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1. IlosicHUTe/IbHAA 3aTIMCKA

OneKTUBHBIN yuyeOHbIN npeaMer « TpyaHble BOIIPOCH XUMUKW» NpeAHa3HaueH Juisl ydyamuxcs 11
KJ1acca, U3ydaroux XUMHUIo Ha 6a30BoM ypoBHe. Paboydas nmporpamma 3J€KTUBHOTO Y4€OHOTO mpeaMeTa
SIBJISIETCSL  IPEIMETHO-OPUEHTUPOBAHHBIM  JIOTIOJTHEHUEM K CHCTEMAaTHYECKOMY KypCy XUMUU U
COCTaBJIEHA Ha OCHOBE CJIEYIOIINX HOPMATUBHO-IIPABOBbBIX IOKYMEHTOB:

1. ®enepanpHoro 3akona Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHuU B
Poccuiickoit @eneparnumy;

2. denepanbHOr0 roCyIapCTBEHHOI0 00pa30BATENBLHOTO CTaHAApTa CpelHero odiiero oOpa3oBaHMs,
YTBEPKJACHHOTO TpPUKa3oM MwuHHUCTEpCTBa 0Opa3oBaHusi M Hayku Poccuiickorn denepanuu OT
17.05.2012 Ne 413;

3. Konmenuuu pa3BuTHs XUMUYECKOT0 00pazoBanus B Poccuiickoii Deneparum;

4. CaHHTapHO-3MHUIEMHOJIOIMYECKIX TPEOOBAHWH K YCIOBHSIM M opraHu3anuu oOyudeHust B OY  Ne
2.4.2821-10 ¢ u3MeHEHUSIMU;

5. Ilpukaza MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 04.03.2010 Ne 03-413
«O MeTOIMYECKUX PEKOMEHIALUAX 110 PeaTU3alliu JIEKTUBHBIX KYPCOBY;

6. VYcraBa I'BOY cpenneii mxonbl Ne 490 Kpacnorsapaeiickoro paitona Cankrt-IletepOypra;

7. O6pazoBarensHoil mporpammbl ['bOY cpenneit mkonst Ne 490 KpacnorBapzeiickoro paitona CaHKT-
[TerepOypra na 2021-2022 y4eOHbIi TO;

8. VYuebnoro mmana I'BOY cpeaneii mxonst Ne 490 Kpacnorsapaeiickoro paiiona Cankr-IlerepOypra
Ha 2021-2022 y4eOHsblii rox;

9. Kanenmapuoro ydeOHoro rpadpuka I'bOY cpemneir mkomsr Noe 490 KpacHorBapaeickoro paiioHa
Cankr-IlerepOypra Ha 2021-2022 yueGHblii rof;

10. [Tonoxenne ['BOY cpenneit mkonsl Ne 490 KpacnorBapaetickoro paitona Cankrt-IlerepOypra o6
AIIEKTUBHBIX Y4EOHBIX IIPEeIMETAX;

11. [IpumepHOil mporpamMmbl IO XUMHUH IS 00111€00pa30BaTeNbHBIX YUPEKICHUI;

12. ABTOpCcKO# TIpOrpaMMBbl IO XUMHH i 00IIe00pa3oBaTeabHbIX yupexkaeHuid noj pemaxiueit I'.E.
Pynzutuca (aBropel Pynsutuc I'.E., ®enpaman O.I1.);

13. YueOnuka: Pynsutuc I'.E., ®enpaman @.I'. Xumus, uzgarensctBo «IIpocBenienney;,

14. lunaxktudeckuit matepuan 10-11 knacc. Xumus. Pagenkuiit A.M. U3narensctBo «IIpocBemienue.

[IporpaMMa 3JIEKTUBHOIO y4e€OHOrO IpeIMeTa HECeT €CTECTBEHHO-HAayYHYI0 HAlpaBiI€HHOCTH,
OHa crnocoOCTByeT Oosiee TIyOOKOMY M OCMBICIEHHOMY YCBOGHHIO IPOIPaMMHOIO MarepHaa,
BOCIIUTHIBAET TPYAOTIOOME  ydalMXCs, IIeIeyCTPEMICHHOCTh, OTBETCTBEHHOCTh, YIIOPCTBO W
HAaCTOMYMBOCTb B JOCTUKEHUU LIETH.

AKTYanbHOCTh IPOTPaMMBI 3JIEKTUBHOTO yUEOHOTO MpeIMeTa 3aKJIF0UaeTCs B TOM, YTO YYalTUMCS
MPEAOCTABISACTCS BO3MOXHOCTH TIOTIOJHUTH 3HAHUS, TPHOOPECTH W 3aKPENUTh HABBIKH PEIICHUS
TEOPETUUECKUX U PACUETHBIX 33/1a4 MO Kypcy OOIIel U HEOPraHUYECKON XUMUH.

3amaun — 3TO Takue 3a/laHus, B KOTOPBIX IPEIyCMaTpUBAETCS MPOAYKTHBHAsl AESTEIbHOCTD
yJalmxcs, He3aBUCUMO OT (DOPMBI MX BBITIOJHEHUS (YCTHOM, MUCHbMEHHOW WIM IKCIEPUMEHTAILHON).
Xumuueckasi yuyeOHas 3amadya — 3TO MOJIENb MPOOJIEMHON CHUTyalllH, PelIeHHue KOTOpoil TpedyeT oT
YYAIUXCS MBICIIUTENbHBIX U MPAKTUUECKUX JIEUCTBUIM HA OCHOBE 3HAHMI 3aKOHOB U TEOPUU XUMUHU.

YMeHue peniath TEOPETUUYECKHE W MPaKTUYECKHE 3aJaud SBIISIETCS OJHUM M3 IOKazarenen
YPOBHS Pa3BUTHUSI XUMUYECKOTO MBIIIJICHHUS YUAIIUXCsl, TIIyOHMHBI YCBOGHUSI MU Y4eOHOTO MaTepHaia.

3HaueHue peuieHus 3a7a4 B IIKOJIBHOM Kypce XMMHH MepeoLieHUTh TpyaHO. Pemenne 3anay — 3to

MIPEKPACHBII CIOCO0 OCYIIECTBICHUS MEXKIPEAMETHBIX CBSI3€H, a TAaK)Ke CBSI3U XUMHUYECKOW HAYKH C

*u3Hpto. [lpu pemeHun 3amau pa3BUBAIOTCS KPYro3op, MaMATh, pedb, MBIIUICHUE YYallIUXCs, a TaKXKe

(dbopMupyeTcss MUPOBO33PEHHE B LIEJIOM; MPOUCXOJIUT CO3HATEIBHOE YCBOCHHE U JIydlllee MOHMMaHUE
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XUMHUYECKUX TEOpUi, 3aKOHOB U sIBICHUU. PemieHue 3amay pa3BUBaeT HMHTEpEC y4allUXCS K XUMUH,

AKTUBU3HUPYCT HUX ACATCIBHOCTD, CHOCO6CTByeT TPyAOBOMY BOCIMTAHUIO MIKOJIBHHUKOB W HX

MOJINTEXHUYECKOM MOATOTOBKE, BEIOOPY €CTECTBEHHO-HAYYHOTO MPOQHIIs 00ydeHUS.

Pemenne 3amau TpeOyeT OT ydamMxcs YMEHHs JIOTHYECKH PacCy’KAaTh, IUIAHUPOBATh, JIEJNATh

KpaTKuC 3alurcu, HNpPOU3BOJAUTH paC‘IéTBI 1 O0OOCHOBBIBaTbH HX TCOPCTUUCCKHU. HpI/I 9TOM HE TOJIBKO

3aKPCILUIAIOTCA W pa3BHUBAOTCA 3HAHWSA WM HABBIKKW Y4YalllUXCs, IMOJTYYCHHBIC paHEC, HO U (bOpMI/Ip}IIOTCH

HOBBEIC.

N

N

9.

OcHOBHBIE 1eJIM JIEKTUBHOI0 Y4eOHOI0 IpeaMera:
3aKkpenuTh yKe HMEIONTUECS HAaBBIKH B PEIICHUH TEOPETUUYECKUX U MIPAKTUYSCKUX 3a]1ad.
CdhopmupoBaTh yMEHUS B PEIICHIHN KaYeCTBEHHBIX U KOJIMYSCTBCHHBIX 3a/1a4.
HayuuTs pemaTh KOMOMHUPOBAHHBIC 3a/1a4, a TaKXKe JeNaTh KOJIWYCCTBEHHBIH M Ka4eCTBEHHBIM
aHaAJIN3 TIPU PEIICHUHN YKCIIEPUMEHTAIBHBIX 3a/1a4.
Pacuimputs npencraBiieHne y4amuxcs 0 XUMHUYECKOM SKCIIEPUMEHTE.
CrnocoOcTBOBaTh POPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUSL.
OxkazaTb IMOMOIIb B BRIOOPE MPOQHIIS JaIbHEHIIIEr0 00pa3oBaHusI.

3agauM 3J1eKTUBHOI0 Y4e0OHOI0 NmpeaMera:
dopMUpoOBaTh HHTEPEC K U3y4aeMOMY IIPEIMETY.
CriocoOcTBOBaTH O0JIee TITyOOKOMY U TIOJTHOMY YCBOCHHIO, a TAK)KE 3aKPEIUICHUIO MaTepHara.
Pa3BuBaTh CII0KHYIO MBICIUTEIBHYIO JEATEIBHOCTh, PAIMOHAIBHBIC CIIOCOOBI MBIIIICHUS, a TAKXKE
YMEHHUS CAMOCTOSITEILHO MPUMEHSITh MPUOOPETCHHBIC 3HAHMUSI.
dopmMupoBaTh TPYIOIIOOHE, MEICYCTPEMIICHHOCTh, YIOPCTBO, HACTOHYHMBOCTH B JOCTHIKCHHUH
IMOCTABJIEHHON LIEIH.

IHocse n3y4yeHus 3J1eKTHBHOIO Y4eOHOI0 MpeMeTa y4yamuecs J01KHbI

3HaTh:
TpeboBanust oopmieHus 000 3a1a4n.
OcHoBHbIE CTIOCOOBI pEIICHHS PACUETHBIX 3a7au.
@opMynbl I BBIYUCIEHUS MAacChl WJIM KOJIMYECTBA BEIIECTBA, MAacCOBOM JOJM DJIEMEHTa B
BelIeCTBE (KOMIIOHEHTA B CMECH).
KonnyecTBeHHbIE XapaKTEPUCTUKH PaCTBOPOB.
XHUMUYECKUE CBOKCTBA KJIACCOB HEOPTAHMYECKUX U OPraHUYECKUX COCTMHEHUN.

