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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M PAa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE lieJIed N3y4eHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DHEPIETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHME MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEMU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XUMHH OOECHedYMBaIOTCS crerupuKon
collepKaHUsi ~ y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBACTCA U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKOW COCTABIISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3HKA. 7 KI1accy.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOJIOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHUHM K HAayYHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEILIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBHAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE MPUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYarOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB IEATEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM U  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOILEr0 MHpA, MCHOJIb3Ys 3HAHUS U OMbBIT, MOJIyYCHHBIE MPU H3YYECHHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y O0OyyaroluXxcsi TI'yMaHUCTUYECKMX OTHOILIEHUH,
NOHUMAaHUsl LEHHOCTU XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CHOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO6miee 4KCIIO YacoB, OTBEAEHHBIX JJII WM3YYEHHS XUMHUHU cocTaBiser 136
yacoB: B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPUOJOB, Kalaus, KaIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOXKEHUEM »>JIeMEHTOB B llepmoanueckoi
CUCTEME U CTPOEHHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX PEaKIUid MO pa3IuYHbIM MpHU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TeIioBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMHUYecKoW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX M TeTEPOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUU U IOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIMKM,  DJIEKTPOHHBIN  OarnaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX  PEAKIUA C  HCIOJIB30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCONUAIMNA. DJIEKTPOIUTHI U HEIJICKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCcOLMallii BEUIECTB C PAa3JIMYHBIMU BUIAMHU
XuMU4ecKo# cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHbIE M COKpAIIEHHBIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBAa KHUCIOT,
OCHOBAaHMII W coJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccormanyu. KauectBeHHbIe peakny Ha MOHBL. [[oHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTALUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xJopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, IMPOLECCAa AUCCOLMALMM KHUCIOT, IIEIOYEeH U COoJIeh
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakluudid HOHHOrOo  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUUil
(ropeHre, peaklMH pa3yIoKEHHs, COEIUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 MX COeAMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKHME CBOWCTBA Ha INpPHUMEpe  XJopa
(B3auMoOJIeliCTBUE C MeETalJlaMH, HeMeTalylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHass KWCIOTa, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NMPUMEHEHHE. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIHe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
OpeJCTaBUTENs Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COCAMHEHHN B MpUPOIE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupojie. AMMHaK, ero
duznyeckue u XMMHUYECKUEe CBOMCTBA, MoyyeHue 1 npuMenenue. Con aMMOHMS,
ux QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiyueHHe, (U3MUYECKUE U XHUMHYECKUE
CBOiiCTBa (0OmMEe Kak TMpeACTaBUTENS Kilacca KHUCIOT U  CrHenu(puvecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornueie Monupukammuu docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKAE U XUMUIECKUE CBOMCTBRA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPESHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIVIEpOJA,  aJUIOTPOIHBIC
Moau(duUKalMKu, pPACIpPOCTpaHEHUE B TNPUPOJE, (PUINYECKUE U XHUMHUECKHE
cBorctBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoreza r1i100anpHOrO MOTEIUIEHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NoJIydeHUe W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHavasibHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, IPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLECTBAX: )KMpax, OejKax, yriieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenue. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpencTtaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoii kucnore. CHIMKATBl, X UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelIlne CTpOUTENIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO MCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBE/ICHNE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMSI, OMBIThI, OTPAXKAIOIIHUE (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEIWHEHUH (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl uU €€  coeAUMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), HAOMIOIEHHE TIpoliecca OOYTiIMBaHMs caxapa MoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Yy4YEHUE XHMHMYECKHX CBOMCTB
pa30aBICeHHOI CEpHOI KUCIOTHI, MPOBEIECHNE KAUECTBEHHON pPeaKIK Ha Cynbdar-
MOH U HaOIIoJeHHe MpH3HaKa e€ MPOTEeKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢Gochopa MU HX COEAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE



BUJICOMATEPHAIOB), 00pa3iaMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH n M3ydeHne NMpU3HAKOB
UX IPOTEKaHHUsI, B3AUMOJACICTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOupaHue, pacrlo3HaBaHUE U U3y4YCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IMpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAaT-UOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmonoxkeHus B llepmogmdeckor cucrteMe xumuueckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Koppo3uu. CraBbel (CTajlb, YyTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHnToB JI. MI. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B IMPUPOJE.
duznyeckre U XUMMHUUECKUE CBOMCTBA (Ha mpumepe HaTtpus u kaius). Okcunbl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIVHEHNH.

