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IHHOACHUTEJBbHAA 3AIINCKA

PabGouas nmporpamMma 1o XuMHH I YPOBHA CPEOHETO 0611[61"0 O6p330BaHI/I$I COCTaBJICHA Ha
OCHOBC:

- TpeboBanuii denepasbHOrO roCyAapCTBEHHOIO CTaHAApTa CpeAHEro obuero oOpa3oBaHus,
IOpeIbsBISEMbIX K pe3yjibTaTaM OCBOCHMsS OCHOBHOW oOpa3oBarenbHON nporpammsl (IIpuxa3s
MunucrepctBa obOpazoBanus U Hayku PD or 17 mas 2012 1. Ne 413 «OO6 yTBepkIeHUH
denepanbHOTO  TOCYAapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApPTa  CPEAHEro  OOIIero
o0pa3oBaHUs» C MU3MEHEHUSMH U jaonoiHeHusmMu IIpukazom MunoOpHayku Poccuum ot 29.12
2014 r. Ne 1645);

- TPUMEpPHOM OCHOBHOH 00pa30BaTENbHONW MPOTrPaMMBI CpPEAHEr0 O00mero ooOpa3oBaHus,
onobpenHoit DeepanbHBIM y4eOHO- METOJUYECCKIM OOBEIUHEHUEM 110 00IIeMy 00pa30BaHUIO
(mpotokos ot 28 uroHs 2016 roma Ne 2 /16 —3) http://www.fgosreestr;

B cucreme ectecTBEeHHO-HAyYHOTO OOpa3OBaHMsS XUMHsS Kak y4eOHBI MpeaMeT 3aHUMAaeT
BaXHOE MECTO B IO3HAHMM 3aKOHOB TPHUPOJBI, (HOPMUPOBAHMHM HAYyYHOH KapTUHBI MHPA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOJUMOW JJIsi MOBCEAHEBHOM JKM3HU, HABBIKOB 3J0POBOTO U
0e30I1acHOro JJIs YeloBeKa U OKpYXarolllel ero cpelpl oOpas3a jKU3HHU, a TAKKE B BOCHUTAHUU
9KOJIOTUYECKON KyJIbTYphl, (OPMUPOBAHMM COOCTBEHHOW TMO3UIMM IO OTHOIIECHUIO K
XUMHUYECKON MH(OPMaIUK, OJydaeMOi U3 pa3HbIX UCTOYHUKOB.

YcnemHocTh N3YUYCHUS y‘I66HOFO npeaMeTra CBA3aHa C OBJIAJICHUCM OCHOBHBIMHU
IMNOHATHUAMU XUMHH, HAYUYHBIMU (1)aKTaMI/I, 3daKOHaMH, TCOpUSAMU, NPHUMCHCHUCM IIOJYUCHHBIX
3HAHUHU IpU pCHICHUH NPAKTUYCCKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET U3ydaThCsl HA GA30BOM U YIIIyOJICHHOM
YPOBHSIX.

N3yyeHne XxuMuu Ha yriIyOJI€HHOM YpOBHE IPEJIOJIaraeT MOJHOE OCBOEHHE 0a30BOTO
Kypca M BKJIIOYAeT pacUIMpeHHe MPEIMETHBIX Pe3yJIbTaTOB U COAEPIKaHUS, OPUEHTHPOBAHHOE Ha
HOJATrOTOBKY K HOCJHEAYIOEMY IpodecCHOHaIbHOMY 00pa30BaHUIO; Pa3BUTHE UHINBUIYAIbHBIX
croco0HOCTe oOydaromuxcs myreM Oosiee TiyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BbIM
KypCOM, OCBOEHHSI OCHOB HayK, CUCTEMaTHYECKUX 3HAHUN; yMEHUE NPUMEHSTH MOITy4YeHHbIE
SHAaHUA [JIA PCUICHHA IPAKTUYCCKHUX H y‘{e6H0-I/ICCHe}10BaTeJ'II)CKI/IX 3a1a4 B HSMCHCHHOﬁ,
HeCTaHI[apTHOﬁ CUTyalluu, YMCHHC CHCTCMATU3UPOBATL H O606HIaTI) MOJIYYCHHBIC 3HAHMUH.
W3ydyenue mpenmera Ha YriIyOJ€EHHOM YpOBHE MO3BOJSET CHOPMUPOBATH y OOYyHaAIOIIHUXCS
YMCHHUE aHAJIIM3UpOBaThb, IMPOTHO3UPOBATL MW OINCHUBATHL C IMO3UIUHU DKOJIOTHUECKOH
0€30I1aCHOCTH MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHHO 1€ATEILHOCTH YEIOBEKa, CBSI3aHHON
C MOJIy4eHUEeM, IPUMEHEHHUEM U IepepabOTKOM BEIEeCTB.

N3ydyenne npenmera «XuMHUsS» B 4YacTH (OPMHUPOBAHUS Yy OOydaromMxcs Hay4HOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOIEHAYYHBIX METOJOB TIO3HAHUS, a TaKKe MPaKTUYECKOro
NPUMEHEHHs Hay4YHBIX 3HaHUI OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SAX C MpeAMeTaMH obiacteit
€CTECTBEHHBIX, MATEMAaTUYECKUX U T'YMaHUTAPHBIX HaAYK.

KprI/IBOM B y‘{e6HBIX nporpaMmax BbIJACJIICHBI 3JIEMCHTBI COACPIKAHUA, OTHOCAIIUCCA 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
[EJIeCO00Pa3HBIMHU, C YIETOM HEOOXOJUMOCTH JOCTHKCHHUS MTPEIMETHBIX PE3yIbTaTOB.

OcBoeHHE TpOrpaMMbl TI0 XHMHU OOECTICUMBACT OBJIAJICHUE OCHOBAMH Yy4eOHO-
MCCJIEI0BATENbCKON JIEATETbHOCTH, HAYYHBIMH METOJAMU PELICHUS PA3IMYHBIX TEOPETUUYECKUX
Y IPaKTUYECKUX 3a]1ay.

2. [Inanupyembie pe3yabTaTbl OCBOEHHsI 00yYalOIIMMHUCS OCHOBHOI o0pa3oBaTeIbHOM
NMPOrpaMmMbl CpeiHero 001ero o0pa3zoBaHus

2.1. JInyHOCTHBIE Pe3yJIbTATHI

JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOLIEHUIT o0ydaromuxcs K cede, K CBOeMy 3/10POBbIO,
K MO3HAHUIO ceds:

— OpHEHTAIs 00yJarOIUXCsl Ha JOCTH)KEHUE JIMYHOTO CYACTHSI, PEealn3alliI0 MO3UTHBHBIX
JKU3HEHHBIX TEPCHEKTUB, WHHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
JUYHOCTHOMY CaMOOTIPEAENIEHUI0, CIOCOOHOCTh CTaBUTH L€ U CTPOUTH JKU3HEHHBIE TIAHBI,

— TOTOBHOCTh U CHOCOOHOCTH OOECHeuuTh cebe W CBOMM OJHM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENIBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;

— TFOTOBHOCTh M CIHOCOOHOCTH OOy4aroluXcsi K OTCTAaMBaHUIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHHS, TOTOBHOCTh U CIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3UIUIO IO
OTHONIICHUIO K OOIIECTBEHHO-TIOJIUTHUYECKUM COOBITUSIM MPOLUIOTO W HACTOSIIEr0 Ha OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPUH, TYXOBHBIX IIEHHOCTEH M IOCTHKEHUHN HAIIeH CTpaHBbI;

— TOTOBHOCTh M CIOCOOHOCTH OOY4YaIOIIMXCS K CAMOPAa3BUTUIO M CAMOBOCIHUTAHMIO B
COOTBETCTBUU C OOIIEYEIOBEYECKUMH IICHHOCTSIMU U HJAeajaMH TPakJaHCKOTO OOIIecTBa,
NOTPEOHOCTh B (DM3MUYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHSTHUSX CHOPTHBHO-03OPOBHTEIHHOM
JESITEIIbHOCTBIO;

— MPUHATAEC W peau3alisl I[EHHOCTEeH 370poBOTO U Oe3omacHOro obpasza >KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3HYECKOMY H
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

— HETIPUATHE BPEIHBIX MTPUBBIYEK: KYPEHUS, YIIOTPEOIICHHSI AJIKOTOJIsI, HAPKOTHUKOB.

JInuHocTHBIE pe3yibTaThl B cepe oTHOMEHUH oOyuyawmuxcss K Poccnu kak k Pogune
(OteuyecTBY):

— poccuiickasi UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAaHMIO POCCHUHCKON WIEHTHMYHOCTH B
MOJIMKYJIBTYPHOM  COI[MYME€, YYBCTBO NPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapona M cyapbe Poccum, maTpuoTH3M, TOTOBHOCTh K CiIy)XeHHIO OTeuecTBy, €ro

3alIuTE;



— YBaXXEHHE K CBOEMY HapoJ]y, 4YyBCTBO OTBETCTBEHHOCTH mepea PoamHoH, ropmoctu 3a
CBOM Kpail, cBO PoauHy, mnpouuioe M HacTosllee MHOTOHAIMOHAIbHOro Hapoaa Poccun,
YBa)XKCHHE 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,
npoxkuBarouux B Poccuiickoit @epepanuu.

JIMYHOCTHBIE Pe3yJbTaThl B c(pepe OTHOLIEHH 00y4alIMXCH K 3aKOHY, FOCYyIapCTBY U K
TPakIaHCKOMY O0LIIECTBY:

— IPaXXKJAHCTBEHHOCTh, TIpa)KJaHCKasi IMO3MLMS AKTUBHOTO W OTBETCTBEHHOIO 4JICHA
POCCHIICKOTO  OOIIECTBA, OCO3HAIOMICTO CBOM KOHCTUTYIIMOHHBIE TIpaBa H  OOSI3aHHOCTH,
YBaXKAIOIIETO 3aKOH W MPaBOMOPSI0K, OCO3HAHHO NMPUHUMAIOIIETO TPAJAUIIMOHHBIE HAIMOHAIbHBIC
U 0O0IIeueIoBeYECKUEe TYMAaHUCTHUECKUE U JIEMOKPAaTUYECKHE 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
cBOOOABI 4YeNOoBEKa 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 MPAaKTHKH, OCHOBAaHHOE Ha JAMajore KyIbTyp, a TaKXkKe pas3IudHbIX (opm
00I111eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

— WHTEPUOPpU3AIUS [IEHHOCTEH JIEMOKpPATUU W COIMAIbHOW 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, B3aUMOIIOMOIIN
HapOJI0B; BOCIIUTAHUE YBAXKUTEILHOTO OTHOLIEHUS K HALIMOHAILHOMY JIOCT

— OWMHCTBY JTIIOJIeH, MX YYBCTBaM, PEIIUTUO3HBIM YOCKIECHUSM;

— TOTOBHOCTh OOYYAIONMIMXCS MPOTHBOCTOATH HUACOJOTUU IKCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO(pOOMHU; KOpPPYIIHUH;, IUCKPUMHHAIIMKH 1O  COIMAIBHBIM, PEIIUTHO3HBIM, PaCOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIUAILHBIM SIBIICHUSIM.

JInuHoCTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4alOIIUXCH € OKPY/KAIOIMMH JTIOAbMH:



- HPABCTBEHHOE CO3HAHUE U TIOBEJIEHHE HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHMUS M IOBEJACHHS B IOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH AMAJIOT C IPYTMMH JIIOJbMHM, TOCTUraTh B HEM B3aUMOIIOHUMAHUS, HaXOJUTh
oO11ye eIy U COTPYAHUYATh ISl X JOCTUKCHHUS,

— NPUHATHE  TYMAaHUCTHUYECKMX  I[EHHOCTEH,  OCO3HaHHOE,  YBWXUTEIbHOE W
00pOosKeNnaTeNbHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTH K COTIEPEKUBAHHIO 1 (JOPMHUPOBAHUE MTO3UTUBHOTO OTHOILICHHS K JIIOJISM, B
TOM 4HCJIE€ K JUIAM C OTPaHMYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbS M HWHBajuaaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K (PU3NYECKOMY M IICUXOJOTUYECKOMY 30pPOBBIO
JpYTUX JIIO/IEH, YMEHHE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— (dbopMHupOBaHHE BBIPAKCHHON B IOBEICHUH HPABCTBEHHOW NO3MIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEACHUS Ha OCHOBE
YCBOGHHS  OOIIEYENIOBEYECKUX  IIEHHOCTEH W  HPaBCTBEHHBIX YYBCTB  (4ecTH, JI0ITa,
CIPaBEITNBOCTH, MUJIOCEPAHS U APYKEITIOOHS);

— pa3BUTHE KOMIIETEHUUH COTPYIHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MJIAJIIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-HCCIeI0BaTENbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSTEIbHOCTH.

JInuHoCTHBIE pe3ybTaThl B c(epe OTHOLICHHH O0y4alOIIUXCA K OKpYKawlleMy MUPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJAbTYype:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO  pa3BUTHS  HAyKH,
3HAUUMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHUYECKOMY TBOPYECTBY, BJIaJI€HUE JIOCTOBEPHOM
uH(popMalell O TEePeOBBIX JOCTIKEHUSX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOILECTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIE CamMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHUE K HEMTPEPHIBHOMY O0PAa30BaHUIO KaK YCIOBHUIO
YCHENIHON Mpo¢dheCcCHOHATBHOM U 00IIECTBEHHOM JIeATENTbHOCTH;

— JKOJIOTHYECKasi KyJNbTypa, OEpe’KHOE OTHOIIEHUS K PpOJHOU 3emie, NPUPOIHBIM
6orarctBam Poccum u Mupa; MOHUMaHWE BIUSHHS COLUAIBHO-I)KOHOMHMYECKHX IPOLIECCOB Ha
COCTOSTHUE MPHUPOJHON U COLMAIBHOM Cpeabl, OTBETCTBEHHOCTh 3@ COCTOSHUE MPHUPOJHBIX
PECYPCOB; YMEHHsSI M HaBBIKM Pa3yMHOTO MPHUPOOINOJIb30BAHMS, HETEPIIMMOE OTHOLIEHHE K
JNeHCTBUSAM, MPHUHOCSIIUM Bpell SKOJOTMH; TNPHOOPETEeHHE OIbITa SKOJIOTO-HAIPaBICHHOM
JESATEIILHOCTH;

— ACTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETHYECKOMY OOYCTPONCTBY
CcOOCTBEHHOTO ObITA.

JInuHoCTHBIE pe3yJabTaThbl B c(epe OTHOMIEHHI 00y4alOIIUXCH K ceMbe W POAMTE/ISIM, B
TOM YHCJI€ IOAT0OTOBKA K CeMEHOH JKU3HH:



— OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOIO IPHUHATHS
LICHHOCTEHN CeMEHOM KU3HHU;

— MOJIOKUTENBHBI  00pa3  CeMbH, pOAUTENbCTBA (OTIOBCTBA U MAaTEPUHCTBA),
WHTEPUOpU3ALUS TPAAULUOHHBIX CEMEUHBIX LIEHHOCTEH.

JIMYHOCTHBIE Ppe3yJbTaTbhl B cdepe OTHOWIEHHSI OOy4YyalIMXcsi K Tpyay, B cdepe
COIMATbHO-I)KOHOMUYECKUX OTHOLICHHMIA:

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

— OCO3HAHHBIN BBIOOpP OyayIiel mpodeccuu Kak MyTh M CIIOCO0 peanu3anii cOOCTBEHHBIX
JKU3HEHHBIX IJIAHOB;

— TOTOBHOCTh OOy4aroumxcs K TPYIOBOM MNpodhecCHOHANbHON JesTeNbHOCTH Kak K
BO3MOXKHOCTM ~ y4acTHSi B  DPELUIEHUM  JIMYHBIX,  OOILECTBEHHBIX,  I'OCYJapCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NPOOJIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYLY U JIOISAM TPYyIa, TPYIOBBIM JOCTHKEHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILIEHHWE K pa3HbIM BHJAM TPYIOBOM
JeSITEIIbHOCTH;

— TFOTOBHOCTh K CamMOOOCITY)KMBaHUIO, BK/IIOYas OOYYEHHE M BBINOJIHEHUE JOMAIIHUX
00s13aHHOCTEH.

JIuyHOCTHBIE pe3yabTaThl B cepe (PU3MYECKOr0, IMCUXOJOIHYECKOro, COUMAJIBHOIO W
aKaJeMH4ecKOro 0J1aronoyyusi 00y4arommxcs:

— ¢duznueckoe, SMOLIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMATIBHOE Onaromnonydue
oOyyaromuxcst B KHM3HM 00pa3oBaTeIbHOM OpraHu3alliM, OIIyIIEHHE AeThbMH O€30IacHOCTH U
MICUXOJIOTMYecKOro kompopra, HHPOPMAIIMOHHON 0€3011acHOCTH.

2.2. MeTanpeMeTHbI€e Pe3yJbTaThI

MertanpeameTHele  pe3yiabTaThl  OCBOGHUS ~ OCHOBHOM  00pa3oBaTeNbHOW  MPOrpamMMbl
IpeJCTaBJIeHbI TPEMs IpyIaMi YHUBEpCAJIbHBIX yueOHbIX AeicTBuil (YV ).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

BbINYCKHUK HAYYHTCS:

— CaMOCTOSITEJIBHO OMNPEAENATh LN, 33JaBaTh NapaMeTpbl U KPUTEPUHU, 1O KOTOPBIM
MO3KHO OIIPENIEINTb, YTO LIEJIb JOCTUTHYTA;

- OLIEHUBATh BO3MOJKHBIE MIOCIIEACTBUSI JOCTUKEHHSI TOCTABIEHHOU I€JIU B JESTENIbHOCTH,
COOCTBEHHOM KHM3HU U JKU3HHM OKPYXKAIOIIUX JIFOJEH, OCHOBBIBAsICh HAa COOOPAKEHUSAX STUKU H
Mopany;

— CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33/a4M B 0Opa30BATENbHOM JESITEIBHOCTH U

KU3HCHHBIX CUTYyallUAX;



- OIICHUBATh PECYpPChl, B TOM WYHCIEC BpeMs H JpYrde HeMaTepuaabHBIE PECypCHI,
H€O6XOI[I/IMI:I€ JJIA JOCTHUXXCHU A [OCTaBJICHHOM neiau,

— BBI6I/IpaTB OyTb HAOCTHIKCHUA ULCJIHU, INUIAHUPOBATH PCHICHUC IMOCTABJICHHBIX 3a/ad4,
ONTUMHU3HPYS MaTepHAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

- OpraHu30BbIBaTh A()(PEKTUBHBIA TIOUCK PECYpCOB, HEOOXOIUMBIX JUISI JOCTHIKCHHS
IMOCTaBJICHHOM IICIIH;

- COTOCTAaBIIATH MOJYYEHHBIN PE3yJIbTAT JEATEILHOCTH C MOCTABJICHHOMN 3apaHee 1EIbIO.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
BohinycKkHUK HAy4YuTCS:

— UCKaTh ¥ HAXOIUTh 0000IIEHHBIE CIOCOOBI PEIIeHNs 3a/1a4, B TOM YHCIIE, OCYIIECTBIATh
pa3BepHYThI WH(GOPMALMOHHBIA TOUCK M CTaBUTh HAa €ro OCHOBE HOBbIe (yueOHBIE H
MO3HABATENIbHBIC) 3a/1a4H;

— KPUTHUYECKH OLIEHUBAaTh M MHTEPIPETUPOBATh HH(OPMALMIO C pa3HbIX MO3UIUH,
pacro3HaBaTh U (UKCUPOBATH MIPOTHBOPEUUS B HH()OPMAIIMOHHBIX HCTOYHUKAX;

— HCIOJIb30BaTh PA3JIUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEJCTBA JUIsl IPEJICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHUM, a TaKKe MPOTUBOPEUYUH, BBIABICHHBIX B MH(GOPMAIIMOHHBIX
HUCTOYHUKAX;

— HaXOJUTh U MPUBOAUTH KPUTUYECKUE ApPTyMEHTHI B OTHOIICHUU JIEHCTBUN U CYKICHUM
JIPYroro; CIOKOMHO M pa3yMHO OTHOCHTBbCS K KPUTHYECKHMM 3aMEYaHMsIM B OTHOLIEHHUH
COOCTBEHHOTO CYXKIEHHUS, PACCMAaTPUBATh UX KAaK PECYpC COOCTBEHHOTIO PAa3BUTHS;

— BBIXOJIUTh 32 PaMKHU y4eOHOIo NIpeAMeTa U OCYLIECTBIATH lieJieHaNpaBIeHHbIH MOUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOI0 EpeHoca CPEeICTB U CIIOCOOOB JeCTBHS;

— BBICTPauBaTh UHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsE OTPAaHUYECHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYCHMUS;

— MEHSATh U YACPKUBATh Pa3HbIE MO3ULMH B TI03HABATEIBHOMN AEATEIbHOCTH.

