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Oo0pa3oBaTebHas OPraHu3aNus
MYHHIIUNIAJIbHOE Ka3éHHOE 0011e00pa3oBaTeibHOE YUpPeKIeHne
« Kopexko3eBckas cpeansisi 001eo0pa3oBaTe/ibHAs IKOJIA»

IIporpamma oTaeIBLHBIX Y4€OHBIX NIPEIMETOB
«XHMHUD)

ba3oBbIil ypOBEHb



MHNOACHUTEJBbHASA 3AIINCKA
IlepeyeHb HOPMATHBHBIX TOKYMEHTOB, HCI0JIL3YEMBbIX JUISl COCTABJIEHUS
padoyeii MPOrpamMMbi:

Pabouas mporpamma mo xumuu s 11 kmacca pazpaboTaHa B COOTBETCTBHH C
TpeOoBanusiMu DefepanbHOrO TOCyAapCTBEHHOrO0 00pa30BaTEIbHOTO CTaHJAapTa OCHOBHOIO
obmero oOpaszoBanus (cOopuuk - M.: Jpoda, 2010 r.), 6a30BBIi ypOBEHB, MOIHOCTHIO
oTpaxaromel coaepxkanue [IpumepHOil mporpamMmbl, ¢ JOHNOJHEHUSIMHU, HE MPEBBILIAIOIUMU
TpeOOBaHUS K YPOBHIO MOATOTOBKH oOydaronmxcst u obecriedena YMK mns 8-11-ro kimaccos
munuu O. C. N'abpuensna.

Pabouas mporpamma no xumuu s 11 kimacca pa3padoTana B COOTBETCTBHH C:

o . OenepanbHBIM 3aKOHOM OT 29 nexadps 2012 r. Ne 273- @3 «O6 o6pa3zoBaHuu B
Poccniickoit denepanuny;

o denepallbHBIMH TOCYAapCTBEHHBIMH 00pa30BaTEIILHBIMU CTaHIAPTAMU;

® OCHOBHOW 00pa30BaTEIbHON MPOTPaMMO CpetHero (ITOJTHOTO0) 00IIero
obpazoBanus MKOVY «Kopeko3zeBckas cpenHss 001eo0pa3zoBaTenbHas KOy,

e  Vyebusim mianoMm Ha 2017-2018 yuebnsiii roq MKOVY «Kopekoszesckas COLLy;

e [Ipukaszom MunuctepctBa oOpasoBanus u Hayku Poccuiickoit @enepannu oT
31.03.2014 Ne 253 «O0 yTBepKaAeHUH (elepaTbHOTO MepeyHs YIeOHHKOB,
PEKOMEHIyEeMbIX K HCIIOIb30BAaHHUIO MPU PeaTN3allii UMEIOIINX TOCYIapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTeIbHBIX POTPaMM HavaJILHOTO OOIIETO0, OCHOBHOTO
o011ero, cpeTHEro ooIIero 00pa3oBaHU,

Ha OCHOBE!

npoepammul - Tabpuenana O.C. ¢ y4eToM NPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro
obOpazoBanus 1o Kypey «Xumusi» B 8- 11 kiaccax.

Bech TeopeTnueckuii MaTepuan Kypca XMMHUU NI OCHOBHOM IIKOJIBI paccMaTpUBAaETCs Ha
NEPBOM TOJay OOYYEHHs, YTO IO3BOJISIET ydamumcs Oojiee OCO3HAHHO W TIyOOKO H3YYHTh
dakThyeckuil maTepuan — XHMHIO JJIEMEHTOB M HMX coenuHeHuid. Hapsgy ¢ sTum Takoe
MIOCTPOCHHE TMPOrpaMMBbl  J]a€T BO3MOXKHOCTH pa3BUBATh IOJYYCHHBIE IE€PBOHAYAIHHO
TEOpETUUECKHE CBE/IeHUsI Ha 00TaToM (aKTUUECKOM MaTepuaje XUMHUU DJIEMEHTOB.

[IporpaMMa mocTpoeHa € YYETOM peanu3alii MEeXIPEIMETHBIX CBA3€M € KypcoMm
¢u3ukn 7 Kiacca, IJie U3ydaeTcs OCHOBHBIE CBEIECHUS O CTPOCHMM MOJIEKYJ] U aTOMOB, U
Oouosornu 6-9 KIACCOB, TJ/I€ MAa€TCS 3HAKOMCTBO C XUMHYECKOW OpraHu3aiuend KIETKH |
npoleccaMi 0OMeHa BEIECTB. MPUMEHEHUE MOJTYYEHHBIX 3HaHUM M yMeHU#l ams: Ge3omacHoi
paboTHI ¢ BellecTBaMM B J1JaOOpaTopuu, ObITY U Ha IPOU3BOCTBE; PEIICHUS TPAKTUUYECKHUX 3a]a4
B TIOBCETHEBHOM XW3HU; MPEAYNPEKICHUS SIBICHUN, HAHOCSIIMX BpPE] 370POBBIO UEIOBEKA U
OKpyXarolel cpene; IMPOBEIEHUS HCCIENOBATEIbCKUX paboT; CO3HATENBbHOTO BBIOOpA
npodeccuu, CBA3aHHOW ¢ XUMHUeH. [ 1aBHOM 1enbio 0O0pa3oBaHus SIBIIIETCS pa3BUTHE peOeHKa
KaK KOMIIETEHTHOM JIMYHOCTH NyTeM BKJIOYEHHS €ro B pa3JIMyHble BHUJABl LIEHHOCTHOMN
YeJIOBEYECKON NEATETbHOCTH: yueba, Mo3HaHHUsI, KOMMYHHKaIUs, MPo(hecCHOHATbHO-TPYAO0BOM
BbIOOp, JMYHOCTHOE  CamMOpa3BUTHE, IIEHHOCTHBIE  OpPUEHTAIMH, TOMCK  CMBICJIOB
xu3HeneaTenpHoCcTH. C 3TUX MO3UIMi 00yueHHe paccMaTpUBaeTcs Kak Mpolecc OBJaJEeHUs He
TOJIBKO OIPEAEIICHHON CYMMOW 3HAHUM M CHCTEMOM COOTBETCTBYIOIMX YMEHHU M HaBBIKOB, HO
Y KaK IIPOLIECC OBJIAJCHMSI KOMIIETEHIIUSAMM.

PaGouas mporpamMMa 1mo XUMHUHU: KOHKPETH3UPYET MOJIOKEHUS (PYHIAMEHTAJIBLHOTO Spa
colepkaHus OOyueHHs] XUMHHM C YY€TOM MEXIPEIMETHBIX CBA3eH Y4eOHBIX MpPEIMETOB
€CTECTBEHHO-HAYyYHOr0  I[MKJa; ONpeeNseT  IOCIeI0BaTeIbHOCTh  W3Y4YEHHUS  €IMHUIL
coJiepKaHusl 00y4eHHsI XUMHUU U GOPMHUPOBaHUs (pa3BUTH) OOIIMX YUEOHBIX U crielM(pUIECcKIX
NPEIMETHBIX YMEHUH; NaéT OpUEHTUPOBOYHOE PaCIpe/ieeHne yueOHOro BpEMEHH 10 pasjenam
U TEMaM Kypca B MOAAJILHOCTH «HE MEHEE».



CopaepxaHue MporpaMMbl HallpaBJI€HO HA OCBOEHHE 3HAHWW M HAa OBJIAJICHUE YMEHHIMHU
Ha 0a30BOM YpOBHE, YTO cooTBeTCTBYeT OOpazoBaTenbHON MporpaMmMe mkobl. OHa BKIIOYAET
BCE TEMbI, NIPEAYCMOTPEHHBIE (hefiepaibHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHbIM CTAHIAPTOM
OCHOBHOT'O 00111ero 00pa3oBaHMs [0 XMMUU M aBTOPCKOW MPOTrpamMMoil yueOHOro Kypca.
IIporpamma kypca «XuUMUN» IOCTPOEHA HA OCHOBE CIUPAIbHON MOJAEIH, PeyCcMaTpUBaIOIIEH
IIOCTEIIEHHOE pa3BUTUE M YINIyOJEHHE TEOPETUYECKUX NPEJICTaBICHUN IpU JMHEHMHOM
03HAaKOMJIEHUHU C AIMITUPUYECKUM MaTEPUATIOM.
OTO OIpeneanIo HeJau 00yUYeHUs] XUMHUM:

Hean n3yyeHust XuMUM:

® OCBOCHHME CHUCTeMbl 3HaHUN O (yHIaMEHTAIbHBIX 3aKOHAX, Teopusax, (akrax
XUMHH, HeOOXOJUMBIX JJIsl TOHUMaHUsl HAyYHOW KapTHUHBI MUDA;

e OBJaJiCHUEC YMEHHUSIMH NPUMEHATHh TMOJY4YEHHbIE 3HAHHUS JJs OOBSCHEHUs
pa3HOOOpa3HBIX XUMUYECKUX SBJICHUN M CBOWCTB BEIIECTB, OLICHKH POJIM XUMHH B
Pa3BUTUU COBPEMEHHBIX TEXHOJOTUN U MOJIYYEHUH HOBBIX MAaTEPUAJIOB;

e pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB M HUHTEIIEKTyalbHBIX CIIOCOOHOCTEH B
IIPOLIECCE  CaMOCTOSITENbHOIO NPUOOpETeHHs] 3HAHUW B  COOTBETCTBHM C
BO3ZHUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

e BOCHUTaHHE YOEKJECHHOCTH B MO3UTUBHON POJIM XMUMHH B JKU3HU COBPEMEHHOTO
o0miecTBa, HEOOXOIUMOCTH XHMHYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U OKPY’KAIOIIEH cpene;

® - OCBOGHHE BaXXHEHIIMX 3HAHUN OO0 OCHOBHBIX MOHATHSX M 3aKOHAX XHMHH,
XUMHUYECKON CUMBOJINKE;

® - OBJIAJICHUE YMEHUSMHU HAOII01aTh XUMUYECKUE SIBJICHMUS, IPOBOJUTH XUMUYECKUI
SKCIIEPUMEHT, MPOU3BOJUTH PAcU€Thl HA OCHOBE XUMHUYECKHX (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLINN;

e - BOCINUTaHHE OTHOIIEHHS K XUMHUU KaK K OJHOMY U3 (QyHIaMEHTAJIbHBIX
KOMITIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIIEUeI0BEYEeCKOM KyIbTyphbI;

® - [IpUMEHEHHE MOJYYECHHBIX 3HAHWH M yMEHUH i1 0€30IacHOr0 MCHOJIb30BAHUS
BEIIECTB U MaTE€pPHUAJIOB B OBITY, CEIbCKOM XO3S5IICTBE U Ha MPOU3BOJCTBE, PEIICHUS
MIPAaKTUYECKUX 3a7a4 B IIOBCEJHEBHOW JKHM3HU, NPEAYNPEXKICHUS SBICHUM,
HaHOCSAILIUX BPEJl 310POBbIO YEJIOBEKA U OKPYXKAIOLIEH Cpele.

