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HosicHuTebHASA 3aNMCKa
Hacrosimass mporpamma pa3paboraHa Ha ocHOBe I[IpuMepHBIX MporpaMM OCHOBHOTO OOIIETo
oOpazoBanusi 1O XWMHH (0a30BBIi  ypOBEHb), COOTBETCTBYIOMIUX (eAepalbHOMYy KOMIIOHCHTY
rOCYJapCTBEHHOTO cTaHaapTra oOmiero oOpa3oBanusi (0a3oBbIi  ypoBeHb).Mcmonp3oBaHa aBTOpCKast
nporpamMma CpeaHero ooOmero oopa3oBaHMs MO XUMHHU Ui 0a30BOTO M3y4eHuss xumuu B XI Kiacce 1o
yuebnuky I'.E. Pynsutuca, ®.I'. ®enpamana.
[Iporpamma paccuntana Ha 68 4acos .

ey u 3a1aun yueOHOr0 Kypca.

W3ydyeHrne XUMHUM B cTapilel HIKojie Ha 6a30BOM ypOBHE HAINpPaBJICHO Ha JIOCTHKEHUE CIICTYIOIINX
HeJei:

e OCBOCHHME 3HAHMHM O XHMMHYECKOM COCTABIISIIOUIEH €CTECTBEHHOHAy4YHOW KapTHHBI MHpa,
BAKHEUIINX XUMUYECKUX MOHATUM, 3aKOHAX U TEOPHSIX;

e oOBJaJleHHe YMEHUSIMH TIPUMCHATh TOJYYCHHBIC 3HAHHUS I OOBSICHEHHS Pa3HOOOPa3HBIX
XUMHUYECKHUX SIBJIIEHUUM M CBOMNCTB BCHICCTB, OLICHKKU POJIM XHMMHU B Pa3BUTUHU COBPEMCHHBIX
TEXHOJIOTHI U MOJyYE€HUH HOBBIX MAaTEpPUAJIOB;

e pa3BUTHE T[I03HABATCIHHBIX MHTEPECOB W HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Mporecce
CaMOCTOATECIIBHOT'O an06peTeH1/m XUMHAYECKHUX 3HAHUU C UCHOJIL30BAaHUEM Pa3INYHBIX UCTOYHUKOB
uH(pOpMaIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

® BOCIIMTAHHUC y6e)KIl€HHOCTI/I B IIO3UTHBHOU poOJin XUMHWH B XHU3HHU COBPCMCHHOI'O O6HI€CTB3.,
HEO0OXOIMMOCTH XMMHYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U K OKPYXKAIOIICH Cpelie;

¢ MNpUMeHEHHEe NOJYYeHHBIX 3HAHMII WM yMeHMil aisi 0€30MacHOTO HCIIOJNB30BAHMS BEIIECTB H
MaTepuruajioB B 6I)ITy, CEIILCKOM XO3SUCTBE M Ha IMPOU3BOACTBEC, PCHICHUA IMPAKTUUYCCKUX 3aaa4v B
MOBCETHEBHON JKU3HHU, NPEAYNPEXKICHUs SBICHUN, HAHOCALIUMX BpEA 310pPOBbI0 4YEJIOBEKa U
OKpY>Karollen cpenie.

Jannas mporpamma mnpeaycMmarpuBaeT (opMHupoBaHHE Yy ydamuxcs oOmiey4eOHbIX YMEHUH u
HAaBbBIKOB, YHHBCPCAJIbHBIX CcII0co00B JCATCIIPHOCTN M KIIFOYEBBIX KOMHGTGHIII/IfI. B sTom HaIrpaBJICHUU
3ajayaMu 175 y4eOHOTO MpeAMeTa «XUMHS» B CTaplIel MIKojie Ha 0a30BOM ypPOBHE SIBIISIOTCS: YMEHHE
CaMOCTOATCIIBHO U MOTUBHUPOBAHHO OPraHU30BbBIBATE CBOIO MMO3HABATCIBbHYIO ACATCIIBHOCTD (OT IIOCTAaHOBKHN
[eMH [0 TONYYEeHHUS U OICHKH pe3ylbTara); OINpeAelieHHe CYIIHOCTHBIX XapaKTePUCTUK H3Y4aeMOTro
00BEKTa; YMEHHE Pa3BEPHYTO 0OOCHOBBIBATH CY)K/IEHUS, 1aBaTh ONpEeNIeHUs, IPUBOIUTH JOKA3aTEeIbCTBA;
OLICHUBAaHHUE U KOPPEKTUPOBKA CBOETO MOBEACHHS B OKPYKAIOIIEH Cpejie; BBHITOJIHEHUE B MPaKTUYECKOU
ACATCIIBHOCTH U B HOBCGI[H@BHOI\/'I KN3HU SKOJOI'MYCCKUX Tpe6OBaHI/II71; HUCIIOJIB30BAHUC MYHBTHMGI[HfIHBIX
PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTHUH 17151 00paboTKH,

nepenay, CcUcTeMartuzaluu uHpopmanuu, co3naHue 0a3  JaHHBIX, MPe3eHTAllMd Pe3yJIbTaToB
MO3HABATEJIbHON ¥ PAKTHYECKOMN JEATEIbHOCTH.

B ocHOBy mporpamMmbl MOJIOKEH MPUHIUI pa3BUBaoIiero odydenus. [IporpamMmma omupaercs Ha
Marepuai, U3y4eHHbI B 8—9 Kilaccax, MO3TOMY HEKOTOPbIE TEMbl Kypca pacCMaTpPUBAIOTCS MOBTOPHO, HO
yXe Ha 060s1e€ BBICOKOM TEOPETUIECKOM ypoBHE. Takol MOAX0 ] MO3BOISET YINIYOISITh M Pa3BUBATh TIOHITHE
0 BELIECTBE U XMMHYECKOM IIPOLIECCE, 3aKPEIUIATh POMICHHBIA MaTEPUall B aKTUBHOM NaMSITH yJallluXcs, a
TaKKe COXPAHITH MPEEMCTBEHHOCTH B TIPOIIECCe 00YUEHUSI.

Benymas ponb B pacKpbITHM cOAepkKaHUs Kypca XuMuUU |1 Kjacca NMpUHAIIEKHUT 3IEKTPOHHOM
TEOPHH, MEPUOJAMYECKOMY 3aKOHY M CHCTEME XUMHYECKHUX DJIEMEHTOB KaK Hambosee OOIMM HayYHBIM
OCHOBaM XHMUH.

B nanHOM Kypce cucTeMaTH3upyroTcs, 0000MaTcs W yriyOnsioTcs 3HAHUS O paHee M3YYSHHBIX
TEOPHUAX U 3aKOHAX XMMHUYECKON HayKH, XMMUYECKHUX MpOLeccax U MPOU3BOJACTBAX.

[Iporpamma oGecrieynBaeT CO3HATEIHLHOE YCBOCHUE YUAIIMMHUCS BAKHEHIIINX XUMHUYECKUX 3aKOHOB,
TEOpUH ¥ TMOHATHH;, (HopMHUpYyeT MpEICTaBICHHWE O POJIM XMMHH B Pa3BUTHH Pa3HOOOPA3HBIX OTpaciei
MPOMU3BOJACTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYXKAIOIMMMHU YenoBeka. [Ipu 3TOM OCHOBHOE BHHUMaHUE



YIESAETCsl CYIIHOCTH XUMHMUYECKHX PEaKkIUil U METoJaM UX OCYLIECTBICHHS, a TaKXkKe CIoco0aM 3aIlHThI
OKpY>KaloIleu Cpeibl.

IIporpamma  cocraBieHa C  Y4€TOM  BEAYWEH  pPOIM  XMMHYECKOIO  HKCIEPUMEHTA.
IIpenycmaTpuBaroTcst Bce BUIBI IIKOIBHOTO XUMHUYECKOTO SKCIIEPUMEHTA — JEMOHCTPALUH, JJAO0OpaTOpHbIE
OTBITHI M TpakTUdeckue padoTel. Pabouas mporpamMma mo XMMHH peaynzyercs uyepe3 (popMHUpPOBaHUE Y
yyamuxcsi o0Iiey4yeOHbIX yMEHUIl M HaBBIKOB, YHMBEPCAJIBHBIX CIIOCOOOB JEATENBHOCTH M KIIFOUEBBIX
KOMIIETEHIIMM 3a CYET MCIOJIb30BAHUS TEXHOJOTUMM KOJUIEKTUBHOTO OOYYEHHs, ONOPHBIX KOHCIIEKTOB,
IUJIAKTUYECKUX MaTepUanoB, U IPUMEHEHHUS TEXHOJIOTUU IpapruecKoro npeacTaBiIeHus HH(OpMaMU 1pU
CTPYKTYPUPOBAHUH 3HAHMIA.

B menoMm kypc mos3sBosis€T pa3BHUTH INPEACTABICHUS y4alllUXCS O IO3HABAEMOCTH MHPA, €IUHCTBE
KUBOM ¥ HEXHBOH TNPUPOABI, C(HOPMHUPOBATH 3HAHUS O BAKHEHIIMX AacleKTaX COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHBI MHMpa, YMEHUs, BOCTPEOOBaHHbIC B IIOBCEIHEBHOM >KU3HU U MO3BOJIAIOLIUE
OpPUEHTUPOBATHCS B OKPY’KAIOILIEM MHUPE, BOCIIUTAThH YEJIOBEKA, OCO3HAIOLIETO C€0s1 4aCThIO IPUPOIBI.

Peanuzanus naHHOM mporpammsl B Ipolecce 0OyueHHs MO3BOJUT YUYaIllMMCSl YCBOUTH KJIFOUEBBIE
XUMUYECKAE KOMIIETCHIMU U IIOHATH POJIb XUMUH CpPeIu APYI'MX HayK O IPUPOJAE, 3HAYEHUE ee JUIsd
4eJI0BEYECTBA.



OBILIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA
1. OOmasi xapaKkTepUCTHKA Y4eOHOr0 MpeMeTa, ero MecTo B CHCTeMe HayK.

[Tpeamer «XuMus» BXOIUT B 00pa3oBaTenbHyI0 001acTh «EcTecTBO3HAHUEY.

[IkosbHBIA Kypc XUMHUH - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAyYHOI0 00pa3oBaHusl.
OH BHOCHT CYIIECTBEHHBIH BKJIaJ B pEIICHUE 3a/1a4 00IIero oopazoBanus, obdecrneunBas GOPMUPOBAHUE Y
ydaluxcs €CTECTBEHHO - HAy4yHOW KapTHHBI MHUPA, Pa3BUTHE HX HWHTEIUICKTYaJIbHBIX, TBOPUYECKHUX
CIOCOOHOCTEH, MPUBUTHE LEHHOCTHBIX OpPUEHTALMUH, MOATOTOBKY K KHM3HH B YCIOBHSX COBPEMEHHOTO
obecTBa. PykoBoacTBysiCh 00IIMMHU LENSAMH U 33Ja4aMM IIKOJIbI, H3yY€HUE XMMHUH BHOCUT CBOM BKJIaJ B
oOoramieHre 3HaHUHM y4amuxcs, B UX YMCTBEHHOE Pa3BUTHE, B MOJUTEXHUYECKYIO MOJATOTOBKY K TPYAY,
BbIPAOOTKY JKU3HEHHBIX MO3ULUI. XUMHUSA HE TOJBKO MO3HAET 3aKOHBI MPUPOJABI U TEM CaMbIM, Hapsay C
IPYTUMH HayKamu, oObsacHseT Mup. OHa BOOpY)KaeT ueloBeKa 3HAHMAMHU JJIsl €r0 IMPOHM3BOJCTBEHHOM
JesITeIbHOCTH, MO3BOJIIET B IPOMBIIUIEHHBIX MaciTabax OCYILECTBIIATh XUMHUECKUE IPOLECCHl B LIENIX
IIOJIy4EHUS HY’KHBIX BEIIECTB U MaTepUaJIOB. be3 pacKpbITUs 3TOW BTOPOU, AEUCTBEHHON CTOPOHBI XUMMH,
HE MOT'YT OBbITh IPaBUJIBHO BOCIPUHATBHI OCHOBBI COBPEMEHHOM HayKH. YSsICHEHUE POJM XMMHUU KaK OJHOM
U3 MPOU3BOAUTENFHBIX CHJI OOIIECTBa, KaK BAKHOTO (haKTOpa HAYYHO — TEXHHYECKOTO MpOorpecca BHOCUT
3HAYUTENIBHBIN BKJIaJ B )KOHOMHUYECKYIO U MTOJINTEXHUUYECKYIO TOATOTOBKY y4aIlUXCsl.

2. OcHOBHBIE 0COOEHHOCTH Padoyeiil MPOrpaMmbl.
PaGouas mporpamma paccuntaHa Ha 68 y4yeOHBIX YacOB B COOTBETCTBHH C KalleHAAPHBIM Oa3MCHBIM
y4eOHBIM IIJIaHOM, TIpeaycMaTpuBatommM 34 yae6HbIx Hepenu B 2016/2017 yue6HoMm roxy mis 11 xmacca:
¢ Jlns WUTOrOBOTO TOBTOPCHHS W YCIICUIHOW IOATOTOBKM K 9K3aMEHY IO XUMHH, OPTaHU3yeTCs
[IOBTOPEHHUE BCEX TEM, U3YUECHHBIX Ha CTapUICH CTYIEHHU.
< IlpumeHeHHne TEKIMOHHO-CEMHHAPCKOTO METOJa M MOJAYIBHOTO OOYYEHHS IMO3BOJISIIOT YYUTEIIO
W3JIOKUTh y4eOHBIH MaTepual U BBICBOOOJUTH TEM CaMbIM Bpems Ui Oosiee 3(P(EKTHUBHOTO
MIOBTOPEHUS BOIIPOCOB TEOPUU U PEIICHUS 3a/1a4 Ha MOCIEAYIOUNX YPOKax B MpeesiaX OTBEACHHOTO
yueObHOro BpeMeHH. Takas Gopma OpraHu3anuyl 3aHATHN TO3BOJISAET YCHIIUTH NPAKTHUECKYIO H
MPUKJIAJHYI0 HAMpPaBIEHHOCTh TPENOJaBaHUs, aKTHUBHEE MPUOOIIATh ydaluxcs K pabore c
Y4EOHHKOM U JIPYTUMHU YIEOHBIMH MOCOOUSMH, OOECIIEYUB B Pe3ysibTaTe 00Jiee BHICOKUI ypOBEHB
MOATOTOBKU IIKOJBHUKOB 110 XUMHUHU

3. ba3oBble Tpe6OBaHMs K NPeNOJABAHUIO Y4eOHOIr0 Kypca, K ¢oopmupoBannio OYYH.

Pabouass mporpamma mnpenycMaTpuBaeT (GOPMHUpPOBAHUE Y ydallUXcsi OOIIey4eOHbIX yYMEHUH U
HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AEATENbHOCTH M KIIOYEBBIX KOMIETEeHIUH. B sToM HampaBneHuun
npuopumemamu A yaeOHOro mpeamera «XuMHs» B CTapllel Ko Ha 0a30BOM YPOBHE SBIISIOTCS:
-YMEHHUE CaMOCTOSITEIbBHO U MOTUBHPOBAHHO OPIaHM30BBIBATH CBOKO IO3HABATEJIBHYIO NEATEIBHOCTH (OT
MTOCTAaHOBKHU LIEJIH JI0 MOJIyYEHHUS U OLIEHKH pe3yJIbTaTa);
-MCIOJIb30BaHKE HJIEMEHTOB MPUUNHHO-CIIEACTBEHHOTO ¥ CTPYKTYPHO-(YHKIIMOHAIBHOIO aHAIN34;
-OIpeeICHHE CYITHOCTHBIX XapaKTEePUCTUK N3y4aeMOro 00ObeKTa;
-yMEHHE pa3BepHYTO 00OCHOBBIBATH CYKJICHHS, JaBaTh ONpPeIeIeHUs, TPUBOAUTD JOKA3aTEIbCTBA;
-OLIEHUBAaHUE M KOPPEKTHPOBKA CBOEr0 MOBEJEHHUS B OKPYXKAIOILIEH cpene, BBINOJIHEHNWE B MPAKTUYECKON
NeSITeIbHOCTH U B TIOBCEITHEBHOM JKU3HU SKOJIOTHMUECKUX TPEOOBAHUI;
-MCIIOJIb30BaHUE MYJIbTHUMEIUMHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTHH Uit 00paboTKH, mepemayd,
cUcTeMaru3aluu WHGOpMaluu, co3/laHusi 0a3 JaHHBIX, MPE3eHTAlUU Pe3ylbTaTOB IO3HABATEIbHON H
IIPAKTUYECKON AESITEIbHOCTH.

