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IHOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamMma 1o XuMuu JJ11 00yJaromuxcst 9 kimacca coctaBieHa Ha OcCHOBe TpeboBaHUH K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHUsl, C YIETOM pacrpeeI€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TpEeOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBJICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkke Ha OcHOBE [IprMepHON IporpaMMel
BOCIUTaHMsI 00y4aroIMXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Kosterun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XUMHUs» B JJOCTHIKEHHUE LIEJIeld OCHOBHOTO 0011ero 00pa3oBaHusi 00yCIOBICH
BO MHOTOM 3HAa4€HHEM XUMHYECKOI HayKH B TO3HAHUH 3aKOHOB IPHPO/IBI, B Pa3BUTHH IPOU3BOAUTEIBHBIX
cHJI 00IIEeCTBA U CO3/IaHMH HOBOM 0a3bl MaTepHAIbHOU KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUIEHUE MUPA, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPALEHUSIX SHEPTUU U 00 SBOJIOIIH
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMUMUS HAllpaBJieHa HA pellleHue II00albHbIX MPO0IEM YCTOHYUBOTO
Pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOIl, SHEPreTUUECKOM, MUILEBOM 1 9KOJIOTHYECKOl 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUS.

B YCJI0BUAX BO3pACTAOIICTO 3HAYCHUA XUMUH B ) KU3HU O6HI€CTBa CYIICCTBCHHO ITOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alvi OHO ABJIACTCA OAHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI I TPHOOpETEeHUsT OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpY’Karollel IpUpoIHOH cpeie, A1l TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHNUHN PA3INYHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE ABJSETCSA 0a30BbIM 10 OTHOILIEHUIO K CUCTEME O0LIEro
XMUMHYECKOro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peasIn3yeT MPUCYIIHE 00LeMy
XMMHUYECKOMY 00Pa30BaHUIO KIIIOUEBbIE [IEHHOCTH, KOTOPBIE OTPAXKAOT roCy1apCTBEHHbBIE, OOIIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTaHUS U
Pa3BUTHsI 00YUAIOIIUXCS CPEJICTBAMH YU4EOHOTO MpeaMeTa « XUMHUS».

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOSITENILHON yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATETFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIIICHUS,
3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPO/IbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHKE MIKOIHHUKOB.

Ha3BanHble HanpaBiieHUs] B 00y4€HUN XUMHU 00€CTIeUNBAIOTCA CIeU(UKOI coiepikaHus IpeIMeTa,
KOTOPBIH SIBJII€TCSI [I€AArOrMUECKH aJallTHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAyKHW XMMUU HA ONpe/IeIEHHOM
srane e€ pa3BUTHUA.

Kypc xumuu ocCHOBHOM HIKOJIBI OPMEHTHPOBAH HA OCBOEHUE 00YUarOIIMMKCS OCHOB HEOPTraHU4ECKON
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxaHue CKJIaIbIBACTCS U3 CUCTEMBI MIOHATUM O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TTOHSITHI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUHN 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEILIECTB B pacTBOpax. TeopeTnyeckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJTYUEHUS U3yUaeMbIX BEIICCTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢bopmupoBaHus y 00y4arOIIMUXCsl LEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHHMIO U METOJ[aM [O3HAHUs B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HOEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

K nHamnpaBieHuio nepBoCcTeNneHHON 3HAUMMOCTH NP pean3aiy 00pa3oBaTesbHbIX (PyHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYypHhl. 3a/1aya MpeAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIUid, a TaKkKe B GOPMUPOBAHUH M PA3BUTUU YMEHHUI U CIIOCOOOB JIEATEIbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ atum nienm n3ydeHust npeMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOTI'O 00111eT0 00pazoBanus. CeroaHs B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHMsI HAa pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIEKTa U 0011el KynbTypbl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOIHKATh CBOE 0Opa3oBaHUe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE TPUOOPEITH TaKue
LEJH, KaK:

(dbopMUpPOBaHNE UHTEIJIEKTYaIbHO PA3BUTOMN TMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOATEILHOMY MIPUHSITHIO PEIICHH, CIIOCOOHON aanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM
KU3HH,

HATPaBIEHHOCTh 00YYEHHUS Ha CUCTEMAaTHYECKOE MPUOOIICHNE YUAIIUXCs K CAMOCTOSATETHbHON



MO3HABATEIBHOM ESTETLHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOLTMM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
JesTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHLIMH ), UMEIOIIUX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

¢dopmMupoBaHnEe YMEHHN OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHUH 3HAHUHN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

¢dopmupoBaHue Yy 00yJaromuXcs TYMaHUCTHUECKUX OTHOIICHUH, TOHUMAaHHUS IEHHOCTH XUMUYECKUX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBALIUH K O0YUYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAaHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBO 1 XUMHYeCKas peakuus

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux anemMeHToB . . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KU,
KaJIBLIUS ¥ UX COCIMHEHUI B COOTBETCTBHHM C MOJIOKEHUEM 3JIeMeHTOB B [lepuoanyeckoii cucreme u
CTPOEHHUEM HX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXKyHAPOIHASL U TPUBUATIBHAS).
XHWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAILIUXCS K Pa3JINYHBIM KJlaccaM HEOPraHUYECKUX COECIUHEHHM,
TE€HETUYECKasl CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XuMHUECKUX peaklui Mo pa3IMyHbIM NPU3HaKaM (110 YUCIIY U COCTaBYy YYaCTBYIOIIUX B
peaKuu BElIeCTB, 0 TEIIOBOMY 3G (DEKTY, 10 U3MEHEHUIO CTENeHEeH OKUCICHUSI XUMUYECKHUX AJIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U IHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
yYpaBHEHUSI.

[ToHsTHE O CKOPOCTH XUMHUECKOH peakiuu. [TorsTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMHUIECKUX
peakuusx. [loHATHE 0 TOMOT€HHBIX M IT€TEPOreHHbIX peakuusX. [lIoHsATHe 0 XUMUYECKOM PaBHOBECHH.
@akTOpbl, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEaKLMH U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OaJJaHC OKUCIUTEIFHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBlIeHUE YPAaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJb30BaHUEM METO/1a
ANIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUUECKON TUCCOIMALIUU. DIEKTPOJIUTHI U HE- 3JIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMALMY BEIIECTB C PA3IMYHBIMU BUIAMU XUMUYECKOH CBsA3U. CTENneHb JUCCOLMAIIIH.
CunbHbIe U cradble JIEKTPOIUTHIL.

Peakuuu noHHOro ooMeHa. Y cloBus MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHBIE U COKPAIllEHHBIE
MOHHbIE YpaBHEHUs peaklinii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MpeACTaBIECHUN 00
ANEKTPOJUTUYECKOHN Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E CoMel.

XVMMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpua HaTpHs);
UCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakIuK OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IPOLECCa AUCCOLUALMY KUCIIOT, HIeJI0YeH U conen
(BO3MOYKHO HCIT0JIb30BAHHUE BUJICOMATEPHUAIIOB); IPOBE/IEHNE OTBITOB, MILTIOCTPUPYIOMIUX TPU3HAKU
NpOTEeKaHMs peaklnii HOHHOro oOMeHa (0Opa3oBaHUe OCajiKa, BbIJICIEHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
WUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakiiuu pa3ioKeHus,
COEIMHEHMS ); paclO3HABAHNE HEOPTraHMYECKHUX BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAKIUIl HA HOHBI;
pellIeHre IKCIEPUMEHTaIbHBIX 3a1a4.

HemeTa/jibl 1 HX COeIMHECHUSA

O61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIICHHUS.
Crpoenue u GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIAMH, HEMETAIlJIaMH, I1eI04aMu). Xj10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOICTBa, MOJydeHue, mpuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJIOPOia Ha OPTaHU3M
yenoBeKa. BakHelue XIopuasl ¥ UX HaX0XKIEHUE B IPUPOJIE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.



Crpoenue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOMHbBIE MOU(UKAITUH
KHCJIOPOJIa U CEPbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOeHUE, GHU3HUIECKUE M XUMHYECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XHUMHYECKHE CBOWCTBA (00IIHMe Kak MPEICTaBUTEINS Kacca KUCIIOT U crienupuueckue). XMMHYecKue
peaKIMH, JIeXKale B OCHOBE IPOMBILIEHHOI'O CIIoco0a MojryuyeHus cepHoil kucaotsl. [Ipumenenune. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUI B TIPUPOJIE.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLICH CPe/Ibl COSAMHEHUSIMH CePbI (KUCIOTHBIE TOXK/IH, 3arPsS3HEHUE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OO0mast xapakrepucTika 31eMeHToB VA-rpynmbsl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC CTCIICHH
OKHCJICHHSI.

