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ITpotoxon Nel ot 31.08.2023 . IMpukaz Ne 01-252/1 ot 31.08.2023r.

Pabouass nporpamma

no npeaMery «Xumum» B 10-11 knaccax

(6a30BBIN YPOBEHbD)
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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nmporpamma no yuebnomy npeamery «Xumus» st 10-11 kmacca.
Jannas nporpamma paccuuTana Ha 2 roja (68 ydueonsle Hemenn). OOmiee ynuciao yaeOHbIX
ygacoB B 10-11 kimaccax — 68 (1 yac B Hezemo).

HIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

[lensamMu n3y4yeHuss XUMUU B CPEAHEH LIKOJIE SBIIFOTCS:

1)BuieHne U MOHMMAaHUE 3HAYMMOCTH XUMHUYECKUX 3HAHUN JUISl KaXI0T0 4JIeHA COLMYyMa;
YMEHHUE OLEHUBATh Pa3iUyHbIe (aKThl U SIBICHUS, CBSA3aHHbIE C XMMHYECKMMH OOBEKTaAaMH U
nporeccaMi Ha OCHOBE OOBEKTHBHBIX KPUTEPHUEB U OIpPEACIIEHHONW CUCTEMbI LIEHHOCTEH,
(dbopMynHupoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHHE U YOCKICHUE;

2)IOHMMaHUE POJM XHMHUU B COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHE Mupa HU
UCIIOJIb30BAHUE XMMHYECKUX 3HAHUH [JIsi OOBSICHEHUsI OOBEKTOB U IPOIIECCOB OKPYKArOIIEH
JIEHCTBUTEIILHOCTH — IIPUPOJHON, COLMATIbHOM, KYJIBTYPHOU, TEXHUYECKOU CpEIbl;

3)bopmupoBaHUe y CTapLICKJIACCHUKOB IPH M3YyYEHWU XHMHUHU OIbITa IO3HAHUSA U
CaMOIIO3HAHUS C TIOMOIIBIO KIIFOYEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HaBBIKOB), KOTOPbIE
MMEIOT YHUBEPCAIIBHOE 3HAYECHME JUI PA3JIMYHBIX BUJIOB JEATEIBHOCTH, — IIOMCKA, aHAIU3a U
00paboTku MH(OpPMAIMK, HU3rOTOBIEHUE HH(POPMALMOHHOIO MPOJIYKTa M €ro Ipe3eHTalluu,
HOPUHATHS PElCHUH, KOMMYHHUKATUBHBIX HAaBBIKOB, 0€30I1aCHOTO OOpallleHHsl C BEIECTBAMH,
MaTepHajaMM U IpoLeccaMM B TOBCEHEBHOM KU3HU U TPOPECCUOHATILHOMN 1EATEIbHOCTH.

Pesynbrarel uzydenus xumuu B 10 -11 kiaccax HCMOIb30BaTh METO/II HAYYHOTO TTO3HAHUS TIPU

BBITIOJIHEHUH MPOEKTOB U yueOHO-
UCCIIEIOBATENLCKUX 3a/1ay 0 M3YyYEHHIO CBOWCTB, CIIOCOOOB TMOMYYEHHS] W pPacro3HaBaHUS
BEIIIECTB; OOBICHATH TMPHUPOIY MU CIOCOOBI 00pa30BaHHUS XMUMHYECKOW CBS3U: KOBAJIEHTHOM
(TONSIpHOM, HEMOJISIPHOM), MOHHOM, METaUIMYeCKOM, BOJAOPOJHONW — C IIENBIO OINpPEACIICHUS
XMMUYECKOM aKTUBHOCTH BEUIECTB; YCTAaHABIMBATh T'€HETUUYECKYIO CBSI3b MEXKAY KIIAaCCAMH
OPTaHWYECKUX U HEOPTaHUYECKUX
BEIIECTB JIIsl 000CHOBAHUS B3aUMOCBSI3H.

yCTaHaBIWBATh B3aUMOCBSI3U MEXIy (pakTaMH U TeOopued, MPUUYMHOW U CJIEACTBHEM IIPHU
aHajau3e MPOOJEMHBIX CHUTyallMii M OOOCHOBAaHUM TIPUHUMAEMBIX PEIICHHH Ha OCHOBE
XUMHUYECKUX 3HAHUH.

IIpenmeTHble pe3ybTaThl (0a30BbI YPOBEHD):

1) chopmMHpOBaHHOCTH MPEACTABICHUN O MECTE XMMUU B COBPEMEHHOW HAy4YHOU KapTHHE
MUpa; TOHMMaHUE POJIM XMMHUU B (OPMHUPOBAHUU KpPYrozopa M (yHKIIMOHAIHHOU
IrPaMOTHOCTH Y€JIOBEKA JJISl PELIEHUS IPAKTUYECKUX 3a/1ay;

2) BIaJCHUE OCHOBOIOJATAIONIMMU XUMHUYCCKHMHU TOHITUSMH, TCOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE II0Jb30BaHUE XUMHUYECKOW TEPMHUHOJIOTHEN W
CHUMBOJIUKOM;

3) BiajeHUWE OCHOBHBIMH METOJaMH HAyYHOTO IMO3HAHUS, WCIOIb3YeMbIMH B XHUMHH:
Ha0JII0/IeHue, ONUCaHNe, U3MEPEHUE, SKCIIEPUMEHT; YMeHUE 00padaThIBaTh, 0OBACHATh
pe3ysbTaThl MPOBEAECHHBIX OIBITOB M JIENaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
METO/Ibl TO3HAHUS NIPU PEIIEHUH NPAKTUYECKUX 33]1a4;



4) chOpMHUPOBAHHOCTh YMCHHS [1aBaTh KOJMYECTBEHHBIC OLCHKH M MPOBOIUTH PACUEThI
10 XUMUYECKUM (hOpMyJIaM U YpaBHEHUSIM;

5) BiajeHWe mpaBWIaMH TEXHUKH OE30MACHOCTU IPH HCIOJIB30BAHUM XUMHUYECKUX
BEIIIECTB;

6) chopMUPOBAHHOCTH YMEHHUS KIACCH(PUIMPOBATH OPraHUYECKUE BEIIECTBA U PEAKIHU
10 Pa3HBIM MPH3HAKAM;

7) chOpMHUPOBAHHOCTH yMEHHSI ONMWCHIBATH W  pa3inyaTh HM3YYEHHBIC  KJIACCHI
OpPraHUYECKUX BEIIECTB;

