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PaGouas mporpamMma paSpa60TaHa B COOTBETCTBHMHM C HOPMAaTHBHO-IIPAaBOBLIMU
AOKYMCHTaMM:

1. ®enepanpupiii 3ak0oH «OO0 oOpasoBanuun B Poccuiickoii denepanun» ot
29.12.2012 N 273-@3 (pex. ot 12.05.2019r.)

2. @enepallbHbI TOCYJapCTBEHHBIN 00pa30BaTEeNbHBIM CTAaHAAPT CPEIHEr0 OOIIETo
oOpa3oBaHUs, YTBEPKIEHHBIN MPUKA30M MUHUCTEpPCTBA  00pa30BaHMS U HAYKU
P® ot 17.05.2012 r. Ne 413 (penakius ot 29.06.2017 r.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHOIOTUYECKUE TpPeOOBaHUA K
YCIOBUSIM U OpraHu3alii 00y4eHus B 0011e00pa30BaTENbHBIX YUPEKICHUIX)
(YTBEpkKAEHBI IMOCTAHOBJIEHHEM [JITaBHOIO TrOCYJapCTBEHHOIO CAaHUTApPHOIO
Bpaya P® ot 29 nmexabps 2010r. Nel89, zapeructpupoBaHHbEIM B MUHIOCTE
Poccum 3 maprta 2011r., perucrpanmonssii Homep 19993 ¢ n3meHeHusamMu u
nononHeHusiMu oT 29 utons 2011r., 25 nexabps 2013r., 24 Hos6ps 2015r.)

OcHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI cpeiHero obmero oopazopanus [[bOY
COMI c.CuaenbkuHO.

OOpa3zoBaTenbHbId MPOLECC OCYIIECTBISIETCSI B COOTBETCTBUU C IE€PEUYHEM
y4eOHUKOB, BXOIAIUX B (eAepalbHblil nepedueHb yuyeOHUKOB. [lepeyeHp y4ueOHUKOB
€XKETOHO YTBEPKIaeTCs MPUKA30M JTUPEKTOpa 00pa3oBaTEIbHOM OpraHu3aIiu.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

Jluunocmmnote pesyiomamol:

Jluunocmuvle pezyromamoel 6 chepe omuoweHUll odyuarowuxcs K cebe, K ceoemy
300pP08bI0, NOZHAHUIO CeDs:

— OpHUEHTalMsi OOy4YalolUXCid Ha JOCTIKEHUE JIMYHOTO CYACThS,peain3aluio
MO3UTUBHBIX)KU3HEHHBIX TEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M
CIIOCOOHOCTH K JINYHOCTHOMY CaMOOIPEACICHUI0, CIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTH
KU3HCHHBIC TUTaHbI,

— FOTOBHOCTb U CIIOCOOHOCTh 00eCneunuTh ce0e U CBOMM OJM3KUM JOCTOWHYIO KU3Hb
B IIPOIIECCECAMOCTOSTEIIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JIESITEIIbHOCTH;

— TOTOBHOCTP W CIHOCOOHOCTh OOYyYaromuXCsi K OTCTAaWBAaHUIO JIMYHOTO
JIOCTOMHCTBA,COOCTBEHHOTOMHEHHSI, TOTOBHOCTh U  CIIOCOOHOCTh  BbIpaOATHIBATh
COOCTBEHHYIO TIO3MIIMIO IO OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTHYECKUM COOBITUSIM
MPOIIIONO0 W HACTOSIIIEr0 HAa OCHOBE OCO3HAHUSA U OCMBICICHHS MCTOPUU, AYXOBHBIX
LIEHHOCTEW U JOCTUKEHHUM HaIlleW CTPaHbI;

— TOTOBHOCTh M CIIOCOOHOCTHh OOYYaOIIMXCA K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B
COOTBETCTBHHM  COOIIECUETOBEYSCKUMH IIEHHOCTSIMH MW  HJeajJaMHd  TI'PakJIaHCKOTO



oOlecTBa, MOTPEOHOCTh B (PU3MYECKOM  CaMOCOBEPIICHCTBOBAHHMM,  3aHSATHUAX
CIIOPTHUBHO-03/I0POBUTEIHLHON IEATEITILHOCTBIO;

— OpUHATHE M peanu3alus LEeHHOCTeW 370poBOro M 0Oe3zomacHoro obpasa

KU3HH,0EPE)KHOE, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY

(bU3NYECKOMY U TICUXOJOTUYECKOMY 37I0POBBIO;

— HENPUATHE BPEIHBIX MPUBBIUEK:KYPEHUS,YIIOTPEOICHHUS aTKOT 0I5, HAPKOTUKOB.

Jluunocmuule pezynomamol 6 cghepe omuoweHuti odoyyarowuxcsa k Poccuu kaxk x
Pooune (Omeuecmey):

— pOoCCHiCKasi UIEHTUIHOCTh,CTIOCOOHOCTh K OCO3HAHUIO POCCHUHCKON HMIECHTUYHOCTH
BIIOJIUKYJIBTYPHOM  COIIMyME, YYBCTBO TPHUYACTHOCTH K HMCTOPUKO-KYJIBTYpHOM
OOIIIHOCTH POCCUMCKOTO Hapojga u cyabbe Poccuu, nmaTpuoTusM, TOTOBHOCTh K
cinykennto OTeuecTBy, €ro 3alluTe;

— YBWXEHHE K CBOEMY HapoOJly,9yBCTBO OTBETCTBEHHOCTH miepen PojuHoii,ropaoctu

3a CBOM Kpail, cBoro PoauHy, mpoliioe u HacTosllee MHOTOHAIMOHAIBHOTO Hapoja

Poccun, yBaskeHue K rocy1apCTBEHHBIM CUMBOJIaM (rep0, dhiar, TuMH);

— (QopMHpOBaHUE YBAKCHHSI K PYCCKOMY S3BIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickon®enepanuu, SBISIOMEMYCSI OCHOBOW pPOCCUHUCKON MICHTUYHOCTH U TIABHBIM
(hakTOpOM HAIIMOHATIBHOTO CAMOOTIPEICIICHHUS;

— BOCIIUTAHWE YBAKCHUS K KYJbTYPE,I3bIKAM,TPAIUIUSIM ©  OOBIYasiM

HapoaoB,poxuBaronmx B Poccurickon denepanuu.

Jluunocmuvle pesynomamel 8 cghepe OmHOUIEHU 00YUAOUWUXCA K 3AKOHY,
20CY0apcmaey u K 2parcoOancKkomy oouecmasy:

— TPaXIAHCTBEHHOCTh,IPAXAAHCKAs TO3HINSA AKTHBHOTO M OTBETCTBEHHOTO WICHA
POCCUNCKOTO00IIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIC MpaBa U 00S3aHHOCTH,
YBAXKAIOMIETO0 3aKOH W TMPABOMOPSIOK, OCO3HAHHO NPHHHUMAIOIIETO TPaJIWIIMOHHbBIE
HaIlMOHAIBHBIC M OONICUCTIOBEYCCKNE TYMAHUCTUICCKAE U IEMOKPATUIECKHUE TIEHHOCTH,
rOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KHU3HU;

— TMpU3HAHHE HEOTYYKJTAEeMOCTH OCHOBHBIX IpaB M CBOOOJ YEIOBEKa,KOTOPHIC
MPUHAIJICKATKAKIOMY OT POXKIEHUS, TOTOBHOCTH K OCYIIIECTBIICHUIO COOCTBEHHBIX MPaB
U cBOOOJ O€3 HapylieHHss TpaB W CBOOOA JPYrHUX JHUIl, TOTOBHOCTh OTCTaMBaTh
coOCTBEHHBIC TIpaBa W CBOOOJBI YEJIOBEKAa M TpakIaHWHA COTJIACHO OONICTPHU3HAHHBIM
MPUHITUIIAM ¥ HOpMaM MEXIYHApOJIHOTO TpaBa W B COOTBETCTBUU ¢ KoHCTHTyIHEH
Poccuitckon denepanmu, npaBoBas v MOJIATHYECKAS] TPAMOTHOCTb;

— MHUPOBO33PEHHE,COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U
0OIIIECTBEHHONTIPAKTUKK, OCHOBAHHOE Ha JIUAJIOTe KYJIbTYp, a TaKKe pazIudHbIX (HopMm
0OIIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIETYPHOM MHUPE;

— UHTEPUOPHU3AIHS [ICHHOCTEH IEMOKPATHUU U COIMAIBHON COMIaPHOCTH,TOTOBHOCTD
KJIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIICHUH B TPYMIIC WM COIIMAIBHONW OpTraHU3aIHH;

— TOTOBHOCTh OOy4YalIIMXCA K KOHCTPYKTMBHOMY YYacTUIO B TPUHATHU
pEellIeHUH,3aTParnBaloIMXUX paBa U MHTEPECHl, B TOM YHUCIE B pa3jHuYHbIX (popmax



OOIIIECTBEHHOM  CaMOOpraHu3aldyd, CaMOYINpaBJIEHUsA, OOIECTBEHHO 3HAYUMOM
NEATEIIbHOCTH;

— TPUBEPKEHHOCTH HIICSIM WHTEPHAIMOHAIN3MA,APYKObI,paBEHCTBA,B3aUMOTIOMOIITH

HapoJIOB;

- BOCIIMTAHHE YBAKUTEIHHOTO OTHOIIEHHUS K HAIMOHAIBHOMY JOCTOMHCTBY JIHOJEH,UX
YyBCTBaM,PEJIUTHO3HBIM YOCKACHUSM;

— TOTOBHOCTb O0y4JaronInXxcs MPOTUBOCTOSITh UICOJIOTUN

HKCTPEMU3MA,HAIIMOHATIM3MA, KCEHOPOOWHU; KOPPYIUUU; JUCKPUMHUHAIMHM  TI0

COI[MAIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MPU3HAKAM U JIPYTHUM

HETATUBHBIM COLIMAIBHBIM SIBIICHUSIM.

Jluunocmuvle pezyromamvl 6 cepe OMHOWEHUU 00YYAIOWUXCA C OKPYHCAIOUUMU
JIH0ObMU.

