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HOACHUTEJIBHASN 3AIINCKA

Pa6ouas mporpamMma 0 XMMHH Ha YPOBHE cpefHero obimero o6pasopanus paspaboTaHa Ha OCHOBS
®enepansHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpasosanum B Poccmiickoir denepanuny,
TpeGoBaHmii K pe3yibTaTaM OCBOEHHS (enepanbHOl 00pa30BaTEIBbHON MPOTPAMMBI CPEIHErO ob1ero
obpazopanus(@OIl COO), npexcraBreHHBIX B PDenepanbHOM TOCYIAapCTBEHHOM 00pa3soBaTeNBHOM
craumapre COO, c yuérom Konmenuum mpenofaBands ydeOHoro mpeamera «XuMHS» B
00pazoBaTeNbHEIX Opranu3ammsx Poccuiickoit demepalny, PeaTU3yIONUX OCHOBHBIC 00pa3oBaTe/EHBIE
IPOrpaMMBbl, ¥ OCHOBHBIX MOJIOXKeHUH «CTpaTernu pasBHTUs BocTiuTanus B Poccuiickoii Penepanyu Ha
nepuox 10 2025 roga» (Pacnopspxerne [Tpasutenscrea PO ot 29.05. 2015 Ne 996 - p.).

XyuMHS Ha YPOBHE YIIyONEHHOrO M3y4eHHMs 3aHAMACT BaXKHOE MECTO B CHCTEME €CTECTBECHHO-
HayyHoro oOpasoBaHms ydamuxcs 11 xmaccos. KsydeHwe mpeamera, peanu3yeMoe B YCIOBHAX
AudbepeHIITPOBAHHOr0, NPOGUIHLHOr0 00ydeHHs, HPH3BAHO O0eCHeunTh OOLIeOOPa3OBATENBHYIO U
O6IIeKy IFTYPHYIO MOATOTOBKY BBHIIYCKHHKOB LIKOIEI, HEOOXONMMYEO Ui ajanTaldd UX K OBICTpO
MEHSIOIMMCS YCHOBHSAM JXKM3HM B COLyME, a TakXe IS MPONODKEHHs OOydyeHMs B OpraHH3alliiaX
IpodeccCHOHATBHOrO 00pa30BaHus, B KOTOPBIX XHMHS ABJIAETCI OJHON U3 MPHOPUTETHBIX NACIHIIIAH.

B nporpamMme 1o X¥MHY Ha3HAYeHHE NPeMeTa « XUMESI) IOJTydaeT NOAPOOHYI0 HHTEPIPETALMIO B

COOTBETCTBHM ¢ ocHOBomonararormumu nonoxerusmu ®IOC COO o B3anMo0OyCIOBIEHHOCTH IIENeH,
CONEpXaHHUsd, pe3yNpTaToB oOOydeHMs U TpeOoBaBMH K YPOBHIO IOATOTOBKM BBIIyCKHUKOB.
CBHIETEIHCTBOM TOMY SIBJISIOTCS CIIEAYIOINNE BEIIOIHIAEMBIE IPOTPaMMOM [0 XUMHH G YHKITHHA:
-nH(OPMAIIHOHHO-METOAMYECKas, Peann3alms KOTOpoH 00ecHeuuBaeT MOJIyYCHHE NPEACTABICHHI O
IEJIX, COJIepKaHuH, obmel crparerny 00ydYeHMs, BOCIHTAHUA U Pa3sBUTHS O0y4aIOUXCs CPeICTBAMHM
HpeaMeTa, H3y4aeMoro B paMKax KOHKPETHOro mpoduis;
-OpraHu3allHOHHO-TIaHUPYIOas, KOTOpast mpexycMaTpuBacT otnpeaeneHue: HPUHITUIIOB
CTPYKTYPUPOBAHHSI ¥ IIOCIECHOBATCIBHOCTH H3YYeHHsA y4eOHOrOo MaTepualia, KOJNHYECTBEHHBIX H
KAUECTBEHHBIX €0 XapaKTEPUCTHK; HOAXOIOB K (POPMHUPOBAHUIO COAEPKATESIHHOM OCHOBBI KOHTPOIS H
OLEHKH 0Opa30BaTENbHEIX JOCTEMKEHMH O0ydJarollmxcs B paMKaX HTOTOBOM arrecranuu B (opme
€IMHOTO rOCYTapCTBEHHOTO 3K3aMEHa 110 XUMHH.

IMporpamma juis yIIyOIEHHOTO H3YUYEHUS] XUMUH:
~-YCTaHABNMBAEeT HMHBAPUAHTHOE IPEIMETHOE COJEepiKaHHe, OOs3aTenbHOS U1 H3YYCHHS B paMKax
OTAENBHBIX Mpoduiei, IpeaycMaTpuUBaeT paclHpeAcieHHe W CTPYKTYPHPOBaHHE €ro IO Kiaccam,
OCHOBHBIM COJZIEpXaTeIbHBIM JIMHUAM/pa3fesiaM Kypca,

--1aéT IPHUMEPHOE pacrpe/ieleHue yIeOHOTo BpEMEHH, PEKOMEHYEMOTO IS H3YUEHHUS OTACIIBHBIX TEM;
--TIpe/yiaraeT MpPUMEPHYIO IOCIENOBATENBHOCTh H3YYeHHsA y4eOHOTo marepuana ¢ Yy4ETOM JIOTHKM
IIOCTPOCHHS Kypca, BHYTPHIPSIMETHBIX H MEXIPEIMETHBIX CBI3CH;

~-1a8T METOIMYECKYIO MHTEpIPETAIMIO Nlejiel U 3afad H3ydeHHs HpeaMeTa Ha yrilyONEHHOM YPOBHE C
yu&TOM COBPEMEHHBIX IIPHOPUTETOB B CHCTEME CpefHEro olmiero o0pa3soBaHUs, COICPIKATENBHOM
XapakTepUCTHKH ~TUIAHMPYEMBIX Pe3yJIbTaTOB OCBOCHHA OCHOBHOW 00pa3oBareibHOM MPOrpaMMbl
cpenHero obmero obpa3oBaHus (JHYHOCTHBIX, METANpPEIMETHBIX, NPEIMETHBIX), a TaKkKe € y4E€ToM
OCHOBHBIX ' BHJOB Yy4eOHO-IIO3HABATCIBHBIX JEHCTBHI OOyYalOIEToCs IO OCBOCHHIO COACPKAHMS
mpeaMerTa.

» ITo BceM Ha3BaHHBIM IO3MIMSM B IIPOrpaMMe IO XUMHH IPERYCMOTPEHA IPEEMCTBEHHOCTH C
00y4eHHEM XMMUH Ha YPOBHE OCHOBHOTO oOmero ofpasosaus. 3a MpeneiaMH YCTaHOBIECHHOH
TPOrPaMMO#i IT0 XUMHH 0053aTeNbHOM (MHBapUAHTHOM) COCTABISIONIEH CoaepKaHus yueOHOro mpeaMeTa
«Xumusa» OCTaéTcsd BO3MOXKHOCTH BhIOOpa €ro BapHaTUBHOM COCTaBISIOIIEH, KOTOpas IOJDKHA
OIpeNIeNATECS B COOTBETCTBHH C HAIIpaBJIeHHeM KOHKPETHOTO Mpoduis o0yYeHus.

B ‘cootBercTBEH ¢ KOoHIEeNTyadbHbIMH monoxenusMu OI'OC COO o HasHAaYCHMH TPEAMETOB
6a30B0ro ¥ ymIyOnéHHOTo ypoBHe# B cucreMe Mu(depeHInpOBaHHOTO 00yY€EHUs HA YPOBHE CPEIHETO
00mmero o6pa3oBaHHsA XMMHS Ha ypPOBHE YIIYONECHHOTO W3YYCHMs HANpaBIeH HA pEaH3aliio
IPEEMCTBEHHOCTH C TOCTEYIOMUM 3TAMOM NOJIy4eHNs XUMUYECKOro 0GpasoBaHiis B paMKaX U3yYeHHs
CHEeNMANBHBIX €CTECTBEHHO-HAYYHBIX W XPMHYECKMX IUCIMIIIMH B BY3aX M OpPraHU3AIMIX CPEIHETO




npodeccHoHaNbHOro o0pasopaHusa. B 5TOH CBA3M M3YYCHHE INPCAMETA «XuMHsI» OPUEHTHPOBAHO
IIPeNMYIIECTBEHHO Ha DaClIMpEeHHe M YIJIYOJNEeHHE TEOPEeTHHYeCKOW H IPaKTAYCCKOH IOATOTOBKH
06yuaromuXxcs, BHIOPABIINX ONPENENEHHBIN IpodHIE OOydeHus, B TOM HHCIC C TIEPCIIEKTUBOH
HOC/IEAYIOIEro IMONYYeHHs] XHMMHYECKOro o0pasoBaHHsA B OpraHusanusx PO EeCCHOHATEHOTO
o6pazopanus. Hapsiy ¢ atum, B cBete Tpebosanuii @I'OC COO k mIaHAapyeMbIM pe3yibTaTaM OCBOCHUS
denepanpHOM 00pa30BaTENbHON MPOTPAMMBI  CPEIIHETO obmero oOpa3oBaHMsS H3YuYeHHE TIpeiIMeTa
«XuMHAs» OPHEHTHPOBAHO TAaKKe HA PpEINCHHE 3a4ad BOCIUTAHMA M  COIHMAILHOTO pa3BUTHUSL
o6ydarommxcs, Ha GOPMHPOBAHHME Y HUX OOICHHTEIUIEKTYANBHBIX yMEHUi, YMEHUH pallMOHATH3AHN
yueGHOro Tpyza ¥ OOOOMEHHBIX CHOCOOOB JEATEITBHOCTH, HMEIOMIMX MEX TUCITUIUIMHAPHBIH,
HaIIIpeIMETHBIN XapaKTep.

CoCTaBSIOIUMH ~ TpeaMeTa «XuMMHS» Ha ypOBHe yrIyOJEHHOTO H3YYEHMsl  SIBISIIOTCA
yriayOonéunsie Kype «OOmas u HeopraHH4YeCKas XAMUSD. IIpu ompeeNeHHH MOIXOAOB K OTOOpY H
CTPYKTypHOM OpraHM3aiMK COJEPXaHWs STHX KypCOB B MpPOrpaMMe IO XMMHHU 33 OCHOBY HMPUHSITHI
nonosxerns ®TOC COO o pazmuumsx 6a30BOTo U yIIyONEHHOTO yPOBHEH H3yUCHAS NPEIMETa.