3agauu o0yueHus:
e - ¢opMupoBaHUE 3HAHUN OCHOB HayKH, BaKHEUITUX (AaKTOB, MOHATHIA, 3aKOHOB U
TEOPHii, A3bIKa HAYKH, JOCTYITHBIX 0000IIEHHIH MUPOBO33PEHUYECKOT0 XapaKTepa;
® - pa3BUTHE yMEHUH HaOmI0/aTh U OOBICHATH XMMHUYECKHE SIBICHHS, COOMIOATh
MpaBWjla TEXHUKH O€30IacHOCTH Mpu paboTe C BEIIeCTBAMU B XMMHUYECKOM
71a00paTOpPUU U B MIOBCETHEBHON KU3HU;
® - pa3BUTHE MHTEpeca K XUMHH KaK BO3MOXKHOM oOyiacTu OyAyIien nmpakTHYecKon
NEeSATEIbHOCTH;
® - pa3BUTHE HHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH M TYMaHUCTHYECKHX KadecTB
JUYHOCTH;
e - (hopMHUpPOBAHME IKOJIOTMYECKOTO MBIIUICHHUS, YOEXKIEHHOCTH B HEOOXOIUMOCTH
OXpaHbl OKPYKAIOUIEH CPEIbI.
O0mas xapakTepucTHKA Y4eOHOr0 npeaMera
Becb Teopermueckuil marepuan  Kypca XMMHU U1 OCHOBHOM  IIIKOJIBI
paccMaTpuBaeTCs Ha MEPBOM TOAy OOY4YeHMs, UTO IMO3BOJISET ydalluMcs Oojiee OCO3HaHHO U
IyOOKO M3Y4YHTh (paKTHUECKHM MaTepuall — XHMHIO 3JIEMEHTOB M UX coenuHeHuil. Hapsny c
3TUM TaKO€ IIOCTPOEHHE MpOrpamMMbl JaeT BO3MOYKHOCTH pa3BUBaTb IIOJy4YEHHbBIE
NEpPBOHAYAIbHO TEOPETUYECKUE CBEIEHUsS Ha OoraroM (QakTHYeCKOM MaTepuaige XUMUU
3JIEMEHTOB. B pe3ynbpTare BRIMTPBIBAIOT 00€ COCTABISAIONINE Kypca: U TEOpHsL, U (PaKTHI.
Oo0mas xapakTepucTuKa y4eOHOro npoiecca:



[Tpu npenogaBaHuu Kypca XUMUU 5 UCTIOTB3YIO CIIEAYIOIINE TEXHOJIOTMHA 00YUECHHUS:
TEXHOJIOTMH COTPYIHUYECTBA, PA3HOYPOBHEBOI'O0 00YUEHHUS, IEATEIbHOCTHOTO MOX0/1a, METO]
MpoOeKTa, MeTo uccaenoBatenbekoir padorsl, UK T, 3m0poBbecOeperaromye TeXHOIOTHH;
UTPOBBIE TEXHOJOTHH.

[Tpu ucnons3oBanuu UKT yunTeiBaroTcs 310poBbecOeperaronie acekTbl ypoka.
[udpossie 0OpazoBaTenbHbIE pecypebl: npeseHTauuu PowerPoint k ypokam.
O06opynoBaHue:
- KOMIIBIOTEPHI;
- MyJIbTUMEIMUHBIA POEKTOP;

Hcnonb3yemoe nporpaMMHoOe o0ecrieyeHue:
- Word
- PowerPoint

[IporpaMma TOCTpOEHA C Y4YETOM pealu3aliiil MEKIPEIMETHBIX CBS3€H C KypcoMm
¢u3uku 7 Kiacca, IZie U3y4yarOTCsl OCHOBHBIE CBEJIEHHS O CTPOCHMM MOJIEKYJ] M aTOMOB, U
Oouonorun 6—9 kimaccoB, /€ JaeTcsi 3HAKOMCTBO C XHMMHUYECKOM OpraHu3aluend KJIETKH U
nporeccaMy 0OMeHa BeIleCTB.

O0ocHoBaHMe BHIOOPA cHCTEeMbI 00YUeHHS H PA3JIHYHBIX Y4eOHO-MeTOANYeCKUX
KOMILJIEKCOB JIJISl peajin3anuu pado4eil nporpaMmsbi.

B cootBerctBuu ¢ 3akoHOM PD «O6 006pazoBaHum» OCHOBHOM 3ajjaueil SIBISETCS:
OCYILECTBJICHHE IIEJICHAPABICHHOrO0 Mpollecca BOCHUTAaHUSA M oOyueHus rpaxiaaH PD B
MHTEpecax Y4YallluXcsi W HX pojuTesed, oOllecTBa, TrocyJapcTBa, COINPOBOXKIAIOLIETOCS
JOCTH)KEHUEM OOYyYarollMMUCS yCTAHOBJICHHbIX TpeOoBaHMN (elepalbHOr0 KOMIIOHEHTa
rOCYJJapCTBEHHOTO 00pa3oBaTeNbHOr0 crapaapra. ObecneueHue eIuHCTBAa 00pPa30BaTEIBHOTO
IPOCTPAHCTBA, [IPEEMCTBEHHOCTh OCHOBHBIX 00Pa30BaTeNIbHBIX MIPOrpaMM HaydalbHOTO OOLIEro,
OCHOBHOTO 00I11€T0, CPEeIHEro (MOTHOr0) 00pa3oBaHMUsL.

B nensax peanuzanuu nanHoi 3anaun OY BbiOpaHa Ais cocTaBiieHHs paboueil mporpaMmbl
nporpaMma  Kypca Xxumuu ana  8-11 kjaccoB  oOmieoOpa3oBaTenbHBIX — YUpeXKACHUH /
O.CTabpuensn — M.: Nlpoda, 2014. Jannas mnporpamma umeer rpu¢dp «CooTBeTcTBYyeET
denepanbHOMY KOMIIOHEHTY TOCYAApCTBEHHOTO CTaHIApTa», COCTaBJIEHA Ha OCHOBaHUU
OpUMEpHBIX mOporpamMM. [l  peanus3anuu  cofepiKaHus MPOrpaMMBbl UMeeTCs  yuyeOHO—
METOAMYECKHI KOMIUIEKC JIJISl YHAIIHXCS U yIUTEIs.

Mecto npeamera B yueonom miane MKOY «Kopexkoszesckas COLLD»

PabGouas yueOHas mporpamma mo xumuu B 11-oM kiacce paccumTaHa Ha 68 ydeOHBIX
yaca (2 vaca B Henemo). [l peanuzanuu JaHHOM mporpaMMel 1 yac B yueOHOM IUIaHE B3ST U3
KOMITOHEHTa 00pa30oBaTeIbHOTO yupexaeHus. I[IpemycMoTpeH pe3epB CBOOOAHOTO y4eOHOTO
BpeMEHHU B 00beMe 2 y4eOHBIX 4acoB JUIS pealn3allid aBTOPCKUX IMOJIXO/0B, UCIOIb30BAHUS
pPa3HOOOpa3HBIX (OpM OpPraHHW3alMd Y4eOHOTO TpoIlecca, BHEAPEHHUS COBPEMEHHBIX METOJIOB
00y4YeHHs U TeTarTOTMYECKUX TEXHOJIOTUH.

Kparkoe cogepxanue padouei nporpammsl no xumun 11 kiacca.

Temal. Ctpoenue atroma u nepuoanyeckuii 3axkon /. U. MenaesieeBa (7 yacos)

OcHoOBHBIC CBe/ICHUsI 0 CTPOEHHH aTOMA. SI1po: MPOTOHBI U HEUTPOHBL. M30TOMNBI. DNEKTPOHBI.
DNeKTpoHHAass 000JI0YKa. DHEPreTHUecKuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS DJIECKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 W 5-ro mepHoioB mnepuoauyeckon cucremsr JI. .
MenneneeBa (mepexoaHblx 3iemMeHTOB). Ilonartue o0 opOutansax. S- u  p-opOUTANH.

ONEKTPOHHBIE KOH(UTypaIiu aTOMOB XUMHYECKHUX 3JIEMEHTOB.
IHepuoauueckuii 3akon .M. MeHaesieeBa B cBeTe yYeHHS O CTPOCHHUH aTOMA.
Otkpeitue JI. M. MeHneneeBbIM NEPUOAUYECKOTO 3aKOHA. Ilepuonnueckas cucrema

xumudeckux saemMeHToB [[. M. MeHneneeBa - rpaduyeckoe OTOOpaKCHHE MEPHOIAYECKOTO
3akoHa. Du3nMyeckuii CMBICT TMOPSAKOBOIO HOMEpPA 3JEMEHTa, HOMEpa Mepuojia U HoMmepa
rpynnsl. BanenTHble 3ekTpoHbl. [IpHunHBI M3MEHEHHUS CBOMICTB 3JIEMEHTOB B MEpHOAaX U



rpyIimax (TIaBHBIX MOATpyTIax).
[Tosno>keHne BOIOpOAAa B MEPUOAMYECKON cUCTEME. 3HAUEHUE IEPUOJUYECKOr0 3aKOHA MU
MEPUOIUYECKON CUCTEMbl XUMHUUYECKHX eMeHToB [[. 1. MenneneeBa ais pa3BUTHS HAYKH U
MMOHUMAaHUS XUMHUYECKON KapTHUHBI MHUpa.
JemoncTpanuu. Paznmuanbie GpopMbl MepruoarndecKo CHCTeMbl XUMHUYECKUX aneMeHToB J[. U.
Menneneesa.

JladopaTopublii onbIT. 1. KoHCcTpynpoBaHHWE MEpUOAMYECKON TaOJUIBI SJIEMEHTOB C
MCIIOJIb30BAaHUEM KapTOYEK.

