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PABOYAA MPOrPAMMA
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cocrapjieHa Ha OCHOBe IIpuMepHOH NpOrpaMMBbl OCHOBHOTO 00IIEro 06pa3oBaHus 110 XMMHH, a Tak xke IIporpaMMsl Kypca
xumud 1i1st 10 knacca o6ueo6pasoBaTenbHBIX yupexaeHuii no yue6uuky I'.E.Pynsutuca, ®.I'. ®enbamana.
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IHosicHuTe/IbHAA 3alIUCKA

Hacrosimas nmporpamma paspabotana Ha ocHoBe IIpuMepHBIX mporpamMM OCHOBHOTO 0OImIero oOpa3oBaHHs MO XUMHUH (0a30BbI YpOBEHB),
COOTBETCTBYIOLINX (ellepalbHOMY KOMIIOHEHTY TOCYAapCTBEHHOro cTaHAapTa oliero obpa3zoBaHus (0a30BbIi ypoBeHb).Vcnonabp3oBaHa aBTOpCKas
porpaMMa CpeIHero o0Iero 0opa3oBaHus Mo XUMUH [ 6a30Boro n3ydeHus xumuu B X1 kimacce no yueounuky I.E. Pyn3utuca, @.I'. ®enpamana.

[Iporpamma paccuntana Ha 68 4acos .

W3yueHne XMMHUHU B CTapIIEH IKoJIe Ha 6a30BOM YPOBHE HANPABJICHO HA JIOCTIDKEHHE CIEIYIONINX Leeii:

® OCBOCHHE 3HAHMH O XUMHUYECKOM COCTABIISAIOLIEH €CTECTBEHHOHAY4YHOW KapTUHBI MHPA, BAKHEHUINMX XMMHWYECKUX MOHATHM, 3aKOHAaX W

TEOpUSIX;

® OBJIa/IeHHEe YMEHUSIMH TIPUMEHATH NOJTY4YEeHHBIC 3HAHUS Ul OOBACHEHHUS pa3HOOOpa3HBIX XUMUYECKUX SBICHUH U CBOWMCTB BEIIECTB, OLCHKH

POJIM XMMHUU B Pa3BUTUHU COBPEMEHHBIX TEXHOJIOTHI U ITOJIyY€HUU HOBBIX MaTEPHUAJIOB;

e pa3BUTHe I103HABATEIbHBIX MHTEPECOB U HMHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B IPOLIECCE CAaMOCTOATENBHOTO HPUOOPETEHUs] XMMHYECKHX
3HAHUM C UCMOJIb30BAaHUEM PA3IMUYHbBIX HCTOUHUKOB MH(POPMALIUHU, B TOM YHUCJIE KOMIIbIOTEPHBIX;
e BocnuTaHue YOEXKICHHOCTH B TO3UTUBHOW POJM XUMHH B JKH3HH COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XHMHUYECKH TPAaMOTHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U K OKPYXKaIOLIeH cpene;

® [pUMeHeHMe NMOJYYeHHBbIX 3HAHUH M YMeHM# 1711 0e301acHOro MCIOJIb30BaHUS BELIECTB U MaTepHalloB B OBITY, CEJIbCKOM XO3sICTBE U Ha

MIPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 337a4 B MTOBCEJIHEBHOM XKU3HU, MPEAYNPEKICHUS SIBICHUM, HAHOCSIIIUX BPE] 30POBBIO YEIOBEKA U

OKpY>KaroIlen cpene.

Jannas mporpamMMa mpeaycMarpuBaeT (opMHUpOBaHHE Yy ydammxcs oOmeyd4eOHBIX YMEHHH W HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
JeSITeIbHOCTH U KIIIOYEBBIX KOMIIETEHIMI. B 3ToM HampaBineHuy 3aga4aMu 1711 yueOHOTO MpeMeTa «XHUMHUs» B CTapllei mKoje Ha 6a30BOM ypOBHE
SIBJIIOTCS: YMEHUE CaMOCTOSITEIbHO M1 MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO [TO3HABATENBHYIO JEATENILHOCTD (OT MOCTAHOBKHU LIEH JI0 MOJIYYEHUS U
OLIEHKU pe3yibTaTa); ONpEeeNIeHHE CYIIHOCTHBIX XapaKTepUCTUK HM3y4aeMoro OObBEKTa; yMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYXJIEHUS, J1aBaTh
orpesieNieHus, IPUBOJUTDH JI0KA3aTeIbCTBA; OLIEHWBAHNUE U KOPPEKTUPOBKA CBOETO MOBEJCHUS B OKPY)KAIOIIEH Cpelie; BBHIIOJHEHUE B MPAKTHUECKON
JeSTEeIbHOCTH U B TOBCEHEBHON JKM3HHM 3KOJOIMYECKHX TPeOOBaHUI; UCIOJIb30BaHUE MYJIbTUMEIUNHHBIX PECYpPCOB U KOMIBIOTEPHBIX TEXHOJIOTUH
JUTst 00paboTKH,

nepeavyy, CucTeMaTu3alui HHpopmaluu, co3gannue 6a3 JaHHbIX, IPE3EHTALUN PE3YyIbTaTOB TO3HABATEILHON U MPAKTUYECKON S TEIbHOCTH.

B ocHOBY mporpammbl MOJO0XKEH NPUHIMIT pa3BHUBaroliero oOyuenus. IlporpamMma ommpaercs Ha MaTepual, M3y4eHHBIH B 89 Kkiaccax,
[I0O9TOMY HEKOTOpBIE TE€MBI Kypca paccMaTpUBAarOTCs MOBTOPHO, HO Y€ Ha 0ojee BBICOKOM TEOpPETHYECKOM YpoBHE. Takol Moaxoi MO3BOJISIET
yIIIyOJnsTh U pa3BUBATh MOHSATHE O BEIECTBE M XMMHUYECKOM IpOLEcce, 3aKPeIUIsITh MPOWICHHbBIN MaTeprall B akTUBHOM MaMTH yJaluXxcs, a TaKkxke
COXPaHSATh IPEEMCTBEHHOCTb B IIPOIECCe O0YUEHHUS.

Benyimas ponb B pacKpbITUU COAEpkKaHU Kypca XuMuM 11 kiacca NpuHaANEKUT IEKTPOHHON TEOPHUH, IEPUOAUUECKOMY 3aKOHY U CUCTEME
XUMHUYECKUX 3JIEMEHTOB Kak Harbosiee oOIIMM Hay4YHbIM OCHOBaM XUMHUHU.

B nanHOM Kypce cUCTeMaTH3UPYIOTCS, 000OIIAIOTCS W YIIyOJISIOTCS 3HAHMSA O paHee M3YyYEHHBIX TEOPUSAX M 3aKOHAX XMMHUYECKOW HayKw,
XUMHUYECKUX MPOIECCax U MPOU3BOICTBAX.
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[IporpamMmma obecrieunBaeT CO3HATEIBHOE YCBOCHHME YYAIIUMHUCS BAKHEUIIMX XHWMHUYECKUX 3aKOHOB, TEOPHIl W MOHATHH; (opmupyer
MPEJCTAaBICHUE O POJIM XMMHUU B PA3BUTUU PazHOOOPa3HBIX OTpacieil MpOU3BOJCTBA; 3HAKOMUT C BEIIECTBAMHU, OKPYKAIOIUMH 4eioBeka. [Ipu atom
OCHOBHOE BHHMAaHHUE yJIEISeTCS CYIIHOCTH XUMUYECKUX PeaKkIiil U MEeTo/IaM UX OCYIIECTBIICHUS, a TAK)KE CII0COOaM 3alllUThl OKPYXKAIOIIEeH Cpeibl.

IIporpamma cocraBieHa C y4€TOM BEAYIIEH POJM XMMHUYECKOIO JKCIIepUMeHTa. IIpenycMaTrpuBaroTCss BCEe BUBI LIKOJIBHOIO XUMHUYECKOIO
SKCIIEPUMEHTa — JEMOHCTpPALNH, Ja00paTOPHBIE OMBITHI U MpakTUYeckue padoTel. Pabouas mporpaMMa o XMMUU peanusyercs uyepe3 GopMUupoBaHue
y ydamuxcst oOmeyuyeOHbIX YMEHHH M HaBBIKOB, YHHBEPCAJIBHBIX CHOCOOOB JESATEIBHOCTH M KIIOYEBBIX KOMIIETCHIMH 3a CUET HCIOJIB30BAHUS
TEXHOJIOTUH KOJUIEKTUBHOTO OOYy4Y€HHS, OMOPHBIX KOHCIEKTOB, IUAAKTHUECKUX MaTepHalioB, U MPUMEHEHHS TEXHOJOTHH TIpaduyecKoro
NpeJCTaBIeHU HHPOPMALIUU TIPH CTPYKTYPUPOBAHUN 3HAHHIA.

B 1esiom Kypc mo3BoJI€T pa3BUTh MPECTABICHUS yUYalllUXCs O MO3HABAEMOCTH MUPA, €IMHCTBE KUBOI U HEKUBOI MPUPOJIbI, CHOPMUPOBATH
3HaHUS O BAKHEHIIMX acleKTaX COBPEMEHHOW EeCTECTBEHHOHAYyYHOM KapTHHBI MHpa, YMEHHs, BOCTPEOOBAaHHBIC B IMOBCEJHEBHOH KH3HH H
MIO3BOJISIIOIINE OPUEHTHUPOBATHCS B OKPYKAIOIIEM MUPE, BOCIIUTATH YEJIOBEKa, OCO3HAIOUIETO ce0sl YaCThIO MPUPOIBL.

Peanu3zanus naHHO# mporpaMMel B Ipolecce 00y4YeHHs MO3BOJIUT y4YaIlMMCsl YCBOUTH KJIIOUEBbIE XMMHUYECKHE KOMIIETEHIIMHU U MOHATH POJIb
XUMUU CPEIH IPYrUuX HAyK O IPUPOJE, 3HAUECHUE €€ JIJIs1 YEIIOBEUECTBA.

[Tporpamma npeuiaraercs uist paboThl 0 HOBBIM yueOHUKaM xumuu aBTopoB I.E. Pyasutuca u @.I". denpamana, Npome M SKCIepTU3y
PAH u PAO u Bomenmum B @eepanbHblil IepedeHb Y1€OHUKOB, PEKOMEHOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku P®D K HCIOIb30BaHUIO B
o0pa3oBaTenpHOU Tporecce B 001eodpa3zoBarenbHbIX yupexaeHusx Ha 2020 — 2021yuebn

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITPEJIMETA
1. OO0mas xapakTepuCTHKA Y4eOHOro peaMeTa, ero MecTo B CHCTeMe HayK.

[Tpeamer «Xumus» BXOAUT B 00pa3oBaTesbHY0 001acTh «EcTecTBO3HAHUE.

[IkonbHBIA Kypc XHMHUHM - OJJMH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - Hay4HOro ooOpa3oBaHus. OH BHOCHUT CYIIECTBEHHBIH BKJIaJ B
pemieHne 3amad obmiero oOpazoBaHus, oOecneuuBas (POPMUPOBAHUE Yy YYalllUXCS E€CTECTBEHHO - HAyYyHOW KapTUHBI MHpa, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX, TBOPYECKUX CIOCOOHOCTEH, MPUBUTHE LIEHHOCTHBIX OPHEHTAIMH, MOJrOTOBKY K JKU3HU B YCIOBHUSIX COBPEMEHHOIO OOIIecTBa.
PykoBoicTBYsICh OOLIMMH LENSIMM M 33Jja4aMi IIKOJIbI, U3y4€HHUE XMMHH BHOCUT CBOW BKJaJ B OOOraiieHue 3HaHUM y4alluxcsi, B UX YMCTBEHHOE
pa3BUTHE, B MOJUTEXHUUYECKYIO TIOJTOTOBKY K TPYIy, BRIPAOOTKY JKU3HEHHBIX MO3ULUN. XUMHs HE TOJIbKO MO3HAET 3aKOHBI MPUPOJIBI U TEM CaMbIM,
Hapsily C JAPYTMMHU Haykamu, oObsicHieT Mup. OHa BOOpY)KaeT 4YeloBeKa 3HAHUSIMM JJIsl €ro IMPOU3BOJCTBEHHOW JEATEIbHOCTH, MO3BOJSET B
MPOMBIIIICHHBIX MacIITabax OCYLIECTBIATh XUMHUYECKHE MPOILECCHl B LEISAX MOMYyYEHHs HYKHBIX BEIECTB M MarepuanoB. be3 packpbiTus 3TOMH
BTOpOH, A€MCTBEHHOI CTOPOHBI XUMHH, HE MOTYT OBITh MPABUIHLHO BOCIIPUHSTHI OCHOBBI COBPEMEHHOI HayKH. Y SICHEHHE POJIM XUMHUH KaK OJTHOMU U3
MIPOU3BOIUTENIFHBIX CHJI OOIIECTBA, KaK BAXHOTO (hakTopa HAyYHO — TEXHUYECKOIo MpOrpecca BHOCHT 3HAUMTENIbHBIA BKJIAJ B SKOHOMHYECKYIO U
MOJINTEXHUYECKYIO TTOJTOTOBKY YUAIIUXCSI.

2. OcHOBHbIE 0cO0eHHOCTH padoueii NPOrpaMmbl.



Pabouas nmporpamMma paccunTtaHa Ha 68 y4eOHBIX YacOB B COOTBETCTBHUM C KaJICHIAPHBIM Oa3MCHBIM y4EOHBIM IUIAHOM, IpeaycMaTpuBaromiuM 34
yueOnbIx Henenu B 2020/2021y4e6HoM roay mis 11 kinacca:
¢ Jly1g UTOrOBOTO MOBTOPEHHUS M YCHENIHOM MOJTOTOBKH K 9K3aMEHY 0 XMMHUH, OPraHU3YyeTCsl TOBTOPEHHE BCEX TE€M, M3YYCHHBIX Ha CTapIIei
CTYIICHHU.
¢ IlpumeHeHne JIEKLIHOHHO-CEMHUHAPCKOT0 METOAAa U MOIYJIbHOIO O0YUYEHHS MTO3BOJISIOT YUUTENIO U3JI0KUTh YU€OHbII MaTepua u BbICBOOOINUTh
TEM caMbIM BpeMs aisi Oosiee 3(h(PeKTHBHOTO MOBTOPEHHUS BOIPOCOB TEOPHM M PEIICHHUS 33/Ja4 Ha TMOCIEAYIOINIMX YPOKax B Ipeesax
OTBEZICHHOr0 y4yeOHOro BpemeHu. Takas ¢opma opraHu3allMy 3aHATHI MO3BOJIAET YCWIMTh MPAKTUYECKYIO U MPUKIAIHYK HAIpaBIEHHOCTh
MPEeroIaBaHusl, aKTUBHEE MPHOOMIATh yJaluxcst K paboTe ¢ yueOHUKOM M IPYTMMHU Y4eOHBIMH TOCOOMSIMH, 00ECIieuuB B pe3ysibTaTe Oojee
BBICOKUH YPOBEHb IOATMOTOBKH IIKOJILHUKOB 110 XUMHUHU

3. Hesn u 3axa4m yueOHOro Kypca.
M3yuenne XMMHUHX B CTapIIeil MIKojie Ha 6a30BOM ypOBHE HANPABJICHO HA IOCTHKEHUE CIIEAYIOIINX LIEIeH:
OCBOEHMe 3HAHUH 0 XUMHUYECKON COCTABIISAIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, BXKHEHIINX XUMUUYECKUX MOHATHIX, 3aKOHAX U TEOPHSIX;
OBJIAICHUEC YMCHUAMU NNPUMCHATH IMOJIYUYCHHBIC 3HAHUA IJIA 00BSICHEHHS pa3HOO6p33HI>IX XUMHYCCKUX SBJICHUM M CBOMCTB BCIICCTB, OLICHKH POJIN
XMMHUU B Pa3BUTUHM COBPEMEHHBIX TEXHOJOIMH U MOIy4€HUN HOBBIX MaTEpUAIIOB;
PAa3BUTHE IMO3HABATCIbHBIX MHTCPECCOB U MHTCIICKTYAJIbHBIX cIiocoOHoOCTEN B nmponecce CaMoOCTOATCIbHOI'O HpI/IO6peTCHI/I$I XUMHUYECKNX 3HAHHUH C
UCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB MH()OPMAIMH, B TOM YHCII€ KOMIIbIOTEPHBIX;
BOCIIUTaAHHUE Y6€)KI[€HHOCTI/I B IIO3UTHUBHOM POJIM XUMHHU B )KU3HHU COBPEMCHHOT'O O6HI€CTB3,, H€O6XOIII/IMOCTI/I XUMHYCCKU I'PaMOTHOT'O OTHOIICHHA K
CBOEMY 3JI0POBBIO U OKpYKarollei cpese;
NpuMeHeHHe TMOJYYEeHHBIX 3HAHUWA M yMeHHM# 1 0€30MacHOrO WMCIONB30BaHUS BEUIECTB M MaTepUAIOB B OBITY, CEIHCKOM XO3SHCTBE W Ha
MIPOM3BOJICTBE, PEUICHUs MPaKTHUECKUX 3a7ay B IOBCEAHEBHOM KMU3HHU, MPENYNpPEXkKACHUS SIBICHHH, HAHOCALIMX Bpea 370POBBIO UEIOBEKa MU
OKpY>Karollen cpene.

