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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»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOW HAyKH B O3HAHUU 3aKOHOB IPUPO/IbI, B PAa3BUTUHU MPOU3BOJUTEIbHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
4eJI0BEYECKOI0 CYIIECTBOBAHUS, 33/1aj1a HOBOE BUIEHUE MUPA, CTaJIa 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 GopMuUpyeMble XUMHUEH MPEeACTaBICHUS O B3aUMOIIPEBPALICHUSIX YHEPTUU U 00 SBOJIOIHIH
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 JKU3HU O6HIGCTBa CYIICCTBCHHO IMOBBICUJIACH 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 HEOOXOUMBI [T TPUOOpETEeHUsT 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 cpenie, AJi TPaMOTHOTO OBEIEHHUS IIPU UCIIOJIb30BAHNUHN PA3INYHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOILIEHUIO K CHUCTEME O0IIEro
XMUMHYECKOro oopazoBanus. [103ToOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealin3yeT MPUCYIIHe 00LeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHsI 00YUAIOIIUXCS CPEJICTBAMH YU4E€OHOTO 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 UX CAMOCTOSITENILHOM 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 B3IJIsSI/1a HA €IMHCTBO MPUPO/IBI U YEJIOBEKA, SIBJIETCS 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 MIKOJIHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xumuu ocHOBHOM IIKOJIBI OPMEHTHPOBAH HA OCBOEHUE 00YYarOIIMMKCS 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.
Coneprxanue CKJIaIbIBA€TCS U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TTOHITHI
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, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON TUCCOIIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckne 3HaHusl 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 MPUMEHEHHUS U MOTYUEHUS U3y4aeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHUs y 00y4arOIIUXCs IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HAHHIO U METO/IaM MTO3HaHUS 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.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHuio nepBoCcTeNeHHON 3HAUUMOCTH NIPH pealn3aii 00pa3oBaTeNbHbIX (PYHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIni, a TaKk)Ke B ((GOPMUPOBAHUH U PA3BUTUN YMEHUH U CIIOCOOOB JI€SITEILHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCA U MPOJIOIHKATh CBOE 00pa3oBaHUe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM NpU M3y4YeHHUH ITpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOIIee 3HaUeHue NproOpenu Takue
LIEJIH, KaK:

(dbopMHpOBaHNE UHTEIIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYTHHUYECTBY,
CaMOCTOSITEIbHOMY IPUHSATUIO PEIeHUH, CHIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM
KU3HU;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHATUXCS K CAMOCTOSITETIbHON



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

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
JesTeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINH ), 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 y 00y4aromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHSI IEHHOCTH XUMHUYECKHIX
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 O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBO 1 XUMHYeCKas peaKkuus

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema xumMmuueckux snemeHnToB . . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJIUs,
KaJIbLUS U UX COEUHEHUM B COOTBETCTBUU C MOJIOXKEHUEM 3J1€MEHTOB B Ilepuoauueckoii cucrteme u
CTPOEHHEM HUX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEILECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHapOIHAsI U TPUBUAIIbHAS).
XUMUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCIIMHEHUN,
TEHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Knaccugukarus XuMHUecKuX peakluii o pa3IMuHbIM IPU3HAKaM (110 YUCITY U COCTaBY Y4acTBYIOIIUX B
PEaKIMU BEIIECTB, 110 TEIIOBOMY 3((EKTy, IO U3MEHEHHIO CTENEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, [0 YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIUH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[Tonsarue o ckopocTn xumMuueckor peakuuu. [loHsTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUECKUX
peakuusx. [IoHATHE O TOMOTE€HHBIX U F€TEPOTeHHBIX peakuaX. [IoHATHE 0 XMMHUYECKOM PaBHOBECHUHU.
@DaxTOpBl, BAUAIOUIME HA CKOPOCTh XUMUYECKOW PEAKLIUH U NTOJIOKEHUE XMMHUECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJICKTPOHHBINA OaJJaHC OKUCIUTEIFHO-BOCCTAHOBUTEIILHON
peakuuu. CocraBiieHuE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM METO/1A
3JIEKTPOHHOIO OajnaHca.

Teopus 2EKTPOIUTUYECKON TUCCOLMALMU. DIEKTPOIMUTHI U He- 3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMALMN BEUIECTB C Pa3IMYHbIMM BUIaMU XUMHUYECKOH cBs3U. CTENEeHb NUCCOLMALINN.
CunbHble U crabble AIEeKTPOIHTHI.

Peakiiuu noHHOTrO OOMeEHa. Y ClIOBUS IPOTEKAHUS peakIii HOHHOro 0OMeHa, OJIHbIE U COKpAIIEHHBIE
MOHHbIE YpaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE Mpe/ICTaBIeHUI 00
NEKTPONINTHYECKON qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOoHbL. [IoHATHE O ruapoau3e coneil.

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/IEHUE OIBITOB, MIUTIOCTPUPYIOMIUX TPU3HAKU
NpOTEeKaHMs peaklnii HOHHOro oOMeHa (0Opa3oBaHUe OCajiKa, BbIJICIEHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
WUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakiiuu pa3ioKeHus,
COEIMHEHMS); paclO3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIUil HA HOHBI;
pellIeHre YKCIePUMEHTaIbHBIX 3a/1a4.

HemeTa/jibl 1 HX COeIMHECHUSA

O61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIICHHUS.
Crtpoenue u GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIAMH, HEMETAIlJIaMH, I1eI04aMu). Xj10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOICTBa, MOJydeHue, mpuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJIOPOia Ha OPTaHU3M
qenoBeKa. BakHelue XIopuasl U X HaX0XJIEHUE B IIPUPO/IE.

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. XUMUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOeHUE, GU3HUIECKUE M XUMHIECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTAaBUTENS KJIacCa KUCIIOT U criennduyeckue). XuMUIeCKue
peaxuuu, Jiexalliyde B OCHOBE IIPOMBIIUIEHHOTO crioco0a nmosryueHus: cepHoit kuciotsl. [Ipumenenune. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUI B TIPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPY KaIOIIEeH cpeibl COETUHEHUSIMU Cepbl (KUCIOTHBIE TOK/IH, 3arps3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

O61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

A30T, pactpocTpaHeHue B IpUpoIe, PU3HMUECKUE U XUMUYECKHUe CBOHCTBa. KpyroBopot a3ora B mpupoe.
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, GU3nIecKue 1 XUMUYECKHE CBOMCTBA (00IIHe KaK MPEeICTaBUTENS KJlacca KHCIIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIeH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
BO3/yXa, IIOYBHI U BOJIOEMOB).

dochop, ammorponHbie MogUbUKamH Gochopa, PU3NIecKre U XUMUIECKHe CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpymibel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHUS.

Yrnepon, amoTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosoport yriepona B mpupoae. OKcusl yriaepoaa, ux Gpusnueckue u XUMUYeCKue
CBOWCTBa, JICWCTBUE HA )KUBBIC OPTAaHU3MBI, ITOJIYYCHHE U TIPUMEHEHHE. DKOJIOTHYECKHE MTPOOIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.

YronpHas KUCIIOTa U e€ COJH, UX (PU3NYECKHe U XMMHUECKHUEe CBOMCTBA, MOyueHHE U IPUMEHEHHE.
KauecTtBeHHas peakuus Ha KapOoHaT-UOHBL Mcnonb3oBaHue KapOOHATOB B OBITY,
MEJULIMHE, TPOMBILIUIEHHOCTU U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIWHEHUSIX yriaepojaa (MeTaH, ITaH,
STHUJICH, alleTUJICH, dTaHOJI, TTIUIEPUH, YKCYCHas KucioTta). X coctaB n xumuueckoe ctpoenue. [lousarue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHpaX, OeNKax, YrlieBOJAaX — U UX POJH B KU3HU YEIIOBEKa.
MarepuanbHO€ €TMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero ¢pusznueckre 1 XUMUIECKHE CBOMCTBA, MOJTyuyeHHUEe U MpuMeHeHrne. CoeTUHEHHs] KPEMHUS B
npupoje. O6mue npeactasieHus: o0 okcuae kpeMuusi(1V) u kpemuueBoii kucinore. CUITUKATHI, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHel e CTpOUTEIbHBIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEeMEHT, O€TOH, kKene300eToH. [IpobneMbr 6€30MmacHOro UCTIONE30BaHUs CTPOUTENBHBIX MaTepHUAIOB
B TIOBCETHEBHOM JKM3HU.

