Pabouasa npozpamma
no xumuu o0aa 10-11 knaccos
(yenyoaennslii ypoeeHv)

Hacrosimass pabouas mporpamma 1o mpeameTy «Xumus» s 10-11 kmaccoB cocTaBieHa B COOTBETCTBHHM C TpPeOOBaHUSIMHU
denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeNbHOrO CTaHAapTa cpeanero obdbmero obpazoBanus (OI'OC COO). PaGouass mporpamma
OpHUEHTHPOBaHA HA YUCOHUKHU:

1. Xwumus 10 xn. yrmyonenssni ypoBenb. B.B. Epemun, H.E. Ky3bpmenko, B.1.Tepenun, A.A. JIpo3nos, B.B. Jlyaun; nmon penakmueii B.B.

Jlynuna. - M.: llpoda, 2019.
2. Xwumus 11 kn. yroyonenusiii ypoBenb. B.B. Epemun, H.E. Ky3smenko, B.W.Tepenun, A.A. JIposznos, B.B. Jlynun; nox penakiueii B.B.
Jlyauna. - M.: JIpoda, 2019.
Ha usyuyenue npenmera «Xumusi» Ha yriyoseHHoM ypoBHe B 10-11 kmaccax otBoautcs B obmeM oobeme 204 4. B Tom uucne: B 10 kmacce —

102 4., B 11 kmacce — 102 4. (3 vaca B Hezeio).

IlnanupyemMblie pe3yabTaThbl 0CBOCHUS 00Y4aIOMIUMHCH OCHOBHOM 00pa3oBaTe/IbHON NPOrpaMMbl CpelHero oo01ero o0pa3oBaHusi
JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00y4arouuxcs K cede, K CBOeMY 310POBbIO, K IO3HAHMUIO ce0s:

e OpHEHTalus OOYyYaloIIMXCS Ha JOCTH)KEHHE JMYHOTO CYACThs, pPEalH3alUI0 TMO3UTUBHBIX >KU3HEHHBIX NEPCIEKTUB, WHUIUATUBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTbH K INYHOCTHOMY CAMOOTIPEENIEHUI0, CIOCOOHOCTh CTABUTh LIETIH U CTPOUTH KU3HEHHBIE IJIaHBI;

® TOTOBHOCTh M CIIOCOOHOCTH OOECHEeYWTh ce0e M CBOMM OJIM3KMM JOCTOWHYIO KH3Hb B IIPOIIECCE CAMOCTOSITEIbHOW, TBOPYECKOW U
OTBETCTBEHHOI1 1€ATEIbHOCTH;

® TOTOBHOCTb M CIOCOOHOCTH OOYy4aloOUIMXCS K OTCTaWBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHMS, TOTOBHOCTb M CIIOCOOHOCTH
BBIpaGaTBIBaTI: CO6CTB€HHYIO IIO3UIINIO IO OTHOIICHUIO K OGH.ICCTBGHHO-HOJII/ITI/I‘-IGCKI/IM COGBITI/IHM MNponuIoro M HACTOALIETO Ha OCHOBC

OCO3HAaHUA U OCMBICJIICHUA UCTOPUHU, JYXOBHBIX HGHHOCTCﬁ n I[OCTI/DKGHI/Iﬁ Halreu CTpPaHBbI;



TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS K CAaMOPa3BHTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUH C OOIICYETIOBEYECKUMH LEHHOCTSMH H
UeIaMH TPAXJAHCKOTO 0OmIecTBa, MOTPEOHOCTP B (DM3UYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHSX CIIOPTHBHO-03I0POBUTEIHHOM
JesITeIbHOCTBIO;

NPUHATAE W Pean3alys IIEHHOCTeH 37J0pOBOrO M 0e30macHOro obpasa KHM3HH, OEpeKHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOUICHHE K
COOCTBEHHOMY (PM3MUECKOMY U MCHUXOJIOTHYECKOMY 3/I0POBBIO;

HETPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHHUS alIKOT0JIsl, HAPKOTHUKOB.

JInuHoCTHBIE pe3yabTaThl B cepe oTHOeHHI o0yqyaommxcst k Pocenu kak k Ponune (OtedecTBy):

poccuiickast HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKON MAEHTHYHOCTH B MOJHUKYJIBTYPHOM COIIMYME, YyBCTBO IPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOI OOLTHOCTH POCCHIICKOT0 Hapoaa U cyasde Poccuu, maTpuoTus3m, TOTOBHOCTE K CIyXeHHIO OTEUeCcTBY, €ro 3aluTe;
YBaXXEHHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Iepen PonmHOM, ropaocTu 3a CBOM KpaH, cBOO PoauHy, mpomuioe M HacTosIiee
MHOTOHAI[MOHAIBHOTO Hapona Poccuu, yBakeHHe K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

(dhopMUpOBaHHE YBAXKECHHS K PYCCKOMY SI3BIKY KaK rOCYAapCTBEHHOMY s3bIKY Poccuiickoit denepannu, sBISIOMEMYCS OCHOBOM POCCHMCKON
UJCHTUYHOCTHU U TJIaBHBIM (DAKTOPOM HAIIMOHAIILHOTO CaMOOIIPEIETICHHUS;

BOCIIUTaHHE YBAXKEHHS K KYJIbTYpE, A3bIKaM, TPAJIULIUAM U 00bIYasiM Hapoa0B, poxuBaroImux B Poccuiickoit @enepanuu.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHNH 00y4alOUIUXCH K 3aKOHY, TOCYIaPCTBY U K IPasKIAHCKOMY 001IeCTBY:

IPaXJAaHCTBEHHOCTh, TPAXIAHCKAs TMO3UIUS AaKTUBHOIO W OTBETCTBEHHOTO UJICHA POCCHUHCKOro OOIIECTBAa, OCO3HAIOUIETO CBOM
KOHCTUTYLIMOHHBIC TIpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH M IIPABOIOPSI0K, OCO3HAHHO MPHHUMAIOIETO TPaIUIIMOHHBIE HAIMOHAIBHBIC U
o01euenoBeyeckre ryMaHHCTHUECKHIE U IEMOKPAaTHYECKHE IIEHHOCTH, TOTOBOTO K YJaCTHIO B OOIIECTBEHHOM KU3HH;

NpU3HAHWE HEOTUYXIAeMOCTH OCHOBHBIX TIpaB M CBOOOJ 4YeJOBEKa, KOTOpbIE NPUHAIICKAT KaKAOMY OT POXKICHHSA, TOTOBHOCTH K
OCYIIECTBICHUIO COOCTBEHHBIX MpPaB U cBOOOJA 0e3 HapyIIeHHUs MpaB M CBOOOJ APYIHX JIHIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE NpaBa M
CBOOOJBI YENIOBEKAa W Tpa)<JIaHWHA COIJIACHO OOLIENpPU3HAHHBIM MPUHIUIAM M HOPMaM MEXAYHApOJHOTO IpaBa U B COOTBETCTBHH C

Koncturynueit Poccuiickoit @enepanyu, npaBoBas U MOJUTUYECKAs TPAMOTHOCTb;



MHPOBO33PEHKE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKU, OCHOBAHHOE HA JWAajore KyJIbTyp, a
TaK)Xe Pa3IMYHBIX GOpPM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

MHTEPUOpU3ALUsl LEHHOCTEN JEMOKPATUU U COLMAIIBHONW COJMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUW B TPYIIE
WJTU COLIMAJIbHOM OpraHu3alluy;

TOTOBHOCTh OOYYalOIIMXCSl K KOHCTPYKTHBHOMY YYacTHUIO B NPUHATHUU PELIEHUM, 3aTPardBaloOlIUMX WX MpaBa U HWHTEPECHI, B TOM 4YHCIE B
pa3nu4HbIX (hopMax OOIIECTBEHHON caMOOpTraHU3aIliH, CAaMOYITPABICHUS, OOIIIECTBEHHO 3HAYMMOM JCSITebHOCTH;

MPUBEPKEHHOCTh HJESM HWHTEPHALMOHAIN3MA, OPYKObI, paBEHCTBA, B3aHMMOIIOMOIIU HApOOB; BOCIHUTAaHUE YBAKUTEIHHOIO OTHOILIEHUS K
HAI[MOHATLHOMY JIOCTOMHCTBY JIFOJIEH, MX YYBCTBaM, PEIUTUO3HBIM YOCSKICHUSM;

TOTOBHOCTh OOYYalOIIMXCS MPOTHUBOCTOSATh HJEOJIOTUM HKCTPEMH3Ma, HAlMOHANIW3Ma, KCeHO()OoOHM; KOpPPYMHIUH; AUCKPUMHUHAIUU TI0

COIIMAJIBHBIM, PCIIMTUO3HBIM, PAaCOBbIM, HAIUOHAJIIbHBIM IPU3HAKAM U JPYTI'UM HCTATUBHBIM COUAJIBHBIM ABJICHHUAM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHU 00YYAKOIIMXCS ¢ OKPYKAKIIUMHU JIIOJIbMU:

HPABCTBEHHOE CO3HAHHME W TIOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IICHHOCTEH, TOJEPAHTHOTO CO3HAHWS W TOBEACHHUS B
MOJINKYJIbTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH AMAJOr C IPYTHUMH JIIOJbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HaXOIWUTh
oO1uiye Leau U COTPYAHUYATh IS UX JOCTUKECHUS,;

MPUHATHE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBbHOE U A00pOKeIaTeIbHOe OTHOIIEHHE K JIPYTOMY YeJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHUIO;

CIOCOOHOCTh K COINEPEeKUBAHUIO U (OPMHpPOBAHHE MO3UTHUBHOIO OTHOLIEHUS K JIOASM, B TOM YHCIE K JIMLIAM C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbS M MHBAJIKWJAM; OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3MUECKOMY M ICHUXOJIOTHMYECKOMY
3I0POBBIO IPYTUX JIIOJIEH, YMEHUE OKa3bIBAThH MEPBYIO MOMOIIIb;

¢bopMUpOBaHHE BBIPAXEHHOW B TOBEJECHUU HPABCTBEHHOM IMO3UIMH, B TOM YHCIIE CHOCOOHOCTH K CO3HaTEIbHOMY BBIOOPY a00pa,
HPABCTBEHHOT'O CO3HAHWS W TOBEJCHHS Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEW M HPABCTBEHHBIX YYBCTB (YECTH, IONTA,

CIPaBEJTMBOCTH, MIJIOCEPIUS U IPYKETIO0HS);



® pa3BUTHE KOMIIETEHIMH COTPYIHHUYECTBA CO CBEPCTHHUKAMM, JE€TbMH MIIAJIIEr0 BO3pPAcTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4EeOHO-UCCIIe0BATEIbCKOM, MPOSKTHON U IPYTUX BUJIAX JESITEIBHOCTH.
JInuHOCTHBIE pe3yabTaThl B cepe OTHOIICHUI 00YYAIOIIMXCSl K OKPYKAKOLIEeMy MUPY, *KHBOIl IPUpo/Je, Xy10:KeCTBEHHOM KYJIbType:
® MHUPOBO33pPEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUs HAyKH, 3HAYMMOCTH HAYKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY
TBOPUYECTBY, BIIAJICHHE JOCTOBEPHOW WHQOpPMAIMEH O TMEepPelOBBIX MJOCTHKCHHUSIX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHON HAYyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;
® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE CaMOOOpPA30BaHMIO, HA MPOTSHKEHUM BCEH JKU3HU; CO3HATENBHOE OTHOIICHHE K
HEMpephIBHOMY 00pa30BaHUIO KaK yCIOBHIO YCIENTHON MPO(heCcCHOHAIbHON U O0IIECTBEHHOM 1eATEIbHOCTH;
® J3KOJOIrn4cCKas KyJbTypa, 6epe>KHoe OTHOLICHUA K pOI[HOﬁ 3CMJIC, TPUPOAHBIM o6orarcrBaM Poccun u MHpa; IOHUMAHUC BJIWAHUA COLIMAJIBHO-
SKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM CPelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOJIHBIX PECYPCOB; YMEHUS U
HaBbIKM Pa3yMHOIO MPHUPOAOIOJIB30BAHUS, HETEPNHMOE OTHONIEHHE K JACWCTBUSM, MPUHOCAIIUM BpeI SKOJOTHHU; MPUOOpETEeHHE OIbITa
BKOHOFO-HaHpaBHGHHOﬁ JACATCIIbHOCTH,
® SCTETHYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO OBITA.
JInuHOCTHBIE pe3yabTaThl B cepe OTHOIICHUI 00y4alOIIMXCS K ceMbe M POAUTEISIM, B TOM YHCJIe MOATOTOBKA K CeMeHHO KU3HU:
® - OTBETCTBEHHOE OTHOILIEHHE K CO3/IAHHMI0 CEMbU Ha OCHOBE OCO3HAHHOTO NMPUHSTHS LIECHHOCTEW CEMEMHON KNU3HM;
® TOJIOKHUTENBHBIN 00pa3 ceMbH, POJIUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), UHTEPUOPHU3ALMS TPAAUIIMOHHBIX CEMEMHBIX LIEHHOCTEH.
JInuyHOCTHBIE pe3yabTaThl B cepe OTHOLIECHHUS 00y4alOIIUXCH K TPYAY, B cepe COUATbHO-IKOHOMUYECKUX OTHOLICHHIi:
® YBaXXEHHE KO BCceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
® OCO3HAHHBINA BHIOOP OyyIIeH Mpodeccuu Kak MyTh U CIIOCO0 peann3aiii COOCTBEHHBIX )KH3HEHHBIX IIJIAHOB;
® TOTOBHOCTH OOYy4aloUIMXcs K TPYAOBOH MpodeccHOHANbHON NeSTEIHOCTH KaK K BO3MOYXHOCTH Y4acTUsl B PELICHUU JMYHBIX, OOIIECTBEHHBIX,

roCcyJapCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MPOOIIEM;



® TMOTPeOHOCTh TPYIUTHCS, YBAXKEHHE K TPYAy U JIOJISM TPyHa, TPYAOBBIM JOCTHKEHUSAM, OOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIICHHE K Pa3HbIM BUJIAM TPYI0BOU €S TEIBHOCTH;
® TOTOBHOCTb K CAMOOOCITYKMBAaHUIO, BKIIIOYasi 00yUeHHUE U BHIIOJHEHHUE IOMAIIHUX 0053aHHOCTEH.
JInyHOCTHBIE pe3yabTaThl B cepe PU3NUECKOT0, ICUXO0JOTHYECKOr0, COIUATBHOI0 U AKAJeMHYECKOro 0,1aronoxy4yusi 00y4arommxcs:
e (usnUecKoe, SMOIMOHATBLHO-TICUXOJOTUYECKOE, COIMaIbHOE Onaromojiyane oOOyJaromuxcsi B KU3HH 0Opa3oBaTelIbHOW OpraHU3alluH,
OLIYIIEHUE IeThbMH 0€30MaCHOCTH U ICUXOJIOTHYECKOro KoMpopTa, THPOPMALMOHHON O€30MacHOCTH.
e [Inanupyemble MeTanpeaMeTHbIE pe3yabTaThl 0cBOeHUsT OOIT
PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe JeiicTBUS
BbInycKHUK HAYYHTCS:
"  CaMOCTOSITENIHO OIpEeAeNATh 1eJd, 33aBaTh MapaMeTphl U KPUTEPUU, IO KOTOPHIM MOKHO OTIPEAEIUTh, UTO LEb TOCTUTHYTA;
"  OIIEHMBAaTh BO3MOXKHbIE MOCIEACTBHS JOCTUKEHHS TOCTABJICHHON 1IeJIU B ACITEIbHOCTH, COOCTBEHHOMN MU3HU U JKU3HHU OKPYKAIOIIUX JIOJCH,
OCHOBBIBASICh HA COOOPAKEHUSX ITUKH U MOPAIIH;
"  CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 33]]a4l B 00Pa30BATEIILHOMN IEATEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;
"  OIIEHMBATh PECYPCHI, B TOM YHCIIE BpeMsl U JpyTrue HeMaTepuaibHble PeCypchl, HEOOXOAUMBIE JIJIsl TOCTUKEHUS TOCTABJICHHON 1IEIH;
* BbIOMpATh MYTh AOCTHXKEHHUS LIEH, TUIAHUPOBATh PEIICHNE TOCTABICHHBIX 33/1a4, ONTUMHU3UPYS MaTepUaIbHble U HeMaTepUallbHbIE 3aTPaThI;
"  Opra"u30BBIBATH A((HEKTHUBHBINA TOUCK PECYpPCOB, HEOOXOMUMBIX JJIsl JOCTHKCHHUSI TIOCTABJICHHOH 1IETH;
"  CONOCTABJIATH NOJYYCHHBINH PE3yIbTaT AEATEILHOCTH C MOCTABICHHON 3apaHee LEebIO.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe 1eCTBUSA
BbINyCKHUK HAYYUTCSH:
" UCKaTh U HaXOJUTh OOOOIICHHBIE CIIOCOOBI PEIICHUS 33]a4, B TOM YHCJIE, OCYIIECTBIISTh Pa3BEPHYTHIA WH(DOPMAIIMOHHBIN MTOUCK U CTABUTH HA

€ro OCHOBE HOBBIC (y4eOHBIC U TIO3HABATEILHBIC) 33/1a4H;



KPUTHYECKH OIICHMBATh M WHTEPIPETUPOBATh HH(GOpPMAIMIO C pPa3HbIX MO3MLMH, pacro3HaBaTb W (UKCHUPOBATH HPOTHBOPEYHS B
MH(POPMAIIMOHHBIX UCTOUHUKAX;

WCIIOJIb30BaTh Pa3jIMYHbIC MOJCIBbHO-CXEMATHUYCCKHE CPEJICTBA JUIsl TPEACTABIICHUS CYIICCTBEHHBIX CBS3CH M OTHONICHWH, a Takke
MIPOTUBOPEYUH, BRIABICHHBIX B HHPOPMAIITMOHHBIX HCTOYHUKAX;

HaxOIUTh U IPUBOJUTH KPUTHUYECKUE APTYMEHTHl B OTHOILUCHWM NCUCTBUH U CYKIECHHUHU JPYroro; CIIOKOWHO U pPa3yMHO OTHOCHUTHCS K
KPUTHYECKUM 3aMEUYaHUSM B OTHOIICHUU COOCTBEHHOTO CYX/IEHUS, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJMTh 32 PaMKH y4eOHOT'O TpeaMeTa U OCYIISCTBIIATH IEICHAIIPABICHHBIN MOMCK BO3MOXHOCTEH JUIsl IIHPOKOrO TEepeHOca CPEACTB U
CIoco0OOB ACHCTBHS;

BBICTPAWBaTh MHIUBUAYAIbHYIO O0pa30BaTEeNbHYIO TPAaCKTOPHUIO, YUUTHIBAas OTPAHUYEHHUS CO CTOPOHBI APYIHMX YYaCTHUKOB U PECYpPCHBIC
OFpaHI/I‘-IeHI/I}I;

MCHATH U YACPKUBATH Pa3HbIC ITO3UIIUHU B IMO03HaBaTeIILHOMN JCATCIIBHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

BbINyCKHHK HAy4YUTCS:

OCYIIECTBIISTH ACTOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTpU 00pa30BaTEIbHON OpraHU3aIliH, TAaK U 3a €
TpeAesiaMu ), MOA0MPATh MAPTHEPOB VIS IETTOBOM KOMMYHHUKAIIMKM UCXOI U3 COOOpaKEHUHN PE3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUYHBIX
CHMIIATHI;

IPU OCYIIECTBICHUH T'PYNIOBONW pabOThl OBITh KaK PYKOBOJHMTEIEM, TaK M WIEHOM KOMAaHIbl B Pa3HBIX POJISIX (TeHEepaTop WAEH, KPUTHK,
WCIIOJTHUTEIb, BHICTYAIOLIUN, SKCIIEPT U T.11.);

KOOPAMHUPOBATH U BBIIOIHATH pabOTy B YCIOBHSIX PETbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

Pa3BEPHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;
pacro3HaBaTh KOH(DIMKTOTEHHBIC CUTYAIlUH U MPEJOTBPAIIATh KOH(PIMKTHI 10 UX aKTUBHOU (pa3bl, BRICTPAUBATh JICTIOBYIO U 00pa30BaTEIbHYIO

KOMMYHHKAIIUIO, n30erast IMYHOCTHBIX OLICHOYHBbIX Cy)KI[CHHﬁ.



IInanupyemsblie npeaMeTHsble pe3yabTaThbl ocBoeHnsa OOII
BbinycKHUK Ha yri1y0JIeCHHOM YPOBHE HAY4YHMTCSI:

pacKpblBaTh Ha MpuUMepax pojib XUMHHU B (JOPMUPOBAHMM COBPEMEHHOM HaydyHOW KAapTHHBI MHUPAa U B IPAKTUYECKOH JIEATEIILHOCTU 4YEIOBEKa,
B3aUMOCBSI3b MEXAY XUMHUEH U IPYTMMHU €CTECTBEHHBIMH HayKaMU;

—MJUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJIEHHUE U 3BOJIIOLMIO OPraHMYECKON XMMUHU KaK HayKU Ha pa3Iu4HbIX HCTOPUYECKUX dTaax €€ pa3BUTHS,

—yCTaHaBIMBaTh NPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX JJIEMEHTOB M INEPUOAMYECKUM H3MEHEHUEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCMHEHUI B COOTBETCTBUU C MTOJIOKEHHMEM XMMUYECKHUX 2JIEMEHTOB B IEPUONYECKON CUCTEME;

—aHAJM3UPOBATh COCTaB, CTPOCHME M CBOICTBA BEIIECTB, NPHUMEHAS IOJOXKEHUS OCHOBHBIX XMMHYECKHX TEOpPHIl: XMMHYECKOI'O CTPOEHUS
OpraHMueckux coeauHeHuid A.M. ByriepoBa, cTpoeHuss aToMa, XMMHUYECKOW CBSA3HM, JJIEKTPOJIMTUYECKOM IUCCOLMALUU KUCIOT M OCHOBAHMIA;
YCTaHABJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBS3U MEK/y CBOMCTBAMH BEIIECTBA U €TI0 COCTABOM U CTPOEHUEM;

—TPUMEHSThH NPaBUJIa CUCTEMAaTHUYECKON MEXIYHApOJIHON HOMEHKIATYphl KaK CPEeACTBA Pa3INUEHUs U UICHTU(UKALMY BEIIECTB IO UX COCTABY U
CTPOEHHUIO;

—COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI HEOPraHMUECKUX U OPraHMYECKHX BEIIECTB KaK HOCHTENed HMH(pOpMAIMM O CTPOCHUHU
BELIECTBA, €r0 CBOICTBAaX U NPUHAJUIEKHOCTHU K ONPEIEIEHHOMY KJIacCy COEIMHEHU;

—0O0BSCHATH IPUPOY U CIIOCOOBI 00Pa30BaHUS XUMUUECKON CBSI3HM: KOBAJICHTHOH (TIOJIIPHOM, HETIOJSPHOM ), HOHHOM, METAINTHYECKON, BOJOPOTHON
— C LEJIBIO OMPENIEICHUs] XUMUYECKOM aKTHBHOCTH BEILIECTB;

—XapaKTepu30BaTh (PU3MUECKUE CBOWCTBA HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB W YCTAHABIMBATH 3aBUCHMOCTb (PM3UYECKUX CBOWCTB
BELIECTB OT THUIIA KPUCTAININYECKON PELLETKH;

—XapaKkTepU30BaTb 3aKOHOMEPHOCTH B HM3MEHEHMM XMMHUYECKHMX CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOJIHBIX COEIWHEHUH, BBICHIMX OKCHIOB M
THJIPOKCUJIOB;

—MPUBOJUTH MPUMEPHI XMMHUUYECKUX pPEaKLHi, paCKphIBAIOIINX XapaKTEpHble XUMHUECKUE CBOMCTBA HEOPraHWYECKUX U OPraHMYECKUX BEILECTB

HU3YUCHHBIX KJIACCOB C LCJIBIO UX I/I,Z[GHTI/I(I)I/IKaI_II/II/I H 00bsicHeHUs 00JIacTH MMPUMCHCHUS



—OnpeaAciIiaTh MCXaHNU3M PCAKIUU B 3aBUCUMOCTH OT YCJIOBI/Iﬁ MNPpOBCACHUA PCAKIIMU U IMPOTHO3UPOBATH BO3MOKHOCTH MPOTCKAHUA XHUMHUYCCKUX
peaKLII/Iﬁ Ha OCHOBE THUIIa XMMHUYECKOU CBSI3U U aKTUBHOCTU PCarcHTOB;

—yCTaHaBIIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIUHEHHUI OT XapakTepa B3aMMHOIO BIIHSIHHS aTOMOB B MOJICKYJax ¢
I[EJIBIO MPOTHO3MPOBAHHMS MIPOTYKTOB PEAKIIUH;

— YCTAaHABJIMBATb 3aBUCHUMOCTH CKOPOCTHU XUMHYECKOU pCakuu U CMCHICHUA XHUMHUUYCCKOI'O PAaBHOBCCHUA OT PA3JIMYHBIX q)aKTOpOB C LOCIbIO
OIMPCACIICHUSA OINITUMAJIbHBIX YCJ'IOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX IMTPOLCCCOB;

—yCTaHABIIMBATh T'CHETHYECCKYIO CBsI3b MEXIY KJIacCaMd HEOPraHHMYECKHMX W OPraHWYeCKHUX BEIICCTB JUIs OOOCHOBAHHUS TPUHIUITHATBHON
BO3MO)KHOCTH IMOJYYEHHsI HCOPTAaHUYIECKUX U OPTraHUYECKHX COCTUHEHUI 3aJaHHOTO COCTaBa U CTPOCHUS;

—noA0upaTh peareHTHl, YCIOBUA M ONPEAEISATh MPOAYKTHl PEaKIMH, MO3BOJSIOUIMX pEaTu30BaTh JIAOOPATOPHBIE M MPOMBINUIEHHBIE CIIOCOOBI
MOJIYYCHU A Ba)KHEUIITNX HCOPTraHNYCCKUX U OPTraHUYCCKUX BCIICCTB,

—ONpE/IeNATh XapaKkTep CPe/ibl B pe3ysibTaTe THAPOJIN3a HEOPTAaHMYECKUX M OPTaHMUYCCKUX BEIECTB M MPUBOJMTH MTPUMEPHI THAPOJIN3a BEIISCTB B
MOBCETHEBHO KM3HU YEIOBEKa, OMOJIOrMIECKUX OOMEHHBIX MPOIIECCAaX U MPOMBIILICHHOCTH;

—[pUBOAUTL MNPHUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B OpUPOAC, MPOHU3BOACTBCHHBLIX IIPOHCCCAX U KUBHCACATCIbHOCTU
OpPraHu3MOB;

—000CHOBBIBATh MPAKTHUECKOE UCTIOIb30BAaHUE HEOPTAaHMYECKUX U OPTAaHUYECKUX BEIIECTB M UX PEAKIUI B TIPOMBIIIIICHHOCTH U OBITY;

—BBITIOJIHATH XUMUYECKUI IKCTIEPUMEHT 110 PACIIO3HABAHUIO U TIOTYUYCHUIO HEOPTAaHUUECKUX M OPTaHMUYECKHUX BEIIECTB, OTHOCSIIUXCS K Pa3InYHbIM
KJlaccaM COEIMHEHUH, B COOTBETCTBUM C TNpPaBWIAMH U TpUeMaMu O€30MacHOM paboThl € XMMHUYECKMMHU BEIIECTBAMH U JaOOpaTOPHBIM
0o0opynoBaHUEM;

—TPOBOJHMTDH PacyeThl HA OCHOBE XUMHUYECKUX (OPMYJI U ypaBHEHUN peaklnii: HaX0KACHNE MOJIEKYISIPHON (hOPMYIIbI OPraHUYECKOTO BEIIECTBA 110
ero IMJIOTHOCTH W MAacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOMAIIMX B €r0 COCTaB, WM 1O MPOIYKTaM CrOpaHUs; PacdyeThl MAacCOBOM J0JU (Macchl)
XMMHYECKOTO COCTMHEHHS] B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEaKIIMHU, €CIIH OJHO W3 BEUIECTB JAHO B U30BITKE

