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Beeoenue

PaGouas mporpamma mno yueOHOMY NMpEAMETY « XUMHUS » pa3padoTaHa B COOTBETCTBHH C
HOPMAaTHUBHBIMU aKTaMH:

- ®denepanbHbiii 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
®denepannn» (C NOCICTYIOIUIMU U3MEHEHUSIMU );

- npuka3 MuHucTepcTBa o0pa3oBaHus W Hayku Poccuiickoit ®Depepanum OT
17.05.2012 Ne 413 «OO6 yrBepkIeHUU ¢eaeparbHOr0 TOCyIapCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHaapTa cpelHero oo1ero oopa3oBanush (C MOCIEAYIOIMUMUA H3MEHEHUSIMU );

- npuka3 MuHuctepcTBa oOpazoBaHuss UM Hayku Poccuiickoii ®epepanuu ot
31.03.2014 Ne 253 «OO06 ytBepxkacHnn PenepaabHOTO MEpeyHsl yYeOHUKOB, PEKOMEHIYEMBIX K
UCIOJB30BAaHUIO  TpU  peald3allMd  MMEIOIIMX  TOCYAAPCTBEHHYIO  AKKpEIUTALUIO
0o0pa3oBaTeNbHbIX MPOTrpaMM HayaJbHOTO OOIIEr0, OCHOBHOTO OOMIEro, CpeaHero oOuero
o0pa3oBaHus» (C MOCIETYIOIUMU U3MEHEHUAMH);

- CanurapHo-3nHIeMuonornyeckue npasuina u Hopmatussl CanlluH 2.4.2.2821-10
«CaHHTapHO-3MUIEMUOJIOTHYECKIEe TPeOOBaHUS K YCIOBHSIM W OpraHu3alud OOy4YeHHs B
o0mieo0pa3oBaTeIbHBIX  YUPEKICHUSIX»,  yTBepxkaeHHble [locranoBienuem  ['nmaBHOTO
roCy/apCTBEHHOr0 caHuTapHoro Bpaya P® ot 29.12.2010 Ne 189;

- [IpumepHasi oOcHOBHas o0Opa3oBaTelbHAas MpoOrpaMma CpeJHero  OOIIero
oOpa3oBaHus, 0700peHa pemieHHeM (eneparbHOro y4eO0HO-METOAMYECKOTO OOBEIUHEHUS TI0
obmiemy oOpa3oBanuto (mpoTokoi 3acenanus ot 28.06.2016 Ne 2/16-3);

- [IpumepHOIl mporpammsl CpeAHEro(II0JIHOT0) OO0pa3oBaHMsI IO XUMHUU
(yrmy6nennsiii ypoenb) O.C. ['abpuensna, pekoMeHI0BaHHOW MHMHHUCTEPCTBOM 00pa30BaHUA
P®, «IIporpamma kypca xumuu g 8-11 kiaccoB 0011€00pa30BaTENbHBIX YUPEKICHUI,
Mocksa, u3a. «poday», 2015r.

- VYuebHoro 1utana obpazoBatenbHOro yupexjaeHus MBOY «Kanpyiickas cpemssis
IKOJIaY,;
IIporpamma peasu3yercsi Ha y4eOHUKaX:
Xumus: 10 kmace: O.C. TI'abpuensn, Xumusa — 10 xmacc (yriyOJaeHHbBI ypoBeHb), U3/
«dpoday, 2017
Xumus: 11 kmace: O.C. TI'abpuensn, Xumusa — 11 xmacc (yriyOnaeHHbBI ypoBeHb), U3/
«dpoday, 2017
YMK pas yunress:

Penerurop no xumun. Ilox penakuueit A.C. Eroposa Poctos Ha Jlony «®enukcy, 2009

Jlunun P.A. CnpaBouHuK 10 o6uieit u Heoprauuyeckoit xumun. M. «IIpocBemienne»,2011.
Kysemenko H.E, Epemun B., IlonkoB B. Xumus mid cTapiiekaacCHUKOB M IOCTYHAOIIUX B
By3bl. M. «/Ipoda»,2001

Kyssmenko H.E, Epemun B., Ilonkos B. Hagana xumun 1 gacte. M. «Ok3amen», 2007
Kyssmenko H.E, Epemun B., [Tonkos B. Hauana xumuun 2 yacte. M. «Ok3amen», 2007

1) Tlnanupyemble pe3yJibTaThl OCBOECHHSI yUeOHOI0 NMPeIMeTa XUMHS HA 0a30BOM
YPOBHE

1.1. Ili1aHupyeMsble JUYHOCTHBIE pe3y/bTaThbl
JInuHoCTHBIE pe3yabTaThl B cepe OTHOMIEHHIT 00ydaromuxcs K cede, K CBOeMy
310POBbIO, K IO3HAHUIO ce0sl:
—  OpHEHTAIMs 00YYaroIuXcsl Ha JOCTH)KEHHE JINYHOTO CUACThs, peau3alliio MO3UTUBHBIX
KU3HCHHBIX IMCPCIICKTUB, HHUIUMATHBHOCTb, KPE€ATUBHOCTH, TI'OTOBHOCTH H CIIOCOOHOCTHh K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTaBUTH HCJIM U CTPOUTD KU3HCHHBLIC T1JIAHBI;
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— TOTOBHOCTh M CIIOCOOHOCTH OOECHEYUTh ceOe M CBOMM OJM3KUM JTOCTOMHYIO >KH3Hb B
IIPOLIECCE CAMOCTOSATENBHOM, TBOPYECKON U OTBETCTBEHHOM NEATEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOydaroluXcsi K OTCTaMBaHUIO JUYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0aThIBATh COOCTBEHHYIO MO3HIIUIO TIO
OTHOHIICHHUIO K OOIECTBEHHO-TOJIUTUYECKUM COOBITUSIM MPOILIOr0 M HACTOSIIEr0o Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH M TOCTHKEHUI HAIICH CTpaHbL;

— TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPAa3BUTUIO UM CAMOBOCHHUTAHHIO B
COOTBETCTBUHU C OOIICUETOBEYECKUMHU MEHHOCTSAMHU W HJCAIaMUd TPaXKIAHCKOTO OOIIeCTBa,
NOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/10POBUTEIHHON
JESITEIIbHOCTBIO;

— TOpHUHATHE M peanus3alus LIEeHHOCTeH 310poBOro M Oe3omacHOro oOpa3a KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (H3UYECKOMY H
MICUXOJIOTHYECKOMY 3/10POBBIO;

—  HENpHSITHE BPEIAHBIX MPUBBIUCK: KYPCHHSI, YIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB.
JIM4HOCTHBIE pe3y/ibTaThl B chepe OTHOLIEHH I oOyuaromuxcsi K Poccun kak k Poaune
(OteuectBy):

— poccuiickas HAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCHICKOM WAEHTUYHOCTU B
MOJIMKYJIBTYPHOM ~ COIIMYME, YYyBCTBO NPHYACTHOCTH K WCTOPHKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapojaa u cyasoe Poccun, maTpuoTH3M, rOTOBHOCTH K cly>KeHUI0 OTedecTBy, €ro
3alInTe;

— yBaXEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTU mepen PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, mpouuioe ¥ HacTosee MHOrOHAMOHAJIBHOrO Hapoaa Poccuwm,
YBa)XXEHHE K TOCYAapCTBEHHBIM CUMBOJIaM (rep0, diar, rumMH);

— (dopMHpOBaHHE YBAXKEHUS K PYCCKOMY S3BIKY KaK TOCYJAapPCTBEHHOMY SI3BIKY
Poccuiickoii denepanuu, SBIAIOMIEMYCS OCHOBOM POCCHICKOM HWACHTUYHOCTH U TJIaBHBIM
(haKTOpOM HAIMOHAIBHOTO CAaMOOTIPE/ICIICHHUS,

— BOCHHUTaHHME YBaXKEHHUS K KyJIbType, f3bIKaM, TPaAULIUSIM M OObIYasM HapoOJOB,
npoxuBaronux B Poccuiickon @enepanuu.

JInuHocTHBIE pe3ybTaThl B cpepe OTHOLIEHUIT 00ydYarOIUXCH K 3aKOHY, FOCYIapcTBY U K
rPpakKIaHCKOMY O0ILIECTBY:

- IpaXXAaHCTBCHHOCTh, TIpaXAaHCKasd TIMO3UIUA AKTHBHOTO MW OTBCTCTBCHHOI'O YJICHA
poccHiickoro oOIIecTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE IpaBa M O0OS3aHHOCTH,
YBA)KAIOIIETO0 3aKOH M  MPaBOMOPSAOK, OCO3HAHHO MPUHHUMAIOLIETO  TPaJUIMOHHBIE
HallMOHAJIbHBIE U O0IleYeIOBEYECKHEe TIyMAaHUCTUYECKHE U JIeMOKpAaTU4YeCKHe LEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— TpU3HAHME HEOTYY)XJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ| 4YelOBEKa, KOTOpbIE
MMPpUHAJICIKAT KAXKIOMY OT POXIACHHA, TOTOBHOCTH K OCYIICCTBJIICHHIO COOCTBEHHBIX npas u
cB0OOJ 0Oe3 HapylleHHs MpaB U CBOOOJ JPYTUX JIHI, TOTOBHOCTh OTCTaUBaThb COOCTBEHHBIE
npaBa U cBOOOJIbI YEJIOBEKA U IpaKJaHHHA COTJIaCHO OOIIENpPU3HAHHBIM INPUHILIMIIAM U HOpMaM
MEXIyHapOJHOro Ipasa 1 B coorBeTcTBUM ¢ KoHcTuTynumeln Poccuiickoit denepanuu, npaBoBas
H MOJIUTHYCCKAA I'PaMOTHOCTD,