4. ba3oBble Tpe0OBaHNS K PeNOJaBAHUIO YUeOHOI0 Kypca, K popmupoBanuio OYYH.

Pabouass mporpamma mnpenycMarpuBaeT (QOpMHUpOBaHME Yy ydaluxcs oOIIeydeOHbIX YMEHMM U HaBBIKOB, YHHMBEpPCAJIbHBIX CIIOCOOOB
JeSITeIbHOCTH M KIIIOYEBBIX KOMIETEHIIMNA. B 3TOM HampaBieHun npuopumemamu Aias yaeOHOTO npeaMeTa «XUMHUsS» B cTapIlel mkoje Ha 6a30BOM
YpOBHE SIBJISIOTCS:

-YMEHHUE CAMOCTOATEIBHO U MOTUBUPOBAHHO OPIaHU30BHIBATh CBOIO MMO3HABATEIBHYIO NEATEIBHOCTD (OT MOCTAHOBKM LIETIH JIO MOJIYYEHUS U OLEHKU
pe3yibTaTa);

-MCIOJIb30BaHNE HJIEMEHTOB MPUUYNHHO-CIIEACTBEHHOTO ¥ CTPYKTYPHO-(YHKIIMOHAIBHOTO aHAIN34;

-OIpeieJIeHHe CYIIIHOCTHBIX XapaKTePUCTUK N3y4aeMOro 00beKTa;

-yMEHHE pa3BepHYTO 00OCHOBBIBATH CYXKJICHUS, JaBaTh ONpPeIeIeHuUs, IPUBOJUTD JOKA3aTeIbCTBA;

-OLIEHUBAaHUE U KOPPEKTHUPOBKA CBOETO TOBEJIEHUS B OKPYXKalollel cpefie, BHIMOIHEHUE B MPAKTHUYECKON JIEATENIbHOCTH U B MOBCEIHEBHOMN XKU3HU
HKOJIOTUYECKUX TPeOOBaHUN;



-HCIIOJIb30BAHUC MyanHMeI[HfIHBIX PECYPCOB U KOMIIBIOTCPHBIX TEXHOJIOTHI JI O6pa6OTKI/I, nepcaadu, CUCTeMaTu3alnuu I/IH(i)OpMaI_II/II/I, CO31aHusA 0a3
AAaHHBIX, ITPE3CHTAIIUU PE3YJIbTATOB IM03HABATEILHON U Hp&KTH‘-IGCKOfI ACATCIBHOCTH.

5. Meroanuyeckue peKOMEHAAIUN U TEXHOJIOTHYeCKHe MOIXO0bI;

B xoxe npenogaBaHus XUMUU B CTAPIIICH IIKOJIC B IEJISAX pPeai3allii JMYHOCTHO-OPUEHTHPOBAHHOTO TOIX0/1a B 00YYEHUHN yYaITUXCs IITKOJIBI-
WHTEpPHATa UCIOJB3YIOTCS CIEAyIOIIUe O00pa3oBaTeIbHBIE TEXHOJIOTHHM: 3JI0pOBhecOeperamiue, MoOIyJIbHO-0J0YHbIe, WH(OPMAIMOHHO-
KOMMYHUKAIITMOHHBIE, TECTOBBIC, YpOBHEBOW auddepeHnnanuu, TrpynrnoBOd JAESITEIBHOCTH, OpraHu3allid  CaMOCTOSITCIBHOW  paboThI,
HCCIIeI0BaTEIbCKUE.

Jns mOCTHXKEHHUS TIOCTABIICHHBIX 00pa30BaTeIbHBIX, BOCIIUTATEILHBIX M PA3BUBAIOIINX II€JICH UCIIONB3YIOTCS METOAbI 00yUeHHSI: CI08eCHblE;
Ha2si0Hble, NPAKmMu4ecKue; NOUCKO8ble, UCCIIe008amelbCKue, penpooyKmueHble.

A TakKe MCHOJB3YIOTCS pa3inyHbie (opMbl 00ydeHHs : JIeKLUs, ceMuHap-npakTukym, UKT-npe3enTanus, XuMHUUECKUI TUKTAHT, PA3IMYHbIC
BH/JIBI CAMOCTOSITEIILHBIX Pa0oT, TECT, 3a4ET.

B 6;104HO-MOyTEHOM TEXHOJIOTHUH PUOPUTETHBIMU SBISIFOTCS (POPMBI:

Ypok — nexyus. B TedeHne NBYyX 4acOB M3JIaraeTcs BeCh TEOPETHUYECKHM Marepuan TeMbl. Ha ocHOBe ()poHTaIbHON Oeceqbl ¢ KIaccom,
MPUBJICYCHUE YYalUXCsl K OOBSCHEHUIO YUUTENb BBIACHSET, KaKk YCBAUBAIOTCA BOMpPOCHl Teopuu. Jloctmxenuo 6onee 3h(HEKTUBHOINO KOHEYHOTO
pe3yibTaTa CHOCOOCTBYIOT, 3JE€MEHTBHI NMEPBUYHOTO KOHTPOJIA (HArpUMeEp, OTBETHI Ha BOMPOCHI, TUKTAHTBI, TECThI U T.n.) Ha 3Tux Xe ypokax
paccMaTpuBalOTCA ClIy4ad MPUMEHEHHs] BOIMPOCOB TEOPUU K BBHIMOJHEHHIO HECIOXKHBIX 3ajaHuil. OOpasubl penieHuil MOKa3bIBAaeT YUUTENb WU
HauOoJIee MOATOTOBICHHBIN YIUTEIIEM yUaIIHACs. Y Yaluecs Mpy 3TOM KOHCTICKTUPYIOT JICKIIHIO.

Ypox - npakmuxym. OCHOBHasI 3a/1a4a YPOKOB MPAKTUYECKUX 3aHATHH 3aKITI0YAETCS B 3aKPEIUICHUU U YIITyOJIEHUH TEOPETUYECKOTO MaTepuaa
M3JIOKEHHOTO Ha JieKiuu. Ha ocHOBe ompoca ydamuxcs U MOBTOPEHHS BOMPOCOB TEOPUU HA HECKOJIBKUX YPOKaX YUUTENb JTOOMBAETCS TOTO, YTOOBI
BCE yyalliecsl yCBOMJIM OCHOBHBIE BOIIPOCHI TEOPUU HA YPOBHE MPOrPaMMHBIX TpeOOBaHUM. 3/1eCh ke ocylecTBisieTcs auddepeHimpoBannas pabora
C y4e€TOM HWHTEpeca KaXXJOor0 y4YeHHKa, BbIPaOaTHIBAIOTCS YMEHMsI M HABBIKA COCTABJIEHUS OCHOBHBIX THIIOB XWMHMUYECKHX YPaBHEHUW U pEIICHUS
TUIIOBBIX XUMUYECKUX 3a/1ad. OOCYKIAI0TCS HECKOJIBKO MAaTEMAaTUUECKUX BApUAHTOB PEIICHUS OMOPHBIX (KJIFOUEBBIX) 3a7a4, UX 0hOpMIICHHE.

Hcnonb3yst TuaakTHUeCKU MaTepuai u Jpyrue mocoousi, MPOBOIUTCI CAMOCMOAmMeNbHAs paboma obyuaroue2o xapakmepa ¢ MOCIEaYIOIIIM
00CYXKJIEHHEM pe3yJIbTaTOB Ha 3TOM K€ YPOKE, BEJIETCS MCIPABICHIE OMIHOOK.

Ypox — 3auem. 1lpu nmpoBeAeHNH 3a4€Ta, BONPOCHl TEOPUHU K 3a4YETY M MPAKTUUYECKUE 3aJaHUS U3BECTHBI YYAIIEMYCs 3apaHee HE MEHEe, YeM 3a
TPU HEAENMU 1O HEro. Yyamuecs MoJIy4aroT MHIWBUAYAIbHBIE 3aaHus MO TeMe. [ moydeHusl MONM0KUTENbHOM OLEHKH, ydalleMycsi HaJ0 3HATh
BOTIPOCHI TEOPHH (3amUcaTh HYKHbIE (DOPMYJIIbI, TOHUMATh UX CMBICII, PACCKA3aTh O COJCPKAHUU BOIIPOCA).

Oco0eHHOCTH OPTOTIEINIECKOTO PEKUMA IIIKOJIBI-MHTEPHATA JIsl OOJIBHBIX CKOJIMO30M YYaIllUXCsl YIUTHIBAIOTCS B BEIOOpPE MPUEMOB 00yUYeHH s
Ha ypoKax: MPOBEACHUE B TEUCHHUE ypoka 2-3 (HU3KYIBTMUHYTOK, COOJIOJICHHE PEeKMMa KOHTPOJIS HAJ OCAHKOM yUEeHHMKa MpHU padoTe 3a y4eOHBIM
CTOJIOM.

B xauectBe MeTonnueckoil 1 MHPOPMAIIMOHHOHN MOACPIKKH MCIIOIB3YIOTCS WHTEPAKTUBHBIC HATJIAIHBIE TOcoOms, pecypchl MHTepHeTa, GoH
ndpoBbIx 00pa3zoBaTenbHbIX pecypcoB (LJOP) LlenTpa moBbImieHus KBanupukanud 1 HHOOPMAIMOHHO-METOIUYECKON paboThl I. MarHUTOropcka u
IIKOJILHOM MEIUATEKH.




MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE
B yucOHOM 1ut1ane Ha u3ydeHue xumun B 11 kiracce oTBOAUTCS 2 yueOHBIX Yaca B HEZEI0); Bcero 68 yueOHbIX 3aHITHI.
Pacnpenenenue BpeMeHu 1Mo TeéMaM MPOTPaMMbI JaHO OPUEHTUPOBOYHO. YUHUTENIb MOXKET U3MEHATh €ro B IMpejeliax ToJI0BOM CyMMbI YacoB.
Pacnipenenenune yacoB mo Temam OaszupyeTcss Ha ocHOBe aBTopckoil mporpammbl H.H. I'apei( ABTOpckas mporpamma: Xumusi. Pabodre mporpammsl.
[Mpenmernas nuuus yaeouukos . E. Pymsutuca, ®. I'. ®enpamana. 10 — 11 kmacesr / H. H. T'apa. — 2-¢ u3n., non. — M. : [Ipocsemienue, 2021.).

Takum obOpasom, B 11 kmacce mporpamMMa paccunmTaHa Ha 68 yacoB, U3 pacyera - 2 y4yeOHBIX 4aca B HEJNEINI0, M3 HUX: JUIS IPOBEICHUS
KOHTPOJIBHBIX - 5 4acoB, IpakTu4eckux padot - 10 yacos, 1ab0paTOPHBIX OMBITOB — 6.

Pabouyas nporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyosumuc I'.E., @envoman @.I'. Xumusa. Ocnoswt ooweit xumuu. 11 knacc. Mockea, Ilpoceewenue, 2021e.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU OBYYAIOIIIUXCS HA CTYHHEHU CPEJJHEI'O (ITIOJIHOT'O)
OBPA30OBAHUA

B pe3ynbrate u3yvyeHuss XuMUHM Ha 0a30BOM YPOBHE YYCHUK JOJDKEH

3namv/nonumams:

- 8adicHellue XUumuyecKkue nOHAMmMuUA: BEecTBO, XMMUUECKUN SJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHBIE AaTOMHAS M MOJIEKYJISIpHASI MaCCHhI,
WOH, QJUIOTPOIHS, U30TOIBI, XUMHUYECKasI CBS3b, DJIEKTPOOTPUIIATEIIBHOCTh, BAJICHTHOCTh, CTENIEHh OKHCJICHHS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIH
00BbEM, BEIIECTBA MOJIEKYISIPHOTO U HEMOJIEKYJSPHOTO CTPOEHUS, PACTBOPHI, DIIEKTPOIUT U HEDIIEKTPOIUT, DIEKTPOIUTHUECKAs IHUCCOLMALINS,
OKHUCJIUTETh ¥ BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBJICHHE, TEIUIOBOM 3(PPEKT peakIiu, CKOPOCTh XUMHYECKON PEaKINH, KaTallu3, XUMHIECKOEe
paBHOBECHE, YTIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIIa, U30MEPHsl, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbL XUMUN: COXPAHEHHS MACCHI BEIIECTB, TIOCTOSIHCTBA COCTABA, MIEPHOIUICCKHIIA 3aKOH;

- OCHOGHbIE MeopuU XUMUN: XUMUIECKON CBA3H, HIEKTPOIUTHYECKON TUCCOIMAIINHU, CTPOCHHUS OPTaHUYECKUX COSIMHEHUI;

- 8ajCHellue 6eulecmeda U Mamepuabl: OCHOBHBIC METAJUTBI U CIUIABBI, CEpHAsl, COJITHAS, a30THAS M YKCYCHAsl KHCIIOTHI; IIEI0YH, aMMHAK,

MHHCPAJIBHBIC y,Z[06peHI/I$I, MCTaH, OTUJICH, alICTUJICH, 66H30J’I, 9TAaHOJI, )KUPLI, MblJId, I'TTFOKO34d, CaXxapo3ad, KpaxmalJl, KJII€TUaTKa, 66J'IKI/I, HCKYCCTBCHHBIC
U CUHTCTUYCCKHEC BOJIOKHA, KAYUYKH, IJIaCTMACCHI;

ymembp:
- HA3b16aMb N3YUCHHBIC BEIIECTBA M0 «TPUBHAIBLHONY MM MEKIYHAPOIHON HOMEHKIIATYPE,
- onpeodensimyp: BAJICHTHOCTh M CTCIICHb OKHCICHHUS XMMHYECKHX 3JIEMCHTOB, TUI XUMHUCCKOW CBS3M B COCAMHEHUSX, 3apsi]l HOHA, XapaKTep

Cp€abl B BOAHBIX pacCTBOpax HEOPTaHUYCCKUX CO@HHHGHHﬁ, OKHCJIIMTECJIb W BOCCTAHOBHUTCI/Ib, IMPUHAIJICIKHOCTL BCIICCTB K PA3JIMYHBIM KiacCcaM
OpraHU4YCCKUxX COCHHHCHHﬁ;



- Xapaxkmepu3oeamsp: >IEMEHTbl MAJIbIX IEPUOJOB IO UX IOJIOKEHHIO B nepuoanyeckor cucreme .M. MenneneeBa; obmue XuMUUecKue
CBOMCTBA METAJIIOB, HEMETAJVIOB, OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX M OPraHUYECKUX COECIMHEHUI; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3y4EHHbIX
OpPraHUYECKUX COCAVHEHUN;

- 00BACHAMb. 3aBUCHMOCTb CBOWCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; NPUPOAY XHMHUYECKOH CBS3M (MOHHOM, KOBAJIEHTHOI,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKUH U MOJ0XKEHNUI XUMUYECKOTO PaBHOBECHUS OT pa3IMUYHbIX (PaKTOpPOB:

- 6bINOJIHAMbS XUMUYECKUIN IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKUX U OPIraHUYECKUX BELLECTB;

- npo6oOumb CaMOCTOSITEIbHBIA IOUCK XMMHYECKOM HMH(OpManUM ¢ HCHOJIb30BAHUEM PA3JIMUYHBIX HMCTOYHUKOB (HAY4YHO-IOMYJISPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); HCIOIb30BaTh KOMIBIOTEPHBIE TEXHOIOTUHU 7151 00pabOTKH U TMepeayn XMMUYECK O
uHGOpMalLUU U €€ IPEeACTaBICHUs B pa3IMuHbIX (popmax;

UCnoNb306amb NPUOOPEemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCIMU U NO6CEOHEGHOU HCUZHU ONIA:

- 00BACHEHUS XMMUUYECKUX SIBJICHUHN, MPOUCXOASIIUX B IPUPOJE, OBITY U HA IPOU3BOJICTBE;

- OIPEIEIICHNS BO3MOKHOCTH POTEKaHUsI XUMUYECKUX ITPEBPALLEHUI B PA3JIMYHbIX YCIOBUAX U OLICHKU MX IIOCIEACTBHI;
- DKOJIOTMYECKHU I'PaMOTHOTO IOBEJICHHS B OKPYXKAIOIIEH CpEe;

- OLICHKH BJIMSIHMSI XUMUYECKOI0 3arpsI3HEHUS OKPY’KaIOILEN Cpeibl HA OPraHU3M YeJI0BEKa U JPYTHe KUBbIE OpraHU3MBl;
- 6e301macHOro OOpaIIeHus C TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, Ta00PaTOPHBIM 000PYI0BAaHHEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA MPOU3BOJICTBE;

- KpUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW HHPOPMAIINH, TIOCTYIAIOIIEH U3 pa3HbIX U

COIEP KAHHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHeiimue XuMHYeCKHe MOHATHS ¥ 3aKOHBI (8 4acoB)

Atom. Xumnueckuit anemeHT. M3oronsl. [IpocThie 1 cloKHbIE BELECTBA.

