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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHUE €ro Mo KilaccaM M CTPYKTYpUpOBaHUE TIO0
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LIeJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXcs, HABBIKOB WX CaAMOCTOSITCIIbHOW y4eOHOW JIESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzyudeHuio. Cojep’kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOIYy4YEHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. VM3ydeHuWe XUMHU MPOUCXOAUT C HPHUBICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUE IIeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’KaloIllEro MHUpA, HCIOJIb3Ysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJ1IeCO00pa3HOro TOBEAEHUSI B OBITY W TPYNOBOW JAESITEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS W HANPaBICHHOCTH JaJIbHEHIIETo
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTrO 00111ero oOpa3oBaHusi, COCTaBlsgeT B 9 kinacce — 68 yacoB (2 yaca B
HEJIEJIO).



COJAEPKAHUE OBYUEHUSA

9 KITIACC

BemecTBo U XMMHYECKasl peaKUMs

ITepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBUHM C IIOJIOKEHHUEM 3JeMEHTOB B Ilepuognueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAJIMUECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccuduxaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BEIIECTB.

Kiaccuduxaiys XuMU4YeCKUX peakIuil 10 pa3InuHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B peEaKIM{d BEHIECTB, MO TEIIoBoMYy 3 dekrty, Mo
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX 3JIEMEHTOB, 10 0OpaTHMOCTH, IO
YYacTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHEe 0 TOMOTE€HHBIX U T€TePOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 XuMHueckoM paBHOBecuU. DAKTOPHI,
BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEAKUMH U IOJIOKEHUE XUMHUYECKOrO
paBHOBECHSL.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE ~ PEaKlUM,  JJIEKTPOHHBIM  OajaHC
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUMA €  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble SJIEKTPOIIUTHI.

Peakiiun noHHOTr0 0OMeHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA ¥ COJIEM B CBETE TMPEJCTABICHUNH 00 DIEKTPOIUTHICCKOM
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBL. [IoHATHE O THAPOIN3E CONIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEILIECTB — METAJNIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEeaKluu



OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEILIECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye H cojei
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ NPU3HAKA  MPOTEKAHHUsS  PEaKUud  HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUU
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BELIECTB C TIOMOUIbIO KA4YECTBEHHBIX pEaKIMl HAa HOHBL, pEUICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertannbl U MX coelnHeHUA

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOJeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IleJlo4aMu). XJIOPOBOIOPO/I.
ConstHasi KUCTIOTa, XMMUYECKUE CBOICTBA, MoOJlyueHHe, NpumeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilmine XJIOpuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast  kuciota, ¢uU3MUECKHMe ¢ XUMUYECKMe CBOMCTBa (oOmue Kak
NpeICTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PpEaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxnenue cepsl M €€ COEIUHEHHH B TPUPOJC. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpeabl COEIMHEHUSMH cepbl (KHUCIOTHBIE JOXKIM,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B IPUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X GU3HUECKHe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYCCKHE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOE 3arpsi3HEHHE OKPYKalolle cpeibl COeIMHEHUSIMHU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BoA0EMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KauecTBE MUHEPATILHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoje. OKCuabl yriepoja, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoresa r100anbHOTO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
sbdexT. YronbHas kucnoTa U e€ coiM, UX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[TepBoHauaabHbBIE MMOHATHS 00 OPTAaHMYECKHUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, OelikaX, yrieBojgax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHeHne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAUMHEHHU (BO3MOYKHO HCIOJIb30BAHUE BHUJIEOMATEpPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COeNMHEHUSMU  (BO3MOXXKHO  HCIOJb30BaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOMW CEPHOM  KHUCJIOTBI, HW3Yy4YCHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBamMu a3zora, ¢gochopa U HUX COEAUMHEHUN (BO3MOXHO MCIOJIb30BaHUE



BUJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U (PoCchHOPHBIX YIO0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIECUCTBUE KOHLICHTPUPOBAHHON a30THOU KUCJIOTHI C MEBIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YCHUE MoJIesen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTHUBOTrasa, MoJiydeHue, cooMpaHue, pacro3HaBaHUE U W3YUYEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeilme HeMeTalIbl U UX COSIUHEHUS.

