCTH NOpH  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY HM3y4eHMIO Mpodeccuid U Tpyaa pas3iudyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYIOBOH JI€ATEIbHOCTH, B TOM YHUCJIE HA OCHOBE
MIPUMEHEHUS TIPEJAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIN BHIOOP MHIAUBUIYTBHOM
TPAaCKTOPUM TPOJOJKEHHUSI O00pa3oBaHUS C YUYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YyCHEIIHON
po(eCCUOHANIbHON JEATEIbHOCTH U Pa3BUTUSL HEOOXOJIMMBIX YMEHUH, TOTOBHOCTh
a/1arTUPOBAThCA B MPO(HECCHOHATIBHOM Cpejie;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU LIEJIECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KAK MCTOUHHUKY >KU3HU
Ha 3emje, OCHOBE €€ CyILIEeCTBOBAHMS, NOHMMAaHUE LIEHHOCTU 3J0pOBOr0 U
Oe3omacHoro oOpa3za JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoOMy M TICUXMYECKOMY 3[0POBBIO, OCO3HAHHWE LIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MACHOrO MOBEJIEHUS MPU paboTe C BELIECTBAMHU, & TAKXKE B CUTyalUsX,
YTPOXKAOIIUX 3I0POBBIO U )KU3HU JIOJEH;

CHIOCOOHOCTH TPUMEHATH 3HAHUS, MOJyYaeMble MPU HM3YyUYEHUH XUMHH, IS
pelIeHUs 3a7a4, CBS3aHHBIX C OKPYKaIOLIEW NPUPOJHOU CPEAOH, IS ITOBBILICHUS
VPOBHSI ~ DKOJIOTMUECKOW  KYJBTYpbl, OCO3HAHMS  TJ00albHOTO  XapakTepa
HKOJIOTMYECKUX Mpo0JIeM M MyTed HUX pEelIeHUs MOCPEICTBOM METOAOB XHMUH,
HKOJIOTMYECKOTO MBIILIEHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pE3yJIbTaTOB BBIACIAIOT 3HAYUMBIE  JUIS
dbopMupoOBaHUs MHUPOBO33PEHUS OOIEHAYYHBIE TOHATUS (3aKOH, TEOPHsl, IPUHLIHII,
runore3a, (akr, cucreMa, MpoLecC, OHKCIEPUMEHT U JIpyroe.), KOTOpbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeJMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUWA M3 3TUX NPEAMETOB (OPMHUPOBATH MPEACTABICHUE O UEIOCTHON
HAyYHOW KapTHHE MUpPA, ¥ YHHBEPCAJIbHbIE y4eOHbIC NEHCTBUSA (IIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpbIe oOOecrneynuBaoT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO U OCYILIECTBICHUIO Y4YEOHOMU
JESTENbHOCTH.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3oBrble Jjoruyeckue qefcTBus:



YMEHUSL HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XUMUYECKUX TOHSTHH (BBIACISATh HX XapaKTEPHbIC
MPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTMMH TOHSTHUSMH), HCIIOIH30BAThH
MOHATHUS 1T OOBSICHEHHS OTACIBbHBIX (JAKTOB W SIBJICHUH, BHIOWpATh OCHOBAHUS U
KpUTEPUHU I KJIAaCCU(PUKAIMN XHUMHYECKUX BEIIECTB W XUMHUYECKHX PEaKIIHMH,
yCTaHABJIMBATh MPUYUHHO-CICJICTBEHHBIEC CBSI3U MEXAYy OOBEKTaMU H3yUCHHUS,
CTPOUTH JIOTUYECKHUE PACCYXKJICHHS (MHIYKTUBHBIC, NCAYKTHUBHBIC, 1O aHAJIOTHH),
JIeJIaTh BHIBOJIBI U 3AKTFOUCHHUS;

yMEHHE TIPUMEHSATH B TIPOILECCEe TO3HAHWS TOHATUS (NPEIMETHBIE U
MeTarpeJIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOJIb3YyEeMbIE B XHUMHUH,
peoOpa3oBhIBaTh IMHUPOKO MPUMEHSIEMBIE B XMMHHU MOJCIBbHBIC MPEJICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ DJJEMEHTa), Xumuueckas ¢Gopmylia U ypaBHEHHUE
XUMHUYECKON PEakiud — MPU PEHIeHUU y4eOHO-TIO3HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISBIATh M XapaKTePU30BaTh CYIIECTBECHHBIC
MPU3HAKK M3yYaeMbIX OOBEKTOB — XMMHYECKHX BCIICCTB M XMMHUYECKHX PCaKIIHM,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, NPHYMHHO-CICJICTBEHHBIE  CBSI3M U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBrble uccienoBare/bCKkue 1eHCTBHUA:

YMEHHE HWCIIOJb30BaTh ITOCTABJICHHBIE BOMPOCH B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KEe B KA4eCTBE OCHOBHI JJIs1 (DOPMHUPOBAHMSI TUIIOTE3HI TIO MMPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKICHHIA,

NpUOOpPETEeHNE ONbITa MO IJIAHUPOBAHHUIO, OPTaHM3AlMd U TPOBEIACHUIO
YUYEHHYECKUX OKCIIEpUMEHTOB, YyMEHHE HaOmogaTh 3a XOJOM  TpoIiecca,
CaMOCTOSITENTFHO TPOTHO3UPOBATH €r0 pe3yibTar, (GopmyiaupoBaTh 000OIIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO OTbBITA, UCCIECIOBAHUS, COCTABIATh OTYET O
poJieIaHHoMi padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpPATh, aHAJTU3UPOBATH W HWHTEPHPETHPOBATH HWH(OPMAIUIO
Pa3TUYHBIX BHJIOB M (OPM TPEACTABICHUS, TOTy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAS JINTEpaTypa XUMUYECKOTO COJIEP>KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcbl HTEepHETa), KPUTHYECKU OICHUBATH MPOTUBOPECUMBYIO U HEJOCTOBEPHYIO
UH(pOpMaIHIO;

yMEHUE TPUMEHATH Pa3IMYHBIE METOJIBI W 3alpOChl NPH TIOMCKE U OTOOpe
uHQOpPMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JUISI BBITOJHEHUS
y4eOHBIX M MO3HABATEIBHBIX 3a7au ONMPEACIEHHOTO THUIIA, MPUOOPETCHUE OTBITA B
00JaCTH  WCMOJB30BaHMS ~ MHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHNE KYJbTYpOH aKTUBHOTO HCIIOIB30BAHUS PA3TUYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATENLHO BBHIOMPATh ONTHUMAIBbHYIO (HhOpMY Mpe/cTaBieHnus MHGOPMAIMH U
WUTIOCTPUPOBATh pellaeMble 3aJadyd  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
ApyruMu popMaMu rpauKu U UX KOMOMHALUSAMU;



YMEHHE HCHOJIb30BaTh W  aHaJIM3UpOBaTh B Ipolecce YydyeOHOW U
HCCJIEIOBATENLCKON JIEATETFHOCTH WHGOPMAIMI0 O BIUSHUU TMPOMBIIIICHHOCTH,
CEBCKOT0 X035IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEN TPUPOIHON CPELBI.

KoMMyHHUKATHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUA:

YMEHHUSI 3a]1aBaTh BONPOCHI (B XOJIe Auaiora u (Wik) JUCKYCCUU) MO CYUIECTBY
oOcyxmaemMol  TeMbl, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS  OTHOCHTEIHHO
BBITIOJIHECHUS MPEJIOKECHHOM 3a/1a4H;

YMEHUSI  TPEACTABIATH  TOJYYEHHbIE  PE3yJIbTAaThl  IMO3HABATEIbHOU
NEATEIBHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAaX; JIEJIATh NPE3CHTALHUIO PE3YJIbTATOB
BBITIOJIHEHUSI XUMHUYECKOTO JIKCIIEPUMEHTa (J1a0OpaTOPHOTO OMbITa, JIa0OPaTOPHOU
paboThI MO UCCIIEOBAHUIO CBOMCTB BELIECTB, yUeOHOTO MPOEKTA);

yMEHUs y4eOHOTro COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOW U UCCIIEIOBATEIBbCKON JIESITEIbHOCTU IIPU PEIICHUU BO3HHKAIOIINAX
npoOieM Ha OcHOBe Yyuéra oOIMX MHTEPECOB U COTJIACOBaHHUS TO3UIUHN
(oOcyxaeHus, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJIUHAIIUS COBMECTHBIX
JEUCTBUI, OMpe/IeNICHUEe KPUTEPUEB MO OIEHKE KAueCTBa BBIIOJIHEHHOW padOThl U
TpyTHE).