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 rallor€HOB U UX COEMHEHUH (BO3MOMXKHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3iamMu
cephl U €€ COeMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMAaTEepHalioB); HaOIr0ieHUE Mpolecca
oOyriMBaHMs caxapa Moj JAeicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4€HNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha cyab(haT-HOoH U
HabJt0/IeHne pU3HaKa e€ MpOTeKaHus; 03HaKOMJIEHHE C (PM3NYECKUMU CBOWCTBaMU a30Ta, hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHaKa; POBEJCHHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocaT-noH 1 U3ydeHne NPU3HAKOB UX MPOTEKAHUs,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEHIETOK anmasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C IIPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
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 MPOMBIIUIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajuibl M HX COeAUMHEHUS

OO01mas XxapakKTepuCTUKa XUMHYECKUX 2JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX TIOJIOKCHHS B
[Tepuoauueckoii cucreme xumuueckux 3yemMeHToB 1. 1. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBA3b U METAUIMUECKasi KPUCTAIIMYECKAs pemETKa. DICKTPOXUMUYECKUN P
HanpspKeHUH MeTarioB. GU3NYecKue U XUMUYECKHe CBOMCTBA MeTa/uioB. O01Ire criocoObl MoTydeHus
MeTasuioB. [ToHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI 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; HaAXO0KJIeHUE B Npupoje. Puznueckue 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; CTpoeHHE X aTOMOB; HAX0XACHNUE B ipupoae. Pusndeckue 1 XUMUYECKUE
CBOMCTBAa MarHus U Kayiplius. BaxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKEcTKoCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHMUSI.

AmomuHuil: nonoxenue B Ileprnonnueckoit cucteMe xumuyeckux anemenToB . . Menpaeneesa;
CTpPOEHHUE aToMa; HaXOXKJeHue B pupoje. dusnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

JKeneso: nonoxenne B [lepnoanueckoit cucreme xumMuueckux anemeHToB J[. . MenneneeBa; ctpoeHne
aToMa; HaxOoxXJieHue B mpupoje. Pusnueckue U XMMUUYecKue CBOMCTBa xkee3a. OKCHIbI, THIPOKCHU/IBI U COJIH
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XUMUYECKUH SKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PH3UYECKHUMH
CBOMCTBaMMU; U3yUYCHHE PE3YIHTATOB KOPPO3IUH METAJIIOB (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPHATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIA KAJIBITUS M HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB MKECTKOM BOJIBI; MTPOLIECCa TOPEHUs Kelle3a B KHCIOpOo/Ie
(BO3MOYKHO HCITOJIb30BAaHHE BHICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHNS KAYECTBECHHBIX PEaKIINi Ha HOHBI
(Maruus, Kby, aTroMUHUS, uHKa, xkeneza(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMH HATPHS, KIS U KaJIbIH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIET0BaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCHUIA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHIIe MeTaTbl U UX COCTMHCHUSD).

XuMus M OKpYyKamoLas cpeaa

Hogsie MaTepuansl 1 TexHOJIOTHU. BeriecTBa u MaTepuanbl B TOBCETHEBHOM KU3HH YeIOBEeKa. XUMUS U
310poBbe. bezonacHoe NCoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMHYECKHUX 0)KOTaX W OTpaBieHHsIX. OCHOBBI IKOJOTHICCKOW IPAMOTHOCTH. XHUMHUYECKOE 3arpsi3sHCHUE
OKpY>Karolen cpesl (mpeaenbHast qomyctumas konmentpanus semects — [1J1K). Ponp xumun B perennn
9KOJIOTHYECKUX TPOOIEM.



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

XUMHUECKUH SKCIIEPUMEHT: U3ydeHUe 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIABBI METAJIIIOB, TIOJIMMEPHbIE
MaTepUabl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U NOHATHH, SBJISIFOIMXCSA CUCTEMHBIMU JUISI
OTJIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT 0 KA. Peanu3anus MeXIPEeAMETHBIX CBA3CH NIPU U3yYECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIIETCS YEPE3 UCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHbIX IOHITHH, TaK U
MTOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

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, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI, PaINOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsil, IPOBOJIHUKH, TOTYIIPOBOIHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAINTMYECKAs 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 PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMHUHU B €IUHCTBE y4eOHOM 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 CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOT'0 00IIeCTBa, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax U NpaBujiax MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘-I66HI>IX IIPOCKTOB,
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 MOCJIEACTBUI 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; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOIBI, B3aHMOCBSI35X
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 MPOLIECCOB U SIBJICHUI;

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

6) nHTEepeca K 00YYEHUIO U MMO3HAHUIO, JTI0O03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0co3HaHUsl HEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUSI 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
XUMHUYECKMMH BEIIECTBAaMH B OBITY M pealibHON KU3HH;

TpyaoBoro BocnuraHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU EATEIHHOCTH, B TOM YMCIIEe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHHUI 10 XUMUU,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHIT; TOTOBHOCTH aJalTUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) ctocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTyJ4aeMbI€ TTPH U3YYCHUH XUMUU, JJIs1 PeIICHUS 33134, CBI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHbIe MOHATHSA (3aKOH, TEOPHs, IPUHIIUII, TUTIOTE3a, (PaKT, cucTemMa, IpoIecc, SKCIIEPUMEHT | Ip.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIFOT Ha OCHOBE 3HAHHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHble AelcTBUS (IT03HABaTEIbHbIE, KOMMYHUKAaTUBHbIE, PETYISTUBHbIE), KOTOpbIe 00€CIIeYMBaOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe PE3YIbTAaThl OCBOCHUSA 06pa3OBaTeJIBHOI>’I IMporpaMmsal IO XUMHUHU OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

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 OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTAaHABJIMBATL IPUINHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MeTHBIC),
CUMBOJIMYCCKHUC (3HaKOBBIC) MOZCIIN, UCITOJIB3YCMbIC B XUMHU, Hp606pa30BBIBaTL IIHUPOKO IMPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM OTUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3HU U IMIPOTUBOPCUUA B U3YHACMBIX MTPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPUN JJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeI0BATEIbLCKHMH AeliCTBUAMHU



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI U ()OPMHUPOBAHMS THITOTE3BI 110 IIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHHH;

4) npuoOpeTeHue onbITa MO IIIAHWPOBAHUIO, OPTAaHU3ALUHU U TPOBEACHUIO YICHUYECKUX SKCTIEPUMEHTOB:
yMeHHe HaOII0aTh 32 X0J0M IpoILiecca, CAMOCTOSITEIFHO TPOTHO3UPOBATE €T0 Pe3yNbTaT, (HOPMYIHPOBaTh
000011IeHHsT ¥ BBIBO/IBI 10 pe3yJIbTaTaM IPOBEIEHHOTO OIBITA, UCCIICAOBAHUS, COCTABISTH OTYET O
po/ieTIaHHOM pabore;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MOco0us, pecypchl IHTepHETa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOUMBIX ISl BRITIOJHEHUS YIeOHBIX U TIO3HABATEIBHBIX 3a7a4 OTpe-
JeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJIBLHYIO (pOpMy IpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, [uarpaMmmamu, Ipyrumu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karolllel MPUPOIHON CPEJIbI;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJIE TUAJIOTA W/HITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(bOpMyIIMPOBATh CBOM MPEIOKECHHUS] OTHOCUTEIBHO BBIMTOJIHCHUS TTPEITIOKESHHON 33/1a9H;