MeTta/uibl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasT ~ KPUCTAUIMYECKAass  pemeéTka.  DJEKTPOXMMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTajib, YYTyH, IIOPaTIOMHHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HAaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B IIpupojae. Pu3nyecKkue U XMMUYECKHNE CBOWCTBA MarHus
u Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU B U comu xkenesa (1) u sxxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHIA
Kbl W HATpHUs C BOAOW (BO3MOYXKHO HCIIOJIh30BAHUE BHICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHus, KajbIUs, aTIOMHHHS, IIMHKA, JKele3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y THJIPOKCHUJIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeimme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHKME BEIECTB M XMMHUYCCKUX peaknuii B ObITy. [lepBas momomb npu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arpsA3HCHHE OKPYXKAIOIICH cpenbl (MpeaciibHas JIOIMyCTUMAast
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3y4yeHre o0pa3l0oB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M NMPU HM3YYEHHH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

®dusnka: wmartepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIECTBa, Ta3, pacTBOP, PACTBOPUMOCTH, KPUCTAITHYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.

I'eorpadus: armocdepa, rtunpocdepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMIAEMbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyueckue I NOpeIMEeTHOM o0mact  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh C(OOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi Peakivs, XUMUYECKasl CBSI3b, TETUIOBOM 3P (DeKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCITUTEb,  BOCCTAHOBHUTENIb, OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAas,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakIuu, TMpeaeabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecrTna;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e OMpENENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUUYECKUX DIIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsij UOHA M0 XUMUYECKOH (GopMyIe, XapakTep Cpeabl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto ¢opmy Ileprmomnyeckord CUCTEMBl XUMUUYECKHX JJIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOImee 4YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B



npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U crHeupUUEeCKUe XUMHUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIoued M COJIeH, TOJIHBIC M COKpAIEHHbIC YPAaBHEHUS PEaKIUi HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
1abopaTopHbIM O0OpYJIOBAaHHEM, a TakKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB MO TMOJYYCHUI0O W COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH, IOJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUL-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW AESTEIbHOCTU — aHaIu3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€W — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JIEHHe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 6 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 15
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 5 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 7 bubmorexa HOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Hroro no pazgeny 27
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
CBOWCTB XUMUYECKUX DJIEMEHTOB 1 bubmorexa TOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunnl xuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
«IToBTOpeHue u yriyOneHne 3HaHuM 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XuMuyecKkux
. bubnuoreka [JOK
peaxkiuil o pa3aIMyHbIM PU3HAKAM.
OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC L https://m.edso0.ru/0adocho
https://m.edsoo.ru/00adcade
peakiuu.
[ToHsTHE O CKOPOCTH XUMUYECKOMN
bu6mmoreka [JOK
peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



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/00adcade
https://m.edsoo.ru/00adbe9a

ITonsaTrue o XUMHUUECKOM paBHOBCCHUU.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

bubmuoreka [JOK

8
XUMUYECKON PEAKLUH U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS
Teopust 2IEKTPONUTHYECKON
bubmmoreka [{OK
mucconuanmu. CHIBHBIE U CIIA0bIE
9 N — https://m.edsoo.ru/00adcd68
P . ’ M https://m.edsoo.ru/00add448
peakIuii.
XUMHYECKUE CBOMCTBA KUCIOT U
10 OCHOBAHHUI1 B CBETE MPEICTABICHUN bubnmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
11 MpeaCTaBIeHni 00 bubmmorexa [OK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
12 ITonusarue o ruaponse coaen bubmorexa LOK
P https://m.edso0.ru/00add9d4
13 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
14 «Perienne sxcriepuMEHTAIILHBIX Eubmaorexa HOK
p https://m.edsoo.ru/00addbfa
3a71auy
Kourponbsaas pabora Ne2 o teme
15 «BHeIIZT OJ'H/ITIf‘IeCKa}I WCCOLIMAINA bubmorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
16 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMeEpE bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
17 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00add448
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
18 «IlomydeHne COnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Bonmopox — anemeHT u nmpocroe
BeniecTBo. Haxoxaenue B mpupo/e. bubmmoreka [{OK
19 DU3NYECKUE U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d4dd0
Bojopoza. Ilomyuenne n npumenenune https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
Berurcnenus o ypaBHEHUAM
20 XUMUYECKUX PEAKIUi, €CITN OJIUH U3 bubmorexa LOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
21 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
CriocoOslI mostyueHust KUCIopoia B
71a00paTOPHUH U MPOMBIIIJICHHOCTH. bubnuoreka [IOK
22 [IpuMeHeHne Kucnopoaa. https://m.edsoo.ru/ff0d4614
du3nYeCKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d497a
KHCIIOpOo/1a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHeHU N bu6mmoreka [JOK
B IIpupoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpOEHHUE, bubnunoreka [JOK
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepbl. CepHas KMCIOTA, bubnunoreka [JOK

