MHNOACHUTEJIBHASA 3ATINCKA

JlaHHas pabodasi mporpamMma cocraBieHa Ha ocHoBe ®DenepanbHoro ['ocynapcTBEHHOIO cTaHIApTa,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHON MPOrpaMMBl OCHOBHOTO OOILETO
o0pa3oBaHMs, MPOTPaMMBI Kypca XUMHHU s 8-9 KiraccoB 001eo0pa3oBaTeNbHBIX yIPEKICHHHA, TpeaMeTHAs
nuaus yaeOunkoB O.C.I'abpuensiaa, — M.: [Ipocsemienne, 2017. B Heli Takke YIUTHIBAIOTCS OCHOBHBIC HICH
u nojoxeHus [Iporpammel pa3BuTtus U GOPMHUPOBAHHS YHUBEPCATBHBIX YYeOHBIX NEHCTBHUH [UII OCHOBHOTO
ob1mero oopa3oBaHwms.

ILlenv peanuzayuu ocHOBHOH 00pa30BaTEIbHOW MPOTPAMMbI OCHOBHOTO OOIIET0 0Opa3oBaHUS —
oOecrieyeHue BhIONHEHN TpeboBanuii CTaHgapTa.

Hocmuscenue nocmaenennoil yeau TpH pa3padOTKE M pealn3alid  00pa3oBaTEIbHBIM
YUpEXKIACHUEM OCHOBHOM 0Opa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs
npedycmampueaem peuienue c1e0yiouux 0CHOGHbIX 3a0ay:

— (¢opmupoBaHue o0OIIEH KyJIbTYphl, JAYXOBHO-HPAaBCTBEHHOE, TI'PAaXKJTAHCKOE, COLMAIBHOE,
JUYHOCTHOC M  HMHTCIUICKTYAJIbHOC  pPa3BUTHE, CAMOCOBEPIICHCTBOBAHHE  OOYYarOIIUXCH,
00ECTIeYNBAIOIINE UX COIMAIBHYIO YCIEITHOCTh, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, COXpaHEHHE
U YKpEIUICHHE 3]I0POBbSI;

—06ecnequHe INIAHUPYEMBIX PE3YJIbTATOB 110 JOCTMIKCHUIO BBIITYCKHHUKOM IHCJICBBIX
YCTAaHOBOK, 3HAHWH, YMEHWH, HaBBIKOB, KOMIICTCHIMH ¥ KOMIIETCHTHOCTEH, OIpEIeIsieMbIX
JIMYHOCTHBIMU, CCMCﬁHLIMH, O6HIGCTBCHHBIMI/I, TroCcy1apCTBCHHBIMUA HOTpe6HOCT$IMI/I u
BO3MOYKHOCTSIMM ~ OOy4aroImierocsi  CpeIHero  IIKOJBHOTO  BO3pacTa,  HHIAWBHIYaIbHBIMH
0COOEHHOCTSIMH €TI0 Pa3BUTHUS H COCTOSIHUS 3/I0OPOBBS;

— CTAHOBJICHUE M PA3BUTHUEC JIMYHOCTHU B € MHIUBUAYAIbHOCTH, CAMOOBITHOCTH, YHUKAIBHOCTH
1 HCTIOBTOPUMOCTH,

— o0ecrieyeHHe MPEEMCTBEHHOCTH HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpEIHEro
(moHOT0) 00I1Ier0 00pa30BaAHUS;

— o0ecrieyeHne AOCTYIMHOCTH IOJIyYEHHMs] KauyeCTBEHHOTO OCHOBHOI'O OOILEro oOpa3oBaHMS,
JTOCTIDKEHHE TUTAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOW IMPOTPaMMBI
OCHOBHOT'0 00111eT0 00pa30BaHusl BCEMH 00y4aroIUMUCS;

— YCTAHOBJICHHUE Tpe60BaHHI>i K BOCIIMTAaHHUKO U COOUAJIN3alinu 06yqa}omp1xca KaK 4YacCTu
o0pa3oBaTeNbHOW HPOTPaMMbl U COOTBETCTBYIOIIEMY YCHJIEHHIO BOCIHUTATENBHOIO MOTEHIIHMANA
IIKOJIBI, 00ecIeueHnIO WHAUBUAYAITU3UPOBAHHOTO IICUXOJIOrO-neaarorndeCKoro COmpoOBOXKACHHUA
KaxJ10ro obOydvaromierocs, GopMupoBaHuio 00pa3oBaTeIbHOrO 0a3urca, OCHOBAHHOTO HE TOJBKO Ha
3HAHUAX, HO M Ha COOTBETCTBYIOIIEM KYIbTYpHOM YpPOBHE pAa3BUTHS IJIMYHOCTH, CO3JAHUIO
HeO0OXOIMMBIX YCIOBUH /Ui €€ camopealin3aliy;

