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HHOACHUTEJBbHAA 3AIIUCKA

Pabovas mporpamMma MO XMMHH  COCTaBJ€HAa B COOTBETCTBUU C TPEOOBaAHHSIMHU
@enepalibHOTO  TOCYJAPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHIApTa  CpelHero  oOuiero
oOpa3oBanus, Ha ocHOBe DepepanbHON paboueii mporpaMmbl CpeaHero o0iero oopa3oBaHus Mo
XuMuU (YrIyOJIeHHBIH YpOBEHB), OCHOBHON 00pa30BaTEIIbHOM MPOrPaMMBbl CPEIHEro OOIIero
obpazoBanust MBOY «lllxona-mumeit Ne 2.

PaGouass mnporpamMma OpHUEHTHpOBaHAa Ha LIEJEBblE MPHUOPUTETHI JTYXOBHO-
HPaBCTBEHHOT'O Pa3BUTHsI, BOCHUTAHUS M COLHUAIU3AINH Yy4amuxcs, cHOpMyIUpOBaHHBIE B
paboueii mporpamme Bocniutanus MbOY «Illkona-nmumeid Ne 2.

XumHusi Ha YpoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAEeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oopa3zoBanus yuyamuxcs 11 knacca. 3ydyenue npenmMera, peannsyemoe B
yCcIoBUAX  AU(GGEpPeHIIMPOBAHHOTO, MPOPHILHOTO  OOyYeHHs, TPU3BAHO O00OECHEYHUTH
0011e00pa3oBaTeIbHyI0 U OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO
JUIA aanTalid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKM3HH B COLIMYME, a TaKXe JUIs
MPOJOHKEHHSI O0yUEHHS B OpraHu3alusx npodeccnoHanrbHOro 00pa3oBaHus, B KOTOPBIX XUMUS
SIBIISICTCS OJTHOW U3 PUOPUTETHBIX TUCIIHUILIHH.

B nporpamme mo XuUMHUM Ha3HaueHHE IMpeaMera «XUMHUS» TMOoJydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCSl CIIEAYIOIIME BBIMOIHIEMBIC
POrpaMMOii 0 XUMUU QYHKITUH:

¢ HUH(QOPMAIIMOHHO-METOIUYECKasl, peaau3alus KOTOpoill o0ecrnedynBaeT MOIydYeHHE
IIPEJICTaBICHUs O LESIX, COJIEp)KaHWHU, oOLel cTpaTernu OOy4YeHMs, BOCIIUTAHUS U
pa3BUTHSA O0YYAIOIIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpas ~ TIpeAyCMaTpHBaeT  OMpeesieHHE:
NPUHIUIIOB  CTPYKTYPUPOBAHHUS H  TIOCIENOBATEILHOCTH M3YYEHHUS  y4eOHOTO
MaTepuana, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; IMOAXOAO0B K
(GOpPMHPOBAHUIO COJEPKATEITHHONH OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTEIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe eIuHOTO
rOCyJTapCTBEHHOTO SK3aMEHa 110 XUMHUH.

[Tporpamma asist yriayOIE€HHOTO U3YUYECHUS XUMHUH:

e yCTaHaBJIMBAaeT MHBapUAHTHOE MPEAMETHOE CO/EpKaHue, 00s3aTeIbHOE Ui U3YUECHUs
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAaHHUE €0 IO KJIAcCaM, OCHOBHBIM COZEP>KaTEeNIbHBIM JIMHUSAM/pazesiaM
Kypca;

e 1aéT MpUMEpHOE pacrpesie]ieHne YIeOHOTO BpeMeHH, PEKOMEHIyeMOT0 Il H3yYeHHS
OTJICTBHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YeHHS Y4eOHOro Marepuana c
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3€H;

e aéT METONWYECKYI0 HHTEPIpETAlnIo0 IeNiell W 3ahad M3Y4YCeHHUs TpeaMera Ha
yriIyOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmrero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX pEe3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEAHEro ooiero oOpa3oBaHUS
(JIMIHOCTHBIX, METANPEIMETHBIX, TIPEAMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JIEMCTBUI O0O0ydYaromerocss IO OCBOEHHUIO COJEpKaHUs
npeaMera.



