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Pabouas mporpamma cocTaBieHa B COOTBETCTBUHM ¢ TpeOoBaHusimMu DenepanabHOro
roCyJapCTBEHHOT0  00pa30BaTEIbHOTO  CTaHAAapTa CpexHero oO0mero oOpa3oBaHUS Ha OCHOBE

HOPMATUBHBIX JOKYMCHTOB:

e ®depepanpHoro 3akoHa «0O0 obOpaszoBanuu B Poccuiickoit ¢enepanum» Ne273-®3 or
29.12.2012 r;

e ®dezmepatbHOIO TOCYAAPCTBEHHOTO 00pPa30BAaTENBHOTO CTAaHIApTa CpPEIHEro OO0IIero
oOpasoBanus (yTB. mpukazoM MuHucTepcTBa oOpa3oBanus U Hayku PD ot 17 mas 2012 r.
No 413);

e [Ipukaza MwunucrepcrBa obpa3oBanus W Hayku P®D ot 17 mas 2012 r. Ne 413"06
YTBEPKACHUU (efiepaibHOr0 roCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHETO
obmiero obpazoBanusa” (¢ u3MeHeHUsIMH U JononHeHusMmulIpukas Munobpuayku Poccun
ot 29 nekabpst 2014 r.Ne 1645; IpuxazMunoOpuayku Poccuum ot 31 nexabps 2015 r.
Nel578; IlpuxazMunoOpHayku Poccuu ot 29 uronst 2017 r. Ne 613);

e [IpumepHON OCHOBHOW OOpPa30BATEIBLHON MPOrPaMMBI CPEIHErO OOIIero OO0pa3OBaAHHS
(omobpena permennem denepanbHOr0 y4eOHO-METOUIECKOT0 00hEIMHEHUEM 10 O0IIEMY
o0pa3oBaHMIO, TPOTOKOI 3aceaanus ot 28 ampens 2016 r. No2/16-3);

e OcHoBHOM  00Opa3oBaTeNbHOIl  HporpaMMbl  CpeAHero  o0miero  oOpa3oBaHUA
MYHHIIMIIAILHOTO aBTOHOMHOIO  oOmieoOpasoBarenbHOro  yupexknaenus — «CpemHsis

obmmeoOpa3oBarenbHas mkona Ne34» r. KameHncka - Ypaibckoro.

TpeGoBanus Kk pe3yabTaTamM 0CBOEHUS MPOrPaMMBbI
npeaMera «Xumus» (yriayoJeHHbIi YPOBEHbD)

JINYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IPOTrPaMMBbI TOJKHBI OTPaXkKaTh:

1) poccuiickyto TpaxaaHCKYIO HICHTUUYHOCTh, TAaTPUOTHU3M, YBAKEHHE K CBOEMY HapOJy, UyBCTBA
OTBETCTBEHHOCTH Tiepen PonuHONM, ropaocTu 3a CBOM Kpaid, CBOXO PoauHy, MpoOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, THMH);

2) TpaXIaHCKYIO TMO3MIIMI0 KaK aKTMBHOTO M OTBETCTBEHHOTO 4JIEHAa POCCHICKOro OOIIecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa W 00SI3aHHOCTH, YBAXKAIOIIETO 3aKOH W IMPaBOMOPSIOK,
00J1aJatoMero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO TPUHUMAIOIIETO TPATUIIMOHHBIC
HAI[MOHAJIbHBIC U O0IIEYEIOBEYECKIE T'yMaHUCTUYECKHE U JJEMOKPAaTUYECKUE IIEHHOCTH;

3) TOTOBHOCTH K CitykeHHi0 OTeuecTBy, €ro 3amuTe;

4) chopMUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIHAJIOTe KYJIbTYp, a TaKXKe pPa3IudHbIX (popm

0OLIECTBEHHOT'O CO3HAHMSI, OCO3HAHKHE CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;



5) chopMUPOBAaHHOCTH OCHOB CaMOpPa3BUTHUS M CAMOBOCIIUTAaHHSA B COOTBETCTBUU C
00I11€4eNIOBEYECKUMH LIEHHOCTSIMUA M WJeajlaMH TPakJaHCKOTrO OOIIECTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSATENILHOM, TBOPUECKON M OTBETCTBEHHOM AEATEIBHOCTH;

6) ToJepaHTHOE CO3HAHHE M MOBEACHHUE B IMOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH AMAJOr C JIPYIMMHU JIIOJbMH, JOCTHraTh B HEM B3aWMOIIOHMMAaHUS, HAaXOAWUTh OOILIME LENu H
COTPYAHMYATh JUISI MUX JIOCTHIKEHHUS, CHOCOOHOCTh MPOTHBOCTOATH HICOJOTMU SKCTPEMHU3MA,
HallMOHANM3Ma, KCEHO(pOOMH, TUCKPUMHUHAIMKA TIO  COIMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAILHBIM ITPU3HAKAM U IPYTUM HETaTHBHBIM COIIMAIBbHBIM SIBIICHUSM;

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHM, JETbMH MIIAJIIETO BO3pPAacTa, B3pOCIBIMU B
o0pa3oBaTenbHON, OOMIECTBEHHO MOJE3HOM, Y4eOHO-MCCIEI0BATEIbCKONW, MPOSKTHON M JAPYIHX BUAAX
NeSITeIbHOCTH;

8) HPaBCTBEHHOE CO3HAHUE U TIOBE/ICHHE HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH;

9) TOTOBHOCTB ¥ CIIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHUCIIE CAaMOOOPa30BaHHIO, HA MPOTHKCHUU
BCEH JKM3HU; CO3HATEIPHOE OTHOLICHWE K HENPEPhIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEIIHOM
po(hecCHOHATLHOM U OOIIECTBEHHOMN JAESITEITLHOCTH;

10) scTeTmyeckoe OTHOIIECHHE K MHUPY, BKJIIOYAs ICTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUIA;

11) npuHsATHE ¥ peanu3annio EeHHOCTEH 3I0pOBOTr0 U 0€30MmacHOro 00pasa KU3HU, TOTPEOHOCTH
B (DM3MYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATUSX CIIOPTHBHO-03I0POBHUTEIBHON NEATEIFHOCTBIO,
HETIPHUATHE BPEIHBIX MPUBBIUCK: KyPEHUS, YIIOTPEOICHHS AJIKOT0JIsl, HAPKOTHUKOB,

12) OepexxHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLICHME K  (U3UYECKOMY H
NICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTHX JIIOJIEH, yMEHHE OKa3bIBaTh TEPBYIO
TIOMOIITB;

13) oco3HanHbI BbIOOp Oyaymied mpodeccun M BO3MOMKHOCTEH pealn3aluu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOUIEHHE K MPO(ECCHOHAIBHON JEeATEIbHOCTH KaK BO3MOXHOCTH Y4acTHs B
pEeIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAITMOHAIBHBIX TPOOIeM;

14) chopMHPOBAHHOCTH OSKOJOTUYECKOTO MBIIUICHUS, TOHUMAaHHUS BIHSHUS COIMAJIHHO-
SKOHOMHYECKUX MPOLECCOB HA COCTOSIHWE MPUPOAHOM M COLMANBbHOM Cpeibl; MpUOOpeTeHHe OImbITa
9KOJIOTO-HATPABIEHHON AEATENbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHE K CO3JJAHUIO CEMBH Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH
CEMENHOM KU3HH.

JIn4HOCTHBIE pe3yJbTaThbl OCBOEHHUS  aJalNTHPOBAHHOM OCHOBHOM  0OpazoBaTelbHOM

IIPOrPaMMBbI JOJIKHBI OTPAXKATh:
1) ans rayxux, caaOocCplaniux, N03AHOOTIOXIINX 00YYaroIIUXCs:

CIIOCOOHOCTh K COLIMAJIbHOM aJanTallud U HHTCrpaliliu B O6IJ.I€CTBC, B TOM YHCJIC TIpHU pcain3aluun

BO3MOYKHOCTEH KOMMYHHMKAIlUM HA OCHOBE CIIOBECHOW peur (BKJIIOYAs YCTHYIO KOMMYHHKAIIHIO), a



TaK)Ke, MpHU JKEJaHUHM, KOMMYHUKAIlUM HAa OCHOBE YKECTOBOM pe4M C JINLAMH, UMEIOIIMMHU HapyLIEHUS
clIyxa;

2) niig 00y4aroIIUXCs C HAapYIICHUSIMHU OMOPHO-/IBUTATENILHOTO armapara:

BJIAJICHHNE HAaBbIKAMH  IPOCTPAHCTBEHHOM W  COLMAIBHO-OBITOBOH  OPHEHTUPOBKH;  yYMEHHUE
CaMOCTOSITENIbHO M 0€30IIaCHO MepeABUraTbCsi B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C

HCIIOJIB30BaHUEM CIICLIHMAJIBHOI'O O60py,Z[OBaHI/IH;

CIOCOOHOCTh K OCMBICHECHHIO U auddepeHnnanuu KapTUHbI MHpa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOMN

OpraHu3alnm,

CIIOCOOHOCTh K  OCMBICIICHHIO CONHAJIBHOI'O  OKPYXCHHUA, CBOCro MCECtTa B HCM, [PHHATHC

COOTBETCTBYIOIIMX BO3PACTY IICHHOCTEH M COIIMAIBHBIX POJICH;
3) st 00y4arIMXCs ¢ PaCCTPONCTBAMH ayTUCTUUYECKOTO CIIEKTPa:

(1)OpMI/Ip0BaHI/IC YMCHHA CIICA0OBATH OTpa6OTaHHOI71 CUCTCMC IIpaBUJI IIOBCACHHA U B3aUMOJICUCTBUS B

NPUBBIYHBIX OBITOBBIX, YYCOHBIX M COMAIBHBIX CUTYALUsX, YICPKUBATh TPAHUIIBI B3aUMOICHCTBUS;
3HAHUE CBOMX IMPEANOUTEHUN (orpaHuYeHHI) B ObITOBOM cepe u chepe HHTEepPECOB.

MertanpeameTHble pe3yJbTaThl OCBOSHUS POTPaMMbl JOKHbBI OTPAXKATh:

1) yMeHue CaMOCTOSITEIbHO ONPENENATh LENU JAESITEIbHOCTH UM COCTaBJISATH IUIaHbI
JeSITEIbHOCTH; CaMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIUPOBATh M KOPPEKTUPOBAThH JIEATEIILHOCTD;
MCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ul TOCTH)KEHHUS MOCTABJICHHBIX LIEJEH M peaau3aluuy IUIAHOB
JeSITeIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErMH B Pa3JIMYHbIX CUTYaIUAX;

2) ymeHMEe TNPOAYKTUBHO oOOWIaThCS W B3aUMOJAEWCTBOBAaTH B IPOILIECCE COBMECTHOU
NeSITeIbHOCTH, YUYUTBIBaTh MO3MLMU JPYTUX YYAaCTHUKOB JEATENBbHOCTH, 3((eKTHBHO pa3pemaTsb
KOH(JIUKTBI;

3) BnajeHUWEe HaBbIKAMU II03HABATEIbHOW, Y4EOHO-HCCIIENOBATENBCKOM M NPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMM pa3pelieHHs] MpoOsieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOI0B MIO3HAHHUS;

4) TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHONH HH(POPMALMOHHO-TI03HABATEIbHON
JeSITeIbHOCTH, BJIaJICHHE HaBbIKaMU MOJy4eHHUsSI He0OX0AMMON HH(GOpMaIIMU U3 CIIOBapei pa3HbIX TUIIOB,
YMEHHE OpUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHQOpPMAIMKM, KPUTHYECKH OLIEHUBAaTh H
UHTEPIPETHPOBATH HHPOPMAIIUIO, TTOIYYAEMYIO U3 Pa3JIMYHbIX HICTOUHUKOB;

5) yMeHHe HCHOJB30BaTh CPEACTBa MH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTMH
(manee - HWKT) B pemeHMM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpraHU3allMOHHBIX 3aj1ad C
coOnrofeHreM TpeOOBaHUM HSProHOMUKHM, TEXHUKH O€30MacHOCTH, THIUEHBI, pecypcocOepexeHus,

MIPABOBBIX U ATHYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30M1aCHOCTH;



6) yMEHHeE OTIpeNieNATh Ha3HaueHHE U (PYHKLIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIBbHO OLICHHWBATh M NPUHUMATh PELIEHUS, ONPEACIAIOINE CTPATErHI0
MOBEJICHNUS, C YYETOM I'PakJaHCKUX Y HPABCTBEHHBIX LICHHOCTEMH;

8) BiasieHUE A3bIKOBBIMU CPEJICTBAMU - YMEHHUE ACHO, JIOTUYHO U TOYHO M3JIaraTh CBOK TOUKY
3peHus, UCIOIb30BaTh aJIEKBATHBIE SI3bIKOBBIC CPEJICTBA;

9) BajeHre HaBBIKAMHU MTO3HABATEIBHOM PEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBHH U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHWI, TpaHUL] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
IIO3HABATEJIBHBIX 334 U CPEICTB UX JOCTUKCHMUSL.

MeTtanpeaMeTHble pe3yJbTaTbl OCBOECHUS aJalTHPOBAHHOW OCHOBHOI 00pa30BaTesIbHOM

MPOrpamMMbl JIOJKHBI OTPAXKaTh:
1) mist TIyXuX, cIa0OCIBIIIAIINX, TTO3JHOOTJIOXIIINX 00YyJaroIuXCs:

BJIQJICHUE HaBbIKAaMHM ONPEJEICHUS W UCHpaBIeHUs crneunduyeckux omuOoK (arpaMMaTu3MoOB) B

MCBMEHHOW M YCTHOH peun;
2) nuig 00y4aroIKXCs C pacCTPOMCTBAMU ayTEHTUYECKOTO CIIEKTpa:

CIIOCOOHOCTD IUIAaHUPOBATb, KOHTPOJHUPOBATL W OLCHHBATH COOCTBEHHEIE y‘le6HHe JICUCTBUS B
COOTBETCTBHUM C MOCTABICHHOM 3amadei H YCJIOBUSMHU €€ pcallM3aliuud IIpu COHpOBO)KI[aIOHIGI\/JI oMo

MeJaroru4eckoro paboTHUKA U OPTaHU3YIOIICH MOMOIIU ThIOTOPA;

OBJIAICHUC YMCHUCM OIPCACIIATH Hauoboee 3(1)(1)6KTI/IBHBIG CII0COOBI AOCTHIXKCHHUA pPE3yJibTaTa IIpU

COTIPOBOYKAAIOIIEH MOMOIIH M€JarorHueckoro paboTHHUKA U OpraHU3YIOIEeN TOMOIIH ThIOTOPA;

OBJIAICHUC YMCHUCM  BBIIIOJHATH JEHUCTBHUSA 11O 3aIaHHOMY  aJITOPUTMYy UJIN o6pa3uy npu

conpOBoxc):[anmeﬁ oMoy negarorudcCKoro pa6OTHI/IKa )51 OpFaHI/I3y10H_[eI71 IMMOMOIIH TBIOTOPA,

OBJIAICHUC YMCHHEM OLCHUBATHL PE3YJIbTAT CcBOCH JCATCIIBHOCTH B COOTBCTCTBUU C 3aJaHHBIMU

9TAaJIOHaMH IIpH opraHI/Bonmeﬁ MMOMOIIH TBIOTOPA,

OBJIQJICHNE YMEHWEM aJeKBATHO pearupoBaTh B CTAHJAPTHOM CHTyalMd Ha YCIEX M Heyjaady,

KOHCTPYKTUBHO JIENICTBOBATh JaXKE B CUTyalluAaX HEYCIICXa IIPpU OpFaHI/I3y10LLIeI>'I IMOMOIIH TBIOTOPA,

OBJIaJICHUE YMEHHUEM aKTHBHOI'O MCIIOJIb30BaHMS 3HAKOBO-CUMBOJUYECKUX CPEICTB ISl MIPEJCTaBICHUS
uHpopMaluu 00 u3ydaeMbIX OOBEKTax U Tpolleccax, pazIUYHbIX CXEM pelleHus Y4eOHbIX U

MPAKTUYCCKUX 3aaa4 IIpH OpPaHI/By}OIJ_ICﬁ IMoMOIIH neaarora-rncruxoJyjora U TbroTopa,

CHOCOOHOCTh CAMOCTOSITENIBHO OOpaTUThCS K IEAAroruuyeckoMy pabOTHHUKY (Iefarory-IcHuxoJory,

COLIMAJILHOMY I€JIarory) B Cily4ae JUYHBIX 3aTPYJHEHHUH B pelIeHnH KaKoro-a1uoo BONpoca;



CIOCOOHOCTh CaMOCTOSITENIFHO JIEHCTBOBAaTh B COOTBETCTBUU C 3aJaHHBIMU 3TAJOHAMU TIPH TOUCKE
UHPOPMALIUK B PA3JIMYHBIX MCTOYHUKAX, KPUTHYECKU OIECHMBATH M WHTEPIPETHPOBATH MOIY4aeMYIO

I/IH(l)OpMaI_II/IIO U3 pa3JIMYHbIX HCTOYHHUKOB.

IIpeaMeTHble pe3yJbTaTbhl OCBOCHHS IMPOTPAaMMBI Il YU4EOHBIX MPEIMETOB Ha YIriIyOJIEHHOM
YPOBHE OpPUEHTHPOBAHBI MPEUMYLIECTBEHHO Ha TOJTOTOBKY K IOCIEAYIOUIEMY NpOo(hecCHOHATBHOMY
00pa30BaHUIO, pa3BUTHE MHIMBHyalIbHBIX CHOCOOHOCTEN OOydarommxcs myremM Oosiee riy0oKoro, yem
9TO MpeaycMaTpuBaeTcsi 0a30BBIM KypCOM, OCBOEHHEM OCHOB HAayK, CHCTEMAaTH4ECKHUX 3HaHUH U
CIoco00B JCHCTBHIA, MPUCYIINX JAHHOMY YI€OHOMY IPEIMETY.

[IpenmetHbie pe3yabTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl  JTOJDKHBI
o0ecrnieynBaTh BO3MOYKHOCTh  JaJbHEHIIEr0  YCHEIIHOrO MPO(EeCCHOHAIBHOrO  OOydYeHMsl WM
npoQeCcCHOHATIBHOM 1A TEIbHOCTH.