—  MHpPOBO33PEHHE, COOTBETCTBYIOUIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKu H
OOLIECTBEHHON MpaKTUKHU, OCHOBAaHHOE Ha JMajore KyJabTyp, a TakKe pa3IudHbIX GopM
0O0IIeCTBEHHOT'O CO3HAHUSI, 0CO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

— HUHTCpHUOpHU3aALNA HCHHOCTGI\/'I ACMOKpaTu 1 COHI/I&J’IBHOﬁ COIMAapHOCTHU, TOTOBHOCTb K
JIOTOBOPHOMY PETYJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE UM COLUAIBHON OpraHU3allly;

— TOTOBHOCTh OOYyYaroUMXCsd K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHSITHH pELIEHUH,
3aTpardBaloOIMX UX IpaBa M MHTEPECHl, B TOM 4YHCJIE B Pa3IMYHBIX (opMax OOIIECTBEHHOM
caMOOpraHu3aliy, CaMOYyIpPaBJIEHUs, OOLECTBEHHO 3HAYMMOM 1eATeIbHOCTH;

—  TIPUBEPKEHHOCTb HJESIM HHTEpHAIIMOHAIU3MA, JPYKObI, PAaBEHCTBA, B3aMMOIIOMOIIU
HApOa0B; BOCIIMTAHUEC YBAXKUTCIIBHOTO OTHOIICHUA K HAIMOHAJIbHOMY JOCT

—  OHUHCTBY JIIOJIeH, UX YyBCTBaM, PEIUTHO3HBIM YOCSKICHUSM;

— T'OTOBHOCTB O6y‘I&IOHIPIXC§I MIPOTUBOCTOATE HACOJIOTWH ISKCTPEMH3MA, HAMWOHAIN3MA,
KceHO(oOUH; KOPPYIIMH;, JAUCKPUMHUHAIMM 110 COLHUAIBHBIM, PEJIUTHO3HBIM, PpAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLMAJIbHBIM SIBJICHHUSM.



JInuHOCTHBIE pe3yJabTaThl B cpepe OTHOMIEHHIT 00y4aIOIIUXCS € OKPY/KAIMMMH JHOIbMH:

— HPABCTBEHHOE CO3HAaHME WU IIOBEJCHME Ha OCHOBE YCBOEHHsS OOIIEYETI0BEYECKUX
LIEHHOCTEH, TOJIEPAHTHOI'O CO3HAHMS U TMOBEAEHUS B IOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTH BECTU AMUAJIOT C APYTHUMH JFOABMH, IOCTUTATh B HEM B3aMMOIIOHUMAHHUs, HAXOIUTh
o01IMe LETU U COTPYAHUYATH IS UX JOCTUKECHMUS,

— TpUHATHE  TYMAaHUCTMYECKMX  ILIEHHOCTEH,  OCO3HaHHOE,  YBaXWUTEIbHOE U
J0OpOXKETaTeIbHOE OTHOILIEHHUE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

—  CIIOCOOHOCTH K CONEPEKUBAHUIO U POPMUPOBAHUE MMO3UTUBHOIO OTHOILEHUS K JIIOJAM, B
TOM YHCJE K JIMLAM C OIPaHUYEHHBIMH BO3MOXKHOCTSIMHM 37J0pOBbsl M MHBaluaM; OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3MUECKOMY M ICHXOJOIMYECKOMY 30POBBIO
JIpYTHX JIIO/IEH, YMEHHUE OKa3bIBaTh IIEPBYIO IOMOILIb;

— (opMHpOBaHUE BBIPAKEHHOW B IOBEJCHUHM HPABCTBEHHOW IMO3ULMH, B TOM 4YHCIE
CIOCOOHOCTH K CO3HATEJbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHHS M TOBEICHUS Ha
OCHOBE YCBOEHHS OOIIEUeIOBEUYECKUX LEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, JA0JIra,
CIPaBEIMBOCTH, MUJIOCEPIUS U IPYKEITIO0US);

— pa3BUTHE KOMIETEHIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, JETBMH MIIAJIIETO
BO3pacTa, B3pOCIBIMM B 0Opa3oBaTEJbHON,  OOLIECTBEHHO  IOJE3HOH,  y4ueOHO-
UCCIIEI0BATEIbCKON, POEKTHOM U APYTUX BUAAX NESATEIbHOCTH.

JInuHoCcTHBIE pe3yabTaThl B chpepe OTHOLIEHHI 00y4alOIMXCA K OKPYKAIOLIEeMy MHPY,
sKMBO PUPoO/eE, XYA0KECTBEHHOM KYyJIbTYype:

—  MHpPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPAa3BUTHS  HAayKW,
3HAYMMOCTH HAayKH, TOTOBHOCTb K Hay4YHO-TEXHHMYECKOMY TBOPYECTBY, BJIAJCHUE JOCTOBEPHOMI
uHpopMaLrell o0 MepeloBbIX JOCTH)KEHUSAX M OTKPBITHSAX MHUPOBOM M OTEUECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YyCTPONCTBE MUPA U OOIECTBA;

— TOTOBHOCTb U CHOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUHM BCEH JKU3HHU; CO3HATEIBHOE OTHOIICHHWE K HENpPEpHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEUIHOM NpodecCHoHaNbHOM U 00IIEeCTBEHHO e TeIbHOCTH;

— DKOJIOTMYEeCKas KyJIbTypa, OEpeXHOe OTHOIIEHHS K PpOJHOM 3emie, HpPUPOIHBIM
6orarctBam Poccun u Mupa; MOHMMaHHE BIUSHMS COLUAIBbHO-3KOHOMHYECKUX IMPOIECCOB Ha
COCTOSIHME TNPHUPOJHONM M COLMAIBHOW CpPENbl, OTBETCTBEHHOCTh 3a COCTOSHHME IIPUPOIHBIX
PECYPCOB; YMEHHUS U HABBIKM Pa3yMHOIO INPHUPOAOIOJIB30BAHUS, HETEPIHMOE OTHOIIEHHE K
JNEHCTBUAM, MPUHOCALIMM BpeA JKOJIOTUH; NPUOOpPETEHHE OIbITa 3KOJIOr0-HaIpPaBJIEHHON
JESTEIILHOCTH;

— DCTETHYECKOE OTHOIIEHUS K MHpPY, TOTOBHOCTb K JCTETHUECKOMY OO0YCTpONCTBY
COOCTBEHHOTO OBbITa.

JInuHoCTHBIE pe3yabTaThl B c(pepe OTHOMICHHIT 00y4alOIIUXCS K CeMbe U POANTEJISAM, B
TOM YHCJIe IOAr0TOBKA K CeMEHOM JKU3HM:

—  OTBETCTBEHHOE OTHOLICHUE K CO3JaHUI0 CEMBH HAa OCHOBE OCO3HAHHOIO IPUHATHUSA
IICHHOCTEH CEMEITHOM KH3HU,

— TIOJOXWTENbHBIM  00pa3 ceMbH, pOOUTENbCTBA (OTIOBCTBA W  MAaTEpUHCTBA),
WHTEPUOPpHU3aLUs TPALUIIMOHHBIX CEMEVHBIX [IEHHOCTEM.

JInyHOCTHBIE pe3ybTaThl B c(pepe OTHOLIEHHUS 00y4aroUuxcst K Tpyay, B cdepe
COLMATbHO-)KOHOMUYECKUX OTHOLICHMIA:

— yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP OymyIeil nmpodeccuu Kak MmyTh M CIIoco0 peann3aiuu COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

— TOTOBHOCTh OOyHarolmmxcs K TPYyAOBOM MNpodecCHOHATbHOM JesTeNbHOCTH Kak K
BO3MOXXHOCTH  Y4acTHsl B  pEIIEHUH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
oOlIeHalIMOHATBHBIX MPOOIeM;



—  TOTPeOHOCTh TPYAMTHCS, YBAKEHUE K TPYAY H JIIOJISIM TPYIa, TPYAOBBIM JOCTHKCHHSIM,
JO0OpPOCOBECTHOE, OTBETCTBCHHOE M TBOPYECKOE OTHOLICHHWE K pPa3HbIM BHUJAAM TPYAOBOH
NeSITeTbHOCTH,

— TOTOBHOCTh K €aMOOOCIY)KMBAaHHUIO, BKIIOYas OOy4YE€HHE W BBIINOJIHEHHE JIOMALIHUX
00s13aHHOCTEH.

JIuuHOCTHBIE pe3yJbTaThl B cepe GU3HIECKOTO0, IICHXO0JOTHYECKOT0, COHATBHOTO U
aKaJeMUYeCcKOoro 0J1arono/y4usi 00y4yarmmxcs:

—  ¢usnyeckoe, IMOIMOHATBHO-TICHXO0JIOTUIECKOE, COLIMAIIbHOE Onaromnoyune
o0yJaromuxcst B )KU3HU 00pa3oBaTEeIbHON OpraHW3alluy, OIIYIIEHUE JeTbMU 0€30MacHOCTH H
NICHXOJIOTHYECKOr0 KoM(popTa, HUHPOPMALMOHHON 0€301acHOCTH.

1.2. IlnaHupyeMble MeTanpeaMeTHbIE pe3ybTaThl
MeranpeameTHble pe3yabTaThl OCBOCHUS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl
IPEeJCTaBJICHbI TPEMS IPYyIIaMu YHUBEPCAIbHBIX Y4eOHbIX feiicTBuit (Y'Y /).

