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MNOACHUTEJIBHAS3SAIINCKA
PaGouast mporpamma cocTtaBieHa Ha OCHOBE aBTOpckoiu mporpammbl B.B. Epemuna YMK

«Xumus. Yrayonenuslii ypoenb. 10—11 knacce» B.B. Epemuna, H.E. Kyspmenko, B.J.

Tepenuna, A. A. JIpo3nosa, B. B. JIyauna ai1s mkos ¢ yriyoJIeHHBIM U3ydeHueM mnpenmera. 10-

11 xmacc u IlpumepHOl OCHOBHOW 00pa3oBaTelIbHON MpOrpaMMoil cpeaHero oOIIero

oOpazoBanus. Ilpu cocraBmeHMM TpPOrpaMMbl HCIONB30BAINCH HOPMATHUBHO-TIPABOBBIE

NOKyMeHTHI :DefepabHblii TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CPETHETO OOIIEero

obOpaszoBanust (yTBepkaeH mnpukazomM MuHoOpHayku Poccum ot 17 mas 2012 r. No 413,

3apeructpupoBad B MuHiocte Poccun 07.06.2012 r, perucrpanuonssiii Homep 24480) c

n3meHeHussMu (B pen. Ilpukaza MunoOpuayku Poccuu ot 29.12.2014 Nel645, ot 31.12.2015

Nel578, ot 29.06.2017 Ne 613, npuka3 MunoOpunayku Poccum ot 17.05.2012 N 413 «O06

yTBepkaAeHUH DenepalibHOr0 TOCYAapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAapTa CPEIHEro

o0miero o0Opa3oBaHU»,yTBEPKACHHBIM MpukazoM MwuHoOpHayku Poccum ot 29.12.2014 N

1645);y4uThIBAIUCH CIEAYIONIME HOPMATHBHO-TIPABOBBIC JOKYMEHTHI: [Ipuka3 MwunucrepcTBa

npocsemienust Poccuiickoit ®eneparn ot 20.05.2020 1. Ne 254 «O06 yTBepKICHHH
denepanbHOro mMepevHs y4eOHHKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO MPH peaTu3aluu

UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX IPOrpPaMM HaYaJIbHOTO OOIIEro,

OCHOBHOTO  o0miero, cpeaHero  obOmero  oOpa3oBaHus»  (C ~ H3MEHEHUAMH U

nononHeHusMu );lpukas MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoit ®enepauuu ot

22.03.2021r.  Nell5 «OO6 yrBepknenun Ilopsaka opraHu3alud W OCYIIECTBICHUS
00pa3oBaTeNbHON JCATENBHOCTH 1O OCHOBHBIM 00I€00pa3oBaTeNbHBIM IpOrpaMMaMm —
00pa3zoBaTeNbHBIM MPOrpaMMaM HadaJIbHOTO OOIIETr0, OCHOBHOTO OOINET0 W CPETHEro OOIIEero
oOpazoBanus» (3apeructpupoBad B Muntocte Poccun 20.04.2021 Ne 63180);ITocranoBnenue

['maBHOTO TOCYIapCTBEHHOT'O CaHUTApHOTO Bpaya Poccutickoii deneparuu ot 28 ceHTs10pst 2020

r. N 28 «0O06 yrBepxknaenuun CanlluH 2.4.2.3648-20 «CaHuTapHO-3IHIEMHOIOTHYECKUE

TpeOOBaHUSI K OpraHU3alMsM BOCHUTAHHUS W OOYYEHMs, OTIbIXa W O3JOPOBJICHUS JAETeH U

MOJIOAEKU» (3aperucTpupoBaHo MuHuctepcTBoM 1octuiuu  Poccuiickoit ®enepanuun 18

nexabpst 2020 1., peructpammonHbeidi N61573) um pekomenmanuu DeaepanbHOTO oOneparopa

yuyeObHOro mnpenMera «XHMHA» [0 €ro mpenojaBaHuio Ha 0aze wneHTtpa «Touka pocray
€CTECTBEHHO-HAYYHOU U TEXHOJIOIMYECKOM HANpPaBICHHOCTEH ¢ NCIOIb30BaHUEM 000pYyI0BaHUS

HeHTpa: UupoBoi J1aOOpPaTOPUM MO XMMHUHM U B COOTBETCTBUH C METOAUYECKHUMH

pPEKOMEHAALUSIMH IO MpenoiaBanuio Moayns «Kpaeseaenue» B Kypce «XUMHUSI».

[Iporpamma peanusyercst yaeOHHUKaMHU:

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., /IpoznoB A.A., Jlynun B.B. Xumus 10
kiace (yriy0aeHHbI ypoBeHs). - M: OO0 «JIpoday, 2021.
2. Epemun B.B., Kysemenko H.E., [pozmoB A.A., Jlyama B.B. Xumms 11 kmacc
(yriyonennsii ypoBeHb). - M: OO0 «/Ipoday, 2021.
[IporpaMMma HampaBiieHa Ha peanu3alfio CpeCTBaMH MpeaMeTa « XUMHUs» OCHOBHBIX 3a/1a4
oOpa3oBaTenbHO 001acTH «ECTeCTBEHHO-HAYYHBIE TIPEAMETHD.
IInanupyemvle pe3yniomamsl 0c8oeHus y4ebH020 npeomema
Jluunocmuvie pe3ynbmamol
JIMYHOCTHBIE pe3yJbTaTbl B cepe OTHOLIEHHH 00y4alomUXcsd K cede, K CBOEMY
310pPOBbI0, K MO3HAHMIO ce0si:

e oOpueHTalus O0y4arolMxcs Ha JOCTHIKEHHE JMYHOTO CYACThs, PEau3allhi0 MO3UTHUBHBIX
KU3HEHHBIX TEPCHEKTUB, WHUIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPENEIEHUIO, CIOCOOHOCTh CTAaBUTh LEIW M CTPOUTH IKU3HCHHBIC
TUJTaHbI;

® TOTOBHOCTh U CIIOCOOHOCTH OOECHeunTh ce0e W CBOMM OJIM3KUM JIOCTOWHYIO XKU3Hb B
IIPOLIECCE CAMOCTOSATEIbHOM, TBOPYECKON U OTBETCTBEHHOM NEATEIILHOCTH;

® TOTOBHOCTb MU CIIOCOOHOCTh OOYYaIOIIMXCS K OTCTAMBAHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTbh M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3HIIMIO
[0 OTHOWICHHIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSM MPOILIOr0 M HACTOSILEro Ha



OCHOBE OCO3HAaHHs U OCMBICICHHsS MCTOPUH, NYXOBHBIX LEHHOCTEM M JOCTHXKCHUH HAallEeH

CTpaHblI,

TOTOBHOCTb M CIIOCOOHOCTh OOYYalomUXCs K CaMOpPA3BUTUIO M CAaMOBOCIIUTAaHHIO B

COOTBETCTBUM C OOIIEYETOBEYECKMMHU LIEHHOCTAMHU M HJA€aTaMU TPAXKAAHCKOTO OOIIEeCTBa,

noTpeOHOCTE B (U3WYECKOM  CAMOCOBEPIICHCTBOBAHHMM,  3aHATHSAX  CHOPTHUBHO-

030POBHUTEIBLHON JESATEIBHOCTBIO;

NPUHATHE U peau3alysl HEHHOCTeH 3J0pOBOro M 0e30macHoro odpasa >KU3HHU, OepexHoe,

OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (HU3NYECKOMY U

IICUXOJIOTMYE€CKOMY 310POBBIO;

HETPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHHUS alIKOT0JIsl, HAPKOTHUKOB.
JInuHocTHBIE pe3yabTarhl B cdepe oTHOmeHMH oOydarommxcss k Pocenmm kak k

Poaune (OTevecTBYy):

poccuiickasi HMIECHTHYHOCTb, CIHOCOOHOCTh K OCO3HAHHUIO POCCHICKOW HWIACHTUYHOCTU B
MOJIUKYTBTYPHOM COIIMYME€, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYIBTYPHOU OOIIHOCTH
poccHiickoro Hapojaa u cyaroe Poccuu, maTproTr3M, TOTOBHOCTh K CITy>KeHHI0 OTEUecTRBy,
€ro 3aIINTE;
YBOKEHUE K CBOEMY HapOJay, YyBCTBO OTBETCTBEHHOCTH mepes PoauHOM, TOPIOCTH 3a CBOM
Kpaii, cBoro PoauHy, mpoluioe M HACTOAIIEE MHOrOHAIMOHAIbHOro Hapoaa Poccum,
yBa)KE€HHUE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, dhiar, TuMH);
(dbopMHpOBaHNE YBaXKEHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY f3bIKY Poccuiickoii
®denepanun, SBISIOMEMYCS OCHOBOM POCCHHCKOW HMJACHTHYHOCTH W TJABHBIM (PaKTOPOM
HallMOHAJIBHOTO CAaMOOIIPECIICHHUS;
BOCIIUTaHME YBAXEHUS K KyJIbType, sf3bIKaM, TpajgulusM U oObuasM HapoJoB,
npoxuBaromux B Poccuiickont @enepanuu.

JIMYHOCTHBIE pe3yJbTaTbl B c(epe OTHOMEHHWH O00y4alIIUXCA K 3aKOHY,

rocyJIapcTBy U K rpa:kIaHCKOMY 00IIECTBY:

IPaKJAHCTBEHHOCTb, TPAXKJAHCKAsl TMO3ULHUSA AKTUBHOTO U OTBETCTBEHHOIO WIEHA
POCCHUHCKOro OOIIeCTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIMOHHBIE IMpaBa M OO0S3aHHOCTH,
YB@XAIOIIETO 3aKOH M MPaBONOPSAOK, OCO3HAHHO MPUHUMAIOMIETO TPaJULMOHHbIE
HaI[MOHAJIbHBIE M OOIIeYesoBeUYecKre TYMaHUCTHUYECKUE M JeMOKpaTHYeCKHe IEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOU KU3HU;

MpU3HAHUE HEOTUY>K/1aéMOCTH OCHOBHBIX IPaB M CBOOO] YEJIOBEKa, KOTOPbIE MPUHAIIEkKAT
KKJIOMY OT POXACHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB M cBOOOA 0e3
HapyIICHUsT TIPaB U CBOOOJ JAPYrUX JIHIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa H
cBOOO/BI YENIOBEKa U TpaKAaHMHA COIVIACHO OOLIENPU3HAHHBIM TMPUHIMIAM W HOpPMaM
MEXIyHapoAHOro mpaBa W B coorBercTBUU ¢ Koncrurynuenr Poccuiickoir ®enepauuu,
MIpaBOBast U MOJIUTUYECKAs! TPAMOTHOCTb;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKu W
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE HA JUAJIOre KYJIbTYp, a TaKKe PazIudHbIX (Hopm
OOIIECTBEHHOT'O CO3HAHMsI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;
WHTEpUOpU3aAIUsl LIEHHOCTEH JEMOKpaTUU U COLMAIbHOM COJUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIECHUH B TPYyIIIE WIM COLMAIBLHON OpraHu3aliny;
TOTOBHOCTh OOydarolmuxcsi K KOHCTPYKTHMBHOMY YYacTUIO B MPHUHATHH PEIICHUH,
3aTparvBaloOIIUX MX MpaBa U UHTEPECHI, B TOM YUCIIE B pa3iINYHbIX (opMax OOIIECTBEHHOI
caMOOpraHu3aIii, CAMOYIIPABJICHHUSI, OOIIECTBEHHO 3HAYNMOU e TEIILHOCTH,
MPUBEPKEHHOCTh HJIeIM HHTEpPHALIMOHANIN3MA, JPYXKObI, paBEHCTBA, B3aUMOIIOMOIIH
HapOJI0B; BOCIIUTAHHE YBAXXUTEILHOTO OTHOLIEHHS K HAllMOHAJIILHOMY JOCTOMHCTBY JIIOJIEH,
WX YyBCTBaM, PEIIMTHO3HBIM YOCKICHUSIM;

TOTOBHOCTh OOYYalOLIUXCSl MPOTUBOCTOATH HJIEOJIOTUM HKCTPEMH3Ma, HaI[MOHAJIN3Ma,
KceHO(oOUH; KOPPYMIHU; AUCKPUMHUHAIMK IO COIHUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHATILHBIM MTPU3HAKAM U IPYTUM HETaTUBHBIM COIHAIILHBIM SIBJICHUSIM.