9) mpuoOpeTeHue ONbITa MPE3ESHTAIIMH PE3YITATOB BBITOIHEHUS XUMUYECKOTO SKCTIEpUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JEeSTEIILHOCTH MPH PEIICHUH BO3HUKAIOIINUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryissTUBHbIMHY 1€ CTBUSIMHU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEATh IEH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTUBHBIEC CITOCOOBI pelieHns YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIISITh HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHrEM UCTIOJIB30BaTh U aHATM3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIIOBUH 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BEIJCNSIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, cieU(pUIECKUE TSI IPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEIHLHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



IIpeaMeTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD y 00YHAIOLIUXCSI CIEAYIOIIUX
YMCHMM:

1) packpvisams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHIN: XUMUYECKHUH JJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATEILHOCTD, CTENIEHD
OKHCJICHHS, XUMHUYECKasl peaKius, XUMHUYECKast CBSA3b, TEIIOBOM 3(h(PeKT peakunu, Mob, MOJSIPHBINA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJn3aTop, XAMHUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBbIE PEAKIIMU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOpPPO3Usl METAJIOB, CIUJIaBbl; CKOPOCTh XUMUYECKON PEAKLUU, IPEAEIBbHO AOIMYCTUMAsl KOHLICHTPaLUs
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSTH 3TH MOHATHUS
MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnoavszosames XUMUIECKYIO CHMBOJIMKY JIJIsl COCTABJICHHsI (DOPMYIT BEIIECTB U YPABHCHUH XMMHUYECKUX
peaKuuii;

4) onpedensimb BaJCHTHOCTDb U CTCIIEHb OKUCICHUS XUMUYIECKUX DJIEMEHTOB B COCAMHEHHSX Pa3IMIHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAIJINYECKAas) B HEOPTaHMUECKUX COSIMHEHUSIX; 3apsi HOHA 0 XUMUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. . MeneneeBa U IeMOHCTPUPOBATh €0 IOHUMaHHE:
OIHCHIBATh U XapaKTepu3oBaTh Tabanunyto ¢popmy [lepuonnyeckoil CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB:
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y», Mansie u
OoJbIIHE IEPUO/IBI; COOTHOCUTH 0003HAUEHHSI, KOTOPBIE HUMEIOTCS B IEPUOANIECKOM TaOIIUIIE, C YUCIIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHUECKUX 2JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Yucio
AJIEKTPOHOB U pacIpeiesieHHue UX 10 SJIEKTPOHHBIM CJI0sIM); OOBSCHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH B Mpe/esiax MalblX NEPUOOB U IIIaBHBIX MOAIPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (110
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMU BEILIECTB, 110 TEIJIOBOMY 3(PPEKTy, 0 N3MEHEHUIO CTENeHEN
OKHCJICHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U ClICU(PUIECKIE XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPK/IAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmaensime ypaBHEHHS SICKTPOIUTHUECKON TUCCOIUAIIMN KHCIIOT, IIEI0YUei U CoJeil; MOTHbIC U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYILIECTBOBAHNE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9) packpwisams cyuwHOCHb OKUCITATETLHO-BOCCTAHOBUTEIBHBIX PEAKIIUiT TOCPEACTBOM COCTABICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInii;

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

11) ebiuucames OTHOCUTENBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOITIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MaCCOBYIO JOJI0 BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peaKIuu;

12) credoeams mpaBuiIaM MOJIb30BAHUS XUMHUYECKO MOCYI0M M J1a00paTOPHBIM 000PYIOBAHUEM, a TAKKE

npaBuiIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU T10 BBITIOJTHEHUIO JJA0OPATOPHBIX



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

13) npoodums peakiuu, MOATBEPIKAAIONINE KAaUECTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, (hocdhar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHSI U MOHBI H3yUYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAaHMUECKHUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBIICHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HanmeHoBaHMe pa3eioB U TeM KosnyectBo 4acoB IMcnoab3yemoe Buasl gesiTebHOCTH Bunapl, JJIeKTPOHHbIE
n/n | mporpaMMsl dopynoBanue Touku dhopmbl (uudpossbie)
BCEro | KOHTPOJIbLHBbIE | NPAKTUYECK PocTa KOHTPOJIsi o0pasoBaTe/bHbIe
padoThI He padoThbI pecypest
Paznen 1. BemecTBo 1 XHUMHYeCKHe peaKkIuu
1.1. | oBTOpeEHUe U yraynenue 3Hanmii | S 0 0 ; VerHbiit Poccuiickas
OCHOBHBIX pa3ieioB Kypca 8 XapakTepu30BaTh XUMHYECKUE IEMEHTHI HEPBBIX TPEX MEPHOOB, KalHs U KAIbLHS 110 onpoc; 3IEKTPOHHAS
KJjacca nx nonoxenuto B [lepronmueckoii cucreme /1. . Menneneesa; IMucbmennplid | mxona (POII)
Knaccuduimpoats 1 Ha3bIBaTh HEOPraHUYECKUE BEIIECTBA H3YUECHHBIX KIIACCOB; KOHTPOJIb;
OrnuchIBaTh 00IIME XUMIYECKHE CBOHCTBA BEIECTB Pa3INYHEIX KIAacCOB, HOATBEPKIATh
CBOHCTBA IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUH XUMIIECKHX PEaKIHii;
OmnpenensTs BUA XUMUYECKOH CBSA3U U THII KPUCTAUTHYECKOI PELIETKN BEIIECTBa;
IIporao3upoBath CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS;
BsicTpanBath pa3BEpHYTbIC IMCHMEHHBIC M YCTHBIE OTBETHI C ONOPOI Ha HH(OPMALHIO
13 yueOHHKaA U CIIPaBOYHBIX MaTEPUANIOB, IPAMOTHO HCIIOIb30BaTh U3yIEHHBIH
MOHATUIHBIN anmapar Kypca XUMHUH;
Vcnonb30BaTh IpH BHIOJIHEHNN YIEOHBIX 3aJaHUI U B IIPOLIECCE HCCIIEI0BATENbCKOMH
JIeSITENIbHOCTH HAaY4YHO-TIOMYIIPHYIO JINTEPaTypy XUMHUECKOTO COACPKAHNUS,
CIpaBOYHBIC MaTepUabl, pecypcsl MHTEpHETa;
1.2. | OcHOBHEBIE 3AKOHOMEPHOCTH 4 0 0 Hn(l)po]aasl ; VCTHBIH PAII
XHMHYECKHX peaKuuit PackpbIBaTh CMBICI H3y4aeMBbIX MOHSATHII 1 IPUMEHSATb STH TIOHSATHS IPH OMUCAHUN ompoc;
'Ha60paT0pHH CBOMCTB BEILECTB U UX NPEBPAILCHUH; ITncEMeHHBIH
;
Releon natunk pH KnaccuduiupoBats XMMUYECKUE PEAKIIMH 110 PA3IHYHBIM PU3HAKAM; KOHTPOJIb;

VcTaHaBIMBATE 3aBHCHMOCTH CKOPOCTH XUMHYECKOH PEaKINH OT Pa3IMdHBIX (haKTOPOB;
IporHo3upoBaTh BO3MOKHOCTH TIPOTEKAHUs XMMHUECKHX IPEBPAIICHHH B Pa3IMYHBIX
ycnoBusix; OnpenensaTh OKUCIUTENb U BoccTaHoBuTeNnb B OBP;

CocTaBIsTh SIEKTPOHHBII GaNaHC PeaKIy;

TIpou3BOAMTH BHIMHCIICHHUS 10 XMMHYECKHM yPaBHEHUSM;

