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Pabouass  mporpamma  paszpabotana Ha  ocHOBe  DenepaabHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTENLHOTO CTaHAapTa CPEAHEro o0IIero oOpa3oBaHus,
YTBEPXKACHHOTO MpHKa3oM MuHHCTepCTBa 0OpazoBanus u Hayku PD ot 17 mas
2012 rona Ne 413, a Takke Ha ocHOBe aBTopckoi rporpammel O.C. ["abpuensna no
XHMHH.

1.IlosicHUTeIbHASA 3aIIUCKA

MecTto npeaMeTa B Y4eOHOM ILIAHE IIKOJbI.

B cooTBeTcTBHM C y4eOHBIM IJIAHOM INKOJBl Ha TMPENOJaBaHUE XUMHH Ha
npo¢uiasHOM ypoBHE B 11 kimacce orBoauTces 4 yaca B Heaento (136 yacoB B rof).

Hcnosib3yeMblid V4e0HO-MEeTOIUYECKH KOMILJICKT:

YueOnuk mist obmeodpazoBatenbubix yupexaenuit O.C. I'abpuensu, U. T
Octpoymos, C. A. CnagkoB — M. [Ipocsemenne, 2019 r. Xumus 11 kiacc. bazoBblit
YPOBEHb

VYuebnuk mna obuieoOpazoBaTenbHbiX yupexaeHuid. ['adbpuensn O.C. — M.:
Hpoda, 2009 r. Xumus 11 knace. [IpoguinbHbil ypOBEHbD.

["abpuensn O.C., BBenenckas A. I'. HacronbHas kaura yunrtens. Xumus. 1 1k1.
— M.: dpoda, 2003.

Xumust: EI'D — 2019 u 2020 - 30 tpernupoBouHbie BapuantoB (KaBepuna A.
A)

XuMHs B TeCTax, 3a/1a4ax, ynpaxxaenusx. Oomas xumus. O. C. ['abpuensy, U.
I'. OctpoymoB,

A.T. Beaenckas — M. [Ipoda 2004

Ileau ¥ 3a1aUn peaJu3alii U3YUYEeHHS KYPCa XUMHH

¢ OCBOCHHME CHUCTEMbI 3HAHUI O (PYH/IaMEHTAJILHBIX 3aKOHAX, TEOPUSX, (haKTax
XUMUH, HEOOXOIUMBIX Il HOHUMaHUsSI HAYYHON KapTUHBI MUPA;

o OBJIAJICHNE YMEHMSMU: XapaKTEpU30BaTh BEIIECTBA, MATEPUAIBI U
XUMHUYECKHUE PEaKUUH; BBIIOJIHATh J1a00paTOPHBIE 3KCHEPUMEHTHI; MPOBOIUTH
pacueTsl MO XHUMHYECKUM (opMyiaM U YpaBHEHUSM; OCYLIECTBIATH IOUCK
XUMHUYECKON MH(POPMALIMK U OLICHUBATh €€ JIOCTOBEPHOCTh; OPUEHTUPOBATHCA U
OPUHUMATD PELICHUS B IPOOJIEMHBIX CUTYalUsX;

e Pa3BUTHE ITO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B TMpoIlecCe HM3YyYECHHUs] XUMUYECKOM HAyKM M €€ BKJIaJa B
TEXHUYECKUN NPOrpecc LUBUIIM3ALMUU, CIOXKHBIX W IPOTUBOPEYMBBIX ITyTEH
pa3BUTHA UJIEW, TEOPUN U KOHLIENIUNA COBPEMEHHON XUMUU;

¢ BOCIIUTAHUE YOEXKIEHHOCTH B TOM, YTO XHUMHSI — MOIIHBIA WHCTPYMEHT
BO3JICMCTBHSI HA OKPYKAIOIILYIO CPENly, U YyBCTBA OTBETCTBEHHOCTH 3a IIPUMEHEHNE
IIOJIy4YEHHBIX 3HAaHUW U YMEHUN;

o IPUMEHEHUE TMOJTYYCHHbIX 3HAaHUW M yMEHHMH g Oe30macHoil padoThl ¢
BelIecTBaMH B JabopaTtopuu, ObITY U Ha MPOU3BOJCTBE; PEIICHUS MPAKTUYECKUX
3a1a4 B TMOBCEJHEBHOW JKM3HU; TNPEIYyNPEXKIACHUS SBICHUN, HAHOCAILIUX BpEN
3I0POBBIO 4YEJIOBEKA M OKPYXKAIOLIECH Cpele; NPOBEACHUS MCCIEN0BATENbCKUX
paboT; cO3HATETHLHOTO BBIOOPA Mpodeccru, CBI3aHHON ¢ XUMUEH.



3agaun:

o hopMupoBaHHe Yy NIKOJIBHUKOB €CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS,
OCHOBAHHOI'O Ha MOHUMAaHUU B3aUMOCBS3H AJIIEMEHTOB KUBOM U HEKUBOMW MPUPO/IBI,
OCO3HAHHUH YEJIOBEKa KaK YacTH MPUPO/IbI, MPOAYKTA SBOIIOIUU KUBON PUPOJIbI;

o (hopMupoBaHHEe Yy IIKOJBHUKOB JKOJIOTMUECKOTO MBIIIJICHUS HAa OCHOBE
YMEJIOTO BJIaJIEHUS CIIOCO0aMH CaMOOPTaHU3aINK KU3HEACATEIbHOCTH;

o IPUOOPETEHUE MIKOJIBHUKAMH OIBITA PAa3HOOOPa3HOW MPaKTUIECKON
JIEATEIIbHOCTH, OIbITa TO3HAHUS W CaMOIO3HAHUS B TMPOIECCEe U3YUCHUs
OKpPYXaIOILIEro MUpPa;

e BOCIIUTAHUE TPAKJAHCKON OTBETCTBEHHOCTH W MPABOBOIO CaMOCO3HAHUS,
CaMOCTOSITEIbHOCTA U WHUIIMATUBHOCTH, YYaIllUXCA YEpe3 BKIIOUCHUE HUX B
MO3UTUBHYIO CO3HIATEIbHYIO IKOJIOTHYECKYIO ACSITENbHOCTD;

e CO3JJAHME  YCIOBMM  JJII  BO3MOXXHOCTM  OCO3HAHHOTO  BbIOOpa
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MoCJIeyIoNeMy TPO(EeCcCCHOHATLHOMY CaMOOTPEIEICHUIO, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU HHTEpecaMu peOeHKa U MOTPEOHOCTIMU PErHOHA.

