[HosicHuTebHAA 3aNHCKA

Hacrosimass mporpamma paspaboTaHa Ha ocHoOBe lIpuMepHBIX HporpaMM OCHOBHOTO
obmiero oOpa3oBaHMsi TO XUMHUHU (0a30BbI ypOBEHB), COOTBETCTBYIOUIMX (enepalbHOMY
KOMIIOHEHTY roCy/1apCTBEHHOI'O CTaHJapTa o0riero o0pa3oBaHUs (6azoBbIi
ypoBeHb).Mcnonp30BaHa aBTOpCKas mporpamma CpeIHero oOIIero 00pa3oBaHUs MO XUMHH IS
6a3oBoro nzyuenust xumuu B XI knacce no yuebnuky I'.E. Pynsutuca, @.I'. ®enpamana.

[Iporpamma paccuntana Ha 68 4acos .

W3ydenne xuMuu B CTapIuei 1IKojie Ha 0a30BOM YPOBHE HANpABJICHO Ha JIOCTH)KEHHE
CHEAYIOUIUX LeJeH:

® (OCBOCHME 3HAHHI O XMMUYECKOW COCTABIISAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MUpa,
BAKHEHMIINX XUMUYECKUX MOHITHH, 3aKOHAX U TEOPUSIX;

* oOBJaJeHHEe YMEHMSIMH T[IPUMEHATh TOJYYECHHBIE 3HAaHUS AN OOBICHEHUS
pa3HOOOpa3HBIX XMMHMUYECKUX SIBIIEHUH W CBOMCTB BEIIECTB, OLICHKH POJIM XUMHUU B
Pa3BUTHUN COBPEMEHHBIX TEXHOJIOTUI U MOJIYYEHUH HOBBIX MaTEpUAJIOB;

® pa3BHTHe I03HABATEIbHBIX UHTEPECOB U MHTEJUIEKTYalIbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOSITETILHOTO NMPHOOPETEHUSI XMMUYECKHX 3HAHUHM C HCHOJIb30BAHUEM DPA3TUYHBIX
MCTOYHUKOB MH(POPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

* BOCHUTaHMe YOSXICHHOCTH B MO3UTUBHOW pOJM XMMHUU B JKU3HU COBPEMEHHOIO
o01miecTBa, HEOOXOUMOCTH XUMHUYECKH IPaMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBbIO U K
OKpY>Karolleu cpere;

®* [pUMeHeHHE TNOJYYeHHBIX 3HAHMNH W yYMeHMil Ui O€30MacHOrO HCIOJIb30BAHUS
BEIIECTB U MAaTepUaloB B OBITY, CEIIbCKOM XO3SHCTBE M Ha IMPOU3BOJCTBE, PEIICHUS
MPAKTHUUECKUX 33/a4 B MOBCEAHEBHOW >KM3HH, MPEIyNpPEeXKIACHUS SBICHUM, HAHOCSAIINX
BpEJ1 310pPOBBIO YEJIOBEKA U OKPY KAIOIIEH CpeJIe.

Jlannasi mporpamma mnpeaycMaTpuBaeT (OpPMHUPOBaHHME Yy Yydalluxcs oO0miey4eOHBIX
YMEHUI U HaBBIKOB, YHHBEPCAJIbHBIX CHOCOOOB JIEATEIBHOCTH U KIIOUEBBIX KOMIETeHIui. B
STOM HaIIpaBJICHUU 3aJa4aMHU JJisl y4eOHOro MpeaMeTa «XUMHUsD B CTaplIel 1IKose Ha 6a30BOM
YPOBHE SBISIOTCA: YMEHUE CaMOCTOSTENIbBHO W MOTHMBHUPOBAHHO OPraHM30BBIBATH CBOIO
MO3HABATENIbHYIO JESTENbHOCTh (OT MOCTAHOBKH IIENU J0 IOJY4YEHHUS U OLIEHKHU pe3yJibTaTa);
OIpeJIe/IeHNe CYITHOCTHBIX XapaKTePUCTUK M3y4aeMoro oOBEeKTa; YMEHHE pPa3BepHYTO
00OCHOBBIBaTh CYXKJIEHUS, /1aBaTh OIpPEAETCHUs, MPUBOJIUThH JI0Ka3aTeIbCTBA; OLEHUBAHUE U
KOPPEKTHPOBKA CBOETr0 IOBEACHHUA B OKPYJKAIOLIEH Cpele; BBIIIOJHEHUE B IMPAKTUYECKOU
NESTeIbHOCTY M B TOBCEJHEBHOW JKU3HM JKOJIOTUYECKUX TpeOOBaHMIA; MCMOIb30BaHHUE
MYJbTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUH JUIst 00paboTKH,

nepeaay, CUCTeMaTU3alui MH(POpPMaLuK, co3JaHue 0a3 JaHHBIX, NPE3EHTAllUU Pe3yJIbTaToB
ITO3HABATEJILHON U IPAKTUYECKOMN AECSATEIBHOCTH.

B ocHOBYy mnporpamMmbl TIOJIOKEH NPHUHIMIT pa3BHBamoLIEro ooOydenus. I[Iporpamma
OonMpaeTcs Ha MaTepuall, U3y4eHHbIM B 8-9 Kjaccax, MO3TOMY HEKOTOpbIE TEMBI Kypca
paccMaTpUBAIOTCS TOBTOPHO, HO YK€ Ha 0Oojiee BBICOKOM TEOpETHUECKOM ypoBHeE. Takoit
MOJIXOJ TMO3BOJSET YIayOlsTh W pa3BUBaTh MOHSATHE O BEIIECTBE U XMMHMYECKOM IIpoliecce,
3aKpEeIUIATh MPOWJEHHBIM MaTepual B AKTUBHOM IaMATH Y4YallMXCs, a TaKXe COXPaHSITh
IIPEEeMCTBEHHOCTb B Ipoliecce 00ydeHusl.

Benymass ponp B packpbITMM coAepXkaHMs Kypca XMUMHM 11 Kilacca NpHHAIUIEKUT
AIIEKTPOHHON TEOPHH, MEPUOAMUYECKOMY 3aKOHY U CHCTEME XHMMHYECKHX D3JEMEHTOB Kak
HaunboJsiee 0OIMM HayYHBIM OCHOBAM XMMUH.

B nanHOM Kypce cUCTeMaTHU3HpYyrOTCs, 000OIIAOTCS M YIIIyOJNsIOTCS 3HaHHSI O paHee
M3YYEHHBIX TEOPUAX U 3aKOHAX XMMUYECKOW HAyKH, XUMUYECKUX ITPOLEccax U MIPOU3BOJICTBAX.

[Iporpamma oOecrieunBaeT CO3HATEIBHOE YCBOEHHE  YYAIIMMHUCA  Ba)KHEHIIHNX
XMMHUYECKUX 3aKOHOB, TEOpUH M TOHATUH; (OPMHUPYET NPEACTaBICHUE O POJIM XHMHUU B
pa3BUTUHU Pa3HOOOPA3HBIX OTpacieil MPOM3BOJCTBA; 3HAKOMUT C BELIECTBAMM, OKPY KAIOIIUMU



yenoBeka. IIpu 3TOM OCHOBHOE BHHMMAaHUE YJIENSIETCA CYIIHOCTHM XHMUYECKHX pEakUuid u
METO/AM UX OCYILECTBIICHHS], & TAKIKE CIIOCOO0AM 3alUThI OKPYXKAIOLIECH CpeIbl.

[Iporpamma cocTaBieHa € YYETOM BeAyIIEH pOJM XUMHYECKOIO SKCIIEPUMEHTA.
[IpenycmarpuBaroTcs Bce BHIBI HIKOJIBHOTO XHMHYECKOIO 3KCHEPUMEHTa — JAEMOHCTpALUH,
na0opaTOpHbIE OMBITHI U MpaKTHYeckue paboThl. Pabovas mporpaMma 1o XMMHUHU peau3yercs
yepe3 (QOpMHUpOBaHUE Yy Yydalluxcs OOIIey4eOHBIX YMEHMM M HAaBBIKOB, YHHBEPCAIbHBIX
CIOCOOOB JIESATEIBHOCTH W KIIIOUEBBIX KOMIIETEHLMH 3a CUYET MCIOJIb30BAHUS TEXHOJOTHH
KOJJIEKTUBHOTO OOyUY€HUSsI, ONOPHBIX KOHCIEKTOB, TUAAKTHUECKUX MaTepUalOB, U MPUMEHEHUS
TEXHOJIOTUH Irpa)uuecKoro npeacTaBieHuss HHGOpMaMu NpU CTPYKTYPUPOBAHUH 3HAHUI.

B nenom kypc mo3BojisieT pa3BUTh MPEJCTABICHUS YYalllUXCS O MO3HABAEMOCTH MHpA,
€IMHCTBE >KMBOM M HEXHUBOM NpUPOABI, CPOPMHUPOBATH 3HAHUS O BAKHEHIIMX aCHEKTax
COBPEMEHHON €CTeCTBEHHOHAYYHON KapTHHBI MUpPA, YMEHUS, BOCTPEOOBaHHbBIE B TIOBCETHEBHOM
KU3HU W IMO3BOJIAIOIINE OPHUEHTUPOBATHCA B OKPYXKAIOIIEM MHpPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOIIET0 ce0s YacThiO MPUPO/IBI.

Peanuzanust naHHON mporpaMMbl B Ipolecce OOy4YEeHHs MO3BOJIUT YYallUMCS YCBOUTD
KIIFOYEBbIE XUMHUYECKHE KOMIIETEHIIUH M MOHATH POJb XUMHUHU CPEIU APYTUX HAyK O IMPUPOJIE,
3HAYCHHE €€ I YEJIOBEUECTBA.

[Iporpamma mpennaraercss uis pabOThl MO HOBBIM y4yeOHuMKaM Xumuu aBTopoB [.E.
Pymsutnca u @.I'. ®denpamana, npowenmum skcrneptusy PAH m PAO u Boweamum B
@enepalibHbI MepeueHb YUYEeOHHKOB, PEKOMEHIOBAaHHBIX MMHHUCTEPCTBOM 0Opa3oBaHUs H
Hayku P® k wucnonb3oBaHMIO B 00pa3oBaTeNbHOM mpolecce B 00IIe00pa3oBaTEbHBIX
yupexaenusx Ha 2016 — 2017 y4yeOHslii ro.



OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJJMETA
1. OOmasi XxapaKkTepUCTHKA Y4eOHOI0 MpeMeTa, ero MecTo B CCTeMe HayK.
[Ipenmer «Xumus» BXOIUT B 00pa3oBaTelbHy0 001acTh «EcTecTBO3HAHKE.
[IkonbHBIA KypC XMMHHU - OJMH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4YHOTO
obpa3zoBanus. OH BHOCHUT CYIIECTBEHHBIM BKJIaJ B pELICHHE 3ajad oOuiero oOpa3oBaHUS,
oOecnieurBast (GOPMHUPOBAHUE Y YHAIIUXCS €CTECTBEHHO - HAyYHOM KapTHHBI MHpa, Pa3BUTHE UX
MHTEJUICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEW, NPHUBUTHE IIEHHOCTHBIX OpHEHTAlMH,
MOJIFOTOBKY K KM3HH B YCJIOBUSX COBpEMEHHOI0 0011ecTBa. PykoBoACTBYsICH OOLIMMU LIETSAMU U
3aJjauaMHM IIKOJIbI, H3yYeHHEe XMMHUU BHOCHUT CBOH BKJIaJl B 0OOraiieHyue 3HaHu# yJyamuxcs, B UX
YMCTBEHHOE pa3BHUTHE, B TOJUTEXHHUYECKYIO IOJTOTOBKY K TPYIy, BBIPAOOTKY MKU3HEHHBIX
No3uIMi. XUMHUS HE TOJIBKO IMO3HAET 3aKOHBI NPUPOJBI U TEM CaMbIM, Hapsay C IPYTMMH
HayKamH, oObsicHseT Mup. OHa BOOpY’)KaeT YelloBEeKa 3HAHWSIMH JJIsi €ro MPOU3BOJICTBEHHOM
TSI TeIbHOCTH, TIO3BOJISIET B MIPOMBIIIICHHBIX MacIiTabax OCYIIECTBIATh XUMHUYECKHE TPOLIECCH
B IENAX IIOJIy4eHUs HYKHBIX BEIIECTB M MarepuanoB. be3 pacKkpblTus 3TOH BTOPOH,
JeCTBEHHON CTOPOHBI XMMHUH, HE MOTYT OBITh MPABMUIIBHO BOCIIPHHATHI OCHOBBI COBPEMEHHOM
HayKH. YSCHEHUE pOJIM XMMUU KaK OJAHON M3 MPOM3BOAMTEIBHBIX CHUJI O0IIECTBA, KaK BaKHOTO
(akTOpa HaAy4HO — TEXHUYECKOTO MPOrpecca BHOCUT 3HAUUTENbHBIN BKJIJ B YKOHOMHUYECKYIO U
MTOJINTEXHUYECKYIO IMMOATOTOBKY yYAIIUXCS.

2. OcHoOBHBIE 0CO0CHHOCTH padoyel MPOrpaMmbl.

Pabouast mporpamma paccuntana Ha 68 y4eOHBIX 4acOB B COOTBETCTBHH C KaJICHIAPHBIM
0a3MCHBIM y4EOHBIM IJIaHOM, MpeaycMaTpuBaomuM 34 yueOubix Heaenu B 2016/2017 yuebnom
roay st 11 knacca:

% Jlns WTOrOBOTO IOBTOPEHUS W YCICIIHOW TIOATOTOBKM K DJK3aMEHY 10 XHMHH,

OpraHU3yeTcs IOBTOPEHNE BCEX TEM, M3yUCHHBIX Ha CTapIIel CTYICHH.

% [lpumeHeHHE JEKIMOHHO-CEMHUHAPCKOTO METOJa M MOJYJIBHOTO OOYYEHUS TO3BOJISIOT
YUUTEITI0 M3JI0KUTh Y4eOHBI MaTepuall U BHICBOOOIUTH TEM CaMbIM BpeMs IJisi Oojee
3QPEKTUBHOTO TMOBTOPEHUS BOMPOCOB TEOPHUM M PEIICHUS 3a]ady Ha IOCIEAYIOIINX
ypoKax B Tpelenax OTBEACHHOro ydeOHoro BpemeHH. Takas Qopma opraHuzamuu
3aHATHA TO3BOJSIET YCWINTh MPAKTUYECKYI0 M TPUKIAJHYIO HalpaBIEHHOCTh
MperolaBaHus, aKTHBHEE MPUOOIIATh yJalmuxcs K pabore ¢ yu4eOHWKOM W JPYTHMH
yueOHBIMU 1TOCOOMAMH, OOECIIeYrB B pe3ysbTaTe 0ojiee BBICOKHI YpOBEHb MOJATOTOBKU
MIKOJHHUKOB TI0 XUMHUHU

*

3. Ieau u 3apaum yueOHOro Kypca.
W3ydeHne XuMuH B cTapiiel MIKojie Ha 6a30BOM ypOBHE HAMPABJICHO Ha JIOCTIKEHUE
CHEAYIOIUX LETICH:
OCBO€HHE 3HAHWMH O XUMHUYECKOW COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHPA,
BaXKHEUIIINX XUMHUUECKUX IMOHATHAX, 3aKOHaX U TCOPUAX;
OBJIa/leHHEe YMEHHSIMH TPHUMCHATH MOJNyYEeHHBIC 3HAHUSA JUISI OOBSICHEHHUS Pa3HOOOpA3HBIX
XUMHAYECKHUX SIBJICHUA U CBOMCTB BCIICCTB, OLUCHKH POJMU XHUMHU B Pa3BUTHU COBPEMCHHBIX
TEXHOJIOTMH U MOJYyYE€HUN HOBBIX MATEpPUAJIOB;
pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB M WHTEIUICKTYaJIbHBIX CIOCOOHOCTEW B mpoIecce
CaMOCTOSITETFHOTO TMPUOOPETEHHUST XUMHUYECKHX 3HAHUW C WCHOJIb30BAHUEM Pa3IUYHBIX
NCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;
BOCIUTAHHe YOEXKICHHOCTH B TO3UTUBHOW POJM XUMHUHU B KU3HHU COBPEMEHHOTO OOIIECTBA,
HEOOXOJUMOCTH XUMHYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBbIO U OKpYXKarouieu
cpene;
NPUMEHECHUE IMOJTYYECHHBIX 3HAHUH U yMe}mﬁ JJIsA 0€30I1aCHOr0 HCIIOJIL30BAHUS BEUIECTB U
MaTepuajoB B OBITY, CETHCKOM XO31CTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 33/1a4 B
HOBCeﬂHeBHOﬁ KNU3HU, TPCAYNPEKICHUA HBHGHI/Iﬁ, HAaHOCAIIMUX BPEA 3J0POBHIO YCIIOBCKA H



OKpY>Karollen cpene.

4. ba3zoBble TPeOOBAHUSA K MPENOJIABAHUIO Y4EOHOI0 Kypca, K (JOPMUPOBAHUIO
OYYH.

PabGouas mporpamMma mnpeaycmaTpuBaeT (GOPMHUPOBAHUE Y YyUalIMXCsA OO0IIey4eOHBIX
YMEHUH M HABBIKOB, YHUBEPCAIBHBIX CIOCOOOB ACSITETRHOCTH W KIFOYEBBIX KOMITETEHIWH. B
STOM HamMpaBJICHUH npuopumemamu Ui y4eOHOTO mpeameTa «XUMHs» B cTapiiei MIKojie Ha
0a30BOM ypOBHE SIBJISIFOTCS:

-YMEHHE CaMOCTOSITEIbHO M MOTHBUPOBAHHO OPraHU30BBIBaTh CBOIO I103HABATEIIBHYIO
NEeSTETHLHOCTD (OT OCTAHOBKU IIEJIH JIO TIOMYYEHUSI M OLIEHKH Pe3yJIbTaTa);

-HCTIOJIb30BAHUE D3JIEMEHTOB MPUYMHHO-CIEICTBEHHOTO M  CTPYKTYPHO-(QYHKIHMOHAIBLHOTO
aHaIN3a;

-OIpeieJIeHHEe CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00beKTa;

-YyMEHHE pPa3BepHYTO OOOCHOBBIBATH  CYXICHHUS, JaBaTh ONpEIEICHUS, MPUBOIUTH
JI0KAa3aTeNbCTBA;

-OLICHMBaHUE M KOPPEKTUPOBKA CBOETO TMOBEJCHUS B OKPY’KAIOIIEH Cpe/ie, BHIMIOJIHEHHUE B
MIPAKTHUECKOH JESITeTbHOCTH U B TIOBCETHEBHOM KU3HU IKOJIIOTHUYECKUX TpeOOBaHU;
-HCTIOJIb30BAHUE MYJIBTUMEIUHHBIX PECYpCOB M KOMITBIOTEPHBIX TEXHOJIOTHH TSI 00paOOTKH,
nepenavyy, cucreMaTu3anuu uHpopManuu, co3maHus 0a3 JaHHBIX, MPE3CHTAllMU Pe3yJIbTaTOB
MO3HABATEJIbHOM U MPAKTUYECKON AEATEIbHOCTH.

5. MeTtoanuyeckne peKOMEHIAUMH U TEXHOJOTHYEeCKHe NMOAXO0AbI:

B xonme mpenopaBaHMs XMMUM B CTaplU€d IIKOJE B LEJAX PEATU3aLUU JTHUYHOCTHO-
OPUEHTHPOBAHHOIO I0/AX0Ja B OOYYEHMM Yy4YalUXCA IIKOJIBI-MHTEPHATa HCIIOJIb3YIOTCA
cleAyrone o0pa3oBaTesbHbIE TEXHOJIOTHMH: 3710pOoBbecOeperaromue, MOIYIbHO-0l0YHBIE,
MH(POPMALMOHHO-KOMMYHHUKAIIHOHHBIE, TECTOBBIC, YPOBHEBOW IuddepeHanum, rpynmnoBoi
NesITebHOCTH, OPraHU3alluy CaMOCTOSTENIbHONW PaboThI, HCCIIe10BaTENbCKHE.

Jlnsg  nocTukKeHMs MOCTaBJIEHHBIX 00pa30BaTENIbHBIX, BOCIIMTATEIbHBIX M Pa3BUBAIOIINX
1eJIel NCIOJIb3YIOTCS MeTOAbl 00Y4eHHs: Clo8ecHble; HANAOHbIe, NPAKMUYECKUe, NOUCKOBble,
uccnedosamenvckue; penpooyKmusHble.

A Taxke MCIONb3YITCS pa3iuyHble (POPMBI 00y4eHHUsI: JIEKIUs, CEMUHAP-TIPAKTUKYM,
WNKT-npe3eHranys, XUMUYECKUN AMKTAHT, Pa3M4HbIE BUJABI CAMOCTOATENbHBIX pabOT, TECT,
3a4er.