8) chopMHPOBAHHOCTH YMEHHS JIe/IaTh BBIBOJBI, YMO3AKIIIOUCHHS W3 HAOJIOICHHIA,
XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO
AHAJIOTHH C U3yYCHHBIMU;

9) chopMUPOBAHHOCTh YMEHHUS CTPYKTYPHPOBATh M3YUYCHHBIH MaTepyal U XHUMHUYECKYIO
HH(pOpPMALIHIO, TOYYaEeMYIO U3 Pa3HbIX HCTOUHUKOB;

10) chopMHpOBaHHOCTh  COOCTBEHHOM IMO3MIIMKM IO OTHONICHHIO K XHUMHYCCKOM
uH(pOpMaIInH, OTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

11) chopMHpPOBaHHOCT, ~ YMCHHMS ~ aHAJU3UPOBaTh W OICHUBATh  IOCJCACTBUS
MPOU3BOJCTBEHHOW U  OBITOBOM  ACATENBHOCTH, CBA3aHHOW C  MepepadoTKon
OpPraHHYECKUX BEIIECTB;

12) oBnaziecHue OCHOBAaMM HAYYHOTO MBIIUICHHS, TEXHOJOTHUEH HCCIEI0BATEILCKOW U
MPOEKTHOMH J1eATeIbHOCTH

13) chopMHpPOBaHHOCTE yMEHHS MPOBOIAMUTH SKCICPUMEHTHI PA3HOW JIUJAAKTUYCCKON
HaIpaBJICHHOCTH;

14) chopMHPOBaHHOCTH YMEHUS OKa3bIBATh MIEPBYIO MTOMOIIb MPH OTPABJICHHUSIX, 0KOTaX U
JIPYTUX TpaBMax, CBS3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHUEM.
MeTtanpeaMeTHble pe3yJbTaThl:

1) chopMHPOBaHHOCTH YMEHHS CTABUTH LIEJIM M HOBBIC 33/1a4M B y4eOe U MO3HABATEIILHON
JesITeTbHOCTH;

2) OBIAJICHHWE TPHEMAMH CaMOCTOSTEIBHOrO IUIAHUPOBAHMS MyTeW NOCTHIKEHHS LIEIH,
yMeHus1 BbIOUpaTh 3(PGEKTHUBHBIE CIOCOOBI PEIICHHs] Y4eOHBIX W IMO3HABATEIHHBIX
3aja4;

3) chopMUPOBAHHOCTH YMEHUS COOTHOCHTH CBOM JICHCTBUS C

TUTAHUPYEMBIMH PE3YJIbTaTaMH;

4) chopMHPOBAHHOCT YMEHHSI OCYLICCTBISTH KOHTPOJIb B MPOLECCE JTOCTHIKCHUS
pe3yibTara, KOppeKTUPOBATh CBOW AEHCTBUS;

5) chopMUPOBAHHOCTh YMEHHUS OLIEHUBATH MPABUIILHOCTD BBITIOJIHEHHS YU4EOHBIX 3a/1a4 U
COOTBETCTBYIOIIME BOZMOKHOCTH MX PEIICHUS;

6) chopMUPOBAHHOCTH YMEHUS aHAJM3UPOBATb, KJ1accu(UIMpoBaTh,

000011aTh, BBIOMpPATh OCHOBAHUS U KPUTEPHUU Ui YCTAHOBICHHS NPHUYUHHO-
CJIEZICTBEHHBIX CBsI3€i; 7) CPOPMHPOBAHHOCTH YMEHHs NPHOOpETaTb W MPUMEHSTH
HOBBIC 3HAHUS;

8) cdopMUPOBAaHHOCTh YMEHHsI CO3/1aBaTh MPOCTEHIIME MOJEIH, HCIIOJIh30BaTh CXEMBI,
TaOJIUIIBI, CHMBOJIBI JJTSl pEIICHUS YIeOHBIX 1 TIO3HABATEIFHBIX 3a/1a4;

9) oBiajcHUE HA BHICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAy4YHBIX TEKCTOB.

10) copmupoBaHHOCTE yMeHUsT d(D(PEKTHBHO OpPraHW30BaTh yueOHOE COTPYAHUYECTBO U
COBMECTHYIO JIEATEIbHOCTh, pa00TaTh MHANBUAYAIBHO C YIETOM OOIIMX HHTEPECOB;



11) chopMHpPOBaHHOCTE YMEHHS OCO3HAHHO HCIIOJIb30BaTh PEUYCBBIC CPEACTBA B
COOTBETCTBUH C 33/1a4aMl KOMMYHHUKAIUH;

12) BBICOKHiT YpOBEHb KOMIICTEHTHOCTH B 00j1acTH Hcob3oBanus UKT;

13) chopMHPOBaHHOCTH IKOJOTHUYECKOTO MBIIILICHHS,

14) chopMHPOBAHHOCTh YMEHHSI MPUMEHSATh B IO3HABATEIBHOW, KOMMYHHMKATHBHOW U
COLIMANILHOW TIPAKTUKE 3HAHWs, TONy4YeHHBbIE NpPH HU3YYCHHH TmpenMera. Bymyr
copmupoBanbl JINYHOCTHBIE Pe3yabTATHI:

1) chopMHPOBAHHOCTH TOJIOKUTEIBHOTO OTHOINCHHS K XHMHH, 4YTO OOyCIaBIUBAET
MOTHBAIIUIO K y4eOHOU IeITeIbHOCTH B BRIOpaHHOU cdepe;

2) cpOpMHUPOBAHHOCTh YMEHHsI pELIaTh MPOOJEMBbl MOUCKOBOTO W  TBOPYECKOTO
XapakTepa;

3) chopMUPOBAHHOCTH YMEHUS IPOBOJUTH CAMOAHAIIM3 M OCYIIECTBIIATH CAMOKOHTPOJb U
CaMOOILIEHKY Ha OCHOBE KPUTEPHEB YCIICIIHOCTH;

4) chOopMUPOBAHHOCTh TOTOBHOCTH  CIIEZIOBATh HOpMaM IPUPOIO0

U 3JI0pOBbeCcOEperaroiero NoBe1eHus;

5) cpopMUPOBAHHOCTh MPOYHBIX HABBIKOB, HAIPABJICHHBIX HA CaMOpPA3BUTHE YeEpe3
camMmo00pazoBaHue;

6) chOopMHUPOBAHHOCTH HABBIKOB IMPOSBICHUS MO3HABATCIBLHOW MHUIIMATHBBI B y4eOHOM
COTPYAHUYECTBE.