BeicTpanBath pa3BEpHYTHIC TMCHMEHHBIC M YCTHBIE OTBETHI C ONOPO Ha HH(OPMAIHIO
U3 yueOHHKa U CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO HCIIONb30BATh H3YYEHHbIH
TOHATUIHBIH aNmapaT Kypca XHMHH;

Hcnonb30BaTh HPH BBHITOMHEHHH Y4eOHBIX 3aJJaHUI U B IPOLECCE HCCIIEI0BATENbCKON
JIeSITENIbHOCTH HAaYYHO-TIONYIIAPHYIO JINTEPaTypy XHMUYECKOTO COIEPKAHMS,
CIpaBOYHBIE MaTEpUaIbl, pecypchl MHTEpHETa,;




1.3. | DmekTpoauTHYeCKast Aucconuanus. | 8 [udposas ; Verablit PO
XuMHYecKHe peakui B pacTBOpax 126 opatopus Releon PackpsIBaTh CMBICI H3y4aeMBbIX TOHSITHIA, @ TAKKE CMBICIT TEOPHHU JIEKTPOIUTHYECKOI 01Ipoc; 3
JICCOLIMALINH; ITucbMeHHBIH
AaTIHK OOBSACHATH NPUYUHBI IEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB; KOHTPOJIb;
SJIEKTPONIPOBOAHOCTH | CocrapiaTh ypaBHEHUs AMCCOLMAIMH KMCIIOT, IeNoYeil 1 coleil, oHble M cokpaménnble | KontpossHas
UOHHBIC YPAaBHEHHSI XUMUYECKUX PEAKLMH HOHHOTO OOMEHa; pabora;
[InaHMpoBaTh U OCYIIECTBIATh HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, TPOBOAUTH IMpaktudeckas
HaOJII0JICHNS, IeNIaTh BBIBOJBI 10 PE3yJIbTaTaM KCIIEPUMEHTA; pabora;
CrietoBath mpaBuiiaM 0e30MmacHoi paboTsl B 1aOOPaTOPHHU MPH UCIIOIb30BAaHUH
XMMHYECKOU MOCy Il U 000py10BaHMS;
TIpOU3BOUTH BHIYMCIICHHS 110 XUMUYECKUM YPaBHECHHUSIM;
BeicTpanBath pa3BépHyThIE IMCbMEHHBIE H YCTHBIE OTBETHI C OIMOPOil Ha HHPOPMALHUIO U3
yueOHHUKA U CIIPABOYHBIX MaTEPHAJIOB, PAMOTHO MCIIOJIb30BaTh N3Y4CHHbIN MOHATHITHBIH
anmapaT Kypca XHUMHH,
Hcnosnp30BaTh PH BHIMOIHEHHN yIE€OHBIX 3aJaHUI U B IPOLIECCE HCCITEIOBATETBCKOM
JIeSTEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy XMMHYIECKOTO COICPIKaHMs, CIIPABOYHBIE
MaTepHalsbl, pecypcsl MHTepHETa;
Hroro no pazzueny 17
Pasnen 2. HeMeTaibl M X COeJHHEHUS
2.1. | O6mas xapakrepucTuKa 4 ; ; POIIL
XHMHYECKHX 3j1eMeHToB VIIA- OOBSICHATD O0IHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB HEMETAJUIOB U X COSJUHEHUH | Y CTHBIH
rpynnsl. I'anxorenst B IpejieNiax MajbiX MEPHOJIOB U [TIaBHBIX MOATPY [leprHoandeckoil CHCTEMBI XUMHIECKHX | OIPOC;
9JIEMEHTOB C YYETOM CTPOCHHS HX aTOMOB; ITucbMeHHBIH
XapakTepu3oBath (pU3MYECKUE U XUMHYECKHE CBOWCTBA MPOCTHIX BEIECTB rAJOreHOB (Ha | KOHTPOJIb;
IpHMepe XJI0pa) U CIOKHBIX BEIIECTB (XIOPOBOIOPO/A, XJIOPHAA HATPHS), CIIOCOOBI HX KonTpomnpHas
HOJTyY€HHUsI, IPUMEHEHNE U 3HAYCHHE B IPUPO/IE U KU3HH YETOBEKA; pabora;

OmnpeemsaTh raT0reHNU-HOHbBI B PACTBOPE;

ITnaHUpOBaTh U OCYIIECTBIATE Ha PAKTHKE XMMHYECKHE SKCIICPHMEHTBI, IIPOBOJUTD
HAOIOCHHS, ENaTh BBIBOIBI 10 PE3Y/IbTATAM IKCICPHMEHTA;

CrezroBath nmpasuiaM 0e30MacHOi paboTel B TaGOpaTOpny P MCTIONB30BAHNT
XHMHYECKOH I0CYIbI U 000PYIOBAHNS;

BoicTpanBath pa3BEPHYTHIC MUCBMEHHbIC H YCTHBIE OTBETHI C OMOPOH Ha HHPOPMALHIO U3
y4eOHUKa U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO UCIIONb30BATh H3YICHHBII MOHSITHITHBII
ammapar Kypca XHMHH;

Hcrnonb30Bath HPH BBIIOIHEHHH Y4eOHBIX 3a/JaHHI U B POLECCE HCCIISI0BATEIECKON
IESTENBHOCTH HayYHO-IOMYISIPHYIO INTEPaTypPy XUMUIECKOTO CONCPIKAHNS, CIIPABOYHbIC
Marepualbl, pecypesl MHTepHeTa;




2.2.

OO01mas xapaKTepucTHKA
XHMHYeCKHX 3J1eMeHToB VIA-
rpynnsl. Cepa u eé coeiMHeHUs

OOBSICHATD 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 21eMeHTOB VIA-Tpynme! 1 nx
COCJIMHCHHUI C yU8TOM CTPOCHHUS UX aTOMOB,;

XapaxTepu30Bath (pU3NUECKUE H XUMIIECKHE CBOICTBA IIPOCTOTO BEIIECTBA CEPhI H €&
COeMHEHHUI (CEpOBOIOPOAA, OKCHIOB CEPbI, CEPHOI KUCIIOTHI, CYJIb(HaTOB), CIIOCOOBI HX
HOJTy4YeHNs,

IPUMEHEHHE 1 3HaYCHHE B IPHPOJIE U KU3HHU YETOBEKa,

OmnpenensTs HaIMYKE CYIb(aT-HOHOB B PacTBOPE;

OOBSICHATD CYITHOCTb SKOJIOTHYECKHX IIPOOJIEM, CBSI3aHHBIX C epepabOTKOM coeMHeHHI
cepbl; [I1aHUPOBATh U OCYIIECTBIATH HA IIPAKTUKE XMMHYECKHUE SKCIICPHMEHTBI,
IIPOBOAUTH HAOJIIOACHHUS, JIEIaTh BEIBOJBI IT0 Pe3ysIbTaTaM JKCIIEPHMEHTa;

CrnienoBath npasuiaM 0€30macHoi paboThl B 1a0OPaTOPHHU MPH UCIOIb30BAHUH
XHMHIYECKOH T0Cy 16l B 000pyIOBaHHS,

TIpon3BOUTE BEIYUCICHNUS 110 XUMHIECKHM YPaBHEHHSIM;

Hcnonp30Bath py BHINOIHEHUH YUeOHBIX 3aJaHUI TEKCThI y4eOHHKA, CIPABOYHbIE
Matepuaisl ([lepuomuueckyro cucTeMy XuMHIecKux dnemenTos JI. 1. Menzneneesa,
TalJKIly PaCTBOPUMOCTH KUCIIOT, OCHOBAHHUIl U COJICH B BOJIE, JEKTPOXUMUUECKHIT Psift
HaNpsDKEHUH METaIoB);

Hcnonb30BaTh IPH BBIIOIHEHHH Y4eOHBIX 3a1aHUH U B IPOLIECCE UCCIICA0BATEIBCKOM

YcTHbIi
orpoc;
ITucpmeHHBIN
KOHTPOJIb;

POII

2.3.