B 6:104HO-MO1yJIbHOM TEXHOJIOTUU NPUOPUTETHBIMU SBISIOTCS (POPMBI:

Ypok — nexkyus. B TedeHne NByX 4acoB M3JIaraeTcs BEChb TEOPETUUYECKUI MaTepual
TeMbl. Ha ocHOBe (ppoHTaNIbHOIN Oeceqpl ¢ KJIaccoM, MPUBJICYCHUE y4aluXcs K OOBSICHEHUIO
YUUTENb BBIICHAET, KaK yCBaMBAaIOTCA BOIPOCHl Teopuu. JlocTmkeHHuto Oosee 3¢ GEeKTHBHOIO
KOHEYHOT'0 pe3yJibTaTa ClIOCOOCTBYIOT, JIEMEHTHI IEPBUYHOIO KOHTPOJIS (HaIpUMep, OTBETHI Ha
BOIPOCHI, TUKTAHTHI, TECTHI U T.1.) Ha 3TUX *e ypokax paccMaTpUBAIOTCs CIy4au NPUMEHEHHs
BOTIPOCOB TEOPHM K BBHINMOJHEHHIO HECIOXHBIX 3ahaHuil. OOpas3mbl pemieHuid IMOKa3bIBaeT
yuuTelb WIM HaubOosiee MOJrOTOBICHHBIM Yy4MTENleM Yyualluics. Yyamuecs Npud 3TOM
KOHCHEKTUPYIOT JIEKIHIO.

Ypox - npaxmuxym. OcHOBHas 3ajada ypOKOB IIPAKTMYECKHMX 3aHATUHI 3aKIH0YaeTCi B
3aKpEIUICHUH U yIIyOJEeHUM TEOPETUYECKOro MaTepHalla M3JI0KEHHOro Ha Jiekuuu. Ha ocHoBe
OIpOca YYalIuXcsl ¥ MOBTOPEHUS BOIIPOCOB TEOPUH HAa HECKOJBKUX ypOKaX yuuTesb J00MBaeTcs
TOT0, 4TOOBI BCE YyYallMecs YCBOWJIM OCHOBHBIE BONPOCHI TEOPHUH HA YPOBHE IPOrPAaMMHBIX
TpeboBaHui. 31ech ke ocyluecTBiseTcs IuddepeHpoBaHHas padoTa ¢ y4eToM HHTepeca
KaX/IOTO YYEeHHKa, BbIpAa0ATHIBAIOTCS YMEHHS W HaBBIKM COCTaBJICHHS OCHOBHBIX THIIOB
XMMUYECKUX YPABHEHUI M pelleHHs] TUMOBBIX XMMHUYECKHUX 3ahad. OOCYXIAITCs HECKOJIBKO
MaTeMaTHYECKHUX BapUaHTOB PELICHHs ONOPHBIX (KJIIOUEBBIX) 3aa4, UX 0(OpMIICHHUE.




Hcnonp3ys  AMJaKTHYECKUM  MaTepuaq M JApyrde  1ocoOusi,  MPOBOIUTCS
camocmosmenvhas paboma obyyaioujeo xapakmepa € TOCIEIYIOIUM 00CYXICHUEM
Pe3yJIbTaTOB HA ATOM K€ YPOKE, BeJIeTCS UCIPABICHUE OIIMOOK.

Ypok — 3auem. Ilpu npoBeleHUN 3a4eTa, BOMPOCHl TEOPHHM K 3a4€Ty M NMPaKTUUYECKHE
3aJ]laHUsl M3BECTHBI y4YalllEMyCs 3apaHee HE MEHee, YeM 3a TPHM HEAEIH 10 HEro. Yuammecs
MOJTy4aroT WHAUBUAyalbHbIE 3afaHusl 1O Teme. JlJig MoJlydeHus MOJIOKUTEIbHON OIIEHKH,
yuaiieMmycs Hajlo 3HaTh BONPOCHI TEOpUH (3amucaTh HY>KHBbIE (OPMYJIbl, HOHUMATh MX CMBICI,
pacckasatb 0 COJIEpKaHUU BOIIPOCA).

OCoOeHHOCTH OPTONEANYECKOTO PEXUMA LIKOJBbI-MHTEPHATa JJs1 OOJNIBHBIX CKOJIMO30M
yYaluXxcs YYUTHIBAIOTCS B BhIOOpEe MpHeMOB O0y4YeHHsl Ha ypoKax: MpPOBEJICHHE B TEUEHHUE
ypoka 2-3 (U3KYJIBTMHUHYTOK, COOJIIOJICHHE peKuMa KOHTPOJS HaJl OCAaHKOH Yy4YeHHMKa NpHU
paboTe 3a y4eOHBIM CTOJIOM.

B kauectBe MeroaMueckod W HMH(OPMAIIMOHHONW TOJIJNEPKKH  HUCIOJb3YIOTCS
MHTEpaKTUBHbBIE HaIJIAIHBIE TTocoOus, pecypcsl MHTepHeTa, hoHa nMPPOBEIX 00pa30BaTEIbHbBIX
pecypcoB (LIOP) Ilentpa mnoBblIeHUs KBaJUUKAMU M HHPOPMALUOHHO-METOAMYECKON
paboTsl . MarHuToropcka v UIKOJIbHON MeInaTeKu.

Cdopmuposannbie y yuammxcs 3YH u OYYH B pesynbrare oOydenus xumuu B 10-11
KJIaCcCax TECHO CBSI3aHbI CO CIEAYIOLIUMU IIPEIMETAMM:

MaTeMATHKAa: CBA3b MEXJIy BEIMYMHAMH MAacChl M YHCIOM MOJEH BEIIECTBA, MEXIY
KOJIMYECTBOM BEIIECTBA M TEIUIOBOM DJHEPrUEH, BBIACIUBIICHCA WU IOITIOTHUBILEHCS B
pe3yiabTaTeé XMMHYECKOIO B3aUMOJEWCTBUS, BBIPAXKACTCS MPSIMOA  IPOMNOPLUOHAIBHON
3aBUCUMOCTBIO y = k*x. OOparHas HpONOPLUUMOHATBHOCTh Y=K/X BBIpaXKaeT CBS3b MEXIY
Maccol pacTBOpa M €ro KOHIEHTpalued Tpu pa30aBICHUM WIM YIApUBAHWH PacTBOpA.
Haubonee uyacTo Ha YpOKax XUMHH TPOU3BOAATCA pPAacyYEThl C MCIOJIb30BAaHUEM MOHSATHIH
TPOLEHT, KIPOIOPIUL», «yPABHEHUE.

unpopmaruka u UKT: naBeiku ucnons3oBanus L{OPoB (BUpTyanbHbIe 1abopaTopu,
AIIEKTPOHHBIE YYEOHUKH, SHIMKIIONEANH, CIPAaBOYHUKH), paboThl B MHTEepHETE mpu cO3TaHUU
Npe3eHTalMi U HalucaHus pedepaToB U HAyYHO-HCCIEI0BATEIBCKUX paboT.

OuoJsiorMsi: 3HaHHE OWOJIOTMYECKOM pOJIM XUMHUYECKHUX DJIEMEHTOB (MHUKpO- U
MaKpOdJIEMEHTOB) U WX COCIMHEHMH B Pa3lIMYHbIX OHOJOrMYECKHX Mpoleccax (reHeTHKa,
MeTaboJIU3M | T.11.).

¢pu3uka: 3HaHME OOLIMX OOBEKTOB M3YUEHMs, TAKMX KaK BEIIECTBO, €r0 CTPOCHHE M
CBOMCTBAa HA MUKPO- ¥ MAaKpOYPOBHSIX OpraHM3alUU. 3HAHUS (PU3UUYECKHX 3aKOHOB COXPaHEHUS
(Maccbl, 3apsiia, SHEPIruM) U IPUHLKIIA MUHUMYyMa NOTEHIUAIBHON SHEPTUU UCIIOIB3YIOTCS IS
COCTABJICHMS MOJIEKYJISIPHBIX M HOHHBIX YPABHEHHUN PEaKINil, TEPMOXUMHUYECKUX YPABHEHHM.



MECTO KYPCA XUMHUHU B YYHEBHOM IIVTAHE

B yue6HOM mutaHe Ha u3yueHue xumMuu B 11 kiacce oTBoauTcs 2 y4eOHBIX 4daca B
HEJIENI0); BCero 68 yueOHbIX 3aHATHA.

Pacnipenenenue BpeMeHu 10 TeMaM MPOrpaMMBbI IaHO OPUEHTUPOBOYHO. Y UYUTENIb MOXKET
U3MEHATh €r0 B Mpejienax rofoBoil CyMMBbI yacoB. Pacmpenenenue 4acoB mo temaM Oaszupyercs
Ha ocHoBe aBTopckoi mporpammbel H.H. Tapei(ABTOpckas mporpamma: Xumusa. Pabouwne
nporpamMmebl. [Ipenvernas nuxusi yueObnuko I'. E. Pymutunca, @. I'. ®enpamana. 10 — 11
knaccel / H. H. T'apa. — 2-e u3n., non. — M. : I[IpocBemenue, 2016.).

Takum obpasom, B 11 kiacce mporpamma paccuuTaHa Ha 68 yacoB, M3 pacuera - 2
y4eOHBIX Yaca B HENENI0, U3 HUX: JJS MPOBENCHHS KOHTPOJBHBIX - 5 4acoB, MPAKTUYECKUX
pabort - 10 yacoB, 1a00paTOPHBIX OIBITOB — 6.

PaGouas mporpamMmma opueHTHpPOBaHA HA YUCOHHK:
Pyosumuc I'.E., @envoman dD.I'. Xumun. Ocnoevl oowenr xumuu. 11 knacc. Mockea,
Ilpoceeuienue, 2016 o.