3aKOH COXpPaHEHMsS] MacChl BEILECTB, 3aKOH COXPAHEHUs W MPEBPAILLCHUS] YHEPTUU MPHU XUMHUYECKUX PEaKLHUAX, 3aKOH MOCTOSHCTBA COCTaBA.
BemectBa MOJIEKyISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

ATtomHBIe opOuTany, S-, p-, d-, f-anexTporbl. OcOOEHHOCTH pa3MelIeHHs 3JIEKTPOHOB 110 OPOUTANISIM B aTOMaX MajbIX U OOJIBIIUX MEPHOJIOB.
DHepreTudyeckrue YpoBHH, MOAYPOBHU. CBs3b MEPHOJUYECKOIO 3aKOHA U MEPHOJUYECKONM CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB C TEOPHUEH CTPOECHHUS
aToMOB. KOpOoTKkuii M NIMHHBIA BapHaHThl TAONUIIBI XUMUYECKUX dJIeMEHTOB. [lojo)keHHe B MEPUOIUYECKON CHUCTEME XHMHUYECKHX JJIEMEHTOB
BOJIOPO/Ia, TAHTAHOUOB, aKTUHOMIOB M HCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.

BaneHnTHOCTB U BaJIeHTHBIE BO3MOXXHOCTH aToMOB. [leproandeckoe n3MeHeHNnEe BaJIECHTHOCTH U Pa3MEPOB aTOMOB.

PacuerHble 3anauun. Boruncnenue maccbl, 00beMa WM KOJIMYECTBA BEIIECTBA 10 U3BECTHOM Macce, 00beMy MM KOJIMYECTBY BELIECTBA OJHOTO
13 BCTYNUBIIMX B PEAKIIMIO WM MOJYYUBIIUXCS B PE3YJIbTATE PEAKIIMH BEIIECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)



Xumuyeckasi cBsi3b. Buabl u MexaHu3Mbl 00pazoBaHusi XxuMudeckoil cBsizu. MonHas cBs3b. Katnonsl u anunonsl. KoBaneHTHas HenossipHast
cBa3b. KoBaneHTHass mnossipHas CBSA3b.  ODJEKTPOOTpULATENbHOCTh. (CTemneHb OKuciaeHus. Mertamnudeckass cBsi3b. BopopogHas — CBS3b.
[IpocTpaHcTBEHHOE CTPOCHHUE MOJIEKY HEOPIraHMYECKUX U OPIraHMYECKUX BEILIECTB.

THIIBI KPUCTATUIMYECKHUX PEIIETOK U CBOWCTBA BemecTB. [ [puunHbI MHOT0OOpa3us BEIIECTB: U30MEPHsl, TOMOJIOTHS, aJUIOTPOIIUS, H30TOIHSI.

JleMoHcTpanuu. Mojenu MOHHBIX, aTOMHBIX, MOJIEKYJSIPHBIX M METAJUTMUYECKUX KPUCTAITMYECKHX pemetok. Dddexr Tungania. Moaenu
MOJIEKYJI H30MEPOB, TOMOJIOTOB.

PacuerHble 3aaun. Beaucienne macchl (KOJWYECTBAa BEIIECTBA, 00beMa) MPOAYKTA PEAKIUH, €CIU Ui €ro TOJy4YeHUs JaH PacTBOp C
ONPEeICICHHON MacCOBOM J10JI€H MCXOJHOTO BEILIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanmst XaMHUUECKUX peakiiii B HEOPTaHMYECKOW M OPTaHMYECKOM XUMUMU.

CKOpOCTh peakilid, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (DaKTOPOB. 3aKOH JCUCTBYIOMIMX MacC. DHEPrusi akTUBaluu. Karamus u KaTalin3aTopebl.
OOparumocTh peakiuid. XuMHYecKoe paBHOBecwe. (CMeIleHHE paBHOBECHS IOf JACHCTBHEM pasnuuHbiX ¢akrtopoB. [lpuamun JlelllaTense.
[Ipon3BoICTBO CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JleMoHCcTpanuu. 3aBHCUMOCTh CKOPOCTH PEAaKIMH OT KOHIEHTPAIlMH M TeMIeparyphl. PaszinoxkeHne mepokcuaa BOAOPOAa B NMPHUCYTCTBHU
Karanuzaropa. OnpeaeneHue cpeibl pacTBOpa ¢ IOMOIBI0 YHUBEPCAIbHOTO UHUKATOPA.

JlaGopaTopHble onbIThI. [IpoBeieHne peakiyii HOHHOTO OOMEHa [T XapaKTePUCTHKH CBOMCTB AJIEKTPOJIMTOB.

IIpakTnyeckas padora. BiusHue pa3auuHbIX (PaKTOPOB HA CKOPOCTh XUMHUUECKOHN PEaKINH.

PacueTnsble 3aauyu. Beraucinenne mMacchl (KOJTMYECTBa BEIIECTBa, 00beMa) MPOAYKTa peakiluy, €CIM M3BECTHA Macca MCXOIHOTO BEIIECTBa,
COZIEp>KaIIero ONpPeIETICHHYIO OO IpUMece.

Tema 4.PacTBopsbI (7 4acoB)

Hucnepchble cucteMbl. MctunHble pacTBOopbl. CrOCOOB! BBIpaKEHUSI KOHLEHTPAIMM PACTBOPOB: MAccoBasi J10JI1 PACTBOPEHHOI'O BEIECTBA,
MoJisipHasi KoHIeHTparus. Komnonaaeie pacTBOpbI. 3011, TEH.

OnexTponuTnyeckas auccouuanus. CUibHbIE U cladble 3JeKTpoNuThl. Kuciomuo-ocnosHuvle g3aumooeticmeus 6 pacmeopax. Cpena BOAHBIX
pPacTBOPOB: KUCTasi, HEUTpalibHasl, menouHas. Monnoe npouzsedenue 600vi. Bomopoausiii mokasarens (PH) pactBopa.

T'uoponuz opeanuueckux u HeOpP2aHUUecKux coeouHeHul.

IIpakTuyeckas padora. [IpurorosieHue pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHLIEHTpaluen

Tema S5.29sekTpoxumMuyeckne peakuu (S 4acoB)

XUMHUYECKUE UCTOYHHUKH TOKa. Ps CTaHIApTHBIX DIIEKTPOAHBIX MOTEHITHAIOB. DJIEKTPOJIN3 PACTBOPOB M PACIUIaBOB. [loHsamue o Koppo3uu
memannos. Cnocobwvi 3auumasl 0m KOppo3uu.

Tema 6. MeTtauibl (12 yacos)

[TonoxeHue MeTasIoB B MEPUOAMYECKONH CHCTEME XUMHMUYECKHX »JIeMeHTOB. OOIIue CBOHCTBa METAUIOB. DIEKTPOXUMHUYECKUN P
HanpspkeHud MeTtayuioB. O01me crnocoObl MOTy4YeHUs] METAUIOB.



0O0630p METAIJIOB INIABHBIX MOATPYII (A-IrpyIi) NepuOIUYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

O0630p MeTaioB MIaBHbIX noArpynn (b-rpynmn) nepuoauueckodl CUCTEMBI XMMHUYECKHX 3JEMEHTOB (Me€b, LUHK, MUMAH, XPOM, MHCene3o,
HUKelb, NIAMUHAQ).

CniaBbl METAJIIOB.

OKcuabl ¥ TUAPOKCHIBI METAIIIOB.

Jemonctpanuu. O3HaKoMJIeHHE ¢ 00pa3liaMy METaNIOB U MX COeAMHEHHH. B3anMoeiicTBHe IMIENOYHBIX U HIETI0YHO3EMEIbHBIX METAJIOB C
BOJIOM. B3auMopelicTBue Meau ¢ KUCIOPOJIOM U cepoi. DiekTponu3 pactBopa xjopuaa meau (11). OnbITel o KOPPO3UK METAIUIOB U 3alIUTE OT HEe.

JlabopaTopHble onbIThbl.B3anMozelicTBUe IMHKA U Kelle3a ¢ PACTBOPAMM KHUCJIOT M IIeno4eid. 3HaKOMCTBO ¢ o0Opa3lamMu METaJIOB M HX
pynamu (paboTa ¢ KOJUICKITUSIMH).

Pacyernble 3agauym.Pacyersl 0 XMMHYECKMM YpPaBHEHUSIM, CBSI3aHHBIE C MAcCOBOM JOJIEH BBIXOZA IIPOJIYKTa PEAKIUU OT TEOPETUYECKH
BO3MOKHOI'O

IIpakTuyeckas padora. Pemenne skcnepuMeHTAJIbHBIX 3a1a4 110 TeMe «MeTam.

Tema 7. Hemerasanl (10 yacoB)

O0630p cBoiicTB HemeTalioB. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC CBOWCTBA THUIHWYHBIX HeMeTauloB. OKCHIbl HEMETaJUIOB U
KHCIIOPOJI0COIEp KaIME KUCIOThl. BoopoiHbIe coeIMHEHNS HEMETAIIIOB.

JemoncTpanuu.O6pa3ipl HemeramioB. O0pa3ipl OKCHIOB HEMETAJUIOB U KUCIOPOAcoIepKaluxX KuciaoT. ['openue cepsl, dpocdopa, xenesa,
MarHuvsg B KMCJIOPOJC.

JlaGopaTopHble onbIThI. 3HAKOMCTBO ¢ 00pa3llaMy HEMETAJIOB M MX MPUPOAHBIMH COeIMHEHUsIMU (paboTa ¢ KoyieknuusMu). PacrioznaBanue
XJIOPUJIOB, CyNb(aToB, KapOOHATOB.

['eneTnueckas cBS3b HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB.

IIpakTnyeckas padora. Pemenne JxcnepuMeHTAJBHBIX 32124 0 TeMe «HeMeTa/ib».

Tema 8. Xumus " ku3Hb. (54.)

XuMHS B MPOMBIIUIEHHOCTH. [[pUHINNBI XUMHUYECKOTO MPOU3BOJCTBA. XUMHUKO-TEXHOJIOTHYECKUE MPHUHIMIBI TPOMBIIUIEHHOTO MOJTYYeHUS
MetaiuioB. [IponsBoacTBo uyryHa. [Ipon3BoaCTBO cTAH.

XuMus B ObITYy. XUMHUYECKasl TPOMBIIIICHHOCTh M OKpY Karolias cpesa.

IIpakTukym 7 4). Perenne skcrepruMeHTAIbHBIX 337a4 [0 HEOPraHMYECKOW XUMUH; PELICHUE SKCIIEPUMEHTAIbHBIX 33734 [0 OPTaHUYeCKOM
XUMHH; pelIeHne TPAKTUUECKUX PACUETHBIX 33/1a4; OJyyeHne, coOupaHue U paclo3HaBaHHUE ra3oB.



TEMATHYECKOE INTAHUPOBAHHUE

Ne paznena n HaumenoBanue pas3zaeinos u teM VY4eOHble yacsl | KoHTposbHbIE pabOTHhI IIpakTyeckas 4acTb
TeM 71a00pATOPHBIE OMBITHl | MPAKTUYECKUE PAOOTHI

1. Baxwnelime XuMu4ecKkre NOHATHS U 8 1 - -
3aKOHBI

2. CtpoeHue BenecTpa 7 1 - -

3. XHWMHYECKUE PEAKITUU 7 - 2 -

4. PactBopsI 7 - 1 1

S. DNEKTPOXUMHUECKHUE PEAKINH 3) 1

6. MeTaisl 12 1 1 1

7. Hemeraminl 10 1 2 -

8. XUMUS U )KU3HD 5 - - -

0. [TpakTKyMm,000011eHIE 7 1 - B
Hroro: 68 6 6 8

Kpurepun u HOpMBI OLIeHKHU 3HAHUH M YMEHHUI 00y4aromuxcs

KonTpoub pe3ynbratoB o0ydeHus sBIsSIETCS OJHOM M3 Ba)KHEHIIMX KOMIIOHEHTOB IIporiecca o0yueHUsl XUMHM. B npoliecce 00ydeHus T0IKHBI
OBbITh YCTAHOBJIEHBI YETKHE B3aMMOCBSI3M MEXIY MOHATUAMU, POPMUPYEMBIMH Y ydaliuxcs. IMeHHO TakuM 00pa3oM y HHMX CO3JIaeTCsl ONpe/ieeHHast
cucrteMa 3HaHuM. Kaxxnas HOBasg Tema pacCcMaTpHBAeTCs JIMIIB IIOCIE TOTO, KaK YYMTENb NPOBEAET KOHTPOJb OLIEHWBAHHS YPOBHS YCBOEHUS
HOJYYEHHBIX 3HAHWH /711 BOCIIPHUSTHS HOBOT'O MaTepuaia. BplmonHeHHe Kakux-mu0o yHnpaXHEHUH MO HOBOW TeMe CIocoOCTBYeT 0oJjiee MOJHOMY,
OCO3HAaHHOMY YCBOEGHMIO MaTepHalia, CO3JaeT yCIOBUS A (POPMUPOBAHUS Y YUAIIUXCS CUCTEMbl XUMUYECKUX MOHATUH, JIOTHYECKH CBSI3aHHBIX JIPYT C
JIPYTOM.

KonTponp 3HaHMI yyamuxcs IOJKEH MPOBOAUTHCS YYHMTEIEM CUCTEMaTH4ecKH. BHIbl KOHTpPOJS MOTyT OBITh NMPONHMCAHBI B TOAOBOM
TEMAaTU4YEeCKOM IIJIAHWPOBAHMH, a TAKXKEe B IUIaHE U KOHCNEKTe ypoka. OpUEHTUPOM JUIsl YUUTENss XMMUHU JIOJKHBI ObITh UMEIOIIUECS B NMPOrpamMmax
pyopuku «JlocTimkeHue npeaAMETHbIX, METAIPEAMETHBIX U JINYHOCTHBIX PE3YJIbTAaTOBY.

