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INOACHUTEJIbBHAS 3AIINCKA

PabGouas nmporpamMma 1o XUMHH [JIAd YPOBHA CPEAHETO 0611[61"0 O6p330BaHI/I$I COCTaBJICHA Ha
OCHOBC€:

- TpeboBanuii PenepaJbHOrO roOCyAapCTBEHHOTO CTaHAapTa cpelHero obiiero oOpa3zoBaHMs,
NpeIbsABISEMBIX K pe3yjbTaTaM OCBOEHHUS OCHOBHOHM oOpazoBatenbHON nporpammbl ([Tpuxas
MunucrepctBa obpa3oBanus U Hayku P® ot 17 mas 2012 r. Ne 413 «O06 yrBepkIeHUH
denepanbHOTO  TOCYAapCTBEHHOrO  00pa30BATENBHOTO  CTaHIAPTa  CPEAHEr0  OOMIEeTo
o0pa3oBaHUs» C MU3MEHEHUSMH U jaonoiHeHusmMu IIpukazom MunoOpHayku Poccuum ot 29.12
2014 r. Ne 1645);

- TPUMEPHOHW OCHOBHOH 00pa3oBaTEeNbHON NPOrpaMMbI CpPEIHEro OO0MEero 0oOpa3oBaHMS,
onobpenHoit DeaepanbHBIM y4eOHO- METOJUYECKIM OOBEIMHEHUEM 1O 00IIeMy 00pa3oBaHUIO
(mpotokos ot 28 uronHs 2016 roma Ne 2 /16 —3) http://www.fgosreestr;

B cucreme ecTecTBEeHHO-HAyYHOTO OOpa3OBaHMsS XUMHsS Kak y4eOHBIH MpeaMeT 3aHUMAaeT
BaXHOE MECTO B IIO3HAHUM 3aKOHOB NPUPOJIBL, (POPMHPOBAHMM HAYYHOW KapTUHBI MHpA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOJUMOW JJIsi MOBCEAHEBHOM >KM3HU, HABBIKOB 3J0pPOBOTO U
0€e30I1aCHOrO JJIs 4eI0BEKa U OKpYXKAloIeH €ro cpelbl 00pasa jKU3HHU, a TAKKE B BOCIUTAHUU
9KOJIOTUYECKON KyJIbTypbl, (OPMUPOBAHMM COOCTBEHHOW TMO3UIMM IO OTHOLIEHUIO K
XUMHUYECKON MH(OpMaIUK, IOJydaeMOi U3 pa3HbIX HCTOYHHUKOB.

VYcneuHocTh M3y4eHHs y4yeOHOTO TIpeIMeTa CBsi3aHa C OBJAJCHUEM OCHOBHBIMHU
MOHATUSIMA XUMHH, HAy4YHBIMH (DaKTamH, 3aKOHAMHU, TEOPUSIMH, MPUMEHEHHUEM MOTyYEeHHBIX
3HAHUU TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET M3y4aThCsi HA GA30BOM U YIIIyOJICHHOM
YPOBHSIX.

N3yyeHne XxuMuu Ha yriIyOJI€HHOM YpOBHE IIPEJIOJaraeT MOJHOe OCBOCHHE 0a30BOTrO
Kypca M BKJIIOYAeT pacUIMpeHHe MPEIMETHBIX Pe3yJIbTaTOB U COAEPIKaHUS, OPUEHTHPOBAHHOE HA
HOJATrOTOBKY K HOCJHEIYyIOEMY IpodecCHOHaIbHOMY 00pa30BaHUIO; Pa3BUTHE UHIUBUIYAIBHBIX
criocoOHOCTe oOydarommxcst myreM Oosiee TiyOoKOro, 4eM 3TO IMperycMaTpuBaeTcss 0a30BbIM
KypCOM, OCBOEHHSI OCHOB HAayK, CUCTEMaTHUYECKUX 3HAHUN; yMEHUE NPUMEHSTH MOJTy4YeHHbIE
SHAaHUA [JIA PCIICHHA IPAKTUYCCKHUX H yqe6H0-HCCHe}10BaTeHBCKHX 3a1a4 B HSMCHCHHOﬁ,
HeCTaHI[apTHOﬁ CUTyalluu, YMCHHC CHCTCMATHU3UPOBATL H O606HIaTI) MOJIYYCHHBIC 3HaHU:.
W3ydyeHue mpenmera Ha YriIyOJ€EHHOM YpOBHE IMO3BOJSET CHOPMUPOBATH y OOYyHarOIIUXCS
YMCHUEC QaHAJIIM3UpPOBATh, IMPOTHO3UPOBATH HW OLOCHUBATH C IMO3UIUU DKOJIOTHYECKOH
0€30ITaCHOCTH TMTOCIIE/ICTBHUS OBITOBOW M MPOU3BOJICTBEHHOH JIEATEIILHOCTH YEIOBEKa, CBSI3aHHON
C MOJIy4eHUEeM, IPUMEHEHHUEM U IepepabOTKOM BEIECTB.

W3ydyenne npenmera «XuMHus» B 4YacTH (OPMHUPOBAHUS Yy OO0yYaromMXcs HayYHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOILEHAYYHBIX METOAOB IIO3HAHUS, a TaKXe MPAKTUYECKOTro
NPUMEHEHHs HayYHbBIX 3HaHUI OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SAX C MpeAMeTaMH oOJyiacTen
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMaHUTAPHBIX HaAYK.

KprI/IBOM B y‘{e6HBIX IporpaMmax BbIJACJIICHBI 3JIEMCHTBI COACPIKAHUA, OTHOCAIIHUECS K
pe3yiibTaTtaM, KOTOPbIM 06yqaloumecs{ «OJIy4aT BO3MOXKXHOCTb HAYUUTHC).


http://www.fgosreestr/

B nmporpamme copepkuTcs TepedeHb MpakTHYecKuX padot. [Ipu cocraBnenun padboueit
OporpaMMbl yYUTEIbh BIIpaBe BBHIOpATh U3 IepeyHs paldOoThl, KOTOpBIE CUYHMTAET Hamboiee
1[EJIECO00PA3HBIMU, C YIETOM HEOOXOIUMOCTH JOCTUKEHUS TPEAMETHBIX PE3YJIbTATOB.

OcBoenne nporpaMmbl 110 XHMHH obecreyuBaeT OBJIaJICHUC OCHOBaMH y‘IC6HO'
HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTH, HAYYHBIMH METOJaMHU PCIICHUS PA3JIMYHBIX TCOPETUYCCKUX
U MMPAKTUYCCKUX 3adad.

2. [lnanupyemble pe3yabTaThl OCBOECHHSI O0YYAWIIMMUCS OCHOBHOW 00pa3oBaTelbHOI
MPOrpaMMbl CpeiHero 001ero o0pa3zoBaHus

2.1. JIMYHOCTHBIE Pe3yJIbTAThI

JInuHoCTHBIE pe3yJbTAaThI B cepe OTHOIIEHUI 00y4aommXxcs K cede, K CBOeMYy 310POBbI0,
K MO3HAHUIO ceds:

— OopueHTaIHs 00yJaroluXxcs Ha JOCTHKEHHUE JIMYHOTO CYACThsl, Pealn3aluio MO3UTUBHBIX
JKU3HEHHBIX TEPCHEKTHUB, WHHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEACIICHUIO, CIOCOOHOCTh CTABUTH LEIH M CTPOUTH )KM3HEHHBIC TUIAHBL;

— TOTOBHOCTh U CHOCOOHOCTH OOecrneuuTh cebe W CBOMM OJHM3KUM JOCTOHHYIO JKU3Hb B
MPOLIECCE CAMOCTOATEIBHON, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYy4YalOIIMXCS K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPa0aTHIBATh COOCTBEHHYIO IMO3UIIMIO TIO
OTHONIICHHIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOLUIOTO W HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUS UCTOPUH, TYXOBHBIX IEHHOCTEHN U TIOCTUKEHUI HAIlIel CTpaHBbI;

— TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOpPa3BUTHIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIIEUETIOBEYECKUMU IIEHHOCTSAMH U UJAeATaMH TPaXJAHCKOTO OOIIEeCTBa,
NOTPeOHOCTh B (DM3MUYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHSTHUSX CHOPTHBHO-03JOPOBHTEIHHOM
JeATEIbHOCTBIO;

— MPUHATAE W peau3alisl I[EHHOCTEeH 370poBOTO U Oe3omacHOro obpasza >KHU3HH,
OepeXHOEe, OTBETCTBEHHOEC U KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HUYECKOMY |
MICUXO0JIOTHYECKOMY 3/I0POBbIO;

— HEMPUITHE BPEIHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS aKOT0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3ybTaThl B cepe oTHOWEHUI odyuyawmuxcess K Poccmu kak k Pogune
(OteuyecTBY):

— poccuiickasi UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKON WICHTHMYHOCTU B
MOJIMKYJIBTYPHOM ~ COITMYME, YYBCTBO TMPUYACTHOCTH K HCTOPHKO-KYJIbTYPHOW OOIIHOCTH
pOCCHIICKOTO Hapoaa W cyap0e Poccuu, marpuoTu3M, rOTOBHOCTH K CIOyKeHHIO OTEUYecTBy, €ro

3alIuTE;



— YBaXXEHHE K CBOEMY HapoJ]y, 4YyBCTBO OTBETCTBEHHOCTH mepea PoamHoH, ropmoctu 3a
CBOM Kpail, cBO PoauHy, mnpouuioe M HacTosllee MHOTOHAIMOHAIbHOro Hapoaa Poccun,
YBa)XXKCHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, diar, TumMH);

— dbopMUpOBaHHE YBaXEHHS K PYCCKOMY SI3bIKy KaK TOCYAapCTBEHHOMY  S3BIKY
Poccuiickoit ®Denepanuu, SBISIOMIEMYCS OCHOBOM POCCHUHMCKON WMACHTUYHOCTH W TJIaBHBIM
(haKkTOpOM HAIMOHAIBHOTO CaMOOTIPE/ICIICHNUS,

— BOCIIUTAHHE YBAXEHUS K KyIbType, S3bIKaM, TPAAWIHUIM M OObUAsIM HapOJIOB,
npoxkuBaroux B Poccuiickoit @epepanuu.

