


IHHOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma o XxuMuu Jutst ooydaromuxcs 9 kinacca cocraBieHa Ha ocHOBe TpeOoBanuii K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBieHHbIX B DenepantbHOM rocyIapcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIIEro
o0pa3oBaHus, ¢ yI€TOM paclpee€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOJM(HUKATOPE M0 XMMHH, a TaKKe Ha ocHOBe [IpumepHoii mporpaMMbl
BOCIUTaHUS 00yJaromuxcs MpH MOJyYeHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MpenogaBaHus yueOHOTO TpeaMeTa « XuMHUsH B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepanny, peain3yronX OCHOBHbIE 00111€00pa3zoBarenbHble nporpammsl (yTB. Pemennem Komnernn
Munnpocsemenus Poccun, mpotokoi ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMusi» B TOCTHXKEHHUE 11eJIell OCHOBHOTO 00111ero oOpa3oBaHus 00yCI0BIEeH
BO MHOTOM 3HAUe€HHEM XUMHYECKOU HAaYKHU B [IO3HAHUHU 3aKOHOB IIPHUPOABI, B Pa3BUTUH NPOU3BOJUTCIIBHBIX

CHJI 00IIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUalIbHOM KYIbTYPHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMSIHUE Ha BCE 00IacTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3ajajila HOBOE BHJIEHHE MHpPaA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY’)KUT OCHOBOH /ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib urpaioT GopMUpyeMble XUMHEH MPEACTABICHHUS O B3aUMOIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHue riIo0albHbIX TPOoOIeM YCTOMUNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPrETUUECKOM, MUIIIEBOM U AKOJIOTHYECKOI 6€30MacHOCTH, PoOIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTraroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICUIIACH POJIb
XMUMHYECKOT0 oOpa3oBaHus. B minane conupanusanyuy oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKHE 3HAaHUSI HEOOXOAUMBI 711 IPUOOpETEHHS 00IIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4acCTBOBATh B MHOT000Opa3HOi
KU3HU OOIIECTBa, /U1 OCO3HAHUS BaXKHOCTHU Pa3yMHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U 3/I0 POBBIO
JPYTUX, K OKpY>Karolei IpUpoIHOM cpesie, AJisi TPaMOTHOTO MOBEICHUS MPY UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM IIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIICHHUIO K CUCTEME OO0IIEero
XUMHUYECKOTO 0Opa3oBaHus. [[oaTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pean3yeT MpUCyIue o0emMy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIaPCTBEHHbBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHbIE TOTPEOHOCTH. DTUM ONpEAETeTCS CYIIHOCTh O0IIel cTpaTerui 00y4eHus, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa « XUMUsD».

N3yuenne npeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M POPMUPOBAHMS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBILUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEILHON y4eOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATILHON 1S TeNbHOCTH; 3) 3HAKOMHT CO CHEIM(PUKON HAyIHOT'O MBIIIICHHS
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha €AMHCTBO IPUPO/IbI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbBIM 3HAHUAM, K IPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE MIKOIHHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEIMETa,
KOTOpBIﬁ ABJICTCA ICAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeIIeJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa coaep:kaHus npeamera copMUpOBaHa HA OCHOBE CUCTEMHOI0O MOAX0/1a K €r0 U3yYEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMHYeCKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABIECHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEILECTB B pacTBOpax. TeopeTnueckue 3HaHHUs pacCMaTPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'O MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMXCS IEHHOCTHOTO OTHOILIEHUS K HAYyYHOMY 3HAHUIO U METOJ[aM MO3HaHUs B
Hayke. BaxHO Takke 3aMEeTHTh, YTO OCBOEHHE COAEPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HAYMMOCTH TPU peain3aluu 00pa3oBaTelbHbIX (PYHKIUI IpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM NEATEIbHOCTH YeJIOBeKa U KaK OJJTHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1adya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKu, 3HAHUH O HAyYHBIX METO/IaX U3yYeHHUsI BEILIECTB U
XMUMHUYECKUX PEaKIUi, a TaKke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 6€30MacHOr0 OOpalleHus C BEIECTBAMU B ITOBCETHEBHOM KU3HU.

Hapsny ¢ aTuM nenu n3ydeHus npeaMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HANIPABJICHHOCTh OOYyYeHUs Ha pa3BUTHE U CaMOpPa3BUTHE JUYHOCTH, (hopMUpOBaHHE €€
MHTeJUIeKTa U 0011eil KynbTypbl. OOydeHne yMEHHIO YUUTHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 9TUM TpU U3yUEHUU TpeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIee 3HaUeHHEe TPUOOpENH Takue
LIEJIH, KaK:

(hopMHUpOBaHKE UHTEIIEKTYATbHO PA3BUTOMN IMYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYAHUUECTRY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS HAa CHCTEMATUYECKOE MPUOOIIEHIE YYAIINXCS K CAMOCTOSITEILHOM



MO03HABATEIBHOM JIEATEILHOCTH, HAYYHBIM METOaM MMO3HaHUS, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHHMS, KITFOUEBBIX HAaBBIKOB (KITFOUEBBIX KOMIETEHIINH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE [T PA3TUYHBIX BUJIOB JIESATEILHOCTH;

(dopmupoBaHue yMEHHI OOBSICHATH U OLIEHUBATH SIBIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX IPU N3YYECHUH XUMHUU;

(dbopmupoBanre y 00yJarOnXcsi TYMaHUCTHYECKUX OTHOIIECHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHMUMN U1 BBIPAOOTKH 3KOJIOTHUECKHU 1LI€JIECO00pa3HOro MOBEACHUS B ObITY U TPYJOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00Ie4eTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS M HAPaBIEHHOCTH

JalbHENIIero o0y4eHus.



COJEP)KAHME YYEBHOI'O IPEIMETA

BemmecTBO 1 XUMHYECKAas peaxknust

Ilepuoanueckuii 3akoH. [leproauueckas cucrtema xumuueckux eMeHToB J. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIUS,
KaJIbLUSl U UX COETUHEHUM B COOTBETCTBUH C MOJIOKEHUEM 1eMeHTOB B [lepuonueckoii cucteme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMHUECKOH CBSI3U. THITBI KPUCTATMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THITA KPUCTALUTMICCKON PEIMETKN U BUJIa XUMHUYECKOM CBSI3H.

Knaccugukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB (MEXKIYHAPOIHAS U TPUBUAIIEHAS).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCAUINXCS K PA3IMYHBIM KJIacCaM HEOPraHWYECKUX COEIMHEHU,
TeHETUYECKasi CBA3b HEOPraHNYECKHUX BEIIECTB.

Krnaccudukarys XMMHYECKUX pEaKIIni M0 pa3TUIHbBIM IMPU3HAKAM (IO YUCITY U COCTaBY YYaCTBYIOIIUX B
peaxkiuu BEUIeCTB, M0 TEMJI0BOMY 3P (PEKTY, 10 U3MEHEHHUIO CTENIEHEH OKHUCIEHHSI XUMUYECKUX 3JIEMEHTOB,
1o 0OpaTUMOCTH, 10 YYACTHUIO KaTaIM3aTopa). DK30- U YHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHCHHS.

[ToHsATHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsTHe 00 0OPAaTUMBIX M HEOOPATUMBIX XUMUYIECKUX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTCHHBIX peakiusX. [IOHSITHEe 0 XUMUYECKOM PAaBHOBECHH.
@DakTopsl, BIUSIONINE Ha CKOPOCTh XUMHUYECKON PEaKIIUU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, SJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocraBiieHHe YpaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIINA C UCIIOJIb30BAHUEM METO 1A
ANIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOTUTUYECKON AUCCOIUALINU. DJIEKTPOJIUTHI U HE- AIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOIMALIUY BEUIECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOU CBsI3U. CTETEeHb TUCCOLMAIIH.
CunbHbI€ U cl1abble AIIEKTPOJIUTHL.

Peakuuu nonHoro oOMeHa. Y cinoBusi NpoTeKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHBIE
WOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUN M COJICH B CBETE MPEACTABICHHIN 00
ANIEKTPOJIUTHYECKOM qucconnanuu. KadecTBeHHble peakiiuy Ha HOHbI. [IoHATHE O THAPOIH3E CONEH.

