AnMuHUCTpAIUs TOpoAckoro okpyra J[yona MockoBckoii obmacTu
VYnpasieHrue HapoIHOTO 00pa3oBaHUs

MyHuuunaabHoe 0101:KeTHOe 00111e00pa3oBaTe/IbHOE YUPeKIeHHe
I'mmuasus Ne 3 r. Jlyonsl MockoBckoi 001acTm»
(T'MMHA3UA Ne 3)

PABOYASA MTPOTPAMMA
NPEIMETA «XUMMUSA»
10-11 kaacc
PabGoyass mporpamma yueOHOTO TpeaMeTa «XUMHUS HAa YPOBHE CPEIHETO OOIIero oopa3oBaHMs

COCTaBJICHA Ha OCHOBCE:

1. depepajbHOro rocyJiapcTBeHHOro 00pPa3oBaTEIbHOI0 CTAHAAPTA CpeHero o0Iero
oOpa3zoBanusi, yrBepxkjaeHHoro I[Ipukazom MunucrtepcTBa o00pa3oBaHuMs HW  HAyKH
Poccuiickoit ®enepanun ot 17.05.2012 r. Ne 413 (c u3MeHeHUs MU U JOMOJHEHUSIMU OT 29
nexadpst 2014 r., 31 gexabps 2015 r., 29 urons 2017 r., 24 centsiops, 11 nexadps 2020 r.);

2. Paboueii mporpaMMsbl BOCIIMTAHUS, YTBEPKICHHOW TpukazoM rumuazuu Ne 75/01 — 02
ot 31 aBrycra 2021r.

3. ABTOpCKO#l  mporpamMmbl  Kypca  xuMuHM it ydamuxcs  10-11  xmaccos
obmieoOpazoBarenpHbix  yupexaenuil astopa H.H. Taper (I'apa H.H. Ilporpammsi
0011e00pa3oBaTeNbHBIX yUpexkaeHu. Xumus.- M.: [Ipocsemenue, 2019 1.).

Ha n3yuenne xypca xumuu 1o Bei6opy B 10 kimacce otBoautes 1 yac B Henmento, B 11 kmacce — 1
yac B Henenmto (34 u 34 yaca B rojJl COOTBETCTBEHHO, 68 4acOB 3a JBa roja).

Peanuzanus paGouell mporpaMMbl OCYHIECTBIISIETCS C HCIOJIb30BAHUEM Y4€OHO-METOAMYECKOTO
KOMILJIEKTA!

1. Yyeonuk «Xumus » g 10 kmacca, aBtopsl ABTop: [Nabpuensn O.C. Xumus. 10 kacc.
VYueonuk. bazosrit ypoens. MznatenscTBo: [IpocBemenne/[Ipoda, 2019 r.
2. Vueonnk «Xumuss » g 11 kmacca, Oner Nabpuensu: Xumus. 11 kimace. YdeOHUHK.

bazoBriit ypoBens. MznarensctBo: [Ipoceemenne//Ipoda, 2022 r.

(Bkmrouen B @DenepaibHbI MepedyeHb YU4eOHMKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO TIPU
peai3allii  HMMEIOIIUX TOCYJApCTBEHHYIO AaKKpPEAMTAlMI0 MpPOrpaMM CpeIHEero ooOIero
o0pa3oBaHUSl  OpraHM3alMsIMH,  OCYIIECTBISIOIMIMMU  0Opa30BaTENbHYIO  JAESTEIbHOCTD,
YTBEpXKJEHHbIA TTpukazoM Munnpocsemenus: Poccun ot 20 mas 2020 Ne 254, ¢ u3BMEHEHUSIMU,
BHECCHHBIMH MprKa3zoM Ne 766 ot 23 nexabps 2020 roaa)

InanupyemMble pe3yJibTaThl H3YYeHHUsI Y4eOHOTO NpeaMeTa « XuMHsDH)
10 xnacc:
BhInmycKHUK Ha 6a30BOM YPOBHE HAYYHTCS:
® pacKphIBaTh HAa IPUMEPAX MOJIOKEHHS TCOPHH XUMUYEeCKOoTo cTpoeHust A.M. Bytneposa;

® OOBICHATH MPUYMHBI MHOTO00pa3us BEIIECTB HAa OCHOBE OOIIMX MpeAcTaBleHUi 00 X cOCTaBe
U CTPOCHUH;

® [IPUMEHATH IIpaBUja CUCTEMATUYECKOM MEXKIyHApPOJHOM HOMEHKIATYpbl Kak CpeACTBa
pasnuyYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

® COCTaBJISATh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKHX BEIIECTB KaK HOCHUTENEH
uH(pOpPMallUd O CTPOCHHMM BEIIECTBA, €0 CBOMCTBAX W MPUHAUICKHOCTH K OIPEACICHHOMY
KJIACCY COCIMHEHUM;

® XapaKTEepU30BaTh OPraHUYECKHME BELIECTBA II0 COCTABY, CTPOCHHIO H  CBOMCTBaM,
YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXK/Y JaHHBIMU XapaKTepUCTUKAMH BEILIECTBA;



® IPUBOJUTH MPHUMEPHl XUMHUYECKHX pEaKIUi, PpacKpbIBAIOIIMX XapaKTepHBIE CBOWCTBa

TUIHYHBIX TPEICTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB C LENbI0O UX WACHTH(QHKALUUA H

00BsiICHEHUS 00J1aCTH IPUMEHEHHUS;

® IIPOrHO3HMPOBATH BO3MOXKHOCThH MPOTEKAHUS XUMHUUECKUX PEaKIMii Ha OCHOBE 3HAaHUH O THIAax

XMMUYECKOH CBSI3U B MOJICKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

® UCIOJIb30BaTh 3HAaHHWS O COCTaBe, CTPOCHHHM M XHMHUYECKHX CBOMCTBAaX BEIIECTB IS

0€3011aCHOTO MPUMEHEHUS B TPAKTUYECKON AEATELHOCTH;

® IIPUBOJHUTH TNPUMEPHI MPAKTHUYECKOTO HCIOIB30BAHUS TPOJYKTOB MepepadoTku HehTH U

MPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COSAMHEHUH (MOJMATUIIEHA, CHHTETHYECKOTO KaydyKa,

alleTaTHOT'O BOJIOKHA);

® IIPOBOJUTH OTBITHl IO PACHO3HABAHUIO OPraHWYECKUX BEIIECTB: TIIMIEPUHA, YKCYCHOM

KHCJIOTHI, HENPEAETbHBIX )KUPOB, TIIIOKO3bI, Kpaxmalla, OeJTKOB — B COCTaBe IMHUIIEBBIX MPOIYKTOB

Y KOCMETHYECKUX CPEICTB;

® BIJETh MpaBUJIAMH W TIpUEeMaMd Oe30macHOW paboThl C XWMHUYECKHMH BEIIECTBAMHU U

1abopaTopHBIM 000PYI0OBAHUEM;

® IIPEJCTABIATh IIyTH PEHICHUS TJI00aJbHBIX MPOOJEeM, CTOSIIMX TMeped YeJIOBEYECTBOM:

HKOJIOTUIECKUX, YHEPTETUIECKUX, CHIPHEBBIX, H POJIh XHMHHU B PEIICHUHU 3TUX MPOOIIeM.
BEITYCKHUK TOJTYYIUT BO3MOKHOCTh HAYIUTHCS:

® JUTIOCTPUPOBATH HA IPUMEpaxX CTAHOBJICHUE U ABOJTIOIIMIO OPraHUYECKOM XMMHUHU KaK HAyKH Ha
Pa3IUYHBIX UCTOPHYECKHUX dTANax €€ pa3BUTHS,
® J1CIOJIb30BaTh METOJbl HAYYHOTO TIO3HAHWS TIPU BBITIOJHEHUH TMPOCKTOB W y4eOHO-
WCCTIEOBATEIbCKUX 3a/lad IO HM3YyYEHUIO CBOWCTB, CIMOCOOOB TMOJYYCHHS M PACTO3HABAHMS
OpPraHUYECKUX BEIIECTB;
® YCTaHaBJIIMBaTh TEHETHMUYECKYIO CBSI3b MEXKIY KJIacCaMH OPraHWYEeCKHUX BEIIECTB IS
000CHOBaHUSI PUHIIMITHAITBHON BO3MOYKHOCTH TTOJIYYCHHSI OPTaHMYECKUX COCTMHEHUM 3aJaHHOTO
COCTaBa M CTPOCHHS,;
® YCTaHaBJIMBATh B3aMMOCBSI3M MEXIy (aKTaMH M TEOpUEH, NMPUYUHOW W CIICICTBHEM IpHU
aHalM3e TNPOOJIEMHBIX CHUTyalluii W OOOCHOBAaHWUM TPUHUMAEMBIX pPEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHHUH.