JIMYHOCTHBIE Pe3yJbTaThl B c(pepe OTHOLIEHH 00y4alIMXCH K 3aKOHY, FOCYyIapCTBY U K
rPa’kIaHCKOMY O0IIIeCTBY:

— IPaXXKJAHCTBEHHOCTh, TIpa)KJaHCKasi IMO3MLMS AKTUBHOTO W OTBETCTBEHHOIO 4JICHA
POCCHIICKOTO  OOIIECTBA, OCO3HAIOMICTO CBOM KOHCTUTYLIMOHHBICE TIpaBa H  OOSI3aHHOCTH,
YBaXKAIOIIETO 3aKOH W MPaBOMOPSI0K, OCO3HAHHO NMPUHUMAIOIIETO TPAJAUIIMOHHBIE HAIMOHAIbHBIC
U 0O0IIeueIoBeYECKUe TYMAaHUCTHUECKUE U JIEMOKPAaTUYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIECTBEHHOM KU3HU;

— MPU3HAHUE HEOTYYKIAaeMOCTH OCHOBHBIX TpaB W CBOOOJ 4YeIOBEKa, KOTOPHIC
MIPUHAUICIKAT KAXKIOMY OT POXKJICHHUS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBCHHBIX IPaB U CBOOO.
0e3 HapylieHHs MpaB U CBOOOJ IPYTHX IHUI[, TOTOBHOCTh OTCTaMBaThb COOCTBEHHBIC MpaBa H
CcBOOOABI 4YeNoBEKa M TpakJaHWHA COMVIACHO OOUICNpPU3HAHHBIM MPHHIMIIAM M HOPMaM
MEXIYHAPOJHOIO IpaBa U B cooTBeTcTBUM ¢ KoHcTtuTynmeit Poccniickoit @enepanuu, nmpaBoBas u
MOJINTUYECKAsi TPaMOTHOCTb;

- MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu U
OOIIIECTBEHHONW TMPAaKTHKH, OCHOBAaHHOE Ha JAMajore KyIbTyp, a TaKXkKe pa3IudHbIX (opm
00I111eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

— WHTEPUOPpU3AIUS [IEHHOCTEH JIEMOKpPATUU W COIMAILHOW COJMIAPHOCTHU, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIIEHUH B TPYIITIE WU COIIMAIbHON OpraHU3aIlHH;

— TOTOBHOCTh OOYyYaromMXcs K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHATHH pELICHUH,
3aTparuBarOIIMX HMX MpaBa U WHTEPEChl, B TOM YHUCJIE€ B Pa3NUYHBIX (HOpMax OOIIEeCTBEHHOM
caMOOpraHU3aINH, CAMOYIIPABJICHHS, OOIIIECTBEHHO 3HAYNMOM JCSATEIHHOCTH;

— MPUBEPKEHHOCTh HJESM HWHTEpPHAIMOHAIN3MA, JPYXKOBI, PaBEHCTBA, B3aWMOIIOMOIIU
HapOJI0B; BOCIIUTAHUE YBAXKUTEILHOTO OTHOLIEHUS K HALIMOHAILHOMY JIOCT

— OWMHCTBY JTIIOJIeH, MX YYBCTBaM, PEIIUTUO3HBIM YOCKIECHUSM;

— TOTOBHOCTh OOYYAIONMIMXCS MPOTHBOCTOATH HUACOJOTUU IKCTPEMHU3MA, HAIMOHAIM3MA,
KCceHO(pOOMHU; KOpPPYIIHUH, TUCKPUMHHAIIMK 1O COIHAIBHBIM, PEIIUTHO3HBIM, PaCOBBIM,

HAalIMOHAJIBHBIM MMPU3HAKAM U APYIUM HCTATHUBHBIM COLIMAJIbHBIM SIBJICHUSAM.



JIMYHOCTHBIE Pe3y/ibTAThI B c(hepe OTHOMIEHUH 00YYAIOIIUXCS C OKPYKAKIUMH JIOJAbMU:

— HPABCTBEHHOE CO3HAHUE U IIOBEJICHHE HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHMUS M IOBEJACHHUS B IOJUKYJIBTYPHOM MHUpPE, FOTOBHOCTH H
CIIOCOOHOCTH BECTH AMAJIOT C IPYTMMH JIIOJbMM, TOCTUraTh B HEM B3aUMOIIOHMMAHUS, HAXOJUTh
oO11ye eIy U COTPYAHUYATh ISl X JOCTUKECHHUS,

— NPUHATHE  TYMAaHUCTHUYECKMX  I[EHHOCTEH,  OCO3HaHHOE,  YBaXUTEIBbHOE W
n00poXKenaTenbHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTH K COTIEPEKUBAHHIO 1 (JOPMHUPOBAHUE TTO3UTUBHOTO OTHOILICHHS K JIIOJISIM, B
TOM 4YHCI€ K JMIaM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbS W WHBAIUAAM; OEpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K (PU3NYECKOMY M IICUXOJOTUYECKOMY 30POBBIO
JIPYTHX JIIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO TIOMOIIIb;

— (dbopMHpOBaHHE BBIPAKCHHON B IOBENCHUH HPABCTBEHHOW NO3MIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIHbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEICHMS Ha OCHOBE
YCBOGHUS  OOIIEYENIOBEYECKUX  IIEHHOCTEH W  HPaBCTBEHHBIX YYBCTB  (4YecTH, JI0ITa,
CIPaBEJIMBOCTH, MIJIOCEPIUS U IPYKEITIOOU);

— pa3BUTHE KOMIIETEHLUUH COTPYIHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MJIAJIIIETO
BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yU4eOHO-HCCIIEI0BATEIbCKOMH,
MPOEKTHOM U APYTUX BUAAX ACSITEIbHOCTH.

JInuyHOCTHBIE pe3yjbTaThl B c(epe OTHOLICHMH O0yYAIOIIUXCHA K OKPYKAKIIEeMy MHUPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJabTYype:

— MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS  HAyKH,
3HAUMMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHUYECKOMY TBOPYECTBY, BJIaJ€HUE JIOCTOBEPHOMU
uHpOpManKell O TMepenoBhIX JOCTIKEHHSX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON HAayKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOILECTBA;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENbHOE OTHOIIEHUE K HEITPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
YCHENIHON Mpo¢heCCHOHATBHON U 00IIECTBEHHOM IeATeTbHOCTH;

— HKOJIOTHYECKAasi KYJIbTypa, OEpeKHOE OTHOIIEHUS K PpOJHOU 3emje, NPUPOIHBIM
6orarctBam Poccum u Mupa; MOHUMaHWE BIUSHHUS COLUAIBHO-I)KOHOMMYECKHX IPOLIECCOB Ha
COCTOSTHUE MPHUPOJHON U COLMANBHOM Cpeabl, OTBETCTBEHHOCTh 3@ COCTOSHUE MPHUPOJHBIX
PECYPCOB; YMEHHSI M HaBBIKM Pa3yMHOTO MPHUPOOINOJIb30BAHMS, HETEPIIMMOE OTHOLIEHHE K
NENCTBUSAM, TMPUHOCALIUM BpEl OSKOJOTUHU; TMPUOOPETEeHHE OIbITa SKOJOr0-HaIPaBIEHHOM
JESTEIILHOCTH;

— ACTETUYECKOE OTHOIIEHUS K MHUPY, TOTOBHOCTb K OCTETHUYECKOMY OOYCTpPOHCTBY

COOCTBEHHOTO OBITA.



JIMYHOCTHBIE pPe3y/bTAaThl B c(hepe OTHOMIEHHH 00y4alOUIUXCH K ceMbe M POAUTENSAM, B
TOM YHCJIe OAT0TOBKA K CeMEHOM JKHU3HH:

— OTBETCTBEHHOE OTHOILIEHHWE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOIO IPUHATHS
LICHHOCTEH CEMEITHOM KU3HMU,

— MOJIOKUTENBHBI  00pa3  CeMbH, pOAUTENbCTBA (OTIOBCTBA W MAaTEPHUHCTBA),
WHTEPUOpU3ALHS TPAAULUOHHBIX CEMEUHBIX [IEHHOCTEM.

JIu4HOCTHBIE pe3yJbTaTbl B cdepe OTHOWIEHMS O0y4YyawImMxcss K Tpyay, B cdepe
COLMATBHO-IKOHOMHUYECKHX OTHOLLICHHIA:

— yBakeHHEe KO BceM (opmaMm COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

— OCO3HAHHBIN BEIOOP OymyIien mpodeccuu Kak MyTh M CIIOCO0 peau3anii cOOCTBCHHBIX
JKU3HEHHBIX IJIaHOB;

— TOTOBHOCTh OOy4aroumxcs K TPYIOBOM MNpodhecCHOHANbHON JesTeNbHOCTH Kak K
BO3MOXKHOCTM  y4aCTHSi B  DELIEHUM  JIMYHBIX,  OOIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NPOOJIEM;

— NOTPeOHOCTh TPYIAUTHCS, YBAKECHUE K TPYAY H JIOASIM TPYIa, TPYAOBBIM JOCTHKEHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILIEHHWE K pa3HbIM BHJAM TPYIOBOM
JIeATEIbHOCTH;

— TFOTOBHOCTh K CamMOOOCIYKMBaHUIO, BK/IIOYas OOYYEHHE M BBINOJIHEHUE JOMAIIHUX
o0s3aHHOCTEH.

JInunocTHbIe pe3yibTaThl B cepe (PU3MYECKOro, NMCHUXO0JOIMYECKOro, COUHMATBHOIO H
aKaJeMH4ecKOro 0J1aromnoryyusi 00y4arommuxcs:

— ¢duznueckoe, SMOLIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMATIBHOE Onaromnonyudue
o0yyaromuxcst B KHM3HM 00pa3oBaTeIbHOM OpraHM3alliM, ONIyIIEHHE AeThbMH O€30IacHOCTH U
MICUXOJIOTMYecKOro komgpopra, HHPOPMAIIMOHHON 0€3011acHOCTH.