A30T, pactpocTpaHeHue B IpUpoIe, PU3HMUECKUE U XUMUYECKHUe CBOHCTBa. KpyroBopot a3ora B mpupo/e.
AmMmMuak, ero (pu3nYecKre U XUMUYECKUE CBOWCTBA, OTy4YeHUe U npuMeHenne. Cou aMMOHHSI, UX
(bu3nuecKre U XUMUYIECKIE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAS
KHCJIOTa, e€ MoylydyeHne, GPU3nIecKue 1 XUMHUYECKHE CBOMCTBA (00IIHe KaK MPEICTaBUTENS KJlacca KHCIIOT U
cnenupudeckue). Micronap3oBaHue HUTPATOB M COJICH aMMOHUS B KAUECTBE MUHEPAIBHBIX YI0OpEHHIA.
XUMUYECKOE 3arps3HCHUE OKPYKAKOIIEH Cpeibl COSTUHEHUSMH a30Ta (KHCIOTHBIE TOKIH, 3arPs3HEHHUE
BO3/yXa, IIOYBHI U BOJIOEMOB).

dochop, ammorponHbie MogupUKamu hocdopa, PU3NIecKre U XUMHUIECKHE CBOCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpymibel. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHHSI.

Yraepon, aJuIoTPOITHbIE MOU(BUKAIIMH, PACTIPOCTPAHEHUE B IPUPO/IE, (PU3NUCCKHE U XUMHUUCCKUE
cBoiicTBa. Ancopbuus. Kpyrosoport yriepona B mpupoae. OKcusl yriaepoaa, ux Gpusnueckue u XUMUYeCKue
CBOWCTBA, JICHCTBUE HA )KUBBIC OPTAaHU3MBI, IOJIyYCHHE U IPUMEHEHUE. DKOJIOTHUECKUE TPOOIIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriaepoaa(lV); runoresa rimob6arbHOTO MOTEIUICHUS KIIMMaTa; ITAPHUKOBBIA 3 (DEKT.

VYronbHas KUCIOTa U €€ CONU, UX PU3NUECKUEe U XMMUYECKHE CBOWCTBA, MTOJyYeHHE U IIPUMEHEHHE.
KayecTBeHHast peakiyst Ha KapOoHaT-HOHBI. Vcnoabp30BaHne KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35ICTBE.

[TepBoHayanpHbIe MOHATHS 00 OPraHUYECKUX BELECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 9TaH,
STHWJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCyCHas KucioTa). MIx coctaB n xummuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: )KHUPaX, O€JIKax, YIIIeBOAAaX — U UX POJIM B )KU3HU YeJIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

Kpemuuii, ero pusndeckre u XMMHUECKHUE CBOMCTBa, oJlyueHue U npuMeHeHne. CoeTMHEeHUs! KPEMHMSI B
npupoae. O6uume npencrasinenus o0 okcuae kpemuus(1V) u kpemuueBoit kuciaore. CUIMKaThI, UX
HCIOJIb30BaHUE B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTU. BaskHeilne cTrpouTenbHble MaTepuaibl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [Ipo0ieMbl 6e30MmacHOro UCIOIb30BaHUS CTPOUTENBHBIX MAaTEpHAIIOB
B TTOBCETHEBHOM JKU3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTraHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MIPOBEJICHUE KaU€CTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJI0IEHUE PU3HAKOB UX MPOTEKAHMS; OIBITHI,
oTpakaromue GU3nIecKue 1 XMMUYECKHe CBOMCTBA raJIOr€HOB U UX COEIMHEHUH (BO3MOMXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3iamMu
cephl U €€ COeMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); HAaOII0A€HUE ITpoLiecca
oOyriMBaHMs caxapa Moj JAeicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4€HNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha cyab(haT-HOoH U
HabJt0/IeHue pU3HaKa e€ MpOoTeKaHus; 03HaKOMJIEHHE C (PU3NYECKUMU CBOWCTBaMU a30Ta, pochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHaKa; POBEJCHHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocaT-noH U U3ydeHne NPU3HAKOB UX MPOTEKaHUs,
B3alMO/ICIICTBUE KOHLIEHTPUPOBAHHON a30THON KHCJIOTHI C MEABIO (BO3MOYXHO HCIIOJIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEHIETOK anmasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C MPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YyCTPOMCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOOMpaHue, paclio3HaBaHNE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO rasa; poBEIECHNE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHON NPOMBIIIEHHOCTH; PEIIEHNE 3KCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajuibl M HX COeAUMHEHUS

OO01mas XxapakKTepuCcTUKa XUMHYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUHU UX TIOJIOKCHUS B
[Tepuoauueckoii cucreme xumuueckux 3yemMeHToB 1. 1. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTasuioB. MeTrayuinueckasi CBA3b U METANIMUECKasi KPUCTAINIMYECKAs pelETKA. DICKTPOXUMUYECKUN P
HanpspKeHUH MeTarioB. GU3NYecKue U XUMUYECKHe CBOMCTBA MeTa/uioB. O01Ire criocoObl MoTydeHus
MeTasuioB. [ToHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

IIlenounble MeTaibl: os1okeHue B [leproanueckon cucreme xumuueckux iemeHToB /. . Menneneesa;
CTPOEHHE UX aTOMOB; HaXO0KJIeHUE B Npupoze. Puznueckrue 1 XMuMUYECKHE CBOMCTBA (Ha IpUMepe HaTpus U
kanust). OKCUIbI U THAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne eI0YHbIX METAJUIOB U UX COEIMHEHUH.

[IlenoyHO3€EMENBHBIE METAIIBI MArHUHM U KaJIbLUI: 1I0J105KeHue B [lepuonnyeckoil cucteMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpo€HHE X aTOMOB; HAX0XACHHUE B ipupoae. Pusndeckue 1 XUMUYECKUE
CBOMCTBAa MarHus U Kayiplius. BaxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKEcTKoCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHMUSI.

AntoMmunuit: nonoxxenue B [lepuoanueckoit cucreme xumuyeckux snemeHToB . Y. Menneneena;
CTPOCHHE aTOMa; HaXxOKIACHHE B pupoae. PU3NYecKre U XUMHUYECKHE CBOMCTBA alOMUHUS. AMGPOTEpHBIC
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemeHToB /1. 1. MenneneeBa; ctpoenue
aToMa; HaxoXxJaeHue B mpupoae. dusndeckrne u XUMUYECKHE CBOMCTBA xkene3a. OKCHUIIbI, THAPOKCHIBI U COJIU
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XUMUYECKUH SKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PH3UYECKHUMH
CBOMCTBaMMU; U3yUYCHHE PE3YIHTATOB KOPPO3UH METAIIOB (BO3MOXHO HMCIOJIb30BaHNE BUIEOMATEPHUATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIA KAJIBITUS M HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB MKECTKOM BOJIBI; MTPOLIECCa TOPEHUs Kelle3a B KHCIOpOo/Ie
(BO3MOYKHO HCITOJIb30BAHHUE BHICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKIIHI HA HOHBI
(MarHus, Kanblvs, aTloMUHUS, nuHKa, xkeneza(ll) u xenesza(lll), menu(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMU HATPHS, KAJIHS U KaJIbIHs (BO3MOXXHO UCTIOIh30BAHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHIIe MeTaTbl U UX COCTMHCHUSD).

XuMus M OKpYyKamoLas cpeaa

Hosblie maTepuaibl U TeXHOIOTHU. BelecTBa 1 Matepuabl B TOBCETHEBHOM KU3HU YeNlOBEKa. XUMHUS U
310poBbe. bezonacHoe NCoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOTaX U OTpaBlieHUsIX. OCHOBBI DKOJIOTHYECKOW TPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHUE
OKpYy»Karollen cpeasbl (mpenenbHas nonycrumas konueHntpanus semects — [1JIK). Poxas xumun B perienun
HKOJIOTHUECKUX TPOOIEM.



[IpupoaHbIE HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIAHBIH ra3, He(Th), IPOAYKTHI HX MepepabOTKH, UX
POJIb B OBITY U POMBIIUIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: U3yd4eHUE 00pa3I[0B MaTepUANIOB (CTEKIIO, CIUIABBI METAJIIIOB, TIOJMMEPHBIE
MaTEepUaIbl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U MOHATHUH, ABJISAIOIUXCS CUCTEMHBIMU JJIS
OTJIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIa. Peanu3anus MeXIpeAMETHBIX CBA3CH NIPU U3yYECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIIETCS YEPE3 UCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHbIX IOHITHH, TaK U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKalus, NepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOIEIIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MAaTEepUaJIbL.

