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Ili1anupyeMble JIMYHOCTHBIE pe3yabTaThbl ocBoeHnst OOIl

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOLICHHH 00y4aloIuXcH K cede, K CBOeMY 310POBbIO, K IIO3HAHMIO cels:

- OpHUEHTalMs O00ydYarolMXCs Ha JOCTH)KEHHME JIMYHOTO CYACThsl, PEATU3aLUI0 IO3UTHBHBIX YKU3HEHHBIX IEPCIECKTUB,
MHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K JINYHOCTHOMY CAMOOMPEEIIEHUI0, CIIOCOOHOCTh CTABUTH LIENIN U
CTPOUTH KU3HECHHBIC IUIAHBL;

- TOTOBHOCTb M CIIOCOOHOCTh oOOecneunTh ce0e M CBOMM OJM3KUM JOCTOMHYIO >KM3Hb B IIPOLIECCE CAMOCTOSATEIBHOMH,
TBOPYECKOUN M OTBETCTBEHHOM JEATEIBHOCTH;

- TOTOBHOCTh U CIOCOOHOCTh O0YyYaroUuxcsi K OTCTaMBAHHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTb U
CIIOCOOHOCTH BbIPA0ATHIBATH COOCTBEHHYIO MO3MIIMIO MO OTHOIIEHUIO K OOUIECTBEHHO-TOJUTUYECKUM COOBITHSM MPOIUIOTO H
HACTOSIIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICIIEHUSI UCTOPUH, JYXOBHBIX LIEHHOCTEN U TOCTUKEHUI HAIIe CTpaHblI;

- TOTOBHOCTh M CHOCOOHOCTBh OOYYarOlIMXCSl K CAaMOPa3BUTHIO U CAMOBOCHHUTAHHUIO B COOTBETCTBUHU C OOILECYEIOBEUECKUMU
LHEHHOCTSIMU M HJleaJjaMU TPaKJIaHCKOTO OO0IIecTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHUSIX
CHOPTUBHO-03JJ0OPOBUTENBHON JIEATETBHOCTBIO;

- IPUHATUE U pean3alus [IEHHOCTEW 310pOBOro M 0e30MacHoro odpasa *u3HH, OEPEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3MUECKOMY U IICUXOJIOTMYECKOMY 3/I0POBBIO;

- HETIPUSITHE BPEIHBIX MPUBBIUEK: KypEHUs], yIOTPEOJIECHUS aJIKOr0JIsl, HAPKOTHUKOB.

JInuHOCTHBIE pe3yJbTAaThI B cpepe oTHOLIeHUI 00ydarmuxcsa k Poccun kak k Poagune (OTeuecTBy):

- poccuiickasi HIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUNCKON MIEHTUYHOCTH B MOJHUKYJIBTYPHOM COIIMYME, UyBCTBO
MPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUHCKOro Hapoja M cyasbe Poccuu, nmaTpuoTw3Mm, TOTOBHOCTh K
ciyxeHuto OTeuecTBy, €ro 3aluTe;

- YBaXKEHHE K CBOEMY HApOJAY, YyBCTBO OTBETCTBEHHOCTH Niepen PolnHOM, ropAoCcTy 3a CBOM Kpaii, cBoro Poauny, npouuioe u
HACTOsIIIee MHOTOHAIIMOHANIbLHOTO Hapoa Poccuu, yBakeHne K rocy/1apCTBEHHBIM CUMBOJIaM (rep0o, ¢iiar, ruMH);

- (opMHpOBaHME YBaXEHUS K PYCCKOMY SI3bIKy KaK TOCYyJapCTBEHHOMY s3bIKy Poccuiickoii ®denepanuu, SBISIOMEMYCS
OCHOBOM POCCUMCKON MIEHTUYHOCTH U IJIaBHBIM (PaKTOPOM HAIIMOHAJIBLHOTO CaMOOIIPEICIICHNUS;

- BOCIIMTaHHWE YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPAAULIUSIM U 00bIYasiM Hapo10B, poxkuBatonux B Poccuiickoit deneparuu.
JInuHoCTHBIE pe3y/abTaThl B c)epe OTHOIIECHNH 00y4al0IMXCH K 3aKOHY, FOCYIaPCTBY M K IPAXKAAHCKOMY 001eCTBY:



- TPaXAaHCTBEHHOCTb, IPAXKJAHCKAS MTO3ULIUSI aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCUUCKOro 00IEeCTBa, OCO3HAIOIIETO CBOU
KOHCTUTYIIMOHHBIE TIpaBa M OO0S3aHHOCTH, YBAXKAIOUIETO 3aKOH M MPABOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPaTUIIMOHHBIC
HaIlMOHAJIbHBIE U OO0IIeUeIOBEYeCKNEe T'YMaHUCTUUECKUE U JEMOKPATUUYECKUE IIEHHOCTH, TOTOBOTO K Y4acTHUIO B OOIIECTBEHHOM
KU3HU;

- NPU3HAHHE HEOTUYKJIAEMOCTH OCHOBHBIX IpaB U CBOOOJ 4YEJIOBEKA, KOTOPbIE MNPHHAIIEKAT KAXKIOMY OT POKICHUS,
TOTOBHOCTh K OCYILECTBJICHHIO COOCTBEHHBIX NpaB W CBOOOJ Oe3 HapylleHus MmpaB U CBOOOA APYTrUX JHUI, TOTOBHOCTb
OTCTauBaTh COOCTBEHHBIC MpaBa U CBOOOABI YENOBEKAa M TpaKJaHHMHA COTJIACHO OOUICTPU3HAHHBIM TMPUHIUIAM U HOpMaM
MEXAYHAPOIHOTO MpaBa 1 B cooTBeTcTBUU ¢ KoHCcTUTY1IMEN Poccniickoit denepanuu, mpaBoBas U NOJIUTHYECKAs TPaAMOTHOCTD;

- MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOE Ha
JMaJIore KyJIbTyp, a TAKXKe pa3INdHbIX (JOpM OOLIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;

- MHTEpUOpU3aLMs LIEHHOCTEW AEMOKPATHM M COLMAJIBHOM COJUIAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY pEryJIMPOBAHUIO
OTHOILIEHUH B I'PYIIIE WIA COLMAIBHON OpraHu3aluu;

- TOTOBHOCTh O0OYYarOIMXCsl K KOHCTPYKTUBHOMY Y4aCTHIO B IPUHATUU PELIEHUI, 3aTparuBaroIlUX UX MpaBa U UHTEPECHI, B
TOM YHCJIE B Pa3IMuHbIX (POpMax OOIIECTBEHHOM CaMOOPIraHU3allu1, CaMOYIIPaBIIEHUS, OOIIECTBEHHO 3HAUUMOM 1€ATEIbHOCTH;

- IPUBEPKEHHOCTh UJIESIM MHTEpPHAIIMOHAIN3MA, JPY>KObl, paBEHCTBA, B3aMMOIIOMOIIIM HapOJ0B; BOCIUTAHUE YBAXKUTEILHOTO
OTHOIIEHHUS K HAllMOHAJIbHOMY JIOCTOMHCTBY JItOJIEH, X YyBCTBAaM, PETUTHO3HBIM YOEKICHUSM;

- TOTOBHOCTh OOyYarOUIMXcCsl MIPOTHUBOCTOSTH HWICOJIOTHMH 5SKCTPEMHU3MA, HALMOHAIU3Ma, KCEHOPOOHH; KOPpPYILUY;
JUCKPUMHUHALIMM 110 COLMAJIBHBIM, PEJIMTMO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IMPU3HAKAM U JIPYTHUM HETATUBHBIM COLMAJIBHBIM
SIBJICHUSIM.

JInuHOoCTHBIE pe3yJIbTAThI B c(pepe OTHOLICHUI 00y4YaKOIIMXCH € OKPY/KAIOUMHU JIOJAbMM:

- HPaBCTBEHHOE CO3HAHHME W TOBEJEHUE HAa OCHOBE YCBOEHHS OOLICYEIOBEYECKHUX LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS U
MOBEJEHUSI B MOJMKYJbTYPHOM MHUpPE, TOTOBHOCTH M CHOCOOHOCTHM BECTH AMAJIOT C APYTMMH JIIOJbMHU, JIOCTHUTAaTh B HEM
B3aMMOIIOHUMAHUS, HAXOAUTh OOIIUE LIEJT U COTPYAHUYATH AJISl X JOCTUKECHHUS;

- NPUHATHE TYMaHUCTHUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIbHOE U J0OpOXKeNaTeabHOE OTHOLIEHHE K JIpyroMy
YEJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

- CHOCOOHOCTh K COMEpPekXUBAaHUIO U (HOPMHpPOBAHHE MO3UTUBHOTO OTHOLICHHMS] K JIIOJIM, B TOM YHCJIE K JHUIAM C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pOBbS U HHBaNuAaM; O€peKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
bu3MYECKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO IPYTHX JIIO/IEH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;



- (hopMHpOBaHKE BBIPAXKEHHOW B MOBEACHUM HPABCTBEHHOM MO3UIIMU, B TOM YHUCJE CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOODPY
no0pa, HPaBCTBEHHOI'O CO3HAHHUS U TOBEJICHUS HA OCHOBE YCBOCHHMs OOIIEUYETIOBEUECKUX IIEHHOCTEH M HPAaBCTBEHHBIX UYBCTB
(dectu, goJra, CIPaBeIIMBOCTH, MUJIOCEPIUS U IPYKETIO0U);

- pa3BUTHE KOMIIETEHLIUA COTPYJHUYECTBA CO CBEPCTHUKAMHU, JEThbMU MJAJIIETO BO3pacTa, B3pOCIbIMU B 00pa30BaTElIbHOM,
OOILIECTBEHHO NOJIE3HOU, y4€OHO-HCCIIEI0BATENBCKOM, MPOEKTHOM U APYTHX BHJIAX JEATEIbHOCTH.

JInuHocTHBIE pe3yjbTaTbl B cdepe OTHOLIEHHIT O00yYalOUIUXCH K OKPYKAKIIEMY MHpPY, KUBOIl mpupose,
XY/105KeCTBEHHO KYJIbTYype:

- MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BIAJCHUE JTOCTOBEpHON HH(OpMaiuend O MepefoBBIX IOCTIKEHHUSIX M OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBA;

- TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO, B TOM YHKCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUM BCEW KU3HU; CO3HATEIIbHOE
OTHOIIEHUE K HEMIPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCEIIHON MPO(ECCHOHATBHON U OOIIECTBEHHOM €SI TeIbHOCTH;

- DKOJIOTMYECKas KyJbTypa, OepekHOE OTHOILIEHHUS K POJHON 3emiie, MPUPOJHbIM OorarctBam Poccum u mupa; moHMMaHUE
BIIMSIHUSL COIMAJIbHO-DKOHOMUYECKUX TPOLECCOB HA COCTOSHUE MPHUPOJHONM M COLMAIBHOM Cpelibl, OTBETCTBEHHOCTh 3a
COCTOSIHUE MPUPOJIHBIX PECYPCOB; YMEHHS M HAaBBIKH Pa3yMHOTO MPUPOJIONOIB30BAHUS, HETEPIUMOE OTHOIICHUE K AEHCTBUSIM,
MIPUHOCSAIIUM BPEJI SKOJIOTUH; IPUOOPETEHUE OIBITa IKOJIOTO-HAIIPABICHHON JIEATEIbHOCTH;

- 3CTETUYECKOE OTHOIICHUSI K MUPY, TOTOBHOCTh K 3CTETHUYECKOMY O0YCTPOMCTBY COOCTBEHHOIO OBITA.

