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JlanHast paboyasi mporpaMMa COOTBETCTBYET (hefiepabHOMY TOCYJapCTBEHHOMY 00pa30BaTeIbHOMY
CTaHJapTy CpeaHero o0mero o0pa3oBaHus, pa3padoTaHa B COOTBETCTBUU C HOPMAaTHBHBIMH aKTaMU:

- Oenepanbubiii 3ak0H oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit
denepanuny (C MOCICAYIOMMMH U3MEHEHUSIMU );

- npuka3 MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepaunu ot 17.05.2012 Ne
413 «O06 yTBepxaeHun (heaepaabHOro roCyAapCTBEHHOTO 00pa30BaTeILHOTO CTaHIApTa CPEIHETO OOIIET0o
o0OpazoBaHus (C MOCIEAYIOIMIMMH U3MEHCHHUSIMU );

- npuka3 MunucrepcrBa npocsenieHus Poccuiickoit deneparuu ot 28.12.2018 Ne 345 «O
denepanbHOM TEpevyHE YYEOHMKOB, PEKOMEHIYEMBIX K HCIHOJB30BAHUIO TPU peaU3alii HUMEIOIIUX
TOCYJapCTBEHHYIO aKKpEAUTAIIUI0 00pa30BaTEIbHBIX MIPOrpaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero od1ero oopazoBaHus»;

- [IpumepHass ocHOBHas oOpa3oBaTelbHasi MporpaMMa cpeaHero oOmiero o0Opa3oBaHUS,
onoOpeHa perieHHEeM (eaepaTbHOTO YIeO0HO-METOIUYECKOTO OOBEAMHEHHUS IO 0O0IeMy 00pa3oBaHHUIO
(mporokon 3acenanus ot 28.06.2016 Ne 2/16-3);

- [Tporpammel o xumuu Epemun B.B., [lpoznos A.A., Epemuna U.A., Kepumos 2.10.
VYrayonennsiii ypoBenb. 10—11 kmaccer: pabouas mporpamma k nuann YMK B. B. Jlynuna: ydeGHO-

MeTomdeckoe mocooue, — M.: lpoda, 2019. — 324 c.

Ha n3ydenue xumuu Ha npodmibHOM ypoBHe oTBoauTcs B 10 - 11 kiaccax otBoautcst 335 yacoB, B TOM
grcne B 10 knacce — 170 yacoB B roj, B 11 kiacce — 165 yacoB B roa. CorinacHo MIKOIEHOMY y4eOHOMY
many, pabouas mporpamma st 10-11 kiraccoB npegycMarpruBaeT o0yuyeHrne XUMUU B 00bEME 5 4acoB B

Henearo B 10 u 11 kiaccax.

Hcnoab3yemblil yueOHO-MeTOANYECKHI KOMILIEKT:

I[NPOI'PAMMA: Epemun B.B., Ipo3noB A.A., Epemuna N.A., KepumoB 2.1O. YrnyOneHHbIi ypOBeHb.

10—11 knaccer: pabouas nmporpamma k auHud YMK B. B. Jlynuna: yue6Ho-MeTonnueckoe nocodue, — M.:
Hpoda, 2019. — 324 c.

YYEBHUK: B.B. Epemun, H.E. Kyspmenko, B.M. Tepenun, A.A. Jlpoznos, B.B. Jlynun. Xumwus:
VYray6nennsiit yposens: 10 kimace. — M.: [Ipoda, 2022. — 446 c.

B.B. Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlynun. Xumus: Yriay6nennsiit yposens: 11 kiacc. —
M.: [Ipoda, 2022. — 477 c.

Ilnanupyembie pe3y/ibTaTbl 0CBOCHUS YUeOHOT 0 MpeaMeTa.

1.1. JInyHOCTHBIE pe3yJIbTaThI.



JIn4yHOCTHBIE pe3yJIbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI J0JIKHBI OTPAKATH:

POCCHICKYIO TpaXKIaHCKYK0 HJIEHTUYHOCTb, NATPUOTHU3M, YBaXEHUE K CBOEMY HapoOay, YyBCTBa
OTBETCTBEHHOCTH nepen PoauHOM, ropaoctu 3a cBOM Kpad, cBOW PoauHy, mpouuioe M Hactosiiee
MHOTOHAIIMOHAIBHOTO HapoJa Poccuu, yBakeHue rocyiapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, F’MMH);

TPaXJTaHCKYI0 TIO3UIMI0 KaK aKTHUBHOTO M OTBETCTBEHHOTO 4JIEHA POCCHICKOro OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTHTYIIMOHHBIE TIpaBa M OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH M TPABOIMOPSIOK,
o0jajaomero YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAaHHO TNPUHUMAIOMIETO TpPaJUIUOHHbBIE
HaAI[MOHAJIbHBIE U 00IIIeYeIOBEYeCKIEe TYMAHUCTUYECKUE U JeMOKPAaTHUECKHE [IECHHOCTH;

TOTOBHOCTb K CIy>KeHHI0 OTeuecTBy, €ro 3aliuTe;

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIEeCTBEHHO!N MPAKTUKHU, OCHOBAaHHOT'O HA JTUAJIOre KyJIbTYp, a TAaKKe pa3ludHbIX (OpM OOLIECTBEHHOTO
CO3HAHHUs, OCO3HAHUE CBOETO MECTA B MOJHUKYJIbTYPHOM MUPE;

c(OpPMUPOBAHHOCTH OCHOB CaMOPA3BUTHSI M CAMOBOCIHUTAHMS B COOTBETCTBUU C OOIIEUETIOBEUECCKUMHU
LEHHOCTAMHU U HJeallaMU TPa)KTaHCKOTO OOIIeCTBa; TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSATEIbHOM,
TBOPUYECKON ¥ OTBETCTBEHHOM JIESITEIBHOCTH;

TOJICPAHTHOE CO3HAHUE W TIOBEJEHUE B TMOJUKYJIHTYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH BECTH
JUAJIOT ¢ IPYTHUMH JIIOJIbMU, TOCTUTATh B HEM B3aMMOIIOHMMAHHUS, HAXOUTh OOLIME IeJId U COTPYIHUYATD
JUIS  UX JOCTHUXKEHHs, CIIOCOOHOCTh TMPOTUBOCTOSTH HJEOJIOTUM  HOKCTPEeMH3Ma, HalMOHAIM3Ma,
KceHo(oOUHr, NUCKPUMUHAIIMK 10 COIMANIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIlMOHAIBHBIM MPHU3HAKAM H
JPYTUM HETaTHUBHBIM COLIMAJIbHBIM SIBIICHUSIM;

HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIAJIIETO BO3pacTa, B3POCIbIMH B
0o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOH, y4eOHO-HCCIeA0BaTENbCKOW, MPOSKTHOW M JAPYrHUX BHUAAX
NEeSTeTbHOCTH;

HPAaBCTBEHHOE CO3HAHME W TOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIE CaMO0Opa30BaHUIO, HA MPOTHKEHUU BCE
KU3HU; CO3HATEIbHOE OTHOILIEHHE K HEMpPephIBHOMY OO0Opa30BaHHUIO KaK YCIOBHUIO YCHEIIHON
po¢eCCHOHAIBHON 1 OOIIECTBEHHOM JACSITEIHbHOCTH;

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA,
CHIOpTa, OOIIECTBEHHBIX OTHOIICHHIA;

NPUHATHE WM peaTH3alfi0 IEHHOCTEH 3I0pOBOTO M 0Oe30macHOro oOpas3a KH3HU, MOTPEOHOCTH B
(DU3UYECKOM  CaMOCOBEPIIICHCTBOBAHUM, 3aHATHSX  CIIOPTHBHO-O3JI0POBHUTEIBHON  JCSTEIHHOCTHIO,
HETIPUSATHE BPEAHBIX MPHUBBIUEK: KYPEHHUS, YIIOTPEOICHHSI AJIKOTOJIs, HAPKOTHUKOB;

OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U TICHUXOJOTHYECKOMY
3JI0pPOBBIO, KAK COOCTBEHHOMY, TaK U IPYTHX JIIO/IeH, YMEHHE OKA3bIBAaTh MEPBYIO TTIOMOIIIb;

OCO3HAHHBIN BBIOOp Oymymier mpodeccuu W BO3MOXKHOCTEH pean3aliii COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB; OTHOILIEHUE K MPO(PECCHOHAIBHOMN AeSTebHOCTH KaK BO3MOKHOCTH Y4acTUs B PELICHUH JIUYHBIX,

OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX TTPOOIIEM;



Cc(OPMHUPOBAHHOCTh SKOJIOTMYECKOTO MBIIUICHUS, MOHUMAHUS BIMSHHUS COLHATBbHO-?)KOHOMHUYECKUX
MIPOIIECCOB HAa COCTOSIHUE PUPOAHOM U COLMATBHOM Cpe/Ibl; MPHOOPETEHHE OIBITA HKOJIOT0-HANpaBIeHHON
NesTeNbHOCTH;

OTBETCTBEHHOE OTHOLIEHHE K CO3JaHMI0 CEMbHM HA OCHOBE OCO3HAHHOIO NPUHATHS LEHHOCTEH

CEMEUHOMN KU3HU.

1.2.MeTtanpeaMeTHbIe pe3yJibTAThI.

Memanpeomemnple Ppe3yabTaTbl OCBOCHHSI OCHOBHOH 00pa30oBaTeIbHON NPOrpaMMbl JOJIKHBI
O0TPaXKaTh:

YMEHUE CaMOCTOSATEIBbHO OIPENEIATh LU JACSITEIBbHOCTH M COCTAaBIATH IUIAHBI JIEATEIBbHOCTH;
CaMOCTOATENIBHO OCYILECTBIISITh, KOHTPOJIMPOBATE U KOPPEKTUPOBATh JEATEIBHOCTD; MCIOJb30BaTh BCE
BO3MOJKHBIE PECYPChl [JJIsl JAOCTUKEHHUs IOCTABIEHHBIX LEJIeW W pealn3aluu IUJIaHOB JIESITENIbHOCTH;
BBIOMpATH YCIICIIHbIE CTPATETUH B PA3IMUHBIX CUTYAIHIX;

YMEHHME MPOAYKTUBHO OOLIAThCS M B3aUMOJAEHCTBOBATH B IPOLIECCE COBMECTHOM JIE€ATEIbHOCTH,
YUUTBIBATh TIO3ULUH IPYTUX YIaCTHUKOB JESITEIHHOCTH, 3PPEKTUBHO pa3pemiaTh KOH(PIUKTHL;

BIa/ICHUE HAaBBIKAMHM TI03HABATEJILHOM, Y4eOHO-UCCIIEIOBATEICKON W TPOEKTHOW JeATeIbHOCTH,
HaBbIKAMU pa3pelieHust Mpo0sieM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
peuieHus: MpakTUYECKUX 3a/1ay, IPUMEHEHHUIO PA3JIMYHbIX METO/I0B MO3HAHUS;

TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIbHOW HH(OPMALMOHHO-TIO3HABATENIbHON JeATeIbHOCTH,
BJI/ICHUE HaBBIKAMU TMOJY4YEHMs] HEoOXOoAuMoW HH(OpMalMM M3 CJIOBapeil pa3HbIX THUIIOB, YMEHHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpPMALUU, KPUTHUYECKH OLEHUBATh U MHTEPIPETUPOBATH
MH(pOpMaIIHIO, TOTYYaEMYIO U3 pa3IMYHbIX HCTOYHHUKOB;

YMEHHUE UCII0JIb30BaTh CPeACTBAa HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHojorui (ganee - KT)
B PEUICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a7ay C COONIIOJICHUEM TpeOOBaHMM
SProOHOMHUKH, TEXHUKHU OE30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHNsl, TPABOBBIX U ITUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

YMEHUE ONpeAesaTh Ha3HaueHUe U GYHKIUHU Pa3IMYHbIX COLUATbHBIX MHCTUTYTOB;

YMEHHUE CAMOCTOSITEIILHO OLIEHUBATh U IIPUHUMATh PELICHUs, ONPEAEIIAIONNE CTPATETUIO NTOBEACHUS, C
Y4ETOM I'PakTaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMHU - YMEHHE SICHO, JIOTUUHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHHS,
HCIIOJIB30BAaTh aJICKBaTHBIE S3bIKOBBIE CPEICTBA;

BIIQJICHUE HaBBIKAMHU TI03HABATEIHHON pedIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUU U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB W OCHOBAHUM, TPAaHUI] CBOErO 3HAHMS U HE3HAHHUS, HOBBIX

IMMO3HABATCJIbHBIX 3a1a4 U CPECACTB UX NJOCTUKCHUS.

1) PeryasiTuBHbBIe yHHBepcaJIbHbIe yUeOHbIE TeiicTBUS

BbINyCKHHUK HAY4YUTCS:



CaMOCTOATENIbHO OMNpENENsITh 1eJid, 3aJaBaTh MapaMeTpbl M KPUTEPUU, IO KOTOPHIM MOKHO
ONPENEINTh, YTO LEIb JOCTUTHYTA;

OLICHUBATh BO3MOJKHBIE MOCIEACTBHS JOCTUKEHUS MOCTAaBICHHOMN L€ B JESITEIbHOCTH, COOCTBEHHOM
KU3HU ¥ )KU3HU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICh HA COOOPAKEHUSX STUKU U MOPAJIH;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaATEIbHOMN JAEITEIbHOCTU U )KU3HEHHBIX
CUTYaIUsIX;

OLICHHUBATh PECypChl, B TOM 4YHCIIE€ BpeMs MU JApPYrue HeMaTepuajbHble PECypchl, HEOOXOAUMBIE IS
JOCTUKEHHUSI IOCTaBJICHHOM 11eNH;

BBIOMpATh MYTh JOCTHXKEHUS LENH, TUIAHUPOBATh PEIlIeHUE MOCTaBICHHBIX 3aj]a4, ONTUMHU3HUPYS
MaTepuaIbHble U HeMaTepualbHbIE 3aTPaThI;

Opranu3oBbIBaTh AP (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHHUS TOCTABIICHHOW 1eH;

COTOCTABIIATH MOJYUYEHHBIN PE3YNIbTAT IEATEIBHOCTH C IMTOCTaBICHHOM 3apaHee 1eIbIO.

2) Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIE AeiicCTBHUS
BbINyCKHHUK HAYYUTCS:

UCKaTh U HaXOAUTh 000OIIEHHbBIE CIIOCOOB! pEIIeHNUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIATh Pa3BEPHYTHII
MH(GOPMALMOHHBIM MOUCK U CTaBUTh HAa €T0 OCHOBE HOBBIE (yueOHbIE U IIO3HABATEINIbHBIC) 3a/1a4H;

KPUTUYECKH OLICHWBaTh W HMHTEPIPETUPOBAaTh HMH(MOPMAIMIO C pa3HbIX IO3UIMHA, pacro3HaBaThb U
(buKcupoBaTh NPOTUBOPEUUS B UH(POPMALIMOHHBIX HCTOYHUKAX;

UCIIOJIb30BaTh PA3JIMYHbIE MOJEIBHO-CXEMAaTHUECKNE CpPEACTBA JI1 IPEICTABJICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOILIEHUH, a TAaK)K€ MPOTUBOPEUUIA, BBISIBJICHHBIX B MH()OPMALMOHHBIX HCTOUYHUKAX;

HaXOJUTb U IPHUBOJUTh KPUTHYECKHE apryMEHThl B OTHOILIEHUU JEHCTBUM U CYXIAEHHH Apyroro;
CIMIOKOIHO U pa3yMHO OTHOCUTBCS K KPUTHUECKUM 3aMEYaHUSIM B OTHOIIEHUH COOCTBEHHOT'O CYKJEHUS,
paccMaTpuBaTh UX KaK Pecypc cCOOCTBEHHOI'O Pa3BUTHUS;

BBIXOJHUTH 32 paMKHU Y4eOHOIo NMpeaMeTa U OCYIIECTBIATH li€JI€HANpPABICHHBINH MOUCK BO3MOYKHOCTEN
U1l LIMPOKOT'0 MIEPEHO0Cca CPEICTB U CIIOCOOOB JeHCTBUS;

BBICTPAaWBaTh WHAMBHYaJIbHYI0 00pa30BaTENbHYIO TPAGKTOPHUIO, YUUTHIBAsi OTPAHUYEHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB M PECYPCHBIE OTPAaHUYEHUS;

MEHSATH U yI€pP>KUBaTh Pa3HbIE IO3ULNHU B [IO3HABATEIbHOU JEATEIBHOCTH.

3) KoMMyHHUKaTHBHbIE YHUBEPCAJIbHbIE yYeOHbI€ TeiicTBHS

BbInyCKHUK HAY4YUTCS:

OCYILIECTBIATH JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIbIMU (KaK BHYTPHU
o0pa3oBaTeNbHONM OpraHu3alMM, TaK W 3a €€ MpeaeraaMu), MoJO0MpaTh MApTHEPOB JUIS JEJIOBOM
KOMMYHHKAIUU UCXO/ U3 COOOPaKEHUI pe3ysIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE IMYHBIX CUMIATHIA;

IIPU OCYIIECTBIIEHUU TPYNIIOBON pabOThI OBITh KaK PYKOBOAMUTEIEM, TaK M WIEHOM KOMaH[bl B pa3HbIX
poJisix (reHepaTop ujed, KPUTHK, UCIIOJIHUTEINb, BHICTYHAIOIIHM, KCIepT U T.1.);

KOOPJAMHUPOBATh U BBINOIHATH pabOTy B YCIOBHSAX PEabHOrO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO

B3aMOJCHCTBUS;



Pa3BCPHYTO, JIOTUIHO U TOUYHO HU3JIaraTb CBOIKO TOYUKY 3pCHUA C UCIIOJIb30BAHUCM aJICKBATHBIX (YCTHLIX u
HI/ICLMGHHLIX) SA3BIKOBBIX CPCACTB,

PacCIioO3HaBaThb KOH(i)J'[I/IKTOFCHHble CUTyallUl W IIPCAOTBpAIIATb KOHq)J'H/IKTBI J0 HUX AKTHUBHOM (1)3351,
BBICTpAaUBATL JCJIIOBYHO U O6p330BaTeHBHy1-O KOMMYHHKaIIH1O, n3berasg JIMYHOCTHBIX OLICHOYHBIX

CYXKJICHUU.

1.3. IlpeamMeTHbIE pe3yJIbLTATHI.

B pesyabTare n3yuenusi yaeOHoOro npeamera «XuMus» Ha ypoBHe cpeHero o01mero o0pasoBaHus:
BbinmyckHUK Ha yriiy0JIeHHOM YPOBHE HAYYUTCSH:

packpbIBaTh Ha MpUMEpax Pojb XUMHH B ()OPMHPOBAHUHM COBPEMEHHOW HAay4YHOW KapTHUHBI MUpa U B
MPAKTUYECKOW JIESITEIbHOCTU 4YEJIOBEKAa, B3aUMOCBA3b MEXKIYy XHUMHEH U JIPYTUMU €CTECTBEHHBIMHU
HayKaMUu;

WUTIOCTPUPOBATh HAa MNpPHUMEPAX CTAHOBJICHHE W SBOJIONMIO OPraHMYECKOM XHMHUM Kak HayKd Ha
Pa3IMYHBIX UCTOPUUYECKUX ATAllaX €€ pa3BUTHUS,

yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHbIE CBSI3U MEX]Y CTPOCHUEM aTOMOB XMMHYECKHUX 3JIEMEHTOB U
HepI/IO[[I/IquKI/IM N3MCHCHUCM CBOﬁCTB XUMHUYCCKUX DJJICMCHTOB U HX COGI[I/IHCHI/Iﬁ B COOTBETCTBHUH C
ITOJIOKCHUEM XUMHNUYCCKHUX 3JICMCHTOB B HGpHOI{H‘IeCKOﬁ CHUCTEMC,

aHaJIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEIIECTB, IPUMEHSISI TIOJIOKEHHUSI OCHOBHBIX XUMHYECKUX
TEOPHUIl: XUMHUYECKOTO CTPOEHHUSI OpraHuyeckux coeauHeHuid A.M. byrnepoBa, cTpoeHus aroma,
XI/IMI/I‘IGCKOI\/'I CBA3U, BHGKTPOHHTHHGCKOﬁ aucconualiii KUCJIOT U OCHOBaHHfI; yCTaHaBJ'[I/IBaTI) HpI/ILII/IHHO-
CJIICOCTBCHHBIC CBSI3HU MG)KI[y CBOﬁCTBaMH BCIIIECTBA U €ro COCTaBOM U CTpOGHI/IGM;

IIPUMEHATH MPaBUJIa CUCTEMATHUYECKOM MEXKIYHApOJHOM HOMEHKJIATYPBI KaK CpPEJCTBAa Pa3IUYEHUs U
I/I)IGHTI/I(i)I/IKaHI/II/I BCIIICCTB 110 UX COCTaBy nu CTpOGHI/IIO;

COCTaBJISITh MOJIEKYJISAPHBIE U CTPYKTYPHBbIE (OPMYIIBI HEOPTAaHUYECKUX U OPTraHMYECKHUX BEIIECTB Kak
HOCI/ITCJ'ICI\/'I I/IH(l)OpMaIII/II/I (6] CTpOGHI/II/I BEIIeCTBa, €ro CBOfICTBaX 158 HpI/IHaI[J'Ie)KHOCTI/I K OHpeﬂeﬂeHHOMy
KJIACCY COCMHEHMUI;

OOBSICHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XHMHUYECKOW CBS3U: KOBAJIEGHTHOW (TIOJSPHOM,
HETOJISIPHOM ), HOHHOM, METaNINYECKOM, BOJOPOJHON — C LEIbI0 ONPEIEICHUS] XUMUYECKON aKTUBHOCTHU
BCIIIECTB;

xapaKTepnsoBaTB (1)I/ISI/IV-IGCKI/IG CBOﬁCTBa HGOpFaHquCKHX nu OpFaHI/I‘—IeCKI/IX BCIIICCTB U yCTaHaBJ'II/IBaTI)
3aBUCUMOCTH (1)I/ISI/IV-IGCKI/IX CBOI>'ICTB BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘—IGCKOﬁ peHIeTKI/I;

XapaKTepPU30BaATh 3aKOHOMEPHOCTH B U3BMEHEHUH XUMUYECKUX CBOKMCTB ITPOCTBIX BEIIECTB, BOJOPOAHBIX
COGHHHeHHﬁ, BBICIIINX OKCUJI0B 1 FI/I)IpOKCI/I,HOB;

MIPUBOAUTH TNPHUMEPbl XUMHUYECKHX PEAKLINN, PACKPBIBAOIIMX XapAaKTEPHbIE XUMUYECKHE CBOMCTBA
HEOPTaHMYECKUX U OPraHWYECKUX BEIIECTB H3YYCHHBIX KJIACCOB C IENbI0 UX HUIACHTHU(PUKAIUU U

00BsICHEHUS 0071aCTH IPUMEHEHUS;



OIIPEAEIATh MEXaHU3M PEAKIMHN B 3aBUCHUMOCTH OT YCJIOBMM IPOBENEHUS PEAKIMU U MPOTHO3UPOBATH
BO3MOXXHOCTb IIPOTEKAHHS XUMHUYECKHMX pEaKLUMid Ha OCHOBE THUIA XUMHUYECKOW CBSI3U U AKTUBHOCTHU
pEareHToB;

YCTaQHaBJIMBATh 3aBUCHUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHUX COEIUHEHHUH OT Xapakrepa
B3aMMHOTO BIMSHMS aTOMOB B MOJIEKYJIaX C L1€JIbI0 IPOTHO3UPOBAHUS MPOJYKTOB PEAKLIUY;

YCTAaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMMUYECKON PEAKIMH U CMEIIECHUS XUMUYECKOTO pPaBHOBECUS
OT pPa3IMYHBIX (PAKTOPOB C WENBI0 ONPEACTCHHS ONTHMAJIbHBIX YCIOBHH NPOTEKAHUS XHMHUYECKHUX
IIPOLIECCOB;

YCTaHaBJIMBATh F€HETUYECKYIO CBSI3b MEX]y KJacCaMU HEOPIaHUYECKUX M OpPraHMYECKHX BELIECTB AJIS
000CHOBAHUS MIPUHLIUITUATEHONW BO3MOXKHOCTH MOJYYSHHUST HEOPTaHMYECKUX U OPTaHMYECKUX COeIMHEHHUN
3aJIaHHOT'O COCTaBa U CTPOCHUS;

noa0upaTh peareHTbl, YCIOBHS M ONPEAEIATh MPOAYKTHl peakiHii, MO3BOJAIOIINX pearTnu30BaTh
na0opaTOpHbIE W MPOMBIIUICHHBIE CIIOCOOBI MOMYYCHHUS BAXXHEUITNX HEOPTaHMYECKUX M OPTaHUYECKHX
BELIECTB;

OIIpENIeNIATh XapaKTep cpellbl B pe3ylbTaTe TUAPOJM3a HEOPraHWYECKUX U OPraHMYECKHUX BELIECTB U
IPUBOJIUTH IPUMEPHI TMIPOJIN3a BEIIECTB B MMOBCEIHEBHOM XKU3HU YEJIOBEKA, OMOJIOIMYECKUX OOMEHHBIX
IpoLeccax U MPOMBIIIJIEHHOCTH;

IPUBOANUTE IMPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKLUUN B NPHUPOJE, INPOU3BOJCTBEHHBIX
Ipoleccax 1 XKU3HEAESTeIbHOCTH OPraHu3MOB;

00OCHOBBIBaTh IMPAKTUYECKOE MCIIONb30BAaHNE HEOPraHMYECKUX W OPraHMYecKUX BEIIECTB M HX
peakiuii B MPOMBIIIIEHHOCTH U OBITY;

BBINIOJHAT XMUMHMYECKHH DOKCIIEPUMEHT IO pACHO3HAaBAaHUIO M IOIYYEHHIO HEOPraHWYECKUX U
OpPraHMYECKUX BEUIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIacCaM COEAMHEHUH, B COOTBETCTBUU C NpaBUIIaMU
U IpueMaMu 6e30macHOM paboThl ¢ XMMHUYECKUMHU BELIECTBAMU U J1a0OPaTOPHBIM 000PYAOBAHUEM;

MIPOBOANTH pacuyeThl Ha OCHOBE XHMMMUYECKUX (GOpMyl M YpaBHEHHI peakuuid: HaXOoXJACHUE
MOJIEKYJISIPHOM (hOpMYJIbl OPraHMYECKOTo BEIIECTBA MO €ro IJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIUX B €ro COCTaB, WM IO MPOJYKTaM CrOPaHUsl; pacyeTbl MacCOBOW 10N (Macchl) XMMUYECKOTO
COEZIMHEHUS B CMECH; PacyeThl Macchl (00beMa, KOJMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJHO M3
BEIIIECTB JIAaHO B M30BITKE (MMEET MPHUMECH); PacueThl MacCOBOM MM OOBEMHOM JOJIM BBIXOJA MPOIYKTa
peaKiuu OT TEOPETUYECKH BO3MOXKHOI'O; pacueThl TEIioBOro »¢¢ekra peakuuu; pacueTbl 0ObEMHBIX
OTHOIICHUH T'a30B MIPU XMMUYECKUX PEaKLUAX; pacyeTbl Macchl (00beMa, KOJTMUECTBA BEIECTBA) MPOIYKTa
peaxkuuu, eciii OJHO U3 BEUIECTB JAHO B BUJE PacTBOpPA C ONPEACIEHHON MaccOBOM JA0J€l paCTBOPEHHOTO
BELIECTBA;

HCIOJIb30BaTh METO/bl HAYYHOTO TMO3HAHMS: aHAJU3, CUHTE3, MOJIEIMPOBAHNE XUMUYECKUX MPOLIECCOB
U SIBIGHUM — TpU peIIeHUH YueOHO-MCCIIEeOBATENbCKUX 3a/ad 10 HM3YyYEHHMIO CBOWMCTB, CIOCOOOB
IIOJIyYEHUS U PACTIO3HABAHUS OPraHMYECKHUX BEIIECTB;

BJIAJIeTh INpaBHjaMH O€30MacHOro OOpallleHHsl C €AKUMH, TOPIOYMMH M TOKCHYHBIMU BEILECTBAMH,

CpeICcTBaMU OBITOBOW XMMHH;



OCYIIECTBIISTh MOMCK XMUMHUYECKON WH(GOpMAIMK IO HA3BaHUSAM, UIACHTH(PHUKATOPAM, CTPYKTYpPHBIM
(dbopMyIiaM BEIIECTB;

KPUTHYECKH OICHHBATh W WHTEPIPETHPOBATh XHMHUYECKYI0 HWH(POPMAIUIO, COICPKALIYIOCS B
COOOIICHUSAX CPEICTB MaccoBoW wuH(popmanmu, pecypcax VHTepHETa, HayYHO-TIONMYJISIPHBIX CTaThsX C
TOYKH 3pPEHUS ECTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IEJNSAX BBISIBICHHUS OIIMOOYHBIX CYXKICHUNA H
(dhopMupoBaHUs COOCTBEHHOH TIO3UIINH;

YCTaHABJIMBATh B3aWMOCBSI3U MEXKIYy (akTaMH M TEOpuei, MPUYMHOW W CIICACTBUEM NpPU aHAIIU3e
MPOOJIEMHBIX CUTYalluid 1 000CHOBaHUH MPHHUMACMBIX PEHICHUI HA OCHOBE XMMHUYCCKHX 3HAHH;

NPEJCTaBIATh TYTH pPEIICHHUs] TJIOOAIBHBIX MPOOJeM, CTOSIIMX Teped  4YeJOBEYSCTBOM, H
MEPCIEKTUBHBIX HANPABICHUH pPa3BUTUS XHUMHUYECKHX TEXHOJIOTHH, B TOM 4YHCIE TEXHOJIOTHH
COBPEMEHHBIX MAaTEpPHaJOB C PA3JIMYHON (PYHKIHMOHATBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHHKOB CHIPBS,
nepepaboTKH U yTUIIU3AIUH TPOMBIIIIICHHBIX U OBITOBBIX OTXO/IOB.

BbIHyCKHI/IK Ha yl"J'[yﬁJ'IeHHOM YPOBHE MOJYIHUT BO3SMOKHOCTH HAYIUTLCHA .

Gopmynuposams yenb UCCLEO08AHUsL, 6blOBUAMb U NPOGEPSIMb IKCNEPUMEHMANbHO 2UNOME3bL O
XUMUYECKUX CBOUCMBAX GeujeCms HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNamv 8
Xumuueckue peakyuu, o xapakxmepe u RpoOyKmax pasiuidHblX XUMULECKUX peakyutl;

CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEePUMEHMbl ¢ COON00eHUeM Npasi
bezonacholl pabomol ¢ ewgecmsamu u 1a60pPAmMopHvIM 000pPYO0BAHUEM,

UHMeEpPnpemupo8ams OaHHbie 0 COCMABe U CMPOEHUU BeUeCms, NOYYEHHbLE ¢ NOMOWbIO COBPEMEHHBIX
DURUKO-XUMUYLECKUX MEMODO08;

ONUCHIBAMb COCMOSAHUE JNIeKMPOHA 6 amoMe HA OCHO8e COBDEMEHHbBIX KBAHMOBO-MEXAHUYECKUX
npeocmasieHul 0 CmpoeHuu amoma 0jist 00bACHEHUs Pe3yibmamos CHeKMpaibHO20 AHAIU3A BEUeCms;

Xapakmepuzoe8amsv poib A30MOCO0EPHCAUUX 2eMePOYUKTULECKUX COCOUHEHUT U HYKICUHOBBIX KUCTIOM
KaK 8ACHeUUX OUONIOSUHECKU AKMUBHBLX eUleCE;

NPOSHO3UPOBATNL BO3MONCHOCHb NPOMEKAHUSL OKUCTUMENbHO-80CCHAHOBUMENbHBIX PEaKyUll, 1eHCAUUX

6 OCHo6¢€ npupodﬁbzx u I’lpOuS’GO()CWlGeHHblx npoyeccos.

Conep:kanue yuyeOHOro npeamera, peajusyemMoe ¢ nNoMoumpb JuHnu ydyeOHukos B.B. Epemun, H.E.
Ky3bmenko, B.H. Tepennn, A.A. /Ipozgos, B.B. Jlynun.

10 KJIACC. YIJIYBJIEHHBIN YPOBEHB (170 yacos)

Tema 1. IloBTOpenue u yriyoaenue 3Hanmii (30 u)

ATOMHO-MOJIEKYNIIpHOEe  ydyeHHe. BemectBa  MOJNEKYISPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUS.
KauecTBeHHBIN M KOJIMYECTBEHHBIN cOocTaB BenlecTBa. MoJsipHast 1 OTHOCUTEIbHAS MOJIEKYJISIPHAS. MacChl
BenlecTBa. MoJibHas 7107151 U MaccoBasi A0JIs DJIEMEHTA B BEILIECTBE.