(MMeeT mpUMeECH); pacueThl MaCCOBOI MJIM 0OBEMHOM JI0JIM BBIXO/Ia MPOAYKTA PEAKIMH OT TEOPETHUYECKH BO3MOXHOIO; pacueTsl TeIuioBoro 3¢ dexra



peakIyu; pacyeTbl 0ObEMHBIX OTHOUICHUH T'a30B MPU XMMHUYECKHX PEAKLUAX; pacyeTbl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOAYKTA pEaKluy,
€CITM OIHO M3 BEILIECTB JJaHO B BHJIE PACTBOPA C OIPEICIIEHHONH MacCOBOH /10JIel paCTBOPEHHOT'O BEIIECTBA;

—HCIIOJIb30BaTh METOJABI HAYYHOTO TIO3HAHWS: aHAJIU3, CHHTE3, MOACITHPOBAHNE XMMHYECKHX IMPOIECCOB W SIBICHHW — NPU PEIICHHH Y4eOHO-
MCCIIEIOBATEILCKUX 33/1a4 110 U3YYSHHIO CBOMCTB, CIIOCOOOB MOTYYCHHS U PACTIO3HABaHUS OPTaHHUYECKUX BEIICCTB;

—BJIaJICTh IPaBUIIAMU OE30MIACHOTO OOPAIIEHUS C AKUMH, TOPIOUUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM XUMUU;

—OCYIIECTBIATH MOMCK XUMHUYECKOW HHPOPMALIMH 110 Ha3BaHUAM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM (pOpMYyJiaM BEILECTB;

—KPUTUYECKH OICHUBATh W HHTEPIPETUPOBATh XMMHUYECKYI0 HWH(OPMAIHIO, COACPIKANIYIOCS B COOOMICHHUSX CPEICTB MAacCOBOM WH(OpMaIuH,
pecypcax WHTepHEeTa, HAy4HO-TIOMYJISIPHBIX CTAaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENSIX BBISABICHUS OIIMOOYHBIX
CYXACHHUI U (HOPMUPOBAHHS COOCTBEHHOHN TO3HIINH;

—yCTaHaBIMBAaTh B3aMMOCBSI3M MEXAy (pakTaMu M TeopHel, MPUUYMHOW M CIEICTBHEM IpPU aHaJU3€ NMPOOJIEMHBIX CUTYyallMii U 0OOCHOBAHUHU
MPUHUMAEMBIX PEHICHUN Ha OCHOBE XUMHYECKUX 3HAHUIA,

—TPEACTABIATh IYTH PEHICHUsS TII00ATbHBIX MPOOJIEM, CTOSIIMX TMEpes YeJI0BEYSCTBOM, M TIEPCIICKTHBHBIX HAINIPABICHHN Pa3BUTHS XMMHUYECCKHX
TEXHOJIOTUH, B TOM YHUCIE TEXHOJOTHH COBPEMEHHBIX MaTEepPHaJIOB C PA3IMYHONW (PYHKIIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB CBIPbS,
nepepadoTKU U YTHIIM3AIUH IPOMBIIUIEHHBIX U OBITOBBIX OTXO/I0B.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCH:

—(hOopMyYITHPOBATh 1ENIb UCCIICAOBAHMS, BBIJIBUTATh M MPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3b O XMMHYECKMX CBOWMCTBAX BEUICCTB HA OCHOBE HMX
COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKLINHU, O XapaKTepe U MPOAYKTAaX Pa3IMUHbIX XUMHUECKUX PEaKLUi;

—CaMOCTOSITEJIbHO IJIAHUPOBATh M TPOBOAMTH XMMHUECKHE HSKCHEPUMEHTHI C COONIOJEHHEM MpaBuil Oe30macHOil paboThl C BEIIECTBAMH M
1a00paTOPHBIM 000PYIOBAaHHEM;

—MHTEPIPETUPOBATH TaHHBIE O COCTABE U CTPOCHUH BEIECTB, TIOJIYYCHHBIC C IIOMOIIBIO COBPEMEHHBIX (PU3HKO-XUMHYECKUX METOIOB;

—OIMCBIBATh COCTOSTHUE JJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX MPEICTABICHUI O CTPOCHUH aToMa JJIsi OOBSICHEHUS

PE3YIbTATOB CIICKTPAJILHOI'O aHAJIM3a BCUICCTB,



—XapaKTepH30BaTh POJIb A30TOCOACPIKAIIUX TETEPOIMKINUYSCKUX COSAMHEHUN U HYKJICUMHOBBIX KHUCIOT KaK BOKHEUIINX OMOJOTUYECKH aKTHBHBIX
BCIIIECTB;
—IIPOTHO3UPOBATH BO3MOKHOCTh MTPOTEKAHUS OKUCIIMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIUH, JISKAINX B OCHOBE MPUPOAHBIX U TIPOU3BOJICTBEHHBIX

MIPOIIECCOB.

COJEPKAHUE KYPCA XUMHUHN

IloBTOpEHUE M yriy0JjeHue 3SHAHUH

Atombl, Moisiekynbl, BemecTBa. Ctpoenue aroma. llepmommueckuit 3akoH u Ilepumommnueckas cucrema xuMmudeckux siemeHToB J[. .
MenneneeBa. XuUMHUYECKasi CBS3b. ArperaTHble COCTOSHHUS. PacueTsl 1Mo ypaBHEHHUSM XMMHYECKHX peakuuid. ['a3oBeie 3akonbl. Kiaccuduxanms
XUMHAYECKHX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuu. BaskHeiiue kiiaccyl HeOpraHMyeckux BemecTB. Peakiinu HOHHOTO oOMeHa.
PactBopsi. Kostonasie pactBopsl. ['naponus coneil. KommniekcHble COeTUHEHUS.

OCHOBBI OPraHNYecKOil XUMHHU

[TosiBiIeHME U pa3BUTHE OPraHUYECKON XMMHUH Kak Hayku. [IpenMer oprannueckor XuMun. MecTo U 3Ha4YeHUEe OPraHUYECKON XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK. B3anMOCBs3b HEOPraHNYECKUX U OPIraHUUYECKUX BEILECTB.

XHUMHYECKOE CTPOEHUE KAK MOPAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO X BAJICHTHOCTU. OCHOBHBIE MOJI0KEHHS TEOPUU XUMUYECKOTO
CTPOECHUS OpraHnvecKkux coearHeHui A.M. BytiepoBa. YriaepoaHslil CKeJIeT OpraHudeckoil MoJieKyJibl. KpaTHOCTh XUMUYECKOW CBSI3U. 3aBUCUMOCTD
CBOWCTB BEILIECTB OT XMMHUYECKOTO CTPOEHUs MouieKyll. M3omepus u m3omepsl. [lonarue o ¢pyHkunonanpHO# rpynme. [IpuHimne! knaccuduxanun
OpPTraHUYECKUX COeTMHEHUN. MexIyHapoaHass HOMEHKJIATypa M MPUHLIUITBI 00pa30BaHUs Ha3BaHUN OPTaHUYECKUX COCTUHEHUH.

Knaccudukanus u 0coOEHHOCTH OpPraHWYECKUX peakiuid. PeakinonHble 1eHTphL. [lepBoHayanbHble MOHATHA O THUIIAX M MEXaHU3Max
OpTraHWYECKUX peaKIuid. [ OMOMUTHYECKUH W TETEPOTUTHUYCCKUN pa3pblB KOBAJEHTHONW XHUMHUYECKOH CBs3u. CBOOOMHOPAAMKAILHBIN ¥ WOHHBIN

MexaHu3MbI peakiuu. [lonsTue o Hykiieoduie u AeKTpoduIe.



AnkaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI METAHA. sp3-m6pnnn3aum opbuTtaneii aToMoB yriepoaa. I'omonornyeckuii
psan u obmas ¢opmyna ankaHoB. Cucremarnyeckass HOMEHKJIATypa aJIkaHOB U paauKaioB. M3omepust yriaepogHoro ckenera. @usnueckue CBOHWCTBA
aJIKaHOB. 3aKOHOMEPHOCTH M3MEHEHHUs (U3NYECKUX CBOMCTB. XMMHUYECKHE CBOICTBA aJKaHOB: raJIOTEHUPOBAHUE, NETHJIPUPOBAHUE, TEPMUUYECKOE
pa3ioKeHue, KPEeKUHI KaK CIOCOObI MOJIyYeHHUs BaKHEWIIUX COEIWHEHUN B OpraHMYecKoM cuHTe3e. ['opeHHe ankaHOB KaK OJAMH U3 OCHOBHBIX
UCTOYHHMKOB TeIJla B TPOMBINUIEHHOCTH M ObITy. 30oMepu3amus Kak crnoco® TOJIY4YeHHsT BBICOKOCOPTHOTO OeH3uHa. MeXaHU3M peakiiu
CBOOOJHOpaIUKaIbHOTO 3amenieHus. [lonydenue ankanos. Peakiust Bropiia. Haxoxxaenue B mpupose U NpUMEHEHUE aJKaHOB.

[uxnoankanel. CTpoeHHE  MOJIEKYd — IMKIOoankaHoB. O0mias  dopmyna  muKiIoankaHoB. HomeHkimatypa — mukioankaHoB. M3omepus
LMKJIOAJIKAHOB: YIJIEPOJHOTO CKelleTa, MEXKJIaccoBas, MPOCTpaHCTBEHHas (yuc-mpanc-uzoMepus). Cnennduka CBONCTB IUKIOATKAHOB C MallbIM
pa3MepoM 1ukia. Peakuu npucoeIMHeHs U paJiuKaIbHOTO 3aMEIIECHHUS.

AJnKeHbl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYNbl 3THJICHA. spz-rHGsz[maum opbutaneii aTromMoB yriepoaa.- U -
cBs3u. ['omontornueckuii psa u obmas ¢popmyna ankeHoB. HomeHkmaTypa ankeHoB. MI3oMepus aqKeHOB: YIJIEPOJTHOTO CKEJeTa, MOJ0KEHUsI KpaTHOU
CBSI3M, IPOCTPAHCTBEHHAA (yuc-mpanc-n3omepus), Mexkiacconas. @uznueckrue cBOMCTBa aJKkeHOB. Peakiuu 37meKTpopUIbHOTO MPUCOSTUHEHUS KaK
crnoco0 nmony4yeHus (yHKIMOHAIBHBIX MPOU3BOAHBIX YII€BOAOPOAOB. [IpaBmiio MapkoBHHKOBA, €r0 3IEKTPOHHOE 000CHOBaHME. Peakiuy okuciaeHus
u nonuMepusanuu. [lomudTuaeH Kak KPYMHOTOHHAaXHBIH MPOAYKT XHMHYECKOTO Mpou3BojAcTBa. [IpombllieHHBIe M J1a00paToOpHbIE CIOCOOBI
MOJy4YeHUS alKeHOB. [Ipasuno 3auyesa. IlpuMeHeHNE aTKEHOB.

Anxanuensl. Knaccudukaius ankaleHOB MO B3aMMHOMY PAaCIOJIOKEHHIO KpaTHBIX CBsA3eil B Mousiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS COMNPSDKEHHBIX ankaaueHoB. OOmas ¢opmyna ankanueHoB. HomeHkmatypa u u3omepust ankagueHoB. Pusznyeckue
CBOWCTBA aJIKaJUCHOB. XUMUYECKHE CBOMCTBA QJIKAJMEHOB: pEaKIUH TNPUCOCAMHEHUS (THAPUPOBAHME, TaJOTCHUPOBAHUE), TOPEHUS U
nonumepusanuu. Bknag C.B. JlebeneBa B mongyyeHMEe CHHTETHYECKOro Kaydyka. Bynmkanuszauus kayuyka. Pesauna. MHorooOpasue BUIOB
CUHTETUYECKHUX Kay4yKOB, X CBOMCTBA U MpuMeHeHue. [lonyyenue ankaaueHos.

AJNKMHBL. DJIEKTPOHHOE u MIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI aleTuiIeHa. SP-rudpuan3anus opburanei aTOMOB

yraepona. 'omonoruueckuit psag u obmas ¢opmyna ankuHoB. Homenkiatypa. M3omepusi: yriepoaHOro CKeneTa, MOJOXKEHHsS KpaTHOH CBs3WH,



MexkaccoBasi. Du3ndeckre CBOWCTBA aJKMHOB. XMMHUYECKHE CBOWCTBA aJKMHOB: PEAKLMU NMPHUCOEAWHEHHS KaK Coco0 MOIY4YeHHUs MOJUMEPOB H
APYTrUX TOJE3HBIX NPOAYKTOB. Peakyuu samewjenus. 'opeHHe aleTWICHA KaK MCTOYHHK BBICOKOTEMIIEPATYpHOTO IUIAMEHM IJIi CBAPKU M PE3KH
MetaisioB. [lonydyenue aneTuieHa nUpoIn30M MeTaHa U KapOuAHBIM MeToAoM. [IpuMenenue aneruneHa.

Apensl. Ucmopus omkpwvimus 6enzona. COBpeMeHHbIE TPEJICTaBICHUs 00 3JIEKTPOHHOM M IMPOCTPAaHCTBEHHOM CTpOeHUHU OeH3zona. M3omepus u
HOMEHKJIaTypa TroMoJoroB OeH3ona. Obmas ¢opmyna apeHoB. Puznyeckue cBoOHCTBa OeH301a. XUMUYECKHE CBOMCTBA OCEH30JIa: pEeaKINH
3JIEKTPO(UIBHOTO 3aMeIleHUs] (HUTPOBAaHUE, TaJOTCeHUPOBAaHUE) KaK CIIOCOO MOMYYEeHUS XUMHUYECKHX CPEACTB 3aIlUTHl PacTEHUi; MPUCOCTUHEHHUS
(rumpupoBaHHEe, TaJOTEHUPOBAHNE) KaK JOKA3aTeIbCTBO HEMPEACIbHOTO Xapakrepa OeH3omna. Peakums ropenus. [lonmydaenune 6enzona. Ocobennocmu
Xumudeckux ceoticme monyona. B3aumMHoe BIMSHHE aTOMOB B MoJjeKkyle Tonyona. Opuenmayuonusie 2¢ghexmol 3amecmumenei. [Ipumenenue
rOMOJIOrOB O€H301a.

Cruptel. Knaccugukanus, HOMEHKIarypa cnupToB. [omosnormdyeckuid psng  u oOmas  ¢opMmyna  OpeAeldbHBIX  OJHOATOMHBIX
cnuptoB. M3omepus. dusnueckue CBOMCTBA MpEIENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHas CBs3b MeXAy MOJIEKYJaMH W €€ BIHMSHHUE Ha
¢u3nyueckre CBONCTBAa CHUPTOB. XMMHUYECKHE CBOWCTBA: B3aUMOJICHCTBUE C HATpPUEM KaK CIOCOO YCTAHOBJICHUS HANUYMsI TUIPOKCOTPYIIIBI, C
raJJOreHOBOJIOPOJIaMH KaK CIOCO0 TOJYYEeHHs pAacTBOpUTENEH, BHYTPU- M MEXMOJEKYJsIpHas Aerujaparanus. Peakuuss ropeHus: COUpTHl Kak
toruBo. [lonydyenue staHona: peakuus OpO’KEHHsI TIFOKO3bI, THApaTanys dTuieHa. [IpumMenenne Meranona u sTanona. GU3noI0oruuecKoe JAeicTBre
METaHOJIa U TaHOJa Ha OPTaHW3M YeJIOBeKa. DTUIICHIVIMKOJb U MNIMLEPUH KaK MPEeACTaBUTEIH MpeAeTbHBIX MHOIOATOMHBIX clUpTOB. KauecTBeHHast
peakius Ha MHOTOATOMHBIE CHUPTHI W €€ TNpUMEHEHHe MJii pacro3HaBaHUsS TJIMLEPHUHA B COCTaBe KOCMETHYECKHUX cpencTs. [IpakTuueckoe
IPUMEHEHHE YTUJICHIVIMKOJIS ¥ TIIMLEPUHA.

®enoi. CtpoeHue MosieKyIbl penona. B3aumaoe BiusiHue aTOMOB B MoJieKyJie ¢perona. duznyeckue cBoiicTBa peHona. XuMUYECKHE CBOMCTBA
(peakiuu ¢ HaTpUEM, TUAPOKCHIOM HaTpusi, Opomom). [Tonyuenue penona. [lpumenenue penona.

Anpaeruasl U kertoHbl. Knaccuduxamus anpaernioB U KeToHOB. CTpoeHUe MpeNeNbHbIX ajJbAECTHAOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOoeHHe KapOOHWIbHOM Trpynmbl. ['omonorudyeckuit psa, obmas dopMylia, HOMEHKIATypa M H30MEpHs MpeneibHbIX anbAeruaoB. Ousndeckue

CBOMCTBA MNpEACIbHBIX AJIBJACTHIOB. XHUMHUYECKHE CBOMCTBA NpCACIIbHBIX AJIBJACTUIOB: TUAPUPOBAHUEC; KAYCCTBCHHBLIC PCAKIIMH Ha Kap6OHI/I.HBHYIO



rpynmy (peakius «cepeOpsHOro 3epKaiiay, B3aumoeicTeue ¢ ruapokcuaom meau (I1)) u ux npuMeHneHue 1t 0OHApYKEHUS IPEIETbHBIX allbJETHU/IOB
B IPOMBIIUICHHBIX CTOYHBIX Bojax. [lonydeHue mnpenenabHbIX albJAETUIOB: OKHUCJICHHE CIHUPTOB, TUApaTalus aleTwieHa (peakuus
Kyueposa). TokcnunocTs anbaeruaon. [I[pumenenne popmanbaeruia u aneraabiaernaa. AIIETOH Kak MPEeACTaBUTENb KETOHOB. CTpOeHHE MOJICKYJIbI
arietoHa. OCOOEHHOCTH peakluy OKUCIIEHUs aleToHa. [IpuMeHnenune areToHa.

Kap6onoBeie kucnotel. Kimaccudukamnuss u HOMEHKIAaTypa KapOOHOBBIX KHUCIOT. CTpOeHHE TMpeaeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHILHOU rpynibl. ['oMonorudeckuil psa u oo1mas GopMyna npeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. DU3NUecKre CBONCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA MpPEeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT (pEakluu ¢ MeTa/slaMH, OCHOBHBIMHM OKCHJIaMH, OCHOBAHUSMU M COJISIMH) KakK MOJTBEP)KICHHE CXOACTBAa C HEOPraHUYECKUMU
kucnoramu. Peakuus srepudukanuu U ee  0o0paTUMOCTh. BiusiHue 3amecTuteneii B YIJIEBOJAOPOAHOM paJWKale HAa CHIYy KapOOHOBBIX
kucnoT. OCOOEHHOCTH XMMHYECKHUX CBOWCTB MYPaBBUHOW KHCIOTHIL. [lonmydeHrne mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCJICHHE
QJIKaHOB, AJIKEHOB, TMEPBUYHBIX CIUPTOB, albJAeru0B. BaxkHelimne mnpeacTaBUTea KapOOHOBBIX KHCIOT: MypaBbHHas, YKCyCHas H
OeH3oiiHas. Bricuiue npeneiabHble U HEMpenenbHble KapOOHOBBIE KUCIOThI. Onmuyeckas uzomepus. Acummempuyeckuti amom yenepooa. llpumenenue
KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl 1 xupbl. CTpoeHHEe U HOMEHKJIATypa CIOXHBIX 3(upoB. MexXKiiaccoBasi u3oMepusi ¢ KapOOHOBBIMH KucioTaMu. CriocoObl
MOTYYeHUsT CIOXHBIX 3upoB. O6patumocTh peakiuu dTepudukanun. [[puymMeHeHne CIOXHBIX J(PUPOB B MHIIEBOM U mapdroMepHOH
MPOMBINIIEHHOCTH. JKUphl Kak ClOXHbIe A(GUPbl TIULIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT. PacTuTenbHble W KUBOTHBIE JKHUPBI, UX
cocTtaB. PU3NYECKUE CBOICTBA KUPOB. XUMUYECKHE CBOICTBA >KMPOB: THAPHUPOBAHME, OKUCICHHE. [ MAPOIU3 WM OMBUICHHE >KUPOB KaK CHOCOO
MIPOMBIIIJICHHOTO TOJNyYEHUsI COJIe BBICIIMX KapOOHOBBIX KHCIOT. [IprMeHeHue xupoB. MbUIA Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Motoiue
CBOICTBA MbLIA.

Yrneonpl. Knaccudukarus yrieBos1oB. duznueckue CBOMCTBA u HaXO0XKICHHUE YIJIEBOJIOB B npupoze. I'moko3a KakK
aNbJIeruI0cIUpT. XUMHUECKHUE CBOMCTBA TIIOKO3bI: ayuiuposanue, aiKuiuposanue, CIMpTOBOE U MOJIOYHOKUCIIOE OpokeHHe. DKCIIepUMEHTAIbHbIE

J0Ka3arCiIbCTBa HaAIW4YUA aHBHGFHHHOﬁ U CIIMPTOBBIX TpPyIIl B TJIOKO3C. HonyquHe TJIFOKO3EI. @pykmos’a KakKk usomep cnioKo3bl. Pubosza u



oe3okcupubo3a. Baxueiimue aucaxapuibl (caxaposa, 1aKkmosda, Maibmo3a), UX CTpoeHue U (Gu3ndeckue cBoicTBa. I'maponus caxaposbl, 1aKmo3uvl,
Mmanemo3svl. Kpaxmai u 1eruiroo3a Kak OMoJIornyeckre mojuMepsl. XMMUYECKHe CBOMCTBA KpaxMmaina (TMIpoJin3, KaueCTBeHHasl peakiys ¢ HoJqoM Ha
KpaxMal U ee NpUMEHEHHE I OOHApyXKEeHMs KpaxMala B IPOAYKTaX MHUTaHUsS). XMMHUYECKHE CBOMCTBA IIEJUIIOJO3BI: THAPOJU3, 00pa3oBaHHE
CIIOKHBIX 3¢upoB. [IpuMeHeHne u Ouosornueckas ponb yriaeBogoB. OKUCIEHUE YIIIEBOJOB — MCTOUYHUK SHEPIMM JKUBBIX OpraHu3MoB. [lonstue o0
HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEpE alleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHmyeckix coeAMHeHu. ['eneTrnueckas cBI3b MKy KJIacCaMHU OPraHUYECKUX COEIUHEHHA.

Awmunsbl. [lepBuuHble, BTOpUYHbIE, TPETUUHBIE aMUHBI. Kilaccudukanys aMMHOB 110 TUITY YIJI€BOAOPOAHOIO pajuKajga U YMCIy aMUHOTPYII B
MOJIEKYJIE. DIEKTPOHHOE M IPOCTPAHCTBECHHOE CTPOCHHE IPENEIbHBIX AMHHOB. DH3MYECKHE CBOMCTBA AMHMHOB. AMHUHBI KAaK OPTraHUYECKUE
OCHOBAHUS: peaklUu C BOJOH, KuciaoTaMu. Peakius ropeHus. AHWIMH Kak MPEACTaBUTENb apOMaTH4YeCKMX aMMHOB. CTpoeHue aHuianHa. [IpuunHel
ocialieHus OCHOBHBIX CBOMCTB aHWJIMHA B CPaBHEHHWH C aMHHAMHU MPEAEIbHOTO psiaa. XMMUYECKHE CBOWCTBA aHWIMHA: B3aUMOJCHCTBUE C
KHUCIOTaMM, OpOMHON BOJOH, okucieHue. [lodyyeHne amMHHOB aJKWIMPOBAaHHMEM aMMHaka UM BOCCTAHOBJIEHMEM HUTPONPOU3BOIHBIX
yrieBogopoaoB. Peakuus 3unuHa. [IpiMeHeHne aMuHOB B (papMalleBTHUECKOM MPOMBILUIEHHOCTH. AHUNUH KAK CbIpbe 05l NPOU3B00CMBA AHUIUHOBLIX
kpacumeneiu. Cunmesvl Ha OCHOBE AHUNUHA.

AwmuHokucaotel U Oenku. CoctaB U HOMeHKIaTypa. CTpoeHne aMUHOKHUCIOT. [[OMOJIOrHuecKuil psj MpeaesibHbIX aMHHOKHUCIOT. M30Mmepus
npeoenvHulx amunoxkuciom. PU3N4ecKue CBOUCTBA MPeAEIbHBIX AMUHOKHCIOT. AMUHOKHCIIOTHI KaKk aM(oTepHble opranndeckue coequHenus. CUHTe3
nentujos. [lentuanas  cBA3b. buonorndeckoe  3HaueHHe o-aMUHOKHCIOT. OONacTH  NPUMEHEHUs  aMHHOKHUCIOT. benku kak  mpupopaHble
ononomumepsl. CoctaB U cTpoeHue 6enkoB. OcHosHble amMuHoKucI0mel, 0bpaszyiowue denrky. XUMUUECKHE CBOUCTBA OEIIKOB: THIPOJIN3, IeHATypaLus,
KayecTBEHHbIE (LIBETHBIC) peakuuu Ha Oenku. [IpeBpamienust OenkoB MU B opranusme. buonornueckue GyHKuUn OEIKOB. Jocmuosicenus 6 uzyvyeHuu
cmpoeHus u cunmesa 6enKos.

Azomcooeporcawue cemepoyuxiuyeckue coeounenus. [luppon u nupuoun: 31eKmpoHHoe cmpoenue, apoMamuyeckull xapakmep, pasiuiue 6
nposeneHuu OCHOGHbIX ceoticms. Hykneunosvie xuciomoei: cocmagé u cmpoenue. Cmpoenue nykneomuoos. Cocmag Hykneunosvix kuciom ([[HK,

PHK). Ponb HyK1€UHOBbIX KUCIOM 8 JHCUHEOEeSMeNbHOCU OP2AHUIMOE.



BricokoMonekynsipabie coenrHeHusi. OCHOBHBIE TMOHSTUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
crenenp nonuMepu3anuu. Kimaccudukanust monuMepoB. OCHOBHBIE — CMOCOOBI  MONYYEHHS]  BBICOKOMOJICKYJSIPHBIX — COCIMHEHUN:  peaKinu
MOJIMMEPHU3allMd W NOJHUKOHAEHcauuu. CTpOEHHEe W CTPYKTypa  IOJMMEPOB. 3aBUCUMOCTh  CBOMCTB  MOJMMEPOB  OT  CTPOEHUSA
MoJieKy1. TepMoIuIacTUYHble U TEPMOPEAKTUBHBIE MOIUMEPHL. [Iposodawue opeanuveckue nonumepwsl. Komnosumnvie mamepuansi. [lepcnexmuguol
UCNONBL306aAHUSL KOMNO3umublx mamepuanos. Kiaccudukanus BosokoH. CHHTeTHYECKHE BOJOKHA. [lonmadupHble M MoMuMaMHIHBIE BOJOKHA, HMX
cTpoeHue, cBoiicTBa. [IpakTHueckoe UCHoab30BaHue BOJNOKOH. Cunmemuyeckue nieHKU: u3onayus 07 npo8ooos, MemMopanvl O/ OnpecHeHus 600bl,
3auummusle NIAeHKU OJis A8MOMoOuUel, NIacmelpuy, Xupypeuueckue nogsasku. Hosvie mexnonoeuu oanvheiiueco coeepuieHCmeo8anus NOIUMEPHBIX
Mamepuanos.

Teoperuvyeckue OCHOBbI XUMHMHU

Crpoenue BemectBa. CoBpeMEHHass MoJelb CTpOeHus aroma. Jlyanusm anekTtpoHa. Keanmosvie uucna. PacupeneneHue 3JI€KTPOHOB 110
SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHM C MPHUHIIMIIOM HaWMEHBbUIEH 3Hepruu, npaBuioM XyHaa u npuHiunom llaymnu. OcoOeHHOCTH CTpOEHHUS
IHEPreTUYEeCKUX YpOBHEW aroMoB d-35ieMEHTOB. DieKTpoHHass KoH(purypamus aroma. Kimaccubpukanuss XUMHYECKHX 3JeMeHTOB (s-, p-, d-
aneMeHThl). OCHOBHOE U  BO30YXKICHHBIE COCTOSIHHS aTOMOB. BaneHTHbIe dyeKTpoHbL [lepuonnueckas cucTteMa XHMHYECKHUX DIIEMEHTOB
J.U. Menneneesa. Pusnueckuii cmeici Ilepuonnueckoro 3akona .M. Menneneesa. [IpudnHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JJIEMEHTOB U
WX COCIUHEHUN MO MepuoJaM W rpynnaM. MupoBo33peHueckoe M HaydyHoe 3HaueHue [lepuommueckoro 3akona JI.M. Menneneesa. /lpocrosbl
U Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX INEMEHMOB.