YMeTh:
OdopMsaTh 3aa4u COTIIACHO TPEOOBAHUSIM.
Pemath pacueTHble 3214l pa3HBIMU CIIOCOOAMHU.
BpluucasaTe mo XMMHMUYECKMM YpaBHEHHMSIM MacCy M KOJMYECTBO BEIIECTBAa MO M3BECTHOM Macce
OJTHOTO U3 TIPOYKTOB PEAKITUH.
[Tpon3BOaUTE pacueThl MO TEPMOXUMHYECKUM YPABHEHHSIM.
BrraucisaTe MaccoBbI€ TOJTH B MacChl BEIIECTBA B paCTBOPE.
Ormpenenarh MacCoBYI0O M OOBEMHYIO JIOJIM BBIXOJIa TPOAYKTA IO CPABHEHUIO C TEOPETHYECKHU
BO3MOKHBIM.
Haxoauts MosiexynspHyto GpopMymy BellecTBa, HaXOISIIET0Cs B Ta3000pa3HOM COCTOSIHUU.
Briuucasate Macchl IpOAyKTa peaklMM MO M3BECTHOM Macce HMCXOJHOrO BEIIECTBA, COJEPIKAIIEero
MIPUMECH.
Pemate KOMOMHUpPOBAHHBIC 3a]a9H.

10. [lenath KOMMUYECTBEHHBINA U KaYECTBEHHBIN aHAIN3 TP PEIICHUN SKCIIEPUMEHTAIbHBIX 3a/1a4.



CormacHo mpookonyNe7 3acelaHuss METOJUYECKOTO OOBEIMHEHMSI YUYUTENIEH €CTeCTBEHHO-HAyYHOTO
nukia ot 14.05.2021r., B ciayuyae 1mepexojJa Ha JAUCTAaHIIMOHHOE OOyuyeHue, B CBSI3U C
AMUAEMHOJIOTHYECKON 00CTAaHOBKOM, [IISl peallu3aliuy IPOrpaMMbl OYIyT UCTIOIB30BATHCS JIEKTPOHHBIC
o0pa3oBaTeNnbHbIC PECYPCHI U CPEACTBA TUCTAHIIMOHHOTO O0YUYEHUS, YKa3aHHbBIE B ITYHKTE Neb.

2. Cojaep:xaHue TeM Y4eOHOro Kypca
11 xnace
34 g/ron (1 9/HEeaento)

[Tporpamma npeanaraercs i paboOThl IO HOBBIM yyeOHMKaM xumuu aBTopoB I'.E. Pynsutuca u
@.I'. denpamana, npomenmmm 3kcneptusy PAH u PAO u Bowenmum B PenepanbHblil EpeyeHb
y4eOHHMKOB, PEKOMEHJOBAaHHBIX MMUHHUCTEPCTBOM 00pa3oBaHus W Hayku P® K HCIOIB30BaHHUIO B
o0pa3oBaTeNbHOM Mporecce B 001e00pa3oBaTeIbHbIX yupexacHusx Ha 2021— 2022 yaeOHbIi TO/1.

Pacrnipenenenue yacos 1o paszenam nNporpaMMsl Ipu 1-m yace B HEJEINIO:

No Tema pazgena KonnuectBo yacosB

11 knacc

OCHOBHBIE TTOHSITUSA U 3aKOHBI XUMUH

Crpoenue atoMa u nepuoanyeckuit 3akon .M. Menneneesa

XuMH4YeCKas CBI3b

XuUMHYecKas CBSI3b TCOpI/IH BHGKTPOHHTHHCCKOﬁ JucCconranuu.

TepMOI[I/IHaMI/IKa XUMHUYCCKUX ITPOLECCCOB

XuMu4deckas KUHETUKA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

O|N|OOI AW~
~N BB INOIN Ao

Breramcinenns mo XuMmu4ecKuM YPaBHCHUAM

Coaepsxkanue nporpamMmbl

Tema 1. OcHOBHbIC NOHATHUS U 3AKOHBbI XUMHUH (54)

3aKOH TOCTOSIHCTBA COCTaBa BEIECTBA. XUMHYECKHe Qopmyibl. PacueTsl mo XMMHYECKUM
¢bopMysiaM OTHOLIEHHMsS MacC O3JIEMEHTOB B BEIIECTBE M MAacCOBBIX JIOJIEH 3JIEMEHTOB. BbIBOJ
MOJIEKYJISIPHON (pOpMyJibl BELIECTBA O 3a/laHHOMY OTHOIIEHHMIO MAacC 3JE€MEHTOB, IO MACCOBBIM JI0JISIM
3JIEMEHTOB B HEM. 3aKOH COXpPaHEHHUs MAacChl BELIECTB NPU XMUMHMUECKHUX PpEaKUMSIX. XUMHUECKHE
ypaBHeHUs. OOBbEMHbBIE OTHOIIEHMSI Ta30B MPU XUMUYECKUX peaklusax. 3aKOH ABOraJpo, CIEICTBUS U3
Hero. MouspHblii 00beM ra3oB. OTHOcHTeNbHas IJIOTHOCTh ras3oB. [Ipocteiimine pacdeTsl 10
¢usnyeckuM QGopMmynaM M XUMHUYECKUM YpaBHEHUSM. OObeAMHEHHBIH Ta30BbIil 3aKOH. YpaBHEHHE
MenpeneeBa-Knanelipona. BeluncieHue MoOJspHOM Macchl BellecTBA. PacyeTbl MO XUMHYECKHM
YpaBHEHMSIM: BBIYMCICHHE MacChl WK 00beMa MPOIYKTa PEAKLUH, €CIIM UCXOTHOE BEIIECTBO COAEPIKUT
MIPUMECH WM B3ATO B U30BITKE. BhIUKCIEHHS IO XUMUYECKUM YPaBHEHHSIM C UCIIOJIb30BAaHUEM MOHSATHUSA
«TPAKTUYECKUI BBIXO] MPOAYKTA PEAKIIHI.

Tema 2. Ctpoenue atoma u nepuogudeckuii 3axon .. MenaesieeBa (44)

OcHoBHbIE CBeZleHHsI O cTpoeHuu atroma. KBanToBble umcna. AToMHble opOutanu. [IpuHiun
HauMmeHblied sHepruu. IIpaBuno Kneukosckoro. Ilpunnumn Ilaynu. CocraBiieHue >3JI€KTPOHHBIX H
aneKTpoHHO-Tpaduyeckux ¢opmyn S-, p-, d-, f- 2IeMEHTOB MEpPHOTUYECKON CHCTEMBI XUMHUYECKHX
anemeHToB /[.1. MenneneeBa. BaeHTHBIE BO3MOKHOCTH aTOMOB XMMHMUYECKUX 3J1eMEHTOB. HopManbsHOe
U BO30YXKJIEHHOE COCTOSHHE aToMa XMMHYECKOro 3jeMeHTa. llepuoauueckuil 3aKkoH U mepHoanYecKast
cuctema xummudeckux siaeMentoB J[.M. Menneneesa. [lepuoasl v rpymnmbl B CBETE 3JIEKTPOHHON TEOPHUH.



3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKMX CBOMCTB JIEMEHTOB M UX COCIUHEHHUH B IEPUOAAX U IJIaBHBIX
MOATPYMIAaX NEPUOAUIECKON CUCTEMBI.

Tema 3. Xumnueckasi CBA3b (24)

XuMuyeckasi cBA3b. THIBI XUMHUYECKUX CBSI3€i: KOBaJIEHTHas (HENOJIApHAs U MOJIsIpHAasi), MOHHas,
MeTaJuIn4ecKasl. DNEeKTpOOTPULIATENBHOCTh XMMHMUYECKHUX 3JIEMEHTOB. 3aps]bl HMOHOB, CTENEHU
OKHUCJICHUsI XMMHUYECKHX JJIEMEHTOB B COCIMHEHUAX. Beniecrsa MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO
CTpOCHMSI. 3aBUCUMOCTb CBOMCTB BEILECTB OT CTPOEHUS UX KPUCTAIIIMYECKON PEILETKH.

Tema 4. PacTBopsbI (64)

PactBopsl. PacTBOpHTENB, pacTBOPpEHHOE BelecTBO. MaccoBasi 1011 PACTBOPEHHOI'O BEIIECTBA B
pactBope. OObeMHas 0Nl PAaCTBOPEHHOTO BellecTBA. PerieHue 3amay C HMCIOJIB30BAaHHEM IMOHATHH
MaccoBas J10JIs1 PacTBOPEHHOIO BEUIECTBA B pacTBope. Teopus 3IEKTPONMTUYECKOW JMCCOLUALIHM.
Peaknium wmonHoro oOmeHa. CocraBieHHWE HOHHBIX ypaBHEHHMH peakiuil. ['maponu3. YpaBHeHUs
THJIPOJIA3A PA3JIMYHBIX BEIIECTB B MOJIEKYJIIPHOIN X MOHHOW (hopMax.

Tema 5. TepMoauHaAMUKA XUMUYECKUX MPOLEccoB(24)

OcHOBHBIE NTOHATUS XUMUYECKON TEPMOJUHAMUKHU: BHYTPEHHSISI SHEPTHs, DHTAJIBIINSA U TEILUIOBOU
spdext peakuuu. CraHpapTHele ycioBus. Peakuum 5K30TepMHYECKME U SHIOTEPMHUYECKHUE.
Tepmoxumnueckue ypaBHeHusa. (CocTaBieHHME TEPMOXMMHMYECKHMX  ypaBHeHHH. Pacuersl 1o
TEPMOXMUMHUYECKUM YPABHEHUSIM.

Tema 6. XumMnueckass KuHeTUKA (44)

CkopocTh xuMuyeckoil peakuuu. DakTopbl, BIUAIOIMIME HA CKOPOCTb XMUMHMYECKON peaKIuu:
IIPUPOJIa pEarupyrolux BEIIECTB, KOHLEHTPALMS pEarupyrolux BELIECTB, [aBJICHUE, BEJIMYMHA
IUIOUIA/IA TIOBEPXHOCTH CONPUKOCHOBEHUS PEarupyrolnX BELIECTB, TEMIEPATypa, KaTaIM3aTOPhl. 3aKOH
neiictByromux Macc. KoHcranTta ckopocTu. Pacdersl ¢ NpHMEHEHHMEM 3aKkoHa JCMCTBYIOIIMX Macc.
ITpaBuno Baut-I'odda. Temneparyphslii ko3¢ ¢uiment. Pemenne 3aaad ¢ MCMONb30BaHUEM IpaBUIIa
Bant-T'odda. Karanuzatops! u karanus. @epmentsl. Uuruburopsl. Katanuruueckue spl.

OObpatumble peakuuu. Xumuueckoe paBHoBecue. [Ipunuun Jle-Illarense. YcaoBus cMenieHus
XUMHUYECKOro paBHOBecus. Pemenns 3agad Ha ocHoBe npuHiuna Jle-Illarense.

