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MNOACHUTEJIBHASA 3AIIMCKA

B cucreme ecTecTBEHHO-HAy4YHOIO OOpa3oBaHUs XMMHS KaK y4eOHBIM NpeIMET 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHU
3aKOHOB MPUPOJBI, (OPMUPOBAHUU HAYYHON KAPTUHBI MHUPA, XUMUYECKOM T'PaMOTHOCTH, HEOOXOJUMOW MJisi MOBCETHEBHOU
’KU3HHU, HABBIKOB 3JJOPOBOTO M 0€30MacHOro JIJIsl YeJIOBEKa U OKPYXKAIOLIEH ero cpeiapl o0pas3a >KM3HH, a TaKK€ B BOCIHTAHUU
AKOJIOTUYECKOHN KYJIbTYpPbl, (HOPMUPOBAHUH COOCTBEHHON NMO3UILMHU MO OTHOIICHUIO K XUMUYECKON HH(OpMALUK, IOJTy4aeMOu U3
Pa3HBIX HCTOYHHUKOB.

YcnemHocTh U3y4eHusl yaeOHOTO MpeaMeTa CBsI3aHa C OBJIAJIEHUEM OCHOBHBIMH MOHSATHSMU XUMUU, HAYYHBIMU (PaKTaMH,
3aKOHAaMH, TEOPUSIMH, IPUMEHEHUEM IT0OJYyYEHHBIX 3HAHW IIPU PEIICHUH NTPAKTUYECKHUX 3a/1a4.

B cootBerctBrM ¢ @I'OC COO XuMHS MOKET U3y4daThbCsl HA 0a30BOM U yIriyOJEHHOM YPOBHSX.

N3yuenne xuMum Ha 0a30BOM ypOBHE OPHUEHTHPOBAHO Ha obOecredeHue oO0IIeo0pa3oBaTeIbHON M OOIIEKYJIBTYPHOM
MOATOTOBKHU BBIITYCKHUKOB.

Copepxxanue 6a30BOro Kypca MO3BOJISET PACKPHITh BEIYIINE HJIEU U OTJEJIbHBIC MOJIOKEHUSI, BaXKHbIE B TO3HABATEIHLHOM
U MHUPOBO33PEHUYECKOM OTHOIIECHUHU: 3aBUCHUMOCTH CBOMCTB BEIIECTB OT COCTaBa U CTPOEHUS; OO0YCIOBIEHHOCTb MPUMEHEHUS
BEILIECTB MX CBOWCTBAMM; MaTE€pUAIIBHOE €IMHCTBO HEOPraHWYECKUX W OPraHWYECKHMX BEIIECTB; BO3pAcTarollasl poJib XUMUHU B
CO3JJaHMU HOBBIX JIEKAPCTB U MATEPUAJIOB, B 3KOHOMHH ChIPbsI, OXPAHE OKPYKAIOLIEH CPEIbI.

N3ydenne xumMuu Ha 6a30BOM YpOBHE CpEAHEro 00I11ero o0pa3oBaHUs HAIIPABJICHO HA JOCTH)KCHHE CIIETYIOIINX HeJIe:

e OCBOCHHE 3HAHMH O XMMHYECKON COCTAaBIIOLIECH €CTECTBEHHOHAYYHOM KapTHUHbI MHpPA, BAXKHEUIIMX XUMHUYECKUX
MOHATHUAX, 3aKOHAX U TEOPUSIX;

¢ OBJIaJICHUE YMEHHSIMM TPUMEHSATHh MOJYYCHHbIC 3HAaHUS JJI1 OOBSCHEHHS] Pa3HOOOPA3HbIX XMUMHYECKUX SIBIICHUU U
CBOWCTB BELIECTB, OLICHKU POJIM XMMHUH B Pa3BUTUN COBPEMEHHBIX TEXHOJIOIUMH U IOJYYEHUU HOBBIX MaTEpUAJIOB;

e Pa3BUTHE T[IO3HABAaTEIbHBIX WHTEPECOB U HHTEIUIEKTYaJIbHBIX CIOCOOHOCTEM B TPOILIECCE CaMOCTOATEIbHOTO
MpUOOPETEHUSI XUMUYECKUX 3HAHUI C MCTIOIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HH(OPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

+ BOCIIUTaHNe YOS KIEHHOCTH B TO3UTHUBHON POJIM XUMHUH B JKU3HH COBPEMEHHOTO 00IIEeCTBa, HEOOXOIUMOCTH XUMUYECKU
I'PaMOTHOI'O OTHOUICHUS K CBOEMY 30POBBIO U OKPYXKAIOILIEN CPELE;

o IPMMEHEeHHE MOJYYeHHBIX 3HAHMWA M YMeHHH 115 O€30MacHOr0 MCIOJIb30BaHHUS BEIIECTB U MATEPHUATIOB B OBITY,
CEJIbCKOM XO35MCTBE M HA NPOU3BOJCTBE, PEIICHUS NMPAKTUYECKHUX 3a7a4 B MOBCEAHEBHOU JKM3HHU, NPEIYNPEKACHUS SIBJICHUN,
HAHOCSIIUX Bpell 3J0POBbIO YEIOBEKA U OKPYIKAIOLIEH Cpele.



Wzyuenne npeamera «XUMHUS» B 4aCTH (POPMUPOBAHUS Y 00YHAIOUIMXCS HAYYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METO/IOB IMO3HAHMS, a
TaKXKe TMPAKTUYECKOTO TNPUMEHEHHUS HAyYHbIX 3HAHMH OCHOBAHO Ha MEXIPEAMETHBIX CBS3AX C MpeAMeTaMH o0JacTeii eCTeCTBEHHBIX,
MaTeMaTHYECKUX U TYMAHUTAPHBIX HaYK.

Pabouas mporpamma mo XMMHHM cOCTaBiieHa Ha ocHoBe [Iporpammbl cpemHero obmiero oOpaszoBaHus MO XUMUHU (0a30BBIH ypOBEHB) U
nporpamMmsl Kypca xumun it 10-11 kimaccoB 001ieoo0pazoBaTenbHbIX yupekacnuii ( 6a3oBsiii yposens) O.C.I'abpuernsHa.

[IporpamMma yueOGHOrO mpenMera «XHUMHUs» COCTaBICHAa HA OCHOBE MOJYJILHOTO MPUHIUIA TOCTPOSHHUS Y4eOHOro Marepuaa, He Ompeenser
KOJMYECTBO YaCOB HAa M3YyYEHHE YUeOHOro MpeaMeTa U KIacchl, B KOTOPBIX MPeAMET MOXKET u3ydaThesi. KypcuBOM BbIIETIEHBI 3JIEMEHTHI COJIEPKaHus,
OTHOCSIIHECS K pe3ylibTaTaM, KOTOPHIM 00YYaIOIIUECs «I1OIy4aT BO3MOXKHOCTh HAYUUTHCS.

HporpaMMa COOACPIKUT HpHMepHLIﬁ ICPCUCHDb IPAKTUYCCKHX pa60T, KOTOPBIC BKIIKOUYCHLI B pa60qy10 nporpamMmy YUUTCIIA I JOCTUKCHU S
MNpECAMETHBIX PE3YyJIbTATOB

OnucanuemMaTepuaJbHO-TeXHHYeckoOas3pIeHTpa« ToukapocTay,
HCIOJIb3YEMOTOAJIAPean3anum o0pa3oBaTeJibHbBIXIPOrPpaMMBPaAMKAXIIPENnoAaBAHUSIXUMUU

InppoBass (xkommnbloTepHas) gaadoparopus (IIJI), nporpamMMHo-anmapaTHBI KOMILJIEKC, JaTUYMKOBas CHCTEMa — KOMILIEKT Y4eOHOro
0o0opynoBaHus, BKIIOYAIOIMIMM M3MEPUTENbHBIN 00K, nHTepdelic KOTOporo Mmo3BosisieT o0ecneynBaTh CBSI3b C MEPCOHAIbHBIM KOMIBIOTEPOM, U
Ha0Op AATYMKOB, PETMCTPUPYIOLINX 3HAUCHHSI Pa3IMYHBIX (PU3NUYECKUX BEITUYHH.

JlaTuuk TeMmepaTrypbl INIATHHOBBIN — MPOCTON M HaAEKHBIN AaTYUK, MpeJIHAa3HAuYeH JUIsl U3MEPEHMsI TeMIIepaTyphl B BOJAHBIX PAacTBOPax U B
ra3oBbIx cpenax. Mmeer pasnuunsiii nuana3zoH usmepenuii or —40 qo +180 °C. TexHuueckue XapakTepUCTUKU JIaTYMKA YKA3aHbl B MHCTPYKIMH IO
JKCIUTyaTanuy. JlaT4yuK TeMmepaTrypbsl TepMONAapHbIHIpeaHa3HaueH A u3MepeHust temneparyp a0 900 °C. Mcnonb3yercss npu BBITOJIHEHUU
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IUIAMEHH, TUIaBJIEHUS U Pa3I0’KEHHUs BEIIECTB.

JlaT4uK ONTHYECKOH IUIOTHOCTH (KOJIOpMMETP) — MpEeAHAa3sHAuYeH /I HM3MEPEHMs] ONTHYECKOM IUIOTHOCTH OKpAIIEHHBIX pacTBOPOB.
Hcnonb3yercs npu nzydeHnu teM «PactBopbl», « CKOpOCTh XMMHUUECKHUX pPEAKLUN», ONPEIEIIEHNN KOHIEHTPALUN OKPAIIEHHBIX HOHOB.

Matuuk pH npenHazHadeH ajii M3MEpEHUs BOJIOpPOAHOro mnokaszarens (pH) BOZHBIX pacTBOPOB B pa3iMUHBIX MCCIEIOBAaHUSAX OOBEKTOB
OKpY>KaroIeu Cpeapbl.

JlaTuMK 3J1eKTPONPOBOAHOCTH IPEIHA3HAYEH I U3MEPEHMSI yAEIbHON 3JIEKTPOIPOBOAHOCTH KHUAKOCTEH, B TOM UYHUCIIE U BOJHBIX PacTBOPOB
BenlecTB. [IpumensieTcs npu U3y4eHuH TEOPUU FIEKTPOIUTUIECKON TUCCOLUAIINH, XapaKTEPUCTUK BOJHBIX PACTBOPOB

JlaTuuK XJIOPHA-MOHOBUCIIONB3YETCS ISl KOJMYECTBEHHOIO OIPENEICHMS COAEP KAHUSI MOHOB XJIOpAa B BOJIHBIX PAacTBOpPAxX, MOYBE, MPOIAYKTAX
nutanus. K narunky noakiouyaercs moHoceneKTuBHbIN aekTpoa (MCD) (pabouunit 31eKTpos), MOTEHIHAI KOTOPOrO 3aBUCUT OT KOHIIEHTPAIUH
OIpeJIeNIIEMOr0 MOHA, B JaHHOM cilyyae OT KoHueHTpauuu anuoHoB Cl'. I[Totenuman MCD onpenensioT OTHOCUTEIBHO 3JIEKTPOJia CPABHEHUS, KaK
MIPaBUIIO, XJIOPCEPEOPSHOTO.

JlaTYuK HUTPAT-HOHOBIIPEIHA3HAYEH JJIS1 KOJIMYECTBEHHOTO ONPEENICHHsI HUTPATOB B Pa3IMUHBIX 00BEKTaX OKPYKaIOUIeH cpelbl: BOJE, OBOILAX,
bpykTax, KoIOaCHBIX U3EIHUAX U T.JI.

MukpockonuuppoBoiinpeHa3HaYeH N3 Y4 eHUSA(POPMBIKPHCTAITIOBUHAOIIIOACHUA3aPOCTOMKPHUCTAIIIIOB.