2.2. MeTanpeMeTHbIE pPe3yJbTAThI

MertanpeameTHble  pe3yibTaTbl  OCBOGHHS ~ OCHOBHOM  00pa3o0BaTEeIbHOM  MpOrpamMMbl
IpeJCTaBJIeHbI TPEMs IpyIaMi YHUBEpCAIbHBIX yueOHbIX AeiicTBuil (YV ).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

BbINYCKHUK HAYYHTCS:

- CaMOCTOATCIIBHO ONPCACIAThL LCIIHU, 3aAaBaTb IMMApaMETPbl U KPUTCPUHU, IO KOTOPBIM
MOKHO OIIPCACINTD, YTO LECJIb JOCTUTHYTA,

- OLICHUBAaTh BO3MOXKHBIE ITOCIIEACTBUS JOCTHKEHUS ITOCTABJICHHOM 1IEIH B ACATCIIBHOCTH,
COOCTBEHHOH >KU3HU W KA3HU OKpYyXaromux J'IIO)I@fI, OCHOBBIBAsICb Ha C006pa}KeHI/I$IX OTUKU H

MoOpay;



— CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aayll B 0Opa30BaTECIbHOW NEATEIBLHOCTH H
JKU3HEHHBIX CUTYaIUsX;

— OIICHUBATh PECypChl, B TOM 4YHCIE BpeMsi W JPyrue HeMaTepuaiabHbIC PECYPCHI,
HEOOXOUMBIE JIJISl IOCTHYKCHUS TIOCTABIICHHOH 11ETIH;

- BBIOMPATh TYyTh JOCTHOKEHHS II€TH, IUIAHUPOBATh pEIICHUE TIOCTABICHHBIX 3aj1ad,
ONTHUMH3UPYS MaTepPUAIbHBIE M HEMaTEePHAILHBIC 3aTPATHL;

— OpraHu30BbIBaTh 3(PPEKTUBHBIA TIOUCK PECypCOB, HEOOXOMUMBIX JUISI JAOCTHIKCHHUS
MIOCTABJICHHOU 11EITH;

- COIOCTABJIATH MOJYYCHHBIN PE3yJIbTAT ACATEIILHOCTH C MOCTABICHHOW 3apaHee IeIbIO.

ITo3HaBaTebHBIE YHHBePCAJbHbIE YUeOHbIe 1elCTBUS
BhINyCKHUK HAYYHTCH

— UCKaTh M HAXOAUTh 00OOIIEHHBIE CIOCOOBI PEIIeHUS 3aa4, B TOM YHUCIIE, OCYIIECTBISTh
pa3BepHYTHI WH(GOPMALMOHHBIA TOUCK M CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHBIE H
MO3HABATEIIbHbBIC) 3a1a4H;

- KPUTHUYECKH OLIEHUBAaTh M MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX [O3ULUH,
pacmo3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOYHUKAX;

— UCIIOJIb30BaTh PA3UYHbIE MOJIETbHO-CXEMAaTUYECKUE CpPENCTBA [UIsl MPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOILICHUH, a TAaKXKE MPOTHBOPEYH, BBISIBICHHBIX B WH(POPMAIIMOHHBIX
HCTOYHHUKAX,

— HaxOJUTh U NPHUBOJUTH KPUTUUYECKHUE apIYMEHTHl B OTHOIIEHUU JEHCTBUU U CYKIEHUMN
JIPYroro; CIOKOWHO M PAa3yMHO OTHOCHUTBCS K KPUTUYECKUM 3aMEUaHUSIM B OTHOUIEHUU
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOOWUTH 3a paMKH y‘~I€6HOl"0 npeaMerTa U OCyHIE€CTBJIATh ueneHanpaBneHHmﬁ ITIOHUCK
BO3MOXXHOCTEH JIJIsl IIUPOKOT0 MIEPEHOCca CPEICTB U CIIOCOOOB JEHCTBHS;

— BBICTpanuBaTh UHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYCHHUS
CO CTOPOHBI IPYIUX YYACTHUKOB U PECYPCHBIE OTpaHUYECHU,

— MCHATDb U YACPIKUBATDH Pa3HbIC ITIO3UIINU B Mo3HaBaTEeIbHON JCATCIIbHOCTH.

KoMmyHHKaTHBHbIE yHUBEpPCAJIbHbIE Y4eOHbIe /1efiCTBUSA

BbINYCKHUK HAYYHTCS:

— OCYILIECTBJIATh JIEJIOBYI0 KOMMYHHUKAIIMIO KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a €€ MpellelaMu), ToJ0UpaTh MapTHEPOB s
JIETIOBOM KOMMYHHUKAITUHM HWCXONS W3 COOOpaXeHWW pPE3yIhbTAaTHBHOCTH B3aWMOJICHCTBHS, a HE

JIMYHBIX CUMIIATH;



- IpU OCYIIECTBICHHH TPYIIOBOH pabOThl OBITH KaK PYKOBOAUTEICM, TaK U HYJICHOM
KOMaH/bl B pa3HbIX poOJsX (TeHepaTop WAEH, KPUTHUK, MCIIOIHUTENb, BBICTYNAIOIINN, SKCIEPT U
T.1.);

- KOODIMHUPOBATh W BBINONHATH pabOTy B YCIOBUSX PEAIbHOIO, BHPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- Pa3BCPHYTO, JIOTUYHO W TOYHO MH3JIaratb CBOIO TOYKY 3pCHHUA C HCIOJb30BAHUCM
AACKBATHBIX (YCTHBIX u HI/ICBMCHHLIX) SA3BIKOBBIX CPCACTB,

- pacno3HaBaTh KOH()JIMKTOTCHHbIE CHTYyallid W MPeAOTBpallaTh KOH(DIMKTBI 10 HX
aKTMBHOW (a3bl, BBICTPAaUBATh JEJIOBYI0 M 00pa30BaTCIbHYI0 KOMMYHHKALUIO, H30erast
JIMYHOCTHBIX OCHOYHBIX ny(l[eHHﬁ.

2.3. lIpeameTHbIE pe3yabTaThl.
BbInyCKHUK HA YIJy0JIeHHOM YPOBHE HAYYHTCH:

—  packpblBaTh Ha MpUMeEpax pojib XUMUU B (OPMUPOBAHWU COBPEMEHHOW HAyYHOM
KapTUHBl MHpPa M B NPAKTHUYECKON NEATEIbHOCTH YEJIOBEKa, B3aMMOCBS3b MEXKAYy XUMHUEH U
JIPYTUMHU €CTECTBEHHBIMU HAYKaMH;

—  WUIIOCTPUPOBATh HA MPUMEpPax CTAHOBJICHHE W SBOJIOLMIO OPraHUYECKOW XUMHUU Kak
HAyKH HA Pa3IMYHbIX UCTOPUYECKHX ITAlax €€ pa3BUTHUS,

—  yCTaHaBIUBAaTh MPUYHMHHO-CIEACTBECHHBIC CBSI3U MEXKIY CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOANYECKHUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COCIUHECHUM
B COOTBETCTBUU C TOJIOKEHUEM XUMUYECKUX DJIEMEHTOB B MIEPUOJUIECKOIN CUCTEME;

—  aHAJIMU3UPOBATh COCTaB, CTPOCHHUE U CBOMCTBA BELIECTB, TPUMEHSA MMOJI0KEHUSI OCHOBHBIX
XUMUYECKUX TEOpUH: XMMHYECKOTO CTPOEHUs opraHudeckux coeauHeHud A.M. Byrneposa,
CTPOCHUSI aTOMa, XUMUYECKON CBSI3U, AJIEKTPOIUTHUECKON TUCCOIMAIIMN KUCIOT ¥ OCHOBAaHUI;
yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIEC CBSI3U MEXJy CBOMCTBAMHU BEIIECTBA U €TI0 COCTaBOM
U CTPOCHHUEM,;

— TNPUMEHSATH MpaBUja CUCTEMATUUYECKONM MEXIYHApOAHOM HOMEHKJIATYphl KaK CpelCTBa
pa3nuyueHus U UASHTU()UKAIIMN BEIIECTB M0 UX COCTAaBY U CTPOCHUIO;

—  COCTaBJISAITb MOJICKYJIIPHBIE U CTPYKTYPHBIE (DOPMYJIBI HEOPTAaHUUYECKUX U OPTaHHMYECKUX
BEIIECTB KaKk HocHUTeled uHpOpMalMk O CTPOCHHUM BEUIeCTBa, €ro CBOMCTBaX U
MPUHAJIEKHOCTH K ONPEIETIEHHOMY KJIacCy COSAMHEHUH;

—  OOBSCHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(TONSIpHOM, HEMOJISIPHOM), WOHHOM, METaUIMYeCKOW, BOJOPOJHONW — C IIEIBI0 OMpEeIeIcHUs

XUMHYECKON aKTUBHOCTH BCIICCTB,



—  XapakTepu3oBaTh (PU3MYCCKHE CBOMCTBA HEOPTraHUYECKHMX W OPTaHMYCCKHX BEIICCTB H
YCTaHABIMBATh 3aBUCHMOCTh (DU3MYECKUX CBOWCTB BEIIECTB OT THIA KPUCTALUTUYECKOU
peIIeTKH;

—  XapaKTepu30BaTh 3aKOHOMEPHOCTH B HW3MCHECHHUH XUMHYECKHX CBOWCTB IPOCTHIX
BEIIECTB, BOJAOPOIHBIX COSTUHEHHH, BRICIIINX OKCHJIOB ¥ THIPOKCHIOB;