4. Mertoauyeckue peKOMEHAAIMHU U TEXHOJIOTHYeCcKHe MOIX0AbI;

B Xo4€ mpf€rnoJaBaHud XUMHUH B CTapHIeI\/'I MKOJE B NIEIAX pcalrusaliuil JTUYHOCTHO-
OPUEHTUPOBAHHOTO TOJX0/Ja B OOYyYEHHM YYaIIMXCS IIKOJBI-MHTEpHATa HCHOJIB3YIOTCS CIEIYIOLIHe
oOpa3oBaTeNnbHbIE  TEXHOJIOTHHM:  370pOBbecOeperarone, MOAYJIbHO-0JI0uHble, WH(GOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE, TECTOBBIE, YPOBHEBOW Iu(depeHanuy, rpyninoBoi AesaTelbHOCTH, OpraHUu3aluu
CaMOCTOSATENILHON pabOThI, HCCIIETOBATEIBCKHUE.



Jist  TOCTHIKEHUS! TOCTABJIICHHBIX O00Opa30BATEIbHBIX, BOCHHUTATEIBHBIX W PA3BUBAIONINX II€NEi
UCIOJIB3YIOTCS  METOABI  OOYYeHHMSl.  Cl08ecHble;  HalNAOHble;,  NpaKmuyeckue;  NOUCKOBblE,
uccnedosamenvckue; penpooyKmusHule.

A TakKe HCIOJB3YIOTCS pa3inyHble (POPMBI 00y4deHMsi: JIeKIus, cemuHap-npaktukym, MKT-
MPe3CeHTAIMs], XUMUYECKUI JUKTAHT, Pa3IMYHbIC BUJIbI CAMOCTOSTENILHBIX paboT, TECT, 3a4eT.

B 6;104HO-MOyTEHOM TEXHOJIOTHUH IPUOPUTETHBIMU SIBISIFOTCS (POPMBI:

Ypox — nexyus. B TeyeHune NByX 4acoB M3JIAraercs BECh TEOPETHMUECKMM Marepuan Tembl. Ha
OCHOBE (ppOHTAIbHOMN Oecelibl C KJIacCOM, MPHUBJICUEHUE YUAIIUXCSI K OOBSICHEHUIO YUUTENb BBISICHSET, KaK
YCBaMBAIOTCSl BOMPOCHI Teopuu. JlocTrxkenuto 6osee 3(p(HeKTUBHOTO KOHEUHOTO pe3yiIbTaTa ClIOCOOCTBYIOT,
AJIEMEHTHI TIEPBUYHOTO KOHTPOJIA (HApUMEp, OTBETHI HAa BOMPOCHI, TUKTAHTHI, TECTHl U T.1.) Ha atux xe
YpOKax paccMaTpUBAIOTCS Clydau INPHUMEHEHHs BOIPOCOB TEOPUU K BBIIOJHEHUIO HECIOXKHBIX 3aJaHMM.
OOpa3upbl peieHnii moka3pIBaeT YYUTEIb WK HarboJiee MOArOTOBICHHBIN yUUTENIeM yJalluics. Yyaluecs
IIPU 3TOM KOHCIIEKTHUPYIOT JIEKIUIO.

Ypok - npakmuxym. OcHOBHAs 3a/1a4a YPOKOB MPAKTUYECKUX 3aHSATUHN 3aKIIOYAETCS B 3aKPEIJICHUH
U yrayOJIeHUM TEOpPeTHYEeCKOro Marepuana M3J0KEHHOro Ha Jekiuu. Ha ocHoBe ompoca ydammxcs H
MIOBTOPEHUSI BOIPOCOB TEOPHH HA HECKOJBKUX YpOKax Y4HUTeIb J100MBaeTcs TOro, YTOOBl BCe ydalluecs
YCBOWJIM OCHOBHBIE BOIPOCHI TEOPUH HA YPOBHE NMPOTPAMMHBIX TpeOOBaHUH. 311€Ch K€ OCYIIECTBISIETCS
muddepeHnpoBanHasi paboTa ¢ y4eTOM MHTEpeca KaXI0T0 YUCHHKA, BhIPaOaThIBAIOTCS YMEHHS U HaBBIKU
COCTABJICHHSI OCHOBHBIX THIIOB XUMHUYECKUX YpPAaBHEHUW M PEIICHHUsS THUIOBBIX XHWMHUYECKHX 3ajad.
OOcyxnaloTcs HECKOJIBKO MaTeMaTUYeCKUX BapHAHTOB pEIICHHUS OMOPHBIX (KIIOYEBBIX) 3a7ad, HX
odopmiieHue.

Hcnone3ysl AMIAKTUYECKUNA MaTepuai U JIPyrue mocoOus, IPOBOAUTCS CaMOCmMosmenvHas paboma
obyuarowezo xapakmepa € TOCIEAYIOIIUM OOCYXIEHHEM pE3yJIbTaTOB Ha 3TOM XK€ YpPOKe, BEHEeTCs
UCIPaBIIEHUE OLITUOOK.

Ypox — 3auem. llpu mpoBeneHuH 3ayeTa, BONPOCHl TEOPUM K 3au€Ty U MPAKTUYECKUE 3aJaHU
U3BECTHBI YydYallleMycsl 3apaHee He MeHee, 4YeM 3a TpU HEeAeNd A0 Hero. Yuaiuecs MOIy4arT
UHIUBUAYAJIbHbIE 3aJaHus 1o Teme. g moiaydeHus IMOJIOKHUTEIbHOW OLEHKH, yJalleMycs Hajo 3HaTb
BOIPOCHI TEOPHH (3aMucath Hy)KHbIE (POPMYIIbI, TOHUMATh X CMBICII, pACCKa3aTh O COJCPKaHHH BOIIPOCA).

Oco0OeHHOCTH OPTONEANYECKOTO PEXUMa MIKOJbI-MHTEpPHATa JUIsl OOJNBHBIX CKOJMO30M YYaIUXCS
YUUTHIBAIOTCSI B BBIOOpE MNpPHEMOB O00y4YeHUsl Ha YpOKax: IpPOBEJEHME B TeUYeHUE Yypoka 2-3
(GU3KYIBTMUHYTOK, COOJIIO/IEHNE PEKUMA KOHTPOJISL HaJl OCAaHKOM yU4eHHKa IpH padoTe 3a y4eOHBIM CTOJIOM.

B kauectBe Mmeroauueckod U HMHPOPMAIMOHHOW MONACPKKHA HCIONB3YIOTCS WHTEPAKTUBHBIE
HarJsIHBIe TTocoOus, pecypcsl MuTepHeTa, Gpoun nudpoBeix obpazoBatenbHbix pecypcoB (LIOP) Llentpa
MOBBIIIEHUS KBaNU(UKAIUA U UH(DOPMAIIMOHHO-METOINYECKOW paboThl T. MarHMUTOropcka M IMIKOJIBHOM
MeINaTeKH.

CdopmupoBannbie y yuammxces 3YH u OYYH B pesynbrare oOyuenust xumuu B 10-11 xmaccax
TECHO CBSI3aHBbI CO CIEAYIOUIMMU NPEAMETAMH:

MAaTeMaTHKA: CBSI3b MEX]y BEIMYMHAMM MAcChl U YUCIIOM MOJIEH BEIIeCcTBa, MEXIY KOJIUYECTBOM
BEUIECTBA M TEIUIOBOM DHEPruel, BBIJESIMBILEHCS WJIA MOIJIOTUBLIEHCS B pE3yJbTaTe€ XHUMHUYECKOTO
B3aUMOJICHCTBHS, BBIPAKACTCA MPSAMOI IMPOMOPIUOHAIBLHON 3aBUCHMOCTBIO Y = k*X.  OOparHas
NPOMOPIMOHATBHOCTE Y=K/X BBIpa’kaeT CBSI3b MEXKAY MAacCOH pacTBopa M €ro KOHIEHTpalued Ipu
pa3baBieHMH WM yrapuBaHUU pacTBopa. Hambonee yacto Ha ypokax XUMHUHU HPOU3BOISATCS Pacd€Thl C
UCIOJIb30BAHNEM TIOHATUHN IPOLIEHT», «IIPOIOPLUL», «YPABHEHHUEY.

unpopmatuka u UKT: naBeixu ucnons3zoBanus LIOPoB (BupTyanbHbIe 1a00paTOPUH, SJIE€KTPOHHBIE
y4eOHUKH, SHIMKIIONEIUH, CIIPAaBOYHUKH), paboThl B IHTEpHETE MpHU CO3/1aHUM NMPE3CHTAMN U HAITMCaHUS
pedepaToB U HAYYHO-HCCIIEIOBATEIHCKUX PabOT.

O0MoJIoOTHs: 3HAaHHE OMOJIOTUYECKON POJIM XUMHUYECKUX JIEMEHTOB (MUKPO- U MAaKPOAJIEMEHTOB) U UX
COEIMHEHM B pa3IMUHbIX OMOJOTHYECKUX TMpoleccax (FeHeTHKa, METabOoIU3M U T.1I.).

¢u3uKa: 3HaHHE OOLIMX OOBEKTOB M3YyYEHMsI, TAKMX KaK BEIIECTBO, €r0 CTPOEHHE U CBOWMCTBA Ha
MHUKpPO- M MaKpOYPOBHSX OpraHu3auuu. 3HaHMs (U3MYECKHUX 3aKOHOB COXpaHeHus (Macchl, 3apsna,
SHEPrUM) ¥ NPUHIHUIA MHUHUMYMa MOTEHIHAJbHOM HHEPrMHM HCHOJB3YIOTCA [UIS  COCTABICHMS
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH pPEeaKLUi, TEPMOXUMUYECKUX YPAaBHEHUH.
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MECTO KYPCA XUMHUHU B YYHEBHOM IIJIAHE

B yueOHOM miiaHe Ha u3yucHHe XMMUHU B 11 Kacce 0OTBOAUTCS 2 yueOHBIX Yaca B HEJCIIO); BCero 68
YUeOHBIX 3aHSATHH.

Pacnipenenenue BpeMeHH MO TeMaM MPOTrPaMMbl 1aHO OPUEHTUPOBOYHO. YUUTENb MOKET U3MEHSTh
ero B Ipejenax roJoBoi CyMMbI yacoB. Pacmpenenenue 4acoB o TemaM 0azupyeTcs Ha OCHOBE aBTOPCKOM
nporpammbl  H.H. Tapwi(ABTOpckas mporpamma: Xumus. PabGouwme mnporpammsbl. [lpenmernas mHHs
yuebnukoB I'. E. Pymsutuca, @. I'. ®enpamana. 10 — 11 xmaccwt / H. H. T'apa. — 2-e u3z., gon. — M. :
ITpoceemenwue, 2016.).

TakuMm oOpasom, B 11 kitacce mporpamMma paccuuTaHa Ha 68 4acoB, U3 pacyera - 2 yuyeOHBIX 4aca B
HEZeJI0, U3 HUX: JJIs IPOBECHUS KOHTPOJIBHBIX - 5 4acoB, MpakTuyeckux padbot - 10 yacos, 1abopaToOpHBIX
OTIBITOB — ©.

Pabouas nporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyosumuc I.E., ®envoman @.I. Xumua. Ocnoevl oowen xumuu. 11 xnacc. Mockea,
Ilpoceewienue, 2019 2.

TPEBOBAHMA K YPOBHIO ITOAI'OTOBKH OBYYAIOIIIUXCSA HA CTYIIEHH
CPEJHEI'O (ITOJIHOI'O) OBPA3OBAHUA

B pesynbrare nzydenus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJDKEH

3namv/noHumamas:

- GavicHellue Xumuyeckue HNOHAMUA. BEIIECTBO, XUMHUYECKHMU JJIEMEHT, aTOM, MOJIEKYa,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJsIpHAs MAacChl, MOH, aJUIOTPONMS, M30TOIbI, XUMUYECKAs CBS3b,
AEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTD, CTCIICHb OKHCIICHUS, MOJIb, MOJISIPHAS Macca, MOJISPHBIA 00BeM,
BEILIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS, PACTBOPbI, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
3JIEKTPOJUTHYECKAs JUCCOLMALNS, OKHCIHMTENb W BOCCTAHOBHUTENIb, OKHCICHHUE M BOCCTAHOBJICHUE,
TerioBoM 3((deKT peakiuu, CKOPOCTb XHMHUYECKOM peaklMH, KaTallu3, XHWMHUYECKOe paBHOBECHE,
YTJIEPOJIHBIN CKeNeT, G YHKIIMOHATbHAS TPYITa, H30MEPHSs, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHUS MACChl BEUIECTB, ITIOCTOSHCTBA COCTAaBa, MEPUOAUYECKUMN
3aKOH,;

- OCHOGHbBlE Meopuu XUMuu:. XUMUUYECKON CBS3H, DJIEKTPOJUTHUYECKON IHUCCOLMALUU, CTPOEHUS
OPraHNYEeCKUX COCTUHECHUI;

- 6aIICHElUe 6eueCmea U Mamepuaipl: OCHOBHBIC METAJUIBI U CILIABBI, CEpHAsl, COJIsIHAsA, a30THAS
M YKCYCHasl KUCJIOTHI; IEJI0YH, aMMHAK, MUHEpaJIbHBIC yIOOpEeHMs, ME€TaH, DTHJICH, alleTHJICH, OCH30I,
3TaHOJ, JKUPBI, MBI, TTIOKO3a, caxapo3a, KpaxMali, KieTyaTka, OeNKHU, UCKYCCTBEHHbIE U CHUHTETHUECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

ymembw:

- Ha3vleamp U3YYCHHBIE BEIIECTBA IO «TPUBUATIBLHOW WUIN MEXKIYHAPOJHON HOMEHKIIATYPE;

- onpedenamp: BaJCHTHOCTb U CTENIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB, TUI XUMHUECKOU CBSI3U
B COCOVHEHMSX, 3aps] HMOHA, XapakKTep Cpelabl B BOAHBIX PACTBOpPAaX HEOPraHMYECKHUX COEIMHEHU,
OKUCJIIUTENb M BOCCTAHOBHUTENb, IPUHAJICKHOCTh BEIIECTB K pa3JIMYHBIM KJjaccaM OpPraHUYECKHX
COCITMHCHHIL,

- XapaKkmepu306ams: SIEMEHTHl MAJbIX NEPUOAOB M0 UX MOJIOKEHUIO B MEPUOAUYECKON CUCTEME
JI.. MenneneeBa; oOmMe XHMHYSCKHE CBOWCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPraHUYEeCKUX COEAUHEHMI; CTPOCHHME M XUMHUYECKHME CBOWCTBA HW3YUYEHHBIX
OPraHNYE€CKUX COCTUHECHUI;

- 00bACHAmMD: 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTAaBa M CTPOCHHUS; MPUPOAY XUMHUECKOU
CBS3M (MOHHOM, KOBAJIEHTHOW, METa/NINYECKOW), 3aBUCHUMOCTh CKOPOCTHM XHUMHUYECKOW peakuuu u
MOJIOKEHUS XUMHUECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

- @bINONHAMb XUMUYECKUN SKCIEPUMEHT MO PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYeCKHUX BEIIECTB;



- NP0B80OOUmMb CAMOCTOSTENIBHBIM MOUCK XMMUYECKOH MH(POPMALUU C UCHOJIH30BAHUEM PA3IUYHBIX
HCTOYHHUKOB (HAy4HO-NIOMYJIAPHBIX W3/aHUI, KOMIBIOTEpHBIX 0a3 [aHHBIX, pecypcoB IHTepHera);
UCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00paOOTKM M Iepenadyd XUMUYecKoil mHpopMaiuu u ee
IIPEJCTABICHUS B PA3JIMYHBIX (popMax;

UCNnONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 HNPAKMUYECKOU O0eAmenbHOCmU U
NOBCEOHEGHOIL HCUZHU OTIA:

- 00BSICHEHUSI XUMUYECKUX ABJICHUN, IPOUCXOASIINX B IPUPOAE, ObITY U Ha IPOU3BO/ICTBE;

- OIPEJIETICHNUs] BO3MOXKHOCTH IMPOTEKAHUS XUMHUYECKHMX IIPEBPALICHUM B Pa3JIMYHBIX YCIOBUSAX U
OLICHKH HX IOCJIEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKpYXKalOLIeH cpene;

- OLICHKH BIIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpelibl Ha OPraHU3M Y€JIOBEKA U ApyTrue
KUBBIE OpraHU3MBl;

- Oe3omacHOro oOpalieHuss ¢ TOPIYMMU W TOKCHYHBIMH BELIECTBAMH, JIaOOpPaTOPHBIM
000pynOBaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY U Ha POU3BOICTBE;

- KPUTHYECKOW OILIEHKU JOCTOBEPHOCTH XHMHYECKOH HMH(MOpMAIMH, TOCTYHAIOMEH M3 Pa3HBIX
HCTOYHUKOB.



COILEPKXAHHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHelilnne XuMHYecKHe MOHSATHS M 3aKOHBI (8 YacoB)

Atom. Xumnueckuit anemeHT. M3oronsl. IIpocTeie U coKHBIE BELIECTBA.

3aKOH COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUHU MPU XUMUYECKUX
peakuusx, 3aKOH IIOCTOSIHCTBA cOCTaBa. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ATOMHBIE opbuTany, S-, pP-, d-, f-amekTporbl. OCOOEHHOCTH pa3MENICHHUS 3JIEKTPOHOB MO OPOUTAIISIM
B aroMax MajbIX W OOJBIIMX IMEPUOJOB. DHEPreTHUYECKUE YPOBHHU, MOAYpOBHU. CBsI3b MEPUOIUIECCKOTO
3aKOHA U TMEPUOANYECKON CUCTEMBbl XMMHYECKUX 3JIEMEHTOB C TEOpHEH CTpoeHus aTtoMoB. KopoTkuili u
JUIMHHBIA BapUaHThl TaOJMIBI XUMHUYECKUX JJIEMEHTOB. llojokeHWe B TEPHOAMYECKOH CHCTEME
XUMHUYECKHUX JIEMEHTOB BOJOPO/A, JAHTAHOUOB, AKTUHOU/IOB U UCKYCCTBEHHO IOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. [lepuoanueckoe M3MEHEHHWE BAJICHTHOCTH U
pa3MepoB aTOMOB.

PacueTHble 3a1aun. Brrancinenue Maccsl, 00beMa MM KOJIMYECTBA BEUIECTBA 110 U3BECTHOM Macce,
00BbEMY WJIM KOJMYECTBY BEIIECTBA OJHOTO U3 BCTYMUBUIMX B PEAKIUIO WIH MOJYYUBIIUXCS B PE3yJbTaTe
peakyu BELIECTB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

Xumudeckasi CBsi3b. BUIbI 1 MeXxaHU3MBbI 00pa30BaHUs XUMHUECKOM CBsi3U. MonHas cBsi3b. KaTnonsl
n aHuoHbl. KoBaneHTHass HenosisipHas cBs3b. KoBajeHTHas MOJIApHAas CBSI3b. DJIEKTPOOTPULATEIBHOCTD.
Crenenp okucienus. Meramnudeckas cBsi3b. Bomopoanas cBsizb. [IpocTpaHCTBEHHOE CTpOEHUE MOJIEKYII
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

Tunbel KpUCTAIIMYECKUX PELIETOK M CBOWCTBAa BewlecTB. [IpHyMHBI MHOrooOpas3usi BEIIECTB:
M30MepHs, FTOMOJIOT U, aJNIOTPOIHUSL, U30TOMUS.

JdemoncTpauuu. Mojeln HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX KPUCTATUTMYECKHUX
pemerok. D dext Tungans. Moaenu MoleKysI HU30MEPOB, TOMOJIOTOB.

PacueTHble 3agaun. Briuricienre macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) IPOAYKTa peaKiu, eclln
JUISL €T0 TIOJIYYEHHMsI 1aH PaCTBOP C OIPENEIEHHON MAaCCOBOM J10JI€M MCXOJHOTO BEIIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccugukanus XuMHUUeCKUX peakliiii B HEOPraHWYECKOM U OpraHMYeCcKOi XUMUHU.

CKOpOCTh peakiiy, ee 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB. 3aKOH ACHCTBYIOLIMX Macc. DHEPrus
aktuBauuu. Kartamu3 m xartanuszatopsl. OOpaTMMOCTh peakuuid. Xumuueckoe paBHoBecwe. CwmelleHue
paBHOBecHs oA JeiicTBueM pa3nuuHbix (akropos. [Tpunnun Jlelllatense. [Ipon3BoacTBO cepHON KUCIOTHI
KOHTaKTHBIM CITOCOOOM.

JleMoHcTpanum. 3aBUCUMOCTh CKOPOCTH pEaKLMU OT KOHLUEHTPAalUU U TeMIieparypsl. PaznoxeHue
MIEPOKCHJA BOJOPOAA B MPHUCYTCTBUHM KaTaiu3aropa. OmpeneneHue cpelabl pacTBOpa C IOMOIIBIO
YHUBEPCAIBHOTO HHIUKATOPA.

JlaGopatopHble onbIThl. [IpoBeneHne peakiyii MOHHOrO OOMEHa Ul XapaKTePHCTUKU CBOMCTB
JJIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nudHbiXx (pakTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIHH.

PacuerHble 3a5aun. Briuucienne maccsl (KoMyecTBa BellecTBa, 00bemMa) MPoIyKTa peakluu, eciu
M3BECTHA Macca UCXOIHOTO BEILIECTBA, COAEPIKAIIETO ONPEAEICHHYIO JOII0 IPUMECEN.

Tema 4.PacTtBopsbl (7 4acoB)

Jucnepcubsie cucteMbl. McTuHHbIE pacTBOpbl. CrocoObl BBIpaKEHUs KOHIIEHTPALMU PACTBOPOB:
MaccoBast J10Jisl paCTBOPEHHOIO BELIECTBa, MOJIIpHas KOHIeHTpalus. Komutonansie pacTBOpbl. 30511, TEIH.

OnexTponuTHueckass auccouuanus. CuiabHble M chadble 3JEKTPONUTHL. Kuciomuo-ocnosHvle
s3aumooeticmsusi 6 pacmeopax. Cpena BOJHBIX PACTBOPOB: KHUCHas, HEWTpasibHas, IIenodHas. MonHoe
npousgederue 800vl. Bomopoauslii mokasatens (PH) pactBopa.

Tuoponus opeanuueckux u HeoOp2anuyecKux coeouHeHull.

IIpakTnyeckas padora. IIpurorosiaeHue pacTBopa ¢ 3aJaHHOW MOJIIPHOM KOHLIEHTpaLUen

Tema 5.9j1eKTpOXUMHYECKHE PeaKIHHu (5 4acoB)

XVMMUYECKHME MCTOYHMKM TOKA. Psi CcTaHAAPTHBIX DSJIEKTPOJHBIX MOTEHUUAIOB. OJIEKTPOJIHU3
pPacTBOPOB U PaCIUIaBOB. [lonamue o koppo3uu memannos. Cnocobwvl 3auumsi 0m KOPPO3uuU.
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Tema 6. Metansl (12 yacoB)

[TonmoxxeHne MeTaIOB B TMEPUOJAMYECKOM CHCTEME XHUMHYECKHUX dyieMeHToB. OOmue CcBOWCTBa
METAJIJIOB. DIEKTPOXUMUYECCKHH s HANPsKEHU MeTauioB. OO0IIHe crioco0bl MOTyYeHUsT METAIIIOB.

0O0630p METAIIOB INIABHBIX MOATPYII (A-rpyIi) NepHOIUYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

00630p MeTawioB THaBHBIX moArpynn (b-rpyrin) nepuoarnYecKoi CUCTEeMBl XUMHUYECKUX IJIEMEHTOB
(Menb, LIUHK, MUMaH, Xpom, jHceie3o, HUKelb, NIAmuHa).

CruiaBbl METAJUIOB.

Oxkcubpl ¥ THIPOKCH]IBI METAJLIOB.

JemoncTpanuu. O3HakoMJIeHHE C oOpa3laMM METAUIOB M UX COeOUHEHWH. B3ammopeiicTBue
IIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX METAJUIOB C BOAOH. B3ammopeiicTBue mMeau ¢ KHCIOPOIOM U CEPOM.
Onektponu3 pactBopa xsuopuaa meau (I1). OnbITel Mo KOPpO3UKM METAIIIIOB U 3aIIUTE OT HEe.

JlaGopaTtopHble onbIThbl.B3anMoaeiicTBUE LIMHKA W JKejie3a C pacTBOpaMU KHUCIOT U IIEIOYCH.
3HAaKOMCTBO C 00pa3aMu METaJUIOB U UX pyAaMu (paboTa ¢ KOJUIEKLIUAMU).

PacuerHble 3agauyu.PacueTsl 10 XMMHUYECKUM YpaBHEHUSIM, CBSI3aHHBIE C MAaCCOBOM JI0JIeH BbIXOAA
MPOJYKTa PEaklMK OT TEOPETUUECKH BO3MOXKHOTO

IIpakTnyeckas padora. PemeHnue 3kcnepuMeHTAIbHBIX 3a/1a4 110 TeMe «MeTajn.

Tema 7. Hemetasasl (10 yacoB)

0O0630p cBoiicTB HeMETAILTOB. OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIIMYHBIX HEMETAIIOB.
Oxcupl HEMETAIIOB U KHCIOPOI0COAEpKaIINe KUCIOTh. BoiopoaHbIe COeIMHEHHS] HEMETAILIOB.

JemoncTpanun.O6pa3ipl HeMeTauioB. OOpas3ibl OKCUI0OB HEMETAIJIOB M KHCIIOPOICOACPKAIINX
kucnot. ['openue cepsl, pocdopa, sxene3a, Maruus B KUCIOPO/Ie.

JlaGopaTopHble ONBITHL. 3HAKOMCTBO ¢ 00pa3aMi HEMETAIJIOB M UX MPHUPOIHBIME COCTUHEHHUSIMHU
(pabora c koyutekusamMu). PacroznaBanue XaopuaoB, Cyab(haToB, KapOOHATOB.

['eHeTHYeCcKas CBSA3b HEOPTAHMYECKUX M OPTaHUICCKUX BEIICCTB.

IpakTnyeckas padora. PenmeHue 3kcnepuMeHTAIbHBIX 3a1a4 110 TeMe « Hemerasiibny.

Tema 8. Xumus u Kku3Hb. (54.)

XnuMus B MMPOMBIIIJICHHOCTH. HpI/IHIII/IHI)I XUMHYECKOTO ITPOU3BOJCTBA. XHUMHKO-TEXHOJIOTHYECKIE
IIPUHLUIIBI IPOMBIILIEHHOTO MTOJIy4eHUs MeTauioB. IIpousBoacTeo uyryHa. I[IpoussoacTso crainu.

XuMmus B 0bITy. XMHUYECKasi IPOMBIIIIEHHOCTh M OKpY Karoliasi cpesa.

IIpakTukym 7 4). PerieHue sKCIEepUMEHTaJIbHBIX 3aJad IO HEOPraHMYECKONW XMMHHU; pelleHue

OKCIICPUMCHTAJIbHBIX 3a4da4 II0 OpFaHquCKOP’I XUMHH; DPCIICHHUC TMIPAKTUYCCKUX PACUHCTHBIX 3a1a4,
IMOJIyUCHHC, CO6I/IpaHI/I€ " pacClio3HaBaHUEC ra30B.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBanue paznenoB u | YueOHble | KoHTposnbHbIE IIpakTHueckas 4acTb
pasnena TeEM 4ackl paboThl 1a00paTOPHBIC | MPAKTUYCCKHE
U TeM OTIBITHI paboThI

1. BaxkHeiilne XMMHYECKHE 8 1 - -
MTOHSTHS U 3aKOHBI

2. CtpoeHue BeniecTBa 7 1 - -

3. XHUMHYECKUE PEaKIun 7 - 2 -

4. PactBopsI 7 - 1 1

5. DIIEKTPOXUMHUYECKHE 5 1
peaxiuu

6. MeTamisl 12 1 1 1

1. HemeTtannsr 10 1 2 -

8. XHMUS U )KU3Hb 5 - - -

9. [TpakTukym,060011€H1E 7 1 - 5
Hroro: 68 6 6 8

Hcnonws3zoBanue Ludposoii o6pazoBarensHoii 1abopaTtopun «Touka poctay
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KpuTtepun u HOpMBbI OLIEHKH 3HAHUI U YMEHUI 00y4alomuxcst

Kontponp pesynbratoB oOyueHUs SBISETCS OJHOM M3 BaKHEHIIMX KOMIIOHEHTOB IIpoliecca
oOyyenuss xuMuHu. B mporecce oOydeHus JOKHBI OBITH YCTAaHOBJIEHBI YETKHE B3aUMOCBS3U MEXKIY
HNOHATUSAMH, (popMUpyeMbIMH Yy ydamuxcs. MIMEHHO TakuM 00pa3oM y HHUX CO3/aeTcsl ompeiesieHHas
cucrema 3HaHui. Kaxxnas HoBast TeMa paccMaTpUBaeTCs JIMUIb [10CJIE TOTO, KAK YUUTENb IPOBENET KOHTPOIIb
OLICHHMBAHUSl YPOBHS YCBOCHHS MOJYYEHHBIX 3HAHHWM JJIi BOCHPUATHS HOBOTO MaTepuana. BwimomHeHue
KaKuX-TM00 YIpaXHEHWH IO HOBOM TeMe crocoOCTByeT Oojee IOIHOMY, OCO3HAHHOMY YCBOEHHIO
MaTepuaa, Co3aeT yCIOBHs Uil (GOPMUPOBAHUS Y YUAIIUXCSI CUCTEMbl XUMUYECKUX TMOHSATHM, JIOTUYECKH
CBSI3aHHBIX JAPYT C JPYTOM.

KonTponp 3HaHMi yuyamuxcsi JOJDKEH MPOBOAMTHCS YUUTENIEM CHUCTEMAaTHUYeCKU. Buibl KOHTpoIs
MOTYT OBITH MPONKCAaHBl B TOAOBOM TEMAaTHYECKOM IJIAHWPOBAHMH, a TAKXKE B IUIAHE M KOHCIIEKTE YpOKa.
OpueHTupoM Al y4yuTels XUMHUU JOJDKHBI OBITh HMMEIOIIUEecs B Iporpammax pyopuku «JlocTmkenue
MPEIMETHBIX, METAIIPEIMETHBIX U TUYHOCTHBIX PE3YIbTATOB.