OcHoBy coepxanuss KypcoB «OOIIas ¥ HEOpraHHYECKas XHMHs» COCTABIACT COBOKYIIHOCTDH
IpEeAMETHBIX 3HAHMN ¥ yMEHHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YYCHMS IpeAMeTa. Ora cucrema
3HaHWi TOJyYaeT ONpPENeNEHHOE TEOPETHUECKOe [ONONHCHHE, MO3BOJLIOIICE OCO3HAHHO OCBOUTDH
CYIIECTBEHHO GONbIIN 06BEM (HaKTONIOTHUSCKOrO MaTepuaa. Tak, Ha yrIyONEHHOM YPOBHE M3yUeHHS
npesveTa obecriedeHa BO3MOXHOCTD 3HAMATENBHOTO YBEIMUCHHS o6béMa 3HAHUH O XHMMHYECKHX
JEMEHTaX M CBOMCTBAX HX COE/IMHEHHM HA OCHOBE DPACHIAPEHMs ¥ YIIyOneHMs NpeICTaBICHHN O
CTPOEHUHI BEIECTBA, XMMUUYCCKOM CBA3M U 3aKOHOMEPHOCTSIX IIPOTEKAHMA PeaKiliil, pacCMaTpUBAEMBIX €
TOUKM 3pCHHS XMMHMYECKOM KWHETHKM M TepMOJMHAMHUKH. VI3ydeHwe NepHOMvecKOro 3aKkoHa H
ITepnouueckon CHUCTEMBI . XHMHYECKHX 3JIEMEHTOB GasupyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAHMIECKUX NPEICTABICHHSIX O CTPOEHUH aToMa. XMMHYECKas CBsi3b 00BACHACTCS C TOUKH
3PEHMS JHEPreTHHIECKUX W3MCHECHNH Npu e€ oOpa3sOBaHHHM M Pa3pyINCHHH, a TaKkkKe ¢ TOYKM 3PCHHUA
MEXAHU3MOB €& 0Opasopanus. V3ydeHne TUIIOB peaKIuii JOMOMHACTCS GOPMUPOBAHUEM [IpeICTaBICHHH
06 DIEKTPOXHMHMYECKHMX IPOIECCAX H JJIEKTPOJIM3e PAcHIaBOB M PacTBOPOB BELICCTB. B xypce
OpraHMYecKOl XHUMHM IIPH PACCMOTPEHHH PEaKLHOHHOM CIIOCOOHOCTH coeUMHeHui yaensercs ocoboe
BHHMaHHE BOIpocaM o0 OIIEKTPOHHBIX d(¢eKrax, O B3aHMHOM BJIMSHMA aTOMOB B MOJICKyJax M
MEXaHH3MaX PEaKIuil. ‘

- Ocoboe 3HAUEHHE UMEET TO, YTO HA CONEPKAHME KypCOB XHUMHUH yrayOIEHHOTO YPOBHA H3YYECHUS

VI KI1accoB OpenenéHHoro npoduis (raaBHeM 00pa3oM Ha MX CTPYKTYPY M XapakTep JIOTIOJTHEHMH K
obImelt crucTeMe IPeIMETHRIX 3HAHWI) OKA3HIBAlOT BIHAHHE CMEXHbIC HpeAMeThl Tak, Hampumep, B
COIePKAHMK IIPe/IMeTa JUIsl KJIACCOB XMMHUKO-GU3MIECKOro NpoQIs GoIbIIOe 3HaYCHUE OYILYT MMETh
5JIEMEHTEI Y4eOHOTrO MaTepHana 1o obmelt xumun. IIpy u3ydeHWH OpeiMeTa B JaHHOM CIydae aKIeHT
6yL[eT clienaH Ha OOIHOCTH METOZNOB IO3HAHHM, OBLIHOCTH 3aKOHOB M TEOpHii B XHMHMU U B (u3MKe:
aTOMHO-MOJIEKyJISIpHAst TeopHs (MOJICKyJIpHAsA TeopHs B ¢du3KKe), 3aKOHBI COXPAHEHHS MacChl H
SHePIHHM, 3aKOHBI TEPMOAMHAMHUKH, 3JIEKTPOJIN3A, IPSACTABICHHS O CTPOSHNH BEIIECTB 1 JPyToe.
' B To e BpeMs B COAEPXKAHMHM IIPEIMeETa IS KJTACCOB  XHUMHUKO-GHOJIOTUYECKOrO IPOQHIIs
GonbIIMH yIOCNBHBIA Bec OyNeT HMeTh OpraHMYecKas XuMus. B sTom ciydae NpeNoCTaBIACTCA
BO3MOXHOCTh JUII Oojee OOCTOATENBHOrO PacCMOTPEHMS XHMHUYECKOW OpraHH3alMM KIIETKH Kak
GHONOIMYECKOM CHCTEMBI, B COCTAB KOTOPO#H BXOIST, K IIPHMEPY, TaKHE CTPYKTYPHBIC KOMIIOHCHTBHI, KaK
NAMUIBL, GEJKH, YTIEeBOIbl, HYKICHHOBBIE KHCIOTH U Apyrue. IIpy 5ToM 3HaHHA O COCTaBe U cBoOiicTBax
Ipef{CTABATENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXaT OCHOBOM JUIi M3YYEHHS CYHIHOCTH
mporeccoB HOTOCHHTESA, AbIXAHUS, NUIIECBAPECHUS.

B mrane GOpPMHpPOBAHHS OCHOB HAyYHOTO MHPOBO33DEHMs, OCBOCHHS OOIICHAYIHBIX METOLOB
I03HAHHMS ¥ OIbITA IPAKTHUYECKOTO TIPHMEHEHMS HAyYHBIX 3HAHWI M3ydYeHHE NpeaMera «XuMus» Ha
YIIyGIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C YUEOHBIMU NPEIMETaMHU, BXOISIIMME B
COCTaB NpEeIMETHBIX obnacTedl «EcTecTBeHHO-HAYYHbIC [PEAMETEL, «MareMaTrka ¥ HHGOpPMATHKaAY H
«PchKIm A3BIK U JIATEpATypay.




Tlpu w3ydennn ydeOHOTO IpeaMeTa «XHUMHS» Ha YIIyOIEHHOM YpPOBHE TaKkKe, KaK Ha ypOBHE
OCHOBHOrO M cpeiHero o6mero obpasoBaHms (Ha O0a30BOM YPOBHE), 3ajavyell HEPBOCTEIICHHOM
3HAYMMOCTH ABJISETCS (POPMHPOBAHME OCHOB HAYKH XUMHHM KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS,
NPaKTHYECKOM AEATETHHOCTH 4EIO0BEKa K OJHOTO U3 KOMIIOHEHTOB MHPOBOH KyIbTypHlL PerieHue sroi
3a/Ia4¥ Ha YIIYOJIEHHOM YPOBHE H3yUeHUs IIpeaMeTa IIPEeAIoaracT peann3alluio TaKuX UeIeH, Kak:
--popMupOBaHKE NPEIACTABICHUN: O MATECPHAIIBHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX ¥ IIO3HABAEMOCTH
ABJICHUM IPUPOIBI, O MECTe XMMHUH B CHCTEME €CTECTBEHHBIX HayK M e€ Belylllel pomu B 0OeCHeueHHH
YCTOMYHBOTO pa3BUTHSA UEJIOBEYECTBA: B DPEUICHHH IPOOIEM DSKOIOTHYECKOM, JHEPreTUUYECKOW H
HUINeBoM OE30MacHOCTH, B Pa3sBUTUHM MEIWIIWHBI, CO3@aHMU HOBBIX MATEPHAIIOB, HOBEIX HCTOYHHMKOB
DHEPrUM, B O00ECIEUCHHH PalMOHAIGHOIO IPHPOOIONBG30BaHUA, B (OPMHPOBAaHUN MHUPOBO33PEHHS U
o0mmIel KyIbTYpHI Y€JIOBEKA, & TAKXKE HKOJOTHIecKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
NIPUPOIHOMH Cperie;

--OCBOEHHE CHCTEMBI 3HAHMM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTaBISIOMICH €CTECTBEHHO-HAYJHOM
KapTHHBI MHpPa: PyHAAMEHTAIBHBIX IIOHATHI, 3aKOHOB U TEOPHH XUMHH, COBPEMEHHBIX IIPEICTABICHHI O
CTPOEHHH BEIIEeCTBA Ha Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJSPHOM, HAIMOJIEKYJISPHOM, O
TEPMOJMHAMWYECKAX W KHHETHYECKUX 3aKOHOMEDHOCTSX IIPOTEKaHMA XUMMYECKHX peakuui, o
XUMHYECKOM DPaBHOBECHH, PAcTBOpaX M JHUCIEPCHBIX CHCTeMax, 00 OOIMX HayuyHBIX NPUHIUIAX
XAMHUYECKOT'O IPOU3BOJICTBA;
--hopMupoBaHMEe Y OOYYAIOIIMXCS OCO3HAHHOIO IIOHUMAHUS BOCTPEOOBAHHOCTH  CHCTEMHBIX
XAMHYESCKHX 3HaHWi a1 OOBSCHEHHS KIOUYeBHIX HJeli u mnpoOireM COBPEMEHHOHM  XUMHM, I
OOBACHEHHS M IPOIHO3MPOBAHMS SBIICHHUM, UMEIOIUX ECTECTBEHHO-HAYYHYIO IIPHPOLY; I'PAaMOTHOTO
peuieHus IpoOieM, CBS3aHHBIX C XUMHel, NPOTHO3UMPOBaHHUSA, aHalu3a M OLIGHKH C TIO3UIUH
9KOJIOTHUYECKOH 0e30mMacHOCTH MOCHEACTBHII OBITOBOM M NMPOH3BOJICTBEHHOHN NEATEIbHOCTH YEJIOBEKA,
CBSI3aHHOW ¢ XUMHYECKUM ITPOU3BOJACTBOM, HCIIOIH30BAaHUEM B IEpepabOTKOI BEMIECTB;
--yriryOJIeHHe peACTaBIeH it 0 HayYHBIX METOAaX MO3HAHMS, He0OXOAUMBIX I HpUOOpEeTEeHUS YMEHHHI
OpHUEHTHPOBATECA B MHPE BEIIECTB K OOBSICHEHUS XUMUYECKUX SIBICHUM, UMEIOIUX MECTO B IIPHPOJE, B
MPAKTUHIECKON AeITENHFHOCTH ¥ IIOBCEHEBHON XKU3HH.
B miaHe peanu3anuy MEPBOOUEPENHBIX BOCIUTATENBHBIX W PA3BHUBAIOIIHNX (QYHKIMH uenocmon
' CHCTEMBI CpefHero o01mero o0pa3oBaHus MIPH H3yYSHHH IpeaMeTa « XUMUS» Ha yriIyOlIEHHOM ypOBHE
0CcOo0YI0 aKTYaIbHOCTH MPHOOPETAIOT TaKKe 1ENU U 3a7a49H, KakK:
--BOCIIHUTaHHE YOSXKIEHHOCTH B ITIO3HABAEMOCTH SBIICHUH IIPUPOJIEL, YBAXKEHHUS K IIPOIIECCY TBOPUYECTBA B
00IacT¥ TEOpeTHYEeCKHUX ¥ IPHKIAAHBIX HCCIENOBaHWIA B XWMHH, (HOPMUpPOBaHHUE an013033peH1/1;1
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKH;
--pa3BUTHE MOTHBAaIUK K OOYUEHHUIO W IIO3HAHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCITHTAHMIO
Ha OCHOBE YCBOCHHS OOLICYENIOBEIECKIX IEHHOCTEH;
--pa3BUTHE MO3HABATC/IGHEIX HHTEPECOB, HMHTEIUIEKTYAIBHBIX M TBOPYECKHMX  CIIOCOOHOCTEH
obyuatonmxcs, OPMUPOBAHHE Y HAX CO3HATENHHOTO OTHOIIEHHS K CAMOOGPA30BAHHIO U HEMPEPHIBHOMY
o0pa30BaHUIO KaK YCJIOBHIO YCHEIIHOH mnpodeccuoHansHOM ¥ OOMIECTBEHHOW HEATEIBHOCTH,
OTBETCTBEHHOI'O OTHOIIICHUA K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3T0POBOM 00pase KHU3HH,
--popMmupoBaHue yMeHUH U HABBIKOB pa3syMHOTO TPUPOJOIIONB30OBAHUSA, PA3BUTHE 3KOJOTHYECKOMH
KYJBTYPbI, IPHOOPETEHHE ONBITA OOIECTBEHHO-ITOIE3HON SKOJIOrHIECKOM NeATENEHOCTH.
OO01mee 4YMCIIO 4YacoB, HMPEIyCMOTPEHHBIX NS U3YYEHHS XHMHM Ha YIIyOJICHHOM ypOBHE cpe,uHero
06mero o6pa3013a1m;1 cocrariseT 102 yaca B 11 xnacce (3 yaca B HeIEIO).