—  HpPABCTBEHHOE CO3HAHHUE U TMOBEJCHUE HAa OCHOBE YCBOEHHS OOIIEYEIOBEUYECKHUX

LEHHOCTEW, TOJIEPAHTHOTO CO3HAHUS M T[IOBEICHUS B IMOJUKYJIBTYPHOM MHpE,

TOTOBHOCTH M CIIOCOOHOCTH BECTH JMAJIOT C JAPYTUMH JIIOJIBMH, JOCTUTATh B HEM

B3aMMOIIOHUMAaHUs, HAXOAUTh OOIIKE LM U COTPYHUYATD JIJIs1 UX JOCTHXKCHUS,

—  MOpPUHATHE  TYMAHHCTHYECKMX  II€HHOCTEW,0CO3HAHHOEC,yBaKUTEILHOE WU
N00pOXkKeNaTeIbHOCOTHOIICHHUE K APYTOMY UeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIMOCOOHOCTh K COINEPEKUBAHUIO U (HOPMUPOBAHUE MO3UTHUBHOTO OTHOIIEHUS K
JTOISIM,B  TOMYHUCIIE K JIMIAM C OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3I0pPOBbSI U
MHBaIMaM; OepekHOe, OTBETCTBEHHOE KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY U
MICUXOJIOTUYECKOMY 30POBbIO APYTUX JIOAECH, YMEHUE OKA3bIBATh MEPBYIO TOMOIIIb;

— (opMupoBaHUE BBIPAKCHHOW B MOBEJACHUU HPABCTBEHHOW MO3UIIMHU,B TOM YHCIIC
CIIOCOOHOCTH KCO3HATEJIbHOMY BBIOOpY J100pa, HPABCTBEHHOI'O CO3HAHUS U TOBEICHUS
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH W HPABCTBEHHBIX UYBCTB (YECTH,
JI0JITa, CIIPABEIJIMBOCTH, MUJIOCEPIUS U IPYKEIT00US );

— Ppa3BUTHE KOMIETEHLUW COTPYAHUYECTBA CO CBEPCTHUKAMU,JETbMH MIIQIIETO

BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOM, OOMIECTBEHHO TOJIE3HOM, Y4YeOHO-

MCCIIEI0BATENbCKOM, MPOEKTHOM U APYTUX BUAAX AESITEIBHOCTH.

Jluunocmuule pesynomamul 68 cghepe omuHouweHU 00YYAIOWUXC K OKPYAHCAIOUIeMY MUpy,
JHCUBOLL NPUPOOE, XYO0HCECMBEHHOU KYIbIYpe:

—  MHUPOBO33PEHUE,COOTBETCTBYIOIIEE COBPEMEHHOMY  YPOBHIO  Pa3BUTHUSA
HayKH,3HaYMMOCTHUHAYKH, TOTOBHOCTh K HAy4YHO-TEXHHUYECKOMY TBOPUYECTBY, BJIaJICHUE
JIOCTOBEPHOM HMH(pOpMAIUC O TEPEOBBIX JTOCTHKEHUSX M OTKPBITUSX MHUPOBOU U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U
00I111eCTBa;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO,B TOM YHCJIE CaMOOOpa30BaHUIO,HA
MPOTSKEHUUBCEN KU3HU; CO3ZHATEIILHOE OTHOIIIEHNUE K HEMIPEPHIBHOMY 00pPa30BaHUIO KaK
YCJIOBHUIO YCIEIIHOMW MPOo(dheCCHOHATBHOM U O0IIIECTBEHHOM AESTEIbHOCTH;

— DKOJIOTMYECKasi KyJIbTypa,0epeKHOE OTHOIIEHUS K POJHOM 3emiie,IPUPOTHBIM
oorarctBaMPoccun W Mupa; TIOHUMaHUE BIUSHUSA  COIMATBLHO-3KOHOMUYECKHUX



MPOIIECCOB HA COCTOSIHUE TIPUPOJHOM COIMAJIBLHOM Cpeabl, OTBETCTBEHHOCTH 3a
COCTOSIHHE TIPUPOJTHBIX PECYPCOB; YMEHHUS M HABBIKA Pa3yMHOTO MPUPOIOIOIH30BAHUS,
HETEPIMMOE OTHOIICHUWE K JCHCTBUSAM, MPUHOCSIINM BpPEI IKOJIOTHH; MPUOOpETEeHUE
OTIBITa PKOJIOTO-HAMPABICHHOMN NESITEIHHOCTH;

—  ACTETUYECKOE OTHOIICHHE K MHUPY,FOTOBHOCTh K ICTETHUYECKOMY OOYCTpPONCTBY

COOCTBEHHOTI'O OBITA.

Jluunocmuvle pe3yniomamel 6 chepe OmMHOULEHUL O0OVUAIOWUXCA K CeMbe U
pooumensam, 8 mom yucie N0020MoeKa K CeMEUHOU HCUZHU.!

— OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHSTHUS
LIGHHOCTEHCeMEMHOMN KU3HMU;

— ITOJI0KUTEIIHHBIH obpas CEMBU,POIUTEITHCTBA(OTIIOBCTBA u
MaTEepPUHCTBA),MHTEPUOPU3ANUATPATUITHOHHBIX CEMEHHBIX IIEHHOCTEH.

Jluunocmuule pesynomamul 6 cghepe omuowienus ooyuaowuxcsa Kk mpyoy, 6 cghepe
COYUATIbHO-DKOHOMUYECKUX OMHOULCHUIL:

— yBaXCHHE KO BceM (opMaM COOCTBEHHOCTH,TOTOBHOCTh K 3alllUTe CBOEH

COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyayimiel mnpodeccur Kak NyTh W CIOCO0 peanu3aiuu
COOCTBEHHBIXKU3HCHHBIX IJIaHOB;

— TOTOBHOCTH OOYYaIOIIUXCS K TPYAOBON MPO(EeCCHOHATBEHON NeATEIRHOCTH KaK K
BO3MOXXHOCTHUYYAaCTHsI B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIapCTBCHHBIX,
0OIIIeHAITMOHATBHBIX MPOOJIEM;

—  TOTPEOHOCTh TPYIUTHCS,yBAXKEHHE K TPyAy M JIOISIM TPYyAa,TPYyAOBBIM

TOCTIKCHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHUE K Pa3HBIM

BUJIaM TPYIOBOU JIEATETLHOCTH;

—  TOTOBHOCTh K €amMOOOCHY)XMBAaHHIO,BKJIIOUass OOy4YeHHUE U  BBINOJHEHUE

JIOMAIITHUX
00s13aHHOCTEH.

Jluunocmuule pesynvmamol 8 cehepe Quzuueckoz2o, NCUXONO2UHECKO20,
COUUATBHO2O0 U AKAOEeMUUEeCK020 DIIa20NOLY4Usl 00Y4aouWuxcs:

— (bu3nIECKOe,YMOITMOHATIEHO-TICHX0JIOTHYECKOE,COITUAIBHOE Oaromnonyuue
oOydaronuxcst BXKHU3HM  O0Opa3oBaTeNbHOW  OpraHU3allMM, OIIYIIEHHWE  JE€TbMHU
0€30MacHOCTH U MCUXO0JOTUYECKOro KoM@popTa, HHOPMAILIMOHHON 0€30MacHOCTH.

Inanupyemoie memanpeomemmusle pe3yibmamaol:
MeranpeaMeTHbIC PE3yIbTaThl OCBOSHHUSI OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBbI
MIPEICTABJICHBI TPEMsI TPYIIIaMU YHUBEPCATbHBIX yaeOHbIX nericTBuit (Y'Y ).

(YY).PerynsaTuBHble yHUBepcaabHble yueOHbIe JeiiCTBUS

BoinyckHMK HA 0230BOM YPOBHE HAYYUTCS:



CaMOCTOSTEIILHO OIPENEeNsATh LENH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, [10 KOTOPHIM
MO>KHO OTIPEJIEINTh, YTO 11eb JOCTUTHYTA;

OLICHUBATh BO3MOXKHbBIE MTOCIIE/ICTBUS JOCTHXKEHHUS ITOCTaBICHHON LIETH B
JEeSITENbHOCTH, COOCTBEHHOM XKM3HU U )KM3HU OKPYXKAIOIIUX JIt0/Iel, OCHOBBIBASICh HA
COOOPKEHUSX ITUKU U MOPAJIH;

CTaBHUTH M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIHHOM JACATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

OIICHWBATh PECYPCHI, B TOM YHUCJIE BPEMsI M IPYTHUE HEMATepHAIIbHbIE PECyPCHI,
HE0OXOAUMBbIE JJI TOCTHXKEHUS MOCTaBICHHOM LIETH;

BBIOMPATH My Th JOCTUKEHUS 1I€JIU, TUTAHUPOBAThH PEIICHNUE MTOCTaBICHHBIX 3a/1a4,
ONTUMU3UPYS MaTepuaTbHbIC 1 HEMaTEPHAIbHBIE 3aTPaThI;

OpraHu30BbIBaTh A(P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS TOCTHKEHUS
MOCTABJICHHOM LICIIH;

COTIOCTAaBIIATh MOJYYCHHBIN PE3yJIbTAT ACATEIBHOCTH C TIOCTABJICHHOM 3apaHee
(130

2. Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIC yqeﬁnble AEHCTBUS

BoinyckHuK HA 02a30BOM YPOBHE HAYYHUTCS:

MCKaTh U HaXOJIUTh 000O0IIEHHBIE CIOCOOBI PEIICHUS 3a7a4, B TOM YHUCIIE,
OCYUIECTBIIAThH Pa3BEPHYTHIN HHPOPMAIIMOHHBIN MMOUCK U CTABUTH HA €T0 OCHOBE
HOBbIE (YueOHbIE U TTO3HABATEIbHBIC) 3a4a4H;

KPUTUYECKU OIICHUBATh U MHTEPIIPETUPOBATH UH(POPMAIUIO C PA3HBIX MO3UIINH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
HCIIOJIB30BaTh Pa3JINYHbIE MOJIEIIBHO-CXEMATUYECKUE CPEACTBA IS IIPEACTABICHUS
CYIIECTBEHHBIX CBA3EH U OTHOILICHHI, a TAKXKE MPOTUBOPEUHNIA, BHIIBICHHBIX B
MH(OPMAIMOHHBIX HCTOYHUKAX;

HaxXOAUTh U NPUBOAUTH KPUTHUUECKUE aPTYMEHTBI B OTHOLIEHNUN JEUCTBUM U
CY>KJIEHUH APYroro; CIOKOMHO ¥ pa3yMHO OTHOCHUTHCSI K KDUTHYECKUM 3aMEUYaHUSIM B
OTHOIIEHUH COOCTBEHHOTO CY’KJICHHSI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

BBIXOJUTH 33 PAMKHU Y4€OHOTO MpeaMeTa U OCYIIECTBIIATH LI€JICHANIPaBICHHbINA TOUCK
BO3MOYKHOCTEH JIJIs1 IMIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB ACUCTBUS;
BBICTPauBaTh UHIMBHUIyaIbHYIO 00pa30BaTEbHYIO TPACKTOPUIO, YUUTHIBAS
OTPaHUYECHHUSI CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;

MEHSITh U yIEPKUBATh Pa3HbIE MO3UILIMH B TTO3HABATEIBHOU €SI TEIBHOCTH.