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
10 xaace (34 4.,14.B HeIeIIO)

OO0yueHne XUMUU PEATM3YETCs TI0 CIEAYIOIINM pa3ieiiaM:

Tema 1. [Ipeamer oprannyeckoil XuMuu. Teopusi CTPOEHUS OpPraHUYECKUX coequHeHu A. M.
Bbyrneposa (3 u)

Opranuyeckue BeEIIECTBA: MPUPOAHBIE, HCKYCCTBEHHbIE M CHHTeTHYeckue. OCOOEHHOCTH
cocTaBa M CTPOEGHHS OpraHMYecKWx BemlecTB. Burtamusm u ero kpax. Ilonsatue 00
YII€BOIOPOAAX.

OcCHOBHBIE TIOJIOKEHUS TEOPHUM XMMHMYECKOrO CTpoeHus byrieposa. BanenTtHOCTS.
CrpykrypHble (hopMynbsl — TOJHBIE U coKpami€HHble. [IpocThie (oauHapHbIE) U KpaTHbIE (1T
Knaccugukarus opraHMueckiux COeAMHEHUH.

BOITHBIE U TPOIHBIE) CBsI3U. MI30Mephl 1 n3oMepus. BanmHoe BiMsiHIE aTOMOB B MOJIEKYJIE.

JemoncTpanuu. HekoTopsie o01ie XUMUYeCKIe CBOMCTBA OPraHMYECKHUX BEIIECTB: UX TOPEHHE,
nJaBjieHue W oO0yrmBanue. Mojenn (mapocTepKHEBbIE U 00BEMHBIE) MOJIEKYJT OPTraHUYECKUX
COEIMHEHUH pa3HbIX KjaccoB. OmpeieseHne 3IeMEHTHOTO COCTaBa OPraHMUECKUX COSMHEHUN

.Ha60paTOpHLIC OIIBITHI. I3roTOBICHUE MOJeIei OpTaHUYCCKUX COCIUHECHUIA.

Tema 2. YrneBoopoibl U UX NPUPOIHBIE UCTOYHUKH (12 1)

[IpenenpHble yrieBogoponabl. Ankanbl. OmpeneneHue. ['omMonorudeckuii psifi alkaHOB U €ro
obmas ¢opmyna. CTpykTypHas uzoMmepus yriepoaHou nenu. Pamukanel. Homenkmarypa
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alKaHOB. XMMHYECKHE CBOICTBa aJKaHOB: FOPEHHUE, PEAKIMHU 3aMelleHHs (rajJoreHupoBaHue),
peakius pa3ioKEHUs: METaHa, Peakus JeruApUpOBaHus dTaHa.

Hemnpenensusle  yrneBogoponabl. AnkeHbl. OtuieH. [oMosornueckuii  psjx — aJKEHOB.
Homenxknarypa. CtpykrypHas u3omepus. lIpoMbIIUIEHHOE IOJyY€HUE AJKEHOB: KPEKUHI U
NeTuApUpOBaHME ajJKaHOB. Peaknus peruapatranuu 3TaHoja, Kak JaboOpaTOpHBIM crocod
IIOJIyUYEHUsl 3TUJICHA. Peakuuu npucoenMHeHus: TuAparanus, TUAPOraloreHMpOBaHUE,
rajJloreHrpoBanue, noaumepuszanuu. [lpaBwio MapkoBHuKOBa. OKHCIEHHME  AJIKEHOB.
KadecTBeHHbIE peakI[K Ha HENIPEIeNIbHbIE YIIIEBOA0POIbI.

Anxanuensl. Kayuyku. Homenkiatypa. Conpsixénnble auensl. byraguen-1,3, nsonpen. Peakuus
Jlebenena. Peakuuu npucoenvHeHus ankaaueHoB. Kayuyku: HaTypalibHBIM, CHHTETHYECKHE
(OyTaareHOBBIN, U30MPEHOBLIN). Bykanuzamus kaydyka. Pesuna. J00HHUT.

Anxunbl. OOmasi XapakTepucTUKa TroMOoJIoTHYecKoro psga. CrmocoObl 00pa3oBaHMs Ha3BaHHMA
QIKUHOB. XHMMHYECKHE CBOWCTBAa  alleTWIIEHA: TOPEHHE, pEaKUUH [PUCOCAUHCHUS:
THIpOTaJIOTeHNPOBAHUE, TaJIOTeHUpOBaHue, ruaparanus (peakuus Kydeposa), — ero nomyuenue
Y IpUMEHEHUE. BUHUIIXJIOpU M €ro MoJMMepH3alis B HOJIUXJIOPBHHUIL

Apensl. beH30:1, kKak IpeacTaBUTENIb ApOMATUYECKUX YIIIeBO10poaoB. CTPOCHHE €ro MOJIEKYIIbI
U cBoiicTBa (u3nyeckne M XHMMHUYECKHE CBOMCTBA: TOpPEHHE, PEAaKUUH 3aMEIlCHHS —
raJjoreHupoBanue, HuTpoBanue. Ilonyuenne u npuMeHeHne 6eH3oa.

[Tpuponubiii u momyTHbIM ra3el. CoctaB mpupoAHoro rasa. Ero HaxoxaeHHe B HpUPOE.
[IpeumyiiecTBa MPUPOAHOTO Ta3a Kak TOIUIMBA. XMMHUYecKas mepepaboTKa MPUPOTHOrO rasa:
KOHBepcusl, nupoan3. CHHTE3-Ta3 U ero NpUMEHEHHUE.

[TonmytHble Ta3pl, ux coctaB. llepepaboTka mnomyTHOro rasza Ha ¢pakUuu: CyXoW ras,
pornaHOyTaHOBast CMeCh, Ta30BbIi OCH3HH.

Hedts u cmocobsl e€ mepepabotku. CoctaB HehTH U e€ mepepaboTKa: MEeperoHka, KPeKHHT,
pudopmunr. Hebrenpoayktsl u ux nomydenue. [lonstrue o6 okTaHOBOM uucie. XUMHUECKUE
CII0cOOBI TOBBIIIEHUS KaYyecTBA OCH3MHA.

Kamensslit yrons u ero nepepaborka. KokcoBaHne KaMe@HHOTO yIJis U €ro MPOAYKTBI: KOKCOBBIH
ra3, aMMHayHas BoJla, KAMEHHOYTOJIbHasi cMoJ1a, KOKc. ["a3udukanys KaMeHHOT O yIis.