—  TPHUBOJUTH MPUMEPHI XUMUIECKUX PEAKIINH, PACKPHIBAIOIINX XapaKTEPHBIE XUMUICCKHE
CBOMCTBA HEOPraHWYECKMX M OPraHUYeCKHX BEIIECTB HM3YYCHHBIX KIIACCOB C IENBI0 HX
uaeHTU(UKAIUY U 00BICHEHHs 001aCTH MPUMECHECHHS;

—  ONpeJeNIATh MEXaHHW3M PEAKIMH B 3aBHCHMOCTH OT YCJOBHMH IPOBEJICHUS pPEaKIUU H
MPOTHO3HPOBATH BO3MOKHOCTh IPOTEKAHUS XUMHUUECKHUX PEAKIIUH HA OCHOBE THUIIA XUMUYECKON
CBSI3M M aKTUBHOCTH PEarcHTOB;

—  YCTaHaBIMBATh 3aBUCUMOCTh PEAKIIMOHHOH CIIOCOOHOCTH OPraHMYECKHX COCIUHEHHH OT
XapakTepa B3aUMHOIO BJIMSIHHAS aTOMOB B MOJIEKYJaX C IIEJIbIO MPOTHO3UPOBAHHS MPOIYKTOB
peakuuu;

—  yCTaHaBIMBAaTh 3aBUCHMOCThH CKOPOCTH XHUMHUYECKOW PEaKINU U CMEIICHUS XUMUIECKOTO
pPaBHOBECHsI OT pa3jMYHBIX (AKTOPOB C MBI ONPEACICHUS ONTHMAIbHBIX YCIOBHI
MPOTEKAHUS XMMHUECKHX IIPOIICCCOB;

—  yCTaHaBIIMBaTh TCHETHUYECKYIO CBS3b MKy KJIACCAMU HEOPTAHMUYECKUX M OPTAaHUYCCKUX
BEIICCTB 1T OOOCHOBAHHS TPHHIUIHATHHOW BO3MOXHOCTH IOJIYYCHUST HEOPTaHUYCCKHX W
OpPTaHMYECKUX COCIUHEHMI 3a/IaHHOTO COCTaBa U CTPOCHUS;

— moadupaTh peareHThl, YCIOBUS M OINpeNesaTh MPOAYKTHI peaKUui, MO3BOJSIONIUX
peaym3oBaTh  JTAOOpPATOpPHBIE W  TPOMBINUICHHBIE  CIOCOOBI  TONYYSHHUS  BaXKHEHIINX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIICCTB;

—  OMpEeNnATh XapakTep Cpeibl B pe3yabTaTe THIPOIN3a HEOPTaHMUYECKUX U OPTaHUYECKUX
BEIIECTB M NPUBOJUTH MPUMEPHl THAPOIU3a BEIISCTB B IOBCEAHEBHOW >KHU3HU YEIOBEKA,
OMOJIOTUYECKIX 0OMEHHBIX TIPOIECCaxX U MPOMBIIUICHHOCTH;

—  TPUBOJUTH TPHUMEPHI  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX pEaKIud B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX M KU3HEIEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTHUECKOE HWCIONIH30BAHHNE HEOPraHUYECKHMX U OPTaHUYECKUX
BEIIECTB U UX PEaKINi B TPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATH  XWMHYECKHH  DKCIEPUMEHT TI0  PACIIO3HABAHWIO W IOJYYCHHUIO
HEOPraHMYECKUX U OPTAaHMYECKUX BEIIECTB, OTHOCSIIUXCS K PA3TUYHBIM KJIaccaM COSIMHEHHH,
B COOTBETCTBHHU C MPABIJIAMU U MpUEMaMHu 0€30MacHOi paboThl ¢ XMMUUYECKUMU BEIIECTBAMU U

1a00paTOPHBIM 000PYIOBaHHEM;



— TPOBOJHWTH pacyeThl HAa OCHOBE XHMHUYECKHMX (OpPMYyT U YpaBHEHUH pEaKIii:
HAXOXXJCHUE MOJICKYJIIpHOW (OPMYJIBI OPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTU H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €0 COCTAB, WM MO MPOAYKTaM CrOPaHUs; pacdyeThl
MaccoBOi Joim (Macchl) XMMHUYECKOTO COCIMHEHUS B CMECH; pacueThl Macchl (o0bema,
KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKIMH, €CIM OJHO M3 BEHIECTB JaHO B M30BITKE (MMeeT
IOPUMECH); pPacdyeThl MAacCOBOM MM OOBEMHOW JONM BBIXOJA TPOJIYKTa pPEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO; pacyeThl TemioBoro 3¢ddekra peakuuu; pacdeThl OOBEMHBIX
OTHOUICHUH Ia30B MPU XUMUYECKUX PEAKIHUIX; pacyeThl Macchl (00beMa, KOJINYECTBA BEIECTBA)
NPOJyKTa PEaKiMy, €CIH OJHO W3 BEIECTB JJAHO B BHJE PAcTBOpA C ONPEACIICHHOW MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIIECTBA;

—  WCIOJIb30BaTh METOABl HAyYyHOTO TIO3HAHUS: aHAJIW3, CHHTE3, MOJICIMPOBAHUE
XMMHYECKUX TPOLECCOB M SIBICHUH — IMPH PEUICHUH Y4eOHO-HCCIEAO0BATEIbCKUX 3a1ad 10
U3y4YCHUIO CBOMCTB, CIOCOOOB TOIYYSHHUS M PACIIO3HABAHUSI OPTaHUYECKUX BEILECTB;

— BIAAETh NpaBUJIaMH OE30MACHOTO OOpalIeHUs C EIKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIECTBAMH, CPEIACTBAMHU OBITOBON XHUMHUU;

—  OCYWIECTBJIATH IOHMCK XMMHYECKOW HH(OpMAaLMU NO Ha3BaHHAM, HAECHTH(UKaTOpaMm,
CTPYKTYPHBIM (POPMYJIaM BEIIECTB;

— KpWUTHYECKH  OIICHMBAaTh W  HMHTEPIPETHPOBATH  XHMHUYECKYI0  HH(POPMAIHIO,
COZIEPIKAIyIOCsl B COOOIIEHHUAX CPEACTB MaccoBOil nH(popmaruy, pecypcax VHTepHeTa, HaydHO-
HOMYJSIPHBIX CTaThSIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTHU B LIENIAX BBISIBICHUS
OLIMOOYHBIX CY>KICHUH U (OPMHUPOBAHUS COOCTBEHHON MO3UIINY;

—  YCTaHaBIMBATh B3aWMOCBSI3M MEXIy (aKTaMH U TEOPUEH, IPUIMHON U CIECICTBHEM TPU
aHaM3e MPOOJEMHBIX CHUTyalluii W OOOCHOBaHMM TIPUHMMAEMBIX pEIICHWH Ha OCHOBE
XUMHUYECKHX 3HAHUH;

—  TPEeACTaBIATH IMYTH pelIeHus IN100anbHBIX MPoOIeM, CTOSIUX Hepes YeT0BEYECTBOM, U
NEPCIEKTUBHBIX HANPABICHUN PAa3BUTHS XMUMHUYECKHX TEXHOJOTHH, B TOM YHCIE TEXHOJOTHM
COBPEMEHHBIX MAaTEpUAIOB C PA3IMYHON (YHKIMOHATHHOCTHIO, BO3OOHOBISIEMBIX HCTOYHHKOB
CBIPbsI, NEPEPAOOTKU U YTHIIN3ALIUH POMBIIIUIEHHBIX U OBITOBBIX OTXO/I0B.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE IOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

—  opmyruposamv yenv uccie008anus, BblOGUSAMb U NPOBEPAMb IKCHEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOUCMEAX 6eujecms Ha OCHOGEe UX COCMAed U CMPOEHUs, UX
CnocobHOoCmuU 6cmynams 6 XUMUYecKue peakyuu, o Xapakmepe U NpOOYKmMAax paziudHbix
XUMUYECKUX peaKyuil;

—  CcamMOCmoOAmMeNbHO  NAAHUPOBAMb U NPOBOOUMb  XUMUYECKUe IKCNEepUMeHmbvl ¢

cobnrodenuem npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1abopamopHuiM 060py00saHUeM;



—  UHmMepnpemuposams OaHHblE O COCMABe U CIMPOEHUU 8euecms, NOJYUeHHble C NOMOUbIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08;

—  OnuUCHLIBAMb COCMOsIHUE JNIeKMPOHA 6 amome HA OCHOBE COBPEMEHHBIX KEAHMOBO-
MexXamuyeckux npeocmasieHutl o0 CmpoeHuu amoma Ol OObACHEeHUs  pe3yibmamos
CHEeKMpAabHO20 aHANU3A BeUieCm8;

—  Xapakmepuzo8amsv polb  A30MOCOOEPAHCAUUX — 2eMEPOYUKTUYECKUX COEOUHEHUU U
HYKJIEUHOBBIX KUCIOM KAK BANCHEUUUX OUOI02UYECKU AKMUBHBIX GeUYeCms;

—  NPOCHO3UPOBAMb  803MOJICHOCMb  NPOMEKAHUS  OKUCIUMETbHO-80CCIMAHOBUMENbHbIX
peaxyuil, 1exicaux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCO8.

3. Cozep:xanue y4eOHOro npeamera (yriry0JieHHbI YPOBEHb)
OCHOBBI OpraHu4ecKoOi XUMHH

IlosiBneHue u Pa3BUTHC OpraHquCKOﬁ XAMHU KaK HAyKH. Hpez[MeT OpraHquCKOﬁ XUMUU.
MecTto U 3HaueHHEC OpraHquCKOﬁ XUMHU B CHCTEMC CCTCCTBCHHBLIX HayK. BzaumocBs3b
HCOPraHMYCCKUX U OPraHNYCCKHUX BCUICCTB.

XHWMHYECKOE CTPOCHME KaK IOPSAOK COECIUHEHUS AaTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJOXKEHUS TEOPUM XHMHUYECKOTO CTPOCHHS OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIl CKelleT OpraHuyeckoil Mousekysbl. KpaTHOCTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkumoHanpHoil rpynme. IlpuHuumnel kiaccupukanuu
OpraHMYECKUX COEAUHEHHM. MexayHapo/iHas HOMEHKJIATypa W INPUHLUIBI 00pa3oBaHUs
Ha3BAHUN OPraHUYECKUX COCTUHECHUM.