PeryasiTuBHbIe yHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpPEIEsATh UEIU JEATEIIbHOCTH, IUJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBaTH U NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENBHOCTh, BHIOUpaTh Hambonee 3(h(PEeKTUBHBIE CIOCOOBI pelieHUs YYeOHBIX U
MMO3HABATEIbHBIX 3a/la4, CaMOCTOSITEJIbHO COCTaBJISITh MIIM  KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUM NPU  BBIIOJHEHUM 33aJaHUA €  y4YETOM
MOJIYYEHUs] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIHIECTBAX W PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOTO peE3yJIbTaTa 3asBJIICHHOM LEIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PE/IJIaraéMbI€ B YCIOBUU 3aIaHUM.

NNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHUIO  00S3aTE€IbHOTO
CONIep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil pabodeil mporpaMMoHu,
BBIICNIAIOT: OCBOGHHBIE OOYYalOIIUMHCS Hay4YHbIe 3HAHUS, YMEHUS M CIIOCOObI
JeNCTBUH, cienuuieckue s MpeIMeTHON 001acTH « XUMUSD, BUJIbI JEATEIbHOCTU
MO0 TIOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEpPHpPETALMH, M[PeoOpa3oBaHUID U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAITHsX.

K xonmy oOydenus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® DpACKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHSITHUW: aTOM, MOJIEKYJa,

XUMHAYECKUN DIJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(0OHOPOJIHAsE W HEOJHOPOJIHAs), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEHIECTBA, MOJb, MOJSIpHas Macca,
MaccoBas J0Ji XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MOJISIPHBIN OOBEM,
OKCHJl, KHCJIOTa, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XHUMHYECKas peakius, KiacCUpUKAIUs pEeaKluid: peaxiuu



COEJIMHEHHUS, PEaKLIUN Pa3JI0KEHHUs, PEAKIMU 3aMEILECHUs, peakiud OOMeHa,
9K30- U SHIOTEPMHUECKHE PpEaKLMH, TEIUIOBOM 3¢ (eKT peakuuu, s1po
aToMa, BJIEKTPOHHBIA CJOW aroma, aTOMHas OpOWTallb, pajuyC aToma,
XUMUYECKasl CBSI3b, IMOJSPHAs W HENOJSApPHAs KOBAJICHTHAs CBS3b, MOHHAS
CBSA3b, MOH, KATHOH, aHUOH, PACTBOP, MAaccOBasl J10JIs1 BEIECTBA (IIPOLICHTHAs
KOHIIEHTpAIHs) B paCTBOPE;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMUMHUYECKUX [MOHATHH H
OPUMEHSTH 3TH MOHATHS NPU OMUCAHUM BEUIECTB U UX MPEBPAICHHUI;
UCII0JIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJISl COCTABJICHHSI (POPMYJT BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENITh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIEKHOCTh
BEIIECTB K OMNpeneI€HHOMY KIJacCy COeAMHEHHH 1o QopmyrnaMm, BHJ
XUMUYECKOM CBA3M (KOBaJeHTHasT W HWOHHAas) B  HEOPTraHWYECKUX
COEIMHEHUSAX;

packpsiBaTh cMmbIci Ilepuogunueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHUWE TMEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT KX NOJIOKEHHsI B llepmonnueckoin cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEUIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHSI, 3aKOHa ABOTrajpo;