Il1anMpyemble pe3yabTAThl 0CBOCHUS YI€OHOI0 NMpeaMeTa

YUYeHUK T0JKEH 3HATH:

e BadICHEUWUEe XUMUYECKUE NOHAMUS. BEILIECTBO, XUMUYECKUIN 2JIEMEHT, aTOM,
MOJIEKYJIa, aTOMHas W MOJEKYJIpHas Macca, HOH, aJUIOTPONUs, HW30TOIbI,
XAMHUYECKasi CBA3b, OJEKTPOOTPULIATEIBHOCTh, BaJICHTHOCTh, BaJIEHTHOCT,
CTENICHb OKHCJICHUS, MOJIb, MOJISIpHAs Macca, MOJSIpHBI OOBEM, BeIlEeCTBa
MOJICKYJISIDHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, DJIJIEKTPOIUT H
HEDJICKTPOJIUT, SJIEKTPOJUTHYECKAS TUCCOLUALUS, OKUCIUTENb U BOCCTAHOBUTE!Ib,
OKHCJICHHE BOCCTAHOBJICHUE, TETUIOBOU A((PEKT peakiuu, CKOPOCTh XUMUUYECKOM
pPEaKINM, KaTaIn3, XUMUYECKOE PAaBHOBECHUE;

e OCHOGHbBIE 3AKOHbl XUMUU: COXPAHEHUS MaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOIMYECKUN 3aKOH;

e OCHOGHbBIE mMeopUU XUMUU: XUMHUYECKOM CBSI3U BJIECKTPOJIUTHYECKON
JIUCCOLNAIINY;

o BAIICHEUMUE 6eUiecCmEa U MAmMePUaiIbl: OCHOBHBIC METAJUIbI M CIUIABBI,
CepHasi, COJIsTHas, a30THAs, KUCIIOTHI, MIET0YH, aMMHaK, MUHEpaIbHbBIC yI00peHNUS;

YYeHHK NOJDKEH YMETh:

e Ha3bIBaTh M3YYEHHBIC BEIIECTBA MO «TPUBHAIBHONW» WIIW MEXKIyHAPOIHOMN
HOMEHKJIATYypE;

e OINPENECIISITh: BAJEHTHOCTh U CTENEHb OKUCICHUS XMMHYECKUX DJIEMEHTOB,
TUN XMMHUYECKOUN CBSI3U B COCIMHEHUSX, 3apsij UOHA, XapaKTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUSIX, OKUCIUTENIb U BOCCTAHOBUTEIb;

¢ XapPAKTEPU30BATh: JIEMEHTHI MaJIbIX NEPUOAOB MO NX MoyIokeHUI0 B [ICXD;
o0Imupe XUMHYECKHE CBOMCTBAa METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHU;




o OOBSICHATH: 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
NPUPOJly XUMHUYECKOM CBSI3M  (MOHHOM, KOBAJEHTHOH, MeETaUIMYECKOM),
3aBUCUMOCTh CKOPOCTH XHMMHUYECKOM pEaKIUU U TOJOXKEHHUS XUMHUYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

o BBITIOJIHATh XUMHUYECKUN SKCIEPUMEHT IO PACIO3HABAHUIO Ba)XKHEHIIMX
HEOPTaHUYECKUX BEUIECTB;

o IPOBOJIUTh  CAMOCTOSATENBHBIM MOMCK XHUMHUYECKOW HMHPOpMALMH C
WCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB;

¢ ICIIOJIB30BATh MNPUOOPETEHHBIC 3HAHUA M YMEHHUS B MPAKTUUYECKOU
NEATeIbHOCTU U TIOBCEHEBHOM JKU3HU JIJISL:

o OOBSICHCHUSI XMMHUYECKUX SIBIICHUN, MPOUCXOAAIINX B MPHUPOAE, OBITY, Ha
MIPOU3BOJICTBE;

¢ DKOJIOTUYECKU IPAMOTHOTO TOBEACHUS B OKPYKAIOILIEH CPEIE;

e OLICHKM BJUSHHS XHUMHYECKOTO 3arpsA3HEHUs] OKPYXKAIoIIeW cpelapl Ha
OpraHu3M YeJIOBEKa U JIPYTUe KUBbIE OPTraHU3MBbI;

o Oe30macHOTO OOpallleHUuss C TOPIOYMMHU M TOKCHYHBIMU BEIECTBAMH,
71a060paTOPHBIM 000PYI0BAHUEM;

o IPUTOTOBJICHUE PACTBOPOB 3aJJaHHON KOHIEHTpAallMK B OBITY W Ha
IIPOU3BOJICTBE.

o OINIPEACIICHUSI BO3MOXXHOCTH MPOTEKaHUS XHUMHUYECKHX TMpEeBpaIlcHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIECICTBUM;

e pacro3HaBaHus U UACHTU(DUKAIIMY BAXKHEUIIIUX BEIIECTB U MaTEPUAIIOB;

e OLICHKHU KaueCTBa MUTHEBOM BOJABI U OTACIBHBIX MUIIEBHIX MPOAYKTOB;

e KPUTUYECKOW  OILICHKH  JOCTOBEPHOCTH  XUMHUYECKOW  HHQpopmaImuy,
MOCTYMHAIOIIEeH U3 Pa3TUYHBIX HCTOYHUKOB.

1. Conepxanue yueOHOro mpeameTa

Tema 1. Cmpoenue amoma u nepuoouueckuii 3axon /I.U. Menoeneesa (15
uac)

Amowm- cnooxcnas yacmuya. SInpo M ANEKTPOHHAST 000J0YKA. DJIEKTPOHBI U
MPOTOHBI. MUKpOMUp 1 MakpoMup. [lyannsm yacTull MUKPOMHUPA.

CocmosHue s1ekmpona 8 amome. IAESKTPOHHOE 00J1ako U opOuTanb. Dopma
opbutaneii (s, p, d, f). ['maBHOe KBaHTOBOE YHMCI0. DHEPreTUYECKUE YPOBHU H
noypoBHU. B3auMOCBS3b TJIABHOTO KBAHTOBOT'O YKCIa, TUMOB U (hopM opOuTasiei
Y MAaKCUMaJIbHOTO YHUCJIa 3JIEKTPOHOB Ha MOAYPOBHIX U ypoBHsX. [Ipunnun [Taymnu.
DnekTpoHHas (hopMyJsia aTOMOB 3JIEMEHTOB. ' paduueckue 37eKTpoHHbBIE POPMYIIBI
u npaBwio ['yHnma. DnexkTpoHHO-Tpaduueckue ¢GOpMyJibl aTOMOB 3JIEMEHTOB.
DneKTpoHHas Kjaccu(UKaus SJIEMEHTOB 110 CEMENCTBAM.