Knaccupukanus ©u  OCOOCHHOCTHM  OpraHMYECKHWX  peakuuil. PeaklnMoHHBIE  LIEHTPBHI.
[TepBoHavasbHBIE TOHATHS O TUMAX U MEXaHU3MAaX OPraHUYECKUX peakuui. [ OMOIUTHYECKUH U
TeTepOIMTUYECKUIT pPa3pblB KOBAJCHTHONM XMMHYECKOH cCBsizu. CBOOOMHOPATUKATBHBIA U
MOHHBIN MeXaHu3MbI peakiuu. [lonstue o Hykneodune u saeKTpoduie.

AnkaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI METaHa. Sp3-m6pmu/13aum1
opbutaneii aromoB yriepoma. ['omomormyeckuit psaag u  obmas ¢opMyna alKaHOB.
CucremaTnueckass HOMEHKJIATypa alKaHOB W paaukanoB. M3omepus yriepoJHOro CKeJera.
Ou3nyecKkue CBOWMCTBA aJIKAaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (U3UYECKUX CBOWCTB.
XUMUYECKUE CBOWCTBAa  QJKAaHOB: TaJOT€HUPOBAaHUE, JETUAPUPOBAHUE, TEPMUUYECKOE
Pa3I0KEHUEC, KPCKUHI' KakK CHOCOOEI IMMOJIYYCHHA BaYKHEHIIINX COG)II/IHGHI/If/'I B OpPraHM4Y€CKOM
CHHTE3E. FopeHHe AJIKaAHOB KaK OJWH HU3 OCHOBHBLIX MCTOYHHUKOB TCIJIa B MPOMBIINIJICHHOCTH U
OwITy. M30Mepu3aius Kak Croco0 MOJydeHHsT BBICOKOCOPTHOTO O€H3WHA. MeXaHu3M peakiuu
CBOOOTHOpaAUKaIbHOTO 3amemeHus. [lomydenue ankanoB. Peaknms Bropua. Haxoxnenue B
MPUPOAE U IPUMEHEHHUE AJIKAHOB.

[uxnoankanpl. CTpoeHHEe MOJEKyn MHKIoamkaHoB. OOmas dopMmyna IUKIOATKAHOB.
Homenkinarypa  mukioankaHoB.  V3omepusi  OUKIOAIKAHOB:  YIJIEPOJHOTO  CKeJeTa,
MEXKJIacCcoBasi, IPOCTPAaHCTBEeHHAs (yuc-mpanc-uzomepus). Criennduka CBOWCTB UKIOATKAHOB
C MaJIbIM pa3MepoM IMKJIIa. Peakiuu nprucoeInHeHus U paAuKAIbHOTO 3aMEIICHHUS.



AJIKeHBI. DIICKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIIBI STHJICHA. SP°-THOPHIH3aIs
opOuTajeil aTOMOB yriepoaa. G- M TM-CBsI3U. [ oMOOrH4YecKuid psii U o01ast popMyIia aJKeHOB.
Homenkiarypa ankeHOB. M30Mepusi alKeHOB: YIIIEPOJHOTO CKeEJNeTa, IMOJIOKEHHSI KpaTHON
CBSI3U, TIPOCTPAHCTBEHHAs (yuc-mpanc-u3oMepusi), MexkinaccoBas. Du3MUecKue CBOKMCTBA
QIKCHOB.  Peakiuu  25IeKTpOQWIBHOTO  MPUCOCOUHEHUS  KaK  CIOCO0  TMOJyYCHHUs
(YHKIMOHATIBHBIX TPOM3BOIHBIX YIIIEBOAOPOaOB. [IpaBuino MapKOBHHKOBA, €0 3JIEKTPOHHOE
o0ocHoBaHue. Peaknuu okucneHuss u nonuMepusanuu. [lonu3TuiaeH Kak KpyNHOTOHHAXKHBIN
MPOIYKT XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBINIUICHHBIE B TaAOOPATOPHBIE CIIOCOOBI TOTYyYEHUS
anKeHoB. [Ipasuno 3aiiyesa. [lpuMeHeHne aqTKEeHOB.

Anxanuensl. Kinaccudukanus ankagueHOB MO B3aUMHOMY PACIIONIOKEHHIO KPaTHBIX CBS3EH B
Mosekyae. OCOOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOTO CTPOCHHS COMPSIKEHHBIX
ankagueHoB. OOmast ¢opmyna ankaaueHoB. HomeHkiaTypa M U30Mepus alKaJHUEHOB.
®usnyeckue CBOMCTBA  QIKAaJUEHOB. XHUMHUYECKHE CBOWCTBA  AJIKaJAWCHOB:  pPEAKLUU
OPUCOEIUHEHUsT (TUAPUPOBAHUE, TaJlOTCHUPOBAHUE), TOPEHUS M HoJMMepHu3aluu. Bxuan
C.B. JlebeneBa B mnojyyeHME CHHTETHUYECKOro Kayuyka. Bynkanuzanus kayuyka. Pe3uHa.
Msoroo0pa3ue BHJIOB CHHTETMYECKMX KaydyKoB, MX CBoWcTBa M mnpumeHeHue. Ilomydenue
aJIKaJINECHOB.

ANKUHBL. JJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl —alleTHJIeHA. Sp-
rubpuan3zanys opouraneit atomoB yriepoaa. ['omonorudeckuii psa u obmas Gpopmyra ankKUHOB.
Homenknarypa. M3omepusi: yriaepogHOro cCKenera, MOJIOKEHUsI KPaTHOM CBA3M, MEXKKIIACCOBAs.
®u3nyecKue CBOMCTBA AJIKWHOB. XMMHUYECKHE CBOKMCTBA AJIKUHOB: PEAKLIMU MTPUCOCIANHEHUS KaK
Croco0 MOJy4eHUsI TTOJIMMEPOB U JPYTUX TMOJIE3HBIX MPOAYKTOB. Peakyuu samewenus. I'openue
aleTWICHAa KaK MCTOYHHMK BBICOKOTEMIEPATYPHOrO IUIAMEHU ISl CBAPKU W PE3KU METAJUIOB.
[Tomy4yeHue arneTuieHa MUPOIM30M METaHa M KapOUIHBIM MeToI0M. [IpuMeneHure anerusieHa.

Apenbl. Ucmopusi omxpvimus 6Genzona. COBpeMEHHBIE NPEJCTaBIECHUS 00 SJIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpOEHUM OeH3oma. M3omepuss m HOMEHKJIAaTypa TOMOJIOTOB O€H307a.
O6mas dopmyna apenoB. Puszuyeckrue cBoMcTBa OeH307a. XUMHUYECKHE CBOWCTBA OeH307a:
peakiuu AINeKTPOPUIBHOTO 3aMelleHus (HUTPOBAaHUE, TaJOTeHUPOBAHUE) Kak Crmocod
MONyUYeHUsI XUMUYECKUX CPEJCTB 3allUThl PACTeHUN; NPUCOEAMHEHUs (TUAPHUPOBAHHE,
raJIOTeHHPOBAaHKE) KaK JOKA3aTENIbCTBO HEMPEAeNbHOTO XapakTepa OeH3omna. Peakius ropeHus.
[Tonyuenue 6enzona. OcobeHHOCMU XUMUYECKUX c80Uicme moyona. B3auMHoe BIMSHHE aTOMOB
B MoJieKyne Toiyona. Opuenmayuonnvie 3¢pgexmol 3amecmumernetl. [IpuMeHeHHE TOMOJIOTOB
OeHsona.

Cruptsl. Knmaccuduxanms, HomeHknarypa cnuptoB. ['oMmonoruueckuit psaa u obmas Gopmyna
HpelleJ'IBHI)IX OIHOATOMHBIX CHI/IpTOB. I/I30Mep1/1$1. GDI/ISI/I‘-IGCKI/Ie CBOfICTBa npeﬂeanmx
OOHOATOMHBIX CHI/IpTOB. BO}IOpO}IHaﬂ CBA3b Me>1<)1y MOJ'IeKy.]'IaMI/I 1 € BIIMAHHC HA (bmnqecxne
CBOMCTBAa CIHPTOB. XHMHYECKHE CBOWCTBA: B3aMMOJICUCTBHE C HATPHUEM KakK CIOCO0
YCTAHOBJICHUSI HAJIMYUS THAPOKCOTPYIIIBI, C TaJOr€HOBOJOPOJAMU KaK CIOCOO TMOyYeHUS
pacTBOpHUTEIICH, BHYTPU- U MEKMOJIEKYJISIpHasl Aeruapartauus. Peakuus ropeHus: CUpThl Kak
toriBo. [lomyueHue »dTaHONa: peakmuss OpOXKEHHWs TIIOKO3bI, THIpaTanus JTUJICHA.
IIpumenenne meraHona M 3ta”osia. DU3MONOTHUECKOE AEHCTBHE METAHOJIA M OTaHOJa Ha
OpraHM3M YeJOBEKa. OTUJICHIVIMKOJIb W TIUUEPUH KakK MPEACTaBUTENN MPEAeIbHBIX
MHOT'OATOMHBIX CHI/IpTOB. KaquTBeHHaSI peaKuI/m Ha MHOTOAaTOMHBIC CHI/IpTBI n €e anMeHeHne



AJIA paClio3HaBaHUs TIIMIOEPHHA B COCTaBE KOCMETUUCCKHUX CPCIACTB. HpaKTI/I‘IeCKOC IMPUMCECHCHUC
STUJICHTJIMKOJIA U TJIMLCPHUHA.

@®enon. Crpoenue Monekyibl (eHona. B3aumHoe BiusHME aTOMOB B MolleKyne (¢eHoJa.
Oduznyeckue cpoiicTBa (eHosa. XUMHUYECKHE CBOMCTBA (PEakiMu C HATPUEM, THAPOKCHIOM
HaTpus, Opomom). [lonyuenne penona. [Ipumenenue dpenona.