JInuyHOCTHBIE pe3yJbTaThbl B cdepe OTHOMIEHHI 00YYAIOIIMXCH € OKPYKAIIHMMH

JIOABLMH:

HPABCTBEHHOE CO3HAHME U MOBEJCHHE HA OCHOBE YCBOCHUS OOIICUEIOBEYECKUX IIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJCHUS B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CITIOCOOHOCTH
BCCTU JUAJIOT C APYTUMH JIHOAbMU, NJOCTUTIdaTh B HEM B3aMMOIIOHUMAHUS, HAXOIUTH OGH.[PIC
LU U COTPYIHUYATD JUISL UX TOCTHIKEHUS;
MPUHATHE TYMAaHUCTUYECKHUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIHLHOE U JOOpOKETaTeIbHOE
OTHOIICHUE K IPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTh K COMEpEeXUBAHUIO U (OPMUPOBAHME MO3UTHUBHOTO OTHOILIEHUS K JIOASM, B
TOM YHCJI€ K JINLaM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl U MHBAJIUaM; OepexKHOE,
OTBECTCTBCHHOC MW KOMIICTCHTHOC OTHOIICHUE K (bI/ISI/I‘ICCKOMy U TICUXOJOTHYCCKOMY
3JI0pOBBIO IPYTUX JIIO/IEH, YMEHUE OKa3bIBaTh IMEPBYIO MOMOIIIb;
dbopMUpOBaHHE BBIPAKCHHOW B TMOBEJACHUM HPABCTBEHHOW TMO3UIMH, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BHIOOpPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS M TOBEICHUS HA
OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LIEHHOCTEW M HPAaBCTBEHHBIX UYBCTB (Y€CTH, JI0JITa,
CIPaBEATMBOCTH, MUJIOCEPAMS U APYKETIOOHS);
pa3BUTHE KOMIIETEHIMI COTPYJHUYECTBA CO CBEPCTHHUKAMHM, JIE€TbMHU MIIAJIIIETO BO3pPAacCTa,
B3pOCIBIMH B 00pa3oBaTelbHON, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
IIPOCKTHOM U IPYTUX BUJAX NEATEIBbHOCTH.

JIMYHOCTHBIE pe3y/bTaThl B cdepe OTHOLIEHUH 00yYAWIIHMXCHA K OKPYXKAKWIIEMY

MHPY, KUBOH NPHPOJAE, XyI0:KECTBEHHO! KYJIbTYype:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH, 3HAYUMOCTH
HayK{d, TOTOBHOCTb K HAay4YHO-TEXHUYECKOMY TBOPYECTBY, BIJIAJICHHUE JOCTOBEPHOM
nH(popManuen 0 MepeioBbIX TOCTIKEHUSX U OTKPBITUSX MUPOBON U OTEYECTBEHHOUN HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;
TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIEe camMooOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEW KM3HU; CO3HATEIHLHOE OTHOIICHHE K HENMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPO(ECCHOHATBHOM U 00IIIECTBEHHOM IeITeTbHOCTH;
AKOJIOTHYECKasl KyJIbTypa, OepeKHOE OTHOIICHHUS K POAHON 3eMIie, IPUPOIHBIM OOTaTCTBaM
Poccun m Mupa; noHMMaHUe BIUSAHUS COUATBHO-3KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE
MPUPOJHON M COLMAIBHOW Cpeibl, OTBETCTBEHHOCTh 3@ COCTOSIHME NPUPOJIHBIX PECYpPCOB;
YMEHUS U HAaBBIKM Pa3yMHOTO IPHUPOAOIOIb30BAHNS, HETEPIIUMOE OTHOIIEHHUE K IEHCTBUM,
MPUHOCSIINM BpPEJ] SKOJIOTHUH; IPUOOPETEHHE OMBITA YKOJIOTO-HAMIPABICHHOHN IEITeIbHOCTH;
ACTETUYECKOE OTHOIIEHHS K MHPY, TOTOBHOCTh K JCTETUYECKOMY OOYCTpPOHCTBY
COOCTBEHHOTO OBITA.

JInyHOCTHBIEe pe3yabTaThl B cdepe OTHOWIEHHH O0y4YalOIIMXCA K CeMbe H

poaMTeNsIM, B TOM YHCJIe MOATOTOBKA K CeMeHHOM KU3HU:

OTBETCTBEHHOE OTHOILIEHHUE K CO3JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOIO MPUHATHUA
LICHHOCTEH CeMEeIHOM KU3HU;
MOJIOKUTEIBHBIN 00pa3 ceMbH, POIUTEILCTBA (OTIIOBCTBA M MATEPUHCTBA), HHTEPHOPHU3ALINS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JInyHOCTHBIE pe3yabTaTbl B cepe OTHOLIEHHN 00y4YalIIUXCS K TPyaAy, B chepe

COIMATbHO-?)KOHOMHYECKHUX OTHOILIEHHIA:

yBa)keHHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIIIUTE CBOEH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOp Oynmymiel mpodeccuu Kak MyTh W CIOCOO peanu3alnuud COOCTBEHHBIX
KM3HEHHBIX TJIAHOB;

TOTOBHOCTh OOyYaroIIUXcs K TPYAOBOH MNpo(ecCHOHAIBHOW IEATENbHOCTH Kak K
BO3MOXKHOCTH y4acTUsi B PpEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX,
oOIeHannoOHaIBHBIX MTPOOJIEM;



® OTPeOHOCTh TPYIUTHCS, YBaXEHHE K TPYAY M JIOASIM TPyAa, TPYAOBBIM TOCTHIKEHUSIM,
T00pPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIIEHHWE K Pa3HBIM BHUAAM TPYIOBOU
JEATEIIbHOCTH;

® TOTOBHOCTh K CaMOOOCIYXMBAaHMIO, BKJIOUas OOYYEHHE M BBIMIOJIHCHHE JOMAITHHX
0053aHHOCTEH.

JIN4HOCTHBIE pe3yIbTaThl B chepe PU3MUECKOr0, MCUX0JOIHYECKOr0, COLUAILHOIO

H aKaJIeMUYeCKOro 0J1aronoayuusi 00y4armmxcs:

e (pusmUeckoe, SMOIMOHATHLHO-TICUXOJIOTHYECKOE, COIMAIbHOE OIaromoiaydyre 00yJaromuxcs
B JKM3HM 0O0pa3oBaTeNbHON OpraHW3aliy, OIIYIIeHHEe JeTbMH O€30MacHOCTH |
TICUXO0JIOTHYECKOT0 KoM opTa, MHPOPMAITMOHHON 0€30TaCHOCTH.

Memanpeomemuvie pe3yibmamol.:

1. PeryasiTuBHBbIe YHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA

BbINyCKHUK HAYYHUTCSH:
® CaMOCTOSITENBHO OMPEACISATh IENH, 33aaBaTh MapaMeTpbl U KPUTEPUH, MO0 KOTOPHIM MOKHO
OTIPEACIUTH, UTO 1Ieh IOCTUTHYTA;
® OICHMBATh BO3MOJKHBIE MOCIEACTBHS JOCTHXKEHHUS TOCTAaBICHHOW 1€ B JAEATEIbHOCTH,
COOCTBEHHOM >KM3HU U KU3HU OKPY>KAIOLIUX JIIO/IeH, OCHOBBIBAsICH HA COOOPAKEHUSIX 3TUKU
U MOpaJIH;
e cCTaBuTh U (POpMyIHUpPOBaTH COOCTBEHHBIC 3aJadydl B OOpa30BATCIIBHOW NEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;
® OICHMBaTh pECypchbl, B TOM UHCJIE€ BpeMs U JApyrue HeMmMaTepuajbHbIe PECYPCHI,
HEO0OXOIMMBIE IS TOCTUKEHHS IIOCTaBICHHOM 11eJH;
e BBIOWpATh MYTh [JOCTIDKEHUS II€NM, IUIAHUPOBATh pEIICHUE IMIOCTABIICHHBIX 3ajad,
ONITUMU3HPYS MaTePHAIILHBIC K HEMaTepHUATbHBIC 3aTPaThI;
® OpraHu3oBbIBaThb dS(PQPEKTUBHBIM TMOUCK PECypCcOB, HEOOXOAUMBIX JUISl JTOCTHKEHUS
IMOCTaBJICHHOM IIEIIH;
®  CONOCTaBJIATh MOTYYCHHBINA PE3yIbTAT NEATEIBHOCTH C MMOCTABICHHON 3apaHee Ielbo.
2. [lo3HaBaTe/IbHBbIE YHHBEPCATbHbIE YUeOHbIE 1eiiCTBHA
BbINyCKHUK HAYYUTCSH:
® HCKAaTh W HaXOIUTh OOOOIICHHBIE CIIOCOOBI pelIeHHs 3a7ad, B TOM YHCIIE, OCYIIECTBISTh
pa3BepHYTHI MH(POPMALMOHHBIM TOUCK M CTAaBUTh HA €ro OCHOBE HOBbIC (y4ueOHBIE U
TMO3HABATEJIbHBIC) 33/1a4H;
® KpUTHYECKH OIICHMBATh M WHTEPIPETUPOBATh WHQPOPMAIUIO C PA3HBIX IO3HIINH,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHBOPEYUS B NH()OPMAIIMOHHBIX HCTOYHHUKAX;
® CIIOJIb30BAaTh pAa3JIMYHbIE MOJEIbHO-CXEMAaTUUYECKHE CpeICcTBa JJs IpeACTaBIICHUs
CYUIECTBEHHBIX CBf3€M M OTHOIIGHWH, a TakKe MPOTUBOPEUMl, BBIABICHHBIX B
MH()OPMAIIMOHHBIX HCTOYHUKAX;
® HaxOIuTh M TNPUBOAUTH KPUTHUYECKHE APryMEHThl B OTHOUICHUM JEHCTBUI M CYXIEHUI
JPYToOro; CHOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUYaHHUSM B OTHOIICHUHU
COOCTBEHHOTO CYKJIEHUSI, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;
® BBIXOJUTH 332 paMKHd Y4eOHOTO TpeaMeTa M OCYIISCTBISATH IEJICHAMPABICHHBIA IMOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B ACHCTBUS;
® BBICTPaMBATh MHAMBHUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAaHUUEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;
® MCHATH U yJAEPKUBATH Pa3HbIC O3UINH B IO3HABATEIHHON JCSITEILHOCTH.
3. KoMMyHHKaTHBHBbIE YHUBepPCAJIbHbIE YUeOHbI€ elicTBUA

BbINyCKHUK HAYYUTCSH:
® OCYUIIECTBIATH JIETOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a ee MpeJiellaMu ), oI0NpaTh MapTHEPOB IS



JIeTIOBOM KOMMYHMKAIIUU UCXOJIS U3 COOOpakeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBHUS, a HE
JIMYHBIX CUMITATHH;

® [IpU OCYIIECTBJICHUH TPYIIOBON PabOThI OBITH KaK PYKOBOJUTENIEM, TaK M YICHOM KOMaHJIbI
B Pa3HBIX POJIsIX (TeHepaTop uaei, KpUTUK, UCIIOTHUTENb, BEICTYIAIOIINMA, SKCIIEPT U T.1.);

® KOOPIMHUPOBATH U BBIIOJHATH pabOTy B YCIOBUSX pPEATbHOT0, BHUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOACHCTBUS;

® pa3BEpHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BaHUEM aI€KBATHBIX
(YCTHBIX M MMCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

® pacrmo3HaBaTh KOH(M)IMKTOTEHHBIC CHUTYAI[UU U MPEJOTBpAIIaTh KOHGIUKTHI 10 UX aKTUBHON
¢a3pl, BBICTpauBaTh JIEIOBYI0O U 00pa30BaTEIbHYI0 KOMMYHHKAIIHIO, W30eras JIMYHOCTHBIX
OIIEHOYHBIX CYXICHUM.