Banenmnvie o3mooicHocmu _amomos xumuueckux snemenmos. BaneHTHbIE
ANIEKTPOHBI. BalleHTHbIE BO3MOXXHOCTHM AaTOMOB XHMHUYECKHX JJIEMEHTOB Kak
GyHKIUST WX HOPMAIBLHOTO M BO30YXIEHHOTO cocTosiHuA. [[pyrue QaxTopsl,
ONPENIENAIONIME BAJICHTHBIE BO3MOXKHOCTH AaTOMOB: HaJIMYUME HEMOEIEHHBIX
ANEKTPOHHBIX Tap. Hammume cBoOomHBIX opOuTaneit. CpaBHEHHE BaJlEHTHOCTH U
CTEMEHU OKHUCJICHUSI.




Ilepuoouueckuti 3axon u Ilepuoduieckasn cucmema XuMuyeckux snemenmos /1.
U. Menoeneesa. 1lpeanochbUIKA OTKPBITHS 3aKOHA: HAKOILIEHUE (DaKTOIOTUYECKOTO
Martepuasa, paboThl MPeIeCTBEHHUKOB 17088 bepuennyca, 1. B. Jlebepeiinepa, A.
O. lankyprya, /[x. A. Heronennca, JI. FO. Meiiepa, cve3n xumukoB B Kapicpya,
nuyHocTHhie kKauectBa [I. M. MengeneeBa. Otkpsitnie [[. WM. MeHaeneeBbiM
nepuoauyeckoro 3akona. IlepBas ¢opmynupoBka ero. [‘opusoHTanbHas,
BEpTHUKaJIbHAsd W JAWAroHAJIbHAs IMepuoAuYecKHe 3aBucUMocTU. [lepuoanueckuit
3aKOH U cTpoeHue artoma. M3orombl. COBpEMEHHOE MOHATHE XHUMHYECKOrO
aneMeHTa. 3akoHoMepHOCTh ['. Mosmu. Btopas gopmynupoBka mepuoanyeckoro
3akoHa. Ilepmommueckas cucrema M CTpoeHHE aroma. PU3NYECKHA CMBICI
MOPSIAKOBOIO HOMEpPA BJIEMEHTOB, HOMEpPOB TIpymnbl W nepuoaa. I[IpuyuuHb
M3MEHEHUS METAJNIMYECKUX U HEMETANTIMYECKUX CBOMCTB 3JIEMEHTOB B Irpymnnax u
nepuoAax, B TOM 4Hcie Oonbmux MU cBepxOonbmmx. Tperes (opmynupoBka
MEPUOANYECKOTO 3aKOHA. 3HAYECHHUE IMEPUOJUYECKOr0 3aKOHA U NEPUOJANYECKOMN
cucTteMbl XuMuueckux snemeHToB [[. M. MeHneneeBa sl pa3BUTHS HAyKU U
MOHMMAHUSI XUMUYECKOW KapTUHBI MUPA.

Tema 2. Cmpoenue sewecmea (22 uaca)

Xumuueckas ceazv. Edunasa npupoda xumuueckoti ceazu. IonHas Xumudeckas
CBSI3b U HOHHBIEC KpUCTAIINYECKHUE peleTKku. KoBaneHTHas XuMHU4Y€ECKas CBSI3b U €€
Kiaccuukanua: 1O MeXaHu3My oOpasoBaHusi (OOMEHHBIW U JOHOPHO-
aKLENTOPHBIN), MO S3JEKTPOOTPULATEIBLHOCTH (MOJSpHAsT M HENOJIApHas), IO
criocoOy MepeKphIBaHUS JICKTPOHHBIX OpOMTaiel (cMurMa W Mu), MO KpPaTHOCTH
(omuHapHasi, [BOMHAsA, TpoOilHas, mosyTopHas). [loaspHOCT CBA3M U MOJIAPHOCTH
MOJIEKyJIbl. Kpuctammuyeckue penieTku AJisi BEIIECTB ¢ 3TOW CBA3bIO: aTOMHAs U
MOJEKyJIsipHas. MeTtauiMueckas XUMHUYECKas CBSI3b W METa/UIMuecKas
KpUCTaJUIMUeCKass  pemierka. BojgopojaHas  CBA3b:  MEXMOJICKYJSIpHasT U
BHYTPHUMOJIEKYJIsipHas. MexaHu3M oOpa3oBaHus 3TOU CBSI3H U ee 3HaueHue. onnas
CBSI3b KaK IIPEICIIbHBIN Cilydyall KOBAJIECHTHOM IOJSIPHOM CBSI3H; IIEPEXOJ OJHOTO
BHUJA CBSI3U B APYIOW; pa3HbI€ BU/bI CBSI3€M B OJJHOM BELIECTBE.

Csoticmsa KOBANeHMHOU XUMUYECKOU C8A31U. HacpimmaeMocTs,
MOJISIPU3YEMOCTD, HAIPABJICHHOCTh. | €OMETpHSI MOJIEKY L.

Tubpuouzayus opoumanel u 2eomempusi MOJIeKyIL.

sp® - rubpuaM3anys y anKaHoB, BOAbI, AaMMHAKA, aJIMa3a.

Sp? - rubpuaM3anys y CoeJMHEHHI 60pa, alKeHOB, aPEHOB, UEHOB, rpauTa.

Sp - rubpuau3anus y COeIMHEHU Oepuiuius, alnkuHOB, kapOuHa. ['eomerpus
MOJIEKYJI Ha3BaHHBIX BEIIECTB.

Hucnepcuvie cucmemsi. 1loHsITHE O AUCHIEPCHBIX cuUcTeMax. JlucnepcuoHHas
cpena u aucrnepcHas (asza. J[eBsSTh TUTIOB CHUCTEM U UX 3HAYEHUE B IPUPOJIC U KU3HU
yesoBeka. JlucnepcHas cucremMa ¢ KUJIKOU CpeoM: B3BECH, KOJUIOUIHBIE CUCTEMBI,
ux knaccupukarusa. 3oma u renu. Dddext Tunmans. Koarymsuus. Cunepesuc.
MonekynsipHble€ 1 ICTUHHBIE PACTBOPBI.

