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1 HOACHUTEJIBHASA 3AIIMCKA

JlononHuTenbHAs 001Ie00pa3oBaTeabHasl MPorpaMMa eCTeCTBEHHOHAYYHON
HaIlpaBJI€HHOCTH «XHUMHS» (ajmee — [porpamMma) NpeJHa3HaueHa Ui
o0Oy4aronuxcs/BoOCIUTaHHUKOB 5-11 kmaccoB oOpa3zoBarTenbHbIX 1eHTpoB Donaa
Annpest MenbHuueHko (nanee — OLD).

[Iporpamma  cocToMT W3  JABYX  DJTamoB:  MPOIEICBTHYCCKHUI
(0O3HAKOMUTEIBHBIN U 0a30BBIA YPOBHHU) JJi1 00Yy4arOIIUXCS/BOCIIUTAHHUKOB 5-6
KJIaCCOB u OCHOBHOM (yriyOaeHHbIN YPOBEHB) TUISt

00y4Jarouxcs/BOCIuTaHHUKOB 7-11 Kaccos.

AKTYaJIbHOCTH NMPOrpaMMbl 00yCJIOBJIEHa TPEOOBAHUSAMHU COBPEMEHHOTO
oOmiectBa K (OPMUPOBAHUIO CUCTEMBI PabOThl C OJAPEHHBIMU YYAIIUMHCS B
YCIIOBUSIX TOTIOJHUTEIBHOTO 00pa30BaHuUs.

[Iporpamma pa3paboTana Ha OCHOBE CIEAYIOIINX TOKYMEHTOB:

— 3akoH Poccuiickoit @eneparmun «O6 oOpazoBanun» (DeaepanbHbIN
3aKkoH 0T 29 nexadps 2012 r. Ne 273-D3);

— npuka3z Munucrepcra npocemieHus: PO ot 9 Hos0ps 2018 r. Ne 196
«O0 yTBepkKACHUM TOpSAJIKA OpraHU3allid U OCYIIECTBJICHHUS 00pa3oBaTesbHON
JEATEIBLHOCTH 0 AOMOJHUTENIBHBIM 0011€00pa30BaTEeIbHBIM MPOrPAMMaAM;

— KOHLICTIIMS  Pa3BUTUS  JOIOJHUTENBHOTO  oOpa3oBaHUs  jaeTei
(PacnopspxenuellpaButensctBa PO ot 4 centsops 2014 . Ne1726-p);

— MOCTaHOBJEHUE [JTABHOrO roCyJapCTBEHHOI'O CaHWUTAapHOrO Bpada OT
28.09.2020r. Ne 28 «O06 ytBepxkaenun canutapubix npasun CII 2.4.3648-20
«CaHUTapHO-3MUAEMHUOJIOTMUECKUE TPEOOBaHUS K OpPraHU3alMsM BOCIUTAHUSA U
00y4eHUs1, OTJbIXa U O3J0POBJICHUS JIETEH U MOJIOAEKI;

— MOCTaHOBJIEHUE [JIaBHOTO TOCYJapCTBEHHOTO CAHUTApHOIO Bpaya oOT
28.01.2021r. Ne 2 «O06 yrBepxknenuu canuTapHbix npaBuia CanlluH 1.2.3685-
21 «'urnennueckre HOPMATUBBI U TPEOOBAHUA K 0OeCTeueHUI0 0€30MacHOCTH U
() 6€3BpeaHOCTH TS YeIoBeKa (DaKTOPOB CPEIbI OOMTaAHUS.

Ienecoo0pa3HoCTh MPOrpaMMbl 3aKITIOYACTCS B OOCCIICUCHUH afanTaIluu
IIKOJIFHUKOB K JKM3HU B 001IecTBEe, MPO(ECCUOHATbHOW OpUEHTAIlMH, a TAK)KE B
BBISIBJICHUU U TOJICPIKKE YUAIIUXCS, IPOSIBUBIIMX BBITAIOIIUECS CTIOCOOHOCTH.

I[Menarornyeckass 1eaec000pa3HOCTH, MPOrpaMMbl  00YCIIaBIMBAETCA
CTUMYJIUPOBAHUEM HHTEpECa ydyaluxcs K AUCUUIUIMHAM €CTECTBEHHOHAYYHOI'O
HaIpaBJIEHUs, SKCIEPUMEHTAIBHBIM UCCIIEIOBAHUSIM, POEKTHOMN 1€ITEIbHOCTH.

[Iporpamma MoOXeT OBITh peann3oBaHa C TMOMOUIBIO JAUCTAHIIMOHHBIX
TE€XHOJIOTU, TEXHOJIOTUIA CMEIIAHHOTO ¥ MOJTyJIBHOTO 00YyUYEeHUSI.

Heas nporpamMmmel — yriayOJeHHOE H3YYEHUE TEOPETHUYECKUX OCHOB
byHIaMEHTAIbHBIX Pa3/IesIOB XUMUU U (POPMUPOBAHUE HABBIKOB MPAKTUYECKON
paboThI B 00JIaCTH XUMUHU.

3agaum nporpaMmai:

— o0ecneuuTh YyCBOCHHE 0a30BbIX XMMHUYECKUX MOHSATHH;

— copMHUpOBaTh U Pa3BUTh TBOPYECKOE XHMMHYECKOE MBIIUICHUE U
HAaBBIKM  CAMOCTOSITEIBHOTO  TPOBEJIEHUS ~ XUMHUYECKOIO0  AKCIEPUMEHTa
(uccienoBaHus);



— chopMUpOBaTh HABBIK HCIIOJIB30BaHUS MaTEMaTHYECKOro armapara u
OCHOBHBIX €CTECTBEHHOHAYUYHBIX 3aKOHOB ISl PEIICHUS MPaKTHYECKUX U
AKCTIIEPUMEHTAJILHBIX 3aJ1a4 110 XUMUHU;

— pa3BUTh OJAPEHHOCTh M TBOPUYECKHM MOTEHIMAJ yUYalTUXCsl, CIIOCOOHBIX
K HQy4YHOMY TTOUCKY.

O0bem, coxepxkaHue M IUIAHHUPYyeMble Pe3yJbTaThl MNPOrPaMMbI
oTpezieNieHbl UCXOs M3 0coOeHHOCTel omapeHHbIX ywamuxcs OLD B obnactu
€CTECTBEHHBIX HayK. BmecTe ¢ Tem mpu ompeneneHnd o0beMa M COJEpIKaHUS
MpOrpaMMbl YYHUTHIBAIaCh CJIOKHOCTh KOHKPETHOM TEMbI MO OTHOIICHHUIO K
JpyTUM  TeMaM  pasjeia, BO3MOXKHOCTh  NPHOOpPETeHHUs  YUYalTUMUCS
MPAKTHYECKOTO OIBITAal OCYIIECTBICHUS MEXKIIPEIMETHBIX CBS3CH.

K oTau4uTebHBIM 0CO0OEHHOCTAM NPOrpaMMbl OTHECEHO H3y4YeHHE
OCHOB XHMMHMHM C 5 Kiacca Kak oOecredeHHe TOTOBHOCTH K JajdbHEHIIeMy
MPOJIOJIKEHUIO OCBOCHUS Kypca XUMHUH.

IIporpamma coCTOUT U3 pa3esioB:

«Haugana xumun»:

— 5 xmacc — 2 yaca B HeJieqo, Bcero 64 yaca B roJi;

— 6 kj1acc — 2 yaca B HEJIeqro, Bcero 64 yaca B T'OJI.

«OCHOBBI 00111e} 1 HEOPTAaHHUUECKON XUMUN:

— 7 xnacc — 4 yaca B HeJieJIo0, Bcero 128 4acoB B T'OJT;

— 8 knacc — 4 Jaca B Heznenmo mioc «Heopranndeckuid CUHTE3» — 2 4aca B
Hezemo, Bcero 192 gaca B roJ;

— 9 kyacc — 4 yaca B Hepemo moc «Heopranwdeckuil cuHTe3» — 2 yaca B
Heaeo, Bcero 192 gaca B rog.

«Oprannyeckasi XuMHs»:

— 10 knmacc — 4 yaca B Henenmo 1It0c «OpraHM4ecKuid CUHTE3 — 2 4aca B
Hezemo, Bcero 192 gaca.

— 11 knacc — 4 yaca B Henento, witoc «OpraHUYecKUil CUHTE3» —2 Yaca B
Heaeo, Bcero 106 4acoB B rof.

«OCHOBBI XUMHYECKOMN TEXHOJIOTHID:

— 11 ximacc — 4 gaca B Hezemo, Bcero 42 gaca B TOJI.

«O0mas xumust (MOBTOPEHUE)»:

— 11 kmacc — 4 yaca B Henemo, Bcero 44 yaca B roji.

Hroro B 11 knacce 192 yaca B rog.

3anstus no pazaenam «Heopranuueckuit cuHTe3» M «OpraHuuecKuin
CHHTE3» PEKOMEHYETCSI IPOBOJIUTH Yepe3 HENEII0, MPOAOJKUTEILHOCTh 3aHATUS
— 4 ygaca. (I[IpumepHsIii 1aH 0GOPMIICHHSI TEOPETHUECKOTO 0OOCHOBAaHUS U TUTaHA
MOJTy4EeHHS BEIecTBa, ohopmieHne oryeTa mo cuutesy — B [Ipunoxennsix A u b).

Cpoxk peaau3zanuu nporpaMmsl — 7 JieT.

OO0mmii 00éM — 1024 gaca.

[TpoaomKUTEeTbHOCTh Y4EeOHOTO T0/1a — 32 HeJleNu.

DopMbI U PEKUM 3aHATHI

3aHATUS MPOBOJATCS B TOCTOSHHBIX TPYMIAX yyaluxcs, CPopMUPOBaHHBIX
110 BO3PACTHOMY HPHUHITUITY (ONTUMAJILHOE KOJIMYECTBO YYaCTHUKOB B rpymme 10-



15 uenoBek), B (opMe TEOPETHUECKUX, MPAKTUUECKUX W HHAUBHUIYaATIbHBIX
3aHATUNA U KOHCYJIbTAUUM (IPOEKTHAs JEATENbHOCTbD, IOArOTOBKA K OJIMMIIMAIAM,
KoH(epeHIusaM). B npakTuyeckoil 4acTH NporpaMMsbl ONIPeIEICHbl IPAKTUUECKHE
paboThl MO KaxaoMmy pasfaeny U Onoky. M3yueHue pasaenoB IpOrpaMMbl
«Heoprannueckuii cunTe3» B 8 U 9 kiaccax u «Opranndeckuii cuHte3» B 10
KJIacce paccuntaHo Ha 30 HeOenb.

O:xuaeMble pe3yJbTaTbl 0CBOCHHS NPOIPAMMBI:

— c(OPMHUPOBAHHOCTh XMMMUYECKOH KOMIIETEHIIMM Yy OOydarolmuxcs Ha
HOBBILIEHHOM YPOBHE;

— NOJATOTOBJIIEHHOCTh K WHIWBHIYaJIbHOW M HAy4HO-HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

— 0COOBIi  ypOBEHb OTHOIIEHHMS K XHMHH KAk OJHOMY U3
byHIaMEeHTaIbHBIX KOMITOHEHTOB €CTECTBO3HAHUS U DIIEMEHTY
00111e4eNI0BeUeCKOM KyIbTYpHI;

— BBIOOp ydYaIIUMHUCS XHMHH Kak BO3MOXHOW obnactu Oyaymieit
poecCHOHaNTbHOM EeSITEIbHOCTH.

KoHTposib o0OCBOEHHSI NPOrpaMMbl — TEKYLIUH, [POMEKYTOUYHBIA U
UTOTOBBIU.

Texylmuii KOHTPOJIb OCYLIECTBISIETCSI Ha 3aHATUAX (OTBETHl y JIOCKH,
NUCbMEHHBIE Pa0OThHI, MPAKTUYECKUE paOOThl M YCTHBIE OTBETHI, JIOMAIIHHE
3a7aHus).

[TpoMexXyTOUHBII KOHTPOJb MPOBOJIUTCS IOCJHE KAKIOW TEMBI B (opMme
KOHTPOJIbHOM pPalbOThl, CONEp)Kallleil YCTHYI0 U MPaKTHYECKYI0 YacTh, WIH
3alUTHI TPAKTUUECKON pabOTHI.

HToroBbiii KOHTPOJIb TPOBOAUTCA B (hOpME IK3aMEHA MOCIE KaXI0TO rojaa
oOyuenus (n100 3aKOHYEHHOTO Kypca), BKJIIOYAIOIIETO TEOPETHUUYECKYI0 U
IPAKTUYECKYIO YaCTH.

[IporpamMMoii HE MPEeAYCMOTPEHO HUCIOJIb30BAHUE TECTOB JJII MUTOIOBOIO
KOHTPOJISL.



2 YYEBHO-TEMATHYECKHWM IIJIAH U COAEPKAHUE

S kaacc [64 yaca, 2 yaca B Hee10]

YYEBHO-TEMATHYECKHMU IJIAH 5 KJTACCA

o0BemoB. ['mazomepHas oreHka oobema.

Ne HanmeHoBaHHE TeM 1 GJIOKOB UBNESIeIEED | 1D B K/p
Y4eOHBIX 9acoOB| TEOp. MPAKT.
Tema 1 | BBeneHne B XuMuio 18 10 6 2
bnok 1 | BeogHoe 3anarue: OOue nmpaBuiia moBeaeHUs B taboparopuu. TexHuka 6€30MacHOCTH 4 4
Y OKAa3aHME MEPBOM OMOILM
biok 2 | Ilpenmer nzydeHus: XUMHH. 4 4
biok 3 | MeToapl XUMHH.
IIpakTuyeckas padora Ne 1: HaGnronenue 3a ropsimeit cseuoil. [Ipakrudeckas padora
Ne 2: [loBenpenne TBepABIX TEIN MPH HArpeBaHWH (YMEHHE BBISIBIATH 3aKOHOMEPHOCTH). 8 b 6
[MpakTuueckas padora Ne 3: KonmumuecTBeHHOE omMcaHHe HKCIEPUMEHTA U BBISIBICHHE
3aKOHOMEPHOCTEH Ha MpUMepe U3ydeHUs TeMIepaTyp IUIaBICHUS U 3aTBEPACBAHUS BEIIECTB.
Koutpoabnas padora Nel 2 2
Tema 2 | Xumuyeckas JjabopaTopust 20 9 9 2
brok 1 | Xumudeckas mocya u npaBuia paboTHI ¢ HEl. > 1 1
IIpakTHyeckas padora Ne 4: Xumudeckas 1ocyia u npaBuia paboThIC HEH.
brok 2 | BcnoMorarenpHOe 000py10BaHMEe, yCTPOUCTBO | MTpaBmiia pabOTHI C HAM.
IIpakTuyeckass padora Ne 5: PaGora c HarpeBaTelbHBIMH NpuOOpamMH (CHUPTOBKA,
JJIeKTpUYecKas IIIUTKA, BOAsSHAs U iecyaHas 0ans).
IIpakTuyeckass padora Ne 6: CoegunurenbHoe oOopynoBanue. Peska u crubanue 4 1 3
CTEKJISIHHBIX TpYOOK. CBepiieHrne mpoOoK.
IIpakTuyeckas padora Ne 7: CamocTosiTenbHas cOopka npuOOPOB, MOJIyYeHHE KUCIOPOaa U
coOHnpaHHe ero MEeTOJaMH BBITECHEHHUS BO3IyXa U BOJIBL.
bnok 3 | Ilpocreiimee namMeputearHOE 000pyIOBaHHE.
IIpakTnyeckast padora Ne 8: PaboTa ¢ mepHoli mocynoii. I3amepenne noTMepuBaHue 6 1 5




IIpakTuyeckasi padora Ne 9: [IpaBuna paboThl C PHIYAKHBIMH M TEXHOXUMHUYCCKUMHU
Becami. B3BemmBanue u oTBenrBanue BemecTs. [[pubausuTenbHas oneHKa MacChl.
IIpakTuyeckas padora Ne 10: [IpaBuna pabotsl ¢ TepMomeTpamu. Mzmepenne
Temneparypsl. [IpubnusuTenbHas oleHKa TeMIepaTyphl.

I[IpakTuyeckas padora Ne 11: CpaBHeHue oOpa3loB BEIIECTB C MPEIOKEHHON IIKaION
(uBeToouyeHNe, 00OHSIHUE, TEIUIOBOE BOCIIPHUSTHE).

bnok 4

Peaxtusebl. Jlomamass taboparopus.

N

biok 5

[Tpocreiimme npueMsl paboTHI B JIA0OPATOPHH:

Koutpoabnas padora Ne 2. [lpakTuueckuii 3auet no teMe «XuMHYeCKas
JadopaTropus»

N (B

Tema 3

Yucrele BelecTBAa M CMeCH BeIecTB

10

bnok 1

YucTele BENIECTBA U UX CBOMCTBA.

biok 2

CrocoObl pa3eIeHus] CMECEH.
IIpakTuyeckas padora Ne 12: Pa3nenenue mpocTeneit cMecH BEIIeCTB (Cephbl, xKeresa,
MeJia ¥ TIOBAPEHHOM COJIN).

biok 3

CrnocoObl OYMCTKH BEIIECTB OT MPUMECEH.

IpakTuyeckas pa6ora Ne 13: Pazronka cmecu.

IIpakTuyeckas padora Ne 14: OuncTka BemiecTBa MepeKpUcTaiin3alue.
IMpakTuyeckas padora Ne 15: Ouncrtka BeniecTBa NePErOHKOM.

KontpoabHasi padora Ne 3

HToroBblii 3k3aMeH (3a4eT)

Pe3epn

N Ao

[ SN )

HToro

27

25




COJIEPXAHHUE ITPOI'PAMMBI
5 kaacc

TEMA 1. Beenenue B xumuio (18 yacon)

bnok 1. (4 yaca) Beoanoe 3ansitue: OO0mue mpaBWja NOBeACHUS B
JadopaTtopun. Texnnka 0e30mMacHOCTH U OKa3aHMe MepBoil momoiu. OOIIHE
npaBuia noseleHus B jJabopatopuu. TexHuka Oe3zomacHocTH. OKazaHue MEpBO
noMouy. JleMOHCTpAaIlMOHHBIE OTIBITHI.

bnok 2. (4 yaca) Ilpenmer n3yyeHusi XuMMH. XUMHs HayKa O BEIIECTBAX U
B3aMMHBIX MPEBpALEHUSIX UX APYT B Apyra. BeliecTBa U XMMHUYECKUE MTPOLIECCHI.
MecTo XUMUHU B €CTECTBEHHBIX HAayKaX W CBs3b C HHUMU. VcTopusi pa3ButTus
xumMud. Poimb XuMHUM B OJKM3HU delOBeKa U 0oOmecTBa. 3HAKOMCTBO C
NEPUOANYECKON cucTeMOn. [IoHATHE XMMUYECKOTO 3JIEMEHTA.

bnok 3. (8 w4acoB) Meroabl xumum. HaOGmrogenue. DKCIepUMEHT.
[ToctanoBka onbiTOB. Omnucanue. @Dukcauus pe3yiabTaToB (J1a0OpaTOPHBIN
KypHain). TeopeTnueckue METOJbl: TOUCKH 3aKOHOMEPHOCTEH, OOBICHEHHE
3aKOHOMEpPHOCTEW, THUIIOTE3a, MOJEIupoBaHue, Teopus. IIpencraBienue
pe3yJbTaToB (OnucaHue, TabuIlbl, rpaduKu, CXEMBI | T. I1.).

INPAKTHYECKASA YACTDH

IIpakTnueckas padora Ne 1: HaGmroneHue 3a ropsiieit CBe4oi.

IIpakTuyeckas padora Ne 2: [ToBeneHue TBEpAbIX TEJI IPU HATPEBAHUH
(YMeHUE BBISIBISITh 3aKOHOMEPHOCTH).

IIpakTnueckas padora Ne 3: KoJMueCcTBEHHOE ONMMCAHHUE SKCIIEPUMEHTA
Y BBISBIICHUE 3aKOHOMEPHOCTEN Ha MPUMEPE U3YUYEHHUS TEMIIEpATyp IJIABJICHUS U
3aTBEpAECBAHUS BEILIECTB.

JomamHss npakTudeckasi padora: JlonoaHuTenbHble HAOMIOIEHUS 32
ropsiiel CBeYOn. DKCIIEPUMEHTHI CO CBEUOM.

KonTtpoJuabnas padora Ne 1 (2 yaca).

TEMA 2. Xumudeckasi jadoparopus (20 yacoB)

braok 1. (2 yaca) XuMuuyeckass mocyJa M npaBujaa padoThl C HeM.
CrexmsiHHast mocyna (0OIIero Ha3HA4YeHHs: MPOOUPKH, KOJIOBI, XMMHUYECKUE
CTakaHbl, BOPOHKM U T.I.; CHEHUAJIPHOTO HA3HAYEHUS: KarelbHblEe W
JeNMTeNbHbIE BOPOHKH, KojJ0a Bropua, mpsMoil u oOpaTHBIN XOJIOAUIBHUK,
kojboa byH3zena u ap.), coeauHeHue Ha unuimdax, dapdopoBas mocynaa s
pabotel ¢ BemectBaMu (papdopoBrie yamkd, (GaphopoBbIe  CTYIMKH,
dbapdopoBble cTakaHbl, THUIJIM, JOJOYKH, BOpoHKa broxnepa wu ap.),
MeTaNInyecKasi ocya U Mocyaa u3 Ipyrux MaTepuayioB (IOHATHE).

bnox 2. (4 vaca) BcmomorarenbHoe 000pyAOBaHHE, YCTPOMCTBO H
npaBmwia padorsl ¢ HUM. Kpenexnoe oOopynoBanue (IpoOUpPKOIEpKATENb,
71a00paTOpHBII MTATUB U Ap.), HarpeBaTelbHOE (CIMPTOBKA, ra3oBas ropelka,
AIIEKTPOILJIUTKA; BOJsHAsA, MacisHas W TecyaHas OaHM; CYHIWIbHBIA mIKad,
TepMocTtar, MydenpHas Iedyb U JAp.), COEIUHUTEIbHOE O00O0pyJOBaHHE
(CTeK/IsiHHBIE M PE3UHOBbIE TPYOKH, MPOOKH, MEPEXOJHHUKH, COCAMHEHHUS Ha

9



nuudax u ap.).

bnok 3. (6 yacos) IIpocreiilee u3mepurTeaibLHOe 000pyaoBanue. MepHas
nocyzaa (MepHble LIMIUHAPBI, MEH3YPKH, MEPHbIE TPOOUPKH, MEPHBIE KOJIOBI U T.
I.) mpaBwia pabOThl M MpaBWiIa U3MEpPEeHUs 00bEeMOB. l1azomepHas OLIEHKa
oOvema. Becbl. IlpaBunma  B3BemIMBaHMS W OTBELIMBAHMS  BELIECTB.
ITpuOnu3uTenbHas oueHka Macchl. M3MepeHue TeMneparypbl, TEPMOMETPBI U
npaBuiia paboThl C HUMHU, IPUOIU3UTENbHAS OLIEHKA TEMIIEPATYPBI.

bnox 4. (2 4vaca) PeaktuBbl. Jlomamusisi snaGoparopus. [IpaBuia
xpanenus. O0mnue nmpaBmiia paboTel ¢ BemecTBaMu. Kiaccudukanus mo creneHu
OMAacHOCTH (HEUTpaJbHbIE BEIIECTBA, €IKHE, SJOBUTHIE, OTHEONACHBIE,
B3pbIBOONacHbIe). [IpaBuia TexHuku 6e3onacHocTy. Oka3aHue MepBOi NOMOIIH.

bnox 5. (4 uvaca) Ilpocreiilime mpuemsbl padoThl B JadopaTopuu:
OTJIMBaHUE, OTCHIIAaHWE, HarpeBaHue, QUIbTPOBaHHE, (UIBTPOBAHUE TO]
BaKyyMOM, BBIIIAPUBAHUE U YIIAPUBAHUE.

HPAKTHYECKASA YACTb

IMpakTuyeckas padora Ne 4: Xumuueckas mocyza u npaBuiia paboThI €
HEW.

IIpakTuyeckas padora Ne 5: PaGora ¢ HarpeBaTeapbHBIMH TIpHOOpaMu
(cupTOBKa, 3JIEKTpUUECKas IIIUTKA, BOJSHAS U TecuaHas 0aHs).

I[IpakTnyeckas padora Ne 6: CoeaunurenbHoe obopynoBanue. Pe3ka u
crubaHue CTEKISTHHBIXTPYOOK. CBepieHre MpoOoK.

IpakTnueckasi padora Ne7: CamocrosTenbHas cOOpKa MpudOpoB,
MOJIy4eHHE KUCIOopoAa U COOMpaHUE ero METO/IaMU BHITECHEHHUS BO3/1yXa U BOJIbI.

IpakTnueckasi padora Ne8: PaGora ¢ mepHoit mocynoi. M3mepenue u
oTMepuBaHUe 00BEMOB. [ 1a30MepHas olieHKa o0bema.

IpakTnueckasi padora Ne9: [IpaBuna paGoThl C PHIYAKHBIMU U
TEXHOXMMUYECKUMH BecaMu. B3BelllnBaHue v OTBEIIMBAHUE BEIIECTB.
[Tpubnu3uTeNnbHAs OLIEHKA MACCHI.

IIpakTnueckas padora Nel(: IlpaBuna paboTel ¢ TepMOMETpamH.
W3mepenne temnepatypsl. [Ipubau3uTenbHas olieHKa TEMIIEpaTyphl.

IIpakTnyeckas padora Nell: CpaBHeHue 00pas3IOB BELIECTB C
NpeIJIOKEHHON MIKaNoH (LBETOOIIYIIEHNE, OOOHSIHUE, TETNIOBOE BOCIIPUATHE).

KonrpoabHas padora Ne 2. IlpakTnyeckuil 3a4eT 1o reme
«Xumuyeckas Jadoparopusp» (2 yaca).

TEMA 3. Uuctble BeniecTBa U cMecu BemecTB (18 yacoB)

bnok 1. (6 yacoB) Uucrnle BemecTBa U uX cBoiicTBa. CMecH BEIIECTB.
Yucteie BemecTBa. CBOMCTBA YUCTHIX BeleCcTB. PU3MUECKHUE CBOMCTBA BEILIECTBA
(moHsITHE KAYECTBEHHOM M  KOJMYECTBEHHOW XapaKTEPUCTHKU  BEIIECTB):
arperaTHO€ COCTOSIHME, I[BE€T, 3alaX, TBEPAOCThb, IUIOTHOCTh, TEMIEPATYpPhI
KUIICHUS U IUIaBJICHUS (CBSI3b C arperaTHbIM COCTOSIHMEM ), TeMIIepaTypa BO3TOHKU
(cyOmumanum), TEIJIONPOBOIHOCTb, 3JIEKTPOIIPOBOTHOCTh (moHsiTHE
OTHOCHUTEJIBLHOM IIKaJbl BEJIUYUH HA MPUMEPE IJIEKTPONPOBOAHOCTH). OmnucaHue
dbu3ndeckux cBOMCTB BemecTBa. CripaBoYHasi XUMUYECKas JIUTepaTypa u padboTa ¢
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Hell. [ToHsTre 0 XumMu4eckux cBoiicTBax BemecTBa. CMecH BELECTB.

bnok 2. (6 yacoB) CriocoObI pa3aejieHus CMeceid.

duzuueckue crnocodObl (oTcTanBaHHe, (UIBTPOBAHHE, BbIMAPUBAHUE
(ynapuBaH#ue), pa3ronka, xpomarorpadus. [loHsTiHe 0 XuMudeckux crnocoodax.

bnok 3. (6 yacoB) Cnoco0bI 0UMCTKH BellecTB OT npumeceil. [leperonka.
[Tepexpucrannuzanus.

IHPAKTHYECKASA YACTb

IIpakTuyeckas padora Ne 12: Pasnenenue npocreinieil cMECH BELIECTB
(cepsl, xene3a, Meaa UITOBAPEHHOM COJIM).

IIpakTuyeckas padora Ne 13: Pazronka cmecu.

IIpakTuyeckas padora Ne 14: Ouncrka BelecTBa NepeKpUCTAIM3ALNEH.

IIpakTuyeckas padora Ne 15: OuncTka BeniecTBa NEPErOHKOM.

KonTtpoJsbnas padora Ne 3. (2 yaca).

HToroBelii 3x3aMeH (3a4yet) (4 yaca). Teopus (2 yaca) u mpakTuka (2

qaca).
Pe3eps (2 uaca).
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6 KJIACC [64 yaca, 2 yaca B HeJeJII0]

YYEBHO-TEMATUYECKHWW ILJTAH 6 KJTACCA

Ne HanmeHoBaHHE TeM U GJIOKOB QomEoREeD || I s BT u K/p
y4eOHBIX YacoB | TeOp. MIPAKT.
BBoaHoOe 3aHATHE 2 2
Tema 1 | AToMHO-MoOJIEKYJIsipHOEe Y4yeHHe. BemecrBa.XuMu4ecKue peakimumn 30 18 8 4
brox 1 | OcHoBuble monoxeHuss AMY. 3Haku XUMHUYECKUX 3JIEMEHTOB. XUMUYECKUE (DOPMYITHI. 3 3
ATOMHAasI 1 MOJIEKYJIIpHAsi Macca.
bnok 2 | BemecrBa. Kiaccudukanuss u cBoiicTBa BeELIECTB.
IIpakTuyeckasi padora Ne 1: Onucanve (HU3NYECKUX CBOMCTB BEIIECTB. 8 4 4
IIpakTnueckas padora Ne 2: OnucaHue XMMHUYECKHUX CBOWCTB BEILLECTBA.
biok 3 | XuMnueckue peakiuu.
IIpakTnueckas padora Ne 3: [IpuzHaku MycinoBUs NPOTEKAHUA XUMUUECKUX PEAKIIAM. 10 6 4
IIpakTuyeckas padora Ne 4: Tunbsl XUMHUECKHUX PEAKIUH.
KonTpoabsHas pabora Nel (0J10k 1,2) 2 2
KonTpoJuabHasi pabora Ne2 (0J10k 3) 2 2
Tema 2 | Bo3nyx. Atmocdepa 10 4 4 2
bnok 1 | CocraB Boznyxa. Kucnoposa. O30H. 4 ) 2
IIpakTuyeckas padora Ne 5: [lonydyeHue Kuciaopoja u €ro CBOMCTBA.
brok 2 | A3zot. Yruekucnslii ra3. IHepTHbIE ra3bl. 4 ) 2
IIpakTuyeckas padora Ne 6: [lonydyeHue yriieKuciioro rasa v €ro CBOMCTBa.
KonTpoJbHas padora Ne3 2 2
Tema 3 | Boaa. PactBopsl. 'mapocdepa. Bogopon 12 4 6 2
biok 1 | Bonopon. Ilpaktudeckas padora Ne 7: [lonyyeHnue Bojo- 4 ) )
pOJia ¥ ONBITHI C HUM.
biok 2 | Bona. [Tonsitust o pactBopax.
IIpakTnueckas padora Ne 8: XuMuueckue cBOMCTBa BOABI.
IpakTuyeckas padora Ne 9: [IpuroToBiaeHne pacTBOPOB € 3aJJaHHOW MAaCCOBOM 0JEH 6 2 4
BELIECTBA.
PacueTHble 3a1aun.
KonTpoabHas pabora Ne 4 2 2
Tema 4 | Xumusi 3eMHOI KOpbl. XUMHYECKHI COCTABKOCMUYECKHX 00bEKTOB. 4 ) )

1Z




bnox 1

PacnipocTpaHeHHOCTh 3J€EMEHTOB B 3€MHOM Kope. PacnpocTpaHeHHOCTh 3JIEMEHTOB BO

BcesleHHOW. OCHOBHBIE COCTABISIOMINE JUTOC(HEpbl (TOpHBIE MOPOJIBI, TOYBBL, TJINHBI U 2 o)

np.). [lone3nsie nckonaemsie. Pyt Mmetamno. Conu (IpakTUKYM).

KonTpoJbHast padora Ne 5 2 2
HToroBblii 3k3aMeH (IpaKTHYECKMI 3a4€T) 4 4
Pe3eps 2 2
Hroro 64 30 18 16
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COJIEPXAHHUE ITPOI'PAMMBI
6 kJIacc

BBoaHoe 3ansiTHE (MOBTOpPEHME) (2 Yaca)
OcHOBHBIC pazfenbl MporpaMMbl S Kilacca: XUMUUYecKas JiabopaTopusl U
npaBuiia pabOThl B HEM; YUCTHIE BEIIECTBA U CMECH.

