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. HOACHUTEJIBHASA 3AITUCKA
Pabouas nporpaMma o XuMHUH IJIs1 CPEJHEN LIKOJIBI COCTaBJIEHA HA OCHOBE:!

- TpeboBaHuil DenepasbHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro oOIIero
o0pa3oBaHus, TMPEIBIBIIEMBIX K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHON MPOTPaMMBbI
(ITpukaz MunucrepcTBa oOpazoBanust u Hayku P® or 17 mas 2012 1. Ne 413 « OO0 yTrBEep>KACHUU
(enepanbHOrO TrOCYIApCTBEHHOTO OOpa30BaTENBHOIO CTAaHAApTa CpeaHero ooOmero oOpa3oBaHUS» C
U3MEHEHUsIMU 1 JonoHeHusMu [Ipukazom MunoOpHayku Poccum ot 29.12 2014 1. Ne 1645);

- MPUMEPHON OCHOBHOUM 00pa30BaTENBHOM MPOrpPaMMbI CpeIHEro o0mero obpazoBaHHs, OJ0OPEHHOM
denepanbHbIM Y4eOHO- METOAMYECKUM OO0BEAMHEHUEM M0 00IeMy 00pa30oBaHUIO (ITPOTOKOJ OT 28 HIOHS
2016 roma Ne 2 /16 —3) http://www.fgosreestr;

- OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl 00pa30BaTEIbLHOTO YUPEKICHUS;

- paboueil mporpamMmsbl Kypca XMMHH, pazpaboTaHHON K ydeOHukam aBTopoB I'. E. Pymsutuca u @. I.
@®enpavana uist 10—11 wiraccoB o0meoOpa3oBaTelibHBIX opranm3anuii. AdanackeBa M. H. M.:
[Ipocsemenue, 2019r.

B cucreme ecTecTBeHHO-HAy4YHOTO 00pa30BaHUS XMMHs KaK y4eOHBIM MpeaMeT 3aHMMAaeT Ba)KHOE
MECTO B TO3HAaHUM 3aKOHOB MPHUPOAbI, (OPMUPOBAHMM HAYYHOW KapTUHBI MHpA, XUMHUYECKOU
I'PaMOTHOCTH, HEOOXOAUMOM Ul MOBCETHEBHOM KU3HU, HABBIKOB 3/I0POBOT0O M 0€30MaCHOI0 /IS YeI0BEKa
U OKpyXarollel ero cpeipl oOpa3a XKH3HHM, a TakK€ B BOCIUTAHMU DSKOJIOTUYECKON KYJIBTYpBI,
(GopMHUpPOBaHUM COOCTBEHHOW MO3MIUHU IO OTHOLICHHIO K XMMHYECKOM HH(pOpMaiuy, MolydyaeMod H3
pa3HbIX HCTOYHHUKOB.

VcmenHocTh HU3Yy4YCHUS yqe6Horo npeaMeTa CBA3aHa C OBJIAACHUCM OCHOBHBIMU IIOHATHUAMU
XUMHUH, HAYYHBIMHU (baKTaMI/I, 3aKOHaMH, TCOPUAMU, IIPUMCHCHUCM II0JIYYCHHBIX 3HAHHHI IIpyu peIICHUN
IMPAKTUYCCKUX 3aa4.

Ha 6a3oBoM ypoBHe u3yueHue npeamera «buosorus» B yactu (GOpMUPOBaHUA y 0OydaIOIIUXCS
HAy4YHOTO MHUPOBO33PEHUS, OCBOEHUS OOIICHAYYHBIX METOJOB, OCBOCHHS MPAKTUYECKOTO MPUMEHEHUS
HAyYHBIX 3HAHUN OCHOBAHO HA MEXIPEAMETHBIX CBA3SIX C IMpeaMeTaMu O0OJacTeil ecTeCTBEHHBIX,
MaTeMaTHYeCKUX U TYMaHUTAPHBIX HAYK.

[Ipu cocraBrnenun pabouell mMporpamMmbl YUUTENb BIIpaBE BbIOpaTh W3 MEPEYHS MPAKTHYECKUE
paboThl, KOTOpBIE CUMTaeT Hauboliee I1eaecooOpa3HbIMU, C YY€TOM HEOOXOAUMOCTH JIOCTHKEHUS
MPEAMETHBIX PE3YJIbTATOB.

2. [Inanupyemble pe3yJbTaTbl OCBOEHHSI O0y4YalOIIMMHUCS OCHOBHOIl 00pa3oBaTe/IbHOM
NPOrpamMMbl cpeaHero oouero o0pa3oBaHus
JIn4yHOCTHBIE pe3yJIbTaThI

JInuHoCTHBIE pe3yJbTaThl B cepe OTHOLIEHUI o0y4yaommxcs: Kk cede, K CBOeMy 310POBbIO, K
MO3HAHUIO Cceds:



— opueHTanus OOyJaromMXCcs Ha JOCTHIKCHHE JMYHOTO CYACThS, PEATU3AlHI0 IMO3UTHUBHBIX
KU3HECHHBIX TEPCIEKTUB, WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JUYHOCTHOMY
CaMOOIIPEICIICHUIO, CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH )KHU3HCHHBIE TUIAHBI,

— TOTOBHOCTb M CIIOCOOHOCTH 00€CIEeUnuTh ce0e U CBOUM OJU3KUM JIOCTOMHYIO XKW3HB B IPOIIECCE
CaMOCTOSTENBHOM, TBOPUECKON H OTBETCTBEHHOU NEATEIBHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIUXCS K OTCTAMBAHUIO JTUYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIHOCOOHOCTh BBIpA0ATHIBATh COOCTBEHHYIO TMO3HUIMIO IO OTHOIICHHIO K
00111€CTBEHHO-TTOJTUTHYECKIUM COOBITHSIM TIPOIIOT0 M HACTOSIIIET0 Ha OCHOBE OCO3HAHUS M OCMBICICHUS
HWCTOPHH, TYXOBHBIX LIECHHOCTEN U JOCTUKEHHI HAIIEH CTPaHBbI;

—  TOTOBHOCTH M CITIOCOOHOCThH O00YYaIONIUXCsl K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUH C
00I111€YeIOBEUECKUMHU [ICHHOCTSMH W HACalaMU TPaXJAHCKOTO OOIECTBa, MOTPEOHOCTh B (PU3MUECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHIX CIOPTUBHO-03/I0POBHUTEILHOM JESTEIBLHOCTHIO;

— TPUHATHE W peau3alus IEHHOCTEH 3I0pOBOro M 0Oe30macHOro oOpasza >KH3HU, OEpexHOoe,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIECHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXOJIOTHYECKOMY
3/10pPOBbIO;

—  HeNpuATHE BPEIHBIX MPUBBIUEK: KypeHHUsI, YIOTPEOIECHUS aJIKOr0JIsl, HAPKOTHKOB.