Kiaccudukaimm BUI0OB KOHTPOJIS DE3VIILTATOB 00VUYSHYS XUMUAU
1. Ilo mecTty B yueOHOM IIporiecce

BBoaHbIH AKTvanmmsanms OonopHeIX Wi | lIpeaBapuTenbHblil KOHTPOJIb OCYIIECTBIISIOT UL
KOHTPOJIb OCTATOYHBIX 3HAHUHU 10 TEME | AUATHOCTHUKU

HUCXOJHOI'0 YPOBHS 3HAHUN U YMEHUU IIKOJILHUKOB,
[I03TOMY IIPUMEHSAETCS B Hayasle y4eOHOro roja, nepen
U3YUYEHHEM HOBOI'O pa3aeia WA TEMBI

Texyimii Koutpoias yveBoenust yaeOHoro | [IpoBoauTcs yauTeieM Ha OPOTSHKEHUH BCETO
KOHTPOJIb MaTepuaia B X01e y4eOHOT0 3aHITHS C LEJBI0 OTCIECKUBAHNS KA4eCTBA
HO3HABAaTEJIBLHOTO IpoIlecca YCBOEHHUS XUMWYECKUX 3HAHUIN U YMEHUN

PaCcCMOTPCHHBIX HA YPOKC

TemaTnueckuit Hrorosas nposepka no TeMe [IpoBoauTCst mOCHE N3VUEHU KAKOTO-JIM00 KPVITHOTO
KOHTPOJIb yu4eOHOro Marepuaia paszeaa Kypca, Kak IIpaBujio, B KOHIIE YETBEPTH,
IIOJIYTONSI, TPUMECTPA, YUEOHOTO roja

HWTorosslii Bua KoHTpOJIS YCBOEHUS ITpoBoauTcst B hopMe UTOTOBOI KOHTPOJIHHOM
KOHTPOJIb yueOHOIro MaTepuaia 3a BeCh paboTE/KOHTPOABHOr0 Tecta id B hopme I'MA nnu
Kypc 00VUYeHHUs EI'D

1. Ilo dpopMe npoBeACHMUS.
* UnauBuayanbHBIN.
* OpoHTanbHbI (MAaCCOBBIH).
2. Ilo cocoOy opraHu3alvu.
* YCTHBIH.
* [TucbMEHHBIH.
e[ IpaKTHUECKHU.

Oue}mBalme YCTHOI'0 OTBE€TA

NuauBuayaabHblii KOHTPOJIb PE3yIbTaTOB MOXKET MPOBOAUTHLCS HA YPOKEe Kak B (hopMe KPATKOro
onpoca ¢ mectra ((hpoHTaTBbHAsS KOHTPOJUpYIOMIAs Oecena), TaKk U B BUAC OOCTOSITEILHOI INMPOBEPKH
3HAHUI W YMeHHUHl Yy J0CKH. DTOT BHUJ ompoca (MHIWBUIAYATbHBIN) MOXHO MPOBOAMTH Ha dTammax
AKTyaJIn3alunu 3HaHPII>i, HN3YUYCHHS HOBOI'O Marcpualia, 3aKpCIICHHUA H COBCPHICHCTBOBAHUA 3HAaHUN U
MPOBEPKU YCBOCHHUS HOBOTO Marepuasia. Bompockl yuwTens s KpaTKOro OMpoca JOJDKHBI OBIThH
JTAKOHUYHBI, CPOPMYIMPOBAaHbl B TOHATHBIX YYEHMKY TepMHUHAxX W TpeboBaTh KpaTrkoro otsera. Jlis
SKOHOMHHU BPEMEHH MOXKHO HCIONB30BaTh KapTOYKH C BOMPOCAMH, HA KOTOpPHIE YYEHUKH TOTOBSITCS
OTBCTUTH Y JOCKH.

Bo Bpems otBera ywamierocss isi JOCTHIKEHHS YCTOWYMBOTO BHUMAHHS Kiacca TOJE3HO
MIPEyCMOTPETh TOCISAYIONIEE 32 OTBETOM PEIICH3MPOBAHUE CO CTOPOHBI JAPYTUX YUAIIUXCs, HCIIPABICHUE
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JOMYIIEHHBIX OMIMOOK, TOTIOJTHEHUE.

[Tpu mpoBeaeHNM ompoca JOMYCKAeTCs 3a7aBaTh yJalleMycsi HaBOSIIME BOIPOCHI ISl TOTO, YTOOBI
MOMOYbh €My C(HOpPMYIHpPOBATH CBOM MBICIU. MOTYT OBITh U JIOTIOJHUTENBHBIE BOMPOCHI, €CIU OHH
HEOOXOMMBI JUIsI TPEJCTOSIIETr0 M3y4eHHUs HOBOTO Marepuasia. Bo BpeMs YCTHOTO OTBETa Y4Yalierocs
YUHUTENIb UMEET BO3MOXHOCTb 3aJaTh JOMOJHUTENIbHBIA BOIPOC AMArHOCTHUYECKOTO XapakTepa, KOTOPBII
TMOMOYET BBISIBUTh COCTOSIHUE 3HAHUI M YMEHUH OTBEYAIOIIIETO.

[IpoBeneHne yCTHOTO MHAMBHUAYAIBHOTO KOHTPOJIA TPEOYET OT YyUUTENsl COOPAHHOCTH UM BHUMAHUSA,
TaK Kak Heo0X0auMo 3a 5-10 MUHYT BBIIBUTH 3HAHHS YJaIIUXCS B KJ1acce.

Yuurens 00s13aH MPOKOMMEHTHPOBATHh OTBET YUEHUKA, YKA3aB HAa OMIMOKN U OTMETUB yJa4HbIC
cTopoHbl. JIF0O0H OTBET OJDKEH OBITH 3aMEUEH YUYUTEIEeM U 00ObEKTHBHO UM OIleHeH. Heobs3arensHo
CTaBUTh OTMETKY 3a Ka)K/IbIil HETOJIHBINM OTBET. ECM ydeHUK HEOJHOKPATHO JIOTIOHSI OTBETHI IPYTrUX
OJTHOKJIACCHUKOB, TO MO>KHO TTOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

OTMmeTKka «5»:
JIaH TIOJIHBIA U MPABWIbHBIN OTBET HA OCHOBAHUM U3YYEHHBIX TECOPUH,
MaTepHall U3JI0’KEH B OMPEICICHHON JOTHYECKOM MOCIIEeI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM,
- OTBET CaMOCTOSTEIIFHBIN
- BO3MO)KHA 0JTHA HECYIIIECTBEHHAS OIIHOKA.

OTMeTKAa «4»:

- JIaH TMOJIHBIA U MPABUIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUH,

- MaTepuall U3JI0KEH B OIPEAEICHHOM MOCIeI0BaTEIbHOCTH,

- OTBET CaMOCTOSTCIIbHBIN

- JOMyIIEHbI 2-3 HEeCYIIECTBEHHbBIE OIIMOKHU, UCTIPABICHHBIE MO TPEOOBAHUIO YUUTENS, UIH
JIaH HEIIOJIHLIA 1 HEYSTKUU OTBET.

OtMeTKAa «3»:

- JIaH TIOJIHBIM OTBET, HO MIPH 3TOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA WJIM OTBET HETIOIHBIM,
MOCTPOEH HECBSA3HO.

OrMmeTka «2»:

- OTBET OOHApYKUBAeT HEMMOHUMAaHUE OCHOBHOTO COZIepKaHUs y4eOHOTro MaTepuara,

- IOMYIIEHBI CYIIIECTBEHHBIEC OMMMOKH, KOTOPHIE YUAIIIMIICSI HE MOXKET UCTIPABUTD TIPHU
HaBOJAIIMX BOIPOCAX YUUTEI.

OtmeTka «1»:

- OTCYTCTBHE OTBETA.

@DpoHTAIbHAS KOHTPOJIUPYIOHIasi 6eceaa oObIYHO JTOCTATOYHO KpaTKoBpeMeHHa. Bompockl, kak u
BO BCSIKOH Jipyroi Oecene, TpeOYIOT KpaTKOro OTBETa, MOATOMY 3a OAMH TaKOH OTBET YYEHHKY CTaBHUTH
OIICHKY HeJb3sl. Hy)KHO 3apaHee HaMeTUTh TeX YYCHHKOB, OTBET KOTOPBIX BO BpeMs Oece/lbl XOTAT OIICHUTb,
W 3a/1aBaTh UM ILIEJICHAIIPABICHHO 3aIUIaHUPOBaHHBIC [T Oeceqpl BOmpockl. OHAKO HE CIEAYyeT 3aJaBaTh
MO/IPSIT BOMIPOCHI OJTHOMY M TOMY K€ Y4eHHKY. Pabotath gomkeH Bech kiacc. dpoHTanbHas Oecena MOXKET
COUETaThCA C YCTHBIM YYE€TOM 3HAHUM, KOIJIa HECKOJIBKO Y4YalluXcsl TOTOBATCA K OTBETY Yy JOCKH.
CnoxHocTh paboOThl 3aKJIIOYAETCsl B TOM, YTOObI HE YIMYCKaTh M3 MOJS 3PEHUS KIACC, y4acTBYIOLIUI B
Oecene, U yJamuxcsi, OTBEUAIOUINX Y JOCKH.

3ader - 3TO METOJ| YCTHOTO KOHTPOJIA, KOTJa YYEHUKAM MPEIOCTABIIETCS BO3MOXKHOCTH 0Oojee
JUTUTENBHO U 00CTOSTEIhHO OTBETUTH Ha BOMpoc. OOBIYHO 3a4eT Ha3HAuaeTCsl BO BHEYPOUHOE BpEMS; KIIaccC
MIPH TOM Pa3eNsieTCs Ha JIBE WM TPU TPYIIIBI, KOTOPHIE IPUXOJIIT HA 3a4eT M0 ouepenr B pazHoe Bpems. O
MPOBEJICHUM 3a4eTa YYUTEeNb COOOIIaeT 3apaHee, 4TOObI ydaliuecs MOTJIU K HeMy IMOATOTOBUTHCS. J[ist
MOATOTOBKM K 3a4eTy YYUTENb COCTABISIET BOMPOCH, a TaKXe MPUMEpHBIC 3a7a4yd, PEKOMEHIYET
TUTEpaTypy, MPEABAPUTEILHO MPOBEPUB, UMEETCS JIM OHA B IIKOJBHOU OuOmmoteke. CpoKH TMpPOBEACHUS
3ayeTa JIOJDKHBI OBbITh M3BECTHBI 3aMECTUTENI0 JUPEKTOpa MO Yy4eOHO-BOCIMTATENIbHOM pabore, YTOOBI
MO3KHO OBLIIO PETyIUPOBATh HATPY3KY yUaIIUXCSl.

Kiaccnueckuii 3ader mpeaycMaTpUBaeT BBISIBJICHUE YPOBHS 3HAHWM, YMEHUN U HABBIKOB YYaIlIUXCS
BO Bpemsi Oeceipl yueHuKka ¢ yunuteneM. OH JaeT MoJIHOEe U TOYHOE MpeJICTaBleHre 00 yPOBHE O0YYEHHOCTH
KaXJIOTO yY€HWKa, OJHAKO OTHHMAeT MHOTO BPEMEHH, YTO BEJET K MEPErpyKCHHOCTH KaK yYUTENsl, TaK U
YUEHHUKA.

OnenuBanne NUCbMEHHOH PadoOTHI
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[TucbmenHble pabOTHl MOAPA3ACITSAIOT Ha TEKyIIMe (IIPOBEPOYHBIC) M UTOTOBBIE (KOHTPOJIBHBIC)
paboThI; IO BpEMEHU OHU MOTYT 3aHUMaTh BECh YPOK HJIU €r0 YacTb.
K Meronam nmuUChMEHHOW NMPOBEPKH Pe3yJIbTaTOB OOYYEHHUS OTHOCATCS NMHUCHBMEHHAsh KOHTPOJIbHAs
pabora Ha 45 muH, mpoBepouHblie paboTel Ha 10-15 MuH (Hampumep, pelIeHHE PacUYETHBIX 3aad),
[IMCbMEHHbBIE JOMAlIHUE 33aJaHUs, NHUCbMEHHBIM Y4eT 3HAaHUM OTHEJBHBIX YYaIIMXCSA [0 KapTOdKam,
XUMHYECKUE TUKTAHThI, 33JJaHUs TECTOBOTO TUIIA U T.II.
[ToaroroBka ydvammxcsi K KOHTPOJBHOM paboTe damie BCEro OCYLIECTBISETCS Ha 0000Maromumx
ypokax. O MHpoBeIEHUU KOHTPOJIBHOM pabOThl yyallUXcCs MPEAyNpexaaloT 3apaHee, 4ToObl OHM MOTJIHU
IIOATOTOBUTHCA.
Copep:xaHue KOHTPOJIbHOM paboThl 0XBaThIBAET BECh HarboJiee BaXKHbBII MaTeprall KOHTPOJIUPYyeMOn
TeMbl. B Takoii 0oJibIION KOHTPOJIBHOH paboTe 3aJaHusi NOJDKHBI OBITh €IMHBIMH JUIS YYallMXCS BCEX
ypoBHEH pa3BUTHiI. B KOHTposibHYIO pPabOTy pEKOMEHIyeTcs BKIOYaTh pa3HOOOpa3Hble 3a/laHus:
0000IIaromye BOMPOCH, KAyeCTBEHHBIE M PACUYETHBIE XUMHUYECKHE 3aJayM, IETOYKH MpPEeBpaLICHUH,
TECTOBbIE, rpaduueckue 3agaHus U T.0. HeoOXoauMo HCMONb30BaTh HaWOOJbIIEE YHCIO BapUaHTOB.
Terpamgu i1  KOHTPOJBHBIX PAa0OT SBISAIOTCS JIOKYMEHTOM, KOTOPBI MOXXET OBITh MpOBEpeH
aJIMUHHUCTpalMel NIKOJbl U MHCIIEKTOPOM OT/ieda 00pa30BaHus, MO3TOMY TE€TPaau /Ui KOHTPOJIbHBIX padoT
JIOJDKHBI XPAHUTHCS B XUMUYECKOM KaOMHETE B TEUEHUH Y4E€OHOI0 roja.
Yuuteno HMHOTJA JOBOJIBHO TPYAHO OMNPEACNTUTh CTENEHb CIOKHOCTU MOJOOpPAHHBIX 3aJaHHA.
MeTOoAUCTBl COBETYIOT BOCIOJIB30BaThCA CIEAYIOMMM TpueMoM. Heo0XommmMo camMoMy BBIIOJHHUTH ATY
paboTy, a U3pacxoJ0BaHHOE BpeMsl JUIs YUEHUKOB 8-9-X KJIacCOB HAJ0 yBENUYHThH B 5 pa3, a /Ui CTapIINX
KJIaCCOB - B 3 pa3za. MOXHO B X0Ji¢ MPEABAPUTEILHON CaMOCTOSITENIbHON PadOThl MPEIOKUTH HECKOIBKO
TUMUYHBIX 33JJaHUI U TPOAHATN3UPOBAThH CTEIIEHb X BBIMOJIHEHUSI.
[Ipu oueHMBaHMM OTBETAa Y4YalIErocs HEOOXOJMMO YYHMTHIBATH Ka4eCTBO BBITIOJHEHHS pabOTHI 1O
3ananusaM. KontponbHas paboTa olleHHBAeTCs B LIEJIOM.
Ormerka «5»:
*  JIaH NOJIHBIA OTBET HAa OCHOBE M3YUYEHHBIX TEOPUI, BO3MOXKHA HECYIIECTBEHHAS OIINOKA.
OtrMmeTka «4»:
e JIOMYCTHMAa HEKOTOPAasi HEMOJIHOTA OTBETA, MOXKET OBITh HE O0JIee ABYX HECYIIECTBEHHBIX
OLIMOOK.

OtrMmeTka «3»:

* paboTa BBINOJIHEHA HEMOIHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCs He 0oJiee 0JTHOM
CYIIECTBEHHOH OIIMOKHU U 2-3 HECYIIECTBEHHBIE.

OrmeTka «2»:

*  paboTa BBINOJIHEHA MEHbIIIE YEM Ha TPETH,

*  HMMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

Ormerka «1»:

* pa0oTa He BBINOJIHEHA.

Bo3moskHa ciemyromas cucteMa OlleHUBaHUS KOHTPOJIBHON PabOThI MO MATHOATUTBHON CUCTEME:

IpU BBINOJIHEHUH y4yeHHKOM OT 96 10 100% pabGoThl CTaBUTH OLIEHKY «5»; 0T 76 10 95% paloTsl -
«»; or 50 no 75% - «3»; ot 20 no 50% - «2». Ilpu MOJHOM OTCYTCTBUHU IPABUIBHBIX OTBETOB WM
BBITIOJTHEHUU paboThl MeHee yeM Ha 20% cTaBUTCs oreHka «1».

[Tpu oreHKe BBIMOJHEHUS] MHUCbMEHHOM KOHTPOJIBHON paboThl HEOOXOJUMO YYUTHIBATH TPEOOBAHUSA
€IMHOTO OpdorpaduyecKoro peKruma.

