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Pa6ouas nporpamma no xumuu a4 10 - 11 kiaaccos
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IHHOACHUTEJIBHAA 3AIIUCKA

Hacrosimass pabouasi mporpamMma COCTaBlieHa Ha OCHOBE CIEAYIONIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- @denepanbHblil 3akoH Poccutickori deaepanun ot 29 nekabps 2012 r. N 273-d3 "O6
obpazoBanuu B Poccuiickoit denepanun";

- @enepanbHbIl TOCYIApCTBEHHBIM 0O0pa3oBaTEeNbHBIA CTaHIAPT CpEIHEro oOIIero
obpazoBanus (IIpuka3 MunucrepcTBa obpazoBanust U Hayku PD ot 17 mas 2012 . Ne 413 ¢
U3MCHCHHUSIMHU M JIOTTOJIHEHUIMHU OT: 29 nexadps 2014 r., 31 nexabps 2015 r., 29 uronst 2017 1.)

- CanlluH 2.4.2.2821 -10 «CaHuTapHO-3MUACMHOJOTHUECKIE TPEOOBAHUS K YCIOBHUSIM
U OpraHu3anuud OOy4eHHsI B OOIICOOpa30OBATEIBHBIX YUPEKIACHHUSIX», YTBEPKICHHBIMH
MOCTAHOBJICHUEM [ JIaBHOTO rocyAaapCTBEHHOro caHutapHoro Bpada P® or 29.12. 2010 rona
Nel89 (meiictByromas penakuus ¢ uzMeHeHussMu or 29.06.2011 roma, 25.12.2013 ropa,
24.11.2015 rona);

- [Iporpamma pa3Butusi 1 (GOPMUPOBAHNUSI YHHUBEPCAJILHBIX YUeOHBIX JeHCTBHH 1/
cpeaHero oo61ero o0pazoBaHmsi;

- Komudukarop »>7IeMEHTOB colepkaHUs W TpeOOBaHWA K YPOBHIO IIOJTOTOBKH
BBIMTYCKHUKOB o0mieo0pa3oBaTeabHbIX  YYPEXKIEGHUH A1 MPOBEINEHUs €IMHOTO
roCyJapCTBEHHOTO dK3aMeHa M0 XUMUH;

- Ilpuka3z Munnpocsemenuss Poccun ot 18.05.2020 N 249 "O BHeceHMM M3MEHEHUU B
denepabHBI MepeYeHb YUYEOHWKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO TIPH pean3aliun
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrpaMM HAYaIbHOTO OOIIEro,
OCHOBHOTO O0IIIEero, CpeHEro o0Iero oopa3oBaHusl, YTBEPKIACHHBINA MprUKka3oM MUHUCTEPCTBA
npoceerienus Poccuiickoit denepanun ot 28 nexadpst 2018 r. N 345"

- Pabouas nporpamma k simaun YMK O.C. I'abpuenstaa. Xumus. ba3zossiit yposens. 10-11
kiaccel. Mockga, Jpoda, 2017;

- Yueobusiii tntan MBOY «COII Ne 6» I1I°O;

- [Tonoxenue o padoueit mporpamme MBOY «COIL Ne 6» T1T"0O;

- Ycras MBOY «COII Ne 6» TITO.

B paboueii mporpamMmMe mperycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUIOB JESTENbHOCTH
00yJaeMbIX, MPEACTABICHHBIX B MPOTpaMMax JUisl HA4aJbHOTO OOIIEr0 M OCHOBHOTO OOIIETO
oOpazoBanus. OpaHako cojaep)kaHHWe JaHHOW pabodeil mporpamMmbl HMeEET OCOOEHHOCTH,
00YCJIOBJICHHBIC, BO-TIEPBBIX, MPEAMETHBIM COJEPKAHUEM, BO-BTOPBIX, ICUXOJIOTHYECKUMU
BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aeMbIX.

[Ipu wu3ydeHMH XUMUHU, TJ€ BEAYIIYIO POJb WIpaeT IO3HaBaTelIbHAasl JESITEIbHOCTD,
OCHOBHBIE BHUJbl Y4eOHOU JEATENBHOCTH OOy4arolmuxcs Ha YpOBHE YYE€OHBIX JeHCTBUI
BKJIFOYAIOT YMEHUS XapaKTepH30BaTh, OOBACHSITH, KiIacCH(PUIMPOBATH, BIANETh METOJAMU
Hay4HOI'O IMO3HAHMS, MOJHO M TOYHO BBIPAXKaThb CBOM MBICIIH, apTYMEHTUPOBATh CBOIO TOYKY
3peHusi, paboTaTh B TPYIINE, MPEICTABIATh U COOOIIATh XUMHUYECKYI0 HHPOPMAILIMIO B YCTHOU U
nuchbMeHHOU (hopme u JIp.

OmHoil W3 BaXXHEWIIUX 3alady OOy4YeHHUsT B CpeAHEH IIKOJEe SABISETCS MOATOTOBKA
00y4aromuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY JKM3HEHHOTO M MPOo(deccHnoHalIbHOTO
myta. OOydJaroniuecs: JOJDKHBI HAyYUThCS CAMOCTOSITETFHO CTABUTH IETH M OTIPEEISITh TyTH UX
JOCTHIKEHUS, UCIIOJIb30BaTh PUOOPETEHHBIN B IIKOJIE OMBIT AEATEIHLHOCTH B PEANbHON JKU3HH,
3a paMKaM¥ y4eOHOT0 Tpolecca.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HblE Welu CPETHEro 00IIero 00pa30BaHMUS:

1) dopmupoBaHHUE IEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPHOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0ax JesITebHOCTH;

2) npuoOpeTeHHe OMbITa Pa3HOOOpPA3HOW  JEATCIHOCTH, ONbITA TO3HAHUS U
CaMONO3HAaHUS;
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3) moArotoBka K  OCYIIECTBJICHHIO  OCO3HAHHOIO  BBIOOpAa  WHAMBHIyaTbHOU
o0pa3oBaTenbHON WK TPO(PECCHOHATBHOMN TPAEKTOPUH.

Bonpmmoit BkJag B JOCTHIXKEHWE ATUX II€JIed CpeaHero oOmiero ooOpa3oBaHUS BHOCHUT
u3yyenue Xumuu, KOomopoe npu3eano odecneuums.

e popMupoBaHHE CUCTEMbl XHMHUYECKHMX 3HAHUH KaKk KOMIIOHEHTa HE TOJBKO
€CTECTBEHHOHAY4YHOU KapTUHBI MUPa, HO U HAY4YHOU KApTHUHBI MUDA;

® pa3BUTHE JIMYHOCTH OOYYaIOUIMXCS, WX HMHTEIUIEKTyaJbHOE M  HPABCTBEHHOE
COBEPILECHCTBOBAaHUE, (OPMHPOBAHMWE Yy HUX TYMAHUCTHUECKUX OTHOLICHUN H3KOJIOTMYECKH
1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOU JESTENbHOCTH;

® BEIPAa0OTKY y OOYy4aroUIMXcsi NMOHMMaHHUSA OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU
XMMHH, a TaKKe POpPMHUPOBAaHUE Y HUX OTHOLICHUS K XUMHUH KaK BO3MOXKHOU oOnactu Oymymien
MIPaKTUYECKOU NeATEIbHOCTH;

e popmupoBanue yMeHUN 0€30MacHOTO OOpalIeHUS C BEIISCTBAMH, HCIIOJIB3yeMBIMH B
MOBCETHEBHOW KU3HU.

Henamu uzyuenus xumuu 6 cpeoHeil wiKoJjie A6AAI0mca:

1) ¢opmupoBanue y 00y4aroUMXcs YMEHHUSI BUICTh U MIOHUMATh IIGHHOCTh 00pa30BaHMs,
3HQUUMOCTh ~XMMHMYECKOTO 3HAHUS I  KaXJOro YeJOBEKa, HE3aBUCUMO OT  €ro
npo(ecCHOHANIBHOM  JIeATENbHOCTH; YMEHUN pa3nuuaTh (aKThl M OLEHKH, CpaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HUX CBSI3b C KPUTEPUSIMH OLEHOK U CBSI3b KPUTEPUEB C
OTIPEICIICHHOW CHUCTEeMOW IICHHOCTEH, (OpMyIMpoBaTh W OOOCHOBBIBaTH COOCTBEHHYIO
MO3UILINIO;

2) ¢bopMmupoBaHUE y 00YYAIOUIMXCS EITOCTHOTO MPEJACTABICHHS O MUPE U POJIM XUMHH B
CO3JIaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KApTUHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPY’KAIOIIEW JEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH, - UCTIOJb3YS IS 3TOI0 XUMUYECKUE 3HAHUS;

3) npuoOpeTeHHe OOYYAIOIIMMKCS ONBITA Pa3HOOOPA3HOW  JCSTENBHOCTH, OIBITA
MO3HAHUS M CAaMOIIO3HAHHUSA, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX
YHHMBEpPCAIbHOE 3HAYEHHE Ul Pa3IMUHbIX BUIOB JAESITEIbHOCTH — HABBIKOB PELIEHUS MpoOieMm,
MNPUHSITUS PEHICHU, TOUCKA, aHanu3a U 00paboTKU MHGOpMAIIUN, KOMMYHUKATHBHBIX HAaBHIKOB,
HaBBIKOB M3MEPEHMIA, HABBIKOB COTPYAHHMYECTBA, HABBIKOB O€30MMacHOr0 oOOpamieHus ¢
BEILECTBAMH B TIOBCETHEBHOM KU3HU.

O0mas xapakTepucTuKa yued0HOro Kypca

XecTkuil TUMHUT BpEeMEHH, OTBEICHHBIM Ha W3y4yeHME XMUMHMHU Ha 0a30BOM YpPOBHE, U
COOTBETCTBUE O0pa30BATEIbHOMY CTAaHIAPTY OMpPENEIWJIM TIIATEIbHBIA OTOOp CoAepXKaHUs
Kypca XUMHH, KOTOPBINA MTO3BOJIUT:

® COXpPaHUTh JOCTATOYHO IIEJIOCTHBIN U CUCTEMHBIA KypC XUMHH, KOTOPBIN (hopMupoBacs
Ha MPOTSHKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUKCKOMN LIKOJIE;

® OCBOOOJUTHh KypC OT H3JIMIIHE TEOPETU3UPOBAHHOTO M CIIOKHOTO Marepuana, JJis
0TpabOTKH KOTOPOro TpedyeTcs: HeMajio BpPeMEHHU;

® MaKCHUMaJIbHO COKPaTUTh Ty OMKUCATEIbHYIO YAaCTh B COJIEP)KAHUN YU€OHOW TUCIUIUINHBI,
KOTOpasi HOCUT Cyry0O 4YacTHBI XapakTep U YMECTHa, CKopee JUIsl MPO(UIBHBIX ILIKOI M
KJIaCCOB;

® BKJIIOUMTH B KypC MaTepHall, CBI3aHHbIN C TOBCEHEBHOM KU3HBIO UeJIOBEKa, ¢ Oyaymieit
npodecCHOHATIBLHOM IeATEIbHOCTBIO BBITYCKHUKA, KOTOpast HE UMEET SIPKO BBIPAXKEHHOU CBS3H C
XHAMHEMN.