KoMMmyHuKkaTHBHBIE YHHBepcaibHble yueOHbIe 1eliCTBUSA

BbINyCKHUK HAYYUTCS:

- OCYILIECTBIIATh JIEJOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO B3POCIBIMU
(kak BHYTpH 00pa30BaTeIbHONW OpraHHU3allM, TaK U 3a €€ MpelelaMu), MoJ0upaTh MapTHEPOB IS
JIeTIOBOM KOMMYHUKAIIUM MCXOS W3 COOOpaKeHMH pe3yJbTaTUBHOCTH B3aUMOJICHCTBUSA, a He
JIMYHBIX CUMIIATHH;

- MPU OCYIIECTBICHUH TPYNIOBON pabOTHl OBITh KaK PYKOBOJIWUTEIEM, TaK W WICHOM
KOMaH/bl B Pa3HbIX pOJsX (Te€HepaTop WIeH, KPUTHUK, HCIIOIHUTENb, BBICTYMAIOMINN, SKCIEPT U

T.1.);



- KOOPJIMHUPOBAaTh W BBIIOJIHATH pPabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

— pa3BepHYTO, JOTMYHO M TOYHO M3JArarb CBOK TOYKY 3pPEHMSI C MCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaThb KOH(IMKTOI€HHbIE CHUTyallid M MPEeAOoTBpallaTh KOH(MIUKTHI 10 HX
aKTUBHOM (pa3pl, BBICTPAWBATh JICJIOBYIO W OOpa3oBaTEeIbHYI0 KOMMYHHKAIMIO, u30eras
JMYHOCTHBIX OLEHOYHBIX CYXKJIEHUH.

2.3. IlpeameTHbIe pe3yabTaThI.
BbINyCKHUK HA YIJy0JIeHHOM YPOBHE HAYYMTCH:

— packpblBaTh Ha IMpUMepax pojib XUMUU B (OPMUPOBAHHWU COBPEMEHHOW HAy4YHOM
KapTUHBI MHpPAa U B TIPAKTUYECKON NEATEIHHOCTH YEJIOBEKA, B3aUMOCBS3b MEXIY XUMHEH U
JPYTUMU €CTECTBEHHBIMU HAYKaMH;

—  WUIIOCTPUPOBATh Ha MpPUMEpax CTAHOBJIEHHE M SBOJIOLUIO OPraHUYECKOM XMMHUH Kak
HayKU Ha Pa3jIM4HbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

—  YCTaHaBJIMBATh NMPUYUHHO-CIIEJACTBEHHBIE CBSI3M MEXKIY CTPOCHUEM aTOMOB XUMHUYECKHX
AJIEMEHTOB U MEPUOINYECKIUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKUX AIEMEHTOB B IEPUOJUUYECKOIN CUCTEME;

—  aHAJIMU3UPOBATh COCTaB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSA MMOJI0KEHUSI OCHOBHBIX
XUMHYECKUX TEOpHUH: XMMHUYECKOTO CTpPOEHHUsl opraHmyeckux coenuHeHuit A.M. byrieposa,
CTPOCHHUSI aTOMa, XUMUYECKON CBSI3U, AJIEKTPOIUTHUECKON IUCCOIMAIIMN KUCIOT ¥ OCHOBAHUIA;
YCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXy CBOMCTBAMH BEILIECTBA U €r0 COCTaBOM
U CTPOEHHUEM;

— TMPUMEHSTH MpaBUja CUCTEMATHUYECKON MEXIyHApOIHOM HOMEHKJIATYphl KaK CpPElICTBa
pa3uyueHus U UASHTU()UKAIIMN BEIIECTB M0 UX COCTAaBY U CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBIE ()OPMYIIBI HEOPTraHUUYECKUX U OPTaHUYECKUX
BEIIECTB KAk HOCHUTeNel WHpOpMAIlMM O CTPOCHMHM BEIECTBA, €ro CBOHCTBaX U
MIPUHAJIC)KHOCTH K ONPEICTIEHHOMY KJIacCy COSTMHEHUH;

—  OOBSCHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(monsipHO#, HEMOJSPHON), WOHHOM, METAJUTMUECKOW, BOJOPOJHOW — C IENBI0 OINpEIeICHUS
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (U3MYECKUE CBOWCTBA HEOPTAHMYECKUX M OPTraHUYECKUX BEIIECTB U
YCTaHaBIWBATh 3aBHUCHUMOCTh (U3MUYECKHUX CBOMCTB BEHIECTB OT THUMNA KPUCTAJUTHYECKOM
pELIeTKY;

—  XapakTepu3OBaThb 3aKOHOMEPHOCTH B U3MEHEHHMM XUMUYECKHX CBOMCTB IIPOCTBIX

BCIIECTB, BOOOPOJIHBIX COG)II/IHeHPlﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB,



—  NPHUBOJUTH IPUMEPHI XUMHUUYECKHUX PEAKIIMi, PACKPHIBAIONINX XapaKTEPHbIE XUMHUUECKHE
CBOWCTBA HEOPTraHMYECKMX W OPraHMYECKMX BEHIECTB H3YYEHHBIX KIACCOB C IMENbI0 HX
UICHTHPUKAIIME U O0BACHEHUsI 00JaCTH IPUMEHEHNUS;

—  OmpeneNATh MEXAHW3M DPEaKIMH B 3aBUCHMOCTU OT YCIOBHMH ITIPOBEICHHS PEaKIMH U
IIPOTHO3UPOBATH BO3MOKHOCTh TPOTEKAHUS XUMUYECKHX PEAKIMI HA OCHOBE THIIA XMMHUYECKOM
CBSI3U U aKTHBHOCTH PEAareHTOB;

—  yCTaHaBIMBAThH 3aBHCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COCIAUHEHHH OT
XapakTepa B3aMMHOTO BIHMSHUS aTOMOB B MOJEKYJAX C IEJIbI0 NPOTHO3UPOBAHHS MPOIYKTOB
peakiuu;

—  yCTaHABIMBAThH 3aBUCHMOCTH CKOPOCTH XUMUYECKOU PEAKIMU U CMEIIEHHST XUMUYECKOTO
paBHOBECHs OT pas3IMYHBIX (AKTOPOB C IENBI0 ONpPEAEICHUs ONTUMAIBHBIX  YCIOBHH
IPOTEKAHUS XUMUYECKHX TIPOLIECCOB;

—  yCTaHABIMBATH F€HETUYECKYIO CBSI3b MEKIY KJIACCAMU HEOPIraHUYECKUX U OPTaHMIECKUX
BELIECTB Ui OOOCHOBAHMS TMPUHIUITUAILHOM BO3MOKHOCTH MOJIYYEHHUS HEOPraHUYECKUX U
OpraHMYEeCKHX COEIMHEHHH 3aaHHOrO COCTaBa M CTPOCHUS;

—  [oa0uparh peareHThbl, YCIOBUS M ONPENENIATh HPOAYKTHI PEAKIH, MO3BOJIAIOMIUX
peanu3oBaTh  J1Ia0OpaTOpHbIE M NPOMBIIUIEHHBIE — CIIOCOOBI  TOJYYEHUS  BKHEHIIHX
HEOPraHMYECKUX U OPraHHYECKHUX BEIIECTB;

—  ONpEENATh XapaKTep CPebl B Pe3yJbTare TUAPOJIN3a HEOPraHMYECKUX M OPraHHYECKHX
BCIIECTB W TMPUBOAUTH TMPUMEPHI THUIPOIW3a BEHIECTB B MOBCEIHEBHOM KU3HU YeTIOBEKA,
OMOIOrHYIECKUX OOMEHHBIX MPOIECCAX M MPOMBIIIICHHOCTH;

—  TNPUBOAUTH TPUMEPHI  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX DPEAKIMA B  MPUPOJIE,
IPOM3BOJICTBEHHBIX MPOIECCAX U KU3HEAEITETBHOCTH OPTaHU3MOB;

—  0OOCHOBBIBaTh MPAKTHYECKOE WCIOIb30BAHHE HEOPTaHMYECKHX ©  OPraHHYeCKHX
BEIIECTB U MX PEAKIMii B IPOMBIILIEHHOCTH U OBITY;

—  BBINOJIHATH ~ XMUMHYECKHHA  OKCIEPUMEHT [0  PACIO3HABAHUIO W  TOJYYEHHIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB, OTHOCSIINXCS K Pa3JIMUHbIM KJaccaM COEIWHEHHH,
B COOTBETCTBUH C MPABUIIAMHU M ITPHEMaMH Ge30TAaCHOM paboThl ¢ XUMUYECKAMH BEIIECTBAMH H
71abopaTOPHBIM 000PYIOBAHUEM;

— TNPOBOJWTH pAcYeThl HA OCHOBE XUMHUYECKUX (OPMYJI U YPaBHEHWM peakImii:
HaXOXKJICHUE MOJIEKYJIAPHOM (OPMYJIBI OPraHMYECKOrO BEIIECTBA [0 €ro IUIOTHOCTH MW
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTAB, WITH IO MPOJAYKTAM CTOPAHWUS; PacUeThl
MaccoBOW O (MacChl) XHMHYECKOTO COCIMHCHHS B CMECH; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIIUH, €CJIHM OJHO W3 BEHIECTB JaHO B M30BITKE (MMEET
IPUMECH); pPacyeThl MAacCOBOW WJIM OOBEMHOM JIONM BBIXOJAA MPOJAYKTAa pPEAKIUH OT

TEOPETUYECKH BO3MOXKHOTO; pPacyeThl TEIUIOBOro 3¢ (deKra peakluu; pacueTbl O0O0BbEMHBIX



