1. IHosicHuTe IbHAS 3aNIMCKA

Pabouas mporpamma mo XuMuu paspaboraHa B COOTBETCTBUHM ¢ 3akoHOM "OO oOpazoBanmu B Poccuiickoit ®denepanmu", Ha ocHOBe (eaepaibHOro
KOMITOHEHTa TOCY/IapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIero o0pa3oBaHus Ha 0a30BOM ypOBHE, yTBepxkaeHHOro 5 mapta 2004
roga npukaz Ne 1089, B coorBerctBum ¢ nerictyrommmu Canllun 2.4.2-2821-10 (3aper. B Muntocte Poccun 03.03.2011r.), ¢ YueOHBIM MIaHOM
MAOY «JIuneir Nel55» na 2017-2018 y4eOHBIH rog W MPUMEPHON MPOTpaMMOM MO XMMHH JJII OCHOBHOM IIKOJIBI U HAa OCHOBE MPOTPaMMBbI
aBTOpcKoro kypca xumuu s 8-11 kmaccoB O.C. T'abpuensina (B ocHoBe YMK JexarT NPUHIMITEI Pa3BUBAIONIETO U BOCIUTHIBAIONIETO OOYYCHUS.
[TocnenoBaTebHOCTh U3YyUYEHHsSI MaTepUalla: CTPOCHUE aTOMa — COCTaB BEIIeCTBa — CBOKCTBA).

1.1 OO0mas xapakTepuCcTHKA NpeaMeTa y4eOHOro nmjiana

OcobeHHOCTH cofiepKaHusl O0YUEeHUsI XUMUU B OCHOBHOM IIKOJIE€ 00YCIOBJICHBI CIIEHU(PUKON XUMUU KaK HAYKH U MOCTaBJICHHBIMH 3a1auaMi. OCHOBHBIMH
npoOiieMaMy XUMHH SIBIISIIOTCS M3yYEHUE COCTaBa U CTPOEHHS BEIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHHS, NMOJy4EHUE BEIICCTB C 3a/JlaHHBIMU
CBOICTBaMHU, HCCIIEOBAaHNE 3aKOHOMEPHOCTEH XUMUYECKHX PEaKLUi U MyTel yInpaBJIeHNs MU B IEJIX ITOJyYEeHHS BEIIECTB, MaTEPHAaIOB, SHEPTUH.
[ToaToMy B mpUMEpHOI MpOrpaMMme 1Mo XMMHUH HAIIUTH OTPaKEHUE OCHOBHBIE COJIEPKATEIbHBIC JIMHUU:

*BEIIIECTBO — 3HAHUS O COCTABE U CTPOCHHH BEIIECTB, MX BAKHEHIINX (PU3NUSCKUX M XMMHUYECKUX CBOWCTBAX, OMOJIOTHYECKOM JICHCTBHH;

*XUMUYECKasi pEaklnsi — 3HAHHUA 00 YCIOBHUSX, B KOTOPBIX MPOSBIISIOTCS XMMUYECKHE CBOMCTBA BEIIECTB, CII0OCO0aX yIpaBIeHUS XUMUYECKUMH IPOLIECCaMH;

*[IPUMEHEHUE BEUIECTB — 3HAHUS M OIBIT IPAKTHYECKOW JEITEIBHOCTH C BELIECTBAMH, KOTOpPBIE Han0OO0JIee YacTo yINOTPEOIISIOTCS B TOBCETHEBHOM KU3HH,
IIMPOKO UCTIONB3YIOTCS B IPOMBIIUIECHHOCTH, CEJIbCKOM XO3SIHCTBE, Ha TPAHCIIOPTE;

* SI3BIK XUMHU — CHCTEMa Ba)XHEWIINX MOHSATHI XUMHUU M TEPMHHOB, B KOTOPBIX OHH ONKCBHIBAIOTCS,, HOMEHKJIATypa HEOPTaHUYECKHX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHCJIE M TPHBHUAIBHBIC), XUMUYECKUE (POPMYIIBI U YpaBHEHHS, a TaKkKe MpaBUIia MepeBoaa HH(GOPMAILIUK C €CTECTBEHHOTO s3bIKa Ha
SI3BIK XUMUHU U 00paTHO.

1.2 IleHHOCTHBIE OPHEHTHUPHI COAECPKAHUS NPEAMeETA

eNu:

1.  doOutbcs ycBOEHHS 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUHU, XUMUYECKON CUMBOJIHKE;

2. Jlobutbcs OBJNAJCHHMS YMEHUSMHM HAOIIOAAaTh XUMHUYECKUE SIBJICHMS, NMPOBOAMTH XUMHUECKUH SKCHEPUMEHT, MPOM3BOJIUTH Pacy€Thl HAa OCHOBE
XUMHYECKHUX (OPMYJI BELIECTB U YPAaBHEHUH pEaKIIMii;

3.  Pa3BuBaTh mo3HaBaTeNbHBIE UHTEPECH U MHTEIUIEKTYaJIbHBIE CIIOCOOHOCTH B MpOLEcce MPOBEICHHS XMMHUYECKOTO IKCIEPUMEHTA, CaMOCTOSTEILHOTO
pUOOpeTeHNs 3HaHUI B COOTBETCTBUU C BO3HUKAIOIIUMU COBPEMEHHBIMU MTOTPEOHOCTAMU;

4.  BocnuTtbBaTh OTHOIIEHUE K XUMHUHU KaK K OJTHOMY U3 KOMIOHEHTOB €CTECTBO3HAHHUS U 3JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

5.  HayuuTb mpuMeHSTHh MOJy4eHHbIE 3HAHUS ISl OE30MAaCHOTO HCIIOJIb30BAHUS BEIIECTB M MaTepHUajioB B OBITY, JUIsl pelIeHUs 3a/ad B MOBCEIHEBHOM
JKU3HU, NIPEAYNIPEKICHUSA ABICHUN, HAHOCAIIMX BPEJl 310POBbIO YEJIOBEKA U OKPYXKAIOLIEN Cpelie.

3ajayu:

1.  CcdopmupoBaTh 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XUMHH

2.  BocmuTeiBaTh 001I€9ETI0OBEYECKYIO KYIBTYPY

3. Yuurs HaOMOaTh, IPUMEHSTD [IOJyYCHHbIE 3HAHUS HA IPAKTUKE

1.3 MecTo npeaMeTa B y4eOHOM IJIAHE

JlanHas mporpaMma KOHKPETHU3UPYET COACpKaHNE CTaHapTa, Ja€T pacupeeracHrue yaeOHbIX YacoB 0 pa3jesiaM Kypca, MoCae0BaTeIbHOCTh U3yUEHUS TEM
U pa3fesioB ¢ y4ETOM MEXNPEAMETHBIX M BHYTPHUIPEJAMETHBIX CBS3€H, JIOTMKM Y4eOHOro MpoIlecca, BO3PACTHBIX OcOOeHHOCTEeH yuammxcs. B
IporpamMme onpeeéH nepeueHb JEMOHCTPAIIUMA, Ta00PATOPHBIX OIBITOB, MPAKTHYECKUX 3aHATHUN U PACUETHBIX 3a/1a4.



B cootBercTBuM ¢ yueOHbIM M1aHoM MAOQOY «Jlumeir Nel55» kajmeHmapHO-TeMaTHYeCKHH IUIaH MpeayCMaTpUBACT CIEAYIOUIMHA BapuUaHT OpraHU3aLUuU
nporecca 00y4eHus:

B 8 xnacce mpenmnosnaraercs ooydenne B oobeme 70 yacoB (2 yaca B HEIEIIO)

[11aHOBBIX - KOHTPOJIBHBIX YPOKOB — 6 4acoB

- IPaKTUYECKHUX paboT — 4 yaca

Peanuzanus paHHOW IporpamMMbl CIOCOOCTBYET MCIIOJIb30BAaHMIO Pa3HOOOpa3HBIX (OpM OpraHu3aluu y4eOHOro Ipolecca, BHEAPEHUIO COBPEMEHHBIX
METOJI0B O0YUYEHUS U N1€JarOTMYECKUX TEXHOJIOTUH.

OcHoBHOW (opMOIl OpraHuM3aluu y4eOHOro IIpolecca sIBJISETCS KIACCHO-ypOYHas cuUcTeMa. B KauecTBe JOMOJHUTENBHBIX (OpM oOpraHu3anuu
00pa30BaTeNbHOIO Ipollecca B IIKOJE HCIOJIB3YEeTCS CHUCTEMA KOHCYJIbTAlMOHHON TMOAJNEPKKH, WHIUBUAYAIbHBIX 3aHSITHH, JIEKIIMOHHBIE,
CEeMMHAPCKHE 3aHATHUS, CaAMOCTOATENIbHAs paboTa ydYallMXCsl C HCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TexXHoJorui. OpraHuzanus
COIPOBOYKACHUSI YUalIMXCs HaIllpaBJieHa Ha:

- CO3/1aHUE ONTHUMAJIbHBIX YCIOBUI 00y4eHus;

-ACKITIOYEHHUE TICUXOTPaBMUPYIOIMUX (PaKTOPOB;

- COXpaHEHME NICUXOCOMATHYECKOTO COCTOSIHUSL 310POBbsl yUalIuXcs;

- pa3BUTHE NOJIOKUTEIBHON MOTUBALIMU K OCBOEHHUIO ITPOrPAMMBI;

- pPa3BUTHE UHIMBUAYAIBHOCTU M OJAPEHHOCTH KaXKJ0r0 peOeHKa.

2. OcHOBHOE coaeprKkaHue NpeaMeTa

COAEPXAHUE TEM YUYEBHOHOI'O KYPCA XNMUU 8 KITACCA

Beenenue (10 v)

XuMHs — HayKa O BEIIeCTBaX, UX CBOWCTBAaX U NMPEBPAIIECHUSIX.

[TonsiTHE O XMMHUYECKOM 3JI€MEHTE U (OpMax €ro CyleCTBOBAHUSA: CBOOOJHBIX aTOMax, MPOCTHIX U CIOXKHBIX BEILIECTBAX.

[TpeBpamenus BemecTB. OTAMUNE XUMUYECKHX peakuil oT (u3nyYecKux siBeHUH. Poinb XuMHUM B jKU3HHU yenoBeka. YucTele BemecTBa U cMecu. [Ipumepst
KUJKUX, TBEPJIBIX U Ta3000pa3HbIX cMeceil. CBoWCTBa YUCTHIX BellecTB U cMecel. Mx cocras.

