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ITacnopTt padoueii nporpaMmsl

Ha3Banmue, aBTOp M roa M3IaHus Npea-
METHOH y4eOHOM mporpamMmbl (mpuMep-
HOIl, aBTOPCKOi), HA OCHOBE KOTOPOM
pa3padorana Pabouasi nporpamma

[TpumepHas mporpaMMa OCHOBHOTO U CPEAHETO (T10JI-
HOTO) 00111er0 00pa30BaHMs 110 XUMHUH.

ABTOpCcKas nporpamma no xumuu 8-11 kiacc H. H.
lapa

YyeOHuku

Xumus. 9 kitace : yaeOHUK 11 00111e00pa3oBaTeIIbHBIX
OpraHu3aIyil ¢ MPUIOKEHUE Ha JIEKTPOHHOM HOCHUTE-
ae (DVD) /T. E. Pym3utuc , ®@. I'. ®enpaman. — M.:
[Tpocsemenue, 2014. — 208 c. : un. — ISBN 978-5-09-
022307-2

O0bém yueOHOro BpeMeHH 68 yacoB
Pexum 3aHATHH 24
YpoBeHb 00y4yeHus 0a30BbIi




IosicHUTENLHAA 3aNNCKA

PaGouasi nporpaMmMa 1o XUMHUH COCTABJIEHA B COOTBETCTBUM € (elepaaIbHbIM KOMIIOHEHTOM
roCy/IapCTBEHHOI'O CTaHJIapTa OCHOBHOT'O 001ero o0pa3oBaHus, 0JJOOPEHHBIM COBMECTHBIM PELICHUEM
koyerun MunoOpazoBanus Poccun u [Ipesunuyma PAO ot 23.12.2003 r. Ne 21/12 u yTBepKA€HHBIM
npuka3zoM MuHoOpHayku P® ot 05.03.2004 r. Ne 1089 u nmpumMepHO# nporpamMMbl OCHOBHOTO OOIIIETO
obpasoBanus (nmuceMo JlemapraMeHTa rocy1apcTBEHHON MOJMTHKHN B 00pa3oBanun MunoOpnayku Poc-
cum ot 07.07.2005r. Ne 03-1263)

3a ocHOBY paboueii MporpaMMbl B3STa MporpamMma Kypca xumuu Juist 8-11 kmaccoB obmeoopaso-
BarenbHbIX yupexknaeHud (aBtop H.H.'apa), pexomenmoBannas JlemapramMeHTOM 0Opa3oBaTeIbHBIX
porpamMM M CTaHIapToB o0miero oopazoBanust MunucrepcTBa obpasoBanus PD, onybnukoBaHHas U3-
natenbcTBOM «lIIpocsemenne» B 2008 roay (I'apa H.H. IIporpammser 001eo0pa3oBaTeIbHBIX YIPEKIC-
Huil. Xumust.- M.: IIpocsemenue, 2008. -56c.).

PaGouast mporpamMmma MOkeT ObITh peanu3oBaHa B 9 kjacce (2 CTyneHb, OCHOBHOE o01ee obpa-
30BaHue, 001e00pa3oBaTeNbHbINA ypoBeHb). YueOuuku munuu [.E.Pymn3utuca.

B paGoueit nporpaMme HaILIu OTpa)KEHUE LEIH U 33/1a4d U3YYCHHsS] XUMHH HA CTYIIEHH OCHOB-
HOro oOuiero oOpa3oBaHMsl, U3JI0KEHHBIE B MOSCHUTENBHOM 3anucke IIpuMepHoi mporpaMMbl 1o XH-
MUH.

I/I3yqe1me XHMMHH B OCHOBHOI IIKOJIe HamnpaBJI€HO HA JOCTUKCHHUE CITCAYIOIIUX neJieii:

° O0CBOEHME BAKHEHIIUX 3HAHMH 00 OCHOBHBIX IMOHATHAX U 3aKOHAX XMUMHUH, XUMHYECKOMN
CHUMBOJINKE;
° OBJIajJleHHe YMEHUSIMH HaOII0AaTh XUMUUYECKUE SIBJICHUS, IPOBOJAUTH XUMUYECKUHN JKC-

MEPUMEHT, IMPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUECKUX (DOPMYIT BEIIECTB M ypaBHEHUI XUMHUECKUX
peaKuuii;

° pa3BuTHE MTO3HABATENILHBIX MHTEPECOB U MHTEIEKTYaIbHBIX CIIOCOOHOCTEH B mpoiiecce
MIPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIIBHOTO IPHOOPETCHHS 3HAHUI B COOTBETCTBUH C
BO3HUKAKOIIINMHU KU3HCHHBIMU HOTpe6HOCT$IMI/I;

o BOCIIMTAHME OTHOHICHHA K XMMHH KaK K OJHOMY U3 (I)YH,Z[aMeHTaJ'IBHBIX KOMIIOHCHTOB
€CTCCTBO3HAHUS U SJICMCHTY O6H.I€“I€J'IOBCLICCKOI\/’I KYJbTYPBI;
L4 NPUMECHEHHUE IMOJTYYCHHBIX 3HAHUH U yMeHI/Iﬁ JJIsL 0e30IaCHOr0 MCIIOJb30BaHUS Be-

IIECTB U MaTepHUaJIOB B OBITY, CEILCKOM XO3SIIICTBE U Ha MPOU3BOJCTBE, PELICHUS IPAKTHUECKUX 3a]1ad
B NOBCEHEBHOM JKU3HU, MPEIyNpPEXKACHUS SBICHUN, HAHOCALIMX BpPEd 3/I0POBBIO UEIOBEKAa M OKpPY-
JKaroulen cpeae.

O0mas xapakTepucTuKa y4e0HOro npeamera

Bech Teopernueckuii MaTepuan Kypca XMMUU 711 OCHOBHOW IIKOJIbI CTPYKTYMPOBAH IO IIECTH
OnmokaMm: Memoowvl no3nanus eewecms u XumMu4eckux AeneHull. IKCnepuUMeHmanbble 0CHO8bL XUMUU,
Bewecmeo, Xumuueckasn peaxyus; Inemenmapusie 0CHO8bl Heopeanuyeckol xumuu,; Ilepeonauanvhvie
npeocmasnenusi 06 opeanuieckux gewjecmeax, Xumus u scusns. CoaepxaHue 3TUX YUeOHBIX OJIOKOB B
aBTOPCKUX MpOrpamMmax HaIlpaBJIEHO HA JOCTUKEHHE LIeJIell XUMHU4YeCKoro o0pa3oBaHusl.

B kypce 9 kiacca ydanigecst U3y4aroT TEOPHIO IEKTPOIIMTHYECKON JUCCOLUALINH, OKHCIUTENb-
HO — BOCCTaHOBUTEJIbHBIE PEAKIIMH, HEKOTOPbIE BOIPOCH! 001N XUMUU (3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX peakiuii), yriyOsstoT 3HaHus Mo Teme «CTpoeHHe aromMa U IMEepUOJAWYECKHH 3aKOH
JI.M1.MenzeneeBa» Ha MpUMEpPe XapaKTEPUCTUK MOATPYNI HEKOTOPBIX 35ieMeHTOB. [Iponomkaercs usy-
YEeHHE OCHOBHBIX 3aKOHOB XUMUH (3aKOH ABOTaIpo), OTPadaThIBAIOTCS HABBIKM B BHIMIOJIHEHUH MPAKTH-
YecKUX paboT M pelIeHHH KauyeCTBEHHBIX M pacdeTHhIX 3ajgay. PakToIornyeckas 4acThb MPOrpPaMMBbI
BKJIIOYAET TMEepBOHAYAIIbHBIE CBEJICHUS 00 OPraHMYecKHX BellecTBax. Y4eOHbIH MaTepuana oToOpaH Ta-
KM 00pa3oM, YTOOBI MOXKHO OBIJIO OOBSICHUTH HA COBPEMEHHOM M JOCTYITHOM JIJIsI YYAIIUXCSl YPOBHE
TEOPETUYECKHUE IOJIOKEHNUS, N3Yy4aeMbI€ CBOICTBA BELIECTB, XUMUYECKUE MTPOLIECCHI, MPOTEKAIOIINE B
OpPraHUYECKOM MHpE.

[Tpu coctaBnennu padboueil mporpaMmbl UCTIOIB30BAICS Y4€OHO-METOUYECKUN KOMITIEKT.



Mna yuumena:

1. bpetirep JIL.M. Xumus. 9 kmacc: KOHTPOJBHBIE U CaMOCTOSATEIbHBIE PAa0OOTHI, TECTHI
/JI.M.Bpetirep. — Bonrorpaa: Yautens, 2006
2. I'apa H.H. [Iporpammsbl o61ieo0pa3oBaTeabHbIX yupexkaeHuii. Xumus. — M.: TIpocBere-
Hue, 2008. -56¢.
3. I'apa H.H. Xumusa. KontponbHbie u npoBepouHbie padboThl. 8-9 kmaccsl / H.H.I'apa. —
Hpoda, 2004.
Jna ywawuxca:

Pymsutuc I'.E. Xumus. 9 knacc: yue0. 1 o01eo0pa3oBar. opraHu3aiuii ¢ Ipuil. Ha JJIEKTPOH.
Hocutene (DVD) / I'.E Pynsutuc, @.I" ®enpaman. — M.: IIpocsemnienue, 2014, — 208c.
MULTIMEDIA — noanep:xka npeamera:

1. Bupryanpnas mkona Kupumina u Medomausa. Ypoku xumuu. 8-9 kmaccel. — M.: OO0
«Kupun u Medoauii», 2004
2. JleMOHCTpallMOHHOE MOypouHOoe TutanupoBanue. O6mmas xumus. — Bonrorpana: usgarens-

cTBO «Yuuteiby, 2007

Pabouas nporpamma paccuurana Ha 70 yacoB B 9 kiacce, U3 pacuera - 2 yueOHBIX yaca B Hejle-
JI10, U3 HUX: JUIs IPOBEIEHUS] KOHTPOJIBHBIX - 4 yaca, IPaKTHYeCKuX padoT — 6 yacos.