DNEKTpOHHAs MPHUPOJIa XUMHUUYECKON CBSI3U. DIEKTPOOTPHUIIATENFHOCTE. KOBaNeHTHAsT CBs3b, €€ Pa3HOBUIHOCTH U MEXaHHM3MBI 00pa30BaHUS
(0OMeHHBIN U TOHOPHO-aKLEeNTOPHBIH). loHHas cBs3b. MeTanmnudeckas cBsi3b. BogopoaHas cBsi3b. MeocmonekynsapHvle 63aumMo0eticmeusl.

Kpucrannuueckue u amop¢HBbIe BelecTBa. THUIIBI KPUCTAJIUTMYECKUX  PEIIETOK (aTromHas, MOJIEKYJISIpHAS, MOHHas,
MeTaJlIn4eckasi). 3aBUCUMOCTh  (PU3MYECKMX  CBOMCTB  BelleCTBAa OT  TUNA  KpUCTAIUIMYECKOM  pemieTkd. [IpuumHbl  MHOrooOpasus

BeniecTB. CoBpeMEeHHbIE MTPEICTABICHHS O CTPOCHUH TBEPADBIX, KHUAKUX U Ta3000pa3HbIX BEUIECTB. JKuoKue Kpucmaniioi.



XvMUYecKue peakiuu. [ OMOreHHbIe W TeTeporeHHble peakiuu. CKOpOCTh PEeakIuy, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPUPOIBI
pearupyomux BeIIeCTB, KOHIICHTPAIIMM pPEarupyrolInX BEIIeCTB, TemmepaTypsl (mpasmwio Baut-I'odda), muiomanyu peakimoHHON MOBEPXHOCTH,
HAJIMYUsl KaTalau3aTtopa. DHEPTrus aKTUBaAlUMU. Akmueuposanusi Komnaexc. Karanmuzatopel W KaTanus. Ponb KkaTanu3atopoB B MNpPUPOAE U
MIPOMBIILIIIEHHOM MPOU3BOJICTBE.

Ilonamue 06 sumanvnuu u s3umponuu. Jnepeus Iubodca. 3akon I'ecca u cnenctBust u3 Hero. TeruoBele 3()(EKTHI XUMHUYECKUX
peakuumii. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakinuii. XuMuiyeckoe paBHoBecue. CMeleHne XMMHUYECKOTO0 PABHOBECHS MO JCHCTBUEM
pa3IMYHBIX (PAKTOPOB: KOHLEHTPALMKW pEareHTOB WM NPOAYKTOB peakluu, HaBJI€HUs, TeMieparypbl. Ponb cMemieHuss paBHOBecHs B
TEXHOJIOTHYECKUX MPOLECCaX.

Hucniepcusie cucreMbl. Kotouousie cucmemul. VIcTHHHBIE pacTBOpHL. PacTBopenue kak (pusnko-xumudeckuit npouecc. CriocoObl BEIpaXKEeHUs
KOHLIEHTPALUU PaCTBOPOB: MAacCOBasl 10JI1 PACTBOPEHHOTO BELIECTBA, MOJIAPHAS U MONANbHAA KOHYyenmpayuu. Tump pacmeopa u mumposaHue.

Peaknum B pacTBOpax 3JeKTpoJUTOB. KaueCTBEHHbIE peakIMU Ha HOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aMMOJEWUCTBHUS B
pactBopax. AMdorepHOCTh. HMonHoe npoussedenue 600vi. Booopoousiii nokazamenv (pH) pacmeopa. I'mnponus coseil. 3HaueHWe THUIPOJIM3a B
OHMoIorMYecKknX 0OMEHHBIX Tporieccax. [[puMeHeHne rupor3a B MPOMBIILIEHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU B IIPUPOJIE, IPOU3BOACTBEHHBIX IPOLIECCAX U KUZHEACATEIIBHOCTH OPraHu3MOoB. OKucaumenbHo-
80CCMAHOBUMENbHBIL NOmMeHyuan cpeowvl. uaepamma Ilyp6s. TloBenenrne BEMIECTB B Cpelax ¢ pa3HbIM 3HaueHueM pH. MeTompl 3JI€KTPOHHOTO
U 91eKMPOHHO-UOHHO20 OanaHca. ['aTbBaHMUECKUI dJeMeHT. XUMUYECKHE UCTOYHHUKU TOKa. Cmanoapmmuwiii 6000p0oOHbIl 91eKmpoo. Cmanoapmubwlil
INEKMPOOHLIL  NOMeHyuan cucmemvl. Pao  cmanoapmmuvix  21eKmpooHblx  nomenyuanos. Hanpaenenue — oxuciumenbHO-60CCMAHOBUMENbHBIX
peakyuii. DNEKTPOJIU3 PACTBOPOB U paciiaBoB cojie. [IpakTuueckoe MmpuMeHEHHE 3JIEKTPOdu3a IS MOJTYYEHHUs IIEIOYHBIX, MIET0YHO3EMEbHbBIX
METAJIJIOB U aTtoMuHUsA. Koppo3us MeTauioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIIOB OT KOPPO3UH.

OCHOBBI HEOPTraHUYECKOH XMMUU



O6mas xapaktepuctuka 31eMeHToB [A—IlIA-rpynmn. Oxcunbl 1 mepoKcUabl HaTpus U Kanusi. Pacno3HaBanue kaTHoHOB HaTpus U Kanus. Conu
HaATpusl, Kajus, KaJblUs M MarHus, WX 3HAUEHUE B NPHUPOJE U KU3HU 4YelloBeKa. Kecmkocmb 600bl U cnocobwl ee ycmpaueHus. Komniexchoie
COeOUHeHUs AIOMUHUA. AloMocunuKkamaoi.

Metammer  IB-VIIB-rpynn  (Mens, 1wmHK, Xxpom, wMapranei). OcoOeHHOCTH cTpoeHHs aTomoB. OOmme GQu3nyeckue W XUMHYECKHE
cBoiicTBa. [lonyuenne wu mnpumeHenue. OKCUIbl M THAPOKCHABI 3ITHX METaUIOB, 3aBUCHUMOCTb HX CBOMCTB OT CTENEHU OKHUCICHHUS
aneMeHTa. Baxuelmue conu. OKUCINTENBHBIE CBOMCTBA COJIEH XpOMa M Maprasiia B BbICIIEH CTENIEHU OKUCIEHUS. KomnaekcHvle coeounenus xpoma.

OO6mas xapaktepuctuka 37JeMeHTOB [VA-rpynmel. CBOMCTBa, TOJNy4eHHE M TNpUMEHEHHe yrisa. CHHTe3-Ta3 Kak OCHOBA COBPEMEHHOM
MPOMBIIIJICHHOCTH. AKTUBUPOBAaHHBIM ~ yroib  Kak  ajacopOeHT. Hanocmpykmypwi. Muposvie ~ docmuoicenuss 6 obnacmu — CO30aHUsl
Hanomamepuanos. INeKmpoHHOe CmpoeHue MoeKyavl yeapHozo 2asa. l[lonyuenue u npumenenue yeapno2o 2aza. buonorndeckoe JeiCTBUE yrapHOTO
raza. KapOuap! kanbiyst, amoMuHus U xkene3a. KapOonatsl u runpokapOoHatel. Kpyeosopom yenepooa 6 swcusoil u Hexcugou npupode. KauecTBeHHas
peakmus Ha KapOoHaT-noH. du3nyeckue U XuMudeckue cBoiicTBa kpemMHus. Critanbl u canuabl. Oxenn kpemuus (IV). KpemHueBbie KUCIOTH U UX
cosi. CWJIMKaTHbIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI.

OOmast xapakrepucTuka »3jeMeHToB VA-rpynnbl. Hutpunsl. KauecTBeHHass peakuuss Ha HMOH aMMOHHUA. A30THas KHCIOTa Kak
okuciurenb. HuTparel, ux ¢pu3nueckue u XUMUYECKUE CBOMCTBA, MpruMeHeHne. CBONCTBa, monydeHne u npumerenne pocpopa. dochun. dochopHbie
u moymdocopHbie KUCTOTH. bruonoruyeckas posb pocdatos.

OO6mas xapaktepucTuka 3aeMeHTOB VIA-rpymmsl. OcoOble CBOWCTBa KOHIEHTPUPOBAHHOM CEpHOM KHUCIOTHIL. KadecTBeHHBIE peaknuu Ha
cynbpu-, CyabpuT-, 1 CyabpaT-uOHBHI.

OO6mas xapakrepucTtuka 31eMeHToB VIIA-rpynmnsl. OcoOeHHOCTH XUMHUK GTOpa. ["anoreHoBoAOpOAB! U UX ModydeHue. ['aroreHoBo1opoiHbIe
KHCIIOTBI M MX coiu. KauecTBeHHBbIE peakluu Ha rajioreHua-uoHsl. Kuciopoaconepxaiune coenuHeHus Xxjopa. [[puMeHeHue rajaoreHoB U HX
BaXKHEUIINX COCTUHEHUN.

Brazopoonvie eazwvi. [Ipumenenue 61a20po0HbIX 2A308.

3aKOHOM€pHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICIUX OKCUIAOB U THAPOKCUIOB.



Wnentudukanus HeOPraHn4eCKUx BEIECTB U HOHOB.

XuMHuS U )KU3Hb

Hayunble meronbl mo3HaHust B xuMmud. Mcrounukn xumuueckod mHpopmauuu. Ilouck mHbopmanuu 1o Ha3BaHHUAM, HICHTU(UKATOpaM,
CTPYKTYpHbIM (popMysiaMm. XUMUYECKUN aHAIU3, CHHTE3, MOJEIMPOBAHUE XUMHYECKUX IPOLECCOB U SBIEHUH KaK METOJbl HAay4yHOIo
no3HaHus. Mamemamuyeckoe MOOeIUposanue npoCmMpancmeeHHO20 CMPOeHUs. MONeKYl opeanudeckux eeujecms. Cospemennvle usuKo-xumuiecKue
Memoobl YCMAHOBNIEeHUsI COCIABA U CHMPYKMYPbl 6EUeCms.

Xumuss u 3710poBbe. JlekapcTBa, (QEepMEHThI, BUTAMHMHBI, TOPMOHBI, MHHEpajibHble BOABL. [IpoOsieMbl, CBA3aHHBIE C IHPUMEHEHHEM
JIEKapCTBEHHbIX  IpenapaToB. Bpeauele  npuBblUKM M (AKTOphl,  paspyllaroliyie  370poBbe  (KypeHHe, YHNOTpeOJeHHe  ajKoroJs,
Hapkomanus). ParmonansHoe nutanue. [lumessie qo6aBku. OCHOBBI MTUIIEBON XUMUHU.

Xumus B Meauuune. Pa3paboTka nexapcTB. XUMHUYECKHE CEHCOPBI.

XuMus B TIOBCEAHEBHOW KU3HU. Morolmue W 4YHUCTAIIME CpeAcTBa. PenemnenTsl, WHCEKTUIMABL. CpeACcTBa JIMYHOM TUTHUEHBl H
kocMmeTuku. [IpaBuia 6e3onacHoil paboThI ¢ €AKMMHU, TOPIOYMMH U TOKCUYHBIMU BEIECTBAMM, CPEACTBAMU ObITOBON XMMUHU.

XUMHS U CeNIbCKOE X03s11cTBO. MUHEpalibHbIe U oprannyeckue ynoopenus. CpeacTBa 3aluThl pacTeHU.

XumHusi B TNpoMbIIUIeHHOCTH. O0IIMEe TNpeACTaBICHUs O MPOMBIIUICHHBIX CHoco0ax TMOJNydyeHUs] XUMHUYECKHMX BEHIeCTB (HAa mpuMepe
IIPOU3BOJICTBA aMMHUaKa, CepHON KUCIoTh). [IpomblinienHas opranndeckas xumust. Celpbe 7151 OpraHMuecKoi MpoMbluIeHHOCTH. [Ipo0iema oTxo10B
1 1o0ouHBIX MpoJyKTOB. Hambonee KpynmHOTOHHAXKHBIE NMPOM3BOJACTBA OPraHUYECKUX cOeAMHEHMH. UepHas u nBeTHas Mertamunyprus. CTekino u
CWJIMKaTHAsl IPOMBIIIIJIEHHOCTb.

Xumusi W oHepreruka. [Ipupoanble MCTOYHUKM — yriaeBogoponoB. Ilpupomnblii W momyTHBIH He(QTSHOW ra3pl, HX COCTaB H
ucnonb3oBanue. CoctaB Heptu u ee mnepepadorka. Heprempomyktel. OxkTanoBoe umcino OeHszuHa. OXpaHa OKpyXarolled cpeiasl IpH
HedTenepepabOTKe U TPAHCIIOPTUPOBKE HEPTENPOAYKTOB. AIBTEPHATUBHBIC HICTOUHUKU SHEPTUH.

Xumus B ctpoutenscTBe. Llement. beron. [Tog0op onTUMaNbHBIX CTPOUTEIBHBIX MAaTEPHATIOB B TPAKTHUECKON JIEATETLHOCTH YEJIOBEKA.



XUMUS ¥ 9KOJIOTHsI. XUMUYECKOE 3arpsS3HEHHE OKpYKaroIel cpeabl u ero nocieactsusi. Oxpana runpocdepsl, MO4YBbl, aTMOCQEPHI, (hIOPBI U
(ayHBI OT XHUMHYECKOTO 3arps3HCHHUS.

Tunsl pacyeTHbIX 3a1a4:

HaxoxneHue MonekynsapHOil popMysibl OpraHMueCKOro BEIIeCTBA MO €ro MIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIMX B €r0 COCTAaB,
WJIH 110 TIPOTYKTaM CTOPaHHUS.

Pacuetsl MmaccoBo#t 101 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

PacueTsr Mmacchl (00beMa, KOTUYECTBA BEIIECTBA) TPOYKTOB PEAKIIUH, €CITH OJTHO M3 BEIIECTB JJAHO B M30BITKE (MMEET IPUMECH ).

Pacuersl MmaccoBoil uim 00BEMHON JOIM BBIXO/1A MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.

PacueTsl 00BeMHBIX OTHOIIIEHUH Ta30B MPH XUMUUECKHUX PEAKITHSIX.

Pacuersr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIIH OJHO U3 BEIIECTB JaHO B BUJIE PaCTBOPA C ONpeAeIEHHON MacCOBOM
J0JIEi paCTBOPEHHOTO BEILIECTBA.

IIpumepHBIe TEMBI IPAKTHYECKUX PA00T (HAa BHIOOP y4uHuTeIs):

KauecTBeHHOE ompesienieHne yriiepo/ia, BOJOPOIa U XJI0pa B OPTaHUYECKUX BEIIECTBAX.

KoncTpynpoBanue mapocTep:KHEBbIX MOIETICH MOJIEKYJl OPraHUYECKUX BEIIECTB.

Pacno3naBanue miactMacc v BOJIOKOH.

[TomyyeHne UCKyCCTBEHHOTO IIIENKA.

Pemenne skciepuMeHTABHBIX 33/1a4 HA TIOJy4YE€HUE OPTaHUYECKUX BEIECTB.

Pemenue skciepuMeHTABHBIX 33/1a4 HA PACIIO3HABAHNE OPTAHMYECKUX BEIIECTB.

Nnentndukanys HEOPraHMIEeCKNUX COSAMHEHUH.

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.

Pemenue skcniepuMeHTaNIbHBIX 33724 110 TeMe «MeTasuib».



Pemenue skcnepuMeHTaNbHbIX 3a1a4 10 TeMe «Hemeraiutby.

Pemienne skcnepuMeHTANbHBIX 337a4 110 TeMe « eHeThyecKast CBsI3b MEX/1y KJIacCaMU HEOPraHUYECKUX COCAMHEHUN».
Pelienune skcnepuMeHTANIbHBIX 3a7a4 M0 TeMe «['eHeTuYecKas CBsI3b MEXAY KJIaCCaMH OPraHUYECKUX COETUHEHUIN.
[Tonydenue 3TuIEHa U U3yUYEHHUE €r0 CBOMCTB.

[TonyuyeHune yKCyCHOM KUCIOTHI U U3YYECHHUE €€ CBOWCTB.

I'maponus xupos.

N3roToBieHne Mbljia pyqYHON pabOTHI.

XUMUSI KOCMETHYECKUX CPEJICTB.

HccnenoBanue CBOMCTB OCIKOB.

OCHOBBI IMUIIIEBOI XUMUU.

HccnenoBanye NUIIEBLIX 100OABOK.

CBolicTBa OTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XHUMHYECKHE CBOMCTBA aJIbJICTHIO0B.

Cunre3 cnoxxHOTo 3dupa.

I'maponus yrieBoaos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHbIE peakiiuu Ha HEOPraHUYECKUE BEILIECTBA U UOHBI.

HccnenoBanue BIUSHUS Pa3INYHbIX ()AKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHH.

OmnpeneneHne KOHIEHTPAILIMH pacTBOpa aCKOPOWHOBOM KUCIOTHI METOJIOM THTPOBAHUSI.



TemaTn4yeckoe nuiannposanue xumus 10 kaacc.

3 yaca B Heaearo. Becero 102 yaca.

JlaTa

HaunMeHoBaHMe TeMbI

\ Buj 1esiTeJIbHOCTH YYeHHKA

Tema 1 IloBTopenue u yriayosaenue 3Hanmnii 18 yacon

ATOMBI, MOJIEKYJTbI, BELIECTBA.

OOBACHATH  TOJOXKEHUS  aTOMHOMOJEKyJsipHoro  ydenus.  OmepupoBath
HNOHATHAMH «XUMHYECKHH DJIEMEHT», «aTOM», «MOJEKYJa», «BEIIECTBOY,
«puznyeckoe Teno». OOBACHATh 3HAUCHHE XUMHUYECKOH (hopMyIIbl BeliecTBa Kak
BBIDOKCHHE  KA4eCTBEHHOTO M KOJMYECTBEHHOTO  COCTaBa  BEIECTBA.
PaccuuThiBaTh MaccoBblE M MOJBHBIE JIOJIM DJIEMEHTOB B XUMHYECKOM
coenuHeHnu. Onpenenars (GOpPMyJIbl COSIMHEHWH IO HM3BECTHBIM MAacCOBBIM,
MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Crtpoenue aToma.

N3o0paxaTs 371EKTPOHHBIE KOH(GUTYpPAIMA aTOMOB M MOHOB T'paUUYECKH B BHJIC
AJIEKTPOHHOW  (HOpMyJbl, yKa3blBaTh BAaJCHTHBIE AJIEKTPOHBL. CpaBHHMBATH
QJIEKTPOHBI, HAXOJIIMECS] Ha pa3HBIX YPOBHAX, 1O QoOpMe, DSHEPTHH.
XapaKTemeBaTL BaJICHTHBIC BO3MOKHOCTHU ATOMOB XUMHUYECCKUX 3JICMCHTOB.

[Tepuoanueckuii 3aKOH U
Hepnonnqecxaﬂ cucreMa XHMMHUYCCKUX
anemenToB JI. . Menneneena.

XapakrepuzoBaTh llepmoamdeckyro cucremy XxuMuueckux siaementoB JI. M.
MenpaeneeBa kak rpaduueckoe oToOpaxkenue Ilepmomuyeckoro 3akoHa.
[Ipencka3piBaTh CBOMCTBA 3aJaHHOIO JIEMEHTA M €ro COCIUHEHUN, OCHOBBIBASICH
Ha HepI/IOI[I/I‘IeCKOM 3aKOHE U U3BECTHBIX CBOMCTBAX MMPOCTBIX BCHICCTB MCTAJIJIOB
u HemeTauioB. OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOICTB 3JE€MEHTOB,
MPOCThIX BCHICCTB, BBICHINX OKCHAOB W TUAPOKCHUIAOB B TpYIIAX MU IICpHUOAAX
[lepuonuueckoit cucrtemsl. I[IporHo3upoBaTh CTpO€HHE aToMa W CBOMCTBA
XUMHUYECCKUX JJICMCHTOB U O6pa30BaHHBIX nMu COGI[I/IHGHI/Iﬁ, ornupadcCb Ha HX
nojnoxxenue B llepmoamdeckoid  cucrteme.  XapakTepuU30BaTh  3HAUYCHUE
Ilepuoanueckoro 3akoHa.

XUMH4YecKast CBAI3b.

KonkpernsnpoBarh TMOHATHE «XUMHYecKas CBs3b». O000maTh MOHATHSA
«KOBAJICHTHAsl HETIOJIAPHAs CBS3b», «KOBAJECHTHAs MOJSPHAs CBSA3bY, «MOHHAs
CBSI3b», «BOJIOPOJHAS CBA3bY, «METAJUINYECKas CBA3b». KinaccupuuupoBars THITEI
XUMHAYECKOM CBSI3M M OOBSACHATh WX MexaHu3Mbl. IlpeackaspiBaTh THII
XMMHYECKON CBSI3W, 3Has (GOpMyly WiIH (HU3NUECKHE CBOMCTBA BEIECTBA.
OOBSACHIATh MEXaHU3MbI 00pPa30BaHUSI KOBAJICHTHOM CBSI3H.

ArperaTHbl€ COCTOSTHUSI.

IIporHO3UpoOBaTh CBOWCTBA BELIECTBA, HCXOAd W3 THUIA KPUCTAJUIMYECKOU




peuietku. OnpenensTh TUI KPUCTAUIMYECKONW PElIeTKH, OMUPasiCh Ha U3BECTHBIE
¢u3nvecKre CBOMCTBA BENIECTBA.

6 Pacuetsl mo ypaBHeHHsAM Xxumuueckux | OCymIecTBIATh pacueTsl 1O  (GopMyslaM M ypaBHEHMSIM  peakUuid C
peakuui. HCIIOJIb30BAHUEM OCHOBHOI'O 3aKOHA XMMHUYECKON crexuomerpuu. Mcnosnb3oBaTh
JITOPUTMBI IPU PELICHUH 33/1a4.

7 ["a30BbIE 3aKOHBI. OcCyIiecTBIATh pacyeThl, UCIONIb3YS ra30BbIe 3aKOHBI. VICIONIb30BaTh alrOpPUTMBI
IIPU PELICHUH 33a4.

8 Knaccuukanus XuMu4ecKkux peakiuid. | XapakTepu3oBaTh NpPU3HAKM  XUMUYeckux peakuuil. Kmaccuduuuposats
XMMUYECKHE PEAKLIUU 110 pa3IMYHbIM IPU3HAKaM CPaBHEHHS.

9 OKHUCIUTENBHO - BOCCTAHOBUTENbHBIE | XapaKTepPU30BaTh OKUCIUTEIHHO - BOCCTAHOBUTEIIbHBIE PEAKIIMH KaK MPOIECCHI,

PEaKIMH. IIPU KOTOPBIX M3MEHSIOTCS CTENEHU OKUCIIEHUs aToMOB. COCTaBIATh ypaBHEHHUS
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOIIBIO METO/Ia AJIEKTPOHHOTO
Oananca. HaGmogaTte ¥ ONuChIBATE XUMHUYECKUE PEAKIIMU C TIOMOIIBIO POJHOIO
A3bIKa W s3bIKA XMMHUH. JlenaTh BBIBOABI 1O pe3yjbTaTaM MpPOBEIECHHBIX
XMMUYECKHX onbIToB. COOII0AATh IPaBUiIa TEXHUKU 0€30MaCHOCTH.
10 Baxuelimme kiaccsl Heopranumdeckux | KimaccuduuupoBaTh HeopraHMyeckue BeLIeCTBa II0  Pa3sHbBIM  IIPU3HAKaM.
BEIIIECTB. OnuchIBaTh reHETUYECKHE CBA3HM MEXAY U3yUYEeHHBIMH KJaccaMH HEOPraHMYECKUX
BEIIECTB.
11 Peakuuu HMOHHOTO oOMeHa | XapaKTepH30BaTh YCIOBHs MPOTEKAHUS PEAKIMi B PacTBOpaxX 3JEKTPOIUTOB JI0
(JTabopartopHslii onbIT 1). KOHIIA.

12 PacTtBopbI. O6oOmarb  MOHATUS ~ «PACTBOPBD»Y,  «PACTBOPUMOCTBY,  «KOHIICHTpALUs
pacTtBopoBy. OnepupoBaTh KOJIWYECTBEHHBIMU XapaKTEPUCTUKAMH COJAEPKaHUS
pactBopeHHOro BemecTBa. OmMChIBaTH  MPOLECCHI, MPOUCXOAAIINE  IPH
pacTBOpEHUM BEIIECTB B BoJe. Pemarh pacueTHble 3a7auyd C NPUMEHEHUEM
MOHATUN  «PACTBOPUMOCTBY»,  «KOHIEHTpAIMsi pacTBOpoB». Vcmosiabp3oBath
JITOPUTMBI IPU PELICHUH 33/1a4.

13 Komnouansie pactBops! (JlaGopaTtopHsblif | XapakTepu3oBaTh KOJJIOWAHbIE pacTBOpbl. OOO0OIIATh MOHATHS: «KOJIJIOWIHBIHA

OTIBIT 2).

pacTBOP», «BOJbY», «TEIb», KTYMaH», «3MYJIbCUN», «CYCIICH3UN», «KOATYISALUI»,
«CeIMMEHTALUA», «CUHEepe3ucy». IlonumaTe OTiaM4KMe KOJUIOMIHBIX PacTBOPOB OT
UCTUHHBIX. [lOHMMAaTh CyIIHOCTH IPOLIECCOB KOATYJISIIUUM M CHHEPE3HCA.
HccnenoBaTh CBOMCTBAa M3ydaeMbIX BemlecTB. Habmogarh JeMOHCTpUpyEeMble U
CaMOCTOSITEJILHO IPOBOJUMBIE ONbITHl. Habmrogare M onuchIBaTE XMMUYECKHE
peakuuu C IIOMOIIbI0 POJHOTO SI3bIKA M s3blKa XMMMH. [lenars BBIBOIBI 110




pe3yabTaTaM MPOBEACHHBIX XUMHUYECKUX OMBITOB. COOMIOAAaTh MPaBHUia TEXHUKH
0€30I1aCHOCTH.

14 IMuaponus comneii (JlabopaTopublii onbIT | XapakTepU30BaTh THAPOIN3 KaKk OOMEHHOE B3aMMOJICHCTBHE BEIIECTB C BOJOM.
3). [Ipencka3piBaTh peakiHio CpeAbl BOAHBIX pacTBOpoB coseld. Habmomate
JEMOHCTPUpPYEMbIE U CaMOCTOSITEILHO MpPOBOAMMBIE ONBITH. Habmogats u
OIUCHIBATh XUMHUYECKUE PEAKIIMU C MOMOILIBIO POJHOTO SI3bIKA U SI3bIKA XUMHH.
JlenaThb BBIBOJBI 110 pe3yIbTaTaM MPOBEACHHBIX XMMHUUECKHUX OnbITOB. CoOM0AaTh
IpaBUJIa TEXHUKU OE€30MaCHOCTH.
15 KommekcHbie coequHenus | KnaccuumnupoBaTh M Ha3plBaTh KOMIUIEKCHbIE coeAuHeHus. MccienoBaTh
(JTaGopaTopHbIii onBIT 4). CBOWCTBAa  HW3y4aeMbIX  BemlecTB.  HaOmiomaTh  JE€MOHCTpUpyeMble U
CaMOCTOSITENIbHO MPOBOJMMBIE OMNBITHL. HaOmtogaTh M ONUCHIBATH XWMHUYECKHE
peaKkMyu C TMOMOINBIO POJHOTO S3bIKA M sI3bIKa XWMHUH. JlenaTb BBIBOABI 10
pe3ynbTaTaM MPOBEICHHBIX XMMHUYECKUX OMbITOB. CoOMI0AaTh MpaBuia TEXHUKU
0€30MaCHOCTH.
[IpakTnueckas paboTta No 1. | IIpoBoaMTh, HAOIIOAATH U OMUCHIBATH XUMHUECKUN DKCIIEPUMEHT TI0 BBISBICHUIO
16 PeakiimoHHast crocoOHOCTh BEIECTB B | PEAKIIMOHHONW CHOCOOHOCTH BEIECTB B pacTBope. HalmiomaTh M ONMUCHIBATH
pacTBopax. CaMOCTOSITENIbHO TPOBOJUMBIE OIBITHI C TOMOIIBIO POJHOTO S3bIKA M SI3bIKA
xuMud. CoOIro1aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH.
17 Oo6oOmaromee mnoTopeHue 1o TeMe | CocTaBisaTh oOoOMmaromue cxeMbl. OCyIIECTBISTh MO3HABATEIBHYIO PehICKCHIO
«OCHOBBI XUMUM. B OTHOIIEGHHH COOCTBEHHBIX IOCTIIKEHHHM B IpoOLECCe pelIeHHs Y4EeOHBIX U
M03HABATENIbHBIX 3a/1a4.
18 Kontponbaas pabora Ne 1 mo Teme | OCymecTBisATh TO3HABATECIbHYIO pPEQICKCUI0 B OTHOIICHHMH COOCTBEHHBIX
«OCHOBBI XUMHUH. JTOCTIIKEHHH B IIpoIiecce pelieHusl y4eOHbIX ¥ TO3HABATENIbHBIX 33/1a4.
Tema 2 OcHOBHBIE NOHATHS OPraHuveckoii xumuu 13 yacon
19 IIpeamer W 3HaueHHWe OpraHudeckou | Pasmmuate npeaMeTsl M3Y4eHUS OpPraHUYECKOM U HEOPraHWYeCKOM XUMHHU.
XUMHH. CpaBHuBaTh OpraHWYecKM€ M HeopraHuuyeckue coeauHenus. Habmonath
JIEMOHCTPUPYEMbIE U OMHCHIBATH OMBITHI C MOMOIIBIO POJHOTO SI3bIKA M SI3bIKA
XUMUH.
20 Pemenue 3anau. OcCyIecTBIATh pacdeTbl 1O YCTAaHOBJICHHIO (OPMYN YIIEBOIOPOAOB IO
AJIEMEHTHOMY COCTaBy W IO aHalu3y MpOAYyKTOB cropanus lMcnonb3oBath
JITOPUTMBI IPU PEUICHUH 33/1a4.
21 [Tpuumabl MHOTOOOpa3ust opranndeckux | OOBSICHATH, TMPUYUHBI MHOTO0Opa3usi OpraHMyYeckux BemiecTB. Habmromath

COE€IUHEHUN.