XUMUYECKUI SKCTIEPUMEHT: O3HAKOMJICHUE C MOAESIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUECKUX
BEILIECTB — METAUIOB U HEMEeTaJUIoB (TpaduTa v ajiMasa), CJI0KHBIX BEIISCTB (XJI0pUIa HATPHs);
UCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMK OT BO3ACHCTBUSA Pa3IMYHBIX (aKTOPOB;
HCCIIEIOBAHUE PIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALIUN KUCIIOT, IIeJIoYel u coye
(BO3MOYKHO HCII0JIb30BAHHUE BUICOMATEPHAIIOB); MPOBEACHUE OTBITOB, MILTIOCTPUPYIOMINX MPU3HAKI
MPOTEKAHUS PeakIiii HOHHOro 0OMeHa (00pa3oBaHUe Ocajlka, BbIIeTICHHE ra3a, 00pa3oBaHUE BOJIbI); ONBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpPEHUE, PEaKIuu Pa3I0KEeHUS,
COEIIMHEHUS); paclio3HaBaHNE HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUil Ha HOHBL;
pelIeHne SKCIIEPUMEHTATbHBIX 3a/1a4.

HeMeTauabl M UX COeTMHEHUSA

OO1ast xapakTepuCcTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTETIEHN OKUCIIEHUS.
Ctpoenue u ¢pu3nuecKue CBONCTBA MPOCTHIX BEIIECTB — raJlor€HOB. XMMHUYECKHE CBOMCTBA HA TpUMEpe
XJiopa (B3aMMO/ICHCTBHE C METaJIaMH, HEMETaJlJIaMH, Iel04aMu). XnopoBoaopo . CosHast KUCIoTa,
XMMHMUYECKHE CBOMCTBA, MOJIyY€HUE, IpUMEHeHue. JleiicTBrE XJlopa U XJIOPOBOIOPOAA Ha OPraHU3M
yesoBeka. BaxxHelmume Xmopupl U UX HaX0XKAECHUE B IPUPOJIE.

OOmas xapakTepucTuka sneMeHToB VIA-rpymmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCJICHHUS.



Ctpoenue u Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOTIHBIE MOIU(PHKAIINN
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHNUE, (PU3MUECKHE U XUMHUECKUE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUE U
XUMHYECKHE CBOUCTBA (00IIME KaK MPEICTAaBUTENS KIIacca KUCIIOT U Crielu(UIecKe). XUMUIECCKHE
peaKIuy, JIeXxaliue B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MoJTy4eHus: cepHoi kucaoThl. [Ipumenenne. Conn
CEpHOI KUCIIOTHI, KAUEeCTBEHHAs peakius Ha Cynb(ar-uon. Haxoxaenue cepsl 1 €€ CoeIMHEHHI B IPUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COEAUHEHUSIMU Cephl (KUCIOTHBIE 0K/, 3arps3HEHNE
BO3JlyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALLIEHUS.

OO01mmas XxapakTepucTuka AMeMeHTOB VA-Tpyriibl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHHUS.

A30T, pacnipocTpaHeHue B Ipupo/ie, pusndeckre u XuMuueckue cBoiictsa. KpyroBopot a3ora B mpupoe.
AmMuak, ero (pu3nyecKue U XuMUYEeCKHe CBOMCTBA, MOdy4YeHne U npuMeHenue. Colln aMMOHUS, UX
¢buznueckue 1 XuMHUYeCKHe CBOKCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MoJlydyeHue, pU3nveckre 1 XuMU4Yeckue cBoicTBa (00mMe Kak MpeAcTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). Mcrnoap3oBaHuEe HUTPATOB U COJIEM aMMOHUS B KaUe€CTBE MUHEPATIbHBIX YA00pEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtoTponHbie Moaudukanun Gocdopa, puznueckre u XuMuIeckue cBoicTBa. OKkcu
docdhopa(V) u bochopras kucnorta, Gpu3nUecKre 1 XUMUYECKUE CBOWCTBA, MoTydeHue. Vcmonp3oBanue
¢docdaToB B KauecTBE MUHEPAIbHBIX YI0OpEHUI.

O6mras xapakrepuctuka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUS.

VYrnepon, aluioTponHble MoAU(UKALIMK, pacTIpOCTpaHEHHE B IPUPOIe, (PU3NYECKUE U XUMUYECKHE
cBoricTBa. Ancop6mus. KpyroBopot yriepona B npupojie. Okcuipl yriiepoaa, ux Gu3n4ecKue U XUMHIECKHE
CBOICTBa, IeMCTBIE HA KUBbIE OPraHU3MBI, IOJy4EeHUE U IPUMEHEHHE. DKOJOTHUYEeCKHUE MTPOOIEMBI,
CBsI3aHHBIE ¢ OKcHuioM yriiepoaa(lV); runoresa rio6aasHOTO MOTETUICHHS! KIIMMAaTa; MapHUKOBBINA A (EKT.
VYronpHas KUcCioTa U €€ Colu, UX PU3NYECKUe U XMMHUYECKHUEe CBOICTBA, MOJTyYeHUE U IIPUMEHEHHE.
KauectBenHnas peakiuus Ha kapOoHaT-HOHBL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO3SHCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepojaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJI, IIUIIEpUH, YKCyCHas kucioTa). Mx cocraB u xumudeckoe crpoenue. [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OENKax, YriaeBoAax — M UX POJIU B )KU3HU YEIIOBEKA.
MartepuanbHO€ €IMHCTBO OPTaHUYECKUX M HEOPraHMUECKUX COCAMHEHUN.

Kpemuuii, ero ¢usndeckue 1 XuMHUECKUE CBOMCTBA, MoMyuyeHue u npumMeHenne. CoelnHeHNs] KPEMHUS B
npupoae. O6uue npeacrasienus o6 okcuae kpemuus(IV) u kpemuueBoit kucinote. CHIMKAThI, UX
WCII0JIb30BaHKE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaskHel11e CTpouTeNbHbIE MaTepHAIIbl: KEpAMUKa,
CTEKJI0, LIEMEHT, OeTOH, kene300eToH. [Ipo0neMbl 6e30MMacHOro NCHOIb30BAHUS CTPOUTENBHBIX MAaTEPHAIIOB
B MTOBCETHEBHOM JKU3HH.

XUMHUUECKUH 3KCIIEPUMEHT: U3yueHHe 00pa3I[0B HEOPTaHMUECKUX BEIECTB, CBOMCTB COJITHON KUCIIOTHI;
MPOBE/ICHUE KaUeCTBEHHBIX PEAKIINI Ha XJTOPUI-UOHBI M HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHMUS; OMBITHI,
oTpakarolye GU3nYeckue 1 XMMUYECKHe CBOMCTBA rajlor€HOB U UX COEMHEHUH (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPHJIOB (TaJOreHU/I0B); O3HAKOMIIEHHE ¢ 00pa3laMu
cephl U €€ COeTMHEHUIMH (BO3MOKHO UCIIOJIb30BaHNE BUICOMATEpHAIOB); HaOII0IEHHE ITpoliecca
oOyrnuBaHus caxapa MoJ| AeHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOM KUCIIOTHI; U3y4eHUE XUMUUECKUX
CBOMCTB pa30aBIeHHON CEPHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha CyabpaT-HuoH U
HaOJro/IeHNe MpU3HaKa e€ MPOTEeKaHus; 03HAKOMIICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a3oTa, (hocopa u ux



COeIMHEHUH (BO3MOXKHO HCIOJIB30BaHKE BUICOMATEPHUAIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX
yaoOpeHuii; noixydeHue, cobupanue, pacro3HaBaHue ¥ U3y4eHHE CBOMCTB aMMHaKa; MPOBEACHNE
Ka4eCTBEHHBIX PEAKIUi HAa MOH aMMOHUS M (pocdaT-noH 1 U3y4eHne MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbI0 (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPUAIIOB); H3yUCHHUE MOJICNICH KPUCTAIUTMUECKUX PEIIETOK anmasa, rpadura, QysuiepeHa;
03HAKOMJICHHUE C MIPOIIECCOM aJCOPOINH PACTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
[IPOTUBOTa3a; MojIy4YeHrue, CoOupaHue, paclio3HaBaHue U U3y4eHHUE CBOMCTB YIIJIEKUCIIOTO ra3a; MPoBeICHUE
KaueCTBEHHBIX peakluil Ha KapOOHAT- ¥ CUJIMKAT-HOHBI U U3yUEHHE NPU3HAKOB UX IIPOTEKAHMUS;
03HAaKOMJIEHHUE C MPOIYKIMEN CUIIMKATHONW IPOMBILIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX 3314 10 TEME

«BaxHeuIie HeMeTalJIbl U UX COEIUHEHUS).
MeTaJuIbI M UX COeIMHEHU A

OO61ast XxapakTepuUCTHKa XUMUYECKUX AIEMEHTOB — METaJUIOB HA OCHOBAHUU UX MOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux aemeHToB J[. . MenneneeBa u crpoenust atomoB. CTpoeHHE
MeTayuIoB. MeTayuinueckasi CBsI3b U METaJUIMUECKasi KPUCTATUYECKAsl PEMIETKA. DIEKTPOXUMUYECKUAN PSiJ
HanpspKeHUH MeTaisioB. @U3ndeckre 1 XMMUYECKHE CBOMCTBA MeTaJuIoB. O01Iue crnocoObl MOIy4eHUs
MeTaiioB. [IoHsATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBsl (CTab,
YYI'yH, AIOpaTIOMUHUMN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIILIIIEHHOCTH.