Anmnapar ajs npoBeaeHusi xumnuyeckux peaxkuuii (AIIXP) npennasHadeH 1js MOTYYEHUS U IEMOHCTPAIIUU CBOMCTB TOKCHYHBIX TTAPOB M Ta30B .
OTH BeIIeCTBA MOJyYarOTCs B KOJIOE-peakTope, U MpH HarpeBaHUM (Win 6e3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOIAT YE€PE3MOTrIOTUTELHBIC
€MKOCTH (HacaJKku) C pacTBOpaMHU PEAareHTOB, BCTYMAIOT ¢ HUMU B peakuuio. M30bITOK raza moriomaercs >KMJIKUMUA U TBEPABIMU peareHTaMmu,
aTaKke  aKTUBHPOBAaHHBIMYIJIEM.  AIMMapar  YalleBCErOMCIONB3YIOT  JUIANONYYECHUSH JEMOHCTpAallMd  CBOMCTBXJIOpa, CEPOBOAOPOA.
IIpudopaisiieMOHCTPAIMM3ABUCUMOCTHCKOPOCTUXMMHYECKUXPEAKIIUHOTPA3THYHBIX()AKTOPOBUCIOIB3YIOTIPUU3YyIECHUUTEMbI

«CKOpOCTh XMMHUYECKOW PeaKkUuu» U TEIIoBoro s¢dexra xumuueckux peakuuil. [Ipubop naéT BO3MOKHOCTH 3KCIIEPHUMEHTAIBHO HCCIEI0BATh
BJIIMSIHUE HA CKOPOCTh XMMHUYECKHX PEAKIHi CIeIyomuX (pakTOPOB: MPHPOILl PEArUPYIOIINX BEIIECTB, KOHLIEHTPAIMH PEarupyroliux BeIIecTB,
IUIOLIA/IM TPAHULIBI pa3jena ¢a3 B TeTePOreHHbIX cUCTeMax (TTOBEPXHOCTH CONMPUKOCHOBEHHUS MEXKIY PEarupyromnuMu BeIECTBAMH ), TEMIIEPATYPHI,
KaTajau3aTopa, MHTHOUTOpA.
IIunerka-nozatop — npucrnocoOleHUe, HUCHOIb3YyEMOE B JIabOpaTOpUU JJIsi OTMEpHUBAaHMS ONpEleNEHHOro o0béMa kuakocTd. llunerku
BBIIIYCKAIOTCSI NIEPEMEHHOTO M IOCTOSHHOrO 00bEMa. B KOMIUIEKTHI 00OpYyIOBaHMS A MEIUIMHCKUX KJIACCOB BXOAST YJOOHBIE NUIETKU-
7103aTOPBI OAHOKAHATIbHBIE, TTO3BOJISIONINE HACTPOUTH HEOOXOAUMBINH 00BEM 0TOMPAEMOIl JKUKOCTH B TPEX PA3TUYHBIX AHANa30HaX.
Bans koMOMHMpOBaHHAs TIpEIHA3HAYEHA U HAarpeBa CTEKISHHBIX M (ap(OpOBBIX COCYIOB, KOTAa TpedyeTcs co3aaTh BOKPYT HAarpeBacMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, U30eXaTh HCIIOIb30BAHMS OTKPBITOTO IUIAMEHU W PacKal€HHOM snekTpuueckor crupanu. Kopryc
KOMOWHUPOBAaHHOH OaHM c/ienaH u3 amoMuHus. JKUIKOCTHAS 9acTh KOMOMHUPOBAHHOMN OaHM 3aKpPBIBACTCS KOJIBLIAMH Pa3IMYHOTO JHAMETPA.
IIpudop nis1 mosry4eHust ra3oB UCIOIb3YETCS ISl TOTYYEHUS HEOOBIINX KOJIMYECTB ra30B: BOAOPO/a, KUCIOpoaa (M3 NepoKcuaa
BOJIOPO/1a) YTIIEKUCIIOTO rasa.

Ilnanunpyemble pe3y/ibTaThl 0CBOECHHSI 00YYAKIIMMHKCH OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
JIn4HOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOMIEHUI 00YyYAKIIHUXCH K cede, K CBOeMY 310POBbI0, K TO3HAHMIO celsi:

v OpHUEHTaIUs 00YJaloIMXCs HA JOCTHKEHHE JTUYHOIO CYACThs, pealn3alliio MO3UTUBHBIX JKU3HEHHBIX MEPCIEKTUB, HHULIUATUBHOCTD,
KpPEaTHBHOCTb, TOTOBHOCTh U CLIOCOOHOCTH K IMYHOCTHOMY CaMOOIIPEIEJIEHUI0, CIIOCOOHOCTh CTaBUTh 1IETH U CTPOUTH KU3HEHHBIE TUIAHBL;
v TOTOBHOCTb M CIIOCOOHOCTh OOecreyuTh cebe U CBOMM OJIM3KUM JOCTOMHYIO JKHM3Hb B IPOLECCE CAMOCTOSITEIbHOM, TBOPUECKON U

OTBeTCTBeHHOﬁ JCATCIIbHOCTH,

‘/ TOTOBHOCTH U CHOCO6HOCTB 06yanOHIHXCH K OTCTaMBAaHHUIO JIMYHOT'O JOCTOMHCTBA, CO6CTBCHHOFO MHCHUS, TOTOBHOCTh U CHOCO6HOCTB
BI)Ipa6aTBIBaTI) CO6CTBCHHyIO IIO3UIINIO ITO OTHOLMICHUKO K O6HICCTBGHHO-HOJ'II/ITI/I'-IGCKI/IM CO6I)ITI/I$IM HpOH_U'IOFO 1 HACTOAIICTO HA OCHOBE OCO3HAHUA U
OCMBICIICHUSI HICTOPHUH, TYXOBHBIX ICHHOCTEW U JOCTUKECHHUI HAIIEH CTPaHBbI,

v TOTOBHOCTh W CIIOCOOHOCTh OOYYaroOIIMXcsi K CaMOpPa3BUTUIO M CAMOBOCIHTAHHIO B COOTBETCTBUU C
00IlIeuesIOBEYECKUMU  [IEHHOCTSAMM W HJeaJlaMH  TPaXJaHCKOro  oOmiecTBa, MOTPEOHOCTh B (DU3UYECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHATUSIX CLIOPTUBHO-03I0POBUTEIBLHON AEATEILHOCTHIO;

v NPUHATHE W pealu3alys I[EHHOCTEH 30pOBOro M 0Oe30macHoro oOpasa >KU3HU, OepekHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHNE K COOCTBEHHOMY (PM3MUECKOMY M TICHXOJIOTHIECKOMY 3I0POBBIO;



v\ HenpusATHE BPEIHBIX IPUBBIUCK: KyPEHUS, YIOTPEOIEHHS aIKOTr0JIsl, HAPKOTHKOB.
JInyHOCTHBIE pe3yabTaThl B cepe oTHOMEeHNH o0yuawmuxcs K Poccun kak k Poanne (OteuecTBy):

v\ poccHiicKas HWIEHTHYHOCTD, CIIOCOOHOCTh K OCO3HAHUIO POCCHHCKON MIECHTUYHOCTH B IOJIMKYILTYPHOM COLIUYME,
YyBCTBO MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOIIHOCTU POCCHICKOTO Hapojaa U cynbde Poccun, maTpuoTu3M, TOTOBHOCTh K
ciyxeHuto OTeuecTBy, €ro 3alluTe;

v\ yBa)keHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Iepe] POAMHOMN, rOpIOCTH 3a CBOM Kpail, cBo0 Poaumy,
MPOIIJIOE ¥ HACTOSIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHE K TOCYIapCTBEHHBIM CUMBOJIaM (repo, diar, rumMH);

v’ (dopMHpOBaHHE YBaKEHHS K pPYCCKOMY S3BIKY Kak TOCYJapCTBEHHOMY sI3bIKYy Poccuiickoit ®eneparuu,
SBJISIFOIIIEMYCSI OCHOBOM POCCUUCKON UJIGHTUYHOCTH U IJIABHBIM (PAKTOPOM HAIIMOHAJILHOTO CaMOOIIPEICIICHHUS;

v\ BOCIHMTaHHME YBaXKEHUS K KYJIBTypE, SA3bIKaM, TPAJMIUSIM W OOBIYAsM HapOOB, IPOKUBAIOIIUX B PoCCHICKOI
denepanum.

JIN4YHOCTHBIE pPe3yJbTATHI B c(hepe OTHOIIECHUIT 00y4aloIIUXCs K 3aK0HY, FTOCYIapCTBY U K IPAXKAAHCKOMY O0IIIECTBY:

v\ IpaXIAaHCTBEHHOCTb, TpaKJAHCKas IIO3MIMsA AaKTHBHOIO M OTBETCTBEHHOIO YJIE€HA POCCHUMCKOro OOIIECTBa,
OCO3HAIOIIET0 CBOU KOHCTUTYIIMOHHBIE TIpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSI0K, OCO3HAHHO MPUHUMAIOIIIETO
TPaJUIIMOHHbBIEC HAIIMOHAJIbHBIC U OOIIEYEIOBEYECKHE TYMAHUCTUUYECKUE U JEMOKPATUUECKUE IIEHHOCTH, TOTOBOTO K Y4acTHIO B
OOIIIeCTBEHHOM KNU3HH;

v\ [pHU3HAHHE HEOTYYKIAEMOCTH OCHOBHBIX IIPaB M CBOOOJI YEIOBEKA, KOTOPBIE IPUHAIEKAT KAXKIOMY OT POKICHUS,
TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX MpaB W CBOOOA 0e€3 HapylleHus MpaB U CBOOOJ JPYrux JHI, TOTOBHOCTH
OTCTauBaTh COOCTBEHHBIC TpaBa W CBOOOJBI UEJIOBEKAa W TPaKJAaHWHA COTJACHO OONICTPU3HAHHBIM TMPUHIUIIAM W HOpPMam
MEXAYHApOIHOTO IpaBa v B cooTBeTcTBUU ¢ KoHncTurynuen Poccuiickon denepannn, npaBoBast ¥ NOJIUTUYECKAS TPAMOTHOCTD;

v\ MHPOBO33DEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pasBUTUS HAyKH U OOINECTBEHHOW IPAKTUKH,
OCHOBAaHHO€ Ha JAMAJIOTe KYJBTYp, @ TaKXKE pa3IuyHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHME CBOErO0 MeCTa B
MOJIUKYJIBTYPHOM MUPE;

v\ HMHTEpHOpH3alMS IIEHHOCTEH JEMOKPATHM M  COLMAJbHOM CONMAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY
PETryJIMPOBAHUIO OTHOIIEHUI B IPYNIE WM COLUMAIBHON OpraHu3aluu;



v\ TOTOBHOCTH OOYYaIOMIMXCS K KOHCTPYKTHBHOMY YYaCTHIO B IPUHSITHH PEIICHHI, 3aTParMBalONIMX WX IIpaBa U
UHTEPECHl, B TOM YHUCJIE€ B Pa3IMYHBIX (popMax OOIIECTBEHHOM CaMOOpraHU3alMH, CaMOYIPAaBIEHUs, OOIIECTBEHHO 3HAYMMOMN
NEATENbHOCTH;

v\ [PHUBEPKEHHOCTH MICAM HWHTEPHAIMOHAIM3MA, JPYKOBI, PaBEHCTBA, B3aMMOIIOMOINM HApOJOB; BOCIIUTAHHUE
YBKUTEJIIBHOTO OTHOIIICHUS K HAITMOHAIBHOMY IOCTOMHCTBY JIFOJIEH, UX YYBCTBAM, PEIIUTUO3HBIM YOCKICHUSIM;

v' TOTOBHOCTH OOYYArOIIUXCS MPOTHBOCTOSTH HIEOJIOTHM SKCTPEMH3Ma, HAI[MOHAIM3Ma, KCeHO(OOUH; KOPPYIILUH;
JTVACKPUMHUHALIMKU TI0 COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NMPU3HAKAM W APYTUM HETaTUBHBIM COLUAIBHBIM
SIBJICHUSIM.

JINYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMICHUI 00yHaIOUIUXCS € OKPYKAIINMH JIIOAbMH:

v\ HpaBCTBEHHOE CO3HAaHHE M IIOBEJIECHHE HA OCHOBE YCBOEHHs OOMIEYETOBEUCCKHX IIEHHOCTEM, TOJIEPAHTHOIO
CO3HAHMS U TOBEJCHUS B TOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JAMAJIOT C APYTMMHU JIFOJbMH, IOCTUTATh B
HEM B3aMMOTIOHMMAaHUSI, HAXOAUTh OOIIKE IEIU U COTPYAHUYATH JJIsl UX TOCTHXKEHUS;

v\ [PHHATHE T'YMAaHHUCTUYECKUX [EHHOCTEH, OCO3HAHHOE, YBAKUTEILHOE U JOOPOKEIATEIBHOE OTHOIIEHHE K APYTOMY
YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

v CIIOCOOHOCTh K COTMEPEKUBAHUIO U (DOPMUPOBAHKME MO3UTHBHOTO OTHOIICHMS K JIIOJISIM, B TOM YMCJIE€ K JIMIIAM C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JIOPOBbSl W HMHBAIHJIaM; OEpEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K
(hbU3MYECKOMY U TICUXOJIOTUYECKOMY 3JI0POBBIO APYTHUX JIIO/ICH, yMEHUE OKAa3bIBATh MEPBYIO TOMOIII;

v dbopMupOoBaHUE BBIPAXKEHHON B MOBEIEHUM HPABCTBEHHOM IMO3UIIMU, B TOM YHUCJIE CIIOCOOHOCTH K CO3HATEIHHOMY
BBIOOPY J100pa, HPAaBCTBEHHOTO CO3HAHUS M TMOBEJCHHUS HAa OCHOBE YCBOCHHUs OOIEUETOBEUYECKUX IEHHOCTEH M HPABCTBEHHBIX
YyBCTB (YECTH, JI0JITa, CIPABEITMBOCTH, MIJIOCEPIUS U APYKETIO0HU);

v\ pa3BUTHE KOMIIETCHIMH COTPYJHHYECTBA CO CBEPCTHUKAMH, JIETbMH MIIAJNIErO BO3pacra, B3POCIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, MPOSKTHOW U IPYTUX BUAAX JEATEIHHOCTH.
JInuHOoCcTHBIE Ppe3yabTaTbl B cdepe OTHONIEHUH OOYYAKINMXCH K OKPYKAKIIEMY MHPY, KHUBOM MpHpPoe,
XyA0:KeCTBEHHOM KYJIbTYpe:

v\ MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH HayKH, TOTOBHOCTH K
HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIAJECHUE JTOCTOBEPHOU MH(POpPMAIIMEN O MEepeOBbIX HOCTUKEHUSIX U OTKPHITUSX MUPOBOU
U OT€YECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;



v’ TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE CaMOOOpPA30BAaHUIO, HA IMPOTSLKEHWH BCEH KU3HU,
CO3HATEJIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHMIO KaK YCIOBHUIO YCIEHMIHOH MpodeCCHOHAIBHOM M 00IIeCTBEHHON
NEeSTEHHOCTH;

v\ DKOJIOTHYECKas KyJbTypa, OEpeXXHOe OTHOIINEHHMS K POJHOM 3eMile, IMPUPOIHBIM OoraTrcTBaM PoccuM M MUDA;
MMOHUMAaHUE BIHUSTHUS COIUATBHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIMATBLHON Cpelbl, OTBETCTBEHHOCTh
3a COCTOSIHHE TPUPOTHBIX PECYPCOB; YMEHHsS M HABBIKM Pa3yMHOTO TPUPOJOIOJIB30BAHUS, HETEPIIMMOE OTHOIICHUE K
JEHUCTBUSAM, IPUHOCSIIIUM Bpe] SKOJIOTHH; TPHOOPETEHUE OMBITA YKOJIOT0-HAMPABICHHOM IESITEITEHOCTH;

v\ 3CTETHYECKOE OTHOIIEHHS K MUPY, TOTOBHOCTD K 3CTETHYECKOMY 00YCTPONCTBY COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOIIEHHH 00y4alomUXcsi K ceMbe M POJAUTENSAM, B TOM 4YMCJe MOAT0OTOBKA K
ceMeiHOM KU3HU:

v\ OTBETCTBEHHOE OTHOIIEHHE K CO3IaHHIO CEMBbH Ha OCHOBE OCO3HAHHOT'O IIPHHSATHS IIEHHOCTEH CEMEMHOMN KHU3HU;

v\ [OJIOKHUTEIBHBIA 00pa3 CEMbH, POAWTENLCTBA (OTLOBCTBA M MATEPUHCTBA), MHTEPHOPHU3ALUSA TPAIUIMOHHBIX
CEMEUHBIX [IEHHOCTEM.