"Xumusa" (yriy0jeHHbIH YpoBeHb) - TpeOOBaHMSI K INPEAMETHBIM pe3yJbTaTaM OCBOEHUS

YIIIYOJICHHOTO Kypca XHMMHUH JIOJDKHBI BKIIFOUATh TPEOOBAHMUS K Pe3yJIbTaTaM OCBOSHHsI 6a30BOT0 Kypca :

1) chopMUPOBAHHOCTh MPEICTABICHUNA O MECT€ XUMHUU B COBPEMEHHOW HAy4YHON KapTHHE MHpa;
NOHMMaHHUE POJIM XMUMHU B (POPMHUPOBAHUU KPYro3opa U (HYHKIMOHAIHLHONH TPAMOTHOCTH YEJIOBEKa IS

PCHIICHHUA MPAKTUYCCKUX 3a/1a4,

2) BIaaACHHUC OCHOBOITIOJIararomumMmn XUMHNYCCKHMMH IIOHATHUAMU, TCOPUAMHU, 3aKOHaMM n

3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BJIaACHUC OCHOBHBIMU MCTOJAMH HAYYHOI'O ITO3HAHUSA, HUCIOJb3YCMBIMHU B XHUMHUH: Ha6J'II-OI[eHI/Ie,
OIMMCAHUC, U3MCEPCHHUC, SKCIICPUMCHT, YMCHHC O6pa6aTBIBaTB, O0OBACHATH PE3YyIbTaThl IMPOBCACHHBIX
OIIBITOB M J€JIaThb BBIBOJbI, TOTOBHOCTH U CITOCOOHOCTH MNPUMCHATE MCTOAbLI ITO3HAHUA IIPU PCUHICHUH

MPAKTUYCCKUX 3aaa4,

4) chopMHUPOBAHHOCTh YMEHUS JaBaTh KOJUYECCTBCHHBIC OIEHKU U MPOBOAUTH PACUYCTHI IO XUMHUECKUM

dbopmysam U ypaBHEHUSIM;
5) BnazeHue MpaBUIaMHi TEXHUKU O€30MMaCHOCTH MPH UCTIONIb30BAHUH XMMHUECKUX BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIEHUIO K XUMHYECKOW WH(OpMAIUH, TTOJTydaeMon

N3 pa3HbIX HCTOYHHUKOB,

7) nns  oOydalImmMXcs C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI OBJAJCHHUE OCHOBHBIMHU

AOCTYITHBIMH MECTOAAMU HAYYHOI'O ITO3HAHUS

8) s chenbiX U CIA0OBUISIIMX OOYYAIONTUXCSl OBJIAJICHUE MPABUIIAMHU 3aIlTUCH XUMHYECKUX (POPMYI C

HCIIOJIb30BaHUEM pebeHO-TOUeYHON cucTemMbl o0o3HaueHui JI. bpaiins.

"Xumus'" (yriayOJjeHHbIH ypoBeHb) - TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM OCBOCHHS

YTIyOJIEHHOTO Kypca XUMHUH JOHKHBI TOTIOTHUTEIHHO OTPaKATh:



1) chopMUPOBAHHOCTH CHCTEMBI 3HAHHIA 00 OOIUX XUMHYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

2) cpopMHpPOBAaHHOCTH YMEHHUM HCCIEIOBaTh CBOMCTBA HEOPTaHMYECKUX WU OPraHUYECKUX BEIIECTB,
OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAaHUs XMMHMYECKUX PpEeaKLUUl, MPOTHO3UPOBATh BO3MOKHOCTH HX

OCYILIECTBIICHUS;

3) BJIAACHUC YMCHHUSAMMH BBIIABUIaThb T'HIIOTE3blI HAa OCHOBE 3HAHHH O COCTaBE, CTPOCHUHN BEIICCTBA H

OCHOBHBIX XUMHYECKHX 3aKOHaX, ITPOBEPATH UX OKCIICPUMCHTAJIBHO, (bOpMy.]'[pr;I CJIb UCCIICA0OBaHUA,

4) BnajiecHuEe METOaMH CaMOCTOSITEJIbHOTO TUTAHUPOBAHUS U MPOBEIACHUS XUMUUYECKUX SKCIIEPUMEHTOB C
coOnrofeHreM TMpaBuil Oe3omacHOW paboOThl C BemlecTBaMH U JabOpaTOpHBIM  000PYAOBAHUEM;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ OIIMCaHuA, aHAJIM3a U OLCHKHU JOCTOBEPHOCTH IIOJTYUECHHOI'O PE3YyJIbTaTa,

5) copMHUpPOBAaHHOCTh YMEHHUW NPOTHO3UPOBATH, AHAIU3UPOBATh W OLEHUBATH C MO3ULUI
9KOJIOTHYECKON 0e30MacHOCTH TMOCIENCTBUS OBITOBOM M MPOW3BOJCTBEHHOW AEATEIHLHOCTH YEIOBEKa,

CBSI3aHHOM C 1epepabOTKON BELIECTB.

IlnanmpyeMble JIMYHOCTHBIE Ppe3yabTaThl OCBOEHHMSl HporpamMmbl  Kypca "Xwumus'
(yriy0JeHHbIIi ypOBeHB)

JInyHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUI o0yyawmmxcs K cede, K CBOeMY 3/10POBbIO,
K MO3HAHUIO ceds:

1) opueHTanus 00yYaOIIUXCS HA JTOCTH)KEHHE JIMYHOTO CYACThS, PEATM3AIMIO MO3UTHBHBIX
JKU3HEHHBIX TIEPCIIEKTHB, WHUIMATUBHOCTh, KPEAaTHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOTIPE/ICIICHHUIO, CITOCOOHOCTh CTAaBUTH IEJTH M CTPOUTD KU3HECHHBIC IIJIAHbI;

2) TOTOBHOCTh W CIIOCOOHOCTH O0ECIEUUTh CeOe M CBOMM OJIM3KMM JOCTOMHYIO JKH3HB B
MPOIIECCE CAMOCTOATEIHHON, TBOPUYECKON U OTBETCTBEHHOM JI€ATEIHHOCTH;

3) TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCS K OTCTAWBAHHWIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHMsI, TOTOBHOCTh W CIIOCOOHOCTH BBbIpaOaThIBAaTh COOCTBEHHYIO TIO3HUIUIO IO
OTHOMICHUIO K OOIIECTBEHHO-TTOJUTUYECKUM COOBITHSM MPOILIOTO U HACTOSIIET0 HA OCHOBE OCO3HAHUS
U OCMBICIICHUSI UCTOPHUH, TyXOBHBIX IIEHHOCTEH U JOCTUKEHUI HAIIeH CTPaHBI;

4) TOTOBHOCTh W CIIOCOOHOCTh OOYYAIONIMXCS K CaMOPa3BUTHUIO M CaMOBOCIHUTAHUIO B
COOTBETCTBUH C O0IIEYETIOBEYESCKIMHU IIEHHOCTSAMHU M UAeaTaMi TPAKIAHCKOTO OOIIECTBA, MOTPEOHOCTH
B (hM3MUECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON JAESITENLHOCTHIO;

5) mpuHsATHE M peanHM3anus NEHHOCTEH 310pOBOTO M Oe30macHoro odpasa sKku3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DHM3MYECKOMY U TICHXOJIOTHYECKOMY
3I0pOBBIO;

6) HenpusATHE BPEIHBIX MPUBBIYCK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.



JInuHoCTHBIE pe3yJbTaThl B cdepe oTHOeHMH oOydaromuxcs K Poccmun kak k Poamne
(OrteuecTBYy):

1) poccuiickass MICHTHYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHICKON HICHTHYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIbTYPHOH OOIIHOCTH POCCHICKOTO
Hapoza u cyas0e Poccnn, maTpuoTus3m, TOTOBHOCTE K ClTy>KeHHIO OTE4ecTBy, ero 3aluTe;

2) yBaXXCHHE K CBOEMY HApOy, YyBCTBO OTBETCTBCHHOCTH Iepe] PoauHOi, ropiaoctu 3a
CBOM Kpaii, cBOIO PoauHy, mpouuioe U HACTOSIIEE MHOTOHALMOHAIBLHOIO Hapoaa Poccuu, yBaxkeHue K
roCyJapCTBEHHBIM CUMBOIaM (rep0, diar, rTuMH);

3) dopmupoBaHue yBaKEeHHs K PYCCKOMY SI3bIKY KaK TOCYAapCTBEHHOMY s13bIKY Poccuiickoi
Deneparuy, SBISAIOMEMYCSI OCHOBOW POCCUHCKON MIEHTHYHOCTH U TJIABHBIM (PaKTOPOM HAIIMOHAIBHOTO
CaMOOINIPEEIICHNUS;

4) BOCMHMTaHHWE YB@KEHHS K KYJIbType, S3bIKaM, TPAIMIUSAIM W OOblYasM HapoJIOoB,
npoxuBaromux B Poccutickonn denepanmm.

JInuHoOCTHBIE pe3yabTaThl B cepe OTHOLIEHHH 00yYAIOIIUXCH K 3aKOHY, FOCYAapCTBY U K
rpaKIaHCKOMY 001IIeCTBY:

1) rpakaaHCTBEHHOCTb, TPAXKIAHCKAs TO3UIMS aAKTHMBHOTO W OTBETCTBEHHOIO YiCHA
POCCUHCKOrO OOIIECTBA, OCO3HAIOIIEIO CBOM KOHCTHTYI[MOHHBIE MpaBa M O0S3aHHOCTH, YBaXAarOIIETo
3aKOH ¥ IPaBONOPSAJOK, OCO3HAaHHO IPHUHHUMAIOLIEr0  TPaJWLMOHHBIE  HAlMOHAIBHBIE U
o0lIeyeI0BeYeCKNEe TyMaHUCTHUYECKHE M JEMOKPAaTHYECKHE LEHHOCTH, TOTOBOIO K Y4YacTUIO B
00IIECTBEHHOM KU3HU;

2) mpU3HAHHE HEOTUYYKAAEMOCTH OCHOBHBIX TIpaB H CBOOOJX 4YEJIOBEKa, KOTOpBIC
IPUHAJJIEKAT KAKIOMY OT POKIEHUS, TOTOBHOCTh K OCYIIECTBIIEHHIO COOCTBEHHBIX IIpaB U cBOOO] 6e3
HapylIeHUs NpaB U CBOOOJ IPYrHX JUI, TOTOBHOCTh OTCTauBaTh COOCTBEHHbIE IpaBa U CBOOOJBI
YeloBeKa M Tpa)kJaHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHIIMIIAM U HOpMaM MEKTyHapOIHOTO IpaBa U
B cooTBeTcTBUU ¢ KoHcTuTynuen Pocecniickoit @enepanyu, mpaBoBasi U MOJIUTUYECKasi TPAMOTHOCTb;

3) MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO DPa3BHTHUS HAayKH W
OOIIECTBEHHON NMPAKTUKHU, OCHOBAHHOE Ha JIMAJIOre KYJIbTYp, a TAKXKe Pa3IMYHBIX (opM OOIIECTBEHHOTO
CO3HaHMs, OCO3HAHHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

4) vHTepuOpHU3alMs [EHHOCTEH JEMOKpAaTHU M COLMAIbHOW COJHMIAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETryJIMPOBAaHUIO OTHOIIEHHUN B IPYIINE WU COLUAIbHON OpraHU3allly;

5) roToBHOCTh OOY4YarOIIUXCS K KOHCTPYKTHMBHOMY YYacTHIO B TPUHITHU PEIICHHIA,
3aTpardBalOIlMX HX IpaBa M MHTEPEChl, B TOM 4YHCIE B pa3IU4yHbIX (opMax oOIIEeCTBEHHOM
caMOOpraHU3aI1H, CaMOYIpaBlIeHHs], 00IIECTBEHHO 3HAYUMOM JeITeIbHOCTH;

6) NPHUBEPKEHHOCTh HIESSIM WHTEPHALMOHATN3MA, APYXKObI, PaBEHCTBA, B3aAMMOIIOMOIIU
HapoJOB; BOCHUTaHHE YBA)XKUTEJIHHOTO OTHOLICHHS K HAIMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, HX

9yBCTBaM, pCIUTHO3HBIM Y6C)K,ZLCHI/I$IM;



7) TOTOBHOCTh OOYYAaIOIIMXCS TMPOTHBOCTOSTH HICOJOTHH SKCTPEMH3Ma, HAIMOHAIN3MAa,
KceHO(hoOUHU; KOPPYIIUHN; AUCKPUMHHALMHU MO COIMATIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
pU3HAKaM U IPYTUM HETaTUBHBIM COIIMAIIbHBIM SIBICHUSM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00yHAIOIIUXCS € OKPY/KAIOMIUMHM JIIOAbMHU:

1) HpaBCTBEHHOE CO3HAaHME | I[IOBEJACHUE HA OCHOBE YCBOCHUS OOIICYEIOBEUCCKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHHUS U TIOBEJCHUS B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH AMAJOr C JIPYIMMHU JIIOJbMH, JOCTHraTh B HEM B3aWMOIIOHMMAaHUS, HAaXOAWUTh OOILIME HENu H
COTPYIHUYATD JUISI UX JTOCTHIKEHUS;

2) TOpuHSTHE T'YMaHUCTHYECKHUX LIEHHOCTEH, OCO3HaHHOE, YBaXKHUTEIbHOE u
J00pOosKenaTeIbHOEe OTHOILIEHHUE K JPYTOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

3) CcHOCOOHOCTBH K CONEPEKHBAHUIO M (POPMHUPOBAHUE MMO3UTUBHOTO OTHOILICHHS K JIFOISM, B
TOM 4YHUCJIE€ K JHUIaM C OrpaHHMYEHHBIMH BO3MOXHOCTSMHU 3[0pOBbSl M HHBaUAaM; OepekHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3NUYECKOMY U MCHUXOJIOTUYECKOMY 370POBBIO JIPYTHX
JIOJIEH, yMEHHME OKa3bIBaTh EPBYIO TOMOLIb;

4)  ¢dopmHpOBaHHE BBIPAKCHHOW B TMOBEJACHUM HPAaBCTBCHHOW TIO3WIMHU, B TOM 4YHCJC
CIIOCOOHOCTH K CO3HATeIbHOMY BBIOOpPY A00pa, HPAaBCTBEHHOTO CO3HAHUSA M TOBEJICHUS HAa OCHOBE
YCBOCHHUS OOILEYEeIOBEUYECKUX IEHHOCTEH W HPABCTBEHHBIX UYYBCTB (U€CTH, JOJra, CHPaBEIMBOCTH,
MUJIOCEPIUS U JPYKEITIOOUS);

5) pa3BuUTHE KOMIICTCHIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, JEThbMH MIIAJIIICTO BO3pAcTa,
B3pOCIIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-UCCIEeNOBATENbCKON, MPOSKTHONH H
JIPYTHUX BUOAX ACSITEIBHOCTH.

JInuHocTHBIE pe3y/jbTaThl B cdepe OTHOUIEHUH 00ydalolIUXcs K OKpPY:KAawllemMy MHPY,
sKMBOI IPUpoOeE, XYA0:KECTBEHHOM KYyJAbTYype:

1) MHpOBO33peHHEe, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTH
HayKd, TOTOBHOCTb K HayYHO-T€XHHYECKOMY TBOPYECTBY, BJaJieHHE JOCTOBEPHOH HHGpopmanuei o
NEePEJOBBIX JOCTUKEHUSIX M OTKPBITHSIX MHMpPOBOM M OTEUECTBEHHOM HAyKH, 3aWHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIECTBA;

2) TOTOBHOCTb W CIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
NPOTSDKEHUM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY 0Opa30BaHMIO KaK YCIOBMIO
YCHENIHON MPO¢eCCHOHAIBHOM U 00IIIECTBEHHOM e TETbHOCTH;

3) sKkosoruueckas KyJdbTypa, OEpeKHOE OTHOIICHUS K PpOJHON 3emye, MPUPOTHBIM
6orarctBam Poccuu 1 Mupa; MOHMMaHUE BIHUSHUS COLUAIBHO-3KOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHUE
IPUPOJHON M COLMAIBHON Cpellbl, OTBETCTBEHHOCTh 33 COCTOSIHME IPHUPOJHBIX PECYpPCOB; YMEHMS U
HaBBIKM Pa3yMHOTO MPUPOJOINOIb30BAHMS, HETEPIUMOE OTHOIIEHUE K JEHCTBHSIM, NMPUHOCAIIUM BpeE.

9KOJIOTHH, HpI/IO6peTeHI/Ie OITbITa BKOHOFO-HaHpaBHeHHOﬁ JACATCIIBHOCTH,



4) 5CTETHUYECKOE OTHOIICHHS K MHpPY, TOTOBHOCTh K O3CTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHUH 00y4alONUXCH K ceMbe U POJAUTEIAM, B TOM
YucJie NOAr0TOBKA K CeMEHOM KN3HU:

1) OTBETCTBEHHOE OTHOIICHHE K CO3JaHHI0O CEMbH HAa OCHOBE OCO3HAHHOIO TMPUHSTHS
LICHHOCTEH CEMEIHOM KHU3HMU,

2) TOJIOKUTEIbHBIH  00pa3  ceMbH, pPOAWUTENbCTBA (OTIOBCTBA M MAaTCPUHCTBA),
MHTEPUOPU3ALIHS TPAAULMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTAaThl B cepe OTHOILIEHUS 00y4aIOUIUXCHA K TPYAY, B cepe coMaIbLHO-
IKOHOMHYECKHX OTHOIIEHUIi:

1) yBaxkeHue Ko BceM (hopMaM COOCTBEHHOCTH, FTOTOBHOCTD K 3alI[UTE CBOCH COOCTBEHHOCTH,

2) O0CO3HaAHHBIA BBIOOP Oyayiei mpodeccuu Kak MyTh U CHOCOO peaar3aiud COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

3) TrOTOBHOCTH OOYYAKOIIUXCS K TPYAOBOW NPO(ECCHOHANBHON MEATSIILHOCTH KakK K
BO3MOXXHOCTH y4YacCTHsSl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIMICHAMOHAIBLHBIX
npo0Jem;

4) moTpeOHOCTh TPYAUTHCS, YBOKCHUE K TPYAY U JIIOJISIM TPYAa, TPYIOBBIM JOCTHIKCHHSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYCCKOE OTHOIICHHE K PA3HBIM BHJIaM TPYIOBOH JEATEIHLHOCTH;

5) roToBHOCTH K CaMOOOCITYy)KHBAaHHIO, BKJIOYash OOY4YeHHE M BBIMOJIHEHUE JIOMAIITHHX
00s13aHHOCTEH.

JInyHOCTHBIE pe3yJbTaThl B cepe (PU3HMYECKOro, IMCHUXO0JOIMYECKOro, COLHMAIBLHOIO H
aKajgeMM4ecKoro 6,1aronoJy4usi 00y4aommxcs:

1) ¢dusuueckoe, AMOILIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAJIbHOE Onarormnoinyune
oOydaromuxcsi B KH3HU O0pa30BaTeIbHOW OpraHu3allid, OUIYIIeHHe JAeTbMH O€30MacHOCTH |

IICHUXOJIOTHYCCKOI'O KOM(l)OpTa, PIH(I)OpM&I.[PIOHHOI’I 0e30IMacHOCTH.

IlinannpyeMsble MeTanpeAMeTHbIE Pe3y/IbTaThl 0CBOCHHS POrPaMMbl Kypca «XUMHUsD)
MertamnpeaMeTHbIe pe3yabTaTbl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOI MpOrpaMMbl PEACTaBICHBI
TpeMs TpyNIaMH YHUBEpCAIbHBIX yueOHbIX aencTBuil (VY ).
1. PeryasiTuBHBIe YHUBepcalbHbIe y4eOHbIe 1eiiCTBUSA
BbInyCKHUK Hay4YuTCH:
1) CaMOCTOATENIBHO OIpPEACIATh LENH, 3a4aBaTh [apaMeTpbl U KPUTEPUHU, II0 KOTOPBIM
MOHO OIIPENEIIUTD, YTO LEJIb JOCTUTHYTA;
2) OIICHUBATh BO3MOYHBIE MOCIJIEJICTBHS JOCTHKEHHSI ITOCTABICHHON LEIN B JAECSATENBHOCTH,

COOCTBEHHOM KU3HH U KU3HU OKpYy>XKaromunux .]'IIO}ICI\/'I, OCHOBBIBAsICh Ha COO6pa}KeHHHX OTUKH 1 MOPAJIA;



3) CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 33/1adydl B OOpa30BATEIbHOU IESITEILHOCTH W
KU3HEHHBIX CUTYalUsX;

4) OLICHUBATh PECYpChl, B TOM 4HCJEC BpeMs M Jpyrue HeMaTepUalbHBIC PECYpPCHI,
HEOOXOMMBIE JIJISl IOCTHIKECHUS TIOCTABICHHOH 11EJIH;

5) BBIOMPATh TYTh JOCTHKEHHUS IL€NIM, IUIAHUPOBATh pEUICHHWE IIOCTABJICHHBIX 3aad,
ONITUMH3UPYS MaTepHaAIbHBIC U HEMaTepUalIbHBIC 3aTPaThI;

6) OpraHu30BbIBaTh A(PGEKTUBHBI TOUCK PECYpPCOB, HEOOXOMUMBIX ISl JIOCTHIKCHHS
MOCTaBJICHHOM TIEITH;

7) COIIOCTAaBJIATH HOJ'Iy‘IeHHHﬁ pPE3yIbTaT ACATCIBHOCTH C IMOCTaBJICHHOU 3apaHec LEJbIO.