Bce paboThl 00s13aTeNbHO AOKHBI OBITH MPOBEPEHBI K CIEAYIOUIEMY YPOKY, IIPU 3TOM YUYUTEINb
JOJDKEH CcoOI0aTh MOJHYI0 OOBEKTHBHOCTh. OOs3aTeNeH aHalu3 pe3ybTaTOB NMHCbMEHHOH padoThl U
pabota Hax TUNMYHBIMH ommmOkamu. OOBbsBIEHHE OLEHOK M aHauu3 paboT TpeOYyIT OT YyduTems
COOTBETCTBYIOIIETO MEAArOrMYE€CKOr0 TaKTa.

OneHnBaHKe TECTOBBIX paboT

TecTbl, cocTosIIME U3 MATH BOIPOCOB MOYKHO HMCHOJb30BaTh MOCIIE M3YYEHMs KaXJI0r0 MaTepuana
(ypoka). Tect m3 10—15 BompocoB ucmomb3yercs isd TNepuoandeckoro koHtpoissa. Tect w3 20—30
BOIIPOCOB HEOOXOIUMO HCIIOIB30BATh JJIs1 UTOTOBOTO KOHTPOJISL.

[Ipu oLleHMBaHUU UCIIONIB3YETCS CIeNyIoIas IIKaia: Jjs TecTa U3 MATH BOIPOCOB * HET OLIMOOK —
OLIEHKA «5»; * 0JJHA OLIMOKA - OLIEHKA «4»; * IBE OLUIMOKU — OIIEHKA «3»; * TPU OLUIMOKU — OLIEHKa 2.
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Ecmu onenka BwicTaBisieTcss B (opme 3ader/He3aueT, TO 3a4eT CTaBUTCsA mpu BeimodHeHWH 70%
3amanuii. Takas Gopma OIEHKH UCHOIB3YETCs, €CIIU TECT COACPKHUT YIPaKHEHUS Ha pacro3HaBaHue. Ecimu
TECT OLIEHMBAETCS MO MATUOAJUIBHOW CHUCTEME, TO CTaHAAPTHBIE KPUTEpUH OLEHOK TakoBbl: 91-100% -
oreHka «5»; 81-90% - onenka «4»; 80-70% - ouenka «3»; Hmke 70% - orieHKa «2».

Ouenka yMeHUH peliaTh pacyeTHbIE 3a1a4H
OTMeTKka «5»:

. B JIOTHYECKOM PACCYXICHUH U PEIICHUH HET OIIHOOK,
OTmeTka «4»:
. B JIOTUYECKOM PACCYK/ICHUU U PEIICHUHU HET CYIIECTBEHHBIX OLINOOK,
. JIOMYIIEHO He OoJiee ABYX HECYIECTBEHHBIX OIINOOK
OTmeTKa «3»:
. B JIOTHYECKOM PAaCCYKJIEHUU HET CYIIECTBEHHBIX OIINOOK.
. JIOITyCKaeTCs CYIIECTBCHHAS OIMOKA B MATEMaTHUECKUX pacueTax.
OTmeTka «2»:
. HMMEIOTCSI CYIIECTBEHHBIC OIIMOKH B JIOTUYECKOM PACCYKJICHUU U PEILICHUH.
Otrmerka «1»:
. OTCYTCTBHE OTBETA Ha 3aJIaHUE.
OueHka 3KCIepUMEHTAJBLHBIX YMEeHHUI (B Npouecce BbINOJHEHHUS NPAKTHYECKUX padoT mo
HHCTPYKIMH)

[IpakTrueckue pabOTHI MO XMMHH BBINOJHSIOTCS B TETPAAsIX I MpakTH4YecKux pabot. Ilpwu
OIICHMBAHUHU OTYETA IO BBIMOJHEHUIO MPAKTUYECKOW pabOThl 0c000€ BHUMAHUE YICISIETCS KA4eCTBY U
MIOJIHOTE CAaMOCTOSITENIbHBIX BBIBOJOB YUEHHUKA.

KonuuecTBo mpakTudeckux padoT OMpeeieHo B IPOrpaMme.

B Tedenue yueOHOro rosia TeTpaau A NPaKTUYECKUX pabOT XpaHUTCS B IIKOJIE.

OTMeTKa «S5»:

. OKCIIepUMEHT BBINOJIHEH NOJMHOCThIO. Cenanbl MpaBuilbHbIE HAOIIOICHHUS U BBIBOIB,
. HKCHEPUMEHT OCYIIECTBJIEH IO IJIaHy, C YI4ETOM TEXHMKH 0€30MaCHOCTU U MpPaBUII
paboTHI ¢ BelllecTBaMH U MpUOOpamH,
. IPOSIBJICHBl  OPraHU3allMOHHO-TPY/AOBbIE yMeHHUs (HOJJEpKHUBAETCd YUCTOTA
pabouero Mecra, MOpsAZ0K Ha CTOJIE, SKOHOMHO HCIIONIb3YIOTCS PEAKTHBBI).
. JlomnyieHsl He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK MPH 0(OPMIIEHUU paOOTHI.

OrMmerka «4»:

* paboTa BBINOJIHEHA, CJIEJIaHbl PAaBUIIbHBIC HAOIIOAEHUS U BBIBOJBL: SKCIIEPUMEHT
BBINOJIHEH HEMOJHO WM HaOIOAAIOTCS HECYLIECTBEHHbIE OIIMOKM B pabore C
BEIIECTBAMU U MPUOOPAMHU.

OrMmerka «3»:

*  OTBET HEMNOJHbIH, paboTa BBHINOJIHEHA MPABUIBHO HE MEHEE, YeM HAIlOJIOBUHY,
JIONYIIeHa CYIIECTBEHHas OIIMOKa (B XOJA€ HKCIEPUMEHTa, B OOBSICHEHHM, B
odopmiienun pabotsl, o Th npu pabote ¢ BeniecTBaMu ¥ NMpUOOpPaMu), KOTOPYIO
yyaluicss uchpamisgeT 1o TpeOoBaHuio yuutens. Jlomyckaercs odopmiieHHe
paboThl O6€3 3anucy ypaBHEHUH peaKIHii.

*  DKCHEpPUMEHT IIOJHOCTBIO BBIOJIHEH B COOTBETCTBUM C MHCTPYKLUSMU U
MpaBUJIaMH TEXHUKHA 0€301acHOCTH, HO paboTa He opopMIIeHA.

OTrmerka «2»:

* BrInonaHeHO MeHee MOJIOBUHBI paboThI;

* JIOMyIIeHBl JBe WM 0oJiee CYIIECTBEHHBIC OIIMOKM B XOJ€ JKCIIEPHMEHTA, B
oO0bsicHeHHH, B odopmieHun pabotel, o Th mpu pabGore ¢ BemecTBamMH U
npubopamu), KOTOpbIE YUaIIUICS HE MOKET HUCIIPaBUTb.

Otmerka «1»:
* paboTa He BHINOJIHEHA,
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* MIOJIHOE OTCYTCTBHUE SKCIEPUMEHTAIIbHBIX YMEHUI.
OTtpaboTka MpakTUYECKUX padOT HE MpeayCMaTpUBAETCS MPH OTCYTCTBUM YydYalllerocs Ha
MIPAKTHYECKOU paboTe, PpH BHITIOJHEHUN YKa3aHHBIX pabOT Ha OTMETKHU «1» 1 «2».
B uCKIIIOUNTENBHBIX Cly4yasX MpU OTCYTCTBHHM YYaIIErocs MO YBaXXUTEIbHBIM MPUYMHAM
YUUTEh MOKET IPEJOCTaBUTh BO3MOXHOCTh BBITOJHUTH MMPAKTUIECKYIO Pa0doTy.
Ouenka yMeHMid pemiaTh IKCIIePUMEHTAJIbHbIE 3aa4H
[Tpu olleHKE 3TOTO YMEHUS CIEAYEeT YUUTHIBATH HAOIOICHUS YUUTENS M PEIbSIBISIEMbIC yIaIUMCs
pE3yNAbTaThl BBIIOJIHEHUS OMBITOB.
OtrMmetka «5»:
*  [Inan pemienus 3agayu cOCTaBIlIeH MPABUIIBHO,
*  OCYHIECCTBIIEH MOAOOP XUMUYECKIX PEAKTUBOB M 00OPYIOBAHUS,
*  DKCIEPUMEHT BBIOJIHEH MOJIHOCTHIO,
*  JIaHO MOJIHOE OOBSICHEHUE U CJIeTaHbl BHIBOJIBI.
OTmerka «4»:
e  [UIaH PEIICHHUs COCTAaBJICH MPAaBUIIBHO,
. OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB U 000pYIOBaHUS,
®  OSKCIEPUMEHT BBIIOJIHEH MOJIHOCTBIO,
e  JIONYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK (B 00BICHEHNUHU U BBIBO/AX).
Ormerka «3»:
e  [UIaH PEIICHUs COCTABJICH MPABUIIBHO,
®  OCYIIECTBJIEH OI00p XMMHUYECKUX PEAKTUBOB U 000PYAOBaHMUS,
®  OKCIEPUMEHT BBINOJHEH HE MEHEE, YeM HAIOJIOBHHY, JOMYIIEHA CYIIECTBEHHAs OIIMOKa B
OOBSICHCHHU U BBIBOJAX,
®  DKCIEPUMEHT BBIOJIHEH MOJIHOCThIO, OTUET HE COCTABIICH
e  JIONYIIEHbl HAPYIICHUS TEXHUKU OE30MaCHOCTH, SKCIEPUMEHT BBHIMOJIHEH MOJIHOCTHIO,
C/IeTIaHbl HECYIIIECTBEHHBIE OIIMOKH B OOBSICHEHUH U BBIBOJIAX.
OtrMmeTka «2»:
e  JomylIeHsl ABe U Oosiee ommOKU (B MJIaHE pelieHHs], B TOA00pe XUMUYECKHX, PEaKTUBOB U
o0opynoBaHus, B OOBSICHEHUHU U BBIBOJIAX ).
e  JIONYIIEHBI HAPYIICHUS TEXHUKU O€30MacHOCTH
Ot1mertka «1»:
e  3ajaya He pelleHa.
e  HE MPUCTYIUI K paboTte
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NEPEYEHD IIU®POBBIX OBPA3OBATEJIBHBIX PECYPCOB U WEB-CAMTOB UHTEPHET.
[IIupoxuii BEIOOP AMEKTPOHHBIX MOCOOM MPEICTABIIECH B €MHON KOJUIEKIINH [U(PPOBBIX 00pa30BaTEIbHBIX
pecypcoB: http://school-collection.edu.ru/.
[Tepeuenn Web-caiiToB, pekOMEHIyeMbIX JJIs1 KCIIOJIb30BaHKS B pa00Te YIUTEIAMH XHUMHUH:

No | Ha3Banwme caiita wmm | Cozneprkanue Anpec (URL)
n/ | craTtbu
1
1. | Kypunan «Xumus: ConeprkaHre HOMEPOB U aHHOTAIIUU http//www.chem.msu.su/rus/school/
METOMKA crarei )KypHaia chemistry_meth/welcome.html
NpernoaBaHus B
TIIKOJIC)
2. | HlxonbHbie Cepwusi IKOJBHBIX YUCOHUKOB I10 http://www.chem.msu.su/rus/school/
YUEOHHKH 10 XUMHUU | XMMHUHU aBTOPCKOTO KOJUIEKTHUBA
st 8-11 xmaccos xuMpaka MI'Y nox oOrielt pegaxiuen
obmeobpaszoBarenbHo | akanemuka PAH B.B.JIynuna.
W LIKOJIBI [Iporpammel kyp- coB. [loypounoe
TUTAHUPOBAHKE. DJIICKTPOHHBIC TEKCTHI.
3. | Alhimik [Tone3usie coBeTsl, 3 (heKTHBIE http://eqworld.ipmnet.ru/indexr.htm
OIIBITHI, XUMUYECKHE HOBOCTH,
BUPTYaJIbHBIA PENIETUTOD,
KOHCYJIbTAIIH, UCTOPUSI XUMUHU
4, | C-BOOKS Jluteparypa no xumuu http://c-books.narod/ru
5. | AToMbI B Kpuctaiax | YdyebHoe nocodue ekarepunOyprckux | http://virlib.eunnet.net/win/
y4éHbpix A.C.MocKBHHA 1 metod_materials/wm9/
0. J1.ITanoBa
6. | Mup xumuu CnpaBounas uHpopMalus, HOBOCTH http://www.chem.km.ru/
HAYKH
7. | OnopHble KOHCNIEKThI | [ToypouHble KOHCIIEKTHI [Ist http://khimia.hl.ru/
10 XUMHUHU IKOJIbHUKOB 8-11-X kiaccoB
8. | OnbIThI 11O Onucanwue peakiuii, pororpadum, http://shnic.narod.ru/
HEOPTraHMYECKON cripaBoYHasi UHPOPMAIHSI
XUMHHU
9. | OTKpBITHIA KOJUTGDK: | YUeOHUK 110 XUMUH, TaOIHIIa http://www.chemistry.ru
XUMUS MeHpeneeBa ¢ moipoOHOH
XapaKTEPUCTUKOU JIEMEHTOB,
WHTEPAKTHUBHBIC MOJICITH, HOBOCTH,
xpecromarus, IHTepHeT-pecypchl 1Mo
XUMHUH, TECTHI
10 | [lepBoHauambHBIC 3aj1aHus U ONBITHI HA ypOKaxX XuMuu B | hitp://www-windows-
XUMUYecKHre oHATus | 8-m kiacce. CTpaHuia cepsepa 1251.edu.yar.ru
SIpocnaBcKOro 00IaCTHO-TO IIEHTpa
JIMCTaHIIMOHHOTO 00y4YeHUs
IKOJIbHUKOB
11. | lIkonbHas xumusi — | CipaBOYHUK ¥ y4eOHHK 110 XUMUH. http://www.schoolchemistry.by.ru
CIIPaBOYHUK 110 I'maBHast 0COOEHHOCTH —
XMMHHU ¥ aKTHBHAS XUMKAJIBKYJISTOP, KOTOPBIH yIIpoIaeT
MIOMOIIb YYCHUKY pelIeHue 3a1a4 1o XUMuH
WJIN CTYJICHTY
12. | Poccuiicknit Komnnekuwus skcriepumenToB 1o xumun | http://experiment.edu.ru/catalog.a
o0OpazoBaTenbHbBIN sp?
opTaj ob_nol12619
13. | Kypc opranmueckoii | [loctanoBka ombiToB. Kmaccer http://formulad4.narod.ru
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http://school-collection.edu.ru/
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
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xumuu 3a 10-#
KJIacc.

OPraHUYECKUX COEIUHEHHI,
TecTupoBanue. buorpaduun
3HAMEHUTBIX YYEHBIX.

14. | Opranuueckas DieKTpOoHHBIM y4eOHHMK Uit cpemneid | http://cnit.ssau.ru/organics/
XHMHUSL. IIKOJIBI.
15. | Xumust st Bcex. DJICKTPOHHBIA CHPABOYHHK 3a http://www.informika.ru/text/databas
NONHBIA Kypc Xumuu. [Iporpammel e/chemy/START.html
10 XUMHH, TECTHI.
16. | Xumusi. DKCIIepUMEHTAIbHBIA YUEOHHK 10 http://hemi.wallst.ru/
OO6pa3zoBarenbHbIi o0meil 1 HEOpPraHMYECKOW XUMHH
calT I maa 8-11-x kJaccos,
IIKOJIbHUKOB npeaHa3HAYCHHBIN KakK s

Ha4daJIbHOI'O 06yqu1/I;{, TaKk U 1JIA
IIOATOTOBKM K 3K3aMCHaM B BY3.

XuMmudeckue CJIOBApH, OJIUMIIHAAbI
110 XHMMHUH.

1.

N

Ilonublli mIEpEYECHB

2016

AJICKTPOHHBIX 00pa30BaTENBHBIX HW3JAHUH MOXXHO HAWTH B MOCOOWHU
«MHTEPHET — yuutemo: Xumusi» A.D.Ilymkapés u np. Yensounck, «B3rasa», 2006r.