[Ilerounbie MeTaiubl: TTONOKeHUE B [lepronnueckoit cucreme xumuyeckux 3neMeHToB J1. 1. Menneneena;
CTPOCHHE MX aTOMOB; HaXOXJieHHE B mpupoie. Pu3ndeckrue U XMMUIECKHe CBOMCTBA (Ha IPUMEpPEe HATPHUS U
kanus ). OKCHIBI ¥ THIPOKCUIBI HATPUS U Kaius. [[puMeHeHne MeT0YHbIX METAIIOB U UX COSTMHECHHM.

[IlerouHO3EMENBHBIE METAIUIBI MATHUM U KaJIbIIUM: TI0JIO)KEeHHUE B [lepnoauyeckoil cucTeMe XuMHYECKUX
anemeHToB JI. 1. MenpeneeBa; CTpoeHUE X aTOMOB; HAX0KAEHUE B pUpoie. PU3NYECKHE U XUMUYECKHE
CBOMCTBA MarHus 1 Kajubliusl. BaxkHeimme coequaeHust Kamblusl (OKCHT, THAPOKCHU], COJH). JKECTKOCTH
BOJIBI M CITIOCOOBI €€ yCTpaHEeHHUSI.

Amomunnii: nonoxenue B [lepuonnueckoit cucreme xumuyeckux 3ineMeHToB [. . Menaeneena;
CTPOCHHE aToMa; HaXOXKJIeHHE B Npupoie. Du3nyeckne 1 XUMUIECKHUE CBOMCTBA altOMUHUSA. AMGBOTEpHbBIS
CBOMCTBA OKCHJIA U THAPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [leproanueckoit cucreme xumuueckux sneMeHToB /. 1. MenneneeBa; ctpoeHue
aToma; HaxoXJaeHue B mpupoje. Gusnueckue U XUMUIECKHe CBOMCTBA Kese3a. OKCHIbI, THAPOKCUIBI U COJIH
xene3a(ll) n xxeneza(Ill), ux coctas, CBOMCTBA U TOJTydEHHE.

XHUMHYECKUH DKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAIOB U CILIaBOB, UX (PHU3NYECKUMH
CBOMCTBaMM; U3y4CHHUE PE3YIBTATOB KOPPO3UH METAIOB (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHATIOB),
0COOEHHOCTEH B3aMMOJICUCTBHS OKCUA KaIbIUs U HATPHS C BOJAOH (BO3MOXKHO HCITOIb30BAHHE
BHJICOMATEPHAJIOB); HCCIEIOBAHUE CBOMCTB KECTKON BOIBI; IPOIIECCa TOPSHHMS JKelle3a B KUCIOPOIe
(BO3MOXHO HMCIOJIB30BAHUE BUACOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMA Ha HOHBI
(MarHus, KanbIus, aTroMuHus, nuHKa, xkene3a(ll) u xxenesa(Ill), mequ(Il)); nabmroneHne u onucanue
MPOLIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMH HATPUS, KU U KaJbIUs (BO3MOKHO UCTIOTB30BAaHUE
BHJIEOMATEPHUAIIOB); HCCleA0BaHNEe aM(OTEPHBIX CBOWCTB THAPOKCH 1A ATFOMUHUS U THAPOKCHIA ITUHKA;
pelieHue SKCIepUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHelllne MeTalljIbl U UX COCTUHEHUSD.

XuMHus U OKpPY:KAK0LIas cpeaa

HoBeie MaTepuansl 1 TeXHOJIOTHU. BerecTBa 1 MaTepuabl B TOBCETHEBHOM KU3HU YeIOBEeKa. XUMUS U
310poBbe. bezonmacHoe NCnob30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momois npu
XUMHYECKUX 0XKOTax U oTpaBieHHsIX. OCHOBBI IKOJOTHYECKOM IPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUE
OKpYyKaromei cpenpl (penenbHas gomyctumas konteHTpanus Betiects — [1/1K). Ponb xumun B penieHun
9KOJIOTHYECKUX TPOOIIEM.



[TpupogHBIE HCTOYHUKH YTIIEBOJOPOOB (YT0JIb, IPUPOAHBINA Ta3, HEPTH), MPOIYKTHI UX MEPEePadOTKH, UX
POJIb B OBITY ¥ IPOMBIIIIIEHHOCTH.

XUMUYECKUH 3KCIIEPUMEHT: H3ydeHHe 00pa3I0B MaTEpPUaIOB (CTEKIIO, CIUIABbI METAIIIIOB, TOJIUMEPHBIC
MaTepuabl).

MemnpeuMeTHHe CBSA3HU

Peanuzanus MeXIpeIMETHBIX CBSI3€H NP U3YYSCHUH XUMHHU B 9 Ki1acce OCyIIECTBISETCS Yepe3
MCIIOJIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHIA, TAK U TIOHSATHH, SBJISFOIIUXCS CHCTEMHBIMU JUTS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA. Peanmu3arus MexXIpeIMETHBIX CBA3EH MPU H3y4CHUU
XUMUU B 9 KJTacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MIOHATHHA, TaK U
MOHATHUH, SBIISIOMIMXCS CUCTEMHBIMU JIJIsl OT/IEIBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmIre ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJaccu(uKaIys, MepuoAnIHOCTh, HAOII0IeHNE, SKCTIEPUMEHT, MOJCTHUPOBaHNE, H3MEPEHHE, MOJIETIb,
SIBIICHHE, TAPHUKOBBIHN d((PEKT, TEXHOJIOTHsI, MaTEPHAIIBI.

®dwusmKa: MaTepusi, aToM, dIIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKITU, U30TOIIBI, PAJAHOAKTHBHOCTD,
MOJIEKYJIa, YIEKTPUIECKHUNA 3apsil, TPOBOIHUKH, TTOJYIIPOBOJHHUKH, IUIIIEKTPUKH, ()OTOIIEMEHT, BEIIECTBO,
Tes0, 00BEM, arperaTHOe COCTOSTHUE BEIleCTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KpUCTaJUINYECKas penIeTka,
CIUTaBBI, GU3NIECKUE BEIIMIMHBI, €ANHUIIBI H3MEPEHHS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/IBI,
Connue.

buonorus: porocunres, npixanue, Ouochepa, skocucTeMa, MUHEpaAJIbHbIE YI0OpEHUS, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIIHHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIEC TIOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

W3yuenne xumMuu B 9 Kiacce HaNpaBJIeHO Ha TOCTH)KEHUE 00YJaIOIIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX
Y TIPEAMETHBIX PE3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
00y4eHHsI XUMUH B €TUHCTBE y4eOHOW U BOCITUTATEIBHON AesTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MMPaBMWIIaMU ¥ HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'O 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JIOCTOBEPHOM MH(OPMAIHEH O MEePEOBBIX JOCTIKEHUIX U OTKPBITUSIX MUPOBOUM M OTEYECTBEHHON XUMHH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpaA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B IIpoLiecce ITON yueOHON AeATeIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HeHHOCTI/l HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeﬂCTaBHeHI/Iﬁ O B€IICCTBC U XUMHYSCKOM p€aKknunu, COOTBETCTBYIOIINUX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MHUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpPIpO,Z[HOﬁ cpeﬂoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHGHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HBIMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOfI 1 MCCIIEA0BATEIbCKOMN ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI [IGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN U HETIPHUTUS BPEIHBIX IPUBBIUEK (YIIOTpeOIeHUs
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTepeca K MPaKTUIECKOMY U3y4YEeHUIO Mpodeccuii U Tpya pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3ynbTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHHUs IIPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BbIOOpA UH/INMBUIyaIbHOM TPAEKTOPHH MPOJIOJIKEHHUS 00pa30BaHUsl ¢ yIETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCTIEUTHON
npohecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B

npodeccuoHaIbHOU cpene;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMYECKH 1IeJIECO00Pa3HOTO OTHOILICHUS K MIPUPOJIC KaK UCTOYHHKY KH3HH Ha 3eMiie, OCHOBE e
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBuiI 0€30TMaCHOTO MOBEACHUS MTPH PadOTEe C BEUIECTBAMH, a TAK)KE B CUTYALUAX, YTPOKAIOIIUX 37I0POBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH IPUMEHSTh 3HAHHS, TI0JTydaeMble PH U3YICHUHN XUMUH, JUIsl PEIICHNUS 3aJ1a4, CBSI3aHHbBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
IJ100aJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTell UX peleHus OCPEICTBOM METOJ0B XUMUU;