SIBreHus, CBsI3aHHbBIE C U3MEHEHHEM KPUCTANIMYECKOTO CTPOESHHUS BEILECTBA NMPHU MOCTOSHHOM €ro cocTaBe, — (pu3nueckue siBjaeHus. Pu3nueckue sBIeHUs
B XUMHH: TUCTHIIISIMUS, KPUCTANIN3allKs, BbIIIapUBaHUE U BO3TOHKA BEIIECTB, IEHTpU(yrupoBanue

Kpatkue cBeneHust ©3 UCTOPUHM BO3HUKHOBEHUS U pa3BuTHa Xxumu. [leproa anxumuu. [Tonstue o ¢punocodpckom kamue. Xumus B XVI B. Pazputue xumuu
Ha Pycu. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMUYECKON Hayku — paboTsl M. B. JlomoHocoBa, A. M. Bytieposa, Jl. 1. Menzeneesa.

XUMHUECKas CUMBOJHMKA. 3HAKM XUMHUYECKHX 3JEMEHTOB M TMPOMCXOXJIEHHEe HX Ha3BaHuWi. Xumuueckue (opmynsl. MHAEKCH U KOA(DHHUIIMEHTHI.
OTtHocuTeIbHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. PacueT MaccoBoil 10711 XMMHUYECKOTO 3JIeMeHTa 10 popMyJie BELecTBa.

[lepuonnyeckas cuctema xumuueckux siemeHToB J[. M. MenzaeneeBa, ee cTpykTypa: Majble W OOJbIIME MEPUObI, TPYMINBI U MOATPYNIbI (TJaBHAs U
noOouHas). [lepuonnyeckas cucremMa Kak CpaBO4YHOE MocoOure AJisi MOJy4YeHUs! CBEACHUNH 0 XUMUYECKHUX AJIEMEHTaX.

Pacuernsble 3agaun. 1. HaxoxgaeHne OTHOCHUTENBHOW MOJIEKYJSIPHOM Macchl BEIIECTBA MO €ro XMMUYecKoil ¢opmyrne. 2. BeluucieHue mMaccoBOi J0JH
XUMHYECKOI'0 JIEMEHTA B BEIIECTBE IO €ro (opmyiie.

JlabopaTopHsble onbIThI.. Pa3nenenue cmeceil.

TEMA 1 AToMbl XUMHYECKHUX 3J1eMeHTOB (13 u)

ATOMBI Kak (opMa CyIIECTBOBaHMS XMMHYECKHX 3JIeMeHTOB. OCHOBHBIE CBEICHHUS O CTPOCHHUU aTOMOB. Jl0Ka3aTenbCTBa CIOKHOCTU CTPOCHHS aTOMOB.
Omnbitel Pesepdopna. [lnanerapuas Mojenb CTpOSHUS aToMa.



CocTaB aTOMHEBIX AACP: MPOTOHBI U HGﬁTpOHLI. OTHOCHUTENbLHAsA aTOMHas Macca. B3auMOCBSI3b TTOHSATHI «IIpOTOH», <<H€I>iTp0H)), «OTHOCHUTCIIbHAs1 aTOMHasd

mMaccay».
H3menenue uncia IMPOTOHOB B AAPC aTOMA — 06pa3013aH1/1e HOBBIX XUMHWYCCKHUX 3JICMCHTOB.
HN3meHeHune ywncna HeI>'ITp0HOB B AApC aToMa — O6p&30BaHI/Ie HU30TOIIOB. COBpCMeHHoe OIIpCACIICHUC TTOHATHUA «XUMHYECKUH dJIeMeHT». M30Tombl Kak

Pa3HOBUHOCTH aTOMOB OJTHOTO XMMHUYECKOTO JJIEMEHTA.

OnekTpoHbl. CTpoeHHEe JJIEKTPOHHBIX 000JI0OYEK aTOMOB XWUMHYeCKHX ieMeHTOoB Ne 1—20 mepuommueckoirr cucrembl J[. 1. MenneneeBa. Ilonstue o
3aBEPLICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPTE€TUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux snaemeHToB J[. V. MenneneeBa u cTpoeHre aTOMOB: (U3UYECKUN CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HoMepa
CPYIIIbI, HOMEpa NMepuo/ia.

M3MeHeHHe Ymcia 3JCKTPOHOB HAa BHEIIHEM 3JICKTPOHHOM YPOBHE aroMa XHMHUECKOTO 3JIeMEHTa — O00pa30BaHHUE IMOJIOKUTEIBHBIX U OTPULIATEILHBIX
MOHOB. MoHBI, 00pa3oBaHHBIC aTOMaMH METAJUIOB M HEMETAIUIOB. [[pHYMHBI N3MEHEHUSI METATMYCCKUX ¥ HEMETATMYECKIX CBOWCTB B TMIEPUOJIAX U
rpyInax.

OO0pa3oBanue OMHAPHBIX coeanHeHM. [ToHsITHEe 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOW CBSI3U.

B3auMoelicTBiie aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAIZIOB MEXIy co00i — 00pa3oBaHUE BYXaTOMHBIX MOJICKYJ MPOCTHIX BemiecTB. KoBajeHTHas
HETOJIIPHAS] XUMUYECKAsl CBSI3b. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIBL.

B3aumMonelicTBie  aTOMOB ~ XMMHYECKHX  DJIEMCHTOB-HEMETAUIOB  MEXIy co00if — oOpa3oBaHue OWHApHBIX  COCJAMHCHHA  HEMETaJUIOB.

DIIEeKTPOOTPULIATENLHOCTE. [IoOHSATHE O KOBAJICHTHOM TOJISIPHOM CBSI3U.

B3aumoseiicTBue aTOMOB XUMHUYECKHX JIEMEHTOB-METAIIJIOB MEXKY C000i — 00pa3zoBaHHe METATUTMUECKUX KpUCTAIOB. [[oHATHE O METaTUTMYECKON CBS3H.
MeXMONeKyIIpHbIE B3aUMOACHCTBUA. THUITHI KPUCTAIUTMYECKUX PEIIETOK: HOHHAS, aTOMHAs, MOJIEKYJIIpHAs U METaJUTMUecKasi. 3aBUCUMOCTh CBOMCTB
BEILECTB OT TUIOB KPUCTAINIMYECKUX PEIIETOK.

JemoncTpauuu. Mojenu aToMOB XUMHUECKHUX 371eMeHTOB. [leproanyeckas cucrema xummuueckux siaementoB Jl. . Menneneesa.

TEMA 2. IIpocTtbie BemecTBa (74)

[TonmoxeHre MeTamIoOB U HEMETAJIOB B MIEPUOJUYECKON cUcTEME XUMUUYecKux 3ieMeHToB . 1. MenaeneeBa. BaxkHeimme npocTbie BEIECTBA — METAJLIBI:
JKENe30, ATFOMUHHN, KaabIUil, MarHui, HaTpuii, kanuil. O0mume Gusndeckre CBOMCTBA METaIOB.

Baxxneiimme mpocThie BelecTBa — HEMETasUIbl, 00pa3oBaHHbIE aTOMaMU KHCIOpOAa, BOAOPOJA, a30Ta, cephl, ¢ocdopa, yriepoaa. CriocoOHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB K 00pa30BaHHUIO HECKOIBKHUX MPOCTHIX BEIMIECTB — aJUIOTPOMUs. AJIJIOTPOIHBIE MOAU(PUKALIUN KUCIopoaa, pochopa u onosa.
Meramndeckue U HEMETAUTMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIHLHOCTH JICJIEHUS MPOCTHIX BEIIECTB HA METAJUIBl M HEMETAJLIHI.

[Mocrosinnass ABoraapo. KonmdectBo BemectBa. Monb. MonsipHas macca. MomnsipHblii 00beM Ta3000pa3HbIX BellecTB. KpaTHble €IMHHUIIBI KOJTWYECTBA
BEI[ECTBA — MWUIMMOJb W KHJIOMOJb, MWUIMMOJIApHAs W KWUJIOMOJSIPHAs MacChl BEMIECTBA, MIJUIMMOJSPHBIA W KUJIOMOJISPHBIM OO0BEMBI
ra3o00pa3HbIX BELIECTB.

PacueTsI ¢ UCTIOB30BaHMEM TIOHITHI «KOJTUYECTBO BEIICCTBAY», «MOJIIPHASI MAcCa, «KMOJISIPHBI 00BEM Ta30By», «IIOCTOSTHHAS ABOTAIPO».

PacuerHble 3agauu. 1. BeruncneHne MOJSIpHOM Macchl BEIIECTB MO XHUMHUYECKUM (opmynaM. 2. PacyeTpl ¢ HMCMONB30BaHMEM MOHITHHA «KOJIUYECTBO
BEIIIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIM O00BEM Ta30B», «IOCTOSHHAs ABOranpo». 3. BeuncieHne Mo XMMHUYECKUM YpaBHEHHUSIM MAacChl WU
KOJIMYECTBA BEIECTBA MO M3BECTHOW MAacce WJIM KOJUYECTBY BEIECTBA OJHOTO M3 BCTYMAIOIIMX B PEAKLUIO BEIIECTB MM MPOIYKTOB peakiuu.4.
Brruncnenue maccol (KOJMYECTBa BEleCTBa, 00beMa) MPOAYKTa peaKIMK, €ClIM U3BECTHA Macca MCXOAHOTO BEIIECTBA, COJIEPHKAIIETO OMPEIEIICHH YIO
JOJI0 TipuMecel. 5. Berumcnenne macchl (KOJIMYecTBa BelecTBa, 00beMa) MPOAYKTa PEaKIMH, €CIU M3BECTHA Macca pacTBopa M MaccoBast JOJS
pacTBOPEHHOT0 BEUIECTBA.



TEMA 3 U3meHeHus, npoucxojasimue ¢ Bemecrsamu. (10u)

[lonsiTHE SIBJIEHUI KaK U3MEHEHUH, IPOUCXOIAIIUX C BEIIECTBAMM.

SIBneHus, CBsI3aHHBIE C U3MEHEHHWEM COCTaBa BEIIECTBA, — XMMHUYECKHE peakuuu. [Ipu3Haku U yCIOBHS MPOTEKAHUS XMUMHUYECKHX peakuuid. [lonsarue o6
3K30- U SHJOTEPMHUUYECKUX peakluusX. Peakiuu ropeHust Kak 4acTHbBIN Cily4dal S3K30TEPMUYECKUX PEAKLUW, TPOTEKAIOIIUX C BbIJICJICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BENIECTB. XUMUYECKHE ypaBHEHU. 3HaUeHUE UHACKCOB U K03 unmentoB. CocTaBieHre ypaBHEHHH XUMUYECKUX PEaKIUi.