JIMYHOCTHBIE pe3yJbTAaThl B cepe 0THOLIEeHUI 00yuaomuxcsa k Poccuu kak k Poaune (OTedecTBy):

— poccuicKas HIACHTHYHOCTb, CIIOCOOHOCTh K OCO3HAaHWIO POCCHUUCKOW HACHTHYHOCTH B
MOJIUKYJIBTYPHOM COIMYME, YYBCTBO MPHYACTHOCTU K HMCTOPHUKO-KYJIBTYPHON OOLIHOCTH POCCHUHCKOTO
HapoJa u cyas6e Pocenu, maTpuoTrsm, rOTOBHOCTB K ClTyKeHUI0 OTeuecTBy, ero 3almre;

—  YBaXEHHUE K CBOEMY HAapOAy, YyBCTBO OTBETCTBEHHOCTH mepes PoanHOM, ropAocTu 3a CBOUM Kpaw,
cBor0 PomunHy, mnponuioe U Hacrosiee MHOIOHAIIMOHANBHOTO Hapojga Poccum, yBaxkeHue K
roCyJapCTBEHHBIM CUMBOJIaM (TepO, ¢ar, TUMH);

— ¢dopMHpOBaHHE YBAXKEHUS K PYCCKOMY S3bIKy KaK TOCYAapCTBEHHOMY s3bIKy Poccuiickoii
Odenepanuu, SBISIOMIEMYCS OCHOBOW POCCHICKOW MIEHTUYHOCTH U TJIABHBIM (PAKTOPOM HAIIMOHAIBHOTO
CaMOOTIPEICTICHUS;

— BOCHHTAaHHME YBAXKEHUS K KYyJIbTYype, A3bIKaM, TPATUIUSAM M 0OblYasM HApOOB, MPOKHUBAIOIIUX B
Poccuiickoit @enepanumn.

JInuHOoCTHBIE pe3yabTaTbl B cdepe OTHOMIEHHH OOyYAaOIIMXCA K 3aKOHY, TOCYAapCcTBY M K
rpakIaHCKOMY 00IeCTBY:

—  TIpaXJaHCTBEHHOCTb, TPaXJAaHCKas IMO3MIMS AKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCUKCKOTO
oOIIecTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U OOSI3aHHOCTH, YB@XKAIOMIETO 33aKOH U
MPABOIOPSIIOK, OCO3HAHHO MPHHUMAONIETO TPAJUIIMOHHBIE HAIMOHAIBHBIE W  OOIIEYeTIOBEYECKHE

T'YMaHHUCTUYCCKUC U NEMOKPATUUCCKUC ICHHOCTHU, TOTOBOTO K Y4aCTHUIO B 06H.ICCTBCHHOI>1 JKHN3HH,



— IpU3HAHUE HEOTUYXIAEMOCTH OCHOBHBIX IpaB M CBOOOJ YEJIOBEKA, KOTOPbIE IPUHAMIEKAT
Ka)X/IOMy OT POXJIEHHs, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX IIPaB U CBOOOT O6€3 HapyIIeHHs paB
1 cBOOOJ APYrHX JIUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IIPaBa M CBOOO/bI YEJIOBEKA M TPaKIaHWHA
COTJIACHO OOIIENpPU3HAHHBIM MPUHIUIIAM M HOPMaM MEXIYyHapOJHOTO MpaBa U B COOTBETCTBHUH C
Koncturynuen Poccniickoit denepanuu, mpaBoBas U MOJMTHYECKAs! TPAMOTHOCT;

—  MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M OOIIECTBEHHOM
MIPaKTUKW, OCHOBAHHOE HA JUAJIOTe KYJIbTYp, a TaKXKe pa3iInyHbIX (OpM OOLIECTBEHHOIO CO3HAHUS,
OCO3HAHUE CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

— HHTEpUOpHM3alMs LEHHOCTEHM JEeMOKpaTMM M COLMAIBHOM COJIMJIAPHOCTH, TOTOBHOCTb K
JIOTOBOPHOMY PETyJIMPOBAHUIO OTHOIIEHUN B TPYIIIE WIM COLUAIbHON OPraHU3alnu;

—  TOTOBHOCTh OOy4aroUIMXCA K KOHCTPYKTMBHOMY YYacTHIO B NMPHUHITUU PEIICHUH, 3aTParuBaroLIuX
UX TpaBa W HHTEPECHl, B TOM UHCJIE€ B pa3lnyHbIX (opmax oOOIIECTBEHHON caMOOpraHu3alui,
CaMOYIIPABJICHHsI, OOLIECTBEHHO 3HaYMMOMH 1A TEIbHOCTH;

—  TIPUBEPKEHHOCTh HAEIM HWHTEPHALMOHAIM3Ma, APYKObI, PaBEHCTBA, B3aMMOIIOMOIIU HapOJOB;
BOCIIUTAHUE YBAKUTEIBHOIO OTHOUIEHUS K HAIMOHAJIBHOMY JIOCTOMHCTBY JIFOAEH, WX YYBCTBaM,
PEIUTHO3HBIM YOEKACHUSM;

—  TOTOBHOCTb O0YYaOLINXCS IPOTHUBOCTOATH UICOJOTHH SKCTPEMHU3Ma, HALIMOHAIN3Ma, KceHo(hoouu;
KOPPYILHH; IACKPUMHUHAIUU 0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HALlMOHAJIBHBIM IIPU3HAKAM MU
JOPYTUM HETaTUBHBIM COLIMAJIBHBIM SBJICHUSM.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOIIECHUI 00YYAIOIIUXCS € OKPYKAKIIMMHU JIOJAbMU:

- HPAaBCTBCHHOC CO3HAHUMC W IIOBCACHHEC Ha OCHOBC YCBOCHUA O6H.I€‘I€J'IOBC‘I€CKI/IX HCHHOCTCI‘/'I,
TOJICPAHTHOI'O CO3HAaHHA M IIOBCACHHA B IIOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH H CIIOCOOHOCTH BECTH
AuaJior ¢ JpyruMu JIroJAbMU, JOCTUIaTb B HEM B3aMMOIIOHUMAHUWA, HAXOJAUTb 06H_[I/Ie eIk 1 COTPYAHUYIATDh
I UX JOCTHUKCHU A,

— IMPUHATHEC TYMaHHUCTUYCCKUX HeHHOCTeﬁ, OCO3HAHHOC, YBAXUTCIIBHOC U I[06p0>1<enaTeanoe
OTHOIICHHUEC K APYTrOMY HCJIOBCKY, €0 MHCHHUIO, MUPOBO33PCHHUIO,

— CIIOCOOHOCTH K COIICPCIKNBAHHUIO H (1)0pMI/IpOBaHI/Ie IIO3UMTUBHOI'O OTHOLICHHA K JHOAAM, B TOM
YHUCJIC K JIMDaM C OIrpaHUYCHHBIMU BO3MOKHOCTSAMU 3JO0POBbA U WHBAJINIAAM; 6epe>1<Hoe, OTBETCTBCHHOC U
KOMIICTCHTHOC OTHOIICHHUEC K (I)I/ISI/I‘ICCKOMY U TCUXOJOTHYECKOMY 3JO0POBBIO APYTIUX JHOI[CI\/’I, YMCHUC
OKa3bIBATh NICPBYIO IMTOMOIIIb;

- (I)OpMI/IpOBaHI/Ie BBIpa)KCHHOﬁ B INMOBCACHHNH HpaBCTBeHHOﬁ no3unuru, B TOM YHCIIC CIIOCOOHOCTH K
CO3HATCIIbHOMY BLI60py z[06pa, HPABCTBCHHOI'O CO3HaHUA W TOBCACHUSA Ha OCHOBC YCBOCHUSA

O6H.IC‘ICJ]OBC‘-ICCKI/IX LICHHOCTEN U HPAaBCTBCHHBLIX YYBCTB (‘-ICCTI/I, A0Jira, CripaBCAJIMBOCTU, MUJIOCEPAUA U

TIPYKeTo0us);



— pa3BUTHE KOMIIETEHIMH COTPYIHHUYECTBA CO CBEPCTHHKAMHU, JACTbMH MIIQJIIIETO BO3pacTa,
B3POCJIBIMH B 00pa3oBaTeIbHON, OOIIECTBEHHO IIOJIC3HOW, Y4eOHO-HCCIEIOBATEIbCKOM, MPOSKTHOW U
JIPYTUX BUAAX JACSTEIHHOCTH.