2. [lo3HaBaTe/IbHbIC YHUBEPCaIbHbIe yueOHbIEe 1eHCTBUSA
BbInyCKHUK HAy4YuTCH:

1) uckaTh U HaXOUTh OOOOILICHHBIC CIIOCOOBI PELICHUs 33/1a4, B TOM YHCIIE, OCYLIECTBIISTh
pa3BepHYTHIN MHPOPMAITMOHHBIN TTOUCK U CTABUTH Ha €r0 OCHOBE HOBBIC (yUeOHBIC U TO3HABATEIHHBIC)
3a/1a4H;

2) KPUTHYECKH OLCHUBATh W HWHTEPIPETUPOBATh HMHPOPMALMUIO C Ppa3HbIX [O3UIIHH,
pacrio3HaBaTh U (GUKCUPOBATH IPOTUBOPEUHs B HH(POPMALIMOHHBIX UCTOYHUKAX;

3) HuCroNb30BaTh pA3NUYHBIE MOJCIBHO-CXEMAaTHYECKHE CpEICTBAa JUIS IPEICTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHMM, a Tak)Ke IPOTHUBOPEUMI, BBIIBICHHBIX B HH(OPMALMOHHBIX
HCTOYHUKAX;

4) HaXOJWTh U MPUBOAUTH KPUTHYCCKHE aPTYMEHTHI B OTHOILICHUM JCHCTBHN U CyXICHUIl
JPYroro; COKOWHO M pa3yMHO OTHOCUTBHCS K KPUTHUECKHM 3aMEUaHUSIM B OTHOIIEHUU COOCTBEHHOTO
CYXJICHUSI, pacCCMAaTPUBAaTh X KaK pECypc COOCTBEHHOI'O Pa3BUTHS;

5) BBIXOAUTH 3a PaMKH y4eOHOrO MpeaMeTa U OCYLICCTBISTH IIEJICHAMPABICHHBIA MOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEpPEeHoca CPeACTB U CIOCOOO0B ACHCTBUS;

6) BBICTpaWBaTh WHAMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OrPAHUYCHUSI
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPAaHUUYECHNS;

7) MCHSATH U YACPIKUBATH PAa3HbIC IMTO3UITUU B IMO3HABATEILHOMN JI€ITEILHOCTH.

3. KomMMyHHKaTHBHbIE YHUBepCAJbHbIE YUeOHbIE el cTBUS
BbInyCKHUK Hay4YuTCH:
1) ocymiecTBIATH AETOBYI0 KOMMYHHUKAIHIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTEIbHOM OpraHM3alluy, TaK U 3a ee Impezenamu), MoAOupaTh MapTHEPOB AJs AEJI0BOM
KOMMYHHKAIUU UCXO/I U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;
2) TpH OCYLICCTBICHHH TPYIIOBOW pPabOThl OBITh KaK PYKOBOIMTENEM, TaK M WICHOM

KOMaHJbl B pa3HbIX POJIIX (reHepaTop Hﬂeﬁ, KPHUTHK, UCITIOJTHUTCIIb, BLICTyHaIOH_II/II\/'I, OKCIICPT U T.)l.);



3) KOOpAMHHPOBAaTh W BBINOJNHATH pPAa0OTy B YCIOBHUSX pPEAIBHOTO, BHUPTYaJIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

4) pa3BepHYTO, JIOTMYHO ¥ TOYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BaHHEM
aJICKBaTHBIX (YCTHBIX M MICbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

5) pacno3HaBaTh KOH(DJIMKTOTEHHBIC CHUTYyallMd M TPEAOTBpALIaTh KOHQPIUKTHI [0 WX
aKTUBHOHM (ha3bl, BBICTPAWBATh JICIOBYI0O W O0pa30BaTENbHYI0 KOMMYHHUKAIMIO, W30eras JIMYHOCTHBIX

OLICHOYHBIX CYKICHHM.

IInanupyemsble mnpeaMeTHble pe3yJbTaTbl OCBOCHHMSI MNPOrpamMmMbl Kypca «XHMHUSA»
(yri1y0J1eHHBbIH YPOBEHb)
[IpuHIMNUATBHBIM ~ OTJIMYMEM  pEe3yJabTaToOB 0a30BOrO0 ypOBHA OT  PE3yJIbTAaTOB
yIIIyOJIEHHOTO YPOBHS SIBJIIETCSl HX 1IeJeBas HalpaBlIeHHOCTb. Pe3ynbTaThl 0a30BOro ypoBHS
OPUEHTHUPOBaHbl Ha OOUIYI0 (YHKIHOHAJIBHYIO TIPaMOTHOCTb, IOJYyYEHHE KOMIIETEHTHOCTEH JUIs

MOBCETHEBHOM KU3HU U OOIIETO Pa3BUTHUs. JTa IpylIia pe3yJbTaToB MPEAIOJiaracT:

— INOHMMAaHME IPEIMETA, KIIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTaBIIIOIIMX 3JIEMEHTOB H3y4aeMOU
IpPEMETHOW O0JIaCTH, 4YTO OOECIeYMBACTCS HE 3a CYET 3aydyuBaHHs OINPENEICHWH M TpaBWI, a
MOCPEJICTBOM MOJICIMPOBAHUSI M TIOCTAHOBKM MPOOJEMHBIX BOIPOCOB KYJIBTYPBI, XapaKTEPHBIX IS

JIAHHOM TpeIMETHON 00J1acTH;

— YMCHHC pCUIaATb OCHOBHBLIC IPAKTHYCCKHUC 3adadyM, XapaKTCPHBIC I HMCIOJb30BaHUSA MCTOJOB U

WHCTPYMEHTApUS JAaHHON NIPEIMETHON 00J1acTH;

— OCO3HaHHEC PpaMOK I/I3y‘{aeM0ﬁ HpeI[MeTHOﬁ O6J'IaCTI/I, OrpaHUYCHHOCTH MCTOAOB W HHCTPYMCHTOB,

TUIAYHBIX CBSI3EH C HCKOTOPBIMHU JPYIrUMHU 00JIacTSIMHU 3HAHUS.

P C3YyJIbTAThI yrnyﬁneﬂﬂoro YPOBHA OpPUCHTHUPOBAHBI Ha  IIOJIYUYCHUC KOMIIETEHTHOCTEH  IIJIA
HOCHGHYIOH.ICIZ HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTU KAaK B paMKax JTaHHOM HpeZLMCTHOﬁ O6J13.CTI/I, TaK U B

CMEXHBIX ¢ Hell o0sacTsax. DTa rpymnna pe3yJbTaToB MpeArnoaraer:

— OBJIAJICHUC KIIFOYCBBIMU MMOHATUAMH U 3daKOHOMEPHOCTAMH, Had KOTOPBIX CTPOUTCA NaHHAA MPECAMCTHAA
06J'IaCTB, pacrmo3HaBaHUC COOTBETCTBYHOIIMUX WM  IIPU3HAKOB H BSaHMOCBﬂSGﬁ, CIIOCOOHOCTD
ACMOHCTPUPOBATL PA3JIMYHBIC MMOAXOJAblI K H3YYCHHIO SIBJICHHfI, XAPaKTCPHBIX  IJIA H3y‘Ia€MOﬁ

npeIMeTHON 00macTu;

— YMCHHE pC€IIATh KaK HCKOTOPLIC MPAKTUUCCKHUE, TAK U OCHOBHBIC TCOPCTUUCCKUE 3aa4U, XapaKTCPHBIC

JUISL KCTIOJIB30BAHUS METOJIOB M MHCTPYMEHTapus JaHHOW MpeIMeTHOM 00acTy;

— HaJIM4uc HpeZ[CTaBJ'IeHI/Iﬁ 0 JaHHOM HpeHMCTHOﬁ 00J1acTH Kak LICJIOCTHOM TCOpUHU (COBOKYTIHOCTI/I

TEOPHii), 00 OCHOBHBIX CBSI3SX C MHBIMU CMEXHBIMH 00JIACTSIMU 3HAHUM.



B pe3yabrare m3ydyeHusi y4yeOHOro mpeamera «XMMHsSD>) Ha YPOBHE CpeaHero ooumero
o0pa3oBaHus:
BoinyckHUK Ha yriry0JIeHHOM YPOBHE HAYYHTCS:
— packpbIBaTh Ha MPUMEpax poJib XUMHU B (POPMUPOBAHMH COBPEMEHHON HAYYHOW KapTHHBI MHUpa U B
MIPAaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa, B3aUMOCBA3b MEXKIY XUMHUEH MU JPYTMMH €CTECTBEHHBIMU
HayKaMu;
— WUIIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJEHHE M HBOJIIOIUI0O OPraHUYECKONM XUMHUU KaK HAyKd Ha
PA3INYIHBIX UCTOPHUYCCKUX ITAllax €€ PA3BUTHA,
149
— YCTaHABJIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHYECKUX 3JIEMEHTOB U
NepuoANICCKUM HU3MCHCHUCM CBOICTB XHMMHYECKHX DJIIEMEHTOB U HUX COCIII/IHGHI/Iﬁ B COOTBETCTBUH C
IIOJIOKCHUEM XUMHNYCCKUX JJICMCHTOB B H@pHOZ[H‘ICCKOfI CHUCTEME,
— aHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEUIECTB, IPUMEHSS MOJIOKEHUSI OCHOBHBIX XUMHYECKUX
TEOPHIl: XUMHUYECKOTO CTPOCHHUS OpraHmyeckux coeauHeHuid A.M. bByrtnepoBa, cTpoeHus aroma,
XUMHYECKOH CBA3H, 3JICKTpOJIPITH‘-IGCKOI>i JUCCOUAIIU KUCIIOT U OCHOBaHHﬁ; YCTaHaBJIMBATb MPHUYHUHHO-
CJICACTBCHHBIC CBA3U MCIKAY CBOMCTBaMH BCIICCTBA U €TO COCTAaBOM U CTPOCHHUCM;
— NPUMEHATh IPABUJIA CUCTEMATUUYECKON MEXIYHApOJAHOW HOMEHKIIATYPhl KaK CPEJCTBA pa3jInyeHUs U
UACHTU(DUKAIIMY BEIIECTB MO UX COCTaBY U CTPOCHHIO;
— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE ()OPMYIIbI HEOPraHMYECKUX M OPraHMYeCKHUX BEIEeCTB Kak
HOCHTENEH HH(i)OpMaIII/II/I O CTPpOCHHUH BCUICCTBA, €TO CBOMCTBax M MPUHAJICIKHOCTU K OIPCACIICHHOMY
KJIACCY COECTMHECHUM;
— OOBSICHATH TPHUPOAY M CHOCOOBI OO0pa30BaHMS XHUMHUECKON CBSI3U: KOBAJICHTHOW (TIOJSPHOM,
HETOJISIPHOM ), MIOHHOHN, METAITTNYECKON, BOJJOPOIHOM — € IIENIbI0 OMpeeNieHUs XUMUYECKOM aKTUBHOCTH
BEIIECTB;
— XapaKTCpHU30BaTh (1)I/IBI/I‘~IGCKI/I€ CBOMCTBA HCOPraHMYCCKUX U OPraHNYCCKUX BCHICCTB U YCTAHABJIMWBATH
3aBUCHUMOCTH (PU3MUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIMUYECKON PEIIeTKY;
— XapakTepu3OBaThb 3aKOHOMEPHOCTM B HW3MEHEHUM XUMHUYECKHX CBOMCTB MPOCTBIX BEILECTB,
BOOOPOJHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB,
— NPUBOAUTH NMPHUMEPHl XMMHYECKUX PEAKIUM, PAaCKPBIBAOIIMX XapaKTEpHblE XWMHUYECKHE CBOMCTBA
HEOPraHMYECKUX U OPraHMYECKHX BEIECTB HW3YYECHHBIX KJIACCOB C IENbI0 HMX HJISHTHPUKALUU U
00BsICHEHUS 00JTaCTH IPUMEHEHUS;
— ONpEACIATh MEXaHU3M PCAKIIUKU B 3aBUCHUMOCTH OT YCJ'IOBI/II\/’I MMPOBCACHUA PCAKIIMKU U ITPOTHO3UPOBATH
BO3MOXHOCTb HNPOTECKAHUA XUMHYCCKUX peaKHI/Iﬁ Ha OCHOBE THIIa XUMHYECKOHM CBSI3M W aKTUBHOCTU

PCarcHTOB;
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— YCTaHaBIUBAaTh 3aBUCHMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHMX COCTUHEHUH OT XapakTepa
B3alMHOI'O BJIMSHHUS aTOMOB B MOJIEKYJIaX € LEJIbIO POTHO3UPOBAHUS TPOJYKTOB PEAKIIUY;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklUy U CMELICHUs XMMUYECKOI'O paBHOBECHUS
OT pa3jIMyHbIX (AKTOPOB C IEIbI0 OMNPEAETICHHUS ONTHUMAIbHBIX YCIOBUI HPOTEKaHHUS XUMHUYECKUX
IIPOLIECCOB;

— YCTaHaBJIMBaTh F€HETHUUYECKYIO CBSI3b MEXKY KJIaCCaMU HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB IS
000OCHOBaHHS MPUHIUNHAIBHOM BO3MOYKHOCTHU IIOJIyYE€HHS HEOPraHMYECKMX W  OpraHM4ecKHX
COEJMHEHUH 3alaHHOI0 COCTAaBa U CTPOEHUS;

— HoJa0MpaTh peareHThbl, YCIOBHMS M ONPEAENATh MHPOIYKTHl pPEaKUui, MO3BOJIAIOLIMX PEaIU30BaTh
71a00paTOPHBIE U MPOMBIIIJIEHHBIE CIIOCOOBI MOTY4YEHHUs BaXKHEWIIUX HEOPraHUYECKUX M OPraHUYECKUX
BEIIIECTB;

— ONpeAeNATh XapaKkTep Cpeibl B pe3ysbTaTe TMAPOIN3a HEOPTaHMYECKUX M OPraHUYECKUX BEILECTB U
IPUBOAUTH IPUMEPHI THAPOIIN3a BEIIECTB B TOBCEJHEBHOM )KU3HU YeNlOBEeKa, OMOJIOrMYECKUX 0OMEHHBIX
npoueccax U IPOMBIIUIEHHOCTH;

— NPUBOAUTH IPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM B MHPUPOJE, MPOU3BOJICTBEHHBIX
npolieccax U )KU3HEAEITeIbHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTHUYECKOE HCIOJIb30BAHUE HEOPraHMYECKUX W OPraHMYECKHUX BEIIECTB M HX
peakuuii B IpOMBILUIEHHOCTH U OBITY;

— BBIIOJHATH XUMHUYECKUH OSKCIEPUMEHT IO pACHO3HABaHUIO U IOJIyYEHUIO HEOPraHWYECKUX M
OpPraHMYECKHUX BEIIECTB, OTHOCSLIMXCA K pAa3JIMYHbIM KjaccaM COEJUHEHUH, B COOTBETCTBHM C
OpaBWiIaMd M TpHeMaMu Oe30macHoi paboThl € XUMHUYECKMMH BeELIeCTBAaMH M J1a0OpaTOPHBIM
000pyI0BaHUEM;

— TPOBOJUTH pacyeTbl HAa OCHOBE XUMHUYECKUX (OpPMYN U ypaBHEHHUH pEaKIHMi: HaxOXKIACHHE
MOJIEKYJISIPHOW (POPMYJIBI OPraHUYECKOTo BEIIECTBA M0 €ro MJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB, WM 110 MPOAYKTaM CrOpaHUs; pacueThl MacCOBOM J0JIM (Macchl) XMMHUYECKOTO
COEIMHEHHS B CMECH; pPacyeThl Macchl (00beMa, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEaKIUH, ECIIA OJHO
U3 BEUIECTB JaHO B M30bITKE (MMEET NMPHUMECH); pacyeTbl MaccOBOM WM OOBEMHOM OJM BBIXOJA
IPOAYKTa PEAKIHUU OT TEOPETHUYECKH BO3MOKHOTO; PAacdeThl TEIJIOBOro 3(Qekra peakuuu; pacyeTbl
00BEMHBIX OTHOIIEHWH Ta30B NpPU XMMUYECKHUX pEaKLUAX; pacueTbl Macchl (oObema, KOJIMYecTBa
BEILIECTBA) MPOJYKTA PEAKIIMHU, €CIIM OJJTHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
JI0JIe PAaCTBOPEHHOT'O BEILIECTBA;

— HCIIOJIB30BaTh METO/Ibl HAYYHOT'O MO3HAHUS: aHAJIN3, CUHTE3, MOJEINPOBAHNE XUMHUECKUX MTPOLIECCOB
U SIBICHUI — TpU pelIeHUWH Y4yeOHO-HCCIEeIOBaTEeIbCKUX 3aJau IO H3YyYEHHIO CBOMCTB, CHOCOOOB
MOJTyYEHUS ¥ paclio3HaBaHUSI OPTaHUYECKUX BEILECTB;

— BIIQJIeTh IpaBWJIaMu Oe30MacHOro oOpalleHusi ¢ €IKUMH, FOPIOYMMH U TOKCHYHBIMU BEIlECTBAMH,

CpeICcTBaMU OBITOBOW XHMHUU;



— OCYIIECTBJISATh MOWCK XMUMHYECKON HMH(OpPMALMU TO HA3BAHUSAM, WUIACHTH(PHKATOpPAM, CTPYKTYpPHBIM
dbopMyaM BEIIeCTB;
— KPUTUYECKH OLCHMBATh W HMHTEPIPETUPOBATh XHUMHUYECKYI0 WH(POPMAILUIO, COACPKANIYIOCS B
COOOIICHUSAX CPEACTB MaccoBoi mHpopMamnuu, pecypcax MHTepHeTa, HaydyHO-TOMYISPHBIX CTaThsIX C
TOYKH 3pPEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B MEJSIX BBISBICHUS OIIMOOYHBIX CYXICHHUHA H
dbopMupoBaHUs COOCTBEHHOU MO3UIINY;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXIy (akTaMH W TEOPHEH, MPUYMHOW W CIICJCTBHEM IPU aHAIHN3E
POOJEMHBIX CUTYalluid 1 000CHOBAaHMH TPUHUMAECMBIX PEHICHUH Ha OCHOBE XMMHYECKHX 3HAHHIA;
— TMPEICTaBIATh IyTH peIIeHUS TJIOOANBHBIX MpOOJieM, CTOSMIMX TMepe]] 4YeJOBEYECTBOM, U
MEPCIICKTUBHBIX HAMPABICHUN Pa3BUTHS XHUMHUYECKUX TEXHOJOTHUH, B TOM YHCIEC TEXHOJOTHMA
COBPEMEHHBIX MAaTEPHUAJIOB C Pa3NUYHON (DYHKIMOHAIHLHOCTHIO, BO30OHOBIISIEMbIX WCTOYHUKOB CHIPbS,
nepepabdOTKU ¥ YTHIIU3AIMH TPOMBIILICHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK Ha YrJjy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCS:
— ¢hopmynuposams yenb uUccre008anus, 6bl08ULAMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX 6eujecms HA OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAMb 6
Xumuseckue peakyuu, o xapakmepe u npoOyKmax paziuyHulx XUMUYECKUX peakyuil,
— CamMoCmosimenbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL ¢ COONI00eHUeM Npasui
bezonacholl pabomsl ¢ ewjecmeamu u 1a60paAmMopHuIM 000pYO0saHUEM,
— UHMEPNpemupo8ams OaHHble 0 COCMABe U CMPOEHUU 8eUecms, NOLYYEHHbLE C NOMOWbIO COBPEMEHHBIX
PuU3UKO-XUMUYECKUX MEMOO08,
— OnuUCKLIBAMb COCMOsHUE JJIeKMPOHA 8 AMOMe HA OCHO8E COBPEMEHHBIX KEAHMOB0-MEXAHUUECKUX
NPeoOCmasieHuti 0 CmpoeHuy amoma 0iisi 00bACHEeHUs Pe3yibmamos CHeKMpaibHO20 AHAIU3A BEUeCs;
— XApaxkmepuzo8ams poib A30MOCOOEPHCAWUX 2eMEPOYUKTUYECKUX COCOUHEHUN] U HYKIEUHOBbIX KUCTOM
KAK 8ANCHEUWUX OUONOSUYECKU AKMUBHBIX 8EUeCms;
—  NPOCHO3UPOBAMb  BO3MONCHOCHbL  NPOMEKAHUSL  OKUCTUMENbHO-60CCIMAHOBUMENbHbIX — PeaKyull,
JleAHCauUx 8 OCHO8e NPUPOOHLIX U NPOUZBOOCNBEHHBIX NPOYECCOB.