[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe [0 XUMHUU TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o00Imero oOpas3oBaHus. 3a
npeleiaMu  YyCTaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISAIOLICH CoAep kaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEINATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO pOoduiis 00yYeHHUS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOoJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOIO M3Y4YEHUs HaIpaBlIeH
Ha peaJln3aliio I[PEEMCTBEHHOCTM C MOCIEAYIOIIUM 3TalloM IOJIyY€HUS XHMHUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHPOBAHO TNPEUMYIIECTBEHHO Ha pacUIMpeHue u
yrIyOJieHHEe TEOPeTHYECKOW M MPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BBIOPABIIMX
onpeAenéHHbli MpoQiib 00y4YeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIONIEro MOayYeHHUs
XUMHUYECKOTo 00pa30oBaHUs B OpraHu3aiusax rnpodeccnoHanibHoro odpaszoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro o0mero oOpa3oBaHUsI M3yYCHHE TpeAMeTa «XUMHSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTHS 00YyYarOIINXCs,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYAIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTo
Tpyda W OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIHUX  MEXIUCHUIIITMHAPHBIMH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsrolmiuMu  npeAMeTa «XUMHS» Ha YPOBHE YriyONEHHOrO M3y4YEHHS SIBISIOTCA
yrayonénnsle Kypebl — «Opranudeckass xumus» U «OO0mas 1 Heopranudeckass xumus». [lpu
OTIpeIeIieHUU TOJIXO0J0B K OTOOPY U CTPYKTYPHON OpraHM3alH COACPKAHHS 3TUX KYypCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1yOnE€HHOTO YPOBHEH U3yUYeHHUs TpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs IMpeAMEeTa. JTa CHCTeMa 3HAaHUM MOJIydaeT ONpEeNesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€EHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAaHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACHIMPEHUS U YIUIyOJIEHUS NPEICTaBICHUNH O CTPOECHUU
BEIIIECTBA, XUMHUECKONW CBA3M M 3aKOHOMEPHOCTIX MPOTEKaHMs peakifid, pacCMaTpUBaeMbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. VI3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b OOBACHSETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKH 3pEHUS MeXaHM3MoB e€ oOpazoBaHus. M3yueHue THMOB peakuil JOMOJIHIETCS
(opMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BEIIECTB.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
U3Yy4YEeHUs Ul KJIAcCOB ompeenéHHoro npoduis (riaBHbIM o0pa3oM Ha HX CTPYKTypy U
XapakTep JOMOJIHEHUH K o0lIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAacCOB XHWMHKO-(hH3MYecKOoro
npodwmis 60ibIIOe 3HaYEHHE OYAyT UMETh AJIEMEHTHl y4eOHOro MaTepuasia Mo ooImeil XuMum.
[Ipy u3ydeHum mnpenMera B JAaHHOM CIy4yae aklEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHM U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOPUs



(MonekynsipHasi Teopuss B (U3MKE), 3aKOHBI COXPAHEHHUS] MacChl M DSHEPrUH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILIECTB U IPYTOE.

B 10 e Bpems B coaep:kaHuU MpeaMeTa Ui KJIacCOB XUMHUKO-OMOI0rHUecKOoro npodus
OonbIIMid yACTBHBIN Bec OyJeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciydyae mpenocTaBisieTcst
BO3MOXKHOCTh Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHU3aluu KIETKU KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOZIST, K INpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTABE M CBOMCTBAX IPEICTAaBUTEIEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPECHHUS.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B MO3HAHHUA U OIbITA MPAKTUUYECKOTO IPUMEHEHUSI HAYYHBIX 3HAHUN U3y4EHHUE IIPEeIMETa
«XuMus» Ha YrIyONEHHOM YpOBHE OCHOBAaHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMEThD,
«Matemaruka u uHpopMaTuka» 1 «PyccKuil sI3bIK U JINTEpATypay.

[Tpu u3yueHun y4eOHOro mpeameTra «XuUMUS» Ha yriayOIEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd ()OPMUPOBAaHHME OCHOB HAyKH XHMHH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITENbHOCTH 4YEJIOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Perienue 3Toil 3amaun Ha yriayOiaEHHOM ypOBHE M3y4YeHHS
peaMeTa NpeArnoaaraeT peaau3aluio Takux 1esei, Kakx:

e (QopmupoBaHuE NPEICTABICHUNA: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [03HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylleill poiu B 00ecleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0iieM HSKOJIOTMYECKOM, SHEePreTHYecKod W MHINEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/JJaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHHUKOB OSHEPIUM, B
obecrieueHnu palMOHAIBHOTO MPUPOJONOIB30BAHMUS, B (dbopMupoBaHUU
MHUPOBO33pEHUS U 001IEH KyIbTyphbl YEJIOBEKA, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEIE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX MOHSTUN, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTABICHUII O CTPOEHHWU BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUSI XUMHUYECKUX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCHEPCHBIX CHCTEMax, 00 oOmMx
HAyYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y O0Oy4aroImMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHMHUYECKUX 3HAHUM Ui OOBSCHEHHS KIIOYEBBIX HACH U mpoldiieM
COBPEMEHHOM XHMUH, A7 OOBSCHEHUS M NPOTHO3WPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYUHYIO MPHPOJY; TIPaAaMOTHOTO peIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHUS, AaHAJIW3a W OLEHKHM C IMO3WLIHA SKOJIOTMYECKOU
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOH AEATEIBHOCTH YEJIOBEKa,
CBA3aHHOM C XHMMHYECKHM TPOU3BOJACTBOM, HCIIOJIb30BAHUEM M MepepadboTKOM
BEIIECTB;