JIMYHOCTHBIE pe3ybTAaThl B c()epe OTHOIICHUH O00Y4alIIMXCH K CeMbe U POJAUTEIAM, B TOM YHCJIe NMOATOTOBKA K
ceMeilHOM KU3HU:

- OTBETCTBEHHOE OTHOIIEHUE K CO3JJaHHUI0 CEMbHU Ha OCHOBE OCO3HAHHOT'O MPUHSTHUS IIEHHOCTEH CEMENHOMN KU3HM;

- TIOJIOXKUTENIbHBIA 00pa3 CeMbH, POAUTENbCTBA (OTLOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALMUS TPATULIUOHHBIX CEMENHBIX
LIEHHOCTEH.

JInuHoCTHBIE pe3ybTaTbl B cdepe OTHOUIIEHHSI O0y4alOIIMXCH K TPyay, B cdepe cONMAIbLHO-IKOHOMHYECKHX
OTHOLLICHUIA:

- YBa)KE€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

- OCO3HaHHBIN BBIOOP Oyaymel mpodeccun Kak myTh U CIIOCO0 peann3aiui COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

- TOTOBHOCTh 00YYaIOMIUXCS K TPYI0BOM NPOo(EeCCHOHATBLHOM NeITeTbHOCTH KaK K BO3MOXKHOCTH YYacTHs B PEIICHUH JINYHBIX,
00I11I€CTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAJIBHBIX TTPOOJIEeM;



- HOTPEOHOCTh TPYIAUTHCS, YBAXKEHHUE K TPYy U JIIOJAM TPyJa, TPYAOBBIM JOCTHXKEHUSM, 100POCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIIEHHE K pa3HbIM BUIAM TPYIOBOM ACATEIBHOCTH;
- TOTOBHOCTbH K CaMOOOCITYKMBaHUIO, BKJIIKOYasi 00yYEHHE U BBIIIOJHEHUE JOMAIIHUX 00s13aHHOCTEH.
JInuHocTHBIE pe3yiabTaThl B cdepe (PU3HMYECKOr0, ICHXOJOTHYECKOro, COLMAIBLHOIO M aKaJleMH4YeCKOro
0/1aronoJry4usi 00y4aroumMxcs:
- (¢u3znyecKoe, 3MOIUOHATBEHO-TICUXO0JIOTHYECKOEe, COIHAbHOE OJlaronoiiyune OOyJarolMXcs B KU3HU 00pa3oBaTENbHON
OpraHM3aIliH, OIIYIIEHNE AETbMU O€30MaCHOCTH U MICUXOJIOTHYECKOro KoMpopTa, HHPOPMAITMOHHOM 0€30MacHOCTH.
IL1anupyemsie MeTanpeaMeTHbie pe3yabTaTrbl ocBoeHus OOII
MeranpeamMeTHble pe3yNbTaTbl OCBOEHUS OCHOBHOW OOpa30BaTENIbHOM MPOrpaMMBbl NPEICTABIECHBI TPEMs Tpynmnamu
YHUBEpCAIbHBIX YueOHbIX AeiicTBult (YVY /).
1. PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe AeiicTBUS
BbIyCKHMK HAYYHTCH:
- CaMOCTOSITEIBHO ONPENEATh LEIH, 3aJaBaTh NApaMeTpbl M KPUTEPHUH, IO KOTOPBIM MOKHO OIPEACIIHTh, YTO LEJb
JOCTUTHYTA;
- OLIEHUBATh BO3MOXHBIE IMOCJIEIACTBUS JOCTUKEHMs MOCTAaBICHHOM LEAM B AESATEIbHOCTH, COOCTBEHHON XH3HU U KU3HU
OKPY>KaIOIIUX JIIOJIEN, OCHOBBIBASICh HA COOOPAKEHUSAX S3TUKU U MOPAJIH;
- CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AEATENBHOCTU U KU3HEHHBIX CUTYalUAX;
- OLEHUBATh pECypchbl, B TOM YHCIE BpeMs W JApyrHe HeMaTepHUAJIbHbIE PECYpChbl, HEOOXOAMMBIEC ISl JTOCTHUKEHUS
MOCTaBJICHHOM 1IN,
- BbBIOMpaTh NYyTh JOCTHXKEHHS I€JIM, IUJIAHUPOBATh PEUICHUE IOCTABJICHHBIX 3a7ad, ONTUMHU3UPYS MaTepHallbHbIE U
HEMAaTEpHUaJIbHBIE 3aTPATHI;
- OPraHU30BBIBaTh 3P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHXKEHHS TTOCTABJIICHHOMN LENH;
- COIIOCTABJIATH ITOJYYEHHBIN PE3YJIbTAT AEATEIBHOCTH C IIOCTABICHHOM 3apaHee LEIbIO.
2. ITo3HaBaTe/IbHBIC YHHBEPCAJIbHBIE YUeOHbIE AelCTBUA
BbINyCKHMK HAYYHTCH:
- UCKaTh U HAXOJUTh 00OOIIEHHbIE CIOCOOBI pelIeHHs 3a1a4, B TOM YHCIIe, OCYIIECTBIATh pa3BepHYThI MH(POPMAIIMOHHBIHI
MOMCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHbBIC U MO3HABATEIbHBIC) 3a]aUH;
- KPUTUYECKH OIICHMBATh M MHTEPHPETUPOBATH HH(OOPMALMIO C pa3HbIX MO3WLUH, pacrno3HaBaTh W (HUKCHPOBAThH
MPOTUBOPEYHS B MHOOPMAITMOHHBIX UCTOYHHUKAX;



- UCIOJIb30BaTh PA3JIMYHBIE MOJAECIBLHO-CXEMATUUECKHE CPEJICTBA JJIsI PEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUH, a
TaKXe MPOTHUBOPEUNM, BBISIBICHHBIX B MH(POPMAIITMOHHBIX UCTOYHHKAX;

- HaXOJUTh U TPUBOJAUTH KPUTHYECKUE APTYMEHTHI B OTHOIIECHUM ACHUCTBUU M CYXKJICHUH JIPYyroro; CIOKOWMHO M Pa3yMHO
OTHOCUTBHCS K KPUTUICCKUM 3aMEUaHUSM B OTHOIIEHUU COOCTBEHHOTO CYXKICHUS, pACCMAaTPUBATh UX KaK PeCypc COOCTBEHHOTO
pa3BUTHS,

- BBIXOJUTH 32 PaMKH Y4EOHOTO MpeaMeTa W OCYIIECTBIATH IEJICHANPABICHHBIA MOUCK BO3MOXKHOCTEH IS IIMPOKOTO
MepeHoca CpeCTB U CIOCOOOB ACHCTBUS;

- BBICTpaWBaTh HHANBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHIMYCHUS CO CTOPOHBI IPYTUX YUYaCTHUKOB U
pECYpPCHBIE OTPAHUYCHUS,

- MEHATH U YJEPKUBATh PA3HBIC TTO3ULIMU B TTO3HABATEIBLHON JAEATEILHOCTH.

3. KoMMyHUKATHBHbI€ YHUBepPCAJIbHbIE YUeOHbIe AelCTBHSI
BbInyCKHUK HAYYHUTCSH:

- OCYHIECTBJIAThH JCJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHMKAMH, TaK U CO B3pOCIbIMH (KaK BHYTPHU 0OOpa30BaTEIIbHOM
OpraHu3allid, TaKk U 3a €€ MpejeslaMH), MoJA0HUpaTh MApPTHEPOB IS JACIOBOM KOMMYHMKAIIMM HCXOIS M3 COOOpakeHUM
pPE3yIbTaTUBHOCTH B3aUMOJICMCTBUS, & HE JIMYHBIX CUMIIATHM;

- TIpU OCYIIECTBJCHUU TPYMHIIOBON pabOThl OBITh KaK PYKOBOAUTEIEM, TaK M YJIEHOM KOMAaH/Ibl B Pa3HBIX POJISX (FeHEepaTop
UJIeH, KPUTHK, UCTIOJTHUTENb, BHICTYIAIOIINHI, IKCIIEPT U T.1.);

- KOOPJIMHUPOBATh U BHITIOJHATH Pa0OTY B YCIOBUSX PEaJIbHOI0, BUPTYATbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- Pa3BEpHYTO, JOTUYHO W TOYHO H3JIaraTb CBOIO TOUKY 3PEHHUS C UCIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX M TMHUChMEHHBIX )
SI3BIKOBBIX CPEJCTB;

- pacro3HaBaTh KOH(DJIUKTOTEHHBIE CUTYallMU U MPEIOTBpaIaTh KOHMIMUKTHI O UX aKTUBHOMU (hasbl, BEICTPAUBAThH JCJIOBYIO U
00pa3oBaTEIbHYI0 KOMMYHUKAIIMIO, 30eras TUYHOCTHBIX OIIEHOYHBIX CYXKIECHUM.

Ilnanupyemblie npeaMeTHbIe pe3yabTaThl 0cBOeHUs OOII

B pe3yabrare usyuyeHus y4eOHOro npeamMera «XuMHs» HA YPOBHeE CpPeAHero o0mero o0pa3oBaHus:

BeinyckHuk Ha 0230BOM YPOBHE HAYYMTCH:

- packpblBaTh Ha TPHUMEpPAX POJIb XUMUU B (HOPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpPAa U B MPAKTUYECKOUN
NEATEIIbHOCTH YEJIOBEKa,;

- IEMOHCTPHUPOBATH HA IPUMEPAX B3aUMOCBS3b MEXKAY XUMUEU U IPYTUMU €CTECTBEHHBIMU HAYKaMU;



- pacKpbIBaTh Ha MpUMeEpax MOJOKEHUS TEOPUHU XuMuueckoro crpoeHust A.M. bytiieposa;

- noHuMaTh ¢usnyeckuil cmbica Ilepuonnyeckoro 3akoHa J[.M. MenneneeBa u Ha €ro OCHOBE OOBSCHATH 3aBHUCHUMOCTb
CBOMCTB XUMUYECKHUX AJIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB OT IEKTPOHHOI'O CTPOEHUS aTOMOB;

- 00BSCHATH MPUUMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIINX MPEICTaBICHUI 00 UX COCTaBE U CTPOCHUU;

- MPUMEHSTH MpaBUja CHUCTEMAaTHUYECKOW MEXIyHApOJAHONW HOMEHKIATYphl KaK CPEICTBA Pa3IMYCHHs] U UIACHTH(PHUKAIUU
BELIECTB 10 UX COCTAaBY U CTPOCHUIO;

- COCTaBJIATH MOJICKYJISIPHbIE U CTPYKTYpHBIE (DOPMYIJBI OPraHUYECKUX BEIIECTB KaK HOCHUTENECH MH(opManuu o CTpOECHUU
BELIECTBA, €0 CBOMCTBAX U MPUHAUIEKHOCTU K ONPEICIICHHOMY KJIaCCy COCIMHEHUI;

- XapaKTepu30BaTh OPraHUYECKUE BEILIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATH IMPHUYMHHO-CIIE/ICTBEHHbBIE
CBSI3U MEXY JaHHBIMHM XapaKTEPUCTUKAMHU BEILIECTBA;

- IPUBOJUTH NMPUMEPHl XUMHUYECKUX PEAKIUI, PACKPBIBAIOIIMX XapaKTEPHbIE CBOMCTBA THUIIMYHBIX MPEICTAaBUTEIECH KIIACCOB
OpPraHUYECKUX BEIIECTB C LEJIbI0 X UIEHTU(PUKALNN U OOBSICHEHHSI 00JIaCTH IPUMEHEHUS;

- IPOTHO3UPOBAaTh BO3MOYKHOCTb IPOTEKAaHUS XMMHUYECKMX PEaKIMil Ha OCHOBE 3HAHUM O TUIIAX XUMHUYECKOH CBS3U B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOM CIIOCOOHOCTH;

- HUCHOJb30BaTh 3HAHMSI O COCTaBE, CTPOGHUUM U XUMHUYECKHMX CBOWCTBAX BEILIECTB JUIsl O€30MaCHOTO NPUMEHEHHUS B
IIPAKTUYECKOM JESATEIBHOCTH;