JInyHoCcTHBIE pe3yabTaTbl B cepe OTHOLICHHMS O0y4aloUUXCA K TPYyAy, B cdepe COUHMATbHO-IKOHOMHUYECKHX
OTHOILIEHM:

v\ yBaxeHHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3allUTE CBOEH COOCTBEHHOCTH,

v OCO3HaHHBIN BBIOOP OyayIeH mpodeccruu Kak MyTh U CIIOCO0 pean3aliii COOCTBEHHBIX )KU3HECHHBIX IIJIAHOB;

v' TOTOBHOCTH 00YYAIOLIMXCS K TPYAOBOM MPOQPECCHOHAIBHOM JEATENLHOCTH KaK K BO3MOKHOCTH y4acTHsI B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOICHAITMOHAIBHBIX ITPOOJIEM;

v’ [moTpeGHOCTh TPYAUTHCSA, YBAXEHHWE K TPyAy M JIOASIM TPyAa, TPYAOBBIM JOCTHIXKEHHAM, I0OPOCOBECTHOE,
OTBETCTBEHHOE M TBOPUYECKOE OTHOIIICHHE K Pa3HBIM BHUIaM TPYIOBOH ACATEIBHOCTH;

v' TOTOBHOCTB K CAMOOOCITYKUBAHHIO, BKJIFOUas 00yYEHHE U BHINOJIHEHHUE JOMAIIHUX 003aHHOCTEM.

JInuHocTHBIE pe3yabTaThl B chepe PU3UIECKOro, MCUXOJIOTHYECKOT0, COIUAIBLHOIO H aAKAIEeMHYECKOr0o 0J1aronoryqust
00y4arIMnXCcs:

v’ (u3MYECKOE, SMOLMOHAIBLHO-IICUXOJIOIMYECKOE, COLMANBLHOE  OJaromojydde  OOydaroluXcsi B KU3HH
oOpa3oBaTeIpHOM OpraHu3aliy, OIIYIICHHWE JAeThbMU O€30MaCHOCTH M IICUXOJOTHMYECKOTO KoMdopra, uHOOpMaIMOHHON
0€30MmacHOCTH.



[L1anupyemble MeTanpeaMeTHbIE pe3ybTaThl ocBoenus OOIl

MertarnpenMeTHbIe Pe3yIbTaThl OCBOSHHS OCHOBHOW 00pa30BaTEIBHON MPOTPaMMBI MPEACTABICHBI TPEMs TPYIIaMH
YHHUBEpPCaTbHBIX yueOHbIX Aeiictuii (Y'Y ).
PeryasiTuBHbIe YHHBEpcaIbHbIE YUeOHbIe AeiicTBUSA

BbINyCKHUK HAYYUTCSI:

v\ caMOCTOATEIBHO OMPEAEIIATH IIeJIH, 33aBaTh APAMETPhl U KPUTEPUH, TI0 KOTOPHIM MOYHO OIPEAEINUTh, UTO IENTh
JIOCTUTHYTA;

v\ OIlEHMBATh BO3MOKHBIE TIOCIIEACTBHS TOCTHKECHHUS [TOCTABICHHOM IIEITH B ICATEIBHOCTH, COOCTBEHHOM KU3HU U
KU3HHU OKPY>KAIOIIUX JIFOJIeH, OCHOBBIBASICh HA COOOPAKECHUSAX STUKU H MOPAIIH;

v\ craBuTh 1 GOpMyIHUPOBATH COOCTBCHHBIE 3a]a4K B 00pa30BaTeIbHON CSITEILHOCTH U )KU3HEHHBIX CUTYAITHSIX

v\ OLIEHWBATh PECYPCHI, B TOM YKCIIE BPEMs U IPYTHe HeMaTepraabHbIe PECYPCHI, HCOOXOAUMBIC IS TOCTHKECHHS
MMOCTaBJICHHOM 1I€JIH;

v' BBIOMpATh MyTh JOCTIKEHHS [EJIH, TIAHUPOBAThH PEIICHUE MMOCTABJICHHBIX 3a/lad, ONTHMHU3UPYsI MaTepUaIbHBIC U
HEMAaTepHaIbHbBIE 3aTPATHL;

v\ opraHm3oBbIBaTh 3()(HEKTUBHBII IOMCK PECYPCOB, HEOOXOAUMBIX TS TOCTHIKEHHS TIOCTABICHHOMN IEITH;

v\ CONOCTaBJIATH MOyYCHHBIN PE3YIBTAT AEATEIBHOCTH C IOCTABICHHOM 3apaHee MEIbIO.
IMo3HaBaTeIbHbIE YHHBEpPCAIbHbIE YUeOHbIe AeiicTBUSA

BbINyCKHUK HAYYUTCS:

v WCcKaTh W HaXOOWTh OOOOINEHHBIE CIOCOOBI pEIICHHS 3axad, B TOM WYHCJIE, OCYIIECTBIIATH Pa3BEPHYTHIN
WH(POPMAIIMOHHBIH IMONCK W CTAaBUTh HA €r0 OCHOBE HOBHIE (yueOHbIC U TO3HABATEIBHBIC) 3a1a4H;

v\ KPUTHYECKH OICHHUBATH M HMHTEPIPETUPOBATH MH(OPMAIMIO C PA3HBIX IO3MIMIA, PAaCIO3HaBaTh U (PUKCHPOBATH
MPOTHBOPEYUS B MHPOPMAIMOHHBIX HCTOUHUKAX;

v\ HUCMOJB30BaTh Pa3IMYHbIE MOJEIBHO-CXEMAaTHUECKHE CPEICTBA U TPEACTAaBICHHUs CYNIECTBEHHBIX CBs3ed M
OTHOIICHHH, a TAK)KE MPOTHBOPEUUil, BBISBICHHBIX B HH)OPMAITMOHHBIX HCTOYHHKAX;

v\ HaxOOWTh W NPHBOJWTH KPUTHUYECKHE APIyMEHTHI B OTHOIICHWH JEHCTBHN W CYKIEHHH IPYroro; CIIOKOMHO U
pa3yMHO OTHOCHUTBHCS K KPUTHYECKHMM 3aMEYaHUSM B OTHOIIEHHH COOCTBEHHOTO CYXJCHHUS, PacCMaTpUBaTh UX Kak pPecypc
COOCTBEHHOTO Pa3BUTHS;



v\ BBIXOAUTH 332 pPaMKH Yy4eOHOTO MpeaAMeTa W OCYHIECTBIATH IEJICHANPABICHHBIH IOMCK BO3MOXKHOCTEH ISt
LIMPOKOIO MEPEeHOca CPEICTB U CIIOCOOOB IEHCTBHS;

v' BBICTpaMBaTh WHIMBUIYAIHHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYCHHS CO CTOPOHBI JPYTUX
YYAaCTHHKOB U PECYPCHBIE OTPAHUYECHHUS;

v\ MEHSATH M YIeP)KUBAThH PA3HbIE TIO3MIMH B TO3HABATEIHHOMN JEATEIBHOCTH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS

BbinyCKHMK HAY4YUTCH:

v\ OCYWIECTBISTH JEJOBYI0 KOMMYHHKAIIMIO Kak CO CBEPCTHHKAMH, Tak W CO B3pOCHbIMH (KaKk BHYTpH
o0pa3oBaTeNbHON OpraHu3alvy, Tak W 3a €€ MpeleiamMu), MoAO0MpaTh MAapTHEPOB JUIS JI€TOBOM KOMMYHHMKAIMM UCXOIS U3
CO00paXeHUH pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITaTUH;

v\ [pH OCYIIECTBJICHWH TPYNIOBOM pabOThl OBITH KAk PYKOBOJHMTEICM, TaK W WIEHOM KOMAHJBI B Pa3HBIX POJISIX
(reneparop uaei, KPUTUK, UCTIOIHUTENb, BBICTYAIOMIUNA, SKCIIEPT U T.1.);

v\ KOOpIMHHPOBaTh ¥ BBHINOJHATH pabOTy B YCIOBHSX pEATbHOrO, BHPTYaJIbHOTO M KOMOMHHPOBAHHOTO
B3aHMO/ICICTBHUS,

v\ pa3BepHYyTO, JIOTHYHO W TOYHO W3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHWEM aJCKBATHBIX (YCTHBIX H
MMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

v\ pacrnosHaBaTh KOH()IMKTOTE€HHBIE CHTYAIlMd W MPEAOTBpANaTh KOHMIMKTHI 0 WX AKTHBHOW (hasbl, BHICTPAHUBATH
JIEJIOBYIO U 00pa30BaTEeNIbHYI0 KOMMYHHKAIINIO, N30erasi JMYHOCTHBIX OLIEHOUHBIX CYXIACHUM.

IIpeameTHbIe pe3yJbTATHI 0CBOCHHUSI OCHOBHOM 00pa30BaTe/ILHOM POrPaMMBbI CPeHero 001ero 00pa3oBaHus

B pe3ynbrare nzydueHus: yueOHoro npeamera « XuMush» Ha ypoBHE CPEAHET0 00IIero o0pa3oBaHus:
BoinyckHuK Ha 62a30BOM YPOBHE HAYYHMTCSI:
— packpblBaTh Ha MPUMEpPax poJib XMUMUU B (POPMUPOBAHHWU COBPEMEHHON HAy4HOH KapTHHBI MHpa U B MPAKTUYECKOU
JESITeIbHOCTH YEeJI0BEKa,
— JIeMOHCTPHPOBAThH HA IPUMEPAX B3aUMOCBSI3b MEXK/ly XUMHUEH U IPYTUMHU €CTECTBEHHBIMH HAyKaMU;
—  pacKpbIBaTh Ha MPUMEpPax MOJIOKEHUS TEOPUHU XUMHUYeckoro crpoenus A.M. bytneposa;



— noHumarb (usndeckuit cmbica [lepuoauueckoro 3axona /[.M. MenzneneeBa U Ha ero OCHOBE OOBSICHSATH 3aBUCUMOCTD
CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 00pa30BaHHBIX MU BEILIECTB OT AJIEKTPOHHOTO CTPOCHUSI aTOMOB;

— 0OBACHATH MNPUUYMHBI MHOT000Opa3usl BELIECTB HA OCHOBE OOIIMX MPEJCTABICHUN 00 UX COCTaBE U CTPOCHUH;

— TPUMEHSTH MPAaBHJIA CUCTEMAaTUYECKON MEXIYHAPOJIHON HOMEHKIIATYPhI KaK CPEJCTBA Pa3IUUeHUs U UICHTU(PUKAIUN
BEILECTB 10 UX COCTaBY U CTPOCHHIO;

—  COCTaBIJIATH MOJIEKYJIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB KaK HOCHTENEH HHPOpPMAIMKU O CTPOSHUHU
BEILIECTBA, €r0 CBOMCTBAX M MPUHAIJICKHOCTH K OIIPEIEIEHHOMY KJIACCY COCIMHEHUI;

—  XapakTepU30BaTh OPTaHUYECKHE BEIIECTBA I10 COCTaBY, CTPOCHMIO U CBOMCTBAM, YCTaHABINBATh IPUYNHHO-CIIEICTBEHHBIC
CBS3U MEXy JAaHHBIMH XapaKTEPUCTUKAMU BEILIECTBA;

— TMPUBOJIUTH IPUMEPHI XUMHUYECKUX PEAKIIMI, PACKPBIBAIOIIUX XapaKTepHbIE CBOMCTBA TUITMYHBIX MPEACTABUTENEH KIacCOB
OpPraHUYECKUX BEIIECTB C LEJIbI0 UX UAEHTU(UKALMN U OOBICHEHUS 00JaCTH IPUMEHEHUS;