JemoHcTpanuu. l'opeHMe NpenenpHbIX M HENpPENEIbHBIX YIVIEBOJOPOJOB: METaHa, JTaHa,
anieTnieHa. KadecTBeHHble peakIMM Ha HEMpeJeNbHbIe YIJIEBOJOPOJIbl: 00ecIBEUnBaHUE
STUJICHOM M alleTWIEHOM pacTBOPOB IepMaHraHata Kaius M OpoMHOH Bojabl. OTHOIIEHUE
OeHzona K OTUM okuciautensM. [leruaparanus staHona. ['maponus kapbujpa KaiblMsl.
Komnexknun «Hedts u HedTenmpoaykTe», «KaMeHHBIM yroiib W MPOAYKTHl €r0 NEpPepadOTKNy,
«Kayuykun». Kapra nonesnsix uckonaeMsix PO.

JlaGopaTopubie ombITel. OOHapyKeHHE NPOAYKTOB TOpeHHsi cBeud. lccnmemoBaHue CBOMCTB
Kay4yKOB.

Tewma 3. Kucnopon- u azorconepxarire opranndeckue coenuaenus (14 1)



Opnoaromuble  cnuptel.  Omnpenenenue.  DyHKIMOHaNbHAs  TUAPOKCWIbHAs — Ipymma.
['omosornyeckuii  psix  HpeneiabHBIX  OJHOATOMHBIX  CHOUPTOB. M3omepus mosoxeHus
¢yHKUMOHATBHOHN Tpynnbl. BogopoaHast cBsi3b. XMMHUYECKHE CBOWCTBA CHHUPTOB. AJbICTUAHAS
rpynna. Peakuus ostepuduxanmu, cinoxHsle 3¢upsl. IIpumenenue cnupros. JlelcTBue
METHJIOBOT'O Y 3TUJIOBOTO CIIMPTOB HAa OPraHU3M 4Y€JIOBEKa.

MHoroaromHusle CUPTHI. DTUICHITIMKOIb, KAK IPEICTABUTENb JBYXaTOMHBIX W TIIHULEPUH, KaK
IIPEACTABUTEND TPEXATOMHBIX CcUPTOB. KaduecTBeHHas peakuys HA MHOTOATOMHBIE CIIUPTBI, UX
CBOWCTBA, MTOJTyYyeHHE U nmpuMenenue. [lonstue 06 anTudpuzax.

@®enoin. CTpoeHue, MojydeHue, CBOMCTBAa M NMpuMeHeHne Qenona. KadecTBeHHbIE peakuuu Ha
denon. BzauMHoe BiMsHHUE aTOMOB B MOJieKyIie (heHoa.

Anpaeruapl 1 keToHbl. DopManbpAeru U aleTanbAeru, Kak IpeICTaBUTENN albIAerU10B, COCTAB
ux Mojekyn. OyHKIMoHaNbHas KapOOHWIbHAs rpynmna. KauecTBeHHbIE peakuy Ha allbICTH/IbL.
CpoiicTBa, moOJgy4YeHHEe U INpUMEHEHHe ¢opMmaibaerujia M aneraipjeryaa. Peakuuu
NOJIMKOHAEeHcauuu A popmanbaeruaa. [TousTre o keToHax Ha MpUMeEpPE aleTOHa.

Kap6oHOBbIe KUCIOTHL. ['OMOIOrHYECKUI PsiJl IPECTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
JXKupuble kapOOHOBBIE KHCIOTHL. XMMHUYECKHE CBOMCTBa KapOOHOBBIX kHcOT. [lomyuenue u
IIPUMEHEHNE MYPaBbUHOM U YKCYCHOM KHCJIOT.

Crnoxubsle 3¢upsbl. XKupsl. Peaknus stepudukanuu. Cioxusle 3¢upbl. Xupbl, ux cocraB u
rUApon3 (KUCIOTHBIN U menouHoit). Mbina. ['uapupoBanue xxupos.

Vraesogsl.  YraeBoasl. Monocaxapuasl. I'moko3za  kak  anpaerugocnupt.  CopOwur.
MonouHokucinoe u  cnuptoBoe  OpokeHue. Dotocunte3. ucaxapuawl.  Caxapo3sa.
[Tomucaxapuapt:

KpaxmaJl, OeJIJIK0J1034a.

AMuHBL. AMUHOTpyNIia. AMUHBI TpelieJbHble U apomaTuueckue. AHuiInH. [lonyuyeHne aMUHOB.
Peaxnus 3unnna. XuMu4yeckue CBOWCTBA U MPUMEHEHHE aMHHOB.

AMUHOKHCIOTBL. AMHUHOKHUCIOTBI, COCTaB HMX MOJEKYl M CBOWCTBA, Kak aM(pOTEpHBIX
OpPraHMYEeCKHX COCAMHEHWW. [JHMIMH, Kak [peACTaBUTENb aMHHOKUCIOT. [lomydenue
MOJIUIIETH/IOB PEAKIIUEN NOJIUKOHAeH AWK, [ToHsATHE O TENTUAHON CBA3H.

benku. CtpoeHne MoisieKyn O€NKOB: ME€pBUYHAs, BTOPUYHAas M TPETUYHAs CTPYKTYPBHI.
KavecTBeHHbIe peakiiuy Ha O€NKH, UX THIIPOJIN3, AeHATYypalus U OHOJIOrHYecKrue GyHKIUH.

Hemoncrpauuu. Ilomyuenue ampAeruzoB OKUCIEHHEM cHUpToB. KadecTBeHHas peakius Ha
MHOT'OAQTOMHBIE€ CIUPTHL. 3aBUCHUMOCTb DPACTBOPUMOCTH (eHOJa B BOJAE OT TEMIIEpaTyphl.
B3aumoneiictBue ¢ 6pomuoit Bomoit u xiopuaom keneza(lll), kak kauecTBeHHBIE peaklUu Ha
denon. Peakuuu cepeOpsHOro 3epKkajia M CO CBEXKENONYy4eHHbIM Truiapokcunom meau(ll) mpu
HarpeBaHWM, KaK KauyeCTBEHHBIC pPEaKIMU Ha aimbaerunbl. OOpas3ipl MypaBbUHOW, YKCYCHOW,
NaJIbBMUTHHOBOW U CTE€APUHOBOM KHCIIOT U UX PACTBOPUMOCTH B BOJie. AJIbJIETHAHbBIE CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX CIUPTOB TJIIOKO3bI B peakiuu ¢ ruapokcuaom  menu(ll).
Unentuduxanus kpaxmana. KauecTBeHHbIE peaklIMy Ha OETIKU.