IIpeomemnule pezynomamaoi:

«Xumust» (yriyOJICHHBI ypOBEHB) - TPeOOBaHMS K MPEIMETHBIM pe3ybTaTaM OCBOCHHS
YIIIYyOJIEHHOTO Kypca XUMUH JIOJKHBI BKIIIOYATh TPEOOBAHUS K Pe3yJibTaTaM OCBOEHUSI 6a30BOT0
Kypca U JIONOJHUTEIBHO OTPaXKaTh:

1) chopMUPOBAHHOCTh CHCTEMBI 3HAHHK 00 OOIIMX XUMHUYECKMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX;

2) chopMUPOBAaHHOCTh YMEHHUIH HCCIEIOBAaTh CBOMCTBA HEOPraHWYECKHMX M OPTraHUYECKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAaHHUS XHUMHUYECKUX pEeaKlUUid, MpPOTHO3UPOBATH
BO3MO>KHOCTb MX OCYILIECTBIICHUS;

3) BlazeHrue yMEHHUSIMH BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUII O COCTaBe, CTPOCHUH BEIIECTBA
U OCHOBHBIX XHMMHYECKHUX 3aKOHAX, IMPOBEPATh HMX OKCIEPUMEHTAIBHO, (HOPMYIHUPYS IETh
UCCJIEJIOBAHMUS,

4) BrageHuWe METOJlaMH CaMOCTOSITEIbBHOTO IUJIAHUPOBAHUS M TPOBEACHUS XHUMHYECKUX
SKCTIEPUMEHTOB C COOJIIOJICHUEM TMPaBHJI 0€30MacCHON pabOTHI C BEUIECTBAMH M JIA0OPATOPHBIM
o0opynoBanueMm; c(hOpMUPOBAHHOCTh YMEHHH ONMMCAHUs, aHAIU3a U OLEHKH JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

5) chopMUPOBAaHHOCTh YMEHUH IPOTHO3WPOBATh, AHAIU3UPOBATh W OLEHHUBATH C MO3UIUN
9KOJIOTHYECKON 0e30MacHOCTH MOCJIEACTBUS OBITOBOM W TNPOM3BOJACTBEHHOH JEsTENbHOCTH
YeJIoBeKa, CBA3aHHOU C mepepaboTKOMN BEIECTB.



Y4yeOHo-TeMaTHYECCKNH JIaH

10 kaace
Ne Tema Kon-60 |B mom yucne Obopyoosanue yenmpa
n.n. uacos «Touxa pocmay
Ypoku 1ab.p mpax.p. | Koum.p.
1 | IloBTOpEHue u yriayonaeHue 30 29 1 [{udposas nadbopaTopust
3HaHUN M0 XUMHH (MYIbTHAATIUK
«XUMHUS 5», TaTUNK
TeMIIepaTypbl
MIaTHUHOBBIN, TaTYUK
AIIEKTPONPOBOIUMOCTH,
natyuk pH, narunk
ONTHUYECKOM MIIOTHOCTH
2 | OCHOBHbIE TIOHSTHS 24 24 L{udposas maboparopust
OPraHM4ECKOM XUMUH M0 XUMHUH (MYIbTUAATUUK
«XUMHSA 5», TaTUNK
TeMIIepaTyphl,
ONTUYECKON IITIOTHOCTH
3 | Yrnesonopozs! 36 33 2 1 [{udposas nadbopaTopust
MO0 XUMUH (MYJIbTUIATUHUK
«XUMHUSA 5», TaTUNK
ONTHUYECKOM MIIOTHOCTH
4 | Kucnopoacoaep:xaiue 31 26 4 1 [{udposas maboparopust
OPraHNu4€CKUC COCINHCHUA IO XUMUHU (MYJ'IBTI/II[aTLII/IK
«Xumust S», natuuk pH)
5 | Asor- u cepocosepiKaiie 11 11 [{udpoas maboparopus
OpPraHnv4CCKUC COCANHCHUA o XuMHUNn (My_HBTI/II[aTquK
«Xumus 5», naruuk pH)
6 | buonornyecku aKTHBHBIE 20 17 2 1  [Mudposas nadoparopus
BelIeCTBa M0 XUMHH (MYIbTHAATIUK
«Xumus 5», naruuk pH)
7 | Cunrernueckue 13 11 2
BBICOKOMOJICKYJISIPHBIC
COCTHHCHUSI
8 | OboOmmenne 10 10
Hmozo: | 175 161 10 4




Y4yeOHO-TEMATHYECCKHUI MJIAH
11 kiaace

Ne Tema Kon-60 \B mom uucne Obopyoosanue yenmpa
n.n. uacos «Touka pocmay
YpoKu 1ab.p mpax.p. | Koum.p.
1 | [HoBTOpeHue 3 3
2 | Hemerammnsl 46 41 4 1
3 | O6mue cBoiicTBa 4 4
METaJIJIOB
4 | MeTasutsl TIIaBHBIX TTOATPYIIIT 14 13 1
5 | Merasuibl MOOOYHBIX 23 19 3 1
NOArpyII
6 | CrpoeHue BewecTa 10 10 [{udposas nadbopaTopust
MO0 XUMUH (MYJIbTUIATUUK
«XUMHUS 5», TaTUNK
TeMIIePaTyphl
[JTATHHOBBII)
7 | Teopernyeckoe onucanue 28 26 1 1 [ludpoBas  maboparopus
XUMHUYECKHX PEaKIuii M0 XUMUU (MYJIbTUIATYUK
«X MU 5», NATYHK
TeMIIepaTyphl, JATYUK]
HIIEKTPOIPOBOIUMOCTH,
natunk pH)
8 | Xumudeckasi TEXHOJIOTHUS 12 12
9 | XuMusa B IOBCEIHEBHOMN 8 8
KHU3HU
10 | Xumus Ha cayx0e o0LiecTBa 6 6
11 | Xumus B coBpeMeHHOM Hayke| 9 8 1
12 | Peseps 7 7
Hmozo: | 170 157 9 4




Coaep:xanue TeM y4e0HOro Kypca

Pazoen 1.1loBropenuen yriayoaenune 3Hanmii(30uacos).

Cmpoenue amoma. CoBpeMeHHass MOJEIb CTpoeHus aroma. Jlyamusm 3ieKkTpoHa.
KBanToBbI€e uncna. PacnpeneneHue 31€eKTPOHOB MO SHEPTETUYECKUM YPOBHSM B COOTBETCTBUU C
MPUHIIMIIOM HAaWMEHBIIeH SHepruu, npaBmwioM XyHAaa U npuHmunoMm [laymu. OcoOGeHHOCTH
CTPOEHHS SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DJIEKTPOHHAsA KOHGUTYpalus aToMa.
Knaccudukanus XUMHUECKUX 3JIEMEHTOB (s-, P-, d-amemenThl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaJIeHTHBIE 3JIEKTPOHBL.

Ilepuoouueckas cucmema xumudeckux s1emenmos J.H. Menoeneesa. ®duznueckuit
cMmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHHUS
CBOWCTB JJIEMEHTOB M HMX COCAMHEHUWW MO MEpPUOAAM U rpynnaM. MUpOBO33pEHUYECKOE U
Hay4yHoe 3HauyeHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporno3sr JI.M. Menneneena.
OTKpbITHE HOBBIX XUMUYECKUX HJIEMEHTOB.

Jlucnepcrvie cucmemsi. Komnounnsie cucremsl. MictTuaHabie pacTBopbl. PacTBopeHue Kak
dusuko-xummuueckuii mporecc. CriocoOb! BRIPAKECHHsI KOHIIEHTPAIIMKA PACTBOPOB: MaccoBas A0S
pPacTBOPEHHOI0 BEIIECTBA, MOJIApHAas W MOJSUIbHAas KOHUEHTpaluu. THUTp pacTtBopa H
TUTpoBaHuEe. Peaknuum B pacTBopax »3JIeKTpoiauTOB. KauecTBEHHbIE peaklMH Ha WOHBI B
pactBope. KHCIOTHO-OCHOBHBIE B3aUMOJCHCTBUS B pacTBopax. AmdorepHocTs. HMoHHOE
npousBeneHue Boabl. Bomoponusiii nokasarens (pH) pactBopa. I'maponus coneil. 3HaueHue
ruaponnza B OMOJOTMYECKMX OOMEHHBIX Tmpoueccax. [lpumeHeHue ruzaponausa B
MPOMBIIUIEHHOCTH.

Hemoncmpayuu: Ternnota ruaparauuu, OnpenenaeHue TermioBbix 3G(HEeKTOB pacTBOPEHUS
BeulecTB B Boje. Ompenenenune pH pactBopoB coneil. BiusHue TemmepaTypbsl Ha CTENEHb
rugponu3a ([ludpposas mabopatopus Mo XuMUH (MYJIbTHIAATYMK «XUMHS 5», JaTYHK
TEeMIIepaTypbl MJIATUHOBBIN, AATUYUK 3IEKTPOMPOBOAUMOCTH, AAaTuyuK pH, maruyumk onTudeckoit
IUTOTHOCTH ), XUMUYECKasl MOCYy/1a, PEaKTHUBHI).

OKuCIumenbHoO-60CCMAHOBUMENbHbIE  peakyuu 6  Npupooe,  NPOU3BOOCMBEHHBIX
npoyeccax U  ocuzHeoeamenvHocmu — opeanuzmos.  OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIN
noreHman cpeasl. Juarpamma [1yp6s. [ToBenenue BeniecTB B cpeiax ¢ pa3HbIM 3HaueHHeM pH.
MeTtoapl  ANEKTPOHHOTO H  DJIEKTPOHHO-MOHHOTO OamaHca. [agbBaHMUYECKH  DJIEMEHT.
XUMHUYECKUE HUCTOYHMKM ToKa. CTaHAapTHBI BOAOPOAHBIM 3nekTpold. CraHaapTHBIN
JJEKTPOJHBIA  IMOTEHUMAl CHUCTEMBL. P CTaHAApTHBIX  JJIEKTPOAHBIX  IMOTEHIMAJIOB.
Hamnpapnenue okucnuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

Jemoncmpayuu: lludpoas madbopatopust Mo XUMHUH (MyJIbTHIATINK «XUMUS 5», TaTIUK
AJIEKTPONPOBOAUMOCTH, JaTuuK pH), XuMuueckas mocyaa, peakTUBBI.

Pazoen 2.0cHOBHBIE IOHATHS OpraHuveckoii xummu(24yaca).