PeryasiTuBHble yHUBepPCaAJIbHbIE YUeOHbIE /1eiiCTBUSA
BbInyCKHUK HAY4YUTCSH:

—  CaMOCTOSITEJIBHO ONpPENEeNsATh IIeJIM, 3aJaBaTh MapaMeTpbl U KPUTEPHUHU, MO KOTOPHIM
MO>KHO OIPEIeINTh, YTO I[eJIb JOCTUTHYTA;

— OLOCHHNBATHh BO3MOKHBIC ITOCICACTBUA JOCTUKCHUA IIOCTaBJICHHOU e B ACATCIBHOCTH,
COOCTBEHHOM JKU3HM M JKU3HH OKPY’KAIOLIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKEHUSIX STUKU U
MOpaJiy;

— CcTaBUTh U (GOpPMYyIUPOBaThH COOCTBEHHBIE 3a/la4yll B 00Pa30BATEIbHON JEATEILHOCTH U
JKU3HCHHBIX CUTYalUAX;

— OIICHMBAaTh pEcypchbl, B TOM 4YHCIE BpeMs H JApyrue HeMarepHalbHbIE pPECypChI,
H€06XO[[I/IMI)IC JJI1 JOCTUXKCHUA IIOCTaBJICHHOU neiau,

— BbIOMpaTh TYyTh JOCTHXKEHHUS LeJH, IUIAHUPOBaTh pEIIeHHWE IOCTABJICHHBIX 3ajad,
ONTUMU3HPYA MATCPHUATIBHBIC 1 HCMATCPUAJTIBHBIC 3aTPAaThI;

—  OpraHu3oBbIBaTh J(PQPEKTUBHBII MOUCK PECYpCOB, HEOOXOMUMBIX [UISI JOCTHIKCHUS
IMOCTaBJICHHOM IICIIH;

—  COIIOCTaBJIATH MOJYUYEHHBIN pe3yJbTaT AEATEIbHOCTH C TOCTAaBICHHOM 3apaHee LeIbIO.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUS
BbinyckHUK HayuMTCs:

—  MCKaTh M HaXOJUTh 00OOILIEHHbBIE CIIOCOOBI PEeIIEHHs 3ajiay, B TOM YHUCIIE, OCYIIECTBIISATh
pa3BepHYThIl MH(GOPMALMOHHBIA MOWCK W CTaBUTh HA €ro OCHOBE HOBbIE (y4eOHblE U
MIO3HABATEJIbHBIE) 3a/1a4H;

— KpUTHMYECKH OLIEHUMBaTh U MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3ULUH,
pacro3HaBaTh U (UKCHUPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOUHUKAX;

—  HCIOJIB30BaTh Pa3IM4YHbIE MOJIEIIBHO-CXEMAaTHYECKUE CPEACTBA JUId IPEACTaBICHUS
CYLIECTBEHHBIX CBA3€M W OTHOUIEHMHM, a TakkKe MPOTHUBOPEYMH, BBIIBICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

—  HaxOJWUThb W MPUBOAUTH KPUTUYECKUE ApTyMEHTHI B OTHOIICHUU JIEHCTBUM U CYKICHHUU
JIPYroro; CHOKOMHO M pa3yMHO OTHOCHTHCS K KPUTHYECKUM 3aMEYaHHUSIM B OTHOIICHHH
COOCTBEHHOTO CY>KICHHUS, pACCMAaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJMTH 32 PaMKU y4eOHOro MpeAMeTa U OCYILECTBISATH IeJIEHANPaBICHHBIN MOUCK
BO3MOXKHOCTEH Il IIMPOKOTO MEPEeHOca CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpamBaTh MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAaHUUYECHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHMUS;

—  MEHSATh U YJEp>KUBATh Pa3HbIE MO3UIMH B T03HABATEIBHOMN JAESTEIbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBeEPCAJIbHbIE YUeOHbIe el CTBUS
BbInyCKHUK Hay4uTCH:
—  OCYIIECTBJISITH JEJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMH
(kax BHYTpH 0Opa30BaTebHOW OpraHM3alld, TaK U 3a ee MpejaeraMu), Noa0oupaTh MapTHEPOB



JUTSL JIEJIOBOW KOMMYHHKAIIUU UCXOMS M3 COOOpPaKEHHMH pe3yJIbTaTHBHOCTH B3aUMOICHUCTBUS, a
HE JIMYHBIX CHMHaTHﬁ;

— TIpU OCYIIECTBJIICHUH TPYIIOBON pabOTHI OBITh KaKk PYKOBOIWTENEM, TaK W WICHOM
KOMaH/bl B pPa3HbIX poJsiX (F€HEepaTop MJeH, KPUTHUK, UCIOJHUTEIND, BEICTYNAIONINM, SKCIEPT U
T.J1.);

—  KOOPIWMHHMPOBATH W BBHINOJHATH PAa0OTy B YCIOBUSX pEabHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- Pa3BCPHYTO, JIOTMYHO U TOYHO WH3JIaratb CBOIO TOYKY 3pPCHUA C HCIIOJb30BAHUCM
aJICKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH(DIMKTOTCHHBIE CHUTYallMM W TPEAOTBPAIIATh KOH(IUKTHI 10 HX
aKTUBHOW (ha3bl, BBICTpaMBaTh JCIOBYI0O W 0O0pa3oBaTEeIbHYIO KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OICHOYHBIX Cy)KIIGHHfI.

1.3. IIpenmeTHbIe pe3yJabTAThI:

B pe3yabrare uzy4enusi yueOHOro npeamMera « XuMush» Ha ypoBHe CpeHero oouero
o0pa3oBaHus:

BbinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS:

— packpbIBaThb Ha MpUMEpPax pojib XUMHUU B (POPMHPOBAHMH COBPEMEHHOM HAyYHOW KapTHHBI
MHUpa U B NPAKTHUYECKOW NEATEIbHOCTH YEIOBEKa, B3aMMOCBS3b MEXKIYy XUMHUEH U JIPYTUMU
CCTCCTBCHHBIMU HAyKaMU;

— WUTIOCTPUPOBATh HA MPUMEpaxX CTAHOBIIEHUE U HBOJIOLMIO OPTaHUYECKOM XMMHUU KaK HAyKU
Ha Pa3sjIMYHbIX UCTOPHUYCCKUX IFTAllaX €€ PAa3BUTHS,

— YCTaHaBJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHWMHYECKHUX
3JIEMEHTOB M MEPUOJANYECKUM U3MEHEHHUEM CBOMCTB XMMHMUYECKUX AJIEMEHTOB U UX COCAMHEHMI
B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOJIUYECKON CUCTEME;

— aHaJIM3UpOBaTh COCTaB, CTPOCHHME M CBOMCTBA BEIIECTB, MPUMEHSS IMOJIOKEHUS OCHOBHBIX
XUMHUYECKUX TEOpPHUI: XMMHUYECKOTO0 CTPOEHHUs OpraHuuYecKkux coequHeHuit A.M. bytieposa,
CTPOECHHUS aTOMa, XMMUYECKOU CBSA3H, SJEKTPOJUTUUECKON JUCCOIMAIMU KUCIOT U OCHOBAHMUIA;
YCTaHABJIMBATh IPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXIY CBOMCTBAMH BEIIECTBA U €r0 COCTaBOM
U CTPOEHHUEM;

— TPUMEHSATh MpaBUJa CHCTEMATHYECKOM MEXIYHAPOJHOM HOMEHKJIATypbl KakK CpelcTBa
pa3ianyeHus U UASHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

— COCTaBIIATh MOJICKYJISIPHBIE W CTPYKTYpHBbIE (DOPMYJIBI HEOPTAHMYECKUX W OPraHUYECKUX
BEIIECTB Kak HocutTele uHpopManmuu O CTPOGHUH BEIIECTBAa, €ro CBOWCTBAX W
MPUHAJICKHOCTH K OMPEICIICHHOMY KJIaCCy CO€IMHEHHUI;

— OOBACHATH MPUPOAY U CIIOCOOBI 00Pa30BaHUS XUMUYECKOW CBS3HM: KOBAICHTHOH (TIOJISPHOM,
HETOJISIPHOM ), MOHHOM, METANTHYECKON, BOJOPOJHON — C IETBI0 OMPEACNICHUS XUMUYECKOU
aKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (HU3UYECKHUE CBOWCTBA HEOPTAHMUYECKUX M OPraHUYECKHX BEIIECTB H
YCTaHABIMBATh 3aBHUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAILTUYECKON
pELIETKY;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B MU3MEHEHHM XUMHUUYECKHUX CBOMCTB ITPOCTBHIX BEILIECTB,
BOJIOPOJIHBIX COEAMHEHH, BBICIIIUX OKCUJIOB U TUJIPOKCHJIOB;

— NPUBOAUTH INPUMEPBl XUMHUYECKUX PEAKLIHM, PACKPBIBAIOIIUX XapaKTEPHbIE XHUMHUYECKUE
CBOWCTBa HEOPTraHMYECKUX M OPraHMYECKUX BEHIECTB H3YUYECHHBIX KJIACCOB C MEJIbI HX
uaeHTU(GHUKAINH U 00BICHEHUS 00JIaCTH IPUMEHEHUS;

— ONpENeNsaTh MEXAHU3M pPEaKIMU B 3aBUCUMOCTH OT YCJIOBUH TPOBEIACHUS PEAKIUU U
MIPOTHO3UPOBATHh BO3MOKHOCTh IPOTEKAaHU XUMUYECKUX PEAKIIMNA HA OCHOBE TUIIA XMMUYECKOU
CBSI3M M aKTUBHOCTH PEAareHTOB;

— YCTaHaBJIMBATb 3aBUCHUMOCTDH peaKHI/IOHHOI\/’I CIIOCOOHOCTH OpTraHUYCCKUX COG)II/IHCHI/Iﬁ oT
XapakTepa B3aMMHOTO BIIMSHHS aTOMOB B MOJIEKYJaX C I€IbI0 MPOTHO3HPOBAHHS MPOIYKTOB
peaKIum;



— YCTaHaBIMBAaTh 3aBHCHUMOCTb CKOPOCTH XMMHYECKOH pEaklUd M CMEIIEHUS XHUMHUYECKOTo
paBHOBECHsI OT pa3iIMYHBIX (PAKTOPOB C IEJBIO OIpPEICIICHUS] ONTUMAIBHBIX YCIOBHHA
IPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