Tema 7. OxkucaANTENbHO-BOCCTAHOBUTEIbHbIE peaknuu (44)

Crenenp  okucineHus. Ilpomecchl  okucineHuss UM BoccTaHoOBieHUs.  OKHCITEIBHO-
BOCCTAaHOBUTENbHbIE peaklini. CocTaBlieHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA MO METOIY
3JIEKTpOHHOrO OanaHca. DnekTponn3. COocTaBIeHHE ypaBHEHHH 3JEKTpOJM3a PACIUIaBOB M PACTBOPOB
BEILECTB.

Tema 8. «BbIunc/IeHHsI 10 XMMHYECKHM YPaBHEeHUSIM» (74)

Omnpenenenue coctaBa obpa3zyroleiics conu. OnpeneneHre MacCoOBOU J0JIM BbIX0/1a IPOIYKTOB PEAKIIUU
B MHOTOCTaJUIHBIX Ipoleccax. PacyeTsl Mo M3MeHEeHUI0 Macchl (3aaul Ha IIacTUHKH). Onpenenenne
COCTaBa CMECH, MOJyYEHHOW ITPU HEMOJIHOM PA3JI0KEHNH HCXOIHOTO BEIIECTBA.

3. Tpe6oBanus K YPOBHIO MOATOTOBKH YYAIMXCS 0 XHMHH
(11kaacc, 6a30BbIii YPOBEHB)

PesynpTaTel OOyueHMST XUMHUHU JIOJDKHBI COOTBETCTBOBAaThH OOMNIMM 3ajayaM TMpeaMera Hu
TpeOOBaHUAM K ero ycBoeHuto. M3yuenne xumuu B 11 kiacce 1aeT BO3MOKHOCTh JIOCTUYD CIIETYIONIUX
pE3yJIbTaTOB:

JINYHOCTHBIMM pe3ybTaTaMU U3yUeHUs MpeaIMeTa « XUMUS» SIBISIFOTCS CIEAYIOIUE YMEHUS:

Oco3HaBaTh €IUHCTBO U LIEIOCTHOCTh OKPYIKAIOLIEr0 MUpPa, BO3MOKHOCTH €r0 M03HAaBaeMOCTH U
O00BSICHUMOCTH Ha OCHOBE JTOCTHKEHUI HAYyKU.



[TocTeneHHO BbICTpauBaTh COOCTBEHHOE LIEIOCTHOE MHUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTH K CAaMOOOPA30BaHMIO, B TOM YHCIIEC U B paMKaX CaMOCTOSTEIbHOM JEATEIIbHOCTH BHE IIKOJIbI;
OLIEHUBATh )KU3HEHHBIE CUTYAIIUH C TOYKHU 3peHHs O€30MacHOro odpasza KHU3HH U COXPAHEHHS 37J0POBbS;
OLICHMBATh JKOJOTMYECKHM PpUCK B3aMMOOTHOLICHMM 4YejIoBeKa H  Npupoisl. PopMHupoBaTh
9KOJIOTMUECKOE MBILUIEHUE: YMEHUE OLIEHUBATh CBOIO JAESTEIBHOCTh M IOCTYNKU APYIHX JIOJEH C TOUKU
3peHusl COXpaHEHUs OKPYKarolllel Cpe/ibl - TapaHTa KU3HU U OJIaronoirydus Jrojei Ha 3emIe.

MertanpenMeTHbIMH pe3yJibTaTaMH HU3Y4YeHHUsS] Kypca «XuMmus» sBisercs (opMupoBaHue
YHUBEpCaIbHbIX yueOHbIX nericTBuil (Y'Y /]).

PeryastuBnbie YY/I:

1. CamocrosTensHO 0OOHApPYKUBATh U (OPMYJIUPOBATH yueOHYIO poOIeMy, ONpeAesaTh eldb yueOHon
NeSTeIbHOCTH, BEIOUPATh TEMY MTPOEKTA.

2. BopyaBurath BepcHMM peEUICHHs MPOOJIEMBI, OCO3HABAaTh KOHEUHBIM pe3yJbTaT, BHIOMpATh U3
MPEUIOKEHHBIX U MCKaTh CAMOCTOSITENIFHO CPEACTBA JOCTHIKCHHS LIEIIH.

3. CocrtaBnsaTh (MHIMBUIYAIBHO WIH B TPYIIIE) IJIaH PEIICHUs MPOOIEeMbI (BBIITOTHEHUS MPOEKTA).

4. Paboras 10 TUIaHY, CBEPATh CBOM JICHCTBHSI C IENBIO U, IPH HEOOXOJAUMOCTH, HCIIPABISATH OIIMOKU
CaMOCTOSITEIILHO.

5. B amarore ¢ yuutenem COBEpIICHCTBOBATh CAMOCTOSTEIBLHO BBIPAOOTaAHHBIC KPUTEPUHU OLICHKH.

IHo3snaBareabHbie YVY/I:

1. AmnanmusupoBaTh, CpaBHUBaTh, KJIACCH(PHUIMPOBATH W 0000marh (akTel W SBICHUSA. BBIABIATH
MIPUYMHBI U CIIEJICTBUS IPOCTBIX SIBICHUH.

2. OcymlecTBIsATh CpaBHEHHE, CEPUAIMIO M KIACCU(UKAIIUIO, CAMOCTOSTEILHO BBHIOMpast OCHOBAHUS U
KPUTEpUM JJI YKa3aHHBIX JIOTMYECKMX OIepalMii; CTPOUTh KJIAacCU(UKALMIO HAa OCHOBE
JMXOTOMMYECKOTO JAeTeHNs (Ha OCHOBE OTPULIAHMUSA).

3. CTpouTh JIOTHYECKOE pacCy’KIEHNE, BKIIOYAIOIIee YCTAaHOBICHNE IPUUYUHHO-CIIECTBEHHBIX CBSI3€H.

>

Co3aaBaTh cXxeMaTHYECKHE MOJIENIU C BBIIEJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA.

5. CocTaBnsiTh TE3MCHI, pa3IM4yHbIE BUAbI IUIAHOB (TMPOCTHIX, CIOXKHBIX MU T.1I.). IIpeoOpa3oBbiBaTh
nH(pOpMaLlMI0O U3 OJHOrO BMJA B JpYyroi (tabimily B TEKCT W Mp.).BrluuTHIBaTE BCE YpPOBHH
TEKCTOBOM MH(pOpMaLuH.

6. Ymerp ompenenite BO3MOXXHBIE HMCTOYHUKM HEOOXOJWMBIX CBEACHUH, MPOU3BOJUTH MOUCK

nH(pOpMalMY, aHAJTM3UPOBATDh U OLIEHUBATH €€ T0CTOBEPHOCTb.
KovmmynukatuBabie YY/I:

1. CamocTosITensHO OPraHU30BBIBATH yuyeOHOE B3aUMOJICHCTBUE B Ipymme (OmpeaensTh oO0Iue ey,
pacmpenensaTh poju, JOTOBapUBaThC JPYT C APYTOM H T.11.).

2. OrtcrauBas CBOIO TOUYKY 3PEHHsI, IPUBOIUTH ApTYMEHTHI, TOATBEPKIas uX (pakTamm.

3. B amckyccun ymeTh BBIIBUHYTH KOHTPApryMEHTHI, TepedpasupoBaTh CBOIO MBICIH (BJIaJICHHE
MEXaHH3MOM SKBHUBAICHTHBIX 3aMEH ).

4. VYuTbCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM NpH3HABaTh OIMMOOYHOCTH
CBOETO MHEHHS (€CJIH OHO TaKOBO) M KOPPEKTHPOBATh €ro. [loHNMast TO3UIUIO JPYToro, pa3indyarh B
€ro peud: MHEHHE (TOUKY 3pEHHs), AOKa3aTelbCTBO (apryMEHTHI), (DaKThl; THUIOTE3bI, AKCHOMBI,
TEOpUU. YMETh B3TJSHYTh HA CHUTYaIlMI0 C MHON TMO3HMIIMHU U JOTOBAPUBATHCS C JIOABMH HHBIX
MO3UIHH.

5. Cpeocmeom ¢hopmuposarus KOMMYyHUKATUBHBIX Y Y]l cioykaT TEXHOJOTHS MPOOJIEMHOrO AManora
(moOy>kmaromuii ¥ MOABOMAIINNA IHUANIOT) U paboTa B MajbIX T'PYIAX, TAKKE HMCIOJIb30BaHUE Ha
ypOKax 3JIEMEHTOB TEXHOJOTUH MPOTYKTUBHOTO YTCHHUS.

IIpeaMeTHBIMM pe3yJbTATAMM U3YUEHUS MTPEAMETA K XUMHUS SBISIIOTCS CIACAYIOIINE YMEHUS:



dbopMHpOBaHHE TIEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX TPEJACTABICHUH O BEIIeCTBaX, HX
IMpEBpaAlICHUAX u MPAKTUYICCKOM IMPUMCHCHHUH, OBJIaJICHUC HOHITUUHBIM arraparom u
CHMBOJIMYCCKUM A3bIKOM XUMUH,

OCO3HaHHWE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHYECKOH HAyKH Kak OOJIACTH COBPEMEHHOIO
CCTCCTBO3HAHUA, XHMHNYCCKHUX HpeBpameHHﬁ OpPTraHU4YCCKUX HW HCOPraHMYCCKHUX BCIICCTB KakK
OCHOBBl MHOTHX SIBJCHUW JKMBOH W HEKUBOW MPHPOJIBI, YIrIyOIeHHWE TIPEACTaBICHUH O
MaTepHAILHOM €IMHCTBE MUPA;

OBJIQJICHUE OCHOBAMH XHMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh M OOBEKTUBHO
OLICHUBATh JKM3HCHHBIC CUTYallMW, CBSA3aHHBIC C XMMHEH, HABBIKAMH O€301acHOTO OOpaIieHHus C
BCIICCTBAMH, UCIIOJIB3YCMbIMU B HOBCCIIHGBHOfI JKU3HU; YMCHUCM AHAJIU3UPOBATL U IIJIAHUPOBATH
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENAX COCPEKEHUS 3A0POBbS M OKPYIKAIOILIEH CPEIbl;
(dhopMUpOBaHHE YMCHHM YCTaHABJIMBATH CBS3U MEXKIY PEAThbHO HAOIIOMAEMBIMA XUMHYCCKHMH
SABJICHUAMH MW IpoHECCaMH, MPOUCXOAAIINMHU B MHKPOMUPC, O6”I)$ICH$ITB IMPUYIKUHBL MHOFOO6pa3I/I$I
BEIIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa W CTPOCHUS, a TAKXKE 3aBHCUMOCTH NMPHUMEHCHHS
BEIIECTB OT X CBOWCTB;

MPUOOPETEHUS OIBITA MCIIOJIB30BAHMS PA3JIMYHBIX METOJIOB M3YUYCHHS BEIICCTB; HAOIOJICHUS 32 X
MPEBpAICHUSIMA TIPU TIPOBEICHUHM HECJIOKHBIX XUMHUYECKUX IKCIEPUMEHTOB C HCIIOIB30BAHUEM
1abopaTOpHOTO 000PYAOBAHUS U TPUOOPOB;

YMCHHUC OKa3bIBATh IICPBYIO IIOMOIIb HPHU OTPABICHUAX, OKOIaxX WU APYIrUX TpaBMaX, CBA3AHHBIX C
BEIIECTBAMH U JTA00OPaTOPHBIM 000pYI0OBaHUEM;

CO3/IaHHME OCHOBEHI JIJIsi JOPMUPOBAHUS UHTEPECA K PACIIUPCHUIO U YTITyOJICHUIO XUMHUYECKUX 3HAHHUM
U BBIOOpPa XMMHHU KakK NMPO(HUIBHOrO MpeaMeTa MpH Iepexoje Ha CTYNEHb CpenHero (IOJHOTO)
obmero oOpa3zoBaHusi, a B JajbHeilmeM W B KadecTBe cdepbl CBoe MpodhecCHOHATBHOM
JeSITeNIbHOCTH;

dbopMUpOBaHHE TPEJICTABICHUNA O 3HAYEHUM XUMHYECKOW HAYKHM B pEIICHHH COBPEMEHHBIX
HKOJIOTMUECKUX TMpoOjeM, B TOM 4YHCIE B MPEAOTBPAIICHUH TEXHOTEHHBIX M OKOJOTHMUECKUX
Katactpod.