Teopus cmpoenusi xumuueckux snemenmos A. M. Bymaeposa. 1Tpeanocbuiku
co3faHus Teopun cTpoeHust: padotsl mpenmecTBeHHUKOB (K. b. [lroma, @. Bénep,
[II. ®. XKepap, ®@. A. Kekyne), cwve3n ecrecrBoucnbiTareneii B Illmeiiepe,
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JUYHOCTHBIE KadecTBa A. M. ByrtinepoBa. OCHOBHBIE MOJOKEHUS COBPEMEHHOMU
TEOpUH CTpoeHusa. Buael uzomepun. M3oMepuss B HEOPraHWYECKOHM XUMUU.
B3auMHOEe BIMSHHME aTOMOB B MOJIEKYJIaX OPraHUYECKMX M HEOPTraHWYECKUX
BemecTs. OCHOBHBIEC HAIIPaBJICHUS PAa3BUTHUs TEOPUU CTPOCHMS - 3aBHCHMOCTH
CBOMCTB BEIIECTB HE TOJBKO OT XHMHYECKOrO0, HO M OT HX 3JIEKTPOHHOIO H
IPOCTPAHCTBEHHOr0 CTpoeHUsl. WHIYKIMOHHBIM M Me30MEepHbId 3((EKTHI.
CrepeoperyisipHOCTb.

Huanekmuueckue 0cHO8bl _00WHOCIU _08YX _8EOVYUX MEOPUll  XUMUU.
Jlnanextudeckrue OCHOBBI OOITHOCTH Teopun nepuoananoctu JI. V1. Menneneesa u
Teopuu ctpoenus A. M. BytnepoBa B ctaHoBIieHHH (PaOOTHI IPEAIIIECTBEHHUKOB,
HaKOIUJIEHUE (DAKTOB, y4acTUE B ChE3[aX, PYCCKHI MEHTAJMUTET), MpEeACKa3aHuU
(HOBBIX 351eMeHTOB- Ga, Se, Ge 1 HOBBIX BELIECTB - M300yTaHa) U Pa3BUTUU (TpU
(bopMyITUPOBKH).

Llonumepvl opeanuyeckue u neopeanuyeckue. OCHOBHBIE IOHATHS XUMHUHU
BMC: cTpyKTypHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALMU, MOJIEKYJsIpHas Macca.
Crioco0b!I nosy4eHus NoAMMepPoB. Peakiiuu noiuMepu3anuu U NOJUKOHICHCALUH.
CrtpoeHue noJuMepoB: reoMeTpuieckas opmMa MaKpoOMOJIEKYJI, KPUCTANIMYHOCTh
U amMoppHOCTb,  cTepeoperyasipHocTb.  [lomumepsl  opraHuueckue U
Heoprannueckue. Kayuyku. Ilmactmaccel. Bonokna. buomnomumepsl: Oenku u
HYKJIEMHOBBIE KUCJIOTHI.

JemoncTpanuu. Moaeny KpUCTaUIMYECKUX PEMIETOK BEMIECTB C PA3JIMYHBIM
TANIOM CBA3€d. Moaenu MOJEeKyJl pas3MdyHOuM reoMerpuu. Kpucramnmueckne
pemi€Tkn anmasza U rpagura. OOpasibl pa3IUYHBIX CUCTEM C >KHIKOW CpEeAOu.
Koarymsuus. Cunepesuc. Opdexr Tunpania. Monenu u30MepoB CTPYKTYpHOH U
IIPOCTPAHCTBEHHOW wn30Mepun. CBoucrtea Tomyona. Kosmekmus mmactmace u
BOJIOKOH. OOpa3iibl HEOPraHUUECKUX MOJUMEPOB: cephl. [lnactuyeckoit, hochopa
KpacHoTo, kBapuia u ap. Monenu monekyn 6enko u JJHK.

JlaGopaTopHble onbIThI. 1. CBOKCTBA THAPOKCUAOB 3JIEMEHTOB 3 mepuoja. 2.
O3HakoMiIeHHE ¢ 00pa3aMH IJIaCTMAcC, BOJIOKOH, HEOPraHMYECKUX MOJIMMEPOB.

Tema 3. Xumuueckue peaxuyuu. (33 uaca)

Knaccugurayua xumuueckux peakyuii 8 0opeaHu4eckou U HeOp2aHUYecKol
xumuy. TloHATHE O XMMHUYECKOW pPEAKUMU, €€ OTIMYUE OT SJACPHOM pEaKLUU.
Peakuuu amnmoTponuzanuv U U3oMepU3alvu. Peakiuu, uaymue ¢ U3MEHEHUEM
cocTaBa BEUIECTBA: IO YHCIY M XapaKTepy pearupyroumx U o0pa3yroluxcs
BEIIECTB (pa3joKEHHUs, 3aMelleHHs, OOMEHa, COEIMWHEHHUS); IO HU3MEHEHHIO
creneHeil okucienus (OBP um ne OBP); mo rtemnoBomy sddexty (3k30- u
SHIOTEpPMHUYECKHE); MO (aze (roMo- M TETEPOreHHbIC); IO HaIMPABJICHUIO
(oOpaTuMble U HEOOpPATUMBIE); 110 UCIIOJIB30BAHUIO KaTaau3aTopa (KaTaJuTHYecKue
Y HEKATAIUTUYECKHUE); [0 MEXaHU3MY (paJiMKaJbHbIE U HOHHBIE); 110 BUY SHEPIHUH,
WHULIMUPYIOIIEH PEaKIIUIO (boToxumuyeckue, paJualoOHHBbIE,
ANEKTPOXUMUYECKHUE, TEPMOXUMHUUECKHUE).

Beposamnocms _npomexanus  xumuyeckux peaxyuti. 3aKOH COXPaHEHHS
sHepruu. BHyTpeHHss sHeprusi peakiuii. TermoBoit sddexrt. Tepmoxumuaeckue
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ypaBHeHus1. Terora o6pa3oBanus. 3akoH ['. . 'ecca. DuTpomnus. Bo3moxxHOCTH
MIPOTEKAHMS PEAKLIMI B 3aBUCUMOCTH OT U3MEHEHHUSI SHEPTUU U SHTPOIHH.

