POCTOBCKASA OBJACTh, YEPTKOBCKHWI PAMOH,

c1. CEMEHO-KAMbBIINEHCKAA

(TeppuTOpHATIBHBINA, aAMUHUCTPATUBHBIN OKPYT (TOpOA, pailoH, IOCEIOK)

MYHUIINTIAJIBHOE BIO/UKETHOE OBIHIEOBPA3OBATEJIBHOE

YYPEXKJTEHUE CEMEHO-KAMbBIIITEHCKAA OCHOBHAA

OBIEOBPA3OBATEJIBHASA MIKOJIA

(moHOE HAaMMEHOBaHUE 00PAa30BATENBEHOTO YUPEIKACHHA)

PaccmoTpeHo 1 pekoMeH10Ba-
HO
K YTBEPKICHUIO
MpoToKo meacoBeTa No 1
or 27.08.2021 r.

CormacoBaHo
3aM. aupekropa no YBP
KoBanea A.T.

( momnuce pykosoxpurens OY)  (DPUO)

«YTBEPXIAIO»

Hupexrop MBOY

Cemeno-Kamsimenckass OOIL

npuka3 Ne 55 ot 27.08.2021 r.
CaBuenko H.1.

MoanvcaHo uMdpOBOA NOANUCHIO: CaBYeHKO
Hvikonaii VisBaHoBUY

DN: E=uc_fk@roskazna.ru, S=r. Mockea, NHH=007710568760,
OrPH=1047797019830, STREET="B0nbLL0IA 3N1aTOYCTUHCKMIA

nepeynok, g. 6, crpoexne 1", L=Mocksa, C=RU,
O=®epepalibHoe KasHauelicTeo, CN=0e/iepasibHoe
KasHaueicTeo

MpuunHa: 5 SBNSIOCH aBTOPOM 3TOFO OKYMEHTa.

PABOYAS MPOIPAMMA Fsssris

IO XuMHnun

(ykazaTh IpeJIMET, Kypc, MOIYJIb)

YpoBeHb 00111eT0 00pa3oBanus (Kiacc) ocHosHoe oduee, 9 Knacc
(HayanmpHOE 00IIIEe, OCHOBHOE 001IIee, cpeaHee (MoHoe) 00Iee 00pa3oBaHKe C YKa3aHUEM KIIACCORB)

KomuuecTBo yacoB 66 u

YpoBeHb

0azoenlil

(6a30BBIi, TPOGUITBHBIN)

VYyurens: KoBajaesa Huua HukoJs1aeBHa

[Tporpamma pazpabortana Ha ocHOBe [IpuMepHOIi mporpaMMbl OCHOBHOTO
oO1urero o0pa3oBaHusl MO0 XMMUH, C YYETOM aBTOPCKOM MPOrpaMMbl 10 XUMHUH K
npeaMeTHON JuHUM yueOHuKkoB aBTopoB O.C.I"abpuensn, U.I".Octpoymos,

C.A. Cnaakos.

2021 - 2022 yuyebHblii roa,



PA3SAEN 1
MHNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no xumun ans 9 kiacca cocrtasiieHa Ha ocHoBe [IpumepHoit npo-
TrpaMMBI OCHOBHOTO 00II[Ero 00pa3oBaHMsI 10 XUMHUH, C YIETOM aBTOPCKOU MPOTPaMMBI IO XHU-
Muu st 9 Kjacca K mpeaMeTHoW JuHuM yueOHukoB aBTopoB O.C. ["aGpuernsH,
N.T".OctpoymoB, C.A. CnankoB, B COOTBETCTBUU C TpeOOBaHUSIMU (eAepaTbHOIO TOCYIapCT-
BEHHOT0 00pa30BaTEIBbHOIO CTaHIaPTa OCHOBHOI'O OOIIETr0 00pa3oBaHus MO MpeaMeTy « Xu-
MUs», 00pa3zoBareabHOl nporpaMmbl OY 1 Ha OCHOBaHUU CIIEYIOLIUX HOPMATUBHBIX aKTOB U
y4e0HO-METOINYECKUX TOKYMEHTOB:

®denepanbubiit 3akoH 0T 29.12. 2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit Deaepannmy»
(B pen. ot 02.07.2021);

- O6nactHoii 3akoH oT 14.11.2013 Ne 26-3C «O06 o6pazoBanuu B PocToBckoit o0mactuy (¢ u3-
MeHeHustMu Ha 6 Hosi0pst 2020 roa).

- IlpumepHasi ocHOBHasi 0Opa3oBaTeibHasi MPOrpaMmMa OCHOBHOTO oOIero odopasosanus (B pe-
nakn ipotokosia Ne 1/20 ot 04.02.2020 denepanbHOT0 yueOHO-METOAMYECKOTO OOBEIMHEHUS 10
o011eMy 00pa30BaHHIO).

- mocta"oBieHne ['maBHOro rocymapcTBeHHoro canutapHoro Bpada P® ot 30.06.2020 Ne 16 06
YTBEpKACHUM caHUTapHo-3nuaemuoiorndeckux mpasui CII 3.1/2.4.3598 - 20 «CanutapHo—
SMHJIEMHOJIOTUYECKHE TPEOOBAHUS K YCTPOUCTBY, COJIEPKAHUIO M OpraHU3aluu padboTel 00pa3o-
BaTeNIbHBIX OPraHU3alMi U JPYTruX 00bEKTOB COLUATLHON HHPPACTPYKTYpPHI AJIs A€TeH U MOJIO-
JIEKU B YCIOBUSX pacipocTpaHeHus: HOBoM KopoHaBupycHoi nHpekunu (COVID-19)»;

- [TocTanoBiieHue [ '1aBHOTO rOCy1apCTBEHHOIO0 cCaHUTAapHOro Bpada Poccuiickon denepanuu ot

28.09.2020r. Ne28 «OO6 ytBepkaeHun canutapubix npasun CII 2.4.3648-20 «CanutapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUS K OpPraHU3alvsM BOCIUTAHUS M OOydYeHUs, OTJbIXa U 0370-
POBJICHHS JETEN U MOJIOACKI .

- npuka3 Munobpuayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBep»kA€HUU U BBEIEHUU B JACHCT-
BUE (heepaabHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHJapTa OCHOBHOTO o0uIiero oopa-
30BaHU» (B pell. npukaza MunoOpHayku Poccun ot 29.12.2014 Ne 1644);

- npuka3 Munncrepcrsa [Ipocsemenus Poccniickoit @enepanun ot 22 mapta 2021 roma Ne 115

«O0 yTBepkKJIeHUH MOpsAKa OPraHU3alUU U OCYLIECTBICHHUsS 00pa30BaTEIbHOM AEATEIbHOCTH
10 OCHOBHBIM 00I11€00pa3oBaTeIbHBIM IIporpaMmMaM — 00pa3oBaTeNIbHBIM IpOrpaMMaM Hayallb-
HOTO 00IIEr0, OCHOBHOTO OOIIEro U cpelHero olIiero oopa3zoBaHus, 3aperucTpupoBaHo MuHu-
crepctBoM tocturuu Poccniickoit @enepanmu 20 anpens 2021 roga Ne63180;

- npuka3 Muno6puayku Poccun ot 20.05.2020 Ne 254 «O ¢denepanbHOM mepedHe y4eOHUKOB,
PEKOMEH/IYeMBIX K HCIOJIB30BAHUIO TIPH PEATH3AINNA UMEIOIINX TOCYJapCTBEHHYIO aKKpeIuTa-
110 00pa3zoBaTeIbHBIX MPOTPaMM HAdalbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPEIHEro oOIIero
00pa3zoBaHUY;

- mpuka3 MunoOpnayku Poccun ot 28.05.2014 Ne 594 «O6 yrBepxkaenuu Ilopsiika pazpaboTku
HNPUMEPHBIX OCHOBHBIX 0Opa30BaTENbHBIX MPOTPAaMM, MPOBEACHUS WX IKCIEPTU3BI U BEICHUS
peecTpa MPUMEPHBIX OCHOBHBIX 00pa3oBaTEIbHBIX MPOrpaMM» (B pell. IpUKa30B MUHOOpHAYKH
Poccun ot 07.10.2014 Ne 1307, ot 09.04.2015Ne 387);



- mpuka3 POO ot 27.07.2012r. Ne228 «O06 opranuzanuy BHEYpOUHOU IeATETbHOCTH 00y4aro-
uuxca B OY YepTkoBCKOro panioHay.

- muchMo JlemapramenTa obmiero odpazoBanust MuHoOpHayku Poccun ot 12.05.2011 Ne 03-296 «O6 op-
raHU3aluH BHEYPOUYHOH JEATEIBHOCTH MPU BBEACHUH (DelepabHOTO IOCYAapCTBEHHOTO 00pa30BaTehb-
HOT'0 CTaHAapTa 00IIETro 00pa30BaHUMY;

— mucbMo MuHucTepcTBa 00pazoBanus U Hayku PO «O peanuzauuu npaB rpakiaH Ha MOIyde-
HHE 00pa3oBaHus Ha poHOM si3bike» oT 09.10.2017 Ne TC-945/08;

- mucbMo DezrepanbHON CTyObI TI0 HA/30PY B cdepe 3aIUThI TpaB MOTpeduTeNel u o6aaromo-
nyqus genoBeka ot 12.05.2020 r. Ne 02/9060-2020-24 «O HampaBiIeHUH PEKOMEHIAIUHN 110 Op-
raHu3amuy padboTsl 00pazoBaTeNbHBIX opranu3aiuii B ycioBusx COVID - 19y;

- MIChMO MHHUCTEPCTBA 00mIero u npodeccruoHanbsHOro obpasoBanusi PoctoBckoi o06iactu o
PETHOHANBHBIX PEKOMEHAALUAX 10 COCTABJICHUIO Y4eOHOro IjIaHa 00pa3oBaTelbHbIX OpraHu3a-
U, pean3yoX OCHOBHBIE 00pa30BaTeIbHbBIC MPOrPaMMBbl HAYAIBHOTO OOIIET0, OCHOBHOTO
o0mero, cpefHero odero oopa3oBaHus, paclooKeHHbIX Ha Tepputopuu PocTtoBckoii obnac-
tH, B 2021 — 2022 yuebnom roxy ot 17.05.2021 Ne24/3.1-7095;

- mucbmo Otnena obpa3oBanus AnMuHUCTpanuud YepTKoBckoro paiiona PoctoBckoii oGiactu
ot 04.06.2021 roma Ne 896 «O dhopMupoBaHnH yIeOHBIX IIAHOB B 00IIC00pa30BATEIIBHBIX YUPEKIC-
Husax B 2021-2022 yueGHOM romy».

- YeraB MBOY Cemeno — Kameimenckass OOILL;

- OCHOBHas oOpa3oBaTeNbHasi MporpaMMa OCHOBHOTO oOrmiero obpazoanus MBOY CemeHo-
Kampimenckas OOI na 2021-2022 yaeOnsbiit rog (mpukas Ne 55 ot 27.08.2021 r. mo OY);

- yueOHbIi mman MBOY Cemeno-Kambrimenckas OOL na 2021-2022 yueGHbli rof (mpukas Ne
55 o1 27.08.2021 r. mo OY).

B cooTBeTcTBUU C 3TUMHU JOKYMEHTaMH 00yJaroIrecs O KHBI OBIAJETh MPUEMaMH, CBsI-
3aHHBIMH C OTIPEICIICHUEM MOHATHI: OTPAHUYUBATH UX, OMMCHIBATh, XapaKTEPU30BaTh U CPaAB-
HUBaTh. Tak Kak XUMHsI — HayKa dKCIEpUMEHTaIbHasl, 00yJaromurecs JOHKHBI OBIIAIETh TaKH-
MU TIO3HABaTEIbHBIMHU YU€OHBIMU JEHCTBUAMU, KaK SKCIIEPUMEHT, HaOII0IeHHEe, U3MEPEHUE,
olnucaHue, MOJIeTUPOBaHNe, TUTIOTE3a, BEIBOJI. B mporiecce nzyueHus kypca y o0y4yaromumxcst
MPOJOKAIOT POPMHUPOBATHCS YMEHUS CTABUTh BOIIPOCHI, 00BACHATD, KJIaCCUPHUIIMPOBATH, CPaB-
HUBATh, OMPEIEISATh HICTOYHUKH HH(OPMAIINH, TTONy4aTh U aHATTU3UPOBATh €€, TOTOBUTH WH-
dbopMamOHHBIN NPOAYKT, IPE3EHTOBATh €r0 U BECTU AUCKYyccuto. Ciie10BaTeNbHO, 1eATeNbHO-
CTHBIN MOJIXO]] B U3yUYEHUU XUMHUHU CIIOCOOCTBYIOT JOCTH)KCHUIO TUYHOCTHBIX, IPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTAaTOB.

B OCHOBY KypcCa IIOJIOKECHBI CIICAYIOIINE HAEHU:

MaTepuaibHOE €IMHCTBO M B3aUMOCBSI3b O0BEKTOB U SIBICHUN TIPUPO/IBI;

BeJymias Pojb TEOPETUYCCKHX 3HAHWHK I OOBSICHEHUS W IMPOTHO3UPOBAHUS XUMHUYCCKUX
SIBJIEHU, OLIEHKU UX MPAKTUYECKOW 3HAYUMOCTH;

B3aMIMOCBSI3b KQYECTBEHHON M KOJMYECTBEHHOW CTOPOH XUMHUYECKMX OOBEKTOB MATEPHAILHOTO
MUDA;

pa3BUTHE XMMHYECKON HAYKU U MPOU3BOJICTBO XMMHUYECKUX BEIECTB U MaTepUajoB IS YIOB-
JIETBOPECHHS HACYIIHBIX MOTPEOHOCTEH ueroBeKa W OOIIECTBa, pENIeHUs II00aIbHBIX MPoOIeM
COBPEMEHHOCTH;

FeHeTUYEeCKas CBSA3b MEXK/y BEIIECTBAMHU.



OTH UJIeU PEATU3YIOTCS B KypCe XMMUU OCHOBHOM IIKOJIBI MTYTEM JIOCTHUKEHUS CISAYIOIINX
eJIe:.

. Dopmuposanue y ydaluxcs XMuMUYECKONH KapTUHBI MUPA, KaK OPraHUYECKOM YacTH ero
LEJIOCTHOW €CTECTBEHHOHAYYHOUM KapTUHBI.

. Paszeumue no3HaBaTebHBIX HHTEPECOB, NHTEIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHO-
CTEH y4Jaluxcs B IPOLIECCe N3yUEHUsI NMH XMMHUYECKOM HAyKU U €€ BKJIaJla B COBPEMEHHBII Ha-
YYHO-TEXHUYECKH mporpecc; GOpMUPOBAHKE BAXKHEHIIINX JIOTHUSCKUX OMEPAIMA MBIIIIIICHHS
(aHanu3, cuHTE3, 0000IIeHNEe, KOHKPETHU3AllHsl, CPABHEHHE U Jp.) B MPOIIECCe TO3HAHUS CUCTEMBI
BAOKHEUILUX IOHATHM, 3aKOHOB U TEOPUH O COCTaBEe, CTPOCHUH U CBOMCTBAX XUMUYECKUX Be-
LIECTB.

. Bocnumanue yoe:xx1EHHOCTU B TOM, UTO IPUMEHEHHE MTOJIYYE€HHBIX 3HAHUN U YMEHUH 1O
XUMHUU SBJISIETCS OObEKTUBHOM HEOOXOIMMOCTBIO /17151 0€301MacHOi paboThI ¢ BEIIECTBAMU U Ma-
TepuajaMu B ObITY U Ha IPOU3BOJICTBE.

. IIpoexmuposanue u peanuzayus BbITYCKHUKaMHA OCHOBHOH IIKOJIbI TMYHON 00pa3zoBa-
TEIbHOU TPAEKTOPUU: BHIOOP Mpouiis 00y4YeHHUs B CTApLICH 1IKOJIE WU NPOPECCUOHAIBHOIO
00pa30BaTEILHOTO YUPEKACHUS.

. Osnaodenue Kno4esbiMu KOMnemenyusamuy: yaeOHO-TI03HABATEIbHBIMH, HH(OPMAITUOH-
HBIMH, [IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

MeTtoauyeckue 0COOEHHOCTH MPeENOAABAHUS Kypca XUMHH

[Tpennaraemslif Kypc OTIIMYAETCS OT APYTUX KYPCOB XMMUH JUIsl OCHOBHOM IIIKOJIBI, BKIIFOUEH-
HbIX B DesiepanbHblil IepeueHb YUeOHUKOB, HATUUUEM GAXCHLIX MEMOOUUECKUX 0cobenHocmell.

1. Conep:kanue W MeTOAbI M3YyYEeHHUS] NMPEATAraeMoro Kypca XMMHMH JJIsi OCHOBHOM
LIKOJIbI 0TBEYAKT CTPYKTYPHO-AeATEJIbHOCTHOMY noaxoay. OHu pa3paboTaHbl B COOTBETCT-
BUU C TEOpHUEel MOATarHOro (POpPMUPOBAHMS YMCTBEHHBIX ACWCTBUI, NMpPEIJIOKEHHON OTeuecT-
BeHHBIM I1cuxoisioroM I1. fI. ['anbniepuHbIM, B KOTOPOH BBIAEIAETCS HECKOJIBKO 3TAIOB.

Oman co30anusi opueHmupo8ouHoU 0cHogvl npedcmosujel desmenvhocmu (OO/]). Yua-
niFecs MoNy4yaloT MHQOPMAIMIO O LEIH MPEICTOSAIIEH NesSTEeNbHOCTH U e€ MpeaMeTe, Y3HAIOT,
KaK U B KaKOW TIOCJICIOBATSIIBHOCTH OHH JOJKHBI BHITIOTHSATH OPUCHTAIMOHHBIC, UCTIOTHUTEI b-
CKH€ U KOHTPOJIbHBIEC NEHCTBUSI.

Bce nunaktudeckue eMHUIBI yIeOHBIX KHUT JUIsl 7—9 KJIaCCOB HAYMHAIOTCS C TOCTAHOB-
K1 00pa30BaTeIbHOM MPOOIIeMbI, KOTOPask peliacTcs B MPOIecce U3yueHus maparpada Ha OCHOBE
UMEHHO JIeSTSIbHOCTHOTO TOAX0/1a.

B 9 xnacce npu n3ydennn xumuu diemMeHTOB B kadectBe OO/l BpicTymaeT oOmuii 1ian
XapaKTEPUCTUKU METAIIJIOB, HEMETAJJIOB U MEPEXOIHBIX JIEMEHTOB.

Oman ¢hopmuposanus mamepuanvHol desmenrpbHocmuy. Ydalluecs BBIMOTHIIOT NEHCTBUS
BO BHeITHEH (popme, CTANIKWUBASICh C CAMHUMH TIPEAMETAMHU WJIM MOJICTISIMU: BBIJICIISIOT TOJIOXKH-
TEThHOE U OTPUIIATETHHOE 3HAUCHNUE KOHKPETHOTO XMMHUYECKOTO BEIIECTBA MM PEaKINu B c(he-
p€ YEIOBEUECKOM NESITEIbHOCTH WM B OKPYXKAIOIIEM MHUPE; ONPEACIISAIOT XapaKTepHbIE MpU3Ha-
KM COCTaBa WM CBOWCTB BaXXKHEHIIMX KJIACCOB HEOPIaHUYECKUX COEAUHEHHI; CaMOCTOATEIIHHO
XapaKTEePU3YIOT KOHKPETHBIC XUMHUUECKHE DJIEMEHTBI; POBOJIST JIA0OPATOPHBIC M MPAKTUICCKHE
paboThI; TOTOBAT COOOIICHHS U TMIPE3CHTAIMH; OCYIIECTBISIFOT MPOSKTHYIO JESTEILHOCTD MO BhI-
OpaHHOW TeMaTHKe.



Oman euewnerl peyu. JIEWCTBUS ydaluxcsl BepOATU3yIOTCS B YCTHOM MM NMHUChMEHHOMN
peuH, OHM MTPOTOBAPHBAIOTCS M YCBAaMBAIOTCS B 0000mEHHOM popme. Tak, ydamuecss 03By4nBa-
10T, Kakyl HH(popMamuio Hec€T XMMHUYECKas CHMBOJHUKA: XMMHUYECKHE 3HAKU, XUMHUYECKHE
dopMyIIBI M ypaBHEHHS XMMHUYECKON peakiuu, cuMBoinka [lepuoauyeckoil cucreMsl Xummde-
ckux snemeHToB /1. 1. Meneneena.

Oman enympenuneu peuu. BepOaabHOEe OCBOEHUE IEHCTBUS MPO cedsi, MPOroBapHUBaHUE
orepanuii mpo ceds1, 6e3 BHemHel peun. [lelicTBue peaynupyercs, HanpuMmep, mocje mpoBeaEH-
HOTO YYHTEJIEM HMHCTPYKTa)ka Mepei] MPaKTUYeCKON miM abopaTopHOi paboToil ydeHHMK HOJI-
JKEH MPOTOBOPUTH €r0 MPO ceOdsl, 0OCO3HATh €r0, BHYTPEHHE COTJIACUTHCS C HUM WJIM BBISICHHTH
HETIOHSTHBIE MOMEHTBI; TO e MPOUCXOIUT NpU pedIIeKCUN JTUYHBIX TOCTH)KEHUI M BBIpaOOTKe
TUTaHA TOBBIIICHHUS WX YPOBHS. Oco0yI0 BaKHOCTh 3TOT ATAIl UTPACT IIPH BBITIOJHEHUU YYCHUYE-
CKOT'0 HUCCIIEZIOBATENILCKOTO MPOEKTA.

Humepuopusayus oeiicmsus. JleicTBUe€ CTaHOBUTCSI BHYTPEHHUM IIPOLIECCOM, aKTOM MBbIC-
JM, IEUCTBUEM B yMe. Y YEHHK IE€pe]l BHIIIOJHEHUEM XUMUUECKOTO SKCIIEPUMEHTA WIN PELLIECHUS
pacuéTHoi 3aJaun 1o GopMysIaM U YpaBHEHUSIM MBICIEHHO MPEACTABISAET MOCIEA0BATEIbHOCTD
CBOMX JIeHCTBHI IO peanu3alnnu BbIpabOTaHHOIO IUIaHA.

2. TeopeTnuecKue MoJ0KeHUA Kypca XMMHH OCHOBHOI IIKO0JIbI PACKPBIBAKTCSI HA OCHOBE
IIHMPOKOr0 UCNOJIb30BAHUS B 00yUYeHHMH XHMHYECKOro IKCIepuMeHTa (71a00paTOPHBIX OIIbI-
TOB U MIPAKTUYECKUX PabOT), B TOM YUCIIE U MPOBOAUMOTO B JOMAIITHUX YCIIOBUSX, a TAKXKE JIe-
MOHCTPAI[MOHHOTO SKCIIEPUMEHTA, KOTOPBIi MOKa3bIBAET YUUTEb.

3. PazBuTHe HHPOPMAIMOHHO-KOMMYHHKATHBHONH KOMIIETEHTHOCTH 00y4alommXxcsi: oopa-
IIEHUE K pa3IMYHbIM HCTOYHUKAM XUMHUYECKOW HHPOPMALIUH, TOATOTOBKY HH(POPMALIMOHHOTO
IPOJYKTA U €r0 MPEe3eHTalusl, YMEHUE BECTH TUCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3PEHUS U
KOPPEKTHPOBATh MO3ULMI0 HA OCHOBE aHAJIN3a apIyMEHTOB YYaCTHUKOB TUCKYCCHUH.

4. MetanpeAMeTHbIIi XapaKTep cojep:KaHus y4eOHOro MaTepuaJia: peaan3alus cBsizen ¢
IIpeAMETaMH HE TOJIBKO €CTECTBEHHOHAYYHOI'O LIMKJA, HO U C UCTOPUEH, JINTEpaTypOol, MUPOBOU
XyJI0’KECTBEHHOH KYJIBTYPOl.

5. [IpakTMKO-0pHEHTUPOBAHHASI 3HAYUMOCTH 0TOOPa Y4eOHOTI0 COAePKAHUS: CBSI3b U3Y-
4aeMOT0 MaTepHalia ¢ KU3HbI0, (HOPMUPOBAHKE FKOJIOTUUECKONU IPAMOTHOCTH TIPH OOPAILIEHUH C
XUMHUYECKHMH BEI[ECTBAMH, MaTepHallaMU M MPOIIECCaMH, OTBEYAIOIIMMH TPEOOBAHUSM TIPABHIT
TEXHUKH 0€30MaCHOCTH MIPHU paboTe B XUMHUECKOM KaOMHETE (J1a00opaTOpUM) U MOBCETHEBHOM
JKU3HU.

6. JlocTrikeHusi mMpeAMeTHBIX, MeTanpeIMeTHbIX U JUHYHOCTHBIX Pe3yJbTATOB MTOCPEICTBOM
CTPYKTYpUPOBAHHUS 33/IaHU TI0O COOTBETCTBYIOIIUM PyOpHUKaMm:
«ITpoBepbrTe CBOM 3HAHUSY;
«IIpumMeHuTE CBOM 3HAHUSY;
«Mcnonp3yiTe TOMOITHUTETBHYIO HH()OPMAITHIOY;
«BpIpazure CBOE MHEHUEY.
NMYHOCTHbIE, METANPEOMETHbIE, NPEAMETHbBIE PE3Y/1IbTATbl OCBOEHUA

YYEBHOIO NPEAMETA

1. /InYHOCTHBIE pe3yabTaThI:

1) ocosnanue cBoeil STHUUECKOH MPHHAICKHOCTH, 3HAHWE UCTOPHH XHUMHUH U BKJIaJa POCCHIA-
CKOM XMMHUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) ¢opmupoeanue OTBETCTBCHHOTO OTHOIICHUS K T[IO3HAHMIO XHMHH; TOTOBHOCTH
Y CITIOCOOHOCTH YYAIlIUXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO HAa OCHOBE M3YYCHHBIX (ak-



TOB, 3aKOHOB U TEOPUH XMMHUH; OCO3HAHHOTO BbIOOpA M IMOCTPOCHUE MHIMBHIYaJIbHON 00pa3o-
BaTEJIbHON TPACKTOPHH;

3) popmuposanue NETOCTHOM €CTECTBCHHOHAYYHON KApTHHBI MUPA, HEOTHEMIIEMO# YacThiO KO-
TOPOU SBJISIETCSI XUMHUUYECKasi KapTUHA MUPAa;

4) o6nadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHSI HAYKU M OOLICCT-
BEHHOM MPAKTHKH, B TOM YHCIIC H XUMHUUECKHIM;

5) ocsoenue conrambHBIX HOPM, TPABHJI MOBEICHHS, pOJieiH U (OPM COLMAIBLHON JKU3HU B CO-
uyMe, IPUPOJIe U YACTHOW KU3HU Ha OCHOBE HKOJIOTMYECKOM KYJIbTYphl U Oe30macHoro oopa-
HICHUS C BEUIECTBAMU U MaTepUaAIaMU;

6) popmuposanue KOMMYHUKATUBHON KOMIIETCHTHOCTU B OOILEHUU CO CBEPCTHUKAMH M B3POC-
JBIMH B TIpoliecce 00pa3oBaTeiabHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIIEN0BaTENIbCKOM,
TBOPUYECKOM U IPYIUX BUIOB JEATEIBHOCTH, CBA3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe Pe3yJabTAThI:

1) onpeoenenue ueneit COOCTBEHHOTO 00YYEHUsI, TOCTAHOBKA M (OPMYIHPOBAHHUE s CeOs HO-
BBIX 33]1aY;

2) naianuposaHue TyTeH JTOCTHKCHUS JKEJIaeMOT0 pe3ybTaTa 0OydeHUsI XUMHUU KaK TeopeTHde-
CKOT'0, TaK M S9KCIEPUMEHTAIBHOTO XapaKTepa;

3) coomnecenue cBOUX NEUCTBHI C MJIAHUPYEMBIMHU PE3YJIbTATAMH, OCYUECMELCHUEe KOHTPOIIS
CBOCH JEATEIBHOCTH B IPOIECCE JOCTHIKEHUS pPe3ylbTata, onpedeieHue CocoOOB JECHCTBHMA
HpI/I BBIITOJIHCHUHN J'Ia60paTOpHI)IX nu HpaKTI/IqCCKI/IX pa60T B COOTBCTCTBUHU C HpaBI/IJ'IaMI/I TCXHHUKHU
0e30IMacHOCTH;

4) onpedenenue NICTOYHUKOB XUMHYIECKON HH(OPMAIIHH, TTOTyYCHHE U aHAIN3 e€, CO3[aHHe UH-
(opMalMOHHOTO IPOAYKTA U €0 MPe3eHTaLus;

5) ucnoavzosaHue OCHOBHBIX MHTCIJICKTYAJIbHBIX onepaunﬁ: aHaJIn3a U CUHTC3a, CPAaBHCHUA U
cucreMaTus3aluu, O606IJ.I€HI/I}I " KOHKPETU3aAlHU, 6bliejieHue TPUINHHO-CIICACTBCHHBIX CBA3EHM U
nocmpoeHrue JJOrH4eCKoro pacCy’KacHus 1 YMO3aKITOYCHHUA (I/IH)IyKTI/IBHOFO, ACAYKTUBHOTI'O U 110
aHaJ'IOI‘I/II/I) Ha MaTepuajic CCTCCTBCHHOHAYYHOI'O COACPIKAHUSA

6) ymenue cozmaBaTh, IPUMEHSITH M Pe0OPa30BhIBATH 3HAKU W CHUMBOJIBI, MOJIEIH M CXEMBI IS
pelieHus yueOHbIX U MTO3HABATENBHBIX 33/1aY;

7) popmuposanue u pazsumue FKOJIOTUICCKOTO MBIIUICHUS, YMEHHUE TIPUMEHSTh €T0 B IO3HABA-
TeIbHON, KOMMYHUKATUBHOM, COI[MAIbHOM NMpaKTUKE U MPOo(hecCHOHATbHON OpUEeHTAIUY;

8) cenepuposanue et n onpeeneHue CpeICTB, HEOOXOJUMBIX VIS UX pear3ainu.

3. IIpeameTHbIe pe3yabTaThI:

1) ymenue 0603HaYaTh XUMHUECKUE DIIEMEHTHI, Ha3bIBATh UX M XapaKTEPU30BaTh Ha OCHOBE ITO-
noxeHus B nepuoandeckon cucreme . 1. Menneneena;

2) gpopmynuposanue W3yYCHHBIX MOHATUMN: BEIICCTBO, XUMHUYCCKHI 3JICMEHT, aTOM, MOJICKYJIa,
WOH, KaTUOH, aHUOH, MPOCTOE U CJI0KHOE BEIIECTBO, XUMUYECKAs PEAKIUs, BUAbl XUMUYECKHUX
peaKkuui U T. IL.;



3) onpedenenue no Ghopmysaam cocTaBa HEOPraHUUECKUX U OPraHUYCCKHUX BEIECTB, BaJCHTHO-
CTH aTOMOB XUMHUYECKUX DJICMEHTOB HJIH CTEIICHH UX OKHUCJICHHS,;

4) nonumanue nHGOPMAIHH, KOTOPYIO HECYT XMMHUYECKUE 3HAKH, GOPMYIIbI U yPaBHEHHS;

5) ymenue knaccuguyuposams NpocThbie (METALIBI, HEMETAILIBI, 0JIATOPOTHBIC Ta3bl) U CIIOKHBIC
(OuHapHBIE COCTUHEHUS, B TOM YHCIIC H OKCHJIBI, 2 TAK)KE THAPOKCUIBI — KUCJIOTBI, OCHOBAHUS,
am(OoTepHbIEC THIPOKCHUIBI — U COJIN) BEILIECTBA;

6) dopmyruposanue NepuOIMUECKOTO 3aKOHA, 0OBSICHEHUe CTPYKTYPBI 1 UHPOPMAIHU, KOTOPYIO
HecET nmepuoanyueckas cucremMa Xxumuueckux snementoB JI. M. Menzaeneesa, packpvimue 3Hade-
HUSA [IEPUOIMYECKOT0 3aKOHA;

7) ymenue xapaxmepuz06ams CTPOCHUE BEIIECTBA — BUJbI XUMHUYCCKHUX CBSI3CH M THIIBI KPHU-
CTAJJTMYECKHUX PEIIETOK;

8) onucanue cTpoeHust aTOMOB XMMHUYECKUX DJIEMEHTOB C MOPAAKOBBIME HOMepamu 1—20 u 26,
omobpadiceHue NX ¢ TTIOMOIIbIO CXEM;

9) cocmaeiiesue (1)0pMy.]'I OKCHUIAOB XUMHUYCCKHUX 3JIEMCHTOB U COOTBCTCTBYIOIINX UM I'MAPOKCH-
NOB;

10) manucanue CTPYKTYPHBIX (HOPMYJ MOJCKYISPHBIX COCIUHEHHUH U (POPMYJIBHBIX €IMHHUIL
HMOHHBIX COCJMHEHUM 110 BAJICHTHOCTH, CTEIIEHU OKUCIICHUS WU 3apsly UOHOB;

11) ymenue ¢hopmynuposams OCHOBHBIC 3aKOHBI XUMHU: TIOCTOSTHCTBA COCTABA BEIIECCTB MOJICKY-
JSIPHOTO CTPOEHMSI, COXPAaHEHMSI MAacChl BELLIECTB, 3aKOH ABOrajpo;

12) ymenue popmyruposams OCHOBHBIE MOJOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUYCHHSI M TEOPHU
AIIEKTPOJINTUYECKON JUCCOLIUAINY;

13) onpeodenenue MpU3HAKOB, YCIOBUI MPOTEKAHUS U IPEKPAIICHUS XUMHUCCKHX PEaKIIUi;

14) cocmasnenue MONEKYISIPHBIX YPaBHEHUH XUMHYCCKUX PEAKIUi, TOATBEPKIAOIINX OOIIHe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BELIECTB U OTPaXKarOLUX CBA3U Me-
Ky KJIACCAMM COEIMHEHNN;

15) cocmaenenue ypaBHEHHI peakiMii ¢ y4acTHEM 3JICKTPOIMTOB TAKXKE B HOHHOI (hopme;

16) onpedenenue MO XUMHUYECKUM YPaBHEHHSM MPHUHAUICKHOCTH PEAKIHH K OMPeIeIEHHOMY
TUIY WU BUAY;

17) cocmaenenue ypaBHEHUIH OKUCIHTEILHO-BOCCTAHOBUTEIFHBIX PEAKIMI C IIOMOIIBI0 METO/a
3JIEKTPOHHOIO OanaHca;

18) npumenenue MOHATHN «OKUCICHHE» M «BOCCTAHOBICHHUE)» IS XapaKTEPUCTUKH XUMHUIECKUX
CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KaYECTBEHHBIX PEAKLUI XJIOPHI-, CYIb(ar- U KapOOHAT-aHUOHOB
Y KaTUOHAa aMMOHHSI B PaCTBOPE;

20) obwsicHenue BIASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHIA;

21) ymenue xapakmepuzosams NOJI0KEHIEC METAJUIOB U HEMETAJUIOB B IIEPHONYECKON CUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJUIOB, 001I1e PU3NUECKIe U XUMUUECKHE CBOMCTRA;

22) obvschenue MHOTOOOPA3HsI IPOCTHIX BEIIECTB SBJICHHEM aJUIOTPOINHHU C YKa3aHHEM ¢€ MpH-
YMH;

23) ycmanosnenue pa3nuuuil TUAPO-, THPO- U DICKTPOMETAIUTYPTHH U WIIOCMPUPOSAHUE ITHX
pa3auunii IpUMepaMu MPOMBIIIIEHHBIX CIIOCOO0B MOTYYSHHS METAJIOB;



24) ymenue oasams o01Iyt0 Xapaktepuctuky snemenTos |, 11, VIIA rpynm, a Taxke Bogopona,
KUCIIOpoJa, a3ora, cepsl, Gocdopa, yriepoaa, KpeMHUST U OOpa30BaHHBIX UMM HPOCTHIX Be-
IIECTB, ¥ BaXHEHIINX COCTUHEHWI (CTPOCHUE, HAXOXJCHHE B IPHUPOJE, MONIydeHue, husnye-
CKHE M XUMHYECKHE CBOICTBA, IPUMCHEHHUE);

25) ymenue onucvieams KOPPO3UIO METAIIOB M CIIOCOOBI 3aIIIUTHI OT HeE,

26) ymenue npouzso0ums XUMHUYCCKHE PACUETHI ¢ MCIIOJIL30BAHMEM ITOHATHH «MaccoBas IOJIS
BEIIIECTBA B CMECH», «KOJIMYECTBO BEUIECTBAY, «MOJIAPHBIA 00BEM» IO opMyliaM U ypaBHECHHU-
SIM pEaKIIHii;

27) onucanue CBOUCTB U MPAKTUYECKOTO 3HAUCHHUSI H3yYCHHBIX OPraHMYECKUX BEILECTB;

28) 8blnoiHeHye 0003HAUCHHEIX B nporpaMme SKCIICPUMCHTOB, pacnozHasarue HCOPraHn4CCKUux
BCIIECTB IO COOTBCTCTBYIOINUM IIPHU3HAKAM,

29) cobniodenue npaBui 6€30MacHOM pabOThI B XUMUYECKOM KabuHeTe (J1abopaTopu).

I[nanupyemsble pe3yJibTaThl 00y4YeHHS
BrInycKHUK HAYYHTCH
®  3HaAmMb (NOHUMAMD).
— XMUMHYECKYI0 CUMBOJIMKY: 3HaKH XMMHUYECKHX 3JIEMEHTOB, ()OPMYJIbl XMMUYECKUX BEILECTB,

YpaBHCHUA XUMHUYCCKUX peaKHHﬁ;

— Ba)KHEHUININE XUMHYCCKUEC OHITH: BCIIECCTBO, XUMHYSCKHI 9JICMCHT, aTOM, MOJICKYJIa, OTHO-
CUTCJIbHBIC aTOMHAas U MOJICKYJIApHAA MACChbl, MOH, KaTUOH, dHUOH, XUMHYCCKaA CBA3b, DJICKTPO-
OTpUIATCIIBHOCTD, BAJICHTHOCTD, CTCIICHb OKUCJICHUS,

MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA O0BEM, PACTBOPHI, SJIEKTPOJUTHI U HEITCKTPOJIUTHI, dJIEK-
TPOJIMTUYECKAS JUCCOLMALNSA, OKUCIUTEID U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE,
TETIOBOM 2(PEeKT peakinu, OCHOBHBIE THIIBI PEaKIIMi B HEOPTAHMYECKOW XUMUU;

— q)OpMYJ'II/IpOBKI/I OCHOBHBIX 3aKOHOB H Teopnﬁ XAUMHU: aTOMHO-MOJICKYJIAPHOI'0 YUYCHHA, 3a-
KOHOB COXPaHEHMsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa BEIIECTB, ABOraapo; NepruoJuIeCcKo-
ro 3akoHa J[. 1. Menneneesa; TeOpuu CTPOCHMS aTOMa U YYEHHsI O CTPOEHUH BEIIECTBA; TEOPUH
IIEKTPOJINTUYECKON JUCCOLUALIMM U YUEHUS O XUMHUYECKON pEaKIny;

® Haszvbleams.