- TOPUBOJUTH NPHUMEPHI MPAKTUYECKOIO MCIHOJIb30BaHUS MPOAYKTOB IHEpepadOTKM HePTH U MPUPOJHOrO rasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH (ITOJMATUIIEHA, CHHTETHYECKOr0 Kay4yKa, alleTaTHOTO BOJIOKHA);

- MPOBOAMTH OMBITHI MO PACMO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIMLEPUHA, YKCYCHOW KHUCIOTBI, HENPEACIbHBIX KUPOB,
TJIFOKO3bI, Kpaxmalia, OeJIKOB — B COCTaB€ MUUIEBBIX MPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;

- BJIQJIETh MIpaBUJIaMU U IprueMaMu 0€30MacHOr paboThl ¢ XUMUYECKUMHU BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

- YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTM XHMMHUYECKOW PEaKIMU U CMEUICHUS XUMUYECKOIO PAaBHOBECHS OT Pa3IUYHBIX
(akTOPOB C 1EJIbI0 OMPEAEIICHUS ONTUMAIBHBIX YCIOBUM MPOTEKAHN XMMHUECKHUX MPOLECCOB;

- IPUBOJUTH IPUMEPHI THIPOJIA3a COJIEN B IOBCEAHEBHOM )KU3HU YEJIOBEKA,

- TPHUBOJIWUTH IPUMEPBHl OKHUCIHMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKUMHA B NPHUPOJAE, IPOU3BOACTBEHHBIX MpoOLECCaX U
KU3ZHEJIEATEIIbHOCTH OPraHU3MOB;

- IPUBOJAUTD MPUMEPHl XUMUYECKUX PEaKLUi, paCKphIBAIOIINX O0IIHE XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U
HEMETAJUIOB;

- TPOBOJUTH pacyeThl HA HAXOXKICHHUE MOJIEKYJSpHOW (OpMyJbl YriaeBOAOpPOAAa MO MPOAYKTaM CropaHUsi U IO €ro
OTHOCUTEJIbHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINX B €T0 COCTaB;



- BJIaJIETh MpaBujIamMu O€30MacHOro OOpallleHUs C €AKUMH, TOPIOYMMU W TOKCHYHBIMM BEIIECTBAMH, CPEICTBAMU OBITOBOM
XUMUH;

- OCYIIECTBJIATH MOUCK XUMUUYECKOU MH(OpMAIIMU IO HA3BAHUSIM, UJIEHTU(DUKATOPaM, CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;

- KPUTHYECKH OLICHWBATh M HUHTEPIPETUPOBATh XMUMHUYECKYI0 HH()OPMAIINIO, COJEP)KAILIYIOCS B COOOIIECHUSX CpPEICTB
MaccoBor uH(popmanuu, pecypcax HWHTepHeTa, HAyYHO-MOMYJSIPHBIX CTaThAX C TOYKM 3pPEHUS ECTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIEJISIX BBISIBJIEHUS OIIMOOYHBIX CYKIEHUN U (POPMUPOBAHUSI COOCTBEHHOM NO3ULINU;

- NPEICTABIATh MYyTH PEIICHUs II100aJbHBIX MPOOJEM, CTOSIIMUX NEPE] YEIOBEUYECTBOM: 3KOJOTMYECKHX, YHEPreTUYECKHUX,
CBIPBEBBIX, M POJIb XUMUHU B PEIICHUH 3TUX MPOOIIEM.

BorinyckHMK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

- UWLIIOCMPUpPOBaAmsb HA NPUMEPAX CMAHOGNIEHUe U I8ONIOYUIO OP2AHUUECKOU XUMUU KAK HAYKU HA PA3TUYHLIX UCIOPUYECKUX
amanax ee pa3eumusl;

- UCNONIBL308AMb MEMOObl HAYYHO20 NO3HAHUS NPU BLINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMEeNbCKUX 3A0ay N0 U3YYEeHUIO
CB80UCM8, CNOCOO08 NONYUEeHUS U PACNO3HABAHUS OP2AHUYECKUX BeUjeCmE;

- 00BACHAMb NpUpPoOy U Cnocodbl 00PA308AHUS XUMUYECKOU CB8A3U. KOBAJLEHMHOU (NOJAPHOU, HENOJAPHOU), UOHHOL,
MeMauiuyeckou, 8000pOOHOI — C Yelbl0 ONpedeneHUs XUMUYEeCKOU aKmMU8HOCMU 8eUleCma;

- YCMAaHaeIueams 2eHemuyecKylo C8513b Medcoy KIACCAMU OpP2aHUYecKux eeujecme O0as 00O0CHOB8AHUS NPUHYUNUATLHOU
B03MONCHOCMU NOTYYEHUS OP2AHUYECKUX COCOUHEHUU 3A0AHHO20 COCMABA U CMPOEHUSL,

- YCIMAaHasIueams 63auUMOCB8A3U Me#cOy Qakmamu u meopuel, NPUYUHOL U c1e0CcmaeuemM npu aHaiuse npodIeMHbIX CUMYayuil u
000CHOBAHUU NPUHUMAECMBIX PEUleHUll HA OCHO8E XUMUYECKUX 3HAHUII.



Conepxanue y4eOHOM U CHUNIIHHBI

10 xiaace

11 kiaace

OCHOBBI OpraHU4YeCcKOl XUMMH.

[losiBieHME W pa3BUTHE OPraHUYECKONM XHUMHHU Kak
Hayku. IIpeamer opranmdeckoid Xumuu. MecTo M 3HAUYCHHUE
OPTraHUYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHUE KaK TMOPAIOK COCIWHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO WX BaJ€HTHOCTH. OCHOBHBIE
TOJIOKEHUSI TEOPUU XHMHUYECKOTO CTPOCHUS OPraHUYECKUX
COEMHECHUN A.M. bytnepoga. YraepoaHsiit CKEJIET
OPraHUYECKON MOJIEKYJIbl. KpaTHOCTh XWMHYECKOW CBS3H.
3aBUCHMOCTh CBOMCTB BEHIECTB OT XHMHUYECKOIO CTPOCHHS
Mosiekyi. M3omepus u uzomepsl. [loHsaTue o GpyHKIIMOHATBHOM
TpyIIIIE. [TpuHIMTIBI KJaccuuxanuu OpraHUYECKUX
COCMHCHUM. Cucrematnueckas MEKTyHapOIHAs
HOMEHKJIaTypa W  NpUHIMNB  00pa30BaHMsl  Ha3BaHUU
OPTraHUYECKUX COCIUHECHUMU.

AJKaHBI. Cmpoenue MOJIEK) bl memana.
I'omonornueckuit psin ankaHoB. ['omonorn. HomeHknatypa.
N3oMepus yrinepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHUS
(¢u3nyeckux CBOMCTB. XUMHUECKHE CBOMCTBAa (Ha MpuUMEpe
METaHa W 3TaHa): peaklMH 3aMelleHus (rajJoreHUpOBaHUE),
JNETUAPUPOBAHUS KAaK CHOCOOBI TMOJYyYEHUS BaKHEHUIIUX
COCIMHEHUN B OPraHUYeCKOM CHUHTe3€. ['opeHne MeTaHa Kak
OJMH U3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIILICHHOCTH U
OpiTy. Haxoxmenwe B Tpupoje M TNPUMEHEHHE aJKaHOB.
llonamue o yuxnoankauax.

AJIKEHBI. Cmpoenue MOJIEKYbl SMUIEHA.
I'omonornueckuin psx ankeHoB. Homenknatypa. M3omepus

OCHOBBI OPraHu4YecKO XUMMH.
THNBI XUMUYECKUX PEAKIIUN B OPraHUYECKON XUMUHU.




YIIAEPOJHOTO CKEJeTa U TOJIOKEHUS KpaTHOM CBSI3M B
MoJieKyJie. XUMHUYECKHE CBOWCTBa (HAa MpUMEpE JTUIICHA):
peakiuu TpUCOEeNUHEHUs (TalOreHUpPOBaHUE, 2uopuposauue,
TUApaTalus, 2u0po2aio2eHupo8anue) Kak Croco0 MOTydeHUs
(YHKIIMOHATBHBIX TPOW3BOAHBIX YTIEBOAOPOIOB, TOPEHUS.
[Tonmumepu3amusi 3TUJICHA KaKk OCHOBHOE HAIpPAaBIEHUE €ro
UCIONh30BaHus. [ToMMATHIICH KaKk KPYITHOTOHHAKHBIN MPOTYKT
XUMHUYECKOTO MPOou3BoACTBa. [[pMeHenne sTuneHa.

Anxanuensl u kayuykd. [loHstue o0 ankagueHax Kak
YTIIEBOJOPOAaX C ABYMs NIBOMHBIMU CBA3sIMU. [lomumepuzanus
nuBuHUNa  (Oyraguena-1,3)  kak  crmoco® — TMOJy4YeHHs
CUHTETUYECKOTO Kaydyka. HaTypallbHbIH U CHUHTETHYECKUIN
Kayuyku. Bynkanuzanus kayudyka. Pesuna. Ilpumenenue
Kay4dyKa U pEe3UHBI.

AJIKUHBI. Cmpoenue MOJIEK) bl ayemuinenda.
I'omomornuecknii psanx ankuHoB. Homenkmarypa. M3omepus
VIIACPOAHOTO CKeleTa M TOJIOKEHHUS KpaTHOW CBSI3M B
MoJieKkyje. XUMHUUYECKHE CBOWCTBA (Ha MpUMEpPE alleTUIICHA):
peakiuu TpUCOeNMHEHUsl (TalOTeHUpPOBAHUE, 2udpuposauue,
TUApaTaIus, 2U0po2aioceHUpo8anue) Kak Croco0 MOTydeHUs
MOJIMMEPOB W JIPYTHX TIOJNIE3HBIX TPOAYKTOB. [opeHue
aleTWICHa KAaK HCTOYHHMK BBICOKOTEMIIEPATYPHOrO IJIAMEHU
JUTSL CBapKU M pe3ku MeTauioB. [[puMeHenue anerusieHa.

Apenbl. beH3051 Kak MPeACTaBUTENIb apOMATHYECKHUX
yraeBo1opoAoB. Cmpoenue monekynvt Oenzona. XUMHYECKUE
CBOWCTBA: pEaklUu 3aMmenieHus (TaJoreHUpPOBAHHME) Kak
CIoco0 MOJMy4YeHUs XMUMHYECKUX CPEICTB 3aIlUThl PACTCHU,
npucoeuHeHus  (TUIPUPOBAHME)  KaK  JOKa3aTesIbCTBO
HENpEeIeNbHOTO XapakTepa OeH3oma. Peakmus ropeHwus.
[Ipumenenue 6eH3ouna.




Cnuptel. Knaccudukanus, HOMEHKIATypa, H30MEpHs
CIUpPTOB. METAaHOJ M 3TAaHOJ KAK MPEACTABUTENH MPEIEIbHBIX
OJIHOATOMHBIX CIHUPTOB. XUMHUUYECKUE CBOMCTBA (HA IpUMEpe
METaHOJIa ¥ 3TAHOJIA): B3aUMOJCHCTBHUE C HATPUEM KaK CIIOCOO
YCTAaHOBJICHUSI ~ HAJMYUS  THIPOKCOIPYIIIBI, pEaKIHUs C
raJloreHOBOJIOPOIAMU KaK CIIOCOO MOJyYeHUs] pacTBOPHUTENEH,
AerupaTanusi Kak crnoco0 TmoJydeHus A3TwieHa. Peakuus
TrOPEHUs: CHOUPTHl Kak TOIIMBO. I[IpuMeHeHue MeTaHona u
sTaHoa. OU3NOTOTUYECKOE IEMCTBUE METAHOJIA U ATAHOJA Ha
OpraHu3M 4YEJOBEKAa. OTWICHIVIMKOIb M TIHUIEPUH Kak
IIPEACTABUTENN  NPEIEIbHBIX  MHOIOATOMHBIX  CIUPTOB.
KauecTBeHHass peakiuss Ha MHOIOATOMHBIE CIHMPTBI H €€
IIPUMEHEHUE Ui pACIO3HABaHUs TJIMLEPUHA B COCTaBe
KOCMETHYECKHX  cpelnctB.  lIpakTtmyeckoe  npuMeHeHHe
STUJICHTJIMKOJS U TIIULEPHHA.