[Ilenoyno3emenpHbIE METAUIBl MAarHUM W KaJdbLUWM: TIOJOXKEHUE B
[Tepuomnueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilivie coequHEHHS KalblUs (OKCHI, THIPOKCHI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHUX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOoXJIeHUE B npupoje. dusznueckne u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOoe€HHE aroMma, HaxoXxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, TuApOoKcHabl U conu xenesa (II) u sxxenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMu METa/UIOB M CIIaBOB, WX (UIHYECKUMU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIblIUg W HaTpUs C BOJOM (BO3MOXKHO MHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS XKejle3a B KUCIOPOJe
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUs
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxene3za (I11), meau (11), HaGmroAeHNE W OMKMCaHWE TIPOIIECCOB OKPAITUBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkneilue
METAJUIbl K X COECTUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW JXKU3HM 4YeloOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHMUYECKUX peakiuil B ObiTy. [lepBas momoib npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesbHas IOomycThUMas
KOHIIEHTpaius Bemects, nainee — [1/IK). Ponb xuMun B pelieHnH 3KOJIOTMYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s peKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, D3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢dorocunTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TI0JIC3HBIE HCKOTIaeMbI€, TOTTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHATBIMU B
oOlIeCTBEe MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUU W
pacILIMpeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEpHON MH(poOpManuen o
[IEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XHMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 TOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DPOPMAIMOHHOM W YHUTATENbCKON KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO ¥ TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO TTpodeccuii U Tpyaa pa3aTuyHoOro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCnenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUS TIPU pabOTeE C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOMINX 3J0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN IPUPOIHON CPEIOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeranpeaMETHBIX pe3yJbTATOB BBIJICISIOT 3HAYMMBIC I
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3THX MPEaMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILbHOMY IUIAHUPOBAHUIO W OCYIIECTBIICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SIBJICHHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUW 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YypaBHCHHUE
XUMHYECKON PEeaklMi — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUSA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIMOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPoOJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MMOJYy4aeMyI0 W3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOAbl M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyruMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juanora M (WIM) JIUCKYCCHH) IIO
CyLIECTBY  OOCYXIaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a060paTOpHOI pabOTHI O HCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBISITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy oOyueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHUMHUYECKHUX TMOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTHOH, AaHHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P heKT
peakiuu, MOJb, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIUTUYECKAs HUCCOLMALNS, PEAKIMM HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE€, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTAaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJUIMYecKasi), KpHUCTAJUIMYECKass pelmeETka, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peakuu, MpeAeiabHO OIMyCcTUMas
koHueHtpanus [IJIK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OINpPEIETATHh BAJEHTHOCTh U CTENIEHb OKUCICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUAX pa3IM4YHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XUMUYECKON (QopMmylie, XapakTep cpeasl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKMCHhIBaTh W XapaKTepu3oBaTh
Tabnmunyio Gopmy Ileproamyueckoil CUCTEMbl XUMHYECKHX DJIE€MEHTOB:
paznuyaTh TOHATHSA «rjaBHas moarpynma (A-rpynma)y U «modouyHas
noarpynna (b-rpynma)», manbsie W OOJBIIME MEPUOJIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI aTOMOB  XHUMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUM B



npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHCHHU(PUICCKHE XUMHUYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMHU  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUUYECKON JHUCCOLUMALUU  KHUCIIOT,
LIET0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
packphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENBHBIX pPEaKIUN
MOCPEJICTBOM COCTABIJICHHMSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
IPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHUYECKOTO »3JeMEHTa 10 ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOONIOJaTh  MpaBUja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKUUSMH 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJNYYECHUI0O U COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

IPOBOJIUTH  PEAKLMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPHUI-, OPOMUI-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTUOHbl AMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

NPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMAaTU3alNI0, BBISIBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — JIJI1 M3YyYEHUS CBOMCTB BEIECTB U
XUMHUYECKUX pPEaKUWid, €CTECTBEHHO-HAy4YHbIE€ METOJbl TMO3HAHUSI —
HaAOI0IeHNE, MU3MEPEHHEe, MOJAEITUPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pasznea 1. BemmecTBo 1 XUMHYeCKHEe peakun
L1 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 bubnmoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIMAITHS. ? 1 1 bubnmnorexa [JOK
’ XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasinl ¥ HX coeTMHEHHS
21 OO0mias XxapakTepuCTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' sanemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
OO0mias XxapakKTepuCTUKa XUMHIECKIX
2.2 aneMeHToB VIA nbl. Cepa u eé 6 bubmmorexa LIOK
’ TPYTIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
but6mmoreka [IOK
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU ST

. bubnuorexa [JOK
3.1 Obmme cBoidcTEa METaNLIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 Bubmiorexa OK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOe BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/71f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
[Tepuonuueckuii 3akoH. [lepuoanueckas
bubnuoreka [{OK
1 chcTeMa XUMMHUYEeCKUX anemMeHToB [I. 1. 1
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus u HoMeHkIaTypa 1 bubmmnoreka HOK
HEOPraHNYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 Krnaccudukanus XuMHUECKUX peakIuii Mo 1 bu6nunorexa LIOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKON pEeaKIUK.