TPEBOBAHMS K YPOBHIO ITOAI'OTOBKH OBYYAIOIIINXCSA HA
CTYIIEHU CPEJHEI'O (ITOJIHOT'O) OBPA3OBAHMUA

B pesynbrate n3ydeHuss XuMuH Ha 6a30BOM YPOBHE YUECHHUK JTOJKEH

3Hamv/nOHUMAMb:

- BaJCHellmue Xumuueckue HNOHAMUA. BEIICCTBO, XHMUYCCKHM DIEMEHT, aTOM,
MOJICKYJIa, OTHOCHUTEIBHBIE aTOMHAash M MOJEKYJSIpHAs MacChl, MOH, QJJIOTPONHS, H30TOIIHI,
XUMUYECKasi CBSA3b, 3JEKTPOOTPULATEIBHOCTb, BaJ€HTHOCTb, CTENEHb OKHUCJIEHHUS, MOJb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BbeM, BEIIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS,
pacTBOPBI, AJEKTPOIUT U HEIICKTPOIUT, SJIEKTPOJIUTUYECKAs] AMCCOLMALIMS, OKHUCIUTENb U
BOCCTAHOBUTEJIb, OKHCICHHWE W BOCCTAHOBJICHHE, TEIUIOBOM A(P(EKT peaknuu, CKOPOCTh
XUMUYECKOM  peakluu, KaTajlu3, XHUMHUYECKOE€ paBHOBECHE,  YIVIEPOJHBIA  CKEJIEeT,
(hyHKIIMOHATBHAS TPYIITNA, H30MEPHS, TOMOJIOTHS;

- OCHOGHblE 3AKOHbl XUMUU: COXPAHEHUS MAaCChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
MEPUOJUYECKUI 3aKOH;

- OCHOGHble Meopuu XUMuu: XUMUYECKON CBSI3U, DJIEKTPOIUTHUECKOM TUCCOIMAIINH,
CTPOCHUS OPTaHUYECKUX COSTMHEHUI;

- eadxicHellwiue eeulecmea U Mamepuanvl. OCHOBHBIE METAJIbl M CIUIABbI; CEpHasd,
COJISTHAsI, a30THAsi M YKCYCHasi KHCJIOTHI; IIEJIIOYH, aMMHAaK, MUHEpaIbHBIC YAO0OpEHUs, METaH,
ATHUIICH, alleTWJIeH, OCH30J, ATaHON, KMPBI, MbLJIa, TIIOKO3a, caxapo3a, Kpaxmal, KJeTdarka,
O€JIKHM, ICKyCCTBEHHBIC M CHHTETHUECKHE BOJIOKHA, KayUyKH, TJIACTMACCHI,

ymembw:

- Ha3blgamb W3YYCHHBIE BENIECTBA II0 «TPUBHAIBHOW» WU MEXKIyHApOIHOM
HOMEHKJIATYyPE;

- onpedensamp. BAICHTHOCTh W CTETNCHb OKHUCJICHHS XHMHUYECKHX JJIEMEHTOB, THII
XUMUYECKON CBSI3M B COEIMHEHHUSIX, 3apsj HOHA, XapakTep cpeAbl B BOJHBIX PacTBOpPax
HEOPTaHWYECKUX COCAMHECHHM, OKHCIUTEIh W BOCCTAHOBUTENb, MPUHAJIC)KHOCTh BEIIECTB K
Pa3IMYHBIM KJlaccaM OPraHUYE€CKUX COCTUHEHUN;

- Xapakmepu3o6ams: IEMEHTHI MaJIbIX TIEPHOJIOB 110 UX TMOJOKEHHUIO B TIEPUOIUYECKON
cucteme /.M. MenaeneeBa; oOlne XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX M OPTaHMYECKUX COCAMHEHHUH; CTPOEHHWE W XHMHUYECKHE CBOWMCTBA
M3YUYEHHBIX OPraHUYECKUX COCTMHECHMUIA;

- 00bACHAMb. 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPHUPOTY
XUMHYECKON CBS3M (MOHHOM, KOBAJ€HTHOW, METAJNTMYECKON), 3aBUCUMOCTh CKOpPOCTH
XUMHUYECKON PEAKIINU U TIOJIOKEHHUSI XUMUIECKOTO PABHOBECHS OT Pa3IMUHBIX (PAaKTOPOB:



- 6blNONHAMbL  XUMUYECKMM  OKCIIEPUMEHT [0  pAaClO3HABAHUIO  BaXXHEHIINX
HEOPraHWYECKUX U OPTaHUYECKUX BEUIECTB;

- nP0BOOUmMb CAMOCTOSITETILHBIN MOMCK XUMHUYECKOW MH(POPMALUU C HUCHOIH30BAHUEM
pa3IMYHBIX MCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX W3JaHUM, KOMIBIOTEPHbIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); UCTIONB30BaTh KOMITBIOTEPHBIE TEXHOJOTHHM Ui 00pabOTKU U Mepeaadn
XUMHUYECKON MHPOPMAIMK U €€ TPECTABJICHUS B Pa3IMYHBIX popMax;

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0eamelbHoCmu U
NOBCEOHEBHOIL HCUSHU OJ1A:

- OOBSICHEHUS XUMHUYCCKUX SBICHUH, TPOUCXOIANIMX B TMpUpoae, OBITYy W Ha
MIPOU3BO/ICTBE;

- OmpeNeseHUs] BO3MOXXHOCTH TPOTEKAHHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX U OIIEHKU UX TOCIEICTBUM;

- DKOJIOTHYECKH TPAaMOTHOTO TIOBEICHHSI B OKPY KAIOIIEH CpeJie;

- OLEHKHM BIMSHHUS XMMHUYECKOTO 3arpsA3HEHUs OKPY’KAIOIIeW cpeipl Ha OpraHu3M
YEJIOBEKA U IPYTHE KUBBIE OPTaHU3MBI;

- Oe3omacHOro OOpaleHus] C TOPIYUMU U TOKCUYHBIMHU BEIIeCTBaMH, J1aOOPATOPHBIM
o0opyI0BaHUEM;

- PUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAILIMU B OBITY U Ha MPOU3BOJICTBE;

- KpUTHYECKOW OIICHKH JOCTOBEPHOCTH XMMHYECKOW HMH(OpMAIU, MOCTyHaromen 3
Pa3HBIX UICTOYHUKOB.



COAEP)XAHUE TEM YYUEBHOI'O KYPCA

Tema 1. Baxkneiimue XuMu4ecKue NOHATHS U 3aKOHBI (8 4acoB)

AtoM. Xumunueckuit aneMeHT. M3otonsl. [IpocThie U ClOXHBIE BEIIECTBA.

3aKOH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTUU IMPHU
XUMHUYECKUX PpEaKUMsIX, 3aKOH TIOCTOSIHCTBA COCTaBa. BemecrBa MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.

ATomHBIE OopOuTaNy, s-, p-, d-, f-amekrponsl. OCOOEHHOCTH pa3MEIIeHHsI HIEKTPOHOB TI0
opOuTAIsIM B aroMax MaJbIX M OOJBIINX IMEPUOAOB. DHEPreTUYECKHE YPOBHH, IOYPOBHH.
CBs13b MEPUOIUYECKOr0 3aKOHA M MEPUOJAMYECKON CUCTEMbl XMMHUYECKUX 3JIEMEHTOB C TEOpUEH
cTpoeHuss aTtoMoB. KOpOTKMI W JJIMHHBIA BapWaHTHl TAOMUIBI XHUMHYECKHUX DJIEMEHTOB.
[Tonoxxenue B NEPUOIUYECKON CHCTEME XHMHYECKHX 3JJIEMEHTOB BOAOPOJA, JAHTAHOUJIOB,
AKTUHOMJIOB ¥ MCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCT M BaJEHTHBIE BO3MOXHOCTHM aTOMOB. llepuoanueckoe U3MEHEHHE
BJICHTHOCTH U Pa3MEPOB aTOMOB.

PacyerHble 3amaum. BeiumcieHue macchl, 00beMa WM KOJMYECTBA BEIIECTBA II0
M3BECTHOW Macce, 00beMy WM KOJUYECTBY BEIIECTBA OJHOTO M3 BCTYMHBIIHMX B PEAKIIHIO WITH
MOJYYHUBUINXCS B pE3YyJIbTATE PEAKLIMH BELLIECTB.

Tema 2. Ctpoenue BemecTsa (7 yacos)

XuMudeckasi CBs3b. BUIbl M MeXaHU3MbI 00pa3oBaHUS XUMHUYECKOH cBs3u. MoHHas
cBs3b. Katnonsl u anmoHbl. KoBanieHTHas HemosisipHasi cBsA3b. KoBajeHTHasi mosisipHast CBS3b.
DnekTpooTpunaTenbHoCcTh. CTENeHb OKHUCIEeHHs. MeTainuyeckas cBsi3b. BogopoaHasi CBs3b.
[IpocTpaHcTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

Tumel KPUCTAJUIMYECKUX PEIIETOK W CBOIMCTBa BemiecTB. [IpuumHBI MHOTOOOpa3us
BEIIECTB: U30MEPHSL, TOMOJIOTHS, AJTIOTPOIHS, U30TOHS.

JdemoncTpauuu. Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJSIPHBIX M METATMYECKUX
KpUCTAJUTMUECKUX pemeTok. Dpdext Tunnans. Moaenan MOIeKys H30MEPOB, TOMOJIOTOB.

Pacuernble 3agaun. Boruncienue macchl (KoJM4ecTBa BeEIECTBAa, 00beMa) MPOAYKTa
peakuyu, €CIIM Ul €ro MOJY4YeHUs JaH PacTBOP C ONPEACIICHHON MacCOBOM JOJIEH HCXOIHOIO
BEILIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanus XuMU4ecKux peakiuii B HEOPraHW4eCKOM U OpraHMYecKoil XUMUHU.

CKOpOCTh peaklluy, €€ 3aBUCUMOCTh OT PA3MUYHBIX (PaKTOpOB. 3aKOH JEHCTBYIOIUX
Macc. DHeprusa aktuBauuu. Kartamus m karammzaTopsl. OOpaTUMOCTh peakuuid. XUMHYECKOe
paBHOBecue. CMellleHHE paBHOBECHS TOJ JACWCTBHEM pasziauuHbIX (akTopoB. [IpuHImn
Jlelllarenwe. [Tpon3BOACTBO CEpHOI KUCTOTHI KOHTAKTHBIM CITIOCOOOM.

JdemoHcTpanuu. 3aBUCHMOCTb CKOPOCTH PEAKLUMH OT KOHIIEHTpAlMU M TEMIIEpPaTypBhl.
Pa3noxeHne nepokcuaa BoJopoia B IPUCYTCTBUM KaTanu3aropa. Onpeaenenue cpeipl pacTBopa
C MIOMOIIBI0 YHUBEPCATIHLHOTO UHINKATOPA.

JlaGopaTopHble onbIThl. [IpoBenenne peakiyii HOHHOro oOMeHa JUIsl XapaKTePUCTHKU
CBOMCTB AJIEKTPOJIUTOB.

IIpakTyeckass padora. BrusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh XHMHYECKOM
peaxuuu.

PacueTHble 3a1aun. Brruncienune Macchl (KOJMYeCTBa BEIIECTBA, 00beMa) MPOAYKTa
peakiuu, ecid HM3BEeCTHa Macca HCXOAHOTO BEIEeCTBA, COJEPXKAILIEro OMPEENIEHHYIO OJII0
IIpUMeECEH.

Tema 4.PacTtBopsbl (7 4acoB)

Hucnepcusle cucteMbl. VctunHble pacTBOphl. CrocoObl BBIPaXKEHHS KOHIIEHTPALUU
pPacTBOPOB: MaccoBasl JI0JIsl paCTBOPEHHOTO BELIeCTBa, MOJIspHas KoHLeHTpauusd. Komnouansie
pacTBOpBI. 30111, TEIN.



Onexrponutuyeckas auccoruanus. CuibHble W ciadble 3JEKTPOIUTHL. Kucirommo-
OcHo8Hble @3aumooleticmeus 6 pacmeopax. Cpela BOAHBIX PAaCTBOPOB: KHCIas, HEUTpajbHaf,
menounas. Mounoe npoussedenue 600vl. Bomopoansiii mokaszarens (pH) pactBopa.

T'uoponusz opeanuueckux u HeOP2AHUUECKUX COEOUHEHUI.