Anpaeruasl U KetoHbl. Knaccudukanus anbpaerusoB U KeToHoB. CTpoeHHe MNpeaenbHbIX
QIBJICTUIOB. JJEKTPOHHOEC U  TMPOCTPAHCTBEHHOE CTPOCHHE KApOOHWIBLHOW  TPYIIIHL
['omonoruyeckuit psi, obmas ¢popMylia, HOMEHKJIATYpa U U30MEPHS MPEACIbHBIX ajlbJICTHIOB.
@u3MYEeCKue CBOMCTBA NPEAEIBHBIX aAIbACTHAOB. XHMUYECKHUE CBOMCTBA NPEACIBHBIX
QNBJICTU/IOB: THAPUPOBAHWE; KAUECTBCHHBIC PEAKIMM Ha KapOOHWIBHYIO TpymHmy (peakius
«cepebpsiHOro 3epkaia», B3auMoneicTBue ¢ ruapokcuaoM meau (1)) u ux npuMeHeHue IS
oOHapyXeHHsI TpeleibHbIX albJIErHJI0B B IPOMBILIUICHHBIX CTOYHBIX Bojaax. I[lomyuenue
MpelebHBIX ANbJIETHIOB: OKUCJICHHE CIUPTOB, TruipaTtanus aneTtuieHa (peakuus Kydeposa).
TokcuuHnocTh anbaerugoB. llpumenenue ¢dopmanpaeruaa U ameranpiaeruga. AIETOH Kak
MPECTaBUTENb KeTOHOB. CTpoeHHe MOJeKyibl arneroHa. OCOOCHHOCTH pPEaKIMHM OKHCICHHS
aneroHa. [IpumeHeHne aneToHa.

Kap6onoBsie kucnorsl. Knaccudukamus m HoMeHkiIaTypa KapOoHOBBIX KucioT. CrTpoenHue
MpPEACIIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHIILHOM TPYIIILL. ['oMoorudeckuii ps u oomast popmysa npeaenbHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. PU3NYECKHE CBOWCTBA MPEICIIBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
XVWMUYECKUE CBOWCTBA TIPEICIBHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT (peakmuu ¢
MeTaJlJIaMHi, OCHOBHBIMU OKCHJIAMH, OCHOBAHHSIMH M COJSIMH) KakK MOATBEPKICHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHUcIoTamMH. Peakmus »stepuduxanyu u  ee oOpaTUMOCTh. BrusHue
3aMeCcTUTEeNe B YIJIEBOJOPOJHOM paauKale Ha CHIy KapOOHOBBIX KucioT. OcoOeHHOCTH
XUMUYECKUX CBOMCTB MYypaBbMHOM KHUCHOTHL. [lonmydeHue mnpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, aJKEHOB, IEPBUYHBIX CIHUPTOB, aJbJAECTHIOB.
Baxneiiimme mpencraBuTeN KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCyCHass W O€H30HHas.
Boiciive mpenenbHble U HeNpezelbHble KapOOHOBBIE KHUCIOTBHL. Onmuueckas u3omepusl.
Acummempuueckuii amom yenepooa. llpumeHeHne kapOOHOBBIX KUCIIOT.

Crnoxuble >gupbl U xupbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3(upoB. MexkiaccoBas
u3oMepus ¢ KapOOHOBBIMH KucioTaMu. CrocoObl MOMyYeHHs CIOXKHBIX 3¢pupoB. OOpaTUMOCTh
peakuun stepudukanuu. I[IpumeHeHune CIOXHBIX 3(QUPOB B MHULIEBOM U mNapproMepHOn
MPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3QUPHI IIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturenbHble U KMBOTHBIE KHMpBI, UX cocTaB. dusnueckue CBOMCTBA KUPOB. XUMHUECKHE
CBOWCTBA HUPOB: T'MJIPUPOBAHUE, OKHUCICHHE. ['MIpONH3 WM OMBIJICHHE >XKHUPOB KakK CHoco0
IPOMBIIIJICHHOTO MOJy4eHHs COJeH BBICIIMX KapOOHOBBIX KUCHOT. [IpuMeneHue xupoB. Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MoroII1e CBOWCTBA MbLIIA.

YrneBoasl. Kiaccudukanust yrieBogoB. @u3NYecKue CBONCTBA M HAXOXKJIEHUE YTJIEBOJOB B
npupone. [Moko3a Kak ampIeTHIOCIUPT. XUMHYECKHE CBOWMCTBA TIIOKO3BL ayuiuposaue,
AIKUIUPOBAHUe, CITMPTOBOE U MOJIOYHOKHCIIOE OpoXKeHHE. DKCIIEpUMEHTAIbHbBIE TI0Ka3aTeIbCTBA
HAJIMYUS aTbJACTHAHON M CIIUPTOBBIX TPYII B TItOKo3e. [loiryueHue rimroko3el. @pykmosa Kak
uszomep enokosvl. Pubosa u oesoxcupubosza. Baxueimme nucaxapuabl (caxaposa, J1akmosd,



Manemo3a), UX CTpOCHHE U (U3n4ecKue CBOMCTBA. ['Maposn3 caxaposbl, 1aKmo3vl, Maibmo3bel.
Kpaxman u nemmono3a Kak OMOJIOTMYECKHE MOJIMMEpbl. XUMHUECKHE CBOICTBa Kpaxmala
(TuapoaN3, KAa4eCTBEHHAsl PEaKIMs C HOJAOM Ha Kpaxmall M ee IMpUMEHEHHue I OOHapyKeHUs
Kpaxmajia B POAYKTaxX MUTAHUA). XHUMUYECKUE CBOMCTBA LIEJUIOJIO3bI: THIPOIN3, 00pa3oBaHuE
CIOKHBIX 3¢upoB. [IpuMenenne u Ouonornyeckas posib yrieBojoB. OKUCIIEHUE YIIIEBOJIOB —
UCTOYHUK SHEPIUU JKUBBIX OpraHm3MoB. [IoHsTHE 00 MCKYCCTBEHHBIX BOJOKHAxX Ha IpuMepe
alleTaTHOI'O BOJIOKHA.

HI[GHTI/I(bI/IKaHI/IH OpPraHUYC€CKUX COGI[PIHCHHIZ. I'enetnyeckast CBA3b MCXKAY KilacCaMu
OPraHu4YCCKux COG,HHHeHHﬁ.

Awmunbl. IlepBuunble, BTOpUYHBIC, TpeTUYHbIC aMmuHbI. Kiaccudukanus aMUHOB 1O THUITY
YIIEBONOPOAHOIO pajvKala M 4YHCIy AaMUHOIPYNI B  MOJEKYyJe. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MPEAEIbHBIX aMUHOB. DU3nUecKre CBOWCTBa aMUHOB. AMUHBI KaK
OpPraHMYECKHE OCHOBAHMS: PEaKLUUU C BOJOM, Kucioramu. Peakuus ropeHus. AHWIMH Kak
IpEeJCTaBUTENIb apoMaTHUeCKuX aMMHOB. CTpoeHue aHuianHa. [Ipuunnbl ocnabaeHns OCHOBHBIX
CBOICTB aHMJIMHA B CPABHEHUU C aMHUHAMU IPEJIENbHOIrO psiaa. XUMUYECKUE CBOMCTBA aHUJIMHA!
B3aMMOJICHCTBHE € KUCIOTaMH, OpOMHON BOJOM, okucinenue. IlodydeHne aMuHOB
AIKWIMNPOBAaHMEM aMMMaKa U BOCCTAHOBJIEHMEM HMUTPONPOM3BOAHBIX YIJIEBOAOPOJOB. Peakius
3unnHa. [IpuMenenne aMuHOB B (hapMaIleBTUYECKON MTPOMBIIICHHOCTH. AHUIUH KAK Cbipbe 0/is
npouseo0cmea aHuIuHosvlx kpacumeneu. Cunmesvl Ha OCHO8€ AHUIUHA.

AMuHokucaoTel 1 Oenku. CoctaB U HOMeHKIarypa. CTpoeHrue aMUHOKUCIOT. ['oMonornueckuii
psA IpeAenbHbIX aMUHOKHCIOT. M30mepus npedenvubix amunokuciom. Ousnyeckue cBONUCTBA
IpeJeNbHbIX aMUHOKHUCIOT. AMHHOKUCIOTBHI Kak aM(OTepHble OpPraHWYeCKHE COECITUHEHMUS.
Cunte3 nentunoB. Ilentuanas cBs3b. buonorndeckoe 3HaueHuwe a-aMuUHOKHMCHOT. Obnactu
NpUMEHEHHUs aMUHOKHCIOT. benku kak npupoansie Ouononumepsl. CocTaB U CTpoeHHE OEJIKOB.
OcHnosHble amunoKuciomsl, obpasyrowue Oenku. XUMHUECKUE CBONCTBa OENKOB: THAPOIIN3,
JIeHaTypalus, KauecTBeHHbIe (IIBeTHbIe) peakiuu Ha Oenku. [IpeBpaiieHus OenkoB MUK B
opranusMe. buonornyeckue QyHKIMH OEIKOB. Jocmudicenus 6 uzyueHuu cmpoeHus u cunmesa
0enkos.

Azomcooepocawue 2emepoyuxnuieckue coeourenus. Iluppon u nupuoun: 31eKmpoHHOe
cmpoeHue, apomMamuyeckuil Xapakmep, pasiuuue 6 NpOSGNeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie kuciomol: cocmaé u cmpoenue. Cmpoenue nykreomuoos. Cocmae HyK1eUuHO8bIX
kucaiom ({{HK, PHK). Ponb HYKIeuHOBbIX KUCIOM 8 HCUZHEOessmMeNbHOCMU OP2AHUZMO8.