Pacuersl mo xuMHuuYecKUM ypaBHEHUsIM. PelieHue 3ajady Ha HAXOXKJIEHUE KOJIMYECTBA BELIECTBA, MACChl UM O0ObEMa MPOIYKTa PEaKIUU MO KOJIUYECTBY
BELIECTBA, MAacCe UM 00BEMY HCXOJHOrO BellecTBa. PacyeTsl ¢ NCIOJIb30BaHUEM MOHATHUS «10JI1», KOT'1a HCXOJHOE BELIECTBO J1IaHO B BUJIE PacTBOpa
C 33JTaHHOM MacCOBOM J10J1€il paCTBOPEHHOT0 BEUIECTBA UIIN COJAEPKUT OIPEACIICHHYIO JTOJIF0 TIPUMECE.

Peakuuu paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanuszaropsl. @epmMeHTHI.

Peakuuu coenunenus. Katanurtnyeckue u HekataauTHueckue peakiuu. O0patuMblie 1 HEOOpPaTUMBIE PEaKIIUU.

Peakuuu 3amenieHusi. DIEKTPOXUMUYECKUHN psAJl HANPSKEHUM METaJIOB, €ro0 MCIOJIb30BaHUE JJISi IPOTHO3UPOBAHMSI BO3MOXKHOCTU MPOTEKAHUS pPEeaKIUi
MEXAYy METaJulaMi ¥ pacTBOpaMU KHUCIJIOT. Peakiiny BBITECHEHHS OJTHUX METAJIOB U3 PACTBOPOB UX COJIEH JPYTUMHU METaJIaMH.

Peakuu oomena. Peakuuu HeliTpanu3anuu. Y CJI0BHS MPOTEKAHUS PEAKIMii OOMeHa B pacTBOpaXx /10 KOHIIA.

THUNbl XUMUYECKUX peakluii (10 MPU3HAKY «YUCIIO U COCTaB UCXOJHBIX BEUIECTB U MPOIYKTOB PEAKIMI») HAa pUMEpe CBOICTB BOAbI. Peakuus pa3noxeHus
— BJIEKTPOJIM3 BOJbl. Peakuuu coequHeHUs — B3aUMOJIEHCTBUE BOJbI C OKCHAAMU METAJJIOB U HeMeTaiwioB. [loHsTHe «ruapokcuibl». Peaknum
3aMeIleHUs] — B3aMMOJICHCTBHE BOJBI C LICJIOYHBIMHU M IIEI0YHO3EMENbHBIMH MeTaulaMu. Peakuuu obMeHa (Ha mpumepe Tuapoiusa cyibhuia
ATIOMUHHMS ¥ KapOu1a Kablusl).

JdemoncTpanuu. IIpumepsl ¢pusnueckux sSBICHUMN: a) IUIaBiIeHHE mapaduHa; 0) BO3rOHKA MOJA WIM OEH30MHOIN KHCIOTHI; B) pacTBOpPEHUE NEpMaHraHaTa
Kanus; T) AupQy3ust AYNUCTHIX BEIIECTB C TOpsiled JaMIOYKd HakaiauBaHMs. [IpuMepbl XUMUYECKUX SIBJICHMN: a) ropeHue Maraus, gpocdopa; 0)
B3aMMO/ICIICTBHE COJISIHOM KMCJIOTHI C MPaMOpOM WJIM MeJioM; B) moiydeHue ruapokcuna meau (II); r) pacTBopeHHe MOIyd4e€HHOrO THAPOKCHIA B
KHCTI0Tax; 1) B3aumozeicTeue okcuaa meau (II) ¢ cepHoil kKuCIOTON Hpu HAarpeBaHWM; €) Pas3lIoKEHHE MepMaHraHara Kalus; *) B3aUMOJEHCTBHE
pa30aBIEHHBIX KUCJIOT C METAIaMHM; 3) Pa3JIo’KEeHHE MEPOKCHIa BOJOPOJIA; H) IIEKTPOJIN3 BOJIBI.

JladopaTropHnble onbIThl. 1. CpaBHEHHE CKOPOCTU UCTIAPEHHUS BOJIBI M CIIMPTA MO MCUE3HOBEHHUIO MX Karellb Ha PUIbTPOBaIbHON Oymare. 2. OKucIeHUuE MeIu
B IJIJAMEHHM CIIUPTOBKM WM ropenku. 3. [lomyTHeHue M3BECTKOBOM BOJBI OT BBIIBIXAEMOTO yriekucnoro rasa. 4. IlomydeHue yriekucinoro rasa
B3aUMOJICCTBUEM COJIBI ¥ KUCIIOTHI. 5. 3amerieHue Meau B pactBope xsopuaa meau (1) sxenesom.

TEMA 3 CoequHeHnusi XuMu4yeckux 3j1eMeHToB (10 u)

Crenenb okucnenus. OnpeneneHue CTeNeHN OKUCICHHS 3JIEMEHTOB 10 XUMHUYecKoil Gopmyne coenunenus. CocraBieHue Gopmya OMHAPHBIX COETUHEHHH,
o0t cnoco0 UX Ha3bIBAHUS.

bunapHble coelMHEHNs HEMETAIOB: OKCUIBI, XJIOPHUAbI, CYyIb(UIbI U Op. UX cocTaB U Ha3BaHus. CocraBienue ux ¢gopmyin. [lpeacraBurenu okcuaoB: Boja,
YIJIEKUCIIBIN Ta3 U HeraleHast u3BecTh. lIpencraBuTenu eTyunx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOIOPOA U AMMHAK.

OcHoBaHusl, UX cOCcTaB U Ha3BaHUA. PacTBopuMOCTh ocHOBaHMI B Bojie. Tabnuiia pacTBOPUMOCTH THAPOKCUAOB U cosielt B Boje. [IpencraBurenu mienoyei:
TUAPOKCUABI HATpUs, Kanus U Kanblus. [loHaTHe o kadyecTBeHHbIX peakuusax. HaukaTopsl. i3MeHeHne OKpacku HHAUKAaTOPOB B ILIEIOYHON CPEJIE.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukanus kucnot. IlpeacraButenu KHUCIOT: cepHasl, colsiHas M a30THas. VI3MeHeHHe OKpacKd HWHIUKATOPOB B
KHUCJIOTHOM CcpeJie.

Conu KaKk MpOM3BOJIHBIE KUCIOT M OCHOBaHWU. X cocTaB u Ha3BaHus. PactBopuMocTs coseii B Bone. [IpencraButenu coseit: xmopua HaTpusi, KapOoHAT U
docdat xanpLus.

AMop(dHBIE U KpUCTATNINYECKUE BEIIECTBA.



BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJISIPHOIO CTPOEHUS.

MaccoBas 1 o0beMHast 10J11 KOMIIOHEHTa cMecH. PacyeTsl, CBsI3aHHBIE C UCTIOIB30BAHUEM TMOHSATHUS «IOJIS».

Pacuernble 3agaun. 1. Pacyer mMaccoBoii u 00bEMHOMN J0JI€H KOMIIOHGHTOB CMECH BEIIECTB. 2. BhIUMCIIeHHE MacCOBOH JOJM BEHIECTBA B PacTBOPE IO
M3BECTHOM Macce pacCTBOPEHHOIO BEILIECTBA U Macce pacTBOpuUTes. 3. BelunciaeHre Macchl pacTBOPSEMOI0 BEIIECTBA U PACTBOPUTEISI, HEOOX OJMMBIX
JUISl TIPUTOTOBJICHUS ONIPEECIICHHON MAcChl pacTBOpa ¢ M3BECTHOM MACCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA.

JdemoncTpanun. O6pa3ibl OKCUAOB, KUCIOT, OCHOBaHHUM U cojieil. MoJenu KpHucTallIMdecKuX pPelIeToK XJIOpHAa HaTpus, aiMasa, okcuna yriaepona (IV).
B3peiB cmecu Bogopoa ¢ Bo3ayxoM. CriocoOsl pa3aeneHus: cMeceid. JIucTUiuIsus BOIbI.

JladopaTropHblie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KIACCOB.

TEMA 4. PactBopenue. PactBopsl. CBolicTBa pacTBOPOB 3JIeKTPOJIUTOB (19 1)

PactBopenue kak ¢usnko-xumuueckuit mpouecc. [lonstue o rumparax u Kpuctamoruapatax. PactBopumocts. KpuBble pacTBOPUMOCTH KakK MOJIEINb
3aBUCHUMOCTH PAaCTBOPUMOCTH TBEPJIbIX BELECTB OT TeMIieparypbl. HachllieHHbIE, HEHACHIIIIEHHBIE U TIEPECHIIIEHHbBIE PACTBOPHI. 3HAYEHHE PACTBOPOB
JUIsl TIPUPOJIBI U CEJIbCKOTO XO35HCTBA.

[TonsiTHE 00 3EKTPOTUTHUECKON AUCCOLUAIIMH. DIIEKTPOIUTHI U HEAIEKTPOJIUTHL. MEXaHU3M JAUCCOLMALINU IEKTPOIIUTOB C PA3IMYHBIM TUIIOM XUMHUYECKOU
cBsi3u. CTeneHp 3IeKTPOIUTHUECKON aucconnany. CuibHbIe U cllabble 3IeKTPOIIHUTHI.

OCHOBHbBIE TOJOXEHHUSI TEOPUU DJIEKTPOJUTHUECKON Juccouuanuu. VOHHBIE ypaBHEHHs peEakUuil. YCIOBUS NPOTEKAaHUS peaklUud OoOMEeHa MEeXAy
3JIEKTPOJIUTAMH JI0 KOHIIA B CBETE MOHHBIX IIPEICTABIICHUM.

Knaccudukanus HOHOB 1 X CBOWCTBA.

Kucnotsl, ux xnaccudpuxanus. Juccouuanus KUCIOT U MX CBOWCTBA B CBETE TEOPUHU DIEKTPOJUTHUECKOW JucconManuu. MoJIeKylspHblE M HOHHBIE
yYpaBHEHHUS peakluil KUCIoT. B3auMopelcTBue KUCIOT ¢ MeTaJlJIaMH. DJIEKTPOXUMUYECKUI psJl HaNpsHKeHU MeTauioB. B3anmozeiicTBie KUCIOT ¢
OKCHJAMH METAJIOB. B3auMozaelcTBHe KHCIOT C OCHOBAaHUSAMHU — peakuus HeWTpain3auuu. B3zanmonelictBue kucnot ¢ consimu. Mcenonb3oBanue
TaOJIMLBI PACTBOPUMOCTH I XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jucconuanns oCHOBaHUHM U UX CBOIMCTBA B CBETE TEOPUHU AIIEKTPOIIMTHUECKOM quccormanuu. B3anmoaelcTBie OCHOBaHUH €
KHCJIOTaMH, KUCIIOTHBIMU OKCHJAMH U cojsiMu. VMcronp3oBaHue TaOIUIBI PaCTBOPUMOCTH JUIsl XapaKTEPUCTHUKU XUMHUYECKHX CBOWCTB OCHOBAHUM.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHMUM IIPU HaIrPEBAHUU.