®enon. CtpoeHue Monekyiasl (eHona. BzaumHoe
GIUAHUE AMOMO8 8 MOJeKyle henona. Xumuieckue ceoUCmea:
g3aumooelicmsue ¢ Hampuem, SUOPOKCUOOM HAMPUsl, OPOMOM.
[Ipumenenue enona.

Anpaerunpl. MertaHanbs (opmanbaeru) W 3TaHAb
(aeTanpaerua) Kak MpeiIcTaBUTENN MPEACTbHBIX albJIETHIIOB.
KauectBenHble peakiiuu Ha KapOOHWIBHYIO TpyMImy (peaxius
«cepeOpsHOrO  3epKajia», B3aUMOJICHCTBHE C TUIPOKCHUIOM
Menu (II) m ux nmpumeHeHue Ayt OOHAPYKEHHS TPEAEIIbHBIX
aJbJIETUJOB B MPOMBIIIJIEHHBIX CTOYHBIX BOJAaX. TOKCMYHOCTH
anpaerunoB. [Ipumenenue Gpopmanpaeruaa v aleraibIeruia.

KapOboHoBble  KHCHOTHL. YKCyCHas KHCJIOTa  Kak
MPEACTABUTENb MPEACNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XHMHYECKHE CBOMCTBA (Ha TpPUMEPE YKCYCHOU
KHCJIOTBI): PEaKIMM C METaJJlaMHd, OCHOBHBIMHU OKCHJIAMH,




OCHOBAaHUSIMU M COJSIMM Kak IOATBEPXKIECHUE CXOJACTBA C
HEOPraHWYECKUMHU KHUCIOTaMu. Peaknus srepudukanuy Kak
Croco0 MOy4eHUs CIOXKHBIX 3GupoB. [IpruMenenue ykcycHoit
kucnothl. [IpeacraBnenue o BhICIIUX KapOOHOBBIX KUCIOTaX.

Cnoxusie >¢upsl U xupbl. CroxHble 3QUPHl KAk
IPOAYKTHI B3aUMOJCHCTBHS KapOOHOBBIX KUCIOT CO CIIUPTaMH.
[Ipumenenue clOXHBIX 3(QUPOB B MUIIEBOM W Tap(roMepHOil
IPOMBINIICHHOCTH. JKHUPBI KakK CII0KHBIE dPUPHI TIULEPHUHA U
BBICIIUX KapOOHOBBIX KHUCJIOT. PacTuTenbHble W >KMBOTHBIE
KHUPbI, UX cocTaB. Pacro3HaBaHuE PACTUTENBHBIX XUPOB Ha
OCHOBAaHMM UX HeNpeaenpHoro xapakrepa. [Ipumenenue
KUPOB. ['maponn3 WA OMBUIEHHE KHUPOB Kak CIOCO0
IPOMBIIIJIEHHOTO TOJYyYEHUSI COJel BBICIIMX KapOOHOBBIX
KUCIOT. MBIIA Kak COJMM BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBOMCTBa MbLIA.

VYrnepoael. Kiaccudukanus yrineBogoB. Haxoxnenue
yIJA€BOMOB B mpupoje. [7roko3a Kak —aiabAeTHAOCIHPT.
bposxenue rmoko3sl. Caxaposa. [ uoponuz caxaposwvl. Kpaxman
U IIEJUTI0JIO3a KaK OWMOJOTHYeCKHe TOJMMEpPhl. XUMHUYECKHE
CBOMCTBa Kpaxmajia M IEJUTIONO03bl (THAPOININ3, KauyeCTBEHHAs
peakiusi ¢ WOJAOM Ha Kpaxmal MU €€ MpPUMEHEHHE s
oOHapy>XeHMsI Kpaxmalia B MpoAyKTax nurtanus). [Ipumenenue
u  Ouosjormueckass  posnb  yrineBoaoB.  Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAaX Ha MPUMEpPE alleTaTHOrO BOJIOKHA.

Nnentuduxarus OpPraHUYECKUX COCJIMHEHUU.
I'enemuueckas c6436  MedxHcoy — Kuaccamu — Op2AHUYECKUX
coedunenuy. TUNBI XUMHYECKUX pPEaKUUHd B OPraHUYECKOM
XUMHH.

AmvuHOKUCIIOTHI U Oenku. CocTaB W HOMEHKJIATypa.
AMUHOKHUCIIOTHI KaK aM(OTepHbIE OPTaHUYECKUE COCTMHEHUSI.




[lentuanas cBa3b. buonorndeckoe 3HaA4EHHE O-aMUHOKHCIIOT.
O6nactu mpUMEHEHUs aMHUHOKHUCIOT. belku kak mpupoHbie
ouononumepsl. CoctaB U cTpoeHHE O€IKOB. XUMHYECKHE
CBOMCTBa OCJIKOB: THUIpONW3, AcHaTyparus. OOHapyxeHue
OCJIKOB TPH TOMOIIM KA4eCTBEHHBIX (IIBETHBIX) PEAKIIHA.
[IpeBpamenuss OenkOB MUIM B OpraHu3Me. buonormdeckue
byHKIIUN OETIKOB.

Teopernueckne 0CHOBbBI XUMMH.

CrtpoeHue BeniecTBa. DIEKTPOHHAS KOH(PUTYpalUs aToma.

OcHosHoe u 8030ya#coenHble COCMOSHUS AMOMOS.
[TprunHbI MHOTOOOpAa3Usl BEIIECTB.

Teopernueckne 0CHOBbI XUMUM.

Crpoenue BemectBa. COBpeMEHHAs MOJAEIb CTPOCHUSA
atoma. OJEeKTpoHHas KoHpurypauus aroma. OcHogHOe U
6030yxcoeHHble  cocmosHus — amomos.  Knaccudukarus
XUMHUUYECKUX DJIEMEHTOB (S-, p-, d-ameMeHThl). OCOOEHHOCTU
CTPOCHUSI DHEPreTUYECKUX YpPOBHEW aToMOB d-3JIEMEHTOB.
Ilepuomuueckass cucrema XuMHUYeCKHX diiemeHToB J[.H.
MenneneeBa. duznueckuit cMmbici llepuoanueckoro 3akoHa
.. Menneneea. [IpuunHbl U 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB JJIEMEHTOB M WX COCAWHECHUW IO TMEpUoJaM H

rpynnaM. OJEKTpOHHAas MPUPOJIa XUMHUYECKOW  CBS3M.
DJIEKTPOOTPUIIATENILHOCTh.  BHUJBI ~ XMMHYECKOM  CBS3H
(KoBaJICHTHasi, HWOHHAs, METAJUIMYECKas, BOJOPOJHAS) U

MeXaHU3Mbl ee 00pazoBanus. Kpucmannuueckue u amopgpuule
sewecmea. Tunvl Kpucmaiiuueckux peulemox (amomuas,
MONEKVIAPHAS,  UOHHAS,  MemAalIuyeckas). 3a8ucumocms
Quzuneckux ceoticme eewjecmea om Muna KPUCMALIUYECKOU
pewemxu. IpuarHBl MHOTOOOpA3Us BEIIIECTB.

XUMHUYECKUE PEAKIUU. [ OMOr€HHBIE W TETEPOTCHHBIC
peakuuu. CKOPOCTh PEaKIMu, €€ 3aBUCHUMOCTh OT Pa3IMYHbIX
(baKTOpOB: MPUPOJBI PEarupyIONIUX BEIIECTB, KOHIICHTPAIIUU
pearupyrommx BEIIIECTB, TEMIIEPATYPHI, IIOIA N




PEaKIMOHHON MOBEPXHOCTH, HAJIU4Ms KaTanu3aropa. Poub
KaTaJnu3aTOpOB B MPUPOJE U MPOMBIIIICHHOM MPOU3BOJICTBE.
O6patuMocTh peakiuil. XHUMHUYECKOE€ PpABHOBECHUE U €ro

CMEIlIeHWe  TOoJ  JCHCTBHEM  pa3iuYHbIX  (PaKTOpOB
(KOHIIEHTpALMsI peareHTOB WIH NMPOJAYKTOB PEAKIIMH, TaBJICHUE,
TeMIlepaTypa) Il  CO3JaHHUS  ONTHUMAJIbHBIX  YCJIOBHM

NPOTEKaHUsI XUMHUYECKUX MPOIECCOB. /lucnepcHvle cucmemul.
Ilonamue o xoanoudax (3o1u, cenu). Mcmumnnvie pacmeopui.
Peakiuu B pacTBOpax »dJEKTPOJUTOB. pH pacTBopa Kak
noKa3areib KUCIOTHOCTH cpefbl. I'maponus coneil. 3HaueHue
TMJIpOJN3a B  OMOJOTMYECKHX  OOMEHHBIX  Ipolieccax.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM B  MPUPOJIE,
IPOU3BOJACTBEHHBIX  IpoLeccaXx U JKU3HEIAEATEIbHOCTH
opranu3moB. OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U TOOOYHBIX MOATPYIII
(Menb, Kene3o) W HEMETAIOB: BOAOPOJA, KHUCIOPOAa,
rajioreHoB, cepbl, a3oTa, Qocdopa, yriaepoaa, KpEeMHHUS.
Koppo3ust MeraminoB: BUIbI KOPPO3HH, CHOCOOBI 3aLIUThHI
METAJUIOB OT KOPPO3UU. DIeKMpPOIU3 pacmeopos u pachniasos.
Ilpumenenue snekmpoauza 8 NPOMbILUIEHHOCTU.

XUMHUS U KU3Hb.

Hayunbie MeTompl mno3HaHUA B XUMHUH. VICTOYHMKH
xumudeckoil  mHpopmaruu. Ilouck  uHpopMauumu 1o
Ha3BaHMAM, WUACHTU(DUKATOpPAM, CTPYKTYpPHBIM (dopMyiam.
MopenupoBaHue XUMHYECKHX MPOLUECCOB U  SIBJICHUM,
XUMUYECKUl aHaiu3 U CcuHmes KaKk METOAbl HAy4HOIO
MMO3HAHMUS.

Xumus u 310poBbe. JlekapcTBa, PepMEHTHI, BUTAMUHBI,
TOPMOHBI, MHUHEpajbHbIe BOJBL. [IpobiemMbl, CBsI3aHHBIE C

XuMMS U KM3Hb.

Hayuynbie MeTonpl mO3HaHUST B XUMHUU. VICTOUHMKH
xumudeckol  mHpopmanuu. Ilowck  uHPopMauuu 1O
Ha3BaHUSIM, WUACHTU(UKATOPAM, CTPYKTYpPHbIM (dopMmyiam.
MopnenupoBaHue XUMHYECKHX MPOLECCOB U SIBJICHHUM,
XUMUYECKUNl aHAIU3 U CUHme3 KaK METOAbl Hay4YHOIo
MO3HAHHUS.

Xumus B crpoutenbctBe. llement. beron. Ilombop
ONTHUMAJIbHBIX CTPOUTEIbHBIX MATEPHAIOB B MNPAKTHYECKOU




NpUMEHEHUEM  JIEKAPCTBEHHBIX  MpernaparoB.  Bpennbie
OPUBBIUKK M (AKTOPBI, pa3pyllalollie 3J0pOBbe (KypeHHue,
ynotpeOieHre  alkorojs, HapkoMaHus). PammonanbHOE

nutanue. [luwesvie 0obasxu. OcHo8vl NUWEBoU XUMUL.