Crpoenue artoma. ATomMHas opOutans. [IpaBuia 3amoiHEHHS DSJIEKTPOHAMH aTOMHBIX OpOHUTaseH.
Banentnbie ossektpoHbl. Ilepuoguueckuii 3axkoH. DOpMyiaupoBKa 3aKOHa B CBETE COBPEMEHHBIX

MPEICTABICHUNA O CTPOCHUU aroma. MI3MEHEHuE CBOMCTB AJIEMEHTOB M UX COCIMHEHUN B MEPHOJAX U



rpynnax. XuMU4ecKas CBfA3b. JJIEKTPOOTPULATENBHOCTb. Buabl xumuueckoil cBsi3u. MoHHas CBA3b.
KoBasienTHas HemomsipHass © TojsipHas cBA3b. OOMEHHBI M JOHOPHO-aKLUENTOPHBIM MeEXaHU3M
00pa3oBaHMs KOBAJECHTHOM MOJSPHOU CBs3H. ['eomeTpus Mosekynbl. MeTtammnyueckasi cBsizb. BomopoaHas
CBA3b. ArperatHble COCTOSIHUSI BEIIECTBA. THUIIbl KPUCTAUIMYECKUX PEIIETOK: aTOMHAas, MOJEKYJSpHas,
MOHHAsl, METAJJINYECKasl.

Pacuerst mo QopmynaMm u ypaBHeHHMAM peakinuid. ['a3oBbie 3akoHbBL. YpaBHeHue Kiaiinepona—
MenpeneeBa. 3akoH ABoraipo. 3aKOH OOBEMHBIX OTHOIIEHUH. OTHOCHUTENbHas IUIOTHOCTH Ta30B.
Knaccudukanus XUMHYECKUX pPEaKIHUil MO pa3iuyHbIM MpHU3HAKaM CcpaBHEeHHs. V3MeHeHHe cTerneHu
OKHUCJIEHUSI 3JIEMEHTOB B coOeIuHEHUsAX. OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKucIeHHE U
BoccTaHOBIeHHE. OKHUCIUTENN M BOCCTAaHOBUTENU. MeToJ anekTpoHHoro Oananca. llepmanraHar xamus
KaK OKHMCIIUTENb. BaxkHelMe Kiacchl HEOPraHMYECKUX BEIIECTB. I'eHeThueckas CBsI3b MEXIY KIIacCaMH
HEOpPraHWYEeCKUX coenuHeHuil. Peakunn nonHoro obmena. I'mapomms. pH cpensl. PactBopbl. CriocoOsr
BBIPQKEHUS KOJIMUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBasi 0l (IPOIEHTHAsT KOHIICHTPAIUs ), MOJISIpHAs
koHneHtpauus. Kommonmusie pactBopbl. Dddext Tunmans. Koarymsuwms. Cunepesuc. KomruiekcHbie
coenuHeHus. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTelb, JIMTaH 6. KoOpAWHAIIMOHHOE YHCIIO.
HomeHnkiiatypa KOMIUIEKCHBIX CO€UHEHUM.

demoncTpanuu. 1. OGpa3iibl BEIIECTB MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. 2. Bo3ronka ioxa.
3. OmnpeneneHue KUCIOTHOCTH CPENbI MPU MOMOITN WHAUKATOPOB. 4. Dddext Tunmansa. 5. O6pa3oBaHue
KOMILIEKCHBIX COEIMHEHUM MEPEXOIHBIX METAJIIOB.

JlaGopaTopuble onbIThI. 1. Peakiiun nonHoro oomena. 2. CBoWCTBa KOJUIOMIHBIX PACTBOPOB. 3.
I'maponus conei. 4. IlonyueHune U cBOCTBa KOMIUIEKCHBIX COETUHEHUH.

IIpakTnuyeckas padora Ne 1. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «PeakinoHHas crnocoOHOCTh
BELIECTB B PaCTBOPAX».

KounrpoabsHas padora Nel o teme «OCHOBBI XUMHI.

Tema 2. OcHOBHbBIE IOHSATHSI OPraHUYecKoi xumuu (25 u)

[Ipenmer oprannyeckoil xumuu. OCOOEHHOCTH OPraHUYECKUX BELIECTB. 3HAUEHUE OPTaHUYECKON XUMUH.
[TpuunHbl MHOrooOpa3us OpPraHMYECKHX BEIIECTB. YTJIEPOJHBIH CKEJET, €ro THUIbL: LUKIMYECKHe,
arukianueckue. KapOouukinyeckue W TeTEPOLUKINYECKHE CKeleTbl. Buabl cBsa3el B Molekynax
OpraHWYECKHX BEIIECTB: OJWHAPHBIE, ABOIHBIE, TPOMHBIE. MI3MEHEHNE PHEPrUN CBA3EH MEX]y aTOMaMH
yrieposa Mpyu yBEINYEHUH KPaTHOCTH CBsI3U. HachlllleHHbIE U HEHACBIILIEHHbBIE COEAMHEHNS. DIIEKTPOHHOE
CTPOEHHUE M XMMHUYECKHE CBS3M aToMma yriaepojaa. ' mOpuansanus opOutaneil, ee TUIbI Ui OPraHUYECKUX
coeqmueHnit: Sp3, sp?, sp. O6pa3oBaHme - U -CBA3eH B MOJNEKYJIAX OPraHMYeCKNX coeuHeHHil. OCHOBHEIE
MOJIO)KEHUS CTPYKTYPHOW TEOPUM OPraHUYECKHUX COCIUHEHUH. Xumudeckoe crtpoeHue. CTpyKTypHas
¢dopmyna. CTpyKTypHas W NpPOCTpaHCTBEHHas u3omepus. M3omepus yrieponHoro ckenera. M3omepus
MOJIOKEHNA. MekkiaccoBasg u3zomepus. Buabl npocTtpaHcTBeHHON u3oMepuH. OnTuueckas H30Mepus.
Onrtrdeckue aHTUIOIbl. XUPaJbHOCTh. XUPAJIbHbBIE U aXUpAIbHBIE MOJIEKYJIBL. ['eoMeTpruecKkas u3oMepus
(yuc-, mpanc-uzomepus). I'omomorus. I'omomoru. I'omosoruueckasi pa3HOCTh. | OMOJIOTHYECKHE PSIIBL.

Onexrponnsie 3¢ dexTer. CriocoOb! 3amuceil peakiuii B opranndeckoil xumuu. Cxema U ypaBHEHHE.



VYcnoBust mpoBeneHus peakiuid. Knaccudukanums peakuuii OpraHM4ecKHUX BEIIECTB MO CTPYKTYPHOMY
NPU3HAKY: 3aMellleHe, MPUCOCIUHEHNE, OTIIeruieHue. Mexanu3Mel peakiuid. CrocoObl pa3pbiBa CBSI3U
yriepoa-yriaepoa. CBoOOIHBIE paguKalibl, HyKJIeohubl u 3ekTpoduisl. Kmaccudukamus opraHUIIecKux
BellecTB U peakiuil. OCHOBHBIE KIJIACcChl OpraHnyeckux coenuHeHuil. Knaccuduxanms opraHuueckux
COeMHEHUH M0 (QYHKIIMOHATBHBIM TPpyHIaM. DJIEKTPOHHOE CTPOCHUE OPraHWYECKHX BElIeCTB. B3anuMHoe
BJIMSIHME aTOMOB U TpyIIl aToMOB. MHIyKTUBHBIN 1 Me3oMepHbIi 23 dekTol. [Ipeacrasienue o pezoHaHce.
Homenknatypa opraHmdeckux BemecTB. MexayHapoaHass  (cucTeMaTHYecKas) HOMEHKJIaTypa
OpraHWYECKUX BEIIECTB, €€ NMPUHLMIBL. PanmoHanbHas HOMeHKnarypa. OKUCIEHUE U BOCCTAHOBIICHHE B
OPraHN4YeCKOM XUMHH.

JemoncTpanun. 1. Mozenu opraHM4ecKux MOJIEKYJI.

KonTtpouabHas pa6ora Ne 2 o teme «OCHOBHBIE TOHATHS OPTaHUYESCKON XUMU.

Tema 3. YrieBogopoani (38 u)

A 1 x a H 1. CTpoeHne Monekynabl MetaHa. [lonstue o kondopmanusx. OOmias xapakTepucTUKa Kiacca,
¢dbuznueckne W XHUMHUYECKHE CBOWCTBAa (TOpeHHEe, KaTaIUTUYECKOEe OKHUCJICHHE, TalloreHHpOBaHuE,
HUTPOBaHUE, KPEKUHT, MUPOJN3). MeXaHU3M peakIuu XJIOPUPOBAaHUSA MeTaHa. AJIKaHbl B MPHPOJE.
CuHTeTH4ecKHe crnocoObl MOMY4YEHMsI alKaHOB. MeToabl MOJyYeHHUs ajlKaHOB M3 aJKWITaJIOr€HHJIOB
(peaxmust Bropia), nexapOOKCHIMPOBAaHUEM COJIEH KapOOHOBBIX KHCIIOT U AJIEKTPOJIM30M PACTBOPOB COJICH
KapOOHOBBIX KUCIOT. [I[puMeHeHre ajaKkaHoB.

Il mu x 1 oankaHn bl. O0mas xapakTepucTHUKa Kiacca, (u3nueckue cBOicTBa. Buabl u3omepuu.
HanpsokeHHble W HEHaNpsDKEHHbIE  LMKIBL.  XUMHYECKHE CBOMCTBa LUKIIONpomnaHa (TOpeHue,
TUIPUPOBAaHUE, TNPUCOECIUHEHHE TaJIOT€HOB, TaJOr€HOBOAOPOJOB, BOJABI) U IUKIOreKcaHa (TOpeHue,
XJIOpUpOBaHKE, HUTpoBaHUe). [lonydyeHne MUKI0aIKaHOB U3 aJIKAaHOB U AUTaJIOT€HAIKAHOB.

A 1 x e H bl. O0mast xapakTepucTuka kinacca. CTpoeHHe MOJEKyJbl dTuieHa. dusnueckue CBONUCTBA
ankeHoB. ['eomeTpuyeckas n3oMepus aJTkeHOB. XMMUYECKUE CBOMCTBA AJIKEHOB. Peakmu npucoeanHeHnst
II0 KPaTHOM CBSI3M — THJIPUPOBAHUE, FAIOIN€HUPOBAHNE, THAPOTAIOTEHUpOBaHue, ruaparanus. [Ipasuio
MapkoBHUKOBa U €ro OOBSCHEHHE C TOYKH 3pEHHs 3JEKTPOHHOM Teopuu. BianmoneiicTBue alKeHOB C
OpOMOM U XJIOPOM B T'a30BOi (a3e mim Ha cBerTy. OKUCIIEHUE alNKeHOB (TOpPEHUE, OKUCICHNUE KUCIOPOA0M
B TNPUCYTCTBUU XJOpHJAA Majulagusi, MOJ JeHCTBUEM cepedpa, OKHUCIECHHE TOPSYMM TOAKUCIEHHBIM
pacTBOpOM IepMaHraHaTa Kaius, okucieHue no Baruepy). Ilomumepusauus. [lomydeHue ankeHOB u3
QJIKaHOB, AJKWITAJIOT€HHUIOB U IUTaJIOTeHaNKaHOB. [I[puMeHenne 3TuieHa 1 NponuiIeHa.

A 1k anue H . Knaccudukanus nueHOBBIX yrieBoaoponoB. ConpspbkeHHbIE AueHBI. DU3NUecKue u
XMMHYECKHE CBOWCTBA JWBHUHMWIA W u3omnpeHa. 1,2- um 1, 4-npucoequnenne. [lonmumepuzanus. Kayuykwu.
Bynkanuzanus kayaykoB. Pesuna u 30ouut. Cunrte3 6yraguena u3 OyraHa u sTaHoJja.

A 1 x 1 H bl. O6mas xapakrepuctuka. CTpoeHHWe MOJEKYNbl arneTwieHa. Ousndeckue 1 XUMUIECKUE
CBOMCTBAa QJIKWMHOB. Peaknnyu NpHUCOEIMHEHHsI TaJIOT€HOB, TAJIOT€HOBOJOPOJOB, BOJABL. I 'MIpupoBaHMe.
Tpumepuszanus u qumepusanus aneTuieHa. KucioTHble cBOMCTBA aIKMHOB C KOHLIEBOM TPOWHON CBS3BIO.

Anerunenusipl. OKUCIIEHNE AIKMHOB pacTBOPOM IepMaHraHara kanus. IIpuMmeHeHune aneruineHa.



KapOuansiit Meton mnomydenus anetwieHa. Iluponns wmerana. CuHTE3 aJKMHOB alKUIMPOBAHUEM
alleTUJICHUIOB.

A p e H bL. [lonarue 06 apomatuunocTH. [IpaBuno Xrokkens. beH3on — crpoeHue MosieKysbl, GU3HIecKue
cBoiicTBa. ['omonoruyeckuit pan Oenzona. M3omepus nu3aMenieHHbIX OCH30JI0B HAa MPHUMEpPE KCHUIIOJOB.
Peakiun 3amerienusi B OCH30JIbHOM sape (raJOTeHUPOBAHKWE, HUTPOBAHME, AJIKWIMpOBaHHE). Peakuuu
NpUcOeIUHEeHUsT K OeH3ony (THIpUpoBaHuE, XJopupoBaHue Ha cBery). OCOOCHHOCTH XUMHHU
ankwiOeH3onoB. llpaBuna opueHTanMu 3aMecTUTENeld B peakIusaxX 3aMmeleHus. bpomupoBanue u
HUTpOBaHUE Toiyiyoja. OKucCIeHHE alKWIOEH30JI0B pacTBOPOM IepMaHraHaTa Kajius. ['amoreHupoBaHue
AIKWIIOEH30JI0B B OOKOBYIO 11enb. Peakius Bropiia—®urTura kak METo]] CHHTE3a alIKIIOCH30710B. CTHPOIT
KaK IpUMEpP HENPEAEIBbHOTO0 ApOMATUYECKOTO0 COEMHEHHUS.
[IpupOTHBEUCTOYHUKUYTIEBOJOP OO B. [I[pupoauslii U mOMyTHBIN HEPTIHBIE Ta3bl, UX
cocras, ucrnonb3oBanue. Hedth xak cMmech yrineBoaopoaoB. [lepBuyuHas u BTopuuHas nepepadoTka HEPTH.
Pudopmunr. KamenHslit yrons.
FeneTuueckasicBSI3bMEXKIYpPa3JIUUYHBIMUKIACCAaMUYTIeBOJLOP OJOB.
KauecTBeHHBIE peakiiy Ha HEMPeIeIbHbIE YTIIEBOIOPOIBI.
'anoreHonpou3BOAHBIEYTJEBOJOD OO0 B. Peakuuu 3aMenieHus rajoreHa Ha rupoKCu,
HUTPOIpyMiy, LuaHorpynny. JlelicTBue Ha TrajJoreHIpOM3BOJHBbIE BOJHOTO M CIHPTOBOIO pacTBopa
menourd. CpaBHEHHE PEAaKIUOHHOW CIOCOOHOCTH AalKWII-, BUHWI-, (EHWI- W OEH3UITaJIOoreHUI0B.
Hcnonb30BaHue rajioreHNnpoOU3BOAHBIX B OBITY, TEXHHKE U B cuHTe3€. [IoHsATHE O MarHMHOpPraHUYecKuX
COETUHEHMUSIX. [Toryuenue aJIKaHOB BOCCTAHOBJICHHEM MOJIaJIKaHOB HOJI0BOJIOPOIOM.
Macnutiopeanuueckue coeouneHusl.

Jemonctpanuu. 1. bpomupoBanue rexcana Ha cBery. 2. ['opeHume MeTaHa, ITHJICHA, aleTHICHA. 3.
OTHolIeHNe MeTaHa, 3TUIEHA, alleTUeHa U OeH30J1a K pacTBOpaM IepMaHraHarta Kajius 1 OpoMHON BoJiE.
4. OkucieHue ToayoJla pacTBOPOM NepMaHranara kanus. 5. [lonydeHne sTuineHa peakuuen aeruparaiun
ATaHONIA, AlETHJIeHa — THIPOIM30M KapOmnma kameius. 6. [lomydeHuwe cTupona JemonuMepusanueit
MIOJINCTUPOJIA U UCIIBITAHUE €T0 OTHOILLEHUS K PacTBOPY MEpMaHIaHaTa Kajusl.

JlabopaTopubie onbIThl. 5 CocTaBicHHEe MOCNICH MOJIEKYJ aJkaHOB. 6. B3anmomelicTBHE aaKaHOB C
o6pomom. 7. CocTaBiieHHE MOJIeNIel MOJIEKYIT HEeNpeAeTbHBIX COCTUHEHUH.

IIpakTuyeckas padora Ne 2. CocraBneHue MojeNeil MOJIEKY yIIeBOOPOIOB.

IIpakTnyeckas padora Ne 3. [lonydueHne STHIIEHA U ONIBITHI C HUM.

KonTtpouabsnas padora Ne 3 no reme «Henukindeckue yrieBoaopoas».

KonTtpouabHas pa6ora Ne 4 o Teme «YTI€BOAOPOIBI».

Tema 4. Kucyiopoacoaep:kamue opranuveckue coequHenus (38 u)

C n u p T 1. Homenknarypa u m3oMmepust ciupToB. TOKCHYECKOE AEMCTBHE HAa OPraHW3M METaHOJIA U
sta”osna. dusnyeckre CBOWCTBA NMPEAEIBHBIX OJHOATOMHBIX CHMPTOB. XMMHYECKHE CBOWCTBA CIHUPTOB
(KUCIIOTHBIE CBOMCTBA, PEAaKIMM 3aMElIeHUs] THIPOKCUILHOW TPYMIBI Ha TajloreH, MEeKMOJIEKYJIsIpHAs U
BHYTPUMOJIEKYJISIpHAsl JETHApaTalysl, OKUCIEHUE, PEaKIUU YIIeBOJOPOJAHOIO pajuKana). AJKOTOJSTHI.

I'uaponus, ankuwimpoBaHue (CHHTE3 MPOCTHIX 3(pupoB o BunbsaMcony). IIpoMblnuieHHBIH CHHTE3



MeTaHoJla. MHOrOaTOMHBIE CIHUPTHI. ODTWICHIJIMKONb M TIUIEPUH, UX (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. CUHTE3 JUOKCAHA U3 STUJICHIVIMKOJSA. TOKCMUHOCTD 3TUIEHIIMKOIIA. KauecTBeHHas peakuys Ha
MHOToaToMHble cnupThl. [IpocThie 3gupbl kKak U30Mephl MPEENIbHBIX OJIHOATOMHBIX cUpTOB. CpaBHEHHE
uX (U3NYECKUX M XUMHYECKHX CBONCTB CO choupTramu. Peakuusi pacumierjieHHuss HpOCThIX 3(QHUpOB
HOJI0BOJIOPOJIOM.

® e H 0 1 bl. HoMenknatypa u uszomepus. BzaummHOe BIMSHHE TPYII aTOMOB Ha MpuMepe ¢eHoa.
duznyeckue U XuMU4ecKre cBorcTBa ¢eHosa u Kpe3oyioB. KucinotHsie cBoiicTBa (PeHOJIOB B CPAaBHEHUU CO
cnupramu. Peakuuu 3aMenieHuss B OCH30JbHOM KoJiblle (TajJoreHHUpoBaHUE, HUTpoBaHHE). OKUCICHHE
¢denonoB. KauectBennsie peakiuu Ha penon. [Ipumenenue denona.

KapGoHunbHbEecoe HHEHHU . DIEKTPOHHOE CTPOCHHUE KApOOHUIILHOM TPyl AJBACTUABI U
KeToHbl. Du3nyeckue CBOMCTBAa (Qopmanbieruia, aleraibieruia, aueToHa. [lowsamue o Kemo-eHOIbHOU
maymomepuu KapOOHUNbHbIX coeOuHeHutl. Peakium mpucoeInHeHus: BOJbI, CIIUPTOB, [IMAHOBOJOPOJA U
rugpocyinbdura HaTpus. CpaBHEHHE PEAKLIMOHHOW CIIOCOOHOCTH ajlbJIETHIIOB M KETOHOB B PEAKIHUX
npUcoeAUHEeHNs. Peakuum 3aMeleHuss aTOMOB BOJOpPOJAA MpPU - YIJIEPOAHOM aTOME Ha TaJIOTEH.
[Tomumepwuzanus dopmanpaeruaa u aneranpaeruna. Cunmes cnupmos e3aumooeticmsuem KapOOHUIbHbIX
coedunenuti ¢ peakmusom I punvapa. OxucneHne KapOOHWIBHBIX coeAnHeHui. CpaBHEHHE OKHCICHUS
aJIbJIETHJI0B U KETOHOB. BoccTaHoBiieHnEe KapOOHUIIBHBIX COEAMHEHUHN B ciupThl. KauecTBeHHBIE peakuuu
Ha anbJerujHyr rpynny. Peakyuu anvoonbHo - Kpomonogou koumoencayuu. OcOOEHHOCTH
dbopmanperuaa. Peakuus ¢popmansaeruma ¢ peroaom.

KapOGoOHOBBI€KHUCIIOT BL DISKTPOHHOE CTPOEHUE KapOOKCUIIbHOM Ipynmbl. ['oMonoruueckuil ps
MpeleabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT. Pu3nueckue CBOMCTBA KAapOOHOBBIX KHCIOT Ha
IIpUMEpPE MYPaBbBUHOM, YKCYCHOHM, INPOITMOHOBOM, MAJIBMUTHHOBOW M CTEAPWHOBOM KHCJIOT. XUMHUYECKHE
CBOHCTBa KapOOHOBBIX KHCIOT. KucnoTHbIe cBoicTBa (M3MEHEHHE OKPACKM WHAMKATOPOB, PEAKIMU C
aKTUBHBIMH METaJlJIaMH, OCHOBHBIMU OKCHJIAaMHU, OCHOBAaHUSIMU, COJISIMHU). VI3MeHeHNe CHIIbI KapOOHOBBIX
KHMCJIOT IIPU BBEJCHHUM JIOHOPHBIX M aKIENTOPHBIX 3amecTuTesneil. BzaumoaeicTBue kapOOHOBBIX KHUCIOT
co crupramu (peakmus stepudukanuu). [amoreHnpoBaHue KapOOHOBBIX KHCJIOT B OOKOBYIO IIEIIb.
OcobeHHOCTH MYpaBbMHOM KHCIOTHI. BakHeilne mnpeicTaBUTeNn Kiacca KapOOHOBBIX KHCIOT M MX
npuMeHeHue. [lonyueHne MypaBbHMHON M YKCYCHOH KHMCIOT B IMPOMBIIUICHHOCTH. Bpicie kapOoHOBBIE
kucnoThl. [1laBeneBast KucnoTa Kak NpeCTaBUTENb AUKAPOOHOBBIX KUCIIOT.

[IpencraBienre o HENpeneNbHBIX M apoMaTHYecKUX Kuciaorax. OCOOEHHOCTH MX CTPOEHUS U CBOMCTB.
3HaueHue KapOOHOBBIX KHCIIOT.

OyHKIHUOHAIbHB €ENPOMU3IBOIHBEKAapPOOHOBSH XKHUCIOT. [lonydenue
XJIOPAHTUAPUIOB M aHTUAPUAOB KUCIOT, UX TUAponu3. [lonydyenue ciaoXKHBIX 3PUPOB ¢ UCTIONB30BAHUEM
XJIOPAHTUAPHUIOB U aHTUAPHUIOB KUCIOT. CloKHBIE 3PHUPBI KaK M30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE
(bU3NYECKUX CBOICTB M pPEAKLHMOHHOW CHOCOOHOCTH CIOXHBIX 3(UPOB M HM30MEPHBIX UM KapOOHOBBIX
kucioT. [mapomu3 crnoxsabIXx dhupoB. CuHTe3 CIOKHBIX 3PupoB ¢eHonoB. CroxHbie YU

Heoprannueckux Kucior. Hurtpormuuepus. Amunel. Conu KapOOHOBBIX KHCIIOT, X TEPMHUYECKOE



pasnoxkeHue B TpUCYTCTBUM mienoun. CHHTE3 KapOOHWIBHBIX COSAMHEHUN PA3IOKEHHEM KabI[UEBBIX
cosiell KapOOHOBBIX KUCIIOT.

demoncTpauuu. 1. B3aumopeiictBue HaTpus ¢ dTaHonoM. 2. OKHCJICHHE 3TaHOJA OKCHIOM MeEIu. 3.
I'openue stanona. 4. BzaumoaeictBue mpem-0yTHUIOBOTO CIIUPTa € COMSTHON Kuciotoi. 5. Mogodopmuas
peaknus. 6. KauecTBeHHast peakiiusi HA MHOTOAaTOMHBIE CIUPTHL. 7. KauecTBeHHbIE peakiuu Ha PEHOBI. 8.
OmnpeneneHre anpACTHAOB TMPU TIOMOIIM KAueCTBEHHBIX peaknuil. 9. OKucieHue aibAerHIoB
nepmanranaTom kanus. 10. [Tomyuenue cioxxHbBIX 3(HHUPOB.

JlabopaTopHble onbIThI. 8. CBoicTBa ATHIIOBOTO criupTa. 9. CBoiicTBa rimnepuHa. 10. CBoiicTBa ¢eHona.
KauectBennsie peakunu Ha (enonbl. 11. CoiictBa popmanuna. 12. CBolicTBa YKCYCHON KHUCIOTHI 13.
Conu kapOOHOBBIX KUCIIOT.

IIpakTnyeckas padora Ne 4. [lonyuenue 6pomaTana.

IIpakTuyeckas padora Ne 5. [lonyuenue arerona.

IIpakTuyeckas padora Ne 6. [lonydeHne yKCyCHOM KUCTIOTHI.

IIpakTnueckas padora Ne 7. [lonyuenue stunanerara.

IIpakTnueckas padora Ne 8. Pemenue skcnepuMeHTaNbHBIX 3a1a4d mo Teme «Kuciaopoaconepsxaiue
OpPraHUYECKHE BEIIECTBAY.

KonTtpoabHas padora Ne 5 o reme «KapOOHMIIbHBIE COCTUHECHUSD».

KonTtpouabHnas pa6ota Ne 6 o Teme «Kucinopocoiepxaiiye opraHmuecKue BemecTBay.

Tema 5. A30T- u cepocoep:kamue coenuHenns (16 4)

Humpocoeounenus. Snexmponnoe cmpoenue numpozpynnsi. Ilonyyenue numpocoeounenuil. B3pvisuamoie
gewecmaa.

A M u H bl. U30oMepust amuHoB. [lepBuuHbIe, BTOpUYHBIE U TPETHYHbIE aMUHBI. DU3nueckue CBOWCTBa
MPOCTEHIINX aMUHOB. AMHHBI KaKk OopraHudeckue ocHoBaHUs. CONHM aTKWIaMMOHUSA. AJKHIMPOBaHUE H
alMJIMPOBaHNE aMUHOB. Peakiiuu aMWHOB C a30THUCTOM KHUCIOTOW. ApOMaTHYECKUE€ aMUHBI. AHUIIUH.
B3anMHoe BiMsiHUE TPy aTOMOB B MOJIEKYyJie aHWIMHA. XHMMHUYECKHE CBOWCTBA aHWJIMHA (OCHOBHBIE
CBOMCTBA, PEaKIIMH 3aMCIICHUS B apOMaTHUYECKOE SAPO, OKUCICHUE, ayuiuposanue). Juazocoeounenus.
[lonyyenne aMHMHOB M3 CHHUPTOB W HUTpocoenuHeHuil. llpumenenme anunmHa. CepoopraHuveckue
coenunenus. [IpencraBnenre o cepoopraHUIECKUX coenuHEeHHsIX. OCOOCHHOCTH UX CTPOSHHUS U CBOWCTB.
3HaYeHHNE CEPOOPTAaHUIECKUX COCTMHECHUM.

I'eteponukasl. Oypad ¥ nUPPOIT KaK NPEICTABUTENN MATUUICHHBIX T€TEPOLUKIOB. DIEKTPOHHOE
CTpoeHue Mosekynbl nuppona. Kucnotnele cBoiictBa mnuppona. [lupuamH Kak mOpencTaBUTEINb
MIECTUWICHHBIX TETEPOIMKIOB. DJIEKTPOHHOE CTPOSHHWE MOJICKYJbl mupuanHa. OCHOBHBIE CBOWMCTBA
MAPUINHA, PEAKIIUU 3aMEIEHUs C apoMaTtudeckuM sapom. [lpeacraBnenne 06 mmMuaazose, MTUPHUANHE,
MypyHE, MyPUHOBBIX U MUPUMHUITHOBBIX OCHOBAHUSIX.

HemoncTpanuu. 1. OcHOBHBIE CBOIICTBAa aMUHOB. 2. KauecTBeHHbIE peakllMyd Ha aHUJIUH. 3. AHUIMHOBBIE
kpacurtenu. 4. OOpa3ibl TeTePOIUKINIECKUX COCTUHECHUM.

JlabopaTopHble onbIThl. 14. KauecTBeHHBIE peakliMi HA AHUJTUH.



IIpakTnuyeckass padora Ne 9. Pemenue sSKcrnepuMEHTANBHBIX 3alad MO TeMe «A30TcoleprKaiue
OpPraHUYECKUE BEIIECTBAY.

KonTtpouabsnasi padora Ne 7 110 Teme «A30T- U cepocoAepKaIINE COSTUHEHUSI.

Tema 6. Buosiornyecku akTuBHbIe BemecTBa (18 )

X m p bl Kak croxHble 3(QUpBHl MNIMLIEPUHA M BBICHIMX KapOOHOBBIX KUCIOT. OMBUICHHE >KUPOB.
I'maporenusanust xuUpoB. Mbl1a Kak cOJIM BBICIINX KAPOOHOBBIX KUCIIOT.

Y ruaeBoasl. MoHo- u qucaxapuabsl. PyHKIHK yriaeBOAOB. buosorndeckas pons yrieBonos. [rokosa
— (Qu3nyeckue CBOWCTBA, JIMHEHHAas M LMKIMYeckas (GopMbl. Peakuuu IioKo3bl (OKUCIIEHUE a30THOM
KHMCJIOTOM, BOCCTAHOBJIEHHE B LIECTHMATOMHBIA CIIUPT), KAYECTBEHHbIE PEAKIMM Ha IIIOKO3y. bpoxkeHue
IIII0K03bl. PpyKTO3a Kak u30Mep toko3bl. Pubo3a u nesoxcupudosa. Ilonamue o 2nuko3uoax.
Hucaxapunab. Caxapo3a Kak IPEACTaBUTEIb HE BOCCTAHABIMBAIOIIMX AUCAXapUIoB. Manrbmosa u
nakmo3a, yeanobuosa. I'maponus nucaxapuios. Ilonydyenne caxapa U3 caxapHoOi CBEKJIbI.
I[Tonwucaxapuwu sl Kpaxman, rmukoren, nemwiono3a. KauecrBenHas peakuusa Ha KpaxMail. ['uaponns
IIOJIMCaXapUI0B.

HyxkneunnosBbsiekuciorTsl. Hykineosunsl. Hykneornasl. HykiienHOBBIE KUCIOTBI KaK IIPUPOJHBIE
nonumepsl. Ctpoenue JJHK u PHK. I'niponns HykJII€MHOBBIX KHCTIOT.

AMHUHOKHCI OT Bl Kak ampoTepHbIe coeAnHEHUs. Peakiuu ¢ KUCIOTaMH M OCHOBAHUSIMH.
Oo6pazoBanue cinoxHBIX 3¢upoB. [lentuner. [lentuaHas cBA3b. AMHIHBIN XapakTep NEHTHIHOW CBS3H.
I'upponu3 nentunos. benku. IlepBuuHas, BTOpUuYHAas M TpeTUYHAsl CTPYKTYypbl OeskoB. KauecTBeHHbIE
peakiuu Ha OeNKH.

JemoncTpanuu. 1. PactBopuMoCTh yriieBoJI0B B BOZie U TaHoue. 2. KauecTBEHHbIE peakIK Ha TII0KO03Y.
3. O06pa3Ipl aMHHOKHCIIOT.

JlaGopatopusble onbiThl. 15. CpoiictBa rmoko3bl. 16. KayecTBeHHass peakuuss Ha Tioko3y. 17.
Onpenenenue Kkpaxmaia B MpoaykTax nuranus. 18. I{BeTHble peakiiun OenKoB.

KoutposabHasi padora Ne 8 mo Teme «A30Tconepkaniue ¥ OHOJOTHYSCKH AKTHBHBIC OpPTaHUYSCKHE
BELIECTBAY.