Ckopocmb xumuyeckux peakyuu. Paxmopwl, 1usAOUUE HA CKOPOCHIb PEAKUU.
[lonarne o ckopoct. CKOpPOCTh TOMO- M TE€TEPOTEHHON peakuui. ODHeprus
akTuBauuu. PaKTOPhI, BAUSIONINE HA CKOPOCTh PEAKIUN: MPUPOAA PEAruPYIOLIUX
BEILIECTB, KaTajau3aTopbl, TeMIepaTypa, KOHUeHTpauus. Karamu3 romo- u
reTEPOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPraHUYECKHUMHU
Katanu3zaropamMud. HWHrubutopsl ©  KataauTudeckue siabl.  [loBepxHOCTH
CONPUKOCHOBEHUS Pearnupyroinx BEIIeCTB.

Xumuueckoe pasnosecue. I1oHATHE 0 XUMHUYECKOM paBHOBECHU. PaBHOBECHBIE
KOHILIEHTpauu. JluHaMu4HOCTh paBHOBecHs. KoHcranTa paBHOBecus. (DakTOpHI,
BIIMSIONIME HA CMEILCHHE PaBHOBECHS: KOHIEHTpallUs, JaBJIEHUE, TeMmIepaTypa.
[Tpuanmn Jle [larense.

Oxucnumenvro-eoccmarnosumenvhvle peakyuu(OBP). CteneHb OKUCIEHUS.
Knaccudukanus peakuuii B cBeTe 31eKTpoHHON Teopun. OcHoBHBIE noHsaTus OBP.
Metonbl coctaBinenust ypaBHeHuid OBP: meron snexktpoHHOro OanaHca, METOJ
nosypeakiuii. Bousinue cpensl Ha nporekanre OBP. Knaccudukarus OBP. OBP B
OpTraHUYECKON XUMUHU.

Inexmpoarumuyeckasn ouccoyuayus. (3./].) DNESKTPOIUTH U HEIJIEKTPOIUTHI.
MexaHu3M 3JIEKTPOJIUTUYECKON JUCCOLMALMM C Pa3IU4YHbIM BHJIOM CBS3U.
CBoiicTBa KATUHOHOB U aHHMOHOB. KHCI0THI, cou, ocHoBaHus B cBeTe J.J1. CTeneHb
0. 1.1 e€ 3aBUCHUMOCTh OT NPUPOIBI DJICKTPOJIUTA U €r0 KOHIeHTparuu. KoHcranTa
nucconnanuu. Crynenyaras nucconranus. CBOMCTBA paCTBOPOB AJIEKTPOIIUTOB.

Booopoouwiii nokazamens. Jlucconmanus Boasl. KoncranTa €€ qucconuaiym.
HNonnoe mpowusBeneHne Boabl, Bomopoansiii mokasarens - pH. Cpenasl BOOHBIX
PacTBOPOB AJICKTPOJIUTOB. 3HAUCHHUE BOJOPOIHOTO MOKA3aTENsl ISl XUMUYECKUX U
OMOJIOTMYECKUX ITPOIICCCOB.

Tuoponus. Ilonsitue rugponusa. ['uapoau3 opraHuYeCKUX U HEOPTaHUIECKUX
BEIECTB (TaJIOTCHAJIKAHOB, CIIOXKHBIX d(PUPOB, yriaeBoAoB, O0eakoB, AT®) u ero
3Hauenue. ['uaponus conelt - Tpu cinydas. CryneHyaTsiii rupoian3. HeoOpatumprit
rugposns. [Ipaktnueckoe 3Hauenue rugposmsa. K

Jemonctpanuu. [Ipespaimenue kpacHoro ¢ocdopa B Oemnblif; KUCIOpPOAa B
030H. IlomyueHue kucimopojga W3 NEPOKCHIA BOJIOPOJA, BOIbI. Jlernmparaius
sraHona. Llenouka: P--- P,Os --- H3PO4; cBOMCTBa YKCYCHOM KHMCIIOTBI; TPU3HAKA
HEOOPaTUMOCTH pPEaKIuii; CBOMCTBA METANIOB, OKUCIIEHUE aJIbJIETH/Ia B KUCJIOTY U
CupTa B  albJerull. Peakiuu TrOpeHus, JK30TEPMHUUYECKUE  PEaKIUU
(oOeciiBeunBaHre OpPOMHOM BOABI M TEPMAHraHaTa Kajus JTHJICHOM, TallleHHUE
W3BECTU U JIp.) W DHAOTEPMHUUECKHE peakiuu (pasiiokKeHUE KAIMHHOW CENUTPHI,
ouxpoMara Kanus. B3auMojelcTBHE IMHKA C PacTBOpPaMU CEPHOM M COJISTHOM
KUCJIOT TPU Pa3IUYHBIX TeMIlepaTypax M KOHILEHTPALMU COJSIHOW KHCIJIOTHI;
pa3lioKEeHHEe EPOKCHIa BOAOpOAa Mpu nomoinu okcuaa mapranna (IV), karanassl
CBIpOTO Msica W KapTodens. BzammoselicTBue IUHKA pPa3IMdHON MOBEPXHOCTHU
(mopouika, mbUIA, TpaHys) C KUCIOTOM. Mojens «kunsiero» cios. CMmenieHue
paBHoBecuss B cucreme Fe**+3CNS'= Fe(CNS)3; oMmbuUIeHHME KUPOB; PEaKLUn
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sTepupuKanuy. 3aBUCUMOCTh cTeneHu J.J[. yKCyCHON KHUCIOTHI OT pa3daBiieHUsI.
CpaBHEHHE CBOMCTB pacTBOPOB CEPHOM M CEPHUCTOM KHUCIIOT; MYPaBbUHOW H
YKCYCHOM KHMCJIOT, ruapokcuaa tutus. Kanns n Hatpus. MTHOIUKaTopsl 1 ©3MEHEHUE
UX OKpPacKu B pa3lIUuHbIX cpenax. MuaukatopHas Oymara u €€ UCIoiab30BaHUE JIs
onpeznenenus pH CItOHBI, XKETyJOYHOTO COKa, APYTMX COKOB OPTaHU3Ma 4EJI0BEKA.
CepHOKHCIIBI U (PepMEHTATUBHBIA THAPOIN3 YIieBoAOB. ['naponu3 kapOOHATOB,
Cyi1b(aTOB, CHIMKATOB ILEJOYHBIX METAJUIOB; HUTpATOB IMHKa win cBuHia (II).
['uaponu3 kapOuaa Kaiblus.