IIpakTuyeckasn pabora. IlpuroroBneHue pacTBopa ¢ 3aJaHHOM  MOJIIPHOM
KOHIIEHTpaluen

Tema 5.9sexkTpoxumMuyeckue peakuuu (5 4acoB)

XUMUYEeCKHE MCTOYHMKH TOKa. Psi  cTaHAapTHBIX 3JIEKTPOJHBIX MOTEHIMANIOB.
DJEeKTpoNINU3 pacTBOPOB U paciiaBoB. [lowsamue o koppozuu memannos. Cnocodul 3auumvl om
KOppO3Uu.

Tema 6. MeTasuibl (12 yacos)

[TonoxeHne MeTauIoB B MEPUOJMYECKOM CHUCTEME XUMHYECKHUX 3JeMeHTOB. Ooiiue
CBOWCTBA METAJUIOB. DJIEKTPOXUMHUYECKUUA DA HampsokeHW MeTauioB. OOmme crnocoObl
MTOJIyYEHUSI METAJIOB.

O0630p MeTaJJIOB INIaBHBIX MOArpyNI (A-rpymi) NepuOIUUECKON CUCTEMbl XUMHUECKUX
3JIEMEHTOB.

O0630p MetamioB riaaBHbIX nmoiarpymnm (b-rpymnm) neproanyeckoil CUCTEMBI XUMHUECKUX
AJIEMEHTOB (M€[b, LIUHK, MUMAH, XpoM, JHcele30, HUKelb, NIAmuHa).

CrnnaBbl METaJIIOB.

Oxkcuapl ¥ TUIPOKCH Bl METAIIIOB.

JemoncTpanuu. O3HakomiIeHHE ¢ oOpa3laMM METaIOB M HUX COEAMHEHHH.
B3auMoeiicTBHEe MIENOYHEBIX U IIETOYHO3EMENILHBIX METAJIOB ¢ BOJOi. B3anMoaelictBue Mean
C KHCIIOpOJIOM U cepoll. DiuekTponu3 pactBopa xjopuaa menu (II). OneiTel mo koppo3uu
METAaJUIOB U 3aIlUTE OT HEe.

JlaGopaTopHble ombIThbl.B3anMonelicTBue IIMHKA M JKEJIE€3a C PacTBOpPAMU KUCIOT U
nienoueil. 3HaKOMCTBO ¢ 00pa3liaMy METAJUIOB U UX pyJamu (paboTa ¢ KOJUIEKIHSIMH).

Pacuernble 3agaum.PacueTsl 10 XMMHWYECKHMM YPAaBHEHMSM, CBSI3aHHBIE C MacCOBOM
J0JIeH BBIXOJIa MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO

IIpakTH4eckas padora. Pemenne JkcnnepuMeHTAJIBHBIX 32124 N0 TeMe «MeTa/un).

Tema 7. Hemeransi (10 yacoB)

O0630p cBoiicTB HeMeTauIoB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC CBONCTBA THUITHYHBIX
HemeTayuioB. OKCuABl HEMETAIOB U KHCIOPOAOCOJEpIKalle KUCIOThl.. Bonmopoansie
COETMHEHHSI HEMETaJIJIOB.

JdemoncTpanuu.O6pasipsl  HemetayioB.  OOpa3lbl  OKCHJIOB ~ HEMETaNIOB U
KHCIIOpOJIco/iepKalux KucnoT. ['openue cepsl, pocdopa, xeneza, MarHus B KUCIOPO/IE.

JlaGopaTopHble ONBITHI. 3HAKOMCTBO C OOpa3llaMd HEMETAJUIOB M WX IMPHPOTHBIMHU
coequHeHUsIMH (paboTa ¢ KouleKuusaMu). Pacio3sHaBaHue xJ10puI0B, cyib(aToB, KapOOHATOB.

I'enernyeckas CBsA3b HEOPraHMYECKUX U OPTraHUYECKUX BEIECTB.

IIpakTnyeckass pabora. PemeHue JKCIEPUMEHTAJIBHBIX 32424 [0 TeMme
«Hemerauab.

Tema 8. Xumus v xxku3Hb. (54.)

XuMHsT B TMPOMBINIICHHOCTH. [IpUHIMIIBI XUMHUYECKOTO MPOU3BOACTBA. XHUMHKO-
TEXHOJIOTMUECKUE MPUHIIMIBI MPOMBIIUIEHHOTO MOJYy4YeHus MeTauioB. [Ipon3BoaCTBO udyryHa.
[IpousBoacTBO cTamny.

XuMmus B ObITY. XUMHUYECKAsi IPOMBIIUICHHOCTh M OKPYIKaromias cpefa.

HpaKTI/IKyM 7 '-I). Perenue OKCIICPUMCHTAJILHBIX 3aJa4d II0 HCOpTaHquCKOﬁ XHUMUU,
PEIICHUC OJKCICPUMCHTAJIIBHBIX 3aaa4d 110 OpFaHH‘IeCKOﬁ XUMHHU, PCIICHHUEC MPAKTHYCCKHUX
PACUCTHBIX 3a4a4, MOJYUCHUC, CO6I/IpaHI/Ie H pacClioO3HaBaHUC Ira30B.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmenoBanue VYuebusl | KoHTpoIbHBI [IpakTHueckas 4acTb
paszzaen pa3aesioB U TeM € 4achl € paboThl 71ab0paTOpHBI | MPAKTHUYECKU
a ¥ TeM € OIIBITHI ¢ padoThI

1. Baxneiimne 8 1 - -
XUMHUYECKUEC TTOHSITHS U
3aKOHBI
2. CtpoeHue BeliecTra 7 1 - -
3. XMMUYECKHE peaKIuu 7 - 2 -
4. PacTtBOpBI 7 - 1 1
5. DNEKTPOXUMHUECKHE 5 1
peaxkiuu
6. Mertasuibl 12 1 1 1
7. Hewmeramisl 10 | 2 -
8. XuMHMS ¥ )KU3Hb 5 - - -
9. [TpakTrKym,000011eHH 7 1 - 5
e
Hroro: 0 6 6 8




Kpurepun 1 HOpMBbI OLIEeHKHY 3HAHUH M YMEHHUH 00y4al0IIUXCs

Kontponp pe3ynbraToB 00y4yeHHs SBISIETCS OAHOM W3 Ba)KHEHIIMX KOMIIOHEHTOB
nporecca oOydeHuss XuMuH. B mporecce oOyueHHs MOJKHBI OBITH YCTAHOBJIEHBI YETKHE
B3aMMOCBSI3U MEXIY MOHATHIMU, POPMHUPYEMBIMH y yyamuxcsa. IMeHHO Takum 00pa3oM y HUX
CO3J1aeTCsl OlpeieNIeHHas cucreMa 3HaHuil. Kakaas HOBas Tema paccMaTpuBaeTCs JMILb MOCIE
TOT0, KaK y4HTENb IIPOBEIET KOHTPOJIb OLIEHUBAHNS YPOBHS YCBOCHUS MOJYYEHHBIX 3HAHUW JUIS
BOCIIPUATHSI HOBOTO MaTepHuajia. BbINoNHeHHE KakUX-JIMOO yHpaKHEHWH IO HOBOW TeMme
criocoOcTByeT OoJsiee MOIHOMY, OCO3HAHHOMY YCBOCHHMIO MaTepuana, CO3[aeT YCJIOBHS s
(OopMHPOBaHUS y YYALIUXCS CHCTEMbl XMMUYECKUX MOHSATHH, JOTMYECKU CBSI3aHHBIX IPYT C
JPyTOM.

KoHTposib 3HaHMIl ydamuxcsi TOJKEH NMPOBOAMTHCS YUUTENEM CHCTEMATHUYECKU. Buibl
KOHTPOJIS MOT'YT OBITh ITPOMUCAHBI B TOAOBOM TEMAaTUUYE€CKOM IUIAHUPOBAHUY, a TAKXKE B IUIaHE U
KOHCIIEKTe ypoka. OpUEHTHPOM Ul YUUTENs XUMUHU JIOJDKHBI OBITh UMEIOIMECs B IpOrpaMmax
pyOpuku «JlocTrkeHne MpeIMETHBIX, METAPEAMETHBIX U INYHOCTHBIX PE3YJIbTATOBY.

Krnaccudukaimm BUA0OB KOHTPOJIS PE3YJIbTaTOB 00YUCHHSI XUMUHU

1. ITo mecty B yueOHOM mpoliecce

BBoaubiii AKTyanu3aiuys OOpHBIX [IpenBapuTenbHbId KOHTPOJIb OCYIIECTBISIOT
KOHT[!OHB HJIN OCTAaTOYHBIX 3HElHPII>i IIo| JIA JUArHOCTUKH
TEME HCXOJIHOTO YPOBHSI 3HAHWW W YMEHHI

IIKOJIbHUKOB, NO3TOMY MMPUMCHACTCA B HA4YAJIC
YUISOHOT0 ToJ1a, Iepe H3YYCHUEM HOBOTO

pa3acia M TEMbI

Texymmit KonTpons ycBoeHUS IIpoBoauTCcd VUHUTEIEM Ha MPOTIHKEHUHN BCETO

KOHTPOJIb yueOHOro Marepuana B YUCOHOTO 3aHITHS C IIETbI0 OTCACKUBAHKS
XO0JI€ TTO3HABATENLHOIO KauyecTBa YCBOCHHSI XUMUYECKUX 3HAHUU U
mpoiiecca YMEHUI, PACCMOTPEHHBIX HA YPOKE

Tematuyeckuii | Utorosas nmpoBsepka 1o [IpoBoaUTCS OCHE U3YYCHUS KAKOT0-JIN00

KOHTPOJIb TeMe y4eOHOro MaTepuana | KpYIHOTO pa3zesia Kypca, KaK MpaBUiIio, B KOHIIE

YETBEPTHU, IOJIYTOIMS, TPUMECTPA, YIEOHOTO

HTtoroBmrit Bun koHTpOIIS YCBOGHHS [IpoBoauTcs B popMe HTOTOBOM KOHTPOJILHOU

KOHTPOJIb y4ueOHOro MaTepuaa 3a paboTHI/KOHTPOIBLHOIO TecTa nian B hopme 'MA
BECh KypC OOYyYCHUS niu EI'D

1. IIo dopme mpoBeacHUS.

* unuBriyanbHbIN.
* ®poHTaNbHbIN (MAaCCOBBIN).

2. Ilo cnoco0y opraHu3aImfm.
* VCTHBIN.

* [IMCbMEHHBIM.
e[ IpakTHYECKUIA.