Tema 2. CTpoenne BemecTna (22 yaca)

Honnas xumuueckasi cBsi3b. Karuonsl u aHmoHbl. Kiaccudukamwst wmonoB. HMoHHBIC
KpucTtajuinueckue pemerku. CBOWCTBA BEIIECTB C 3THM THUIOM KPUCTANIMYECKUX PELIECTOK.
KoBanenTHasi XxuMmu4yeckasi CBsi3b. OJIEKTpOOTpUllaTeNbHOCTh. [lonsipHass W HemnoJsipHas
KOBaJeHTHbIE CBsA3M. Jumonb. [loasSpHOCTH CBA3M W MOJNSAPHOCTH MOJEKysbl. OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJEHTHOM CBsI3U. MOJEKysipHbIE H
aTOMHBIE KpUCTAJUIMYECKUEe pemeTki. CBONCTBAa BELIECTB C 3THUMHM THIAMH KPUCTAJUIMYECKUX
PELIETOK.

Merauinyeckasi XuMu4Yeckasi cBsi3b. (OCOOGHHOCTH CTPOCHHS AaTOMOB  METAaJUIOB.
Meramndeckass XUMHYECKasi CBA3b M METAIMYECKas KpUcTajuimdeckas pemierka. CBoicTBa
BEILECTB c TUM TUTIOM CBSA3HU.
Bopopoanasi xummnuyeckasi CBA3b. MEXMOJICKYJIIpHAsS U BHYTPUMOJICKYJIIpHAs BOJOPOIHAS
CBs3b. 3HAUEHHE BOJOPOJHOM CBSI3W JJI OpPraHM3alMM  CTPYKTYp OHOMOIUMEpOB.
I[onumepsl. IlnactMacchl: TepMOIIACTHI U PEAKTOTUIACTHI, UX MPEACTABUTEIN U MPUMEHEHHE.
Bonokna: mpuponHbie (pacTUTENbHbIE W JKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U

CI/IHTGTI/IIIGCKI/IC), ux npeaACTaBUTCIIN nu MMPUMCHCHHUC.
I'a3000pa3Hoe cocTosiHMe BellecTBa. Tpu arperaTHbIX COCTOSHUS BoOJbl. OcoOeHHOCTH
CTpOECHUS ra3os. Monsipablit 00BpeM razoo0pa3HbIX BEIIECTB.

[Tpumepbl Ta3000pa3HBIX MPHUPOTHBIX CMeceil: BO3AyX, HPUPOJHBIN Ta3. 3arps3HeHue
atMocepsl (KUCIOTHBIE TOXKIM, NMapHUKOBBIM 3Pdext) u O6oppda ¢ Hum. IIpeacraBurenu
ra3o00pa3HbIX BEILECTB: BOAOPO/, KUCIOPOJ, YIIIEKUCIBIN ra3, aMMHaK, dTHiIeH. VX monydenue,
coOupanue u pacro3HaBaHHe.
Kuakoe cocrosinume BemecrBa. Bopa. [loTpebnenue Boasl B OBITY M Ha IMPOU3BOJCTBE.
KectkocTh BOABl M crmocoObl ee ycTpaHeHMs. MuHepaiabHbIE BOJBI, WX HCIIOJIB30BAHHUE B
CTOJIOBBIX u ne4eOHbIX LeJsX.
Kunkue KPHCTAJLIBI " ux MIPUMEHEHUE.
TBepnoe cocrosinue BemecTBa. AMOp(QHbIE TBepjble BElIECTBA B NPUPOAE U B KU3HHU
YyelioBeKa, UX 3HaueHue U npuMeHeHue. Kpucrammmyeckoe CTpoeHHE — BEIIECTBA.
JucnepcHble cucrembl. [loHstTne o aucnepcHbIx cucreMax. JlucmepcHas ¢aza
nucrnepcuonHasi cpena. Knaccudukanusi AUCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUSL JTUCIEPCHOM Cpelasl M JUCIEePCHOHHOHM (a3pl. ['pyboaucnepcHble  CHCTEMBI:
AMYJIBCHUH, CYCIIEH3HH, a’pO30JIH.
TOHKOIUCIIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.
Cocras BemecTBa u cMeceii. BelrectBa MOJIEKyJIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
MIOCTOSTHCTBA cocTaBa BELIECTB.
[TonsiTe «aoms» W ee Pa3HOBUAHOCTH: MaccoBas (J10Jig ASJIEMEHTOB B COEIUHEHHH, IOJIs
KOMIIOHEHTa B CMECH - JIOJIi IpHUMeEceH, JOJsl pPacTBOPEHHOIO BEIIECTBA B PacTBOpE) U
oOvemHass. Jlonsa  BbIXOJa  MPOAYKTAa  PEAKIUM  OT  TEOPETHYECKH  BO3MOXKHOTO.
JemoncTpanuu. Mosenb KpUCTANTHYECKOM peleTku Xiaopuaa HaTpusi. OOpas3isl MUHEPAJIOB
C HOHHOM KPHUCTANIMYECKOMN PEIIETKON: KaJIbIIMTA, raauTa. Moaeln KpUCTaNINYECKUX PEETOK
«Ccyxoro IpJa» (WM noja), anMasa, rpadura (uam kBapua). Moaens monexyist JTHK. OGpasiub
miactMacc  (dbeHonodopMadbAeTUIHBIE,  TOJUYPETaH,  MOJUATHIICH,  IOJUIPONHIICH,
HNOJMBUHUIIXJIOPU) U U3Aeus U3 HuX. OO6pasibl BOJOKOH (IIEpCTh, HIETK, alleTaATHOE BOJIOKHO,
KamnpoH, JIaBCaH, HEWJIOH) W m3menuss u3 Hux. OOpas3ibl HEOPTaHMYECKUX IOJUMEpOB (cepa



IlacTUYecKasi, KBapl, OKCHJ aIOMHHHUS, NMPUPOAHBIE AITIOMOCUIMKATHI). Moenb MOJISpPHOTo
oObema ra3oB. Tpu arperaTHbIX cocTosiHHS BOAbl. OOpa3ipl HaKUNM B YallHUKE W TpyOax
HEHTpaJIbHOro OTOoIIeHHs. JKeCTKOCTh BOJIbI U CcIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUIKUX
kpuctayax. OO0pasmpl pa3iHYHbIX JTUCTIEPCHBIX CHUCTEM: AMYJILCUH, CYCIEH3HU, a’pO30JIeH,
rejeun u 30JICH. Koarynsiuus. Cunepesuc. Dddekr Tunnans.
JlabopaTopHble onbIThl. 2. OmnpeneneHue THUMA KPUCTAUIMYECKOM PELIETKH BELIECTBA U
onucaHue ero cBOMcTB. 3. O3HAKOMJIEHHE C KOJUIEKLIMEHN MOJMMEPOB: IJIACTMACC U BOJOKOH U
uznenust u3 Hux. 4. McnblTaHue BOAbI Ha JKECTKOCTh. YCTPAaHEHHE >KECTKOCTH BOJBL. 5.
O3HakoMJIEHUE C MUHEpalbHbIMM BoJgaMu. 6. O3HAKOMIIEHHE C JHUCIEPCHBIMU CHCTEMaMH.
IIpakTnyeckas padora Nel. [lonyuyenue, coOupaHue U paclio3HaBaHUE T'a30B.
Tema 3. Xumuueckue peakuuu (20 4yacon)
Peakuuu, waymme 0e3 HM3MEHEHHSl COCTaBa BellecTB. AJUIOTpPOIIUMS W aJUIOTPOIHbBIE
BUoU3MeHeHUs. [IpuynHbl auioTponuu Ha npuMepe MoauuKalui KUCIOpoAaa, yriepoia u
docdopa. O30H, ero Ounosoruyeckas pOJIb. Nzomepsnr u HU30MEpHSL.
Peaknuun, uaymme ¢ uM3MeHeHHe COCTaBa BemlecTBa. Peakuuu COEIMHEHHUs, Pa3JI0KEHUS,
3aMeleHuss M OoOMEeHa B HEOpraHMYecKOM M OpraHMYecKod XuMuu. Peakuuum 53K30- H
sHAOoTepMHUUecKre. TernoBoi 3(h(PeKT XUMHUUECKON peakiuu U TePMOXUMHUYECKHE ypaBHEHUS.

Peaknun ropeHus, Kak YaCTHBIN ciryyan JK30TEPMUYECKUX
pEeaKIuu.

CxopocTh XUMHYECKOH peakiuM. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEaKLMKU OT MPUPOIbI
pearupyroomux  BEIIEeCTB,  KOHLUEHTpalUW,  TEMIEepaTypsl,  IUIOLIAJAM  I[TOBEPXHOCTH

CONPUKOCHOBEHMsI U Karaiu3aTopa. Peakuuu romo- u rereporeHsHsle. IloHarue o kartamuse u
Katainzaropax. DepMeHTbl Kak OHOJOTMYECKHE  KaTalu3aTopbl, OCOOCHHOCTH  HX
(YHKIIMOHUPOBAHHUSL.