— IPOTHO3MPOBATH BO3MOYKHOCTh IPOTEKAHNS XUMHUECKUX PEAKLIMA Ha OCHOBE 3HAHUI O THIIAX XUMHUYECKOU CBSI3H B
MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XUMUYECKUX CBOMCTBAX BELECTB /JIsi O€30MacCHOT0 MPUMEHEHUS B
MPaKTUYECKON JEeSATENbHOCTH;

— MPUBOJIUTH TNPUMEPbl MPAKTHUECKOIO HCIOJIb30BaHUS NPOAYKTOB MEepepadOTKU HEePTH U OPUPOJHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH (ITOJMATUIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— IPOBOAMTH ONBITHI MO0 PACIO3HABAHNUIO OPTaHMYECKUX BEILECTB: INIMIEPHUHA, YKCYCHON KUCIIOTHI, HENPEAEIbHBIX KUPOB,
[JIFOKO3bI, Kpaxmaia, OeJKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U KOCMETUYECKUX CPEJICTB;

—  BJAJIETh NIPABWJIAMH U IpreMaMu 0€30MacHOM pabOThl C XUMUYECKUMHU BEIIECTBAMU U Ja0OpaTOPHBIM 000pYA0BaHUEM;

—  YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIMU U CMEIICHHUS] XUMUUYECKOTO0 PABHOBECHS OT PAa3IMYHbIX
(aKTOPOB C 1IEJIbIO ONPEEICHHS] ONTUMAIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB;

— NPUBOJUTH PUMEPHI TUAPOJIN3A COJIEH B IOBCEIHEBHOM KU3HU YEJIOBEKA,

— TPUBOJUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEAKUUMid B MPUPOJAE, MNPOU3BOJACTBEHHBIX MIpolLecCax M
AKU3HEAESITEIbHOCTH OPraHU3MOB;

—  [PUBOJIUTH IPUMEPHI XUMUYECKUX PEAKIIMH, PACKPBIBAIOLIMX O0OILIME XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB
U HEMETAJUIOB;



— MPOBOAWTH pacyeThl Ha HAXOXJACHHE MOJICKYJISPHOH (OpMyJibl YIIEBOAOPOAA MO MHPOAYKTaM CrOpaHUS M IO €ro
OTHOCUTEIHLHOM MIIOTHOCTH M MaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOZSIIHMX B €r0 COCTaB;

— BIAJETh MpaBUIaMH 0C30IaCHOr0 OOpallleHus ¢ €AKUMH, TOPIOYUMH M TOKCHYHBIMU BEICCTBAMH, CPEICTBAMU OBITOBOM
XVMHH;

—  OCYIICCTBJIATH MOMCK XMMHUYCCKON HH(OPMALINH 110 Ha3BaHUAM, HACHTH()HUKATOpPaM, CTPYKTYPHBIM (pOpMysIaM BEIIECTB;

— KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATH XHMHYECKYI0 HH(POPMAIUIO, COICPIKAIIYIOCS B COOOIICHUSAX CPEICTB
MaccoBor wuH(MOpManmu, pecypcax WHTepHETa, HAydHO-TIOMYJISPHBIX CTAaThIX C TOYKH 3pPCHHS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IICJIAX BBISBIICHUS OIMMOOYHBIX CYXJICHUN U (POPMUPOBAHUS COOCTBEHHOM MO3HIINM;

—  MPEACTaBJIATH IyTH PELICHUS IIO0ATBHBIX IPOOJIEM, CTOSAIIUX MEepPe] YSIIOBEUSCTBOM: SKOJIOTHUYCCKUX, YIHEPIreTUICCKHUX,
CBIPBEBBIX, U POJIb XUMHUH B PEIICHHH 3TUX MTPOOIIEM.

BoinyckHHK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHTHCH:

—  WIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOUUI0 OPLAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTIOPUYECKUX
IManax ee passumusi;

—  UCNOIL308aMb MEMOObL HAYYHO20 NO3ZHAHUS NPU 8bINOJIHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0ay O U3VHEHUIO
C80UCM8, CNOCOO068 NOIYYEHUS. U PACNOZHABAHUS OP2AHUYECKUX eUeCms,

—  00BACHAMb NPUPOOY U CROCOOBL 0OPA30BAHUS XUMUUECKOU CBA3U. KOBALECHMHOU (NOJSPHOL, HENOJISIPHOLL), UOHHOLL,
MEMAIUYECKOU, 8000POOHOU — C YEbI0 ONPEOeeHUsL XUMUYECKOU AKMUBHOCMU EUeCME,

—  YCMAHABIUBAMb 2EHEMUYECKYIO C853b MENCOY KIACCAMU OPCAHUYEeCKUX 8elecms 011 000CHOBANUL NPUHYUNUATLHOU
BO3MONCHOCIU NOJYHEHUS. OP2AHUYECKUX COCOUHEHUT 3A0AHH020 COCMABA U CMPOCHUSL,

—  YCMAaHABIUBAMb 83AUMOCEA3U MENCOY hakmamu u meopuetl, NPUYUHOU U CIe0CMEUeM Npu aHaIu3e nPooOIeMHbIX
cumyayutl U 060CHOBAHUU NPUHUMAECMbIX PEUEHUL HA OCHOBE XUMUYECKUX 3HAHULL.

TpeOoBaHus K YPOBHIO NOATOTOBKH 00Y4YaIOLIUXCS.

Yuyammecsi B pe3yJibTaTe yCBOCHHS Pa3/eJia J0JKHbI 3HATH/IIOHUMATh:

e BOKHEHIIINE XUMHUYECKHE TOHSATHS: BEIIECTBO, XMMHUUYECKUW AJIEMEHT, aTOM, MOJEKyja, OTHOCHTEJbHAsh aTOMHasl H
MOJICKYJISIpHAsE MAacChl, MOH, aJUIOTPOIHUs, M30TOMbI, XUMHUYECKas CBS3b, DJICKTPOOTPHUIIATEIBHOCTh, BAJECHTHOCTb, CTEICHBb
OKHCJICHUSI, MOJIb, MOJISIpHAsI Macca, MOJISIpHBIA 00BEM, BEIIECTBA MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUSI, PACTBOPHI,
AIEKTPOJIUT U HEIJIEKTPOJIUT, HNEKTPOJIUTHUECKAs TUCCOLMAIUS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJIEHUE,



TErI0BOM A(PEKT peakiuu, CKOPOCTh XMMHUYECKOW peaklMM, KaTallu3, XUMUYECKOe PaBHOBECUE, YIJIEPOIHBIA CKEJET,
(GbyHKUIMOHATIBHAS TPy, U30MEpHs, TOMOJIOTHS;

¢ OCHOBHBIC 3aKOHBI XUMUU: COXPAHEHHUE MACChI BEILIECTB, TOCTOSHCTBA COCTaBa, MEPUOINUYECKUIN 3aKOH;

¢ OCHOBHBIE€ TEOPUHU XUMHH: XUMUYECKOM CBSI3H, SJIEKTPOJIUTUYECKON IUCCOIUAIIMHU, CTPOCHUS] OPTaHUYECKUX COCTMHEHUI;

 BOKHEHIIINE BEIIECTBA U MaTepUajbl: METaH, STUIICH, alleTUiIeH; OEH30I1, TaHOJ, )KUPbI, MbLIA, TJII0KO3a, caxapo3a,
Kpaxma, KJIeT4aTka, OeJIKU, UCKYCCTBEHHbIE U CHHTETUYECKUE BOJIOKHA, KAyUyKH, TJIACTMACCHI;

yMeTh:

o HA3bIBATh N3YYCHHBIC BEIIECTBA 110 «TPUBHAIBLHO M MEXIYHAPOIHON HOMEHKIIATYPE;

e OTIPEJICTISITH: BAJICHTHOCTh U CTETICHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB, TUII XUMUYECKON CBSI3M B COCIMHEHUSX, 3apsijl
MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX OPTaHMYECKUX COCTUHEHUN, OKUCIUTEIb U BOCCTAHOBUTEb, MPUHAIICKHOCTD
BEILIECTB K PA3JIMYHBIM KJIacCaM OPTraHUYECKUX COCTUHEHUN;

 XapaKTEpU30BaTh: OCHOBHBIC KJIACCHI OPraHMYECKUX COCAMHEHHH; CTpPOEHHE M XHWMHUYECKHE CBOWMCTBA M3yYEHHBIX
OpraHUYEeCKUX COCANHEHUM;

¢+ OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOEHMS; MPUPOAY XHUMHUYECKOM CBSI3U (MOHHOM,
KOBAQJICHTHOM, METAJTMYECKOI), 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW PEaKIUd U TIOJOXKEHUS XUMUYECKOTO PaBHOBECHS OT
pa3IUYHBIX (PAKTOPOB;

e BBITIOJIHATh XUMHYECKUH SKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEHIITNX OPTAaHUYECKUX BEIIECTB;

o IPOBOIUTH CaMOCTOSITEIBHBIN TOUCK XUMHUYECKOW HMH(OPMALUK C MCHOJIB30BAHUEM PA3INYHBIX HCTOYHHUKOB (HAYYHO-
MOMYJSIPHBIX W3JIaHWM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCMONb30BaTh KOMIBIOTEPHBIE TEXHOJOTUHU IS
00paboOTKH U Mepeaur XuMUYECKor nHGOopMaIu U €€ TPEJACTaBICHUS B Pa3IMUHbIX (popmax;

¢ UCTIOJIb30BATh MPUOOPETEHHBIC 3HAHNUS U YMEHHS B IPAKTHUECKOM IESTEIBHOCTH Y TIOBCEIHEBHON YKU3HU IS

o OOBSICHECHHS] XUMUYECKUX SBJICHHUM, TPOUCXOISIINX B IPUPOJIE, OBITY U HA POU3BOJICTBE;

o OTIpE/ICTICHUS] BO3MOYKHOCTH MPOTEKAHUS XUMUUYECKUX TIPEBPAIICHHUI B Pa3IMYHBIX YCIOBUSIX U OLIEHKH UX MTOCIIEICTBUH;

¢ DKOJIOTUYECKH TPAMOTHOTO TIOBE/ICHHUS B OKPYIKAIOIIEH cperie;

o OIICHKH BIUSTHUSI XUMUYECKOTO 3arpsI3HEHHS OKPYKAIOIIEH Cpeibl Ha OPraHu3M YeJIOBeKa U APYTHe KUBBIE OPTaHU3MBI,

« 6€30MMacHOTO 0OpaIeHNsI C TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMU, TAOOPaTOPHBIM 000PYAOBaHUEM;

o IPUTOTOBJICHUS PACTBOPOB 3aIaHHON KOHIIEHTPAIINH B OBITY U Ha IPOU3BOICTBE;

o KPUTUYECKOM OI[EHKU JOCTOBEPHOCTH XUMUYECKON HH(POPMALIMU, TOCTYTAIOIIEH U3 Pa3HBIX UCTOYHUKOB.



Conep:xanue

OCHOBBI OPraHN4YecKo XMMHUH

[losBnenne w pa3BuUTHME OPraHMYECKOM XUMHM Kak Hayku. IlpenMer opranmdyeckod XuMuM. MeECTO W 3HAa4YCHHE
OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK MOPSIOK COEAMHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOPUH XMMHYECKOTO CTPOEHHUs OPraHMYECKuX coenuHeHnid A.M. BytiepoBa. YIiepoIHBIN CKEJIET OPraHMYECKOW MOJIEKYIIBI.
KpaTHOCTP XMMHUYECKOW CBSI3U. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT XMMHYECKOIO CTPOCHMS MOJEKyJ. M3oMepus U U30MEpBI.
[lonsTue o ¢yHkuuoHanpHOW rpynne. [lpuHuunel KiaccupuKauuyM OpraHUYECKUX coequHeHuil. Cucremarndeckas
MEXIyHApOJAHAsI HOMEHKJIaTypa U IPUHLIMIBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCIUHEHUM.

Ankanbel. Cmpoenue monekyavl memana. l'omMonornmueckud pspa  ankaHoB. ['omonorn. Homenknarypa. W3omepus
YIJIEPOAHOTO CKeJeTa. 3aKOHOMEPHOCTH HM3MEHEHHsS (PU3MYECKHX CBOMCTB. XHMMHUYECKHE CBOWCTBAa (Ha NMpUMEpe MeTaHa U
JTaHa): peakluH 3aMelleHus (TaJoreHUpOBaHUE), ACTUIAPUPOBAHMSI KaK CHOCOObI MOJY4YEHHsS Ba)KHEWIIUX COEIMHEHUH B
OpraHUYeCcKOM cuHTe3e. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOUYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue
B IIPUPOJE U IPUMEHEHUE ANKAHOB. [loHAamue o Yyukioaikauax.

Ankenbl. Cmpoenue monekyavt smuieHa. 1'oMojorudeckui psia ankeHoB. Homenknarypa. M3omepusi yriepoaHOro
CKeJIeTa U TOJIOKEHUsI KpaTHOW CBSI3M B MOJIEKyJie. XMMHUYECKHUE CBOWCTBA (Ha MpUMEpE STUIICHA): peaklUUu MPUCOETUHEHUS
(raJIOTeHUPOBAHUE, 2UOpUpPOBanue, TUAPATANMS, UOPOLANIO2EHUPOSAHUE) KaK CIIOCO0 MoiydeHus (YHKIMOHAIBHBIX
IIPOM3BOJHBIX YIVIEBOAOPOAOB, ropeHus. [lommMepusanys JSTUIEHA KaKk OCHOBHOE HAIIPABICHHE €ro  MCIOJIb30BAHMS.
[TonmaTHNEH KaK KpyITHOTOHHAXKHBIN MPOAYKT XMMHAYECKOTO MTPOon3BoACTBA. [IpruMeHeHne sTumeHa.