ONMKCHIBATH M XapakTepuzoBaTh Tabmuunyro Gopmy Ilepuognueckoit
CUCTEMBbI XMMUYECKHUX JJIEMEHTOB: PAa3InuyaTh MOHATUS «TJIAaBHAS MOArPYIIIa
(A-rpynma)» u «mnobouynas noxarpynmna (b-rpymma)», maneie u Oosbline
HEepUo/bl, COOTHOCUTH OO0O3HAUEHHUs, KOTOpble HUMEIOTCA B TabiIuIe
«Ilepnonnueckas cucreMa xumudeckux snemeHToB [[. . MenaeneeBa» ¢
YUCJIOBBIMU XapAKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB
(cocTaB W 3apsj sjapa, oOIIee YUCIO 3IEKTPOHOB U PACIPENECICHUE UX 10
AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBaTh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEUIECTBA,
XUMHUYECKHE peakuuH (MO0 YWCIAy M COCTaBY YYacTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAAash OMHCAHWE IMPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH NPOTEKAaHHUs XUMHUYECKUX IPEBpPAICHHN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEILECTB,
MAacCOBYIO JIOJII0 XHMHMYECKOrOo »dJieMEHTa 10 (OopMyJe COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU pEeaKIInu;



¢ JIPUMCHATHL OCHOBHBIC OIICpAlINH MBICIIMTEIbHOM ACATCIIBPHOCTH — aHAaJIU3 U

CHUHTE3, CpaBHEHHE, OO0OOIIECHHE, CHUCTEeMAaTH3allhio, KiIacCHu(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIIE/ICTBEHHBIX CBSI3€M — JUIsI HM3y4YeHUsS] CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAYUYHBIE METO/IbI MTO3HAHUS
— HabmI0JeHNe, W3MEpPEHUE, MOJCIUPOBAHHUE, HKCIEPUMEHT (pealbHBId U
MBICJIEHHBIN);

CJIeIOBaTh MpaBUJIaM TMOJIH30BaHUS XUMHUUYECKOU MOCYNI0N U J1a00paTOPHBIM
o0opynoBaHWEM, a TakKe TpaBWIaM OOpalieHusT C BeIIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSMH TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHYECKUX OIBITOB IO TMOJIYYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHUCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MaccoBOM JI0JIell PAacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M TMPOBOJIUTH
XUMHUYECKHUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C MOMOIIbI0 UHAMKATOPOB (aKMyc, (peHo(TanenH, METUIOpaHX U

JpyTHE).

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoJunyecTBo 4yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne a23/1eJI0B M TEM K I (unpponnie)
n/n E OI; - Beero 06HTp0JII)HI)Ie pﬁaKaneCKne 06pazoBaTeNbLHbIe
porp paooTnI padoTbI pecypebl
Pazpnen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XUMHUST — BaykHas
0011aCTh
bu6mmoreka [IOK
1.1 eCTeCTBOSHaHfI i 5 2 https://m.edsoo.ru/7f41837
MPaKTUYECKON c
EATEIFHOCTH =
yeJI0BeKa
BemrectBa n bu6mmoreka [JOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f41837
peakImn c
Hroro no pazneny 20
Pa3zpnen 2. BaxxHeiinine npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
Bosnyx.
Kmfgpoﬂ BuGauorexa [IOK
2.1 ’ 6 https://m.edsoo.ru/7f41837
IToustue 06 o
OKCHJIaX B
Bonopoa.Ilonsitue bu6mmoreka [IOK
2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f41837
COJISIX c
Bona. PacTBopsl. bu6mmoreka [IOK
2.3 ITousatue 00 5 1 1 https://m.edsoo.ru/7f41837
OCHOBaHUIX c
2.4 OCHOBHBIE KJIACCBI 11 1 1 bub6mmoreka [JOK



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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HEOPraHUYECKUX https://m.edsoo.ru/7f41837
COEIMHEHU I c

Hroro no pazneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
Menneneea. CtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

ITOYPOYHOE INTAHUPOBAHUME
8 KUIACC

KoauuecTBO 4acoB
Ne Tema ypoka K I Aara
yp OHTPOJIbHbIE pPaKkTH4YecKue W3ydenus

n/n Bcero
padoThI padoThI

[Tpenmer xumuu. Ponb
XHMHH B JKA3HU
yenoBeka. Tena u
BEIleCTBa

IMousatue o MeTomax
IIO3HAHUSA B XUMHUHU

[TpaxTrueckast pabora Ne
1 «IIpaBuna paboThl B
1abopaToOpUN U MPUEMBI
oOparteHus ¢
71a00paTOPHBIM
000pYTIOBAHUEMY