O6patumocTh XUMHYecKMX peakuuid. HeoOpatumble u oOpaTuMble XUMHUYECKHE PEAKIIMH.
CocTosiHME XHMMHYECKOTO0 paBHOBECHUS JJIsi OOpaTUMBIX XUMHUYECKMX peakuuid. CrocoObl
CMEIEHUs] XMMHUYECKOIO PaBHOBECHs Ha MpUMepe CHHTe3a aMMuaka. [loHsTHe 00 OCHOBHBIX
HAy4yHBIX MPUHIMIAX IMPOU3BOJACTBA HA NPUMEpPE CHUHTE3a aMMHUaKa WM CEPHOW KHUCIIOTHI.
Posb Boabl B XumMmuyeckoii peakuuu. Vctunuble pactBopsl. PacTBopuMocTs M Kilaccudukanus
BEIIECTB I10 3TOMY IMPHU3HAKY: paCTBOPUMBIE, MaJOPAaCTBOPUMBIE U HEPACTBOPHUMBIE BEIIECTBA.
ONEKTPOIUTHl U HEDJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs Auccouuanus. KuciorTsl, ocHOBaHUSA U
coJu c TOYKH 3peHus TEOpUn ANEKTPOJINTUUECKON JUCCOLUAIIH.
XVWMHUYECKHE CBOWCTBA BOJBI; B3aUMOJEHCTBUE C METaJNIAMH, OCHOBHBIMH M KHCJIOTHBIMU
OKCHJAMHM, pa3jio)KeHHe U oOpa3oBaHME KPHUCTAJUIOTMIpaTOB. Peaknuu ruapatanuu B
OpraHUYECKON XUMHH.
I'uaponu3 opraHnyeckMx W HeOpraHM4ecKux coeauHeHui. HeoOpatumblii rupposus.
OOpatumblii TuaposNn3 cojei. ['mapoau3 opraHMYecCKUX COEAMHEHUH W ero MpakTH4YecKoe
3Ha4YeHHWe JUIsl MOJY4YeHHs] THAPOJIM3HOIO CHUpPTAa M MbLIa. buonoruueckas pojb TUapoin3a B
IUIACTUYECKOM M DJHEPreTHYeckoM  oOMEHe  BelmeCTB M DJHEpPrud B KJETKe.
OxHC/IMTeIbHO—-BOCCTAHOBUTE/ILHbIE peakuuu. CteneHb okucieHusd. OnpeneneHue CTeneHu
okucneHuss 1o Qopmyne coeauHeHus. [loHsTHe 00 OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxusx. OxucneHme ¥ BOCCTaHOBJIEHHE, OKUCIIUTEIb U BOCCTAHOBUTEIb.
DJIEKTPOJIM3. JJEKTPOJIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA TIPOLECC. DIEKTPOIU3
paciyiaBoB M pacTBOPOB Ha TMpuMmepe Xxjopuaa HaTpus. Ilpakthyeckoe mnpUMeHEHUE
AIIEKTPOJIN3A. DNEKTPOIUTHUECKOE MOJIy4YEHUE QJIFOMMHMSL.
JMemonctpanumu. [Ipespamenue kpacaoro ¢gocdopa B 6enbrit. O30HaTop. Moenn MOJEKyJ H-
Oytana M n300yTaHa. 3aBUCUMOCTh CKOPOCTH pEaKLUU OT IMPHUPOJBI BELIECTB HA MpUMEpe
B3aMMOJICHCTBUSI pPACTBOPOB PA3NIUYHBIX KHCIOT OJMHAKOBON KOHIIEHTpAIMH C OJAMHAKOBBIMHU
rpaHyjlaMd IIMHKAa M B3aUMOJICHCTBHS OJMHAKOBBIX KYCOYKOB pAa3HBIX METAJUIOB (MarHus,
IIMHKa, JKelie3a) C COJITHOM KHCIOTOW. B3ammopelcTBue pacTBOPOB CEpHOM KHCIOTHI C
pacTBopaMH THOCYNb(aTra HATPUs Ppa3IMYHONW KOHILEHTPAllMM M Temreparypbl. Momenb
KUIALero cios. PaznokeHue mepokcuia BOJOpOJa C IOMOIIbI KaTaju3aropa (OKcuaa



mapranna (IV)) m kartamasel celporo msica u ceiporo kaptodens. Ilpumepbl HeoOpaTHMBIX
peakiuii, HAynmx ¢ 00pa3oBaHUEM OCaJiKa, Ta3a WK BOJbl. B3anMomelcTBrE JTUTHS U HATPUS C
Bojoi. [Tonyuenue okcuna docdopa (V) u pacTBopeHHE €ro B BOJE; UCIBITAHUE IMOTYUYSHHOTO
pactBopa nakmMycoM. OOpasipl KpUCTAIOTUAPATOB. VIcIbITaHUE PAacTBOPOB AIICEKTPOIUTOB U
HEDJIEKTPOJIIMTOB HAa MpeIMEeT JUCCOLUAIUU. 3aBHCHUMOCTh CTEHEHH JIJIEKTPOJIUTHUYECKON
JUCCOLIMAIIMU YKCYCHOW KHUCIIOTBI OT pa30aBiieHHs pacTBopa. [wmapomus kapOujga KalbIus.
['unponu3 xkapOOHATOB LIENTOYHBIX METAIIOB W HUTpaToB IHKA uinu cBuHua (II). Tlomyuenue
Mbuta. [lpocTeiiiire OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU; B3aUMOJICUCTBUE IIMHKA C
COJITHOM KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara memu (II). Moxens amekTposnusepa.
Mogenb AJIEKTPOIUZHOU BaHHBI JUTSt MOJTyYeHUS ATFOMUHUSL.
JlaGopaTopHble onbIThbl. 7. Peakuus 3aMelleHUss MEOU JKEJIe30M B pPacTBOpPE MEIHOTO
Kkynopoca. 8. Peakmuu, uaynme ¢ o0pa3oBaHrueM ocajka, ra3a u Bojsl. 9. [lomydenue kuciopoa
pa3ioXKeHHeM MEepOKCUAA BOJOpoJa ¢ momomibio okcuaa mapranua (IV) u karamasel cbelporo
kaprodens. 10. [Tomyuenue BogOopoaa B3aUMOACHCTBHEM KHCIOTHI ¢ MUHKOM. 11. Pasnmunbie
CIly4au THAPOIIU3a COJeH.

Tema 4. BemecTBa u ux cBoiicra (16 yacoB)

Meraunbl. B3anMopelicTBue MeTaysioB C HeMeETallaMHu (XJIOpOM, CEpOil M KHUCIOPOJOM).
B3aumopeiicTBue MIENIOYHBIX M MIETOYHO3EMENIbHBIX METAJIIOB C BOJOW. DIIEKTPOXUMUUYCCKUN
pSA HampsDKEHUM MeTauioB. B3aumoneicTBHE METAIOB C PacTBOpPAMU KHUCIOT M COJEH.

AOMUHOTEPMHUS. B3anmoneiicteue HATpUsA c 3TaHOJIOM 5 (henomoMm.
Koppo3uss meramnos. lloHsTHE 0 XMMHUYECKON U 3JIEKTPOXUMHYECKOM KOPPO3UHM METAIUIOB.
Crioco6b1 3aILUTHI METaJUIOB oT KOpPpPO3HH.

Hemeranabl. CpaBHuUTENbHAas XapaKTePUCTHKA TaJlOTEHOB Kak HamOojee THUIMHYHBIX
npejacraBuTesiell HemeTauioB. OKHCIUTENbHbIE CBOMCTBA HEMETAUIOB (B3aUMOJIEHCTBUE C
MeTaJlJIaMi U BOJOpOJIOM). BoccraHOBHUTENbHBIE CBOMCTBA HEMETaUIOB (B3aHMMOJCHCTBUE C
Oosee BJIEKTPOOTPULATENIbHBIMM HEMETaNIaMH M CIIOKHBIMHM  BEILECTBAMU-OKUCIUTEISIMU).
KucjoTel Heoprannvyeckue u opranudeckue. Knaccudukanus kucnor. XuMuuecKkue cBoicTa
KHUCJIOT: B3aWMOJEWCTBHE C METAUIaMM, OKCHJIAMU METaJJIOB, THJIPOKCHJAMU METaJlIOoB,
comsiMM,  cnupramu  (peakuus — stepudukanuu). OcoOble  CBOMCTBa  a30THOM U
KOHIIEHTPUPOBAHHOU CepHOM KHUCIIOTHL.
OcHOoBaHMsI HeOpraHmyeckue W opraHnumdeckue. OCHOBaHHUS, MX KJIACCHU(pHUKAIMSL.
XUMHYECKUE CBOWCTBA OCHOBAaHMI: B3aUMOJEHCTBUE C KHUCIOTAMH, KUCIOTHBIMU OKCHIAMHU M
COJISIMHU. Pasnoxxenne HEPACTBOPHUMBIX OCHOBAHUM.
Conu. Knaccudukanus coneii: cpeHue, KUCIbIEe 1 OCHOBHbIE. XMMHYECKHUE CBOMCTBA COJIEH:
B3aMMOJEMCTBHE C KUCIOTAMM, LIEIOYaMU, METaJlIaMu U coisiMu. [IpeacraBurenu coneil u ux
3HAUYCHHWE. XJIOpUJ HATpus, KapOoHAT Kaibiusa, ¢ocdaT Kaiblus (CpeAHHE COJIH);
THJIpOKapOOHATHl HATPUS U aMMOHUs (KUCIHble cosn); Tuapokcokapoonar meau (II) - mamaxur

(ocHOBHas COJIb).
KadecTBeHHble peakiuu Ha XJIOpPHI-, cylbdaT-, ¥ KapOOHAT-aHHMOHBI, KAaTHOH aMMOHMS,
KaTUOHBI Kenesa (I u (1I1).

I'eneTnyeckasi CBfI3b MeEXKAY KJIACCAMHM HEOPraHMYECKHMX U OPraHMYEeCKHUX COCAMHEHMU.
[ToHsiTHE O TE€HETHMYECKOW CBSI3M M TEHETMYECKUX pAnax. [ eHeTHYeckud psj merasa.
['enernyeckuii psaa HemeTamuia. OCOOEHHOCTH TEHETUYECKOTO Psifia B OPTaHUIECKOW XMMHH.

JMemoncTpanuun. Kommeknus o0pa3ioB MeTawioB. BzammopnelicTBue HaTpusi U CYpbMBI C
XJOpOM, XKeje3a C cepou. ['opeHue MarHus W aJlrOMHHUS B Kuciopole. B3aumoneictue
HIEJTOYHO3EMENIBHBIX METAIJIOB C BOJAOW. B3ammoneicTBHE HATpUsi C 3TAHOJOM, IIMHKA C
YKCYCHOM KHCIIOTOM. AntoMuHOTEpMUS. B3anuMoeicTBre Menu ¢ KOHLIEHTPUPOBAHHOM a30THOM
KUCJIOTOU. Pe3ynbTaThl KOPpPO3UM METAJUIOB B 3aBUCUMOCTH OT YCJIOBHUWA €€ MPOTEKaHHUs.
Konnekuust o6pasiioB HemeTamioB. B3anmopeiicTBue XJIOpPHOM BOJBI C pacTBOpoM Opommujia
(mommma)  kamms.  Koyutekimust  TPUPOAHBIX — OPraHUYECKUX  KUCIOT.  Pa3baBnenue
KOHLICHTPUPOBAHHOM CEPHOM KUCJIOTHI. B3aumonencTBre KOHUEHTPUPOBAHHONW CEPHON KUCIIOTBI
C caxapom, IEeJUTI0JI030d ¥ Menbio. OOpa3ibl MPUPOJHBIX MHUHEPAJIOB, COJIEPIKAIIMX XJIOPHU



HaTpus, KapOoHaT Kaiblus, ¢ocdar kKamplus W ruapokcokapOonat memu (II). OOpasmb
MUIIEBBIX MPOTYKTOB, COJMEPIKANINX THIAPOKAPOOHATHI HATPHS M aMMOHHS, UX CIMOCOOHOCTh K
pa3oXKeHUIo pu HarpeBanuu. ["amenue coapl ykcycoM. KauecTBeHHbIE peakiiuu Ha KaTUOHBI U
AQHUOHBI.