KHaCCI/Id)I/IKaHI/II/I BH 0B KOHTPOJIA PE3YIIHTATOB O6V‘I€HI/I$I XUMHHU
1. Ilo mecTty B V“IC6HOM Oponecce
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BBoaHbIN AKTvanm3anms OmOPHBIX WK 0CTaTOYHEIX | [lpeaBapuTenbHbId KOHTPOJIL OCYIECTBISIOT Il AUArHOCTUKHU

KOHTPOJIb 3HAHUU [0 TEME HCXOJIHOI'O YPOBHS 3HAHHUU M YMEHHUM ITKOJILHUKOB, HOYTOMY OPUMEHSIETCS B HaYaJIe
y4eOHOT0 T0a, HEPE] U3VUCHUEM HOBOI'O Pa3iena Wi TEMEI

Texymmii KonTpoiis yecBoeHus: yueOHoro Marepuaina | [IpoBoAUTCs YUATENIEM HA OIPOTSHKEHUY BCEr0 YYeOHOr0 3aHATHUS C LIEIBI0

KOHTPOJIb B X0JI€ NO3HABaTEJILHOIO mporecca OTCJIE)KMBAHNS KAUECTBA YCBOCHUA XUMHUYECKHUX 3HAHUA U YMEHUN, PACCMOTPEHHBIX
Ha YpOKe

TemaTnueckuii Hrorosas nmpoBepka o reMe yaeOHoro [IpoBoauTcs mmociae N3y4eHus KaKoro-aIru0o KPYIIHOIO pasjiena Kypca, KaK paBuiio,

KOHTPOJIb Marepuaia B KOHIIE YETBEPTHU, TMOJIYTOOMSI, TPUMECTPA, YIeOHOTO roJia

HTtorosblii Bua KoHTPOJIsI YCBOSCHUSA [IpoBoauTcs B hopMe UTOTOBON KOHTPOJIBbHOU paOOTE/KOHTPOJIBHOI'O TECTA WIIH B

KOHTPOJIb y4eOHOTr0 MaTepHalia 3a BECh KyPC dbopme 'NA nmu EI'D

oOyueHus

1. Ilo dopmMe mpoBeaeHHs.
e InmmBUIVAILHEIN.
* OpoHTATBLHBIN (MAaCCOBLII).
2. Ilo criocoOy opraHu3alium.
* YCTHBIIL.
¢ [TnceMeHHBII.
*[IpaKTHYECKUA.

OnenuBanmne yCTHOrO 0OTBETa

NupuBuayaabHblii KOHTPOJIb DPE3YIbTATOB MOXET MNPOBOJUTHCS Ha YpPOKe Kak B (opMe KpPaTKOro ompoca ¢ mecra ((ppoHTaabHas
KOHTpOJMpYyIolias Oecena), Tak U B BHJIE 00CTOATEIbHON MPOBEPKHM 3HAHMII M YMeHHil y A0CKH. DTOT BHJ Omnpoca (MHIUBUAYAJIbHBIN) MOXKHO
MIPOBOJIUTH Ha 3Tanax akTyaJu3allud 3HaHUH, N3y4eHUs: HOBOIO MaTepualla, 3aKperieH!s] 1 COBEPIICHCTBOBAHUS 3HAHUM U TPOBEPKU YCBOEHHSI HOBOTO
MaTepHaia. Borpocsl yuurens Aisi KpaTKOro ONpoca JOJKHBI OBITh JTAKOHHYHBI, C()OPMYIMPOBAHBI B MOHATHBIX YYEHMKY T€PMHUHAX M TpeOOBaTh
KpaTKoro oTBeTta. J{Jii 5JKOHOMHUH BPEMEHH MO>KHO MCII0JIb30BaTh KAPTOUKH C BOMPOCAMHU, HA KOTOPBIE YYEHUKH T'OTOBATCSI OTBETUTH Y JIOCKH.

Bo Bpems oTBeTra ywamerocs Ui JOCTH)KEHMS YCTOMYMBOIO BHHMMAaHHUS KJlacca IIOJIE3HO TNPEAYCMOTPETH IOCIENYIOIIEE 3a OTBETOM
PELeH3UPOBAHKUE CO CTOPOHBI IPYIHX yUaIllUXCsl, UCIPABIEHHUE JOMYILEHHBIX OIIMOOK, TOTIOTHEHHUE.
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[Ipu mpoBeneHnH ompoca JOMYyCKaeTCs 3aJaBaTh ydYalleMyCs HaBOMSIIHWE BOMPOCHI I TOrO, YTOOBI MOMOYb €My C(HOpPMYIUPOBATh CBOH
MBICITH. MOTYT OBITH M IOTIOJTHUTEIBHBIE BOITPOCHI, €CJIM OHU HEOOXOAUMBI JISI TPEICTOSIIET0 H3yYeHHsI HOBOTO MaTepuaia. Bo BpeMs ycTHOTO oTBeTa
y4amierocss y4uTejab UMEET BO3MOKHOCTh 3aJaTh JOMOJHUTENbHBIA BOMPOC AUATHOCTHYECKOTO XapakTepa, KOTOPbIM MOMOKET BBIABUTH COCTOSTHUE
3HAHWW U YMEHUHN OTBEYAIOLLETO.

[IpoBeneHre YCTHOTO HMHIWBHIYAJIBHOTO KOHTPOJISI TpeOyeT OT yduTens cOOpaHHOCTM M BHHMMAaHMs, TaKk Kak HeoOxomumo 3a 5-10 MuHyT
BBISIBUTH 3HAHUS YYaIMXCS B KJ1acce.

Yyutens 00s13aH TIPOKOMMEHTHPOBATh OTBET yUEHHKA, YKa3aB Ha OIMTMOKU M OTMETUB yIauyHble CTOPOHBI. JI1000# OTBET HOHKEH ObITh 3aMeYCH
yYUTEIeM U OOBEKTHBHO UM OIleHeH. Heo0s3aTenbHO CTaBUTh OTMETKY 32 KaXKIIbIii HETIOTHBIN OTBET. ECiM y4eHUK HEOHOKPATHO JIOTIOTHSIT OTBETHI
JIPYTUX OJHOKIJIACCHUKOB, TO MOYKHO ITOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

O1MeTKa «5»:

- JIaH MOJIHBIA U NTPaBUJIbHBIA OTBET HA OCHOBAHUM MU3yYEHHBIX TEOPUH,

Marepual U3JIOKEH B ONPEACIICHHON JIOTHYECKOM MOCIIEI0BATENbHOCTH, TUTEPATYPHBIM SA3BIKOM,
- OTBET CaMOCTOSTEIIbHBIN

BO3MOYKHA OJIHA HECYIIIECTBEHHAs OIINOKa.

OrmeTka «4»:

- JIaH TMOJIHBIN U MPABUIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUH,

- MaTepuall U3JI0KEH B OINPEACICHHOM MOCIeI0BaTEIbHOCTH,

- OTBET CaMOCTOSTCIIbHBIN

- JomyIIeHbl 2-3 HeCyIIECTBEHHbIE OIMOKU, UCTIPABICHHBIE M0 TPEOOBAHHUIO YUUTEIS, UK JJaH HEMIOIHBIA U HEUYETKUI OTBET.

Ormerka «3»:

- JIaH TOJIHBIM OTBET, HO MIPU ATOM JIOMYIIEHA CYIECTBEHHAs! OMMOKA MIIM OTBET HETIOIHBIH, TOCTPOEH HECBSI3HO.

OrmeTka «2»:

- OTBET OOHApYKMBAeT HEMOHUMAaHUE OCHOBHOTO COZIepKaHUs y4eOHOTO MaTepuana,

- IOMYIIEHBI CYIIECTBEHHBIC OMMOKH, KOTOPHIE YUAIIMICS HE MOXKET UCTIPABUTH TIPH HABOISAIIUX BOMIPOCAX YUUTEIS.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaTbHAS KOHTPOJUpYOIIasi Oecela OOBIYHO JOCTATOYHO KpaTKOBpeMeHHa. Bompockl, kak M BO BCAKOM Ipyroit Oecene, TpeOyroT
KpaTKOT0 OTBETa, MO3TOMY 3a OJWH TaKOW OTBET YUEHUKY CTaBUTh OLICHKY HeJb3sl. HyKHO 3apaHee HAMETUTh TEX YUEHHKOB, OTBET KOTOPBIX BO BpEMsI
Oeceqpl XOTAT OLIEHUTH, M 33/1aBaTh UM IIeNIEHATPaBIEHHO 3allJITaHUPOBAaHHBIE JJIsi Oecenpl Bompockl. OMHAKO HE CIEAyeT 3a/JaBaTh MOAPS] BOMPOCHI
OJIHOMY M TOMY >K€ Y4YeHHKY. PaboTaTh moJpKeH Bech Kiacc. PpoHTanbHAsT Oecena MOXKET COYeTaThCs ¢ YCTHBIM y4E€TOM 3HAHMM, KOTJa HECKOJIbKO
YUYaIIUXCS TOTOBATCS K OTBETY Y TOCKHU. CIIOKHOCTH pabOTHI 3aKIF0YAETCSl B TOM, UTOOBI HE YITyCKaTh U3 OISl 3pEHUS KIIAcC, YIaCTBYIOIINIA B Oecene, U
yYalmxcs, OTBEYAIOIIUX Y JOCKH.

3aueT - ATO METOJ] YCTHOTO KOHTPOJIS, KOTJ[a YIeHHUKaM MPEIOCTAaBISETCS BO3MOKHOCTH 00Jiee ATUTENHHO U 00CTOATEIHHO OTBETUTH HA BOIIPOC.
OOBIYHO 3aYeT HA3HAYAETCSI BO BHEYPOUYHOE BPEMS; KIIACC MIPH ATOM pa3AesAeTCs Ha JBE WK TPU TPYIIIBI, KOTOPBIE MPUXOIAT Ha 3a4eT M0 OYepean B
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pasHoe BpeMs. O npoBeeHNH 3a4eTa yUUTeNb COOOLIaeT 3apaHee, YToObl yyaluecss MOIIM K HeMy IOATOTOBUTHCS. [[j1 NOArOTOBKY K 3a4€Ty Y4UTEllb
COCTAaBIISICT BOIIPOCHI, a TAK)KE MPUMEPHBIE 33]]a4, PEKOMEHAYET JINTepaTypy, MPEeIBAPUTEIILHO TPOBEPUB, UMEETCS JIM OHA B MIKOJIBHOW OMOIHOTEKE.
Cpoxu npoBeieHHsl 3a4eTa JOJDKHBI ObITh M3BECTHBI 3aMECTUTENIO AUPEKTOPA M0 yueOHO-BOCTIUTATEIbHOM padboTe, 4ToObl MOKHO OBLIO PErYJIHPOBATh
Harpy3Ky y4auiuxcs.

Knaccuueckuil 3auer npeaycMaTpyUBaeT BbIIBJICHUE YPOBHS 3HAHUM, YMEHUH M HAaBBIKOB ydallluxcs BO BpeMs Oecesibl yueHuka ¢ yuureneM. OH
JaeT MOJHOE M TOYHOE MPECTaBICHNE 00 YPOBHE O0YYEHHOCTH KaKI0T0 YUYCHHKA, OJTHAKO OTHUMAEeT MHOTO BPEMEHH, YTO BEJIET K MEePErpyKEHHOCTH
KaK y4UTeJs, TaKk U yUEHHUKA.

OnennBanne NUCbMEHHOH PadoThI

[TucbMeHHBIE pabOTHI MOAPA3ALIAIOT Ha TEKYyIUE (IIPOBEPOYHBIE) U UTOTOBbIE (KOHTPOJIbHBIE) pa0OThI; 10 BPEMEHH OHU MOT'YT 3aHMMAaTh BECh
YPOK WJIH €r0 YacTb.

K meronam nucbMeHHOH POBEPKU pe3ysIbTaTOB 00YUYEHUs] OTHOCATCS IMCbMEHHAs KOHTPOJIbHAs paboTa Ha 45 MUH, IpOBEpOYHbIe pabOTHI Ha
10-15 muH (HampuMmep, pelIeHWE pacyeTHBIX 331ad), MUCbMEHHBIC JOMAIlHUE 33/JaHus, MUCbMEHHBI YYeT 3HAHUH OTAEIBbHBIX YUYAIIUXCS II0
KapTOYKaM, XUMUYECKHUE AUKTAHThI, 3aJJaHNsl TECTOBOT'O TUIA U T.II.

[ToaroroBka ydammxcsi K KOHTPOJIBHON padoTe yale BCero OCyHIecTBIsIeTCs Ha 0000maromux ypokax. O MpoBeJeHUH KOHTPOJIBHON paboThI
yJaluxcs IpeaynpexaaoT 3apaHee, 4To0bl OHU MOTJIM OJTOTOBUTHCS.

CopepxaHnue KOHTPOJIbHOM pabOThl OXBaThIBAE€T BeCh HanOoJiee BaKHbBIM MaTeprall KOHTPOJUPYeMON TeMbl. B Takoil 00JbIIONH KOHTPOJIBHOM
paloTe 3ajaHus TOJDKHBI OBITh €MHBIMU JUIS YYaIlMXCsl BCEX YPOBHEH pa3BUTUA. B KOHTpOJIbHYIO paboTy peKOMEHyeTcs BKIIOUaTh pa3HOOOpa3Hble
3aJlaHus: 0000IAIoIEe BOIPOCH], KAUECTBEHHBIE M PAaCUETHbIE XUMUUECKUE 3aauH, LIENIOYKH IPEBpAIlEHUI, TECTOBbIE, IpaduyeCKUe 3alaHus U T.J.
Heo6xonumo ucnons3oBaTh HauOoOJbIIEE YUCIO BapUaHTOB. TeTpaau Ui KOHTPOJIBHBIX pabOT SBISIOTCS JOKYMEHTOM, KOTOPBIH MOXET OBITh
MIPOBEPEH aJMUHUCTpPALME IIKOJbl M WHCHEKTOPOM OTAeNa 00pa3oBaHMsl, MOATOMY TETPaaAM AJsl KOHTPOJIBHBIX pabOT JIOJKHBI XpaHHUTHCA B
XMMUYECKOM KaOMHETE B TeUeHUH y4eOHOro roa.

VYuurento MHOrJa JOBOJIBHO TPYAHO ONPENENIUTh CTENEHb CJI0KHOCTH MOJOOPAaHHBIX 3alaHuil. MeToaucThl COBETYIOT BOCHOJIb30BAaThCA
creayromuM nprueMom. Heo6xoumMo caMoMy BBIMOJIHUTB 3Ty paboTy, a U3pacXol0BaHHOE BpeMs JJIsl YUIEHUKOB §8-9-X KJIACCOB HAJI0 YBEIMYHUThH B 5
pa3, a Juid CTapUIMX KiaccoB - B 3 pa3za. MOXHO B X0Ji€ MIPEABAPUTEIBHON CaMOCTOSATENILHOM pabOThl MPEAJIOKUTh HECKOJIBKO TUITUYHBIX 3aJJaHUN U
IIPOAHAJIN3UPOBATH CTETIEHD UX BBINOJIHEHUS.

[Tpu oneHMBaHUM OTBETA Y4alllerocsi HEOOXOAMMO YUUTHIBATh Kaue€CTBO BBITOJHEHUs paOOThI 10 3agaHusIM. KoHTponbHas paboTa oLeHUBaeTCs
B LIEJIOM.

Ormerka «5»:

*  J1aH MTOJTHBIN OTBET HAa OCHOBE M3YUEHHBIX TEOPHil, BO3MOXHA HECYIIIECTBEHHAs! OIIMOKA.

OrMmerka «4»:

e JIONyCTHMa HEKOTOpasi HEMOJHOTA OTBETA, MOKET OBITh HE 00JIee ABYX HECYIIECTBEHHBIX OLIHOOK.

Otmerka «3»:

* paboTa BBIMTOJIHEHA HETIOJIHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS He 00JIee OTHOM CYIIECTBEHHON OMMUOKH U 2-3 HECYIeCTBEHHEBIE.

OtMmerka «2»:
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*  pa0oTa BBIIIOJHEHA MEHBIIIE YEM Ha TPETH,

*  HMMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

Otmerka «1»:

*  paboTa HE BBINIOJIHEHA.

Bo3moxHa ciiefyromas cuctemMa OLleHUBaHUs KOHTPOJIBHON paboThI 10 MATHOAIIBHOM CUCTEME:

IIPY BBITIOJTHEHUH YYeHUKOM OT 96 10 100% paboTsl cTaBUTH OLEHKY «5»; 0T 76 10 95% pabotsl - «4»; ot 50 no 75% - «3»; ot 20 no 50% -
«2». IIpy MOJTHOM OTCYTCTBUU NPABUIILHBIX OTBETOB MJIM BBIIIOJIHEHUH PabOThl MeHee ueM Ha 20% cTaBUTCS OLleHKa «1».