JInYHOCTHBIE pe3yibTaThl B c(epe OTHOILIEHUI O00YyYaIOIIMXCS K OKPY:KAKIIEMYy MHPY, *KUBO
Npupoje, XyJA0:KeCTBEHHOH KYyJbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HAYYHO-TCXHUYECKOMY TBOPYECTBY, BJIAJICHUE JOCTOBEPHON MHGPOPMAIMECH O MEpPeaOBBIX
JTOCTHXKCHHSIX U OTKPBITUSIX MUPOBOUM UM OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe Mupa u oOIIeCcTBa;

— TOTOBHOCTH U CIIOCOOHOCTBH K 00pa30BaHNIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA IPOTSHKEHUH BCEH
JKU3HHU; CO3HATEJIbHOE OTHOIIEHWE K HEMPEephIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO  YCICIIHOU
npodecCHOHANTBHON 1 OOIIECTBEHHOM JeSTEIHHOCTH,

—  JKOJIOTHYECKas KyJIbTypa, OepekHOE OTHOIIEHUS K POJHON 3eMJIe, MPUPOIHBIM OoraTtcTBaM Poccun
W MUpa; TOHUMAaHWE BIUSHUSA COIMAIBHO-DPKOHOMUYECKUX IMPOIECCOB HA COCTOSHUE MPHUPOJHOU U
COITMATBHOM CPEJIbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPHUPOJIHBIX PECYPCOB; YMEHHS U HABBIKM PAa3yMHOTO
MPUPOIOIOIB30BAHUS, HETEPIUMOE OTHOLIEHWE K JEMCTBUSM, TNPUHOCSIIUM Bpel 3KOJOTHUU;
MPUOOpPETEHUE OIBITA HKOJIOTO-HAMNPABICHHON AEITEIbHOCTH;

—  DCTETUYECKOE OTHOLIEHUS K MHPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTPONCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3yJbTAaThl B cepe OTHOIIECHUI 00yYaIOIIHUXCA K CeMbe W POAUTENsIM, B TOM YHCJIe
NOATrOTOBKA K CeMelHOM KU3HU:

—  OTBETCTBEHHOE OTHOIIEHHE K CO3JaHHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATUS LEHHOCTEH
CEMEMHOM KU3HHU,

—  TIOJIOKUTENBbHBIA 00pa3 ceMbH, POIUTENHCTBA (OTIIOBCTBA M MATEPUHCTBA), WHTEPUOPU3AIIUS
TPaJAULIMOHHBIX CEMEMHBIX IIEHHOCTEH.

JInyHOCTHBIE pe3yabTaTbhl B c(depe OTHOmIEHHS 00y4alOIIMXCH K TPyay, B cdepe COLHUAIBHO-
IKOHOMMYECKNX OTHOLICHUI:

—  YBaXK€HHUE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTD K 3alIIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBII BBIOOP Oymyriei mpodeccuu Kak MyTh U COco0 peamu3aluu cOOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

—  TOTOBHOCTBH OOYYaIOIINXCS K TPYIOBOM MpodeccuoHaANbHON AESITeTbHOCTH KaK K BO3MOKHOCTH
y4acTHs B PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEeM;

—  TOTPEOHOCTH TPYAUTHCS, YBOKECHHE K TPYAY U JIOMISAM TPY/a, TPYAOBBIM JOCTHKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K Pa3HBIM BUAAM TPYAOBOM AEITETbHOCTH;

- TOTOBHOCTB K C&MOO6CJ’Iy>KI/IBaHI/IIO, BKJIrO4as 06yquI/Ie U BBIIIOJIHCHUEC JOMAIlIHUX 0053aHHOCTEH.



JInuHocTHBIEe pe3yJbTaTbl B cpepe (uznyeckoro, IMNCHXOJOTMYECKOro, COUHAIBHOIO M
aKaJeMH4ecKoro 0J1aronoay4usi 00y4aromuxcs:

—  (u3uyUecKoe, SMOIMOHAIBHO-IICUXOJIOTUYECKOE, COLUAIbHOE Ojaromnoigydue oOydarolmmxcs B
KM3HM O0Opa30BaTENbHOW OpraHM3alliM, OIIYyIIEHHE MAEeTbMH O€30MacHOCTH M IICHUXOJOTMYECKOTO
KoM(popTa, THPOPMALMOHHON OE30MACHOCTH.

MeTtanpeaMeTHbIe pe3yJibTaThI
MetanpeameTHble pe3yabTaTbl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl IIPEJICTaBICHbI TPEMS
IpynIaMyu YHUBEPCAIbHBIX yueOHbIx aeiictsuil (YVYI).
PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS

BbInycCKHHUK HAY4YHTCS:

—  CaMOCTOSITEJILHO OMPENENATh I1IeJM, 3a7aBaTh MapaMeTpPbl U KPUTEPHUH, TI0 KOTOPHIM MO>KHO
OTIPENIeTTUTh, YTO I1€JIb IOCTUTHYTA;

— OIICHMBAaTh BO3MOJKHBIE TIOCJEJICTBHS JOCTIDKCHHUSI TIOCTaBJICHHOW 1€MW B JEATEIBHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICH Ha COOOPaXEHUSIX 3TUKH ¥ MOPAJIH,

—  CTaBUTh M (HOPMYITHPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaATEIBHOM JEATEILHOCTH U KU3HEHHBIX
CUTYaLUSIX;

—  OIICHHMBATh PECYpPCHI, B TOM YHCIIE BPEMs U JIpyrue HeMaTepuajabHble PeCypChl, HEOOXOIUMBIE IS
JOCTH>KEHHS TOCTABIECHHOW LIETIH;

—  BbIOMpaTh MyTh JOCTHIKEHHUS LENH, TJIAHUPOBATh PEIICHHUE MOCTABIECHHBIX 3a7ad, ONTHUMUZUPYS
MaTepuaibHbIE U HEMAaTePUAIIbHbBIE 3aTPaThl;

—  OpraHu3oBbIBaTh 3()()EKTUBHBINA MOUCK PECYPCOB, HEOOXOAUMBIX JISl JOCTUKEHHS MOCTAaBICHHOU
LETH;

—  COIIOCTABJIATh NOJIYUEHHBIA PE3YNIbTAT IEATEIBHOCTH C TIOCTABICHHOMN 3apaHee LEIbIO.