MeTo1010rn4ecKoi OCHOBOM MOCTPOEHHsI Y4eOHOTO COJIEpKaHUsl XMUMHU JJIs cpenHei
HIKOJIbI 0a30BOTO YPOBHSI SIBUJIACh UOeA UHMEZPUPOBAHHO20 KYPCA, HO He eCIecmeo3HaANUA, d
xumuu.

CtpykTypa mpeiaraeMoro Kypca pemniaet aBe mpo0aeMbl HHTETPAIlii B O0yYeHUH XUMHUH.
[lepBast — 3T0 6Hympunpeomemuas unmezpayus yaieOHON AUCUUTIIMHBL «Xumus». Mnes takoi
MHTETPAIK TUKTYET CIEAYIOUIYI0 OUePETHOCTh U3YUECHHUS Pa3/IeioB XUMHH: BHaYale U3y4aeTcs
opraamnueckas xumus (10 xmacc), a 3atem — xumus obmas (11 kmacc). Takoe CTpyKTypupoBaHue
00yCJIOBJIEHO TE€M, YTO 00O0O0IIEHUE COEpKaHMs MTpeaMeTa O3BOJIsIET Ha 3aBEpILIAIOIIeM dTare



c(OopMHpOBATh Yy BBITYCKHUKOB CpEIHEH WIKOJNbI HPEJCTAaBICHHE O XMMHUHU KakK LEJIOCTHOM
HayKe, II0Ka3aTh €IMHCTBO €€ MOHATHM, 3aKOHOB U TEOPU, YHUBEPCAIBHOCTb U IPUMEHUMOCTh
UX KakK JJI1 HEOPraHUYECKOM, TaK U JJI1 OPTaHUYECKON XUMUHU.

Bropas — 310 Mmesrcnpeomemnan unmezpayus, mo3BoIISAONMIAs HA 06a3e XUMUU OOBEIMHUTH
3HaHUS MO (u3uKe, OMOJIOruM, reorpaduu, 3KOJOTMM B €IUHOE MOHUMAHUE MPUPOABI, T.C.
c(hOopMHPOBATH LIEJTOCTHYIO €CTECTBEHHOHAYYHYIO KApTUHY OKPY>KAIOIIET0 MUPA. ITO MO3BOJIUT
CTapIIEKJIACCHUKAM OCO3HaTh TO, YTO 0€3 3HaHMN IO XMMHUHU BOCIPHUITUE OKPYXKAIOILEro MHUpa
OyIeT HEeNoJHbIM M YIIEpOHbIM, a JIOAW, HE IOJYyYMBLIME TAKUX 3HAHWUM, MOTYT CTaTh
HEOCO3HAHHO OMACHBIMU AJIi 3TOTO MHUpPA, TaK KaK XUMHYECKH HETrpaMOTHOE oOpalleHHe ¢
BEIIIECTBAMM, MaTepHajIaMH U IPOLIECCAaMU I'PO3UT HEMaJIbIMU OeaMH.

KpoMe 3TuxX AByX BeAylMX HMHTETPUPYIOIIUX HJIEH, KypC pealu3yeT U eIlle OJHy —
uHmezpayuio XUMU4ecKux 3HaHull ¢ 2yManumapHolMu OUCYURIUHAMUY: UCTOPUEH, TUTEpaTypoi,
MHUPOBOHU XYI0)KECTBEHHON KYJIbTYpOil. ITO, B CBOIO OYepe/ib, MO3BOJISET CPEICTBAMH YI€OHOTO
npeaMera MoKa3aTh pojib XMMHMU M B COLMAIbHON cepe 4eroBeYecKOH eATeNIbHOCTH, T.C.
MOJTHOCTBHIO COOTBETCTBOBATH UJIESIM 00pa30BaTEIBHOTO CTAaHAAPTA.

Oco0eHHOCTH cojep:KaHusl O00y4YeHHMs] XMMHHM B CPEIHCH IKoJie OOYCIOBJICHBI
cnenn(UKoi XMMUU KaK HayKd W MOCTaBJICHHBIMU LEIsIMH. OCHOBHBIMU MPOOJIEMaMU XUMHUH
ABIIIOTCA M3Y4YEHHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS,
MIOJIyUYEHHUE BEIIECTB C 33JJaHHBIMU CBOMCTBAaMH, MCCIEA0BAaHNE 3aKOHOMEPHOCTEH XUMHUYECKHUX
peakuui M IyTeld YIpaBICHHUs HMMHU B LEIAX IOJYYEHUS BEIIECTB, MaTepUaJIOB, DHEPIHUU.
[Toaromy B paboueil mporpamMme IO XUMHUHU HALUIM OTPAKEHHE OCHOBHBIE COJIEPIKATENbHbIE
JIMHWUU:

¢ «BemecTBo» - 3HaHHUA O COCTaBE M CTPOCHUU BEIIECTB, UX BAKHEUIINX (PU3HUECKUX U
XMMHUYECKHX CBOMCTBAX, OMOJIOrMUECKOM JCHCTBUM;

o «XuMHUecKasi peakuus» - 3HaHUs 00 YCIOBUSIX, B KOTOPBIX MPOSIBISIFOTCSI XUMUYECKHE
CBOICTBa BEILECTB, CII0CO0aX YIPaBJIE€HUs XMMHUUECKUMHU IIPOLIECCaMU;

e «[IpuMeHeHne BEIECTB» - 3HAHUS U OIBIT IPAKTUYECKON NEATEIbHOCTH C BELIECTBAMM,
KOTOpbIe HauboJiee 4acTo ynoTpeOstoTCs B MOBCEIHEBHOW >KM3HHU, IIMPOKO HCIOJIB3YIOTCA B
IIPOMBIIIIIEHHOCTH, CELCKOM XO035HCTBE, HA TPAHCIIOPTE;

® I3bIK XMMHMM» - CHCTEMA BAXHEHIIMX MOHATUN XUMHUHU U TEPMUHOB, B KOTOPBIX OHU
OIKCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB, T.€. MX Ha3BaHUsA (B TOM 4YHCIE U
TPUBHUAJIbHBIE), XUMHUECKHE (DOPMYJIbI U YpaBHEHMS, a TaK)Ke IIpaBUiia IepeBoaa HHpopmanuu ¢
€CTECTBEHHOTO 53bIKa Ha SI3bIK XUMHU U 0OpaTHO.

MecTto npeagmera B y4eOHOM ILIaHe.

@®enepalibHbIl  TOCYJApCTBEHHBIM  00pa3oBaTelNbHBIM  CTAaHAAPT  NPETyCMaTPUBAECT
U3ydyeHHe Kypca XMMHU B CpeJHEH IIKOoJe Kak COCTaBHOM dYacTH MpeaMeTHOH oOxactu
«EcTecTBEeHHOHAay4YHbIE PEAMETHIY.

B ba3zucHoM yyeOHOM IuTaHe cpeiHel IIKOJIbI XMMHUS BKIIIOUYeHa B paszen «CoxaepkaHue,
bopMupyeMoe ydacTHUKaMU 00pa30BaTEIbHOTO MPOIIECCay.

Ora nporpamma no xumuu (10 kiacc) ansg cpenHero obuiero oOpa3oBaHUsl Ha 0a30BOM
YpOBHE COCTaBJieHa U3 pacyera 1 yac B Heenmto B o0beMe 34 yueOHBIX YacoB.

Pe3y.111>TaT1)1 0CBOCHUH Kypca.
I[C}ITCJ'IBHOCTB YUYUTCIIA B O6y‘-ICHI/II/I XHUMHUHU B CpCIlHCfI IIKOJEC OOJI?KHA OBITh HaIlpaBJICHA
Ha JOCTHXCHHEC O6yanOHIHMHC${ CICAYIOIIUX JIUYHOCMHBIX PE3)/ibInamoes.

- B I1EHHOCTHO-OPHEHTAllMOHHOW cdepe - ocozumanue POCCHICKONW TpakIaHCKOU
WJICHTUYHOCTH, MAaTPUOTU3MA, YyBCTBA TOPJIOCTH 32 POCCUICKYIO XMMUYECKYIO HAYKY;
- B TpYyAOBOW cdepe — 2omosHocmb K OCO3ZHAaHHOMY BBIOOpY JanbHeHIIen

00pa3oBaTeNbHONW TPACKTOPUU B BBICIICH IIIKOJIC, TJAE XWUMHUS SIBISETCS TPOPUIHPYIOMIEH
JUCITUIIIIMHOM;

- B IO3HABATEIHHOM (KOTHUTUBHOM, MHTEIUIEKTYaIbHON) chepe — ymeHue YyIpaBisiTh CBOSH
MO3HABATENILHON JIEATENBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pPa30BaHUIO, B TOM YHCIIE



camM000pa3oBaHuI0, HA MPOTSHKEHUU BCEH JKM3HU; CO3HATENIbHOE OTHOILIEHHE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIICITHOM MPodecCHOHABHON 1 00IIEeCTBEHHON eI TeIbHOCTH;

- B cepe cOepexkeHUsl 3M0POBbSl — NpuHsAmue u peanuzayus UEHHOCTEH 310pPOBOTO U
Oc3omacHOro oOpa3a KW3HU, Henpusmue BPEAHBIX TPUBBIYCK (KypeHUSs, YIOTpeOJIeHuUs
QJIKOTO0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHMI O CBOMCTBAaX HAPKOJIOIMYECKUX M HAPKOTHUYECKUX
BEIIICCTB.