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,

https://m.edsoo.ru/00adea28
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IIPUMEHEHHE

XHUMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26 XHMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaloILlEen Cpelibl COCTMHEHUSIMU
cepbl

97 Beruncnenue MaccoBoii 10U BBIXO1a bubmmoreka [{OK
MPOAYKTA pEaKIINHU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB

28 VA-rpynibl. A30T, paclipoCTpaHEHHE bubmuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMMuak, ero pusudeckue u

29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U bubmorexa OK

https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «ITomyuenne aMmmuaka, U3y4eHUe €ro bubmmorexa [JOK
= https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, eé Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIeH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX

32 ynoopenuii. Xumudeckoe Bubmorexa OK

. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COEIMHEHUSIMU a30Ta
33 ®ochop. Oxeun bocdopa (V) u bubnunoreka [JOK

dbocdopHas kucnora, GU3NIECKUe U

https://m.edsoo.ru/00adf68a
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XUMHWYCCKHEC CBOfICTBa, MOJIY4CHHUC

Hcnons3oBanue pochaTo B
KayecTBE MUHEPaIbHBIX YA0OpEHUH.

bubmmoreka [{OK

34 3arpsi3HeHrEe TPUPOTHON CpeIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmpocTpaHeHIE B
35 HpHpIc:)Je, E)I/ISI/II:ICCKII)/IC Y XUMHUYECKHUE brbmmorexa [OK
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepojaa, ux Gpusudeckue u
36 XHMHUYECKHE CBOMCTBA. bu6moreka [IOK
DKOJIOTHYECKHE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHOM yriepoaa (1V)
N bubmuorexa [JOK
37 YTombias KHCAOTa it € con https://m.edsoo.ru/00ae006¢c
[IpakTrueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HOH"
[lepBoHauanbHbIe TOHATHUS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 KpemHuwuii u ero coenuHeHUS Bubmorexa OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
41 SKCIIEpUMEHTAJIbHBIX 33/a4 110 TEME bubnunoreka [JOK
«BaxHenmue HeMeTauibl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUS»
42 KonTtponpHas padota Ne3 o teme Bubmmorexa LIOK

https://m.edsoo0.ru/00ae0el8
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«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS

OO61ast XxapakTepUCTUKAa XUMUYECKHUX
JJIEMEHTOB — METAJIJIOB.
Merainueckas CBsi3b U

bubmmoreka [{OK

43 METAJUIMYECKask KpUCTAIUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUI P Bubnuorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIpsHDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Beraucienus mo
45 YpaBHEHUSM XUMUUYECKHUX PEAKITUH, bubmorexa [OK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH W3 PEareHTOB COACPKUT
MPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB Bubmmorexa [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [enotnbie MeTALIL https://m.edsoo.ru/00ael4b2
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 IlenoyHO3EeMEIBHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneime coeqUHEHUS KaJIbIU bubmnorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cucTeMaTHU3aIus

3HAHUH



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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JKEcTkoCTh BOIBI U CIIOCOOBI €8

bubmuoreka [JOK

52 YCTpaHEHHUs https://m.edso00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "YKECTKOCTH BOJIBI K METOIBI €€ bubmorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnuorexa [JOK
>4 ATroMHHHi https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
5 Keneso https://m.edsoo.ru/00ae1d86
57 OKcHIbl, THAPOKCUIIBI M COJTH JKeTie3a bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60011eHre U cucTeMaTu3alus
3HaHUH
[IpakTuueckas padota Ne 7. Permenue
AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
59 .
«BaxHeunme MeTaJlIbl U UX https://m.edso00.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMHYECKUX PEaKIUid, eCIU OJHUH U3
50 pEeareHToB JaH B U30BITKE UITU bubnunoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peaxiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
62 KoHTpoabsHOE TECTHpPOBaHKE B



https://m.edsoo.ru/00ae1886
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paMKax MpOMEKYyTOYHOU aTTecTalluu

63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILEH Ccpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O6001IEHNE U bubnuorexa [JOK
66 . 1
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTn3anus 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCcTeEMAaTU3aIys 3HaHUuH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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