TEMA 1. AToMHO-MOJIeKYJIsIpHOe YYeHue. Bemecrna.
Xumuueckue peakuuu (30 yacon)

bnok 1. (8 yacoB) OcHoBHBIe MOJIOKeHUs1 AMY. 3HAKH XMMHYECKHX
3JIeMEeHTOB. XHMHYeckHe (opMyabl. ATOMHAsE M MOJIEKYJSPHAsgz MAacchl.
OCHOBHBIE TIOJIO)KEHHE ATOMHO-MOJIEKyJisipHOTO yueHus (Ilonstue 6edywasn
meopus.) Pone M.B. JloMOHOCOBa B CO34aHMM Yy4Y€HHs. 3HAKM XHUMHYECKHX
3NIeMeHTOB. Xumuueckue (opmyinsl. [Ipocreiiniee MoOHATHE XUMUYECKOW CBSI3H.
[ToHsiTHE BAJICHTHOCTH KaK YMCIa XMMUYECKUX CBSI3el, 00pa3yeMbIX 3JE€MEHTOM.
CocTraBneHue XMMHYECKUX U Tpaduueckux (GopmMysl BELIECTB MO BaJCHTHOCTHU.
ATtoMHas u MoJekyisipHas macca. [loHstue o0 aOCONIOTHBIX U OTHOCHTENBbHBIX
HIKajgax HM3MEpeHus: Macchl. YriaepoaHas eauHuna. OTHOCUTENbHAs aTOMHAas
macca. OTHocuTenbHas MOJIEKYyJisipHas Mmacca. MaccoBas J0Jii JJIEeMEHTa B
COEIMHEHUH.

Pacuernbie 3agauyu: Haxoxzaenue MaccoBodM 10U JJIEMEHTa B
COCTMHEHUH. YCTAaHOBJIEHHUE XUMHUYECKOW (HOPMYNBI IO MAacCOBBIM JOJIIM
AIIEMEHTOB.

bnok 2. (8 yacoB) BemecrBa. Kinaccupukanusa u cBoiicTBa BellecTB.
BemectBa npocThle, C0XKHBIE OpraHndeckue u Heoprannueckue. Kmaccuduxarms
HEOPraHWYECKHUX BEILIECTB: MPOCTbIE METAJUIBI U HEMETAJUIbI, CIOKHBIE OKCHUBI,
OCHOBaHUs, KUCIOTHI U conu. CocraBieHue (GopMyl W HOMEHKJIATypa BEIIECTB
OCHOBHBIX KiaccoB. duzmyeckue cBoiCTBa BelleCTB (MOHATHE KauyeCTBEHHOW U
KOJIMYECTBEHHOM XapaKTEPUCTUKUA CBOWMCTB): arperaTHo€ COCTOSIHME, LIBET, 3amax,
TBEPJOCTb, IUIOTHOCTh, TEMIIEPATYPhl KUMEHUS U TUTaBJICHUS (CBA3b C arperaTHbIM
COCTOSTHHEM), TeMmIlepaTypa BO3TOHKHM (CyOJuMMaluu), TeIIONPOBOJIHOCTD,
AIIEKTPOINPOBOJIHOCTh (MIOHATHE OTHOCUTENIBHOM IIKajibl BEJIMYMH Ha MpHUMEpe
AIEKTPOINPOBOIHOCTH). Onucanue (usmyeckux CBOMCTB BemiecTBa. CrnpaBoyHas
XUMHUYecKasl JuTeparypa U pabora ¢ Heil. IloHATHE O XMMHUYECKMX CBOMCTBax
BELLECTBA.

bnok 3. (10 yacoB) Xumunueckue peakuuu. CxeMbl XUMUYECKUX PEAKLIUM.
3aKOH COXpaHEHHsI MacChl M KaK CJEICTBUE COXPAHEHHUS KOJMWYECTBA aTOMOB
AJIIEMEHTOB NPH XHMHUYECKHX pEaKIMSAX. YPAaBHEHHS XHMHUYECKUX PEAKIUN U
paccTaHoBKa K03 PHUIIMEHTOB MeTOA0M noadopa. PaccranoBka ko3 puiireHToB B
YPaBHEHUSAX XHMHYECKOM PpEaKIMH METOJIOM 3JIeMEHTHOro OanaHca. IIpu3Haku
IPOTEKaHUS XUMUYECKOM peakuuu. BeineneHue sHEprud MOpu XUMHUYECKHX
peaklusX B BUJIE TeIUla, CBETA, DJEKTPUUYECKON SHEPruu. DK303HEPreTUUYECKHE
(PK30TEpMHUUECKHUE) W  DHJOIHEPreTHUEeCKHe  (IK30TEPMHUYECKHE) PEaKIUU.
(ITpencraBneHue 06 OMHOWEHUAX YACMU YETL020 MeHCOY NOHAMuUAMU.) Y CIOBUS
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IPOTEKaHUSI XUMHUYECKUX peakuui. CONpUKOCHOBEHHE PEAarpyroUIMX BEIIECTB.
[Tonsitue o Teopum cronkHoBeHUM. llomBoj sHeprum: HarpeBaHue, oOJIydeHHE,
BO3JICUCTBHE  DJIGKTPUYECKHMM  TOKOM  (TIOHATHE O  TEPMOXMMHYECKUX,
(GOTOXMMUYECKUX U DJIEKTPOXMMHUYECKUX PEAKIMIX). YBEJIMYEHHE ILJI0IIaIn
MIOBEPXHOCTU CONPUKOCHOBEHUS, H3MEIbUYCHHUE, PACTBOPEHUE PEATHUPYIOIINX
Bemects. [lonsatne o karanmusarope. IloJOXHUTENBHBIM W OTPULATEIILHBIN
(uHrubuTop) Karanuzatop. TUOBI  XUMUYECKUX  pEAKIM:  COeqUHEHUS,
pas3noxeHus, 3aMmenienust 1 ooMeHa. [IporaosupoBanue NpoayKTOB peakiuy Mo ee
TUITY.

INPAKTHYECKASA YACTDH

IIpakTnyeckas padora Ne 1: Onucanue Gpu3NIECKUX CBONCTB BEIIECTB.

IIpakTuyeckas padora Ne 2: OnucaHue XMMHUYECKUX CBOKCTB BEILIECTBA.

IIpakTuyeckas padora Ne 3: [Ipu3zHaku v yClI0BHUs NPOTEKAHUS
XUMHAYECKUX PEAKLIHMN.

IIpakTuueckas padora Ne 4: Tunbl XMUMUUECKUX PEAKIIHM.

KonTtpoabnas padora Nel, Ne2 (4 gyaca).

TEMA 2. Bo3ayx. Atmocdepa (10 uaco)

bnok 1. (4 vaca) CocraB Bo3ayxa. Kucaopoa. O30H. Vcropust OTKpbITHS
COCTaBa BO3/1lyXa, OIBITHI IO ONPEIEICHUIO cocTaBa Bo3ayxa. [IoHsaTue mMaccoBoi
u oO0beMHON mnonu BemiecTBa. [loHsTe 00 aTtMocdepe w €€ poiib B MPUPOJIE.
Kucnopon. CocraB. ®@usnueckue CBOMCTBA KHUCIOpPOAA. XHMHYECKUE CBOMCTBA
KHCJIOPOJA: PEaklusi ¢ MeTalaMH (ILEJIOYHbIE METAaJUIbl, MAarHUi, AJIIOMUHHM,
XKene30, MeIb U JIp.), peakiusi ¢ Hemeramuiamu (yroiib, cepa, Gocdop, BoIopo,
a30T), pEaKIMs CO CIOXKHBIMH BEUIECTBAMU (CEPOBOJIOPOL, METaH U T.11.). [loHsATHE
O pEaKUMHU TOPEHUS M MEIUIEHHOTO OKHCJIeHHs. CpaBHEHUE CKOPOCTH TOPEHUS
BEILIECTB B KHUCIOPOJE M BO3IyXE. YCIOBHUS MEpexoda PEaKkUUH MEIJIEHHOIO
OKUCJIEHUSI B PpEAKIUI0O TOpeHuss U oOpaTHO (MOHATHE O TEMIlepaType
BocruiameHeHust). [loxxapel u MeToabl 60psObl ¢ HUMHU. [lomydenue kucimopoaa B
nabopaTopun (pa3noKeHHE MepMaHraHata Kajus, XJopara Kajius, NEepOKCHaa
BOJOPOAA W Jip.) U B MPOMBIIUIEHHOCTH (BBbIJCJIICHHE U3 BO3JyXa METOJ0M
pextudukanuu, 3aeKkTposm3 Bojasl). [Ipumenenue. Ponp kucmopoga B mpupose,
KPyroBOpOT KHclIopoaa B mpupozae, (porocunres. [lonstue ammorponuu. O30H:
¢usnyeckue CBOMCTBA, XMMHYECKHE CBOICTBA B CPABHEHUH C KHCIOPOAOM,
IIOJIyYEHHE, POJIb O30HA B IIPUPOJIE.

bnok 2. (4 vaca) A3or. Yruekucabiii ra3. UneprHbie raspl. Cocras.
@usnyecKkue CBOMCTBA. XMMHUYECKHE CBOMCTBA: XMMHUYECKas MHEPTHOCTh a30Ta,
peakiys ¢ KUCIOPOJIOM, PEAKILIUs C BOJOPOAOM (MOHATHE 00 aMMHAaKe), peakius C
Metauiamu  (ToHsiTue o Hutpuaax). llomyuenue azora B saboparopuu U
NMPOMBINUIEHHOCTU. [Ipumenenne. Ponb azora B mnpupone. YTIJIEKUCIBIA Tas.
CocraB. ®usuyeckre CBOMCTBA. XUMHUUYECKHE CBOHCTBA (peakuus C yriem,
YTapHBIA a3, peakuus C U3BECTKOBOW BOJOM KaK KayeCTBEHHOM peakUHueu Ha
yraekucibii ra3). Ponb B mpupoae (monstue mapHukoBoro dddexra). UneptHbie
rassl. [loHsiTHE O CBOMCTBAaX MHEPTHBIX Ia30B.
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INPAKTHYECKASA YACTD

IIpakTnueckas padora Ne S: [TonydeHue KMCI0pOIa U €TO CBOMCTBA.

IIpakTuueckasi padora Ne 6: [lonyueHue yriieKuciioro ra3a u €ro
CBOMCTBA.

KonTtpoJuabnas padora Ne 3 (2 yaca).

TEMA 3. Boaa. Pacteopsl. I'mapocdepa. Bonopon (12 yacoB)

bnok 1. (4 yaca) Bogopoa. CocraB. dusnueckue cBOMCTBA. XUMUYECKUE
CBOMCTBA: peakius ¢ MeTauiaMu (MOHATHE THAPUJIOB); PEAKIMS C HEMETAIIaMU (C
KHCIIOPOJIOM, XJOpPOM) pe€akluss C OKCHUAAMH MAaJOaKTHUBHBIX METaJUIOB.
[Tonyuenne Bomopona B jgaboparopuu (ycTpoilcTBo ammapata Kumnma) u B
pOMBbIIUIEHHOCTH. [I[pruMeHeHne Bogopoa.

bnok 2. (6 uyacoB) Boaa. Ilonsitue o pacrBopax. CoctaB. OTBITHI,
JOKa3bpIBaOIIME cocTaB BoAbl. DHU3MUYEecKUEe CBOWCTBA BOIBL. XHMHUYECKHE
CBOMCTBAa BOJBI: pEaKIUs C MeTaulaMu (IEJIOYHbIE U IIEeJIOYHO3EMENbHbIE
METasulbl, MarHuii, ajJlOMUHHUM, XKeJe30), peakluus C OKCHUIAMU METauiIOB U
HeMeTaiutoB. Posib Boapl kak pactBoputens. Pons Boasl B mpupoae. PacTBopsl,
MaccoBas J10Ji pactBopeHHoro. [Tonsitueo ruapocdepe.

INPAKTHYECKASA YACTD

IIpakTuuyeckas padora Ne 7: [TonydeHue BO1OpoAa U OMBITHI C HUM.

IIpakTuyeckas padora Ne 8: XuMuueckue cBOWCTBa BOJBI.

IIpakTuyeckas padora Ne 9: [IpuroroBieHre pacTBOPOB € 3aJaHHON
MacCOBOM JT0JIEN BEILECTBA.

KounrpoabHas padora Ne 4 (2 yaca). [Ipaktuueckuii 3auer.

TEMA 4. Xumus 3eMHOH KOpbl. XMMHYECKUH COCTAB
KOCMHY€eCKHX 00beKTOB (2 yaca)

bnox 1. (2 4yac) PacnpocTpaHeHHOCTH 3JIEMEHTOB B 3eMHOM Kope.
PacnpocTpaHeHHOCTH 3J1eMEHTOB BO BCeJieHHO. OCHOBHBIC COCTABJISIIONIHE
JUuToc(hepbl (rOPHbIE MOPO/AbI, NOYBbI, IMIUHbI U AP.). [los1e3HbIe HCKOMaeMBbIe.
Pyabl metanioB. Couau (mpaktukyMm). MzeectHsiku, mpamop. Hed b, npupoaHbIii
ras, yrojb, Topd. [lonstue o camonBetax (MpakTUKYM).

KonTtpoJabHas padora Ne 5 (2 yac).

HNroroselii 3x3aMeH (MpakTu4yeckuii 3a4er) (4 yaca).Peseps (2 yaca).
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I

KJACC [128 yacoB, 4 yaca B HeeJ110]

YYEBHO-TEMATUYECKH IJIAH 7 KJTACCA

Ne HaumMeHoBanue teM 1 O0JI0KOB Uglse @oise | B LE57, = K/p
y4eOHBIX YacoB | Teop. MPAKT.
BBoanoe 3ansitue 4 4
Tema 1 | KosimuecTBeHHbIE OTHONIEHUS B XUMHHU 28 24 2 2
bnok 1 |IlonsTue koJnMuecTBa BEIIECTBA KAaK YHMCIa CTPYKTYpHBIX YacTull. MojsipHas macca.
MossipHbIii 00beM 14 12 2
IIpakTuyeckas padora Nel: [TonydyeHue ra3zos.
biiok 2 | OcHOBHBIE TUIIBI paCUETHBIX 3a/1a4. 12 12
KonTposbHas padora Nel 2 2
Tema 2 | PacTBOpBI 28 22 2 4
biok 1 |PactBopsl. PacTBOpUMOCTD BELIECTB. 14 14
bnok 2 | IIpuroroBiieHne pacTBOPOB.
IIpakTnueckas padora Ne2: [IpuroroBieHue pacTBOpPOB € 33JaHHONW MaccOBOM J10JIeH 10 8 2
Y MAcCOBOM U MOJISIPHOM KOHIIEHTPaIMEH.
KonTpoabHasi pabora Ne2 4 4
Tema 3 |IIpocTblie BemecTrBa 24 12 10 2
biok 1 | Merannsl.
IIpakTnueckas padora Ne 3: Ousnyeckre UXUMMUUYECKHE CBOICTBA METAILIOB. 12 8 4
IIpakTuyeckas padora Ne 4: [lonydyenue meTanios.
biok 2 | Hemeraisi.
IIpakTuyeckas padora Ne 5: Ouznueckue UXUMUYECKUE CBOMCTBA HEMETAIIIOB. 10 4 6
IIpakTnueckas padora Ne 6: [lonyueHne aMMuaka u €ro CBOMCTBA.
IMpakTuyeckas padora Ne 7: [lonydeHue XJOpOBOAOPOAA U €rO CBOMCTBA.
KonTpoJbHas padora Ne3 2 2
Tema 4 CJj10KHbBIE BelecTBa 38 20 16 2
biok 1 Knaccugukanus cioxHbIX BEIIECTB. 2 2
bioxk 2 OKcCHUIEBL.
IIpakTuyeckass padora Ne 8: [lonyueHue ucBOMCTBA OKCHIOB. 6 4 2
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bnoxk 3

OcHoBaHus.
IIpakTnyeckas padora Ne 9: IlonyyeHue KMCBONCTBAa OCHOBaHMII.

brok 4

Kucnorsr.

IIpakTuyeckas padora Ne 10: CpoiicTBa KHCIOT.
IIpakTnyeckas padora Ne 11: [lonydenue kucmuor.
IIpakTuyeckas padora Ne 12: TUTpOBAaHMEKUCIOTHO-OCHOBHOE.

12

bnoxk 5

Counn.

IIpakTnueckas padora Ne 13: CsoiictBa coneil. [IpakTnueckass padora Ne 14:

[Tonydenue cosneil.

biok 6

[TonsiTre 06 aM(poTEepHBIX COCAMHEHUSX.
IIpakTuuyeckas padora Ne 15: [TonyyeHue ncBoiicTBa aM(pOTEPHBIX COSAMHEHUIA.

KonTpoJbHas padora no Ne4

HTorosslii 3x3aMeH (IPpaKTHYECKHI 3a4eT)

Pe3eps

N (AN

Hroro

NN AN

82

30

[y
(=)
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COJIEPXAHHUE ITPOI'PAMMBbI
7 kjaacc

BBoaHoe 3ansitue (4 yaca).
OcHoBHBIE pa3jenbl MporpaMMbl 5 M 6 Kjacca: aTOMHO-MOJIEKYJISIPHOE
y4eHue, KiiaccuduKaiys BEIeCTB, paCTBOPHI, IPUTOTOBICHUE PACTBOPOB.

TEMA 1. KosinyecTBeHHbI€ OTHOIIEHHUSI B XUMHH (28 yacoB)

bnox 1. (14 4acoB) IlonsiTHe KoJMYecTBa BellecTBa KaK 4YHCJIa
CTPYKTYpPHBIX 4yacTul. MossipHass macca. Mouasipubiii 00beM. 3mepeHue
KOJIMYecTBa BemlecTBa B Moiiax. Uucno ABoragpo. MossipHas macca. EnuHMIBI
u3MepeHus. B3auMOCBA3b C OTHOCUTEIIBHOW MOJIEKYJIIpHOM Maccou. Pacuer
KOJIMYEeCTBa BEIIECTBAa IO Macce W o00patHo. MoisipHbiii o0beM. EpunHuiisi
u3MepeHus. Pacuer kosimdecTBa BemiecTBa Mo 00beMy M 00paTHO. MomspHBIA
0o0BeM TBEPABIX, KUIKAX W ra3000pa3HbIX BemlecTB. 3akoH ABoraapo. [lepsoe
CIIEICTBUE U3 3aKOHa ABOTaJpo — MOJISIPHBIM 00BbEM Tra3oB MPH HOPMAaJIbHBIX
ycnoBusx. IloHATME HOpPManbHBIX YyCIOBUH. BTopoe creacTtsue M3 3aKOHA
ABoragpo (paBEHCTBO OTHOIIEHHWE IUIOTHOCTEM Ta30B U OTHOCHTEJIbHBIX
MOJIEKYJIIpHBIX Macc). OTHOCHUTENbHAS IJIOTHOCTD Ia30B.

PacuerHble 3agaum: 3a1a4 HA B3aUMOCBS3b KOJIMYECTBA BEILIECTBA, MACCHI
u o0beMa. 3a/1ayu Ha OTHOCUTEJIBHYIO MIIOTHOCTH ra30B.

bnok 2. (12 yacoB) OCHOBHbIE THIIBI PAaCYeTHBIX 3aJa4. 3aJauyd Ha
pacyeT Mo XUMHYECKUM (QOpMyJiaM U YCTAHOBICHHUIO XUMUYECKHX (HOPMYIL.
3agauu Ha pacueT MO0 XMMUYECKOMY YPAaBHEHUIO. TpEThe CIIEICTBUE W3 3aKOHA
ABoragpo — oOOBEMHBbIE OTHOIIEHUS Ta30B IMpPU XHUMHUYECKUX PpEaAKIHUIX.
Hcnonp30BaHue TPETHETO CIEACTBUS IIPU pacyeTax 1o XUMMUYECKOMY YPABHEHUIO.
JlonoaHUTENBHBIE TUIIBI 33]1a4 HAa pacyeT 0 XUMHUYECKOMY YPAaBHEHUIO: pACUET 10
BEIIECTBAM, COJEp>KAIllMM Hepearrpyronfe NpuMecH; 3aJadyd Ha H30BITOK —
HEJ0CTATOK; 3aJa4/ Ha BBIXOJ] OT TEOPETUYECKH BO3MOYKHOTI'O; 33/1a4l HA CMECH.

INPAKTHYECKASA YACTD

IIpakTnueckas padora Nel: [TonydeHue ra3os.

KonTtpoJabnas padora Nel (2 yaca).

TEMA 2. PacTtBopsbl (28 4acoB)

bnok 1. (14 4acoB) PacrBopbl. PacrBopuMocTh BemecTB. I[Iporecc
pactBopeHus. Xumuueckas teopust pactsopoB .M. Menneneesa. Ilonstue o
coipBaTax M  rugparax. KpucramioconbBaThl M KPUCTAJUIOTHIPATHI.
Homenkinarypa. ColicTBa. TemioBelie SIBIEHUS P PACTBOPEHUH. PacTBOpUMOCTH
BeIIECTB. HeHachlllleHHbIE, HACBIIIEHHbIE W  IEPECHIIIEHHBIE  PaCTBOPBI.
Knaccudukanus BenecTs no pacCTBOPUMOCTH: paCTBOPUMEBIE, MAJIOPACTBOPUMBIE U
HEPACTBOPUMBIE BEIIECTBA. 3ABUCUMOCTh PACTBOPUMOCTH OT MPHUPOJIbI BEIIECTBA
U pacTBopuTens (TaOiMIAa pPAacTBOPUMOCTH M YMEHUE €U I0JIb30BATHCH).
3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATypbl: MOJEIUPOBAHUE 3aBUCHMOCTH,
TeMrnepaTypHbii KOdPpIULMEHT (noHsamue o mamemamuieckom MoOeauposaHul
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npoyeccos, IKCMpAanoisayusi U uHmepnoaayusl). 3aBUCUMOCTh PacTBOPUMOCTHU
ra3oB OT JaBJICHHUS.

bnok 2. (10 yacos) IlpuroroBienue pacrBopoB. [lokazarenu coaepxaHust
BEILIECTBA B PAcTBOpax: MaccoBas JOJiI U MAaccoBas KOHIEHTpaUus, MOJSpHas
KOHUEHTpausA. [IpuroroBieHre pacTBOPOB C 3aJaHHOW MAacCOBOM JOJIEU U
MacCOBOM KOHLEHTpanuen (M3 YHMCTBIX BEIIECTB, KPUCTAIJIOTUAPATOB U APYTHX
pPacTBOpOB).

Pacuernble 3amaum: 3amaud  Ha T[PUTOTOBJIEHHUE, pa3daBiICHUE U
CMEIIMBAHUE PACTBOPOB.

INPAKTHYECKASA YACTDH

IIpakTnueckass padora Ne 2: IlpuroroBieHue pacTBOPOB C 3aJaHHOMU
MAacCCOBOM JI0JIEW U MAaCCOBOM Y MOJISIPHOW KOHIIEHTPALUEH.

KonTtpoJsbHas pabora Ne 2 (4 yaca).

TEMA 3. IIpoctbie BemecTBa (24 yaca)

bnok 1. (12 yacoB) MeTtaibl. DJI€MEHTH 00pa3yolye MPOCThIE BEIIECTBA
MeTaJuibl. PU3HYECKHE CBOMCTBAa METAUIOB: METAJUIMYECKUH OJeCK, IJIOTHOCTH
MeTauioB  (kmaccuukanus MO  TJIOTHOCTH), TeMIEpaTyphl  IUIABIICHUS
(kmaccudukanys Mo TeMIepaTrypam IUIaBICHUS), TEIUIO — 3JICKTPOIPOBOIHOCTS,
IUIACTUYHOCTh. XMMHMYECKHE CBOMCTBA METAJJIOB. XHMHUUYECKas aKTUBHOCTH
METAJIJIOB, PsJi AaKTUBHOCTH METaioB. Peakiusi ¢ HeMeTaulaMu: peakius ¢
KHCIIOPOJIOM, TIOHSITHE O TMEPOKCHUIAX W HaAmepokcuaax (coctas, (usmdeckue
CBOWCTBA, pEaKIus C BOJIOM, KUCIOTaMU M YTJEKUCIBIM Ta30M); PEaklus ¢
BOJIOPOJIOM, TOHSTHE O TUIpuaax (coctaB, (hU3NYECKUE CBOMCTBA, peaklus ¢
BOJION M KHCIIOTaMHu). Peakiiys MeTaioB ¢ BOJIOM B 3aBUCUMOCTH OT aKTUBHOCTHU
MeTtaia. Peakiys MeTaioB ¢ KUCJI0TaMu (pacTBOpaMH KUCJIOT HE OKHCIIUTENEH),
MOHSATUE O KHUCIOTaX OKHCIUTENSX W HUX peakluu ¢ MeTauiamMu (Ha MpuMepe
a30THOM Y KOHIICHTPUPOBAHHOM CEpHOM KUCIIOT). Peakius ¢ consimu (B pacTBope 1
pacmiaBe). llojgydyeHue MeETauioB: pPYJbl METAUIOB, IEPeBOJ CYIb(GUIIOB B
OKCHUJbI, BOCCTAHOBJIEHHE OKCHIOB BOJOPOJAOM, BOCCTAaHOBJICHHE YTIIEM,
BOCCTaHOBJIeHUE OkcuaoM yraeposa (II), BocctaHoBiIeHHE aKTUBHBIMU METAJIJIaMU
(moHATHE 00 ATOMOTEPMUN U MATHUMTEPMHH), TIOHSITHE OO0 DJIEKTPOIH3E COJIeH
JUIsl IOJTYYEHHUSI METAJNIOB (Ha YPOBHE ITPUMEPOB).

bnok 2. (10 yacoB) Hemeranuabl. DieMeHTh 00pa3yrolue MNpOCThIe
BelIECTBA HeMmeTaibl. DU3WYECKHEe CBOWCTBA HEMETAUIOB Ha MpUMEpax
OCHOBHBIX TIpe/ICTaBUTENIe. XMMHUYECKHE CBOWCTBA HEMETAIOB. Peakuus ¢
MeTaaMu. Peakuust ¢ IpyruMu HemeTauiamu (KUclopoj, XJjop, ¢grop, cepa).
Peakiiuu HeMeTaiuioB C BOJAOpoAOM. Peakuusi a3zota U BOAOpoJa. AMMHAK:
dbu3nyecKkre CBOWMCTBA, peEakius C BOAOM M KHUCJIOTaMH, IOHSATHE O COJIAX
aMMOHHUSI, TIoOlyuyeHue B Jabopatopuu. Peakumss xjopa ©  BOJOpOJA.
XnopoBoaopos, (pu3znyeckue CBOWCTBA, COJITHAs KUCIOTa. Peakmmst Bomopona ¢
cepoii. CepoBomiopo, hu3ndeckre CBOMCTBA, CEPOBOIOPOIHAS KUcIoTa. Peakius
CO IesI04aMu (Ha MPUMEPE CEePhI U TaJIOT€HOB).

IMPAKTUYECKASA YACTDb
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IIpakTuyeckas padora Ne 3: Ouznueckre 1 XUMUYECKHUE CBOMCTBA
METAJLJIOB.

IIpakTuueckas padora Ne 4: [TonydyeHue MeTalIoOB.

IIpakTuuyeckas padora Ne 5: duznyeckue 1 XMMHUYECKUE CBOMCTBA
HEMETAILIOB.

IIpakTuueckas padora Ne 6: [Tonyuyenne aMmmuaka u €ro CBOMCTBA.

IIpakTuyeckas padora Ne 7: [TosryueHue XJ10poBOIOPO/A U €r0 CBOMCTBA.

KonrpoabHasi padora Ne 3 (2 yaca).

TEMA 4. Cio:xnble BenlecTBa (38 yacon)

bnok 1. (2 yaca) Knaccupuxkanus cJa0KHBIX BellecTB. ['eHeTHueckas
CBSI3b MEXKJy KJIacCaMM HEOPraHWYECKUX COEOUHEHUU. [eHeTuyeckuil psn
METAJJIOB. | €HETUYECKUM Pl HEMETAJIIOB.

bnok 2. (6 yacoB) Oxcuanl. Cocras. Knaccuduxarms. OCHOBHbIE OKCHIBI:
dbu3ndecKue CBOMCTBA, XUMHUUYECKHE CBOMCTBA (peakiusi C BOJOW, C KUCIOTHBIMU
OKCHUJAMH, C KHUCJIOTaMH), TmojydeHue. KHCIOTHBIC OKCUIbI: (pu3nyeckue
CBOICTBA, XUMUYECKHUE CBOMCTBA (pEaKIUs C BOJOI, C OCHOBHBIMU OKCHJIAMH, C
OCHOBaHMSIMU), IOJTyYEHHUE.

bnox 3. (4 wuaca) OcnoBanus. CocraB. Kiaccudukamus (mo
pacTBOprMOCTU B Boje). Pusznueckue cBOMCTBA. TepMuyeckas HEYCTONYMBOCTD
HEpPAaCTBOPUMBIX B BOJE OCHOBAaHMI. XUMHUYECKUE CBOMCTBA: pEAKUUS C
KHCJIOTHBIMH OKCHJIAMH, PEAKIUS C KUCIOTAMHU, C COJIAIMH, KAUECTBEHHAS! pEaKIUs
Ha PacTBOPBHI 1IeJ0ouel ¢ MHAUKATOpaMH (TIOHITHE IeJIOYHON cpenbl). [lomyuenue
OCHOBAHUHU.

bnok 4. (12 yacoB) Kucaorsl. CoctaB. Kiaccudukanuu: mo cojiep>kaHuro
KHCJIOPOJA, M0 OCHOBHOCTH, MO cujie. PU3NYECKHE CBOMCTBA OCHOBHBIX KHCJIOT
(cepHas, cepHUCTas, CEpOBOIOPOIHAS, a30THasA, GocdopHas, GTopoBomOpOIHAS,
XJIOPOBOAOPOHASA, OPOMOBOAOPOAHASL, UOJOBOAOPOAHAS, YTOJbHASl, KDEMHUEBAS,
OopHasi, ykcycHas). XMMHUYECKHE CBONCTBA KHCJOT: peaklus ¢ meTamuiamu (C
pacTBOpaMM KHUCJIOT HEOKHCIHUTENe U C KUCIOTAaMU OKHUCIUTENSIMHU, B
3aBUCHUMOCTH OT KOHIICHTpAallud M AaKTHUBHOCTM METala, Ha [MpUMepe
KOHIICHTPUPOBAHHON CEpHOM W a30THOW KHCJOT), PEAKUUS C OCHOBHBIMU
OKCUJaMU (OKHMCIIEHHE OCHOBHBIX OKCHJIOB IEPEXOJIHBIX METAJIOB KHUCJIOTaMU
OKHUCJIUTENISIMU), PeaKkiys C OCHOBAHMUSMH (OKHUCIEHHME OCHOBAHMM MEPEXOHBIX
METaJUIOB KHUCJIOTAMU OKUCIUTEISIMHU), PEaKIHUs C COJsAMH (OKUCIEHUE COJIeh
KHUCIIOTAMU OKHUCJIIUTENSIMH), KayeCTBEHHAsi peaklMs Ha pPacTBOPHl KHUCIOT C
UHAUKaTopamMu (TIOHSATHE KHCIOH cpeabl pactBopa). OCHOBBI  KHUCIOTHOTO
TuTpoBaHus. [loydyeHure KUCIOT B 1aOOPATOPUM U B MPOMBIIIIEHHOCTH (CEpHOIA,
COJISTHOM, a30THOM, hocOpHOH, YKCYCHOM).

bnok 5. (8 yacoB) Coau. CocraB. Knaccudukanus (moHsTHE O KHUCIBIX,
CpPEIHMX W OCHOBHBIX COJIsiX). Du3nueckue CBOMCTBa coiiel (Oosee moapoOHO:
IIBET W pPacTBOPUMOCTH B BOJIE B 3aBUCHMOCTH OT COCTaBa, Ta0JIHIA
pPacTBOPUMOCTU U YMEHHUE €U MOIb30BaThCs). XMMUUYECKUE CBOMCTBA: PEAKIIUS C
METaJUlaMH, PEaKIusi C OCHOBAaHUSAMH (BO3MOXKHOCTH OOpa30BaHUS OCHOBHBIX
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cojiei), peakiusi C KUCJIOTaMH (BO3MOXHOCTh OOpa3OBaHUsl KHUCIBIX COJEH,
OKHUCJIEHUE COJIed KHCIOTaMU OKUCIUTENSIMU), peakius c¢ coyisiMu. [lonsitue o
JIBOMCTBEHHOCTH CBOMCTB KUCIIBIX U OCHOBHBIX coJiei. [IoHsATHE O IBOMHBIX COJISIX.
[Tosyuenue coien.

bnok 6. (4 yaca) Ilousitue 00 aMPoTepHBIX COeAMHEHUSIX. | CHETUUECKUIA
psan aM@OTEepHBIX COEAMHEHUH. XMMHUUYECKHE CBONCTBA aM(POTEPHBIX OKCHJIOB:
peakiys ¢ KUCIOTHBIMUA U OCHOBHBIMU (TIpU CIUIABIIEHUU U B PaCTBOPE) OKCUAAMM,
peaKkIusi ¢ KUCIOTaMU U OCHOBAHUSIMU (MPU CIUIABJIEHUU U B PACTBOPE).