6 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubnmorexa LHOK

P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

7 @DaKTOpHI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK
XUMHUYECKON PEAKIIUN U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

g [ToHsATHE 0 XUMHYECKOM PaBHOBECHH. | bubmmoreka [JOK

@DaxTopHl, BIUSIIOUINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PAaBHOBECUS

IIPUMEHEHHE

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALIH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHEHUS peaKIINi buGnuorexa [IOK

P P https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUMA
12 B CBETE MPECTaBICHUN 00 bubmmorexa [IOK
PEACTABIC! https:/m.edsoo.ru/00add5ds
3JIEKTPOJIUTUYECKON JUCCOIUAIINHI
XUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MpEeACTaBICHUH 00 AIEKTPOTUTUUECKON bubmorexa HOK
p P https://m.edsoo.ru/00add8b2
JMCCOLMAIun
14 IlonsTue o ruapoanse cojei bubmorexa LOK
P https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O06o0meHre u cucTeMaTr3aIis 3HaHHHA
B & https://m.edsoo.ru/00addd12

16 IIpakTuyeckas padora Ne 1. «Pemenne bu6muoreka [JOK
JIKCNEPUMEHTAJIBHBIX 32/124» https://m.edsoo.ru/00addbfa
KonTtpouabHas pa6ora Nel no Treme

17 «IJIEKTPOJUTHYECKAS JUCCOUAIIMSI bubmorexa HOK

P ) https://m.edsoo.ru/00addecO
XuMHYECKHE PeaKIMU B PACTBOPaX»

13 OO01mast XapakKTepUCTHKA TaJIOTeHOB. bubnmnorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposoaopon. ConsiHasi KUCIIOTa,

N but6mmoreka [IOK

19 XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104
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IIpakTnyeckas padora Ne 2 o reme

20 «IlosryyeHue COJITHOM KUCJIOThI, H3y4YeHHe bubmmorexa LIOK
. y“ » 13y https://m.edsoo.ru/00ade348
eé cBoliCcTBY»
Boruucnenust no ypaBHEHUSIM XUMHUECKUX
21 €aKIUil, eCIU OJUH U3 PCarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
M30bITKE
7 OO6mas xapakTepucTuka 3J1eMeHToB VIA- bubnnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
P ¢ R P . bubnunoreka LIOK
23 Haxoxnenue cepel u €€ coelMHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBojopoi, ctpocHHe, (U3HUECKUC U bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunpl cepbl. CepHast KHCIIOTa, (U3HUECKUE bubnnoreka [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubmuorteka [IOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
7 Brruucnenue MaccoBoil 10JIM BBIXO/1a but6mmoreka [IOK
MPOIYKTa pPEaKLUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
but6mmorekxa [IOK
28 rpynbl. A30T, paclipoCTpaHEHUE B IPUPOJIE,
. https://m.edsoo.ru/00adecabd
¢bu3nyecKrue U XUMHUYECKHEe CBOHCTBA
29 AMMHaK, ero GU3NYecKue 1 XUMUIECKHE bubmuoreka [{OK
CBOMCTBA, MOJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 IIpakTnyeckas padora Ne 3 o reme bubnuorexa [IOK

«Ilonyyenne aMmmMuaka, u3y4eHue ero

https://m.edsoo.ru/00adf180
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CBOJCTB»

A3OTHAas KUCIOTa, €€ hu3ndeckue u

bu6nmoreka [IOK

31
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
1 B KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
®dochop. Oxeun docdopa (V) u pochopnas
bubnunoreka LIOK
33 KHCIOTa, (PU3NUYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GpochaToB B Ka4eCTBE
. bubnuorexa [IOK
34 MUHEPAJIbHBIX yI00OpeHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenibl hocdaTamu
35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnnoreka [JOK
(dbu3MYecKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux (pusndeckue u
16 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuoreka [{OK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
av)
37 VYronbHasg KUCIIOTa U €€ COU bubmmorexa [IOK
https://m.edso00.ru/00ae006¢c
IIpakTnyeckas padora Ne 4 o reme
18 "Ilosry4eHHe yrieKucjaoro rasa. bubmuoteka [JOK
KauecTBeHHasi peakuusi Ha KapOoOHAT- https://m.edsoo.ru/00ae027e
HOH"'
39 [lepBoHaYaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuorexa [IOK
BELIECTBAX KaK O COEAUHEHUSX YIepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coeguHeHus but6mmoreka [IOK
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IIpakTnyeckas padora Ne 5. Penenne
IKCIEPUMEHTAIbHBIX 32124 110 TeMe