Conu, ux knaccu@uKanus U AUCCOLUAINS pa3IMYHbIX TUIOB cojeil. CBolCTBa cojeil B CBETE TEOPUH DIIEKTPOIUTHUECKON nucconuanuu. B3aumoneiicrsue
coJieil ¢ MeTaJulaMH, YCIIOBHS POTEKAaHUs 3TUX peakuuil. BzanMoneiicTBue coneil ¢ KUCI0TaMu, OCHOBAaHUAMU U coisiMu. Mcronb30Banue Tabiuiis!
PacTBOPUMOCTH I XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O06o0611eHne cBeieHni 00 oKkcHIax, UX KiIaccu(UKaui 1 XUMUYECKUX CBOMCTBAX.

['eneTndeckue psiibl METAIOB M HEMETAJUIOB. ['eHeTndecKkas CBsI3b MEXKy KlacCaMu HEOPraHUYECKHUX BELIECTB.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakui. OKUCINTEND U BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuyy noHHOTO OOMEHA U OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakini. CocTaBieHNe YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIM METOIOM
3JIEKTPOHHOTO OajaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJIOB U HEMETAIIJIOB, KUCIIOT U COJIEH B CBETE MPEJICTAaBICHUH 00 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JdeMoHcTpanuu. VcnbiTaHue BELIECTB U UX PAacTBOPOB Ha 3JIEKTPOINPOBOAHOCTH. [[BMKEHHME OKpAllIEHHBIX MOHOB B 3JIEKTPUYECKOM I0JIE. 3aBUCHUMOCTh
3JICKTPOTIPOBOJHOCTH YKCYCHOW KHCJIOTHI OT KOHIICHTpaluu. B3auMoaeicTBue MMHKA ¢ CEpoM, CosiHOM kucioTou, xymopumom menu (II). T'openne
Maruus. BzaumoercTBrue XJI0pHOU U CEPOBOIOPOIHOM BOJBL.



JlabopaTopHsble onbIThl. 1. Peakunu, XapakTepHble UIsi pacTBOPOB KHMCIOT (COJSHOW MM cepHOM). 2. Peakuuu, XxapakTepHble Ul pacTBOPOB LIEIOYEH
(rumpokcunoB Hatpus wian kanus). 3. [loaydyeHue W CBOMCTBA HEpPAcTBOPHUMOrO OCHOBaHHUs, Hampumep ruapokcuaa menu (II). 4. Peakmum,
XapaKTepHBIE JJI1 PACTBOPOB cojiel (Hampumep, 1 xiaopuaa meau (II). 5. Peakuuu, XxapakrepHsle 111 OCHOBHBIX OKCHUJOB (HampuUMep, Ul OKCUIa
Kanblud). 6. Peakuuu, xapakTepHsle 17151 KUCIOTHBIX OKCUOB (HapuMep, Ui YIJIEKUCIIOro rasa).

PETMOHAJIbHBIA KOMIIOHEHT XUMHUYECKOI'O OFPA3OBAHHA B PECIYBJIUMKE BAIIKOPTOCTAH

JUi1 KOHKpeTH3aluu U yriayOJIeHUs] 3HaHUHM y4yallluxcsl BBOAUTCS XMMUYECKHM perMoHalbHbI KOMIOHEHT. OH akTHBHO IPUBIEKAeTCA Kak MpH pabore ¢
JIOTIOJTHUTEIBHOM JIUTEPATYPOH, CIIPAaBOYHBIMH MTOCOOUSMH, TaK U MPH BBHIIOJIHEHUHU pedepaTuBHBIX pabOT, TOKIAJ0B U COOOIIEHHUH ¢ UCIIOIb30BaHU-
€M MecTHOro marepuaia. Ilpu BeIOJHEHNH PA3IMYHBIX TUIIOB XUMHUUECKUX YKCIIEPUMEHTOB UCII0Jb30BaTh HH(POPMALIUU O BEIIECTBAX, IPUMEHAEMbIX
B OBITY, IpUPOIHBIX 00BeKTax Ph.

AHanu3 sBIeHUN OKpYXKarolled 1eHCTBUTENbHOCTH B aTMO-, JINTO-, THAPO- H 6uocgepe bamkoprocrana

EauHCTBO M B3aMMOCBSI3b ABJICHUN B ipupoae. [Ipeamer, OCHOBHBIE pe3yJIbTaThl M HAIIPABICHHOCTh MCCIIEJOBAaHNN XMMUKOB bamkoprocraHa.

[IpuMepHble OOBEKTHI IKCKYpPCHIl: MUHEpPAJIOTMYECKHE M KPAaeBEAUECKHUEe My3eH, XUMHUYECKue 1a0opaTopuu Y4eOHBIX 3aBEACHUM, HMPOMBIIUICHHBIX U
CENIbCKOXO3SHCTBEHHBIX TPEINPUATHI, aNTEeKH, BOJOOYMCTHBIE COOPYKEHHUS, Kapbepbl IOOBIYM TMOJE3HBIX HCKOMAEMBIX, HE(PTETIPOMBICIIHI,
HpEANpUATHS peciyOIUKH 10 nepepaboTKe MPUPOIHBIX MUHEPAIBHBIX YA00PCHUH.

Wcrounuku 3arpsi3HeHus npupoJHbIx BoJ bamkoprocrana. OxpaHa NpupoHbIX BOI.

O3HakomiieHHe ¢ (PU3NYECKMMHU CBOMCTBaMU MHHEPAJIOB, FOPHBIX MOPOJI, CJIOKHBIX M MPOCTHIX BellecTB (1abopaTtopHas pabota 2). Ilpu mzyueHuu xumu-
YECKUX AJIEMEHTOB U UX CHMBOJIOB O3HAKOMJIEHHE YYalllUXCsl C AJIEMEHTAapPHBIM COCTaBOM KHBBIX OPTaHU3MOB, IIOYB U C COJACPKAHUEM XUMHUYECKUX
3JIEMEHTOB B IPUPOAHBIX BOJIAX, MOYBaxX M Heapax bamkoprocrana. HaxoxxeHre mpocThIX BEIIECTB B Mpupoae (Yriaepoa KaMeHHOro U Oyporo yriei,
He(TH, HoA U OpOM B MUHEpPAJIBHBIX UCTOUYHUKAX M Jp.). Kucinopoxa B nmpupone bamkoprocrana Ilonyuenue u ucnonpzoBanue kuciaopona. OKCUabL.
CocraB nous bamkoprocrana. Vcrnonb30BaHle OKCUAOB B IPOMBIIIJIEHHOM NMPOU3BOCTBE. Posib OMHAPHBIX COEAMHEHHH B 3arpsi3HEHUH aTMOChephl,
o0Opa3oBaHHe KUCIOTHBIX JTOKJIEH U (POTOXUMUYECKHX CMOTOB, pa3pyLIEHUsI 030HOC(EPHI.

Oxcunpl, oOpasyromuecs B MPOMBILIUIEHHBIX MPOU3BOJACTBaX bamkoprocTana B mpolecce paboThl ABUraTeieil BHYTPEHHEro CrOopaHMs, B MPOLECCE JKU3-
HEZIEeSITEeIbHOCTH PAaCTeHMM, )KUBOTHBIX U 4enoBeka. OKCHUJl KPEMHHUS - OCHOBHOW KOMIIOHEHT MOYB PECIYOJIMKH, BXOISAIIUNA B COCTAB CTEKOJIbHBIX,
(OPMOBOUHBIX M CTPOUTEIBHBIX MECKOB. OKCHUIBI aFOMUHUS, Kejle3a, KalbLUs, MarHus, Kajius, TUTaHa, ¢ocdopa B COCTaBe MOYB U JIeUEOHBIX
rpsszeil. ConepikaHue KUCIOT B JIEUEOHBIX TPSA3SX U B MOA30JIMCTHIX U JIEPHOBOJIOA30JUCTBIX MOYBax pecnyOiauku. OTpULIATEIbHOE BIMSHUE TaKUX
IOYB C TOBBIIICHHON KHCIOTHOCTBIO Ha Pa3BUTHE OOJNBIIMHCTBA KYJIBTYpPHBIX pacTeHUH M Ha UX ypokaiiHocTh. OCHOBaHME B NpPUPOJAE U B
XUMHUYECKHUX Mpou3BoAcTBax bamkoprocrana. ComepxaHue B Hepax peciyOoluku KapOOHATOB U cynb(aToB Kaiblusa. VX ncnonb3oBanue B ObITY U
HapoAHOM xo3siicTBe. CoaepkaHue cojeil B MOBEPXHOCTHBIX U MUHEpalbHbIX Bojgax Pb. Ponb coneil B kxU3HENEATENBHOCTH pAacTEHUH, JKUBOTHBIX,
YyelioBeKa, B 3arpsi3HeHUU okpyxatouieil cpensl. Conu B npupoze bamkoproctana, ux 3amackl ¥ MEepPCIeKTUBBI UCHOIb30BaHUSA. OKCH/IbI, OCHOBaHUS,
KHCJIOTBI, COJIU BOKPYT HAC, UCIIOJIB30BaHUE UX B OBITY, IPOMBIIUIEHHOCTH, MEIUIIMHE U B CEIILCKOM XO3SHCTBE.

Oxkcuapl, OCHOBaHMS, KUCIOTBI, COJM, HCIOJB3YIOIIHMECS B MPOU3BOJCTBEHHON MpakTHKE arpOHOMOM, BpadoM, KYJIMHApOM, CaJI0BOJIOM-OBOIIEBOJOM,
MEXAHU3aTOPOM, CTajJeBapoOM, XKHUBOTHOBOJIOM, CTPOUTENIEM, OMOXO35MKON M Ap. CIIOKHBIE BEHIECTBA KaK 3arps3HUTENM OKPY)KAIOIIEH Cpenbl.
Oxpana okpyxartomeil cpeapl. Metamnbsl B npupoje bamkoproctana. Pan coeauHeHuii MeTaioB, BXOJSIIMX B COCTaB MEIHBIX, MKEJIE3HBIX,
MapraHiUeBbIX py/l B HEpax peciyOIrKH U B COCTaB MUHEPaIbHBIX Kpacuteneil. HedTs u HepTexummueckasi npoMbIuIeHHOCTH Ph.