JlaGopaTopHble onbIThl. |.Ilonydenue kucmopoaa pa3inoKeHUEM NEPOKCHIA
BOZOPO/Ia M MEepMaHraHara kaiaus. 2.Peakuuu, uaymue ¢ 0Opa3oBaHUEM OCAIKa.
rasa, BOABI [JJII HEOPTaHWMYECKUX W OPraHUYEeCKHX Kucior.3. lcmosb3oBaHue
UHIUKATOpHOW Oymaru juist omnpezaenenuss pH citonbel. 4. Paznuunble ciydan
TUAPOJIN3a COJIEH.

[IpakTnueckas padora Ne 1 «IlosrydueHne ra3oB U U3y4eHHUE UX CBOMCTBY

[TpakTnueckas pabora Ne 2 «CKOpoCTb XUMHUUECKHUX PEAKIIHID)

[Ipaktuueckas padora Ne 3 «['uapomnusy.

Tema 4. Bewecmea u ux ceoiicmea. (49 uaca)

Knaccugurauusa neopeanuueckux seuwiecms. IIpocTbie U CIOKHBIE BEIIECTBA.
Oxcunpl, ux kinaccupuxanus. ['uapokcusibl (OCHOBaHMSI, KUCIOPOAHBIE KUCIIOTHI,
Amdbotepnsie ruapokcuabl). Kucnorel, nx wiaccudukanua. OcHOBaHUS, HX
kiaccudukanus. Cojid cpelHUEe, KUCIIbIe, OCHOBHbBIE U KOMILICKCHBIC.

Knaccugurkayusa opeanuueckux ewgecms YTIEBOJOPOAbl U KiacCU(pUKALIHS
BEILIECTB B 3aBUCHUMOCTH OT CTPOCHHS yTIepoAHOW uenu (anudaTuyeckue u
IUKINYECKUE) W OT KpaTHOCTU CBsi3el (IpefeibHbIE U HEMNpPEACNIbHBIC).
['omonoruueckuii psia. [IpousBogHbIE YTi€BOJOPOJIOB: TaIOr€HAIKAHbI, CIIUPTHI,
(dbeHoIIbI, aTbACTU Bl M KETOHBI, KAPOOHOBBIE KUCIIOTHI, POCTHIC U CIIOKHBIC D(PUPHI,
HUTPOCOECANHEHUS, AMUHbI, AMUHOKHCIIOTHI.

Memannv. 1TonoxxeHne METANIOB B MEPHOJINYECKON CUCTEME U CTPOCHUE UX
atomoB. IIpocThie BemiecTBa-MeTaUIbl: CTPOCHHE KPUCTAILUIOB M METaJUInYecKas
XUMUYECcKasg CBs3b. AJuiorponus. OOmme Qu3nyeckue CBOMCTBA METAIOB U
BOCCTAaHOBUTEJIHHBIC CBOWCTBA MX: B3aUMOJICHCTBUE C HEMETAIUIaMH (KHUCIIOPOJIOM,
raJioreHamu, Cepoi, a30TOM, BOJIOPOJIOM), C BOJIOM, KUCTIOTAMH, PACTBOPAMHU COJIEH,
OpraHUYECKUMHU BeIlIECTBAMU (CIIUPTaMU, rajJoreHaJIkaHaMH, (DEHOJIOM, KUJITaMu),
co menoyamMu. OKCUABI U THUIPOKCUIBI METAJIOB. 3aBUCHMOCTH CBOMCTB 3THUX
COEIMHEHUI OT CTENEHEW OKHCIICHHSI METAJIOB. 3HAYEHUE METAJUIOB B IIPUPOJIE U
YKU3HU OPTaHU3MOB.

Kopposusa memannos. Tlonatne Koppo3un. XHMHUYECKas KOPPO3HUA.
DnekTpoxuMudeckast Kopposus. CriocoObl 3alTUTHI METAIIIOB OT KOPPO3UH.

OO6mme cnocoOb! MOMyYeHUST METAJIIOB. MeTaibl B IPUPOJIE. METAJUTYPTHS U
€€ BHIBL: MHUPO- U THUAPO- SIECKTPOMETALTYpPrus. IDJIEKTPOJU3 pacILUIaBOB U
pPacTBOPOB COEAMHEHU METAIJIOB U €r0 3HAYCHHE.

Hememannvl. IlonoxxeHre HEMETAIVIOB B IEPUOANYECKON CUCTEME, CTPOCHHE
UX aTOMOB. OJEKTPOOTPULIATENbHOCTh. HMHepTHhle ra3bl. JIBOMCTBEHHOE




IIOJIOKEHWE BOAOpPOAA B MEPUOAMYECKOM cucreme. Hemeramnel - mpocTsie
BEIIECTBA. ATOMHOE U MOJIEKYJIIPHOE CTPOEHHE MX. AJIOTpONHUs. XUMHUUYECKUE
CBOMCTBAa HeMeTaJUIOB. OKUCIIUTENIbHBIE CBOMCTBA: B3aUMOJICHCTBUE C METAJIIaMH,
BOJOPOJIOM, MEHEE DJIEKTPOOTPULATEIIbHBIMA  HEMETAIIaMU, HEKOTOPBIMU
CJIO)KHBIMH BEIIECTBAMHU. BOCCTaHOBUTENBHBIE CBOMCTBA HEMETAJUIOB B PEAKIIUAX
co (TOpPOM, KHCIOPOJOM, CIIONKHBIMH BEIIECTBAMHU-OKUCIUTENSAMU (a30THOU U
CEpHOM KUCJIOTaMHU U Jp.). Bompopoaueie coenriHeHunss HemetamwioB. [lomydenne ux
CUHTE30M M KOCBEHHO. CTpOoeHHE MOJEKYJl M KPHUCTAJIOB 3TUX COEIUHEHUH.
®dusnueckue cBoiicTBa. OTHoleHHE K Boje. M3MeHeHHe KUCIOTHO-OCHOBHBIX
CBOMCTB B nepuojiax u rpymnmnax HecoseoOpa3zytoiue v cojieo0pa3yroime OKCU/IbI.
Kucnoponnsie kucinorel. MI3MEHEHHE KHUCIOTHBIX CBOMCTB BBICIIMX OKCHAOB H
TUAPOKCHJIOB HEMETAJIJIOB B IEPHOIAX U IPYIIAX. 3aBUCUMOCTb CBOMCTB KUCJIOT OT
CTEIICHU OKUCJIEHUSI HEMETAILIA.