O01mas xapaKTepucTHKA
XHMHYEeCKHX 3J1eMeHTOB VA-
rpynmnsl. A3or, pochop u nx
coeIHHeHNst

;
OOBSICHATH 00IHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB 3IIeMEHTOB VA -TPYIIIIBI U HX
COeIMHEHUI ¢ YUETOM CTPOCHHS X aTOMOB;

XapakTepn3oBaTh GU3MYECKIE U XUMHIECKHE CBOMCTBA IMPOCTHIX BEIIECTB a30Ta U
(docdopa u ux coenuHeHuit (aMMUaKa, Cojieii aMMOHHUSI, Q30THOM KUCIIOTBI, HUTPATOB,
okcuza pocdopa(V) u pochopHoil KHCITOTEL, hocaToB), CIOCOOH! HX MOTyIEHHS,
IpUMEHEeHHE 1 3HaYeHHe B IPUPOJIE 1 KU3HHU YeT0BeKa;

Ormnpenenstb HOHB aMMOHUS M (pochaT-noHbI B PaCTBOPE;

OOBACHATH CYNIHOCTH 3KOJOTHIECKHX IPOOIIEM, CBSI3aHHBIX C HAX0XKICHHEM COCTHHEHHI
asota 1 (ocopa B OKpyKaroieit cpeae;

IInannpoBaTh M OCYIIECTBIATE Ha IIPAKTHKE XUMUYESCKUE IKCIIEPHMEHTEI, IIPOBOIUTE
HaOMI0eHNs, IeaTh BBIBOBI 110 Pe3yIbTaTaM dKCIEPUMEHTA;

CrezroBath mpaBniaM 0€30MacHOI paboTEl B Ta0OPATOPHH MPH HCTIONB30BAHHH
XUMHIYECKOH TI0Cy bl H 000pyIOBaHHS;

IIpon3BoaUTH BBIYUCICHHUS 10 XUMHIECKHM YPaBHEHHSM;

Vcnonb30BaTh IPH BHINOIHEHUN YIeOHBIX 3aJaHIH TEKCTHI YUeOHHKA, CIIPABOYHBIE
Marepuabl (MepuoANYECKYI0 CUCTEMY XUMUYECKUX dneMeHToB JI. . Menneneesa,
Ta0JIUIly PaCTBOPUMOCTH KHCIIOT, OCHOBAHMH U COJIEH B BOJIE, IIEKTPOXUMHYECKUN PsJT
HaIpsUKEHUI METalioB);

Hcnonp30BaTh IPH BBIOJTHEHHH YYEOHBIX 33/IaHHI 1 B IIPOIIECCE HCCIIE0BATENBCKON
JeSTeIbHOCTH HAayYHO-IOMYIISIPHYIO TUTePaTypy XUMHIECKOTO COCPXKAHHS, CIIPABOYHEIE

nry macymery Iaraniama:

VerHbiit
onpoc;
ITucemenHsIil
KOHTPOIIb;
INpakTideckas
paborta;

POII




2.4. | O6mas xapakrepucTuKa 8 HI/Id)pOBaH ; VeTHbIit POII
XHMHYECKHX Y1eMeHToB |VA- OOBACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB 3JIeMeHTOB |V A-Tpynmsl ¥ uX | ompoc;
TpyNIbI. J'Ia60paTOpI/I$I COEJJMHEHMIT C y4ETOM CTPOEHHUS UX aTOMOB; ITuceMeHHbII
Yriiepoa U KpeMHHIi 1 HX Releon JATYUK | Xapakrepu3oBaTh (pU3NUECKUE M XUMHIECKHE CBONCTBA MPOCTHIX BEIIECTB YIIIEpPOIa i KOHTPOJIb;
COCAMHEHHs BBICOKOI KPEMHHS U UX COCAMHEHHUH (OKCHIOB yIIepoa, yroibHO# KUCIOThI, KapOoHaToB, okcuna | KonTponpHas

KPEMHUSI, pabora;
TEMIICPATYpPhI X .

PEMHHUEBOI KHCIIOTBI, CHIIMKATOB), CIIOCOOBI MX TOJTy4YEHHUs, IPUMEHEHUE 1 3HAUCHHE B IMpaktudeckas
HPUPOJIE U )KH3HU YeIOBEKa,; pabora;
Ormnpenensth kapOOHAT- U CHIIMKAT-HOHBI B PACTBOPE;

OOBACHATH CYLIHOCTb SKOJIOTUYECKHX MPOOIIEM, CBA3aHHBIX C HAXOXKAECHUEM YIIIEKUCIIOr0
rasa B OKpy)Karolei cpeje;

WmoctpupoBaTh B3aMMOCBSA3b HEOPIAaHUYECKUX COSIMHEHUH YIIIepoia U OPraHM4eCcKuX
BemiecTs; [I1aHUPOBaTh U OCYILECTBIIATh HA PAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
MIPOBOJIUTH HAOJIOACHUS, JIETIaTh BBIBOJIBI 110 PE3yJIbTaTaM IKCIICPUMEHTA;

CrnienoBath npasuiaM 0€30macHoi paboThl B 1a0OPaTOPHHU MPY UCHOIb30BAHUH
XUMHYECKOU MOCY Il U 000PYI0BAHHS;

Hcnonp30Bath py BHIIOJHEHUH YUEOHBIX 3aJaHUIl TEKCThI y4eOHHKA, CIPABOYHbIE
marepuaisl ([lepuogudeckyro cucteMy XumMuueckux snementoB /1. . Menzeneesa,
TabJIMIly pACTBOPUMOCTH KHCJIOT, OCHOBAHHH U COJIEH B BOJIE, SIEKTPOXUMHUYECKHI PSS
HaIpsHKSHUI METalioB);

Hcnonp30Bath Npy BBINOJHEHUH YUeOHBIX 3a/JaHUi U B IIPOLIECCE UCCIIE0BATENBCKON

Hroro mo pasaeny 24

Pasnen 3. Merajlibl M HX COEIMHEHHS

3.1. | OGume cBOIiCTBA METAILIIOB 4 PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI ¥ IPUMEHATH 3TU HOHATUS IPY ONUCAHUU YcTHbIi POII

CBOHCTB BEIIECTB H HX IPEBPAIICHHUIH; ompoc;
OOBACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB-METAJIIOB U X ITucemenusbIi
COEIMHEHHH ¢ YIETOM CTPOEHHUS HX aTOMOB; KOHTPOJIb;

XapaKkTepu30BaTh CTPOCHHE METAILIOB, 00IIHe (GHU3HIECKHEe U XMMUUEeCKUe CBOHCTBA
MeTaiioB; XapaKTepH30BaTh 00 CIIOCOOBI MOTYYECHHUs METAJIIOB;

CrenoBath npasuiaM 0€30macHoi paboThl B 1a0OPaTOPHHU NP UCHOIb30BAHUH
XUMHYECKOH TI0Cy bl H 000pyIOBaHHS;

TTpon3BOMTH BEIYHCIICHUS TT0 XUMUYECKUM yPaBHEHHUSIM;

Hcnonb30BaTh IpH BHIIOIHEHHU yIeOHBIX 3aJaHIH TEKCTH yUeOHHKA, CIIPABOYHBIC
matepuansl (ITepromuueckyro cucreMy Xumudeckux sinementos J. 1. Menneneesa,
TabJIMIly pACTBOPUMOCTH KHCIIOT, OCHOBAHHI U CONEH B BOJIE, SNEKTPOXUMHUUYECKHI PAL
HaIpsHKCHNH METalioB);

Hcnonp30BaTh IpH BHIIOIHEHHN yIEOHBIX 3aJaHUU U B IPOLECCE HCCIEI0BATENbCKOM
JeSTeIbHOCTH HAyYHO-IOMYIISIPHYIO TUTePaTypy XUMHIECKOTO COAEPIKAHHS, CIPABOYHBIE