COJEP)KAHUE OBYYEHUS

11 KJIACC

OBINAS 1 HEOPTAHUYECKAS XUMUAA

- TeoperHvecKkne OCHOBHI XHMHH.

Atom. CocTaB aTOMHEIX sep. XuMuueckuil dnemeHT. M3oromel. CrpoeHue SIICKTPOHHBIX
06009eK aTOMOB, KBAHTOBHIE YMCIA. DHEPreTHYECKHe YPOBHH H IOJYyPOBHH. ATOMHBIE OpOHTAIM.
KiaccHpuKanus XAMHYECKHX SIEMEHTOB (s-, p-, d-, f-omeMentsi). Pacmpenenenne 3J€KTPOHOB MO
ATOMHBIM OpPOHMTAIAM. DIEKTPOHHBIE KOHGHIypallii aTOMOB 3JIEMEHTOB IIEPBOr0—4ETBEPTOrO MEPHOAOB
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSHHM,  OJIEKTPOHHBIE  KOHQWIypalMH  HOHOB.
DIeKTPOOTPULIATEIFHOCTD.

Tlepuoauueckuii 3akoH u Ilepuonmdeckas cucremMa Xumudeckux aementos LM, Menneneesa.
CBsI3b NEPUOANYECKOro 3aKoHa H [lepuonmuecKol CHCTEMBI XHMHYECKHX JJIEMEHTOB C COBpPEMEHHOU
Teopuelf CTpPOEHHS arOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs] CBOMCTB XHMMYECKMX JJIEMCHTOB H
00pasyeMbIX MMM IIPOCTHIX W CIIOXHBIX BELIECTB IIO TPyIIaM W MEPUOIAM. 3naveHne MEPHOIUIECKOTO
saxoua JI.11. Menzeneesa.

XuMuueckas CBS3b. BHIBI XMMHYECKOM CBS3M: KOBAJCHTHAs, HOHHASA, METAUIMYECKasd.
MexaHn3MBI 06pa30BaHUsI KOBAIECHTHOM CBA3W: OOMEHHBIHA M JOHOPHO-AKUENTOPHBIH. DHEPrius U JUIMHA
cBs3u. 1lOJIPHOCTh, HANpPABIEHHOCTh W HACHIIAEMOCTh KOBAICHTHOH cBsisu. KpartHbIC CBA3H.
BoaopoaHas ¢BA3b. MexMOIeKyIpHEIE B3aUMOACHCTBHS.

BajleHTHOCTD ¥ BaJICHTHBIE BO3MOMKHOCTH aTOMOB. CBS3b 2IEKTPOHHON CTPYKTYPBI MOJIEKYJI € HX
reOMETPHYECKEM CTpOeHHeM (Ha IIPUMepe COeJUHEHHI JIEMEHTOB BTOPOTO [IEPHONa).

IIpencraBieHde O  KOMIUIGKCHBIX  coenuHeHmssX.  CocraB  KOMIUIEKCHOIO — HOHa:
KOMIUIEKCOOGpa3oBaTelb,  JMTAHIBL. ~ 3HadeHME  KOMILIEKCHBIX — coenuHeHuit.  llomatme 0
KOOPAUHAIIMOHHON XMMHUH.

BemecrBa MOJEKYISPHOTO M HEMOJIEKYJIPHOTO CTpoeHHS. THNBI KPUCTAUIMYECKHAX PEIIETOK
(CTPYKTYp) ¥ CBOWCTBA BELIECTB.

 TlousTMEe O JMCNEPCHBIX cucremaX. VICTHHHBIE pacTBOpHL IIpencraBiicHHe O KOJUIOHIHBIX
pactBopax. Croco6s! BBIpaXKEeHHS KOHLEHTPAIHMH PAacTBOPOB: Maccosas 0N BEIIECTBA B PacTBOpE,
MONpHas  KOHUEHTpauus. HachlleHHBIE W  HEHACHINEHHBIC  PacTBOPHl,  PacTBOPUMOCTS.
Kpucramnoruapars. _

Knaccrpukanus 1 HOMEHKIATYpa HEOPTAHWIECKUX BEIECTB. TpHBHAIBHBIC HAa3BaHKA OTACTBHBIX
IpeacTaBUTENeH HEOPTaHHYECKHX BEINECTB.

" "Knaccudukaups XHMHYECKHX DPEaKuii B HEOPraHWYeCKOM M OpraHMdecKod XMMHH. 3akoH
COXpaHEHHS MACCHI BEIIECTB; 3aKOH COXPAHEHHMS U IPEBPALICHUS SHEPTHH IPU XMMHHYCCKMX PEaKIHMsIX.
Temnossie 3GdEKTH XUMAIESCKIX peakyi. TepMOXUMHYECKIE YPAaBHCHHUS.

CKOpPOCTh XHMHUYECKOH peaKuuy, €€ 3aBHCHMOCTh OT pasiddHbIX (akropoB. I'OMOreHHEIE M
reTeporeHHEle peakiun. Karanyus u KaTaau3aTophL. ‘

O6patuMble ¥ HeoOpaTHMble peakIuh. XHMHYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecHs. DaKTOPHI, BIUSIONIME HA MONOXXEHHE XUMAYECKOTO PaBHOBECHS: TEMIIEPATypa, IABICHIE 1
KOHIIEHTPAIMH BEINECTB, y4acTBYIOMUX B peakiyu. ITpurmun Jie [larense.

o DrexTponnTHYecKas aucconmanys. CHIbHbIE U cnabble 31eKTpouThl. CTENeHb IHCCOLHAIAM.
Cpema BOOHBIX pPAacTBOPOB: KHCIOTHas, HelfTpanbHas, menouHas. Bomoposmeri mnokasarens (pH)
pacteopa. ['imponu3 coneii. Peakuuy HoHHOTO 0OOMEHA.

- OKHCIUTEIbHO-BOCCTAHOBUTENbHEIE  peakiuu.  CremeHs  okucieHus.  Oxucnoumrens |
BOCCTAHOBHTENb, IIpOIlecCH  OKHCICHHS M  BOCCTAHOBIEHHWA. BaxHedine OKHCIHUTENH H
BOCCTAHOBHTEIH. MeTOI 3IEKTPOHHOTO Oaanca. DIEKTPOIH3 PacCTBOPOB U PACIIIABOB BELIECTB.

DKCIIEPUMEHTATGHEIE METONBI M3YYSHHS BEUECTB M MX INIPEBPAINCHUI: Pas3IoXCHHE ME€POKCHIa
BOZOpOJA B TMPHCYICTBHM KAaTAIM3aTOPa, MOIENH KPHMCTALIMICCKMX PEMETOK, NPOBCACHHE peaxituit
HOHHOTO OOMEHa, ONpeIeNieHHEe Cpelbl PacTBOPOB C IIOMONIBIO HHIMKATOPOB, HM3YUCHHME BIIUSHUA
pasIHYHBIX GAKTOPOB HA CKOPOCTH XAMHIECKOH pEaKIUy ¥ IION0XEHHE XMMIUYECKOTO PABHOBCCHS.




Heopranndyeckas XumMusl.

TMonoxxenue HeMmeTauoB B Ileproandeckoil cucteMe XUMUUecKux snemenTos JI.1. Menneneesa u
0COGEHHOCTH CTPOEHMS MX aToMOB. (DM3UYECKHe CBOMCTBa HEMETAIOB. AJIOTPOIMS HEMETALIOB (Ha
IIpUMEpE KUCIIOpoa, cephl, dpocthopa 1 yrieponaa).

Bogopon. Ilomyuenwe, ¢usuyeckme M XHMHYECKHE CBOHCTBA: pEaKIMU C MeTalaMd |
HEMETaJIAMH, BOCCTAHOBHTENbHEBIE cBoficTBa. ['uapuasl. TOMIMBHEIE 2I€MEHTHI.

Tanoresbl. HaxokneHue B MPUPOIE, CIIOCOOBI IONyYeHHs, GU3NIeCKUe H XMMHIECKHE CBOMCTBA.
TanorenoBomopoAsl. BaxHeiiue KUCIOPOACONEpXKAIIUEe COSAUHEHHs ranoreHoB. JlaGoparopHiie u
IIPOMBIIUIEHHBIE CIIOCOOBI TIOyYeHHs TaloreHoB. [IpiMeHeH e rajloreHOB U X COSINHECHUH.