11 xmacc:
BrinmyckHHUK Ha 6a30BOM ypOBHE HAYUUTCS:
eroHMMaTh ¢uznueckuii cmbica [lepuoamueckoro 3akona .M. MenxaeneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCHUMOCTh CBOWCTB XMMHYECKHX AJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;
@ [IPOTHO3UPOBATH BO3MOHOCTh IPOTEKAHUS XUMHUYCCKUX PEaKIUi HA OCHOBE 3HAHUH O THUIIAX
XMUMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
®IICIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XUMHUYECKHX CBOWCTBAxX BEIIECTB IS
0€301acHOTO MPUMEHEHUS B MPAKTUYECKOU JIEATEIbHOCTH;
®BIIAJICTh MpaBUJIAMH M TpueMaMu 0Oe30macHOi paboThl C XMMHUYECKHMHU BEIIeCTBAMHU U
1a00paTOPHBIM 000PYIOBAaHHEM;
® YCTaHABJIMBATh 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOM pPEaKUMU W CMEUICHUS XUMHYECKOTO
pPaBHOBECHS OT Pa3NUYHBIX (AKTOPOB C LETBIO OMPEICICHUS ONTUMATBHBIX YCIOBHUM MPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;
@ [IPUBOIUTH TPUMEPHI THIPOJIN3a COJIEH B TOBCETHEBHOM )KU3HU YEJIOBEKA;
® [IPUBOIUTH MIpUMEPDI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUHI B MpUpPO/IE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEAEITEIbHOCTH OPraHU3MOB;
®IIPUBOJIUTh MPUMEPhl XUMHUYECKHX DPEAKIMA, PACKPHIBAIOIIMX OOIIHE XMMHYECKHE CBONCTBA
MPOCTBHIX BEIIECTB — METAIJIOB U HEMETAILIIOB;



®IIPOBOJIUTH PACUEThl Ha HAXOXKJICHHE MOJICKYISIPHOU (GOPMYIBI YrIeBOAOPOAA IO MPOIYKTaM
CrOpaHusl U IO €ro OTHOCUTEIBHON INIOTHOCTU M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIUX B €r0
COCTaB;

®BJA/ICTh MpaBWJIaMH 0€30MacHOr0 OOpalieHusi C €JKUMH, TOPIOYMMH H TOKCHYHBIMHU
BELIECTBAMU, CPEACTBAMU OBITOBOW XUMMH;

®OCYIIECTBIIAATh TOUCK XUMHUYECKOH wWHGpOpMAlMM 1O Ha3BaHUSAM, HUIACHTU(PUKATOPAM,
CTPYKTYpPHBIM (pOpMysiaM BEILECTB;

O®KPUTUYECKH OLICHMBATh M UHTEPIPETHPOBATh XUMUYECKYIO MH(OPMALINIO, COJEPXKAIILYIOCS B
COOOLICHUAX CPEACTB MaccoBoi wuH(popmanmu, pecypcax MHTepHETa, HAay4YHO-TIOMYISPHBIX
CTaThsIX C TOYKH 3PEHHS] €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B LEJSIX BBISBICHHS OLIMOOYHBIX
CyXKJeHui u popMupoBaHusi COOCTBEHHOU MTO3UIINY;

BbInyCKHHMK HOJTYYUT BO3MOKHOCTh HAyUUThCS:

® IJUTIOCTPUPOBATH HA IIPUMEpPaxX CTAHOBJIEHHE U HBOJIIOLMIO OPraHMYeCKONW XMMUU KaK HAyKd Ha
Pa3IMYHbIX HCTOPUYECKUX ITAIax €€ pa3BUTHUS;

®1ICII0JIb30BATh METOJbl HAYYHOrO I[IO3HAHUS TPH BBHIMOJIHEHMH MPOEKTOB M y4eOHO-
UCCIIEIOBATENIbCKUX 3a/lad 10 HM3YyYEHHIO CBOMWCTB, CIIOCOOOB MOJYYEHHS M PACIIO3HABAHUS
OpraHMYECKUX BEIECTB;

®00BSACHATh MPUPOLY U CHOCOOBI 00pa30BaHMS XUMHUYECKOW CBS3M: KOBAJEHTHOH (IOJISPHOM,
HETIOJISIPHOW), MOHHOW, METANTHYECKON, BOJOPOTHON — C IENIbI0 OMpeAeNeHUs XUMUYECKON
AKTUBHOCTH BEIL[ECTB;

® YCTaHABJIMBATh N'€HETUYECKYIO CBSI3b MEXK/y KJIACCAMHM OPraHUYECKUX BEIIECTB IS
000CHOBAaHUS MPUHLIUIHATHHONW BO3MOKHOCTH TOJIyYE€HUSI OPTaHUYECKUX COSAUHEHUN 3a/laHHOTO
COCTaBa U CTPOECHHS;

® YCTaHABJIMBATh B3aMMOCBS3U MKy (aKTaMU U TEOPHUEH, MPUUNHOM U CIEICTBUEM IPU aHAIINU3E
MPOOJIEeMHBIX CUTYalluii 1 000CHOBAHUY MPUHUMAEMbBIX PEIICHUI HA OCHOBE XUMUYECKIX 3HAaHUH.

JINYHOCTHBIE , MeTaNIPeAMeTHDIE U TPeIMeTHbIE Pe3yJIbTAThl 0CBOEHUS YUeOHOI0 NMpeaMeTa
«XuMHsI».

JlesTenbHOCTh  00Pa30BaTEIBLHOTO  YUPEIKICHUS B OOY4YCHHMHM XHMHH CpPEIHEro OOIIero

oOpazoBaHUsl JIOJDKHA OBITh HampaBjeHAa Ha JIOCTHKEHHE CIEAYIOMUX JHMYHOCTHBIX

pe3yJibTaTOB:

Hns 10 knacca:

¢ BOCIHMTAaHUC YYBCTBA rOopAO0CTH 34 pOCCHﬁCKYIO XUMHYCCKYIO HAYKY, 'YMaHU3Ma,
LEJICYCTPEMIICHHOCTH,

® T'OTOBHOCTH K OCO3HAHHOMY BBI60py ﬂaHLHeﬁmeﬁ O6paSOBaTCHLHOﬁ TPAaCKTOPHU,

® HMHTCEPECC K IMMPOTr'yJIKaM Ha IIPpHUPOAC,; ITOABUKHBIM HUI'PAM; YIACTHUIO B CIIOPTUBHBIX
COPCBHOBAHUIX; (I)I/I3Ky.]'IBTypHO'03)IOpOBI/ITeJ'ILHLIX MCPOIIPUATHAX,

® 3aHATUAM B CIIOPTHUBHBIX CCKIUAX, BOCHU3UPOBAHHBIM UT'PDAM;

HETaTUBHOC OTHOHICHUC K KYpPCHULO, YHOTpe6J'IeHI/IIO AJIKOT'OJIBHBIX HAIIUTKOB, HAPKOTHUKOB U

JOPYTUX MCUXOAKTUBHBIX BEIECTB;
Hns 11 xnacca:

* YMEHHE YIpaBJsATh CBOEH MMO3HABATEIBHON AEATEIBHOCTHIO.

* YCTOWYMBas MOTHUBAIMS K BBIMOJTHEHHUIO MPABWJI JIMYHOW M OOIIECTBEHHOW THUTHEHBI W

CaHUTAPHUH; PALIMOHAILHOM OpraHU3alMK PEeXUMA JHS, TUTAHUS;

*  HMEIOMIMICS OMBIT OKOJOTHMYECKH OPHEHTUPOBAHHOW peQIeKCUBHO-OIEHOYHOU U

MPAKTUYECKOU JIEATETbHOCTH B )KM3HEHHBIX CUTYalUsIX;



MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHSI BBIITYCKHUKAMH CPEIHEH IIKOJBI MIPOTPaMMBI T10
XUMHUH ABJIAKOTCA:
Hns 10 xmacca:

L HCIIOJIb30BAHUEC yMeHI/IfI U HABLBIKOB pPas3/IMYHbIX BHUIOB HO3HaBaTeJIbLHOU JACATCIIbHOCTH,
NPUMCHCHUC OCHOBHBIX MCTOJOB ITO3HAHHA (CI/ICTGMHO-I/IH(l)OpMaIII/IOHHI)If/'I aHaJInu3,
MO/ISTTUPOBAHUE) SISl U3YUEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH EHCTBUTEIBHOCTH;

® UCMOJH30BAHME OCHOBHBIX HHTEUIEKTYAJIIbHBIX OIEpanuii: (OpMyIHpOBaHUE THUIIOTES,
aHaJIM3 M CHHTE3, CpaBHEHHUE, O000OIICHHE, CUCTEMATH3alls, BBISBICHUE MPUUYUHHO-
CJIICIOCTBCHHBIX CB?I3C§I, IMONCK aHAJIOT'OB,

st 11 xnacca:

® YMCHUEC TICHCPpUPOBATL HACHU H OIPCACIIATL CpPCACTBA, HCO6XOI[I/IMBIC I UX
peanu3anum;
® YMCHHUEC OnpcAcATs OCJIW W 3aJadu JACATCIbHOCTH, BI)I6I/IpaTI) CpeacTBa

peanrs3anuun UCjiv U MIPUMCHATH UX HaA IMMPAKTUKE,
® HCIIOJIb30BAHUEC PA3JIMYHBIX MCTOYHHUKOB I/IH(bOpMaIII/II/I, IIOHUMAHHUEC 3aBUCHUMOCTHU
cogepxanus W (GOpPMBI TpEACTaBiIeHUs WH(OpPMAIUKU OT Iele KOMMYHUKAIIMH W
azpecara.
B oOmacti mpeaMeTHBIX Ppe3yJbTATOB 00pa30BaTEIBHOE YYpEXKIEHHE OOIIero oOpa3oBaHUs
MPEIOCTARIISIET YYCHUKY BO3MOYKHOCTh Ha YPOBHE CPEJIHETO OOIIEero 00pa3oBaHu sl HAyUHUThCS:
Hns 10 knacca:

® J1aBaTh OMPEJCICHUS HAyYHBIM TOHSITHUSM,

® ONHWCHIBaTh JCMOHCTPAllUOHHBIE W CAMOCTOSITENIbHO TPOBOJAMMBIE JKCIEPUMEHTHI,
WCTIOJIB3YSI 111 9TOTO €CTECTBEHHBIN (PYCCKUMN) S3BIK M SI3bIK XUMUU;

® OMHWCHIBaTh M pa3inyaTh M3YYCHHBIC KIACCHI OPTraHWYECKUX COCAMHEHUH, XUMHYECKHE
peaKIuu;

e KJaccU(UIUPOBATH U3yUCHHBIC OOBEKTHI U SBJICHUS;

e HaOmOIaTh JEMOHCTPHPYEMBIE M CaMOCTOSITEIBHO IPOBOJUMBIC OIBITHI, XUMHUYECKUE
peaKIuy IPOTEKAIOIINE B IPUPOJIE U B OBITY;

e JleNaTh BBIBOABI M YMO3AKIIOUEHUs U3 HAOMIOJEHWN, W3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH IMPOTHO3MPOBATH CBOMCTBA HEU3YYCHHBIX BEIECTB IO AHAJIOTHH CO
CBOWCTBAMH M3y4EHHBIX;

