& NognucaH:
s@” Kynukosa UI_B_

w*‘“% + [Jara: 2023-09-01
Y 14:05:53

¥ Foxit Reader

g Bepcusi: 9.7.2

; «YTBEpKAAION
/" ﬂupen%,MEOY rumHazus Ne 65
" U.B. Kynukosa

l'lpm(aa Nz@i o™ w% L3

MyHuLMnaneHoe OI0IKETHOE oﬁmeo6pa303a'renm-me yqpeme}me '
«'umuazus Ne 65 umenu H. Cagponosa»

PaGouas nporpaMma BHeypOUYHO# AeATEAbHOCTH

«HoaroroBka k EI') nmo xumumn»

Ha 2023/2024  yueOHbIH roa

Aan obyuarommuxcs 11 kaacca

Vyutens Cypuna Haranest CepreeBHa, YYUTEb BBICIICH KATErOpUH

KoanuecTso yacos 34

Mporpamma: paspaGorana yuurenaeMm xumuu rumuaszuu Ne65 Cypunoi H.C..

PaceMoTrpeno u ogo0peHo «CornacoBaHo»

Ha 3acenanuu MO yuunteneh 3amecTuTeny qupexkTopa no BP
ECTecTBEHHO -Hay4HOrO IHK/IA #J/Hp E.}O.Copokuna
[Tpotokon Ne oT « QL»/ " p4g AOR3 2

PykoBoaurens MO
I".A. BuccapuoHoBa




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT O IIPE/IMETA

1.1 Ilpeomemmnvie pe3ynvmampl OCBOCHHS MTPOrpaMMBbI y4eOHOTO NpeaMeTa (0a30BbIi YPOBCHB):

JlaBaTh ompeienieHus H3y4CHHBIM TTOHSATHSIM.

OnuceBaTh IEMOHCTPAIIMOHHBIC U CAMOCTOSITEIIEHO MTPOBEICHHBIC SKCIIEPUMEHTHI.

OnucelBaTh W pa3iinvaTh U3yYEHHBIC KIACCHl HEOPTAaHWYECKHX U OPTaHUYECKUX COCAMHCHUH, XUMUYCCKHC
peakuuu.

Kiaccudummpoats n3ydeHHbIC 00BEKTHI U SBICHUS.

HabmronaTs 1eMOHCTPHPYEMBIE H CAMOCTOSITENTFHO MTPOBOAUMBIE OTIBITHI 1 XUMUYECKHIE PEAKINH, TPOTEKAIOIIIE
B IIPUPOJIC U B OBITY.

Hemate BBIBOABI W YMO3AKIIOYEHHS W3 HAOMIOJEHUH W3YYEHHBIX XUMHYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YYCHHBIX BEIIECTB MO0 aHAIOTUH CO CBOMCTBAMHU U3yUEHHBIX.

CTpyKTypupOBaTh U3y4EeHHBIN MaTepHUAll.

WHeTpripeTupoBaTh XUMHYECKYIO HH()OPMAITUIO, MOTYYCHHYIO U3 IPYTHX UCTOYHHUKOB,

MonenupoBaTh CTPOSHHE MPOCTEHININX MOJIEKYJI HEOPTAHUYECKUX U OPTaHUYECKHUX BEIIECTB, KPUCTAIIIOB,
AHanm3upoBaTh M OIICHWBATh  IOCJCIACTBHS JUIsl OKPYXarolied Cpefbl OBITOBOM M TMPOW3BOACTBEHHOM
JISSITEIILHOCTH Y€JIOBEKA, CBS3aHHOM ¢ NepepaboTKO BEIIECTB.

IIpoBOUTH XUMUUECKHUNA SKCIIEPUMEHT.

Oxka3pIBaTh MEPBYIO MOMOINb TPW OTPABICHHUAX, OKOTAaX M IPYTUX TPaBMax, CBS3aHHBIX C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM.

Memanpedmemmnule pe3yibmamol:

Hcnonk3oBaHne yMEHUH U HABBIKOB PA3IMYHBIX BUOB IT03HABATEIILHOM IEATEIBHOCTH, TPUMEHEHUE OCHOBHBIX
METOJIOB MMO3HAHUS (CUCTEMHO-MH(DOPMAIIMOHHEIN aHaIN3, MOACIUPOBAHUE) I U3YyUCHUS Pa3IUYHBIX CTOPOH
OKpY>Karolleu IeMCTBUTEIbHOCTH.

Hcnonb30BaHue OCHOBHBIX HMHTEUICKTyalIbHBIX —OMNEpaluil: aHajau3, CHHTE3, CpaBHEHUE, 0000IIeHHE,
cucTeMaru3anus, GopMyIUPOBAHUE THUIOTE3, BBISBICHUE MPUYUHHO-CIICJICTBCHHBIX CBS3CH, MOWCK aHAJIOTOB,
MMOHUMaHUE POOIEMEI.

YMeHue reHeprupoBaTh HICH U PACIIPENEIATh CPECTBA, HEOOXOAMMBIE IS NX Pean3allyy.