ITo3naBaTenbHBbIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA
BbInyCKHUK HAYYHTCH:

— UCKaTh W HaXOAWTh OOOOIIEHHBIE CIOCOOBI pelIeHHs 3aJad, B TOM 4YHCIE, OCYILECTBISATh
pa3BepHyThI MHPOPMALIMOHHBIM MOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (ydeOHBbIE M TMO3HABaTENbHBIE)
3a/1a4u;

—  KPUTHYECKH OLICHMBATh U MHTEPIPETHPOBATh MHPOPMALIMIO C Pa3HBIX MO3UIMH, pacrno3HaBaTh U
(buKcHpOBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJIb30BaTh pa3jiMyYHbIE MOJEIBHO-CXEMAaTHUYECKHE CPEACTBA /TSl IPEJICTABICHUS CYIIIECTBEHHBIX

CBs3El U OTHOMCHHﬁ, a TaK¥XKe HpOTHBOpC‘IHfI, BBISIBJICHHBIX B I/IH(I)OpMaI_II/IOHHLIX HCTOYHUKAX,



—  HAaxOJWThb U INPUBOJUTH KPUTHUYECKUE apI'yMEHTHI B OTHOLUIECHHUH JCUCTBUH U CYXACHUM IOPYroro;
CTMOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHUYECKHUM 3aMEYaHUSAM B OTHOIIEHUH COOCTBEHHOTO CYKICHHS,
paccMaTpuBaTh UX KaK Pecypc COOCTBEHHOTO Pa3BHUTHUS;

— BBIXOJAWUTH 3a paMKM Y4eOHOro mpeaMeTa M OCYUIECTBIISATH LIE€JICHANpPaBIECHHBIM IOUCK
BO3MOXHOCTEH JJIsl IIMPOKOIO MEPEHOca CPEACTB U CII0COO0B ACHCTBUS;

—  BBICTpaumBaTh WHJUBUIYaIbHYIO O0Opa30BaTEbHYI0 TPACKTOPUIO, YYMUTHIBAs OrPAHUYEHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHHS;

—  MEHATh U YACPKUBATH PA3HbIE O3UIMH B [IO3HABATEIBHON I€ATEIBHOCTH.

KoMMmyHukaTuBHbBIE YHUBepcaibHble y4eOHbIe 1eliCTBUSA

BbInycCKHUK HAY4YHTCS:

—  OCYIIECTBJIATH JICTIOBYF0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTeNIbHOM OpraHu3anuy, Tak M 3a €e I[pelaeiaMH), NOJ0HpaTh MapTHEPOB [UISl JIENOBOM
KOMMYHHUKAIMHA UCXOMS U3 COOOpaKEHUI Pe3yIbTATHBHOCTH B3aMMOACHCTBUS, 8 HE JIMYHBIX CUMITATHIA;

— TIPU OCYHIECTBIICHHH TPYIIOBOW pabOTHl OBITH Kak PYKOBOIMTENEM, TaK M WICHOM KOMaH/BI B
pa3HBIX POJIIX (TeHEepaTop UaeH, KPUTHK, HCIIOTHUTEINb, BEICTYMAIONINN, SKCIEPT U T.1.);

— KOOPIMHMPOBATH M  BBIIOJHATE PabOTy B  YCIOBUSAX  PEATbHOIO, BUPTYAIbHOTO H
KOMOMHHPOBAaHHOTO B3aMMO/IECHCTBHSI;

—  Ppa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHUEM aJECKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SA3BIKOBBIX CPE/CTB;

—  pacno3HaBaThb KOHQUIMKTOTE€HHbIE CUTYyallUd M NPEAOTBpAIaTh KOH(IMKTHI 10 UX aKTUBHOM (ha3bl,
BBICTpaMBaTh JIEJIOBYI0 U 00pa3oBaTelbHYHd KOMMYHMKALMIO, H30eras JMYHOCTHBIX OLIEHOYHBIX
CY)KJICHUH.

IIpenmeTHble pe3yJibTaThI.

Xumusa

B pe3yabraTe nzyuenusi yueOHOro npeamera « XuMus» Ha YPOBHe cpeiHero o01iero oopa3oBaHusi:
BoinyckHUK Ha 6230BOM YPOBHE HAYUYHTCS:

—  packpbIBaTh Ha IPUMEpPax poJib XUMHUH B (POPMUPOBAHUHM COBPEMEHHOM HAay4HOI KapTHHBI MUpaA U
B IIPAKTUYECKOM ACATEIIBHOCTU YEJIOBEKA;

—  JIEMOHCTPUpPOBAaTh Ha IPUMEPAX B3aUMOCBA3b MEXKIY XMMHEH U JPYTUMH €CTECTBEHHBIMHU
HayKaMH;

—  pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUHU XUMUUecKkoro crpoeHus A.M. byrneposa;

— mnoHuMath Qusnueckuit cmbicn Ilepuoguueckoro 3akona /.M. MenzaeneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOWCTB XHUMHUYECKHMX 3JEMEHTOB M OOpa30BaHHbIX MMM BEIIECTB OT

QJICKTPOHHOT'O CTPOCHUA aTOMOB;



—  OOBACHATH MPUYMHBI MHOTOOOpPA3Hsl BELIECTB HA OCHOBE OOIIMX MPEICTAaBICHUI 00 UX COCTaBe U
CTPOEHUH;

—  IPUMEHATH NpaBUjIa CUCTEMAaTUYECKON MEKYHApPOIHOM HOMEHKIIATYpPhl KaK CPEICTBA pa3IMuCHUs
Y UICHTH(HUKALNN BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

—  COCTaBJISAITh MOJIEKYJISIDHBIE M CTPYKTYpHBbIE (OPMYJbl OPraHMYECKUX BEIIECTB KaK HOCUTENEH
nHpOpMAIIMA O CTPOCHUHM BEUIECTBA, €r0 CBOWCTBAX W TNPUHAUICKHOCTH K ONPEACICHHOMY KIIAacCy
COCIIMHEHUH

—  XapakTepHu30BaThb OpPraHWYECKHE BEILECTBA MO0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIUBATb
MIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX/ly JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

—  TIPUBOJUTH NMPHUMEPHl XUMUYECKUX PEAKIHiA, PACKPBHIBAIOIINX XapaKTepHbIE CBOWCTBA THITMYHBIX
Mpe/ICTaBUTENEH KJIACCOB OPraHMYECKHUX BELIECTB C LIETbI0 MX HAECHTU(QUKAIMN U OOBSCHEHUS 00JacTH
MPUMEHEHHS,

—  TIPOTHO3MPOBAaTh BO3MOXHOCTh IMPOTEKAaHUS XMMHUYECKUX peaklui Ha OCHOBE 3HAHUI O THUMax
XMUMHUYECKOH CBS3HM B MOJIEKYJIaX peareHTOB U UX PEaKIMOHHON COCOOHOCTH;

—  HCHOJIb30BaTh 3HAHUSA O COCTaBE, CTPOEHUHU M XMMHMUYECKUX CBOMCTBaX BEIIECTB JyIsi 0€30M1acHOTO
MPUMEHEHHUSI B IPAKTUYECKON AEATEeIbHOCTH;

— TOPUBOIUTH MPHUMEpPHl MPAKTHUUYECKOTO HCIOJb30BAHUS TPOAYKTOB IepepadoTku HehTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEAMHEHUN (MOJHMATUIICHA, CHHTETUYECKOTO KaydyKa,
aIeTaTHOTO BOJIOKHA);