[Tpeobnanarommmu popMamMu TEKYIIETO KOHTPOJIS 3HAHUH, YMEHUH U HABBIKOB SIBIISIFOTCS CaMO-
CTOSITENIbHBIE M KOHTPOJIbHBIE paOOThI, pa3IMYHbIE TECTOBbIE (HOPMBI KOHTPOJIS.

[TpomexxyTouHasi aTTeCTalMsi ¥ UTOrOBasi KOHTPOJIbHA padoTa MPOBOIUTCS COTIACHO JIOKAIb-
HOMY aKTy 00pa30BaTeIbHOI0 YUPEKICHUS B (POpPME TEKCTOBBIX MMCBMEHHBIX PadoOT.

[Ipu opranmzamum y4eOHOTO TIpoIecca HCIONB3YIOTCS CleIyromue GOpMBI: YPOKH H3YyUeHUS
HOBBIX 3HaHUH, YPOKHU 3aKpEIUICHUs 3HaHUH, KOMOMHUPOBAaHHbBIE YPOKU, YPOKH 00OOIIEHUS U CHCTEMa-
TU3aIUH 3HAHUH, YPOKH KOHTPOJISA, IIPAKTHUECKUE paboThI, a TAK)KE COYETaHNE YKa3aHHBIX (POpM.

PacnpeseneHne 4acoB 1o TeMaM COCTaBJIEHO 10 aBTOPCKOM Iporpamme.

Pe3epBHOE BpeMs HCIONIB3YETCS CIASAYIOIIMM 00pa3oM: TaKk KaK COIVIACHO aBTOPCKOH IporpaM-
Me Ha u3yueHHue Kypca XuMuu B 9 kiacce npeaycMorpeHo 70 4acoB, a cOIIacHO 0a3sMCHOMY IJIaHy M
¢bakxTudecku ux 68, To 2 yaca pe3epBHOIO BPEMEHH U UCIIONB3YETCS B 3TOM Cllydae.

dopMyIupoBKa Ha3BaHUM U TEM — COOTBETCTBYET aBTOPCKON MpOrpaMMe.

Bce nemoncTpanuu, 1abopaTopHbIe ONBITH M MPAaKTUYECKUE 3aHATUS B3ThI U3 [IprmepHoii po-
rpaMMBbl.

HopmaTtuBHble npaBoBble JOKYMEHTbl, HA OCHOBAHHUM KOTOPBIX pa3spadoTraHa padouas
nporpaMmma:

. 3akoH P® «O06 obpazoBanum» Ne 273-03 ot 29.12.2012 .

. [Ipuka3 MunuctepctBa obpa3zoBanus u Hayku Poccuiickoit ®enepaunnu (MunoOpHayku
Poccun) ot 31 mapta 2014r. Ne253 "O6 yrBepxaeHun (enepalbHbIX MepeuHeil yueOHUKOB, pEeKOMEH-
JIOBaHHBIX (JIOMYILEHHBIX) K MCIIOJIb30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa30BaTENbHbIX yUpe-
KJICHUAX, PEATTU3YIOIINX 00pa3oBaTeIbHbIE IPOrpaMMbI 00IIIEro 00pa30BaHus U UMEIOUINX rOCyAapCcT-
BEHHYIO aKKpPEIUTALHIO»;

o @denepanbHblil KOMIIOHEHT TOCYJapCTBEHHOIO 00pa3oBaTENbHOTO CTAaHIApTa, YTBEP-
xneHHbli [Ipukazom Muno6pazoBanus PO ot 05. 03. 2004 rozma Ne 1089;

o [IpumepHas nporpamma Kypca 1o xumuu Juist 8-9 kiaccos (0011eo0pazoBaTenbHbIN ypo-
BEHb), peKoMeH10BaHHass MuHoOpa3oBanus u Hayku PO.

o VYuebnblil man mkois! Ha 2020-2021 yuebHblii rof.

Jannas paGouas mporpamma pa3paboTraHa Ha ocHOoBe DenepanbHOro 00pa3oBaTENbHOIO CTAaH-
JapTa cpenHero (IojsHoro) obmero oopazoBaHus 1Mo XuMuM (6a30BbIi ypoBeHb). Pabouas mporpamma
coctaByieHa Ha ocHOBE «IIporpamMmbl 001I€00pa3oBaTENBHBIX YUpeKaAeHUH. XumMus 8-9 kmaccel. OOtie-
obpasoBatenbHbIi ypoBeHb» H.H.I'apa. M.: [IpocBemenue, 2011 rox.

[Iporpamma coOTBETCTBYET TpeOOBaHUSIM 00pa30BaATEIILHOTO cTaHAapTa o npeamety 2004r.

®opMbI OPraHu3aluy 00pa3oBaTEJILHOIO MpoLecca.



TpaauIMOHHBIE YPOKH, YPOKH C HCIOIH30BAHUEM JIIEMEHTOB Pa3BUBAIOIIETO, MPOOJIEMHOTO,
WHTETPUPOBAHHOTO, MOAYJIBHOTO oOOydeHus, ypoku c¢ npumeHeHueM WKT, ypoku-nmekiuu, ypoxu-
CeMUHapbI, paboTa ¢ TecTaMH, 3BpUCTHUYECKas Oecea, MPAaKTUKYM IO PELICHUIO 33134, J1a00opaTOpHBIN
MIPAKTUKYM.

Y4eOHo-MeToAMYeCKNH KOMILJIEKT /151 00y4ar0IHuXCs.
[Tpu coctaBiiennu padoueil MporpaMMbl UCIOIB30BAJICS Y4eOHO-METOANYECKUI KOMILICKT.

Jna yuumena:

1. I'apa H.H. [Iporpammsbl o61ieo0pa3oBaTenbHbIX yupexkaeHuii. Xumus. — M.: TIpocBere-
Hue, 2008. -56¢.

2. I'apa H.H. Xumust: ypoku B 8 ki.: [Tocodue nns yuutens. — M.: [Ipocsemenue, 2008. —
I1c.

3. I'apa H.H. Xumusa. KontponbHbie u npoBepouHbie padboThl. 8-9 kmaccel / H.H.I'apa. —
Hpoda, 2004.

na ywawuxca:

1. Pymsutuc I'.E Xumusi: Heopran. Xumust: yueOHUK i 8 K. oO11eo0pa3oBaTeIbHbIX YU-

pexnenuit/ I'.E Pynsurtuc, @.I" ®enbaman.- 12-e uzn., uctp. - M.: [Ipocsemenue, 2008.-176c¢.
MULTIMEDIA - noanepxka npeamera:

1. Bupryanpnas mxona Kupuina u Medonusa. Ypoku xumuu. 8-9 kmaccsl. — M.: OO0
«Kupun u Medoaunii», 2004
2. JleMOHCTpallMOHHOE MOypOUHOe TuiaHupoBanue. O6mas xumus. — Bonrorpana: usgaremns-

cTBO «Yuutenby, 2007



TPEBOBAHIA K YPOBHIO ITOJAI'OTOBKU BBIITY CKHUKA

B pe3synbrare uzyuenus xumuu B 8§ - 9 Kjjaccax YYCHUK JTOJDKEH 3HATH/IOHUMATD !

XUMHUYECKYI0O CUMBOJIMUKY: 3HAKHM XMUMHUYECKUX 3JIEMEHTOB, (OPMYJIbI XHUMUYECKUX BEILECTB U
YpaBHEHUS XUMUYECKUX PEAKIUA;

saxcHellue Xumuyeckue NOHAmMUA: XUMAYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE
aTOMHAasl ¥ MOJICKYJIIpHAsi MAacChl, HOH, XUMUYECKasl CBSI3b, BEIIECTBO, KIACCU(UKALIUS BEIIECTB, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00beM, XUMHUYecKasi peaklus, KiIacCUPUKalUsi peakiuil, SJIeKTPOIUT U
HE3JIEKTPOJIUT, SIEKTPOJIUTHUECKAs TUCCOLUALIMS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOC-
CTaHOBJICHHE;

OCHOGHDblE 3AKOHbl XUMUU: COXPAHEHUS MACChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, EPUOANYECKUN
3aKOH,;

yMeTh:

Ha3pl6amb: XUMUYECKUE SJIEMEHTHI, COSIMHEHUS U3YUYEHHBIX KIIACCOB;

00vbsacHamb: PU3NIECKUI CMBICT aTOMHOTO (TMOPSAKOBOT0) HOMEpAa XMMHUYECKOTO JJIEMCEHTA,
HOMEPOB TPYIIIBI U IEPUO0/Ia, K KOTOPBIM 3JIEMEHT MPUHAIICKUT B iepuoanyeckoit cucreme .M. Men-
JieJieeBa; 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB B Mpejeiax MajblX MEPHOJIOB U TJIaBHBIX
MOATPYII; CYIIHOCTh peaKIMii HOHHOTO 0OMeHa,;