XuMHs B NOBCEIHEBHOW XM3HH. MOKOIIWE W YUCTSIINE
cpenctBa. Cpeocmea 60pvbbl ¢ OLIMOBHIMU HACEKOMBIMU:
penennenmol, uncekmuyuowvl. CpencTBa JTUYHOM TUTHMEHBI U
kocmeTuku. IlpaBuna Oe3omacHOW pabOTBI C  €AKUMH,
TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMHU, CPEICTBAMHU OBITOBOM
XUMUHU.

XUMHSI W CEIbCKOE XO35MCTBO. MuHeEpalbHbBIE W
opranudeckue yynoopenus. CpeicTa 3alUThl PACTCHUM.

Xumuss u  3Heprervka. [IpUpogHble  MCTOYHUKH
yraeBoAopoa0oB. [IpupoaHbIii U MOMYTHBIN HEPTSIHOM ra3bl, UX
coctaB U ucnoib3oBanue. CoctaB HEPTH U ee mnepepadoTKa.
Hedrenpoaykrsl. OxraHoBoe uymcino OeH3uHa. Oxpana
OKpY>Karoleu cpeabl npu HedTenepepaboTke u
TPAaHCIIOPTUPOBKE He(TEnPOyKTOB. AJbTepHATUBHBIE
HMCTOYHUKH DHEPTUH.

XuMuss W OKOJOTUA. XUMHYECKOE  3arpsA3HEHUE
OKpyXkaromen cpeapl u  ero  nocuencreus.  Oxpana
rugpocdepsl, TOYBBI, aTtMocdepsl, GIopel U (QayHbl OT
XUMHUYECKOTO 3arpsi3HEHUS.

JEATEIIbBHOCTH YEJIOBEKaA.
XuMHUA M CEIbCKOE XO34MCTBO. MMUHEpAIIbHBIE U

opranuueckue ynoopenus. CpeacTBa 3alluThl paCTCHUM.
[IpaBwia Ge3omnacHoi pabOTHl C €IKUMHU, TOPIOUYMMH U

TOKCUYHBIMH BEIICCTBAMH, CPEICTBAMH OBITOBONM XUMUHU.

XuMusi ®  3KoOJIOrMA. XHMHUYECKOE  3arps3HCHUE
OKpyXamiied cpeapl u ero mnocieactBus.  Oxpana
runpochepsl, mTouBbl, atmMocdeprl, GIAOPEI U QayHB OT

XUMHNYCCKOTO 3arpA3HCHUA.

Tunsl pacyeTHbIX 3a1a4:

Haxoxxaenue molieKyasipHOM (POpMyJibI OpraHUYECcKOro
BEIIECTBA M0 €r0 INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJALIMX B €r0 COCTaB, WIH M0 NMPOAYKTAaM CTOPAHUS.

Pacuetsi wmaccel (0OBeMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEaKIMM, €CJIU OJHO M3 BEUIECTB JaHO B M3OBITKE

Tunsl pacyeTHbIX 3a1a4:

Pacuetst MaccoBoii gmoauM (Macchl)  XHMMHUYECKOTO
COCIMHEHUS B CMECH.
Pacuetsi wmaccel (0OBeMa, KONMHMYECTBA BEIIECTBA)

MPOJYKTOB PEAKINH, €CIM OJHO M3 BEIIECTB JAHO B M30OBITKE
(MMeeT nmpuMecH).




(MMeeT nMpuMecH).

Pacuersl MaccoBOii Wi OOBEMHOM [HOJH BBIXOJA
MPOAYKTa peakl OT TEOPETUUYECKH BO3ZMOKHOTIO.

PacueTts! TemoBoro ¢ dexra peakuuu.

PacueTsl 00bEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX
peaKIusx.

Pacuetst maccel (0O0bema, KOJMYECTBA BEIIECTBA)
MPOAYKTa pEeaKkIuu, €CJIM OJHO U3 BEIIECTB JIaHO B BUJE
pacTBOpa C OMNpENEICHHOM MacCcOBOM J0Jiel pacTBOPEHHOIO
BEILIECTBA.

Pacuersl MaccoBOil wWiIM OOBEMHOW [HOJMH BBIXOJA
MPOJYKTa PEAKIUU OT TEOPETHUECKH BO3MOKHOTO.

Pacuets! TemmoBoro ¢ dexTa peakuuu.

PacueTsl 00bEMHBIX OTHOIICHHUH Ta30B PU XUMUYECKUX
peaKIusX.

Pacuetst maccel (0O0bema, KOJIMUECTBA BEIIECTBA)
MpPOAYKTa pEaKIuu, €CIM OJHO W3 BEIIECTB JIaHO B BHUJE
pacTBOpa C ONPEIACICHHOM MacCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA.

Tembl npakTHYecKHX PadoT:

KauecTBeHHOE ompeneneHue yriepoaa, BOIOpoAa H
XJIOpa B OPTAaHMYECKUX BEIIECTBAX.

[Tosryuenue 3TUICHA U U3YYEHHUE €r0 CBOMCTB.

CBolCTBa KUCIOPOACOAEPKAINX COSTUHEHHM.

Pemenne skcriepuMEHTANBHBIX 337jad Ha pacrio3HaBaHUE
OpPraHUYECKUX BEILECTB.

Pacrio3naBaHue miacTMacc ¥ BOJIOKOH.

Tembl npakTHYecKux padoT:

Pemenne  skCnepMMEHTANBHBIX  3aJad MO  TEME
«MeTanibsy.

Penrenne  SKCIIEpUMEHTANBHBIX  3aJa4 IO  TEME
«Hemeramib».

Penrenne  SKCIIEpUMEHTANBHBIX  33aJa4 IO  TEME
«l'eHeTHYECKass CBSI3b MEXKIY KIACCAMU HEOPTAaHUYECKUX

COEIMHEHUIY.







TemaTu4yeckoe nuiannpoBanue yyeoOnoro marepuaja 10 kaacc (34 yaca)

Ne ypoka Tema ypoka Conep:xxanue ypoka Kosauu
€CTBO
4acoB

Teopusi XUMHYECKOT0 CTPOEHUSI OPTaHMYECKHUX COeIMHeHHuii. 3 yaca

171 OcHOBHBIE IOJIOKEHUS TEOPUU [TosiBnieHne M pa3BUTHE OpraHWYecKoM XumuM Kak Hayku. [Ipeamer opranuueckoit | 1
XUMHYECKOTO CTPOCHUS XUMHUH. MecTo U 3HaYeHHEe OPraHMYeCKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

OpraHMYECKUX COEAUHEHUN XHUMHUYECKOE CTPOEHUE KAK MOPSIOK COETUHEHUSI aTOMOB B MOJIEKYJIE COIIACHO UX
A.M. byrneposa. UncTpyKTax) mo BaJIECHTHOCTU. OCHOBHBIE MMOJIOKEHUSI TEOPUU XUMHUECKOTO CTPOSHUSI OPTaHUYECKUX
Th. coenunennit A.M. BytnepoBa. YriepoaHslil cKkeleT OpraHnuecko MoseKybl. KpaTHocTh
XUMHUYECKOH CBSI3U. 3aBUCUMOCTbH CBOWCTB BELIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYJI.
W3omepust u u3oMepsl.
Crpoenne BemiecTBa. OJIEKTpOHHas KoH(purypauuss aroma. OcHogHoe u
8030VHCOEHHble COCMOANUS AMOMOS.
[TpuurHBEI MHOTOOOpA3Hs BEIIECTB.

2/2 W3omepust 1 n30MepBI. WN3zomepuss u  wu3omepbl. llonstne o ¢yHKuMoHanmpHOM rpymme. [IpuHIMITEI 1
Homenknarypa opraHnueckux KJIacCU(UKALIUM ~ OPraHMYEeCKUX  COEAMHEHMU. Cucrematnueckas  MEXJIyHAapoOJHas
COEIMHEHU. HOMEHKJIaTypa ¥ MPUHLUIBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX COEIUHEHUI.

ITouck nHpopmanuu Mo Ha3BaHUSM, UIEHTH(PUKATOPAM, CTPYKTYPHBIM (popMyIaM.

3/3 [TpakTnyeckas padora Nel Hayunsle MeTozpl mo3HaHud B XUMUU. VcTouHMKHM Xumuueckoi uHpopmaruu. [Touck 1
«KauecTBeHHOE onpe/ieneHne nH(pOpMaLlUK N0 Ha3BaHWM, WIACHTH(PHUKATOpaM, CTPYKTYpPHbIM (opMmyiaM. MojenupoBaHue
yrJepoaa, BOAOPOJa U XJIopa B XUMHMUYECKHUX TPOLIECCOB W SIBICHUH, XUMUYECKUU aHAIU3 U CUHmMe3 KaK METOJbl HAy4HOTO
OpPraHUYECKUX BEIIECTBAX). MO3HAHUS.

IIpaBuna Ge3omacHOi pabOTHl C €AKUMH, TOPIOYMMHM M TOKCHUYHBIMU BEIECTBAMHU,
cpencTBamMu OBITOBOM XUMHH.
Yriesoaopoas! U MX NPUPOAHbIe HCTOYHUKHU. 10 yacoB
1/4 ‘ AJTKaHBI. ‘ Ankaabl. Cmpoenue monekyivl memana. 1'OMOJIOTHYECKUN psii adkaHoB. [ 'omorory. 1




Homenkimarypa. M3omepust yriepomHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUs (U3HUECKUX
cBOicTB. XMMMUECKHE CBOWCTBAa (Ha IpUMEpe MeTaHa M JTaHa): pEaKklUUU 3aMEelleHUus
(ranoreHupoBaHue), ACTUIPUPOBAHMS KaK CHOCOOBI MONYyYEHHUS BaKHEMIINX COEAMHEHUN B
OpraHMYECKOM CHHTe3e. ['opeHne MeTaHa KaKk OJUH U3 OCHOBHBIX MCTOYHHMKOB TeIUla B
MIPOMBIIIJIEHHOCTH M ObITy. HaxokneHue B mpupoje M NpUMEHEHHE ajKaHOoB. [lowamue o
YUKTIOAIKAHAX.

Pacuets! TeroBoro 3¢ dexra peakiuu.

PacueTbl 00bEMHBIX OTHOUIEHHUH ra30B IPU XUMUYECKUX PEAKLIUAX.

2/5

AJIKEHEL.

Anxensl. Cmpoenue  Mmonekyavl  smuieHa. 1'OMOJIOTMYECKUH  psif  AJIKEHOB.
Homenxknarypa. M3omepust yriaepoaHOro cKejera W MOJIOKEHUs KPaTHOW CBS3M B MOJIEKYJIE.
XuMHYecKHe CBOMCTBA (Ha MpUMEpPE ATHIIEHA): peakUUu NPUCOEAUHEHUs (TajloreHHupoBaHUE,
2uopuposanue, TUAPATALNSL, cUOPO2ATIO2eHUPOBaHUE) KAaK CIIOCO0 MONydyeHUs (PYHKIIMOHATBHBIX
MIPOU3BO/IHBIX YIIIEBOJOPOIOB, TopeHus. [lonnmMepusanus dTHiIeHa KaKk OCHOBHOE HaIpaBJICHUE
ero ucnonb3oBaHus. [lomudTHiieH Kak KPYMHOTOHHAXHBIA  MPOIYKT XUMHYECKOIO
npou3BocTBa. [IpuMeHeHue sTHIeHA.

Pacuets! TermoBoro ¢ dekra peakuu.

PacueTsl 00beMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKIIUSX.

3/6

[TpakTnueckas padota Ne 2
«[Tomyuenue sTuiIEHa U U3yUEHHE
€ro CBOWCTBY.