HedrenepepabaTsiBaromias, HepTeXUMUYECKas, METAJUTypruuecKas, ra3oBasi, CTpPOUTENbHAS, YrojbHAasl, MAIIMHOCTPOUTEIbHAS, JIECHAS, SJIEKTPOTEXHUYECKas]
U JIp. BUJBI IPOMBIIUIEHHOCTH BKJIIOYAsi TPAHCTIOPTHBIN KoMILIeKe bamkoprocrana, U pa3BUTHE B pecilyOIMKe MPUPOIOOXPAHHBIX Mep.

B mporpaMMy BHECEHBI CIEAYIOMNE U3MEHEHUS:




B paznen «BBenenuey» nepenecena tema «UmcTeie BemiecTBa U cMecu» u3 pasnena Ne3 «CoeanHEHHEe XMMUYECKUX dJieMeHTOB». JloOaBneH luac k Teme
«3HAaKM XUMHUYECKUX DJIEMEHTOB» 3a cueT oObenuHeHus TeM «Peakuuu pasnoxkeHus», «Peakuuu coenuHeHus» u3 pasgena «M3meHeHwus,
npoucxojsamue ¢ BemiectBamm». JloGaBinen 1 gac- «3ader» u3 pasgena Ne5 «PactBopenue. PactBopbl. CBOHCTBAa pacTBOPOB AJICKTPOJIUTOB.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIMI 32 CUET COKPAIEHUS YaCOB 10 CUCTEMAaTU3aluU U 0000IICHHS

B paznen « ATOMBI XMMMYECKUX JEMEHTOBY NEPEHECEHbl TeMbl «CTeNneHb OKUCICHUS» U «AMOpP(dHBIE U KpUCTAIIIMYECKUE BellecTBay U3 paszaena Ne3 «
CoenvHeHnE XUMUUYECKUX 2JIEMEHTOB)

B aBTOpCKYIO IporpaMMy BHECEHBI U3MEHEHHUS - IPAKTHUECKUE paboThl, paclpeiesieHbl 0 APYTrUM TeMaM Kypca B COOTBETCTBUH € U3y4aeMbIM MaTEPHUAJIOM.

[ToypouHo- TeMaTHYECKUH IJIaH MO0 00bEMY CKOPPEKTHPOBAH B COOTBETCTBHHM C (elepajIbHbIM KOMIIOHEHTOM T'OCYIapCTBEHHOTO 00pa3oBaTeNbHOIO C
OCHOBHOI'0 001ero o0pa3oBaHUs U TpPeOOBAaHUAMM IPEIbSABISAEMBbIMU, K YPOBHIO IOJITOTOBKM BBITYCKHMKOB OCHOBHOW IIKOJBI M BKIIFOYAET
BOIPOCHl TEOPETUYECKON M NPAKTHUUECKON IMOATOTOBKH YUYalUXCH.

YueOHo-TeMaTHYecKoe NIJIAHUPOBaHHE

Ne n/nn Tema paznena KomuuectBo | B tom uncne
4acoB JlaGopaTopHble | mpakTHUecKue paboThl KoHTposabHbIe paboThl
Beenenue. 10 2 1 3ayeT
Temal. | ATOMBI XUMHUYECKHX JIEMEHTOB 13 1 1
Tema 2. | IlpocTeie BenjecTBa 7 1
Tema 3. | CoeauHeHus XUMHUYECKHUX| 9 2 1 1
9JIEMEHTOB
Tema 4. | 3meHenus, mnpoucxopsdimue ¢ 10 1
BEIIECTBAMHU
Tema 5. | PactBopenue. PactBopsl. CBoiicTBa 18 5 2 2
PacTBOPOB SIEKTPOIUTOB.
OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
PEaKIum.
Peseps 3
Hroro 70 10 4 6

4. TpeGoBaHUA K YPOBHIO OJATOTOBKH 00y4alOUIUXCS M0 y4eOHOH MporpaMmme

TpebGoBaHMs K YpPOBHIO NMOATOTOBKH O0YYarOIIMXCS BKIIOYAIOT B ce0s Kak TpeOOBaHUS, OCHOBaHHBIE Ha YCBOCHUHU U BOCIIPOM3BEIEHNN yueOHOTro MaTepuasa,
MMOHUMaHHUM CMBICIIA XMMHUYECKUX TIOHITUH H HBJ'IeHPIfI, Tak ¥ OCHOBAaHHBIE Ha OOJe€ CI0XKHBIX BUaax ACATCIIbHOCTH: 00BsICHEHHE (I)I/I3I/I‘-ICCKI/IX u
XUMHNYECCKUX HBJ’ICHI/Iﬁ, MNPUBCACHUC TIPUMCPOB IMPAKTHYCCKOI'0 MCIIOJB30BAHUSA H3YYAaCMbIX XWMHNYCCKUX SIBICHUM W 3aKOHOB. Tpe6OBaHI/I$I
HaIlpaBJICHbBI Ha pC€ajIn3aliuio ACATCIbHOCTHOI'O, MIPAKTUKO-OPUCHTUPOBAHHOTO U JINYHOCTHO OPUCHTUPOBAHHOI'O MOAXOJ0B, OBJIAICHUC yYallIlUMUCH
crnocoboamu I/IHTCJ’IJ’IGKTY&U’IBHOﬁ n HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU, OBJIAACHHUEC 3HAHUAMH U YMCHUSIMU, BOCTpC6OBaHHI>IMI/I B HOBCCI[HCBHOI\/'I JKHU3HU,
MO3BOJISIOIIMMHU OPUEHTHPOBATHCS B OKPYXKAIOIIEM MUPE, 3HAUMMBIMHU Il COXPAaHEHHS OKPY>KAIOIIEH Cpeibl U COOCTBEHHOTO 3/I0POBBSI.

B pe3ynbTaTe n3ydeHus npeaMera yyanmecs 8 kiacca JOJIKHBL:

3HATH/TIOHUMATh




OCHOBHBIC (I)OpMBI CYHICCTBOBAHUA XUMHNYCCKOI'O DJICMCHTA (CBOGOI[HBIG ATOMBI, ITPOCTBHIC U CJIOKHBIC BeH_[eCTBa); OCHOBHBLIC CBCACHHA O CTPOCHHUU aTOMOB

YMCTb

OJIEMCHTOB MaAJIbIX IMICPHUOAO0B; OCHOBHBLIC BHIAbl XHMHYCCKHX CBHSCI;'I; TUIIBI KPUCTAIIMYECKUX PCHICTOK; (baKTOpr, OIpeaAcCIAIINE CKOPOCTH
XUMHUYCCKUX peaKm/Iﬁ U COCTOAHHUC XHMHUUYCCKOTO PABHOBCCHUSA; THUIIOJOTUIO XHUMHUYCCKUX peaKqu/I 0 pa3jiM4YHbIM IPU3HAKAM; CYHIHOCTb
BHCKTPOHHTHHGCKOﬁ JUucconuanuy; Ha3BaHUsI, COCTaB, KJ'IaCCI/I(i)I/IKaHI/IIO M CBOMCTBA Ba)XKHEHIIMX KJIACCOB HEOPTraHUYCCKUX COGI[I/IHeHI/Iﬁ B CBCTC
TCOpHUU 3JICKTpOJIHTH‘-I€CKOfI Jucconmanuvu u C HO3I/II_II/Iﬁ OKHCJICHHUA-BOCCTAHOBJICHH A, BaKHEHIIINE XUMUYCCKHE IIOHATHA, OCHOBHBIC 3aKOHbI XMMHH,
OCHOBHBIC TCOPHUU XHMHUH, BaKHEHIIIIE BCIIECTBA U MAaTCPUAJIbI.

a) IIPUMCEHATH CICAYIOINE ITOHATUA: XHUMHYCSCKHI OJIEMEHT, aTOM, U30TOIIbI, NOHBI, MOJICKYJIBI, IIPOCTOC MU CJIOXKHOC BEIICCTBO,; AJZIOTPOIIMA, OTHOCUTECIIbHAA

U MOJIEKyJsipHas Macca, KOJIMYECTBO BEIECTBA, MOJISIPHAs Macca, MOJISIPHBIM 00beM, 4YuciIo ABOrajapo; 3JEKTPOOTPULATEIBHOCTH, CTEIECHb
OKHCJICHHUS, OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIN MPOIIECcC; XUMUYECKasl CBSI3b, €€ BUbI M PA3HOBUIHOCTH; XUMUYECKasl PEaKIIHs U ee Kiaccu(ukaimu;
CKOPOCTh XHUMHUYECKOW peaknud W (HaKTOpbl €€ 3aBUCUMOCTH; OOpPAaTHMMOCTh XMUMHYECKHX pEaKIUid, XUMHUYECKOC PABHOBECHE M YCIOBHS €ro
CMEILICHHUS; DTEKTPOJIUTHYECKAs TUCCOLMAINS, THApATAlMs MOJEKYJI U MOHOB; MOHBI, MX KJIacCU(UKAIMS M CBOMCTBA; IECKTPOXUMHYECKHM Pl
HaINpsHKEHUH METAILIIOB;

0) pa3bACHATH CMBICT XUMHUYECKMX (OPMYNT U ypaBHEHUU; OOBACHATH ACHCTBHE H3YYEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHE MAacChl BEUIECTB MpU

XUMHUYCCKUX peaKuHs{x); ONpeaACIAThL CTCIICHU OKHMCIICHHA AaTOMOB XHMMHYCCKHX 3JICMCHTOB I1IO Q)opMynaM ux CO@[[I/IHGHI/If/'I; COCTAaBJIATb YpPAaBHCHH A
peaKHHﬁ, ONpCACIAATh UX BUIA U XapAKTCPU30BATb OKUCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUU, OIIPCACIIATE IO COCTABY (XI/IMI/ILIGCKI/IM Q)opMynaM)
IMPUHAJIC)KHOCTh BCHICCTB K pa3JIMYHBIM KiacCaM COGI[I/IHGHI/Iﬁ U XapaKTCpU30BaATb UX XHUMHNYCCKHC CBOﬁCTBa, B TOM YHCJIC W B CBCTC TCOpUH
3HeKTpOHHTI/I‘ICCKOI>'I Aucconnanu; YCTAaHABJIMBATb TCHCTUYCCKYIO CBA3b MCIKAY KJIACCAMU HCEOPraHUYCCKHUX COG,I[I/IHCHI/Iﬁ U 3aBUCHUMOCTb MCIKAY
COCTaBOM BE€UICCTBA U €O CBOﬁCTBaMM;

B) O6paH_IaTBC$I C J'Ia60paTOpHBIM O60py,HOBaHI/IeM; CO6J'IIO)13.TB IpaBUJI TCXHUKU 6630HaCHOCTI/I; MNpOBOAUTH IIPOCTBIC XUMHUUYCCKUC OIIBITHI; BBIIIOJIHATD

XUMHUYECKHUH SKCIIEPUMEHT Ha0JI01aTh 32 XMMUYECKUMU TpolieccaMi U 0(OpMIISITh Pe3yIbTaThl HAOIIOACHHUI;

I') IPOM3BOIUTH PacUeThl 0 XUMUUECKUM (OpMYJiaM M YPAaBHEHHSIM C MCIIOJIb30BAaHHEM U3YyUCHHBIX MOHSATHI.