YMenue u3Brekatb WHPOPMAIMIO W3 PA3IMYHBIX HCTOYHUKOB, BKIIIOYAs CpPEACTBa MAaccoBOM HMH(MOpMAaIuw,
KOMIIAKT-TMCKA Y4eOHOTo Ha3HaudeHus, pecypchl MHTepHeTa; ymeHHe CBOOOIHO TMOJB30BATHCS CIOBApSIMU
Pa3IMYHBIX TUTOB, CIPABOYHON JUTEPATYpOM, B TOM YHCIIE W Ha 3IEKTPOHHBIX HOCHUTENAX; COOM0OIATh HOPMBI
WHGOPMAITMOHHOM N30UPATEIIBHOCTH, STHKH.

YMeHue TMonp30BaTbCd Ha MPAKTUKE OCHOBHBIMH JIOTHUECKMMH TpPHUEMaMH, METOJaMH HaOItoIeHMs,
MOJIEITPOBAHUS, OOBSICHEHHUS, PEIICHNS TPOOIIEM, TPOrHO3UPOBAHUS H JIP.

YMeHusi OOBACHATH SBICHHWS M TPOLECCHl COUWANBHON [EHCTBHUTENHHOCTH C HAYYHBIX, COLHAIBHO-
(humocoCcKUX MO3UINI; paccMaTpUBaTh MX KOMIUIEKCHO B KOHTEKCTE CIIOXKUBIIUXCS PEaTHid U BO3MOXKHBIX
TIEPCTICKTHB.

YMeHUS BBIMONHATH [MO3HABATEILHBIC W MPAKTUYCCKUE 33J[aHUS, B TOM YHCIE C UCIOJIh30BAHHEM IMPOCKTHOM
JISATEIIbHOCTY Ha YPOKaxX U B JIOCTYITHOW COIMAIbHOMN MPAKTUKE.

YMeHue OleHUBaTh C O3UIHN COIMATIFHBIX HOPM COOCTBEHHBIE TIOCTYIIKH M MIOCTYIIKHA APYTHX JIIOIEH; YMEHHE
CIIymIaTh coOeceTHNKa, TOHUMATh €ro TOYKY 3peHHs, IPU3HABaTh IIPaBO APYroro YeIOBeKa Ha HHOE MHEHHE.

Juunocmmuuie pezynomamet:

DopMUpoBaHHE YyBCTBA TOPAOCTH 32 POCCHUICKYIO XUMHYECKYIO HAYKY.

Bocnuranue 0TBETCTBEHHOE OTHOLICHHUS K MPUPOJIE, OCO3HAHHE HEOOXOIUMOCTH 3aIlUThl OKPYKAIOIIEH Cpebl,
CTpEMJIEHHE K 3I0pPOBOMY 00pa3y KH3HU.

[TonroToBka K OCO3HaHHOMY BBIOOPY HHAMBUIYAIbHOW 00pa30BaTeIbHON WK NMPO(ECCHOHATBHON TPAEKTOPHU.
YMeHue ynpaBiiTh CBOEH M03HaBAaTENLHON ESTEIbHOCTBHIO.

Pa3BuTHEe rOTOBHOCTH K PELICHHUIO TBOPYECKUX 3aJad, YMECHHUSI HAXOJUTH aJCKBaTHBIE CIIOCOOBI TOBEACHUS H
B3aMMOJICHCTBUS C MAapTHEPaMH BO BpeMs yuyeOHOW M BHEYy4eOHOW NEsTEIbHOCTH; CIHOCOOHOCTH OLCHUBATDH
npoOJIeMHbIE CUTyallud M ONEPATUBHO IPUHUMATh OTBETCTBEHHBIE DPELICHUS B PAa3IWYHBIX IPOJYKTHUBHBIX
BUJIAX JEATENBHOCTH (yueOHasi, MOUCKOBO-UCCIIEOBATENbCKAs, KITyOHas!, IPOSKTHAsS, KPY>KKOBas U T.I1.).
DopMUpOBaHHE XUMHKO-3KOJIOTHYECKOH KYJIbTYPBI, SIBISIOLICHCS COCTABHOW YacThIO HKOJOTMYECKON U 00IIei
KYJIBTYPBbI 1 HAY9HOTO MHUPOBO33PCHUSI.



1.2. Boinycknuk (Ha 6a3060M ypoeHe) HAYHUMICA:

PackppiBaTh Ha mpuUMeEpax pojib XUMUH B (POPMUPOBAHMHM COBPEMEHHOW HAy4YHOM KapTHUHBI
MHUDA U B IPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

JleMOHCTpUpOBaTh HAa NMPUMEPAX B3aUMOCBSI3b MEXAY XMMHEH U APYTMMH €CTECTBEHHBIMHU
HayKaMy;

PackppiBaTh Ha MpuUMepax MONOKEHHUS TEOPUN XUMHUECKOTO cTpoeHust A.M.bytneposa;
OOBSCHATH MPUYUHBI MHOTOOOpA3HUs BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 X COCTaBe
U CTPOCHMY,

[IpuMeHATH IpaBUiIa CHUCTEMATUYECKOM MEXKIYHApPOAHOM HOMEHKIATYpbl Kak CpencTBa
pa3inyeHuss M UACHTU(UKAIMH BEHIECTB 10 UX COCTaBYy U CTPOCHHIO;

CocTaBisaTh MOJIEKYJISIPHBIE M CTPYKTYPHbIE (DOPMYJIbl OPraHMYECKUX BEIIECTB KaK HOCUTENEN
UHPOpPMALIMU O CTPOEHHM BEIECTBA, €r0 CBOMCTBAX M NPHUHAUIEKHOCTH K ONpPENEICHHOMY
KJIACCY COCIMHEHU;