OueHnBaHye YCTHOTO OTBeTa

NupuBuayaibHbIH KOHTPOJIb PE3yJIbTaTOB MOXKET IPOBOAUTHLCS HA YpOKe Kak B (hopme
KpaTkKoro ompoca ¢ Mectra ((poHTambHas KOHTpOJUpYyHomas Oecema), Tak W B BHUIC
00CTOATEJILHOM NMPOBEPKHU 3HAHMI M YMEHHUH y JO0CKH. DTOT BUJ ONpoca (MHAUBHyaJIbHBIN)
MO’KHO IIPOBOAMTH HA ATallax aKkTyaJn3allu 3HaHUM, U3y4eHHs: HOBOTO MaTepHaa, 3aKperieHus
Y COBEPIICHCTBOBAHM 3HAHUI M IPOBEPKU YCBOCHHUSI HOBOTO MaTepHaia. Bompock! yuutenst s
KpaTKOro OIpoca JOJKHBI ObITh JAKOHUYHBI, CPOPMYJIUPOBAHBI B IOHSATHBIX YYEHUKY TEPMUHAX
u TpeboBaTh KpaTKOro OTBeTa. J[Is SKOHOMHMM BpPEMEHH MOKHO HCIIOJIb30BaTh KapTOUKU C
BOIPOCaMM, Ha KOTOPbIE YYCHUKH TOTOBATCS OTBETUTD y JJOCKH.




Bo Bpems oTBeTra yyaierocs sl JOCTHXKEHUS YCTOMYMBOIO BHUMAaHHUA Kjacca IOJIE3HO
MPEAYCMOTPETh TMOCIEAYIONIEE 32 OTBETOM PELECH3UPOBAHHE CO CTOPOHBI JIPYTHX YYAIIUXCA,
WCTIPaBIICHHE JOMYIIEHHBIX OMIHOOK, IOTIOTHEHHUE.

[Ipu mpoBeneHnn ompoca JOMYCKAaeTCA 3a/JaBaTh yYalIEeMYCsl HABOMSIIME BOMPOCHI IS
TOTO, 4TOOBI MOMOYL €My C(OPMYITHUPOBATH CBOM MBICIH. MOTYT OBITh W JOMOJHUTEIHHBIC
BOITPOCHI, €CJIM OHU HEOOXOIUMBI ISl TIPEJICTOSIIIIET0 U3YYCHHsI HOBOTO Marepuaiia. Bo Bpems
YCTHOTO OTBETA YYaIllEroCs YYUTENb HMMEET BO3MOYKHOCTH 33JaTh JIONOJHUTEIBHBIM BOIPOC
JIMarHOCTUYECKOTO XapakKTepa, KOTOPBIM IMOMOXKET BBISIBUTh COCTOSIHUE 3HAHUWA W YMEHHI
OTBEYAOLLETO.

[IpoBeneHre yCTHOTO MHAMBUAYATHLHOTO KOHTPOJISI TPEOYET OT yUUTENsl COOPAaHHOCTH U
BHUMAaHUs, TaKk Kak He00X0auMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS yUYaIlIUXCsl B KJIAcce.

VYuutens 00s13aH TPOKOMMEHTUPOBATh OTBET YUCHHKA, YKa3aB Ha OIMTUOKH U OTMETHB
yla4Hble CTOPOHBI. JI1000ii OTBET JOKEH OBITh 3aMEUeH YUUTEIeM U OOBEKTUBHO UM OLICHEH.
HeoOs3arenbHO CTaBUTH OTMETKY 3a KaKJbli HEMOIHBIN O0TBET. Eciiu yueHNK HEOHOKpPaTHO
JIOTIOJTHSIT OTBETHI IPYTUX OJTHOKJIACCHUKOB, TO MOKHO TIOCTAaBUTh €My OOIIYI0 OTMETKY 32 YPOK.

OT1merka «5»:

- JIaH MOJHBIN U NPAaBUIBHBIN OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUH,

- MaTepHall U3JI0KEH B ONPEECICHHOMN JIOTHYECKON MOCIEA0BATEILHOCTH,
JIMTEPATYPHBIM SI3bIKOM,

- OTBET CAMOCTOSATEJIbHBIN

- BO3MOKHA OJIHA HECYIIIECTBEHHAs OIIMOKA.

OT1merka «4»:

- JIaH MOJHBIN U NPABUIIBHBIN OTBET HA OCHOBAHUU W3YUYEHHBIX TEOPUH,

- MaTepHall U3JI0KEH B ONPEIEICHHOMN MOCIIeI0BATEILHOCTH,

- OTBET CAMOCTOSATEJIbHBIN

- JIOTyIICHBI 2-3 HECYIECTBEHHBIC ONTUOKH, HCTIPABICHHBIC 110 TPEOOBAHUIO
YUMTEIIS], WA JJaH HETIOJIHbIN U HEYETKUIA OTBET.

Or1merka «3»:

- JTaH MOJIHBIA OTBET, HO TIPU ATOM JIOMYIIEHA CYIIECTBEHHAS OIUOKA WIIA OTBET
HETIOJHBIHI, TOCTPOEH HECBS3HO.

OTMmeTKa «2»:

- OTBET OOHAPY’KMBAET HEITOHUMAHUE OCHOBHOTO COJIEP)KaHUsI YIEOHOTO

Marepuana,

- TOTMYIIEHBI CYIIECTBEHHBIC OIMMOKH, KOTOPBIC YUAIIUICS HE MOKET UCTIPaBUTh
IIPY HABOJALLKX BOIIPOCAX YUUTEIS.

Or1merka «1»:

- OTCYTCTBHE OTBETA.

@DpoHTAIbHAS KOHTPOJMpPYIOHIas Oecela OOBIYHO JOCTATOYHO KPATKOBPEMEHHA.
Bompocsl, kak 1 BO BCSKOM Apyroit 6ecene, TpeOYIOT KPaTKOro OTBETA, MOATOMY 3a OJIMH TaKOM
OTBET YYEHHKY CTaBUTh OIIEHKY Henb3s. HyXHO 3apaHee HaMETHTh T€X YUYEHHUKOB, OTBET
KOTOPBIX BO BpeMsi Oece/Ibl XOTAT OLIEHUTh, U 33/1aBaTh UM II€JICHANIPABICHHO 3aIIaHUPOBAHHBIC
st Oecenpl Bompockl. OmHAKO HE CleAyeT 3aJaBaTh MOJAPS] BOMPOCH OJHOMY M TOMY XKE
yueHuKy. Pabotate momxkeH Bech kiacc. DpoHTanmpHas Oecela MOXKET COYETAaThCS C YCTHBIM
Y4ETOM 3HAHUMU, KOT/Ia HECKOJIBKO YYaIIUXCS TOTOBSTCS K OTBETY Y JHOCKH. CIIO)KHOCTh pabOThI
3aKIII0YaeTcss B TOM, UYTOOBI HE yMyCKaTh U3 TOJS 3pEHHs KJIacc, Y4acTBYIOLIMH B Oecene, U
YYalmxcsl, OTBEYAOIIUX Y TOCKH.

3ader - 3TO METOJI YCTHOTO KOHTPOJISA, KOT/Ia YUYCHHKAM MPEIOCTaBIsIETCS] BO3MOKHOCTh
Oonee UIUTETHLHO M OOCTOSTENIBHO OTBETUTH Ha Bompoc. OOBIYHO 3a4eT Ha3HAYAeTCsS BO
BHEYPOYHOE BPEMS; KJIACC IPU 3TOM Pa3JeIIAeTCs Ha JBE WM TPHU TPYIIIbI, KOTOPHIE MPUXOIAT
Ha 3a4eT 1Mo o4uepey B pasHoe BpeMs. O MPOBEICHUN 3a4eTa YUUTENh COOOIIaeT 3apaHee, 4ToObI
yyaluecss MOTJIM K HEMY IOArOTOBUTHCA. J[JI1 MOATOTOBKM K 3a4€Ty YYMTENb COCTABISET
BOIIPOCHI, a TaK)K€ MPUMEPHBIEC 3aJ]a4l, PEKOMEHIYET JIUTEpaTypy, NPEABAPUTEIBLHO MPOBEPUB,



UMeeTCs JIM OHA B LIKOJBbHOM OuOnmorexe. CpoKH MPOBEICHHUS 3aUeTa JOJKHBI ObITh M3BECTHBI
3aMECTUTEII0 JUPEKTOpa M0 Y4YeOHO-BOCIHUTATENBbHOM paboTe, YTOOBI MOXHO OBLIO
pEryJInpoBaTh Harpy3Ky ydaruxcsl.

Krnaccuueckuit 3auet npeaycMaTpuBaeT BbISBICHHE YPOBHS 3HAHWM, YMEHUN U HAaBBIKOB
ydamuxcsi Bo Bpemst Oece/ibl yueHuka ¢ yurreneM. OH JaeT HOJIHOE U TOYHOE MpeJICTaBIeHne 00
YpOBHE OOYYEHHOCTH Ka)/IOTO YYEHHKa, OJHAKO OTHUMAaeT MHOTO BPEMEHH, UYTO BEAET K
NEPETPY>KEHHOCTH KaK YUHUTEINs], TaK U YUCHHUKA.

OueHnBaHMe NMCbMEHHOM PadoThI

[TucbmenHble paboOThI MOAPA3NENAIOT Ha TeKylue (IPOBEPOYHbIE) U HTOTOBBIC
(KOHTpOJIbHBIE) pabOTHI; IO BPEMEHN OHU MOTYT 3aHUMAaTh BECh YPOK HJIM €T0 YacTb.

K MeTomaM mNUCbMEHHON NPOBEPKH pe3ydbTaTOB OOYyUEHHs] OTHOCSTCS MUCbMEHHAs
KOHTpoJIbHasi pabota Ha 45 MuH, npoBepouyHble paboTel Ha 10-15 MuH (Hampumep, pelieHue
pacueTHBIX 3ajay), NUCbMEHHBIE JOMAIIHUE 3a/aHus, TUCbMEHHBIN y4YeT 3HAHUI OTIEJIBbHBIX
YHaIIUXCS TI0 KapTOUYKaM, XUMHUUYECKUE IUKTAaHThI, 33JJaH1sl TECTOBOTO THMA U T.II.

IloaroroBka yuammxcs K KOHTPOJILHOW pa0oTe dale BCEero OCYIIECTBIISETCS Ha
oboOmraromux ypokax. O TpoBeAEHWH KOHTPOJIBHONW pPAa0OThl yHaUIUXCS MNPEAyNpeKIaroT
3apaHee, YT00bl OHU MOTJIU MTOATOTOBUTHCH.