®dusnka: Matepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOMbI, PAIMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsil, IPOBOJIHUKH, TOTYIIPOBOIHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
TeJo, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAITHYECKAS PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIMIMHBI, CIIMHUIBI U3MEPEHUS, KOCMHYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IHI,
Comnnre.

Buonorus: porocuntes, npixanue, Onochepa, IKOCUCTEMa, MUHEPATBHBIE YIOOPEHUS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOIIAEMEBIE, TOTUINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 Ki1acce HaIlpaBiIeHO Ha JOCTH)KEHUE 00YyYaIOIIMMUCS JINYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX PE3y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMHUU B €IUHCTBE y4eOHOW U BOCIIUTATENbHOM JiesTenbHOCTH OpraHu3aiy B COOTBETCTBUU C
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BJaJIETh
JIOCTOBEPHOH MH(OPMAITUEH O TIEPEOBBIX TOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOHN U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBATCJIbHBIX 3a/1a4, BBINIOJIHCHUH XUMHYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘-I€6HI)IX ITPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3AUMOCBSI3IX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYEHUIO U MTO3HAHUIO, JIF0O03HATEIPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUsl HEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XMMHUYECKMMH BEIIECTBAMH B OBITY M pealibHOU KU3HH,

TpyaoBoro BocnuraHus
8) nHTepeca K MPaKTUYECKOMY U3YUEHHUIO podeccuii U Tpyna pa3IuyHOro pojaa, yBaXKeHUE K TPYLy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHANBUIYAIEHOW TPAEKTOPUH MPOJIOKEHUS 00pa30BaHUS C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATEHOM IEATEIILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHHI; TOTOBHOCTH aJJAITUPOBATHCS B
npoheCCHOHATILHOM Cpejie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) crtocoOHOCTH TPUMEHSTH 3HAHUS, TIOJy4aeMbIe TIPH U3YUCHUH XUMUH, JUISl PEIICHUS 33]1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MyTel UX PELICHHs TOCPESACTBOM METOI0B Xumuu; 11)
9KOJIOTUYECKOT'O MBIIIICHHSI, YMEHUS PYKOBOJICTBOBAThHCSI UM B ITO3HABATEIIPHOM, KOMMYHUKATUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHble AelicTBUS (IT03HaBaTEIbHbIE, KOMMYHUKAaTUBHbIE, PETYJISITUBHBIE), KOTOPbIE 00ECIIEUNBAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpeI{MeTHHe pPE3yIbTaTbl OCBOCHUA 06p330BaTCJ'IBHOI71 IporpaMmebl 110 XUMHUHU OTPAXKAIOT OBJIAACHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIMH JIOTHYeCKUMU JAeHCTBUAMH

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACJIBHBIX q)aKTOB n HBHeHHﬁ; BBI6I/IpaTB OCHOBaHMUA
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaHOrI/IH); JA€JIaTb BBIBOAbI N 3aKJIIFOUYCHMU;

2) YMCHHUEM IIPUMCHSATDH B IIPOUCCCC MMO3HAHUA IMOHATHUA (HpeI[MeTHBIe u MeTaHpeI{MeTHHe),
CUMBOJIMYCCKHUC (3HaKOBLIe) MOZCIIU, UCITOJIB3YEMbIC B XUMHU, HpeO6pa3OBLIBaTL HIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHYECKHUM 3HAK (CI/IMBOJ'I BHeMeHTa), XUMHUYCCKas (popMyna 151
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATDH O6IJ_[I/IC 3aKOHOMCPHOCTHU, IPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BAPpHAHTOB PCUICHUA, BLI6I/IpaTB HanOoee MOAXOISIIUN C y‘{éTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM HUCITOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUS, a TAKIKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yYMEHHUeE Ha0II01aTh 3a X0JI0M MPOIlecca, CAMOCTOSTEIbHO IPOTHO3UPOBATh €T0 PE3YNbTaT, HOpMyITUpOBaATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(GOPMALIUIO PA3IUYHbBIX BUJOB U (hopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEeHHEM IPUMEHATDH Pa3IMuHbIe METO/IbI U 3alPOCHI IIPU MOUCKe U 0TOOpe nHpOpMaIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHITOJHEHHUS Y4eOHBIX U TIO3HABATENbHBIX 3a/1a4 Onpe-
NeNEHHOTO TUIIA; MPUOOPETEHNE ONbITa B 00JIaCTH UCIIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJILHYIO (pOpMY TpesicTaBiIeHHs] HHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCIOIb30BaTh U AaHATTU3UPOBATH B MIpOIlecce YUeOHOM U HCCIeI0BaTeNIbCKON AeSITETbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ THAJIOTA H/HIN TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(bopMyITHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS TPEJIOKCHHOM 3a/1a4u;

9) npuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIIbTATOB BHIMOJIHEHUS XUMHUECKOTO IKCIICPUMEHTA
(;1abopaTopHOro OMmbITa, TA00PATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATEJILHON U HCCIE10BAaTENIbCKON
NesTeIbHOCTH MIPU PELIEHNH BO3ZHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTIaCOBAaHUS
no3uuui (06cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS COBMECTHBIX JeHCTBUI,
OTIpeJieNIeHUe KPUTEPHUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U 1p.);

YHuBepcalbHBIMH PeryJsTHBHBIMH 1eiCTBUSIMU

11) ymeHHEM CaMOCTOSATENHLHO ONPEEIATh IENH eATeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBIMOJIHEHUU 33JJaHUN C YUETOM MOJTYYECHUS
HOBBIX 3HAHUHM 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYYEHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM UCTIOIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjiaraéMble B YCIIOBUM 3a1aHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOCHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BBIJCIISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, cTIeU(pUIECKUE TSI IPEIMETHON 00JaCTH «XHUMHUS», BUABI JEATEILHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



IIpeaMeTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD y 00YHAIOLIUXCSI CIEAYIOIIUX
YMCHMM:

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLIECTBO, CII0AKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKas peaKiusi, XAMHYECKast CBA3b, TEIIOBOHM 3(h(eKT peakinu, MojIb, MOJSPHBIA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJln3aTop, XAMHUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOIIHS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOpPPO3Usl METAJIOB, CIUJIaBbl; CKOPOCTh XUMUYECKON pEAKLUHU, IPEAEIBHO JI0IYCTUMAasl KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUUECKHMX MOHATHH (CM. 11. 1) U IPUMEHSITh 3TH MOHATHUS
IIPY OIIMCAHUM BELIECTB U UX IPEBPAIICHUN;

3) ucnonvzosames XUMUIECKYIO CHMBOJIMKY JJIs1 COCTaBJICHHS (DOPMYIT BEIIECTB M YPABHEHUH XMMHUUECKHX
peaKuuii;

4) onpedensimp BaJCHTHOCTDb M CTCIIEHb OKMCICHUS XUMUYECKUX DJICMEHTOB B COSAMHEHHSX PA3IUYHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAIJINYECKAasi) B HEOPraHUUECKUX COSAMHEHUSIX; 3apsil HOHA 110 XUMUYECKOM
bopmyIie; xapakTep cCpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmoicn [lepuoandeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPUPOBATH €ro IIOHUMAaHHUE:
OIKCHIBATh U XapaKTepu30oBaTh Tabauunyto hopmy lleproanueckoil cucTeMbl XUMUYECKHX AJIEMEHTOB!
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y», Mansie u
OoJbIIE IEPUO/IBI; COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOINIECKOM TaOJIUIIE, C YUCIIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi siipa, 0011ee Ynucio
AJIEKTPOHOB U PACHpPEICIICHHE UX MO IEKTPOHHBIM CII0SIM); OOBACHATH OOIIHEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COEAMHEHMI B IIpe/iesiaX MaJlbIX MEPUOAO0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTy, 0 U3MEHEHUIO CTeNeHel
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) OOIIKE U CrICM(PUUSCKIE XMMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPK/IAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmaensime ypaBHEHHS SIICKTPOIUTHUECKON TUCCOIUAIIMN KUCIIOT, [IET0YEH U COJIEH; TTOJTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKIMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIMi, MOITBEPKIAI0IIUX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEITLHO-BOCCTAHOBUTEIBHBIX PEAKIIUiT TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUSI
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBHUSIX;

11) ebiuucrsames OTHOCUTENBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOIIO
XUMHUYECKOT0 3JIEMEHTA 10 (opMyJie COeIMHEHUS; MAaCCOBYIO JOJII0 BEIIECTBA B paCTBOPE; MPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peaKIuu;