— XUMHYCCKUEC DJICMCHTHI,
— COCANHCHUSA N3YYCHHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB,

— OpraHUYecKHe BENIeCTBa 10 UX (HopMyIie: MeTaH, 3TaH, STHIICH, alleTUICH, METaHOJI, ATaHOM,
TIIMLEPHUH, YKCYCHAs KUCIIOTa, TIIF0K03a, Caxapo3a;

®  00BACHAMD:

— (¢u3MYECKUH CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XMMHYECKOTrO JJIEMEHTa, HOMeEpa
rpynnsl ¥ nepuojaa B nepuoandeckoi cucreme . . MengeneeBa, K KOTOPbIM 3JIEMEHT IPUHA/I-
TICXKUT;

— 3aKOHOMEPHOCTH M3MEHEHHUsI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/esiax MajbIX Me-
PHOJIOB U A-TPYIII, a TAK)KE CBONCTB 00pa3yeMbIX UMHU BBICIIUX OKCHUJOB U THIPOKCH/IOB;

— CYIIIHOCTb MPOIIECCa IEKTPOIUTUICCKON JUCCOIUAIINHN U PEAKIIUii HOHHOTO OOMEHa;



® Xapaxkmepuzoeambuv:

— XUMHYECKHE JJeMEHThl (0T BOAOpPOAAa JO KajbllMsi) HA OCHOBE HX TOJOXKCHHS
B [IEPUOJIMYECKON cHCcTeMe XUMUYecKkux 3yeMeHToB Jl. . MenneneeBa u 0cOOEHHOCTEH cTpoe-
HHS UX aTOMOB;

— B3aMMOCBA3b MCXKY COCTAaBOM, CTPOCHUCM U CBOMCTBaMH HCOPTraHNYCCKUX BCILICCTB,

— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEUIECTB (IIPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJUIOB, COCTUHEHU — OKCHUJIOB, KHCIIOT, OCHOBaHUH, aM()OTEPHBIX OKCHJIOB
Y THAPOKCHUIOB, COJIEH);

® onpedensamy:.
— COCTaB BEILIECTB 110 UX (popMyJiam;
— BQJIEHTHOCTb U CTETIEHU OKHUCIIEHUS JIEMEHTOB B COEMHEHNH;
— BH/JIbl XUMUYECKOMN CBS3H B COEIMHEHUSX;
— THUIBI KPUCTAUIMYECKUX PELIETOK TBEPABIX BEILECTB;
— NPUHAJIEKHOCTh BEILECTB K ONPEeIEHHOMY KJlacCy COeTMHEHUH;
— THUIBl XUMHUYECKUX PEaKLU;
— BO3MOXHOCTb IPOTEKAaHUs PEAKII HOHHOTO 0OMEHA;

® cocmaeiAams.

— CXEMBI CTPOECHHUS aTOMOB IEPBBIX JBAALATH AJIEMEHTOB Nepuoandeckon cucremsl [. U.
MeHpeneeBa;

— (G opMyIIBl HEOPTAHUYECKUX COCAMHEHUN N3YYCHHBIX KJIACCOB BEIIECTB;

— YPaBHCHUA XUMHUUYCCKHX pCaKIII/IfI, B TOM YHUCJIC OKHCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX, C II0-
MOIOBKO METOA 3JICKTPOHHOT'O 6aJ1cha;

®  0e30nacHo oopawamovcsL:
C XUMHUYECKOH MOCyA0i U Tab0paTOPHBIM 000PY/I0BAHUEM;
®  1POBOOUMb XUMUYECKUL IKCNEPUMEHNL:
— MOATBEPK AN XUMUYECKUN COCTAaB HEOPTAHUYECKUX COSTMHEHUN;

— HO,Z[TBCp)KIlaIOH_II/Iﬁ XHUMHUYECKHE CBOMCTBA HU3YYCHHBIX KJIACCOB HCOPIraHUYCCKUX BCUICCTB,

— TI0 TIOJIYYE€HHIO, COOMPAHUIO ¥ PACIO3HABAHMIO Ta3000pa3HBIX BEMIECTB (KUCIOPO/Ia, BOJOPO-
J1a, YTIEKHUCIIOTo ra3a, aMMHaKa);

— M0 ONPEAETCHUIO XJIOpU-, CyIb(ar-, KApOOHAT-NOHOB U MOHA AMMOHHMS C TIOMOIIBIO KayecT-
BEHHBIX PEAKIUH;

®  BLIYUCTIAMD!
— MacCOBYIO JIOJI0 XUMHYECKOT0 JIeMEeHTa 1Mo (hopMyiie COeTMHEHHUS;
— MAacCOBYIO JOJIIO BEILECTBA B PACTBOPE;

— Maccy OCHOBHOI'O BEILIECTBA 110 U3BECTHOM MACCOBOM JOJIM IPUMECEN;



— 00BEMHYIO JIOJTF0 KOMITOHEHTA Ta30BOi CMecH;

— KOJIMYECTBO BEILECTBA, 00BEM MM Maccy BEIIECTBA 0 KOJIMYECTBY BELIECTBA, 00BEMY WU
Macce PeareHToB, WK MIPOAYKTOB PEAKIIUU;

® UcCnojvb3zoeambv I’lpuO6p€WléHHbl€ SHAHUA U YMEHUA 6 npaxmuuecmﬁ oesamenbHOCmU U No-
6CEOHEBHOU HCUSHUL:

— AJIA 0e30macHoro O6paIHeHI/I${ C BCOIECTBaMU U MaTCpualaMi B HOBCCZ[HGBHOﬁ JKU3HHU U I'pa-
MOTHOT'O OKa3aHHsA nepBoﬁ IIOMOIIH ITPH OKOrax KUCJIOTaMHU U IICJI0YaMMU;

— 111 OOBSICHEHUS OT/IEIbHBIX (PaKTOB U MPUPOIHBIX SIBICHUI;

— JUTSI KpUTUYECKOM OI[CHKH MH(POPMAITIH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS

J XapaKTepu30BaTh OCHOBHBIE METO/bl MO3HAHUS XMMHUYECKHMX OOBEKTOB: HaOJIIOJIEHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJIETIUPOBAHUE;
. pa3nuyaTh XUMUYECKHE OOBEKTHI (B CTaTUKE):

— XUMHYCCKUC DJICMCHTHI U IPOCTHIC BCUICCTBA,

— MCTaJJIBl U HEMCTAJJIBI U XapaKTCPHU30BaTb OTHOCUTCIIBHOCTh MPHUHAJIC)KHOCTU TAKUX 00B-

€KTOB K TOW WJIM UHOW TPYIIIIE;

— OpraHuYecKHe U HEOPraHUYECKUE COSIMHECHHS,

— TUAPOKCHUIBI (KUCIIOPOACOCPKAIINE KHCIOThI, OCHOBAHHUS, aM(OTEPHBIC THIPOKCHIBI);
— OKCHUJBI HEcoNieo0pa3yollre U cojeodpasyromine (KUCIOTHbIe, OCHOBHBIE, aM(pOTEpHbIE);
— BaJICHTHOCTH U CTETIEHb OKUCIICHHUS,

— CHCTEMaTHYECKHE Y TPUBHAIHHBIC TEPMUHBI XUMHYECKOW HOMEHKIIATYPHI;

— 3HAKOBYIO CUCTEMY B XUMHHU (3HAKH U (HOPMYJIIbI, HHICKCH U KO3(D(DUIIMEHTDI, CTPYKTYpHBIE
U MOJIEKYISpHBIE (POPMYJIBI, MOJIEKYJIAPHBIE M MOHHBIE YpaBHEHHs peakifii, MOJHbIE U COKpa-
HNIEHHBIC MOHHBIE YpaBHEHHUS PEaKIUil, TEPMOXUMHUUECKHE YpaBHEHHs, 0003HAYEHUs CTETEeHU

OKHUCIICHUS U 3aps/ia noHa B GOpMYyJie XHMHUYECKOTO COCTMHEHHUS ),

° pas3iindatb XUMHYCCKUC 00BEKTHI (B I[I/IHaMI/IKe)I

— (hu3HYecKre U XUMHUYECKUE CTOPOHBI MPOIIECCOB PACTBOPEHHUS U TUCCOIUAIINN;
— OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U peaKui OOMEHa;

— CXEMBbI U YPAaBHEHMS] XUMUUECKUX PEaKIINi;



L COOTHOCHUTB:

— DK30TEPMHUUYECKUE PEAKIIUU U PEAKIIUU TOPECHMUS;
— KaTaJIMTU4ECKHe U (DePMEHTATUBHBIE PEAKIIUU;
— METaJjljl, OCHOBHBIN OKCH/I, OCHOBaHHE, COJIb;

— HEMeTaJllI, KHCIIOTHBIN OKCH/I, KUCIIOTa, COJIb;

— CTpOCGHHE aTOMa, BHJl XMMHUYECKOH CBSI3M, THUIl KPHUCTALUTUYECKON PEIIETKH M (PU3MUECKUE

CBOMCTBA BEIIIECTBA;
— HaxO>KJCHHE IEMEHTOB B IIPUPOJIC ¥ MPOMBIIIICHHBIE CIIOCOOBI UX MOTyYEHUS;
— HE0OX0IMMOCTh XUMUYECKOT'0 MTPOU3BOJICTBA H TPEOOBAHUHN K OXpaHE OKPYKAIOIIEH Cpelibl;

— Heo0XO0JUMOCTh IIPUMEHEHUSI COBPEMEHHBIX BELIECTB U MAaTEpUaloB M TpeOOBaHUI K 3710-

POBBECOCPESIKCHHUIO;

J BBIJIBUTaTh U JKCIIEPUMEHTAIBHO IPOBEPATh THUIIOTE3Bl O XMMHMYECKUMX CBOMCTBAaX BeE-
IIECTB Ha OCHOBE UX COCTaBa, CTPOCHHUS U NMPUHAMISKHOCTU K OIpeAeNEHHOMY Kiaccy (Tpymrme)
BEILECTB;

. IPOTHO3UPOBATh CIIOCOOHOCTH BEILECTBA MPOSBIATh OKHCIUTEIbHBIE MM BOCCTAHOBU-
TEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEN OKMCIICHHS DJIEMEHTOB, BXOSIIUX B €0 COCTaB, a TAaK¥kKe
IIPOTYKTOB COOTBETCTBYIOLIUX OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN;

. COCTABJSITH ~ yPAaBHEHMS  peakUM C  y4aCTHEM  THUIIMYHBIX  OKHUCIUTEIEH
Y BOCCTAHOBUTEJIEH HA OCHOBE 3JIEKTPOHHOI 0 OanaHca;

. ONPEIEIATh BO3MOKHOCTh ITPOTEKAHUS XUMHUYECKUX PEAKIIUM HAa OCHOBE JJIEKTPOXHMHU-
YECKOr0 psAJia HaNpsHKEHUH METallIoB, psAa 3JEKTPOOTPULATEIbHOCTH HEMETAIOB, TAOIHIIbI
PacTBOPUMOCTH U y4€Ta YCIOBUM IPOBEACHUS PEAKLINIA;

J MIPOBOAUTH PACUETHI 10 XUMUYECKUM (OpMYJIaM U YPaBHEHHSIM:

— JJI1 BBIBOAA (I)OpMy.TILI COCAMHCHMA 110 MAaCCOBBIM JOJISIM 3JICMCHTOB,
— JJI1 IIPUT'OTOBJICHUS pacTBOpa C UCITOJIB30BAHUEM KPUCTATITIOTUAPATOB,

— I HAXOKACHUA JOJIH BbIXOJa MPOAYKTA PCAKIIUHA 10 OTHOMICHUIO K TCOPECTHUICCKU BO3MOK-

HOMY;
— ¢ ucnoip3oBaHueM npasuia ['eii-Jlroccaka 06 00bEMHBIX COOTHONICHUSX T'a30B;
— C UCMOJB30BAHUEM MOHITHI «KMOJIbY, «MMOJIbY, «9UCIO ABOTraspoy;

— IO TCPMOXUMUYCCKUM YpaBHCHUAM PCAKIINU,



° IMpOBOOUTDH XUMHYECKUI OKCIICPUMCHT C HCYKOCHHUTCIIbHBIM COGJIIOI[GHI/IGM ImpaBUJI TCX-
HHUKH 0€30MaCcHOCTH:

— 110 YCTAHOBJICHUIO KAYCCTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa COCIUHCHU S,
— IIPH BBIIIOJIHEHHUH UCCIIEA0BATEIILCKOI'O IIPOCKTA,
— B JJOMalllHUX YCJIOBUAX,

J HCI0JIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHIIMM ISl BBIIOJHEHUSI IPOEKTOB U
y4eOHO-UCCIIEI0BATENIbCKUX pabOT 110 U3YyUEHUIO CBOMCTB, CIIOCOOOB MOJYYEHUS U PACIIO3HAHUS
BEILIECTB;

J OIpeNIeNIATh UCTOYHUKHM XMMHUYECKOH MH(pOpPMaLny, NPEACTaBIATh CIMCOK WH(pOpMalu-
OHHBIX PECYpPCOB, B TOM YHCJI€ U HA UHOCTPAHHOM $3bIKE, TOTOBUTh MH(POPMALIMOHHBIN MPOTYKT
U IIPE3EHTOBATh €rO0;

J 00BEKTUBHO OLIEHUBATh HH(OPMALIMIO O BEILECTBAX U XUMUYECKUX MPOLECCax, KpUTHYE-
CKM OTHOCHTCS K IICEBIOHAYYHOH MH(pOpMAIMK, HEA0OPOCOBECTHOM peKiiaMe B CpPelICTBaX Mac-
coBoil uHdopmauy;

L4 co3aaBaTb MOACIIN U CXEMBI AJId PCIICHUA y‘~I€6HI:vIX 1 IO3HABAaTCJIbHBIX 3ajJ1a4.

PA3JIEJI 2
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

B cootBercTBUn ¢ dDenepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00mIero o0pa3oBaHUsl ydaluecs IOJDKHBI OBJaJETh TAaKMMHU I103HABaTEbHBIMU
y4eOHBIMH JIEHCTBUAMHU, KaK YMEHHE (OPMYIMPOBATH MPOOJIEMY U TMIIOTE3Y, CTABUTH LIEIH U
3a/la4M, CTPOUTH IUIAHBbI JTOCTHKEHUS LIEJIeN U PELIeHMsI TOCTABJICHHBIX 3a7ad, IPOBOJUTD JKC-
NIEPUMEHT U HA €r0 OCHOBE JI€JaTh BBIBOJBI U YMO3AKIIIOUEHHS, IPEICTABIIATh UX U OTCTaUBaTh
CBOIO TOUKY 3peHus. Kpome Toro, yuamyecs: TOJKHBI OBJIAJETh PUEMaMH, CBSI3aHHBIMU C OTI-
peneneHreM MOHATUI: OTPaHUUYMBATh UX, ONUCBIBATh, XapaKTePU30BaTh U CpaBHUBATH. Cieno-
BaTeNbHO, MPU M3YYEHUU XMMUU B OCHOBHOM IIIKOJIE ydyallluecs AOJDKHBI OBJIAJETh YUeOHBIMHU
NeMCTBUSAMH, TMO3BOJIIIOUIMMUA UM JOCTHYb JIMYHOCTHBIX, PEJMETHBIX U METalpeAMETHBIX 00-
pa30BaTENIbHBIX PE3yJIbTaTOB.

B cucreme ecrecTBeHHOHAYYHOTO0 OOpa30BaHMs XUMHUS KaK y4eOHBIH MpeaMeT 3aHUMaeT
BaXHOE MECTO B [MO3HAHUU 3aKOHOB MPUPOJIbI, GOPMUPOBAHNN HAYYHON KapTHUHBI MUpa, CO3/1a-
HUU OCHOBbI XUMUYECKUX 3HAHHM, HEOOXOIMMBIX JJIsl TOBCEHEBHON KU3HU, HABBIKOB 3/I0POBO-
ro 1 0e30MacHOro /Il YelI0BeKa U OKPYXKAIOILIEH ero cpeabl o0pas3a KHU3HH, a TaKXKe B BOCIIUTA-
HUU 3KOJIOTUYECKOU KYJIBTYPHI.

YCnenmHoCcTh U3y4eHusl XUMHH CBsI3aHa C OBJIQJICHUEM XUMHYECKHM SI3BIKOM, COONIO/Ie-
HUEM TMpaBuiI 0e30macHOi paboOThI IPU BHITIOJTHEHUH XHMHYECKOTO 3KCIIEPUMEHTA, OCO3HAHUEM
MHOTOUYHCJICHHBIX CBSI3€H XMMUU C IPYTUMH MPEAMETaMHU HIKOJILHOTO Kypca.



[Iporpamma BkJIIOYaeT B c€0si OCHOBBI HEOPTaHWYECKON W OpraHuyeckord xumuu. [ maB-
HOW HIeed MpOrpaMMBbI SBJSIETCS CO3/laHUEe 0A30BOT0 KOMILIEKCA OTIOPHBIX 3HAHHA 10 XWMHH,
BBIPQXXEHHBIX B (JOPME, COOTBETCTBYIOIICH BO3PACTY 00yUaOIIUXCSL.

B COACPIKAaHUU NAHHOTO KypcCa MPCACTABJICHBI OCHOBOIIOJIAIatOINUEC XUMHUYCCKUC TCOPC-
TUYCCKHUE 3HAHHS, BKIHOYAIOMIUMC H3YUCHHUC COCTaBa M CTPOCHHA BEIICCTB, 3aBUCHMMOCTH HX
CBOMCTB OT CTPOCHUS, IIPOrHO3UPOBAHUC CBOMCTB BE€IICCTB, HUCCIICAOBAHUEC SaKOHOMepHOCTCfI
XUMHNYCCKUX npeBpameHHﬁ n HYTeﬁ YIIPpABJICHUA UMHU B LEJIAX MMOJTYUYCHUA BEIICCTB U MaTCpHa-
JIOB.

TeopeTHYecKyr0 OCHOBY H3YYEHUS HEOPraHMYECKOW XHMMHH COCTABJISIET ATOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuoanueckuin 3axkoH .M. MenaeneeBa ¢ KpaTKUMU CBEICHUSIMHU O
CTPOCHUHU aTOMAa, BUAAX XUMHYECKOHN CBsA3H, 3aKOHOMCPHOCTAX MPOTCKAaHUA XUMUYCCKHUX pCaK-
1105178

Bechk Teoperndeckuil MaTepuan Kypca XMMHMHM JUIsl OCHOBHOM IIKOJIBI PACCMaTpPUBAETCS
Ha NEpPBOM rojly oOyueHMs, YTO MO3BOJIAET ydalluMcsi 0ojiee OCO3HAHHO U TIyOOKO M3Y4MTh
(dakTHyecKuil mMarepual — XMMHIO 3JEMEHTOB U MX coeauHeHuil. Hapsany ¢ stum Takoe mo-
CTPOEHHE IPOrPAMMBI 1a€T BO3MOKHOCTh PAa3BHUBATh ITOJIyYEHHBIE IIEPBOHAYAIBHO TEOPETHUE-
CKHE CBEJICHUS Ha 00ratoM (pakTHYECKOM MaTepHalle XMMHHM 3JIEMEHTOB. B pe3ynbTaTe BHIMTPHI-
BAIOT 00a COCTaBIIAIONINE Kypca: U Teopus, U ¢akTsl. [IporpaMma nocrpoeHa ¢ y4eTom peanusa-
LIUM MEXIPEJAMETHBIX CBsI3€i ¢ KypcoM (pu3uku 7 Kiacca, re U3y4aroTcs OCHOBHBIE CBEJICHHS O
CTPOECHUU MOJIEKYN U aTOMOB, U O10JIOruu 6—9 KIJIacCcoB, IJie JaeTcs 3HAKOMCTBO C XUMHUECKOM
OpraHu3alyen KIeTKH U IpoleccaMu 0OMeHa BELIECTB.

OcoOeHHocTH coaepxaHusl 0OyuyeHUsI XUMUU B OCHOBHOM IIKOJIE O0YCJIOBJIEHBI crienudu-
KOM XUMHUH KaK HAayYKHM U IMOCTABJICHHBIMU 3aJla4aMu. OCHOBHBIMHA HpO6H€MaMI/I XUMUH SIBJISIFOTCSI
U3y4eHHE COCTaBa M CTPOEHMsI BELIECTB, 3aBUCMOCTH MX CBOWCTB OT CTPOEHUS, MOJIy4YEeHHE Be-
IIECTB C 33JJaHHBIMHM CBOMCTBAaMH, UCCIIEJOBAaHNE 3aKOHOMEPHOCTEH XMMUYECKUX peaKkIui u my-
Tell ynpaBieHus: MU B LEJISAX MOJIy4eHHs BELIeCTB, MaTepuasoB, sHepruu. [loatomy B nporpamme
M0 XUMHWHU HAIUIK OTPAKCHHUE OCHOBHBIC COACPKATCIIbHBIC JIMHHUU:

® «gewecmeo, cmpoeHue geujecmea) — COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUH aToMa U
BelllecTBa Ha ocHOBe [lepnoanyeckoro 3akoHa u [leproanyueckoil CuCTeMbl XUMHYECKUAX
anemeHToB J[.. MenneneeBa, ydeHUs: 0 XUMHYECKOM CBSI3M U KPUCTAIUIMYECKOM CTPOEHUU Be-
1IECTBA;

® «XUMuUyeckas peaxkyusy — 3HAHHS O MPEBPALICHUAX OJHUX BELIECTB B JAPYrUe, TUIIOJIO-
TUU XUMHYECKUX PEAKIUi, YCIOBUSAX MX MPOTEKAHUS U CITOCO0ax yIpaBiIeHUS UMH,

® «Memoobl NO3HAHUS XUMULY — 3HAHUS, YMEHUS U HaBBIKU SKCIIEPUMEHTAIBLHBIX OCHOB
XHAMMH JUIS TTOJTYYEHHS M U3YUYECHUS CBOMCTB BaXKHEUIINUX MPEICTABUTEIICH KIACCOB HEOPraHUYe-
CKHX COCIMHCHUM;

® «NpPoU3800CMEO U NPUMEHEeHUe 8eujecmaey — 3HAHHE OCHOBHBIX O0JIacTeil MpOU3BOICTBA
U TIPUMEHEHUS BAKHEWIITNX BEIIECTB, a TaK)Ke OMBIT 0€30MacHOro OOpaleHus ¢ BEUIeCTBAMH,
MaTepuaIaMH U MPOLeCCaMU, UCIIOJIb3yeMBIMH B OBITY M Ha IPOU3BOJICTBE;

®  (A3bIK XUMUU» — OINEPUPOBAHUE CUCTEMOU BAXKHEUIIMX XUMUYECKUX MOHITUMN, 3HAHUE
XUMUYECKOM HOMEHKJIATYphl, a TaKKE BIIaJIEHUEC XUMUYECKONH CUMBOIMKON (XMMUYECKUMHU
(dbopMyliaMy U ypaBHEHUSIMH ),



® (KOIUYEeCmEeHHble OMHOULeHUS 8 XUMUUY — YMEHNUE IPOU3BOJUTH PACUEThI 10 XUMHUYE-
CKUM (hOpMyJiaM U ypaBHEHUSIM.

W3ydeHre XMMUM B OCHOBHOM IIKOJIE TIOCTPOEHO 10 KOHIEHTpUYeckoi KoHuenuu. Takas
0COOEHHOCTh M3YYEHUS TaHHOTO y4eOHOTO MpeAMETa MO3BOJIET COXPAHUTh BBICOKHH TEOPETH-
YeCKUH YpOBEHb U ClIeNaTh 00y4eHHEe MaKCHUMAIbHO pa3BuBarommM. [loaTomy Bech TeopeTuye-
CKMH MaTepuas Kypca XMMHU PacCMaTPHBAETCS HA TIEPBOM TOAy OOYy4eHUs, YTO MO3BOJISAET 0O-
Jiee OCO3HAHHO U IIYOOKO U3YYUTh (DAKTUYECKHI MaTepuall — XMMHUIO JIEMEHTOB M UX

IIpuopureTHoii 3aa4eil pernojaBaHus UIKOJIBHOTO Kypca XUMHHU SIBJISIETCSI COBEPIICH-
CTBOBaHHE METOJUKH (OPMHUPOBAHUS CIIECAYIOIIUX BUIOB ACSITEIbHOCTH:

o MO03HABATEJBHON 1eATEIbHOCTH, IIPEINONAratoleil UCIIO0Ib30BaHUE Ul MIO3HAHUS OKpY-
JKAIOUIero Myupa HaOI0ACHUN, U3MEPEHUM, SKCIIEPUMEHTA, MOIEIIUPOBaHNUs; IPUOOPETEHNE yMe-
HUH pa3nuyark (axKThl, TUIOTE3bl, IPUUMHBI, CICACTBUS, JOKA3aTEIbCTBA, 3aKOHbI, TEOPUU; TIPU-
0oOpeTeHHEe OMbITa SKCHEPUMEHTAIbHON MPOBEPKH BbIIBUTAEMBIX TMIIOTE3; BbIACICHUE 3HAUU-
MBbIX (DYHKIIMOHAJIBHBIX CBSI3€H W OTHOIICHUH MEXIy OObEKTaMH M3YyUEHUS; BBIIBIECHHE Xapak-
TEPHBIX MPUUYUHHO-CIIEJACTBEHHBIX CBA3€H; TBOPUECKOE pEIICHHE YYEOHBIX U MPAKTHUYECKHUX 3a-
Jlad: YMEHHUE UCKaTb OPUTMHAJIbHBIE PELICHUs], CAMOCTOSATENIBHO BBIIOJIHATh PA3JIMYHBIE TBOpYE-
CKHe paboThl; YMEHHE CaMOCTOSITEIbHO U MOTHBUPOBAHHO OPraHU30BBIBATh CBOIO IO3HABATEIb-
HYIO JI€ATENBHOCTh OT IIOCTAHOBKH LIEJIM [0 MTOJIyYEHUs PE3yiIbTaTa U €ro OLICHKH;
o HH(OPMALMOHHO-KOMMYHUKATHBHOM JeSITeJIbHOCTH, INPEANONaralouie pa3BUTHE CIIO-
COOHOCTH TMIOHMMATh TOUYKY 3pEHHs COOECEeHNKA U MTPU3HABATH IPABO HA MHOE MHEHHE; pruodpe-
TEHHE YMEHMsI MOJIy4aTh MH(OPMAIMIO U3 pa3HbIX MCTOUHUKOB U HCIOJIb30BATh €€; OTAEJICHUE
OCHOBHOI MH(pOpManuu OT BTOPOCTENEHHOW, KPUTHYECKOE OIICHHMBAHHE JIOCTOBEPHOCTHU IOJY-
4YeHHOW MH(popMaluu, neperada cojaepkaHus HHGOpMAIMK aJeKBaTHO IOCTABJICHHOMN LIETH; T1e-
peBoa MHGOpPMAIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTI'yI0; YMEHHE Pa3BEPHYTO OOOCHOBBIBATH
CYXKIECHMS, JaBaTh ONPEIEIICHUs, IPUBOJNUTD J0KA3aTeIbCTBA; UCIOIb30BAHUE MYJIbTUMEIUMHBIX
PECypCcoB U KOMIBIOTEPHBIX TEXHOJOTHH NIl 00pabOTKH, Nepeayn, CucTeMaTu3auu nadopma-
UM, CO3JlaHMsl 0a3 JaHHBIX, MPE3EHTALUU pPe3yJIbTAaTOB MO3HABATENbHOW M MPAKTUYECKON Jes-
TEIbHOCTH; BJIaJIEHUE OCHOBHBIMU BUJAAMM MYOIMYHBIX BBICTYIUIEHUH (BBICKAa3bIBaHMSI, MOHOJIOT,
JMCKYCCHSI, TIOJIEMUKA), CIIeIOBaHUE STUYECKMM HOPMaM M IpaBUJIaM BEJCHMs AUAIOra U JAUCIY-
Ta.
o peIeKCMBHOI /1esiTeIbHOCTH, Tperonarammeil npuodpereHue yMeHuil KOHTpOJIS U
OLICHKM CBOEH NEATENbHOCTH, YMEHHS INPEIBUIETh BO3MOXHBIE PE3YNIbTAaThl CBOUX JECHCTBHIA;
00BEKTHBHOE OIICHUBAHHUE CBOMX YYEOHBIX JTOCTHKEHUHN, TOBEICHUS, UEPT CBOEH JTUUHOCTH; yUET
MHEHHUS JPYTUX JIOJIeH MpH OIpeNesIeHUH COOCTBEHHOM MO3MIIMM M CaMOOIICHKE; OIpeesieHIe
COOCTBEHHOT'O OTHOILIEHUS K SIBJIEHUSM COBPEMEHHOH >KM3HH; OCYILIECTBJICHHE OCO3HAHHOIO BBI-
6opa myTeil npoorKeHus 00pa3zoBaHus WK OynyIeil npodeccuoHanbHOM e TeTbHOCTH.
OBnazneHne 3TUMHU BUAAMU JESATEIBHOCTH KAaK CYIIECTBEHHBIMM JIEMEHTAMU KYJIbTYpHI 5B-
JsieTCsl HEOOXOAUMBIM YCIOBUEM Pa3BUTHUS U COLUAIN3AINH IIKOJIbHUKOB.

HOCKOJ’IBKy OCHOBHBIC COJACPIKATCIIBHBIC JIMHUU IIKOJIBbHOI'O KypCa XUMHUU TCCHO IEPCIIIIC-
TCHBI, B IpOrpaMMeE COACPIKaHUEC NPCACTABIICHO HE I10 JIMHUAM, a 110 pa3JciaM.

B u3ydenuu kypca 3HaYUTeNbHAs POJIb OTBOJAUTCS XUMUYECKOMY DKCIIEPHUMEHTY: MPOBe-
JIEHUIO TPAKTUYECKUX U JTA0OPATOPHBIX pabOT, OMHCAHUIO PE3YJIHTATOB YUEHHYECKOTO JKCITe-
pUMeHTa, COOJTIOICHUIO HOPM U TIpaBujI 0€30MMacHON pabOThl B XMMUYECKOM JIa0OpaTOpHH.

Peanuzamnus ganHO#N mporpammsbl B npoliecce 00y4eHHUs MO3BOJIUT 00Yy4arolUMcs YCBO-
UTh KIIIOYEBbIE XUMUYECKHE KOMIIETCHIIUU U MOHAThH POJIb U 3HAYCHHE XUMUU CPelld IPYTuX Ha-
YK O IpUPOJIE.



N3yuenne npenmera «XuMus» B yacTu (GOPMHUPOBAHUA y 00ydarOUIUXCSd HAYYHOTO MH-
POBO33pEHHS, OCBOCHHSI OOILIICHAYYHBIX METO/I0B (HAaOJII0ICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MO-
JIEJIMPOBAHKE), OCBOCHMSI IPAKTUYECKOI'O NPUMEHEHUs Hay4YHbIX 3HAHUM OCHOBAaHO HA MEX-
NpPEIMETHBIX CB3sAX ¢ npeameramu: «buonorusy, «l'eorpadus», «Mctopus», «Jlureparypay,
«MaremaTtuka», «OCHOBBI 0€30TACHOCTH >KH3HENCATEIHbHOCTHY, «Pycckuil sS3bIk», «Du3ukay,
«DKOJIOTUA».

PA3JIEJI 3
MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

®denepanbHbIi roCyJapCTBEHHbBIN 00pa30BaTEeNIbHBIA CTaHAAPT MpeyCcMaTpUBACT U3yUYEHHUE
Kypca XMMHUH B OCHOBHOH IIKOJIE KaK COCTaBHOM 4acTu npeaMeTHo obnactu «EcTecTBeHHOHA-
YUYHBIE IIPEAMETBI».

[Ipennaraemelii Kypc XOTsI U HOCUT OOIIEKYJIbTYPHBIH XapakTep W HE CTaBUT 3aJady Ipo-
(beccnoHaIbHOM MOATOTOBKM OOYYAIOIIMXCS, TEM HE MEHEE MO3BOJISIET UM ONPEACIUTHCS C BbI-
O6opom mpoduiist 00ydeHus B CTapIICH MIKOJIE.

i 00s3aTenbHOr0 U3y4eHUs: yueOHOro mpeaMera «XUMHs» Ha 3Tale OCHOBHOTO O0ILero
oOpa3oBaHus yuyeOHBIN IJIaH AJi1 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit @enepanuu oT-
BoautT 140 yacos. B Tom uucne mo 70 yacoB B 8 u 9 kiaccax, u3 pacuera — 2 y4eOHBIX 4aca B
HEZIEIIIO.

Tak kak 4acTh ypOKOB IPUXOAUTCS Ha Mpa3aHuyHble 10U (8 mapra, 3u 10 Mast ) , To pado-
Yast mporpamma s 9 Kiacca CocTaBlieHa B COOTBETCTBHH C paclucaHueM Ha 66 9acos.

B cooTrBeTcTBHU ¢ 00pa3oBaTe/IbHON NPOrpaMMOil IKOJIbI MCIIOJIb30BaH CJIeAYIOIIHI
Y4eOHO-MeTOANYeCKHII KOMILIEKT:

1. PaGouue nporpammel. Xumusi. [Ipumepnsie pabouune nporpammsl. [Ipeamer-
Has nuHusA yueOnnkoB O. C. Nabpuensina, U. I'. Octpoymosa, C. A. Crnaako-
Ba. 8—9 kiaccel: yueb. mocodue aist obmeodpazosar. opranmzanuii / O. C.
ladpuensn, C. A. CnankoB. M.: IIpocBemenne, 2021.

2. Xwumus. 9 kmacc: yue0. s oomeobpazosat. yupexaenuit / O.C. Tadbpuensa, N.I'. Oct-
poyMoB, C.A.CnankoB. M: «IIpocsemienune», 2021.
3. Tabpuensa O. C. Xumus. Metoaudeckoe nocodue ans 9 kmacca yueOHOe mocodue st

obmeoOpa3zoBarenbHbix opranuzaiuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. Octpo-
ymoB. — M.: IIpocsemenue, 2019

4. Tabpuensu O. C. Xumus. COOpHHK 3a7au U ynpakHeHHH. 9 kiacc: ydeOHoe mocobue
i obmeodpazoBarenbHbix opranuzauuit/ O. C. I'abpuensn, U. B. Tpurybuak M.:
IIpoceemenue, 2019

YMK pexomenoBan MunuctepcTBoM obpazoBanus PO u Bxoaut B ¢enepanbHblil epe-
yeHb yueOHuKoB Ha 2021-2022 yuyeOnslii roa. Kommiekt peanusyer denepaibHblii rocy-
JTApCTBEHHBIM 00pa30BaTeNbHBINA CTaHIAPT OCHOBHOTO OOIEro 00pa30BaHUs 10 MPEAMETY
«Xumus».

OopaszoBarenbHas nporpamma OY npexycMaTpuBaer:
KOJIMYeCTBO Yu4eOHBIX Helesb - 34 (o6ocHoBaHue YctaB OVY);
KOJIMYECTBO Y4eOHBIX JHEl B Heles10 —b;

KOJIMYECTBO YacoB Mo npeaMery — 2 daca (YueOnsii iad 2021 rox).

OO011ee KOJIMYECTBO YACOB HA H3YUeHHe XMMHUHM B 9 KJlacce cocTaBJisieT - 66 yacoB.



B paboueii npocpamme ucnonv3osansl credyrouue ycioeHvle 0003HAUEHUSA:

I[ICXD - [lepuoanyeckasi cucreMa XMMUYECKUX JJIEMEHTOB;
OBP- okucnuTenbHO - BOCCTAHOBUTEbHAS PEAKIIMS;

TO/1- Teopust 2MEKTPOTUTUYECKON AUCCOLIHAIINY;
(bopMyJIIbl XUMUYECKUX COCTUHEHUI.

PA3AEN 4.
COJIEP)KAHUE YYEBHOI'O NPEIMETA

Tema 1. IloBTOpeHune u 00001IeHUE CBeIeHUI IO Kypcy 8 Kiacca

EI/IHapHBIe COCAUHCHMU. OKCI/I,I[LI coneo6pasy10mne u Heconeo6pa3y}0mﬂe. FI/II[pOKCI/I-
JbI: OCHOBaHMH, aM(l)OTCpHI)IC THAPOKCUABI, KUCIIOPOACOACPKAIINEC KUCIIOTEI. CpeIlHI/Ie, KHUCJIBIC,
OCHOBHBIC 1 KOMIIJICKCHBIC COJIN.

O06o0menne cBeICHUH 0 XUMUYECKUX peakuusax. Kimaccudukanus XMMHYECKHX peaKiui
10 Pa3JIMYHBIM IMPU3HAKAM: COCTaBY M YHCITYy pPEarupyrouux U 00pa3yronIuXcsi BEIeCTB, TeIIo-
BoMYy 3(dexTy, 00paTUMOCTH, U3MEHEHHIO CTEIEHE OKHUCIEHHs 3JIEMEHTOB, 00pa3yoLux pea-
THPYIOLIME BEIEeCTBa, arperaTHOMY COCTOSTHHIO PEarupyIOLINX BELECTB, UCIOIb30BaHUIO KaTa-
JIHU3aTopa.

ITonsiTHE O CKOPOCTH XMUMHUYECKOW peaknuu. DaKkTophl, BIUSAIONIME HA CKOPOCTh XMMHUYE-
CKMX peaklMil: MpUpOoJa PEearupyrolux BELIECTB, UX KOHLEHTpauus, TeMIlepaTypa, IJIOLalb
CONPUKOCHOBEHUS, HANIM4YKE KaTain3aTopa. Karanus.

JleMoOHCTpaLun

O3HaKOMJIEHHE € KOJUIEKIUSAMU METAJIJIOB U HEMETAJIJIOB.

O3HakoMJIEHHE C KOJUIEKLIUSIMU OKCUOB, KUCIIOT U COJIEH.

3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIMH OT MIPUPOIbI PEAarHPYIONTUX BEIICCTB.