Tema 7. Boicokomouiekyasipablie coequnenust (5 u)

IlonsTie O BBICOKOMOJIEKYJIAPHBIX BeniecTBax. llomumepusanyss W IMONMKOHJEHCAIMS KaK METOJbI
CO3/aHUA ToauMepoB. OJnacrtoMmepbl. IIpuponHblii u cuHTeTHyeckuil kayuyyk. Cononammepusanus.
CoBpeMeHHbIE TUIACTUKU (MTOJUATUIICH, MOJMIPONMIICH, MOJUCTUPOI, MOJIMBUHWIXJIOPUI, (HTOpOILIACT,
nmonvdITUWICHTepedTanaT, aKpwiI-0yTalueH-CTUPOJIbHBIA TIIACTHK, monukapoonatsl). [lpupomubie u
CUHTETHYECKHE BOJIOKHA (0030D).

Jemoncrpanuu. 1. O6pasus! miactukos. 2. Komnekuus BonokoH. 3. ITonukoHASHCAMs 3TUIICHTITUKOIIS C
TepedTaneBoil KUCIOTOM.

JlaGopaTopHble onbIThI. 19. OTHOIIEHNE CHHTETHYECKMX BOJIOKOH K paCTBOPAaM KHCIIOT U IIEI0YEH.
IIpakTunyeckas padora Ne 10. PacnioznaBaHue 1IacTHKOB.

IIpakTnyeckas padora Ne 11. PacniozHaBaHue BOJIOKOH.



KonTpoabHasi padora Ne 9 o Teme «/Toropast KOHTpoJbHast paboTa 3a Kypc OpraHu4eCcKON XUMHUM»

11 KJIACC. YIJIYBJIEHHBIN YPOBEHbD (165 uacos)
Tema 1. Hemerasini (50 u)

KnaccudpukanusiHeOpraHmM4eCKH X B €Il € C T B. DJIEMEHTh METAJLJIBl U HEMETAJLIBI, U UX
nosioxkeHue B [lepuoanueckoi cucreme.

B o 10 p o a. [lonydyenue, puszndyeckue U XUMHUUECKUE CBOWCTBA (PeakLMU ¢ METAJUIAMU U HEMETAJUIaMH,
BOCCTAHOBJIEHHE OKCUAOB U coiiell). ['uapuabl. TorMBHbBIE 37IEMEHTHI.

I'anor e n bp. ObOmasa xapakrepuctuka noarpynnsl. dusmueckue cBOMCTBA IMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHUS OKUCIUTEIbHOW aKTUBHOCTHU TaJIOTEHOB B COOTBETCTBUHU C MX ITOJIOKCHHEM B
nepuoaudeckoil Tabiuue. Ilopsok BbITECHEHHs TajJOreHOB U3 pacTBOPOB rajoreHu10B. OcobeHHOCTH
xuMun (ropa. XJIOop — NOJIy4YEHHE B IMPOMBIIUICHHOCTH M JIaDOpPAaTOPUH, PEaKIUH C METaUIaMU U
HeMeTaulamu. B3aumopneilicTBue xsopa ¢ BOJOM M pacTBopaMu Iuenodei. KucnoponHsle coenuHeHus
xJiopa. ['MIOXJI0pUTEL, XJI0OpaT U MEepXJIopaThl KAK TUIHYHBIE OKUCAUTENH. OCOOEHHOCTH XUMUM Opoma U
riona. KauecTBeHHas peakuus Ha Hox. [amoreHoBonOpoabl —  IOJNYy4YEHHE, KHUCIOTHBIE U
BOCCTAHOBUTEJIbHbBIE CBOWCTBA.

ConsHast kuciora u ee conu. KauecTBeHHbIE peakliMM Ha rajloreHH1-UOHBI.
DNIeMEeHTHNOArpyHNNb KUCITOp o Aa OO6mas xapakrepiucTuka noarpynmnsl. duzndyeckue
CBOMCTBA MPOCTHIX BemecTB. O30H Kak aJIoTponHas Moaudukanus kuciopona. [Tomyyenue ozona. O30H
Kak okuciauTenb. [1o3uTuBHAS U HEraTUBHAs POJb 030HA B OKpYy:karolel cpene. CpaBHEHUE CBOMCTB 030HA
u kuciopoaa. Boma m mepokcua Boaopona Kak BOJOPOJHBIE COEAMHEHMS] KHUCIOpPOJa — CpaBHEHUE
cBoiicTB. [lepokcun BomOpoAa Kak OKHUCIUTENb M BoccTaHoBHTENb. Ilepoxcmael meramioB. Cepa.
Annotpornusi  cepbl. Pusznyeckue M XUMHUECKHE CBOWCTBA cepbl (B3aMMOJEHCTBHE C MeETalJaMH,
KHUCJIOPOAOM, BOJOPOAOM, pacTBOpaMM LIeJoyel, Kuciaotamu-okucautensimu). CepoBomopon —
MOJIy4Y€HHUE, KUCIOTHbIE M BOCCTaHOBUTENbHbIE cBOicTBa. Cynbdunabl. CepHHUCTBIN Ta3 Kak KHUCIOTHBIN
okcu. OKUCIHUTENbHBIE U BOCCTAHOBHUTEIIbHBIE CBOMCTBA CEPHUCTOTO ra3a. [lomyueHne CepHUCTOro ras3a B
MPOMBIIIICHHOCTH U JlabopaTopuu. CepHucTast kuciaora u ee conu. CepHblit anruapua. CepHasi KHCIOTA.
CBoiicTBa KOHIIEHTPUPOBAHHOM U pa30aBIeHHOIN cepHOI KUCIOTHL. JlelicTBIE KOHIIECHTPUPOBAHHON CEpHON
KHCIIOTBI Ha caxap, MeTajlylbl, HeMeTaibl, cyiabhuasl. Tepmuueckas YCTOWYMBOCTH CYJIb(}aTOB.
KauecTBeHHas peakiiysi Ha CEpHYIO KUCIIOTY U €€ CONU. Tuocepras Kucioma u muocyib@amol.
A3o0THerocoeaHuHeHH . DIeMeHThl NoArpynmnsl azora. OOuias XxapakTepuCcTUKa MOATPYIIIIHL.
@usnueckue CBOMCTBAa MPOCTHIX BemlecTB. CTpoeHHEe MOJIeKyabl a3zoTa. Du3znyeckne W XUMHYECKHE
cBoiicTBa aszora. IlomyueHue a3ora B NpoMmblIIUIEHHOCTH U Jaboparopuu. Hutpuasl. AMMuak — ero
nojiydeHue, puU3nYeckue U XUMHUYeckhe cBoiicTBa. OCHOBHBIE CBOMCTBAa BOJHBIX PAacTBOPOB aMMMAKa.
Comn ammonus. IloBeneHue coneil aMMOHMS NpU HarpeBaHMUM. AMMHAK Kak BOCCTAHOBMTEIb.
[Ipumenenne ammuaka. OKcuabl a3oTa, UX noiaydeHue u cBoictBa. Oxcnna azota(l). OxuciaeHue okcuma
azota(ll) kucmopomom. JIumepuzarus okcuna azora(lV). Azorucras kucioTa u ee coiu. HUTpUTHI Kak
OKHCIIUTEIN U BOCCTAHOBHUTEIHU. A30THAsl KUCIOTa — (PU3MUECKUE M XMMHUYECKHE CBOMCTBA, MOJIYYEHHUE.

OTHoOIIIEHHE a30THOM KUCJIOTHI K METajylaM U HeMeTajljaM. 3aBUCHMOCTh npoaAyKTa BOCCTAaHOBJICHHUA



A30THOM KHUCIOTHl OT AKTUBHOCTHM MeETa/lla M KOHLIEHTPAllMKM KHUCIOTHL. TepMuyeckas yCTOMYMBOCTH
HUTpPATOB.

dochopuerocoeauHeHu A Amiorpornus Gpocopa. XuMmuueckue cBocTBa docdopa (peakiuu ¢
KHCIIOPOJIOM, TaJIOT€HaMU, METaJlJIaMH, CIIOKHBIMH BEILleCTBAMU-OKUCIUTEISIMY, menoyamu). [lomyuenue
u npumenenue gocgopa. Pochopusiii anruapua. OprodocdopHas u meradochopHas KUCIOTHI U UX COJIH.
KauectBennas peakuus Ha opTtodocdatsl. Paznoocenue opmogocgoproti kuciomwl. Ilupoghocpopuas
kucioma u nupogocpamel. Dochumel. Dochun. Xiopuowr pocpopa. Oxkcuo  gocghopa(lll),
docgopucmasn kucioma u ee conu.

Y raep o a Amnorponus yriepoja. CpaBHeHHE CTPOEHUS U CBOMCTB rpaduta u anmasza. OyiiepeH Kak
HOBasi MoJekyisipHas (opma yriepona. I'padeH kak MoHocnoil rpaduta. YriaepoaHble HAHOTPYOKH.
VYrosb. AKTUBHPOBAaHHBIN yTroib. AncopOnus. Xumuueckue cBoicTBa yrisi. Kapouasl. ['maponus kapouaa
KaJbIUs ¥ KapOua amoMuHus. KapOu bl mepexoJHBIX METAJLIOB KaK CBEPXIIPOYHbIC MaTepruaibl. OKCHIBI
yriepona. OOpa3oBaHue yrapHoro raza IpH HEMOJHOM CrOpaHMM YIis. YTOJb M yrapHbli ras Kak
BOCCTaHOBUTENH. Peakuusi yrapHoro rasza c¢ paciiaBamu menodeil. CuHTe3 (OopMHUATOB M OKCANaTOB.
VYrnekucnelid ra3. YroiapHas Kuciota u ee coiu. [loBeiaeHwe cpelHHUX M KHCIBIX KapOOHATOB IMpH
HarpeBaHUMU.

K p e M H u ii. CBoiicTBa mpocToro BemiecTBa. Peakiuu ¢ XJI0pom, KUCIOPOAOM, PACTBOPAMHU IIEIOYEH.
Oxcupa KpeMHHS B IpUpoJie U TexHuKe. KpemMHueBbie KUCIOTHI U uX conu. ['uaponus cunukaros. Cunan —
BOJIOPOJIHOE COEIMHEHUE KPEMHHSL.

b o p. Oxcun 6opa. bopHas kucnora u ee conu. bypa.

Jemonctpanumn. 1. I'openue Bogopona. 2. [Tomyuenue xaopa (onsIT B mpodupke). 3. OnbIThl ¢ OpOMHOM
BojoM. 4. OKHUCIUTEIBHBIE CBOMCTBA pacTBOpa Tumoxjoputa HaTpus. 5. [lnaBnenue cepel. 6. 'opeHue
cepbl B Kuciopoje. /. BzammonelictBue xenme3a ¢ cepodl. 8. I'openue cepoBogopoma. 9. OcaxicHue
cynsduaos. 10. CoiicTBa cepuuctoro raza. 11. [leiicTBie KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI HA MEIh
u caxapo3y. 12. PactBopenue ammuaka B Bojae. 13. OcHOBHBIE CBOWCTBa pacTBopa ammuaka. 14.
Karanutnueckoe oxucnenue ammuaka. 15. [lonyuenue okcuaa azora(ll) u ero okucnenue Ha Bo3ayxe. 16.
JleiicTBue a30THON KuCIOTHl Ha Menb. 17. I'openue docdopa B xucnopoae. 18. [IpeBpamienne kpacHOTO
docdopa B Oenblii 1 ero cBeueHue B TeMHoTe. 19. B3aumopeiictBue gochoproro anruapuaa ¢ soaoi. 20.
OO6pasus! rpadura, anmaza, kpemuus. 21. I'openue yrapuoro rasza. 22. TyimieHue miaMeHH YrieKUCITBIM
ra3oM. 23. Pa3noxeHnue Mpamopa.

JlaGoparopHbie onbIThI. 1. [TonyyeHnne xyiopa u u3ydeHue ero cBOMCTB. 2. O3HaKOMJIEHHE CO CBOMCTBAMU
XJiopcoiepkammx oroenuBarenei. KauecTBeHHas peakiusi Ha rajJoreHu1-uoHsl. 3. CBoiicTBa 6pomMa, noaa
n ux coineil. Pasnoxenune nepokcuaa Bojopona. OKHUCIEHHE HOAUA-HOHOB IEPOKCHIOM BOAOpOAa B
kucnoil cpene. 4. M3ydyeHue CBOWCTB CepHOM KHCIOTHI M €€ conleil. 5. M3yueHue CBOWCTB BOJIHOTO
pactBopa ammmaka. 6. CoiictBa comeii ammoHus. KauecTBeHHass peaknuss Ha Qocdar-uoH. 7.
KadectBennas peakiusi Ha kapOoHaT-HOH. Pasznokenne ruapokapoonara Hatpus. 8. Mcnbitanue pactBopa
CHIIMKaTa HaTpus uHAKaTopoM. 9. O3HakoMIIeHHE ¢ 00pa3liaMu IPUPOTHBIX CHITUKATOB.

IIpakTnueckas padora Nel. [TonyueHnue Bogopona.



IIpakTnyeckas padora Ne 2. [TonyyeHue XJI0poBOIOPOIA U CONMSTHON KUCIIOTHI.

IIpakTnyeckas padora Ne 3. [lonmyueHre aMMHuaka U U3y4eHHUE €r0 CBOMCTB.

IIpakTnyeckas padora Ned. [losnydeHne yriekucioro rasa.

IIpakTnyeckas padora Ne 5. BeinonHeHHe SKCIIEpUMEHTAIBHBIX 3a1a4 1o Teme «HemeTamisy.
Kounrpoabsnas padora Nel no teme «Hemetaribi».

Tema 2. Metaisbl (42 4)

Obmumitob630pdITEeMEeHTOB— MeTaauao B CBOHCTBA MPOCTHIX BEIIECTB-METAILIOB.
Mertannnueckue kpucramindeckue pererkd. CrutaBbl. XapaKTepUCTHKAa Hambosee M3BECTHBIX CILIABOB.
[TonyyeHnue u npuMEHEHNE METAJIOB.

HlenouHBI€METaJJ bl— OOMIasi XapaKTEPUCTUKA MOATPYIIIbI, XapaKTepHbIE PEAKIIMH HATPUS U
kanus. CBoicTBa IIeNOYHBbIX MeTawioB. llomydenuwe menouneix MetamioB. Coma WM eAKWd Hatp —
BAKHEWILINE COeIMHEHUs HAaTpus. bepuiiuii, Maraui, 1eI04YHO3eMeNbHbIE METAJUIbl. Maruuii U KanbIui,
uX o0mas XapakTepuCTHKa Ha OCHOBe moiyokeHuss B Ilepmommueckoit cucreme snemento J[. H.
MenneneeBa u crpoeHust atomoB. llomydenue, ¢u3nyeckne M XMMHUYECKHE CBOICTBA, NpPHUMEHEHHE
Marausi, Kajabl¥s U UX coequHeHuil. AMGOTEepHOCTh OKCHJIA U TUApOKcHaa Oepuius. KecTKOCTh BOAbBI U
crocoObl ee ycTpaneHusi. Okpacka IUIaMEeHU COJISIMU IIETTOYHBIX U HIEJIOYHO3EMETbHBIX METAJIIOB.

A 110 MU H ¥ i PacnpocTpaneHHOCTh B Mpupoe, GU3NYECKUE U XUMUYECKHE CBOMCTBA (OTHOLIECHHE K
KHCIIOpOJly, TajoreHaM, pacTBOpaM KHCIOT M MIeloued, amtoMoTepMus). AMMOTEpHOCTh OKCHAA U
rugpokcuaa amoMunus. Conu amomunus. [lonHOE pa3ioKeHHE BOJOW COJCH AOMHUHUS CO CIa0bIMH
JIBYXOCHOBHBIMU KHCJIOTaMU. AJIFOMUHAThI B TBEPJIOM BHJE€ W B pacTBope. [IpumeHeHue amoMHUHUSL.
Coeounenus anOMUHUs 8 HUBWUX CIMENeHAX OKUCTIeHUS.

OnoBowucBUH e U Dusnueckue U XUMUYECKHE CBOWCTBA (PEaKlUU C KUCIOPOJIOM, KHUCIOTaMH),
npumenenue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKYMYJISATOP.

MeTannenoOO4YHB XTOAT pyn OcoOEHHOCTH CTPOEHHS aTOMOB MEPEXOAHBIX METAIITIOB.

X p o M. dusnyueckrue CBONCTBA, XUMUYECKHE CBOMCTBA (OTHOILIIEHUE K BOASTHOMY Mapy, KUCIOPOY, XJI0PY,
pacTBopam KHCIOT). V3MeHeHue OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U THAPOKCHIOB XpoMa C POCTOM CTENEHH OKHUCJIEeHUS. AM(OTEpHbIE CBONCTBA OKCUAA H
ruapokcuaa xpoma(lll). Okucnenne coneit xpoma(Ill) B xpomarel. B3auMHbIe mepexoabl XpoMaToB U
TUXPOMATOB. XpOMAThl U IUXPOMAThl KaK OKUCIUTEIH.

MapraHen— Qu3nUecCKUe U XUMUYECKHE CBOWMCTBA (OTHOIICHHE K KHUCIOPOIY, XJIOPY, pacTBOpam
kuciot). Okcua mapranna(lV) kak okwcnurens u karamusatop. [lepmaHraHaT Kanwsi Kak OKHCIUTENb.
Maneanam (V1) kanus u eco ceoticmaa.

K e 11 e 3 0. Haxoxxznenue B npupoje. 3HaUY€HUE Keme3a Il OpraHn3Ma 4esioBeka. @u3ndyeckre CBOMCTBA
xene3a. CIuiaBbl Keie3a ¢ yriiepoJoM. XUMHUYECKHEe CBOMCTBA jkelie3a (B3aUMOJECHCTBUE C KHUCIOPOIOM,
XJIOpOM, CEpOM, yIrieM, KHCIOTaMHu, pacTBopaMu cojieil). CpaBHEHHE KHUCIOTHO-OCHOBHBIX U
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuna xkenesa(ll) u rugpoxcuaa sxeneza(lll). Conu

xene3a(ll) u xenesa(Ill). Metonsr mepeona comeit sxkeneza(ll) B comu sxeneza(lll) u obGpartHo.



OxkucnurensHble cBoiicTBa coeanHeHul xene3a(lll) B peaknusx ¢ BOCCTaHOBUTENSAIMU (MOIUIOM, MEBIO).
[{uanumHble KOMIUICKCHI JKene3a. KauecTBennbie peakiuu Ha noHbl xene3a(ll) u (111).

Me n ». Haxoxnenue B npupojae. @u3nyueckre 1 XUMHYECKUE CBOWCTBA (B3aUMOACHCTBHE C KHCIOPOIOM,
XJIOpOM, cepoit, kuciortamu-okuciauteasmu). Comu meau(Il). Mennsiii kynmopoc. Ammuakatel Menu(l) u
meau(Il). [Tonyyenue oxcuaa meau(l) Bocctanornenuem ruapoxkcuaa meau(Il) rmoxo3oit.

Cepe6po. Dusnueckue U XUMUICCKHE CBOWCTBA (B3aUMOJCHCTBHE C CEPOM, XJIOPOM, KHUCIOTAMH-
okucnurensimu). OcaxlieHne okcuaa cepebpa mpu JEHCTBUU IIEJIOYM Ha COJM cepedpa. AMMUAKATHI
cepeOpa kak okucnutenu. KauectBeHHas peakiius Ha MOHBI cepedpa.

301 0T 0. Ouznyeckue U XUMHUYECKHE CBOICTBa (B3aMMOJEWUCTBHUE C XJIOPOM, «IIAPCKON BOIKOII».
CriocoObl BbIIETICHUS 30JI0Ta U3 30JI0TOHOCHON OPO/IBL.

Il u v k. Puznyeckue U XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBUE C TajJOreHamMH, KUCIOPOAOM, CEpOii,
pacTBOpaMH KUCIIOT U 1ieso4eit). AMGOTEpHOCTh OKCUIA M TUAPOKCUAA IIMHKA.

P 1y T 5. [IpeacraBinenue o cBOMCTBaX PTYTH U €€ COCTUHEHUSAX.

Jemonctpauuu. 1. Komeknus meramios. 2. Komnekius munepanos u pya. 3. Komnexius «AmoMuHuin.
4. Komneknusa «Kene3o u ero crutaBel» 5. B3aumonelictBue HaTpusi ¢ Bogoi. 6. OkpamivBaHue TIAMEHH
COJISIMU HIETTOYHBIX U HIEIOYHO3EMENBHBIX METaUIoB. 7. B3aumoneiicTBue kaibius ¢ Bojnoi. 8. [lnaBnenue
amomuaus. 9. B3ammopeiicTBue amomuHus co 1menoubio. 10. B3ammopeicTBue Xpoma ¢ COJISTHOM
KucinoTol 6e3 poctyna Bo3ayxa. 11. Ocaxnenue ruapoxcuaa xpoma(lll) u oxkucienue ero nepoxkcuaoMm
BoJiopoa. 12. B3aumHbIe iepexoibl XpoMaToB U auxpomaTtoB. 13. Paznoxkenue nuxpomara ammoHus. 14.
Amomotepmus. 15. Ocaxnenue ruapokcuaa xene3a(lll) u oxucnenue ero Ha Bo3ayxe. 16. Boigenenue
cepeOpa u3 ero cojiei ACHCTBUEM MEIH.

JlabopaTopubie ombIThl. 10. OkxpammBaHue TJIaMEHU COCIUHEHUSMH IIEIOYHBIX MeTauioB. 11.
O3HaKOMJICHHE C MHHEpAJlaMH W BXHCHIIMMH COCIUHEHHSAMH MIEIIOYHBIX MeTayioB. 12. CoiicTBa
COCIMHEHUH MIeTOoYHBIX MeTauioB. 13. OkpamvBaHue IUIAMEHHU COJISIMHU MICIIOYHO3EMETbHBIX METAJUIOB.
14. CsoiicTBa Margust 1 ero coequuenuii. 15. CBolicTBa coeanuennii kaiabimsa. 16. JKectkocTh BOabL. 17.
BaumopeiictBue amoMuHHS ¢ KAcToTaMd U menodamu. 18. AmdoTepHble CBOHCTBA THUIPOKCHIA
amomunus. 19. Ceoticmea onosa, ceunya u ux coeournenuti. 20. CpoiictBa coneil xpoma. 21. CpoiicTBa
MapraHiia U ero coeauHeHuil. 22. M3zyuyenne muHepanoB xene3a. 23. CpoiicTBa xene3a. KauecTBeHHbIE
peakiuu Ha WOHBI Jkene3a. [lomyuenue okcuma Mmemu (1). 24. CpoiicTBa Memu, ee¢ CIUIABOB H

coequuennii. 25. CBolicTBa LIMHKA U €r0 COSIUHEHUN.

IIpakTnyeckas padora Ne 6. [TonyueHnue ropbkoii conu (CEMUBOIHOTO CyJb(aTa MarHus).
IIpakTnyeckas padora Ne 7. [TonyueHue anroMOKaIMeBbIX KBAaCIIOB.

IIpakTnueckas padora Ne 8. BrironHeHne 3KCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTalibl TIIaBHBIX
MOATPYIII».

IIpakTnueckas padora Ne 9. [Tonyuenue Me1HOro Kyrmopoca.

IIpakTunyeckas padora Ne 10. [TonxydeHue sxene3Horo Kymnopoca.

IIpakTuyeckasi padora Ne 11. BeimosiHeHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «MeTauibl MOOOYHBIX

MIOATPYIIII.



KonTpoabHnas padora Ne 2 no teme «MeTayib.

Tema 3. Ctpoenune atoma. Xummuveckasi cBsizb (16 u)

CtpoenueartomMa Hykmuasl. M3oronsl. Tunel painoakTUBHOrO pacnajga. TepMOsSIEpHbI CUHTES.
[TonyyeHnne HOBBIX »diIeMEHTOB. SnepHble peakuuu. CTpoeHHE 3JIEKTPOHHBIX O000JIOUYEK AaTOMOB.
[IpencraBinenre o KBaHTOBOM MexaHuke. KBaHTOBbie umciia. AToMmHble opbutanu. Pammyc aroma.
DIeKTpOOTPULIATEIBbHOCTD.

XuMuUecKascBs3b. Buasl xumuueckoil cBsizu. KoBaneHTHas CBSA3b U €€ XapaKTEPUCTUKU (AJIMHA
CBSI3H, IOJIIPHOCTB, MOJISIPU3YEMOCTh, KPATHOCTH CBsI3H). MloHHas cBA3b. MeTannuueckas CBA3b.
CtpoenueTBepablxTe i Kpucramunueckue u amopdHbie Tena. TUIbI KPUCTAJUIMYECKUX PEIIETOK
METaJUIOB U HOHHBIX COEIMHEHUI. MeXMOIEeKyIsIpHbIE B3auMoaecTBus. BogopoaHas cBs3b.
Jemoncrpauuu. 1. Kpucrammdeckue pemerku. 2. Moaenn MOJIEKYIL.

Kontpouabnas padora Ne 3. no reme «CtpoeHue aToMa. XUMHUUYECKasi CBA3bY.

Tema 4. OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX peakuuid (26 1)
TennoBoiWodbdPpekKTXUMHUUYECKONpEaKI U U DHIOTSPMUYECKUE U IKZ0TEPMUYECKUE
peakuuu. 3akoH ['ecca. Termora oOpa3oBaHus BemiecTBa. DHeprusi cBsi3u. [loHsTHe 00 SHTANBIHH.
[lonsiTue 00 sHTponuu. Bropoil 3akoH TepmoauHamuku. OHeprus ['ubbca u  Kputepuu
CaMOIIPOU3BOJIBHOCTA XUMUYECKON PEAKIIUH.

CKOpPOCTBXUMHUUECKUXPEaAaKI UM U e 3aBUCUMOCTh OT IPUPObl PEArUPYIOIINX BEIIECTB,
KOHILIGHTPALlUU PEareHTOB, TEMIEPATYPhl, HAIMYUS KaTaIU3aTOpa, IJIOAAU TOBEPXHOCTU PEarnupyromux
BellecTB. 3akoH JedcTByromux wmacc. [IpaBuno Baut-I'opda. Ilonstue o6 sHeprum aktuBauuu U o0
SHEPTreTUYECKOM Mpoduiie peakiuu. ['OMOTeHHBIM U reTeporeHHbIN Katanus. [Ipumepsl KaTaTuTHYeCKUX
MIPOILIECCOB B TEXHUKE U B XKHUBBIX opranuzMax. @epMeHThl Kak OMOJIOrHYeCKHe KaTalu3aToOphl.
OOpaTuMblepeakuu Xumuueckoe pasHoBecue. [Ipunnun Jle [larense. KoncranTta paBHOBecHs.
PaBHoBecue B pactBopax. Koncrantsl aucconnanuu. Pacuer pH pacTBOpOB CHIIBHBIX KUCIOT U LIETOYEH.
IIpouseedenue pacmeopumocmu.

PangaxTtTuBHOCTHUMETadaa o B. [IoHiTHe 0 CTaHZAPTHOM 3JEKTPOAHOM NOTEHLIHAIE W
JNEKTPOJABIKYIIEH Cuile peakuuu. XHMHYECKHE HWCTOYHHMKM TOKA: TaJlbBaHWYECKHE DIIEMEHTBHI,
AKKyMYJISITOPBl M TOIUIMBHBIE JJIEMEHTHI. ODJIEKTPOJIM3 PACIUIABOB M BOJHBIX PAaCTBOPOB 3JIEKTPOJIUTOB.
3axonbvl snekmpoausa.

JdemoHcTpanuu. 1. DK30TepMUYECKHE U SHIOTEPMHUUYECKHE XUMHYECKUE peakiuu. 2. TennoBsle SIBICHUS
NPU PacCTBOPEHUH CEPHOW KHCIOTHI M aMMHAYHOW CETUTPHL. 3. 3aBHCHMOCTH CKOPOCTH PEAKIUH OT
IIPUPOJBI BEUIECTB HA IMpPUMEpPE B3aUMOJEWUCTBUS PACTBOPOB pPA3JIMYHBIX KHUCJIOT OJMHAKOBOM
KOHIIGHTPAaLlMU C OJIMHAKOBBIMM KyCOYKaMM (IpaHyjJaMH) LMHKAa W OJMHAKOBBIX KYCOYKOB pa3HBIX
METAJIJIOB (MarHus, LIMHKA, XeJle3a) C paCTBOPOM COJISTHOW KHMCIIOTHI.

4. B3auMojeicTBHE pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMU THOCYyJb(aTa HATPHUS Pa3TUIHOU
KOHIIEHTPALlUX U TEMIIepaTyphbl.

5. Pa3znoxeHune mnepokcuia BOAOPOJA C IOMOLIBI0 HEOPraHMYECKUX KaTaln3aToOpoB M IPUPOIAHBIX

00BEKTOB, COZEpIKaIUX KaTanasy.



JlabopaTopHble onbIThl. PakTOphl, BIUSAIOIIME HA B3aMMOJCHCTBHE MeETallla C PacTBOPAMU KHUCIIOT.
CMmermieHne XMMUYECKOTO PABHOBECHS TNPH YBEIUYEHUH KOHIIGHTPAIMM PEAareHTOB M MPOAYKTOB. 20.
Karanutunueckoe pasinoxeHue nepokcua BoAopoaa

IIpakTnyeckas padora Nel2. CKkopocTh XUMHUYECKOUN peaKIuy.

IMpakTnyeckas padora Nel3. Xumudeckoe paBHOBECHE.

KonTpoabHasi padora Ne 4. 1o Teme «TeopeTudecKkre OCHOBBI XUMU))

Tema 5. Xumuueckasi Texnosorus (8 q)

OcHOBHBENpPUHUUNBIXUMUUYECKONTEeXHO norun.llpouszBoagcTrBocepHOKkH
C J1 O T bl KOHTaKTHBIM cliocoboMm. XumusM mnpouecca. Cblpbe A NMPOU3BOJCTBA CEPHOW KHUCIIOTHI.
TexHosornueckas cxema Ipouecca, IpoLeCcChl U anmaparhl.

[IpouszBoaxcTBOAaMMUaK a XuMmusM npouecca. OnpezeseHne ONTHUMAIBHBIX YCIOBUMI
MpOBEAEHUS peakiuu. [IpuHIMI HUPKYIALUU U €ro peanu3aius B TEXHOJIOTMYecKor cxeme. Metanny p
r u . Yepnas meramnyprus. JloMeHHBIH mpouecc (Cblpbe, YCTPOWCTBO JIOMEHHOW I€4M, XHMHU3M
nporiecca). [Ipon3BoaCcTBO cTanu B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTpOIeyax.
OpranuueckuitcuHrte 3. Cunmesvl Ha ochoge cunmes-2aza. IIpon3BoICTBO MeTaHOa. DKOJIOT U
1 TIpo0JIeMa OXpaHbI OKPYXKAIOMICH cpespl. 3eTeHass XUMHUSL.

Jemoncrpanuu. 1. Coipbe A NPOU3BOJACTBA CEPHOM KUCIOTHL. 2. Monens kumsmiero cios. 3.)Keneznas
pyna. 4. O6pasibl CIUIaBOB XKele3a.

KontpoabHnas padora Ne 5. mo Teme « XuMuueckasi TEXHOJIOTHSI»

Tema 6. Xumusi B ObITY U Ha cJ1y:k0e odmecTBa (15 u)

Xumus numd. JKupel, Oenku, YriieBoAbl, BUTaMHMHBI. [luineBble A00aBKM, HMX KiIacCHQHUKaLUS.
3ampeleHHble M pa3pelleHHble NuiieBble 100aBku. JlekapcTBeHHble cpeacTBa. Kpacku M MUTMEHTHI.
[TpuHuMnBl OKpammBaHUS TkaHed. XuMusi B crpoutenscTBe. LlemeHT, OetoH. CTekso M KepaMmuKa.
TpagunuoHHBIE M COBpEMEHHbIE Kepamuueckue marepuaibl. CBepXIpoBojsiias Kepamuka. beiToBas
xumus. OtOenuBaroye cpeacTBa. XUMHUS B CEIbCKOM Xo03daiicTBe. MHcekTunmas! u nectunuasl. Cpencraa
3ammThl  pacteHuil. Penemnentsl. OCOOEHHOCTH COBpEMEHHOM Hayku. MeTofoi0rus HaydyHOro
uccnenoBanus. Illpogeccus xumuxa. Mamemamuueckaa xumus. Ilonck xumuyeckod HHGOpPMAIHH.
Paboma c 6azamu oannwix.

Jemoncrpanuu. 1. Ilumessle kpacurenu. 2. Kpamenue tkanedd. 3. OrOenuBaHue TkaHed. 4.
Kepamnueckue marepuansl. 5. [[BeTHble crekna. 6. Komnekius cpeacts 3amuTsl pacteHuid. 7. Komiekuus
«TomnuBo u ero BuIb. 8. [IpuMeps! paboThl ¢ XUMUYECKUMU 0a3aMu TaHHBIX.