11) 5K0JIOTHYECKOTO MBIIICHUS, yMEHHSI PYKOBOJICTBOBATHCSl MM B MIO3HABATEIbHOM, KOMMYHUKATHUBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yabTaTOB BBIJICISIOT 3HAUUMBIC TSI JOPMHUPOBAHUS MUPOBO33PECHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O LIEJIOCTHONW HAyYHOU KapTUHE MHpPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIC 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPHEMBI JJOTHUECKOTO MBIILICHHS ITPH OCBOCHHH 3HAHMIA: PACKPBIBATH CMBICIT
XUMHUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHUS TOHATHS (IIPEAMETHBIC U METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TIPE0OPa30BHIBATH ITUPOKO MPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIICHUN Y4eOHO-TI03HABATENbHBIX 3a/[a4; C Y4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHNE 3aKOHOMEPHOCTH, TPUYUHHO -
CJIEJICTBEHHBIE CBSI3U U MMPOTHUBOPEUMS B U3yYaeMbIX MPOI[ECCAX U SIBJICHUSX; PEUIaraTh KpUTEPUU AJis
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIee MOIXOASIINN C YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeH e OIbITA [0 TUIAHKPOBAHHIO, OPTraHU3AIMU 1 IPOBEICHUIO YUCHHYECKUX IKCIIEPUMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENILHO IIPOrHO3UPOBATh €r0 pe3yIbTart, GOpPMYyIUPOBATH
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TTOCOOUs, pecypchl UHTepHeTa); KPUTUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
JENEHHOTO THUIMA; TPUOOPETEHHE OMbITa B 00JaCTH UCTIOIB30BaHMs HHGOPMAIITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a4i HECIIOKHBIMUA CXEMaMU, JuarpaMMaMH, IpyrumMu opmMamu rpaduku 1 ux
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJTM3HPOBATH B MPOIECCce YIeOHOM U HCCIIEA0BATEIbCKOM AeITETbHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTPOCH (B XO/1€ AUAIOra W/UIH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1auu;

9) nproOpeTeHHE OMbITA TPE3CHTAIIMH PE3YIbTATOB BHITOJHEHUS XUMUYECKOTO 3KCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUH BOSHUKAIOIIUX IPOOJIeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHMSI
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I peryJaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX M ITIO3HABATCJIbHBIX 3aJa4, CAMOCTOATCIBHO COCTABJIATH UJIU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUI 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAay4YHbIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



ITpenmeTHbIE pe3yabTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Yy O0YJAIOLIUXCS CIIEAYIOIIUX
YMEHHUN:

1) packpvieams cmbici OCHOBHBIX XUMHYECKUX TIOHSATUN: XUMHYECKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb
OKHCIICHHSI, XHMUYECKas pEaKIHsi, XUMUYECKas CBsI3b, TEIIOBOU 3(h(heKT peakiiu, MoJib, MOJIIPHBIN 00BEM,
PacTBOp; AIEKTPOJIUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIui HOHHOTO OOMEHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, OOpaTHMbIE U HEOOpAaTHMbIE PEaKIIMH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEPHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAs, HMOHHAs, METAJUTMYECKast ), KpUCTAIIMYECKast PemETKa,
KOPpO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKON peaKIiu, PEAEIbHO JI0IMYCTUMAasi KOHIIEHTPALH
(ITAK) Bemiectna;

2) uLIrOCmMpuUpo6ans B3auMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHSATh STH TOHITHS
TIPY OITMCAHWH BEIIECTB U WX NIPEBPAICHHIA;

3) ucnonvb3o06ams XAMUIECKYIO CUMBOJIMKY JIJIsl COCTaBJICHHs (DOPMYJT BEIISCTB U YPABHEHHUI XUMHUESCKUX
peaKuuii;

4) onpedensimb BaJCHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCJIMHEHUSAX PA3THYHOTO
COCTaBa; MPUHA/IJIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMYECKAasi) B HEOPTAaHUYECKUX COCMHEHUSX; 3aps/l HOHA IT0 XHMUYECKOMH
(dbopmyIie; xapakTep cpebl B BOJHBIX PaCTBOpaxX HEOPraHWUYECKUX COEMHEHUHN, TUIT KPUCTAIITNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA,

5) packpvisams cmwica Tlepuoauueckoro 3akoHa J. M. MeneneeBa u 1eMOHCTPUPOBAThH €0 IOHUMAaHHUE:
OTIHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy Ilepuoanyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u
00JIbIINE TEPUObI; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabnuLe, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YUCIIo
AJIEKTPOHOB U paclpeesieHue X MO IEKTPOHHBIM CIIOSIM); OOBSICHATH 001I1E 3aKOHOMEPHOCTHU B
W3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX EPHOIOB U MIABHBIX HOATPYIII C
y4€TOM CTPOCHHUSI UX AaTOMOB;

6) xraccuguyuposams XAMUIECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE Peakinu (110
YHCIIy U COCTaBY yYacCTBYIOIIUX B PEeaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) OOIIME U CIICHU(PHUCCKHE XMMUYECKHE CBOMCTBA IPOCTHIX M CIIOKHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XMUMHYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHUS IEKTPOJIUTUICCKOM AUCCOIMAIIMH KUCIIOT, IEJI0YEH U COJICH; TOIHBIC 1
COKpaIIEHHBIE YPaBHEHUS peaKlnii HOHHOTO 00MEHa; ypaBHEHUS PEAKIIHiA, OATBEPKIAI0IIIX
CYIIECTBOBaHHE T'€HETUUECKOM CBSA3M MEK/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpwieams cywHOCmMb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIT TOCPEACTBOM COCTABIICHHSI
AIIEKTPOHHOTO 0allaHca 3TUX PeaKInit;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS; BO3MOXXHOCTH MPOTEKAHHUS
XMUMHYECKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

11) gvruucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa 10 (opMyJie COeAMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOIUTH
pacuéThl MO0 YpaBHEHUIO XUMUYECKOUN pEaKInu;

12) creoosamsb npaBuIIaM MoJIB30BaHUS XUMUUECKON MTOCYI0N M Ta00OpaTOPHBIM 000PYIOBaHUEM, @ TAKKE

IpaBUIaM 0OpaIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJIHEHHIO Ja00paTOPHBIX



XMMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHMUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKHCIIOTO Ta3a);

13) nposooums peakuuu, O ATBEPIKAAIONINE KaYeCTBEHHbIH COCTAB Pa3JIMYHBIX BEIECTB: PACIIO3HABATD
OTIBITHBIM ITYyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS | HOHBI H3YYE€HHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUUECKUX
BEILIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMU MBICIHTEILHOMN EITEIIbHOCTH — aHAJIHU3 U CHHTE3, CPAaBHEHHE,
00001IeHre, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUTS N3y4EHHsI CBOMCTB
BEIIECTB M XUMHUECKUX PEaKIUii; eCTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAONI0ICHUEe, U3MEPEHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEaSIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HauMeHoOBaHHe pPa31esioB U TeM KoanuectBo 4acoB Jara Buabl geaTeIbHOCTH Buael, DJIeKTPOHHbBIE
/0 | mporpamMMsl H3y4YeHHs dopmsr (uudposbie)
BCEro | KOHTPOJbHbIE | MPaKTHYeCKHE KOHTPOIH oGpasosaTenbubie
padoThI padoThI pecypert

Paznen 1. BemecTBo  XMMHYeCKHE PeaKIHH

1.1. | IloBTOpenue u yraydaenne 3Hanmii | 5 1 0 01.09.2022 | XapakTepn30BaTh XUMHUYECKHE YIIEMEHTBI IIEPBBIX TPEX MEPHOIO0B, KM U KAJIBIH 10 UX Verublii Enunas xonnexnus
OCHOBHBIX Pa3JesoB Kypca 8 16.09.2022 | monoxenuto B [Teprnonnueckoii cucreme /1. M. Menneneena; orpoc; 1 GPOBBIX
KJacca Knaccuduiuposars 1 Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA H3YUCHHBIX KJIACCOB; KourponsHasi | 00pa3oBaTesbHBIX