3aBUCHMOCTh CKOPOCTHM XMMHYECKOM pEaKIuu OT KOHUEHTPALMH pPEarupyrolux Be-

IIECTB.

e 3aBUCUMOCTb CKOPOCTH XHMHYECKOW PEAKIUM OT IUIOIAAU COIPUKOCHOBEHHS pearu-

PYIOLINX BEIIECTB («KHITSIIUI CI0).

e 3aBUCHUMOCTh CKOPOCTM XUMHYECKOM PpEaKUUU OT TEMIIEpaTypbl pEarupyrolux Be-
IIECTB.

JlabopaTopHbIe ONBITHI

* BzaumoselicTBre aMMuaKka u XJI0pOBOIOPO/IA.

* Peakuust HEUTpaIu3aluu.

* HaGmronenue temnoBoro 3gpgexra peakiinu HeHTpaau3auu.
* B3aumopetictBue cepHoit kuciaotsl ¢ okcuaoM meau (11).

* PaznoskeHne mepokcuia BOJOPoOa ¢ TOMOIIBIO KaTajla3bl KapToQes.



* 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON pEaKUMM OT MPUPOJIbl PEArMPYIOLIMX BEILECTB Ha
IpUMepe B3aMMOJAEHUCTBUS PACTBOPOB THOCYNb(aTa HATpuUs U xylopuaa Oapus, THocyabdpaTa Ha-
TPUS U COJITHOM KHUCIIOTBI.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKIUK OT MPUPOIbl METAIJIOB MPU UX B3aUMO/ICH-
CTBUH C COJISIHOU KUCJIOTOH.

* 3aBUCHUMOCTbD CKOpPOCTHU XHUMHYSCKOM pe€aKiuu OT MPUPOAbI KUCJIIOT IIPU UX B3aHMOﬂCﬁCT-
BHU C KCIC30M.

* 3aBUCUMOCTh CKOpPOCTH XUMHYECKOM pE€aKnuu OT TEMIICPATYPEI.
* 3aBUCUMOCTh CKOpPOCTH XUMHYECKOM PE€aKIu OT KOHLICHTpAalH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKkIuu OT IJIOIIA1 COPUKOCHOBEHUS pearupyro-
IIIUX BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakIuu OT KaTajn3aTopa.
Tema 2. XuMnyecKne peakiuu B paCTBOPax 3JIeKTPOJIUTOB

ITonsatue 00 SHCKTpOHHTI/I‘{eCKOﬁ AucCcouralnuu. SHGKTpOHI/ITH U HCOJICKTPOJIUTHI. Me-
XaHU3M III/ICCOIII/IaHI/Iﬁ SJICKTPOJIMTOB C PA3JIMYHBIM XapaKTCPOM CBA3H. Crernenb QJICKTPOJINTHU-
YyeCKOM Jucconuanuu. CunpHbIE U cIa0bIe QJICKTPOJIUTHI.

OCHOBHBIC TIOJIOKCHHS TCOpHUU BHGKTpOHHTquCKOﬁ Jucconualnmu. KHaCCI/I(bI/IKaHI/Iﬂ no-
HOB U MX CBOMCTBA. KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK 3JICKTPOJIUTEI. Nx KJ'IaCCI/I(bI/IKaI_[I/IH n auc-
conuanus.

OO0mme XuMHYECKHe CBOWCTBA KUCJIOT: U3MEHEHHE OKPAcKU MHAMKATOPOB, B3aUMOJEH-
CTBHE C METAJUIaMH, OKCUJAMU U THAPOKCUIAMU METAIIIOB, U COJISIMU. MONEKYIIApHBIE U UOH-
Hbl€ (TIOJIHBIE U COKPAILLEHHBIE) YPABHEHUSI peakuil. XUMUYECKUI CMBICI COKpAIIEHHBIX ypaB-
HEHUHU. Y CJI0BUSA NMPOTEKaHUS PEaKLMi MEXKIY JIEKTPOIUTaMU 10 KOHLA. Psax akTuBHOCTH Me-
TaJUIOB.

OO01e XUMHUYECKHE CBOMCTBA IIENOYel: B3aUMOAECHCTBHE ¢ KUCIOTAMH, OKCHAAMHU He-
MeTalsoB, comsiMu. OOmIMe XUMUYECKHEe CBOMCTBA HEPACTBOPUMBIX OCHOBAHM: B3aUMOJEHUCT-
BHE C KHCIIOTaMH, Pa3JI0KEHUE MTPU HATPEBAHUH.

OO01Ire XMMUYEeCKUe CBOMCTBA CPEHUX COJICH: B3aMMOJEHCTBHE C KUCIOTaMHU, IIeova-
MU, COJISIMH B MeTalIaMu. B3zanMogelcTBre KMCITBIX COJIEH CO MISJTIOYaMH.

IMaaponus kak 0OMEHHOE B3aUMOJICUCTBHUE COJIeH ¢ BOAOW. [ MAPOIN3 COMM CUITBHOTO OC-
HOBaHHS U CJIa00i KUCIOTHL. ['maponu3 conu cnaboro OCHOBaHUS U CUIBHOW KUCIOTHL. Bomo-
poaHBIi mokazarens (pH).

CBolicTBa KHCIOT, OCHOBAaHUM, OKCHUIOB M COJEH B CBETE TEOPHUH DIICKTPOIUTHUECKOMN
JMCCOIMALIMYU U IPECTAaBICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIX.

JleMoHCTpaL UK

e llcnbITaHue BEMIECTB U UX PACTBOPOB HA JIEKTPOIPOBOAHOCTD.

e 3aBUCUMOCTD NEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIHH.
e JIBmKeHHNE OKpAIICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.

e OmnpeneneHne xapakTepa Cpebl B pacCTBOpPaxX COJICH.

JlaGopaTopHble ONBITHI
* Jluccounanus cinalbIX 3JIEKTPOJIUTOB HAa IPUMEPE YKCYCHON KHCIIOTHI.

* lI3MeHeHre OKpacKy MHIMKATOPOB B KUCJIOTHOU Cpee.



* Peakuys HeMTpanu3anuy pacTBopa IIEIOYN Pa3INYHbIMU KUCIOTaAMHU.

* [Tomyuenue rugpokcuaa menu (I1) u ero B3aumoaeiicTBUE C pa3IMUHBIMU KHCIIOTAMHU.

* BzaumozelicTBre CHIIBHBIX KMCIOT ¢ okcuaoMm menu (11).

* B3aumoelicTBUE KUCIOT ¢ METaJUIAMH.

» KauecTBenHas peakiusi Ha KapOOHAT-HOH.

* [TomyueHnue cTyaHsI KDEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPHI- U CyJIb(paT-HOHBI.

* lI3MeHeHNe OKpacKu MHAMKATOPOB B IIEJIOYHOM Cpelie.

* B3aumo1eliCTBHE IIET0YEH € YTIIEKHUCIIBIM Ta30M.

» KayecTBeHHas peakiys Ha KATUOH aMMOHMUSI.

* [Tonyuenue ruapoxcuaa meau (II) u ero paznoxxenue.

* BzaumoneilicTBue kapOOHATOB C KUCIOTaMHU.

* [Tomyuenue ruapokcuaa xemnesa (I11).

* B3anmopeiicTBue xerne3a ¢ pactBopoMm cynbharta meau (I1).

IIpakTyeckue padoTnl

1. Penienne 9KCIIEpUMEHTAIIBHBIX 3aa4 10 TeMe «DJIEKTPOIUTHIECKAs] TUCCOLIUALINSY.
Tema 3. HemeTa/lsIbl M HX COeIMHEHUS

CrpoeHue aTOMOB HEMETAIUIOB U UX MOJIOKEHUE B MEPUOJUUYECKON cucteme. Psa anek-
TpoOoTpHIIATENBbHOCTU. KpHUCcTaluinueckrne penéTkn HEMETaIIIOB — MPOCTHIX BeniecTs. Pusnye-
CKH€ CBOMCTBa HeMeTa/uioB. O0IIe XUMHUYECKHE CBOMCTBA HEMETAIIOB: OKUCIUTENbHbIE H BOC-
CTaHOBUTEJbHBIEC.

raJ'IOl"eHBI, CTPOCHUC UX ATOMOB U MOJICKYIIL. dusznyueckrue 1 XMMHUYECKHE CBOMCTBA Trajio-
T'CHOB. 3aKOHOM€pHOCTI/I H3MCHEHHS CBOMCTB T'aJIOTSHOB B 3aBHCHMOCTH OT UX IIOJ0KCHHUS B IIe-
pI/IOI[I/I“ICCKOfI cucteme. HaxoxxaeHue rajoreHoB B npupoac M UX IOJYUCHHUC. buonorunyeckoe
S3HAYCHUC U IPUMCHCHHUE I'aJIOI'CHOB.

["asioreHoBOIOPOIBI M COOTBETCTBYIONIME UM KUCJIOTHI: TUIABUKOBAs, COJISTHAs, OPOMOBO-
JopoaHasi, nogoBofopoaHas. ['anorenuapl. KauecTBeHHbIE peakuu Ha rajloreHuA-uoHbl. [Ipu-
MEHEHWEe COeINHEHHNH IaJoreHOB.

O6mas xapakrepuctuka neMeHToB VIA-rpynnel. Cepa B npupoje u e€ noinyueHue. A-
JIOTPONHBIE MOAUDUKALIUK CEPhI U UX CBOMCTBA. XMMUYECKHUE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBOJIOpOJI: CTPOEHUE MOJIEKYIIbI, (U3NUYECKHE U XMMHUUECKHE CBOMCTBA, OJyYeHUE U
3HayeHue. CepoBoopoanas kuciota. Cynbhuas! 1 ux 3Hadenue. JliromuHoOpHI.

Oxcun cepsl (IV), ceprucras xucnota, cynbdutsl. KauecTBeHHas peakius Ha Cylb(uT-
VIOH.

Oxkcun cepsl (VI), cepras kucnora, cyabdarsl. Kpucramioruaparsl.

CepHast KMCIIOTa KaK CHJIBHBIA 3JeKTponuT. CBolcTBA pa30aBICHHON CEpHOW KHCIOTHI
KaK TUIMYHON KHUCIIOTHI: B3aUMOJAEHCTBUE C METaNIaMH, OCHOBHBIMU U aM(OTEPHbIMU OKCH[a-



MU, OCHOBaHUSMU U aM(OTEPHBIMU THAPOKCHAAMH, colisiMU. KauecTBeHHas peakius Ha CyJb-
dar-uoH.

OOmast XapakTepHCTHKa JJIEeMEHTOB VA-rpynmbl. A30T, CTPOSHHE €ro aroMa
1 MoJieKyJibl. Du3nyueckne U XUMUUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro
Ouosoruveckas polib.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3NYECKHE CBOWCTBA. AMMHUAauHas BOJA, HAIATbIPHBIN
CIUPT, TUApPAT aMMHaka. JIOHOpHO-aKIENTOPHBIM MEXaHNU3M 00pa30BaHUS CBSI3U B KaTHOHE aM-
MoHMs. BoccranoBuTenbHble CBOMcTBa ammuaka. Conu aMMOHMS M UX NpuMeHeHue. Kagect-
BEHHAsI pEaKIUs HA KATUOH aMMOHMUS.

Oxcuzpl a3ora: HeconeoOpasyrolye M KUCIOTHbIe. A30THCTass KUCIOTa U HUTPUTHI.
A30THas KUC0Ta, €€ IoJlyueHue U cBorictBa. Hurpartsl.

docdop, crpoenue atoma u amwtorporms. Dochuasl. Dochun. Oxcun docdopa(V) u
docdopnas (oprodochopnas) kucmora. Docdarsr.

OOw1ast xapakTepuCcTUKa 3JeMeHTOB [V A-rpymnmbl: 0cCOOEHHOCTH CTPOEHUS aTOMOB, IPO-
CTBIX B€IICCTB U COCIII/IHGHI/Iﬁ B 3aBUCHUMOCTH OT IIOJOXCHUA JJIEMCHTOB B HCpHOI{H‘-IGCKOfI CHC-
Teme. YTiaepol. AJUIOTpONHble MOIUGUKALMK: aiaMa3, rpaduT. AMOpHBIN Yriepoa: caxa, ak-
TUBUPOBAHHBIA yrosib. AncopOrus. XuMudeckne cBoicTBa yriepona. Kokcoxumudeckoe mpo-
U3BOJICTBO U €ro npoaykuus. Kapouusl.

Oxkcun yrinepoaa (II): ctpoenune monekysbl, mojgydeHue u cBoiicTBa. Okcua yriepoaa
(IV): ctpoenue Monexyinbl, TOTy4YeHUE U CBOWCTBA. YToibHas kucioTa. Coln yroiabHOW KUCTO-
ThI: KapOOHATHI U THAPOKApOOHATHI. TeXHUUECKas U MUIIEBast CO/a.

Opranuueckast XuMus. YTJI€BOJIOPO/IbI.

Mertan, 3TaH ¥ IpomnaH Kak IpeaenbHble (HAChIILEHHBIE) YIIIEeBOAOPObl. JDTUJIEH U alle-
TUJIEH KaK HempeAeNbHbIe (HEHACHIIICHHbIE) YTIeBO10poabl. CTPYKTypHBIE (hOPMYIBI BEIIECTB.
["'openue yrieBoaoponoB. Peakuuu AeruApupoBaHus MpeneiabHbIX YTIIEBOIOPOIOB.

Crupthl. DTHIOBBIN CIUPT, €0 MOJTy4YE€HUE, TPUMEHEHHE U (DPU3HOJIOTUYECKOE JEHCTBUE.
TpéxaTOMHBIN CIUPT MIHMLEPUH. YKCYCHasi KUCJIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenne atoMa u HaxokaeHue B npupozge. Cunmuiuasl u cuiad. CBolcTBa
kpemHus. Oxcun kpemuus (IV). Kpemuuenas kucnora u e€ conu.

[TpousBocTBO cTeka U 1eMeHTa. [IpoayKius CUIMKATHON MPOMBIIIIEHHOCTH: ONTHYe-
CKO€ BOJIOKHO, kKepamuKka, dhapdop, pasac. OnTudeckoe BOJIOKHO.

Hemeramner B pupoe. @pakiroHHasi IEperoHka )HUJIKOT0 BO3JIyXa Kak Ccrocol moiy-
YEeHUsS] KUCIOPO/a, a30Ta U aprona. [lomyuenue ocdopa, KpeMHHs, XJI0pa, HOAa. DISKTPOIIH3
pPacTBOpPOB.

HonyquHe cepHoﬁ KHUCJIOTHI: CLIpBé, XHUMU3M, TCXHOJIOTHYCCKAasd CXE€Ma, MCTOA KUIIAIIC-
TO CJ104, MPUHIUIIBI TCHJ’IOO6MeHa, IMPOTUBOTOKA U MUPKYJIIALNHA. OHeYM. HpOH?;BOJICTBO aMMHa-
Ka: CBIpLé, XHUMU3M, TCXHOJIOTHYCCKAA CXEMaA.

JleMoHCTpaL UK

Konaexys HeMeTaI0B.

Mopenu KpUCTAIUTMYECKUX PEIIETOK HEMETAINIOB: aTOMHBIE M MOJIEKYJISIPHBIC.
O30HATOP ¥ MPUHIIUIIBI €r0 PaOOTHI.

['opeHne HeMeTaIlJIOB — MPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.



B3anmozencTere rajjoreHoB ¢ MeTaJlJIaMU.

BeiTecHenue xiopa 6poMOM MM MOZA U3 PACTBOPOB UX COJICH.

Komekuus npupoAHbIX COEIMHEHUH XJI0pa.

B3auMozeiicTBue cepsl ¢ METaUIaMH.

I"'openue cepsl B KHCIOPOLE.

Komnexuust cyabGuaHbIX py1l.

KavecTBeHHas peakuus Ha Cyab(UA-UOH.

O0ecuBeunBaHNE OKPALIEHHBIX TKAHEW CEPHUCTHIM ra3oM.

B3anmonencTere KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO.
OOyrinvMBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CoctaB BO3Iyxan.

Buneodparments! u cnaiiasl «IItuusu 6azaps».

[Tonydenue, cobupanue 1 pacrio3HaBaHUE aMMUAKA.

PaznoxeHnue Ouxpomara aMMOHHUS.

B3anmoaeicTBue KOHIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEJBIO.

I'openune u€pHoro nopoxa.

Pa3nosxeHne HUTpaTa Kanusi U TOPEHUE B HEM APEBECHOIO YrOJIbKa.
O06pa3ibl TpUPOIHBIX coequHeHu (ocdopa.

['openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tony4yenune 6enoro gochopa 1 UCIIBITAHUE ETO CBOMCTB.

Konnexkuust «O6pasiibl NpupoJHBIX COEAUHEHUN YIIIepoiay.

[Toprper H.JI.3enunckoro. Ilornomenne pacTBOPEHHBIX BEUIECTB UM ra30B aKTUBUPO-
BaHHBIM YIJIEM.

YeTpoiCcTBO IPOTUBOTa3a.

Monenu MoeKys MeTaHa, 3TaHa, STUIEHA U alleTUIICHA.

BsaumopeiicTBue 3TuieHa ¢ OpoMHON BOJOM M pacCTBOPOM IEpMaHIaHaTa Kajusl.
OO61re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbIE CITUPTHI.

Konnexkuust «O0pa3ipl NpUpOIHBIX COEAUHEHUNH KPEMHUS.

Komneknus crekna, KepaMHMKH, HEMEHTA U U3JI€JIUN U3 HUX.

Komnexnus npoaykuuy CHIMKATHOM MPOMBIIIIJIEHHOCTH.

Buneodparments! u cnaiinbl «I Ipon3BoJACTBO CTEKIIA U IEMEHTa.
Komnexuus «IIpupoaHelie coeqnHEHNsT HEMETAIUIOBY.

Buneogparments! u crnaiibl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXay.
Buneogpparments! u cnaiiasl «llomyyenne Bogopoa, KUCIOpOia U TaJOr€HOB JIEKTPO-
JUTUYECKUM CIIOCOOOMY.

Mopenu amnmapaToB I IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Mopenp KUISIero Ciosl.

Mopnenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiiap! «IIpon3BoICTBO CEPHOM KUCIOTHD.
Buneodparmentst u cnaiiasl «I[pon3BoICTBO aMMHAKa.

Konnexuus «CpIpb€ 1115 OTyUEHUSI CEPHOM KUCIIOTBI».

JlabopaTopHbIe ONBITHI

* Pacrio3naBanue TaJJOIrCHUA-UOHOB.

» KauecTBeHHbIE peaklluu Ha CYIb(aT-UOHBI.

» KauecTBennas pCaKiusg Ha KaTUOH aMMOHMUS.

* XMIMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.



» KauecTBenHbie peakiuu Ha Gocdar-uoH.
* [TosmydyeHue 1 cBOMCTBA YrOJBHON KUCIIOTHI.
» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [Ipomyckanue yrieKuciioro rasa yepes pacTBOp CHIIMKAaTa HaTPHUSL.

IIpakTnyeckune padoThl
2. VI3yyeHne CBONCTB COJITHOM KHCIIOTHI.
3. 3ydeHune CBOMCTB CEpHON KUCIIOTHI.
4. IlonydyeHne aMMHaKa U U3y4eHHUE €ro CBOMCTB.

5. HonyquI/Ie YIJICKUCIIOTO Ira3a. KauectBennas pCaKlug Ha Kap6OHaT'I/IOHBI.

Tema 4. Merajiibl 1 MX COeANHEHNHA

ITonoxeHnne METaUIOB B NEPUOJNYECKOM CUCTEME XMMHUYeCKuX iemeHToB [[. . Menne-
JeeBa, CTPOCHHUE aTOMOB U KPUCTAJIJIOB METAJUIOB. MeTallmndeckast CBsI3b U MeTaJllIn4yecKasi Kpu-
CTaJIM4ecKas pemeTka. PU3NYecKue CBOMCTBA METAJUIOB: JJIEKTPO- U TEIUIONPOBOAHOCTD, OT-
pakaroIas CriocoOOHOCTb, IIACTUYHOCTb. YEPHBIE U LIBETHBIE METAILIIBI.

Mertamibl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHUYECKUN psAll HampsbkeHuil. Bzanmopeiicteue
METAJJIOB C HEMETAJUIAMU, OKCHIAMU, KUCIIOTAMH, COJIIMHU. ATTIOMUHOTEPMHUSL.

O61mas xapakTepucTuka 31eMeHToB |A-rpymnmnbl. OKCUAB U THAPOKCUABI MIETOYHBIX METal-
JIOB, UX IIOJIy4Y€HUE, CBOMCTBA, IPUMEHEHNE. BaykHel e CONMM 1ENOYHbIX METAJUIOB, UX 3HAYe-
HUE B IPUPOJIE U KU3ZHU YEJIOBEKa.

O6mas xapaktepuctuka 3nmeMeHToB ||A-rpynmbl. OKCUABI U TUIPOKCHUIBI IETOYHO3EMENb-
HBIX METAJJIOB, UX MOJIyYEHHE, CBOMCTBA U MPUMEHEHHE. BaykHeWIe COJIM MeT0YHO3EMETbHBIX
METAJIJIOB, X 3HAUYEHHE B IPUPOJIE U JKU3HM YesoBeka. KapOoHaThl U THAPOKapOOHATHI KaJIbIIUA.

Bpemennas u nmoctostHHas ’ECTKOCTh BOJbl. CIIOCOOBI YCTpaHEHHUsI BPEMEHHOM KECTKOCTH.
Cnoco0Os! yCTpaHEeHHsI TIOCTOSTHHON KECTKOCTH.

CoenuHeHus alfOMUHUS B MPUPOJIC. XUMHUUYECKHE CBOMCTBA amtoMuHMs. OCOOEHHOCTH OK-
CUJa Y TUIPOKCHJA AIFOMUHHS Kak aM(OTEpHBIX COoeIMHEHWH. BaxkHeline coiau amtoMUHUS
(xmopun, cynsdar).

OcobeHHOCTH CTpOeHHUs aToMa kesesa. XKenezo B mpupoje. Baxueiimue pyzsl xenesa. [1o-
ay4yeHue yyryHa u craiau. Oxkcunsl u rugpokcusl xenesa (I1) u (III). Conu xenesa (II) u (III).
OOHapyxeHue KaTMOHOB jKeJie3a B pacTBOpe. 3HaUeHUE COeTMHEHUH Kee3a.

Koppo3us razosas (Xumuueckas) U 3JEKTPOXUMHUUYECKAs. 3alIUTa METAJUIOB OT KOPPO3HH.
Meramnsl B npupone. Ilonstue o metammyprun. Yéprnas u usetHas meramuryprus. Ilupomeran-
JTyprusi, THAPOMETAIUTYPTHsl, d1eKTpoMeTautyprus. JlomenHslit mpouecc. [lepepaboTka uyryna B
CTajib. DJIEKTPOJIU3 PACILJIABOB.

JleMoHCTpanuu

e BsanmoneicTBre HATPUs, TUTUS U KaJbLHS C BOJLOM.
e ['openue HaTpus, MarHus U kKejae3a B KUCIOPOJE.
e Bcrblika TEPMUTHOM CMECH.



e BzaumozeiicTBUE CMECH TOPOIIKOB CEPHI U Kelle3a, LIMHKA U CEPBI.

e BsaumopeicTBHe aTlOMUHHS C KUCIIOTaMHM, IIeJI0YaMM 1 BOJIOM.

e BsaumogeiicTBue xee3a U MEIU C XJIOPOM.

e BsaumoaeiicTBre MeIM ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHUCIOTOMN
(pa36aByIeHHOW U KOHIICHTPUPOBAHHOM ).

Okpacka IIaMeH COeIMHEHUSIMU 1IETOYHBIX METAJIJIOB.

Okpacka IIaMeHu COeIMHEHUSIMU 111eJI0YHO3EMENIbHBIX METAILIOB.

l"amenne u3BecTH BOJOM.

[Tonydenue ’ECTKOM BOABI B3aUMOJICHCTBUEM YIIIEKUCIIOr0 Ta3a ¢ U3BECTKOBOU BOJIOM.
e VYCTpaHEHHE BPEMEHHOM KECTKOCTH KUIISTYCHUEM U I00aBICHUEM COJIBI.

e  VYCTpaHEHHE IMOCTOSHHOM KECTKOCTH TOOABICHHEM COJIBI.

MoHUTHI ¥ IPUHITUTT UX AeWCTBHS (BUACO(PparMeHT).

Konneknus npupoaHbIX COSTMHEHUN aTtOMUHUS.

BuneodpparmenTs! u cnaiiapl «OKCHI aTFOMUHUS M €70 MOAH(PUKAITA.

[Toryuenue aMmpoTepHOro THAPOKCUIA ATFOMUHUS M UCCIICIOBAHUE €TO CBOWCTB.
Konneknus « XMMHYISCKHE UCTOYHUKH TOKAY.

Pe3ynbrarhl JIMTENHHOTO SKCIEPUMEHTA IO U3YUYCHUIO KOPPO3HH CTAIBHBIX U3JICTUN B
3aBUCHUMOCTH OT YCJIOBHI MPOIIECCOB.

Boccranosnenue meau u3 okcuna meau (I1) Bomopomom.

Buneodparments! u cnaiiabl «I[Ipou3BoACTBO UyryHa U CTAIN.

Buneodparmentst u cnaiiasl «3aemus U3 4yryHa v CTamm.

Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO AITFOMUHUSY.

JlabopaTropHblie ONBITHI

* BzaumoneiicTBue xene3a ¢ pactBopoM cyibdata meau (II).

* [TonmyueHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

* [Tonyuenue ruapoxcuos sxenesa (1) u (11).

» KauecTBeHHbIE peaKIMK HA KATHOHBKI JKeJe3a.

IIpakTuyeckue paéoTsl

6. XKécTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHMUSI.

7. PellieHne sKCIepUMEHTANIbHBIX 3a7a4 1o Teme «MeTauibly.
Tema 5. Xumus u OKpy:Ka0Ias cpeaa

Crtpoenue 3emnu: sSApo, MaHTHUsA, 3eMHasl Kopa, auTochepa, ruapocdepa, arMmocdepa. Xu-
MHUYECKH cocTaB 3emiid. ['opHbie moponabl. Munepaibl. Pynel. OcanoyHble TOpHBIE TOPOIBIL.
ITone3nsie UCKOIMaeMeIE.

HCTOYHUKH XMMHUYECKOTO 3arpsi3HEHUS OKpykarolel cpeqpl. ['modaabHble SKOIOrHUEcKHe
po0JIeMbl YeJI0BEYEeCTBA: HapylIeHHe OMOreOXMMUYECKHX KPYrOBOPOTOB XUMHYECKUX HJIEMEH-
TOB, MOTEIUICHWE KJIMMaTa, KUCJIOTHbIE AOXAU U 1p. O30HOBBIE JbIpEl. MeXIyHapOIHOE CO-
TPYAHUYECTBO B 00JIACTH OXPAaHBI OKPY’KAIOLIEH Cpebl OT XMMUYECKOT0 3arpsisHeHus. «3enéHas
XUMUS.

JlemoHCTpauMu

BuneodparmenTs! u cnaiiasl «CTpoeHue 3eMin U €€ XUMHUYECKUH COCTaB.
Konnekuust MUHEpaioB ¥ TOPHBIX TOPO/I.

Komneknusa «Pyasl MeTamioB.

Buneodparments! u cnaiiabl «I modagbHbIe S9KOJIOTHYECKHE TPOOIEMBI YEIIOBEYECTBAY.



e BuneopparMeHThI U Claiiibl O CTENEHH YKOJIOTHYECKOM YUCTOTHI TOBapa.
JlaGopaTopHbIe ONBITHI

* 3yuenue rpanura.

* M3ydenrie MapKUPOBOK Pa3IMUHBIX BUIOB MPOMBIIIICHHBIX U MPOI0BOJILCTBEHHBIX TOBA-
pOB.

Tema 6. O00011eHNe 3HAHUI 10 XMMHH KYPCa OCHOBHOM LIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

CrtpoeHue aromMa B COOTBETCTBUU C MOJIO)KEHUEM XMMHUYECKOIO 3JIEMEHTA B MIEPUOINYECKON
cucreme. CTpoeHHEe BelecTBa: XUMHUECKas CBA3b M KpUCTAJUIMYECKasl penéTka. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIOB, OJIArOpOIHBIX
ra3oB) OT IOJOXEHHUS IEMEHTOB B MEPUOJMUECKOM cucteme. TUIoaorus HeOpraHn4eckux Be-
LIECTB, pa3elieHUue UX Ha Kiacchl U rpyninsl. [lpencraBureny.

[Ipu3Haky W yCIOBHS MPOTEKAHHUS XUMHUYECKHX peakuuil. THIIONOrHs XUMHUYECKHX PeaKuui
o pa3IMYHbIM IIPU3HAKAM. Peakuun HMOHHOT'O oOMeHa. OxucauTenbHo-
BOCCTaHOBUTEIILHBIC PEAKIIUH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIISCTB. XapaKTePHbIC XUMHUECKUE CBOMCTBA COJIc00pa3yto-
HIMX OKCHUJIOB, THIPOKCHUIOB (OCHOBAHUM, KUCIOPOICOASPIKAIIMX KUCIOT U aM(OTESPHBIX TH/I-
POKCHJIOB), COJICH.
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Kypcy 8 Knacca.
Xmunueckme peakuum

Knaccugukayua HeopaaHU4YeCKuUXx ge-
wiecme u ux HoOMeHKa1amypa.

Knaccuguxkayus xumuyeckux peakyuli no
Pa3aUYHbIM OCHOBAHUAM

Xapakmepu3o8ame OKCUAbI, TMAPOKCUAbI (OCHOBaHWA, amdoTepHble
TMOPOKCUAbI, KUCIOPOACOAEPKALUME KUCNOTbI) U CONU MO NAaHY: Co-
cTaB, crnocobbl 06pa3oBaHMs Ha3BaHWN, XapaKTepHble CBOMCTBA M MNO-
NlyyeHue.

Knaccugpuyuposame oKcuabl, rmapokcuabl (ocHoBaHMA, amdoTepHble
rMOPOKCUAbI, KUC0POACOAEP KALLME KUCNOTbI) U COMM NO Pas3INYHbIM
npu3HaKkam.

Ymems noaTBepaaTb XapaKTepUCTUKY OTAe/IbHbIX NpeacTaBuTenei
KNaccoB HEOPraHUYeCKMUX BELLECTB YPaBHEHWAMM COOTBETCTBYHOLLMX
peakuumi.

PacKkpblieamb reHeTUYECKYHo CBA3b MEXKAY KNacCaMm HEOPraHMYEeCKnX

coeaNHEeHNNA.

Ob6bACHAMb NOHATUA KXMMUYECKAsA pPeakLua», «peakuuu coeamHe-
HUAY», «PeaKkUMU Pas/IoKeHMAY, «peakunumn obmeHa», «peakuum 3ame-
LEeHUA», «Peakuun HEeWTpanM3aumm», «IK30TepMUYECKME peakummny,
«3HOOTEPMUYECKME peaKkuUn», «obpaTMmble peakuum», «HeobpaTu-
Mble peaKkunmn», «OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKLUNY», «TrO-
MOTEHHbIE PEaKUUN», «reTeporeHHble peakLmm», KKaTaIMTUYeckune pe-




lMoHamue o ckopocmu xumu4vecKoli peak-
yuu. Kamanus

aKUMKN», «HEKaTanUTUYECKME peakumm», «TennoBoih addeKkT xmmuye-
CKOM peakumm».

Knaccugpuyuposames XMMUYECKME PEAKUMM NO Pa3/IMYHbIM OCHOBA-
HUAM.

Onpedenssmb OKUCAUTENb U BOCCTAHOBUTE/b, MPOLLECCHI OKUCIEHUSA U
BOCCTAHOB/IEHMA.

Habawodams v onucbisams peakLunm mexay BellecTBamm ¢ NOMOLLbIO
pyccKoro (poaHoro) A3bika U A3blKa XMMUN.

Ob6bACHAMb, UTO TAKOE KCKOPOCTb XMMMUYECKOWN PeaKLMm».

Apa2ymeHmuposame Bblbop eguHUL, 3smepeHua Vp.

YcmaHasnueame NPUYUMHHO-CNEACTBEHHbIE CBA3WM BAMAHWUA Pa3Nuny-
HbIX GAKTOPOB Ha CKOPOCTb XMMMUYECKUX PEAKLLUN.

Habawdame v onucsieams peakunm Mexay BeLecTBaMm C NOMOLLLbHO
pYyccKoro (poZHOro) A3bika M A3bIKa XMMUMU.

[Mposodumb ONbITbI, NOATBEPKAAOLLME 3aBUCUMOCTb CKOPOCTMU XU-

MUYECKOMN peaKLmm OT PasInyHbIX paKTopOB.

BxodHaa KoHmMponoHasa paboma

Xumumuyeckue peakumm B pacTtBopax

3neKmponumuquKaﬂ aUCCOHUGHUﬂ.

OCHOBHbIE M0A0XEHUS MEopPUU 3/1€EK-
mpoaumuyeckol duccoyuayuu (T34).

Xapakmepu3o8amb NOHATUA «3NEKTPOJIUTMUECKAA Auccoumaumay,
«3NEKTPOJIUTBIY, KHEINEKTPOJIUTbIY.

YcmaHasnusams NPUYUHHO-CNEACTBEHHbIE CBA3M MEXAY NpUpoaoin
3NEKTPOINTA U CTEMEHBIO Ero ANCCOLMALNMN.

YcmaHasenusams NPUYNHHO-C/IEACTBEHHbIE CBA3M MEXKAY TUMOM XU-
MWYECKOW CBA3M B IN1EKTPO/INTE U MEXAHM3MOM €ro AMCCoLMaLnn.

Xapakmepu3osams TMOHATUA «CTeNeHb AMccouMauumy, «CUJbHble
3NEKTPONUTbI», «CNabble 3NEeKTPONUTLI», KKATUOHbI», KaHUOHbIY, «KU-
CNOTbI», «OCHOBaHMAY, «conny». Cocmassaame ypaBHEHUA INEKTPOJIU-
TMYECKOM AMccoumalmMmn KUCIOT, OCHOBAHUI U CONen.




XumuyvecKue ceolicmea KUCs10m KaK
3/71eKmposiumos

Unarocmpuposams NpUMepamn OCHOBHbIE NOJIOMKEHMA TEOPUN IN1EK-
TPONAUTMYECKOM AMCCoLMaLnN.

Pa3zau4ame KOMMNOHEHTbI A0Ka3aTeNbCTB (TE3UCOB, apryMeHTOB U
dopmbl AOKa3aTeNbCTBA).

XumudecKue ceolicmea ocHO8AHUU KaK
371eKmposiumos

Xapakmepu3zosames obLIME XMMUYECKME CBOMCTBA KMCNOT C MO3ULUIA
TEOPUN INEKTPOSIUTUYECKON AMccoumalmi.

Cocmasnams MONEKYNAPHble, MONHble W COKPALEHHbIE WOHHbIE
YPaBHEHUS peaKLuii C y4acTUeM KUCOT.

Ap2ymeHmuposame BO3MOKHOCTb NPOTEKAHUA PeaKkunit C yyacTuem
KMCNOT Ha OCHOBe npaBuna bepTtonne n psaa akTMBHOCTM MeTas/0B.

lMposodume onbiTbl, NOATBEPKAAOWME XMMUYECKME CBOMCTBA KMUCAOT,
c cobnogeHmem npaBun TEXHUKKM 6e30NacHOCTHU.

Habarwdame v onucbleame peakLmm € y4acTUEM KUCNOT C MOMOLLLbHO
pyccKoro (pogHoro) A3blka U A3blKa XMMUW.

XumuuecKue ceolicmea coneli Kak 3fnek-
mposiumos

Cocmaenames MONEKYNAPHblE, MONHbIE W COKPALLEHHbIE WOHHblE
YPaBHEHUA peakumnin ¢ y4acTMem OCHOBAHWN.

Ap2ymMeHmupo8ams BO3MOMKHOCTb NMPOTEKAHUA pPeakuuit ¢ y4actuem
OCHOBaHWI Ha ocHoBe Npasuna beptonne.

lMposodumeb oNbITbl, NOATBEP}KAAIOWME XMMUYECKME CBOWMCTBA OCHO-
BaHMI, C cobatogeHneM NpPaBua TEXHUKM Be30nacHOCTY.

Habarwdame v onucsieams peaKkumm ¢ y4acTMeM KMCAOT C MOMOLLbIO
PYCCKOro (poAHOro) A3blKa U A3bIKA XMMUM

Xapakmepu3osams 06LME XMMUYECKME CBOMCTBA CONEW C MO3ULUIA
TEOPUN INEKTPONUTUYECKOW ANUCCOLMALMMN.

Cocmasnames MONEKYNAPHbIE, MONHbIE W COKPAWEHHbIE MOHHblE
YPaBHEHUs peaKkLmii C y4acTUEM CONEN.

Ap2ymeHmuposame BO3MOXKHOCTb MPOTEKAHUA peaKkuMii C y4acTUeM
coneli Ha ocHoBe npasuna beptonne.

Mposodums onbITbl, NOATBEPKAAOLLIME XMMUYECKME CBOCTBA CONEN,




lMoHsamue o eudponuse coneli

Mpakmuueckas paboma Nel. PeweHue
3KCnepumeHmMasbHLIX 300404 1Mo meme
«IneKmpoaumuyecKas ouccoyuayusa»

KoHmponbHasa paboma Nelno meme
«XumuyecKue peakyuu e pacmeopax
3/1eKmpoaumoe»

c cobnogeHMem nNpaBuN TEXHUKM 6e30NacHOCTMU.
Habawodams v onuceiBams peakLumnm ¢ y4acTMemM Colen C MOMOLLLbIO
pyccKoro (poaHoro) A3bika U A3blKa XMMUW.

YcmaHaenueames 3aBUCUMOCTb MEXAY COCTaBOM COJIM U XapaKTepom
eé rmaponunsa.

AHanu3uposams cpefy pacTeopa CoM C MOMOLLbI MHAMKATOPOB.

lMpozHO3uposamMe TN rMAPOAM3A CONM HA OCHOBE aHaNM3a eé dop-
My/bl.

Ymemo obpawaTtbca ¢ nabopatopHbiM 060pya0BaHNEM
W HarpeBaTeNbHbIMW NPMOBOPAMM B COOTBETCTBMM C MPABUAAMM TEXHU-
Kn 6e3onacHoCTy.

Habaodames cBONCTBA 3/1EKTPONTOB.