e yruyOneHWe TMpPeACTaBICHUH O HayYHbIX METOAaX TMO3HAHMS, HEOOXOAMMBIX JUIs
pUOOpEeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIIIMX MECTO B TPUPOJE, B MPAKTUUYECKOH JEATEIBHOCTH H
MMOBCETHEBHOMW JKU3HU.



B nmnnane peanu3zanuu NepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (DYHKIIHM
[EJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPH M3YyYEHUH IpeaMera «XuMHs» Ha
yray0aEHHOM YpOBHE 0COOYIO aKTyallbHOCTh IPHOOPETAIOT TaKue IeNIM U 33Ja4H, KakK:

BOCIHUTAaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUI MPHUPOMABI, YBaKEHUS K
IIPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

pa3BUTHE MOTHUBALIMM K OOYYEHHUIO U IMO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHIX IICHHOCTEH;

Pa3BUTHC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX nu TBOPYCCKUX
crocobHocTeil 00yvaromuxcs, (popMHUpOBaHUE y HHUX CO3HATEIBHOI'O OTHOILIEHUS K
caMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa3oBaHUIO KaK yYCIOBUIO YCIEHIHON
npoecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOIO IPUPOOIOJIb30BAHMS, pa3BUTHE
9KOJIOTHYECKOH  KyJbTYpbl, IpPHUOOpETEHHWE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OOr11iee YUCIO YacoOB, MPEAYCMOTPEHHBIX Ul M3YYCHUS XMMHH Ha yriIyOJEHHOM YpOBHE
cpeanero obiero oopasosanusi, cocrariser B 11 kimacce — 136 yacos (4 yaca B HeseIio).



COJAEPKAHUE OBYYEHUA
11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 31eMeHT. M30Tonbl. CTpoeHHe JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHMEe YPOBHU M TOAYPOBHU. ATOMHBIE
opoOutanu. Knaccudukanms XuMHYECKUX IIEMEHTOB (S-, pP-, d-, f-anmemenTs). Pacnpenenenue
JJIEKTPOHOB II0 AaTOMHBIM OpPOHUTANIAM. OJEKTPOHHBbIE KOHQUIypalMM AaTOMOB 3JIEMEHTOB
[IEPBOrO—4ETBEPTOrO IEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, JIIEKTPOHHbIE
KOH(Urypalyu HOHOB. DJIEKTPOOTPULIATEILHOCTb.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucremMa XHMMHMUYECKUX dieMeHTOB [I..
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKoHAa M Ilepuonnyeckodl CHCTEMBI XMUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEIIECTB IO Ipyniam U
nepuoaaM. 3HaueHue nepuoandeckoro sakona /[.J11. Menneneesa.

XuMmHu4deckasi CBs3b. BUABI XMMMUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAsI, METaJUIMYECKasl.
MexaHu3mbl 00pa30BaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIA. DHEeprus
U JrHa cBs3u. [lonsspHOCTh, HANIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBsA3u. BogoponHas cBsA3b. MexXMOeKyIJIIpHble B3aUMOICHCTBUSL.

BanenTHOCTP M BaJIGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJl C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha IMpHUMEpE COEIMHEHHMH 3JIEMEHTOB BTOPOIO
nepuo/a).

IIpencraBneHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO — MOHA!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coeauHeHuil. IllonstHe o
KOOpAMHAIIMOHHOW XMMUH.

BemiectBa MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO CTpOeHUs. THIbI KpUCTANIMYECKUX
peweEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucremax. Mctunnable pacTBopsl. [IpeacTraBienue 0 KOTOUIHBIX
pactBopax. CrocoObl BBIpaK€HHMsI KOHLIEHTpAIlMM PacTBOPOB: MaccoBasl JI0Jisi BEIIeCTBa B
pacTBope, MoJispHas ~ KOHILEHTpainus. HacelllleHHble UM HEHaChIIEHHbIE  PacTBOPHI,
pactBopuMOcTb. Kpucramioruapars!.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. TpHBHAJIbHbIE Ha3BaHUS
OTJIENIbHBIX NPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKHUX peaklMii B HEOPraHM4YEeCKON U OPraHUYecKO XUMUU. 3aKOH
COXPAHEHHs MAaCChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAILIECHUS DHEPTUU NPU XUMHUYECKHX
peakuusax. Ternosbie 3QPEeKThl XUMHUUECKUX peakiuid. TepMOXUMHUYECKUE YpaBHEHHUSI.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTopoB. ['oMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u karamu3aTopsl.