JlaGoparopHble onbIThl. 12. VcnobeiTaHue pacTBOPOB KHUCIOT, OCHOBaHUM M cojeH
uHaukaropamu. 13. B3aumopeicTBuEe COJISHON KHUCIOTHI M pacTBOpa YKCYCHOM KHCJIOTHI C
Metaiiamu. 14. B3aumonaeilcTBHE COJSHOM KHUCIOTBI M PacTBOpa YKCYCHOM KHCIJIOTHI C
ocHoBaHusIMU. 15. BzaumojnelcTBHe COJSHON KHCIOTBI M PacTBOpa YKCYCHOM KHCIOTBI C
coisimu. 16. Tlonyyenue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMU. 17. ['maponu3 XJI0puaoB U
aleTaToB MICNOYHBIX MeTaioB. 18. O3HaKOMJIGHHE C KOJUICKIUSMHU: a) METauioB; ©O)
HEMETAJUIOB; B) KHCIOT, T) OCHOBAaHWH; J) MHHEpajIoB M OHOJOTHYECKMX MAaTepHaJIOB,
coJIeprKalInx HEKOTOpBIE COJIN.
IIpakTuyeckast padora Ne2. PerieHue SKCIEPUMEHTAIBHBIX 3a/lad Ha WACHTHU(UKAIUIO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTMHECHUM.

TemaTuueckoe mianuposanue 11 kiaace

Ne Haumenosanue Bcero B Tom uncne
TeMbI/pa3nena 4acoB Teopust | Ilpaktuka | Kontpons
Mertoapl T03HaHUS B XUMUU 1 1
il CtpoeHue aToMa M NMEPUOAMYECKUN 3aKOH | 7 6 1
JA.N. Menneneena
2 CTpoeHue BelecTa 22 19 2 1
3 XHMHUYECKUE PEAKIINU 20 19 1
4 BemiectBa 1 X CBOMCTBa 16 14 1 1
5 XuMUs v )KU3Hb 2 2
Hroro 68 61 3 4
Nudopmanus 0 KOHTPOJBHBIX paboTax.
aTa
fIIpOB’eneHnﬂ . Wroro
KOHTPOIbHO Tema KOHTPOJILHOI PabOTHI KOHTPOJIbHBIX
padoThI pador
Koumponvnaa padboma Nel no teme: «CTpoeHHE aroMa U
nepuoanueckuii 3akoH /.M. MenneneeBay.
Konumponvnaa paboma Ne2 nio reme «CTpoeHHUE BEIIECCTBAY
Konmponvnaa paboma Ne3 110 Teme: « XUMUYECKHE PEAKIIUNY.
Koumponvnaa paooma Ne4d mno Tteme: «BemectBa u ux
CBOMCTBa».
HTOr0o KOHTPOJILHBIX PadoT 3a roj 4 ypoka

Nudopmanus o npakTuyeckux padorax.




ara
Hata, Hroro
NpoBeIeHUs .
. | Tema npakTH4yeckoii paboThI NMPAKTUYECKHX
NMPaKTHYECKOI
padoTt
padoThI
IIpakTnueckass paGora Ne 1 mo Teme «Pemenue
SKCIEPUMEHTAIBHBIX 337a4 [0 ONPEJEICHUI0 IUIaCTMacc M
BOJIOKOH»
Ilpakmuueckaa padboma Nel 1o Tteme: «llonyyenue,
coOHMpaHue U pacro3HaBaHUE Tra30By.
Ilpakmuueckaa paboma Ne2 1o Teme: «PemeHue
SKCIIEPUMEHTAJIbHBIX 3a7a9».
HToro npakTnyeckux pador 3a roj 3 ypoka

ABTopbl YMK: I'adpuensin O.C.

YueOnuk: Xumus. 11 kmacc.

Pabouas Tetpans: Pabouas Tetpams k yueOHuky [abpumensna O.C. «Xumusa. 11 kmacey.
INa6puensu O.C. Xumus. 11 kiacc. ba3oBbiit ypoBeHb: yue0. /11 001eo0pa3oBart. Y UpexaeHu
/0.C. I'abpuensn. — M.: [Ipoda, 2009. — 223, [1] c.: un.

[a6puenssu  O.C. Ilporpamma kypca xumum Ui 8-11 KimaccoB 00meoOpa3oBaTenbHBIX
yupexnenuit.— M.: JIpoda, 2010.

= OOopynoBaHue:
® - KOMIIBIOTEPHI;
- MYJIbTUMEIUUHBINA IIPOEKTOP;
* Hcnouab3yeMoe nNporpaMmMHoe odecneyeHue:

- Word
- PowerPoint

TPEBOBAHMUSA K YPOBHIO

HOAI'OTOBKH YYALIUXCA
B pesysabTate n3y4yeHHsl XMMHH YYCHUK J0JKEH
3HATh / NIOHUMATh:
XMMHYECKYI0 CHMBOJIUKY: 3HAKH XMMHUYECKHX 3JIEMEHTOB, (POPMYJIbl XUMUYECKHX BELIECTB U
YpaBHEHUS XUMHUYECKHUX PEaKIIHii;
Ba)KHeHIINe XMMHYeCKHe MOHATHA: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHas U MOJIEKYJISIpHAsi MacChl, HOH, XUMUYECKas CBSA3b, BEIIECTBO, KJIaCCU(UKALIMS BELIECTB,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00beM, XUMHUYECKas peakiysl, KilacCu(huKaLus peaxkiuii,
AIIEKTPOJIUT U HEIJIEKTPOJIUT, JIEKTPOIUTHUECKAS TUCCOLMAINS, OKHCIUTENb U
BOCCTAaHOBUTEIb, OKUCIIECHUE U BOCCTAHOBIJICHHUE;
OCHOBHbI€ 3aKOHbI XMMHHU: COXPAHEHUS MacChl BELIECTB, IOCTOSIHCTBA COCTABA,
NEPUOANYECKUN 3aKOH;
Ymern:
Ha3bIBAaTh: XUMUYECKHE JIEMEHTHI, COEIMHEHNS U3YUEHHBIX KIIACCOB;
00BSACHATB: GU3NYECKUI CMBICIT aTOMHOTO (TIOPSAKOBOT0) HOMEpPAa XUMUYECKOTO JIEMEHTA,
HOMEPOB IPYIIIBI U IEPUOJA, K KOTOPHIM 3JIEMEHT MPUHAJIEKUT B IepHogudecKoi cucteme /1.
U. MeHnneneeBa; 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B TPE/Iesiax MaJIbIX IEPHUOIOB
¥ TJIaBHBIX TOATPYII; CYIIHOCTh peaKluii HOHHOTO 0OMEHa;
XapaKTEePU30BaTh: XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;




onpeaeasTh: COCTaB BEUIECTB M0 UX (HOpMysiaM, TPUHA/JICKHOCTD BELIECTB K ONpPEACICHHOMY
KJIACCY COEIMHEHUM, TUITBI XUMHUUECKUX PEAKIINil, BAJICHTHOCTb U CTEIIEHb OKUCIICHUS JIEMEHTA
B COCIMHEHUSX, TUIl XUMUYECKON CBS3U B COEIMHEHUSIX, BO3MOKHOCTh ITPOTEKAHUS PeaKLUi
HOHHOI'0 OOMEHA;

COCTABJATH: (POPMYJIbI HEOPTAaHUUECKUX COSAMHEHUM N3YYEHHBIX KJIACCOB; CXEMBI CTPOCHUS
aToMoB nepBbIx 20 ayeMeHTOoB nepuoandeckoil cucremsl /1. V1. Menneneesa; ypaBHeHUs
XUMUYECKUX PEaKLUN;

00pamAaThes C XUMUYIECKOM MTOCYI0M U JTA0OpaTOPHBIM 000PYAOBAHHUEM;

PACIO3HABATH ONBITHBIM IIyTEM: KUCJIOPOJ, BOJOPO; PACTBOPBI KUCIOT U LIEIOYEH, XJIOpULI -
WOHBI.

BBIYHMCJISITH: MACCOBYIO JIOJIFO XMMHYECKOT0 AJIEMEHTa 10 (hOpMyJie COETUHEHUS; MaCCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE; KOJIMUYECTBO BEUIECTBA, 00bEM WM MACCY 10 KOJIUYECTBY
BellecTBa, 00bEMY UM Macce pPeareéHTOB WU MPOAYKTOB PEeaKIMU; UCII0JIb30BATh
MpuoOpEeTEHHBIC 3HAHUS U YMEHUS B MPAKTUUECKON JIEATEIbHOCTH U TTIOBCEHEBHOM KU3HU IS
0e30MmacHOro O0palleHus C BeIECTBAMHU M MaTepHallaMu; SKOJIOTMYECKH TPaMOTHOTO TIOBEICHUS
B OKPY’KAIOIIEH cpefie; OICHKH BIMUSHUS XMMHUYECKOTO 3arpsI3HEHUS OKPYKAroIeH cpeibl Ha
OpraHHU3M 4YeJIOBeKa; KPUTHUUECKOM OlleHKHU HH(OPMAIIMHU O BEIIECTBAX, UCIOIb3YEMBIX B OBITY;
MIPUTOTOBJICHUE PACTBOPOB 33/]aHHON KOHIIEHTPAIUH.

DopmMupoBaHKe 001IeYYeOHBIX YMEHUI H HABBIKOB YYALIUXCSH.

Y4eOHO - oprann3anuoHHbIE!

YMETh HCIIOJIB30BaTh B pabOTe 3Tallbl UHIUBUIYAJIHHOTO IJIaHA;

BIIAJICTh TEXHUKON KOHCYJIbTUPOBAHUS;

YMETh BECTHU M103HABATEIbHYIO ACSITEIBHOCTD B KOJJIEKTUBE, COTPYIHUYATh IIPHU BBINOJIHATH
3a1aHuil (yMeeT OOBACHSTh, OKa3bIBaTh U IPUHUMAThH TOMOIIb U T. 11.); AHATM3UPOBATH U
OILICHUBATh COOCTBEHHYIO YU4E€OHO-TI03HABATENbHYIO A€ATEIbHOCTb.