3.2. | BaskHeiilne MeTaLIbI H HX 16 OOBSACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB AJIEMEHTOB-METAJUIOB B Yerubiid POII
coeMHeHNst TPYIIAx U UX COSJUHEHHI C yYETOM CTPOCHHUS HX aTOMOB; ompoc;

Xapaktepu3oBath (pU3NYECKUE U XUMHIECKHE CBOMCTBA MIPOCTHIX BEIIECTB METAUIOB U UX | [IHChMEeHHBIH
COEAMHEHNH (OKCHOB, THAPOKCHIOB, CONEH), CIOCOOBI UX MOIy4YeHHs, IPUMEHEHHE H KOHTPOJIb;
3HAYCHHUE B IPUPOJIE U XKU3HHU YCIIOBEKa; KonTtponbHas
Pacrio3zHaBaTh ¢ IOMOIIBIO KAUECTBEHHBIX PEaKIHil HOHbI METAUIOB (MarHus, alIOMUHUS, | paboTa;
IIMHKA, JKeJe3a, MeH); IIpakTudeckas
InanupoBaTh ¥ OCYIIECTBIIATh HA PAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTH pabora;
HaOJI0JIEHNS, eIaTh BHIBOJBI 110 Pe3yJIbTaTaM KCIICPUMEHTa;
CrnienoBath npasuiaM 0€30macHoi paboThl B 1a0OPaTOPHHU MPH UCIOIb30BAHUH
XHMHIYECKOH TT0Cy 16l B 000pyIOBaHHS;
Tpou3BOAMTH BEIYUCIICHUS 110 XUMUYECKUM YPAaBHCHHUSIM;
BricTpanBath pa3BEpHYyThIE IHCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOI Ha HH(POPMALHUIO U3
y4eOHHKA U CIIPaBOYHBIX MAaTEPHAIOB, IPAMOTHO HCIIOJIb30BATh U3YUCHHBIH OHATHIHHBIA
anmapar Kypca XUMHH;
Vcnonb30BaTh IIpH BHIOJHEHNN YIeOHBIX 3aJaHUH U B IPOL[ECCE UCCIIEI0BATENbCKON
JISITENIbHOCTH HAaY4YHO-TIOMYIIPHYIO JINTEPaTypy XUMUYECKOTO COACPKaHNUS, CIIPABOYHBIE
MaTepHalsl, pecypckl MHTepHeTa;

Hroro mo pasneny: 20

Pa3nen 4. Xumus u okpy:kaouias cpeaa

4.1. | BemecTBa 1 MATePHAJIbI B KU3HH 3 ; YerHblit POII

Yyesl0BeKa XapakTepu30BaTh Poilb XUMHH B Pa3INIHBIX cepax AesTeNbHOCTH JI0/ei, OCHOBHBIE oTpoc;

BEIECTBA M MAaTEPHAIIbl, IPHMECHIEMBIC B )KH3HH COBPEMEHHOTO YEIOBEKa,; [uckMeHHBbIH
OOBSICHATD YCIIOBHS 0€30MaCHOTO HCIIOIB30BAHNUS BEIIECTB M XUMIIECKUX Peakuii B KOHTPOIIb;
OBITY; AHATM3UPOBATH M KPUTHYECKH OLIEHUBATh HH(YOPMALHMIO O BIUSHUK
HPOMBIIIICHHOCTH, CEJIBCKOT0 XO35HCTBA, TPAHCIIOPTA | JIP. Ha COCTOSTHAE OKPY KaroIeit
Cpebl;
VYMeTb 0Ka3bIBaTh MEPBYIO MOMOILb ITPH XHMUYECKHUX 0KOTaX U OTPABICHHSX;
ITpuanMats ygactue B 00CYKIEHNN MPOOIEM XHMIYECKOH 1 SKOJIOTHISCKOH

Hroro mo pasmery: 3

PesepBHoe Bpemst 4

OBLIEE KOJIMYECTBO YACOB I10 68
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuyecTBo yacoB Hcnoarsyemoe Bunsi,
00 a
n/n r pym;B e ¢opmbl
BCEro | KOHTPOJIbHbIE | MPaKTHYec || 0KH rocra
KOHTPOJIA
padoTbl KHe
-

1. |Ilepmomuveckuii 3aK0H. 1 0 0 YCTHEIN
ITepnonnueckas cucrema ompoc;
XUMHUYECKUX dyeMeHToB JI.11.

Mengeneera. CTpoeHue aToma.

2. | 3aKOHOMEPHOCTH B M3MCHCHHUH 1 0 0 [IuceMeHHBIH
CBOMCTB XUMUYECKHUX JIEMEHTOB KOHTPOJIb;
MEPBBIX TPEX MEPUOJIOB, KAJHS,

KaJIbLUs U UX COCIMHEHUN B
COOTBETCTBUU C TMOJOKEHUEM
9JIEMEHTOB B IEPUOANYECKON
CUCTEME U CTPOSCHUEM MX aTOMOB

3. | Knmaccudpukanus u Homenkmarypa |1 0 0 VYcTHbrit
HEOPraHMYECKHX BELIECTB OT1Ipoc;
(MexayHapoiHas U TPUBUAJIbHAS)

4, | XuMHu4ecKue CBOMCTBA BEIECTB, 1 0 0 TTncpMeHHBIH
OTHOCSIIIMXCS K Pa3TUIHBIM KOHTPOJIb;
KJIacCaM HEOPTaHUYECKUX
COCIMHEHUH, UX TeHETUIeCKas
CBSI3b HEOPTAaHUYECKUX BEIIECTB

5. | CTpocHue BeliecTBa: BUIBI 1 0 0 Hudposas ITuceMeHHBIHI
XUMUYECKOW CBSI3U U TUIIBI aboparopust KOHTPOJIb;

N Releon gaTunk
KPUCTAITUYECKUX PEIIETO oH

6. | Kmaccubpukamnms XuMHIECKIX 1 0 0 IMudporast [TuceMeHHBIH

peaknuii Mo pa3IuIHbBIM J1a00PaTOPUs | KoHTPOIIB;
Releon gatunk

npu3HaKaM (110 YUCITy ¥ COCTaBy BEICOKOIH

YYacCTBYIOIUX B PEaKIIMU BEIIECTB, TEMITEPATYPBI

o TeTrI0BOMY 3P dexTy, mo

M3MCHCHHIO CTEIICHEH OKUCIICHHUS

XUMHYECKHX DJIEMEHTOB, 110

00paTUMOCTH, IO YIACTHIO

Karanmsaropa

7. | DK30 ¥ 3HIOTEPMHUYCCKHE 1 0 0 ITrucbMeHHBIHM
peaknuu, TepPMOXUMHUYECKHE KOHTPOJIb;