ObparuMble W  HeoOpaTUMble peakIuu. XuMH4Yeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HAa MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JaBJICHUE U KOHILIEHTpAlMM BEILECTB, ydacTBYHOUMX B peakuuu. [Ipuniun Jle
[Tarense.

OnexTponuTtnyeckass aucconuanus. CunpHble M cinadble  3JeKTponauThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BoaopoaHblil
nokazarenb (PH) pactBopa. I'maponus coneil. Peakium nonnoro ooMeHa.



OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIATENb U
BOCCTaHOBUTENb. [Iporecchl OKHCIEHUS M BOCCTAaHOBJICHHS. BakHENIIME OKHCIHUTENH H
BOCCTaHOBUTENIHU. MeTOJ1 3JIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M HUX IPEBPAIICHUN: Ppa3lIoKEHUE
MEPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTOpPa, MOJEIM KPUCTAUIMUYECKUX PEHIETOK,
IOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAMKATOPOB, U3yUEHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW peakiuu U
[10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoandeckoil cucreMe XUMHUYECKHX 3JieMeHToB JI.U.
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHME CBOIICTBA HEMETaJUIOB.
AJToTponusl HEMETaUIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa U yriepoaa).

Bogopoa. Ilonyuenue, gusuueckre U XMMHUYECKHE CBOMCTBA: PEaKUUMU C METAJUIAMU U
HEMETaJNIAMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TONIMBHBIEC 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiayuyeHus, GU3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBoOpOAbl. BaxkHenmme KUCIOPOACOAEPKAIINE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMY4YeHHs rajoreHoB. [I[puMeHeHre rajloreHoB u
MX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble UM MPOMBILIUICHHBIE CIIOCOOBI IMOJYYEHUS KHCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HA. OKcUAbI U
MEPOKCHUIBI.

Cepa. Haxoxnenwe B TpUPOJE, CIIOCOOBI MONyYCHHS, (DU3MYESCKHE W XHUMHYCCKHC
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEeIMHEHUI.

Azor. Haxoxxnenwe B Tpupoae, CIOCOOBI TONYyYeHHUs, (PU3HMUECKHE W XUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHHe a30Ta U €ro COoeNUHEHHU. A30THBIC
ynoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CrnocoObl MONydeHHUs, (U3NYECKUEe U XUMHUYECKUE
cBoiictBa. Dochuasl u ¢ocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue dpocdopa u ero coennneHuit. ocopHeie ynodpeHus.

VYraepon, HaxoXxjaeHuUe B IpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U €€ coyld. AKTUBUPOBAHHBIN Yyrojb, aacopOuus.
Oynnepensl, TrpadeH, yriaepoaHble HaHOTpyOku. [IpumMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, H €r0 COEAUHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, criocoObl MOdydyeHus, (Gu3nueckue U XMMHUYECKHe
coiicTBa. Okcup kpemuusi(1V), kpemHueBast Kuciaora, cuiMkarhl. [IpuMeHeHne KpeMHUsSI U ero
coennHeHu. CTEKII0, €ro MOJy4YEeHHE, BUJIBI CTEKIIA.

[Tonoxenue meramos B [lepuoanyeckoii cucreMe XUMHUECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOume Gusndyeckre cBOCTBa METaJIOB.
[TpumeHeHnue MetannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUNA PpsAJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  TOMyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPIHUs, ieKTpomeTautyprus. Ilonarue o koppo3uu
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

Obmas xapakrepuctuka MeTauioB |A-rpymnmel Ilepuoandeckoil cUCTEMBbl XMMHUYECKHUX
aneMeHToB. Hatpuil u kanuii: nonydenue, pusndeckre U XUMUYECKHUE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



O6mas xapaktepuctrka MetaioB |IA-rpynmer I[lepuogndeckoil cucTeMbl XHMHUYECKUX
AJIEMEHTOB. Maruuii W KajblMid: TMoJydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOICTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coequHeHuH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

AnOMUHUE: TIONTydeHre, GU3NYECKUe U XMMHYECKHUE CBONCTBA, MPUMEHEHUE MPOCTOTrO
BElIeCTBA M €ro CcoeAMHEHUH. AM(pOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTtuka MeTauioB mnoOouHbix mnoarpymnm (b-rpymm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

Ouznyeckue U XMMHUECKHUE CBOMCTBA XpoMma U ero coearuHeHui. OKCUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U QUXpoMarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tomrydyenue u npuMeHeHHE XpoMa.