[lTosiBnenue W pa3BUTHE OPraHMYECKOM XHMMHHM Kak Hayku. [IpenmMer opraHudeckoi
XUMHUU. MecTo U 3HaUeHHE OPraHuYeCcKOl XUMHUHM B CUCTEME €CTECTBEHHBIX HayK. B3anmocBs3b
HEOPraHWYECKUX M OPraHWYECKHX BEHIECTB. XMMHYECKOE CTPOCHHME KAK MOPSJOK COCIUHEHUS
aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTU. OCHOBHBIE IMOJIOXKEHUS TEOPUH XUMHUUYECKOTO
CTpOEHHUs OpraHuyeckux coeauHeHuit A.M. BytiepoBa. YriaepoaHblid CKeJET OpraHUYeCcKoOu
MoJIeKyJibl. KpaTHOCTh XMUMHMUYECKOW CBSI3U. 3aBUCUMOCTH CBOMCTB BEILIECTB OT XMMHUYECKOTO
cTpoeHust Mosiekyi. M3omepust u uzomepsl. [lonstue o ¢pyHkunonaapHo rpynme. [IpuHImIBI
KJIaCCU(UKALMN OPraHUYEeCKUX COeAMHEHHM. MeXIyHapoaHas HOMEHKJIATypa W MPUHITUIIBI
o0pa3oBaHHMsl Ha3BaHWK OpraHWyYecKux coenuHeHuid. Kraccudukanms uW  0COOCHHOCTH
OpPraHMYeCKHX peakuuii. PeaknmoHHble UeHTpbl. [lepBOHAYabHBIE MOHATHS O THMNAX U
MEXaHU3MaxX OpPraHUYeCKUX peakiui. ['OMONMTHYECKMH U TeTePOSIMTUYECKUN Ppa3phiB
KOBQJICHTHOM XUMHUYECKOW cBsA3H. CBOOOAHOpPAAMKAIBHBIA M HMOHHBI MEXaHM3MBl PEaKLUH.
[TonsiTe o HyKIIeohuIe U AMeKTpoduIIe.

Hemoncmpayuu:  CpoiictBa u3omepoB (LludpoBas naGopatopus 1o XUMHH



(MynpTHAATIAK «XHMHUS 5», JaTYUK TEMIIEPATypbl, ONTHYECKOW IUIOTHOCTH)), XHMHYECKas
IOCY/1a, PEaKTUBBI.

Pazoen 3.YraneBonoponasl (36 yaca).

Anxamnvi. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl MeTaHa. sp 3 -
rubpuan3aius opouraneir aroMmoB yriaeposa. ['omonoruueckuii psa u odmas Gpopmyria alrkaHoB.
Cucrematnueckasi HOMEHKJIATypa aJKaHOB M pagukanoB. M3omepusl yriaiepoaHOro CKelera.
®dusnyeckue CBOWCTBA alKaHOB. 3aKOHOMEPHOCTH HW3MEHEHUs (PU3WYECKUX CBOWCTB.
XUMHUYECKHE CBOMCTBAa  alKaHOB: TAJIOTEHUPOBAHME, JETMIPUPOBAHUE, TEPMHUUECKOE
pasio’keHue, KPEeKHWHI KaK CHOCOObI MOJy4eHUs BaKHEHIIMX COEAMHEHUNW B OPraHUYECKOM
cuHTe3e. ['opeHne ajaKkaHoB Kak OJMH M3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIIUIEHHOCTH U
ObiTy. M3oMepu3anus Kak croco0 TMOJydeHUs] BBICOKOCOPTHOTO OCH3MHA. MeXaHW3M peakiuu
cBOOOIHOpaIuKaIbHOTO 3aMenieHus. [lomyuenune ankanoB. Peakuumst Bropua. Haxoxnenue B
MPUPOJIE U IPUMEHEHHUE aJIKaHOB.

Hemoncmpayuu: PanukanbHoe OpomupoBanue ankaHoB (Lludposas mabGoparopust 1o
XUMUH (MYJIBTHAATYUK «XUMHUA 5», MaTYUK ONTHYECKOH IJIOTHOCTH)), XMMHUYECKas MOCYyAa,
PEaKTUBEI.

Huxnoankanvl. CTpoeHHE MOJIEKYN ITUKIOoaIKaHOB. OOmas ¢opMmysna HUKIOATKAHOB.
Homenknarypa  nukinoankaHoB.  M3omepuss = IIUMKIOAJIKaHOB:  YIVIEPOJHOTO  CKEJlETa,
MEXKJIaCCOBasi, MPOCTPAaHCTBEHHAs (1Uc-TpaHc-u3oMepusi). Crenudurka CBOWCTB ITUKIOATKAHOB
C MaJIbIM pa3MepoM IuKIIa. Peakiuu npucoeIMHEeHNs U paJuKaIbHOTO 3aMEIICHHUS.

Ankenvl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATUJICHA. Sp 2 -
ruOpuau3anyst opouTaneil aToMOB yrjiepoja. G- U T-CBA3H. | oMoylorndyeckuil psa U oOuias
dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajkeHOB: YIJIEPOAHOIO CKEJEeTa,
MOJIOKEHUSI KPAaTHOM CBSI3U, MPOCTPAHCTBEHHAs (LIMC-TPAHCU30MEPHs), MEKKIACCOBAs.
®dusnyeckue CBOWCTBA alKEHOB. Peaknum »IeKTpoPMIBHOTO MPUCOSAMHEHHS KakK CIoco0
nosydeHus: (PyHKIIMOHAIBHBIX MPOU3BOJHBIX YIIIEBOAOPOI0B. [IpaBuimo MapKoOBHHUKOBA, €ro
3eKTpoHHOEe oOoCHOBaHWe. Peaknuu okuciaeHuss U noiaumepuszanuu. [lommdTHiieH Kak
KPYIMHOTOHHAXXHBIA MPOIYKT XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIICHHBIE U JIa0OpaTOpPHBIC
crocoObl mosrydeHust ankeHoB. [IpaBuiio 3aiinieBa. [IpuMeHeHne anKkeHOB.

Anxaouenvi. Knaccudukanus ajakaJueHOB IO B3aHMMHOMY pPACHOJOXKEHHIO KPaTHBIX
cBsizet B Mojekyne. (OcoOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOI'O  CTPOEHUS
COMpsDKEHHBIX ankanueHoB. OOmas ¢opmyna ankaaueHoB. HoMmeHkmaTypa W H30Mepus
ajnkaanueHoB. PU3MYECKHE CBOMCTBA aJKaJUEHOB. XUMUYECKUE CBOMCTBA AJIKAJIMECHOB: PEAKIIMHU
IPUCOEANHEHNs (TUAPUPOBAaHUE, rajloreHupoBanue), roperus 406 u nonumepusauuu. Bxnan
C.B. JlebeneBa B mMOJy4eHHE CHHTETHYECKOTO Kaydyka. Bynkanuzamusi kaydyka. PesuHa.
MHuorooOpa3ue BHIOB CHHTETHUECKHMX KaydyKoOB, MX CBOiicTBa M mnpumeHeHue. [lomyueHue
aJIKaIMCHOB.

Anxkunbl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJBl ALETHIIEHA. Sp-
rubpuan3aius opourTaneii aToMoB yriepoja. ['oMonorudeckuii psa u oomast popmMysia aTKiHOB.
Homenxknarypa. M3oMepusi: yriiepoJHOro CKeJeTa, MOJ0KEHUSI KpaTHOU CBA3HM, MEKKIIACCOBAsL.
®u3nyecKkue CBOMCTBA AIKUHOB. XMMHUUYECKHE CBOMCTBA AJIKMHOB: PEAKIUH MPUCOEIUHEHUS KaK
Croco0 MOoyYyeHHs TOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOIYKTOB. Peakiuu 3amemenus. ['openue
alleTHJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATypHOTO IJIAMEHM JJIsi CBApKU M PE3KU METaJUIOB.
[Tonydenue aneTuiieHa TUPOJIU30M METaHa U KapOUIHBIM MeToioM. [IprMeHenue areTuneHa.

Apenvi. Vicropust oTkpbiTusi 6eH30a. CoBpeMeHHBIE MPEICTaBICHUs 00 IEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpOoeHUH OeH3ona. M3oMmepuss U HOMEHKJIAaTypa TOMOJIOTOB O€H307a.
O6mas dopmyna apeHoB. duzmyeckne cBoWcTBa OeH307a. XMMHUYECKHE CBOWCTBAa O€H30Ja:
peakiuu  3JIeKTpO(PUIBHOTO 3aMelleHus] (HUTpOBaHME, TaJOrCHHPOBAaHHE) KaK CIocoo
MOJIyYeHUsI XHMMHUYECKUX CpPEJICTB 3allUThl PACTCHU; NpPHUCOEAUHEHUS (TUIPUPOBAHHE,
raJIoreHUPOBaHUE) KaK JOKA3aTeIbCTBO HEMPEACILHOrO XapakTepa OeH3ona. Peakuust ropeHus.
[Tomyuenue Oenzona. OCOOEHHOCTH XMMHUUYECKUX CBOMCTB TOJyoja. B3anMHOe BiIMsSHUE aTOMOB



B MoJieKysie Toiyona. OpueHTaluoHHbIe 3¢ ¢eKTsl 3amecTuTeneil. IIpuMeHeHne romMosoro
OeH3oJIa.

Pazoen 4 Kuciopoacoaep:kaiue opranndeckue coequnennsi(31yaca).

Cnupmui. Knaccudukanus, HOMEHKJIAaTypa CHHUPTOB. ['oMonoruyeckuii psig U oOuias
dbopMyna npeaenbHbIX OJHOATOMHBIX COUPTOB. M3oMmepus. dusnueckue cBOMCTBA MpeaeabHbIX
OJIHOATOMHBIX CHUPTOB. BogopomHas CBA3b MEXIY MOJIGKYJIaMH U €€ BIHSHHE Ha (U3HUECKUE
CBOMCTBAa CIHPTOB. XHMHYECKHE CBOMCTBA: B3aMMOJICUCTBHE C HATPUEM KakK CIOCO0
YCTAaHOBJICHHS HATUYHS THAPOKCOTPYMIBI, C TAJIOTCHOBOAOPOJAMH KaK CIOCO0 MOydeHUs
pacTBopuTeNel, BHYTPU- U MEXKMOJIEKYJIsIpHas Aeruaparanus. Peakius ropeHus: COUPTHI Kak
toruiBo. [lomyueHue »dTaHONa: peakmuss OpOKEHHsS TIIOKO3bl, THApAaTalus JTUJICHA.
[IpumeHnenne metaHona W dTaHosia. PU3MOIOTMYECKOE NEHCTBHE METAHOJA W ATAaHOJIA HA
OpraHW3M 4YeJNOBEKAa. OTWICHIVIMKONb W TIHUIEPUH KaK TNPEACTABUTEIN MPeAeTbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHast peakiusi Ha MHOTOaTOMHBIE CIIUPTHI U €€ MIPUMEHEHHE
JUIsl pacTiO3HABAaHUS TJIMLIEPUHA B COCTaBe KOCMETUYECKHUX cpeAcTB. [IpakTrueckoe npuMeHeHne
STUJICHIJIUKOJIS U TJIUIEpUHA.

Lemoncmpayuu: 3ydeHne temnepaTypbl KUIIEHUSI OJJHOATOMHBIX CIUPTOB. OKHCIEHUE
ciuptoB  (IL{udpoBas mabGoparopuss 10 XUMUK (MYIBTHAATYUK «XUMHS S», JaTYUK
TEMIEPATYPHI, JATYUK ONTHYECKON TIIOTHOCTH)), XUMHUYECKasl TOCY/1a, PEAKTHUBEHI.

@enon. CTpoeHne MojeKkynbl (heHosna. B3anmHoe BIMsHHE aTOMOB B MOJIEKyse (eHoa.
Oduznyeckue cBoiicTBa (eHona. XWUMHUYECKHE CBOMCTBa (PEakiMu C HATPUEM, THAPOKCUIOM
HaTpus, opomom). [Tonyuenue dhenona. [Ipumenenne geHomna.