CIIMCOK JIMTEPATYPbI
Pymsutuc I'.E., ®enpaman @.I'., Xumus. OcHoBel o0mieit xumuu. 11 xmace. — M.: [Ipocemienue,

I'apa H.H. Xumus. [Iporpammsl o01eo0pazoBarenbHbix yupexaenuit. — M.: [Ipocsemienue, 2010
Bpeiirep JI.M., baxenosa A.E., Xumus 8-11 kiaccel. Pa3BepHyToe TeMaTuueckoe MiIaHupOBaHUE 110
yuebHukam Pymsutuca I'.E., ®enpnmana @.I'., Bonrorpaa, Yuurens, 2009

Xomuenko N.I".COopHUK 337124 ¥ yIIpa)KHEHUH 110 XUMHH.
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TeMaTnyeckoe NIIAHMPOBAHUE Y4eOHOT0 MATEPUAJIA IO XUMHUU

nJis u3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. @eabamana 11 kaace

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

Kt
Ne Tema ypoka DJIeMeHTBbI TpeGoBanus K ypoBHIO Kpurepuu ouenku ®opmbl U dom.

ypoka co/iep:KaHUsA NMOATrOTOBKH MeTO/AbI 3a/laHHe
Jlara

npose

AeHUs

Teopernyeckue 0CHOBBI 001IEH XUMUHU
Tema 1. Bakueimue XuMU4YeCKHe NOHATUA U 3aKOHBI (8 4acoB)

1. Crpoenue atoMa. Snpo | 3HaTh oOcHOBHBIE Xxumuue- | Kpurepun oueHku Wunusunyansras, §1,c.6.B.
AtoM. XuMn4eckui (IpOTOHBI, HEUTPOHBI) | CKUE TMOHSATHUSA: BELIECTBO, | TEOPETUUYECKUX 3HAHUN 1?560 :T?HI;H;? 6’61);?1?;;’7 2-3
aneMeHT. I30TOoIEL. U BJIEKTPOHBI. XHUMHYCCKHI 3JIEMCHT, aTOM, CII0BECHBbIA, IIoaroro

W3oTonsLI. MOJIEKYJIa, HarIAAHbIH, _ | BUTBCS K
01.09 | IloBropenwue npoiineHHoro B | CocTaB aTOMHBIX SIIEp | OTHOCHTENbHAS aTOMHAs U HACTIAHOTIONCKOBEI | g omTp.p
10 k1. MOJIEKYJIApHAas MacChl, HOH, Tleparambiii ao.
HU30TOIBL; yMCTh KOHTPOJIb 3HAHMI
ONPEACIATh 3apsi HOHA
2. BxoaHasi KOHTPOJIbHAA KonTponbnas padora VY cBOEHHE OCHOBHBIX BBOJIHBIN KOHTPOJIB
padora Nel 3a kypc 10 kiacca 3JIEMEHTOB COJIEP KAHUSA
Kypca xumui 3a 10 xnace
05.09 Kpurepun ouieHkH ymeHuit
peuare pacu€THEIE
3aJ1a4H.
3 3aKOH COXpPaHEHUsI MacChl MU | 3aKOH COXPaHEHUS YMeTh NPUMEHSTh 3aKOH Kpurepun ouenkun NunuBunyansHa | §2,c.9.
DHEPrUH B XUMUU MAacchl BELIECTB. 3aKOH | COXPaHEHMs MACChI BEILIECTBA | TEOPETUUYECKUX 3HAHUU. a1, GppoHTanmbHas, | Ne2-4
08.09 COXpaHEeHHS U pabota, paboTa

npeBpaieHus. Jledexr

C Y4eOHUKOM,
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MacChl CI10BeCHBIH,
HarJIsSITHBIHN,
YaCTUYHO-
TTOMCKOBBIM.

4, [lepuoanueckuii 3aK0H. Crpyxkrypa I1.C. 3HaTh OCHOBHBIEC Kputepun onenku NunuBunyansHa | §3,c.14-
Pacnpenenenue 3eKTPOHOB | TJIaBHBIC U IOOOYHBIE | XUMHUYECKUE TTOHSATHS: TEOPETUYECKUX 3HAHUU. a1, ppoHTanmbHasg, | 15,Ne 2-
B aTOMax 3JIEMEHTOB MaJbIX | MOATPYIIbI, MaJIble U | IEPEXOIHBIC SJIEMEHTHI. paborta, pabota | 4,TecTsl
NIEPUOJIOB. OO0JIbIINE TTEPUO/IBI. YMeTh onpenensaTh C Y4eOHHKOM,

12.09 Opb6wurais, s-, p-, d- MaKCHUMaJILHOE YUCIIO CroBecHBIH,

opburainmu, JJIEKTPOHOB Ha YPOBHE HaTJISIIHBIHN,
SHEPIreTHYCCKUE (cmoe) mo popmyse, YaCTUYHO-
MIOlypOBHHU, CIIHH, XapaKTepu30BaTh MOPSI0K IOMCKOBBIH.
criapyuBaHue 3aMOTHEHUS AIEKTPOHAMHU
3JICKTPOHOB IIOAYPOBHEN B aTOMax [IepBruHbIi1
XUMHYECKHX 3JIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3ammceIBaTh UX 3HAHHUI
ANEKTPOHHBIE (HOPMYIIBI U
rpau4yecKrue CXeMbl.
YMeTh naBath
XapaKTEPUCTUKY
XUMHUUYECKHX 3JIEMEHTOB I10
MIOJIOKEHUIO B
MIEPUOJNYECKON CUCTEME U
CTPOEHHIO aTOMa.

S. Pacrnipenenenue 21€KTpOHOB 3HAaTb OCHOBHBIE Kpurepun oueHku WupuBunyansaa | §4,c.22
B aTOMax OOJbIINX XUMUYECKHE TOHATHS: TEOPETUYECKUX 3HAHUM. 1, GppoHTanbHas, | Ne 1-5
NIEPUOIOB MIEPEXOIHBIE DJIEMEHTHI. paborta, paboTta

15.09 YMeTb onpenensiTb C Y4eOHHKOM,

MaKCUMAaJIbHOE YHCIIO0
AJIEKTPOHOB Ha YPOBHE
(cmoe) mo popmyre,
XapaKTepu30BaTh MOPSIOK
3aIOJIHEHUS JIEKTPOHAMHU
MTOAYPOBHEN B aTOMax

CrnoBecHbIH,
HarJISTHBIN,
YaCTHYHO-

TIOMCKOBBIH.

[lepBruHBbIil
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XUMHYECKHX 3JIEMEHTOB,
3aIHCHIBATh MX AJICKTPOHHBIE
dhopmysel 1 rpadudecKue
CXEMBI.

VYMeTh naBath
XapaKTePUCTHKY
XUMHUYECKHX 3JIEMEHTOB I10
MIOJIOKCHHUIO B
MEePUOUYECKON CUCTEME U
CTPOCHHIO aTOMa.

KOHTPOJIb
3HAHUHN

19.09

ITonoxenue B [ICXD
BOJIOPO/Ia, TAHTAHOUJIOB,
AKTUHOMJIOB UCKYCCTBEHHO
MOJIYYCHHBIX JIEMEHTOB

JIaHTOHOUIBI,
Axtunounbsl. UckycTBE
HHO TIOJIyY€HHbIE
3JIEMEHTHI.

YmeTtb A0Ka3bIiBaTb
[BOMNCTBEHHOE NOJIOXEeHUEe
BOAOPOAa B NepMoamyecKkom
cucTeme, onpeaenartb
MECTOMONOXKEHNE
JTAHTAHOMA0B N aKTUHOUIOB.
3HaTb 3HaYeHMe
nepuoaMyYecKoro 3aKoHa u
nepuoamMYeckomn CUCTEMbI

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

NupuBunyansHa
s, GpOHTATIBHAS,
pabora, pabota
C Y4eOHUKOM,

§5 c.25,
Neq

22,

09

BanieHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB

26.09

Ileproanueckoe U3MEHEHNE
BAJICHTHOCTH U PAJUyCOB
aTOMOB.

BanenTable
BO3MOKHOCTH.
CBoOoanbie opOUTamy,
H3meHeHns aTOMHOTO
paauyca, yucia
SHEPTreTUYECKHUX
YPOBHEM, uncia
BaJICHTHBIX
3JIEKTPOHOB B
MepUOoIax U rpynmnax
IICXD

3HaTh BaJlCHTHBIC BO3MOXHOCTH
ATOMOB AJIEMEHTOB 2 MaJloro
nepuoa, yMeTh OOBSACHATH
MPUYUHY WX BBICHIEH BaJIECHTHOCTH
(V).

Ymertn onpenensTh BAIEHTHOCTh
3JIEMEHTOB MPH 00Pa30BaHUH XHM.
CBSI3H TI0 JIOHOPHO-aKIEITOPHOMY
1 OOMEHHOMY MEXaHU3MY. ¥ MeTh
COCTaBIIAITh TpapUIECKIE CXEMBI
CTPOCHUS BHEUTHHUX JJIEKTPOHHBIX
CJI0OEB aTOMOB, TOKA3bIBAIOIIINE
BaJICHTHBIE BO3MOKHOCTH
HEKOTOPBIX aTOMOB XHM.
9JIEMEHTOB B BO30YXAEHHOM U
HEBO30YKIEHHOM COCTOSTHUHI

Kpurepun ouenkun
TEOPETUYECKUX 3HAHUM.
Kpurepuu onieHkn ymenui
peLIeHNs paCUETHBIX
3az1a4.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

CnoBecHBIH,
HarJIsS AHBIN,
YaCTUYHO-

MMOMCKOBBIH.

ITepBruuHBIi
KOHTpPOJIb

§6
C.31
Ne4-7
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YMeTh xapakTepu3oBaTh
HM3MEHEHHE PaIlyCOB aTOMOB XHM.
3JIEMEHTOB TI0 TPYIIaM U
neprosiaM, OOBICHATh TPUINHBI
JTHX M3MEHEHNH, NX BIMSHHUE Ha
BaJICHTHOCTH U O-B CBOMCTBA
aTOMOB.

Tema 2. CTpoenue BeniecTBa (7 4acoB)

9. OCHOBHBIE BUIBI KoBanenTtHas cBs3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepun onenku CI10BeCHBIH, §7,10
XUMUYECKOM cBsi3u oHHAast | pa3HOBUJIHOCTHU U CBSI3U, BUJIbI XUM. CBS3H, TEOPETHUUYECKUX 3HAHUMH. HaTJISIIHBIHN, ctp. 33
29.09 | u KOBaJieHTHAs CBS3b MEXaHHU3M MEXaHU3MBbI UX 00pa30BaHUs. YaCTUYHO-
o0Opa3oBaHMs YMeTh onpeaensaTh BUA XUM. TTOMCKOBBIM.
10. CocraBiieHne 31eKTPOHHbBIX CBA3U B IIPOCTHIX U CIIOXKHBIX | KpuTepun oOleHKH §7 c.33-
(dbopMyI BEIIECTB C BELIECTBAX, COCTABIIATh TEOPETHUECKUX 3HAHUH. 34
03.10 | KOBaJICHTHOM CBSI3bIO CXeMbI 00pa30BaHUS
11. Merannnueckas CBA3b. DNEeKTPOOTPULATENIbHO | BEHIECTB C PA3IUYHBIMU Kpurepun ouenkun [IepBruHbIi1 §8,¢c
Bopopoanas cBs3b. CTh BUJIAMU CBSI3U TEOPETUUYECKUX 3HAHUU. KOHTPOJIb 37Ne3
06.10 Bonoponnas, VMeTh 00BACHATH MEXAHU3M 3HaHUH TECTHI
MeTaJTn4yecKas o0pa3oBaHus TOHOPHO-
CBSI3b AKIENTOPHOM, KOBAJICHTHOMN
CBSI3H, 0COOCHHOCTH
BOJOPOJHOM CBSI3H.
12. [TpocTpancTBeHHOE I'uOpuanzanus 3HaTh OCHOBHbIE Kputepun oueHku §9,c.43
CTPOEHUE MOJIEKYII aTOMHBIX OpOuTanei XapaKTePUCTUKHU XUM. CBSI3H | TEOPETUUECKUX 3HAHUU. Nes,
(nvHy, SHEPTHIO, TECTBI
10.10 HaIPaBJIEHHOCTb,
HAaCHIIIAeMOCTbh).

YMeTh 10Ka3bIBaTh
3aBHCHUMOCTB ITHUX
XapaKTePUCTHUK OT
pa3Iu4HbIX (PaKTOPOB
(MpoYHOCTH — OT
MEPEKPBIBAHUS DIICKTPOHHBIX
00J1aKOB, THOpUIN3AITUS
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CBSI3H U JIp.; HACBHIIIAEMOCTb
— OT BaJICHTHBIX
BO3MOXKHOCTEH aToma H Jp.)
3HaTh pazauuHbIe POPMBI
MOJIEKYJI, OTIpe/ICIICHHE
BEIIIECTB MOCTOSIHHOTO U
MEPEMEHHOT0 COCTaBa,
pa3UYHbIC BUJIBI
KPHCTAJUIMYECKUX PEHIETOK.

13

13.10

CrtpoeHue KpuCTalIoB.
Kpucrannnueckue pemerku.

BemecrBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHHUH..
Kpucramnmgeckue u
amop(¢HbIe BEIECTBA.
Turnbl
KPUCTAJUTMYECKUX
pemieToK (aToMHas,
MOJIEKYJIIpHas, NOHHAs
1 METaJUTMIECKas ).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUIIOB
KPHUCTAJUITMYECKOU
PELIETKH.

3HaTh pazauuHbIe POPMBI
MOJIEKYII, OTIpE/ICIICHIE
BEIIECTB MOCTOSIHHOTO U
MEPEMEHHOT0 COCTaBa,
pa3IMYHbIC BH]IBI
KPHCTAJUIMYECKUX PEHIETOK.

Kpurepuun ouenku
TEOPETUYECKUX 3HAHUU.

§10,c.
48 No5

14

17.10

[TprunHbl MHOTOOOpa3us
BEILECTB

H3omepus, romonorus,
AIJIOTPOTIHSL.

3ajauu: BIYUCIICHUE
MAaccChI MIPOYKTa
peakuu (KOJIM4ecTBa
BellecTBa, 00beMa)
€CIIU JJIS €r0
MOJIy4eHUs JaH
pacTBop ¢

Kpurepun ouenkun
TEOPETUYECKUX
3HaHWH.,yMEHHUN peniaTh
pacyeTHbIE 3a/1a4U.

§11,c.51
Ne4-5
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ONpeICIICHHOMN
MacCOBOH JOJICH.

15. KontpoabHasi padora Ne2 | Baxueiimue Kpurepuu onenku
1o remaM «BakHeimue XUMHUYECKUE 3aKOHBI, [MUCbMEHHBIX
20.10 | xuMH4YeCKHEe MOHSATHS U [13 u [ICXD Ha ocHOBe KOHTPOJIBHBIX padoT.
3aKOHbD», «CTpoeHne YUYCHHS O CTPOCHUHU
BelIeCTBA atromoB. CtpoeHue
BEIIECTBA.
Tema 3. Xumnveckue peakuuu (7 4acos)
16 Knaccudukanus OBP. O6parumsle u Nwmets npeacraBienue o Kputepun oueHku §12,c 58
2410 | XUMHYECKHMX PEaKIIHMA HeoOpaTuMble XUM-0# (popMe IBHKEHUS TEOPETUYECKUX 3HAHUM. Ne 1-3,
peakuuu. JK30- U MaTepuu. o5-7
SH/I0TEPMHUYECKHE 3HaTh CYIIHOCTh XUM-H
peakmun. [IpaBuino peaKIyu, 3aKOH COXPaHEHHS
IPOTEKaHMs PEaKkLUUi B | Macchl U SHEPIUH, €T0
pacTBopax 3HaYCHUE.
17. Knaccudukanus 3HATh PU3HAKU Kpurepun ouenku §12,c 58
27.10 | XUMHUYECKUX pEaKIIHA KJIACCU(UKALIUU XUM-X TEOPETUYECKUX 3HAHUH. Ne 4,
peaKkIui. 8-10
YmeTh knaccuduuupoBarthb
MPEUI0KEHHBIE XUM-€
PeaKIfy WIA CAaMUM
MPUBOANTH IPUMEPHI HA
pa3HbIE TUIIBI PEAKIINI
18. CKOpOCTb XMMHUYECKUX CKOpOCTh XMMUYECKUX | YMETh OOBACHSITH MEXaHH3MBI Kpurepun oueHku §13,Tect
peaximii PeaKIHid. peaiuii Ha IpUMEpe Opr-X u TEOPETUYECKUX 3HAHHH. BI
07.11 AKTUBUPOBaHHBIN ;i?g:?:ﬂ?:ieg;w Ha
KOMILTCKC. 3aKoH TemoBoii 3 dexr.
JeWCTBYIOIIUX MacC. 3HaTh NOHATHE CKOPOCTH ISt
19. CKOpOCTbh XMMHUYECKHUX Xumunueckas TOMOIeHHOH H FeTepOreHHO’ Kpurepun oueHku §13,x0H
10.11 | peakumii. Kunetndeckoe kuHeTuka. [oMorennas | PeaKuui. TEOPETHUECKUX 3HAHHMIA. CIIEKT

YPaBHEHHE PEAKIUH.