Hayunbie meToapl no3Hanust B XxuMuu. Mcroununku xumudeckoil nHpopmanuu. [louck
nHbOpMalMK O Ha3BaHWSM, HJIEHTH(UKATOpaM, CTPYKTYpHbIM (opmynam. MojenupoBaHue
XUMHMYECKHX TIPOLIECCOB U SBICHUU, XUMUYECKUU AHANU3 U CUHMe3 KaK METOJbl HAy4HOTO
MIO3HAHMUS.

[IpaBuna OGe3omacHOll pabOTHl C €AKMMH, TFOPIOYMMH M TOKCHUYHBIMU BEIIECTBAMH,
cpeacTBaMu ObITOBON XUMUH.

477

AnKagueHbl U KaydyKH.

Ankaguensl U Kayuyku. lloHatme o0 ankaaMeHax Kak yIJIeBOJOPOAAX C JBYMs
IBOWHBIMU cBsi3AMU. [lonmumepusanus nuBuHWIA (OyraaueHa-1,3) kak crmoco0 MOIXydeHUs
CHHTETHYECKOro Kayuyka. HaTypanbHbIil 1 CHHTETHYECKUN Kaydyku. BynkaHuzanus Kkaydyka.
Pesuna. [Ipumenenune kaydyka v pe3uHBI.




5/8

AJKWHEBI.

Ankunbl. Cmpoenue Mmonekynol ayemuneHa. 1'OMOJOTHYECKUM pSAJ  aJIKUHOB.
Homenxiarypa. M3omepust yriiepoaHoro Ckenera W IOJOKEHHUS KPaTHOW CBSI3M B MOJIEKYIIE.
XuMUYecKHe CBOMCTBA (Ha MpUMeEpe alleTUJIeHa): peakluy MPUCOSTUHEHHS (TaIOreHUpOBaHHe,
2uopuposanue, TUIpATALUA, SUOPO2AIO2EHUPOBAHUE) KAK CIIOCO0 TMOTy4YeHUs MOJMMEPOB U
JIPYTUX TOJIE3HBIX MPOIYKTOB. ['OpeHHe ameTuseHa Kak HCTOYHUK BBICOKOTEMIIEPATYpPHOIO
TUTAMEHH JUTS CBApKH U PE3KH MeTaJIoB. [IpuMenenue aneTuieHa.

Pacuets! TeroBoro 3¢ dexra peakiuu.

PacdeTbl 00beMHBIX OTHOIICHHH ra30B P XUMHYECKUX PEAKIIUIX.

6/9

Apensl. ben3ou.

Apenbl. beH301 Kak TpeACTaBUTENb apOMAaTHYECKHX YIIIeBOJOpPONOB. Cmpoenue
Moaekynvl Oen3oia. XVUMHYECKHE CBOWMCTBA: pPEaKIMU 3aMelleHHs (TajJOoreHUpPOBaHUE) Kak
CTOCO0 TOyYeHHUs] XUMHUYECKUX CPEACTB 3alIUTHl PACTEHHM, IPUCOCIMHEHUS (THIPHUPOBAHUE)
KaK JI0Ka3aTeJbCTBO HEIPEIeIbHOro xapakrtepa OeH3oja. Peakius ropenus. IIpumeHeHue
OeH30:1a.

7/10

IIpupoaHbIE HCTOYHUKH
YIJIIE€BOIOPOOB.

Xumuss u dHepretuka. l[IpuponHsle HMCTOYHUKM yriieBOAOponoB. Ilpuponsslii u
NOMYTHBIM He(TSAHOM raspl, UX cCOcTaB M Hcnoib3oBaHue. CoctaB HepTH U ee mepepaboTKa.
Hedrenponykrel. OxranoBoe umcino OensuHa. OxpaHa OKpyXKaromed cpensl Tpu
HedTenepepabOTKe U TPAHCHOPTUPOBKE HEPTEHNPOAYKTOB. AJIbTEpHATUBHbIE HCTOYHUKHU
SHEpPTUH.

XUMUS U DKOJIOTHSA. XUMHUUECKOE 3arpA3HEHNE OKPYXKAIOLIEH Cpeabl U €T0 MOCIEICTBUS.
Oxpana rugpocdepsl, o4Bbl, aTMOC(hEpH, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHUS.

Hayunsle MeToapl mo3HaHud B XUMUHU. VIcTouHMKM Xumuueckoi uHdopmarmu. [louck
nH(pOpMaLIUY IO Ha3BaHUSIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYJIaM.

8/11

Pemenne pacdeTHsIX 3a1a4 Ha
HAaXO0JIEHUE MOJIEKYJIIPHON

(bopMyITbI OPraHUYECKOTO BEIIECTBA.

Haxoxnenue MonekymsipHOW (OpMyIIbl OpraHUYECKOTO BEIIECTBA MO €ro MIOTHOCTH U
MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIH M0 IMPOAYKTaM CTOpPaHUsL.

9/12

FeHeTI/I‘-IeCKaSI CBA3b Me>1<)1y
KJIAaCCaMH YTIIEBOJIOPOIOB.
O00011eHME 10 TEME
«YTJIeBOJOPO/IbI U UX TIPUPOTHBIC
NCTOYHUKN ).

Wnentudukanus opraHM4ecKuX COEAMHEHHH. [enemuueckas cesia3b medcoy Kiaccamu
opzanuyeckux coeounenui. TUIBI XUMUYECKUX PEaKIMi B OPraHN4eCKON XUMHH.




10/13

Kontponbnas pabora Ne 1 mo Teme
«YTIIEeBOAOPOABI U UX NMPUPOIHBIE
UCTOYHUKIY.

[IpomexxyTOUHBI KOHTPOJIb COOTBETCTBUS pe3ynbTaToB 00ydeHus TpedoBanusmM OI'OC.

Kucaopon- u azorcoaep:xkamnue coennnenus. 12 yacon

1,2/14,15

CnupTsL.

Cnuptsl. Knaccuduxaiys, HOMeHKIaTypa, ©30MepUst CIUPTOB. MeTaHOI U ATaHOMI Kak
MPEACTAaBUTENN MPEACIIbHBIX OAHOATOMHBIX CHUPTOB. XUMHUYECKHE CBONCTBAa (Ha IpUMEpE
METaHOJia W JTaHoja): B3aWMOJEWCTBHE C HATPUEM KaK CIOCOO YCTAHOBJICHUS HATUUMS
THJIPOKCOTPYIIIBI, PEaKUusi ¢ TaJoreHOBOJOPOJAaMH KaK CIIOCO0 MOJYYEHHS pPAaCTBOPHUTEINECH,
JeruapaTanus Kak Croco0 MOJy4eHUs JTujieHa. Peakiusi ropeHus: COUPTHl KaK TOILIUBO.
[IpumeHeHne MeraHona M 3Ta”Hosa. (DU3MOIOrMYECKOE AEHCTBHE METAaHOJA M 3TAHOJA HA
OpraHu3M 4eJIOBeKa. OTWJICHIVIUKOJIb W TJIUUEPUH KAK MPEACTABUTENM IMpPEeIbHbIX
MHOT'0aTOMHBIX cUpTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHBIC CIIUPTHI U €€ MPUMEHEHHE
JUISL pacno3HaBaHMs TIVIMIEPUHA B COCTAaBE KOCMETHMYECKUX cpeAcTB. [IpakTuueckoe
MIPUMEHEHUE STUJICHTIIMKOJIS U TJIMIEPUHA.

Pacuetsr macchl (0ObeMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEaKIUU, €CIU OJHO U3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTrsr MaccoBo#l i 00bEMHOM JTOJIM BBIXOAA MPOJAYKTA PEAKIMH OT TEOPETHUYECKU
BO3MOJKHOTO.

3/16

denos.

®enon. CtpoeHne MoseKyisl GpeHona. Bzaumnoe iusanue amomos 8 Moiekyie gerona.
Xumuueckue ceoucmea: 63aumooelicmseue ¢ Hampuem, 2UOPOKCUOOM HAMpuUs, OPOMOM.
[Ipumenenue denomna.

PacueTsl Macchl (00beMa, KOJMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIH OJHO U3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsl MaccoBO# MM 00bEMHON O BBIXOAA MPOAYKTA PEAKLUU OT TEOPETUUYECKH
BO3MOYKHOTO.

4/17

ANBIETUIBL.

Anpperuabl. Metanans (hopMaibaeryua) U dTaHalb (aleTanbAerua) Kak MpeicTaBuTeNn
NpeeNbHBIX albAeruoB. KauecTBeHHBIE peakIMM Ha KapOOHWIBbHYIO Tpynmy (peakius
«cepeOpsHOro 3epkana», B3auMoaencTue ¢ ruapokcuaoM meau (II) m ux nmpumenenue ans
OOHapy>KeHHsI TPEJENbHBIX albJETU0B B IMPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anpnerusioB. [lpumenenue Gpopmanpaerua v aleraibaeruia.




Pacuetsr macchl (0O0beMa, KOTWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIH OJHO W3
BEIIECTB JIaHO B H30BITKE (MMEET IPUMECH).

Pacuers MmaccoBoi MM 0OBEMHON O BBIXOAA MPOAYKTA PEAKIIMH OT TEOPETUUYECKH
BO3MOKHOTO.

5/18

Kap6oHOBBIE KHCTTOTHI.

KapOoHoBbeie KHCIOTBI. YKCyCHass KHUCJIOTa KakK MPEACTaBUTENb MPEACIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOICTBA (HA MPUMepe YKCYCHOM KUCIOTHI):
peaKuuu ¢ METAJJIaMHU, OCHOBHBIMU OKCHUJAMH, OCHOBAHMSIMU U COJISIMU KAaK NOATBEPKIAECHUE
CXOJCTBA C HEOPraHMYECKUMHU KHUCIOTaMH. Peakuus srepuduKanuu Kak CrIocod MOyuyeHus
CIOXHBIX dQupoB. [IpuMenenne ykcycHo# kuciothl. [IpeacraBieHue o BBICIINX KapOOHOBBIX
KHUCJIOTaX.

Pacuersl Maccel (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKLIUU, €CIU OJHO U3
BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEEICHHON MacCOBOU J10JIE PAaCTBOPEHHOTO BEIIECTBA.

6/19

Crnosxnble 3¢upsl. XKupsl. Mbuia.

Cnoxnble 3¢upsl U xupbl. ClioxHbIe 3(HPBI KaK TPOIYKTHl B3aUMOACHUCTBUS
KapOOHOBBIX KHCJIOT cO coupramu. [IpuMeHeHue CIOXHBIX 3(QUPOB B NHIIEBOH U
nap@roMepHOi TPOMBIIIICHHOCTH. JKHpBI KakK CIOXKHBIE A(QHUPHl TIHIEPUHA M BBICHIUX
KapOOHOBBIX KHCJIOT. PacTuTenbHble W KUBOTHBIE JKHMpBI, HX coOcTaB. Pacro3HaBaHue
PaCTUTENBHBIX JKUPOB Ha OCHOBAaHMM HMX HENPENEIbHOrO Xapakrepa. lIpumeHeHue Xupos.
['unponu3 uim OMBUIEHHE XUPOB KaK CHOCOO MPOMBILIUIEHHOTO IMOJIYYE€HHS COJI€ BBICIINX
KapOOHOBBIX KUCIIOT. MbBUIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOOIIKE CBONCTBA MbLJIA.

7/20

YrneBonnl.

VYrnesonpl. Knaccudukanus yrineBogoB. HaxoxaeHnue yrieBoaoB B npupoze. [ nroko3a
Kak anpaerugocnupT. bposkenue rtmoko3sl. Caxaposa. [udponus caxaposei. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTMYECKHE MOJIMMEpPhl. XMMUYECKHE CBOMCTBA Kpaxmaja M LEJUII0JIO3bI
(Tuaponus, KauecTBEHHAsl Peakius ¢ MOJOM Ha Kpaxmal U ee NMpUMEHEHHE Ui OOHapy>KeHUs
KpaxMaja B MpOJyKTax nurtanus). [IpumeHeHue u O6uomornyeckas poib yriieBonoB. [lonsrue
00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

Pacuersr Maccel (0Obema, KOJIMYECTBa BELIECTBAa) MPOAYKTA pEaKLUU, €CIH OJHO W3
BEILIECTB JIaHO B BUJIE PACTBOPA C ONMPEEICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA.