JlaGopaTopHble onbIThbl. 27. 3HAKOMCTBO C MOIOLIMMH CpPEACTBAMHU. 3HAKOMCTBO C OTOENMBAIOLIMMU
cpeacrBamu. 28. Kiten. 29. 3HaKkOMCTBO ¢ MUHEPAILHBIMU yIOOPEHUSIMH U N3yYSHHE UX CBOWCTB.
IIpakTnuyeckas padora Ne 14. Kpamenue TkaHei.

IIpakTnyeckas padora NelS. OnpeneneHre MUHEPATIbHBIX YI0OPEHUH.

KonTpoabHasi padora Ne 6. IToroBast KOHTposIbHas paboTa.

Tema 7. [loBTOpeHne MaTepHaa 3a Kypc XUMHH CpeIHel mKoJIbI (8 1)



TemaTHuyeckoe IVIAHUPOBAHME.

HaumenoBanue pasnena (TeMbl) Komnmuect | JIabopato | Ilpaktuuec | Kontpoins
BO 4acoB pHbIE KHe paboThI HBIC
OTIBITHI paboThI

10 kaacc

Tewma 1. [ToBTOpeHUE U yriyOJieHUEe 3HAHUI 30 4 (1-4) 1(2) 1(2)

Tema 2. OCHOBHBIC TOHATHS OPTaHUYCCKOM 25 - - 1(2)

XUMUH

Tema 3. YriieBo1opo,ibl 38 3 (5-7) 2 (2-3) 2(3,4)

Tema 4. Kucnopoacoaepaxariie 38 6 (8-13) 5 (4-8) 2 (5,6)

OpPraHUYeCKUE COCTUHCHHUS

Tema 5. A3oT- 1 cepocoiepkaniue 16 1(14) 1(9) 1(7)

COCIMHEHUS

Tema 6. BHOIOrHYECKH aKTHBHBIE BEIIECTBA 18 4 (15-18) - 1(8)

Tema 7. BBICOKOMOJIEKYJISIPHBIE COSTHHEHHSI 5 1(19) 2 (10-11) 1(9)

Uroro B 10 kiacce 170 19 11 9

11 kaacc

Tema 1. Hemeraimibt 50 9(1-9) 5 (1-5) 1

Tema 2. MeTaiis 42 16 (10-25) 6 (6-11) 1

Tema 3. Ctpoenue aroma. XuMu4eckast CBs3b 16 - - 1

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH 26 1 (26) 2 (12,13) 1

MPOTEKAHHS XUMHUYCCKUX PEaKIiuit

Tema 5. XuMudeckasi TEXHOJIOTHS 9 - - 1

Tema 6. Xumus B ObITY U Ha CITyX)0€ 14 3 (27-29) 2 (14,15) -

oOmiecTBa

Tewma 7. [ToBTOpeHME MaTepuaa 3a Kypc 8 1

XMMUH

Nroro B 11 kmacce 165 29 15 6

Bcero 335 48 26 15

IMoypouHnoe niianupoBanue no xumuu B 10 kiaacce

KomuuectBo wacos: 170.
Bcero 170 gyacoB; B Hezelnmo 5 yacos.

[IpomMexyTouHas aTTecTalus — OTMETKA 3a ro/I.

Ne ‘ Tema ypoxa Bunpl gestensHOCTH yyauxcst
Tema 1. IloBTopenue u yrayoaenue 3Hanmii (30 1)
1 ATOMBI, MOJIEKYJIbI, BEILIECTBA. OOBSICHATH TOJ0KESHHUS ATOMHO-MOJICKYJIIPHOTO YUCHHSL.

Broanslii uHCTpyKTaXx 1o T.b.

OnepHupoBaTh NOHATHAMH «XUMHUYECKHH JJIEMEHTY, «aTOM»,
«MOJIEKYJIa», «BEIIECTBO», «pHu3nuecKoe Teno». OObICHATh
3HaYeHHE XUMHUIECKOH (DOPMYITbI BEIIECTBA KaK BHIPAKEHHE
Ka4eCTBEHHOI'0 U KOJIMYECTBEHHOI'O COCTABA BELIECTBA.

PaccuuThiBaTh MaccoBbl€ U MOJIBHBIEIOIH SJIEMEHTOB B
XUMHYECKOM coennHeHnn. Onpeaensts GopMyJibl
COCAMHEHUH 1O U3BECTHBIM MACCOBBIM, MOJIBHBIM JIOJISIM
3JIEMEHTOB.




2-3

Crpoenue aToma.

N3006pakath 37EKTPOHHBIE KOHPUTYPAITUTH aTOMOB U HOHOB
rpaduyuecku U B BUJIE SICKTPOHHON (hOPMYIIBI, YKa3bIBaTh
BaJICHTHBICIEKTPOHBI. CpaBHUBATH 3JIEKTPOHBI,
HaXOJISIIUECS Ha Pa3HBIX YPOBHSX, IO (popMe,PHEPTHH.
XapakTepru30BaTh BAJICHTHBIC BO3MOXXHOCTH aTOMOB
XUMHUYECKHX DIIEMCHTOB

[Tepuoanueckuii 3aK0H U
[Tepuoauueckas CUCTEMaXUMHUYECKHUX
anemenToB /. 1. MenneneeBa

XapaktepuzoBath [lepuoanyeckyro cucTeMy XUMUYECKUX
anemenToB [I. 1. MeHpeneeBa kak rpaduyeckoe
otobpakenne [lepnonnueckoro 3akona. I[Ipenackas3pBaTh
CBOICTBA 33JJaHHOTO AJIEMEHTA U €T0 COEANHEHUI],
OCHOBBIBasICh Ha [leproanueckoM 3aKOHE U U3BECTHBIX
CBOMCTBAXIPOCTHIX BEIIECTB METAIJIOB U HEMETAJLIOB.
OOBSICHATH 3aKOHOMEPHOCTH U3MEHECHHSI CBOMCTBIJICMEHTOB,
MPOCTHIX BELIECTB, BBICIINX OKCUAOBH THAPOKCHUIOB B
rpynmnax u nepuonax llepuoaudeckoit CUCTEMEI.
[IporHo3upoBaTh CTPOEHHUE aTOMa U CBOMCTBA XMMHUUYECKUX
AJIEMEHTOB U 00pPa30BaHHBIX MU COEIMHEHHH, OMUPasICh Ha
ux nosiokenue B [lepuoanueckoi cucreme. XapakTepu3oBaTh
3HaueHue [lepuonnueckoro 3akoHa

6-7

XHUMHYECKas CBI3b

KOHKpETH3UPOBATE MOHITHE «XUMHUYECKAs! CBSI3bY.
00600111aTh TOHATHUS «KOBAJICHTHAS HETIOJIIPHAS CBSI3bY,
«KOBAJICHTHAS TIOJISIPHAS CBA3b), KHOHHAS CBS3bY,
«BOJIOPOJIHAS CBA3bY,

«MeTalT4ecKas cBsi3by. KiaccuduuupoBars THITHI
XMMHYECKOM CBSA3U M OOBSICHATH UX MEXAHH3MEI.
ITpeacka3sIBaTh THIT XUMUYECKOM CBA3M, 3HAsT (HOPMYITY HITH
¢usnyeckue cBoiicTBaBemecTBa. OOBICHATH MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBS3H

AFpeFaTHLIe COCTOSAHUSA

IIporao3npoBate CBOMCTBA BEIECTBA, UCXOMS U3TUIIA
KpUCTAJUTMYECKOM pemeTku. OnpenensTs TUIl
KPUCTAJUTMYECKON PEIIETKH, OIUPAsCh HA

W3BECTHBIC (PU3MUYECKHE CBONCTBA BEILIECTBA

9-10

PacueTs 10 ypaBHEHUSIMXUMUYECKUX
peakuuii

OcCyHIecTBIISATh pacueThl Mo GopMynam U ypaBHEHHIM
pEaKIMii C UCTIOIH30BAHUEM OCHOBHOTO 3aKOHA XUMHYECKOM
CTEXHOMETPHH.

Hcronb30BaTh aaropuTMbl IPU PELICHUH 33124

11-12

["a30BbIe 3aKOHBI

OCYH_IGCTBJ'IXTL pacyeCThl, UCIIOJB3Ys I'a30BbIC 3AKOHBI.
Hcnons30Bath AJITOPUTMEI IPpU PCHICHUU 3a4a4

13-14

Kraccudukanus XuMu4eCKuX peaKIHii

XapaKTepI/BOBaTB OPU3HAKA XUMHWYCCKUX
peaKuHﬁ. KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMUYCCKUC PCAKIINUU 10

Pa3JIMYHBIM ITPU3HAKAM CPaBHCHUA

15-16

OKHCIUTEIBHO- BOCCTAHOBUTEIIHHBIC
pcaKknuu.

XapaKTepI/ISOBaTB OKHCIIUTCIBHO- BOCCTAaHOBUTCIIbHBIC
peaKIuu KaK IpoIecChl, MPUKOTOPHIX U3MEHSIOTCS CTECIICHH
OKHUCJICHHUS aTOMOB. COCTaBHS[TB YpaBHEHUA OKHUCIUTECIBHO-
BOCCTaHOBHUTEIILHBIX PEAKIUH C TOMOIIBI0 METOAA
AIeKTPOHHOTO Oaanca. Habmonate v OMUCHIBATH
XUMUYCCKHUE p€aKIMU C ITIOMOIIBIO POJHOTIO A3bIKA M A3bIKa
XUMUH. JlenaTh BBIBOJIBI MO PE3yJIbTATaM MPOBEACHHBIX
XUMHUYCCKUX OITBITOB. CO6J'IIO}13TL ImpaBujia TEXHUKH
0e301acHOCTH

17-18

Baxneiimune knacchl HEOPTaHUYECKUX
BEIIECTB

Knaccmfpnunposam HCOPraHNM4YCCKUC BCIICCTBAIIO pa3HbIM
IIpU3HaKaM. OnuceIBaTh TCHETUYECKUE CBI3U MEXOYy
HN3YyYCHHBIMHA

KJIaCCaMH1 HCOPraHMYCCKUX BCIICCTB




19

Peakiiun nonnoro oomena. JI1.O.
1.T.b.

XapakTepru3oBaTh YCIOBUS MPOTEKAHUS PEAKIIMIB pacTBOpax
ANIEKTPOIUTOB 10 KOHIIA.

HabmomnaTh 1 onUCHIBATh XUMUYECKUE OTBITHI CITOMOIIBIO
POIHOTO A3bIKA U A3bIKa XUMUU. JlenaTh BEIBOJBI IO
pe3ynpTaTaM MPOBEISHHBIX XHUMUYECKUX OTIBITOB.
CoOumo1aTh MPaBUIIATEXHUKH 0€301MaCHOCTH

20

PacTtBopHI

0O0600maTh TOHITHS «PacTBOPEIY,

«PacTBOPUMOCTbY, «KOHIICHTPAIUSI PACTBOPOBY.
OnepupoBaTh KOITUYECCTBCHHBIMU XapaKTEPUCTUKAMU
COJICpKaHus pacTBOPEHHOroBeIecTBa. ONUCHIBATh
MPOIIECCHI, MPOUCXOIAIINE PH PACTBOPCHHUH BEIIECTB B
Bojie. Peiath pacueTHbIe 3a/1a4M ¢ IPUMCHEHUSMITOHITHIA
«PaCTBOPUMOCTBY, «KOHIIEHTPAIIUSI PACTBOPOBY.
Hcnonb30BaTh aNrOpUTMBI TIPU PEIICHUH 3149

21-22

Pemenne 3amau

Pemars pacueTHsle 3a1a4u ¢ IPUMEHEHUEM ITOHATHH
«PacTBOPUMOCTBY, «KOHLIEHTPALUSPACTBOPOBY.
Hcnonp30BaTh adropuTMBbI IpY PELICHUH 3aa4

23

Komnounusie pacteopsr. JI.O. 2T.b.

XapakTepru3oBaTh KOJUIOUIHbIE pacTBOpbl. O000IIATE MOHSATHS:
«KOJIJIOUAHBIA PACTBOP», «30JIb», KI€JIbY, KTYMaHy,
«OMYJIBCUSD), «CYCTICH3USI», «KOATYIISIHS», «CCAUMEHTAIHS,
«cuHepe3ucy». [loHnmars oTaMYMe KOJIOMIHBIXPACTBOPOB OT
UCTUHHBIX. [IOHMMATh CYIIHOCTH MPOLIECCOB KOAryJISIIUU U
CHHEpe3Hca.

HccnenoBats cBoiicTBa M3ydaeMbIx BemecTB. HabmonaTh
ACMOHCTPUPYCEMBIC U CaAMOCTOATCIIBHO ITPOBOJUMBIC OIIBITHI.
Ha6JIIOIlaTI) 1 OIMUCBIBATH XUMUYCCKUEC PEAKIIUU CIIOMOIIBIO
POIHOTO SI3bIKA U A3bIKA XUMHU. [lenaTb BEIBOABI 110
pe3yibpTaTaM MPOBEACHHBIXXUMHYECKUX ONBITOB. CoOMI01aTh
MIpaBUJIa TEXHUKH O€301aCHOCTH

24-25

I'maponus coneii. J1.O. 3. T.b.

XapakTepru3oBaTh THAPOIU3 Kak 0OMEHHOE B3aMOICHCTBUE
BEILIECTB C BOOOMU.

[Ipencka3piBaTh PeaKIIMIO CPE/IbI BOAHBIX PACTBOPOB COJICH.
HabmonaTe 1eMOHCTpUpPYEMBIE U CAMOCTOSTENEHO
MIPOBOIUMBIE OIBITHI. HabsoaaTh U ONMUCHIBATBXMMUYECKUE
PEaKIuu C MOMOIIBIO POJTHOTO SI3bIKA U SI3bIKa XUMUHU. JlenaTh
BBIBOJIBI 110 PE3YJIbTAaTaM IIPOBEJEHHBIX XUMHUYECKHX OTIBITOB.
Co0Ouro1aTh NMpaBuiia TEXHUKH 0€30MaCHOCTH.

26

Kommiekcusie coequuennt.J1.0O.4. T.b.

OnepupoBaTh MOHATHIME: «KOMILIEKCOO0Pa30BaTEIIby,
«JTUTaH[y, KKOOPJMHAIIMOHHOE YUCII0», «BHYTPECHHSS
KOOpMHAIIMOHHAS chepar, «BHEIIHSS KOOPAUHAIIMOHHAS
cdepa». Knnaccudunuponars HHa3bIBATH KOMILIEKCHBIC
coenunenus. MccnenoBarh CBOMCTBA U3Y4AEMBIX BEILIECTB.
HabumoiaTe 1eMOHCTPHPYEMbIE U CAMOCTOSITETTHHO
IIPOBOAMMEIE OTBITHI. HaOmro1aTh ¥ ONKMCHIBATH XUMHYECKHC
pEeaKITH CTIOMOIIIBIO POTHOTO SI3BIKA U SI3bIKA XMMHH.
Jlenath BBIBOABI IO pe3yJIbTaTaM MPOBEACHHBIXXUMUYECKUX
ombIToB. CoOMIOAaTh MpaBmiia TEXHUKU 0€30MaCHOCTH

27

[Ipaktnueckas padora Ne 1. PeaknmonHas
CIOCOOHOCTBBEIIECTB B pacTBopax. T.b.

ITpoBOAUTE, HAOTIOAATE M OMMUCHIBATH XUMUICCKUN
9KCIIEPUMEHT 1O BBISIBIIEHUIO PEAKIIMOHHOMN CIIOCOOHOCTH
BEIIeCTB B pacTBope.Habmroaats 1 onuchBaTh
CaMOCTOSTEIBHO MPOBOIUMBIE OTBITHI ¢ TTOMOIIBIO POHOTO
SI3BIKAH s13b1Ka XuMuK. COOTI0OAATE IPaBIiIa TEXHIUKH
0€30IMacHOCTH




28-29

O060011IeHNE U CUCTEMATH3ALUA3HAHNI 110
TeMe «OCHOBBI XUMHUN)

CocraBnsate 0606maromme cxembl. OCyIeCTBIATh
MO3HABATEIHHYIO PEQIICKCHUIO B OTHOIICHUH COOCTBEHHBIX
JIOCTIDKEHHH B TIPOIIECCE PEICHUS yUeOHBIX U
MO3HABATEIHHBIX 33124

30

KonTtponbshas padora Ne 1 moteme « OCHOBBI
XUMUID

OCyIIEeCTBIIATH O3HABATENBHYIO PE(ICKCHIO BOTHOIIICHUN
COOCTBEHHBIX JOCTIKEHUN B
MpoIiecce pemeHns YIeOHBIX U TI03HABATEIHHBIX 33149

Tema 2. OcHOBHBIE MOHATHS OPranu4eckoii xumuu (25 u)

31-32

HpCI[MCT " 3HAYCHUC opraHqucxoﬁ
XUMHHA

Paznuuate mpeaMeTsl U3ydeHUst OPraHuueCKOn U
HEOPraHUYECKOU XUMHUH.

CpaBHHUBaTh OPraHUYECKUE U HEOPTaHUYECKUECOCTMHECHHUS.
HabmomaTh 1 ONTUCHIBATH IEMOHCTPHPYEMBICOTIBITHI C
MIOMOIIIBIO POJTHOTO S3bIKA U SI3bIKA XUMUHU

33-34-
35

Pemenue 3aga4 Ha ycTaHOBJIEHUE
(bopMyI1 OPraHNYECKUX BEILECTB

OcCyecTBIATh pacyeThl MO YCTAaHOBJICHHUIO (hopMyT
YIJIEBOOPOJIOB 10 MIEMEHTHOMY COCTaBY U IO aHAIU3Y
MIPOAYKTOB Cropanus. Vcroap30BaTh alropuTMBbl IPU PEILICHUN
3ajgad

36-37

[Tpu4arHBI MHOTOOOpA3HUst OPraHUYECKUX
COETMHEHUH

OOBSACHATH TPUUMHBI MHOTOOOPA3Hs OPraHUYECKUX BEIIECTB.
Habnronath 1 onuceIBaTh JEMOHCTPUPYEMBIE OIIBITHI C
MIOMOIIIBIO POJTHOTO S3BIKA U SI3bIKA XUMHH

38-39

DIIEKTPOHHOE
CTPOCHHUE U XMMUYIECKHE CBA3H aToMa
yriepoza

XapakTepu3oBaTh OCOOESHHOCTH CTPOCHUS

aTroma yriepoja.

OnucelBaTh HOPMAJIBHOE M BO30YXKICHHOE COCTOSHUS
aToM yrjiepola M OTpakarb UX rpaduuecku.
OnepupoBarb MTOHSATHSIMU: «rudpuAM3aIHs
opOuTanei, «Sp3- THOPUAU3AIIHSY, «sp2-
ruOpuau3anus», «SpP- rudpummzanus». ONUCHIBATH
OCHOBHBIE THUNBl THOPHIU3AIMM aTOMa yriepoja.
OOBSCHITH MEXaHU3MBI O0Pa30BaHUs G- U TM-CBS3EH B
MOJIEKYJIaX OPTaHUYECKHUX COCTNHEHHH

40

CTpyKTypHas TEOpUsI OPraHUIECKUX
COeIUHEHNN

DopMyIHpPOBaTH OCHOBHBIE MOJIOKEHUS CTPYKTYPHOM

Teopuu opraHuyeckux BeuecTs. I Ipeacrapnars Bkiian O.
Kekyne, A.M. bytneposa, B. B. MapkoBHuKOBa,

JI. IlonuHra B pa3BUTHE OPraHUYECKON XUMUH.

OnepHupoBaTh NOHATUAMU: «BAJIEHTHOCTDY,

«CTEIeHb OKUCTICHUSDY, «XUMUYECKOE CTPOECHUE, «CTPYKTYpHAS
¢bopmyna». MoaeaupoBaTh MOJIEKYJIbl HEKOTOPBIX
OpPTaHMYECKUX BEIIECTB

41-42

CTpyKTypHAsSH30MEPHS

OTKpBITHE H30MEPHU.

OrnepupoBaTh NOHATUAMU: «A30MEP», «U30MepHs». ONUChIBATh
MPOCTPAHCTBEHHYIO CTPYKTYPY U3y4aeMbIX BellecTB. OTpaxkaTh
COCTaB U CTPOEHUE OPraHUYECKUX COEMHEHHUIN CTIOMOIIIbIO
CTPYKTYPHBIX (popMyit. XapaKTepru30BaTh BUbl H30MEPHH

43

HpOCTpaHCTBeHHaH HU30MCpPUsL

OnepupoBaTh MOHATUSIMHU: KA30MEPY,

«uzoMepusi». OMUCHIBATh MPOCTPAHCTBEHHYIO CTPYKTYPY
n3ydaeMbIx BemiecTB. OTpakaTh COCTAB M CTPOEHHUE
OpPraHUYECKUX COCAUHEHHN CIIOMOIIBIO CTPYKTYPHBIX
dbopmyi.

XapakTepu30oBaTh BUIbI H30MEPUN

44-45

DeKTpOHHBIC 3P PEKTHI B
MOJICKYJIaX OPraHuIeCKUX
COCIMHEHUHN

OrniepupoBatTh MOHATUSIMU: <UHITYKTUBHBIH 3QdHerT,
«Me30MepHBIH 2 hekTy. XapakTepu30BaTh 0COOCHHOCTH
WHAYKTUBHOTO B ME30MEpPHOT0 3 (HEeKTOB




46 OCHOBHBIE KJIACChI OPraHNYECKUX Knaccupunmposars opraHndeckue COeANHEHUS 10
coeJMHeHM . I oMoornueckue psipl. CTPOEHUIO YIJIEPOIHOM IIEMU UTUITY YTJIEPOI-yTIEpOHON
CBSI3U.
Kraccupunmposars npou3BoHbIE YTIEBOJOPOIOB IO
¢$yHKUMOHANBHBIM rpynmnaM. O0001maTh 3HAHHS U IEN1aTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHUH CBOWCTB BEIIECTB B
TOMOJIOTHUYECKHX Psiiax.
47-48 | Homenknarypa HaspiBaTs opranndecknue coeTMHEHUS! B COOTBETCTBUH C
OPraHMYECKHX COEIMHEHHIA npaBmiamMu HoMeHKIaTypsllUPAC ¥ panmoHaibHOM
HOMEHKJIAaTypbl. HaXoanTh CHHOHMMBI TPUBHAEHBIX Ha3BaHUI
OpPraHUYECKUX COCTUHEHUH.
49-50 | Ocobennoctu [Nonnmats ocoOeHHOCTH TPOTEKAHUS U POPM 3aliCH
KJIacCU(UKAIMY OPraHMYECKUXPEaKIHi OPTraHNYECKUX PEaKIil B CPAaBHEHUH C HEOPIraHUYECKUMH.
KnaccugunupoBaTh peakuyu mo cTpyKTYpHOMY MPH3HAKY.
OmnepupoBatTh MOHATUAMH: «CBOOOIHBIN pPagUKai,
«HYKIe0hUI», «ANeKTpodum». OOBICHATH IPOTEKaHHE
XUMUYECKUX PEAKIUI MEXKy OPraHUYECKUMHU BEILIECTBAMH,
HCHONB3YsA3HaHUA 00 X MexaHu3Max. [Iporuosuposats
BO3MOYKHOCTb MPOTEKAHNSI XUMHYECKHX PEeaKLiiHa OCHOBE
3HaHUH 00 MEKTPOHHOM CTPOCHUH BEIECTB
51-52 | OKHCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIIUU IloHuMaTh, 4TO HA3bIBAIOT OKUCIICHUEM U
BOPraHUYECKON XUMHUH. BOCCTAaHOBJICHHEM B OpraHn4yecKoi XxumMuu. COCTaBIATh
YpaBHCHUA OKHUCIUTECIbHO- BOCCTAHOBUTCIIbHBIX
OpraHUYEeCKUX Peaklui ¢
MOMOIIBIO METO/1a 3JICKTPOHHOTO OanaHca.
53 Penrenue 3ajay Ha BHIBOJT Hcnonb30BaTh alTOPUTMBI IIPH PELICHUN 331324
(hopMyJIBI OPraHMYECKOTOBEIIECTRA
54 O600mienue u cucremaru3anusa3Hanuii mo teme | CoctaBnsaTh 06o0maronme cxembl. OCymecTBIsTh
«OCHOBHBIE [M03HABATENbHYIO PEe(IIEKCHIO B OTHOLIEHUH COOCTBEHHBIX
MOHSATHS OPraHUUECKONH XUMHUM» JOCTIPKEHHUH B ITpOLecce peleHus YIeOHbIX 1
M03HABATEIbHBIX 32/1a4.
55 Kontponbnas padora Ne 2 o teme:
«OCHOBHBIE TIOHATHS OPraHUYECKON XUMUI
Tema 3. Yriaerogopoasi (38 1)
56 Ankanbl. CTpoeHHe, HOMEHKJIaTypa Has3piBaTh ajKaHbl 10 MEXIYHapOIHONH HOMEHKJIATYypE.

nzomepus, pusnueckue cpoiictea. JI.O. 5T.b.

OOBSICHATD AIEKTPOHHOE CTPOEHUE MOJIEKYI N3YYEHHBIX
BemecTB. O000IaTh 3HAHUS U JICJIATh BEIBOJBI O
3aKOHOMEPHOCTSAX U3MEHEHUN CBOMCTB B TOMOJIOTHYECKOM
pAlly alnKaHoB. MoJIeTMpOBaTbMOJIEKYJIbI U3YUEHHBIX
KJIaccoB BellecTB. HaOmromaTh 1 ONMMCHIBATH XMMHUCCKHE
pPEeaKINy ¢ TOMOIIBIO POTHOTO S3BIKA U SI3BIKA XUMUHU




57-58

XHUMHUECKHE CBOICTBA AJIKAHOB.

HmeTs nipeacTaBieHre O BAXKHEHITMXXUMUYECKUX CBOMCTBAaX
ankaHoB. [IporuHo3upoBarh CBOMCTBA U3yYaEeMbIX BEIIECTBHA
OCHOBAHHMH TECOPHUH XUMHUECKOTO CTPOCHUS OPTaHIMIECKIX
BewectB.MccneaoBarh CBOMCTBA H3y4aeMbIX BELIECTB.
IIporuo3upoBaTh CBOICTBA HEU3YUEHHBIX BEILIECTB 10
AHAJIOTHUY C N3YYCHHBIMH BEIIECTBAMH TOTO K€
rOMOJIOTHYECKOro psia. HabmroaTs 1eMOHCTpUpPYEMBIC U

CaMOCTOATCIILHO IPOBOJAUMBIC OIIBITHI.

59-60

Ilonyuyenue
Y IpUMEHEHHE
aJKaHOB. AJIKaHBI B IIPUPOJIE.

XapakTepHu30BaTh MPOMBIILICHHEIC

W J1adopaTopHble  CIMOCOOBI  TONYYEHHS  allKaHOB.
ConocTaBisaTh XMMUYECKUE CBOWMCTBA aJIKAHOB C O0JIACTIMH
MPUMEHEHUSI.

61

[Mpaktuueckas padora Ne 2. CocraBneHue
MOZEeINIed MOJIEKYT yrieBonopoaos. T.b.

MozennpoBaTh MOJIEKYJIbl H3YUYEHHBIX KJIACCOBBEILECTB.
Be1ensats 0cOOCHHOCTH CTPOCHHUST MOJICKYJ M3yYEHHBIX
KJIACCOB BELIECTB

62

[uknoankaHsl

Ha3piBaTh LHMKIOATKAHBI 10 MEXAYHAPOIHOM
HOMEeHKJIaType. O000IIaTh 3HAHUS U JCJIaTh BBIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHUN CBOKMCTB BIOMOJIOTHUYECKOM
PSALy UUMKIIOAIKAHOB.

Nmeth npeacTaBiieHne 0 BaXKHEUIITNX XUMUYECKUX CBOMCTBAX
LUKJIOANKaHOB. [Iporuo3upoBaTe CBOICTBA H3yYaeMbIX BEIIECCTB
Ha OCHOBaHHUU TEOPUH XUMHUUECKOTO CTPOCHUS OPTaHUUECKUX
BemecTB. I I[porHo3upoBars CBOKWCTBA HEU3YUEHHBIX BELIECTB 110
AHAJIOTUU C U3yYEHHBIMH BEIIECTBAMH TOT'O KE
TOMOJIOTHYECKOT0 psifia. XapaKkTepru30BaTh MPOMBIIIJICHHbBIE U
J1a00PaTOPHBIC CIIOCOOBITIONYYCHHUS ITUKI0ATKAHOB.
ConocTaBisaTh XUMUYECKHE CBONCTBA IIUKJIOATKAHOB C
001acTsIMH IPUMECHEHHUSL.

63

Ankensl. CTpoeHHE, HOMEHKIIATypa
n30MepHs, PU3NIECKUE
cpoiictra. J1.O.6 T.b.

Ha3sIBaTh ajKeHBI 10 MEKTyHAPOIHOW HOMEHKIIATYPE.
OOBACHATH NEKTPOHHOCCTPOCHUE MOJICKYJT M3yUSHHBIX
BelecTB.0000MaTh 3HaHUA U AeIaTh BBIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHHUH CBOWCTB BrOMOJIOTHYECKOM PSTy
aJIKeHOB. MO/IeTMPOBATh MOJIEKYJIbI H3yYEHHBIX KJIACCOB
BEILIECTB.

64-65

XHUMHYECKHE CBOIICTBA aIKEHOB

Nwmeth npeacTaBiieHne 0 BAXXHEUIINX

XUMHAYECKUX CBOMCTBAX aJKCHOB.

[Iporuo3upoBaTh CBOMCTBA U3y4yaE€MbIX BELIECTB Ha
OCHOBAHHUH TEOPUH XUMHUUYECKOTO CTPOCHUS OPTaHUIECKUX
BeuiecTB. MccnenoBarh CBOMCTBA U3y4aeMbIX BEILIECTB.
[Iporuo3upoBaTh CBOMCTBAaHEN3YyUYECHHBIX BEILIECTB 10
aHaJIOTUW C U3YYCHHBIMHU BEIIECTBAMH TOTO JKE
roMoJIorndeckoro psina. Habmronares u onmuceiBaTh
JIEMOHCTPHUPYEMBIC OTIBITHI

66

ITonyuenune
Y IPUMEHEHNEATKEHOB

XapakTepru30BaTh MPOMBIILICHHbIE U JTa00paTOPHBIC
CHOCOOBI MOTydeHHs aIKeHOB. COMOCTaBIATE XUMHUYECKHE
CBOIICTBA aJKEHOB coOiacTsAMu npuMeHenus. Habmonats n
OIKCBIBATh JEMOHCTPUPYEMBIE OIBITHI

67

Pemienue 3a1a4 v BHINOTHEHHE
YIpaXHEHH TT0 TeMe «ATTKEHBD)

Hcnonb3oBaTh alropuT™MBI P petieHuH 3a1a4.CocTaBIsITh
YpaBHEHUS TI0 3aJJaHHBIM CXeMaM IpeBparleHHH




68

IIpaktuueckas pabora Ne 3. [TomyueHue 3TuIeHA
1 onbIThI ¢ HUM T.B.

IIpoBomNTh, HAOIOAATE U OTIMCHIBATH XUMUICCKUN
AKCIICPUMEHT I10 MOJIyYCHUIOATIIIeHa. Ha0mronaTe 1 OnuceBaTh
CaMOCTOSITETTFHO TPOBOIUMBIE OTTBITHI

C TIOMOTIIBIO POJHOTO SI3bIKA U SI3BIKA XUMUH.

Co0mronaTh mpaBuiia TEXHUKHA 0€30ITaCHOCTH

69-70

AnkanyreHsl

HaspiBaTh ankaaueHbl o MEKIyHAPOAHOHHOMEHKIIATYPE.
OOBACHATH NMEKTPOHHOE CTPOCHHUE MOJIEKYJT N3yUEeHHBIX
BemiecTB. KitaccuguimpoBark AUEHOBBIC YTIICBOIOPO/IBL.
HNwmets npeAcTaBieHne 0 BaXXHEHIITNX XUMUUECKUX CBOMCTBAaX
ankagueHoB.IIporHo3upoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA|
OCHOBaHUH TEOPUU XUMHUYECKOTO CTPOEHUS OPTaHNIECKAX
BEIIECTB. XapaKTePU30BaTh MPOMBIIUICHHBIE CITIOCOOBI
TIOJTyYEHUS alTKaTUeHOB

71

[Momumepu3zanus. Kayuyk.Pesuna

XapakTepu30BaTh MPOMBIILICHHBIC U Ta00paTOpHBIC
CIIOCOOBI MOJTyUeHUS KayqyKoB.COMOCTaBISTh XUMUYECKHEC
CBOIiCTBa

AJIKaIUuCHOB C o0acTaMu MIPUMEHCHUA

72

Anxunsl. CTpoeHHE, HOMEHKIIATypa
nzomepus, usnueckue cBorictea. J1.O.7
T.b.