Memanpeomemnvle pe3yibomamovl 0CE0CHUA BbINYCKHUKAMU CPeOHell WIKOJbl Kypca
xumuu:

- UCNOb306aHUe YMEHUNM M HABBIKOB Pa3JIMYHBIX BHUJIOB IO3HABATEIHHOU N1E€ATEIbHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HaHWUS  (CHUCTEMHO-UH()OPMAIIMOHHBIM  aHANU3,
HaOIIf0/IeHNe, W3MEpPEHHUe, IMPOBEICHUE JKCIEPUMEHTa, MOJCIUPOBAHUE, HCCIEA0BATEIbCKAS
JESTENIbHOCTD) JUISl U3YUYEHHS] PA3IUYHBIX CTOPOH OKPYXKAIOIIe NeiCTBUTEIbHOCTH;

- gr1aodenue OCHOBHBIMU HHTEIUICKTYAJbHBIMH OIEpanusMu: (OPMYIUPOBKA THITOTE3HI,
aHaJIU3 ¥ CHUHTE3, CPAaBHEHUE U CHCTEMAaTU3allls, BBISIBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBS3EH U
MIOVCK aHAJIOTOB;

- no3HaHue 0OBEKTOB OKPYXKAIOIIET0 MUpa OT O0LIEro Yepe3 0COOEHHOE K eIMHUYHOMY

- yMeHue TeHePUPOBATh UJICH U ONPEACISATH CPEICTBA, HEOOXOIUMBIC JIsl UX PeaTh3aIluy;

- yMeHue OTPEENATh EeIH U 3a/1a4H IeATeIbHOCTH, BBIOUPATh CPEICTBA Peallu3alluy EeIH
Y TIPUMEHSATH UX Ha TIPAKTHKE;

- UCNOb306aHUe PA3TUYHBIX HCTOYHHKOB MJI TONYYCHHUS XHMHUYECKOW HHQpOpMAaIUH,
MOHMMAaHHUE 3aBUCUMOCTU COCpX)aHus W (GOpMBI TMpeAcTaBieHUs HHPOpMAIMH OT Ieieh
KOMMYHHKAIIIH U aJpecaTa;

- yMeHue TPOAYKTHBHO OOMAThCS W B3aMMOJCHCTBOBATH B TIPOIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh [O3UIMUA JIPYTHMX YYaCTHHUKOB JAEATENbHOCTH, 3 HEKTHBHO
paspemath KOH(IUKTHL,

- 20MO6HOCHMb W CIIOCOOHOCTh K CaMOCTOSTENbHOW WHGOPMAIMOHHO-TIO3HABATEIbHOM
JESTSIIbHOCTH, BKIIIOYash YMEHUE OPHCHTHPOBATHCS B PA3JIMYHBIX HMCTOYHWKAX HH(pOpMammw,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TMOJIYyYaeMYI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;

- YMeHue UCTIONb30BaTh CpeACTBa UH(DOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHIMA
(manee — UKT) B penicHHM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHH3AI[MOHHBIX 33/1a4 C
coOroIeHIEM TpeboBaHUit SPrOHOMUKH, TEXHUKHU 0e30MmacHOCTH, TUTHEHBI,
pecypcocOepekeHu s, MPaBOBBIX M ATHUECKUX HOPM, HOPM HH(GOPMAITMOHHON 0€3011aCHOCTH;

- @lladeHue S3BIKOBBIMH CPEJICTBAMH, B TOM YHCJE W SI3BIKOM XHMHH, - YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PECHHUS, UCTIOIH30BATh aICKBATHBIC S3BIKOBHIC CPEJICTBA,
B TOM YHCJI€ U CHMBOJbHBIC (XUMUUYECKUE 3HAKH, (DOPMYIIbI U YPABHEHUS).

Ilpeomemuvimu pesynomamamu W3y49eHUs XUMHH Ha 0a30BOM ypOBHE Ha CTYIICHH
CpeaHero o0miero 0opa3oBaHus SBISIOTCA:

1) B mo3HaBaTenbHOM cepe:

- 3HaHue (IOHUMAHUE) U3VYEHHbIX NOHAMUL, 3AKOHO8 U Meopull;

- YMeHue ONHCHIBATH JIGCMOHCTPAIMOHHBIE W  CaMOCTOSTEIBHO  IPOBEICHHEIC
HKCIIEPUMEHTBHI, HUCIIONIB3YS AJIsI ’TOTO €CTECTBEHHBIN (PYCCKUH, POJIHOM) S3BIK U S3bIK XUMHH,

- YMeHue KIACCU(PUITUPOBATH XUMUYCCKUE DJIEMEHTHI, MPOCTHIE U CIIOKHBIC BEIIECTBA, B
TOM YHUCJI€ U OPTaHMYECKUE COSTUHEHHS, XUMUYECKHIE PEAKIIUU 0 Pa3HbIM OCHOBAHUSIM;

- yMeHue XapaKTePU30BaTh H3YUCHHBIC KIJIACCHI HEOPTaHWYECKHX U OPTaHWYECKUX
COCTMHEHUH, XUMHUYECKHE PEaKIUH;

- 20MOBHOCMb TIPOBOJUTh XUMHYCCKHIA SKCIIEPUMEHT, HAOII0AaTh 32 €ro MpOTeKaHUEM,
(buKCUpPOBAaTh PE3YNHTATHl CAMOCTOSTENILHOTO U JIEMOHCTPUPYEMOTO JIKCIEPUMEHTa WU JIeTaTh
BBIBO/IBI,

- ymeHue (HOPMYIHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATH CBOWCTBA
HEU3YYCHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMHU U3YUCHHBIX;

- NOUCK UCTOYHUKOB XUMHYECKOH MH(pOpPMAIUH, OyYeHHE HEOOXOAMMON HH(OpMAIIHH,
€€ aHaJIN3, U3TOTOBJICHHE XUMHYECKOTO HH(POPMAITMOHHOTO TIPOAYKTA U €T0 MPE3CHTAITUS;



- gladeHue O00S3aTEIBHBIMU CIPABOYHBIMH MaTepuanaMu: [lepuonuueckor cHCTeMOu
xumuyecknx snemenToB JI. V. MenzeneeBa, tabnuieil pacTBOPUMOCTH, 3JIEKTPOXMMUYECKUM
PAOOM HAIpSOHKEHUH METAJUIOB, PSAOM JJIEKTPOOTPHULATENIBHOCTH — I XapaKTepUCTUKHU
CTPOEHHMS, COCTaBa U CBOMCTB aTOMOB XMMMUECKUX 371eMeHTOB |-1V nepronos u 00pazoBaHHBIX
VMU MIPOCTHIX U CJIOKHBIX BELIECTB;

- ycmawoeneHue 3aBUCUMOCTU CBOWCTB M IPUMEHEHUS BA)KHEUIIMX OPraHUYECKUX
COEIMHEHUI OT UX XUMHUYECKOTO0 CTPOEHUS, B TOM YHUCIIE U O0YCIOBIEHHBIX XapaKTEpPOM 3TOTO
CTpOeHUS (MPEACTbHBIM WM HETIPEICIbHBIM) U HATHYUEeM () YHKIIMOHAIBLHBIX TPYIIIL;

- MOoOenuposanue MOJIEKYJ BaXKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

- NOHUMAHUe XUMUYECKON KapTUHBI MUpA KaK HEOTHEMJIEMOM 4acTU LEIOCTHONW HAay4YHOH
KapTUHBI MUPA;

2) B 1LIEHHOCTHO-OPUEHTAIIMOHHOW cdepe — aHaNIM3 M OLEHKAa MOCIEACTBHM s
OKpYXKaroIIel cpenbl OBITOBOM W TPOU3BOJCTBCHHOW JEATEIILHOCTH YEIOBEKA, CBSI3aHHOU C
MIPOU3BOJICTBOM U NepepaboTKOI BaXKHEUITNX XUMUYECKUX MPOIYKTOB;

3) B TpynoBoi chepe — nposedenue XUMHUECKOTO SKCIICPUMEHTA;, paszeumiie HABBIKOB
yueOHOM, MPOEKTHO-UCCIIEIOBATENIbCKON, TBOPUYECKOM JEATEIbHOCTH MPU  BBHINOJIHEHUU
MHAMBUAYAJIILHOTO IPOEKTA 110 XUMUH;

4) B cdepe 310poBOoro odpasa KU3HH — coOI00eHue TIPaBUI OE30IIacCHOTO OOpaIleHUs C
BEIECTBAMM, MaTepualaMd M XUMHUYECKHMMM IpOLECCaMM; OKa3aHWE IEpBOM IOMOLIU IpU
OTpaBJICHMSX, OXKOTax M JPYTrUX TpaBMax, CBSI3aHHBIX C BEHIECTBAMH M J1TaOOPATOPHBIM
000pyTI0BaHUEM.

COJEPXAHUE KYPCA

ba3oBblii ypoBeHb.

11 knacc
Tema 1 CTpoenue aTroma u nepuoauydeckuii 3axon JI. U. Menneneesa (3 u)
OCHOBHBIE CBEJICHUS O CTPOCHUM aToma. SIapo: MpOTOHBI U HEUTPOHBI. M30TONBI. DIEKTPOHBI.
OnekTpoHHas 000JI04Ka. DHepreTHueckuid ypoBeHb. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX
000JIOYEK aTOMOB DJJIEMEHTOB 4-r0 W 5-TO0 mepuoloB mnepuoaudeckoir cucremsr [[. U.
MenneneeBa (mepexoHbIX dieMeHToB). [loHsTHE 00 opbutamsax. 8- u p-opOuTanu.
DNEeKTPOHHBbIE KOH(UTYpAIITN ATOMOB XUMUYECKUX JIEMEHTOB.
[Tepuoanueckuii 3akoH /. 1. MenneneeBa B cBere yueHus o crpoeHun aroma. Otkpeitue /. U.
MenneneeBpIM NEPUOIUIECKOTO 3aKOHA.
[Tepuonuueckass cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBa — rpaduueckoe
oToOpa’keHHe MEepHoJNYEecKOoro 3akoHa. du3nyeckuil cMbICT MOPSAIKOBOIO HOMEpPA 3JIEMEHTa,
HOMEpa MepuojJa U Homepa rpymnnbl. BaseHTHbIE 31eKTpoHbl. [IprurHBI M3MEHEHUS CBOMCTB
3JIEMEHTOB B TNepuojax M rpynnax (riaBHeIX mnoxarpymmnax). IlomoxkeHue Bojgopona B
MIEPUOTUYECKON CUCTEME.
3HaueHUE NEPUOANYECKOTO 3aKOHA U MEPUOINYECKON CHUCTEMBbl XMMHUECKUX 3yieMeHToB J[. U.
Menzeneesa ais pa3BUTUS HAYKU U TOHMMAHUS XUMHUECKON KapTHHBI MUpA.
JNemoHncTpanuu. Pasnuunbeie popMbl NEpHOINUECKON CHCTEMBI XMMHUYECKHX 3reMeHToB /[I. .
Meneneesa.
JlaGopatopusbiii onbiT. 1. KoHCTpynpoBaHue NEpHOJUYECKOM TaOMUIBI 3JIEMEHTOB C
MCIIOJIb30BaHUEM KapTOUEK.
Tema 2 Ctpoenne Bemectna (9 u)
Nonnass xumudeckass cBs3b. Katnonbl m anumonbl. Kimaccudukammss wonoB. MonHBIE KpuC-
TajyIndeckue pemeTky. CBOMCTBA BEMIECTB C 3TUM THIIOM KPUCTAIUIMUECKUX PELIETOK.
KoBanentHas xumuyeckass CBsI3b. OJEKTpooTpuuaTenbHOCTh. [lonsipHas u  HemosspHas
KOBaJIeHTHbIE CBs3U. Jlumoinb. IlonsipHOCTh CBA3M M MHOJSPHOCTH MOJEKYJIbl. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIM MeXaHU3Mbl 00pa30BaHHUS KOBAJEHTHON CBA3M. MOJEKyIspHble U
aTOMHBIE KpUCTa/NIMYecKue pemerky. CBONCTBa BEIIECTB C 3TUMHU THINAMM KPUCTAIIMYECKHX
pEIIETOK.




Mertannnueckas xumudeckas cBsizb. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJUI0B. MeTtayuinyeckas
XUMHUYECKasl CBSI3b M METaJUIMYecKas KpUcTaluueckas penierka. CBONCTBa BEIIECTB C 3TUM
THTIOM CBSI3U.