Habawodame v onuceisame peakLmu € y4aCTUEM 31EKTPOJIUTOB C NO-
MOLLbIO €CTECTBEHHOTO (PYCCKOrO MW POAHOTO) A3blKa U A3bIKA XMMUMU.
®opmynuposamb BbIBOAbI NO pe3y/ibTaTam NPOBEAEHHOTO SKCNepu-
MeHTa. Habardame 1 onucbieams PeakumMm C y4acTUEM 3/1EKTPOINTOB

C MOMOLLLbIO eCTECTBEHHOTO (PYCCKOrO UM POAHOTIO) A3blKa U A3bIKA
XUMUMN,

®opmynuposamsb BbIBOAbI NO pe3ybTaTam NPOBEAEHHOMO 3KCNepu-
MEeHTa.

HemeTtannbl u Ux coeaUHEHUA

Obw,aa xapakmepucmuKa Hememarss08

0Ob6BACHAMSb, YTO TaKoe HeMeTa N bl.
Xapakmepu3o8ams XMMUYECKUE INEMEHTbI — HEMETaN/ibl U CTpoe-
Hue, PU3NYECKMEe U XMMUYECKME CBOMCTBA MPOCTbIX BELWEeCTB — Heme-




Obw,aa xapakmepucmuKa 31eMeHmMos
V| |-A epynnel — 2anozeHos.

Tannos.

ObvacHAMb 3aBMCMMOCTb OKUCAUTENbHO-BOCCTAHOBUTENbHbIX
CBOWCTB (MM NpedcKa3bieams CBOMWCTBA) 3N1EMEHTOB-HEMETANJIOB OT UX
NMONOXKEHUA B MNEPUOAMYECKON CUCTEME XUMMUYECKUX 3S/IEMEHTOB
A. . MeHngeneesa.

YcmaHasnueambs NPUYUHHO-CNEACTBEHHbIE CBA3UM MEXAY CTPOEHMEM
aToMa, XMMMUYECKOMN CBA3bID, TUMOM KPUCTANIIMYECKON PELIETKM Heme-
Tanna v ero coeanuHeHUn n pUsnYecKMMmn CBOMCTBAMM AaHHOTO Heme-
Tasna v ero coeanHeHun.

/Jloka3bieamb OTHOCUTENIbHOCTb MOHATUN «METaNN» U KHEMETAN».

CoeOuHeHuUs 2a102eH08.

XapaKmepusoeamb CTpoeHue, ¢M3W-IeCKMe N XMMHN4Yeckune CBOViCTBa,
nonydyeHmne n npuMmeHeHume raioreHoB B nyjiaHe o6u.|,ero, ocobeHHoro un
€4NHNYHOrO.

YemaHasnusame NMPUYNHHO-CNEeOCTBEHHbIE CBA3U MeXAY CTPOEHNEM
aTOMa, XMMUYECKOM CBA3blO, TMMOM KpMCTaJ'II'IW-IECKOﬁ peLLIéTKM Yy rano-
reHoB un d)VI3VI‘-IeCKMMM N XMMUYECKMMU CBOMCTBAMM 3TUX BeLllecTB.

Xapakmepu3o8ams C UCMONb30BaHMEM PYCCKOro (POAHOro) A3blKa M
A3blKa XMMMUM COCTaB, GPU3NYECKME N XMMMUYECKME CBOMCTBA, NONYyYEeHUe
N NPUMEHEeHNe CoOeMHEHWI raIoreHoB.

Ha3bieamb coeguHeHUs ranoreHos no dbopmyne u cocmasaams ¢op-
MY/bl MO UX HAa3BaHWUIO.

YcmaHasenueame NPUUYNHHO-CIEACTBEHHbIE CBA3M MEXAYy XMmuye-
CKOW CBA3bIO M TUMOM KPUCTA/I/IMYECKON pPeLleTKN B COeAUHEHMUAX rano-
reHoB U GU3MYECKMMMN N XUMUYECKMMU CBOMCTBAMM 3TUX BELLECTB.

Mposodums, HabALOAMb U ONUCLIBAMb XMMUYECKUN SKCNEPUMEHT MO
pacrno3HaBaHUIO rafioreHNA-UoHOB C COBNDAEHUEM MNPABUN TEXHUKMU
6e3onacHocTH.

BbinoaHAMb pPacy€Tbl N0 XMMUYECKMM GOpMyNam M ypaBHEHUAM pe-
aKUMIA, NPOTEKAIOLLMX C y4acCTUEM COeIMHEHUIA Ta/IoreHoB.




Mpakmuueckas paboma Ne2. U3yyeHue
ceolicme conaHoli Kucaomel.

Obuw,aa xapakmepucmuKa 31emeHmos
V[-A epynnel — xansKozeHos. Cepa.

Ymems obpawatbca ¢ nabopatopHbim obopyaoBaHMEM M HaArpeBsa-
Te/IbHbIMW NPUBOPamMM B COOTBETCTBUM C MPaBUIAMU TEXHWUKK 6e3o-
MacHoOCTH.

Habnwodames cBONCTBA 3N1EKTPOIMTOB U NPOUCXOAALLMX C HUMU ABAe-
HUN.

Habnwodames v onucsisame peakumm ¢ y4acTUEM 3/1EKTPOIUTOB C Mo-
MOLLbIO PYCCKOro (POAHOr0) A3blKa U A3bIKa XUMUMU.

®opmynuposamsb BbIBOALI NO pe3y/bTaTam NpPOBEAEHHOr0 IKCNepu-
MEHTa.

Ceposodopo0 u cynbgudsl.

Jasame obLLy0 XapaKTEPUCTUKY aTOMaM, MPOCTbIM BELLECTBAM U CO-
€ANHEHUAM Xa/IbKOreHOB B 3aBMCMMOCTU OT UX MOJIOXKEHUA B Nepnogu-
YecKom cucteme.

Xapakmepu3o8amoe CTPOEHME, aNNOTPONUIO, GU3UYECKME U XUMUYeE-
CKMe CBOWCTBA, NOJIyYEHNE U NPUMEHEHUNE CEPDI.

YcmaHasnusame NPUYMHHO-CNEACTBEHHbIE CBA3N MEXKAY CTPOEHUEM
aTOMa, XMMUYECKOWM CBA3bHO, TUMOM KPUCTAN/IMYECKOW PELLETKN Cepbl U
€€ PU3NYECKMMMN U XUMUYECKMMU CBOMCTBAMM.

BbInosnHAMb PacyéTbl NO XMMUYECKUM GOPMYNaM U YPaBHEHUAM pe-
aKUMIN, NPOTEKAIOLLMX C y4aCTUEM CEpPbI.

Mposodumes, HAbLOAMb N OMNUCLIBAMb XMMUYECKUIA IKCNEPUMEHT NO
FOPEHMUIO CEPbI Ha BO34YXE U B KUCNOPOAE C COBAOAEHNEM NPaBUA
TEXHUKN Be3onacHoCTy.

Xapakmepu3o08amb C UCMONb30BAHUEM PYCCKOTO (POAHOro) f3blKa M
A3bIKa XMMUM COCTaB, GU3NYECKME N XMMMUYECKME CBOMCTBA, NONYyYEHUE
N NPUMEHEHNE COeANHEHWI CEPbI B CTEMEHU OKUCIEHMA —2.

Ha3bieame coeguHeHUs cepbl B CTEMEHU OKUC/IEeHUA —2 no ¢opmyne
n cocmaensaime GopMy/bl MO UX HA3BAHWUIO.

Cocmaenames MONEKYNAPHbBIE U MOHHbIE YPAaBHEHMA PeaKUnUi, XapakK-
Tepusylowme XMMUYECKMe CBOWCTBA COEAMHEHMUI Cepbl B CTEMEHMU




KucnopodHsie coeOuHeHuA cepobl

OoKucneHus —2.

Onucslieams nNPOLLECCbl OKUCNEHUA-BOCCTAHOBEHUA, onpedensmeb
OKUCAUTE/Ib U BOCCTAHOBUTE/Ib U COCMAB/SAMb 3NEKTPOHHbIN HGanaHc B
peakumax c y4acTUeM cepbl B CTENEHN OKUCAEHUA —2.

YcmaHasnueames NPUUMHHO-CEACTBEHHbIE CBA3M MEXAY XMmMmuye-
CKOW CBA3bIO U TUMOM KPUCTANIMYECKOM PELLETKN B COeANHEHMUAX CePbl
N GU3NYECKUMU U XUMUYECKMMUM CBOMCTBAMM STUX COEAUHEHUN.

Mpakmuyeckaa paboma Ne 3. U3yyeHue
ceolicme cepHoii Kucaomel.

3anucsieame GopmMynbl OKCUAOB CEPbl, HA3bIBAMb WX, OMUCLIBAMb
CBOWCTBA HAa OCHOBE 3HAHWUI O KUCNOTHbIX OKCUAAX.

Xapakmepu3o8ams C UCNONb30BaHUEM PYCCKOro (poaHOro) s3bika m
A3blKa XMMUW COCTaB, PU3NYECKNE U XMMUYECKME CBONCTBA CEPHOMN KK-
CNOTbI KaK 3/1eKTPONMUTa.

Cocmasnaimos MONEKYNAPHbIE U MOHHbIE YpaBHEHMA peaKuuii, Xxapak-
TEPU3YOLWMX XMMUYECKNE CBONCTBA CEPHOMN KMUCNOTbI.

Pacno3zHasame cynbdaT-UOHbI.

Xapakmepu3o8ams C UCNONb30BaHUEM PYCCKOro (poAHOro) s3bika m
A3blKa XMMMUM CBOMCTBA KOHLEHTPUPOBAHHOWM CEPHOM KUCNOTbl KakK
oKucauTens.

Cocmaenams ypaBHEHUA OKUCNTENIbHO-BOCCTAHOBUTE/IbHbLIX pPeakK-
LM MeTOA0M 3N1eKTPOHHOTO H6anaHca.

BbinosHAMb pacyéTtbl N0 XMMUYECKUM GOpMynam M ypaBHEHUAM pe-
aKUMI, NPOTEKAIOLLMX C y4aCTUEM CEPHOM KMCNOTbI.

Habarwdame v onuceleame XMMUYECKUIA SKCMEPUMEHT.

Ymemsb obpaliatbca ¢ nabopaTopHbiMm 0bopyaoBaHMEM W HarpeBsa-
TeNbHbIMW NMPUbopamM B COOTBETCTBUM C MpaBuUIamMnU TEXHUKKN be3o-
nacHocTy.

Habawodames cBONCTBA 3N1EKTPOIMTOB U NPOUCXOAALLMUX C HAMU AB/e-
HUA.

Habawodames v onucbieame peakumn ¢ y4acTUeM 3/1eKTPOJIUTOB C MNo-




Obwasa xapakmepucmuKa 3nemeHmos VA
epynnel. Asom.

MOLLIbIO CTECTBEHHOTO (PYCCKOro UM POAHOIO) A3blKa U A3bIKa XMMUMU.
®opmynuposamsb BbIBOAbI NO pe3yabTaTaM NPOBEeAEHHOMO 3Kcnepu-
MEHTa.

Ammuak. Conu ammoHUA.

Jasame obwyo XapaKTepPUCTUKY aTOMaM, NPOCTbIM BELLECTBAM U CO-
eguHeHNaM anemeHToB VA-rpynnbl B 3aBUCMMOCTM OT UX NONOXKEHUA B
nepuoanYecKkomn cucteme.

Xapakmepu3osams C UCNOb30BaHMEM PYCCKOro (POAHOro) A3bika U
A3blKa XMMUU CTpoeHne, PU3NYECKME U XUMUYECKMe CBOMCTBA, NoJyye-
HWe N NPUMeEHeHMe a3oTa.

Ha3bieamb coeguHeHus a3oTa no dopmyne n cocmassasme Gopmybl
Nno UX Ha3BaHUIo.

YcmaHasnusame NpUYMHHO-CNeACTBEHHbIE CBA3M MEXAY CTPOEHMEM
aTomMa M MOEKY/bl, BUAOM XMMUYECKOW CBA3U, TUMOM KpUCTaainye-
CKOW peLLéTKM a30Ta U ero GpU3NYECKUMU U XUMUYECKMMWN CBOMCTBAMMU.

BbirosHAMb PacyéTbl NO XMMUYECKUM GOpMYSIaM U ypaBHEHUAM pe-
aKLUMM, NPOTEKAOWMX C y4yacTUemM a3oTa.

Xapakmepu3o8amb € UCNONb30BAHUEM PYCCKOTO (POAHOrO) A3blKa U
A3blKa XMMMUW COCTaB, CTPOEHNE MOIEKYNbI, PUINYECKME U XUMUYECKME
CBOMCTBA, NOJly4EHME U NPUMEHEHME aMMMaKa.

Hazbieame conn ammoHuA no dopmynam n cocmassnams Gopmyibl No
MX Ha3BaHMAM.

3anucbieams MONEKYNAPHbBIE U MOHHbIE YPABHEHUA pPeaKLUi, Xapak-
TEPU3YIOLWMX XMMUYECKME CBOMCTBA aMMMAKA U COIEN aMMOHMUS.

CocmaenAames ypaBHEHUSA OKUC/NTEIbHO-BOCCTAHOBUTE/IbHbIX pPeaK-
UMM C y4yacTMEM aMMMAKa C MOMOLLLbIO METOAA 3/IEKTPOHHOrO 6anaHca.

YcmaHasnusame NPUYNHHO-CNEACTBEHHbIE CBA3U MEXAY BUAOM XU-
MWYECKOWN CBA3M, TUMOM KPUCTAZLIMYECKOWN PELUETKM B aMMMUAKe U CO-
NAX aMMOHMA N OU3UYECKUMU U XMMUYECKMMMU CBOMCTBAMM ITUX Be-
LLecTB.




lposodumes, HabOOAMb N ONUCHIBAMb XMMUYECKUA SKCMEPUMEHT MO
pacrno3HaBaHMIO WMOHOB aMMOHMA C cobnogeHMe MNpaBua TEXHUKU
6e3onacHocTH.

BbirosHAMb PacyéTbl NO XMMUYECKUM GopMyilaM U ypaBHEHUAM pe-
aKLUMM, NPOTEKAOWMX C y4yacTUemM aMmmmaka.

Mpakmuueckas paboma Ne4. MonyyeHue
aMMUuaKa u usyvyeHue e2o ceoliicme.

Monyyams, cobupame v pacnozHasams ammuak. Obpawamscs ¢ na-
bopaTopHbiM 060pYyAOBaHMEM W HarpeBaTebHbIMW Npubopamn B Co-
OTBETCTBMMW C NPaBUNaMM TEXHUKM Be3onacHOCTH.

Habawdames v onucbieams XUMUYECKUIA IKCMEPUMEHT C NMOMOLLbIO
PYCCKOro (poAHOro) A3bika 1 A3blKa XMMUM.

®opmynuposams BbIBOAbI MO pe3y/ibTaTaM MPOBEAEHHOrO 3Kcnepu-
MEHTa.

CompydHu4ame B npouecce y4ebHOro B3anmoaeincTems npu pabore B
rpynnax.

KucnopodHsle coeduHeHuUs azoma.
OKcuObl azoma. A30mHaA Kucaoma u ee
conu.

Xapakmepu3o08ame C UCNONb30BAHMEM PYCCKOro (POAHOro) A3blka M
A3blKa XMMMUM COCTaB, GU3NYECKME N XMMUYECKME CBOMCTBA, NOyYeHue
M NPUMEHEeHMe OKCMAO0B a3oTa.

Cocmaeniaimeb MONEKYNAPHbIE U MOHHbIE YPABHEHUS PeaKUUii, XapakK-
TEPM3YIOLMX XMMUYECKME CBOMCTBA OKCMAOB a30Ta.

YcmaHaenusames NPUUYNHHO-CNEACTBEHHbIE CBA3U MEXAY BUAOM XU-
MUYECKOI CBA3M, TUMOM KPUCTANIMYECKOM PELIETKN B OKCMAAX a30Ta U
NX GU3NYECKUMW U XMMUYECKMMU CBOMCTBAMM.

Xapakmepu3o08ame ¢ UCNONb30BAHMEM PYCCKOroO (POAHOro) fA3blka U
A3blKa XMMUU COCTaB, PpU3MYECKME U XMMUYECKME CBOMCTBA a30THOM
KMCNOTbI KaK 3N1E€KTPONIUTA U €€ NPUMEHEHMeE.

3anuceisamb MONEKYNSIPHBIE U MOHHbIE YPAaBHEHUA peaKLMii, Xapak-
TEepU3yoLLMe XMMUYECKME CBOMCTBA a30THOM KUCNOTbI KaK 3/1eKTPOAU-
Ta.

Mposodums, HabAKOAMbL U ONUCLIBAMb XMMUYECKUI IKCMEPUMEHT,




docehop u e2o coeduHeHusA

XapaKTepuM3yoLWmMn CBOMCTBA a30THOM KMUC/IOTbI KaK 3NeKTPOANTa, C Co-
6t0aeHneM NpaBu TEXHUKM 6e30NacHOCTU.

Xapakmepu308ams a30THYHO KUCIOTY KaK OKUCAUTEND.

Cocmasnams ypaBHEHUA OKUCANTENbHO-BOCCTAHOBUTE/bHbBIX pPeak-
UMA, XapaKTepu3yLWmMX XMMUYECKME CBOMCTBA a30THOM KWUCIOTbl Kak
OKUC/IUTENA, C NOMOLLbIO MeTOAa 3NEKTPOHHOro H6anaHca.

lposodumes, Hab/HOOAMb N ONUCLIBAMb XMMUYECKUIA SKCNEPUMEHT,
XapaKTepu13yoLWMin CBOMCTBA a30THOM KUC/IOTbl KaK OKMCAUTENS, C CO-
6atoaeHnem NpaBua TEXHMKN 6e30MacHOCTY.

Obw,aa xapakmepucmuKa 31eMeHmMos8
[ VA- epynnsl. Yenepoo.

Xapakmepu308amb € UCNONb30BAHUEM PYCCKOTO (POAHOrO) A3blKa M
A3bIKA XMMUU CTPOEHUE, annoTponuio, GU3MYECcKMe U XMMUYECKUe
CBOWCTBA, NONYYEHME U NpuMeHeHUe dpocdopa.

CamocCToATENBHO 0MnuCcbiIBAMb CBOWMCTBA OKcnaa ¢docdopa(V) Kak Ku-
CNOTHOrO OKCMAa M cBoiicTBa GpocHOPHOM KUCNOTbI.

Unaocmpuposams cBolicTBa okenpga ¢ocdopa(V) n dochopHom Ku-
CNOTbl YPAaBHEHUAMM COOTBETCTBYIOLLUX PEAKLUNA.

lposodumes, HabaLOAMb U ONMUCLIBAMb XUMNYECKUIN IKCMEPUMEHT C
cobntoaeHnem npaBua TEXHUKM Be3onacHoCTK.

PacnosHasame ¢ochaT-MOHbI.

dasams 06LLyI0 XapaKTEPUCTMKY aTOMaM, NPOCTbIM BELLLECTBAM U CO-
eaUHEeHUsM 3n1emeHToB IVA-rpynnbl B 3aBUCMMOCTM OT MUX NMOJIOKEHMUA B
nepuoanYecKom cucteme.

Xapakmepu308ame ¢ UCNONb30BAHMEM PYCCKOrO (POAHOro) fA3blka U
A3blKa XMMUU CTPOEHUE, ANNoTPONnuo, GU3NYECKUME U XMMUYECKUe
CBOWCTBA, NOJy4YeHUe U NpuMeHeHne amopdHoro yrnepoaa.

CpasHUBaM®b CTPOEHME 1 CBOICTBA a/IMasa M rpaduTa.

Onucel8amMe OKUCNUTENBHO-BOCCTAHOBUTE IbHbIE CBOMCTBA Yrieposa.

Mposodumes, HA6AAAMb U OMNUCLIBAMb XUMUYECKUIA IKCMEPUMEHT C
cobntopeHnem nNpaBua TEXHUKM 6e30MacHOCTY.




KucnopodHseie coeduHeHus yenepoda.

Mpakmuueckas paboma Ne5. MonyyeHue
yaneKuca020 2as3a u usyyeHue e2o
ceolicme.

Xapakmepu3o8amb C UCNONb30BaHMEM PYCCKOro (POAHOro) A3blKa M
A3blKa XMMMMK COCTaB, GPM3MYECKME U XMMMYECKME CBOMCTBA, NOyYeEHME
N NPUMEHEHWE OKCMA0B yriepoaa.

YcmaHaenusame NPUYNHHO-CNEACTBEHHbIE CBA3U MEXAY BUOOM XW-
MWYECKOW CBA3M M TUMOM KPUCTA/IZIMYECKOWN PELIETKM B OKCUAAX yrae-
poAa n Ux GU3NYECKMMM U XUMUYECKMMM CBOMCTBAMMU, A TaKKe npume-
HEHUEM.

Cobarwdame npasuia TEXHUKM 6e30NMacHOCTU MPU UCMNOb30BAHUMU
NeyHoro oToneHus.

OKa3b/186amMb NEPBYIO MOMOLLb MPY OTPABAEHUW YTaPHbIM Fa30M.

Xapakmepu3o8amb C UCMONb30BAaHMEM PYCCKOTO (POAHOrO) A3bIKa U
A3bIKA XMMUU COCTaB, GPU3NYECKME N XMMUYECKME CBOMCTBA, NONYYEHUE
N NPUMEHEHUE YroNIbHOM KUCNOTbl U eé conei (KapboHaToB M rMAapo-
KapboHaTos).

Unarocmpuposame 3aBUCMMOCTb CBOWCTB CONEN YIONIbHOM KUCAOTbI OT
MX COCTaBa.

Mposodumes, HabALOamMb U ONUCLIBAMbL XMMUYECKUA SKCMEPUMEHT C
cobntoaeHnem npaBua TEXHUKM Be30nacHoCTH.

Pacrno3Hasamb KapboHaT-NOH.

BbInosnHAMb PacyéTbl NO XMMUYECKMM GOpMyaIam U YypaBHEHUAM pe-
aKUMI, NPOTEKAIOLLMX C Yy4aCTUEM COEANHEHUN yraepoaa.

Monyyams, cobupams v pacno3Has8ame yraekUcabin ras. Obpawameo-
cA ¢ nabopaTopHbIM 060pPYAOBaHUEM U HarpeBaTe/lbHbIMK Npubopamm
B COOTBETCTBUM C NPaBUAAMM TEXHUKN Be3onacHOCTH.

Habawooams v onucsi8ames XUMUYECKUIA IKCNEPUMEHT C MOMOLLbIO
PYCCKOro (poAHOro) A3bika 1 A3blKa XMMUM.

®opmynuposamse BbiBOAbI MO pe3yabTaTaM NPOBEAEHHOrO 3KCnepu-
MEHTa.

CompydHu4ame B npouecce y4ebHOro B3anMoencTems npu pabore B
rpynnax




Yeneso00opoosl.

Xapakmepu3oeamb OCOHBEHHOCTM COCTaBa M CBOWCTB OpPraHUYeCcKux
coeuHEeHU.

Paznuyame npeaenbHble U HeENpeaenbHble YrAeBo40POAbI.
Hasbieame v 3anucbieams GopMyibl (MONEKYNAPHDBIE U CTPYKTYPHbIE)
Ba*KHEMLWNX NpeacTaBuTeNen yrnesog0poL0B.

Habaodames 3a X040M XMMUYECKOTO 3KCNEePUMEHTA, ONMUCLIBATb €ro U
JenaTb BblBO/bl HA OCHOBE HabloAeHUN.

®uKcuposame pe3ynbTaTbl IKCMEPUMEHTA C MOMOLLLbIO PYCCKOro
(poaHoro) A3bika, a TaK¥Ke C NOMOLLbI XMMUYECKUX GOPMYA U ypaBHe-
HUIA.

Kucnopodcodeprauwue opeaHu4yeckue
COeO0UHeHUS.

Xapakmepu3oeame CNUPTbl KaK KUCIOPOACOLEPIKALLME OpraHuye-
CKMe coeguHeHus.

Knaccuguyuposams cnupTbl NO YUCAY TUAPOKCU/bHbLIX TPYNMN B MUX
MOJEKYNAX.

Haseleame npepctaBUtenei oAHO- U TPEXAaTOMHbIX CMUPTOB U 3anu-
CbIBaTb UX GOPMYbI.

Xapakmepu308ams KapbOHOBbIE KUCNOTbI KaK KMCIOPOACOAEP KALLME
OpraHU4Yeckne coeauHeHMs.

KpemHuli u e2o coeOuHeHus.

Xapakmepu308amb C UCNOb30BAaHUEM PYCCKOTO (POAHOro) A3blKa M
A3blKa XMMUW CTPOEHUE aTOMOB M KPUCTaNNoB, GU3NYecKMe n xummnye-
CKMe CBOMCTBA, NO/yYEeHNE U MPUMEHEHME KPEMHUA.

YcmaHasnusames NPUYNHHO-CNEACTBEHHbIE CBA3U MENKAY CTPOEHMEM
aTomMa, BUAOM XMMWYECKOW CBA3U, TUMOM KPUCTA/NIZIMYECKON PEeLLETKM
KPEeMHUA U ero GU3NYECKMMU U XUMUYECKMMU CBONCTBAMMU.

BbInonHAMb pacyéTbl MO XMMUYECKMM GOPMYyNaM U ypPaBHEHUAM pe-
aKUMI, NPOTEKAKOLLMX C YH4AaCTUEM KPEMHUSA U €r0 COeANHEHUA.

Xapakmepu3o08amb C UCNONb30BAaHMEM PYCCKOTO (POAHOro) fA3blKa M
A3blKa XMMMUM COCTaB, GU3NYECKME N XMMUYECKME CBOMCTBA, NONYyYEeHUe
N NPUMEHEeHNE COeaUHEHUI KPeMHUSA.




CunukamHas rnpomeiuneHHOCMeo

ﬂonyquue Hememanos

Mony4eHue saxcHeliWux XUMU4eCKUX co-
eOuHeHul Hememarinos

KoHmponbHaa paboma N22 no meme
«Hememannesl u ux coeduHeHUA»

CpasHUBaMb [UOKCUAbI YTNEPOAA U KPEMHUS.
Onucbieame BaXKHeNLWME TUNbI NPUPOLHbIX COEANHEHNN KPEMHUSA KaK
OCHOBHOTO 3/1eMeHTa nTocdepbl.

Xapakmepu3o8amb CUAMKATHYIO MNPOMbILWLIEHHOCTb U €€ OCHOBHYIO
npoAyKumio.

YcmaHasnusame aHaNorMm Mmexay pasMyHbIMU OTPACAAMU CUU-
KaTHOM NPOMbILLNEHHOCTH.

Onucel8amb HaxoXAeHWe HEMETANN0B B MPUpPoAe.

Xapakmepu3zosame  GpaKLMOHHYIO NEPEroHKY XUAKOTO BO34yXa KakK
COBOKYMHOCTb GU3NYECKMX NPOLLECCOB.

Ap2ymMeHmupo8ame OTHECEHME NPOLLECCOB NOYYEHMA aKTUBHbIX He-
METaNNO0B K OKUC/INTENIbHO-BOCCTAHOBUTE/IbHBIM NPOLLECCAM.

Xapakmepu3oeame XMMMU3M, CbIpbE, annapaTypy W Hay4YHble NPUHLM-
Nbl MPOM3BOACTBA CEPHOMN KMCNOTbI.

CpasHueams NPOM3BOACTBO CEPHOM KUCNOTbl M MPOM3BOACTBO aM-
MMUaKa.

MeTtannbi

Obw,aa xapakmepucmuKa Mmemasisnos

O6bACHAMb, YTO TaKOE MEeTabl.

Xapakmepu308amb XMMUYECKUE INEMEHTbI-META//Ibl MO UX NOMOXKe-
HUIO B Nnepuoanyeckon cucteme . . MeHgeneesa.

lpoeHo3uposames cBOMCTBA HE3HAKOMbIX META/I/IOB MO MOIOXKEHMUIO B
nepruoamMyYecKkomn cucteme xmmmdeckumx anemeHTtos . N. Menaeneesa.

YemaHasnusame NPUYNHHO-CAEACTBEHHbIE CBA3U MeXAY CTPOEHUEM




aToOMa, BUAOM XMMUYECKOM CBA3U M TUMOM KPUCTANIMYECKOM PELLETKM
Yy MeTan/ 0B — MPOCTbIX BELLECTB U UX COEANHEHUN.

XumuyecKue ceolicmea memasnsnos.

Ob6bACHAMSB, YTO TaKOe pPAA, aKTUBHOCTM META//IOB.

MpumeHamMb ero ANs XapakTepUCTUKU XMMUYECKMX CBOMCTB NPOCTbIX
BELLEeCTB-METa/I0B.

0606wWams cMCTEMY XMMUYECKUX CBOMCTB METa/IJIOB KaK «BOCCTaHO-
BUTEJIbHblE CBOMCTBAY.

Cocmasnames MONEKYNSAPHbIE YPaBHEHUSA PeaKkUWi, XapaKTepusyto-
LLMX XMMUYECKMe CBOMCTBA META//IOB B CBETE yYeHUss 06 OKMCAUTENb-
HO-BOCCTAaHOBUTENbHbIX NPOLECccax, a PeakLumMn C y4acTUeM 3/1eKTPOU-
TOB, NPeACTaBAATb TaKXKe U B MOHHOM BUZE.

Habarwdame v onucbleame peakunmn Mmexay BewecTBamm ¢ NOMOLLbIO
pyccKoro (pogHoro) A3bika U A3blKa XMMUW.

CamocToATenbHO Mposodume ONbITbl, NOATBEPKAAOLME XMMUYECKME
CBOWCTBA METANN0B, C cobNtoAeHMEM NPaBUN TEXHUKM 6e30NacHOCTH.

Obw,aa xapakmepucmuKa 31eMeHmMos
|A — epynneol.

Ob6bACHAMb 3TUMONOTMIO HA3BAHMA FPYNMbl LENOYHbIE METANbI».
Jasamb 06LLYI0 XapaKTEPUCTUKY LWENOYHbIM MeTananamM No UX NoJo-
EHWIO B MepPUOAMNYECKON CUCTEME XUMMYECKMX dnemeHToB [. N. MeH-
Aeneesa.

Xapakmepu3zosame CTpoeHue, pU3MYECKME U XMMUYECKME CBOWCTBA
LLLEeI0YHbIX METaNNoB B cBeTe 0611ero, o0co6eHHOro 1 egUHUYHOTO.

Mpedckaszbieames GU3MYECKME W XMMUYECKME CBOWMCTBA OKCUMAOB U
TMOPOKCUAOB LENOYHbIX META/IIOB HAa OCHOBE MX COCTaBa M CTPOEHMSA U
noATBEPKAATb NPOrHO3bl YPaBHEHUAMMU COOTBETCTBYIOLLMX PEAKLMIA.

Mpo8oOuMb PacyéTbl N0 XMMUYECKMM GOPMYNamM N YPaBHEHMAM pe-
aKUMI, MPOTEKAIOLLMX C YH4AaCTUEM LLENOYHbIX METAN/IOB U UX coeauHe-
HUMA.




Obuw,aa xapakmepucmuKa 31emeHmos
[ |A —2pynnel.

Mecmkocme 800bi u criocobel ee ycmpa-
HeHus

Ob6bACHAMbL 3TUMOJIOTUIO Ha3BaHMA TPyNnbl «LLENOYHO3EME/bHbIE
MeTan/bi».

Jlasamb 06LLYI0 XapaKTepucTuKy meTtannam lIA-rpynnbl (WenoyHose-
Me/IbHbIM MeTannam) Mo UX MONOXKEHUID B NEPUOANYECKON cUCTEME
Xumunyeckunx anementos . U. MeHpeneesa.

Xapakmepu3osamos CTpoeHue, PU3NYECKME U XMMUYECKME CBOMCTBA
LLLe/IOYHO3EeME/IbHbIX METaNNI0B B cBeTe obuero, ocobeHHoro n eau-
HUYHOrO.

lMpedckasbieams ¢GU3NYECKME N XMMUYECKME CBOMCTBA OKCUAOB U
rmapokcmnaos metannos IIA-rpynnbl HA OCHOBE MX COCTaBa U CTPOEHUA U
noomeepx0ameo NPOrHO3bl ypaBHEHUAMM COOTBETCTBYIOLLINX PEaKLUUN.
Mposodume pacyéTbl NO XMMUYECKUM GOPMYNaM M YPaBHEHUAM pe-
aKUMM, NPOTEKAIOLWMX C y4ACTMEM LEe/I04HO3EeMESbHbIX MeTanN0B U UX
coeuHeHN

Mpakmuyeckaa paboma Ne 6. }ecm-
Kocmb 800bI u cnocobbl ee ycmpaHeHus

Ob6bACHAMb NOHATUE «XKECTKOCTb BOAbI».
Paznu4yame BPEMEHHYIO U NMOCTOSHHYHO XECTKOCTb BOAbI.
Mpednazame cnocobbl yCTPaHEHWUSA KECTKOCTU BOAbI.
lMposodumes, HAbALOAMb N OMNUCLIBAMb XMMUYECKUIA IKCNEPUMEHT C
cobntoaeHnem npaBua TEXHUKK 6e30nacHOCTH.

Monyyams, cobupams v pacno3Hasams Yrnekucablii ras. Obpawams-
cA ¢ nabopatopHbiM 060pyA0BaHNEM U HarpeBaTeibHbIMK NpMbopamm
B COOTBETCTBUM C NPaBUAAaMMN TEXHUKN Be3onacHOCTH.

Habawdame v onucbieams XMMUYECKUIA IKCNEPUMEHT C MOMOLLbIO
PYCCKOro (poAHOro) A3bika 1 A3blKa XMMUM.

®opmynuposams BbIBOAbI MO pPe3y/ibTaTaM MPOBEAEHHONO 3KCNepu-
MEHTa.

CompydHu4ame B npouecce y4ebHoro BzaumoaemncTena npu pabore B
rpynnax




AntomuHuli u e2o coeduHeHUAa

Xapakmepu308ams aNtOMUHUI NO €ro NOJI0XKEHUIO B NEPUOANYECKOM
cucTeme xmmmyeckux anementos . U. MeHgeneesa.

Onuceisames cTpoeHue, pUsnyeckne U XMMMYeckme CBOMCTBA antoMu-
HWA, NOATBEPKAAA NX COOTBETCTBYIOLLMMMN YPABHEHUAMMU PEAKLMN.

O6bACHAMb OBOMUCTBEHHbIMA XapaKTep XMMWUYECKMX CBOMCTB OKCMAaA U
rMAPOKCUAA aNtOMUHMUA.

KoHKkpemu3uposame 3neKTpOAUTUYECKOE NONYyYeHUEe MeTaslIoB ONnu-
CaHMem NPoM3BOACTBA ANOMUHUA.

YcmaHasnueames 3aBUCMMOCTb 0bnacTelt NPUMEHEHUA aNlOMUHUA U
€ro Cn/jiaBoB OT CBOMCTB 3TUX BELLECTB.

lMposodume pacy€Tbl NO XMMUYECKUM GOPMYIaM U YPaBHEHUAM pe-
aKUMM, NPOTEKAIOLWLMX C yHaCTUEeM aNtOMUHUA U ero COegUHEHUN.

Hene3o u e2o coeduHeHusa

Xapakmepu308amb NONOXeHWe Kenesa B NepuoaM4ecKoi cucteme
XMMUYecKux anemenTos [. N. Menaeneesa n 0co6eHHOCTM CTPOEHUSA
aToMma Xesnesa.

Onucsieams GU3MYECKME M XMMUYECKME CBONCTBA Kesesa, NoATsep-
¥/,aA UX COOTBETCTBYIOLLMMM YPaBHEHNAMM PeaKLMii.

O6bACHAMb HanMuMe ABYX FeHeTUYEeCKUX PALOB COeAMHEHUI Xenesa
Fe’" uFe®.

YcmaHasnueams 3aBUCMMOCTb obnacTeli MPUMEHeHMA Xenesa 1 ero
CN/IaBOB OT CBOMCTB 3TUX BELLLECTB.

[posodums pacuéTbl N0 XMMUYECKMM GOPMyNaM U ypaBHEHUAM pe-
aKLMI, NPOTEKaIoLLMX C y4aCTUEM XKesle3a U ero CoeMHeHMN.

Haba100ame v onucbieame peakummn Mexay BelL,ecTBamMm C MOMOLLLbIO
PYCCKOro (POAHOro) A3bIKA U A3bIKA XUMUW.

Mpakmuyeckaa paboma Ne 7. PeweHue
3KCnepumeHmManbHbLIX 300a4Y Mo meme
«Memannoi»

JKcnepuMeHTaNbHO UCC/1e008aMb CBOMCTBA META/INIOB U UX coeauHe-
HWI, peLaTb SKCNepMMEHTaIbHbIe 3343a4M No Teme «MeTannbi».

Pabomame c nabopaTopHbiM 060pyAOBaHMEM W HarpeBaTe/lbHbIMU
npnbopamu B COOTBETCTBUM C NPaBUIAMU TEXHUKM BE30MacCHOCTH.




Habnwodames cBONCTBA METANNOB U UX COEAUHEHWIA.

Onucbisames XMMUYECKUI SKCMEPUMEHT C MOMOLLbIO PYCCKOro (poaHo-
ro) A3blKa 1 A3bIKa XMMUM.

®opmynuposame BbIBOAbI MO pPe3y/bTaTaM MPOBEAEHHOr0 3KCNepu-
MeHTa.

Onpedensme (McxonAa U3 yuebHOM 3a434mn) HEOBXOAMMOCTb UCMO/b-
30BaHMA HAbBNOAEHUA MU SKCNEPUMEHTA.

Koppo3sus memarnnoe u cnocobbl 3auyumsi
om Hee

O6bACHAMb NOHATUE KKOPPO3UAN.

Pa3au4ame XMMUYECKYIO U 3NEKTPOXMMUYECKYHO KOPPO3UHO.

Unnocmpuposame npumMmepammn NOHATUA KKOPPO3UA», KXMMMUYECKas
KOPPO3UA», KINEKTPOXMMUYECKAA KOPPO3UAY.

Xapakmepu3oeame cnocobbl 3aLMTbl META/IIOB OT KOPPO3UM.

Memannei 8 npupode. lToHAMuUe o me-
mannypauu

Knaccuguyuposams Gopmbl NPUPOLHbLIX COEANHEHMI METANNOB.

Xapakmepu3zosame obwue cnocobbl NoNy4YeHUs MeTannos: MUpPo-,
rMAPo- U 3NEKTPOMETANNYPIUIO.

KoHkpemu3uposams cnocobbl NONAy4EHUA METANNI0B NPUMEPaAMU U
YPaBHEHUAMM peaKLmii C COCTaBAEHMEM INEKTPOHHOro banaHca.