Kucnopos, 030H. JIaGoparopHble ¥ IPOMBIIIIEHHEBIE CIIOCO0B! MOIydeHHs Kucnopona. dusnieckne
M XHMHYECKUE CBOMCTBA M MIPUMEHEHNE KHACIOPOa U 030HA. OKCHBI K IEPOKCHIBL.

Cepa. HaxoxmeHue B NpPHPOJE, CHOCOOBI IONy4YEHHA, (QH3MYECKAE W XHMUYECKHE CBOMCTBA.
Ceposogopon, cynsduabt. Oxcun cepbl(IV), okcun ceprl(VI). CepHucTas u cepHast KUCIOTBI X UX COJIH.
Oco6GeHHOCTH CBOMCTB CEPHOM KUCTOTEL IIprMeHeHNe cephl U €€ COeTUHEHNH.

Azor. Haxoxkzenwe B mpupozae, CIOCOObI MOJydeHHs, (Quzndeckue M XUMHYECKHE CBOMCTBA.
AvMuax, BETpEIBL. OKCHIBI a30Ta. A30THCTasi U a30THAsA KUCJIOTH M UX coimu. OCOOEHHOCTH CBOMCTB
a30THOM KuCHOTHL. [IpEMeHeHHe a30Ta ¥ €ro COeNUHEHNH. A30THBIE yI00pEHU .

docdop. Haxoxaenre B Mpupole, COCOOH MONTydYEeHHs, GU3HYECKHE H XHUMHYECKHE CBOMCTBA.
®ocounsr u pocdun. Oxcumpt Gocdopa, bochopras kucnora u €& conu. Ilpumenenue docdopa u ero
coenuueHn#. ®ocdopHsie ynoOpeHus.

" Vriepol, HaxoXIE€HHE B IPHPOAe. AJUIOTpOIHBIE Moaubukanuu. PuUsnuecKne U XUMHYICCKHE
CBOMCTBA TIPOCTHIX BEIIECTB, 00paszoBaHHBIX yriepomoM. Oxcux yriaepoxma(Il), oxcux yrinepoma(lV),
yrojbHas KHUCIOTa U €€ COJIM. AKTHBHPOBAaHHEIA Yroib, aacopbmus. ®ymiepensl, rpadeH, yriepoaHse
HaHOTPYOKH. [IpuMeHeHre POCTHIX BEIECTB, 00Pa30BaHHBIX YIIIEPOJOM, H €I0 COSIMHCHHUH.

Kpemuuit.” Haxoxenune B pupoje, coco0bl MOIydYeHHs, (PU3NIECKHE M XHMHUUECKUC CBOKCTBA.
Oxcun kpemumsa(IV), KpemHHMeBas KHCIOTa, CHIHKAThL IIpUMEHEHHE KPEMHHsS U €r0 COCAMHCHHMH.
CTeKﬁo, €ro MoJly4eHue, BUBI CTEKIIA.

[MomoXeHHe MeTauloB B IlepHOMMYECKONM CHCTEME XHMHUYECKHX 3JeMeHTOB. OcoOGeHHOCTH
CTPOEHHsI JJIEKTPOHHBIX 000J704Yek aToMOB MeTawioB. OOmme (u3MYeckue CBONCTBA METAILIOB.
[TpuMeHeHre METAJLTOB B ObITY U TeXHUKE. CILIaBbl METAILIOB.

DIEKTPOXUMHMUECKHN psii HampspkeHuE MetaymoB. OOmIEe CrmocoObl MONYYEHHS METalIoB:
FUIPOMETAILTYPIHs, IAPOMETAILTYPris, SeKTpoMeTantyprusl. [lonstre o kopposun MeTamios. Crocoos!
3aIIUTHI OT KOPPO3HUH. '

O6inas xapakTepucTuKa MeTalIoB JA-rpynnsl IlepuouaecKoi CHCTEMBI XUMHYECKHUX DIIEMEHTOB.
Hartpuii u Kanmii: nojgydeHue, QU3ndecKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE MIPOCTHIX BEINECTB H
AX COCOUHEHUHN. '

Obmas xapaktepuctuka MeTaLioB I[A-rpynmer Ileppoguyeckod CHCTEMBI XMMHYECKHX
9JIeMEHTOB. Maruuif W Kanblui: nonydyende, (U3HYECKME U XUMHYCCKHE CBOHCTBA, NPHMEHEHHE
IIPOCTHIX BEIIECTB M UX coeMHEeHMH. JKECTKOCTD BOJBI ¥ CIIOCOOE! €€ yCTpaHeHHS.

" AJIOMUHHN: TIOJy4eHre, (GH3MIecKHe H XUMITIeCKHEe CBOHCTBA, IIPHMEHEHHE TIPOCTOTO BEIIECTBA U
ero coejuHeHMH. AM(OTEPHBIE CBOMCTBA OKCH/Z M THAPOKCHIA ATIOMHHHS, THAPOKCOKOMIIIEKCHI
ATFOMUHHUS. \

O6Inas xapakTepuCTHKa MeTauoB 1mo6ouHbix noarpynn (b-rpymm) Ilepmommueckoit CHCTEMBI
XUMHYECKHAX 3JIEMEHTOB.

 OusudyecKHe M XMMHYECKHE CBOKMCTBa XpoMa M ero coenuHeHud. OKCHABI M THAPOKCHIBI
xpoma(Il), xpoma(Ill) 1 xpoma(VI). XpoMaTsl B IMXPOMATEL, MX OKHCIUTENbHEIE CBOMicTBa. [Tomydenue 1
NpUMEHEHUE XpoMa.

Odusnyeckre W XHMUYECKHE CBOMCTBA MapraHila M €ro coequHeHud. Baknelimme coelnHEHHS
maprauna(ll), mapraana(IV), mapranna(VI) u mapranua(VII). Ilepmanranar Kaiuus, €ro OKACINTEIIbHBIC
CBOHCTBA.




d)HBHqCCKHe U XMMHYECKUE CBOMCTBA JKEJIE3a M €0 coenuHeHnH. OKCHIBI, TUAPOKCHABI U CONA
menesa(II) u xene3a(Ill). Iony4yeHne 1 MPUMEHEHNE JKEJI€3a K €ro CIUIABOB.

Du3HIECKUe X XUMAIECKHE cBoiicTBa MeqH U e¢ coequnennii. [lomydyenne u NpUMEHEHUE MEIU U
& COeIHHEHUI.

Liuak: mosydeHue, (Qu3HUeCKHe M XHMHIECKHE cBoiicTBa. AMGOTEpHbIE CBOHCTBA OKCHAA H
TUAPOKCHA IIWHKA, THAPOKCOKOMITIIEKCH! IAHKA. [IpuMeHeHre IUHKA M €T0 COSAMHEHUH.

DKCHepUMEHTATBHBIE METOIBl HM3y4eHMs BEMIECTB M HX IpeBpalleHuil: u3yueHue oOpasioB
HEMETAILIOB, TopeHre cepbl, Gocdopa, xene3a, MArHUA B KHCJIOPOZE, U3YUICHHE KOJUICKIMH «MeTaisl K
CIUIABBIY, B3aUMOMEHCTBHE MIENOYHBEIX W MICIOYHO3CMENBHBIX METAIOB € BOJOH (BO3MOXHO
HCIONB30BAHME BUICOMATEPHAIIOB), B3aUMOIEHCTBHE IIMHKA H XKEJI€3a ¢ pacTBOPaMHU KHCIIOT nesouei,
KAYeCTBEHHBIE PEAaKIW¥ HA HEOPraHWYECKWE aHWOHBI, KATHOH BONOPOAA H KAaTHOHBI MCTAJLIOB,
B3aMMOJICHICTBHE TMIPOKCHIOB AJFOMHHMA M IMHKA C DPacTBOPaMH KHCIIOT H ienoYeH, peleHue
SKCIICPHMEHTAIBHAIX 33/1a4 110 TeMaM «I'aloreHsD, «Cepa ¥ €& coeuHEHMs, «A30T B pochop u ux
COETMHEHHSA», «MeTaThl IIABHBIX IOArPYII», « MeTalTbl HOOOUHBIX TIOArPYIID).

XuMHA 1 KH3HD. v

PoiIb XMMHHM B 0GECIIEYCHIH YCTORUMBOrO Pa3BUTHs deaoBedecTsa. lIoHATHE O HAYIHBIX METOMAX
HO3HAHHS ¥ METOJOJOTHH HAYYHOTO HWcciexoBaHuMs. Haydurble NPUHIUIEI OPraHU3alliii XMMHHYECKOTO
IIPOM3BOACTBA. IIPOMBIIIEHHBIE CIIOCOOHI MOy CHHUS BAKHEHINHX BEINECTB (Ha IpUMepe MPOU3BOACTBA
aMMHAaKa, CEPHOM KWCIIOTHI, MeTaHola). [IpOMBIIICHHEIC CcoCOOBI IMOMYyYEHHsS METAJUIOB M CIIIaBOB.
XuMuuecKoe 3arpA3HeHHe OKpYXalollled Cpeabl M €ro IOCICICTBHA Ponp xumuu B OOECHIEYCHHH
3HEPreTHIECKON OE30IMaCHOCTH.

“"Xumus ® 3I0poBbe uenoBeka. JIekapCTBEHHBIE ~CPEZCTBA. [IpaBuna HCHOIB30BAHAS
J€KapCTBEHHBIX IPEHapaToB. PONIb XMMHUH B Pa3BUTHY MEIULHHBL.

XyMHs THINE: OCHOBHBIE KOMIIOHEHTHI, IUIIEBEIe 106aBku. Poik xumun B obecleYeHUH THIIEBOH
0e301TaCHOCTH. ‘

KocMeTrueckne H mapiOMepHBIe CpeACTBa. brToBas —XHMMS. [TpaBuna 6€30maCHOIO
HCIIONB30BaHMS IPEAPATOB OBITOBOM XUMUH B TIOBCEIHCBHOM XKH3HH.

" XuMHS B CTPOUTENBCTBE: BAXKHEHUIITHES CTPOUTEILHEIC MATEPHAIIBI (eMeHT, OETOH).

XuMuUS B CEIbCKOM X03siicTBe. OprasuyecKye U MIHEPaIbHEIE yI0OpeHUs.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIC MarepHalbl, KpacKd, CTCKIO, KepamMHuKa. Marepuanst s
aIeKTpoHMKH. HaHOTEXHOIOTHH.

Pacué€rnabie 3a0a9n.