® CTPYKTYpHPOBATh M3y4EHHBIN MaTepHa,

® HHTEPHPETUPOBATH XUMHUUYECKYIO HHPOPMAIUIO, TOTYYCHHYIO U3 IPYTUX HCTOYHHUKOB;

® TIPOBOJUTH XUMUYCCKUN IKCIICPUMEHT;

Jas 11 kaacca:

® OINUCBIBATh U pa3inyaTh W3YyYCHHbIC KJIACCHI HEOPraHHMYECKUX U OPraHUYEeCcKUX
COCTMHCHUH, XHMHUUYECKHE PEaKIINH;

® ONHCHIBATh CTPOCHHE aTOMOB 3JeMeHTOB [-IV mepro1oB ¢ HCTIOIB30BaHUEM AJICKTPOHHBIX
KOoH(uUTrypaiuii aToMoB;

® MOJENUPOBaTh CTPOCHHE MPOCTEHUIIMX MOJIEKYJ HEOPraHMYEeCKUX M OpPraHUYECKUX
BEILIECTB,

® aHaJNM3UPOBATh W OIICHUBATh TMIOCIEJACTBUS ISl OKpYXKarolleil cpeapl OBITOBON
MIPOU3BOJICTBEHHOMN NESTEIHOCTH YElIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB;

® [IPOBOJUTH XMMUYECKUI IKCIIEPUMEHT;

® OKa3bIBATh MEPBYIO MMOMOIIb MPU OTPABJICHUSIX, 0KOTaX U JPYrUX TPaBMaX, CBSI3aHHBIX C
BEI[ECTBAMU U TaOOPATOPHBIM 000PYJIOBaHHEM.

BbINMyCKHUK HIKOJIBI IOJKEH HE TOJIBKO OBIAJETh NEPEUNCICHHBIMU 3HAHUSMU U YMEHUSIMU, HO U
JIOCTUYhL OMPEACNEHHOTO YPOBHS KOMIIETEHTHOCTH B cdepe TIpakIaHCKO-00IIEeCTBEHHOMN
JIESATEIbHOCTH U MEKJIMYHOCTHBIX OTHOIIICHUSIX.



Buapbl 1eATeJbHOCTH yYalMXcsl, HANPABJICHHbIE HA I0CTHKEHHE
Hcroynuk nonmydyeHus dopma IeATeIbHOCTH
3HaHu#, GopMUpOBaAHUS
YMEHM, HaBbIKOB
C10BO, TEKCT, 3HAKU Crnyuanue yaurenst
Crymanue U aHaJIu3 JOKJIaI0B OJJHOKIACCHUKOB
CamocrosiTenbHas paboTa ¢ TEKCTOM B y4eOHHUKE, HAyYHO-
NONYJISIPHOM JINTEpaType
OT60p MaTepuana U3 HECKOJIbKUX UCTOUYHHUKOB
Hanucanune 1okinaioB, pedeparoB
BoiBo popmyIl, JOKa3aTeNbCTBO, aHAIN3 (POPMYIT U TEOPEM
BrInosHeHue yrpaxHEeHUH 110 pa3srpaHUYEHUI0 IOHSATHN

CucremaTu3zanus
JJIeMEHTHI [IpocMOTp nOo3HABaTENIbHBIX (DUIBMOB
NEUCTBUTEIILHOCTH Ananu3 Tabnuil, rpadukoB, cxem

[Touck 0ObsicHEHHs] HAOII01aEMbIM COOBITUSIM
AHaM3 BO3HUKAIOLIUX MPOOJIIEMHBIX CUTYaAIUI

OneIT 1 AHaJIN3 Pa3IaTOYHBIX MAaTEPUATIOB, O3HAKOMIICHUE C
HCCIIEI0BATEIbLCKAS imabopaTOPHBIM 000PYIOBAHUEM,
neaTeIbHOCTE O3HaKOMJIEHUE U COOTIOICHHUE TIPABUII TEXHUKH O€30MMaCHOCTH B

KaOMHETE XUMUHU U IIpH IIPOBCACHNH OIILITOB
Perenue PA3JINYHBIX OKCIICPUMCHTAJIBHBIX 3a/1a4
COop 1 COPTHPOBKA KOJUIEKIIMOHHBIX MAaTEPHAIIOB

M cnonb30BaHNe U3MEPUTENIbHBIX TPHOOPOB
[TocTaHOBKA OIBITOB

BrimonHenue 1a00paTopHBIX U MPAKTHYECKUX pabOT

Cucrema olleHKH JOCTH:KeHH S IVIAHMPYeMbIX pe3yJIbTaTOB
Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS MIOYPOUYHO, MO0 TeMaM, 10 TpUMecTpam, B ¢opme
JTUATHOCTHUKY (BXOHOM, IPOMEKYTOYHOM, HTOTOBOK).
B pamkax Tekymiero KOHTpPOJS  YYMTHIBAIOTCS Takke Bo3MOkHOCTH YMK «Xumus». B
METOJMYECKOM afmapare KakJ0W TeMbl ydyeOHHMKA HMEIOTCA 3aJaHusl Uil OCYIIECTBIICHUS
KOHTPOJIBHO - OIICHOYHOM nesTenbHOCTH. Hapsimy ¢ atuMm ucnomns3yercsa miardopma «POLI» u
«Yuu .Py», «M20O», «EC KoHnTeHT.

Conepxanue y4eOHOro npeamera « XuMus».
10 knacc (34 yaca)

Tema 1. Teoperudeckue ocHOBbI opranuyeckoid xummu (34). Bxian poccuiickux
YUEHBIX B Pa3BUTHE XUMUYECKOW HAYKH.
@opMHpOBaHWE OPraHUYECKOW XUMHUU Kak Hayku. OpraHudeckue BemiectBa. Opranuudeckas
xumusl. Teopus cTpoeHUs opranndeckux coennHenuii A. M. byrneposa.
CrpykTypHas uzomepusi. 3HaUEHHE TEOPUM CTPOEHUS OpraHUYecKux coeanHeHuil. CocTosHue
AJIEKTPOHOB B aTOME. DJEKTPOHHAS MPUPOJA XUMUYECKUX CBSI3€ B OPraHUYECKUX COCAMHEHUSX.
Knaccudukarus opraHHuecKux COSAMHEHU.
JdeMoHcTpanuu.
O3zHakomIieHHE ¢ 00pa3liaMu OPraHnYeCKUX BEUIECTB U MAaTEPHAIIOB.
Tema 2. Yraesogopoani(12).
IIpenenbHbie yriaeBoaopoabl (ajakanbl) (3 4). DIEKTPOHHOE UM MPOCTPAHCTBEHHOE CTPOEHUE
ankaHoB. ['omonormueckuit psa. Homenknarypa u umzomepus. Pusznueckue M XUMUYECKUE
cBolicTBa ankaHoB. Peakuus 3amemienus. [lonydenue v nmpumeHeHUe ankaHoB. llukimoasikaHbl.



Crtpoenue MoJiekyll, romojoruueckuit psa. Haxoxnaenue B npupoae. @usnyeckue 1 XUuMHUUYECKHUE
CBOMCTBA.

JdemoncTpanuu. OTHOIIEHHE AJIKAHOB K KUCJIOTaM, I1eJI04aM, K pacTBOPY NepMaHTraHaTa Kajusl.
JlabopaTopHuble  ombIThl.  l3rortoBieHue  Mozenel  MOJEKyl — YIJIEBOJOPOJOB U
raJOreHOPOU3BOIHBIX.

Pacuernbie 3amaun. Haxoxnenue MoONEKyaspHON (POPMYJbl OPraHUYECKOTO COSAMHEHUS II0
Macce (00beMy) MPOTYKTOB CrOPaHUSL.

HenpeneabHnsle yriesoaopoab (4 4)

AnkeHpl. OJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME alKeHOB. [‘oMosornueckuit psn.
Homenknarypa. M3omepus: yriaepoJHOM LEeNH, IOJIOKEHUS KpaTHOW CBsA3M, LHC-, TPaHC-
n3oMmepusi. XUMHYECKHE CBOWCTBA: PEAKIMH OKHCICHHUS, TPHUCOCIWHEHUS, TOJTUMEPU3AIUU.
[IpaBuno MapkoBHukoBa. IlonmydyeHue u mnpuUMeHeHHME alKeHOB. AnkagueHsl. CTpoeHue.
CpoiictBa, npuMeHeHue. [lpupoaHblii Kaydyyk. AJKUHBI. ODJIEKTPOHHOE M TPOCTPAHCTBEHHOE
cTpoeHue aunerwieHa. ['omonorn u wusomepsl. HomeHkiarypa. ®usznyueckue M XUMHUYECKHE
cBolicTBa. Peaknuu npucoenunenns u 3amemienus. [lomyuenue. [Ipumenenne.

IIpakTuyeckas padora Nel.IlonydeHue 3THIIEHAa U U3y4EHUE €TI0 CBOWCTB

ApomaTuyecKkue yriaeBoaopoabl (apensl) (2 4)

ApeHbl. DJEeKTpPOHHOE M IMPOCTPAHCTBEHHOE CTpoeHue OeH3ona. M3oMepuss M HOMEHKIATYpa.
duznyeckue U XUMHUYEcCKHe cBoicTBa OeH3ona. ['omonoru 6enszona. OcoOEHHOCTH XUMHUYECKHX
CBOMCTB TOMOJIOTOB O€H30J1a Ha mpuMmepe Toiyoja. ['eHeTmyeckass CBS3b apoOMaTHUYECKHX
YIJIEBOJIOPOJIOB C APYTUMH KJIACCAMH YIJIEBOIOPOIOB.

JemoncTrpanun. OTHOIIEHNE O€H30J1a K pacTBOPY NIEpMaHraHaTa Kausl.

IIpupoanbie ucTouHuKkH yriaeBoaopoaos (3 4) Padotsr [llyxosa B.I'.