[Tpu olieHKe BHIMOIHEHHUS TUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO YUUTHIBATh TPEOOBaHUS €TUHOTO opdorpaduyeckoro pexxuma.

Bce pabotbl 00513aTelIbHO TOJIKHBI OBITh ITPOBEPEHBI K CIEIYIOEMY YPOKY, IIPH 3TOM YUYMUTENb J0JIKEH COOIOAATh MOJIHYI0 00BEKTHBHOCTb.
OO0s13aTeneH aHaM3 Pe3y/IbTaTOB MUCHMEHHON pa0OThI M paboTa HajJ TUMUYHBIMH ommOkamu. OOBSBICHHE ONEHOK M aHAIM3 paboT TpeOyIoT OT
YUYHUTENS] COOTBETCTBYIOLIETO [€1arornyeckoro TakTa.

OneHnBaHKe TECTOBBIX padoT

TecTpl, cocrosilMe M3 IMATH BOMPOCOB MOXKHO HCIOJIB30BaTh IOCIE M3ydyeHHs Kaxaoro martepuana (ypoka). Tect u3 10—15 Bompocos
UCHOJb3yeTCs i nepuoandeckoro KoHTpoiis. Tect u3 20—30 BorpocoB HEOOXOIMMO UCIIOIB30BATh ISl HTOTOBOI'O KOHTPOJIS.

I[Tpu oLleHMBaHUY MCIIONB3YETCs CIeyIolas Kaa: JJs TeCTa U3 MATH BOIIPOCOB * HET OIIMOOK — OLIEHKA «5»; ® 0JJHa OIIUOKA - OLEHKa «4»; *
JIBE OIMOKH — OIIEHKA «3»; * TP OIHOKHA — OIICHKA «2».

Ecnu onieHka BbIcTaBisieTcsl B popMe 3aueT/He3ader, TO 3a4eT CTaBUTCS Npu BbinonHeHUH 70% 3amganuil. Takas ¢oopma OLEHKH UCIOJIb3YeTcs,
€CITH TECT COJICPIKUT YIPaKHEHHsI Ha pacrio3HaBaHue. Eciu TecT oreHnBaeTcs mo miTHOAIbHON CUCTEME, TO CTaHAapPTHRIE KPUTEPUU OLIEHOK TAKOBBI:
91-100% - omenka «5»; 81-90% - ortenka «4»; 80-70% - onenka «3»; Hmke 70% - or1leHKa «2».

Ouenka yMeHUIi peliaTh pacyeTHbIE 321a41
OTMeTKa «5»:

. B JIOTUYECKOM PACCYKIACHUU U PEIICHUN HET OLINOOK,

Otmerka «4»:

. B JIOTUYECKOM PACCYKJICHUU U PEIIEHUU HET CYIIECTBEHHBIX OIIMNOOK,
. JIOMYIIIEHO He OoJiee ABYX HECYIECTBEHHBIX OMUOOK

OTMeTKa «3»:

. B JIOTHUECKOM PaCCYKJIEHUU HET CYIIECTBEHHBIX OINOOK.

. JIOITYCKAeTCS CYIIECTBEHHAS OITMOKA B MATEMAaTHYECKUX pacyeTax.
OTtmeTKka «2»:

. HMMEIOTCSI CYIIECTBEHHBIC OMMMOKH B JIOTHYECKOM PACCYKJICHUH U PEIICHUH.
Otmerka «1»:

. OTCYTCTBHE OTBETA HA 3aJIaHUE.
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OueHka 3KCNepuMEeHTAIbHBIX YMeHHH (B Npouecce BHINMOJHEHUS NPAKTHYECKHUX PA00T M0 HHCTPYKIMH)
[IpakTideckue pabOThI MO XWMHU BBIMOJHSIOTCS B TETPAASX IS MPaKTUYeCKux padoT. [Ipw olneHWBaHWM OTYETa 1O BBHIMOJHECHUIO
MPaKTHUYECKOM paboThl 0c000€ BHUMAHNUE YACSAETCS Ka4eCTBY U MOJTHOTE CAMOCTOATEIbHBIX BHIBOJIOB YUCHHKA.
KonunuecTBo mpakTuueckux padoT ompeaesieHo B IporpamMmme.
B Tedenue yyeOHOro rosa TeTpaau A NPaKTUYECKUX padOT XpaHUTCS B LIKOJIE.
OT1meTka «5»:

. OKCIIEpUMEHT BBIIOJIHEH HOJTHOCTBI0. Cenanbl IpaBUiIbHbIE HAOIIOICHHS U BBIBOIB,
. HKCIEPUMEHT OCYILECTBIICH I10 IJIaHY, C YYETOM TEXHUKU 0€30IaCHOCTH U MPaBUII paOdOTHI C BEIIECTBAMHU U TPUOOpaMH,
. IPOSIBIIEHBI OPraHU3ALMOHHO-TPYAOBbIE YMEHU (IIOJAEP)KUBACTCA YMCTOTAa PabovYero Mecra, MOpsI0K Ha CTOJE, IKOHOMHO
UCIOJIb3YIOTCSI PEAKTHUBBI).
. Jonyiensl He 6ojiee ABYX HECYIIECTBEHHBIX OIINOOK Ipu 0(hOpMIIEHUH PAOOTHI.

OrMmeTtka «4»:

* paboTa BBINOJHEHA, C/IEaHbl MPaBUIbHbIC HAOMIOACHUS U BBIBOJBI: SKCIEPUMEHT BBINOIHEH HENOJIHO WM HaOII0NaroTCs

HECYIIECTBEHHbIE OIMOKU B padoTe C BELIECTBAMU U IPUOOpaMH.
OtMmerka «3»:

*  OTBET HENOJIHBII, paboTa BHIIOJHEHA MPAaBUIbHO HE MEHEE, YEM HAIlOJIOBUHY, JOMYIIEHa CYIIECTBEHHas omuOKa (B Xone
9KCIEPUMEHTA, B 00BSICHEHUH, B 0opmieHHH paboTsl, 1o Th npu padore ¢ BemecTBaMu 1 npudopamu), KOTOPYIO ydyaluics
UCTIPABIISIET 10 TpeOoBaHMIO yuutens. [lomyckaercs opopmienne paboTel Oe3 3ancl ypaBHEHUN peaKIiid.

*  DKCIEPUMEHT MOJHOCTBIO BBIIIOJHEH B COOTBETCTBUM C MHCTPYKLMSAMH U MpaBUJIAMHM TEXHUKH 0€30IacCHOCTH, HO paboTa He
odopmIieHa.

OtMmerka «2»:
* BrinonaHeHO MeHee MOJIOBUHBI paboThI;
* JIONYLIEHBI JBE WK 00Jiee CyIIEeCTBEHHbIE OMIMOKU B X0/ IKCIIEpUMEHTA, B 00bsICHEHUH, B 0popMiieHnn padoTsl, o Th mpu
paborte ¢ BemecTBaMy M puOopaMu ), KOTOpbIE yJaluiics He MOKET UCTIPaBUTb.
OrMmerka «1»:
* paboTa He BHINOJIHEHA,
* TI0JTHO€ OTCYTCTBHE SKCIIEPUMEHTAIILHBIX YMEHHH.
OTtpaboTka mpakTHYECKHX padOT HE MpPeAyCMaTpPHUBAETCS MPU OTCYTCTBHM YYaIerocs Ha MPaKTHYeCKOW paboTe, MpU BBHIMOJIHEHUU
YKa3aHHBIX pabOT Ha OTMETKH «1» 1 «2».
B nckmounTenpHbIX Cirydasx MNpU OTCYTCTBUM YYaILIErocs 10 YBAKUTEIBHBIM IPUUMHAM YUUTEIb MOXKET ITPEIOCTABUTH BO3MOKHOCTD
BBITIOJIHUTD TPAKTUYECKYIO paboTy.
Onenka yMeHHUI pemiaTh JKCIIepUMEHTATbHbIC 321241
[Tpu o1ieHKe 3TOTO YMEHHUS CIEeAyeT YUYUTHIBaTh HAOIIOACHUS YUUTENS U MPEAbSBISEMbIE yUaIlUMCS PE3YNIbTAThl BHIIOJTHEHUS OMBITOB.
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OTMmerka «5»:
. [Tnan pemieHust 3a1a4¥ COCTABIICH MMPABUIILHO,
. OCYIIECTBJICH IMOJA00P XUMHUUYECKUX PEaKTHBOB U 000PYI0BaHUS,
. OKCIIEPUMEHT BBITIOJHEH MMOJIHOCTHIO,
*  JaHO IOJIHOE OOBSICHEHHE U ClIEeJIaHbl BHIBOJIEI.
OTMerka «4»:
®  IUIaH PEIICHUS COCTABIICH MPABUIIBHO,
° OCYIIECTBJICH MOJ00P XUMUUYECKUX PEAKTHBOB M 000Dy I0BaHUS,
®  OSKCIEPUMEHT BBIIOJIHEH MOJIHOCTBIO,
° JIOTYIIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMUOOK (B 00BSICHEHUU U BBIBOJAAX ).
OtMmerka «3»:
®  IUIaH PEIICHUS COCTABIICH MPABUIIBHO,
OCYIIIECTBJICH MTOI00P XUMUIECKHX PEaKTUBOB M 000PYIOBaHUS,
AKCIIEPUMEHT BBINTOJIHEH HE MEHEE, YeM HAIOJIOBHHY, JIOMYIICHA CYIICCTBCHHAS OIMOKA B OOBSICHEHUH U BBIBOJIAX,
AKCIIEPUMEHT BBITIOJTHEH TIOJTHOCTBIO, OTYET HE COCTABJICH
JIOMYIIEHbl HAPYIIEHUS TEXHUKU O€30MaCHOCTH, SKCIIEPHUMEHT BBIMOIHEH IOJHOCTHIO, CHEJaHbl HECYIECTBEHHbIC OLIMOKH B
0OBSICHEHHH U BBEIBOJAX.
OTMmerka «2»:
e  JOMYIIEHBI ABE U OoJee OMMUOKY (B IJIaHE PEelIeHHs, B TOI00PE XUMHUUECKUX, PEAKTHBOB U 000PYI0BaHUSI, B OOBSICHEHUU U BHIBOJIAX).
e  JIONYIIEHBI HAPYIICHUSI TEXHUKU O€30MaCHOCTH
OtmeTka «1»:
e  3a3jJjaya HE pelicHa.
e  HE NPUCTYHMWI K pado

HEPEYEHB IIU®POBBIX OFPA30BATEJBHBIX PECYPCOB U WEB-CAUTOB UHTEPHET.

[upokuit BBIOOP MEKTPOHHBIX MOCOOMI NPEACTABIECH B €IMHON KOJUIEKIIMU IIU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB: http:/school-collection.edu.ru/.
[Tepeuenn Web-caiiToB, pekOMeHIyeMbIX JJIsl HCIIOJIb30BaHKS B pa00Te YIUTEIAMH XHUMHUH:

Ne Ha3Banue caiita wim cratbu Conepxanue Anpec (URL)
n/n
1. Kypran «XuMusi: METOIHKA CoJiepkaHre HOMEPOB M aHHOTAIIMKU cTaTed kypHana | http//www.chem.msu.su/rus/school/
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http://school-collection.edu.ru/

npenoagaBanys B IIKOJIC)

chemistry meth/welcome.html

2. [IkoyibHBIE YIEOHUKH 11O Cepust HIKOJIBHBIX YYCOHUKOB 110 XUMHH aBTOPCKOTO http://www.chem.msu.su/rus/school/
xumuu Juist 8-11 kiaccoB KoyutekTuBa xumdaka MI'Y nof olrieid penakmuei
obmeoOpazoBaTenbHON MIKOIBI | akajemuka PAH B.B.JIyauna. [IporpamMmsl Kyp- cOB.
[Toypo4Hoe 11aHupOBaHKUE. DICKTPOHHBIE TEKCTHI.
3. Alhimik [Tonesusie coBeThl, () (heKTHBIE ONMBITH, XuMuyeckue | http://eqworld.ipmnet.ru/indexr.htm
HOBOCTH, BUPTYaJIbHBIN PEIIETUTOP, KOHCYJIbTAIIUH,
UCTOPHSI XMMHUH
4. C - BOOKS Jluteparypa o XuMuu http://c-books.narod/ru
5. ATOMBI B KpUCTaJLIIaX Y4eOHOe MocoOre eKaTepUHOYPICKUX YUEHBIX http://virlib.eunnet.net/win/ metod_materials/wm9/
A.C.Mocksuna u 0./ .IlanoBa
6. Mup xumunu CrnpaBouHnasi uH(popMalvs, HOBOCTH HAYKH http://www.chem.km.ru/
7. OnopHbIe KOHCIIEKTHI 10 [ToypouyHble KOHCHEKTHI I IIKOJIBHUKOB §-11-x http://khimia.hl.ru/
XUMUHU KJIACCOB
8. OIBITHI 0 HEOPTAHUYCCKOM Onucanue peakuuit, pororpaduu, cripaBouHas http://shnic.narod.ru/
XUMHUH uH(popManus
9. OTKPBITBIA KOJIIEIK: XUMUS VYueOHUK 10 XuMHUH, Tabauia Menaeaeesa ¢ http://www.chemistry.ru
MOAPOOHON XapaKTEPUCTHUKOM IJIEMEHTOB,
UHTEPAKTHBHBIE MOJIEIH, HOBOCTH, XPECTOMATHS,
HHTepHeT-pecypchl 0 XUMHUH, TECTHI
10 [TepBOHauaIbHBIE XUMUYECKUE | 3aaHuUs U OIBITHI HA YPOKAX XUMHH B 8-M Kiiacce. http://www-windows-1251.edu.yar.ru
HOHSTHS Crpanmuna cepepa SpociaBckoro 006J1acTHO-TO
I[CHTpPA JUCTAHIIMOHHOTO 00YYEHHsI IKOJIbHUKOB
11. IxonpHAs XUMUS — CripaBOYHUK U yUYeOHHK 10 XUMHH. [ TaBHAs http://www.schoolchemistry.by.ru
CMPABOYHHUK 110 XUMUH U 0COOCHHOCTh — XUMKAJIBKYJISATOP, KOTOPBIN YIIPOIIaeT
AKTUBHASI TOMOIIb YUYCHHUKY pelieHue 3a1a4 10 XUMUHU
WIIH CTYJCHTY
12. Poccuiickuii o6pa3zoBaTenbHbii | KOJIEKIHs SKCIIEPUMEHTOB 110 XUMUH http://experiment.edu.ru/catalog.asp?
nopTa ob_no12619
13. Kypc opranuueckoil Xxumuu [TocranoBka ombiToB. Kitacchl oprannyeckux http://formulad4.narod.ru
3a 10-i kiacc. coeMHEeHuH, TecTupoBanue. buorpadguu 3HaMEHUTHIX
Y4EHBIX.
14. Opranuueckas XUMHSIL. DJIEKTPOHHBIA YYEOHUK UIS CPETHEH IITKOJIbI. http://cnit.ssau.ru/organics/
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http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp

15. Xumusi Ui BCex. DJIEKTPOHHBIN CIPABOYHHMK 3a IMOJHBIA Kypc http://www.informika.ru/text/database/chemy/STA
xuMuH. [IporpaMmbl 10 XWUMHH, TECTHI. RT.html
16. Xumusi. O6pazoBaTeIbHbBII DKcrepUMEHTAIbHBIA Y4eOHUK 10 OO0IIel u http://hemi.wallst.ru/
CalT ISl IIKOJHHUKOB HEOpraHuuecko xumuu s 8-11-x Kkiaccos,
NpeJHa3HAYCHHBI Kak JJs HAa4yaJlbHOTO OOydeHUs,
TaK W JJIs MOATOTOBKM K JK3aMEHaM B BY3.
XUMHUYECKUE CIOBApH, OJUMIIHAAABI 110 XMMUHU.
CIIUCOK JIMTEPATYPbI
1. Pymsutuc I'.E., ®enpaman @.I'., Xumus. OcaoBbl o0meii xumun. 11 xmace. — M.: [Ipocsemienne, 2021
2. Tapa H.H. Xumus. [Iporpammel o61meodpa3zoBaTenbHbix yupexaenuit. — M.: [Ipocsemenue, 2021
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MYHUUUNA/IbHOE KASEHHOE OBLLLEOBPA3OBATE/IbHOE YYPEXOEHUE

«bapyHckaa COW nm. X.b. Can-benrnHa»
359317 Pecnybauka Kanmbikua, KOCTUHCKUIA palioH,n. bapyH, ya. LLKonbHag,7; e-mail barun 2007 @mail. ru CaNT WWWw.
barunsosh. ru

Ten. 8(84744)9-91-46
MKOY «bapynckas COIL um. X.b. Cau-benaruna»
1. 359317 Pecnybnuka Kanmbikus, FOctunckuii p-on, . bapyn,yn. lllkonsnas 7, Ten8(84744)-9-91-

46
PACCMOTPEHO COIrnACOBAHO YTBEPXKAEHO
Mpeacenatens MO EML, 3amectutenb gmpekTtopa no YBP Aunpektop MKOY «bCOLU um X.b. CaH-benrnHa»
(BaTbipoBaP.A..) /NaBaeBa T.Y./ /Bembeesa N.T./

Mpwukas Ne113 ot 28 asrycra 2023r.