Ankanuensl U kayuyku. [loHsTue o0 ankaauMeHax Kak yrieBOAOPOJax C ABYMs ABOMHBIMH CBsi3siMU. llonumepusarius
nuBuHMIa (OyragueHa-1,3) kak crmoco0 MOMYYeHUS CHHTETHUYECKOrO Kayuyka. HarypaibHBIi U CHHTETHYCCKHU Kay4yKH.
Bynkanusanus xaydyka. Pesuna. [IpumeHnenne kayyyka v pe3uHsl.

Anxunbel. Cmpoenue monekynvl ayemunena. I'omomornyeckuil pspn ankuHoB. Homenkiatypa. M3omepus yriepogHoro
CKEJIETa U MOJIOKEHUSI KPATHOM CBSI3U B MOJEeKyJie. XUMUUYECKHUE CBOMCTBA (Ha MpUMEpPE alleTUIICHA): peaKluu NPUCOEINHEHUS
(rayoreHupOBaHME, cUOPUPOSAHUe, THAPATAIHS, cUOPOLANIOCEHUPOBAHIUe) KAK CIIOCO0 TONYYEeHHUs TOJIMMEPOB U JIPYTHX



MOJIE3HBIX MPOAYKTOB. ['OpeHune aneTuineHa Kak MCTOYHMK BBICOKOTEMIIEPATYpPHOTO TUIAMEHM JJIsl CBAPKU M PE3KU METAJIIOB.
IIpumenenue aneTuieHa.

Apenbl. beH301 kak MpeAcTaBUTENb apOMAaTUYECKHX YIIIEBOJAOPOAOB. CmpoeHue Monekyivl OeH3071a. XUMUYECKHE
CBOMCTBA: pEAKUUU 3aMelleHusl (TaJOr€HUPOBAHHE) KakK CHocO0 TMOJIYy4YeHUsT XHMHUYECKHX CpEJICTB 3allUThl PACTEHHI,
npucoenuHeHns (THAPUPOBAHUE) KaK JO0Ka3aTeIhCTBO HEMpEASIhbHOr0 Xxapakrepa OeHzoia. Peakrus ropenus. [lpumenenwme
OeHzora.

Cruptel. Knaccudukanus, HOMEHKJIATypa, U30MEpUsl CIHUPTOB. MeTaHON W 3TaHOJ KaK MPEJICTaBUTENN MPEAeNIbHbBIX
OJIHOATOMHBIX CIUPTOB. XMUMHYECKUE CBOMCTBA (Ha MpUMEpPE METaHOJa M ATaHOJIa): B3aUMOJICHCTBUE C HATPUEM Kak CIoco0
YCTAHOBJICHUSI HAJIW4YMsl THAPOKCOTPYMIBI, PEAKIUs C TalOr€HOBOJOPOJAMH KaK CIOCO0 TMOJIy4eHHUs PacTBOPHUTEIEH,
JeruapaTanusl Kak cnoco0 MOoJydeHUs ATHIEHA. Peakuus ropeHus: cnupTbl Kak TOIUIMBO. lIprMeHeHne MeTaHona W 3TaHoa.
®U3UONOTMYECKOE JICHCTBUE METAHOJIa U ATAHOJIA Ha OPraHHu3M 4YeJIOBeKa. DTUJICHIJIMKOIb U TJIMLUEPUH KaK IPEICTaBUTENN
MpeAeSIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAsl peaKiisl HA MHOTOAaTOMHBIE CIIUPTHI U €€ IPUMEHEHHE J1JIs1 paCliO3HABAHUS
TJIMLIEPUHA B COCTaBE KOCMETUYECKUX CpelcTB. [IpakTueckoe NpUMEHEHNUE STUICHTIIMKOIS U TJIMLEpUHA.

®enon. CrpoeHue MoneKyibl (eHona. Bsaumuoe 6nusHue amomos 6 Mmoaekyie ¢henona. Xumuyeckue ceolcmea:
g3aumooeticmaue ¢ Hampuem, uopoxcuoom Hampus, opomom. Ilpumenenue denona.

Anpnerunsl. MetaHans (popManibierus)) W dTaHaib (aneTaableruj) Kak MNpPeCTaBUTEIN MPEACIbHBIX alibJACTH]IOB.
KauecTBeHHbIe peakiiui Ha KapOOHUIIBHYIO TPYIITY (PEaKIus «CepeOpsHOTO 3epKajiay, B3auMOJICUCTBUE C TUAPOKCHIOM MEIU
(1) m ux npuMeHeHue IsI OOHAPYXKCHHUS TMPEACIBHBIX abJCTHIAOB B IMPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH
anpaerusoB. [Ipumenenue hopmanpaeruaa u areTaibIeruaa.

KapOGoHoBbie KHCIOTHI. YKCYCHasl KHCJIOTa KaK TMPEICTABUTENh MPEASIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA (HAa MpUMEpPE YKCYCHOM KHCIIOTHI): pEaKlIUU C METalylaMd, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMH U
COJIAIMM KaK MOATBEP)KIEHUE CXOACTBA C HEOPraHMYECKUMHU KHUCIOTaMH. Peakuusi sTepupUKalMM KakK CMoco0 MOTyYeHUs
CIOXHBIX 3QupoB. [IpumeHenune ykcycHoi kucioTsl. [IpeacraBieHue o BhICIIMX KapOOHOBBIX KUCIOTAX.

Cnoxunble 3¢upsl U kupbl. CroxHbie 3QUPBl KaK NPOAYKThl B3aUMOJECUCTBUS KapOOHOBBIX KHCIOT CO CHUPTAMH.
[IpumeHeHue CI0XKHBIX 3(DUPOB B MUIIEBON M map(roMepHO MPOMBINUIIEHHOCTU. JKUPBI Kak CIOKHBIE 3(UPHI TIIHIEPUHA U
BBICIIMX KapOOHOBBIX KUCIOT. PacTuTenbHble M )KUBOTHBIE KUPBI, UX cOCTaB. Pacrno3HaBaHue pacTUTENbHBIX KUPOB Ha



OCHOBAaHHMH MX HeMNpeneabHoro xapakrepa. [Ipumenenue xxupoB. ['Maposn3 uim oMbUIEHUE KUPOB KaK CIOCOO MPOMBIIUIEHHOTO
MOJTyYEHUs COJIEH BBICHINX KapOOHOBBIX KMCIOT. MBIJIA KaK COJM BBICIIUX KapOOHOBBIX KHCIOT. MoroIye CBOMCTBA MbLIA.

VYrnesoawl. Knaccudukanus yriaeBoaos. Haxoxnenue yriieBosioB B npupoje. [noko3a kak anpaeruaocnupt. bpoxenue
riroko3bl. Caxaposa. [udpoaus caxaposer. Kpaxman M 1e/UI0i03a Kak OHOJOTMYECKHUE MOJIMMEPBI. XUMUYECKUE CBOMCTBA
Kpaxmaja | LeJUTI0J03bl (THAPOIN3, KAUeCTBEHHAs! peakuus ¢ HOJA0OM Ha KpaxMall U €€ MpUMEHEHUE sl OOHapYKEHUs KpaxMmaia
B MpojykTax nutanus). [Ilpumenenue u 6uonoruueckast posib yrieBoaoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpHUMEpe
aleTaTHOrO BOJIOKHA.

WNnentudukaius opraHuuecKux COCIUHEHUM. [ eHemuueckas c6a3b MenHcoy KIACCAMU OpeaHudeckux coeourenui. TUIbl
XUMHAYECKUX PEAKIUN B OPraHUYECKOW XUMUMU.

AMuHOKHCIOTEI U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHUCIOTBI Kak aM(OTepHbIE OpraHUYECKUE COEIUHEHHS.
[lentuaHas cBsA3b. buonornyeckoe 3HaYeHUE O-aMUHOKHCIOT. OO0JacTH NPUMEHEHUS aMUHOKHUCIOT. Belku Kak mpupoaHbIe
ounononumepsl. CocTaB U CTpoeHUE OEIKOB. XMMUYECKHE CBOMCTBA OENKOB: THAPOIN3, AeHaTypauusi. OOHapyKeHre 0enKoB IpH
MTOMOIIIM Kau4eCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpaiienus 0einkoB nuim B opranuzme. buonornueckue GyHKIMN OEIKOB.

Teopernyeckue OCHOBbI XUMHH

Crpoenune BemectBa. CoBpeMEHHass MOJENb CTPOCHMS aToMma. OJEKTPOHHas KoH(urypauus artoma. OcHogHoe U
8030)icOenHble cocmosnus amomos. Kiaccupukaiusi XUMHYSCKHX JIEMEHTOB (s-, P-, d-3memMenThi). OCOOEHHOCTH CTPOCHHS
DHEPreTUYeCKUX ypoBHeW aromoB O-aiemeHTtoB. [lepuoamueckass cuctema xumuueckux snementoB J[.M. Menneneesa.
Ousnuecknii cmbica [lepuogunueckoro 3akona /.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB
M UX COEAMHEHWI MO NEpHOJaM W TIpYINIaM. JJIEKTPOHHAS NPHUPOAA XMUMHYECKOW CBS3H. DJIEKTPOOTPULATENBHOCTH. Buibl
XUMHUYECKOHN CBs3M (KOBaJICHTHAsl, HOHHAs, METAJUIMUECKasi, BOJOPOIHAs) M MEXaHU3MbI ee oOpa3oBaHus. Kpucmaniuueckue u
amopguvle sewjecmsa. Tunvl KpUCmaiiuyeckux peuemox (AmomMHas, MONeKVIapHAs, UOHHASA, MEeMAlIudeckas). 3aeucumocns
@usuyeckux ceolicms gewjecmea om muna Kpucmaniiuyeckou pewemxu. IIpuanabsl MHOTooOpasusi BEIIECTB.

XUMHYECKHE peakiuu. ['oMoreHHble U rereporeHHble peakiuuu. CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3IMYHbIX
(bakTOpOB: MPUPOJBI PEarupyIOINX BEIIECTB, KOHIEHTPAIMH PEarupyroX BEIIEeCTB, TEMIIEPaTyphl, MJIOMAAN PEAKIIMOHHOM
MOBEPXHOCTH, HANWYMs KaTaau3aropa. Poib KaTanu3aTOpOB B MPHUPOAE W MPOMBILUIEHHOM Mpou3BoAcTBe. OOpaTuMocCThb
peakiuii. XMMHUYECKOE PaBHOBECHE M €T0 CMEIIEHUE MOJ JCHCTBHEM pa3luYHbIX (PAKTOPOB (KOHIICHTpAIMS PEareHTOB WU
IIPOJIYKTOB PEAKLMH, J1aBJICHHWE, TEMIIepaTypa) JUlsl CO3JaHUsl ONTUMAJbHBIX YCIOBUWA MPOTEKAHHUS XUMHUYECKUX MPOLECCOB.



Jlucnepcuvie cucmemol. Ilonamue o koanouoax (3o1au, eeau). Mcmunnvie pacmeopwsi. Peakium B pacTBOpax 3JE€KTPOJUTOB.pH
pacTBopa Kak IOKa3aTelb KUCIOTHOCTH cpenbl. ['maponu3 comneld. 3HaueHWe TUAPOIu3a B OHOJOTMYECKUX OOMEHHBIX
nporeccax. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIMU B TPUPOJIC, MPOU3BOJACTBEHHBIX Mpolieccax U >KU3HEIEATEIbHOCTH
opranu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA MPOCTHIX BEIIECTB — META/UIOB TJIABHBIX M MOOOYHBIX IMOATPYIII
(Menp, Kele30) M HEMETaJUIOB: BOAOPOJa, KUCIOpOJa, TajoreHoB, cepbl, a3oTa, (ocdopa, yriepona, kpemuus. Kopposus
METaJJIOB: BUJbBI KOPPO3UH, CIOCOOBI 3alIUTHI METAIOB OT KOPPO3UU. IDIeKMmpOau3 pacmeopos u pacniagos. lIlpumenenue
NeKMPOIU3A 8 NPOMBIULIEHHOCTU.

XuMus U )KU3Hb

Hayunbie Metonpl mo3Hanusi B Xxumuu. Mcrounuku xumuueckoil mH@opmanuu. Ilouck mHopManuu mo Ha3BaHUSIM,
uaeHTuduKaTopaM, CTPyKTypHbIM (opmynaM. MojaenupoBaHue XUMHYECKHX IPOIIECCOB U SIBICHUM, XUMUYECKULU AHAIU3 U
CUHMmMe3 KaK METObl HAYYHOTO MO3HAHUS.

Xumust u 370poBbe. JlekapcTBa, ¢epMEHTBI, BUTAMHHBI, TOPMOHBI, MUHEpaibHbIe BOJBL. [IpoOieMbl, CBsi3aHHBIE C
MIPUMEHEHUEM JIEKApCTBEHHBIX MpenapaToB. Bpeaubie MpUBBIYKY U PAKTOPHI, pa3pyllaloIIUe 310pOBhe (KypeHue, ynoTpediieHue
aJIKoroJisg, HapkomaHus). PanmonansHoe nutanue. [luwesvie 0o6asku. OcHo8bl nuesot Xumuu.