OmnpenensTsb BUI XUMUYECKOH CBSI3H M THIT KPHCTAIIMYECKOH PEIIETKN BeLECTBa; pabora; pecypcos

1.2. | OcHOBHBIE 3AKOHOMEPHOCTH 4 0 0 19.09.2022 | KnaccupuuupoBaTh XMMHYECKUE PEAKIIHH 110 Pa3INIHBIM IPH3HAKAM; Vcrublii Enunas xomnexnus

XHMHYECKHX peakuuii 30.09.2022 | YcranaBimBaTh 3aBUCHMOCTH CKOPOCTH XHMHUECKOH peaKkiuy OT Pa3InUHBIX ()aKTOPOB; orpoc; 1 GPOBBIX
00pa30BaTEIBHBIX
pecypcoB

1.3. | DaexTpoauTuyeckasi Aucconnamus. | 8 1 0 03.10.2022 | PackpsIBaTh CMBICIT H3y4aeMBbIX MOHATHH, @ TAKIKE CMBICII TEOPUH DIICKTPOIUTHIECKOH YerHbii Ennnas komnekuns
XHMHYecKHe peaKkllii B pacTBOpax 28.10.2022 | mucconmanum; orpoc; 1 GPOBBIX

OOGBACHITH IPUYHHBI HJIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB; KonTposnbHas | oGpa3oBaTelIbHBIX
CocTaBisITh ypaBHEHHs IUCCOLMALIMH KHCIIOT, IIeJI04eil ¥ Colieii, MOTHbIe U COKpaIléHHbIE HOHHBIE | palora; pecypcos
YPaBHEHHSI XHMHYECKHX PeaKiiii HOHHOro 0OMeHa;

CrieioBaTh paBuiIaM 6€30MacHO# pabOTHI B 1aOOPATOPHH IIPU UCIIOIb30BAHUN XUMUYECKON

ocy /sl 1 000PyI0BaHUS;

HWroro mno pasneiny 17

Pa3nen 2. HemeTa/uibl M HX COEAHHEHHS

2.1. | O0mas xapaKTepUCTHKA 4 0 1 07.11.2022 [ O6BscHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOWCTB HEMETAIUIOB U UX COSANHEHHI B VYerHblit EnuHast KoJuteKuus
XHMHYeCKHX JieMeHTOB VIIA- 18.11.2022 | mpepenax MabiX MEPHOA0B U TIaBHBIX TOArpy [lepnoandeckoil CHCTEMbl XUMHUUYECKUX orpoc; uuGPOBBIX
rpynnbl. I'ajiorest 9JIEMEHTOB C YUYETOM CTPOEHHUS HX aTOMOB; IIpakTHyeckas | 06pa3oBaTENbHbIX

Xapakrepu30BaTh (U3MUECKHE U XMMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB raJOreHOB (Ha IpuMepe pabora; pecypcos
XJIOpa) ¥ CIIOKHBIX BEIIECTB (XJI0POBOJOPOAA, XJIOPH/Ia HATPHS ), CIIOCOOBI UX MMOITyYCHHUS,

NMPUMEHEHUE M 3HAYEHHE B IIPUPOJIE U XKU3HU YEJIOBEKa;

OmnpenensTs raJoreHuI-HOHbI B PaCTBOPE;

2.2. | O0mas XxapaKkTepUCTHKA 5 1 1 21.11.2022 | OOBscHATH 00IIKE 3aKOHOMEPHOCTH B H3MCHEHUH CBOMCTB 371eMeHTOB VIA-TpyIIIbI U UX VerHbrit Enuuast KoyuteKuus
XHMHYECKHX 3j1eMeHTOB VIA- 07.12.2022 | coenuHeHuii ¢ y4€TOM CTPOCHHS MX aTOMOB; orpoc; au(hpPOBBIX
rpynnbl. Cepa 1 eé coeiMHeHUsI XapakTepu3oBarh pU3NUIECKUE U XUMHYIECKHE CBONCTBA IIPOCTOTO BelleCTBa cephl u e€ coenuuennit | KonrponpHas | oGpa3oBaTenbHBIX

(cepoBOOPO/A, OKCHIOB CEPbI, CEPHON KUCIOTHI, CYIb(HaTOB), CIIOCOOBI UX MTOIYUCHHS, pabora; pecypcoB
MPUMEHEHUE ¥ 3HaYCHHE B IIPUPOJIE U XKU3HU YEIIOBEKa; IpakTHyeckas
Onpenensts HaIU4UE CYIb(PAaT-HOHOB B paCTBOPE; pabora;

2.3. | O0mas xapaKkTepuCTHKA 7 1 0 08.12.2022 | OGBACHATH O6IIIE 3aKOHOMEPHOCTH B H3MEHCHHH CBOICTB 2JIeMEHTOB VA-TPYIIIBI U HX VYerubrit Enunast KoyteKkuus
XHMHYECKHX 3J1eMeHTOB VA- 30.12.2022 | coeauHeHuit ¢ y4€TOM CTPOCHHUS HX aTOMOB; orpoc; U (GPOBBIX
rpynnsl. A3ot, pochop u ux Xapakrepu30BaTh PU3MUCCKHE K XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB a30Ta u hocdopa u ux KourposnbHas | o6pa3oBaTenbHBIX
coeAMHEeHHUs coeMHEHHH (aMMHuaKa, cojei aMMOHHS, a30THOW KHCJIOTHI, HUTPATOB, okcuaa dpocpopa(V) u pabora; pecypcos

bocdopHoii kucnoTsl, GochaTos), crIocoObl NX MOMYUEHHUS, TPUMEHEHNE U 3HAUCHHUE B IPHPOJIE U
JKU3HHU 4ENOBEKa;
OmnpeznensaTs HOHbI aMMOHHS U (ochaT-nOHBI B paCTBOPE;




2.4. | O0mas xapaKTepuCTHKA 8 16.01.2023 | O6BACHATH 00LIME 3aKOHOMEPHOCTH B M3MCHEHHH CBOICTB 31eMeHTOB [V A-Trpymibl 1 nx VerHblii Enunas komnexuus
XHMHYeCKHUX 2jeMeHToB IVA- 10.02.2023 | coeauHeHu# ¢ y4ETOM CTPOCHHS X aTOMOB; orpoc; I GPOBBIX
TpyNIbI. XapakTepu3oBaTh (pU3NUIECKHE U XMMHYECKHE CBOICTBA MPOCTHIX BEIIECTB yriaepojaa u kpemHus u | KonrponsHas | oOpa3oBaTenbHBIX
Yriepoa u KpeMHMii 1 HX MX COeTMHEHHH (OKCHJIOB YIiIepoa, yrojdbHOH KHCIOTHI, KapOOHATOB, OKCHIA KPEMHHUS, pabora; pecypcos
coeIHHEeHHsI KPEMHHEBOH KHCIIOTHI, CHIIMKATOB), CTOCOOBI MX MOTyYeHH s, IPUMEHEHNE U 3HaueHue B npupojgeu | IIpaktuyeckas

JKM3HU YeJIOBEKa; pabora;
Onpenensrs KapOOHAT- M CHIIMKAT-HOHBI B PACTBOPE;

Hroro no pasneny 24

Pasznen 3. MeTasjibl M MX COeAMHEHH S

3.1. | Ob6mue cBoiicTBa METANLIOB 4 13.02.2023 | PackpsIBaTh CMBICI H3y4aeMBbIX MTOHATHI W MPUMEHSTH STH MTOHATHS ITPU OITUCAHUHU CBONCTB Vcrublii Enunas xoyreknus

24.02.2023 | BemecTB u UX NpeBpaIICHUI; orpoc; 1 GPOBBIX
OOBACHATE 001 E 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB DIIEMEHTOB-METAJIIOB U X coequHeHui | IIpaktuueckast | oOpa3oBaTenbHBIX
¢ y4€TOM CTPOEHHS MX aTOMOB; pabora; pecypcos
XapaKkTepu30BaTh CTPOCHHE METAJIIOB, 00IIMe (HU3NUECKIE M XUMUUECKHE CBOWCTBA METAJIIIOB;

XapakTepr3oBaTh 001IME CIIOCOOBI MOTyUEHHs METAILIOB;

3.2. | BakHeiime MeTaLJIbI H UX 16 27.02.2023 | OOBscHATE 001HME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB DJIEMEHTOB-METAJIJIOB B IPYIIIaX H HX YerHbii Ennnas xonnexuus