BonoponHas xmmuyeckass cBs3b. MeXMOJEKYJApHas U BHYTPUMOJEKYJSpHAs BOJOPOJHAS
CBsI3b. 3HAUCHHE BOJOPOAHOMN CBS3H ISl OPraHU3aluU CTPYKTYp OHOMOIUMEPOB.

[Tonmumepsl. [lnmacTmaccsl: TEPMOIUIACTBI U PEAKTOILIACTBI, UX MPEACTABUTEIN U NPUMEHEHHUE.
Bonokna: mnpuponnbie (pacTUTENbHbIE W JKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

["a3000pazHoe cocrosiHue BemecTBa. Tpu arperaTHbIX COCTOSIHUS BOJIbI. OCOOEHHOCTH CTPOCHUS
ra3oB. MossipHbIif 00beM Ia3000pa3HbIX BEIIECTB.

[Tpumepbl Ta3000pa3HBIX MPHUPOTHBIX CMECEi: BO3AYX, NPUPOAHBIN Ta3. 3arps3HeHue
atMocdepsl (KHCIOTHBIC TOXAH, MapHUKOBBIA 3(hdext) m Ooprda ¢ HuM. [IpencraBurenu
ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIIEKHUCIBIN Ta3, aMMHaK, 3THieH. VX monyueHue,
coOupaHue U pacro3HaBaHUe.

Kunkoe cocrosinue BemectBa. Boma. Ilorpebnenue Boasl B OBITY W Ha MPOHM3BOJCTBE.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

MuHepanbpHble BOJbI, UX UCIIOJIb30BAHUE B CTOJOBBIX U JEUEOHBIX LIETAX.

Kunkue KpucTamibl U UX IPUMEHEHUE.

TBepaoe cocrosiHuE BemecTBa. AMOp(QHBIE TBEpAbIE BEIIECTBA B MIPUPOJE M B KU3HU YETIOBEKA,
WX 3HaY€HUE U NpuMeHeHue. Kpucramimueckoe CTpOEHHUE BEILIECTBA.

HucnepcuHbie cucreMsl. [lonsaTue o aucnepcHex cuctemax. /lucnepcHas asa u gucnepcuoHHast
cpena. Knaccudukanuss OUCHEPCHBIX CHUCTEM B 3aBHCHUMOCTH OT arperaTHOro COCTOSHUS
JTUCIIEPCHOM cpesibl U TUCIEPCUOHHOMN (ha3bl.

['pyOoaucniepcHbIE CUCTEMBI: SMYJIbCUU, CYCIIEH3UH, a9PO30JIH.

ToHKOUCIIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

CocraB BemiecTBa U cMeceld. BemecTBa MOJNEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[Tonstue «1oys» M €€ Pa3HOBUAHOCTH: MaccoBas (10N AJIEMEHTOB B COCAMHEHHH, OIS
KOMIIOHEHTa B CMECH — JI0JI1 IpHUMECEH, J10Ji1 PacTBOPEHHOI'O BEILECTBA B pacTBOpE) U
oObvemHas. [{oins BbIX0O/A MPOAYKTA PEaKUU OT TEOPETHUECKH BO3ZMOKHOTO.

JeMmoHcTpanuu. Mojienb KpUCTAITMYECKON pereTky xjiopuaa HaTpust. OOpa3ibl MUHEPAJIOB ¢
VMOHHOM KPHUCTAJUIMYECKOW PELIETKOM: KalbpluTa, raguTa. MoJaenu KpUCTAIUIMUECKUX PELIETOK
«CyXoro Jpaa» (WM uoja), anmasa, rpadura (uau kBapua). Mojaens mosnekynsl JJTHK. O6pasib
wiactMace  (eHomodopmanbleruaHble,  MNOJAMYpETaH,  HOJMATHIIEH,  MOJUIPONMIIEH,
MOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. O0pasibl BOJIOKOH (IIE€PCTh, IIENK, alleTaTHOE BOJIOKHO,
KallpoH, JaBcaH, HEWIOH) W u3Aenus u3 HuX. OOpas3ubl HEOPraHWYECKHUX IOJIMMEPOB (cepa
IlacTUYecKasi, KBapl, OKCHJ aIOMUHHUSA, MPHUPOJHbBIE AJIOMOCHIMKATBI). MoJenb MOISPHOTO
oObema razoB. Tpu arperaTHbIX cOCTOSHHS Bozbl. OOpa3lbl HakUMM B yailHMKe M TpyOax
LEHTpaJIbHOro oTorIeHus. KecTKOCTh BOJIbI U CcrIOcOObl ee ycTpaHeHus. [Ipubopsl Ha KUAKUX
Kkpuctaiax. OOpa3ipl pasIMYHbIX JUCIEPCHBIX CUCTEM: 3MYJbCUH, CYCIEH3MM, a’po30Jei,
renieit u 3oneil. Koarynsauusa. Cunepesuc. D¢ dexr Tunaans.

JlabopaTopubie onbIThl. 2. OmnpenencHHe THUMNA KPUCTAUIMUECKOM PEIIETKH BEIECTBA U
OMMCaHUE ero CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKIMEH MOJMMEPOB: MJIACTMACC U BOJOKOH U
uznenust u3 Hux. 4. McnblTaHue BOABI Ha JKECTKOCTb. YCTPAHEHHE >KECTKOCTH BOJBL. 5.
O3HakoMJIEHHE ¢ MUHEPATbHBIMU BoAaMHU. 6. O3HaAKOMIIEHUE C JUCTIEPCHBIMU CUCTEMaMHU.
IIpakTnyeckas padora Ne 1. [Tonmyyenue, cobupanue u pacro3HaBaHHE I'a30B.

Tema 3 Xumudeckue peakumnu (10 u)

Peakuuu, waymue 0e3 UW3MEHEHMS COCTaBa BELIECTB. AJUIOTPONHS U aJUIOTPOITHBIE
BUJOoU3MeHeHHs. [IpuunHbl auioTponuu Ha npuMepe Moaudukauili Kuciopoja, yriepojaa u
docdopa. O30H, ero OUOITOTUYECKAS POJIb.

W3omepsl u u3omepus.

Peakuuu, waymmue C HM3MEHEHMEM COCTaBa BEIIECTB. Peakluum COEAVHEHHs, Ppa3lIoKEHUs,
3aMeIIeHus] W OOMEHAa B HEOPraHWYECKOW W OpPraHWYeCKOW XWMHU. Peakmuu 5K30- W DH-




norepMuueckue. TernoBoil >QQpeKkT XMMHUYECKON peakiuu U TEPMOXUMHYECKHE YpaBHEHHS.
Peakiuuu ropeHus, Kak 4aCTHBIN CIy4all SK30TEPMUYECKUX PEAKLIUM.

CkopocTh XxuMuUYecKo peakiuu. CKOPOCTh XMMHUYECKOW peakiuuH. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklUuu OT MPUPOJAbl PEArupyroIMX BELIECTB, KOHLEHTPALMH, TEMIEpPaTyphl,
IJIOIIAM MOBEPXHOCTU CONPHUKOCHOBEHUS M KaTaiu3aTopa. Peakuum romo- M reTeporeHHsbIE.
[Tonsatne o kartamu3e W Karanuzaropax. DepMeHTHl Kak OWOJIOTMYECKHE KaTalu3aTophl,
0COOCHHOCTH MX (PYHKIIMOHUPOBAHHUSL.

OO6paruMocTh XUMHUYECKHX peakiuil. HeoOpatumele n oOpaTHMble XHMHYECKHE PEaKIHH.
CocTosiHMEe XMMHUYECKOr0 paBHOBECHUS AJIsi OOpaTHUMbIX XUMHYECKHX peakiuil. CrocoObl cMe-
HICHUS] XUMHYECKOIO0 DPAaBHOBECHs Ha MpuUMepe cuHTe3a amMMmuaka. [loHstue 00 OCHOBHBIX
Hay4yHBIX IPUHLUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMUAKa WM CEPHON KUCIIOTHI.

Ponb Bombl B xumuueckoil peakiuu. VcTuHHBIE pacTBOphl. PacTBopuMOCTh M KilaccH(pUKalus
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BELLIECTBA.
DJIEKTPOIUTBHl U HEIJEKTPOJIUTHI. DJIEKTPOJIIUTHYECKas Auccounanus. Kucinorsl, oCHOBaHUS U
COJIM C TOYKH 3PEHUSI TEOPUU AIIEKTPOJIUTHUECKON AUCCOLUAIINH.

XHUMHUYECKUE CBOMCTBA BOJBI: B3aUMOJCIHCTBUME C META/NIAMH, OCHOBHBIMHM M KHUCJIOTHBIMU
OKCHJIaMH, pa3joXeHHe U o00pa3oBaHME KPHCTAIOTHAPATOB. Peakiuu TuapaTanuud B
OpraHUYECKON XHUMUH.

['maponus opraHMYecKMX W HEOPraHWMYECKHX coeauHeHui. HeoOpaTuMmblii  rumponms.
OOpaTuMblii THAPOIU3 CONEH.

['uponu3 opraHMuECKUX COSIUHEHHUM U €ro MPaKTUYECKOE 3HAUECHUE JJIs TOJIyUYEHUs THAPOIIU3-
HOTO cIHMpTa M MbUIa. buojornyeckas pojp TUIpOJiM3a B IJIACTUYECKOM U IHEPreTUYECKOM
0OMeEHE BEIIECTB U PHEPTUH B KIIETKE.

OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHusd. OnpenesieHHE CTENEHU
okucieHus 1o ¢opmyne coenuHeHusa. IloHsTne 00 OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIIEHHE U BOCCTAHOBJIEHUE, OKUCIUTENIb U BOCCTAHOBUTEII.

DNeKTpoan3. DIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM IpoLEecC. DIEKTPOIU3 pac-
IJIaBOB M PAcTBOPOB Ha MpuMepe xjiopuaa Hatpus. [IpakTudeckoe mpUMEHEHUE 3JIEKTPOIIH3a.
DNEKTPOIUTUUECKOE MTOTYUEHUE aTFOMUHUS.