— oOecrieyeHne >PPEKTUBHOIO COYETaHMsS YPOUHBIX U BHEYPOUHBIX (DOpM OpraHu3zanuu
00pa3oBaTENFHOTO MPOIIECCa, B3aMMOICHCTBHS BCEX €T0 yYaCTHUKOB;

— B3aUMoOJIeiicTBEe  0Opa30BaTEIbHOTO  YUPEXAEHUS  NpU  pealu3allid  OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl C COITUAIIBHBIMU MapTHEPAMU;

— BBIABIICHHE U Pa3BUTHE CIIOCOOHOCTEH 00y4aromuXcs, B TOM YUCIIe OJJapEHHBIX JETeH, neren
C OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3JO0POBBA WU MHBAJIWAOB, UX HpO(i)eCCI/IOHaJ'H)HBIX CKJIOHHOCTEN
gyepe3 CUCTeMY KIyOOB, CEKIMH, CTYyIUH M KPYXKKOB, OpPraHU3aIMi0 OOIIECTBEHHO I0JIE3HOM
JACATCIIBHOCTH, B TOM YHCJIIC COHHaHBHOﬁ IMPAaKTUKH, C HCIIOJIB30BAHHUEM BO3MOXKHOCTEU
00pa3oBaTeNbHBIX YUPEKICHUN JOMOIHUTEIBHOTO 00pa30BaHuUs JIeTel;

— OpraHu3anusgd HWHTCIUICKTYAJIbHBIX W TBOPUCCKHUX COpeBHOBaHHﬁ, HAaYYHO-TEXHUYCCKOT'O
TBOPYECTBA, IPOEKTHON M YUeOHO-MCCIIEI0BATENbCKOMN I€ATEIIbHOCTH;

— ydJacThe OOyYaromuXCsl, WX pOJUTENel (3aKOHHBIX MPEICTaBUTENEH), MeIarormdecKux
pabOTHUKOB M OOIIECTBEHHOCTH B MPOCKTHUPOBAHWUU WM PA3BUTUM BHYTPHUIIKOJIBHON COIMATBHOMN
Cpeapl, IIKOIBHOTO YKIIA/Ia;

— BKJIIOYEHHE OOYdJarolIMXcsi B IMpOLECcChl MO3HAHMS M MpeoOpa3oBaHMs BHEIIKOJIbHOM
COIMAIBHON Cpenbl (HaceNEHHOTO MyHKTA, paliloHa, TOPOJa) MJIsi MPHOOPETEHHS OIBITAa PeaJbHOTO
YIPABIICHUS U IEUCTBUS;

— COXpaHEHHE M YKpeIUICHHE (PU3MUYECKOTrO, IMCHUXOJIOTHYECKOTO M COIUAIBLHOTO 370POBbS
oOyuatomuxcsi, obecriedeHne ux 6e30MacHOCTH.



B ocHOBe peanmm3anid OCHOBHOW 00pa3oBaTEIbHOM MPOTpaMMBbI  JICKHUT CUCHIEMHO-
oesamenbHOCHMHbLIL N00X00, KOTOPBIH NpeAnoIaraer:

— BOCIIUTaHHUE U Pa3BUTHE KAueCTB JIMYHOCTHU, OTBEUAIOIINX TPEOOBAHUAM MHGOPMAITMOHHOTO
o0IIecTBa, WHHOBALMOHHOM HSKOHOMHKH, 3a/a4aM IIOCTPOCHHUS POCCHUICKOTO TIPakJaHCKOTO
o0miecTBa Ha OCHOBE NPUHLMUIIOB TOJEPAHTHOCTHU, JUAJIOTa KYJIbTYp M YBWKEHHUS €ro
MHOTOHAI[MOHAJIBHOTO, TIOJMKYJIBTYPHOTO U MOJIUKOH(PECCHOHATIBHOTO COCTABA;