Xapakmepu3zoeamp: XUMUYECKUE 3JIEMEHTHI (OT BOJAOPOJIA /10 KaJIbliMs) HA OCHOBE UX IOJIOXKE-
Hus B nepuoaudeckoii cucreme J[.M.MenzneneeBa u 0COOEHHOCTEH CTPOEHUSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMH BEIIECTB; XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpTAaHHUUE-
CKUX BEILECTB;

onpedenams: COCTaB BELIECTB M0 X (opMyJiaM, IPUHAAIEKHOCTh BEIIECTB K ONpPEACICHHOMY
KJIACCy COEJIMHEHUH, TUIIbI XUMUYECKIX PEaKI[1ii, BAICHTHOCTh U CTENEHb OKHCIIEHUS 3JIEMEHTa B CO-
SIMHCHUSX, TUTl XUMUYCCKOW CBS3U B COCIMHCHUSAX, BO3MOXHOCTh TIPOTEKAHUS PEAKIINI HOHHOTO 00-
MEHa;

cocmagnams. HOPMYIIBI HEOPTAHMYSCKUX COCIUHECHUN HM3YYCHHBIX KIJIACCOB;, CXEMBI CTPOCHUS
aToMoB TiepBbIX 20 snemMeHTOB mnepuoaunueckoi cucremsl J[.M.MenneneeBa; ypaBHEHUS XUMHUYECKUX
peaKuuii;

oOpawamosbca ¢ XUMUUYECKOM MOCYI0M U 1a00paTOPHBIM 000pYyI0BaHHEM;

PAacno3nagams ONGIMHBIM HymeM: KUCIOPOJ, BOAOPOJ, YIJIEKUCIBIA ra3, aMMHaK; pacTBOPbI
KHUCIIOT U IIeNI0ueH, XJIOpHI-, CyIbdaT-, KapOOHAT-HOHBI,

6bIYUCIAMb: MACCOBYIO JOJII0 XMMHUECKOTO AJIEMEHTA 10 (pOopMysie COeAMHEHUSI; MAaCCOBYIO J0-
JII0 BEIIIECTBA B PaCTBOPE; KOIMYECTBO BEIIECTBA, 00BEM MM MAcCy MO KOJUYECTBY BEIIECTBA, O0BEMY
WJTU MAcCe PeareHTOB WM MPOIYKTOB PEaKIUH;

HCIO0JIb30BATH NPHOOPETEHHbIE 3HAHUS M YMEHHS B NMPAKTHYECKOH JeATeIbHOCTH U MO-
BCeIHEBHOI *KM3HHU JUTsI: 0€30MacHOTO O0paIlleHusl C BEIIECTBAMH U MaTepUaliaMiu; YKOJIOTUUYECKU Tpa-
MOTHOTO MOBEJECHUS B OKPY’KAIOIIEH Cpe/ie; OLEHKHU BIUSHUS XUMUYECKOTO 3arps3HEHUS] OKPYKaroIIen
Cpellbl Ha OpraHu3M 4YeJIOBeKa; KpUTUUECKOU OIIEHKH MH(POPMAIIMK O BEIIECTBAX, UCIIOIB3YEMBIX B ObI-
TY; IPUTOTOBJIEHUS] PACTBOPOB 33JIaHHOM KOHLIEHTPAIUU.



COJEPXAHMUE ITPOI'PAMMEBI KYPCA XMMHNU 9 KITACCA

IloBTOpPEHNE OCHOBHBIX BONIPOCOB 8 Kiacca (3 yaca)

ITepuonnueckuii 3akon u [lepronuueckas cuctema Xumuueckux snementoB [[.1. Menneneena B
CBETE TEOPUU CTPOEHUS aToMa.

Xumuyeckas cBsizb. CTpoeHue BenlecTBa. TUIbI KPUCTAIIMUYECKUX PELIETOK.

XVMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeUIECTB. PacueTsl 10 XUMUUYECKUM
ypaBHeHUsM. demoncTpanun. Tabnuna «Buasl cBsazeiy. Tabmuna « TUIBI KpHCTATITUYECKUX PEIIETOK

Tema 1. Knaccupukanusi XuMuyeckux peakuui (6 1)

TemnoBoit 3 pexT xumudeckoi peakiuu. TepMOXUMHUECKUE YPAaBHEHUS, paCUEThI 10 HUM.

CKOpoCTh XMMHUYECKHUX peaKUMi. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIUI OT PAa3IUUHBIX
YCIIOBUH: OT IPUPOJIbI pEarupyrOIINUX BEUIECTB, IIOIMIAU MOBEPXHOCTU COMPUKOCHOBEHHMSI, KOHIIEHTpa-
LM pearupymrollyux BEIIECTB, TEMIIEPATyphbl, KaTajlu3aTopa. XHUMUYECKOE PABHOBECUE, YCIOBUS €r0
cmemienus. Pemenue 3amgaud. [lemonHcTpanum. J[eMOHCTpanusi ONBITOB, BBISICHSIONIMX 3aBHUCHUMOCTH
CKOPOCTH XMMHUECKUX PEaKUuil OT pa3nuyHbiX (pakropoB. Tabmuubl «OOpaTumble peakiun», «XuMu-
yeckoe paBHOBecue», «CKOpoCcTh XUMUYECKOW peakuuu». PacuerHble 3agaun. PacyeTsl Mo TepMOXUMHU-
YECKUM YpaBHEHUSIM.

Tema 2. XuMH4ecKue peakiuu B BOAHBIX pacTBopax (74)

DNEKTPOIUTHl U HEIIEKTPOIUTHI. DJIEKTPOJIUTUUECKAs] TUCCOLMALMS BEUIECTB B BOJHBIX pac-
TBOpax. Monsl. KaTnons!l u annoHsl. ['uapatHas Teopusi pacTBOPOB. DNEKTPOIUTHYECKAS TUCCOIHALIHS
KHUCJIOT, 1iesiodeil u cosieid. Cialdble U CUIIbHBIE DJIEKTPONUTHL. CTEeNeHb AMCCOLMAIINH. Peakunn
HOHHOTO oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTENb, BOCCTAHOBH-
teib. ['uaponus coneil.

JemMoHcTpanuu. VcrbiTanue pacTBOPOB BEIIECTB HA 3JIEKTPUYECKYIO MPOBOAMMOCTH. [[Bhxke-
HUE MOHOB B JJIeKTpHueckoM moiie. JlaGopaTopHble onbIThbl. Peakninn oOMeHa MEXay pacTBOpaMH
anekTponuToB. [lpakTuyeckas padora. Perenne skcnepuMeHTANbHBIX 3a/1a4 M0 TeMe «DIEeKTPOIUTH-
yecKasi IUCCOIHaLHs».

Tema 3. I'asiorensi(5S 1)

[Toso’keHre rajJoreHoB B NEPUOAMYECKON CUCTEME U CTPOEHUE MX aTOMOB. PU3NYECKUE U XU-
MUYECKHE CBOKCTBA I'AJIOTEHOB.

CpaBHuTeNbHAs XapaKTEPUCTHKA rajoreHoB. [IpuMeHeHne rajJoreHos.

Xnoposogopoa. [Tonyuenne. @uznueckue cBoiictBa. ConstHas KUCIOTa U €€ CONH.

IIpakTuyeckas padora. [lomyuenue Xa0poBo0poia U U3yUYEHUE €T0 CBOWCTB.

Jemoncrpanun. Pusznueckue cBoiicTBa ranoreHos. [lonydeHne xj10poBogopoaa U pacTBOpPEHUE
ero B Bojic. JlaGopaTopHble onbIThI. Pacrio3HaBaHue COJSTHON KUCTOTHI, XJIOPUIOB, OPOMUIOB, HOIU-
JI0B U N0J1a

Tema 4. Kucjiopoa u cepa (6 4)

[Tono>xeHne KUCI0pOa U CEPBl B MEPUOJANUYECKON CHCTEME XMMHUUYECKUX DJIEMEHTOB, CTPOCHUE
UX aTOMOB. AJUIOTPONHUS KUCIOPOAa — O30H.

Cepa. Amnorponus cepsl. Puznueckne u xumudeckue cporictsa. Haxoxnenue B npupoge. I[lpu-
MeHenue cepbl. Oxcua cepri(IV). CepoBonopoaHas u cepHucTas KUCIOTH U UX conu. Okenp cepbi(VI).
Cepnas kucnora u ee coiau. OKUCINTENbHBIE CBOWCTBA KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI.

ITonsATHE O CKOPOCTH XMMHUYECKUX peakiuil. Katanu3aTtopsl.

JleMOHCTpaMU. AJIJIOTPONHS KUCIOPO/ia U cepbl. 3HAKOMCTBO € 00pa3liaMu MPUPOAHBIX CYJb-
¢bunoB, cynbharos.

JlaGopaTopHusble onbIThl. Pacnio3HaBanue cynbhua-, cynbGuT- U Cyab(}aT-HOHOB B PacTBOpPE
IIpakTnueckas padora. Pemenue skcnepuMeHTaNbHBIX 3a1a4 1o Teme «Kuciopon u cepa». Pacuer-
Hble 3aJa4M. BeruncieHuss mo XMMHUYECKUM YPAaBHEHUSM PEaKIUi MacChl, KOJWYECTBA BEIIECTBA WU
o0BbeMa MO M3BECTHON Macce, KOJMYECTBY BEIIECTBA UM 00BEMY OJTHOTO M3 BCTYMAIOIIUX WM IOJY-
YaIOIIUXCS B PEAKIIMH BEILECTB.