Hemoncrpauuu. IIpeBpamenue kpacHoro docdopa B O6enbrit. O30naTtop. Moaenu mMonexkyn H-
Oyrana u wm3o0yTaHa. 3aBUCUMOCTH CKOPOCTH PEaKIMH OT MPUPOABI BEIIECTB HA MPUMEpE
B3aMMOJICMCTBHS PAaCTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHIEHTPALUMU C OJUHAKOBBIMU
rpaHyllaMd IMHKa W B3aMMOJEHCTBHS OJUHAKOBBIX KYCOUYKOB pa3HbIX METAUIOB (MarHus,
[IMHKa, »elle3a) C COJISTHOW KHCIOTOM. B3ammopeiicTBue pacTBOpPOB CEpHOW KHCIOTHI C
pacTBopaMu THOCylIb(aTa HATPUS pPa3IUYHOW KOHLEHTpAlMM U TeMmieparypbl. Mogenb
KHIIAIEro ciod. PasnokeHwe Nepokcuaa BOJOPOAAa € IOMOIIBIO KaTajau3aTopa (OKcuaa
maprania (IV)) m xartamassl celporo Mmsica U cblporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakuuii, uAyIuX ¢ 00pa3oBaHMEM OCaJlKa, ra3a WK BOjAbl. B3aumozelcTBue JINTUS U HATPHS C
Bojoit. [Tonmyuenue oxcuna docdopa (V) u pacTBopeHHEe €ro B BOJE; UCIBITAHUE MOTYyYEHHOTO
pactBopa JakmycoM. OOpaslibl KpHCTAIIOTHIpaToB. VcnbITaHue pacTBOPOB 3JIEKTPOJIIUTOB U
HEJJIEKTPOJIUTOB Ha NpEeIMEeT AUCCOLUAIMU. 3aBUCHMOCTb CTEIEHH 3JIEKTPOJUTHYECKON
JMCCOIIMALMU YKCYCHOM KHMCJIOTBI OT pa30aBieHus pactBopa. I'maponu3 kapOuaa KajbIusl.
['unponu3 xkapOOHATOB LIETOYHBIX METAIOB W HUTpaToB ImHKa uiau cBuHUa (l1). [Homydenue
MbuIa. [IpocTelmme OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU: B3aUMOJECHCTBHE ILIMHKA C
COJITHOW KHCJIOTOM H Keine3a ¢ pactBopoMm cynbdara memu (lI). Mogenp snextponmsepa.
Mopnenb 37eKTpOIN3HOM BaHHBI 715 TIOJTYYEHUS AIFOMUHUS.

JlaGopaTopHblie ombITH. 7. Peakius 3aMemieHus: MeIu JKeJIe30M B pacTBOpPE MEAHOTO KyIopoca.
8. Peakmum, uaymme ¢ oOpa3oBaHueM ocaika, raza u Boabl. 9. Ilomyuenuwe kucimopona
pa3ioXKeHueM MEepOKCHAAa BOJOpoJa ¢ MoMolibio okcuaa mapranua (V) m karamasel celporo
kaprodens. 10. [Tonyuenue Bomoposa B3aUMOACHCTBUEM KUCIOTHI ¢ IIMHKOM. 11. Pasnnunbie
CIIy4au THUAPOJIU3a COJICH.

Tema 4 BemecTBa 1 ux cBoiicTBa (/2 u)




Mertamibl. B3aumoneiicTBHE METANIOB C HEMeTaulaMH  (XJIOpOM, CEpOd W KHCIOPOIOM).
B3aumoneiicTBue 1IENOYHBIX U IIEI0YHO3EMEIBHBIX METANIOB C BOJOW. DIEKTPOXUMHYECKHUM
pAl HANpPSDKEHWM MeTaJuioB. B3amMoJelcTBME METalIOB € pAacTBOpaMU KHCIOT M COJIEH.
AmroMuHOTEepMUS. B3auMoelicTBre HATPUS C ITAHOJIOM B (DEHOIOM.

Kopposuss meramnos. lloHATHE 0 XMMMYECKOHM U DIIEKTPOXMMHUYECKOM KOPPO3MM METAJUIOB.
CriocoOb!I 3aIUTHl METAIIIOB OT KOPPO3HH.

Hemeramnbsl. CpaBHUTENBHAs XapaKTEpUCTUKAa TaJOreHOB Kak HaubOosiee  TUIHYHBIX
npejacraBuTesield HemeTauioB. OKHUCIUTENbHbIE CBONCTBA HEMETAUIOB (B3aUMOAEHUCTBHE C
MeTaJulaMd ¥ BOJOpoJoM). BoccraHoBUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOJEHCTBHE C
6osee 3IeKTPOOTPULIATEIbHBIMU HEMETAJIJIAMU U CJIOKHBIMH BELECTBAMU-OKUCIUTEISIMHU).
Kucnorsl Heopranuyeckne u opranundeckue. Krmaccudukanus kucnor. XMMHUYECKHE CBOMCTBa
KHCIIOT: B3aMMOJEHCTBHE C METAUIAMM, OKCHJIAMH METaJUIOB, T'MIPOKCHIAMU METaJlIOB,
comsimMu, crnupramu  (peakuus — orepudukanuu). OcoOble  cBoWicTBa  a30THOH U
KOHLEHTPUPOBAHHON CEPHOU KHUCIIOTBHI.

OcHoBaHMs HeopraHudeckue M opranumueckue. OCHOBaHUS, WX Kiaccuukanus. XUMUYECKHe
CBOMCTBA OCHOBAHMI:, B3aUMOJECHCTBUE C KHUCJIOTaMH, KHCIOTHBIMH OKCHJAMHU U COJISIMH.
Pa3nosxeHne HepaCTBOPUMBIX OCHOBAHMA.

Conu. Knaccudukanus coneif: cpennue, KUCIble U OCHOBHblE. XMMHUYECKHE CBOWCTBa COJIEH:
B3aUMOJICVCTBUE C KUCIIOTaMH, LIEJI0YaMH, METaIaMHi U cojisiMu. [IpencraBurenu coneut u ux
3HaUYCHHME. XJIOpUJ HaTpus, KapOoHaT Kaibiwsa, Qocdar Kampnus (CpeIHUE COJH);
THPOKapOOHATHI HATPHUSI M aMMOHUS (KUCIIBIE COJIH); THapoKkcokapOoHar meau (1) — mamaxur
(OCHOBHas COJIb).

KauecTBeHHblE peakluu Ha XJIOpHUA-, CyidbpaT-, U KapOOHAaT-aHUOHBI, KaTHMOH aMMOHUS,
katuonsl >kene3a (I1) u (lll). T'enernueckas cBsi3pb MeXAy KiaccaMl HEOPTaHMYECKUX U
OpPraHMYEeCKUX COEIMHEHHU. IloHATME O TEHETHMYECKOW CBSI3M M TIEHETUYECKHX psaax.
['enetnueckuil pag meramia. 'enernyeckuii psag HemeTauia. OcOOEHHOCTH T€HETUYECKOTro psijia
B OPraHUYECKON XUMUHU.

HNemoncrpanuu. Kosmrekuus oOpasnoB meramnoB. B3aumopelcTBue HaTpusi U CypbMBI C
XJIOpOM, JKene3za ¢ cepod. I'opeHuMe MarHus M ajJlOMHHMS B Kuciaopozae. B3ammopeicrtsue
LIEJIOYHO3EMENBHBIX METAJJIOB C BOAOW. B3aummoneiicTBue HaTpus € 3TaHOJIOM, LMHKA C
YKCYCHOM KHCJIOTOW. ATIOMUHOTEPMUA. B3auMoaercTBue MEAN ¢ KOHLIEHTPUPOBAHHOM a30THOM
KHCIIOTON. Pe3ynpTaTel KOppO3MM METaUIOB B 3aBUCUMOCTH OT YCJIOBUM €€ IPOTEKaHUS.
Komneknus o6pa3ioB HemeTaiwuioB. B3aumojaeicTBHe XJIOPHOW BOJBI C pacTBOPOM Opommuaa
(vonmnna)  kamus.  Kosulekuus — NpUPONHBIX — OpPraHUYECKUX  KUCIOT.  Pa3baBneHue
KOHIICHTPUPOBAHHOM CEpPHOM KUCJIOTHI. B3anmonelcTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI
C caxapoMm, LeuIofo30i U Meabto. OOpasibl MPUPOIHBIX MHHEPAJIOB, COAEPKAIIUX XJIOPHUA
HaTpus, KapOoHarT Kajblus, ¢ocdar kambiuss u rugpokcokapoonar meau (I1). OO6pasub
NUILEBBIX MPOJYKTOB, COJAEPXKAIUX T'MIPOKApOOHATHl HATPHUS U aMMOHMS, MX CIIOCOOHOCTH K
pa3IoKEHUIO pU HarpeBaHuu. ['amenue conpl ykcycoM. KauecTBEHHbIE peakuy Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopubie onbiThl. 12. VcnbeiTaHue pacTBOPOB KHCJIOT, OCHOBAaHUNW U coJsied
uHAMKaTopamu. 13. B3aumoneicTBHE COJSHOM KHUCIOTBI M PacTBOpa YKCYCHOM KHCIIOTHI C
Metaiamu. 14. BzaumopeicTBHe COJSHOW KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHUsMHU. 15. BzaumopelcTBHE COJITHOM KHUCIOTBI M pacTBOpa YKCYCHOW KHCIOTHI C
cosimu. 16. [lomyueHne m CBOMCTBA HEpPaCTBOPMMBIX OCHOBaHMM. 17. ['maponus xyiopuaoB u
alleTaToB IMIETOYHBIX MeTauioB. 18. O3HakoMJIeHHME C KOJUIEKLMSMHU: a) MeTaioB; O)
HEMETAJJIOB; B) KHUCJIOT; ') OCHOBAHUM; /) MUHEPAJIOB M OMOJOTMYECKHX MaTepUaloB, COAEp-
KaIIUX HEKOTOPBIE COJIH.

IpakTnyeckass padora Ne 2. PemeHue SKCIIEpUMEHTAIBHBIX 3a7ad Ha HICHTH(QHKAIHIIO
OpPraHMYECKUX Y HEOPTaHMYECKUX COECIUHEHHM.

Y4eOHO-TeMaTH4YeCKOe INIAHMPOBaHue 10 XumMuM B 11 Ki1acce



Ne Tema KosmnuectBo B Tom uncie
n/n 4acoB Ypoxkn IIpakrnyeckue | KonTpoabHbie
padoThI padoThI
1 Crpoenue aToMa u 3 3
I13 J1.1.
Menpeneena
2 CtpoeHue BelecTna 9 7 1 1
3 XUMHUECKUE 10 9 1
peaxkuu
4 BerectBa 1 ux 12 10 1 1
CBOIICTBa
UTOIO: 34 29 2 3

NHOOPMALIMOHHBIE CPEJICTBA

HHuTepHeT-pecypchbl HA PyCCKOM si3bIKe

1. http://www.alhimik.ru TlpeacraBieHsl cienyromue pyOPUKU: COBETHI aOUTYPHCHTY,
YYUTEII0 XUMHH, CIIPABOYHHK (OYEHb OOJIbIIIAs MO00PKa TAOJKII M CIIPABOYHBIX MAaTEPUAIIOB),
Becesiasi XHMMHEs, HOBOCTH, OJIMMIIMAIbI, KyHCTKamepa (Macca HMHTEPECHBIX HCTOPHYECKUX
CBEJICHUI).

2. http://www.hij.ru Kypaan «XuMus 1 )U3Hb» MOHITHO U 3aHUMATEIIBHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIi KypHAT «XUMUKA U XUMHSD»,
B KOTOPOM TMPEJCTABICHO MHOXECTBO OIBITOB 10 XHMHH, 3aHUMATEILHOW HWH(OpMaIuy,
HO3BOJISIFOLICH YBJIEYb YYCHHKOB SKCIIEPUMEHTAIBHON YaCThIO IPEIMETA.