https://m.edsoo.ru/00ae080a

bubnunoreka LIOK

41 .
«BakHel e HEMETAJIBI 1 HX https://m.edsoo.ru/00ae0bf2
coeTUHEHHU»
KonTtpouabnas padéora Ne2 no reme
. bubnnorexa [IOK
42 «BaskHeHIIe HEMETAJJIbI U UX
https://m.edsoo.ru/00ae0e18
coeTMHEHH»
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubnuoreka [{OK
CBSI3b U METAUIMYECKAsA KpUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PuU3nUecKue CBOMCTBA METAJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI bubnmorexa [IOK

P P p https://m.edsoo.ru/00ael 156
METAIIOB
OOu11e criocoObl MOTYyYeHHS METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPIKUT MPUMECH

46 IlonsaTue o KOppo3uU METAIIOB bubnuorexa [IOK

pp https://m.edsoo.ru/00ae1278
bubnunoreka LIOK

47 €JI0YHBIE METAJUIEI
1 https://m.edsoo.ru/00ae14b2

48 OKCHIBI U TUAPOKCUIBI HATPUS U KAJIUSA bubmorexa HOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIE METAJIIbI — KAJIBIIUN 1 bubnunorexa LIOK

Mar"aumn https://m.edsoo.ru/00ael5e8
. bubmuorexa [{OK
50 Baxuelinine coeJMHEHNS KaJIbIUS

https://m.edsoo.ru/00ael5e8
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51 O0001IeHrEe U CHCTEMATH3AMS SHAHUH
52 JKécTkocTh BOMIBI M CIOCOOE! €€ yCTpaHEHUSI bubnmorexa LHOK
yerp https://m.edsoo.ru/00ae1886
IIpakTnyeckas padora Ne 6 mo reme
53 "KécTKoCTh BOALI M METOALI €€ bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
ycTpaHeHHus
bubmuoreka [{OK
54 AmroMuHun
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso o
https://m.edsoo.ru/00ac1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubnnoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CHCTEMATH3aIlUs 3HAHUI
IIpakTnueckas padora Ne 7. Peinenune
59 IKCIIEPUMEHTAJIBLHBIX 32124 10 TeMe bubmorexa LHOK
P . https://m.edsoo.ru/00ae3de8
«BakHeHIMEe METALJIBI U UX COeIMHEHNA»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMii, eClIM OIMH U3 PeareHToB JaH B
60 fI36BITKe WA COJie )KI/ITI:I)'I NMECH bubnnorexa [IOK
Aep . p ' https://m.edsoo.ru/00ael750
Brrunciaenuss MaccoBoOi T0JIM BBIXOa
MPOYKTA PEAKITNHI
61 O000111eHIE U CUCTEMATH3AaIU 3HAHUI
6 KonTtpouabHas pa6ora Ne3 no teme
«BaxkHeimme MeTaJIJIbI M X COeTHHEHH S
63 BemectBa u Marepuansl B NOBCETHEBHOM bubmmoreka [JOK

KHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3150
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64 XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH | bubmmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B pelIeHNN 9KOJIOTHYECKUX | bubnuoreka [JOK
npooem https://m.edso00.ru/00ae4270
66 PesepBHrlil ypok. O600611eH1E 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6o01meHue u | Bu6mmoteka [JOK
cucTeMaTH3alis 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o01meHue u | bubnuoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
» Xumus, 9 knace/ ,Kysuenosa H.E., Tutoa .M., I'apa H.H. Akumonepuoe
obmectBo «M3narensctBo «IIpocBeiienune

METOJINYECKHUE MATEPHAJIBI JIJISI YUYUTEJIA
Metoanueckoe nocooue 8-9 kimacc I'apa H.H. Axmeros H.A.

Xumus. 9 knace. 3agaunvk. Ky3nenosa H.E., Jlekun A.H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://urok.apkpro.ru/

https://resh.edu.ru

https://chem-oge.sdamgia.ru

https://scienceforyou.ru/

https://foxford.ru/wiki

http://www.xumuk.ru

http://www.virtulab.net.

https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/



https://urok.apkpro.ru/
https://resh.edu.ru/
https://chem-oge.sdamgia.ru/
https://scienceforyou.ru/
https://foxford.ru/wiki
http://www.xumuk.ru/
http://www.virtulab.net/
https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/

		2023-10-10T13:36:15+0200
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА КАЛИНИНГРАДА ГИМНАЗИЯ № 40 ИМЕНИ Ю.А.ГАГАРИНА