Conepxanue yueOHoro npeamera « XumMus» (yriry0JieHHbIH YPOBEHbD)
Yri1y0/1eHHBIH YPOBEHb
OCHOBBI OPraHUYeCKOH XUMHHU

[losiBneHne M pa3BUTHE OPraHMYECKOM XMMHUHM Kak Haykd. IIpenMer opranudeckoil xumuu. Mecto u
3HAQYEHHE OPraHMYECKOM XMMHHM B CHCTEME €CTECTBEHHBIX HayK. B3anMOCBA3b HEOPraHWYECKHX U

OpTraHUYCCKUX BCIICCTB.

XUMHUYECKOE CTPOCHHE KaK MOPANOK COCIWHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HMX BAJIEHTHOCTH.
OCHOBHBIE TIOJOKEHUSI TEOPUH XHUMHYECKOTO CTPOCHHUSI OpraHudeckux coenuHenuit A.M. Byrneposa.

anepoz[HLIﬁ CKCJICT OpFaHquCKOﬁ MOJICKYJIBI. KpaTHOCTB XUMHUYECKON CBS3U. 3aBUCHMOCTH CBOWMCTB



BEIIECTB OT XMMHYECKOTO CTPOCHHUs MoyieKynl. M3omepus u m3omepsl. [lonsatue o ¢GyHKIMOHATHHON
rpynme. [IpyHIMNB KIaccu(uKauyl OpraHUYeCKHX COeAWHEHHH. MexayHapoJHas HOMEHKJIAaTypa |

[810)70500050000¢ 06p330BaHI/I${ Ha3BaHHI OpPraHUYCCKHX COG,Z[HHCHHI;'I.

Knaccudukanus u 0coOEHHOCTH OpraHMYecKuX peakuuil. Peakiumonnble neHTpbl. IlepBoHayanbHbIC
MOHATHUSA O TUIIAX U MEXaHU3MaX OPraHMYECKUX peakuuil. [ OMOIUTUYECKHUI U IeTEPOIUTUYECKUNA pa3phIB
KOBaJCHTHON XUMHUYECKOH cBsi3u. CBOOOJHOPAIUKAIIbHBIN U MOHHBIA MeXaHu3Mbl peakiuu. [lonstue o

HyKJIeo]uiIe u daeKTpoduIe.

AJKaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI MeTaHa. SP3-rubpuausanus opouranei
aToMoOB yriepoja. I'omonoruueckuil psa u odmas Gopmyna ankaHoB. CucreMaTHueckass HOMEHKIJIATypa
QIKaHOB M pagukanoB. M3omepus yraeponHoro ckenera. @Pusnmyeckue CBONCTBA  AJKaHOB.
3aKOHOMEPHOCTH U3MEHEHUsI (PU3UYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHNUE,
JNETHJPUPOBAHUE, TEPMHUUYECKOE PA3JI0KEHUE, KPEKUHI KaK CIOCOOBI TMOJYYEHUS BaKHEHIIMX
COEJMHEHUI B OpraHMYecKOM cuHTe3e. ['opeHue ajJkaHOB KakK OJUH M3 OCHOBHBIX MCTOYHUKOB TEIlja B
IOPOMBIIIJICHHOCTH W ObITy. M3oMepu3anus Kak crnoco0 MOJIy4eHUs BBICOKOCOPTHOIO OEH3MHA.
Mexanu3m peaknuu CBOOOJHOpaAuKaibHOro 3amemieHus. llomyuenue ankanoB. Peakumst Bropua.

HaxoxneHnue B npupoie ¥ IPUMEHEHNE aJIKaHOB.

[Muknoankanel. CTpoeHre MoJIeKyn HuKiIoankaHoB. Ob6mas ¢opmyna nukioankanoB. HomeHkiarypa
LUKJIOAJIKaHOB. 30Meprs LMKIIOAJIKaHOB: YIJIEPOJHOTO CKEJIEeTa, MEXKKIAcCoBasi, IPOCTPaHCTBEHHAs
(yuc-mpanc-nzomepusi). Crenmduka CBONCTB IMKIOATKAHOB C MajbiM pa3MepoM IHKIa. Peakuuun

MMPUCOCAUHCHUS U PAJUKAIIBHOI'O 3aMCIICHUA.

AnKeHBI. DIEKTPOHHOE H TIPOCTPAHCTBEHHOE CTPOGHHE MOJEKYIbl OTHIEHA. SP>-THOpHIM3aIus
opOuTanell aTOMOB yriepoaa. ©- U T-CBA3U. ['oMosornueckuid psa u obmas ¢gopmyia aJKeHOB.
Howmenxnatypa ankeHoB. lM3omepus ajKeHOB: YIJIEPOJHOTO CKENETa, IOJIOKEHUS KpaTHOM CBS3H,
IpOCTpaHCTBEHHas (yuc-mpanc-u30Mepus), MexkiaccoBasi. duU3nuecKkue CBOWCTBA alkeHOB. Peakiuu
MEKTPO(UIBHOTO NPUCOEAMHEHUS KaK CIoco0 TMOJdy4deHHs (PYHKIMOHAIBHBIX MPOM3BOJHBIX
yrieBogoponoB. IlpaBmio MapkoBHUKOBA, €ro 3JI€KTPOHHOE OOOCHOBaHME. Peakiuu OKUCIICHHS |
nosmMepusanuu. llommdTineH Kak KPYNHOTOHHAKHBIM  IPOAYKT XHMHYECKOTO IPOM3BOJCTBA.
[TpomblinieHHble W Ja0opaTOpHblEe CHOCOOBI TMOJY4YEHHUs alkeHOB. [Ipasuno 3aiiyesa. llpumeHnenue

AJIKCHOB.

Ankanuensl. Knaccudukamus aqkaarueHOB IO B3aUMHOMY PACTIONIOKEHUIO KPAaTHBIX CBS3€H B MOJIEKYJIE.
Oco0eHHOCTH DIIEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOEHHUS COMPsDKEHHBIX ankajaueHoB. OOmas
dopmyna ankagueHoB. HoMmeHkaTypa U m3oMmepus ankaaueHoB. DHU3MYECKHe CBOWCTBA aJlKaJMEHOB.
XWMHUYECKHUE CBOMCTBA QJIKAAUEHOB: PEAKIUU TPHUCOCTWHEHUS (THIPUPOBAHHUE, TAJIOTCHUPOBAHHE),

ropeauss u noiaumepusauuu. Bxiag C.B.JleGegeBa B moiyyeHHME CHHTETUYECKOTO KaydyKa.



Bynkanusanus kayuyka. Pesuna. MuorooOpasue BHAOB CHHTETHMYECKHX KaydyKOB, MX CBOWCTBa M

npuMmeHeHue. [lonyyeHue ankagueHosB.

AJNKUHBI. OJJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJNbl aleTHiIeHa. SP-THOpUAn3aIus
opOuTaneii atomMoB yriepona. ['omomormueckuid psim u obmas dopmyna ankuHoB. HomeHkmarypa.
W3oMepust: yriiepoJHOro CKejera, MOJO0KEHUSI KpaTHOM CBsA3M, MeXKiaccoBas. PU3NYECKUE CBOWCTBA
ANKUHOB. XMMHUUYECKHE CBOMCTBA AJIKUHOB: PEaKIMH MPUCOCTUHEHUS KaK CIIOCcO0 MOTydyeHus MOJIMMEPOB
U JIpyrUX TOJIE3HBIX NPOAYKTOB. Peakyuu 3amewenusi. [opeHHe aleTUIEHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBapKU M Pe3Ku MeTauioB. [lomydeHue areTwieHa MUPOIU30M

MCTaHa U Kap6I/I,HHBIM MCTOA0M. HpI/IMeHeHI/Ie alcTUJICHA.

Apensl. Hcmopusa omxpoimus Oenzona. COBpeMEHHbIE MpPEJICTaBICHHUs 00 JIIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpOEHHH OeH3oma. lM3oMepus M HOMEHKJIarypa roMmosioroB Oensoina. OOmias
dopmyna apeHoB. Dusuueckwe CcBoHCTBAa OcH307a. XHWMHYSCKHE CBOWCTBA OCH30JIa: pPEaKIUU
ANEKTPOUIBHOTO 3aMelIeHUs (HUTPOBaHHE, TaJOreHUPOBAHUE) KaK CIHOCOO MONYyYeHUS XUMHUYECKHX
CPEICTB 3alllUThl PACTEHUMU; MPUCOETUHEHUS (THAPUPOBAHUE, TaIOTEHUPOBAHKE) KaK JI0KA3aTeIbCTBO
HeTpeIeNbHOTO XapakTepa Oensona. Peakuus ropenns. [lomyuenune 6enzona. OcobeHnocmu Xumuueckux
ceolicme moayona. B3auMHOe BIMSHHE aTOMOB B MOJIEKyle Toxyoda. OpuenmayuonHvlie 3¢hgexmuol

3amecmumernei. llpumMenenue romonoros 0eH3oia.

Cruptel.  Knmaccudukanus, HOMEHKIATypa cOupToB. ['omoiormueckuii psag u  obmas ¢dopmyna
IpelieNbHBIX OJHOATOMHBIX CHUPTOB. M3omepus. ®usnyeckue CBOMCTBA MpeAENbHBIX OJHOATOMHBIX
cnupToB. BomopoaHas cBA3b MEXIy MOJIEKYJIaMH M €€ BIMSHHE Ha (U3MYEeCKHe CBOICTBA CIUPTOB.
XUMHUECKHE CBOMCTBA: B3aUMOJEMCTBUE C HATPUEM KakK CIOCOO YCTAHOBJIGHHMS  HAJIMUYUS
TUAPOKCOTPYIIBI, C TaJOT€HOBOJOPOJAaMH Kak Ccrnoco0 TOJydeHHs pacTBOpPHUTENEH, BHYTpPHU- U
MEXMOJIEKYyJIsipHas Aeruaparanus. Peakuus ropeHusi: CHUpTbl Kak TomiauBo. l[lodydeHue srtaHoia:
peakuus OpoKeHHMs TJIIOKO3bl, TUApaTalMs dTUIeHa. [IpuMeHeHHMe MeTaHONa M 3TaHOIA.
DU3NOIOTUYECKOE JEHCTBUE METAHOJIA U 3TAHOJIa HA OPTaHU3M YEJIOBEKA. DTUJICHIJIMKOJIb U TJIMLEPUH
KaK TNpeACTaBUTEIM IpeAeIbHbIX MHOIOATOMHBIX CHUPTOB. KauecTBeHHas peakiusi HA MHOTOATOMHbIE
COUPTBI M €€ MPUMEHEHHE JUIs paclo3HaBaHMs TJIMIEpUHA B COCTaB€ KOCMETHYECKHX CpPEJNICTB.

HpaKTI/I‘-ICCKOG MPUMCHCHUC STUJICHTIIMKOJIA U TTIMLCPHUHA.

®enoin. Ctpoenne Mosekyabl (eHona. B3ammHoe BimsiHME aTOMOB B MoJiekyie ¢deHona. dusndeckue
cBoiicTBa ¢eHonma. XUMHYECKHE CBOWCTBAa (peakUuu C HaTpPUEM, THAPOKCUAOM HaTpus, OpoOMOM).

[Tonyuenue penona. Ilpumenenue genona.

Anpaeruabl U KeToHbl. Knaccudukanus aabaeruioB U KeToHOB. CTpoeHHe NpelesibHBIX allbJerHI0B.
DONEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE KapOOHWJIBbHOW rpynmbl. ['oMonornueckuil psa, oOmas

(bopMyﬂa, HOMCHKIJIaTypa U H30MCpUA NPCACIIbHBIX aJIbACTUIOB. dusznyeckue CBOMCTBA MNpEaACIIbHBIX



aJNpJEruI0B. XMMHUYECKUE CBOMCTBA NMPEAENBHBIX aJbJCTUI0B: THAPUPOBAHUE; KAYECTBEHHBIE PEaKLUU
HAa KapOOHWIIBHYIO TpymHmy (peakiusi «CepeOpsHOro 3epKayia», B3aUMOACHCTBHE C THAPOKCHIOM
memu (1)) u ux nmpuMeHeHue aJsi OOHAPYKEHHS MPEICTbHBIX aJbJCTHIOB B MPOMBIIIJICHHBIX CTOYHBIX
Bojax. [lomydyeHue mpenenbHBIX ajbJECTHUAOB: OKHCIEHHWE CIHMPTOB, TUApaTals aleTuieHa (peakuus
Kydepora). TokcuuHOCTh anmpaeruaoB. llpuMeHeHue Qopmaibaernia M aneTanbIeruaa. AIETOH Kak
npeacTaBuTellb KeTOHOB. CTpoeHHe MoOJeKynbl aneToHa. OcoOEHHOCTH peakUWU OKHCICHHS aleTOHa.

[IpuMeHeHue aneToHa.

Kapbonosbie kucnotel. Kinaccudukaus 1 HOMEHKIATypa KapOOHOBBIX KUCIOT. CTpoeHHe MpeebHbIX
OJIHOOCHOBHBIX KApOOHOBBIX KHUCIIOT. DJCKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIHLHOU
rpynnbl. ['omonornyeckuit psin u obmas ¢popMyna mpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Ou3nyecKkue CBOMCTBA MpPEAENbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XUMHYECKHE CBOWCTBA
NpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHCIIOT (peaKHI/II/I C MfETalilaMH, OCHOBHBIMH OKCHIaMH,
OCHOBAaHHUSIMHU U COJI?IMI/I) KaK IOATBCPKACHHUEC CXOACTBA C HCOPraHMYCCKUMHU KHCJIOTAMH. PeaKHI/ISI
stepudukani U ee oOpaTUMOCTh. BnusHue 3amecTHTeNneil B YIJIEBOJOPOJHOM paJvKale Ha CHUITY
KapOOHOBBIX KHCIOT. OCOOEHHOCTM XHUMHUYECKHUX CBOMCTB MypaBbUHON KHCHIOTHL. [lonydenue
MNpeaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT: OKHUCJICHUC AJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB,
anpAeruoB. Baxueiiue npenctaBuTend KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCYCHas M OCH30MHas.
Boiclie mpenenbHble U HempeAeNnbHble  KapOOHOBBIE  KUCHOTBHL. — Onmuueckas — uUzomepusi.

Acummempuueckuii amom yenepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Crnoxuble 2¢upsl U xKupbl. CTpOEHUE W HOMEHKIIATYpa CIOXKHBIX 3(pupoB. MexXKiiaccoBasi H30Mepusi ¢
KapOOHOBbIMU ~ KHcioTaMH. CrocoObl MOJMy4eHHs CIHOXKHBIX 3¢upoB. OOpaTUMOCTh  peakIUH
srepudukanyu. [IpuMeneHme cioxHbIX A3PUPOB B MUIIEBOIH U nap(roMepHON MPOMBIIIIEHHOCTH. JKupbl
KaK CJIOKHbIE 3(UpPBI INIHIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTeNbHbBIE U JKUBOTHBIE XKUPBI, UX
cocraB. duznueckne CBOWCTBA >KUPOB. XHMMHUYECKHE CBOMCTBA >KUPOB: THIPUPOBAHME, OKHCIICHUE.
['maponu3 Ui OMbUIEHHE )KUPOB KaK CIIOCOO MPOMBIIIIIEHHOTO MOTYYEeHHUs COJIeH BBICIINX KapOOHOBBIX

KHUCJIOT. HpI/IMeHeHI/Ie JKHUPOB. MbL14 KaK COJH BBICIINX Kap6OHOBI>IX KHCI0T. Morole CBOMCTBa MbliIa.

VYrnesoabl. Knaccudpukanus yriaeBonoB. duznueckue CBOMCTBA U HAXOXKICHHE YIJIEBOJOB B MPUPOJE.
['moko3a Kak anbAerugocnupT. XHUMHUYECKHE CBOWCTBA TIIOKO3BL ayuiupoganue, aiKuluposauue,
CIHMPTOBOE U MOJIOYHOKHCIIOE OpoXkeHHe. DKCIepUMEHTaIbHbIE T0Ka3aTeIbCTBA HAIMYMS aJIbJIETUIHON U
CHUPTOBBIX TPyII B ritoko3e. llomydeHue rioko3bl. @Ppykmosza Kaxk uszomep 2nokoswl. Puboza u
Oe3okcupubo3za. Baxuelimue aucaxapuasl (caxaposa, 1aKkmosd, Maibmo3sa), uX CTpoeHue u (pusndeckue
cBoiicTBa. ['maponu3 caxaposbl, 1akmo3si, maiemossl. Kpaxman W IMeIrono3a Kak OHOJOTHYECKHE
HOJMMEpBl. XUMHUYECKUE CBOWCTBA KpaxMmaiia (THIpoJin3, KaueCTBEHHAs! peaklys ¢ HoA0M Ha KpaxMall u
ee IpHUMEHEHHEe [UIsi OOHapyXeHHs Kpaxmaja B MpPOAYKTaX NHUTaHMs). XHMMHYECKHE CBOMCTBa

LEJUTFOJIO3Bl: TUAPOIM3, OOpa3oBaHHE CIOXKHBIX 3(upoB. I[IpumeHeHne u Ouosorudeckas poib



yrineBofoB. OKHUCIEHHE YIIIEBOJOB — MCTOYHHUK DSHEPrUM JKUBBIX opraHu3moB. I[lonsatue o6

HNCKYCCTBCHHBIX BOJIOKHAX Ha IIPUMCPEC allCTaTHOI'O BOJIOKHA.