Bricokomonekynsipaple  coequHeHUs. (OCHOBHBIE TOHSATHS  BBICOKOMOJICKYIISIPHBIX
COCIMHEHUH: MOHOMEp, TIIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPH3aIHH.
Knaccudpukanus mnonumepoB. OCHOBHBIE CIOCOOBI TONYYEHHUS  BBICOKOMOJEKYISPHBIX
COCIMHEHUH: pEaKIMK TOJUMEpU3aluid W TOoNuKoHaeHcaru. CTpoeHue U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTH CBOICTB IMOJIMMEPOB OT CTPOCHHSI MOJIEKYN. TepMOIUIacTUYHBIE U
TEPMOPEAKTHUBHBIE TONMUMEPEL.  [Iposodswue opeanudeckue noaumepwvl. Komnozummoie
mamepuanel. Ilepcnekmugvl UCNONb308aHUS KOMNO3UmMHbLX Mmamepuanos. Knaccudukanums
BOJIOKOH. CHHTeTHYecKHe BOJIOKHA. [lonmmddupHBIe M TOJUAMHUIHBIC BOJIOKHA, MX CTPOCHUE,
cBoiicTBa. [IpakTHueckoe HCHOIb30BaHUE BOJIOKOH. Cunmemuueckue nieHKU: u30nayus OJis
npo60008, MemMOpanvl 0l ONPeCHeHUs 800bl, 3auUmMHble NAeHKU OJiIs1 ABMOMOOULel, NIACMbIPU,
xupypeuueckue nossazku. Hoevie mexnonoeuu oanvHeliuieco co8epulencmeo8anusi NOIUMEPHLIX
Mamepuanos.



Teopeanecmle OCHOBBI XMMHH

Crtpoenue BemiectBa. CoBpeMeHHast MOJIeNb CTpoeHus aroma. Jlyanusm anekTpoHa. Keanmogvie
yycna. Pacnipenenenue JIeKTPOHOB 110 SHEPIe€TUYECKUM YPOBHSIM B COOTBETCTBUU C MPUHIIUTIOM
HauMEHbIIEeH HSHepruu, npaBwioM XyHaa W npuHuunoMm I[laymu. OcoOeHHOCTH CTpPOCHHS
SHEPreTUYeCKUX YpoBHEH aTomMoB d-3jIeMEHTOB. OJJEKTpOHHAas KoHpurypamus aroma.
Knaccudukanuss XuMHYECKUX DIIEMEHTOB (s-, P-, d-31eMeHTbl). OCHOBHOE U BO30YXK/ICHHBIC
COCTOSIHUSI aTOMOB. BaneHTHble a5ekTpoHbl. [lepuoanueckas cucreMa XMMHUECKHUX AJIEMEHTOB
.. MenneneeBa. ®usnueckuii cmpica Ilepuoanueckoro 3akona .M. Menneneesa. [IpuunHbl
Y 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB 3JIEMEHTOB U UX COSAMHEHUN IO MEPUOJIaM U IpYIIIaM.
MupoBo33peHueckoe W HayyHoe 3HaueHue Ilepumomgmueckoro 3akona J[.M. Menneneena.
Ilpoenosvl JI.U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX IJIEMEHMO8B.

DJNIeKTpOHHAs MPUPOJIa XUMUUECKOU CBSI3U. DJIEKTPOOTpHUIaTeIbHOCTh. KoBanieHTHas CBA3b, ee
Pa3HOBHJIHOCTH M MEXaHHU3MbI 0Opa3oBaHHUs (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). MoHHas
cBs3b. MeTamnuyeckas cBsi3b. BogopoaHas cBsizb. MedxcmonekynapHsle 83aumo0eticmaus.

Kpucrannuueckne u amopdHble BemecTBa. THUMBI KPUCTAJUIMYECKHX DEUIETOK (aToMHasd,
MOJICKYJISIpHAsi, HOHHAsA, METaJITN4ecKasi). 3aBUCUMOCTh (DM3HUYECKHUX CBOMCTB BEIIECTBA OT TUMA
KpUCTAITMYECKON pemeTku. [Ipudanasl MHOr00Opasust BemiecTB. COBpeMEHHbIE MPeACTaBICHUS
0 CTPOEHUU TBEPJIBIX, JKUJIKUX U ra3000pa3HbIX BEIIECTB. JKuoKUe KpUCmaivl.

Xumuueckue peakuuu. ['oMoreHHble U rereporeHHele peakuuu. CKOpPOCTb peakLuu, €€
3aBUCUMOCTb OT PAa3JIUYHBIX (DAKTOPOB: MPHPOJbl PEArHMPYIOIUX BELIECTB, KOHLEHTPALUU
pearupyomux BellecTB, TeMieparypsl (mpaBuwio Baurt-I'odda), miomaan peakunoHHOM
MOBEPXHOCTH, HAJINYMS KaTalu3aTopa. OHEPIUsl aKTUBALUHU. AKMUSUPOBAHHbIU KOMNIEKC.
KaranuzaTops! 1 karanus. Posib kaTanu3atopoB B IpUPOJIE U IPOMBIIIIEHHOM ITPOU3BOJICTBE.

Ilonamue 06 sumanvnuu u sumponuu. Iuepeus [udoca. 3akoH I'ecca M cIenCcTBUS U3 HETO.
TennoBble >PQeKThl XUMHUYECKUX peakuuid. TepMoxumuueckue ypaBHeHHs. OOpaTuMocTh
peakmuii. Xumudeckoe paBHoBecue. CMeEIIeHHE XHUMHYECKOTO PABHOBECHUS MO/ JIEHCTBHEM
pa3nuuHbIX (PAKTOPOB: KOHIEHTPALMM pEareHTOB WM IPOJYKTOB pEaKlUH, IaBJICHMUS,
Temneparypbl. Poib cMelieHus: paBHOBECUS B TEXHOJIOIMUECKUX MPOIIEccax.

Hucnepcubie cucrteMbl. Koanououwvle cucmemvl. VcTuHHBIE pacTBOpbl. PacTBopeHue kak
¢uznko-xumMuueckuit mpouecc. CrnocoObl BRIpaXKeHUs KOHLEHTPALIMU PACTBOPOB: MaccoBasi 10JIs
pPACTBOPEHHOIO BEILECTBA, MONAPHASA U MOAANbHAA KoHyenmpayuu. Tump pacmeopa u
mumposaue.

Peakiuu B pacTBOpax 3JIeKTPOMTOB. KauecTBEeHHbBIE peakilii Ha HOHBI B pacTBope. KucaoTHo-
OCHOBHBIC B3aUMOJICUCTBHS B pacTBopax. AMQOTepHOCTb. Hounoe npoussederue 600bl.
Booopoonvui  noxazamens (pH) pacmeopa. Tuaponus coneil. 3HayeHHWe THAPOIM3A B
OHMOJIOTMYECKHX OOMEHHBIX mpolieccax. [I[puMeHeHe ruIpon3a B IPOMBIIIJICHHOCTH.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IIPUPOJIE, TPOU3BOICTBEHHBIX IIPOLIECCAX
U KU3HEJEATEIbHOCTH OPraHu3MoB. OKuUcIumenbHo-60CCMAaHOBUMENbHbIN NOMEHYUAN CPeobi.
Huaepamma Ilyp6s. TloBeneHue BemIeCTB B Cpelax € pa3HbIM 3HadeHueM pH. Meronsl



DIIEKTPOHHOTO H  3/IeKMPOHHO-UOHHO20 OanaHca. [‘anmpBaHWYECKUU dIEMEHT. XUMUYECKUE
UCTOYHHUKU TOKa. Cmanoapmuwviii 6000poOHbIl 21ekmpod. CmanoapmHbulll  31eKMpPOoOHblU
nomenyuan cucmemvl. Ps0 cmanOapmublx  21eKMpoOHbIX nomenyuanos. Hanpasenenue
OKUCTUMENLHO-60CCMAHOBUMENbHBIX peakyuil. DJIEKTPOJIN3 PACTBOPOB M PACILIaBOB COJICH.
[TpakTHdeckoe TPUMEHEHUE JJICKTPOJIM3a JUIsl TOTYYCHHsS IIEIOYHBIX, IMIEIOYHO3EMETbHBIX
METAJUIOB M alfOMHHUSA. KOoppo3usi MeTaioB: BHIBI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJUIOB OT
KOPPO3HUHU.

OcHOBBI HeoprannquKoifl XUMHUH

O6mas xapakrepuctuka 3y1eMeHToB |A—IIIA-rpynn. Okcunapl U nepokcuabl HATpUsS U Kallus.
PacnioznaBanne kaTuoHOB HaTpust W Kanug. Coinum HATpusi, Kajuus, Kajlblusg M MarHus, HMX
3HaUYeHHE B INPHUPOJEC M JKU3HU UeloBeKa. JKecmkocmv 600bl u ChoOCOObl ee YCMpAaHeHUs.
Komnnexcnvie coeounenus antomunus. Anromocusukamaot.

Meramnel IB-VIIB-rpynn (menp, mMHK, XpoM, MmapraHen). OcoOEHHOCTH CTPOEHHS aTOMOB.
OOmme ¢usnvyeckne u xumuueckue cpoiictBa. [lomydenne u mnpumenenue. OKCUIB U
THJIPOKCUIBI STHX METAJIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTENEHHM OKHCJICHHUS D3JEMEHTA.
Baxueiimme comu. OKHCIUTEIbHBIE CBOMCTBA COJIEH XpoMa M MapraHia B BBICIIEH CTENEHU
oKHcIeHUsl. KomnieKkcHvie coeOuHenus xpoma.