—  TPOBOAUTH OTBITHI MO PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOW KHUCIIOTHI,
HEMpeeNbHbIX KUPOB, TIIOKO3bI, Kpaxmala, OEJIKOB — B COCTAaBE IMUIIEBBIX MPOJYKTOB U KOCMETHUECKUX
CpPEICTB;

— BJaAeTh MpaBUJIaMU M IpHeMaMH Oe30macHOil paboThl € XUMUYECKMMHU BEIIECTBAMU U
n1abopaTopHBIM 000PYIOBaHUEM;

—  yCTaHaBJMBaTh 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEaKIHH W CMEIIEHUsS XUMHUYECKOTO
paBHOBECHS OT pa3NUYHbIX (DAKTOPOB C IIENIbI0 OMPENCIICHUS ONTUMAIBHBIX YCIOBUNM MPOTEKAHUS
XUMHYECKUX TPOIECCOB;

—  NPUBOJUTH MIPUMEPHI THAPOIIM3A COJIEH B TOBCEAHEBHOM KU3HU YEIIOBEKa,

—  TIPUBOJUTH MIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUil B IPUPO/IE, TPOU3BOJCTBEHHBIX
nporeccax 1 )KM3HeAesITeIbHOCTH OPraHu3MOB;

—  TNPUBOJUTH NMPUMEPHl XUMUYECKUX PEAKIMH, PacKpbIBAIOUIMX OOIIMEe XUMHYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIOB,;

—  TPOBOAMTH PACUETHl HA HAXOXKJICHHE MOJIEKYIISIPHON (hOPMYIbI YIieBOJ0POa O MPOIyKTaM

CropaHus 1 1o €ro OTHOCUTEJIbHOM IJIOTHOCTU M MACCOBBIM JOJISIM 9JIEMCHTOB, BXOJAIIKUX B €TI0 COCTAB,



—  BJIAJETh IpaBWJIaMU 0OE30MACHOTO OOpaIIEHUS C SAKUMHU, TOPIOUYMMU M TOKCHYHBIMU BEIIECTBAMH,
CpeacTBaMu OBITOBOW XHMHH;

—  OCYIIECTBJIATH MOMCK XUMUYECKON MH(MOpPMALIUU [0 Ha3BAaHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

—  KPUTHYECKH OIICHMBATh M WHTEPIPETHPOBATh XMMHUYECKYI0 WH(MOPMAIHMIO, COJACPKANIYIOCS B
COOOIIEHUAX CpEACTB MaccoBoil mH(popmammu, pecypcax MHTepHeTa, HayYHO-TOMYJISPHBIX CTATHIX C
TOYKH 3PCHUMA eCTeCTBeHHO-Hay‘-IHOI\/JI KOPPEKTHOCTU B LECIAX BBbIABJICHUA OO0 YHBIX C}’)KIICHI/Iﬁ u
(dhopMHUpOBaHHS COOCTBCHHOH TTO3UITNH;

—  TPEACTABNATH IYTH pEIMIEHUs TI00aTbHBIX MPOOJeM, CTOSIIUX TIepe]] YEIOBEUSCTBOM:
OKOJIOTMYCCKHUX, QHCPICTHIYCCKUX, CBIPbCBBIX, U POJIb XUMHUHU B PCHICHUN 3TUX HpO6JICM.

BbIHyCKHI/IK HAa 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYUTLCH:

—  WIIIOCMPUPOBAmMb HA NPUMEPAX CMAHOGIEHUE U IGONIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3IUYHBIX UCOPUYECKUX IMANax ee pazeumusi,

—  UCNONb306aAMb  MemOoObl  HAYYHO20  NO3HAHUSL NPU  BbINOJIHEHUU NPOEKmo8 U  Y4eOHO-
UCCe008aMENbCKUX 3a0ay NO U3YYEHUI0 C8OUCME, CNOC0O08 NOJYYeHUs U PACNO3ZHABAHUS OP2AHUYECKUX
gewecms;

—  00vACHAmMb NpuUpooy U Cnocoobl 00PA308AHUSL XUMUYECKOU C853U. KOBALEHMHOU (NOAAPHOL,
HeNoIAPHOL), UOHHOU, MEeMALIUYECKOlU, 86000POOHOU — C Yelbl0 ONpedesenus XUMUYECKOU AKMUBHOCMU
sewecms;

—  YCMAHABIUBAMb 2eHEMUYECKVIO C853b MENHCOY KIACCAMU OP2AHUYECKUX geujecms OJisk 000CHOBAHUs
NPUHYUNUATLHOU BO3MONCHOCIU NOJIYYEHUs. OP2AHUYECKUX COeOUHEHUL 3A0AHHO20 COCMABA U CIPOEHUSL,

—  YCMAaHAasIueamv 63auUMOCE3U MeNCOy pakmamu u meopueil, NPUYUHOL U CLeOCMEUuemM NPU AHAIU3e

I’lp06ﬂ€MHblx cumyauuﬁ u obocrosanuu NPpUHUMAEMDbLX pemeﬁuﬁ Ha OCHOBE XUMUYECKUX 3HAHUIL.

2. COAEP’)KAHUE YYEBHOTI'O IIPEIMETA (ba3oBblii ypoBeHb)
OCHOBBI OPraHHYecKOM XUMHHU

ITosiBaenue u Pa3BUTHEC OpraHquCKOﬁ XHUMHHU KaK HAYyKH. Hpez[MeT OpFaHquCKOﬁ xumMuu. Mecto u
3HA4YCHHUC OpFElHPI‘-ICCKOﬁ XHUMHUHU B CUCTEMEC CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUC KaK IOpAAOK COCAMHCHUA aTOMOB B MOJICKYJIC COTJIACHO HUX BaJICHTHOCTH.
OcHOBHBIE MOJIOKEHUS TCOPHUU XHUMHYCCKOTO CTPOCHHA OPraHUYCCKHUX COCIMHEHUHN AM. BYTJ'IepOBa.
yl"J'IepOI[HHﬁ CKCJICT OpFaHquCKOﬁ MOJICKYIJIBI. KpaTHOCTL XHMHUYECKOU CBS3U. 3aBUCHMOCTH CBOMCTB
BCIICCTB OT XHUMHUYCCKOI'O0 CTPOCHUSA MOJICKYII. I/ISOMCpI/IH U H30MCPBHI. IlonsaTtue o (I)yHKLII/IOHaHBHOI\/'I
rpy1ire. HpI/IHLII/IHBI KJ'IaCCI/I(bI/IKaI_H/II/I OpraHN4YCCKUX COCIUHEHUH. CucremMarnyeckas MCKAYHApOAHAA
HOMCHKIJIaTypa U MIPpUHIHUIIBI O6pa3OBaHI/I$I Ha3BaHUU OPraHUYCCKUX COCIUHEHUH.

Ankanel. Cmpoenue monekynvt memana. I'oMonornueckuii psnx — anka”oB. ['omosoru.
Howmenknatypa. M3omMepus yriaepoaHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHUS! (PU3MYECKHX CBOMCTB.