BbINyCKHUK HAYYUTCS:

OOBSACHATH CYyTh XUMUYECKUX MPOLIECCOB;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XMMHUYECKUX PEaKLIUi;

YCTaHABIMBAaTh NIPUHAJIEKHOCTh XMMUYECKON PEAKIIMK K ONIPEJIEIICHHOMY THUILY;

Ha3bIBaTh (PaKTOPBHI, BIUSAIOLINE HA CKOPOCTh XMMUUYECKUX PEaKLIUi;

pacKpbIBaTh CMBICH MOHATHH «HOH», «KaTHOH», «AHHOH», «AJIEKTPOJUTBD), «HEIIEKTPOIUTHDY,
«QIEKTPOJIUTHUYECKAS JUCCOLMALNA», «OKHUCIUTENbY», «CTENEHb OKUCIECHMS «BOCCTAHOBUTEIDY,
«OKHCIICHHE», «BOCCTAHOBIICHUE);

OTIpe/IeTISATh CTENeHb OKUCIICHNS aToOMa 3JIEMEHTa B COETUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUUECKON TUCCOLUALINN;

COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUECKON TUCCOIMALIMM KUCIIOT, IIEJI0UEH, CONEl;

OOBSACHATH CYHUTHOCTh IPOIECCA ANEKTPOIUTUYECKON TUCCOLMAIIMU U peaKuii HOHHOTO OOMeHa;
COCTABIISATh MOJIHBIE U COKpAIllEeHHbIE MIOHHBIC YPaBHEHUS peakiiu oOMeHa;

OTIpeJIeNIATh BO3MOXKHOCTD MIPOTEKaHUs PeaKIIUii HOHHOT'O OOMEHa;

IIPOBOJMTH PEAKLUH, TIOATBEPKAAIOIINE KAYECTBEHHBIA COCTAaB Pa3IMYHbIX BEIIECCTB;

OIIPEAEIIATh OKUCIIUTEND U BOCCTAHOBUTEIID;

COCTaBJIATh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh ()aKTOPBHI, BIUSIONINE HA CKOPOCTh XMMUYECKOM peaklnu;



KJ1accu(UIUPOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXy COCTaBOM, CTPOCHUEM U CBOWCTBAMHU HEMETAIIJIOB;

OCHOBaM peajn3aluy IPOEKTHO-UCCIIEI0BATENbCKON JESITENIbHOCTH;

MIPOBOJIUTH HAOIIOJCHHUE U SKCIIEPUMEHT I10J1 PyKOBOACTBOM YUUTEIIS;

co3JlaBaTh U IPeoOpa30BbIBaTh MOJIENIN U CXEMBI JUIsl peLLICHHs 3a/1a4;

OCYILLECTBIIATh BbIOOp HaunOosee 3(PPEeKTUBHBIX CHOCOOOB pEIIeHUs 3aJad B 3aBHCHUMOCTU OT
KOHKPETHBIX YCIIOBUH;

JlaBaTh OIPE/EICHUE TOHATHUIM;

yCTaHaBIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBA3H;

IIPOBOJIUTH OMBITHI 110 MOJIYYEHUIO, COOMPAHUIO M H3YYEHUI0 XUMHUYECKUX CBOMCTB Ia3000pa3HbIX
BEIIECTB: YIJIEKUCIIOT0 ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: YIVIEKUCIIbIN ra3 1 aMMHaK;
XapaKkTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM M CBOWCTBaMU METAJLJIOB;

Ha3bIBaTh OPraHWYECKHE BEIIECTBA MO HX (opMyse: MeTaH, 3TaH, ITUJICH, METAHOJ, ATAHOI,
[JINLEPHH, YKCYCHAsl KUCII0Ta, aMUHOYKCYCHAasl KUCJIOTa, CTEAPUHOBAsL KUCIIOTA, OJIEMHOBAsl KUCIIOTA,
IIII0KO034;

OLICHUBATH BIMSAHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH CPebl HA OPraHU3M UYEJI0BEKa,
IpaMOTHO 00paIIaThCs C BELIECTBAMU B IIOBCEIHEBHON KU3HU;

OINpEAEATh BO3MOXHOCTh IPOTEKAHUS PpEAKUUHA HEKOTOPBIX IPEACTABUTENEH OpPraHuYecKuX
BELIECTB C KMCIOPOA0M, BOJIOPO/IOM, METAJUIaMU, OCHOBAaHUSIMU, TaJIOT€HAMU;

Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;

COCTaBJIATh YPAaBHEHUS JJIEKTPOIMTUYECKON AMCCOLMALMM KHUCIIOT, IIEJIOYEH, COJEH; IOJHBIE H
COKpaIlléHHbIE HOHHBIE YPABHEHUS peaKkyii oOMeHa; ypaBHEHUS! OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKLuii;

MIPOTHO3UPOBATh MPOJYKThl XUMHUECKUX peaKkIHid Mo (GopmysaM/Ha3BaHUSIM HCXOJHBIX BELIECTB;
OIpeJIeNIATh UCXOIHbIE BEIIECTBA MO (hopMyJIaM/Ha3BaHUSIM MIPOAYKTOB PEAKIINHU;

COCTaBIATb yPaBHEHHsA PpEaKIMH, COOTBETCTBYIOIIMX IIOCIENOBATEIBHOCTH  IIPEBPALICHUN
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

BBISBJIATH B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKU, CBUIETENIBCTBYIOUIME O NMPOTEKAHUH XUMHUYECKOU
peakuuu;

TOTOBHUTH PACTBOPBI C ONPEIEIEHHON MaCCOBOU JJOJIEW paCTBOPEHHOTO BEIIECTBA;

OTIpEe/ICIATh XapaKTep Cpelbl BOJIHBIX PACTBOPOB KHUCIOT W IIENOYeH MO W3MEHEHHUIO OKpPaCKH
WUHJUKAaTOPOB;

IIPOBOAUTH KAdyE€CTBEHHBIE pPEaKLMU, MOATBEPKIAIOUINE HAJIMYME B BOJHBIX PACTBOPAX BEIIECTB
OTJENNbHBIX KATHOHOB Y aHUOHOB.

BLI]’[yCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

cOCmasnAms MOJEKYIAPHbIE U NOTHbIE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM YPAGHEHUAM,
npueooUmb  NpumMepsbl  peakyull, NOOMEEPAHCOAOWUX — CYUWECMB0B8AHUE  B3AUMOCEAZU  MENHCOY
OCHOBHBIMU KIIACCAMU HEOP2AHUYECKUX 8eUiecms;

NPOCHO3UPOBAMb  pe3ybmamsl 8030€UCmeUsi pa3iudHblX (aKkmopos Ha CKOPOCMb XUMUYECKOL
peaxkyuu;

NPOCHO3UPOBAMb pe3ybmamvl 8030€lUCMEUs pPA3IUYHbIX (AKMOpPO8 HA CMeujeHue XUMUYEeCKO20
pasHogecusl.



onpeoensamos NPUHAONEIHCHOCIb HEOPSAHULECKUX BeUjeCmE K OOHOMY U3 U3YUEHHbIX KIACCO8/SPYNN.:
MEMaivbl U HeMemaiivl, OKCUObL, OCHOBAHUS, KUCTIOMbL, CONU;

coCmasisimos opmyivl 8euecms no ux HA36AHUAM,

onpeoensams 8alIeHMHOCHb CIMENeHb OKUCLEHUsL JIEMEHMO8 8 BeUeCEax;

cOCmaesisaims (OPMYibl HEOP2AHUYECKUX COeOUHEHUll NO BANEHMHOCHAM U CMENeHAM OKUCIeHUs
INEMEHMO8, A MAKI’Cce 3aPa0aM UOHOB, YKAZAHHLIM 6 MAaOauye pacmeopuMocmu KUCI0m, OCHOBAHULL
u conet,

00BACHAMb 3AKOHOMEPHOCMU UBMEHEeHUs PUUYeCKUX U XUMUYECKUX CBOUCME NPOCMbIX 8euecms
(Memannos u HeMemannog) U UX GbICUUX OKCUOO8, O0OPA308AHHBIX INEMEHMAMU 6MOPO2O U
mpemve2o nepuooos;

Ha3v186amb 00WUe XumMudecKue c80UCmaa, Xapaxkmepuvie OJisl 2PYNN OKCUOO8: KUCTIOMHBIX, OCHOBHUBIX,
amghomepHuwlx,

HA36186amMb 00UUe XUMUYECKUE CEOUCMEA, XAPAKMEPHbLEe OJisl KANCO020 U3 KIACCO8 HEOP2AHUUECKUX
geugecms (KUCIOmM, OCHOBAHUI, COlell);

npUBOOUMb NpUMepPbl  pearkyuil, NOOMEEPAHCOAIOWUX XUMUYECKUE CBOUCMBA HEOPSAHUYECKUX
geuecms. OKCUO08, KUCIOM, OCHOBAHULL U CONEl;

onpedensims  BeUeCmBO-OKUCIUMENL U 8eUjeCmB80-80CCMAHOBUMENL 6  OKUCIUMENbHO-
B0CCMAHOBUMENLHBIX PeAKYUSIX,

coCmasisime 3NeKMpPOHHbIU OANAHC (0151 UBYYEHHBIX PeaKyull) no NpeodioNCeHHbIM CXeMAM PeaKyuil;
npoeooums 1a60pamopHvie Onvimsl, NOOMEEPHCOAOUUe XUMUYECKUE CEOUCMBA OCHOBHBIX KIACCO8
HeOp2aHu4ecKux eujecms,

npooouUms  1aOOPAMOPHLIE ONBIMbL NO  NOLYYEHUI0 U COOUPAHUIO 2A3000PA3HBIX  BEUJeCME:
8000p00aA, KUCIOPOOA, YeIEeKUCI020 2a3d, aMMUAKA; COCMAGISMb YPAGHEHUSL COOMBEMCMEYIOUUX
pearyuii;