Conepxanne KOHTPOJIBHOM pabOThl OXBAaThIBAET BECh HAWMOOJEE BAXKHBIN MaTepHal
KOHTpPOJIMpYyeMOil TeMbl. B Takoil OoNbIION KOHTPONBHOW paboTe 3alaHusl JOJDKHBI OBITh
€IMHBIMM JUIS yYallUXcsli BCEX YPOBHEW pa3BUTHUA. B KOHTpoJbHYIO pabOTy peKOMEHIyeTcCs
BKJIIOYATh Pa3HOOOpasHble 3afaHus: 000OIIaroIMe BONPOCHI, KaueCTBEHHBIE W pacyeTHBIC
XUMHMYECKUE 3aJaud, LENOYKW TMPEeBpalleHUd, TECTOBble, rpauuecKkue 3aJaHus U T..I.
Heo6xomumo ucnosib30BaTh HaHOOJbINEE YMCIIO BAPHAHTOB. TeTpajau JUIsi KOHTPOJBHBIX padoT
SBIISIIOTCS. TOKYMEHTOM, KOTOPBIM MOET OBITh MpOBEpEH aJMHUHHUCTpAalMed IIKOJNbI U
MHCIIEKTOPOM OTZieNa 00pa3oBaHUs, MOATOMY TETPaad JUIsl KOHTPOJIBHBIX PAa0OT JOJKHBI
XPaHUTHCSI B XUMHUECKOM KaOWHeTe B TEUYEeHUH yU4eOHOTo roja.

Y4uuTento WHOrAA JOBOJBHO TPYIHO ONPENENUTh CTENEeHb CIOXHOCTU IMOJ0OpaHHBIX
3aJaHuii. MeToUCTBI COBETYIOT BOCIIOIB30BaThCs claeaAyonmmM npuemoM. Heo0xoaumo camomy
BBIMOJIHUTE 3Ty pPabOTy, a M3pacxoJOBaHHOE BpeMs I YYEHHKOB 8-9-X KJIacCOB Haj0
YBEIUYHUTh B 5 pa3, a JuIs CTapIIMX KJIACCOB - B 3 pa3za. MOXHO B X0J€ NpEeABApPUTEIBbHON
CaMOCTOSITEIBHOM pabOThl MPEJIOKUTh HECKOJIBKO THIMYHBIX 33JaHUN W IMPOaHaJIM3HPOBATH
CTETEHb UX BBIMOJIHEHHUS.

IIpu oueHMBaHUM OTBETA YYAIErocss HEOOXOIUMO YUMTBHIBATH KauyeCTBO BBITIOJHEHHS
paboTel no 3amanusaM. KoHTpospHas paboTa OIeHUBAETCS B 1IEJIOM.

OT1MmeTka «5»:

*  JIaH NOJIHBINA OTBET HA OCHOBE M3YUYEHHBIX TEOPUI, BO3MOXKHA HECYILIECTBEHHAS

ommokKa.
Or1merka «4»:
®  JI0IyCTHMa HEKOTOpasi HEMOJIHOTa OTBETA, MOXKET OBITh HEe OoJiee IBYX
HECYIIECTBEHHBIX OIIMOOK.

Ot1MmeTka «3»:

* paboTa BBINIOJHEHA HEMOJIHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCS He OoJiee OHOM
CYIIECTBEHHOM OIIMOKU U 2-3 HECYIIECTBECHHBIE.

OT1merka «2»:

*  pa0oTa BBIIIOJHEHA MEHBIIIEC YEM Ha TPETb,

*  HUMeeTCs HECKOJbKO CYIIECTBEHHBIX OIIMOOK.

Ot1Mmerka «1»:

* paboTa HE BBIMOJTHECHA.

Bo3moxHa crienyromias cucreMa OICHMBAaHHMS KOHTPOJIBHOM paboThl MO MATHOAIBHOM
cucTeMe:

IIPY BBIMOJIHEHUH Y4eHHKOM 0T 96 10 100% paboTsl CTaBUTH OLIEHKY «5»; 0T 76 10 95%
paboThl - «4»; oT 50 10 75% - «3»; ot 20 10 50% - «2». [Ipu MOJTHOM OTCYTCTBHH TIPABMIBHBIX



OTBETOB WJIM BBIIOJIHEHUH PaboThl MeHee ueM Ha 20% cTaBUTCS OLEHKa « 1.

[Ipu olieHKe BBHITIOHEHUS MHCEMEHHON KOHTPOJIBHOW pabOThI HEOOXOIMMO YYHUTHIBATH
TpebOBaHMS €AUHOTO OpPOrpapuUECKOro pexxuma.

Bce paboTel 00s3aTebHO JOMKHBI OBITH MPOBEPEHBI K CIEAYIOUIEMY YPOKY, IIPU 3TOM
yuuTeldb JOJDKEH COOJIoaTh MOJHYH OOBEKTHBHOCTh. (O0s3arelieH aHaIU3 pe3yIbTaToB
MUCbMEHHON paboThl M paboTa Haj TUNWYHBIMU omMOkamu. OOBSBICHHE OLEHOK U aHaJIN3
paboT TpeOyIOT OT yYUTENsI COOTBETCTBYIOLIETO MEJarOrH4ecKOro TaKTa.

OrneHMBaHME TECTOBBIX PadOT

Tectsl, cocTosMEe U3 MATH BOINPOCOB MOXKHO HCHOJIb30BATh MOCIE M3YUEHHUS KaXJI0TO
Marepruana (ypoka). Tect u3 10—15 BOIpocoB MCTIOAB3YETCS IS IEPUOTUIECKOTO KOHTPOJIS.
Tect u3 20—30 BonpocoB HEOOXOAUMO UCTIONIB30BATh JJISi MTOTOBOTO KOHTPOJISL.

[Ipn onleHMBaHUM WCHONB3YETCS CIEAYIONIAs IMIKaja: Ui TeCTa W3 IMSATH BOIPOCOB * HET
OLIMOOK — OIIEHKA «5»; * O/HA OIIMOKA - OIEHKA «4»; ¢ /IBe OMMOKH — OIIEHKa «3»; * TpU
OLIMOKH — OIIEHKA «2».

Ecnu onienka BbICTaBisieTcst B popMe 3a4eT/He3aueT, TO 3a4eT CTABUTCS MPH BBHIOIHEHUH
70% 3ananuii. Takas ¢dopma OLIEHKM HCIIOJIB3YETCs, €CIU TEeCT COACPKHUT YIPAKHEHHs Ha
pacrio3HaBanue. Ecnu tect onieHnBaercs 1no nsATuOaUIbHON CUCTEME, TO CTaHAAPTHBIE KPUTEPUH
orleHoK TakoBbl: 91-100% - omeHka «5»; 81-90% - omneHka «4»; 80-70% - oleHKa «3»; HIKE
70% - omieHKa «2».

OueHka yMeHHUil pemiaTh pacyeTHbIe 3a1a4M
OtrMmeTka «5»:

. B JIOTUYECKOM PACCYKJECHUU U PEIICHUH HET OMNOOK,

OrmeTka «4»:

. B JIOTUYECKOM PACCY>KJICHUHU U PEIICHUHN HET CYIIECTBEHHBIX OITHOOK,
. JIOTYIIIEHO He OoJiee ABYX HEeCYIIECTBEHHBIX OIMOOK

O1MmeTKa «3»:

. B JIOTHYECKOM PACCYKJIEHUH HET CYIIECTBEHHBIX OIITUOOK.

. JIOTTYCKAeTCsl CYIIECTBEHHAS OITMOKA B MATEMAaTHIECKUX pacyeTax.
OrmeTka «2»:

. UMEIOTCS CYIIECTBEHHBIC OIMMOKH B JIOTHYECKOM PACCYKICHUH U PEIICHUU.
Ormerka «1»:

. OTCYTCTBHE OTBETA Ha 3aJIaHUE.

Ounenka 3KCcepIMeHTAJIbHBIX YMEHHUH (B npouecce BbIMOJTHEHHS MPAKTHYECKUX
padoT 10 HHCTPYKLMH)
[TpakTudeckue pabOTHI M0 XUMHHU BBIMOJIHSAIOTCS B TETPAJAX Ul MPAKTUIECKUX PadoT.
[Ipu oluleHMBaHUMM OTYETa 10 BBHIIOJHEHHUIO MPAKTHUECKON paboThl 0co00oe BHUMAaHHE
yIENsIeTCs KaYeCTBY U IOJIHOTE CAMOCTOSITEIbHBIX BBIBOJOB YUEHHKA.
KonnuectBo npaktryeckux padoT onpeaeneHo B mporpamMmme.
B Teuenue yueOHOro roja TeTpaau A MPaKTUYECKUX paboT XpaHUTCS B LIKOJIE.
OrMmeTka «5»:
. OKCIEpUMEHT BBINOJIHEH NONHOCThIO. CrenaHbl NpaBWIbHbIE HAOMIONEHHUS U
BBIBO/IBI,
. OKCIEPUMEHT OCYLIECTBIEH IO IUIaHy, C Yy4YE€TOM TEXHUKHU
0€3011acHOCTH U MpaBUJI pabOTHI C BEUIECTBAMHU U MPUOOpaMH,
. NPOSIBJIEHBl  OPTaHU3allMOHHO-TPYJIOBBIE yMEHHs (NOAEpKUBAETCS
YHCTOTa paboyero MecTa, MopsI0K Ha CTOJIE, IKOHOMHO HUCIOJIB3YIOTCS
PEaKTUBBI).
. Homymensl He Oojiee JByX HECYHIECTBEHHBIX OHIMOOK TpHU
oopmienun paboTHI.
OrMmeTka «4»:



paGoTa BBINIOJTHEHA, CJlIEJIaHbl NMpPABUIIbHBIE HAOMIONEHHUS U BBIBOIBI:
HKCTIEPUMEHT BBITIOJTHEH HETIOJHO WIJIH HAOIFOIAI0TCSI HECYIIIECTBEHHBIC
omnOKu B paboTe ¢ BeliecTBaMU U MPHOOpaMH.

OtTMmeTKa «3»:

OTBET HEMNOJHBIM, paboTa BBINOJHEHA NPaBHIBHO HE MEHEe, 4YeM
HalOJIOBUHY,  JIONyIlleHa  CyIIecTBeHHass  omuOka (B Xoje
9KCHEepUMEHTa, B O0BsACHEHUHU, B odopmienun padotel, o Th mpu
paboTte ¢ BeuiecTBaMu M Mpubopamu), KOTOPYIO yUaluiics UCTIPaBIIsieT
no TtpeOoBanuto yuutens. Jlomyckaercs odopmiieHre paboThl 0e3
3alUCH YPaBHEHUM peaKIuu.

OKCHEpUMEHT MOJTHOCTHIO BBIIOJIHEH B COOTBETCTBUH C MHCTPYKIMSAMU
Y TIpaBUJIAMH TEXHUKH 0€30MacHOCTH, HO paboTa He oopMIIeHA.

OTMeTKa «(2»:

BrimonHeHO MeHee MOIOBUHBI paOOTHI;

JOTyIICHBl JBE WKW Oojiee CYIIECTBEHHBIE OIMMOKKM B  XOJE
JKCIIEpUMEHTa, B O00BsCHEHHH, B odopmieHun pabotsl, o Th npu
paboTe ¢ BemiecTBaMH U NpUOOpaMH), KOTOpPbIE ydYalUiics HE MOXET
HCIIPABUTH.