XuMHUYeCKHue CBOMCTBAa (Ha IpUMEpEe MeTaHa MU JTaHa): peakUuu 3aMellleHus (raJoreHupoBaHUE),
JETUPUPOBAHUS KaK CIOCOOBI MOJIyYEHHUS! BAKHEHIIMX COEIMHEHUN B OpraHMdeckoM cuHTese. ['opeHue
MeTaHa KakK 0JIMH U3 OCHOBHBIX HCTOYHUKOB TEIUIa B IPOMBIIIJICHHOCTH U ObITy. Haxosxaenue B mpupoje u
IIPUMEHEHHE AJIKaHOB. [loHamue 0 YukioaiKanax.

Ankensl. Cmpoenue monexkynvl smunena. ['omonoruueckuit psijg  ankeHoB. Homenkiatypa.
W3oMmepust yriaepoJHOro ckenera M MOJIOKEHUS KPAaTHOM CBS3U B MoJieKysle. XMMHUUYECKUE CBOWMCTBA (Ha
IpUMepe J3TUIEHA): pPEeaKUMM NPUCOEAUHEHMs (TaJOreHUpOBaHUE, 2udpuposauue, TUIpATaALUs,
2UOPO2ANIO2EHUPOBAHUe) KaK CIIOCO0 TOoJyueHHsT (QYHKIMOHAIBHBIX MPOU3BOJHBIX YIJICBOIOPOJIOB,
ropenus. Ilonumepusanust 3TUIEHa KaK OCHOBHOE HAIpaBJICHHE €ro MCHoJib3oBaHus. [lonmaTuneH kax
KPYITHOTOHHAKHBIA MPOIYKT XMMUYECKOTO NMPou3BoicTBa. [IpruMeneHne stusnexa.

Anxaauensl ¥ kayuyku. [loHsTue 00 ankanueHax Kak yriieBOJOpOax ¢ ABYMsI IBOWHBIMU CBSI3SIMU.
[Monumepusanust nuBuHWIa (Oyraamena-1,3) kak cnoco0 TOJNydeHHsS CHHTETHYECKOTO —Kaydyka.
HarypaneHblli M CHHTETHMYECKMH Kaydyku. BynkaHum3anus kaydyka. Pesmna. [IpumeHeHme kaydyka H
PE3HHBIL.

Ankunbl. Cmpoenue monexynrol ayemunena. 1'OMOJIOTMYECKH psia ankuHOB. HoMeHkaTypa.
N3omepust yriaepodHOro ckenera W MOJIOKEHHS KpaTHOM CBS3M B MoJieKylle. XMMHYECKHUEe CBOWMCTBa (Ha
npuMepe aleTUiieHa): peakluuu NPUCOEIWHEHUs (TajloreHUpoBaHUe, 2udpuposanue, TUIpATALUS,
2uopo2anoceHuposanue) Kak crnocod IMoTydeHus MOJIMMEPOB U JAPYruX MOJEe3HBIX NpoAaykToB. ['opeHne
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIsl CBapKU U pe3ku MertasuioB. [IpumeHnenue
arieTuIeHa.

Apenbl. BeH3071 Kak TpeaCTaBUTENb apOMATHYECKUX YIIIEBOIOpPONOB. Cmpoenue MoneKyibl
Oenzona. XWUMUYECKHE CBOWCTBA: PEaKIMU 3aMeEIIeHUs (TAJIOTEHUPOBAHKME) KaK CHOCOO TOJydeHHUs
XAMUYECKUX CPEACTB 3allUThl PACTEHHH, MPUCOCTUHCHUs (THIPUPOBAHKME) KaK JI0Ka3aTeIbCTBO
HETpeIeIbHOTO Xapakrepa OeH3oa. Peakius ropenns. [lpumenenne OeH3oa.

Cnuptel. Knaccudukanusi, HOMEHKIATypa, H30MEpHUsl COUPTOB. MeTaHON M 3TaHON Kak
MIPEJICTAaBUTENH TMPEAETbHBIX OJHOATOMHBIX CIHMPTOB. XMUMHUYECKHE CBOICTBa (Ha ImpUMeEpe MeTaHojla U
3TaHOJIAa): B3aUMOJECHCTBHE C HATPUEM KaK CMOCO0 YCTaHOBJICHUS HAJIU4YUs THAPOKCOTPYIIBI, PEaKkius ¢
raJIOT€HOBOIOPOJAAMH KaK CHOCOO TMOJydyeHUs pacTBOpUTENEH, AeruapaTaiusi Kak Coco0 MOTydYeHHs
sTHIIeHa. Peakiusi ropeHus: CnupThl Kak TOrwinBo. [IpuMmenenne metanona u 3tanona. Ousnoaoruyeckoe
JeCTBHE METaHOJIa U ATaHOJa Ha OPraHU3M YellOBeKa. DTUJICHTIIMKOJIb U TIUIEPUH KaK MPeICTaBUTENN
MpelelbHBIX MHOTOATOMHBIX CHUPTOB. KadyecTBeHHas peakiusi Ha MHOTOATOMHBIE CHHPTHI U €€
MpUMEHEHHE JUIsl pacro3HaBaHHs TJMIEpUHA B COCTaBe KOCMETHYECKHX cpenacTB. I[IpakTuueckoe
MIPUMEHEHHE STUJICHTJIMKOJIS U TIIMLIEpUHA.

@enos. CTpoeHue MoJeKyabl (eHona. Bzaumuoe 6nusHue amomos 6 Moaekynie enoaa.
Xumuueckue ceoticmea: 63aumooelicmeue ¢ Hampuem, uOpoxcuoom nampus, oOpomom. IlpumeHeHune
¢denona.

Anpnerunbl. Mertanans (dopmanpierun) W OSTaHalb (alETaNbIErHJI) KaK MPEeACTaBUTEIH
MpelenbHBIX aNbJIeruI0B. KauecTBeHHBIE peaklMyd Ha KapOOHWIBHYIO TPYMIy (peakius «CcepeOpsHOro
3epkanay, B3aumoieiictue ¢ ruapokcuaom meau (1) u ux npumenenue ans oOHapyXKEHHS TPEaeTbHBIX
QJIBJICTHJIOB B MPOMBIIIJIEHHBIX CTOYHBIX BoJaX. TOKCHYHOCTD anbaeruyioB. [Ipumenenue ¢popmanbaeruaa
M alleTaJIbJIeTHaa.



KapOoHOBBIE KHCIOTBI. YKCyCHasi KHCIOTa KakK IPEACTaBUTEIb IPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XUMHUYECKUE CBOMCTBA (HAa MPUMEpE YKCYCHON KHCIOTHI): PEaKIMU C MeTallaMH,
OCHOBHBIMM OKCHJAMH, OCHOBAHMSIMM U COJISIMU Kak MOJTBEP)KICHHE CXOACTBA C HEOPraHUYECKUMU
KucinoTamMu. Peakuus stepudukanuy Kak crocod MOoIydeHUs CI0oXHbIX 3¢upoB. [Ipumenenne ykcycHOM
kucnothl. IIpencraBienue o BbICIINX KApOOHOBBIX KUCIIOTaX.