NPOSHO3UPOBANb XUMUYECKUE CEOUCMBA BeUeCmE HA OCHOBE UX COCMABA U CIMPOCHUSL,
NPOSHO3UPOBAMb CHOCOOHOCMb Geujecmea NpPoseIsimb OKUCTUMENbHblE UL 60CCHMAHOBUMETbHbLE
CBOLICMBA € YUEMOM cmenenell OKUCTIeHUs. JIeMEHMO8, 8X00SUUX 8 20 COCMA8;

Xapakmepuzoeams 0codvle C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTION,

npU8oOUmMb NPUMEPbL YPAGHEHUL PeaKyUll, 1eHCauux 8 OCHO8e NPOMbIULIEHHBIX CHOCOD08 NONYYeHUs
AMMUAKA, CEPHOU KUCAOMbL, YYeYHA U CIMATU;

ONnuUCHI8amdb uzuyecKue u XUMUYecKue npoyeccyvl, AGIAWUEcs 4acmvio Kpy2080poma 6euwecms 6
npupooe;

CO3HABAMb 3HAYEHUE MEOPEeMUYECcKUX 3HAHUU OJi NPAKMUYECcKol 0esimelbHOCMU Yel08eKd;
ONUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCIEMbl, NPUMEHSA JI02UK)Y CUCTEMHO20 AHAIU3A,
NpUMeHSIMb 3HAHUA O 3AKOHOMEPHOCTAX NePUOOUYECKOU CUCTNEeMbl XUMUYECKUX DJIeMeHmOo8 Ol
00vsACHEHUs U NPe0BUOEHUs CBOUICNE KOHKPEMHBIX 6elecme;

pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YenyOleHus 3HAHUll 00 ucmopuu
CMAHOBNIEHUS XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUU, NePUOOULECKO20 3AKOHA KAK 0OHO20 U3
BAICHEUUUX 3AKOHO8 NPUPOODL, A MAKICE O COBPEMEHHBIX OOCMUNICEHUAX HAVKU U MEXHUKU,
COCMABIAMb MOAEKYIAPHLLE U NOTIHbIE UOHHbBLE YPABHEHUS NO COKPAUWYEHHBIM UOHHBIM YPABHEHUAM,
npueooOUmMb  NpumMepsbl  peakyull, NOOMEEPAHCOAIOWUX — CYUWECMB0B8AHUE  B3AUMOCEAZU  MENHCOY
OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX 8eUecms;

NPOCHO3UPOBAMY  Pe3VIbMAmbl  8030€UCMEUs. PA3IUYHBIX (DAKMOPO8 HA U3MEHEeHUe CKOpOCmu
XUMUYECKOU peaKyul;
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—  NPOcHO3UPOBAMb pPe3yIbmamsl 8030€lUCmEUs PATUYHbIX (PAKMOPO8 HA CMeujeHUue XUMUYECKO20
pasHosecusi,

—  NPO2HO3UPOBANb XUMUHECKUE CEOLCMEA BeUecms HA OCHOBE UX COCMABA U CIMPOEHUS;

—  NPOcHO3UPO8AMb CHOCOOHOCMb BeWecmsed NPOSGIsmb OKUCTUMENbHble UL 80CCHMAHOBUMETbHbLE
C80UCMBA ¢ YY4eémom cmeneHetll OKUCIeHUsL JIeMEHMO8, BX00AUUX 8 €20 COCMAB;

—  BbIABAAMb CYWECMBOBAHUE 2eHEMUYECKOU 63AUMOCEA3U MeHCOY euecmeamu 8 psody: NpoCcHoe
8ewecmso — OKCUO — 2UOPOKCUO — COJlb;

—  Xapaxkmepuzoeams 0codvle C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

—  npuooumsb npumepsvl YPAGHEeHUIl PeaKyull, 1edCauux 6 0CHO8E NPOMbBIUICHHBIX CNOCODO08 NOLYYeHUs.
AMMUAKA, CePHOU KUCIOMbL, YY2YHA U CIAIU,

— onuceleams Quzuueckue U XUMU4ecKkue npoyeccol, AGIAI0UUECs YACMbIO KPY208OPOMA 6euiecms 6
npupooe;

—  0p2aHU308bI6aMb, NPOGOOUMb VUEHUUEeCKUEe NPOEeKmbl NO UCCIeO08AHUIO CBOUCME Beuecms,
UMEIOWUX 8AJUCHOE NPAKMUYECKOe 3HAUeHUe;

—  2PaMOMHO 0OPAUAMBCS C BEUeCBAMU 8 NOBCEOHEBHOU HCUSHU,

—  0CO3Hasamb HeoOX00UMOCMb COONOOEHUsT NPAsUll  IKOI02UYECKU Oe30NACHO20 NOBeOeHUsl 8
OKpYHCcaroufeti NpUpoOHoll cpeoe;

—  NOHUMAMb CMBLCI U HEOOXOOUMOCHb COONIOOEHUsI NPeONUCAHUL, NPedazaeMblX 8 UHCIMPYKYUSIX NO
UCNOTIL30BAHUIO IeKAPCME, CPeOCmE OblmMOoB8oU Xumuu u op.;

—  UCNONB306aMb NPUOOPEMEHHbBLE KIIOHEeBble KOMNEMEHMHOCMU NPU 6bINOJIHEHUU UCCIe008AMENbCKUX
NPOEKMO8 NO U3YYEHUIO CEOLCE, CNOCO008 NONYUEHUs. U PACNO3HABAHUS 6eUleCE;

—  pazeusamv KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCHOAb3YS CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKQuyuu npu pabome ¢ meKCmamu Y4eOHuKa u OONOJHUMENbHOU JUmepamypou,
CNPABOUHBIMU  MAOIUYAMU, NPOSAGISIMb 20MOBHOCMb K VEAJNCEHUID UHOU MOYKU 3PEHUs Nnpu
00CydHcOeHUU pe3yTbmamos blNOJHEeHHOU pabomul;

—  00BEeKMUBHO OYEHUBAMb UHGOPMAYUIO O Bewecmeax U XUMUUECKUX HPOYeccax, Kpumudecku
OMHOCUMbCSL K NCeBOOHAYUHOU  UHoOpMayuu, Hed0OpPOCOBeCmHOU  peKiame, Kacarowelcs
UCTIONIL30BAHUS PA3TUYHBIX 8EULECTNG;

—  0p2aHU308bI6AMb U OCYWECMEISAMb NPOEKMbl NO UCCIEO08AHUID CBOUCME BEUeCms, UMEIOUUX
8AJNCHOE NPAKMUYECKOE 3HAUEHUe.

4. OueHKa JOCTHKEHMS IUVIAHMPYEMBIX Pe3y/1bTaTOB OCBOCHHS Y4eOHOM MPorpaMmbl
PesynbraThl 00ydeHUS XHMHH JIOJDKHBI COOTBETCTBOBATh OOIIMM 3ajadyaM IpeaMeTa |
TpeOOBAHUAM K €r0 YCBOEHHUIO.
PesynbraThl 00yueHHs! OLEHUBAIOTCA MO HATHOAUIbHOIN cucreme. [Ipu olleHKE yYUTBIBAIOTCS
CIIEAYIOIIME KaUeCTBEHHBIE I0KA3aTeNIN OTBETOB:
1. rny6una (COOTBETCTBUE U3yUYEHHBIM TEOPETHUYECKUM 0000ILIEHUSIM);
2. OCO3HAaHHOCTHh (COOTBETCTBHE TpeOyeMBIM B MpOTpaMMe YMEHHSIM NPUMEHSITh MOJYYCHHYIO
nH(OPMAILIHIO);
3. mosHOTa (COOTBETCTBHE 00BEMY MPOrpaMMBI  HHPOpPMAINK yUeOHUKA).
[Tpu olileHKEe YUUTHIBAIOTCSA YHMCIIO M XapaKTep OMMOOK (CyIIeCTBEHHbIE WM HECYIIECTBEHHBIE).
CyliecTBeHHbIE OIIMOKM CBSI3aHBI C HEJIOCTaTOYHOW TJIyOMHOW W OCO3HAHHOCTBHIO OTBETa
(HampuMmep, YYEHUK HENpPAaBWIBHO YKa3ajl OCHOBHBIE IPU3HAKU IIOHSTUMH, SIBJICHWUM, XapaKTEpHbIE
CBOWCTBa BEUIECTB, HEMPABHIBHO CHOPMYIMPOBAT 3aKOH, MPAaBMJIO M T.I. MM YYEHHUK HE CMOT
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IPUMEHUTh TEOPETHUYECKHE 3HaHMUA JUId OOBSCHEHHS W MPEJICKa3aHusl SBJICHUH, YCTaHOBJICHUS
PUYMHHO-CJICICTBEHHBIX CBsI3€l, CpaBHEHUS M KJacCU()MKALMY SIBICHUH U T. I1.).

HecymiectBenHble OMMOKN ONpPEAESIOTCS HENOIHOTON OTBETa (HampuMep, yrylleHHe H3 BUIa
KaKoro-mmbo HexXapakTepHOro (akra Hpu ONMHMCAHUH BEIIECTBa, mporecca). K HUM MOXHO OTHECTH
OTOBOPKH, ONKCKH, JIOMYIIEHHBIE 10 HEBHUMATENFHOCTH (HAapUMep, Ha JiBa U 0oJiee ypaBHEHUS peaKIfii
B IIOJTHOM MOHHOM BH/JI€ JIOMYIIEHA OJJHA OIIMOKa B 0003HAUEHUH 3apsi/ia HOHA).

Pe3ynbraThl 00yueHHs IPOBEPAIOTCA B IPOLECCE YCTHBIX M IMUCBMEHHBIX OTBETOB Y4YallUXCH,
B pE3yJIbTaTe HCCIECAOBATEIbCKON U IPOEKTHOW IEATENBHOCTH, a TaKKe IPU BBINOJIHEHUH HMU
XMMHYECKOTO SKCIIEPUMEHTA.

Onenka «5» - OTBET IOJIHBIM M NPABWIbHBI Ha OCHOBAaHMM HM3YyUYEHHBIX TEOPHi; Marepual
U3JIOKEH B OIPEACIICHHOM JIOTUYECKOM IIOCJIENOBATEIBHOCTH, JIMTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSTEIIbHBIN.

Ounenka «4» - OTBET MOJIHBIM M NPABWIbHBIM Ha OCHOBAaHMM HM3YyUEHHBIX TEOPHi; Marepual
U3JI0)KEH B ONPEIEICHHOM JIOTMYECKOM IIOCIENOBAaTEIIBHOCTH, IPU O3TOM JOIYLIEHBI JBE-TPU
HECYIIECTBEHHbIE OINOKY, HCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEIS.