[Tpuponnsiit ra3. [lonyraeie HedTsaHBIE Ta3bl. HedTh 1 HEedTEenpoayKTh. DU3NUYECKHE CBOMCTBA.
Cnoco6sr mepepabotku HedTu. Ileperonka. KpekuHT TepMUYECKMH ©  KaTAIMTHYCCKHI.
Kokcoxumuueckoe npon3BoJCTBO.

JlabopaTopHblie onbIThl. O3HAKOMIIEHHE C 00pa3liaMu MPOAYKTOB HedTenepepaboTKu.
Pacuernble 3anauun. OnpezeneHue MacCoBOM MM 00bEMHOM JI0JIM BbIXO/1a MPOIYKTA PEaKIUu OT
TEOPETUYECKU BO3ZMOKHOTO.

KontponbHas padorta Nel. YrieBoaopoasl.

Tema 3. Kucsiopogocoaep:kanue oprannieckue coeJuHeHHus -12 yacos.

Cruptsl u penosl (4 4). BiusiHue cniupToB Ha OpraHU3M YeJIOBEKA.

OpnoatomHbIe TIpenenbHbie cnupThl. CTpoeHHe MOJeKy, GyHKIIMOHaIbHas rpynna. BogopoaHas
cBs3b. M3omepus u HoMeHKJIaTypa. CBolCTBa MeTaHoJa (3TaHOJA), MMOJTy4YEeHUE U MPUMEHEHHUE.
®uU3HOJI0rnYecKoe AEHCTBUE CIIUPTOB HA OPraHU3M 4dejoBeKka. ['eHeTnueckas CBsi3b OJJHOATOMHBIX
MpeAeSIbHBIX CIUPTOB C YIJIEBOJAOPOJaMH. MHOIOaTOMHBIE CIUPTHI. DTHJICHIIUKOJb, TJIMLIEPUH.
CgoiictBa, npumeHenne. denonbl. CTpoeHne Monekynbl QeHona. B3anmHoe BIMsHHE aTOMOB B
MOJIEKYyJle Ha TpuMmepe Mojekyiabl ¢eHona. CpoiictBa ¢enona. TokcuyHOCTh ¢eHoNa U €ro
coequnenuil. [Ipumenenue peHona.

JlabopaTopHbIe ONBITHI.

PactBopenue rnmiepruHa B BoJie.

Peaknus riuuepuna ¢ ruapokcuiom meau(1l)

Pacuernbie 3agaum.

PacueTsl Mo XuMHUYECKUM YpaBHEHUSIM MIPHU YCIOBHUH, YTO OJIHO U3 PEArupyroLIUX BEIIECTB JaHO
B U30BITKE.

Auabaernabl, KeroHbl. KapOoHoBbIe KHCHOTHI. (4 4)



Anpneruapl. Ctpoenue Mosekynsl (opMmanbiaeruga. QyHKIHOHAIbHAs rpymmna. M3omepus u
HoMeHKnarypa. CBoiictBa anbaerunoB. dopmanbaerua U - aueTaabAETHA: IOJyYEHHE U
IIpUMEHEHHE. ALETOH — NpeAcTaBUTeNlb KeToHOB. CTpoeHue Mosekynasl. llpumenenue
JdeMoHcTpanuu.

B3aumopeiictBue MeraHans (3TaHais) € aMMMayHBIM - pacTBOpoM okcuja cepedpa(l) u
ruapokcuaa meau(Il).

[Tonyuenue 3TaHaNst OKMCIEHUEM ITAHOJIA.

Oxucnenue Meranans (3taHans) rugpokcuom meau(Il).

OaHoocHOBHBIE mpeaelbHble KapOOHOBBIe KUCI0TbI. CTpoeHue mosekysl. OyHKIMOHaIbHAas
rpynna. M3omepuss u HomeHkiarypa. CBoiicTBa KapOOHOBBIX KUCIOT. Peakuus stepuduxanuu.
[Tonyuenue xapOOHOBBIX KHCIOT U THpuUMeHeHue. KpaTkue cBeleHHS O HenpeaesIbHbIX
KapOOHOBBIX KuciOTax. [‘eHeTnueckas CBsA3b KapOOHOBBIX KHCIOT C JAPYTUMH KJacCaMH
OPraHNYEeCKUX COCTMHECHUH.

IIpakTyeckas padoraNe2. Pemenne sKcniepuMeHTANbHbBIX 3a/1a4.

Caoxubie 3¢upbl. ZKupsbl. YrieBoabl. (4 1)

CrnoxHble 3¢upbl: cBoiicTBa, noiydeHue, npumeHenue. JKupbl. Crpoenue xupoB. JKupsl B
npupoje. Cpoiicta. [lpumenenue.

Mortomue cpenctpa. [IpaBuiia 6e30macHOTO 0OpaIieHus: Co CpeCTBAMU OBITOBON XUMUMU.
JlaGopaTopHbIe ONBITHI.

PacTBOpUMOCTB JKHPOB, JOKA3aTENbCTBO UX HEMPEIAEIBLHOTO XapaKTep.

I'moko3a. Ctpoenune Mosiekynasl. OnTuyeckas (3epkaibHas) m3omepus. Dpykroza — H30MEp
roko3bl.  CBoiictBa T1ioko3bl. [Ipumenenue. Caxapo3a. Ctpoenne MoJiekyiabl. CBOMCTBa,
npuMeHenune. Kpaxman u wmemiono3a — MPEICTaBUTENNU TNPUPOAHBIX IMOJIUMEpoB. Peaxius

NMOJMKOHACHCaMu. Pu3nyeckue W XUMHUYECKHe CBoiicTBa. Haxoxxaenume B  mpupoje.
[Ipumenenue. ArieTaTHOE BOJOKHO

JdemoHcTpanmnu.

B3anMoelicTBre ITIOKO3bI ¢ aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l).

JlaGopaTopHble ONBITHI.

B3anmoerictBue rioko3sl ¢ Tuapokcuaom meau(Il).

B3anmopeiicTBre caxapo3bl C THIPOKCUAOM KaJbIIMs.

BzaumopelictBre Kpaxmana ¢ HOJIOM.

IpakTuyeckas paodoraNe3. Pemienne »skcrnepuMEHTANbHBIX 3a7ady  Ha IOJIyYCHHE U
pacro3HaBaHUE OPraHMYECKUX BEIIECTB

Tema Ne4. AzoTocoaepxaimme oprannyeckue Bemecrsa — 4 yaca.

AMMHBI 1 aAMUHOKHCJIO0THI (2 4) Peaknus 3unuHa.

Amunbl. CtpoeHue Mozekysl. CTpoeHHE MOJIEKYNbl aHWIMHA. B3auMHOE BIUSIHUE aTOMOB B
MOJIEKYJIE Ha TpUMepe MOJIeKYibl aHuirnHa. CBoiicTBa aHwinHa. [I[puMenenue.

Amunokucnotel. M3omepus u HoMmeHknatypa. CBoicTBa. AMHHOKHCIOTHI Kak aM@oTepHbIe
opranunyeckue coeauHeHus. lIpumenenue. ['eHeTmyeckas CBSI3b AMHMHOKHCIOT C JAPYTUMH
KJIaCCaMH OPraHMYECKUX COCAMHEHUN.

Beakn (2 4).

benku — npupoansie nonmumepsl. CoctaB u crpoeHue. dusznyeckne U XMMHUYECKHE CBOMCTBA.
Ycnexu B M3y4eHHHM U CHHTE3€ OENKOB. XUMHS U 370poBhe denoBeka. JlekapcrBa. [IpoGrnemsrl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKApCTBEHHBIX PENapaToB.

JemoncTpanun. O0pa3ibl JIEKapCTBEHHBIX CPEJCTB M BATAMUHOB

JlabopaTopHblie ONBITHI.



IIBeTHbIE peakuuu Ha Oenku (OMypeToBast U KCAaHTOIIPOTEUHOBASI PEAKLIUM ).

Tema 5. BeicokoMoJieKkyJIsipHbIe cOelMHEeHHS — 3 Yaca.

Cunrernueckue nmoumeps (3 1) [lonyyenne kayuykoB no cnocody Jledenena C.B.

[lonsiTue O BBICOKOMOJICKYIAPHBIX COEAUHEHUsX. llodamMepsl, mONy4aeMble B peaKIUsIX
nosmmepuzain. CtpoeHune MoJiekyd.. [lonmmepsl, mogydaeMble B PEaKIHAX MOJIUKOH/ICHCAIINH.
®denondopmanbaeruanbie cMoiibl. CHHTEeTHYECKHE Kaydykd. CTpoeHHe, CBOWCTBA, MOIyYeHHE U
npuMmeHenne. CuHTeTHdYeckue BosiokHA. Kampon. JlaBcan. OOoOmieHwe 3HaHUN 1O Kypcy
oprannveckoil xumun. OpraHuveckas XuMusi, 4eJIOBEK U npuposa. JlabopaTopHblie ONbITHI.
3HAKOMCTBO ¢ 00pa3iamu IIacTMace, KaydykoB, BOJIOKOH.

Pacyernble 3a1a4n.

OmnpeneneHne MaccoBOM WM 0OBEMHOM J0JIH BBIXO/IA MPOYKTA PEAKIIMH OT TEOPETHUECKH
BO3MOJKHOTO.

KonTpoabHas padora Ne2 no remam 3,4,5.