— (popMHupoBaHUE COOTBETCTBYIOIICH WEIsIM 00mero oOpa3oBaHMs COIMAIBHOM Ccpebl
pa3BuTHs OOYyYalOIUXCSi B CHCTEME OOpa3oBaHMs, IMEPEexXo] K CTPATErHd COLMAIBHOTO
MPOEKTUPOBAHUSI W KOHCTPYMPOBAHHUS HA OCHOBE pa3pabdOTKH COJIEpKAaHUS U TEXHOJOTUI
00pa3oBaHMs, OINPENENAIONNX IYTH U CHOCOOBI JOCTHIKEHHS KETaeMOro YpOBHs (pe3ylsibTaTa)
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS 00Y4aIOIIHUXCS;

— OpPHUEHTAIMIO Ha JIOCTHKEHHUE 1T U OCHOBHOTO pe3yjbTara 00pa3oBaHUs — pa3BUTHE Ha
OCHOBE OCBOCHHMSI YHHUBEpCAIbHBIX YUEOHBIX ICHCTBHI, MO3HAHHUA M OCBOEHHUS MHpA JUYHOCTH
o0yyYaromerocsi, €ro axkTHUBHOM Y4eOHO-TIO3HABATEIBLHOW JESTeIbHOCTH, (OPMHPOBAHUE €TO
TOTOBHOCTHU K CAMOPA3BUTHIO U HEMIPEPHIBHOMY 00Pa30BaHHUIO;

— NpU3HAaHUE pellaloLIel ponau colepkaHus o0pa3oBaHUs, CHOCOOOB  OpraHU3alUU
00pa30BaTeNbHOMN ACSITENFHOCTH H YYEOHOTO COTPYAHUUYECTBA B JOCTH)KCHHUH I1IeNIel TUYHOCTHOTO U
COLIMAJIbHOTO Pa3BUTHUS 00YUaIOLIUXCS;

— y4€T MHIUBUAYAIbHBIX BO3PACTHBIX, IICHXOIOTUYECKUX U (PU3MOIOTHYECKUX OCOOCHHOCTEH
o0yJaromuxcs, pOJIM, 3HAYCHHUS BHUIOB JACATEIBHOCTH W (opM OOIIEHUS TPH TMOCTPOCHUH
00pa30BaTeNpHOr0 MpoIecca U ONpeeleHHH 00pa30BaTeIbHO-BOCIUTATENBHBIX LIEJIeH U MyTel ux
JOCTUKECHMUS;

— pa3HooOpa3ue MHAWBUIYATbHBIX 00pa30BaTENbHBIX TPACKTOPUH UM UHAMBHIYAJILHOTO
Pa3BUTHUSL KKJIOTO OOYYarolIerocs, B TOM YHCIE OJAapEHHBIX JIeTeH, ACTeH-UHBAIMIOB U JETEH C
OrpaHUYEHHBIMH BO3MOXHOCTSAMHU 370POBBS.

Ileau ¥ 3a7a4M YYEOHOr0 MpeaMeTa « XUMHUD)

eas peaJu3anMHu OCHOBHOW 00pa3oBaTEIbHOW TMPOTPaMMBI  OCHOBHOTO  OOIIETO
o0pa3zoBaHus — obecrieueHre BHITIOHEHUs TpeboBanuii CTaHgapTa.
1) dopMHpOBaHKH LETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPHOOPETEHHBIX 3HAHUSX,
YMEHUSX U CTI0C00axX JESITETbHOCTH;
2) IpruOOpETEHNH OTIBITa PAa3HOOOPA3HOH IS TETHLHOCTH, TO3HAHUS H CAMOTIO3HAHHS;
3) MOArOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BEIOOpA MHAMBUIYAILHOW 00pa30BaTENbHON I
npodecCHOHANTLHON TPACKTOPHH.