JlaGopaTopubpie ombiThl. CpaBHEHHE CKOPOCTH HWCHApeHHWs BOJbI M ATaHoJIa. PacTBopuMOCTH
TJIMIEPUHA B BOJE. XMMHYECKHE CBOMCTBA YKCYCHOM KUCIOTHL. OmnpeaeneHue HenpeaeabHOCTH
pacturenbHOro Macia. WaeHTudUKanus Kpaxmada B HEKOTOPBIX MPOIYKTaX IUTAHUS.
UsroroBnenne KpaxmalbHOTO Kieiicrepa. M3rotoBneHue Mopenell MOJEKYJl aMHHOB.
H3roroBieHre MOAETN MOJIEKYJIbI MIUIIUHA.

[TpakTuueckas pabora. Unentudukanms opraHuuecKUX COSIUHEHHH.

Tewma 4. Opranudeckasi XuMus 1 0011ecTBo (5 4)

buorexnonorus. Ilepumonsl e€ paszButusa. Tpu HampaBieHHsT OMOTEXHOJIOTMHU: TeHHas (Win
IeHEeTUYecKasl) MHKEHEepus; KJIEeTOYHas MHXKEeHepus; Ouosiornueckas uHxeHepus. ['eHeTnuecku
mMomudunupoBanusie  opranusMel  (I'MO) wu  Tpancrennas mnpoxykuusi. KioHupoBanue.
HMmmo6unn3oBaHHble (PEPMEHTBI U UX IPUMEHEHHE.

[Tomumepsl. Knaccudukanust momumepoB. VICKYCCTBEHHBIE TOJTMMEPHI: HEIUTYJION/, alleTaTHBINA
MIENK, BUCKO3a, LIeJUI0(aH.

CHHTETHYECKHE IMMOJIMMEPHI. HOJ’II/IMepI/I?;aHI/I?I H IIOJIHKOHIACHCaNUsA, KakK CIIOCOOBI MMOJIYYCHUA
nonumepoB. CuHTeTmueckue kKaydykd. llommctupon, TedaoH W TONMBUHWIXIIOPUA, Kak
npeacTaBuTeny miactMacc. CHHTETHYECKHE BOJIOKHA: KAIlPOH, HAWJIOH, KeBJIap, JIABCaH.
Jemonctpanuu. Koyekiun kayqykoB, TIIACTMACC, CAHTETUYECKUX BOJIOKOH U M3JICJIUN U3 HHX.
depMeHTATHBHOE Pa3IOKECHHE TIEPOKCHIIA BOJOPOAA C TOMOIIbIO KaTaja3bl CBEKEHATEPTHIX
MOPKOBH WJIH KapTodes.

JlaGopaTopHsble onbIThl. O3HAKOMIIEHUE C KOJIEKIUSIMU Kay4yKOB, INIACTMACC U BOJIOKOH.
[TpakTnyeckas pabora. Pacno3HaBaHue MiIacTMacc U BOJIOKOH.
PesepsHoe Bpems (2 u)

TEMATHUYECKOE IINTAHUPOBAHUE IIO ITPEIMETY

Ne | HasBanue paznena, TeMsl KonunuectBo | Onekrponusle (UG poBbIE)
/1T 4acoB 00pa3oBaTeIbHbIE PECYPCHI
1 Tema 1. [Ipenmer opraHndeckoil XUMHH.| 2

Teopust cTpoeHUs OPraHUuYECKUX

coenquHenunit A.M. bytneposa (2 u)

2 Tema 2. YrieBonopoasl ¥ UX npupoanbie | 12
MCTOYHUKH
3 Tema 3. Kucnopon- u azorcopepxkamntue| 14

OpPraHn4€CKUeC COCINHCHUA

4 Tema 4. Opranuueckas Xumus HU| 5

00111eCTBO




5 PesepBHoe Bpems (2u) 2

6 Uroro 35

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 ITPEJMETY

Ha3Banmue pa3nena, Tema ypoka

KoaunuectBoO
4acoB

Jarta no nmiany

Tema 1. IIpeamer opranuyveckoii xumun. Teopusi cTpoeHHs1 OpraHUYecKUX coeuHeHuit A.M.

Byrtaeposa (3u)

1. | IlpenmeT opraHu4ecKOl XUMHH. 1 bu6muoteka [JOK
https://m.edsoo.ru/7f413034

2. | OCHOBHBIE MTOJIOKEHUS TEOPUH XUMHUYECKOTO cTpoeHus | 1 bubnmnorexka HOK
AM. Bytnepoga. https://m.edsoo.ru/7f413034

3. Knaccudukanmst opraHuueckux coeauHEHUH. 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

Tema 2. Yri1eBo0POABbI U X NPUPOIHbIE UCTOYHUKH (12 u)

3. | AIKaHbI. 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

4. | AIKaHBL 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

5. AJKEHEL. 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

6. | AJIKCHBI. 1 bubnunoreka [IOK
https://m.edsoo.ru/7f413034

7. | Ankaauensl. Kayuayku. 1 bubmuoreka [JOK
https://m.edsoo.ru/7f413034

8. | AIIKUHEL 1 bubnunoreka [IOK
https://m.edsoo.ru/7f413034

9. | Apensl. 1 bubmuoteka [JOK
https://m.edsoo.ru/7f413034

10. | [IpupoaHslii ras. 1 bubmuoteka [IOK
https://m.edso0.ru/7f413034

11. | Hedts 1 ciocoObI ee nepepaboTKu. 1 bubmuorexa [JOK
https://m.edsoo.ru/7f413034

12. | KameHHbIi yromib u ero nepepadoTka. 1 bubmuorexa [JOK
https://m.edso0.ru/7f413034

13. | [loBTOpeHue u 0600IICHNE. 1 bu6muoreka [JOK
https://m.edso0.ru/7f413034

14. | KonTpoabHass pabora Ne 1 «Teopus crpoenus| 1l bu6muoreka [JOK

opraHuyeckux coenunennit A.M. byrieposa.