HaspiBaTh aJIKMHBI 10 MEKYHAPOJAHON HOMEHKIIATYPE.
OOBSCHATH 3JIEKTPOHHOECTPOSHHE MOJIEKYJ U3yYCHHBIX
BemecTB.O0001AaTh 3HAHUS U [1e1aTh BHIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB BTOMOJIOTMYECKOM PSILY
AJIKUHOB.

73-74

XHUMHYECKHE CBOIICTBA aJIKHHOB
areTwieHa

Nmets npeacTaBieHe 0 BAKHEHIINXMMUYECKUX CBOMCTBAX
anKUHOB. IIpOorHo3upoBaTh CBOMCTBA U3yYaEMbIX BELIECTBHA
OCHOBAHHUH TEOPUH XUMUYECKOTO CTPOCHHUS OPraHUICCKUX
BemecTB. [IporHo3upoBaTh CBOMCTBA HEM3YUEHHBIX BEIECTB IO
AHAJIOTHUU CH3yYCHHBIMH BEIIECTBAMH TOTO K€
roMoJiorudyeckoro psjaa. Ha0aroaath U ONUCHIBaTh
JEMOHCTPUPYEMBIE OMBITHI

75

ITonyuyenue
Y IPUMEHEHHEaJIKNHOB

XapakTepu3oBaTh NPOMBINUICHHBIE W Ja00OpaTOpHBIE CIIOCOOKI
nmosrydeHus: ankuHoB. COMOCTaBIATh XMMHYECKHE CBOMCTBA
AJIKMHOB COOJIACTSIMU IPUMEHECHHUS

76

Pemenne 3a1aun BBIIIOJTHEHNE
VIOPaKHEHUHU 0 TeME « Y TIIEBOAOPO B

Hcnons3oBath AJITOPUTMBI IPH PCILICHUH Saﬂa‘l.COCTaBHHTB
YpaBHCHUA 1O 3aJaHHBIM CXEMaM HpeBpaH.[eHI/Iﬁ

7

KontponbHas padora Ne 3 o
Teme «Herukanyeckue yriieBoa0po b

KonTtposns 3nanmii mo reme

78-79

Apomarndeckue yriaeBoaopoasl.CTpoeHne
OEH30JIBHOIO KOJIbIIa, HOMEHKJIATYpa, U30Mepus,
¢u3nuecKue CBOMCTBA apEHOB

HaspiBaTh apeHbl 10 TPUBUAIBHON U MEXIYHAPOIHOM
HOMEHKIIaType.OOBICHATE JIEKTPOHHOE CTPOCHUEMOJICKYJT
n3y4YeHHbIX BeulecTB. O000MAaTh 3HAHUS U eNIaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB BTOMOJIOTMYECKOM PSILY
apeHOB.

80-81

XuMHuecKue CBOMCTBA OEH301a U €rOrOMOJIOrOB

Nmets npeacTaBienne 0 BAXXHEHIINX XUMUYECKIX CBOMCTBAaX
apeHoB. [IporHO3HPOBATHLCBOMCTBA HEM3YUCHHBIX BEIIECTB 110
AHAJIOTUU C U3yUYECHHBIMHU BELIECTBAMU TOTO K€
FOMOJIOTHYECKOT O psiia. IIporao3uposars cBoicTBa
M3y9JaeMBIX BEIECTB HA OCHOBAHWUU TEOPHUU XUMHIECKOTO
CTPOCHHUS OPraHUYECKUX BEIIECTB.

82

[Tomyuenue
U IPUMEHEHNE apeHOB

XapakTepru30BaTh NPOMBILUICHHBIE U JIAOOPATOPHBIE CIIOCOOBI
rosrydeHust apeHoB. COnoCcTaBIsATh XUMHUECKHE CBOWCTBA
apeHoB ¢ obnacTsAMU npuMeHeHus. HabmroaaTe 1 onuceIBaTh
JEMOHCTPHUPYEMBIE OTIBITHI




83-84 | Pemenue 3a1a4 U BBIIOJHEHHE yIIpaKHEHUH 10 | Mcrosb30BaTh alropuTMBl IpH pelieHuu 3a1a4.CocTaBiIATh
TeMe «ApPEHBD» YpaBHEHHS 110 33IlaHHBIM CXEMaM MPeBpaIICHUHA
85 IpupoIHbIe HCTOYHUKH YIIIeBo0po10B. HedTh, | XapakTrepr3oBaTh OCHOBHbIE HANIPABICHUS MCIIOJIL30BAHKS U
ra3, yrois. I[lepBuunas nepepabotka nepepadoTKu He(hTH, MPUPOAHOTO T'a3a U KAMEHHOTO YIS
YIJIEBOAOPOIHOTO ChIPhS
86 I'my6oxkas mepepadotka HedTH. OOBSACHATH OTIUIHS TEPMUIECKOTO KPEKUHTA OT
Kpexkunr, pudopmuHr. KaTaJINTHYECKOT0. XapaKTepru30BaTh OCHOBHbIE
HaIpaBJIeHUs TIyOOKOH repepaboTku HeTH.
87-88 | I'enernyeckast CBSI3b MEXKTY PA3THIHBIMU CocTaBisITh ypaBHEHUsI PEaKUUH, HILTIOCTPUPYIOLIIX
KJIaccaM¥ yIiepoJIoB. TEeHETHUYECKYIO CBSI3b MEXKAYPa3INIHbIMH YITICBOJOPOAAMHU.
CocTaBnATh YpaBHEHHUS PeaKIHUi 10 3aJJaHHOM cXxeme
MpeBpalleHnH, COAeprKalleii HEU3BECTHBICH YCIOBHSI PEaKIUi
89-90 | 'amorenompon3BOAHBIE YITIEBOJOPOAOB. Ha3piBath ranoreHonpou3BoAHbIE YIIEBOAOPOIOB IO
CrpoeHne,HOMEHKIIaTypa H30Mepus, MeXIyHapOIHOH HOMEHKIAaType. OOBSCHITH JIEKTPOHHOE
¢buznyeckue CTpOEHHE MOJIEKYJI U3yUYeHHBIX BemecTB. O000IaTh 3HaHUS H
Y XMMHYECKHUECBOICTBA JIeNIaTh BBIBOJIBI O 3aKOHOMEPHOCTSAX MU3MEHEHUI CBOMCTB B
TOMOJIOTHYECKOM PSITy TAJIOTEHONPOU3BOAHBIX YTIEBOJIOPOIOB.
HNmeTh npeAcTaBieHue 0 BAXKHEHIINX XUMUYECKUX CBOMCTBAX
raJloOreHONPOU3BOIHBIXYTIEBOAOPOAOB. [IporHo3upoBaTh
CBOWCTBA M3y4aeMbIX BELIECTB HA OCHOBAHUH TEOPUU
XUMHYECKOT0 CTPOCHUS OpraHMUuecKHX BeriecTB.ComocTaBisTh
XUMHYECKHE CBOMCTBA TalloreHONPOU3BOIHBIX YTICBOAOPOIOB
¢ 00JIacTsIMU IPUMEHEHUS

91-92 | O6o6ueHne u cucTeMaTu3alusI3HaHUH 110 CucreMaTu3upoBaTh 1 0000IIaTh MMOTyYeHHBIC 3HAHUS O

TeMe «YTIEBOAOPOIBI CTPOEHUH, CBOMCTBAX,IIOIYYEHUU U IPUMEHEHNUN
yraeBo1opooB. COCTaBIATh 000OIIAIOININE CXEMBI.
OnuceIBaTh TEHETUUECKUE CBI3HU MCKAY N3yUYCHHBIMUA
KJIacCaMH OPraHUYECKUX COeIMHEHUI

93 Kontponwshas pabora Ne 4 1o Teme OcCylIeCTBIIAT TI03HABATEIBHYIO PE(IECKCHIO B OTHOIICHUU

«YTIeBOAOPOIB» COOCTBEHHBIX AOCTHXEHUH B POLIECCE PEILIEHUS YI€OHbIX U

IIO3HAaBATCIbHbIX 3aJ1a4
Tema 4. Kuciopoacoaep:kamue oprannyeckue coequnenus (38 u)

94-95 | Cnuptsl OOBSACHSTH NIEKTPOHHOE CTPOSHUEMOJIEKYJ N3yUEHHBIX
BemiecTB. O000LIIaTh 3HAHUS U JeNIaTh BEIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHHUH CBOMCTB B TOMOJIOTHUECKOM PAAY
CIIUPTOB

96-97 | XuMmuuecKue CBOWCTBA U MOTYICHUE CITUPTOB. Wmets npeacraBieHne 0 BAKHEHIINX ¥MIMUYECKUX CBOMCTBAX

J.O8. T.b

crupToB. [IporHo3npoBaTh CBOWCTBA NU3y4aE€MBIX BEILIECTB Ha
OCHOBaHUH TEOPUU XUMHUIECKOTO CTPOCHUSIOPTaHUYECKIX
BemecTB. [Iporao3npoBate CBOKWCTBA HEM3YUEHHBIX BELIECTB 110
AQHAJIOTUY CH3YYEHHBIMH BEIIECTBAMH TOTO K€
TOMOJIOTHYECKOTO psiia. XapaKTepU30BaTh IPOMBILIUICHHBIE U
nabopaTopHbIe cIIOcOOBI MOTY4eHUs cTUPTOB. COMOCTaBIATh
XUMHYECKHE CBOICTBA CIIUPTOB COONACTSIMUA IPUMEHEHHSI.
HccnenoBars cBOMCTBAa M3y4aeMBbIX BELIECTB.

HabumoaTs 1eMOHCTpHUpYEMBIE U CAMOCTOSTENEHO
MIPOBOJMMEIE ONbITEL. HaOmoaaTe u onuchBaTh XUMHYECKHE
peakLuy CIIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH.
Co0mronaTh npaBuiia TEXHUKHA 0€30TTaCHOCTH.




98

[IpocTeie 3GuUpHI.

HMeTh npeacTaBiaeHHus O CBONCTBAX MPOCTHIX3(UPOB.
[IporHo3upoBathk CBOMCTBA H3yYaeMbIX BEIIECTBHA
OCHOBaHUH TEOPUH XUMUYECKOTO CTPOCHHS OPTaHMYECKUX
BeniecTB. [IporHO3UpoOBaTH CBOWCTBA HEM3YUCHHBIX BEIICCTB
0 aHAJIOTHH CU3yYCHHBIMHU BEIIECTBAMU TOT'O K
TOMOJIOTHYECKOTO psiia. XapaKTepr30BaTh MPOMBIIUICHHBIC
1 JIaDOpaTOPHBIC CIIOCOOBI IOTYUYCHHS CITUPTOB.
CornocTaBisaTh XUMHYECKHE CBOWCTBA CIIUPTOB COOIACTAMU
MPUMEHEHUS.

HccnenoBath cBoiicTBa n3yuaeMbIx BellecTB. Habmoaath
JIEMOHCTPHUPYEMBIC U CAMOCTOSTEIBHO POBOUMBIC OITBITHI.
HaGmonaTh 1 ONKMCHIBAaTh XUMHUYECKUE PEAKIIUN CIIOMOIIBIO
POJTHOTO SI3BIKA U SI3BIKA XUMHUH.

Co0mronaTh mpaBmiia TEXHUKH 0€301TaCHOCTH.

99

IIpakTudeckas padora Ne 4. [Tomyaenune 6pom
staHa. T.b.

[TpoBoIUTh, HAOIIOJATH M ONIMCHIBATH XUMHYCCKUIT
SKCTIIEPUMEHT MO MoTydeHro0pomaITana. Habmoaars
Y OITUCBIBATh CAMOCTOSITEIILHO TIPOBOAUMBIE OITBITHI

100-
101

Muoroaromusie ciupTsl. JI.O. 9T.B.

Ha3piBaTh MHOIOaTOMHBIE CIIUPTHI 110 TPUBUAIIBHON U
MEXIyHApOIHOM HOMEHKIAType.OOBIACHATh 3JICKTPOHHOE
CTPOCHHE MOJICKYJT U3YUCHHBIX BeliecTB. MIMeTh
MPEACTABICHNE O BAXKHEHIINX XUMHUECKUX CBOMCTBAaX
MHOT'0aTOMHBIX cIIUPTOB. [IporHo3upoBaTs CBOMCTBA
M3y4aeMbIX BEIIECTB HA OCHOBAHUU TEOPUU XUMHUUYECKOTO
CTPOEHHUSI OPraHUYeCcKUX BemecTB. COMmOCTaBIsATh XUMUYECKUE
CBOICTBa MHOI'OATOMHBIX CIIUPTOB COOJIACTAMU MPUMEHECHUSL.
HabmomaTs teMoHCTpHpyeMbIe U CaMOCTOSITETHHO
MPOBOJUMEIC ONBbITEL. HaOIr01aTh U OMUCHIBATE XUMUYECKHE
PEaKLUU C IOMOILBIO POJHOTIO S3bIKA U A3bIKA XUMHUH.
UnentudunmpoBaTs MHOTOATOMHBIE CITUPTHI C TTIOMOIIBIO
KadeCTBEHHBIX peakiuii. Cobro1aTh IpaBmiia TEXHUKA
0E30IMacCHOCTH.

102-
103-
104

®denoier. JI.O. 10 T.B.

HasbiBath )eHOIIBI 110 MEXKIYHAPOIHOW HOMEHKIIATYpE.
OOBSICHSITD MEKTPOHHOSCTPOCHUE MOJICKYJT H3yYEeHHBIX
BemecTB.OnpeaeniTs BIUIHIE Ha PEaKIIMOHHYIO CIOCOOHOCTh
(benona p-m-conpspkeHus. MimeTs npeacTaBieHne 0 BaKHEHIIINX
XUMHUYECKUX CBOMCTBax (PEHOJIOR.

HpOFHOSI/IpOBaTI) CBOMCTBa HN3y4acMbIX BCHICCTB HA OCHOBAHUMN
TEOPUH XUMHYECKOTO CTPOCHUSI OPraHMIECKUX BEIIECTB.
CormocTaBisiTh XHMHUUECKUE CBOUCTBA (DEHOIOB C 00IACTIMH
NIPUMCHCHMUA. I/ICCHCZIOBaTB CBOMCTBA N3y4aCMbIXBCIICCTB.
HaGmonate 1eMOHCTPUpYEMbIE M CAMOCTOSTEIIHHO
MIPOBOJIUMBIE OTIBITHI.

HaGHIO]IaTB " OIMUCBIBATH XUMUYCCKUEC PEAKIINU CIIOMOIIBIO
POIHOTO SI3bIKA U SI3bIKA XHMUH.

WnentnduumpoBath GEHOIBI ¢ TOMOIIBIO KAYECTBEHHBIX
peakuuii. Co0Jt01aTh MPaBUIIATEXHUKH O0€30IIaCHOCTH.
Co0uro1aTh MPaBUIIAdKOIOTHUECKON 0€30MacHOCTH TpH padoTte
¢ heHOIICOACPKALTMMHI MaTepUaIaMHU.

105-
106

Pemenne 3a1a4 1 BBINOJIHEHUE YIPaKHEHUN
o Teme «CrupThiu (PeHoNbD

BEISBIATE B3aMHOE BIIMSHUE aTOMOB B MOJIEKYJIaxX
OpraHWYECKUX COCUHEHUI Ha IPUMEPE CPABHEHHSI CBOMCTB
OeHzona, ¢peHona,anmudarnyeckoro cnupra. Mcnonb3oBarsb
aNrOPUTMBI TIpHY petneHnd 3aaad. CoCcTaBIsATh

YpaBHEHUS 110 33JaHHBIM CXeMaM IIPeBpaIIeHUi




107-
108

KapOonunnbHble coenrHeHNs: HOMEHKIIATypa
H30MEpUsl, peaKIIuu IPUCOCANHEHUS

OOBSICHATD DIIEKTPOHHOE CTPOCHHUE MOJIEKYI U3yUYE€HHBIX
BeniecTB. O000IATH 3HAHUS U JCTIATHBBIBOIBI O
3aKOHOMEPHOCTAX U3MEHEHUM

CBOMCTB B TOMOJIOTUYECKOM DSy albJIETUIOB U KETOHOB.
CpaBHUBATh PEAKIIMOHHYIO CTIOCOOHOCTD AJIBJICTU/IOB U
KETOHOB B PEaKIHAX MPUCOSIMHEHUS

109-
110-
111

XUMHUUECKUE CBOMCTBA U METOIbI ITOJTYUCHHUS
KapOOHWIBHBIX COSAMHCHUH.
JI.LO.11 T.B.

HmeTs nipeacTaBiieHHe O BAXKHEHIITUX XUMUYECKUX CBOMCTBAX
KapOOHWIBHBIX coequHeHul. [IporHo3upoBaTh CBOWCTBA
HU3y4YaeMBbIX BEIIECTB HA OCHOBAaHUU TEOPUU XUMUUYECKOTO
CTpPOEHUS OpraHuYecKuX BemlecTB.MccnenoBath CBOCTBa
M3Y4YaeMBbIX BEIICCTB.

HabumomaTe 1eMOHCTpHUpYEMBIE U CAMOCTOATEIHHO
MIPOBOAMMEIC ONBITEL. HaOmroaaTh U OMUCHIBATE XUMUYECKUE
pPEeaKIH CTIOMOIIIBIO POAHOTO SI3bIKA U SI3bIKA XUMHUH.
WnentndunrpoBats anbaeruapl C TOMOIIHI0 KA9eCTBEHHBIX
peakuuii. Co0Jt0/1aTh MPaBUIIATEXHUKH OC30IMaCHOCTH.
ConocTaBisITh XUMHUECKHE CBOWCTBA KapOOHMITHHBIX
COEIMHEHHIA C 00IaCTSIMHA IPUMEHEHWSL.

112

[Mpaktuueckas pabora Ne 5
[lonyuyenue auerona. T.b.

[IpoBoauTh, HAOIIOAATH U OITUCHIBATH XUMUYCCKHIA
9KCIIEPUMEHT 110 ToNTydeHuoaeTona. Habmoaars u
OITUCHIBATH CAMOCTOSITEIILHO MPOBOIUMBIE OIBITHI C TIOMOII[HIO
POOHOTIO A3bIKA U A3bIKAa XUMUU.

CoOuo1aTh MpaBwiia TEXHUKH 0€301acCHOCTH

113-
114

Pewienue 3aay v BHINOTHEHUEYIPAKHEHUN
1o Teme «KapOoHUIbHBIE COCTUHEHUS

Hcnons30BaTh AJITOPUTMEBI IPpX pCHICHUU 3a1aY. CocTaBisITh
YpaBHCHUA MMO3aJaHHBIM CXEMaM HpCBpaHleHI/Iﬁ

115

Kontponbnas padora Ne 5 o

teMe «KapOOHMIIbHBIECOSTUHEHUS

KonTtposns 3nanmii mo reme

116-
117

KapOonossie kuciotsl. JI.O. 12 T.b.

Ha3zpiBaTh KapOOHOBBIE KHCIOTHI IO TPUBHAIEHOWN
MEeXITyHapO HOW HOMEHKIAType. OOBICHSITH AIEKTPOHHOE
CTPOCHME MOJIEKYJI U3yUeHHBIX BemlecTB. O000IIaTh 3HAHUS U
JIeJIaTh BBIBOBI O 3aKOHOMEPHOCTSIX U3MEHEHUI CBOWCTB B
TOMOJIOTHYECKOM PsiTy KapOOHOBBIX KUCIIOT.

Nwmets npeacTaBneHne 0 BAKHEHIINX XUMIUYECKAX CBOHCTBAaxX
KapOOHOBBIX KUCIOT. OOBSCHATh N3MEHEHHUE CHIIBI
Kap6OHOBBIX KHCJIOT IPpHU BBEACHUN JOHOPHBIX U aKICIITOPHBIX
3amectuteneil. [[porHo3upoBaTh CBOMCTBA N3yd4aeMbIX BEIIECTB
Ha OCHOBaHUHU TCOPHUU XUMHNYCCKOTO CTPOCHUA OPraHNYCCKUX
BeniecTB. McciieoBaTh CBOMCTBA U3y4aeMbIX BEIIIECTB.
HaGmroaTh 1eMOHCTPUPYEMBIE U CAMOCTOSTEILHO
MIPOBOJAUMBIC OITBITHI.

HaGuroaTh 1 ONKMCHIBATh XUMUYECKUE PEAKIIUN CTIOMOIIBIO
POOHOIO A3bIKA U A3BIKA XUMHUU.

Co0uro1aTh MpaBmiia TEXHUKKH 0€30IMaCHOCTH.

118

[pakTrdeckas padora Ne 6.
ITonyuyenue ykcycHoi kucnotsl. T.b.

[IpoBoauTh, HAOIFOAATH M OMMCHIBATH XUMUYECKHA
SKCIIEPUMEHT IO MOJYUYEHUIO YKCYCHOM KUCIIOTHI U U3YYECHUIO
ee cBoucTB. Habmo1aTh 1 OMKUCHIBATH CAMOCTOSITEILHO
MIPOBOJIUMBIE OMBITHI C TOMOUIBIO POJHOTO SI3bIKA U SI3bIKA
xuMuu. CoOro/IaTh IPaBUIla TEXHUKU O€30MaCHOCTH.




119-
120

®OyHKIMOHAJIbHBIC ITPOU3BOAHBICKAPOOHOBBIX
kxuciaort. J1.O.13.
T.B.

OOBSICHATD DIIEKTPOHHOE CTPOCHHUE MOJIEKYI U3yUYE€HHBIX
BeniecTB. VIMeTh MpeicTaBIeHnEe OBAKHEUIIIIX
XUMHAYECKHX CBOMCTBaX ()YHKIIMOHAITLHBIX TPOU3BOTHBIX
KapOOHOBBIX KHCIOT. CpaBHUBATH (DU3MUYECKUE CBOWCTBA H
PEaKIMOHHYIO CIIOCOOHOCTD CIIOKHBIX PUPOB U
M30MEPHBIX M KapOOHOBBIX KHCJIOT.

[IporHo3upoBath CBOWMCTBA U3y4aeMbIX BEIISCTBHA
OCHOBaHUM TEOPUH. XUMHUIECKOTO CTPOSHUS OPTaHUIECKHIX
BelecTB. MccnenoBars CBOMCTBAN3Y4aeMbIX BELIECTB.
HabmonaTh 1 ONKMCHIBATh XUMHUYECKUE PEAKIIUHU C TIOMOIIBIO
POIHOTO s3BIKA | s13bIKa XUMUH. COOFOIaTh MpaBuiia
TeXHHUKH Oe30nmacHOCTH. COMOCTaBIATh XHMUYCCKUC
cBOiicTBa (DYHKITMOHAIHHBIX MTPOU3BOAHBIX KapOOHOBBIX
KHCIIOT C 00JIaCTsIMH MTPUMEHEHUS

121

IIpaktraeckas padora Ne 7.
ITonydyenue stunanerara. T.b.

[IpoBoauTh, HAOMIOAATH M OMUCHIBATH XUMHYECKHUN
HKCIIEPUMEHT I10 TOJTydeHHIodTIIaneTaTa. Habmonate u
OIMCHIBATh CAMOCTOSATEIHHO MPOBOIUMBIE OIBITHI C TIOMOIIBIO
POOHOTIO A3bIKA U A3bIKAa XUMHU.

CobmoaTh MpaBwiia TEXHAKH 0€30TTaCHOCTH

122

MHuoroo6pasue kapOOHOBBIXKHCIIOT

Has3piBaTh HenpeaeabHbIE, apOMAaTHUECKHE U

JTUKapOOHOBBIE KUCIIOTHI TIO TPUBHAIBLHOM 1

MEXIyHapOIHOH HOMEHKIaType. OOBACHSITH 3JIEKTPOHHOE
CTpOEHHE MOJIEKYJI U3YUYEHHBIX BellecTB. IMeTh
MPEJCTABICHUE O BAKHENIIIMXXUMHUECKAX CBOMCTBAX
KapOOHOBBIX KHCIOT. [loHMMAaTh 3HaUeHre KapOOHOBBIX
KucinoT. ConocTaBiATh XUMUIECKHE CBOMCTBA HETIPEACIbHBIX,

apOMAaTHYCCKUX M JTUKAPOOHOBBIXKUCIIOT C 00JIaCTAMU
MPUMEHEHUS

123-
124

Pemenne 3agad u BLIHOJ'IHCHI/IeyrIpa)KHCHI/Iﬁ
10 TEMC <<Kap60HOBBIe KHCJIIOTBD>

CocTaBiieHue CXeM CHHTE3a 3aJaHHbIX COSIMHEHUH.
Hcronp30BaTh anropuTMbl MPUPEIICHHN 331a4.
CocTaBnaTh ypaBHEHHUS 110

3aJJaHHBIM CXEMaM TPEBPAICHHH.

125

[IpakTuueckaspadbora Ne 8.

Penrenue skcniepiMeHTaIbHBIX331a4 110 TEME
«Kucnoponaconepxaniue opraHuuecKme
BerectBay. 1.b.

[IpoBoaNTh, HAOIFOAATE M OIMCHIBATH XUMUYECKHUN
3KCIEPUMEHT I10 PACIO3HABAHUIOKHUCIIOPOICOAEPKAIINX
opraHuyeckux coenuHeHuit. HabmoaaTh 1 onmceiBaTh
CaMOCTOSITEJIbHO IPOBOAUMBIE OMBITHI C IOMOILBIO
POJHOTO A3bIKA U A3bIKA XUMUHU.

CoOmo1aTh MpaBuiia TEXHUKH 0€30TIaCHOCTH.

126-
127-
128

Pemienne KOM6I/IHI/IpOBaHHBIX 3aagad.

129-
130

O00011IeHNE ¥ cUCTEMATH3ALMA 3HAHUI 110
teme «Kuciaopoacoaepxaiipe opraHuuecKue
COEIMHEHUS

CucremaTu3upoBaTh 1 0000IIaTh MOTyYESHHBIE 3HAHUS O
CTPOCHHH, CBOMCTBAX, OJYYCHUH U TPUMEHEHUHU
KHCJIOPOJICOICPIKAIIMX OPTraHUYSCKUX

coequnennii. CoCTaBIATh 000OMIAOIIHE CXEMBL.
OHI/ICI)IBaTI) TCHCTUUYCCKHEC CBsA3U

MEXTy U3yYEHHBIMHU KJIacCaMU OPraHUYeCKUXCOSAMHEHU

131

Kontponsnas padota Ne 6 o teme
«Kucnopoaconepskamnye opraHn4ecKue
COCIIMHEHUS»

OCyIIECTBIATH TO3HABATEIBHYIO PE(PIIEKCHIO B OTHOIIIEHUU
CcOOCTBEHHBIX IOCTIKEHHI B TIPOIECCE PEIICHUS YIEOHBIX U
MMO3HaBaTEIbHBIX3aa4

Tema 5. A30T- u cepocoaep:kamme coequHenus (16 1)




132

Hutpocoenunenus.

Ha3biBath HUTPOCOEIWHEHUS IO TPUBUAIBLHON U
MEXIyHapO HOU HOMeHKIaType. OOBSCHATH JICKTPOHHOE
CTpOEHHE MOJIEKYJI M3yUYEeHHBIX BelecTB. MiMeTh
MPEACTABICHUE O BAKHEHIIINX XUMUUECKUX CBOMCTBAX
HutpocoequHeHuit.IlonnMaTs 3HaUYeHnEe HUTPOCOCIUHEHUH.
ConocTaBisITh XHMHYECKHE CBONCTBA

HUTPOCOCTUHECHHMI C 001aCTAMU TPUMEHCHHSI

133-
134

AMUHEI

Ha3pIBaTh aMHHEI 110 TPUBUAIBHON ¥ MEXTyHAPOIHOM
HOMeHKIaType. OOBICHIATHIIEKTPOHHOE CTPOCHNE
MOJICKYJT H3YYCHHBIX BellecTB. IMeTh mpeicTaBiIeHue o
BOKHEUIIMXXUMHUYECKUX CBOMCTBAX AMUHOB.
IIporHo3upoBaTh BO3MOKHOCTh

MPOTEKaHUsI XUMUYECKUX PEaKIUi Ha OCHOBE 3HAHUH 00
3JIEKTPOHHOM CTPOEHHUH BemecTB. OOBICHITH MPOTCKAHUE
XUMHYECKUX PEAKIUN MEKITy OPTaHHUSCKUMU BEICCTBAMH,
HCIIOJIB3YsA3HAHUA 06 X MEXaHHu3Max.

135-
136

Apomatnueckue amussl. JI.O.
14. T.b.

OOBACHSTH 3JIEKTPOHHOE CTPOCHUE MOJIEKYJIAPOMATHIECKUX
aMuHOB. IMeTh mpeaCTaBJICHUEC O BaXXHEUIINX XUMHUYECKUX
CBOMCTBax apoMaTH4eCKUX aMUHOB. [Iporno3upoBaTh
BO3MOKHOCTb IIPOTEKaHUS

XUMUYECKHUX PEaKIUi Ha OCHOBE 3HAHUH 00 DIIEKTPOHHOM
cTpoeHur BemecTB. OOBACHATh NIPOTEKAHHE XUMUIECKUX
pEaAKUU MEXIY OPraHUYECKUMH BEUIECTBAMU, UCIIONIB3YS
3HAaHUA00 UX MEXaHU3MaX. XapaKTepU30BaTh NOTPEOUTENBCKUE
CBOMCTBA N3yYECHHBIX BEILIECTB.

Hccenenosars cBOKCTBA U3y4aeMbIX BEIIECTB.

137

CepaopraHquCKHe COCINHCHUA

HasbiBath cepaopraHuyeckue COeIMHEHUS 10 TPUBUAIILHOW U
MEXTyHapOIHOM HOMEHKIAType.OOBICHATh 3JICKTPOHHOE
CTPOCHUE MOJIEKYJT U3YUECHHBIX BellecTB. VIMeTh
MPEJICTABIICHUE O BAXKHEHIIINX XUMUYECKMX CBOMCTBAX
CepaopraHNueCKUXCOCTUHEHUH.

OOBSICHATH IPOTEKAHNE XUMHUYECKUX PEAKITUA MEX Ty
OpraHUYECKUMH BEIIECTBAMU, UCTIONB3YI3HAHUS 00 UX
MexaHu3Max. [loHnMarh 3HaUeHHEeCepaOpPraHuueCKuX
coenuHeHni. COmoCTaBIAThE XUMHUUYECKHE CBOMCTBA
CepaopraHNYeCcKuX COSIUHEHHH C 00IaCTIMUTIPUMEHEHMSL.
XapaxTepru30oBaTh MOTPEOUTEITHCKUE CBOHCTBA N3YUYEHHBIX
BCIIIECTB

138

reTCpOI_II/IKJ'II/I‘-ICCKI/ICCOCHI/IHCHI/I}I

OOBSACHATH NMEKTPOHHOE CTPOCHHUE MOJIEKYJT NU3yUYECHHBIX
BellecTB. VIMeTh npeacTaBiIeHUE O BAXKHEUITUX XUMUUECKUX
CBOMCTBAxX reTePOLMKINICCKUX coequHeHUH. OOBACHITH
MPOTEKAHUE XUMUUYECKUX PEAKIIUN MEXIY OpTaHUUECKUMU
BEIIIECTBAMH, UCTIONB3YSI3HAHUS 00 NX MEXaHU3MaX.
[Iporuo3upoBaTh BO3MOKHOCTh MIPOTEKAHUS XUMUYECKHUX
peakuuii Ha OCHOBE 3HAHUMN 00 AIEKTPOHHOM

CTPOCHHUU BEIIECTB. XapaKTepHU30BaTh MOTPEOUTEITHCKIE
CBOMCTBA U3yUEHHBIX BEIIECTB
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[IlecTuneHHBbIE T€TEPOLUKIIBI

OOBACHATH NEKTPOHHOE CTPOCHHUE MOJIEKYJT M3yUEeHHBIX
BellecTB. VIMeTh nmpeacTaBiIeHUE O BAXKHEUITUX XUMUUECKUX
CBOWCTBAX reTePOIUKINIECKUX coeqruHeHIH. OOBSICHATD
MPOTEKAHUE XUMUUYECKUX PEAKIIUN MEXIY OpTaHUYECKUMU
BEIICCTBAMH, HCIIONIb3YSA3HAHUS 00 X MexaHu3MaxX. OOBICHATh
BIUSTHUEH3YUCHHBIX BEIIECTB U TI0 aHAJIOTUW C HUMHU
HEU3YUYCHHBIX NMPEACTABUTENICH TOMOJIOTHUECKUXPSIOB Ha
JKUBBIE OPTaHN3MBI. XapaKTepHU30BaTh OMOJIOTHIECKYIO POIIb
M3YYCHHBIX BEIIECTB

140-
141-
142

Pemenue 3agau u
BBIIIOJIHEHUE YIIPAXXHEHUI

Hcnonb30BaTh alrOpUTMBI IIPU peliieHuu 3a1a4d. COCTaBIATh
YpaBHEHUS MO3aJaHHBIM cXxeMaM npeBpanieHuil. [IpoBonuts
pacyeThl 0 XUMUYECKUM (DOpMYJiaM BEIIECTB M YPaBHEHUSIM
XUMUYECKUX PeaKIui

143

[Tpaktuueckas padbora Ne 9

«Peenne sxKcriepuMeHTabHBIX3a/1a4 110 TEME
«A30TcoepKaline OpraHudecKie BEIeCTBaY.
T.b.