YucTele BELIECTBA U
4 cmecu. CrmocoObl 1
pasJielIeHUs] CMecei

[TpakTuaeckas pabora No
2 «Pa3nenenue cmecel

5 1
(Ha mpuMepe OYHCTKU
MIOBApEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1

XUMHUYECKHUE DIIEMEHTBHI.
7 3HaKH (CHMBOJIBI) 1
XUMHUYECKUX JIEMEHTOB

[IpocTeie U CHOXKHBIE
BEILIECTBA

ATOMHO-MOJIEKYJISIPHOE
y4YeHUE

3aKOH MOCTOSIHCTBA
COCTaBa BEIECTB.
10 Xummnueckast popmyoia. 1
BaneHtHocTh aTOMOB
XUMHYECKHX DJIEMCHTOB

11 OrHOCcHUTENbHAA aTOMHAS 1



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
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macca. OTHocUTEIBFHAS
MOJICKYJISIpHAsI Macca

12

MaccoBast 10
XUMHYECKOT'0 3JIEMEHTA B
COCINMHCHNHN

13

KonuuecTBo BemiecTna.
Mons. MossipHast Macca

14

duznueckue u
XUMHUYECKUE SIBJICHUS.
XuMu4eckas peakius

15

[Ipu3Haku u ycioBus
MPOTCKAHUA XUMHUYCCKUX
peakuuii

16

3aKOH COXpaHEHUsI MacChl
BellecTB. XUMHUECKUE
ypaBHEHUs

17

Breruucnenus konnuecTsa,
MaccChl BELIECTBA 110
YPaBHEHUSAM XUMHUYECKHX
peaxkuuii

18

Knaccudukanus
XUMHYECKUX PeaKIni
(coenuHeHusl,
pa3I0XKEHUS, 3aMeIlIeHUS,
oOMeHa)

19

M. B. JlomoHOCOB —
YUYEHBIN-OHIUKIIONIE TUCT.
O0600menue u
cucTeMaTH3aIus 3HaHUuH

20

Konrponsnas padora Nel
o tTeMe «BemecTBa u
XMUMHUYECKHUE PEAKIIUI

21

Bo3myx — cmech ra3os.
CocraB Bo3ayxa.
Kucnopox — anemenr u
npoctoe BeuiectBo. O30H

22

dOu3nuecKue u
XUMHUYECKHE CBOIMCTBA
KHCIIOpOJia (peakiuu
OKHUCIIEHUs1, TOPEHUE).
[TousTHE 00 OKCHIAX

23

CrniocoObl nosty4yeHus
KHCJIOpO/ia B
naboparopuu u
HPOMBIIIJICHHOCTH.
IIpuMeHeHne Kuciuopoia

24

Tennooii 3 dext
XUMHUYECKON peakiuu,
MOHSITHE O
TEPMOXHUMHYECKOM



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
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ypaBHEHUH, IK30- U
SHAOTEPMUYECKHUX
pEeaKIHIX

25

TommumBo (HedTh, yroiab u
MeTaH). 3arpsi3HeHHE
BO3J1yXa, CIIOCOOBI €T0
PEIOTBPALIICHHS

26

[Tpaktuyeckas pabora Ne
3 no Teme «Ilomyuenue n
coOupaHue KUCIOPOAaa,
W3YYEHUE €r0 CBOMCTB»

27

Bomopon — aneMeHT u
MPOCTOE BELIECTBO.
Haxosienue B npupojie

28

dOu3nuecKue u
XUMHUYECKHE CBOMCTBA
Bojiopoa. [Ipumenenue
BOJOpOAA

29

Ilousatue o KkuciaoTax u
COJIIX

30

Crioco0bl MoJTyYeHuUs
BOJIOPOJIa B JJAOOpaTopuu

31

[TpakTnueckas pabora Ne
4 o teme «lIlomydenue u
coOupaHue BOAOPO/Ja,
U3yUYEHHE €ro CBOHCTBY»

32

MousipHBIi 00BEM Ta30B.
3akoH ABOrajpo

33

Brruncinenus o0néma,
KOJINYECTBA BEILECTBA
ra3a 1o ero u3BeCTHOMY
KOJIMYECTBY BEIECTBA
WK 00bEMY