INPAKTHYECKASA YACTDH

IIpakTuyeckas padora Ne 8: [lonyueHue u cBoiicTBa OKCHUJIOB.

IIpakTuyeckas padora Ne 9: [losryueHue u cBoKCTBa OCHOBAaHUM.

IIpakTuyeckas padora Ne 10: CpolicTBa KMCIOT.

IIpakTuyeckas padora Ne 11: [Tosryuenue KUCIOT.

IIpakTnueckas padbora Ne 12 TutpoBaHue KUCIOTHO-OCHOBHOE.

IIpakTuueckas padora Ne 13: CpoiicTBa coieil.

IIpakTnueckas padora Ne 14: [TonyueHue conen.

IpakTnueckasi padora NelS: [Tonyuenue u cBoiicTBa aMmpOTEPHBIX
COCJIMHEHUU.

KonrpoabHasi padora Ne 4 (2 yaca).

HToroBelii 3x3aMeH (MpakTHYeCKUii 3a4eT) (4 yaca).
Pe3epBs (2 uaca).
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8 KUIACC [192 4vaca, 6 yacoB B HeeJ/10]

YYEBHO-TEMATUYECKW IIJIAH 8 KJIACC

Ne HaumMeHoBanue teM 1 O0JI0KOB e LE57, = K/p
Y4eOHBIX YacoB | Teop. MPAKT.
BBoaHoe 3ausiTue 2 2
Tema 1 | CTpoeHue BemecTBa 20 18 2
biok 1 |CocrtaB u cTpoeHue aroma. 4 4
bnok 2 | CtpoeHue 37eKTPOHHOM 000JI0YKH. 6 6
biok 3 | Xumuueckas CBsi3b. 4 4
brok 4 | CtpoeHue BelIecTBa. 4 4
KonTpoJsbHas pabora Nel 2 2
Tema 2 | XuMu4eckue mpouecchl 32 20 8 4
brok 1 | Xumnueckass peakuus. DHEpreTuka XMMHUYECKOHpEaKIUu. 10 3 2
IlpakTuyeckasi pa6ora Ne 1: Onpenenenue TerioBoro dpdexra peakimm.
Bbnok 2 | Ckopocth xuMuueckoii peakiun. O6paTuMble peakinu. XuMUYECKOEe PaBHOBECHE.
IIpakTnyeckass padora Ne2: 3aBUCMMOCTh CKOPOCTHM PEAKIHMH OT KOHIIEHTpallWH, 10 6 4
TEeMIIepaTypbl U IPUCYTCTBUS KaTaau3aTropa.
IIpakTnueckas padora Ne 3: Xumuueckoe paBHoBecue. CMenieHne paBHOBECHS.
biok 3 | OkucauTeNbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
IIpakTuyeckasi padora Ne 4: OKHUCIUTETFHOBOCCTAHOBHUTEIILHBIC PEAKITUH. 8 6 2
KonTpoJsbHnasi pabora Ne 2 mo 6s10kam 1, 2 2 2
KonTposabHnas padora Ne 3 o 6s10ky 3 2 2
Tema 3 | JlucniepcHbIe CHCTEMBbI 8 4 2 2
biok 1 |IloHsATHE MUCTIEPCHON CUCTEMBI.
IIpakTnueckass padora Ne S5: [lonydeHue KOIOMIHBIX PACTBOPOB. XMMHUECKUE 4 2 2
peaKIu B KOJUIOMJIHBIX pacTBOpax.
biiok 2 | UcTuHHBIE pacTBOPBHI. 2 2
KonTpoabHas padora Ned 2 2
Tema 4| Teopusi 3J1eKTPOJNTHYECKON TUCCONHALTMU 42 24 16 2
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biok 1 | Teopus 3MEKTPOIUTHYECKON AUCCOIMALIMA. XUMUYECKUE PEAKIIMH B PACTBOpax
251eKTpoINTOB.CBOMCTBA HOHOB. 6 4 2
IIpakTuyeckasi padora Ne 6: Peakiuu moHHOrOOOMEHa.
biok 2 | Xumuueckue cBOWCTBa KHUCIOT C TOUKH 3peHus TI/1. 3 4 4
IIpakTnyeckas padora Ne 7: XumMuueckrue CBOKWCTBA KMCJIOT ¢ TOUKH 3peHust TO/I.
biok 3 | Xumnueckue cBoiicTBa OCHOBaHUM ¢ Touku 3penust TOJI. 4 4
brmok 4 | XuMuueckne cBONCTBa aM(pOTEPHBIX THAPOKCHIOB C TOUKH 3peHus TI/I.
IIpakTnyeckass padora Ne 8: Xumuyeckue CBOWCTBA OCHOBaHMH U aM(OTEPHBIX 4 o) o)
TUIPOKCHUIOB C TOUKH 3peHust TO/I.
biok 5 | Xumuueckue cBOMCTBa cojiel ¢ Touku 3peHus TI/I. ] 4 4
IIpakTnyeckas padora Ne 9: Xumuueckue cBoiicTBa cojeil ¢ Touku 3peHus TO/I.
biox 6 |KoMmmiekcHble coeTUHEHUS.
IIpakTuyeckas padora Ne 10: KommuiekcHble coeuHeHUs (MIOTydYeHUE, pa3pyllIeHue U 10 6 4
CBOWCTBA).
IIpakTnyeckas padora Ne 11: KauecTBeHHbIlaHAIN3 aHUOHOB U KATHOHOB.
KontpoabHnas padora Ne5 2 2
Tema 5 |Kuaccupukanusa xumudeckux 3jeMeHToB. [lepuoanuecknii 3axkon /.. MenaesieeBa 10 8 2
brok 1 | Knaccudukanmst XAMUYECKUX DJIEMEHTOB. 4 4
biiok 2 |IIporHo3 CBOMCTB 3JIEMEHTOB U UX COCAMHEHUI MPH MOMOIIH MEPUOINYECKOTO 3aKOHA U 4 4
NEePUOINYECKON CUCTEMBI.
KonTpoJsbHasi pabora Ne6 2 2
Tema 6 | Xummus 3J1eMEHTOB 12 10 2
brnok 1 | O6mas xapakrepuctuka 3inemMenToB | — Il rpynmnriaBHbIX MOATpYIIIL. 2 2
brnok 2 | O6mas xapakrepuctuka 3aemenToB [V — VI rpynn 4 4
[JIaBHBIX MOATPYII.
brmok 3 | O6mrast xapakrepuctuka anemeHToB VII rpymmsl 2 2
TJ1aBHOW MOJTPYIIIbI.
brok 4 | OO6mrast xapakTepuCTHUKA IEPEXOTHBIX AJIEMEHTOB. 2 2
KonTpoJsbHasi pabora Ne7 2 2
Heopranuveckuii cMHTEe3 60 8 42 10
HTorosslii 3k3aMeH (3a4eT) 4 4
Pe3eps 2 2
Hroro 192 94 68 30
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COJIEPXAHHUE ITPOI'PAMMBbI
8 kiace

BBoaHoe 3ansiTHe (2 yaca)
CBoiicTBa BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTMHEHUH.
OCHOBHBI€ TUITBI PACYETHBIX 3a7a4.

TEMA 1. Ctpoenue BemectBa (20 yacoB)

bnok 1. (4 yaca) CocraB u cTpoeHue aroma. Jlenumocts aroMa. OTKpPbITHE
SBJICHUSI PAJUOAKTHUBHOCTH. OJIEMEHTapHbIE YacTUUbl M HUX XaPAKTEPUCTUKH
(oTHOCHTENBHAS Macca, 3apsia). OCHOBHBIE 3JEMEHTAPHBIE YACTHUILIBI: AJIEKTPOH,
MO3UTPOH, MPOTOH, HEUTPOH, kBaHT. OmbiTel Pe3epdopna mo paccesauro anbha
yactuu. [lnanerapnas moxens atoma. Pacuer cocraBa atoma. M3otomsl. Pacuer
M30TOMHOT'O COCTaBa MPUPOJHBIX AIEMEHTOB.

bnok 2. (6 yacoB) CTpoeHue 3J1eKTPOHHOH 000109KkU. Mojienb aToMa 1o
Bopy. DnektponHbie 00004KH (IO, YPOBHHU). EMKOCTD 3JI€KTPOHHOTO YPOBHS.
3anofHeHue BJIEKTPOHHBIX O0O0JOYEK S-, pPIJIEMEHTOB (C HCIOJIb30BAHUEM
nepuoanyeckor cucrembl). CBoOMCTBa aTOMOB B 3aBUCHUMOCTH OT 3JIEKTPOHHOIO
CTPOCHHUS: TEOpHUsl JOCTPONKU SJIEKTPOHHOW OOOJOYKH A0 OOOJOUKH MHEPTHOIO
ra3a, 3JEKTPOOTPULATEIbHOCTh. METAINIMYECKUE HEMETAUIMYECKUE CBOWCTBA B
3aBUCUMOCTH OT CTPOEHUsS aToMa M DJIIEKTPOOTPULATENBHOCTH. I[IporHos
BAJICHTHBIX CBOMCTB DJJIeMEHTAa. Bpicmias W Hu3mas BaJeHTHOCTh. (CTeneHb
okucaeHus. OmnpeneneHue CTENEHU OKHUCICHHS 3JEMEHTOB B COEIMHEHHUU.
[Tonsitue 006 noHax.

bnok 3. (4 yaca) XumMmnueckas cBsi3b. DJEKTPOHHAS IPUPOJA XUMUYECKON
CBA3U. XapaKTEpPUCTUKM XWMHUYECKOW CBA3U: JJIMHA CBA3M, SHEPIHs pa3pblBa.
Tunsl xumuueckon cBsa3u. KoBanenTHas cBs3b. [10MIpHOCTH KOBaJEHTHOM CBS3HU.
Honnast cBsi3b. MeTayuinueckas CBsi3b. DJIEKTPOHHBIE (OPMYIIBI U 3JIEKTPOHHBIC
ypaBHEHUs1 00pa30BaHUs COCTMHEHUN.

bnok 4. (4 yaca) Crpoenune BemecTBa. Kpucrammmyeckoe u amopdHoe
cocTtosiHue BemlecTBa. Kpucramimueckass pemerka. THIBI KPUCTATIMYECKUX
pElIeTOK: aTOMHAas, MOJEKYJsSIpHas, HWOHHAs, MeTauinyeckas (CTPYKTYpHBIE
YaCTULBl PEIIETKH, XAPAKTEp CBA3M MEXKIAY HHMH, DHEPrus pas3pblBa CBS3H,
POYHOCTH PEIIETKH, (PU3NUECKUE CBOWCTBA BEIIECTB C JAHHBIM THIIOM PEILIETKH).
[Iporuo3 cBOMCTB BEUIECTBA M0 €r0 COCTABY U CTPOEHHUIO.

KonTtpoJabnas padora Nel (2 yaca).

TEMA 2. Xumunueckue npomeccsl (32 yaca)

bnox 1. (10 yacoB) Xumuyeckasi peakums. JHepreTuka XuMHYeCKOM
peakuMu. XUMHUYECKasi peakuus KaK MPOLECC pa3pylIeHUs CTAPbIX XUMHUYECKUX
CBs3el U 00pa3oBaHUS HOBBIX, C 00pa30BaHMEM HOBBIX CTPYKTYPHBIX YaCTHII.
[IpoTexkanne XMMHYECKOM pPEaKkMu Kak Mporecca B3auMOJEHUCTBUS CTPYKTYPHBIX
yactull. Teopusi CTONKHOBEHUH. MOIEKYISPHOCTh PEAKIHUH. XOJ XUMHUYECKOU
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peaknuu. [loHaTre 00 »>IeMEHTapHOW cTaauu (DJIEMEHTAPHOW pEeaKuu) u
MexXaHu3Me  peakuud. Jlumutupyromas — cragus.  llocnemoBaTenbHbIE,
napajulelibHble W LENHblE peakiuuu. VI3MeHeHue BHYTPEHHEH DSHEpruu
CTPYKTYPHBIX YacTHUI] B XOJIe XUMHUYECKON peakluu. DHEPreTU4YecKui Oapbep.
[loHdaTHE O NEPEXOOHOM KOMIUIEKCE. OHEprus akTtuBauuu. l3meHeHue
BHYTPEHHEW HHEPIHM BEIIECTBA IPU peakUuu. BplAeleHUEe WU MOIVIOLICHHUE
PHEPruM B XOJA€ peakuuu (B BUAE TEIUIA, CBETAa, AJIEKTPUUYECKON SHEPIrumu).
OHepreTrueckuii  3PdeKT  peakium. TermoBoit  addexT  peaxium.
TepmoxuMuyeckne ypaBHEHUs. PacyeThl 10 TEPMOXUMUYECKUM YPABHEHUSM.

bnok 2. (10 uyacoB) Ckopoctb xuMHYeCKOl peakmuu. OOpaTumbie
peaknuu. XuMu4eckoe paBHoBecHe. CKOpOCTh FOMOI€HHOW M TE€TEPOTeHHOU
peakuuu. EnvHUIBI W3MEpPEHHs CKOPOCTHM peakUMH. 3aBUCHUMOCTb CKOPOCTH
peakuuu: OT MPUPOJBl PEArupyrolIUX BeECTB (IMOHATHE O XHUMHYECKOU
AKTUBHOCTH BEILIECTBA), OT KOHIEHTPALMH PEAarupyrouluX BEIIEeCTB (IMOHITHE O
3aKOHE JEMCTBHS Macc), OT TemmepaTypsl (monstue o 3akoHe Baut-I'odda), ot
OPUCYTCTBHS  KaTaim3aTopa (IIOHSATUE KaTald3aTopa, OTPHULATENbHBIA U
NOJIOKUTENbHBIA KaTaJIW3aTOp, NPUHIUO JEHCTBUS KaTalu3aTopa H3MEHEHHE
PHEepreTHYecKoro Oapbepa peakuuu). OOpaTuMble peakuu. XUMHUYECKOE
paBHOBecue. OOpatumasi peakuus. XUMHUYECKOE JIMHAMHYECKOE pPaBHOBECHE.
Cwmemenne paBHoBecus. I[lpuniun Jle-lllatenbe. BnusiHue Ha paBHOBecHE
KOHLICHTPAIMU BEILLIECTB, IABJIECHUS, TEMIIEPATYPBI, KaTaIu3aTOopa.

bnoxk 3. (8 4acoB) OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKUNH.
ITpouecc okucneHuss U BOCCTAaHOBJIEHUS. OKHUCIUTENIN U BOCCTAHOBUTENIU. THIIBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. MeTon 3IeKTpOHHOIo OasiaHca.

IMPAKTUYECKASA YACTD

IIpakTnueckas padora Ne 1: Onpenenenue TemnoBoro 3¢dexra peakum.

IIpakTuyeckas padora Ne2: 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
KOHLIEHTpaluu, TEMIIEpATypbl UIIPUCYTCTBUS KaTAJIN3aTOPA.

IIpakTuyeckas padora Ne 3: Xumnueckoe paBHoBecue. CMelIeHUe
paBHOBECHSI.

IIpakTuyeckas padora Ne 4: OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

KonTtpoJabnas padora Ne2 no 0siokam 1,2 2 yaca).

KonTtpoJuabnas padora Ne 3 nmo 6s10ky 3 (2 yaca).

TEMA 3. IucnepcHble cucTembl (8 4acoB)

bnok 1. (4 yaca) IlonsaTue aucnepcHoi cucremsl. /(ucnepcHas daza u
nucnepcuonHast cpena. Kmaccuduxamnuss IucnepcHbIX CHCTEM IO pa3Mepam
YacTHLl AUCTIEpCHON (pa3bl (rpyOOaUCTIEpCHBIE CUCTEMBI, KOJUIOUIHBIE PacTBOPHI,
UCTHUHHBbIE  pacTBophl). Kiaccudukamuss rpyOOJUCHEPCHBIX CHCTEM IO
arperaTHOMy COCTOSIHUIO TUCIEPCHOM (a3bl U AUCIIEPCHOHHOM cpeabl. CBONCTBA
KOJUIOMIHBIX PAaCTBOPOB: CBETONpoNyckanue (koHyc Tunpans), Koarymsius.
[ToHATHE O 30JIX U TEIISIX.

bnok 2. (2 yaca) Uctunnble pacTBopbl. [loBTOpeHNEe Matepuana 7 kiacca.
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INPAKTHYECKASA YACTDH

IIpakTuueckass padora Ne 5: IlosyueHwe KOJUIOMAHBIX PACTBOPOB.
XHWMUYECKHUE PEAKINH B KOJUIOUIHBIX PACTBOPAX.

KounrpoabHasi padota Ne4 (2 yaca).

TEMA 4. Teopus 3j1eKTpouTHYECKON qucconmuanuu (42 yaca)

bnok 1. (6 4acoB) Teopusi 3IeKTPOJUTHYECKOH TMCCOIMALIMH.
XuMHUYeCKHEe Ppeakuuu B PacTBOpPax 3JIeKTPoauToB. CBOWCTBA HOHOB.
[Tonsitue 00 BMEeKTpoAUTaX U HEIIEKTpoJuTax. OCHOBHBIE MOJIOKEHUS TEOPUU
AIEKTPOIUTUUECKON ICCOLHALNI CaHrte Appenuyca. MexaHuszm
ANEKTPOJUTUYECKON nucconrannu. CTENneHb 3JIEKTPOIUTUYECKOW AUCCOLMALINAM.
Knaccudukanus 371€KTPOJUTOB MO CTENEHU 3JIEKTPOJUTHUYECKON IHCCOLMALIUU.
DNEKTPOJIMTUYECKAS] JUCCOLMALMS OCHOBAHHUW, KHUCIOT U COJed. XHUMHUYECKUE
pEeaKIuu B pacTBOPAX 3JIEKTPOJUTOB. Peakiuu Mex a1y noHaMu (peakiiuu HOHHOTO
obmena). MoHHbIE ypaBHEHHS peakiuu (IMOJTHOE W COKpAIICHHOE). Y CIOBUS
MPOTEKaHUS  pEaKIuid  MOHHOrO  OOMeHa 110  KOHIa:  oOpa3oBaHUE
MAJIOJIUCCOLIMUPYIOIIETO  BEIIECTBA, BBIMAJACHUE OCAJKa, BBIICICHUE Trasa.
CBoiicTBa HMOHOB: LBET pacTBOpa (pa3inyue LBETa B T'MAPATUPOBAHHOM U
HErUIPaTUPOBAHHOM COCTOSTHUM ), XUMHUUYECKHE CBOMCTBA.

bnok 2. (8 yacoB) XumMn4yeckue CBOMCTBA KUCJIOT ¢ TOYKH 3penust TI/I.
Juccounanuss KUCIOT, CTENEHb [IHUCCOUMAIMU 10 CTYNEHSM JUCCOLMALINH,
rupoaHronbl. KatnoHn Bojopoaa (IPOTOH), MOHSTHE O KATHUOHE THAPOKCOHUS.
OOyCNOBJIEHHOCTh OOIIMX XMMHUYECKHX CBOWCTB KHCJIOT, CBOWCTBAMHU KaTHOHA
BoJopona (CBOMCTBA: peakuus C MeTallaMH, OCHOBHBIMH  OKCHJIAMH,
OCHOBaHUSIMHU, COJIAIMH, TPOIECC OOpa30BaHUSI KHUCIBIX COJIEW MpU HU30BITKE
KHCJIOrO KOMIIOHEHTa). KauecTBeHHass peaknus Ha KaTHOHBI BOJIOPOJia
(MHIMKATOPHI HA KHUCIYyI0 cpeny). XUMHUYECKHE CBOMCTBA, OOYCIOBJICHHBIC
AHUOHOM  KHCJIOTHOTO OCTaTKa: O0Opa3oBaHME OCAJAKOB, OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE  CBOWCTBA HAa  NPHUMEPE  pEeakuMu  a30THOU W
KOHUECHTPUPOBAHHOW CEPHOM KHUCJIOT C METAUIAMU U CJIOKHBIMU BELIECTBAMHU
(IpOYKTHI B3aMMOJICHCTBHS B 3aBUCUMOCTH OT aKTUBHOCTH MeTaJlia (JJ1s1 CEpHOU
Y a30THOM), U KOHIIEHTpAIMu (I a30THOM ).

bnok 3. (4 yaca) XuMHuUYeCKHe CBOMCTBA OCHOBAHUI C TOYKHU 3PEHUA
TIOA. Juccommanus OCHOBaHWH, THUAPOKCOKATHOHBI.  OOYCIOBICHHOCTH
XUMUYECKUX CBOMCTB OCHOBaHUM, CBONCTBAMU THAPOKCHIAHMOHA (CBOMCTBA:
peaKkiys C KUCJTOTHBIMU OKCHUJIAMHU, KUCIOTaMH, COJISIMUA, 00pa30BaHNE OCHOBHBIX
couieit). KauecTBeHHas peakiys Ha TUIPOKCUA-UOHBI (MHIUKATOPHI HA IIETOYHYIO
cpeny). Binusitnue MHAMBUAYabHBIX CBOMCTB KATUOHA HA CBOMCTBA OCHOBAHUSI.

bnok 4. (4 yaca) Xumn4yeckue cBOMCTBA aM(OTEPHBIX T'MJAPOKCHIOB C
Toukn 3penuss TII. Ilonsatue o0 amdorepHOCTH KaK JIBOMCTBEHHOCTH
MPOSIBJICHUSI CBOMCTB. ['eHeTHMUEeCKU psii aM(POTEpHBIX BEIIECTB. XHUMHYECKUE
CBOMCTBa aM(OTEPHBIX OKCHJIOB: PEAKIIMSI C KUCIOTAMHU M KUCIOTHBIMU OKCHJIAMH,
peakiusi C OCHOBHBIMU OKCHUJAMU W OCHOBaHHUSIMU (B pacIulaBe M PacTBOpE C
00pa3oBaHUEM THIPOKCOKOMIUIEKCOB). Jucconuanus aMmpoTepHbIX THAPOKCHUIOB.

27



dusznueckne cBoWcTBa aM(OTEPHBIX THUIAPOKCUIOB. XHMHUYECKHE CBOMCTBA
aM(pOTEPHBIX THAPOKCUIOB: pPEAKIMS C KUCIOTAaMH M KHCIOTHBIMH OKCHAMH,
peakiusi ¢ OCHOBAHHMAMH W OCHOBHBIMH OKcHAaMH (MpU CIUIABJICHUM W B
pacTBope).

bnok 5. (8 yacoB) Xumnueckue cBOMCTBa coJieil ¢ TOukM 3penus TI/L.
JHuccommarnus coneir. OO0yCIOBICHHOCTh CBOMCTB COJIEH CBOWMCTBAMHM KaTHOHA W
aHUOHA: PeakUuus C METaJIaMH, KUCJIOTaMH, OCHOBAaHUSIMU M JIPYTHUMH COJISIMH.
['uaponus conelt (Mo KATUOHY, AHUOHY, KATUOHY U AHHOHY).

Kucneie comu. Homenknatypa. OOpazoBanmue. PactBopuMoOcTh B BOJE.
Juccommanuss kucabix coser. [IposiBIeHHE KUCIOTHBIX CBOMCTB 3a CYET
rUApOAaHUOHA. TepMHuuecKass HEyCTOWYNBOCTb.

OcHoBable comu. Homenknarypa. PacTtBopumocTs B Boze. Juccoumanus
OCHOBHBIX cousieil. [IposiBieHHE OCHOBHBIX CBOWCTB 3a CYET THAPOKCOKATHOHA.
Tepmuueckass HEYCTOUYUBOCT.

bnok 6. (10 yacoB) KommiekcHble coequHeHus. [[oHaTHE O KOMIIEKCHBIX
coenuHenusix. KoopauHainmonHas Teopust BepHepa (KOMIUIEKCHBIM — HMOH,
HEHTPaJIbHBIA WOH, JIMTAH]Ibl, HOHBI BHEITHEN c(epbl, KOOPAUHATMOHHOE YHUCIIO).
Jucconmanusi KOMIUIEKCHBIX —coequHeHuil. (OOpazoBaHue U pa3pylIeHHE
KoMmIuiekcoB. Kmaccudukamnuss KOMIUIEKCOB (C  KOMIUIEKCHBIM — KaTHOHOM,
KOMILJIEKCHBIM AHUOHOM, «HEAJIEKTPOIUTHI» ).

IHPAKTHYECKASA YACTb

IIpakTnyeckas padora Ne 6: Peakiiuu HOHHOTO OOMEHA.

IIpakTuyeckas padora Ne 7: XuMHUeCcKHe CBOMCTBA KUCIIOT C TOYKH
3penus TO/I.

IIpakTnueckas padora Ne 8: Xumuyeckue CBOMCTBA OCHOBAHUH U
aM(pOTEPHBIX TUIPOKCUAOB CTOUKH 3peHust TO/I.

IIpakTuyeckas padora Ne 9: XuMuueckue cBOWCTBA COJNEH C TOUKU 3pEHUS
TOM.

IIpakTuyeckas padora Ne 10: KommuiekcHble coeguHEHUS (MOIy4YEHUE,
pa3pylIeHUE U CBOWCTBA).

IIpakTuyeckas padora Ne 11: KauecTBeHHBII aHAJIN3 AHUOHOB U
KaTHOHOB.

KounrpoabHasi padora NeS (2 yaca).

TEMA 5. Knaccupukanusi XuMUYeCKHX 3J1eMeHTOB. [lepuoanuecknii 3aKoH
. . MennesieeBa (10 yacoB)

bnok 1. (4 yaca) Knaccupukanusi XuMHYeCKHUX 3j1eMeHTOB. CBolcTBa
COCIMHEHNI METAJUIOB U HeMeTauioB. [lepuonnueckuii 3axkon 1. 1. MenaeneeBa
KaK €CTeCTBEHHBIM crmoco0 knaccudukarmu. Ilepuogmdeckass cucTemMa Kak
TabnuyHast ~ ¢GopMa  BBIp@XEHUS  MepuoanyYeckoro  3akoHa. CTpykrypa
MEePUOANYECKON CUCTEMBbI: MepuoAbl (KOPOTKHUE, JIMHHBIE U CBEPXJJIMHHBIE),
TpynIsl (TJaBHBIE © TTOOOYHBIE), CBSA3h CTPYKTYPHI C JIEKTPOHHBIM CTPOCHHUEM.

bnok 2. (4 yaca) IIporHo3 cBOWCTB 3JIeMEHTOB U MX COCAMHEHHH TPH
MOMOIIM TEPHOAMYECKOr0 3aKOHA M TEePUOAUYECKON cucTeMbl (noHsamue
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NpO2HO3A Nymem CpPABHEHUsl C U3BECMHbIMU OAHHLIMU, OKCMPANOIAYUs U
unmepnonayus). OnucaHue XUMHYECKOTrO dJEMEHTa U €ro COEJUHEHUHM:
MOJIOKEHUE AJIeMEeHTa B NEPUOINYECKON CUCTEME, CpaBHEHHUE
AIEKTPOOTPUILIATEIILBHOCTH M METAUIMYECKUX HEMETaUIMYEeCKUX CBOWCTB C
cocelsIMU 10 TNEPUOY U MOArpymnme. BaleHTHbIe BO3MOXHOCTU (BaJ€HTHOCTb,
CTENEHU OKHUCJIEHMS); COCTaB, (GU3MUYECKUE M XUMUUYECKHE (KHCIOTHO-OCHOBHBIE,
OKHCJIUTEIbHOBOCCTAHOBUTEILHBIE) CBOMCTBA MPOCTOTO BEIIECTBA, BOJOPOJAHOIO
COEJMHEHHUSI, BBICIIEr0 OKCHJA, BbICIIETO THApokcuaa. OmnucaHue MNOArPYMIbI
AJIEMEHTOB U UX COCIMHECHHI: AJIEMEHTHI TIOATPYIIEI, CTPOCHHE aTOMOB, 00IIIEe B
ANEKTPOHHOM  CTPOCHUHM, BAJEHTHbIE BO3MOXHOCTM U  CpaBHUTEJIbHAA
XapaKTePUCTUKA AIIEKTPOOTPULIATEIIBHOCTH U METAJUIMYECKUX HEMETAITUYECKUX
CBOWMCTB; CpaBHUTEIbHAS XapaKTEPUCTUKA (PU3NUECKMX U XUMHUYECKHX CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJHBIX COETMHEHU, BBICIIIMX OKCUIOB U THAPOKCHUIOB.
KonTtpoJuabnas pabora Ne 6 (2 yaca).