CcoeAMHEHU S 19.05.2023 | coenuHeHuit ¢ yu€TOM CTPOCHHS UX aTOMOB; orpoc; 1 GPOBBIX
Xapakrepru3oBaTh (pU3NUYECKHE U XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB METAIIIOB M HX KonTposnbHas | oGpa3oBaTeIbHBIX
coelMHeHN T (OKCHI0B, THPOKCHIOB, COJICH ), CIIOCOOBI MX MOTyYeHHs], TPUMEHEHUE 1 3HAYCHHE B pabora; pecypcoB
MPUPOJIE U )KU3HU YEJIOBEKa; IpakTnyeckas
Pacro3HaBaTh ¢ TOMOIIbIO KAUECTBEHHBIX PEAaKIUil HOHBI METAJUIOB (MarHus, aTIOMHHUS, [INHKA, pabora;

Kenesa, MeJIH );

Hroro no pasueny: 20

Pa3zgen 4. XuMusi 1 OKpy:Kaouias cpeaa

4.1. | BemecTBa H MAaTePHAJBI B dKU3HH 3 22.05.2023 | XapakTepr30BaTh pOJib XUMHH B Pa3IHYHBIX C(hepax AesTeIbHOCTH JII0/IeH, OCHOBHBIC BELIECTBA U VYerHblit EnuHast KomieKuus
YeJioBeKa 25.05.2023 | maTepualibl, IPUMEHIEMbIC B )KH3HH COBPEMEHHOI0 YeJI0BEKa; orpoc; uuGPOBBIX

OO6BACHATH YCIIOBHA OE30I1aCHOI0 HCIIONB30BAHMS BEIIECTB U XUMHUYECKHX PEAKLHi B ObITY; KonrponpHast | 006pa3oBaTelbHbIX
AHaIM3UPOBATH U KPUTHYECKH OLIEHMBATh HH(OPMAIIMIO O BIUSHUM HPOMBILLIEHHOCTH, CEJIbCKOTO0 pabora; pecypcos
XO034HCTBA, TPAHCIOPTA U JIP. HA COCTOSIHUE OKPYIKAIOLIEH Cpejibl;

HWroro mo pasueny: 3

PesepBHOe Bpemst 4

OBIIEE KOJIMYECTBO YACOB I1O 68

IMPOT'PAMME




IHOYPOYHOE INTAHUPOBAHUE

Tema ypoka

KoaudecTBO 9acoB

Jara

BCEro | KOHTPOJIbHbIE
padoThI

NpaKTHYecKHe
padoThI

H3y4YCHUHA

Buapbl,

(popmbIl
KOHTPOJIS

Knaccudukamms u
HOMEHKJIaTypa HEOPraHUYECKUX
BEILECTB (MEKIyHapoHas U

TpUBUAJIbHAS)

1 0

0

6.09

YceTHBIN

OTIpOC;

[lepnoanueckuil 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

. Y. Menneneesa. CtpoeHue
aTOMOB.3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB
MEePBBIX TPEX MEPHUOOB, KaJIHSI,
KaJIBIIAS M IX COSAMHEHUH B
COOTBETCTBHUH C TIOJIO)KCHUEM B
MEePUOIUYECKOIN CUCTEME U
CTPOEHHEM aTOMOB

7.09

YceTHBIN

OTIpOC;

YPpoK BBOJHOTO KOHTPOJIS
3HaHUU

13.09

KonTponbsHas
pabora;

XuMudeckrue cBOMcTBa
BEIIECTB, OTHOCSIINUXCS K
pa3IMYHBIM KJIaccam
HEOPraHMYECKHX COCAMHCHUH,
HUX F'eHEeTUYECKas CBA3b

14.09

YceTHBIN
01Ipoc;

CrpoeHue BelecTBa: BUIbI
XUMHYECKOM CBSI3U. THUIBI
KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA
OT THUIIa KPUCTAJUNIMYECKOM
peleTKA

20.09

YceTHBIN
OTIpoc;




Krnaccudukanus XaMHUYECKUX
peaKLuii 10 pa3IMYHbIM
npu3HaKam (1o 4uciy u
COCTaBY Y4acTBYIOIIUX B
peaxkuy BEIIEeCTB, 10
TEIIoOBOMY 3P PeKTy, 10
U3MEHEHHUIO CTEICHEN
OKHCIICHHUSI XUMUYECKUX
3JIEMEHTOB, 110 0OPaTUMOCTH,
0 YYaCTHIO KaTajln3aTopa).
DK30- U SH/IOTEPMUYECKHE
peaKImu, TePMOXUMHUYECKHE

YpaBHEHUSA

21.09

YcTHBIN

OTIpOC;

[Tonsatne o ckopoctn
XUMU4eCKOM peakuuu. [lonstue
0 TOMOTEHHBIX U I'€TePOre€HHBIX
peakuusax. GaxkTopsl,
BIIMSIFOIIIME HA CKOPOCTh

XUMUYECKON peakuu

27.09

YceTHBIN

OTIpOC;

[Tonsatue 06 0OpaTUMBIX U
HEOOpaTHUMBIX XMMHUYECKUX
peakuusx. [lonstue o
XMUMHYECKOM PaBHOBECHUHU

28.09

VYceTHBIN
OTIpoc;

@DaKTOpbl, BIUSIIONINE HA
CMEIEHNE XUMHUYECKOTO
paBHOBECHs

4.10

VYceTHBIN
01Ipoc;

10.

MexaHHu3M OKHUCITUTEIBHO-
BOCCTAHOBHTEIIBHBIX PEaKITHii
(37IeKTpOHHBIN OastaHc
OKHCITUTEIIHO-

BOCCTaHOBUTEIHLHOU PEaKIINH)

5.10

YceTHBIN
01Ipoc;

11.

Teopust 3MEKTPOTUTHICCKOM
JUCCOIUAIIIN. DJIECKTPOJUTHI U
HeRNIeKTPOoIUThL. KaTnoHsl,
aHMOHBI. MeXxaHu3M
JHCCOIHUAIIAN BEIIECTB C
Pa3IMYHBIMU BHAaMU
XUMHYECKOH CBSI3U

12.10

YceTHBIN
OTIpoc;

12.

Cremnenb JUCCOHAaIIH.
CunbHEBIC U cIa0bIe
QJICKTPOJIUTHI

18.10

YcTHBIN
OIpoc;




19.10

13. | Peakuuu HOHHOTO OOMEHA, YcerHbII
YCIIOBUS UX MPOTEKAHUS. OTIpOC;
HoHHbIE ypaBHEHUS peakLUN

14. | Xumudeckue cBOKWCTBA KUCIOT 25.10 YcrHbIi
B CBETE IPEJCTABJICHUN 00 0IIpoC;
BIEKTPOIUTHYECKON
JIMCCOLIUAITIT

15. | Xumudeckue cBoicTBa 26.10 YcrHbiit
OCHOBAHHU B CBETE OIIpOC;
MpesICTaBIeHUH 00
BIEKTPOJIUTHYECKON
JICCOITUAITIT

16. | XumMuyeckue CBOMCTBA Coeil B 8.11 YcTHBIN
CBETE TpEJICTaBIICHUH 00 OTIpOC;
AIEKTPOJTUTAYECKON
nuccormarmn. IToasarue o
TUAPOJIN3E COJIEN

17. | Ypok KOHTpOJIS 3HAHU I 0.11 KonTponsHas

pabora;

18. | KauecTBeHHBIC PeaKIMKU HA 1511 YcTHbil
KAaTHOHBI U aHUOHBI OTIpOC;

19. | [IpakTrdaeckas padota Nel. 16.11 [TpakTrueckas
Pemenue skcriepuMeHTaNIbHBIX paborTa;
3a/1a4 1o Teme
"DNeKTpoaUTUYECKAs
nuccoruanus"”

20. | Ypok 060011eHus 1 22.11 VcTHbIi
cUCTeMaTH3alK 3HAaHUN 0TIpOC;

21. | Ypok KOHTpOJS 3HAHUI 23.11 YcTHbII

OTIpOC;

22. | O01as xapakTepuCcTHKa 29.11 YcTHbII

rasnioreHoB. OcoOeHHOCTH OTIpoC;

CTPOEHHS aTOMOB ATHUX
3JIEMEHTOB, XapaKTepHbIE IS
HUX CTETIEHU OKHUCIICHUS.
Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX BELIECTB —
rajJoreHoB. XMMUYeCKHe
CBOICTBa Ha IpUMeEpe XJI0pa
(B3auMoieiicTBUE C METAJUIaMH,
HeMeTaJllaMH, IeJI0YaMHu)




30.11

23. | Xmoposoaopoa. CossiHas YcTHbIN
KHCJIOTa, XUMHYECKHUE 0IIpoC;
CBONCTBA, ITOJIy4ECHHUE,
npuMeHeHue. Kauectsennas
peakius Ha XJIOPUI-UOHBI

24. | ®u3unooruvecKoe AeicTeue 6.12 Ycerubii
XJIOpa U XJIOPOBOJIOPOJA Ha 0IIpOC;
OpraHu3M 4eJIOBEKa.