12) credoeams mpaBuiIaM MOJIb30BaHUS XUMHUYECKOH MOCY/I0H 1 JTaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
mpaBUJIaM 00OpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHE 110 BBIITOJIHEHUIO Ta00PaTOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KaUECTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CylIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 U CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHBIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIECHHBIH).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHoBanue pa3ienoB u tem | KonmyecTo yacoB Hara Buasl nesiteIbHOCTH Buael, popmbl | DiIeKTPOHHBIE

n/m | IporpaMmsbl U3yYeHHS KOHTPOJIS (mdposbie)

BCEro | KOHTPOJbHbIE | MPAKTHYeCKHe o0pazoBaTelbHbIe
padoThI padoTsI pecypest

Paznen 1. BemiecTBO M XMMHYeCKHe peaKIuu

1.1. | loBTOpeHue u yrayoienue 5 0 0 07.09.2022 | XapakTepu30BaTh XUMUYECKHE JIEMEHTBI IEPBIX TPEX IEPUOIOB, KAUs U Kanblus 10 uX | YCTHBbIA ompoc; | http://maratakm.narod.ru
3HAHUIi OCHOBHBIX Pa3Je/0B 21.09.2022 | nonoxenuto B Iepuonuueckoii cucreme . M. Menzeneesa; Caiit «Mup XUMHI»
Kypca 8 kiacca KitaccudurmpoBats 1 Ha3bIBaTh HEOPraHHYECKUE BEIIECTBA H3YUCHHBIX KIIACCOB; http://webelements.narod.ru

OnuckiBaTh 001IME XMMUYECKHE CBOHCTBA BEILECTB Pa3IMUHBIX KJIACCOB, IOITBEPKIATh IMonynspHas 6ubanoTEeKa
CBOJCTBA IPUMEPAMH MOJIEKYJISIPHBIX yPABHEHNI T XUMHYECKHX PEaKLHil; XHMHYECKHX JJIEMECHTOB
Omnpeznensats BUJ XMMUYECKOH CBA3H U TUII KPHUCTAIUIMYECKOH PELIETKU BELIECTBA;

TIporHO3MpoOBaTh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI;

BbicTpanBath pa3BEPHYTHIC IMCBMEHHBIC H YCTHBIE OTBETHI C ONOPOI Ha HH(OPMALIHIO 13

y4eOHHKa U CIIPABOYHBIX MATEPUANIOB, TPAMOTHO HCIIOJIB30BATh H3YYCHHBII MOHITHHHBIN

arnmapar Kypca XUMHH;

Hcnonb30BaTh MPY BBIIOIHEHUH Y4eOHbIX 3a/[aHHIl U B IPOLIECCE HCCIIEI0BATEIbCKOM

IesITEIbHOCTA HAay4HO-TIONYJIIPHYIO JIUTEPAaTypy XUMUYECKOTO COASPKaHNUsI, CIIPABOYHBIC

Matepuaisl, pecypcsl MHTEpHETA;

1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH 4 0 1 23.09.2022 | PackpbIBaTh CMBICI U3y4aeMbIX MOHSTUN U IIPUMEHSTH TU [IOHATHSA IPH ONMCAHUK CBOMCTB | YCTHBIA ompoc; | http://maratakm.narod.ru

XHMHYECKHX peaKiuii 05.10.2022 | BerecTs 1 UX MPEBpALICHUI; IMucemenHsIi Caiit «Mup XUMHIDY
KrnaccudurmpoBats XUMUYECKHE PEAKIIMH 110 PA3TMYHBIM IPU3HAKAM; KOHTPOJIb; http://webelements.narod.ru
VcTaHaBIMBaTh 3aBHCUMOCTH CKOPOCTH XUMHYECKOI PEaKI[Hi OT Pa3IHIHbIX (haKTOPOB; IpaxkTiyeckas IMomynsapHas 6ubIHoTEKA
TTporHO3MpOBaTh BO3MOXXHOCTH IIPOTEKAHNST XUMHYECKHX [IPEBPAILCHAN B Pa3IHIHBIX pabora; XAMHYECKHUX JIEMEHTOB
YCIIOBHSIX;

OnpeznensaTs OKUCIUTENb ¥ BoccTaHOBUTENb B OBP;

CoCTaBIATH ANEKTPOHHBIH OaTaHC peaKiuu;

TIpoM3BOANTH BBIYMCIICHHUS 110 XUMHIECKAM YPaBHEHHUSIM;

BbicTpanBath pa3BEPHYTHIC MICHMEHHBIC M YCTHBIE OTBETHI C ONOPOI Ha HH(OPMALIHIO 13
y4eOHMKA U CIIPaBOYHBIX MaTEPUANIOB, TPAMOTHO MCIIOIB30BATh H3YUCHHBII MOHATUHHBINA
armapar Kypca XUMHUH;

Hcnonb30BaTh MPH BBIMOTHEHUH Y4EOHBIX 3aJaHHIl U B IPOLIECCE HCCIIEI0BATEIbCKOI
JesITeNIbHOCTH Hay4YHO-TIONYJISIPHYFO JINTEPAaTypy XMMHUUYECKOTO COIepKaHusl, CIIPaBOYHbBIE
MaTepuaisl, pecypcsl UHTepHETa;

1.3. | DaekrponnTHyecKkas 8 1 1 07.10.2022 | PackpsIBaTh CMBICI U3y4aeMbIX MOHSTHH, 8 TAKXKE CMBICI TEOPUH DIIEKTPOITUTUYECKON Verusiid onpoc; | http://maratakm.narod.ru
auccounanusi. XuMHYeCKHe 09.11.2022 | pucconmanmu; TIucbMeHHEBII CaiiT «Mup XUMUR»
peaxiuu B pacTBopax OOBSICHATH IPUYHUHBI HIIEKTPOIPOBOIHOCTH BOIHBIX PACTBOPOB; KOHTPOJIb; http://webelements.narod.ru

CocTaBisiTh ypaBHEHHS AUCCOLMALINN KHCIIOT, IIENI0YeH U colell, moiHble U cokpauiénusie | KoHTponbHas [MonysipHast GuboTeKa
WOHHBIE YPaBHEHUs XHUMHUYECKHX PeaKiHii HOHHOTO 0OMeHa; pabora; XHUMHYECKHX 3JIEMEHTOB
InaHUpOBaTh U OCYIIECTBISITH Ha MPAKTUKE XMMHUUYECKHE IKCIIEPHMEHTBI, IPOBOUTD IpakTuyeckas

HaOIIFO/ICHHS, JIENaTh BBIBOJIBI 110 PE3yIbTaTaM SKCIIEePUMEHTa; pabora;

CneoBath npaBuiaM 0€30MacHOM pabOTHI B 1Ta00OPATOPUH TIPU UCTIONB30BAHUI
XUMHYECKOIT TOCY Bl 1 000pyI0BaHHUS;

ITpon3BOAUTS BHUKCICHHS 10 XUMHUCCKHM YPABHEHHSM;

BbicTpanBath pa3BEpHYTHIC MHCBMEHHBIC U YCTHBIC OTBETHI C OMOPOIl Ha MH(POPMALIHUIO U3
y4eOHUKa U CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO HCIIONb30BaTh H3yUCHHBIH OHATHHHBIHA
anmapar Kypca XUMHH;

Hcrnonb30BaTh MPH BBIMOTHEHUH Y4eOHbIX 3aJaHHIl U B IIPOLIECCE HCCIIEI0BATEIbCKOM
JesTeNbHOCTH HayIHO-TIOMYIIAPHYIO TUTEPaTypy XHMHIECKOTO COEPIKAHMUS, CIIPaBOTIHbIC
MaTtepuasl, pecypcsl MHTEpHETA;




Hroro no pazaery

El

Pa3znen 2. HemeTaswabl M HX COeTHHEHUST

2.1

O01mas xapaKTepUCTHKA
Xumuveckux 3jementoB VIIA-
rpynnsl. ['anorenst

11.11.2022
23.11.2022

OOBACHATb 001IE 3AKOHOMEPHOCTH B M3MEHEHHHU CBOHCTB HEMETAIUIOB U MX COCIMHCHMUI B
pefenax MalbIX HepHOIOB U IIaBHBIX MOArpymI [leproandeckoil CHCTeMBI XUMHYECKHX
3JIEMEHTOB C y4ETOM CTPOCHHUS HX aTOMOB;