TEMA 6. Xumus 3j1emeHTOB (12 yacoB)

bnox 1. (2 4vaca) O0mas xapaxkrepuctuka 3jementoB I III rpynm
raaBHbIX noarpynm. OOmias xapakrepuctuka snemenToB | III rpynn rmaBHbIX
NoArpymni (CoriaacHO IUIaHY ONMCAaHWsS MOATrPYHIbl 3J€MEHTOB, B [ rpymme
JOTNOJHUTENBHO PAaCCMaTPUBAIOTCS NEPOKCUABI U HAIMEPOKCUIBI, UX KHCIOTHO-
OCHOBHBIE M OKMCJIMTEIIbHO-BOCCTAaHOBUTEINbHBIE cBoucTBa. III rpynmma — B
OCHOBHOM Ha MpUMEPEe aTOMHUHHUS).

bnok 2. (4 yaca) Odmas xapakrepuctuka 3i1emeHToB IV VI rpynn
riaaBHblid moarpynmn. OOmas xapakrtepuctuka snemenToB IV VI rpynm riaBHbIN
noArpymnm (CoriacHO IUIaHy OINMCAaHUS MOATPYIIbI 3JeMeHTOB). CoeauHeHus
yriepojia: MpocThie BEUIECTBA U WX (PU3MUYECKHUe CBOMCTBA, XUMUUYECKHE CBOMCTBA
yriaepoaa; BOAOPOJHBIE COCAUMHEHHS YTriepoaa, BO3MOXKHOCTH OOpa30BBIBATH
LEMOYKH, PAJ HOPMAJIbHBIX MPEAEIbHBIX YIJI€BOAOPOIOB, HU30MEPHS, IMOHATHE
HENpeIeNbHbIX, (U3NYECKNE U XUMUUYECKHUE CBOMCTBA HAa MPUMEPE METAHA; OKCHUJL
yraepoaa (II) u (IV), pusnyeckue m XuMHU4YECKHUE CBOWMCTBA; YroOJbHAsI KUCIOTA U
ee comu. CoenuHEHHS KPEMHHs: IPOCTOE BEHIECTBO W €ro (us3nueckue u
XUMHYECKHE CBOMCTBA; BOJOPOJHOE COEAMHEHHE, (U3NYECKUE M XUMHUYECKHE
cBoiictBa; okcun kpemuus (IV), ¢usnueckne u XUMUYECKHE CBOWCTBA;
KpEMHUEBAs KUCJIOTA U €€ cosid. CoOeIMHEHU 0JI0BA U CBMHLA: IIPOCTHIE BEIIECTBA
U UX (Qu3nyeckue M XMMHUYECKHME CBOMCTBA; BOJOPOAHBIE COCIUHEHHUS; OKCHUIbI
0JIOBa U CBHUHIIA, (U3HYECKME U XUMHUYECKHME (KHUCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOWCTBA) CBOWCTBA; THUIPOKCHJ 0JIOBAa U
CBHHIIA, busnueckue U XUMHUYECKHUE (KMCTIOTHO-OCHOBHbIE "
OKHCJIUTEIbHOBOCCTAHOBUTENIbHBIE CBOICTBA) cBoiicTBa. (CoeauHeHus asora:
IPOCTOE BEIIECTBO U €ro (pu3Myueckre M XUMHYECKHE CBOMCTBA; BOAOPOIHOE
coennHeHME, (HU3MYECKUe M XUMHUYecKne cBoicTBa; okcuabl azora (I), (II), (IV),
(V) odwusmueckue u XuMHUYECKHE (KACIOTHO-OCHOBHBIE W OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE) CBOMCTBA; a30THAs KHUCJIOTAa W €€ CONHU; TMOHATHE 00
azotuctoil kucnore. Coenunenus pocdopa: mpocThie BelmecTBa U uxX GU3NIECKre
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CBOMCTBA, XMMHUYECKHE CBOHMCTBa (ocdopa; BomopogHoe coenuHenue ¢docdopa,
dbuznyeckre U xumMudeckue cBoictra; okcun dochopa (1) u (V), puznueckue u
XUMHUYECKUE CBOMCTBA; opTodochopHass KUCIOTAa U €€ COJH; MOHITHE O APYTHUX
dbochopubix kuciaorax. CoeAMHEHUsT CEepbl: MPOCTHIE BEIIECTBA U UX (PU3UUYECKUE
CBOMCTBa, XHWMHUYECKHE CBOWCTBA CEpbl; BOJOPOJHOE COEAMHEHHE CEpBbI,
dbuznyeckne u xumudeckue cBorctra; okcupa cepol (IV) u (VI), dusuueckue u
XUMHUYECKUE CBOWMCTBA; CEPHUCTAsI KUCJIOTA U €€ COJIU; CEpHAsi KUCIIOTa U €€ COJIU;
MOHSATUE O JPYTUX CEPOCOJAEpKAIIMX KUCIOTaX (IMCEpPHOW, THUOCEPHOM,
NEPOKCOITUCEPHOM).

bnok 3. (2 yaca) O0masi xapakrepucTuka 3jeMeHTOB VII rpymnmsi
rjaaBHoil moarpynmnsl. O0mas xapakrepuctuka 3eMeHToB VII rpymnmsl riaBHOM
NOATPYMIbI (COTJACHO TUIAHY OMUCAHUs MOATPYHIbl 3JieMeHTOB). CoenuHeHus
XJIOpa: TMPOCTOE BEIIECTBO M €ro (QU3WYeCKUe W XUMHUYECKHUE CBOMCTBA;
BOJOPOJHOE COEAMHEHHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA; OKCHJbBI XJIOpa
(D, I), (V), (VII) u ux cBoiictBa (Ha ypOBHE MOHATHA); KUCIOTHI XJIOpa,
CpPaBHEHHUE KHUCIIOTHO-OCHOBHBIX U OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX CBOICTB;
XJIOPHOBATAasi KUCJIOTA U €€ COJIH.

bnox 4. (2 4aca) O0mas XapaKTepUCTHKA NePEeXOAHBIX 3JIeMEHTOB.
CoenuvHeHUsT MeIu: MNPOCTOE BEHIECTBO U €ro (U3MYECKue M XUMUYECKUE
cBorictBa; coenunenuss menu (1), (II), (III) (Ha ypoBHE MOHSATHSA) UX KUCIOTHO-
OCHOBHBIE€,  OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHBIE W  KOMIUIEKCOOOpa3yrolue
cBoiictBa. CoenuHeHHs cepedpa: NPOCTOE BEIIECTBO M €ro (U3MYECKue Hu
XuMU4ueckue cBorcTBa; coeaunenus cepedpa (1), (II) u (III) (Ha ypoBHE OHATHS)
ux KHUCIIOTHO-OCHOBHBIE, OKHUCJIUTEJIbHO-BOCCTAHOBUTEIbHbBIE u
KOMILJIEKcooOpasyroiue cBoiicTBa. CoelMHEeHUs 30J10Ta: MPOCTOE BEIIECTBO U €r0
dbuznyeckre U XuMHUEeCcKue cBoicTBa; coeaunenus 3oio0Ta (I) u (II1) (Ha ypoBHe
noHsaTus1). CoeauHEHUss Xpoma: IMPOCTOE BELIECTBO U €ro (U3MYEecCKue u
XUMHUYecKue cBoiicTBa; coequnenust xpoma (I1), (III), (VI) ux KucI0THOOCHOBHEIE,
OKHCJIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. COEAMHEHUS MapraHia: MpoCTOe
BEIIECTBO U ero (U3MUECKNe U XUMUYECKHE CBOMCTBA; coenuuenus mapranna (II),
(IV), (VI), (VII), ux KUCIOTHOOCHOBHBIE, OKHUCIUTEIHHO-BOCCTAHOBUTEIIbHbBIC
cBoiictBa. CoeauHEHMs >Keye3a: MPOCTOE BEIIECTBO W €ro (PU3MYECKUEe U
XUMHUYECcKue cBoiicTBa; coenunenus xkenesa (11), (1) u (VI) (na ypoBHE noHATHS),
UX KUCIIOTHO-OCHOBHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA.

KonTtpoJabnas padora Ne7 (2 yaca).

HTorosbliii 3x3aMeH (3auer) (4 yaca).
Pe3epB (2 uaca)
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9 KJIACC [256 yacoB, 8 yacoB B He/e10]

YYEBHO-TEMATUYECKWI IIJIAH 9 KJIACC

Ne HaumenoBanue TeM U 6J10KOB Obmee kon-80 | B . B K/p
y4eOHBIX YacoB | Teop. MIPAKT.

BBenenne. Texnrka 06e30macHOCTH IpU paboOTe B XUMUUECKOU J1abopaTopu. 2 2

Tema 1 | CTpoeHue BelecTBa 24 22 2

biok 1 | CocraB atoMa 11 aTOMHOTO siJipa. 4 4

biiok 2 | CtpoeHue 351eKTpOHHON 000JIOUKH 6 6

biok 3 | Xumnueckas cBsi3b 6 6

bnok 4 | Crpoenue BeniecTBa 6 6
Konmponvnas paboma Nel 2 2

Tema 2 | XumMu4ecKkue npoueccol 36 24 10 2

bnok 1 | Xumudeckas peakuusi. JHEPreTHKA XUMUYECKOW PEaKIIMKI 6 4 2

biok 2 | CkopocTh XUMHUUECKON peaki. XUMUYECKOE PABHOBECHUE 12 8 4

bnok 3 | Xumusi pacTBOpUMBIX BEHIECTB 8 6 2

biok 4 | OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 8 6 2
Konmponvnasa paboma Ne2 2 2

Tema 3 | Xumus HeMeTaJI0B 42 30 10 2

biok 1 | DnemenThI-HEMeTasubl. Boopon 8 6 2

biiok 2 | I'anorensl 8 6 2

bnok 3 | Iloarpynna kuciaopoaa 8 6 2

bnok 4 | [loarpynma a3ora 8 6 2

biok 5 | Iloarpynna yriepona 8 6 2
Konumponwvnas paboma Ne3 2 2

Tema 4 | O0mme cBOMCTBA MEeTAJVIOB 26 18 6 2

binok 1 | ITonoxxenue metayioB B [lepuonnueckoii cucreMe. CTpo€HHE aTOMOB METAJLIIOB 4 4

bnok 2 | Illenounble 1 MIEI0YHO3EMENbHBIC METAJIIbI 8 6 2

bnok 3 | DnemenTsl d-mogypoBHS. ATIOMHUHHNA U JKEJIE30 12 8 4
Konmponwvnas paboma Nod 2 2
Heoprannveckuii cHHTE3 60 2 50 8
Hrorosass KOHTpobHasA padoTa 2 2
Hroro 192 98 76 18
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COIEPKAHHUE ITPOI'PAMMBbI
9 kjaacce

BBenenue. (24)

TexHuka 6€30MacHOCTH B XUMHUECKOH JabopaTopun. [IpocTeie u crnoxxHbIe
BeliecTBa. Boruncnenus no xumuyeckuM ¢opmynaM. MaccoBast 10711 3JEMEHTA B
COCIMHEHUH. YCTAaHOBJICHHE XUMHUYECKOW (HOPMYyNbl IO MAacCOBBIM JIOJISAM
DJIEMEHTOB.

Pemenne TpeHMpoBoYHBIX 3a1a4 o TemaMm OI'J: (3aganue OI'D 16, 18)

TEMA 1. Ctpoenue Beniectna (24 4)

bnok 1. (4 yaca) CocrtaB aToMa U aTOMHOrO siApa. JlenuMocTh aToMma.
OTKpbITHE SIBJIEHUA PATAUOAKTUBHOCTU. OJEMEHTAPHBIE 4YacTULIBl U  HX
XapaKTEepUCTUKU (OTHOCHUTENIbHAsE Macca, 3apsa). OCHOBHBIE 3JeMEHTapHbIE
YaCTHIIBL: JIEKTPOH, MO3UTPOH, MPOTOH, HEUTPOH, KBaHT. OnbIThl Pezepdopaa no
paccesHuio anb(a - yactuu. [lnanerapuas mogenb aroma. Pacuer coctaBa aroma.
M3oronsl. Pacuer n30TOMHOro coctaBa MPUPOJHBIX HIEMEHTOB.

bnaok 2. (6 yacoB) CtpoeHme 3JIEKTPOHHOH 000J0YKH. DJIEKTPOHHBIE
000y0uku (ciou, ypoBHU). EMKOCTH 3IEKTpPOHHOrO YpOBHS. 3arojHEHHE
AIIEKTPOHHBIX O00O0JIOYEK S-, p-3JEMEHTOB (C HCIOJIb30BAHUEM IEPUOIUYECKOM
cuctembl) (mpu ycnoknenuu d- ypoHu). CBOWCTBa aTOMOB B 3aBHCHMOCTH OT
IIEKTPOHHOI'O CTPOEHHUSA: TEOPUS JOCTPOMKM 3JIEKTPOHHOM O0O0JIOUKM A0
000JI0YKM HMHEPTHOTO Tras3a, J3JIEKTPOOTPULIATETLHOCTh. MeTaminyeckue -
HEMETAJUIMYECKUE CBOWCTBA B  3aBUCHUMOCTHM OT CTPOEHHsS aroMa W
ANEKTPOOTPULIATENBHOCTH. [IpOTrHO3 BaJEHTHBIX CBOMCTB 3JIEMEHTa. Bbicuias u
HU3Ias BaJIeHTHOCTb. (CreneHb okucieHuss. OnpenesieHne CTENEHH OKUCIIEHUS
AJIEMEHTOB B coeuHeHuu. [loHstue 00 nonHax.

Pemienne TpeHMpPOBOYHBIX 3a4a4y nmo temMam OI'J: (3zamanume OI'D 1-6)
ATOMBI M MOJIEKYJbl. XUMHUYECKUN 3yieMeHT. [IpocThie M CIOKHBIE BEIIECTBA.
Crpoenne aroma. CTpoeHHE 3JIEKTPOHHBIX 000J04eKk aTomoB. llepmommyeckuii
3aKkoH U [lepuoanueckas cucTeMa JIEMEHTOB.

bnoxk 3. (6 4acoB) Xumuueckasi CBfI3b. OJIEKTPOHHAs MpUPOAA
XUMHAUYECKOMN CBS3U. XAPAKTEPUCTUKU XMMHMYECKOM CBSA3HU: JUIMHA CBSI3H, DHEPIUS
paspeiBa. Tunbl xumuueckor cBs3u. KosanmeHtHas cBsaA3b. [lossipHOCTH
KOBaJICHTHOU CBsi3u. MlOHHAs CBA3b (CTENEHb OKUCIEHUS). MeTaiinueckas CBs3b.
DneKTpOHHBIE (POPMYIIBI U SJIEKTPOHHBIE YpaBHEHUSI 00pa30BaHMs COCTUHEHUM.

bnok 4. (6 yacoB) Ctpoenue BemecTBa. Kpucrammuueckoe u amopdHoe
cocTosiHMe BemlecTBa. Kpucrammyeckas pemerka. TUObl KpUCTAUIMYECKUX
pElIeTOK: aTOMHasi, MOJEKYJsSpHas, HWOHHas, MeTauinyeckas (CTpYKTypHbIE
YaCTULBl PELIETKH, XAPAKTEp CBA3M MEXKIAY HHUMH, DHEPrus pa3pblBa CBS3H,
IPOYHOCTh PEMIETKH, (PU3UUYECKHE CBOMCTBA BEILIECTB C JaHHBIM THUIIOM PEIIETKH).
[TporHo3 cBOMCTB BELIECTBA 10 €r0 COCTABY U CTPOCHHUIO.

Pemienne TpeHMpoBOYHBIX 3aga4 mo temam OI'D: (3aganue OI'D 1-6).
BajleHTHOCTB M CTENEHb OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB. CTpOEHUE MOJIEKYII.
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Xumuyeckas CBsI3b. DJIIEMEHTHI, MPOCTHIE U CIO0KHbIE BEIIECTBA
KonTtposbnas pabora Nel (2 yaca).

TEMA 2. Xumnueckue npoueccoi (36 1)

bnok 1. (6 yacoB) XumMuuyeckasi peakuusi. JHepPreTuKka XUMHYeCKOM
peakuMu. XUMHUYECKAsl peakiusl KaK MPOLECC pa3pylIE€HUsl CTAPbIX XUMUYECKUX
cBs3ed M 00pa3oBaHUS HOBBIX, C OOpPa30BAaHMEM HOBBIX CTPYKTYpPHBIX YACTHIL.
[IpoTekanne XMMHUYECKON PEaKIMU KaK IIPOLECCa B3aMMOAECUCTBUSA CTPYKTYPHBIX
yactull. Teopusi CTONKHOBEHMH. OHEprusi axkTuUBalMu. Breinenenve win
NOTJIOIIEHUE SHEPIMM B XOJ€ peakuuu (B BUIE TeIUla, CBETA, AIEKTPUYECKOU
sHeprun). TemnoBoi ap ekt peakuu. TepMOXUMUUECKHE YPaBHEHUS.

3agauu: 3agaud Ha TEIUIOBOM O(QexT peakuuu, MO YypaBHEHUSIM
XUMHUYECKHX PEAKINI HAXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM U MacCy pearcHTOB
WJIU TIPOJIYKTOB PEAKLIUH

bnok 2. (12 yacoB) CkopocTb XMMHYECKONl peakuuu. XUMHYECKOE
paBHoBecHe. CKOpPOCTh TOMOIE€HHOW M TE€TEpOreHHON peakuuu. PakTopsl,
BIIUSIIOIIME HA CKOPOCTh peakiuu. OOpaTuMble peakiii. XMMUYECKOe paBHOBECHE.
Oo6patumas peakiusa. Cmenienue paBHoBecus. [Ipuninun Jle-lllaTtense. Bnusiaue
Ha PAaBHOBECHUE KOHILICHTPAIIMHU BEILIECTB, JABIECHUS, TEMIEPATYPhI, KATAIU3aTOPA.

bnok 3. (8 yacoB) XumMusi paCTBOPUMBIX BeIECTB. DJIEKTPOJIUTHYECKAS
auccouuanusi (cuiapHble W cnadble  diekTponuThbl). [loBTOpeHue: OKCHIBI,
OCHOBaHUs, KUCIOTHI, conu. ['mapomus coneit. Peaknum wmoHHOro oOMeHa u
YCIJIOBHSI UX TPOTEKAHUSI.

Pemienne TpeHMpoBOYHBIX 3aga4y mo temam OI'D: (Baganue OI'D 7,
13,14, 21)

bnoxk 4. (8 uyacoB) OKHMCANTEIBLHO-BOCCTAHOBUTE/IbHbIE PeAKIMH.
[Iponecc okucnaeHuss U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENU. THUIBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTo 1 AJIeKTPOHHOT O OanaHca.

Pemenne TpeHUpPOBOYHBIX 3a1a4 mo Temam OI'D: (3aganue OI'D 15,20)
CocraBiieHUE YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKINN

IHPAKTUYECKAS YACTb:

IIpakTnueckasi padora Ne 1: Onpenenenue TerioBoro g dexra peakiuu.

IIpakTuyeckass padora Ne2: 3aBUCMMOCTh CKOPOCTH PEAKLIMU OT
KOHLIEHTpaLWK, TEMIIEPATypbl U IPUCYTCTBUS KaTaIU3aTOpPA.

IIpakTnyeckas padora Ne 3: Xwumuueckoe paBHoBecue. CmelieHue
pPaBHOBECHSL.

IIpakTuyeckas padora Ne 4: ['unponns coneit

IIpakTuyeckass padora Ne S: OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu (IepoKcuia BOJI0OPO/ia, CEPHOM U a30THOM KUCIIOTHI).

KonTtposbnas pabora Ne2 (2 yaca).

TEMA 3. Xumus HeMeTaJ/J10B (42 1)

bnok 1. (8 4yacoB) DieMeHTbI-HeMeTa/LIbl. Bomopoa. OcoGeHHocTu
AJIEKTPOHHOTO CTpOeHMs, oOmme cBoicTBa. Bomopoax u ero BaxHeWue
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coenuHeHus. Bogopoa, ero oOmas XapakTepuCTHKA, HAXOXKICHHE B MPUPOJE U
nonyuyenue. CBOWCTBA U TPUMEHEHHUE BOA0poaa. MosIpHBIM 00BEM ra30B. 3aKOH
ABorazipo. OTHOCUTENBHASA IUNIOTHOCTh T'a30B.

BbelunciieHnss Mo ypaBHEHHMSIM XMMHUYECKHX PEAaKIUN C HMCIOJIb30BAHUEM
bu3nUecKoil BEMUYMHBI «MOJISIPHBIA 00BEM razay. OObEMHBIE OTHOUIECHUS Ta30B B
peaxkuuax

Boaa. Xumnueckue cBoricTBa BOAbL. pacTBOphL. KoHIIEHTpanusl.

Pemenne TpeHUpPOBOYHBIX 3aga4y mo temMam OI'D: (3amanne OI'D 22)
IPOBOJUTH PacU€Thl MaCCOBOM JIOJIM BEIECTBA B PACTBOPE, BBIUUCIUTE MACCOBYIO
JIOJIIO BEILIECTB B IOJYYEHHOM PACTBOPE NPH UX B3aUMOJICHCTBHH.

braok 2. (8 4yacoB) I'ajorenbl — »3yieMeHTHl raBHOM noArpynnsl VII
rpynmbl. OO0mas XxapakTepucTUKa MOATPYNIbl. BO3MOXHBIE CTEMIEHW OKUCIICHHUS.
Ocobennoctu ¢GTopa. XJIOp — pPACHPOCTPAHEHHOCTh B MPHUPOJIE, TOTYyUCHHE,
bu3nyeckue M XUMUYECKHE CBOMCTBA, NpUMeHeHue. XiopoBoaopod. ComsiHas
KHCJIOTa U ee coiu. KauecTBeHHas peakuusi Ha XJopua-uoH. OnpeneneHue uona
KpaxMasioM. [IOpsIOK BBITECHEHHsS OJHOTO TaJOr€Ha JPYyrUM U3 PACTBOPOB
raJIOT€HUOB.

3apnaun. Briuucienne maccol (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTa
peaKIMu, eClId OJTHO U3 Pearupyroninx BelecTB 1aHO B U30bITKE, TPUMECH.

bnok 3. (8 yacos) Iloarpynna kucsopoaa. Kucioposa. O30H. AmnoTponusi.
Cepa — HaxOXIEHHUE B MPUPOJAE, AUIOTPOmHSs, (U3HUECKHE W XUMUYECKUC
cBorictBa. CepoBomopona. Cymbduast. Cepuuctsiii raz. Okcua cepsl (VI) (cepHbrii
aHTUApHUI) U cepHasi KuciaoTa. OKUCIUTENbHbIE CBOMCTBA KOHUEHTPUPOBAHHOMU
cepHoil kucioTel. llomyueHme ¥ mNpuUMEHEHHE CEepHOW  KHUCIOTHl  (0e3
TEXHOJOTMYeCKol cxeMbl). KauecTBeHHas peakiius Ha CyIb(paT-HOH.

3agauu: Beruncienue macchl Wik 00bEMa MPOIYKTa PEaKIMK 10 U3BECTHOM
Macce Wik 00bEMY UCXOIHOTO BEIIECTBA, COIEPHKAIIEr0 MPUMECH

bnok 4. (8 yacon) Iloarpynma azora. A30T — HaXOXJEHUE B MPUPOJIE,
BAJICHTHBIE BO3MOYKHOCTH aToOMa a30Ta. A30T Kak NpOoCToe BEMEeCTBO. Pu3nueckue
U XMMHUYECKHE CBOMCTBa, TMoJyuyeHue, npumeHeHue. I[IpoGiema cBs3bIBaHUA
atMocepHoro azota. IlpeacrtaBieHne 0 MHUHEpaJbHBIX yAOOpPEHHUSIX. AMMMHAK.
CrpoeHue MOJEKYJbl, (pU3MUECKME U XUMUYECKHE CBOMCTBa, mojyueHue (0e3
TEXHOJIOTUYECKOU cxeMbl) U puMeHenue. Conu ammonusi. KauecTBeHHas peakius
Ha WoH amMmoHMs. Okcuzabl a3ota. A3oTHas kucioTa. [lomyuenue, ¢puznyeckue u
XMMHUYECKUE CBOWCTBA, peakuus ¢ MeTtamuiamu. [[puMeHeHne a30THOM KHCIIOTHI.
Hurparsr. Kpyrosopor azora.

®ocdop. bensiit pochop. Ilomyuenne m npumenenue kpacHoro gocdopa.
Oxcup dochopa (V) (bochopusriii anruapun) u pochopHas kucnora.

broxk 5. (8 wuacoB) Iloarpymma yriaepoma. Anma3z u rpapur —
aIIOTpornHble Moaudukanuu yriaepoja. Ancop6uus. Kucinopoansie coequHeHus
yraepojia. YrapHslii ra3 — CBOMCTBA U (PU3HOJOTUYECKOE JIEUCTBHE HA OPTraHU3M.
Yraekucnsli ra3, yrojpHas Kuciota M ee coiu. Kpyrosopor yriepona.
[TapHukoBbIN 3G (HEKT U ero mocaeACTBUS.

Kpemnuii u ero coequnenus. Kpemunii. Oxcun kpemuaus (IV), kpemHueBas
kucioTa u cunukarel. Ctexno. Kepamuka. [lement u 0eron. Ctekino — mpumep
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amop¢HOro MaTrepuana.

3agaun. CpaBHEHHE CBOWCTB BOJOPOJAHBIX COCIUHEHUW HeMETAoB [V—
VII rpymi.

Pemienne TpeHHMpoBOYHBIX 3a7a4 nmo temam OI'J: (3aganue OI'D 8-12,
17, 21)

JleMOHCTPAIlMOHHBIA JKCNEPUMEHT: 3HAKOMCTBO C OOpa3laMu Cepbl U
cynbuaoB MeraymioB, KayecTBeHHass peakiusi HA CEPHYIO KUCIOTY M €€ COJIH.
PacnioznaBanue cynbdutoB. Pa3znokeHue xjopuma amMMOHHUSA. 3HAKOMCTBO C
oOpa3iamMu MUHEpalIbHbIX yA00peHuil. O3HaKOMIJIEHHE CO CBOMCTBAaMU KapOOHATOB
U TuapokapbonaroB. KauecTBenHnas peakuusi Ha kapOooHaT-MOH. O3HAKOMJIEHHE C
oOpasmamMu  TPUPOJTHBIX CHJIMKATOB, CTPOUTEIBHBIX MAaTEpUAJIOB, MEJIOM,
U3BECTHSIKOM, MPaMOpOM, KBaplieMm, TJIMHOHM, moJieBbiM ImatoM. [lornoiienue
AKTUBUPOBAaHHBIM  YIJIEM Ta30B M  BELIECTB, PACTBOPEHHBIX B  BOJE.
B3aumoneiictBue Menu ¢ pa30aBIeHHONM M KOHIEHTPUPOBAHHOW a30THOM
KHUCJIOTOM.

IHPAKTUYECKAS YACTb:

Pemienne TpeHMPOBOYHBLIX 3amxad mo Ttemam OI'IJ: (Bagaun OI'D
npakTU4eckor vactu 23,24)

IIpakTuyeckasi pabora Ne 6: [lonyuenue u cBoiicTBa BOJOPOAA

IIpakTuyeckas padora Ne 7: [lonyuenue u cBOiCTBa TaJIOT€HOB.

IIpakTnyeckas padora Ne 8: [TonyueHue u cBoiCTBa KHCIOpOAa

IIpakTuyeckas padora Ne 9: [TosydyeHue XJ10poBOOPOA U €O CBOMCTBA

IIpakTnyeckas padora Ne 10 Dnementsl noarpynnsl Azora. [lonyuenue
aMMHaKa ¥ OTBITHI C HUM.

IIpakTHyeckas padora Ne 11 DxcniepuMeHTaIbHOE PELLIEHUE 3a7a4 [0 TEME
«KauecTBeHHBIE peaKInm.

KonTtposbnasi pabora Ne3 (2 yaca).

TEMA 4. O0mmue cBoiicTBa MeTAJJIOB (26 1)

baok 1. (4 yacoB) Ilosoxkenue meraiioB B Ilepuognueckoii cucreme.
Crtpoenue aromoB MmetaioB. [loHatne o Mertasmueckoil csizu. OOmme
cBoicTBa MeTaiioB. CriocoObl mosiydeHusi MeTaiioB. [loHsATHE O MeTaTypruu.
Psn HanpsbkeHHil MeTaJuioB. BBITECHEHHE OJHOTO METauia JAPYTMM U3 pacTBOpPA
coJii. 3HaUYE€HHE METANIOB B HAPOJIHOM XO3SIICTBE.

Pemienne TpeHMpoBOYHBIX 3a1a4 mo temam OI'J: (3amaun OI'D 18,19)
Omnpenenenue  cocraBa  CMECH,  KOMIIOHEHTHI ~ KOTOpPOM  BBIOOPOYHO
B3aMMOJICHCTBYIOT C YKAa3aHHBIMM pPEareHTaMu, BBIYMCICEHUE MAaCCOBOM J0Ji€
KOMIIOHEHTa CMECH.

Baok 2. (8 yacoB) Illes10uHbIe U 1IeJI0YHO3eMeIbHbIE MeTaIbl. OO1Ias
xapaktepuctuka mnoarpynnel  IA.  Harpuiik —  ¢dusuueckue CBOMCTBa,
B3aMMOJICHCTBUE C HEMETANIAMHU U BOJOM. XJIOpHUJ HATpUsl — IOBApEHHAs COJb.
Kap6onat u ruapokapOoHaT HaTpusi, UX MPUMEHEHHE U O CBOMCTBA. OKpallluBaHue
IIJJAMEHH COJISIMHA HATpPHSL.

Marnuii u kaapumid. Kaasuuidk — mnpeacTaBUTENb  CEMEMCTBa
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HIEJIOYHO3EMENBHBIX MeETauIoB. Dusznueckue CBOWCTBA, B3aUMOJCUCTBUE C
HeMeTaJulaMu 1 BoAoW. COeTMHEHHNS] KaJIbLIUS.

Mpamop. I'mmc. HM3Bects. CrpoutensHbie Marepuaibl. OKpaliuBaHUE
miaMeHu cofisiMu Kanblusg. OcoOble cBoicTBa MarHus. JKECTKOCTh BOJBI U €€
yCTpaHEHHE

baok 3. (12 yacoB) DiieMeHTHI d-MOAYPOBHS. AJIIOMUHMHA M KeJjie30.
duznyeckre U XUMUYECKHE CBOMCTBA, NMpUMeHeHHue. AM(OTEpHOCTh OKCHAA U
TUJAPOKCUIA QIIOMUHMS. J[IOpaJloOMHH KakK OCHOBAa COBPEMEHHOM aBHAIIVMU.
KowmrekcHble coeTnHEHNS.

Keae3zo. Duznueckne M XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE C
KUCJIOPOAOM, Kuciotramu, xijiopom). Coeaunenus xene3a (II) u xemeza (III).
KauecTBeHHas peakilys Ha UOH Kele3a

(IIT). CoenvHenus u cruiaBbl xkene3a. UyryH U cTajib — BaXKHEHMIINE CIUIaBbI
xKeJesa. 3akaJieHHas M OTHyIIeHHas crainb. Koppo3us xkenesa.

Pemienne TpeHMpoBOYHBIX 3a7a4 nmo temam OI'J: (3amanue OI'D 8-12,
17, 21)

JdemMoHCTpanuOHHBIN 3KcnepuMeHnT: OKpallliBaHUE IUIAMEHM HWOHAMU
MeTaJuIoB. B3anmonencTeue antOMUHUS C BOJOW, pACTBOPAMU KUCIIOT U LIEIIOYEH.
Omnpenenenue coenuHenui xxenesa (II1) B pacTBope mpu momMoIu poiaHu/1a Kausl.
PactBopeHune marnus, *xene3a U LIMHKA B COJIIHOW KHcioTe. «CaTypHOBO JAEPEBO»
(B3amMoO/€CTBHE LIMHKA C PAaCTBOPOM HHUTpara cBuHIA). [loaydeHue Kene3Horo
Ky[lopoca pacTBOPEHUEM JKeje3a B CEpHOM KucioTe. OKHUCIEHHE TUAPOKCHUIA
xenesa (I1) na Boznyxe. Kopposus xeneza. IK30TepMUUECKUE U SHIOTEPMUUYECKHE
peakunu. THaukaTopsl.

IHPAKTHUYECKAS YACTb:

Pemienne TpeHMPOBOYHBIX 3aga4 mo Temam OI'D: (3agaun OI'D
npakTU4eckon vactu 23,24)

IIpakTuyeckass padora Ne 9: Xumuueckue cBoiicTBa s-3neMeHTOB [ u II
IpyIIIBI

IIpakTnueckass padora Ne 11: KomrmiekcHble coequHeHUs (TOJIydeHUE,
pa3pyllieHHe U CBOMCTBA).

IIpakTnueckasi padora Ne 12: Xumuueckue CBONCTBA COEIUHEHHM d-
DJIEMEHTBI.

KonrpoabHasi padora Ne4 (2 yaca).

HroroBas KOHTpoJIbHAA padoTa (2 yaca).
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10, 11 KJIACC

[296 yacoB, 6 4yacoB B Hexea0]

YYEBHO-TEMATUYECKWN IIJIAH KYPCA «OPTAHUYECKAS XUMMWSA» 10-11 kaace

10 KVIIACC

OO0111e€ KOII-BO

BT u.

BT u.

Ne HanmeHnoBaHnue TeM U OJIOKOB K/p
y4eOHBIX YacoOB | Teop. MPAKT.

Temal |BeeneHue B OpraHnyecKyr XMMHIO 16 14 0 2
biok 1  |(OcHOBHBIE NIOJIOKEHNUSI TEOPUU CTPOCHUS OpraHndeckux Beniects A.M. bytieposa. 4 4

[lousatue nzomepun. Buasl nzome-

1058

brok 2 [Knaccudukanusi, 0CHOBBI HOMEHKJIATYPBI OPTaHUYECKUX CO- 4 4

CIMHEHU M.
biiok 3 |OCHOBHBIE TUIIBI PEAKIIMN B OPraHUYECKON XHUMUMU. 6 6

KonTpoJsbHasi padora Ne 1 2 2
Tema 2 |[YrieBogopoabl 38 30 4 4
biok 1 |AnkaHsbl. 4 4
biiok 2 |ANIKeHBL. 6 6
biox 3  |AnkagueHEbl. 4 4
bnok 4  [[lukmoankaHbl. 4 4
biiok 5 |AJKHHBL. 6 4 2

IIpakTuyeckas padora Nel: [Tonyuenue u cBoiicTBa ampaTHUECKUX YIIEBOAOPOIOB.

KonTposabHas padora Ne2. Auimdarndeckue yriaeBoa0poabl 2 2
biiok 6 |ApeHsl. 10 8 2

IIpakTnyeckas padora Ne2: [TosyyeHre u CBOIMCTBA ApOMATHYECKHUX YIJIEBOJOPOIOB.

KonTpoJsbHasi padora Ne3. ApomaTuyeckue yrijieBoI0poabl 2 2
Tema 3 |I'anoreHonpomn3BoaHbIE YI1€BOAOPOAOB 8 6 2
brmok 1 |Knaccudukanus, u3omepusi ¥ HOMEHKJIATypa TaJOre€HOIPO- 6 6

W3BOJHBIX.