Yraesoaopoasn.

https://m.edso0.ru/7f413034

Tema 3. Kuciopon- u a3orcoaep:xaniue oprannieckue coefuHenns (14 1)



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

15. | OnHOATOMHBIEC CTIMPTHI. 1 but6mmoreka [IOK
https://m.edsoo.ru/7f413034

16. | OmHOATOMHBIE CITUPTHI. 1 but6mmoreka [IOK
https://m.edsoo.ru/7f413034

17. | MHOrOaTOMHBIE CIUPTHI. 1 bubnuotexa [JOK
https://m.edsoo.ru/7f413034

18. | ®denomn. 1 but6mmoreka [IOK
https://m.edsoo.ru/7f413034

19. | Aapgeruasl. 1 bubnunoreka LIOK
https://m.edsoo.ru/7f413034

20. | KapOoHOBBIE KHCIOTHI. 1 bu6muoteka [JOK
https://m.edsoo.ru/7f413034

21. | Cnoxusie 3¢upsl. XKupsl. 1 bubmuoteka [JOK
https://m.edsoo.ru/7f413034

22. | Yrnesomsl. 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

23. | AMMHBI. 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

24. | AMHUHOKHCIIOTEIL. benku. 1 bubmnoreka IIOK
https://m.edsoo.ru/7f413034

25. | I'enerndeckas CBSI3b MEXIY KJaccaMi OpPraHMYECKUX 1 bubmmnoreka HOK
COCIMHCHUH. https://m.edsoo.ru/7f413034

26. | IIpakTuyeckass padora Ne 1 «Muentudukamms| 1 bubnnorexka [JOK
OpPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/7f413034

27. | IloBTOpeHue u oboOIIeHNE. 1 bubmuoreka [JOK
https://m.edsoo.ru/7f413034

28. | KonrpoJabHas padora Ne 2 «Kucnopon- u 1 bubmuoreka [JOK

a30TCcoACpIKAIUC OPTraHUYCCKUEC COCANHCHUA).

https://m.edsoo.ru/7f413034

Tema 4. Oprannuyeckasi Xumus 4 001ecTBO (5 )

29. | buorexHomorus. 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f413034

30. | [Tonumepsl. 1 bubnuoreka [JOK
https://m.edsoo.ru/7f413034

31. | CuHTEeTHYECKHUE TTOIUMEPHI. 1 bubnuoreka [JOK
https://m.edsoo.ru/7f413034

32. | IIpakTuyeckas padora Ne 2 «Pacrno3HaBaHue 1 bubmuoreka [JOK
TJIACTMACC ¥ BOJIOKOH. https://m.edsoo.ru/7f413034

33. | [loBTOpenue u 06001IeHNE KYypCa. 1 bubmuoteka [JOK

https://m.edsoo.ru/7f413034

PesepBHoe Bpems (2 1)

34. | IloBTOpenue u 0600IIeHHE Kypca. 1 bu6muoreka [JOK
https://m.edso0.ru/7f413034
35. | [ToxBeneHMe UTOTOB y4eOHOTO TO/IA. 1 but6mmorekxa [IOK

https://m.edso0.ru/7f413034




11 kaace (344; 14. B Henenio) TeopeTuyeckne 0CHOBbI XUMHHU

Baxueilimne XuMUUYeCKHe MOHATUS U 3aKOHBL. XMMHUUYECKHI 3JIeMEHT. ATOMHBII HOMeEp.
MaccoBoe uncio. Hyknuasl. Pagnonyknuasl. 130TombL.

3aKOH COXPAaHEHUS MACChI BEIIECTB. 3aKOH COXpaHEHUS U MpeBpaiieHus sHeprun. Jledext
MAacCBhl.

[lepuoanueckuii 3akoH. OJnekTpoHHas koHpurypamus. ['paduueckas snekTpoHHAas
dopmyna. Pactipesienienre 3IeKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX M OOJIBIITUX MTEPHOJIOB, S-, P-,
d-, f-smementsl. JlaHTaHOWIBI. AKTHHOWABL. VICKYCCTBEHHO IOJYYCHHBIC 3JICMEHTHI.
BanentHocTh. BaneHTHbIE BO3MOKHOCTH aTOMOB. BogopoaHbIe coeIMHEHHUS.

Crpoenue BemectBa. Monnas cBsa3b. KoBanenTtHas (moJisspHasi U HETIOJISIpHAsi) CBSI3b.
DnekrpoHHas (hopmyna. Meraumnueckas CBsi3b. BoopoaHas CBS3b.

['ubGpuan3anys aTOMHBIX OpOUTAIEH.

Kpucramibl: aroMHbIE, MOJIEKYJISIPHBIE, HOHHBIC, METAUIMYECKHE. DJIeMEHTapHas siueiKa.

[Tonmumopdusm. IMomumopdusie mMomubukanuu. Amnorponus. M3omepus. ['omomorus.
XHUMHUYECKUN CUHTE3.

Xumnueckue  peakuuu.  OKHUCIUTEIHHO-BOCCTAHOBHUTENbHBIE — peakuuu.  Peakuuu
pa3NoKEHUsl, COCIMHEHUS, 3aMelleHUs, oOMeHa. DK30TepMHUYCCKHUE U DSHIOTSPMHUYCCKUC
peakiuu. OOpatuMble U HeoOpaTuMble peakiuu. TeruoBoil 3¢ ekt peaknuu. 3akoH [ecca.
Tepmoxumuueckue ypaBHeHus. Temnora oOpa3zoBanus. Termnora cropaHusl.

CKOpOCTh XMMUYECKOW peakiru. AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JACHCTBYIOIIUX

Macc.

Kunetnueckoe ypaBHEHUE PEAKLIUH.

Xumnueckoe paBHoBecue. [Ipunnun Jle Hlarense.

PactBopsl. Jlucnepcubie cuctembl. PactBopel. ['pyboaucnepcHbie cucTeMbl (CYCIIEH3UU U
smynbenun). Komnoumaeie pacTBOpHI (30511). A3PO30JIH.

CrnocoObl  BBIp@KEHHMSI ~ KOHIIGHTpAIlMM  PAacTBOpOB.  MomsipHas  KOHIEHTpaIus

(MOJIIPHOCTB).

DNEeKTPONUTHL. DNeKTponuTuueckas auccormanus. CreneHs aucconuanuu. KoHcTanta
nuccormanuu. BogopoaHslii mokaszaTenb. Peakiiuu noHHOTO 0OMeHa.

I'maponns opraHn4ecKux BeUlecTB. I napoaus comnen.

DNEKTPOXUMHUYECKUE peaKUuu. ['anmpBaHMYecKuid s7eMeHT. Dnektpoabl. AHon. Karon.
AKkyMynsiTop. TOMITUBHBIN JIEMEHT. DIEKTPOXUMHUS.

Psn crangapTHBIX 3J€KTPOAHBIX MOTeHuuanoB. CraHgapTHble ycnoBusA. CTaHIAapTHBIN
BOJOPOJHBIN 3IEKTPO/I.

Koppo3sus metamioB. XuMuyeckasi 1 3J€KTPOXUMHUYECKask KOPPO3Hs.

DIEKTPOAN3. DIEKTPOIN3 BOAHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIIABOB.