— YCTaHaBIMBATh T'€HETUYECKYIO CBS3b MEXIY KIacCaMHd HEOPTraHMYECKHUX W OPTraHHMYeCKUX
BEIIECTB AJs1 OOOCHOBAHMS NPUHLUIHUAIBLHOW BO3MOXHOCTH IIOJIy4E€HHUS] HEOpPraHMYECKHX M
OpPraHUYeCKUX COCTMHEHHUN 3aJaHHOTO COCTAaBa U CTPOCHUS;

— oAOUPATh pPeareHThl, YCIOBUS U ONPEAEISATh IPOAYKThI PEaKLUi, T03BOJISIOLINX PEeaIn30BaTh
7a0opaToOpHble M TPOMBIIIJICHHBIE CIIOCOOBI MMOMYyYeHHs] BAKHEHIIMX HEOPraHUYECKUX M
OpPraHUYECKUX BELIECTB;

— OIpENENATh XapaKTep cpelnbl B pe3yibTaTe TUAPOJIN3a HEOPraHMYECKHMX M OpPraHHYeCKUX
BEIIECTB M IMPUBOJIUTH INPUMEPHl T'MIPOJIM3Aa BELIECTB B IOBCEJHEBHOM >KU3HU 4YEJIOBEKA,
OMOJIOTYECKNX OOMEHHBIX MPOLIECCAX U MPOMBIIIICHHOCTH;

— I[PUBOAMUTH  TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEakUuil B  NPUPOJE,
MPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATEIbHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE HCIIOJIb30BAHUE HEOPraHMYECKUX M OPraHUYECKHX BELIECTB U
UX PEaKLUi B IPOMBIIUIEHHOCTH H OBITY;

— BBIIOJHATh XMMHUYECKHH SKCIIEPUMEHT IO PACIO3HABAHUIO U MOJIyYEHUI0 HEOPIaHUYECKUX U
OpPraHUYECKUX BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAM COEJAMHEHHH, B COOTBETCTBHH C
IpaBWIaMU M IpueMaMu 0e30macHOM paboThl ¢ XMMHUYECKHMH BELIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM;

— MPOBOAMTH PACUYEThl Ha OCHOBE XMMHUYECKMX (OPMYJI U ypaBHEHHMH peakUuil: HaxOXJIEeHUE
MOJICKYJISIPHOM (HOPMYJIBI OPraHMYECKOTO BEIIECTBA IO €ro IMJIOTHOCTH M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WIM IO MPOIYKTaM CTrOpaHMs; pacdeThl MacCOBOM 10U
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJMYECTBA BEILECTBA)
IPOAYKTOB pEaKIMM, €CIM OJHO M3 BELIECTB JAaHO B M30bITKE (MMEET MPUMECH); pacdeThl
MaccoBOW WJIM OOBEMHOW JOJNM BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUYECKH BO3MOXKHOTO;
pacyeTsl TerIoBoro 3¢dexra peakuuu; pacyeTbl 0ObEMHBIX OTHOLICHUN Ia30B MPH XUMHUECKUX
peaKIusX; pacyeTsl Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIH OJHO W3
BEILIECTB JIaHO B BUJIE PACTBOpA C ONpPE/ICICHHOM MacCOBOM J0J1el paCTBOPEHHOI'O BEILLIECTBA;

— WCIIONIB30BaTh METOJbl HAyYHOTO TMO3HAHMS: aHAIIN3, CHHTE3, MOJEIMPOBAHUE XUMHUECKUX
IPOIIECCOB M SIBIEHUM — MpHM peleHUH Yy4eOHO-HCCIeNoBaTeNbCKUX 3aJad IO H3YYECHHUIO
CBOWCTB, CITOCOOOB TOJYYEHHUS M PACIIO3HABAHMS OPTaHUYECKHUX BEIECTB;

— BJAJCTh MNpaBWIaMH O€30MaCHOrO OOpalleHHUs C E€IAKUMH, TOPIOYMMU U TOKCHUYHBIMH
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU;

— OCYIIECTBJIATH IOUCK XMMHUYECKOM HWHGOpMAalMK 10 Ha3BaHUAM, WJEHTU(DUKaTOopam,
CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

— KPUTUYECKH OLIEHUWBATh M MHTEPIPETUPOBATh XMMUYECKYI0 MH(POPMAINIO, COJEPKAILIYIOCS B
COOOIICHUSAX CPENCTB MaccoBOW WHGoOpManuu, pecypcax MHTepHETa, HayYHO-TIOMYJISPHBIX
CTaThsAX C TOYKHU 3PEHHsI €CTECTBEHHO-HAyUYHOU KOPPEKTHOCTH B LIEJSX BBIABICHUS OIIMOOYHBIX
CyXJieHuit 1 popMupoBaHusi COOCTBEHHOM MO3HIIHNH;

— YCTaHaBIMBAaTh B3aMMOCBS3M MEXAy (GakTaMM W Teopued, NMPUUMHOM M CJIEJICTBHEM IpH
aHamm3e MPOOJNEMHBIX CUTyalluii ¥ OOOCHOBAHWM TPHHUMAEMBIX pEIICHWH Ha OCHOBE
XUMHUYECKUX 3HAHHIA;

— TPEICTaBIATh IYTH pEIICHUs TIOOATBHBIX MPOOJIEM, CTOSIIUX Iepell YeITOBEYECTBOM, H
NEPCHEKTUBHBIX HANPABICHUN Pa3BUTUS XUMHUYECKUX TEXHOJIOTHH, B TOM YHCIE TEXHOJOTUH
COBPEMEHHBIX MaTEpHAIIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO, BO30OOHOBIISIEMBIX MCTOYHUKOB
CBIPbs, NEPEPAOOTKU U YTHIIN3AIIUH TPOMBIIUIEHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK Ha YIJy0JeHHOM YPOBHE NMOJY4YUT BO3MOKHOCTh HAYUYHUTHCS:

— (1)OpMy.TII/Ip0BaTI) LEJIb UCCIIEA0OBAHMUSA, BBIABUI'aTh U IIPOBCPATH SKCIICPUMEHTAJIBHO THITIOTE3EI O
XUMHUYECKHX CBOMCTBAX BEILECTB HA OCHOBE MX COCTaBa U CTPOECHHUS, UX CIIOCOOHOCTH BCTYHATh
B XUMUYECKHE PEAKIIMH, O XapaKTepe U MPOIYKTaxX Pa3IMYHbIX XUMHUYECKUX PEAKLINN;

— CaMOCTOATENbHO IUJIAHUPOBATh U NMPOBOAUTH XUMHUYECKHE HKCHEPUMEHTHI C COONIIO/IEHUEM
paBuJl 6€30MacHOM paboTHI ¢ BEHIECTBAMU U J1a00PaTOPHBIM 000PYI0BaHHUEM;

— HHTEPIPETUPOBATh JAaHHBIE O COCTaBE M CTPOCHHM BEIIECTB, MOJYYEHHbIE C IOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKUX METOJIOB;



— OIMCBIBATH COCTOSHHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHUYECKUX
NpPEJCTAaBICHUNA O CTPOSHHHM aToMa Ui OOBSICHEHHUS pe3yJbTaTOB CHEKTPAIbHOTO aHaIN3a
BEILECTB;

— XapaKTepU30BaTh POJIb a30TOCOACPKALIUX IETEPOLMKINYECKUX COCIUHEHUM U HYKJIEHMHOBBIX
KHCJIOT KaK BaKHEHIINX OMOJIOrNYEeCKH aKTUBHBIX BEIIECTB;

— IIPOTHO3MPOBATb BO3MOYKHOCTb IIPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUH,
JeXKAaIlUX B OCHOBE IIPUPOAHBIX U IIPOU3BOACTBEHHBIX IIPOLIECCOB.

2) Coaepxxanue y4eOHOIro npeaMera XumMus Ha yriryojgeHHoM ypoBHe (204 yaca)



M3ydeHre XUMUH Ha YIIyOJIEHHOM ypOBHE MPEIIoyiaracT IOJIHOE OCBOCHUE 0a30BOTo Kypca
U BKJIIOYAET paACLIUPEHHUE MPEIAMETHBIX pE3yJIbTATOB U COACPKAHUA, OPUCHTUPOBAHHOE HA
HOATOTOBKY K TOCIEAyIomeMy npodeccHoHaIbHOMY 00pa30BaHUIO; Pa3BUTHE WHIMBUIYTbHBIX
CHOCOOHOCTEH 00ydJarommxcst myteM Oosiee TIy0oKOro, 4YeM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHHUSI OCHOB HAyK, CHCTEMATHYCCKUX 3HAHUIl; YMEHHE NPHUMCHSATH MOJIY4YCHHbIC
SHaHUA [JIA PCHICHHUA IIPAKTHUUYCCKHUX U y‘Ie6HO'I/ICCHeIIOBaT€JIBCKI/IX 3aJad B I/I3MCHCHHOI\/’I,
HECTAaH/JIAPTHOH CHUTyallMH; YMEHHE CHCTEMAaTH3HPOBAaTh W 0000MIATh MOJNYYCHHBIC 3HAHWUSL
M3yyeHue npeaMera Ha YriayOJCHHOM YpPOBHE IO3BOJISIET CHOPMUPOBATH Yy OOYYarOLIHXCSI
yYMEHHE aHAIW3UPOBaTh, IPOTHO3MPOBATh M OIEHHBAaTh C IO3HLUH  SKOJOTHYECKOIl
0€30MacHOCTH MOCIIEICTBUS OBITOBOI M MIPOM3BOACTBCHHOMW JCATEIILHOCTH YEIOBEKA, CBA3aHHOM
C MOJyYeHUEM, IPUMECHEHUEM U [IepepadOTKOM BEIIECTB.
N3yuenne mnpeamera «XuMus» B YacTd (GOPMHPOBAaHUS y OOYyYaIOIMIMXCS HAYYHOTO
MHPOBO33PCHHSI, OCBOCHUs OOLICHAYYHBIX METOJOB IIO3HAHHS, a TaKXkKe IPaKTHYECKOrO
IIPUMEHEHHUS HAay4YHbIX 3HAHUH OCHOBAHO HA MEXIIPEIMETHBIX CBS3SIX C IpeaMeTamMu oOyacTeit
€CTECTBCHHBIX, MATEMATHUECKUX M TYMaHUTapHBIX HAYK.