Ounenka «3» - OTBET MOJIHBIA, HO IpU 3TOM [OIYyILEHAa CYyIIECTBEHHas OLIMOKAa WM OTBET
HEIOJIHBIN, HECBSA3HBII.

Onenka «2» - mnpu OTBeTe OOHApPY)KEHO HEINOHUMAaHHE Y4YallUMCSi OCHOBHOI'O COJEp’KaHUs
y4eOHOTO Marepuana WM JONYLICHbl CYIIECTBEHHbIE OIIMOKH, KOTOpPHIE YYallUHCS HE MOXET
HCIIPAaBUTh IIPHM HABOJAILMX BOIPOCAX YUUTEIS.

Onenka «1» - OTCyTCTBHE OTBETA.

OneHka IKCIEPUMEHTATbHBIX YMEHUMH

OreHka cTaBUTCS HAa OCHOBAaHUM HAOJIOJCHHUS 32 yHalllUMCs U MMCbMEHHOI0 OT4eTa 3a padory.

Ouenka «5» - paboTa BBIIIOJHEHA MOJIHOCTHIO U NMPaBUIBHO, CJeNIaHbl TPaBUIbHbIE HAOIIOACHUS
Y BBIBOJIbI; SKCIIEPUMEHT IPOBEACH M0 IUIAHY C Y4E€TOM TEXHMKH O€30IacHOCTH W MpaBUI PaOOTHI
C BellleCTBaMH M 000pYIOBaHUEM; MIPOSIBIEHBl OPraHU3alMOHHO-TPYAOBbIE YMEHUs (IIOJI€pP’KUBAIOTCS

4ycTOTa pabodyero MecTa U MOPSAIOK Ha CTOJIE, 3KOHOMHO HCIOJIb3YIOTCS PEAKTHUBBI).

Ounenka «4» - pabora BBIIIOJIHEHA MPaBWIbHO, CJENlaHbl NpPaBWJIbHbIE HAOMIOJEHUS U
BBIBOJIbI, HO TpPU STOM SKCIEPUMEHT IMPOBEAECH HE IMOJHOCTHIO MM JOMYIIEHbl HECYIECTBEHHBIE
OomuOKN B paboTe C BEIIECTBAMU U 00OPYIOBAHHEM.

Ounenka «3» - paboTa BBINOJHEHA MPABWIBHO HE MEHEE YeM HAlOJIOBUMHY WM JOMYIIeHa
CyLIECTBEHHas OIIMOKa B XOA€ OJKCIEpUMEHTa, B OObSICHEHHH, B OQGOpMIIEHUH DPAaOOTHL, B
COONIOZICHUM TPaBWUJI TEXHUKHA OE30MacHOCTH TIpH paboTe ¢ BelecTBAaMU W 00OpYJOBaHHEM,
KOTOpasi UCHpPaBIIAETCS MO TPeOOBAHHUIO YUUTEIS.

Ouenka «2» - gonymieHsl aBe (M 0ojee) CyIIECTBEHHBIE OMIMOKM B XOJ€ OSKCIEPUMEHTa, B
00BsICHEHNH, B 0OpMIIEHHH PabOThl, B COOJIIOJIEHUU TMPaBUI TEXHUKU O€30MacHOCTH IMpHU padoTe C
BellecTBaMM ¥ 00OpyJOBaHUEM, KOTOpBIE YYAIUICS HE MOKET HCHPAaBUTh Jaxe MO TPeOOBaHUIO
YUUTEIS.

Ouenka «1» - paboTa He BBIIIOJIHEHA, Y yYallerocst OTCYyTCTBYIOT 3KCIIEPUMEHTAIbHbIE YMEHHS.

OneHka yMeHHUIl peliaTh IKCNePUMEHTAJIbHbIE 331241

Ounenka «5» - miaH pemeHus COCTaBIEH MPaBWIBHO; IPaBHJIBHO OCYIIECTBJIEH MHOA00p
XMMHUYECKHX PEaKTUBOB U 000PYAOBaHUS; TaHO TIOJTHOE OOBSCHEHNE U CIeNIaHbl BBIBOJIBI.

OneHka «4» - IUTaH pEIICHHUS COCTABJICH MPaBUIBHO, TMPABUIBLHO OCYIIECTBICH IOA00D
XUMHYCCKHX PEAaKTHBOB M OOOPYIOBaHHS, NMPH STOM JONYIICHO He Oojiee JABYX HECYIIECTBEHHBIX
omMnOOK B OOBICHEHHUU M BBIBOIAX.
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Ouenka «3» - IJIaH peUICHUs COCTABJICH MPABWIBHO, IMPABUIBHO OCYIIECTBICH IOA00D
XUMHYECKUX PEAaKTHBOB W O0OpYyIOBaHHS, HO JOMyIIeHa CYIIECTBEHHAs OMMOKAa B OOBSICHEHUU U
BBIBOJIAX.

Ouenka «2» - gonyuieHsl aBe (M Oojiee) CyIIECTBEHHbIE OMIMOKM B IUIAHE pELICHUS, B
mo0ope XUMUYECKUX PEaKTHBOB U 000PYIOBaHMUS, B OOBSICHEHUH U BBIBOJIAX.

Ouenka «1» - 3aa4a He penieHa.

OneHka YMeHHi peliaTh pacuyeTHbIE 3a1a91

Ouenka «5» - B JIOTMUYECKOM PACCYXKJICHUHW M PEIICHWH HET OmMOOK, 3amavya pelieHa
paIrMoOHaIBHBIM CIIOCOOOM.

OuneHka «4» - B JIOTHYECKOM PACCYXKICHUM M PEIICHUH HET CYHIECTBCHHBIX OMIMOOK, HO
3a/laya pelieHa HeparmoHAbLHBIM CIIOCOOOM WITH JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

Ouenka «3» - B JIOTHYECKOM pACCYX JACHUH HET CYHICCTBEHHBIX OIIMOOK, HO JIOIYIIeHa
CYILIECTBEHHAs OIIMOKA B MATEMaTHYECKUX pacyeTax.

OuneHka «2» - UMEIOTCS CYIIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYXKACHUU U PELICHUH.

Ouenka «1» - 3aa4a He penieHa.

OneHka NMCbMEHHBIX KOHTPOJbHBIX Pad0T

OueHnka «5» - OTBET MOJIHBIN U TPaBUJIbHBIN, BO3MOKHA HECYILIIECTBEHHAs! OIINOKA.

Ouenka «4» - OTBET HEMOJIHBIN HIIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK.

Onenka «3» - paboTa BHIIOJIHEHA HE MEHEE 4YeM HallOJIOBHHY, JOMYyIIEeHa OJHA CYIIECTBEHHAs
omuOKa U IBe-TPU HECYIIECTBEHHBIE.

Ounenka «2» - paboTa BBIIOJHEHA MEHEE YEeM HAMOJOBUHY WM COJCPKHUT HECKOIBKO
CYLIECTBEHHBIX OILNOOK.

Ounenka «1» - paboTa He BBIIIOJIHEHA.

[Ipy oueHKe BBHIMOJHEHUS MHUCBMEHHOH KOHTPOJIBHOW paboThl HEOOXOAMMO YYMTHIBAThH
TpeGoBaHuUs eMHOro OphorpadUIecKoro pexnma.

OneHka 3a HUTOrOBYIO KOHTPOJIbHYIO paboOTy KOPPEKTHPYET MpeIlIecTBYIOIME OLEHKU 3a
4eTBEPTh, MOIYTOANE, TOI.
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5. KaaenpapHo-teMaTnueckoe NJIAHMPOBAHME 10 3JIEKTUBHOMY YU4eOHOMY NpeMETY ¢ onpe/ie/ieHHeM OCHOBHBIX BH/10B

aesiteJibHOCTH oOyuyaromuxces (11 kiacc, 0a30BbIil YpOBEeHb)

Ne [arTa npoBeaeHus
Tema ypoka OcHoOBHBIE BH/IbI 1€SITEILHOCTH DopMBbI KOHTPOJIS Ipumeuanue
YpOKa no mjiany | pakruyecku
Tema Nel.
Knaccupurkanus u
Pazpabotka anroputma penieHus
HOMEHKJIATypa . ®ponranbHas 6ecena
3aJ1a4, Ha BBIBOJ] MOJICKYJIIPHOM
HEOPTraHUYeCKUX U 10 U3yYECHHOMY
(hopMyJIBI BEIIeCTBA IO
OpraHnvyecKux MaTepuany, mpoBepKa
1(1) 3aJJaHHOMY OTHOIIICHUIO MacC CeHTs0pb
BeliecTB. (74acoB) WHIUBUAYTBHBIX
3JIEMEHTOB B BEIIECTBE, 1O
Knaccudukanms pabor.
MacCOBBIM JOJISIM 2JIEMEHTOB B
HEOPraHUYECKUX
HEM.
BEIIECTB 10 COCTaBy U
10 CBOMCTBAaM.
Pazpabotka anropurma penieHus
3a/1a4, 0 XUMUIECCKUM
YpaBHCHHSIM: BhIYHCIICHUE Macchl | DpoHTanpHas Oecena
Win 00beMa MPOAYKTa peaKkiuu 0 U3YYECHHOM
[IpocTsie BemecTBa: POstyxtap ’ Y Y
€CJIM UCXOJHOE BEIIECTBO MaTepuaity, IpoBepKa
2(2) METaJUTbI U PUETLy, TPOBEP CeHTs10pb [pezenrarus (UKT).
COJIEP>KUT IPUMECH WJIH B3SITO B WHAUBUIYaIbHBIX
HEMETAaIJIbL.
M30BITKE, a TAaKXKe 3a7a4 C pabor.
Amnorponus.
WCIOJIb30BAHUEM TTOHSITHS
«IPAKTUYECKUH BBIXOJT IPOAYKTA
peakuum.
CnoxxHbie
PaGora B rpynmax, perienue ®ponTankHas 6ecena
HEOpraHUYEeCKue
3a1a4 1o ¢puznyeckuM GopMyliaM | MO U3YUEHHOMY
BemecTBa. buHapHbie
Y XUMHYECKUM yPaBHEHUSIM C MaTepuany, mpoBepKa
3(3) COCTMHCHMS. P . puaity, nposep CeHTs0pb
HCIOJI30BAHUEM TTOHSITHIA: WHIUBUAYATHHBIX
Bonopoansie .
«MOJISIpHASI MACcCay, «MOJISIPHBIH pabor.
COCTUHEHUS
00BbeM, «ancio ABOTaapoy. [TpoBepounas padora.
3JIEMEHTOB TJIaBHBIX
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MOATPYIII.