Heopranuveckasi xumust

Mertamnel. CiocoObl oydeHus: MeTaoB. Jlerkue u Tsxénbie MeTaiibl. JlerkorniaBkue u
TYrOIUIaBKHE MeTaJIbl. MeTtamnnyeckue aneMeHTsl A- U b-rpynn. Menp. [lunk. Tutan. Xpowm.
Kenezo. Hukens. Ilnatmna. CrutaBel. Jlerupyromue mo6aBku. Y€pHbie metamisl. [[BeTHbIE
Metauibl. YyryH. Crans. JlernpoBaHHbIE cTaN.

OKcuabl ¥ THAPOKCUIBI METAJIIOB.

Hemeramnsl. [IpocTeie BemecTBa — HeMeTawbel. Yriepon. Kpemuwmii. Azor. Docdop.
Kucnopona. Cepa. @rop. Xinop.

Kucnorueie okcuasl. Kucnopoacoaepsxkaiiue kuciotel. CepHast KUCI0Ta. A30THAsI KUCIIOTA.
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Bonopoanbie coequHeHUs HEMETAJUIOB.
['eneTnueckast CBSA3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB.
XuMHus 4 )KU3Hb
XuMHu4uecKasi MPOMBIILIEHHOCTh. XUMHUYECKasi TEXHOJIOTHS. XHUMHUUYECKOr0 3arpsi3HEHHUS.
JdemMoHcTpaumu.
* Mojenu HMOHHBIX, ATOMHBIX, MOJEKYJSPHBIX M METAUIMYECKUX KPUCTALTUYECKUX
PELETOK.
*  Mogenu MoJeKysl H30MEPOB U TOMOJIOTOB
*  PaznuuHble TUIBI XUMUYECKUX PEAKIUHN, BUICOOIBITHI [0 OPraHUYECKON XUMUH.
*  OOpa3upl METAJJIOB M UX COCIMHEHUH, CIJIaBOB.
* BsaumopelicTBHUE METAIIOB C KUCIOPOIOM, KUCIOTAMHU, BOJIOM.
* JloxazarenbcTBO aM(OTEPHOCTU ATIOMUHUS U €T0 THAPOKCHUIA.
* BszaumopelicTBue Menu U jkeje3a C KUCIOPOJIOM; B3aUMOJICHCTBHE MEAU M XKelle3a C
KHUCIIOTaMU (CepHasi, COJIsIHAsT).
* Tlonyuyenue ruapoxcunoB meau (1) u xpoma (1), oxcuna meau.
* BsaumopelicTBHE OKCHAOB U THIPOKCHAOB METAIJIOB ¢ kuciaotamu. [ Jloka3aTenscTBO
ambotepHoctu coenunenuit xpoma(lll) O O6pa3upl HEMETAIIOB.
*  Mogenu KpUCTALIHYECKUX PEIIETOK aMas3a u rpadura.
* Ilonmyyenue aMMuaka W XJOpPOBOJOPOJA, PACTBOPEHHE WX B BOJE, IO0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIIECTB.
* (Cxuranue yriasi ¥ Cepbl B KHCIOPOJIE, ONPEAEICHUE XUMHUYECKUX CBOMCTB MPOIYKTOB
CTOpaHHs. B3anmoneiicterue c MEIBIO KOHIEHTPUPOBAHHOW CEPHOMN
KHCJIOTHI, KOHIEHTPHUPOBAHHOM M pa30aBI€HHON a30THOW KHCIIOTHI.

° O6p33HLI CpCACTB OBITOBOM XUMHHU, THCTPYKIUHU 10 UX ITIPUMCHCHHUIO.

JlabopaTopHble ONBITHI.
1. Usyuenue BOusiHUSA pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKUX PEAKIIN
2. OmnpezneneHne peakluu Cpeibl YHUBEPCATLHBIM HHIUKATOPOM.
3. Tumpomms coneii.

IIpakTyeckue padorTnl
1. IlpurorosieHue pacTBOPOB C 3a/laHHOIN MOJISIPHON KOHIIEHTpAIUE.
2. Pemienue skcriepuMEHTATBHBIX 33249 IO TeMe «MeTayuib
3. Pemenne skCiepIMEHTANIBHBIX 337124 10 TeMe «HemeTtas

TEMATHYECKOE INTAHUPOBAHUE

paszen | TeMa yacoB | [Ipaktuy. | KoHTpOIBH.
IToBTOpenue kypca 10 ki 1
1 TeopeTuyeckue ocHOBbI XUMHH (194) 19 1 1
1.1 Baxneiitne XUMHYECKUE TIOHATHS U 3aKOHBI 4
1.2 CrpoeHue BemecTBa 3
1.3 Xumudeckue peaxium 3

11



1.4 PactBOpBI 5 1

1.5 DnekTpoOXUMHYECKUE PEAKITUN 4 1
2 Heopranuveckasi XumMus 11 2

2.1 MeTamisl 6 1

2.2 Hemeramisl 5 1 1
3 XuMHUS U )KU3HDb 3
Hroro 34 3 2

TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHUE pa3/ieNioB U TEM MPOTPaMMBbI KommdectBo | DIeKTpOHHBIE (tudpoBEIe)

n/m 4acoB o0pa3oBaTenbHbIE PeCypChl

1 IloBTOpenne kypca xumuu 10 kimacca 1 bubnmoreka HOK

https://m.edsoo.ru/7f4159f6
1. TeopeTuyeckue 0OCHOBbI XUMMH (194)
1.1. BaxkHeiilnne XuMU4YeCKHE MOHATHS U
3aK0HbI (4 4)

2 XUMHYECKUH D3JIEMEHT. Hyxnunpr. 1 bubnmorexa LIOK
N30TonbL. 3aKOHBI COXPAHEHHS MACChl U https://m.edsoo.ru/7f4159f6
SHEPrYUU B XUMUU.

3 Ilepnopgndeckuit 3akoH. Pacnpenenenue | 1 bubnnoreka LIOK
3JIEKTPOHOB B aTOMax 3JIEMEHTOB MallbIX 1 https://m.edsoo.ru/7f4159f6
OOJIBIIINX TIEPUOJIOB.

4 [Tonoxenne B mepuoauueckoir cucrteme | 1 bubnmnoreka HOK
BOJIOPO/JIa, JIAHTAHOWJIOB, AKTUHOUIOB U httpS://m.edSOO.rU/7f4159f6
HMCKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

5 BaneHTHOCTD M BaJleHTHBIE BO3MOXKHOCTH 1 bubGimoreka OOK
aTOMOR https://m.edsoo.ru/7f4159f6
1.2 Ctpoenne BemecTBa (34)

6 OCHOBHBIE BUJIbI XUMHUUYECKOM CBS3U. 1 bubnmnoreka HOK
HMoHdHasg ¥ KOBaJICHTHAS httpS://m.edSOO.rU/7f4159f6
cBs3b.MeTamumueckas cBa3b. Bogopoanas
CBSI3b.