O6mmas xapakrtepuctuka 31eMeHToB |VA-rpynnsl. CBOHCTBa, OJyY€HUE U NIPUMEHEHHUE YIJIS.
CuHTe3-Ta3 Kak OCHOBAa COBPEMEHHOM MPOMBIIUIEHHOCTH. AKTHUBUPOBAHHBIA YIOJb Kak
aacopbent. Hanocmpyxmypol. Muposvie docmudicenus 6 obracmu co30anusi HAHOMAmMepuaios.
DnekmpouHoe cmpoenue MONeKyIvl yeaproeo 2asa. llonyuenue u npumeneHue yeapHozo 2asa.
buonoruueckoe neiictBue yrapaoro raza. KapOuael kaiabius, anroMUHES U kene3a. KapOooHaTsl
u runpokapOoHatel. Kpyeosopom yenepooa 6 xwcueou u Hedxcusou npupode. KadecTBeHHas
peakuus Ha KkapOoHaT-uoH. dusmueckne M XUMHUECKHE CBoiicTBa KpemHMs. CuilaHbl U
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KUCIOTHI U UX coyid. CUITMKaTHBIE MUHEPAJIBl —
OCHOBA 3€MHOH KOPBI.

O6mas xapakrepuctuka 3neMeHToB VA-rpynnsl. Hutpunel. KauecTBeHHast peakiusi Ha HOH
aMMOHHMsI. A30THasl KHMCIOTa Kak OKHCIUTeNb. HUTpaTel, MX (QU3NYECKMe W XHUMUYECKHE
cBoicTBa, mpuMeHeHue. CBolcTBa, noydeHue u npumeHenue gocdopa. @ochun. dochopusie
u nonudocdopHbie KUCI0ThL. bruonoruueckas poib GpocdaTos.

O6mas xapaxrtepuctuka 31eMeHTOB VIA-rpynnel. OcoOble CBONCTBAa KOHILIEHTPUPOBAHHOM
cepHoil kucnotel. KauecTBeHHbIE peakliuy Ha CylnbGua-, Cyab(UT-, U CyabdaT-uoHbI.

O6mass  xapakrtepuctuka aneMeHToB  VIIA-rpynmbel.  OcobenHoctd  xumuu  ropa.
l'anoreHoBoopobl W WX MoJydeHue. ['aloreHoBOJOpPOAHBIE KHUCIOTBI M HUX  COJM.
KauecTBeHHBIE peakiMu Ha TaJlOreHUI-UoHbL. Kucmopojcoaepkanme COeIUHEHUs XJopa.
[IprMeHeH e raJOreHOB U UX BaXKHEUIINX COCTUHEHUU.

brazopoonvie eazvi. [Ipumenenue 6a1a2opooHvIx 2a308.

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHHM, BBICIIIHX
OKCHJIOB ¥ THAPOKCHUIOB.



Nnentudukaiys HeOpraHnIeCKUX BEIECTB U HOHOB.

XuMHA ¥ KU3HD

Hayunbie mMeronbl mo3Hanus B xumuu. Mcrounuku xumuueckod umHpopmaruu. [louck
uHpOpPMALMK TIO Ha3BaHUAM, WACHTU(PHUKATOPAM, CTPYKTYpHBIM (opmynam. XUMHUUECKUI
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJIEHUA KaK METOAbl HAYYHOIO
No3HaHUs. Mamemamuueckoe Mmooenuposanue npoOCMpPAHCMBEHHO20 CMPOEHUs MOJEeKY
opeanudeckux sewjecms. Cospementvle PUUKO-XUMudeckue Memoobl yYCMaHosleHUs COCmasa u
CMPYKMYypbl euyecms.

Xumus u 310poBbe. JlekapcTBa, pepMeHThl, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIE BO/IBI.
[TpoGsieMbl, cBsi3aHHBIE C NMPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
dakTopbl, paspylialolie 3A0pOBbe (KypeHHe, YIOTpeOJIeHHe ajKorojs, HapKOMaHus).
PannonansHoe nuranue. [Iumesbie 1o0aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B Meaunune. PazpaboTka nekapcTB. XMMUYECKHE CEHCOPHI.

XumMug B TMOBCEAHEBHOW KW3HU. MololmMe W 4YUCTAIIME CpeacTBa. PenesuieHTsl,
uHCceKTUIuAbl. CpelcTBa JMYHOM THrMeHbl UM KocMeTuku. [IpaBuma Oe3omacHoil paboThl C
€KUMHU, TOPIOYMMHU ¥ TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU ObITOBOM XUMUHU.

XuMUsL U CelbCKOe XO034icTBO. MuHepallbHble U OopraHudeckue ynoobpenus. Cpencrsa
3aIIMUTHl PACTCHUM.

Xumus B mpombiluieHHOCTH. OOIIHe NpeAcTaBIeHUS O MPOMBIIUICHHBIX CIIOco0ax
MOJIyYEHUSI XMMHUYECKHUX BEIIEeCTB (Ha NpUMEpe MPOM3BOACTBA aMMHUAKA, CEPHON KHCIOTHI).
[IpombinieHHass opraHuyeckas XuMus. Cplpbe [JII OpPraHUYECKOHM IPOMBIIUICHHOCTH.
[TpoGiiemMa oTx010B M NOOOUYHBIX MHpPoAYyKTOB. Hambonee KpymHOTOHHa)KHBIE IMPOU3BOJCTBA
opraHmyeckux coeauHeHuil. Yepnas u nBetHas Meramuryprus. CTEKIIO W CHJIMKaTHas
IIPOMBILUIEHHOCTb.

Xumuss u osHeprertuka. IIpuponHble HCTOYHUKM yriaeBoxopoaoB. IlpuponHelii un
MOMYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmoib30BaHue. CoctaB HEPTH U ee mnepepaboTka.
Hedrenponaykrel. OxraHoBoe uucio OeHzuHa. OxpaHa OKpyxawolleil cpeabl INpu
HedTenepepabOTKE U TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTEpPHATUBHBIE HNCTOYHHUKHU
JHEPIUH.

Xumuss B crtpoutenbctBe. llement. beron. Ilogbop onTUManmbHBIX CTPOUTENIBHBIX
MaTEpUaJIOB B MPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA.

XHMHS U OKOJIOTHsI. XUMUYECKOE 3arps3HEHUE OKPYKAOIIEH Cpellbl U €r0 MOCIEICTBHSL.
Oxpana ruzpocdepsl, T0UBbI, aTMOC(hEpPHI, (PIOPHI U PayHbI OT XUMHUUECKOTO 3arps3HEHUS.

Tunbl PACYETHBIX 3aJ1a4:

Haxoxnenune monexynspHoOil (GOpMyIbl OPraHMYECKOTO BEIIEeCTBA MO €ro IUIOTHOCTU U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, WJIX MO MPOAYKTaM CrOpPaHUs.

PacueTsr MmaccoBoii 1051 (MacChl) XUMUYECKOTO COSMHEHHUS B CMECH.

Pacuetsr Maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIH OJHO W3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MaccoBo# Wi 00bEMHOW JOJM BBIXOAA MPOJAYKTA PEAKIIUUA OT TEOPETUUYECKH
BO3MOKHOTO.

Pacuets! TemnoBoro ¢ dekra peakiuu.

PacueTnl 00bEMHBIX OTHOIIICHUI ra30B IpU XUMHUYICCKUX PCAKIHAX.



Pacuetsr maccel (0ObeMa, KOJHWYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CII OAHO U3
BEILECTB JJaHO B BUJIE PACTBOpA C ONPEAECICHHOM MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA.

TeMbl NpakTHYECKUX PaldoOT:

KauecTBeHHOE onpenesieHue yriepoa, BOAOPOAa U XJIOpa B OPraHUYECKUX BEIECTBAX.

KoncTpynpoBanue mapocTep>KHEBbIX MOAEICH MOJIEKYJT OPraHMYECKUX BEIIECTB.

Pacno3naBaHue niaacTMacce ¥ BOJIOKOH.

[TonydyeHue MCKyCCTBEHHOTO KA.

Pemenue skcnepuMeHTAIbHBIX 33724 Ha NIOJIYYEHUE OPraHUYECKUX BELECTB.

Pemenue skcnepuMeHTANIBHBIX 337]a4 Ha PACHIO3HABAHUE OPTAHUYECKUX BELIECTB.

Nnentudukanys HEOPraHMUECKUX COSTUHEHU.

[Tonydenue, cobnpanue U pacrio3HaBaHUE ra3oB.

Pemenue skcnepuMeHTANIBHBIX 3a7a4 MO TeMe «MeTauibh».

Pemenue skcnepuMeHTalIbHBIX 3a1a4 10 Teme «Hemeraby.

Pemrenue skcrniepuMeHTaNbHBIX 3a/1ad N0 TeMe «l'eHeThyeckasl CBsi3b MEXKIY KJIacCaMH
HEOPraHUYECKUX COCIMHEHUIN.

Pemienue skcnepuMeHTANBHBIX 3a4a4 MO TeMe «l'eHeTnyeckas CBSI3b MEXAY KilacCaMu
OPraHUYECKUX COCTUHEHUIN.

[Tonyuyenue 3THIIEHA U U3yYEHHUE €r0 CBOMCTB.

[TonyyeHnue yKCyCHOM KUCIIOTBI U U3yUYEHUE €€ CBOMCTB.

I'mpponus xupos.

N3roroBnenue Mbuia pyqHoil paboTHl.

XUMUS KOCMETUYECKUX CPELICTB.

HccaemoBanne CBOMCTB OENKOB.

OCHOBBI MMIEBON XUMHH.

HccaenoBanne NUINEBLIX J00ABOK.

CBoiicTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XHMHUYECKHE CBOMCTBA aIbJICTHUIOB.

CuHTe3 coXKHOTO Yupa.

I'maponus yrineBonos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJBI.

KauecTBeHHbIe peakiii HAa HEOPTAHUYECKUE BEIIECTBA U MOHBI.

HccnenoBanue BAUSHUS pa3TuIHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUH.

Ormpenenenne KOHIICHTPAIIMUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHUS

4. TEMATUYECKOE IINTAHUPOBAHHUE



Tema KonnuecTtso
ICOB

OCHOBBI OPraHUYECKON XUMUU 102

Teoperndeckue OCHOBBI XUMUHU 40

OCHOBBI HEOPTAHUYECKON XUMUU 49

XuUMHS ¥ )KU3Hb 8

[TpakTuKym )

Bcero 204
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