I/I,I[GHTI/I(bI/IKaI_II/Iﬂ OpraHN4Y€CKUX COGI[PIHCHHﬁ. I'enetnyeckas CBS3b MCXKIY KlacCaMH OpPraHUYCCKHX

COEIMHEHMI.

Awmunbl.  IlepBuuHble, BTOpUYHBIE, TpeTHYHble aMHUHbL. Kilaccupukanus aMHUHOB 1O THILY
YIJIEBOAOPOAHOIO pajuKajga W YUCIy aMUHOTPYIMI B MoOJeKyje. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE IPEAEIbHBIX aMMHOB. DU3NUECKEe CBOMCTBA aMUHOB. AMMHBI KaK OpraHU4eCKHE OCHOBAHUS:
peakuuu ¢ BOJOMH, KucioTamu. Peakuusi ropeHusl. AHWIMH KaK NIPEACTaBUTEIb ApOMATUYECKUX aMUHOB.
Crpoenue anmnuHa. IlpuumHbl ocnaGieHuss OCHOBHBIX CBOMCTB aHMJIMHA B CPAaBHEHMM C aMHUHAMHU
IpPEJeNbHOro psajga. XMMHUYECKHE CBOWMCTBA aHWIMHA: B3aMMOJEHCTBHE C KHMCIOTaMH, OpPOMHON BOJIOH,
okucieHue. [lonydyeHne aMHHOB aJKUIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHHEM HHUTPOIIPOU3BOJIHBIX
yraeBonopoaoB. Peakuust 3unuHa. IlpuMeHnenue amuHOB B (hapMalleBTUUECKON MPOMBIIUIEHHOCTH.

Anunun kax Cblpbe ons np0u36odcm6a AHUJIUHOBbIX Kpacumeﬂed. Cunmeswl Ha OCHO8e AHUNIUNA.

AmuHokuciotel u 6enku. CocraB n HoMeHkiatypa. CTpoeHHME aMHUHOKHUCIOT. ['oMoioruueckuil psij
IpeleNbHBIX aMUHOKHUCIOT. M30Mmepus npedenvhvix amunokuciom. OU3ndecKrue CBOMCTBA MpeAesIbHbIX
AMHHOKHUCIIOT. AMMHOKHCIOTBI Kak aM(OTepHble opraHudeckue coenuHeHus. CHHTE3 IENTHIOB.
[lentunnas cBs3b. buonoruueckoe 3HaueHHe a-aMUHOKHUCIOT. OOnacTH NMpUMEHEHHs aMHUHOKHCIOT.
benku kak npuponnbie Ouononumepsl. CoctaB M cTpoeHHE O€NKOB. OCHOBHbIE AMUHOKUCIOMYL,
obpazytowue denxku. XUMAYECKAE CBOMCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIC (I[BETHHIC)
peakuuu Ha Oenku. I[IpeBpamieHus: OenkoB MUINKM B opraHusMme. buonornueckue ¢QyHKIHUU OENKOB.

,ZZOCWZM.WCQHM}I 6 USYYECHUU CMPOEHUA U Cunmesa benxos.

Azomcoodepocawyue 2emepoyuxnuyeckue coeourenus. Iluppon u nupuoun: s1eKmpoHHOe CmpoeHue,
apomamuyeckuil xapakmep, pasiuyue 6 NPOoAEIeHUU OCHOBHbIX ceolicms. Hykneunogvie Kuciomol:
cocmas u cmpoenue. Cmpoenue nyknreomuoos. Cocmae nykneunoswvix xuciom ([JHK, PHK). Ponv

HYKJIEUHOBbIX KUucjiom 6 HCUBHEDESAMENbHOCTU OpP2AHU3MOB.

BricokoMonekynsipable coequHEHHsl. OCHOBHBIE TOHATUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI:
MOHOMEp, IOJIMMEP, CTPYKTYpHOE 3BEHO, CTENEHb NoiauMepusanuu. Kiaccupukanuss MoJmMepos.
OcHoBHbIE CMOCOOBI MMOJYYEHHUsI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: peakluyd MOoJUMEpHU3aluu U
nojJukoHAeHcauuu. CTpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHHUS
MoJeKyll. TepMoIuIacCTU4HbIE U TEPMOPEAKTUBHBIE MOIUMEpPBL. [Ipogodswue opeanuyeckue nOIUMEDDL.
Komnosumnvie ~ mamepuanvi.  Ilepcnekmugvl ~ UCNONb306AHUA ~ KOMNO3UMHLIX — MAMeEPUaos.
Knaccudpukanus BosokoH. CuHTeTndyeckue BojokHa. [lonmmddupHble M MOIMaMUIHBIE BOJIOKHA, HMX
cTpoeHue, cBoiicTBa. IIpakTnueckoe ncnonab3oBaHUEe BOJOKOH. Cunmemuueckue NAeHKU. U30AAYUs Ol

npoB8o00s8, MemoOpanvl OJisi ONpecHeHus 600bl, 3aAUujUMHble NIeHKU OJi A8MOoMOoOuLel, niacmvipu,



xupypcuuecKkue noeAa3Ku. Hosvie mexnonoeuu oanvhetiuie2o COBEPULEHCMBOBAHUA  NOJTUMEPHBIX
mamepuaios.

TeopeaneCKue OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHas MOJIeb CTpoeHHs aToma. Jlyanusm asiektpoHa. Keanmossie uucaa.
Pacnipenenenue 35eKTPOHOB MO SHEPTETUUECKUM YPOBHSAM B COOTBETCTBHU C NMPUHILIUIIOM HAUMEHbIIEH
sHepruu, npasuioM XyHaa ¥ npuHuunom Ilaynn. OcoOEHHOCTH CTPOEHHS IHEPreTUYECKUX YPOBHEU
aToMOB d-371eMEeHTOB. DIIeKTpoHHAs KOHPUrypanus aroma. Kinaccuduxaryss XuMHUIeCKUX 3JIEMEHTOB (S-,
p-, d-anementsi). OCHOBHOE U BO30YKICHHBIC COCTOSHHMSI aTOMOB. BaJIeHTHBIC 3JCKTPOHBI.
Ilepuonnueckas cucrema xumuueckux anemeHToB J[.M. MenneneeBa. @DU3MYECKUH  CMBICH
Ilepuonuueckoro 3akonHa JI.M. MenneneeBa. IIpuumHbl M 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
3JIEMEHTOB M MX COEJUHEHUH IO MepuojaM U rpynnamM. MHpOBO33pEHUYECKOE M HAydyHOE 3HAYEHUE
[Tepuonnueckoro 3akona JI.W. MenneneeBa. [Ilpoenoszvr JI.U. Menoeneesa. Omkpvimue HOBbIX

XUMUHYECKUX DTIEMEHMOB.

ONEKTPOHHAs NPUPOJAa XUMHUYECKOW CBSA3H. OJEKTPOOTPULATENIBHOCTh. KoOBajeHTHas CBA3b, €€
Pa3HOBUIHOCTU W MEXaHU3Mbl oOpa3oBaHMs (OOMEHHBIM M JOHOPHO-AKLENTOpHbIN). oHHas cBs3b.

Meramuuaeckas cBa3b. BogopoanHas cBsizb. MedxcmonekynsapHovle 83aumo0eticmaus.

Kpucrannuueckue u amopdHbie BemecTBa. THUIIBI KPUCTANIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAs, METaJNIN4ecKas). 3aBUCHMOCTh (PU3NYECKHUX CBOWMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKOMH
pemetku. Ilpuamnabl MHOTOOOpa3ust BemecTB. COBpeMEHHBIE MPECTABICHHUS O CTPOSHUHM TBEPIbBIX,

KUJKUX U Ta3000pa3HbIX BELIECTB. JKuokue Kpucmainol.

XvMHYecKue peakliuu. I'oMoreHHble U rereporeHHble peakinu. CKOpOCTh peakliy, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (AKTOPOB: MPUPOJIbl PEArMpPYyIOIIMX BELIECTB, KOHUEHTPALlUU pearupyrouux BeUIeCTB,
temneparypsl (npaBwio Bant-I'odda), mmomaan peakunoHHON MOBEpXHOCTH, HATMYUS KaTalu3aTopa.
OHeprus akTUBAUUU. Axmueuposeannvli xomniaekc. KaranusaTopel U KaTanu3. Poip kaTain3aTtopoB B

IPUPOJIE U MPOMBIILIEHHOM ITPOU3BOJICTBE.

Ionamue 06 sumanvnuu u sumponuu. uepeus I'ubdca. 3axon I'ecca u ciaencTBust u3 Hero. TerioBble
3¢ dexTsl XuMuyeckux peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XUMHUYeCKoe
paBHoBecue. (CMelleHHMe XMMHMYECKOIO paBHOBECHS IO/ JACWCTBUEM Ppa3IMYHBIX  (DAaKTOPOB:
KOHIIGHTPAllMM PEareHTOB MWJIM MPOJAYKTOB pPEaKIMM, JaBJeHHUs, TeMmmepaTypbl. Poib cmemieHus

paBHOBECHUSA B TEXHOJIOTHYCCKUX ITPOIECCAX.

Hucnepcusie cucrembl. Koanououwvle cucmemwl. VIcTuHHBIE pacTBOpbl. PacTBOpenue kak ¢(usmko-
xuMuyeckuii npouecc. CriocoObl BbIpaXKeHUs! KOHIEHTPAIMKA PacTBOPOB: MAaCCOBAs J10JI1 PAaCTBOPEHHOTO

BCIICCTBA, MOJNAPHAA U MOJIANIbHAA KORYEeHmMmpayuu. Tump pacmeopa u mumpoeaHue.



Peakuuu B pacTBopax 371eKTposnTOB. KauecTBeHHbIE peakiuy Ha HOHBI B pacTBOpe. KHCI0THO-OCHOBHBIE
B3aUMOJICHCTBUA B pacTBOpax. AMGOTepHOCTb. HonHoe npoussedenue 800bl. Booopoonviii nokasameins
(pH) pacmeopa. I'maponu3 cosiei. 3HaueHUE T'MIPOIHM3a B OMOJIOTMYECKHX OOMEHHBIX Ipoleccax.

HpI/IMeHeHI/Ie THAPOJIM3a B IIPOMBINIJICHHOCTH.

OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH B TPUPOJIE, MPOM3BOACTBEHHBIX IpOIECCaX H
KHU3HENICATSIILHOCTH OPTraHU3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBII NOMEHYUan cpeosl. [Juacpamma
Ilypos. TloBeneHue BEMIECTB B cpefax ¢ pa3HbIM 3HaueHHeM pH. MeTobl 3JIEKTPOHHOTO U 2/1eKMPOHHO-
uonHoeo OanaHca. ['agpBaHMUYECKU 3JIeMEHT. XHMHYECKHE HWCTOUYHUKU ToKa. Cmanoapmubiii
8000p0OHbIIL  21eKkmpo0. CmanOapmHwvlll I1eKMPOOHbIL NOMeHYuanl cucmemvl. Psd cmanoapmubix
NEKMPOOHLIX nomeHyuanos. Hanpaenenue oxuciumenbHO-60CCMAHOBUMENbHBIX peakyull. IICKTPOIU3
pacTBOPOB M pacIuiaBoB cosiedl. [IpakTrueckoe MPUMEHEHHE 3JICKTPOJIM3a JIJIs MOJyYSHHS IICTOYHBIX,
HICJIOYHO3EMENTBHBIX METAIUIOB U amtoMuHUSA. KOppo3us MeTayioB: BUIBI KOPPO3HUH, CIIOCOOBI 3alUTHI
METaJIOB OT KOPPO3HH.

OCHOBBI HEOPraHN4eCKONH XUMHH

O6mas xapaxkrtepuctuka 3aemMeHTOB |A—IllA-rpynn. Oxcuasl ¥ HEpoKCHIbl HATpUsS U Kajusl.
PacnioznaBanne xkatmoHoB HaTpus W Kaius. Coiau HaTpus, Kajius, KajdblUsl M MarHus, UX 3HA4E€HUE B
IPUPOJIE U JKU3HU 4YesoBeKka. JKecmkocmb 60061 u cnocobwvl ee ycmpanenus. Komniekcnvle coeounenus

anomunus. Anomocuruxamat.

Mertamsr IB-VIIB-rpynn (Menp, mmHK, Xpom, mapraner). OcobeHHOocTH cTpoeHHus atoMoB. OOmue
¢usndeckne M XxuMudeckue cpoicTBa. [lomydenue u npumenenue. OKCHIBI UM TUIPOKCHABI 3TUX
METaJUIOB, 3aBUCUMOCTb HUX CBOWCTB OT CTENEHH OKHMCIEHHA »dJeMeHTa. Baxueimue comnu.
OxucnuTenbHBIE CBOWCTBA COJICH XpoMa M MapraHila B BBICHIEH CTENEHH OKHUCIeHUs. Kommniexchvie

coeouHeHUs. xpoma.

OObmas xapakrepuctuka 3nemMeHToB |VA-rpynnsl. CBoiicTBa, nmoinydyeHue U npuMeHenue yrius. CuHTes-
ra3 Kak OCHOBAa COBPEMEHHOW MPOMBIIUIEHHOCTH. AKTUBUPOBAHHBIM Yroiab Kak aJICOpOEHT.
Hanocmpykmypel. Muposvie O0ocmuoicenuss 6 obracmu co30aHUus HAHOMAMEPUANos. DNeKmpoHHOe
cmpoeHue MoeKkyIbl yeapruoeo easza. Ilonyuenue u npumenenue yeapro2o 2aza. buonorndeckoe aeicTeue
yrapHoro raza. KapOuel kanpius, aqroMUHUs U kene3a. KapOoHatel u rugpokapOoHaTsl. Kpyeosopom
yenepooa 6 Hcusou u Hexcusou npupooe. KadecTBeHHas peakius Ha KapOoHaT-wOH. DU3HUYECKUE U
XuMH4Yeckue cBoiictBa kpeMHus. Cunanbl U cuiuuasl. Okenp kpemuus (IV). KpemHueBbie KUCTOTHI U

nux coin. CHIIMKaTHEIS MHHCPAJIbl — OCHOBA 3€MHOM KOpBI.

O6mas xapakTtepuctuka 3neMeHToB VA-rpynnel. Hutpuasl. KauecTBeHHas peakiusi Ha MOH aMMOHHMSL.

A30THasg KHCIIOTa KaK OKHCJINTENb. HI/ITpaTI)I, ux (1)I/ISI/I'-IGCKI/I€ N XUMHYCCKUC CBOﬁCTBa, IMPUMCECHCHUC.



CgoiicTBa, monydyenue u npumeHenue ¢ochopa. @ochun. Docdopusie u nonupocHopHbie KUCIOTHI.

buonorudeckas pons dpocdaros.

O6mas xapaktepucTuka 37eMeHTOB VIA-rpynmel. OcoOble CBOWCTBa KOHIEHTPUPOBAHHOM CEpHOM

KucIoThl. KaduecTBeHHBIC peakuu Ha CyabGUI-, CyIbPUT-, U CyIb(PaT-nOHBI.

O6mas xapaktepuctuka 31eMeHToB VIIA-rpynmnel. OcobenHocTu xumun ¢Gropa. ['agoreHoBogopoasl U
uX noxydenue. ['anoreHoBoI0OpoiHbIE KUCIOTHI U UX coiid. KauecTBeHHbIE peaklMy Ha raJloreHu-MOHBI.

Kucnopoacoaepxamue coequaeHus xiaopa. [[puMeHeHne ratloreHoB ¥ UX BaXKHEUIITNX COCTMHEHUH.
brazcopoonvie eazwvi. [lpumenenue 61a20poo0HbIX 2A308.

3aKOHOM€pHOCTI/I B U3MCHEHHUU CBOICTB IIPOCTBIX BCUICCTB, BOAJOPOJHBIX COCHHHGHHﬁ, BBICHINX OKCHAOB

Y TUJPOKCHUJIOB.
Wnentudukaiys HEOPraHMISCKUX BEIIESCTB M HOHOB.
XuMHA ¥ KU3Hb

Hayunbie Meronmbl mo3HaHWs B XuMud. Vcrounwmku xumudeckoir wuHpopmanuu. I[louck
uH(bOpMallMM MO Ha3BaHUSAM, HJEHTH(PUKATOpaM, CTPYKTYpPHBIM QopmynaM. XHUMHUYECKUN aHAIU3,
CHUHTE3, MOJICIMPOBAaHUE XUMHUYECKHX MPOLECCOB M SBIECHUNA KaK METOAbl HAYYHOTO I103HAHUS.
Mamemamuueckoe mooenuposarue npocmMpaHCmeeHHO20 CMPOEHUs. MONEKYl OP2aAHUYECKUX 6eujecms.
Cospemennbvie puzuko-xumuyecKue memoowvl YCMAHOGIEHUsL COCIABA U CMPYKMYPbl 8eUeCms.

Xumuss u 3p0poBbe. JlekapctBa, (epMeHTBI, BUTAaMHHBI, TOPMOHBI, MHUHEpajbHbIC BOJBI.
[TpobGnemsbl, cBA3aHHbBIE ¢ MPUMEHEHHEM JIEKApCTBEHHBIX IpenapaToB. BpenHble NpUBBIUKUA U (aKTOPHI,
paspylIaroIye 310poBbe (KypeHue, ynorpeOjeHHue ajakorojsi, HapkoMaHus). PalnuoHanbHOE NMUTaHUE.
ITumeBsie no6aBxu. OCHOBBI IUIIEBON XUMUU.

Xumus B MmeauimHe. PazpaboTtka exkapcTB. XUMHUYECKUE CEHCOPHI.

X¥MHYs B NOBCEJHEBHOU XKU3HU. Moronye U 4UCTAIIME CpeacTBa. PeneiieHTsl, HHCEKTULUIBIL.
CpenctBa NUYHOM TMTHMEHBI W KocMeTHKH. [IpaBmiia Ge3omacHoW paboThl C €IKUMH, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMU ObITOBON XUMUHU.

XuMUSL U CeIbCKOE XO035CTBO. MUHepanbHble U opraHudeckue yaoOpeHus. CpeacTBa 3allluThl
pacTeHUN.

XuMuUs B MPOMBINUIEHHOCTH. OOIIue MpeAcTaBleHUs] O MPOMBIIIIEHHBIX CIIOCO0ax MOTy4eHUs
XUMHYECKHX BeIIecTB (Ha MpuMepe MPOU3BOJACTBA aMMHakKa, CcepHOW KucioThl). [IpombinienHas
opranuueckas xumus. Celpbe ISl OpraHM4ecKod MpombliuieHHOCTH. [IpobGiaemMa 0TX010B U MOOOUYHBIX
npoaykToB. Hanbomnee kpymHOTOHHa)KHBIE TPOU3BOJICTBA OPraHUUYECKUX COeMHEHNH. UepHast U BeTHAs
MeTaryprus. CTEKIIO M CUIMKATHAs IPOMBILIUIEHHOCTD.