11 knacc (34 yaca)
Tema 1. Bakneiimue XuMmu4yecKkre MOHATHS U 3aKOHBI (3 1)
Atom. Xummnyecknid snmeMeHT. M3ortonsl. IIpocTeie M CiloXkKHBIE BEIIECTBA. 3aKOH COXPAHEHUS
Macchl BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHHS SHEPTUU MPH XUMHUUECKUX PEaKLUsiX, 3aKOH
ITIOCTOSTHCTBA COCTaBa. BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUS.
Tema 2. IlepuoanyecKnii 3aK0H M NEPUHOAUYECKAs cHCTeMa XUMU4Yeckux djaementos /. U.
MenjesieeBa Ha OCHOBE Y4eHHsI 0 cTpoeHnn atoMoB (4 4) . Bxiaa yuensix OUSAU B cunTe3e
HOBBIX XUMHUYECKHX 3JIEMEHTOB. MEXIyHAPOJHOE COTPYAHUYECTBO B ATOMHOM MPOMBIIIIEHHOCTH
AToMHBIE OpOuTamu, s-, pP-, d- u f-anekTpoHBl. OCOOECHHOCTH pa3MEIICHUS 3JIEKTPOHOB IO
opOUTaNsIM B aroMax MalbIX U OoJbmIMX mepuoaoB. CBs3b MEPUOAUYECKOTO 3aKOHA U
MEPUOJIMYECKON CUCTEMBl XUMHUYECKHX AJIEMEHTOB C TEOpPUEH CTpPOECHHUs aToMOB. KopoTkuii u
JUIMHHBII BapHaHThl TaOIUIBI XUMUYECKUX 3JIeMEHTOB. [loj0eHue B MepuoIM4YecKoil cucreMe
xumudeckux oanemeHtoB JI. WM. MengeneeBa BoAopona, JaHTAaHOWJIOB, AKTUHOUJOB U
HCKYCCTBEHHO IOJYYEHHBIX 2JIEMEHTOB. Bal€HTHOCTh U BAJICHTHBIE BO3MOXHOCTH aTOMOB.
Tema 3. Ctpoenue BemecTna (4 4)
Xumnueckasi cBs3b. MoHHasg cBsa3b. KaTmonsl M aHuoHbl. KoBajeHTHas HENOJSpHas CBA3b.
KoBanenTHas nosisipHasi CBsi3b. DIEKTPOOTpULIATENBHOCTh. CTENeHb OKUcIeHus. MeTaminueckas
cBs3b. BomoponHas cBsA3b. THIIBI KpUCTAUIMYECKUX PELIETOK M CBOMCTBA BewlecTB. [IpuumHbI
MHOT000pa3usi BEIIECTB: N30MEPHs, TOMOJIOTHS, AJIOTPONHsI, U30TOMHS. J(ucCnepCcHbIE CHCTEMBI.
Hctunnbie pactBopbl. CHocoObl BBIpRKEHHS KOHIICHTPAIMM PACTBOPOB: MaccoBasi OIS
PacTBOPEHHOr0 BEUIECTBA, MOJIIPHAsA KOHLIEHTPALUSI.
JdemoHcTpanum.
Moneny HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAIIMYECKUX KPUCTAJUINYECKUX PEIIETOK.
D¢ dext Tungans. Monaenu MosieKys1 H30MepPOB, TOMOJIOTOB.
PacuerHsble 3agaun. Beruncnenne macchbl (KOJM4YecTBa BeIIECTBa, 00beMa) MPOJIyKTa peakiuH,
€CJIN JUIs €r0 NOJIyYEHUS 1aH PacTBOP C ONPEECIIEHHON MacCOBOM IOJIEN MCXOAHOIO BEUIECTBA.
Tema 4. Xumnueckue peakuuu (5 1)
Knaccugukanuss XuMUYeCKUX peakiuii B HEOpPraHW4ecKoi M opraHuueckoid xumuu. CKOpOCTb
peakiuu, ee 3aBHCUMOCTh OT pa3iuyHbIX (akropoB. Kartamus m karanmuzaropbl. OOpaTUMOCTh
peakuuii. Xumuueckoe paBHOBecHe. (CMeEIEHHME DPABHOBECHUS IOJ JIEHCTBUEM pPa3IMUYHBIX
¢daxtopoB. Ilpunnun Jle Ilarense. IIpou3BOJACTBO CepHOM KHCIOTHI KOHTAKTHBIM CIOCOOOM.



OnexrponuTHyeckas auccounanus. CuibHble U caadble eKTpoauThl. Cpenia BOJHBIX paCTBOPOB:
KHCJIas, HeUTpanpHas, menovyHas. Bogopoansiit nokasarens (pH) pactopa.

JdeMoHcTpanuu.

3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOHUEHTPALUK U TEMIIEPATYPHI.

Pasnoxxenue nepokcuia BOJOpOAa B IPUCYTCTBUM KaTaau3aTopa.

Omnpenenenne cpeapl pacTBOPa C MOMOILIBIO YHUBEPCAIBHOIO HHAUKATOPA.

JlabopaTopHble ONBITHI.

[IpoBenenue peakiuii HOHHOTO OOMEHa JUTSl XapaKTEPUCTHKH CBOMCTB JIEKTPOJIUTOB.
Heoprannueckas Xumus.

Tema 5. MertaJusl (7 4) . MecTopoKeHUs U ITOYYEHNE METAJUIOB Ha Tepputopuu PO.
[TonoxkeHne MeTajuioB B NEPHOJUYECKON CHCTeMe XMMHUYeckux 3ieMeHToB JI. 1. Menneneesa.

OO01ue cBoiicTBa METAJJIOB. DJIEKTPOXUMUYECKUH Pl HApsDKeHUH MeTaiuioB. OOmiue crnocoobl
MOJIyYEHUSI METaJUIOB. DJIEKTPOJU3 PacTBOPOB U paciuiaBoB. [IoHATHE O KOPpO3UMM METAIIOB.
CriocoOpl 3amuThl 0T Koppo3uu. O030p METAIOB IIaBHBIX NOArpyNI (A-Trpymm) NeproauuecKoit
CUCTeMBbl XHMHUYECKUX dyieMeHTOB. O030p MeTtasuioB mnobOouHbix mnoxarpynn (b-rpymm)
MEPUOANYECKON CUCTEMbI XUMHUUYECKHUX IEMEHTOB (Me/Ib, ITMHK, jkeJie30). OKCHIBI U THAPOKCHIBI
METaJlJIOB

JdeMoHcTpanum.

O3HakoMJieHHEe ¢ 00pa3liaMu METAJIJIOB U UX COETUHEHUII.

BzanmoelicTBre MIETOUYHBIX U IEN0YHO3EMEIBHBIX METAJIOB C BOJIOM.

B3anmopeiicTBie Meu ¢ KUCIOPOJIOM U CEPOil.

JlaGopaTopHbIe ONBITHI.

B3anmopelicTBue MHKA U Keje3a C paCTBOPAMU KHUCJIOT U IIEJI0YEH.

3HAKOMCTBO ¢ 00pa3amMu METAUIOB U UX pylaMu (paboTa ¢ KOJUICKITUIMH).

Pacuernble 3agaum. PacueTbl MO0 XMMHYECKMM YpPaBHEHHSIM, CBS3aHHbIE C MacCOBOM J0JeH
BBIXOJIa MPOJIyKTa PEaKIMU OT TEOPETUUECKH BO3ZMOMKHOTO.

Tema 6. HemeraswLinl (5 4)

O630p cBoiicTB HemeTauioB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA  TUIMYHBIX
HeMeTaiioB. OKCH/IBI HEMETAIJIOB U KUCJIOPOCOAepKalllie KUCIOThl. BogopoaHbie coequHeHUs
HeMeTaiioB. /leMoHcTpanum.

O3zHakomIieHHE ¢ 00pa3liaMu HEMETAIIIOB.

OO6pa31bl OKCHIOB HEMETAIIOB U KUCIOPOCOIEPKAIINX KUCTIOT.

I'openue cepsl, hocdopa, xene3a, MarHusi B KUCIOPOJIE.

JlaGopaTopHble ONBITHI.

3HaKOMCTBO C oOOpa3llaMl HEMETaUIOB U HX NPUPOJHBIMH CcOeAMHEHUsMU (pabota ¢
KoJuleKnusiMH). Pacrio3HaBaHue XJIOpUI0B, Cylb(}haToB, KapOOHATOB.

Tema 7. I'eHeTH4YecKkasi CBSI3b HEOPraHMYECKHX M OpraHumveckux BemecTs. IIpakTukym (5
4). Hcmosb3oBaHMe NPAKTHYECKHX HABBIKOB B ObITOBOH XMMHM. ['eHeTHueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.

IpakTukym:

* peleHue HKCIIEPUMEHTAIIbHBIX 3a/1a4 110 HEOPraHUYECKOW XUMUHU

* pelIeHue HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 OPraHUYEeCKOU XUMUH;

* [I0JIy4eHHE, COOMpaHKe U pacro3HaBaHHUE I'a30B.

* Pe3eps — 14ac.



TemaTnueckoe nuiannposanue no xumun I'pudosckoii M.B.

10 xaacc 2022-2023 yu.roa

Nen/m Tembl Hroro no Hroro Kos-Bo | Kous-Bo | Kou-Bo
IUIaHy 1o (akTy | KOHTPOJ. | MpPaKT. | Jadbop.
pabot paboT | ONBITOB
1 Teoperndeckne 0OCHOBBI 3
OPraHN4eCcKO XUMHH
2 YrieBoopo st 12 1 2
3 Kucnopoaconepxarme 12 3 4
OpraHuvecKue
COCJTMHEHUS
4 AzoTcoepkaiue 3 1
OpraHuvecKue
COCJIMHEHUS
) BricokomonexynsipHbie 3 1
COCJTMHEHUS
Uroro 33 2 3 7

IlepedeHnnb 12a00paTOPHBIX M MPAKTHYECKUX PadoOT:
10 k1ace

JlabGopaTopHble ONBITHI:

NGO~ wWNE

N3roroBnenue Moaeneit MOJIEKY yriIeBOAOPOI0B U TAIIOT€HOIPOU3BOTHBIX.
OTHOIICHUE AIKAHOB K PACTBOPUTEIISIM.

B3anmopeiicTBue CiupTOB K aKTUBHBIM METaJLJIaM.

B3anmoseiictBrue peHoa ¢ XJTOPHBIM JKEJIE30M .

PactBopenune rimnepuna B Bojie. Peakums riunepuna ¢ ruapoxkcuaoM meau(1l).
PacTBopuMOCTB KHPOB, T0KA3aTEIBCTBO UX HEMPEIEIHLHOTO XapaKTep.