UCIIO0JIb30BaTh

nproOpeTEHHBIE 3HAHNUS M YMEHHUS B IPAKTUYECKOH NeSTeTbHOCTH U IOBCEAHEBHOM KU3HHU.

3.1 JIu4HOCTHBIE pe3yabTaThl

1) B IEeHHOCTHO-OPUEHTALMOHHON C(pepe — YyBCTBO FOPJIOCTHU 3a POCCUHCKYIO XMMHUYECKYIO HAYKy, I'YMaHH3M, OTHOIIEHHUE K TPYAY, LEIeyCTPEMIICHHOCTD;
2) B Tpy10BOii cepe — roTOBHOCTH K OCO3HAaHHOMY BBIOOpY AajibHelIel o0pa3oBaTenbHON 1 MPo(ecCHOHANbHON TPaeKTOpUH;

3) B mo3HaBaTeNbHOM (KOTHUTUBHOM, MHTEJUIEKTYAJIbHOMN) cpepe — yMeHHue yrpaBisiTh CBOEH MO3HABATEIbHOU JEATEIbHOCTDIO.

3.2 MeranpeaMeTHbIe Pe3yJbTaThl
MeTaHpe,Z[MeTHLIMI/I pe3yJibTaTaMU OCBOCHUA YUAIlITUMUCS OCHOBHOM IITKOJIBI IMporpaMmsal 1O XUMHHU ABJIAKOTCA:
1) HCIIOJIB30BaHUEC YMGHI/Iﬁ W HaBBIKOB pPa3JIMYHBIX BHUIOB MMO3HAaBATEIILHON ACATCIIBHOCTH, TNPUMCHCHHWHN OCHOBHBIX MCTOJOB ITO3HAHUIA (CI/ICTCMHO-

I/IH(I)OpMaI_II/IOHHHﬁ aHaJu3s, MOI(CJII/IpOBaHI/IC) IJId N3YYCHUS pa3JINYHBIX CTOPOH OKPY)KaIOH_[eﬁ HCﬁCTBHTCHLHOCTH;

2) UCHOJIb30BaHHWE OCHOBHBIX HHTEIUIEKTYalbHBIX oOllepaluii: ¢popMyaupoBaHUE THUIIOTE3, aHAU3 W CUHTE3, CpaBHEHHUE, 000O0IIeHHEe, CHUCTeMaTh3allus,

BBIAABJICHUC TPUYNHHO-CJICACTBCHHBIX CB}I3GI>'I, IIOUCK aHaJIOI'OB,

3) yMeHue TeHeprpoBaTh UJIEU U OIIPeIENsATh CPEACTBA, HEOOXOUMBIE Ul UX pealu3allii;
4) yMeHHE ONPEeNSTh LEIH U 3a/1a4H JIeATEITbHOCTH, BRIOMPATh CPECTBA peaTH3aIiH eI U MPUMEHSATh UX Ha MPAKTUKE;



5) ucnonb30BaHUE PA3TUYHBIX UCTOUHUKOB JUIS MOJIYYEHHs] XMMUYECKON HH(pOpMAIMK, TOHUMaHUE 3aBUCUMOCTH COJECpkKaHUsA M (OPMBI MPEICTaBIICHUS
nH(popMaIuy OT 1esield KOMMYHUKAITUU U ajpecara.

3.3 IlpeameTHbIe Pe3yabTAThI

B ob6nactu mpenMeTHBIX pe3yabTaTOB M3yuyeHHE XUMHUH MPEAOCTABISET YYCHUKY BO3MOXKHOCTh Ha CTYIIEHH OCHOBHOTO 0OIIero oOpa3oBaHus Ha 0a30BOM
YPOBHE HaYYUTHCS:

1) B mo3HaBarenbHOM cdepe- a) AaBaTh ONPEACICHHS H3YYCHHBIM MOHATHSAM; 0) ONMUCHIBATH JIEMOHCTPAI[MOHHBIE W CaMOCTOSITEIBHO IPOBEIACHHBIC
OKCIICPUMCEHTBI, UCIIOJIB3YA IS 3TOI0 pYCCKI/Iﬁ SA3bIK U SA3bIK XUMUH, B) OIMMCBIBATh U pa3jindaTb U3YYCHHBIC KJIaCChl HCOPraHUMYCCKUX COCI[HHCHHI’I,
XUMHUYECKHE PEaKIMH; T) KIacCU(UIIMPOBATh M3yYeHHBbIC OOBEKTHl U SBJICHHS; 1) HAOIIOaTh IEMOHCTPUPYEMBIC H CAMOCTOSTEILHO MPOBOAMMBIE
OIIBIThI, XUMHWYCCKUEC PCaKIHU, IIPOTEKAOIIHUE B IIPUPOJAC U B 6BITy; e) ACIaTh BBIBOJBI U YMO3AK/IHOYCHHUA U3 Haﬁ]’[fo,[[eHHﬁ, H3Y4YCHHBIX XUMHUYCCKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEILIECTB 10 AHAJOTUU CO CBOMCTBAMM M3YYEHHBIX; ) CTPYKTYpUPOBATh M3YyUEHHBIH
MaTcpHrai; 3) HHTCPIPETUPOBATE XUMHUYICCKYIO I/IHCI)OpMaI_II/IIO, MOJIYYCHHYIO U3 IPYIUX UCTOYHUKOB;

M) ONHCHIBaTh CTpOcHHE aToMOB 31eMeHToB |—IIl mepuonma ¢ wmcmonb30BaHMEM 3JEKTPOHHBIX KOH(PHUTYpalMii aTOMOB; K) MOJCIHPOBATH CTPOCHHE
MPOCTEHIINX MOJIEKYST HEOPTaHUYECKUX BEIIECTB, KPUCTAIUIOB;
2) B IIEHHOCTHO-OPHUEHTAIIMOHHOW cdepe — aHaIM3upoBaTh W OICHWBATH TOCJICICTBUS JUIsI OKPYXKAMOMIEH Ccpeasl OBITOBOH W TPOU3BOJCTBCHHOMN

NeSITeIIbHOCTH YEJIOBEKa, CBI3aHHOM C repepaboTKOM BEIECTB;

3) B Tpy10BO#1 chepe — MPOBOJUTH XUMUUYECKUM SKCTICPUMEHT;

4) B chepe ¢duzmueckod KyabTypbl — OKa3bIBaTh IMEPBYIO TOMOIINL TPU OTPABJICHHUSAX, OXKOraxX M JPYrUX TpaBMaX, CBS3aHHBIX C BEUICCTBAMHU H
71a00paTOPHBIM 000PYIOBAaHHEM.

4. OleHKa [OCTHXKEHHSI IUIAHMPYEMbIX pPe3yJbTATOB OCBOEHHSI Y4eOHOH NMPOrpaMMbl

[IporpammMa mpenycMaTpuBaeT (OPMHPOBAHHE y YyYalIUXcs OOLIeydeOHBIX YMEHHH M HaBBIKOB, YHHUBEPCAJIbHBIX CHOCOOOB JEATENIBHOCTH M KIIHOYEBBIX
KOMITETEHIIMIA: YMEHUE CaMOCTOSITEIbHO M MOTHBHPOBAHHO OPTraHW30BBIBATH CBOIO TO3HABATENBHYIO NESATEIBHOCTH; HCIIONB30BAHUE 3JIEMEHTOB
NPUYMHHO-CJIECTBEHHOTO U CTPYKTYpPHO-(YHKIIMOHAJIBHOTO aHAIN3a; OINpe/eIeHue CYIIHOCTHBIX XapaKTEPUCTUK H3y4yaeMoro oObeKTa; yMeHHeE
pa3BepHYTO OOOCHOBBIBATh CYKICHHS, IaBaTh ONPEICICHHUs, MPUBOIUTH JIOKA3aTEIbCTBA; OIICHWBAHWE M KOPPEKTUPOBKA CBOETO ITOBEIEHUS B
OKpY’KaloIleM MHpe.

[Tpu BBIMONHEHUH TBOpPUECKUX pabOT GOpMUPYETCS YMEHHE ONPEAEATh aJeKBaTHbIE CIIOCOOBI peleHHs Y4eOHOH 3a7jauil Ha OCHOBE 33JJaHHbBIX aJTOPUTMOB,
KOM6I/IHI/IpOBaTI) HU3BCCTHBIC QJITOPUTMBI ACATCIBHOCTU B CUTyallUAX, HC MpPEANoJIaralomux CTaHJApTHOrO IPUMCHCHUA OAHOIO H3 HHX,
MOTHUBUPOBAHHO OTKAa3bIBaThCA OT OOpasia JesATeIbHOCTH, WCKaTh OPUTHMHAIBHBIC PEIICHUs. YdJalllhecs IO/DKHBI HAYYHThCS TPEICTaBISThH
pe3yabTaThl WHIAWBHIYaJIbHOH WM TPYIOBON TO3HABATEIHLHOW JEATEIHHOCTH B (POPME HCCIIEAOBATEILCKOTO IMPOEKTa, MyOIMYHON Mpe3eHTAINH.
Peanuzanus moypouHO-TEMAaTHYECKOrO IUIaHAa OOECIeYMBAeT OCBOEHHE OOLIeYy4eOHBIX YMEHMH M KOMIETEHLUH B paMKax HH()OPMAaIMOHHO-
KOMMYHHKaTHBHOﬁ NCATCIIBHOCTHU

4.1 IlpoBepka U OLlEHKA 3HAHUI U YMEHHUI y4aluXcst

Pe3ynbTaThl 00y4eHHUs1 OLIEHUBAIOTCS MO MATHOAIUIbHON cucTeMe. [IpH olleHKe YUMTBHIBAIOTCA CIEAYIOUINE KadeCTBEHHbIE MI0Ka3aTeIl OTBETOB:

rTyouHa (COOTBETCTBHE M3YUCHHBIM TEOPETUUECKUM 0000IICHHSIM);

OCO3HAHHOCTb (COOTBETCTBHE TPEOYEMBIM B MPOTrpaMMe YMEHHSIM IPUMEHSATH MOIY4YEeHHYIO0 HHPOPMALIUIO);

MOJIHOTA (COOTBETCTBHE 00BEMY MPOTPAMMBI M HHGOPMAITUN YICOHUKA).