4. http://c-books.narod.ru BeeBo3morkHast auTeparypa mo XuMHuH.

5. http://www.drofa-ventana.ru M3secTHoe u31aTelIbCTBO yueOHO uTeparypbl. HOBHHKH
HAYYHO-TIONYJIIPHBIX M 3aHUMATEIbHBIX KHHUT 110 XHMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJMBHBIA IOpPTal €O
CCBUTKaMH Ha 00pa30oBaTeIbHbIC CAUTHI 10 XUMHH.

7. www.periodictable.ru C6opHHK crareit 0 XUMUYECKHUX JJIEMEHTax,
WUTFOCTPUPOBAHHBIN KCIIEPUMEHTOM.

[NIAHUPYEMBIE PE3VIJIbTATBI U3YUEHUA

YYEBHOI'O IIPEIMETA «XUMHMA» HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

BeinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

- IOHUMAaTh XUMHUYECKYIO KAPTUHY MHPA KAK COCTABHYIO YaCTh LIEJIOCTHOW KapTHUHBI MHUPA;

- PACKpbIBaTh pOJIb XMMUU M XMMHUYECKOTO MPOU3BOJACTBA KaK IPOU3BOJUTEIIBHON CUIIBI
COBPEMEHHOT0 00I11eCTBa;

- (hopMynIMpOBaTh 3HAYEHUE XUMHUH U €€ JOCTI)KEHHUH B MOBCETHEBHOM JKU3HU UEJIOBEKA;

- YCTaHABJIMBATh B3aMMOCBS3U MEXKY XUMHEHN U APYTMMHU €CTECTBEHHBIMU HayKaMU;

- (opMyIHpPOBAaTh OCHOBHBIE MOJOXKEHUS TEOPUH XMMUYECKOTO CTPOSHUSI OPraHUYECKHUX
coennHeHu A.M. byrtiepoBa W WIIIOCTpUPOBaTh HMX NPUMEPAMH H3 OPraHUYECKOW U
HEOpPraHUYECKON XUMUU;

- apryMEHTHPOBAaTh YHUBEPCAJIBHBIN XapakTep XUMUYECKHUX MOHATHH, 3aKOHOB U TEOPHU
JUIsL OPraHUYECKON U HEOPraHUYECKON XHUMMH;

- ¢opmymupoBars [lepmommueckuii 3akon J[.M. MenneneeBa W 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOCHUHU U CBOMCTBAX XMMUYECKHUX 3JIEMEHTOB M 00pa30BaHHBIX UMM BEILIECTB Ha
ocHoBe [lepuoanueckoii cucteMsl kak rpaguyeckoro orodpaxenus [leproauueckoro 3akoHa;
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- XapaKkTepu3oBaTb S- M P-2JIEMEHTHI, a TaKXKe JKEIe30 IO MX IOJOKEHUI0 B
ITepuoauueckoit cucreme .M. Menaeneena;

- KJIacCCU(PMUMPOBATh BHJbl XUMHUYECKOW CBSI3M M THUIIBl KPUCTAUIMYECKUX PEIIETOK,
OOBSACHATH MEXaHU3Mbl UX O0pa30BaHUS U JOKA3bIBATh €IUHYIO NPUPOAY XMMHUECKHUX CBSI3El
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOTHOM);

- 00BACHATH NPUYMHBI MHOTOOOpA3Hs BELIECTB Ha OCHOBE MPUPOJBI SBICHUNA H30MEpPHUH,
TOMOJIOTHH, aJUIOTPOIINH;

- KJIaCCU(HUIMPOBATH XUMUYECKHE PEAKIIMU B HEOPTAaHUYECKON M OpPraHMYecKOi XMMHUHU IO
pasIMYHBIM OCHOBAaHUSM U YCTaHABIUBATh CHELU(PHUKY THUIIOB peakuuil oT oO0Iiero uepes
0COOEHHOE K €IMHUYHOMY;

- XapaKTepHU30BaTh THIPOJIN3 KaK CHENU(PUIHBII OOMEHHBINH MPOLECC U PACKPHIBATh €ro
pOJIb B dKMBOU M HEKUBOM MPUPOJIE;

- XapaKTEepPH30BaTh AIIEKTPOJIM3 KaK CHEHM(DPUYHBIN OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U €r0 MIPAKTUYECKOE 3HAYCHHUE;

- XapaKTepu30BaTh KOPPO3UIO METAJIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIHN MTpoLiecc
U MpeasaraTb clocoObl 3alUThl;

- OIHKCHIBaThb NPUPOJY MEXAHU3MOB XMMMUECKHUX PEaKLMH, MPOTEKAOIUX MEXITY
OpPraHMYECKUMHU U HEOPTaHUYECKUMU BEILECTBAMU;

- KITaccu(hUIMpPOBaTh HEOPTAHUYECKUE M OPTAaHUYECKHE BEIIECTBA,;

- XapaKkTepHu30BaTh OOIINE XMMUYECKHE CBOMCTBA BaKHEUIIIMX KJIACCOB HEOPIaHUYECKUX U
OpPraHUYeCKUX COCIMHEHUH B IIaHEe OT OOIIETo Yepe3 OCOOCHHOE K eJMHIYHOMY;

- HCIOJb30BaTh 3HAKOBYIO CUCTEMY XHMHYECKOTO sI3blKa Ul OTOOpa)kKeHUs COCTaBa
(xummueckue popMyssl) ¥ CBOMCTB (XUMUYECKUE YPaBHEHHS ) BELIECTB;

- HCIIOJIB30BAaTh IIPaBWJIa M HOPMBI MEKIYHApOJHOM HOMEHKIATYpbl AJI Ha3BaHUU
BEIIECTB 10 popMyiiaM U, HA0OOPOT, JJISi COCTABICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (hopMy
COEIMHEHUH 110 UX Ha3BAHUSM;

- 3HaTh TPUBUAJIbHBIC HA3BAHUS BaXKHEUIINX B OBITOBOM U IPOU3BOICTBEHHOM OTHOILIEHUU
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

- XapakTepu3oBaThb CBOMCTBA, IOJYYECHHE M IPUMEHEHHE BAXKHEUIIMX IIPEICTABUTEIIECH
TUIOB M KJIACCOB OPraHMYECKHUX COEAUHEHUH (aJKaHOB, AaJKEHOB, AaJKWHOB, AaJKaJUCHOB,
apOMaTHYECKHUX YIJIEBOJIOPOAOB, CIUPTOB, (PEHOJIOB, alIbJETUI0B, MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3()MPOB U KHUPOB, YIIEBOJAOB, AMUHOB, aMUHOKHUCIIOT);

- YCTaHaB/IMBAaTh 3aBUCUMOCTh SKOHOMMKH CTpPaHbl OT J0OBIYM, TPAHCIOPTUPOBKU U
nepepadoTKU YIriIeBOIOPOIHOTO ChIPhs (HE(TH U MPUPOAHOTO rasa);

- JKCHEPUMEHTAJIBHO INMOATBEPKIATh COCTAaB M CBOWMCTBA BAKHEHMIIMX IIPEICTABUTENIECH
U3YYEHHBIX KJIACCOB HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB C COOJIIOJICHHMEM IpaBHII
TEXHUKH O€30MacHOCTH [UIsi paboThl C XHWMHUYECKUMHU BEIIECTBAMM M J1aOOpaTOPHBIM
o0opynoBaHuEM;

- XapaKTepu30BaTh CKOPOCTh XMMHUYECKON peaklMh U €€ 3aBUCUMOCTb OT PA3JIUYHBIX
(baxTOpOoB;

- XapakTepu3oBaTb XHMHUYECKOE€ PAaBHOBECHE U €ro CMEUICHHE B 3aBUCHUMOCTH OT
pa3InYHbIX (PaKTOPOB;

- TPOU3BOAUTH pacyeThl IO XMMHUYECKUM (opMynaM M ypaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIEHUI MEKY YYaCTHUKAMU XMMHUECKUX PEaKILINN;

- coOmojaTh MpaBUjiia SKOJOTHYECKOW Oe30MacHOCTH BO B3aMMOOTHOUIEHMSIX C
OKpy’Kalolied cpefaod mpu oOOpalleHud ¢ XMMUYECKMMH BEIECTBAMM, MaTepualaMd |
MPOLIECCAMH.

BoinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTHh HAYYUThCS:

- UCNONb306AMb MemoObl HAYYHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKmMO8 U YyuebHO-
UCCIe008amenbCKUx 3a0a4 XUMUYecKo memMamuKu,

- NPOCHO3UPOBAMb CMPOEHUE U CE0UCHBA HE3HAKOMbIX HEeOP2AHUYECKUX U OP2AHUYEeCKUX
geujecme Ha OCHOBe AHAN02UL,



- NPOCHO3UPOBAMb MeUeHUe XUMUUECKUX NPOYecco8 6 3d6UCUMOCMU OM YCIO0BUL UX
npomeKanus u npeonazams CHocoObl YRPAsIeHUs IMUMU NPOYECCcamil;

- YCMAaHABIUBAMb B3AUMOCES3U XUMUU C NPEOMemamu 2yMAHUMAapHO20 YUKLA (S3bIKOM,
JUMePamypou, MUpo8oll Xy00dCeCmeeHHOU KYIbmypoll);

- PACKpul8ams posib XUMUYECKUX 3HAHUU 8 6)0yuell npaKkmu4eckol 0essmeibHOCIU,

- packpvlgams  poib  XUMUHECKUX 3HAHUL 6  hopMuposanuu  UHOUBUOYATbHOU
006pa306amenbHOl MPaeKmopuu,

- NPOCHO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8eujecms Nnpossiisamy
OKUCTUMENIbHbIE U/UTU  B0CCMAHOBUMENbHBIE CBOUCMBA C YY4emoM CHmeneHell OKUCIeHUs.
NEMEHMO8, 0OPAZVIOUWUX UX;

- apeyMeHmupoeamv eOUHCMEO MUpa GewjeCms YCMAHOBIEHUEeM 2eHemuyecKoll Cea3u
MedHCOY HeOPLAHUYECKUMU U OP2AHUYECKUMU 8eUjeCmEamiL;

- 81a0eMmb XUMUYECKUM AZbIKOM 0151 0002aujeHUs CLO8APHO20 3aNAca U PA3GUMUsL peyll;

- Xapakmepu3oeamv — CMAHOGICHUE HAVYHOU Meopuu Ha Npumepe OMmKpbIMuUsL
Ilepuoouyeckoeo 3aKk0Ha u MeopuU XUMUYECKO20 CIPOEHUsI OP2AHUYECKUX 8eujecms;

- Kpumuuecku OMHOCUMbCSA K NCEBOOHAYYHOU XUMUYECKOU UHopMayuu, noayuaemon u3
PA3HBIX UCTOYHUKOS,

- NOHUMAamb 2100anbHble NPObIeMbl, CMoswue neped 4ero8euecmeom (IKorocuiecKue,
9HepeemuuecKue, cblpbegvle), U Npednazamov NYMu UX peueHus, 6 mom ducie u ¢ noMOubIo
XUMUU.