Crnoxublie 3¢upsl 1 sxupbl. CloxHbIe 23QUPBI KaK MTPOAYKTH B3aUMOJICHCTBUS KAPOOHOBBIX KUCIOT
co criuptamiu. [IpuMenenue ciI0KHBIX 3PUPOB B MHUIIEBON U ap(HIOMEPHOI MPOMBIIUIEHHOCTH. JKHUPBI Kak
CIIO’KHBIE 3(DUpPBI TIHMIEPHHA W BBICHIMX KapOOHOBBIX KHUCIOT. PacTUTENbHBIE W KHBOTHBIC KHPBI, HX
cocraB. Pacnio3HaBaHne pacTUTENBHBIX )KMPOB HA OCHOBAHUU MX HENPEIEIBbHOrO xapakrepa. Ilpumenenue
KUPOB. ['MApONIN3 WM OMBUIEHHE >XUPOB KaK CHOCOO MPOMBIIIJIEHHOIO MOJYYEHHUsS] COJEeM BBICIIMX
KapOOHOBBIX KUCJIOT. MbLIA KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motolue cBOiCTBa Mblja.

VYrnesoapl. Knaccudukamus yriaeBomoB. Haxoxpaenwe yrieBonoB B mpupoje. [roko3a kak
anprerugocnupt. bpoxenue rimroko3bl. Caxaposa. [udponusz caxaposzwi. Kpaxman M 1Leuirono3a Kak
OMOJIOTHUECKHE TOJTUMEPHI. XUMHUYECKHE CBOMCTBA Kpaxmaia W IEJUTIONO03bl (THAPOJU3, KadyeCTBEHHAs
peakuusi ¢ HOJAOM Ha KpaxMmal W ee NMpUMEHEHHe [UIsi OOHapyKeHHUs Kpaxmaja B MPOAYKTaxX MUTAHUS).
[Ipumenenne u Ouosiornyeckass poyib yrieBoJoB. [loHsTHEe 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe
alleTaTHOTO BOJIOKHA.

Wnentuduxanuss oOpraHMYecKuX COEAMHEHUH. [enemuueckas c6A3b  Mexcoy — Klaccamu
opeanuyeckux coeourenul. TUMBI XUMUYECKUX PEaKIIUi B OpraHUYECKON XUMUMU.

AmuHOKMCTOTBI W Oenku. CocTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(pOTEepHBIC
OpraHWYecKrue coeAuHeHus. llenTuaHas cBs3b. buonorumdeckoe 3HadeHWe o-aMUHOKHCIOT. OOnacth
MPUMCHCHHMSI aMUHOKHUCIIOT. benmkn kak mnpupojaHbie OwomosimMepbl. CocTaB M CTpOCHHE OCNKOB.
XUMHYECKUE CBOMCTBA OCNKOB: THIAPOaW3, jAcHarypanus. OOHapykeHHe OEJIKOB MpH IOMOIIU
KauyeCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpamieHust OCIKOB MUK B Opranu3Me. bruosornyeckue GpyHkuun
OeIKOB.

Teopeanecm{e OCHOBBI XUMHUH

Crpoenue BemiectBa. CoBpeMeHHast MOJIeNb CTPOSHUS aToMa. DJIEKTpOHHAas KOH(UTypalus atoMa.
Ocnosnoe u 6030ydcoennvie cocmosinus amomos. Kiaccupukaiuss XAMHYECKAX 31eMEHTOB (s-, p-, d-
anmeMeHThl). OCOOCHHOCTH CTPOCHHUS SHEPreTHYSCKHX YpOBHEW aTomMoB O-amemenToB. Ilepromamueckast
cucteMa xummuueckux snemeHToB .M. MenneneeBa. ®uznueckuii cmeicn llepuoandeckoro 3akona JI.U.
MenneneeBa. IIpuyuMHbl M 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB JJIEMEHTOB W HMX COCIUHEHHUM MO
NepuoJaM M Tpynnam. OJEKTPOHHAs NPHUpPOAa XUMHUYECKOM CBA3U. DIEKTPOOTPULATENBHOCTh. Bubl
XMUMHUYECKOH CBsI3U (KOBaJCHTHAs, MOHHAsA, METAIUITMUECKas, BOAOPOHAS) U MEXaHU3MBbI €e 00pa3oBaHMsL.
Kpucmannuueckue u amopgnuvie sewgecmea. Tunvl Kpucmaniiuueckux peulemox (Aamomuas, MOLeKyIApHas,
UOHHAsA, Memannudeckas). 3asucumocms Qu3UYeCKUx CE0UCME eujecmea Om munda KpUCmaiiudeckou
peutemxu. [TpruunHbl MHOTOOOpA3us BEIIECTB.

XHUMHUYECKHE pCaKkIuu. I'omorennsie u TCTCPOTCHHBIC PCAKINU. CKOpOCTB pcaknuu, <€
3aBUCHUMOCTB OT PA3JIMYHBIX (I)aKTOpOBZ OpUPOABLI pCarupyromux BCHICCTB, KOHUOCHTPAIIUN PCArnPYIOIINUX
BCIICCTB, TEMIICpATYpbI, IJIOIOAAN pCaKHHOHHOﬁ IMOBCPXHOCTHU, HAJINYUA KaTallnu3aTropa. Ponb
KaTaJIu3aToOpoB B MNPUPOAC U MNPOMBINIJICHHOM IMPOHU3BOACTBEC. O6paTI/IMOCTB peaKuHﬁ. XHUMHYECKOe
PaBHOBECHUC U €TO CMCIICHUC TTIO0 JIeNCTBUEM PA3IINYHBIX (I)aKTOpOB (KOHI_ICHTpaI_II/IH pCarcHToB U



MPOJYKTOB pEaKIMH, JaBJICHUE, TEMIlepaTypa) JUisl CO3JaHUsl ONTUMAIbHBIX YCIOBUU MPOTEKAHUS
XUMHMUYECKUX MpoueccoB. Hucnepcuvie cucmemvl. [lonamue o xornoudax (301u, ceau). Hemunnvle
pacmeopul. Peakuuu B pacTBOpax 3JEKTPOJIUTOB. pH pacTBopa Kak IOKa3aTeidb KUCIOTHOCTU CPEIbl.
lunponus coneil. 3HavueHHWe TUAPOJM3a B OHOJNIOTHYECKUX OOMEHHBIX Tmporeccax. OKHCIUTEIBHO-
BOCCTAHOBUTCJIbHBIC pPCAKIMU B MPUPOAC, IMPOHU3BOACTBCHHLIX IPOLECCAX W IKUSHCACATCIbHOCTU
OpraHmusmMoB. OKHUCIUTEIBHO-BOCCTAaHOBUTEIBHEIE CBOMCTBA MMPOCTBIX BCHICCTB — MCTAJJIOB TIJIaBHBIX H
noOOYHBIX MOATPYNI (MeIb, *Kele30) M HEMETALIOB: BOAOPOJA, KUCIOpOJa, TaJOTeHOB, CEPbI, a30Ta,
docdopa, yrmepona, kpemuus. Koppos3ust METamsioB: BHIBI KOPPO3UH, CIOCOOBI 3aIIUTHl METAJIOB OT
KOPPO3UHU. DIeKMpOoaU3 pacmeopos u pacniaeos. llpumenenue 31eKkmpoauza 6 npoMuliUieHHOCHU.