KonTposabHas padora Ne 4 2 2
Tema 4 |I'mapoxcuicoaep kamiue coeUHEHHUsI 12 8 2 2
biok 1 | Couptsl. 4 4
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brok 2 | ®eHoubl. 6 4 2
IIpakTnyeckasi padora Ne3: Xumuueckue CBOMCTBAa CHHMPTOB U (EHOJIOB.
KonTpoJsbnasi padora NeS. Cnupthl 1 geHObI 2 2
Tema 5 |OkcocoennHeHus 12 8 2 2
brox 1 | KapOoHMIbHBIC COCTUHEHHS 10 8 2
IIpakTnyeckas padora Ne4: XuMHUECKHE CBOMCTBA OKCOCOEIMHEHUM.
KonTposabHas padora Ne6. OxcocoeiHeHus 2 2
Tema 6 | KapOoHOBbIe KHCJIOTHI M X IPOU3BOJHBIE 20 16 2 2
brok 1 | MoHOKapOOHOBBIE KUCJIOTHI U UX MIPOU3BOJIHEIE. 8 8
brok 2 | lukapbonoBbie kucnotel. CHHTE3 Ha OCHOBE MaJIOHOBOTO ddupa. 4 4
biok 3 | OKCUKHCIIOTHI. 6 4 2
IIpakTuyeckasi padora NeS: XumMudyeckue CBOMCTBa KapOOHOBBIX KUCIIOT U UX
IMPON3BOAHBIX.
KonTposabHas padora Ne7. KapOoHOBbIe KHCJIOTHI U HXIIPOM3BOIHbIE 2 2
Tema 7 | A3oTcoaep:kaniue coenHEeHUs 14 10 2 2
biok 1 | HutpornpousBoaHbie yrieBOI0POIOB. 2 2
bnok 2 | AMuHBI. 4 4
biox 3 | A30-u 1Ma3ocoeIUHEHHUS. 6 4 2
IIpakTnyeckas padora Ne 6: [Tonydyenue kpacutenen.
KontpoabHas padora Ne 8. A3orcoaep:kamme coelMHEHUA 2 2
Tema 8 | AMHHOKHCIOTBI 10 6 2 2
brox 1 | Crpoenne amunokucinot. CoiictBa. M3omepus. 8 6 2
IIpakTnyeckasi padora Ne 7: Xumuyeckue CBOWCTBA aMHUHOKHUCIIOT.
KonTpoJsbHasi pabora Ne9. AMHHOKHCJIOTHI 2 2
HTorosasi KOHTpPoJbLHASA padoTa (3K3aMeH) 2 2
Oprannyeckuii CMHTe3 60 7 47 6
UTOro 192 105 61 26
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11 KUIIACC

BBoaHoe 3aHsITHE 4 4
Tema 9 |YriaeBoabl 16 12 2 2
brnok 1 |Knaccuduxanus, cBoiicTBa, CTpOEHUE, IPUMEHEHHE, MTOTyYCHHUE YTIIEBOIOB 14 12 2

IIpakTnueckasi padora Ne 8: XumMuueckue CBOICTBA YIJIEBOJIOB.

KonTposabHas padora Nel(). YrieBoabl 2 2
Tema 10 |'eTepounkianveckne coeJUHEHNUS 12 8 2 2
brmox 1 | Knaccudukanms, HOMEHKIaTypa, CIOCOOBI TOTYYCHHSI MXUMUYECKUE CBOHCTBA 10 8 2

FeTEPOLUKINYECKUX COSIUHEHUH.

IIpakTnyeckas padora Ne 9: XumMuyeckre CBOMCTBA T'€TEPOLMKIIOB.

Kontpoabsnas padora Nell. I'erepounkiandeckue coeUHeHUsI 2 2
Tema 11 | [loiumepsbi 6 4 2
brmok 1 | OGmue MOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCIHHE- 4 4

HU.

KonTposabHas padora Nel2. [Toaumepsbl 2 2

Oprannyeckuii CMHTe3 64 8 48 8

HUToroBblii 3k3aMeH MO KypCy OPraHu4ecKoil Xumuu(3ader) 2 2

HTroro 104 35 53 16
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COILEPKXAHUE ITPOT'PAMMBI

«OPTAHNYECKASA XUMMUS» 10-11 kiaace
10 kaacce

TEMA 1. Beeaenne B oprann4eckyro xumuro (16 yacos)

bnox 1. (4 4aca) OcCHOBHBIE TI0JIO)KEHHUSI TEOPHUHM CTPOCHMS
oprannyeckux Bemecrs A.M. byriaeposa. Ilonsitue wusomepuu. Buabl
u3omepuu. OCHOBHBIE MOJIOKEHUS TEOPUHU CTPOCHUS OPraHUYECKUX COECTUHEHUN.
XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEUHEHHS U B3aUMHOIO BIMSIHUSL aTOMOB B
MoJiekynax. CBOWCTBO aTOMOB yriepoja 0Opa3oBbIBATH MPSMbIEC, PA3BETBICHHBIC
U 3aMKHYTBIE L€IIM, OpJAWMHAPHBICE M KpaTHbIE CBS3U. 3aBUCHUMOCTb CBOMCTB
BELIECTB OT XMMHMUYECKOIO CTpOEHHUsA. ['omosorus, nsomMepusi, QyHKIHMOHAIbHBIC
Ipynnbl B OPraHUYECKUX COCOUHEHUSAX. Buasl M30MepUH: M30MEPHs CKENETa,
IOJIO’KEHUS, OINTHYECKasi, MOBOPOTHas M Luc-TpaHc uzomepus. Kondopmanmn
OpPraHMYECKUX COSAUHEHUN U OTIMYNE U30MEPOB U KOHPOPMEPOB.

bnok 2. (4 w4yaca) Kuaaccupukanmsi, OCHOBbI HOMEHKJIATYPBI
opraHMvyeckux coeauHenmii. Kiaccudukanuss OpraHMYeCKUX COEAMHEHUH.
OCHOBHBIE MpPaBHUJIa 3AMECTUTEIILHON HOMEHKJIATYpPhI Ha IPUMEpPax OpPraHUuYeCKHX
COEIMHEHHI BCEX KJIACCOB (KPOME reTePOLIMKINYECKUX ).

bnok 3. (6 yacoB) OCHOBHbIE THIIBI PeAKIUH B OPraHMYeCKOil XHUMMHU.
OOpazoBanue OpAMHAPHBIX, ABOWHBIX U TPOWHBIX YTJIEPOJ-yTIEPOAHBIX CBSI3EH B
CBETE TMpPEACTABIECHUN O TUOPUAM3ALMU DIIEKTPOHHBIX 00JaKoB. Tumb
XUMHYECKHX peakuuid B opraHmdeckoil xumuu. CrocoObl pa3pbiBa KOBAJIEHTHON
cBsa3u. CBOOOJHBIE paguKaibl, 3JIEKTPO(UIbHBIE M HYKJIEO(UIbHBIE YaCTHULBI.
Peakuun 3amereHusi, OpUCOEAUHEHUs, OTiIemeHus. [loHsaTus <«3nexTpoduiny,
KHYKIE0(DUI», «paguKamy, «CyocTpaT», «peareHT».

OnexTpoHHbIE A3P(HEKTHI 3aMECTUTENEH — MHAYKTUBHBINA U ME30MEPHBIN.
Crnioco6s!I ux n3obpaxkenus. Ilpencrasienue o pe3oHaHce.

KonTtpoJuabnas pabora Ne 1 (2 yaca).

TEMA 2. Yraeoaopoabi (38 yacoB)

bnok 1. (4 yaca) Aakanbl. [IpeaenpHbie yriaeBoaopoIbl (alKaHbl), 00IIas
dopMyna coctaBa, TOMOJIOTUYECKass pPa3HOCTb, XWMHUYECKOE CTpPOCHHUE.
KoBaJieHTHBIE CBA3U B MOJIEKYJIAX, SP>-TUOpHaM3aIus. 3Ur3aroo0pa3Hoe CTpOEHHE
YIJIEPOAHOM IIeTH, BO3MOKHOCTh BPAIICHUS 3BEHHEB BOKPYT YIIIEPOIYTIACPOAHBIX
cszeil. [Ipoekunn Hetomena. 3aTopmorkeHHas U 3aCJIOHEHHAs: KOHPOpMAIIH.

XUMHYECKHE  CBOWCTBA: TOpPEHUE, TaJOUAUPOBAHUE, TEPMHUYECKOE
pa3noxeHue, NEeTUAPUPOBAHUE, OKUCIICHUE, M3oMepHu3alus. MexaHu3M peakiuu
paguKanbHOTO 3aMenieHus. [1oIoKUTEeNbHBI U OTpUIATENbHBIA HHAYKTHUBHBIC
ahdektpl, 3pdexT cepxconpsbkeHus. [IporHo3 peakiMoHHONW CHOCOOHOCTU
QJIKAHOB.

Cunre3 yrieBogoponoB (peakuust Bropua, peakuuss Konwbe, peakims
HMioma). Ilpaktudeckoe 3HAUYeHHE MpeAeNIbHBIX yrieBofopoaoB. Ilomyuenue

40



BOJIOPOJIa M HEMPEJENIbHbIX YIIEBOJOPOJIOB W3 MpeaeibHbiX. OmnpenesieHue
MOJIEKYJIIPHON (OpMyJibl Ta3000pa3HOTO YrieBOAOPOJA IO €ro IMIOTHOCTH U
MacCOBOM J10JI€ 3JIEMEHTOB WJIM MO MPOAYKTaM CTOPaHUsI.

bnok 2. (6 yacoB) Ankenbl. HenpenenbHbie yriieBoAOPObI psija dTUIICHA.
Sp’-ruOpuaM3aNuUs SIEKTPOHHBIX 00IaKOB YIIIEPOAHBIX ATOMOB, CUTMa U 11U CBS3H.
M3omepust yraepoaHOro CKeJeTa U MOJ0KEHUsI JBOMHON CBSI3H.

XWMHUYECKHE  CBOWCTBA:  NPUCOEAUHEHHWE  BOJAOPOAA,  TaJOTEHOB,
rajoreHoBOJIOPOJIOB, BOJBI, OKHUCJEHUE, O030HOJM3 (peakuusi [appueca),
noymMepu3aiys, peaknus JIbBoBa. MexaHWU3M peaknud AIEKTPO(PHIBHOTO
npucoenuuenud. IIpasuno B.B. MapkoBHHKOBa. DJIEKTpOHHAs HHTEpIpETalus
npasuia B. B. MapkoBaukoBa. IHIyKTUBHBIN 1 Me30MepHBbIi 3¢ dekThl. [Ipornos
peakuoHHON criocobHocTH ankeHoB. [lepexucHbiil 3¢ dext Xapama. [lonydyenue
YTJIEBOJIOPOJIOB peakIusIMU JETUAPUPOBAHUS, JerupaTaiuu,
JNErUApOrajJoreHupoBaHus, peakuus Burrura. IIpuMmeHeHne  ATUIEHOBBIX
YTJIEBOJIOPOJIOB B OPTAHUYECKOM CUHTE3E.

bnok 3. (4 yaca) Aaxkaauenbl. Krnaccudukaius JTUEHOB: aJlJICHBI,
CONPSKEHHBIE, C HM30JIMPOBAHHBIMU CBS3sIMUA. CTPOEHHUE CONPSIKEHHBIX THUEHOB.
Mexaan3zm 1,2 " 1,4-npucoeguHeHMs, peaxkums Hunbca-Anbaepa.
[leperpynnupoBku B peakiusx amwieHoB. CrnocoObl TMOJNy4YeHHUsS JIUEHOB.
Peakuus JleGenena.llpupoiHbIi U CHHTETUUECKUN KaydyKH.

bnox 4 (4 yaca) Huknoankanbl. Knaccubukarmus mo pasmepy IUKIIa
Majbie, cpemnue, Oombiue. OcoOble CBOMCTBA MAaJIbIX ITUKIIOB, 00YCIIOBJICHHBIC
HUKJIMYECKUM HampspKkeHueM. M3omMepust HUKIIoalKaHbl

— aJIKEHBI, LIUC-TPaHC U30MEpUs B psay LukioaikaHoB. Kondopmanun
LUKJIOTE€KCaHa — «KPECIIO» U «BaHHAY.

bnok 5. (4 yaca) AKUHBI. ALIETUJICH — IIPEJACTABUTEIb YIIIEBOJAOPOIOB C
TPOMHON CBSI3bIO B MoJeKkyne. sprudpuausauus. CpaBHEHHE pPEAKIUOHHOU
CIIOCOOHOCTH JBOMHOM M TPOWHOM CBSI3HU. BiusiHue TpOHWHOM CBSI3U HA OJUKHIOIO
C-H cBsa3p. TepmMoamHaMHUueCKHe OCOOCHHOCTH TpOMHOM cBsizu. OCOOEHHOCTU
XUMHUYECKUX CBOMCTB aleTuiIeHa: 00pa30BaHue alleTUICHUIOB, EPETPYIIUPOBKH,
peakuusa Kydeposa. [IpuMeHeHne B OpraHM4ecKOM CHHTESE.

KonrpoabHasi pabota Ne2. AnudaTnyeckue yrjieBoaopoabl. (2 yaca).

bnok 6. (8 yacoB) ApeHbl. ApOMaTHYECKUE YIIEBOAOPOBI. Y CIIOBHOCTh
CTpYKTypHOU (opmyisl Oensona mo Kekyne. DIeKTpoHHOE CTPOSHHUE MOJEKYIIBI.
XUMHUYECKHE CBOMCTBA O€H30y1a: peakmuu SJIeKTPODUIHLHOTO 3aMEeIICHUS
(ramoreHupoBaHue, HUTPOBAHME, cynbpupoBanmue, aJKUJIMPOBAHHUE,
alMIMpoBaHue), TNpucoeauHeHus (Bogopoaa, xJopa). ['omosorn OeH3oia,
M30MEpPHS B psiiy apeHoB. B3anmHoe BiusiHME aTOMOB B Mousekyne. IIpaBuia
OpUEHTallMM  Tpu  dBJeKTpoduiabHOM  3amenieHuu.  CorjacoBaHHOoe U
HECOIJIACOBAHHOE JIeCcTBUE 3aMecTuTeneil. [lonydeHne: TpuMepusanns ajakUHOB,
JETUAPUPOBAHUE  IIUKIIOATKAHOB, JUCIPONOPLUOHUPOBAHUE  IUKIIOAIKEHOB,
JeruapaTtanus MeTWIKeTOHOB. [IpuMenenne O6eH3ona u ero romosioros. [lonsatue
apOMaTUYHOCTH KaK OJHO M3 OCHOBHBIX NOHSITUA B OPraHUYECKON XUMUHU.
[IpaBmno  Xrokkenmsa. Ilpumepsl  Ipyrux apoOMaTHYECKUMX — YIIIEBOJOPOJOB,
MOAYUHSIOIINXCS 3TOMY ITPaBUITY
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HaTanMH, aHTpaneH, asyjeH. CpaBHEHHME XMMHYECKUX CBOMCTB ATHX
YIJIEBOJIOPOAOB C OEH30JI0M.

KonrpoabHasi padora Ne3. Apomarudeckue yrieBoI0poasl. (2 yaca).

INPAKTUYECKASA YACTbH

I[IpakTnyeckas padora Nel: Ilonmydyenwe u cBoiicTBa anmupaTUIECKUX
YIJI€BOIOPOAOB.

IIpakTuyeckas padora Ne2: [losryueHure U CBOMCTBA apOMATHYECKHUX
YIJI€BOJIOPOAOB.

TEMA 3. I'aoreHonpou3Bo/iHbIe yrieBoaopoaos (10 yacos)

bnok 1. (8 yacoB) Kinaccuduxanus, n3oMepusi 1 HOMEHKJIATypa
rajioreHonpou3BOJAHBIX.

CrtpoeHue MOJIEKYJIbI TAJIOTEHOTPOU3BOIHBIX. PeakiimoHHas crmocoOHOCTb.
CpaBHeHHE peaKIMOHHON CITIOCOOHOCTH aJIKUJI-, BUHUI-, PEHUITN
OCeH3WITaJ0reHN10B. XUMHUYeCKre cBoMcTBa. [loHsATHE 0 METaIOOpTraHUYECKUX
coeMHEeHUAX. Maraumoprannyeckue coequHenus. Peaktus ['punbsapa. Mexanusm
HYKJICO(PMIBHOTO 3aMEIIECHUST — MOHOM OMMOJNIEKYIsIpHBIN. Mcronbp3oBanue
TaJIOTEHOMPON3BOIHBIX B OBITY, TEXHUKE M B CHHTE3E.

KonTtpoJsbnas padora Ne 4 (2 yaca).

TEMA 4. I'mapokcuicoaep:xamue coeanHeHus (12 yacon)

bnok 1. (4 vaca) CnupThl. DJIEKTPOHHOE CTpPOCHHE (YHKIIMOHATBHOMN
rpynmel, nosspHocTh cBsizu  O-H. Tomonornueckuii  psig IpeaesibHBIX
OJIHOATOMHBIX CIHUPTOB. M30MepHsl yriaepogHOro CKejlera M IMOJIOKEHUS
¢ynkiuonansHOW rpymmbl.  Ontuyeckas wu3zomepusa. CHuUpTbl  HEpBUYHBIE,
BTOpPHYHbIE, TpeTHuHble. HomeHknaTypa cnuproB. BomopoaHas cBsi3b MEXAY
MOJIEKYyJIaMH, BIUSHUE €€ Ha (PU3MYEeCKHe CBOMCTBA CHUPTOB. XUMHUYECKHE
CBOMCTBA: TOPEHHUE, OKUCIEHWE, B3aWMOJCHCTBUE C WIEJIOYHBIMH METAJUIAMH,
OKCHJAMU METAJUIOB, TaJOr€HOBOJOPOJAAMH, TaJIOT€HAMH, XJIOPHIAMH H
OpoMHIaMU HEMETAJIOB, KUCJIOTaMHU, BHYTPUMOJIEKYJISIPHASL M MEXKMOJIEKYJIIpHas
neruaparanusa. CMmelieHue SJIEKTPOHHOM IUIOTHOCTH CBSI3M B THIAPOKCHIBHOU
Ipynne mnoJ BIMSHUEM 3aMECTUTEIIEH B YINIEBOJOPOAHOM paaukaie. [Ipumenenne
cnuptoB. [lodydeHue cnUpTOB U3 NpElENbHBIX (Yepe3 Tralor€HONPOU3BOAHBIE),
HEIPEACIbHBIX YIVIEBOJOPOAOB, C IIOMOIIBK peaktuBa ['puHbsapa. Peakuus
OpO’KEHHUs, BOCCTAHOBJICHHE KapOOHWIBHBIX COEAMHEHHUH. MHoOroaroMHsle
cnupThl. OTAENbHBIE NPEACTABUTENN: METAHOJ, 3TaHOJ, OyTaHOJ, HU30IPOIAHOI,
BBICIIIME CITUPTHI.

baok 2. (4 yaca) ®enounl. CTpoeHue GEeHOJIOB, OTINYHE [0 CTPOCHUIO OT
apomaTnueckux crnuptoB. dOusnueckue cBoiicTBa GpeHona. XMMUYECKUE CBOMCTBA!
B3aMMOJICIICTBHE C HATpUeM, IIeJo4Yblo, OpOMOM, HEOPraHUYECKUMHU U
OpraHMYECKUMHU KucjaoTaMu. KHUCIOTHBIE W OCHOBHBIE CBOWCTBa (PEHOJOB U
cpaBHeHHEe uX co cnupramu. BiusHne OH-rpynmnsl Ha CKOPOCTh M HAIPABIICHHUE
ANIEKTPOPUIBHOTO 3amelieHus. ['mapupoBanue u okucieHue ¢enona. IIpocteie
3Qupbl: CTpOECHHE, (PU3NYECKUE U XHMHUYECKHUE CBOWCTBA. MeETOABl CHHTE3a.
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Oco6enHoctu 3pupoB HEHOIOB.
HNPAKTUYECKASA YACTb
IpakTnueckasi padora Ne3: XuMuueckrue CBOWCTBA CHUPTOB U (DEHOJIOB.
KonTtpoJabnas padora NeS. CnimpTtsl 1 (peHOJIBI (2 Yaca).

TEMA 5. Okcocoequnenus (12 yacoB)

bnok 1. (8 yacoB) KapoouuinbHublie coennuenusi. CTpoeHUEe alibJerujIoB,
(GyHKIIMOHANbHAS TpyMIa, €€ CTPOCHHE, OCOOEHHOCTH JIBOMHOW  CBS3H.
['omosornuecknii psi anbaernioB. XUMUYECKHE CBOMCTBA

OKHCJIEHUE, TMpHUCOeAUHEHHE Bojoponaa, HykneoduinpHoe mnpucoeanHeHne
no C=0 cBsA3M 1 MEXaHU3M MIPUCOEIUHEHHUS OTIIEeIUIeH . [lomydyenne anpaernios
OKHCJICHHEM CIOUPTOB U BOCCTAHOBJCHHEM KAapOOHOBBIX KHCIOT M HX
MIPOU3BOJIHBIX, U3 JUTAJIOTEHIIPOU3BOIHBIX.

AJbI0BHO-KPOTOHOBAS KOHJICHCAIUS aJbIETUA0B U KETOHOB. OTIIENIbHbBIE
MPEICTaBUTENN aJbJACTUI0OB: MyPABbUHBIHN, YKCYCHBIN, OCH30MHbBIN aJibJAeTH/IbI.
Crpoenue keToHOB. OcoOeHHOCTH peakiuu okucienus. [loayuenne kKeToHOB
OKHCJICHUEM BTOPUYHBIX CIIUPTOB. AIIETOH BaXKHEUIIINN MPEICTABUTEIbKETOHOB,
€ro MPaKTUYECKOE UCIIOJb30BaHne. CXOACTBA U OTINYUS XUMHUYECKUX CBOMCTB
aNbJAETUIOB U KETOHOB. [IoHATHE O QYIINCTHIX BEIIECTBAX.

INPAKTHYECKASA YACTD

IIpakTnueckas padora Ne4: Xumuueckrue CBOMCTBA OKCOCOECIMHEHMI.

KonTtpoJuabnas padora Ne6. Oxcocoequnenus (2 yaca).

TEMA 6. Kap6oHoBbIe KMCJIOTHI M HX NPOU3BOAHBIE (20 yacoB)

bnox 1. (8 yacoB) MoHOKapOOHOBbBIE KHMCJIOTBI M HMX INPOM3BOAHBIE.
Ctpoenue KapOOHOBBIX KUCIOT. DIEKTPOHHOE CTPOEHUE KapOOKCHIIBHOM TpyMIIb,
OOBSICHEHHE  MOJBWKHOCTH  BOJOPOAHOrO aroma. (OCHOBHOCTb  KHCIIOT.
['oMosiornyeckuii  psiAg  OpeldeibHbIX OJHOOCHOBHBIX KHCIOT. XHMHUYECKHE
CBOICTBA: B3aMMOJIEWCTBHE C HEKOTOPBIMU MeETajlylaMH, LIEI0YaMH, CIUPTAMHU.
W3MeHeHne Cuiibl KHUCJIOT MOJ BIMSAHUEM 3aMECTUTENIEd B YIJIEBOAOPOIHOM
paaukane. OcCOOEHHOCTM MYypaBbUHOM KHUCJIOTHL. BakHeiime npeacraBUTEIH
KapOOHOBBIX KUCJHOT. [lojlyueHue KHMCIOT OKHUCIEHHEM allbJETUJ0B, CIHMPTOB,
NpeaeibHbIX YTIEBOAOPOAOB, THAPOIU30M T€MHUHAJIbHBIX TPUTAIOT€HUIOB,
B3aMMOJICHCTBUEM peaKkTuBa [ puHbsApa ¢ yriieKknucibM razoM. [Ipumenenne kuciaor
B HapOJHOM XO3sAHcTBE. MpblIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
moromiee  aeiictBue.  OthenbHbIE  MPEACTABUTENM  KapOOHOBBIX  KHUCJOT:
MypaBbUHas, YKCYCHas, MaclisiHas, CT€apuHOBas, aKpWJIOBas, OJEHUHOBAs,
OeH3oiiHas, ¢praneBas, IaBeneBas KUCIOTHI. MIX ocoObie CBOMCTRA.

[IpousBogHbpie KapOOHOBBIX KHCJIOT TaIOT€HAHTHIPHUIABI, aHTUIPUIIBL,
CJIOKHBIE A(PUPBI, aMUJIbL, COJTM U HUX B3aUMOINpEBpalleHUs. ['MapOIn3 CII0XKHBIX
a¢upoB. CrnocoObl MOJYyUYEHHUS CIOXKHBIX 3(PUPOB: 3Tepudukaius KapOOHOBBIX
KHUCJIOT, AaUMJIUMPOBAaHUE CIOMPTOB U  AJIKOTOJATOB TaJOr€HAaHTUpUIaMU U
aHTUAPUIAMU, AIKWIMPOBaHHE KapOOKCMIaT-uoHOB. CHHTE3 CIOXKHBIX 3(PUPOB
(b eHooB.
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['eneTnueckas CBSI3b yIi€BOIOPOJIOB, CIIUPTOB, aJbJAETUI0B, KETOHOB,
KapOOHOBBIX KUCJIOT.

bnoxk 2. (4 yaca) JlukapOoHoBble KHCIAOTHI. CHHTE3 Ha OCHOBE
MaJIOHOBOTO 3upa. 'oMooruuecKuil psj TUKApOOHOBBIX KUCJIOT. XUMHYECKUE
CBOWCTBA: B3aMMOJICVCTBUE C HEKOTOPHIMM METAJUIAMH, IIEJI0YaMH, CIIHUPTAMH,
MHOTOATOMHBIMM  cnupTamu.  CpaBHEHHE  CHJIBI  MOHOKapOOHOBBIX U
JTUKapOOHOBBIX KUCIIOT IMOJ] BJAUSHUEM 3aMECTUTENICH U JUIMHBI YTIEBOAOPOAHOTO
panukana. CHHTE3 Ha OCHOBE MAJIOHOBOTO 3(upa.

bnok 3. (6 4acoB) OKCHMKHCJIOTBI. ['OMONOTMYECKUI Pl OKCHKHUCIIOT.
XUMHUYECKHE CBOMCTBA.

BiusiHue 1OJOXKEHWST TUAPOKCOTPYNIIbI HA CBOMCTBA OKCHUKHUCIOT.
OnTuueckas U30Mepusl.

Oxcon keroxkuca0Thl. I'omosornuecknii psa. XUMHUYECKHME CBOMCTBA.
BivsiHue moJIoKEHUsT OKCOTPYIIIBI HA CBOMCTBA OKCOM KETOKUCIOT. CUHTE3 Ha
OCHOBE alIETOYKCYHOT0 3(upa.

IHNPAKTHYECKASA YACTD

IpakTnueckasi padora NeS: Xumuueckue CBOHCTBa KAPOOHOBBIX KHCJIOT U
UX TIPOU3BOJIHBIX.

KonTtpoJuabnas padora Ne7. KapO0oHOBbIe KHCJIOTHI M X MPOU3BOIHBIE (2
yaca).

TEMA 7. A3zorcoaep:kamue coennneHusi (14 yacon)

bnox 1. (2 yaca) HuTpompousBOIHbIE YIJEBOAOPOAOB. CTPOCHHUE,
BJIUSIHUE HUTPOIPYNIbl HA CBOMCTBAa YIJEBOJOPOAHOW YacTH MOJIEKYJIBL
KucnotHele  cBOMCTBA  NEPBUYHBIX UM BTOPHUYHBIX  HHUTPOCOCIUHEHHI.
BoccranoBnenue HUTpocoeAMHEHUH 10 aMUHOB. OOpa3oBaHHE MPOMEKYTOUYHBIX
BEILECTB [TPH BOCCTAHOBJIEHUU. [IoHATHE O HUTPO30, 1MA30, A30KCHCOECTUHEHUSX.

bnok 2. (4 yaca) Amunbl. CTpoeHHE aMHHOB, KJacCHU(pHUKAIUs aMHHOB
NIEPBUYHBIC, BTOPUYHBIE, TPETUYHBIE M UYETBEPTUUYHBIE AMMOHHEBBIE COJIM U
OCHOBaHHMsI. AMUHOTPYIIA, €€ AIEKTPOHHOE CTPOEHUE. AMUHBI KaK OPraHUYECKHE
OCHOBaHMs, B3aUMOJICHCTBUE C BOJOM, KUCIOTaMH, 3ieKkTpoduiamu. OTaenbHbIe
MPEACTABUTENN: METWIAMUWH, TPUMETUIIAMHUH, aHWINH, UX CTPOCHHUE, OCHOBHBIC
CBOWCTBA B CpPAaBHEHHH C aMMHakoM. [lonmyueHne aMUHOB AJIKUIMPOBAHUEM
amMuaka. CUHTE3bl HA OCHOBE aHUJIMHA.

bnok 3. (4 yaca) A30-u nua3zocoequHenus. Jluazorupoanue. AKTUBHOCTh
AMUHOB B pEaKUUU JUA30TUPOBAHHE. ATEHTBl W KaTalu3aToOpbl PpPEAKLIUU
nuazotupoBanus. Cony QUa3oHMS U UX NPUMEHEHHE B OPraHUYECKOM CHHTE3E.,
ANEKTPOPUIBHOCT KATHOHOB  JTUA30HUS M CHOCOOBI €€  TOBBIIICHHMS.
A3ocoueraHue apoMaTHYECKUX aMUHOB M (PEHOJIOB, BIusiHME pH Ha peakunOHHYIO
cnocobHocts. Kpacurenu.

HNPAKTHYECKASA YACTDH

IIpakTuyeckas padora Ne 6. [lonyueHue KkpacuTesen.

Konrpoabnasi pabora Ne§. Azorcoaepxkamme coeruHenus (2 yaca).
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TEMA 8. AMunokucaorsl (10 yacon)

bnok 1. (6 vyacoB) Crpoenne amuHokuciaor. CpoiictBa. H3omepus.
CrpoeHre aMHMHOKHUCIOT, MX (U3MYEecCKue CBOMCTBa. M3oMepusi aMUHOKHUCIOT.
AMMHOKHCIIOTHl Kak aM(OTEepHbIE OPTraHMYECKHE COEIUWHEHHUsA. MeToabl CUHTEe3a
AMUHOKHCJIOT: 4epe3 ralOr€HKUCIIOThI, [IMaHUIHBIA METOM, Yepe3 HUTPOKUCIIOTBHI.
OcOOEHHOCTH TOJYYEHHUs CIOXHBIX 3(QUPOB M aMUJOB aMHUHOKHUCIOT. CUHTE3
NEenTUa0B, ux ctpoenue.llentuanas cesa3b. Cunte3 Mepudunma.

INPAKTHYECKASA YACTDH

IIpakTnuyeckas padora Ne 7: XuMnueckre CBOMCTBA AMUHOKHUCIIOT.
KonTposbHas padora Ne9. AMUHOKHUCIOTHI (2 4yaca).

HNrorosasi KOHTpoJibHAS padoTa (3Kk3ameH) (4 yaca).

11 kaace

BBoaHoe 3ansiTue (4 yaca).
[ToBTopenue. OcHOBHBIE pasnelnbl mporpammbl 10 Kiacca: opraHuyveckas
XUMUS.

TEMA 9. YraeBoasl (16 yacoB)

bnok 1. (12 yacoB) Kinaccudgukanus, cBOCTBa, CTPOEHUE, IPUMEHEHHE,
nojyyeHue  yrieBoaoB. [roko3a  Kak  BaXXKHEWIIUMH  MpeICTaBUTEIb
MOHOcaxapuaoB. Pu3nuecKue CBOWCTBA, HaxokiaeHue B mpupojge. CTpoeHue
TJIFOKO3BI (anbaeruauas ¢gopma, anbdau Oera-popmbl). XUMHUUECKHE CBOMCTBA:
B3aUMOJICUCTBHE C  THAPOKCHJIAMHU  METAUIOB,  PEaKIMH  OKHUCIICHUS,
BOCCTaHOBJICHUs, OpoxeHus. llpumenenue rimoko3bl. PpyKTo3a KaKk H3OMEP
rioKo3bl.  DypaHo3Has U nupaHo3Has (GopMbl yrieBonoB. (CrepeonzoMepsl
MOHOcaxapuaoB. Peaknuu co 1menoyamMu, aMUHAMH, CIOUPTAMH U AlETOHOM.
[Tomyuenue yriaeBOMOB: METOABl YAJIMHEHUS U YKOPOUEHMS YTJIEPOJIHOM IIETIH.
KpaTkue cBefeHus 0 CTpOCHUU U CBOMCTBAX pUOO3bI U 1€30KCHPUOO3HI.

Baxnenmue nucaxapuipl, UX CTPOEHUE M CBOMCTBA. BoccTanasinmBaromue
U HeBOoccTaHaBiuBaromme caxapa. Caxapo3a. @Dusnyeckue CBOHCTBA U
HaxXO0XJIEHHWE B TpUpoJe. XUMHUYECKHE CBOICTBa: 00pa3oBaHUE CaxapaTos,
TUIPOJIU3.