Pacy&Tel: MAcChl BEIECTBA WK 00BEMA ra3oB IO U3BECTHOMY KOJIUYCCTBY BCINCCTBA, Macce WJIH
00BEMY OJHOrO M3 YYacTBYIOIIMX B peakIMH BEUIECTB, MAaCCh (06béMa, KONMUYECTBA BEUIECTBA)
[POMYKTOB PEakKIUH, €CIH OJHO W3 BEIIECTB MMECT MPUMECH, MAcChI (06BEMa, KOMYECTBA BEIIECTBA)
NpOAyKTa PeakIWy, €CIIH OJHO M3 BEIIECTB JaHO B BHJC pacTBOpa C onpenenéHHolii MaccoBOR HoJeh
PAacTBOPEHHOIO BEWIECTBA, MAacCOBOHM NONMM ¥ MOJSPHOW KOBIICHTPAlMH BEIIECTBA B PACTBOPE, NOJH
BBIXO/(a TIPOIYKTa PEAKIIUHU OT TEOPETHIESCKH BOSMOKHOTO.

" MexXnpeaMeTHEIE CBA3M.

- ' Peasm3anys MEXIPEIMETHBIX CBSI3CH TPy U3yUYeHWH o0Le 1 Heoprauudeckoil xumuu B 11 knacce
OCYIIECTBISIETCS Yepe3 HCIONB30BaHAE KaK OOIMX eCTECTBEHHO-HAyWHBIX [OHATHH, TaK W ITOHATHH,
TIPUHATHIX B OTACIBEHBIX npénMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

O6mue ecTeCTBEHHO-HAY4YHbIC NOHATHS: SBICHUC, Hayuydbii (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3, CHHTE3, KIacCHUKanus, NEepPHONUYHOCTb, HAOIIONCHUE, M3MEPEHHE, SKCIICPUMEHT, MOICIb,
MOZIETMPOBAHHUE.

- -Du3EKa: MaTephs, MUKPOMHD, MakpOMHp, aTOM, SJIEKTPOH, IPOTOH, HEHTPOH, WOH, M30TONEI,
PaJIHOaKTUBHOCTh, MOJICKYJIa, SHEPTETHYECKUH yPOBEHb, BEIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSHHE
BEIECTRA, MICANbHEIH ra3, Pu3ndecKrue BeTHIUHBI, CAUHULIBI H3MEPEHHS, CKOPOCTD, SHEPTHA, Macca.




Buonorus: KJeTKa, OpraHu3M, 9KocucTeMa, 6uochepa, MeTaboIM3M, MAaKpO- U MHKPOIJIEMEHTHL,
GeNIKY, SKAPHI, YTTIEBOIE], HyKIEHHOBbIC KUCIOTHL, (HEPMEHTH], TOPMOHEI, KPYTOBOPOT  BEIIECTB U MOTOK
SHEPruM B SKOCUCTEMAX.

~Teorpatus: MEHEpAIIB], FOPHEIE TOPOIBI, IOJIE3HbIE HCKOMAEMBIE, TOIUIUBO, PECYPCEL.

TeXHOMOTHS: XUMHYESCKAsd IPOMBIIUIEHHOCTh, METAIIYPIsi, CTPOMTENBHBIE MaTepHAEbL,
CENBCKOXO03AUCTBEHHOE MPOU3BOJICTBO, TIUIIEBast MPOMBINIEHHOCTD, bapmaneBTHYCCKasA
IPOMBIILIEHHOCTh, HPOM3BOJCTBO KOCMETHUECKHMX MPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaoB, 3J€KTPOHHAS IIPOMBIILIEHHOCTh, HAHOTCXHOJIOTHH.

IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI IIPOTPAMMBI 110 XMMHU = HA
VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHN

JIMYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBHHU C CHCTEMHO-IEATEIHBHOCTHBIM IOJX0JOM B CTPYKTYp€E JIMYHOCTHEIX PE3yIbTaTOB
OCBOEHHA TIpeaMeTa «XuMHS» Ha YPOBHE cpefHero obmero oOpa3oBaHHUs BbLIENEHBI CIEHYIOIIHEe
COCTABJISIOIIME: OCO3HAHHE OOYUAIOIMUMUCS POCCHHCKON IpaXXIaHCKOW HICHTHYHOCTH; IOTOBHOCTH K
CaMOpPASBHTHIO, CAMOCTOSTENBHOCTH K CaMOOIPEJCNeHHIO; HAIMYME MOTHBAMK K OOYYCHHIO;
TOTOBHOCTb U CHOCOOHOCTH OOYYAIONMXCsS PYKOBOICTBOBAThCSA NMPHUHATHIME B OOINECTBE IPaBUIAMHU U
HOpMaMH IIOBEIEHNS; HATUYIE TPAaBOCO3HAHMUS, SKOJNOTHYECKOR KyIbTYPHI; CIIOCOOHOCTE CTaBUTh LIEIH 1
CTPOHUTH XXU3HECHHEIE IIJIaHbL.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHMS HpeaMeTa «XUMHA» OTPaXKaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENLHOM W  IPAKTHYECKOH  NEATEeIbHOCTH OOydarommxcs B IIPOIECCEe  pealld3anuy
00pazoBaTeILHON AeATEIHLHOCTH. /

JIM4HOCTHBIE pe3yJIBTaThl OCBOCHHS MpenMera «XHMHS» OTpakaioT ChOPMHPOBAHHOCTH ONBITA
[O3HABATEILHOM M  IPAaKTHYEeCKOM  JeaTebHOCTH oOydJamolmumxcs B IPOIeECcce  peaan3aluu
00pa3oBaTebHOM AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskgaHCcKOro BOCIIUTAHHSA:

0CO3HaHMs 00YUYAIOMIIMHICS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHHS K 3aKOHY U
HIPaBOIIOPAIKY;

| [IpeJCTaBIeHHs O COMHATLHBIX HOPMaX U MPABHIAX MEKIMYHOCTHBIX OTHOLICHHUI B KOJUIEKTHBE;
FOTOBHOCTH K COBMECTHOM TBOPUYECKOM JAEATEIBHOCTH IIPH CO3TAHMUM YISOHBIX IIPOEKTOB, PEIICHHH
yueOHbIX U MOSHABATEIBHBIX 33/1a4, BEIIOTHEHUN XUMUYECKHX 3KCIIEPUMEHTOB;
~ CHOCOGHOCTH HMOHMMATh M NPMHMMATH MOTHBBL, HAMEPEHHS, JIOTMKY M apryMEHTHl JIPYTHX IIpH
aHaAIM3€e Pa3MYHBIX BUIOB y4eOHOH JEATCIBHOCTH;
..2) NaTPHOTHYIECKOr0 BOCIIHTAHUS:

IIEHHOCTHOI'O OTHOIICHHUSA K HCTOPHYISCKOMY ¥ HAYYHOMY HACJICAUIO OTEYECTBCHHON XUMUH;

YBaXXEHHS K MPOIIECCY TBOPYECTBA B OOIACTH TEOPHH M IIPAKTHYECKOTO IPUIIOXKCHHS XHUMHM,
OCO3HAHHS TOIO, YTO JaHHbIE HAyKH €CTh pe3ylbTaT IATENbHBIX HaOMIOACHHH, KPOMOTIMBBIX
SKCIIEPUMEHTAIBHBIX IOUCKOB, IIOCTOSHHOTO TPYya YYEHBIX U IIPAKTHKOB;

' MHTEpeca M MO3HAaBATENLHBIX MOTHBOB B IIOJNYYCHHH M IIOCIEAYIOINEM aHaiu3e HHGOpMalHU O
HepeiOBBIX JOCTIDKCHUSX COBPEMEHHOM OTEUECTBEHHOH XHMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOT 0 TIOBEICHNS;

CIIOCOOHOCTH OIIEHHMBAaTh CHUTYaIldd, CBA3AHHBIC C XWMHUYECKHMH SBIICHUSMH, H NPHUHAMATH
OCO3HAHHBIE PEICHHs], OPHCHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;




TOTOBHOCTH OIEHHBATh CBOE IIOBECHUE H IOCTYIIKM CBOMX TOBAPHIINEH C HO3HMIMI HPABCTBEHHBIX
U IPABOBBIX HOPM H C YIETOM OCO3HAHMSA IOCIIEACTBHI IIOCTYIIKOB;

4) (l)opanonaHnﬁ KYJbTYPHI 310POBbi:

 NOHHMaHHA IIEHHOCTeM 370poBOro u  OesomacHoro obpa3a IKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHONIEHHS K COOCTBEHHOMY (PH3UIECKOMY M IICUXHYECKOMY 310POBBIO;

coOmoAeHNs IpaBuIl 6e30acHOro OOpaINeHUs ¢ BEHMIECTBAMU B OBITY, IOBCEIHEBHOH KU3HH, B
TPYAOBOM AEATEIBHOCTH,;

HOHMMAHHUS IEHHOCTH TPAaBHJ WHAWBUAYAJIbHOIO M KOJUIEKTMBHOIO O€30I1aCHOrO IIOBEIEHUS B
CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U XHU3HH JIOLEH;

'OCO3HAHMUS TIOCTIEACTBUI ¥ HENPUATHS BPEAHBIX IPHBBIMEK (YIOTPEOICHHS aliKOoroyiid, HAPKOTHKOB,
KypeHus);

5) TpyaoBoro BocnuTaHHs:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eGHO-HCCIEROBATEIBCKOR IeITENbHOCTH, OOMECTBEHHO
MTOJIC3HOM, TBOPYECKOH U IPYIUX BAIAX AESITEILHOCTH,

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHUM NPAKTHUYECKHX 3a[ad CONMAIbHON HalpaBlI€HHOCTH
(B paMKax CBOETo KJIacca, IIKOJIBI);

 HHTepeca K MPaKTHYECKOMY H3YUYEHHIO Mpodecchil pasiMyHOro poja, B TOM HYHMCIE Ha OCHOBE
MPAMEHCHUS TIPEAMETHBIX 3HaHUH 110 XMMUH,

YBa)XEHHUA K TPYLY, JEOIIM TPYZa U pe3ylIbTaTaM TpyI0BOH IEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY HHIMBHIyalbHOM TpacKTopuH oOpasoBaHMs, Oynyiei
upodeccun ¥ peanuzai COOCTBEHHBIX >XM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIocoOHOCTEH X XMMHHM, HHTEPECOB U HOTpebHOCTEH 00IecTBa;

~6) 9K0JIOTHYECKOTO BOCTIHTAHHS:

9KOJIOIHYECKH Ieeco00pa3sHOro OTHOIIEHUS K IPUPOJIE KaK UCTOYHHKY CYIECTBOBAHUA KU3HHU Ha
3eMire; '