Xumuss U dHepretuka. [IpupoaHsle MCTOYHMKM YriieBOROpOdOB. I[IpupoaHblii M TOMYTHBII

He(TsIHOW ra3pl, WX cocTaB W Hcrnoiib3oBaHue. CoctaB HepTH M ee mepepadborka. HedrenmpomykTsrl.



OxranoBoe uuciio 6enzuHa. OxpaHa OKpysKalollel cpelsl npu HedrenepepadoTKke U TPAHCIOPTUPOBKE
HEPTENPOAYKTOB. ANbTEPHATUBHBIE HICTOUHUKU SHEPTHH.

Xumus B crpoutensctBe. Llement. beton. [og0op onTHUManbHBIX CTPOUTENBHBIX MAaTEPUAIOB B
MPAKTUYECKOH JESITeIbHOCTH YeJI0OBeKa.

XuMHus ¥ 9K0JIOTHsL. XUMHUUYECKOE 3arpsi3HEHUE OKpPYKarolllel cpeabl U ero nocneactsus. OxpaHa

ruzipocdepsl, TOYBBI, aTMOC(Epsl, PIOPBI U payHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

Tunsl pacyeTHbIX 3a/1a4:

Haxoxxaenne MoneKyasipHOi (OpMyIIbI OpPraHMYECKOTO BEIIECTBA MO €r0 IUIOTHOCTH U MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB, WM IO MPOJIYKTaM CTOPaHUSI.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacdetst mMacchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIIM OJHO M3 BEUIECTB
JaHO B U30BITKE (MMEET MPUMECH ).

Pacuersl maccoBoil wiM 00BEMHOM [ONMM BBIXOAA MPOAYKTa PEAKIUU OT TEOPETHUYECKH
BO3MOXKHOTO.

Pacuets! TemmoBoro 3¢ dexra peakuuu.

PacdeTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIUSIX.

Pacuetsr macchl (00beMa, KOMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OAHO U3 BEUIECTB JIAaHO

B BUJIC paCTBOpa C OHpGI[CJICHHOﬁ MacCoOBOM ,I[OJ'IGIZ PAaCTBOPCHHOI'O BCIICCTBA.

IIpumepHBIe TEMBI IPAKTHYECKUX PadoT (Ha BBIOOP y4nTeIN):

KagecTBeHHOE OmpeneneHue yriepoaa, BOJAOPOIa M XJI0pa B OPraHMYECKUX BEIIECTBAX.

KoHcTpynpoBaHue mapocTepKHEBBIX MOJIENIEH MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

Pacrnio3HaBaHue njaacTMacc U BOJIOKOH.

[Tonmy4yeHne NUCKYCCTBEHHOT'O IIEJIKA.

Pemrenune skcriepuMeHTAIBHBIX 3329 Ha MOJTyYeHHE OPTaHUIECKUX BEIIECTB.

Pemrenune skcriepuMeHTaIBHBIX 3329 HA PACIIO3HABAHNE OPTaHMYECKUX BEIIECTB.

W nenTudukanis HEOpraHn4eckUx coeIMHEHUH.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE T'a30B.

Pemrenune skcriepuMeHTATBHBIX 3a/1a9 IO TeMe «MeTautby.

Pemrenune skcriepuMeHTABHBIX 33129 110 TeMe «HemeTambny.

Pemienne »KCHepUMEHTANbHBIX 3a1ady 1Mo Teme «l eHeTHueckas CBA3b MEXIY Kilaccamu
HEOPraHMYECKUX COCTUHEHUI.

Pemenne »kcnepuMeHTaNbHBIX 3amad 1o Teme «[eHeTHdeckass CBs3b MEXIy KilaccaMu

OpTraHU4YCCKUX COGHHHGHHﬁ)).



[Tonyyenue 3THIIEHA U U3YyYEHUE €r0 CBOMCTB.

[Tonyyenue yKCyCHOM KUCJIOTBHI U U3Y4YEHUE €€ CBONCTB.

IM'uaponus xupos.

W3rotoBnenune Mbuia pyqyHoi paboThI.

XUMHSI KOCMETHYECKUX CPEACTB.

HccnenoBanmne cBOKWCTB OEITKOB.

OCHOBBI TUIIIEBON XUMUHU.

HccnenoBanue nuieBbix 100aBOK.

CBoiicTBa OJHOATOMHBIX 1 MHOI'OQTOMHBIX CITUPTOB.
XUMHUYECKUE CBOMCTBA AJIbJIETUJIOB.

CuHre3s cioxHOro 3upa.

['unponu3 yrieBoaos.

yCTpaHeHI/Ie BpeMeHHOﬁ KECTKOCTH BOJBI.

KauecTBeHHEIC PC€aKy Ha HCOPraHMYCCKUEC BCUICCTBA U NOHBI.

HccnenoBanue BIMSHHAS PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIiH.

OnpeneneHHe KOHIOCHTpAaluu pacTBOpa aCKOp6HHOBOﬁ KHCJIOTBI MCTOAOM TUTPOBAHUS.

VYuebHo-TemaTrueckuii mian 10 kiaacc (102 gaca)

Ne Hanmenosanmue pasnena KomnuectBo | Teopernu | IIpaktuu | Konrpois

TeMBbl/ 4acoB €CKHE €CKHeE HBIE

paszzaena 3aHATUSA 3aHATUS | 3QHATUA
OCHOBBI OPraHUYECKON XUMUU 13 12 1

2 VYraeBoaopoast 36 34 1 1

3 Cnuptsl. @enon 8 6 1 1

4 ATbIEruibl ¥ KETOHBI. 6 5 1

5 KapOoHoBBIE KUCTOTHI 8 6 1 1

6 CrnosxHble 3(pUpBI U KUPBI 4 3 1

7 VYriesonasl 9 6 2 1

8 A3oTconeprxaiue oprannyeckue | 11 10 1
COEIIMHEHUS

9 BricokoMoneKysspHbIe COETUHEHUS 7 6 1
Hroro 102 88 8 6




Tematnueckoe anuposanue 10 kiacc (102 yacoB)

Neri/mm No Tema ypoka Koy,
ypoka 4acoB

1. 1 [losiBnenne u pa3BUTHE OpraHudeckod XuMHMM Kak Hayku. Ilpenmer | 1
OpraHM4ecKoil XuMHMHU. MecTO M 3HayeHHe OpraHMYeCKOW XUMHHM B
CHUCTEME eCTECTBEHHBIX HayK. DB3auMMOCBSi3pb HEOpraHMYeCKMX U
OpPraHUYECKUX BELIECTB.

2. 2 XVMMHYECKOE CTPOEHHE KaK IOPSIOK COEAMHEHHS aTOMOB B Moiekyne | 1
COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUECKOTO
CTPOCHHUS OpraHuueckux coeauHennii A.M. bytnepoBa. YriepoaHbiid
CKEJIET OPraHUYeCKOM MOJIEKYJIbl. KpaTHOCTh XMMHUUYECKOM CBSI3U.

3. 3 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS MOJIEKyI. | 1
N3omepust 1 U30MepBHl.

4, 4 YrpaxxHeHus B COCTaBIeHUH (POPMYIT H30MEPOB. 1

S. 3) [Monsatne o QynxuuonaneHoi rpymme. [lpuxnuner kiaccupukammm | 1
OpPraHUYECKUX COCIMHEHUH.

6. 6 MexyHaponHas HOMEHKIATypa M HPHUHIMIBI oOpa3oBaHHs Ha3zBaHuid | 1
OPraHUYEeCKUX COCTUHECHUM.

1. 7 MexnyHapoaHas HOMEHKJIATypa W INPUHLUIBI 00pa3oBaHus Ha3BaHuil | 1
OpPraHUYECKUX COCIUHEHUH.

8. 8 CamocrosrenbHas padora «MexayHapoiHasi HOMEHKIIATypay. 1

9. 9 Kitaccudukanust 1 0coOOEHHOCTH OpPTaHWYECKUX peaknuid. Beepoccuiickas | 1
aKknusa «9KOJEKYPHBIN 110 CTpaHe»

10. 10 Peakunonnsie 1eHTpel. [lepBoHauanbHble TOHATHS O THmax u |1
MeXaHU3Max OpraHUYECKUX peaKIuii. ['omonuTnyeckuit U
reTePOIUTUYECKUN Pa3pblB KOBAJICHTHOW XUMHUUYECKON CBS3U

11. | 11 CBo0OOTHOpaMKaTbHBIA MEXAHU3M PEaKIUH. 1

12. | 12 Hounslii Mexanu3msbl peakuuu. [lonstue o Hykineopuie u snextpoduue. | 1

13. | 13 Kontponbnast pabora Nel. Knaccudukamus u  HomeHknarypa | 1
OpPraHUYECKUX COCIUHEHUH.

14. |1 AnkaHbpl. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJeKynsl | 1
METaHa. sp3-rubpuu3arms opOuTanei aTOMOB yriiepoja.
I'omonoruueckuii psa u obmas popmysna alKkaHoB.

15. | 2 Cucremaruueckass HOMEHKJIATypa ajKaHOB M paaukaioB. M3omepus | 1

YTIIEPOIHOTO CKEIeTa.




16. | 3 Cucremarnueckass HOMEHKIATypa ajKaHOB M paaukaioB. M3omepus
yraepoaHoro ckenera. Konkype «J/Iydmmii yaeHuk roga»

17. | 4 Ousnyeckue  CBOIICTBAa  allKaHOB.  3aKOHOMEPHOCTH  W3MEHEHUs
buznueckux CBOMCTB. XUMHYECKUE CBOMICTBA AJIKAHOB:
raJlorTeHUPOBAHUE, ACTHIPHUPOBAHNE, TEPMUUECKOE PA3IIOKEHHUE, KPEKUHT
KaK CIIOCOOBI TOJYYEHUs BAXKHEMIINX COCIUHEHUH B OPraHMYECKOM
cuHTe3e. ['opeHue ankaHoB Kak OJMH W3 OCHOBHBIX HCTOYHUKOB TEIUIa B
MPOMBIIUIEHHOCTH U ObITy. M3oMepuzanus Kak Ccroco0 MoydyeHus
BBICOKOCOPTHOTO OCH3HHA.

18. | 5 MexaHu3M peakiui cBOOOHOPAAUKAIBEHOTO 3aMETICHHS.

19. | 6 [Tomyuyenue ankanoB. Peakmus Bropiia.

20. | 7 HaxoxxneHue B mpupojae W NMPUMEHEHHE ajlKaHOB. PacueThl 0O0bEMHBIX
OTHOIICHUI Ta30B MPU XUMUYECKUX PEAKITUSX.

21. | 8 Haxoxnenne MonexyisipHoi (GopMysibl OpraHUYECKOr0 BEIIECTBA MO €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIH
no npoaykram cropanusi. LIIKonpHBIN 3Tam BCepOCCUUCKON OMMMITHAIBI
HIKOJIEHUKOB)»

22. |9 Haxoxnenne MonexkyisipHoi (opMysibl OpraHUYECKOTr0 BEIIECTBA MO €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAB, HIIH
0 MPOJIYKTaM CTOpaHUsI.

23. | 10 [uxnoankanpl. CTpoeHue MOJEKyNn IukiIoankaHoB. OO6mas dopmyna
IIUKJIOQIKAHOB. Howmenxkmnarypa IIUKJIOAIKAHOB. N3zomepust
[IUKJIOAIKAHOB! YTJIEPOHOTO CKelera, MEXXKJIaccoBas,
IPOCTPaHCTBEHHAs (Yuc-mpanc-u3oMepus).

24. | 11 [uxnoankanpl. Crenugurka CBOWCTB IUKIOATKAHOB ¢ MAJIBIM pa3MeEpPOM
UKIIa. Peakium nprcoeMHeHus ¥ paIiKaTbHOTO 3aMEICHNS.

25. 12 O000I1IIeHNe M cUCTEMATU3aIUs 3HAHUN 10 TeMe « AJKaHBIL
[uknoankaHbDy

26. | 13 TectupoBanue no Teme « Ankanbl. [{uknoankans»

27. | 14 AnKeHbl. OIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI
>TuneHa. SP’-ruOpuaMsays opOuTaneii aTOMOB Yriaepoaa. G- U T-CBSI3H.
["'omonoruyeckuii psaa u odmas Gpopmyina ankeHoB. OU3NYECKHUe CBOWCTBA
QJIKCHOB.

28. | 15 Homenxknarypa ankeHoB. M3oMmepusi ajakeHOB: YIJIEPOJHOIO CKEJETa,

MOJIOKEHUS KPaTHOM CBSA3M, MPOCTPAHCTBEHHAs (yuc-mpauc-u3omepus),




MECXKKJIaCCOBasd.

29.

16

Peakuuu 37eKTpOQUIBHOTO NPUCOSAMHEHHUS KaK CIOCO0 MONyYeHHS
(GyHKIIMOHATBHBIX IIPOU3BOHBIX YTJIEBOJOPOIOB. [IpaBuno

MapKOBHI/IKOBa, €ro 3JICKTPOHHOC 000CHOBaHHE.

30.

17

Peakuyu okucinenuss ajikeHoB. IIpeamernas wnemens «Ha mepekpecrax

€CTCCTBECHHBIX HAYK»

31.

18

PeaKI_[I/II/I IMOJIMMEPHU3alIN. ITomusTuneH kak prrIHOTOHHa)KHHﬁ

MMPOAYKT XMUMHNYECKOI'O ITIPOMU3BOJACTBA

32.

19

[IpompbinyieHHBIE ¥ J1a0OpaTOpHBIE CHOCOOBI TOJTYYEHHUS AJIKECHOB.

Ilpasuno 3aiiyesa. [lpumeHeHne aaKeHOB.

33.

20

[pakTudeckas padota Nel.[lomydenue sTriIeHa U H3yYEHUE €TO CBOMCTB.

34.

21

Anxanuensl. Kimaccudukarus aikaIneHOB 10 B3aHMHOMY PaCIIOI0KEHUIO
KpaTHBIX cCBsized B Mosekyne. (OcoOEHHOCTH AJNEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOEHUSI COMPSDKEHHBIX —ankagueHoB. OOmas

bopmyna ankanueHoB. HoMeHKIaTypa u M30MepHst alKaJIueHOB.

35.

22

duznueckre cBOMCTBA AJIKAAUEHOB. XMMHYECKUE CBOWCTBA aJIKaJHUEHOB:
peakIMy MPUCOSANHEHUS (THIPUPOBAHKE, TAIOTCHUPOBAHKE), TOPEHUS U

IMOJIUMEpHU3allUN.

36.

23

[lonyuenue ankaaueHoOB. Bxinan C.B. JlebeneBa B moiiyueHue

CUHTCTUYCCKOI'O KaydyKa.

37.

24

MHuoroo6pasue BHUJOB CHHTETHUYECKHMX KaydyKoB, UX CBOMCTBa

unpuMeHeHne. Bynkannsanus kaydyka. Pezuna.

38.

25

AJNKUHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIIbI
areTusIcHa. Sp-rubpuanzanust ~ opOuTajseil  aroMoOB  yIJIepoja.
l'omonornueckuit psim u obmas ¢opmyna ankuHoB. HomeHkmarypa.
W3omepust:  yriaepoaHOro  CKenera, TMOJOXKEHHS  KpaTHOW  CBA3H,

MCXKKJIaCCOBasd.

39.

26

duznyecke CBOWCTBA alKWHOB. XWMHWYECKHE CBOICTBA AJIKWHOB:
peaKIu MPUCOEANHEHUSI KaK CIOCO0 TMOTYYeHUs] TOJUMEPOB M JAPYTUX
MOJIE3HBIX MNPONYKTOB. Peakyuu 3amewenus. 'opeHHE alleTUIEHA Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHU [UJIi CBAPKU UM PE3KHU

METAJJIOB.

40.

27

XWMHUYECKHUE CBOMCTBA AJIKMHOB: PEAKIIMH TPUCOSIUHEHUS KaK CI0CcOo0
MOJYyYECHHUS] MOJUMEPOB M JAPYIUMX IMOJE3HbIX NPOAYKTOB. Peaxyuu

3ameueHusl. rOpCHI/IC allCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O




IMJIaMCHH IJId CBApPKU U PE3KU MCTAJIJIOB.

41.

28

[lonyyenue ameTwieHa NHPOIM3OM MeETaHa M KapOHIHBIM
meroznoM. [Ipumenenue anerunena. Pacuers! macchl (00beMa, KOJIMUECTBA
BEIIIECTBA) IPOAYKTOB PEAKIMH, €CIIM OJHO M3 BELIECTB JaHO B U30BITKE

(umeer npumecn).

42.

29

Apensl. Acmopusi omxpoimus 6ensona. COBpeMEHHbIE IPEJICTaBICHUS 00
JJIEKTPOHHOM W NPOCTPAHCTBEHHOM CTpoeHuu Oenzona. M3omepus u

HOMEHKJIaTypa roMoJioroB 6ensona. O0miast popmyrna apeHOB.

43.

30

dusnueckue CcBOHCTBa OeH307a. XHMHUYECKHE CBOWcTBa OeH3oua:
peaKMK NEKTPOUIBHOIO 3aMelleHUsl (HUTPOBAaHHUE, I'aJIOT€HUPOBAHUE)
KaKk crnoco0 TNOJIy4eHHs XHMMHUYECKHX CpEICTB 3allUThl pPAaCTEHUH;
MIPUCOEANHEHUS! (TUAPUPOBAHKE, FAJIOTEHUPOBAHNE) KaK JI0KA3aTeIbCTBO

HETPeIeNIbHOTO XapakTepa OeH3oua. Peakius ropeHus.

44,

31

Ocobennocmu  XUMUYECKUX CEOUCME mojyoaa. BzaumHoe BinusHHE

4ATOMOB B MOJICKYJIC TOJIYOJIA.

45.

32

Opuenmayuonnvle s¢hpexmul 3amecmumereti

46.

33

HonyquI/Ie OeH3oa.. HpI/IMeHeHI/Ie rOMOJIOI'0OB O€H30J1a

471.

34

. Pemienue pacyeTHbIX 3a/1a4 U YIPAXKHEHUH 110 TEME «Y TJIEBOAOPOIBI»

48.

35

O060011eHNEe ¥ CHCTEMAaTU3alns 3HaHUH 10 TeMe « Y TJIEBOIOPOIBI.
Pacuersr MaccoBol i 00bEMHON OJM BBIXOJA MPOIYKTa PEAKIIMH OT

TCOPCTUUCCKH BO3MOIKHOIO.

49,

36

KonTponbnas padota Ne2. YrneBoaopos

50.

Cnuptsl. Knaccudukanus, HoOMeHKIaTypa crnupToB. ['oMonoruueckuid
psan u obmas Gopmyna npeaeabHbIX OJJHOATOMHBIX CUPTOB. M3oMepus.
®dusnuecKue CBONCTBA MPEACIBHBIX OJHOATOMHBIX CIIUPTOB. BonopoaHas
CBSI3b MEXJy MOJIEKyJaMH M €€ BIMsAHUE Ha (pu3nueckue CBOICTBa

CIIUPTOB.

51.

XUMHUYECKHE CBOWMCTBA: B3aMMOJEHCTBHE C HAaTpPUEM Kak CIOCO0
YCTaHOBJIEHMSI HAJIWYMsI TUAPOKCOTPYIIIBI, C TaJIOT€HOBOAOPOAAMM Kak
CIOcO0 TOJY4EHHUS pAcTBOPHUTENEH, BHYTPU- U MEXKMOJEKYJSpHas

Acruaparanus. PeaKum{ TOpCHUA: CIIUPTHI KaK TOILJIIMBO.