[Tonmucaxapuasl. Kpaxman — npuponnbiii nomumep. CoctaB (amuiio3a H
aMUJIONIEKTUH), CTpOEHHUE, (PU3MYecKhe CBOMCTBA M HAXOXKICHHE B MPHUPOJIE.
XUMHYECKHE CBOMCTBA, IMOJYyYE€HHWE U MNpUMEHEHHe. buosnorudeckas poJib
kpaxmana. IIpeBpamieHusi Kpaxmana B opraHuzMe. [JIMKOreH, €ro pojib B
OpraHu3Me 4YeJIOBEKa U )KUBOTHBIX.

[enmrono3a — npupoanslil noaumep. CTpoeHHE U CBOWCTBA LIEJUTHOJIO3b] B
CpaBHEHMHU ¢ KpaxmasioM. HaxoxneHue B mpupoje, OMonoruueckas posb,
HOJIy4YEHHUE U IPUMEHEHHUE LIEIUTIONIO3bI.

HPAKTHYECKASA YACTbH

IIpakTuyeckas padora Ne 8: Xumnueckue cBONCTBA yIIIEBOJOB.

Konrpoabnasi padora Ne 10. YrueBoasl (2 yaca).
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TEMA 10. I'erepounkindeckue coeqnuHeHus (12 yaca)

bnoxk 1. (10 wacoB) Kiaaccupukaunusi, HOMEHKJIATYpPa, CHOCOOBI
MOJIy4eHHs] W XHMMHMYECKHe CBOICTBA TeTepPOUUKINYECKHX COeJIHHEeHMIA.
['eTepoLMKINYECKUE COEIUHEHUs, KIacCU(PUKALUs IO 4YKMCIy 3BEHbEB ILMKIIA,
HAaUMEHOBAHMIO W YHCIYy TIE€TepoaToMOB, apoMaTH4YHOCTH. HomeHknarypa
reTepOLUKINYECKUX coelnHeHni. HeapomaTnuecknue reTepouuKiibl. AHAJIOTHS ¢
anupartnyeckumMu mpon3BoHbIMU. OkucH onepuHOB. ApomaTuueckue. [Ipumepst:
OUpUIUH, TUppos, ¢ypaH, THOodeH. BrnusHue rerepoatomMa Ha BIEKTPOHHYIO
CTPYKTYypy Tmu-00Jlaka ¥ TEOMETPUI0  MOJEKYyJbl. AHAJOTUS MUPUAUH
HUTPOOEH30J, MUPPOA -aHWIMH, (¢ypaH ¢eHon. PeakunoHHass cmocoOHOCTH B
peakuusax 3amenienus. HeycroitunBocTs cuctemsl nupposna (Tuodena, pypana) B
KHCIIBIX cpeAax. MeTroabl CHUHTE3a TIeTEepOLMKIIOB: LUKIU3alUs, HCTOYHUKU
rerepoaroma, 3amMeHa rerepoaroma. OOmiee W OTIMYUS OT METOJOB CHHTE3
apoOMaTUYECKUX YTJIEBOJOPOIOB. B3aumormnpeBpalleHus: TreTepouukioB. PadboTsl
IOpreBa buonorndeckass posib MpoU3BOAHBIX NUpUAMHA. OCHOBHBIE XMMHUYECKHE
(parMeHThl, XapakTEpHbIE JJsi BUTAMHUHOB, CHJIbHOJCHCTBYIOIIUX BEILECTB
(JlekapcTB, HAPKOTUKOB U T. 1.). [loHsATHE O XuHOMMHE, uHjose. IlypuHOBBIE M
NUPUMHUIMHOBBIE OCHOBAHUS.

HPAKTHYECKASA YACTb

IIpakTuyeckas padora Ne 9: XumMnueckue cBONCTBA FETEPOLUKIIOB.

Konrpoabnas padora Nell. I'etepounkinyeckue coeinHeHus (2 yaca).

TEMA 11. llotumeps (6 4acoB)

bnoxk 1. (4 4vaca) OOmMe NOHATHS XHUMHH BbICOKOMOJICKYJISIPHBIX
coequHeHuil. OOIME MOHATHS XUMHHU BBICOKOMOJIEKYJIPHBIX COEIMHEHUM:
MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPHU3ALUHU, CPEIHSA
MoOJIeKyJIspHass Macca. OCHOBHBIE METOZBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI nonuMmepu3anus U nojaukoHaeHcauus. Cononumepusanus. OO6mue
IPEACTABICHUS O MEXaHU3Me€ IOJUMMEpPU3allMM: KAaTHOHHAs, AaHHMOHHAs,
panukanpHas. Knaccuduxamus nonumepoB. CTpoeHHE U CTPYKTYPHI HOJUMEPOB:
JUHEWHas, pa3BeTBICHHAsA M MPOCTPAaHCTBEHHAs. AMOP(HOE M KPHUCTAJINYECKOE
CTpPOEHHE. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTpPOEHHUA. TepMOIUIaCTHYHBIE U
TEPMOpPEAKTUBHbIE NOJUMEpbl. [loNMATUIEH, NOJUNPONWIEH, MOJUCTUPOI,
noJuMeTIMeTakpuiar. @eHonadopMaibAeruaHbIe 1 MOYEBUHO(DOPMAIbIETHTHBIC
CMOJIbI, WX CTpPOCHME, CBOMCTBa, NmpuMeHeHHe. KoMmo3uThl, 0COOEHHOCTH HX
CBOICTB, MEPCIEKTUBBI MCIOJIB30BaHUSA. MHOroodpasue BHIOB CHHTETHYECKHX
KaydyKoB, MX crneuuduueckue cpoiictBa U mnpumeHeHue. CrepeoperylspHble
Kayuykd. CuHTeTHueckue BoJIOKHA. [lonmmadupHoe (JaBcaH) M MOIMAMHUIHOE
(KanpoH) BOJIOKHA, UX CTPOEHHUE, CBOWCTBA, IPAKTUYECKOE UCIIOJIb30BAHHUE.

Konrpoabnasi padora Nel2. [Tosmmmepsl (2 yaca).

HToroBplii 3k3aMeH M0 KypCcy OpraHM4ecKkoil XuMuu (3a4er) — (2 yaca).
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11 KJIACC [42 yaca, 4 yaca B HeeJ110|

YYEBHO-TEMATUYECKH IJIAH KYPCA «OCHOBBI XUMHWYECKOUW TEXHOJOT U»

OO0111e€e KOII-BO

BT u.

BT 4.

Ne HaunmeHnoBaHnue TeM U OJIOKOB K/p
Y4eOHBIX YacoB | Teop. MPAKT.

Tema 1l |OcCHOBBI XMMHY€CKOI TEXHOJIOTHHU 42 38 2 2

biok 1 | OcHoBHBIE poIiECCH, ammapaTbl U MaTepHallbl 6 6
XUMHYECKON TEXHOJIOTUH.

biok 2 | Metannyprus. 6 6

biok 3 | TexHONOrMs HEOPraHUYECKUX BEIIECTB. 10 10

biiok 4 | TexHOIOrHMsI OPraHU4eCKOro CUHTE3A. 8 8

biiok 5 | TexHoNOrUs MOJIUMEPOB. 8 6 2
IIpakTyeckas padora Ne 1: Mzyuenue cBoiicTB
MOJUMEPOB (WJIM XUMHUYECKUE MPEBPALICHHS TTOJIMMEPOB).
KonTpoabsHnas padora Ne 1 2 2
HToroBelii 3k3aMeH N0 KypCy OCHOBbI XHMH4YECKOH TeXHOJIOIMH (3a4eT) 2 2
Hroro 42 38 2 2
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COIAEPKAHUE NPOI'PAMMBI
«OCHOBBI XUMHUYECKOM TEXHOJIOT UN»

11 kaacce

TEMA 1. OcHOBbI XMMHY€ECKOH TeXHOJI0THH (42 yaca)

bnok 1. (6 4acoB) OCHOBHbIE NPOLECCHI, ANNAPATHI W MaTepPHAJbI
XHUMHYECKOH TEXHOJIOIMH.

Knaccudukanus mporeccoB Ha MEXaHWUYECKHE, TEIIOOOMEHHBIE U
MaccooOMeHHbIe.  MexaHWuyeckue:  ImepeMenieHue,  apobiieHne,  pacces,
¢unbrpoBanue.  TemnooOMeHHbIE:  TEIUIOOOMEH,  MCHApEHHUEKOHICHCAINS,
BBITIAPUBAHUE, KPUCTAUIM3AIMS, TpaHyasmus. MaccooOMEHHBIC: XUMHUYECKUE
peaknuu, peKTUPUKAUs, OSKCTPAKIMsA, aAcopOIuss u abcopOius, CyIka.
OcHOBHbBIE amnmapaThl: HAcCOChl U HMX XapaKTEPUCTUKHU. Ammaparbl YJIapHOTO
U3MeIbYCHUS U anmnapaThl TUma "mesHas 0ouka". Anmapat "rpoxot". bapabanHbie
U HyTY-QWIBTPHL. TermmooOMEHHUKH KOXYXOTpyOHble M Tumna "Tpyba B TpyoOe",
rpagupHy. bameHHble rpaHynsaTOpbl. OCHOBHBIE THIIBI XMMHYECKHX PEAKTOPOB.
PexkTudukaoHHble KOJOHHBI U WX BUIbL. AJICOpOEphl, KOHCTPYKIUS U padboTa
OYMCTHBIX YCTaHOBOK. CyHMIKH KHUILALIEro cios. Martepuanbl XUMHUYECKOU
TEXHOJIOTUU. MeTaiuibl )Kene30, Melib, YyT'yH, CTAJIH, TUTaH. Mapku cranen. beTon,
CTEKJIO, TOUMEPBI. TEMIOHOCUTENN U UX TPUMEHEHHE B KOHKPETHBIX MTPOLIECCAX.

Bbaok 2. (6 yacoB) Mertannyprusi. XapakTepucTUKa pyA U IPYTUX BHUIOB
CBIPbsl, IPUMEHSIEMBIX JIJIS MOJy4YeHUsI METAIIOB. YUepHasi U IBETHAsA METAJLTyprusl.
Knaccuduxanus METAJLTypruu 1o TEXHOJIOTUYECKOMY npoieccy
(mupoMeTauIyprusi W TUIpOMETAUTyprusi). MeTtamiypruss 4yryHa HW CTaJId.
JloMeHHOe TPOU3BOJCTBO UyryHa. Buabpl yyryHa U TEXHOJIOTHSI €Tr0 BBIIUIABKH,
nepepadoTKa 4yryHa B CTajlb: BapUaHThl KOHKPETHOW peaM3aiiil TEXHOJOTHU:
KHCJIOPOJAHO-KOHBEPTEPHBI npoiiecc, MapTEHOBCKHI MpOIIECC,
ANEKTPOCTAJEIUVIAaBUIIBHOE  MPOM3BOACTBO. JlermpoBanue cranu. BslmiaBka
LBETHBIX METAJUIOB, amoMuHusd. [lonyuenne Hatpus, THIAHA, MaTHHUS. [Tonyuenue
TYTOIUIAaBKUX METAJIOB. [IOHATHE O MOPOLIKOBON METAJUTYpPIrUH.

Baok 3. (10 yacoB) TexHo/10rMsi HEOPraHUYECKUX BelIeCTB. TeXHOJIOTH
CEepHOM KHCJIOThl. BHIBI CBIpbs, TOBapHbe (GOpPMBI, MApaMeTpPhl KadyecTBa H
3aBUCHUMOCTh KauecTBa OT BHAA Cbipba. OpraHuzanus KaTaaTUTUYECKOTO
OKHCIICHHS] CEPHUCTOrO r'a3a U CTaJIuU MOTJOMIEHUsI CEpHOro aHruapuaa. Oneym u
ero mnosydeHue. TexHosorusi ammuaka. Celpbe U €ro nepepadoTKa, OCHOBHAs
CXEMa COBPEMEHHOI0 TEXHOJOTIM4ecKoro rmpoiecca. IIpomykTsl Ha OCHOBE
aMMuaka — aMMHadyHbIe yI0OpeHus, KapOamuj, a30THas KUCJIOTa. TeXHOIOorus
dbocdopHol u consiHOM KucaoT. CHIIMKATHI U TPOYKTHI HA UX OCHOBE.

PacyeTrHble 3aJa4M: COCTaBICHUE MaTEpPHATBHBIX OaJTaHCOB, pacyeT
pacxoaHbIX KOA(PPUIIUEHTOB.

baok 4. (8 yacoB) TexHosiorusi opranudeckoro cuHresa. [Ipuponnsbie
VMCTOYHUKH OPraHUYECKUX BEIIECTB: yrojib, HEPTh, ra3 TEXHOJOTUS UX JOOBIYU U
nepepadoTku. Kokcoxumuyeckoe MTpPOU3BOACTBO M OPraHMYECKHE MPOIYKTHI



Kokcoxumuu. [lomyueHnue KUAKOrO TOIUIMBA, HE(PTAHBIE (PAaKIMU U MOIYUYCHUS
toruuB. KpekuHr, pudopMuUHT, KaTAIMTUYECKUE BApUAHTBl KPEKUHra W
pudopmunra. [lpupoausiili ra3 — BaKHEHIIMI UCTOYHUK CBHIPbS ISl TEXHOJOTHH
OPraHUYECKOTO CHUHTE3a U MOJUMEPOB. TEXHONOrUs apOMATHUYECKUX COEOUHEHHI
— OeH3oJia, Todyoja, XJopOeH3oja, (eHoja, aHWJIMHA, KpacuTened, (raieBoro
anruzpuaa. TexXHoNIorus: OJHOYIJIEPOIHBIX BEIECTB — METaHOIA, (OPMAJIbIETH A,
XJIOPMETAHOB, MyPaBbUHOM KUCIOTBL. TEXHOJIOTUS 3TAHOJA, YKCYCHOW KHCJIOTHI U
rnneprHa. CHHTETHYECKHE MOIOIIHE CPEICTBA.

baok 5. (8 uacoB) TexHosorus mnoaumepos. Peamuzanusa nporecca
NOJINMEPU3AIMU B TPOMBIIUIEHHOCTH. OCHOBHBIE BUABI MOHOMEPOB. TEXHOJIOTUA
NOJMATWIIEHA H ero Buiabl. llonunponuieH, NOJUCTUPOJ, MOJUXJIOPBUHUI,
tepaon. Texuomoruss kampona. Kayuyk u pesuna. TexHomoruueckas cxema
MOJyYEHHUSI PE3UHOTEXHUYECKUX U3JAeNUid. TEeXHOJOrMdeckrue MA00aBKU H UX
BIIMSHUE HA KayecTBO H3AenusA. Buapl KaydykoB M HMX NIPUMEHEHHE MJIs
KOHKPETHBIX uW3Aenuil. TexXHOnorus TMOJMMEPOB HAa OCHOBE UEJUIKOJIO3BI.
AueratHbie BoOJIOKHA. CMmemnaHHble 3GUPHl  LEUIIONO3bl, HMX TMOJy4YeHUE W
NPUMEHEHHUE B OJUTPAPUUECKON MPOMBIIIJIEHHOCTH U MEIULIUHE.

INPAKTHYECKASA YACTD

IIpakTnueckasi padora Ne 1: M3ydeHue cCBOKWCTB MOJTMMEPOB (WM
XUMHUYECKUE MTPEBPAILCHUS TOJTUMEPOB).

KonrpoabHasi padora Ne 1 (2 yac).

HTorosmulii 3k3aMeH 110 Kypcy OCHOBbI XMMHUY€CKOM TEXHOJI0THM (3a4eT)
(2 yac)
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11 KJIACC [46 yacoB, 4 yaca B HeeI0]

YYEBHO-TEMATUYECKWN ILJIAH KYPCA «OBIIAA XUMUA (IOBTOPEHUE)»

Ne HanmMmeHoBaHue TeM 1 OJIOKOB Cigimze -G BT, BT, K/p
y4eOHBIX YacOB TEOop. MPAKT.

Tema 1 | O0mas xumus (IOBTOpPEHNE) 40 40

biok 1 | OcHOBHBIE K1aCChl HEOPTaHUYECKHUX BEIIECTB. 12 12

biok 2 | Ilepuognyeckuii 3aKOH U XUMUS AJIEMEHTOB. 10 10

brok 3 | XuMunyeckas TepMOAUHAMUKA U XUMHUYECKast KU- 8 8
HETHKA.

biok 4 | Opranndeckasi XuMus. 10 10
HTorosasi KOHTpoJIbHAsE padoTa Mo nporpamMmme «Xumus» (3a4er) 4 4
Pe3eps 2 2
Hroro 46 40 6
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COIAEPKAHUE NPOI'PAMMBI
«OBIIAA XUMUA (IIOBTOPEHHUE)»

TEMA 1. O6mas xumus (nosropenue) (40 yacos)

baok 1. (12 4yacoB) OCHOBHBIE KJACCHI HEOPraHUYECKHX BeIECTB.
['eHeTnyeckast CBSI3b OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB M KHUCIOTHO-
OCHOBHbIE U OOMEHHBIE pEaKIMM MEXJIy HUMH. 3a/lauyd Ha pacyeT Mo Qopmyie,
XUMUYECKOMY YPaBHCHHMIO, Ha W30BITOK-HEIOCTATOK, CMecH U Ap. PacTtBopsl,
PacTBOPUMOCTb, CLIOCOOBI BHIPAXKEHHUSI, KOHIIEHTPALIMK PaCTBOPOB, IPUTOTOBIICHHE
pactBopoB. KOHCTaHTa pacTBOPUMOCTH, IPOU3BENECHUE pacTBopumoctd, pH
pacTBOpPOB.

bBaok 2. (10 uyacoB) Ilepuoguveckuii 3aKOH M XUMHS IJIEMEHTOB.
[ToBTOpEHHE XUMHUM FIEMEHTOB Ha OCHOBE MpuMeHeHus [I3 K mporHO3UpOBaHUIO
COCTaBa U CBOMCTB HEOpraHM4YecKuX coeauHeHuil. Hanucanue ypaBHenuii OBP.
MeTtonbl paccraHOBKH KO3 puimenToB. Psa aktuBHOCTH MeTaiuioB. Cuiia KUCIOT
Y OCHOBAHUM, OKUCIUTEIEH U BOCCTAHOBUTEJIEH B CBSI3HU C MOJIOKEHUEM BJIEMEHTA
B [IC.

baok 3. (8 uacoB) XuMuYeckasi TePMOJAMHAMHUKA W XHUMHYECKasA
KMHeTHMKAa. OHTanenus u 3akoH [ecca. TermmoBod »ddekr peakiuu u
TEPMOXMMUYECKHE YpaBHEHMs. YpaBHeHue [uOOca U cClIeACTBUS U3 HErO.
[Ipuanmn Jle-IllaTtense u ero mpuMeHeHne K XMMHUYECKUM IporieccaM. Ilonsarue
CKOPOCTH pEaKUuu, TMOPANOK PEaKUUH, 3aKOH JCHUCTBUA MacC, KOHCTaHTa
XMMHUYECKOTO JUHAMUYECKOTO PABHOBECHUS. | paHUIBI NPUMEHEHHS 3aKOHOB
XUMHUYECKONM KUHETMKM M  TEPMOJMHAMHUKM. 3aJadyd Ha pacyeT 1o
TEPMOXUMHYECKUM ypPaBHEHMAMH ¢ ucnoas3oBanuem Kp, pH, I1P.

Baok 4. (10 vacoB) Oprannyeckasi XumMusl. YTJEBOJOPOJbl: CTPOCHHUE,
KJaccuukanys, peakimoHHas COCOOHOCTh, u3oMepus. MoHOGYHKIIMOHATIbHBIE
OpPraHMYECKHWE COEOUHEHMS KaKk CyMMa YIrJeBOJAOPOJa W HEOPraHUYECKOro
aHajnora. BzaumoBnusiHue (yHKIMOHAJIBHBIX TpyIn. MeXaHu3Mbl OpPraHMYECKHX
peakiuii U CBA3b C PEAKIMOHHOM CIMOCOOHOCTBIO OpPraHUYECKUX COEAMHEHUH.
3agauu Ha pacyeT Mo MPOAYKTaM CrOPAHUS U IO MACCOBBIM JIOJISIM.

HTorosasi KOHTpoOJILHAs padoTa Mo mporpamme «Xumusp» (3auer) (4 yaca).
Pe3eps (2 yaca).
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8-9 KJIACC [120 yacoB, 2 yaca B HeAes 10 (30 yueOHBIX Heleb)]

YYEBHO-TEMATUYECKHWI IIJIAH KYPCA «<HEOPTAHUWYECKHWI CUHTE3»

8 kiace
Ne HanmeHoBaHHE TeM 1 GJIOKOB QouEoREIeD || I BT u K/p
y4eOHBIX 4acoB | Teop. MPAKT.
Tema 1 | OCHOBBI HEOPraHUYECKOI0 CHHTE3A 18 4 12 2
biok 1 | IlpenMer u 3a1aui HEOPraHMYECKOI'O CUHTE3A. 2 2
biok 2 | KonnuecTBeHHbBIE XapaKTEPUCTHKH XUMHUECKUX PEAKIINH. 2 2
bnok 3 | TexHuka 1a00paTopHBIX padoT. 12 12
KoutpoJabHas padora Ne 1. OCHOBbI HEOPraHMYECKOI0 CHHTE3a 2 2
Tema 2 | CHHTE3 NPOCTHIX H CJOKHBIX HEOPTAHUYECKHX BellleCTB 34 2 30 2
bnok 1 | [lonroroBka K MpoBEICHUIO JJAOOPATOPHOTO SKCIEPHMEHTA M €ro IUIaHUPOBAHHUE. 2 2
bnok 2 | [lonydeHue npoCThIX BEIIECTB. 4 4
biiok 3 | Okcuapl. [lonyuenne okcu10B. 4 4
bnok 4 | 'uapoKCUIbI M X MOJTyYECHUE. 4 4
bnok 5 | Kucnorsl. [lonydenne Kucior. 4 4
biok 6 | Conu. ITonyuenue conei. 10 10
bnok 7 | Mcnonp30BaHWe peakiuu THAPOIU3a U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM 4 4
peaKIMu JIJIsl TOJYYEHHUs PA3JIMYHBIX BEIIECTB.
KonTpoabHas padora Ne 2. CuHTe3 NPOCTHIX U CJI0KHBIX HEOPraHUYEeCKHX 2 2
BelleCTB
Tema 3 | CamocTosiTe/ILHBIH CHHTE3 4 2 2
brok 1 | CamocrositenpHas pa3paboTKa METOJIUKH M OCYIICCTBICHHE CHHTE3a BEIIECTBA C 2 2
3aJaHHBIMU CBOVMCTBaMHM.
KonTpoabHas padora Ne 3. [IpakTuyeckasi pa3padorka MeTOAUKH MOJYYeHHsI 2 2
BeleCTBA
HTorosasi KOHTpoibHasA paboTa. KOHTpPOJIbLHOE MOJIy4YeHHe BellecTBa 4 4
BCEI'O no 8 knaccy 60 8 42 10
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9 kjaacc

Ne HaumenoBanue TeM U 6J10KOB Obmee kon-8o0 | BT. . B K/p
y4eOHBIX YacoB | Teop. MPAKT.
Tema 1 | Cunre3 coenuHenni s, p, d-3nemenToB I-VII rpynn 60 2 50 8
brok 1 | Texnuka 6e3onacHoctu. O0muMe nprueMsl pabOThl B XUMHUYECKOU J1abopaTopuu 2 2
(moBTOpEHUE).
biiok 2 | Cunres coenuHenuit s-3y1eMeHToB | rpynmsbl. 4 4
binok 3 | Cunres coenunenuii s-35eMeHToB Il rpynmbl 4 4
biok 4 | CuHre3 coenuHeHul p-aneMeHToB [II rpynmbl 4 4
bnok 5 | Cunres coenuuenuit p-3nemeHToB [V rpynisl 8 8
brok 6 | CuHTE3 COeIMHEHUN p-2JIEMEHTOB V IpyMIibl 8 8
biok 7 | Cuntes coenuHeHui p-3yeMeHToB VI rpynibl 6 6
bnok 8 | Cunres coenunenuid p-anementoB VII rpynisl 4 4
bnok 9 | Cunre3 coeaunenuii d-snemeHToB. [lonmyueHne KOMIUIEKCHBIX COEAWHEHHN 12 12
d-seMeHTOB (PaCTBOPUMBIX U HEPACTBOPHUMBIX ).
KonTpoabHas padora mo teme 1. CamocTosiTesibHAsi pa3padoTKa METOAUKH 4 4
MOJIy4YeHHs1 BelleCTB.
HToroBasi kKoHTpPOJbLHasi padoTa. KoHTpoJIbHOE MoJTyYeHHe BelllecTBa 4 4
BCEI'O no 9 knaccy 60 2 50 8
BCEI'O 120 10 92 18
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COIAEPKAHHUE NPOI'PAMMBI
«HEOPTAHUYECKHWIA CUHTE3»

8 KIIACC
TEMA 1. OcHOBbI HeOprann4ieckoro cuare3a (18 yacos)

bnok 1. (2 4aca). Ilpeamer m 3aJa4¥ HEOPraHM4YeCKOro CHHTE3a.
TeopeTnueckre OCHOBbI HEOPTaHUYECKOTO CHUHTE3a: CTPOCHHE BEIECTBA, TEOPHUS
XUMHUYECKUX MPOLECCOB, XUMUS 3IEeMEHTOB. [IporHo3upoBaHre CBOWCTB BEIECTB
U CcrHocoOoB mosyueHus. TexHuka O€30MacHOCTH MpuU paboTe B XUMHUYECKOU
nabopatopuun. OkazaHue MepBOI TOMOIIY TP 0KOTaX (TETUIOBBIX U XUMUYECKHX ).
Texanka mabopatopHbix pabotr. JlabopatopHas mocyma u  00OpymoBaHUE
[TosryueHune YnCThIX MpenapaTosB.

bnox 2. (2 uyaca). KosmyecTBeHHbIe XAPAKTePUCTUKH XMMHYECKHX
peakumid. [IpumeHeHHe TeopuM KOJMYECTBA BELIECTBA M 3aKOHA COXPaHEHUS
Maccbl K pacyeTy MacC BEIIECTB, BCTYNHMBIIMX B PEAKIUIO U BHOBb
nonyuuBmxcs. [lonsitue o6 sxBuBanente. akTop FKBUBAJECHTHOCTU. MosgpHas
Macca OJKBHMBAJIEHTAa W €€ pacyeT Ui peakiuil oOMeHa M OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuuidi. OnpenesieHrne MacCOBOM JOJIM BbIXOJA MMPOAYKTa OT
TEOPETUUYECKH BO3MOKHOI'O KOJTMYECTBA (MJIM MACCHI).

Pemenne 3a1ay Ha BBIYMCIIEHHE MACC BELIECTB, BCTYMNAIOIIUX B PEAKLUIO U
NOJIyYMBUIMXCSI B pe3ysiprare ee. Pacuer wMaccoBod J0AM BBIXOAA OT
TEOPETHYECKOro. Pacduer M uCHosib30BaHUE MOJSIPHOM MAacChl 3KBHUBAJIEHTA B
pELIeHUH 3a4ay.

bnox 3. (12 4acoB) Texnuka gadoparopHbix pador. OOmme
1a00opaTopHble TPHUEMBI, MCIOJB3yEeMble MPU TMOIYYCHHH U OYHMCTKE BEIIECTB:
B3BEIIMBAHME, PACTBOPEHHE, H3MEpeHue o0beMa, OTJIMBAHHE, OTCHIIIAHUE,
HarpeBaHue, (UIBLTPOBAHHUE, BbIIApUBAaHUE U yNapuBaHue. YUCTOTa pPEaKTHUBOB.
Xpanenue. HarpeBanue BemectB. [IpaBwia HarpeBanus. [londop HarpeBaTeIbHBIX
puOOpOB.

PactBOopbl,  mpUrOTOBIEHME  pACTBOPOB.  PacTBOpeHHME  BEILECTB.
[IpuroroBieHne pacTBOPOB € 3aJaHHBIM coOJepkaHueM BemiecTBa. CrocoObl
BBIPOKEHUSI COJICpXaHUSI BEIIECTBA B PacTBOpE: MaccoBas JA0Js, 0ObeMHas U
MOJISIpHAsl J0JIA, MAaccoBas KOHILIEHTPALMS, MOJISIpHAs KOHLEHTpALUS BELIECTBA,
MOJISIpHAsE KOHLEHTpauusi 3KBUBAJIECHTA, MOJSAPHOCTh. IIMOTHOCTH pacTBOpPOB.
TexHHKa MPUTOTOBJIEHUS PACTBOPOB W3 TBEPABIX M KUAKUX BELIECTB, APYIHX
pactBopoB. «IIpaBuno kpecra» (KBagpar [lupcona). IlepemenBanue pacTBOpoB.
[IpurotoBneHne pacTBOPOB KHUCIOT U IIENOYe U3 Oojee KOHIEHTPUPOBAHHBIX
pacTBOpPOB

Beinenenue BemecTB U3 pactBopa. Kpuctammnzanus U MoJy4eHUe BEIIECTB
B KpyHHOKpUCTaUIM4ecKoM Bue. OtneneHue ocanka oT pactBopa. [IpombiBanue
ocanka. [lekanrauus u dunsrpoBanue. Buasl punbTpoBanus. OuibTpoBaHUE MO
BakyymoM. LlenTpudyrupoBanue, oTxumanue. BeicaniuBanue.

OuncTtka BeniecTB. BbIcylmnBaHuE TBEpAbIX M Ta3000pa3HbIX BEILECTB;
OYMCTKA BEIIECTB: MEPEKPUCTAJUIM3ALMSA, BO3rOHKA, mneperoHka. Cymka Hu
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MPOKAJIMBAHUE MTOJTYYEHHBIX BEIIECTB. XPAHEHUE YUCTHIX BEIIECTB.
Kontposabnass padora Ne 1. OCHOBbI HEOPraHM4YecKOro cuHresa (2
yaca).

TEMA 2. CuHTe3 NPOCTHIX U CJI0KHBIX HEOPraHudeckux Bemiects (34 yaca)

bnoxk 1. (2 wuyaca) IloaroroBka K TNPOBEACHUI0 JAOOPATOPHOIO
JKCIIEPUMEHTa M ero ImjaHupoBaHue. IloarotoBka K  MOpPOBEAECHUIO
71a00paTOPHOTO PKCHEPUMEHTa M ero miaaHupoBanue. PaboTa ¢ nurepaTypoii mo
HEOPraHUYECKOMY CHHTE3Y, YueOHO-Hay4YHOH U CrpaBOYHOM jutepaTypoi. [louck
noaxondAmend meronuku. M3yuenne xonma cuntesa. IloaroroBka TeopeTHdyeckoro
00OCHOBaHHSI CHHTE3a, MOJITBEP)KIEHHUE COCTaBa IMOJYYEHHOTO BEIIECTBA U
omuicaHWe ero CBOWCTB. [lmanmpoBaHue 3KcrepuMeHTanbHOU padoThl. [TombGop
oOopynoBanus. [loaroroBka 3asBku Ha 000pyioBaHUE U peakTuBbl. [IpakTuyeckoe
HaOmofeHne pabotel. HaOmromeHwue BO  Bpems  MPAKTUYECKOM  pabOoTHI.
JlaGopatopHsIi )xypHai. Otuer 1o padore.

bnok 2. (4 uyaca) Iloayyenwe mnpocTbix BemecTB. Kriaccudukamms
npocThix BemecTB. Mx cBoiictBa. CrocoObl TOJIy4EHHS MPOCTHIX BEIECTB.
CrocoObl MOMy4YeHUs: METAJIOB, HEMETAIOB, aM(OTEPHBIX MPOCTHIX BEIIECTB.
[TonyueHne BomoOpoa, KUCIOPOAA, XJI0pa, CEPbI U Ap. BoccTaHOBIEHNE METAJUIOB
U3 OKCUJOB AEHCTBUEM BOAOpOAa. BoccTaHOBIIEHHE METATIOB U3 PACTBOPOB COJIEH
JIPYTUMU METaJUIaMHU.

brok 3. (4 uvaca) Oxcuabl. [lonydenue oxcuaoB. Knaccudukanus,
HOMEHKJIaTypa, cTpoeHue okcunoB. CoiicTBa. I'enetnueckue cBsizu. CrocoObl
nosydeHusi. [lomyueHne okcHI0B: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX.

bnok 4. (4 4vaca) T'mapokcuabl M MX mojgay4dyeHue. [UIpPOKCUIBI, HX
KJIaccu(puKanus, HOMEHKIIATypa, ctpoenue. I 'enetuueckue cBsizu. OCHOBaHUSA U UX
Kjaccudukanus, ctpoeHue u cpoiicTBa. [lojgyueHue THAPOKCHUIOB: OCHOBHBIX,
aM(oTepHBIX.

bnok 5. (4 w4yaca) Kwuciaorsl. Ilonydyenme Kucaor. Kuciotsr.
Knaccudukanus, HOMEHKIATypa, CTpoeHHWe U CBoOicTBAa. CHocoObl MOTYyYEHHUS.
[Tony4yeHue KUCIOT: KUCIOPOACOAEPKAIIMX U OECKUCIOPOIHBIX.

bnok 6. (10 4acoB) Coun. Iloaydenue coJgeii. Kraccudukamus,
HOMEHKJIaTypa, CTpoeHue M cBoiictBa. CriocoObl nonydenus. [logyueHnue cosei:
cpenHux (pacTBOPUMBIX W HEPACTBOPUMBIX: OE€3BOIHBIX, KPUCTAIOTUAPATOB);
KHUCJIBIX U OCHOBHBIX, IBOMHBIX (KBaCIbl), KOMILJIEKCHBIX.

bnok 7. (4 yaca) Ucnosib30BaHMe peaKuil THAPOJIN3a U OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHOW peakuMu Uit TMOJIyYeHHsl PA3JIMYHBIX BellecTB.
Hcnonb3oBaHuEe peakluil THAPOJIM3a B HEOPraHUYECKOM CHHTE3€. Y CIOBUS,
yckopsitomue — rujaposm3.  [IpuMeHeHHe  OKHCIUTENbHO-BOCCTAaHOBUTEIBHOM
peakiMy B HEOpraHuyeckoM cuHTe3e. Haubonee MUPOKO HCMHOIB3yEMBbIE
BOCCTAHOBUTEIN M OKHCIMTENH. YCIOBHUS, BIMAIOIIME HA XOJ OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX  peakuuid.  [lodyyeHne  pa3nuuHBIX  BEIIECTB  C
UCIIOJIBb30BAaHUEM  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIMU H  PEaKUUH
TUAPOIN3A.
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Kontpoabnass padora Ne 2. CuHTe3 mNpPOCTBIX ¢  CJIO0KHBIX
HEOPraHu4YeCKMX BemecTs (2 yaca).