ACMOHCTPUPYCMBIC W OINHCHIBATL OIBITHEI C IMMOMOIIBIO POAHOTO A3bIKA U A3bIKaA




XUMHU.

22

DJNEKTPOHHOE CTPOCHHE M XHUMHYECKHE
CBSI3U aTOMa yrjepoJa.

XapakTepu3oBaTh OCOOEHHOCTHM CTpOEHHs aroma yraeponaa. OmnwuchiBaTh
HOpPMaJbHOE W BO30YXIEHHOE COCTOSHHUS aTOM YIJIEpoJa W OTpakaTb HX
rpapuuecku. OnepupoBaTh MNOHATHAMM: <«TUOpUAM3alMs opOuTaneity, «sp3-
ruopuan3anys»,  «sp2-rTuOpuamzanus»,  «sp-rudpuamsanus».  OnHCHIBaTH
OCHOBHBIC THIBI THOpUAM3alMU aroma yriaepoaa. OOBACHATH MEXaHU3MBI
oOpazoBanus V- 1 S-CBsI3€i B MOJIEKYJIaX OPTaHUYECKUX COSANHEHUH.

23

CtpykTypHass Teopusi OpPraHUYECKUX
COCTUHEHU.

@opMyIMpPOBaTh OCHOBHBIE IIOJIOKEHHUS CTPYKTYPHOH TEOpPUHM OpPraHMYECKHUX
BemiecTB. IIpencrasnsare Bknag @. Kekyne, A. M. bymiepoa, B. B.
MapxkoBHukoBa, JI. IlonmuHra B pasBuTue opraHudeckoi xumuu. OnepupoBarb
MOHATHAMM «BaJICHTHOCTb» M «CTENEHb OKHUCIICHUSA», «XMMHYECKOE CTPOCHHEY,
«CTpYKTypHas (opmynay. MoaearpoBaTh MOJEKYIbl HEKOTOPBIX OPraHMYECKUX
BEIICCTB.

24

CrpyKkTypHas u3oMepusl.

OnepupoBatb HOHSTUAMHU «A30MEpPY, «A30MEPUSI». OnwuceiBath
MIPOCTPAHCTBEHHYIO CTPYKTYpY H3y4aeMbIX BemecTB. OTpaxarb COCTaB M
CTPOCHHE OPraHMYECKUX COCTUHEHHH C TOMOUIbI0 CTPYKTYPHBIX (OPMYIL
XapakTepru3oBaTh BUJbl H30MEPHH.

25

[IpocTpancTBEHHASI U30MEpHS.

OnepupoBatb HOHSTUAMHU «A30MEpPY, «A30MEPUSI». OnwuceiBath
MIPOCTPAHCTBEHHYIO CTPYKTYpY H3y4aeMbIX BemecTB. OrTpaxarb CcOCTaB H
CTPOCHUE OPraHMYECKUX COCTUHEHHH C TOMOUIbI0 CTPYKTYPHBIX (OPMYIL
XapakTepru3oBaTh BUJbl H30MEPHH.

26

OnekTpoHHBbIE 3(PPEKTh B MOJEKYJIax
OPraHU4YeCKUX COCTMHEHUMU.

OnepupoBarTh TOHATUSAMH «HHIYKTHBHBIN 3(dexT», «mMe3oMepHbIi 3(dexTy.
XapakTepu30BaTh 0COOEHHOCTH HHAYKTUBHOTO U ME30MEPHOT0 3((EKTOB.

27

OcHOBHBIE ~ KJIAacChl ~ OPraHUYECKUX
coenuHeHui. ['omonmornueckue psbl.

KnaccuduiupoBath oOpraHMYecKie COSIUHEHHS 110 CTPOCHUIO YIIIEPOAHOH IIeTH
U TUNy yriepoa-yriaepogHoud cBs3u. KraccuduuupoBaTh  MPOU3BOJHBIC
YTJIEBOJIOPOZIOB MO (PYHKIMOHATBHBIM Tpynmnam. OO000mmarh 3HaHHWS W JIeNaTh
BBIBOJIbI O 3aKOHOMCPHOCTSX W3MEHEHUH CBOMCTB BCIIECCTB B I'OMOJIOTHYECCKUX
psax.

28

Homenkiarypa
COCTUHEHU.

OpraHUYECKUX

HazpiBaTp  OpraHmdeckue COEIMHEHUS B  COOTBETCTBUM C  IIpaBWJIaMU
HoMeHkJatypsl [UPAC u panuoHanbHOW HOMEHKJIATypbl. HaxonuTh CMHOHUMBI
TPUBHUAJIBHBIX HA3BAHUM OPraHUYECKUX COCAUHEHUMN.

29

OcobenHocTH u KJIaccupuKamms
OPraHMYECKUX PEaAKIUH.

IToHnMaTh 0COOEHHOCTH NPOTEKaHUA U (OPM 3aIUCH OPTaHUYECKUX peakuuil B
CpaBHEHHMH ¢ Heopranmyeckumu. KinaccuduuupoBaTh peakiiuu 1o CTPYKTYPHOMY




npu3Haky. OnepupoBaTb NOHATHUSAMHM «CBOOOIHBIN pajuKal», «HYKICOPHI»,
«onekrpodun». OOBACHATH MNPOTEKAHHE XUMHUYECKHUX  PEaKIUA  MEXIy
OpPraHMYeCKMMHU  BEUIECTBAMH, HCIONb3YyS 3HAHUA 00 MX MEXaHHU3Max.
IIporHo3upoBaTh BO3MOKHOCTh IIPOTEKAHMUSI XUMUYECKUX peakiuil 47 Ha OCHOBE
3HaHUI 00 IEKTPOHHOM CTPOEHUH BELIECTB.

30 OKUCINUTEIHLHO-BOCCTAHOBUTEIHHBIE HOHI/IMaTB, YTO HA3bIBAKOT OKHCJICHHUEM N BOCCTAHOBJIICHHUEM B OpFaHquCKOﬁ
pEaKIMK B OPTaHUIECKON XMMHHU. XHMUH. CocraBisTh ypaBHCHHS OKHCITUTEITFHO-BOCCTAHOBUTEILHBIX

OpPraHMYECKUX PEAKIUN C TTOMOIIBIO METO/Ia AIEKTPOHHOTO OasiaHca.
31 Oo6oOmaromee moTopeHue 1o TeMe | CocTtaBisaTh oOoOmaromue cxeMbl. OCyIIECTBISTh MO3HABATEIBHYIO PehICKCHIO

«OCHOBHBIC TOHSTHS  OPraHUYECKOW | B OTHOIIEHHMH COOCTBEHHBIX JOCTH)KEHHI B Tpolecce peleHUs y4eOHBIX H
XUMUI. M03HABATENbHbIX 3a/1a4.

Tema 3 YrueBoaopoasl 25 yacos

32 Ankanbl. CTpoeHHe, HOMEHKIJIATypa, | Ha3piBaTh amkaHbl MO0 MEXIyHApOAHOW HOMEHKIAType. OOBICHATh 3JEKTPOHHOE

nu3zomepusi, pusnueckue cBoicTBa.
(JTaGopaTopHbIii OMBIT 5).

CTPOCHHE MOJICKYJ M3y4eHHBIX BemiecTB. O000IaTh 3HAHUS U JENaTh BBIBOJBI O
3aKOHOMEPHOCTSAX U3MEHEHUI CBOMCTB B TOMOJIOTHYECKOM PSIIY AJTKAaHOB.

33 XHUMHUYECKHAE CBOMCTBA aJIKAHOB. Nmery mnpencraBieHWe O BaXKHEHMIIMX XUMHUYECKHUX CBOMCTBAX aJIKaHOB.
(JTaGopaTopHbIii OnBIT 6). IIporHo3upoBaTh CBOMCTBA HM3y4aeMbIX BEIIECTB HAa OCHOBAaHUU TEOpPUU
XUMHUYECKOTO CTPOCHHS OpraHMYecKHWxX BemecTB. lcciemoBaTh CBOMCTBA
u3ydaeMbIX BemecTB. [IporHo3upoBaTh CBOWCTBAa HEM3YyYCHHBIX BELIECTB IIO
aQHAJIOTUM C M3YyYCHHBIMU BEHIECTBAMU TOTO K€ TOMOJOTHYECKOro psija.
HaGntogate JOeMOHCTpHUpYEMblE M CaMOCTOSITEIBHO MPOBOJUMBIC — OIIBITHI.
Habntonate U onuceiBaTh XMMHUYECKHE PEAKIMU C MOMOIIBI0 POJHOTO S3bIKAa U
a3b1ka XUMuHU. CoOITI01aTh IpaBUiIa TEXHUKU 0€30IacHOCTH.
34 [Tonyyenne u mpuMeHEHNE ATKAHOB. XapakTepu3oBaTh MPOMBIIUICHHBIE W JIA0OPAaTOPHBIC CIHOCOOBI TOJYYCHUS
ankaHoB. CoIOCTaBIATh XUMHUYECKHE CBOWCTBA alKaHOB C  0O0JacTAMHU
MIPUMEHEHHUSL.
35 [TpakTrueckas paboTta No 2. | MonxenupoBaTh MOJICKYJIBI H3YYEHHBIX KJIACCOB BEIIECTB. BBIACIITH 0COOEHHOCTH
CocraBienue Mojenei MOJIEKYJI | CTPOEHUS MOJIEKYJI U3yUEHHBIX KJIACCOB BEILIECTB.
YTJI€BOJIOPOIOB.
36 [uknoankaHsl. HaspiBaTh HUKIIOANKAHBI 0 MEXKIYHApOIHOW HOMEHKIaType. O600mars 3HaHUs

U JenaTh BBIBOJBI O 3aKOHOMEPHOCTSIX W3MEHEHUH CBOMCTB B IOMOJOTHYECKOM
pAly LMKIOAIKAaHOB. MMeTh mNpeAcTaBiIC€HHE O BaXHEUIIMX XUMHYECKHX
CBOMCTBAxX IUKJIOAJIKAHOB. [IpOrHO3MpOBAaTH CBOMCTBA M3Y4a€MbIX BEIIECTB Ha




OCHOBAaHMM TEOPUM  XMMHYECKOIO  CTPOCHHMS  OPraHUYECKUX  BEILECTB.
[Iporno3upoBarh CBOMCTBA HEM3YYEHHBIX BELIECTB 10 AHAJOTUHU C U3YYECHHBIMU
BEILIECTBAMM TOTO K€ T'OMOJIOTMYECKOTr0 psifia. XapaKTepu30BaTh IPOMBIIUICHHBIE
U JabopaTopHbIe  CMOCOOBI  TMOJIydeHHs  IUKJIoankaHoB. CoOMOCTaBIsATh
XMMHUYECKHE CBOICTBA IMKJIOAIKAHOB C 00J1aCTSIMHU MPUMEHEHHUSL.

37

Ankensl. CrpoeHue, HOMEHKIATYpa,
n3omepus, (pu3nyecKre CBOUCTBA.
(JTaGopaTopHsbIii onbIT 7).

HaspiBaTh ankeHbl M0 MEXAyHapoIHOW HOMEHKIarype. OOBSCHATH 3JIEKTPOHHOE
CTPOEHHUE MOJIEKYJ U3yueHHbIX BenlecTB. O000IIaTh 3HaHUS U J€TaTh BBIBOABI O
3aKOHOMEPHOCTSAX H3MEHEHUN CBOWCTB B TOMOJIOTHYECKOM PSIy aJIKEHOB.
MonennpoBaTh MOJIEKYJIBI H3yYEHHBIX KJIACCOB BELIECTB.

38

XUMHUYECKUE CBOMCTBA aJIKEHOB.

Nmerp mnpencraBiaeHne O BaXHEMIIMX XUMHUYECKUMX CBOMCTBAX AJIKEHOB.
[IporHo3upoBarh CBOMCTBA W3yYaeMbIX BEIIECTB HA OCHOBAaHWU TEOPUHU
XMMHYECKOIO CTPOCHHS OpraHMuYecKuX BellecTB. lMcciienoBate CBOWCTBA
n3ydyaembIX BemlecTB. [IporHo3upoBaTh CBOWCTBA HEW3YUYEHHBIX BEIIECTB I10
AQHAJIOTUM C W3YYCHHBIMU BEIIECTBAMH TOTO € TOMOJIOTUYECKOrO psaa.
HaGmronaTe 1 onuchIBaTh IEMOHCTPUPYEMBIE OTIBITHI.

39

ITonyyeHue U IpUMEHEHUE AJKEHOB.

XapakTepu30BaTh MPOMBIIICHHbIE M Ja0OpaTOpHBIE CIIOCOOBI MOJYyYCHHS
ankeHoB. CoOIOCTaBIATh XUMHMUYECKHE CBOMCTBA alKEHOB C  00JacTaMu
npuMeHeHust. Ha0nro1aTh 1 OMMChIBaTh JEMOHCTPUPYEMBIE OIIBITHI.

40

[Tpaktrueckas padora Ne 3. [lonyueHnue
9THUJICHA U OIBITHI C HUM.

ITpoBoaUTH, HAOIIOAATH M OMKUCHIBATE XUMHUYECKUN IKCIIEPUMEHT IO MOJYICHUIO
OTHUJICHA. Ha6JHOI[aTB U OIIMChIBATH CaMOCTOATCIIBHO HpOBO,Z[I/IMBIe OIIBITHI C
MOMOIIBI0 POJHOTO 3bIKa W si3bIka XUMUH. COOJIOAaTh MpaBHiIa TEXHUKH
0C30I1aCHOCTH.

41

AJTKaIMeHsl.

HaspiBaTh  ankazumeHsl 1O  MEXAYHApOAHOW  HoMeHkiarype. OOBSCHATH
ANIEKTPOHHOE CTPOEHUE MOJIEKyJl H3Yy4eHHBIX BemecTB. Kiaccudunuposarh
AUCHOBLIC YIJICBOAOPOIBI. HNwmets NpeaACTaBJICHUC O BAXXHEUINNX XUMHYECKHUX
CBOMCTBax ajkaaueHoB. IIporHo3mpoBaTh CBOWMCTBA H3y4aeMbIX BEUIECTB Ha
OCHOBAaHMM TEOPUU  XUMHUYECKOTO  CTPOEHUS  OPraHMYEeCKHMX  BEIECTB.
XapaKkTepu30BaTh MPOMBIIUICHHBIE CIOCOOBI OJTYUYECHHUS AJIKAJUCHOB.

42

[Momumepuzanus. Kayuyk. Pe3una.

XapakTepu30BaTh MPOMBIIUICHHbBIE M JAa0OpaTOpHBIE CIIOCOOBI MOTYyYCHHS
kayuykoB. CoOIlOCTaBIATh XMMHUYECKHE CBOICTBAa alKaJUEHOB C 00JacTAMU
IIPUMEHEHHS].

43

Ankunbl. CTpoeHHE, HOMEHKJIATYpa,
n3zomepusi, pusnyeckre cBOMCTBa.

Ha3piBaTh aJIKWHBI IO MEXKIyHApOAHOW HOMEHKIAType. OOBSICHATH JIEKTPOHHOE
CTPOCHHE MOJICKYJ M3y4eHHBIX BemiecTB. O000IMATh 3HAHUS U JENaTh BBIBOJBI O




3aKOHOMEPHOCTSIX U3MEHEHU CBOICTB B TOMOJIOTHYECKOM PsI1y aJIKMHOB.

44 XHUMHYECKUE CBOMCTBA aJIKMHOB. NmMers mnpencraBiaeHue O BaKHEMIIMX XUMUYECKHX CBOMCTBAX —AJIKUHOB.
IIporno3upoBaTh CBOICTBa M3ydaeMbIX BELIECTB HA OCHOBAHWU TEOPUHU
XMMHUYECKOTO CTPOEHUsl OpraHMYecKHUX BellecTB. I[IporHosmpoBarh CBOMICTBa
HEM3y4YCHHBIX BELIECTB IO AHAJIOTMU C M3Y4YEHHBIMHM BELIECTBAMU TOTO XK€
roMoJIOrHuYecKoro psiia. HabmonaTe v onuchiBaTh 1EMOHCTPUPYEMBIE OIBITHI.
45 [Tonyyenne u mpuMEHEHNE ATKUHOB. XapakTepu3oBaTh MPOMBIIUICHHBIE W JIA0OPATOPHBIC CIOCOOBI TOJYYCHUS
ankuHOB. CONOCTaBNATh XHWMHYECKHE CBOWCTBA aJIKHHOB C  00JacTAMHU
IPUMEHEHHUS.
46 Pemenne 3amau u  BbinosHeHue | Mcnonp3oBaTh anropuTMbel npu penieHMM 3afad. CoOCTaBISITH ypaBHEHUS 110
YIPaKHEHUH. 3aJJaHHBIM CXE€MaM IPEBPaICHHUII.
47 Apomarnyeckue yrieBosopoabl. | Ha3piBaTh apeHbl O TPUBHAIBHON M MEXAYHApOIHONW HOMEHKIAType. OOBACHATH
Crpoenue OEH30JIBHOTO KOJIBLIA, | SJIEKTPOHHOE CTPOEHHME MOJIEKYJ H3Yy4eHHBIX BemlecTB. O0o0wmaTh 3HAHUSA U
HOMEHKJIaTypa, M30MepHs, (pu3nyeckue | JeaTh BBIBOABI O 3aKOHOMEPHOCTSX HM3MEHEHHUH CBOHCTB B TOMOJOTHYECKOM
CBOICTBA apEHOB. psily apeHOB.
48 XUMHYeCcKue CBOWMCTBa OeH3ojla W ero | iMeTr TpeAcTaBieHHE O BaXKHEWIIMX XUMHYECKHX CBOWCTBAaX apeHOB.
TOMOJIOTOB. IIporHo3upoBaTh CBOICTBAa M3y4aeMbIX BELIECTB HA OCHOBAaHUU TEOpUU
XMMHYECKOIO CTPOEHHUs OpraHumye- CKux BemecTB. IIpornosmpoBaTh CBOMCTBa
HEU3YYEHHBIX BELIECTB IO AHAJOTMHM C H3YYEHHBIMH BELIECTBAMHU TOIO K€
TOMOJIOTHYECKOTO psijia.
49 ITosnydueHne U NpUMEHEHUE apEHOB. XapakTepu30BaTh MPOMBIIUICHHbIE M Ja0OpaTOpHBIE CIIOCOOBI IMOTYyYCHHS
apeHoB. CoOIOCTaBIATh XUMUYECKHE CBOMCTBA apeHOB C 00JIACTAMHU IPUMEHEHMS.
HaGnronate 1 onuchIBaTh JEMOHCTPUPYEMBIE OTIBITHI.
50 [TpupoHBIE KICTOUHUKH YIIIEBOJOPOJIOB. | XapaKTepU30BaTh OCHOBHBIE HAIPABICHMS HCIOIb30BaHUS U IepepaboTKH
Hedtp, r1a3, yromp. IlepBuuHas | He()TH, MPUPOTHOIO Ta3a U KAMEHHOTO YIJISL.
nepepaboTKa yrJIeBOJAOPOAHOTO ChIPhSI.
o1 I'myGoxkast nepepaboTka HedTH. | OnepupoBaTh MOHATUSAMH «KPEKHHI», «IHPOIU3», «PUPOPMHHT». OOBICHATH
Kpekunr, pupopMuHr. OTJIMYUS TEPMHUECKOTO0 KpPEKHMHIa OT KaTaIUTUYEeCKOro. XapaKTephu30BaThb
OCHOBHBIEC HAaIIPaBJICHUs TITyOOKOH nepepaboTKu HedTH.
52 I'eneTnueckas CBSI3b Mexay | OnuchiBaTh FeHETUYECKUE CBSA3M MEXJY HM3YYEHHBIMU KJIacCaMH OPraHMYeCKUX

Pa3JIMIHBIMU KJIaCCaMU YIJICBOAOPOJ0B.

coequHeHnil. COCTaBIATh YpaBHEHMS pEAKLIUN, WILTIOCTPUPYIOIIHUX T€HETUYECKYIO
CBSI3b MEXKIY Pa3INYHBIMU yriaeBonoponaMu. COCTaBIIATh YPaBHEHUS PEaKLUU 110
3aIaHHOU CXEMe IIPEBPALLECHUM, COACPIKALEH HEU3BECTHBIE U YCIIOBHSI PEAKIUH.




53

["anoreHonpou3BOAHBIE YIIIEBOJOPOIOB.
CrpoeHue, HOMEHKIATypa, HW30MEpHs,
¢bu3nyeckrne 1 XUMHUYECKIE CBONCTBA.

HaszpiBath  rajoreHonpou3BOAHBIE  YIJIEBOJAOPOAOB IO  MEXIYHAPOJIHOM
HoMeHKIaType. OOBSCHATH OSIEKTPOHHOE CTPOCHHE MOJIEKYJI HW3YYEeHHBIX
BemecTB. O000MIaTh 3HAHUS W JENIaTh BBIBOABI O 3aKOHOMEPHOCTSIX HM3MEHEHUU
CBOMCTB B TOMOJIOTMUECKOM DSy TaIOT€HONPOU3BOIHBIX YIJIEBOIOPOA0B. IMeTh
MPEJICTABICHUE O BAXKHEUIIMX XUMHUUYECKHUX CBOMCTBAX TaJIOT€HONPOU3BOIHBIX
yriieBo0poaoB. [IporHo3upoBaTh CBOMCTBAa M3y4aeMbIX BEIIECTB Ha OCHOBAaHUU
TEOPUH XUMHYECKOTO CTPOEHHUSI OpraHMyeckux BemecTB. (ComocTaBisiTh
XUMHYECKHE CBOWMCTBA TaJOTE€HONMPOM3BOMHBIX YIIIEBOJAOPOJIOB C O00JIACTAMHU
MIPUMEHEHHS.

54-55 O6oOmiaromee moBTopeHue 1o Teme | CucteMaTu3upoBaTh M 0000IIATH MOMyYEHHBIC 3HAHHUS O CTPOCHUH, CBOMCTBax,
«YTIeBOIOPOABI». NOJTYYEeHUH W NPUMEHEHHH YIIIeBoJ0poaoB. COCTaBIATE 000OIIAIOIINE CXEMBI.
OnuceIBaTh reHETUYECKUE CBSI3M MEXIY M3YUYEHHBIMH KJIacCaMH OPraHHMYECKUX
COCTUHEHU.
56 KonrponsHast pabora Ne 2 mo Teme | OCymecTBISATh TO3HABATENbHYIO pe(IeKCHI0 B OTHOLIEHHMH COOCTBEHHBIX

«YTII€BOIOPOIBD)

I[OCTI/I)KCHI/Iﬁ B ITPOLECCE PCIICHUA y‘le6HI)IX U ITO3HaBATCJIbHBIX 3aJa4.

Tema 4 Kucsopoacoae

sKalue oprannveckue coequnenust 19 yacos

57

CroupTsl.

Ha3piBaTh ciupThl 110 MEXAYHApOAHOW HOMEHKIAaType. OOBSICHATH IEKTPOHHOE
CTPOCHHE MOJICKYJ M3y4eHHBIX BemiecTB. O000IMaTh 3HAHUS U JENaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOICTB B TOMOJIOTHYECKOM PsiIy CIIHPTOB.

58

XUMHUYECKHME CBOMCTBA M IIOJy4ECHHUE
criupToB. [IpocTeie rdupsr.

Nmerp npencraBieHue O BaXHEWIIMX XHMUYECKUX CBOKCTBAaxX CIIHPTOB.
[IporHo3upoBarh CBOMCTBA HW3yYaeMbIX BEIIECTB HA OCHOBAaHWU TEOPUHU
XMMHYECKOIO0 CTPOECHUSI OpraHuye- CKHUX BelecTB. [IporHo3upoBars CBOWMCTBA
HEU3Y4YEHHBIX BEHIECTB IO AHAJIOTUM C HW3YYECHHBIMM BEHIECTBAMU TOIO K€
TOMOJIOTHYECKOTO psifa. XapaKTepu30BaTh IPOMBIIIICHHBIE W JIA0OpaTOpPHBIC
CrocoObI Moay4YeHus crupToB. COMOCTABIATh XUMUYECKHE CBOWCTBA CIIUPTOB C
obnactamu mnpuMmeHeHHs. VccnmemoBaTh  CBOMCTBA  M3YyYaeMbIX — BEIECTB.
HaGmromaTte neMOHCTpUpYEeMblE H  CaMOCTOSITEIBHO —IPOBOJIMMEBIE  OIBITHI.
HaGmonaTte ¥ ONMUCHIBAaTh XMMHUYECKHE PEAKIUU C MOMOIIBI0 POJHOTO S3BIKA U
si3p1ka XuMun. CoOrogaTh MpaBuiia TEXHUKH 0€301TaCHOCTH

59

[TpakTuyeckas padora Ne 4. [Tomyuenue
OpoMaTaHa.

HpOBOI[I/ITI:, Ha6HIOI[aTI> U OIHCHIBATh XUMHUUYCCKHUH OKCHCPUMCHT 10 MOJYUCHUTIO
6p0M3TaHa. Ha6J'IIOI[aTI) N OIIKUCBIBATH CaMOCTOATCIIBHO ITPOBOAWMEBIC OIIBITHI C
INOMOIIBKO POJAHOTIO sA3bIKA W A3bIKa XHWMHWH. COGHIO,Z[aTB npaBujia TCXHHUKU




0€30IIaCHOCTH.

60

MHOroaToMHbIE CITUPTHI.

Ha3piBaTh MHOrOaTOMHBIE CHUPTBI 110 TPUBUAJIBHOW M  MEXAYHAapOIHOU
HOMeHKJarype. OOBACHATh DIEKTPOHHOE CTPOEHUE MOJEKYJd H3yYeHHBIX
BemecTs. VMers mpenacraBieHHEe O BaKHEHIIMX XUMHYECKMX CBOMCTBAX
MHOI0aTOMHBIX CIUPTOB. IIporHo3upoBaTh CBOMCTBA M3y4aeMBIX BELIECTB Ha
OCHOBAaHMU TEOPUM  XUMHUYECKOIO  CTPOCHHsI  OPraHUYECKMX  BELICCTB.
ConocTaBisTh XMMHUYECKHE CBOMCTBA MHOIOATOMHBIX CHHUPTOB C 00JacTSIMHU
npuMeHeHus. HabGmromate JeMOHCTpHpYEMBbIE W CaMOCTOSITENIBHO IMPOBOAWMBIE
onbITl. HabmogaTe ¥ ONMCHIBaTh XMMHUYECKHUE PEAKIMU C MOMOIIBIO POJIHOTO
A3bIKA M S3bIKAa XUMHUU. UIeHTH(UIIMPOBATh MHOTOATOMHBIE CHUPTHI C TOMOILBIO
KayecTBeHHbIX peakiuil. CoOaroaTh npaBuiia TEXHUKU 0€301aCHOCTH.