Anvoezuowr u kemonwl. Knaccuduxanus anpaeruioB 1 KeToHOB. CTpoeHHe MpeaebHbIX
aNbJIETUIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTpPOEHHE KapOOHWJIBHOM  TPYMIIBL
I'oMonoruueckuii psa, odmast GopMmyia, HOMEHKIATYpa U U30MEPHS MPEICIbHBIX allbICTHIIOB.
®u3nMyYeCcKue CBOMCTBA TPEAECIbHBIX aJbJCTUA0B. XUMHUUYECKHE CBOMCTBA MPEIAEIbHBIX
QNBJICTU/IOB: THUAPUPOBAHUE; KAUECTBEHHBIC PEaKIMW Ha KApOOHWIBHYIO Tpynmy (peaxius
«cepeOpsHOTO 3epKaiay, B3auMozeicTBue ¢ ruapokcuaoM menu (II)) m ux nmpumenenwe as
oOHapyXeHHs TpeNeiIbHBIX aJbJCTHAOB B MPOMBINIICHHBIX CTOYHBIX Bojax. [lomydeHue
IpelelbHBIX abJIETHIOB: OKHCIEHHE CIHUPTOB, ruipartanus aneTtwieHa (peakuus Kydeposa).
TokcuuHoCTh anbrerunoB. llpuMenenue dopmanpaeruga M aneTanpieruga. AIETOH Kak
npencTaBuTeNb KeTOHOB. CTpoeHue MoJiekynbl areroHa. OcOOEHHOCTH pPEaKIMU OKHCIIECHUS
aueroHa. [IpumeHeHue aneroHa.

Kapbonosvie xucnomwi. Knaccudukanus U HOMEHKJIATypa KapOOHOBBIX KHCIIOT.
CtpoeHrHe  TpeNeNnbHBIX  OJHOOCHOBHBIX  KApOOHOBBIX  KHCIOT.  DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIHLHOM TpyIIIbl. ['oMoorudeckuii psia u odmas popmyna
MpEIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DH3WYECKHE CBOWCTBA MpEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHMHUYECKHE CBOWCTBAa NPEEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCJOT (peakiy ¢ METa/UIaMU, OCHOBHBIMH OKCHUJIAMH, OCHOBAHHSIMHU M COJISIMH )
KaK IMMOATBEpK/ICHHUE CXOJICTBA C HEOPraHMYECKUMHU Kucioramu. Peakuus stepuduxanuu u ee
oOparumocTh. BrusHue 3amectuTeneid B YrIeBOJOPOAHOM pauKaie Ha CHIIy KapOOHOBBIX
KHCJIOT. OCOOCHHOCTH XMMHUYECKUX CBOWCTB MYPaBbHHOW KHUCIOTHI. [losydeHue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, AJKCHOB, MEPBUYHBIX CIHPTOB,
anbaeruioB. BaxHelmue mnpeacTaBUTeNN KapOOHOBBIX KHCJIOT: MypaBbUHas, YKCyCHas H
OcH3oifHas. Beicimiue mnpenenvHbe W HENpeAeTbHbIE KapOOHOBBIE KHUCIOTHL. Omnruyeckas
n30MepHs. ACUMMETpUUYECKHI aToM yrieposa. [Ipumenenne kapOOHOBBIX KHCIIOT.

Hemoncmpayuu: V3ydueHue CUIIbl OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. OmpeneneHue
nuccormanuu opranndeckux kucior (LudpoBas maboparopuss mo XuMHH (MYJIBTHIATYHUK
«Xumus S», gatuuk pH), xXumuueckas nocyaa, peakTUBBI.

Cnooxcuvie  a¢pupvr  u  orcupvi. CTpoeHHME W HOMEHKJIATypa CIOXHBIX 3(UPOB.
MexxtaccoBast ©30MepHst ¢ KapOOHOBBIMH KHCIOTaMH. CIIOCOOBI IMOTydEeHUS CIIOKHBIX I(HUPOB.



Obparumocth peakuuu HTepuduranuu. llpumMeHeHue CcrnoXHBIX 3(QUPOB B MHUILEBOH U
nap@roMepHON NPOMBINUIEHHOCTH. JKUpPBI Kak CIOXHbIE 3(Uphl TIHMLEPHUHA W BBICIIMX
KapOOHOBBIX KHCJIOT. PacTurenbHble M KMBOTHBIE XHUPBI, UX cocTaB. PHU3MYECKUE CBOICTBa
KUPOB. XMMHUYECKUE CBOMCTBA KUPOB: TMAPUPOBAHUE, OKUCIEHUE. ['MAPONN3 MM OMBUICHHE
KHPOB KaK CMOCOO NPOMBIIIJICHHOTO IOMYyYeHHUS COJed BBICHIMX KapOOHOBBIX KHCIOT.
[Tpumenenue »upoB. MbLIa Kak COJTH BBICIIUX KAPOOHOBBIX KHUCIOT. MOIOIIIE CBONCTBA MbLIA.
WNnentudukanus OpraHUYECKUX COSAMHEHUU. ['eHeTHdeckas CBs3b MEXKIY KilaccaMu
OPTraHUYEeCKUX COCTUHECHUH.

Hemoncmpayuu: BrnusHue XecTKoW BOAbl Ha Mbulo. [uzaponus sTunanerara B
npucytcTBuu pactBopa menoun (Ludposas maboparopust Mo XuMun (MyJbTHIATYUK «XUMUS
5», natuuk pH)), XuMudeckas mocyja, peakTHBBIL.

Pazoen5.A30t1- u cepoconep:kanme coenuHenusi(114acon).

Amunsi. TlepBuyHbIe, BTOPUYHbIE, TPETUYHbIE aMUHBI. Kiaccudukanus aMMHOB IO THITY
VIJIEBOJOPOAHOTO  pajuKala ¢ YUCIy AaMUHOTPYNI B  MOJEKyJe. OIJEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOCHHE MpeAebHbIX aMUHOB. Du3nvecke cBOiCTBa aMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHUS: PEAKIUU C BOJOM, KucloTaMu. Peakuusi ropeHus. AHUIUH Kak
MpEJICTaBUTENb apoMaTHUYeCKUX aMMHOB. CTpoeHne aHWIMHA. [IpudrHbl 0cinalieHnsl OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUU C aMUHAMU MPEAEIbHOIO psijla. XMMUUECKHE CBOMCTBA aHUIINHA:
B3aUMOJICICTBHE C KHCIOTaMH, OpOMHOW BOAOW, okucieHue. I[lomydeHue amMHUHOB
AIKUJTMPOBAHUEM aMMHAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJIHBIX YIIIEBOJOPOAOB. Peakiius
3unuHa. [Ipumenenne aMuHOB B (papMarieBTUYECKON MPOMBIIIICHHOCTH. AHWIMH KaK CBhIPbE
JUTS1 IPOM3BO/ICTBA AHWJIMHOBBIX KpacuTenei. CUHTE3bl HA OCHOBE aHUJIMHA.

Aszomcoodepocawue cemepoyuriuyeckue coeounenus. IIuppon U MUPUAUH: JIEKTPOHHOE
CTPOCHME, apOMATHUYECKUU XapakTep, pa3iuuyue B TMPOSBICHUHM OCHOBHBIX CBOWMCTB.
HyxnenHoBble KUCIOTHI: cocTaB M cTpoeHue. CtpoeHne HykiIeoTuAoB. CocTaB HYKJIEHMHOBBIX
kucnot (JJHK, PHK). Poib HyKI€HHOBBIX KHCIIOT B )KHU3HEICATEILHOCTH OPTraHIU3MOB.

Pazoen 6.buonoruvyeckn akTuBHbIe BemecTBa(204acoB).

Venesoowvr. Kiaccudukanmst yriaeBomoB. @Dusznueckwe CBONCTBA M HaXOXJCHUE
YIIEBOJAOB B Ipupone. [oko3a Kak anbAeruaocnupr. XUMHUYECKHUE CBOWMCTBA IJIFOKO3BI:
aMIMpPOBaHUE, AIKWINPOBAHHUE, CIIUPTOBOE u MOJIOYHOKHCJIOE OporkeHue.
OKCHEpUMEHTAJIbHBIE JJOKA3aTEIbCTBA HAJIMYMS albJAECTUAHON U CIMPTOBBIX I'PYNI B IJIIOKO3E.
[Tomyyenue raoko3bl. OpykTO3a Kak U30MeEp TIIOKO3bl. Pnbo3a u ne3okcupubosa. Bakuelimue
nrcaxapuibl (caxaposa, JaKkTo3a, MaJlbTo3a), UX CTpoeHue U (usnueckue cBoiicta. ['maponus
caxapo3bl, JAKTO3bl, MayjbTO3bl. Kpaxmanm M LeWI0a03a Kak OHOJOrMYECKHE IIOJIMMEPHI.
XUMHYECKHE CBOMCTBA KpaxMmaina (TUAPOJIN3, KAUECTBEHHAsI Peakys ¢ 0JI0M Ha KpaxMmall U ee
IPUMEHEHHE JJs1 OOHapyKeHHUs KpaxMaja B INPOJAYKTax IUTaHHUsA). XUMHUYECKHE CBOMCTBa
LEJUTIONIO3BL: TUAPONIN3, 00pa3oBaHue CIOXKHBIX 3¢hupoB. [IpuMenenne u OGuonoruyeckas poiib
yrieBofoB. OKHUCIIEHHE YITIEBOJOB — HCTOYHUK SHEPrHMM JKUBBIX OpraHusmoB. IloHarue o6
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE all€TaTHOI'O BOJIOKHA.

Amunokucnomsr u 6eaku. CoctaB u HOMeHKJIaTypa. CTpoeHHWE aMHUHOKHCIIOT.
I'omonornueckuil psij OpeaenbHBIX aMUHOKHMCIOT. l30Mepusi INpenenbHbIX aMUHOKHUCIOT.
dusnueckue CBOWCTBA MPEAEIbHBIX aMUHOKHUCIOT. AMMHOKHCIOTBI Kak aM{QoOTepHbIe
opranuueckue coequHenus. Cunres nentuaos. IlentunHas cBsA3b. buonornueckoe 3HaueHue o-
aMMHOKUCIOT. OO0JIacT NPUMEHEHUS aMMHOKHUCIOT. benku kak HpUpOAHbIE OMOMOIMMEPHI.
CoctaB u crpoenue OenaxoB. OCHOBHbIE aMHUHOKMCIOTHI, OOpasyromue Oenku. XUMHUYeCcKHe
CBOMCTBa OENKOB: THAPOJIM3, ACHATypalus, KadeCTBEHHBbIC (I[BETHBIC) pPEaKIMU Ha OCIKH.
[IpeBpaimenuss 6enkoB numM B opranu3me. buonornueckue ¢pyHkuun Oenkos. JlocTmxeHus B
U3y4EHHH CTPOCHMS U CUHTE3a OENKOB.

Hemoncmpayuu:  OnpeneneHue  cpefasl  pacTBopoB — amuHokucinoT  (Lludposas
naboparopus MO XUMUH (MyJIbTHAATYHK «XuMuUs 5», narauk pH)), Xummudeckas mnocyna,



PEaKTHUBBL.

Pazoen 7.CunTeTHYECKHE BHICOKOMOJIEKY ISIpHBIE coenuHeHns (134acos).