KadectBeHHbIC peakiyu ayibIeru0B.. BzanmoaeiicTeue riroko3sl ¢ ruapokcuaom meau(Il).

BSaHMOHCﬁCTBHe Caxapo3bl C THAPOKCUAOM KaJIbIH:.

IIpakTnyeckue padboTbi:
1. Ilomy4yeHue STUIEHA U U3YUYEHUE €T0 CBOWCTB.
2. Pemienue skcriepuMEeHTANIBHBIX 3a7[a4 Ha paclio3HaBaHUE OPraHUYEeCKUX BEIIECTB.
3. Permenue skcriepiMeHTANBHBIX 331a4 Ha paclio3HaBaHNE OPraHUYECKUX BELIECTB.

IlepedeHnb 1a00paTOPHBIX M MPAKTUYECKUX PAOOT:
11 kaace

JlaGopaTopHble ONBITHI.

AR A

6.

IIpoBeneHune peakiuii HOHHOTO 0OMEHa JUIsl XapaKTEPUCTUKH CBOIMCTB AJIEKTPOJIUTOB.
I'maponus coien.

B3aumonelicTBue IIMHKA U kKele3a ¢ pacCTBOPaMH KMCIIOT U LIEJIOYEH.

3HaKOMCTBO ¢ 00pa3lamMH MeTaJJIOB U UX pyAaMu (paboTa ¢ KOJIEKIMIMU).
3HAKOMCTBO ¢ 00pa3laMi HEMETAJUIOB U UX MIPUPOAHBIMH COETMHEHUAMU (paboTa C
KOJUICKIIUSIMH).

Pacrnio3naBanue xiopuoB, cyib}aToB, KapOOHATOB.

IIpakTnuyeckune padoThbI:

1. Pemenne sKCriepuMeHTAIbHBIX 33/1a4 110 HEOPraHUYECKOH XUMUH.

2. Pemienue sKCriepuMEHTAIbHBIX 3324 110 OPraHMYECKOW XUMHU.

3. Ilomyuenue, cobupaHue " pacrno3HaBaHue

ra3oB



Haunmenosanune Conepxanue Bcero WNudopmanus o6 BocnuratenbHslii
MOJTYJISI 4acoB ANEKTPOHHBIX Y4eOHO- MOTEHIIHAT
METONYECKHX YpOKa B COOTBETCTBUH C
Marepuajlax MoayineM «I1IkonbpHbIN ypok
Pazpnea 1.
1.1. | Teoperuueckue OOBSACHATh, MOYEMY OPraHMYECCKYIH) XHMHIO BBIICIHIM B OTICTBHBIH 3 Poccuiickas VYcraHOBIICHHE

OCHOBBI OPraHMYECKOH | paszfen XuMuH. [lepedrcraTh OCHOBHBIC MPEMNMOCBUIKH BO3HHKHOBCHHS ANEKTPOHHAS IIKOJNA - | JOBEPUTENBHBIX  OTHOIICHHUI

XHMHH. Biiaja | TeopuM XMMHYECKOTO CTpOCHHS. PaOoThl POCCHHCKHX YYCHBIX — https://resh.edu.ru/ MEXIy YYUTEleM U  €ro

poccuiickux y4eHwix B | byrnepoBa .M., CemenoBa B.A., 3emmunckoro A.Jl, KydepoBa A.U., YUCHUKAMH, CIIOCOOCTBYOIIUX

pa3BuTHE XUMHUYECKOW | Pa3nuuaTh TpH OCHOBHBIX THIA YIJICPOJHOTrO CKENETa: pa3BETBIEHHBIMH, HO3UTUBHOMY  BOCHPHSTHIO

HAYKH. HEpa3BeTBICHHBIA W IMKInYeckuit. Onpenenstb Hald4Yde aTOMOB yJampuMucs  TpeOoBaHUM U
yraeposia, BOAOPOAa M XJIOpa B OPraHMYECKHX BellecTBax. Pasmnuarh Poccuiickast npocso VUIUTENS,
TOHATHS  «OQJIEKTPOHHAsI O00OJOYKa» M  «DJICKTPOHHAS  OpOHTAIbY. ANIEKTPOHHAS IKOJNA - | MPUBICYCHHIO MX BHUMAHHS K
N300pakaTh dIIEKTPOHHBIC KOHDUTYPAIIUK aTOMOB 3JIEMEHTOB 1-r0 1 2-T0 https://resh.edu.ru/ obcyxmaemMoif  Ha  ypoke
MEprUoI0B C IMOMOIINBIO DJJICKTPOHHBIX U T'pad)H'—IeCKI/IX OJICKTPOHHBIX E}II/IHaH KOJUICKIHA I/IHd)OpMaLH/II/I, AKTHBU3allUU UX
¢dopmyn. OOBSACHATHL MEXaHU3M OOpa3oBaHWS M OCOOEHHOCTH G- W T- I QpOBBIX MO3HABATENbHOM
CBSI3€EH. OHpelleJ'[ﬂTb NIPUHAUIC)KHOCTE OPraHUYE€CKOro BEHICCTBA K TOMY 06paSOBaTeHBHbIX JCATCIBbHOCTH.
W HHOMY KJIACCY MO CTPYKTYPHOH dopmyrie pecypcoB

1.2. VYresomopomast  (YB). | OGBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AlTKAHOB, aTKEHOB, 12 http://school-
Pagorer lllyxosa B.I'. AIIKUHOB, aJIKAJNCHOB, IUKJIOAIKAHOB, apEHOB HA OCHOBE IPE/CTABICHHUI collection.edu.ru IpuBneyenne BHUMAaHUS

o ruOpuaM3aLy opbuTaneit atoma yriaepoza. VM3roraBauBaTe MOIEIH
MOJIEKY , PyKOBOZACTBYSICh TEOPHUEI XMMUUECKOTO CTPOCHHUS
OpraHM4ecKux BeuiecTs. OTIHMYaTh TOMOJIOTH OT u3oMepoB. Ha3biBaTh
YTJIEBOZOPOJIBI 110 MEXIYHAPOIHOH HOMEeHKIaType. CocTaBIIsATh
YpaBHEHMSI XUMHUYECKUX PEAKIMi, XapaKTepU3YIOLINX XUMUIECKHE
CBOIiCTBa, MoTyueHue. Pemarh pacuérHple 3a/1a4n Ha BHIBOJ (POPMYJIbI
OpraHW4ecKoro BelecTBa. M3yualoT KauecTBEHHbIE PEaKIMK Ha
YTIEBOAOPOABL. YYaTCsl HOHUMATh 3aKOHOMEPHOCTU CBOMCTB
OpraHWYECKHX BELIECTB, CXOACTBO, OTINuMs. M3ydaroT cocras,
MECTOPOXKIECHHS IIPUPOIHOTO Ta3a, HOMyTHEIX He(TSIHBIX Ta30B. V3ydaror
cocTaB U crocoObl iepepaboTku Hetu. Co3AaHe PYCCKHM HHIKEHEPOM
IyxoBsM B.I". mporiecca KpeknuHTa ¢ meibio mepepadboTku HeTH.

IIKOTBHUKOB K LIEHHOCTHOMY
aCIEeKTy U3y9aeMbIX Ha ypOKax
SIBIICHUM.

[Mobyxnenue LIKOJIbHUKOB
co0I01aTh Ha ypoke
OOIEPHUHSITHIE HOPMBI

MOBEICHYS, IpaBuIa OOICHUS
co crapumMu (Y4UTEISIMU) H

CBEpPCTHUKAMU
(IIKOMPHUKAMHU),  TPUHIIMIIBI
yueOHONH  JMUCHUIUIUHBI |

CaMOOPTaHU3AINH .
BxitoueHne B ypoOK HIPOBBIX
mporeayp, KOTOpble ITIOMOTA0T
MoAAePKaTh MOTHBALIHMIO
JIeTell K MONMy4EHUIO 3HAHUH,
HAJIQ)KUBAHUIO IMO3UTHUBHBIX
MEXINYHOCTHBIX  OTHOIIEHHH
B KJ1acce, ITIOMOTafOT
YCTaHOBJICHHIO

JIOOp OKenaTensHON
aTtMochephl BO BpeMs ypoKa



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

2.1.

Kucnoponoconepsxanu
e OpTaHUYECKUE
BENIECTBA. Bnusane
CIIUPTOB HAa OPTaHU3M
YeJIoBeKa.

12

Poccutickas
AJIEKTPOHHAS IITKOJA -
https://resh.edu.ru/
®DenepasibHbII
00pa3oBaTeIBHBII
mopTat
http://www.edu.ru/
®DenepanbHast
HHpOpPMAIMOHHAS
cucrema «EauHOoe OKH
JIOCTyTIa
00pa3oBaTeILHBIM
pecypcamy
http://window.edu.ru/

()
K

2.2.

A3zoTconepxaiue
OpraHUYeCKUe
BEIIIECTBA.

Peakuus 3unnna H.U.

061)5[CH5[TL 3aBUCUMOCTH CBOMCTB aMHUHOKHCIIOT OT CTpOCHUSA UX
(yHKIIMOHANBHBIX Tpynil. Ha3piBaTh aMUHOKHCIOTHL IO MEXKIYHAPOIHON
HOMEHKJIATYPE W COCTABISITh YPABHEHHS PEaKIMil, XapaKTepHU3YIOIIHX
ux cBoiictBa. Ponp 3ununa H.U. npu nonydyeHnn aMUHOB M aMUHOKHUCIIOT.
OOBSICHATH OMOJIOTUYECKYIO POJIb OEJIKOB M UX IMPEBPAILCHUI B
opranusMe. [IpoBoANTE LBETHBIE peakuuy Ha OSIKH.

OOBSICHITH OMOJIOTUYECKYIO POJIb HYKJICUHOBBIX KHUCIIOT.