OtMmerka «1»:

paboTa He BBINOJIHEHA,
MIOJIHOE OTCYTCTBUE HKCIEPUMEHTAIIBHBIX YMEHUM.

OtpaboTka MpakTUYECKUX PabOT HE MpPEAyCMaTPUBACTCS MPU OTCYTCTBHU
ydalierocst Ha pakTUYeCKoi paboTe, MpH BBHIOJHEHUH YKa3aHHBIX padOT HA OTMETKH

«1» 1 «2».

B uckmrounTenbHBIX CliydadaX IpH OTCYTCTBUH YUalICroCs IO YBaAXXUTCIIbHBIM
NpUYINHaAM YYHUTCIIb MOKCT MPCAOCTABUTL BO3MOKHOCTH BBIIIOJIHUTH IPAKTUYCCKYIO

pabory.

Onenka yMeHHUI pemiaTh IKCIIepHMEHTAIbHbIE 3a1a4H

[Ipu omeHKe 3TOrO YMEHUS CIEAYyeT YUYUTHIBATh HAOMIOICHUS YUUTENS U TIPEAbIBIISICMbIC
YYaIMMCS PE3YJIbTAThI BBITIOJIHEHHSI OIIBITOB.
OTMeTKa «5»:

[Inan pemenust 3a1a4u COCTaBIIEH PaBUIBHO,

OCYILIECTBJICH MOJI00P XUMHUUECKUX PEAKTUBOB U 000y 10BaHUS,
9KCIIEPUMEHT BBIIIOJIHEH MTOJHOCTHIO,

JTAHO TIOJTHOE OOBSICHEHUE U CZeNIaHbl BHIBO/IBI.

OTMeTKa «4»:

TUTaH PEIICHHS COCTABJICH MPaBWIIBHO,

OCYIIECTBIJICH MOI00P XUMHUYECKUX PEaKTUBOB U 000pYyI0BaHUS,

AKCIIEPUMEHT BBITIOJTHEH ITOJTHOCTHIO,

JOMyIIEHO He Oojiee JBYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHUH W
BBIBOJIAX).

OtTMmeTKa «3»:

TUTaH PEIICHHS COCTABJICH MPaBWIIBHO,

OCYIIIECTBIJICH MOI00P XUMHUECKUX PEAKTUBOB U 000pYyI0BaHMUS,

IKCIICPUMEHT BBITIOJIHEH HE MEHEe, YeM HArloJIOBHHY, JOIYIIEHa CYIIeCTBEHHAS
OIINOKa B OOBSICHEHNH U BBEIBOMAX,

AKCIIEPUMEHT BBITTOJTHEH ITOJTHOCTHIO, OTYET HE COCTaBJICH

JOMYIIEHbl HAPYIICHUS TEXHUKU OE30MaCHOCTH, OHKCIEPUMEHT BBIMOIHEH
MTOJTHOCTRIO, CJICTIAHBI HECYIIIECTBEHHBIC ONTHOKH B OOBSICHCHHH U BBIBOJIAX.

OTMeTKa «2»:

JIOMyIIIEHb! JIBe U Oojee OmMOKM (B IJIaHE PELIeHMs, B 1MOA0OpEe XUMHUECKHUX,



PEaKTHBOB U 000PYIOBaHMSI, B OOBSICHEHUU U BBIBOJAX).
° JIOTTYIIICHBI HAPYIIEHUSI TEXHUKH 0€30MacCHOCTH
Otmerka «1»:
. 3a/1aya He pericHa.
. HE MPUCTYIII K paboTe



HUHTEPHET.

NEPEYEHbG IIU®POBBIX OBPA3OBATEJIBHBIX PECYPCOB U WEB-CAUTOB

[upoxuii BEIOOP JIEKTPOHHBIX MOCOOUH MpeACTaBIEH B €IMHON KOJUIEKIIUHU IIU(PPOBHIX

o0Opa3oBaTenbHBIX pecypcoB: http://school-collection.edu.rul.

HepequL Web-caﬁTOB, PCKOMCHAYCMBIX IJId UCIIOJIB30BAHUA B pa60Te YUUTCIIIMUA XUMUU:

Ne | HazBanue caiita Copepxanue Anpec (URL)
I/ | WK CTaThbH
II
. Hall «XUMHSL: oJiepKaHuEe HOMEPOB B www.chem.msu.su/rus
1. | X X . | Come e e http// he /rus/
METOJTUKA AHHOTAI[MU CTaTel KypHala school/
MpPEno/IaBaHus B chemistry meth/welcome.html
IIKOJICH
2. | llIxonbHBIC Cepust IKOJIBHBIX YHEOHUKOB 110 XUMUK | hitp://www.chem.msu.su/rus/
y‘IGGHI/IKI/I o aBTOPCKOT'0 KoJIeKTHBa xuMpaka MI'Y school/
o/ o01Iei penakiuei akagemuka PAH
xumuu g 8-11 /L ODIICH PEAIAKIL 8
B.B.JIynuna. [IporpamMmmsl Kyp- cOB.
KJIacCcoB [loypouHoe niuaHupOBaHUE.
001e00pa30BaATEN | DieKTPOHHBIE TEKCTEL.
BHOM IIKOJIBI
3. | Alhimik [Tonesusie coBeThl, 3 deKTHBIC OMbIThI, | http://eqworld.ipmnet.ru/indexr.htm
XUMUYECKHE HOBOCTH, BUPTYaJIbHBII
pEETUTOP, KOHCYJIbTAIIUU, UCTOPUA
XUMHUHN
4. | C-BOOKS JlutepaTypa 10 XHMHH http://c-books.narod/ru
5. | ATOMBI B VYuyeOHoe rmocobue http://virlib.eunnet.net/win/
KpHucTajliiax €KaTepUHOYPIrCKUX YUEHBIX metod_materials/wm9/
A.C.Mocksuna u FO./[.I1anoBa
6. | Mup xumun CnpaBounast naopmarus, http://www.chem.km.ru/
HOBOCTH HayKH
OYPOYHBIE KOHCIIEKTBI JIsI p://khimia.hl.ru
k TTOPHBIC IToyp http://kh hl.ru/
KOHCIIEKTBI II0 MIKOJILHUKOB 8-11-X KtaccoB
XUMUU
IIBITHI IT MUcaHue peaknui, hoTorpadum, p://shnic.narod.ru
. 0 @) p i p http://sh d.ru/
HEOPraHUIEeCKOM cripaBoYHast HHGOpMAIIHs
XUMHUU
9. | OTKpBITHII Y4eOHHK 110 XUMHH, TA0IUIA http://www.chemistry.ru
KOJLIEK: XUMUS Memnnerneesa ¢ moIpoOHOI
XapaKkTEePUCTUKON 3JIEMEHTOB,
HWHTCPAKTUBHBIC MOACTIN, HOBOCTH,
xpecromarust, UHTEepHET-pECypChI IO
XHUMHH, TCCThI
10 | ITepBoHavambHBIC | 3a/aHis ¥ ONMBITEI HA YPOKAX XMMHH B http://www-windows-
XHUMHYECKUE 8-m xnacce. Ctpannua cepsepa 1251.edu.yar.ru
SIpociiaBckoro o01acTHO-TO LIEHTpa
MMOHSTHS
JUCTAHLIUOHHOI'O 06leeH1/1$1
IIKOJIbHUKOB
11 | Ikompuag xumusg | CrlpaBoYHUK U yueOHHK 110 XUMHUH. http://www.schoolchemistry.by.ru
— CIPABOYHIIK TI0 T'naBHas 0cOOEHHOCTD —
XUMKaJIbKYJIATOpP, KOTO bII YIIPOII[AET
XMMHUHU U aKTUBHAs YIATOp PRI YHPOTH
peUICHUC 3a/1a4 10 XUMHUU
MOMOIIb YYEHUKY
WJIY CTYJEHTY
12 | Poccuiickuii Kostekiust 5KCIEpUMEHTOB 110 XUMHUH http://experiment.edu.ru/
00pa3oBaTebHbIHI catalog.asp?
ob no12619

nopTa



http://school-collection.edu.ru/
http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp
http://www.schoolchemistry.by.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc.chat.ru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc.chat.ru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww.mccme.ru%2F
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld.ipmnet.ru%2Findexr.htm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww.math.ru
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Kypc
OpraHnyYeCcKon
xumun 3a 10-i
KJacc.

IToctanoBka omnbeITOB. Kitacchl
OpPraHNYEeCKUX COETUHEHUM,
TectupoBanue. buorpadun
3HAMEHUTBIX YUYEHBIX.

http://formula44.narod.ru

14 | Oprannueckas DNEeKTPOHHBIA YYEOHUK JUIS http://cnit.ssau.ru/organics/
.| xumusL. CpeHEel IIKOJIbI.
15 | Xumust Ui BceX. | DNEKTPOHHBIA CIPaBOYHHK 32 http://www.informika.ru/text/

MOJIHBI KypC XUMHH.

[IporpamMMbl 0 XWMHH, TECTHI.

database/chemy/START.html
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XuMmus.
OO0pazoBaTeTbHBII
CauT uid
IIKOJIbHUKOB

DKCTepUMEHTANBHBIN YUeOHUK
mo oO0mieil U HeopraHuYeCcKOon
xumMun 1 8-11-X kiraccos,
MpeTHA3HAYCHHBIA KaK s
HAYabHOTO OOYyYeHHs, TaK U
JUIS TOATOTOBKM K DK3aMeHaM
B BY3.

XHWMHUYECKHUE CIIOBAPH,
OJMMIIHAABI 110 XHUMHUHU.

http://hemi.wallst.ru/

ITonHprit NEpCUCHb 3JICKTPOHHBIX O6pa30BaTeJ'ILHBIX W3IaHUM MOXXHO HAWTH B mocoouu

«MHTEPHET — yuntemo: Xumusa» A.J2.Ilymkapés u ap. YensaOunck, «Barmsay», 2006r.
CIIMCOK JIUTEPATYPBI

I.

2.

[Ipocsemenue, 2016

[Ipocsemenue, 2010

2009

Pymsutuc T'.E., ®enpaman @.I'., Xumus. OcHoBbl oOmield xumuu. 11 xmacc. — M.:
I'apa H.H. Xwumusa. Ilporpammel 0011€00pa30BaTENbHbIX  YUPEKACHUNA. —

bpeiirep JL.M., baxenoBa A.E., Xumus 8-11 xmaccel. Pa3BepHyToe Temarumyeckoe
I1aHupoBaHue 1o yyeOnukam Pymsuruca I'.E., ®enpamana @.I., Boarorpan, Yuurens,

Xomuenko U.I'.CO0pHUK 3a1a4 ¥ yIPaXKHEHUH 110 XUMHH.
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