IIpoBomNTh, HAOIOAATE U ONIMCHIBATD XUMHUICCKUT
SKCIIEPUMEHT TI0 PACIIO3HABAHHIO a30TCOAEPIKAIINX
OpraHMYeCcKuX coeanHeHui. HabmoaaTh u onmceiBaTh
CaMOCTOSITETTFHO TIPOBOIUMBIE OTIBITHI C IIOMOIIHIO POTHOTO
SI3BIKA U SI3bIKA XUMUH.

CoOumoaTh paBHiIa TEXHUKH 0€30MTACHOCTH

144-
145-
146

O0001IeHNE U CUCTEMATH3ALUA3HAHUH 10
TeMe «A30T- U cepocojepKaIiue
OpraHUYECKUEBEICCTBAY

CucreMaTH3upoBaTh U 0000IATHIIONYYCHHBIC 3HAHUS O
CTPOCHHUH, CBOMCTBAX, MOJTyYCHUH U IPUMEHEHHUH a30T- U
CepoCOePKAIINX OPTaHUIECKUX COeANHEHUH.COCTaBIATh
o0oOmmaromnye cxeMmbl. OnUCHIBATEIEHETUYECKUE CBA3U
MEKTy N3y4EHHBIMH KJIACCAMH OPTaHUYECKUX COCIHHEHUI.
[TpoBOIUTH pacueThl N0 XUMUIECKUM (OPMYIIaM BEIIECTB U
YpaBHEHUSM XMMHUUCCKHUX PEaKInit

147

KonrtponbHas padora Ne 7 o Teme «A30T- 1
cepocoepKalie OpraHndecKue BeIeCTBay

KonTtposns 3nanmii mo reme

Tema 6. Buosornueckn

aKkTHBHBIE BemecTBa (18 1)

148

OO0m1ast XxapaKTepUCTUKAYTIEBOIOB

XapaxkTepHu30BaTh COCTaB YIJIEBOJIOB M UX KIIacCH(UKAIIHUIO.
[TporuHo3mpoBaTh CBOMCTBA HEM3YUCHHBIX BEIIECTB I10
aHAJIOTUH CH3yYCHHBIMH BEILIECTBAMHU TOTO K€
TOMOJIOTHYECKOTO psijia. XapaKTepH30BaTh PYHKIMH
yTrIIeBoA0B. PacKkpbIBaTh OHOIOTHYECKYIO POJIb YTIICBOIOB.

149-
150

CrpoeHne MoHoOcaxapuaoB. JIuHEHbIE U
nuKIndeckuecTpykTypsl. JI.O. 15 T.B.

XapakTepr3oBaTh CBOHCTBA IIIOKO3bI KaK BEIIECTBA C
JBOWCTBEHHOW QyHKIMeH (anmbaerugocnupTa). OObSCHITH
ANIEKTPOHHOECTPOCHHE MOJIEKYJI TIIFOKO3BI M PUOO3BI.
CpaBHHBATh CTPOCHUE U CBOHCTBA TIIFOKO3bI H(PPYKTO3BI.
XapakTepru3oBaTh OHOJIOTMUYECKYIO POJIb N3YUYEHHBIX BEIECTB.
HUccnenoBarbcBoiicTBa n3ydaeMbIx BemecT. HaOmonars n
OIMCHIBATH XUMUYECKUE PEAKIIN CIIOMOIIBIO POTHOTO SI3bIKA
si3p1ka XuMuH. CoOuroaTh npaBuiia TEXHUKU 0€30MIaCHOCTH

151-
152

XumMuueckue
cBoiicTBa MoHOCcaxapuoB. J1.0.16 T.b.

NwmeTs npeacTaBneHe 0 BaAKHEHIINX XUMHUYECKUX CBOWCTBAX
IIOKO3BI. [IporHo3upoBaTh BO3MOKHOCTh IPOTEKAHUS
XUMHYECKUX PEAKINi HA OCHOBE 3HAHWH 00 3JIEKTPOHHOM
cTpoeHur BemecTB. OOBACHATH MPOTEKAHUE XUMUYECKUX
PeaKIMil MEXly OPraHNYECKUMHU BEILIECTBAMM, UCIIOJIB3YS
3HaHUs 00 UX MexaHu3Max. M ieHTnupoBaTh roKo3y ¢
MOMOIIBIO Ka4eCTBEHHBIX peakuuii. HabmronaTs nomnuceBaTh
XUMHUYECKHE PEAKIIUU C IIOMOLIBIO POAHOTO SI3bIKA M SA3BIKA
xumuu. CobmronaTh npaBuiia TEXHUKU 0€30MaCHOCTH.
ComnocTaBisITh XUMUYECKHE CBOMCTBA IJTFOKO3bI € 00JIaCTAMU
NIPUMEHEHUS
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154

Jucaxapuib

OOBACHATH MEXaHU3MBI 00pa30BaHUS AUCAXapuIoB. iMeTh
MIPEICTaBICHUE O BAXKHEHIITNX XUMUYCCKUX CBOMCTBAX
nucaxapuioB. OMHUCHIBATH MPOMBIIIICHHOCTIONYYCHUE
caxapo3bl U3 MPUPOJTHOTO CHIPbi. COMOCTABISTE XUMUYCCKUE
CBOMCTBaIUCaXapHIOB ¢ 00JIACTAMU MPUMCHEHUSI.
XapakTepru3oBaTh OHOJOTHIECKYIO POJIb TUCAXaPHIIOB

155

ITomucaxapunsr. JI.O 17 T.b.

CpaBHUBATh CTPOCHUE M CBOWCTBA KpaxMalia U IEJUTIOJIO3BI.
NmeTh npepcTaBIecHHEeO BAXKHEHIIIMX XUMUYECKHX CBOMCTBAX
nonrcaxapuoB. HabmonaTe U OMHUCHIBATE XUMUUECKHE
PEaKIy CIIOMOIIBIO POJTHOTO SI3bIKA U S3bIKA XUMUHU.
WnenTrduumpoBath Kpaxmai ¢ TOMOIIbIO Ka4eCTBEHHBIX
peakiuii. CoOto1aTh MPaBUIIATEXHUKH OS30TIaCHOCTH.
ConocTaBisaTh XUMUUECKHE CBOWCTBA TMOIMCAXaPUIOB C
obnacTsMu TPUMEHEHUs. XapaKTepHu30BaTh OMOIIOTUIECKYIO
POJIb TIOJIMCaXapUI0B

156

Pemenue 3ana4d u BeINIONIHEHUE
YIOPaKHEHHUH 110 TeME « Y TJIEBOIbD»

Hcnonp30BaTh alropuT™MBI IpH perieHny 3a1a4.CocTaBiaTh
YpaBHEHUS 10 3aJaHHBIM CXeMaM MPEBPALEHU.
[TpoBOAUTE pacueThl M0 XUMUYECKUM (HOpMyJIaM BEIECTB U
YPaBHEHUSAM XUMHUYECKUX peaKIui
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Kups! u macna

XapaxTepru30BaTh OCOOCHHOCTH CBOWMCTB KHPOB Ha OCHOBE HX
CTpOEHUs (KUPBIKAK CIIOKHbIE 3¢uphl. MIMeTh npencTaBiaeHue o
BAKHEHUIINX XUMUYECKUX CBOMCTBAX KUPOB. XapaKTepU30BaTh
001acTH MPUMEHEHUS KUPOB U

UX OMOJIOTHYECKYIO POITb.

158-
159

AMUHOKHCIIOTEI

XapakTepru3oBaTh aMHHOKHCIIOTHI Kak aM()OTepHbIC
OpraHMYeCcKue coeuHeHus. VIMeTh MpeCcTaBICHHE O CTPOSCHUH
HWBKHEHIIINX XUMUYECKUX CBOUCTBAX aMUHOKHUCIIOT.
XapakTepru3oBaTh PYHKIIUH, 00JACTH IPUMECHEHUS
AMHHOKHUCIIOT ¥ UX OHOJIOTHYECKYI0 posib. Habmoaath
JEMOHCTpHUPYEMbIe OMbIThI. HabmoaaTh 1 OMUCHIBATS
XUMHUECKUE PEAKIIUU ¢ TIOMOIIBIO POTHOTO A3bIKA U A3bIKA
XUMHUHU

160

Ilenrtuaer

OOBSCHITH MEXaHU3M 00Pa30BAHMUS M XapaKTep MenTHIHON
cBs13u. MImMeTh npecTaBieHue 0 CTPOSHNUN U BAXKHEUIIINX
XUMHAYECKUX CBOWCTBAX IENTH/OB

161

benku.
JI.LO. 18 T.b.

WmeTh nipeicTaBiieHHe O CTPOCHUH U BAYKHEUIITMXXUMHUECKUX
CBOMCTBaxX OEIKOB.

XapakTepru30BaTh PYHKIIUH, 00JIACTH PUMEHEHUS OCIIKOB U
WX OMOJIOTHUYECKYIO poiib. M IeHTHPUITPOBATE OEITKH C
MOMOIIBIO KaUeCTBEHHBIX peakiuii. HabmronaTs n onuceIBaTh
XMMHUYECKUE PEAKIIMHU C TTIOMOIIBIO POJTHOTO SI3bIKA U S3bIKA
xuMuu. CoOaronaTh MpaBuiIa TEXHUKMOE30MacCHOCTH.

162

CTpyKTypa HyKJIEHHOBBIXKHCIOT

XapakTepru30BaTh HyKJIEHHOBBIE KUCIOTHI KAKIIPHUPOIHBIE
nonuMepbl. OMUCBHIBATH CTPYKTYPbI HYKJIEMHOBBIX KUCIIOT.
CpaBHHBATH CTPYKTYPBI OETIKOB U HYKJIEWHOBBIX KHCIIOT.

OrmuceiBats ctpoenne/I[HK n PHK. Mmets npeacTasinenne o
BOKHEUIINX XUMUYECKUX CBOMCTBAX HYKJIEMHOBBIX KHCIOT

163

Bbuonornueckas POJIb HYKJIICUHOBBIX
KUCJIOT

OnuceiBate pynkuun JHK u PHK. PackpeiBats
OMOJIOTHYECKYIO POJIb HYKJIEMHOBBIX KHUCIIOT.
PackpbIBaTh CyTh U 3HAUEHUE T€HHON UH)XEHEPUU U
OMOTEXHOJIOTUH
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O06o0maromee TOBTOPEHHUE 110 TEMaM
«A3oTcojepKanme U ONOIOTHICCKY aKTHBHEIC
OpTraHUYECKUE BEIICCTBA»

CocraBiieHUe ypaBHEHUH 110 33JJaHHBIM CXEMaM
npeBpanieHuid. PacueTsl Mo XuMU4IecKuM QopMynam
BEIIECTB U YPAaBHEHHUSIM XUMUICCKUXPEAKITHH
CucreMaTH3UpOBaTh U 0000IIATH OTYYCHHBIC 3HAHUS O
CTPOCHHH, CBOMCTBAX, ITOJIyYSHUH U TPUMECHECHUU
a30TCOoJIEpXKANNX ¥ OMOJIOTHYECKU aKTUBHBIXOPTaHUYECKUX
BemecTB. CocTaBiATh 0000IIaromue cxeMbl. [IpoBoInuTh
pacyeThl 0 XUMUYECKUM (DOPMYJIAMBEIIECTB U YPABHCHUSM
XUMHYECKUX PEaKIUN

165

KonuTponbhas pabora Ne 8 o Teme
«A3oTcoiepKaniye u OHOJIOTHYSCKU
AKTHUBHBIC OPTraHHYCCKUEBEIICCTBAY

OcymiecTBIATh TO3HABATEIBHYIO PE(PIESKCHIO B OTHOIICHHN
COOCTBEHHBIX JOCTIKEHHUH B TIPOIIECCE PEIICHNS YIeOHBIX H
O3HAaBaTEIbLHBIX 3a4a4

Tema 7. Boicokomouieky isipHbie coequnenus (5 4)

166

ITonumepsl

OnepupoBaTh NOHATHAMH: K(MOHOMEDPY, KIIOJIUMEPY,
«COMOJUMEP», «CTPYKTYPHOE 3BEHO», «CTETIEHb
MOJIMMEPU3ALNANY, «ITIOTUMEPU3ALULY, KITOJUKOHACHCALIUI.
XapakTepHu30BaTh peaKIUUIIOINMEPU3ALUU 1
MOJIMKOHAEHCALNU KaK CIIOCOObI MOYYEeHUs
BBICOKOMOJIEKYJIIPHBIX COETMHEHUM

167

[TonumepHbIEMaTEPHUATIBI
Onactomepsl.JI.O. 19 T.B.

XapaKkTepru30BaTh CBOKMCTBA U3YUECHHBIX OJUMEPHBIX
MaTepraioB. ONMUCHIBAaTh CBOKWCTBA,CIIOCOOBI TIOTYUEHHS U
MPUMEHEHUS U3YYEHHBIX OJIMMEPHBIX MAaTEpHAJIOB.
HabnronaTh 1 OnuCHIBaTh AEMOHCTPUPYEMBIC OIIBITHI.
XapakTepHu30BaTh MOTPEOUTEILCKUE CBOWCTBA N3yUCHHBIX
BELLECTB. XapaKTEPU30BaTh CBOMCTBAN3yUECHHBIX
MOJIMMEPHBIX MaTepuanoB. OMUCHIBaTh CBOWCTBA, CIIOCOOBI
MOJTYYEHUS] HIPUMEHEHUS N3yUYCHHBIX TTOIUMEPHBIX
MatepuaioB. HabmoaaTe 1 onuceBaTh 1EMOHCTPUPYEMBIE
OTIBITHL. XapaKTepHU30BaTh MOTPEOUTENHCKIE CBOWCTBA
M3y4YCHHBIX BELIECTB
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[IpakTnueckaspadora Ne 10.
«Pacno3naBanue mactukos». T.b.

[IpoBoaNTh, HAOIFOAATE M OIMCHIBATH XUMUYECKHUN
AKCTIEPUMEHT T10 Paclio3HaBaHUIOIIACTUKOB. HabmronaTs u
OTIMCHIBATh CAMOCTOSITENIEHO MTPOBOJUMEIE OTIBITHI

169

[IpakTnueckaspadbora Ne 11.
«Pacmo3snaBanue Bonokon». T.b.

[TpoBoUTE, HAOIIOJATH M ONMCHIBATH XUMHYECKUIT
HKCIIEPUMEHT M0 pPaclo3HaBaHUIOBOIOKOH. Habmonats u
OIMUCBIBATE CAMOCTOATCIILHO IIPOBOANMBIC OIIBITHIC
MOMOILBIO POJHOTO SI3bIKA U s13bIKa XUMHU. CoOI01aTh
MpaBUIa TEXHUKN 0€30TIaCHOCTH
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Kontponbnas padora Ne 9
«HTorosast KOHTpoOJIbHAs paboTasa Kype
OPraHUYEeCKON XUMUW)

OcyIecTBIISATh MO3HABATENLHYIO Pe(ICKCHIO B OTHOIICHUH
COOCTBEHHBIX JOCTIKEHUH B MIPOIIECCE PEILICHNs] YUEOHBIX U
MMO3HABATENbHBIX 33,144

IloypouHoe niannpoBanue no xumum B 11 kiiacce

KomnnuectBo yacos: 165.

Bcero 165 vacos; B Hezeno 5 yacos.

[IpomexyTouHas aTTecTalus — OTMETKA 3a O/I.

Ne Tema ypoxka Bust
ypoka JIESTSIILHOCTH YUaIuXCs
Tema 1. Hemeranasi (50 u)
1-2 Kiraccuduxkarus mpocthix BemiecTs. Bogopon. | O6001maTs 3HaHMUS U 1€7aTh BBIBOJBI O 3aKOHOMEPHOCTSIX

HM3MCHCHHUI CBOMCTB HEMETAJIOB B nepuogax v rpynrax




BBoansrit uacTpykTax no T.b.

Ilepuonuueckoii cuctemol. I[IporaHo3upoBarh CBONCTBA
BOJIOPOJA U €ro COeAMHEHUI Ha OCHOBE 3HAHUH O
Ilepuonnueckom 3akoHe. XapaKTepru30BaTh HAXOXKICHHUE B
MIPUPOJIC, CBONCTBA, OMOJIOTHYECKYIO POJIb U 00JIACTH
MIPUMEHEHUs Boiopoaa. HabmronaTe U OMUCHIBATH
JIEMOHCTPUPYEMBIC OTIBITHI

[Ipaktuueckas padota Ne 1 «[lomydyenune
Bogopona» T.b.

ITpoBOaUTH, HAOIIOAATH M OMUCHIBATH XUMHUYCCKHH
9KCIIEPUMEHT 110 TIOJIyYEeHHUI0 Boopoa. Habmoaats u
OIMHCHIBATH CAMOCTOSATEIBHO MPOBOIUMBIE OTIBITHI C TIOMOIIBIO
POIHOTO SI3BIKA ¥ sA3bIKa XUMUHU. COOJII0IaTh IIPaBHiIa TEXHUKH
Oe3omacHoCTH

T"amorensl

XapakTepru30oBaTh 00IIHEe CBOMCTBA TajloreHOB. OOBSICHSTH
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUSL.
O0600mate 3HaHUS U JeNaTh BBIBOJABI O 3aKOHOMEPHOCTSIX
HW3MEHEHUH CBOMCTB rajgoreHoB. [Iporno3upoBaThk CBOIMCTBA
HCU3YYCHHBIX 2JICMCHTOB U UX COCI[I/IHGHI/Iﬁ Ha OCHOBE 3HAHUM
o [lepuogmaeckom 3axone. OOBACHATH B3aUMOCBI3H MEXKIY
HaX0XJICHUEM B IPUPOJIE, CBOMCTBAMH, OMOIOTHIECKOM
POJIBIO M 00JIACTSIMU IPUMEHEHHS U3yYaeMbIX BELECTB

5-6

Xiop

OOBACHATH 3aBUCUMOCTH CBOWCTB XJIOpPA OT €r0 CTPOSHHSL.
OOBSCHATH B3aUMOCBSI3U MEX/y HAX0XKJICHUEM B IIPUPOJIE,
CBOMCTBaMH, OMOIOTHIECKOHN POIIBIO U 00IACTAMU
IIPUMEHEHUS XJIOpa. XapaKTEPU30BaTh IPOMBIIIJIEHHBIE U
nabopaTopHbie criocoObI orydeHus xiopa. Mccnenosars
CBOICTBa M3ydaeMBbIX BelecTB. HaOmronate
JACMOHCTPUPYEMBIC U CaAMOCTOATCIIBHO IPOBOANMBIC OIIBITHI.
Habmronate xuMuUeckne peaky U OMHUCHIBAThH UX C
MIOMOIIIBIO PYCCKOTO SI3bIKa U s3bIKa XUMUHU. CoOII0/1aTh
NpaBuia TEXHUKH 0€30MIaCHOCTH

7-8

KI/ICJ'IOpOI[HBIe COCAMHCHUA XJIOpa

XapakTepru30BaTh CBOMCTBA KHCIOPOIHBIX COSTUHEHUH XJI0pa.
ConocTaBisITh XUMUYECKHE CBOMCTBA KUCIOPOIHBIX
COEIMHEHHI XJIopa ¢ obnacTsiMu mpuMeHeHus. Mccienoarp
CBOICTBA M3ydaeMbIxX BellecTB. Habmronars
JIEMOHCTPHUPYEMBIE U CAMOCTOSTEIHHO TIPOBOMMBIE OITBITHI.
Ha0uro1aTh XMMUYECKHE PeaKIIMU U OMUCHIBATDH X C
MTOMOIIBIO POTHOTO SI3bIKA U s13bIKa XuMun. CoOII01aTh
MpaBHJIa TEXHUKN 0€30MaCHOCTH

Xnoposogopoa. ConsHas kucnora. JI1.O. 1.

T.b.

OOBSCHATH 3aBUCUMOCTB CBOMCTB BEILIECTB OT UX COCTaBa
ctpoenust. [Iporao3npoBats CBOWCTBA COEAMHEHNH HA OCHOBE
3HaHuil 0 [lepuonyeckom 3akoHe. XapakTEepU30BaTh
CBOICTBa XJIOPOBOJOPOJIA U CONITHOM KHCIOTHL. CONOCTaBISATh
XUMHYECKHE CBOWCTBA XJIOPOBOAOPOJA U COJISTHOW KHCIIOTHI €
o0jacTaMu mpUMEHEHHs. XapaKTepru30BaTh MPOMBIIIICHHbIE U
nabopaTopHbIe CIIOCOOBI MOTYUYEHHUS COJITHON KUCIOTHI.
I/IneHTI/I(bI/IuI/IpOBaTL raJIOr€HuI-MOHbI C ITIOMOILILIO
KayecTBEHHBIX peakiuii. Habmonars U onuceBaTh
CaMOCTOATCIIbHO IIPOBOAVMBIC OITBITEHI. COGJIIOJ];aTL mpaBujia
TEXHUKHU 0€30MacHOCTH

10

[Ipaxtraeckas padora Ne 2 «IlomyueHue

XJIOPOBOJOPOAA U CONSIHOM KUCTOTB» T.B.

IIpoBoNTh, HAOIOAATE U OTIMCHIBATH XUMUICCKUH
9KCIIEPUMEHT TI0 TIOJYYESHHIO XJIOPOBOIOPO/Ia U COISTHOM
KuCIoThl. HaOmoaaTh v OMMCHIBaTh CAMOCTOSITEITHHO




MIPOBOJIUMEBIE OTIBITHI C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3BIKA
xumud. CoOIro1aTh MpaBmiIa TEXHUKHA O€30ITaCHOCTH

11

®dTop, 6pom, noa u ux coequHeHus. J1.O. 2
T.b.

O06001maTh 3HAHUA U JCNIaTh BEIBOABI O 3aKOHOMEPHOCTSIX
HW3MEHEHUI CBOMCTB rajioreHoB. IIporuo3npoBars CBONCTBA
COoeIMHEeHU Ha ocHOBe 3HaHuM o [lepuoauueckoM 3aKoHe.
OOBSACHATH 3aBUCUMOCTBH CBOWCTB BEIIECTB OT UX COCTaBa U
CTpoeHHMsI. XapaKTepu30BaTh CBOKCTBA (hropa, Opoma, Homa u
ux coenuaeHnii. COmoCTaBIATh XUMHUICCKHE CBOMCTBA GTOpa,
OpoMa, fiof1a ¥ X COeTMHECHUH ¢ 00JaCTIMHU TIPUMECHEHUS

12-13

Pewienure 3a1a4 ¥ BBINONHEHUE YIPAKHEHUN
o TeMe «[ aJmoreHn»

Pemenne pacueTHBIX 33129 10 XUMHYECKAM (HOpMyIIaM H
ypaBHeHUSIM. COCTaBIISITh YpaBHEHUS PEaKlUid, C TOMOIIIbIO
KOTOPBIX MOXHO OCYIIIECTBUTH LIETTOYKH MTPEBPAIICHUI
BemiecTB. OCyIIECTBIATh PACU€Thl 0 XUMHUYECKUM
ypaBHEHUAM. VICIIOTb30BaTh ATOPUTMEI TIPH PEIICHUH 3a/1a4.

14

XalbKOreHbl

XapakTepu30oBaTh O0IIHE CBOWCTBA XaIbKOTeHOB, OOBICHATh
3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOECHUS.
O0600mmaTe 3HaHUS U JeNaTh BBIBOABI O 3aKOHOMEPHOCTSIX
U3MEHEHUM CBOMCTB XalbKOT€HOB. IIporao3upoBars cBOMCTBA
HEU3YYEHHBIX 2JIEMEHTOB U HX COCANHEHUI Ha OCHOBE 3HAHUH
o [leproanyeckom 3aKoHe.

15

O30H — ammoTporHas MOTUGUKAINS
KHCIIOpoa

XapakTepru3oBaTh 030H KaK ajlIOTPOIHYIO MOAU(DUKAIIHIO
kuciopona. CornocTapisiTh pOJib 030HA B BEPXHUX M HIDKHUX
cnosix armocdepnl. OOBACHATH 3aBUCHMOCTh CBOHCTB 030HA OT
ero crpoeHusa. CpaBHUBAaTh CBOMCTBA 030HA U KUCJIOPOJIA.
OOBSCHATH B3aUMOCBSI3U MEX/y HAXOKJICHUEM B IIPUPOJIE,
CBOWCTBaMHU, OUOJIOTMIECKON POJIBIO U 00IaCTAMU
[IPUMEHEHUA 030HA

16

[Tepoxcun Bonopoaa u ero npousBoansie. JI.O.
3T.B.

XapakTepu3oBaTh BOJY M MEPOKCH]] BOJAOPOIA KaK
BOJIOPOIHBIC COeIMHEHUS KUCIopoaa. CpaBHUBATh CBOMCTBA
BOJIBI M IIEPOKCHIA BOJOPOa. XapaKTepU30BaTh IEPOKCH]T
BOJZIOPOJIa KaK OKHUCIUTENh K BOCCTAHOBUTEINb. COMOCTABIISATh
XUMHUYECKHE CBOWCTBA MIEPOKCHIA BOJIOPOJIA C 00JIACTIMH
npuMeHeHus1. HabnmonaTh U OMUCHIBATh CAMOCTOSTEIBHO
MIPOBOAMMEIE OBITEL. COOMIOAATH MTPaBHiIa TEXHUKHU
Oe3omacHOCTH

17

Cepa

OOBSACHATH NEKTPOHHOE CTPOCHHUE MOJIEKYJT M3yUEHHBIX
BemecTB. OOBICHATH 3aBICHMOCTh CBOHCTB CEPHI OT €¢
cTtpoenusa. MeTs npencTapieHue 0 BAXKHEUIUX XUMUYECKUX
cBoOicTBax cephl. OOBACHATH B3aUMOCBA3H MEXIY
HaX0XJICHUEM B IPUPOJIE, CBOMCTBAMH, OMOIOTHIECKOMH
POJIBIO M O0JIACTSIMU PUMEHEHUS CEPhI. XapaKTepU30BaTh
MIPOMBIIIUICHHBIE U JTA0OPATOPHEIE CTIOCOOBI TTOJTYICHUS CEPHI.
Hab6mtonaTh 1 onMChIBaTH AEMOHCTPUPYEMBIE OITBITHI

18-19

CepoBogopoa. Cynbdusl. CepHHCTHIH ra3

OOBSICHITH 3aBUCUMOCTE CBOICTB BEIIIECTB OT UX COCTaBa U
ctpoenust. [Iporao3upoBathk CBOWMCTBA COSAMHEHUN Ha OCHOBE
3HaHui o [lepuomnyaeckom 3akoHe. OOBSICHITH B3aUMOCBS3H
MEXy HAXOXKJACHUEM B TIPUPOJIC, CBOMCTBAMH,
OMOJIOTHMYECKOM POIBIO M 0OJIACTIMY MTPUMEHEHUS U3y4aeMbIX
BEIIIECTB. XapaKTEePU30BaTh CIIOCOOBI MOTYICHHSI i CBOHCTBA
M3y4aeMbIX BemiecTB. Ha0nronaTe M OMUChIBaTh




JEMOHCTPUPYEMBIC OBITHI

20-21

Cepnblii anruapua u cepHas kucnota. JI1.O. 4
T.b.

OOBSACHATH IMEKTPOHHOE CTPOCHHUE MOJICKYJT N3yUSHHBIX
BemiecTB. VIMeTh mpecTaBiIeHne 0 BAKHEHIIINX XUMHIECKUX
CBOMCTBAxX CEpPHOTO aHTUIIPUIA U CEPHOU KUCIOTHIL.
CoIoCcTaBIATh XUMHIECKHE CBOMCTBA CEPHOM KHUCIIOTHI C
oOnactsaMu nmpuMeHeHwus. VccnenoBark CBOMCTBA N3ydaeMBbIX
BemecTB. aeHTuduupoBaTh CynbQUTHI U CYIb(haThI C
TTOMOIIIBIO KaYECTBEHHBIX peakiuii. HabmomaTs
JIEMOHCTPUPYEMBIC U CAMOCTOSTEIHHO MPOBOIUMBIE OIBITHI.
HabmoaTe XuMudeckne peakiuy U OMUCHIBATh MX C
TTOMOIIIBIO POTHOTO SI3BIKA U sI3bIKa XUMHUH. COOII01aTh
IIpaBMJIa TEXHUKN 0€30MIaCHOCTH

22-23

Pemienue 3a1a4 v BHIMONTHEHNUE YIIPAXKHEHUN
o TeMaM «I aJloreHbl» U «XaIbKOT€HbI»

CocTaBnATh ypaBHEHMS PEAKIIHI, C TOMOIIBIO0 KOTOPBIX
MO>KHO OCYILIECTBUTD LIENIOYKHU MPEBpAILEHUI BEIIECTB.
OcCy1ecTBIATh pacyeThl N0 XMMUIECKUM YPAaBHEHHUSIM.

Vcnonp30BaTh anropuTMBbl IpU PEILICHUH 334a4.

24

OneMeHThI OATPYIIBI a30Ta

XapakTepru30BaTh OOIIHE CBOWCTBA 3JIEMEHTOB IO PYITITHI
azora. OOBICHATE 3aBUCHMOCTE CBOMCTB BEIIECTB OT UX
cocrtaBa u crpoeHusi. O000IIaTh 3HAHUS U JIENIaTh BBIBOABI O
3aKOHOMEPHOCTAX NU3MEHEHHUI CBOMCTB U3y4YaeMbIX BEIIECTB.

25-26

Azor

OOBACHATH 3aBUCUMOCTH CBOWCTB 230Ta OT €r0 CTPOCHUSI.
HmeTs nipeacTaBiieHre O BAXKHENIINX XUMUYECKUX CBOMCTBAaX
azora. ConocTaBsATh XUMHUCCKHE CBOMCTBA a30Ta C
obnactamu npuMeHeHUsI. OOBSICHATD B3aUMOCBSI3U MEXKTY
HAXOXKJICHUEM B IIPUPOJIC, CBOMCTBAMH, OHMOJIOT HUECKOM
POJIBIO U O0JIACTSIMU PUMEHEHHUS a30Ta. XapaKTeprU30BaTh
MIPOMBILIICHHBIC U JJAOOPATOPHBIC CIIOCOOBI MOTYUYEHHUS a30Ta

27-28

Ammuak u conu ammonus. JI1.O. 5,6. T.b.

XapakTepu3oBaTh aMMUAK KaK BOCCTaHOBUTENb. IMeTh
MPEJCTABIICHUE O BAXKHEHIINX XUMUYECKUX CBOMCTBAX
aMMHaKa " cojerl aMMoHusa. COMOCTaBIISITE XUMHUYECKHE
CBOIiCTBa aMMHAaKa U COJIEM aMMOHHUS ¢ 00JIaCTIMH
pUMEHEHUs. XapaKTepU30BaTh MPOMBIIIICHHBIE CITIOCOOBI
noixy4yeHus: ammuaka. McceiaenoBatb CBOMCTBA N3Y4aeMbIX
BemecTB. HaOmomaTh 1EMOHCTpUPYEMBIE U CAMOCTOSTEIEHO
MPOBOIMMBIE ONBITHL. Halro1aTh XUMUYECKUE PEaKIUK U
ONMCBHIBATh UX C MMOMOLIBIO POAHOTO S3bIKA U A3bIKA XUMUH.
Cobmo1aTh MpaBUIIa TEXHUKU 0€3011aCHOCTH

29

[Ipaktuueckas padota Ne 3 «[lomydyenune
aMMHaka 1 u3ydeHue ero cBoiucts». T.b.