Onuceleame [OMEHHbIN NPOLLECC U 3NIEKTPOIMTUYECKOE — NOJyYeHue
MeTaNNos..

Paszau4ame 4€pHble U LBETHblE MeTaNbl, YyTyH U CTanb.

KoHmponeHas paboma Ne 3 no meme
«Memannbi»

Xumuma n okpyKawowiaa cpeaa

XumudecKuli cocmas naaHemeol 3ems.

NHmeepuposame cBepeHua no pusnyeckon reorpadum B 3HaHUA O
XMMMUYECKOM OpraHmn3aLmMmn NNaHeTsbl.

Xapakmepu3osames XMMUYECKUIM COCTaB reosiorMyeckux obonodek
3emnn.

Paznuyame muHepanbl U ropHble NOpoabl.




OxpaHa okpyxcarowielli cpedbl om xumuye-
CKO20 302pA3HEHUS

Xapakmepu3o08amb UCTOYHUKU XMMUYECKOTO 3arpsA3HEHUA OKPYXKato-
en cpeqpbl.

Onucbieame rnobanbHble 3KOMOrMYEcKMe npobsiembl, CBA3aHHbIE C
XMMMUYECKUM 3arpsA3HEHMEM.

Mpednazameb NyTM MUHUMU3ALUM BO3AENCTBUA XMMUYECKOrO 3arpss-
HEHMA Ha OKPY’KaloLLyto cpeay.

Mpusodume NpUMepbl MeXAYHAPOAHOro CoOTpyAHUYecTBa B 061acTu
OXpaHbl OKPY:KaloLLel cpeabl OT XMMUYECKOTo 3arpA3HeHms.

0606LLeHMe 3HaHNIA N0 XMMUU 33 KYpC
OCHOBHOWM WKoAbl. MoAroToBKa K OCHOB-
HOMY rocyaapcTBeHHOMY 9K3aMeHY

Bewecmesa

Xumu4yecKue peakyuu

Mpedcmasname nHdopmaumto no teme «MepmnogmMyYeckunii 3aKoH 1 ne-
puoanyeckasa cuctema . N. MeHpeneeBa B cBeTe TeOpPUU CTPOEHUA
atoma» B Buae Tabauy, cxem, ONOPHOro KOHCNEKTa, B TOM 4ucne ¢
npumeHeHnem cpeacts UKT.

BbinonHAmMes TecToBble 334aHKA MO Teme.

Mpedcmasname nHbopMaLMIO NO TEME «BMAbl XMMUYECKOW CBA3U U
TUMNbI KPUCTANIMYECKUX PELLUETOK. B3aMmoCBA3b CTPOEHMA U CBOICTB
BeLlecTs» B BUAe Tabanu, cxem, ONOPHOro KOHCMEKTa, B TOM YMCe C
npumeHeHuem cpeacts UKT.

Mpedcmasname nHbopmauuio no teme «KnaccudmuKkaums XMMUYECKUX
peakuuit No pasNYyHbIM NPU3HaAKam» B BMAE Tabaul, CXem, ONOPHOro
KOHCMEeKTa, B TOM 4ucne ¢ npumeHeHnem cpeacts UKT.

BbinonHame TectoBble 3a4aHNA N0 TEME.

Xapakmepu3o8amb  OKUCAUTENIbHO-BOCCTAHOBUTENbHbIE  peakuun,
OKUCANTENb N BOCCTAHOBUTEND.

Omauyame OKUCANUTENIbHO-BOCCTAaHOBUTE/IbHbIE PEaKLUMKN OT peaKkumi
obmeHa.




OcHosbl HeopaaHu4yecKol xumuu

3anucsieams ypaBHEHUA OKUCAUTEIbHO-BOCCTAaHOBUTE/IbHbIX PEeaKLMiA
C MOMOLLbIO METOAa 3/1IeKTPOHHOro banaHca.

Xapakmepu3zosams obuine, 0CO6EHHbIE U MHAMBUAYA/IbHBIE CBOMCTBA
KMCNOT, OCHOBAHWUI M CONEN B CBETE TEOPUWN INEKTPOSIUTUYECKON auUC-
coumaumm.

Ap2yMeHmuposames BO3MOXKHOCTb MPOTEKAHUA XMMUYECKUX peaKLmi
B pPacTBOpPaXxX 3/1€KTPO/INTAX UCXOAS U3 YC/IOBUN.

Knaccugpuyuposame HeopraHMYecKkne BeLecTBa No COCTaBy U CBOMCT-
BaM.

Mpusodume Npumepbl NPeACcTaBUTENEN KOHKPETHbIX KNAcCoB M rpynn
HeopraHUYeCKUxX BeLLEeCTB.

Umozoeasa koHmponeHaa paboma

Bcero 66 5
PA3JIEJI 6
KAJTEHJIAPHO - TEMATHUYECKOE INJIAHUPOBAHUE
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NoetopeHue |1. |KnaccudpuKkaumsa 1 | Xapakmepu3zosamb oKcuabl, | Hayuatca: xapakre- | PerynatueHble: ctasat | dopmupytot Teky-|03.0
" HeopraHMl-leCKVIX rVIp,pOI-(CVI,D,bI (OCHOBaHMﬂ, pn3oBaTb OCHOBHbIE yl496HbIe 3a4a4u1 Ha OTBEeTCTBEHHOEe Ky-
KN1aCCbl BeWwecTs 1 OCHOBe COOTHeCeHunA OTHOWeHune K LLI,VIl7|
ob6o6bweHune BELLECTB U UX HO- aMmdoTepHble  TUAPOKCUABbI, y
o UX CBOUCTBAQ, Bbl- TOro, 4YTO yXKe N3BeCTHO | y4yeHwulo.
cBeAeHui MeHKNaTypa. KUCZIOPOACOAEPHKALME KW~ | oa1aTh KNaccdM- | 1 YCBOGHO YUALLMMCH, U
no Kypcy CnOTbI) M COZIN MO NJNIaHY: CO- | Kaumio BeLWeCTB N0 | TOro, YTO eLLé Heuns-
8 Knacca. CTaB, cnocobbl 06pa3oBaHMs | PA3NYHBIM NPU3HA- | BECTHO.




Xumunueckue
peakuum
(54)

Ha3BaHWW, XapaKTepHble
CBOWCTBA M NOyYeHMe.
Knaccuguyuposams oKcu-
Abl, TMApPOKcMAabl (OocHoBa-
HUA, amdoTepHble rnapo-
KCuAabl, KMUCNOpPOACOAEpIKa-
Me KWUCIOTbl) M conu no
Pa3/INYHbIM NPU3HAKaM.
Ymems noatBepxpaTb Xa-
PaKTEPUCTUKY  OTAENbHbIX
npeacrasutenem Knaccos
HeopraHMYecKMx  BeLLecTB
YypaBHEHUAMMU COOTBETCT-
BYIOLLMX PEAKLUA.
Packpblieame reHeTnYe-
CKYIO CBA3b MeXAy Knac-
CamMM HeopraHUYecKmx co-
eIMHEHWUN.

Kam.
lMonyyam 803moxc-
HOCMb HAYy4YUMbCA:
noATBEPKAATb Xa-
PaKTEPUCTUKY OT-
OeNbHbIX NpeacTa-
BUTE/IEI KNaccos
BeLlecTB COOTBETCT-
BYOLL MMM ypaBHe-
HUAMM peaKkLni.

Mo3sHaBaTenbHble: ca-
MOCTOATENbHO BblAe-
NAOT U GOPMYAUPYIOT
NO3HaBaTe/IbHYIO Leslb.
KommyHUKaTuBHbIE:
bopmynunpytot cobet-
BEHHOE MHeHWne 1 no-
3UuMIo, 3aZat0T BOMpPO-
Cbl, CTOAT MOHATHbIE ANA
napTHepa NOHATUA.

Knaccnoumkauma
XMMMWYECKUX peak-
LMA N0 pasINYHbIM
OCHOBAHMAM.

Ob6bACHAMb MOHATUA «XU-
MUYECKAs peaKkuua», «peak-
UMN coeaMHEHUA», «peakK-
LMW  pasnoXeHua», «peak-
UMM  obmeHa», «peakuuu
3aMeLLeHns», «peakumm
HenUTpanmn3aunmy, «3K30-
Tepmuyeckme peakumm,
«3HAOTEPMUYECKME  peak-
uMmn», «obpaTumble peak-
UMn», «HeobpaTMmble peak-
UMn», «OKUCUTENbHO-
BOCCTaHOBUTENbHbIE  peakK-

Hayuyamcs: yctaHas-
NIMBATb NPUHAANEX-
HOCTb XMMWYECKOM
peaKkuuu K onpese-
NEHHOMY TUMNY Mo
OLHOMY U3 KNaccu-
bUKALMOHHbBIX NpU-
3HaKos: 1) no uncay
M COCTaBY UCXOAHbIX
BELLECTB U NPOAyK-
TOB peakuuu (peak-
LMW coeANHEHMUS,
pasfnoxeHus, 3ame-
LeHnsa u obmeHa);
2) no BblaeneHuno
WUAW NOT/IOLLLEHUIO

PerynatuBHble: CTaBAT
y4yebHyto 3agauy, onpe-
AeNnstoT nocneno.a-
TENbHOCTb MPOMEXKY-
TOYHbIX LesIel C y4eTOM
KOHKPETHOro pesybTa-
Ta, COCTABAAOT NAAH U
ANropuTM AEeNCTBUM.
MNo3HaBaTeNbHble:
CaMOCTOATENbHO Bblae-
NAT popmyaupyioTt
Nno3HaBaTesIbHYIO Leb,
ncnonb3ys obwue
npvembl pelleHus 3a-
Aau.
KommyHuMKaTUBHbIE:

MpoasnatoT yc-
TONYMBbLIN y4eb-
HO— No3HaBa-
Te/IbHbIN UHTe-
pec K HOBbIM
cnocobam pe-
LWeHWA 3aau.

Teky-

LN

07.09




Knaccnopumkauma
XMMMYECKNX peak-
LMA NO pas/iNyHbIM
OCHOBAHMAM.

LUUN», «TOMOTeHHble peak-
UMK», «reTeporeHHble peak-
UUKN», «KaTaUTUYEeCKue pe-
aKUMKU», «HEKaTa/IMTUYecKne
peakunmn», «Tennoson 3¢-
bEKT XMMNYECKOM peakummy.

Knaccuguyuposame  xu-
MUWYECKMEe peaKkuun no pas-
JINYHBIM OCHOBAHUSAM.

Onpedename  OKUCAUTENDb
M BOCCTAHOBWUTENb, Mpouec-
Cbl OKMC/NIEHWS U BOCCTaHOB-
NeHus.

Habnawodame v onucelieame
peaKkunmn mexay BellecTBa-
MW C NOMOLLLbIO PYCCKOro
(pogHoro) asbika 1 A3blKa
XUMUWN.

TennoTbl (peakuuu
3K30TEPMUYECKME U
3HAOTEPMUYECKUE);
3) No nsmeHeHuUto
cTeneHel oKUcneHnn
XMMUYECKUX 3/1e-
MEHTOB (peaKLmm
OKUCAUTENBHO-
BOCCTaHOBUTE/b-
Hble);

4) no obpaTmocTn
npotecca (peakumm
obpatumblie 1 Heob-
paTumble);
lMonyyam 803moix-
HOCMb Hay4umscs:
COCTaBNATb MOJIEKY-
NAPHbIE YPaBHEHUA.

KOHTpOAb M oueHKa
OeucTBuiA NapTHepa.

Hayyamca: xapakTe-
pu30BaTb XMMUYe-
CKMe CBOMCTBA am-
doTePHbIX OKCMA0B
W TMOPOKCUAOB; UC-
no/sb30BaThb NPU Xa-
paKTepUCTUKe Be-
LLLeCTB NOHATHE
«amdoTepHOCTbY,
npoBOAUTb OMbIThI,
noaTeepaatowme
XMMUYECKME CBOMCT-
Ba ampoTEPHbIX OK-
CUI0B U TMAPOKCH-
A08;

lMosnyyam e03mMoxc-
HOCMb HAy4YUMbCA:
0CO3HaBaTb 3Have-
HUe TeopPeTUYECKUX
3HaHWI ANA NpaKTU-

PerynatusHble:
MpuHUMaltoT 1 coxpa-
HAOT y4ebHyto 3agauy,
YYMTbIBAIOT BblAENEH-
Hble y4yuTenem opueH-

TUPbI AENCTBUA B HOBOM

y4yebHOM maTepuane B
COTPYAHUYECTBE C YUu-
Tenem.
Mo3HaBaTenbHblE:

CraBAat 1 popmynupytot
npobaemy ypoka, camo-

CTOATE/IbHO CO34al0T

aNropUTM AEeATeNbHOCTH

npu pelieHnmn npobne-
Mbl.
KomMyHUKaTUBHbIE:

MpoAaBNAOT aKTUBHOCTb

BO B3aMMOp,ef;1CTBVIM
Ana peweHnAa no3Hasa-

MpoasnatoT
nobposkena-
Te/IbHOCTb, OT-
3bIBYMBOCTb, KaK
NoHUMaHue
YyBCTB APYIUxX
noaen u cone-
peXuBaHue nm.

Teky-

LN

10.09




yecKoi geaTenbHoO-
CTV YenoBeka

TeNbHbIX U KOMMYHUKa-
TUBHbIX 33434 (3aaatoT

lMoHATMe 0 cKopo- ObbAcHAMb, 4TOo  TaKoe |Hayyamca: ncnonb- | Bonpockl, popmynnpy- | ®opmuposatnue | Teky- | 14.09
cTU XMMM“leCKOH «CKOpOCTb XMMM“leCKOH pe_ 30BaTb Mpu XapakTte- | 0T CBOU 3aTpyaHEHUA, OTBEeTCTBEHHOIO Ky-
PUCTUKe npeBpalle- |Npeanaratot NOMoOLLb B OTHOWEeHUnA K VIVI
. ». N w
peaKLI'MM KaTafIVI3 aKU'MM HUU BelWecCcTB NOHA- COpr,EI,HVI‘-IeCTBe). y4yeHMUlIo.
ApaymeHmupo8ame BbIOOP | g «karanusaropy,
eguHuL nsmepeHuna Vp. «MHMMBUTOPY», «aH-
YcmaHasnueambs  NPUYUH- | TMOKCUAAHTbI», NPO-
HO-CNeACTBEeHHble cBA3N | BOAUTD HECNOXKHbIE
XUmMmumn4yeckume onbitbl
B/INSIHUA Pas3/IMyHbIX (HaKTo-
M HabnoaeHns 3a
POB Ha CKOPOCTb XUMWYE- | amenennamu
CKUX peaKkuumm. CBOJICTB BELLECTB B
Habarwdame v onucbieame | npouecce npespa-
peakLMM Mexay BelyecTsa-|'UeHui, cobnioaate
npasuna Tb n OT.
MM C TMOMOLLbID PYCCKOro
lMonyyam 803moxc-
(poaHoOro) sAsbika u A3bIKa| HayumbCa:
XUMUU. rpamoTHo 06pa-
[Mposodums onbITbl, NOA- | wartbes ¢ BewecTsa-
TBEPXAAlOLLME 3aBUCK- MW B NOBCEAHEBHOI
MOCTb CKOPOCTU XMMUYE- | KU3HMW.
CKOM peaKkumm oT pasany-
HbIX GaKTOPOB.
BxodHas CuctemaTmMsnpoBaTb U Hayyamca: npume- | PerynatueHble: ocylle- | Boipaxatot age- | Bxog |17.09
KOHMPOALHAA 06061WaTh 3HAHUA; CAMO- HATb NOJlyYeHHble CTB/IAIOT NOLIArOBbIA M | KBAaTHOE MOHU- | Holj
’ 3HAaHNA U CCbOpMM- WUTOroBbIN KOHTPO/1b NO MaHune NnpuyunH
paboma. CTOATENbHO BbIMNOJIHATL pa-

60Ty; paboTaTb C Hay4YHO-
nonyaapHon AnTepaTtypomn,
CNPaBOYHbIM MaTEPUAIOM.

pOBaHHble yMeHUA
ONA peweHnn yuyeb-
HbIX 33434

pe3ynbTaTy.
MNo3HaBaTenbHblE:
CTPOAT peyeBoe BbiCKa-
3blBaHMeE B YCTHOM U
nucbMeHHoMN dpopme.
KommyHMKaTUBHbIe:
YUYMUTbIBAIOT pasHble

ycnexa v Heyc-
nexa y4yebHom
[eaTeNbHOCTH.




MHEHMUA 1 CTPEMATCA K
KOOpAMHaLMKN pasnmny-
HbIX NO3MUNIA B COTPYA-
HUYyecTBe

Xumunueckue

peakuum B pac-

TBOpax
(10 u).

dneKkTpoauTuYe- Xapakmepu3osams noHsaA- | Haydatca: 3HaTh PerynatusHble: Onpegensatot Teky- |21.09
CKan AMCCoLMaLIms. ™s «3NEKTPONUTUYECKAS (noHMMaTL) NOHATMA | BbiaBUraloT BEPCUM pe- | BHYTPEHHIOO Ky-
«3N1EKTPOINTY, «He- | lweHns npobnemsl, nosuuuio oby- nii
Anccoumaumay, «31eKTpoan- . w
3/IEKTPOJIUTY, «3/1€K- | OCO3HABATb KOHEYHbIN | YalOLMXCA Ha
TbI», KHESNEKTPONTbIN. TPONUTMYECKaA AUC- | pesybTar. ypPOBHE noJo-
YemaHasnusame NPUYUH- | coupauma», «cunb- | MosHaBaTeNbHble: XUTENbHOrO
HO-CNeACTBEHHble CBSA3M | HbIM aneKTponnT», | BbiBMPaKOT OCHOBaHMA U | OTHOLLEHUA K
MeKay NPUPOZONH 31eKTPO- «cnabblil 3NEKTPO- | KPUTEPUM 4Nis Knaccu- | obpasosaTtesib-
NNT», NOHUMaTb ¢duKaumu. Mpeobpaso- | HOMy npoueccy,
NTa N CTeneHbro ero Ancco-
CYLLHOCTb Mpouecca | BblBaTb MHGOPMALMIO | MOHUMAIOT He-
unaumn. 3/IEKTPOJIMTUYECKOI | M3 OAHOTO BUAA B APY- | 06XOAMMOCTb
Yemanasnusame NPUYUH- | auccoumnaumn. roit n Bbibupatb ana yyeHwus.
HO-CNeACTBEHHble CBA3M cebs yaobHyto popmy
MEK Y TUMOM XMMMUYECKOM duKcaumn npeacTasne-
HUA nHGopmaLmu.
CBA3U B I/IEKTPOJIUTE N Me-
KommyHuKaTuBHbIE:
XaHM3MOM €ro amnccouna- OTCTauBaTb CBOI TOUKY
unn. 3p€eHunA, NpuBOAUTL ap-
rYMeHTbI, NOATBEPKAAA
nx paktamu. Pasnuuatb
B YCTHOM peyn MHeHMe,
[lOKa3aTesibCTea, rmno-
Te3bl, TEOPUM.
OCHOBHble Noao- Xapakmepuzosams  NoOHA- | Hay4aTtca: 3HaTh PerynatusHbie: YcBoeHue npa- | Teky- | 24.09
SKEHUA TEopUM TMA  «CTemeHb  Auccouma- (MOHMMaTb) NOHATMA | YUMTLIBAIOT NPABUNO B | BUA UHAMBUAY- | Ky-
«UOHY», KINEKTPO/U- NA1aHNPOBAHUU U KOH- anbHoro un 6eso- LLI,VIVI

3N1eKTPONUTNYe-
CKOM Anccoumaumm

(T3A).

LUUK», KCUNbHbIE 3NEKTPONN-
Tbl», «C/fabble 3N1EKTPoNu-
TbI», KATUOHbI», AQHUOHbI»,
«KMCNOTbI»,  «OCHOBAHUAY,
«conn». Cocmasname ypas-

Tn4yeckaa gunccoumna-
LnA»; OCHOBHbIE
NONOXeHNA Teopnn
T30,

Tpone crnocoba pele-
HWA, OCYLLECTBAAIOT
NoLIAroBbl KOHTPOb.
MNo3HaBaTenbHbIE:
CamocToATeNIbHO CO3-
[JaloT anropuTtm gen-

nacHoro nose-
peHna B YC, yr-
poKatoLwmx
YKU3HU 1 340p0-
BblO Nt0AEN.




HEHWA  3NEKTPOSUTUYECKOM
ANCCOUMALMM KMCNOT, OCHO-
BaHWIN U conem.

Unnaocmpuposams npume-
PaMM OCHOBHbIE NOJIOXKEHMUA
TEOPUN INEKTPOJIUTUYECKON
anccoumaymm.

Paznu4yame KOMNOHEHTbI
[0Ka3aTe/ibCcTB (Te3ncos, ap-
rYyMeHTOB 1 GOpMbl AOKa3a-
TEeNbCTBA).

TeNIbHOCTU NpW pelle-
HUM Npobaem pasnny-
HOTro XapaKTepa.
KommyHUKaTUBHbIE:
[orosapuBatoTca o co-
BMECTHOW aeATeIbHO-
CTW, NPUXOAAT K 0bLe-
MY peLleHuto, B TOM
yncae U CTOIKHOBEHUIO
MHTEpPECOoB.

XUMunyeckume csom-
CTBa KUCNOT KakK
3/1eKTPOINTOB

XUMunyeckume csom-
CTBa KUCNOT KakK
3N1EeKTPONTOB

Xapakmepuszosams obuwme
XMMUYECKME CBOMCTBA KU-
CNOT C MNOo3uumii  Teopumn
3NEeKTPOSIMTUYECKOM  [MUCCOo-
umaumm.

Cocmasnames  MONeKynsap-
Hble, MO/IHblE U COKPaLLEH-
Hbleé MOHHble ypaBHEHMUA pe-
aKLMM C y4acTUEM KUCNOT.
Ap2ymeHmuposams  BO3-
MOXHOCTb MNPOTEKaHuA pe-
aKUMI € y4acTMeM KMUCNOT Ha
ocHoBe npasuna bepTtonne u
pALa aKTUBHOCTM METAN/IOB.
lposodume onbITbl, NoA-
TBEPXKAAOWME XMMUYECKUE
CBOWCTBa KWUCNOT, C cobto-
AEHVEM  NPaBUA  TEXHWUKM
6e3onacHOCTW.

Hayuyatca: 3HaTb
dopmynbl KUCHOT,
Knaccmobukaumio u
XMMUYECKME CBOMNCT-
Ba KMCNOT;
Ha3bIBaTb KNCNOTbI;
XapaKTepunsosaTb
XUMMUYECKME CBOMCT-
Ba KMC/IOT; COCTaB-
NATb YPaBHEHUA XU-
MWYECKMX peakLmii;
pacnosHaBaTb OMbIT-
HbIM MyTEM PacTBO-
pbl KUCAOT.

Mony4yaT BO3MOXK-
HOCTb Hay4YMTbCA:
BblABUIaTb M 3KCne-
pUMEHTaNbHO Npo-
BEpPATb rMNoTesbl O
XMMWYECKUX CBOMCT-
Bax BeL,ecTsB Ha OC-
HOBE WX COCTaBa,
CTPOEHUA U NPUHaA-

PerynatusHble:
MnaHupytoT cBOM Aen-
CTBWA B CBA3M C NOCTaB-
NIeHHOW 3aa4elt u yc-
IOBUAMM ee peLleHus.
MNo3HaBaTenbHblE:
CtaBat u popmynmpytot
Lenn u npobaembl ypo-
Ka.
KommyHUKaTUBHbIe:
AL,EKBATHO UCMONB3YIOT
peyeBble cpeacTsa Ans
adpdeKTMBHOro peleHns
KOMMYHUKATUBHbIX 3a-
Aau.

MpoasnAloT 3KO-
noruyeckoe
CO3HaHMue.

Teky-
Ky-
LN

28.09

Teky-

217

01.10




Habnawodame v onuceisames
peakumMm C y4yacTuem KUCNOoT
C NOMOLLbIO pyccKoro (poa-
HOrO) A3blKa U A3bIKa XMMUN.

NEXHOCTH
K onpegenéHHomy
Knaccy (rpynne) se-
wecrs

10 | Xumunyeckue cBomn- Cocmasnams  Monekynap- | Hayuatca: sHath PerynatusHble: Passutme ocos- |TeKy- |05.10
CTBA OCHOBAHUI Hble, MOMHbIE U COKPaLLEH- Knaccmd)mau,moum YUMTbIBAIOT NPaBMAIO B | HAHHOTO, YBa- | ky-
XMMMUYECKME CBONCT- | NNAHUPOBAHWUMN M KOH- | 3KUTENBHOTO W nit
KaK 3/1€KTPONTOB Hble MOHHbIE ypaBHEHMA pe- o W
g Ba OCHOBaHWii; Ha- | Tpone cnocoba pelwe- | aobpoxena-
AKuMn € y4acTmem OCHOBA- |3, gath ocHOBaHMA; | HUA. TENbHOro OTHO-
HUM. XapaKTepu3oBaTb NosHaBaTenbHble: WEeHUA K Apyro-
Ap2yMeHmuposame  BO3- | XMMUUYECKME CBOWCT- | CTIONb3YIOT MOUCK He- | My Ye/loBeKy,
MOMKHOCTb MPOTEKaHUA pe- Ba OCHOBaHMUI; co- obxoanmoit Hbopma- | ero MHeHuto,
N CTaBNATb YPAaBHEHUA | UMM ANA BLINOAHEHWUA | CNOCOBHOCTH
akKunnm C y4yactmem OCHOBa- o
N XMMUYECKUX peaKk- | y4ebHbIX 3afaHuii c uc- | Bectn ananor ¢
HWM  Ha OCHOBE MPaBWNA |- pacnosHaBaTh | NOMb30BAHWEM YHEBHOM | APYrMU NtOAb-
bepTonne. ONbITHLIM NyTem ANTepaTypbl. MK
[pogodumb ONbITbI, MOA.- | PACTBOPbI Wenoyeld. | KOMMyHUKaTUBHbIe:
TBEpXAAOWME XMMMUECKHe MonyyaT BO3MOX- KoHTponupyloT aeict-
. N HOCTb Hay4UTbCA: BMe napTHepa
CBOUCTBaAa OCHOBaHWUWKU, C CO-
BbIABUraTb 1 3KCMe-
61toaeHnemM Npasua TeXHW- | pumentansHo npo-
Kn 6e30nacHoOCTH. BEpATb rMNoTesbl 0
Habao0ame v onucbisame | XMMUYECKNX CBOWCT-
peaKLUum € yyactuem Kucnor | BaX BELWECTB Ha oc-
C NOMOLLbIO PYCCKOro (po HOBE nx cocTasa,
Listo py PoA CTPOEHMWA 1 NPUHa -
HOFO) A3blKa U A3blKa XMUMUNU NIEKHOCTU
K onpeaenéHHomy
Knaccy (rpynne) se-
LecTs
11 |XuMmunyeckune ceom- Xapakmepuzosams ob6uwne |Hayuatca: sHaTh PerynatusHble: PaseuBaioT Teky- |08.10
CTBa CO/iei Kak XMMUYECKMe CBOWCTBA coneil | kraccudukaumio PasnnualoT cnocob u 0cosHaHHoe Ky-
N i B} e3ynbTaT AeiicTeuA. OTHOLLEHMeE K o
C NO3MLUMIA TEOPUM INEKTpO- | CONTEN, X Xmnde pesy A wum

3N1EKTPO/IUTOB

JIMTUYECKOWN aMccoumaumu.
Cocmasname  Mmonekynap-

CKMe CBOICTBa B CBe-
Te T3/, Ha3bIBaTb

Mo3HaBaTenbHble:
BnagetoT o6wmm npue-
MOM peLleHuna 3a4ay.

cBoUM cobcT-
BEHHbIM NOCTYN-
Kam.




Hble, NOJIHble W COKPaLLEH-
Hble MOHHble ypaBHEHUA pe-
aKLUMIA C y4acTUeM conen.

Ap2ymeHmuposams  BO3-
MOXHOCTb MNPOTEKaHuA pe-
aKUMM CyyacTmem conem Ha
OCHOBe npaswuna beptonne.

lposodums onNbITbl, NoA-
TBEPKAAOLWME XMMUYECKMEe
CBOWCTBa cosien, ¢ cobaoae-
HMEM NpaBua TEXHWUKK He3o-
nacHoOCTW.

Habawodame v onucelieame
peaKLnn c y4acTmem conemn
C NOMoOLLbO pyccKoro (poa-
HOro) A3blKa 1 A3blKa XUMUMU.

CO/IU; XapaKTepuso-
BaTb XMMUYECKME
CBOICTBA CPeAHMUX
conieit B MosieKkynap-
HOM W MOHHOM BUAE;
onpeaenaTb BO3-
MOHOCTb NpOTeKa-
HUA peaKkLMi NOHHO-
ro obmeHa.

Mony4yaT BO3MOXK-
HOCTb Hay4nTbCA:
BblABMIaTb U 9KCMe-
PUMEHTaNbHO Npo-
BEpPATb rMNoTesbl O
XMMWYECKUX CBOMCT-
BaX BeLLECTB Ha OC-
HOBE MX COCTaBa,
CTPOEHMUA U NPUHAA-
NEXHOCTH

K onpeaenéHHomy
Knaccy (rpynne) se-
wecTs

KomMyHUKaTUBHbDIE:
[orosapuBatoTcs o co-
BMECTHOM AeATe/bHO-
CTU, NPUXOAAT K 0bLe-
MY peLleHMIo.

12

MNoHATHe o rmgpo-
Nnse conemn

YcmaHaenueame  3aBUCK-
MOCTb ME}ZAY COCTaBOM CO-
N U XapaKTepom eé ruapo-
nm3a.

AHanu3uposameo cpeny
pacTBopa COMM C NMOMOLLbIO
WMHOMKATOPOB.

lMpozHo3uposams TN rua-
pO/IN3a CONN Ha OCHOBE aHa-
nn3a eé popmynbl.

Hayuatca: onepupo-
BaTb NMOHATUEM
«rMApPoONn3»; ycra-
HaBNMBaTb 3aBUCK-
MOCTb MeX Ay cocTa-
BOM CONM U XapaK-
TEepom ee rmaponun-
3a.

MonyyaT BO3MOXK-
HOCTb Hay4MTbCA:
NpPOrHo3npoBaTh TUN
rMaponunsa conu no
ee popmyne.

PerynatusHble:
PasnuuatoT cnocob m
pe3ynbTaT AeUCTBUA.
MNo3HaBaTenbHblE:
Bnagetot 06wWmMMm npue-
MOM peLleHna 3a4au.
KommyHuKaTMBHbIE:
[orosapuBatoTca o co-
BMECTHOW aeATenbHOo-
CTW, NpUXoAAT K obue-
MY peLleHuIo.

dopmunpytoT
YMEHMUA UCMNOb-
30BaTb 3HAHWA B
6bITy.

Teky-
Ky-
LN

12.10




13 |[1P Nel. Ymemob obpawatbea c nabo- |Hayyamcs: obpa- PerynatusHble: Ymetotynpas- | Tema |15.10
PeweHue sKcrepu- pPaTOpHbIM 060pyAOBaHMeM | LaTbCA C nabopa- OCyLWecTBAAOT NOLWaro- | AT CBOEN No- | ma-
TOPHbIM 060PYA0- | BbIi KOHTPOAL MO pe- 3HaBaTe/bHOM | tpye-
MeHManbHbIX 30- W HarpesaTeNbHbIMW NPM6O-
BaHWEM W Harpesa- |3y/bTaTy. AeATeNbHOCTIO. |y 4it
day o meme pamu B COOTBETCTBMU TeNbHbIMU NpUGo- | Mo3HaBaTeNbHble:
«IneKmpoaumuye- C NpaBuU1amMun TEXHUKU 6e30- pammn B COOTBETCT- CTpoAT peyeBoe BbiICKa-
CKaAd auccoquaqu,q» MAaCHOCTWU. BUW C NpaBunamun 3blBaHME B YCTHOW U
Habarodams cBOVCTBa TEXHUKM 6e3onacHo- | nucbMeHHon dopme.
CTW, ONUCHIBATb XU- | KOMMYHUKaTUBHbIE:
3N1EKTPOINTOB. .
MMYECKMIA FKCNEepU- | YUUTbIBAKOT pasHble
Habstodame v onucbi8ame | yepr c nomouysio MHEHUA U CTPEMATCA K
peaKkunm Cc y4aCctmuem anek- A3blKa XMMUU, pe- KoopAnHauuun pasnny-
TPONIUTOB C MOMOLLbIO ecTe- | /1aTb BbIBOAbI MO HbIX NO3ULMIA B COTPYA-
CTBEHHOTO (PYCCKOro Mau pesynbTaTam 3Kcre- | HudecTse.
pUMEHTa.
pO,D'HOFO) A3blKa U A3blKa
lMonyyam 803moix-
XUMUK. HOCMb HAYYUMbCA:
dopmynupoeamsb BbIBOAbI | oco3HaBaTb HEOBXO-
Mo pesy/nbTaTtaM NpoBeagH- |AUMOCTb cobatoae-
HOro 3KcnepumeHTa. Ha- HWA npasua Tb n OT
N1 COXpaHeHuA
6s1:00amb 1 onucsLIBaMsb pe- A P
CBOEro 34,0P0BbsA U
adKUNU C y4aCTUEM IN1EKTPO- OKPY*KaIOLLMX.
INTOB C NOMOLWbIO eCcTecCT-
BEHHOrO (PyCCKOro uau poa-
HOFO) A3blKa U A3blKa XMMUN.
®opmynuposamsb BbIBOADI
no pesy/abTaTam NpoBeaéH-
HOro aKCNeEpPUMEHTa.
14 |0O6obuweHne n cuc- CuctematmsmposaTb yueb- | Hayvamca: 0606- PerynatusHole: Boipaxkatot age- | Teky- | 19.10
TemaTu3aums 3Ha- HbIl MaTepuana; paboTaTb ¢ | ATt M cucTematy- BHOCAT Heo6Xx0aMMble | KBAaTHOE MOHU- | ky-
’ 1%
N N 3MpOBaTh NONYYEH- | KOPPEKTUBbI B AEUCTBME | MAHME NPUYMNH “
HWI No Teme Tabanuen MNCX3. P Y PP A P el

«Xnmmyeckume pe-
aKumMu B pacTBopax
3NeKTPO/INTOB»

3anucelieams ypaBHeEHUA
peakuuii B MOJIEKYNIIPHOM U
MOHHOM BUAE.

Hble 3HaHUA.
lMosnyyam e03mMoxc-
HOCMb Hay4umecs:
rpamoTHO obpa-
LLATbCA C BELW,ECTBa-

nocne ero 3aBeplueHmn
Ha OCHOBe ero yyeTa
cAenaHHbIX OWNOOK.
Mo3HaBaTenbHble:
CTpoAT peyeBoe BbICKa-

ycnexa u Heyc-
nexa ydebHo
AeATeNnbHoCTH.




MM B NOBCeQHEBHOM
KU3HU.

3blBaHME B YCTHOM U
nUcbMeHHoM dpopme.
KommyHMKaTUBHbIe:
KoppeKTupytoT aenct-
BMA NapTHepa.

15 |KoHmponbHaa pa- CucremaTtmsmpoBaTb U Hayyamca: npume- | PerynatusHble: MposasnsoT oT- | Tema |22.10
6oma Nol 06061WaTh 3HaHUA; CamO- HATb MNOJly4YeHHble OCyLLEeCTBAAIOT UTOTO- | BETCTBEHHOCTb | ma-
3HaHWA U CGOPMU- | BbIiA M MOLLArOBbIMA KOH- |33 Pe3ynbTathl.  |tpye-
no meme CTOATE/IbHO BbINOZIHATbL pa-
pOBaHHbIe YMEHUA | TPOJ/Ib MO Pe3ynbTaTy. CKUiA
«Xumu4eckue boty; pabotatb ¢ Hay4Ho- ONA pellenns yueb- | MosHaBaTenbHble:
peakuuu e I'IOI'IynﬂpHOVI nMTepaTypon, HbIX 3a4au. CTpoAT peyeBoe BblCKa-
pacmeopax aneK- CNpPaBOYHbIM MATEPUASIOM. 3blBaHWe B YCTHO 1
mposumos» NUCbMeHHOoM popme.
KommyHuKaTuBHbIE:
KOHTPOIMPYIOT AeMCT-
BUS MapTHepa.
HemeTtannbi 16 |Ob6wan xapakTepu- 06bACHAMb, UTO TaKoe He- |Hayyamca: pasate | PerynatueHble: dopmuposanmne |Teky- |26.10
" CTUKa HEMETa/I/10B. METaIbl. onpeaeneHuna noHa- | NaaHWPyIOT cBOM Aeil- | FTOTOBHOCTU U Ky-
TUAM «3/1EKTPOOT- CTBMSA B CBA3M C NOCTaB- | CNOCOBHOCTM K Y
MX coeguHeHna Xapakmepu3zoeams XUMU- ’ . Lmm
pULATENbHOCTbY , NeHHoW 3agavert nyc- | obyyeHuto n
(25 4) HECKNE SNEMEHTbl — HEME-| « annotponua» Xa- | NOBMAMM ee PeLLeHUA. | CaMOpPasBUTHIO

TaNnbl U cTpoeHue, ¢usmnye-
CKME U XMMUYECKMEe CBOWCT-
Ba MPOCTbIX BELLEeCTB — He-
MeTaNnoB..
06vAcHAMb

OKUCNINTENbHO-
BOCCTAaHOBUTE/NbHbIX CBOMCTB
(nnn npedckasvbieamsb cBom-
CTBa) 31eMeHTOB-
HEMEeTannoB OT UX NONOoXKe-
HUA B NEepUOANYECKOM CUC-
TEMEe XMMMUYECKUX 3SNeMeH-
ToB . N. MeHaeneesa.

3aBUCUMOCTb

paKkTepusoBaTb He-
meTanbl NO UX no-
noxenuio B NCXd
O.N.MeHpeneesa,
onucbiBaTb CTpoe-
Hue Ppu3myeckme
CBOWCTBA HEMeTan-
0B, 06BACHATL 3a-
BMCMMOCTb CBOMCTB
HEMETAN/I0B OT UX
nonoxeunuma NCX3
O.N.MeHpeneesa;
COCTaBNATb Ha3Ba-
HUA coeANHEHUN
HEeMeTaN/I0B Mo

dopmyne u popmyn

MNo3HaBaTenbHblE:
CTaBaT u popmyampytoT
uenu n npobnembl ypo-
Ka.
KoMmMyHUKaTUBHbIE:
AQEeKBaTHO UCNO/b3yOT
peueBble cpeacTsa ANs
adpdeKTBHOro peleHns
KOMMYHUKATUBHbIX 3a-
Jau.