Kucnomer  opeanuueckue —u  neopeanuueckue. KHUCIOTBI B CBETE
NpPOTONUTHYECKON  Teopuu.  CONpsHKEHHBIE — KUCIOTHO-OCHOBHBIE — TApBI.
Knaccudukanusa opraHuyeckux W HeOpraHMYecKux KucioT. OOmiue cBOMCTBa
KHUCJIOT: B3aUMOJICVICTBUE OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT C METaJJIaMU,
OCHOBHBIMHU U aM()OTEPHBIMHU OKCUAAMH U TUJIPOKCUIAMHU, C COJISIMU, 00pa3oBaHKe
CJI0KHBIX 3(prpoB. OCOOEHHOCTU CBOICTB KOHIIECHTPUPOBAHHOM CEPHON U a30THOM
KUCIIOT. OCOOEHHOCTH CBOMCTB YKCYCHON U MypPaBbHUHOM KHUCIIOT.

OcHosanus _opzanuyeckue u Heopeanudeckue. (OCHOBaHHS B  CBETE
npoTtojuTuueckoil teopuu. Kiaccudukainus opraHM4eCKMX W HEOPraHUYECKUX
OCHOBaHMW. XHWMHYECKHE CBOMCTBA WIENIOYEH M HEPACTBOPUMBIX OCHOBAHUM.
CBoiicTBa 0€CKUCIOPOIHBIX OCHOBaHUM: aMMHUaKka U aMUHOB. B3aumHoe BiusHME
aTOMOB B MOJIEKYJy AaHUJIMHA.

Ampomepuvie opeanuueckue u Heopeanuyeckue coedurerus. AmMpoTepHbIe
COCIMHEHUS B CBETE MPOTOJUTUYECKOW Teopur. AMGPOTEPHOCTH OKCHIOB H
TUAPOKCHUAOB IIEPEXOJHBIX METAJUIOB: B3aUMOJIEUCTBUE C KUCIOTAMU U LIETOYAMMU.

Llonamue o komniexchwix coedunenusx. Kommnekcoodpa3oBaresb, JUTaH b,
KOOPJIMHAIIMOHHOE YHUCJIO0, BHYTpeHHsAs cdepa, BHemHss cepa. Homenknarypa
MaHHBIX coeauHeHuil. Ilpumepsl coeauHeHuil. AMMOTEPHOCTh AMHHOKHUCIIOT:
B3aUMOJCUCTBUE AMUHOKHUCJIOT CO IIEJIOYaMH, KHUCJIOTaMH, CIHUPTaMHU, APYT C
apyroMm (oOpa3oBaHuWe TOJUIENTUIOB), OOpa3oBaHWE BHYTPEHHEW COJU
(OUMONSIPHOTO NOHA).

l'enemuueckasn ceA3b MmedHcoy KAACCAMU OP2AHUYECKUX U HEOP2aAHUYECKUX
coeounenuy. IloHATHE O TEHETUYECKOM CBS3M W TEHETHMYECKUX psAgax B
HEOPTraHWYECKOM W OpraHMyYecKol XWMHH. |'eHeThueckue psiabl MeTaa (Ha
npuMepe KalbIlus W Kejieza), HeMmeTaia (cepbl M KpPEeMHHs), IMEePEeXOIHOTO
snemMeHTa (IMHKA). ['eHeTHdyeckue psiibl U TeHeTUYecKas CBSi3b B OPraHUYECKOU
XUMHUH (COETMHEHHUS IBYyXaTOMHOIO yriepoa). EquHCTBO Mupa BEIIECTB.

HMemonctpanun. Komrekius «Knaccudukanusi HEOpraHUIECKUX BEIIECTBY U
oOpasnbl npezacTaButeneit kiaccoB. Komneknus «Knaccudukaius opraHudecKux
BEIIECTB» U O0paslbl MPEACTaBUTENCH KIaccoB. Mojenu KpUCTaUTMYECKUX
peméTrok MetauioB. Koymekius MeTamuioB ¢ pa3HbIMU (PU3NYECKUMH CBONCTBAMMU.
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B3aumoseiicTBue JNUTHS, HATPUS,, MarHUs W JKejie3a C KUCIOPOAOM; IIETOYHBIX
METaJIOB C BOJOM, ciupTamu, (DEHOIOM; IIMHKA C paCTBOPaMH COJISTHOM U CEpHOM
KHUCJIOT; HATPUSI C CEpOM; afOMUHHUSA C HOJOM; XKEJIE3a C PacTBOPOM MEITHOTO
KyIopoca; aJllOMUHHUS C paCTBOPOM €AKOro HaTpa. OKCUJIbI U THAPOKCHUIBI XpPOMA.
Koppo3us MeTaninoB B 3aBUCUMOCTH OT YCJIOBUW. 3aIIUTa METAIJIOB OT KOPPO3HHU:
o0Opa3slbl «Hep)KaBeeKk», 3alIUTHBIX MNOKpbITUH. Kommekuus pyn. DaeKTpoiu3
pacTBOpoB cojiei. Mojenu KpUCTaJUIMUYEeCKUX PEeIIeTOK Hoja, aiMasa, rpadura.
Annotponusi  docdopa, cepsl, Kuciopoaa. BzaumopaeiicTBHe Bomopoaa ¢
KHCIIOPOJIOM; CYpbMBI C XJIOPOM; HaTpUs ¢ MOJOM; XJIOpA C pacTBOPOM OpoMuia
KaJIUs; XJIOPHOW W CEPOBOJOPOJIHON BOIBI; oOOeciiBeunBaHUE OpPOMHON BOJBI
STUJICHOM WM aueTwieHoMm. llonmydeHue u CBOMCTBA XJIOPOBOAOPOJA, COJISHOU
KUCJIOTHl M aMmuaka. CBOICTBa COJISTHOM, pa30aBJI€HHOW CEpHONM M YKCYCHOM
KUCJIOT. B3anmonencTBue KOHIIEHTPUPOBAHHBIX CEPHOM, A30THOM KHUCIOT U
pa30aBlIeHHON a30THOM KUCIOTHI ¢ Mebl0. Peakiius «cepeOpsHOro 3epkanay Jyis
MypaBbUHOW KHUCJIOTBL. B3auMopgeicTBue pacTBOopa THAPOKCHAA HATpUS C
KUCIIOTHBIMH OKcHJiaMu (OKcugoM ¢ocdopa V), ampOTEpHBIMU THIAPOKCUIAMU
(ruapoKcUaIOM IMHKA). B3aumojeiicTBue aMmmuaka ¢ XJIOpOBOJOPOJOM M BOJIOMH.
AHQJIOTMYHO Uil METWIaMUHA. B3auMoJelcTBUE aMUHOKHUCIOT C KUCJIOTAMHU U
nienouyamu. OcyIliecTBI€HHE NpeBpalieHuid peakuuid. [loydenne KOMITIEKCHBIX
COCIMHEHUM.