52.

HOJ’IY‘{CHI/IC 9TaHOJIa: pCaKIud 6pO)KCHI/I$I [JIFOKO3bI, THApAaTalus 9TUJICHA.
HpI/IMCHCHI/Ie MeTaHoJla M dTaHojlla. {OU3HOJIOTHYECKOE JCHCTBHE

MCTAHOJIa U 9TaHOJIa Ha OpraHrW3M YCJIOBCKaA.




53.

OTHICHTIIMKOIb u T CPHUH Kak [OpcaACTaBUTCIIN NpCaACIIbHBIX
MHOI'0OAaTOMHBIX CIIUPTOB. KauecrBennas pCaknud Ha MHOTI'OATOMHBIC
CIIMPTEI U €€ IMPUMCHCHUC JJId pacCllO3HaBaHHA TIJIMOCPHHA B COCTaBC
KOCMETHYECKUX CPEACTB. HpaKTI/I‘IeCKOC IIPUMEHCHUC O3TUJICHITIMKOJIA U

TIIMLEPUHA.

54,

@®enon. Crpoenune MoisieKynbl ¢eHona. B3zauMHoe BiMsHHE aTOMOB B
Monekyse (enona. dusnueckwe cBoiicTBa (eHona. XUMHUUYECKHE

CBOWCTBA (pEaKIK ¢ HATPUEM, THIPOKCHIOM HATPHS, OPOMOM).

55.

[Tomyuenue denona. [Ipumenenne penorna..

56.

[Mpaktudeckas pabora Ne2. CBoiCTBa OJHOATOMHBIX M MHOTOATOMHBIX

cinuptoB. MHCTpyKTax o Th

S7.

KonTponbnas padota Ne3. Criuptel. DeHON

58.

Anpneruapl u KeToHbl. Kiaccudukanmst anpaeruioB W KETOHOB.
CrpoeHue npeaenbHbIX albJeru0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE KapOOHWUJIBHOW Tpymmbl. [‘oMomoruueckuit psan, oomas
dbopMyna, HOMEHKJIAaTypa W HW30MEpHUsl MPEAENbHBIX albJICTHI0B.

DuU3NYECKUE CBOKCTBA IPEACIBHBIX AJIbJICTH/IOB

59.

XUMHYECKHE CBOMCTBA MPENEIbHBIX  albJCTHIOB: TUIPUPOBAHMUE;
KaueCTBEHHbIE  pEaKIUM Ha  KapOOHWIBHYIO Tpymmy  (peaxkuus
«cepedpstHOTO 3epKaiay, B3auMoeicTere ¢ Tuapokcuaom meau (1)) u nx
MpUMEHEHUE  JUIsl  OOHApYXEHUsT  TPEACNbHBIX  albJErHJ0B B

IMPOMBIINIJICHHBIX CTOYHBIX BOJaX

60.

XUMUYECKHUE CBOWCTBA IMPEIEIbHBIX  ANBACTUIOB: TUAPUPOBAHHUE;
KayecTBEHHbIE  peakIUM Ha KapOOHWIbHYIO TIpynmy  (peakuus
«cepeOpsiHOTO 3epKaiiay, B3auMoieiicTBue ¢ ruapokcuaom meaun (1)) u ux
IMIPUMECHCHUC JJIsL O6HaPY)KCHI/I$I npeaciIbHBIX aJIbJACTU 0B B

MMPOMBIINIJICHHBIX CTOYHBIX BOJAaX

61.

[Tonyuyenue mpeAenbHBIX ANbJACTUIOB: OKUCICHUE CIHUPTOB, THApPATALIUS
aneruieHa (peakuus Kydeposa). Tokcuunocts anbaerunoB. [Ipumenenue

dhopmanpieTua U arieTalibaeruia.

62.

AI_ICTOH Kak NOpcACTaBUTCIIb KCETOHOB. CTpOeHI/IC MOJICKYJIBI all€TOHA.

OcoOeHHOCTH peakIuy OKUCIeHUs alleToHa. [I[pumeHenue aneToHa.

63.

[Ipaktuueckast pabGora Ne3. XuMmHuYecKHe CBOWCTBA  ajbJIETHJIOB.

HNucrpykrax no Th




64.

KapOonoBeie kucnotsl. Kiaccudukanus m HOMEHKJIATypa KapOOHOBBIX
kuciaoT. CTpoeHue NpeAesbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KApOOKCHIIBHOW TPYIIIIBIL.
I'omonornueckuii psag u obmas (opmyna mpenesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PU3NUECKUE CBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX

KapOOHOBBIX KHUCJIOT

65.

XUMHUYECKUE CBOMCTBA MpeebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
(peakuuu ¢ MeTajllaMy, OCHOBHBIMU OKCHAMH, OCHOBaHHUSIMHU U COJISIMU)
Kak IMMOJTBEPKICHHUE CXOJCTBA C HEOPraHUYECKUMU KUCJIOTaMu. Peakius
srepudUkanii W ee 0oOpaTUMOCTh. BrmsiHWEe 3amecTuTeNneid B

YIrJII€BOAOPOJIHOM paJuKali€ Ha CUITY Kap6OHOBBIX KHCJIOT.

66.

HOJ'Iy‘lCHI/IC MNpCAC/IbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKUCJICHHC

AJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbJACTU0B.

67.

Baxwneimue MMpCaACTaBUTCIIN Kap6OHOBLIX KHCJIOT: MypaBbHHAsd, YKCYCHas

u OenzoiHasg. OcOOEHHOCTH XMMUYECKHX CBOMCTB MypaBLHHOﬁ KHCJIOTHI.

68.

Bricmme MNpeaAcCIbHBIC U HCIIPCACIIbHBIC Kap6OHOBI)I€ KHUCJIOTHI.

Onmuyeckas uzomepus. AcummempuuecKuti amom y2iepooa.

69.

[TpumeneHne kKapOOHOBBIX KUCIOT.

70.

[IpakTuyeckast padota Ned.IlonydeHne yKCyCHOM KUCIIOTHI M U3YYEHUE €€

cBoicTB. MHCTpyKTax no Th

71.

KonTponbnas padota Ne4. Anbaeruipl U KeToHbI. KapOOHOBBIE KUCIOTHI

72.

Crnosxnble 3¢pupsl 1 xupbl. CTpoeHUE U HOMEHKJIATypa CJI0KHBIX 3(UPOB.
MexkiiaccoBass u3omepusi ¢ KapOOHOBBIMU  KucimoTamu. CrocoObl
HOJYYEeHUsI CIOXKHBIX 3pupoB. OOPaTUMOCTh peakiuH 3TepuUKaIUM.
[lpumeHeHne clOXKHBIX d3(UPOB B TNHIIEBOH U  mapproMepHOH

MMPOMBIIIJICHHOCTH

73.

JKupsbl Kak ci10kHbIe F(PHUPHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble M JKMBOTHBIE JKHUpBI, UX cocTaB. dDusmyeckue cBONCTBA
JKUPOB. XUMHYECKHE CBOWCTBA JMKUPOB: THIPUPOBAHHUE, OKHUCIICHHE.
['unponu3 WM OMBUIEHHE JKUPOB KaK CrHoco0 MPOMBIIIJIEHHOTO

MOJIYYCHHA COJICH BBICIITHX Kap6OHOBI)IX KHUCIIOT

74.

HpI/IMeHCHI/IC JKHUPOB. MbIIA KaK COJM BBICIIHX Kap60HOBBIX KHUCJIOT.

Morome cBOMCTBA MBIIIA.

75.

[Ipaktuueckas padora Ne5. Cunte3 cioxxknoro a¢upa. Muctpykrax no Th




76.

VYraeBogsl. Knaccudukanums yriaeBogoB. ®Pusnyeckue CBOHCTBA U

HaXO0X/IEHUE YIJIEBOJOB B Npupoe. [11roko3a Kak anbaeru10Cuupr.

77.

XHUMHUYECKHEe CBOMCTBA TJIFOKO3BI: ayuiupoearue, ajlKuiupoeaHue,
CIIUPTOBOC n MOJIOYHOKHCJIOC 6pO)KeHI/Ie. :‘)KCHCpI/IMeHTaHBHBIe
J0Ka3aTrCJIbCTBAa HaJIWYWA aJdbACT I/II[HOI‘/1 N CIUPTOBLIX T'PYIIII B I'IFOKO3C.

[Tonydenue riroKo3bl

78.

Dpykmo3a Kak uzomep 210ko3wvl .Pubosa u oezokcupubosa.

79.

Baxneimue nucaxapuabl (caxaposa, J1aKmo3sd, Maismosd), UX CTPOEHUe

" (bHSPI‘IeCKI/Ie CBOICTBa. FI/IIIPOHI/B Caxapo3bl, J1aKno3vl, MAjlbhio3bl.

80.

Kpaxman u nemnono3a kak OHONOIMYECKHE IMOJIMMEpPbl. XHMHUYECKHE
CBOMCTBA Kpaxmaja (THAPOIU3, KAueCTBEHHas peakuus ¢ HoJIOM Ha
KpaxMall U €e NMpHMEHEHHE JUIsi OOHApYXKEeHHs Kpaxmaia B MPOAYKTax

NUTaHus). JeHb HAyKH, TBOPYECTBA U CIIOPTA..

81.

XUMHYECKUE CBOMCTBA IIEIUIIOJIO3BI: THAPOIN3, 00pa30BaHUE CIIOKHBIX
a¢upoB. [Ipumenenne u Ouonormyeckas posib yriaeBoaoB. OkucieHue
YIJI€BOJOB — HCTOYHUK DSHEPIrUU KUBBIX oOpraHu3mon. [lonstue 00

HCKYCCTBCHHBIX BOJIOKHAX Ha IMIPUMCPE all€TaTHOI'O BOJIOKHA.

82.

[TpakTueckass pabora Ne6. PemieHue skcnepUMEHTalIbHBIX 3a7ad Ha

pacro3HaBaHue OpraHu4eckux BemecTs. MHerpykrax no Th

83.

HpaKTI/IqCCKaﬂ pa60Ta Ne7. Penrenne OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMEC
«'eHeTHYECKasT CBA3b MCXKAY KJIaCcCaMU OpPraHUYCCKHUX CO€OUHEHUI.

Nuctpykrax no Th

84.

KonTponbaas padota Ne5. YrieBoss

85.

Awmunsl. [lepBuuHble, BTOpUYHbIE, TpeTUYHbIe aMuHbI. Knaccuduxamms
aMUHOB 110 THUIIy YIJIEBOJOPOAHOTO paJuKajga M YHUCIy AMHHOTPYII B
MOJIEKYJIE. DJIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHUE IPEACIBHBIX
amMuHOB. Du3nueckue CBOWCTBa AMHMHOB. AMHHBI KaK OpraHMYECKHE

OCHOBAHUS: PEaKLMK C BOJOM, KUCIOTaMU. Peaknus ropeHus.

86.

AHWIMH  Kak MNpeaACTaBUTCIIbL apPOMATHUYCCKUX aAMHWHOB. CTpO@HI/Ie
AaHHJIMHA. HpI/I‘-II/IHBI oca0JICHUsT OCHOBHBIX CBOMCTB aHHMIIMHA B
CpaBHCHHU C aMHUHAMH TMPCACIBHOI0O psaa. XHUMHUYECKHE CBOMCTBA

AHWJIMHA: B3aUMOJICCTBUE C KUCIIOTaMH, OPOMHON BOJIOM, OKHCIICHHE

87.

HonyquHe AMHWHOB QJIKMJIMPOBAHHUEM aMMHaKa W BOCCTAHOBJICHHUEM
HUTPOIIPOU3BOAHLIX YTJICBOJOPOIOB. PeaKLII/ISI 3uHMHA. HpI/IMCHCHI/IC

dMHHOB B (I)apMaHCBTquCKOﬁ MPOMBIINIJICHHOCTH.




88.

Anunun  xax Cblpbe ons np0u3eodcm6a AHUTIUHOBbLX Kpacumeﬂeﬁ.

Cunmeswl Ha OCHOBe AHUTUHA.

89.

Amunokucnotel. CocraB u HoMmeHkJaTypa. CTpoeHHE aMUHOKHCIIOT.
I'omonornueckuii psii npenenbHbIX aMUHOKUCIIOT. HM30Mepust npedenbHblx
amunoxkuciom. Dusnueckue CBOMCTBA NPEICIbHBIX aAMUHOKHCIIOT.

AMMHOKHCIIOTHI KaK aM(bOTepHBIC OpPraHn4€CKUeC COCINHCHUA

90.

Cunre3 nentuaoB. llemTtuaHas cBs3b. buosormueckoe 3HAYECHUE  O-
aMUHOKHCIIOT. OOylacTh  NpPUMEHEHUS  aMHHOKHUCIOT.  (OcHOBHble

AMUHOKUCTIOMbL, 0Opasyowue beaKu.

91.

benku xak mnpuponnsie Ouononumepsl. CocTaB U CTpOEHHE OEJIKOB.

buonorndeckue GyHKIIUU OSIKOB.

92.

XuMHUecKue CBOMcCTBa OEJKOB: TUAPOSU3, J€HATypalysl, KaueCTBCHHbIE
(uBeTHBIC) peakunu Ha Oenku. [IpeBparienus: OEIKOB MULIM B OpraHU3Me

,ZZOCmZ/lOfCGHu}l 6 U3YUYEHUU CMPOERUA U CuRmesa 0enKos..

93.

Aszomcoodepocawue cemepoyuxnuieckue coeounerus. Iluppon u nupuoun:
9/IeKMPOHHOE CMpOeHUe, apoMamuyecKuil xapakmep, pasiudue 8

npo:Ae6leRult OCHOBHbLX ceo0lcmea

94.

10

Hykneunosvie xucnomwl: cocmas u cmpoenue. CmpoeHue HyK1eomuoos.
Cocmas nyxneunoswvix kuciom ([JHK, PHK). Ponb HYK1euH08b1X KUCIOM 8

IHCUBHEOeAMENbHOCU Op2caAHU3IMOB.

95.

11

KOHTpOJIBHaSI pa60Ta Nob. A30Tconep>1<aume OpTraHNYCCKUC COCANHCHUS

96.

Bricokomouekynspabie COEIMHEHMUS. OcHOBHbIE MTOHATHUSA
BBICOKOMOJICKYJISIPHBIX COEIMHEHUN: MOHOMEDP, IMOJUMEp, CTPYKTYPHOE

3BEHO, CTeNeHb nonuMepusanuu. Knaccudukanus nonumepos.

97.

OCHOBHBIC CITOCOOBI IMOJIYYCHHSI BBICOKOMOJICKYIISIPHBIX COCTUHECHHUI:
pcakiuu IMoJinMepu3ali M IMOJIMKOHACHCAIUH. Hoeblie mexHonoz2uu

daneHeliwezo cosepweHCcmeoB8aHUA rnoaumMepHbsIX mamepuarios.

98.

CtpoeHnue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB TOJIMMEPOB OT

CTPOCHUSA MOJICKYJI. TepMOHJ'IaCTI/I‘-IHI)Ie U TCPMOPCAKTHBHBIC ITOJIUMEPHI.

99.

Hpoeodﬂwue opeanu4decKkue noaumepbl. Komnosummnwvie mamepudailbl.

Hepcnexmuebz UCNONb306AHUSL KOMNO3SUMHbIX MAMepualos

100.

Knaccudukanus BonokoH. Cunretnueckue BosokHa. [lomuaduphHbie n
NoJMaMUJHbIE BOJIOKHA, HUX CTpoeHue, cBoicTBa. [IpakTmueckoe

HCIIOJB30BaHUEC BOJIOKOH.




101. | 6 Cunmemuyeckue njieHKu. U30IAYUA O NPOB0008, Membpanvl Oas | 1
onpecHenus 600bl, 3auumHvie NJIeHKU O A8MOMOOUNel, NAACMbIPU,

xupypauiueckKkue noeiA3Ku.

102. | 7 [IpakTnueckass pabora Ne8. Pacmo3HaBaHMe IITaCTMAacC M BOJIOKOH. | 1

HNucrpykrax no Th

Yuebno-rematrueckuii mian 11 xmacc (102 gaca)

No HanmenoBanue paznena KomuuectBo | Teopernu | [Ipaktuu | KoHtpons
TeMbl/ 4acoB ecKue €cKue HbIE
paszznena 3aHATHUS 3aHIATHS | 3aHATHUS
1 Teoperuueckue  OCHOBBI  XUMHH 16
17 - 1
CtpoeHue BemiecTBa
2 XUMHYECKUE PEAKIIUU 10 8 1 1
3 JucnepcHbie CUCTEMBI
11 9 1 1
Peakuuu B pacTBOpax 3J1€KTPOJIUTOB
4 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 14
15 1
peaxun
3) OCHOBBI HEOPTAHUYECKON XUMUU 32 28 3 1
6 XUMHUS U )KU3Hb 17 14 2 1
Hroro 102 89 7 6

Temaruueckoe IJIaHUPOBAHUC 110 XUMUHN 11 xmacc

(105 gacoB)
Nori/ | Ne Conepxkanue ypoka Komu
ypoka q.
4acoB
1. 1 Crtpoenue BemectBa. CoBpeMeHHass MOJAENb cTpoeHus artoma. Jlyamusm | 1
JJIEKTPOHA.
2. 2 Keanmosvie yucna. Pacnpenenenue >JI€KTPOHOB MO YHEPTETUYECKUM ypOBHAM | 1
B COOTBETCTBUU C IMPUHIMIIOM HAaUMEHbIIEH >HEPruu, MpaBWIOM XyHIa U




npuHuunom Ilaymum

3. 3 Keanmosvie uucna. PactipeenieHne 3J€KTPOHOB 110 SHEPTETUUECKUM YPOBHSIM
B COOTBETCTBHM C NPUHIUIIOM HaWMEHbILEW SHEPruu, MpaBUIIOM XyHJa U
npuHuunom [laynu

4. 4 OCOOEHHOCTH CTpPOEHHSI HHEPreTHYECKUX YPOBHEH aToMOB d->JIEMEHTOB
OnekTpoHHas KoHurypauus aroma. Kiaccupukanus XMMUYECKUX 3JIE€MEHTOB
(s-, p-, d-a;teMeHTHI).

S. S) OcHoBHOE U BO30Y>KACHHBIE COCTOSIHUSL aTOMOB. BaJleHTHBIE 3JIEKTPOHBI.

6. 6 [lepuonuueckass cucrema xumuuyeckux snemeHToB .M. Menneneena.
®usnueckuit cmeicha [lepunoandeckoro 3akona .M. MenaeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH HW3MEHEHHSI CBOWMCTB J3JIEMEHTOB M HMX COEAUHEHHUH IO
MepUoIaM U TPYIIIaM.

7. 7 [Tepuonuueckass cucrema xumuueckux 3ieMeHToB J[.M. Menaeneena.
®usnueckuit cmpicn [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHSI CBOWMCTB D3JIEMEHTOB M HMX COCAUHEHUH I10
NepUOAaM U TPYIIIaM.

8. 8 MupoBo33peHdyeckoe U HayuyHoe 3HaueHue Ilepmogmueckoro 3akoHa
HA.W. Menneneesa. Ilpoenoser  J{.U. Menoeneesa. Omxpvimue  HOBbIX
XUMUYECKUX T1eMEHMO8.

9. 9 DNEeKTpOHHAs MPUPOAA XUMUUYECKOH CBSA3HU. DINEKTPOOTPULIATEIbHOCTb.