1 camoobpaso-
BAHMIO HA OCHO-
BE MOTMBALMM K
obyyeHuo n
NO3HaHMIO.




YcmaHasnusamb  NPUYMUH-
HO-CNeACTBEHHbIE CBA3N
MeXay CTPOEeHMeM aToMa,
XUMUYECKON CBA3bIO, TUMOM
KPUCTAaNNINYECKON  PEeLUETKM
HemeTanna M ero coeauHe-
HUM U PU3NYECKMMU CBOMCT-
BaMW AAHHOFO HeMeTanna u
ero coeuHeHUN.
Joka3blieams OTHOCUTENb-
HOCTb NMOHATUIA KMETANN» U
«HEemeTann».

no HasBaHWIo, Hay-
YyaTcA gasatb onpe-
AeneHus «annoTpo-
nua», «annoTpon-
Hble MoAndpUKa-
Lum»,

lMonyyam 803moi-
HOCMb HAy4yumsCs:
NPOrHO3MpPOBaTbL
CBOMCTBA HEU3YYEH-
HbIX 3/1EMEHTOB U UX
coeauHEeHU Ha oc-
HOBE 3HaHUI o ne-
pUOAMYECKOM 3aKO-
He.

17

Ob6uwan xapaktepu-
CTMKa 3/1eMEHTOB
V| |-A rpynnbl — ra-
JIOTeHOB.

Xapakmepu3osams CTpoe-
Hue, dU3MYeckne n xmmmye-
CKMe CBOWMCTBA, NOJly4eHue m
NPUMEHEHWEe TranoreHoB B
nnaHe obuiero, ocobeHHOoro
N e ANHUYHOTO.

YcmaHasnusame NpUYmH-
HO-CNleCTBEHHbIE CBA3M
MeXKAy CTPOEHMEM aToMa,
XMMMYECKOM CBA3bIO, TUMOM
KPUCTAaNNNYECKON PELLETKM Y
ranoreHoB 1 GU3NYECKMMM U
XMMUYECKMMM CBOMCTBAMM
3TUX BeLLECTB.

Hayuyamcs: xapaKTe-
pu3oBaTb CTPOEHUE
MOJIEKY/1 Ta/IOTEHOB,
onucbiBaTb pusnye-
CKME U XUMUYECKne
CBOICTBA raNoreHoB
Ha ocHose Habto-
OEeHUI 3a ux npe-
BPALLEHMAMM BO
Bpems AeMOHCTpa-
LMOHHbIX OMNbITOB,
06BACHATL 3aBUCK-
MOCTb CBOMCTB raso-
reHoB WX OT NoJo-
*KeHuna s NMCX3 A.U.
MeHpeneesa, co-
cTaBAATL popmybl
coeMHeHWUN rano-
reHoB 1 no popmy-
Nam faBaTb HasBa-
HUA coeaNHEHMAM
rajaoreHos.

PerynatusHble:
MnaHupytoT cBOM Aen-
CTBMS B CBA3M C NOCTaB-
JIeHHO 3aJa4en n yc-
JIOBUAMM ee peLleHus.
Mo3HaBaTeNbHble:
CrasaT u popmyampytoT
Lenm n npobnembl ypo-
Ka.
KommyHuKaTHBHbIE:
ALEKBaTHO UCMO/b3YIOT
peyeBble cpeacTsa AN
addeKTBHOro peleHns
KOMMYHUKATUBHbIX 3a-
Aau.

MpoaBnAloT 3KO-
noruyeckoe
CO3HaHwe.

Teky-

LN

29.10




lMosnyyam 803moxc-
HOCMb Hay4umecs:
0CO3HaBaTb Heobxo-
AnmocTb cobnioge-
HWA NPaBWU 3KONO-
rmyeckoi besonac-
HOCTM Npwu obpaLe-
HUM C raioreHamum.

18

CoeaunHeHus rano-
reHos.

Xapakmepu3osams € WcC-
No/sb30BaHMEM pycckoro
(poaoHOro) nAsbIKa M A3blKa
XMMUU coCTaB, ¢u3Myeckue
M XMMUYECKue cBOKCTBa, No-
Jly4EHNE N NPUMEHEHUNE COo-
€INHEHW raJIoreHoB.
Hasbieameo coeanHeHunA
ranoreHos no ¢opmyne u
cocmasnames Gopmynbl No
NX Ha3BaHMUIO.
YcmaHasnueame  NPUYUH-
HO-CNleACTBEHHbIE CBA3N
MEXAY XMMWYECKOW CBA3bIO
M TUNOM KPUCTaNINYECKOM
pelweTKn B coeguMHEeHUAX ra-
JIOreHoB N GU3MYECKMMN W©
XMMUYECKMMU  CBOMCTBaAMM
3TUX BELLECTB.

lposodums, Habawdame u
onucelisamo XMMUYECKUMN
3KCMepMMEHT Mo pacnosHa-
BAHWIO TaJIOTEHNA-UOHOB C
cobnogeHnem npaBun Tex-
HUKK 6e30NacHOCTH.

Hayyamca: yctaHas-
NIMBATb CBA3b MeXAY
CBOMCTBAMM coeam-
HEHUM U UX Npume-
HeHVeMm, U3yyaTb
CBOICTBA coeanHe-
HWIA ranoreHos B
XOZ€ BbINOSHEHUA
nabopaTopHbIX OMbl-
TOB,

lMonyyam 803moxc-
HOCMb HAy4UMmMobCA:
MCNONb30BaTb NPK-
obpeTeHHble Komne-
TEHUMM Npw BbINON-
HEHUW NPOEKTHBIX
paboT no usyyeHuto
CBOMCTB U cnocobos
nosly4YeHus n pacno-
3HaBaHMA coeauHe-
HWI ranoreHos.

PerynAaTtusHble:
YuuTbIBalOT NPaBuIo B
NAaHUPOBAHUUN N KOH-
Tpone cnocoba peLe-
HUA.

MNo3HaBaTenbHblE:
Mcnonb3yroT NOUCK He-
obxoaumori nHpopma-
LMW ONA BbINOJIHEHUA
y4ebHbIX 334aHUM C UC-
no/ib30BaHWEM y4yebHoM
nnTepatypbl.
KommyHuKaTHBHbIE:
YunTbIBaKOT pasHble
MHEHUA U CTPEMATCA K
KOOpAMHaLMKN Pa3iny-
HbIX NO3ULMIA B COTPYA-
HuyecTBe.

dopmupytot
YMEHUA UCNob-
30BaTb 3HAHWA B
6bITy.

Teky-

TTZ17

09.11




BbinonHames pacyéTtbl no
XMMUYECKUM popmynam m
YPaBHEHUAM peaKuuii, npo-
TEKAILWNX C y4acTUem co-
eIVHEeHW rasIoreHos.

19 |[[IP No2. Ymems obpauwatbca c na-|Hayyamca: obpa- PerynatusHble: YmetoTynpas- | Tema |12.11
W3yyeHue ceolicme 6opaTopHbIM 060PYA0BaHM- watbea ¢ nabopa- OCY‘LLI,eCTBnﬂIOT nowaro- |NATb CBOEM nc:- Ma-
CONAHOL KUCTIOMBL. eM W  HarpesaTesbHbIMK TOpPHbIM 060pya0- Bbll/i KOHTPOJIb MO pe- 3HaBaTeNbHON | ryye-

BaHWEM W Harpesa- |3y/bTaTty. AGATE/NIBHOCTBIO. | (/110
npubopamu B COOTBETCTBUM | onppbimu npubo- | MosHaBaTenbHble:
C NpaBnUaamMmn TeXHUKU 6e3o- pamu B COOTBETCT- CTpoAT peyeBoe BbICKa-
MacHOCTWU. BMM C NpaBunamm 3blBaHWE B YCTHOM U
Habnodame CBOICTB | TEXHWKM 6e30nacHo- | NCbMeHHOW popme.
CTU, ONUCHIBATL XU- | KOMMYHUKATUBHbIE:
SNIERTPO/NTOB 1 np?MCXO— MWUYECKUI 3KCNepu- | YUUTbIBAKOT pasHble
AALWNX C HUMW ABNEHUN. MEHT C MOMOLLbHO MHEHWA 1 CTPEMATCA K
Habaodame n onucbiBamMe | asvika xumum, ae- KOOpAMHaLMM pasnny-
peaKkuMn C y4yacTMeM 3/IeK-|/1aTb BbIBOAbI NO HbIX MO3UUMI B COTPYA-
TPONMTOB C MOMOLLbIO pyC-|Pe3Y/1bTaTam aKene- | HuuecTse.
CKOro (poAaHoro) AsblKa W ZMMEHTa'
0/1y4am 803MOXM-
A3bIKa XMMUMN. HOCMb HAY4UMbCA:
®dopmynuposamsb BbIBOAbl | oco3HaBaTb HEOBXO-
Mo pesy/abTaTtaM NpoBeagH- |AUMocTb cobatofe-
HOFO 3KCNepUMeHTa. HuA npasun T6 u OT
ANA COXpaHeHus
CBOEro 310p0BbsA U
OKpY)KatoLLUX.

20 |O6uwan xapaKkTepu- Jlasamb 06lyt0 XapakTe- | Hay4amcs: PerynatusHble: dopmupytoT Teky- |16.11
CTUKA 3/1eMEHTOB PUCTMKY aTOMaM, NpOCTbim |Xa@PaKTepusosars MnaHWPYIOT CBOM A~ | MHTEPEC K KOH- | Ky-
V|-A rpynnel — CTPOEHME MOJIEKY/Ibl | CTBUA B CBA3U C NOCTaB- | KPETHOMY XM- my;

Xa/IbKOreHos. Cepa.

BelwecTBam U coeUHEeHUAM
XaNbKOreHOB B 3aBMCUMMOCTHU
OT MX NONOXEeHUA B nepuo-
ANYECKOW cucTeme.
Xapakmepusosame cTpoe-

cepbl 06bACHATD
33aBMCUMOCTb
CBOWCTB cepbl OT ee
nonoxenua s NMNCX3
O.N. MeHngeneesa,
COCTaBAATb XMMUYe-

JNIeHHOW 3aa4el 1 yc-
NIOBUAMM ee peLleHus.
MNo3HaBaTeNbHble:
CrasaT u popmyampytot
uenn n npobnembl ypo-
Ka.

MUYecKomy
3/1eMeHTY.




Hue, annoTponuio, ¢usnye-
CKME U XMMWUYECKNE CBOMCT-
Ba, MOJIyYeHME U NpPUMEHe-
HuWe cepbl.

YecmaHasnusame npuunH-
HO-CNeACTBEHHbIE CBA3N
MeXay CTPOEeHMeM aToMa,
XUMUYECKON CBA3bIO, TUMOM
KPUCTaNZIMYECKON  PEeLIETKU
cepbl U eé GU3NYECKUMU U
XMMUYECKMMM CBOMCTBAMM.

BbinonHaAme pacyétbl no
XUMUYeckum dopmynam wn
YPaBHEHUAM peaKkuuin, npo-
TEKAloLWMX C y4acTUEM Cepbl.

lposodumes, HabsOamMb N
onucbIBaMb XMMNYECKU I
3KCNEPUMEHT MO FOPEHUIO
cepbl Ha BO3AyXe U B KUCNO-
poae ¢ cobntogeHnem npa-
BWUA TEXHUKK BE30MacHOCTH.

CKME ypaBHeHMUs,
XapakTepuayloLme
XMMUYECKME CBOMCT-
Ba cepbl, 06bACHATD
npumeHeHWe anso-
TPOMHbIX MOAUDU-
Kauwui cepbl.
lMonyyam 803moix-
HOCMb HAYy4UMbCA:
rpamoTHO obpa-
LLATbCA C BELLECTBa-
MW B NOBCELHEBHOM
KU3HU.

KommyHuMKaTUBHbIE:
ALEKBATHO MCMONb3YIOT
peyeBble cpeacTsa Ans
apPeKTUBHOIO peleHuns
KOMMYHUKATUBHbIX 3a-
Aau.

21

Ceposogopoa u
cynbdunapl.

Xapakmepu3osams € WUC-
No/sb30BaHMEM pycckoro
(popoHOro) A3bIKa W A3blKa
XMMUWU COCTaB, ¢u3nyeckue
N XMMWYECKMe CBOMCTBA, MNo-
Nly4eHne 1 NpUMeHeHue co-
eaVHEHUI cepbl B CTeneHu
OKMCNEeHMUA -2,

Hasbieame coegunHeHunA

Hayyamca:
onucbIiBaTb CBOMCTBA
coeMHEeHUI cepbl,
COCTaBAATb ypaBHe-
HWA peaKkLMi, cooT-
BETCTBYHOLNX «Le-
noyke» npespatye-
HUN.

lMosnyyam e03moxc-
HOCMb HAy4YUMbCA:
NPOrHO3MpPOBaTb

PerynatusHbie:
Y4unTbIBaKOT NPaBuIo B
NJ1aHMPOBaHUM U KOH-
Tpone cnocoba pelue-
HUA.
MNo3HaBaTenbHblE:
Mcnonb3yloT NOUcK He-
obxoanmoii nHbopma-
LMU ANA BbINOJHEHMUA
y4ebHbIX 3a4aHui ¢ Uc-
nonb30BaHUEM y4ebHom

dopmunpytoT
MHTEpEeC K KOH-
KPETHOMY XU-
MUYECKOMY
3/1eMeHTY, no-
WCK [ONO/HU-
TENbHOMN WH-
dopmaunm o
HeM.

Teky-
Ky-
LN

19.11




cepbl B CTENEHU OKUCNeHUA
-2 no ¢dopmyne u cocmas-
Aame Gopmynbl NO MX Ha-
3BaHMUIO.

Cocmaename  MONERynap-
Hble U WOHHble YpPaBHEHWA
peakuMin, xapakTepusyloLimne
XMMUYECKMe CBOMCTBA CO-
eaMHEHUIN cepbl B CTeneHu
OKUCNEeHUA —2.

Onucelieams npoueccsl
OKUCNEeHNA-BOCCTAHOB/EHMUA,
onpedensams OKUCIUTENb U
BOCCTAHOBUTENb W cocmas-
/1AMb 3NEKTPOHHbIN 6anaHc
B peaKkumaAx c y4acTMem cepbl
B CTENEHWN OKUCAEHUA —2.
YecmaHasausame npuunH-
HO-C/NleACTBEHHbIE CBA3MU
MeXAY XMMUYECKOM CBA3bIO
N TUNOM KpUCTaNINYECKOM
PEeLWETKMN B COEAUHEHMAX Ce-
pbl N PUIMYECKMMU N XNMU-
YeCKMMM CBOMCTBAMM ITUX
coeaNHEeHNNA.

XMMUYECKNE CBOMCT-
Ba BELLECTB Ha OC-
HOBE WX CBOWCTB U
CTPOEHMUA.

nmTepaTypbl.
KoMMyHUKaTUBHbIE:
KoHTposnpytoT aenct-
BME NapTHepa.

22

KncnopogHble co-
€OnHEHNA Cepbl

3anucsieameo dopmynbl
OKCMZOB Cepbl, HA3bI86AMb
WX, OMuCcbIBAMb CBOMCTBA Ha
OCHOBE 3HAHUM O KUCNOTHbIX
OKCUAax.

Hayyamcs: onucel-
BaTb CBOWCTBA cep-
HOW KUCNOTbI, B X0o4e
nposeaeHus nabo-
pPaTOPHbIX OMbITOB,
NpPOBOANTL KayecT-

PerynatusHble:
Pasnnyatot cnocob u
pesynbTaT gencrams.
Mo3HaBaTenbHble:
BnagetoT obwmm npue-
MOM peLleHna 3a4au.

UcnbiTbiBatoT
4yBCTBO ropao-
CTW 32 POCCUIA-
CKYIO HayKy.

Teky-

217

23.11




Xapakmepusosamb C WC-
No/sb30BaHMEM pycckoro
(pogHOro) Asbika M A3blKa
XMMUU cocTaB, ¢uamyeckue
M XMMWYECKMe CBOWCTBA
CEpPHON KUCAOTbl KaK 3Jiek-
TponuTa.

Cocmaesname mMmonekynap-
Hble M WOHHbIE YpaBHEHMA
peakuMin, XapaKTepusyoLLmnx
XMMUYECKME CBOICTBA cep-
HOM KMCNOTbI.

PacnosHaseame  cynbdat-
WNOHbI.

Xapakmepuzosams C WcC-
Nno/sb30BaHMEM pycckoro
(pogHoOro) Asbika M A3bIKa
XMMUN  CBOMCTBA KOHLEH-
TPUPOBAHHOMW CEPHON  KU-
CNOTbl KaK OKUCAUTENA.
Cocmaenames  ypaBHEHUA
OKUC/INTENbHO-
BOCCTAaHOBUTE/IbHbIX  peak-
LMA METOAOM 3/1EKTPOHHOIO
6anaHca.

BbinonHAmMes  pacyétbl  no
XMMUYEcKUM dopmynam w
YPaBHEHUAM peakuui, npo-
TEKalLWMX C ydyacTuem cep-
HOM KMCNOTbI.

Habarodame v onuceisame

BEHHYIO peaKuuio Ha
cynbdat — MOH.
lMonyyam 803moxc-
HOCMb HAYYUMbCA:
XapaKTepu3oBaTb
ocobble cBoOKCTBa
KOHLLEHTPUPOBAH-
HOM CEPHOM KMCNOTbI

KomMyHUKaTUBHbDIE:
[orosapuBatoTcs o co-
BMECTHOM AeATe/bHO-
CTU, NPUXOAAT K 0bLe-
MY peLleHMIo.




XMMUYECKUMN 9KCNEPUMEHT.

23 |[1IP No 3. Ymems obpauwatbca c na-|Hayyamca: obpa- PerynatusHble: YmetoTynpas- | Tema |26.11
W3yyeHue ceolicme 6opaTopHbIM 060PYA0BaHM- watbea ¢ nabopa- OcyLLecTBAAIOT NOLWAro- | NATb CBOEN No- | ma-
o TOpHbIM 060pYyA0- Bbli1 KOHTPOAbL MO pe- 3HaBaTe/ibHOM Thue-
CepHou Kucsomel. em n HarpesaTe/ibHbIMU
BaHMEM M Harpesa- |3y/bTarty. AEATENBHOCTBIO. |\
npubopamu B COOTBETCTBUM | 1o hbimu npubo- |MosHaBaTenbHble:
C NpaBuaaMn TeXHUKU 6eso- pamu B COOTBETCT- CTpoAT peyeBoe BbICKa-
nacHocCTHU. BMU C NpaBUIaMm 3bIBaHME B YCTHOW U
Hab6odame CBOICTB | TEXHNKM 6e3onacHo- | NCbMeHHOW popme.
CTU, ONMUCHIBATL XU- | KOMMYHUKATUBHbIE:
SNIERTPO/NTOB 1 np?MCXO— MWUYECKUI 3KCNepu- | YUUTbIBAIOT pasHble
AAWNX C HUMWU ABNEHUN. MEHT C MOMOLLbI0 MHEHUA U CTPEMATCA K
Habaodame n onucbiBamMe | asvika xumum, ae- KOOpAMHaLMM pa3nny-
peaKkuMM C y4yacTMeM 3/IeK-|/1aTb BbIBOAbI NO HbIX NO3MUNIA B COTPYA-
TPOAUTOB C MOMOLLBIO ecTe- | PE3V/IbTaTam Skcre- | HuuecTse.
CTBEHHOIO (pyccxoro nnn IF;MMEHTa.
0s1y4am 803MOXM-
pO,CI,HOFO) A3blKa WM  A3bIKA | yocme Hay4umoca:
XUMUN. 0CO3HaBaTb Heobxo-
®opMynupos8ams BbIBOAbI | AMMOCTb cobntoae-
no pesynbTaTtam npose- HuA npasun Tb u OT
OEHHOrO 3KCNePMMEHTa. fV1A COXPARERMA
CBOEro 340p0Bbs U
OKPY*KaIOLLMX.
24 | O6wan xapaKtepwu- Jasame 06uyto xapakre- | Hayyamces: PerynatueHble: PopmupytoT Teky-|30.11
CTMKA 3N1eMEHTOB PUCTMKY aTOMaM, NpOCTbim |Xa@PaKTepusosars MAaHMPYIOT CBOM Aiei- | MIHTEPEC K KOH- | ky-
VA rpynnbi. Asor. CTpPOeHue aToma u CTBMSA B CBA3M C NOCTaB- | KPETHOMY XK- T

BelLecTBaM U CoeAMHEHUAM
anemeHTtoB VA-rpynnbl B 3a-
BMCMMOCTW OT UX NOIOXKEHUS
B NEPUOAMNYECKOM CUCTEME.

Xapakmepu3osams C WUC-
No/sb30BaHMEM pycckoro
(popoHOro) A3bIKa W A3blKa
XUMUU  CTPOeHue, ¢usnye-

MOEKY/bl a30Ta,
06bACHATL 3aBUCHK-
MOCTb CBOMCTB a30Ta
OT ero NooXeHUA B
Ncxs 4.1. Menpe-
NeeBa, COCTaBAATb
XMMUYECKMe ypaB-
HeHMA, XapaKkTepu-
3yloLme Xxmummye-

JNIeHHOW 3a/a4el u yc-
NIOBUAMM ee peLleHus.
MNo3HaBaTeNbHble:
CrasaT u popmyampytot
uenn n npobnembl ypo-
Ka.
KommyHMKaTUBHbIe:
AL,EKBATHO UCMONb3YIOT
peyeBble cpeacTsa ANs

MUYecKomy
3/1eMeHTY.




CKME U XMMWUYECKMEe CBOWMCT-
Ba, NOJyYeHME N MNpUMEHe-
Hue a3oTa.

Hasbieameo coeanHeHunA
asota no d¢dopmyne u co-
cmasaames GOpMyabl NO UX
Ha3BaHMIO.

YcmaHasnusame  NpPUYMH-
HO-CNenCTBEHHbIE CBA3MK
MeXay CTpoeHMem aToma U
MOJIEKY/Ibl, BUAOM XUMUYe-
CKOM CBA3K, TUNOM KpMUCTan-
NINYecKon pelwéTKn a3oTa U
ero pU3MYeCcKMMn U Xummye-
CKMMU CBOMCTBAMM.

BoeinonHame pacyétbl no
XUMUYECKUM dopmMynam u
YPaBHEHUAM peakunii, npo-
TEKaloLWMmX C y4acTMeM asoTa.

CKuWe CBOMCTBA a30-
Ta.

lonyyam 803mox-
HOCMb Hay4umocs:
rpamoTHO obpa-
LLaTbCA C BELLeCTBa-
MM B NOBCeQHEBHOM
KU3HU.

appeKTUBHOro peleHus
KOMMYHUWKATUBHbIX 3a-
Aau.

25

Ammumak. Conun am-
MOHMUA.

Xapakmepuzoeams C WUC-
Nno/ib30BaHMEM pycckoro
(pogHoOro) Asbika M A3bIKa
XMMUM  COCTaB, CTPOEHUE
MOJIEKY/Ibl, PU3NYECKME W
XMMUYECKMEe CBOWCTBA, MNO-
JIYYEHME U NPUMEHEHUE am-
MMaKa.

Hasbieame conv aMmoHMUA
no d¢opmynam wu cocmas-
A9mb GopMysibl MO UX Ha-

Hayuyamcsa: onucebl-
BaTb CBOWCTBA aM-
MWaKa B xoae npo-
BeAeHusa nabopa-
TOPHbIX ONbITOB,
NpPOBOANTL KayecT-
BEHHYIO peakLuio Ha
MOH —aMMOHMUS.
lMosnyyam e03mMox -
HOCMb HAy4UMobCS:
npuBOAMUTL NpUMe-
pbl ypaBHEHWUI pe-
aKLUN, NeXkalmx B
OCHOBE NPOMbILL-

PerynatusHbie:
MnaHupytoT cBOM AeNn-
CTBMA B CBA3M C NOCTaB-
JIeHHO 3aJa4en n yc-
JIOBUAMMU ee peLleHUs.
MNo3HaBaTenbHblE:
CrasaT u popmyampytot
uenn n npobaembl ypo-
Ka.
KommyHuKaTUBHbIE:
KoHTponupytoT aencr-
BMA MapTHepa.

dopmunpytoT
YMEHMUA UCMNOb-
30BaTb 3HAHWA B
6bITy

Teky-
Ky-
LN

03.12




3BaHUAM.
3anuceisame  MONeEKynap-
Hble W WOHHble YypaBHEHMUA
peakuMin, xapaKTepusyoLLmx
XMMUYECKME CBOMCTBA aMm-
MWAKa M CoNen aMMOHMUS.
Cocmaenameb  ypaBHEHUA
OKUCINTENbHO-
BOCCTAHOBUTE/NIbHbIX  peak-
UMM C y4yacTMeM aMMMaKa C
NOMOLLbID MeToZa  3/eK-
TPOHHOro 6anaHca.
YcmaHasnusames NpPUYUH-
HO-CNeACTBEHHbIE CBA3M
MeXAy BWOAOM XMMWYECKOWM
CBA3M, TUMOM KpuUCTanauye-
CKOM PeleéTKN B aMMUaAKe U
COMAX aMMOHUA U usnye-
CKUMM U XMMUYECKMMMU
CBOMCTBAMM 3TUX BELLECTB.
lposodumes, Habawdame u
onucelsams XMMUYECKUI
3KCNEPMMEHT NO pacnosHa-
BAHWIO MOHOB AMMOHMA C
cobnogeHne npaBua TEXHU-
Ku 6e3onacHocTu.
BbinosnHAMb pacyéTbl No
XMMU4eckum Gopmynam u
YPaBHEHUAM peakLmii, Npo-
TEKaLWMX C yyacTuem am-
MMaKa.

NIeHHbIX cnocob6oB
noay4eHns ammma-
Ka.




26 |[1P Ne4. Monyyams, cobupame w|Hayyamcs: obpa- PerynatusHble: Ymetot ynpas- | Tema |07.12
MonyyeHue pacnosHasame ammuak. O6- waTbea ¢ nabopa- OcyLLecTBAAIOT NOLWAro- | NATb CBOEN No- | ma-
TOPHbIM 060PYAO- | BbIM KOHTPO/Ib MO pe- 3HaBaTe/IbHOM .
amMmuaKa u pawamsca ¢ nabopaTopHbIM Tn4e
BaHMEM W Harpesa- |3ynbTary. AeATeNbHOCTBIO. | (4
usy4yeHue eco 060pyA0BaHNEM W HATPEBA- |renpnpimu npu6o- | Mo3HaBaTenbHble:
ceolicms. TeNbHbIMU I'IpVI60paMVI B CO-|pamu B cOOTBETCT- CTpoAT peyeBoe BbICKa-
oTBeTCTBUU Cc npasunamm BUN C NpaBuiamu 3blBaHUE B yCTHOVI n
TEeXHUKM 6e30MacHOCTH. TEXHUKM 6e3onacHo- | nucbMeHHon dopme.
Habodame v onucsisame | ™ Omceisats xu- KommyHUMKaTUBHbIE:
a . MUYECKMNI1 3Kcnepu- | YUnTbIBaIOT pasHble
XUMUNYECKUN SKCNEPUMEHT C| oyt ¢ nomolpto MHEHUA U CTPEMATCA K
MOMOLLbIO PYCCKOro (POAHO- | a3bika xumum, se- KOOPAMHALMM pa3nny-
ro) A3blKa U A3blKa XUMUW. NaTb BbIBOADI MO HbIX MO3ULMI B COTPYA-
BopMyAUPOBaMb  BbIBOApI | PE3YIbTATaM SKCTe- | HULeCTBe.
.. | pumeHTa.
no pe3ynbtataM MnpoBeneEH- Monyyam eo3mo-
HOro a3KCNEPMUMEHTAa. HOCMb HAY4UMbCA:
CompyOHU4ame B NPOLLEC- | oco3HaBaTb HEOBXO-
ce yuebHOro B3auMoZencr- | anmoctb cobntose-
BUA Npu pabote B rpynnax. | HvA npasun Tbu OT
ANA COXpaHEHMA
CBOEro 340P0BbA U
OKPY»aloLLMX.
27 |KucnopogHble co- Xapakmepuzosams c wuc-|Hayyamca: PerynatusHble: Passutne ocos- | Teky- |10.12
eMHEeHMA a3oTa. NONb30BaHMEM pyccKoro | OnucyiBaTh SBOMCTBa YUNTbIBAIOT NPaBMIO B | HAHHOTO, yBa- | ky-
coeAMHeHWI a30Ta, | NNaHUPOBAHWUM U KOH- | SKUTE/IbHOTO M o
OKcuabl a3oTa. (pogHOro) Asbika M A3bIKa Lwmm

XMMUM cocTa, $usnyeckune
N XMMUYECKMEe CBOWMCTBA, No-
JIY4EHME N MPUMEHEHME OK-
CcuA0B asoTa.

Cocmaenams  MoONeKynap-
Hble WU MOHHble YypPaBHEHMUA
PeakuMi, XapaKTepusyoLLnX

COCTaBAATb ypaBHe-
HUA peakunit, cooT-
BETCTBYIOLNX «Le-
noyke» npespatye-
HUN.

lMonyyam 803mMox(-
HOCMb HAy4YUMbCA:
NPOrHO3MpPoOBaTb
XMMUYECKME CBOMCT-
Ba BELLECTB Ha OC-

Tpone cnocoba pele-
HUS.

MNo3HaBaTenbHbIE:
Mcnonb3ytoT NOUCK He-
obxoanmoit nHdopma-
LKW ANA BbINONHEHUA
y4ebHbIX 3a4aHui C Uc-
nonb30BaHUEM y4ebHom
nMTepaTypbl.
KommyHMKaTUBHbIE:

nobporkena-
Te/IbHOro OTHO-
LeHUsA K gpyro-
MY YEe/I0BEKY.
Ero mHeHuto,
cnocobHocTH
BeCTM Amanor c
APYrUMK Ntoab-
MU




28

KncnopogHble co-
eAMHeHunA asoTa.
A30THaa KMcaoTa u
ee conu.

XMMUYECKME CBOMCTBA OKCU-
[0B a30Ta.
YecmaHasnusame npuunH-
HO-CNeACTBEHHbIE CBA3MK
MeXay BMAOM XMMUYECKOM
CBSi3W, TUMOM KpUCTanamye-
CKOM peLléTkM B OKcuaax
a30Ta U UX GU3MYECKUMU WU
XUMUYECKMMU CBOMCTBAMMU.
Xapakmepuszosamb C WUC-
No/sb30BaHMEM pycckoro
(pogHoOro) Asbika M A3blKa
XMMUWN cocTaB, ¢u3Myeckue
M XMMWYEeCKMe CBOMCTBA
a30THOM KMCNOTbl KaK 3nek-
TPONMTA U e€ NPUMEHEHME.
3anuceieams  MoONekynsp-
Hble U WOHHble YpPaBHEHWUS
peaKkuni, xapaktepusylowme
XMMUYECKMEe CBOMCTBA a3oT-
HOM KMCNOTbl KaK 31eKTpo-

nvTa.
lMposodums, Habawdame
N onucLlieams XUMUYECKU
SKCNEPUMEHT,  XapaKTepwu-

3ylOWMN CBOMCTBA a30THOWM
KMCNOTbl KaK 3/1eKTPOAUTA, C
cobniogeHnem npaBun Tex-
HWKM 6e3onacHoCTw.
Xapakmepu3zosame a3oT-
HYHO KUCNOTY KaK OKMCAK-

HOBE UX CBOMCTB U

KoHTponupytoT aencr-

CTPOEHMUA. BMe napTHepa

Hayyamca: PerynatusHble: PassuBatot Teky- | 14.12
onucbIBaTh cBOMCTBA | Pa3nnMuyaloT cnocob n OCO3HaHHoe Ky-

A30THOM KWUCNOTbI, B | pe3y/bTaT AEUCTBUA. OTHOLUEHME K o

Xofe nposeneHns
nabopaTopHbIX Onbl-
TOB.

lMonyyam 803moxc-
HOCMb HAyYUMbCA:
COCTaBAATb «LEenoy-
KW» NpeBpaLLeHnii
no asory.

MNo3HaBaTenbHble:
Bnagetot o61LMM npue-
MOM pelleHua 3aaau.
KommyHUKaTUBHbIE:
[JorosapuBatoTca o co-
BMECTHOI AeATeNbHO-
CTW, NPUXOAAT K 0bLe-
MY peLleHuio.

cBOUM cobCT-
BEHHbIM NOCTYM-
Kam.




TeNb.

Cocmasname
OKUCNUTENbHO-
BOCCTAHOBUTENbHbIX  peakK-
LW, XapaKTepU3YIOLNX XU-
MUWYECKME CBOMCTBA a30THOM
KMUC/IOTbl KaK OKUCAUTENS, C
nomoulbio  meToda  dNekK-
TPOHHOro 6anaHca.

lMposodumes, HabaOame
N 0MnuCbIBAMb XUMUYECKNI
3KCMEepPUMEHT, XapaKTepu-
3YIOLLNIA CBOICTBA a30THOM
KMCNOTbI KaK OKUCAUTENSA, C
cobntoaeHnem npasua Tex-
HWUKM 6e3onacHoCTH.

ypaBHeHUSA

29

docdop u ero co-
eaNHEHNA

Xapakmepu3osams C  WUC-
No/sb30BaHMEM pycckoro
(pogHoOro) Asbika M A3bIKa
XMMUWN CTPOEHUE, aNNoTPO-
nuio, puUsnYeckme n xmmmye-
CKMEe CBOWMCTBA, MNOJly4eHue m
npumeHeHune pocoopa.
CamocTosaTenbHO onucesl-
8amb CBOWMCTBA oKcnga doc-
¢dopa(V) Kak KMCNOTHOrO OK-
cmaa m ceoictea dpochopHoOM
KMUCNOTbI.
Unnocmpuposams  CBOM-
cTBa okcmaa ¢ocdopa(V) u
dochopHOM KUCAOTbI ypaB-

Hayyamca:
XapaKTepun3oBaTb
CTpoeHue aToMa
¢docoopa, 06bACHATL
3aBUCMMOCTb
csowctB pocdopa oT
€ro MNosIo¥KeHus B
ncxs 4.1, Menge-
NeeBa, COCTaBAATb
XMMUYECKME ypaB-
HeHUsA, XapaKTepu-
3yloLme xummye-
CKMe CcBOMCTBA a30Ta
B pesy/bTaTe npo-
BeAeHuAa nabopa-
TOPHBIX OMNbITOB,
NpoOBOANTL KayecT-
BEHHYIO peakLuio Ha

PerynatusHbie:
MnaHupyoT cBOMU Aen-
CTBMSA B CBA3U C NOCTaB-
JIeHHO 3aja4en n yc-
NIOBMAMMU ee peLleHus.
MNo3HaBaTenbHblE:
CrasaT u popmyampytoT
Lenm n npobnembl ypo-
Ka.
KommyHMKaTUBHbIe:
ALEKBATHO UCMONB3YIOT
peyeBble cpeacTsa AN
addeKTMBHOro peleHns
KOMMYHUKATUBHbIX 3a-
Aay

dopmunpytoT
MHTEpEeC K KOH-
KPEeTHOMY Xu-
MUYecKkomy
3/1IeMEHTY, no-
WUCK O,OMNO/HU-
Te/NIbHOWN WH-
dopmaumm o
HEeM.

Teky-
Ky-
LN

17.12




HEHUAMM COOTBETCTBYHOLLMX
peakummn.

lposodums, Habawdame
M 0nucbiBamb XUMUYECKUIN
3KCNePUMEHT ¢ cobatoaeHu-
eM MnpaBua TexHuKu b6e3o-
nacHOCTW.

PacnosHasame docdaT-
NOHbI.

docdar - noH
lMonyyam 803moxc-
HOCMb HAy4YUMbCA:
onucbiBaTtb pusnye-
CKME N XMMUYECKMe
npoLLecchbl, ABNAIO-
LLIMECA YACTbIO KPY-
roBOopoTa BELLECTB B
npupogae

30

Ob6uwan xapaktepu-

CTMKa 3/1eMEHTOB
| VA- rpynnbl.
Yrnepog,.

Jasamb obuwyto xapakTe-
PUCTMKY aToOMam, MpPOCTbIM
BellecTBaM U CoeAUHEHUAM
anemeHToB IVA-rpynnbl B
3aBMCMMOCTW OT UX MOJIOXKe-
HUA B NEepuUoANYEecKOn cuc-
Teme.

Xapakmepuzosams C WcC-
No/sb30BaHMEM pycckoro
(pogHoOro) Asbika M A3bIKa
XMMUWN CTPOEHUE, aNNoTPO-
nuio, puUsnYeckme n xmmmye-
CKMEe CBOWMCTBA, MNOJly4eHue m
npUMeHeHune amopdHoro
yrnepoaa.

CpasHusams CTpoOeHue u
CBOMCTBa a/simasa 1 rpadpuTa.

Onucelsams  OKUCAUTENb-
HO-BOCCTAaHOBUTE/IbHbIE
CBOWCTBA yrnepoga.
lMposodums, HabALOamMb v
0nuCbIBAMb XUMUYECKUIA

Hayyamcs: xapakTe-
pU30BaTb CTPOEHUE
aToma yrnepoza,
06BACHATL 3aBUCK-
MOCTb CBOICTB yr/e-
poaa oT ero nono-
*KeHna s NCX3 A.U.
MeHpaeneesa, co-
CTaBAATb XMMUYe-
CKMEe ypaBHeHuUs,
XapaKTepusyoLwme
XMMMUYECKME CBOMCT-
Ba yriepoaa.
lMosnyyam e03mMox -
HOCMb HAYYUMbCA:
onucbiBaTb pusnye-
CKME U XUMUYECKne
NpoLEecchbl, ABASALO-
LLMECSs YacTblo Kpy-
roBopoOTa BeLlecTs B

npuposae.

PerynatusHble:
PasnnyatoT cnocob u
pes3ynbTaT AencTemA
MNo3HaBaTenbHblE:
Bnagetot 061WmMMm npue-
MOM peLleHns 3aau.
KommyHuMKaTUBHbIE:
[orosapuBatoTca o co-
BMECTHOM feAaTenbHo-
CTU NOA, PYKOBOACTBOM
yumTens.

dopmunpytoT
MHTEpec K KOH-
KPEeTHOMY Xu-
MUyeckomy
3/1EMEHTY, No-
WCK JOMNOHM-
Te/IbHOWN WH-
dopmaumm o
Hem.