JlaboparopHbie omnbITbl. O3HaKOMJIEHHE C 0Opa3lamu MpeACTaBUTENEH
KJIACCOB HEOPTaHMYECKUX BenlecTB. O3HaKOMJIEHUE ¢ 00pa3laMy MpeICTaBUTENen
KJIACCOB OPraHMYECKUX BemecTB. O3HaKOMIEHHE ¢ KoJuiekuuen pya. CpaBHeHune
CBOMCTB KpeMHHUEBOM, (ocopHOM, CEepHOM W XJIOPHOM KHUCIOT, CEPHUCTOU M
CEPHOM KHCIIOT; a30TUCTOM M a30THOM KuciaoT. CBOWCTBA COJIIHOW, CEPHOMN
(pa3baBieHHOM) M YKCYCHOM KHCIOT. B3aumopelcTBue TUIpOKCHUIIa HATPHUSA C
cossimu (cynbdarom menu (II) m xmopunom ammonusi). Paznokenue rumpoxcua
meu. [lonmyuenue u amdoTrepHbie CBOWMCTBA THAPOKCHIA ATFOMUHHUS.

[Ipaktuueckas pabora Ne 4 «PemieHne HKCIEPUMEHTAIBHBIX 3a7a4 TI0
Heopranudyecko — xumum»  [lpaktuueckas  pabora Ne 5 «Pemienue
HKCIIEPUMEHTAJILHBIX 33724 M0 oprannueckoi xumum» [IpakTudeckas padora No 6
«'eHeTnyeckass CBSI3b MEXAY KIAacCaMUM HEOPraHMYECKUX ¢ OPraHUYEeCKHX
COCIMHEHUI».

Tema 5. Xumusa 6 ycuznu ooumecmea (17 uacoe)

Xumus u npouzeodcmeo. XUMUYECKas MPOMBIIUIEHHOCTh W XUMHUYECKUE
TeXHOJIOTuU. ChIpbe I XUMUYECKOW MPOMBINUIEHHOCTH. Boga B XUMHYECKOM
MPOMBINJICHHOCTH. JHEPrusi [Jisi XWMHYECKOro Mpou3BOACTBA. HayuHble
MPUHIUITBI XUMAYECKOTO MPOU3BOJICTBA. 3alllUTa OKPYXKAIOIIEH CpPEeIbl U OXpaHa
Tpyla TIpU XUMHUYECKOM Mpou3BojACTBE. OCHOBHBIE CTaAUM XHUMHYECKOIO
npou3BojicTBa. CpaBHEHUE MTPOU3BO/ICTBA AMMHUAKA U METAHOJIA.

Xumus cenvckoe xozsaucmeo. XUMHU3ALMSA CEIBCKOTO XO35WCTBA W €€
HanpaBjeHus. PacteHus u mousa, nmouBeHHbINM nornomaronmii komiiekce (ITT1K).
YnoOpenuss u ux kimaccupukanus. XUMUUECKHE CPEACTBA 3allMTHl PACTEHUHU.

11



OTpI/H_IaTeJ'IBHBIe MMoCJaCACTBUSA HNPUMCHCHHA IICCTULIUIAOB U 60pb6a C HHUMMU.

XuMu3anus KUBOTHOBOJICTBA.
Xumusa u sxkonoeus. XUMUYECKOE 3arps3HEHUE OKpyKaroien cpeabl. OxpaHa

rupochepbl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa MOYBBI OT XMUMHUYECKOTO
3arpsizHeHus. OxpaHa atMochepsl OT XUMUYECKOT0 3arpsizHeHus. Oxpana (Qiopsl 1

q)aYHLI OT XUMHUYCCKOTI'O 3arpsA3HCHUA. buorexHoorus u reHHas WHIXCHCPUA.

Xumus u noscednesnas dwcushb uenoseka. JlomaliHss anrteka. Moromme u

yucTsmue cpeacrtsa. CpeactBa 60psObI ¢ OBITOBBIMH HacekoMbIMU. (CpencTBa

JIMYHOM TUTUEHBI 1 KOCMETUKU. XUMUS U ITHUIIA. MapKI/IpOBKa YIHAaKOBOK ITHUIICBBIX
U TUTUCHUYCCKUX IMMPOAYKTOB U YMCHHUC UX UUTATh. DKONIOTHI KUJIINUIA. Xumus u

T'CHCTHUKA YCJIOBCKA.

JdemoncTpanuu. Mogenn nOpou3BOJACTBA CEPHOM KHCJIOTBI W AMMHAKA.
Komnexkuusa ynoOpenmit u mectunuaoB. OOpasubl cpencTB ObITOBOM XHUMHH H

JICKApCTBCHHBIX IIPCIIapaTOB.

2. Temamuueckoe niaHuposarue
HaumeHnoBanue KoumnuecTBo yacos DopMmbI
pasaeioB KOHTPOJIA
BCEro KourpoJubHble
NpaKTHYECKHUE
Crpoenue atoma 15 |Kp-1 [IncebmenHas
n 113 [ W KOHTpPOJIbHAs
Menneneena
Crpoenue 22 | Kip-1 [Tucemennas
BELIECTBA KOHTPOJIbHAs
XHUMUYECKHE 33 |Kp-1 [Tucemennas
peakuuu [Ip/p—3 KOHTPOJIbHAs
Nrorosas x/p 3a 1
MOJIYyTOJIue
BemectBa u ux 49 |Kp-1 [TucemenHast
CBOICTBA ITp/p — 3 KOHTpPOJIbHAs
Xumus B )KU3HU 17 | Utorosas x/p 3a | IIpe3enTanuu
o01ecTBa X
Uroro: 136 |Kp—4
IIp/p—6
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