Y4eOHO - MHTeVIEKTYyaJIbHbIE:

YMETh yCTaHaBIMBATh MPUUMHHO-CIIEACTBEHHBIE CBSI3H, AaHAJIOTUH;

YMETh BBIJICNIATH JIOTHUYECKH 3aKOHUEHHBIE YaCTH B MPOYUTAHHOM, YCTAaHABIMBATH B3aUMOCBSI3b
Y B3aUMO3aBHCUMOCTb MEK]ly HUMU;

YMETh TMOJIb30BATHCS UCCIEA0BATEIIbCKUMU YMEHUSIMHU (ITOCTAaHOBKA 33/1a4, BEIpa0OTKa
TUIOTE3bl, BBIOOP METOJOB PEIlIeHUs, T0Ka3aTeIbLCTBO, TPOBEPKA;

yMETh CHHTE3UPOBATh MaTepurai, 0000IaTh, AeIaTh BHIBOIBI.

Y4e0Ho - uHpopManHOHHBIE:

YMETh IPUMEHSATH CIIPABOYHBIN aIllapaT KHUTH CAMOCTOSTEIbHO COCTABIISITH CITUCOK
JTUTEPaTyPhl ISl UHAUBUAYAIBHOTO MJIaHa 00y4YeHHUS,;

YMETh COCTABIISTH TE3UCHI, peepar, aHHOTAITUIO.

Y4e0HO0 - KOMMYHUKATHBHBIE:

CBSI3HO CAMOCTOSTEIHLHO (POPMHUPOBATH BOIIPOCH HA TPUMEHEHUE 3HAHU;

W3JIaraTh MaTe€pHal U3 pa3IMYHbIX HICTOYHUKOB;

BJIAJICTh OCHOBHBIMU BHJIaMH MMHCHhMa, COCTABIIATH IIJIaH HA OCHOBE PA3JIMYHBIX HCTOYHHUKOB,
TE3UChI, KOHCITIEKTHI, JIEKIIUH.

TPEBOBAHMUSA K YPOBHIO
MNOAIOTOBKH YUYAIIUXCHI 11 kaacca
B pe3ynomame uzyuenusn xumuu na 6azoeom ypoeue yuenux 11 knacca 0onsxicen

3HarL / NOHUMATD :

e 3Hamb POIb XUMUU 8 €CIEeCMEO3HAHUU, €€ CBS3b C IPYTMMH €CTECTBEHHBIMU HayKaMH,
3HAYEHHE B )KU3HU COBPEMEHHOTO OOIIECTRA;

e 3HAMbL U HOHUMAMDL GaAXICHEUWUe XUMUUECKUe HNOHAMUA. BEUISCTBO, XUMHUYCCKUMI
JJIEMEHT, aTOM, MOJIEKYyJia, Macca aTOMOB M MOJIEKYJ, HWOH, PaJuKay, auIOTPOIIHS,
HYKJITUbI n HM30TOIEI, aTOMHBIE S-, P-, d-opOuTaimy, XHUMHYECKast CBSI3b,
3JIEKTPOOTPHUIIATEIHFHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, THOPUIU3AINS OpOUTaIeH,



IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJIIpHAs Macca, MOJSIPHBIM 00BeM,
BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS, KOMIUICKCHBIE COCIMHEHHS,
JMCIIEPCHBIE CUCTEMBl, HMCTUHHBIE PpAcTBOPbI, 3JIEKTPOJIUTHYECKAs UCCOLMALUS,
KHACJIIOTHO-OCHOBHBIE PEAaKIMKW B BOJHBIX pPACTBOpaxX, THUAPOJU3, OKUCICHUE H
BOCCTaHOBJIEHHE, 3JIEKTPOJIM3, CKOPOCTh XHMHYECKOH pEeaKLMH, MEXAaHHU3M pEeakluy,
KaTaJiu3, TEIUIOBOW 3((QeKT peakuuu, SHTANBIUSA, TEIUIOTa OOpa30BaHMSA, SHTPOIHSA,
XMMHUYECKOE  paBHOBECHE,  KOHCTAHTa  PAaBHOBECHs,  YIJICPOJHBIA  CKelleT,
(GyHKUMOHATBHAS TpPYIMIA, TOMOJOTHSA, CTPYKTYpPHAas M IMPOCTPAHCTBEHHAs H30MEPHS,
UHIYKTUBHBIA UM Me30MEpHbIH A(PQEKThl, 3IeKTpodml, HYKICO()UI, OCHOBHBIE THIIBI
peakuyii B HEOPraHU4ECKOM U OPraHN4eCKON XUMUH;

3HaAmMb U NOHUMAMb OCHOGHbIE 3AKOHbl XUMUU: 3aKOH COXPAHEHUS MacChl BEIECTB,
NEPUOANYECKUN 3aKOH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABorajpo, 3akoH I'ecca,
3aKOH JIEHCTBYIOLIMX MAacC B KUHETUKE M TEPMOJIMHAMUKE;

3HaAMb U NOHUMAMb OCHOBHbIE MEOPUU XUMUW. CTPOCHUS aTOMa, XMMUYECKOH CBS3H,
JEKTPOIUTUYECKON JUCCOLMALMU, KUCJIOT U OCHOBaHMH, CTPOCHMS OPraHHMYECKUX
COCAMHEHUH (BKJIIOYAs CTEPEOXMMHIO), XHMHUYECKYI0 KHHETHKY W XHMHYECKYIO
TEPMOJIMHAMHUKY;

3HamMy  KlaccuuKauyul) U  HOMEHKIamypy HEOPraHUYECKUX M  OpPraHuYecKuX
COCJIMHEHM;

3HamMb NPUPOOHbLEe UCMOYHUKU YTIIEBOJOPOJOB U CIIOCOOBI UX MEPEPadOTKY;

3HAMb Geuiecmea U Mamepuaibl, WUPOKO UCHOIb3YeMble 6 NPAKMmUKe:. OCHOBHBIE
METaJulbl M CIUIaBbI, rpaduT, KBapl, CTEKJIO, IIEMEHT, MHHEpaJbHbIC YAOOpEHHS,
MHUHEpaJIbHbIE U OPraHUYeCKUe KHUCIIOTHI, IIEJI0YM, aMMHAK, YIJIEBOAOPOAbI, (EHOII,
AQHWIMH, METaHOJI, ATaHOJI, STUIECHIVIMKOJb, TJIMUEPUH, (opMalbieruy, aleraibaeru,
alleToH, TIJIIOKO3a, caxapo3a, KpaxMmas, KJIeTdyaTKa, aMHHOKHUCIOTHI,  OelKH,
HCKYCCTBEHHBIE BOJIOKHA, KAYIYKH, IJIACTMACCHI, JKUPBI, MbIJIa U MOIOIIHE CPEJICTBA;
3Hamb OCHOBHBIE TEHJCHIIMU PA3BUTUS METAITYPTUU U XMMUYECKOH MPOMBIIIIEHHOCTH
CaepanoBckoi 06s1acTu;

3Hamsb CrIOCOObI OTOOpPa M MCTOYHHUKHU TIOJIyYE€HUS XUMHUYECKOW HWHopMaluu JUis
pelIeHNs KOHKPETHOW MPOo06JIeMbl B3pOCIIOr0 YeIOBEKa;

3Hamb OCOOCHHOCTHU PA3IMYHBIX CTUIIEH MOJaul XUMHUYECKOH HHPOPMALIUY;

3Hamp OCHOBHBIE ITpodeccuu u oOpas3oBareibHbIe yupexaeHus CBepanoBckoil o0nacTu,
OCYILECTBIISAIOLINE MOATOTOBKY B 00JIACTH XMMUU U SKOJIOTHH;

umemsv npeocmagnenue o0 >PQPEKTUBHBIX CHOCOOAX TMPOBEPKH JOCTOBEPHOCTH
HOJy4YaeMOM 13 pa3IMnYHbIX UICTOUHUKOB XUMHUECKOW HHPOpMAaLINY;

umems npeocmaeieHus 0 HOPMAaTUBHBIX aKTaX 3aKOHOAATEIbHOW W HCIOJHUTEIBHOMN
Biactd CBep/UIOBCKOM 00jacTH 1O JalibHEHIIEMY YKPEIUIEHHIO HKOJOTHYECKOM
0€30ITaCHOCTH;

umems npeocmagienus 0 BO3SMOKHOCTIX JAaJTbHEHUIIET0 MOBBIIICHUS JTUYHOTO YYacTHs
B PELLIEHUH SKOJOTUYECKUX MTPOOIEM POJTHOTO Kpasi.

YMmerTh:

Ha3vlgamp V3YyYEHHBIE  BEIIECTBA IO  «TPUBHAJIBHON» M MEXIYHApOJIHOU
HOMEHKJIaTypam;

onpeoenams:. BAICHTHOCTh U CTETICHh OKUCJICHHUS XUMHYECKUX DJIEMEHTOB, 3apsij MOHA,
TUI XUMHYECKOU CBSA3M, NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTATIIMYECKON
PEIIeTKH, XapaKTep CpeIbl B BOJHBIX PAcTBOPaX, OKHUCIHUTEIb W BOCCTAHOBHUTEID,
HAIpaBlIEHUE CMEIIEHUsI PAaBHOBECHS IO BIUSHUEM PA3IUYHBIX (AKTOPOB, U30MEPHI U
TOMOJIOTH, TPUHAJIKHOCTh BEMIECTB K Pa3IUYHBIM  KJIaccaM OpPTaHUYeCKHX
COEIMHEHUH, XapaKTep B3aUMHOTO BIUSHHS aTOMOB B MOJIEKYJaX, TUIbl pEaKIui B
HEOPraHWYECKOM M OPraHNYeCKON XUMUU;

xXapaxkmepu3zoeams: S- , P- ¥ (-3JIEMEHTBI 110 UX MMOJIOKEHUIO B MIEPHOAMYCCKON CUCTEME
JA.N.MenneneeBa; oOmme XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX



KJIACCOB HEOPraHWYEeCKUX COCAMHEHMH; CTpOEHME M CBOMCTBA OPTraHUYECKUX
coeMHEHUH (YTJIEBOJOPOIOB, CIIUPTOB, (DEHOJIOB, AILJETHIOB M KETOHOB, KAPOOHOBBIX
KHUCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

e  00bACHAmM®Y: 32BUCUMOCTh CBOICTB XHMHYECKOTO »JJIEMEHTa W OOpa30BaHHBIX WM
BEIIECTB OT MOJIOKEHUs B mepuoguueckor cucreme J[.M. MenneneeBa; 3aBUCUMOCTD
CBOWCTB HEOPTaHUYECKUX BEIECTB OT MX COCTaBa M CTPOCHHUS; MPHUPOLY M CIIOCOOBI
0o0pa3oBaHUsl XMMHUYECKOM CBSI3U; 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH peakluu OT
pa3nuYHBIX (PAKTOPOB, PEAKIMOHHONW CHOCOOHOCTH OPraHUYECKUX COCTUHEHHH OT
CTPOECHHS UX MOJIEKYJT,

o GLINOMHAMbL  XUMUYECKUIl  IKCHEPUMEHMm  NO: PACIO3HABAHUIO  BAKHEHIINX
HEOPraHMYECKUX M OPraHWYeCKUX BEIIECTB; IIOJIYYCHHIO KOHKPETHBIX BEIIECTB,
OTHOCSIIMXCS K M3yYSHHBIM KJIaCCaM COEAMHEHUI;

e NP0BOOUMB PACUETHI 10 XUMUYECKUM (HOPMYJIaM U YpaBHEHUSIM PEaKIIHii;

e Oocyuecmenams CaMOCTOATEIbHBIA MOUCK MHPOPMALUK (XUMUYECKOM, 3KOJOTUYECKOM,
00 yueOHBIX 3aBEIEHUAX M BOCTPEOOBAaHHBIX TNpodeccusx) ¢ UCMOJIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAyYHO-TIOMYJISAPHBIX W3IaHHM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa); HCHOIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH JUIst 00pabOTKH 1 Tiepeaayr HHGOpMAINK U ee PEICTABICHHUS B Pa3IMYHBIX
dopmax;

e coOnwO0amb OCHOBHBIE  3aKOHBI W TIOCTAHOBIICHUS  NPHUPOJOOXPAHHOMN
HanpaBieHHOCTU CBep/UIOBCKOM 00J1aCTH, MYHUIIMTIIATBHOTO palioHa;

o yMemb 6bICIPAUEAMb B3aNMOJICHCTBHE CO CBEPCTHUKAMH, YIUTEISIMA HA OCHOBE
OOLIENPUHATBIX ~ MOpAIbHBIX, OICTETHUECKUX  TPYIOBBIX HOpPM, Yydera
WHIUBUTyATBHBIX OCOOCHHOCTEH pa3HBIX JIIOCH;

e HCHOJb30BAaTh NPHOOPeTEHHbIe 3HAHHUSA M YMEHUS] B TMPAKTHYECKOI
JeSITeJIbHOCTH M MOBCETHEBHOM KU3HU JIJIA:

e TOHMMaHMs TJO0ANBHBIX MpOOJIEM, CTOSIIMX TEpel YeIOBEUYECTBOM:
HKOJIOTUIECKUX, YHEPTETHUECKUX U CHIPHEBBIX;

e IIOCTOSIHHOM CaMOCTOSITENbHONW 3a00ThI O COXpAaHEHHMH OIaronpuUsTHOU
NPUPOHON Cpellbl B MECTE CBOETO TMPOKUBAHHS,

e OOBSICHEHHS XMMHUYECKHX SIBJICHHM, TPOUCXOIAIINX B IPUPOJIE, OBITY U Ha
MIPOM3BOJICTBE;

e DHKOJIOTMYECKU I'PaMOTHOI'O IMOBEIECHUS B OKpYXKarollel cpere;

e OIICHKH BJIHSHHS XHMHYECKOTO 3arps3HEHHUs OKpY’Kalomed cpeapl Ha
OpTraHM3M 4YeJIOBEeKa U PYTHe KUBbIE OPTaHU3MBI;

e Oe3omacHOW paboThl ¢ BemlecTBaMU B JaOoparopuu, OBITY U Ha
IPOU3BOJICTBE;

e COXpaHEHWsI U YKpEIUIEHUS] COOCTBEHHOTO 37I0POBBS M YWICHOB CEMbH,

e pacmo3HaBaHUS M UACHTH(PUKAIUU BAXKHEUITNX BEIIECTB U MAaTEPUAJIOB;

e OIICHKH Ka4eCTBa MMUTHEBOH BOJBI M OTJEIBHBIX MMUIIEBHIX MPOITYKTOB;

e KPUTMYECKOH OIICHKH JIOCTOBEPHOCTH XHUMHYECKOH HH(pOpMaIHH,
MOCTYTIAIONICH U3 PA3TUIHBIX HCTOYHUKOB.

e ONpEIENCHHUS BO3MOXHOCTH TMPOTEKAaHUS XWMHUYECKHX MPEBPAIICHHA B pa3IHMYHBIX
YCIIOBHSX M OIIEHKH UX TIOCIICJICTBHH.

OCYHIECTBJEHHME TEKYIIETO KOHTPOJISA 3SHAHUM IO MTPEJIMETY

TpeGoBanusi K YpOBHIO TMOATOTOBKM OOyYAOMIMXCA IO XHMHHU —  YCTAHOBJICHHBIC
CTaHJapTOM pPe3yJIbTaThl OCBOCHMSI BBITYCKHUKAMH O0S3aTEIBHOIO0 MUHUMYyMa (enepalbHOTO
KOMIIOHEHTa rOCYJJapCTBEHHOT0 CTaHAapTa 001ero oopa3oBaHus MO0 XUMUHU, HEOOXOTUMBIE IS
MOJTy4eHHUs TOCYJNAapCTBEHHOTO JOKYMEHTa O JOCTUTHYTOM YPOBHE OOIIero oOpa3oBaHUS.
TpebGoBanusi pazpaboTaHbl B COOTBETCTBUU C 00SA3aTE€IbHBIM MHUHUMYMOM, IPEEMCTBEHHBI 10



CTymeHsIM O00Immero oOpa3oBaHus M y4eOHBIM TMpeameTaM. TpeOoBaHHS 3a7alOTCi B
JeSITeILHOCTHON (hOpME U OTPENIEISIIOT, YTO B PE3YJIbTAaTe U3YyUCHHS] XUMUU yUYaIIUecs JOJDKHBI
3HaTh, YMETb, WUCIOJb30BATH B IPAKTHUUYECKOW JESITEIbHOCTM U IOBCEJHEBHON >KHU3HH.
TpeboBaHus CiTy’)KaT OCHOBOW ISl Pa3pabOTKH KOHTPOJIHHO-U3MEPUTENILHBIX MAaTEpHAJIOB IO
XUMHH, KOTOpbIE HCHOJBb3YIOTCSA IIpU  TIOCYJAapCTBEHHOM  aTTeCTAallMM  BBITYCKHHKOB
00pa30BaTeNbHBIX YUPESKICHUN, pEaM3yIOMMX MPOrpaMMbl OCHOBHOTO OOIIETO0 W CpPEAHEro
(mosHOTO) 00ITIETO 00pa30BaHMS.

Temamuueckuit KOHmMpPoOAbL OCYIIECTBISETCS 1O 3aBEPIICHUN KPYIMHOTO OJI0Ka (TEMbI) B
(opMe KOHTPOJILHON PabOThl WIIK TECTUPOBAHMSL.

Hmozoewlii KOHmpoap OCYUIECTBISIETCS 10 3aBEPIICHUM Y4eOHOro MaTepuana B (opme,
onpenenseMoil [lonoxxenrneM 00pa30BaTENBLHOIO YUPEKIECHUS - KOHTPOJIBHON paboThI.

Opzanu3zayua u KOHMPONb 3a 6ceMU 6UOAMU NUCLMEHHBIX PAOOM OCYIIECTBISETCS Ha
OCHOBE €JMHBIX TPEOOBAaHUH K YCTHOM U MMCbMEHHOM pedr ydyaluxcs.

OCHOBHBIMU BHJIaMU KJIACCHBIX M JOMAIIHUX MUCBMEHHBIX PaOOT yyaluXcs SIBIISIFOTCS
oOyuaromue paboThl, K KOTOPbIM OTHOCSTCS:

® [UIaHBl U KOHCIEKTHI JICKIIUN YUUTES,;
3a/1a4i U yIPaXHEHUs 110 XUMUU;
pedepatsl mo xumuu;
OTBETHI Ha BOIIPOCHI [10 XUMUU;
OTYETHl IO BBIMOJHEHHUIO JIAOOPATOPHBIX ONBITOB M IMPAKTHYECKUX pPabdoT I1o
XUMHUU;
® OTYETHI 10 UHAMBUYAJIbHBIM MM TPYIIIOBBIM 33/1aHUSAM IO UTOTaM 3KCKYPCHH 110
XUMHUU;
e JOMalllHUE TBOPYECKHE pabOThl, KOTOpBIE HAIOTCS MO YCMOTPEHUIO YUMUTENSA
OTJECJIbHBIM yYalluMcs;
® COCTaBJIEHUE AHAJIMTUYECKUX M 0000MIAOMKX TaOIuUL], CXeM, KJIacTepoB U T.1. (6e3
KOMMPOBAHUS TOTOBBIX TaOJIUI] U CXEM YUEOHUKOB).

JlJ1s BBITIOJIHEHUSI BCEX BUJOB OOyYaroUIMX padOT ydaliuecs JO0JKHBI UMETh CIETylollee
KOJIMYECTBO TETPAJEH M0 XUMHUH — 110 3 TE€Tpau:

1 rerpanp - paboyas TeTpajab, I/1€ BBIIOIHAIOTCS MUCbMEHHBIE pa0OTHI HA YPOKE, BEAETCS

KOHCIIEKT.

2 TeTpaigb — Ui JIaDOpPaTOPHBIX OMNBITOB M MPAKTHUYECKUX paboT, rie opopMIISIOTCS

OTYETHI 110 BBINOJIHEHHIO MPAKTHUECKUX PabOT, OLIEHKH BBICTABIISIOTCS KXOMY YUECHUKY.

[Ipn oneHMBaHMM OTYETa IO BBHIIOJHEHHUIO MPAKTUYECKOW paboThl 0c000€ BHUMaHUE

YIAEISAETCS] Ka4eCTBY U IOJHOTE CAMOCTOSATEIbHBIX BBIBOJOB YUEHUKA.

3 Terpanb — TETpaJb Ha MEYaTHOM OCHOBE C HAOOPOM 3aJaHUM JJIi CaMOCTOSITEIbHOTO

BBITOJIHEHUS.

B Tteuenune yweOHOro roga Terpaaud JUisl TNPaKTUYECKUX pabOT M KOHTPOJS 3HAHUU
XpaHATCS B LIKOJIE.

JJ1s BBIIOJTHEHUSI KOHTPOJIbHBIX PaOOT MO XMMUHU BBIIEISETCS CclienuaibHasl TeTpaib, Il
BBITOJIHSIOTCS. KOHTPOJIbHBIE PA0OTHI U TECTOBBIE 3a/IaHMUS.