OTHOILEHHUH ra30B IPU XMMHUYECKHX PEAKLUAX; pacueThl Macchl (00beMa, KOJIMYECTBA BEILIECTBA)
IIPOJYKTa pEaKLUH, €CIM OJHO U3 BELIECTB JJAHO B BUJE PACTBOPA C ONPEACICHHOW MAacCOBOU
JI0JIEW PaCTBOPEHHOIO BEIIECTBA;

—  HCIOJIB30BaTh METOJBl HAyYHOIO IIO3HAHUSA: aHAJINW3, CUHTE3, MOJECIUPOBAHUE
XMMHUYECKHX MPOIECCOB M SBJICHUM — NpPU pPELIeHUH y4eOHO-UCCIEeI0BATEeIbCKUX 3alad Io
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIyYSHHSI U PACIIO3HABAHUS OPTaHUYECKUX BEUIECTB;

— BIAJETh NpaBUJIaMU OE30MACHOTO OOpAIIeHUs C EIKUMH, TOPIOYUMH M TOKCHYHBIMHU
BEIIIECTBAMM, CPEACTBAMU OBITOBOM XMMHUU;

—  OCYWIECTBIATh IMOMCK XHMHYECKOH HH(pOpMalMU 10 HA3BaHUAM, HACHTHU(QHUKATOPaM,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

— KpWUTHYECKH  OIICHWBAaTh W  HMHTEPIPETHPOBATH  XHMHUYECKYI0  HH(POPMAIHIO,
CoJIep KalyIocs B COOOLIEHUSIX CPeACTB MacCOBOM HH(popMmaluu, pecypcax MHTepHeTa, HayuHO-
HOIYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJIAX BBIABIICHUS
OIMMOOYHBIX CY)KICHHUI U (POPMHUPOBAHUSI COOCTBEHHOW TO3HIINH;

—  yCTaHaBJIMBaTh B3aWMOCBS3U MEXAY (pakTamMu U TEOpPHEH, IPUUMHON U CIEACTBUEM IIPU
aHau3e MpoOJEeMHBIX CUTyaludi U OOOCHOBaHMM TNPUHMMAEMbIX PpEIIEHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

—  TIPEACTABIATH IMYTH pelIeHUs TII00ATbHBIX MPO0IeM, CTOSIIUX Mepea YeT0BEYECTBOM, U
IIEPCIEKTUBHBIX HAIIPABICHUN Pa3BUTUSA XUMUYECKUX TEXHOJIOTHM, B TOM YHCIE TEXHOJOTHH
COBPEMEHHBIX MaTEpUaANIOB C Pa3IMYHONW (PYHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPbsI, NEPEePAOOTKU U YTHIIN3ALUH POMBIIIUIEHHBIX U OBITOBBIX OTXO/I0B.

BbIHyCKHHK Ha yl".]'lyﬁ.]'lel—[l—lOM YPOBHE NMMOJYYHUT BO3MOKHOCTH HAYIUTHCH:

—  opmyruposamv yenvb UCCIEO08aHUS, BbIOGUSAMb U NPOBEPSIMb IKCHEPUMEHMATbHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX Bewecms Ha OCHO8e UX COCMABA U CMPOeHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYecKue peakyuu, O Xxapakxmepe U NpoOYKMax paziuyHbIX
XUMUYECKUX PeaKyull;

—  CaMOCMOSIMeNbHO  NAAHUPOBAMb U NPOBOOUMb  XUMUYECKUE  IKCNEPUMEHMbl  C
cobO00enuem npasuil Oe30nacHol pabomul ¢ dewjecmeamu U 1aOOPamopHvimM 000py008aHueMm,

—  UHmMepnpemuposams OAHHble 0 COCMABe U CMPOEHUU BeUeCms, NOJYUeHHblE C NOMOWBIO
COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

—  ONUCKIBAMb COCMOSHUE JIEeKMPOHA 6 amoMe HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MEXAHUYECKUX NpeocmasieHuti o CmpoeHuu amoma Ol  OObSACHEeHUS — pe3ylbmamos
CNEeKMPAIbHO20 AHAU3A BEUWECE;

—  Xapakmepuzoeamv poib  A30MOCOOEPHCAWUX — 2eMEPOYUKIUYECKUX COeOUHEHUl U

HYKJIIEUHOBbIX KUCliom KakK BANCHEUUUX OUOTO2UYECKU AKMUBHBIX eewecmes,



- npocrHo3upoeantb  603MONCHOCMb  NPOMEKAHUA  OKUCIUMENbHO-60CCMAHOBUMENTbHbLX
peakuuﬁ, Jqexcaniux 6 ocCHoee npupoc)Hbzx u npouseodcmeeHHbzx npoyeccos.

3. Cosep:xanue y4eOHOro npeamera (yriry0JieHHbI YPOBEHb)
10 knace 132 4
OcHoBBI opranuyeckoi xumun 1324

IlosiBnenne u Pa3BUTHUE OpraHquCKOﬁ XUMHUHU KaK HaAYKH. Hpez[MeT Opr&HH‘ICCKOﬁ XUMUHU.
Mecto W 3HadycHHE OpFaHquCKOﬁ XHMMHHU B CHCTEME CCTCCTBCHHBIX HayK. BzanmocBs3p
HCOPTaHUYCCKUX U OPraHNnvYCCKUX BCIICCTB. 4q

XHWMHYECKOE CTPOCHME KaK IOPSAOK COCJUHEHUS AaTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOXKEHUS TEOPHH XHMHYECKOTO CTPOCHHS OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIl CKelleT OpraHuyeckoil Mousekysbl. KpaTHOCTh
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkumoHanpHO#l rpynmne. IlpuHuumnel kiaccupukanuu
OpraHMYECKUX COEAUHEHMH. MexnyHapoiHas HOMEHKJIATypa W TNPUHLUIBI 00pa3oBaHUs
Ha3BaHUM OpPraHNYECKUX COeTMHEHUN. 64

Knaccupukamuss u  0COOGHHOCTH  OpPraHMYECKMX  peakiuid. PeakiuoHHBIE  HEHTPHI
IIepBoHavaIbHBIE TOHATHS O TUMAX U MEXAHU3MAaX OPraHUYECKUX peakuui. [ oMOIUTHYECKUN U
TETEPOTUTUIYCCKUNA pPa3pblB  KOBAJICHTHOM XHMMHYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIA U
MOHHBIN MexaHu3Mbl peakuuu. [lonstue o Hykneodune u saexrpoduie. 64
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AJIKaHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIBI METaHa. SP -THOpHIH3aIs
opbutaneii aromoB yriuepoga. I'oMomornueckuit psag u - obmas ¢opmyna  alKaHOB.
Cucremarnueckass HOMEHKJIaTypa aJKaHOB M paaukaioB. M3omepHs yriepoaHOro ckeiera.
dusnueckue CBOICTBa aJIKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHs (U3MYECKUX CBOMCTB.
XUMHUECKHE CBOMCTBA  aJKaHOB: TaJOr€HUPOBAaHUE, JETHAPUPOBAHHUE, TEPMHUYECKOE
pas3yioKeHUe, KPEKUHI KakK CHOCOOBbI IMOJIydeHHs] BaKHEHIIMX COEIMHEHMH B OpraHMYeCKOM
cuHTe3e. ['opeHne ankaHOB Kak OJWH W3 OCHOBHBIX MCTOYHHKOB TEIIa B MPOMBIIUICHHOCTH U
opITy. M30oMepu3aius Kak croco0 MoydeHHus] BEICOKOCOPTHOTO OeH3nHa. MeXaHW3M peakiuu
cBOOOHOpaMKaIbHOTO 3aMemieHus. [lomydenue ankaHoB. Peaknust Bropuna. Haxoxnenue B
IpUPOJIE U MPUMEHEHHUE aaKkaHoB. 11

[uxnoankanpl. CTpoeHHEe MOJEKyn MHKIoamkaHoB. OOmas dopmyna IUKIOATKAHOB.
Homenkinarypa  nukioankaHoB.  M3omepusi  IUKIOAIKAaHOB:  YTJIEPOTHOTO  CKeleTa,
MEXKIIaCCOBAasi, MPOCTPAHCTBEHHAS (yuc-mpanc-uzomepus). Crienuduka CBONCTB UKIOATKAHOB
C MaJIbIM pa3MepoM IMKJIIa. Peakiuu npucoenHeHns U paAuKaIbHOTO 3aMelIeHus. 6

AJIKeHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONCKYIBI STH/ICHA. SP -THOPHIH3AIS
opbuTaneil aToMOB yriepoja. - U m-cBsi3u. ['omosnoruueckuit psa u obmas GpopMmya aaKeHOB.
Homenknarypa ankeHoB. M3omepusi alKeHOB: YIJIEpOAHOIO CKeEJeTa, IMOJOKEHUS KpaTHOU
CBSI3U, TPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MexknaccoBas. dusnueckue CcBoOIcTBa
ankeHoB.  Peakuuu  2MeKTpOQMIBHOTO  NPUCOEAMHEHHS  KaK  CIOCO0  MOJy4YeHHs
(GyHKIIMOHAJIBHBIX MPOU3BOJHBIX YIriieBoAopooB. [IpaBuino MapkoBHUKOBA, €ro 3JEKTPOHHOE



oOocHoBaHMe. Peaknuy OKHWCIEHHS M TOJMMEpH3anuu. [loMMITHICH KaK KPYMTHOTOHHA)KHBINA
MPOIYKT XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBIIIUIEHHBIE B TaOOPATOPHBIE CIIOCOOBI TOTYyYEHUS
ankeHoB. [Ipasuno 3aiiyesa. llpumenenue ankeHoB. 1249

Ankanuensl. Knaccudukarus ankaJdeHOB 1O B3aUMHOMY PACIIONOXKCHHUIO KPaTHBIX CBsI3ed B
Mosiekysie. OCOOEHHOCTH BJEKTPOHHOTO U TMPOCTPAHCTBEHHOTO CTPOCHHS COMPSHKEHHBIX
ankagueHoB. OOmas dopmymna ankagueHoB. HomeHknatypa ©u HW30MEpHUs AIKaJIMCHOB.
@u3nyeckue CBOWCTBAa  ANKAAUEHOB. XUMHUUYECKME CBOMCTBA  QJKAJHEHOB: pPEaKUUU
NpUCOeANHEHUs (THIpPUpPOBaHWE, TAJOICHUPOBAHME), TOpPEHHs U moauMepuszanuu. Bxian
C.B. JleGeneBa B TmodyueHHE CHHTETHYECKOTO Kaydyka. Bynkanw3anus kaydyka. PesuHa.
MHuoroo6pa3ue BUAOB CHHTETUYECKMX KaydyyKoB, MX CBOWCTBa M mpumeHeHue. llomyuenue
aJIKaINueHoB. 64

AJIKUHBIL. DJJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl —alleTUJeHa. SpP-
rubpuan3anus opourasneit atoMmoB yriepoaa. ['omonorudeckuii psa u obmas Gpopmyra anmkKUHOB.
Homenkinarypa. M3omepusi: yriaepogHoro ckeuaera, MOJIOKEHUsI KPaTHOM CBA3HM, MEXKKIIACCOBasl.
Du3nyYeCcKue CBOMCTBA AJIKWHOB. XMMHYECKHE CBOMCTBA aJJKMHOB: PEAKIIMU MMPUCOCINHEHUS KaK
Croco0 MOJy4YeHHUsI TTOJIMMEPOB U JPYTUX TMOJIE3HBIX MPOAYKTOB. Peakyuu samewenus. I'openue
alleTWJICHA KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOrO IUIAMEHUW IS CBAapKH W PE3KU METAJIOB.