XuMuA ¥ JKU3Hb

Hayunble wmetonpl mo3HaHuss B xuMud. Vcrounumku xumuueckor wuHpopmanmu. [louck
nH(pOpMaIIUU IO Ha3BaHUSIM, UIACHTU(UKATOPAM, CTPYKTYPHBIM hopmynam. MoenupoBaHie XUMHYECKUX
IIPOLIECCOB U ABJICHUN, XUMUYECKUN AHANU3 U CUHME3 KAK METO/Ibl HAy4HOT'O ITO3HAHMUS.

Xumusi u 370poBbe. JlekapcTBa, (epMEHThI, BHUTAMHUHBI, TOPMOHBI, MHHEPAJIbHBIE BOJIBI.
[IpobGmemsbl, CBsA3aHHBIE C MPUMEHEHHUEM JIEKAPCTBEHHBIX TMpenapatoB. BpenHbie MPUBBIUKN U (aKTOPHI,
paspymamnme 310poBbe (KypeHue, yrnoTpeOieHHe aiakorojs, HapkoMmaHws). PammoHanmpHOE mNHTaHHE.
Tuwesvie 0obasku. Ocnosbl NUWEBOL XUMUU.

XuMHS B TIOBCETHEBHOM XU3HU. Motoiue u yuctsanme cpeactBa. Cpedcmea 60pvobl ¢ Obimosuimu
HacekombiMu: peneiieHmol, uncekmuyuovl. CpeAcTBa JIMYHOW THTUEHBI W KOCMeTHKHW. [IpaBuiia
0e30MmacHO# pabOThI C SAKMMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XHMHHU.

XUMHS M CEIhCKOE XO3sMCTBO. MUHEpanbHbIE M OpraHudeckue ymnoOpeHus. CpeacTBa 3amiuThl
pacTeHui.

Xumusg u sHepretuka. I[IpupojHble UCTOYHUKM YIIIEBOAOPOJOB. [IpUpoaHbIi M MOMYyTHBIN
He(TAHON ra3pl, UX cocTtaB U wucnosb3oBanue. CocraB HepTH U ee mnepepaborka. HedremnpomyKTsl.
OxranoBoe uucio 6eHsuHa. OxpaHa OKpyXkarollel cpelbl npu HedTenepepaboTke U TPaHCIOPTHPOBKE
He(TEenpOyKTOB. AJIbTepHATUBHBIC UICTOYHUKHU SHEPTUU.

Xumus B CTPOUTCIIBbCTBC. ]_[eMeHT. beron. HOI[60p OIITUMAJIBHBIX CTPOUTCIIBHBIX MATCPHAJIOB B
HpaKTquCKOﬁ ACATCIBbHOCTH YCIIOBCKA.

XuMmus U dKoorus. XUMUUYECKOE 3arps3HEHHUE OKPYKaroIlel cpeabl U ero nocneactBusa. OxpaHa
ruipocdepsl, MOUBbI, aTMOCHEPbI, Popbl U PayHbI OT XUMHUUECKOTO 3arpsI3HEHUSL.

Tunel pacyeTHbIX 32/1a4:

HaxoxnaeHue MO.]'IGKy.]'IHpHOfI (1)OpMy'J'H:>I OpPraHN4YeCKOro BECUICCTBA IO €T0 INNIOTHOCTU U MaCCOBBIM
AOJISIM DJICMCHTOB, BXOAAIIUX B €ro COCTaB, WJIU 110 IPOAYKTAM CrOpaHUs.

PacueTsl maccoBoil o (MaCCLI) XUMHUYCCKOIo COCAMHCHUA B CMECCH.

PacueTsl maccel (06’beMa, KOJIMYECTBA BCH.[GCTBa) NPOAYKTOB pCaKIUH, €CJIIN OAHO U3 BCHICCTB JaHO

B M30BITKE (MMEET MPUMECH).



Pacyersl MaccoBol wWiM OOBEMHOHM [OJIM BBIXOJA TPOAYKTA pPEAKIUH OT TEOPETHUECKU
BO3MOYHOTO.

Pacuerts TerioBoro 3¢ dekra peakium.

PacdeTsl 00BeMHBIX OTHOIIICHHH T'a30B MPU XUMHUECKHX PEAKIIHIX.

Pacuersl macchbl (0ObeMa, KOJIMYECTBA BEIIECTBA) MIPOIYKTA PEAKLIUU, €CIIU OJHO U3 BEIIECTB JAHO
B BUJIE PaCTBOpA C OIIPEACICHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoOT (Ha BHIOOP yuHTeJIs1):

KauectBenHoe onpenenenue yrieposa, BOJAOPO/Ia U XJI0pa B OPraHUIECKUX BEIIECTBAX.

KonctpynpoBanue mapocTepKHEBBIX MOJIEIICH MOJIEKYJT OPTaHUYECKUX BEIIECTB.

Pacmo3naBanue macTMacc U BOJIOKOH.

[Tony4yeHne UCKYCCTBEHHOTO IIENKA.

Pemenne skcniepuMeHTABHBIX 33719 HA MMOJTYYeHUE OPTaHUYECKUX BEIIECTB.

Pemenne skciepuMeHTAIBHBIX 3a7[a4 Ha PACIIO3HABAHUE OPTaHMYECKUX BEIIECTB.

Wnentuduxaiuss HEOpraHMYeCKUX COeTMHEHUH.

[Tonydyenue, cobupanue u pacro3HaBaHUE Ta30B.

Pemenue skcepuMeHTaNbHBIX 3a7a4 M0 TemMe «MeTauiby.

Pemenue skcnepuMeHTANIbHBIX 33/1a4 110 TeMe «HeMerauby.

Pemienne »skcnepuMeHTaNbHBIX 3a7ad 1o TeMe «l'eHeTmueckass CBsI3b MEXIy Kiaccamu
HEOPraHUYECKUX COCTMHEHUI.

Pemienne »skcnepuMeHTaNbHBIX 3afad 1Mo TeMme «['eHeTnueckas CBS3b MEXKIy Kiaccamu
OPraHUYeCKUX COCTUHECHUIN.

Hccnenosanume cBOUCTB OEIKOB.

OCHOBBI IMUIIEBOM XUMHU.

HccnenoBaHue MUIEBLIX T00aBOK.

CBolicTBa OJTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.

XUMHUYEeCKHEe CBOMCTBA albICTUI0B.

YcrpaneHue BpeMEeHHOM KECTKOCTH BOJIbI.

KauecTBeHHBIE peakliii Ha HEOPTAHUYECKHUE BEIIECTBA U UOHBI.

HccnenoBanue BIUSHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOH peaKIlnu.

OHpeI[eJ'IeHI/IC KOHIICHTpaluu pacTBoOpa aCKOp6HHOBOﬁ KHCJIOTBI MCTOIOM THUTPOBAHUA



4. TEMATUYECKOE IILTAHUPOBAHHUE C YKA3AHUEM KOJHMUYECTBA YACOB,
OTBOAUMBbIX HA OCBOEHMUME KAK/IOU TEMBbI

(10-11 kaacc)

Tema KosmmuectBo
4acoB

OCHOBBI OPraHUYECKON XUMUH 34

TeopeTnyecknue OCHOBbI XUMHUU 24

XHUMHUS U )KU3Hb 10

Bcero 68
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