XapakTepu3oBaTb OpPraHMYECKHE BCIIECTBA II0 COCTaBy, CTPOCHHIO U  CBONWCTBaM,
YCTaHABIIMBATh IPUYMHHO-CICACTBEHHBIE CBS3M MEXIy [AaHHBIMH  XapaKTEPUCTHUKAMU
BELIECTBA;

[IpuBOoIUTE MHpUMEPBl XUMHMYECKHX pEaKLUUM, pPACKPBIBAIOIIUX XapaKTEPHbIE CBOMCTBA
TUIIMYHBIX MPEACTAaBUTENCH KIacCOB OPraHMYECKUX BELIECTB, C LENbI0 UX UAECHTHU(QUKALUU U
00BsICHEHUS 00JIACTH TPUMEHEHHUS;

Hcnonp30BaTh 3HAHUSA O COCTAaBE, CTPOCHMM M XUMHYECKMX CBOMCTBAX BELIECTB [UIA KX
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JESITENbHOCTH;

[IpuBoauTh NpHUMEPHl MPAKTHYECKOTO MCIONB30BaHUSA IPOIYKTOB IMepepadoTku HepTu u
IIPUPOJHOTO I'a3a, BEICOKOMOJIEKYJISIPHBIX COCINHEHUN;

[IpoBOoaUTH ONBITEI MO pPaclO3HABAHMIO OPraHMYECKUX BELIECTB B COCTaBE IHUIIEBBIX
IPOAYKTOB U KOCMETUUYECKUX CPEACTB;

[TpoBOaUTH pacueTsl HAa HaXOXKIEHHWE MOJEKYISPHOM (OpMyIibl YriieBOJOpOJa MO MPOAYKTaM
CTOPAaHHS U IO €r0 OTHOCHUTENBHOU INIOTHOCTH M MAacCOBBIM JIOJIAIM 3JIEMEHTOB, BXOJSIINX B
€ro COCTaB;

Brnaners npaBunamMum u npuemamu 0Oe3omacHoM pabOThl C XMMHUYECKMMHU BELIECTBAMHU U
1abopaTOPHBIM 000PYIOBAHUEM;

Kputnuecku oneHuBaTh U MHTEPIPETHPOBATH XUMHUUECKYIO MH(POPMALINIO, COAEPKAIILYIOCS B
COOOIICHUAX CPEACTB MaccoBOl MH(opmauuu, pecypcax HMHTepHeTa, HAayYHO-TOMYJISPHBIX
CTaThsiX, C TOYKM 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJISAX BBIABICHUS
OLIMOOYHBIX CY)KICHUN U (POPMHUPOBAHUSI COOCTBEHHOW MO3UIINY;

[IpencraBiasaTe MmyTH pelieHUs TIJI00AIbHBIX NPOOIEeM, CTOSAMMX Iepel YeIOBEYECTBOM
(OKOJOTHYECKUX, JHEPTETHUECKUX, CHIPbEBBIX), U POJIb XUMUH B PEILICHUH 3THX MPOOIIEM.

Botnycknuk (ha 6a3080M ypogHe) ROIYUUNL 60ZMOHCHOCHIL HAYHUUIMCA:

NnmrocTpupoBath MpUMEpamMu CTAHOBIICHUE W DBOJIIOIUIO OPTaHUYECKONW XMMHH KaK HAyKd Ha
Pa3IMYHBIX UCTOPHYECKHUX JTAIax €€ pa3BUTHUS,

Hcnonb30BaTh METOABI HAYYHOTO TIO3HAHUS TPU BBHINOJHEHHH TMPOCKTOB U y4eOHO-
UCCIICIOBATENILCKUX 3a7]ad M0 HM3YyYEHHUIO CBOWCTB, CIIOCOOOB IMONMYYCHHS] W PACIIO3HABAHHS
OpPTraHUYECKHUX BEIECTB;

VYcraHaBnuBaTh TEHETUYECKYIO CBSI3b MEXKIY KJacCaMM OPraHMYECKUX BEIIEeCTB IS
000CHOBaHUS TPHUHIMIHAIHHOW BO3MOXXHOCTH TOJYYEHUS OpPraHUYECKUX COCITMHCHHI
3a/IaHHOTO COCTaBa U CTPOCHHS;

VYcraHaBnmuBaTh B3aUMOCBSI3U MeEXAYy (akTaMHd W TEOPHUEH, NMPUYMHOW W CIEJICTBUEM IIPH
aHaJgu3e TMPOOJIEMHBIX CHUTyallud W OOOCHOBaHWMM TPUHUMAEMBIX pEIICHUH Ha OCHOBE
XUMHYSCKHUX 3HAHUH.



COJIEP)KAHUE BHEYPOYHOM JEATEJbHOCTH
«1O0AI'OTOBKA K EI'9 I1IO XUMHHN»

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuaoB EI'D nmo xumuun. OcodbeHHoCTH
CaMOCTOSITEJIbHON MOATr0TOBKHM MKOJIbHIUKOB K EI'J (1 yac)

Cnemudukarmuss EI'D mo xumuu. Ilnan sk3amenamumonHoir pabotel EI'D  mo  xumwum.
(ITPUJTIOXKEHUE x cnenmdukanun). Konudukarop 37eMEHTOB CoIep:KaHUs 110 XUMUU JJIT COCTABIICHUS
KVMog EI'D. KoHTponbHO-U3MEPHUTEIbHBIE MATEPHANIBI IO XUMHUH (aHATN3 TUITHYHBIX OIIHOOK).