34

Brruncinenus o0bEMOB
ra3oB 10 YPaBHEHUIO
peaKIuu Ha OCHOBE
3aKO0HA 00BEMHBIX
OTHOIIIEHUH Ta30B

35

dusnueckue u
XUMHUYECKUE CBOUCTBA
BOJIEI

36

CocTaB OCHOBaHUM.
[TonsiTue 06 MHAMKATOpAX

37

Boga xak pactBoputes.
Hacpinennsie u
HEHACHIILICHHEIC
pacTBopbl. MaccoBas
JIOJIS BEIICCTBA B
pacTBope

38

[TpakTrueckast pabora Ne



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
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5 o Teme
«lIpuroroBienue
pacTBOpPOB ¢
onpencnEéHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO
BELIECTBA»

39

Kontponbnas padora Ne2
no Teme «Kucnopoa.
Bonopoa. Boga»

40

OKcHabl: COCTaB,
KJ1accu(uKanus,
HOMEHKJIATypa

41

Ilomyuyenue u
XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX 1
aM(OTEpHBIX OKCHUIIOB

42

OCHOBaHUS: COCTaB,
KIIacCU(UKaIus,
HOMEHKJIaTypa

43

[Tonyuenue u
XUMHUYECKHE CBOUCTBA
OCHOBaHUH

44

Kucnotsl: cocras,
KIIacCU(UKaIus,
HOMEHKJIATypa

45

Ilonyuyenue u
XUMHUYECKHE CBOKCTBA
KHCJIOT

46

Comu (cpennue):
HOMEHKJIATypa, CIIOCOObI
MOJTyYeHUs, XUMUYECKUE
CBOICTBA

47

[TpakTrueckast pabora Ne
6. Pemenue
AKCIIEPUMEHTATBHBIX
3a1a4 10 TeME
«OCHOBHBIE KJIaCCBI
HEOPTaHUYECKUX
COECIUHEHUIN

48

I'eneTnueckas cBsI3b
MEXIy Ki1accamu
HEOPraHUYECKUX
COeIMHEHUN

49

O060061eHNE U
cUCTeMaTu3alus 3HaHuH

50

KonTponbhas padota Ne3
1o Teme "OCHOBHbBIC
KJIACCHI HEOPTAaHUIECKUX
coenrHeHHI"

51

IlepBble NONBITKH



https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/ff0dfee2
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Kiaccuukanuu
XUMUYECKUX JJIEMEHTOB.
ITonsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.eds

[Tepuoanueckuii 3aK0H U
Ilepunonnueckas cucrema

bubnuorexa

52
XHUMHYECKHUX DJIIEMECHTOB https://m.eds
J. . MenneneeBa
53 [lepuoasl, rpymnibI, bubnuorexka
OATPYIIIIBI https://m.eds
CrtpoeHune aTOMOB.
54 CocTaB aTOMHEIX 7€ bubmiorexa
P https://m.eds
H3otomnsl
CtpoeHue 3JIEeKTPOHHBIX
000J10YEK aTOMOB
bubnuorexa
55 3JIEMEHTOB
. https://m.edsc
[Tepuoanueckoil cuCTeMsl
JI. 1. MenpeneeBa
XapaKkTepucTHKa
XUMHAYECKOT0 DJIEMEHTA
Bbubnunorexa
56 10 €ro IIOJIOKEHUIO B
. https://m.eds
[lepuonnueckoii cucreme
J. . Menneneena
3Hauenue
[Tepuoauueckoro 3akoHa
JUTSL pa3BUTHS HAYKH U Bbubnuorexa
57
npaktuku. J. W. https://m.eds
MenpneneeB — y4€HbIN,
MeJIaror ¥ rpakJJaHuH
DIEKTPOOTPULIATETLHOCTh
bubnuorexa
58 aTOMOB XUMHYECKHUX
https://m.eds
JJIEMEHTOB
HNonnasg xumMmmueckas Bubnuoreka
59
CBSI3b https://m.eds
60 KoBaneHntHas monsipHast bubnuoTrexka
XUMHUUYECcKas CBSI3b https://m.eds¢
61 KoBaneHnTtHas HenonsipHas Bubnmnoreka
XUMHYECKas CBA3h https://m.eds
bubnnorexa
62 CreneHb OKUCICHUA
https://m.eds
OKHUCIUTEIHLHO-
Bbubnuoreka
63 BOCCTAHOBUTEIHHBIE
https://m.eds
peaKIu
64 OKucCIuTEIN U Bbubnunorexa
BOCCTAHOBUTEIIH https://m.eds
Konrponbnas padora Ned
65 o teme «CTpoeHue bubnuoreka
aToMa. XuUMHYecKas https://m.eds
CBSI3b)
66 Pe3epBHBII YPOK. bubnmorexka
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0O0001eHne 1
cucTeMaru3anus 3HaHui