Kpurepun u HopMbI OLIEHKH 3HAHUI, YMEHUH M HABBIKOB 00y4al0IMXCH M0
XUMUH

1. Onenka ycTHOro oTBeTA.

Ormerka «S5»:
- OTBET NOJIHBIM U IPABUWIbHBIM HA OCHOBAaHUU U3YUEHHBIX TEOPUA;
- MaTrepua’ M3JIOKEH B OINPEICICHHOW JIOTMYECKOM MOCIEA0BATEIbHOCTH, JINTEPATYPHBIM
SA3BIKOM;
- OTBET CaMOCTOSITEIIbHBIM.

OT1BeTr «4»;
- OTBET IIOJIHBIM ¥ IPABWIbHBIM HA CHOBAHUM U3YyYEHHBIX TEOPU;
- Marepual U3JI0KEH B ONPEACIIEHHON JIOTHYECKOU MOCIEA0BATENIbHOCTH, IPU 3TOM JTOMYIEHbI
JIBE-TPHU HECYIIECTBEHHBIE OMMOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIIA.

OT1meTka «3»:
- OTBET TOJIHBIM, HO MPU STOM JOIMYyIIEHA CYIIECTBEHHAas OIMOKa WM OTBET HEIOJHBIHU,
HECBS3HBIM.

OT1MmeTKa «2»:
- TpU OTBeTe OOHAPY)KEHO HEMOHWMAHWE YyYallUMCS OCHOBHOTO COJEp)KaHUS y4eOHOTro
MaTepuaa Wiu JOMYIIEHbI CYIIECTBEHHBIE OMMOKH, KOTOPHIC YUAIMICSI HE MOXET UCIPABUTh
IIPU HABOJSIIMX BOIIPOCAX YYUTENS, OTCYTCTBUE OTBETA.

2. OneHKa IKCIePpUMEHTAJIBHBIX YMEHHI.

- O11eHKa CTaBUTCSA Ha OCHOBAaHUU HAOJIOJEHUS 32 yUalllUMUCSA U TUCbMEHHOIO OTYEeTa 3a
paboty. OT™MeTKA «5»:
- paboTa BHINIOJHEHA MOJTHOCTHIO U PAaBUIIBLHO, CAENaHbl TPaBUIIbHBIE HAOIIOAEHUS U BBIBO/IBI;
- DKCIEPUMEHT OCYIIECTBIIEH M0 IJIaHy C Y4€TOM TE€XHUKH 0€30IacHOCTH U MpaBMIl PabOTHI C
BelleCTBaMH U 000pyI0BaHUEM;
- TPOSIBJIECHbI OPraHU3alMOHHO - TPYAOBBIE YMEHUS, MOAIEPKUBAIOTCS YUCTOTAa paboyero Mecra
Y TIOPSAOK (Ha CTOJIEe, SKOHOMHO HMCTIONb3YIOTCS PEAKTUBBI).

OT1MmeTKa «4»:
- paboTa BBINOJIHEHA MPABUIBHO, JEJIaHbl MPaBUIbHbBIE HAOIIOEHUS U BBIBOJIbI, HO IIPU 3TOM
HKCIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOMYIIEHbI HECYIIECTBEHHbIE OIIMOKU B paboTe ¢
BelIeCTBaMH U 000PYOBAHUEM.



OT1merka «3»:
- paboTa BBINIOJIHEHA MPABHJILHO HE MEHEE YeM HAIOJIOBUHY WIIU JOMYIEHAa CYIIECTBECHHAs
omuOKa B X0Jie IKCIIEPUMEHTa B OOBSCHEHHH, B 0POpMIICHUN pabOThI, B COOIOICHUN TPABHII
TEXHHUKHU 0€30TaCHOCTH Ha paboTe ¢ BelecTBaMU M 000pyIOBaHUEM, KOTOpAsi UCIIPABIISIETCS 110
TPeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:
- JIomnyIIeHsl B¢ (M 0oJiee) CyIIeCTBEHHBIC OMMUOKH B XOJI€: KCIIEPUMEHTA, B OOBSICHEHUH, B
opopmiieHHH paboOThl, B COOJIOJCHUM TPaBWJI TEXHUKU O€30MacHOCTH Tpu padore ¢
BEIIECTBAMH U 00OPYJ0BaHUEM, KOTOPBIC YUAIIUKCS HE MOXKET UCIPABUTH JIaXKe MO TpeOOBaHUIO
YUUTEIIS;
- paboTa He BBHIMOIHEHA, Y YYalIerocs OTCYTCTBYET SKCIICPUMEHTAIbHBIC YMEHUSI.

3. OuneHka yMeHHii peliaTh pacyeTHbIE 32/1a4U.
OtmeTka «5»:
- B JIOTHYECKOM PACCYXJCHHH W PEIICHUH HET OMMOOK, 3a/laya pelleHa pPalrOHAIBHBIM
CIocoOoM;
Otmerka «4»:
- B JIOTHYECKOM PACCY>KJICHHHM U PEUICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.
Otmerka «3»:
- B JIOTUYECKOM PACCYXKICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOIMYyIIeHAa CYIIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacyeTax.
OtmeTKa «2»:
- IMEETCS CYIIECTBEHHbIE OLUTMOKHU B JIOTHYECKOM PACCYKIACHUH U B PEILICHUH.
- OTCYTCTBHE OTBETA Ha 3aJaHUE.

4. OueHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OtMmerka «5»:
- OTBET IOJIHBIHA U MPaBWILHBINA, BO3MO)KHA HECYIIECTBEHHAs OMIMOKA.
OrMmerka «4»:
- OTBET HETIOJIHBINA WM JIOMYIIEHO He 00Jiee TBYX HECYIIECTBEHHBIX OITHOOK.
OtMmertka «3»:
- paboTa BBHIIIOJTHEHA HE MEHEe YeM HaIOJIOBHHY, JOMYIIeHa OJTHA CYIIECTBEHHAs OIINOKA U TIPU
3TOM JIBE-TPHU HECYLIECTBEHHBIE.
OrMmeTtka «2»:
- paboTa BBINIOJIHEHA MEHbILE YeM HAlOJOBUHY WU COJEPKUT HECKOJbKO CYLIECTBEHHBIX
OIINOOK.
- paboTa He BBIIOJIHEHA.
[Ipr omeHKe BBHIMONHEHUS THCHMEHHONW KOHTPOJBHON paboThl HEOOXOAMMO YYHUTHIBATH
TpeGoBaHuUs eMHOro opdorpahuueckoro pexxuma.

5. OneHka TecToBbIX padoT.

TecTbl, cocTosiMe W3 TMATA BOMPOCOB MOXHO HCIOJIB30BATh MOCJE U3YUYEHUS KaXIO0TO
matepuana (ypoka). Tect u3 10—15 BompocoB ucmonb3yercs A MePpUOIUIECKOTO0 KOHTPOJIS.
Tect n3 20—30 BonpocoB HEOOXOMMO UCIOIB30BATh JJIi UTOTOBOI'O KOHTPOJISL.

[Ipu olleHMBaHUU UCTIOJIB3YETCS CIEAYIOIas IIKaja: s TeCTa U3 MSTH BOIPOCOB
* HET OIMMOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA - OIICHKA «4»;

* IBE OIMOKH — OIICHKA «3»;

* TPU OUTMOKH — OIIEHKA «2.

st tecta 3 30 BOmpocoB:

* 25—30 npaBUIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4;



* 13—18 npaBMIBHBIX OTBETOB — OLIEHKA «3;

* MeHbIIIE 12 NpaBUIBHBIX OTBETOB — OLICHKA «2)».

6. Ouenka pedepara.

Pedepar orenuBaeTcs mo ClIeayOIMUM KPUTEPUSIM:

* coOmroeHne TpeOOBaHM K €ro 0(pOpMIICHHIO;

* HEOOXOJUMOCTh M JIOCTATOYHOCTH JUIS PACKPBITHS TEMBI MPHUBEIACHHON B Tekcte pedepara
nHpopMmanuu;

* YMEHHUE 00yJaronerocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJIEH, OTPAXKCHHEIC B pedepare;

* cIocOOHOCTh O0YyYaroUIerocsi MOHATh CYTh 33JaBaeMbIX YJIE€HAMH aTTeCTAllMOHHONW KOMHUCCHH
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBEThI HA HUX.

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIBI

11 KIIACC
KonTpoabHnas padora B 11 kiacce Ne 2 mo teme «CTpoeHne BemecTBa»
Yacmy 1
1. Ilapa snemenmos, mesincoy Komopvimu 00pa3yemcs UOHHASL XUMUYECKAS CBA3D.
a) yriepoa u cepa  0) BOJAOPOJ M @30T  B) KM U KUCIOPOJ T) KPEMHHUM U BOJIOPOT
2. Haumenee l’lOJZ}lpHOZZ AGNAEMCA C6A3b.

a) C-H 0) C-Cl B) C-F r) C-Br

3.Bewecmeso, 6 Monexynie KOMopo2o Hem «AU-CEA3UN:

a) STHJICH 0) OeH301 B) aMMHaK T) a30T

4. Amom yenepooa umeem cmenensb OKUCIeHUs -3 U 8alIEHMHOCMb 4 6 cOeOUHeHUU ¢ POPMYIOIL.
a) CO2 0) CoHs B) CH3Cl r) CaCz

5. AmomMHYI0 KpUCmaniuyeckyo peuémky umeem.:

a) coma 0) Boza B) ajmas r) napadun
6.Bewecmeso, mexcoy amomamu KOmMopo2o cyujecmsyem 6000pOOHAs C8A3b:

a) oTaH 0) bropun HaTpus B) ATAHOJ T') YIJIGKUCIIBIN Ta3

7. Ipynna ¢popmyn coedunenuil, 6 KOMOPbIX UMEemcs MOAbKO SP -eubpuousayus.

a) CHa, CoH4, CoH> 6) NH3, CHs, H20 B) H20, CoHs, CeHs r) C3Hs,
BCls, BeCl:

8. Meotcoy amomamu ecmvb KOBANEHMHASA C653b, 00PA306AHHAS NO OOHOPHO-AKYENMOPHOMY
Mexauuzmy 8 Mojexye:

a) CHaNO> 6) NHsNO- B) CsHs r) H.0O

Yacmo 2
1. Onpenenute BUJ CBSI3M W HAIMIIUTE 3JICKTPOHHBIC U Tpaduyeckue Gpopmyisl BemecTs: CoHo,
Bro, KsN.

2. Hanumure peaknuio NoaMMepru3alii BUHWIXJIopuaa. ONnpeneanuTe CTpyKTYpPHOE 3BEHO U
MOJIEKYJISIPHYIO MaccCy NOJIMMepa, €ClI CTENeHb NoJInMepu3anuu pasHa 350.