PABOYAA MNPOrPAMMA

Mo xumumm 3a 11 Knacc

cocTaByieHa Ha ocHOBe [IprMepHOl mporpaMmMbl OCHOBHOTO O0IIEro oOpa3oBaHus IO XMMUH, a Tak ke [IporpaMmmsl Kypca
xumun Uit 10 kmacca obmeoOpa3oBaTensHbIX yupekaeHuit mo yueouuky [.E.Pymasutuca, ®.I'. ®enpamana.
2023 - 2024y4.ron.

bapyn 2023r.
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Yuureab xumun barbiposa P.A.
TeMaTnyeckoe MIAHNPOBaAHHUE Y4eOHOI0 MATEPHAJIA 110 XUMUHU

s usydenust npeamera no YMK I'.E. Pynsutuca u @.I'. Peabamana 11 kaace

(2 yaca 6 Heoento, 8 meuenue 200a - 68 yacos)

Kt
Ne Tema ypoka DJIeMeHTBbI TpeGoBanusi K ypoBHIO Kpurepuu ouenku ®opmbl U dom.
i HHA MOATOTOBKH MeTObI JAHH
OKa coepKa OAr0TOBK €eTo, 3ajlaHue
TeopeTnyeckue 0OCHOBBI 001 XUMUHU
Tema 1. BaxkHelliMe XUMHYECKHE MOHATHUSI U 3aKOHBI (8 YacoB)
1. Crpoenue atoMa. Snpo | 3HaTh oOcHOBHBbIE Xumuue- | Kpurepun oueHku gHﬂHBHﬂyaﬂbHaﬂé 81,c.6.8.
. . X o pOHTaNbHas, padora, _
ATtom. XUMHYECKUI (IpOTOHBI, HEUTPOHBI) | CKHUE MOHATHA:  BEWIECTBO, | TEOPETUYECKHX SHAHNMU paboTa G yHebHHKOM, 2-3
anemMeHT. I30TomEL. Y BJIEKTPOHBI. XUMHYCCKHI 3JIEMCHT, aTOM, CII0BECHBbIA, Iloaroro
H3otomsl. MOJICKyJIa, HaryIs MHbIH, _ | BUTBCA K
~ YaCTHYHO-IIONCKOBBIH.
OBTOPEHHE MPOIIEHHOTO B OCTaB aTOMHBIX sJ1€ OTHOCHUTEJNIbHAs aTOMHasi U KOHTD.
IT C
10 k1. MOJIEKYJIApHAas MacChl, HOH, I . ao.
CPBUYHBIN
H30TOIIbL, YMETh KOHTPOJIb 3HAHUH
ONPEACIATh 3apsi MOHA
2. | BxoaHasi KOHTPOJIbHAs KonTponbHast pabota | YcBOeHHE OCHOBHBIX BBOHBIN KOHTPOJIb
padora Nel 3a kypc 10 kiacca 3JIEMEHTOB COJIEpKaHUA
Kypca xumui 3a 10 xnace
Kpurepun onieHkn ymeHui
peuaTs pacu€THbIE
3aJ1a4H.
3. 3aKOH COXpPaHEHUsI MacChl U | 3aKOH COXPaHEHUS YMeTh NPUMEHATH 3aKOH Kpurepun ouenkn Wunusunyaneha | 82,¢.9.
DHEPrUH B XUMUU MAacchl BELIECTB. 3aKOH | COXPaHEHMs MACChI BEILIECTBA | TEOPETUYECKUX 3HAHUU. a1, GppoHTanmbHas, | Ne2-4

COXpaHEHHUs U
npespateHus. Jledexr
Macchl

pabora, pabora
C Y4EOHUKOM,
C10BeCHBIN,
HarJIs THBIHN,
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JaCTU4YHO-

ITOMCKOBBI.
[lepuoanueckuii 3aK0H. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kpurepun onenku NupuBuayanbha | 83,c.14-
Pacnpenenenue 3IeKTPOHOB | IVIaBHBIE U TOOOYHBIE | XUMHUYECKHE IOHSATHUS: TEOPETUUECKUX 3HAHUU. 1, pponTanbHas, | 15,No 2-
B aTOMax 3JIEMEHTOB MaJIbIX | MOJATPYIIIbI, MAJIBIE U | IEPEXOHBIC SJIEMEHTHI. pabota, pabota | 4,TecTbl
MEPUOIOB. 00JIbIIIKE IEPUOBI. YMeTh ornpenensiTh C Y4EeOHUKOM,
Op6wurais, s-, p-, d- MaKCHMaJIbHOE YHCIIO CrnoBecHbIH,
opbuTanu, AJIEKTPOHOB Ha yPOBHE HaTJISTHBIN,
SHEPreTUYECKUE (cmoe) mo popmyie, YaCTUYHO-
MOIypOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K MOMCKOBBIH.
criapuBaHue 3ar0JIHEHUS YJICKTPOHAMU
AIEKTPOHOB MOIypOBHEH B aTOMax [TepBuunsbIit
XUMHUYECKHUX JIIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anmmceIBaTh UX 3HAHHUI
AJIEKTPOHHBIE POPMYIIBI U
rpaduyecKkre CXeMsbl.
YMeTh naBarb
XapaKTePUCTUKY
XUMHUYECKUX DJIEMEHTOB T10
MOJIOKEHHUIO B
MEePUOINYECKON CUCTEME U
CTPOEHHUIO aTOMA.
Pacnpenenenue 351eKTpOHOB 3HaTb OCHOBHBIE Kpurepun ouenkun Wunusunyaneha | 84,c¢.22
B aTOMax OOJBIINX XUMUYECKUE TIOHSTHS: TEOPETUYECKUX 3HAHUM. s, GponTanbHas, | Ne 1-5

MEepPHOJIOB

MIEPEXO/IHBIE DJIEMEHTHI.
YMeTh onpenenarh
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cioe) mo opmyie,
XapaKTepu30BaTh MOPSI0K
3aroIHEeHUs AIEKTPOHAMU
MOJTypOBHEH B aTOMax
XUMHYECKHX 3JIEMEHTOB,
3aIUCBIBATh MX JIEKTPOHHBIE

pabora, pabora
C Y4EeOHUKOM,
CrnoBecHBIH,
HarJIsS THBIHN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHBbIi1
KOHTpPOJIb
3HaHUHI

21




dbopMyIel u rpaduyecKkue
CXEMBIL.

YMeTh naBarb
XapaKTEPUCTUKY
XUMHUYECKUX HJIEMEHTOB I10
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHUIO aTOMA.

[Tonoxenue B [ICXD JlanTOHOUTBI, YMeTb f0Ka3blBaTb Kpurepuun ouenku WNuauBuayanbhua | 85 c.25,
BOJIOPO/Ia, JTAHTAHOUIOB, AxtuHougsl.MIckycTBE | nBOMCTBEHHOE NONONKEHME TEOPETUUYECKUX 3HAHUU. s, hponTanbHas, | Ned
AKTUHONJIOB UCKYCCTBCHHO HHO ITOJIYYCHHBIC BOAOPOAA B nepmoplmqec}(oﬁ pa60Ta, pa60Ta
MOJTy4YEHHBIX 3JIEMEHTOB JJIEMEHTHI. cUCTeMe, onpeaensTh C Y4EeOHUKOM,
MeCTOMoNOoXeHne
NAHTAHOMA0B U aKTUHOWNAOB.
3HaTb 3Ha4veHue
NnepuoAnNYECcKOro 3aKoHa u
nepuoanNYecKomn cucTemsl
BaneHTHOCTh 1 BaJleHTHBIE Banentnsie 3HATh BAJICHTHBIC BO3MOKHOCTH Kputepuu oneHku CrnoBecHbIH, 86
BO3MOYKHOCTH aTOMOB BO3MOYXHOCTH. ATOMOB 3/EMEHTOB 2 MAIoro TEOPETUICCKUX 3HAHUU. HATJISTHBIN, C.31
I1 CBOGOIHBIC OPOUTATH, | o Pronds YMETD obbACHAT Kpurepuu onenku HUW | YaCTUYH Ne4-7
CPHOAMICCKOC HSMCHCHHE A p ’ | IpUYHMHY HX BBICIIEH BaJIEHTHOCTU puTep o . yme ¢ 0 . -
BaJICHTHOCTH H PAJINYCOB V3MeHEHHS aTOMHOTO | (]\), peIIeHUs PacUETHBIX MTOWCKOBBIH.
aTOMOB. paauyca, yuciia YMeTh onpenensTh BaJIEHTHOCTb 3aja4.
DHEPreTUYECKUX 3IIEMEHTOB Ipu 00pasoBanuu XuM. | KpUTEpUH OLCHKH [TepBruuHbIit
YPOBHEI, uncia CBA3M 1O IOHOPHOAKICITOPHOMY | reqpeTHYeCKUX 3HAHUI. KOHTPOJITh
¥ 0OMEHHOMY MEXaHU3My. YMeTh
BaJICHTHBIX

JJIEKTPOHOB B
MIEPUOJIAX U Tpynnax
IICX9

COCTABJIATH rpahuIecKre CXEMbI
CTpOCHI/IH BHCIUIHUX 3J'ICKTpOHHI)IX
CIIOEB aTOMOB, TTOKA3BIBAIOIIINE
BaJICHTHBIE BO3MOXKHOCTH
HEKOTOPBIX aTOMOB XHM.
AJIEMEHTOB B BO30YKIEHHOM U
HEBO30YKIEHHOM COCTOSIHUU
YMeThb XapakTepu3oBaTh
HM3MEHEHHE PaJInyCOB aTOMOB XHM.
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DJIEMCHTOB IO I'pyIiaM 1
nepuonam, OOBSICHATE MMPUYUHBI
9THUX H3MeHeHHI7[, UX BJIIMAHHUC HA
BaJICHTHOCTh U O-B CBOMCTBaA
aTOMOB.

Tema 2. CTpoenue BeniecTBa (7 4acoB)

0. OCHOBHBIE BU/IBI KoBanientHas cBsizb, €€ | 3HATh ONpPEIETICHUE XUM. Kpurepun onenku CroBecHbIH, 87,10
XUMHUYECKOH CBsA3M MlOHHAsE | pa3HOBUAHOCTH U CBSI3M, BUJIbI XUM. CBSI3H, TEOPETUYECKUX 3HAHUU. HaTJIAJHBIN, cTp. 33
Y KOBAJICHTHAs CBS3b MEXaHU3M MEXaHU3MBbI UX 00pa30BaHusl. YaCTUYHO-

o0pa3oBaHus YMeTh onpenensaTs BUl XuM. IIOMCKOBBIN.

10. | CocraBneHue 3MEKTPOHHBIX CBSI3U B IIPOCTBIX U CIOKHBIX | KpuTepuu oneHku 87 ¢.33-
(dopMyJ1 BELIECTB C BELIECTBAX, COCTABIATh TEOPETUUECKUX 3HAHUU. 34
KOBaJICHTHOM CBSI3bIO CXEMbI 00pa30BaHUs

11. | Meramnueckas CBS3b. DNEeKTpOOTpULATENIBHO | BELIECTB C PA3IMYHBIMU Kpurepun ouenku [IepBruHbIi1 88,c
Bonoponnas cBs3b. CTb BHJIaMU CBS3U TEOPETUYECKUX 3HAHUU. KOHTPOJIb 37Ne3

Bonopoanas, YMeTh OOBICHITh MEXaHU3M 3HAaHUHI TECTHI
MeTaJuIn4ecKas o0Opa3oBaHUsl JOHOPHO-
CBSI3b AKIENITOPHOM, KOBAJICHTHOM

CBSI3H, 0COOEHHOCTH

BOJIOPOJHOM CBS3H.

12. | IIpocTtpaHcTBEHHOE I'ubpuau3zanus 3HaTh OCHOBHBIE Kpurepun oueHku 89,c.43
CTPOCHUE MOJIEKYJI aTOMHBIX opOuTanen XapaKTEPUCTUKH XUM. CBA3H | TEOPETUUYECKHUX 3HAHUM. Nes,

(MHY, SHEPIHUIO, TECTBI

HaIpaBJIEHHOCTD,
HACHIIIAEMOCTh ).

YMeTh IoKa3hIBaTh
3aBUCHMOCTB 3THUX
XapaKTEPUCTHK OT
pa3IUYHBIX (DaKTOPOB
(IpoYHOCTH — OT
MePEKPHIBAHUS DIIEKTPOHHBIX
00J1aKOB, THOpHUIA3AITUS
CBSI3U U JIp.; HACHIIIAEMOCTb
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— OT BaJICHTHBIX
BO3MOXKHOCTEH aToma u JIp.)
3HaTh pazauuHbIe POPMBI
MOJIEKYJI, OTIpEe/ICIICHHE
BEIIIECTB MOCTOSHHOTO U
MEPEMEHHOT0 COCTaBa,
pa3UYHbIC BU]IBI
KPHCTAJUIMYECKUX PEHIETOK.

13.

CtpoeHue KpuCTalIoB.
Kpucrannuueckue pemerku.

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHS..
Kpucramnmyeckue n
amop(HbIe BElIeCTBa.
Turnbl
KPUCTAJTINYECKUX
pemieToK (aToMHas,
MOJIEKYJISIpHAs, MOHHAs
Y MeTaJuThdecKas).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUIIOB
KPHUCTAJUTMYECKOMN
PELIETKH.

3HaTh pazauuHbIe POPMBI
MOJIEKYII, OTIpEe/ICIICHIE
BEIIECTB MIOCTOSTHHOTO U
MEePEMEHHOT'0 COCTaBa,
pa3IMYHbBIC BH]IBI
KPHCTAJUIMYECKUX PEHIETOK.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

89.c. 48
No5

14.

[TprunHbl MHOTOOOpa3us
BEILIECTB

H3omepus, romonorus,
QITIOTPOTIHSL.

3ajaun: BIYUCIICHUE
MAaccChI MPOYKTa
peakuu (KoJIM4ecTBa
BelecTBa, 00beMa)
€CIIU JJIS €r0
MOJIy4eHUs JaH
pacTBop C
ONPENCIICHHON

Kpurepun ouenkun
TEOPETUUECKUX
3HaHUH.,yMEHHUN peniaTh
pacyeTHbIE 3a/1a4u.

811,c.51
Ne4-5
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MacCOBOH JOJICH.