Xapakrepuctuka coaepkanus yactu A EI'D o xumun. XapakTepucTUKa CoepKaHus 4acTu
B EI'D o xumuu. Xapakrepuctuka coaepskanus yactu C EI'D nmo xumum.

Tema 2. TeopeTnueckne ocHOBbI XxuMuu. QO01mas xumus (8 4acon)

2.1. Xumuyeckuii 2n1emenm

CoBpeMeHHBIE TpeICTaBICHUsI O CTpoeHHH aToMa. CTpoeHHe 3JIEKTPOHHBIX 000JIOUEK aTOMOB
3JIEMEHTOB TEPBBIX YEThIPEX IMEPUOJIOB: §-, p- U d-3JEMEHThI. DIIEKTPOHHAsI KOH(UTyparus aToMa.
OcHOBHOE U BO30Y>KIEHHOE COCTOSIHUE aTOMOB.

[Tepuonuueckuii 3aKOH U IEPUOAMYECKAS CUCTEMA XUMUYecKkuX deMeHToB J[.M. Menaeneena.
Panuychel aToMOB, UX MEPUOANYECKUE U3MEHEHHS B CUCTEME XMMHUYECKMX JIEMEHTOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI XMMHUYECKUX CBOWCTB 3JEMEHTOB M MX COEIMHEHMH MO mepuojam M rpymnmam. [lonsarue o
PaANOAKTUBHOCTH.

2.2. Xumuyeckas c6s3b U cmpoeHue geujecmasd

KoBanenTtHast xumudeckas CBsi3b, €€ Pa3HOBUIAHOCTU (TIOJSpHAas W HEMOJSAPHAs), MEXaHU3MbI
o0OpazoBaHus. XapaKTEPUCTHUKN KOBAJIGHTHOM CBSI3M (IIJTMHA M SHEPTHs CBs3M). IOHHAs CBS3b.
Meramuueckas cBsi3b. BogopoiHast CBs3b.

DIIEKTpOOTpULIATENBHOCTh. CTENEHb OKUCICHUS M BAJICHTHOCTh XMMHYECKUX 3JEMEHTOB. BemiecTa
MOJICKYJISIPHOTO M HEMOJIEKYJIAPHOTO CTPOCHMSA. 3aBHCHMOCTh CBOMCTB BEIECTB OT OCOOCHHOCTEH HX
KPHUCTAJUIMYECKON PEIIETKH.

2.3. Xumuueckue peaxyuu

2.3.1. Xumuyeckass KHHETHKA

Knaccudukanus xumuueckux peakuuil. TemnoBoi 3¢ ekt XuMHUeCKoi peakuu.

Tepmoxumuueckue ypaBHeHUs1. CKOPOCTh peakliiy, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (DaKTOPOB.

OOparuMble M HeoOpaTUMble XUMHUYECKHE peakuud. XHUMHUYeckoe paBHOBecue. CmerieHue
XUMHUYECKOT'0 PAaBHOBECHUS MOJ1 JCHCTBUEM Pa3INUHbIX (PaKTOPOB.

2.3.2. Teopust 3EKTPOAUTHUECKON TUCCOLUALIUN

DONEeKTPOIUTHYECKas TUCCOLMALUs D3JEKTPOJIUTOB B BOJHBIX pacTBopax. CuipHble U ciadbie
ANIEKTPOJIUTHL. Peakinu HoHHOTO 0OMeHa.

XapakTepHble XUMUYECKHUE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(POTEpHBIX, KHUCIOTHBIX. XapaKTepHbIE
XMMHUYECKHE CBOIMCTBA OCHOBAaHMM M aM(OTEPHBIX THAPOKCHIOB. XapaKTEpPHbIE XWMHUYECKUE CBOWCTBA
KHCJIOT. XAapaKTepUCTHKAa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCAUHEHUHW C TMO3MLIUU TEOPHH
anekTpoiuTudeckoi auccounanuu (TI/).

XapakTepHble XMMHYECKHE CBOMCTBA COJIEH: CPEeIHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IpUMEpE COEIMHEHUN aalOMUHUSA M IUHKA). ['mapomus coseil. Cpenga BOIHBIX pacTBOPOB: KHUCIas,
HeWTpanbHasi, menoyHas. Bomopoausiii mokazarens (pH). MaaukaTopsl. Onpenenenne XxapakTepa Cpeibl
BOJIHBIX PaCTBOPOB BEILECTB.

2.3.3. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Peakiinu oKHCIUTENBHO-BOCCTAHOBUTENbHBIC, MX Kiaccudukanus Kopposus MeTamioB u criocoobl
3aIATBl  OT Hee. OJEKTPOJU3 paciylaBOB M PacTBOPOB (Coyei, Imienmodei, Kucior). Peakimuw,
MOATBEP>KIAIOLIUE B3aUMOCBS3b PA3IMUHBIX KJIACCOB HEOPIaHUUECKUX COECIUHEHUM.