Baxkneiimme Xinopuasl 1 UX
HaxO0JXKJICHHUE B MPUPO/JIC

25. | [Ipaktudeckas padorta Ne2. /.12 YerHbil
[Tonmy4yeHue CONITHON KUCIIOTHI, 0IIpOC;
n3yuyenue e€ cBoicTs.Pemenne IIpaxTrueckas
3a/1a4y Ha BBIYHMCIICHUS 110 paborTa;
YPaBHCHUSM XUMHUYECKHX
peaKuuii, €CJIM OJIMH pEareHT
JlaH B U30BITKE

26. | YpOK KOHTpOJISI 3HAHHHA 13.12 KontponpHas

pabora;

27. | O0mas xapakTeprCcTHKA 14.12 YcrHbii
sneMeHTOB VIA-rpynsbi. OIIpOC;
Oco0EHHOCTH CTPOCHHS aTOMOB
3THUX 3JIEMEHTOB, XapaKTepHbIE
JUIS HUX CTENEHU OKHCIICHUSI.

Crpoenue u ¢puznyeckue
CBOMCTBA MPOCTHIX BEUIECTB -
KHUCIIOPO/Ia U CEpHI.
AnnoTtponHbsie MOIU(pUKALIUN
KHUCITIOPO/Ia U CEpHI.
XHUMUYECKUE CBOUCTBA CEPBI

28. | CepoBo10pO, CTPOCHUE, 20.12 YcTHbII
buznuecKkue 1 XuMU4ecKue OTIpOC;
CBOMCTBA

29. | OKcHBI Cephl KaK 21.12 VcTHbIit
MIPEICTAaBUTENH KHUCIOTHBIX 0IIpOC;
okcu10B. CepHUCTast KUCIOTa

30. | CepHas kucioTa, GU3NIECKUe 1 2r.12 YcTHbII
XUMHYECKHE CBOMCTBA (001ITHE 0Ipoc;

KaK MpeACTaBUTENS Kilacca
KUCJIOT U crieruduyeckue),
npuMmeHenne. Cosn cepHoi
KHCIIOTBI, KAUECTBEHHAs
peakuus Ha cynb(haT-uoH




31.

XUMUYECKUE PEAKIINH,
JIeXKAIINEe B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda
ITOJTY4EHUS] CEPHOU KUCIIOTHI.
Pemenue 3aga4 Ha HAXOXKICHUE
MAacCOBOM JIOJIM BBIXO/1a
MPOJIyKTa

peaxkunn. Haxoxaenue cepsl u
€€ COCIMHEHUI B IPUPOJIE.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)KaroIEenl Cpeibl
COCTMHCHUSIMU CEPBI
(KUCTIOTHBIC JIOKTH,
3arpsi3HEHUE BO3IyXa U
BOJIOEMOB), CITIOCOOBI €ro
MPEAOTBPALLIECHUS

28.12

YceTHBIN

OTIpOC;

32.

OO6mras xapakTepucTuKa
3JEMEHTOB V A-TpyIIIbI.
Oco0eHHOCTH CTPOEHHUSI aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIE
JUIS HUX CTENEHU OKHCIICHUSI.
A30T, pacpocTpaHeHHE B
npupoje, Gpuznueckue u
XMUMHYECKHUE CBOMCTBA.

KpyrosopoT azora B npupoe

VYceTHBIN
o1Ipoc;

33.

YPOK KOHTPOJI 3HAHUI

KonTtposnpHas
pabora;

34.

AmMHaKk, ero ¢pusznveckue u
XMUMHUYECKUE CBOMCTBA,
IIOJIy4YE€HHUE U TIPUMEHEHHUE.
Conn aMMOHMS, UX PU3NUECKUE
U XUMHYECKUE CBOMCTBA,
npuMeHenne. KauecTBeHHast
peakius Ha HOHbl aMMOHUS

YcTHBIN
OIpoc;




35.

[Tpaktuyeckas padora Ne3.
HOJIy‘-IeHI/Ie aMMHaKa, U3y4CHUucC

€r0 CBOMCTB

[IpakTnueckas
paborTa;

36.

A3oTHas KucjoTa, eé
¢bu3nvecKkrne 1 XUMHUECKUE
CBOMCTBA (00IIKE KaKk
MIPEJICTAaBUTEINS KJIACCa KUCIIOT
u cnenuduyaeckue). HurpaTsl

YcTHBIN

OTIpOC;

37.

Hcnonp3oBaHue HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE
MUHEPaAJIbHBIX YIOOpEHUH.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKAIOLIEH CpeJIbl
COEJIMHEHUSIMU a30Ta
(KUCTIOTHBIC JIOKTH,
3arpsi3HEHUE BO3yXa, MOYBHI U
BOJIOEMOB)

YcTHBIN

OTIpOC;

38.

®docdop, amtoTponHbIE

Mo upukaruu docdopa,
¢buznyeckue 1 XuMu4ecKue
CBOMCTBA

VYcTHBIN

OTIpOC;

39.

Oxkcun pochopa(V) u
dbochopHas kucinora,
bu3nvecKue 1 XUMHUYECKHE
CBOWCTBA, MMOJTyYCHHUE.
KadecTBeHHast peakius Ha
dhocdar-noHsl

VYceTHBIN
0TIpoc;

40.

Hcnonws3oBanue docdaTtoB B
Ka4eCTBE MUHEPAIbHBIX
ynobpenuii. 3arps3HeHue
MPUPOIHBIX BOJIOEMOB
dbocharamu

YceTHBIN
OTIpoc;

41.

YPOK KOHTPOJIA 3HAHUI

KonTposbHas
paborta;




42.

Oxkcuppl yriaepojaa, ux
¢bu3nvecKkrue 1 XUMHUECKUE
CBOICTBA, (pr3HOIOTHYECKOE
JICHCTBUE HA )KUBBIE
OpraHu3MBbl, IOJy4YeHHE U
[IPUMEHEHHE. DKOJIOTHUECKHE
pOOJIeMBI, CBSI3aHHBIC C
okcusom yriepoaa(I1V);
THIIOTE3a III00aTbHOTO
MOTEIUICHUS KIINMAaTa,
MapHUKOBBIN 3 dexT. Yriepo,
AIJIOTPOTHBIE MOJU(PHUKAIUY,
pacrpocTpaHeHe B IPUPOe,
¢bu3nvecKre 1 XUMHUECKUE
cBOcTBa. AcopOuus.
Kpyrosopot yriepona B
IpUpO/Ie

YcTHBIN

OTIpOC;

43.

VronpHas KUCI0Ta U €€ COJIH,
uX (pU3UYeCcKre U XUMHYCCKHE
CBOWCTBA, MOJTYYECHUE U
npuMmeHenne. KauectseHHas
peakius Ha KapOOHAT-UOHBI.
Hcnons3oBanne kapOOHATOB B
OBITY, MEIUIINHE,
MIPOMBIIIJIEHHOCTH, CETECKOM

XO351CcTBE

VYcTHBIN

OTIpOC;

44,

[TpakTruueckas pabota No4.
[Tonyuenue yriekuciaoro rasa.
KauectBenHnas peakuus Ha
KapOOHaT-NOH

[IpakTnueckas
pabora;

45,

[lepBoHaYanbHBIC TOHATHUS 00
OpPraHUYeCKUX BEIIECTBAX KaK O
COCIIMHEHUSX YrIiIepoa:
0COOEHHOCTH COCTaBa U
CTPOCHUS

YceTHBIN
OTIpoc;

46.

[ToHsiTHE O OMOJIOTUYCCKH
Ba’KHBIX BCIICCTBAX: XUPAX,
6eJ'IKaX, yriesoaax.
MaTCpI/IaJ'H:HOC CIUHCTBO
OpraHu4Y€eCKux u
HCOPraHN4CCKUX COCIUHEHUI

YcTHBIN
01poc;




47.

Kpemnuid, ero ¢pusndeckue u
XUMHYECKHE CBOMCTBA,
MOJy4eHUE U IPUMEHEHUE B
anexkTponuke. CoequHeHus
KpEMHUS B TIPUPO/IE

YcTHBIN

OTIpOC;

48.