15. | KonTpoabHasi padora Ne2 | Baxkueiimue Kpurepuu onenku
1o remaM «BakHeimue XUMHUYECKUE 3aKOHBI, MMACbMEHHBIX
XUMHUYecKHre MOHATHA U [13 u IICX3 Ha ocHOBE KOHTPOJIBHBIX padoT.
3aKOHbD», «CTpoeHne YUYCHHS O CTPOCHUHU
BelecTBa» atromoB. CtpoeHue
BEIIECTBA.
Tema 3. Xumndeckue peakunu (7 4acoB)
16. | Knaccudukanus OBP. O6parumsie u Wwmets npeacTaBieHue o Kputepun ouenku 812,c 58
XUMHUYECKHUX PeaKIuil HeoOpaTUMble XUM-0# (hopMe IBUKEHUS TEOPETUYECKUX 3HAHUH. Ne 1-3,
peakuuu. JK30- U MaTepuu. o5-7
SH/I0TEPMHUYECKHE 3HaTh CYIHOCTh XUM-H
peaxmun. [IpaBuino peaKIyu, 3aKOH COXPaHEHHS
IIPOTEKaHMs PEaKUUi B | Macchl U SHEPIUH, €To
pacTBopax 3HaYCHUE.
17. | Knaccudukanus 3HATh IPU3HAKU Kpurepun ouenku §12,c 58
XUMUYECKHUX PEaKLUn KJIaCCU(UKALUU XUM-X TEOPETUYECKUX 3HAHUM. Ne 4,
peaKIui. 8-10
Ymets knaccuduuupoBarthb
MIPEUIOKEHHBIE XUM-€
PeaKIfy WIA CAaMUM
MIPUBOANTH IPUMEPHI HA
pa3HbIE TUIIBI PEAKINT
18. | CkopoCTh XUMHUYECKHX CKOpOCTh XMMUYECKUX | YMETh O0BACHSITH MEXaHH3MBI Kpurepun oueHku 813,rect
peakuit peaxIui. Peaxuuii Ha IPHMEPE OPT-X | TEOPETUICCKUX 3HAHUU. BI
AXTUBUPOBaHHBIH ;eOpraH'X Betects.
METb pCuIaTh 3aJa41 Ha
KOMILTEKC. 3aKkoH TEruIoBOt HddbeKT.
ACUCTBYHOIIINUX MaACC. 3HaTh ITOHATHE CKOPOCTH I
19. | CxopocTh XUMHUECKUX XuMuueckas TOMOIeHHOH H FeTepOreHHON Kpurepun oueHku 813,k0H
peaxrmuii. Knaetnaeckoe KuHeTHKa. ['omMorennas | PEAKIHH: TEOPETUYECKUX 3HAHUM. CTIEKT

YPaBHEHHE PEAKIUH.

U TeTepOreHHas cpeja.
DHeprusi akTUBAIIH.
Kunetnueckoe

3HaTh (aKTOpHI, BIMUSIOMINE HA
CKOPOCTB peakuuy (Ipupoja
pearupyromux BemecTs,
KOHIIEHTPALHS, IUIOIMAh
COIIPHKOCHOBEHMSI, TEMIIEPATypa)
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YpaBHCHHEC PCAKIINU

YMeTh 00BSACHATH JEHCTBUE
KaX10r0 (pakTopa, BIHUSIOIIETO Ha
CKOpOCTb pPEaKLMU Ha NMpUMepax.

20.

Karanus

Karanus, karanusarop,
WHTUOUTOP

21.

XHWMHYECKOE PAaBHOBECHE U
CIIOCOOBI €r0 CMELICHUSA

XUMHYECKOE
paBHOBecue. [IpuHIMn
Jle IIlatenbe

3HATh NOHITHE CKOPOCTH JUIS
TOMOT'€HHOH U F€TEPOTreHHOMN
peakuui.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

814,c.70
Ne 4
TECThI

3HaTh (aKTOPEI, BIUAIONINE Ha
CKOPOCTB peakuuy (Ipupoja
pearupyroux BemecTs,
KOHLICHTPALHSL, TUIOIIA b
CONPUKOCHOBEHUS, TEMIIEpaTypa)
YMeThb 00BACHITH ACHCTBHUE
KaxJ0ro (akropa, BIUSIOLIET0 Ha
CKOPOCTB PEaKIny Ha IpUMepax.
3HaTh (aKTOpHI, BIUAIOMINE HA
CKOPOCTB peaknuy (KaTaau3aTop)
3HaTh CYIIHOCTDh U MEXaHU3M
KaTaJusa, IpIMeHEHUE
KaTali3aTopa U HHruonTopa Ha
MIPaKTHKE.

Kputepun onenku
TEOPETUYECKUX 3HAHUU.

815,c.73
,Ne3,3an
ayu

22,

Ypoxk-0000611eHE IO TEME
«XUMHYECKUE PEAKITHID)

Kpurepun ouenkun
TEOPETUYECKUX 3HAHUM.

. Pabora B
napax.

Tema

4. PacTtBopsbI (7 4acoB)

23.

JucniepcHble CHCTEMBI

JucnepcHsie
cucTeMbl.PacTBOpHI.
I'pybonucnepcHbie
cucremsbl. Komutonnneie
pacTBOPHL. AIPO30JIH.

3HaTh MOHATHE «AUCTIEPCHAs
CUCTEMA»

YMeTh XxapakTepu30BaTh
CBOMCTBA pa3IMYHbIX BUJOB
JUCTIEPCHBIX CUCTEM,
YKa3bIBaTh IPUYUHY
KOaryJsiiiuy KOJUIOUIO0B U
3HAUEHUE 3TOTO SIBJICHMUSL.

Kpurepun ouenkun
TEOPETUYECKUX 3HAHUM.

816,c.78
Nel-3

24,

CrniocoObI BeIpasKeHUs
KOHIIEHTPALlMH pacTBOPOB

MousipHas
KOHLIEHTpalLus

25.

Penrenue 3amad Ha

YMeTh pemaTh 3a1a4u Ha
MIPUTOTOBJIEHUE PACTBOpA
ONPEACICHHON MOJISIPHOM

Kpurepun ouenkn
TEOPETUYECKUX
3HaHWU.,yMEHHUI peniaTh

817
,c. 81
3am.1,2
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IIPUTOTOBJICHUE PAacTBOpa KOHIICHTPALIUH pacyeTHbIE 3a/1a4u. 817
OnpeAeICHHON MOJISIPHOM ,c. 81
KOHIICHTpALUU 3a1.3,4.

26. | IlpakTHyeckas padora Nel YMeTb rOTOBUTH PacTBOP Kpurepuu onenku [IpakTnueckas [Toaroro
IIpuroroBjieHue pacTreopa OIIPEIIETICHHON MOJIIPHOMU IIPAKTUYECKUX YMEHUM. pabora. PaGora | BUTH
¢ 32/IaHHOM MOJISIPHOM KOHLIEHTPaLUU. Y METh B Iapax OTYeT
KOHIeHTpanuen I10JIb30BaThCs

J1a00paTOPHBIM
000pyIOBaHUEM.

27. | DnexTponuTudecKas DNeKTpoNIUTHYECKas YMeTh 00BICHATH,10YEMY Kpurepuun ouenku 819¢
auccounanvs. Bonopoanelii | auccouuanus. pacTBOPHI BEIIECTB C MOHHOW | TEOPETUYECKUX 3HAHUIA. 88,Ne 2-
MOKa3aTelb. CunbHble U crabbie Y KOBAJIEHTHOM MOJISIPHOM 7

AJEKTPOJIUTHI. CBSI3bs IPOBOJAT
Bonopoansrit SJIEKTPUYECKUM TOK.
nokazarenb (pH). Ymets onpenensath Ph cpezp
C TIOMOIIIBIO BOJJOPOJIHOTO
MI0Ka3aTess
28. | Peakuuu MOHHOTO OOMEHa Peakuun monHoro YMeTh 00BACHATH ¢ o3uiuil | Kputepuu oueHku 820,c.
oOMeHa T3/l cymHOCTh XUMUYECKUX | TEOPETHUECKUX 3HAHUM. 92 Ne2-5
peaxkuuii, NpoTeKarIIyX B
BOJIHOW CpeJie.

29. | I'mpponus opraHMYEeCcKUX U I'mpponus 3HaTh CyIIHOCTh ruaponu3a. | Kpurepun oueHku 821,c.97
HEOPTaHUYECKUX HEOPTaHUYIECKHX YMeTh COCTaBIIATh TEOPETUYECKUX 3HAHUU. No6-7
COEIMHEHUN (couneit) u YPaBHEHUS PEAKIUM

OpPraHUYECKUX TUIPOJIU3a.
(coxHBIX 3(UPOB,
YTJIEBOJIOB, OEITKOB)
Tema «JiekTpoxummn4yeckue peakuum» (S 4acoB)

30. | XuMu4eckrue UICTOUHUKU I'anpBannueckuit Ymerb 00bsicHuTh puHIMn | Kputepun oreHku 822,¢c

TOKa 3JIEMEHT. DJEKTPOIbI. paboTHI TATLBAHUYECKOTO TEOPETUYECKUX 3HAHUU. 102.No5-
Anoxn.Karon.Akkymyn | ajeMeHTa. 6

SITOP.TOTIJTUBHBIN
JIEMEHT. DJIEKTPOXUMHU
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31. | Psag cranmapTHBIX Psn ctanpapTHbIX 3HaTh, KaK YCTPOCH Kputepuun onenku 823,c.10
JIEKTPOJIHBIX TOTEHLUAIOB | JIEKTPOJHBIX CTaHJIapTHBIN BOJOPOAHBII TEOPETUUECKUX 3HAHUU. 7.Ne8-9
MTOTEHIMAJIOB. 3IEKTPOI. YMETh
CrangapTHbIE YCIOBUS. | IOJB30BATHCS PSIIOM
CrannapTHbIil CTaHJApTHBIX BOJOPOJIHBIX
BOJOPOJHBIN IEKTPOJ. | IOTEHIIUAJIOB.
32. | Koppo3us MeTajioB u ee Koppo3usi. 3HaTh OTIIMYMS XuMHUY4Yeckoil | Kputepun oueHku 824,
IIPEAYIPEKICHUE Xumunueckas KOpPpPO3HUH OT TEOPETUYECKUX 3HAHUM. c.112,Ne
KOppo3us, 3JEKTPOXUMUUYECKON.3HATh 4-5
ANEKTPOXUMUYECKAS CIOCOOBI 3aIIUTHI
koppo3us. CriocoObl MET.U3/1eJIUi OT KOPPO3HUHU.
3aIUTHI.
33. | DaekTponu3 DnekTponus 3HaTh, KaKHe MPOLECCHI Kpurepun ouenku 825, c.
IIPOUCXOIAT Ha KaTOAE U TEOPETUYECKUX 3HAHUM. 118
AHOJE IIPU DJIEKTPOIIU3E Ne4 6.
pacmiaBoB U pacTBOPOB IToxaroro
CoJIEH. BUTBCA K
YMeTh COCTaBIIATh KOHTD.P
CyMMapHbI€ YpaBHEHUS abote
peaKInii SJIEKTPOJIN3A.
34. | UToroBasi KOHTPOJIbHAs Kpurepuu onenku Hrorossiii
padora Ne3 3a | moryroaue MMACbMEHHBIX KOHTPOJIb
10 pasjeny KOHTPOJIBHBIX paboT. 3HaHUH 1O TEME,
«Teoperuyeckue 0CHOBBI WHIUBUTyaJIbHA
XUMHW» st paboTa
Tema 6. MetaJsubl. (12 yacoB)
35. | O0Omas xapakTepucTUKa Metamnel. Ilonoxxenue | YMeThL naBaTh Kputepun onenku WNunuBuayanbHa | §26,c.
METaJUIOB MeTaios B [IC XapaKTEPUCTUKY TEOPETUYECKUX 3HAHUN. a1, GppoHTanmbHast, | 123 Ne
DNEKTPOXUMHUECKUH | XUMHUYECKUX DJIEMEHTOB — pabora, padota | 6-
pAI HAapsHDKEHU MeTaJuioB (s-, p-,d- C Y4eOHHMKOM, 7,TecTBl
METaJIJIOB. AJIEMEHTORB) IO TTOJIOKEHHUTO CloBeCHBIH,
B MIEPUOJIU-YECKON CUCTEME U HarJIsJHbIM,
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CTPOCHUIO aTOMOB.
3HaTh CTPOEHUE, CBOMCTBA,
CIOCOOBI OTYYCHUS U
MIPUMEHEHHE MPOCTHIX
BEIIIECTB METAJLJIOB.

YMeTh J0Ka3bIBaATh
XHUMHYECKHUE CBONCTBA
METAaJLJIOB, 3aIIUCHIBATh
YpaBHEHUS PEaKLUi B
MOJIEKYJISIPHOM H
OKHCIIMTEIIBHO-
BOCCTaHOBUTEIIBHOM BHJIC.

4aCTUYHO-
IIOUCKOBEIN.

[TepBuuHBII
KOHTPOJIb
3HAHUU

36. | O0630p METATUIECKUX Mertamisl A-Tpynn YMeTb XapakTepu3oBaTh Kpurepuu oueHku 827,c.
3JIEMEHTOB A-Tpymnn XUMHYECKHUE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ne4-
metauioB |A-1IA rpynm u 5,9
QJIFOMUHUS, COCTABIIATh
COOTBETCTBYIOLIME
ypaBHEHHUs peakLuit
37. | O6mwuii 0630p YMeTh XapaKkTepu30BaTh Kputepun oneHku 828,c.13
METAJTIMYECKHUX DJIEMEHTOB XUMHYECKHE CBOMCTBA TEOPETUYECKUX 3HAHUN. 4
b-rpynn MetaioB b- rpynm Ne3-
COCTaBIIATh 4,TecTbl
COOTBETCTBYIOIIME
ypaBHEHHUs peakuuit
38. | Menp YMeTh COCTaBIATh Kpurepun ouenku 829.c.
YpaBHEHUS PEaKLIHUM, TEOPETUYECKUX 3HAHUM. 137Ne4
XapaKTEPU3YIOIINX CBONCTBA
MeIu
39. | [unk YMeTh COCTaBIATh Kpurepun onenku 830, c.
YpaBHEHUS PEaKLIMid, TEOPETUYECKUX 3HAHUM. 140,Ne4
XapaKTEPU3YIOIINX CBOMCTBA
LIUHKA
40. | Turan u Xpom YMeTh COCTaBIIATh Kputepuu onenku 831.,c
YpaBHEHUs PEaKLIMid, TEOPETUYECKUX 3HAHUM. 145,Ne2,
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XapaKTEPU3YIOLINX CBOMCTBA
TUTaHa U XpoMa

3

41. | Kene3o, HUKENb, MJIATUHA YMeETh COCTaBIIATh Kpurepun onenku 832,c.14
YpaBHEHUS pEaKIui, TEOPETUYECKUX 3HAHUM. 9Ne3-
XapaKTEePU3YIOLIUX CBOMCTBA 4,TecTbl
xKenesa
42. | CruiaBbl METaJIOB Cnnasel.Jlerupyromue | YmeTs npeackasarb Kpurepun ouenku 833,c.15
nob6asku. YepHbie CBOICTBA CIlJIaBa, 3HAasl €r0 TEOPETUYECKUX 3HAHUU. 4Ne5-6
MeTasibl.. I [BeTHBIC COCTaB
METaJlIblL.
Uyryn.Cranb.
43. | OxcHbl ¥ THIPOKCHUIBI Oxcunpl.I'napokcuapl. | 3HaTh BaKHEUIIME CTEIICHU Kputepun onenku 834,c.16
METAJIOB OKHCJIEHHS MEIH, JKele3a, TEOPETUICCKIX 3HAHUU. ONe5,83
XpOMa B UX COEIMHEHMSIX 5
(oxcuaax, THAPOKCHUIAX, poYnTa
KHCJIOTaX Th
44. | IlpakTuyeckas padora Ne2 YMeTh pacrio3HaBaTh Kpurepun onenku [IpakTnueckas
Pemenue KaTUOHBI COJIEH C TOMOILBIO | IPAKTUYECKUX YMEHUI. pabora. PaGota
IKcnepUMeHTATbHBIX Ka4ueCTBEHHBIX PEAKIIUM. B Mapax
3aga4 no reme «Meraab»
45. | Pemenue 3ama4 YMeTh pemaTe 3a1a4M Ha Kputepun onenku IToaroro
pacyeTsl 0 XUMHUYECKUM TEOPETUYECKUX 3HAHUM. BUTHCS K
YpaBHEHUSM, CBSI3aHHBIE C KOHTD.
MAacCOBOM J0JIEH BBIXOJa pabote
MPOJIYKTa PEaKIUH OT
TEOPETUUECKH BO3MOKHOTO
[oBTOPHUTH, YTIYOHUTE M 0600UIHTE
Marepual 1o TeMam «MeTaiby
IoAroToBUTHECA K KOHTPOJILHOU
pabore
46. | KourpoJabHasi padora Ned BhIBUT YPOBEHD OTYYCHHBIX Kpurepuu onenku Wroroseiii

mo temMe «MeTaaabn

3HAHUH ydaluxcs 1o NpoUJeHHON
TEME

MUCHMEHHBIX
KOHTPOJIbHBIX PaboT.