2.4. Pewuenue mpenupogounsvix 3aoau no meme: « Teopemuueckue ocnoevt xumuu. Oouan
xumusny (no mamepuanam KHUMoe EI'J)

Brruncnenre mMaccbl pacTBOPEHHOTO BEIIECTBA, COAEPIKAILErocs B ONpEAesIEHHOM Macce pacTBopa ¢
U3BECTHON MaccoBO oneil. PacueTsl: 00BbeMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKLIUSX.
Pacuetsi: TeruioBoro adexra peakuuu. Pacdaersi: MaccoBoil 10U (MacChl) XUMUYECKOTO COSMHEHUS B
cMecu. Hammcanue  ypaBHEHMI — OKHCIIMTEIIBHO-BOCCTAHOBUTENBHBIX — PEAKLMM, pPacCTaHOBKA
KO3(DPHUITMEHTOB METOIOM JIEKTPOHHOTO OayiaHca.

Tema 3. Heopranuveckasi xumus (10 yaco)

3.1. Xapaxmepucmuxka memanios iaeHblx NOOSPYNn U uxX COeOUHEHUL

OO0m1ast XxapakTepuCTHUKA METAJIOB INIaBHBIX noArpyni [-III rpymm B ¢BSA3U ¢ UX MOI0KEHUEM B
MIEPUOIMUECKON CUCTEME XUMHUYECKuX dnemeHToB [[.M. MenneneeBa U 0COOCHHOCTH CTPOCHHS HX
aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COSAUHEHUN METAJIIOB - IEIOYHBIX,
HIEJIOYHO3EMETbHBIX, aTFOMUHHUSL.

3.2. Xapaxmepucmuxka Hememaiios 21asHblX NOOCPYNN U UX COCOUHEHULL

OO0mrast XxapakTepuCTUKa HEMETAJJIOB TMaBHbIX noarpymni [V-VII rpymm B CBSA3U ¢ UX MOJI0KEHUEM
B MEPUOJAMYECKON cucTeMe XuMuueckux 3aeMeHToB JI.M. MeHnnmeneeBa 1 0COOCHHOCTSIMA CTPOCHHS UX
aTOMOB.

XapakTepHbIE XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COEAUHEHNN HEMETAILIOB - BOJOPOAA,
raJIoreHOB, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUSI.

3.3. Xapaxmepucmuka nepexooHbIX 31eMeHMO8 U UX COeOUHEHULL

XapakTepucTuka NepexoaHbIX AIEMEHTOB — ME/IU, IIMHKA, XPOMa, JKeJe3a M0 UX MOJ0KEHHIO B
MePUOINYECKON cucTteMe Xxumudeckux anemeHToB [[.J11. MeHnneneeBa 1 0COOCHHOCTSAM CTPOCHHUSI UX
aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB U COCAUHEHUN MEPEXOIHBIX METAILIIOB —
MeJu, [ITHKA, XpoMa, jKelie3a.

3.4. Peuwwenue mpenuposounsix 3aoay no meme: «Heopzanuueckasn xumusn) (no mamepuanam
KHMoe EI'J)

Pacuetsl: macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CJIU OJJHO U3 BELIECTB JIaHO
B BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BEIIECTBA.

Pacuersl: MaccoBod wiM OOBEMHOH O BBIXOJA TMPOAYKTA PEAKIUA OT TEOPETHUYCCKU
BO3MOKHOTO. PacueTsl: MaccoBoOil 10 (Macchl) XUMHUYECKOTO coequHeHus: B cmecu. Onpenenenue pH
Cpelbl paCTBOPOM COJICH.

I'eneTnyeckas cBsi3b MEX/1y OCHOBHBIMH KJIacCaMU HEOPraHUYECKUX coeAnHeHul. KauecTBeHHbIE
peaKIy Ha HEOPTraHMYECKUE BEUIECTBA U NOHBI.

Tema 4. Oprannveckas xumus (10 yacos)

4.1. Yeneso0opoowi

Teopust cTpoeHU OPraHMYECKUX COeqUHEHNN. Fi30Mepus — CTpyKTypHast ¥ IPOCTPAHCTBEHHAS.
['omoJ10TH M TOMOJIOTHYECKUM PSAI.

Tumns! cBA3ei B MOJIEKYJIaX OpraHUYECKHUX BellecTB. | mOpuan3anus aToMHbIX opOuTaneit yriaeposa.
Panukan. ®ynkimonanpHas rpymnma. Knaccudukanus 1 HOMEHKIATypa OpraHUIECKUX COSTMHECHUM.

XapakTepHble XUMUYECKUE CBOMCTBA YIIIEBOJLOPOOB: AJIKAHOB, LIUKJIOAJIKAHOB, aJIKEHOB, INECHOB,
anKuHOB. [IpupoIHBIE HCTOYHUKH YTIIEBOIOPOIOB, UX TIepepaboTKa. MeXaHU3Mbl peaKIuit
IpUCOEANHEHU B oprannuyeckol xumuu. IIpaBuno B.B. MapkoBHukoBa, npasBwio 3aiineBa A.M.

XapakTepHble XUMHUUECKHE CBOMCTBA apOMaTUUYECKUX YIIIEBOJOPOIOB: O€H301a U TOIyoJIa.
MexaHu3MBbl peakiuil 31eKTpOQUIBHOTO 3aMEIICHUS B OPTaHUYECKUX PEaKIUsX.