61

denool.

HaspiBath (eHONBI 10 MEXIYyHAPOAHON HOMEHKIaType. OOBACHATH IEKTPOHHOE
CTPOEHHE MOJIEKYJI U3YYEHHBIX BenlecTB. ONpenensaTh BIUsSHUE HA PEAKIMOHHYIO
cocoOHOCTh (heHoma p-S-compspkeHus. VIMeTh mpeicTaBlieHHE O BayKHEHIIHMX
XUMUYECKUX CBOMCTBax ¢eHosnoB. [IporHo3upoBaTh CBOWCTBA H3y4aeMBbIX
BELIECTB HA OCHOBAHUU TEOPUU XMMUYECKOTO CTPOEHHUSI OPraHUYECKHUX BEILECTB.
ConocTaBnsiTh XMMHUYECKHE CBOMCTBA (EHOJOB € O00JAaCTAMU NPUMEHEHUS.
HccnenoBaTh CBOMCTBAa M3ydaeMbIX BemiecTB. Habmiogarh JeMOHCTpUpyEeMble U
CaMOCTOSITENIbHO MPOBOJMMBIE OMNBITHL. HaOmtogaTh M ONUCHIBATH XWMHUYECKHE
pEeaKUu C IOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH.

62

Pemenne 3amady M BBINOJHEHHUE
YIPa)KHEHUM.

BeIABIATE B3aMMHOE BIMSIHUE aTOMOB B MOJICKYJaX OPTaHHMYECKHX COCAMHEHHI
Ha TpHUMEpe CpaBHEHMsS CBOMCTB OeH30ia, (eHona, anudaTrudyeckoro CHupra.
Hcnonp30BaTe anropuTMbl NpH penieHuu 3anad. CocTaBisATh ypaBHEHHUS IIO
3aJJaHHBIM CXeMaM IPEBPaICHHH.

63

KapOonunbsHble COEAMHEHUS:
HOMEHKJIATypa, H30MEpHs, pEaKuu
IIPUCOETUHEHHUS.

Ha3piBaTh KapOOHWJIBHBIC COCAMHEHUS 110 TPUBHAIBLHONM W MEXIYHApPOIHOU
HOoMeHKJarype. OOBACHATH DIEKTPOHHOE CTPOEGHHUE MOJEKYJd H3YyYEHHBIX
BeniecTB. O000IIATh 3HAHUS U JeNIaTh BBIBOABI O 3aKOHOMEPHOCTSAX W3MEHEHUMN
CBOMCTB B TIOMOJIOTUYECKOM psAy albIeruioB M KeToHoB. (CpaBHUBAaTh
PEaKIMOHHYIO CIOCOOHOCTH QJIbJIETHJIOB M KETOHOB B PEAKIIUIX MPUCOETUHEHUS.

64

XUMHYECKHE CBOMCTBA H  METOMBI
MOJTy4eHUST KapOOHWIHHBIX COCTMHECHHM.
(JTaGopaTopHsbIii onbIT Ne 8).

HMeTs mipencTaBieHHE O BaXKHEHIIMX XUMHYECKHX CBONCTBaX KapOOHMIIBHBIX
coeguHeHnil. [IporHo3MpoBaTh CBOMCTBAa HM3y4aeMbIX BEHIECTB HAa OCHOBAHUU
TEOPUH XMMHUYECKOTO CTPOCHUSI OpraHWyYecKux BelecTB. VccienoBarsh cBoiicTBa
M3y4aeMbIX BemecTB. HaOmrogaTh JIEMOHCTPUPYEMBIE W CaMOCTOSITEIBHO




MPOBOJMMBIC OMBITHL. HaOmtomaTh M ONMUCHIBATH XHUMHYECKHE PEAKIUH C
MOMOIIBI0 POJHOTO S3bIKA W S3bIKA XUMHU. VIeHTH(UIIMPOBATH AbIETHIIBI C
MTOMOIIIbIO Ka4eCTBEHHBIX peakiuii. CoOo1aTh MpaBuiia TEXHUKH 0€301MacHOCTH.
ConocTaBnsiTh XUMHUYECKHE CBOMCTBA KapOOHMIIBHBIX COSAMHEHUN C OONACTSIMHU
MIPUMEHEHHUS.

65

[Tpaktuyeckas padora Ne 5. [Tomyuenue
aleToHa.

HpOBOI[I/ITB, HaGHIOI[aTB H OIIUCBIBATH XI/IMI/I‘IGCKHﬁ BKCHepI/IMeHT 110 HOHy‘IeHI/IIO
arietoHa. HaOmronaTh W OMHMCHIBATE CaMOCTOSTEIBHO IPOBOIUMBIC OIBITHI C
IIOMOIIIBIO pO,Z[HOFO A3bIKA MU A3bIKA XHWMHH. COGJ’IIO,Z[&TB HpaBI/IHa TCXHUKNU
0€30IaCHOCTH.

66

KapOonoBsie kucnotsl. (JlaGopaTopHbIii
ombIT Ne 9).

HaszpiBaTh KapOOHOBBIE KHCIOTHI IO TPUBHAIBHOM M MEXIyHapOIHOU
HOMeHKJarype. OOBACHATh DIEKTPOHHOE CTPOEHUE MOJEKYJd H3yYEHHBIX
BeniecTB. O000IIATh 3HAHUS U JIENaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX W3MEHEHU.

67

[Tpaktrueckas padora Ne 6. [TonyueHnue
YKCYCHOM KHUCJIOTBI.

[IpoBoauTh, HAOMIOATh U OMHUCHIBATH XUMUYECKUN IKCIEPUMEHT MO MOTYYSHHUIO
YKCYCHOW KHUCIOTBI M H3y4€HHI0 ee CcBoiicTB. Habmiomath W ommchIBaTh
CaMOCTOATENIbHO IPOBOJMMBIE OMNBITHI C MOMOLIBIO POJHOrO SI3bIKa W s3bIKA
xuMun. CoOIro1aTh MpaBuiIa TEXHUKHA O€30MaCHOCTH.

68

@OyHKUNOHATBHBIC IPOU3BOHBIC
KapOOHOBBIX KuCHOT. (JlaGopaTopHbIii
ombIT Ne 10).

OOBSICHATH 3JEKTPOHHOE CTPOCHHE MOJIEKYJ H3y4YEeHHBIX BemecTB. lMers
NpPEJCTaBICHUE O BAXKHEHIIMX XWMHYECKHX CBOWCTBaX (YHKUIHMOHAIHHBIX
NPOM3BOAHBIX KapOOHOBBIX KHCIOT. CpaBHHMBaTh (U3MUYECKHE CBOMCTBA U
PEAKIIMOHHYIO CIIOCOOHOCTH CIIOXHBIX 3(UPOB U HU30MEPHBIX UM KapOOHOBBIX
kucsoT. [IporHo3upoBaTh CBOMCTBA M3y4aeMBIX BEIECTB Ha OCHOBAaHWU TEOPHUHU
XMMHUYECKOTO CTPOCHMS OpraHMYecKUX BemecTB. MccnenoBarth CBOMCTBa
u3ydaeMbIX BemecTB. HaOmiomaTe ¥ ONMCHIBaTH XHMHUYECKHE PEAKIUU C
MOMOIIIBI0 POJHOTO s3bIKa W si3blka XuMuHU. CoOmroAaTh mpaBWiia TEXHUKU
OezomacHocTH.  CoOmOCTaBIATH  XMMHUYECKHE CBOWCTBA  (DYHKIMOHAIBHBIX
POU3BOIHBIX KAPOOHOBBIX KUCIOT ¢ 001aCTIMHU IPUMEHEHUSI.

69

[Tpaktrueckas padora Ne 7. I[lonyueHnue
JTHIIaLeTaTa.

[TpoBoaUTH, HAOIIOAATH M OMKUCHIBATE XUMHUUYECKUIN IKCIIEPUMEHT IO MOJYICHUIO
9TUJIaLCTaTa. HaGHIO,Z[aTB N OIIUCBIBATH CaAMOCTOSATCIIBHO HpOBO,Z[I/IMBIe OIIBITHI C
MOMOIIBIO POJHOTO s3bIKa W si3bIka XUMUH. COOJIIOAaTh MpaBHiIa TEXHUKH
0C30I1aCHOCTH.

70

MHorooOpasue kKapOOHOBBIX KUCIIOT.

Ha3riBath HCMIPCACIIbHBIC, APOMATUUYCCKHUC U I[I/IKap6OHOBBIe KHCJIOTBI IIO
TPUBHAIBHOW ¥ MEXAyHapoaHON HOMeHKIaType. OOBICHATH 3JICKTPOHHOE
CTPOCHUC MOJICKYJI M3YUYCHHBIX BCHICCTB. HNwmets MMPpCACTABJICHUC O Ba)KHEHIINX




XUMHAYECKHX CBOMCTBaX KapOOHOBBIX KUCIOT. [loHMMAaTh 3HaYeHHE KapOOHOBBIX
kuciIoT. COmoCTaBIsITh XUMUUYECKHAE CBOMCTBA HCMIPCACIbHBIX, ApOMATUUCCKUX U
JTUKApOOHOBBIX KUCIIOT ¢ 00JIACTSIMH IPUMECHCHHUSI.

71 Pemenne 3amau u  BbinosHeHue | Mcnonp3oBaTh anropuTMbel npu peuieHMHM 3afad. CoCTaBIsITh ypaBHEHUS 110
YIPaKHEHUH. 3aJJaHHBIM CXE€MaM IPEBPaICHHUII.

72 [Ipaktuyeckas pabora Ne 8. Pemenue | [IpoBoauTh, HaOmo0gaTh U ONMUCHIBATH XMUMHUYECKMH  HKCIHEPUMEHT IO
HKCHEPUMEHTAIBHBIX 3a7jad 10 TEME | pacllo3HaBaHUIO KUCIIOPOJCOAEPKALINX OpraHUYecKUX coequHeHuil. HabmonaTs
«Kucnopoaconepxamuye OpraHM4eCcKHe | U ONMUCBHIBATH CAMOCTOSATENBHO IPOBOJAUMBIE OIBITHI C IIOMOILBIO POJIHOTO SI3bIKA U
BEUICCTBAY. A3blka XuMuu. Co0JI0aTh NpaBUiIa TEXHUKU 0€30IaCHOCTH.

73-74 Oo6o0maromuit YPOK o teme | CucremMaTu3upoBath U 0000IIATh MOTy4YEHHBIC 3HAHHUS O CTPOCHUH, CBOMCTBaX,
«Kucnopoaconepxaimpe OpraHu4ecKHe | MOJIYYCHUM W NPUMEHEHMM KHCIOPOICOAEPKAIUX OPraHMYECKUX COCIUHEHUH.
COEIMHEHUS» CocraBisare o0oOmiarone cxembl. ONHUCHIBATh TEHETUYECKUE CBSI3U MEXKAY

U3Y4YCHHBIMH KJIAaCCAMU OPraHUYECKUX COCIUHEHUI.
75 KonrponsHast ~ pabora mo  Teme | OCymecTBIATh TO3HABATENbHYIO pe(IeKCHI0 B OTHOLIEHHMH COOCTBEHHBIX

«Kucnopozacoaepxkamime OpraHUYECKHe
COCIMHCHUSY.

I[OCTI/I)KCHI/Iﬁ B ITPOLECCE PCIICHUA y‘le6HI)IX U ITO3HaBAaTCJIbHBIX 3aJa4.

Tema 5 A30T u cepocon

ep:Kalme coelMHeHUus 8 yacoB

76

Hutpocoenunenus.

HaspiBath HUTpOCOEAUHEHHUS 110 TPUBUAIBLHON U MEXIYHAPOIHOW HOMEHKIIATYpE.
OOBSACHATD DSIEKTPOHHOE CTPOCHHWE MOJIEKY]T H3YYEHHBIX BemecTB. HmeTsh
MPEJCTABICHUE O BaXHEWIIUX XHUMHYECKHX CBOMCTBAX HUTPOCOCIMHEHUM.
[lonumare 3HaueHue HuTpocoeArnHeHUuM. COINOCTaBIATh XUMUYECKHE CBOMCTBA
HUTPOCOCTIMHEHUN ¢ 00JIaCTSIMH PUMECHCHHUS.

7

AMUHEL

HaspiBaTh aMuHBI 1O TPUBHAIBHOM M MEXIYHAapOJHONM HOMEHKIATYpE.
OOBACHATH DJIGKTPOHHOE CTPOSHHUE MOJIEKYJ HW3y4YeHHBIX BemiecTB. HMMerth
MPEJCTABICHUE O BaXKHEHIINX XMMUYECKUX CBOMCTBAX aMHHOB. IIporuosupoBats
BO3MOKHOCTh TPOTEKaHMUSI XHUMHYECKHX pPEaKIuid Ha OCHOBE 3HAHHK 00
ANEKTPOHHOM CTPOEHUM BemlecTB. OOBACHATh MPOTEKAHNE XUMHUYECKUX PeaKIui
MEXy OPraHMYECKIUMU BEIIECTBAMHU, UCIIONIB3Ys 3HAHKS 00 UX MEXaHHU3Max.

78

ApomaTudeckrue aMUHBI.

OOBACHATH DIEKTPOHHOE CTPOCHUE MOJIEKYJ apOMaTHYECKHUX aMHUHOB. VIMeTh
IIPEICTABICHUE O BAKHEUIINX XMMHYECKHX CBOMCTBAX apOMaTHYECKMX AMHMHOB.
IIporHo3upoBaTh BO3MOXXHOCTb INMPOTEKAHHUS XMMHUYECKUX DPEAKIHUN Ha OCHOBE
3HaHUIl 00 DJIEKTPOHHOM CTpoeHuu BemecTB. OOBIACHATE IMPOTEKaHHE
XUMHUYECKUX PEAKIUI MEXJy OPraHMYECKHMHU BELIECTBAMH, MCIOJb3Ysl 3HAHUS




00 MX MexaHHM3Max. XapaKTepu3oBaTb MOTPEOUTENHCKUE CBOMCTBA M3yYEHHBIX
BemiecTB. MccnenoBaTh CBOWCTBa HM3y4yaeMbIX BemlecTB. MaeHTH(UIMpOBATH
apoOMaTU4eCKUe aMHUHBI C ITOMOIIbI0 KadeCTBEHHBIX peakuuil. Habmogare u
ONKCBIBATh XMMHUYECKUE PEAKIUU C IOMOIIBI0 POJHOIO SI3bIKA U SI3bIKA XUMUU.
CoOmromate mpaBuiaa TeXHUKM Oe3onmacHOCTH. (CONOCTaBIATh XMMHUYECKHE
CBOWCTBA apOMaTHYECKUX AMHUHOB C 00JIaCTSIMU IPUMEHEHUSI.

79

Cepoopranuveckue COeTMHEHHUS.

HaspiBath cepoopraHuyeckre COCIMHEHUsSI MO TPUBHAIBHON M MEXKIYHAPOIHOU
HOoMeHKJarype. OOBACHATH DIEKTPOHHOE CTPOEGHHUE MOJEKYJd H3YyYEHHBIX
BemecTB. VMerh mpencraBieHMEe O BaXKHEHIIMX XHUMHUYECKMX CBOMCTBAX
CepoOopraHuyYeckuX coeAMHEeHUH. OOBSICHATh MPOTEKAHWE XUMHUECKUX PEAKIIMN
MEXIy OpraHMYeCKMMM BEIIECTBAMM, MCIIONb3ysd 3HAaHUSA 00 UX MeXaHHU3Max.
[loHnmaTe  3HaY€HHE  CEPOOPraHUYECKUX  COECAUHEHHI. ConocTaBisTh
XUMHYECKHE  CBOMCTBA  CEpPOOPraHMYECKHUX  COEOUHEHUH C  obmactaMu
pUMEHEHHsI. XapaKTeprU30BaTh MOTPEOUTEIHCKUE CBOMCTBA N3YUYEHHBIX BELIECTB.

80

['eTepornukimueckre COeTMHECHUS.

OOBACHATH DJIGKTPOHHOE CTPOSHHUE MOJIEKYJ HW3y4YeHHBIX BemiecTB. MMeTh
Hpe,Z[CTaBJIeHI/Ie (0] Bﬁ)KHGﬁHIHX XUMHNYCCKUX CBOﬁCTBaX I‘eTepOHI/IKHI/I‘IeCKHX
coenuHeHU.  OOBACHATH  MPOTEKAHME  XMMHYECKHUX  PEAKIUHA  MEXKITY
OpFaHI/I‘-I€CKI/IMI/I BCIICCTBaAMU, I/ICHO.HBBYH 3HAHUA 06 nux MECXaHHU3Max.
[IporHo3upoBaTh BO3MOXHOCTH TMPOTEKAHUS XHUMHYECKUX PEaKIMid Ha OCHOBE
3HAHUN 00 JIEKTPOHHOM CTPOCHHUH BEIIECTB. XapaKTepU30BaTh MOTPEOUTETHCKUE
CBOMCTBA N3yYEHHBIX BEIIECCTB.

81

[ITecTruneHHbIE TF€TEPOLIMKIIBL.

OOBACHATH 3JEKTPOHHOE CTPOCHHE MOJEKYJd H3y4eHHbIX BeliecTB. VMeThb
IIPEICTAaBICHUE O BAKHEHWIIMX XMMHMYECKHX CBOWMCTBAaX TIETEPOLUKINYECKUX
coequHeHuil.  OOBACHATH  NPOTEKAHME  XUMHYECKUX  PEAKIHHA  MEXAY
OpPraHMYeCKMMHU  BEUIECTBAMH, HCIONb3YyS 3HAHUA 00 MX MEXaHHU3Max.
IIporHo3upoBaTh BO3MOXXHOCTb IPOTEKAHHUS XMMHUYECKUX DPEAKIUI Ha OCHOBE
3HaHUIl 00 3MEKTPOHHOM cTpoeHHM BemecTB. OOBACHATH BIMSHUE H3YyYEHHBIX
BELIECTB U 110 aHAJIOTMHM C HUMU HEU3YYEHHBIX IIPEICTaBUTENIECH TOMOIOTMYECKUX
pSAOB  Ha JKUBBIE OpraHu3Mbl. XapakTepU30BaTh OUOJOTHYECKYIO POJIb
M3Y4YEHHBIX BEILIECTB.

82

[Tpaktrueckas pabora Ne 9. Pemenue
OKCIICPUMCHTAJIBHBIX 3a7a4 110 TCEMC
«A30TcozepKalme OpraHHYecKue

[IpoBoauth, HaOJMIOZATh U  ONUCHIBATH XMMHYECKUH SKCIEPUMEHT IO
pacrlo3HaBaHHUIO Aa30TCOACPKAIMUX OpPraHMYECKUX coenuHeHwit. HaOmromate u
OIHCHIBATh CAMOCTOSITEILHO MPOBOJIMMBIE ONBITHI C MOMOIIBIO POJTHOTO SI3bIKA U




BEIIICCTBAY. si3pIKa XuMuHU. CoOJTI01aTh paBUIia TEXHUKK 0€30I1aCHOCTH.
83 O6o0mraromee moBTopeHue 1o Teme | CucteMaTu3upoBaTh M 0000IIATH MOMyYEHHBIC 3HAHHUS O CTPOCHUH, CBOMCTBax,
«A30T- u cepocoiepKallye | TOMyYeHHH U TPUMEHEHUH a30T- U CEPOCOICPIKAIIIX OPraHHYECKUX COCTMHEHHUH.

OpPraHn4CcCKUC BCUICCTBAY.

CocraBiare o0oOmiarone cxembl. ONHUCHIBATh TEHETUYECKUE CBSI3U MEXKAY
M3yYEHHBIMU KJIACCAMHM OpraHUYEeCKHUX coeauHeHuil. [IpoBoauTe pacyeTsl Mo
XUMHYECKUM (DOpMYyITaM BEIIECTB M YPABHCHHSIM XUMHUYECKUX PEAKITUH.

Tema 6 Buojsiornyecky akTUBHBIE BelecTBa 12 yacos

84

OO1m1ast xapaKTepUCTHKA YTIEBOOB.

XapakTepu30BaTh COCTaB YIJIEBOJAOB M MX Kiaccuukanuio. [Ipornozuposath
CBOWCTBA HEM3YYEHHBIX BELIECTB [0 AHAJIOTUHU C W3YYEHHBIMHU BEILECTBAMH TOTO
K€ TOMOJIOTHYECKOTO psifa. XapaKTepu3oBaTh (YHKIUU YIIIeBOAOB. PackpbiBaTh
OMOJIOTHYECKYIO POJIb YIIIEBOJIOB.

85

CrpoeHue W XHUMHYECKUE CBOICTBa
MOHOCaXapHu/JI0OB. JInnennbie u
LUKJINYECKHUE CTPYKTYPBHL.
(JTaboparopnsrii orbIT Ne 11).

XapakTepu30BaTh CBOWCTBA TJIIOKO3bI KaK BEIIECTBA C JBOMCTBEHHOW (PyHKIUEH
(ampmerugocnupra). OOBSICHATH AJIEKTPOHHOE CTPOEHHWE MOJICKYJ TIIFOKO3BI H
pubo3pl. CpaBHHBaTH CTPOCHME M  CBOICTBa TJIOKO3bI U (PPYKTO3BI.
XapakTepr3oBaTh OWOJIOTMYECKYIO pPOJb H3Y4YEHHBIX BemiecTB. lccinenoBarh
CBOMCTBa M3y4yaeMbIX BemlecTB. HabmoaaTh 1 OMUCHIBaTh XUMUYECKHUE PEAKIIUHU C
MOMOUIBI0 POAHOTO $3bIKa M si3pika xuMmMuu. CoOmroAaTh MpaBHiIa TEXHUKU
Oe3omacHOCTH. XapaKTepU30BaTh CBOWMCTBA TJIOKO3BI KaK BEIIECTBA C
NBOMCTBeHHOW GyHKIMeW (ampaerugocnupra). KMeTh mnpeacTaBieHuE O
BOKHENIIMX XMMUYECKUX CBOMCTBAX TIIFOKO3BL.

86

Jucaxapupl.

OOBsCHATH MeXaHU3MBbl 00pa3oBaHMs JIucaxapuiaoB. VIMeTh mMpenacTaBieHHE O
BOXHEHIINX XUMHUYECKMX CBOMCTBAaxX AucaxapunoB. ONHCHIBaTh MPOMBIIIICHHOE
MIOJIyYEHUE C€axapo3bl M3 MNPUPOAHOro ChIpbs. CONOCTaBIATh XUMHUYECKHE
CBOWCTBA JAMCAaXxapuaoB ¢ 00OJacTAMU  INpUMEHEHHs. XapaKTepu30BaTb
OMOJIOTHYECKYIO POJIb IMCAXaPHJIOB.

87

[Tonucaxapupl.

CpaBHUBaTh CTpPOEHHE M CBOMCTBAa Kpaxmalla H  UeUIoJ03bl.  HMeTh
npeaACTaBJICHUC 0 BaXXKHEHIINX XUMHYECKUX CBOMCTBax noJicaxapuioB.
Habntonate ¥ onuceiBaTh XMMHUYECKHE PEAKIMU C MOMOIIBI0 POJHOTO S3bIKA U
A3bIKa XUMUHU. UIeHTH(UIMpoBaTh KpaxMall ¢ IOMOUIbIO KaUeCTBEHHBIX PEaKLUH.
CobmoaTte mpaBuia TeXHUKH Oe3omacHOCTU. COIMOCTAaBIATh XUMHUYECKUE
CBOWCTBa TOJMCAXapHIOB C OOJACTSIMM TNPUMEHEHHUs. XapaKTephu30BaTh
OHMOJIOTMYECKYIO POJIb MOJTHCAXAPHIOB.

88

Pemenue 3aJga4d u BBIITOJIHCHHUC

Vcnonp30BaTh anropuTMbl Ipu pemieHUuH 3agad. CocTaBisTh YpaBHEHMs IO




YIPaXHEHUH.

3aJlaHHBIM ~cXemaM mnpeBpameHuid. IIpoBoauTe pacueTel MO XMMHYECKUM
(dbopMyIaM BEIECTB M YPABHEHUSIM XUMHUECKUX PEaKLIUH.

89

Kupsl 1 Macia.

XapakTepr30oBaTh OCOOCHHOCTH CBOMCTB KMPOB Ha OCHOBE UX CTPOCHHS (3KHUPBI
KaK CJIOXHbIe A(HpHl TIUIEPUHA U BHICIIUX KapOOHOBBIX KHcIOT). Mmerhb
MPEJICTABICHUE O BAXKHEUIINX XUMUYECKHX CBOMCTBAX KUPOB. XapaKTEPU30BaTh
00JIaCTH MIPUMEHEHHSI )KUPOB M UX OMOJIOTMYECKYIO POJIb.

90

AMHUHOKHCIIOTEL.

XapakTepu30BaTh AMUHOKHCIIOTHI Kak aM(pOTEpHble OPraHUYECKHUE COEAMHEHMS.
HNMers mpencraBiieHHE O CTPOCHUM M BAKHEHIINX XUMHUYECKHUX CBOMCTBAX
aMMHOKUCJIOT. XapaKTepHu30BaTh GYHKLNH, 00JACTH IPUMEHEHHU aMUHOKUCIIOT U
ux Ouosioruyeckyro poib. Habmogate neMoHCTprpyeMble onbIThl. Habmonats u
OIUCBIBATh XUMUYECKUE PEAKIIMH C IOMOIIBIO POJIHOTO s3bIKA M A3bIKA XUMUH.

91

benxu. Ientuasl. (JJabopaTopHbIil OMBIT
Ne 12).

XapakTepu3oBarh Oenku Kak moiumentuasl. ONUCBIBaTH CTPYKTYPHI Oelka.
Nmers mpencraBieHHE O CTPOCHUMM W BAKHEUIINX XUMHUYECKHX CBOMCTBAX
O0enkoB. XapakTepu3oBaTh (PYHKIMH, OOJACTH TPUMEHEHHS OEITKOB U HUX
OMoJIOTHYECKYI0 poib. MaeHTuduupoBaTs OCIKH C MOMOIIBI KaueCTBEHHBIX
peaknuii. Habmronate U OMUCHIBATh XUMHUUYECKUE PEAKIIUU C IMOMOIIBI0 POTHOTO
s3bIKa U sA3bIka XuMuu. CoOiroAaTh mpaBuiia TEXHUKUA O6e30macHOCTH. OObACHATh
MEeXaHH3M 00pa30BaHUS U XapaKTep MENTHIHOW cBsi3u. VIMETh MpencTaBiIeHHE O
CTPOCHHH U BAKHEHIINX XUMUYECKUX CBOMCTBAX MENTHUIOB.

92

CTpyKTypa HYKJIEHMHOBBIX KHCIIOT.

XapakTepu3oBaTb HYKJIEHHOBBIE KHUCJIOTBI KaK IPUPOAHBIE  IOJIMMEPBHI.
OnuchIBaTh CTPYKTYpPbl HYKJIEMHOBBIX KUCIOT. CpaBHUBATh CTPYKTYphl OEIKOB U
HYKJIENHOBBIX kucnoT. OnuceiBath crpoenue JIHK u PHK. Mmets npencrasienne
0 BXKHEHIINX XUMHUYECKUX CBOMCTBAX HYKJIEMHOBBIX KUCIIOT.

93

buonornueckas POJib HYKJIICMHOBBIX
KHCIIOT.

OnuceBate  ¢yakuun JIHK u PHK. PackpeiBaTh OHONOTHYECKYIO pOJIb
HYKJICUHOBBIX KHUCIOT. PackpelBaTh CyThb W 3HAUYEHHE TIE€HHOM WHYKEHEPUU U
OMOTEXHOJIOTHH.

94

Oo6o06maroniee MOBTOPEHHE IO TeMam
«Azorconepkaiue ¥ OHOJOTHYECKU
AKTHUBHBIC OPTaHHUUYECKUE BEIICCTBA»

CucrtemaTu3upoBaTh U 0000IIATH MOJyYEHHBIE 3HAHUS O CTPOCHUH, CBOWCTBAX,
NOJyYEeHUH M NPUMEHEHHUU a30TCOJACpPXKAIMX M OMOJIOTMYECKH aKTHBHBIX
opranudeckux BemniectB. CocTaBisTh 06o0maromue cxemsl. [IpoBoAUTE pacdeTsl
110 XMMHUYECKUM (hopMysIaM BELIECTB U YPABHEHUSIM XUMHUECKUX PEeaKLUil.