Tema 5. Azot u ¢pocdop (8 4)



[Tonoxenue azora u ¢pochopa B NEpuoANIECKOI cCUCTEME XUMHUYECKUX IEMEHTOB, CTPOSHHE UX
aTOMOB. A30T, (pu3nUYeCKre U XUMHUYECKHE CBOWMCTBA, MOJydeHHnEe U mpuMeHeHne. KpyroBopor azora B
npuposae. Ammuak. dusnueckue U XMMUYECKUE CBOMCTBA aMMMakKa, IOJydeHue, npuMeHeHnue. Coau
ammonus1. Okcuapl azora(ll) u (IV). A3oTHas kuciora u ee co. OKUCIUTEIbHBIC CBOMCTBA a30THOM
KHCIIOTBHI.

®dochop. Amnorponus pochopa. Pusndyeckue u xumuueckrne cBoictra ochopa. Oxeun doc-
dopa(V). OprodocdopHast KHUCIOTa U €€ COJIH.

MunepanbHbie y1oOpeHus.

JNemoncrpanuu. [loaydyenne ammuaka u ero pactBopenue B Boje. O3HakoMiIeHHE ¢ oOpa3namMu
MPUPOJHBIX HUTPATOB, GocdaTor. JIaGopaTopHble onbITHI. B3anMoeiicTBE coyieii aMMOHHMSI CO IIe-
noyamu. O3HaKOMJICHHE ¢ a30THBIMH U (ochopubiMu ynoOpenusmu. Ipaktuueckue padorsi [lomy-
YeHHe aMMHUaKa U U3ydeHue ero cBoicts. Onpeenenrne MUHEpaabHbIX YA0OPEHUH.

Tema 6. Yriepoa n kpemuuii (9 1)

[TonoxxeHue yriepojia ¥ KpeMHHUSI B IEPUOINYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTPOCHUE
UX aTOMOB. YTJIEPOJ, aFIOTPOIHBIE MOAU(DUKAINK, (PU3NIECKHE U XUMHUYECKHUE CBOMCTBA yriiepoja.
VYrapHblii ra3, CBOMCTBA U (PU3UOJIOTHIYECKOE JACHCTBHE HA OPraHW3M. YTJICKUCIBIA Ta3, YrojbHas Ku-
cioTa u ee coau. KpyroBopot yriepoza B nmpupoJe.

Kpemuuii. Oxcua kpemuus(IV). Kpemuueas kucnota u ee conu. Ctexno. LlemeHr.

JNemoncrpanuu. Kpucraminueckue pemieTkd ainMasza u rpadura. 3HAKOMCTBO ¢ oOpasnamu
MPUPOAHBIX KapOOHATOB M cUIUKATOB. O3HAKOMIIEHUE C Pa3IMYHBIMU BUJAaMH TOIUIHBa. O3HAKOMIICHUE
¢ BujaMu ctekia. JlabopaTopHubie onbITbl. O3HAKOMIIEHHE CO CBOMCTBAMHM U B3aUMOIIPEBPALLEHUSIMU
KapOoOHATOB U ruapokapboHaToB. KauecTBeHHbIE peakiuu Ha KapOoOHAT- U cuiIuKaT-uoHbl. [lpakTuye-
ckasi padora. [Tonyuenue okcuna yriaepona(IV) u usyuenue ero ceoiicts. Pacno3naBanue kapOOHATOB.

Tema 7. O61mue cBoiictBa MeTa/lI0B (134)

ITonoxenue MeTauioB B IEPUOAUYECKON cucTeMe XUMHYecKuXx dnemeHToB J[. Y. Menneneesa.
Mertannndeckast cBsi3b. U3ndeckre U XUMHUECKHUE CBOMCTBA METaNIOB. P HanpskeHui MeTaios.

[Tonsitue o metamrypruu. CriocoOs! momyueHust MeTayuioB. CriiaBsl (CTallb, YyT'YH, JIOPATIOMHU-
Hul, OpoHsa). [Ipobrema 6€30TXOJHBIX MPOU3BOACTB B METALTYPIHH U OXpaHa OKPYKAIOIIeH Cpebl.

Ilemounble MeTa/LIbl. [l0/10)keHNE IIETOUHBIX METAJIIOB B NMEPUOJUYECKON CUCTEME U CTPOE-
Hue aToMoB. Haxoxnenue B nmpupoze. Ouznueckue U XuMUYECKUE CBOMCTBA. [IprMeHeHue menouHbIx
MeTayioB U ux coenuHeHuil. lllenounosemesibHble MeTaIbl. [lon0XKEHNE 1IEIO0YHO3EMETBHBIX Me-
TaJVIOB B IEPUOJUYECKON cucTeMe U cTpoeHue aroMoB. Haxoxxnenue B mpupone. Kanpuuit u ero co-
enuHeHus. JKecTKocTh BOJIbI M CIOCOOBI €€ yCTpaHeHUs. AMoMUHMM. [TookeHne antoMiuHS B IEpHO-
IUYECKON CHCTEME U CTpoeHue ero aroma. Haxoxzaenue B npupoae. dusnueckne 1 XUMHUYECKUE CBOM-
CTBa alMfOMUHUS. AMGPOTEPHOCTh OKCHJA U THApoKcHaa amoMuHus. 7AKeseso. [Tonoxxenue xenesa B 1e-
PHOIMYECKON CUCTEME M CTpoeHHe ero aroma. HaxoxneHue B nmpupone. Puznueckne U XUMHYECKUE
cBoiictBa kenme3za. Oxcunbl, rtuapokcunasl u  comu  xkenesa(ll) wm  xenmesa(Ill). Iemoncrpa-
MU, 3HAKOMCTBO ¢ 00pasliaMy BaKHEHIIMX COJIEH HATpusl, Kalus, MPUPOJAHBIX COSAMHEHUN KalbIIUS,
pyJamu kenes3a, COSqUHEHUSIMH altoMUHMS. B3anMozeiicTBre MeI0YHbIX, IeT0YHO3EMENbHBIX MeTal-
JOB M amoMHUHUs ¢ Boaod. CxuraHue jxene3a B Kuciopojae U xjope. JlabopaTtopHblie OmnbI-
Thl. [Toyuenue ruipokcuia anrOMUHUS U B3aMMOJEICTBHE €ro ¢ KUCI0TaMu U ienodamu. [lomyuenue
ruapokcuaoB xene3a(ll) u (III) u B3aumopeiicTBue ux ¢ kucnoramu u menouamu. IlpakTuyeckue pa-
0oT1bl Pemenue skcnepuMeHTaNbHBIX 3a7a4 110 Teme «nemeHTsl [A—IIIA-rpynn nepuoaudeckoit Tabd-
JIULBI XUMUYECKUX 3JIEMEHTOBY.

Pemmenne skcniepuMeHTaNbHBIX 33/1a4 10 TeMe «MeTaiuibl U UX coeluHeHus». PacdyeTHble 3a-
Aavu. BeuucieHus mo XUMUYECKUM ypaBHEHUSIM MacChl, 00beMa UITH KOJIMYECTBA BEIECTBA OJJHOTO M3
MPOJYKTOB PEAKIMU M0 Macce UCXOAHOI0 BEUIECTBa, 00beMY HIIM KOJIMUYECTBY BEIIECTBA, COJEPIKAIIEro
OIIPEAEIEHHYIO JJOJII0 TPUMECEH.

Tema 8. OcHoBbl oprannyeckoit xumuu (10 4)

[TepBoHavanbHbBIe MpeACTaBICHUS 00 OpraHUYecKHX BeriecTBax [lepBoHadalbHBIE CBEIEHUS O
CTPOEHHM OpraHWYecKux BemecTB. OCHOBHBIE MOJOXKEHUS TEOPUU CTPOEHHS] OPraHMYECKUX COETUHeE-
Huit A. M. bytneposa. M3omepus. YnpouieHHas Kiaccu(puKaus OpraHMueckux COeTUHEHNH.



Yraesogoponsl. [IpenenbHeie yrieBonopoasl. MetaH, 3TaH. PU3NYECKUE U XUMMUYECKUE CBOW-
ctBa. [I[pumenenue.

Henpenensubie yrneBogopoabl. DTwiieH. dusnueckue U XxuMuueckue cBoiictBa. [Ipumenenue.
Auerunen. /lueHoBble yrineBomopozsl. [loHaTHe 0 HMUKIMYECKUX YriaeBoaOpoAax (LMKIOATKaHbI, OCH-
3ou).JIpupoHble HCTOYHHUKH YriieBo10pooB. HedTh M mpupoaHblii ra3, X npuMeHeHHe. 3aluTa atT-
MocdepHoro Bozayxa ot 3arpsizHeHus. Criuptel. OqHOaTOMHBIE CIUPTHL. MeTaHoa. DtaHon. Pusuye-
CKHe cBOMCTBAa. PU3MOIOTrMYECKOE IEHCTBHUE CIMPTOB Ha opraHusM. [IpuMeHenune. MHOroaroMHele
cnupThl. DTIieHrHKob. ['unepun. [Ipumenenne. Kap6onoBsie kucinotel. XKupbl. MypaBbrHas U yK-
cycHas kucnotbl. @usnueckue cpoiictBa. [Ipumenenue. Bricime kapOoHOBbIE KUCIOTHL. CTeapuHOBast
kucnota. JKupbl — NPOAYKTHI B3aUMOJICHCTBUS TIUIEPHUHA U BBHICHINX KapOOHOBBIX KHCIOT. Poib sku-
POB B Ipoiiecce 0OMeHa BEIIeCTB B opraHu3Me. KanopuitHOCTh KHUPOB.