Xapaktepu3oBath GHU3NYECKUE U XUMHYECKHE CBOMCTBA MIPOCTHIX BEI[ECTB [AIIOrCHOB (Ha
IpEMepe XJI0pa) U CIOKHBIX BEMIECTB (XJIOPOBOLOPO/IA, XIOPHIA HATPUSL), CIIOCOOBI HX
HOJTy4CHHUs], IPUMEHEHUE U 3HAYCHUE B IPUPOJIC M KU3HHU YEIIOBEKa;

OmnpenesTs ranoreHua-HOHbL B PaCTBOPE;

I1naHupoBaTh U OCYIIECTBIIATH HA IIPAKTHKE XUMUYECKUE IKCIIEPUMEHTBI, IPOBOAUTH
HaOIOIeHN S, IeNIaTh BBIBOJIBI 110 Pe3yIbTaTaM YKCIIEPHMEHTA;

CrenoBath npaBuiam 6e30MacHOl paboThI B 1a00paTOPUH MPH HCIIOIb30BAHUH
XUMHYECKOIT TOCy bl ¥ 000pyIOBaHHUS;

BrlicTpanBath pa3BEpHYTHIE MHCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOi Ha HH(YOPMALHIO U3
y4eOHUKA U CIIPAaBOYHBIX MAaTEPHAIOB, IPAMOTHO HCIIOIb30BaTh N3YUCHHBIN MOHATUIHbIH
anmapar Kypca XUMHH;

Hcnonb30BaTh MpY BBIIOIHEHUH Y4€OHbIX 3a/[aHHIl U B IPOLIECCE HCCIIEI0BATEIbCKOI
JeSTeNbHOCTH HayYHO-TIOMYJIAPHYIO JTUTEPaTypy XHMHYECKOTO COZIePIKaHHUs, CIIPaBOYHbIE
Matepuaibl, pecypcsl MHTEpHETa;

VYecraelii onpoc;
ITucbMenHsIit
KOHTpOJIb;
IIpakTnyeckas
paborta;

http://maratakm.narod.ru
Caiit «Mup XumMun»
http://webelements.narod.ru
IMomynspHas 6ubmmoTeKa
XUMHUYCCKHX DJICMCHTOB

2.2.

O0mas XxapaKTepuCTHKA
XHMHYECKHX 3J1eMeHToB VIA-
rpynnsl. Cepa u eé coeluHeHust

25.11.2022
09.12.2022

OOBSCHATH 00K 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB d11eMeHTOB VIA-Tpynms! u ux
COCIMHEHHH ¢ yIETOM CTPOCHUS UX aTOMOB;

Xapaktepu3oBaTh GH3MUECKUE U XMMHYECKUE CBOMCTBA IPOCTOrO BEIIECTBA CEPbI U €&
COeIMHEHHH (CepOBOIOPO/Ia, OKCHIOB CEPBI, CEPHOU KUCIIOTHI, CYIb(aTOB), CIIOCOOBI HX
TIOJyYeHNsI, IPUMEHEHHE W 3HAYCHHE B IPUPOJIC H KU3HH YEITOBEKa;

Omnpezensats HaNU4YKE CyNb(aT-HOHOB B PaCTBOPE;

OOBSICHATD CYITHOCTH KOJIOTHYECKHX ITPOOJIEM, CBS3aHHBIX ¢ epepabOTKOH coeTHHEHHIT
CepBl;

ITnaHnpoBaTh M OCYIIECTBIATE Ha IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, TIPOBOJUTE
HaOMI0eHNs, IeNIaTh BBIBOJBI 110 Pe3yIbTaTaM KCIIEPUMEHTa;

CrneztoBaTh TpaBmiIaM 6€3011acHOI PabOTHI B JIAOOPATOPHH MPU HCTIONB30BAHUH
XUMHYECKOIl TOCy bl ¥ 000pyI0BAHHUS;

ITpon3BoAUTH BHIYKUCICHHUS 10 XUMHIECKHM YPABHEHHSM;

Vcrnonp30BaTh IPH BBINOIHEHUH YIeOHBIX 3aJaHUH TEKCTH Y4eOHNKA, CIPAaBOYHBIC
marepuansl (ITepuoauyeckyro cucremy xumnueckux snementoB /1. . Menzneneesa,
TabJNIly PAaCTBOPUMOCTH KUCIIOT, OCHOBAHUH U colieil B BOJie, SIIEKTPOXUMUUECKUH Psift
HaINpsOKEHUH METaJIoB);

Vcronp30BaTh MU BBHIMOIHEHUH YIEOHBIX 3aJaHHI U B IIPOLIECCE HCCIIEI0BATEIbCKOM
JeSTeNbHOCTH HayIHO-IIOMY IAPHYIO TUTEPaTypy XHMHIECKOTO COEPIKAHMS, CIIPaBOTHbIE
MaTepHabl, pecypchl MiHTepHeTa;

YerHslii onpoc;
TTuceMeHHbII
KOHTPOJIb;

http://maratakm.narod.ru
Caiit «Mup XuMHI»
http://webelements.narod.ru
[onynspHas 6ubanoTexa
XUMHYECCKUX 3JICMCHTOB




2.3.

O0mas xapaKkTepHCTHKA
XUMHYECKHX 3JIeMeHTOB VA-
rpynmnsl. A30T, pocdop U ux
coeTHHeHHsI

14.12.2022
11.01.2023

OOBACHATH 00IIME 3AKOHOMEPHOCTH B M3MEHECHHHU CBOHCTB 371eMEHTOB VA-TDYIIIIBI M HX
COCIUHEHHH C y4ETOM CTPOCHHUS HX aTOMOB;

XapakTepu3oBaTh (PU3MUYECKUE U XMMHYECKUE CBOICTBA IPOCTHIX BEIIECTB a30Ta U
Gbocdopa 1 ux coequHeHuH (aMMuaKa, coJeii aMMOHWS, a30THOH KUCIIOTBI, HUTPATOB,
okcuna pocpopa(V) u pochopHOii KUCIOTHI, HochaToB), CIOCOOBI UX TOTYyUCHHS,
HPUMEHEHHE U 3HAYCHHE B IIPUPOJIE U KM3HH YEJIOBEKa;

OmnpenensaTs HOHBI aMMOHHS U (pocaT-nOHBI B pPacTBOPE;

OOBACHATb CYIIHOCTb SKOJIOTMYECKUX IPOOIIEM, CBA3AHHBIX C HAXOXKICHUEM COCIMHEHHIT
a3oTa u ocdopa B OKpysKaromel cpexe;

I1naHupoBaTh U OCYIIECTBIIATH HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTBI, IIPOBOJUTH
HaOIOeHNS, IeNIaTh BBIBOJIBI 110 Pe3yIbTaTaM YKCIIEPHMEHTA;

CrnenoBats npaBuaaM 6e30MacHON paboThI B 1a00PaTOPUH IIPH HCIIOIE30BAHUH
XHUMHYECKOH HOCY/Ibl U 000pyIOBaHHS;

ITpon3BOANTE BRIYMCICHHS 110 XUMHYSCKHM YPABHEHHSIM;

Vcrionp30BaTh NPy BHIIOJIHEHUH YYEOHBIX 331laHUI TEKCThI y4eOHUKA, CIIPAaBOYHbIE
MaTepHabl (IepPHOANIECKYI0 CHCTeMY XUMHIYecKHX dnemeHTtoB JI. 11. Menneneesa,
TabIMIy PAaCTBOPHMOCTH KHCIIOT, OCHOBAHUH U COJIEH B BOJIE, SIEKTPOXUMUYECKUN P
HaNpsHKCHUIT METaJlIoB);

Vcrnonp30BaTh IPH BBINOIHEHUH YIeOHBIX 3aJaHHI U B IIPOLIECCE HCCIIEN0BATEIbCKOH
JESTENbHOCTU HAay4HO-TIONMYJIAPHYIO JUTEPAaTypy XMMUYECKOT0 COACPIKAHNUS, CIIPABOYHbBIE
MatepHabl, pecypchl HTepHeTa;

YcrHelii onpoc;
IuceMenHsIi
KOHTpOJIb;
IIpaxkTnyeckas
paborta;

http://maratakm.narod.ru
Caiit «Mup XuMun»
http://webelements.narod.ru
IMomynspHas 6ubmHoTeKa
XUMHUYCCKHX DJICMCHTOB

2.4.

O0mas xapaKTepUCTHKA
XHMHYECKHX 3J1eMeHToB IVA-
rpynnsl.