10 xaacc (102 yaca)

Yri1y01eHHbBIH YPOBEHb

OcHoBbl opranuyveckoii xumuu (102 yaca)

[losiBneHne MU pa3BUTUE OPraHMYECKOM XMMHUHU Kak Haykd. [IpeaMer opraHMyecKkod XUMUMU.
MecTo M 3HayeHHE OPraHUYECKOW XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XUMUYECKOE CTPOCHHE KaK TMOPSAJOK COCIUHEHUS AaTOMOB B MOJIEKYJIE COIJIaCHO UX
BAJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHYECKOTO CTPOCHHUS OpPraHUuYeCKUX
coenquHeHuil A.M. byrtnepoBa. YriepoJHblil cKelleT OpraHMYecKod MoJiekynbl. KpaTHOCTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOEHHUS MOJIEKYII.
N3omepust u uzomepsl. [lonstue o ¢yHKMoHampHOW rpynme. [IpuHIMOBI KiaccHpUKauu
OpraHMYECKUX COeAMHEeHMH. MexXIyHapoaHas HOMEHKJIATypa W MPUHIUIBI 00pa30BaHUS
Ha3BAHUN OPraHUYECKUX COCTUHECHUM.

Knaccudpukanms ©u  OCOOCHHOCTH  OpraHMYECKHUX  peakiuil. PeaklnnoHHBIE LEHTPHI.
[TepBoHavaIbHBIE TOHATHS O TUMAX U MEXAHU3MaX OPraHUYECKUX peakui. ' OMOIUTHYECKUH U
TeTepOIMTUYECKUIT pPa3pblB KOBAJCHTHONM XMMHYECKOH cBsizu. CBOOOMHOPATUKATBHBIA U
WOHHBIN MeXaHU3MbI peakiuu. [lonstre o Hykiaeoduie u saeKTpoduie.

AnKaHbl. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI MeTaHa. SP3-THOpHAN3aIus
opbutaneit aromoB yriuepoga. [omomoruueckuid psg u obmas ¢opmylna  alKaHOB.
CuctemaTrdeckasi HOMEHKIIATypa ajJKaHOB U PAJUKaJIOB.

N3omepus yriepogHoro ckenera. @usnyeckre CBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH M3MEHEHUS
(Gu3HUYEeCKUX CBOMCTB. XUMHUYECKHE CBOWCTBA AJIKAHOB: TAJIOTEHHPOBAHME, IETHAPHUPOBAHUE,
TEPMHUECKOE PA3JI0KEHHE, KPEKUHI KaK CIOCOOBI TMOMY4YeHHs] BaKHEUIINX COEAMHEHUN B
OpraHWYEeCKOM CHHTe3e. ['OpeHue ajaKkaHOB KaK OJMH W3 OCHOBHBIX HCTOYHHMKOB TeIJla B
MPOMBINIJICHHOCTH U OBITY. M30Mepu3alius Kak croco0 MOJy4eHUs BBICOKOCOPTHOTO OEH3HHA.
MexaHusM peaknuu CBOOOAHOpaIUKaIbHOTO 3amemieHus. [lomyuenue ankaHoB. Peakius
Bropua. Haxoxaenue B mpupojie ¥ NpUMEHEHHUE aJIKaHOB.

[uxnoankanel. CTpoeHHe MOJEKyn MHKIoamkaHoB. OOmas Gopmyia IUKIOATKAHOB.
Howmenknarypa  mukimoankaHoB.  M3oMepusi — LMKIOAJIKaHOB:  YIJIEPOJAHOIO  CKeJeTa,
MEXKJIaCCOBasi, MPOCTpaHCTBeHHAs (yuc-mpanc-uzomepus). Crnernuduka CBOMCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeuHeHns U paAuKaIbHOTO 3aMEILEHHUS.

AJKeHBI. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSCHUE MOJICKYJIbI STHIICHA. SP2-THOPHIN3AIIHS
opOuTaneit atoMmoB yriaepoza. [1- u [J-cBs3u. ['omonorudeckuii psin u odmas Gopmyra alrkeHOB.
Homenknarypa ankeHoB. M3omepus alIKeHOB: YTJIEPOJHOTO CKEJeTa, TOJOXKEHHUS KpaTHON
CBsI3HM, MPOCTPAHCTBEHHAs (yuc-mpanc-u3oMepusi), MexknaccoBas. DU3NYECKHE CBOWCTBA
alKkeHoB.  Peaknum  97eKTpOPUIBHOTO  TPHUCOCAWHEHMS  KaK  CIOCO0  TOJyYCHHS
(YHKIIMOHATBHBIX MPOU3BOJHBIX YIiIeBOa0opo0B. [IpaBuino MapKOBHHKOBA, €ro 3JIEKTPOHHOE
o0ocHoBaHue. Peaknuu okucieHus u nonuMepusanuu. [lonuaTHiieH Kak KPYMHOTOHHAXHBIN



NPOIYKT XUMHUYECKOTO MPOU3BOACTBA. [IpoMbInuIeHHbIe U 1Tab0paTOpHBIE CIIOCOOBI MOTYYEHHS
ankeHoB. [Ipasuno 3auyesa. IlpuMeHeHne alKkeHOB.

Anxanuensl. Knaccudukanus ankaaueHOB IO B3aUMHOMY PAacIlOJIOKEHUIO KPaTHBIX CBS3EH B
Mojekyje. OcoO€HHOCTH 3JEKTPOHHOTO M IPOCTPAHCTBEHHOTO CTPOEHUS COIPSKEHHBIX
ankagueHoB. OOmast ¢opmyna ankaaueHoB. HoMmeHkiaTypa M M30Mepusl  aJKaJUCHOB.
@usnyeckue CBOMCTBA  ANKAaJUEHOB. XHUMHUYECKHE CBOMCTBA  alKaJUEHOB: PEAKUUU
npucoeANHEeHNs (THAPUPOBAaHKE, TaJOT€HUPOBAHUE), TOpeHUs U noauMmepusanuu. Bxmang C.B.
JleGeneBa B IOJYyYeHME CHUHTETMYECKOTO Kaydyka. Bynkanuzanus kaydyka. Pesuna.
MHoroo0pa3ue BHUJOB CHUHTETUYECKHMX KaydyyKOB, UX CBOWCTBa M NpumMeHeHue. Ilomyuenue
aJIKaJINCHOB.

AnKHHBL. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl —aleTuiaeHa.  Sp-
rulOpuau3anys opouTaneit aromoB yriepoaa. ['omonorunueckuii psa u obmmas Gopmyia aTKUHOB.
Homenknarypa. M3omepus: yriiepogHOro cKelyera, MOJI0XKEHUST KPaTHOM CBS3H, MEXKIACCOBAs.
®Pu3nuecKue CBOMCTBA AIKMHOB. XMMUYECKHUE CBOMCTBA aJIKMHOB: PEAKLUU IIPUCOCIUHEHMS KaK
croco0 MoJyyeHHsl OJIMMEPOB U JIPYTUX MOJIE3HBIX NPOAYKTOB. Peaxkyuu 3amewenus. I'openue
aleTUJICHA KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUIsl CBAPKM U PE3KU METAJUIOB.
[Tonyyenue aneruieHa NUpPoOIU30M MeTaHa U KapOuAHBIM MeToJJoM. [IpuMeHnenue aneTuieHa.

Apenbl. Ucmopusi omxpvimusi 6enzona. COBpEeMEHHBIE TNPEJICTaBICHUS 00 3JEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTPOCHHMH OcH3o0ia. lM3oMmepuss M HOMEHKIATypa TOMOJIOIOB O€H30IIa.
Obmas ¢dopmyna apeHoB. dusnyeckue cBoicTBa OeH3oia. XMMHUYECKHE CBOWCTBa OeH307a:
peakuuu AJICKTPO(UIBHOTO 3aMelleHus (HUTpPOBaHWE, TaIOTCHUPOBAaHMWE) KaK CIoco0
NOJYYCHHUST XUMHUYECKUX CPEJICTB 3allUThl PACTECHHI; NPUCOCAMHEHUS (TUIPUPOBAHHE,
raJIOTCHUPOBAHKE) KaK JJOKA3aTeIbCTBO HEMPEACILHOTO XapakTepa OcH3oia. Peakius ropeHus.
[Tonyyenue 6eH3zoma. OcobeHHOCMU XUMUYECKUX C80UCME moIyod. B3anMHOe BIHSHUAE aTOMOB
B MoJIeKyne Toiryona. Opuenmayuonnvle 3¢hghexmol 3amecmumeneu. [IpuMEHEHHE TOMOJIOTOB
OeH30:a.