Bvicokomonexynapuvie  coeounenus. OCHOBHBIE TIIOHATHS  BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN: MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO, CTCIECHb  IOJUMEPHU3ALNH.
Knaccugpukanus nomumepoB. OCHOBHBIE  CIIOCOOBI  MOJYYEHHS  BBICOKOMOJIEKYJISIPHBIX
COECMHEHUI: pPEaKUUM NOoJUMEpU3alMM M NOoJUMKOHAeHcauuu. CTpoeHue U CTPYKTypa
IOJIMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJUMEPOB OT CTPOCHMsI MOJeKyl. TepMoIulacTUYHbIE U
TEPMOpEAKTUBHBIE ToauMepbl. lIpoBoxsdmme oprannyeckue mnoiaumepbl. KommosnuTHele
Mmarepuainbl. llepCcrnekTHBBl HUCMONB30BaHUS KOMIIO3UTHBIX MaTepuasioB. Kitaccuduxanus
BOJIOKOH. CHHTeTHYeckhe BOJOKHA. [lomuddupHble W MOJMaMHUIHBIE BOJIOKHA, UX CTPOEHHE,
cBoiicTBa. [IpakTudeckoe HCIOIb30BaHHE BOJIOKOH. CHHTETHYECKHE IJIEHKH: W30JLMS IS
IMpoOBOJOB, M€M6paHBI AJid OIIPECHCHHUA BOJbI, 3allIUTHLIC TINICHKU IJIA aBTOMOGHHeﬁ, IMJIaCTBIPH,
XUpyprudyeckue nopsa3ku. HoBble TEXHONOIUN JalbHENIIEr0 COBEPLICHCTBOBAHMSI TOJUMEPHBIX
MaTepUaoB.

Pazoen 8. Hemeranabi(46yaca).

Obwas xapaxmepucmuxa s1emenmos 1VA-epynnvi. CBOMCTBA, IOJYYCHUE W IPUMECHEHUE
yrisi. CHHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBIIIJIECHHOCTH. AKTUBHPOBAHHBIA YrOJib Kak
aacopOent. HanocTpykTypsl. MUpoBble JOCTHXKEHHS B OOJACTH CO3JaHHsI HaHOMATEpUAJIOB.
DJIEKTPOHHOE CTPOCHHE MOJIEKYJIbI yrapHoro rasza. [lonyueHue u mpuMeHEHHE yrapHOro rasa.
buonornueckoe neiictBue yrapHoro raza. KapOumbl kanbius, amoMuHAS 1 kenne3a. KapOoHaTs
U ruapokapboHaTel. KpyroBopoT yriepojga B JKMBOM M HexuBOW mpupone. KadecTtBeHHas
peakmusi Ha KapOoHaT-woH. DU3MYECKMEe W XUMUYECKHE CBOWCTBAa KpeMHus. CuIaHbl |
cuwmnuael. Oxenp kpemuus (IV). KpemaueBsie Kuciaotel U ux coiu. CHIMKaTHbIE MUHEPAbl —
OCHOBA 3€MHOM KOPBI.

Obwas xapakmepucmuka s1emenmos VA-epynnol. Hutpunpsl. KauecTBeHHas peakius Ha
MOH aMMOHUS. A30THasl KUCJIOTa Kak okuciauTenb. HuTparel, ux ¢usznyeckue u XUMHUYECKHE
CBOIicTBa, mpuMeHeHue. CBoiicTBa, monyuyeHue u npuMeHenue pocpopa. ®ochun. ocdopHbie
u nosidocdopHbie KucaoThl. buonorudeckas poisb pocdaros.

Obwas xapakxmepucmuxa 9N1eMEHMO8 VIA-2pynnuor. Ocobble CBOICTBa
KOHIEHTPUPOBAHHON cepHOMl KucioTel. KauecTBeHHBIE peakuuu Ha cynbdui-, cynbQur-, u
Cynb(aT-uOHBL.

Obwasn xapaxmepucmuxa 31emenmos VIIA-epynnoi. OcobeHHOCTH XuUMHUH (TOpa.
lanoreHoBomopoasl ¥ WX TMOdy4deHUE. [a’goreHOBOAOPOJIHBIE KHUCIOTHI M HX  COJH.
KauecTBeHHBIE peakIMu Ha TrajloreHuA-uoHbl. Kuciopoacomepxamye COEIWHEHHS XJIOpaA.
IIpuMeHeHue rajoreHoB U UX BaXKHEUIINX COCAUHECHUM.

bnazopoonvie 2asvi. llpuMenenue 01aropoAHbIX T'a30B. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB TMpPOCTBIX BELIECTB, BOJAOPOJHBIX COCIUHEHHM, BBICIIUX OKCHUAOB M THUIPOKCHUIOB.
Wnentuduxanus HeOpraHn4eckux BEeUIeCTB U HOHOB.

Pazoen 9.06ume cBoiicTBa MetasuioB(4yaca).
Mertamnel 1 criaBel. CriocoObl mostydeHHst MeTayuioB. llpakTuueckoe mnpuMeHEHHE
ANEKTPOIIH3a IS TOTYICHHS ICTOYHBIX, IIETOYHO3EMEIbHBIX METAIIIIOB U aJTFOMHHHS.

Pazoen 10.Metasibl riiaBHbIX noarpynmn(14dacos).

Obwas xapakxmepucmuxa 21emenmog [A—I11A-epynn. OKcunbl U MEPOKCUIBI HATPUS U
Kanus. PacriozHaBaHue KaTHOHOB HaTpus U Kanusa. Conu HAaTpusl, Kajus, KaJablUsl U MarHus, ux
3HaYeHWE B MPHUPOJEC M JKU3HU uejoBeka. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHHS.
KommiiekcHble coeinHeH sl aTtOMUHUSA. AJTIOMOCHIMKATBHI.

Pazoen 11.Metaniabl mod0YHBIX moArpynm(234acos).



Memanner IB-VIIB-epynn (Menp, nmHkK, xpom, MmapraHen). OCOOEHHOCTH CTPOCHHS
atomoB. O0mme ¢uznveckne U xumudeckue cBoictpa. [lomyuenne n nmpumeHeHue. OKCUABI U
TUAPOKCUIBl 3THX METAUIOB, 3aBUCUMOCTh HMX CBONCTB OT CTEIEHH OKHUCICHHUS 3JIEMEHTA.
Baxwneiimue comu. OKUCIUTEIbHBIE CBOMCTBA COJIEM XpoMa M MapraHia B BBICIICH CTENEHU
okucneHus. KoMIiekcHble COeIMHEHHS XpoMa.

Pazoen 12.Ctpoenue Bemecrna(l04acos).

Cmpoenue eewecmaa. OneKTpoHHas npupona XUMUYECKOMN CBSI3U.
DneKTpooTpuaTebHOCTh. KoBaneHTHast CBsI3b, €€ pa3HOBUIHOCTH M MEXaHU3Mbl 00pa3oBaHus
(0OMEHHBI W JOHOPHO-aKIenTOpHBIN). MoHHas cBsa3b. Meraummueckas CBsi3b. BomopomaHas
CBs3b. MexMoIeKysipHble B3auMmoieicTBus. Kpuctainuyeckue u aMmopgHbie BemecTBa. THIbl
KPUCTANTMYECKUX PENICTOK (aTOMHAs, MOJICKYJsIpHas, HOHHAS, METAJUIMYECKasi). 3aBUCHMOCTh
(bu3nYecKuX CBOWCTB BEIECTBAa OT THUIIA KpUCTAIIMYecKol pemeTku. [Ipuunnel MHOTOOOpa3us
BemecTB. COBpPEMEHHBIE MPEACTABICHUS O CTPOSHUU TBEPABIX, XKHUIKUX U Ta3000pa3HbIX
BeecTB. JKuakue KpucTaisl.

Hemoncmpayuu: IlnaBnenue u kpuctaumzauus cepsl (Lludposas maGopatopus mo
XUMHUH (MYJIbTHIATYHK «XUMHUS 5%, TaTYMK TEMIIEPATYPhI)), XUMUYIECKas MOCY/1a, PCAKTUBBI.

Pazoenl3. TeopeTuuyeckoe onucanue XUuMHYECKUX peakumii(284yacos).

Xumuueckue peakyuu. I'OMOTeHHbIE U TeTeporeHHble peaknuuu. CKOpOCTh peakluu, ee
3aBUCHMOCTh OT pAa3IMYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOIIMX BEINECTB, KOHIECHTPALUH
pearupyromux BellecTB, Temmeparypbl (mpaBwio Bautl'odda), miomamym peakunoHHON
MOBEPXHOCTH, HANMYM KaTajau3aropa. OHEPrusl aKTHBAIMH. AKTUBHPOBAHHBIA KOMILIEKC.
Karanuzaropsr u katanu3. Ponb kaTaau3aToOpoB B HNPUPOAE M MPOMBIIIICHHOM IMPOU3BOJICTBE.
[Tonsitue 00 sHTambnUU W dHTponuu. DHeprus ['nbOca. 3akon ['ecca u ciencTBus M3 HEro.
TennoBble APQPEKTh XUMHUYECKUX peaknuid. TepMoxumuueckue ypaBHeHHs. OOpaTUMOCTb
peakuuii. XuMuueckoe paBHOBecue. CMmelneHHe XMMHUYECKOrO PaBHOBECHUS IMOJ JEHCTBUEM
pa3nuyHbIX (AKTOPOB: KOHILIEHTPAIMM pPEAreHTOB WM MPOAYKTOB pEaKIMH, JaBJICHUS,
TeMIiepaTypbl. Poib cMemneHns: paBHOBECHS B TEXHOJIOTHYECKUX MPOLIECCAX.

DJNeKTpOIN3 pacTBOPOB M paciyiaBoB coisiell. Kopposus meramnoB: BUABI KOPPO3HH,
CIIOCOOBI 3aIIUTHI METAUIOB OT KOPPO3UH.

Hemoncmpayuu: OrmpeneneHue TEIUIOTHl peakuud HeWTpanuzanuu. 3akoH ['ecca.
OmpeneneHne TEIUIOTHI PacTBOPEHUs cyiabdara Oapus. BiusHne KOHIEHTpaUu pearupyomnx
BEIIIECTB Ha CMEIIEHNE XUMHUECKOT0 paBHOBeCHs. BiusiHIe 0THOMMEHHBIX HOHOB HA CMELICHHE
XMMHYECKOTO PABHOBECHS. DKCIIEPHUMEHTAIBHOE OTPENEICHHE CKOPOCTH XUMHUECKON PEaKIHH.
Omnpenenenue TemIoBbIX 3((EKTOB pacTBOpeHHs BellecTB B Boje. TeroTa THIpaTaliu
(Ludposas 1aboparopus Mo XUMUH (MYJIBTHIATINK «XHMUS 5%», TaTUUK TEMIIEPaTyphl, JaTIHK
AIIEKTPOIIPOBOJMMOCTH, AaT4nK pH)), Xumuyeckas mocyya, peakTUBBI.

Pazoen 14 Xumndeckasi Texnosorusi(12 gacos).

Xumusa 6 npomviuinennocmu. OOIIME TPEACTABICHUS O TMPOMBIIUIEHHBIX CIIOcO0ax
MOJTyYeHUSI XUMHUECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA AMMHAKA, CEPHOU KHCIIOTHI).
Ipomviuinennas opeanuveckasn xumus. Celpbe Ui OpraHU4ecKoi mpoMblluieHHOCTH. [Ipodiema
OTXOJIOB M MOOOYHBIX MPOIyKTOB. Hanbonee KpymHOTOHHAXKHBIC MPOU3BOJICTBA OPTraHUYECKHIX
COCTUHEHUN.

Pazoenl5.Xumusi B NoBceTHEBHOI sKku3HH(84acoB).