Pazpabotka anroputma penieHus

®ponranbHas 6ecena

ITonsaTne
3a7a4 1o pU3N4YecKuM popMysaM | 10 H3yYCHHOMY
THJIPOKCHJIOB.
Y XUMHYECKUM YPABHEHUSIM C MaTepHuaiy, IpoBepKa
4(4) OCHOBHBIC, KHCIIOTHBIC P . puaity, npoBep CeHTs0pb
MCTIOJIb30BAHNEM TTOHITHIA: WHAWBUYaTbHBIX
u amdoTepHbIe .
«MOJISIpHAsE Macca», KMOJISPHBIA | paboT.
THIPOKCHIBIL.
00beM, «IicI0 ABOTAAPO».
Knaccudukanms ®dpoHTanpHas Oecena
Pabora B rpymnmax, pemenune
OpraHUYECKUX 10 U3Y4EHHOMY
3a7a4 1o pu3n4eckuM popmyam
BemiecTB. O0mume MaTepHuaiy, IpoBepKa
Y XUMHUYECKUM YPABHEHUSIM C
5(5) MOJIEKYJISIPHBIE . VHJMBUTy QJIbHBIX Oxt1a0pb [IpezenTanus (UKT).
WCTIOJH30BAHNEM TTOHSITHI:
(hOpMYJTBI H3yUEHHBIX . pabor. [IpoBepounas
«MOJISIPHAS. MacCay, «MOJISIPHBIN
KJIACCOB OPraHUYECKUX pabora.
00beM, «4rcI0 ABOTaAPO».
BEILIECTB.
Howmenxkiarypa
NIOITAK:
3aMeCTUTENIbHAS U ®ponTaNEHAs Oecena
OTBeTHI Ha BOIIPOCHI, paboTa C
panuKaibHO- 110 U3yYECHHOMY
a37aTOYHBIM MaTEPHAJIOM
6(6) byHKIIMOHATTbHAS. P P ’ Mmarepuany, nposepka | OKTOpb [Mpesentanus (UKT).
COCTaBIICHHE CXEMBI,
TpuBnansHbie WH/IMBHTy aJIbHBIX
ANEKTPOHHBIX POPMYII.
Ha3BaHMUs pabor.
OpraHUYEecKuX
BEIIIECTB.
Pabota B mapax cMEHHOTO
COCTaBa, COCTaBJICHUE
®ponTanbHas 6ecena
0606 AIIEKTPOHHBIX U AIIEKTPOHHO-
oOrmieHne 0 U3YYEHHOM
7(7) rpaduyeckux dpopmy s-, p-, d-, f- Y y OxTs10pB [pezenramus (UKT).

mMarepuraia 1o TEMe

3JIEMEHTOB MEPUOINYECKON
CHUCTEMBI XUMUYECKUX JIEMEHTOB
J.1. Menneneena.

Marepuay,
MpoBepoyHas pabora.
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Tema Ne2 (5 yacoB)
CaoiicTBa 1
MoJiy4eHue OCHOBHBIX
KJI1acCOB

Pabora ¢ paznaTouHbiM
MaTepHalioM, COCTaBJICHUE
TaOJUIIBI, XapaKTePU3YyIOIIeh

®ponranbHas 6ecena
10 U3y4YEHHOMY

HEOPraHM4eCcKHX .
8(1) CBOICTBA OKCHJIOB U Mmarepuaiy, nposepka | HosiOpb
BellleCTB
. THIIPOKCHUJIOB, JI0KA3aTeIbCTBO VH/IUBUTY JTbHBIX
CBoiicTBa OCHOBHBIX,
aM(}OTEPHOCTH THIAPOKCHIA pabor.
KHUCJIOTHBIX U
QTFOMUHUS.
aM(OTEPHBIX OKCUIIOB
Y TUJPOKCHIIOB.
Comu: knaccudukanus, | Pabora ¢ pa3garodHbim ®ponTankHAs Oecena
CIIOCOOBI MOy 4YCHHSI MaTepUaIOM, COCTABJICHHUE 10 U3Y4YCHHOMY
9(2) CpeIHUX COJIeH, Ta0JINIIBI, XapaKTePU3YIOIICH MaTepuainy, npoepka | HosOpb
CBOWCTBA CPEIIHUX CBOWCTBA U CIIOCOOBI OJYYCHUST | WHAMBHYaJTbHBIX
COJIeH. COJIeH. pabor.
[TonmyuyeHne KUCIBIX U
- PaGora B rpymmax cMEHHOTO
OCHOBHBIX COJICH. . ®dpoHranbHas O6ecena
COCTaBa, pELICHUE 3aJaHUN Ha [IpezenTanus (UKT).
10 CriocoOsr 110 U3yYECHHOMY
TEHETUYECKYIO CBSA3b MEKITY Hosi6ps
3) TIPEeBPAIICHUS MaTepHany.
KJIacCaMU HEOPraHMUYECKUX
Pa3IMYHbIX TUIIOB [IpoBepounas pabora.
. BEIIECTB.
COJIeH APYT B JIpyTa.
HccnenoBanne XUMHUECKHX
['eneTnveckas cBs3b .
CBOMCTB HEOPTaHUYECKUX
11 MEXKy KllaccaMH Ortyer no IMpakTuyeckasi padora
BEILIECTB, ITOJTyYCHNE . Jlexabpb
4) HEOPraHUYeCKUX IpaKTHYECKOil padore. Nel.
PacTBOPHMBIX U HEPACTBOPHMBIX
BEIIICCTB. .
OCHOBaHHMH.
O60061eHre MaTepraia 1o Teme,
CIIICHHE 3aJJaHuM Ha .
12 KoutpoJabsHas padora P YcTHbIN onpoc. KonTpoasnas padora
TeHETUYECKYIO CBS3b MEKITY Jlexabpb
(5) 1o TeMe. [MpoBepounas pabora. Nel.

KJIaCCaMHM HEOPTaHUYECKUX
BEIIECTB.
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Tema Ne3 I'uaposius
(3 yaca)

Pabota c TeopeTnueckum
MaTepHaJiOM, OTBETHI Ha BOIPOCHI,

®poHTanpHas Oecena
110 U3YYEHHOMY

13 COCTaBJICHHE KOHCITEKTa
’ MaTepuainy, nposepka | Jlexabpn [IpezenTtanus (UKT).
1) 3aKperICHUEe H3y4YEeHHOTO
Ianponu3 GMHAPHBIX WH/IMBUTY aJIbHBIX
. MaTepuana, peieHrne TECTOBBIX
COEUHEHUH. N pabor.
3aJlaHu# 10 TEMe.
OTBeTHI Ha BOIIPOCHI, paboTa ¢
. [IpoBepka
I'uaponus conei. pa3aaTOuYHBIM MaTEPHAJIOM, JlaGoparopHas pabora:
14 N WHIUBUTYy ATBHBIX
B3anmHuoe ycunenue CocraBicHHEe YpaBHEHUI JlexaOpb OTIpeIeICHNE TUAPOITU3a
(2 pabot, oT4eT 1o .
THIPOJIN3A. THIPOJIN3a, PEIICHUE TECTOBBIX . COJICH.
. naboparopHoii padore.
3aJIlaHuH 110 TEMe.
15 I'uapoinns [ToBTOpEHUE OCHOBHBIX BOIIPOCOB | Y CTHBIN OIPOC.
3) OpraHUYECKUX 0 TEME, BBIITOJIHEHHE TECTOBBIX Tepmunonornyeckuii | SlHBapb
BEIIECTB. 3aJlaHuH, pelICHHe 3a/ad. JTUKTAHT.
Tema Ned
OxucauTe/IbHO-
BOCCTAHOBHTEJIbHbIE
€aKIUM B
P . Pabota ¢ pa3naTo4HbIM ®ponranbHas 6ecena
HEOPTraHU4YeCKOo 1
. MaTEepHUaIOM, COCTABIICHUE 10 U3yYECHHOMY
16 OpraHnyecKoi q
QJIITOPUTMA OTPENICIICHHSI CTETICHU | MaTepHaly, IPOBepKa HBaph
(1) XuMuH. (44aca) P P pHALY, TIPOBCP P
OKHCJICHUS B COCTUHEHUSX, VH/IUBUTY TbHBIX
CreneHu OKUCIEHUS
pelieHre 3a7a4 Ha TOBTOPEHHUE. pabor.
AJIEMEHTOB B
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIECTBAX.
Tunnudnie Onpenenenne CTENEHU OKUCIECHUS .
@pOHTAIBHBIN OIPOC,
OKHUCIIUTEIH U B OpraHUYeCKHX U
17 MpoBepKa
BOCCTAaHOBUTEIIH. HEOpPraHWYECKUX BEILECTBAX, SHBapp [IpezenTanus (UKT).
(2 WH/IMBHTy JIbHBIX
Knaccudukanus COCTaBJICHHE AIEKTPOHHBIX 5
abor.
OKHUCIIUTEIHHO- OanaHCOB, OMpeeNeHue P
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BOCCTAHOBHUTEIBHBIX
peaKkuuid.

OKHUCJINTEJIEH U BOCCTAHOBUTEJIEH.

MetoJ1 37EKTPOHHOTO

Pabora ¢ paznaTouHbiM
MaTepUaOM, COCTABJICHUE

®ponranbHas b6ecena

18 OastaHca B 3JIEKTPOHHBIX OAJIAHCOB, 10 U3YYEHHOMY
3) OKHUCIIUTEIBHO- ONPECIICHUE OKUCIIUTENCH 1 Marepuaiy, mpoBepka | SHBapb [Tpesentanus (MKT).
BOCCTaHOBUTEIIbHBIX BOCCTaHOBUTEJIEH ypaBHEHUH, WHIUBHUIYaJIbHbBIX
peaxusx. pelieHre 3a71a4 ¢ BRIYMCICHUEM pabor.
TEII0BOTO A (PeKTa peaKIuu.
OxucnauTenpHo-
OrnpezenieHue CTENEHU OKUCICHUS
BOCCTAHOBUTEIIbHBIC
19 B OPraHUYECKHUX BEIECTBAX, Otyet no [MpakTHyeckas padora
peakuuu B . deppanb
4) . pacctaHOBKa KO3 PHUIIMEHTOB NpaKTUYECKO# padore. Ne2.
HEOPTraHUYeCKOH 1
. METOJIOM 3JIEKTPOHHOTr0 OanaHca.
OpPraHUYECKON XUMUHU.
Tema NeS
DJIEKTPOJIN3, PaGora ¢ TeopeTuueckum
®ponTankHas 6ecena
3J1eKTPOXMMHYECKHe | MaTepUanoM, OTBETHI HA BOIIPOCHI,
110 U3yYECHHOMY
20 CIOCOOBI MOJIYyYeHUs] | COCTABJIICHUE KOHCIICKTA,
Marepuaiy, nposepka | @eBpaib
1) HEOPraHUuYeCKuX 3aKperieHNe N3y9eHHOTO
. WHIMBUIY ATHHBIX
BelleCTB MaTepuaia, pereHne 3aJaHui 110 5
aboT.
DNeKTpOoN3, KaTOHbIE | TEME. P
U aHOJHBIE MPOLIECCHI.
Pa6ota ¢ pa3naTouHbIM ®dpoHTanbHas 6ecena
MaTepHalioM, 3aKperjieHue 110 U3y4YEHHOM
21 DIIEKTPOIIN3 PACTBOPOB P > 325D Y Y
. M3yYEeHHOTO MaTepuaa, MaTepuainy, nposepka | deBpaib
(2) Y pacIlyIaBOB COJIEH. .
COCTaBIJICHUE YpaBHEHHHA WHIMBUIY ATHHBIX
AJIEKTPOJIM3a B PaCTBOpaX Cojieid. | padboT.
Onexrpoxumuueckue | Pabora ¢ pa3naToyHbIM ®poHranbHas 6ecena
22 CMOCOOBI OTYYECHHUS MaTepHalioM, COCTaBIICHUE 110 U3YYEHHOMY o
eBpalib
3) HEOPraHNYeCKuX TaOIUIIBI, pelIeHHEe 3a1a4 Ha MaTepuany, mpoBepKa P
BEIIECTB. AJIEKTPOJIH3. WHIUBUAYTBHBIX
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pabor.