Cruptel. Knnaccuguxkanysi, HoMeHKIaTypa coupToB. ['omonorndyeckuil psjg u obmas popmyna
NpeaACIbHBIX OJHOATOMHBIX  CIIMPTOB. I/I?,OMepI/ISI. dum3nyeckue CBOMCTBA NpeaciabHbBIX
OJTHOATOMHBIX CIIUPTOB. BogopoaHas cBA3b MEXIYy MOJEKYJIaMU U €€ BIUsSHUE Ha (pU3NUECKue
CBOIcTBa cHIUPTOB. XHMHUYECKHME CBOWMCTBA: B3aUMOJICHCTBHME C HAaTpUEM Kak CIocod
YCTAHOBJICHHUSI HAIWYMS TUIPOKCOTPYMIBI, C TajJlor€HOBOAOPOJAMH KaK CIOCO0 MOIydeHHUs
paCTBOpHTGHGfI, BHYTPpH- U MCKMOJICKYJISIpHAad ACruapaTanus. PeaKum[ ropCHHA: CIIHUPTHI KaK
tomuBo. IlomydyeHuwe »dTaHonma: peakuuss OpOKEHHWsl TJIOKO3bl, THUApaTalys OSTHIICHA.
[IpumeneHne MmertaHona W dTaHosa. (DU3MOIOrMYECKOe AECHCTBHE METAaHOJA M OTaHOJA Ha
OpraHM3M 4YEJIOBEKA. OTWICHIVIMKOJIb W TJIMLEPUH Kak NPEICTABUTENN IPEACIbHBIX
MHOTI'OAaTOMHBIX CIIUPTOB. KauecTBennas pCaKkirga Ha MHOTOATOMHBIC CITMPTBI U €€ IPUMCHCHUC
JUIS PACIIO3HABaHU TIIULEPUHA B COCTaBE KOCMETUYECKUX CPEACTB. IIpakTuyeckoe npumeHeHue
STUJICHTJIMKOJIA U TJIMLECPHUHA.

®enon. CrpoeHue Monekyiabl ¢eHona. B3aumHoe BiusHHE aTOMOB B MoJeKyje (eHoua.
dusnueckue cBoiicTBa (eHona. XUMHUYECKHE CBOWMCTBA (pPEeakIMHU C HAaTpUEM, THIPOKCHUIOM
Hatpusi, opomom). [Tonyuenue dhenona. [Ipumenenne penona.

Anpneruapl W KeToHbl. Knaccudukarus anpaerugoB W KeToHOB. CTpoeHHE TpeneIbHBIX
QNBJIETUIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOEHHE KapOOHHIBHOW TPYIIIHL
['omonornyeckuit psia, oOuiast popMyiia, HOMEHKIIATypa U U30MEpUsl MPEAETbHBIX albJETH/I0B.
®u3nueckue CBOMCTBA TMpPENCNbHBIX aJbJAETUJIOB. XHUMHUECKHE CBOMCTBA MpEACIbHBIX
aJbBJACTUIOB. THUIPUPOBAHME, KAYECTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO Tpymnmy (peakius
«cepedpsHOTO 3epKana», B3aumozeicTBue ¢ ruapokcuaoM meau (II)) m ux mpumeHeHuwe amis
OOHapyXeHUsI TPENEIbHBIX aJIbJCTUIOB B IPOMBIIUICHHBIX CTOYHBIX Bojax. [lomyuenue
MpeeNbHBIX AbJETHIOB: OKUCICHHUE CIUPTOB, TUipartanus anetwieHa (peakmus Kydeposa).
Tokcuunocth ampaerunoB. I[IpuMeHnenune ¢dopmanpaeruaa W amnetaabaeruaa. AIETOH Kak



MpeACTaBUTENh KeTOHOB. CTpoeHHE MOJIEKYJNbl areroHa. OCOOCHHOCTH pEaKIMM OKHUCICHHS
aueroHa. [IpumeHeHne aneToHa.

KapOonoBeie kucnotsl. Knaccuduxanus u HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHue
IpE/IEIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOU rpymnmbl. ['oMomorudeckuii psi u odmiast popmysia npeneinbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PU3NUecKre CBONCTBA MPEEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT.
XUMHYECKUE CBOWCTBA TMPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakuuu ¢
MeTaJlJIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAHUSAMH U COJISIMH) KaK IOJITBEP)KICHUE CXOJCTBA C
HEOPraHMYECKUMH KHUCIOoTaMHu. Peakuus »srtepudukanmm u ee obpatuMocts. BrusHue
3aMeCcTHTENel B YIJICBOAOPOIHOM pajJuKane Ha CHIIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMHYECKHX CBOMCTB MypaBbUHOW KHUCIOTHL. [lomydeHue mpeaenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE QJIKaHOB, AaJKCHOB, IEPBHYHBIX CIIMPTOB, AJIBICTHJIOB.
Baxwneiimme mnpenctaBUTeNM KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCyCcHass W OCH30MHas.
Beicime mpenenbHbIE W HENpeJelbHbIE KapOOHOBBIE KHCIOTBL. Onmuueckas u3omepus.
Acummempuuecxuti amom yenepooa. llpumeHeHne KapOOHOBBIX KHCIIOT.

Crnoxnble >¢gupsl u xupbl. CTpoeHHE M HOMEHKIIATypa CIOXKHBIX 3(upoB. MexkiaccoBas
U30MepHsl ¢ KapOOHOBBIMU KHcaoTaMH. CriocoObl MoydeHus clloKHbIX 3¢upoB. OOpatuMocTh
peakiuu stepudukanuu. IlpumMeHeHne CIOXHBIX 3(QUPOB B NHIIEBOW H TappIOMEpHOM
OPOMBIIIICHHOCTH. JKHUpBI KaK CII0KHbIE 3(UpPbI IIHLEPUHA M BBICIIUX KAPOOHOBBIX KHUCIOT.
PacturenbHble M JKMBOTHBIE JKHPBI, UX cocTaB. PU3MUYECKHE CBOWCTBA JKUPOB. XUMHUYECKHE
CBOWCTBA HUPOB: I'MJIPUPOBAHUE, OKHCIEHHE. [MIPONN3 WIM OMBUIEHHE XHPOB KaK CHOCo0
IIPOMBIIIIEHHOTO TIOJIYYEHHS COoJIel BBICIIMX KapOOHOBBIX KuCIOT. [Ipumenenue xupos. Mpuia
KaK COJIM BBICIINX KApOOHOBBIX KUCJIOT. MorolI1e CBOWCTBA MbLIA.

Vraesoasl. Knaccugukanus yriaeBogos. dusndeckue CBONCTBA M HAXOXKIEHHE YIJIEBOJOB B
npupoze. [oKo3a Kak anbIeruJoCIupT. XUMHUYECKHE CBOWCTBA TIIOKO3BI: ayuiuposaHue,
AIKUIUpOosanue, CIMPTOBOE U MOJIOYHOKHCIIOE OpoXkeHHe. DKCIIepUMEHTaIbHbIE JOKAa3aTeIbCTBA
HAJIMYHS alibJICTHIHOW W CIIUPTOBBIX TPYIN B rimoko3e. [lomydeHne riroko3sl. Ppykmosa Kax
uzomep anokosvl. Puboza u odeszoxcupubdosa. Baxuelmue aucaxapuipl (caxaposa, J1akmosd,
Manbmosa), nX CTpoeHue u (usndeckne cBoicTBa. 'maponn3 caxapossl, I1aKmossl, MaabMO3bL.
Kpaxman u nemmonoza kKak OMOJIOTHYECKHE MOJIMMEpbl. XUMHUYECKHE CBOICTBa Kpaxmala
(TUApONM3, KAaYeCTBEHHAsI PEaKIHsi C HOJOM Ha Kpaxmal U ee MPUMEHEHHUE Il OOHapyKeHUs
KpaxmaJjia B IPOAYyKTaxX MUTaHUs). XMMUYECKHE CBOMCTBA LEJIIIOJIO3bl: THIPOIN3, 00pa3oBaHHe
CIOKHBIX 3¢upoB. [IpuMenenne u Omonornyeckas poyib yriieBonoB. OKHCIIEHUE YTIIEBOIOB —
UCTOYHUK SHEPIUU KMUBBIX OpraHu3MoB. [IoHSATHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha Ipumepe
aIleTaTHOTO BOJIOKHA.

WnenTudukanyss OpraHudeckux coequHeHud. ['‘eHeTHueckas CBA3b MeXIy KlaccaMu
OPraHUYECKUX COCTUHECHUM.

Awmunbl. [lepBuuHble, BTOpUYHBIC, TpPEeTHUHbIE aMHHBL. Kiaccudukamus amMUHOB IO THILY
YIJIEBOJOPOAHOTO  paJuKala M YUCIYy AaMUHOTPYONI B  MOJEKyJle. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MPEAECTbHBIX aMUHOB. PU3NYECKUE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHUS: PEAKIUU C BOAOW, KuUcIoTamu. Peakinus ropeHus. AHWIMH Kak
MPEACTaBUTENh apOMATHYECKUX aMUHOB. CTpoeHue aHmiInHA. [IpuauHbl ocaabieHnss OCHOBHBIX
CBOVCTB aHWJIMHA B CPABHEHUM C aMUHAMHU MPEAEITBHOIO psiia. XMMHUYECKHE CBOMCTBA aHUJIMHA:
B3aUMOJICICTBHE C KHCIOTaMH, OpOMHOW BOAOW, okucieHue. I[lomydyeHue aMHUHOB
AJKWIMPOBAHUEM aMMHAKAa U BOCCTAHOBJIEHUEM HUTPOIIPOU3BOAHBIX YIJIIEBOAOPOIOB. Peakius
3unuHa. [Ippumenenre aMiuHOB B (papMarieBTUIECKON MTPOMBIIUICHHOCTUH. AHUIUH KAK Cbipbe O
npou3eo0cmea aHunuHo8vlx kpacumeneu. Cunmeswl Ha OCHO8e AHUIUHA.