Xumusi B MOBCEAHEBHOW KU3HU. Moromue U uucTsanme cpeiacrBa. Cpeocmea 60pvbObl ¢ ObIMOBLIMU HACEKOMBIMU.
penennenmol, uncekmuyuowvl. CpelicTBa JIMYHOU TMUTUEHBI U KocMeTukH. [IpaBuna Ge3omacHoOi pabOThl C €KUMH, TOPIOUUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMHU OBITOBON XUMUHU.

XUMUS U CEIIbCKOE X03SICTBO. MUHEpaibHbIe U OpraHudeckue yaoopenus. CpeacTsa 3aluThl pacTeHUH.

Xumust u 3HepreTuka. [IpupoiHbIe UCTOYHUKH YTIeBOAOPO0B. [IpupoaHbiil 1 momyTHBIM HEDTAHOM Ta3bl, X COCTaB U
ucnonb3oBanue. CoctaB HedTH u ee nepepadorka. Heprenpoaykrel. OkTanoBoe unciio OeH3uHa. OxpaHa OKpYyKaroIIiel cpepl
npu HepTenepepaboTKe U TPAHCIIOPTUPOBKE HEDTENPOAYKTOB. AJIbTEPHATUBHBIC HCTOYHUKHU YHEPTUH.

Xumusi B ctpoutenbcTBe. llement. beton.llon0op oONTHMAaNbHBIX CTPOUTENIBHBIX MaTEPUATIOB B IMPAKTUUYECKOU
NEITEIbHOCTH YEJIOBEKA.

XUMUS U IKOJOTUsl. XUMHUECKOE 3arps3HEHHE OKpYKarollew cpeabl U ero nociencteus. Oxpana ruapocdepbl, MOYBHI,
atMocdepsl, Gropsl U hayHbI OT XUMHUYIECKOTO 3arpsI3HEHHUS.

IIpumepHbIii epeYeHb NPAKTHYECKUX padoT:
KauecTBeHHOE ompezeneHue yriepo/ia, BOJI0PO/Ia U XJI0Opa B OPraHUYECKUX BEIIECTBAX.



KoncTpynpoBaHue mapocTep>KHEBBIX MOJIEJIEN MOJIEKYJI OPraHUYE€CKUX BEIIECTB.
Pacno3naBanue miacTMacce v BOJIOKOH.

[Tomy4yeHne UCKYCCTBEHHOTO IIEIKA.

Pemenune s3xcniepuMeHTaNbHBIX 33/1a4 HAa TTOJYYCHUE OPTraHUYECKUX BEIIECTB.
Pemenue sxkcnepuMeHTaNbHBIX 3a/1a4 HA PACIIO3HABAHUE OPraHUYECKUX BEILIECTB.
WNnentuduxanus HEOPraHUYECKUX COSTUHEHUH.

[Tonyuenue, coOupanue 1 paclio3HaBaHHE ra30B.

Pemenune sxcniepuMeHTanbHbBIX 3a1a4 0 TeMe «MeTauibhy.

Pemenune sxkcnepuMeHTanbHbIX 337124 o Teme «HemeTtamis.

Pemenne sxcniepuMeHTanbHbIX 33124 10 TeMe «[ eHeThueckas CBA3b MEXKy KilacCaMU HEOPraHUYECKUX COCTMHEHUI.
Pemenune sxcriepuMeHTAIBHBIX 337124 10 TeMe «I eHeThYeCKas CBA3b MEXKAY KJIIACCAMH OPraHUYECKUX COCTUHEHUI.
[Tosrydenue 3TUIIeHA ¥ U3YUYEHUE €TI0 CBOMCTB.

[TonydeHne yKCyCHOM KUCIOTBI M U3yYEHHUE €€ CBOKCTB.

I'maponus xxupos.

N3rorosnenune Mbuta pyqyHoil paboTHI.

XUMHST KOCMETUYECKUX CPEJCTB.

HccnenoBanue CBOKCTB OSIKOB.

OCHOBBI IIMIIIEBON XUMHH.

HccnenoBanne MUIEBHIX 100aBOK.

CBolicTBa OTHOATOMHBIX U MHOTO2TOMHBIX CITUPTOB.

XUMHYECKHUE CBOMCTBA aJlbJICTHUI0B.

CunTe3 CII0KHOTO Aupa.

['mpponus yrineBonos.

YcrpaneHnne BpeEMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHbBIE peaklIuM HA HEOPraHUYECKUE BEILIECTBA U MOHBI.

UccnenoBanue BIUSHUS pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOU PEaKITUH.
OrnpeneneHre KOHIEHTPAIMKM PACTBOPa aCKOPOMHOBOM KHUCIOTHI METOJOM TUTPOBAHMS.



Temaruveckoe MIIAHUPOBAHKUE

10 xaacc (35 yacoB)

No Tema ypoka KonuuectBo [manupyembie TpeaAMETHBIE PE3YJIbTaThI
4acoB
Beenenue (3 uac)
1 | IlpenmeTt opraHMuecKoil XUMUHU 1 YMeThb pazbiICHATh CMBICT TEPMUHA «OPTaHUYECKass XUMUSD,
AaBaTh CPABHUTEILHYIO XapaKTEPUCTUKY OPTaHUUYECKUM U

2 | Teopust XUMHYECKOTO CTPOCHUS 1 HEOPraHMYECKUM BEIIIECTBAM;

OPTraHUYECKUX COCTUHEHUN 3HATH PEAIIOCHUIKH co3aanus Teopun A.M. bytieposa.
A.M. bytnepoBa 3HATDB MOHSTHUA: TOMOJIOT, TOMOJIOTUYECKUM Psil, U3OMEPHUSI.

3 | XuMHYecKoe CTPOCHHE U 1 YMeThb: COCTaBISATh CTPYKTYPHBIE (POPMYIIBI H30MEPOB MPEIOKEHHBIX
XUMU4Yeckue HopMyJIbl. YTJIEBOJIOPOJIOB, a TAKXKE HAXOAUTh U30MEPbI CPEAN HECKOJIbKUX
Knaccudukarust oprannueckux CTPYKTYPHBIX (DOPMYJT COCTUHEHUN. YMeTh 00bSICHATh 3aBUCUMOCTD
COCTMHEHUN CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSL; MPUPOTY XUMUUYECKOU CBSI3H;

HCMO0JIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B IPAKTUUECKOM
NEATEeIbHOCTU U MIOBCEAHEBHOM KU3HU ISl KPUTUUECKOM OLICHKU
JIOCTOBEPHOCTH XMMHUYECKOU MH(POpMAIINH, TOCTYMAIOIIEH U3 Pa3HbIX
HMCTOYHUKOB.

YrieBoaopoabl U UX NPUPOAHbIe UCTOYHUKHM (10 yacoB)

4 | ITpupoHblii ra3. AJKaHbI 1 3HaTh: OCHOBHBIE KOMIIOHEHTBI IPUPOIHOTO T'a3a; BAXKHEHIIINE

5 | XuMuuecKkue CBOICTBA aIKaHOB, 1 XUMUYECKUE TIOHATHS: TOMOJIOTHUECKUI Psifl, IPOCTPAHCTBEHHOE CTPOEHHE
UX PUMEHEHUE aJIKaHOB;ITpaBUJIa COCTABJICHUS HA3BaHWU alKaHOB, BaxKHeWIIne (hU3MUECKUe

6 | Ankenbl. CTpO€HHE MOJIEKYJ 1 U XMMUYECKHE CBOMCTBA METaHa; MpaBUia COCTaBJICHUS Ha3BaHUHN
AJIKEHOB AJIKCHOB, AJIKAJMEHOB, aJJKMHOB; BAXKHEHUIIINE XUMUYECKHE CBONCTBA

7 | CBoiicTBa U MPUMEHEHUE 1 ATUJIEHA KaK OCHOBHOT'O MPEJACTABUTENS; KAYECTBEHHBIE pEaKIIMU HA
AJIKEHOB KPaTHYIO CBsI3b; BakHEHIIHEe (PU3NUeCcKre U XMMUYECKUE CBOMCTBA 3THHA

8 | AnkagueHsl, XMMHYECKHUE 1 KaK OCHOBHOT'O MPEJICTABUTENS aJTKUHOB; CTPOCHHE MOJICKYJIbI OE€H30J1a;

CBOMCTBA U IMPUMCHCHUC

Ba)KHEHUIIINE HarpaBJICHUA HUCITIOJIb30BAHUS HG(I)TI/II B Ka4CCTBC




9 | ATKuHBI, XUMHYECKHE CBOWCTBA 1 SHEPreTUYECKOTO ChIPhs U OCHOBBI XUMHYECKOT'O CUHTE3a.
Y IPUMEHECHUE YMeTb Ha3bIBaTh aNKaHbI, AJIKEHBI, ATKUHBI IO MEXKIYHAPOIHON
10 | Apensl. benszon 1 HOMEHKJIaType.
11 | Hedb u ciocoOsl e€ 1 OnpeaeasiTh MPUHAAICKHOCTh OPraHUYECKUX BEHIECTB K KJIACCY.
nepepadoTKu YMeTh XapaKTepUu30BaTh: 00I1MEe XUMUYECKHE CBOMCTBA OPraHUYECKUX
12 | O600meHHE O TEME: 1 COCJIMHCHUT;
«YTIIeBOIOPOJIBI U UX YMeThb COCTaBIATh YPABHEHUS PEAKIINI, XapaKTEPUIYIOIIUX XUMUYECKUE
[IPUPOIHBIE HCTOUHUKI CBOMCTBA OPTaHUYECKUX BEIIECTB.
13 | KouTpouabHas padora Nel 1 IIpoBoAUTH CAMOCTOATEIBHBIN MOMCK MH(GOPMAIINH C UCTIOJIH30BAaHUEM
«¥YTJ1eBOIOPOABI» Pa3JIMYHBIX HCTOYHHUKOB.
XapakTepu30BaTbXUMUYECKUE CBOMCTBA OE€H3071a;
O0BbACHATBH3aBUCUMOCTh CBOMCTB O€H301a OT €ro COCTaBa M CTPOCHUS,
B3aMMHOE BJIMSTHUE aTOMOB B MOJIEKYJIE.
YMeTh UCI0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON
NeSTeTLHOCTH U TTOBCETHEBHOM JKU3HU JJII OOBSICHEHUS] XUMHUYECKUX
SIBJICHUM, IPOUCXOISIIIINX B MPUPOJE, OBITY U Ha
MPOU3BO/ICTBE;IKOJIOTUUECKH IPAMOTHOTO TTOBEJICHUSI B OKPY KaroIIen
Cpee;OlEHKH BIUSHUS XUMUYECKOT0 3arpsiI3HEHUS OKPYKAIOLIEH Cpeibl Ha
OpraHu3M YeJIOBEKa U JPYTHUe )KMBbIE OPraHU3MbI;0€3011aCHOT0 00OpaIlleHHs
C TOPIOYMMU U TOKCUYHBIMH BEIIECTBAMU
Kucyiopojacoaep:kaimme oprannieckne coennenus (8 yacon)
14 | CoupTsl 1 3HaTh: XUMHUYECKOE MOHATHEPYHKIIMOHAJIbHAS TPYyTIa CHUPTOB; CTPOCHUE
15 | ®enon 1 CIIUPTOB PA3TUYHBIX TUIIOB, OCHOBBI HOMEHKJIATYPhI CIIUPTOB U THIIBI
16 | Anpaoerunsl 1 WU30MEpPUH Yy HUX; OCOOECHHOCTH
17 | KapO6oHOBBIEC KHCIOTHI 1 CTPOCHUSI MOJIEKYJIbI (peHOJIa; OCHOBHBIE CIIOCOOBI €0 MOJTyUYeHUS U
18 | CrnokHble 3(1)1/11351, }KI/IPH_ Mbel1a 1 IPHUMEHECHUS; TOMOJIOTHYECKHEC psiAbl U OCHOBBI HOMCHKIIATYPhI
19 YrieBoabl. MOHOC&X&pI/IJIBI 1 AIbACTNAOB,; CTPOCHUC Kap6OHHHBHOﬁ I'pyniIibl, TOMOJIOTHYCCKHUE PAABI U
20 | Jlucaxapumbl M IOIHCAXapUIbI 1 OCHOBBI HOMEHKJIATYpbl KAPOOHOBBIX KUCIIOT; CBOMCTBA OCHOBHBIX
21 | KonrposbHas paGora Ne 2. 1 IpeCTaBUTENIeN ATUX KJIACCOB, X 3HAYEHUE B IPUPOE U KU3HU

«Kucaopoacoaepxammue
OpraHu4yecKHe CoeJUHEHHsD)

4eJI0BeKa; CTPOEHHE, MOJIyYeHHE, CBOWCTBA U HCIOIb30BaHUE B OBITY
CJIOKHBIX 3()UPOB U KHUPOB;




KJIACCU(PUKALMIO YTIIEBOJOB 10 Pa3JIMYHBIM IIPU3HAKAM; Ba)KHEUILINE
CBOMCTBA KpaxmaJla U LEJUII0JIO3b]; 3HAYEHUE YIVIEBOJIOB B IPUPOJIE U
JKU3HH YEJIOBEKA.