HpOBO,Z[I/ITL, Ha6J'IIO}:[aTI> M OIMCHIBATH XUMHUYCCKUN
OKCIICPHUMCEHT 110 IIOJIYYCHUIO aMMHUaKa U U3YUCHHIO €TI0
CBOIICTB. Ha6J’IIOI[aTI> X1 OIIUCBIBATH CaMOCTOATECIbHO
IIPOBOJAUMBIC OIIBITHI

30

Oxcunasl a3oTa

OOBACHATH 3aBUCUMOCTH CBOMCTB OKCHJIOB a30Ta OT HX
cocraBa u crpoeHusi. O0001IaTh 3HAHUS U JIENIaTh BBIBOJBI O
3aKOHOMEPHOCTAX U3MEHEHHUM CBONCTB U3y4yaeMbIX BEIIECTB.
HNmets npeacTaBieHye 0 BaXHEHIINX XUMUUYECKUX CBOMCTBAX
OKCHJIOB a30Ta, a30TUCTON KUCJIOTHl U HUTPUTOB.
XapakTepru30BaTh HUTPUTHI KAK OKUCIUTEIU U
BoccTaHOBUTEIH. COIOCTaBIATh XUMHYECKHE CBOMCTBA
OKCHIIOB a30Ta ¢ obyacTsaMu npuMeHeHus. Habmonats u




OIMUCBHIBATL ACMOHCTPUPYCMBIC OIIBIT

31-32

A30THAast KUCIIOTa U €€ COJIN

XapakTepu30oBaTh OTHOLICHUE A30THON KUCIOTHI K METalJIaM,
O0OBSCHSITH 3aBUCHUMOCTH TIPOTYKTa BOCCTAHOBJICHHSI a30THOM
KHUCJIOTHI OT aKTUBHOCTH METAJlJIa ¥ KOHIIEHTPAIIUU KUCIOTHI.
ComnocTaBisaTh XUMUYECKHE CBOMCTBA a30THON KHMCIIOTHI C
o0JacTIMu IpUMEHEHYsI. XapaKTepU30BaTh CIIOCOOBI
IIOJTyYEHUS a30THOM KHUCIOThI. HaOmo1aTh v ONuchIBaTh
JIEMOHCTPUPYEMBIC OTIBITHI

33

docdop

XapakTepu3oBaTh aJUIOTPOINHBIC Moaudukaru dhocdopa.
CpaBHEBaTh OembIif 1 KpacHbIH Gochop. MmeTh
MPECTAaBICHUE O BOKHEHIINX (PU3NISCKUX U XUMHUSCKHX
cBoricTBax gocdopa. ConocTapIATs XUMHIECKHE CBOMCTBA
dhocdopa ¢ obnacTaMu npuMeHeHMsI. XapaKTepU30BaTh
cnocoObI moyueHus ¢pochopa. Habmroaate u onmceBaTh
JEMOHCTPUPYEMBIC OIIBITHI.

34-35

docdopuslii anruapun u hochopHsie
kucnotsl. J1.O. 7. T.b.

WmeTh npeacTaBiaeHue 0 BAKHEHIINX QU3HUECKUX U
XUMHYECKHX CBOMCTBaxX (ochopHOTO aHTHAPUIA U
dhocdopubix kucaor. ComocTaBisATh XUMUYECKHE CBOMCTBA
(hocOpHBIX KHCTIOT C 0OMACTSIMH TPUMEHEHUSI.
WnentudunrpoBats docdar-mOHBI ¢ TOMOIIBIO
KaueCTBEHHBIX peaklnil. FccienoBaTs CBONCTBA U3y4aeMBbIX
BemecTB. HabmoaTh 1EMOHCTpUPYEMBIE U CAMOCTOATENHHO
NPOBOAMMBIE OIBITEL. HaOmoaaTh XuMudecKie peakiiui 1
OIIHCHIBATh UX C TOMOIIIBIO POTHOTO SI3bIKA U SI3BIKA XMMHH.
CoOumroaTh MpaBUIIa TEXHUKK 0€30MaCHOCTH

36-37

Pemenwe 3a1a4 v BBITTONTHEHVE YIIPAKHEHUN
10 TeMe «DJIEMEHTHI MO PYIITEI a30Ta

CocTaBniaTh YpaBHCHUA peaKHHfI, C IMOMOIIIBIKO KOTOPBIX
MOXHO OCYIICCTBUTD LICIIOYKHU HpeBpameHHﬁ BCHICCTB.

38

Yriepoa. AjioTponus yriaeposa.

OOBACHATH 3aBUCUMOCTB CBOWCTB YTIIEpPOJia OT €T0 CTPOESHHSL.
XapakTepu30BaTh U CPABHUBATH AJJIOTPOITHBIC MOTU(DUKAITUN
yriaepona. IMeTh npeacTaBieHUe 0 BaKHEHIIINX (PU3UISCKUX
Y XMMHAYECKUX CBOWMCTBAX yrieponaa, kapoumaos. ComocTaBisiTh
XUMHUYECKHE CBOICTBA yriepo/ia 1 KapOHuI0B ¢ 00JIacTIMU
npuMeHeHus. HaOnronate v ONHCHIBaTh IEMOHCTPHPYEMEIE
OTIBITHI

39-40

Coenunenus yriepoxa. JI.O. 8. T.b.

HmeThb nipejicTaBIeHUE O BAXKHEHIINX HU3HICCKUX U
XUMHYECKHUX CBOWCTBAX coeMuHEeHUH yrieposa. CpaBHUBATH
CTPOEHHE U CBOMCTBA YIIIEKUCIOTO M yTapHOTO Ta30B.
ComocTaByIsITh XUMHUUECKHE CBOUCTBA COCAMHEHHI YIIIepo/ia ¢
obnactsimu npuMeHeHust. Unentuduimposars kapOOHAT-HOHB
C MOMOIIIBIO0 KAYeCTBEHHBIX peakiuii. MccienoBars CBOHCTBA
M3ydaeMbIX BelecTB. HabmoaaTh 1eMOHCTPUPYEMbBIC U
CaMOCTOSITEILHO IPOBOIUMBIE ONbIThH. Habmonats
XUMHYECKUE PEAKIIMU U OTMUCHIBATH UX C TIOMOIIBIO POJHOTO
SA3bIKA U SI3bIKA XUMHU. COGHIOII&TI) HpaBI/IHa TECXHUKHU
0e30MmacHOCTH.

41

[Ipaxtrueckas padora Ne 4 «Ilonyuenune
yriekucioro razay. T.b.

IIpoBomNTh, HAOIOAATE U OTIMCHIBATD XUMUICCKUH

AKCIIEPUMEHT 10 TIOJTYYCHHIO YTICKUCIIOTO raza. Habmronate u
OMUCHIBATH CAMOCTOSITENILHO IPOBOAUMBIE OMBITHI C IIOMOIIBIO
POIHOTO s3bIKA U sI3bIKa XUMHH. COOII0AATh MPaBIiIa TEXHUKH




0€30I1aCHOCTH.

42

Kpemuuii

OOBSACHATH 3aBUCUMOCTH CBOWCTB KPEMHHS OT €TI0 CTPOCHUSL.
HmeTh npeacTaBiacHUE O BAKHEHININX (QU3MUECKUX U
XUMHUYECKUX CBOHCTBaX KpeMHHs. COMOCTABISITh XUMUYCCKUE
CBOMCTBa KpeMHHUS ¢ 00acTsIMu npuMeHeHns1. HabmronaTs u
OTIHCHIBATh IEMOHCTPUPYEMBIE OTIBITHI

43

Coenunenus kpemuus. JI.O. 9. T.b.

CoIoCTaBIATh XUMHUYECKHE CBONCTBA COCTMHECHUN KPEMHUS C
oOnactsaMu nmpuMeHeHus. VccnenoBark CBOMCTBA N3ydaeMBbIX
BelecTB. HabmroaaTh ¥ OIUCHIBATh CAMOCTOSTEIBHO
MIPOBOIMMEIE OTIBITEL. HaOmonaTh XUMUIECKHE pEeaKITu |
OIHCHIBATh UX C MTOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH.
CoOmo1aTh MpaBuIia TEXHUKU 0€30MTaCHOCTH.

44-45

Pewienue 3a1a4 ¥ BBINOJIHEHHUE YIIPAKHEHUN
o TeMe «DJIEeMEHTHI MOATPYIIBI YIIIepoia»

CocTaBniaTh YpaBHCHUA peaKum?I, C MOMOIIIBIO KOTOPBIX
MOXHO OCYIICCTBUTD LICIIOYKHU HpeBpameHHﬁ BCHICCTB.

46

bop

OOBSCHATH 32aBUCHMOCTB CBOMCTB O0pa M €ro COeJUHEHHA OT
ero crpoeHus. VIMeTh NpeacTaBieHue 0 BAXKHEUITUX
XUMHYECKHUX CBOWCTBaxX O0pa U ero COeMHEHHIA.
CormocTaBisITh XUMHUUECKHE CBOWCTBA OOpa M ero COeNMHEHUH
¢ 00JacTsIMU IPUMEHEHUS

47

[paktuueckas padora Ne 5 «Brimonnenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME
«Hemetamnem»» T.Bb.

[IpoBoauTh, HAOIIOAATH U OITUCHIBATH XUMUYCCKHIA
SKCIIEPUMEHT 10 UICHTU(UKAIINN BEIIECTB C MTOMOIIBIO
KaueCTBCHHBIX peakimid. Ha0mronaTs U OMUCHIBATh
CaMOCTOATENIBHO MMPOBOJUMBIE OTIBITHI.

48-49

0000611aroIIee MOBTOPSHHE 110 TEME
«HeMmertaib»

CoCTaBIIATh CPaBHUTENIbHBIC U 00OOIIAIOIINE CXEMBI.
ITpoBOAUTH pacUEThl IO XUMHUYECKHM POpMYIIaM U
ypaBHEHUAM peakimid. OCyIeCTBIATh T03HABATEIBHYIO
pedIIeKCHIO B OTHOIIICHUH COOCTBEHHBIX JOCTHKCHUHN B
MIPOIECCE PEIICHHUS YUeOHBIX M MTO3HABATEIbHBIX 3a/1a4

50

Kontponbnas padota Ne 1 o Teme
«Hemeraiasn

OcyH_IeCTBJ'ISITI) IMO3HABATCJIbHYTO pe(l)nelccmo B OTHOIICHNHA
COOCTBEHHBIX ,Z[OCTI/I)KGHI/Iﬁ B IIpOLECCC pCUHICHUA y‘l66HI>IX nu
IIO3HABATCJIbHBIX 3aJa4

Tema 2. M

eTajbl (42 4)

51-52

CBoiicTBa 1 METOBI TIOTYICHUS METAJIOB

OOBACHATE 3aBUCHMOCTh CBOMCTB METAILJIOB OT UX CTPOCHMUHL.
XapaKTCpI/IBOBaTL 06]1[1/16 XHMHYECKHE CBOMCTBA METAJLJIOB KaK
BOCCTAHOBHTEJICH HAa OCHOBE CTPOCHUA UX aTOMOB U
MOJIOKCHUSA B DJICKTPOXUMHUYCCKOM pAdY HaHp}I)KGHI/Iﬁ
METAJIJIOB.

53

CruiaBbl

Nwmets npeacraBneHne o HanboIee U3BECTHBIX CIUIABAX.
XapakTepru3oBaTh 0COOEHHOCTH CIUIaBOB. HaOmronate u
OIMUCBIBATE AECMOHCTPUPYEMBIC KOJUICKIUHU

54

OO6mrast XapaKTEePUCTHKA IIETOYHBIX METaJIOB.
J1.O. 10. T.b.

XapakTepru30BaTh 00IIHE CBOWCTBA MIEITOYHBIX METAJLIOB.
OOBSACHATH 3aBUCUMOCTB CBOMCTB ILIEJIOYHBIX METAJUIOB OT
cTpoenus. O6001aTh 3HaHUS U AETaTh BHIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUH CBONCTB LIEJIOYHBIX METAJIIOB.
[IporHo3upoBath CBOMCTBA HEM3YUEHHBIX 3JIEMEHTOB U UX
coenuHeHNH. MneHTnUInpoBaTh MeNI0YHbIe METaLIBI IO
LBETY IJIaMeHH uX coieil. Habmonats qeMoHCTpUpyeMble U




CaMOCTOSITEILHO IPOBOIUMBIE ONbIThH. Habmonats
XUMUYECKHE PEAKIIUU U OMUCHIBATh UX C MMOMOILBIO POJTHOTO
S3bIKA U SI3BIKA XUMUH.

55

Harpwuit u kanwmii. J1.O. 11. T.b.

OOBSACHATH 3aBUCUMOCTH CBOWCTB HATPHS M KaJIUs OT UX
crpoeHus. CpaBHMBATh CBOWCTBA HATPHs M Kanus. MIMeTh
MPEJICTABJICHUE O BAKHEHIITNX XMMUYCCKUX CBOMCTBAX HATPHUS
u kanusa. OObSICHATH B3aUMOCBSI3U MEKIY HaXOXK/JICHUEM B
TIPUPOIE, CBOMCTBAMH, OHOJIOTHUECKON POJIBIO U 00IaCTSIMH.
XapakTepu30BaTh MPOMBIIUICHHEIC U JIA0OPATOPHBIE CITOCOOBI
MIOJTyYCHUS HATPUSI. TPUMEHEHUS HATPUS U KaJTUs.

56

Coemunenus Hatpus u kanmms. JI.O. 12. T.b.

HNmets npeAcTaBieHe 0 BAKHEHIIINX XUMUUYECKIUX CBOHCTBAX
COEIMHEHUM HAaTpUs U Kanusl. XapaKTepUu30BaTh COAY U €KUM
HATp KaK BakHeHme coequaeHus Hatpusi. OOBICHSTH
B3aUMOCBSI3H MEXK]Ty HAXOXICHUEM B MIPUPOJE, CBOUCTBAMU,
OMOJIOTMUECKOM POJIbIO COSAMHECHUIN HATPUSI U KaJIHsl.

57

OO0mas XxapakTepUCTHKA SJIEMEHTOB TIIaBHON

noarpynmnsl Il rpynns. JI.O. 13. T.b.

XapakTepu3oBaTh 00IIUE CBONCTBA 3JICMEHTOB IJIaBHOMN
noarpynmsl I rpymnmer. OOBACHATS 3aBUCHIMOCTH CBOWCTB
3JIEMEHTOB IJ1aBHOM noArpymnnsl Il rpynmnel 0T cTpoeHus.
O0600mmate 3HaHUS U JeNaTh BBIBOJABI O 3aKOHOMEPHOCTSIX
HW3MEHEHUI CBOMCTB 3JIEMEHTOB IrIaBHOM noarpynmnst 11
rpynmnsl. [IporHo3upoBaTh CBOMCTBA HEM3YUEHHBIX 3JIEMEHTOB
1 UX COCIUHEHUI Ha OCHOBE 3HaHui o I[lepuoanueckom
3akoHe. OOBSICHATH B3aMOCBSI3H MEXKTy HAXOXKICHHUEM B
MIPUPOJIe, CBOWCTBAMH, OMOJIOTHYECKON POIIBIO M 0OJIACTSIMH
MIPUMEHEHUS U3y4aeMbIX BemecTB. aenTuduuuposars
IIeJTI0YHO3eMETbHBIE METAJUIBI 110 IIBETY IJIAMEHH UX
COEIMHEHUM.

58

Maruwuii u ero coenuaenus. JI1.O. 14. T.b.

OOBACHATE 3aBUCHMOCTE CBOMCTB MarHus OT €r0 CTPOCHU.
HNmertn OpeaACTABJIICHUC O BaXKHEHIITHNX (I)I/I3I/I‘IQCKI/IX nu
XHMUYECKHUX CBoMcTBax Maruus. ComoCTaBIsATh XUMUYSCKUE
CBOMCTBA MarHus ¢ 00JaCTAMH MIPUMCHCHHUH.

59

[Ipaktnueckas padora Ne 6 «Ilomydenune
TOPBKOH COJIU (CEMUBOIHOTO Cyib(daTa
maraus)» T.b.

[IpoBoauTh, HAOMFOAATH U OMTUCHIBATH XUMHUYECKHHA
3KCHepI/IMeHT 110 I/I)j[eHTI/I(bI/IKa]_II/II/I BCIICCTB C ITIOMOIIIBIO
KaueCTBEHHBIX peakinii. HabmoaaTs n onuckeiBaTh
CaAMOCTOATCIIBHO HpOBO):[I/IMBIe OIIBITHI C ITIOMOILIBIO pOI[HOFO
SA3bIKA U SI3bIKA XUMHU. }IeﬂaTb BBIBO/JIBI I10 peSYJ]LTaTaM
IIPOBEJICHHBIX XUMHUYECKUX OTBITOB. COOIIOIaTh ITpaBmiia
TEXHHUKHU 0€30IMaCHOCTH

60-61

Kansuuii u ero coenuuenns kanpnus. J1.O. 15.
T.b.

OOBSCHATH 3aBUCUMOCTb CBOWMCTB KaJIbIIHS OT €r0 CTPOCHUSL.
ComnocTaBisaTh XUMUYECKHE CBOMCTBA KAIBLHS C 00JaCTIMU
npuMeHeHus. McenenoBaTh CBORCTBA M3y4aeMbIX BEIIIECTB.
HaGumroaTh 1eMOHCTpUpPYEMBIE U CAMOCTOSTEIBHO
MIPOBOAMMBIC ONBIThL. Ha0roaaTh XMMUYECKUE PEaKIuK U
OIKCHIBATh UX C MOMOIIBIO POTHOTO S3bIKA U SI3bIKA XUMHH.
Co0Ouro1aTh MpaBuIia TEXHUKH 0€3011aCHOCTH

62

XKecTkocTb BOJIBI M CIIOCOOBI €€ yCTpaHCHHS.
J1.O. 16. T.b.

XapaKTepI/I?;OBaTI) BUBI )KECTKOCTHU BOJBI. XapaKTepI/I?,OBaTb
CMOCOOBI YCTPAHEHUS KECTKOCTH BOIbI. Habmronath u
OIHCHIBATH CAMOCTOATEIRHO MPOBOIUMEIE OMBITEL. HabromnaTs
XUMUYCCKUE PEaKIIMU U OTMUCHIBATH UX C TIOMOIIIBIO POJTHOTO
SI3bIKA M A3bIKa XUMUHU. COOJII0IaTh ITPaBHIa TEXHUKH
0e30MacHOCTH.




63-64

AJIOMHHHIA —XUMHYECKUH 3JIEMEHT U TIPOCTOE
Bemectso. JI.O.17. T.b.

OOBSICHATH 3aBUCUMOCTb CBOWCTB JIIOMHHHUS OT €I'0 CTPOCHUSI.
Nmets npeacTaBneHune 0 BAXKHEHIINX (PU3HUECKUX U
XUMHYECKUX CBOMCTBaX amroMuHus. COOCTaBIsATh
XUMHYECKUE CBOWCTBA AIFOMUHUS C 00JIACTSIMH TPUMEHEHUSL.
HccnenoBath cBoicTBa M3ydaeMbIX BeliecTB. Habmronath
JEMOHCTPHPYEMBIE U CAMOCTOSITEIIEHO MPOBOJIMMBIE OIBITHI.
HaGuroiaTh XUMU4eCKHE PeaKIMU U OMUCHIBATh UX C
TTOMOIIBIO POAHOTO SI3BIKA | sI3bIKa XuMuH. COOIOIaTh
MpaBUJia TEXHUKU 0€30MaCHOCTH

65

Coenqunenuns aqromunud. J1.0.18. T.b.

HmeTh nipeacTaBiieHre O BAXKHEHIITMX XMMUYECKUX CBOMCTBAaX
coenuHeHUH amfOMIHAA. OOBICHATH B3AUMOCBSI3H MEXIY
HaX0XJICHUEM B IPUPOJIC, CBOMCTBAMH, OMOJIOTUIECKOM
pOJIBbIO coemuHeHNH amfoMUHUA. COTIOCTAaBIIATh XUMUICCKHE
CBOWCTBA COCTUHCHMIA AJTFOMHHUS C 00JIACTIMU PUMCHCHUSI.
HccnenoBats cBoiicTBa n3y4aeMbix BemecTB. Habmromats u
OITHCHIBATh CAMOCTOSTENFHO TPOBOIUMBIE OMBITHL. HaOmronats
XUMHUYCCKHUE PCAKINU U OMMMCHIBATH UX C IIOMOIIBIO POJHOT'O
sI3bIKA U s3bIKa XUMUHU. COONIOIaTh TIpaBUiIa TEXHUKH
Oe30ImacHOCTH

66

[IpakTidaeckas padora Ne 7 «llomyduenne
AIIOMOKAaJIUEBBIX KBacoB» T.b.

[IpoBoauTh, HaOMIOOATE M OMKCHIBATH XUMHYECKUN
OKCIICPUMEHT 110 I/II[GHTI/I(l)I/IKa]_[I/II/I BCUICCTB C TIOMOIIIBIO
KaueCTBEHHBIX peakiuii. HabmogaTs n onuceiBaTh
CaMOCTOSITEIBHO MPOBOIUMBIE OIBITHI C IOMOLIBIO POAHOTO
SA3bIKa U A3bIKa XUMHUU. I[CJ]EITL BBIBOJEI I10 pE3yJibTaTaM
MIPOBEICHHBIX XUMUUECKUX ONbITOB. CoOMoaaTh npasuiia
TEXHUKHU 0€30MaCHOCTH

67

Omnoso u ceurelr. JI1.O. 19. T.b.

OOBACHATH 3aBUCUMOCTH CBOWCTB OJIOBA U CBUHIIA OT UX
ctpoenus. CpaBHHBATh CBOMCTBA 0JI0Ba U CBHHIIA. VIMeTh
NPEACTAaBICHUE O BAKHEHIINX XMMUUYECKUX CBOMCTBAX 0JI0BA
u cBuHIa. OOBSICHATH B3aUMOCBSI3U MEXKy HaXOXK/IEHHEM B
MIPUPOJIE, CBOWCTBAMH, OMOIOTHYECKON POJIBIO.

68-69

Pemenne 3a1a4 U BBITNIOJIHCHUC ynpamHeHI/Iﬁ
1o Teme «MeTauibl IJIaBHBIX NMOATPYIIID»

CocTaBniaTh YpaBHCHUA peaKI_II/Ifl, C IMOMOIIIBIKO KOTOPBIX
MOXXHO OCYIICCTBUTD LCIIOYKHU HpeBpameHHﬁ BCHICCTB.
OcyH_IeCTBJ'ISITI) pacyeThl IO XUMHWYCCKHUM YPABHCHUSIM.

Hcnonp3oBaTh AJITOPUTMEI IIPpU PCHICHUHA 3a1a4.

70

[Ipaktuueckas padora Ne 8 «Brimonnenne
9KCIIEPUMEHTAIBHBIX 33a4 110 TeMe
«Metamibl T1aBHbIX DoArpynm» . T.b.

HpOBO,Z[I/ITL, Ha6J'IIO)laTI> M OIMCHIBATH XUMHUYCCKUN
OKCIICPUMEHT 110 I/I)IeHTI/I(bI/IKaI_II/II/I BC€OICCTB C ITIOMOIIIBIO
Ka4C€CTBCHHBIX peaKuHﬁ. Ha6J'IIO)IaTB " OIIMChIBATb
CaMOCTOATCIIbHO IPOBOANUMBIC OIIBITHI C IIOMOIIBIKO POJHOT'O
A3BIKA U A3bIKAa XUMUU. HeHaTI) BBIBOJBI 110 pE3YyJIbTaTaM
MOPOBCACHHBIX XUMHNYCCKHUX OIIBITOB. CO6J’IIO}:[aTI> npaBuiia
TEXHHKHU 0€30MacHOCTH

71

OOm1as xapaKTepUCTHKA ITEPEXOTHBIX
METaJIJIOB

XapakTepru3oBaTh 0OIHE CBOWCTBA MEPEXOAHBIX METAIIIOR.
OOBACHSITH 3aBUCHUMOCTH CBOMCTB MEPEXOJHBIX METAIJIOB OT
CTPOCHHUSI.

72

Xpom

OOBACHATH 3aBUCIMOCTD CBOMCTB XpOMa OT €ro CTPOCHHUSI.
Nwmets npeacTaBneHrne 0 BAXKHEHIINX (PU3MUECKUX U
XUMHYECKUX CBOHCTBaX XpoMa. COMOCTAaBIATh XUMAYCCKHUE
CBOMCTBa XpoMa C o0acTssMu mpuMeHeHus1. Habmonats u




OIMUCBHIBATL ACMOHCTPUPYCMBIC ONIBITHI.

73-74

CoenuHeHUs XpoMa. 3aBUCUMOCTh KUCIIOTHO-
OCHOBHBIX M OKHCIUTEIBHO-
BOCCTAaHOBUTEILHEIX CBOMCTB OT CTCIICHH
okucaenus metamna. JI.O. 20. T.b.

Wmets npeacraBieHne 0 BaYKHEHIINX XUMHUUECKUX CBOHCTBAX
COEJIMHEHUU XpoMa. Y CTaHABIUBATh 3aBUCUMOCTh MEXKIY
KHCJIIOTHO-OCHOBHBIMH CBOWCTBAMHU OKCHUJOB M THIIPOKCHIIOB
XpOMa ¥ 3Ha4ECHUEM CTETICHH OKUCIICHHS. XapaKTepru30BaTh
amdotepHbie cBOMCTBA OKcHaa U ruapokcuna xpoma (1).
OnwuchiBaTh B3aIMHBIE TIEPEXO/IBI XPOMATOB M AUXPOMATOB.
HWccnenoBats cBoiicTBa M3ydaeMbIx BemecTB. Habmronats
JEMOHCTPHPYEMBIE U CAMOCTOSITEIBHO MPOBOJMMBIE OITBITHI.
Habnronate XxuMu4yecKHe peaky ¥ OIMUCHIBATh UX C
TTOMOIIIBIO POTHOTO SI3BIKA U sI3bIKa XUMHUH. COOII01aTh
IIPaBUJIa TEXHUKH O€30IIaCHOCTH

75-76

Maprasen. JI1.O. 21. T.b.

OOBSCHATH 3aBUCUMOCTH CBOWCTB MapraHiia OT €ro CTPOCHUSL.
Nmets npeacTaBieHne 0 BAXKHEHIINX (pU3NUECKUX U
XUMUYECKUX CBOMCTBAX MapraHla U €ro COeIMHEHUM.
COHOCTaBHﬂTL XHUMHYECKHUE CBOMCTBA Maprabia 1 €ro
COCAMHEHHI C 00JIaCTIMH IPUMECHEHHUSI.

77-78

Kenezo xkak xumuueckuii ement. J1.O. 22.
T.b.

XapakTepu30BaTh JKeJe30 Kak XUMHUUECKUH 3JIEMEHT.
OOBACHATH B3aUMOCBSI3U MEXy HaX0KACHUEM B IIPUPO/IE,
CBOMCTBaMHU U OMOIIOTHYECKOH poIibto xene3a. MccnenoBath
CBOICTBa U3y4Ya€MbIX BEILIECTB. HaOmroxaTe 1 onuceIBaTh
CaMOCTOATCIIbHO IPOBOAWMBIC OIIBITHI.

79-80

Coenunenns xeiues3a. J1.O. 23. T.B.

HmeTs npeacTapiieHre O BAKHENIINX XUMUYECKUX CBOMCTBAaX
coeMHEHUH xene3a. CpaBHUBATH KHUCIOTHO-OCHOBHBIE U
OKHCITUTEIILHO-BOCCTAHOBUTEILHBIE CBOMCTBA THAPOKCHIA
xenesa (1) u runpokcuna xxenesa (I111). ConocraBisTsh
XUMHYECKHE CBOWCTBA COSAMHEHUH Kere3a ¢ 00macTsaMu
MpUMEHEHUs. XapaKTepru30BaTh METOBI IEPEBOIA COJICH
xenesa (II) B comm xxenesa (I11) u obpaTHO.
Unentndunmposars nonsl xkenesa (1) u (III) ¢ momomsio
KaueCTBEHHBIX peakiuii. MccienoBaTs CBOWCTBA M3y4aeMBbIX
BemecTB. HabmomaTh 1EMOHCTpUPYEMBIE U CAMOCTOSTEIBHO
ITPOBOIMMEIE OTIBITHI.

81

Mens. J1.O. 24 T.b.

OOBACHATH 3aBUCUMOCTH CBOWCTB MEJIH OT €€ CTPOCHUSI.
WmeTh nipeacTaBiaeHue 0 BAKHEHIINX QU3HMUECKUX U
XHMHYECKHUX CBOMCTBAX MEIH U €€ COCIMHCHMIA.
ConocTaBiIsiTh XMMHUYECKHE CBOMCTBA MEJU U €€ COEIUHEHHH ¢
o0JacTIMu MpUMEHEHUs. XapaKTepU30BaTh IPOMBINIICHHBIC
crocoOk!I moy4eHus Meau. MccnenoBath cBOKCTBa
n3y4aeMbIx BeriecTs. HaOmronaTh U OUCHIBATh
CaMOCTOSITETTLHO IPOBOIUMBIE OMBITHI. HaOmronate
XUMHMUYECKHE PEAKIIUU U OMUCHIBATH UX C MTOMOIIBIO POJHOTO
SI3BIKA U sI3bIKa XuMuH. COOII0AaTh MpaBUiia TEXHUKH
0e30IMacHOCTH.

82

[IpaxTuueckas padora Ne 9,10 «ITomyuenne
MEJHOTO U JKeJIe3HOro Kynopocay. T.b.

IIpoBoanTh, HAOTIOAATE U OTIMCHIBATE XUMUICCKUH
AKCIIEPUMEHT 10 TIOJTYYCHHIO 3a/IaHHBIX BelecTB. Habmonath
1 OIUCBIBATH CAMOCTOSTEIIEHO TIPOBOAMMBIC OTIBITHI C
MOMOIIIBIO POAHOTO fA3BIKA U A3bIKa XUMHUHU. JleNaTh BEIBOABI IO
pe3ynbTaTaM MPOBEACHHBIX XUMUYIECKHUX OIMBITOB. COOMI0IaTh
MpaBHUJIa TEXHUKU 0€30MIaCHOCTH




83

Cepebpo

OOBACHATH 3aBUCHMOCTH CBOMCTB cepedpa OT €ro CTpOCHHSI.
Nmets npeacTaBneHune 0 BAXKHEHIINX (PU3HUECKUX U
XUMHYIECKUX CBOMCTBAaX cepedpa M ero COCTUHEHUH.
ConocTaBisITh XUMHUYECKUE CBOKCTBA cepedpa u ero
COCJIMHEHMIA C 00JIACTIMU NMPUMeHeHus. Habnronate u
OIHCHIBATh JIEMOHCTPUPYEMBIC OTIBITHI

84

30110TO

OOBSACHATH 3aBUCUMOCTh CBOWCTB 30JI0Ta OT €r0 CTPOCHUSI.
HMeThb npeAcTaBiIeHuE 0 BAKHEHIINX (U3UICSCKIX U
XUMUYECKUX CBOMCTBaX 3010Ta. COMOCTABIATh XUMUICCKUE
CBOMCTBA 30J10Ta C 00IACTSIMH MPUMCHCHHUS. XapaKTepPH30BaTh
CHOCOOBI BBIACTICHHUS 30J10Ta U3 30JI0TOHOCHOM MOPOABI.

85

Hunk. JI.O. 25. T.b.

OOBACHATH 3aBUCIMOCTD CBOHCTB ITHHKA OT €T0 CTPOCHHS.
Nmets npeacTaBieHne 0 BAXKHEHIINX (QU3HUECKUX U
XUMHUYECKUX CBOMCTBAX ITMHKA U €r0 COSAMHCHUH.
CormocTaBisTh XUMUUYECKHE CBOMCTBA ITMHKA U €T0
COCJIMHEHMIA C 00JIACTAMU MPUMEHEHUs. ccnenoBaTh
CBOMCTBA HN3y4acMbIX BCHICCTB.

86

PryTs

OOBSACHATH 3aBUCUMOCTbH CBOWCTB PTYTH OT €€ CTPOCHUSI.
Nwmets pencTaBnenne o BaKHEHIINX pU3HUEcKuX U
XUMUYECKUX CBOMCTBAX PTYTHU U €€ COEUHEHUI.
ConocTaBisTh XUMHUECKHE CBOWCTBA PTYTH U €€ COETUHEHUN
¢ 00JIacTsIMU MPUMEHEHUA. XapaKTepPH30BaTh CIIOCOOBI
MOJTy4YEHUS PTYTh.

87-88

Pewienue 3a1a4 v BHINONHEHUE YIPAKHEHUN
teme «MeTasuibl TOOOYHBIX MOArPYIIID)

CocCTaBisATh YpaBHEHUSI PEAKLIHIA, C TOMOLIBIO KOTOPBIX
MOXXHO OCYIICCTBUTD LICIIOYKHU HpeBpameHHﬁ BCIICCTB.
OCyHIeCTBIIATE PacyeThl 10 XUMHUYECKUM yPaBHEHUSIM.