10. |10 KoBanenTHast cBA3b, €€ pa3HOBUJIHOCTM M MEXaHU3Mbl 0Opa30BaHUS
(0OMEHHBIN U TOHOPHO-aKIENTOPHBIN).

11. 11 HNonnas cBs3b

12. 12 Mertaninueckas CBs3b

13. |13 Bonoponnas cBsizb. Meoicmonekynaprvie 63aumo0eticmausi.

14. |14 Kpucrannuueckue 1 amopgHbIe BeleCTBA

15. |15 Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJIspHasi, HWOHHasi,
MeTaJlIM4eckas). 3aBUCHUMOCTh (DU3MUECKUX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON pElIETKN

16. |16 [Tpuunubl MHOrO0oOpa3us BemiecTB. CoBpeMEHHbIE TPEICTABICHUS O CTPOSHHUU
TBEP/BIX, KUJKUX U Ta3000pa3HbIX BEUIECTB. JKuoKue Kpucmaiiol.

17. |17 KonTponbhas pabota Nel. Ctpoenue BemiectBa




18. 1 XUMHUUYECKUE peakuu. [ OMOTeHHbIE U T€TEPOrCHHbIE PEAKLIUU

19. |2 . CxopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX (DAKTOPOB: MPHUPOIBI
pearupymoomux  BEIIECTB,  KOHIEHTpPAlMM  pPEarupyrolMx  BEIIEeCTB,
temneparypoi(npaBuio Bant-I'odda), mmomany peakimoHHON MOBEPXHOCTH,
HAJIMYHS KaTalan3aropa

20. |3 DHeprusi akKTUBAIUK. AKmusuposantulii komniexc. Kataau3aTopsl u KaTalus.
Posb kaTanu3aTopoB B IpUPOAE U MPOMBIIUIEHHOM IPOH3BOJICTBE.

21. |4 [Tpaktrnueckas padora Nel. MccinenoBanue BIUSHUS Pa3IMYHbIX (PAKTOpOB Ha
CKOpPOCTb XUMHYECKOU peakiuu. MHcTpykTax o Th

22. |5 Honamue 06 sumanvnuu u 3umponuu. Snepeusi [ub6ca. 3axkon I'ecca u
CJICZICTBUS U3 HETO.

23. |6 TemnmoBble 2PpPEeKThl XUMHUUECKHUX peakiuil. TepMOXUMUYECKUE YPABHEHHUSL.

24. |7 TemnoBeie 3PGEKTHl XUMUYECKUX peakiuii. TepMOXUMUYECKUE YpaBHEHHUS.
Pacuetsl TemoBoro 3¢ dekra peakuuu

25. |8 OOpaTuMoCTh peakunii. XHUMUYECKOEe PAaBHOBECHE

26. |9 CMmelieHe XMMUYECKOTO0 PaBHOBECHS MOJ] ICHCTBUEM PAa3IMYHBIX (DaKTOPOB:
KOHIICHTPALlMN PEareHTOB WM MPOJYKTOB PEAKIINH, JaBJICHHS, TEMIIEPATYPHI.
Poub cMmeniennst paBHOBECHSI B TEXHOJIOTHYECKUX MPOIECcCax.

27. |10 KonrtponbHas padora Ne2. XumMuueckue peakiiuu

28. |1 JucnepcHble cucteMsbl. Koanouonwle cucmemsi. VICTUHHBIE pacTBOPBI

29. |2 PactBopenne kak Qusuko-xumuueckuit mpouecc. CrnocoObl BBIpaXKEHUS
KOHIICHTPAllMd pPacTBOPOB: MaccoBasl JIOJIi PAacTBOPEHHOTO BEIECTBA,
MOJAPHAsL U MOJISLIbHASL KOHYermpayuu. Tump pacmeopa u mumpoganue

30. |3 CrnocoObl  BBIp@KEHMsSI  KOHIIEHTpAIlMd  pacTBOPOB:  MaccoBas  JOJS
pPacTBOPEHHOTO BEIIECTBA, MOMAPHAA U MONAIbHAA KOHYyeHmpayuu. Tump
pacmeopa u mumposaHue

31. |4 Peakuuu B pacTBOpax 3J1€KTPOJINTOB

32. |5 KauecTBeHHBIE peakIIi Ha HOHBI B PaCTBOPE.

33. |6 KucnoTHO-0CHOBHBIE B3aUMOJICHCTBHS B pacTBopax. AM(OTEpHOCTh

34. |7 Honnoe npoussedenue 600vi. Booopoonuuii noxkazamens (pH) pacmeopa.

35. |8 I'uapons colreid.




36. |9 3HayeHre THAPOIM3a B OMOJOTHYeCKHX OOMEHHBIX mporeccax. Ilpumenenune
THJIPOJIN3a B IPOMBIIIJICHHOCTH.

37. |10 [Ipaktuueckass pabora Ne2. KadecTBeHHBIE pEaKIMKM HAa HEOPraHUYECKHE
BelecTsa U noHel. MHCcTpykTax no Th

38. |11 Kontpoinbnas pabora Ne3. Peakuuu B pacTBOpax 3J€KTPOJIUTOB

39. |1 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B TPUPOJIE, TPOU3BOJCTBEHHBIX
npoIeccax U KU3HEACITEILHOCTH OPraHU3MOB

40. |2 OxuciumenbHoO-60CCMAHOBUMENbHbIU NOmMeHyuan cpeovl. /fuacpamma I1ypoo.

41. |3 MeTto[1 31IeKTPOHHOTO OanaHca.

42. |4 Meron anexkmponHo-uonHo2o Gananca.

43. 5 Merton s1exkmporHo-uorHo020 OaaHca.

44. 6 IToBengenue BemeCTB B cpeax ¢ pa3HbIM 3HaueHueM pH.

45. |7 l'anpBaHmyeckuil FeMeHT. XMMUYECKUE UCTOYHUKHU TOKA.

46. |8 Cmanoapmuulil  86000poOHbILL  31ekmpo0. CmanOapmHulil  371eKMpPOOHbIL
nomenyuan cucmemvl. Pao cmanoapmmuvix 31eKmpooHbIX NOMEHYUAI08.

47. |19 Hanpasnenue okuciumenbHo-60CCMAHOBUMENbHBIX PeaKyuil

48. |10 Hanpasnenue okuciumenbHo-60CCMAHOBUMENbHBIX PeaKyuil

49. |11 DNEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEH.

50. |12 DJIEKTPOIIN3 PACTBOPOB U PACILIIABOB COJICH.

51. |13 [TpakTuyeckoe MpUMEHEHHE HIEKTPONM3a M MOJyYeHHs IIEJIOYHBIX,
HIEJI0YHO3EMENTbHBIX METAIJIOB U aITFOMUHHSL.

52. |14 Koppo3us merannoB: BHUABI KOPPO3UH, CHOCOOBI 3alllUThl METAUIOB OT
KOPPO3HUHU.

53. |15 Kontponbnast pabota Ne3. OKuCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITUN

4. |1 OO61as xapakTepuCTHKa 3JIEMEHTOB |A rpymnmsl.

55. |2 Oxcuzbl M IepOKCHJIbI HATpUs U Kanus. Pacro3HaBaHue KaTHOHOB HATpUs U
kanus. Conu HaTpUs, Kalnus, UX 3HAUYCHHE B IPUPOJIE U )KU3HU YeIOBEKa

56. |3 OO0mast xapakTepucTika 31eMeHToB ||A-TpymsL.




S7.

Comn KaJlbllud W MarHuvs, UX 3HAUYCHUC B MPHUPOAC U KU3HU YCIIOBCKA.

JKecmrkocmb 60061 u cnocobwl ee ycmpaHeHus.

58.

O6mas xapakrepuctuka 3aeMeHToB |HIA-rpynmsl. Komniexcuvle coeounenus

anomunus. Anomocuruxamet.

59.

Merambt IB—IIB-rpynn (menp, mmHK). OCOOCHHOCTH CTPOCHHSI aTOMOB.
OOmme ¢usnyeckne M XUMHUYECKHE cBoiicTBa. [lomyyeHne W mpHMEHEHHE.
OKCHIIBI ¥ THAPOKCHUIBI ATHX METAJUIOB, 3aBUCHMOCTh UX CBONCTB OT CTCTICHH

OKHUCJIEHU dJIeMeHTa. Ba)KHENUIIINE COJIH.

60.

Meramibl IB—IIB-rpynn  (Menp, mmHK). OCOOCHHOCTH CTPOCHHSI aTOMOB.
OOmme ¢usnyeckne M XUMHYECKHe CcBoWcTBa. [lomyueHwe W NpHMEHEHHE.
OKCcHIIBI ¥ THAPOKCHUIBI ATHX METAJUIOB, 3aBUCHMOCTh UX CBOHCTB OT CTCTICHH

OKHUCJIEHU dJIeMeHTa. Ba)KHENUIIIE COJIH.

61.

MetamnslVIB-VIIB-rpynn  (xpom, wmaprasnen). OcoOEHHOCTH CTPOCHHS
atoMoB. OOmue ¢usnueckue M XuMudeckue cBoiictBa. [lomydenue u
npuMmeHeHne. OKCHUABI M THUIAPOKCHUIBI ITHX METAIOB, 3aBHCHMOCTh UX
CBOWCTB OT CTENEHM OKHUCJIEHUS dJieMeHTa. Baxhelmue  comm.
OxkucnuTeNnbHble CBOWCTBA COJIEH XpoMma B BBICHICH CTENEHU OKHUCICHHUS.

Komnnexchnvie coeounenus xpoma.

62.

MetamnslVIB-VIIB-rpynn  (xpom, wapranen). OcoO€HHOCTH CTPOECHHUSA
atoMoB. OOmue ¢Qusudeckne u XuUMU4Yeckue cBoicTBa. [lomydenue u
npuMmeHeHne. OKCHUABI ¥ THUIAPOKCHUIBI ITHX METAIOB, 3aBHUCHMOCTh UX
CBOWCTB OT CTENEHM OKHUCJIEHUS  dJJIeMeHTa. Baxhelmue  comm.

OKuCIUTEIbHBIC CBOMCTBA COICH MapraHia B BBICILIEH CTEIIEHH OKHCIICHUS

63.

10

HpaKTI/IqCCKaﬂ pa60Ta Ne3. Pemenue IKCIICPUMCHTAJIBHBIX 3aJ4a4 II0 TEME

«MeTtanibly.

64.

11

OO6mas xapakrepuctuka aneMeHToB |VA-rpynnsl. CBoiicTBa, MOTydyeHHE U

MMPUMCHCHUC YTJIA. CuHTe3-ra3 Kak OCHOBa COBpeMeHHOI\/'I MPOMBIINIJICHHOCTH..

65.

12

AKTUBHUPOBaHHBIN yroib Kak ajacopbent. Hanocmpykmypwl. Mupogvie

oocmudicerust 8 0onacmu co30aHusl Hanomamepuailoe

66.

13

DnekmponHoe cmpoenue MONeKyIbl yeaprHo2o 2asa. Ilonyuenue u npumeHnenue
yeapHoeo easa. buonormdeckoe necTBue yrapHoro rasza.KapOumbl xambius,

AJIFOMHUHUA 1 JKCJIC3a.

67.

14

KapGonatsl u ruapokap6oHaTsl. Kpyeogopom yenepooa 6 HCUugol U HeHCUusou

npupoode. KauecTBeHHasl peakius Ha KapOOHAT-HOH




68. 15 du3nuecKrue U XUMUYECKHUE CBOMCTBA KpeMHUs. CHUTIaHbl U CUITULIUIBI.

69. |16 Okcun kpemuus (IV). KpemHueBbie KHCIOTHI W uX coid. CHIMKAaTHBIE
MHUHEpaJIbl — 0CHOBA 3¢éMHOU KOPBI

70. |17 OO6mas xapaxkrtepuctuka’iemMeHToB VA-rpynnsl. Hutpunael. KadectBenHas
peaxius Ha HOH aMMOHHUSI.

71. |18 A30OTHas KUCJIOTA KaK OKUCIUTEIh

72. |19 Hutpatsl, ux ¢pu3ndeckue 1 XUMHUECKHE CBOMCTBA, MPUMECHCHHE.

73. |20 CgoiicTBa, nonyuenue u npuMmenenue pochopa. dochumn.

74. |21 ®dochopubie n nonudochopHbie KUCIOTH. bruonorudeckas pois dhocharos.

75. |22 OO01mas xapakTepucTuka 3JeMeHTOB V IA-rpynmsl.

76. | 23 Oco0ble CcBOICTBAa KOHIICHTPHUPOBAHHOW CEpPHON KUCIOTH. KadecTBeHHBIE
peakuuu Ha cynbQua-, CyabQuT-, U Cyab(paT-uOHBI.

77, | 24 Ob6mas xapaktepuctuka syeMeHToB VIIA-rpynmbl. OcoOeHHOCTH XUMHH
¢dropa.

78. |25 ["amoreHoBOOPONBI M MX MOJIydeHHe. ['aJoreHoBOAOPOIHBIE KHCIOTHI U UX
conu. KauecTBeHHbIE peakliiy Ha TaJOreHH/I-HOHBI.

79. |26 Kucnoponconepikaniye coeMHEHUS XJI0pa.

80. 27 [IpuMeHeHre rajnoreHoB U UX BaKHEUILINX COCTUMHEHUMN.

8l. |28 brazopoouvie cazvl. Ilpumenenue 61a20poousix 2a308.

82. 29 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB MPOCTHIX BEHIECTB, BOJOPOIHBIX
COCJMHEHUH, BBICIINX OKCHIOB W THUAPOKCHIOB. Pacuersl maccel (0OBbema,
KOJINYECTBA BEIIECTBA) MPOJYKTAa PEeakiMH, €CIU OJHO M3 BEIIECTB JAHO B
BUJIE PACTBOpA C ONpPEIEICHHON MacCOBOM J10J1el paCTBOPEHHOT'O BEILLIECTBA.

83. |30 [Tpaktuyeckas pabora Ne4. PerneHue sKCepMMEHTAIbHBIX 33/ad [0 TeMe
«Hemeramns». MacTpykTax no Th

84. |31 [TpakTrueckast padbora NeS. MnenTudukanus HEOPraHMYECKUX COETUHEHHM
NuctpykTax no Th

85. |32 KontponbHas padora Ne4. OcHOBbI HeOpraHu4ecKkoil XMMUM

86. |1 Hay4nble MeTOIbI TO3HAHUS B XUMUH. VICTOYHUKH XUMHUYECKOW HH(POPMAIINH.

[Touck wHPOpMaLMK 1O Ha3BaHUAM, UACHTUPHUKATOPAM, CTPYKTYpPHBIM

(I)OpMYJ'IaM. XHUMHUYECKHI aHaJIn3, CHUHTC3, MOACIMPOBAHUC XHNMHUUCCKHUX




mponeccoB u SIBIICHUN KaK METOJIbI HAay4YHOTI'O IMO3HAHUA. Mamemamuueckoe
Modeﬂupoeanue npoCmMpanHCme€EerHH0c0 CMpPOEHUAl MONEKYIl Op2aHUYeCKUx
seujecme. CO6p€M€HHbZ€ qbu3u7<0-xuMulteCKue Memoobl YyCcmaHoe61eHUA

cocmasa u CmpyKmypul 6euecms.

87.

Xumust u  310poBbe. JlekapcTBa, (epMEHTHI, BHUTAMHHBI, TOPMOHBI,
MUHepaJibHbIe BOABI. [Ipobiembl, CBS3aHHBIE ¢ TPUMEHEHUEM JIEKAPCTBEHHBIX
npenapatoB BpenHele NpuBBIYKM M (DAKTOpBI, paspyllarolive 370pPOBbE

(kypeHue, ynotpeoseHre alkoroJisi, HAPKOMAHHS ).

88.

Panmonansnoe nuranue. [Tumessie 100aBku. OCHOBBI NUIIEBON XUMUU.

89.

Xumus B MCOULINHE. Pa3pa60TI<a JICKApCTB. Xumudgeckue CCHCOPHI.

90.

XuMHs B TTOBCEIHEBHOW >XU3HU. Moromye u yucTsmue cpeacrsa. Cpencra

JIMYHOM TUTHEHBI U KOCMETHKH

91.

Penemnenter, wuHcexktuimasl .IlpaBuma Oe3omacHOi pabOTBI € EAKUMH,

TOPXOYMMHU U TOKCHUYHBIMH BCIICCTBAMU, CPCIACTBAMU OBITOBOM XHMUU

92.

XHUMHS B CeIbCKOE XO3SHUCTBO. MI/IHepaJ'IbeIe U OPraHUYCCKUC yI[O6p€HI/I$I.

CpenctBa 3alllUThl paCTCHUN

93.

XuMus B mnpombliuieHHOcTH. OOmMe NpeaCcTaBlI€HHUs O IPOMBIIUIEHHBIX
croco0ax MOJTy4eHUS XUMHMYECKMX BELIeCTB (Ha INpUMepe HPOM3BOJCTBA

aMMuaKa, CepHOM KUCIIOTHI).

94.

[IpombrnenHass opranuueckas xumuss. Ceplpbe UIsi  OpraHUYECKOM
npoMbInUIeHHOCTH. [IpoOnema oTxoq0B M moOouyHBIX HpoaykToB. Haubonee

KPYITHOTOHHAXXHBIC IIPOU3BOACTBA OPTraHUYCCKUX COE€TMHEHU I

95.

10

IIepHas[ U [BETHAaA MCTAJLUTYpPIrus. CTeKI0 U CUIIMKaTHas IMPOMBIINIJICHHOCTD.

96.

11

Xumus u sHepretuka. [Ipupoansie ncrounukn yriaesogopoaos. [Ipuponsslii n
HOIMYTHBIA HEPTSIHOM raspl, X COCTaB U Mcmoiab30BaHue. CocTtaB HEPTU U ee
nepepabotka. Hedrenponykrsl. OkraHoBoe uuncino OensuHa. OxpaHa
OKpyXKarIiel cpeapl npu  HedremepepabOTKe U TPaHCIOPTHPOBKE

He(TenmpoAYKTOB. AJTbTEpHATUBHBIC HCTOYHUKH YHEPTUHU

97.

12

Xumust B crpoutenbctBe. Llement. beron. Ilogbop onTuManbHBIX

CTPOUTCIIbHBIX MAaTCPUAJIOB B HpaKTI/I‘{eCKOﬁ ACATCIBHOCTH YCJIOBCKA

98.

13

XUMHUS U IKOJOTUSl. XUMUYECKOE 3arpsA3HCHUE OKPYKAIOMIEH Cpellbl U €ro
nocneacTBus.Oxpana rugpocdepsl, TOYBbI, aTMOCheEpPbI, (GIOPBl U GayHbI OT

XUMHYCCKOI'0 3arpsA3HCHUA

99.

14

[Tpaktnueckas pabora Ne 6. .IeHeruueckas CBSI3b MEXIy KiaccaMu




HeopraHnyeckux semects. Mucrpykrax no Th

100. | 15 [Ipaktudeckas pabora Ne 7.Il'eHernueckas CBs3b MEXKIY KIacCaMu
opranndeckux Bemniects. MHcTpykTax o Th

101. | 16 Wroroast KOHTpOJIbHAS PabOTa MO KypCy XUMHUHU

102. | 17 AHann3 KOHTPOJIBHOH paOOTHI.
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