Yriepon u KpeMHHIE H HX
coeHHEeHHst

13.01.2023
08.02.2023

OObACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOKMCTB 351eMeHTOB |V A-rpynmsl u ux
COEIUHEHHH ¢ y4ETOM CTPOEHHUS HX aTOMOB;

Xapaktepu30BaTh (pH3HYECKUE U XMMHYECKUE CBOICTBA IPOCTHIX BEIIECTB yIIIepoaa U
KpeMHUS 1 UX COeAHHEHUH (OKCHIOB yraepoa, yrolbHOH KUCIOThI, KapOOHATOB, OKCUIA
KpeMHUs, KPeMHHEBOH KHCIIOTBI, CHIUKATOB), CIIOCOOBI UX MOTy4eHHs, IPUMEHEHUE U
3HAaYEHHE B IPUPOJIE U KU3HH YETOBEKa;

Onpenensts kKapOOHAT- U CUINKAT-HOHBI B PaCTBOPE;

OOBACHATB CYITHOCTB SKOJIOTUYECKHX TTPOOIIEM, CBSI3AHHBIX C HAX0XKICHHEM YTIIEKHCIIOr0
ra3a B OKpYyXaromei cpese;

WmmrocTprpoBath B3aHMOCBA3b HEOPIaHMUECKIX COSAMHEHHIT yTIeposa 1 OpraHHIecKHX
BEIIECTB;

ITnarMpoBaTh M OCYIIECTBIIATH HA MPAKTHKE XMMUIECKHE SKCTIEPHIMEHTBI, IPOBOJUTH
HAOITFO/ICHNS, JIENaTh BBIBOJIBI 110 PE3YIIbTaTaM IKCIIEPHUMEHTa;

CrneztoBaTh TpaBmiIaM 6€3011acHOI PabOTHI B JIAOOPATOPHH MPU HCTIONB30BAHUH
XHUMHYECKOH MOCY/IbI M 000pyI0BaHHS;

Hcrnonb30BaTh TPH BBINOJTHEHUH YYEOHBIX 33/[aHHil TEKCTh y4eOHHKA, CIIpaBOYHBIE
matepuansl (ITepuoguaeckyro cucremy xumudeckux snementos J[. M. Menneneesa,
TaOJUIly pACTBOPUMOCTHU KUCJIOT, OCHOBAaHHHU U COJEH B BOJIE, SIEKTPOXUMUUECKUN DS
HaINpsOKEHUH METaJIoB);

Hcrnonp30BaTh IpH BBHINOMHEHHH YIeOHBIX 3aJaHHUI U B IIPOIECCE HCCIEN0BATEIbCKOH
JesTeNbHOCTH HayIHO-IIOMY IAPHYIO TUTEPaTypy XUMHIECKOTO COIEPIKAHHUS, CIIPaBOYHbIE
MaTepHalbl, pecypchl MiHTepHeTa;

YerHblii onpoc;
ITuceMenHsIit
KOHTPOJIb;
KonTtpospHas
paborta;
ITpakTnueckas
pabora;

http://maratakm.narod.ru
Caiit «Mup XuMHI»
http://webelements.narod.ru
MonynspHas 6ubanoTexa
XUMHYECKUX 3JICMCHTOB

HWtoro no pazaeny
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3.1.

O0mue cBOWCTBA METANIOB

10.02.2023
22.02.2023

PackpbIBaTh CMBICI H3y4aeMbIX OHATHIT M IPUMEHATH STH TOHATHS TP ONUCAHUU CBOKCTB
BEIIECTB U UX NMPEBPALICHHUIH;

OOBSICHATH 00IHE 3aKOHOMEPHOCTH B M3MEHEHHHU CBOICTB HJIEMEHTOB-METAJIOB U HX
COE/IMHEHMH € y4ETOM CTPOCHHUS HX aTOMOB;

XapakTepH30BaTh CTPOSHHE META/LIOB, 00IIHe (HU3HISCKHE I XUMUYECKHE CBOHCTBA
METaJIIOB;

XapakTepH30BaTh 00IIUe CIIOCOOHI IIOIYYCHHS METaILIOB;

CrenoBath npaBuiam 6e30MacHON paboThI B 1a00paTOPUH MPH HCIIOIb30BAHUH
XUMHYECKOIT TOCY Bl ¥ 000pyIOBaHHUS;

I1pou3BOANTH BBIYMCIICHHUS 110 XMMHYECKUM yPaBHEHUSM;

Vcrnonp30BaTh IPH BBHINOIHEHUH YUSOHBIX 3aJaHHI TEKCTH y4eOHUKA, CIPAaBOYHBIE
Matepuainsl! ([lepropmdeckyro cucTeMy XuMudeckux aneMentos Jl. 1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHHUM U COJIEH B BOJIE, JIEKTPOXUMUYECKUN Psifl HANPSHKEHUH
METAaJIIOB);

Hcnonb30BaTh MPY BBIIOIHEHUH Y4eOHbIX 3a/[aHHIl U B IIPOLIECCE HCCIIE0BATEIbCKOI
JeSTeNbHOCTH HayYHO-TIOMYJIPHYIO JTUTePaTypy XUMHIECKOTO COIePIKaHHUs, CIIPaBOYHbIC
Matepuaisl, pecypcsl MHTEpHETa;

YerHslit onpoc;
TTucpMenHsIi
KOHTPOJIb;

http://maratakm.narod.ru
Caiit «Mup XuMun»
http://webelements.narod.ru
IMomynspHas 6ubmHoTeKa
XUMHUYCCKHX DJICMCHTOB

3.2.

BakHelimue MeTaIbI U HX
coenHeHust

16

01.03.2023
03.05.2023

OOBSCHATb O0LINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB JICMEHTOB-METAJLIOB B IPYIIIaX
1 MX COEIMHEHHII ¢ y48TOM CTPOEGHHS HX ATOMOB;

XapakTepu3oBaTh (U3MYECKHE U XUMUUECKHE CBOIMCTBA IPOCTHIX BEIIECTB METAJIOB M HX
CoeIMHeHMH (OKCHI0B, THAPOKCHJIOB, COeit), CIIOCOObI UX MOTYYEHHs, TPUMEHEHHE H
3HauyeHHUE B IPUPOJIE U JKU3HH YEIOBEKa;

Pacrio3HaBath ¢ IOMOILBI0 KAYECTBEHHBIX PEAKLUil MOHbI METAIUIOB (MarHus, aNFOMHHUS,
LMHKA, XKene3a, MeIn);

TnaHupoOBaTh U OCYIIECTBIATh HA IPAKTHKE XUMUYECKUE IKCIICPHUMEHTBI, TIPOBOJUTD
HaOJII0/IeHHs, [1e1aTh BBIBOIBI 10 PE3yNIbTaTaM dKCIIEPHMEHTA;

CrneztoBaTh TpaBmiIaM 6€3011acHOI PabOTHI B JIJAOOPATOPHH MPU HCTIONB30BAHUH
XHMHYECKOH 1OCY bl K 000PYI0BAHHUST;

ITpon3BOIUTE BEIYHCICHHS 110 XUMHUECKUM YPABHEHUSM;

BricTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC M YCTHBIE OTBETBI C ONOPOii Ha HH(POPMALIHIO U3
y4eOHHKa H CIIPABOYHbIX MATEPHAIIOB, IPAMOTHO HCIIONb30BATh H3YYEHHBIH NOHATUHHbII
anmapar Kypca XMMHH;

Hcrnonb30Bath NpH BBINOMHEHHH y4eOHBIX 3a[aHUH U B IIPOLIECCE HCCIIEN0BATEIbCKOM
AEATENbHOCTH HaYYHO-OMYJISIPHYIO JINTEPATYPy XUMHIECKOTO COCPIKAHHS, CIPABOYHBIE
Matepuabl, pecypckl MHTepHeTa;

YerHblii onpoc;
ITucpMenHsIi
KOHTPOIIb;
KonTtposbHas
pabora;
IIpakTiyeckas
pabora;

http://maratakm.narod.ru
Caiit «Mup XuMHI»
http://webelements.narod.ru
[onynspHas 6ubanoTexa
XUMHUYECKUX 3JICMCHTOB

Hroro no paszzeny:

20

Pazn

es1 4. XuMus 1 OKpy:Kamolas cpejia

4.1.