Hcnons3oBaTh AJITOPUTMEI IIPpU PEIICHUUN 3aaa4

89

[IpakTuueckas padora Ne 11 «Breinonnenue
JKCIIEPUMEHTAIBHBIX 337a4 110 TeMe
«Mertannsl mobouHbIX oArpynm». T.6.

[IpoBoauTh, HAOMFOAATH M ONTUCHIBATH XUMUYECKHHA
SKCIIEPUMEHT 110 UICHTU(HUKAIIUU BEIIESCTB ¢ MOMOIIIBIO
KaueCTBEHHBIX peaknuii. Habmromate u OmuchIBaTh
CaMOCTOSITEIILHO MPOBOJAUMBIE OIBITHI C TOMOILIBIO POIHOTO
SI3bIKA U SI3bIKA XUMUU. Jles1aTh BBIBOJIBI 110 pe3yJibTaTaM
IIPOBEJICHHBIX XUMHUIECKUX OTBITOB. COOII0aTh MTpaBwiia
TEXHUKHU 0€30I1aCHOCTH

90-91

O000111eH1E U CUCTEMATU3alMs 3HAHUN 110
TeMe «MeTauisD)

CocTraBiaTh CpaBHUTENbHBIE H 0000IIAIOIINE CXEMBI.
[IpoBoauTH pacyeTs O XUMHYECKUM (HOPMYIIaM U
ypaBHEHUSM peaknunii. OCyImecTBIATh MO3HABATEIHHYIO
pedIieKCHIo B OTHOILIEHNH COOCTBEHHBIX TOCTIKEHUN B
mporecce pemeHns y4eOHbIX U T03HaBaTEIbHBIX 3a/1a4

92

Kontponbnas padota Ne 2 o Teme
«MeTtans»

Ocy1ecTBIIATh MO3HABATENBHYIO pe(IIEKCHIO B OTHOILICHUN
COOCTBEHHBIX JOCT)KEHHUHU B TIPOIIECCE PELICHHUS yUeOHBIX U
[103HABATEJIbHBIX 3a/1a4

Tema 3. CTpoeHue aToma. XuMn4ieckas cBs3b (16 q)

93-94

Anpo atoma. SnepHele peakuu

O060011aTh TOHATHS: «SIIAPO», KIPOTOHY, KHEUTPOHY,
«HM30TOIIBIY, KHYKJIHJIBD». XapaKTepHU30BaTh CTPOCHUE
aTOMHOTO siJipa. Pa3nmuyaTh TepMUHBI «HYKITHIBD) U
«HM30TOMEI. XapaKTepU30BaTh THITHI PaIHOAKTHUBHOTO
pacriajia, TUTIBI SIEPHBIX PEaKIIHi.




95-96

3HeMeHTapHBI€ MOHATHS KBAHTOBOM MEXaHUKHU

HaseiBats 1 (hopMynIHpOBaTh OCHOBHBIE TPHHITUITHEI KBAHTOBOM
MexaHukd. [IpruBoUTh TpUMEPHl KBAHTOBO-MEXaHUYECKOTO
OIMHCaHUsI MUKPOYACTHI]

97-98

DOneKTpoHHbBIE KOH(DUTYpa aTOMOB

0000111aTh MOHITHS: «IJICKTPOHHAS KOHPHUTYPAITHD»,
«IHEPreTHUCCKHUI YPOBEHbBY, «JICKTPOHHAS OPOUTAIIBY.
XapakTepru3oBaTh KBAHTOBBIE urncyia. PopMyIupoBaTh
0a30BbIe IPUHIIUIIBI PACTIPEICTICHUS SIEKTPOHOB 10
opouTasIM.

99-100

KoBanenTtHas cBsI3b U CTPOCHHE MOJICKYJI

KoHkpeTH3upoBaTh MOHATHS: «XUMHUYECKAS CBS3bY,
«BAJCHTHOCTHY». O000IIATh TTOHITHS: «KOBAJICHTHAS
HETOJISIPHAS CBS3bY, KKOBAJICHTHAS TIOJISAPHAS CBSA3bY.
OOBACHATH MEXaHU3MBI 00pa30BaHUS KOBAJICHTHON CBS3H.
OnuchIBaTh XapaKTEPUCTUKN KOBAJICHTHOMN CBSI3U.
[IpenckassiBats opMy MPOCTHIX MOTIEKYIL.

101-
102

Wonnas cBs3b.

000011aTh MOHATHS: KAOHHAS CBSI3bY», «KPUCTALTUICCKAS
pemetka». OOBACHITE MEXaHU3MbI 00pa30BaHMs HOHHON
CBSI3U. XapaKTePU30BaTh THITbI KPUCTAUIHYECKHX PEIICTOK
HOHHBIX COSAUHEHUN

103-
104

Merannuueckas cBsi3b. Kpucraminueckue
PELIETKH METaJUIOB

O000111aTh MOHATHE «METAUTHYECKAA CBI3bY». OOBSICHATE
MEXaHU3MBI 00pa30BaHUs METANTHYCCKON CBSI3H.
XapakTepru30BaTh TUIBI KPUCTAUTMYECKUX PEIICTOK METAJIJIOB

105-
106

MexMoneKysipHble B3aUMOICHCTBHS

XapakTepu30BaTh TUIIbI MEKMOJIEKYJISIPHOTO
B3aumMoseiicTBrsL. O000IIaTh MOHATHE «BOJOPOIHAS CBS3bY.
OOBACHATH MEXaHU3MBI 00pPa30BaHUS BOJOPOIHON CBSI3U

107

O6o061maroree MOBTOPEHHE TI0 TEME
«CTpoeHure BemecTBa

CocTtaBiaTh CpaBHUTENIBHBIE U 0000IIAIOIINE CXEMBI.
[IpoBOaUTE pacdeTsl O XUMHYECKHM (HOpPMYyIIaM 1
ypaBHEHUSAM peakuuii. OCcyIecTBIATh T03HABATENbHYIO
peduieKCHIo B OTHOILIEHNH COOCTBEHHBIX OCTIKEHUN B
npollecce peleHus y4eOHbBIX U MO3HABATEILHBIX 3a]1a4

108

Kontponbnas padora Ne 3 o Teme «CtpoeHune
BEIIECTBa

OcyH_IeCTBJ'ISITI) IMO3HABATCJIbHYTO pe(bneKcmo B OTHOIICHNHA
COOCTBEHHBIX ,Z[OCTI/DKGHI/Iﬁ B IIpOLeCCC pCUICHUA y‘l66HI>IX nu
IIO3HaBAaTCJIbHBIX 3a/1a4

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH

NPOTeKaHUsl XMMHYECKHX peakuuii (26 u)

109

TennoBbie 3QPEKTH XUMUYECKUX PEaAKIUit

XapakTepru3oBaTh TEIUIOBbIE P PEKTH XUMUIECKUX PEAKIIIH.
0O06001maTh MOHATHS: «IK30TEPMUIECKAsT PEaKIIHs,
«@HIOTEepMUYECKas peakus». ONUChIBATE TEPMOXUMHUUECKHUE
peaxkuuu. PaccunTeiBaTh TemaoBbie 3P (PEKTH XMMUIECKUX
peaktuii. OnpeaensaTh MOHATHE «IHTANBIHM. ONpeaensiTh
TETJIOTH 00pPa30BaHUs BEIIECTB

110

3akoH ['ecca

®dopMynHrpoBaTh 3aKoH ['ecca u cleIcTBHIE U3 HETO.
PaccuuThIBaTh TEIUIOTHI PEAKIIMY Y€PE3 TETUIOTH 00pa30BaHMUs
BCIIICCTB. PaCCT-II/ITBIBaTB TCIIJIOTHI peaKHI/II/I qepe3 3Hepr1/m
CBsI3cH

111

Ourponus. Bropoil 3akoH TepMOAUHAMUKA

DopMyJIUpPOBATh BTOPOU 3aKOH TEPMOJAUHAMUKH.
OrnepupoBaTh MOHATUEM «IHTPOIIHSD)

112

Oueprus ' n66ca u kputepuu
CaMOTPOU3BOJIEHOCTH XUMHUYECKUX PEaKIUit

Xapaktepn3oBath dHepruto [ m60ca kKak TepMOIMHAMUIECCKYTIO
(dhynkmuro. [IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKUX PeaKkivil




113

Pemenue 3amau

OCylIeCTBIISATh pacyeThl TEIIOBBIX 3)()EKTOB XUMUYIECKUX
peakuuii Ha OCHOBE IaHHBIX O TEILTOBOM 3P QeKTe
oOpa3zoBanus BeniecTB. [ [porHo3upoBaTh BO3MOKHOCTD
MPOTEKAHUS XUMHUYECKUX PEaKLUi Ha OCHOBE UMEIOIIUXCS
3HAHUM M0 XUMHUYECKON TEPMOJIMHAMUKE.

114-
115

CKOpOoCTh XUMUYECKOHN peaklnu. 3aKoH
JEHCTBYIOLIUX Macc

XapakTepu30oBaTh CKOPOCTh XUMUYECKON peakiuu. OOBsICHITH
3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT PA3TUUHBIX
(hakTopoB. DopMyTUPOBATH 3aKOH JIEHCTBYIONINX Macc.
HaGuroaTh ¥ ONUCHIBAThH IEMOHCTPUPYEMBIC OTIBITHI.

116-
117

3aBHCUMOCTh CKOPOCTH PEAKIIMU OT
temmeparypsl. JI.O. 26. T.b.

OnpenensTs MOHATHS: «TeMIepaTypHBIA KOOPPHUIIHEHT,
«3HEeprus akTuBaIymny. GopMynupoBaTh npasuwio BaHt-
Tl'odda. O6BsACHATS MPUUHMHY YBETHYEHHSI CKOPOCTH PEAKIINU
npu HarpeBanuu. HaGmonate JeMOHCTpUpPYEMbIe U
CaMOCTOSITEILHO IPOBOIUMBIC OMBITHI. HabmronaTh
XUMHYECKUE PEaKIIMU 1 ONMUCHIBATH UX C TIOMOIIBIO POTHOTO
SI3bIKA M S3bIKA XUMHU.

118-
119

Karanuz. Katanmuzatopsr. JI1.O. 26. T.b.

OmnpenensiTe NOHATHA: «KaTaIN3», «KaTaIn3aTop»,
«(hepMeHT», «CeTIeKTHBHOCTBY, KTOMOTCHHBIN KaTanusy,
«reTeporeHHbIN KaTanu3». OOBICHITh MEXaHU3M JEHCTBUS
karanuzatopa. OnuceIBaTh MEXaHU3MBbl TOMOTE€HHOTO,
reTeporeHHOro u epMEeHTATHBHOTO KaTanu3oB. HabmonaTs
ACMOHCTPUPYCMBIC U CaAMOCTOATCIIbHO IIPOBOAMMBIC OIIBITHI.

120

[paktuueckas padora Ne 12 «CxopocTsb
xumudeckon peakuuu». T. b.

[IpoBoauTh, HAOIIOAATH U OITUCHIBATH XUMHUYCCKHIA
SKCIIEPUMEHT TI0 OTIpe/IeTIeHNI0 (DAKTOPOB, BIUSAIONINX Ha
CKOPOCTh XUMHUECKOi peakiuu. Vccnenosars ycnoBus,
BITUSIIOIINIC HA CKOPOCTh XMMHYECKOU PEAKITUH.

121-
122

XUMHYECKOE PpaBHOBECHC.

CpaBHHBaTh 00paTUMBbIE H HEOOpATUMBIE PEAKIIHH.
XapakTepru3oBaTh KOHCTAHTY PAaBHOBECHS KaK
KOJIMYECTBEHHYIO XapaKTEPUCTHUKY MOJI0KEHHS XUMUYECKOTO
paBHOBECHS

123-
124

punnun Jle Hatense. JI.O. 26. T.b.

®opmynuposats npunuun Jle [laTense. XapakrepuzoBaTh
THUIBI paBHOBECHBIX cucTeM. OOBSICHSAThH 3aBHCUMOCTD
TOJIO’KEHUSI XHMUYECKOT'O PABHOBECHS OT Pa3INYHBIX
¢dakropos. [Ipencka3piBaTh HANpaBICHUE CMEILCHUS
XUMHYECKOTO PaBHOBECHSI TPU U3MEHEHUH YCIOBUI
MIPOBEACHUS O0PATUMON XUMHIECKOU PEAKITHH.

125-
126

HMoHHOE npou3BeIeHUE BOJIbI.

XapakTepu3oBaTh MOHHOE MTPOU3BEACHUE BOIbI, BOJOPOAHBIN
nokasatenb. [IpoBoauTs pacuet pH pacTBOpOB CHIIBHBIX
3NEKTPOJINTOB. DKCIIEPUMEHTAIBHO OIPEIENSITh KUCIOTHOCTh
CpEeIIbl Pa3IMYHBIX PACTBOPOB, B TOM YHCIIE U B OBITY. 3HATH
MpaBuiia OKa3aHUs MEPBOM MTOMOIIM IIPU MOMaJAaHUU HA KOXKY
pacTBOPOB C BBICOKMM M HU3KUM pH

127-
128

XumMmuyeckoe PaBHOBECHUC B paCTBOpax

XapakTeprn30BaTh XUMHUIECKOE PABHOBECHE B PACTBOPAX.
Onpenenars NOHATUSA: KKOHCTaHTa AUCCOLMALINNY,
«TIPOU3BENIEHUE PACTBOPUMOCTH». IIpOBOIUTE pacdeTsl 1Mo
XUMUYECKUM QopMyliaM U ypaBHECHHAM

129

[Ipaktuueckas padota Ne 13. «Xumuueckoe
paBHOBecue». T.b.

HccnenoBath ycnoBusl, BIUSAIONINE HA MOJIOXKCHHUE
XUMHUYECKOT0 paBHOBecHs. [IpoBOIUTE, HAOIOIATh U
OMHCHIBATh XUMUYECKUN HKCIIEPUMEHT 10 OMPEACICHUIO




(baKTopOB, BJIMAIOIIUX Ha CMCINCHUEC XUMHUYCCKOT'O
PpaBHOBECHUA. Ha6J’IIOI[aTI> " OIIHUCBIBATh CaMOCTOATCIIBHO
IIPOBOJAUMBIC OIIBITEI C ITIOMOINBIO POJHOTO A3bIKA U SA3bIKaA
XHUMHH.

130-
131

XUMHYECKHE HCTOYHUKH TOKA. 3J’I€KTpOJ’IPI3
Psim akTHBHOCTH METaJlJIOB

XapakTepru3oBaTh XUMHUECKUE UCTOYHUKHU TOKA.
XapakTepu3oBaTh 3ICKTPOIIHN3 KaK OKUCIUTEIBHO-
BOCCTAHOBUTEILHBIH mporiecc. OOBACHITH MPOIIECCHI,
MPOTEKAIOIIHE TIPH 3JICKTPOJIH3€E PACIUIABOB U PACTBOPOB.
OmnpenessiTh MOHATHS: «CTAHIAPTHBIH IEKTPOAHBIN
MOTEHIIMATY, «IJICKTPOIBIDKYIIAST CHUIIA PEAKIIHI.

132-
133

O06o0061aroIIee MOBTOPSHUE TI0 TEME
«TeopeTHuecKne OCHOBBI XUMHID

CoCTaBIIATh CPaBHUTENBHBIC U 00O0IIAOIINE CXEMBI.
[IpoBoaHTh pacyeThl MO XUMUIECKHM (HOpMyIIaM U
ypaBHEHUSIM peakiuit. OCyIeCTBIATh NO3HABATEIBHYIO
pedICKCHIO B OTHOIIICHUH COOCTBEHHBIX JOCTH)KCHUHN B
MIPOIIECCE PEIICHUS YIeOHBIX M MTO3HABATEIbHBIX 33144

134

Konrtponbnas padota Ne 4 mo Teme
«TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHU»

OcyecTBIATh MO3HABATENBHYIO pe(ICKCHIO B OTHOILICHHN
COOCTBEHHBIX JIOCTIKCHHUH B TIPOIIECCE PEIICHHs YIeOHBIX U
MO3HABATEIbHBIX 3a/1a4

Tema 5. XuMudeckasi TexHoJiorus (9 q)

135

Hay4nble nprHIMIIEI OpraHu3ayuu
XMMUYECKOro MPOU3BOJCTBA

CucrteMaTH3upoBaTh OOIIME TPUHUUIIBI HAYYHOH OpraHu3aluu
XMUMUYECKOro MPOU3BOJCTBA

136

[Tpou3BOACTBO CEPHON KUCIOTHI

XapakTepu30oBaTh MPOLECC MPOU3BOICTBA CEPHOUM KUCIIOTHL.
OnuchIBaTh KXIYIO CTAIUI0 MPou3BoAcTBA. OOBICHSITH
YCJIOBHS MPOBEACHUS XUMUUECKUX PEAKITUH, JISKAIINX B
OCHOBE MOJIYYEHUS CEPHOU KUCTOThL. ONUCHIBATH XUMUYECKHE
peakIiu, JiexKarue B OCHOBE MOIYUYSHUSI CEPHON KUCIIOTHI, C
HCIIOJIE30BAaHUEM POTHOTO SI3BIKA U sI3bIKa XUMUH. OOBICHATH
CIIOCOOBI 3aIUThI OKPYKAOIIEH CPEIbl M YSJIOBEKA OT
IIPOMBINIJICHHBIX 3arPs3HEHUH.

137

HpOI/I3BOILCTBO aMMHaKa

XapakTepru30BaTh MPOIIECC MPOU3BOICTBA AMMHAKA.
OOBSCHATH ONTUMAILHBIC YCIOBHSI TPOBEICHHSI XUMHUUECKUX
peakuui, JeKalx B OCHOBE MOTydYeHUs] aMMHaKa.
OnuchIBaTh XMMHYECKIE PEAKIIHH, JISKAINE B OCHOBE
MIOJTyYEHUS] aMMHaKa, C UCTIOJIb30BAHUEM POJTHOTO SI3BbIKA U
si3pIKa XUMHH. OOBSICHATH CIIOCOOBI 3aIIUTHI OKPY>KAFOIIIEH
Cpeibl ¥ YEJIOBEKa OT MPOMBIIICHHBIX 3aTrPsS3HEHUM.

138

[IponsBoacTBo yyryHa

XapakTepru30BaTh MPOIIeCC MPOU3BOACTBA UyryHa. OMUCHIBATH
XUMHUYCCKHUE pC€aKInHU, JICKAIIME B OCHOBE ITOJIYYCHUA YyT'YHA,
C UCIOJIb30BAaHUEM POJHOTIO SI3bIKA U SI3bIKA XUMHUH.
OOBACHATH CITOCOOBI 3aIUTHI OKPYKAIOIICH CPEIbl U YeTIOBEKA
OT MPOMBINIUICHHBIX 3arpsi3HeHuil. HaOmonaTsh 1 onuckBaTh
JIEMOHCTPUPYEMBIE OIIBITHI

139

IIpousBoacTBO cranu

XapaKTepnsoBaTL mpoucecc nNporn3BOACTBA CTAJIN. OnuceIBaTh
XUMHUYCCKHUE pC€aKIHU, JIC)KAIIME B OCHOBE IMOJIYYCHUA CTAJIA, C
HCIIOJIB30BAHHUEM POJHOIO A3bIKa MU A3BIKA XUMUU. OOBSACHATH
CITOCOOBI 3alllUThI Oprmanmeﬁ CpCAbl U YCJIOBCKA OT
MPOMBINIUICHHBIX 3ar pXBHGHHﬁ.

140-
141

[IpoMBINIIEHHBIN OpraHMYecKUi CHHTE3

CpaBHHBaTh OCHOBHOU U TOHKUN OpTaHUYECKUN CUHTES.
XapakTepru30BaTh MPOIIECC MMPOU3BOICTBA METAHOJIA.




3arpsi3HEHUM

OnuchIBaTh XUMHUYECKHE PEAKIIUH, JIC)KAIHE B OCHOBE
MIOJTyYEHUS] METAHOJIa, C UCTIOIh30BAHUEM POJHOTO SI3bIKA H
si3pIKa XUMHH. OOBSICHATH CIIOCOOBI 3aIIUTHI OKPYKAFOIIICH
CpeZIbl M YeJIOBEKa OT MPOMBIIIJICHHBIX 3arps3HECHHH.

142

XHUMHUYECKOE 3arpsI3HEHNE OKPYKaroLen
CpPeIbL.

XapakTepru30BaTh OCHOBHBIE (PAKTOPHI XUMHUIECKOTO
3arps3HEHUS OKpysKaromieit cpeapl. OnmpenensiTe UCTOUHUKH
XUMHUYECKOTO 3arpsI3HEHUST OKPYKAIOIIEH Cpe/bl U
apryMEeHTHUPOBAHHO IIPeyIaraTh CIIoCOObI HX OXPaHBI.
OnpenensTs MOHATHE «3eJIeHast XUMIISD.

143

KontponbHas padora Ne 5 mo Temam
«XuMuyecKast TeXHOJIOTHS» U «XUMHUS B OBITY
Y Ha cIy»)0e 00IIecTBay

Tema 6. Xumus B ObITY

U Ha cJ1ysk0e o0mecTBa (14 1)

144

XUMHASA TULIA

XapakTepru3oBaTh OCHOBHBIC KOMIIOHEHTHI MUIIA — OEIKH,
KHPBI, YIIIEeBOBI, BUTAMUHBI. OTIMCHIBATH XMMUYECKHE
peaxmuy, JiexKaliue B OCHOBE MOTYYCHHUS H3YYaeMbIX BEIICCTB.
Knaccuguimpopath u XapakTepu30BaTh MUIICBBIC T00ABKH.
[IpomararaupoBaTs 310pOBEIA 00pa3 xu3Hu. Mcmonp3oBath
NOJTy4YeHHbIE 3HAHUS TP MPUMEHEHNUH Pa3INYHbIX BELICCTB B
OBITY.

145

JlexapcTBEHHBIE CpEACTBA

OcBanBaTh HOPMBI SKOJIOTUIECKOr0 U O€30IacHOr0
oOpalleHus ¢ JIeKapCTBEHHBIMHU TpernapaTamMmu.
Knaccudunmposats gexapcTBeHHBIE cpeacTBa. Mcnonp3oBars
IMMOJTYYCHHBIC 3HAHUWSA I[TPU NPUMEHCHUU JICKAPCTB.
[IponaranupoBats 310pOBLIl 00pa3 KU3HH.

146-
147

Kocmerunueckue n mapdromepHble cpe/icTBa.
JLO.27. T.b.

XapakTepru3oBaTh KOCMETHYECKHE U Map(IOMEpHBIE CPEICTBA.
[IporHo3upoBaTk MOCIEACTBHS HAPYIICHUH PABHI
Oe3oracHo paboTHI CO CpeCTBaMU OBITOBOI XUMHUH.
Hcnonb30BaTh MoMy4YeHHbIE 3HAHUS IPH TPUMEHEHUT
pa3IMYHbBIX BenlecTB B ObITy. HabOmrogate u onmceIBaTh
CaMOCTOSITEIBHO MPOBOJIUMEIE OTIBITHI C TIOMOIIBIO POJAHOTO
s3bIKa | s3bIKa XUMUH. [IpomarangupoBats 310poBbIii 00pa3
KHU3HH.

148

IIurmeHTHI M Kpacku

CpaBHUBaTh MUTMEHTHI U KPacKu. XapaKTepHU30BaTh
MIPUHIUIIBI OKPAIIMBAHUS TKAaHEH.

149

[IpakTnueckas padora Ne 14 «Kpamenne
TKaHel». T.b.

[IpoBoauTh, HAOIFOAATH U OIUCHIBATH XUMHUYCCKHIMA
9KCTICPUMEHT M0 KpallieHuto TkaHe. HabmoaaTs 1 omuchiBaTh
CaMOCTOATCIIBHO HpOBO}II/IMBIe OIIBITHI C ITIOMOIIBIO pO]IHOI‘O
sI3bIKA U s3bIKa XUMUH. COOI0IaTh MPaBUIa TEXHUKH
Oe3omacHOCTH

150-
151

XuMHUS B CTPOUTEIHCTBE. XUMHUS B CEITHCKOM
xo3gictse. JI1.O. 29. T.b.

XapakTepru30BaTh BaKHEHIIINE XUMUUECKUE BEIIECTBA B
CTPOUTEILCTBE (TUIIC, U3BECTh, IIEMEHT, OETOH U JIp.).
KnaccudummpoBats MuHEpanbHBIE YA0OPEHUS IO Pa3HBIM
OCHOBaHUSM. Paznnyare oCHOBHBIE MUHEpAIbHBIE (a30THBIE,
KanuiiHele, PocopHbIe) yI00peHNs, pacKpbIBaTh HX POJIb B
MOBBIILICHIH POU3BOAUTEILHOCTH CEILCKOTO X035 CTBA.
XapakTepu3oBaTh U KjlacCu(UIMPOBATh CPEICTBA 3AILUTHI
pactenuii. Mcnonb30BaTh NOJy4YeHHBIE 3HAHUS TIPU
MPUMEHEHUH Pa3nYHbIX BeulecTB B ObiTy. Habmonats u




OIMUCBIBATE AEMOHCTPUPYEMEBIC U CAMOCTOATCIIBHO
MOPOBOJAUMBIC OMBITHI C MTOMOIIBIO POJHOTO A3bIKa U SA3bIKaA
XHUMHHA

152 [Ipaktuueckas padora Ne 15 «OmnpeneneHue
MUHEpalbHBIX yaoopeHuit». T.b.

[IpoBoauTh, HAOIFOAATH U ONTUCHIBATH XUMUYCCKHIMA
9KCTIEPUMEHT I10 OTIPE/ICTICHHUIO MUHEPATHLHBIX yI0OPEHHH.
HaburoaTh 1 ONKUCHIBATH CAMOCTOSTEIILHO MTPOBOIUMBIC
OTIBITHI C IIOMOIIBIO POJHOTO SI3bIKA U S3bIKA XUMUHU.
CoOumoaTh MpaBuIia TEXHUKU 0€30MIaCHOCTH

153 Heopraunueckue marepuanst. J1.O. 28 T.B.

XapaKTepI/IBOBaTL TPpaAUuIIUOHHBIC 1 COBPEMCHHBIC
KECpaMHUYCCKHUE MaTCpUaJIbI. OnuceIBaTh XUMHYECKUE p€aKuuu,
JIC)KAIIKUEC B OCHOBE IOJYUYCHHS U3YyUYaCMbIX BCIICCTB.
Hcmonp3oBaTh TMOJIYYCHHBIC 3HAHUA IIPHU IPUMCHCHNUU
Pa3JIMYHBIX BCHICCTB B 6I>ITy. Ha6J’HO):[aTI) " OIIMChIBATHb
ACMOHCTPUPYEMBIC OIIBITHI

154- OcoOeHHOCTH COBPEMEHHON HAYKH.
155 MeTomooTusl HAYYHOTO HCCIICAOBAHHS.
HcTounukn xumudeckoil nHpOpMaum

DopMyTUpoBaTH OCHOBHBIE OCOOCHHOCTH COBPEMEHHON
XUMUU. XapaKTepru30BaTh HAyYHOE MIO3HAHNE, BBIICIATh
CyOBeKT 1 00BEKT HayYHOTO mo3HaHus. [lonp3oBaThcs
UCTOYHUKAMH XUMHUYecKoi nHdopmarmu. Habmonats u
OIMCHIBATH JEMOHCTPHUPYEMBIE OTIBITHI

156- Oo6o0miaroree TOBTOPCHHUE.
157
Tema 7. IloBTOpEeHNEe MaTepHaJia 3a KYpc XuMuM (8 9)
158- O6o0matomiee TOBTOPEHHUE IO KYpCy XUMHUH
161 CpeaHel IIKOJIBI.
162- Urorosas koHTpobHAS paboTa 32 Kypc XUMHH
163- CPeIHEH HIKOJBI.
164
165 AHaM3 UTOTOBOW KOHTPOJIBHOU PabOTHI

IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUsI

YyeOHo-MeTOANYeCKN KOMILJIEKT

1. Yueonuk. Epemun B. B., Ky3smenko H. E., Tepenun B. U., [lpo3nos A. A., Jlyaun B. B. Xumus. 10
kJacc (yrimyOneHHsli ypoBeHb). — M.: [IpocBemienue, 2022

2. Yuebnuk. Epemun B. B., Ky3smenko H. E., JIpoznos A. A., Jlyaun B. B. Xumus. 11 knace
(yrny6nennsiit yposens). — M.: Ilpocsenienne, 2022

3. DnexTpoHHOE pHiIokeHne K yaeOHnky Xumus 10 — 11 ximacc (yrimyOneHHBIH YPOBEHb)

4. Metoauueckue pekomenaauuu. Epemun B. B., Ky3smenko H. E. Xumus. 10-11 kiacc (yrinyOneHHbIH

ypoBeHb). — M.: Ipoca, 2016
5. UnTtepuer — pecypcerr: 0P, 1IOP, EOKP.

6. MynbTuMeuiinble puiiokeHus, nocodus «Ilnanera 3nanuit». — M.: [Inanera, 2010 — 2012.
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byuxyc I[1.®. Knura s urenust no opranndeckoit xumuu — M.: [Ipoceiienue,
Kupsikos B.I'. Oprannueckas xumusi. —M.: [Ipocsenienue,

3. Hazaposal.C., JIaBpoBa B.H. Hcnonb30Banue yueOHOro 000pya0BaHUS HA MPAKTHUECKUX

3aHATHAX [0 XUMHUH. —M.,

4. Jlugua P.A u np. Xumus. 10-11 kmaccel. Jlunaktudeckue matepuainsl (Pemenue 3amaq). — M.:

Hpoda,
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9.

Aptemenko A.U. Opraandeckas xumust: Homenknarypa. M3omepusi. DnekTpoHHbIC Y3 DEKTHI. —
M.: Ipoda,

Cyposuesa P.I1. u np. Xumus. 10-11 xnaccel. Hosbie Tectsl. — M.: [Ipoda, 2005.

JleBkun A.H. Xumus B npodunbsHoit mkone: [Tocoobue ans yunurens. — M.: [Ipocserenue,
Panenxuit A.M. KonTponsabie pabotsl o xumun B 10-11 kimaccax: [Tocobue mis yuutens. — M.
[Ipoceemienue,

Xomuenko W.I'. Pemenue 3agay mo xumuu. — M.: OO0 «M3aarensctBo HoBasg Bonnay, 2005. —
256¢.

10. I'munaka H.JI. O6mas xumust. U3garensctso «Xumus», 2000

JlonoTHUTeILHAS JINTEPATYPA AJIsl yHalIMXcsl
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o o

MauneiikuHa B. 3anuMarensHas xumus. Heckyunsiit yaeOnuk. — Cankt-IletepOypr: TpuoH,
Aptemenko A.W. Y auBuTenbHbI MUp opranndeckoi xumun. — M.: [Ipoda,

Amuk6epona JLIO., Pykk H.C. ITone3nas xumus: 3agaun u ucropusi. — M.: [lpoda,

Crenun b.J1., Anmuk6eposa JI. FO. 3anumarenbHble 3agaHust U 3QPEKTHBIE OMBITHI 10 XUMHUH. — M.:
HApoda,

Aptemenko A.U. [Ipumenenne oprannueckux coeaunenuit. — M.: Jlpoda, 2005.

I'abpuensu O.C., Octpoymo U.I'. Xumus. J{71s NIKOJIBHUKOB CTApIINX KJIACCOB U MOCTYMAOIINX B
BY3s1. — M.: lpoda,

Kapmosa A.A., JleBkun A.H. Opranndeckas XuMusi: wuutrocTpupoBanbiii kype: 10(11) kiacc:
nocobue s yyammxcs. — M.: [Ipocemenue

Eropos A. C. HoBslii penieTutop mo XumMun it noAroroBku k EI'D. — Pocros v//]: ®denuxc, 2019

JIEeKTPOHHO-IIM(pOBbBIE pecypchl
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«Ennnas xomnekus [{upposeix O6pa3oBarenbHbIx PecypcoBy (Habop UG POBEIX PECYPCOB K

yuebnukam O.C. 'abpuensua) (http://school-collection.edu.ru/).

DnexkTpoHHbIe 0OpazoBarenbHbie pecypesl PIIUOP (http://fcior.edu.ru/)

. http://him.1september.ru/index.php — xxypran «Xumus».

. http://him.1september.ru/urok/- Matepuasl Kk ypoky.

. www.km.ru/education - yueGHbIe MaTepuabl 1 ciioBapu Ha caite «Kupumt u Medoaunii»
. http://djvu-inf.narod.ru/ - snextponnas 6ubIMOTEKA

. ®UIINA http://www.fipi.ru/
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