Poccuiickas
9JIEKTPOHHAS  IIIKOJIA
https://resh.edu.ru/
Ennnas KOJJIEKIH
1 QpoBbIX
00pa3oBaTeIbHBIX
pecypcos

http://school-
collection.edu.ru

g

2.3.

BoicokoMoineKysipHbIE
COGIMHEHUSI.
[lonyuenune Kay4ykoB
no crnocody Jlebenena
C.B.

3anuchIBaTE  ypaBHEHMS  PEAKUUH  I[OJMMEpU3alUH.  3aIliChIBaTh
YpPaBHEHMs peakuid ITOJMKOHAEHCAIMH. Pacro3HaBaTh OpraHudyeckKue
BEILECTBA, MHCIIONB3Ysd KAadeCTBEHHBIE peakUuH. Pa3nmuyaTe HOHATUS —
TIOJIUMEPHI, CHOCOOBI MONYYEeHUsS IHOJMMEPOB, UX 3HAYEHHE; CXOACTBO U
pasnuymre BOJNOKOH, IuactMacc. Crocod MONydeHHs CHHTETHYECKOTO
kaydyka 1o JlebeneBy C.B.

®DenepanbHast
nHpopMannoHHas
cucreMa «EnnHoe okHO
JIOCTyTIa K
00pa3oBaTENbHBIM
pecypcam» -
http://window.edu.ru/

DOpMHUPOBAaHUE y YUYCHHKOB

YB&OXEHUSI W HWHTEPECOB K
MpaKTUIEeCKON
HANpaBJICHHOCTH  TPEAMETa;
(dopMupoBaHue
(YHKIMOHAIEHOMH
IPaMOTHOCTH, BOCIIHTaHNE
KYJABTYPBI OOIIICHHST;
MOAJIep)KaHNe  MHTEpeca K
YUEHHI0O U (OPMHUPOBAHHIO

MO3HABATEILHON aKTHBHOCTH.
BxitrodueHne B ypoK UTPOBBIX
MPOIIETYP, KOTOPBIC MOMOTAOT
MOJIICP’KATh MOTHBALIUIO
JieTel K ONy4eHHUI0 3HAHUH,
HaJIa> XUBAHUIO ITIO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUM
B KJIacce, TIOMOTaroT
YCTaHOBIICHHIO

JIOOp OXKEMaTEIbHOM
aTMocepsl BO BpeMsi ypoKa.
WMHnnmupoBaHue U noauepxka
HMCCIIEI0BATEIHCKON
JIESITEIFHOCTH IIKOIBHUKOB B
pamMKax peaau3anyuy IMU
WHIUBUAYAIBHBIX H
TPYIIIOBBIX
HCCTIETOBATEIHCKHUX MPOEKTOB



https://resh.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/

11 kaacc

Ne Haunmenosanune Conepxanue Bcero Wudopmanus o6 BocnuraTenbHsblii
MOy 4acoB SJIEKTPOHHBIX y4eOHO- MOTEHIIHAT
METOANYECKHIX YpOKa B COOTBETCTBHUH C
Marepuajlax MoayneM «I1IkonpHbIN ypok
Pazpnea 1.
1.1 Baxwneiimue 3aBepmHTh (HOPMHUPOBATH MPEACTABICHUSI 00 OCHOBHBIX XHMHUYECKHX Poccuiickas VcTaHOBIEHHE  [JOBEPUTENBHBIX
XUMHMYECKHE IIOHATHUS | MOHATHAX M 3aKOHAX: aTOM, XMMHYECKUH 3neMeHT. IIpocTeie U cnokHbIe JJIEKTPOHHAs IKoja - | OTHOWICHHM MEKAY y4uTCIEM M
1 3aKOHBI BEIIECTBA. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W https://resh.edu.ru/ ero 5 yaCHHKaMH,
NpPEBpAILlEHNs] PHEPTUU MPU XUMHUECKHX PEAKIUAX, 3aKOH IOCTOSHCTBA CTOCODCTBYIOIIHMX  TIO3UTHBHOMY
BOCIIPpUATUIO yqanmMucs
cocTaBa. BemecTBa MONEKyISPHOTO U HEMOJIEKYISIPHOTO CTPOCHHSI. .
- — TpeOOBaHMH W TIPOCKO YUHTEN,
1.2. Ilepruonuueckuit 3axoH | Ilepeuncnars BaxkHelIINe XapaKTEPUCTUKY XUMHYECKOT O 2JIEMEHTA. 4

u nepuoanvcckas
CHUCTEMA XHUMHUYCCKUX

aneMeHToB  JI. .
MenneneeBa.  Bruan
yuensix ~OWSAU B
CUHTE3€ HOBBIX
XUMHWYECKHUX
3JIEMEHTOB.
MexnyHapoaHoe
COTPYAHUYECTBO B
ATOMHOMU
MIPOMBIIIICHHOCTH

OOBSICHATH pa3IHyre MK MOHATHUSIMU «XUMHUYECKUH DIIEMEHTY,
CHYKJIUA», «U30TOM». [IpUMEHATh 3aKOH COXPaHEHHUs] MAacChl BEIIECTB MPH
COCTABJICHHH YpaBHEHUH XUMHUUECKUX peakuuil. OnpeaensiTh
MaKCHMAaJIbHO BO3MO)KHOE YHCIIO 3JIEKTPOHOB HAa YHEPTeTUYECKOM YPOBHE.
3anuckiBaTh rpaduueckre NEeKTPOHHbIE (GOPMYITB S-, P- U d-2IIEMEHTOB.
XapaKkTepu30BaTh MOPAIOK 3aMOTHEHUS JIEKTPOHAMHU HEPTeTHIECKUX
ypOBHEH U oxypoBHeil B aromax. OOBACHATH, B UéM 3aKIIIOUaeTCs
(U3UYECKHI CMBICT HOHATHS «BAJICHTHOCTEY. OOBACHATH, YeM
OITPEIIEIISAIOTCS BAJIEHTHBIE BO3MOXKHOCTH aTOMOB Pa3HBIX JJIEMEHTOB.
CocraBnsth rpaduueckue 31eKTpoHHbIe POpMYIIBI a30Ta, Gochopa,
KHCIJIOPOJIa U CEPBI, 4 TAKIKE XapaKTepPU30BaTh U3MEHEHUS PauyCOB
aTOMOB XMMUYECKHX 3JIEMEHTOB IO IIEpHOAaM U A-TpyIaM
neproandeckoil Tabmunel. Brias yaensix OUSIU B cuHTE3€ HOBBIX
XUMHMYECKHX DJIEMEHTOB. MeXayHapOoaHOE COTPYIHHUYECTBO B aTOMHOM
IIPOMBIIIIEHHOCTH.

Poccutickas
9JIEKTPOHHAS MIKOJa -
https://resh.edu.ru/
Enunas KOJJICKIIUS
I QpOBBIX
00pa3oBaTEeIbHBIX
pecypcos

http://school-
collection.edu.ru

NPHBJICYCHUIO HMX BHHUMAHUSI K
obcysxIaeMoit Ha ypoxe
UHpOpPMALMY, AaKTHBHM3ALMH HX
TI03HABATEHON JeATEIBHOCTH.

[TpuBneyenue BHUMAaHUS
IIKONBHUKOB K ILIEHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha ypoKax
SIBJICHU.

[ToOyxnenue LIKOJIbHUKOB
co0II01aTh Ha ypoke
OOLLEPHUHSITHIE HOPMBI

HOBEICHNA, IIpaBuiIa OOIIEHHUS
co crapumMu (Y4UTEIsIMU) H

CBEpCTHUKAMU
(IIKOMPHUKAMHU),  TPUHIIMIIBI
yueOHONH  JWCHMIUIUHBI |

CaMOOpraHu3aluH .
BrxiroueHne B ypoOK HIPOBBIX
HpOLEyp, KOTOPIE TOMOTAI0T
MOAJIEPKATh MOTHBALIHIO
JIeTell K MOJy4EHUIO 3HAHUH,
Hala)XKMBAaHUIO  TO3UTHBHBIX
MEXIMIHOCTHBIX ~ OTHOIICHUH
B KJacce, TIOMOTal0T
YCTaHOBIICHHIO

JIOOp OKenaTensHON
aTMochepsl BO BpeMs ypoKa



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CrtpoeHue BeliecTBa

OOBsICHATE MEXaHW3M OOpa30BaHUsI MOHHOM M KOBAJCHTHOM CBS3M W
0coOeHHOCTU (dusHIecKnX CBOJCTB WOHHBIX WM KOBAJICHTHBIX
COEAMHEHUIL.

CocTaBIATh 3JEKTPOHHBIE (POPMYJIIBI MOJIEKYJ KOBAJICHTHBIX COEIMHEHHH.
OOBSICHATE MeXaHW3M 00pa3oBaHMs BOJOPOTHONH W METaIITMYECKON
CBsI3e M 3aBUCHMOCTH CBOICTB BEIECTBA OT BHJA XUMHYECKOH CBS3H.
OOBSICHATH TPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ OpraHHYeCKHX U
HEOPraHWYECKHX  COCAWHEHWH ¢  TIOMOLIBIO  MpEACTaBICHUH O
ruOpunu3anmu opouraneii. OOBICHATh 3aBUCHMOCTH CBOWCTB BELIECTBA
OT THUIIa €r0 KPUCTAJTMYECKOH PEHIETKH.