[TonydyeHue aneTHicHa THPOJU30M METaHAa W KapOWIHBIM METOI0M. [IpuMEeHEeHHE aleTHIcHa.
10g

Apenbl. Ucmopusi omxpvimus 6Genzona. COBpEeMEHHBIE NPEJCTaBICHUS 00 SJIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpOEHUM OeH3oia. M3omepuss W HOMEHKIIaTypa TOMOJIOTOB O€H30Ia.
Obmas ¢dopmyna apenoB. dusnyeckue cBoicTBa OeH3oia. XHMMHUYECKHE CBOWCTBa OeH30ja:
peakiuu ANeKTPOPUIBHOTO 3aMelleHus (HUTPOBAaHUE, TaJOTeHUPOBAHUE) Kak Crmocod
MONyUYeHUs] XWMHUYECKUX CpPEICTB 3allUThl PACTeHUN; TNpUCOeNUHEHUs (THAPUPOBaHUE,
raJIOTeHHPOBAaHKE) KaK JOKA3aTENIbCTBO HEMPEAeNbHOTO XapakTepa OeH3omna. Peakius ropeHus.
[Tonyuenue 6enzona. OcobeHHOCMU XUMUYECKUX C80Ucme moyona. B3auMHoe BIMSHHE aTOMOB
B MoJieKyne Toiyona. Opuenmayuonnvie 3¢pgexmol 3amecmumernetl. [IpuMeHeHHE TOMOJIOTOB
OeHsoina. 54
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Cnuptsl. Knaccuduxanus, HomeHknarypa cnuptoB. ['omonornueckuii paa u odmas gopmyna
NpENEIbHBIX OJHOATOMHBIX CcnupToB. M3omepus. ®dusnueckue CBOWCTBA NPEACIbHBIX
OJTHOATOMHBIX CITUPTOB. BomopoiHas CBsI3p MEXy MOJIEKYJaMU U €€ BIUsSHUE Ha (PU3UYECKUE
CBOMCTBAa CIHPTOB. XHMHYECKHE CBOMCTBA: B3aMMOJICUCTBHE C HATPHUEM KakK CIOCO0
YCTaHOBJICHHSI HATUYUS THAPOKCOTPYMIBI, C TAJIOT€HOBOAOPOAAMH KaK CIOCO0 TONydeHUs
pacTBOpPHUTEIIECH, BHYTPU- U MEKMOJIEKYJIsIpHasl Aeruapartauus. Peakuus ropeHus: CupThl Kak
toriBo. [lomyueHue »dTaHONa: peakmuss OpOXKEHHUS TIIOKO3bI, THUIpaTanus JTUJICHA.
IIpumenenne meraHona M 3ta”osia. DU3MOIOTHUYECKOE AEHCTBHE METAHOJIA M OTaHOJa Ha
OpraHu3M 4YeJOBEKa. OTUJICHIVIMKOJIb W TIUUEPUH KakK MPEACTaBUTENN MPEaeTbHBIX
MHOT0aTOMHBIX cnUpTOB. KauecTBeHHas peakiysg Ha MHOTOATOMHbBIE CIIUPTHI U €€ MPUMEHECHHE
JUISL pacro3HaBaHus IIMIIEpUHA B COCTaBE KOCMETHYECKUX CpeliCTB. [IpakTnueckoe mpuMeHeHne
STUJICHTIIUKOJS U TIUIEpUHA. 4



®enon. CtpoeHne Monekynbl (eHosa. B3zammHOe BiausHHE aTOMOB B MoOJIeKyJe (QeHoa.
Ouznyeckue cBoiicTBa (eHona. XWUMHUYECKHE CBONCTBA (pPEakiMd C HATPUEM, THAPOKCUIOM
HaTpus, Opomom). [lonyuenne penona. [Ipumenenue dpenomna. 44

Anpaeruapl U KeToHbl. Kraccudukanus anpaerugioB U KeToHOB. CTpoeHHE mNpeaernbHbIX
QIBJICTUIOB. JJIEKTPOHHOE U  TPOCTPAHCTBEHHOE CTPOCHUE KApOOHWIBLHOW  TPYIIIHL
['omonoruyeckuit psia, obmas ¢popmMyia, HOMEHKIIATYpa U U30MEPHUS MPEACTbHBIX albICTH/IOB.
@u3nyecKue CBOMCTBA NPEAEIBbHBIX aAIbIACTHUAOB. XHMUYECKHE CBOMCTBA NPEACIBHBIX
aNbJIETUIOB: THAPUPOBAHUE; KAueCTBEHHBbIC PEaKIMU Ha KapOOHWIbHYIO Tpynmy (peaxius
«cepebpsHOro 3epkaia», B3auMojeicTBue ¢ ruapokcuaoM Meau (1)) m ux npuMeHeHue IS
oOHapyXeHHsI TpeleibHbIX albJErHJI0B B IPOMBIIUICHHBIX CTOYHBIX Bojaax. I[lomyuenue
MpellelbHBIX AIbJIETHJIOB: OKUCJICHHE CIUPTOB, ruipartanus aneTwieHa (peakuus Kyudeposa).
Tokcuunocth anprerunoB. llpumenenue dopmanpaeruga u aneTaubaeruga. AUETOH Kak
MPEICTaBUTENIb KEeTOHOB. CTpoeHHe MOJeKylbl arneroHa. OCOOCHHOCTH pPEaKIMH OKHCICHUS
anerona. [Ipumenenue amerona. 64

Kap6onoBeie kucnotel. Krnaccudukamuss m HOMeHKIaTypa KapOOHOBBIX KucioT. CrpoeHue
MPEICTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIILHOM TPYIIIEL. ['oMoorudeckuii ps u oomas Gpopmysa npeaenbHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. PU3NYECKHE CBOWCTBA MPEICIIBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
XVWMUYECKUE CBOWCTBA TIPEICIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT (peakmuu ¢
MeTaJlJIaMi, OCHOBHBIMU OKCHJIaMH, OCHOBAHHSIMH M COJSIMH) KaK MOATBEPKICHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHUcIoTamH. Peakmus »stepuduxanyu u ee oOpaTuMmocTs. BrusHue
3aMeCcTUTENIed B YIJIEBOAOPOJHOM pajuKaie Ha CHIy KapOOHOBBIX KHUCIOT. OcoOeHHoCcTH
XUMHYECKHX CBOWCTB MYpaBbUHOM KUCHOTHL. [lomydeHue mpenenbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHUCJICHWE aJIKaHOB, AaJKEHOB, IEPBUYHBIX CIIMPTOB, aJbJICTHIOB.
Baxnelime mpencTaBUTEeNM KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCyCHas © O€H30WHasi.
Bricmime mpenenbHbIE M HEMpeNeNbHBbIE KapOOHOBBIE KHCIOTHL. Onmuueckas uzomepus.
Acummempuueckuii amom yenepooa. llpumeHeHne kapOOHOBBIX KUCIIOT. 54

Cnoxuble >gupbl U xupbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3(upoB. MexkiaccoBas
u3oMepust ¢ KapOOHOBBIMM KucioTaMu. CrocoObl MOTy4YeHHs CIIOXKHBIX 3¢dupoB. OO6paTUMOCTh
peakuun stepudpukanuu. I[IpuMeHeHHe CIOXHBIX A(QUPOB B MHULIEBOM U mNapproMepHOn
HOPOMBIIIIIEHHOCTH. JKHMpBI KaK CIOXKHbIE 3(UPbI INIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT.
PacTuTenbHble W JKMBOTHBIE JKHUPBI, UX cocTaB. DU3NUeCKne CBOWCTBA >KMPOB. XUMUYECKHE
CBOWCTBA HPOB: T'MJIPUPOBAHUE, OKHCICHHME. [MIpONN3 WIM OMBUIEHHE XHPOB KaK CHOCO0
HPOMBIIIJICHHOTO MOJy4eHHs COJIeH BBICIIMX KapOOHOBBIX KUcHOT. [IpumeneHue xupoB. Mplia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. Moromiue cBoiicTBa MbLIa. 54

[TpakTudeckas padora Ne2 KadecTBeHHOE OIpeNeICHHE YIJepoja, BOJOpPOJa W XJopa B
OpraHMYECKUX BEIIECTBaX. 14

[TpaxTiueckas padota Ne3 IlonyyeHune ykCyCHON KHCIOTHI U U3YYEHHE €€ CBOMCTB. 14
[Tpaktuyeckas padora Ne4 ['muponus xupos. 14

[TpakTuueckas padota Ne5 CBoiicTBa OJTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB. 19
[TpakTuyeckas pabora Ne6 XuMuueckrue CBOMCTBA albJeruoB. 14