MOHUMAaHMS DIOOATBLHOrO XapakTepa JKOJIOTHYECKHX IpolOiieM, BIHAHHS SKOHOMMYECKHX
MIPOLIECCOB HAa COCTOSIHHE NPUPOHON M COLUAIBHOMN CPEIbI;

OCO3HAaHMI HEOOXOMMMOCTH HCIOJIB30BAHUS AOCTHXKCHHH XWUMHM JJsS peEIieHHs BOIPOCOB
PALHOHATHHOTO IPHPOIONOTH30BAHHS;

AKTHBHOTO HEINPHATHA NEHCTBUM, HPUHOCAIAX Bped OKPY’KAIOIIeH HPHPOIHON cpene, YMCHHS
MIPOTHO3UPOBaThL HEOJNArONPUATHBIE OKOMOTHYECKHE IIOCIEACTBHS INPEANPUHUMAECMBIX NEUCTBHH H
IIpeIOTBpaINaTh UX;

HAJIMYHAS PA3BUTOTO0 SKOJOTHYECKOr0 MBIIUIEHHUS, SYKOJIOTHIECKOH KyIbTYpHl, OIBITA JCATEIIBHOCTH
SKOJNIOTHYECKOH  HANpaBIeHHOCTH, YMEHHS  pPYKOBOJCTBOBAThCS HMH B  [O3HABATENHHOM,
KOMMYHHUKATHBHOM H COLMANBHOM IMpaKTHKe, CIIOCOOHOCTM H yMEHHS aKTHBHO IPOTHBOCTOSTH
uneosiorun xemopobumu;

7) HeHHOCTH HAYYHOI0 IMO3HAHUA:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOM
IPaKTHKH;

[TOHMMAaHUS CIEMU(UKA XUMHAK KaK HAyKH, OCO3HAHUS €€ poiu B (JOPMUPOBAHUHU PALMOHAIBEHOTO
HAyJHOTO MBIILICHHS, CO3JJAaHUHM IEJIOCTHOTO MPEICTaBIeHHs 00 OKpyXalollleM MHUpe KaK O €IUHCTBE
HPUPOABI ¥ YEIOBEKa, B MO3HAHWH NMPUPOIHBIX 3aKOHOMEPHOCTEH M pPElIeHHH NpoOIeM COXpaHEHUS
NPUPOIHOTO PABHOBECHUS,

yOexaEHHOCTH B 0cO0OH 3HAYMMOCTH XHUMHH JUIS COBPEMEHHOM IMBHIIM3allMH: B e&
TYMaHUCTHYECKOH HallpaBIEeHHOCTH M BaXXHOH pOJIM B CO3/IaHMM HOBOM 0a3bl MaTepHalibHOM KyJIbTYpPHI, B
pelIeHUH TNOOANBHBIX NMPOOJIEM YCTOWUYMBOIO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOMN,
THUIIEBOM M 3KOJIOTHYECKON 6e30MacHOCTH, B PAa3BUTHH MEIUIMHEL, 00SCHCUYCHUH YCIOBHM YCIICINHOTO
TPYZa ¥ SKOJIOTHIECKH KOM(OPTHOMN JKH3HH KAXKIOTO WieHa 00LIeCTRa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: IOHMMAaHUS CYITHOCTH METOJIOB ITO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJB30BAaTh NOJNydYaeMble 3HAHMS Ul aHau3a M OOBSICHEHHUSA




SIBIICHUN oxpymalomero MHpa H TPOMCXOAAMMX B HEM H3MEHEHH, yMeHHUs Jenarb OOOCHOBaHHBIE
3aKJIIOYEHHS. Ha OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCH JAHHBIX € IEJBIO MOJYYEHHS AOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENBHO HCIONB30BAaTh XAMHYECKHAE 3HAHWSA JUIA PEIICHHS nmpoOieM B
pEATBHBIX KHU3HEHHBIX CUTYalUIX;

yHTEpeca K MO3HAHMIO, HCCIIEN0OBATENBCKON ISATEIbHOCTH;

FOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHMIO M caMOOOpa3oBaHUIO, K aKTHBHOMY
HOJIYYEHHIO HOBBIX 3HAHHMM 110 XUMHHU B COOTBETCTBUH C JXU3HEHHBIMU OTPeOHOCTIMH;

HHTepeca K 0COGEHHOCTAM TPYJa B PasIMUHEIX chepax MpodeCCHOHATBHOM NEATENBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

" “MeranpeaMeTHbie Pe3yIbTaThl OCBOCHHS MPOTPaMMbI IO XHMHMH Ha YPOBHE CPEIHErO o01ero

o0pa3oBaHus BKIIIOYAIOT:

3HauuMble I8 (QOPMHMPOBAaHHS  MHPOBO33PEHHS  OOyJaIONMXCS — MCOKIMCIMIITMHAPHEIE
(MeXIpeIMeTHEIE) OOMEeHaYYHbIC IIOHATHS, OTPAKAIONIAE HENOCTHOCTh HAyJIHOH KapTHHBI MHpa H
crel(UKy METOI0B TIO3HAHMSI, HCIIOIB3YEMEIX B €CTECTBEHHBIX HayKax (MaTepusd, BEIIECTBO, SHEPIHs,
SBJIEHHE, IIPOLECC, CHCTeMa, Hay4yHbIH (akT, IIPUHIMI, THIOTE3d, 3aKOHOMEPHOCTB, 33KOH, TCOPHA,
HCCENOBaHE, HAOIIOeHHE, A3MEPEHIE, SKCIIEPUMEHT U IPYTHE);

yHHBepcalbHble yd4eOHBIe HAeHCTBHA (IIO3HABATENBHBIC, KOMMYHHKATHBHBIC, PETyIATHBHEIE),
obecrneunBaromue (GOpMHpOBaHUE (YHKIMOHAIBHOH TIPaMOTHOCTH M COLMAIBHOH KOMIICTEHIMH
o0ygaromuxcs;

cI0COOHOCTH o0yJaromuxcs HCTIONH30BaTh OCBOCHHBIE MEXIVCITUIIINHAPHEIE,
MHPOBO33PEHUECKHE 3HAHMS M yHUBEpCANbHbIC ydeOHble NECHCTBHS B [O3HABATC/ILHOH M COllHaIbHOM
IpaKTHKe.

MeranpenMeTHsle  pe3yNbTaTbl  OTPaKalOT — OBJAJICHHE  YHMBEPCAIbHBIMH y4eOHBIMHU
[IO3HABATEIbHBIMHE, KOMMYHHUKATHBHBIMH U PETYISATHBHBIME ICHCTBAAMIE.

Io3HaBaTebLHBIE YHUBEPCATbHBIC yI¢OHbIE ICHCTBHS

1) 6azoBble JoruUecKne AeHCTBHA:

- CaMOCTOSTENBHO (POPMYIHPOBATH H aKTyalu3HpPOBaTh MPOOJIEMy, paccMaTpuBarh €€ BCECTOPOHHE;

OIPENEISTh IENM ASSTCIPHOCTH, 3a/1aBas MapaMeTpbl i KPUTEPHU HX JIOCTHIKEHHSA, COOTHOCHTH
Pe3yNbTaThl ACATENHHOCTH C OCTABICHHBIMHE IS/ISIMU;

FCTIONG30BaTh TIPX OCBOCHHH 3HAHMI NPHEMBI JIOTHYECKOTO MBIILICHHS: BBLICISTE XapakTCPHEIE
[PU3HAKHK TOHSTHH U YCTAaHABIMBATh MX B3aMMOCBA3b, MCIONB30BaTh COOTBETCTBYIOIINE MOHATHS I
00BSICHEHH OTAECNBHBIX (PaKTOB U SIBJICHUH;

- - BBIOMPATH OCHOBAHUS ¥ KPUTEPHH VI KIIaCCH(GUKAIMY BEMECTB M XMMUIECKUX PEAKIIAI;
yCTAHABIMBATH IPHYMHHO-CIIEACTBEHHBIE CBA3H MEX/TY H3Y1aceMbIMU SBICHUIMU;

CTPOHTH JIOTHYECKHE DPACCYXACHHS (MHAYKTMBHBIC, NE/YKTHBHBIE, TIO aHAJOIHM), BBIABIATH
3aKOHOMEPHOCTH H IPOTHBOPEYMsS B pacCMAaTPHBAEMBIX SBICHMAX, (POPMYIMpOBaTh BHIBOABI H
3aKIIIOYECHHUST, S

' HPUMEHSATH B IPOLECCE MO3HAHUS MCIONB3YEMbIC B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJETH,
IpeoGpaszOBLIBATE MOJENbHbIC MPEACTABICHHS — XUMHUYCCKUM 3HAK (CHMBOJ) 3JIE€MCHTA, XMMHYECKas
dopmya, ypaBHEHHE XUMHUYIECKON PeaKIUy — JIPH PENICHHA y4eOHBIX MO3HABATEIBHBIX U IMPAKTHYECKUX
3314, IPUMEHATH HA3BAHHBIC MOJIENBHBIE TIPEICTABICHMS IUIS BBISBJICHUS XapPAaKTCPHBIX IPH3HAKOB
H3y4YaeMBIX BEIIECTB U XMMUYECKMX PEaKIVH.

2) 6a3oBbIe HCCJAEI0BATEIbCKHE JEHCTBHS:

BJIaJICTh OCHOBAMH METOZOB HAyYHOTO IIO3HAHUA BEMECTB M XUMUIECKUX peaKInii;

. .bOPMYJTHPOBATH IIEM | 3a1a4¥l ¥ICCIeNOBAHUS, HCIOIB30BATh MOCTABIECHHBIE H CAMOCTOSNTENLHO
cOpMYTHPOBaHHEIE BONPOCH! B KadecTBE HMHCTPYMEHTA IO3HAHWA ¥ OCHOBBI M (QOPMUPOBAHHS
THIIOTE3EI 10 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUHN;




'BIaJeTh HABBIKAMH  CAMOCTOSTENIBHOTO  IUIAHMPOBAHHA H  MPOBEJEHHSA  YUYCHUUYECKHX
SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOmMOmaTh 3a XOIOM HpOIECCa, CaMOCTOSTEIBHO
IIPOTHO3UPOBATh €0 Pe3yJbTaT, HopMyIHPOBAaTh 000OIIEHHS U BBIBOIBI OTHOCHTENBHO JOCTOBEPHOCTH
pe3yJIbTaTOB UCCIICAOBAHHUS, COCTABIATE OOOCHOBAHHBIN OTUET O DpoeNlaHHOK paboTe;

_mpuobperats ONBIT YYCHHYECKOH HCCIEROBATENbCKOW H IPOEKTHOH NEATEIBHOCTH, IPOSBIATH
CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY HOMCKY METOIOB pEIICHHS IPAaKTHYECKHX 3a4ad,
HPUMEHEHHIO Pa3IMYHbIX METOJIOB IIO3HAHU.