YMerb: Ha3bIBAaTHCIUPTHI IO «TPUBUAIBHONY WIIM MEKTYHAPOIHOU
HOMEHKJIATYp€; ONPEAEIATHIIPUHAIICKHOCTD BEIIECTB K KIACCy CIIUPTOB;
BBINIOJIHATH XUMUYECKUI 3KCIEPUMEHT IO PACIIO3HABAHUIO MHOTOTOMHBIX
CIIUPTOB.

deHona;

HCII0JIb30BAaTh IPUOOPETEHHBIE 3HAHUS M YMEHHUSI JUIsI O€3011aCHOTO
oOparieHus ¢ eHoIoM

U JJIs OLIEHKU BIUSHUS (PEHOIa HAa OPTaHu3M YeJIOBEKa U IPYyTrue KUBbIE
OpraHU3MBl.

BbpInoHATH XMMUYECKUI IKCIIEPUMEHTIIO PACIIO3HABAHUIO TJIFOKO3HI.
YMerb onpeaessiTh: MPUHAIIECKHOCT BEIIECTB K PA3JIMYHBIM KJIaccam
KHCJIOPOACOIEPKAIUX OPTaHUYECKUX COETUHEHNN;

XapaKTepu30BaTh: 00IIMEe XMMUUYECKHE CBOMCTBA PA3IMYHBIX KJIACCOB
KHCJIOPOJICOEPKAIIUX BEIIECTB.

oprannyeckue coenHenus (7 4acoB)

A3oTcoaep:kaime

22 | AMuHBI. AHWIVH 1
23 | AMUHOKHCITOTBHI. 1
24 | benku. 1
25 | HykinenHOBbIE KMCIIOTHI 1
26 | 'eneTnueckas CBSI3b MEKIY 1

KJIACCaMH OPTaHUYECKHUX

COE€IMHEHUN
27 | Tunbl XUMUYECKUX PEAKIU B 1

OPraHUYECKON XUMUH.
28 | Ilpaktrueckas padora No 1. 1

Wnentuduxanus opraHn4ecKux
COeIMHEHUN

3HaTh: KIaccu(UKAIUIO, BUJIBI U30MEPUN aMUHOB M1 HOMEHKJIATYPY;
OCHOBHBIE CITOCOOBI MOJYYEHH AMUHOB U UX PUMEHEHHUE;
KJ1acCU(UKALMIO, BUJIBI H30MEPUH AMHUHOKHUCIIOT U OCHOBBI UX
HOMEHKJIaTyphI;CTPOCHHE U BaXKHEWUIIINE CBOWCTBA OEIIKOB;CTPOCHUE
HYKJICOTHI0B U MOJIUHYKIeoTu10B, TUlibl PHK, pyHkumnn nyknenHoBbix
KUCIOT 1 ocHOBHBIE paszuns mexay PHK u JIHK; ocHoBHbIe ipaBuna Th
pu paboTe B XUMHUYECKOM KaOMHETE;KaueCTBEHHBIC PEAKIINK Ha
BAKHEUIIUX MPEICTABUTEIIEN OPraHUYECKUX COEIUHEHUN.

YMeTb: NPOBOIUTH CPABHEHHE CBOMCTB AMUHOB M aMMHUaKa; OOBSICHATH
npyUMEHEHUE U OMOJIOTUYECKYIO POJIb AMUHOKHCIIOT; 1aBaTh
XapaKTEPUCTUKY OeJIKaM KaK BaKHEHIIIMM COCTABHBIM YACTSIM MHILIHU;
MPAKTUYECKH OCYIIECTBISATh LIBETHBIE PEAKLIMU HAa OCNIKH; OTPEACIIATh
MPUHAJIEKHOCTD BEUIECTB K PA3JIMUYHbIM KJ1aCCaM OPTraHUYECKHUX




COEIMHEHUM.

XapaKTepu30BaTh: 00IIHEe XMMUYECKUE CBOMCTBA OPraHUYECKUX
COCJIMHCHMH;

YMeThb IpaMOTHO 00paIiaThCsi ¢ XUMUUYECKOM MOCY10H U TabopaTOPHBIM
000pyZI0BaHNEM; BBIMOJIHATHXUMUYECKUN SKCTIEPUMEHTIIO PACIIO3HABAHUIO
BAXKHEUIIINX OPTAHUYECKUX BEIIECTB.

BuoJiornyeck aKTUBHbIE coeanHeHus (2 yaca)

29 | depmeHTHI 1 YMeTh UCTI0JIB30BaTh MOIYYEHHBIE 3HAHMS JIJ1s1 0€3011aCHOTO NPUMEHEHUS
30 | BuramuHBI, TOPMOHBI, 1 JIEKApCTBEHHBIX BEIIECTB; UCIOJIH30BAThH IPUOOPETCHHBIC 3HAHUS U YMEHUS
JeKapCTBa. B TIPAKTUYECKOM JCSITCIBHOCTH U TIOBCETHEBHOM KU3HHU.
HckyccTBeHHbBIE U CHHTeTHYecKHe moJimMepsl (5 yacoB)
31 | UckyccTBeHHBIE MOTUMEDPDI 1 3HATh: BOKHEUIIINE BEIIECTBA U MaTePUAJIbl: NCKYCCTBCHHBIC U
32 | CuHTEeTHYECKHE TTOJIUMEPHI. 1 CUHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACChI;0CHOBHBIE MpaBuiia Th
33 | [IpakTtruueckas padota Ne 2. 1 pu paboTe B XMMUYCCKOM KaOWHETE.
«Pacnio3HaBaHue macTMace u YMeTh rpaMOTHO 00paIaThCsi ¢ XUMUYECKOM MOCY 101 1 1ab0paToOpHbIM
BOJIOKOH. 000py1I0BaHUEM; BBIMOJHIATHXUMUYECKUI IKCIIEPUMEHT 110
34 | O60O0IIEHNE 3HAHUH T10 1 pPacno3HABAHUIO BAXKHEHIIINX OPraHUYECKUX BEIIECTB.
OPraHUYECKON XUMUHU YMeTh:
35 | UToroBasi KOHTPOJIbHAS 1 - COCTaBIISATh CTPYKTYPHBIE (POPMYITBI BEIIECTB, OTHOCSIIIUXCS K Pa3IAIHBIM

padora

KJIacCaM OPraHWYECKUX COCTMHEHUH, 1aBaTh UM Ha3BaHUS 110
CUCTEMATUYECKON HOMEHKIATYpE;

- COCTaBJISITh CTPYKTYPHbIE (POPMYJIBI K30MEPOB OPTaHUYECKUX BEILIECTB;
- XapaKTepU30BaTh XUMUYECKUE CBOMCTBA U METO/IBI MOJTyYECHUS
OpPraHUYECKHUX BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccam
OPraHUYECKUX BEILIECTB.




Temaruveckoe MIIAHUPOBAHKUE

11 xaacc (35 yacoB)

VOHHBIE KPUCTAJUIMYECKHUE
PEIIETKU

N Tema ypoka Kox-so [InaHnpyeMble IpeIMETHBIE PE3YIBTATHI
yp 4acoB
Tema 1. CTpoenne BemecTB 10
1 OCHOBHBIE CBEICHUS O 1 ApPryMEHTHUPOBATH CIIOKHOE CTPOCHHUE aTOMA KaK CUCTEMBI, COCTOSIIEN U3
CTPOCHHUH aToMa A7Ipa U AIEKTPOHHOU 000I0UKH.
XapakTepu30BaTh YPOBHU CTPOCHHUS BEIIECTBA.
OnuceiBaTh YyCTPOKUCTBO U paboTy bosbloroaipoHHorokoiaiaepa
2 Ilepnonuyeckas cucrema 1 OnuceIBaTh CTPOEHUEM aTOMa XUMHAYECKOT0 3JIEMEHTA HA OCHOBE €T0
XUMHAYECKUX DJIEMEHTOB MIOJIOYKEHHUSI B IEPUOANYECKON CHCTEME
. 1. MeHnneneeBa B cCBeTe . . Menneneena.
Y4E€HUS O CTPOCHUHU aTOMa 3anuceIBaTh 3JEKTPOHHBIE U AIEKTPOHHO-Tpaduyeckue GopmyIbl
XUMHAYECKUX DJIEMEHTOB.
OnpenensaTe OTHOLIEHNE XUMHAYECKOTO 3JIEMEHTA K ONPEAEIEHHOMY
AJIEKTPOHHOMY CEMENCTBY
3 Cpasnenue [lepuoanueckoro 1 [IpencraBiATe pa3BUTHE HAYYHBIX TEOPUH 110 CIIMPAIM HA OCHOBE TPEX
3aKOHA U TEOPUU XUMHUYECKOTO dbopmynupoBok [leproanueckoro 3akoHa U OCHOBHBIX HalpaBlIEHUN
cTpoeHus Ha pusocopckoit Pa3BUTHS TEOPUU CTPOCHHUS (XMMUYECKOTO, AIEKTPOHHOIO U
OCHOBE MPOCTPAHCTBEHHOTO).
XapakTepu30BaTh pOJIb IPAKTUKHA B CTAHOBJICHUH U Pa3BUTUU XUMUYECKOU
TEOPUH.
ApryMeHTHpOBaTh YyBCTBO F'OPAOCTH 32 JOCTHXKEHHS OTEYECTBEHHOM
XUMHH U BKJIAJ POCCUMCKUX YUYEHBIX B MUPOBYIO HAYKY
4 HNonHas xumuueckas CBs3b U 1 XapaxkTepu30BaTh HOHHYIO CBA3b KAK CBA3b MEKy MOHAMM,

00pa3yroUIMMHUCS B PE3yJbTaTe OTAAUH WU TPUEMA JIEKTPOHOB aTOMaMU
WJIY TPYIIIIaMHA aTOMOB.




OnpenensiTb TPUHAICKHOCTH HOHOB K TOM WJIM MHOU TPYIINE Ha
OCHOBaHHH HX 3apsAJia U COCTaBa.

Xapaktepnu3oBath (YM3MYECKUE CBOMCTBA BEIIECTB C HOHHOM CBS3bI0, KaK
(GYHKITUIO BUIa XUMUYECKOHN CBSI3H U THTA KPUCTALTUICCKON PErETKN

KoBanenTHass xuMudeckast
CBSI3b. ATOMHBIC U
MOJICKYJISIPHBIE
KPUCTaJUIMYECKUE PELLIETKU

OnuceIBaTh KOBAJIEHTHYIO CBSI3b, KaK pe3yibTaT 00pa30BaHUs OOIINX
AJIEKTPOHHBIX AP WM KaK pe3ysIbTaT ePEKPbIBAHUS 3JIEKTPOHHBIX
opOuTaneu.

KnaccuduimpoBats koBageHTHbIE CBsI3U 10 D0, KpaTHOCTHU U CIIOCO0Y
MEPEKPBIBAHUS FIEKTPOHHBIXOPOUTAIIEH.

XapakTepu3oBaTh (pu3nUecKkue CBONCTBA BEIIECTB C KOBAJICHTHOU CBS3bIO,
KaK (DyHKIIMIO KOBAJICHTHOM CBSI3M U THIA KPUCTAIIINYECKON PEIIETKU

Merannnyeckas XuMuuecKas
CBi3b

XapaxkTepu30BaTh METAJUIMYECKYIO CBI3b KaK CBs3b MEXK1Y MOH-aTOMaMU B
MeTaJljlax | CIjlaBaxX MOCPEICTBOM 0000IIECTBIEHHBIX BAIEHTHBIX
JJIEKTPOHOB.

OOBACHATH EAMHYIO TPUPOAY XUMUYECKHUX CBSI3EH.

XapakTepu3oBaTh (PU3NYECKHUE CBOWCTBA METAIJIOB, KaK (DYHKIIUIO
METAIUIMYECKON CBSA3U U METAIUIMYECKON KPUCTAIUIMYECKON PEIIETKU

Boz[opoz[Ha;{ XUMHNYICCKas CBA3b

XapakTepu3oBaTh BOJAOPOIHYIO CBSI3b KaK OCOOBIN TUTT XUMUYECKOW CBS3H.
PaznuyaTe MEKMONEKYISAPHYIO M BHYTPUMOJICKYJISIPHYIO BOJAOPOAHBIC
CBSI3H.

PackpbiBaTh poJib BOJIOPOJIHBIX CBS3EH B OpraHU3alluKi MOJIEKYJT
o6uononumepon, — 6enkoB u JIHK, — Ha 0CHOBE MEXIIPEAMETHBIX CBSI3EH C
Oouosioruei

[Tomumepsl

XapakTepHu30BaTh NOJUMEPHI KaK BBICOKOMOJICKYJISIPHBIE COEAMHEHUS.
PaznuyaTe peakiyu noJiMMepU3aiy U MOJIUKOHACHCAIIUH.
OnuchiBaTh BaXXKHEUITNE TPEACTABUTEIIN TIJIACTMACC U BOJIOKOH U
HA3bIBATh 00JIACTU WX MPUMEHEHHS.

VYcranaBnMBaTh €AMHCTBO OPraHUYECKOM M HEOPraHUYECKOW XMMHUH Ha
IpUMeEpPe HEOPTAHUUYECKUX MOJIMMEPOB

JlucnepcHbIE CUCTEMBI

XapakTepu30BaTh pa3IMYHbIE TUIIBI JUCIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSIHUS AUCTIEPCHOMN (pa3bl U JUCTIEPCUOHHOM CPEJIbI.