U TeTepOoreHHas cpeja.
DHeprusi akTUBAINH.

3HaTh (aKTOpHI, BIMUSIOMINE HA
CKOPOCTB peakuuu (Ipuposa
pearupymommx BeecTs,
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Kunetnueckoe
ypaBHEHUE PEaKUu

KOHLEHTpaLus, TUIOIa b
COIIPUKOCHOBEHIISI, TEMITEPATypa)
YMerh 0OOBSICHATH NENCTBHE
KaX1oro (hakropa, BIHIOIIETO Ha
CKOpOCTH peakIiy Ha TPIMEepax.

20.
14.11

Kartamuz

Karanus, xatanmuzatop,
UHTHOUTOP

21.
17.11

XHUMHUYECKOE PAaBHOBECHUE U
CHOCOOBI €ro CMEIIEHUs

XUMHYECKOE
paBHoBecue. [IpuHuun
JIe IllaTense

3HATh HOHATHE CKOPOCTH IS
TOMOTE€HHOM U T€TepOreHHOU
peaxkuui.

3HaTh (aKTOPEI, BIUAIONINE HA
CKOpOCTH peakiiu (Ipupoaa
pearupyromunx BeIecTs,
KOHIICHTpALHS, IUIOMATh
COIIPUKOCHOBEHIIS, TEMIIEPATypa)
YMerh 0OOBACHATH NEHCTBUE
KaX10T0 (pakTopa, BIHUSIOIIETO Ha
CKOPOCTh peaKIMy Ha TpUMepax.
3HaTh (aKTopHI, BAUSIONINE HA
CKOPOCTh peakluu (KaTaliu3aTop)
3HaTh CYIIHOCTh U MEXaHU3M
Karanu3a, IpuMeHeHHe
KaTann3aTopa U HHTHOUTOpa Ha
MIPaKTHKE.

Kputepun onenku

TEOPETUYECKUX 3HAHUU.

§14,¢.70
Ne 4
TECThI

Kpurepuu ouenku

TECOPECTUUCCKUX 3HAHUM.

§15,c.73
,Ne3 3an
aun

22,
21.11

Ypok-06006111eHre o Teme
«XHUMHUYeCKHe PCaKInun»

KpI/ITepI/II/I OLICHKHU

TEOPETUYECKUX 3HAHUU.

. Pabora B
napax.

Tema

4. PactBopbl (7 4acoB)

23.
24.11,

I[I/ICHCpCHBIe CHUCTCMBI

HucnepcHsie

cucrtemsbl. PacTBOpEI.
I'pyboaucnepcHbie
cuctemsl. Kommonmaeie
pacTBOPBL. AIPO30IIH.

3HATh IIOHSATHE «AUCIICPCHaA
CUCTCMa»

YMmeTh XapaKTCPpU30BaATh
CBOMCTBaA Pa3INYHBIX BUAOB
AUCHICPCHBIX CUCTEM,
YKa3bIBaTb NPpUIHUHY
KOaryJsnuu KOJUIONA0B U
3HAYCHHUEC 3TOT'O SABJICHUA.

KpI/ITepI/II/I OLICHKHU

TEOPETUYECKUX 3HAHUU.

§16,c.78
Nel-3

24,
28.11

CriocoOb! BBIpaKEHUS
KOHIICHTPAITUH PAaCTBOPOB

MounsipHas
KOHIIEHTpaIus

YMeTh perarth 3a/1a4u Ha
MIPUTOTOBJIEHHE PacTBOpa

Kputepun oueHku
TEOPETHYECKUX

§17
,c. 81
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ONpeAeTICHHON MOJISIPHOM 3HAHUMN.,YMEHHI peliaTh 3a71.1,2

25. Pemenue 3anau Ha KOHLIEHTpaLUU pacueTHbIE 3a/1a4H.

01.12 | mpuroroBieHHE pacTBOpa §17
OIIpEEIIECHHON MOJISIpHOM c. 81
KOHIEHTPALlUU 3a1.3,4.

26. IIpakTnyeckas padora Nel YMeTb rOTOBUTH PacTBOP Kpurepuu onenku [IpakTnueckas [Toaroro

05.12 | [IpuroToBJieHHE pacTBOpa OIpeAeIEHHON MOJIIPHON IIPAKTUYECKUX YMEHUH. pabota. PaGora | BUTH
¢ 32/IaHHOM MOJISIPHOM KOHILICHTpalUU. Y METh B Iapax OTYeT
KOHIleHTpanuen I10JIb30BaThCs

J1a00paTOPHBIM
000pyIOBaHUEM.

217. DIIEKTPONUTHYECKAS DNeKTpoNIuTHYECKast YMeTh OOBICHATH,10YEMY Kpurepun ouenku §19¢c

08.12 | nuccoumanus. BogopoaHblii | AUCCOIMAIIHSL. pacTBOPHI BEIIECTB C MOHHOW | TEOPETUYECKUX 3HAHUI. 88,Ne 2-
MOKa3aTelb. CunbHble U crabbie Y KOBAJICHTHOM MOJSIPHOM 7

AJEKTPOJIUTHI. CBSI3bs IPOBOJAT
Bonopoansrit SJIEKTPUYECKUM TOK.
nokazarenb (pH). Ymets onpenensath Ph cpezpt
C MIOMOILIBIO BOJOPOIHOTO
MOKa3aTess
28. Peakiun moHHoro oOMeHa Peakuun moHHOTrO YMmeTb 00BACHATH ¢ mo3unuii | Kpurepuu onenku §20,c.
12.12 oOMeHa T3/l cymHOCTh XUMUYECKUX | TEOPETHUECKUX 3HAHUI. 92 Ne2-5
peaxkuuii, NpoTeKarIINX B
BOJIHOW CpeJie.

29. I'upponns opraHu4ecKux u I'mpponus 3HaTh CyIIHOCTb ruaponau3a. | Kpurepun oueHku §21,¢.97

15.12 | HeopraHWYECKHX HEOPraHUYECKUX YMeTb cOCTaBIATh TEOPETUYECKUX 3HAHUM. Ne6-7
COEIMHEHUN (couneit) u YPaBHEHUS PEAKIUI

OpPraHUYECKUX TUIPOJIU3a.
(coxHBIX 3(UPOB,
YTJIEBOJIOB, OEITKOB)
TeMa «QyeKTpOXMMHUYECKHE PeaKIuN» (5 4acoB)
30. | Xumuueckie HCTOUHUKH | TaneBaHMuecKHit | VMeTb 06bscHUTS npuHIMn | KpuTepun oneHKH | §22,¢
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19.12 | Toka AJIEMEHT. DJIEKTPOIbI. paboTHI TATLBAHUYECKOTO TEOPETHYCCKUX 3HAHUH. 102.Ne5-
Anon.Katon. AKKymyn | aeMeHTa. 6
ATOP.TOIUINBHBIN
AJIEMEHT. DJIEKTPOXUMHU
Al
31. Psin ctannapTHbIX Psan crannapTHbIX 3HaTh, KaK YCTPOEH Kpurepun oueHku §23,c.10
22.12 3JIEKTPOJIHBIX TOTEHIIUAJIOB BJIEKTPOHBIX CTaHJIapTHBIA BOJOPOAHBIN TEOPETUYECKUX 3HAHUU. 7.Neg-9
[IOTEHLIUAJIOB. JJIEKTPOI. YMETh
CranznapTHble yCIOBUS. | MOJb30BATHCS PAAOM
CrannapTHbIi CTaHJAPTHBIX BOJOPOIHBIX
BOJIOPOJIHBIN 3JIEKTPOA. | HOTEHIMAJIOB.
32. Koppo3sus meramuios u ee Koppo3susi. 3Hath oTiInYMs XuMuydeckoi | Kpurepun ouenku §24,
26.12 | npexynpexieHue Xumuueckas KOPpO3HH OT TEOPETUYECKUX 3HAHUH. c.112,Ne
KOppo3us, ANEKTPOXUMUYECKOM.3HATD 4-5
JIEKTPOXUMHUYECKAs CIOCOOBI 3aIUTHI
koppo3us. CriocoOsbl MET.U3/ENINi OT KOPPO3UHU.
3aIUTBHI.
33. DIEeKTPOIN3 DneKkTponn3 3HaTh, KaKHe MPOIECCHI Kpurepuu ouenku §25, c.
29.12 MIPOUCXOIAT Ha KaTOAC U TEOPETHYCCKUX 3HAHUH. 118
aHOJIE MPH AIICKTPOIIU3E Ne4 6.
pacIijiaBoB U pacTBOPOB IToaroro
COJIEH. BUTHCA K
YMeThb COCTaBIIATh KOHTP.p
CyMMapHbI€ ypaBHEHUS abore
peaKIMii AIEKTPOIN3A.
34, HTorosasi KOHTPOJIbHAA Kpurepuu onenkn Hrorossii
09.01 | padora Ne3 3a | moxyroame IIMCBbMEHHBIX KOHTPOJIb
o pasaesry KOHTPOJIbHBIX padoT. 3HaHUH 110 TeMe,
«TeopeTnyeckne 0CHOBBI UH/IMBUyaJIbHA
XHMHI s paboTa
Tema 6. MeTtassbl. (12 yacoB)
35. OO1mas xapakTepuCTHKa Mertamnel. [lonoxxenue | YMers 1aBaTh Kpurepuu oueHku WnpuBunyanshHa | §26,c.
12.01 | metayioB Metasuios B [1C XapaKTEPUCTUKY TEOPETHYECKUX 3HAHUM. a1, GpoHTanbHas, | 123 Ne
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DIIEKTPOXUMUYECKU I
P HAIPSKEHUM
METaJUIOB.

XHMHYECKHUX 3JICMECHTOB —
MeTaJuioB (s-, p-,d-
AJIEMEHTOR) IO TTOJIOKEHHUIO
B IIEPUOAU-YECKOU CUCTEME U
CTPOCHHIO aTOMOB.

3HaTh CTPOEHUE, CBOMCTBA,
CIOCOOBI MOJTYYCHHUSI U
MIPUMEHEHUE MPOCTHIX
BEIIIECTB METAJLIIOB.

YMeTh 10Ka3bIBaTh
XHMHYECKHE CBOMCTBA
METaJLJIOB, 3aIIMCHIBAThH
ypaBHEHUS PeaKIyii B
MOJICKYJIIPHOM U
OKHCIIMTEIIBHO-
BOCCTaHOBUTEIIBHOM BHUJIC.

pabora, pabora
C Y4COHHUKOM,
CI10BECHBIH,
HarJIsITHBIHN,
YaCTUYHO-
TTOMCKOBBII.

[IepBruuHBbIi
KOHTPOJIb
3HAHUU

6-

7,TeCTBI

36.

16.01

00630p METALTUYECKUX
9JIEMEHTOB A-Tpyri

Mertannsl A-rpynim

YMeTb XxapakTepu30oBaTh
XUMHYECKHE CBOMCTBA
MetaiioB |A-I1A rpynn u
QIIFOMHHMS, COCTABIISATh
COOTBETCTBYIOIIIHE
YPaBHEHUs PEAKIUI

Kpurepun ouenkun

TCOPCTUYCCKHUX 3HaAHUM.

§27,c.
131 Ne4-
59

37.

19.01

OO6mwmit 0630p
METAITTMYECKHUX DJIEMEHTOB

b-rpynn

YMeTh XxapakTepu30BaTh
XUMUYECKHE CBOMCTBA
MertauioB b- rpym
COCTAaBJIATh
COOTBETCTBYIOIIIHE
YpaBHEHUs peakLUii

Kpurepun ouenkun

TCOPCTUICCKUX 3HAHHUH.

§28,c.13
4

No3-

4, TeCThI

38.
23.01

Menn

YMeTh COCTaBIISATh
YpaBHEHUS PEaKlInid,
XapaKTEPU3YIOIINX CBONCTBA
MeIU

Kpurepun ouenkn

TCOPCTUICCKUX 3HAHUIH.

§29,c.
137Ne4

39.

unk

YMeTs cocTaBidATh

Kpurepun onenkun

§30, c.
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26.01 YpaBHEHUS PEaKIIHA, TEOPETHYCCKUX 3HAHUH. 140,Ne4
XapaKTEPU3YIOLINX CBOMCTBA
[UHKA
40. Turtan u Xxpom YMeETh COCTaBIIATh Kpurepun onenku §31,¢c
30.01 YpaBHEHUS PEaKIIHA, TEOPETHYCCKUX 3HAHUM. 145,No2,
XapaKTepU3YIOIUX CBOMCTBA 3
TUTaHa U Xpoma
41. Kene3o, HUKeEINb, MIIATHHA YMeTh COCTaBIIATh Kpurepun onenku §32,c.14
02.02 YpaBHEHUS PEaKIIHA, TEOPETHYCCKUX 3HAHUH. 9No3-
XapaKTePU3YIOIIUX CBOMCTBA 4,1eCThI
xKeesza
42. CnnaBbl METaIIOB Cnnasel.Jlerupyromue | YmeTs npeackasarb Kpurepun ouenku §33,c.15
06.02 nob6asku. YepHblie CBOMCTBA CILJIaBa, 3Hasl €r0 TEOPETHUYECKUX 3HAHUM. 4No5-6
MeTaiuibl.. L [BeTHBIE COCTaB
MeETaJLJIbL.
Uyryn.Crainb.
43. OKCHUJIBI U TUAPOKCHUIIBI Oxcunpl.I'uapokcuapl. | 3HaTh BaKHEUIIME CTEIICHU Kputepuu onenku §34,c.16
09.02 METAJIOB OKHCJIEHHS MEIH, JKele3a, TEOPETUICCKIX 3HAHUU. ONe5,83
XpoMa B UX COETUHEHUSX 5
(okcHmax, THAPOKCHUIAX, POYHTA
KHCIIOTaxX Th
44, IIpakTuyeckasi pa6ora Ne2 YMeTh pacrio3HaBaTh Kputepuu onenku [IpakTnueckas
13.02 | Pemenne KAaTHOHBI COJIEH C IIOMOIIBI0 | IPAKTUYECKUX YMEHUH. pabora. PabGora
IKCNEePUMEHTAIbHBIX KaueCTBEHHBIX PEaKIIHA. B TIapax
3aaa4 no reme «MeTawibh)
45. Pemenue 3agau YMeTh pemaTe 3a1a4u Ha Kputepun onenku IToaroro
16.02 pacyeTsl 0 XUMUYECKUM TEOPETHYECKUX 3HAHUM. BUTHCS K
YpaBHECHHSIM, CBSI3aHHBIC C KOHTD.
MAacCOBOM J0JIEH BBIXOJa pabote

MPOAYKTa PEAKIIUU OT
TCOPCTUUCCKU BO3MOIKHOI'O
IToBTOPUTE, YIIIYOUTH U 0000IINTH

Marepuai no temam «MeTaibDy
HoaroToBUTHCS K KOHTPOIbHOU
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pabore