95

KonrponsHast pabota Ne 4 mo Teme
«A3oTconepxamye ¥ OHMOJOTHYECKH
AKTHUBHBIC OPraHMUECKUE BELIECTBAY.

OcCyIecTBIATh TO3HABATENbHYIO PEQIIEKCHI0 B OTHOIICHMH COOCTBEHHBIX
JOCTHKEHHH B Ipoliecce petieHns yueOHbIX U MO3HaBaTeIbHBIX 3a/ay.




Tema 7 BpicokoMoJIeK

JISPHBIC COCTMHCHUA 7 yacoB

96 [Tonmumepsl OnepupoBaTh NOHATUSIMU «MOHOMEPY, «IIOTUMEPY, «COMOIUMEPY, «CTPYKTYPHOE
3BEHO», «CTENEHb MOJIMMEPU3ALUNY, «IIOJUMEPHU3ALUN», «ITOJTHKOHJICHCAIU.
XapakTepu30BaTh PeaklUH MOTMMEPU3ANUN U TOJUKOHJCHCAIIMA KaK CIIOCOOBI
MOJIy4EHHUs] BEICOKOMOJIEKYIISIPHBIX COeTMHEHUH.
97 [TonuMepHbIEe MaTepUAITHIL. XapakTepu30BaTh CBOWCTBA M3YUEHHBIX MOJIMMEPHBIX MarepualioB. ONUCHIBATH
CBOMCTBA, CMOCOOBI TMOJY4YEHHs] M TNPUMEHEHUS W3YYEHHBIX IOJTMMEPHBIX
MatepuanoB. HabmiomaTe ©  ONHCHIBATH  JIEMOHCTPUPYEMBIC  OIIBITHI
XapakTepru30BaTh NOTPEOUTETHCKHUE CBOMCTBA U3YUEHHBIX BEIECTB.
98 OTHOIIIEHNE CHHTETUYECKUX BOJIOKOH K | XapaKTepu30BaTh CBOMCTBA M3YYCHHBIX MOJUMEPHBIX MarepuaynioB. ONUCHIBATH
pacTBopaM  KHCJIOT M  LIeJIOYeH. | CBOICTBA, CMOCOObI MOJYy4YEHUS U NPUMEHEHUS M3YYEHHBIX MOJUMEPHBIX
(JTabopatopuslii ombIT Nel3). MatepuanoB. HabmomaTe ©W  ONHCHIBAaTH  JIEMOHCTPUPYEMBIC  OIIBITHI
XapakTepru30BaTh NOTPEOUTETHCKHUE CBOMCTBA U3YUEHHBIX BEIIECTB.
99 [IpakTnueckas pabota Ne 10. | [IpoBoauTh, HaOMIOJATh W  ONMUCHIBATH XMUMHUYECKMHA  OIKCIHEPUMEHT IO
Pacnio3naBanue miacTUKOB. pacrno3HaBaHHMIO IacTUkoB. HaOmiogaTh W OMHMCHIBaTH  CaMOCTOSTEIHHO
MIPOBOAMMBIE OMBITHI C MOMOIIBI0 POJHOTO SI3bIKAa U s3bIKa XuMuu. CoOnronarh
MpaBHJIa TEXHUKH 0€30MaCHOCTH.
100 [TpakTrueckas pabora No 11. | [IpoBoauTh, HAOMIOAATP W  ONHCHIBATH XUMHUYECKHNW DKCIIEPUMEHT  TI0
Pacrnio3HaBaHue BOJIOKOH. pacmo3HaBaHWIO BOJIOKOH. HaOmiomaTh W OMHCHIBaTH  CaMOCTOSITEIHHO
MIPOBOAMMBIE OIBITHl C MOMOIIBIO POJIHOTO sI3bIKa U sA3blka xuMuHu. CoOnroaath
IpaBUJIa TEXHUKU O€30MaCHOCTH.
101 Ob6oOmaromee moBTOpeHHEe MO Kypey | O000mary 3HaHUsSI U JENaTh BBIBOJBI O 3aKOHOMEPHOCTSX M3MEHEHHH CBOMNCTB
«OpraHnnueckas XuMHs» OpPraHUYECKUX COCAUHEHHA B 3aBUCUMOCTH OT UX CTpoeHHs. OCyIIecTBIATh
MO3HABATENbHYI0 pe(dIeKCHi0 B OTHOIIEHWH COOCTBEHHBIX JOCTHKEHHH B
nporiecce peieHus: y4eOHbIX U O3HABATENbHBIX 33/1a4.
102 HroroBass koHTponpHass pabota 1o | OCymecTBIATh TO3HABATEIbHYIO pPEQICKCUI0 B OTHOIICHHWH COOCTBEHHBIX
Kypcy Xumus 3a 10 kiacc. JOCTHKEHHH B MPOIIeCCe pelieHns Y9eOHbIX U TTO3HABATEIbHBIX 3a71a4.




TemaTn4yeckoe nuiannpoanue xumus 11 kiaacc.

3 yaca B Heaearo. Becero 102 yaca.

Buj 1esiTeJIbHOCTH YYeHHKA

KnaccudumnupoBars Heopranudeckue BemiectBa. (O000mare 3HaHUS W JAENaTh
BBIBOJIBI O 3aKOHOMEPHOCTSX M3MEHEHHHM CBOMCTB HEMETANIOB B MEPHOJAX U
rpynmnax Ilepuonnueckoi cucremsl. [IporHo3upoBarb CBOMCTBAa BOAOpPOAA U €ro
COCMHECHUI Ha OCHOBE 3HAHUM O NEPUOAUYECKOM 3aKOHE. XapaKTepu30BaTh
HAXOXJICHUE B MPUPOJE, CBOWCTBA, OMOIIOTUYECKYIO POJb U 00JaCTH MPUMEHEHUS
Boziopoja. Habmonare u onuceIBaTh IEMOHCTPUPYEMBIE OTIBITHL.

HpOBOI[I/ITI:, HaGHIOI[aTB N OIINChIBATh XI/IMI/I‘IGCKI/Iﬁ 3KCHepI/IM€HT 110 HOHy‘IeHI/IIO
Bojopoja. HaOmromaTh W ONMKMCHIBATH CaMOCTOSITEILHO IPOBOJUMBIC OIBITHI C
IIOMOIIIBIO pO,Z[HOI‘O S3bIKA MW A3bIKA XHWMHH. COGHIO,Z[&TB HpaBI/IHa TCXHUKNU
0€30IaCHOCTY.

Xapaktepu3oBaTh 001IMe CBOMCTBa ranoreHoB. OOBICHATH 3aBHCHMOCTH CBOMCTB
BEIIECTB OT UX cocTaBa U crpoeHus. O0oOmarhs 3HaHUS W JieNaTh BBIBOJBI O
3aKOHOMEPHOCTSAX HM3MEHEHMM CBOWCTB TrajoreHoB. IIporHosupoBarb CBONCTBa
HEU3YYCHHBIX JJIEMEHTOB U MX COCIUHEHHM HAa OCHOBE 3HAHMM O NMEPHOAMYECKOM
3akoHe. OOBSCHATH B3aMMOCBSI3U MEXKIy HAXOXIACHUEM B IPHPOJIE, CBOWCTBAMH,
OMOJIOTNYECKOH pOJIbIO M 001aCTAMU IPUMEHEHUS U3Y4aE€MBIX BEILECTB.

OOBACHATH 3aBHCUMOCTh CBOMCTB XJIOpa OT €ro cTpoeHusl. OOBACHITh B3aUMOCBSI3H
MEXIy HaX0XKJICHHEM B IIPUPOJIC, CBOMCTBAMH, OMOIOTUYECKON POJIBIO U 00JIACTIMU
MPUMEHEHHUsI XJIopa. XapaKTepru30BaTh MPOMBIIIICHHbIE U JTAOOPAaTOPHbBIE CIIOCOObI
nosydeHust xyopa. lccrmenmoBarh CBoiicTBa M3ydaeMbIx BemiecTB. HabmiomaTth
JEMOHCTPUpPYEMbIE U CaMOCTOSITENIbHO  MPOBOAMMBIE  OmbIThl.  HabmiomaTh
XUMHUYECKHE PEAKIIMH U OMKCHIBATh UX C OMOIIBIO PYCCKOIO SA3BIKA U SI3bIKA XUMHH.
Cobmo1aTh MpaBuiia TEXHUKHA O€30IMaCHOCTH.

Ne \ Hara \ HanMmeHOBaHHE TeMbl

Tema 1 Hemerasinl 31 yac

1 Knaccuukanuss TpoCTBIX — BEIECTB.
Bonopon.

2 [Tpaktuyeckas padora Ne 1. [Tomyuenue
BOJIOpPOJIaA.

3 I"ajiorenst.

4 Xop.
(JTaGopaTopHsIii onbIT Ne 1).

S) Kucnoponnsle coequHeHUs XJ10pa.
(JTaGoparopHsrii onbIT Ne 2).

XapakTepu3oBaTb CBONCTBA KHCJIOPOJHBIX COeAUMHEHMH xyopa. ConocTaBisiTh
XMMUYECKHE CBOMCTBA KMCIOPOAHBIX COEAUHEHNH XJI0pa C 00JacTIMU IPUMEHEHHUS.
HccnenoBaTh cBOMCTBa M3yuyaeMmbIX BemiecTB. HaOmronaTh JeMOHCTpUpyEMbIE U
CaMOCTOSITEJIbHO IPOBOJAUMBIE ONbITHL. HalOmogare XuMuYeckue peakuuu u
OIMCBIBATh UX C MOMOIIBIO POJHOTO sI3bIKa M si3bIKa XUMUU. CoOIoaaTh mpaBuiia




TEXHUKU O€30ITaCHOCTH.

XnopoBogopoa. CoJisiHast KUCIOTA.

OOBSCHATH 3aBHUCHUMOCTh CBOWMCTB BEHIECTB OT MX COCTaBa W CTPOCHHUS.
[Iporno3upoBath CBOMCTBa COCIWHEHUH HA OCHOBE 3HAHUN O MEPUOIUYECKOM
3aKOHE. XapaKTepu30BaTh CBOMCTBA XJIOPOBOAOPOJA M  COJSHOM KHCJIOTHI.
ComnocTaBisiTb XMMHUYECKHE CBOMCTBA XJIOPOBOJOPOJa M COJSHOM KHUCIOTHI €
o0nacTaMM TpPUMEHEHHs. XapaKTepU30BaTh IPOMBIIUICHHBIE U JaOOpaTOpHBIE
CIOCOOBI TOJTYYEHHUS COJSTHOW KHUCHOTHI. WmeHTuduImpoBarh rajloreHUIUOHBI C
MOMOIIBI0 KAUeCTBEHHBIX peakiuil. HabmogaTh ¥ OMHCHIBATH CaMOCTOSITEIBHO
MPOBOIUMBIC OTBITHI. COOJII0IaTh MPaBHJIa TEXHUKUA 0€30MTaCHOCTH.

[Tpaktuyeckas padora Ne 2. [lomyuenue
XJIOPOBOZOPOZA U COJITHOM KUCIIOTBI.

[TpoBoauTh, HAOTIOAATH W OMHCHIBATH XUMHUYECKHUN SKCIIEPUMEHT MO TOTYYCHHIO
XJIOPOBOJIOPOJIa M COJITHOW KHUCIOThL. HabmromaTh W ONMUCHIBATH CaMOCTOSITEIBHO
MPOBOAMMBIE OMBITHI C MOMOIIBI0 POJHOTO sI3bIKa M si3bika Xumuu. CoOI0IaTh
MpaBUJIa TEXHUKU OC30MaCHOCTH.

®top, OpoM, O/ U UX COEAUHEHHUSL.
(JTaboparopusrii onbIT Ne 3).

O0600mare 3HAHUS WU JeJaTh BHIBOJBI O 3aKOHOMEPHOCTSIX HW3MEHEHUH CBOWCTB
rajoreHoB. IIporHo3upoBaTh CBOICTBA COEAWMHEHHUM HA OCHOBE 3HAHHH O
nepuoandeckoM 3akoHe. OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTpOEHHUs. XapaKTepu3oBaTh CBOWCTBa (Topa, Opoma, MOAa W WX COCIUHEHUH.
ConocraBnsiTh XMMHUYECKHE CBOHCTBa ¢ropa, Opoma, MOAa M HX COCIUHEHUH C
obOnacTsiMu npuMeHeHusl. ViccmenoBaTh CBOMCTBA M3ydaeMbIX BemlecTB. HabmrogaTh
JEMOHCTPHPYEMbIE U  CaMOCTOSITENIbHO MPOBOAWMBIE  ONBITHL.  HabmomaTh
XUMHUYECKHUE PEaKlUy U OMUCHIBATH UX C MMOMOUILIO POJIHOTO SI3bIKA U SI3bIKA XUMHUU.
Cobmro1aTh MpaBuiia TEXHUKHA OE30MMACHOCTH.

XanbKOr'€HEI.

XapakTepru3oBaTh OOIIME CBOMCTBA XAIBKOTEHOB. OOBSICHATH 3aBUCHMOCTb CBONCTB
BCIICCTB OT HMX COCTaBa U CTPOCHMUA. 0606H_IaTI> 3HAHUA KU Ac€J1aThb BBLIBOAbLI O
3aKOHOMEPHOCTSIX W3MEHEHUH CBOMCTB XalbKOreHOB. [IporHo3upoBaTh CBOMCTBa
HCU3YUCHHBIX 3JICMCHTOB U HX CO€I[I/IHGHHI>'I Ha OCHOBE 3HAHUH O NnepruoaANn4CCKOM
3akoHe. OOBSACHATH B3aMMOCBS3U MEXAY HaxXOXKICHHEM B NPUPOIE, CBOWCTBAMU,
OMOJIOTMYECKOI pOJIbIO M 00JaCTAMU IPUMEHEHUS N3y4aeMbIX BEILECTB.

10

O30H — amioTpomHas MoOAUGUKAIUS
KHUCJIOpO/JIa.

XapakTepu3oBaTh  O030H Kak  aUIOTPONHYI0  MOAM(HUKAIMIO  KHUCIOPOJa.
ComnocTaBnsATh POJIb 030Ha B BEPXHHX M HIDKHUX CJOAX aTMocdepbl. OObICHATH
3aBUCUMOCTh CBOWCTB O30Ha OT €ro cTpoeHus. CpaBHUBATh CBOMCTBa O30HA W
KucJjopoaa. OGB}ICH}ITB B3aNUMOCBA3U MCKOY HaXO0XICHUEM B nmpuponae,
CBOMCTBaMHU, OHOJOTHYECKON POJIBbIO M 00JIACTIMU IPUMEHEHUS 030HA.




11

[Tepokcun BOJIOpOJIA U €ero
MIPOU3BOIHBIE.

XapakTepu30BaTh BOJAY M IICPOKCHJ BOIOpPOJA Kak BOJOPOIHBIC COCIHHEHUS
kuciopoaa. CpaBHUBATH CBOMCTBA BOJIBI U MEPOKCHIA BOJOPOIA. XapaKTepHU30BaTh
MEPOKCHI BOJAOPOJa KaK OKHCIWTEIb M  BOCCTAaHOBUTENIb. COIMOCTAaBIIATH
XMMHYECKHE CBOICTBA MEPOKCHAA BOAOPOAA ¢ obimacTsaMu npuMeHeHus. Habmonare
M OIUCHIBATH CAMOCTOSITEIBHO MPOBOAMMEBIE OMBITHL. COOMI0AaTh PaBUia TEXHUKU
0C30I1aCHOCTH.

12

Cepa.

OOBACHATH 3JIEKTPOHHOE CTPOECHUE MOJIEKYJ M3Y4EeHHBIX BeliecTB. OObBICHATH
3aBUCUMOCTBb CBOWCTB CEpBI OT €€ CTpOeHHUs. MIMeTh mpeacTaBieHue O BaKHEHIINX
XUMHUYECKUX CBOMCTBaxX cepbl. OOBACHATH B3aMMOCBSI3M MEXKIYy HAXOXJIECHHEM B
NPUPOJIE, CBOWCTBAMH, OMOJIOTMYECKOH POJIBI0 M OOJACTAMU HPUMEHEHHUS CEpBl.
XapakTepu30BaTh MPOMBIIUICHHbIE U J1a00OpaTOpHbIE CIOCOOBI MOJYYEHUS CEpBI.
HaGnronate ¥ onuchIBaTh JEMOHCTPUPYEMBIE OTIBITHI.

13

CepoBogopon. Cynbbuasl. CepHHCTHIN
ras.

OOBACHATH 3aBUCUMOCTh CBOICTB BEIIECTB OT MX C€OCTaBa M CTPOCHHS.
IIporHo3upoBaTk CBOMCTBA COCIWHEHHM HAa OCHOBE 3HAHUW O IEPUOIUYECKOM
3akoHe. OOBSCHATH B3aMMOCBSI3U MEXKJy HAXOXKAECHUEM B IPHUPOJIE, CBONWCTBAMH,
OMOJIOTUYECKON poNibl0 W 00NacTAMHM TNPUMEHEHUS HM3y4aeMbIX BEIIECTB.
XapakTepu3oBaTh CHOCOOBI TOJYYEHUS U CBOMCTBa M3y4aeMbIX BELIECTB.
HaGnronate 1 onuchIBaTh JEMOHCTPUPYEMBIE OTIBITHI.

14

CepHblil aHTUAPHU U CEPHAST KUCIIOTA.
(JTaGopaTopHsbIii onbIT Ne 4).

OOBACHATD 3JEKTPOHHOE CTPOEHUE MOJEKYJ HW3Y4YeHHbIX BeliecTB. Iwmersb
IIPE/ICTABICHUE O BaKHEHIIMX XMMMUYECKHUX CBOWMCTBAaX CEPHOIO aHTMApUAa Hu
cepHOM KHUCIOTHL. COMNOCTaBIATh XWMHYECKHE CBOWCTBA CEPHOM KHUCIOTHI C
obmactsiMu  npuMeHeHus. MccrnenoBaTh  CBOWCTBA — M3y4aeMbIX — BEIIECTB.
NnentudunuposaTh cynb@UTH U CyIb(aThl C MOMOILIBIO KaUeCTBEHHBIX pEaKLUi.
HaGntogate  neMOHCTpUpYEMble M CaMOCTOSITENIBHO — MPOBOAMMBIE  OIBITHI
HabmronaTte XxuMu4ecke peakliid U OMHUCHIBATh MX C MOMOIIBIO POAHOTO S3bIKa U
a3b1ka XuMuHU. CoOITI01aTh NpaBUiIa TEXHUKU 0€30IacHOCTH.

15
16

Pemenne 3amady M BBINOJHEHHUE
YIPa)KHEHUM.

CocTaBnaTh ypaBHEHHUS PEaKLMi, C MOMOILIbI0 KOTOPBIX MOXXHO OCYIIECTBUTH
LETIOYKM TpeBpanieHui BemecTB. OCYIIECTBIATh pacueThl MO XHUMHYECKUM
ypaBHeHUsIM. VIcrosib30BaTh aIrOPUTMBI TPH PEIICHUH 3a]1au.

17

DneMEHTHI NOATPYIIIBI a30Ta.

XapakTepu3oBaTh OOIIME CBOWCTBA 3JEMEHTOB MOATpyNIbl a3ora. OOBICHATH
3aBHCHMOCThH CBOMCTB BEIIECTB OT MX cocTaBa M cTpoeHus. O000maTh 3HAHUSA U
ACJIaTh BBIBOJABI O 3aKOHOMCPHOCTAX U3MCHEHUH CBOWCTB HU3Yy4acMbIX BCHICCTB.
[IporHo3upoBaTh CBOMCTBA HEU3YUYECHHBIX AJIEMEHTOB U MX COCAUHEHUN HA OCHOBE




3HaHUH O TIepHOINYECKOM 3aKoHe. OOBSCHATH B3aMMOCBSI3H MEXIY HaXO0XKJICHHUEM B
MpUpPO/C, CBONCTBAMH, OWOJOTHYECKONH POJBI0 W O0JIACTSIMH TPUMEHEHUS
M3y4aeMbIX BEHIECTB.

18

A30T.

OOBSCHATH 3aBUCHMOCTH CBOWCTB a30Ta OT €ro cTpoeHus. MiMerh mpencraBieHue o
BaKHEHIIINX XMMHUYECKUX cBoMcTBaxX a3zoTa. ComocTaBIIITh XMMHYSCKHE CBOMCTBA
asoTa C 06HaCT}IMI/I HpI/IMeHeHI/IH. OGB}ICH}ITB B3aUMOCBA3U MG)KI[y HaXO0XJICHHUCM B
MPUPOJIC, CBOMCTBAMHU, OMOJOTMYECKOW POJIBIO U O0JACTAMH NPHUMEHEHHs a30Ta.
XapakTepu30BaTh MPOMBIIIICHHBIC U JIA0OPATOPHBIE CIIOCOOBI TOTYYEHUS a30Ta.

19

AMMHaK 4 cOJIM aMMOHUS.
(JTaGopaTopHsbIii onbIT Ne 5).

OOBACHATH 3aBUCHMOCTH CBOMCTB aMMHakKa OT €ro CTpOEHHUs. XapaKTepu3oBaTh
aMMHaK KaK BOCCTAHOBHTEIb. VIMETh MpeAcTaBiICHUE O BAXKHEUIIUX XUMUYECKUX
CBOMCTBAax aMMmuaka M cojied aMMOHuA. ConocTaBisiTh XMMHYECKHE CBOMCTBA
aMMHaKa W colled aMMOHHMS C oOJacTIMH NpUMEHEHHs. XapaKTepu30BaTh
MIPOMBIIIJICHHBIE CITOCOOBI MOTy4YeHHus amMmMHaka. ccnenoBars cBolicTBa U3y4aeMbIX
BemecTB. HabmonaTh 1EMOHCTPUpPYEMBIE U CAMOCTOSITETFHO TTPOBOJAUMEIE OTIBITHL.
Habmronate XuMu4eckre peakllud U OMHUCHIBATh MX C MOMOIIBIO POAHOTO S3bIKa U
a3b1ka XUMuHU. CoOITI01aTh IpaBUiIa TEXHUKU 0€30IacHOCTH.

20

[Tpaktrueckas padora Ne 3. [lonyueHnue
aMMUaKa ¥ U3y4E€HHE €r0 CBOWCTB.

[TpoBoaNTh, HAOMIONATH U OMHCHI- BATh XUMHUYCCKHH HKCIIEPUMEHT MO MOTYYECHHIO
aMMHaKa W H3YUCHUIO C€ro CBOMCTB. Ha6JHOI[aTB H OIIMCHIBATh CaMOCTOATCIBHO
IPOBOANMMBIC ONBITHI C MOMOIIBIO POIHOTO s3bIKa W s3bIka XuMuH. CoOIr0maTh
IpaBUJIa TEXHUKU OE€30MaCHOCTH.

21

Okcunr! a3oTa.

OOBACHATH 3aBHCHMOCTb CBOWCTB OKCHIOB a30Ta OT MX COCTaBa M CTPOCHMS.
OO6o00mary 3HaHMA M JIENaTh BBIBOJBI O 3aKOHOMEPHOCTSIX M3MEHEHHUIl CBOWCTB
M3Yy4aeMbIX BellecTB. FIMeTh peacTaBlIeHne O BaXKHENIINX XUMUYECKUX CBOMCTBAX
OKCUJIOB a30Ta, a30TUCTOM KHUCJIOTHI U HUTPUTOB. XapaKTepU30BaTb HUTPUTHI KAK
OKHUCJINTEIM M BOCCTAaHOBUTENH. CONOCTABIATE XMMHMYECKHE CBOMCTBA OKCHIIOB
azora ¢ oOsacTsMH TpuMeHeHus. HaOmiogaTb M ONMMCHIBATH JIEMOHCTPUPYEMbIE
OIIBITHI.

22

A30THAsI KUCJIOTA U €€ COJIU.

HNmeTp mpexncraBieHre O BaXXKHEWIIMX XMMUYECKUX CBOMCTBAX a30THOW KHCIIOTHI.
XapakTepu3oBaTh OTHOIICHHWE Aa30THOM KHCJIOTHI K MeTauiaMm, OOBICHSTH
3aBUCUMOCTb IIPOJYKTa BOCCTAHOBJICHUSI @30THOM KHUCJIOTBI OT aKTUBHOCTH METAJLIA
Y KOHIIEHTpalUH KUCTOThL. COMOCTaBISATh XUMHUYECKUE CBOMCTBA a30THOM KHUCIIOTHI
c oOnacTsMu TpUMEHEHHUs. XapaKTepu30BaTh CIOCOOBI TIOMYy4YCHHS a30THOM
KkuciIoThl. HabmonaTe v OMUChIBaTh AEMOHCTPUPYEMBIC OTIBITHI.




23

docdop.

XapaktepuszoBaTh auioTpornHbie Moaudukanuu (ochopa. CpaBHUBATH O€NbIil U
KpacHbiii pocdop. IMeTh npeacTaBieHne 0 BAKHEHIINX GU3NIECKUX U XUMHYECKHUX
cBoiictBax (Qocdopa. ComocTaBisaTh XUMUUYECKHE CBOMCTBA docdopa ¢ 00macTIMu
NpUMEHEHHs. XapakTepu3oBaTh crocoObl monydeHus ¢ochopa. Habmomate u
OIMCBIBATH IEMOHCTPHUPYEMBIE OTBITHL.

24

@ocdopubiit anruapua U hochopHbie
KHCJIOTHI.
(JTaGopaTopHsbIii onbIT Ne 6).

Hmetb mpencTraBieHHEe O BaKHEHIIMX (PU3MUYECKUX M XUMHUYECKHX CBOMCTBax
dbochoproro anruapuna u ochopHbix KucTOT. CONMOCTABIATH XUMHYECKHE
cBoicTBa (OocPOpHBIX KHCIOT € O0JacTIMHU NpUMeHeHus. WaeHTuuuupoBarth
dbochar-noHEI ¢ TIOMOIIBIO KAaYeCTBEHHBIX peakuuii. HMccinenoBath CBOMCTBA
u3ydyaeMbIX  BemecTB. HaOmionaTh JAEMOHCTPHpPYEMBIE M CaMOCTOSITEIBHO
MpoBOAMMBIE ONbITB. HaOmiogaTh XUMHUECKHE peaklUUd U OINUCHIBaTh HUX C
MOMOIIIBI0 POJHOTO s3blKa W s3bIKa XuMuM. CoOmofaTh NpaBuUiIa TEXHUKU
0€301MacHOCTH.

25

Yrnepon

OOBACHATH 3aBUCHMOCTh CBOMCTB YIJIEPOAA OT €ro CTPOCHHS. XapaKTepH30BaTh U
CpaBHMBaTh aJJIOTPONHbIE Mojaudukamuu yriepona. MMerb mnpeacraBieHue o
BOKHEHIIMX (U3NYECKUX M XUMHYECKHUX CBOICTBAax yriepoaa, KapOWIOB.
ConocrTaBnsiTh XMMHUYECKHE CBOMCTBA Yyriepoja U KapOUAOB ¢ 00JacTsIMu
npuMeHeHust. Ha0nro1aTh 1 OMMChIBaTh JEMOHCTPUPYEMBIE OTIBITHI.

26

CoenuHenus yriepoa.
(JTaGopaTopHsbIii onbIT Ne 7).

Nmerp mnpencraBieHrne O BaXHEHIUX (U3MUECKUX M XHMHUYECKHX CBOWCTBaX
coenuHeHuil yrinepona. CpaBHUBaTh CTPOCHUE U CBOMCTBA YIJIEKUCIOTO U YyTapHOTO
ra3oB. CONOCTaBISITh XUMHUYECKHE CBOMCTBA COCIWHEHMH yriepoja ¢ o0JacTsIMu
npuMeHenus. VaeHtudunupoBaTh KapOOHATHOHBI C TOMOINBIO KAd4eCTBEHHBIX
peaKkuuid. Uccnenosats CBOMCTBA M3y4aeMbIX BEIIECTB. HaOmronats
JEMOHCTPHPYEMbIE H  CaMOCTOSITENIbHO MPOBOAWMBIE  ONBITHL.  HabmomaTh
XUMUYECKHUE PEAKITUU U OMUCHIBATh X C TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMHH.
Cobmo1aTh MpaBuiia TEXHUKHA OE30IMaCHOCTH.

27

[Ipaktrueckas padora Ne 4. [TonydeHnue
YTJIEKUCIIOTO ra3a.