AmuHOKHCHOTH U Oenku. CoctaB 1 HOMeHKIaTypa. CTpoeHue aMUHOKUCIOT. ['oMonornueckuii
PAI IPENENbHBIX aMHUHOKUCIIOT. M30Mmepus npedenvhvix amunokuciom. OU3nUecKue CBOWCTBA
MpelenbHBIX aAMUHOKHUCIOT. AMHHOKHCIOTHI Kak aM(pOTepHble OpPraHUYECKHUE COCIUHEHUS.
Cunare3 nentuaoB. [lemtumHas cBs3b. buosiormueckoe 3HayeHWE a-aMHUHOKHCIOT. OOnactu



NPUMEHEHHS aMUHOKHCIIOT. benku kak nmpupoansie Ouononumepsl. COCTaB U CTPOCHUE OEITKOB.
OcHosHble amuHoKUciomsl, obpasyiowue 6enku. XUMHUECKUE CBOHCTBA OEJIKOB: THAPOIH3,
JieHaTypalus, KauyecTBEHHbIC (IBETHBIC) peakiuu Ha Oenku. [IpeBpamienus OeTKOB NMUIK B
opranusMe. buonornyeckue GyHKIMU OETKOB. JJocmudicenuss 6 uzyueHuu cmpoeHus u cunmesa
benxos.

A3oTcozepkale TeTePOIUKINYECKUEe coeauHeHus. [luppon W TUPHAMH: SJIEKTPOHHOE
CTpPOCHHE, apOMaTHYEeCKUH XapakTep, pa3udyhe B MPOSBICHUU OCHOBHBIX CBOWCTB.
HyxenHoBbIe KUCTOTHI: cOCTaB M cTpoeHue. CTpoeHue

HykineotunoB. CocrtaB HykieuHoBblX kucioT (AHK, PHK). Ponb HyK/IEMHOBBIX KHUCIOT B
KU3HEACITSIPHOCTH OPTaHU3MOB.

Bricokomornekymnspabie coenuHeHrs. OCHOBHBIC TIOHATHS BBICOKOMOJIEKYJISIPHBIX COCIUHEHU:
MOHOMEp, TIOJIMMEpP, CTPYKTYpHOE 3BEHO, CTEMEeHb NojJuMepusanuu. Kraccudukarus
nonuMepoB. OCHOBHBIE CIOCOOBI TOJNYYEHHUsI BBICOKOMOJIEKYJISIPHBIX COCAMHCHHM: PEaKIuu
MOJIMMEPU3AlMd U ToJIMKOHAeHcanuu. CTpoeHHe W CTPYKTypa IOJIMMEPOB. 3aBUCUMOCTh
CBOICTB MOJUMEPOB OT CTPOSHUS MOJIEKYJ. TepMOIIacTUYHBIC U TEPMOPEAKTHUBHBIC MTOJIMMEPHI.
Ilposoosiwue  opeanuueckue  noaumepvl. Komnosumuvie mamepuanvi.  Ilepcnexkmugol
UCNONIBL306aAHUSL  KOMNO3UMHbIX mamepuanog. Knaccudukanuss BojdokoH. CHUHTETHUYECKHE
BoslokHa. [lomuadupHble ¥ MoMMaMUIHBIC BOJIOKHA, WX CTpOEHHE, CBOMCTBa. IIpakThueckoe
WCIIOJIb30BaHUE BOJIOKOH. Cunmemuyeckue nieHKu: U3onsayus OJisl npoeo0oos, MemMopaHvl 0ns
OnpecHeHUs 800vl, 3aujumHble NIeHKU O] a8Mmomoouel, nIacmvipu, Xupypeuieckue nossa3Ku.
Hoevle mexnonozuu oanvHetiue2o cogepuleHcmeosansi ROIUMEPHLIX MAMePUaos.

11 kaace (102 yaca)
Yri1y01eHHbBIH YPOBEHb

Teopernueckue 0CHOBbI XuMuH (54 yaca)

Crpoenue BemectBa. CoBpeMeHHast MOJIEIb CTpOeHUs aroma. Jlyannsm anekTpoHa. Keanmoegvie
yycna. Pacnipenenenne 3JIeKTPOHOB 110 SHEPTE€TUYECKUM YPOBHSIM B COOTBETCTBUU C MPUHIIUIIOM
HalMEHbIIEH SHepruM, npaBuioM XyHaa M npuHuunom Ilaymu. OcoGeHHOCTH CTpOEHUs
OSHEPreTUYECKNX YpPOBHEH aToMoB d-2JIEMEHTOB. OJIEKTPOHHAs KOHQUTYypalus aToma.
Knaccudukaiyss XMMHUYECKAX 3JIEMEHTOB (s-, P-, d-anemeHTsl). OCHOBHOE W BO30YXKICHHbBIC
COCTOSIHUSI aTOMOB. BaneHTHble anekTpoHbl. [lepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
HA.N. Menneneea. @usnueckuit cMoica Ilepuognueckoro 3axkona /[.M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB 3JIEMEHTOB M UX COECJUHEHHH IO Mepuo/iaM U TPpYIIaM.
MupoBo3z3peHdueckoe U HayyHoe 3HaueHue [lepumommueckoro 3akona JI.MI. Menneneesa.
IIpoenosvl /].U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DJIEMEHMO8.

ONEKTPOHHAs MPUPOJA XUMMHUYECKON CBA3HM. DJIEKTPOOTPULIATENbHOCTh. KOBaneHTHas CBs3b, €€
Pa3HOBUIHOCTU U MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIH M JOHOPHO-aKUEeNnTOpHBINH). MoHHas
CBs3b. MeTannnueckas cBsi3b. BogopoaHas cBsi3b. Meocmonekynsiphvie 63aumo0eticmeus.
Kpucrannumueckue u amop¢Hble BemiecTBa. THUIBI KPUCTAIUIMUECKUX pEIIETOK (aToMHad,
MOJIEKYJISIpHas, HOHHAsI, METaJUInYecKast). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIIA
KpUCTaJIIM4ecKor pemeTku. [Ipuanabsl MHOrooOpasus BemiecTB. COBpeMEHHbIE MPeACTaBIECHUS
0 CTPOCHUU TBEPABIX, )KUIKUX U Ta3000pa3HBIX BELIECTB. JKuOKUe KPUCMAILbL.

Xumuyeckue peakiuu. ['oMoreHHble u rereporeHHble peakiuu. CKOpPOCTh peaklud, ee
3aBHCUMOCTh OT pAa3JIMYHbIX (HAaKTOPOB: MPHUPOJBI PEArupyIOMIUX BEIIECTB, KOHIEHTPAIUU
pearupymomux BellecTB, Temmeparypsl (mpaBwio Bant-I'odda), mmomann peakunoHHON
MOBEPXHOCTH, HAJIWYMSA KaTalu3aTopa. OHEPIUsl aKTUBALUUHU. AKMUSUPOBAHHbIU KOMNJIEKC.
Karanuzatops! 1 karanus. Pojib kaTann3atopoB B IpUpoO/ie U MPOMBIIIIEHHOM ITPOU3BOJICTBE.
Ionamue 06 sumanvnuu u 3umponuu. IHepeus [udb6ca. 3akoH I'ecca u crneacTBUS U3 HETO.
TemoBeie 3¢ ¢dekThl XuMuyeckux peakiuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh
peakuuii. XuMmuuyeckoe paBHOBecHe. (CMelIeHME XMMHYECKOIO pPaBHOBECUS IIOJ JIEHCTBUEM
pa3iauuHbIX (AKTOPOB: KOHIIEHTpPAIlMM PEareéHTOB WM MPOAYKTOB pPEaKIUH, IaBJICHUS,
TeMneparypsl. Pojib cMeleHus: paBHOBECUS B TEXHOJIOTHUECKUX MPOLIECCAX.



Hucnepcubie cucteMbl. Konnououvle cucmemsi. VICTHHHBIE pacTBOpHL. PacTBOpeHHE Kak
¢busnko-xummuueckuit mporecc. CrnocoObl BRIpaXKeHUS KOHIIEHTPALUK PACTBOPOB: MacCOBAsl OIS
pPacTBOPEHHOI'O BEIIECTBA, MOJAAPHAA U MOJANbHAA KOoHyewmpayuu. Tump pacmeopa u
MumpoeaHue.

Peakuuu B pactBopax anekTponuToB. KauecTBeHHbIE peakiuyi Ha MOHBI B pacTBope. KucinorHo-
OCHOBHBIC B3aMMOJICHCTBHA B pacTtBopax. AmdorepHOCTh. HoHuHOe npouszsedeHue 600bi.
Booopoonwvui  noxazameno (pH) pacmeopa. T'mnponus cojed. 3Ha4YeHHME THUAPOIU3A B
Omonornvecknx 0OMEHHBIX Tporeccax. [[puMeHeHue rupor3a B MPOMBIILICHHOCTH.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU B MPUPOJE, NMPOU3BOJICTBEHHBIX MpOIEcCax U
KU3ZHEJCATEIIBHOCTH OPraHu3MoB. OKUCAUMENbHO-80CCMAHOBUMENbHBIY NOMEHYUAL Cpeobl.
Juaepamma Ilyp6s. TloBeneHue BeIIECTB B Cpelax C pa3HbIM 3HadeHueM pH. Mertoms
AIIEKTPOHHOTO U 91eKMPOHHO-UOHHO20 ©OanaHca. [ anbpBaHWYECKUH 3IeMEHT. XHUMHUYECKHe
UCTOYHHKU TOKa. Cmanoapmuwviii 6000poOHbIltl d1ekmpod. CmanoapmHbulil  31eKMpPOoOHbl
nomenyuan cucmemvl. Pao cmanoapmmubix 21eKmpooHvix nomenyuanos. Hanpaenenue
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX peakyuli. IIEKTPOJIU3 PacTBOPOB U PACIUIaBOB COJICH.
[TpakTHYeckoe TPUMEHEHUE JJICKTPOJIM3a JUIsl TOJTYYCHHS INEIOYHBIX, IMEIOYHO3EMETbHBIX
METaJIJIOB U amtoMuHusA. Koppo3usi MeTayioB: BUIbI KOPPO3HH, CIIOCOOBI 3alUTHl METAIJIOB OT
KOPPO3HHU.