46. KonTposbHasi paGora Ned BErIsBUTE ypOBEHB NOTYYCHHBIX Kpurepuu onenku Hroroserii
20.02 | mo Teme «MeTaLIBLD» SHAHII yHaIMXCs 0 NPOUACHHON | 1o MEeHHBIX KOHTPOJIb SHAHHH
TEME 10 TEME,
KOHTPOJIbHBIX PaboT.
WHIUBUOYaIbHAS
pabora
Tema 7. «Hemerasuibp (10 yacoB)
47. O0630p HEMETAIIIOB Hewmeramnsl n ux YMeTh 1aBaTh XapaKTepPUCTHKY Kpurepun ouenku HHHHBHﬂYaHBHaﬂé §36,c.16
o < OHTaJIbHAs, paboTa,
27.02 ¢dusnueckue cpoiicrpa. | XMM- JICMCHTOB HCMCTAIIIOB 110 TEOPETUYECKUX 3HAHUM. q)p6 é) SNe2
MTOJIOKCHHUIO B TICPUOTMUCCKON pabora € y4COHHKOM,
CtpoeHne aToMOB CroBecHbIit
CHUCTEMC U CTPOCHUIO aTOMOB L0
HEMETaJIOB. HarTLHBIM,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuuHbIi
KOHTPOJIb 3HAHUH
48. CBolicTBa U IpUMEHEHHE 3HaTh CBOMCTBA U Kpurepun ouenku Wnnusunyansras, §37,c.17
01.03 | BakHEHIIMX HEMETAJIOB MIPUMEHEHHE BaXKHEUIIINX TEOPETUYECKUX 3HAHUI (porTanLiat, pabota, | 5Ny g oo
' : paboTa C y4eOHHUKOM, =0
HEMECTAJIJIOB CII0BECHBIH, ThI
HarJISTHBIH,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuunbIi
KOHTPOJIb 3HAHUH
49. CaolicTBa U IpUMEHEHHE 3HaTh CBOMCTBA U Kputepun ouenku Vunusunyansras, §37,c.17
05.03 | BakHEHIINX HEMETAIJIOB IIPUMEHEHHUE BaXKHEMIINX TEOPETUYECKUX 3HAHUN dpouTatsias, pabota, | 5N,
) : pabota ¢ y4eOHHKOM, -
HEMETAJIJIOB CII0BeCHBIH,
HarJISTHBIH,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuunbIi
KOHTPOJIb 3HAHUH
50. OO0m1as xapakTepucTuKa 3HaTh KI1accu(UKAIUIO Kpurepuu ouenku Wnpmsnayanshas, §38,c.17
12.03 .o (dpoHTanbHas, paboTa,
. OKCHUJIOB HEMETAIIJIOB U OKCHJIOB, UX COCTaB, TEOPETUYECKUX 3HAHUH. ONo6

KHCIIOPOI0COCPIKAIIUX
KHCJIOT

CTPOEHUE, CBOWCTBA,
IIPUMEHEHHE.

YMeTh cocTaBisITh POPMYIIbI
OKCHJIOB XMM. 2JIEMEHTOB —

pabora ¢ yueOHHKOM,
CIIOBECHBIH,
HarJIS THBIH,
YaCTHYHO-TTIOMCKOBBIH.

IlepBuuHbIi
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HemetauioB [—IV niepuonos
MEPUOINYECKON CUCTEMBI,
ONpEJEATh B HUX THUII CBS3H,
THUII KPUCTAJUIMYECKOU
pEmETKHY, IPEeICKa3aTh
HCXOJS M3 ATOTO (PU3HUYECKUE
Y XMMUYECKHUE CBOKCTBA
OKCH/IOB.

YMeTb 3anuchIBaTh
YpaBHEHUS PEaKLIMi,
JTIOKa3bIBAOIINE XUM.
CBOIWCTBA OKCHJIOB
HEMETAJJIOB B
MOJICKYJIIPHOM, HOHHOM U
OKHCIIUTENBHO-
BOCCTaHOBUTEILHOM BUJIE.
3HaTh 00 U3MEHEHUU
CBOICTB OKCHJIOB
HEMETAJIJIOB 110 MEPUOIaM U
rpynmnam, yMeTb OObACHATH
TIPUYUHBI STUX U3MEHEHHI

KOHTPOJIb 3HAHUUI

51. OKuCAnTeNbHbIE CBOMCTBA Knaccnoumkauyma YMeTh COCTaBIATh Kputepun onenku gHHHBﬂﬂyaHBHaﬂé §39,c.18
o o . o pOHTaJIbHAs, paboTa,
15.03 a30THOMN M CEPHOW KMCNOT HEeOopPraHNYecKnx YpaBHEHUS PEaKIIHid, TEOPETHUYECKUX 3HAHUM. paGoTa © yHeGHHKOM, 3Ne4
coeANHEHN. XapaKTCPHU3YIOIINX CIIOBECHSbIA,
XUMUUYECKME CBOCTBa | OKUCIHMTEIBHBIE CBOMCTBA HArIIsTHBIH,
o o YaCTUIHO-TTOUCKOBBIH.
OCHOBHBIX KNACCOB A30THOM M CEPHOM KHUCIIOT
XUMUYECKUNX IlepBuunbIi
coeAM HEHMVI. KOHTPOJIb 3HAHUNU
52, CepHas KucioTa 1 a30THas 3Hatb obsacTh npuMeHeHust | Kpurtepun oueHku gﬂﬂﬂBﬂﬂyaHBHaﬂé Jomnonx
19} POHTaJIbHAasA, padoTa,
19.03 KUCHOTHL. VX mpuMeHeHue. KHCIIOT TEOPETUYECKUX 3HAHUU. pabota ¢ yacomuxom, | ATCTPHA
CIOBECHBIH, Aa
Har IS THBIH, JUTepar
YaCTUYHO-TIOMCKOBBIN.
Ypa
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IepBuunsIit
KOHTPOJIb 3HAHUH

53. Bonoponusie coequnenus OKHCIUTENBHO — Ymetb coctaBnath popmynsl | Kpurepun onenku gHHHBHﬂyaHBHaﬂé §40,c.18
. pOHTaNbHas1, paborTa,
22.03 | HemeTaJJIOB BOCCTAHOBHTE/IbHEIE JIETY4HX BOLOPOAHBIX TEOPETUYECKUX 3HAHUH. paboTa ¢ yeeGHHKOM, 6Ne3,3a1
CBOWCTBA HEMETAJUIOB ( | COeAMHEHUI HEMETAIOB Ha CioBecHbl, auu
Ha [puMepe BOAOPOAA, | OCHOBE CTPOCHMS UX aTOMOB HarIAAHbIH,
YaCTHIHO-TIOMCKOBEIM.
KHCIIOPO/1a, CEPBI) U 3JIEKTPOOTPULIATEILHOCTH,
ONPEAEIATE THII CBASH, BHIL TlepBirmii
KPUCTAJUTNIECKOMN PEeIETKH, KOHTDOITS 3HAHHi
OIUCBIBATh (PU3UYECKUE U
XUMHYECKHE CBOMCTBA,
3aIMUCBIBATh YPABHEHUS XUM.
peaKuuid.
o4, I'enernueckas cBs3b YMeTh J0Ka3bIBaTh Kpurepun onenku gHHHBHHYaHBHaﬂé §41,c.18
o pOHTaNBHAs, paborTa, _
02.04 | HEOpraHMYECKUX H B3aHMOCBSI3b TEOPETHYCCKUX 3HAHUH. paboTa ¢ yHCGHHKOM, 9-B,
OpPraHUYECKUX BEIIECTB HEOPTaHUYECKUX U CrloBecHIil, TECTHI,
OpPraHUYECKUX COEeIMHEHUH, HarIAAHbIH, naparpa
YaCTUYHO-TIOUCKOBBIH.
COCTaBJISITh YpaBHEHUS ¢ 42
XUMHAYECKHUX PEaKIIi Tepbuebiit
KOHTPOJIb 3HAHUH
55. IMpakTuyeckas padora Ne3. YMeTh pacno3HaBath Kpurepuu onenku [IpakTrueckas oT4YeT
05.04 | Pemenue BEIIECTBA C TIOMOLIBIO IIPAKTUYECKUX YMEHUH. pabora. PaGora
IKCMEPUMEHTATBHBIX Ka4yeCTBEHHBIX PEaKINii Ha B TIapax
3a/1a4 Mo TemMe aHHOHBI
«Hemeranbi»
56. KonTposbnasi padora Ne 5 Kpurepun oneHkun Hrorosbrit
09.04 | mo reme «HemeTramabi» MTUCHEMEHHBIX KOHTPOIIb SHAHIH
10 TEME,
KOHTPOJIbHBIX PaboT
HHAWBUAYyaJibHas
pabota
Tema 8 Xumus u ;Ku3Hb (S 4acoB)
o7. X¥UMHS B IPOMBIIUIEHHOCTH. | XMMHAYECKAst YMmeTh 00bsicHUTh HayuHble | KpuTepun oueHku MHﬂ”B”ﬂyaﬂbHaﬂé §43,c.19
) OHTaJIbHasA, paodoTa,
12.04 | IIpyHUMITBI TPOMBIIUIEHHOTO | TPOMBIIICHHOCTh. XU | IPUHIUIIBI IPOU3BOJICTBA HA | TEOPETHUECKUX 3HAHUM. dpouranias, pabota, | g6 7

MIPOU3BOJICTBA

MHYECCKass TEXHOJIOTHA.

puMepe IPOU3BOJICTBA

paboTa c y4eOHUKOM,
CII0BECHBIH,
HarJISTHBIH,
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CEpPHOM KHUCIIOTHI.

YaCTUYHO-TIOMCKOBBIM.

IlepBuuHbIi
KOHTPOJIb 3HAHUH
58. XHUMHUKO-TEXHOJIOTUYECKUE UYepHas 3HaTh, KAKUE MPUHIUIIBI Kpurepuu ouenku Unpusunyanshas, §44,c.20
16.04 e J—I e cope e o ¢dpoHTaNbHALA, paboTa, 3No8
. MPUHIMUIBI TPOMBIIIJIEHHOTO | MeTaulyprus./JoMeHHa | XUMUYECKOTO MPOU3BOJACTBA | TCOPETUUYECKUX 3HAHUU. paGoTa © yHEGHIKOM, 0
MOJTY4eHUS sl IeYb. ATJIOMEepanus WCIIONB3YIOTCA NPU C10BeCHBII,
MetaioB. [ Ipons3BoacTBO MOJYYeHUH YyTyHa. HAIJIAHBIA,
YaCTUYHO-TIOMCKOBBIMH.
YyryHa. YmMmers coctaBiate Y XP,
MPOTEKAIOIIUX MTPH TlepBiamsiii
HNOJTy4CHNN YyT'yHa. KOHTPOJIb 3HAHMI
59. IIpou3sBoacTBO cTanU Kucnopoausiin YmMmers coctaBuate Y XP, Kpurepun ouenkun Unpusunyanshas, §45,¢.20
19.04 o (dponTanbHas, paboTa, 8 Nod
. KOHBEpTEP. MPOTEKAIOIIUX MTPH TEOPETUYECKUX 3HAHUU. paGoTa ¢ yHeGHIKOM, 0
be3zorxoaHoe MOJy4YECHUU CTaJIu. CroBecHBIif,
IIPOU3BOJICTBO. HAaTIITHbIH,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuunbIi
KOHTPOJIb 3HAHUH
60. Xumus B ObITY 3nath npaBuia 6e3onacHoil | Kpurepun onenku Unpusunyanshas, §46,c.21
23.04 a0OTBI CO CpeCTBAMU TEOPETHYCCKUX 3HAHUI (poHTaTbHas, PACOTA, | 3r oy
) p N pen p : pabota c ydeOHUKOM,
OBITOBOM XMMUHU CroBeCHBIif,
HarJISTHBIH,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuunbIi
KOHTPOJIb 3HAHUH
61. XuMuyeckas OKOJIOrM4eCKUM YMmetb 00BsICHATh NpuunHbl | .Kputepun ouenku Vunnsunyansras, §47,c.21
26.04 o (poHTanbHas, paboTa,
. MPOMBILIEHHOCTh U MOHUTOpUHT.IIpeesbH | XUMHUYECKOT 0 3arps3HEHUs TEOPETHUYECKUX 3HAHUM. TNe4

OKpY’Karoliasi cpe/a

0 JIOTTYCTHMBbIE
KOHIIEHTPALUU

BO3yXa, BOJOEMOB U IIOYB

pabora c y4eOHHKOM,
CII0BeCHBIH,
HarJISTHBIH,
YaCTHYHO-TTOMCKOBBIH.

IlepBuunbIi
KOHTPOJIb 3HAHUH

Tema 9 «IIpakTkyMm. Q0001IEHH €
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62. Lenouku

30.04 | ITIP/P Ne4 Pemenue MIPEBPAICHHIA.
IKCIEePUMEHTATBHBIX ['enetnyeckas cBs3b
3a]a4 N0 HEOPTaHUYECKOH | MEXKAY KilaccaMU
XHUMHHU COeTMHEHUI.

63. ITP/P Ne 5 Pemenue

03.05 | 3kcmepuMMeHTANBHBIX
3aJa4 10 OPraHu4ecKoil
XHMHUHU

64. ITP/P Ne6 Pemenue

07.05 | mpaKkTHYeCKUX PacUyeTHBIX
3a1a4

65. ITP/P Ne7 Tlosryyenue

10.05 | coompanue u

pacinno3HaBaHUE ra30B

YMeTs pemarb

OKCIICPUMCHTAJILHBIC 3a/1a4U:

a) Ha OTpEe/ICIICHHE C
MTOMOIIBIO XapaKTEPHBIX
peakuuii 2-3 mpeaIoKeHHBIX
HEOPTaHWYECKUX HITU
OpPTraHUYECKUX BEIIECTB;

0) POBECTH peaKIuu, MO
TBEPXKIAIOIITHE
Ka4yeCTBEHHELIN COCTaB
HEOPTraHUYECKUX WITU
OpPTaHUYECKUX BEIIECTB;

B) UCIIBITATh PACTBOPHI 3X
COJIEN MHJIUKATOPOM U
0OBSCHUTH HAOJIOJaeMbIC
SIBJICHUS,

T') MOJIY4UTh aM(bOTEPHBIN
THIPOKCHUJI U TIPOBECTH
peaKIuu, MOATBEPIKIAFOIIHIE
€ro XMMHYCCKHUE CBOMCTBA;
1) TOJYYUTD 3aJaHHOE
OpPraHUYECKOE BEIECTBO;
€) OCYIIECTBUTH
MIPAKTUYECKHE MPEBPALCHUS
HEOPTaHWYECKUX VTN
OpPTaHMYECKUX BEIIECTB IO
cxeMe, IpoiesiaTh
COOTBETCTBYIOIIUE XU-
MHUYECKUE PEaKIIUU.

YMeTh AenaTh BEIBOJIHI,
noAOupaTh peaKTUBHI U
o0opynoBaHue, MPaBUIHLHO
MIPOBOJIUTH OMBITHI,
co0JIro1asi mpaBmIa 1Mo

Kpurepun oneHkun
JKCIIEPUMEHTAIIbHBIX
YMEHMU, KPUTEPUN OLICHKU
YMEHUU pelarThb
JKCIEPUMEHTAJIbHBIC
3a1a4u

[IpakTnueckas
pabora. Pabota
B Mapax
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TEXHUKE 0€30IaCHOCTH

66. [ToaroToBka K KOHTPOJIBHOM

14.05 | pabore

67. HUToroBasi KOHTPOJIbHAA Kpurepuu onenku Nrtoroserit

17.05 | pabora Ne6 IUCbMEHHBIX KOHTPOJIIb

KOHTPOJIbHBIX paboT 3HaHUU 1O TEMe,

WHIUBHUIyaJIbHA
s paboTa

68. AHanm3 KOHTPOJIHHON

21.05 pabotel. O0o0OIICHHE

IIPOMJICHHOI'0 MaTepuaia

Htoro: 68 yacoB, KOHTPOIBHBIX pabOT-6, MIPAKTHUECKUX pabOT-7.
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