Pe3epBHbIii ypoK.

67 0O0001EeHne 1 1
cucTeMaTu3alus 3HaHu!
PesepBHBIN yPOK.

68 0O0001eHne 1 1

cHCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68 4 4

Pexomenayemasi sureparypa.

YYEBHO-METOJIMYECKOE OBECITEYUEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

- OCHOGHAS TUmMepamypa
O.C. Tabpuensn. Xumus: 8 Kiacc: Y4eOHHK g 00IIe00pa3oBaTENbHBIX

yupexaeHuii. — M.: JIpoda. 2016.

- OONOJHUMENIbHAS TUMepamypa

1. XKypHan «XuMust B IIKOJIE.

2. Amxumuk (http://www.alhimik.ru/) - onuH W3 JTy4mmx CaWTOB PYCCKOSI3BIYHOTO

XUMHUYECKOTO VIHTepHETa OpUEHTUPOBAHHBIA HA YUUTENS U YUCHHUKA, TIPETIOaBaTeIs

U CTyJCHTA.

3. DHUUKIIONEINYECKUI CIIOBAPh FOHOTO XUMUKA.

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Taopuensu O.C. Ilporpamma kypca xumuu i 8-11  kiaccoB
obmreoOpa3zoBarenbHbIX yupexaeHuil. — M.: JIpoda. 2010;

2. O.C. Tabpuensn. Xumus: 8 kjacc Yy4eOHUK s 0OIIe00pa30BaTEIbHBIX
yupexnaenuit. — M.: [Ipocda. 2016.

- OONONHUMENbHASA TUumepamypa

1. Tabpuensu O.C. U3yuaem xumuio B 8 Ki.: nuaakruueckue martepuansl / O.C.
["abpuensn, T.B. CmupnoBa. — M.: bauk mitoc;


https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

2. Xumusi: 8§ KJacc: KOHTPOJIbHBIE W TPOBEpOUHBbIC padboThl K yueObHumky O.C.
["abpuensna «Xumus. 8 kmace» / O.C. I'abpuensan, [1.H. bepeskun, A.A. YmakoBa u
ap. — M. : llpoda;

3. T'abpuensan O.C., Buckoboitnukoa H.II., fmykoBa A.B. HactonpHas kHura
yuutens. Xumusl. 8 kii.: Metoauueckoe nocodue. — M.: Jlpoda;

4. T'abpuensan O.C., PynoB H.H., Tonkyno B.M. Xumuueckuid 3KCHEpPUMEHT B
mkose. 8 kimacc. — M.: Ilpoda

5. Anxumuk (http://www.alhimik.ru/) - oMH W3 Jy4lmIUX CAMTOB PYCCKOS3BIYHOTO
XUMH4eckoro HTepHeTa OpueHTUPOBAHHBIN HAa YUUTENS U YUCHHKA, TIPETojaBaTess
U CTYJCHTA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
— CD «Heoprannueckast XuMush», U31aTEIbCTBO «Y UATEIIbY;
— CD «llIxona Kupunna u Medoausi», U3AaTenbCTBO « Y UUTENbY,
— Xuwmus. [Ipoceemenne «Heoprannueckas xumus», 8 kiacc. (Ha 2-X JUCKAX);
— Xumus (8-11 knacc). BupryanbHas nabopatopusi (yueOHOE 3JIEKTPOHHOE
W3JaHUE).