Poccutickas
AJIEKTPOHHAS IITKOJA -
https://resh.edu.ru/
®DenepasibHbII
00pa3oBaTeIBHBII
TopTAaJ
http://www.edu.ru/
®DenepanbHast
HHpOpPMAIMOHHAS
cucreMa «EnuHoe OKHO
JIOCTyTIa K
00pa3oBaTeILHBIM
pecypcamy -
http://window.edu.ru/

XUMUYECKHE PEaKIUU

[lepeuncnaTh NPU3HAKH, IO KOTOPBIM KJIACCHU(HUIUPYIOT XUMHUYECKUE
peakuun. OOBSCHSTH CYIIHOCTh XUMHYECKON peakini. COCTaBIIsATh
YpaBHCHUSA XUMUYCCKHUX peaxunﬁ, OTHOCAIIHUXCA K OHpC}ICJ’[éHHOMy THUITLY.
OOBACHATD BIUSHUE KOHIEHTPAIUH PEareHToB Ha CKOPOCTh T'OMOT'€HHBIX
U IeTepOoreHHbIX peakiuil. OOBACHATD BIUSHHE Pa3IMYHbIX (PaKTOPOB Ha
CKOPOCTh XUMHMYECKOHN PEaKLUy, a TAKXKE 3HAUCHUE IPUMEHEHUS
KaTalInu3aToOpPOB M HHIMONTOPOB Ha MpakTHKE. OOBICHATH BIUSIHUE
WM3MEHEHMs] KOHIIEHTPAIMU OIHOTO U3 PEarnpyIOLIUX BEIIECTB,
TEeMIIEpaTyphl U JABJICHUS HA CMEICHUE XUMUUECKOTO PABHOBECH.
XapakTepu30BaTh CBOMCTBA PA3IMYHBIX BUJIOB AUCIIEPCHBIX CHCTEM,
yKa3bIBaTh IPUYUHBI KOATYIISIMU KOIJIOUI0B U 3HAUCHUE TOTO SIBJICHHUS.
Pemats 3agaun Ha IPUTOTOBJIEHUE PACTBOPA ONPENEIEHHONW MOJIIPHON
KOHLEHTpaluu. '0TOBUTE pacTBOp 3aAaHHON MOJISIPHOW KOHLEHTPALIMH.
OOBSICHATH, IOYEMY PACTBOPBI BEIIECTB C HOHHOM U KOBAJIEHTHON
TIOJISIPHOM CBSI3BIO MIPOBOAT ANMEKTpudeckuii Tok. Onpenensats pH cpenst
C TIOMOIIIBI0 YHUBEPCATIBHOI0 HHANKATOpa. OOBSACHATH C MMO3ULNIT TEOPUHU
JIEKTPONUTHYECKOH AUCCOIMAIINN CYIIHOCTh XUMHIECKUX PEaKINH,
MIPOTEKAIOIINX B BOXHOH cpene. CocTaBiATh NONHBIE M COKpAIIEHHBIC
VOHHBIE YPABHEHMS PEaKIMii, XapaKTepU3yIOIINX OCHOBHBIE CBOHCTBA
BaXHEHIIIMX KJIACCOB HEOPTAaHMYIECKUX COeNnHEHUH. OnpenemnsTs
PEaKnuIio cpeabl pacTBopa conu B Bojie. COCTaBISATh ypaBHEHMUS PEAKIIUH
THIPONIN3a OPTAaHNYECKHX W HEOPTAaHMIECKNX BEIIECTB

Poccuiickas
JJIEKTPOHHAS IIKOJA -
https://resh.edu.ru/
Ennnas KOJJIEKIIYST
1 QpoBbIX
00pa3oBaTeIbHBIX
pecypcos

http://school-
collection.edu.ru

DOpMHUPOBAaHUE y YUYCHHKOB
YBO)KEHUsI U HHTEPECOB K

MpaKTUIEeCKON
HANpaBJICHHOCTH  TPEAMETa;
(dopMupoBaHue
(YHKIMOHAIEHOM
IPaMOTHOCTH, BOCIIHTaHNE
KYJbTYPBI OOIIICHHST;

MoJIep)KaHNe  WHTEpeca K
YUCHHIO W  (HOpMHUPOBAHHIO
MO3HABATEILHON aKTHBHOCTH.
BxitrodueHne B ypoK UTPOBBIX
MPOIIETYP, KOTOPHIC IIOMOTAlOT
MOJIICP’KATh MOTHBALIUIO
JIeTeH K NONY4EHUIO 3HAHUH,
HaJIa> XUBAHUIO ITIO3UTUBHBIX
MEXJIUYHOCTHBIX OTHOIIIEHUI
B KJIacce, MOMOraoT
YCTaHOBIICHHIO

JIOOp OXKEMaTEIbHOM
aTMocepsl BO BpeMsi ypoKa.
WMHnnmupoBaHue U noauepxka
HMCCIIEI0BATEIHCKON
JIESITEIFHOCTH IIKOIBHUKOB B
pamMKax peaau3anyuy IMU
WHIUBUAYAIBHBIX H
TPYIIIOBBIX
HCCTIETOBATEIHCKHUX MPOEKTOB



https://resh.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Meransbl.
MecTopoxxaeHust u
MIOY4EHHE METAJUIOB Ha
Teppuropuu PO.

XapakTepu30BaTh 00IIHE CBOWCTBA METAJUIOB M Pa3bsCHATh UX Ha OCHOBE
MIPEJCTAaBICHUN O CTPOCHUU aTOMOB METAJUIOB, METANIMYECKOH CBSI3U U
METaJIITMYECKON KpUCTAJNIMYECKOM  peHIETKe. WnnroctpupoBats
NpUMepaMH  CIIOCOOBI  TIONYYEHHST ~ METaJUIOB.  XapaKTepH30BaTh
XuMHuyeckue cBoiictBa MeramwioB IA—IIA rtpynn u amroMuHMs,
COCTaBJIATH  COOTBETCTBYIOIIME ypaBHeHHs peakuuid. OOBICHATH
OCOOCHHOCTH CTPOEHHUSI aTOMOB XHUMHYECKHX 3JEMEHTOB b-rpymm
nepuonuueckoil cucremsl J[. U. Menneneera. CocTaBnaTh ypaBHEHUS
peaxiuii, XapakTepU3yIOIIMX CBONCTBAa MeIW, LIMHKA, THUTaHa, XpOMa,
xenesa. [Ipeacka3piBaTh CBOWMCTBA CIulaBa, 3Has ero cocraB. OOBSCHATH,
KaK W3MEHSIOTCA CBOMCTBA OKCHUJOB M THIPOKCHIOB METalJIOB IO
nepuoraM u A-Tpymmam mepuoandeckod TaOmuupl. OOBACHATH, Kak
U3MEHSIOTCS CBOIMCTBA OKCHIOB U T'MJIPOKCHIOB XMMUYECKOTO 3JIEMEHTa C
NOBBIICHUEM  CTENEHHM OKHCIEHHA €ero aroMa. 3aluchiBaTh B
MOJIEKYISIPHOM W HWOHHOM BHJE YpPaBHEHUS XHMHMYECKHX pPEaKLuil,
XapaKTepU3YIOIINX  KHUCIOTHO-OCHOBHBIE  CBOMCTBa  OKCHJOB U
THIPOKCUJIOB METAJJIOB, a TakkKe OJKCIEePUMEHTaJIbHO JOKa3bIBaTh
HaJU4yue HDTUX CBOMCTB. Pacmo3HaBaTh KaTHOHBI COJEH C ITOMOIIBIO
KaueCTBEHHbIX peakuui. Meramuisl Poccun.

DenepanbHas
HHpOpMAIMOHHAS
cucrema «EnnHoe okHO
JIOCTyTIa K
00pa3oBaTeILHBIM
pecypcam» -
http://window.edu.ru/

Hemeramibl

XapakTepu3oBaTh OOlIME CBOWCTBA HEMETAJUIOB W Pa3bsiCHATh WX Ha
OCHOBE TIPEACTaBICHHMH O CTpoeHHMH aroma. HaspBaTe o0b6nactu
IPUMEHEHHUSI BaXXHEHIIMX HEMETAUIOB. XapaKTepu30BaTb CBOMCTBA
BBICIIUX OKCHJOB HEMETAJUIOB U KUCIOPOACOAEP)KAIIUX  KHCIOT,
COCTaBJIATh YPaBHEHMS COOTBETCTBYIOILUX PEAKLUM M OOBSCHATH HX B
CBETE MPEACTABICHUH 00 OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIMAX U
EKTPONUTHYECKON aucconnanyu. COCTaBIATh YpaBHEHUsI pEakiui,
XapaKTEPU3YIOIIMNX OKUCIUTEIbHBIE CBOMCTBA CEPHOM U a30THOM KHUCIIOT.
XapakTepu3oBaTb U3MEHEHUE CBOMCTB JIETYYHX BOAOPOAHBIX COCOUHEHUIM
HEMETAJUIOB M0 TepHoxy U A- TpylmaM HepHOJUYECKOM CHCTEMBI.
Jloka3pIBaTh B3aMMOCBSI3b HEOPTAaHUIECKUX U OPTaHUYIECKUX COECAUHEHUIL.
CocTaBnsTh  ypaBHEHMA  XHMHYECKHX  PEakIUd,  OTpa)karoIlux
B3aMMOCBSI3b HEOPTaHMYECKHX U OPTaHHUYECKHX BEIIECTB, OOBSACHATH MX
Ha OCHOBE TEOPHHU 3JIEKTPOIUTUYECKON ANCCONMAINU W IPENCTABICHHH
00  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  IIpoleccax.  lIpaxkTtuuecku
pacIio3HaBaTh BEIIECTBA C TIOMOIIBI0 KAYECTBEHHBIX PEAKIMIl HAa aHHOHBI

I'eneTnueckas CBSI3b
HEOPTaHMYECKIX 31
OpTraHUIECKUX
BEIIECTB.
Wcnonp3oBanue
TIPAKTHIECKUX
HAaBBIKOB B OBITOBOI
xumun. Peseps

[ToHUMAaTh B3aUMOCBSI3b OPraHHUYECKUX M HEOPTaHUYECKUX BELISCTB Ha
OCHOBE HX XHMHUYECKHX CBOWCTB, YMETh 3alKChIBATh XUMHUYECKHE
peakuuy Mo CcXeMaM MpEeBpAIICHHUi; MPOBOAUTH OIBITH . 3aKPEIUIATh
MPAaKTHYECKUE HABBIKM MPOBEICHHUS OMBITOB M COOJIOACHHS TEXHUKU
0€30IMacHOCTH.



http://window.edu.ru/