3. KoMMyHHMKAaTHBHBbIC YHHBEpPCAJbHbIC YUeOHbIE 1eiiCTBUA

BeinyckHMK HA 0230BOM YPOBHE HAYYUTCH:

OCYIIECTBJIATH JCTOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU
(kak BHYTpHU 00pa30BaTEeIbHON OpraHU3alliM, TaK U 3a €€ MpeaesiaMu ), Ho0MpaTh
MapTHEPOB IS IEJI0BOM KOMMYHUKALIMKM UCXO/IS U3 COOOpaXKE€HUM pe3yIbTaTUBHOCTU
B3aMMOJECHUCTBUS, & HE JIMYHBIX CUMITATUH;



e TIPH OCYIICCTBICHUH I'PYIIIOBON paOOThI OBITH KaK PYKOBOJUTEIEM, TaK U WICHOM
KOMaH Il B Pa3HBIX POJISX (TE€HEpaTop UICH, KPUTHK, UCIIOJTHUTEb, BHICTYTIAIOIITHIHA,
9KCHEPT | T.11.);

e KOOPJUHHUPOBATH M BBITOJHATH padOTy B YCIOBUSAX PEaIbHOTO, BAPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

e Pa3BEPHYTO, JIOTHYHO M TOYHO HM3JIaraTh CBOI TOUYKY 3pEHUS C UCIIOJIb30BAaHUEM
aJICKBAaTHBIX (YCTHBIX M IICBMEHHBIX ) SI3bIKOBBIX CPEJICTB;

e pacrno3HaBaTh KOH(DJIUKTOTEHHBIC CUTYALIMU M MPEAOTBPALIATh KOH(DIUKTHI 10 UX
aKTUBHOM (ha3bl, BEICTPAMBATh JICJTOBYIO M 00pa30BaTCIIbHYI0 KOMMYHHUKAIIHIO,
n30erast JMYHOCTHBIX OILICHOYHBIX CYKJICHHUH.

B pe3yabTare udyyenus yaeOHOro npeaMera « XuMHUsH> HA YPOBHE CPeIHEr0
0011ero oOpa3oBaHus:

BbInycKHUK Ha 62a30BOM yPOBHE HAYYUTCH:

e pacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUH COBPEMEHHOM HAYYHOMH
KapTUHbBI MUPA U B IPAKTUYECKON JEATEIbHOCTH YEJI0BEKa;

e JIEMOHCTPHPOBATh HA MPHUMEPAX B3aUMOCBS3b MEXKITY XUMHEH U IPYTUMHU
€CTECTBEHHBIMH HayKaMU;

e pacKphIBaTh HA MPUMEPAX TOJIOKEHUS TEOPUU XUMHUECKOTO CTPOCHHUS
A.M. bytneposa;

e moHMMAaTh pusmueckuii cMpica [lepuoanyeckoro 3akona .M. MenaeneeBa u Ha ero
OCHOBE OOBSICHSTH 3aBUCUMOCTb CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00Pa30BaHHbBIX
MMHU BEIIECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;

e OOBACHATH NPUUMHBI MHOTOOOpa3us BEILECTB Ha OCHOBE OOLIMX MpeICTaBIeHul 00 ux
COCTaBe U CTPOCHHH;

e IPUMEHATH NPaBHJIA CUCTEMATHYECKON MEXTyHApOJHOH HOMEHKJIATYphl KaK CpeICTBa
pa3nuyeHns U UISHTU(UKAIIMT BEIIECTB MO0 UX COCTaBY U CTPOCHUIO;

e COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE ()OPMYIIBI OPraHMUECKUX BEIIECTB KaK
HocHUTeNel HH(OPMAIK O CTPOCHHUH BEIIECTBA, €r0 CBONCTBAX M MPHHAIIICKHOCTH K
OIIpeJIeIEeHHOMY KJIacCy COeIMHEHUi];

e  XapaKTepU30BaTh OPraHWYECKHE BEIIECTBA IO COCTABY, CTPOCHUIO U CBOHCTBAM,
yCTaHaBJIMBaTh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEX1Y JTaHHBIMH XapaKTepUCTHKAMU
BEIIIECTBA;

e MPHUBOAMTH NPUMEPHI XUMUYECKHX PEaKIUil, pACKPBIBAIOLINX XapaKTepHbIE CBOICTBA
TUIIUYHBIX TPEJICTABUTENICH KJIACCOB OPTaHMUYECKUX BEIIECTB C HENbI0 UX
UACHTUDUKAIMY U 00bSICHEHHsI 00JaCTH IPUMEHEHUS;

e TPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHUYECKIX PEAaKIIMi Ha OCHOBE 3HAHUH O
TUIAaX XUMHUYECKON CBSA3M B MOJIEKYJIaX peareHTOB U MX PEeaKIMOHHOW CIIOCOOHOCTH;

e WCHOJB30BATh 3HAHHS O COCTABE, CTPOSHUH U XUMHUYECKUX CBOMCTBAX BEIIECTB /IS
6€301acHOTO MPUMEHEHUS B TPAKTUYECKOMN 1eATEIbHOCTH;

e TPHUBOAMTH NPUMEPHI MPAKTUIECCKOTO MCIIOJIb30BAHMS TPOAYKTOB MEpepabOTKH HEPTH
Y TIPUPOJIHOTO r'a3a, BEICOKOMOJIEKYIIAPHBIX COETUHEHUH (TTOJIMATUIICHA,
CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

e IPOBOJUTH ONBITHI O PACMIO3HABAHUIO OPraHUYECKUX BEUIECTB: TIUIIEPUHA, YKCYCHOM
KHCJIOTHI, HETIPEIEIbHBIX JKUPOB, TIIFOKO3bI, KpaxMaia, OEJIKOB — B COCTAaBE THUIIEBBIX
MPOAYKTOB U KOCMETHUECKUX CPE/CTB;

e BIIQJICTh NMPABWJIAMH U IpUEMaMH 0€301IacHON pabOThI C XUMHUUECKUMHE BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM;



e YCTaHABJIMBATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU U CMEIICHHUS
XMMHYECKOT'0 PaBHOBECHUS OT Pa3JINYHBIX (DAKTOPOB C LENBI0 OIPEAEICHHS
ONTHMAJIbHBIX YCIOBUN MIPOTEKAHUS XUMHUYECKHX MPOLIECCOB;

e IPUBOAMTH IPUMEPHI TUIPOJINA3A COJIEH B IOBCEJHEBHOM JKU3HU YEIIOBEKA;

e IPUBOAMTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI B IPUPOIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIIBHOCTH OPraHU3MOB;

e TIPHUBOJUTH MPUMEPHI XUMHUUECKUX PEAKIIUN, PACKPBIBAIOIINX 00IIHE

XMMHYECKHE CBOMCTBA IMPOCTBHIX BCUICCTB — METAJIJIOB U HCEMCTAJLJIOB,

e IPOBOJUTH pacueThl HA HAXOXKJCHUE MOJECKYIIPHON (POPMYJIBI YIIIEBOIOPOIA T10
IIPOJYKTAaM CrOpPaHMs U 110 €r0 OTHOCUTENBHOM INIOTHOCTH U MACCOBBIM JOJISIM
3JIEMEHTOB, BXOJAIIUX B €TI0 COCTAB;

e BJAJIETh NpaBWJIaMH 0€30M1aCHOr0 OOpAILEHUS C €IKUMHU, TOPIOYUMHU U TOKCUUYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XHUMHUU;

e OCYILECTBJIATH IOUCK XUMUYECKOM HH(OpMAIMK 110 HA3BaHUAM, UAECHTH(PUKATOPaM,
CTPYKTYpPHBIM (hOpMYyJIaM BEUIECTB;

e KPUTHYECKH OLICHMBATh U HHTEPIPETUPOBATH XUMUYECKYIO MH(OpMaIHIO,
COJIepIKAIIYIOCs B COOOMICHUSAX CPENICTB MaccoBOM mH(popmarun, pecypcax MurepHera,
HAy4YHO-TIOIYJISIPHBIX CTAThSAX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISIX BBISIBJICHMSI OIIMOOUHBIX CYXACHUN U (POPMUPOBAHUS COOCTBEHHOM MMO3UIINN;

e MPEICTABIATH MYTU PELICHUS ITI00AIBHBIX MPOOJIEM, CTOSIIIUX HEpe YeT0BEYECTBOM:
9KOJIOTMUYECKUX, SHEPIeTUUYECKHX, ChIPHEBBIX, U POJIb XUMUU B PELICHUH 3TUX MIPOOIIEM.