8/21

[TpakTuyeckas padora Ne 3
«CBOMCTBa KHCIOPOICOASPIKAIITIX
COCITUHEHUI».

Hayunsle MeTozpl mo3HaHud B XUMUU. VIcTOuHHMKHM Xumuueckoi uHpopmarmu. [Touck
nH(pOpMallUK N0 Ha3BaHWSIM, WIACHTH(PHUKATOpaM, CTPYKTYPHbIM ¢opmyiaM. MojenupoBaHue
XMMHAYECKHX IPOLECCOB M SIBICHHUH, XUMUYECKUU AHAAU3 U CUHMeE3 KaK METOIbl Hay4HOIo
MO3HAHUSI.




[IpaBuna Ge3omacHOll pabOThl C €AKMMH, TOPIOYMMH M TOKCHUYHBIMU BEIIECTBAMH,
cpelncTBamMu OBITOBOM XUMMUH.

9/22 AMuHOKHUCHOTHL. benku. AmuHOKHCIOTH U Oenku. CocTaB 1 HOMEHKIATypa. AMHHOKUCIIOTH Kak aMm(oTepHbIe
opranudeckue coenuHenus. Ilentupgnast cBsa3b. buosormueckoe 3HaYeHHE O-aMHUHOKHCIIOT.
Obnactn mnpUMEHEHHS aMUHOKHUCIOT. benkum kak mnpupomubie Ouomonumepsl. CocTaB H
cTpoeHue OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB: TMAponu3, AeHaTypauus. OOHapyxeHue
OENKOB TpU TOMOIIM KauyeCTBEHHBIX (LBETHHIX) peakuuid. [IpeBpamieHus OenKOB MUIIM B
opranm3me. bruonorudeckue GpyHKIuU OSIKOB.

10/23 [TpakTuyeckas padora Ne 4. Hayunsie MeToapl mo3HaHus B XuUMuU. VIcTouHMKHM Xumuueckoi uHpopmarmu. [louck
«PemeHne 3xcriepuMeHTalIbHBIX uHbOpMalMK 10 Ha3BaHWSM, HIEHTH(UKATOpaM, CTPYKTYpHbIM (opmyiam. MojenupoBaHue
3a/1a4 Ha paclo3HaBaHUE XUMHUYECKUX TMPOLECCOB U SIBICHUH, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOJbl Hay4yHOTro
OpPraHUYECKUX BEILECTBY. MO3HAHUS.

[IpaBuna Oe3omacHOW pabOTHl C EAKUMH, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
cpeacTBaMu ObITOBOW XUMUH.

11/24 ['eneTnueckas CBA3b MEXKAY Nnentudukanys OpraHMYeCKUX COCIUHCHUM. [ eHemuueckas cési3b Mencoy Klaccamu
KJIacCaMM OpraHUYeCKHX op2aHudeckux coeourenui. TUNbl XUMUYECKUX peakluii B OpraHMYeCcKOi XUMUH.
coequnenuii. O000IIEHNE IO TEME
«Kucnopoa- u azorcoaepxaiime
COEIUHEHUS.

12/25 KonTponbnas padota Ne 2 o reme [IpoMexyTOUHbII KOHTPOJIb COOTBETCTBUS pe3ysIbTaToB 00yueHus Tpedosanusam OI'OC.
«Kucnopoa- n azorconepxaine
COETUHEHUS.

XHMHUA U )KU3HB. 3 Yaca
1/26 [Tonmumepsl. Hayunble MeTozpl mo3HaHud B XUMUHU. VIcTOuHHMKHM Xumuueckoi uHpopmarmu. [Touck

nH(pOpMallUK N0 Ha3BaHWSM, WICHTH(PHUKATOpaM, CTPYKTYpPHbIM ¢opMmyinaM. MojenupoBaHue
XMMHAYECKHX IPOLECCOB M SIBICHHUU, XUMUYECKUU AHAAU3 U CUHMeE3 KaK METOIbl Hay4HOIo
MO3HAHUS.

XUMUS U DKOJIOTHS. XMMHUUECKOE 3arps3HEHNE OKPYKAIOIIEN Cpebl U €T0 MOCIIEICTBUS.




Oxpana rugpocdepsl, mouBbl, aTMOchepbl, PIOpHI U (hayHBI OT XUMUYECKOTO 3arpsI3HCHHMS.

2/27 ITpakTrueckas padota Ne 5. Hayunsie meTonpl mo3HaHuss B XUMHUH. VIcTOUHMKH xuMudeckord umHbopmaruu. [Tonck
«Pacno3HaBanue miacTMacc u nH(OpPMALIMY TI0 Ha3BaHHSIM, UACHTH(PHUKATOpPAM, CTPYKTYPHBIM (opMmynaM. MojenupoBaHue
BOJIOKOHY. XUMUYECKUX IPOLECCOB W SIBICHUW, XUMUYECKUU AHAIU3 U CUuHmMe3 KaK METOIbl Hay4dHOTO

IIO3HAHUS.
[IpaBuna Ge3omacHOll pabOTHI C €AKMMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH,
CpeacTBaMu OBITOBOM XUMUHU.

3/28 JlexapcTBa, (hepMEHTHI, BUTAMHUHBI, Xumus u 310poBbe. JlekapcTBa, epMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIC BOJIBI.
TOPMOHBI U JIpYT'H€ BEILECTBA, [TpoGiembl, cBsi3aHHBIC C NMMPUMEHEHHEM JICKAPCTBEHHBIX MpENnaparoB. BpeaHbie TPUBBIYKU H
HCIIOJIb3YEMbIE YETOBEKOM. (bakTopbl, paspylarone 3A0poBbe (KypeHue, YHnoTpeblieHHe alKorojs, HapKOMaHUS).

PammmonansHoe nuranue. [luwesvie 0obasku. OcHoBbl NUULeBoU XUMULL.

Cpedcmea 60pbObL ¢ O6BIMOBLIMU HACEKOMBIMU. peneiieHmyl, uncekmuyuovl. CpencTpa
JTMYHOU TUTHEHBI U KocMeTHKH. [IpaBuia 6e30macHol pabOThI C €AKUMHU, TOPIOYUMH H
TOKCUYHBIMU BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUHU.

XuUMHS U CeNbCKOE XO3sIMCTBO. MuHepanbHble U oprannueckue yaoopenus. Cpeacrtsa
3aILUTHI PACTCHUH.

O0001eHue 32 Kypc OpraHu4ecKoil XuMuu. 6 4acon

1/29 Pemenue pacueTHsIX 3a7a4 1o Pacuetsr macchl (00beMa, KOJIMYECTBA BEILECTBA) MPOJYKTOB pEaKLUH, €CIU OJHO W3
OpraHUYECKON XHUMHH. BEIIECTB J1aHO B U30BITKE (MMEET MPUMECH).

PacueTrsl MaccoBoi#l uian 00bEMHOM JTOJIM BBIXOAA MPOJAYKTA PEAKIMH OT TEOPETHUYECKU
BO3MOXKHOTO.

PacueTsl 00bEeMHBIX OTHOIIIEHU Ta30B MPH XUMHUECKUX PEAKIIHIX.

Pacuetsr Maccel (0ObeMa, KOJNWYECTBA BEHIECTBA) MPOAYKTA PEaKIUU, €CIU OJHO M3
BELIECTB JIaHO B BHJIE PACTBOpPA C ONpPeAEIEHHON MacCOBOM J0JI€il paCTBOPEHHOT'O BEILIECTBA.

2/30 O06o06mieHue 3a Kypc opranudeckor | MneHTHUKAIMS OPTaHUYECKUX COSAMHEHUN. [ eHemuueckasn césazb Mexcoy Kiaccamu
XHUMUH. Op2aHU4ecKux coeOUuHeHul.

3/31 KonTponbnas padota Ne 3 3a kypc [IpoMexyTOUHbII KOHTPOJIb COOTBETCTBUS pe3ysIbTaToB 00yueHus Tpedoanusam OI'OC.

oprT: aHUYECKON XUMUH.




4,5,6
/32,33, 34

[ToBTOpEHME.




TemaTu4yeckoe nuannpoBanue yyeOHoro marepuaja 11 kaacc (34 yaca)

Ne ypoka Tema ypoka Conep:xxanue ypoka Kosauu
€CTBO
4acoB

IToBTOpenue. 1 yac
171 Beoanslii nHCTpYKTaX 1o Th. Hayunble mertoapl mo3HaHus B XuMuu. Mcrounumkn xummueckod wuHpopmanmu. I[lomck 1
Baxuelimye xuMudyeckue NOHATUSA U | HHGOpPMALMK 10 Ha3BaHWSAM, MIEHTH(UKATOpaMm, CTPYKTYpHbIM (opmyiam. MojenupoBaHue
3aKoHbl. HayuHble METO/IbI TIO3HAHUS | XUMUYECKUX IPOLECCOB U SIBICHUM, XUMUYecKutl aHamu3 u cunme3 KaK METOJIbl HAay4HOI'O
B XUMHH. MIO3HAHUS.
Ilepuonnuecknii 3aK0H U CTPpoeHHe aToMa. 4 yaca
172 Crpoenue aToma. Crpoenne BemecTBa. COBpeMEHHAass MOJIENb CTPOCHHUS aroma. DJIEKTPOHHAs KOH(UTyparus 1
atoma. OcHognoe u 80306yoicoenHble COCIMOAHUSL AMOMOS.
2/3 OcCo0eHHOCTH CTPOEHUS Knaccupukanus XMMHYECKHX D3JIEMEHTOB (S-, p-, d-amemeHThl). OCOOEHHOCTH CTpPOEHUS 1
AIIEKTPOHHBIX 000J7104YeK aTOMOB d- SHEPreTUYECKUX YPOBHEW aTOMOB d-3JI€EMEHTOB.
DJIEMEHTOB.
3/4 [Tepuonnueckas cucrema [lepuonnueckas cucrema xumuueckux snemeHToB [[.M. MenneneeBa. ®Du3nueckuii CMbBICIT 1
XUMHYECKUX dieMeHToB JI.H. ITepuonuueckoro 3akona [I.11. Menneneesa.
Menpeneesa.
4/5 3aKOHOMEPHOCTH U3MEHEHMUSI [IprunHBI ¥ 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN IO NIEPHOJaM U 1
CBOICTB 2JIEMEHTOB U HX rpynmnam.
COEIMHEHUH 110 IEPUOAM U
rpynmnam.
Crtpoenue BeuiecTBa. S 4yacos
1,2/6,7 Buaer XuMHUYecKoM CBSI3H. DONeKTpOHHAs TPHUPOJa XUMHUYECKOW CBS3U. IJICKTPOOTPHUIATEIHHOCTh. BUAB XUMUYECKOM 2

CBA3U (KOBaJ'ICHTHaSI, HOHHAas, MCTAaJIJIMYCCKad, BO)IOpO,Z[Ha}I) N MCXAaHU3MEBI €€ O6pa30BaHI/IH.




3/8

THUIBI KPUCTANINYECKUX PELIETOK.
[TprurHbI MHOrOOOpa3us BEILECTB.

Kpucmannuueckue u amopguvie eewecmea. Tunvi Kpucmaniuyeckux peuiemox (amomuas,
MONeKVIAPHASA, UOHHAS, Memaliuyeckads). 3asucumocms Quauyeckux ceolcme eeuecmed om
MUna KPUCMaiiuvyeckou peuemsu.
[IpuunHbl MHOrOOOpa3us BEIIECTB.