[Ipu o11eHKE YYUTHIBACTCS YHUCIIO M XapaKTep OMHOOK (CYIIECTBEHHBIE WIIK HECYILIECTBEHHBIE).



Cyl1iecTBeHHbIE OMIMOKH CBSI3aHBI C HEJOCTATOYHOUW TIYOMHON M OCO3HAHHOCTBHIO OTBETa (HAmpuUMep, YUEHHUK HEMPAaBHIBHO YKa3all OCHOBHBIC MPH3HAKU
NIOHSATHUH, SBJICHUN, XapaKTEPHbIC CBOWCTBA BEIIECTB, HEMPABHIBLHO CHOPMYIHMPOBAI 3aKOH, MPABWIO M Tp., WIH YYCHHK HE CMOT NPUMEHHTH
TEOPETUYECKHE 3HAHUS JUISl OOBSICHEHUS U TPEJCKA3aHUs SIBJICHUN, YCTAHOBJICHHS IPHYMHHO-CIICJICTBEHHBIX CBSI3CH, CPAaBHEHUS U KJIaCCU(DUKAIIUHA U
T.IT )

HecymecTBeHHbIE OMMOKN OMPEACISAIOTCS HEMOTHOTOW OTBeTa (HampuMmep, YIYIICHHEe W3 BHAA KaKOTO-IMOO HEXapakTepHOro (akTa MpU ONMUCAHHH
BEIIECTBA, Iporecca). K HUM MOKHO OTHECTH OTOBOPKH, OIIMCKH, JOMYIIICHHBIC 110 HEBHUMATEIBHOCTH.

4.2 OueHka yCTHOTO OTBeTa

OTMeTKa «5»

OTBET ITOJIHBIN M NTPaBUJIbHBINA HA OCHOBAHWU U3YYCHHBIX TCOPHUH;

MaTepual U3JI0XKECH B ONPEJICIICHHOM JIOTHYSCKON TTOCIIEA0BATEIHHOCTH, JINTEPATYPHBIM SI3IKOM;

OTBET CAMOCTOSITEILHBI.

OtMmeTKa «4»

OTBET MOJIHBIHM U MPAaBUIIbHBIA HA OCHOBAaHUH W3YYCHHBIX TCOPHIA,

MaTepuan HM3JIOKEH B ONPEICIICHHON JIOTMYECKOW IOCIICOBATEILHOCTH, TMPU 3TOM JOIYIICHBI JIBE-TPU HECYIIECTBEHHBIC OIIMOKH, HWCIPABICHHBIC TIO0
TPeOOBAHUIO YUUTEIIS.

OTMeTKa «3»

OTBeT NOJIHBIN, HO IPU ATOM JOIYILIEHA CYIIECTBEHHAs OIIMOKa U HETIONHbIN, HECBSI3HBIM.

OtmMmeTKa «2»

npu OoTBeTe OOHApYXEHO HENMOHWMaHWE YYalllUMHUCS OCHOBHOTO COJAEp)KaHHUS Yy4eOHOro MaTepuana WU JIOMYIICHBI CYIIECTBEHHBIE OIIMOKH, KOTOpHIE
YUaIIUICs He MOXKET UCTIPABHUTH MPH HABOSAIIMX BOIMPOCAX YUUTEIIS.

4.3 OueHka 3KCNePUMEHTAIbLHBIX YMEHUH

OreHka CTaBUTCS HA OCHOBAHUHU HAOIOIEHUS 32 YJaIlUMUCS U TUCBMEHHOTO OTYeTa 3a padoTy.

OtMeTka «5»

paboTa BBHIMIOTHEHA MOJHOCTHIO U MPABUIBHO, CHIETaHbl NMPABUIbHBIC HAOMIOACHUS U BBIBOJBI; SKCIIEPUMEHT OCYIIECTBIIEH IO IMJIaHy C Y4E€TOM TEXHUKH
0€30MMacHOCTH M TIPABHJI PaOdOTHI C BEIICCTBAMH M 000pPYJIOBAaHWEM; MPOSIBICHBI OPTraHU3AIMOHHO-TPYIOBBIC YMEHUs (ITOIIEPKUBAIOTCS YHUCTOTA H
MOPSIOK Ha CTOJIE, 9KOHOMHO UCTIONB3YIOTCSI PEaKTHBBI).

OtmeTtka «4»

paboTa BBITIONHEHA MOJTHOCTHIO M MPABWIBHO, CACNIAHbI MPaBUIbHBIE HAOMIOJEHUS U BBIBOJBI, HO MPH ATOM IKCHEPUMEHT MPOBEACH HEMOIHOCTHIO WIIH
JOTTYIIIEHbI HECYIIIECTBEHHBIN OMIMOKHU B pabOTe C BEIIECTBAMHU U 000PYIOBAHUEM.

Otmetka «3»

paboTa BBHIMOJTHECHA MPABHUIIBHO HE MEHEEe YeM Ha TOJIOBUHY WJIM JIONYIIeHa CYIIECTBEHHAs ONTMOKAa B XOJ¢ SKCIIEPUMEHTA, B OOBSICHCHHH, B O()OPMIICHHH
paboThl, B COOMIO/ICHUU TPABHJ TEXHHKU OE30MacCHOCTH MpU paboTe ¢ BellecTBaMH M OO0OpYIOBaHUEM, KOTOpas HCHpABISETCS MO TPeOOBAHUIO
YUUTEIS.

OtMmetka «2»

JOTYIIEHBI J1Be (1 00Jiee) CYIIeCTBEHHBIC OMMOKHU B X0/ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0O(pOpMIICHUN PabOThI, B COOTIOACHUH MPABHIT TEXHUKH

0€30MMacHOCTH MPH padoTe C BEMIECTBAMHU U 000PYIOBAHUEM, KOTOPHIE YUAIIUHACS HE MOXKET UCIIPABUTH 0 TPEOOBAHHUIO YIUTEIIS.

4.4 OueHka yMeHHUil peliaTh IKCIEPUMEHTAIbHBIE 321241



OTMeTKa «5»

IJIaH PEIIeHUs COCTaBJICH PABUIIBHO;

MPABHJIBHO OCYIIECTBIICH MOA00p XMMHUECKHUX PEAKTUBOB U O0OPYIOBAHUS; JAHO MOJTHOE OOBSICHEHNE U CIICTaHbI BBIBOIBL.

OtMmeTKa «4»

IJIaH PELIeHUs COCTaBJICH MPABUIBHO;

MPaBUJILHO OCYIIECTBICH MOJ00p XMMHYECKHX PEaKTUBOB W OOOpPYJOBaHHUS, HO IPH 3TOM JIONYIIEHO HE 0oJjiee JBYX HECYIIECTBEHHBIX OIITHMOOK B
OOBSICHEHUH U BBIBOJAX.

OtMmeTKa «3»

TUTAH PEIICHUS] COCTABJICH NMPABWIBLHO; MPABUIHHO OCYIIECTBICH MOJA00p XUMUYECKUX PEAKTHBOB U O0OPYIOBaHUS, HO JOMYIIEHA CYIIECTBEHHAs OITNOKa B
00BSACHEHUH U BEIBOJAX.

OTMeTKa «2»

JIOTYIIIEHHI J1Be (M OoJiee) CyIeCTBEeHHbIE OIMOKH B IJIAHE PEHICHHUS, B TO100pe XMMUUYECKUX PEAKTUBOB U 000pPYI0BaHUS, B OOBbSICHEHUH U BBIBOJIAX.

4.5 OueHka yMeHHMii pelIaTh pacyeTHbIE 3212491

OTMeTKa «5»

B JIOTHUECKOM PACCY>KICHUH U PEIICHUHU HET OINOOK, 3a/1a4a pelieHa paloHaIbHbBIM CIIOCOO0M.

OtMmeTKa «4»

B JIOTHYECKOM PACCYKJICHUU U PEIICHUN HET CYIIECTBEHHBIX OIIMOOK, HO 33/1a4a pelleHa HepaloHalbHbBIM CIOCOOOM U IOMYIIeHO He Oosee ABYX
HECYIIIECTBEHHBIX OIMMOOK.

OTMmeTKa «3»

B JIOTHYECKOM PACCYXKJCHUU U PEIICHUN HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIICHA CYIISCTBEHHAS OIMMMOKA B MATEMAaTHICCKUX pacueTax.
OTMeTKAa «2»

NmMeroTest cymecTBEHHBIC OMMOKY B JIOTHYECKOM PACCYKICHUH U B PEIICHUU.

4.6 OneHKa NMCbMEHHbIX KOHTPOJIbHBIX PadoT

OTMeTKa «5»

OTBeT MOJTHBIN U MPABUIHHBINA, BO3MOKHA HECYIIIECTBEHHAS OINOKA.

OtMmeTKa «4»

OTBeT HEeMOIHBIN WK JOMYIIEHO He 60JIee IBYX HECYIECTBEHHBIX OLUINOOK.

OTMmeTKa «3»

Pabora BeIMOTHEHA HE MEHEE YeM HArlOJIOBHHY, JIONYIIEHA O[HA CYIIIECTBEHHAS OIMOKA U TIPU 3TOM JIBE-TPH HECYIIIECTBCHHEIE.
OTMeTKAa «2»

Pabora BEITIOSTHEHA MEHBIIIE YeM HAIOJIOBHHY HIIA COJIEPIKUT HECKOJIBKO CYIMIECTBEHHBIX ONTHOOK.

4.7 Ucnoab3zyemblie GopMbl, CIIOCOOBI U CPEICTBA MPOBEPKH Pe3yJIbTATOB 00yUYeHUs

JInst KOHTPOJISL YPOBHS JOCTHXKCHUH YYaIIUXCsl UCTIONB3YIOTCS TAKHWE BUIBI KOHTPOJIS KaK TEKYIINH, TEMAaTHYECKUH, UTOTOBBI KOHTPOJIb; (hOPMBI KOHTPOJIS:
KOHTpOJIbHAsA paboTa, 1uddepeHIIMpOBaHHbIA HHANBHIYATbHbBIN MMCbMEHHBIN ONPOC, CAMOCTOSTENIbHAS IPOBEpOUHas paboTa, MpakTuieckas padoTa,
TECTUPOBAHUE, XMMHUYCCKHH AWKTAHT, MMCHMEHHBIC TOMAIHHE 33JaHUs, KOMIBIOTEPHBIH KOHTPOJIb C HCIIOJIb30BAaHHEM HHTEPAKTHBHOM CHCTEMBI

tectupoBanus «Votumy. [Ipu TectupoBanuu Bce BepHble 0TBETHI OepyTest 3a 100%, Toraa oTMETKa BBICTABISIETCS B CISAYIOIIUM 00pa3oM:
86-100 % - ornuuHO



76-85 % - xoporro

51-75% - ynoBIeTBOPHUTEIBHO

menee 50 % - HeynoBIETBOPUTEILHO

Texymmii KOHTpOJIb (KOHTPOJIbHBIE PabOThI) MO TeMaM «ATOMBI XHMHYECKHUX 3JIEMEHTOBY», «CoelnHeHHs XMMUYECKHUX 3J1eMeHTOB», «Knaccuduxaums
XUMHUYECKHMX peakuuil u BeuiecT. [Ipocteie BemiectBay, «PactBopenue. PactBoprl. CBoiCTBa pacTBOPOB 3JIEKTPOIUTOBY, «HTOroBass KOHTPOJIbHAS
paboTay.