®usnueckue M XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHMH. Baxueimue
coenuaenust mapranna(ll), mapranma(1V), mapranma(VI1) u mapraamna(VIl). [lepmanranar xamus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

Ouznyeckue U XMMUYECKUE CBOMCTBA Kene3a U ero coequHeHu. OKCHIbI, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonmydyenune u npuMeHEeHHE KeTe3a U €ro CILIABOB.

Ouznyeckue U XMMHUECKHUEe CBOMCTBA MeaH U e€ coequHeHuil. [lomyueHne u npuMeHeHue
MEIU U €€ COCIUHEHHM.

[{unk: nomyueHue, Gpu3NYeCKUe U XUMUYECKHE CBOIiCTBa. AMGOTEepHbIE CBOWCTBA OKCHUIA
Y TUJIPOKCH/IA [IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NuHKa U ero COeIMHEHUH.

DOKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEUIECTB M HX IMPEBpAlllEHUI: U3y4eHUe
00pa3IoB HEMETauIoB, TOpeHHe cepbl, ¢docdopa, xene3a, MarHus B KHCIOPOZAE, H3YUYCHHE
KOJUIeKIMU «MeTayuibl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX M IIEIO0YHO3EMENIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKele3a C pacTBOPaMH KHUCIIOT M I1eJ0Yell, KaueCTBEHHbIE peaKlIMi Ha HEOPTraHUUECKUE aHUOHBI,
KaTHOH BOJOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE T'MIPOKCHIOB aTIOMUHUS U LIUHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3a7a4 Mo TeMaM «l anoreHsn»,
«Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUS», «MeTallTbl TIaBHBIX MOATPYTIID,
«MeTtanibl MOOOYHBIX MOATPYIII».

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [IoHATHE O HAayUHBIX
METOJaX IO3HAHUS M METOJIOJIOTMM HAy4yHOro uccienoBaHus. HayuHble NpUHIMIIBI
OpraHu3aIi XUMUYECKOTO MPOU3BOACTBA. [IpoMEBIIIIIEHHBIE CITOCOOBI MONYYEeHUs BayKHEHIIINX
BElIECTB (Ha IMpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoja). [IpoMblineHHbIe
CIocOObI MOMYYEHHsS] METANIOB M CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHE OKpYKaoIIel cpeabl H
ero 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHus M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna ucnosib30BaHUsA
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTHUU MEIUITUHBI.

XVMUS TUIIA: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIe 100aBku. Poip XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMepHble cpenctBa. beitoBas xumus. [IpaBuna Oe3zomacHOro
WCITOJIH30BaHUS MPENapaToB OBITOBOW XWMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAIbl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPATbHBIC yI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. Marepuabl
JUISL 37eKTpOHUKU. HaHOTeXHOIOTHH.

Pacuérnbie 3anaun.

Pacuérpl: Macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMa, KOIMUYECTBA



BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIM OJHO W3 BEIIECTB HMMEET IPHUMECH, Macchl (00BéMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKlMd, €clid OJHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C
onpenes€HHON MacCOBOM J10Jied PacTBOPEHHOTO BEHIECTBA, MACCOBOM [IOM M MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcTBOpPE, JOJIU BBIXOJA NPOJIYKTa PEAKIHUU OT TEOPETHUYECKU
BO3MOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU U3YYEHHH OOIIEH U HeOPraHMYECKON XMMUU B
11 xmacce ocymIecTBISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUN, IPUHATHIX B OTJEJIBHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBbIC TIOHATHS: SIBICHHUE, HAyYHBIH (akT, THUIOTE3a, TEOpPHUs,
3aKOH, aHajlu3, CHUHTe3, KIacCUpUKalus, MNEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

Ouznka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJa, YHEPreTHYCCKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILEeCTBA, WICAIbHBIN ra3, (QU3WYECKHe BEJIMYMHBI, E€IMHUIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTHUsl, Macca.

buonorus: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIICBOJbI, HYKICHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIC3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TexHoorus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPrusi, CTPOUTENbHbIE MaTepUabl,
CCJIbCKOXO3SUCTBEHHOE TPOU3BOJICTBO, THINEBAas IPOMBINIICHHOCTh, (apMareBTHIecKas
MPOMBIIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, SJICKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IpeaMeTa «XHMHsS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTHYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb U  CIOCOOHOCTh  OOydyaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMU W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKOW KYJIBbTYPBI; CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHBIC
IUTaHBI.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHHUS NperMeTa «XHUMHUS» OTPaKaroT cHOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH 00YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuyHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00YYaroIMXCsl B IPOLIecce peanu3anuu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaskIaHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 003aHHOCTEH, YBaXKEHUs K
3aKOHY U IIPaBOIOPSIIKY;