PackpbiBaTh poJIb pa3IMUHbIX THIIOB IUCIIEPCHBIX CUCTEM B KHU3HU
MIPUPOILI U OOIIECTBA.
[TpoBoIUTH, HAOIOAATH U OITMCHIBATH XUMUYCCKHI SKCTICPUMEHT

10

Pemenue 3amau 1o teme
«PacTBOpBI»

YMeTh OIpeeNiaTh MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacueTsl.

Tema 2. XuMHUYeCKHeE
peakuun

11

Knaccudukarms XuMmmaeckux
peaKunit

OrnpenensaTe NpUHALICKHOCTh XUMAYECKON PEAKIINN K TOMY UJIM HHOMY
TUITY HA OCHOBAHWU I10 Pa3JIMYHBIX ITPU3HAKOB.

OTtpaxxaTb Ha MUCbME TEMIIOBOM 3P PEKT XUMHUUECKUX PEAKIUIN C TOMOIIBIO
TEPMOXUMUYECKUX YPABHEHUN.

IToaTBepKaaTh KOJIUYECTBEHHYIO XapaKTEPUCTUKY IK30- U
SHAOTEPMHUUYECKUX PEAKIIMN PACYETAMH IO TEPMOXUMUYECKUM
YPAaBHEHUSIM.

12

CKOpOCTh XUMHUYECKUX PEAKIINI

VY cTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKOM PEAKIIMK OT PUPOIbI
pearupyromux BellecTB, MX KOHLIEHTPAlUX, TEMIIEPATYPhl U TUIOLIAAN UX
CONPUKOCHOBEHHSI.

PackpbIBaTh poJib KaTAIM3aTOPOB KaK (PaKTOPOB YBEIIUYEHUSI CKOPOCTH
XUMUYECKON peaKkIMu U pacCMaTPUBATh MHTUOUTOPHI KaK «aHTOHUMBbI»
KaTaJIM3aTOPOB.

Xapaktepu3oBath (PepMEHTHI KaK OMOJIOTMYECKHUE KaTalu3aTOphl OEIKOBOM
IPUPOABI U PACKPBIBATH UX POJIb B MPOTEKAHUU OMOXUMHUYECKUX PEAKIIUN
Ha OCHOBE MEXIPEIMETHBIX CBsA3€H ¢ Ononoruei.

[TpoBoauTh, HAOIIOJATH M OMUCHIBATH XUMUYECKUI SKCTIEPUMEHT

13

OO6paTUMOCTh XMUMHUYCCKHUX
peakunii. XuMHUYECKOE
PaBHOBECHE U CTIOCOOBI €TO
CMEIICHUS

OnuchIBaTh COCTOSTHUSI XUMUYECKOTO PAaBHOBECHS U MPEJIaraTh CriocoObl
€ro CMeIeHus! B HEOOXO0IMMYIO CTOPOHY Ha OCHOBE aHaJln3a
XapakTepUCTUKHU peakiuu u npuniuna Jle-Illarense.

[TpoBouTh, HAOIIOAATH M OMTUCHIBATH XUMHUYECKHUIN SKCTICPUMEHT




14 | I'upponus OrnpenensiTe TUI THAPOJIM3a COJIM Ha OCHOBE aHAIIN3a €€ COCTaBa.

5 | Tuapons KnaccudummpoBaTs THAPOIIHA3 CONEH
110 KATUOHY U aHUOHY.
XapakTepu3oBaTh pOJb TUAPOIU3A OPraHUIECKUX COCTUHEHUM, KaK
XUMHUYECKON OCHOBBI 0OMEHA BEIIECTB U IHEPTUH B KUBBIX OPraHU3Max.
[TpoBoUTH, HAOMIOAATH U ONTUCHIBATH XUMHUYECKUN AKCIIEPUMEHT

16 | OxucnutenbHO- OrnpenensiTb OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU KaK MPOIIECCHI C

BOCCTAHOBUTEJIbHBIE PEAKIIUU M3MEHEHHEM CTEIIEHEW OKUCIICHUS JIEMEHTOB BEIIECTB, YYACTBYIOIIUX B
peakIuu.

PaznuyaTth OKMCIUTEND U BOCCTAHOBUTEIIb, TPOIECCHI OKUCIICHUS U
BOCCTAHOBJICHUS.
CocraBnsate ypaBHenust OBP Ha ocHOBe 371€KTpOHHOTO OajaHca.
[TpoBOoUTH, HAOMIOAATH U ONTUCHIBATH XUMUUECKUN HKCTICPUMEHT
17 | DnexTponau3 paciiaBoB U OnuceiBaTh 3JEKTPOJIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENILHBIA IPOLECC.
pPacTBOpPOB. PaznuyaTh »1€eKTpoIK3 pacIjiaBoB U BOJIHBIX PACTBOPOB.
18 HpaKTI/I‘{eCKOG IIPUMEHEHUE XapaKTemeBaTb IMPAKTUYCCKOC 3HAYCHHUC JJICKTPOJIN3a Ha IIPUMEPC

AJIEKTPOJIH3a MOJTyYEHHUSI aKTUBHBIX METAJJIOB U HEMETAJJIOB, & TaKkKe

rajbBaHOIUIACTUKU, TalbBAaHOCTETHH, PAPUHUPOBAHUM IIBETHBIX METAJIOB
19 [TpakTuueckas padora Ne 1. [InanupoBath, MPOBOAUTH HAOIIOAATH U ONUCHIBATH XUMUYECKUMA

Pelienne skcniepuMeHTaIbHbIX AKCIIEPUMEHT C COOJII0/ICHUEM MTPaBUJI TEXHUKU O€30MTaCHOCTH

3a7a4 10 TeMe «XUMUYecKas

peaKIus

20 | IloBTOpenue u 0600IMICHNE BBINOMHATH TECTHI, peniaTh 33/1a4d U YIPAKHEHUS 110 TEME.

W3YUYEHHOTO [TpoBoUTH OIIEHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHUH TEMBI.
KoppekTtupoBaTh CBOY 3HaHUS B COOTBETCTBUH C ILNIAHUPYEMbBIM
pe3yJbTaToM

21 | KonrpoabsHas paboTa Ne 1

«CTpOGHI/Ie BCIIIECTBA.
XuMudeckas pEaKnus»

Tema 3. BemecTBa u ux
CBOMCTBA




22

MeTtaiel

XapakTepr3oBaTh GU3NUECKUE M XHMHUYECKHME CBOWCTBA METAJUIOB Kak
(YHKIIMIO CTPOEHHUSI UX aTOMOB M KPHCTaVIOB HA OCHOBE IMPE/CTaBICHUA
00 OBP u mNoOjnoOXeHHS METAUIOB B 3JIEKTPOXHUMHYECKOM  PsIy
HaIpsKCHUM.

HabmroaTe v OnuchIBaTh XUMUYECKUN SKCTIEPUMEHT

23

Hewmeramnel. biaropoansie ra3ol

OnuchiBaTh 0COOEHHOCTH MOJ0XKEHUsI HeMeTalI0B B [leproanueckoit
tabmuue /1. 1. MenpeneeBa, CTpoeHHE UX aTOMOB M KPUCTAJLIOB.
CpaBHHBaTh CIIOCOOHOCTD K aJUIOTPOIUU C METaJIAMH.

XapakTepu3oBaTh 00IIME XUMUUECKHE CBOMCTBA HEMETasIoB B cBeTe OBP
U VX MOJIOKEHUSI HEMETAIIOB B PSIY 3JIEKTPOOTPULIATEIIBHOCTH.
HaOmronath v onuchIBaTh XUMUYECKUI SKCIIEPUMEHT

24

Kucnotsl Heopranuueckue u
OpraHUYeCKue

CoOOTHOCUTB ITPEACTABUTENEN OPTaHUYECKUX U HEOPTAHUYECKHUX KHUCIIOT C
COOTBETCTBYIOIIEH KIIaCCU(PUKATMOHHOU TPYIIION.

OnuceiBaTh 001IME CBOMCTBA OPraHUYECKUX U HEOPTAaHUYECKUX KUCIIOT B
ceere TO/l ¥ ¢ MO3MIIMK OKUCIIEHHUSI-BOCCTAHOBIIEHNSI KATHOHA BOAOPO1a
VI @HUOHA KUCJIOTHOT'O OCTATKaA.

OnpenensiTe 0COOEHHOCTH XUMHUYECKUX CBOMCTB a30THOM,
KOHILICHTPUPOBAHHON CEPHOM U MypPaBbUHOM KHUCIIOT.

[IpoBoauTh, HAOMIOIATH U OOBACHATH PE3YJIbTAThI TPOBEAEHHOTO
XUMHAYECKOTO IKCIIEPUMEHTA

25

OcHoBaHUs1 HEOPTAaHUYECKUE U
OpraHUYeCKue

OnuceiBaTh HEOpraHuyeckue ocHoBaHus B ceete TO/I.
XapaxkTepu3oBaTh CBOMCTBA OPraHUYECKUX U HEOPTaHUUYECKUX
OECKIJIOPOHBIX OCHOBAHUM B

CBETE NPOTOHHOMN TEOPHH.

[TpoBoUTH, HAOIIOAATH U OMUCHIBATH XUMUUECKUN AKCTICPUMEHT

26

AmdoTepHbIe COeTUHEHUS
HEOPTaHUYECKUE U
OpraHUYeCcKue

XapakTepr30BaTh OpraHMYECKre U Heopranuieckue ampoTrepHble
COETMHEHMSI KaK BELIECTBa C JBOMCTBEHHON (PYHKIIMEH KHCIOTHO-
OCHOBHBIX CBOWCTB.

AprymMeHTHpoBaTh CBOMCTBA aMUHOKHCIIOT KaK aM()OTEPHBIX
OPTraHUYECKUX COEAUHECHUMN.

PackppiBaTh Ha OCHOBE MEXIPEIMETHBIX CBA3EH ¢ OMoJIOTHEl poJib




AMHWHOKHUCIIOT B OpraHu3anun ) XKU3H1U

27 | Conu XapakTepu30oBaTh COJIM OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT B CBETE
TEOPHUHU IEKTPOIUTHYECKON JUCCOLIMALIIH.
CoOTHOCUTB PEACTABUTENEHN CONE OPraHNYECKUX U HEOPTraHUYECKUX
KHCIIOT C COOTBETCTBYIOIIEH KIAaCCH(PUKAITMOHHOM TPYIIIIOi.
XapakTepu3oBaTh KECTKOCTh BOJbI U MPEIIAraTh CIOCOOBI €€ yCTpaHEHHUS.
OmmceiBaTh 001IME CBOMCTBA coeil B cBete TO/I.
[IpoBoauTh, HAOIIOAATH U OMTUCHIBATH XUMUYECKHUI SKCTIEPUMEHT

28 | IlpakTuueckas pabora Ne 2. [InanupoBaTh, MPOBOUTH, HAOIIOIATH U OMMUCHIBATh XUMUYECKUN

Pemenne skcrniepuMeHTaIbHBIX AKCIIEPUMEHT C COOIIOICHUEM MPABUII TEXHUKHU 0€30MIaCHOCTH

3a1a4 1o teme «BemecTBa U ux

CBOWCTBa»

29 | IloBTOpeHue u 06001IEHNE BBINIONHATE TECTHI, pelaTh 3aJa44 U YIPaKHEHUS 110 TEME.

TEMBI [IpoBOUTH OLIEHKY COOCTBEHHBIX IOCTHKEHUI B YCBOCHUHU TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBHUHU C TUIAHUPYEMBIM
pe3ynbTaToM

30 | KonTtpoasHas pabora Ne 2

«BemecTBa 1 uX CBOMCTBa»

Tema 4. Xumus u

COBpeMeHHOe 00111eCTBO

31 | Xumuyeckas TEXHOIOTUS XapakTepu30oBaTh XUMHUYECKYIO TEXHOJOTHIO KaK TPOU3BOJAUTENbHYIO CUITY
oO1ecTBa.
OnuceIBaTh XUMUYECKHE MPOLECCHI, JIEKAIME B OCHOBE ITPOU3BOICTBA
aMMHaKa 1 METaHoJ1a, C TOMOILBbIO POJIHOTO SI3bIKa U A3bIKA XUMHH.
VYcraHaBaMBaTh aHAJIOTUU MEXTY ABYMS MPOU3BOJACTBAMH.
dopmyarpoBaTh OOIIME HAYYHbIE MPUHIIUIIBI XUMUYECKOTO TPOU3BO/ICTBA
32 | Xumuyeckas [paMOTHOCTb KaK ApryMeHTHpOBaTh HEOOXOAMMOCTh XMMUYECKOM TPaMOTHOCTH KakK
KOMITOHEHT OOIIEH KYJIbTYpbl KOMITOHEHTA OOIIEKYJIbTYPHOU KOMIIETEHTHOCTH Y€JIOBEKA.
YyeaoBeKa YMeTb nostyvyaTh HEOOXOIUMYIO HH(POPMAIUIO C MAPKUPOBOK Ha
33 YIAKOBKaxX Pa3JIMYHbIX TPOMBIIUICHHBIX U POJAOBOJILCTBEHHBIX TOBAPOB
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Kypca.

34

[TonBeneHne UTOTOB yueOHOTO
rojaa