[TpoBoauTH, HAOMIOJATh M OMUCHIBATH XUMHUYECKHUU SKCICPUMEHT IO MOJIYYECHHUIO
yFJ'IeKI/IC.HOI‘O rasa. HaGHIOI[aTB N OIIKMCBIBATH CaMOCTOSATCIIBHO HpOBOI[I/IMBIe OIIBITHI
C TIOMOIIBIO POJHOTO sI3bIKa M s3bIKa XUMHH. CoOJr0maTh MpaBHa TEXHUKH
0C30I1aCHOCTH.

28

Kpemuunii.

OOBACHATH 3aBUCUMOCTb CBOMCTB KPEMHUS OT €ro CTpoeHUs. FIMeTh npejcTaBieHue
0 BaXKHEUIIIHUX (bI/IBI/I‘-IQCKI/IX U XUMHYECKHX CBOMCTBax KpCMHUHL. ConocraBiaTh
XUMHUYECKHE CBOICTBa KpeMmHHsi ¢ oOjactsmu mnpumeHeHus. HaOmomate u




OIMMCBIBATH JEMOHCTPUPYEMBIC OIIBITEHI.

29 CoennHeHNs KpEMHUS. Hmetb mpencTraBieHHE O BaKHEHIIMX (PU3MUYECKUX M XUMHUYECKHX CBOHCTBax

(JTabopartopusrii onbIT Ne 8). coeguHeHN KpeMHusA. COnmoCTaBiIsATh XUMUYECKUE CBOMCTBA COCUMHEHUN KPEMHUS
c oOmactaMu mnpuMeHeHus. McciemoBaTh CBOMCTBa H3y4aeMbIX — BEIIECTB.
HaGntogate M onuchIBaTh CaMOCTOSITENIBHO MPOBOAMMBIE ombITH. Habmonars
XMMHUUYECKHE PEAaKLUU U OIUCBIBATH UX C IOMOULIBIO POJIHOTO SI3bIKA U SI3bIKA XMUMHUHU.
CobnroaTh paBUIa TEXHUKH 0€30MMaCHOCTH.

30 [IpakTnueckas pabota Ne 5. | IlpoBoauTh, HaOMOAaTh U OMNHCHI- BaTh XMMHYECKMH OSKCIEPUMEHT 110
Beimonnenune JKCHEPUMEHTAIbHBIX | HACHTU(QUKAIIMM BELIECTB C IOMOILNBI0 KAayeCTBEHHBIX peakuuil. Habmogate u
3aj1a4 rno reme «Hemeramiso». OIMCBIBATh CAMOCTOATENBHO MPOBOAUMBIE OMBITHL. CoOI0AaTh MpaBHUia TEXHUKU

0€30aCHOCTH.

31 KontponsHast pabora Ne 1 mo Teme | OCymecTBIATh MO3HABATENbHYIO pPE(IEKCHUI0 B  OTHOLICHMH COOCTBEHHBIX
«Hemeramibmy. JOCTHKEHHH B poliecce pelleHus yueOHbIX ¥ I03HAaBaTeNIbHBIX 3a/1a4.

Tema 2 Metanas 30 yacoB

32 CpoiictBa u  Meronsl  moiydeHus | OOBACHATh 3aBUCHMOCTb CBOHCTB METAIJIOB OT HMX CTPOCHHUS. XapaKTephU30BaThb
METAJIJIOB. o0Iye XMMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH HA OCHOBE CTPOCHUS

UX aTOMOB M IIOJIOKEHUS B DJIEKTPOXMMUYECKOM PpsJy HANpPSDKEHUN METaslloB.
[IporHo3upoBaTh CBOMCTBA HEU3YUYEHHBIX AJIEMEHTOB U MX COCIUHEHUN HA OCHOBE
3HaHUI O EePUOJUUECKOM 3aKOHE. XapaKTepH30BaTh CIOCOOBI MOTyYSHHUS METAJIIOB
u3 pya 1 MuHepanoB. HabmronaTe ¥ onuchIBaTh JEMOHCTPUPYEMBIE KOJIJIEKIIUH.

33 Crnnassl. HNwmers mpexacraBieHue o©O Hanbojee W3BECTHBIX CIUIaBaX. XapaKTepU30BaThb

oco0eHHOCTH cIu1aBoB. HabutogaTh U ONUCHIBATh IEMOHCTPUPYEMbIE KOJUIEKLIUH.

34 OOmiast  XapakTepHCTUKa IIETOYHBIX | XapaKTepu30BaTh OOIIME CBOIMCTBA IIEIOYHBIX METALIOB. OOBACHATH 3aBHCHUMOCTD
METAJIJIOB. CBOMCTB LIEJIOYHBIX METAJUIOB OT CTpoeHus. O0001maTh 3HaHNs U JeN1aTh BBIBOABI O
(JTaGopaTopHsbIit onbIT Ne 9). 3aKOHOMEPHOCTSAX H3MEHEHMM CBOMCTB ILEJIOYHBIX MeTauioB. IIpornosuposathb

CBOMCTBA HEHM3YYEHHBIX DJJIEMEHTOB M MX COCIMHEHHH HA OCHOBE 3HAHHU O
NEepUoINYeckoM 3akoHe. OOBACHATh B3aUMOCBSA3H MEXK1y HAXOXKICHUEM B IIPUPOJE,
CBOMCTBaMM, OHOJIOTMYECKOM PpOJIBIO M OONACTIMM NPUMEHEHUS M3Y4aeMbIX
BemiecTB. MaeHTuuuupoBarh MIETOYHBIE METAJIB 0 IBETY IJIAMEHHU MX COJICH.
HaGntopate  neMOHCTpUpYEMbIE M CAMOCTOSITENIBHO  NPOBOAMMBIE  OIBITHI.
HaGntogate XMMHUYeCKHe peakMi M OMUCHIBATh MX C MOMOIIBIO POJHOTO SA3bIKA U
A3blka XuMuu. Co0JI0aTh NpaBUiIa TEXHUKU 0€30IaCHOCTH.

35 Hatpuii u xanuil. OOBSCHATH 3aBUCHUMOCTh CBOMCTB HAaTpusi M KalHs OT MX cTpoeHus. CpaBHHMBATh




(JTaboparopnsrii onbIT Ne 10).

CBOWCTBAa HATpusi W Kaius. VIMeTh TpEeACTaBICHHE O BaXKHEUIIMX XUMHUYECKHX
CBOfICTBaX HanI/I}I U KaJiusl. OGB}ICH}ITB B3aMOCBSI3HU MG)KI[y HaXo0XIACHUEM B
MPUPOJIe, CBOMCTBAMHU, OMOJIOTUYECKON POJIBIO U 00NACTSIMU PUMEHEHUST HATPHS U
Kajust. XapakTepu30BaTh NMPOMBIIUICHHBIE U JIAOOpaTOpHBIE CHOCOOBI TMOTY4YEHUS
Hatpus. HabGmiomate AEMOHCTpUpPYEMBIE M CaMOCTOSITEIBHO IMPOBOJMMBIC OIIBITHI.
HaGHIO,Z[aTB XUMHNYCCKHUC peaKI_II/II/I U OIMKUChIBATH UX C ITOMOIIBIO pyCCKOI‘O A3bIKA U
si3bIka XuMun. CoOJIoAaTh MpaBwia TEXHUKHA 0€30TTaCHOCTH.

36

COGI[I/IHGHI/I}I HaTpusA U KaJlus.
(JTaboparopnsrii onbiT Ne 11).

HNmeTtp nipeacraBiieHUE 0 BaKHEUIIIMX XUMUYECKUX CBOMCTBAX COCIMHEHUIN HATPUS U
Kanusl. XapaKTepu30BaTh COAY U €KMW HATP KaK BaXKHEHIINWE COCTMHEHUS HATPUS.
OOBSCHATH B3aUMOCBSI3U  MEXIy HaxOXICHHEM B MPUPOJE, CBONCTBaMH,
OMOJIOTMYECKOU POJIBI0 COCMHEHHM HAaTpus U Kanus. COMOCTaBISITh XUMHYECKUE
CBOWCTBa COCAMHEHUIN HATPUS W Kajuus ¢ oOnacTsaMH HpuMeHeHus. VccriemoBaTh
CBOMCTBa M3ydaeMbIX BemlecTB. HabOmronate u  oOmMChIBaTH CaMOCTOSITENIBHO
MPOBOAMMBIE ONBITHL. HabmiogaTh XWMHYECKHE pEaKIUW | OINUCHIBATh HX C
MOMOUIBI0 POJHOTO si3plka M s3bika Xumuu. CoOmonaTh MpaBWila TEXHUKHU
0€30MaCHOCTH.

37

OOmiasi  XapakTepUCTUKa  3JIEMEHTOB
m1aBHOW noarpynnsl Il rpynmer.
(JTaGoparopusrii onbIT Ne 12).

XapakTepu3oBaTh OOIIHME CBOMCTBA 3JEMEHTOB TJIaBHOW moAarpynmnsl Il rpymmsl.
OOBACHATH 3aBUCHMOCTH CBOWCTB AJIEMEHTOB TWIaBHOW moxarpymmsl Il rpynmer ot
crpoeHus. O600maTh 3HaHHUA U JIeNaTh BBIBOJBI O 3aKOHOMEPHOCTAX H3MEHEHMI
CBOMCTB 3j1eMeHTOB IlaBHOW noxrpynnsl II rpymnmel. IIpornosuposars cBoiicTBa
HEU3YYCHHBIX DJIEMEHTOB U MX COCIUHEHHMHM HAa OCHOBE 3HAHMHM O NMEPHOAMYECKOM
3akoHe. OOBSACHATH B3aMMOCBSI3M MEXKJly HaXOXXKJICHHEM B INPHPOJE, CBOMCTBA MH,
OMOJIOTMYECKOH poJibl0 W 00NacTAMM TNPUMEHEHUS HM3y4aeMbIX BEIIECTB.
WnenTudunupoBars IIEIOYHO3EMENbHBIE METaUlbl [0 1[BETYy IUIAMEHU HX
coeauHeHuil. HaOmronaTh NeMOHCTpUpPYEMbIE M CaMOCTOSATENBHO IPOBOJUMBIE
onbIThl. HaOmronaTe XMMHUYECKHE PEAaKLUU U OMUCBHIBATh UX C IOMOUIBIO POJHOTO
A3bIKa U s13bIka XUMUU. Co0JI0JaTh PaBUiIa TEXHUKH O€30IaCHOCTH.

38

Marnuii 1 ero coeJUHEHUS.
(JTaboparopnsrii onbIT Ne 13).

OOBSCHATH 3aBUCHMOCTh CBOWMCTB MarHuisi OT €ro crpoeHus. iMeTs mpeacraBneHue
0 BROXHEUIMIMX (U3MYECKUX W XHUMHYECKHUX CBoMcTBaXx MarHus. ComocTaBisITh
XUMHYECKHE CBOMCTBA MarHusi ¢ obiacTsiMu npumeHeHHs. MccienoBaTh CBOWCTBa
n3ydaeMbIX BemecTB. HalOmogaTh W OMHUCHIBATH CaMOCTOSITENBHO IPOBOJUMBIC
onbIThl. Habmrogarh XMMHYECKHE PEAKIMH U ONUCHIBATh UX C TOMOIIBIO POJHOTO
sI3bIKa U si3bIKa XuMuK. COOJII0IaTh TTpaBUjIa TEXHUKU O€30TaCHOCTH.




39

Kanpmuii u ero coequaeHus.
(JTaGopaTopHusIit onbiT Ne 14).

OOBACHATH 3aBUCHMOCTh CBOMCTB KaJIbIUs OT €ro CTpoeHus. MIMeTh npecTaBieHue
(0] Bﬁ)KHGﬁHIHX q)HSI/IHGCKI/IX U XHUMHNYCCKUX CBOfICTBaX Kajablusl. COHOCTaBH}ITB
XUMHUYECKHE CBOMCTBA KaJIbIH ¢ oOjacTssMu mpuMeHeHus. MccnenoBarh CBOICTBa
M3y4aeMbIX BemiecTB. HaOmogaTh  JEeMOHCTpHpYeMbIE M CaMOCTOSITEIIEHO
MPOBOMMBIC OMNBITEL. HaOmrogaTh XWMHUYECKHE pPEaKIUM W OINHUCHIBaTh HUX C
IIOMOIIIBIO pO,Z[HOI‘O A3bIKa U sA3bIKa XHWMHUH. COG.HIO,Z[aTb HpaBI/IJIa TCXHUKN
0€30IaCHOCTH.

40

KecTtkocTh BOIBI M CIIOCOOBI €€
yCTpaHEHUS.
(JTabopaTopHsIit onbIT Ne 15).

XapaKTepu30BaTh BUJbI KECTKOCTH BOJBI. XapaKTepPU30BaTh CHOCOOBI YCTpaHEHHS
&KECTKOCTH BoAbl. HabmrogaThk u ONuchIBaTh CAMOCTOSITEILHO ITPOBOIUMBIE OIBITHI.
HaGnronate XMMHUYeCKHe peakMi M OMUCHIBATh MX C MOMOIIBIO POJHOTO SA3BIKA U
A3blka XuMuu. Co0JI0aTh NpaBUiIa TEXHUKU 0€30IaCHOCTH.

41

AJITOMAHHUA — XUMWYECKUI DJIEMEHT U
MPOCTOE BELIECTBO.
(JTabopaTopHusIit onbiT Ne 16).

OOBSACHATH 3aBHCUMOCTh CBOWCTB aJIOMHHHMS OT €ro crpoeHus. Hwmersb
MPEACTABICHUE O BAKHEUIINX (PU3MYECKUX M XUMUYECKUX CBONCTBAX AJFOMUHUS.
COHOCTaBHHTB XUMHUYCCKUEC CBOﬁCTBa AJIFOMUHUA C O6J'IaCT$IMI/I HpI/IMeHeHI/IH.
HccnenoBath cBOMCTBAa M3ydaeMbIX BemiecTB. HaOmromath JeMOHCTpUpYEeMble W
CaMOCTOSTCIIBHO HpOBO,Z[I/IMI:IG OIIBITHI. HaGHIOI[aTB XUMHNYCCKUC peaKI_II/II/I nu
OMHCHIBATh MX C MOMOIIBIO POAHOTO S3bIKA M s3bIka XUMHUH. COONIOAaTh MpaBHiia
TEXHUKU 0€30I1aCHOCTH.

42

CoenuHenus ATIOMUHUSL.
(JTaGopaTopHsbiit ombiT Ne 17).

NmeTry mnpexacTaBieHHe O BaXKHEUIIMX XUMHUYECKUX CBOMCTBAX COEIMHEHHI
amomMuHMS. OOBSICHATH B3aUMOCBSI3U MEXKTY HAXOXKIEHUEM B IIPUPOJIE, CBOHCTBAMH,
OMOJIOTUYECKOW pONbI0  coequHEeHUN amoMuHUsA. COIMOCTaBIATh XUMHYECKHE
CBOWMCTBA COCAMHCHUN aTIOMUHUS C oOnacTaMu mpuMeHeHus. McciaenoBaTh
CBOMCTBa WM3y4YaeMbIX BemiecTB. HaOmiogaTe W ONMUCHIBATH  CaMOCTOSATEIBLHO
MPOBOAMMBIE ONBITHL. HabmomaTh XWMHYECKHE pEaKIUd € OIMUCHIBATH UX C
MMOMOIIBI0 POJHOTO si3bIKa M s3blka xumuHM. CoOnromarh NpaBWiIa TEXHHUKU
0C30I1aCHOCTH.

43

[Tpaktrueckas padora Ne 6. I[TonyueHue
TOpBKOM coyi (CeMHUBOIHOTO Cyib(aTa
MarHus).

[IpoBoauTh, HAOIIOAATH U OMUCHI- BaTh XUMUYECKHI 3KCIEPUMEHT MO MOIYYCHHIO
3aJlaHHBIX BemecTB. HabmonaTh 1 OMUCHIBATh CAMOCTOSTEIHHO TPOBOAMMEIE OIBITHI
C MOMOIIBIO POJHOTO S3bIKAa M sI3bIKa XUMHUHU. JleraTh BBIBOABI MO pe3yibTaTam
MIPOBEJICHHBIX XUMUYECKUX ONbITOB. COOMIOAATH MTpaBUIa TEXHUKH 0€30IaCHOCTH.

44

Kontponbaas pabGora Ne2 mo Teme:
Mertannsl 1, 2, 3 rpyni.

OcymecTBIATh MO3HABATENIbHYI0 pedieKkcuio B OTHOIIEHHH COOCTBEHHBIX
JOCTHKEHHH B MPOIIeCcCe pelieHns y4eOHbIX U TTO3HABATEIbHBIX 3a71a4.

45

IIpakTnueckas paboTa Ne 7.

[TpoBoauTh, HAOMIOAATHP W ONKCHI- BaTh XUMHYECKHH OKCHEPUMEHT IO




Brimonaenue OKCIICPUMCHTAJIBHBIX
3aJa4 1o TeMmMe «MeTaibl TJIaBHBIX

MOATPYIII».

UACHTU(UKAIIMA BEUICCTB C IMOMOIINBI0O KAadeCTBEHHBIX peakiuii. Habmogate u
OIMHCHIBATh CAMOCTOSITEIBHO MPOBOJMMBIC OMBITHI C MOMOIIBIO POJHOTO SI3bIKA U
SI3bIKa XUMUU. J{enaTh BBIBOJBI 110 Pe3yJIbTaTaM MPOBEICHHBIX XUMUYECKHUX OIBITOB.
Cobmo1aTh MpaBuiia TEXHUKHA O€30IMACHOCTH.
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OOmiast XapaKTepUCTUKa IEPEeXOTHBIX
METAJIJIOB.
(JTaGoparopnsrii onbIT Ne 18).

XapakTtepuzoBaTh  OOIIME CBOMCTBA  MEPEXOMHBIX  MeTawioB.  OOBICHATH
3aBHCUMOCTh CBOWCTB MEPEXOAHBIX METAUIOB OT cTpoeHHus. O000maTh 3HaHUA U
JIeJIaTh BBIBOJBI O 3aKOHOMEPHOCTSX M3MEHEHUN CBOMCTB IEPEXOIHBIX METAJLIOB.
IIporHo3upoBaTh CBOMCTBA HEU3YUYCHHBIX JJIEMEHTOB U UX COCIMHECHMI Ha OCHOBE
3HAHHUHU O MEPUOJNYECKOM 3aKOHE.

47

Xpom.
(JTaboparopusrii onbIT Ne 19).

OOBSCHATH 3aBUCUMOCTh CBOWCTB XpOMa OT €ro cTpoeHus. MIMeTh mpeacTaBieHue o
BOKHEUIINX (U3MUECKUX W XHUMHYECKHX CBOMCTBaX xpoma. CoIocCTaBisTh
XMMHAYECKHE CBOWCTBA XpoMa ¢ oOsacTsiMu npuMeHeHus. Habmonate 1 onuchiBaTh
JIEMOHCTPHUPYEMBbIE OIBITHI.
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CoenuHenus  xpoma.  3aBHCHMOCTb
KHCJIOT HO-OCHOBHBIX U OKHCIIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB oT
CTENECHU OKHCIICHHS MeTaa.
(JTabopaTopHsIit onbiT Ne 20).

YcTanaBiuBaTh 3aBUCHMOCTb MEXY KHCIOTHO-OCHOBHBIMU CBOWMCTBaMHU OKCHJIOB U
THJIPOKCUAOB XpOMa M 3HAYEHMEM CTENEHH OKUCIEHUs. XapaKTepH30BaTh
am@oTepHble cBOMCTBa okcuna U ruapokcuna xpoma(lll). OnmceiBath B3auMHBIC
nepexobl XpOMaToB U AUXpoMaToB. MccienoBaTe cBOMCTBA M3y4aeMbIX BEILECTB.
HaGnrogate  neMOHCTpUpYEMble M CaMOCTOSITENIBHO — NPOBOAMMBIE  OIBITHI
Habntopate XxMMHUYECKHE peakMM M OMHUCHIBATh MX C MOMOILBIO POJHOTO fA3bIKA U
a3b1ka XuMuHU. CoOITI01aTh NpaBUiIa TEXHUKU 0€30IacHOCTH.
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Mapraner.
(JIabopatopuslit ombIT Ne 21).

OOBACHATH 3aBUCUMOCTh CBOWCTB MapraHiia oOT €ro crpoeHus. Mwmetsb
NPEJCTaBICHUE O BAXHEUIINX (PU3MYECKHX W XMMHYECKMX CBOIMCTBAaX MapraHua u
ero coenuHeHnid. COnocTaBIATh XMMUYECKUE CBOMCTBA MapraHiia U €ro COeIMHEHUN
¢ o0jacTsMHU NMpUMEHEHUs. XapaKkTepru3oBaTh okcua Mapranna(lV) kak okuciuTens
U KaTaJn3aTop, NEpMaHTraHaT Kalausd Kak okucaurenb. MccinepnoBath CBOMCTBa
u3ydaeMbIX BemiecTB. HaOmromaTe W OMHCHIBATH CaMOCTOSITEIBHO IPOBOJUMBIC
onbIThl. Habmrogarh XMMHUYECKHE PEaKIMKM W ONUCHIBaTh UX C MOMOIIbIO POJHOTO
A3bIKa U s13bIKa XUMUU. COOJI0JaTh PaBUjIa TEXHUKH O€30MaCHOCTH.

50

Kene30 kak XUMUYECKUI 2JIEMEHT.
(JTabopaTopHusIit onbIT Ne 22).

XapakTepu3oBaTh JKEJI€30 KaK XHUMHUYECKHU dJeMeHT. OOBSICHATh B3aWMOCBS3U
MEXIYy HAXO0XJICHHEM B TPUPOJIE, CBOMCTBAMU M OWOJIOTHMYECKON pOJIBIO Kelesa.
UccnenoBath cBOMCTBa M3ydaeMblx BemiecTB. HaOmiomaTe © - ONMUCHIBATH
CaMOCTOSTCIIBHO HpOBO,Z[I/IMI:IG OIIBITHI. CO6JIIOI[aTI> HpaBI/IIIa TCEXHHUKHU
0€30IaCHOCTY.
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XKene3o — mpocroe BemecTno.
(JTabopaTopHusIit onbiT Ne 23).

XapakTepu3oBaTh Kelie30 Kak MpocToe BemecTBo. OOBICHITh 3aBUCUMOCTh CBOMCTB
&Kelesza OT ero crpoeHus. VMMmers mpeicTaBieHHEe O BaKHEHIIMX (QHU3MUYECKUX WU
XHMHYECKHX CBOMCTBaxX kene3a. CoImocTaBiIaTh XMMHUYECKHE CBOMCTBA KeJie3a C
obnactsmu npumeHeHus. MccnenoBaTh CBOMCTBA M3ydaeMbIX BeriecTB. HabmionaTh
U OMNHCBHIBATh JEMOHCTPAllUOHHBIE M CaMOCTOATEIBHO MPOBOAUMBIE OIIBITHI.
HabmronaTe XUMUYECKHE PEaKIMd U ONMUCHIBATh MX C MOMOIIBIO POIHOTO SI3bIKA U
si3bIka XuMun. CoOJIroAaTh MpaBwia TEXHUKHA 0€301TaCHOCTH.
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CoenuHenus xeJes3a.
(JTaGoparopusrii onbIT Ne 24).

NmeTp nipeacraBiieHUEe O BaXKHEUIINX XUMHUUYECKUX CBOMCTBAX COCIMHEHUU XKeje3a.
CpaBHUBaTh KHUCJIOTHO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE CBOMCTBA
ruapokcuaa skene3a(ll) m rumpoxcuma sxenesa(lll). ComocTaBnarh XUMHUYECKUE
CBOMCTBa COCAMHEHUH Kee3a ¢ 00JacTIMU MPUMEHEHUsI. XapaKTepu30BaTh METO/IbI
nepeBona conert sxkene3a(ll) B comu xenesa(Ill) m obparno. Uaentudunuponarsb
nonbel xene3a(ll) m (III) ¢ momompro KadecTBEHHBIX peaknuid. KcciemoBaTh
CBOWCTBa M3ydaeMbIX BeliecTB. HaOmronare N1eMOHCTPUPYEMBIE H CaMOCTOSITEIIEHO
MpoBOoAMMBIE ONBITBI. HabmiogaTh XUMHUECKHE peakUWd U OINUCHIBAaTh HUX C
MOMOIIBI0 POJHOTO si3pIKa M s3bIka xXumud. CoOnronarh MpaBWiIa TEXHUKU
0€301MacHOCTH.
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Menp.
(JTabopaTopHsIit ombIT Ne 25).

Nwmets mipencTaBieHne 0 BaKHEUINX (PU3MYECKUX U XUMUYECKUX CBOWCTBAX MEIU
U ee coequHeHnii. COIOCTaBISIT, XUMUYECKUE CBOMCTBA MEOU U €€ COESIUHEHUH C
obnactsamMu mpuMeHeHUs. XapaKTepu30BaTh MPOMBIIUICHHBIE CIIOCOOBI TOTyYeHUS
Menu. HMccmenoBaTh CBOWMCTBAa M3ydaeMbIX BemiecTB. HaOmiomate W OmuchIBaTh
CaMOCTOSITENTLHO TPOBOJUMBIC OMBITEL. HabmogaTh XUMHUYECKHE peakiuud |
OMHCHIBATh MX C MOMOIIBIO POAHOTO S3bIKA M s3bIka XUMHH. COONIOAATH MpaBHiia
TEXHUKU 0€30I1aCHOCTH.
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[Tpaktrueckas padora Ne 8. [lonyueHue
MEIHOro Kynopoca.

[IpoBoauTh, HAOIIOAATH U OMUCHI- BaTh XUMUYECKHI 3KCIEPUMEHT MO MOIYYCHHIO
3aJlaHHBIX BemecTB. HabmonaTh 1 OMUCHIBATh CAMOCTOSTEIHHO TPOBOAMMEIE OIBITHI
C MOMOIIBIO POJHOTO SI3bIKAa M sI3bIKa XUMHUHU. JlenaTh BBIBOABI MO pe3yibTaTam
MIPOBEJICHHBIX XUMUYECKUX ONbITOB. COOMIOAATH MTpaBUIa TEXHUKH 0€30IaCHOCTH.
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Cepebpo.

OOBACHATH 3aBUCUMOCTh CBOMCTB cepedpa oT ero crpoeHus. IMeTh mpeacTaBicHue
0 BaXHEUINX (U3NYECKUX M XUMUYECKUX CBOMCTBAX cepedpa M €ro COeIUHEHUH.
CormocTaBisiTh XMMHUYECKHE CBOHCTBAa cepedpa W €ro COCAMHEHHH ¢ 00JacTsIMHu
npuMeHeHnst. Ha0nro1aTh 1 omuChIBaTh JEMOHCTPUPYEMBIE OIIBITHI.
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3o0i10TO0.