3) paboTa ¢ undopmanmeii:

OpHEHTHPOBAaThCS B Ppa3IUYHBIX HCTOYHHKAX HHGpopManuu (Hay4HO-TIONYJSIpHAs JNHTEparypa
XHMHYECKOTO COJEPXKAHUsI, CIIPABOYHBIE MOCOOHs, pecypchl ViHTepHeTa), aHaM3upoBaTh HHGOpMAIHIO
pasIMYHBIX BUNOB M (QOpM IPEACTABICHHA, KPUTHYECKM OICHHBATH €€ JOCTOBEPHOCTH U
HEIPOTHBOPEUUBOCTS; _

(OpMYIIHPOBATEH 3aIIPOCH] M IPUMEHATH pa3iiYHbIE METOBI IIPU IOUCKEe U 0TOOpe MHbOpMaLHH,
HEOOXO0IMMOMN IS BHIIOMHEHHS YIe0HBIX 3a1a49 ONPEeAeIEHHOrO TUNA;

npuoOpeTaTh ONBIT HCIOJNB30BaHHS HHPOPMAMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTMH H
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BEIOMPAaTh ONTUMAIBHYIO GOpMY HpecTaBleHus HHGOopMAaIiH (CXeMBl, IpaduKH,
nnarﬁaMMH, TaOJUIIBI, PUCYHKH U APYTUE);

KCIONB30BaTh HAayudHBIM S3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢ XuMudeckod HH(OpMaliiei:
OPUMEHATh MEXIpeIMeTHble ((Qusuueckye W MaTeMaTHYeCKWe) 3HaKH W CHUMBONBI, (POPMYIEL,
a66peBHATYphI, HOMEHKIIATYDY; '

HCIOJH30BaTh 3HAKOBO-CUMBOJIIMYECKHAE CPEACTBA HATTISIIHOCTH.

B KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE yIeOHbIe NeiicTBUA:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXAaeMOM TEMBI B X0Jie AuaJiora u/iiid JUCKYCCHH,
BBICKA3bIBAaTh UIEH, POPMYITHPOBATH CBOH MPEUIOKEHHIS OTHOCHTEIIBHO BBINIOHEHHS TIPEIIOKEHHOM
3aJa4u; '

BRICTYIIATh C TMpe3eHTalldedl pe3ylbTaTOB IO3HABATENIFHOM IEATEIHHOCTH, IONYYEHHBIX
CaMOCTOATENIPHO MJIH COBMECTHO CO CBEPCTHHKAMH MPHU BBHINOJHECHHM XHMHUYECKOTO SKCIEPUMEHTA,
TIPAaKTHYECKOH PaGOTHI IO MCCIELOBAHUIO CBONCTB M3yYaeMBIX BEILIECTB, Peali3alid YIeGHOrO IPOEKTa,
U (pOpMyIHPOBaTh BHIBOJHEI I10 PE3yJIbTaTaM NPOBENEHHBIX UCCICIOBAHMM ITyTEM COTIACOBAHUS IO3MITHIMA
B X0J1€ 00CYXKICHHS i 0GMEHA MHCHHSIMH.

PerynsiTHBHbIE YHUBEPCAJbHbIE YIeOHbIE TeHCTBHSI:

CaMOCTOSTENBHO IUIAHHPOBATH U OCYLIECTBIATH CBOIO IIO3HABATENBHYIO JESATENFHOCT, ONPENEIIss
e€ Uend H 3aJavd, KOHTPONMPOBATh M 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IIpe/UIAracMBIH
AITOPUTM NEWCTBHA NIPM BHINOJHEHMH y4eOHBIX M WMCCIeNOBAaTENbCKHX 3a[ay, BHIOMpaTh Hambolee
> dEKTHBHEI COCO6 MX PElleHHs C YUETOM IOMyYeHHs HOBHIX 3HAHWH O BEUIECTBAX M XHMHYECKHX
peaKmuax;

~ OCYINECTBISTH CAMOKOHTPOIb AEATENHHOCTH Ha OCHOBE CaMOAHAH3a i CAMOOLICHKH.

IIPEJIMETHBIE PE3YJIBTATHBI

IlpenMeTHEBIE pe3yNIbTaTEl OCBOSHHS IPOrPaMMEI 110 XUMHHM Ha YriayOJaéHHOM YPOBHE HA ypPOBHE
cpenHero odmero o6pa3oBaHus BKIFOYAIOT crienuduyeckue st yueGHOro npenmera « XuMus» HaydHEBIE
3HAHMS, YMEHHMS M CIIOCOOBI JEHCTBHI 110 OCBOCHMIO, HHTEPIPETANNH U IPeoOPa3OBAHMIO 3HAHMUM, BHIBI
AEATENLHOCTH IO MOJIYYECHHUIO HOBOTO 3HAHMS ¥ IIPHMEHEHHIO 3HAHNH B Pa3IHIHBIX y4eGHBIX CHTYAIHSX,
a TAKXe B PEANTbHBIX KU3HEHHbBIX CHTYAIlSIX, CBI3AHHEIX C XHMUEH.




11 KJIACC

I[IpenMeTHBIE pe3yIbTaThl OCBOEHHS Kypca «O01uas 1 HeopraHu4yeckasi XHMHs» OTPaXaroT:

c)OPMHPOBAHHOCTh IPENCTABICHMI: O MATEPHAIBHOM EAHMHCTBE MHpPA, 3aKOHOMEPHOCTIX M
[I03HABAEMOCTH SIBIICHMIA IPUPOJIBI, O MECTE M 3HAYCHUM XUMMH B CHCTEME €CTECTBEHHBIX HayK U €€ pomK
B 0GCCIICYeHHH YCTOMYHBOTO Pa3BUTHs, B PEINCHHH IIPOOGIEM 3KOJOTHYECKOH, IHEPreTHYecKod M
IAmEBOl GEe30MacHOCTH, B PA3BUTUM MEIMIMHEL, CO3JAHHM HOBBIX MAaTepHANoB, HOBBIX HCTOYHHKOB
SHEPrUH, B 0OECIEUCHHY PALMOHANBHOIO IPHPOJIONONbL30BaHus, B (HOPMUPOBAHHE MHPOBO33PEHHS M
o0Imeli KyIbTypEl Y€NIOBEKA, a TaKXKe HKOIOTMYECKH 0OOCHOBAHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO H
IPHPOIHOMN Cpejie;

BlIaJIeHAE CUCTEMOH XMMHYECKHWX 3HAHHWIM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolue MOHATHA —
XAMEYECKHH 3IEMEHT, aToM, [P0 aTOMa, M30TOIbI, JEKTPOHHAs 000N0YKa aToMma, S-, p-, d-aTOMHBIe
OpOHUTAIM, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHS aroMa, THOpHIM3alMs aTOMHBIX OpOWTaeH, HOH,
MOJIEKYJa, BAJCHTHOCTb, 9JIEKTPOOTPHIATENBHOCTh, CTCIEHh OKHCICHMS, XUMHYECKasd CBi3b
(KOBaJIEHTHAS, HOHHAs, METaJUIM9IeCcKas, BOXOPOAHA), KPUCTALIMIECKas! PeETKa, XMMHIECKasd PeaKius,
pacTBOp, SIEKTPOJIMTEL, HEONEKTPOIIATHI, SJIEKTPOIHTHIECKAs JHCCOIMALNS, CTCIeHb JUCCOIUAIAH,
BOIOPONHBIA IIOKA3aTENlb, OKHUCIIHTENb, BOCCTAHOBHTENb, TEINIOBOH 3(GdeKT XUMHUYECKOH peakiuu,
CKOPOCTh ~XHMHMUYECKOM pEakIuW, XHMH4YECKOe paBHOBECHE; TEOpDHM W  3aKOHBl  (Teopus
3IIEKTPOIUTAYECKON TUCCOLMANNH, eproanydeckuii 3akon J[.J1. Meniencena, 3aKOH COXPaHEHHS MaCChI
BEILIECTB, 3aKOH COXPAHEHMS U IPEBPAINCHUS SHEPTUH IIPH XMMHYECKMX PeaKIUIX, 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH ACHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHMHH,
MHPOBO33pEHYECKIE 3HAHMU, JIEXKaIUe B OCHOBE MOHUMAHMs IPHIMHHOCTH U CHCTEMHOCTH XHMHUICCKUX
SBJICHUMH; COBpEMEHHEBIE TIPEICTABICHHUA O CTPOCHHM BEINECTBA HA aTOMHOM, MOHHO-MOJNEKYIAPHOM H
HaZMOJEKYJISIPHOM YPOBHSX; IPEACTABICHHS O MEXaHH3MaX XMMHUYECKHX Peakilnii, TepMOIMHAMHICCKIX
U KUHETHYEeCKHX 3aKOHOMEPHOCTSX HX MNPOTEKaHHWS, O XHMMHYECKOM DPAaBHOBECHH, pPacTBOpax H
JUCIIEPCHBIX CHCTEMaX; (haKTONOTHYECKUe CBEICHHI O CBOMCTBAX, COCTaBE, MONYYEeHHH U Oe30MmacHOM
HCIONb30BAHMY BAXHEHIINX HEOPraHHYECKHX BEIIECTB B OBITY M IPAKTHYECKOH AEATEIHHOCTH
yetoBeKa, OOIIHX HayYHbIX IPUHITAIAX XUMHUYECKOr0o IIPOH3BOICTRA;

cOpMHPOBAHHOCTL YMEHMI: BBIABIATH XapakTepHEIE NPHU3HAKM MOHSATUH, YCTaHABIHBAaTh HX
B3aHMOCBA35, HCTIOIE30BATH COOTBETCTBYIOMHUE NOHATHS IPH OMHMCAHHH HEOpPraHMYECKNX BEINECTB U UX
TNpeBPaAIICHHIA;

c(OPMHUPOBAHHOCTh YMEHHS ‘HCIIOJIB30BATh XHMHUCCKYIO CHMBOJMKY IS COCTaBJEHHS (QOpMYI
BEeIIECTE M YpaBHEHMH XHMHWYECKHX peakuuii, cucreMaTmiecKyio HoMmeHknarypy (IUPAC) u
TPUBHAIGHEIC HA3BaHUA OTJEIBHBIX BELIECTB;

cOpPMHUPOBAHHOCTh YMEHHS OIPEIENATh BAJCHTHOCTh M CTENEHH OKHCICHHS XHUMHUYECKHX
3JIEMEHTOB B COEIVHEHHAX, BHJ XUMHUYECKOH CBA3M (KOBaJICHTHAsg, HOHHAsA, METaLIMYCCKasd,
BOZIOPO/IHAS), THIT KPUCTA/UINYECKOH PEMETKH KOHKPETHOTO BENIECTBA; '