VYrneBoael: ['roko3a, caxapo3za — BaKHEWIIME MPEACTaBUTENH yrieBoAoB. Haxoxaenue B npu-
pone. @orocunTe3. Pouib IIIIOKO3bI B IUTAHUU U YKPEIUICHUH 310pOBbs. Kpaxmai u nemiono3a — npu-
poansle nosmmMepsl. Haxoxnenue B npupoae. [Ipumenenue.

benku — OGuononmumepsl. CoctaB 6enkoB. OyHkiuu 0enkoB. Pons 6enkoB B nmutanuu. [lonstue
o (hepMeHTaX U TOPMOHAX.

ITonumepsl — BBICOKOMOJEKYIsIpHbIE coenquHeHus. [lonmatriien. [omnponwien. IlonuBunu-
xynopua. [Ipumenenne noaumMepos.

TEMATUYECKOE PACIIPEJIEJIEHUE YACOB (kypc — 68 uaca)

KouTtposabHble (TeCThl, cCAMOCTOSI-
Ne Tema Bcero yacos TpaxTueckue TeJbHbIe pad0Thbl, KOHTPOJIbHBIE pa-
padoThbl
00TBI)
1 [ToBTOpEHNE OCHOBHBIX 3 - 1
BOIIPOCOB 8§ Kjacca

2 | Knaccudpukanus xumude- 6 1 1

CKHUX pEaKlInu
3 XUMHUIeCKHE pEeaKIH B 7 1 1

BOJIHBIX PacTBOpax
4 T"asiorenst 5 1 -
5 Kucnopon u cepa 6 1
6 Aot u pocdop 8 1 -
7 Yrinepoa ¥ KpeMHUH 9 1 1
8 Mertasl 13 1 1
9 [epBoHavyanbHEBIEC MPE- 10 - 1
CTaBJIeHUs1 00 opraHuyie-
CKHUX BEIIECTBAX

10 WToroBsIit KOHTPOIH 1 1

Hroro: 68 7 7




KanengapHo-rtemaTtudeckoe mJiaHupoBaHue M0 XMMUM 9 Kiaace

Ne Jara Tema ypoxa Koa- Cnoco0bl B3auMoeiicTBus OcyuecTBiiIeHIE KOH- Yuer u xpa- /3
ITo dakrt BO TPOJIS OCBOCHHMS U3yYeH- HEHUue pe-
JIaHy 4yacoB HOI'0 MaTepHaJja 3yJ1bTATOB
npouecca
o0yueHust
IloBTOpEHME OCHOBHBIX BONIPOcoB § Kiacca (3 yaca)

1 Texnuka 6e3omacHOCTH B KaOWHETE 1 Bepbansabie (6ecena- Hats xapakrepuctuky oa- | Ha OymaxkaHOoM IToBTO-
xumun. Ctpoenne aroma. [leproamae- o0cyXIeHNe), YaCTHIHO- HOoMy anementy [ICXD HOCHUTEIIE PUTH TIPO-
ckwuii 3akoH u [ICXD JI.U. Mennenee- MOMCKOBEIH (pabota ¢ TICXD). rpamMmy 3a

Ba B CBETE CTPOCHHUS aTOMA. 8 kiacc

2 Xumudeckast cBsi3b. CTpOCHUE Belie- 1 Bepbansubie (Oecena- XapakTepru3oBaTh CTpOe- | YCTHBIN OTBET | 3amucH B

CTBA. 00CyXeHHe), pepOayKTUBHBIH HHE BEIIeCTBa TeTpaau
(ompeneneHys U MOHATHS).
3 OcCHOBHbI€ KJIaCChl HEOPTAHUYECKUX 1 BepOanbhsie (Oecena- Hanwmcats renernueckuii | Ha OymaxkHom | 3ammcu B
BEIIIECTB, UX CBA3b MEXAY COOO. 00CyXzeHHe), PEIPOAYKTUBHBIM | P METaJlla ¥ HEMeTaia HOCHUTEIE TeTpaau
(ompenieneHys U MOHATHS).
4 BBoaHbIit KOHTPOTTE 1 [IpakTuueckre (BBITOTHEHNE Brmonaenue 3aganii koH- | Ha OymaxaOM
3aJJHUI KOHTPOJILHOTO cpesa) TPOJIBHOTO Cpe3a HOCHUTEJIE
Kanaccnpukauus xumuuyeckux peakuui (6 yacon)
) OKHCANTENHEHO-BOCCTAHOBUTEIHHBIE 1 BepbanwHbie (Oecena- JaBaTb onpeieneHue npo- | YCTHBIN OTBET §1
peakuun o0cyX/ieHHe), pepOAYKTHUBHBIA | I1eccaMm OKHCIICHHUS H BOC-
(onpezerneHus ¥ NOHATHA), Yac- CTaHOBJICHHS, OKHCIIHTE-
THUYHO-TIOUCKOBBIH (padota ¢ JII0 ¥ BOCCTAHOBUTEIIO
I1CXD).
6 TerutoBoii 3 (eKT XUM. peakiuu. 1 BepOanbhbie (Oecena- JlaBaTh onpejiesieHue 3H- | YCTHBIN OTBeT | §2, 3amucu
00CyX/1eHHe), PeIPOAYKTUBHBIA | JOTEPMHUYECKHM U 3K30- B TETpaIu
(ompeneneHus M MOHATHS), 4ac- | TEPMHYECKUM IpoIeccam
TUYIHO-TTIOMCKOBEIH (paboTa ¢
I[1CX0).
7 PacueTtsl o TepMOXUMHYECKUM ypaB- 1 BepOanbhsie (becena- Henatp pacuers! o Tep- | Ha Oymaxknom | 3amauu B
HEHHSIM. o0cyXJieHNe), pePOAYKTHBHBIH | MOXHMHUYECKHM ypaBHe- HOCHUTETIE TeTpan
(ompezerneHus ¥ IOHSTHS), Yac- HUSIM peaKiui
TUYHO-TIOMCKOBBIH (paboTa ¢
I[1CX9).
8 CKOpOCTh XUMHUYECKHUX PEAKITHH. 1 Bepbansabie (Gecena- YmMeTh nenath pacuetsl Ha | Ha OymaxkHom | §3-4, 3a-
00CyX/ieHHE), PePOAYKTUBHBIH CKOPOCTh XUMHYECKHUX HOCHUTEJIE IIUCH B
(onpexesneHus ¥ NOHATHSA), Yac- peaxuuit TeTpaan

TUYIHO-TTIOMCKOBEIH (paboTa ¢




TICXD).

9 IIpaktudeckas pabora Nel.l3yueHue 1 BepoanbsHeie (Oecena- Odopmnenue 3amuceit Ha 6ymaxxaom
BIIMSIHUS YCIIOBHI TIPOBEJICHUS XUMH- 00CyX/IeHHe), PePOAYKTHBHBIH MPAKTUIECKOH PAOOTHI HOCHUTETIE
YECKOH PEeaKITNy Ha €€ CKOPOCTh (ompeneneHus B MMOHATHA ), MPaK-
THUYECKHUE (BBIMOJIHEHUE MTPAKTHU-
4eCKOH paboThI).
10 XuMHIeCcKOe paBHOBECHE. Y CITOBUS 1 Bepbansabie (6ecena- HasBate ycmoBust cmertie- | YCTHBIN OTBET | §5, MOBTO-
€ro CMEIIEHUSI. o0cyXeHne), pEeNpOAYKTUBHBIA | HUS XHMHYECKOTO PaBHO- puth §1-5
(onpexnerneHus ¥ NOHATHSA), Yac- BeCHsI
TUYHO-TIOMCKOBEIH (paboTa c ma-
parpadom yueOHHKA).
11 O0001IeHNE U CHCTEMATH3AIHS 3HA- 1 BepoansHsie (Oecena- Pemats 3amaun OtgeT Ha ypo-
HUi. Pemenne 3amau 00CyX/IeHHE), PePOAYKTHBHBIH Ke
(ompeeneHus U MOHATHS ), 9ac- 3anwcu B TeT-
THUYHO-TIOMCKOBBIN (paboTa ¢ ma- pamgu
parpadoM yueOHHKA).
XuMHYeCKHe peakiiu B BOJHBIX pacTBopax (7 4yacoB)
12 CymHOCTH Ipolecca IeKTPOIIUTHYIe- 1 BepbansHubie (Oecena- JaBaTh onpeneneHus mo- | YCTHBIH OTBET §6
CKOM TUCCOLMALINH o0CyXIeHue), PenpOyKTHBHBIN HSTHSM TEMBI
(ompenieneHus U MOHATHS), 4ac-
TUYHO-TIOMCKOBEIH (paboTa ¢ ma-
parpadom yueOHHKA).
13 ONEeKTpONUTHYECKAs TUCCOLUALIHS 1 BepOanbHsie (becena- 3anucaTe ypaBHEHHE Ha Oymaxuaom §7
KHCJIOT, IIEI0YeH U COoJeH. 00CyX/IeHHe), PETIPOAYKTHUBHBIA | AJIEKTPOIUTHYECKON JTUC- HOCHUTETIE
(ompeneneHus U MOHATHSA), 9ac- | COLMALUH KUCIIOT, IIeNI0-
TUYHO-TIONCKOBBIN (paboTa ¢ ma- yel u coseit
parpadomM yueOHHKA).
14 Cnalbie ¥ CHIIBHBIC DIICKTPOJIHTHI. 1 Bep6ansabie (6ecena- XapakTepru3oBath caabble | YCTHBIN OTBET §8
CreneHp AUCCOLMALINY. 00CyX/1eHHe), PSIPOAYKTUBHBIA | W CHIIBHBIC 3JEKTPOIUTHI
(onpezaesneHus U NOHATHSA), Yac-
THYHO-TIOMCKOBEIH (paboTa ¢ ma-
parpadom yuyeOHHKA).
15 Peakuun nonHoro ooOmMeHa. 1 BepOanbhsie (becena- 3anucatp peakuuio noH- | Ha OymaskHoM §9
o0cyXeHHe), penpOayKTUBHBIN HOTO 0OMeHa HOCHTEIIE
(ompeneneHrs U MOHATHS ), 9ac-
TUYHO-TIOMCKOBEIH (paboTa c ma-
parpadom yueOHHUKa).
16 I'maponms coneit. 1 Bepbansubie (6ecena- XapakTepru3oBaTh 3aBU- | Ha OymaxHOM §10-11

00CyXIcHHE), PETIPOTYKTHBHBIN
(ompenieNieHrs U TIOHSTHS ), Yac-

CUMOCTb MCXaHu3Ma JJHUC-
conuanm COJIN OT CHJIbI

HOCHTCIIC




THYHO-TIOMCKOBEIH (paboTa ¢ ma-
parpagomM yueOHHKA).