ypaBHeHus. [loHsiTHE O CKOpOCTH
XAMHUYECKOW pEAKINHU




8. |IloHsATHE O XUMHYECKOM ITucbMeHHBIN
paBHOBecuHU. DaKTOPHI, BIUSIONINE KOHTPOJIb;
Ha CKOPOCTh XUMHUYECKOH peaKInu
U MOJI0KECHUE XMMUYCCKOTO
paBHOBECHS
9. | OKHCIHTEILHOBOCCTAHOBUTEIbHBIE IInceMenHBIN
peaknuu (3JEKTPOHHBIHN OaTaHc KOHTPOJIb;
OKHCIIHM T€JIbHOBOCCTAHOBUTEIBHOM
peakuuu
10. | Teopust 37€KTPOTUTHYESCKON Ludposast | [TucbMeHHBbII
JMCCONMAIIHN. DNEKTPOIHUTE 1 Imﬁggégf”” KOHTPOJIB;
HEJICKTPOJIUTHI. KaTHoHBI 1 NATYHK
AHHOHBI IIEKTPOIIPOBO
ITHOCTH
11. | MexaHu3M JUCCOLMALIAY BEIIECTB Ludposas | [TucrMeHHBIN
C pa3sIMYHBEIMM BUAAMU 33635;2? | KoHTpOIB;
XUMUYECKOM CBsI3U. CTENeHb JAaTIUK
mucconuanyy. CUIBHEIE U ci1a0bie SJICKTPOLIPOBO
ITHOCTH
AIEKTPOJIUTHI
12. | Peaxuuu MOHHOTO OOMEHA, IIncpMeHHBIN
YCJIOBHSA WX MpoTeKkaHus. MloHHbIE KOHTPOJIb;
YPaBHEHHUs peakLuuil
13. | Xumuyeckue CBOMCTBA KHUCIIOT, YcrHbIi
OCHOBaHUU U COJIEH B CBETE oTpoc;
MpeICcTaBIeHUH 00
ANEKTPOJIMTUYECKOMN TUCCOIHAIIN
14. | TlonsiTHe 0 TUAPOIU3E YcTHBIN
OTIpoc;
ITnceMeHHBI
1 KOHTPOJIb;
15. | KauecTBeHHbBIC peakiui Ha ITucemeHHbIM
KaTHUOHBI U AHUOHBI KOHTPOJIb;
16. | IIpaktuueckas padora Nel [IpakTuueckas
«Pemenue sKciepUMEHTATBHBIX pabora;
3a7a4 110 TeME
17. | KonrponbHas pabora Ne 1 mo teme KouTponbnas
"DreKTpoTuTHIEeCKAs pabora;

nuccoranus”




18.

OO1mas xapakTepucTuKa
rajioreHoB. Oco0eHHOCTH
CTPOCHUS aTOMOB ATHX 3JIEMEHTOB,
XapakTepHbIe JJIS HUX CTEICHH
okucinenus. Ctpoenue u
¢u3nvecKue CBOMCTBA MPOCTHIX
BEIIECTB-TAJIOTC€HOB

YcrHbIN
OIIpoc;
ITuceMeHHBI
1 KOHTpO!JIb;

19. | Xumudeckne cBoiicTBa Ha YcrHbit
npuMepe xJiopa (B3auMoieicTBre omnpoc;
C METAJUIAMH, HEMETaJlJIaMH, [TuceMeHHBI
miesroyaMu). XJI0pOBOAOPOT 1 KOHTPOJIb;

20. | ConsiHast KHCI0Ta, XUMHYECKHE ITuceMeHHbIH
cBoiicTBa. [lomyuyenue, KOHTPOIJIb;
npuMmeHeHne. KauecTBeHHbIe
peakuuy Ha rajJoreHu/1-HOHbI

21. | IIpaktuueckas pabora Ne 2 [IpakTHueckas
«[lony4yenue constHON KUCITIOTHI. pabora;
N3yueHue ee CBONCTB

22. | OGmast XapakTepHCTHKA [TuceMeHHbII
anemeHTOB VIA-Tpynmsl. KOHTPOJIb;
Oco6eHHOCTH CTPOEHHUSI aTOMOB
3THUX AJIEMEHTOB, XapaKTepHbIE JJIs
HUX CTENEHU OKUCIICHUS.
CrpoeHue u pusznyeckue cBoicTBa
MPOCTHIX BEHIECTB-KUCIOPOA U
cepbl

23. | CtpoeHue 1 (pu3NYECKHe CBOMCTBA [MucpmeHHsIi
MPOCTHIX BEUIECTB-KUCIOPOA U KOHTPOJIb;
cepbl. AJUIOTPOIIHBIE
MOAH(HUKAIIUU KUCIOPOJa M CePBI

24. | XuMHYECKHE CBOMCTBA CEPHI. ITncemeHHbIN
CepeBonopo, cTpoeHue, KOHTPOJIb;
(busznUecKre 1 XUMHYECKHE
cBoiicTBa. OKCHU/IBI CEphI KaK
MIPEICTABUTEIHN KUCIOTHBIX
OKCHJIOB

25. | CepHas KUCJIOTa, GU3NYCCKHE U YcrHbIi
XUMUYECKHE CBOMCTBA (00IIHe KaKk OIpoc;

HpeACTaBUTENs Kiacca KUCIOT U
cniennpuveckue




26. | Conu cepHOM KUCIIOTHI. [TuceMeHHBI#I
KauecTBeHHas peakiusi Ha KOHTPOJIb,
cynbdar-uon. Haxoxnenune cepsl u
€€ COEIMHEHUN B TIPUPO/IE.

XuMHUUeCKOe 3arpsi3HEHUE
OKPYXKarOIIEN Cpeabl
COCMHEHUSIMH epbl (KUCITOTHBIE
J0K/IH, 3aTrpsI3HEHUE BO3AyXa U
BOJOEMOB), CIIOCOOBI €ro
NPeOTBPALCHHS

27. | Ob6mast XxapakTepUCTUKA VYcTHblit
371eMeHTOB VA TpyMIIbI. omnpoc;
Oco0eHHOCTH CTPOEHHUSI aTOMOB
3THUX AJIEMEHTOB, XapaKTepHbIE JJIs
HUX CTETICeHU OKHCIICHHS

28. | A30T, pacripocTpaHeHHe B [MucpmeHHsIi
npupoae, GpusnueckKue u KOHTPOJIb;
XUMUYECKHE CBOMCTBA.

KpyroBopoT azora B mpupoje

29. | AMMuak, ero (hpu3NYeCcKue U [MucsmeHHsIiH
XMMHUYECKHE CBOICTBA, MOIY4YCHUE KOHTPOJIb;

u npumenenne. Conu aMMOHUS, X
¢du3nvecKre U XUMHUECKUE
CBOICTBA, IPUMEHEHHE.
KauecTBenHnas peakius Ha HOHBI
aMMOHUS
30. | [TpakTuueckas padora:Ne 3. Ungposar | TTpaxrueckas
mabopaTopus
«[Tomyuenne ammuaxa, U3y4eHue Releon zarunx | pabora;
o BBICOKOM
€ro CBOWCTB TeMmriepaTyp

31. | AsotHas kuciorta, € GusnyecKue VYcTHbrit
1 XUMUYECKHE CBOMCTBA (001IHe ompoc,

KaK MMPEeJICTaBUTENsI KJIacca KHCIOT
u crienupuyeckue

32. | docdop, amtoTponHbIE YcrHbIi
Moaudukauu Gocdopa, OIIpoC;
(duznyecKue u XUMHYECKHE [TucbMeHHBI
CBOMCTBA 1 KOHTPOJIb;

33. | Okcun pochopa(V) u pochopuas [TucbMeHHBIH
KHCIIO0Ta, (PU3UYEeCcKHe U KOHTPOJIb;

XHUMHNYCCKHUC CBOﬁCTBa, MOJYy4YCHHC.