- chopMHPOBAHHOCTE YMEHHS OGBACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHAA XMMHUYECKOM
CBS3M M THNA KPHUCTAUTMYECKOM perméTky, OOMEHHBIM H JOHOPHO-aKLENTOPHBIM MEXaHHU3MbI
o0pa3oBaHHs KOBAJICHTHOMH CBA3H;

chOpMHPOBAHHOCTh YMEHHMI: KJIaCCU(UIIIPOBATh: HEOPraHMYECKHe BEIIECTBA IO HX COCTaBy,
XMMHYECKHME PEaKI[iH 110 Pa3IHuYHbIM NpU3HaKaM (YHCITy M COCTaBy peardpyrolluX BEIIECTB, TCILIOBOMY
3 deKTy peakui, U3MEHEHHIO CTEIEeHEN OKUCIICHHSA SIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO KaTaiu3aTopa
U JIPYTHE); CAMOCTOSTENLHO BEIOUPATh OCHOBAHMS ¥ KPHTEPHUHU IV KIIaCCUPHKANHMK U3y9aeMbIX BEIIECTB
U XMMHYECKUX PEaKIuii;

cOPMEPOBAHHOCTE YMEHHSI PACKPBHIBATh CMBICI IepHoaudeckoro 3akona JI. H. MeHz(eneeBa U
JEMOHCTPHPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBACHUTEIBHYIO H IPOTHOCTHYECKYIO GYHKIIUM,

chOpMHUPOBAHHOCTh YMEHHH: XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHWE AaroMOB ¥ HOHOB
XMMHMYECKHX 3JIEMEHTOB IepBoro—verséproro nepuonos [lepmommueckoit cuctemnr .M. Mennerneesa,
HCTIONB3Yd TOHATUS «3HEPreTHUECKHE YPOBHH», «IHEPreTHUecKHe NOMYPOBHM», «sS-, p-, d-aTOMHBbIE
opOuTANM», «OCHOBHOE M BO3OYXAEHHOE OSHEPreTHYECKHE COCTOSHHMS —aroMa»; OOBICHATH




3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB H HX COEIUHCHNM MO IepHoJaM H
rpyrnam Ileproanueckoit cucremst 1. . Menzeneena, BaleHTHBIE BO3MOXHOCTH aTOMOB 3/IEMEHTOB Ha
OCHOBE CTPOEHHS HX 3TEKTPOHHBIX 000JIOUEK;

c)OPMHpPOBAHHOCTh YMEHHIi: XapaKTepH30BaTh (OMACHIBATB) OOIIME XUMUYECKUE CBOIiCTBA
BEI[ECTB  PasiMYHBIX KJIACCOB, IOATBEP)KAATH CYIIECTBOBAHWE TEHETHHECKOH CBASH  MEXIy
HEOPFAHAYECKMMH BEIIECTBAMH C IIOMOLIBIO YPAaBHEHHHA COOTBETCTBYIOIIMX XUMUUCCKUX peaxiuii;

chOpPMHPOBAHHOCTH YMEHHS PACKPHIBATH CYIHOCTD: OKHCIUTEIBHO-BOCCTAHOBUTEILHEIX peaxiuit
IIOCPEICTBOM COCTABIIEHHS SNEKTPOHHOro GamaHca 3THX PEaKLMi; PEaKiud HOHHOIO obMeHa NyTEM
COCTABICHHS HX TONHBIX M COKDAISHHBIX HOHHBIX YPaBHEHHi; DeaKIuii TUIponu3a; peaKmui
KOMILIEKCO0GpasoBaHus (Ha IPUMepe THAPOKCOKOMITIEKCOB IMHKA K AIIIOMHHMI);

c(hOPMUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH NPOTCKAHMS XUMHICCKHX peaxiuii ¢
yIETOM HX DHEPreTHUYECKHX XapaKTEPHCTHK, XapakTep M3MECHEHHUsS CKOPOCTH XMMHYECKON peaklyH B
3aBHCHMOCTH OT Da3IHYHBIX (PAKTOPOB, a TAKKE XapakTep CMEMICHHA XHMHYECKOro paBHOBECHA IO
BIIMSHMEM BHEIIHHUX BoszaeiicTsuii (mpuaimn Jle Iarense);

chOPMHPOBAHHOCTh YMEHHS XapaKTepH30BaTh XUMHYESCKHE PEAKIHMH, JIeXalue B OCHOBE
IIPOMBIIIICHHOTO TIONydYeHUs. CEpPHOM KHCIOTHL, aMMHaKa, oOIIfe HayYHBe TPUHIMIBI XMMHUICCKHX
IPOU3BOJICTE; 11€JIECOOOPA3HOCTH MPEMEHEHNS HEOPTaHMIECKUX BEIIECTB B IIPOMBILIICHHOCTH 1 B OBITY
¢ TOUKH 3PEHHS COOTHOIIECHUSA PUCK-110JIb3a;

cOpPMUPOBAHHOCTh BIANCHHS CHCTEMOH 3HaHMH O METOZAX HAYJHOIO IIO3HAHHMA SIBJICHUH
IPHPOIEl — HAOJIOJEHUE, M3MEPCHHE, MOJEIMPOBAHHUE, OKCIICPAMEHT (pealbHbld H MBICIICHHBIH),
HCIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHWs IPUMEHSTb JTH 3HAHHA TPH OKCHCPHMCHTAIBHOM
HCCIENOBAHNM BEHIECTB M Ui OOBACHEHHS XUMHUYECKUX SBJICHWH, HMEIOIINX MECTO B IPUAPOLEL,
IpaKTHYecKO IeATeIFHOCTH YeJI0BEKA B B TIOBCEHEBHOM JKU3HY;

_c(hOPMHPOBAaHHOCTH YMEHHS BBIABIATH B3AMMOCBS3b XHMHYCCKHMX 3HAHMH C TOHATHAMH K
IIPECTABICHAUSMH JPYTEX ECTECTBCHHO-HAYYHBIX MPEIMETOB Iyl Goiee OCO3HAHHOTO IMOHHMAHHS
MaTEpUAHOTO €IMHCTBA MHPA,;

c(hOPMHPOBAHHOCTh YMEHHS [POBOJMTH PACUETEI: ¢ MCIOJNB30BAHHEM IOHATHH «MaccoBas JOIs
BEILECTBA B PACTBOPE» H «MOJISIpHAs KOHIEHTPAIHsA»; MAcChl BEIECTBA Wi¥ 00BEMA ra3a 1o U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce HIH O0BEMY OIHOTO M3 yYACTBYIOIIMX B PEaKLHH BEINECTB; TCIUIOBOTO
sdpdexTa peakuuu; 3HAYECHHS BOJOPOAHOIO IHOKas3aTellsl pacTBOPOB KHUCIOT H mieoueit ¢ U3BECTHOM
CTENEHBIO JUCCOIMANM; Macchl (06b&Ma, KOJMYECTBA BEIIECTBA) IPOAYKTA PEaKilfH, €CIH OJHO H3
HCXOMHBIX BELIECTB JAHO B BUJE PAacTBOpa ¢ ONpe/eNEHHOR MacCOBOM Jloyieil pacTBOPEHHOTO BEINECTBA
UM aHO B M3GBITKE (MMeeT IIPAMECH); IO0JIM BBIXOa IPOIYKTa peakiuy; O0BbEMHBIX OTHOLICHUH ra30B;

ChOPMHPOBAHHOCTh yMEHHIl: CaMOCTOSTENbHO IUIAHMPOBATH M IPOBOIWTH ~XMMHYECKHUH
SKCIICPHMEHT (poBeicHHe peakuuii HOHHOro OOMEHA, MOATBEPXKACHHE Ka4deCTBEHHOIO COCTaBa
HEOPraHHYEeCKMX BEIUECTB, ONpEIeNeHHE CPEIbl PAcTBOPOB BEHICCTB C IIOMOIIBIO WHIHMKATOPOB,
H3ydeHHE BIHAHASA pasIMYHBIX (AaKTOPOB HA CKOPOCTH ~XHMHYECKOH  PEAaKIMH, DEIICHHC
SKCIIEpHMEHTANBHBIX 3a7ad o TemaMm «Mertamms»y 1 «Hemeramiby) ¢ coOmoAeHHEM PaBHUII
Ge30macHoro OOpaleHuss ¢ BENIECTBAMH M J1abopaTOpHEIM 00Opy/lOBaHHeM, (OpMYIHPOBATH LENb
HCCIIC/IOBAHMSA, NPEICTAaBIATh B pa3nuuHoil Qopme pe3yabTaThl 5KCHEPUMEHTA, AHAM3HPOBATh H
OLIEHUBATh HX IOCTOBEPHOCTH;
~__chopMHpOBaHHOCTh YMEHHH: COOMFONATE TPaBHIa TMOJL30BAHMA XUMHYECKON Iocynoi u
naﬁopaTopHmM ofopynoBaHueM, OOCpAleHHs C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIHAMH IO
BBHITIOHEHHIO JTAG0PATOPHEIX XAMHYECKHX OIBITOB, SKOJOTHYESCKH eecO06pa3Horo NOBEACHHUS B OBITY
¥ TPYZOBOH NEATENHHOCTA B LEIX COXPaHEHMsS CBOETO 37I0POBbS, OKPYXKAIOIICH MPUPOIHOM CPelnl U
JIOCTI)KEHHS €8 YCTOMYMBOIO pas3BHUTHS, OCO3HABAaTh ONACHOCTh TOKCHYECKOrO JCHCTBHS HA JKHMBBIC
OpraHH3MBbI ONpeIeEHHBIX HEOPTaHMYCCKHX BEIIECTB, TOHMMas cMbICT nokasaresnst [IJIK;

~chOpMUPOBAHHOCTH YMEHMIA: OCYIIECTBIATE TeJIEHAIPARJICHHBIN TIOUCK XUMHYeCKoH HEGOpMaIiK
B pasnntmmx HCTOYHHKAX (HaydHas ¥ yueGHO-HaydHas JUTEPaTypa, CPeAcTBa MacCOBOH MH(OPMAIHH,




VIHTepHET M ApyrHe), KPUTHYECKH aHATM3MPOBaTh XMMHYECKYI0 HHGOpMauuio, nepepabareBarh €€ U
KCIIOJIL30BATh B COOTBETCTBHH C TIOCTAaBICHHON yueOHOH 3ana4ei.
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