BLIHyCKHHK Ha 0230BOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYYHTbCH:

e WIIIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U IBOJIOYUIO OP2AHULECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX IMANAX ee pa3eumusl;

e UCNONB308AMb MEMOObL HAYYHO20 NOZHAHUSL NPU 8bINOIHEHUU NPOEKMO8 U YUeOHO-
UCCIe008aMeNbCKUX 3A0aU NO U3YYEHUIO CEOLICME, CNOCO006 NOTYYeHUs U
PACNO3HABAHUSL OPSAHUYECKUX BEULECNE,

e 00BACHAMb NPUPOIY U CNOCOOBL OOPAZ0BAHUSL XUMUYECKOU CBSA3U. KOBANEHMHOU
(noNApHOLL, HENoAPHOL), UOHHOU, MEMALIUYECKOU, B00OPOOHOI — C Yelbl0
onpeoeneHusi XUMU4eCKOU aKMUBHOCIU BeUeCma;

Conep:xkanue padoueii nporpammsbl o xumum s 10 kiaacca

3a ocHOBY B3siTa mporpamma kypca xumuu jaisi X— XI kimaccoB 001eo0pa3oBaTeNbHBIX YUPEKIACHUN
(6azoBbiit ypoBenb) O.C. I'abpuensina u Cranmapr cpeaHero oOmero ooOpa3oBaHHs MO XUMUHU (0a30BBIH
YPOBEHB).

Beenenne (1 u)

[Ipenmer opranndeckoir xumuu. CpaBHEHME OpPraHMYECKHX COEAMHEHHUH C HEOPraHWYEeCKHMHU.
[IpuponHble, UCKYCCTBEHHBIE M CHHTETHUECKNE COEAMHEHUSI.

Tema 1. Teopusi CTpOeHHsI OPraHUYECKUX COeTUHEHUT (2 u)

BanentHocTh. XHMHYECKOE CTpOCHHME KaK IOPSIOK COEAMHEHHS aTOMOB B MOJIEKYyJIe COTJIACHO WX
BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPHUH XUMHUYECKOTO CTPOEHUS OpPraHMYecKux coequHeHHud. [lonsaTue o
TOMOJIOTHH W TOMOJIOTaX, M30MEPUU M M30Mepax. XUMUYecKrue (GOpMyJIsl U MOJEITH MOJEKYJ B OpTraHHYECKOH
XUMHH.

JdemMoHcTpamnu. Mozenu MOJIeKyJ TOMOJIOTOB U H30MEPOB OPraHMYECKUX COETMHEHU.

Tema 2. YrieBoaopoabl 1 X NPUPOIHbIE HCTOYHUKH (8 u)

[Ipuponusiit Ta3. A n1 x a H bl. llpupoansrii ra3 kak TorumBo. ['OMoOTHYEeCcKUil psiA, U3oMepus U
HOMEHKJIaTypa ajlkaHOB. XMMHUYECKHE CBOWCTBA AJIKAHOB (HA MpPUMEpEe METaHa M 3TaHa): TOPEHHUE, 3aMelleHHe,
pasnoxeHue u AeruapupoBanue. [IpuMeHeHne aakaHOB Ha OCHOBE CBOMCTB.

A 1 K e H bl. DTHJIEH, €ro NOoJIy4YeHre (IETHIpHPOBAHUEM ITaHA U JIETHApATAIlUel dTaHOIA).

XVWMHUYECKHE CBOWCTBAa OJTWJIEHA: TOPEHWE, KAauyeCTBEHHbBIE pPEaKIUH, THUApATaIis, MOJIUMEpU3alHs.
[NonuaTHnes, ero cBoicTBa U NpuMeHeHue. [I[ppuMeHeHne 3TUIIEHa HA OCHOBE CBOMCTB.



AnkagueHb M Kayduyk u [lonstue o0 ankagueHax Kak yrieBoJopoJax ¢ AByMs JBOWHBIMHU
CBSI3IMH. XUMHYECKHE CBOHCTBA OyTanuena-1,3 u u3onpeHa: odecBeurBaHie OPOMHOW BOJBI U MOJIMMEPU3ALIHS
B Kay4yku. Pe3uHa.

A 51 K ¥ H Bl. AUCTWICH, €r0 INOJy4YeHHE MHPOIN30M MeTaHa W KapOWIHBIM CIIOCOO0M. XHMMHUYECKHE
CBOICTBa alleTUIeHA: TOpeHue, obeciBeunBanne OPOMHOM BOABI, MPUCOESANHEHHE XJIOPOBOJOPOAA U THAPATALIHS.
IIpumeHeHue alleTiIeHa Ha OCHOBE CBOMCTB.

b e v 3 0 n. [lonyuenne OeH307a W3 TeKcaHa W aleTHICHa. XMMHYECKHE CBOWCTBAa OEH301a: TOpEeHHe,
raJoreHupoBaHue, HuTpoBanue. [lpumenenne 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. Cocras u nepepadbotka HegTu. HedrenpomykTsl. beH3uH 1 MoHATHE 00 OKTAHOBOM YHCIIC.

JdemoncTpanuu. ['openne anerwieHa. OTHOLIEHWE 3TWIEHa, aleTWwieHa M O€H30Ja K PacTBOPY
nepMaHranara kanus. [lomyueHne sTuieHa peakuuen JeruapaTaliy STaHoja, aleTUIeHa KapOHIHBIM CIIOCOO0OM.
Pa3znoxenue xayuyka Nmpu HarpeBaHHHU, UCHBITAaHWE MPOAYKTOB PA3NIOKEHUSA Ha HeNpenenbHOCTh. Kommexuus
00pa31oB He(TH 1 HEPTETPOTYKTOB.

JlaGopaTopHble omnbIThl. 1. OmnpenencHue 3JIEMEHTHOTO COCTaBa OPTraHUYCCKUX COCTMHCHHM.
2.Uzroropnenue mopeneld MOJEKyN yriieBoJopoAoB. 3. OOHapy)KeHHE HENpeNeNbHBIX COCIUHEHUH B KHIKUX
HedTenpoaykTax. 4. [lonydenune u cBoiictBa aueruiena. 5. O3HakomieHue ¢ Koutekuue «HedTs v mpomyKThI
ee TepepadoTKm».

Konmponvnan paboma Nel no meme: «Yaneeo0opoowr»

Tema 3. Kuciopoaconep:kaiime opraHuyecKne coeIMHeHWsi W UX NpupoaHbie ucrounuku (10 u)
EavHCTBO XMMUYECKON OpraHu3aiy )KUBBIX OPraHU3MOB. XUMHUYECKUH COCTAB KHUBBIX OPTaHU3MOB.

C nu p T 1. [lony4uenne sTaHoIa OpOKEHUEM TIIOKO3bI U THApAaTalued dTHUIIeHa. | napoKcuibpHas rpymmna
Kak (¢yHKuuoHanbHas. [IpenctaBieHne o BOJOPOJHON CBSI3M. XMMHYECKHE CBOICTBA STaHONA: TOPEHHE,
B3aMMOJEHCTBUE C HATPHEM, 0Opa30BaHUE MPOCTHIX U CIOXKHBIX 3(HUPOB, OKHCIeHUE B aibiaerui. [lpumenenue
3TaHOJIa HA OCHOBE CBOICTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIPEKIACHHE.

[TonsTue o mpeneabHBIX MHOTOATOMHBIX CIIUpTax. [ TUIeprH KakK MpeICTaBUTehb MHOTOATOMHBIX CIIUPTOB.
KauecTBenHas peakiyss Ha MHOrOaTOMHBIE clIUpThI. [IpMeHenune riaumnepuHa.

® e H o 1. Ilomyuenue eHONTa KOKCOBAHHMEM KaMEHHOTO Y. B3auMHOe BIMSHUE aTOMOB B MOJIEKYJe
(deHoma: B3aMMOJEHCTBUE C TUAPOKCHAOM HATPHUsSI M a30THOM Kucioroil. [IpumeHeHue QeHona Ha OCHOBE
CBOICTB.

A npnerun s [lonmydeHne anpaerugoB OKHCIEHHEM COOTBETCTBYIOLIMX CIUPTOB. XHUMHUYECKHE
CBOMCTBA aJIbJCTUAOB: OKUCIEHUE B COOTBETCTBYIOLIYIO KHUCIIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIOLINMA CIUPT.
[Mpumenenune popManpaeruia u aleTalbIeTHIA Ha OCHOBE CBOMCTB.

KapO6ounoBbie kuciao T bl [lonydeHre kapOOHOBBIX KUCIOT OKUCICHUEM aJIbIETUA0B. XUMHUUECKHUE
CBOWCTBAa YKCYCHOM KHCIIOTBHI: OOIME CBOMCTBA C HEOPraHWYECKHMH KHCIOTAaMH M PEaKuusl 3TepUPHUKALUH.
IIpuMeHeHne yKCyCHOM KUCIIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMPHBIE KUCIOTHI HA IPUMEPE NaIbMUTUHOBOW U
CTE€apUHOBOM.

Cnoxubie 3bups u X up bl [lonyuerne cnoxueix 3¢upoB peakuueit srepuduranun. CroxHble
3¢upel B  mpupoie, HUX 3HaueHWe. IIpumMeHeHHMe  CIOXKHBIX 3(QHUPOB HAa  OCHOBE  CBOWCTB.
XKupel kak cioxHbIE dPUPBL. XUMHUYECKHE CBOMCTBA KHPOB: THAPOIH3 (OMBUICHHE) U THAPUPOBAHHUE KHUIKUAX
xupoB. [IppumeneHne )XxUpoB Ha OCHOBE CBOUCTB.

Y r 1e B o O bl. YIieBoApl, 3HauU€HHE YIJICBOAOB B JKMBOM NPHUPOJE W B JKU3HU HYEJOBEKA.

I'moko3a - BEIIECTBO C JBOHCTBEHHON (YHKIMEH - abJICTHIOCIUPT. XUMHUECKHUE CBOWCTBA TJIFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpPOWT, OpoXeHHE (MOJIOUHOKHCIOE U CIIHPTOBOE).
[IprMeHeHune rIIoK03bl Ha OCHOBE CBOMCTB.