[Ipaktrueckas padora No7 CunTe3 cinoxHoro dupa. 14



Vrneronbl. Knaccudukamus yrieBonoB. dusnyeckre CBOWCTBA W HAXOXKICHUE YIJIEBOJIOB B
npupoje. [roko3a Kak albAeruJochHupT. XUMUYECKUE CBOMCTBA TIIIOKO3BL: ayuiuposamue,
AIKUIUPOBAHUe, CITMPTOBOE U MOJIOYHOKHCIIOE OpOXKeHHUE. DKCIIEPUMEHTAIBHBIE I0KAa3aTeIbCTBA
HaJU4Ms adbJETHIHON U CIOUPTOBBIX IPyIIl B riatoko3e. [lomydenue rioko3sl. Dpykmosa Kax
usomep enokosvli. Puboza u Oesoxcupubosza. Baxueimme aucaxapuibl (caxaposa, Jakmosa,
Manbmosa), X CTPOCHHE U (PU3MUECKHE CBOMCTBA. [ MIpONIN3 caxaposbl, JAKMO3bl, MAIbMO3bL.
Kpaxman u memnono3a Kak OHOJIOTHYECKHE MOJMMEphl. XHMHYECKHE CBOMCTBAa Kpaxmaja
(Tuaponu3, KauyecTBEHHAs PEaKIus ¢ HOJOM Ha KpaxMmasl U ee NMPUMEHEHHE I OOHapyKCHHs
KpaxMaja B MpOJyKTaX MUTaHUs). XUMHYECKHUE CBOMCTBA IEJUIIOJIO3BI: THAPOIN3, 00pa3oBaHue
cnoxHbIX d(pupos. [IpuMeHenne u Ouonoruveckas poib yrieBoaoB. OKHCICHHE YIIIEBOJIOB —
HNCTOYHUK 3Hepr1/11/1 JKHUBBIX OpI‘aHI/I3MOB. HOHSITI/IG 06 I/ICKYCCTBGHHLIX BOJIOKHax Ha anMepe
alleTaTHOT'O BOJIOKHA. 64

Wnentudukanyst OpraHUYeCKUX COCOUHEHWH. ['eHeTwueckas CBA3b MEXIy KiaccaMu
OpPTaHWYECKUX COCAMHCHUM. 24

KoHnTtponbHas padora No2 «Kucnopomocoaepxaliye OpraHM4eckKue COeTMHeHMs» 19

Awmunbl. IlepBuuHble, BTOpUYHbBIE, TpeTHYHble aMmuHbl. Kilaccudukanus aMuHOB MO THUIY
YIJIEBOAOPOAHOTO pajuKala W 4YHUCIy AaMHUHOIPYNI B  MOJIEKyJie. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE NpeeNbHbIX aMUHOB. PU3nyeckue CBOMcTBa aMMHOB. AMMHBI KaKk
OpraHMYeCKHe OCHOBAHMs: PEaKLUU C BOAOH, KucioTaMu. Peakius ropeHus. AHMIMH Kak
IpEeJCTaBUTENb apoMaTHUecKuX aMUHOB. CTpoeHue anunuHa. [Ipuyannbl ocinalbieHns OCHOBHBIX
CBOICTB aHMJIMHA B CPABHEHUH C aMUHAMU IIPEJIENbHOIO psaa. XUMUYECKUE CBOMCTBA aHUJIMHA!
B3aMMOJICIICTBE € KUCIOTaMu, OpoMHON BoOjoH, okucienue. IlomyueHue amuHOB
ANKWINPOBAaHMEM aMMMaKa M BOCCTAHOBJIEHMEM HHUTPOIPOMU3BOJHBIX YIJIEBOJIOPOAOB. Peakius
3unuHa. [IppumMeHeHre aMMHOB B (papMalleBTUYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe O
npouseo0cmea aHunuHosulx kpacumeneu. Cunmessl Ha ocHO8e anuIuHa. 44

AmMuHokucaoThl U Oenku. CoctaB 1 HOMeHKIarypa. CTpoeHue aMUHOKUCIOT. ['oMonoruueckuit
pAN MpenenabHbIX aMUHOKUCIIOT. M30mepusi npedenbHulx amunoxkuciom. Ou3zndeckue cBOiCTBa
OpeJeNbHbIX aMHHOKHUCIOT. AMHHOKUCIOTHI Kak aM(oTepHble OpraHu4YecKHe COECTUHEHMUS.
Cunte3 nentunoB. Ilentuanas cBs3b. buonorndeckoe 3HaueHHe a-aMUHOKHCIOT. Obnactu
NpUMEHEHHUs aMUHOKHCIOT. benku kak npupoansie Ouononumepsl. CocTaB U CTpOeHHE OEJIKOB.
OcHnosHble amuHoKuciomsl, obpasyrowue Oenxku. XUMHUECKUE CBONCTBa OENKOB: THAPOIIN3,
JieHaTypalusi, KauecTBEeHHbIE (IBETHBIC) peakiuu Ha Oenku. [IpeBpamieHus OEIKOB MUIIK B
opranusme. buonoruueckne QyHkuuu OenKoB. JJocmudicenuss 6 uzyuenuu cmpoeHus u cunmesa
benkos. 34

Azomcooepocawue 2emepoyurnuieckue coeourenus. Iluppon u nupuoun: 31eKmpoHHOe
cmpoeHue, apomMamuyecKuli Xxapakmep, pasiuuue 6 HNpOsGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie kuciomol: cocmaé u cmpoenue. Cmpoenue nykieomuoos. Cocmas HyKIeuHO8bIX
kuciom ([[HK, PHK). Ponb HyK1€UHOBbIX KUCIOM 8 JHCUSHEOeSIMEeNbHOCMU OP2AHUZMO8. 24

BricokoMonekynsapable  coequHeHUs. (OCHOBHBIE IIOHSATHS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb  IOJIMMEPHU3ALUN.
Knaccugpukanus mnomumepoB. OCHOBHbIE CHOCOOBI  TOJYYEHHS  BBICOKOMOJIEKYIISPHBIX
COCIMHEHUI: peakuuu NOJIMMEpHU3aluu W NoJuKoHJAeHcaunu. CTpoeHue W CTpyKTypa



MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJMMEPOB OT CTPOCHHS MOJEKYNI. TepMOIUIaCTUYHBIE U
TEPMOPEAKTUBHBIE TMONUMEPBL.  [Ipogoodswue opeanuyeckue nonumepsi. Komnosummsie
mamepuanel. Ilepcnekmugbl UCNONb308aHUS KOMNO3UMHbIX Mmamepuanos. Knaccudukanms
BOJIOKOH. CuHTeTnueckue BosiokHa. [lonmuddupHble U momuaMuAHBIE BOJIOKHA, MX CTPOEHUE,
cBoiictBa. IlpakTuueckoe HCNONb30BaHUE BOJOKOH. Cunmemuueckue nieHKU: U30IAYUS O
npo60008, MemMOpanvl 0l ONPecHeHUs. 800bl, 3auumHbvle NieHKU Ol A8MOoMOOULell, NIACmblpU,
xupypeudeckue noesasku. Hoevie mexnonozuu Oanvheliueco co8epUIeHCmMEO8aAHUL NOIUMEPHBIX
Mmamepuanos. 4q
[TpakTudeckast padbora Ne§ PermieHue sKCriepuMEHTAIBHBIX 33/1a4 10 TeMe «I eHeThdeckas CBs3b
MEXIY KJIACCAMHM OPTaHUYECKUX COCAUHEHU». 14
[TpakTtuyeckas pabora Ne9 Pacno3HaBanue miacTMacc U BOJIOKOH. 14
[Tpaktrueckas padora Nel0 MccienoBanue cBoricTB OenkoB. 14
[Tpaktuyeckas padora Nell I'maponu3 yrineBonos. 14
[TpakTuueckast pabora Nel2 Pemienue skcrieprMeHTaNbHBIX 33]]a4 Ha TOJy4YE€HUE OPraHNuYeCKUX
BellecTs. 14
[Tpaktnueckass pabora Nel3 PemieHue 5SKCHepUMEHTANbHBIX 3a7ad Ha pacrno3HaBaHUE
OpraHWYECKUX BEIIECTB. 14
KonTponbnas pabota Ne3 «AzoTcoaepikalire opraHun4eckie coeIMHeHus» 149

PEIHEEHUE 3AJIAY «Haxoxnenue MoOJeKyasipHOW GOpMyIbl  OpraHM4ecKOoro

B€IICCTBA IO €0 IIJIOTHOCTH M MAaCCOBBIM AO0JISIM 3JIEMCHTOB, BXOJAIIHMX B €TI0 COCTaB, WJIH II0

npoaykTaM cropanus» S5 Y.

11 kaacc 136 yacon
TeopeTnuyeckne oCHOBbI XUMUH 614

Crpoenue BemectBa. CoBpeMeHHast MOJIEb CTPOEHUS atoma. Jlyannsm anekTpoHa. Keanmogvie
yycna. Pacnpenenenue 3EeKTPOHOB 110 SHEPTETUYECKUM YPOBHSAM B COOTBETCTBUU C MIPUHLIAIIOM
HauMEHbIIEH 5Hepruu, npaBwioM XyHaa W npuHuunom Ilaymu. OcoOeHHOCTH CTpOEHHS
DHEPTreTUYECKNX YypPOBHEH aTroMoOB d-3JIEMEHTOB. DJIEKTPOHHAs KOHQUTYpalus aroma.
Krnaccudukarusi XuMHYECKUX DJIEMEHTOB (s-, P-, d-anemeHTbl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHUSI aTOMOB. BaneHTHble 251eKTpoHbl. [lepuoanueckas cucreMa XMMHUYECKHUX AJIEMEHTOB
.. Menneneesa. @usnyeckuii cmbica Ilepuonnueckoro 3akona .M. Menneneesa. IIpuynnel
Y 3aKOHOMEPHOCTH U3MEHEHNUs CBOWCTB JIEMEHTOB M UX COSAMHEHMH IO MEPUOJaM U TpYIIIaM.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepmommueckoro 3akona J[.M. Menneneena.
IIpoenosel /].U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DTIEMEHMO8. (4

DJNEKTPOHHAs MPUPOJIa XUMUUYECKON CBSI3U. DIEKTPOOTpHULIaTeIbHOCTh. KoBasleHTHas! CBA3b, €€
Pa3HOBUJHOCTH W MEXaHU3MBI 00OpazoBaHus (OOMEHHBIH M JOHOPHO-AaKIENTOpHBIN). MoHHas
cBs3b. MeTtamnueckast CBsi3b. BomopoiHas cBsizb. Meocmonekynaprvie gzaumooeicmeaus. 149