Teky-
Ky-
TTZ17

21.12




3KCNepUMEHT ¢ cobnoaeHu-
€M MpaBua TEXHWUKMK b6e30-
nacHoOCTW.

31

KncnopogHble co-
eaMHEeHUuA yraepo-
Aha.

Xapakmepu3osams € WUcC-
Nno/ib30BaHMEM pycckoro
(pogHoOro) Asbika M A3blKa
XMMUU cocTaB, ¢uanyeckue
M XMMUYECKue cBOKCTBa, No-
NlYy4eHne U NpUMeEHEHUE OK-
CMAO0B yrnepoaa.
YcmaHasnueame  NpPUYUH-
HO-CNeACTBEHHbIEe CBA3N
MeXay BMUOOM XMMWUYECKOM
CBA3M W TUNOM KPUCTANU-
YeCKOW pPeWéTKM B OKcuaax
yrnepoaa un nux pusnyecknmm
M XMMWYECKMMWU CBOMCTBaA-
MM, @ TaK¥Ke NPUMEHEHMEM.
Cobnwdame npasuna Tex-
HUKM 6e30nacHOCTU MpU UC-
No/sb30BaHUN MEYHOro OTOo-
nAeHus.
OKa3zbieameo
MOLWb  npw
yrapHbIM ra3om.
Xapakmepu3osams C WUC-
No/sb30BaHMEM pycckoro
(popoHOro) A3bIKa M A3blKa
XMMUWN COCTaB, ¢u3nyeckue
N XMMWYECKMe CBOMCTBA, Mo-

nepsyt no-
OTpaBAeHUMU

Hayuyamca:
onucbiBaTb CBOMCTBA
OKCMAOB yrieposa,
COCTaBANATb YpaBHe-
HUSA peaKkuui, cooT-
BETCTBYHOLMNX «LLE-
noyke» npespalie-
HWI, NPOBOAUTL
KayecTBEHHYIo pe-
aKLMIO NO pacnosHa-
BaHWIO YINIEKUC/IOTO
rasa.

lMonyyam 803moxc-
HOCMb HAYYUMbCA:
NPOrHO3MpPOBaTb
XUMMUYECKME CBOMCT-
Ba BELLECTB Ha OC-
HOBE WX CBOWCTB U
CTPOEHMUA.
Hayyamca:

[naBsaTb onpeaene-
HUA NOHATUAM «Ke-
CTKOCTb BOAbI», ONU-
CblBaTb CBOMCTBA
YrOJIbHOWM KNC/IOTHI,
COCTaBAATb ypaBHe-
HUA peakunit, cooT-
BETCTBYHOLINX «Le-
noyke» rnpespalie-
HWUI1, COCTaBNATb
Ha3BaHMA conemn
YrOJIbHOWM KNC/IOTHI,
NpPoBOAUTbL KayecT-

PerynAatusHble:
YuunTbIBalOT NPaBuIo B
NJ1aHMPOBAHUM U KOH-
Tposne cnocoba peLue-
HUA.
Mo3sHaBaTenbHble:
Ncnonb3ytoT NOUCK He-
obxoaumolri nHpopma-
LMU ANA BbINOJHEHMA
y4ebHbIX 3a4aHWM C Uc-
no/sib30BaHWEM y4ebHoM
nMTepaTtypbl.
KommyHuMKaTUBHbIE:
KoHTponupytoT aeict-
BMe NapTHepa

dopmupytot
yMeHue ncnonb-
30BaTb 3HAHWA B
6bITy.

Teky-
Ky-
LN

24.12




NIYYEHNE U NPUMEHEeHue
YrONbHOM KUCNOTbl U eé co-
nent (kapboHatoB M ruapo-
KapboHaToB).
Unntocmpuposams 3aBuUCHU-
MOCTb CBOWCTB COJIEN Yro/ib-
HOM KMCNOTbl OT UX COCTaBa.
lposodums, Habawdame u
onuceisame XUMUYECKUIN
3KCNepumeHT ¢ cobntoaeHu-
eM npaBua TexHuKn b6eso-
nacHoOCTW.
PacriosHasamb
NOH.
BbinonHAamMe pacyétbl no
XMMUYECKUM PpopMynam u
YPaBHEHUAM peaKkuuii, npo-
TEKaoLWMX C y4acTUeMm co-
eANHEeHN yrnepoaa.

KapboHar-

BEHHYIO peaKuuio Ha
KapboHaT — MOH.
lMonyyam 803moxc-
HOCMb HAYYUMbCA:
NPOrHO3npoBaTb
XMMUYECKME CBOMCT-
Ba BELLECTB Ha OC-
HOBE MX CBOWCTB U
CTPOEHMUA.

32

1P Ne5.

lMonyyeHue
yeneKucsn020 2a3a u
usy4yeHue e20
ceolicme.

Monyyams, cobupams u
pacno3Has8amos YrneKucabli
ras. Obpawamsca c nabopa-
TOpHbIM 060pyAOBaHMEM W
HarpesaTe/NibHbIMW  Npubo-
pamu B COOTBETCTBUM C Npa-
BMIAaMKM TexHWKM 6Hesonac-
HOCTU.

Habawdame wn  onucsl-
80Mb XUMUYECKUIN IKCNepu-
MEHT C MOMOLLbBI PYCCKOro
(popoHOro) A3bIKa M A3blKa

Hayyamcs: o6pa-
waTtbca ¢ nabopa-
TOPHbIM 060pYyA0-
BaHMEM U Harpesa-
TeNbHbIMM Npubo-
pamu B COOTBETCT-
BWM C NpaBuNamu
TEXHUKM BesonacHo-
CTM, OMUCLIBATb XU-
MMUYECKUI 3Kcnepu-
MEHT C NOMOLLLbHO
A3blKa XMMWUN, ae-
NaTb BbIBOAbI NO
pe3y/abTaTam sKcne-
pUMeHTa.

PerynatusHble:
OcyLecTBAAIOT NOLaro-
Bbli1 KOHTPOAbL MO pe-
3ynbTaty.
MNo3HaBaTenbHbIE:
CTpoAT peyeBoe BbICKa-
3blBaHWE B YCTHOW U
nMcbMeHHoOMN dpopme.
KommyHUKaTUBHbIE:
YUunTbIBAKOT pasHble
MHEHMA N CTPEeMATCA K
KOOpAMHaLUMUKN pasnny-
HbIX MO3ULUMI B COTPYA-
HuyecTBe.

YmeroT ynpas-
NATb CBOEM no-
3HaBaTe/IbHOM

AeATeNbHOCTbIO.

Tema
Mma-
Tnye-
CKUM

28.12




XUMUWN.
dopmynuposams BbIBOAbI
no pesynbraTam NpoBefEH-
HOro 3KCNepUMeHTa.
CompydHuU4ame B npouec-
ce y4yebHOro B3amMmomencr-

lMosnyyam 803moxc-
HOCMb HAay4Yumeca:
0CO3HaBaTb Heobxo-
AnmocTb cobnioge-
Hua npasun Tb u OT
ONA COXPaHeHuA
CBOEro 340p0BbA U

BUA Npm pabote B rpynnax | OKkPyHawowmx.
33 |Yrnesogopoapl. Xapakmepu3osams  oco- |Haydamcea: PerynatueHble: Ymetotynpas- | Teky- (11.01
6EHHOCTM COCTaBa U CBOICTB PacnosHaBaTtb opra- | MnaHupytoT cBOM Aen- | NATb CBOEM No- Ky-
o HU4yeCkne n Heopra- | CTBuvA B CBA3U C NOCTaB- 3HaBaTe/IbHOM LLI,VIVI
OpraHquCKMX COGAMHGHMM. Hun4yecCKkune BeulecrBa, NeHHOM 3ap.auel7| nyc- AeATe/IbHOCTbIO.
Paznuyame npepenbHble U |nouata «saneHt- | noBUAMM ee peleHus.
HenpegenbHble  YrneBOAO-|HocTb» n «cTeneHb | Mo3HaBaTenbHble:
poapbl. OKUCNEHUAY. CraBat n popmynupytot
Hazeleams W 3anucbieame Monyyam 603moxc- | uenn n npobaembl ypo-
dopmynibl (MoneKynapHble | O HAYIUMeca: ;a' _
o onpeaenstb usome- | ROMMYHUKATUBHDIE:
CTPYKTYpPHbIE) ) BaXKHEMLWMnX Obl ¥ FOMONOTH, AZEKBaTHO MCMONb3YHOT
I'Ipeﬂ,CTa ButTenen yrﬂeBO,ﬂ'O' Haywamcn: peyesble cpeacrtsa AnA
poaoB. HasbIBATH U3yUeH- abdeKTUBHOrO peLleHna
Habntodame 3a XOA0M XW-| e gewectsa. ;'::/\MVHMKBTMBHbIX 3a-
MWUYECKOTO  IKCMEPUMEHTA, | f1o1yuam e03moxH-
OMUCbIBATb €ro U AeNaTb Bbl-| Hocmsb: xapakTepu-
BOAbl Ha OCHOBe Habaoae-|3osaTbh xumuyeckme
HUWN. CBOWCTBA OpraHnye-
DUKCUpPOBaMb pesyabTaTbl |CKUX COEANHEHNA.
3KCNEePUMEHTA C NOMOLLbIO
pyccKoro (poaHoro) A3bika, a
TaKKe C MOMOLLBI0 XMMU4ye-
CKUX GOpmMyn U ypaBHEHUN.
34 Kucnopopacopep- Xapakmepu3osamb CnvpThI Hayyamca: pacno- PerynatusHbie: CrpemneHue K Teky- |14.01
Xalwme OpraHqu' KaK KMCﬂOpOﬂ,CO,ﬂ,ep)KaLU,MG 3HAaBaTb N HAa3biBaTb AAeKBaTHO BOCNPUHN- 340poBOMY 06- Ky-

cnupTbl No dopmyne;

MatoT NpeanoxeHna 1

pasy KU3HMU.
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CKne coegnHeHuA.

OpraHuYeckne coeguHeHUs.
Knaccuguyuposame cnvp-

Tbl MO YMUCAY TMAPOKCUNbHBIX

rpynn B UX MOJIEKYNax.
Haszeieame npepcTaBuTe-

onucbiBaTb CBOMCTBA
1 pm3nonoruyeckoe
AelicTBMe Ha opra-
HMU3M 3TU/I0BOFO
cnupTa.

lMonyyam 803moi-

OLEHKY yuuTens n oa-
HOK/IaCCHUKOB.
MNo3HaBaTeNbHble:
BbibupatoT Hanbonee
adpdeKTnBHbIE CNOCOOLI
pelleHnsa 3a4a4, KOH-

dopmmpytot
MHTepeca K KOH-
KPETHOMY XW-
Muyeckomy
aNemeHTy, no-
WUCK AONONHU-

nem OOHO- U TpéxaTOMHblx HOCMb NO3HAKOo- TPOZIMPYIOT U OLEHUBA- | TEJILHOW UH-
CNMPTOB M 3aMWCbiBaTb WX |MMTbCA C peakumeli [ 1OT MPOLIECC 1 pesynbTaT | YOpMaLim o
¢0pMyﬂb| 3TepVI(bVIKaLI,VIVI " AeATeNbHOCTU. HeMm.
) HOPMYAAMM CIIONK- KommyHuKaTuBHbIE:
Xapakmepu3zosame Kapbo- o sbmpos [10r0BapHBaIOTCA O pac-
HOBbI€ KUCIOTbl Kak KUC/O- pOB. npeaeneHnn GyHKUNM u
Hayuamca xapakTe- o o
poacoaepKalime opraHmye- poJieii B COBMECTHOW
PUOBATL TUMMUHBIE | oo 1y bocTi
CKune coeanHeHnA. CBOWCTBA YKCYCHOW
KMCOTbI.
35 |KpemHwuit u ero co- Xapakmepuzosams ¢ wc-|Hayyames: PerynatusHble: dopmupytoT Teky-|18.01
eANHEeHMA. No/ib30BaHMEM pyCCKoro | XaPakTepusosats AneKBaTHO BOCMIPUHK- | MHTEPECA K KOH- | Ky-
(pO,CI,HOFO) A3blKa M A3bIKa CTpoOeHne atoma MatoT NnpeanoxeHna 1 KPETHOMY XWN- LLI,VII‘/JI

XMMUWN CTPOEHWE aTOMOB W
KpUCTannos, ¢u3Myeckne wu
XMMUYECKMe CBOKCTBa, nNo-
NIY4eHNEe U NPUMEHeHue
KPEeMHMUA.

YcmaHasnueame nNpUYnH-
HO-CNeACcTBEHHbIe CBA3M
MeXay CTPOeHMeM aToMa,
BUAOM XMMUYECKOW CBA3MN,
TUMOM KpUCTanamyeckomn
PELETKMN KPeMHUA U ero ¢pu-
3MYECKMMWN U XUMUYECKUMU
CBOMCTBAMM.

BbinosHAMb  pacyétbl Mo
XMMUYyeckum dopmynam

KpemMHUA, 06bACHATb
3aBUCMMOCTb
CBOMCTB KPEMHMA OT
€ro MNosIo¥KeHus B
ncxs 4.1, Menge-
NeeBa, COCTaBAATb
XMMUYECKMe ypaB-
HeHUsA, XapaKTepu-
3ylolme xummye-
CKMe cBoMCTBA
KpemHus.

lMosnyyam e03mMoxc-
HOCMb HAy4uUMmMobCA:
rpamoTHO obpa-
LLATbCA C BELWLECTBA-
MW B NOBCELHEBHOM
U3HM.

OLLEHKY yunUTEeNA U 04-
HOKJ/1IaCCHUKOB.
Mo3HaBaTeNbHble:
BbibupatoT Hanbonee
adpdeKTnBHbIE CNOCObbI
peLleHns 3aaay, KoH-
TPONMPYIOT U OLLeHMBA-
0T Npouecc u pesynbrat
AeATeNnbHoCTH.
KommyHuMKaTUBHbIeE:
[JorosapuBatoTtca o pac-
npeaeneHnn GyHKUNM u
ponei B COBMECTHOM
AeATeNnbHoCTH.

MUYecKkomy
3/1IeMEHTY, no-
WUCK AONONHK-
TeNbHOW UH-
dopmaumm o
Hem.




YPaBHEHUAM peakuui, npo-
TEKAWMNX C  y4yacTmem
KPEMHUS 1 ero coeanHeHUNn.
Xapakmepu3osams € WcC-
No/sb30BaHMEM pycckoro
(pogHOro) Asbika M A3bIKa
XMMUU cocTaB, ¢uanyeckue
M XMMWYECKue cCBOKCTBa, No-
NlYy4eHUEe N NPUMeHeHne co-
eaNHEHNIN KPeMHUA.
CpasHusameo ANoKcnapl
yrnepoaa v KpemHus.
Onucblieame BarkHeWLwMe
TUMbI NPUPOAHbIX coeanHe-
HWI KPEMHUA KaK OCHOBHOIO
anemeHTa nutocoepsbl.

36

CunnkaTtHaa npo-
MbILLIEHHOCTb

Xapakmepuzoeames  CUNN-
KaTHYIO NPOMbILNEHHOCTb U
€€ OCHOBHYIO NPOAYKLUMIO.

YcmaHaenueame aHanornm
MeXAy PasINYHbIMKM OTpac-
NAMM CUNMKATHOM NPOMBILL-
NEHHOCTMU.

Hayyamca:
onucbiBaTb CBOMCTBA
OKCMAa KpemHus,
COCTaBNATb ypaBHe-
HUA peaKkuui, cooT-
BETCTBYHOLNX «Lie-
noyke» npespaltle-
HUI; NPOBOANTL
KauyecTBEHHYIo pe-
AKLMIO HA CUNKAT —
WOH.

lMonyyam 803mMox(-
HOCMb HAYYUMBbCA:
NPOrHO3MpoBaTb
XMMUYECKME CBOMCT-
Ba BELLECTB Ha OC-
HOBE MX CBOWCTB U

PerynatusHble:
Y4nTbIBaKOT NPaBUIO B
NAAHUPOBAHUMN U KOH-
Tpone cnocoba peLue-
HUA.

MNo3HaBaTenbHblE:
Mcnonb3yoT NoUCK He-
obxogmmon nHpopma-
LKW ANA BbINONHEHMUA
y4ebHbIX 3aA4aHui ¢ Uc-
Nno/ib30BaHNEM y4yebHo
nuTepaTypbl.
KommyHuMKaTUBHbIe:
Y4nTbIBaOT pasHble
MHEHUSA U CTPEeMATCA K
KOOpPAMHALMK pPasnmny-
HbIX MO3ULMIA B COTPYA-

dopmunpytoT
NnoHUMaHue
ocobeHHocTen
U3HU U TPYaa B
YCNOBUAX UH-
dbopmaTtusauum
obuiecrsa.

Teky-
Ky-
LN

21.01




CTpoeHunA. HUn4yecTBe.
37 |MonyyeHune Heme- Onucelsams  HaxoxAaeHue | Haydsames: PerynatueHble: dopmupytot Teky- | 25.01
Tannos HemeTaslJIoB B anpO,ﬂ,e. OnucbiBaTb OCHOB- YuyutbiBatoT npasuio B ymeHune ncnonb- Ky-
XapaKmepu3060mb Hble cnocobbl nony- NAaHNPOBAHUNU U KOH- 30BaTb 3HaHMXA B LIJ,VII‘/JI
YeHnAa HemeTannos, Tpone cnocoba pewe- 6bITy.
$PaKUMOHHYIO  NEPEroHKY | cocragnate ypaBHe- |HUA.
KNAKOro BO34yxXa KaK COBO-|HusA peakumit, cooT- |Mo3HaBaTenbHble:
KYNHOCTb ¢M3V|L|ec|.(y|x npo- BETCTBYHOWMUX «Le- Mcnonb3yoT NOUCK He-
LeCcCoB. noyKe». obxoaumori nHpopma-
ﬂonyqam B803MOXM(- unn onAa BbinoOIHEHUA
Apa2ymeHmuposamse OTHe- ) o
HOCMb HAy4YumaeocCA: y‘-IE6HbIX 3a4aHNN C UC-
CeéHune npoueccos noyye- NPOrHO3MpoBaTh nonb3oBaHWem y4ebHoi
HNA aKTUBHbIX HEMETA/I/1I0B K | cnocobbl nonyyeHua | iutepartypbl.
OKUCAUTENIbHO- HeMeTa /OB Ha oc- | KomMyHUKaTUBHbIE:
BOCCTaHOBUTENbHBIM NPO- HOBE MX CBOMCTB U KoHTponupytoT geicT-
CTpoeHuA. BMe napTHepa
ueccam.
38 |Mony4yeHune Baxk- Xapakmepu3oeamob xu- Hay4amca: PerynatueHble: dopmupyiot Teky- (28.01
HeMLWMX XUMUYe- MU3M, CbIpb&, annapaTypy u onucbiBaTb cnocobbl | MocTaHoBKa y4ebHoM YMEHUA NCnonib- | gy-
o noNny4YeHnA Bax- 3a4a4Yn Ha OCHOBe COOT- | 30BaTb 3HAaHMUA B y
CKUX coegMHEHUN’ Hay4Hble NPUHLMMbI NPOU3- » Lmm
Henwmnx xmMmm4yeCcKmnx | HeCeHmA Toro, 41o 13- 6b|Ty.
HemeTannoB BOACTBA CEPHOW KUCNOTbI. COGAMHEHNIA Heme- | BECTHO 1 YCBOEHO, M
CpasHusamMb NPON3BOACTBO | Tannos, COCTaBAATb | TOTO, UTO elle Heus-
CEPHOM KUCNOTbl U MNPOU3- | YPABHEHUA PEAKLNA, | BECTHO.
BOACTBO aMMMaKa. COOTBETCTBYHOLWUX Mo3HaBaTenbHbIE:
«uernoyke». BblaBMMKeHWe runoTes,
ﬂonywam B803MOXM(- nx 06OCHOBaHV|e, AOKa-
HOCMb HAy4YumaocCAa: 3aTeNbCTBO.
pewaTb 3a4a4M Ha KOMMyHMKaTMBHbIe:
pacyeT maccoBoi YyacTByloT B KOAJEK-
OONW BbIXOZa NPO- |TMBHOM  0BCYyXAeHuu
OYKTa peakuumm npobnem, nNpoaABAAOT
dKTUBHOCTb BO B3aMMO-
AeNCTBUM ANA peLueHunn
KOMMYHUKATUBHbIX 7]
NMO3HaBaTe/IbHbIX 3a4a\4.
39 |0606weHmre no CuctematmsmposaTb yueb- | Hayyamcsa: 0606- | PerynatusHble: Boipaxkatot afe- | Teky- |01.02
Teme «HemeTan bl HbIli MaTepuana; paboTaTh ¢ LWaTb 3HAHMA U BHOCAT HeobXxoauMble | KBaTHOE NMOHMU- Ky-




N UX COeaUHEHMAN

Tabaunuen NCX3.

3anucsbleame ypaBHEHNA
peaKkunin B MONIEKYIAPHOM U
WOHHOM BMAE; COCTaBNATb
YPaBHEHWUI peaKkuuii u xa-
paKTepun3oBaTb UX B CBETE
OBP.

npeAacTaBaAaTb UX
cxem, Tabauu, npe-
3eHTauui.

KOPPEKTUBbLI B geiicTeme
noc/ie ero 3aBepLieHuna
Ha OCHOBe ero y4yeTa
COENaHHbIX OLUMBOK.
MNo3HaBaTtenbHble:
CTpoAT peyeBoe BbiICKa-
3bIBaHWE B YCTHOW U
nucbMeHHoW popme
KommyHuKatusHble:
KoppeKTupytoT aenct-
BMA MapTHepa.

MaHue NpuYmH
ycnexa v Heyc-
nexa y4yebHom
AEATeNbHOCTY.

LN

40 |KoHmponbHaA pa- CucremaTtmsunpoBaTb n Hay4amca: npume- | PerynatusHbie: Mpossnatot oT- | Tema |04.02
6oma No2 0606LWaTh 3HaHWSA; CaMO- HATb MNOJlyYeHHble OcyLecTBNAIOT UTOFO- | BETCTBEHHOCTb | ma-
3HaHMA 1 chopmu- BbI 1 MOLIArOBbIN KOH- |33 Pe3yAbTaThl. | tpye-
no meme CTOATENIbHO BbINOZIHATbL pa-
pOBaHHbIE YMEHUA | TPOJIb MO Pe3ynbTaTy. CKUiA
«Hememansnoi 60Ty; paboTaTb C Hay4YHO- 1A peluenms yueb- | MosHasaTenbHble:
U Ux coeOuHeHUs» NonynapHON ANTePaTyPOn, | Hbix 3agavy. CTpoSAT peyeBoe BbICKa-
CNpPaBOYHbIM MATEPUASIOM. 3blBaHwWe B YCTHO 1
nMcbMeHHOMN dpopme.
KommyHuKaTHBHbIE:
KOHTPOMPYIOT AeMCT-
BUSA MapTHepa.
MeTannbl 41 |O6uana xapaKTepu- Ob6vbAcHAMSb, YTO Takoe Me-|Hayyamca: xapakTe- | PerynaTusHble: Onpegenstot Teky- | 08.02
(17 yacos) CTUKa MEeTaNiIoB Tannbl. pusoBaTb meTannbl | IPUHMMAIOT U CoXpa- CBOIO /INYHYIO Ky-
Xapakmepu3oeame  Xumm- Mo MX MOJIOXKEHMIO B | HAIOT y4ebHyto 3a/J,aljy, NO3MLMIO, afeK- |4
ncxa NNAHUPYIOT CBOU AENCT- | BaTHY andode-
HECKME SNEMEHTbLI-METANIbI| 1 1. MeHpeneeBa, |BUA B COOTBETCTBUM C | pEHLMPOBAHHYIO
MO UX NOJIOXKEHUIO B MEPUO- | onucbiBaTb CTpoE- NnocTaBNeHHOM 3aa4eil | CaMOOLLeHKY

anyeckon cucteme AO. MW,
MeHpeneesa.

lpoeHo3uposames CBOWCTBA
HE3HaKOMbIX MeTannoB Mo
NONOXEHUID B nepuogmnye-
CKOM cucTeMe XMMUYECKUX
anemenTtos [. WN. MeHpe-

Hue ¢pusnyeckne
CBOICTBA METaNNO0B,
O06BACHATb 3aBUCK-
MOCTb CBOMCTB Me-
TaNNOB OT UX NOJSIO-
*KeHuna NCxa
O.MN.MeHpeneesa.
lMonyyam 803mMox(-
HOCMb HAYYUMBbCA:

M YCNOBUAMM ee peanu-
3aymn.
Mo3HaBaTenbHble:
Mcnonb3yoT 3HaKOBO —
CMMBOIMYECKUNE Ccpea-
cTBa.
KommyHuKaTUBHbIE:
ApPryMeHTUPYIOT CBOO
NO3MLNIO U KOOPAMUHU-

CBOWX YCNEXOB B
yuebe.




neesa.

YcmaHasnusame NpUYmnH-
HO-CNeACTBEHHbIE CBA3M
MeXKAy CTPOEHMEM aTOMa,
BUAOM XMMUNYECKOMN CBA3U U
TUMOM KPUCTaNINYECKON
PEeLETKN Y MeTannoB —
NPOCTbIX BELLECTB U UX CO-
eINHEHNN.

NporHo3nposaTb
CBOICTBA HEU3YyYeH-
HbIX 91€MEHTOB U UX
coeiHeHWNM Ha oc-
HOBE 3HaHMUI o ne-
pUoaMYECKOM 3aKO-
He.

pYytOT ee ¢ no3nuun
NapTHEpPOB B COTPYAHMU-
yecTee

42

XumMunyeckme cBom-
CTBa MeTa/NoB..

ObbAacHAMSb, YTO TaKoe pAapg,
aKTUBHOCTU METANNOB.

MpumeHame ero Ana Xxa-
PAKTEPUCTUKM  XUMUYECKUX
CBOWMCTB MPOCTbIX BeLLEeCTB-
MeTannoB..

06obwamb cuUCTEMY XU-
MMUYECKMX CBONCTB METa//I0B
KaK  «BOCCTaHOBUTE/IbHblE
CBOMCTBaA».

Cocmaenams MoONerynap-
Hble YPaBHEHWUS peakuui,
XapaKTepM3YIOLWNX XUMUYe-
CKne CBOWCTBA MeETa/l/ioB B
cBeTe yyeHua o6 okucau-
Te/1IbHO-BOCCTAaHOBUTE/IbHbIX
npoLeccax, a peakuum c yya-
CTUEeM 3/1eKTPOUTOB, Npea-
CTaBAATb TaKKe U B MOHHOM
BUAE.

Habawdams v onucsbieame

Hay4yamca: onucbl-
BaTb CBOWCTBa Be-
LLLeCTB Ha OCHOBE
HabnoAeHUM 3a X
npeBpaLeHnaMM,
AEeMOHCTPUpyeMbl-
MW yunTenem, uc-
cnepoBath CBOMCTBA
BeLLEeCTB B X0A4€e Bbl-
nosHeHuA nabopa-
TOPHOrO OMbITa, Ae-
NaTb BbIBOAbI O 3a-
KOHOMEPHOCTAX
CBOWCTB MeTa/N/0B B

nepuvogax v rpynnax.

lMonyyam 803moix-
HOCMb HAYyYUMbCA:
NPOrHO3MpoBaTb
XMMUYECKME CBOMCT-
Ba HEU3YYEeHHbIX
3N1EeMEHTOB U UX CO-
eINHEeHU Ha OCHo-
Be 3HAHWI 0 nepwuo-
ONYECKOM 3aKOHe.

Hay4amcs: pewaTb

PerynatusHble:
MocTaHoBKa y4ebHoOM
3aJa4M Ha OCHOBeE COOT-
HeceHuA Toro, 4To 13-
BECTHO U YCBOEHO, U
TOrO, YTO elLLe Hens-
BECTHO.
Mo3HaBaTenbHble:
BbiaBuKeHWe runoTes,
nx 060CcHOBaHWe, AOKa-
3aTeNbCTBO.
KommyHuKaTHBHbIE:

YyacTBylOT B  KOANEK-
TMBHOM  06CYyXAeHUN
npobnem, NpPoABAAIOT

aKTMBHOCTb BO B3aMMO-
AeNcTBUM AN peleHus
KOMMYHUKATUBHbIX U
no3HaBaTe/IbHbIX 334au.

dopmunpytoT
YMEHMUA UCMNOb-
30BaTb 3HAHWA B
6bITy.

Teky-

TTZ17

11.02




peakunn Mexay BellecTBa-
MW C MOMOLLbID PYCCKOro
(pogHoOro) Asbika M A3blKa
XMMUMK.

CamocToAaTenbHO nposo-
dumes onbITbl, NOATBEP-
Xaarouwme XuMnyeckme
CBOWCTBa MEeTasJIoB, C CO-
6ar0aeHneM NPaBua TEXHU-
KM 6e3onacHoCTU.

pacyeTHble 3afayu
Nno ypaBHEHUAM XU-
MWYECKUX pPeaKLUi,
NpoTeKalLWMmxX C yya-
CTUEM MEeTaNNoB 1
UX COeaUHEHUN.
lMonyyam 803moi-
HOCMb Hay4umeca:
pelaTtb 0MMNnaa-
Hble 3aZa4m

43. |Ob6wan xapaKTepu-
CTMKa 3/1eMEHTOB
| A —rpynnbi.

44 | 06uana xapaKTepu-

CTUKA 3/1EMEHTOB
|A - rpynnbi.

O6BACHAMbL  3TUMOOTUIO
Ha3BaHWA rpynmnbl «Lenou-
Hble MeTaNNblI».

Lasamb obuyo xapakre-
PUCTUKY LWENOYHbIM MeTan-
Jlam No MX NONOMKEHUIO B Ne-
pUOAMYECKON CUCTEME XU-
MUYecKnx asnementos . WU.
MeHpeneeBa.
Xapakmepuszosams CcTpoe-
Hue, PU3MYecKkme U xmmuye-
CKMEe CBOWMCTBA LLEIOYHbIX
MEeTaNNoB B CBeTe 0b6LLero,
0COB6EHHOro M e4MHUYHOrO.
lMpedckaszbieame  ¢usnye-
CKMe U XMMWUYECKMe CBOMCT-
Ba OKCMAO0B U TMAPOKCUMAOB
LLLe/IOYHbIX METaNN0B Ha OcC-
HOBE MX COCTaBa U CTPOEHUA
W NoATBEPXAaTb MPOrHO3bl

Hayyamecsa: pasatb
XapaKTEPUCTUKY LLe-
JIOYHbIM MeTafIam
MO WX NOJIOXKEHUIO B
Mncxs
O.N.MeHpeneesa,
uccnefoBaTb CBOM-
CTBA LLENOYHbIX Me-
TaNNOB — KaK Npo-
CTbIX BELEeCcTB.
lMonyyam 803moix-
HOCMb HAYy4YuUmMsCA:
rpamoTHo obpa-
LATbCA C BELLeCcTBa-
MW B NOBCEAHEBHOM
U3HW.

PerynatusHble:
OueHuBatoT NPaBuUIb-
HOCTb BbINO/IHEHWA
OeNcTBMA Ha YpOBHE
a[eKBaTHOM peTpocne-
KWMBHOMW OLLEHKM.
Mo3HaBaTeNbHble:
BbibupatoT Hanbonee
adpdeKTnBHbIE CNOCOOLI
pelleHns 3a4a4, KOH-
TPOZIMPYHOT U OLEHMBA-
10T NpOLLecCcUm pesynb-
TaT 4EATENIbHOCTH.
KommyHUKaTUBHbIe:
KoHTponupyoT geincT-
BMA NapTHepa.

OBnageHue Ha-
BbIKaMU A5
npakTUYecKomn
[eATeNbHOCTY.

Teky-

TTZ17

15.02

PerynatusHble:
YunTbIBaKOT NPaBUIO B
NJ1aHMPOBAHUM U KOH-
Tpose cnocoba aencT-
BUA

Mo3HaBaTenbHble:
Mcnonb3yoT NOUCK He-
obxogmmon nHpopma-

fopgocTb 3a
POCCUCKYIO
HayKy.

Teky-

217

18.02




YpPaBHEHUAMMU COOTBETCT-
BYIOLLMX PEeaKLUiA.
lMposodums pacyétbl NO
XUMUYECKUM bopmynam u
YPaBHEHUAM peaKuuii, npo-
TEKAILWNX C y4acTuem Lie-
JIOYHbIX METaNN0B U UX CO-

eANHEeHNN.

LKW ANA BbINONHEHMUA
y4ebHbIX 3a4aHUM C UC-
Nno/sib30BaHNEM y4ebHo
nuTepaTtypbl.
KommyHMKaTUBHbIe:
YunTbiBalOT pasHble
MHEHUSA U CTPEeMATCA K
KOOpAMHALMK pasnmny-
HbIX MO3ULMIA B COTPYA-
HUYecTBe.

45 |O6wan xapaKtepu-
CTMKa 3/1eMEHTOB
| |A—rpynnbl.

46 |06Lana xapaKTepu-

CTUKa 3/1eMEHTOB
| |A—=rpynnbi.

ObvacHAMb 3TUMONOTUIO
Ha3BaHMA rPYNMbl «LENoY-
HO3eMeNbHble MeTaNNbI».
dasame 06uLyt0 XapaKTe-
puctuky  metannam  lIA-
rpynnbl  (WwenovyHolemesb-
HbIM MeTannam) no ux no-
NIOXKEHMUIO B Mepuoamyeckon
cUCTEME  XMMMUYECKUX 3Ine-
meHToB [. N. MeHpaeneesa.
Xapakmepu3osams CcTpoe-
Hue, Pusmyeckme n xmmude-
CKMEe CBOWMCTBA LLEIOYHO3e-
Me/ibHbIX MeTannoB B CBeTe
obuwero, ocobeHHoro u egu-
HUYHOrO.

lMpedckazbieams  dusnye-
CKME U XMMUYECKMe CBOWCT-
Ba OKCMOOB M TMAPOKCUAOB
meTtannos llIA-rpynnbl Ha ocC-
HOBE WX COCTaBa M CTPOEHMUA
n noodmeepx0amo NPOrHo-
3bl YPaBHEHUAMMU COOTBETCT-

Hayyameca: pasatb | PerynaTuBHble: YmeHue nnter- | Teky- | 22.02
XapaKTepPUCTUKY Lie- | PasnmyaioT cnocob u pWpoBaTb NONY- | Ky-
NIOYHO3EeMEIbHbIM pe3ynbTaT AenCTBuUA. HEHHbIe 3HAHUA | |} 1j3
MeTa1am Mo ux Mo3HaBaTeNbHble: B MPAKTUYECKUX
nonoxenuto B MCX3 | Bnagetot obwmm npue- | ycnosusx.
O.N.MeHpeneesa, MOM peLleHua 3a4au

XapaKTepmn3osaTb KomMmyHUKaTUBHbIE:

cocTaB aTOMOB, Uc- | [loroBapuBatoTca o co-

CNef0BaTb CBOWCTBA | BMECTHOW AesATelbHO-

LLEeNIOYHbIX MeTan- CTH, NPUXOAAT K 0bLLe-

JIOB — KaK NPOCTbIX | My peLleHuto.

BeLLecTB.

lMonyyam 803moix-

HOCMb HAy4umabcs:

rpamoTHo obpa-

LLATbCA C BELLECTBa-

MW B NOBCELHEBHOM

KU3HU.

Hayuamcs: xapaKkTe- | PerynatusHble: Passutne ocos- | Teky- |25.02
pusoBaTb pusnye- MnaHupyloT CBOW Aeli- | HAHHOTO, yBa- Ky-
CKME U XMMMYECKME | CTBUS B CBA3W C NOCTAB- | KUTENbHOTO U T

CBOWCTBA OKCUAO0B U
r'MOPOKCUAOB Le-
NIOYHO3EeMeNbHbIX
MeTasNNoB, COCTaB-
NATb XMMUYeECKMe

JNIeHHOW 3aa4elt u yc-
NIOBUAMM ee peLleHus.
MNo3HaBaTenbHbIE:
CrasaT u popmyampytot
Lenn n npobnembl ypo-

nobporkena-
TeNbHOro OTHO-
LWEHUA K ApYro-
MY YeN0BEKY.
Ero mHeHuto,




BYIOLLMX pEeaKLUiA.

lMposodums pac4étbl No
XMMUYECKMM popmynam u
YPaBHEHUAM peaKuuii, npo-
TEKAILWMX C y4acTUem Lie-
NNOYHO3EeMe/IbHbIX META/INIOB
N UX COeANHEHUN

ypaBHeHMA, Xxapak-
TepusytoLLme CBOM-
CTBA WEN0YHbIX Me-
TannoB, pewwarb
«LLenoYyKkn» npespa-
LWEHWNA.

lMonyyam 803moi-
HOCMb HAYYUMbCA:
cocmasname «ue-
NoYKM» NpespaLle-
HUIA.

Ka.
KommyHMKaTUBHbIe:
AL,EKBATHO UCMONb3YIOT
peyeBble cpeacTsa Ans
3pPeKTUBHOro peleHuns
KOMMYHWKATMBHbIX 3a-
Aau.

cnocobHocTn
BECTM AManor c
APYrMMn noab-
MU,

47. | ecTKoCcTb BOAbI U Ob6bAcHAMb NOHATUE «KEé- | Haydamca: PerynatusHble: ®opmmnpyiot Teky- |01.03
crnocobbl ee ycTpa- CTKOCTb BOAbI. AasaTb onpesene- | [1aHMPYIOT CBOM Aeii- | yMEHUA MCnonb- | Ky-
HUA MOHATUAM «Ke- | CTBMA B CBA3M C NOCTaB- |30BaTb 3HaHMA B =
HeHuA Paznu4ame BpeMeHHYI0 U1 , . Lmm
- CTKOCTb BOAbI», OMK- | IeHHOM 3ajayelt nyc- | BbITy.
MOCTOAHHYIO *KECTKOCTb BO- | ¢y, 8aTh cBOIICTRA NIOBUAMM ee peLleHus.
Abl. yronoHow Kncnotol, | Mo3HaBaTenbHble:
Mpednazame cnocobbl ycT- | COCTaBNATb ypasHe- | CTaBAT n GopmyampytoT
paHeHNs KECTKOCTH Boapl. HWA peakumit, cooT- |uenun u npobnembl ypo-
lposodume, HabaOame n sercrByroumxcues - Ka )
o NnoYyKe» npespatle- KOMMyHMKaTMBHbIe.

onucslIeame XMMnN4ECKUN HUI1, COCTaBAATD AZLeKBaTHO UCMO/b3YIOT

3KCNEPUMEHT C COBNIOAEHU- |HazBaHws coneit peyeBble cpeacTsa Ans

eM NpaBua TEXHUKU b6e30o- Yro/ibHOM KMcioTbl, |3ddeKkTnBHOro peweHns

NacHOCTH. NPOBOAWTbL KauecT- | KOMMYHUKATUBHbIX 3a-
BEHHYIO PeaKuMio Ha | gau.
KapboHaT — MOH.
lMonyyam 803moi#-
HOCMb Hay4umocs:
NPOrHo3MpoBaTh
XUMMUYECKME CBOWCT-
Ba BELLECTB Ha OcC-
HOBE MX CBOWCTB U
CTpOeHMs.