3. Hanmmure Bce nzomepsl [uis BeuiecTBa ¢ popmynoit CsHe 1 Ha30BUTE HX.

Hrorosas konTposbHasi padora B 11 kiacce
Bapmuanr 1
1. HanumuTe ypaBHEHUs peaklUid, TPU MOMOIIN KOTOPHIX MOXKHO OCYILIECTBUTH CIEIYIOIINE
IIPEBPALCHUS:

Al>S; — Al — AIClz — Al(OH)z — Al2O3



JaliTe XapakTepuCTUKY peakiui Ned4 ¢ TOUKH 3pSHHS pa3IMYHbBIX Kiaccudukauii. Beioepure
OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIE TIPOLIECCHI, B OJTHOM U3 HUX HA30BUTE OKUCIUTEIb U
BOCCTAHOBHUTEJIb. Y paBHEHUE PEaKIIM 0OMEHA HAMMMIIIMTE B MOJIEKYJIIPHOU U KPAaTKOW MOHHOM
dopmax. HazoBuTe MCXOIHBIE BEIIECTBA U MPOAYKTHI 3TOH peakiuu.
2. Hanumure ¢GopMyIibl TAKMX BOJAOPOIHBIX COSAMHEHUN XUMHUECKHUX 3JIEMEHTOB 3-T0 Mepuo/ia,
B KOTOPBIX BOJIOPOJ UMEET CTEIICHb OKUCIICHHUS, paBHYIO + 1. BriOepure u3 Hux Gpopmymny
BElIeCTBa, KOTOpOe HanboJiee akTUBHO pearupyer co mienoupto. Hamummre ypaBHeHue 3Toi
peaxkuuu. Kakue cBoiicTBa POSIBIISET B 3TOM CIIy4ae BOJOPOJIHOE COEAUHEHNE?
3. Hanmummre opmyiy Beiciiero okcuaa d-3ineMeHTa, pacioyioxkeHHOro B 4-M nepuoge u VI
rpynie nepuoIndeckoil CUCTEMbl XMMHUECKUX 3JIeMeHTOB. JlaiiTe Ha3BaHUE BEUIECTBY,
OTIpEe/ICIIUTE XapaKkTep ero cBoicTB. Kakumu cBoiicTBamMu 00J1a1aeT HUMINH OKCHJT ATOTO
XUMHUYECKOI0 AJieMeHTa?
4. Paccumraiite Maccy (hochOpHOI KHCIOTHI, KOTOPYIO MOKHO mony4uTth u3 80 r ¢pocdara
KaJIbIMA MPU €r0 B3aUMOJICHCTBUY ¢ KOHIIEHTPUPOBAHHOW CEpHOM KUCIO0TOM. MaccoBas J1os
BBIXO0/J1a KHCIIOTHI cocTaBisieT 96%.
Bapuanr 2
1. Hanumure ypaBHEHHS peakuid, TP MOMOIIM KOTOPBIX MOKHO OCYILIECTBUTH CJIEIYIOIINE
MpeBpaLICHHUS:

S — S02 — S03 — H2S04 — BaS04
Jaiite xapaktepucTuky peakuu Ne3 ¢ TOUKH 3peHHUs Pa3IMYHbIX Kiaccudukanuii. Beibepure
OKHCITUTEIHLHO-BOCCTAHOBUTEILHBIE TIPOIIECCHI, B OJTHOM M3 HUX HA30BUTE OKUCIUTEIb U
BOCCTaHOBUTEIb. Y PaBHEHHE PEAKIIUU OOMEHA HAMUIIUTE B MOJIEKYISIPHON U KPaTKOW MOHHOMN
dbopmax. HazoBuTe MCXOAHBIC BEIIECTBA U MPOAYKTHI TOM PEaAKIIHH.
2. Hanmmure hopMyIbl THAPOKCUIOB XUMHUUECKHUX 3JIEMEHTOB 3-TO Meproa, 001a1aloux
KHUCJIOTHBIMH CBOMCTBaMU. OTMEThTE, B KAKOM HAIPaBJICHUU YCUIIMBAIOTCS ATH CBOMCTBA. JlaiiTe
00BSICHEHUE ITOMY SIBJICHUIO.
Hanmmmre MonexysipHOe U KpaTKO€ MOHHOE YPABHEHUS PEAKIMM, XapaKTEPU3YIOLIEH CBOMCTBA
Haubosee CUIHLHON KUCIOTHI U3 BRIOPAHHBIX BAMHU.
3. 3Has GopMyITy BHENIHEro 31eKTPOHHOTO CIIOS aTOMa XHMHYECKOTO dIeMenTa - 3523p°,
oTpefieNuTe:
a) Ha3BaHUE 3JIEMEHTA U €ro MojoXeHue B nepuoaudeckoit cucreme /1. . Menneneesa;
0) hbopmyy, Ha3BaHUE U XapaKTep CBOICTB €ro BBICIIETO OKCHIA.
4. Oxcua Maraus Maccot oopadotanu pactBopom, coaepsxamuM 40 r 37% a30THON KUCIIOTHI.
Paccuuraiite, kakas Macca coiu 00pazoBaiach Mpu 3TOM.

Kanenoapno-memamuuecxkoe naanupoeanue no xumuu, 11 knacc, @IocC C0OO,

oazoevlit yposens (1 uac 6 neoenro, ecezo 34 uaca) YMK O.C. I'abpuenana

Ne Tema ypoxka Koua-Bo | lomamnee 3aganue Hara
/

n/n 4acoB AJISl yHaumxcst o | darr
Tema Nel «Cmpoenue amoma u 3
nepuoouueckuit 3axon /|.U.
Menoeneesay» (3 uaca)

1 (1) | OcHOBHBIC CBEICHHS O CTPOCHHH 1 §1 ctp. 1 —3crp. 12
aToMma.

2 DnexTpoHHas obonouka. OcobeHHOCTH 1 §1 Beco, B. 4,5

(2) | cTpoeHwsI AIEKTPOHHBIX 000JI0UEK (yctHO), 6 cTp. 12
MEPEXOHBIX HIEMEHTOB.

3 (3) | lepuoanyeckuii 3aKOH U 1 §2, 8.1,2,4,6 (ycTHO),

nepuoanueckas cucrema JI.1.

cTp. 24




Meunneneena.

Tema Ne2 «Cmpoenue eewecmear 9
(9 uacos)
4 (1) | Monnas XuMu4ecKast CBA3b. 1 §3, B. 6 cTp. 29
5 (2) | KoBanenTHast XUMHUYECCKast CBS3b. 1 §4, B.1,2,3 (ycTHO)
ctp. 37
6 (3) | Merammuueckas cBs3b. BogopoaHast 1 §5, B.1 — 4 (ycTHO)
cBA3b. EnyHas npuposa XuMU4eCKUX cTp. 46
CBsI3EH. §6 B. 1,2,3 (ycTHO)
cTp. 53
7 (4) | IlonuMepsl OPraHUYECKUE U 1 §7,8.1, 3, 4 (ycTHO),
HEOpPraHUYECKHUE. 7 cTp. 66
8 (5) | 'azoo0Opa3HbIe BElIECTBA. 1 §8, B.1,2 (ycTHO),3,4
IIpakTuyeckas padora Nel ctp. 79
«[lomy4yenwne, pacro3HaBaHue U
cOOHMpaHKE ra30By.
9 (6) | )Kunkue BemiecTBa. 1 §9, B.4 cTp. 86
TBepable BelecTna. §10, B. 1-4 (ycTHO)
ctp. 94
10 (7) | ducnepcHbIE CHCTEMBI U PACTBOPBIL. 1 §11,8.1,2,4,5,6,7
(yctHO) cTp. 103 - 104
11(8) | YucTele BemecTBa M CMECH. 1 §12,8.5,6 ctp. 111
noB. §§1 -6
12(9) | KontpoJabHuas padora Nel «Crpoenue 1
atoma. CTpOEHHUE BEIIEeCTBA.
Tema Ne 3 «Xumuueckue peakyuu 10
(10 uacos)
13 (1) | IToHsTHE O XMMUYECKOM PEAKIIUH. 1 §13, B. 1-5 (ycTHO)
Peakuuu, naymue 6e3 u3MeHeHuUs ctp. 117
COCTaBa BEUICCTB.
14 (2) | Knaccudukanust XAMHYECKUX PEAKIIHUIA, 1 §14, B. 6,7 cTp. 126
MPOTEKAOIINX ¢ N3MEHEHUEM COCTaBa
BEIIECTB.
15 (3) | CKopOoCTh XUMHUYECKOMN peaKInu. 1 §15,B. 7 ctp. 136
16 (4) | OGpaTUMOCTh XMMHUYECKUX PEAKIIHH. 1 §16, B.3,4,5
XHWMHYECKOE PAaBHOBECHE, YCIIOBHSI €TO ctp.142 - 143
CMEIIEHUSI.
17.(5) | Posb BO/IBI B XUMHUYECKUAX PEAKIIUSX. 1 §17, 8.5 ctp. 149
Teopus dAEKTPOIUTUUECKON
JICCOTIMAITUH.
(1(?_*%9 Tuaponus. 2 §18, B. 5,6 cp. 155
20 (8) | OKMCAUTENBHO-BOCCTAHOBUTEIBHBIE §19, B. 4,5 cTp. 164
peakiuu. DIEKTPOIIHU3.
21 (9) | O6oOLIEHNE M CHCTEMATU3AIINS TEMBI 1 ITos. §§13-19
Ne3
22(10) | KonrpoabHast padora Ne2 o teme: 1
«XUMHUYECKHE PEAKIITHH
Tema No4 « BEIIIECTBA H HX 12
CBOHCTBA» (12 uacos)
23 (1) | Merasmbl. 1 §20 ctp. 165-170, B.
3a) ctp. 174
24 (2) | O6mme crocoObl MOAyYEHHs METAJIOB. 1 ITo terpaau, B. 30)




ctp. 174

25 (3) | Koppo3us Metaios. Merasuisl B 1 §20 ctp. 171 -174

TPYIITIBI B. 3B) cTp. 174

§21 B. 26) cTp. 178

26 (4) | Hemeramsl. 1 §22, 8. 5,6 cTp. 184
27 (5) | Kucnotsl 1 §23, B. 4 ctp. 193
28 (6) | OcHoBaHus1. 1 §24, 8. 5 ctp. 197
29 (7) | Conn. 1 §25, B. 3 cp. 204
30 (8) | Okcupl. 1 3anucu B TETpaIu
31(9) | I'enetnyeckas CBA3b MEKIY KIIACCAMH 1 §26 B. 5 ctp. 209

HEOPraHMYECKUX U OPTaHHYECKHUX

BEIIECTB.
82(10) | OGoOLIEHKE U CUCTEMATU3ALMS 3HAHUM 1 §§20-26

1o Teme No4
33(11) | KonrpoanHast padora Ne3 o teme: 1

«BeniecTBa u ux cBOMCTBaY
34(12) | MpakTHYeckast padoTa 1

Ne2 «Penienue s3KkCriepuMEHTaIbHBIX
3a/1a4 Ha UACHTH(DHUKAIIIO
OpPraHUYECKUX U HEOPTaHUUECKUX
BemiecTB. Pemenue
HKCIIEPUMEHTAIbHBIX 33124