KayecTtBeHHast peakumus Ha
dbocdar-non




34. | Yraepon, alioTpornHbie [TuceMeHHBI#I
MoAH(UKAIIUHU, pAaCIPOCTPAHEHUE B KOHTPOJIb;
npupoe, Gu3ndecKue u
XUMUYECKHE CBOMCTBA. AcopOnus

35. | Okcuapl yraepona, ux Gu3n4ecKue [TuceMeHHBI#I
U XUMHYECKHE CBOMCTBA, UX KOHTPOJIb;
JEICTBUE HA KUBBIE OPraHU3MBI,

MOJIy4€HUE U IPUMEHEHHU

36. | [Ipaktuyeckue pabora:Ne 4. [TuceMeHHbI#I
«Ilony4yenue yriekucaoro rasa. KOHTPOJIb;
KauectBenHas peakiusi Ha
KapOOHAT-UOH»

37. | YroapHas KMCIIOTA U €€ COJIN, UX YcrHBIN
¢busznyecKre 1 XUMHYECKHE omnpoc;
CBOIICTBa, MOJIy4eHHUE U
npuMeHenue. KauectBenHas
peaxiys Ha KapOOHAT-HOHBI

38. | Kpemuuii, ero pusudeckue u YcrHbli
XUMHYECKHE CBOMCTBA, OJy4YEHUE 0I1poc;

U IPUMEHE HUE B 3JIEKTPOHUKE

39. | CoenuHEHUs KPEMHHUS B IIPUPO/IC. VYcrHbIit
OO61mue npencraBiaeHus 00 OKCHIe OTpoc;
kpemaus(1V) u kpeMHueBon
kuciore. CUINKATHI, HX
WCIIOJIb30BaHNE B OBITY, METUIIMHE,

MIPOMBIIITIEHHOCTH

40. | [Mpaktuyeckue paboraNe 5. IIpakTuueckas
«PemeHue sKciepuMeHTAIbHBIX pabora,;
3aj1a4 no reme «Hemeranab»

41. | KonrponpHas pabora Ne 2 o KouTtponbnas
teMe«HemeTanab» paborta;

42. | O6mas xapakTepucTHKa VYcrTHbIi
XAMHUYECKUX DJIEMEHTOB — OIIpOC;
METaJUIOB HA OCHOBAaHUH HX
nosioxkeHus B llepunonnueckon
CUCTEME XUMUYECKUX JICMEHTOB
.. Menaeneesa u CTpoeHHAA
aTOMOB

43. | DNeKTPOXUMHUIECKUH Psilt [InceMeHHBIN
HATPSDKEHUH METaJlJIOB . KOHTPOJIb;

dusnyeckre 1 XUMHUUECKUE
CBOMCTBA METAJIJIOB




44. | O6imue crocoObl MOTydeHHS VYcTHbIM
METaJIOB oTpoc;

45. | TlonsiTue 0 KOPPO3UU METAILIOB U Y CTHBI#H
OCHOBHEBIE CIIOCOOBI 3aIIIUTHI OT OIIpOC;
koppo3uu. CruiaBsl (CTasb, 9yT'yH,

TIOpATIOMH HUAN, OpOH3a), UX
MPUMCHEHHE B OBITY U
MIPOMBIIIIIEHHOCTH

46. | [llenounsie MeTambl. [Tomoxenue YcTHBII
B Ilepmoamyeckoil cucteme OIIpoC;
XUMHUYECKUX dyeMeHToB JI.11.
MeHieneeBa, CTpOGHHE  aTOMOB.
Haxoxnenue B npupoe.

47. | dusnyeckue U XUMHUYECKUE ITucemenHbIit

CBOMWCTBA (Ha MpUMepe HATPUsS U KOHTPOJIb;

Kautusi)

48. | Oxcuabl ¥ THIPOKCUIBI HATPHS U ITucemenHbIi
kanus. [[puMeHeHne menoYHbIX KOHTpOJIb;
METAJIOB U X COeTUHEHUN

49. | Illleno4HO3eMEIbHBIE METAILIBI ITucemeHHBIN
MAarHuil U KanblHi, CTPOCHUE KOHTPOJIb;
atoMmoB. Ilonoxe Hue B
ITepuonnueckoii cucreme
XUMHUYECKUX dyeMeHToB JI.11.

MenneneeBa. HaxoxxneHnue B
pupoJie

50. | ®uznueckue ¥ XUMHUYECKHUE YceTHBIN
CBOMCTBA IEI0YHO3EMEIBHBIX omnpoc;
METAJIOB.

51. | BaxHelmuye cCOeqUHEHNS KaIbLIUs IIncpMeHHBIN
(oKcuj, TUIPOKCHUI, COITN) KOHTPOJIb;

52. | JKécTkocTh BOABI U CIOCOOKI €6 YcTHBIN
yCTpaHEHUs OIpoc;

53. | Ilpaktuyeckue padora:Ne 6. [IpakTuueckas
«KEcTKOCTh BOABI U METOEI €€ pabora;
YCTpaHEHUSD»

54, | Amromunuii. ITonoxeHue B YcTHBIN
[Iepnonnueckorr cucrteme OIIpoC;

XHUMHYeCKuX 3y1eMeHToB JI.1.
Memnpeneesa, CTpoeHHE aToMa.

Haxoxnenue B npupoje




55. | dusnueckue 1 XMMHUYECKHUE [InceMeHHBII
CBOWCTBA aJTIOMUHHSL. KOHTPOJIb;
AmdoTepHbIE CBOMCTBA OKCHIA H
THIPOKCUAA

56. | XKenezo. [TonoxeHnue B YcTHbIi
[Tepnonnueckoii cucreme OTIpoC;
XHUMHUYECKUX dyeMeHToB JI.11.

Menpeneena, CTpOCHUE aTOMA.
Haxoxnenue B npupoe

57. | ®usnuecKkre U XUMUIECKHE [InceMeHHBII
CBOICTBA eJe3a KOHTPOJIb;

58. | dusnueckre U XUMUIECKHE [InceMeHHBII
CBOWCTBA OKCHUIOB, TUPOKCUIOB KOHTPOJIb;
xenesa (11), (111)

59. | ®usnuecKre U XUMHIECKHE ITuceMeHHBIN
cBoiicTBa cosneit xkenesa (1) u KOHTPOJIb;
xenesa (1)

60. | [Ipaktuyeckue padoraNe 7. [IpakTnueckas
«PelreHne 3KCrIepUMEHTaIbHBIX pabora;
3a71a4 1o TemMe «MeTab»

61. | KoutponbHas padora Ne3 mo KontpomnbHas
TeMe«MeTasib paborta;

62. | HoBble MaTepuanbl 1 TEXHOJIOTHH. VYceTHbli
BemectBa u Matepuansl B Onpoc;
[IOBCE/IHEBHOM JKU3HU YeJIOBEKa.

XuMHUS ¥ 3J0pOBbE

63. | [IpupoaHbIe HCTOYHHUKH VYcTHbII
YTII€BOAOPOIOB (YT OJb, orpoc;
NPUPOHBIN ra3, He(Th), MPOIYKTHI
uX nepepaboTKH, UX POJIb B OBITY U
MPOMBIIIIIEHHOCTH. OCHOBBI
9KOJIOTMYECKON I'PaMOTHOCTH

64. | Xumuueckoe 3arps3HEHUE YcrHbIi
OKpYKaroIIeH cpeapl (TpeaebHo ompoc;
JIOTTyCTUMasi KOHIIEHTpaLus
BemectB — [1/1K). Ponb xumuu B
PELICHUH YKOJIOTHYECKUX TpodieM

65. | Pe3eps VYcTHbli

OT1IpoC;

66. | Pe3eps VYcTHbIi

OIpoc;




67. | Pesepn 1 VcTHbIH
oIpoc;
68. | Pesepn 1 YcTHbIi
OIpoc;
OBUIEE KOJIMYECTBO YACOB IIO |68

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 9 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo«l IpocBeieHne;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

8-9xnacc (aBtopser O. C. I'abpuensu, 1. B. Tpury64ak). 7. Dnekrponnas popma yueonuka. 1. Xumus. 9
knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

Meroanueckue pexomenaanuu Munucrepersa IIpocsemenns Poccniickon ®denepannu 1o
«Peanuzanun oOpa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKOU
HalpaBJIEHHOCTEH 110 XUMHHU € MCII0JIb30BaHHEM 000pyoBaHus eHTpa «Touka pocTta»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas snexkrponHas mkona. - https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE OBPA30OBATEJIbBHOI'O IPOLHECCA
YYEBHOE OBOPYJIOBAHMUE

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NEMOHCTPALIUM

udposas nadoparopus no xumun (yuenndeckas) (Touka Pocra)

Ha6op OI'D o xumuu (Touka PocTta)