IPEJICTaBICHUST O COLMAJIbHBIX HOPMax M IPaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MIPOEKTOB,
peleHnH yuyeOHBIX M IT03HABATENbHBIX 33/1a4, BHINOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IpYTuX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJIEOUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U NMPAKTUYECKOTO IMPHUIIOKEHHS
XMUMHH, OCO3HaHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOIIOIEHUH,
KPOINOTJIMBBIX dKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPyZa YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHajIu3e
MH(}OpPMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XHUMUYECKUMH SBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE M IOCTYIKHM CBOMX TOBAPUINEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHUM MOCTYIKOB;

4) popMupoBaHus KyJbTYpbl 310POBbS:



MOHUMaHUs IIEHHOCTEeH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOIOACHMS MPaBUJI 0E30MacCHOTO OOpAaIeHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HU, B TPYAOBO J1€ATEIBHOCTH;

MOHMMAHUA UEHHOCTH NPaBWJI WHAUBUAYAIbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TOCIICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOQPECCHil pa3IMYHOrO pojia, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYJLy, JIOJSM TPyia U pe3yibTaTaM TPYAOBOH JAEATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYaTbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oynyuieit mpodeccuu u peaivzanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ MOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HM Ha 3eMIie;

MOHUMAaHUS TI100aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHON CpEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUSITHS JEUCTBHM, MPUHOCIIINX BPEa OKPYKAIOIIEH MPUPOHON Ccpere,
YMEHHS TPOTHO3UPOBATh HEOIArONpUSATHBIE YKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  JKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YypPOBHIO pa3BUTHUS HAyKd U
0OIIECTBEHHON TIPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIEM
MHpE KaK O €JWHCTBE MPHUPOJLI M YEJIOBEKa, B TO3HAHWUU TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JAJi COBPEMEHHON IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaibHOU
KYJBTYPBbI, B PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUHNBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYCHNH YCIIOBH YCIIEIIHOTO TPYyAa U 3KOJOTHYECKH KOM(POPTHOM jKU3HM Ka)KJ0r0O 4YjIeHa
00111eCTBA;

eCTeCTBeHHO-Hay‘-IHOﬁ I‘paMOTHOCTI/IZ IIOHUMAaHUs CYH_[HOCTI/I MCETOA0B IIO3HaHHA,
UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HAayKaX, CIIOCOOHOCTH HCITIOJIb30BaTh MOJydYaeMble 3HAHUS IS
aHamu3a U OOBACHCHHS SIBIICHHI OKPY’KAIOIIEr0 MHUpa M MPOMCXOIAIINX B HEM H3MEHCHHIA,
YMCHI/IH JcJIaTh O60CHOBaHHLIe 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (I)aKTOB U UMCHOIIIUXCS JaHHBIX
C LIEJIbIO MOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSTEIBHO UCIIOIh30BATh XMMUYECKHE 3HAHUS IS PEIICHUsS TPOOIeM
B PEaJIbHBIX KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO, HCCIICI0BATEIbCKOM JICATCIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHMH 110 XHMHH B COOTBETCTBHHM C >KH3HEHHBIMHU
OTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSM Tpyda B pPa3iu4HbIX chepax npodecCHOHATbHON
JIEATETLHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MexXmnpenMeTHbIe) OOLeHayYHbIe OHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNEe, HAOII0AeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIpYTHeE);

yHMBEpCalibHble ~ yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TIPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYarolIUXCs  MCIOJIb30BaTh  OCBOEHHBIE  MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMH.

Ilo3naBaTe/ibHBbIE YHMBePCaJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHITUS JUIsI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUN;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECCTB U XUMHNYCCKUX peaKHI/II\/II;

YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YHYACMBIMU SABJICHUSAMHU,



CTPOMUTH JIOTUYECKHE PpACCYyXkJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMblE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuud — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEILECTB U XMMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYX/ICHUII;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyJIUpoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nunpopmaumeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbE TOCOOMs, pecypchl HTepHera),
aHaTM3UpPOBaTh HMH(POPMAIMIO pPA3JIMYHBIX BHUIOB MU (OPM MpenCTaBlIEHUs, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jMyYHblE METOAbl IpPU IOHCKE M O0TOOpe
uHpopMalnu, HeOOXOAUMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] MHPOPMAIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KauyecTBE CpeACTBAa NpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISJHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1efiCTBUA:
3aJjaBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TEMbI B X0/1€ JHaIora U/UiH JUCKYCCHH,

BBICKA3bIBaTh UCH, (OPMYITHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3anuu y4eOHOro MpoeKkTa, U (POpPMyIHpPOBaTH BBIBOJBI [0 pPE3yJbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHMSI MMO3ULIUN B XO7€ 00CYk/IeHUS U 0OMEHA MHEHHSIMH.

PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
ompenenss e€ Ieau W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX PelIeHUs ¢ YYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BEIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb JI€ATEIHHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro OoO0mero oO0pa3oBaHMs BKIIOYAIOT CrienU(UYecKue I y4eOHOro MmpeaMera
«XuMHs» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM 0 OCBOEHMIO, MHTEPIpPETALUU U
IpeoOpa30BaHUI0 3HAHUM, BUABI I€ATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B PEalbHbIX >KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XMMHEW. B mporpamme nmo XMMHUU NpPEAMETHBIE PE3YJbTaThbl MPEACTABIEHBI IO
roJilaM U3y4eHHs.

11 KJJACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MPECTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HABA€MOCTH SIBJICHUH MPHUPOJbI, O MECTE€ W 3HAYEHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posii B 00eCleYeHUH YCTOWYUBOTO Pa3BUTHS, B PELIEHUU MPOOJIEM 3KOJIOTMYECKOH,
BHGPFGTI/I‘IGCKOI\/'I 158 HI/IHIGBOfI 6630HaCHOCTI/I, B paSBI/ITI/II/I MEIUIIMHBI, CO3JaHUHU HOBBIX
MaTepHuaos, HOBBIX HCTOYHHUKOB SHEpPTUH, B obecreyeHnu palMoOHaIbHOTO
MPUPOIOTIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YeJIOBEKa, a TAKKE
AKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON cpefie;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, M30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-atoMHBIe OpOWTaANM, OCHOBHOE W BO30YKIAEHHOE COCTOSIHUS aTroma, THOpUIU3aIius
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeTajuIMdecKas, BOJOPOIHAs),
KpI/ICTaJ'IJ'II/I'-IeCKaH peméTKa, XUMHUYCCKasAa peaKHI/ISI, paCTBOp, 3J'I€KTp0J'II/ITI)I, H€3J’I€KTPOJ'H/ITI)I,
ANEKTPOJUTUYECKAs  JUCCOLMAINS, CTENEeHb JUCCOLMAIlMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XMMHUUECKON peakinuu, CKOPOCTh XUMHUYECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJUTHYECKON
quccouuranuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,



3aKOH COXPAaHEHUs W MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PECHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHHS NPUYMHHOCTA U CHCTEMHOCTH
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W  HaJMOJIEKYJSIPHOM YPOBHSX; IPEJACTABICHUS O MEXaHU3Max
XMMHYECKUX pEaKUUid, TEPMOJMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
MPOTEKAHUsA, O XHUMHYECKOM pPAaBHOBECHHM, pacTBOpax MW  JUCIEPCHBIX  CHUCTEMAX;
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH W O€30TIaCHOM HCITOJIb30BaHUU
BOKHEUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY W TMPAKTHYECCKOW JESTEIBHOCTH YEJIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIINBATh
MX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATUS MPU OMUCAHUM HEOPraHUYECKUX
BEIIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTABIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIM, CHCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHalbHbBIE HA3BAHHUS OT/AEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMUMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUECKOU PEIIETKA KOHKPETHOTO BEIIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKOW CBSI3W M TUIA KPUCTAUTMYECKOW PEIETKH, OOMEHHBIM M JIOHOPHO-aKIICITOPHBII
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUMN: KIacCU(UIMPOBATH: HEOPraHWYECKHUE BEHIECTBA IO HUX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBYy pearupyroinux
BEIIECTB, TEIJIOBOMY J(PQeKTy peaklud, W3MEHEHHUIO CTeMeHEel OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajiu3aTopa W JPYTUe); CaMOCTOSATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIINHI U3y9IaeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBAaThH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKT€PU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeHnpneneeBa, UCIIONb3Ys MOHATUSA «IHEPrETUYECKUE YPOBHU», «IHEPrE€TUUYECKUE NOAYPOBHUY,
«S-, p-, d-aromHBIE OpOWTAIN», «OCHOBHOE W BO30YKIEHHOE HSHEPreTHYECKHE COCTOSHHS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpymmam Ilepuoguueckoii cucremsl [[. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKHE
CBOICTBa BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U
MEK]ly HEOPTaHUYECKUMU BELIECTBAMU C IIOMOLIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTh: OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCca 3THX PEAKIUi; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHWH; peakiuit