Pazpabotka anroputma penieHus

®ponranbHas 6ecena
110 U3YYEHHOMY

JlaGoparopHas paboTa:
CpaBHEHUE JCHUCTBUSA

23 Pemenue 3ama4 mo 3aja4, pelieHue 3a/1a4 B mapax
MaTepuaiy, npoBepka | Mapt nepMaHraHara Kajiaus B
4) TEME. CMEHHOI'0 COCTaBa, aHAJIH3
WHAWBUYaTbHBIX pa3IMYHBIX cpeax
pereHus..
pabor. peaKIuu.
Tema Ne6
OcobennocTn
3J1eKTPOHHOI0 Pa6ota ¢ pa3naTouHbIM
JlaboparopHas paboTa:
CTPOEHHS H MaTepHuaioM, cocTaBiieHre cxeMbl | dpoHTanbHas Gecena .
. CpaBHEHHE JACUCTBUS
24 XMMHMYECKHX CBOMCTB | 3JICKTPOHHOTO CTPOCHHS 110 U3yYECHHOMY
Mapr [IepMaHraHara Kajus B
1) OpraHHYecKHuX YTIIEBOJOPOAOB, OTBETHI Ha Marepuaiy,
. pa3IMYHBIX cpeax
BellleCTB BOTIPOCHI, PEUICHUE 33JaHUH 110 npoBepoyHas padora.
CaKI1H.
DJEeKTpOHHOE TeMe. P
CTpOeHue
yIJI€BOAOPOAOB.
[ToBTOpEHNE XUMUYECKUX
. CBOWCTB NPEIEIBbHBIX U ®ponranbHas 6ecena
XHWMHYECKHUE CBOMCTBA
HETpeIeTbHBIX YTIEBOAOPOIOB 0 U3YYEHHOM
25 NpeAETbHbIX 1 p y p . y y
peleHne MenovYek reHeTHIeCKol | MaTrepuaiy, mpoBepka | Mapr
(2) HETpeeTbHBIX
B3aMMOCBSI3H, TOBTOPEHUE WH/IUBUYaJIbHBIX
yTJIEBOI0OPO/IOB. .
Ha3BaHUI MPOU3BOIHBIX pabor.
yTJI€BOAOPOIOB.
Pa6ota ¢ pa3naTouHbIM
DJEeKTPOHHOE MaTepHaJIOM, COCTaBIICHUE CXEMBI
®poHTanpHas Oecena
26 CTpOeHHue AJIEKTPOHHOTO CTPOCHUS
110 U3y4YEHHOMY Mapr
3) KHCJIOPOACOAEPIKAIINX | KACIIOPOICOACPKAIIUX BEIIECTB,
MaTepuay.
BEIIECTB OTBETHI Ha BOIPOCHI, pEIICHHE pRaLy
3aJaHUU 110 TEME.
27 Xumnueckue cBoucTBa | [IoBTOpeHrE XUMHUECKUX ®ponranbHas Oecena, A [Ipesenranus
. npenb
4) KHUCJIOPOACOAEPKAIINX | CBOMCTB KMCIOPOACOAEPIKAIINX poBepKa P (MKT).
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BEILIECTB.

BEIIECTB, PEUICHUE LIETTOYEK
TCHETHYECKOM B3aMMOCBS3H,
IIOBTOPEHUE HA3BAHMIA.

WH/IMBHTy aJTbHBIX
pabor.

XUMHUYECKUE CBOUCTBA

OTBeThI Ha BOIIPOCHI, paboTa ¢

®ponranbHas b6ecena
10 U3y4YEHHOMY

28 pa3IaTOYHBIM MAaTEpPUAIIOM, [IpesenTarnus
KHUCJIOPOACOAEPKAIINX Marepuay. Anpenb
(5) pellicHIe 3a1a4 B TPyIIIax, aHaJIH3 . (UKT).
BEILIECTB. TepmuHonOrHYecKuii
peleHwus.
JUKTaHT.
OTBeThI Ha BOIIPOCHI, paboTa ¢ ®poHranbHas Oecena,
I'eneTnueckas cBsA3b
29 pa3IaTOYHBIM MAaTEpPUAIIOM, MpOBEpKa
MEXIY . Amnpenb
(6) pelICHUE 3aJaHuil B TpyIIIax, VHIMBHTy TbHBIX
YIJIEBOJIOPOAAMH.
aHaJIU3 PEeLICHHUS. pabor.
®poHranbHas 6ecena
B3aumocBs3p Mexay OTBeThI Ha BOIIPOCHI, paboTa ¢
10 U3yYEHHOMY
30 yIJIEBOOPOIaMU U pa3gaToOuyHbIM MaTepPHUAJIOM, [Ipe3enranus
. Marepuaiy, IpoBepka | AIpeib
(7 KHUCJIOPOACOAEPIKAIMM | pellieHUe 3aJlaHuii B IpyImmnax, (UKT).
VH/IUBUAYaJIbHBIX
U BEILECTBAMHU. aHaJIM3 peIICHUs.
pabor.
®ponranbHas 6ecena
Pemenne Pa3pabotka anroputrma pemeHuss | Mo U3y4eHHOMY
31 KOMOMHHPOBaHHBIX 3aJ1ay, pelieHue 3a1a4 B rpynnax, | Marepuaiy, nposepka | Mait
3aj1ad. aHaJIN3 peIIeHus. WH/IUBUYaJIbHBIX
pabor.
®poHTanbHas 6ecena
Pemenue Pabota B mapax cMEHHOTO
10 U3yYEHHOMY .
32 KOMOMHHPOBaHHBIX COCTaBa, peUICHHE Mai
MaTepuaiy,
3a/1a4. KOMOMHHPOBaHHBIX 3a7a4.
MpoBepoyHas padora.
Hrorosas . Hrtorosast KOHTpoOJIbHASA
33 Mait
KOHTpOJIbHast paboTa. pabota
Ananus ®ponranbHas Oecena,
34 JTUarHOCTHYECKOU Pemienue 3agau. IpoBEpKa Maii
paboThLI. WH/IMBHTy aTbHBIX
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O06o0miaroriee 3aHATHE
0 Kypcy.

pabor.
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Ipeamer

KoaunuectBo
YacoB 110
IJIAHY

BoinosiHeHne
YeTBepTh
1 2 3 4
Haan/paxr | Ilnan/pakr | Haan/daxr | Ilnan/pakr

OTcraBanue

Ipuyuna
OTCTABAHUSA

Komnencupyrouue
MepONpHUSITHSA
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6. PecypcHoe obecriedeHune NPorpaMMbl
OcHoBHasi IuTeparypa:

Vuebnuk Pymsuruc I'.E., ®enpaman O.I". Xumus. U3narensctBo «lIpocBenienue»
HMunaxtuueckuit marepuan 10-11 knacc. Xumus. Paneuxuit A.M. UznatensctBo «IIpocsemnienue
JlutepaTypa il y4eHHKA:

DHuMKIoneaus ais aerei. Xumus. M3gatenbckuil neHTp «ABantay, 2000r.
JluTtepaTypa ajsl ydYuTeJst:
bpetirep JI.M., baxxenoBa A.E. Temarnueckoe mianupoBanue. Xumus 8-11 kimaccel o yueOHUKaM
Pymsutuca I'.E., ®enbamana @.I'. Boarorpaa: Yuurens, 2009r.
I'apa H.H. Xumus. Ypoku B 11 knacce. M.: IIpocsenienue, 2009r.
Bonosuk B.b., Kpyrenkas E.J[. Opranuueckass xumus. YnpaxsHenus u 3agaun C-110: wusn.
Kapnaxosa, 2008r.
I'apa H.H. Xumus. Ypoku B 10 knacce. M.: [Ipocsewienue, 2009r.
Pymzurtuc I'.E., ®enpaman @.I'. «Xumus 10». M.: [Ipocsemienue, 2009r.
Xomuenko U.I'. CoopHUK 3a7a4 U ynpaxkHeHui o xumun M.: «Hosas BonHay, 2010r.
HNuTepHeT-pecypcenl:
http://www.dutum.narod.ru/element/elem00.htm (Pacckasbl 06 ssemeHTax)
http://www.hemi.nsu.ru/ (OcHOBBI XUMHH. DIEKTPOHHBIA YUEOHUK)
http://www.himhelp.ru/ (ITonHbBI KYPC XUMUN)
http://chemi.org.ru/ (YueOHUK XuMHH)
http://home.uic.tula.ru/~zanchem/ (3aaumarenpHas xumus)
http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeNbHbINA CAWT I NIKOJLHUKOB)
http://chemistry.narod.ru/ (Mup xumrin)
http://www.alhimikov.net/ (ITosie3nast nHGOPMALHS 10 XUMHUK)
http://www.alhimik.ru/ (AJIXMMUK)

. http://www.xumuk.ru/ (XuMuK.ru - caiitT 0 XUMuH)
. http://www.chemistry.ru (Xumust 8 OTKpBITOM KOJIJIEIKE)
. http://webelements.narod.ru (WebElements: oHnaiiH-clipaBOYHUK XUMHUYECKHX JIEMEHTOB)

. http://experiment.edu.ru (Komnekuus «EcTecTBeHHOHAYYHBIE SKCIIEPUMEHTBI: XUMHSI)
. http://school-sector.relarn.ru/nsm/ (Xumust 11t Bcex: WIUTIOCTPHUPOBAHHBIC MaTEPUAIIBI TIO OOIICH,

OpraHUYEeCKON U HEOPTraHMYECKON XUMHH )

. http://schoolchemistry.by.ru (IIkoipHas XUMHs)
. www.ximicat.com/info.ru (OkucauTeIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH )

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PeCYPChl
https://yavklass.ru/
https://resh.edu.ru/

http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/
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http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://www.chemistry.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://www.ximicat.com/info.ru
https://yavklass.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/