TEMA 3. CamocTosiTe/IbHBbIN cHHTE3 (4 yaca)

bnoxk 1. (2 wuyaca) CamocrosiTesibHasi PpPa3padoTKa METOAUKH H
ocylllecTBJIeHHEe CHHTe3a BellecTBa ¢ 3aJaHHbBIMH cBoiicTBamMu. OmnucaHue
COCTaBa U CTPOEHHUs MpOAyKTa peakuuu. [IporHo3upoBaHue CBOICTB BELIECTBA.
Breibop cnocoba momydenus. OnucaHue XUMHUYECKHX IMPOIIECCOB, JIEKAIIUX B
OCHOBE €ro MoJy4yeHus. PacueT Koau4ecTBa U Macchl BEIIECTB, HEOOXOIUMBIX JIs
MOJlydYeHHUs] 3aJaHHOro BemiecTBa. PacyeT MaccoBoil JonM  BBIXOJA  OT
TEOPETUYECKH BO3MOXXHOM Macchl oObema WM KonuuecTBa. Pa3paborka miaHa
NOJlyueHus: BemiecTBa u monbop oOopynoBanus. IlpakTuueckoe momxydeHue
BemiectBa. Habmonenue B xoae padbotel. Uaentudukamus BemecTsa. AHaIU3 Xoaa
IPAKTUYECKOr0 MOJy4YeHUsl BellecTBa. BuiBoabl mpu padore. 3akiItodeHHe o
IPUrOIHOCTH MeToMKH. Koppekuus niaHa u ycaoBUil MOITy4eHHUS.

Konrtpoabnas pabdora Ne 3. [IpakTudeckasi pa3padoTka MeTOANKH
MoJiyueHusi BeuecTa (2 yaca).

HNToroBasi kKoHTpoJbHasi padoTa. KoHTpoIbHOE MOJTyueHHe BelllecTBa.
(4 gaca)

9 KJIACC
TEMA 1. Cunre3 coequHeHuii s, p, d-aniementoB I-VII rpynn (60 yacos)

bnok 1. (2 yaca) Texnnka Oe3omacHocTtu. O0mue npuemsl padoTbl B
XHMHU4YeCcKOi JjabopaTopuu (IOBTOPEHME).

bnox 2. (4 yaca) CuHTe3 coeanHeHHil s-d3jeMeHTOB [ rpynmsl.
Bo3MoskHbIEe BapHaHTbl COEIMHEHUI ISl CUHTE3a: XJIOpUJ Kaiusi, pocdaTr HaTpus
(KpUCTAIIOTUAPAT), XPOMOKAJIUEBBIE KBACIIBI.

bnoxk 3. (4 4waca) CuHre3 coeauHeHuii s-3jemMeHTOoB II Tpynmsbl.
Bo3MmoxHbIe  BapuaHThl COEIMHEHUW JUJIi  CHUHTe3a: Ccyhnbdar  Kambuus
(kpucTamoruapaT u 0e3BOJHAsI COJb), XpoMaT Oapusi, OKcajaaT KajbllHs, aleTar
KaJIbLIMsI, OCHOBHOM KapOOHAT MarHus, epoKcu oapus.

bnoxk 4. (4 4aca) Cunre3 coennHenuii p-3jaemenToB III rpymnnsbl.
Bo3moxxHBIE BapuaHTBl COCAWHEHUN JJISI CHHTE3a: AJIOMOAMMOHHMMIHBIE KBACLbI,
aJIFOMOKAaJIMEBbIE KBACIbl, OOpHAasi KUCIIO0Ta, TeTpabopat HaTpus, MeTadopaT MeH,
MeTabopaT aTIOMUHUSA, MeTabopaT XpoMma.

bnox 5. (8 yacoB) CuHTe3 coenmHeHuil p-3jaeMeHTOB IV rpymnnbl.
Bo3moxHble BapuaHThl COSAMHEHUN ISl CHHTE3a: KapOoHaTa IIMHKA, OCHOBHOIA
XpOMaT CBUHIIA, CUJIMKATHI, CEPOE OJIOBO, OJIOBSIHHAS KUCIOTA, OKcuAbl cBUHLA (11,
IV).

bnok 6. (8 wacoB) CuHTe3 coeqJUHEHHMH P-3J1€eMEHTOB V TrpyNnmbl.
Bo3MoOXHbIE BapuaHTbl COEIMHEHUW JJIsI CUHTE3a: a30TUCTas KHUCJIOTa,
Kpuctajuioruapara ¢ocdara MHKA, aMMHaK, OCHOBHOW d¢ocdar Kambplus,
optodocdopHas KucioTa.
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bnox 7. (6 yacoB) CuHTe3 coeanHeHHil p-3jaeMeHTOB VI rpynmbl.
Bo3MoxHbIE BapuaHTbl COEOUHEHUM nJsi CHHTe3a: cyibdar Oapus, cyiabdunu
KaJIMUsL, THOCYNb(}AT HATPUsl, TETPATUOHAT HATPUSI.

bnok 8. (4 yaca) Cunre3 coeguHeHuid p-djemeHTOoB VII rpymnmsl.
Bo3MOXHbIE BApUAHTBI COEIMHEHUI JJIs1 CUHTE3a: XJIOp, XJIOpAT Kajlus, )KaBEeJIeBas
BoZa (pacTBOp THUIOXJIOPUTA U XJIOpUJA Kallus), MOJHOBATasi KHUCJIOTA, WMOAM]L
KaJIHSL.

bnok 9. (12 uaca) Cunrte3 coemuHennui d-3siementoB. I[losydenme
KOMILIEKCHBIX COeUHEHUH d-3/1eMeHTOB (PacTBOPMMBbIX M HEPACTBOPUMBIX).
Bo3MoxHbIe BapyaHThl COeAMHEHU AJisi cuHTe3a: okcup xenesa (I11), cons Mopa,
okcun menu (1), xnopun menu (I), ocHoBHOM kapOonat memau (II), okcua muHKa,
XKeJle30aMMOHHIMHbIE KBacubl. [lomyuyeHue KOMIUIEKCHBIX COequHeHui d-
3JIEMEHTOB (PacTBOPUMBIX U HEPACTBOPUMBIX): cyibdaT Tetpaammuumenn (II),
OepauHCKas J1a3yphb.

Kontpoabnass padora mo Teme 1. CamocrositesbHasi pa3padoTkKa
METOAMKH MOoJIydYeHHus BeliecTB (4 yaca).

HNrorosasi KOHTpoOJLHAsi padoTa. KoHTpoJIbHOE MOJIydeHue BemecTBa (4
yaca).
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10-11 KJACC [124 yaca, 2 yaca B He/1eJI10]
YYEBHO-TEMATHYECKWI IIVIAH KYPCA «OPTAHUYECKWIA CUHTE3»

10 knacc
O6mee ko1-B0 | B 1. 4. BT u
Ne HanmenoBanue TeM 1 0JIOKOB = K/p
y4eOHBIX YacoB | Teop. MPAKT.

Tema 1 | Oprannyeckuii cuaTe3 — 10 Ki1ace 60 7 47 6

bnok 1 | TexHuka 1abopaTopHbIX paboT B 1a00paTOPHH OPraHUYECKOTOCHHTE3A. 2 2

biiok 2 | OcHOBHBIE METOJBI BBIJICICHUSI U OUYMUCTKH OPraHUYECKHX Be- 4 4
IIECTB.

bnok 3 | Metoab! uaeHTU(UKALIUN OPTaHUYECKUX BEILECTB.

brnox 4 | CuHTe3 NPOU3BOIHBIX AJIBAETUIOB U KETOHOB. 8 1 7
[TpakTuueckas pabora.

bnok 5 | CuHTe3 npon3BOIHBIX KapOOHOBBIX KuCIOT.[IpakTHueckas pabdora. 8 1 7

biok 6 | CuHTE3 raJoreHonporu3BOIHBIX YIJIEBOAOPOIOB. 4 4
ITpakTruyeckas pabora.

bnok 7 | CuHTE3 HUTPOCOECTMHEHUN. 10 1 9
ITpakTryeckas pabora.

bnok 8 | Peaknuu koHneHcanuu. 8 1 9
ITpakTuyeckas pabora

biok 9 | JlmazotupoBaHue U a30COYETAHHUE. 6 1 3
ITpakTruyeckas pabora.
IIpakTHyeckasi KOHTPoOJIbHasi paboTa no teme 1. 2 2
HTorosasi npakTnyeckass KOHTPOJIbHasi padoTa 4
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11 xkaace

Ne HaumenoBanue TeM U 6J10KOB Obmee kon-8o0 | BT. . B K/p
y4eOHBIX YacoB | Teop. MPAKT.

Tema 1 | Oprannyeckuii cuaTe3 — 11 Ki1ace 64 8 48 8

bnok 1 | Okucnenue opraHM4eCcKX COCTMHEHUN 10 2 8
ITpakTuyeckas pabora.

bnok 2 | BoccranoBieHHE OPraHUYECKUX COSTUHEHUH 8 8
ITpakTuyeckas pabora.

biok 3 | CuHTE3 reTepoluKINYeCKUX COCTMHEHUN. 14 2 12
ITpakTuyeckas pabora.

bnok 4 | IlonydeHne CUHTETUYECKUX U UCKYCCTBEHHBIX ITOJIMMEPOB 14 2 12
[TpakTuueckas pabora.

bnok 5 | Xumnueckue npespaienus B nonuMepax.lIpakruueckas paboTa. 10 2 8
IIpakTHyeckasi KOHTPOJIbHAsi padoTa nmo teme 1 4 4
Hrorosasi npakTnyeckass KOHTPOJIbHasi padoTa 4 4
Hroro 124 14 96 14
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COJEPKAHHME KYPCA
«OPTAHUYECKHM CUHTE3» 10-11 kiaaccesl

10 kaace
TEMA 1. Oprannveckuii cunre3 (60 yacos)

bnok 1. (2 4yaca) Texnuka JadbopaTopHbIX padoT B JadopaTopuu
OpPraHu4YecKoro cuHre3a. TexHuka Oe3zomacHoctu. Ilpeamer u  3agauu
OpraHMYECKOTO cuHTe3a. TexHuka jgabopatopHbix padot. JlabopaTtopHas nmocyna u
oOopynoBanue. [loaroroBka Kk mpoBeACHUIO TAOOPATOPHOTO SKCIIEPUMEHTA U €T0
miaHupoBanne. KoIMYeCTBEHHBIE XapAaKTEPUCTHKHA XUMHYECKUX  PEAKIIHM.
Odopmienne oTyera o0 CHHTE3y OPraHNYEeCKOro COeTMHEHUSI.

bnox 2. (4 yaca) OcHOBHbIe MeTOAblI BbIAeJeHUST H OYHCTKH
opraHuveckux BemiecTB. HarpeBanue, oxiaxkaeHue, ocymieHue, GuibTpOBaHUE,
BO3TOHKA, KpUCTAUIM3alMsl, MEeperoHka (BUIbI MEPErOHKU: MPOCTas MEpPEeroHka,
NEpPEeroHKa MoJj BaKyyMOM ), SKCTPAKIIUSL.

IIpakTHyeckasi KOHTpoJbHast pabora. IlpoBeneHne TNEPEeroHKU U
NEPEKPUCTAILTU3AIMN OPTaHUYECKUX COeMHEHUH (Ha BbIOOp mejarora).

bnok 3. (4 yaca) Meroabl uaeHTU(PUKANMHA OPraHUYECKHX BelleCTB.
OmnpeneneHue Temneparypbl IUIaBJIeHUs, (GUKcAIUs TEeMIepaTypbl KUIEHUS,
onpe/eseHue MoKa3aress IPeJIOMICHHUS OPraHMYECKUX BEIIECTB.

IIpakTnyeckas padora. OmnpeneneHne KOHCTAHT OPraHUYECKUX BELIECTB
(na BbIOOD Tegarora).

bnok 4. (8 yacoB) CuHTE3 NIPOU3BOJHBIX alIbAETUI0B U KETOHOB. OCHOBBI
peaknuii HykJ1eo(pUIHLHOTO MPUCOSANHEHUS, KATaIN3 dTUX PEaKIIHM.

IIpakTH4yeckas padora. CUHTE3 CIEIYIOIIUMX OPraHWYECKHX BEUIECTB (HA
BBIOOp TIe1arora): OKCUM areToHa, OeH3mwmmaeHanmInH (N-OeH3anbaHIINH).

bnok 5. (8 wacoB) CunHTe3 NMPOU3BOJAHBIX KapOOHOBBIX KHCIOT. OCHOBBI
peakluy alUJIMPOBAHUS: TIOHSITHE AalMJIUPOBAHUS, OCHOBHBIE AlMJIHMPYIOIIHE
areHTbl W  Katanu3aTtopbl. OCHOBBI peakUuMud ATEpUPUKALMU:  TOHSATHE
TepUPUKALINU, KATAIU3aTOPBI U YCIOBHSI MMPOBECHUS PEAKIIUU.

IIpakTuueckass padora. CuHTE3 CHEAYIOIMMX OPraHUYECKUX BELIECTB
(mpumepsl): N-aleTaHWIN, aleTUICATUIMIOBas KucioTa, P—HadTtunanerar (B—
HaQTUIOBBIN 2UP YKCYCHOU KUCTOTHI), B — HadTHnOeH30aT (HaTHIIOBBINA dQup
OCH30MHON KHUCIOTHI), (PEHMIOBBIM 3pup OeH30MHHOIN KHUCTIOTHI ((eHmnOeH30ar),

OyTunanerar (YKCYCHOOYTHITOBBIIA a¢up), n300yTHUIAeTaT
(YKCYCHOM300yTHIIOBBIN 3¢up), nM3oaMmianerar (yYKCyCHOW30aMHJIOBBIN 3¢up),
ATUIALETAT (YKCYCHOATHIIOBBIN a¢up), M30IIPONNIIALETAT

(YKCYCHOM3OIIPONUIIOBBIN 3QHp), OEH30HHOITUIOBBIHN 3up (3THIOEH30aT).

bnok 6. (4 waca) CuHTE3 rajJlOr€HONPOU3BOAHBIX YII€BOAOPOI0B. OCHOBBI
raJJOTEHUPOBAHUSl OPraHUYECKUX COEAMHEHUMN: YCIOBUS pEaKUUH, areHThI
rajJlOreHUpPOBaHUS, KaTaJau3aTopBhl. OcoOenHoctH rajJlOr€HUPOBAHUS
ann(aTuyecKkux  yrieBOJOpPOAOB, AapOMAaTHUYECKUX  YIJIEBOAOPOJAOB U  MX
IpOU3BOAHBIX. ['aloreHnpoBanye CnupToB U (PEHOJIOB.
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IIpakTHyeckass padora. CuHTE3 MO peakUuu TaJTOT€HUPOBAHUS
CIEAYIONIUX OPraHMYECKUX BEIIeCTB (HAa BbIOOp meparora): sTuiaopomwuia, 2,4,6-
TpUOpOMQEHOT U JIp.

bnok 7. (10 4vacoB) CuHTe3 HUTpocoenuHeHud. HurpoBaHue
anu(paTUIECKUX U apOMATUYECKUX YTIEBOAOPOAOB U UX MPOU3BOJHBIX. ATEHTHI
HUTPOBAHUS, HUTPYIOIIUE YACTHUIIbI, KATAIN3aTOPBI.

OcoOEHHOCTM HUTPOBAHMS 3aMEIEHHBIX apOMAaTHUYECKUX COEIUHEHUMN
(opueHTHpYIOLlee BIMSAHUE 3aMECTUTENICH, YCJIOBHS MPOBENCHUS PEAKIIUH).
JHpyrue crnocoObl NOTyYeHHs] HITPOCOSAUHEHUH.

IIpakTuyeckas padora. CuHTE3 MO pPEAKUMU HUTPOBAHMS CIIECTYIOLIUX
OpraHMYECKHUX BelIeCTB (Ha BBHIOOp Temarora): MNHKPUHOBAs KHCIOTa, O —
HUTPOHA(PTAINH, HUITPOOEH301, M-AUHUTPOOEH30JI, HHITPOMETAH.

bnaok 8. (8 uyacoB) Peaknum xoupeHcaruu. OCOOCHHOCTH TIOTyYCHHUS
apOMaTUYECKUX aMUHOB M MX MPOMU3BOJHBIX [0 pEAKIUSAM aJIKWINPOBAHUSA
aMMOHOJIM3a U B3aUMOJIEUCTBUS C OKCOCOEAMHEHUSIMU.

VYcnoBust NpoTeKaHus peakiuu, KaTalu3aTopbl, 0COOEHHOCTH.

IIpakTuyeckass pa6ora. CuUHTE3bl CIHEAYIOIIMX OPraHUYECKUX BELIECTB
(mpuMepsI): aIeTOyYKCYCHBIN a¢up, TMOEH3aIbaIeTOH, 1-
KapOATOKCUIIUKIIONIEHTAHOH.

bnok 9. (6 yacos) /AnazorupoBanue U azocoderanme. OCHOBBI peaKIUU
IMA30TUPOBAHUS: AKTUBHOCTh AMHUHOB, AareHThl M KaTalM3aToOpbl PEaKIHH
JMa30TUPOBAHMUS, YCIOBUA MPOBeIeHUs peakiuu. OCHOBBI pEaKui a30COYCTAHUS:
ANEKTPOPHIBHOCTh KATHOHOB JMA30HUS U METObI €€ MOBBIIICHUS, a30COYETAHHUE
apoMaTHYeCKUX aMUHOB U ()eHOJIOB, BiusHKE pH Ha peakiMOHHYIO CTOCOOHOCTb.

IIpakTH4yeckass KOHTpoJbHasA padora mo teme 1 (2 waca). Cunre3 no
peaKuy a30COUYeTaHusl CIEIYIOIINX OPraHNUECKUX BEIIECTB (Ha BBIOOp Menarora):
reJIMaHTUH (METUII0paHX), B-HadTonopanx, napakpacHbIi (1-(m—
HUTpOhEeHMI1a30)-HaPTOJI-2), M-aMUHOA300€H3011.

Hroropasi mpakruyeckasi KOHTpoJibHass pabdora (4 4aca). Cunre3 10
peakuuy AUa30TUPOBAHMS CIEAYIOLIMX OpPraHWYECKUX BelIecTB (Ha BBIOOD
nejarora): peHos, Hoa0EH30J U Ap.

11 KJIACC
TEMA 1. Oprannuyeckuii cunres (64 yaca)

bnok 1. (10 yacoB) OkucjieHne OpraHUYeCKUX coequHeHUil. OCHOBBI
pEaKIMu OKHUCICHHUS OPraHMYECKUX COCJUHEHMI: YCIIOBHS, KaTallu3aTophI,
0COOEHHOCTH OKHCJICHHSI apOMATHIECKUX YTIIEBOIOPOIOB.

IIpakTnyeckass padora. CuHTE3 MO pEaKUUU OKHUCIECHHS CIEOYIOIIHNX
OpraHUYECKUX BellecTB (HaBBIOOp Iearora): U3oMacisiHasi KUCJIOTa, aIuIIMHOBAs
KHCIIOTa, OEH30IHasl KMCJIOTa U3 OEH3WIXJIOpH 1A, OCH30MHAs KUCI0Ta U3 TOIYOJIa,
tepedranieBas kucioTa, OCH30MHAs KUCIOTa M OEH3WIOBBIM CIUPT (peakius
Kannunapo).

bnok 2. (8 wacoB) BoccTtaHoB/IeHHEe OPraHMYEeCKUX coeMHeHuii. OCHOBBI
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pEaKkIMH BOCCTAHOBJICHHUS pA3JIMYHBIX KJIACCOB OPraHWYECKHX COEIMHEHHM:
OKCOCOEIMHEHUH, HUTPOCOEANHEHUN; YCIIOBUs, KaTaau3aropsl, BiausHue pH Ha
BOCCTAHOBJIEHHE aPOMATUYECKUX HUTPOCOEIUHEHUI.

IIpakTHyeckas padora. CUHTE3 IO peaKLIMU BOCCTAHOBIICHUS CJICTYIOLINX
OpraHMYECKHX BEIeCTB (Ha BBIOOp meaarora): OyTaHOI-2, aHUJIUH U JP.

bnok 3. (14 4yacoB) CuHTe3 TreTEePOUUKIUYECCKHUX COeIUHEHHI.
[Muknuzanus 1,4nuokcocoenMHeHNi, cuHTe3bl ['aHua (pasnuuHble MOAU(pUKALUN),
BAapUAHThl CUHTE3a XMHOJIMHA KOHACHCAIMEN aHWIMHA C KUCIOPOACOAEPKAILUMHU
COEIMHEHHSIMU.

IIpakTuyeckas padora. CuHre3 XuHOJAMHA, nuppona KHoppa, nupuanHa
['anua u 1p.

braox 4. (14 4acoB) IlosyyeHHe CHHTETHYECKMX M HCKYCCTBEHHBIX
noJimMepoB. OcOOEHHOCTH MPOBEACHUS PAJUKAIBHON U HOHHON MOJUMEpU3aLnn
OpU CHUHTE3€ IIOJIMMEPOB: YCJIOBHS TPOBEACHHUS, BIUSHUE KaTalIu3aTOpOB U
temneparypbl. OCOOEHHOCTH TOJIyYE€HHsI MCKYCCTBEHHBIX MOJIMMEPOB Ha OCHOBE
LEJUTI0JI03b], BIUSHUE HAJAMOJEKYJISIPHON CTPYKTYPbI LEJUTI0I03bl HA OCOOEHHOCTH
HOJIyYEHUS PA3INYHBIX POU3BOAHBIX (IPOCTBIX U CIOKHBIX 3(PHUPOB).

IIpakTnyeckas padora. CHUHTE3 MOJIMCTHUPOJIA, ALETATOB IIEJIIHOJIO3bI.
CuHTE3 NOJIMBUHUIIOBOI'O CIUPTA U3 NOJMBUHUIIALIETATA.

bnok 5. (10 4acoB) XumMu4YecKHe IpeBpallleHUus] B MOJUMeEpPAaXx.
OcoOeHHOCTH  peakUuMud TUAPONM3a  CIHOXKHBIX  3(QUPOB  IEJUIIOI03bl U
NOJINBUHWJIALIETATA.

IIpakTH4Yeckass KOHTPOJIbHasi padoTa mo Teme 1 (4 yaca).

Hrorosas npakTuyeckass KOHTPOJbHas padora (4 yaca).
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3 OPFTAHUBAIINOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3ALIUU ITPOI'PAMMBbI

DopMBI M PeKUM 3AHATHH

3aHATHS MPOBOASATCS B MOCTOSHHBIX TPYIIAaX ydanuxcs, cHOpMUPOBAHHBIX
110 BO3pAaCTHOMY NPHUHLMITY (ONTUMAIbHOE KOJIMYECTBO YYaCTHUKOB B rpynne: 10-
15 uyenoBek), B (opMe TEOPETUUYECKHX, MPAKTUUECKMX M HHIWBHUIYaJTbHBIX
3aHSATUM U KOHCYJbTAIUH (POEKTHAs JAeATEeIbHOCTh, IMOJATOTOBKA K OJUMITHA/IaM,
KOH(EPEHITUAM).

IIporpamma cocTOUT U3 pa3iesioB:

«Hauana xumuny:

— 5 kiacc — 2 gaca B HeJlero, Bcero 64 gaca B IoJI;

— 6 KJ1acc — 2 Jaca B HEJIe0, Bcero 64 yaca B 1o/,

«OCHOBBI 00111€} 1 HEOPTAaHUUECKON XUMUN:

— 7 xnacc — 4 yaca B HeJieJIo0, Bcero 128 4acoB B T'OJT;

— 8 knacc — 4 ygaca B Henemo mitoc «Heoprannueckuit cuHTe3» — 2 4yaca B
Hezemo, Bcero 192 gaca B roJ;

— 9 knacc — 4 yaca B Henenmo mitoc «Heoprannueckuit cuHTe3» — 2 yaca B
Heaeo, Bcero 192 gaca B rog.

«Oprannyeckasi XuMHs»:

— 10 knacc — 4 yaca B Henemo 1itoc «OpraHM4ecKuid CUHTE3 — 2 Yaca B
Henemo, Bcero 192 gaca.

— 11 xnacc — 4 yaca B Henento, mOCc «OpraHUYecKuil CUHTE3» —2 Yaca B
Heaeo, Bcero 106 gacoB B rof.

«OCHOBBI XUMHYECKOHN TEXHOJIOTHIDY:

— 11 kmacc — 4 yaca B Hezelo, Bcero 42 yaca B roJi.

«O06mas xumus (MMOBTOPEHUE )»:

— 11 kmacc — 4 yaca B Heneqo, Bcero 44 yaca B roji.

HNroro B 11 knacce 192 yaca B rog.

3anstus no pazgenam «Heopranmueckuit cuHTe3» W «OpraHuyecKui
CHUHTE3» PEKOMEHYETCSl IPOBOJIUTh YEPE3 HEJEII0, MPOIOTIKUTEILHOCTD 3aHATHUS
— 4 ygaca.(IIpumepHsIii 1aH 0()OPMIICHHS] TEOPETHUECKOTO 0OOCHOBAHMSI U TIIaHA
MOJTy9CeHHS BEIecTBa, ohopmieHne otyeTa mo cuutesy — B [Ipunoxenusix A u b).

®opmbl y4eOHOI esITeIbHOCTH:

— JICKIIUM, KOMOMHUPOBAHHBIE 3aHSITHS;

— MPAKTUYECKUE 3aJ]aHUS IO IPUMEHEHHUIO MOJTYUYCHHBIX 3HAHUIA;

— JHUCTAHIIMOHHOE 00yYeHHEe Ha OCHOBE MH(POPMAIIMOHHBIX TEXHOJIOTHIA,

— WHIUBUAYAJbHBIC KOHCYJIBTAINH 00YYaIOIUXCS;

— TPAKTUYECKUE paboOThl HCCJIEIOBATEIILCKOIO U TOMCKOBOTO

XapakTepa, TpeOyrolue HaBblka padboThl ¢ HH(pOpMaIIUEH.

OOyuJaroruecsi ~ OCBaMBAaIOT  CJICAYIOIIME  THUNBI  JesiTeJJbHOCTH:

DBPUCTUYECKUM,  HCCIEIOBATEIbCKAM, YaCTUYHO-IIOMCKOBBIM,  TBOPYECKUHU,
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npakTudeckud, a Takke TPU3, wuHPOpMAIMOHHO-KOMMYHUKATUBHBIN U
pedIIeKCHBHBIM.

MaTtepHaJIbHO-TEXHHYECKHE YCI0BHUS PeaJu3alii IPOrpaMmMbl
TpeboBanust kK ocHaIIEHUIO Y4eOHOTO Mpoliecca:

— J1abopaTopHOE 000PYI0BAHUE;

— KOMIIBIOTEP C BO3MOXHOCTBIO BBIXOJ]a B UHTEPHET;

— MYJbTUMEIUUHBII NPOEKTOP (MHTEpAKTUBHAS J0CKA)

— choelnuaibHasi, Hay4yHas 1 METOINYECKasl IMTepaTypa.
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2. Kmounukos, H.I'. Heoprannueckuii cunres. — M.: [Ipocsemienune, 1983.
3. JlecnoBa, E.B. IlpakTukym no HeopraHmdyeckomy cuHTedy. — M.: Beicimias mikona,
1977.
4. SAxumoB, M.A. OcHoBbI Heoprannueckoro cunresa. — JI.: JIT'Y, 1978.

Jluteparypa ais «OpraHu4eckoro CHHTe3a»

1. ArponomoB, A.E., [ab6apor, [O0.C. JlaGoparopHbsie pabOTBI B OpPraHUYECKOM
npakTukyme. — M.: Xumus, 1974.

2. Yemepuc, M.M., Koubmnn, B. B., Myceko, H. I1., JIrokmosa, H.B., Mo3yneHnko,
JL.LM. JlaGopaTOpHBII MpakTHKyM [0 OpPraHMYecKOW XMMHUHU. METOIMUYECKHE YKa3zaHHUs K
BBITIOJTHEHHIO JTabopaTopHBIX padoT. — baprayn: U3n-Bo Antl'TY, 2013. —124 c.

3. IOpses, 0. K. IIpaktuyeckue paboThl O OpraHuyeckoit xumuu [ Tekcr]: yueO.
nocobue jtst By30B: B 2-x BhII. / FO. K. FOpbeB. — M.: 31-Bo Mock. yH-Ta, 1964.
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5 OHEHOYHBIE MATEPHAJIbI
IIpumepsbl 3a1aHU UTOTOBOI0 TEOPETHYECKOT0 KOHTPOJISI IO MporpaMme « XUMHs»

5 KVIACC

1. 3anumuTe xuMuueckue ¢GOpMyIbl BEIIECTB, €CIU M3BECTHO, YTO HMX MOJEKYJIbI
00pa3oBaHbI:

— 2 atomamu ocdopa u 5 aToMaMH KHCIIOPO/a;

— 2 aTomamu BOA0OpoJa, 1| aToMoM yriepoja u 3 aToMaMH KUCIOpOAa;

— 2 aromamu HaTpus, 1 aTOMOM cepbl U 4 aTOMaMU KUCIIOPOJIa;

— 1 aromom kanuda, 1 aromom kuciopojga u 1 atromom Bopopoja. Onpenenure Kiacc
HaIMCAHHBIX COETUHEHUN.

2. Hansl BemectBa: HNO3, CaO; Mg(OH)2,Naz;POs.

— HaIUIINTE TPOU3HONICHNE XUMUYIECKUX (DOPMYIT TaHHBIX BEIIECTB;

— 0003HaYbTE KAYECTBEHHBIN COCTAB;

— 0003HaYbTE KOJIMYECTBCHHBIN COCTAaB;

— OIPEIENNTE KIIACC COETUHEHU.

3. IlpoBeauTe MBICIEHHBIA 5SKCIEPUMEHT 1O pa3ACJICHUI0 KOMIIOHEHTOB CMECH,
COCTOAIIEH M3 MECKa, caxapa, pacTUTelbHOro macia. CocTaBbTE€ CXEMy pa3JeieHUs CMECH.
Onumure ucHoiab3yemMoe J1abopaTopHOoe 000pYyJOBaHME, MPUMEHSEMbIE METONbl pa3IeleHHUS.
Mo:KHO 11 METOI0M BBITIAPUBAHUS BBIICIUTH MO U3 pacTBopa? Eciu Het, To noyemy?