TUAPOJIN3A; PeaKkIuil KOMILIEKcooOpa3oBaHMsl (Ha MpUMEPE T'HIPOKCOKOMIUJIEKCOB ILIMHKA W
ATIOMUHHUS);

c(hOPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHYECKHX XApPAaKTEPUCTUK, XAPAKTEp M3MEHEHHUs CKOPOCTH
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEILEHUs
XUMHUYECKOTO PAaBHOBECHUSI 110]] BIUSIHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUCCKUE PEAKIINH, JISKAIINEC B OCHOBE
MPOMBIIUICHHOTO TIOMYYEHHUs] CEpHOW KHUCIOThl, aMMHaka, oOOIIMe Hay4dHble MPUHIIMIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOIH3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO TIO3HAHUS SIBJICHUN
npupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJAETUPOBaHUE, OSKCIEPUMEHT (pealibHblil U
MBICIICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTbh 3TU 3HAHUS MPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMUYECKHX SIBJICHUH,
MMEIOLIKUX MECTO B MPUPOJE, TPAKTUUECKON IEATEIIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTHh YMEHHUSI TIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIUs; MAacChl BEUIECTBA UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM O0BEMY OJJHOTO M3 YYACTBYIOUINX B PEAKIIUU
BEIIICCTB; TEIUIOBOTO 3(deKTa peakinu; 3HAYCHUsT BOJIOPOIHOTO TIOKA3aTeNIs PACTBOPOB KUCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEaKUUHU, €CJIM OJHO U3 MUCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONpPEACIEHHOU
MaccoBOM Jioyied pacTBOPEHHOTO BeUIECTBA WM JaHO B HW30BITKE (MMEET MPHUMECH); 0NN
BBIXO/Ia TIPOJYKTA PEAKIIUN; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKUIN
HKCIIEPUMEHT (TIPOBE/IEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEILECTB, ONPEIEIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOILIBI UHAUKATOPOB,
W3y4YeHUE BIIUSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, PpEeIIeHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMaMm «Metamis»y u «Hemeramib») ¢ coOMtoIeHeM MpaBUl
0e30macHOro oOpaIleHus C BellecTBaMH U JabOpaTopHBIM 000pydoBaHHEM, (OPMYIHUPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3ynbTaThl IKCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0ON U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIHUSIMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMYECKU IeTIeCO00pa3ZHOTO
MOBEJICHUSI B OBITY W TPYIOBOW JESATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKPYXAaIOIIe MPUPOJAHON CpeAbl M AOCTHKEHUS €€ YCTOMYMBOrO pPa3BUTHS, OCO3HABATh
ONACHOCTh TOKCHYECKOI'O JECHCTBHS HA >KUBBIC OPraHU3MBbl ONPEAECIEHHBIX HEOPTaHUYECKUX
BEILECTB, TOHMUMas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TOWCK XHUMHYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M ydyeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTUYECKH aHaIH3UPOBATH XHUMHUYECKYIO



uH(popmaruio, mepepadaTeiBaTh €€ U MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3aJa4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauuecTBo yacoB
HaumeHoBaHuUe pa3ieioB H TeM
Ne n/m Konrpoabnbie IlpakTuuyecknme  OJJIEKTpoHHbIE (H(pPOBbLIE)
MPOrpaMMbl Bcero
paboTnI padoThI o0pa3oBaTe/ibHbIE Pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii bubnnorexa [HOK
3akoH u [lepuonuyeckas cucrema https://m.edsoo.ru
1.1 10
XUMHYECKHUX 3eMeHToB /l. W. bubnuorexa POII
Memeneesa https://resh.edu.ru
12 Crtpoenue BemiecTBa. MHOrooOpasue 14 1 Bce mis yaurenst xamuu
' BEIIECTB http://him.1september.ru
XUMUS OIS BCEX:
WJLTIOCTPUPOBAHHBIE
MaTepuaibl o oo1eH,
1.3 XUMHYECKUE PEeaKIun 25 1 3 OpraHUYEeCKOM 1

Hroro no pazneny

49

HEOPraHWYECKOW XUMUU

http://school-
sector.relarn.ru/nsm/



http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

Pa3nea 2. Heoprannyeckasi xumust

bubnuoreka
LIOK https://m.edsoo.ru
2.1 Hemerauiet 43 bubmnoreka
POII https://resh.edu.ru
Bce nns yaurens xumuun
2.2 M 33 .
CTaIet http://him.1september.ru
Hroro mo pazneny 76
Pa3pen 3. XuMus u :Ku3HbL
Bupryansnas Xumuueckas
31 MG;‘OIIBI IIO3HAHUA B XUMHH. XI/IMI/ISI n 11 H_[KOJIa
XKXHN3Hb .
http://him-school.ru
Hroro no pazaeny 11
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



http://him.1september.ru/