JdemoncTpamnu. OkucieHHe cnupTa B anpierui. KadecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTBHI.
Komnekuuss «KameHHbIH yroib W HPOIYKTHI ero mepepabotkm». KadecTBeHHbIe peakiuu Ha (eHon. Peakius
«cepeOpsSHOro 3epKajiay ajbJIernaoB U INIIOKO3bl. OKHCIEHUE albIETHAO0B U TIIIOKO3bl B KMCIIOTHI C IIOMOLIBIO
rugpokcuna meau (II). [Tonyuenne ykcycno-stunoBoro a¢upa. KauectBeHHas peakiust Ha KpaxMail.

JlaGopaTopHble ombIThbl. 6. CBoiicTBa »THiOBOrO crnupta. 7. CBoiicTBa rimmepuHa. 8. CBoiicTBa
¢dopmanbrernga. 9. CpoiictBa ykcycHoi kuciothl. 10. CoiictBa xupoB. 11. CpaBHeHHE CBOMCTB pPacTBOPOB
MBUIa ¥ CTUpaNbHOrO nopomka. 12. CpoiicTBa riroko3sl. 13. CBoiicTBa KpaxMmana.

Tema 4. A3oTconep:kaiiue coeJUHEeHUs] U UX HAXOKAeHHe B »KUBOIi mpupoae (6 u)

A M u H bl [lorarue 06 amunax. [lomydeHne apomMaTnyeckoro aMWHa - aHWIMHA - U3 HUTPOOEH30Ia.
AHWIMH Kak OpraHM4eckoe OCHOBaHHWE. B3anmMHOe BIMSHHE aTOMOB B MOJIEKyJe aHWJIMHA: OcijalieHue
OCHOBHBIX CBOWCTB M B3aMMOJICHCTBYE C OpOMHOM BO10#. [IprMeHeHre aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKHUC IO T B [TonmydyeHne aMUHOKHCIIOT U3 KapOOHOBBIX KUCIIOT M THIIPOJIN30M OEIIKOB.

XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYEeCKUX COCJMHEHHI: B3aUMOJICHCTBUE CO
LIeJI09aMy, KUCJIOTaMU U JAPYr ¢ ApyroM (peakuus HonukoHaeHcauuu). [lemTuanHas cBS3b M MOJMIENTHABL.
[IprumeHeHne aMHMHOKHMCIIOT Ha OCHOBE CBOMCTB.



b e 1 x u. IlonyueHue OenkoB peakuuell MOJUKOHACHCAIIMA aMHHOKHUCIOT. [lepBuyHas, BTOpHUYHAs H
TPETUYHAs] CTPYKTYpHl OenkoB. XUMHUYECKHE CBOWCTBA OENKOB: TOpPEHHUE, ACHATYpalus, THIPOJIN3 U LBETHHIE
peakiuu. bruoxumudeckue QyHKIUN OCIKOB.

I'eHeTnueckas CBsA3b MEXIY KJIACCAMH OPraHUYECKUX COCUHEHUH.

HykneunnoBsie kucnotel. CHHTE3 HYKIEWHOBBIX KUCJIOT B KJIETKE M3 HYKI€oTHA0B. OOMMi TIaH CTPOSHHS
nykieotuna. CpaBaenue crpoenns u ¢pynkuuid PHK n JIHK. Ponp HyKIeMHOBBIX KUCIIOT B XpaHEHUH H MIepeaye
HacneacTBeHHOM nHpopmaruu. [loHsaTHe 0 ONOTEXHOJIOTHH ¥ TEHHOW HH)KCHEPHUH.

Jdemoncrpauuu. BzaumonelicTBue aMmuaka W aHWIWMHA C COJSHOM KHUCIOTOM. Peakuus aHunuHa c
OpoMHoI Bozoii. JlokazaTenbcTBO HaMMuusl (PYHKIMOHATBHBIX TPYIII B pacTBOpax aMHHOKHUCIOT. PacTBopenue n
ocaxaeHrne 0enmkoB. L[BeTHBIE peaknny OENKOB: KCAaHTOIIPOTEHHOBas W OMypeToBas. |'opeHne mTHuYbero mnepa u
mepcersiHod Huth. Mogens monekyisl JJHK. Tlepexoapl: 3TaHOn —> 3THIEH 3TUICHTIUKOIb —> 3TUICHTIIUKOIST
menu (I1); aTanonmn — 3TaHaNbp —> 3TaHOBAsA KUCIIOTA.

JlaGopaTopHble onbIThl. 14. CBolicTBa O6€IKOB.

IIpakTuyeckas padora Nel. UnenTudukamus opraHMuecKuX COSTMHECHUH.

Tema 5. Buojoruyeckn akTHBHbIE OpraHnveckue coeqnHenns (4 u)

®epwmeHT . OepMEHTH Kak OHOJOTHYECKUE KaTaau3aTopbl OenkoBoi mpupoisl. OcoOeHHOCTH
(hyHKIIMOHUpOBaHUS (QepMeHTOB. Poib (epMEHTOB B KU3HEAEATEIHHOCTH JKUBBIX OPraHU3MOB M HAPOIHOM
XO35IHCTBE.

B urtawMuH b [lonatue o Buramunax. Hapymienus, cBs3aHHblE ¢ BUTaMHHAMH: aBUTaMUHO3BI,
TUIIOBUTAMUHO3bI M THUNEpPBUTaMHHO3bl. Butammn C Kak NpeAcTaBUTENb BOJOPACTBOPUMBIX BHUTAMHHOB H
BUTaMHH A Kak MPeICTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. IloHATHE O TOPMOHAX KakK T'yMOpalbHBIX PETYIATOpax KU3HEAEATEIbHOCTH MHUBBIX
opraHnu3MoB. HCYJIMH 1 afjpeHallH KaK npeAcTaBuTeny TopMoHoB. [Ipodunakruka caxapHoro nuabera.

JlexapcTBs a. JlekapcTBeHHass XUMUS: OT HATPOXUMHUH JI0 XUMHOTEpanu. ACIHPUH. AHTHOUOTHKH U
mucbakteprnos. Hapkotudeckue Bemectsa. Hapkomanwus, 60pp0a 1 npodumakTuka.

JemMoHcTpanuu. PazioxxeHue nepokcuaa BOIOpoia Karaaa3oi ChIporo Msca u ceiporo kaprodens. CMC,
conepkamux >H3uMBL. Wcneitanue cpensl pactBopa CMC mHIMKaTopHOH Oymaroil. 3HaAKOMCTBO ¢ 0Opa3maMu
MperapaToBIOMAITHEH, JIA0OPATOPHOI 1 aBTOMOOHMIIFHON alTEeuKH.

Tema 6. HckyccTBeHHbIE M CHHTeTHYECKHE NMOJMMepPHI (3 u)

MckyccTBeHHB € MOJTHUMe p bl. [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB
XUMHYECKON MOIn(UKANNN TMPUPOJTHOTO IOJUMEPHOTO CHIpbA. VICKyccTBEHHBIE BOJOKHA (ameTaTHBIN IIENK,
BHCKO03a), X CBOMCTBA U IPUMEHEHHUE.

CuanTeTHUYEeCKHUE NOTHUMEe p bl. llonydeHre CUHTETHUECKUX TOJUMEPOB pEaKIUIMHU
MOJMMEpPU3aU U NoJuKoHAeHcauuu. CTpyKTypa MOJMMEPOB JIMHEWHAsI, PA3BETBICHHAS] U MPOCTPAHCTBEHHASI.
[IpeacraBuTenu CUHTETUYECKUX IUIACTMACC: MOJMATUICH HU3KOIO M BBICOKOTO AABJICHUS, MOJIUIPONUIEH U
MONMBUHMIXIOpU]. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIpoOH.

Jemoncrpanuu. Komnekius minactmace v u3enuil u3 Hux. Konekuun UCKyCCTBEHHBIX U CUHTETHYECKHU
BOJIOKOH U U3JIE€IUI U3 HUX.

JlaGopaTopHblie onbIThI. 15. O3HaKOMIICHUE C 00pa3IaMy IIACTMACC, BOJIOKOH M KayJyKOB.

IIpakTHyeckasi padora Ne2. PacriozHaBaHHe M1aCTMAcC ¥ BOJIOKOH.

Konmponvnaa paooma Ne2 no meme:«Ob600uenue 3uanuil no Kypcy op2ZaHu4ecKoil Xumuuy

Conep:xkanue padoueii nporpammsbl mo xumum s 11 kiacca

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axoun JI. U. Menneneena (3 4.).

Ocnosnvie ceedenuss o cmpoeHuu amomd. SApo: TPOTOHBI W HEUTPOHBI. M30TOMBI. DIIEKTPOHEI.
OnekTpoHHass 000/104YKa. DHEPreTHYecKuit ypoBeHb. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEeMEHTOB 4-r0 W 5-r0 mepuonoB nepuogudeckoit cucrembl J[. Y. MeHneneeBa (IepexoIHBIX 3JIEMEHTOB).
[Nonsitue 06 opOuUTANSIX. S- U p-opOUTATH. DIEKTPOHHBIE KOH(DUTYpAIIK AaTOMOB XUMUYECKHX 3JIEMEHTOB.

Ilepuoouueckuil 3axon /[. M. Menoeneesa 6 cgeme yuenus o cmpoenuu amoma.

Otkpeitue [I. WM. MenaeneeBbIM mOepuoaudeckoro 3akoHa. llepuoaudeckas cucTeMa XUMHYECKUX
anementoB [[. M. MenneneeBa - rpaduueckoe OTOOpaKeHHE IMEPHOAMYECKOro 3aKoHa. (DHU3HUECKUH CMBICI
TIOPSIIKOBOTO HOMEpa DJIEMEHTa, HOMEpa IepuoJa W HOMEpa TPYMIbl. BajaeHTHBIC 3JIEKTPOHBI. [IpHauHBI
M3MEHEHUS CBOMCTRB 3JIEMEHTOB B TIEpHOaX U Tpynnax (TJIABHBIX MOATPYIIAX ).