BemecrBa u maTepuaibl B
JKH3HH YeJIoBeKa

05.05.2023
12.05.2023

XapakTepu30BaTh PoIb XUMHU B PA3IMYHBIX Chepax AesTeNbHOCTH T0ell, OCHOBHBIC
BEIIeCTBA U MaTepHAIIbl, IPHMEHIEMBbIE B )KH3HA COBPEMEHHOTO YEI0BEKa;

OOBSICHATD YCIIOBHS 0€30MaCHOTO MCIIOIB30BAHNS BEIIECTB M XUMUYECKUX PEaKIHil B OBITY;
AHanmu3upoBaTh U KPUTHYECKU OLEHUBATH HH(OPMAIHUIO O BIUSHHY IPOMBIILICHHOCTH,
CeJBCKOro X034ICTBa, TPAaHCIIOPTA U JIP. HA COCTOSIHME OKPY>KAIOLIEH CPeIbl;

YMeTb OKa3bIBaTh IIEPBYIO MOMOIIb IIPH XUMHIECKHX 0XKOT'aX U OTPABICHUSX;

IpuHuMaTh ydactue B 00CYKIEHHH NPOOJIeM XUMHUYECKON U SKOJIOTHYECKOM
HaIpaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TO3MIIHIO 110 IPOOIEeMe U IpeuIarath
BO3MOKHBIC ITyTH €€ PELLICHHUS;

CamoorieHka ¢
HCIOJIB30BAHUEM
O1eHOYHOTO
JIHCTaY,

http://maratakm.narod.ru
Caiit «Mup XumMun»
http://webelements.narod.ru
[MonynspHas 6nbmoTeka
XMMHUYECKHUX DJICMCHTOB

Hroro no pazzeny:

PesepBHOE BpeMst




OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68




IHOYPOYHOE IINTAHUPOBAHUE

HCOPraHNn4CCKUuX COCIMHEHUI.

Ne |Tema ypoka KosaunyectBo yacos Hara Bunpl,
n/n H3y4yeHus1 | popmbl
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
KOHTPOJIst
padoThI padoThI

1. |IloBropenue marepuana 8 1 0 0 02.09.2022 | YcrHbIi
kiacca. MHCTpyKTax 110 TEXHUKE OIpoc;
0€3011aMHOCTH.

2. | Knaccudukanus XMMAYECKHX 1 0 0 07.09.2022 | YcrHbIi
peakuuil. OKMCIUTEIBHO — OI1poc;
BOCCTaHOBUTEIILHBIC PEAKIHN

3. | OKHCTUTEIBHO — 1 0 0 09.09.2022 | VeI
BOCCTaHOBUTEIILHBIC PEAKIHU onpoc;

[TucemenHbIN
KOHTPOJIb;

4. | Tennosoii a3pdext xumudyecknx |1 0 0 14.09.2022 | YcTHbid
peakiuii. 9K30- 1 OTpoc;
SHJOTEPMHUYECKUE PEAKIIUH

5. | CxopocTh XUMHYECKUX peakiuid. |1 0 0 16.09.2022 | [TucpmeHHBI#
[TepBOHauUaNBHBIE MTPEICTABICHHS KOHTPOJIb;

0 KaTajmse.

6. |BxonmHas koHTpoJIbHAs paboTa. 1 1 0 21.09.2022 | KontposbHas

pabora;

7. |Ilpaktuueckas pabora Ne 1. 1 0 1 23.09.2022 | TTpakTuveckas
N3yuenune BnusiHUA yCIOBHIA pabora;
MPOBE/ICHUS] XUMHYECKUX
peaxkuui Ha ee CKOpOCTh

8. | OOparumble 1 HeOOpaTUMBIE 1 0 0 28.09.2022 | VcrHbIit
peakuuu. [lonsitue o ompoc;
XUMHUYECKOM PaBHOBECHH.

9. | DnexTponutHyeckas 1 0 0 30.09.2022 | YcrHbrid
aucconuanys. Jucconuanys OIpoc;
KUCIIOT, OCHOBAHHUE U COJIEH

10. | CunbHbIe U ci1abble 1 0 0 05.10.2022 | [TucsMeHHBIIH
ANeKTPOIHTHL. CTeneHb KOHTPOJIB;
JMCCOIHAITHH.

11. | Peakiiuu MOHHOTO OOMEHA U 1 0 0 07.10.2022 | YcrHbIt
YCIIOBUS X IPOTEKAHHS OTIpoc;

12. | XuMuueckue cBOMCTBA 1 0 0 12.10.2022 | YcTHbIid
OCHOBHBIX KJIACCOB OIpoc;




13. | XumMuueckue cBOMCTBA 14.10.2022 | ITuceMeHHBII
OCHOBHBIX KOHTPOJIb;
KJIaCCOB HEOPTaHMUYECKUX
COEIMHEHUI.

14. | I'mpponu3 coneil. 19.10.2022 | YcTHbrid

OIpoc;

15. | OGo0mIeHHE IO TEMaM « 21.10.2022 | TectupoBaHue;
Knaccugukamms XuMHIecKux
peakumin» u
«DJEKTPOIUTHICCKAS
JMCCOLTHALTHSD

16. | [IpakTuyeckas pabora Ne 2. 26.10.2022 | ITpakTudeckas
Pemenue sxcrnepuMeHTanIbHbIX pabora;
3aja4 1o teme «CBoiicTBa
KHCJIOT, OCHOBAHWM U COJICH »

17. | TlonoxeHue rajJoreHoB B 28.10.2022 | YcrHbIi
MEePHOANYCCKON TaOIHIIe 1 OTIpoc;
cTpoeHue ux aromoB. CBOMCTBA,

MOJTyYeHHE ¥ IPUMCHEHHE
rajoreHOB

18. | Xnop. CBoiicTBa U mpUMeHEHHUE 09.11.2022 | Ycrubiii
XJI0pa. OIIpoc;

19. | XnopoBoaopoa: nosnydeHue u 11.11.2022 | YcTHbiid
CBOICTBa OIpoc;

20. | ConsiHast KUCJIOTA U €€ COJIH 16.11.2022 | YcTHbIH

OTpoc;

21. | [pakTryeckas padora Ne3. 18.11.2022 | ITpakTuueckas
[TomydeHune ConstHON KUCIOTHI U pabora;
U3Y4YEHUE €€ CBOMCTB

22. | ITonoxeHne KUCIOPOIa U Cephl B 23.11.2022 | Ve
HEepHOANYECKON CUCTEME, OTIpoc;
CTPOCHHE HX aTOMOB.

Annotponus cepbl
23. | CBOIiCTBa M MPUMEHEHHE CEPHI 25.11.2022 | VcTHbIi
OTIpoc;
24. | CepoBogopo. Cymbu bt 30.11.2022 | YcrubIit
OTIpoc;

25. | Okcup cepsi (1V). Cepaucras 02.12.2022 | Ycrubiid

Kucnora u ee conu. OKCUI cephl OTIpoc;

(V1). Cepnas kuciiota u ee COJH.




26. | KonrponbHas paboTa 3a 1 07.12.2022 | KonTtposbHas
MOJTyTOIHE. pabora;

27. | OxucnuTenbHbIe CBOWCTBA 09.12.2022 | YcrHbIit
KOHLIEHTPUPOBAHHOU CEpHOI OIpoc;
KHUCJIOTHI

28. | [IpakTrueckas padora N4, 14.12.2022 | IlpakTrueckas
Penienue sxcriepuMeHTaIbHBIX pabora;
3a71a4 110 Teme « Kucnopon n
cepay

29. | ITonoxenue azora u pochopa B 16.12.2022 | ITuchMeHHBI#
HEePUOIMYECKON CUCTEME, KOHTPOJIB;
CTpPOEHHE HX aTOMOB. A30T:

CBOIWCTBA M IPIMEHEHHE

30. | Ammuak. Ousnueckue u 21.12.2022 | Ycrubi
XUMHYECKHE CBOWCTBA. ompoc;
[Noy4yenue u npuMeHeHHE

31. |IIpaktuueckas pabora Ne5 23.12.2022 | IlpakTrveckas
[TomyueHne aMMuaKa M U3y4eHne pabora;
€ro CBOWCTB

32. | Conn aMmMoOHuUsS 28.12.2022 | YcrHblit

ompoc;

33. | AzotHas kucnota. CtpoeHue 30.12.2022 | Ycrubii
Mosekybl. CBoiicTBa OTIpoc;
pa30aBJIeHHOM U
KOHIICHTPUPOBAHHOM a30THOU
KUCIIOTBI

34. | Conu a30THOM KUCIOTHI. 11.01.2023 | YcTHbrid
A30THBIE y100pEHUs. OIpoc;

35. | ®octhop. Amnorponus docdopa. 13.01.2023 | ITucpMeHHBI#
CaoiictBa docdopa KOHTPOJIb;

36. | Okxcun docdopa (V). Docdoprast 18.01.2023 | YcTHbIid
kucnora u ee conu. PocpopHsie OIpoc;
ynoOpeHus.