48 |[IP 6. Monyyams, cobupams w|Hayyamca: obpa- PerynatusHble: Ymetotynpas- | Tema |04.03
Mecmkocmb 600! paCHO3HABAMb  YFAEKUCAbIN | LaTeCA C nabopa- Ocy:UJ.eCTBnmoT nowaro- | AATb cBOEW no- | ma-
U criocoBbi ee yem- ras. OBpawamsca ¢ nabopa- TOpHbIM 060PYA0- | Bblii KOHTPOAL MO pe- 3HaBaTeNbHON | 1pye-

BaHWEM W Harpesa- |3ysbTaTy. LeATeNbHOCTLIO.




paHeHusA

TOpHbIM 060pyAOBaHMEM W
HarpesaTe/NbHbIMW  npubo-
paMu B COOTBETCTBMM C MNpa-
BUAAaMU TexHUKn 6esonac-
HOCTU.

Habawdames w onucsiseams
XUMUYECKUIA IKCMEPUMEHT C
NOMOLLbIO pyccKoro (poaHo-
ro) A3blKa U A3blKa XMMUMU.

®dopmynuposams  BbIBOAbI
no pesynbTaTam NpoBefEH-

HOro aKCNepUMeHTa.

CompydHu4Yames B npouec-
ce yyebHOro B3aMmoaeuncT-
BMA Npu paboTe B rpynnax

TenbHbIMK Npubo-
pamu B COOTBETCT-
BWW C NpaBuIamm
TEXHUKM Be3onacHo-
CTW, ONUCbIBATb XU-
MWYECKUIA aKCepu-
MEHT C MOMOLLbIO
A3bIKa XMMUK, ge-
NaTb BbIBOAbI NO
pesynbTaTam aKcne-
puUMeHTa.

lMonyyam 803moxc-
HOCMb HAYYUMBbCA:
0Co3HaBaTb Heobxo-
AnMmocTb cobntoae-
HuA npasun Tb n OT
ONA coXpaHeHuA
BOEro 30poBbA 1
OKPY>KaoLLMX.

MNo3HaBaTenbHbIE:
CTpoAaT peyeBoe BbICKa-
3blBaHWE B YCTHOM U
nucbMmeHHon dopme.
KommyHuKaTuBHbIE:
YunTbiBaloOT pasHble
MHEHMA U CTPEMATCA K
KOOpAMHaLMKN pasiny-
HbIX MO3ULMIA B COTPYA-
HuyecTBe.

CKUM

49

ANOMUHUA U ero
coeinHeHns

Xapakmepuszosames  anto-
MUWHWIM MO €ro NonoXKEeHUIO B
nepuoamyeckomn cucteme
XUMUYECKUX 3/1IEMEHTOB
. U. MeHpeneesa.

Onucsieams cTpoeHue, pu-

3MYeCcKMe U XUMUYECKue
CBOWCTBA a/NlOMWHMA, noa-
TBEP)AaA WX  COOTBETCT-

BYIOLMMUN YPaBHEHUAMU pe-
aKUUNA.

0Ob6bACHAMb ABOUCTBEHHbIN
XapaKrtep XUMUYECKUX
CBOMCTB OKCMAa U rmapo-
KCMAa antoMUHUA.

Hayyameca: paBatb
XapaKTEPUCTUKY
ANIIOMUHUA NO ero
nonoxenuto B MNCX3
O.N.MeHpeneesa,
XapaKTepunsosaTb
coCTaB aToMma, Xa-
pakTepusosatb dpu-
3M4ecKme N xumuye-
CKWe CBOMCTBA anto-
MWHMA, OOBACHATD
3aBMCUMOCTb
CBOMCTB atOMUHUA
OT ero NON0XKeHUA B
ncxs
O.MN.MeHpeneesa,
06BbACHATb NPUYMHDI
XMMWYECKON UHEPT-

PerynatusHbie:
MnaHupytoT cBOUN Aen-
CTBMA C NOCTaBNIEHHOWM
3afayel U ycnosuamu
ee pelleHuns, oLeHunBa-
10T MPaBUNbHOCTb Bbl-
NoJIHEHMA AeNCTBUA.
MNo3HaBaTenbHblE:
CamocToaTenbHO Bblae-
naT n GopmMmyampyoT
NO3HaBaTeNbHYIO LeNb,
MCnonb3yoT obLme
npuembl peleHuns 3a-
bau.
KommyHUKaTUBHbIE:
JlonycKatoT BO3MOXK-
HOCTb Pa3/INYHbIX TOYEK
3peHun, B TOM YnUcie He

dopmunpytoT
MHTEpEeC K KOH-
KPEeTHOMY Xu-
MUYecKkomy
3NeMeHTYy.

Teky-

LN

11.03




KoHkpemu3suposame 3nek-
TPOAUTUYECKOE  MOJyYeHUue
MeTaNN0B ONUcaHnem Mnpo-
M3BOACTBA a/IIOMUHUA.
YecmaHasnusams  3aBUCK-
MOCTb 0bnacteii npumeHe-
HMA aNlOMMHUA U ero cnna-
BOB OT CBOWCTB 3TUX Be-
LecTs.

lMposodums pacyétbl No
XUMUYECKUM bopMynam u
YPaBHEHUAM peaKkuuii, npo-
TEKaoLWMX C y4acTUeM anto-
MWHUA U ero COeANHEHUN.

HOCTM aNtOMUHUA.
lMonyyam 803moxc-
HOCMb HAYy4YUMbCA:
rpamoTHO obpa-
LLATbCA C BelecTBa-
MM B NOBCEAHEBHOM
KU3HU.

Hayuyatca: xapakTte-
pusoBaTtb ¢pu3mnye-
CKME N XMMUYECKMe
CBOWMCTBA OKCMAa U
rmapoKcmaa anto-
MWHUA, COCTABAATb
XUMUYECKME YpaB-
HEHWS, XapaKTepu-
3ytoLLme CBOMCTBA
aNlOMUHWA, pelaTb
«LEenoYKM» npespa-
LEHUNA.

MonyyaTt BO3MOXK-
HOCTb Hay4YMTbCA:
COCTaBAATb «LLeNoY-
KMU» NpeBpaLLEeHNN.

COBMaaoLWmMX C UX Cob-
CTBEHHOW, U OPUEHTU-
pYHOTCA Ha NO3ULMIO
napTHepa B 06WeHUN m
B3aMMOAENCTBUN.

50

Kenes3o u ero co-
eMHeHUA

Xapakmepuzoseames nNono-
YKeHue Kenesa B nepuogu-
YEeCKOoM CUCTEME XMMUYECKUX
anemeHTtoB . WU. MeHge-
neesa " 0CO6EeHHOCTH
CTPOEHMA aTOMa XKesesa.
Onucsbieams Gu3nYeckme u
XMMUYECKME CBOMCTBA Kene-
33, noAaTBepXAaa MUX COOT-
BETCTBYIOLWMNMN YpaBHEHUA-
MU peakLni.

O6bACHAMb Hanuune pAByX

Hayuyamca: pasatb
XapaKTEPUCTUKY XKe-
/ie3a no ero nosno-
*KeHuto B NCX3
O.N.MeHpeneesa,
XapaKTepunsosaTb
COCTaB aTOMa, Xa-
paKkTepusoBaTtb Gpu-
3M4EeCKUe N Xumunye-
CKWe CBOMCTBA Ke-
nesa, 0bbACHATb
3aBMCUMOCTb
CBOWCTB }Ke/iesa oT
€ro NnoJIoXKeHua B
Mncxa

PerynatusHble:
Y4nTbIBaIOT NPaBUIO B
NAAHUPOBAHUMN U KOH-
Tpone cnocoba peLue-
HUA

MNo3HaBaTenbHblE:
Mcnonb3ytoT NOUCK He-
obxoanmoit nHdopma-
LKW ANA BbINONHEHUA
y4ebHbIX 3aA4aHui ¢ Uc-
nonb30BaHUEM y4ebHom
nMTepaTypbl.
KommyHuMKaTUBHbIe:
KoHTponupytoT aeincT-
BMe napTHepa.

®dopmupytot
YMeHue nHTer-
pupoBaTb nony-
YeHHble 3HaHnA
B NPAKTUYECKYIO
U3Hb.

Teky-
Ky-
LN

15.03




51

Kenes3o u ero co-
e MHEeHUA

reHeTUYEeCKUX pAaoB coeaum-
HeHW skenesa Fe’ u Fe™.

YcmaHasnusame  3aBuUCK-
MOCTb 0bnacteii npumeHe-
HWA Xenesa M ero CnaaBoB
OT CBOWCTB 3TUX BELLECTB.

lposodums  pacyétbl nNoO
XMMmmyeckum popmynam wm
YPaBHEHUAM peakuuih, npo-
TEKaloLWMX C Y4ACTUEM KeJe-
33 U €ero CoOeAHEHNN.

Habnawdame v onuceisames
peaKkunmn mexay BelecTBa-
MW C NOMOLLLbO PYCCKOro
(pogHoro) asbika 1 A3bIKa
XUMUN.

OMN.MeHpeneesa,
nccnenosaTb CBOM-
CTBa Kenesa B xoae
BbINONHEHMA nabo-
paToOpPHOro OnbITa,
OMKUCbIBATb XMMUYE-
CKUI 3KCMEPUMEHT.
lMonyyam 803moix-
HOCMb Hay4yumsCs:
rpamoTHO obpa-
LLATbCA C BELLECTBa-
MW B NOBCELHEBHOM
KU3HU

Hayuyamcs: xapaKTe-
pusoBaTtb ¢pu3mnye-
CKME U XUMUYECKMEe
CBOICTBA OKCMAO0B U
TMOPOKCUAOB XKene-
3a, COCTaBAATb XU-
MUYECKME YpaBHe-
HUA, XapaKkTepu-
3ytoLLme CBOMCTBA
COeaNHEHN Kene-
3a, NPOBOAMTb Kaye-
CTBEHHbIE peaKL My,
noAaTsep:KaatoLme
Hannune B BOAHbIX
pacTBOpax KaTMOHOB
Xenesa, pewatb
«LenoYKkm» npespa-
LWEHNA.

lMosnyyam e03mMoxc-
HOCMb HAy4UMbCA:
COCTaBNATb «LEnoy-
KU» NpeBpaLLeHnia,
COCTaBNATb MOJIEKY-
NAPHbIE U NO/IHblE
WMOHHbIE YpaBHEHUsA

PerynatusHble:
MnaHupytoT cBOM Aen-
CTBWA C NOCTaBNIEHHOWM
3afayen U ycnosuamu
ee pelleHun, oLeHnBa-
IOT NPaBU/IbHOCTb Bbl-
NoJIHeHWA AencTBumA.
MNo3HaBaTenbHblE:
CamocToATeNbHO BblAe-
naT n dopmyanpytot
no3HaBaTesIbHYIO Leb,
MCNonb3yoT obLme
npvemsl pelleHus 3a-
Aau.
KommyHuKaTHBHbIE:
JonycKatoT BO3MOXK-
HOCTb Pa3/INYHbIX TOYEK
3peHUs, B TOM YUC/e He
coBnazaoLWwmx ¢ ux cob-
cTBEHHOW. U opueHTun-
pyrOTCA Ha NO3ULUMIO
napTHepa B 06LWeHnn m
B3aMMOAENCTBUN.

®dopmupytot
MHTEepec K KOH-
KPETHOMY XW-
MU4eckomy
aNeMeHTy.

Teky-
Ky-
TTZ17

18.03




No COKpaLLEeHHbIM
WMOHHbIM YPaBHEHMU-
M.

52 (P 7. JKcnepuMMeHTanbHO uccne- | Hayyamea: obpa- PerynatusHble: Passutne ocos- |Tema |29.03
PeweHue sKcrepu- dosams CBOCTBA MeTannos |warbea ¢ nabopa- YuWTbIBAIOT NPaBW/IO B | HAHHOTO, YBa- | ma-
. TOPHbIM 060PYAI0- | NNAHUPOBAHUM U KOH- | KUTENBHOTO M | tpye-
MEeHMar1bHbIX n mnx coeguHeHunn, pewatb
BaHWEM W Harpesa- |Tpose cnocoba pee- nobpoxkena- CKUiA
3a0ay4 rno meme SKCNepumeHTasibHbl€ 3a4a4YU | tenLHbimu npu6o- HUS. TeNbHOro OTHO-
«Memannoei» no teme «MeTtannbi». pamu B cooTseTcT- | Mo3HaBaTenbHble: WeHMs K gpyro-
Pa6omams ¢ nabopaTop-|Buv C npasunamu Mcnosib3ytoT MOMCK He- | My YeNOBEKY.
HbIM OBOpPYAOBaHMEM M Ha- | TEXHMKM 6esonacHo- | 06xoaMMO MHpopma- | Ero mHeHwo,
CTMW, OMUCbIBATb XM- | LM A/1A BbINOJAHEHWUA | CNOCOBHOCTU
rpesaTtenbHbIMKU Npubopamm . o
MUWYECKMIA 3KCnepu- | ydeBHbIX 3a4aHWii C UC- | BECTU AManor ¢
B COOTBETCTBUM C MNPABUNIA- | peyTt ¢ nomoLwpto nonb3oBaHMeM yuebHo | ApyrvMmMu nioab-
MU TEXHUKMN 6E30NacHOCTH. A3bIKa XMMUK, age- nutepaTtypbl. MU.
Habnrodamb cBOMCTBa Me-|NaTb BbIBOAbI NO KommyHuKaTuBHbIE:
TanN0B U UX COeaNHEHMI pesynbTaTam 3Kcre- | YUMTbIBalOT pasHble
OnuUChIBams  xummdeckus | PMenTa. MHEHWA U CTPEMATCA K
osy4am e03Mox- | KOOPAMHALMM Pa3NNY-
SKCNEPUMEHT C  NOMOLWbKO | oecme Hayyumeca: | HbIX NO3ULWMIL B COTPYA-
PycCKoro (poAHOro) A3bika W |ocosHasaTb HeoBXo- | HUuYecTse.
A3bIKa XMMUU. AnmocTb coboae-
®opmynuposame  BbiBOApI | HWA NPaBnA Tb n OT
.. |@ns coxpaHeHun
no pe3ysbTaTamMm npoBeaeH-
30,0POBbA OKPY-
HOro akcnepummeHTa. KaIOLLMX.
Onpedename (ucxoasa us
y4ebHol 3aaa4n) Heobxo-
ANMOCTb MCNOJ1Ib30BaHUA
HabAAEHMA UK SKCNepU-
MEeHTa.
53. |Koppo3ua metan- O6BACHAMb NOHATUE «KOop-|Haydyamca: ucnonb- | PerynatusHble: Passutne kom- | Teky- |01.04
1108 1 cnocobbl 3a- pO3NA» 30BaTb Npu xapakTe- | OCYL4ECTBAAIOT NOWAro- | MyHUKaTUBHOTO | Ky-
PasAUaMb XMMUYECKYIO M PUCTUKE METa/INIOB U | Bblii KOHTPOIb MO pe- KOMMOHEHTA B || i3

LWKNTbl OT Hee

3/IEKTPOXMMUYECKYIO KOPPO-

WX coeanHEeHuI no-
HATUA «KOPPO3UA

3y/bTaty.
Mo3HaBaTeNbHble:

obuweHnn u co-
TpyaHW4ecTse




3UI0.
Unnaocmpuposams npume-
PaMKM MOHATUA «KOPPO3UAY,
«XMMUYECKas Koppo3uay,
«3NIEKTPOXMMUYECKAn  Kop-
po3unaAY.

Xapakmepu3o8ams cnoco-
6bl 3aLWMUTbI METa/N/IOB OT
KOppo3uu.

METANN0BY», KXUMU-
yecKan Kopposua»,
«3/1eKTPOXMMUYe-
CKana Koppo3una»,
HaxoauTb cnocobbl
3alWMTbl METANN0B
OT KOppo3uu.
lMonyyam 803moix-
HOCMb HAay4Yumsca:
NPUMEHATb 3HaHUA O
KOPPO3UM B XKU3HW.

BnagetoT 0bwmm npue-
MOM peLleHuns 3ajay.
KommyHUKaTUBHbIE:
YunTbIBalOT pasHble
MHEHWSA N CTPEMSATCA K
KOOpAWHaL MK Pasnmny-
HbIX MO3ULMIA B COTPYA-
HU4yecTBe.

CO CBEpPCTHUKa-
MU N yuynTena-
MU.

54 |MeTtannbl B Nnpupo-
ae. lNoHAaTne o me-
Tannypruu

55 |MeTtannbl B npupo-

pe. lNoHAaTne o me-
Tannyprum

Knaccuguyuposame dop-
Mbl MPUPOLHBIX COEANHEHNN
MeTannos.
Xapakmepu3zosame obuwue
cnocobbl nonyyeHns meTan-
NOB: NWPO-, TMAPO- U SNEK-
TPOMETaNNYPruto.

KoHKkpemu3suposame cno-
cobbl NONyYeHUs MeTannoB
npUMepammn n ypaBHEHUAMU
peakuuih € CcocTaB/lieHMEM
3NeKTPOHHOro H6anaHca.

Onucbieams ~ [OMEHHbIN
NPOLECC M 3NEKTPOAUTUYe-
CKOe noJlyYyeHne MeTannoB.

Paznuyame  4YépHble U
LBETHble METANNbl, YyryH WU
cTanb.

Hayyamcs: cocTtas-
NATb YPaBHEHWS pe-
aKLUWM, NeXkawmx B
OCHOBE MOJIyYeHUA
METaNINoB.
lMonyyam 803moxc-
HOCMb HAYYUMBbCA:
npuBOANUTb NpUMe-
pbl ypaBHEHWUI pe-
aKLUWM, Nexkawmx B
OCHOBE MPOMbILL-
JIeHHbIX cnocobos
Noay4YeHns YyryHa u
cTanu.

PerynatueHble: OsnageHne Ha- | Teky- | 05.04
OcyLLecTBAAIOT NOLWAro- | BbIKamu Ans Ky-

Bblil KOHTPO/Ib NO pe- MPaKTUYECKOR |44
3ynbTarty. LeATeNbHOCTU.
Mo3HaBaTenbHble:

MpoBoaAT cpaBHeHME U

KnaccuouKaumio no 3a-

[JaHHbIM KpUTEPUAM

KommyHuKaTHBHbIE:

[orosapmBsatoTca o co-

BMECTHbIX AeMCTBUAX B

Pas3NNYHbIX CUTYaLUAX.

PerynatusHble: BuipaxkatoT age- | Teky- | 08.04
BHOCAT HeobXxoauMble | KBaTHOE MOHU- | ky-
KOPPeKTMBbI B AEMCTBNE | MaHWMe NPUYMH | 451

rnocne ero 3aBepLlieHuns
Ha OCHOBE ero 1 yyeTa
XapakTepa caeNaHHbIX
owmnboK.
MNo3HaBaTenbHbIE:
CTpoSAT peyeBoe BbICKa-
3blBaHMeE B YCTHOM U
nMcbMeHHoOMN popme
KommyHuMKaTUBHbIe:
KOHTPOAMPYIOT AeNCT-
BMA NapTHepa.

ycnexa v Heyc-
nexa y4yebHom
[eaTeNbHOCTH.




56 |O606weHne 3Ha- CuctematmsmpoBaTb yueb- | Hayyamca: 0606- | PerynatusHble: BoipaxatoT age- | Teky- | 12.04
HUi No Teme HbIit MaTepuana; paboTaT ¢ | LaTb 3HaHKA U BHOCAT HeobxoaMMble | KBAaTHOE MOHK- | ky-
7’ o
o npeacTaBAATb UX KOPPEKTWBbI B AICTBME | MaHMe NPUUMH o
«MeTannbi» Tabanuein MNCX3. pea PP A P Lwmm
cxem, TabauL, Npe- | Nocie ero 3aBepLIeHNA | ycnexa u Heyc-
3anuceleams ypaBHeHUsA 3eHTaLMi Ha OCHOBE €ero yyeTa nexa yue6HoM
peaKLLMVI B MON1EKYN1APHOM U cAenaHHbIX OWNOOK. OeATeNbHOCTW.
WOHHOM BUZeE. MNo3HaBaTenbHbIE:
CTpoAT peyeBoe BbICKa-
3bIBaHWE B YCTHOW U
nMcbMeHHo dopme.
KommyHMKaTUBHbIE:
KoppeKTupyoT geiict-
BMA NapTHepa.
57 |KoHmponbHas CucTtemaTmMsnpoBatb U Hayyamca: npume- | PerynatusHble: MpoasnaoT oT- |Tema |15.04
pa6oma Ne 3 06061WaTh 3HaHWA; CaMO- HATb NO/lyYeHHble Ocy:u.l.eCTBanT MTOTO- | BETCTBEHHOCTb | Ma-
3HaHMA 1 cHOPMM- | BbIii U NOLIATOBbIN KOH- |33 PE3yNbTaThl.  |tpye-
no meme CTOATE/IbHO BbINOZIHATbL pa-
POBaHHbIE YMEHWA | TPONb MO pe3ynbTaTy. KU
«Memannol» 6oty; paboTaTh C Hay4HO- [/19 pelleHns yueb- | MosHaBaTenbHble:
I'IOI'IynﬂpHOVI nMTepaTypon, HbIX 3a4au. CTpoAT peyeBoe BblCKa-
CMPaBOYHbIM MaTepPUaioM. 3blBaHWe B YCTHOM K
nucbMmeHHon ¢opme.
KommyHuKaTHBHbIE:
KOHTPOAIMPYIOT AeicT-
BUA NapTHepa.
Xumua u okpy- |58 |Xumunuyeckuii co- MHmezpuposame cBefeHus | Hayyamca: xapakTe- | PerynatusHble: ®opmuposanmne | Teky- [19.04
»alouw,aa cpega cTaB nnaHeTbl 3em- no dusnyeckoi reorpapum g|P11308aTb Xumuue- | lnaHMpyloT CBOM AeN- | TOTOBHOCTY 1 Ky-
N CKMIi COCTaB MBOMN | CTBMA B CBA3M C MOCTaB- | CMOCOBHOCTYU K Ui
(24) na. 3HaHUS O XMMWUYECKOMN opra- . . w
KNeTKW; coCTaB Aapa, | NeHHoM 3agadeii nyc- | obydeHuio n
HU3auMn NNaHeETLI. MaHTUM 3eMHOM KO- | IOBUAMM €€ pelleHna. | camopasBUTUIO

Xapakmepu3o8ame  XUMMU-
YeCKUIA cocTaB reosiornye-
CKMx 060s104eK 3emnn.

Paznu4ame MuHepansi n
ropHble NopoAbl.

pbl;

lMonyyam 803mMox(-
HOCMb HAYYUMBbCA:
06bACHATb MUp C
TOYKU 3pEHUA XMMUN

MNo3HaBaTenbHblE:
CrasaT u popmyampytot
uenn n npobnembl ypo-
Ka.

KommyHUKaTUBHbIE:
ALEeKBATHO UCMONb3YIOT
peueBble cpeacTBa ANA
addeKTBHOro peleHns
KOMMYHWKATUBHbIX 3a-

M camoobpaso-
BaHWIO Ha OCHO-
BE MOTUBALMM K
obyyeHuo n
NO3HaHWIO.




Jau.

59. | OxpaHa okpyato- Xapakmepu3osams WCTOY- | Hay4amca: cooTHo- | PerynatueHble: dopmupytot Teky- | 22.04
weii cpeapl OT xu- HUKM XMMMUYECKOrO 3arpss- | C1Tb Haxoxaerne Pasnnyatot cnvoc06 " KOA{‘\MVHMKaTMB- Ky-
o 3/1eMEHTOB B NpK- pesynbTat AencTensa. HBIil KOMMOHEHT |}, 1454
MWYECKOro 3arpss- HEHWS OKpY»Katolen cpeapl.
poge 1 cnocobbl ux | Mo3HaBaTeNbHble: B 06LWEeHNM U
HeHnA Onucbieames  rnobanbHble NoNy4YeHUs; HeobXo- | BnagetoT obLmMMm npue- | coTpyaHMUYecTse
9KOo/10rn4ecKkmne I'IpO6J1€MbI, AUMOCTb XUMKnye- MOM peLueHna 3agau. CO CBEPCTHUKa-
CBA3aHHbIE C XUMMUYECKWUM | CKOro nponssoactea KommyHuKatusHble: MU B npoLuecce
3arpsAsHeHnem n TpeboBaHW K 0x- | JoroBapuealoTca o co- | obpasoBaTesib-
aHe OKpy)Kalolleil | BMeCTHOM AesATeslbHO- | HOW AeAaTeslbHO-
lpednaeams nNyTM MUHU- P pyraiow A A
M cpeapbl; HeobxoamM- | CTM Nog, PyKOBOACTBOM | CTU.
MU3aunn  BO3AEUCTBUA  XWU-| vioctb npumeHeHus | yuutens.
MUYEeCKOro 3arpAsHeHunA Ha|cospemeHHbIX Be-
OKpY*KaloLLyto cpeay. ecTs U matepunason
Mpueodume npumepbl me- | ¥ TPeboBaHHiA K
3p0poBbecbeperke-
XKAOYHApPOAHOro coTpygHu4ye- HUto
cTBa B obsactm OXpPaHbl OK- Mony4am 803mo-
pYy*KatoLLel cpeabl OT XMMU- | Hocmb Hay4umeca:
YeCKoro 3arpsasHeHus. 0BBACHATL MU C
TOYKM 3PEHUA XMMUK
0606weHne |60 |BeuwecTBa Mpedcmasname wnHdopma- | Hayyamea: 0606- PerynatusHble: WmetoT uenoct- | Teky- |26.04
3HaHW LMo no Teme «Mepuoguue- |4t nHdopmaumio | MNaHUPYIOT CBOW felt- | Hoe MMPOBO3- | ky-
o no Teme B BUZe CTBMSA B CBA3M C NOCTaB- | 3peHuUe, CoOoT- nii
no xmmuu CKMn 3aKOH W nepunoaunye- o o w,
CXeM; BbINOHATD NleHHOW 3ajaueii uyc- | BeTcTByloLLee
3a Kypc ckaa cuctema [l. N. MeHnae- | recropyio paboty. | nosuamm ee pewenns. | cospemeHHOMy
OCHOBHOW LLUKO- neesBa B CBeTe TEeOPWUWU |[llonyyam eo3mox- |[lo3HaBaTenbHble: YPOBHIO pa3Bu-
nbl. CTPOEHMA aToma» B BWAe |Hocmb Hayyumeca: | CTaBAT U GOPMYMPYIOT | TUA HAYKU.
NoaroToBka K TabAuL, CXeM, OMOPHOro 06BbEKTUBHO OLLEHUN- | Lenn n npobaemsbl ypo-
BaTb MHPOpPMaLMIO O | Ka.
OCHOBHOMY KOHCNEeKTa, B TOM 4Yucne cC
BelecTsax U Xumn- | KomMyHUKaTUBHbIE:
rocyaapcreeH- npumereHvem cpeacts MKT. | yeckux npoueccax, | KorTponmpyioT aeiict-
HOMY BbinonHAmMb TecToBble 3a- | KpUTUYECKM OTHO- BUA NapTHepa.
3K3aMeHY AaHWA No Teme. CUTbCA K NCeBAOHA-
(7u) Mpedcmasnsmes nHdopma- |Y4HOA nkdopmauuy,

LMo No Teme «Buabl xumm-

Heao06pocoBEeCTHOM
peKkname.




4YeCKOW CBA3M U TUNbI KPU-
CTaIINYECKUX PELLETOK.
B3anMmocBA3b CTPOEHUA U
CBOWCTB BELLECTB» B BUAE
Tabnuu, CXem, ONOPHOro
KOHCMEeKTa, B TOM Yuc/e C
npumeHeHnem cpegcts UKT.

61 |Xvmunyeckune peak- npeacmaeﬂﬂmb MHd)opma- Hayyamcsa: 0606- PerynatusHble: MpossasioT 3Ko- | TeKy- |29.04
U umio no Teme «Knaccuduka- | Uame uHgopmayuto | NNaHMpPYIOT CBOM feii- | normueckoe Ky-
o no meme e sude CTBMWA B CBA3M C NOCTaB- | CO3HaHMe. o
Una XuMmmn4yeCcKmnx peakymnm no o o
CXeM, 8bIMOAHAMbL | NeHHOM 3ajaueii 1 yc-
pasindHbIM - NPU3HAKaM» B | mecmogyto pabomy. | nosuamm ee peLueHus.
Bunae Ta6J'IMLI,, CXeM, ONOPHO- | Monyyam so3mox- |lo3HaBaTenbHble:
FO KOHCMEKTa, B TOM YUCAe C|HOCMb Haydumbcs: | CTaBaT n popmyampytot
NPUMeHeHWeM cpeacTs MKT. |OnPeaensts sos- e 1 npobnembl ypo-
MOXHOCTb MPOTeKa- | Ka.
BoinonHame TectoBble 3a-
HUA XUMUYECKUX KomMyHMKaTUBHble:
AaHNA NO TEME. peaKLMii Ha ocHoBe | AEKBaTHO UCMO/b3YIOT
Xapakmepu308amb  OKWUC- | sneKTpoXMMUYECKO- | peyeBble CpeAcTBa AN
INTENIbHO- ro paga Hanpaxe- | 3GGEKTUBHOIO pelleHus
BOCCTAHOBUTENbHbIE  peak- |HW/ MET/N0B, PARA | KOMMYHUKATMBHbIX 33-
3/1eKTPOOTPULA- Jau.
unn, oKucamnTesb U BOCCTa-
TENbHOCTM HemeTasl-
HOBUTE/Ib. NI0B, TabAULbI pac-
Omauyams OKUCAUTENbHO- TBOPMMOCTU U YUY€Ta
BOCCTAHOBUTENbHbIE  peak- | Yciosuil nposese-
LMK OT peakumii obmeHa. HUA peakumnu;
3anucbieame YpaBHeEHUA
OKUCAUTENIbHO-
BOCCTAaHOBUTEJIbHbIX peakK-
UMM C NOMOLLbIO MeToAa
31EKTPOHHOrIO 6anaHca.
62 |OcHOBbI HEOPraHU- Xapakmepu3zosams obuime, | Haysamcea: 0606- PerynatusHble: BocrnutaHune Teky- |06.05
wame UHOPMa- | YUUTHIBAIOT MPaBUIO B | OTBETCTBEHHOTO




YyecKom XMmmnm

63

OcHoBbl HeopraHu-
YECKOM XMMUm

ocobeHHble W  UHAMBUAY-
a/lbHble CBOMCTBA KUCAOT,
OCHOBaHW N conen B caeTe
TEOPUN INEKTPOJIUTUYECKON
auccoumaumu.
Ap2ymeHmuposams  BO3-
MOXKHOCTb MPOTEKAHUA XU-
MUYECKMX peakuMin B pac-
TBOPaxX 3NEKTPONUTAX MCXO-
A5 U3 YCNOBUN.
Knaccugpuyuposame Heop-
raHM4yeckme BewecTBa no
COCTaBY M CBOMCTBaM.
Mpusodums npumepsl
npeacraBuTenen KOHKpeT-
HbIX K1AaCCOB W rpynn Heop-
raHM4YeCcKUX BELLECTB.

yuro no meme 8 gude
CXeM, 8bIMOoAHAMb
mecmosyto pabomy.
lMonyyam 803moxc-
HOCMb Hay4umecs:
pasanyaTb XMmmye-
CKMe 06beKTbI (B
cTaTuke):

— XMMWYECKue ane-
MEHTbI M NPOCTble
BeLLEeCTBa;

— MEeTanNbl U Heme-
TanNbl U XapaKTepu-
30BaTb OTHOCUTE/b-
HOCTb NPUHAANENK-
HOCTM TaKuX 06beK-
TOB K TOW UM UHOM
rpynne;

— OopraHu4Yeckue un
HeopraHuyeckune
coeuHeHus;

— rMApoKcuAabl (Ku-
caopoacogepKalmne
KMCNOTbI, OCHOBA-
HUA, amoboTepHble
r’MApPOKcUabl);

— OKcuZbl Hecone-
obpasytoume u co-
neobpasytowme (Ku-
C/IOTHblE, OCHOBHbIE,
amooTepHble);

— BaNIEHTHOCTb U
CTeneHb OKUCNEHWUS;
— cucTemaTuyeckmne
W TPUBUMANbHbIE
TEPMUHbI XMMUYe-
CKOM HOMEHKNaTy-

pbl;

NAaHUPOBAHWUMU U KOH-
Tpone cnocoba pelue-
HUA.

MosHaBaTenbHble:
Mcnonb3yoT NOUCK He-
obxoaumori nHpopma-
LUK 418 BbINOJIHEHUA
yyebHbIX 3a4aHuUI € UC-
NnoJsib30BaHNEM y4ebHOM
nuTepaTypbl.
KommyHUKaTUBHbIE:
YunTbIBatOT pasHble
MHEHWA 1 CTPEMATCA K
KOOpAMHaLMKN pPasnmny-
HbIX MO3ULUMI B COTPYA-
HU4ecTBe.

OTHOLLIEHMA K
npupoae.

Ky-
LN

PerynatusHble:
PasnunuatoT cnocob m
pe3ynbTaTt AencTBuA
MNo3HaBaTenbHblE:
BnagetoT ob6wmm npue-
MOM pelleHuna 3a4a4
KommyHuKaTHBHbIE:
JorosapusatoTca o co-
BMECTHOI AeATeNbHOo-
CTW NOA, PYKOBOACTBOM
yuutena

CTtpemneHue K
340poBOMY 06-
pasy KU3Hu

Teky-

LN

13.05




— 3HAKOBYIO CUCTE-
MY B XMMUU (3HaKK U
bopMmynbl, UHAEKCHI
M KO3PPMUMNEHTDI,
CTPYKTYPHbIE N MO-
nekynsapHble pop-
MY/bl, MOJIEKYNIAP-
Hble U MOHHbIE
YpaBHEHMA peaKkuui,
NoJiHble U COKpa-
LWEHHbIE MOHHblE
YPaBHEHMA peakLuii,
TEPMOXMMMUYECKME
ypaBHeHuA, 0603Ha-
YeHuA CTeneHn
OKWUC/IeHUSA U 3apsaaa
MoHa B popmyne
XMMWYECKOTO CO-

eauHeHusA).
64 |MoBTOpeHMe n CuctematmsmposaTb yueb- | Hayvamca: 0606- PerynatueHble: BolpaskatoT age- | Teky- | 17.05
06061WeHme no Te- HbIl MaTepuana; paboTaTb ¢ | WaTb 1 cucTemaTy- BHocsaT HeoﬁXOp.Vll\/lble KBaTHOE MOHW- | Ky-
me. MoAroToBKa K Ta6amuedi MCX3. 3MpPOBATb NOMYYEH- | KOPPEKTUBLI B IEACTBUE | MAHME NPUYUH | 1)) 107
. Hble 3HaHuA. nocne ero 3aBeplueHns | ycnexa u Heyc-
KOHTPOJIbHOM pa- 3anuceisams ypaBHeHUA Moayyam 803mox¢- | Ha ocHOBe ero yuyeTa nexa y4e6Ho
bote peaKLI,MVI B MOJIEKYNIAPHOM U | Hocmb Hay4umeca: | CAeNaHHbIX OWMBOK. DeATeNbHOCTHU.
MOHHOM BUAE. rpamoTHo obpa- Mo3HaBaTenbHble:
waTbeA ¢ Bewectsa- | CTposT peyesoe BbiCKa-
MM B NMOBCEAHEBHON | 3blBaHWE B YCTHOM U
KU3HU. nucbMeHHon ¢opme.
KommyHuKaTuBHbIE:
KoppeKTupytoT aencr-
BMA NapTHepa.
65 |UMmozosas CuctemaTM3MpoBaTh U Hay4amcsa: npume- | PerynaTusHble: MpoasnatoT oT- | UTO- |20.05
KOHMPObHAA 06061WaTh 3HaHMA; Camo- HATb NOJyYeHHble OcCyLLecTBNAIOT UTOFO- | BETCTBEHHOCTb | ro-
3HaHMA 1 CGOPMM- | BbIi U MOLIATOBbLINA KOH- | 3@ Pe3y/bTaTbl. | gu i
pa6oma CTOATENNbHO BbIMOJ/IHATL pa-

60Ty; paboTaTb C Hay4YHO-

poBaHHble yMeHUA

TPO/b NO pe3ynbTaTty.




NONynApHON NTEPaATYPOMH,
CNPaBOYHbIM MaTepUanom.

66

AHaNN3 KOHTPOb-
HOW paboTbl.

AHannsnpoBaTb pesyabTaT
paboTbl; paboTtaTtb ¢ Taban-
LUaMM, KPYyroBom amnarpam-
Mo#. CoCcTaBNATb CXEMDbI
YPaBHEHWI peaKkunii u xa-
PaKTePUCTUKA UX B CBETE
OBP.

ONA pelweHmn yyeb-
HbIX 334ay.

Mo3HaBaTenbHble:
CTpOoSAT peyeBoe BbICKa-
3blBaHWE B YCTHOM U
nUcbMeHHoM popme.
KommyHMKaTUBHbIe:
KOHTPOIMPYIOT AeNncT-
BMA MapTHepa.

PerynAaTusHble:
PasnnyatoT cnocob u
pesynbTaT AENUCTBUA.
MNo3HaBaTenbHblE:
BnagetoT 06Wwmm npue-
MOM peLleHuna 3a4ay.
KommyHuKaTuBHbIE:
[orosapusatoTcs o co-
BMECTHOI fAeATeNbHOo-
CTW, NPUXOAAT K 0bLe-
MYy pelueHuto.

UcnbiTbiBatOT
YyBCTBO rOpPA0-
CTW 3a poccui-
CKYIO HayKy.

Teky-
Ky-
TTZ17

24.05
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