[Tonoxenue BoAOpOa B MEPUOAUYECKON CUCTEME. 3HAYCHUE MEPUOJUYECKOTO 3aKOHA U MEPUOIUUYECKOMN
cucTeMbl xumuueckux snemeHToB JI. Y. MenaeneeBa And pa3BUTUSA HAYKU U MOHUMAHUSI XUMUUYECKOU KapTUHBI
MHpa.

Tema 2. Ctpoenue Bemectna (14 4.)



Honnas xumuueckas ceasp. Katnonsl u aHnoHsl. Knaccugukanus moHoB. MoOHHBIE KpHUCTaIIMYECKHE
pemeTky. CBOMCTBA BEUIECTB C TUM THUIIOM KPHCTAIUIMYECKUX PEIIETOK.

Kosanenmnas xumuueckas c6:13b.INEKTPOOTPHLIATEIBHOCTE. [loNsApHAs W HEMONspHAs KOBAJICHTHBIC
cBsi3u. Jlumnonb. [TonsspHOCTE CBSA3M U MONSAPHOCTH MOJEKYIbl. OOMEHHBIN W JIOHOPHO-AKICTITOPHBIN MEXaHU3MBI
00pa3oBaHMsl KOBAJICHTHOMW CBs3U. MOJIEKYIISIpHBIE U aTOMHBIE KpHCTAIUIMYEeCKHE perieTku. CBOWCTBa BELIECTB C
STHMU TUTIAMH KPUCTAIUTHYECKHUX PEIICTOK.

Memannuueckass xumuueckas c6a3b. OcOOEHHOCTH CTPOCHUS aTOMOB METAJUIOB. Meraimdeckas
XMMHUYECKas CBsI3b U MEeTaIUTMUeCKasi KpUcTaInueckas peuierka. CBOWCTBA BELIECTB C 3TUM THUIIOM CBS3H.

Booopoonas xumuueckas ces13b. MeXMONEKyNIsIpHAsT M BHYTPUMOJICKYJISIpHAs BOJIOPOJHAs CBS3b.
3HavYeHUE BOAOPOIHON CBSI3M ISl OPraHU3alud CTPYKTYP OHOIIOINMEPOB.

Honumepwi. IInacTMacchl: TEPMOIUIACTBI U PEAKTOIUIACTBI, X MPEACTaBUTENN M MpUMeHeHue. BookHa:
MPUPOJIHBIC (PACTUTEIILHBIC U dKUBOTHBIC) U XMMUYCCKUE (MCKYCCTBCHHBIC H CUHTETHUYECKHUE), UX TPEACTABUTEIIN
Y TIPUMEHEHIE.

T'azoobpasnoe cocmosnue geugecmea. Tpu arperaTHpIX cocTOSHUS BOJbI. OCOOEHHOCTH CTPOCHUS Ta30B.
ModsipHBIi 00eM Tra3000pa3HBIX BELIECTB.

[Ipumepsl ra3000pa3HBIX NPUPOAHBIX CMECEi: BO3AYX, MPUPOAHBIA Tra3. 3arpsi3sHeHHEe aTrMochepsl
(KHCTIOTHBIE TOXKIH, TAPHUKOBEIA 3 dekT) u 6oprda ¢ HUM. [IpemcraBuTenn ra3000pa3HbIX BEIMIECTB: BOIOPOI,
KHCJIOPOJI, YTICKHUCIBIN ra3, aMMHaK, 3TWieH. VX monydyenue, coOupanue 1 pacio3HaBaHHe.

Kuokoe cocmosnue eewecmeéa. Bona. [Torpebnenne Bossl B OBITY U Ha MPOU3BOACTBE. JKECTKOCTH BOJIBI
M CIOCOOBI e¢ ycTpaHeHusl. MUHEpanbHbIC BOJIbI, MX HCIOJIh30BAHUE B CTOJNIOBBIX U JICUCOHBIX IICISIX.

Kunkre KpUCTauThl U UX MPUMEHECHHE.

Teepodoe cocmosnue eeuwjecmea. AMop(hHBIE TBEpble BENISCTBA B MPHUPOAC M B KU3HH UEIOBEKa, MX
3HaYCHUE U pUMeHeHre. KpucTammveckoe CTpOSHUE BEIIeCTRA.

Hucnepcuvie cucmemot. TloHsTHe 0 AUCHepCHBIX cucTeMax. JucmepcHas (aza W qUCTIEpPCHOHHAs Cpena.
Knaccmbnxaunﬂ AUCTICPCHBIX CHUCTEM B 3aBUCUMOCTU OT arperaTHoro CoOCTOAHUA Z[HCHCpCHOﬁ Cpeabl U
nucriepcuoHHon dasbl. [ pyOoucepcHble CUCTEMBL: SMYJIBCUH, CYCIICH3HHU, a9P030JIH.

ToHKOIUCTIEPCHBIE CHCTEMBI: TSI U 301TH.

Cocmas eewecmea u cmeceli. BemecTBa MOJICKYJSPHOTO U HEMOJEKYJISAPHOTO CTPOCHUS. 3aKoH
MOCTOSIHCTBA COCTaBa BEIICCTB.

IoHsATHE «IOJIA» M €e Pa3HOBHIHOCTH: MAaccoBas (JIONs SIIEMEHTOB B COCJMHCHHH, IO KOMIIOHCHTA B
CMeCH - JIOJIsl MPHUMECEH, JIos pacTBOPEHHOrO BEIIECTBA B PacTBOpe) M oObemHas. J[ons BBIXOAa MPOAYKTa
peaKiyu OT TEOPETUIECKH BOZMOKHOTO.

JdemoHcTpanuu. Mozenb KpUCTAUNIMYECKON pemeTku xyuopuaa Hatpus. OOpasibl MHUHEPAIOB ¢ MOHHON
KPUCTAJUTMYECKOM PEIIeTKOM: KaJbIUTa, raquTa. MoJAenn KPHCTAUTMYECKHX PEIIETOK «CYXOro JbAay (WiH
nona), amMmasza, rpadura (wim  kBapua). Mogenp  momekynsl  JIHK.  OOpasmsl  mmactmace
(penonodopmanbaeruIHbIe, MOJNYPETAH, MOJUATWICH, MHOJUIPONMIICH, NOJIMBUHWIXIOPHI) M H3IENUs W3
HuX.OO0pa3upl BOJIOKOH (IIEPCTh, LIETK, ALETATHOE BOJIOKHO, KallpOH, JIABCAH, HEWIOH) M M3IENUS U3 HHX.
OOpa3nbl  HEOPraHWMYECKHX TIOJIMMEpPOB (cepa TUIACTHYECKas, KBapl, OKCHJ aJIOMHHUS, MPUPOIHBIC
IIOMOCUIIMKATBI). Mozienb MOJIIpHOTO o0beMa ra3oB. Tpu arperaTHbIX COCTOSHHUS BoIbl. OOpasibl HAaKUIH B
JaliHUKE U TpyOax HEeHTPaIbHOro oToIieHus. JKeCTKOCTh BOABI M cIOCO0BI ee ycTpaHeHus. 1Ipubopel Ha KUIKHUX
kpuctammax. O0pa3ipl pa3IMYHBIX JUCIIEPCHBIX CHCTEM: SMYIBbCUH, CYCHEH3MH, a’po3oiei, releil W 30Iei.
Koarynsums. Cunepesuc. Dpdexr Tunmans.

JlaGopaTopHble onbIThl. 2. OnpeaeneHue THNA KPUCTAUTMYECKOW PEIIETKH BEIECTBA M OIHCAHUE €ro
cBOHCTB. 3. O3HaKOMIICHHE C KOJUICKITUEH TOJIMMEPOB: IJIACTMACC U BOJIOKOH, M M3Menus u3 HuX. 4. McnsiTanue
BOJBI Ha JKECTKOCTh. YCTpaHEHHE J>KECTKOCTH BoAbl. 5. O3HaKoMmiieHHE C MUHEpPaIbHBIMH BOJAaMHU. 6.
O3HaKOMJIEHHUE C IUCIEPCHBIMUA CHCTEMAMHU.

[pakTuyeckas padora Nel./loryyenue, cooupanue u pacnosnasanue 2a308.

Koumponvnasa pavboma Nel no meme: «Cmpoenue sewjecmeay.

Tema 3. Xumuyeckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 uzmenenus cocmaea ewjecms. AJIIOTPONHA W aJUIOTPOIHBIE BUIOU3MEHEHWS.
[IpuunHbl AUIOTPONMK Ha TpUMEPe MOAU(HUKAIIMK KUCIOpoaa, yriepoaa u ¢ochopa. O30H, ero GHojoruueckas
poiib. MI3oMepsl 1 H30MepHsL.

Peaxyuu, uoywue c uzmenenue cocmasa eewjecmsa. Peaky coenuHEHUs, Pa3lI0oKEeHUs, 3aMEIIEHUS H
oOMeHa B HEOPraHWYeCKOW W OpraHMYecKOW XWMHH. Peakimu 3k30- M sHpoTepMmudeckue. TeruioBor addekr
XMMHUYECKOM peakiuM M TEPpMOXUMHUYECKHE ypaBHEHHWs. Peakunm TropeHMs, Kak YacTHBIM cCiydai
9K30TEPMHUYECKUX PEAKIIUH.

Ckopocmb  xumuueckou peakyuy. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakiud OT MPUPOABI
pearupyrommx BEIIECTB, KOHIEHTPALUM, TEMIIEPATyphl, IUIOMIAJN TIOBEPXHOCTH CONPHUKOCHOBEHHS U



Katanu3aTopa. Peakunm romo- u rereporeHHele. I[loHdaTne o karanmse u KaranuzaTopax. DepMEHTH Kak
OMOJIOTHYECKHUE KaTaTU3aTOPbl, 0COOEHHOCTH MX (PYHKIIHOHUPOBAHMUSL.

Obpamumocmo xumuyeckux peaxyuti. HeoOpatumbie m oOpaThMble XUMHUYecKHue peakiuu. CocTosHUe
XUMHYECKOTO PABHOBECHS JUIA OOPAaTUMBIX XHUMHYECKHX peakuuid. CrocoObl CMENmEHUs XHUMHYECKOTO
paBHOBeCHs Ha MpHMEpe CHUHTe3a aMMuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX MPHHIMIAX MPOHM3BOACTBA Ha
MIpUMEepe CHHTE3a aMMHaKa UITH CEPHON KHUCIOTHI.