4/9 O060011eHNEe U CUCTeMAaTU3aIHS Pacuersl macchl (00beMa, KOJIMYECTBA BELIECTBA) MIPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB
3HaHHUH 10 TeMaM JAHO B U30BITKE (MMEET IPUMECH ).
«Ilepuoanyeckuil 3aK0H U Pacuersl maccoBoil wiuM OOBEMHOW JOJHM BBIXOJA MPOAYKTA PEAKIHUUA OT TEOPETUUCCKH
cTpoeHue aromay. «CTpoeHue BO3MOYKHOTO.
BEIIECTBAMY.
5/10 KonTponbnas pabora Nel mo temam | [IpoMeKyTOUHBIN KOHTPOJIH COOTBETCTBHS pe3yibTaToB oOyuenus TpedoBanusm OI'OC.
««Ilepnoanueckuii 3aK0H U
cTpoeHue aromay. «CTpoeHue
BELIECTBAMY.
XuMH4YecKue peakuuu. 8 yacon
1/11 Knaccudukanusa XuMHuecKux XuMuYecKue peakiiuu. ['oMOreHHbIe ¥ TeTEpPOreHHbIE PEeaKnu.
peakuuii B OpraHMuecKoil u Jucnepcnvie cucmemvl. Ilonamue o konnouoax (3oau, 2eau). Mcmunnvle pacmeopul.
HEOPraHUYECKON XUMUH. Tunel XUMUUECKUX PEAKLNN B OPraHUYECKON XUMHUH.
Pacuersl TemoBoro sddexra peakiuu. PacueTsl OOBEMHBIX OTHOIIEHMH Ta30B IpH
XUMHUYECKUX PEAKIHUAX.
2/12 CKOpOCTh XMMUYECKHUX PEAKIIHM. CKOpOCTh peakluy, €€ 3aBUCHUMOCTb OT pPa3IMYHbIX (PAKTOPOB: IMPHUPOJbI pEarupyroInux
@DakTOphI, BIUSAIOLINE HA CKOPOCTh BELIECTB, KOHLEHTPALIMU pEarupyroluX BEIIECTB, TEMIeEpaTyphl, IUIOMIAJN PEAKIIMOHHOM
XUMHYECKON PEaKIHH. MIOBEPXHOCTH, HAJIWYMUS Karanu3atopa. Poib KaTalns3aTopoB B NIPUPOJE M MPOMBIIUIEHHOM
MIPOU3BO/ICTBE.
3/13 OO6paTuMOCTh peaKIiuii. O6patuMocTh peakiuii. XMMHYEeCKOE PaBHOBECHE U €T0 CMEIIEHUE MO JICHCTBUEM Pa3IMUHbBIX
XVMHYECKOE PaBHOBECHE. (akTOpOB (KOHIEHTpAIUs peareéHTOB MM MPOAYKTOB PEaKLUH, AaBlICHHE, TeMIeparypa) JUis
CO3/1aHUS ONTHUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX MPOIIECCOB.
4,5/14,15 Peakuuu nonHoro ooOMeHa. Peaknmn B pactBopax snektposntoB. pH pacTBOpa Kak moka3arenab KHUCIOTHOCTH CpPEJBbI.

PacueTsl MaccoBoM goiau (MaCCBI) XHUMHUYCCKOIro COCAMHCHHUA B CMCCH.




Pacuersr Macchl (0ObeMa, KOMMYECTBA BEHIECTBA) MPOAYKTA PEAKIIUM, €CJIM OJTHO U3 BEIIECTB
JTAaHO B BUJIE PAcTBOpaA C ONPEIAECICHHOW MACCOBOM JI0JIEH PACTBOPEHHOI'O BEILIECTBA.

6/16 ['uaponus coneit. Ianponus coneit. 3HaueHHE THAPOIN3a B OMOJIOTHYECKHX OOMEHHBIX TPOIIeCCax.
7,8/17,18 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE | OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU B IPUPOAE, NPOU3BOACTBEHHBIX MpOLEccax U
peakiuu. KU3HECATSIILHOCTH OPraHu3MOB. PacdyeTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH).
Pacuersl maccoBoil wiuM OOBEMHOW JOJHM BBIXOJA MPOAYKTA PEAKIHUUA OT TEOPETUYCCKH
BO3MOYKHOTO.
MeTtauibl 1 HeMeTaLIbl. 11 yacoB
1/19 OO6mias xapakTepucTuka v cBoiictBa | OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB TJIABHBIX H
METaJlIOB. MOOOYHBIX MOATPYIH (ME/b, JKee30).
2/20 Koppo3zus meranos. Koppo3us MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTH METAJNIOB OT KOPPO3UH.
3/21 DNEKTPOIu3. DNEeKTPOIN3 PaCTBOPOB U pacIuiaBoB. [IpuMeHeHne 251eKTpoIn3a B IPOMBIIIIIEHHOCTH.
XUMHST U DIKOJOTHA. XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIIEeW Cpelbl M €ro IMOCJEICTBHS.
Oxpana rugpocdepsl, ouBbl, aTMOChepsl, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHUSI.
4,5/22,23 OO01mmas xapakTepucThKa 1 cBOMCTBa | OKHCIUTENbHO-BOCCTAHOBUTENBHBIE CBOWMCTBA MPOCTHIX BEIIECTB — HEMETAIOB: BOJOPOJA,
HEMETAJUIOB. KHCJIOPO/Ia, TAJIOTEHOB, CEPHI, a30Ta, hochopa, yriiepoaa, KpeMHHUS.
Xumus B crpoutenncTBe. Llement. beron. [logbop onTuManbHBIX CTPOUTEIBHBIX MAaTEPUATIOB B
MPAKTUUECKON JIEATETLHOCTH YEJIOBEKa.
XUMHUS U CeITbCKOE X035iCcTBO. MUHEepallbHbIe U OopraHndeckue yaoopenus. CpencTBa 3aluThl
pacTeHui.
Pacuersl TemnoBoro osddekra peakiuu. PacueTsl OO0BEMHBIX OTHOILIEHHH Ta30B MpHU
XUMUYECKUX PEAKITUSX.
6/24 O0600611eHre U crucTeMaTu3alus XUMHS U OKOJOTHs. XUMHUYECKOE 3arps3HEHHE OKPYXAIOLIEH Cpelbl M €ro IOCIEICTBHS.

3HAHUH 110 TeEMaM ««XHUMHUYECKUE
peakuuny. «MeTtamisl u

Oxpana ruzapocgepsl, MouBbl, atMocdepsl, (GIopbl U (ayHbl OT XMMHUYECKOTO 3arps3HEHUs.
Pacuetsl MmaccoBo 1011 (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.




HEMCTAJIIIBIM).

Pacuersr Macchl (0ObeMa, KOMMYECTBA BEHIECTBA) MPOAYKTA PEAKIIUM, €CJIM OJTHO U3 BEIIECTB
JJaHO B BHJIE PacTBOpa C OMNPEACICHHON MACCOBOM J0JIEM PACTBOPEHHOrO BellecTBA. Pacuersl
Macchl (00beMa, KOJMYEeCTBa BEIIECTBA) MPOJYKTOB PEaKIMU, €CIM OJIHO U3 BEIIECTB JaHO B
n30BITKE (MMEET MPUMECH ).

Pacyersl maccoBoil uim OO0OBEMHOW JOJM BBIXOJA MPOAYKTAa PEAKLUUHU OT TEOPETUUYECKH
BO3MOXXHOTO.

7125 Kontponbnas padora Ne 2 Temam [TpomexyTOuHBIN KOHTPOJIb COOTBETCTBUS pe3ysbTaToB 00yueHus tpedoBanusm ®I'OC.
««XHUMHUYECKUE PCAKITUN.
«MeTallibl 1 HEMETAILIIBIMY.
8/26 [TpakTuaeckast padorta Ne 1 OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBAa MPOCTHIX BEIIECTB — METAUIOB TIJIABHBIX M
«Permmenune s3KcrepuMeHTaIbHbIX MOOOYHBIX MOATPYIH (ME[b, KEe30).
3a7a4 10 TeMe «MeTaibI»y. [IpaBwmia 6e30macHOi pabOThI C EIKHUMH, TOPIOYMMH U TOKCHYHBIMH BEIIICCTBAMH, CPEICTBAMHU
OBITOBOM XMMHUH.
9/27 [TpakTrueckas padora Ne 2 OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA MPOCTHIX BEIIECTB — HEMETALIOB: BOJOPO/IA,
«Pemenne 3KCIepUMEHTATBHBIX KHCIIOPOJIa, TaJIOTEHOB, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHHS.
3a7a4 1Mo TeMe «Hemeramisy. [IpaBuna 6e3omacHOi pabOTHI C €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU
OLITOBOM XMMHHU.
10,11/28,29 | IlpakTtudeckas padora Ne 3 OKHCIUTENbHO-BOCCTAHOBUTENIPHBIE CBOMCTBA TMPOCTHIX BEIIECTB — META/UIOB TJIABHBIX M
«Perenue 3KCriepuMEHTAIbHBIX MOOOYHBIX MOATPYIH (ME[b, JKee30).
3anad o Teme «l eHeTndeckast cBsi3b | OKUCIHUTEIHPHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJUIOB: BOJOPOJA,
MEXy KIacCaMU HEOPTaHHMUECKUX KHCIIOpO/Ia, TaJIOTEHOB, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.
COECTMHEHUI»». [IpaBuia 6e3omacHoil pabOThl C €IKMMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMHU
OBITOBOI XUMUHU.
O06o0menne. 5 yacon
1,2/30,31 O06o06menue 3a Kkypc xumuu 11 PacueTsr MmaccoBoii 1011 (Macchl) XUMUYECKOTO COSMHEHHUS B CMECH.

KJ1acca.

Pacuetsr Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIU OJHO U3 BEIIECTB
JTaHO B BHUJE PacTBOpa C ONPEAECICHHON MAacCOBOM JI0JE€H pAaCTBOPEHHOTO BellecTBa. Pacuersl
Macchl (00beMa, KOMMYECTBa BEIIECTBA) MPOJYKTOB PEAKIIMU, €CIH OJTHO U3 BEIIECTB JaHO B
M30bITKE (MMEET IPUMECH ).




Pacuersl maccoBoil WM OOBEMHOW JOJIM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETUUYECKH
BO3MOKHOTO.

XUMHS W IKOJOTHA. XMMHUYECKOE 3arpsA3HCHHE OKPYKAIOIIeH CpelIbl M €ro MOCIEACTBUSL.
Oxpana rugpocdepsl, TOUBbI, aTMOchepbl, (HIOPHI U (PayHbI OT XUMHUECKOTO 3arpsS3HEHUSI.

3/32 KonTtponbHast padora (urorosast) No | [IpoMeXyTOUHBI KOHTPOJIb COOTBETCTBHUS Pe3yinbTaToB 00yueHus Tpedoanusm OI'OC.
3 3a kypc xumui 11 kiacca.
4,5/33, 34 IToBTOpEHUE. PacueTsr maccoBoii 101 (Macchl) XUMUYECKOTO COSMHEHHUS B CMECH.

Pacuets! macchl (00beMa, KOTMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJJHO U3 BEILECTB
JAaHO B U30BITKE (MMEET IIPUMECH ).

Pacuersl maccoBoii uim 00bEMHOM JJOJIM BBIXO/1A TIPOIYKTA PEAKIIUN OT TEOPETHUECKHU
BO3MOKHOTO.

Pacuets! TermmoBoro 3¢ dexra peakunu.

PacyeTbl 00bEMHBIX OTHOLIECHHUH ra30B IPU XUMHUYECKUX PEaKIIUIX.

Pacuetst macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CITH OJTHO U3 BEUICCTB
JTaHO B BUJIE pacTBOpaA C ONPEAEICHHOM MAaCCOBOM J0JIel PAaCTBOPEHHOI'O BEILIECTBA.
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