Xumus u 300posve. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIBLHBIC BOJIBI.
[IpoGnembl, CBs3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX IpemnaparoB. BpenHble MPUBBIYKU U
daxkTopsl, paspymialoIue 310poBbe (KypeHHe, YHOTpeOJICHHE alIKOroyisg, HapKOMaHHUs).
Pammonansaoe nuranue. [Iumessie 10OaBKM.

Ocnogvl nuwegori xumuy. Xumusi B Meaunuue. Pa3paborka nekapcTB. XUMHUYECKUE
CEeHCOpbl. XWMHUS B TOBCEAHEBHOW >XW3HU. MoIOIME U YUCTAIIME CpeacTBa. PemnesieHTsl,



uHCeKTUIUABL. CpencTBa JWYHOM THUTHEHBI W KocMeTukd. [IpaBuna Oe3omacHOW paboOTHI ¢
€JIKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEJICTBAMU OBITOBOM XUMUHU.

Pazoenl6.Xumust Ha ciay:xk0e odmecrBa (64acos).

Xumus u cenvckoe xossiicmeo. MuHepanbHble U Oopranudeckue ynoopenus. Cpeacrsa
3auThl pacteHuil. YepHas u 1iseTHas Metauryprus. CTEKII0 U CUIIMKAaTHAs IPOMBIIIIIIEHHOCTb.

Xumuss u dHepeemuka. llpupoaHble HUCTOYHHUKH YriieBOnOponoB. Ilpuponusii u
MONYTHBIA HEPTAHON Ta3bl, UX COCTaB MU Hcmoib3oBaHue. CoctaB HeTH M ee mepepadoTka.
Hedrenponykrel. OkranoBoe umciao OeH3uHa. OxpaHa OKpyKarolled cpeasl  IpH
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKH
sHepruu. Xumus B cTpoutenbcTBe. llement. beron. Ilogbop onTHMaibHBIX CTPOUTEIHHBIX
MaTepuajoB B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

Pazoen 17.Xumusi B coBpeMeHHO# Hayke(94acoB).

Hayunvie memoowr nosunanusa 6 xumuu. VICTOYHMKH xumuyeckod uHpopmanuu. [Tomck
uH(pOpMallMl MO Ha3BaHUSAM, HUACHTU(UKATOpPaM, CTPYKTYpHBIM (opmynaMm. XUMHUYECKUN
aHaJIN3, CUHTE3, MOJEIMPOBAHUE XMMMUYECKUX IPOLECCOB M SIBICHUM KaK METOIbl HAYYHOI'O
MO3HAaHMs. MareMaTnyeckoe MOJIEIUPOBAHUE IIPOCTPAHCTBEHHOTO CTPOCHMSI MOJIEKYII
oprannveckux BemiectB. CoBpeMeHHbIE (PU3MKO-XUMHUYECKHNE METOJIbl YCTAaHOBIICHHS COCTaBa U
CTPYKTYpBI BEIIECTB.

Xumus u sxonoeus. XUMUUECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpeabl U €ro MOCIEACTBHUS.
Oxpana rugpocdepsl, mouBbl, arMochepbl, GIopsl U PayHbI OT XUMHAYECKOTO 3arps3HEHUSI.

Tumel pacdeTHbix 3amau: HaxoxaeHwe MONEKYISIpHOU (GOPMYIBI OPTaHHYECKOTO
BEIL[ECTBA 10 €ro INIOTHOCTH U MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTAB, WIH IO
IpoAyKTaM cropanus. PacueTsl MaccoBOi A0iM (Macchl) XMMHUYECKOIO COEJUHEHHUS B CMECH.
Pacuersr macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIECTB
JaHO B M30BITKE (MMeeT mpumecH). PacueTsl MaccoBOM Wi 0OBEMHOM IO BBIXO/AA MPOIYKTA
peakuuMd OT TEOpeTHYEeCKH BO3MOXHOro. Pacuersl TemnoBoro s¢ddexra peakuuu. Pacuersr
00BEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX peakiusix. PacyeTsr Mmacchl (00beMa, KOIUYECTBA
BEIIeCTBa) MPOJYKTa peakliu, €ClId OJTHO M3 BEIIECTB JaHO B BUJE PAacTBOpa C OINpeIeeHHON
MacCOBOM J10JIEl paCTBOPEHHOT'O BEILIECTBA.

Ilepeyenb npakTHYeCcKUX padoT:

10 xnacc

[Tpaktrueckas padota Ne 1 «CocraBieHue Mojieseit MOJICKYJT YTIE€BOAOPOIOBY

[Tpaktruyeckas padora Ne 2 «IlosryueHue STHIIEHA U OTIBITHI C HUMY

[Tpaxtrueckas padota Ne 3 «I[lonyuenue GpomMITaHay

[TpakTuyeckas padora Ne 4 «[lomydenue aneToHa»

[TpakTrueckas padota Ne 5 «[lomydeHne ykCyCHON KHCIOTHI U U3YYEHUE €€ CBOMCTBY»

[IpakTuyeckas padora Ne 6 «CHHTE3 dTHIIAIIETATa»

[TpakTrueckas padota Ne 7 «['uaponau3 kpaxmasay

[TpakTuyeckas padora Ne 8 «MneHTuduKanus opraHM4ecKuX COeTUHEHUI

[TpakTrueckas padota Ne 9 «Pacno3HaBanue miacTMacey

[TpakTuyeckas padora Ne 10 «Pacrmo3HaBaHie BOJIOKOH»

11 kuace

[TpakTruyeckas padora Ne 1 «DKkcniepuMeHTaNbHOE pelieHne 3a1a4 no Teme «I amoreHsn

[Ipaktnueckas pabora Ne 2 «DOKkcmepuMEHTAIbHOE pEIICHHE 3a7ad 1o TeMe
«XanpKOTreHbD)

[Tpaktrueckas padota Ne 3 «[lomydyeHne aMMuaKa v U3y4eHUE €ro CBONCTBY

[TpakTuyeckas padora Ne 4 «DKCIepUMEHTAIbHOE PELICHUE 3aay 10 TeMe «IIEeMEHTHI
MOATPYIIIBI a30Ta»

[TpakTuyeckas pabota Ne 5 «DKcnepuMeHTaNIbHOE PELICHUE 3a7a4 Mo TeMe «MeTaibl
[JIABHBIX MOATPYIII»



[TpakTuyeckas padora Ne 6 «IlomydyeHue MEHOTO KyIopoca»

[TpakTrueckas padbora Ne 7 «IKCIepUMEHTAIBHOE pelieHue 3aaad mo Teme «MeTtamibl
NOOOYHBIX MOJATPYIII»

[Tpaktrueckas padota Ne 8 «Ilonyuenue conmn Mopay

[Ipaktnyeckas paborta Ne 9 «CKOpPOCTh XMMHUYECKHX pEaKUUHA. XUMHUECKOE
paBHOBECHE»

IlepeyeHb KOHTPOJILHBIX PA0OT:

10 xnacc

Kontponbnas padota Ne 1 «OCHOBBI XUMUU»

KonTtposnbHas padora Ne 2 1o Teme «YTIEBOIOPOIBI»

KontponbsHas paborta Ne 3 o Teme «Kucmopomcoaepxariie OpraHndecKue CoOeTUHCHUSD)

KontponbHas pabora Ne 4 «Aszorcomepskaiine ¥ OHOJOIMYCCKH AaKTHBHBIC OpPraHMYECKUE
BELIECTBA»

11 knace

Konrtponbnas padora Ne 1 mo Teme«Hemeramms»

Konrtponbnas padora Ne 1 o Teme«MeTtasibn»

KontponbsHas pabora Ne 3 o Teme «TeopeTraeckie OCHOBBI XUMHU)

KontponbsHas pabora Ne 4 «MToroBast KOHTpOJIbHASI paboTa»

XumuveckuitmpakTukym(21
gacoB).O0o00mariee nopropenue (56
4acoB).

Peseps (12 yacos).



TpeGoBaHus K YPOBHIO MOJATOTOBKH y4aIIMXCsl, 00y4AIOIIHUXCS MO JAHHOM
nporpamme

B pesynbraTe u3ydeHus: XuMUH Ha MPOGUILHOM YPOBHE 00yYarOIIUics JOJKEH:

BrintyckHuK Ha yriyOJIeHHOM yposHe HAYUUMCSL:
— packpbIBaTh Ha MPUMEPax pPOJIb XUMHUH B (OPMUPOBAHUU COBPEMEHHOW HAyYHOW KApTHUHBI
MHUpa U B MPAKTUYECKON NESITEIBHOCTH YEJIOBEKA, B3aMMOCBA3b MEXKIY XUMHUEU U JIPYyrUMH
€CTECTBEHHBIMU HayKaMH;
— WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIECHUE M HBOJIOIMIO OPraHUYECKON XMMHHM KaK HayKu
Ha Pa3IMYHbIX UCTOPUUYECKUX HTANaX €€ Pa3BUTHS;
— YCTaHaBJIMBATh IPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy CTPOCHUEM aTOMOB XHUMHYECKHX
AJIEMEHTOB U MEPUOJINYECKIUM U3MEHEHHEM CBOWCTB XMMHUUYECKHUX AJIEMEHTOB U UX COCIUHEHUN
B COOTBETCTBUH C MOJIOKEHUEM XMMUUYECKUX DJIEMEHTOB B IEPUOJINYECKON CUCTEME;
— aHaJIM3UPOBATh COCTaB, CTPOCHHUE W CBOMCTBA BEUIECTB, MPUMEHSSI MOJOXEHUS OCHOBHBIX
XUMHYECKUX TEOPUM: XMMHUYECKOTO CTPOEHUSI OpraHuueckux coenuHeHuid A.M. bytieposa,
CTPOEHUS aTOMa, XUMUYECKOU CBSA3HU, JIEKTPOJUTHUUECKON JUCCOLMALMU KUCIOT U OCHOBAHMUIA;
YCTaHABJIMBATH IPUUMHHO-CJIEACTBEHHBIE CBA3U MEXIY CBOMCTBAMH BEIIECTBA U €r0 COCTABOM
U CTPOCHUEM,;
— MPUMEHATHh MpaBUJia CHUCTEMATUYECKONM MEXKIYHApOAHON HOMEHKJIATypbl KakK CpeacTBa
pa3TUYeHUS U UACHTU(DUKAIINH BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;
— COCTaBIIATh MOJICKYJISIPHBIE W CTPYKTYpHBIE (DOPMYJIBI HEOPTaHMYECKUX WU OPTraHUYCCKUX
BEIIECTB KaK HOCHTENeH WH(pOpMAIlMK O CTPOCHHHM BEIIECTBA, €ro CBONCTBaX U
MIPUHAJICKHOCTH K ONPEACIICHHOMY KJIAaCCy COCIUHEHMUIA;
— OOBSCHATH MPUPOY U CIOCOOBI 0OPA30BaHMSI XMMHUUYECKON CBSI3H: KOBAICHTHOU (TIOJSPHOM,
HETOJISIPHON ), MOHHOW, METANTMYECKON, BOJOPOJHONW — C ILETBI0 ONPEACIICHUs] XUMHUYECKOU
aKTHBHOCTH BEIIICCTB;
— XapakTepu3oBaTh (U3NYECKUE CBOWCTBA HEOPTaHMYECKUX M OPraHWMYECKUX BEIICCTB M
YCTaHABIIMBATh 3aBUCHMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THIA KPUCTALUTUIECKOU
peLIEeTKY;
— XapakTepu30BaThb 3aKOHOMEPHOCTHM B M3MEHEHUU XHMMHUUYECKHX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEAMHEHHM, BBICIITMX OKCUJIOB U TUJIPOKCHJIOB;
— MPUBOAUTH MPUMEPHl XUMUYECKHX PEAKIMM, pPaCKpPbIBAIOIIUX XapaKTEepHbIE XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB H3YYEHHBIX KIACCOB C IMENbI0 UX
uacHTU()HUKAIMHI U 00BICHEHUSI 001aCTH IPUMEHEHUS;
— ONpEeneNisiTh MEXaHU3M pPEakIMd B 3aBUCUMOCTH OT YCJIOBUM MPOBEICHUS pPEAKIUU U
MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIMi Ha OCHOBE TUIIa XUMUUYECKOU
CBSI3M M aKTUBHOCTU PEareHTOB;
— yCTaHaBIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIMOCOOHOCTH OPTaHMYECKUX COCAUHEHHHA OT
XapakTepa B3aMMHOTO BIIUSIHUS aTOMOB B MOJIEKYJIaX C I€JIbI0 MPOTHO3UPOBAHUS MPOJYKTOB
peakiuu;
— YCTaHaBIMBaTh 3aBUCUMOCTHh CKOPOCTHM XHMHYECKOW PEAKIHMH W CMEUICHUS XUMHUYECKOTO
paBHOBECHS OT pa3dUYHbIX (DAaKTOPOB C MEIbI0 ONPEACTCHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKAHUS XUMHYECKUX MPOIECCOB;
— YCTaHaBIMBaTh T€HETHMYECKYIO CBSI3b MEXIY KJIacCaMd HEOPraHMYECKHX M OPTraHHUYEeCKHUX
BEIIECTB /JIi OOOCHOBAHHS TPUHIUIUATHHOW BO3MOXKHOCTH TOJIYUYEHHUST HEOPTraHUYECKHX U
OPraHMYEeCKUX COCTMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;
— O0MPATh PEAreHTHI, YCIOBUS U OMPEACIIATh MPOAYKTHI PEaKIIHii, TO3BOJISIONINX PEaTn30BaTh
7a00paTOpHBIE W TMPOMBINIJICHHBIE CIOCOOBI TOJYYCHHs] BAXKHEWIINX HEOPTAaHUYECKUX H
OpPTraHUYECKUX BEILECTB;
— OMNpENENATh XapakTep Cpellbl B pe3ysibTaTe TUIPOJIN3a HEOPraHMYECKUX M OPraHMYE€CKUX
BEILIECTB M NPHUBOAUTH HPUMEPHI THUAPOIU3a BEIIECTB B MOBCEAHEBHON MXU3HM YeENIOBEKa,
OMOJIOTMYECKUX OOMEHHBIX MPOIeccax U MPOMBIIUICHHOCTH;