Ponb 600b1 6 xumuueckoti peakyuu. VIcTHHHBIE pacTBOPHI. PacTBOpUMOCTD M KITaCCH(UKAIIHS BEUIECTB IO
3TOMY NPHU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

ONEKTPONNUTHl U HEANIEKTPOIUTHI. DJIEKTPOJIUTHYECKass Auccolnuanysa. KuciaoTsl, OCHOBaHMS M CONU C
TOYKH 3PEHUS TEOPHUU AIIEKTPOIUTHIECKON AUCCOIHAIINH.

XVMHYECKHE CBOMCTBAa BONbI; B3aUMOJEIHCTBHE C METalslaMH, OCHOBHBIMM M KHCJIOTHBIMH OKCHIAMH,
pasnokeHue U 00pa3oBaHUe KPUCTALIOTUAPATOB. Peakiuu rugpaTanyy B OpraHn4ecKoil XMMUH.

Tuoponuz opeanuueckux u nHeopeanudeckux coedurnenuti. Heodparnmplit ruaponan3. OOpaTUMBIA THIPOIN3
coneil. 'maAponmn3 OpraHNYecKNX COCNWHEHHH M €ro MpakTHYeCcKOoe 3HA4YeHHWEe ISl MOMYYeHHs THIPOIH3HOTO
cnupTa U Mbula. buonorumueckas poib THIPOJM3a B IJIACTUYECKOM U DHEPreTHYecKoM OOMEHE BEIIeCTB U
SHEPTHUH B KIIETKE.

OxucaumenvHo—8occmanosumensvHole peakyuu. Ctenenb okucieHus. OnpeneneHne CTETeHN OKHCICHHS
no ¢dopmyne coeauneHus. I[loHsTHe 00 OKHCIUTENBHO-BOCCTAHOBHUTENBHBIX peakuusax. OKUcIeHHe WU
BOCCTAHOBJIEHHE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

Onexmpoaus. DNEKTPONHU3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM Mpolecc. DNEKTPOIU3 PACILIaBOB U
pacTBOpOB Ha mpuMepe xiopuaa Harpus. lIpakThueckoe NpUMEHEHHE OSIEKTPONH3a. DJIEKTPOIUTHUECKOE
MOJTyYeHHUE aTIOMUHHUSL.

Jemoncrpanuu. IIpeBpamenue kpacHoro ¢ocdhopa B 6embrit. O30HaTOp. Mogenn Monekyn H-OyTaHa H
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAaKIMH OT MPUPOJIBI BEIIECTB HAa MpPUMeEpEe B3aNMOICWCTBUS PacTBOPOB
Pa3IMYHBIX KHUCJIOT OJWHAKOBOW KOHIEHTpAMM C OJWHAKOBBIMHM TIpaHylaMH IIMHKa M B3aUMOJIEHCTBUS
OJIMHAKOBBIX KYCOUKOB pa3HBIX METa/UIOB (MarHus, LWHKA, )Kele3a) ¢ COJsSHOW KucioTod. Bzammopeiictue
PacTBOPOB CEPHON KHCJIOTHI C PAacTBOPaMU THOCYNb(aTa HATPUS PA3IMYHON KOHIIEHTPAIMA W TeMIIepaTypEhl.
Mojenb Kumsniero cyios. PasioxeHue nepokcuia BoAopoa ¢ MOMOIIIBI0 KaTtanu3aropa (okcuaa maprasma (IV))
W Kartanasbl CBIPOTO Msica U ChIporo kKaptodeins. [IpuMepbl HEOOpaTUMBIX peaKUi, HAYIIUX ¢ 0Opa3oBaHHEM
ocajka, Tra3a Wiu BOIbl. BlammopeiictBue nwtusa n HaTpus ¢ Boaoil. llomyuenme oxcuma docdopa (V) u
pacTBOpEHHE €ro B BOJIE; HWCIBITAHWE IIOJYIEHHOTO pacTBopa JakMmycoM. OO0pasmbl KpHUCTAIOTHIIPATOB.
HcnpiTanue pacTBOPOB 3JIEKTPOJIUTOB M HEIIEKTPOJIUTOB Ha MpeIMeT JIUCCOLMAIMH. 3aBHUCHUMOCTh CTENEHU
ANEKTPOIIMTHYECKOM TMCCOIMAIIMH YKCYCHOM KHCIIOTHI OT pa30aBieHus pacTBopa. [ 'maponns kapOuma KaibIus.
lumponn3 kapOOHATOB IIENOYHBIX METaNIOB W HuUTpatoB ImHKa win cBuHna (II). Ilomyuenwe wmboia.
IIpocreiillive OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMHU; B3aUMOJIEHCTBHE IIMHKA C COJITHOM KHCJIOTOH HU
xKeneza ¢ pactBopoM cyibdpara memu (II). Mogens snekrtposiuzepa. Mojeiab 3JCKTPOIM3HONW BaHHBI IS
MOJTyYeHUS aIFOMUHUSL.

JlaGopaTopHble onbIThl. 7. Peakuusg 3amemieHuss MEAM >KEJIE30M B PacTBOpPE MEIHOro Kymopoca. 8.
Peakiun, naymme ¢ obpasoBaHueM ocajka, raza ¥ Bojbl. 9. [lonmydeHne Kuciopoja pazioKEHHEM MEepPOKCHIa
BoziopoZia ¢ moMmomplo okcuaa mapranna (IV) m karamaser ceiporo kaprodens. 10. Ilomyduenune Bomopoma
B3aUMOJICUCTBUEM KUCIOTHI ¢ HUHKOM. 11. Pa3nuuHbie ciayyau ruipoiu3a Coyne.

Tema 4. BemecTBa u ux cBoiicTea (9 4.)

Memannei. B3aumojieiicTBie METaIJIOB C HEMETaJNIaMH (XJIOPOM, Cepoil M KUCIopoaoM). BzanmoneiicTeue
IIEJIOYHBIX U IIEeJIOYHO3EMEIbHBIX METAJUIOB C BOJOW. ODJEKTPOXMMHYECKUH pAN HANpPSHKEHHH METalIoB.
BsaumogeiicTBue MeTanoB ¢ pacTBOpaMH KHCIOT M cojeil. AmoMuHOTepMusA. B3ammopeiicTBue HaTpus c
ATaHOJIOM U (PEHOJIOM.

Koppozust merannos. IloHatHe 0 XMMHYECKOH M 3IEKTPOXUMHYECKOH KOppo3uu MeTayioB. CrocoObl
3aIUTHl METAJUIOB OT KOPPO3HUH.

Hememannvi. CpaBHUTENbHAs XapaKTepUCTUKA TAJIOTEHOB Kak HanOolee THUIMYHBIX MpeACcTaBUTEICH
HemeTamioB. OKHCIHUTENbHBIE CBOWCTBA HEMETAUIOB (B3aMMOJEHCTBHE C METaJulaMH M BOJOPOJOM).
BoccranoBuTenbHBIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBHE ¢ OoJiee AIMEeKTPOOTPUIIATEIbHBIMA HEMETAIIIAMHU U
CJIOKHBIMH BEILECTBAMH-OKUCIUTEISIMHA).

Kucnomwr neopeanuueckue u opeanuuecxue. Knaccupuxauus KuUcaoT. XUMHYECKHE CBOMCTBAa KHCIIOT:
B3aMMOJCHWCTBHE C METAJUIaMH, OKCHJAMH METaJUIOB, THAPOKCHUAAMH METAJUIOB, COJSIMH, CIIUpPTaMu (peakuus
srepuduranuu). Ocodbie CBOHCTBA a30THON 1 KOHIIGHTPUPOBAHHOW CEPHON KHCIIOTHI.

Ocnosanus Heopeanuueckue u opzanudeckue. OCHOBaHMA, WX Kiaccuukanus. XUMHUYECKHE CBOMCTBa
OCHOBaHMI: B3aUMOJICHCTBHE C KHCIIOTAMH, KHUCIOTHBIMH OKCHJIAaMH M COJIAMH. PaznoxeHne HepacTBOPHMBIX
OCHOBaHHM.



Conu. Knaccudukauusi coneil: cpegHue, KHCIBIE W OCHOBHBIE. XWMHUYECKHE CBOWCTBA COJEH:
B3aMMOJEHCTBHE C KHUCIOTaMH, IIeJIoYaMH, MeTalaMu U coiisiMu. IlpencraBurenu conel W MX 3HAYCHHE.
Xnopun HaTpus, KapOOHAT Kanblius, Gocdar Kanplus (CpeAHHE COJIH); TMAPOKAPOOHATHI HATPUS M aMMOHHS
(xucmeie conn); Tuapokcokapoonat meau (II) - Mmamaxut (OCHOBHAS COJIb).

KavecTBeHHbIe peaknu Ha XJIOPUA-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHSI, KATHOHBI Kele3a
(IT) u (11D).

T'enemuueckas c6a3b6 MexncOy KIACCAMU HEOP2AHUHEeCKUX U opearHudeckux coeounenuu. llonsatme o
TeHETUYECKOW CBSI3M M TIeHEeTHYecKuX psfax. ['eHetmdeckuil psn Metauia. ['eHeTndeckuil psn HemeTaa.
Oco0eHHOCTH TeHETHYECKOTO Psiia B OPraHMYeCKOH XHUMHUH.