O6mue npeacraBiaeHus 00
okcuze kpemuusA(IV) u
KPEMHMEBOM KUCIIOTE.
CunukaTsel, X UCIIOJIb30BAHUE B
OBITYy, MEIUIIHHE,

MMPOMBIINIJICHHOCTH

YceTHBIN

OTIpOC;

49,

Baxneiimme ctpouTesbHbIe
MaTepuasbl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, JKeJIe300€TOH.
[Tpo6membr 6e30m1acHOTO
WCTIOJIb30BAHUS CTPOUTEHHBIX
MaTepHUaioB B MOBCEIHEBHOM

KHU3HHU

YceTHBIN

OTIpOC;

50.

[IpakTnueckas pabora Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 o teme «BaxkHelniue
HEMETAJUIBI M UX COCAUHEHUS

[TpakTnueckas
pabora;

51.

Ypoxk 06001IeHHS 1
CHCTEMATH3allNH 3HAHUN

VYceTHBIN
01Ipoc;

52.

YPpoK KOHTPOJIS 3HAHUI

YceTHBIN
01Ipoc;

53.

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
METaJVIOB Ha OCHOBAHHH MX
MOJIOKEHHUS B IEPUOIUYECKON
CHCTEME XMMHYCCKHUX
anemenToB /. 1. MenaeneeBa u
cTpoeHus atoMoB. CTpoeHue
MeTaJlJIoB. MeTainueckas
CBSI3b M METaJlJIMuecKas
KpHUCTaJUIMYECKasl pelérka

YceTHBIN
OTIpoc;

54,

DNEKTPOXUMHYECKUI PsiT
HaTPSHKCHUN METaJIOB.
dusnyeckre U XUMUYECKHE
cBolicTBa MeTaIoB. OO1IIe
CMOCOOBI TOJTYUEHUS METAJIJIOB

YcTHBIN
0Ipoc;




55.

IToHATHE O KOPPO3UH METAILIOB
1 OCHOBHBIE CIIOCOOBI 3aIIIUThI
OT KOPpPO3UHU

YcTHBIN

OTIpOC;

56.

Crnasel (cTasb, 4YyryH,
TIOPATIOMUHUN, OpOH3a), UX
IIPUMEHEHUE B OBITY U

IMPOMBIIIJICHHOCTH

YcTHBIN

OTIpOC;

S7.

IllenoyHbIe METAJIIIBI.
[TonoxeHne B nepuoaANYECcKOu
CUCTEME XMMHYECKHUX
anemeHToB JI. . Meneneena,
cTpoeHue aroMoB. Haxoxnenue
B npupoje. Puznueckue u
XUMHUYECKHEe CBOMCTBA (HA
IpUMepe HaTpUs U KaJus).
Oxcupl U TUIPOKCUIBI HATPUSI
n kanus. [Ipumenenue
LIEJIOYHBIX METAIJIOB U UX

COEIMHEHUH

YceTHBIN

OTIpOC;

58.

[IlerouyHO3eMEIBbHBIC METAILTBI
MAarHui u KaJIbI[ui, CTPOCHHUE
atomoB. IloJioxeHue B
MEePUOIUYECKOI CUCcTEME
XUMHUYeCcKuX daeMeHToB 1. Y.
Meunneneesa. Haxoxxnenue B
npupojie. Puznyeckue u
XUMHYECKHE CBOMCTBA.
Baxueiinue coenuHeHNA
KaJIbIHs (OKCH, TUAPOKCH]I,
COJIN)

VYceTHBIN
0TIpoc;

59.

Permtenne 3a1a4 Ha BEIYMCIIEHUS
M0 YPaBHEHUAM XUMHYECKUX
peaKIuii, €ClIi OJIUH W3
peareHToB JaH B U30BITKE UITU
COJIEPKUT IPUMECH; MACCOBOI
JIOJTU BBIXOJ1a TIPOAYKTA
peaxiuu

YceTHBIN
OTIpoc;




60. | XKécTkoCTh BOJIBI U CIIOCOOBI €& [TpakTrdeckas
ycTpaneHus. Beruncnenus no pabora;
YPaBHEHUAM XUMHUYCCKUX YerHbii
peaKkuuii, €CJii OJUH U3 OIIpOC;
peareHTOB JIaH B BUJIE BOJIHOTO
pacTBopa ¢ U3BECTHOM
MacCOBOM JOJIEH.

[Ipaktuyeckas padora Ne6.
JKEcTkocTh BOABI U METOJIBI €€
YCTpaHEHHS

61. | YpOK KOHTpOJIS 3HAHHHA KontponbHas

pabora;

62. | Amomunwii. [Tonoxenne B YcTHBIN
MIEPUOANYECKON CHCTEME OIIpoc;
XUMHUYeCcKnX deMeHToB 1. Y.

MeHnpeneeBa, CTpOCHHE aToMa.
Haxoxnenue B mpupose.
du3nYecKue U XUMHUICCKHE
cBoiicTBa. AM(poTepHbIE
CBOICTBa OKCUJA U TUJIPOKCH]IA

63. | XKeneso. [Tonoxenne B YcTHbIl
MEPUOIUYECKON CUCTEME 0TIpOC;
XUMHUYeCcKuX djaeMeHToB 1. Y.

MenneneeBa, CTpOCHHE aTOMa.
Haxoxnaenue B mpupoe.
Ou3nyecKkue U XUMHUIECKHe
CBOICTBa

64. | OkcHbl, TUAPOKCUIBI U COJTH VcTHBIN
xene3a(Il) u xemneza(I1l) OTIpoc;

65. | [IpakTudeckas padorta Ne 7. [IpakTuueckas
Pemenne skcriepuMeHTaNbHBIX paboTa;
3aja4 1o Teme «BaxHeitmue
METaJUIbI U UX COCTUHEHUS

66. | Ypok KOHTpOS 3HAHUIT KonTponbhas

paborta;




67.

[IpupoHbIE UCTOYHUKHU
YIII€BOJIOPOJIOB (YT OJIib,
MIPUPO/THEIN ra3, He)Th)
MPOIYKTHI UX TIepepabOTKHU, UX
pOJIb B OBITY U
npoMbliieHHocTy. HoBble
MaTepUajbl U TEXHOJIOTHH.
BemecrBa u matepuainsl B
MMOBCEAHEBHOM KU3HU
4YeJI0BeKa. XUMHUS U 310POBBE.
bezonacHoe ncnonb3oBaHue
BEIIECTB U XUMHUYECKHUX

peaxuuii B ObITY

YcTHBIN

OTIpOC;

68.

OCHOBBI HKOJIOTUYECKOM
IPAMOTHOCTH. XMMHUYECKOE
3arpsi3HEHUE OKPYXKarOIEen
Cpenpl, IPEeENTBbHO IOMyCTHMAsT
KOHIICHTPAIIUS BEIIECTB -
[TJAK). Ponps xumuu B perieHnu
AKOJIOTMYECKUX MpobieM

YceTHBIN

OTIpOC;

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1.Tabpuensu O. C. Xumust. 9 xnacce: yueOHUK i o0mieoOpazoBarenbHbix opranusamnuii / O. C. ['adbpuensn, 1.
I'. Octpoymos, C. A. CnaakoB. — M.: Ilpocsemienue, 2020
2. I'abpuensn O. C. Xumus. Terpaap ans 1a00OpaTOPHBIX OMBITOB M MPAKTUYECKUX paboT. 9 kiacc : yued.
nocobue it odeoopazoBarenbHbIx opranusanuii / O. C. I'abpuensa, U. B. Akc€nosa, U. I'. OctpoymoB. —
M.: Ilpoceemienne, 2020
3. T'abpuensa O. C. Xumwms. PabGodas Terpams. 9 kmacc : yde0. mocoOme it 00meoOpa3oBaTelbHBIX
opraam3anuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [Ipoceemienue, 2020

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA
1. Tabopuensu O. C. Xumua. Meroguueckoe mnocobue nans 8 Kkiacca: ydeO. mocobue ans

obmeoOpazoBatenbHbix opranuzanuit / O. C. T'abpuensn, M. B. Akcénoma, U. I'. OcrpoymoB. — M.:
[Tpocsemenue, 2020
2. Taopuensa O. C. Xumus. COOpHHUK 3amad | yhopaxkHeHWH. 9 wmacc : yuel. mocobue uIst

obmreobOpaszoBarenbHbix opranuzamnuii / O. C. I'abpuensn, U. B. Tpuryduak. — M.: IIpocsenienne, 2020

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://school-collection.edu.ru/collection/chemistry



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O TPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIMIA
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