37. | TlonoxeHue yriaepojaa U KpeMHHs 20.01.2023 | VcrHbrlit
B IIEPUOINUECKOH cucTeme, OIpoc;
CTPOEHHE UX aTOMOB.

AnnoTpomnus yriepoja

38. | Xumudeckue CBOMCTBA yriepoa. 25.01.2023 | VcrHbiit

AncopOuus OIpoc;




39. | YrapHslii ra3: cBOiCTBa, 27.01.2023 | VcrHblit
(U3NOTOTHYECKOE JICHCTBHE OIpOC;

40. | Yranekucipli ra3. YroabHas 01.02.2023 | ITucbMeHHBIIT
KHCNIOTa U ee coin. Kpyrosopor KOHTPOJIb;
yriepoja B PHPOJIE.

41. | IIpakTuueckas pabota Ne6 03.02.2023 | [IpakTuueckas
[Tonyyenue okcua yriepoaa pabora;

(IV) 1 u3y4yeHune ero CBOMCTB.
Pacrno3HaBanue kapOOHATOB.

42. | KpemHU#t 1 €ro COeTMHECHUSL. 08.02.2023 | YcrHbIMM
Crexio. LlemeHT. OTpoc;

43. | O6061eHE IO TEME 10.02.2023 | TectupoBaHue;
«HemeTamms»

44. | KonrponbHas padora Nero 15.02.2023 | KouTposbHas
teme« Hemeramnbny pabora;

45, | TTonoxeHue METAIIIOB B 17.02.2023 | Ycrablid
MIEPUOINYECKOM CUCTEME. OIpOC;
MeTannmnueckas CBSI3b.
dusnyeckue CBOMCTBAa METAIIOB.

CnnaBbl METAJIJIOB.

46. | HaxoxneHue METaJlIOB B 22.02.2023 | [TucbMeHHBIN
IPUPOJIE U O0IIUE CIIOCOOBI UX KOHTPOJIb;
MOJTYYCHHSI.

47. | XuMuyeckue cBONMCTBA 01.03.2023 | YcTHBIMM
METaJUIOB. P/l aKTUBHOCTH ompoc;
METAJLIOB

48. | [llenouHbIe METAILTBI: 03.03.2023 | YcrHbIi
HaXOXKICHUE B IPUPO/IE, OIpOC;
(bu3ndecKre U XUMUICCKHE
CBOMCTBa

49. | OKCUbl ¥ THAPOKCH/IBI 10.03.2023 | YcTHBIH
[IEI0YHBIX METAJIIOB. OTIpOC;
[TpuMeHeHne MEeNOUHBIX
METAIJIOB

50. | [IlemoyHO3€eMETBHBIE METAILIEIL. 15.03.2023 | YcrHbIt
HaxoxneHnune B npupoje. OIIpoC;
Kanpnuit u ero coequHeHUS.

JKecTkoCTb BOIEI

51. | Ammromunuii. Haxoxaenue B 17.03.2023 | YcrHbIid

npupoze. CBoiicTBa aTlOMUHUS OIpoc;




52. | AMdoTepHOCTb OKCHIIA U 29.03.2023 | VcrHbIit
THAPOKCUIA AITFOMHUHUSL. OTpoc;

53. | Keneszo. HaxoxneHne B 31.03.2023 | [TuceMeHHBIH
npupoje. CBoiicTBa xenesa. KOHTPOJIb;

54. | Coennnenus xeiesa. 05.04.2023 | ITucpMeHHBIN

KOHTPOJIb;

55. |IIpaktuueckas pabora Ne7 07.04.2023 | [TpakTudeckas
Pemenne sxcnepuMeHTaIbHBIX pabora;
3aj1a4 10 TeMe « MeTaibl 1 uxX
COCTUHEHUS»

56. | O606menue mo Teme "Metamib" 12.04.2023 | TectupoBaHue;

57. | KonrponpHas paboTa 1o reme 14.04.2023 | KouTposbHas
«MeTamib»y pabora;

58. | Opranuueckasi XumMusl. 19.04.2023 | YcrHbIH
VrneBopopoasl. [IpenensHbie Ompoc;
(HachILIEHHBIE) YTIEBOJOPO/IbI.

59. | HenpenenbHbie (HEHACHIIICHHBIC) 21.04.2023 | VcrHblit
YIIJIEBOJIOPOBI. OIIpoc;

60. | [Ipou3BoHBIE YIIIEBOIOPOIOB. 26.04.2023 | YcTHbIl
Cruptsbl. OTpoc;

61. | KapOoHoBbIe KuCIOTHI. CII0MKHBIC 28.04.2023 | VcrHblit
3¢upsl. XKupsl. OI1poc;

62. | YrieBos 03.05.2023 | YcrHbrit

OIpoc;

63. | AMuHOKHCITOTHI. Benkn 05.05.2023 | YcrHbIi
IHomumepsl. OIIpOC;

64. | UToroBast KOHTpoJbHas padoTa. 10.05.2023 | KouTposbHas

pabota;

65. | [ToBTOpeHwUe 1Mo Teme: 12.05.2023 | TectupoBanue;
"BelecTBo 1 XUMHUYECKHUE
peaxun"

66. | [ToBTOpeHue no Teme: 17.05.2023 | [TuceMeHHbI#H
"Hemeramisr" KOHTpOJIb;

67. | [loBTOpeHwUe 1Mo TeMme: 19.05.2023 | TectupoBanue;
"Hemeramisr"

68. | [ToBTOpeHwue Mo Teme: 24.05.2023 | VcrHblit

"MeTtamibr"

OTIpoc;




OBUIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 9 kinacc/Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe obmiectBo «M3narensctBo «IIpocBemieHuney;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. 9 knacc. YueOnuk (aBropsl ['. E. Pynsuruc).
2. «Xumus». Paboune nporpaMmsl.
C.A. CinankoBa. 8-9 kiacchl: yue0. mocodue 1 001eo0pa3oBaTeIbHbIX OpraHu3aliii: 0a30BbIi YPOBEHB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://maratakm.narod.ru
Caitt «Mup XxumMun»
http://webelements.narod.ru
[TonynsipHas 6ubmuorexa
XUMHYECKHUX 3JIEMEHTOB



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

[TopTpeTs! BhIIAIOIINXCS XUMUKOB

Tabnuua nemoncTpanronnas «llepuoanueckas cuctema 3J1€MEHTOB

.. MenneneeBa»

Tabnuua nemoHcTpanronHast «PacTBOPUMOCTb KUCIIOT .OCHOBAHUM U COJIEH B BOJIE»

Tabmuup! gemoncTpanuonHas "CtpoeHue BemecTsa'

TaOnuip! feMoHcTpannoHHas "Xumuueckue peakuuu"

KapTel-MHCTpYKIMH 1711 IPAKTUYECKUX 3aHITUH 110 XUMUHU -1 1kiaccoB

Ta6mue! "'Buabl XuMuueckux cBs3en"

Tabmuup! "[Iporeccel OKUCICHUSI-BOCCTAHOBIICHUS "

MeTtoaudeckoe pykoBoacTBO (Mcmonp3oBaHue yaeOHOTO 000pYyI0BaHMS HA MTPAKTUIECKUX PabOTax)

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JTEMOHCTPALIUIA

CrnupToBka nabopatopHast TuTas

[lItaTuB 1a00paTOPHBIN XUMUUECKUN

Jlocka I CyIIKHU ITOCY b

[TnuTka snexkTpudeckas JabopaTopHas

KomriuiekT mepHO# 11ocy bl

[TpuGop [Tt OIBITOB IO XMMHUH C JIEKTPHYECKUM TOKOM
Anmapar st npoBeieHus XxuMudeckux peakuud AITXP

[TpuGop It MILTIOCTPAIIH 3aBHCUMOCTH CKOPOCTH XMMHYECKHX peakuuii ['oprouee cyxoe
Jloxka 11 CKUTraHus BEIECTB

Ha6op »TukeTok camokieronmxcs (J1abopaTopHbIii)

[Tpubop 11 MLTIOCTpAIK 3aKOHA COXPAHEHHSI MAacChl BEILIECTBA
IIpo6upka 14*120

[Tpobupka 16*150 xumuyeckas

Ha6op Ne 1B "Kucnotsr"

Ha6op Ne 3BC "lllemoun"

Konnexuus "llxana tBEpmoctu"

Ha6op Ne 9BC "O6pa3oBanre HEOpraHUYECKUX BEIIeCTB"
Ha6op Ne 11C "Comnu ajist 1eMOHCTpAIH OMBITOB"

Ha6op Ne 22BC "Unaukatops!”

MynbTUMEAVIHBIA IPOEKTOP.
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