BricokoMonekynsipHble cCOeAMHEHNS. Peakiiuy noinuMepu3anny 1 noyiMKouaeHcauuu. Iloamumepsr.
[InacTmaccel, BOJIOKHA, KAy4yKH.

4.2. Kucnopoocoodepacaujue opeanuyeckue coeOuHenus



XapakTepHbIE XUMUUYECKHE CBOWCTBA MPEJECIbHBIX OJHOATOMHBIX U MHOTOaTOMHBIX CIIUPTOB,
deHona. XapakTepHble XHMHUECKHUE CBOWCTBA alIbJICTH/IOB, MTPEACIbHBIX KAPOOHOBBIX KUCIIOT, CIOXKHBIX
3¢upoB. bruonornuecky BakHbIE BEILECTBA: YIJIEBOAbI (MOHOCAXapU[bl, AUCAXAPUJbI, TIOJHCAXAPUIBI).
Peakuuu, mnonarBepxkAaronIMe B3aWMOCBSI3b YIJIEBOJAOPOJIOB M KHUCIOPOJCOACPKAIIUX OPTraHUYECKUX
COCTUHEHUN.

Opranuyeckue COEIWHEHUs, COJAepKallue HECKOJbKO (PyHKUMOHAIBbHBIX. (OCOOEHHOCTH
XUMUYECKHUX CBOMCTB.

4.3. A3omcooepacawue opeanuveckue coeOuHeHus U OUOI02UYECKU BANCHbLE OP2AHUYECKUe
seujecmea

XapakTepHbIE XMMUYECKUE CBOMCTBA a30TCOACPIKALUX OPraHUYECKUX COCIUHEHUN: aMUHOB U
aAMUHOKUCJIOT. bruosornyeck BaxKHbIE BEUIECTBA: KHUPbI, OCIKH, HYKJIEHHOBBIE KUCIOTHI. ['OpPMOHBI.
®epmenTsl. MeTauiopraHuu4ecKue COeIUHEHHUS.

4.4. Pewuenue npaxmuyeckux zaoay no meme: «Opeanuueckan xumusy (no mamepuaiam
KHMoe EI'J)

Haxoxnaenne monekynspHoi (Gopmyrnbl BemecTBa. [ 'eHeTHYecKast CBSI3b MEXKAY HEOPTaHUYECKUMU U
OpraHMYECKHMH BeEIlleCTBaMU. ['eHeThuyeckas CBSI3b MEXKJY OCHOBHBIMU KJIACCAMH HEOPraHUYECKHX
BelecTB. KauecTBeHHbIE peakIMM Ha HEKOTOPBIE KJIACCHI OPraHUYECKUX COCAUHEHUU (AJIKEHbI, aJIKaHbI,
CIIUPTHI, aTbJACTU/IbI, KApOOHOBBIE KUCIIOTHI, YTIIEBO I, Oenkn). aeHTudukamms opraHn4ecKux
COEMHEHUM.

Tema S. O0001mIeHNe U MOBTOPEHHE MATEPHAJIA 32 KYPC IIKOJIbHbIN XUMHH (5 4acoB)

OcHoBHBIE TIOHATHS U 3aKOHBI XuMHH. [lepuoanueckuii 3akon [I.M.Menaeneesa u ero pusndeckuit
cMmbicit. Teopus crpoenus opranndeckux BemniecTB A.M. ByTiepoBa n 0COOEHHOCTH OpPraHUYECKHUX
coequHeHn. OKNUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN B HEOPraHUUECKOW U OPraHU4YECKOW XUMUHU.
['eneTnueckas CBA3b MEXy HEOPTraHUYECKMMHU U OPraHUYECKUMHU COEAMHEHUSAMHU. DKCIIEPUMEHTAIbHBIE
OCHOBBI OPTaHUYECKON U HEOPIraHUYECKON XHUMUHU.

PaboTa ¢ KOHTPOIBbHO-U3MEpHUTENbHBIME MaTepuanamu EI'D no xumumu.

HUmoeoswiti koumpons 6 hopme EI'D.

@opma opraHM3alMy 3aHATHI: YPOK-IEMOHCTpaLus, KOH(EpPEHIMH, MPOEKTHAs IesTeIbHOCTD,
YPOK-UCCIIEIOBAHUE, YPOK-TIPE3EHTAlMs, AKCKYpCHs, 0000MIaomuil ypOK-IPAaKTUKYM peIleHus 3ajad,
HCCIIEI0BATENbCKUI TPOEKT, XUMHUYECKAs IeKaa.

BI/IIILI ACATECJIBbHOCTHU: IIO3HABaTcJIbHAasl, y‘le6H0-TpeHI/IpOBO‘IHa$I, HCCIICO0BATCIIbCKAA, TBOpUYCCKasd,

poOJIEeMHO-1IEHHOCTHOE O0IIeHHe, TPYIIOBAast, HHAUBUYAIbHO-TPYIIIOBAast, HHAUBUyalIbHAs, TTApHAs.