7 [TpocTpaHCcTBEHHOE CTPOSHUE MOJIEKYI. 1 bubnnoreka LOK

https://m.edsoo.ru/7f4159f6

8 Crtpoenue kpuctauioB. Kpucrammueckne | 1 bubmmotreka ILHOK
pemérku. [Ippamrnbr MEOrOOOpasus https://m.edsoo.ru/7f4159f6
BEIIECTB.
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1.3 Xumunueckue peaxiuu (3 4)

9 Kaccudukanusi XaMUUECKHX PEaKIIHd. 1 bubnmoreka LHOK

https://m.edsoo.ru/7f4159f6

10  (Ckopocth xumHuuecKkux peakiuii. Karamms. |1 bubnmoreka HOK

https://m.edsoo.ru/7f4159f6

11 Xumuueckoe paBHOBECHE U YCIOBHSI €T 1 bubnunorexa LIOK
CMEILECHUS. https://m.edsoo.ru/7f4159f6

1.4. (1.4 PactBopslI (5 9)

12 |lucniepcHbIE CHCTEMBI. 1 bubnmoreka HOK

https://m.edsoo.ru/7f4159f6

13  |Cmoco6st BEIpaXCHHS  KOHIeHTparuu |1 bubnmoreka HOK
PacTBOpOB. https://m.edsoo.ru/7f4159f6

14 |[Ipaktuueckass padora 1 «[Ipuroroenenue |1 bubnuoTexa ITOK
[pacTBOPOB C 3aJITaHHOM MOJI)IpHOfI https://m.edsoo.ru/7f4159f6
KOHLICHTPALUEH.

15  [DnekrposMTHYecKas IUCCOLMALIMS. 1 bubnnorexa HOK
BQHOPOHHH]‘;{ nokasareiib. Peaknun https://m.edsoo.ru/7f4159f6
MOHHOTO OOMEHa.

16 [uaponus OpPraHUYECKHUX u 1 bubnuoTexa ITOK
HEOPraHUYECKUX COCTUHEHUH. https://m.edsoo.ru/7f4159f6
1.50nekTpoxuMuyeckue peakumnu (4 1)

17 [ XumMuueckme  HMCTOYHHMKM  TokKa.  Psam|l bubnuoreka IHOK
CTaHJApPTHBIX SJIEKTPOJHBIX TOTEHIHAIIOB. https://m.edsoo.ru/7f4159f6

18  [Kopposus MetamioB u e€ npeaynpexaenue. |1 bubnnorexa HOK

https://m.edsoo.ru/7f4159f6

19  [DnexTponms. 1 BuGnuoreka [IOK

https://m.edsoo.ru/7f4159f6

20 KourpoabHass pa6ora 1 mno Teme |1 bubnuorexa LHOK
«TeopeTHIeCKHue OCHOBBI XUMUM» https://m.edsoo.ru/7f4159f6
Heopranuyeckas xumus (11 )

1.1. MeTaisl (6 1)

21 |OOmas  xapakTepucTHKa ¥  CcHocoObI(l bubnuorexa IIOK
[OJTyYCHHUST METAJIIIOB. https://m.edsoo.ru/7f4159f6

22  |0030p METAITHYECKUX IEMEHTOB A- U 1 Bubnnorexa LIOK

brpym.

https://m.edsoo.ru/7f4159f6
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23

Menb. Llunk. Tutan. Xpom. Keneso,
HUKCJIb, IIJIaTHHA.

bubnnorexa HOK

https://m.edso0.ru/7f4159f6

24 |CruiaBbl METAJLJIOB. bubnnorexa LIOK

https://m.edsoo.ru/7f4159f6

25 OKcuabl U THAPOKCHUIBI METAJLIOB. bubmrorexa HOK

https://m.edsoo.ru/7f4159f6

26 | Ilpaktuyeckass pabora 2  «PemieHue buonuorexa ITOK
SKCIIEPMMEHTANbHBIX  337ad [0  TeMe https://m.edsoo.ru/7f4159f6
«Meranb».

1.2 HemeTaswisl (5 4)

27 | O630p HEMETAJLIOB. CeoiictBa bubanoreka LIOK
NpUMEHEHHE Ba)KHEHIINX HEMETAIIIOB. https://m.edso0.ru/7f4159f6

28 | OGmas XapaKTEePUCTHUKA OKCHJIOB bubnuorexa 1IOK
HEMETA/UIOB M KHCJIOPOJICOAEPIKAIINX https://m.edso0.ru/7f4159f6
KUCJIOT. OKUCITUTEIBHBIE CBOMCTBA CEPHOI
u a30THOM KHUCJIOT. Bonoponansie
COC/IMHCHUST HEMETAJLJIOB.

29 | 'eHeTHuecKas CBSI3b HEOPraH  YECKHUX H buonorexa ITOK
OPraHUYECKUX BEIIECTB. https://m.edsoo.ru/7f4159f6

30 | Ilpaktuyeckass pabora 3  «Pemenue bubnorexa LHOK
3KCTIEPUMEHTATBHBIX 3agaq o https://m.edsoo.ru/7f4159f6
«Hemeramibiy. TEM

e

31 |Konrpoabnasi pafora 2 10  TeMme bubnnoreka LIOK
«HeopraHmdecKas XUMHS». https://m.edsoo.ru/7f4159f6
Xumus 4 Ku3Hb (3 4)

32 | XuMmus B MPOMBIIUICHHOCTH. [IpHUHIUITBI bubmoreka ITOK
XMMHYECKOTO MPOU3BOICTBA. XHMHUKO- https://m.edsoo.ru/7f4159f6
TEXHOJOTUYECKUE TIPUHIIHATIBI
TPOMBIIIICHHOTO MOJIyYEHHS METaJIIOB.

[Tpon3BOACTBO YyryHa U CTaIH.

33 | Xumus B OBITY. Xumudeckas bubmorexa HOK
TIPOMBIIIIEHHOCTH U OKPYKAIOIIAst CPea. https://m.edso0.ru/7f4159f6

34 | UtoroBelii ypok 1mo Kypcy xumum 11 Bubimoreka OK

KJ1acca.

https://m.edso0.ru/7f4159f6
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