JemoncTpanuu. Komiexmus o6pa3noB MeTamuioB. B3aumoaeiicTBre HaTpHS U CypPbMBI C XJIOPOM, JKeJle3a C
cepoil. ['opeHre Maraust ¥ aJrOMUHUS B KUcCIopoze. B3anmozelicTBre Me10YHO3EMENbHBIX METANIOB C BOJOM.
BsaumogeiicTBue HaTpus ¢ 3TAHOJIOM, IIUHKA C YKCYCHOM KHCIOTOW. AfoMUHOTEpMUs. B3anMonelicTBue menu ¢
KOHILICHTPUPOBAHHON Aa30THOM KHUCIOTOH. Pe3ynpTaThl KOPpO3WHM METAIUIOB B 3aBUCUMOCTH OT YCIJIOBUN €€
nporekanusa. Kosurekius o0pasloB HEMETalIoB. B3amMojeicTBHE XJIOPHOW BOIBI C PacTBOPOM Opomuaa
(momnaa) xamus. Kommekuusi MpUPOIHBIX OpPraHMYECKWX KHCIOT. Pa3z0aBneHne KOHUEHTPUPOBAHHOH cepHOU
KHCIIOTHI. B3auMoelicTBie KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI ¢ CaXxapoM, LEJUTI0N030i 1 Meabto. O0pasiis
MPUPOIHBIX MHUHEPAJOB, COACPKANIMX XJIOpWUA Hartpus, KapOoHar Kampuus, ¢Gocdar Kampous u
rugpokcokapbonat Mmenu (II). OOpasupl NHIIEBBHIX MPOAYKTOB, COJEPXAIMX T'HIPOKApOOHATH HATPHUA H
aMMOHHS, MX CIIOCOOHOCTB K Pa3IoKEHHIO MPH HarpeBaHWH. [ ameHue coapl ykcycoM. KauecTBeHHBIE peakmun
Ha KaTHOHBI ¥ aHUOHBI.

JlaGopaTopHble onbIThl. 12. McnbeiTaHue pacTBOPOB KUCJIOT, OCHOBAaHUU W coyied MHAMKaTopamu. 13.
B3anMopeiicTBIE COMSIHOM KUCIOTHI M pacTBOpa YKCYCHOM KHUCTIOTHI ¢ MeTauiaMu. 14. BzaumoneicTBue CoIsHOM
KHUCIIOTBl U PACTBOpPA YKCYCHOM KHUCJIOTBHI C OCHOBAHMSMHU. 15. B3zaumonelcTBre CONSIHOM KHUCIOTHI U pacTBOpa
YKCYCHOM KHCIIOTBI ¢ cofisiMU. 16. IlosyueHure u cBOIICTBA HEPACTBOPUMBIX OCHOBaHMU. 17. ['uaponu3 XxaopuaoB
W alleTaToB IIEIOYHBIX MeTaiioB. 18. O3HakoOMIICHHE C KOJUIEKIMSIMU: a) METaJlUIOB; 0) HEMETAJIIOB; B) KUCIIOT;
') OCHOBaHUIA; 1) MUHEPAJIOB ¥ OHOJOTHYECKUX MAaTEPUATIOB, COJICPKALINX HEKOTOPHIE COJIH.

IpakTuyeckas padora Ne2.PeuieHue 3KCHEPUMEHMANLHBIX 3A0ay HA UOEHMUDUKAYUIO OPAHUYECKUX U
HeOpeaHuyecKux coeouHeHul.

Konmponwvuan pavoma Ne2 no meme: «Obodwenue 3Hanuil no Kypcy ooueuxumuny

TemaTuueckoe mianupoBanue no xumum B 10 kiacce
(1 yaca B Hexesr0.Beero 34 yaca)

10 kmacc. Opranuueckas xumust. ba3ossiii ypoBeHs (1 yac B Hezemro, Bcero 34 vaca)

Mecsua Tembl KonunuectBo yacos KoHntponbsHas
CeHntsiopn Beenenue 1
CeHTS0pb-OKTAOPH Teopus crpoenus 2
OpPTaHHYECKUX
COEIMHEHUN
OxTs0pb-nexadpb YT1eBo10poabl U X 8 K.p.Nel «¥Venesooopoowi»
MPUPOAHBIE UCTOYHHUKH
SHBapb-dheBpans Kucnoponconepxarue 10
OpraHUYecKHe
COCJIMHEHMSI
Maprt A3zoTcoaepxaliue 6 Ipaxmuueckas paboma Nol :
OpraHu4ecKue «Hoenmugpuxayus
COCAMHEHHUSI OP2aHUYECKUX COCOUHEHULL.
Armpens buonornuecku 4
AKTHBHBIC
OpraHUYEecKHUe
COCIMHEHHSI.
XUMUSA U KU3Hb.
Mait HckyccTBeHHbIE U 3 Ipaxmuueckas paboma Ne2:
CHUHTETHYECKHE «Pacnosnasanue niacmmacc u
MOJTMMEPbI BOJIOKOHY.
K.p.Ne2 «Obobwenue snanuii no
KYPCY Op2aHU4eCKOU XUMUUY




Konmponvnaa paooma

IIpakmuueckan paboma

Jlabopamopnuvie onvimut

Nl «Veneeooopodwvy
Ne2 «Obobuenue 3nanutl no
KYpCY Op2aHu4eckou Xumuuy

Nel «Hoenmughurayus
OpP2AHUYECKUX COeOUHEHUIL)
No2 «Pacnosnasanue
NAACIMACC U BOTOKOH»

No . Onpedenenue s1emeHmno2o cocmaga
OpeaHU4ecKux coeOuHeHuil

No 2. Uzeomosnenue mooenel MOLeKyn
Y2neso00po0os

Ne 3. Obnapyoiceniue nHenpedeibHbIX
COoeOUHeHUU 8 HCUOKUX He(hmenpooyKmax
Ne 4. Ilonyuenue u ceoticmea ayemuiena
Ne 5. Osnaxomnenue c konnexyueil «Hegpmo u
npooyKmul ee nepepadomKu»

Ne 6. Ceoticmea smunogozo cnupma

Ne 7. Ceoiicmea enuyepuna

Ne 8. Ceoticmea popmanvoecuda

Ne 9. Ceoiicmea yKcycHOU KUCIOMbl

Ne 10. Ceoticmesa scupog

Ne [1. Cpasuenue ceoticme pacmeopos mvlid
U CMUpPanbHO20 NOPOULKA

Ne 12. Ceoticmea enoko3ul

Ne [3. Ceoticmea kpaxmana

No 14. Ceoticmesa benxog

No 5. Osnaxomnenue ¢ odpasyamu
NIACMMACC, BOJIOKOH U KAYYYKO8

TemaTnuyeckoe mianuposanue no xumuu 11 Kiaace

11 xmacc. Xumus. ba3oserii ypoens (1 gac B Henemo, Bcero 34 gaca)

Tembl Koanue Koutpoabnasi u n/p
CTBO
4acoB

Crpoenue atoma u
ITepuonnuecknii 3axkon .M.
MenneneeBa

CTpOGHI/IC BCIICCTBA.

K/p Nel «Ctpoenue BemecTBay»
[/p Nel «Ilonmyuenue, coOupaHue u
pacro3HaBaHUE ra3oBy

XUMHYECKHIE peaKknn

(o]

BemectBa, ux cBoiicTBa

K/p No2 «OO6oOrieHne 3HAHUN 110
Kypcy 0o0Iel XuMuu»

I1/p Ne2 «Pemenue
IKCTIEPUMEHTAJIBHBIX 33/1a4 Ha
UJICHTU(DHUKAIMIO OPTAaHUYECKUX U
HEOPraHUYECKHX COCTUHCHHUIY.

Koumponvuvie padomut

Ilpakmuueckue padomui

Nel «Cmpoenue sewgecmaar
Ne2 «Obobwenue 3nanuil no Kypcy oowel Xumuuy

Nel «llonyuenue, cobupanue u pacno3Hasanue ea3o6»
Ne2  Pewenue  dKCNEpUMEHMANbHLIX — 3A0aY¥  Ha
uOeHmuuUKayuio - OP2aHU4eckKux U HeOP2AHUYEeCKUX
coeduHeHull.

Jlabopamopnwie padomot




1. Koncmpyuposeanue nepuoouueckoil mabauysbl d1eMeHmos ¢ UCHOIb308AHUEM KAPMOYEK.

2. Onpedenenue muna KpUCMALIUYecKoU peuemxu geujecmad U ORUCaHue e20 CE0LCMS.

3. O3naxomnenue ¢ KoLieKyuell NOIUMEPOB: NAACIMMACC U BOJIOKOH, U U30eIUS U3 HUX.

4. Ucnvimanue 600bl HA dceCmMKOCMb. YcmpaneHue Jcecmkocmu 600bl.

5. O3uaxomnenue ¢ MUHEPATLHBIMU 800AMU.

6. O3naxomnenue ¢ OUCIEPCHbIMU CUCTHEMAMU.

7. Peaxyus 3amewgenus meou jcene3om 8 pacmeope MeoHo2o Kynopocd.

8. Peaxyuu, uoywue c 0opazosanuem ocaoxa, ea3a u 600bl.

9. [lonyuenue KUCI0poOa pasziodicenuem nepoKcuda 6000poda ¢ NOMowbio oxkcuoa mapeanya (IV) u xkamanaszet
cbipoeo kapmogens.

10. Ilonyuenue 6000poda g3aumooelicmeuem KUCIOmbl C YUHKOM.

11. Paznuunvie cryuau euopoausza conei.

12. Henvimanue pacmeopog KUciom, OCHOBAHUIL U COJlell UHOUKAMOPAMU.

13. Bzaumooeticmsue consinol KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C MEMALIAMU.

14. Bzaumooeiicmaue coanol KUCTOMbL U PACMBEOPA YKCYCHOU KUCTIOMbL C OCHOBAHUSIMU.

15. Bzaumooeiicmaue consanol KUCIOMbL U PACMBEOPA YKCYCHOU KUCTIOMbL C CONAMU.

16. Ilonyuenue u ceolicmsea HepacmeopUMbIX OCHOBAHULL.

17. I'udponusz x10pudos u ayemamos weiouHblx Memaios.

18. O3naxomaenue ¢ KOLIEKYUAMU. @) Memanios, 6) HeMemainos, 8) KUCIOM, &) OCHOBAHUI, 0) MUHEPAL08 U
OUONOSUUECKUX MAMEPUATIO8, COOEPICAUUX HEKOMOPbLE COTIU.