TEMATHYECKOE IINIAHUPOBAHHUE

'Yder paGoueii nporpaMmMbl BOCIIMTAHUS
Ne Koanue-
I /;1 HaumenoBanue CTBO
pa3iesioB U TeM 4acoB
1 CTpyKTYypa KOHTPOJIbHO- 1y 1) yCTaHOBJIEHHE JOBEPUTEIbHBIX OTHOILLICHHM
H3MEPHTEJILHBIX MATEPHAJIOB MEXIy ~ ydydTeneM U 0Oy4aroluMHucs,
EI'D no xumuu. Ocoﬁervmocna CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCITPHUSATHIO
CaMOCTOATEIbHOM .
oOyJarormuMucs  TpeOOBaHUKW HW  TIPOCHO
MOATOTOBKH IIKOJIBHHUKOB K
ErD VIUTEINs, TPHUBJICYCHUIO WX BHUMAHUSI K
1.1 | CTpyKTypa KOHTPOJILHO- 1 oOCyxmaemMoii  Ha  ypoke — HH(OpMaLHH,
M3MEPUTENBHBIX MAaTEPUAIIOB. AKTHBH3AIMH [T03HABATEIHHON AESITETbHOCTH;
Tunossie OMMOKYU Mpu




BBINMOIHEHUH 3amanuii EI'D

2) moOyXIeHue oOyJaronuxcsi cooI0IaTh Ha

1o ypOKe OOLIENpUHSTHIE HOPMBI IOBEACHMUS,
XUMHH. OCOOEHHOCTH MOATOTOBKH K MpaBuia OOIICHHS CO CTAPIIMMU (TIearoraMu)
JKSAMCHY. CBepCTHUKAMH (00ydaro cs)
1 CBEpCTHUKAMU VMUCS), TPUHIIMIIB]
2 TeopeTuvyecKkue 0CHOBBI 8u p 5 yaaror » IpHHL
xumun. Ofmas XuMus y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3AIINY;
2.1 | XuMH4YECKuM 3JIEMEHT U XUMHUYECKas 1
CBSI3b. 3) MpHUBICYEHUE BHUMAHHUS OOYUYaIOIIMXCH K
2.2 | Pemrenue 3agau mo TeMe: 1 LICHHOCTHOMY AaCIIeKTY M3y4aeMBIX Ha YpOKax
«XUMHUYECKUH DIICMCHT U SIBJICHUW,  OpraHu3aumds ©ux  pabdoThl ¢
XUMHUICCKAH CBA3DY. MOJy9acMON Ha YPOKE COIHMAIBHO 3HAYMMOM
2.3 | Xumuueckasi KHHETHKA. 1 N N
nHpopmaned  —  MHULUUPOBAHHE  €§
2.4 | Peuienue 3a1ay no teme: 1 5 5
X IMITICCKAS KIHETHKDY. 00CYXKJIeHHs, BBICKa3bIBaHUS OOYUYaIOLIUMUCS
2.5 TeopH;{ SHGKTPOHHTquCKOﬁ 1 CBOCTO MHCHUSA IO 3TOMY IIOBOAY, BBIpa6OTKPI
JIMCCOIMAIUH. CBOETO K HEeil OTHOLICHMUS;
2.6 | Pemenue 3a1ay no teme: «Teopust 1
ANEKTPOIUTUYECKOM 4) MCHOJB30BaHUE BOCIUTATEIbHBIX
AUCCONMALTNI. BO3MOYXHOCTEU COZepIKaHUA y4eOHOro
2.7 | OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE 1 MpeaMeTa qepes JIEMOHCTPAIIIIO
peaxiuu. 5
AIONIUMCSl TIPUMEPOB  OTBETCTBEHHOT
3 Heoprannueckasi 104 00YHaIoIHUME PUMEPOB  OTBCTCTBCHHOTO,
XHMMUS Pa’KJaHCKOTO MOBEJCHUS, MIPOSIBIICHUS
3.1 | XapakTeprucTuka METaJJIOB TIIaBHBIX 1 YEeIIOBEKOIIOOUS U JT0OpOCEpACUHOCTH, 4Yepe3
IIOATPYIII K UX Moa00p  COOTBETCTBYIOUIMX  TEKCTOB  JUIS
COCAMHCHHH. UTeHWs, 3ajad JUIS PEIICHHsS, NPOOIEeMHBIX
3.2 | Pemenne 3anad no Teme: I CUTyaLUi 11 00C €HUS B KJIacCe;
«Ilenounsie u yatuu 1 YA ’
IeJI0YHO3EMENbHbIE
5) INPUMEHEHHE Ha YPOKE HWHTEPAKTHUBHBIX
AJIEMEHTHI U UX p 5
B — hopm paboThl c 00yJaroIUMUCS:
¥ €T0 COeTMHEHHU. MHTEJUIEKTYalIbHBIX ~ WUTP,  CTUMYJIUPYIOIINX
3.3 | XapakrepucTuka HEMETaJIOB 1 MO3HABATEIbHYI0 MOTHBALMIO OOyYaroInXcs;
TJIaBHBIX NOATPYHIT U UX MUTAKTUYECKOr0 TeaTpa, A€ IOIYYEHHBIE HA
COeMHEHUH (ralloreHbl, OArpymma YPOKE 3HAHWs OOBITPHIBAIOTCS B TEaTPAJIbHBIX
KHCJIOPOJIa, BOJIOPOT). .
[MOCTAHOBKAX; JUCKYCCHUH, KOTOpbIE JaloT
3.4 | Pemrenue 3aa4y 1o TeMe: 1
«aOreHbY. 00yJaromuMcsi  BO3MOXKHOCTb  MPHOOpeECTH|
3.5 | Pemrenue 3a1ay 1o teMe: 1 OIbIT BCIACHHUA KOHCTPYKTHBHOI'O JHAlIora,
«[loarpymnmna xucnopoza, [pyNIoOBOM paboThl WM paboThl B Mapax,
BOZIOPOA». KOTOpbIE  y4aT KOMaHAHON  pabore U
3.6 | XapakTepucTHKa HEMETAJIIOB 1 B3AMMOJICHCTRHIIO C PYTHMHU JICTHMU;
TJIABHBIX MTOATPYII U UX
COC/IMHEHMH (NOATPYTIIa 33073, 6) BKIIOUEHHE B YPOK HIPOBHIX IIPOIEAYD,
MOATPYIINA YTIIepoia).
; KOTOpbIE TOMOTAIOT MOAJAEPKAaTh MOTHUBALUIO
3.7 | Penrenue 3amay o TeMe: 1 .
«[loarpymma a3oTay. oOydarolmuxcsi K  THOJYyYEHUI0  3HAHUU,
3.8 | Pemenue 3a1a4 o teme: 1 HaTaKMBAHUIO TMO3UTHUBHBIX MEKIMUYHOCTHBIX
«Toxrpymma yriaepona». OTHOIIICHUI B Kjacce, IIOMOTraoT|
3.9 | Xapakrepuctika MeTajI0B 1 yCTAHOBJICHUIO To0pOXKeNaTeTbHOM
MOOOYHBIX MMOATPYI U UX o
o aT™M bl BO BpEMsl YPOKa;
COCOIMHCHUU. ochep 0 BpeMi ypoka,
3.10 | Pemenue 3a1a4 1o Teme: 1