Kpucrannuueckue u amopdHble BellecTBa. THIBl KPUCTAJUIMYECKHX pELIETOK (aToMHas,
MOJIEKYJIsSIpHasi, MOHHAsA, MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT TUIA
KpUCTaJIIM4ecKkor pemeTku. [Ipudanasl MHOr00Opasust BeuiecTB. COBpeMEHHbIE MPeACTaBICHUS
0 CTPOCHHH TBEPIBIX, )KUIKUX U Ta3000pa3HbIX BEIIECTB. KuoKue Kpucmaiivl. 64

Xumuyeckue peakuuu. ['oMoreHHele u reteporeHHble peakuuu. CKOpPOCTh peakluu, ee
3aBHCHUMOCTh OT pa3JIMYHBIX (AKTOPOB: MPHUPOJIbl PEArHPYIOIIMX BELIECTB, KOHIIEHTPAIUU
pearupyromux BellecTB, Temmeparypsl (mpaBwio Banrt-I'odda), mmomann peakunoHHON



MOBEPXHOCTH, HAJIWYMA KaTaJW3aTopa. OHEPIUs aKTUBAUUU. AKMUSUPOBAHHbIU KOMNJIEKC.
Karanuzarops! u karanu3. Posb KaTanmu3aTopoB B IPUPOIE U MPOMBIIIUIEHHOM POU3BOJCTBE. 84

Touamue 06 sumanvnuu u s3umponuu. SHepeus [ubbca. 3akoH 'ecca U CIeACTBUS W3 HETO.
TernoBble 3PQEKTh XUMHUYECKUX peakuuid. TepMoxumuueckue ypaBHeHUs. OOpaTUMOCTb
peakuuii. Xumudeckoe paBHoOBecHe. CMeElIEHHME XMMHYECKOTO PAaBHOBECHS O] JCHCTBHEM
pa3MYHBIX (AKTOPOB: KOHIEHTpPAlMM pEarecHTOB WM NPOAYKTOB pEaKIUH, JaBICHHUSA,
Temrneparypsbl. Poiib cMelenns paBHOBECHS B TEXHOJOTHUECKUX Mporieccax. 84

Hucnepcuele cucrembl. Koanououwvie cucmemwvl. VIcTuHHBIE pacTBOpbl. PacTBopeHue kak
dusuko-xumMmuueckuii mporecc. CriocoObl BEIpaKEHUsT KOHIIEHTPALIMH PACTBOPOB: MaccoBast OIS
pPAcTBOPEHHOIO BEILECTBA, MOIAPHAS U MOAAAbHAA KoHyenmpayuu. Tump pacmeopa u
mumposarue. 64

Peaknuu B pacTBOpax 2MeKTposinTOB. KauecTBEeHHBIC peakluy Ha MOHKI B pacTBope. KuciioTHo-
OCHOBHBIC B3aWMOJICHCTBHA B pacTtBopax. AmdorepHOCTb. HoHHOe npouszsedeHue 600bi.
Booopoonwvui  noxazamens (pH) pacmeopa. Twaponus coneldl. 3HayeHHe THAPOIM3A B
OHMOJIOTMYECKUX OOMEHHBIX Tmpoleccax. [I[puMeHeHre ruipoimsa B IpOMBIIIIICHHOCTH. 84

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIMK B IPUPO/IE, IPOU3BOJCTBEHHBIX MPOLECCaX
U KU3HEJEATEIIbHOCTH OPTraHu3MOB. OKuUCIUmMenbHo-60CCMAHOSUMENbHbI NOMEHYUAN CPeobl.
Huacpamma Ilyp6s. lloBenenue BemecTB B cpenax ¢ pa3HbIM 3HadeHwem pH. Metoss
AIIEKTPOHHOTO U 2J1eKMPOHHO-UOHHO20 OanaHca. ['anpBaHWYEeCKUH 3lIEMEHT. XHUMHUYECKUE
UCTOYHUKU TOKa. Cmanoapmusili 8000poOHbIL 31ekmpod. Cmanoapmuslil  31eKmpoOHblil
nomenyuan cucmemvl. Pa0 cmanOapmuvlx  21€eKmpooHblx nomenyuanos. Hanpaenenue
OKUCTIUMENIbHO-80CCMAHOBUMENbHBIX peaKkyuti. DIEKTPOJIIN3 PAcTBOPOB U PACILIABOB COJICH.
[IpakTyeckoe NPUMEHEHUE BJEKTPOJM3a Ui TOJYYEHHUS IIEJTOYHBIX, IIEIOYHO3EMEIbHBIX
METAIIJIOB U amtoMuHusA. Koppo3us MeTamioB: BHIBI KOPPO3HH, CIIOCOOBI 3alTUTHl METAIJIOB OT
Koppo3uu. 99

[MPAKTUYECKAS PABOTA 1 Iony4yenue, cobupanue u pacrno3HaBanue ra3zon. 14

I[TPAKTUYECKAS PABOTA 2 HccnenoBaHue BIUSHHMS Pa3iMyYHBIX (aKTOPOB Ha
CKOpPOCTh XUMHUECKOU peakuuu 1Y.
OcHoBbI Heopranuveckoii xumuu 60 9
OO6mas xapakrepuctuka 31eMeHTOB |A—IlIA-rpynn. Okcuabl U NEepoOKCUABl HATPUS U KaJusl.
Pacno3naBanne katmoHoB HaTtpus W Kanus. Conu HATpusi, Kauws, KaJbIMsi M MarHus, MX
3HaYCHWE B NPUPOAE M KU3HU UelOoBeKa. JKecmkxocmb 600bl U CHOCOObL ee yCMmpaHeHus.
Komnnexcnvle coeOunenus: aniomunus. Anomocunukamol. 649

[TPAKTUYECKAS PABOTA 3 YcTpaneHne BpeMEHHOM KE€CTKOCTH BOJIBI.

Metamnst IB-VIIB-rpynn (Menp, nuHK, XpoMm, Mmaprasen). OcoOOEHHOCTH CTPOEHHS aTOMOB.
O6mue ¢usnyeckue U xumuyeckue cpoicTBa. [lomydenne u mnpumeHenue. OKCUIBI U
TUAPOKCUABI 3TUX METAJIOB, 3aBHCHUMOCTb MX CBOWCTB OT CTENEHU OKHCIEHHS DIIEMEHTA.
Baxneiimue conu. OKUCINTENbHBIE CBOMCTBA COJEM XpOMa M MapraHiia B BBICUIEW CTENEHU
OKHuCIeHUs. Komniexcuvie coedunerus xpoma. 64

I[TPAKTUYECKAS PABOTA 4 Pemenue 5KCHEpUMEHTANbHBIX 3aJad 0 TeMe

«Metamae». 1Y



OO6mas xapakTepucThka 31eMeHTOB |V A-rpynmel. CBoMCTBa, MOTydYeHHE W TIPUMEHEHUE YTJIS.
CunTe3-ra3 Kak OCHOBa COBPEMEHHOM MPOMBIIUICHHOCTH. AKTUBUPOBAHHBIA YTOJib Kak
agcopbent. Hanocmpykmypol. Muposvie docmudicenus 8 06aacmu co30aHUsl HAHOMAMEPUAIO8.
DnekmponHoe cmpoenue MONeKyavl yeaprHo2o 2asa. llonyuenue u npumenenue yeapHoz2o 2asd.
buonorudeckoe neiictBue yrapHoro raza. Kapouasl kanbius, amroMUHES U kene3a. KapOooHaTsl
u ruapokapOoHatel. Kpyeosopom yenepooa 6 dcugoti u Hedcugou npupode. KauecTBeHHas
peakiusi Ha KapOoHaT-uoH. Du3Mueckue W XHUMHUYECKUE CBOMcCTBa KpeMHusa. CuiaHbl u
cumuiuasl. Oxenn kpemuus (IV). KpemuueBble KUCTOTHI M X coiid. CHIIMKAaTHBIE MUHEPATIbI —
OCHOBa 3eMHOI1 KOphbI. 94

OO6mas xapaktepucTuka aneMeHToB VA-rpynmbl. Hutpunbl. KadyecTBeHHass peakius Ha HOH
aMMOHHMs. A30THas KHCJIOTa Kak OKHUCIUTEeNb. HUTpaThl, MX (QHU3NYECKHE W XHUMHUYECKHE
cBoiicTBa, mpuMeHeHue. CBolcTBa, nojydeHue U npumeHeHue gocdopa. ®ochun. dochopusie
u o ocopHbie KUCTOTHL. bronoruueckas pois pocdaros. 79

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmel. OcoOble CBONCTBAa KOHIIEHTPUPOBAHHON
cepHOM KUCIOTH. KauecTBeHHbIE peakuuu Ha CyIbQua-, CyIb(UT-, U Cylb(aT-uHOHBI. 59

O6mas  xapaktepuctuka o3neMeHToB  VIIA-rpynmel.  Ocobennoctu  xumuu  (ropa.
['anoreHoBogOopoibl W WX TMoOJydeHHe. [aloreHoBONOPOAHBIE KHCIOTHI W HUX  COJIH.
KauecTBeHHBIC pEaKIMM HAa TaJIOTCHH-UOHBI. Kuciopoaconepxkamme COSIUHEHUS XJIopa.
[IpyMeHeHre TaJoreHoB U X BaXKHEHUIINX COETMHEHUH. 54

[TPAKTUYECKAS PABOTA 5 PemieHne OSKCIEpUMEHTAIBHBIX 3a7ad 10 TeMe
«Hemetamnei». 1 U
bnazopoonvie cazvi. [Ipumenenue baiazopoonuvix 2azos. 14

BaKOHOMepHOCTI/I B M3MCHCHHUU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOIHBIX COGHHHCHHﬁ, BBICIIINX
OKCHUAOB U THAPOKCHUIOB. 29

W nenTudukanyst HEOPraHUIECKUX BEIIECTB U HOHOB. 24

I[TPAKTUYECKAS PABOTA 6 Pemenue 5>KCHepUMEHTANbHBIX 3aJad IO TeMe
«'eHeTnueckas cBA3b MEXYy KJlacCaMU HEOPraHUYECKUX coenHeHui». 14

[NPAKTUYECKAA PABOTA 7 KauecTBeHHbIE peakIMi Ha HEOpraHMYECKHUE BEIIEeCTBA
u noHsl. 1Y