KOHTPOJIb 3HAaHUH
10 TEME,
WHIVBHUIyaIbHAS
pabota
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Tema 7. «Hemerasuisp (10 yacoB)

47. | O630p HEMETaIOB Hewmeramisl n ux YMeTh 1aBath XapaKTePUCTHKY Kpurepun ouenku HHHHBHHYaHBHaHé 836,c.16
o o OHTaJIbHAs, paboTa,
¢dusnueckue cpoiicrpa. | XMM- JICMCHTOB HCMCTAIIIOB 110 TEOPETUYECKUX 3HAHUM. (pr g S5Ne2
CTDOCHIIE ATOMOB MOJIOKEHHIO B TIEPUOIHUECKOH paboTa ¢ yuCOHHKOM,
p CHCTEMe M CTPOSHHMIO aTOMOB Crosechbii,
HCMCTAJIJIOB. HarBiAHbIH,
YaCTUYHO-TIOMCKOBBIMH.
IIepBuunbLi
KOHTPOJIb 3HAHUN
48. | CBoiicTBa U IpUMEHEHHUE 3HaTh CBOMCTBA U Kpurepun ouenku Unpusunyanshas, 837,c.17
BOKHENIIMX HEMETAJLJIOB MPUMEHEHUE BaXKHEUIIINX TEOPETUYECKUX 3HAHUUI (pOHTATBHas, PACOTA, | 5Ny g pc
T p p : pabota c ydeOHUKOM, -0
HEMETALIIOB CIIOBECHBIH, ThI
HarJISTHBIH,
YaCTUYHO-TIOMCKOBEIM.
IlepBuunbIi
KOHTPOJIb 3HAHUH
49. | CpoiicTBa M MPUMEHEHHE 3HaTh CBOMCTBA U Kputepun ouenku Vunusunyanshas, 837,c.17
o o o (poHTanpHAas, paboTa, 2Neb
BOKHEHIIIUX HEMETAJIJIOB MPUMEHEHUE BaKHEUIIINX TEOPETUYECKUX 3HAHUM. paboTa G yHebHMKOM, 0
HEMETAJIJIOB CII0BeCHBIH,
HaTJISITHBIH,
YaCTHYHO-TIOMCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHWUH
50. | Obmas xapakTepucTuKa 3HaTh KJIACCU(DUKAIIHAIO Kputepun omneHku Wunusuyansuas, 838.,c.17
. (poHTanpHasd, paboTa,
OKCHJIOB HEMETAJIOB U OKCHJIOB, X COCTaB, TEOPETHYECKUX 3HAHUM. 9ONo6

KHCJIIOPOAOCOACPKAIINX
KHUCJIOT

CTPOEHUE, CBOWCTBA,
IIPUMEHEHHE.

YMeTh cocTaBasTh POPMYJIBI
OKCHJIOB XMM. 2JIEMEHTOB —
HemetauioB [—IV nepruonos
MEPUOJNYECKON CUCTEMBI,
OTIpEeEIATh B HUX TUII CBSI3HU,
TUI KPUCTAJUIMUECKOMN
pELIETKY, IPEACKA3ATh

pabora c y4eOHHKOM,
CJI0BECHBIH,
HaTJISTHBIH,
YaCTUYHO-TIOUCKOBBIH.

IlepBuunbIit
KOHTPOJIb 3HaHUHI
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HCXOJS M3 ATOTO (PU3HUECKUE
Y XMMHYECKHE CBOICTBA
OKCH/IOB.

YMeTh 3anuckIBaTh
YpaBHEHUS PEaKLIMi,
JTOKa3bIBAIOIINE XUM.
CBOWCTBA OKCHJIOB
HEMETAJIJIOB B
MOJICKYJIIPHOM, HOHHOM U
OKHUCJIUTEIBHO-
BOCCTAHOBUTEILHOM BUJIE.
3HaTh 00 U3MEHEHUU
CBOICTB OKCHJIOB
HEMETAJIJIOB 110 MepuoiaM U
rpyIIaM, yMeTb OOBSCHATD
MIPUYMHBI STUX U3MEHEHUN

51. | OkucauTenbHble CBOMCTBA Knaccndmkaumn YMeTb COCTaBIATh Kpurepuu ouenku gHﬂHBﬂﬂyaﬂbHaﬂé 839,c.18
" o . o pOHTaNbHas, paboTa,
a30THOM 1 CEPHOM KMCNOT HeopraHU4YecKnx yYpaBHEHUs PEaKLUH, TEOPETUYECKUX 3HAHUH. paGoTa ¢ y4CGHHKOM, 3Ned
coegnHEeHUNN. XapaKTCPU3YIOINX CJIOBECHBIH,
XUMUYECKMe CBOMcTBa | OKHCIUTEILHBIE CBOMCTBA HATANEEIH,
o o YaCTHYHO-TIOMCKOBBIM.
OCHOBHBIX K/1aCCOB a30THOW M CEpHOM KHUCIIOT
XUMUYECKUX IlepBuunbIi
coeam HeHVll\/‘l. KOHTPOJIb 3HAHUUI
52. | CepHast KHCTIOTa B a30THAS 3Hatb 0bsacTh npuMeHeHust | Kpurtepun oueHku gHHHBHHyaﬂbHaﬂé Jomnonx
o pOHTaNbHas1, padoTa,
KHCIOTHI. VX mpuMeHeHue. KHCJIOT TEOPETUYECKUX 3HAHUN. padota ¢ yaeGmuxon, | ATCTPHA
CIoBECHBIH, a
HaTJISTHBIH, JUTEpAT
YaCTHIHO-TIOMCKOBEIH.
ypa
IlepBuunbIi
KOHTPOJIb 3HAHUUI
53. | Bogopoanble coeMHEeHUs OKHCIUTENBHO — VYmets coctaBnath popmynsl | Kpurepun oreHku gHﬂ“B”ﬂyaﬂbHaﬂé 840,c.18
o pOHTaNbHasi, padboTa,
HEMETAJIJIOB BOCCTAHOBHTE/IbHEIE JIETY4HX BOLOPOAHBIX TEOPETUUYECKUX 3HAHUH. paboTa © yHEGHHKOM, 6Ne3,3an
CBOWCTBA HEMETAJLIOB ( | COeAMHEHUI HEMETAJIOB Ha CioBecHbli, auu
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Ha MpUMepe BOAOPOAa,
KHCIIOPO/Ia, CephI)

OCHOBE CTPOCHHUS UX aTOMOB
U 3JIEKTPOOTPULIATEIBHOCTH,
OTIPEIeNIATh THII CBSI3U, BT
KPHCTAJUIMYECKOH PEHIETKHY,
OIMCHIBATh (PU3UYECKUE U
XMMHYECKHE CBONCTBA,
3aMMCBIBATh YPABHEHUS XUM.

HarJIs THBIH,
YaCTHYHO-TIOMCKOBBIM.

IIepBuunbLi
KOHTPOJIb 3HAHUH

peaKuid.
54. | I'enernueckas CBSI3b YMeTb 10Ka3bIBaTh Kpurepuun ouenku IgHﬂHBHHyaHBHaﬂé 841,c.18
. pOHTaNbHas, paboTa, _
HEOPraHUYECKUX U B3alMOCBS3b TEOPETUUYECKUX 3HAHUU. paGoTa ¢ yHCGHHKOM, 9-B,
OpPraHUYECKUX BEIIECTB HEOPTaHUYECKUX U CoBecHbi, TECTHI,
OPraHUYEeCKUX COCTUHECHUH, HarJBHBIH, naparpa
YaCTUYHO-TIOMCKOBEIM.
COCTaBJISITh YpaBHEHUS ¢ 42
XUMHYECKHUX PEaKIIHii Tlepsirassii
KOHTPOJIb 3HAHUH
55. | IlpakTuyeckas padora Ne3. YMeThb pacno3HaBath Kpurepuu onenku [IpakTuueckas oT4er
Pemenne BEIIECTBA C TOMOILBIO MPAKTUYECKUX YMEHUH. pabota. PaGora
IKCMEPUMEHTATbHBIX KayeCTBEHHBIX PEaKINii Ha B TIapax
3a/1a4 Mo TemMe aQHHOHBI
«HemeTaJL1bI»
56. | KonrpoabHas padora Ne 5 Kpurepun oneHkun Hrorosbrit
no teme «HemerayiibI» MTUCHEMEHHBIX KOHTPOIIb SHAHIH
0 TEME,
KOHTPOJIbHBIX PaboT
HHAWBUAYyaJibHas
pabota
Tema 8 Xummus u xu3ub (S 4acoB)
57. | XuMmus B IPOMBILIUIEHHOCTH. | XUMHUYeCKas YMmeTh 00bsicCHUTH HayuHble | KpuTepun oueHku EHHHBHHyaﬂbHaﬂé §43,c.19
o pOHTaJbHAA, paboTa,
[TpUHIUIBI TPOMBIIUIEHHOTO | MPOMBIIUIEHHOCTh. XH | IPUHLIMIIBI IPOM3BOJICTBA HA | TEOPETUUYECKUX 3HAHUH. paboTa ¢ yHCOHHKOM, 8Ne6,7
TIPOM3BOJICTBA MHUYECKasi TEXHOJIOTHS. | IpUMeEpe TPOU3BOJICTBA CrioBecHi1,
CEpPHOIl KHCIIOTHI. HArIA/HbIH,
YaCTUYHO-TIOUCKOBBIN.
IlepBuuHbIi
KOHTPOJIb 3HAHUH
58. | XUMHUKO-TEXHOJIOTHIECKHE UYepHas 3HaTh, KAKUE MPUHIUIIBI Kputepun oleHku Vnnusunyansras, 844,c.20
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IIPUHIUIIBI [IPOMBIIIEHHOTO | METaJUIyprus./JJoMeHHa | XUMHUYECKOIO ITPOU3BOJACTBA | TEOPETUYECKUX 3HAHUM. ¢’p6(’HTaﬂbHaﬂ,é’a60Ta’ 3Ne8
pabora c yuyeOHHKOM,
MOJIyYEHUS s 1e4yb. ArjaoMepanus HCIOJIB3YIOTCS IIPH CroBecHELi,
MetaioB. [ Ipous3BoacTBO MOJy4YEHUU YyTyHa. HATJISTHBIH,
YyTyHA. Ywmets coctaBisats Y XP, HaCTHHO-TIOHCKOBBIH.
IIPOTEKAIOIUX MTPU
IlepBuuHbIi
IIOJIyYE€HUU YyT'yHa. y
yq yry KOHTPOJIb 3BHAHUU
59. | [IpousBoacTBO cTanu Kucnoponnsiit Ymerts coctaBiath Y XP, Kputepun oueHku Wunusunyanshas, §45,¢.20
o ¢dponTanbHas, paboTa, S Nod
KOHBEpPTEDP. IIPOTEKAIOIIUX ITPU TEOPETUYECKUX 3HAHUU. paboTa C yHEOHMKOM, °
be3zorxoanoe MOJy4YECHUU CTaJIu. CroBeCHBIif,
IIPOU3BOJICTBO. HATJIA/HBIH,
YaCTHYHO-TIOMCKOBEIM.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
60. | Xumus B ObITY 3uath npaBuita 6e3onacHoii | Kpurepun onenku Unpusunyanshas, 846,c.21
6 o (poHTanbHAs, paboTa, 3
paboTbl CO CpelCTBAMH TEOPETUYECKUX 3HAHUU. pabota ¢ yueommcon, | S TECTPI
OBITOBON XMMHUH CroBecHBlit,
HAaTJISTHBIN,
YaCTUYHO-TIOMCKOBEIM.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
61. | Xumuueckas DKOJOTrM4ECKHUM YMmeTh 00bsICHATH puunHbl | Kputepun oueHku gHHHBHHyaﬂbHaﬂé 847,c.21
o pOHTaJbHALA, paboTa,
IIPOMBIIIJIEHHOCTD U MOHUTOPHHT.IIpenenbH | XUMUYECKOro 3arpsa3HeHMs TEOPETUYECKUX 3HAHUN. paGoTa © yHeGHIKOM, TNe4
OKpYyXarolas cpesa 0 JIOTTYCTHMBbIE BO3/lyXa, BOJJOEMOB U IIOYB CioBecHbI,
KOHIECHTpauu HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIM.
IlepBuunbIi
KOHTPOJIb 3HAHUI
Tema 9 «lIpakTukym. Q0001IEHHE»
62. Henouku YmMmeTs pemathb Kputepuu onenku [IpakTuueckas
ITP/P Ne4 Pemienne IIPEBPALLICHUH. 9KCIIEPUMEHTAJIbHBIE 3aJaUl: | SKCIIEPUMEHTAIbHBIX pabota. Pabota
IKCIEPUMEHTAIBHBIX I'enernyeckas cBs3b a) Ha oIpeieNieHue C YMEHHM, KpUTEPUHU OLIEHKH | B Mapax

3a1a4 10 HEOPraHMYEeCKOH

MCKAY KJIacCaMMn

TIOMOIIIBIO XaPAKTCPHBIX

YMEHUU pelaTh
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XUMHH

COEIUHEHUN.

63.

ITP/P Ne 5 Pemenmne
IKCIEPUMEHTAIbHBIX
3a/1a4 10 OPraHUuYecKOu
XHMHH

64.

IIP/P Ne6 Pemienue
NMPAKTHYECKHX PACYETHBIX
3agaq

65.

ITIP/P Ne7 Tlosryuenme
codupanue u
pacno3HaBaHue Ta30B

peakuuii 2-3 npeayioKeHHbIX
HEOPraHUYECKUX WU
OpPraHUYECKUX BEIIECTB;

0) MPOBECTHU PEAKIUH, TIO]I-
TBEPKIAIOIITHE
KaueCTBEHHBIN COCTaB
HEOPTaHWYECKUX HITU
OpPraHUYECKUX BEILIECTB;

B) UCHBITAaTh PACTBOPHI 3X
coJieil HHIUKATOPOM U
00BACHUTH HAOJI01aeMbIe
SIBJICHUS;

T') HOJIYYHUTh aM(pOTEPHBIHA
TUAPOKCHUJ U TPOBECTU
peaKuu, MOATBEPIKIAFOIIHIE
€ro XMMHUYECKHE CBOMCTBA;
1) IOJYYUTh 3aJaHHOE
OpPraHHYECKOE BEIECTBO;
€) OCYIIIECTBUTh
MIPAKTUIECKHE MTPEBPALCHUS
HEOPTaHUYECKUX WU
OpPTaHHYECKUX BEIICCTB T10
cxemMe, mpojenaTh
COOTBETCTBYIOIIUE XH-
MUYECKHE PeaKInu.

VYMeTh Jienath BEIBOJIBI,
MoAOUPaTh PEAKTUBBI U
obopynoBaHue, TPaBUIHLHO
MIPOBOJUTH OMBITHI,
coOro1as mpaBuiia Mo
TEeXHHUKE 0€30MacHOCTH

AKCIIEPUMEHTAIbHbIE
3a1a4u

66.

IToaroroBka K KOHTPOJIBHOM
pabore

67.

HTorosas KOHTPOJIbHAsA

KpI/ITepI/II/I OIICHKH

HroroBbiit

35




padora Ne6 IIACbMEHHBIX KOHTpPOJIb
KOHTPOJIbHBIX PaboT 3HaHUi 110 Teme,
WH/IMBUyaJIbHA
s paboTa

68.

AHaIu3 KOHTPOJIbHOM
pabotel. O0600IIeHHE
IIPOMJICHHOI'0 MaTepuaia

Hroro: 68 yacoB, KOHTPOJBHBIX PabOT-6, MPAKTHIECKUX padOT-7.

36