4. TlpuroToBbTE PacTBOP, COCTOAIIUMN U3 2,4 T MOBAPEHHOM CONMU U 25 M BOAbl. M3yuute
M OINUIIUTE CBOWCTBA TOJIYYEHHOTO pacTBOpa B CpaBHEHUU C pactBoputenem. Jlis
AKCTIEPUMEHTA UCTIONB3YHTE HEOOX0IMMOE 000pyA0BaHHE.

6 KJIACC

1. BeiBegute mpocrelinnyto (GpopMyiny COeIMHEHHUS, B KOTOPOM MaccoBasi JOJIs CEPhI H
kuciaopoga coctaBmsitoT mo S50 %. Omnpexaenute BaJ€HTHOCTh 3JeMEHTOB. (CoCTaBbTe
rpaduueckyro popmyiy.

2. BeiBegute mpocteitiryto Gopmyny okcuaa (9xOy) TpeXBaJICHTHOTO dJEMEHTa, €CITU
MAacCCOBBIC OTHOILICHUS 3JIEMEHTOB B HEM COCTaBJIAIOT 13:6.

3. JIns BeIpamuBaHUS KPUCTAUIOB CyibdaTa Meau TOTOBAT pactBop u3 110 1
CuSO4x5H20 u 200 r Temoit Boasl. PaccuuraliTe MaccoBble JONU: a) KPUCTAJUIM3ALUOHHOMN
BOJIbI B pacTBOpE; 0) BCEH BOJIBI B PacTBOPE.

4. B maGopaTopuu HMMEETCS CMECh, COCTOSIIAs M3 IeCKa, caxapa, JKEJIE3HBIX OIHIIOK.
[IpoBenuTe MBICIEHHBIN OSKCIEPUMEHT M MPEIJIOKUTE CXEMYy OINPEICIICHUs MacCOBOIO
COJIep>KaHusl KOMITIOHEHTOB CMECH.

7 KJIACC

1. Kakas Oyner cpenma pactBopa, eciu cmemars 100 T pacTBopa CEpHOM KUCIOTHI ¢
MaccoBoil noned kuciotel 15 % u 100 T pacTBOopa THAPOKCHIIA HATPUA C MACCOBOM HOJIeH
ocHoBaHus 15 %? Kak mpakTH4ecKH ONpeneanuTb peakLuio cpeabl? YKaXuTe TUIl TPOTEKAIOIIEN
peakmuu. Knaccubuuupyite KUCI0TY B OCHOBaHHUE.

2. YcTaHOBUTE CTPOECHUE COEIMHEHUS, €CIIU NU3BECTHO, UTO MACcCOBBIE J10JIM KUCIOpOAA U
Menu coctaBistoT 1o 40 %, cepel — 20 %.

3. Kakas macca yriaepoaga CropuT TMpud B3aUMOJAEHCTBUU €r0 C KHUCJIOPOIOM,
comepxamiemMcss B 53 m Bo3ayxa (H.y.) MpHU: a) MOJHOM CropaHud (OKHCJIEHUE /0 OKCHAA
yraepoaa (IV)); 6) HenomHoM cropanuu (okucienue 10 okcuaa yriaepoaa (I)).

4. Janbl BemectBa: H2SO4, K;HPO4, Cu20, Mg(OH)2

— JaiiTe Ha3BaHMS BEIIECTBAM;

OIIpEEIINTE KIAacChl;
KJIaccu(puIMpyTe BelecTa
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— u300pasute rpadguueckue GopMyIbl.

5. W3BecTHO, 4TO B K0J10aX HAXOIATCS a30THAsl U CEpPHas KUCIOThI, HO KOJIOBI HE UMEIOT
3TUKETOK. [IpoBeanTe MBICIEHHBIN SKCIEPUMEHT U ONpPEIETUTE COACPKUMOE KaXKITOH KOJOBI.
OTBeT 000CHYHTE COOTBETCTBYIOIIIMMHU PEAKITHSIMH.

8 KIIACC

1. CocTaBbTe KOOPAWHALMOHHYIO (OPMYNy KOMIUIEKCHOTO COEAMHEHHS COCTaBa
Cd(OH)2"4NHj3 (koopAuHaIMOHHOE YKCIIO KOMILIEKCOOOPA30BaTENs PABHO
a) yKa3ath (QyHKIUU BCEX YACTHUI] B KOMIUIEKCHOM COSAMHCHHH.

0) ompeneiauTh BEIMYMHY M 3HAK 3apsjia KOMIUIEKCHBIX HOHOB
(KOMILJIEKCOB).B) IPUBECTH Ha3BAHUE KOMILIEKCHOTO COSAMHCHUS.

I) HamycaTb ypaBHEHUE MEPBUYHOW AMCCOIMAIMM KOMIUIEKCHOTO COETUHEHHsS Ha
KOMIUIEKCHBIA HMOH W WOH(bI) BHemHed c¢epbl. HammcaTs ypaBHEeHHE BTOPUYHOMN
JIMCCOIMAIINH U BBIPOKCHUE JIJIsI KOHCTAHThI HECTOMKOCTH Kiecr.

2. Onpenenure CTENEHb OKUCIEHHS BCEX 3JIEMEHTOB, BXOISAIINX B COCTAB CIIELYIOIIUX
coemuueHmnit: HoS, HNO3 | NH3, CO, SO2, KoMnOs, Cl,, HNO, Kakue coemuHeHHS MOTYT
MPOSIBIIATEH TOJIBKO OKHCHUTENbHBIE CBOMCTBA? COCTaBhTE YpaBHEHHE DJICKTPOHHOTO OallaHca,
paccraBbTe KO (UIINEHTH B ypaBHEHUN PEAKLIUU:

C + HNO3; — CO2+ NO2 + HoOKI + HSOs4 — I + HoS + ...+ ...

VYKakuTe OKHCITUTENb U BOCCTAHOBUTEIb, MPOLIECC OKUCIICHUS! U BOCCTAaHOBJICHUSI.

3. Kak otnmmuuth apyr ot apyra cinenayromue BemectBa: NaCl u BaCls.

OnumuTe 3KCIEpUMEHTAIbHBIE MPOLEAYPhl, KOTOpbIE Bbl MpuAaymanud. Hanwuiure
MOJIHBIE M COKpAaIll€éHHbIE HOHHbBIE YPAaBHEHUS ATHX peakuuid. Ha3oBuTe nmpusHaK peakuuu, 1o
KOTOPOMY MO>KHO CYJIUTh O €€ MPOTEKAHUH.

4. Peakmms 2N20s = 2NO + O mpoTtekaeT B Ta30Boit ¢daze. CKOpOCTh TaHHON peaKInu
paBHa: v = k-p> N2Os. Vkaxure NOpSAOK peaKMH. 3aluIIMTe ypaBHEHHE, CBSA3LIBAIOIIEE
OOILYI0 CKOPOCTh PEAKLUHU CO CKOpPOCTSAIMM TIO OTIENbHBIM BemniecTBaM. Kak W3MEHHTCS
CKOPOCTb JIaHHOW peaklMy MPU YMEHBIIICHUH JIaBJICHUS B 2 pa3a.

5. Kakas macca okcupa xeinesa (I1) mpu B3auMOAENHCTBHY € YIIEpoIoM IIOTpeboBaiach
JUTS1 TIOTJIOMEeHUs TeroThl 65 k/[x. TepMoxumuyeckoe ypaBHEHUE UMEET BUI:

2FeO + C =2Fe + CO> 153 xJIx

6. Beunciiute Maccy 5 %-HOTO  pacTBopa KapOOHaTa HATpUs M Maccy
kpuctamndeckoit coasl (Na2CO3-10H20), koTopele Heobxoaumel st noaydenns 200 r 10 %-
HOT'O pacTBOpa KapOOHATA HATPHUS.

9 KJIACC
1. Temmora o6pasoanus HF cocraBmser AH%¢s = -268 kJIk/Monb. Beramciuts
sHepruto cBs3u HF, ecnm wu3BecTHO, 4TO SHepruu cBsa3u Mosekynl H> u F» cocraBismor
COOTBETCTBEHHO 436 1 159 K][/MOIIb.

2. Hamuinmure ypaBHEHHS peakidii, COOTBETCTBYIOIIMX IPEACTABICHHOW CXEME.

FeS » Xl
- H,S0,x)
BaCl,
X3 X2
OHpCI[eHI/ITC MHA30BUTC HECU3BCCTHLIC BCIIICCTBA.
3. Hcmonb3yst CripaBOYHbBIC JaHHBIE, IMOKA3aTh, BO3MOXHO JIM TPOTEKAHHs PEaKIUH B
CTAaHAAPTHBIXYCJIOBUAX. Ecmu pCaKkius HEBO3MOXKHA, IMPCAJIONKUTL YCJIOBHUA €€ OCYHICCTBICHUA
FeO (x.) + 0,5C (rpadwur) = Fe (x.) + 0,5CO: (T.)
4. B 1860 r. memenkue yueHble XMMUK PoGepr bymsen u ¢usuk I'ycraB Kupxrod
OOHApPYKWJIA B CIIEKTPE COCAMHEHUI HOBOTO JJIEMEHTAa-METalla JBe HEOCCHO-TOIyObIe JIMHUU.
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[To uBeTy cHeKTpalbHBIX JMHUN M MOJYy4Wd HMMsI 3TOT 3jieMeHT. Ilpu ananuze MuHepana
MOJUTYIIUTA, TPOBEJCHHOM BIIEPBHIE €I1IE B

1846 r. Hemeukum xumMukoM K. IlnarTHepom, oka3amoch, 4TO CyMMapHOE COJEpHKaAHUE
BCEX XMMHYECKHMX 3JIEMEHTOB COCTaBJISAIO0 TOJBKO 93%. Tonbko B 1864 r. HTAIBLIHCKUM XUMUK
@®. [IuzaHu yCcTaHOBUJ, YTO OCTaJIbHbIE 7% MacChl MOJUIYLMTA MPUXOAATCS Ha JOJII0 HEAABHO
OTKPBITOTO «HebecHO-royb0oro» Meramia. Ha camoM fene 3ToT MeTal ¢ TOMyObIMU JTUHUSMU B
CIIEKTPE COCIMHEHMA B CBOOOJHOM COCTOSIHUM HMMEET 30J0THCTO-XKENThId mBeT. OH JeTKo
MJIaBUTCA, XpaHUTCS B aMmiynax. Ha Bo3gyxe Meranmin HEMEJIEHHO BOCIJIAMEHSIETCS U CTOpaeT.
Ero «obmieHue» ¢ BOJOM U 1a)ke JIbJIOM MIPUBOAMT K B3pbIBY. Kakoii 3To metan?

[Ipennoxute cmoco0 U3BIEYCHHUS MeTalla W3 aMmmyibl. Hammcarth peakiuu ero
B3aMMOJICUCTBUSI C BOJAOW, CEPOM, XJIOPOM, JUOKCUIOM KPEMHHUS.

5. PagmoakTuBHOCTE. OmpenencHue, MEPHO MOdypaciana, BHABL pachana. 3aKOHYUTh
YpaBHEHUs peaklMil paJuOaKTUBHOIO pacnaja:

U =

’ 3
234 7h £,

6. Tlpu mpokanuBanud 13,8 T GECIBETHOrO KPHCTAIIMYECKOTO BEIIECTBA A
oOpasyetcs 3 r 6eCIBETHOIO KPUCTAIIIMUECKOTO BellecTBa B U BbAenseTcs cMech ra3os,
ObicTpo Oyperomras Ha Bo3ayxe. BemectBo B xopomo pactBopsiercs B 100 T Boasl u
oOpa3yer pacTBOp WIENOYM C MAacCOBOM Jnoyield ruapokcuga Mmeramwia 4,66 %. Ilpu
MPOITYCKaHUM cMecu ra3oB uepe3 100 r apyroil mopumu BOABI 00paszyeTcs pacTBOp,
OKpaIllMBAOLIMI JJAKMYC B KpPAaCHBIM LBET. MaccoBasi 10Js NPOAYKTa B 3TOM pacTBOpE
coctapiser 11,37

%. Omnpenenure BemectBa A u B. Hanummre ypaBHeHue peaxkimuu, KoTopas
MIPOTEKAET MPH NMPOKATMBAHUUBEIIECTBA A.

10 KVIACC
1. Mcrionb3ys OOMENpUHATYIO CHMBOJIMKY (C TIOMOUIBIO MPSIMBIX M U30THYTBIX CTPEIIOK,
NpelelbHbBIX U TUOPUIHBIX CTPYKTYpP), YKQXKHUTE pacCHpeleeHUE IJIEKTPOHHOM IJIOTHOCTH B
HIDKETIPUBEICHHBIX COSMHEHUAX. YKaXHUTE TUI U 3HaK 3¢ dekra.

H: Qﬁ,ﬁ—.\'(CHJ)z H2C=ﬁ_ﬁ=ﬁ_CEN

H
HiC-C—C= CH2 CsHs- C=C—COOH
H H H
CH,OH

2. beHsoiiHasi KUCIIOTa MPUMEHSETCS B KaUECTBE KOHCEPBUPYIOILIEIO areHTa B MHILEBOI
MPOMBINIUICHHOCTH. [Ipenmoxxkure cxembl CHUHTE3a OCH30MHON KHCIOTHI W3 a) OeH3ona, 0)
OpombeH3ona, B) OeH3oHHTpWiIa. Kakwe COeIWHEHUS TONy4daTcs MPU B3aUMOACHCTBHU
OCH30MHOI KUCJIOTHI ¢ @) HUTPYIOIIEH CMeChio, 0) ¢ aMMHAKOM, a 3aTeM ¢ OpOMOM B IICIOYHOM
cpene?

3. Tpu HEHaCHIIEHHBIX YTJIEBOJAOPOAA UMEIOT OJMHAKOBBIM MPOIEHTHBIA cocTaB: 85,7
% Cu 14,3

% H. YcranoBute ¢opmMyabl 3THX YIJIE€BOAOPOJOB, €CIH IUIOTHOCTh HMX MapoB IO
OTHOILIEHUIO K BO3JyXy cooTBeTcTBeHHO paBHa 0,97; 1,45 u 1,93. Hanumwure ypaBHEeHUs
XUMHUYECKHX peakluid, NPUBOAAIIMX K TMOJYYEHUIO OTUX YyriaeBoaopoaos. Ilpusenute
CTPYKTYpHBIE (DOPMYITBI H30MEPOB 3TUX YTIIEBOJIOPOIOB.
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4. OcyuiecTBUTE CEAYIONIME TPEBPALLICHHUS:

CHaCl HNO3 (paz6.) Ee +HCI HCL
AICI; = A >B >C—?
HNO3+H2S04)
V Fe+HCl - CoHsBr
D »E —2 " 2
3. Onpenenuts CKOJIBKO TEIJIa HYXHO 3aTpaTUTh Ha pasnokeHue 5 kr Na2CO3,

TIPOTEKaIoIIee 110 YPABHEHHIO:
NaxCO3z= Na,O + COa»,

Ha OCHOBAHUU CHeHyIOH_[I/IX JAHHBIX:
NaCOs3 + SiO2 = NaxSiO3 + COz + 81, 1k /[»/MoI1b;

NazO + Si02 = NazSiO3 243,2 xJI>k/MO0Ib .

BO3JYXOM U3 JICTKUX.

11 KJIACC
1. B nBa crakaHa ¢ BOJOW BHECIIM HAaBECKHU JIUTHUS W HaTpus maccod no 0,1 r. B
KaKOM CTaKaHe T0CJIe OKOHYAHHS PEaKI[MH PacTBOp Harpeercs cuibHee?
2. ]IBa pe3WHOBBIX IIapUKa OJUHAKOBOW MacChl HAIYIH IO OAMHAKOBOTO O0BEeMa.
OnuH HaMoNHSUTM BO3AYyXOM C TIOMOIIBIO KOMIIpEccopa, a JAPYrod — BBIABIXaeMbIM

Onpenenure, KakOW W3 HAMOJHEHHBIX MIAPOB OyaeT obOnazaTh OOJBIIEH MacCOil.
OTBCT HOI[TBepI[I/ITe pacquaMH. COCTaB BABIXAaCMOI'O U BBIIbIXaCMOI'O BO3,Z[yX3. HpI/IBGIICH

HYDKE.
IIpuMepHBIif cOCTaB BABIXaEMOTI'0 U BBIBIXAEMOI'0 BO3AYyXa
O0bemHas noJst Babixaemblil BO31yX Bolabixaemblii BO31YX
KOMIIOHEHTa B0O31yXxa, %
9(02) 20,9 16,3
@(N2) 79,0 79,0
9(CO2) 0,03 4,0
¢(H20) 0,03 0,7
3. Hamumwure crpykrypHyo Qopmyny coenuHeHuid. OTMeThTe  3BE3T0YKOM

aCHMMETPHUYECKHE aTOMBI yriiepoja (€CiM TaKOBBIE HMMEIOTCS), YKQKHUTE YUCIO ONTHYECKH
nestenbHbIX GopM. M300pasuTe onTHUECKHE M30MEPhI C TIOMOIIBIO MPOSKIIMOHHBIX (OPMYIT U
caemaiite otHeceHne K Dwmm L-psamy: SMeTuin-2-3THIHHTPOOESH30T;, (hEeHUITOSH3UIKapOUHOIT,

O0eH30()eHOH; METWUJIOBBIH 3GUp [-OKCUIIPONHOHOBOH KHCIOTHI;

KHUCJIO0TAa.
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(El!lz}u) K
KMnOy4 (marpes)
C,H;Cl
T (ABry)

. Ch(hv) KOH n KOH

B - -- N
(cmapr,n-p)
HNO-z (coEpT.P-DPA)
(H,S04)
L+M

—Da CHAiI
(NH3) » F— 2, G

5. Hanumute ¢dopmyssl clIenyoOmuX AUCAXapHIIOB: a) oO-L-riaroxonupaHo3ui-
(1,1)-B-Dratrokormmpanosun; 6) o-D-manHomupanoswi-(1,4)-B-L-manHonupano3a. Kakoi
U3 HUX SIBJISIETCS BOCCTAHABIIMBAIOIIMM JIMCAaXapUIOM, a KaKOi HEBOCCTAaHABIMBAIOLIMM?
[Tokaxkute OOIIHOCTD M OTIMYUE UX XUMHUYECKHUX CBOWCTB NpH JEHCTBUU CIETYIOLINX
peareHToB: a) U30BITKA YKCYCHOTO aHTHIpH/a; 0) IHAaHKUCTOTO BOAOPO/A.

IIpumepsl 3a1aHUIT HTOrOBOT0 MPAKTHYECKOr0 KOHTPOJIs 0 nporpamme "' Xumus"

BozbmuTte Tpu npobupku. Hanelite BBIOpaHHYIO KUCIOTY | MpOJenaiiTe peakiuu mo
cxeme. OtBeT opopmute. Hanmumure peakuu.

IIpakTnyeckasi 4acThb 7 Kjacc

+OoKCHUz

12 MeTaJIa
\ ]

[COJIL + Bonopo,zﬂ

IIpakTHyeckas yacThb 6 Ki1acc

B Tpu npoOupku HanelTe ruAPOKCU]] HATPHSL, CEPHYIO KUCIIOTY U PacTBOP XJIOpHIA
HATpHs, B KXyl TpoOUMpKYy mno0aBbTe WHAuWKAaTOp — (eHondrarenH. B npyrue tpu
npoOUPKHU HaJEHTe Te K€ camble paCTBOPHI, H B KAXIYIO MPOOUPKY 100aBbTE MHIUKATOP —
METHJIOBBIM OpaH)XEBBIM. YKaXHUTE IIBETA PACTBOPOB B Mpobupkax. OOBsCHUTE, TTOUYEMY
NOSIBUJIACh W HE MOSBWIIACH B NMPOOMpPKe OKpacka wucciemyemoro pactsopa. CocraBbTe
TaOJIMIly C YKa3aHUEM 3aBUCUMOCTH I[BETA MHJIUKATOPA OT CPEJIbl pacTBOpa.
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IMPUJIOKEHUE A

HNPUMEPHBIN IIVIAH O®OPMJIEHUS TEOPETUYECKOI'O OBOCHOBAHUSA 1
IVTAHA ITIOJIYYEHUA BEIIECTBA, IABOPATOPHOI'O )KYPHAJIA

Ne pabortsr. [laTa.

ens paGoTHI.

Onncanue cTpoeHUs U IPOrHO3UPOBAHUE CBOMCTB MOJIYYEHHOTO BEIIECTBA.
XapaKTepUCTUKU BEIIECTBA:

1. ®opmyna, rpaduueckas ¢dopmysa, KiIacC HEOPraHWYECKUX coeauHeHHi. OTHOCHUTETbHas
MOJIEKYJIIpHasl Macca.

2. ®u3MYEeCKHEe CBOWCTBA: arperaTHOE COCTOSHHWE, IUIOTHOCTh, LIBET M 3alax, TeMmIepaTrypa
TJIaBJICHUS, KUNEHUsl (MU Pa3NIOKEeHHs, U BO3TOHKH), paCTBOPUMOCTh B BOJI€, PACTBOPUMOCTh B JIPYTHUX
PacTBOPUTEIISIX.

3. TepMOoAMHAMUYECKUE XApPAKTEPUCTUKH: CTaHAAPTHAS SHTANBIHS OOpa30BaHUS, SHTPOIUS,
sHeprus ' m66ca, MOJIsIpHAS TETUIOEMKOCTb.

4. XyuMH4ecKkue CBOICTBA: B3aUMOJICHCTBUE C MPOCTHIMM BEIIECTBAMU, BOJOW M Ap. CIOXKHBIMU
BEILIECTBAMH.

XUMHUYECKUE PEAKIINH, JICKAIINE B OCHOBE MOJIYYEHHUs BELIECTBA. Y Ka3aHUE CBOWCTB MCXOIHBIX
BEIIECTB, HA KOTOPBIX OCHOBAH CIOCO0 MOJydyeHus. Y paBHEHUSI TOOOYHBIX PEAKIIHII.

Onucanne XMMUYECKUX MPOLIECCOB, JIEKAIUX B OCHOBE IIOJyUEHUS.

Pacuer maccel BemiecTB, HEOOXOIUMBIX AJIsl MOJTYYEHHs 3a/JaHHOTO BEIECTBA U TEOPETHUYECKOIO
BBIXO/IA.

[TepeueHp 1 KOTUYECTBO HEOOXOJUMBIX UCXO/IHBIX BEIIECTB.

XapakTepUCTUKH UCIIOJIB3YEMBIX BEIIECTB (10 IUIaHy — cM. 1I. 3,4,5).

[Tnan paGoTe! 1 6;1aHK JabopaTopHOTO XypHana (ohopmiIsieTcs: B BUE TaOJIUIIBI ).

Tab6muma 1
Ne Onucanue N3menen Uro Yro YpaBHeHUst IIpyuunnsI
ornepa TEXHUKU us B TOJKEH Ha0II01a10 peaxiuu, OTKJIOHEHMS.
U1 NPOBEICHUS | YCIOBUSX | HAOmIOAaTh B ONMCaHNE YpaBHeHUsI peakuuit
ornepanuu U X0/ JeMCcTBUTE- | IPOLECCOB, U OIIMCaHue
orepanuu JBHOCTH KOTOpBIE IIPOLIECCOB,
JOJIKHBI MPOUCXOALINX B
IIPOUCXOIU JNENCTBUTEIBHOCTU
Thb

[Tepeuens HEOOXOAMMOTO OOOPYIOBAHUS.

YcraHoBieHre cocTaBa MOJYYEHHOTO BellecTBa. [[poBeeHre KaueCTBEHHbBIX PEaKIIUH.

3akimroueHus, BRIBOABI 10 pabote. PacueT maccoBoil 1011 BeIX0aa. AHAIU3 X0/1a PabOThl U BHISB-
JICHUC HpI/I‘-II/IH Heynaqn.
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IMPUJIO’)KEHUE b

O®OPMJIEHUE OTYHETA IO CUHTE3Y OPTAHUYECKOI'O COEAUHEHHUSA
Otuer crneayer ohopMIIATh TIO CIAESAYIOIIUM TPEOOBAHUSM:

1.  Otuer opopmisiercs Ha nucte popmara A4.

2. Ha mepBoil cTpaHuIe MUIIETCS 3arjaBHe, YKas3bIBaeTcs Iieb M 00beM paldoThl B dYacax
(3aTpadyeHHOE BpeM).

3. Janee yka3piBaetca @MO olyyaromuxcs, 1aTa BHIIOTHEHHUS.

4. Co Bropoi cTpaHHIIl odopmisieTcs padoTa B TOCIEIOBATEIPHOCTH W IO TPaBHIIAM,

YKa3aHHBIM B METOAMYECKHX yKa3aHusx. Pabora qomkHAa MMETh Ha3BaHUE, IIEJIb U OCHOBHBIC BBIBOJBI.
TexcT paOOThI MUILETCS AKKypaTHO OT PYKH YepHMJIaMHU WM mactod. Cxema YCTaHOBKH BBINOJHSETCA
KapaH/IaIIoM.

5. Ortder HOMKEH cofepKaTh Ha3BAaHUE KAXJIOTO OIbITa, YPaBHEHUS pEaKklui, MPOUCXOAIIIUX B
KQKIOM OIBITEe, a TakKe OJDKHBI OBbITh ONUCaHbl HAOMIOJaeMble M3MEHEHHS M OOBSCHEHUS ATHX
WU3MEHEHUM.

6. Ilpu obopmiernn paboThl HE TOMYCKACTCS:

- COKpaIaTh HAUMEHOBAHKE €IMHUIL, (PU3UUECKUX BEIIMYUH, €CITM OHU YIOTPEOISTIoTCs 03 udp;

- MPUMEHSTH COKPAIIICHHUE CJIOB;

- YIIOTpeOJIATh B TEKCTE MaTeMaTHYEeCKue 3Haku 6e3 mudp, HanmpuMep: < (MEHBIIIE WJIK PaBHO), >
(GombIIe WK PaBHO), # (HE paBHO), O (quamerp), % (mporeHT), Ne (Homep).

6. B koHIIe 0TYeTa OCTAaBIATH MECTO OKOJIO TIOJIOBUHBI CTPAHMIIBI JIJIsl KOHTPOJIBHBIX BOMPOCOB
Iperno/iaBaTess MpH 3amuTe J1a00paTopHOM paboThI.

[TonyuuB 3aaHne Ha CUHTE3, YYAIIUICS JOJKEH:

1.  HamucaTh ypaBHEHHE U MEXaHU3M OCHOBHOMW pPEaKIUy, a TAaKKe MPOMEKYTOUHBIX U MOOOYHBIX
peakuui, eciii OHU UMEIOT MECTO.
2.  Brmucats u3 cnpaBounnka xumuka (1. II u IV) dusudeckue cBoiictBa (tiun, tur, MIOTHOCTD,

MOKa3aTeNb MPEJIOMIICHHUS ), MOJIbHBIE MacChl BCEX BEIECTB, MPUHUMAIONIUX y9acTHe B peakuuu. J1jis
KHCJIOT | IIeJI0OYEH B TaOIUITy BHOCSAT KOHIICHTpaIuto. /{1 pacTBopuTenent tiun ¥ MIOTHOCTD.

3. HpOI/I3BeCTI/I, €CIIn HGOGXO,Z[I/IMO, pacqu KOJIN4YCCTBA HMCXOJHBIX BCHICCTB B I, MJII U MOJIAX.
CpaBHHTH KOJIMYECTBA B MOJISIX C KOJUYECTBAMHU, PACCUUTAHHBIMU IO YPABHEHHIO PEAKIIUHU, YICHHUTH
HCOGXO,Z[I/IMOCTI: I/I36BITO‘IHI>IX KOJIMYECCTB HGKOTOpBIX peaI‘eHTOB.

4.  BBYHCIUTh TEOPETHUYECKUN BBIXOJI CHHTE3MPYEMOTO BEIIECTBA, MO TOMY M3 HCXOIHBIX
BEILIECTB, KOTOPOE BBEJCHO B PEAKIIMIO B HEJIOCTATKE.

5. BbInosHUB CHUHTE3, BBIACIWMB M OUYHUCTHB LEJIECBOM MPOIYKT, YYAIIMKCS OMPEAESSeT BBIXO.
BEIIECTBA B T' M B IMPOLIEHTaX OT TEOPETHYECKOro, a Takke (PU3MYECKHE KOHCTAHTHI IMOJYy4EHHOTO
BemecTBa (tuy, MOKaszaTenb mperaomiieHus). [locie AToro BemecTBO cAaeT JabOpaHTy W TOJydaeT
OTMeTKy B JINCTKE-3aJlaHUH.

6. Odopmrenne oTueTa 1o J1abopaTopHO paboTe MPOU3BOIUTCS MO CIeAyIomeH Gopme:
OTYET
oOyyaromerocs (pamunus, HTHULIMATIBI)
10 CUHTE3Y (Ha3BaHME 11€JIEBOTO MIPOJIYKTA)

1. VYpaBHEeHHE OCHOBHOU U TOOOYHBIX PEAKIIUN
2. (CBOICTBA UCXOJHBIX BEHIECTB 0 JUTEPATYPHBIM JAHHBIM U pACUET CUHTE3A:

Hazsanue XapaKTEepUCTUKHU BEILIECTB KonnuecTBO NCXOMHBIX Be-
peakTHhBa U ero IIECTB
dbopmyna MonsHasa KoucraHTBI Konnenrpanus (st | ITo metomu- | Ilo ypaBHEeHHIO
Macca tiun, tom, ND, P KHUCJIOT M IIeJI0YEH) Ke peakiuu, Moo

M| 2| MOJb
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3. XapaKTepuCTUKA [IEJIEBOT0 MPOAYKTA M0 JIUTEPATYPHBIM IaHHBIM.

Hassanue peaxrusa u ero MonbHas KoHcTanTh! PactBOpHuMOCTS B
dbopmyna macca [ tur, | ND D, BOJIE
Vg Ug! /M

4. Pacuer TeOpeTHYECKOrO BBIX0/1a LIEIEBOr0 MPOAYKTA M0 YPABHEHUIO PEAKLIUH.

5. T'maBHbIE ATaIbl CUHTE3A.

5.1. Cxema yCcTaHOBKH JIJIsi CHHTE3a 11€JIEBOTO MPOYKTa (MMPUBOAT PUCYHOK YCTAHOBKH).

5.2. IloaroroBKa UCXOAHBIX BEIIECTB (PEAaKTUBOB) K CUHTE3y. OnucaTh B3BEIIMBAHUE, OTMEPUBAHUE
HEOOXOIUMBIX KOJIMYECTB KUAKUX PEAKTUBOB, IPUTOTOBJIEHNE PACTBOPOB.

5.3. Cunre3 ueneBoro mnpoaykra. [loapoOHO omucarh Bce oOmepaiyy, Kacaloluecs IOIydeHHs
LEJIEBOr0 MPOJYyKTa, HaOmioJaeMble HM3MEHEHHS OKpPAacKM pacTBOpa, IOSBIECHHE OCalKa,
BCIICHUBAHUE, BBIJICJICHUE Ta3a U T. 1.

5.4. Beimenenue 1eneBoro mpoaykra. [lompoOHO omumcaTh omepamyy MO BBIJACICHHUIO IEJIEBOTO
IPOAYKTa W3 PEaKUMOHHOM CMecH: MpocTas IEPErOHKA, IIEPErOHKAa C BOASHBIM IApOM,
JKCTpakius, GUIbTPOBAHUE U T. 1.

5.5. OuncTka LENEBOro MpOAYKTa. YKa3aTh METOJ OYHMCTKH: IEPEroHKa, NEepEeKpUCTaIN3alus,
BO3rOHKa, (UJILTPOBaHHE, OCYIIEHHWE U T. J.; OMHCATh €ro, MPHUBECTH CXeMy JabopaToOpHOM
YCTaHOBKH.

5.6. OmpeneneHue MPaKTHYECKOTO BBIXOAa. LleneBoil MpoAyKT B3BECHUTHh WM H3MEPHUTH OOBEM,
paccuuTaTh IPaKTUYECKUM BBIXO/ B MPOIEHTAX OT TEOPETUYECKOrO.

5.7. Unentudukanust neneBoro mpoaykra. Ompenenuth (Qu3nyueckre KOHCTAaHTHI: TeMIeparypa
TJIaBJICHUS JUIsl TBEPABIX BEIIECTB, MTOKA3aTellb MPETOMIICHHS JJIs KUJIKUX BEIIECTB; CPABHUTH
WX C JINTE€PaTypHbIMH JTAHHBIMH.

Hazsanue u popmyna | Koncrantel | TeopeTtuueckuii BEIXO/I, 2 [IpakTHueckuii BBIXOJ

tiun | ton | DD M | 2 | % OT TEOPETUUYECKOTO
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