KHCJIOTBI 1 OCHOBAHHUS €€
00pa3yromux

17 [Ipaktnueckas padora No2.Pemenue 1 [IpakTrdeckue (BHITOTHEHNE Odopmienue 3anuceit Ha OymaxHOM | IOBTOPHUTH
9KCIIEPUMEHTAILHBIX 33]1a9 IT0 TEME MPaKTHYECKON PabOTHI). MPAKTHIECKON PaOOTHI HOCHUTEIIE §6-11
«CBOHCTBa KHCJIOT, OCHOBAaHHI U CO-
JIed KaK 3JIEKTPOIUTOBY.
18 Kontpoannas padora Nel mo Te- 1 [IpakTrueckue (BBITOJHEHNE Brimonunenue 3amanuit Ha 6ymaxxaom
Me: «DJIeKTPOJIUTHYEeCKAs JUCCO- 3aJaHUH KOHTPOJILHOTO Cpe3a) KOHTPOJIBHOTO Cpe3a HOCHTEJE
HHALHSY.
I"'ajiorensl (5 yacoB)
19 XapakTepUCTHKa FaJIOT€HOB 1 Bep0Oanbheie (Oecena- HazpiBaTh 00mue mpusHa- | YCTHBIH OTBET §12
o0cyXeHne), penpo yKTUBHBIN KU TaJIOT€HOB
(onpeneneHus v MOHATHSA), Yac-
TUYHO-TIOMCKOBBIN (paboTa ¢ ma-
parpadom yueOHHKA).
20 Xmop 1 BepOanbheie (Oecena- HasBatp oTnuunTenpHble | YCTHBIN OTBET §13
o0cyxIeHne), pernpoayKTHBHBIH MPU3HAKHU XJI0pa
(ompeneieHns U TIOHSTHS ), 9ac-
TUYHO-TIOUCKOBBIN (paboTa ¢ ma-
parpadomM yueOHHKA).
21 XITOpOBOIOPO/I: TIOTYICHHUE U CBOCT- 1 Bepbanbhbie (Oecena- [Mucats peakiuu nonyde- | Ha OymakHOM §14
Ba 00CyX/1eHHE), PePOAYKTUBHBIHI HUSL XJIOPOBOIOPOJIA HOCHUTEJIE
(ompenieieHns U TIOHSTHS ), 9ac-
TUYHO-TIOMCKOBBIN (paboTa ¢ ma-
parpadom yueOHHKA).
22 ConsiHast KHUCIIOTA U €€ COJIU 1 Bepbanshbie (Oecena- Ha3piBath oTiiMunTenbHbIE | Y CTHBIN OTBET §15-16
00CYXX/ICHHUE), PEPOAYKTUBHBIA | YEPThI COJSTHOW KUCIOTHI U
(ompeneneHus 1 TOHATHS), Yac- €€ XMMHUYECKHe CBOMCTBA
THUYHO-TIOUCKOBBIH (paboTa c na-
parpadom yueOHHKA).
23 [IpakTiuaeckas padora Ne3. [Tomyde- 1 [IpakTHueckre (BHIIOTHEHNE OdopmiieHne 3anuceit Ha 6ymaxaOM
HHE COJISIHOW KHMCJIOTHI U U3yYEHHUE €€ MPAKTUIECKOH PAOOTHI). MPAKTUIECKOH PAOOTHI HOCHTEIIE
CBOICTB
Kucsaopon u cepa (6 4acoB)
24 XapakTepuCTHKa KUCIOPOa U CEPBI 1 Bep0Oanbhsie (Oecena- XapakTepr30BaTh KUCIIO- | YCTHBIA OTBET §17

00CyXcHME), PETIPOTYKTHBHBIN
(ompeneneHus ¥ TOHATHSA), dac-
THUYHO-TIOUCKOBEIH (paboTa c ma-

pon u cepy




parpadomM yaeOHUKa).

25 Cepa. duznveckue U XUMHUUECKUE 1 Bepbanbnsie (Oecena- HaspiBaTh 0bnactu uc- YCTHBIN OTBET §18
cBolicTBa cepsl. [Ipumenenue. 00cyX1eHue), penpoayKTUBHBIH MOJIb30BAHUS CEPBI YeIo-
(omipenenieHAs ¥ TTOHATHSA), Yac- BEKOM
TUYHO-TIOMCKOBBIN (paboTa ¢ ma-
parpagomM yueOHHKA).
26 CepoBogopon. Cymbdumsl 1 Bepbansubie (Oecena- OmnrceIBaTh M3WYeCKUe U | YCTHBIH OTBET §19
o0cyXeHNe), pENPOAYKTUBHBIA | XHMHYECKHE CBOHCTBA Ce-
(onpexerneHus v NOHATHSA), Yac- poBozopoa U Cynb(hUIOB
TUYHO-TIOUCKOBBIN (paboTa ¢ na-
parpadom yueOHHKA).
27 Oxcun cepsl (IV). CepoBogoponnas u 1 Bep0Oanbheie (Oecena- CocTaBnaTh ypaBHEHUS Ha 6ymaxxaom §20
CEpHUCTAst KUCIIOTHI M UX COJIH. o0cyX/ieHHe), peIPOAYKTUBHBIA | peakIuid, XapaKTepU3yko- HOCHUTEJIC
(oTIpeneNieHrs ¥ TIOHSATHSI), 9ac- | IIUX CBOMCTBA CEPHHUCTOTO
TUYHO-TIOUCKOBBIN (paboTa ¢ ma- | Tas3a U CepHUCTON KHUCIOTHI
parpagomM yueOHHKA).
28 Oxcup cepsl (V). CepHas kuciiora u 1 Bepbanbhnie (Oecena- CoCTaBJIATh ypaBHEHUS Ha 6ymaxxaom §21-22
ee couu. 00CyX/IeHHE), PEIPOAYKTUBHBI | peakUuid, XapaKTepU3yIo- HOCHUTENe
(onpexnesneHus M MOHATHA), Yac- | IIUX CBOWCTBA CEPHOMN KH-
THUYHO-TIOUCKOBEIH (paboTa ¢ mna- CIIOTBI
parpadom yueOHHKA).
29 [IpakTrueckas padota Ne4. Pemenue 1 [IpakTuueckue (BBIOJTHEHUE Odopmienue 3anuceit Ha 6ymaxxaom
9KCIIEPUMEHTAIILHBIX 3371a4 110 TeMe MPaKTUIECKOW PadOTHI). MPAKTUIECKOH PaOOTHI HOCHUTEJIE
«Kucnopon u cepay.
A3ot u docdop (8 yacoB)
30 XapakTepucTrka azora u pocdopa. 1 BepOanbhsie (becena- XapakTepu3oBaTh a30T M | YCTHBIN OTBET §23
dusznyecKre U XUMHUIECKUE CBOMCTBA 00CYyX)/ICHHE), PEIPOTYKTUBHBIN dhochop
a30Ta. (omnpezerneHus ¥ IOHSTHSA), Yac-
THUYHO-TIOMCKOBBIH (paboTa c ma-
parpadom yueOHUKA).
31 AmMmuak. Ou3ndecKkrie U XUMHIECKHe 1 BepbansHbie (Oecena- XapakTepu3oBaTh aMMHAK | Y CTHBIN OTBET §24-25
cBoticTBa. [lonyueHue, npuMeHeHHE. 00cyX1eHHe), penpoayKTUBHBIH
(ompeneneHrs U MOHATHS ), 9ac-
THYHO-TIOMCKOBEIH (paboTa ¢ ma-
parpadom yueOHHUKa).
32 [Ipaktrueckas padota NeS.Ilomyuenne 1 [IpakTueckue (BHITOTHEHNE Odopmnenue 3anuceit Ha OymaxaOM
aMMHaKa ¥ W3y4eHHe €ro CBOMCTB. MIPAKTUYECKON pabOTHI). MPAKTHIECKON PabOTHI HOCHUTEIIE
33 Conu aMMOHHS. 1 Bepbanbhusie (Oecena- XapakTepru30BaTh COJIH YcTHEI OTBET §26

00CyX/IeHHE), PeIPOAYKTHUBHBIH

AMMOHMUA (XI/IMH‘I@CKI/IG n




(ompeneneHus ¥ TOHATHSA), Yac-
TUYHO-TIOUCKOBBIN (padoTa ¢ ma-
parpadom yueOHHKA).