[enecooOpa3no, yToOBl yualuecss 8 kjacca HepBble J1aOOPAaTOPHBIE OMBITHI OMUCHIBAIU
N0/l AUKTOBKY YUMTENS, a B JAIBHEUIIIEM UM MO>KHO IIPEIOCTABUTH CAMOCTOSTEIBHOCTD.

B cBa3u ¢ TeMm, 4TO 1a0OpaTOpHBIE OMBITHI YydYalldecs BBITOJHSIIOT (DPOHTAIBHO H
CYILIIHOCTb OIIBITOB BBISICHSIETCS Ha YPOKE, OLIEHKH 3a UX ONUCAHUE BHICTABIIATH BCEM yUaIUMCS
He cinenyeT. OIeHKY YYeHHKY MOKHO BBICTABUTh IPU €0 aKTHBHOM YYacTHM B OOCYKJIEHUH
MaTepuaia, ObICTPOM BBIMOJIHEHUU OIBITOB, MPABUJILHOM UX aHanu3e. [loaToMy nmabopaTtopHbie
OTIBITHI 10 XUMHH OLIEHUBAIOTCS BHIOOPOUYHO.

OcHoBHasl 3a7ja4a MPAKTUYECKUX padOT MO XUMUH, TPOBOAUMBIX B KOHLIE U3YUYEHHS TEM, -
3aKpeIuieHue 3HaHMH U TpPaKTHUYECKUX yMeHud yuamumxcsa. [Ipakruyeckwe paboThl c
UCIIOJIb30BAHUEM MHCTPYKLUM YYEHUKU BBINOJIHAIOT MHAMBUIYalIbHO. B 3TOM ciydae kakabiil
VY4eHUK OyIeT NpuoOpeTath HEOOXOIMMBIE TMPAKTUYECKHE YMEHHS. TONBKO B HEKOTOPBIX



paboTax, rie MCIOJb3YIOTCS NPUOOPHI, a TaKKe MHOIO ONepaluidi BO3MOXKHO BBIIIOJHEHUE
paboTbl aByMs ydeHHKamMH. OTYET MO BBIIOJHEHHIO IMPAKTHYECKOW paboThl odopmisercs
KQKIbIM YUEHUKOM MHIUBUYAIBHO.

KPUTEPAU 1 HOPMbI OIIEHKHY 3HAHUH OBYUYAIOIIIUXCA

1. Onenka ycTHOro oTBeTA.

OrMmerka «5» :
- OTBET IIOJIHBIM Y IPABUJIbHBIM HA OCHOBAaHUU U3YUYEHHBIX TEOPHIL;
- MaTepual HU3JI0)KEH B OIPENEICHHON JIOTMYECKOW IOCIIENOBATEIbHOCTH, JIUTEPATYPHBIM
SA3BIKOM;
- OTBET CaMOCTOSTENIbHBIN.

OtBeT «4» ;
- OTBET IOJIHBII U ITPaBUWJIBHBIN Ha CHOBAaHUM U3YUYECHHBIX TEOPUIL;
- MaTepHal U3JI0KEH B ONPEIEICHHOM JIOTMYECKOW MOCIEN0BATEIIBHOCTH, TPU ATOM JIOIYIIECHbI
JIBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABIEHHbIE IO TPEOOBAHUIO YUUTEINS.

OrMmertka «3» :
- OTBET NOJHBIN, HO MPH 3TOM JOMYIIEHAa CYLIECTBEHHas OIIMOKAa WM OTBET HEIMOJHBIH,
HECBSI3HBIN.

OTmeTKa «2» :
- Opu OTBEeTe OOHApPY>KEHO HEMOHWMAaHUE YYallMMCS OCHOBHOTO COJIEp)KaHUs y4eOHOro
MaTepHala WK JOMYyIIEHbl CYIIeCTBEHHbIE OIIMOKH, KOTOpbIE YJallUics HE MOXET HCIIPaBUTh
IIPU HABOJSIIMX BOIIPOCAX YUUTENSA, OTCYTCTBUE OTBETA.

2. OueHKa IKCNePUMEHTAIbLHBIX YMEHHH.

- OneHKa CTaBUTCS HA OCHOBAaHUHY HAOJFOICHUS 3 YYaIUMHKCS U TTMCBMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBITIOJHEHA TIOJTHOCTBIO U TIPABUIIBHO, CJIEJIaHbl TPABUJIbHBIC HAOIOICHHUS U BHIBOJIBI,
- DKCIEPUMEHT OCYIIECTBIICH T10 TUIAHY C YYeTOM TEXHUKH 0E30MacHOCTH W TPABWII PaOOTHI C
BEIIIECTBAMH U 000pyI0BaHHEM;
- TIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIAOBbIC YMEHUS, TIOJIEPIKUBAIOTCS YUCTOTA pabouero Mecra
U TIOPSZIOK (Ha CTOJIE, PKOHOMHO HCIIONB3YIOTCSI PEaKTUBHI).

OTmerka «4» :
- paboTa BBINOJIHEHA TIPAaBUIIBHO, CJICJIaHbl IPAaBUIIbHBIC HAOIIOICHHUS U BBIBOBI, HO MPH 3TOM
OKCTIEPUMEHT TMPOBEACH HE MOJHOCTHIO WM JOMYIICHBI HECYIIECTBEHHBIE OMMOKM B paboTe ¢
BEIIECTBAMH U 000PYAOBaHUEM.

Otmertka «3»:
- paboTa BBINOJHEHA IMPAaBUIbHO HE MEHEE YeM HAIOJOBHUHY WM JOMYIIEHA CYLIECTBEHHAas
omroOKa B X0J1¢ IKCIIEPUMEHTA B O0BSICHEHUH, B 0()OPMIIEHUHU PabOThl, B COOIIOACHUU MPaBUII



TEXHUKH 0€301TaCHOCTH Ha paboTe C BEIIECTBAMU U 00OPYIOBaHHEM, KOTOPAasi HCTIPABIISIETCS 11O
TpeOOBAaHUIO YUUTEISL.

OTMmeTka «2»:
- JIOMyUIeHHI B¢ (M Oosee) CYIIECTBEHHBIE OIIMOKHU B XOJE: SKCIIEPUMEHTA, B O0BSICHEHUH, B
obopmiieHnn pPabOThI, B COOJNIOJCHWU TIPABHJI TEXHUKH OC30MAaCHOCTH TIpU pabdoTe ¢
BEIIECTBAMH U OOOpYJIOBaHHWEM, KOTOpBHIC YYalIMiCS HE MOXET WCIPAaBUTh JaXe II0
TpeOOBaHUIO YUHUTEIIS,
- paboTa He BBHIMOIHEHA, Y yYalIerocs OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMEHHUS.

3. OuneHka yMeHHil peliaTh pacyeTHble 3a/a4H.
OtmeTka «5»:
- B JIOTHYECKOM PACCYXKICHHHM U PEIICHUH HET OIMMOOK, 3ajJaya pelieHa paroHaIbHBIM
CIocoOoM;
OtMmeTka «4»:
- B JIOTHYECKOM PACCY>KJICHHHM U PEUICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HEepalMOHAIBHBIM CITIOCOOOM, HIIA JOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK.
Otmerka «3»:
- B JIOTUYECKOM PACCYXKIECHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIEHA CYIIEeCTBEHHAs
ommuOKa B MAaTEMaTHYCCKUX pacueTax.
OtMmeTka «2»:
- IMEETCS CYIIECTBEHHbBIE OLIUOKHU B JIOTHYECKOM PACCYKIACHUH U B PEILICHUU.
- OTCYTCTBHE OTBETA Ha 3aJaHuE.

4. OueHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OrMmerka «5»:
- OTBET IOJIHBIA W TIPaBUIIbHBIA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OT1MmeTka «4»:
- OTBET HETIOJIHBIA WM JOMYIICHO He OoJiee IByX HECYIIECTBEHHBIX OITHOOK.
OtMmertka «3»:
- paboTa BBHITIOJTHEHA HE MEHEE YeM HaIlOJIOBHHY, JOMYIIEHA OJTHA CYIIECTBEHHAs OIINOKA U TIPU
3TOM JIBE-TPHU HECYIIECTBEHHBIE.
OtMmeTtka «2»:
- pa0oTa BBINOJIHEHA MEHbIIE YEM HAlOJOBUHY WIH COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.
- paboTa He BBIOJHEHA.
[Ipr omeHKe BHIMOJIHEHUS NHCHMEHHOW KOHTPOJBHOM pabOThl HEOOXOAMMO YYHTHIBATH
TpeGoBaHuUs eMHOro oporpahuueckoro pexxuma.

5. OueHka TecTOBBIX padoT.

TecTbl, cocTosiue W3 MATA BOMPOCOB MOXHO HCIOJIB30BATh MOCJE U3YUYEHUS KaXIO0TO
matepuana (ypoka). Tect u3 10—15 BompocoB ucmoNb3yeTcs Uil MEPUOAUYECKOTO KOHTPOJIS.
Tect n3 20—30 BOompocoB HEOOXOAMMO HCTIOIB30BATH JIJIST HTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHUU UCTIOJIB3YETCs ClIEAYIOLIas IIKaja: AJig TeCTa U3 MSTH BOPOCOB
* HET OIMOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA - OLICHKA «4»;

* IBE OIIMOKH — OIICHKA «3%»;

* TPU OLITUOKHU — OIEHKA «2).

Jnst recta 3 30 BOmpocoB:

* 25—30 npaBUIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUIbHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE 12 TpaBWIBHBIX OTBETOB — OLIEHKA «2).



6. Ouenka pedepara.

Pedepat orieHHBaeTCs 10 CIEAYIOMIUM KPHTEPHSIM:

* cobOmmoIeHue TpeOOBAaHUMN K €ro 0(OPMIICHHUIO;

* HEOOXOIUMOCTh M JIOCTATOYHOCTH JJISi PACKPBITUS TEMbl NMPUBEICHHON B TEKCTE pedepara
uHpOpMaLnu;

* YMEHHE 00YyYaroIIerocsi CBO0OHO M3JIaraTh OCHOBHBIC UJICH, OTPaXXCHHBIC B pedepare;

* CIIOCOOHOCTH 00YYaIOLIETroCs MOHATH CYTh 33[aBacMbIX WICHAMH aTTECTAlMOHHOW KOMHCCHUHU
BOIPOCOB H CHOPMYITHPOBATH TOYHBIC OTBETHI HA HUX.