I[MPAKTUYECKAS PABOTA 8 Nnentudukainus HeopraHndeckux coenHeHnii. 14

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COEIMHEHUS B cMec.2Y

Pacuersl Macchl (0ObeMa, KOIMYECTBA BEIIECTBA) MPOJIYKTOB PEaKIMH, €CIH OJHO W3
BEIIIECTB JJaHO B M30BITKE (MMeeT mpumecH).2Y

PacueTsl MaccoBOi WM 0OBEMHOW J0JIM BBIXOJA MPOJYKTA PEAKIMH OT TEOPETUYECKH
BO3MOXHOT0.2Y

Pacuers! TermnoBoro ¢ dexra peakuun.24

PacueTnl 00bEMHBIX OTHOIICHUN Ta30B IpU XUMHUYICCKUX peaKume.Zq



Pacuetsr maccel (0ObeMa, KOJMHWYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3
BEILECTB JJAHO B BUJIE pACTBOpA C ONPEIACICHHOM MacCOBOM J0Jiel pacCTBOPEHHOr O BemiecTa.2Y

XuMMA ¥ KU3HL 1549

Hayunbie meronsl mo3Hanus B xumuu. Mcrounuku xumudeckod mHpopmaruu. [louck
uHpOpPMALlMM TIO0 Ha3BaHUAM, WACHTU(HUKATOPAM, CTPYKTYpHBIM (opmynam. XUMHUUECKUI
aHaJIU3, CHHTE3, MOJCIUPOBAHME XWMUYECKUX MPOIIECCOB U SIBICHUNA KaK METOJbl HAyYHOTO
no3Hanus. Mamemamuueckoe Mmodenruposanue nNPOCMPAHCMBEHHO20 CMPOEHUS MOAEKYJ
opeanudeckux sewjecms. Cospementvle PUUKO-XUMU4ecKue Memoobl YCMaHosleHUs COCmasa u
cmpyKmypbl geujecms. 24

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIE BO/IBI.
[TpoGyieMbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKAPCTBEHHBIX IpErapaToB. BpeaHble MPHUBBIYKU U
dakTopbl, paspylialolie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe ajKoroys, HapKOMaHus).
Paumonansnoe nutanue. [lumessie 106aBku. OCHOBBI NUIIEBON XuMuH. 14y

Xumus B Meaunune. PazpaboTka nekapcTB. XUMUYECKHE CEHCOpHI. 149

XuMUg B TMOBCEAHEBHOW JKHU3HUA. MOIOIIKME W YUCTAIIME CpPEICTBA. PernenseHTsl,
uHCceKTUIuAbl. CpeacTBa JMYHOM THrMeHbl UM KocMeTuku. [IpaBuma Oe3omacHoil paboThl C
€KUMH, TOPIOYUMHU ¥ TOKCUIHBIMHU BEIIECTBAMH, CPEICTBAMU OBITOBON XuMuu. 14

XuMUsL U CeNbCKOoe XO034icTBO. MuHepalibHble U opraHuveckue ymoopenus. Cpencrsa
3alIUTHl pacTeHui. 19

Xumus B mpombinuieHHOCTH. OOIIMe NpeAcTaBIeHUS O MPOMBIIUICHHBIX CIOco0ax
MOJTyYCHHUs XMMHYCCKHX BEIIeCTB (HAa TpUMEpE MPOM3BOACTBA aMMHaKa, CEPHON KHCIOTHI).
[IpombinienHast opraHudeckass xumus. Cplppe Al  OPraHUYECKON MPOMBIIUIEHHOCTH.
[TpoGiieMa OTXOOB M TOOOYHBIX TPOAYKTOB. Hambonee KpyMHOTOHHA)KHBIC MPOW3BOJICTBA
OpraHvuecKkux coeAuHeHui. YepHas u 1BeTHas MeTamwnyprus. CTeKIO € CHUJIMKaTHas
MPOMBIIIJICHHOCTD. 29

Xumuss u odHepreruka. I[lpupojaHble HCTOUYHUKH YriaeBoaopoaoB. Illpuponneiii u
MOMYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmnoib3oBaHue. CoctaB HeTH U ee mepepadoTKa.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXaromied cpeabl MpU
HeTenepepabOTKe W TPAHCIOPTHPOBKE HE(TENPOIYKTOB. AJBTCPHATUBHBIC HCTOYHHKHU
sHepruu. 1u

Xumus B crtpoutenbctBe. llemenT. beron. Ilonbop onNTHManbHBIX CTPOUTENBHBIX
MaTepuasoB B MPAKTUYECKON JeATENbHOCTH YenoBeka. 1u

XUMUS B 3KOJIOTUSI. XUMHUYECKOE 3arpsa3HEeHUE OKPYXKAIOMICH CPeIbl U €r0 TIOCTICICTBHS.
Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GI0psl U GhayHbl OT XUMUYECKOTO 3arpsisHeHus. 1u

IMPAKTUYECKAA PABOTA 9 UsrorosneHune MbuIa pyqHOM padoThl. 19

[MPAKTUYECKAA PABOTA 10 Xumus kocMeTH4eckux cpeacts. 1u

ITPAKTUYECKAA PABOTA 11 OcHoBBI UIIIEBOH XUMHUHK. 19

[TPAKTUYECKAA PABOTA 12 UccinenoBaHue MUIIEBLIX 100aBOK. 14

Tunsl pacyeTHbIX 3a1a4:

10 KJIIACC

HaxoxnaeHnue MOJICKyHSIpHOﬁ (I)OpMy.TIBI OpPraHn4ceCKOro BCIICCTBA IO €ro IJIOTHOCTHU U
MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOAANIUX B €0 COCTAB, WX 110 ITPOAYKTaM CropaHus.

11 KJIACC

PacueTsl MaccoBoM goIu (MaCCLI) XHUMHUYCCKOro COCAMHCHHUA B CMCCH.

PacueTsl Macchl (O6’LeMa, KOJIHMYCCTBa BCIJ_ICCTBa) MNPpOAYKTOB pCaKIUH, €CINU OOHO U3

BEIIIECTB JJAHO B U30BITKE (MMEET IPUMECH ).



PacueTsr MaccoBol Wi 00bEMHOW JOJW BBIXOAA MPOAYKTA PEAKIIUUA OT TEOPETUUYECKH
BO3MO>KHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.

PacyeTbl 00bEeMHBIX OTHOLIECHHUH ra30B IPU XUMHUYECKUX PEAKIIHSIX.

Pacuersl macchl (0ObeMa, KONIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBON J0JI€ paCTBOPEHHOTI'O BEILIECTBA.

TeMbl NpaKTHYECKUX PadoOT:

10 kmacc

KauecTBeHHOE onpezeneHue yriepoja, BOJOpOo/ia U XJIopa B OPraHUYECKUX BEILIECTBAX.

Pemenne skcrepuMeHTanbHBIX 3a1ad 10 TeMe «l'eHeThueckas CBs3b MEXAY KilaccaMu
OpPraHMYECKUX COCTUHECHUI.

[Tonyyenue 3THIIEHA U U3yYEHUE €r0 CBOMCTB.

[Tonyyenue yKCyCHOM KUCIIOTBI U M3Y4YECHUE €€ CBOWCTB.

I'mpponwus xupos.

PacnioznaBaHue macTMacc ¥ BOJIOKOH.

HccnenoBanue cBONCTB OENKOB.

CaoiicTBa 0OJHOATOMHBIX 1 MHOI'OQTOMHBIX CIIUPTOB.

XUMUYECKUE CBOMCTBA AJIbJIETH]IOB.

CunTes cinoxHoro 3¢upa.

I'mpponus yrineBonos.

Pemenue skcriepuMeHTANIBHBIX 33/1a4 Ha MOJIYyYeHHE OpraHMYEeCKUX BEIIECTB.

Pemenne skcriepuMEHTANBHBIX 33124 HA PacllO3HABAaHUE OPTaHUYECKUX BEILECTB.

11 xnacc

WNnentudukanus HEOpraHu4ecKux CoeTMHEHUM.

[Tonyuenue, coOupanue U pacrio3HaBaHUE ra3oB.

Pemenne skcriepuMeHTANBHBIX 3a7a4 10 TeMe «MeTauib».

Pemenne skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «Hemeramis.

Pemenne skcrepuMeHTaIbHBIX 33/a4 1o TeMe «l'eHeTnueckas CBSI3b MEXAY KilaccaMu
HEOPraHUYECKUX COEAMHEHUN.

W3rorosneHue Mpljia pyqyHoi paboThl.

XHUMHSA KOCMETHYECKHUX CPEJCTB.

OCHOBBI TIMIIIEBOIM XUMUH.

HccnenoBanne MUIIEBBIX 100aBOK.

YcTpaHeHne BpeMEHHOM JKECTKOCTH BOJBI.

KauecTBennrie PCaKMu Ha HCOPraHNYCCKHUEC BCUICCTBA U HOHBI.



HccnenoBanue BIUSHUA Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM peaklnu.

4. TEMATHUYECKOE INTAHUPOBAHHUE

Tema KonunuectBo
4acoB
OcHoBbl oprannueckoit xumuu 10 kacc 136
Teopernueckne ocHOBbI xumuu 11 knace 61
OcHoBbl Heoprannyeckoit xumunl 1 knace 60
Xumus u xu3Hb 11 kmace 15
Bcero 272




Jlucr koppekTHpPOBKH padoueii nmporpammbl o xumuu B 10 kiacce

Ha 2020-2021 y4eOHbIii roa

No Paznen [Tnanupy | ®aktuue | [Ipuumna | Crioco6 [Tpumevanu
YpOK eMoe CKOe KOPPEKTU | KOPPEKTUPOBKH | €
a KOJIMYECT | KOJIUYeC | POBKHU
BO YacoOB | TBO
4acoB
27- Xumuueckue cBoiictea | 4 2 [Ipuka3 YMeHbllieHue
28 AJIKaHOB JUPEKTOP | KOJUYECTBA
a 4acoB

33- | Cneuunduka CBOHCTB 3 1 [Tpukas YMeHblIeHHEe
34 [UKJIOAIKAHOB C MAJIBIM JTMPEKTOp | KOJINYECTBA

pa3MepoM LUKJIA. a 4acoB

Peakiun
MIPUCOCTUHCHUS U
pPagrKaIbHOTO
3aMelleHus.