(hH3UYecKue CBOMCTBA,
MPUMEHEHHE)

34 A30THas KUCNoTA. 1 Bepbanbshusie (Oecena- Ha3Batp 1 oxapakTepn3o- | YCTHBIN OTBET §27
o0cyX/ieH1e), pepoOAYKTUBHBIH | BaTh XUMHUYECKHE U Qpu3H- | 3ammcu B TET-
(onpenerneHus v MOHATHA), Yac- | YECKHe CBOWCTBA a30THOU panu
THYHO-TTIOMCKOBEIH (paboTa ¢ Ma- | KHCJIOTHI B 3aBUCHMOCTH
parpadom yueOHHKA). OT €€ KOHIICHTPaITu!
35 Cou a30THOH KUCIIOTHI 1 BepOanbhbie (Oecena- HasbiBaTh 1 XapakTepu3o- | YCTHBIH OTBET §28
00cyXIeHHe), penpoayKTUBHBIH BaTh KJIIOYEBBIE COITU 3amucu B TeT-
(ompeneieHns U TIOHSTHS ), 9ac- A30THOM KUCIIOTHI panu
TUYHO-TIOUCKOBBIN (paboTa ¢ mna-
parpagoM yueOHHKA).
36 Docdop. Puznyeckne 1 XUMUIECKUE 1 BepOanbhsie (Gecena- XapakTepru30BaTh OCHOB- | YCTHBIA OTBET §29
cBoiicTBa ochopa. o0cyXeHNe), pEeNPOAYKTUBHBIA | Hble (PU3NIECKHE U XUMU- | 3allHCh B TET-
(onpenerneHus ¥ MOHATHA), Yac- | YecKue cBoicTBa pocdopa panu
TUYHO-TIOUCKOBBIN (paboTa ¢ mna-
parpadom yueOHHKA).
37 Oxcun pocdopa (V). Dochophnas ku- 1 BepOanbhsie (becena- Xapakrepr3oBarb ¢oc- YcTHBIH OTBET §30
CJIOTa U €€ COJIH. o0cyXx/ieHHe), pepOAYKTHBHEIH | (opHYI0 KuCIOTy (10 CH- | 3ammcu B TET-
(ompeneneHus U MOHATHSA), 9ac- | Jie, KOHIEHTPAIUU H T. JI.) pamu
TUYHO-TIONCKOBBIN (padoTa ¢ ma-
parpadomM yueOHHKA).
Yraepon u kpemuuii (9 4acoB)
38 XapakTepuCTHKa YIIepoaa U KpeM- 1 BepOanbheie (Oecena-o0cyxnenue), | XapakTepu3oBarh yrI- VYcrTHbIM OTBET §31
HUS. AJUIOTPOIHUS yriiepoaa PETPOTYKTUBHBIN (OTIPEeTICHUsI U | JIEPOA U KPEMHHIA
TIOHSATHS), YACTUYHO-TIOUCKOBBIH
(pabora ¢ nmaparpadoM y4eOHHUKA).
39 XuUMHYecKHe CBOMCTBaA yraeponaa. An- 1 BepOanburie (Oecena-o6cyxnenue), | 3amucarb ypaBHeHus | Ha Oymaxkaom §32
copOmus PENPOOYKTUBHBIN (ONpeaeneHus U peaxnuii Xxapakrepu- HOCHUTEJIe
TIOHSATHSI), YACTUYHO-TIOUCKOBBIH 3YIOIINX OCHOBHEIC
(pabota c maparpadom yueOHUKaA). XMMHYECKHE CBONCTBA
40 Oxcun yranepona (1) - yrapuslii ra3 1 BepOanbhsie (Oecena-o0cyxeHue), OxapakTepnu3oBaTh VYcTHBIN OTBET §33
PETNPOYKTUBHBIN (OTIpeeNieH s U 3HAa4YEeHUE YTapHOTO
TIOHSTHSI), YACTUYHO-TIOUCKOBBIH ra3a u ero XuMU4ecKue
(pabota c maparpadom yueOHHKaA). CBOICTBa
41 Oxcun yrinepona (IV) - yrnekuciblii 1 Bep0OanbHhseie (Oecena-o0cyxaeHue), OxapakTepru3oBaTh VYcTHBIN OTBET §34

ras.

PEenpOAYKTUBHBIN (OIIpeeNeHns U

TIOHSTHS ), YACTHIHO-TIONCKOBBIH

(pabota c maparpadom yueOHHKaA).

3HAYCHUE YTICKUCIIOTO
rasa ¥ €ro XUMH4ECKHeE
CBOWCTBa




42

YronsHasg kuciorta u ee conu. Kpyro-
BOPOT yIJeposa B MpUpOJIE

Bepbansubie (6ecena-o0cyxaeHue),
PENPOAYKTUBHBIN (ONIpENIeeHUs U
TIOHSTHS), YACTUIHO-TIOUCKOBBIH
(pabora ¢ maparpadom y4eOHHKa).

3anucaTh ypaBHEHUS
peakuil XapakTepu-
3YIOIUX XUMHYECKUE
CBOICTBA yrOJIbHOU
KHCIIOTBI;
3apUCOBATh CXEMY KpYy-
TOBOPOTA YIIIepoa B
IpUpoJie

Ha 6ymaxkxaoM
HOCHTEJIC

§35-36

43

[IpakTrueckas padbora
No6. [Tomyaenne okcuaa yriaepoaa
(IV) u m3y4enne ero cBoricTB. Pacro-
3HABaHHE KapOOHATOB.

[IpakTudeckre (BHITOTHEHHUE TTPAK-
THYECKOHN pabOTHI).

Odopmnenue 3amuceit
MPAKTHIECKON PaOOTHI

Ha 6ymaxxaom
HOCHTEJIe

44

Kpemuuii. Oxeun xpemuus (IV)

Bepbanbhsie (Oecena-o0cyxieHme),
PENPOIYKTUBHBIN (ONpeeICHHs 1
HOHSATHS ), YACTHIHO-TTOUCKOBBIH
(pabora ¢ maparpadom y4eOHHUKa).

XapakTepus3oBaTh OK-
cun kpemuust (1V)

Y cTHEII OTBET

§37

45

KpemnueBas kuciora u ee co-
1. Crexio. LlemeHr.

BepbanbHnsie (Oecena-o0cyxieHme),
PENPOAYKTUBHBIN (ONpeeICHHS 1
TIOHSTHS ), YACTUIHO-TIOMCKOBBIMA
(pabora ¢ maparpadoM y4eOHHUKa).

HasBatb 001acth npu-

MEHEHHSI KPEMHUEBOM

KHCJIOTBI U €€ COJIEH B
KU3HU YEIOBEKa

Y cTHEII OTBET

§38, no-
BTOPHTH
17-38

46

KonTpoiasnas padora Ne2
1o treMam: «Kucjaopon u cepa. Azor
U Gocdop. Yriaepoa 1 KpeMHUI».

[IpakTrueckue (BBITOJTHEHUE 3a.1-
HHUI KOHTPOJIBHOTO Cpe3a)

Brimonnenwne 3agHmii
KOHTPOJIBHOT'O Cpe3a

Ha OymaxsaOM
HOCHUTEIE

MeTabl (13 yacoB)

47

XapaKTepI/ICTI/IKa MCTaJIJIOB

Bepbanwshbie (Oecena-
o0cyxIeHNe), penpO yKTUBHBIN
(ompenieneHus U MOHATHS), 4ac-
THYHO-TIOMCKOBEIH (paboTa ¢ ma-

parpadom yueOHHKA).

Io 3aganHOMY anropur-
My OXapakTepu30BaTh
MeTaJlJIbl Pa3HbBIX TPy

YCcTHBIN OTBET

§39

48

HaxosxneHne MeTauioB B IpUPOAE U
o011re crmocoOb! UX MOTYYSHHS

BepOanbhbie (Oecena-
o0cyXeHHe), pepOTyKTUBHBIN
(onpezesneHus ¥ NOHATHSA), Yac-
TUYHO-TIOMCKOBBIH (paboTa c ma-

parpadom ydgeOHUKa).

Ha3BaTb HEeCKOJIBKO HC-
TOYHHUKOB JOOBIYH Me-
TaJIOB YEJIOBEKOM M OXa-
PaKkTepu30BaTh CIIOCOOBI
WX TIOJyYeHUS

YcTHBI OTBET

§40

49

XUMHUYECKHE CBOMCTBA METAJUIOB.
ONEKTPOXUMHUYECKHH psii HanpsKe-
HUI METaJIOB.

BepbansHbie (Oecena-
00cyXeHHe), pernpoayKTUBHBIH
(onpexesneHus U NOHATHSA), Yac-
THYHO-TIOMCKOBEIH (padoTa ¢ ma-

parpadom yueOHHUKa).

OxapakTepu30BaTh BbI-
OpaHHBIA METAJLI IO TI0-
JIOXKEHUIO B PSAY JICK-
TPOXUMHUYECKOTO Harpsi-
KEHUS

Ha 6ymaxkaoMm
HOCHTEIIC

§41

50

CruiaBsl (CTalb, 4yTyH, TIOPATIOMH-

Bepbanshbie (Oecena-

HassIBaTh cocTaB Kiltode-

YcTHBI OTBET

§42




HUH, OpoH3a).

00CyXIcHHE), PETIPOTYKTHBHBIN

(onpexerneHus v NOHATHSA), Yac-

THYHO-TIOMCKOBEIH (padoTa ¢ ma-
parpadom yueOHHKA).