OOBACHATH 3aBUCUMOCTb CBOMCTB 30J10Ta OT €ro cTpoeHus. iMeTh mpeacraBieHue o




BOKHEUIINX (PU3NYECKHMX H XHUMHYECKHX CBOMCTBax 30yi0Ta. COIOCTaBIAThH
XUMHYECKHE CBOWMCTBAa 30JI0Ta C OOJNACTIMHU MPUMEHEHHs. XapaKTepU30BaTh
CIoCOOBI BBIJICTICHUS 30J10Ta U3 30JI0TOHOCHOM MTOPO/IBI.

o7 [uHk. OOBACHATH 3aBUCMOCTb CBOMCTB IIMHKA OT €r0 CTpoeHHs. MIMeTh mpeacraBieHue o
BOKHEUIINX (U3MUECKMX W XUMHYECKHUX CBOWCTBAX ITMHKA W €Tr0 COCIWHCHHM.
ComnocTaBnsATh XMMHYECKHE CBOWCTBA IIMHKAa M €ro COCIMHEHWH ¢ o0JacTsaMu
npuMeHeHus. MccnemoBarh CBOMCTBa HM3ydaeMmbIXx BemiecTB. HaOmomate u
OINMCBHIBATh CAaMOCTOATENIBHO MPOBOJMMBIE ONBITHL. Habmogare XuMHUECKue
pEaKiuu U OMUCHIBATh UX C MOMOIIBIO POJHOTO SI3bIKA U s3bIKa XUMHUU. CoOroaaTh
IpaBUJIa TEXHUKU OE€30MaCHOCTH.
58 Pemenne 3amayu u  BbimosiHeHHue | COCTaBNATh ypaBHEHHUS PEAKIMH, C MOMOIIbI0 KOTOPBIX MOXXHO OCYIIECTBUTH
yIpaKHEHUH. LEMOYKH TMpeBpamieHuii BemecTB. OCyIIeCTBIATh pacueTbl MO XUMHYECKUM
ypaBHeHUsIM. VIcrosib30BaTh aIrOPUTMBI TPH PEIICHUH 3a]1a4.
59 [IpakTnueckas pabota Ne 9. | [lpoBoauTh, HAOMIOAATh W OMNHCHI- BaTh XMMHYECKMHA OSKCIEPUMEHT 110
Brimmonnenue SKCIIEPUMEHTAJBHBIX | HACHTU(DHUKAIIMN BEIIECTB C IMOMOINBIO KadeCTBEHHbIX peakuuid. Habmonate u
3amad o TeMe «Metausl MOOOYHBIX | OMHMCHIBATH CAMOCTOSITEIBHO MPOBOJUMBIEC OMBITHI C MOMOINBIO POJHOTO SI3BIKA W
MOATPYIII». s3pIKa XUMUU. JlenaTh BBIBOJBI 10 pe3y/IbTaTaM MPOBEIECHHBIX XUMHUUECKHUX OIIBITOB.
Cobmo1aTh MpaBuiia TEXHUKUA OE30IMACHOCTH.
60 O6oOmaromee moBTopeHne 10 TeMe | COCTaBIATh CpaBHHUTENbHBIE M 00oOIIaromme cxembl. [IpoBOAWTH pacyeTsl IO
«MeTaibi». XUMHAYECKHM (popMysiaM U ypaBHEHUSAM peakuuid. OCyIIeCTBIATh M03HABATEIbHYIO
pediekcui0 B OTHOIICHWHM COOCTBEHHBIX JOCTH)KEHHH B MPOLECCE pEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4.
61 KonrtponsHas padora Ne 3 o teme OcymiecTBIATh  MO3HABAaTENbHYIO pe(IEKCHI0 B  OTHOIIEHWH COOCTBEHHBIX

« HepexonHHe MCETAJJIbD)

I[OCTI/I)KCHI/Iﬁ B ITPOLECCE PCIICHUA y‘le6HI)IX U ITO3HaBAaTCJIbHBIX 3aJa4.

Tema 3 Ctpoenne atroma. XumMuieckasi CBsi3b. 8 4acoB

62 Snpo aroma. SlnepHble peaKIiH. O6001maTe MOHATHS <GJIPO», «IIPOTOH», «HEUTPOHY», «U30TOMbBI», «HYKIHIBD).
XapakTepu3oBaTb CTPOEHUE aTOMHOIO sjapa. Pasnuyars TEpMUHBI HYKIHIBI U
n30TONbl. XapaKkTepu30BaTh TUIBI PATUOAKTHUBHOIO pachaja, THIbl SACPHBIX
peaKuuid.

63-64 DneKTpOHHBIE KOH(PUTYpAIUA aTOMOB. XapakTepu3oBaTh COCTOSIHME OJeKT- poHa B arome. O000marb MOHATHUS

(QIIEKTPOHHAS KOH(HUTypanus», <«IHEPreTUYeCKUd YpOBEHbY», <«BJIEKTPOHHAsS
opOuTanb». XapakTepu3oBaTb KBaHTOBble uucia. @dopmynupoBars 0a3oBble
NPUHIUIB PacHpefesIeHUs IEKTPOHOB 1Mo opOuTansiM. CpaBHUBATh 3JIEKTPOHBI,




HaxoJfIIMecs Ha pa3HBIX YPOBHAX, MO Qopme, sHepruu. XapaKTepu3oBaTh
BAJICHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKUX HJIEMEHTOB.

65 KoBanentnass cBs3p u  cTpoeHue | KoHKpeTH3upoBaTh MOHATHS «XUMHYECKas CBS3b», «BaJeHTHOCTH». (O0001aTh
MOJICKYJI. MOHATUSl «KOBAJICHTHAsl HETOJIAPHAS CBA3bY», «KOBAICHTHAsl TOJSIpPHAs CBS3bY.
OOBACHATH  MEXaHU3Mbl  OOpa30BaHMsI  KOBAICHTHOW  CBs3u.  OmHUCHIBaThH
XapaKTePUCTHKH KOBATEHTHOH cBsi3u. [IpenckaspiBaTth (hOpMy IPOCTHIX MOJIEKYJI.
66 HNonnas cBsa3b. Crpoenune wuoHHBIX | OO00IIATh TOHATHS «HUOHHAS CBS3b», «KPUCTAUIMUECKas perieTka». OOBsSCHATH
KPHUCTAJJIOB. MEXaHU3Mbl 00pa30BaHUsl HOHHOH CBsI3U. XapaKTepu30BaTh TUIIBI KPUCTAIUIMYECKIX
pEIIETOK HOHHBIX COeIMHEHUH.
67 Mertannnueckas cBa3b. | O0OOIIATh MOHATHE «METATNUEcKas CBsi3b». OOBACHATH MEXaHU3MbI 00pa30BaHUS
Kpucrannuueckue pemerky METalIOB. | METAUIMYECKONM  CBA3M. XapaKTepU30BaThb THIBl KPUCTAIUIMYECKUX PEIIETOK
METAJUIOB.
68 MexMOIeKyIIpHbIE B3aMOICHCTBHUS. XapakTepu3oBaTh THIIBI MEXKMOJE- KYyJIApHOTO B3auMojaeucTBus. (0600marh
MOHATHE «BOJOPOJHAs CBs3bY». OOBSACHATH MEXaHU3MbI 00pa30BaHUS BOJOPOTHON
CBSI3H.
69 O6oOmaromee moBTopeHne 10 TeMe | COCTaBIsATh CpaBHHUTENBbHBIE M 00oOmaromme cxembl. [IpoBOAWTH pacdyeTsl 1O
«CTpoeHue BeUecTBay. XUMHAYECKHM (popMysiaM U ypaBHEHUSAM peakuuid. OCyIIeCTBIATh MM03HABATEIbHYIO
pediekci0 B OTHOIICHWHM COOCTBEHHBIX JOCTH)KEHHH B MPOLECCE pEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4.
Tema 4 OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHUS XHUMHYECKHX peakumid 17 yacoB
70 TernoBbie  3¢p¢dexThl  XUMHUECKHX | XapaKTepHU30BaTh TEIUIOBbIE 3(PQPEKThl XUMHUECKUX peakuuid. O000ImaTh MOHATUS
peaxuii. «OK30TEpMHUYECKasl  peakuus», <«OHAOTepMHUYecKas  peakuus». OnuceiBaTh
TEPMOXUMHUYECKHE pEaKUuu. PaccuuThBaTh TEIUIOBBIE AS((EKT XUMHUECKUX
peakuuii. Onpenenars MOHIATHE «IHTaNbIUA». OnpenensaTh TEMmI0Thl 00pa3oBaHuUs
BEIIECTB.
71 3akoH ['ecca. ®opmynupoBath 3aKkoH ['ecca W crmeacTBue W3 HeEro. PaccyuThiBaTh TEMJIOTHI
peakiu 4epe3 TEIUIOThl 00pa3oBaHMs BELIECTB. PaccUMThIBATH TEIIOTHI PEaKIHUU
Yyepes SHEPTUu CBS3EH.
72 OHTponus. Bropoit 3akoH | @opMysIMpoBaTh BTOPOM 3aKOH TepMoAuMHAaMHKU. OnepupoBaTh HNOHITHEM
TEPMOJUHAMUKHU. «QHTPOMIUSY.
73 OHeprus ['u66ca wm KpUTEpHH | XapakTepu3oBaTh HHepruto [mOOca Kak TEepMOAMHAMUYECKYIO (YHK- IIHIO.
CaMOIIPOU3BOJILHOCTH xumuueckux | [IporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKMX pEaKIuil Ha OCHOBE

peaKuuid.

MMEIOIIMXCS 3HAaHUM 110 XMMUYECKOM TepMOAMHAMUKE. XapaKTepu30BaTh KPUTEPUU




CaMOIIPOU3BOJIBHOCTH XUMHNYCCKUX peaKuHﬁ.

74

Pemenue 3amay.

Ocy1ecTBIATh pacueThl TEIUIOBBIX 3(P(EKTOB XMMHUYECKHUX PEAaKIUH Ha OCHOBE
JaHHBIX O TemioBoM dddekre oOpa3zoBaHus BemiecTB. [IporHo3upoBath
BO3MOXHOCTBb NPOTCKAHUA XUMHWYCCKUX peaKI_[I/Iﬁ Ha OCHOBC UMCHOIIUXCA 3HAHUH 110
XUMHAYECKON TepMonnHamMuKe. OCyIEeCTBISATh PacYeThl TI0 XUMHUECKUM (OPMYIIaM.
Hcronbs30BaTh aropuTMBel IPY PELICHUH 3a1a4.
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CKOpOCTh XMMHUYECKON peakluu. 3aKOH
JEUCTBYIOLIMX Macc.

XapakTepu3oBaTh CKOPOCTh XHUMHUYECKOW peakuun. OOBICHATH 3aBUCHMOCTH
CKOPOCTH XMUMHYECKON peakluu OT Pa3Nu4HbIX (hakTopoB. DOpMyYIHpPOBATH 3aKOH
neiictByromux macc. HabmonaTh 1 ONUCHIBATh JJEMOHCTPUPYEMBIE OMBITHI.
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3aBUCUMOCTb CKOPOCTH pEakUuu OT
TeMIIepaTyphbl.

OnpenensaTh MOHATUS «TEMIEPATYPHBIM KOA(QOUIMEHT», «IHEPTHs aKTUBALIUN.
®dopmynuposath npaBuio Bantl'odda. OOBSICHATS MPUUNHY YBEIUYCHHUS CKOPOCTH
peaknuu Tpu HarpeBaHuu. HalOmogath IeMOHCTPHpPYEMbBIE U CaMOCTOSITENBHO
MPOBOJUMBIC OMBITHL. HaOmromaTh XMMHWYECKHE pEaKkIMH | OIMUCHIBaTh HX C
INOMOIIBKO POAHOTO sA3bIKa W A3blKa XHUMHH. COGHIO,Z[aTB ImpaBujia TCXHUKU
0€301MacHOCTH.

7

Karanus. Karanuzaropst.

OnpenensiTh MOHATHS «KaTaIHM3», «KaTaU3aTop», «(HEepMEHT», «CEICKTUBHOCTHY,
«TOMOTCHHBIN KaTaJln3», «FE€TEPOreHHBIN KaTtanu3». OOBICHATh MEXaHU3M JICUCTBUS
KaTanH3aT0pa. OHI/ICBIBaTI: MEXAaHU3MbI T'OMOI'CHHOI'O, FeTepOI‘eHHOFO 148
(dbepMeHTaTUBHOTO KaTaim3oB. HaOmiomaTe AEMOHCTpUpPYEMBIE M CaMOCTOSATEIHLHO
HpOBOI[I/IMBIe OIIBITHI. Ha6JIIOI[aTI> XUMHUYCCKUEC peaKHI/II/I U OIINChIBAThb HX C
MMOMOIIBI0 POJHOTO si3bIKa M s3blka xXumuHu. CoOnromarh NpaBuiIa TEXHHUKU
0C30I1aCHOCTH.
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[Tpaktuyeckast pabora Ne 10. CkopocTb
XUMHYECKON PEaKIuu.

[TpoBoUTH, HAOMIOAATH M ONHUCHIBATh XMMHUYECKUH SKCIIEPUMEHT IO ONPEAEICHUIO
(bakToOpoB, BIUAIOIIMX HAa CKOPOCTh XUMHUYECKOW peakiuu. VMccrnenosars yciaoBus,
BJIMSIIOLIME HA CKOPOCTh XUMUYECKOM peaKkIuu.
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Xumuyeckoe paBHoBecue. KoHcranTa
paBHOBECHS.

Xapakrepu3oBaTb ~ XUMHUYeckoe paBHoBecue. CpaBHHMBaTh  OOpaTHMblE U
HEOOpaTUMBIE  peakuMd.  XapaKTepu30BaTh  KOHCTAHTY  pPaBHOBECHUS  Kak
KOJINYECTBEHHYIO XaPAKTEPUCTUKY MOJI0KEHUSI XUMUYECKOT0 PaBHOBECHSL.

80

[Tpunnun Jle [lartense.

®opmynuposars npuHuun Jle IMlarense. Xapakrepu3oBaTb TUIIBI PaBHOBECHBIX
cucteM. OOBACHATH 3aBUCHUMOCTH TOJOXEHUS XHUMHUYECKOTO PaBHOBECHUSI OT
paznuuHbIX ¢akTopoB. [Ipencka3piBaTh HANpaBlIEHUE CMEIICHHUS XHUMHUYECKOTO
paBHOBeCHsI TPU M3MEHCHUH YCJIOBHH TpPOBEIEHUS OOpaTHUMONW XHMHYECKOU
peaKkiuu.
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HWonnoe MIPOU3BECHUE
Bonopoanslii mokasaress.

BOJBL.

XapakTepru3oBaTb HOHHOE IIPOM3BEJIEHHE BObI, BOJOPOJIHBIM  IOKa3aTelb.
[IpoBoauth pacuer pH pacTBOpOB CHIIBHBIX 3JIEKTPOJUTOB. DKCHEPUMEHTAIBHO
OTIpEeENATh KUCIOTHOCTh CPEIbl Pa3IUYHBIX PAaCTBOPOB, B TOM 4HCJIE U B OBITY.
3HaTh MpaBWiIa OKa3aHUs MEPBOM MOMOIIM MPU MOMAJAHUH HA KOXKY PacTBOPOB C
BBICOKUM U HU3KUM pH.
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XUMHYECKOEe paBHOBECHE B paCTBOpaX.

XapakTepu3oBaTb XMMHUYECKOE paBHOBECHE B pacTBopax. OIpenensiTb NOHSITHA
«KOHCTaHTa JUCCOLHALUNY, «IIPOU3BEACHUE PACTBOPUMOCTH». [IpoBOINTE pacdeTsl
110 XMMHUYECKHM (HOpMyJIaM U ypaBHEHHUSIM.

83

[TpakTrueckas pabora No
XUMHUYECKOE PAaBHOBECHE.

11.

HccnenoBaTh ycinoBUS, BIHMSIONIME HAa TIOJIOXKEHHUE XHMHUYECKOTO DPABHOBECHSI.
[TpoBoaNTH, HAOIIOAATE U OMKCHIBATh XUMUYECKHI SKCIIEPUMEHT IO OINPEACTICHUIO
(bakTOpOB, BIMAIOIIMX HA CMEIICHWE XWMHUYECKOTro paBHOBecus. Habmomate u
OIMHCHIBATh CAMOCTOSITEIBHO MPOBOJMMBIE OMBITHI C MOMOIIBI0 POJHOTO SI3bIKA U
SI3bIKAa XMMHUU. J{enaTh BBIBOJBI 110 PE3YJIbTaTaM MPOBEICHHBIX XHMMUYECKHUX OITBITOB.
Cobmo1aTh MpaBuiia TEXHUKUA OE30IMaCHOCTH.
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XUMHYECKHE
DNeKTpoNu3.

NCTOYHHUKH

TOKa.

XapakTepu3oBaTh XUMUUYECKHE UCTOYHUKH TOKA. XapaKTEPU30BATh JIEKTPOJIN3 KaK
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIN Mporiecc. OOBSICHATH MPOIECCHI, TPOTEKAIOIINE
IIPU DJIEKTPOJIU3€ PaACIUIaBOB M PACTBOPOB. Omnpenensartbs MOHATHUS «CTaHIAPTHBINA
AJIEKTPOJIHBIN NOTEHIIMAID) U «3JIEKTPOIBIKYIIAS CUJIa PEAKITUN».
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Ob6oOmaronee MOBTOPEHUE TIO

«Teopenmecxne OCHOBBI XUMHHN)).

TEMEC

CocraBnarh cpaBHUTEIbHBIE M oOOoOmaromue cxembl. [IpoBoauTh pacyeTsl Mo
XUMHAYECKHM (popMysiaM U ypaBHEHUSAM peakuuid. OCyIIeCTBIATh M03HABATEIbHYIO
pediekcui0 B OTHOIICHWHM COOCTBEHHBIX JOCTH)KEHHH B MPOLECCE pEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4.
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KonrponsHast pabora Ne 3 mo

«TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH.

TEMC

OcCymecTBIATh MO3HABATEIbHYIO pe(dIeKCHI0 B  OTHOIICGHUH COOCTBEHHBIX
JOCTHKEHHI B Ipoliecce penieHns yueOHbIX U MO3HaBaTeIbHBIX 3a/au.

Tema 5 XuMnueckasi TEXHOJIOTHSA 7 YacoB

87 Hayunbie  npunununsl  opranuzauuu | CucreMaTH3upoBaTh OOIIME MPHUHLIMIIBI HAy4YHOM OpraHu3alud XHMHYECKOTO
XUMHUYECKOT0 MPOU3BOJICTBA. IIPOU3BOJICTBA.
88 [Ipon3BOACTBO CEpHOM KUCIIOTHI. XapakTepu3oBaTh MPOLECC MPOU3BOACTBA CEPHOM KHUCIOTHL. OMNUCHIBATh KAXKIYIO

cTanuto Tpou3BoAcTBa. OOBSACHATH YCIOBHUS MPOBEICHUS XUMHUYECKHX PEaKIUi,
JIeXkaIUX B OCHOBE MOJYYEHHUs CEPHOM KUCIOThI. ONUCHIBAaTh XUMUYECKHE PEAKIINH,
JIe)KaIE B OCHOBE MOJIYYEHHUSI CEPHOM KUCIOTBI, C UCIIOJIb30BAaHUEM POJHOTO SI3bIKA
1 si3bIKa XUMHUUA. OOBACHATH CIIOCOOBI 3alIUTHI OKPY’KAIOILIEH Cpellbl U YeJoBeKa OT
MPOMBINIJICHHBIX  3arpsi3HeHuid. HabmogaTh W ONUCHIBATH  JEMOHCTPHPYEMBIE




OIIBITHI.
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IIpou3BoaCcTBO aMMUaKa.

XapakTepu30BaTh IMpoIecC MpPOU3BOACTBa ammuaka. OOBSICHATH ONTUMANIbHBIC
YCIIOBUSL TPOBEACHHUA XHMUYECKUX PEAKIMM, JIeKAIMUX B OCHOBE IOJIyYEHUs
ammuaka. OnucChIBaTh XHMUYECKUE PEAKIMM, JIeKAllu€ B OCHOBE IIOJIYyYEHHS
aMMMaKa, C UCIOJIb30BAHUEM POAHOTO A3bIKA U sA3bIKA XUMHUU. OOBICHATH CIIOCOOBI
3alUTBl OKPYXKAIOLIEH Cpedbl M YeIOBEKa OT IPOMBILIJICHHBIX 3arps3HEHUMN.
Habmronate ¥ onuchIBaTh JEMOHCTPUPYEMBIE OIIBITHI.
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[IpousBoacTBO yyryHa.

XapakTepu3oBaTh IpOLIECC NPOU3BOJACTBA uyryHa. ONMCHIBaTh XMMHUYECKHE
peakiuy, JIeKaue B OCHOBE MOJYYEHHS YyT'yHa, C UCIIOIb30BAHUEM POIHOTO SI3bIKA
U s13pIka XUMUAU. OOBSICHATH CIIOCOOBI 3aIIMTHl OKPYXKAIOIIEH Cpelibl U YelIoBeKa OT
MPOMBIIIICHHBIX 3arpsi3HeHuid. HaOmiogaTh M ONMCHIBaTH  JEMOHCTPHUPYEMBIE
OIBITHI.
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[IpousBoacTBO cTANH.

XapakTepu3oBaTh MPOLECC IPONU3BOACTBA cTall. ONMUCHIBaTh XUMUUYECKUE PEAKLIAH,
JeXxalre B OCHOBE MOJIYYEHHS CTalH, C UCHOJIb30BAHUEM POJHOTO SI3bIKA U SI3bIKA
xuMuH. OOBIACHATH CIOCOOBI 3alllUTBl OKPYXAloUlel cpeabl M 4YeloBeKa OT
MPOMBIIIJICHHBIX  3arpsi3HeHuid. HabmogaTh W ONUCHIBaTH  JEMOHCTPHPYEMBIE
OMBITHI.
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[IpoMBIIITIEHHBI OPTaHUYECKUI CUHTES.

CpaBHUBaTh OCHOBHOM M TOHKHMH OpraHM4eckuil cuHTe3. ONuceIBaThb CHHTE3BI Ha
OCHOBE CHHTE3-raza. XapakTepu3oBaTb IPOLECC IPOU3BOJACTBA METAHOJIA.
OnuceiBaTh XMMHUYECKHE PEAKLMM, JIEKALIME B OCHOBE IOJYYEHHUS METaHOJIA, C
UCIOJIb30BAHUEM DPOIHOTO fA3bIKA M si3bIKa XUMHUHU. OOBACHATH CIOCOOBI 3aILUTHI
OKpY>KalOIlEeH Cpeibl M YETOBEKA OT MPOMBIIJIEHHBIX 3arpsS3HECHUM.
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XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoIIeH
Cpenbl. «3eyeHas XUMUSL.

XapaKTepu30BaTh OCHOBHBIE (aKTOPBl XUMHUECKOTO 3arpsi3HEHUS OKpY’KarolleH
cpensl. OnpenensaTh UCTOYHUKN XMMHYECKOTO 3arpsi3HEHUST OKPYXKAIOIIEH Cpenbl U
apryMEHTHPOBAHHO TpeajaraTb CrHocoObl HMX oOxpaHbl. OmnpenensTs MOHATHE
«3eJIeHas» XUMHsl. XapaKkTepu30BaTh OOIME IPUHLUIBI «3EJICHON» XUMHUU.

Tema 6 Xumus B ObITY

1 Ha cjayx0e yejioBedecTBa 9 yacos
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XUMUS TUIIN.

XapakTepru3oBaTh OCHOBHbIE KOMIIOHEHTBI MUIIM — O€JKH, XKHUPbI, YIIIEBOADI,
BUTaMHUHBL. ONHUCBHIBATh XUMUYECKUE PEAKIUU, JEXKAllMe B OCHOBE IMOIYYEHUS
u3ydyaeMmbix BemlecTB. KnaccuduuupoBaTh M XapaKTepu30BaTh MUIIEBbIE JT00ABKU.
[IponarannupoBath 3M0pOBBIA 00pa3 *ku3HU. MCMoNb30BaTh MOMyYEHHBIC 3HAHUS
Ipy TPUMEHEHUU pa3iIMyYHbIX BemecTB B ObiTy. Halmiomate M onuchIBaTh
JEMOHCTPUPYEMBIE OTBITHI.




95

JlekapcTBEeHHBIE CpE/ICTBA.

OcBauBaTh HOPMbI 3KOJIOTHYECKOTO M 0€30MacCHOr0 OOpAIEHUS C JICKAPCTBEHHBIMH
npenaparamu. KiaccupuiupoBath JIEKapCTBEHHBbIC CpejcTBa.  Vcmoib30BaTh
MOJIYYCHHBIC 3HAHUS MPH MPUMEHEHHH JIieKapcTB. [IpomaraHaupoBaTh 370pOBBI
o0pa3 )XKH3HU.
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Kocmernueckne u  mapdromepHbie
cpeacTtBa. beiToBas xumusl.

XapakTepu30BaTh KOCMETHYECKHE M MapQroMepHble cpeacTBa. [IporHo3mpoBarthb
MOCIIEACTBHS HApYyIIEHUH TpaBmiI Oe30macHO paboThl CO cpeAcTBamMH OBITOBOM
XUMHUHU. VIcronp30BaTh MOMyYSHHBIC 3HAHUS TIPU MPUMEHEHUHU Pa3IMYHBIX BEIICCTB
B ObiTy. HabmiomaTh W ONUCHIBATH CaMOCTOSITENILHO TPOBOJUMBIC OIBITHI C
MOMOIIIFI0 POJTHOTO SI3bIKA W sI3bIKa XUMHH. [IpomaraHampoBaTh 370pPOBBIA 00pa3
KU3HU.
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[TMrMeHThI U Kpacku.

CpaBHuBaTh NHUIMEHTHl M KpacKh. XapaKTepu30BaTh NPUHIUIBI OKpalIMBaHUS
TKaHel. VMcnonb30BaTh MOTYyYEHHbBIE 3HAHUS MPU MPUMEHEHUH Pa3JIMYHbIX BELIECTB
B ObITy. HabmoaTh ¥ ONMMCHIBaTh AEMOHCTPUPYEMBIE OMBITHI C TTOMOIIBIO POJTHOTO
SI3BIKA U SI3BIKA XMMHH.
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XUMUA B CTPOUTENBCTBE. XHMHUSA B
CEJIbCKOM XO351CTBE.

XapakTepu30BaTh BaXXHEWIINE XWMHUYECKHE BEIIECTBA B CTPOHUTEILCTBE (THIIC,
U3BECTh, LIEMEHT, OeToH u Ap.). KimaccuduimpoBars MUHEpaIbHBIE YIOOpPEHUS IO
pa3sHBIM OCHOBAaHWSM. Pa3nuyarb OCHOBHBIE MHHEpaJbHBIC (a30THBIC, KAJTUHHBIC,
dbocdopHbIe) yI0OpeHus, paCKphIBaTh UX POJIb B MOBBIIMICHUN MPOU3BOAUTEIHBHOCTH
CEeITbCKOTO XO3sHCTBAa. XapaKTepu3oBaTh M KIacCHU(DUIIMPOBATH CPEACTBA 3allUTHI
pacrenuil. Mcmonb3oBaTh MONyYeHHBbIE 3HAHUSA TPU TNPUMEHEHUH pa3IMYHBIX
BeniecTB B ObiTy. HaOmronaTh M ONMUCHIBATH JEMOHCTPUPYEMBIE H CAMOCTOSTEIEHO
IIPOBOJIUMBIE OMBITHI C TIOMOIIBIO POJTHOTO SI3bIKA M S3bIKA XUMUH.
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Heoprannueckue Mmatepuaibl.

XapakTepru3oBaTh TPATULUOHHBIE W COBPEMEHHBIE KEpaMHYECKHE MAaTCpHAJIbL.
OnucelBaTh XUMHYECKHE pPEAKLUU, JIEKAIIUE B OCHOBE IOJIYYEHHS] H3y4aeMbIX
BeniecTB. Mcnosp30BaTe TMOJMYy4YCHHBIE 3HAHUS IIPU  NPUMEHCHMM PA3JIAYHBIX
BeniecTB B ObITy. HabmogaTh U onuchIBaTh JEMOHCTPUPYEMBIE OTIBITHI.
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OcoOEHHOCTH  COBPEMEHHOW  HayKH.
MGTOI[OJIOFI/I}I HAay4YHOIr'o HUCCJICOOBAaHMUA.
Hcrounmkn xuMuyeckon nHpopmaIum.

dopMynHpOBaTh OCHOBHBIE OCOOCHHOCTH COBPEMEHHOM XMMHH. XapaKTepHU30BaTh
Hay4YHOC IIO3HaHHUC, BBIACIATH Cy6’[>eKT n O6I>GKT HAay4YHOTr'O IIO3HAHUA.
[Tonb30BaTbcs UCTOYHMKAMHM XUMHUYECKOM mHbopMmanuu. HabmonaTs u onuchiBaTh
ACMOHCTPUPYCMBIC OIIBITEI.
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Ob6o06maromee moBropeHue 3a kypce 11
KJ1acca.

CocrtaBisaTh cpaBHHUTEIbHBIE M oOoOImarone cxembl. [IpoBoauTh pacdersl 1O
XUMHUYECKUM (popMysiaM U ypaBHEHHSAM peakuuid. OCyIIecTBISATh 103HABATEIbHYIO
pedIeKCHI0 B OTHOIIEHWH COOCTBEHHBIX JOCTHXKEHHH B TIPOLIECCE PELICHHS




y‘le6HBIX " IO3HABATCJIbHBIX 3aJa4.
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KonrponsHast pabora Ne 4. Hrorosas
KOHTpOJIbHAs paboTa 3a Kypc 11 kiacca.

OcymiecTBIATh  MO3HABATEIbHYIO  pedIIeKCHIo

B

OTHOLICHUH

I[OCTI/I)KCHI/Iﬁ B ITPOLECCE PCIICHUA y‘le6HI)IX U ITO3HaBAaTCJIbHBIX 3aJa4.

COOCTBEHHBIX