OcHoBbI Heopraunnueckoii xumuu (38 yacon)

Ob6mas xapakrepuctuka 3rneMeHToB [A—IlIIA-rpynn. Okcuabl U NEpOKCUABl HATPUS U Kallus.
Pacno3naBanne katmoHoB Hatpusi W Kanus. Conu HATpusi, Kaius, KajublUs ¥ MarHus, UX
3HAYEHUE B MNPUPOJAE U JKU3HU YelloBeKa. JKecmkocmb 600bI U CHOCOObI ee yCmpaHeHus.
Komnnexcnuvle coeounenus antomunus. Anomocunukamel.

Metamnst IB-VIIB-rpynn (Menp, UMHK, XpoMm, Maprasen). OcoOEHHOCTH CTPOEHHUS aTOMOB.
OOmme ¢usnvyeckne M xuMmMuueckue cpoiictBa. [lomyyenne u mnpumenenue. OKcUmbl U
THJIPOKCUIBl 3THUX METAJJIOB, 3aBHUCHUMOCTb HMX CBOMCTB OT CTENEHHM OKUCJICHHUS 3JIEMEHTA.
Baxneiimue conu. OkuciuTenbHbIE CBOMCTBA COJEH XpoMa M MapraHiia B BBICHIEH CTENEHU
okucneHust. KomnaexcHvie coeOunenus xpoma.

OO6mas xapaxkTepuctuka 31eMeHToB [VA-rpynnbl. CBoOHCTBa, NOMyUYE€HUE U MPUMEHEHHUE YIJIS.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHOH IPOMBIIUIEHHOCTH. AKTHUBUPOBAHHBIM yroyb Kak
aacopOentT. Hanocmpykmypol. Muposvie 0ocmudicenus 6 obaacmu co30anusi HAHOMAMepUaios.
OnexmponHoe cmpoeHue MONeKyavl yeapHozo 2asa. Ilomyyenue u npumenenue y2apHozo 2asd.
buonornueckoe neiictBue yrapHuoro raza. KapOuasl kanbius, amroMAHus U keneza. KapOooHatsl
U TuIpokapOoHatTel. Kpyzoeopom yenepoda 6 ocueoii u Hedxicusol npupode. KadecTBeHHas
peakmusi Ha KapOoHaT-wOH. (DU3MUECKWE M XHMHUYECKHe CBOWCTBa KpeMHHS. CHIIaHBl H
cunuuabl. Oxeun kpemuus (IV). KpemHueBbie Kuciotsl U ux coiu. CHIMKaTHbIE MUHEPAJIbl —
OCHOBA 3€MHOH KOPBI.

OOmast xapakTepucTuka 31aeMeHToB VA-rpynnbsl. Hutpuael. KadecTBeHHas peakiust Ha HMOH
aMMOHHS. A30THasi KHCJIOTa KaK OKHCIHTENb. HUTpaTel, WX (U3NYECKHEe M XUMHYECKHE
cBo¥icTBa, mpuMeHeHHne. CBOICTBa, NonydyeHue u npumenenue gpochopa. Pochun. docdopusie
u noaudocdopHbie KUcaoTel. buonoruueckas pois ¢pocdaros.

OOmast xapakrepuctuka sieMeHToB VIA-rpynmbl. OcoOble CBOWCTBAa KOHIIEHTPUPOBAHHOU
CepHOM KHUCIOTH. KauecTBeHHBIE peakiinu Ha CYyIbQUI-, CyTb(OUT-, U CyIb(aT-HOHBI.

OOmass  xapakrepuctuka dieMeHToB  VIIA-rpynmbel.  OcobenHocTH  XxumMuu  ¢TOpa.
['aoreHoBOgOpOABl W WX TONyYeHHE. [ alloreHOBOJOPOAHBIE KHCIOTBI M WX  COJH.
KadecTBeHHbIE peakiuy Ha TaJoreHuI-uoHbl. Kucimopoaconepikaiiye COEIUHEHUs XJopa.
IIpuMeHeHne rajloreHoB ¥ X BAXKHEUIINX COCTMHEHUM.

bnazopoounsie casvi. [lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEHIECTB, BOJOPOIHBIX COCTUHEHNMN, BBICIITIX
OKCH/JIOB U TUJIPOKCH/IOB.

W nenTudukamnysi HEOPraHUIECKUX BEIIECTB M HOHOB.

Xumus u xku3Hb (10 yacon)
Hayunbie wmerompl mo3HaHus B XuMud. Mctounwku xummueckoil wundopmanmu. Ilowmck
uHpopManu MO Ha3BaHUSIM, HACHTH(HUKATOpPAM, CTPYKTYpHBIM (dopmynaM. XUMHUYECKUN



aHAJIN3, CHHTE3, MOJCIMPOBAHME XMMUYECKUX MPOLIECCOB M SIBICHHUN KaK METOJABI HAy4HOTO
no3HaHus. Mamemamuueckoe Mmooenuposanue MTPOCTPAHCTBEHHOTO CTPOEHUS MOJEKYJI
opranndeckux BemiectB. CoBpeMeHHbIE (PU3MKO-XUMUUECKHUE METOJIbl YCTAaHOBJICHHS COCTaBa U
CTPYKTYpBbI BEILIECTB.

Xumust 1 310poBbe. JlekapcTBa, (epMEHTbI, BUTAMUHBI, TOPMOHBI, MUHEpAJIbHbIE BOJBI.
[TpoGisieMbl, cBsi3aHHBIE C NIPUMEHEHHEM JIEKAPCTBEHHBIX IIpenapaTtoB. BpeaHble MpUBBIYKK U
GbakTopbl, pa3pyliarollue 340pOBbe (KypeHHe, YIOTpeOJIEHHE alKoroJisi, HapKOMaHMHs).
PannonanbHoe nuranue. [Iumesbie 1o0aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B MeauuuHe. Pazpabotka gekapcTB. XUMHUUECKUE CEHCOPBI.

X¥UMHS B IOBCEJHEBHOM KU3HUA. Morolue U YUCTAIIME CPeAcTBa. PeneieHTsl, MHCEKTULIABI.
CperncTBa TU4HOM rUrueHsl 1 kocMeTuku. I1paBuia 6e3omacHoi paboThl ¢ €IKUMHU, TOPIOYUMU U
TOKCHYHBIMH BEILIECTBAMU, CPEICTBAMH OBITOBOM XUMUH.

XUMHS U cesbCKOe X03s1iicTBO. MuHepanbHble U opraHudeckue yaoopenus. Cpeacrsa 3aliuThl
pacTeHHui.

Xumus B npoMbliuieHHocTd. OO0mMe npeacTaBiIeHts O MPOMBIIUIEHHBIX CIIOCO0ax MOIy4YeHUs
XMMHUYECKHX BELIECTB (Ha IpUMEpE MPOU3BOICTBA aMMHUAKa, CEPHOM KUCIOThI). [IpomblnuieHHas
opranuyeckas xumus. Celppe JUIsl OpraHMYeckoil IpoMmblIeHHOCTH. IIpobiema oTx0n0B M
noOouHbIX NpoaykToB. Hawmbonee  KpyHmHOTOHHa)XKHbIE IPOU3BOJACTBA  OPraHUYECKHUX
coenuHenuil. YepHas u nBeTHas MeTayryprusi. CTEKJIO M CHIIMKaTHAs IIPOMBILIUIEHHOCTbD.
Xumuss U dHepretuka. [IpupojaHbIE MCTOYHUKHM YIVIEBOZOPOIAOB. lIpuponHblii M IMOIYTHBIN
HeQTSIHOM Ta3bl, MX cocraB U wucnoiab3oBaHue. CocraB Hedptu U ee nepepaboTKa.
Hedrenponykrel. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyKarolledl cpeapl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEDTENPOMYKTOB. AJBTEPHATHUBHBIE HCTOUYHUKU
DHEPIUH.

Xumus B crpoutensctse. LlemenT. betoH. [on6op onTuMalibHBIX CTPOUTENBHBIX MAaTEpUAJIOB B
IIPAaKTUYECKON NEeATEIbHOCTH YEIOBEKa.

XUMHS M DKOJIOTHA. XUMHUYECKOE 3arpsA3HEHHE OKPYJKAIOLIEH cpeibl U €ro IOCIEICTBUS.
Oxpana rugpocdepsl, TOUBHI, aTMochepsl, (Iopsl ¥ GpayHbl OT XUMHUYECKOTO 3arps3HEHUSI.
THNbI pacYeTHBIX 3aa4:

Haxoxnenue wmomnekynspHO (OpMysbl OpPraHMYeCKOro BEIIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 2JIEMEHTOB, BXOJSALIMX B €r0 COCTaB, WJIN 10 MPOLYyKTaM CrOpaHUsl.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMHUYECKOTO COEAMHEHUSI B CMECH.

PacueTsl Macchl (00beMa, KOIMYECTBA BELIECTBA) MPOIYKTOB PEAKLIUHU, €CIH OHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IIPUMECH).

PacueTsl MaccoBoil WM OOBEMHON JONM BBIXOJA MPOAYKTa pEAKIUH OT TEOPETHUECKU
BO3MOKHOTO.

Pacuets! TennoBoro a¢dexra peakuuu.

PacueTsl 00bEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEaKLIUsX.

PacueTsl mMaccel (0ObeMa, KOJIMYECTBA BELIECTBA) MPOIYKTAa PEAKLUH, €CIU OJAHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEIEICHHON MacCOBOM J10JIEW PACTBOPEHHOTO BEIIECTBA.

Ka 3 a H O B MopnucaHo: KasaHoB Makcum AnekceeBny
DN: cn=KazaHoB Makcum Anekceesud, c=RU,
0=MYHULIMNAJIbHOE BIO[XXETHOE
OBLLEOBPA3OBATENLHOE YYPEXAEHVE

M a KCM M KAIYICKOrO MYHMLNATIEHOMO OKPYFA
"KALYVICKAS CPE[HSIA LIKONA",
email=kaduyschool2@mail.ru
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