BBIX CIUIABOB M 00JIACTH
WX IPUMCHCHUS

51 Illenounsie MeTAIIIBI. BepOanbhbie (Oecena- 3anucath ypaBHeHus pe- | Ha OymaxcHOM §43
o0cyX/eHue), pePOAYKTUBHBIA | aKIUH XapaKTepU3YIOIIHX HOCHUTETIE
(omipenenieHus U TTOHATHSA), Yac- ET0YHBIC METAJLTBI
THYHO-TIOMCKOBEIH (padoTa ¢ ma-
parpagomM yueOHHKA).
52 Marnuii. lllenoynozemenbHbpie MeTa- BepOanbhsie (Oecena- 3amucate ypaBHeHHs pe- | Ha Oymaxknom §44
JIBL o0cyXeHNe), pENPOAYKTUBHBIA | aKIUK XapaKTepU3YIOIIIX HOCHTEJe
(onpenerneHus v OHATHA), Yac- | LIETOYHO3EMENbHbBIE Me-
THUYHO-TIOUCKOBEIH (paboTa c ma- TaJUIbl U MarHUK
parpadom yueOHHKA).
53 Kanbuuii u ero coenunenust. Kect- Bepbanshbie (Oecena- 3ammcaTh 3aBUCHMOCTD YcTHEI OTBET §45
KOCTB BOJIBI M CITOCOOBI €€ yCcTpaHe- o0cyXieHHe), peIPOAYKTHBHBIH | KECTKOCTH BOJBI OT CO- 3amucu B TeT-
HUSL. (onpeneneHus v NOHATHSA), Yac- JieH KanbLus U MPEaJIo- panu
TUYHO-TIONCKOBBIX (paboTa ¢ ma- | KUTh MEPHI IO CMsTUe-
parpadom yueOHUKA). HUIO [TUTHEBOM BOJIBI
54 Amomunni. [TonoxeHne amoMuHIS B Bep6anrubie (6ecena- JlaBaTh nosHyo xapakte- | Ha OymakHOM §46
MIEPHOANYECKON CUCTEME U CTPOCHUE o0cyXIeHNe), pePO YK TUBHBIN PUCTHKY QTFOMHUHHS IO HOCHTEJEe
ero aToma. (ompenenieHus M MOHATHS), 4ac- | ero nojoxeHuro B [ICXD
TUYHO-TIOMCKOBEIH (paboTa ¢ ma-
parpagomM yueOHHKA).
55 Baxkneimue coeqMHEHNs aTFOMUHUS BepOanbhsie (becena- XapakTepru30BaTh Bax- VYcTHbIM OTBET §47
o0cyXIeHNe), pepO YK TUBHBIN HEHIIne COeTUNHEeHMS
(onpenereHUs ¥ IOHATHSA), Yac- | AIIOMHUHHS U X HCIIONb-
TUYHO-TIOMCKOBBIH (paboTa c ma- 30BaHHE YEITOBEKOM
parpadom yueOHHKA).
56 XKenezo. [lomoxkenwne xkemne3a B IEPHO- Bep6ansabie (6ecena- JaBatp mosHyt0 XapakTte- | Ha OymaxHOM §48
JIMYECKON CHCTEME M CTPOCHHUE €ro o0cyXJieHHe), PEIPOAYKTHBHBIA | PHCTHKY JKeJe3y 10 ero HOCHUTETIe
aroma. (onpezaesneHus U NOHATHSA), Yac- nosioxkenuto B [ICXD
THUYHO-TIOMCKOBBIH (paboTa c ma-
parpadom ydgeOHUKa).
57 CoenuHeHus xKenes3a Bep6ansubie (6ecena- XapakTepru3oBaTh XUMHU- | Y CTHBIH OTBET §49-50

00cyXeHHe), pernpoayKTUBHBIH

(ompeneneHus U TIOHATHSA), dac-

THYHO-TIOMCKOBEIH (padoTa ¢ ma-
parpadom yueOHUKA).

YeCKUE COEINHEHMS JKe-
Jie3a B 3aBUCUMOCTH OT
CTENEHU OKUCIICHUS KO-
TOpPYIO TOT B HEM IPOSIB-
JsieT




58 [IpakxTiueckas pabora No7Pemenune 1 [IpakTiaeckre (BHITOTHEHHE Odopmienue 3amuceit Ha 6ymaskaoM IToBTO-
SKCIIEPUMEHTAIBHBIX 33jay 10 TEME MPaKTUIECKOH PadOTHI). MPAKTUIECKOH PaOOTHI HOCHTENE puth § 39-
«MeTauipl ¥ UX COSTUHEHUS. 50
59 Kontpoannasi padora Ne3 mo Te- [IpakTinaeckre (BBITOTHEHHE Brmonaenune 3aaHmit Ha 6ymaxxaom
Me: «O01Ie CBOIICTBA METAJLIIOBY. 3aJJHAI KOHTPOJILHOTO cpe3a) KOHTPOJIBHOTO Cpe3a HOCHTENE
IlepBoHayanbHbIE NpeaCcTABJICHHS 00 oprannyeckux Bemecrsax (10 yacon)
60 [lepBoHavyanbHBIE CBEACHUS O CTpOE- 1 BepOanbhsie (Oecena- XapakTepu3oBaTh OCHOB- | YCTHBIH OTBET §51
HUM OPraHUYECKUX BEILECTB. 00CyXieHHe), peIPOAYKTUBHBIM | HOM KauecTBEHHBII cocTaB 3anucu B
YnpoueHnas kinaccudpukanus opra- (onpexerneHus v NOHATHSA), Yac- OpPTraHUYECKUX COeINHE- TeTpaan
HUYECKUX COSAMHEHHH. THUYHO-TIOMCKOBEIH (paboTa c ma- HUH
parpadom yueOHHKA). HazbiBaTh ocHOBHBIE
KJIaCChl OPraHUYECKUX
COEIMHEHU B 3aBUCUMO-
CTH OT UX CTPOCHHS U CO-
cTaBa
61 [Ipenenburie yriueBomopoasl. MeTaH, 1 BepOanbhbie (Oecena- XapakTepusoBath Ipe- VYcTHBIN OTBET §52
9TaH o0cyx/ieHHe), pePOAYKTUBHBIA | NIeNbHBIC YIIIEBOJOPOAbI U
(ompeneieHns U TIOHSTHS ), 9ac- Ha3bIBaTh UX OOIIYIO
TUYHO-TIONCKOBBIN (padoTa ¢ ma- bopmyy
parpagomM yueOHHKA).
62 HemnpenensHbie yriieBogopo- 1 Bep6anrubie (6ecena- XapakTepu3oBaTh HEMpe- | YCTHBIN OTBET §53
Ibl. DTHIIEH 00CyX/1eHHe), peIPOAYKTUBHBIA | JIeIbHBIC YITIEBOJOPOAbI U
(ompenieneHus U MOHATHS), 4ac- Ha3bIBaTh UX OOIIYIO
THUYHO-TIOMCKOBEIH (paboTa c ma- bopmyy
parpadom yueOHHKA).
63 ITomamepsr 1 BepOanbhsie (becena- XapakTepu3oBaTh NOJIA- | YCTHBIN OTBET §54
o0cyX/ieHHe), peIPOAYKTHUBHBIH | Mephl (CTpOCHHUE, MOJIEKY-
(ompeneneHuns M MOHATHS), Yac- | JIAPHBIN BEC, IPUMEHEHHE)
TUYHO-TIOMCKOBBIH (paboTa c ma-
parpadom ydgeOHUKa).
64 [IponsBoanbIe yriieBogopoaoB. Crup- 1 BepbansHbie (Oecena- XapakTepu3oBaTh cripThl | Ha GymakHoM §55
THI o0cyXieHHe), pepoAyKTHUBHbEIH | (CTpoeHHe, IPUMEHEHNE) HOCHUTEIE
(onpezaesneHus ¥ NOHATHA), Yac-
THYHO-TIOMCKOBEIH (paboTa ¢ ma-
parpadom ydgeOHUKa).
65 Kap6oHoBsie kucinoThl. Cl0oKHBIE 1 Bepbanbshbie (Oecena- XapakTepusoBaTh kucio- | Ha Oymaxxaom §56

3¢upsl. XKXupst

00CyXeHHe), penpoayKTUBHBIH

(ompeneneHus U TOHATHSA), dac-

TUYHO-TIOMCKOBEIH (paboTa c ma-
parpadom yueOHHKA).

poAcoaepsKalne yrieBo-

IOpOAsI (CTpoeHUE, TIPHU-

MEHEHHE) U OTIIMYATh UX
JIPYT OT Jpyra

HOCHUTCIIC




OxapakTepu30BaTh yIiie-

YcTHBIN OTBET

§57-58,

66 YrneBoabl. AMUHOKHUCTOTHI. bemkn Bepbansubie (6ecena-
o0cyXeH1e), pepoAyKTHUBHbIM | BOABI (CTPOSHHE U 3HAYEC- MOBTOPHUTH
(omipenerieHus U TIOHATHSA), dac- HUE) §51-58
THYHO-TIOMCKOBEIH (paboTa ¢ ma- | XapaKTephu30BaTh OCIIKU
parpagomM yueOHHKA). Kak OUOMOIMMEpPHI
(cTpoeHue, MONEKyYISp-
HEI BEC, 3HAUCHIE)
67 Kontpoannasi padora Ne4 1o Te- [IpakTinaeckre (BBHITOTHEHHE Brimonaenue 3amauii koH- | Ha OymakaHOM IToBTO-
Me: «Oprannyeckasi XUMHSD. 3aJJHAI KOHTPOJILHOTO cpe3a) TPOJBHOTO Cpe3a HOCHUTEIE putb §1-58
68 O000menne 3HaHN, TOTYyYEHHBIX B 9 [IpakTudeckue (BHITOTHEHNE Brimonnenue 3aaauii koH- | Ha GymaknoM
HOCHUTEIIE

Kj1acca

3aJTHUH KOHTPOJIBHOTO Cpe3a)

TPOJILHOTO Cpe3a