Buaer momamaux 3amanuii: Pabora ¢ TeKCTOM yueOHHMKA, BBIMOJIHEHUE YIPKHEHUH, PpEIICHHE 3a]1ad, WHIUBUAYAIbHBIC 3aaHus, MOArOTOBKA JOKIIAJIOB,
CcOoOOIIIEeHUI, COCTaBJIEHHUE CXEM

5. (I)Oprl, M€E€TO0Abl, TCXHOJIOI'NHN Oﬁy‘leHI/IH
MeTtoap! u (bOpMH O6y‘IeHI/I${ OMpCACIIIOTCA C YHETOM MHAUBUAYAJIBHBIX U BO3PACTHBIX 0COOEHHOCTEN yqalmuxcs, pasBuTrsA U CaMOPa3BUTHUS JIMIHOCTH.

[Tpu mpenogaBaHuu Kypca XMMHH HCIIOJIB3YIOTCSA CJEAYIONIME TEXHOJOTUU OOy4YeHUS: PasHOYpPOBHEBOTO oOyueHus, AestenbHOocTHOro noaxoma, WKT,
3/10poBbecOeperaroIye TEXHOJIOIMH U UTPOBBIE TEXHOJIOTHUH.

Jist nproOpeTeHus MPaKTHYECKUX HABBIKOB U TIOBBIIICHHUS YPOBHS 3HAHUHN B paOb04yI0 IPOrpaMMy BKJIFOUEHBI JIJAOOPATOPHBIE OIBIT U MPAKTUYECKHUEe paboThl,
npenaycmorpennsle [IpumepHoit u aBropckoil nmporpammamu. IIporpamma O.C. I'abpuensina BKIrO4aeT Bce JabopaTOpHble pabOThl, IPEAYCMOTPEHHBIE
[IpumepHOI1 pOrpaMMon.

3HAUUTENbHOE MECTO B COAECPKAHUM Kypca OTBOJUTCS XUMUYECKOMY AKCIIEpUMEHTY. OH OTKpBIBAET BO3MOXHOCTh (POPMHUPOBATh y YHALIUXCSl CIIEIUAIbHbBIE
IpeMETHbIE YMEHHMsI paboTaTh C BELIECTBAMH, BBINOJHATH MPOCTHIE XMMUYECKHE OIBITHI, YYUT LIKOJBHUKOB O€30MAaCHOMY M 3KOJOTHMUECKH
rPaMOTHOMY OOpAIIEeHHIO C BEIIECTBAMH B OBITY U Ha MPOU3BOJICTBE.

6. IlepeyeHb y4eOHO-MeTOIUYECKOT0 00ecTiedeHH sl
y‘le6HO-M€TOI{I/I‘I€CKI/II71 KOMIIJIEKC XMMHH KaK yq€6HOi/JI JAUCHUIITIMHBI BKITFOYACT KOMIIJICKTBI JOKYMCHTOB!
1. HOpMaTHBHO-WHCTPYKTHBHOE OOecHeueHHe MPEerno1aBaHusl yueOHOH TUCIMITIIMHBI « XUMUS»;
2. TPOrpaMMHO-METOIUYECKOe U AUJAKTHUECKOe oOecTieueHne yueOHOro MpeIMeTa;
3. MaTepHallbHO-TEXHUYECKOe oOecrieueHue MpernoiaBaHus npeaMeTa.
4. OcHOBHBIE HOPMATHBHBIE JOKYMEHTEHI, OTIPEICIISIFOIINE CTPYKTYPY U COIep)KaHUE YIeOHOTO peMeTa « XUMHUS»:
5. ®enepanbHBI KOMIIOHEHT rOCYIapCTBEHHBIX CTaHAAPTOB OCHOBHOT'O OOIIET0 M CpeAHero (IOJIHOro) obmero oopa3zoBanus 1no XxuMuu (npukaz MO
Poccun Ne1089 ot 5 mapra 2004 r.);
TunoBsle yuyeOHBIE TPOrpaMMbI Kypca XUMHUH JUIs 00111e00pa30BaTeIbHbIX YUPEKICHUNH COOTBETCTBYIOIIETO Mpoduis o0ydeHus, JONyIIeHHbIE I
pekomenioBanabie MO u H PO;
7. TlpumepHble MPOrpaMMbl OCHOBHOTO OOIIETO U CPeAHEro (TMOJIHOT0) 00IIero o0pa3oBaHus 10 XMMUU;
8. TlepedeHp yaeOHOTO 0OOPYIOBAHHMS 110 XUMHUU JJISI CPETHEH IIIKOJIBI;
9. UHcTpyKTHBHO-MeTOaMUYECKHE MHcbMa «O MpenojjaBaHuu y4eOHON AUCIUIUIMHBI B 00111€00pa30BaTeIbHBIX YUPEKACHUAX 00JIacThY;
10. MeTtoanyeckne peKOMEHJAINH 110 UCTIOIb30BAHUIO PETHOHAIBHOTO KOMIIOHEHTA COACPKaHUS XUMHYECKOTO 00pa30BaHMS.

11.ITIporpaMMHO-MeTOAMYECKOE U TUAAKTHYECKOe o0ecneyeHue MpenogaBaHusi XUMHUM.
Pabouvas mporpamma opHeHTHPOBaHA Ha MCIIOJIb30BaHHE yUYeOHUKA:

o



lNa6puensn O.C. Xumus 8 kiacc. YueOHUK i oOmieoOpa3oBaTenbHbIX yupexaeHuil. — M.: Ipoda, 2013. — 283c. (umeetcst B (enepanbHOM mepeyHe
y4eOHHKOB, PEKOMEHJOBaHHBIX MuHHCTEpCTBOM oOpa3oBanusi Poccuiickoit Penmepanyuy K HCIONB30BaHMI0 B 00pa30oBAaTENIBHOM IPOIECCEe B
001eo0pa3oBaTenbHbIX yupexkaeHusx Ha 2017/2018 yueOHsiii rox)

METOJIMYECKHX ITOCOOUH JUIS YUNTENs:

o KonTtponbsHabie u mpoBepounbie padoTsl K yueonuky O.C. I'abpuensn— M.: u3a-Bo «/Ipodar, 2013

. I'a6puensa O. C. HacronbHas kaura yunress — M.: u3a-so «poday, 2003

. I'opxoBenko M.IO. Xumus. 8 xinacc. [loypounsie pazpadoTku k yueOHukam xumun. — M.: BAKO, 2004

o Henucosa B. I'. [loypounsle miansl no yueonuky I'abpuensina - 2003

. ["a6puensu O. C. Xumus 8 knacc: KonTposbHble 1 ipoBepouHble padboThl K yueOHuKy O. C. ['abpuensna «Xumus. 8» - M.: JIpoda, 2004

JUISL YYAIIUXCS:
Xomuenko U.I'. Pemenue 3agay mo xumuu. — M.: OO0 «M3garensctBo HoBas Bomna», 2005. — 256¢

12.CpencrtBa odoyuenus (MCO, TCO, HarJsiiHbie cpecTBa 00y4YeHus ).
O6opynoBaHue: - KOMIBIOTEP; MYJIbTUMEIUHHBIN IPOEKTOP; ITOKYMEHT-KaMepa.

ABtopckue nudpoBsie 00pa3oBaTebHBIC peCypChl: Tipe3eHTanun PowerPoint; «ATOMBI XHMHUYECKUX 3JIEMEHTOBY», «XHMHUYECKUEC dJIEMEHTHI — Ha3BaHUS,
MIPOU3HOIICHHE», «3HaKU XUMUYECKUX AJIeMeHTOB», «lIpocThie u cioxHble BemecTBay, «CMecu U CrocoObl UX OYUCTKHY, «CTpoeHne atomay, «Cxembl
CTpOeHHUs aTOMOBY, «Ileproanueckuii 3aK0H U nepuoandeckas cuctemay, «Okcuaby, «OcHoBaHus», «KucnoTey, «Comny,« Kinaccudukaius HeopraHudecKux
coequHeHM», «CpaBHUTENbHAS XapaKTEPUCTHKA METAJUIOB U HEMETauIoBy», «Beruucienus mo xumudeckum (opmymnam», «Kiaccudbukamms peaxiuiiy,
«XUMHUYECKHE CBOMCTBA HEOPTAaHUUECKUX coenHeHnn», «KomuuecTBo BemiecTBa. Momby, «PactBopsl. PactBopenue», «Peakunn noHHOTO 0OMEeHa» U.T.1.

MynsTuMeanitHoe yueOHoe nocodue;

Xumus 8-11 knacc — AUCK;

Xumus 8-11 knacc — BuptyanbsHas naboparopus;

Xumus 8 kinacc —0a30BbIil ypOBEHb;

Buneodunbsmer: «Equnas xomnekius [udposeix O6pazoBarensubix Pecypcosy (Habop mmudpoBbix pecypcoB k yueonunkam O.C. ['abpuensina)
(http://school-collection.edu.ru/).

http://him.1september.ru/index.php — skypaar «Xumus».

XuMHs BOKPYT HAC

M. Jlomonocos. /I. Meneneen

Xumus 8 Yacte 1, gacTp 2

Hunaktuueckoe obecreueHrne yaeOHoro mporecca Hapsiay ¢ yaeOHOM TUTepaTypoi BKITIOYAET:

- yueOHbIe MaTepUabl WILTIOCTPATUBHOTO XapakTepa (OMOpHBIE KOHCTIEKTHI, CXEMBbI, TAOIHUIIbI, TUarpaMMbl, MOJIENH U JIp.);
- yueOHbIe MaTepHaIbl HHCTPYKTUBHOTO XapakTepa (MHCTPYKIMH [0 OPTaHU3aIluH MPAKTHYECKONW pabOThI yUaIuxcs)



http://school-collection.edu.ru/
http://him.1september.ru/index.php