— TPUBOAWTH TMPHUMEPHl  OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX  PEAKIMd B  MPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHu3MOB;
— 00OCHOBBIBATh MPAKTUYECKOE HCIIOIH30BAHUE HEOPTraHMYECKHX M OPTraHMYECKHX BEIISCTB U
UX peakluil B IPOMBILUICHHOCTH U OBITY;
— BBIMOJHITH XUMUYECKHI SKCIIEPUMEHT 10 PACIIO3HABAHUIO U TOJIYUYEHUIO HEOPTaHMYECKUX U
OpPraHMYECKUX BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM COEIWHEHUH, B COOTBETCTBUU C
MpaBUJIaMd M TIpHeMaMH O€30MacHOi paboThl C XMMHUYECKUMH BEIIECTBAMH U JIAOOPATOPHBIM
o0opy0BaHUEM;
— IPOBOJMUTH PacueThl Ha OCHOBE XMUMHYECKHX (OpPMYNI U ypaBHEHUU pEaKIMil: HaXOXKICHUE
MOJIEKYJISIPHOM (POpPMyYJIbl OPraHMYECKOTO BEIIECTBa MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WM IO MPOAYKTAM CTOPAHUS; PacyeThl MacCOBOHM 10NN
(Macchl) XUMHUYECKOTO COSTUHEHUSI B CMECH; pacueThl MacCchl (00beMa, KOJTMYECTBA BEIIECTBA)
MPOJYKTOB PEAaKIMU, €CIIM OJAHO W3 BEIIeCTB JaHO B HM30BITKE (MMEET NMPHUMECH); PAacuUeTh
MaccoBOM WM OOBEMHOM [OJIM BBIXOJA MPOAYKTAa PEaKIUU OT TEOPETHYECKH BO3MOXKHOTIO;
pacdeTsl TeroBoro 3 Qexra peakuu; pacyeTsl 00bEMHBIX OTHOIICHHA Ta30B MPU XUMHUYECKUX
peaKIusaX; pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIU OJHO W3
BEIIIECTB JIaHO B BUJE PACTBOPA C ONPEICICHHON MAacCOBOM J10JIei pacTBOPEHHOI'O BEILIECTBA;
— HCIOJIb30BaTh METO/bl HAYYHOIO MO3HAHUWA: aHaJIU3, CUHTE3, MOJEIHPOBAHUE XUMHUYECKUX
MPOIIECCOB M SBICHUH — TpPU pPEIICHUH Y4eOHO-HUCCIIEeNOBATENLCKUX 3a/1ad 0 HM3YyYEHUIO
CBOICTB, CITOCOOOB MOJIYYEHUS U PACTIO3HABAHUS OPTraHMYECKHUX BEIIECTB;
— BIAACTh TpaBUIAMH OE30MACHOTO OOpamieHHWs] C EAKUMH, TOPIOYMMH ¥ TOKCUYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHUH;
— OCYIIECTBIISITh TMOUCK XUMHYECKOH HWH(MOpMAlMM 10 Ha3BaHUAM, HUICHTH(PHUKATOpAM,
CTPYKTYpPHBIM (pOpMysIaM BEIECTB;
— KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATh XUMHUYECKYI0 MH(DOPMAIIHIO, COACPKAIIYIOCS B
COOOILIEHUSAX CPENCTB MaccoBoM uH(popmauuu, pecypcax HHTepHeTa, HayYHO-TIOMYJSIPHBIX
CTaThsIX C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IENISIX BBISBICHUS OMIMOOYHBIX
CYXXJIeHU 1 PopMUPOBaHUSI COOCTBEHHOM MO3HUITUH;
— yCTaHaBIMBATh B3aUMOCBS3M MEXKAy (akTamMu W Teopuel, MPUYUHOW U CIEICTBUEM MPH
aHalM3e NPOOJIEMHBIX CHUTyallMii W OOOCHOBaHMM NPHUHMMAEMBIX pEHIEHWH Ha OCHOBE
XMMHYECKHUX 3HAHUM;
— MPEACTaBIATh IMYTH PEUICHHs TJIO0AJbHBIX MPOOJIEeM, CTOSIIMX Iepesl 4YeIOBEYECTBOM, U
MEPCIICKTUBHBIX HAMPABICHUN Pa3BUTHS XUMHUYECKHX TEXHOJOTHHA, B TOM YHCJIE TEXHOJOTUMN
COBPEMEHHBIX MaTEpUAIOB C PA3IMYHON (QYHKIHMOHATIBHOCTHIO, BO3OOHOBISIEMBIX HCTOUYHUKOB
CBIPBS, IEPEPAOOTKU M YTHUIIM3AIMH TPOMBIIIIICHHBIX U OBITOBBIX OTXOJIOB.

BoinyckHUK Ha yriyOJI€HHOM YPOBHE NOLYYUM 803MONCHOCHb HAYUUMBC.
— (OpMyIIUPOBATH LIE€Th UCCIEAOBAHNUS, BEIIBUTATh U MPOBEPSITh SKCIIEPUMEHTAILHO THIIOTE3HI O
XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHYECKHE PEAKIUH, O XapaKTepe U MPOAYKTAX PA3TUIHBIX XUMHUYECKHX PEaKIIHiA,
— CaMOCTOSATEIbHO IUIAHMPOBATh U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI C COOIIOJEHUEM
npaBui 6e30MacHON pabOThI C BELIECTBAMU U Ja0OpaTOPHBIM 000PYI0BaHHEM;
— HMHTEpPIPETUPOBATh JaHHBIE O COCTAaBE M CTPOCHUU BEIIECTB, IOJYUYEHHBIE C IOMOILBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOOB;
— ONHUCHIBATH COCTOSIHHE AJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKUX
MPEJICTABICHUA O CTPOSCHUU aroMa IJs OOBSICHEHHUS pPE3yabTaTOB CIEKTPAIBHOTO aHaIu3a
BEIIIECTB;
— XapakTepHu30BaTh POJIb a30TOCOACPKAIMIUX TeTEPOIUKINICCKIX COCIUHEHUN M HYKIEHHOBBIX
KHUCJIOT KaK BaXKHEUIINX OMOJOTMYECKH aKTUBHBIX BEILIECTB;
— TPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA,
JeKalMX B OCHOBE MPUPOIHBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB.

[TpodunsHbITYypOBEHECTAHAAPTAYYEOHOTOIIPEIMETABEIONPACTCAUCX O ITU3ITNIHBIXCK
JIOHHOCTEH;T0TpeOHOCTEH00 Y aI0IIEer0CANOPUEHTUPOBAHUEETOHAIOATOTOBKYKITOCIIEIYIOIIIE



MyTpo(ecCHOHATEHOMYO00Pa30BaHHIOMITUIIPO(ECCHOHATBHON 1A TEIbHOCTUUTIPUOOPETCHUS
PaKTHYECKOTOOIBITAIESITEIEHOCTH, IPEALIECTBYIOMEHPO(EeCCHOHATHHOMN.
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4. http://c-books.narod.ru BceBo3moxkHast tutepatypa rmo XMuMHH.
5. http://www.drofa-ventana.ru 3BectHoe u3gareabcTBO yueOHOM uTepaTypbl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEJbHBIX KHHUT TI0 XUMHH.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KoIbHBIN TOPTa CO CChUIKAMU
Ha 00pa3oBaTeIbHBIC CATHI IO XUMUH.
7. www.periodictable.ru CO0pHHK cTaTeil 0 XUMHUYECKUX AIIEMEHTaX, WIUTFOCTPUPOBAHHBIN
HKCIIEPUMEHTOM.



IIpunoxenus k nporpamme

IIprMepHBbIH NepeYyeHb NPOEKTHO-UCCIEA0BATEIbCKUX PadoT:

Hoew~NoookwdP

T T
OgNwWNRFO

[Tonydenne cepeOpstHON BOMBI M HCCIIEIOBAHUE €€ OaKTEPHUIIMIHBIX CBOMCTB.
B3aumoeiicTBrE JIEKapCTB C MUAIIEH: 10 WK TIocTe?

MerTainibl Ha TeJle 4eJI0BEKa: IMPCUHT.

CriopTHBHOE IATaHKE: €T0 3HAYCHHE, IPEHMYILECTBA U HEJOCTATKH.

He Tonpko pa3sneuenue... JKapeHsle ceMedku.

Bapstcs nmu makapoHsI ObICTpee, ecIi K HUM JOOaBHTb COJb?

Omnpenenenne KayecTBa KpacuTesneid B Mapkepax ((piaomacrepax).
Bruoxumuueckuii cocTaB HaMKUTKA U3 YaHHOTO rpuoda.

Hccnenoanue xieoda.

XuMHs B TEXHUKE (PPECKOBOM )KUBOITHCH.

. PucyHKu Ha neppsx: XMMHUYECKas TIOArOTOBKA TOBEPXHOCTH.
. Xumus u nappromepus.

. OneHuBaeM ¥ NpOAaeM NPEIMETHI U3 ITTyOUHEI BEKOB.

. MckyccTBeHHas mepeTh U3 COCHOBOM XBOU.

. DIHMKCHP MOJOJOCTH U3 MOJIOAMIIBHBIX S0JI0YCK.
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