«XapakTepHucTUKa METaIOB
MOOOYHBIX MOATPYII U UX
COEIUHEHUINY.

7) opraHu3anus medcTBa MOTUBUPOBAHHBIX U

PPYAMPOBAHHBIX  OOyYarOMMXCs  HAA  UX




Oprannueckas
XUMHS

HCYCIICBAOIIMMHA OJHOKIACCHUKAMU, OAIOIICTO

MM conguaJiIbHO 3HAYMMBIN OIIBIT]

4.1

Teopust CTpOCHUST OPraHUYECKHUX
coeauHennil. Mzomepus.

COTPYJHHYECTBA U B3aUMHOM ITOMOILIH;

4.2

YTrineBoaopo/ibl — alKaHbl, AJIKEHBI,
[UKJIOAIKAHbI, aJIKHHBI,
aJKaJCHBI.

8) HWHHUIMUPOBaHUE u
HCCIIEIOBATEILCKOM

MOJICPKKA
ESITENBLHOCTH|

43

Pemenue 3agay mo reme:
«IpegenbHbIE YTIE€BOIOPOABDY.

00yJaroIuXxcss B paMKax peanu3alid HMY

MHAWBUIYAJIbHBIX u IpYIIIOBBIX

4.4

Pemenue 3agay no reme:
«HenpenenpHble YTIIEBOAOPOIBIY.

MCCICI0OBATCIIbCKHUX IMPOCKTOB, qTo JacCT

4.5

ApoMaTudeckue yriaeBo10poabl.

00yJaromuMcsi  BO3MOXKHOCTb  MPHOOpecTH|

4.6

Kucnoponconep:xaiue
OpTraHUYeCKUE COCTMHCHHUS
(cpaBHUTENBHAS
XapaKTepUCTHKA CIIUPTOB,
aITbJICTUIOB HKApOOHOBBIX
KHUCJIOT).

HABBIKH CaMOCTOSITEITLHOTO pereHus|
TEOPETHYECKON MPOOJIEMBbI, TEHEPUPOBAHUS |
o opMIIeHUS ujeH,
YBOKUTEIILHOTO OTHOIICHUS K YY)XXKHM HIESM,

Jpyrux

COOCTBEHHBIX

0 OpMIICHHBIM B paborax

4.7

Pemrenue 3amau.

HCclIeIoBaTelICH, HaBBIK yOIMYHOTO

4.8

Pemrenue 3amau.

BBICTYIUICHUS nepen ayIUTOpUEN,

4.9

A3oTconeprKalue OpraHu4ecKue
COCTMHEHUS U
OMOJIOTMYECKH BayKHBIC BEIIECTBA.

APryMEHTUPOBaHUS M OTCTaWBaHUS CBOEH

TOYKH 3PCHUA

4.10

Pemenue 3amau.

O0001menue u NOBTOPEHHE
MaTepHaJia 3a IKOJIbHbIN
KYpPC XUMHH

5.1

O6o001eHne MaTeprana o TemMe
IIKOJILHOTO Kypca «O0asxuMush
- pelIeHHe CIIOKHBIX 33/1a4, pa3doop
THITUYHBIX

OLINOOK.

52

O6o001eHne Marepuania mo Teme
IIKOJIBHOTO Kypca
«Heopranndeckast XuMus» -
pelIeHUE CIOKHBIX 3a7ad,
pa3dop TUIMYHBIX OMIHUOOK.

53

O06001enre maTepuaa 1o TemMe
IIKOJIBHOTO Kypca

«OpraHnyecKkas XUMHs - PeIIeHUE
CJIO’KHBIX 3a/1a4, pa300PTHUITMYHBIX
OIMOOK.

54

HUmoeoswiti koumponw 6 hopme EI'D.

5.5

Hmoeoswiii koumpons 6 hopme EID.
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