Boabuioii BkJaa B 10CTHKeHHE TVIABHBIX HeJieil 0CHOBHOI0 0011ero 00pa3oBanus v
peanu3zanuu o0pa3oBaTeJbHBIM yUpekKIeHHeM OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOI0 0011ero 00pa30BaHusi BHOCUT U3yUeHHe XMMHMHU, KOTOPOe MPU3BaHO 00ecneuynTh
pelIeHne cjeayIuX OCHOBHbBIX 3a/1a4::

1) popMupoBaHHe CHCTEMBI XUMUYECKUX 3HAHMH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOW KapTHHBI
MUDA;

2) pa3BUTHE JUYHOCTH O0YYAIOLINXCsI, UX HHTEIJIEKTYaIbHOE ¥ HPABCTBEHHOE COBEPIICHCTBOBAHHE,
(dbopMHpOBaHKE Y HUX TYMaHUCTUYECKUX OTHOIICHUH M 3KOJIOTUYECKH 11eJecO00pa3Horo moBeieHus B
OBITY U TPYZIOBOH JESITEIBHOCTH;

3) BbIpabOTKY MOHUMAaHHS OOIIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XMMHH, a TaKke (OpMUpPOBaAHHE
OTHOIIICHHUS] K XUMHH KaK K BO3MOXKHOU 00JIacTH Oy IyIei MpakTHIeCKon IesTeTbHOCTH,

4) bopmupoBaHue yMEHHUI Oe30MacHOro 00paIIeHusl ¢ BEIIECTBAMH, UCIIONb3YEMBIMH B
MOBCEHEBHOM KU3HH.

HenssMu n3ydeHusi XMMHUA B OCHOBHOI IIIKOJI€ SIBJISTIOTCSI:
1) popmMupoBanme y 00ydaromuxcsi yMEHHUS BUIIETh U IOHUMATh IEHHOCTh 00pa30BaHusI, 3HAUUMOCTh
XUMHYECKOTO 3HAHUS ISl KAXKIOTO YEIIOBEKa HE3aBUCUMO OT €r0 MPO(EeCCHOHAIBHOMN ACSITeTbHOCTH;
YMEHUS pa3nnyath (aKTbl M OIEHKH, CPaBHUBATH OICHOYHBIC BBIBOJBI, BHJIETh WX CBS3b C
KPUTEPUSAMHU OIICHOK U CBsI3b KPUTCPUCB C ONPEACICHHON CUCTEMOH IEHHOCTEH, OpMyIHpOBaTh U



000CHOBBIBAThH COOCTBEHHYIO MIO3ULIHIO;
2) dbopmupoBaHUE y 00YYaIOLIMXCSI LIETOCTHOTO MPEACTABICHUS O MUPE M POJHM XMMUHU B CO3JaHUU
COBPEMEHHOW EeCTeCTBEHHO-HAyYHOW KapTHHBI MHpA; YMEHHS OOBACHATH OOBEKTHI M IPOIECCHI
OKPY’KaIOIEeH AEUCTBUTEIBHOCTH — IPUPOAHON, COLUAIbHOW, KYJIBTYPHOW, TEXHUYECKOU Cpenbl,
WCTIONB3YsI JUTS 3TOTO XUMHYECKUE 3HAHUS;
3) mpuoOpereHue 00yJaIOIIMMHCS OIBITA PA3HOOOPA3HON NEATETHHOCTH, IIO3HAHUS U CAMOIIO3HAHMUS,
KIIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIIMX YHHUBEPCAIbHOE 3HAuYeHHE IS
pa3IMYHBIX BHUAOB MACATEIBHOCTH: PEIICHHs NpoOJeM, MPHUHSTHAS pPEIIeHUH, MOWCKa, aHalnM3a u
00paboTKM WHPOpPMAIMH, KOMMYHUKATHBHBIX HAaBBHIKOB, HaBBIKOB HM3MEPECHUH, COTpYIHHYECTBA,
0e3omacHoOro oOpareHwst c BEIIECTBAMH B TTOBCETHEBHOM JKU3HM.

3HAUUTENHFHOE MECTO B COJIEPYKAHUM Kypca OTBOAMUTCA XMMUYECKOMY 3KCIEepuUMEeHTY. OH MO3BOJISET
chopMHUpPOBaTh Yy YYalIUXCA CHEIHaJbHbIE TPEAMETHBIE YMEHHS padOoTaTh C XMMHUYECKUMH BEIIECTBAMU,
BBITIOJHATh TPOCTHIE XUMHUYECKUE OIBITHI, HAYYUTh HX OE30IMacCHOMY M JKOJIOTHYECKH TPaMOTHOMY
oOpalllcHUIO ¢ BELISCTBAMHU B OBITY U Ha IIPOU3BOICTBE.

[IpakTrueckne pabOTHI CIPYNITUPOBAHBI B OJOKM — XUMHYECKHAE MPAKTUKYMBI, KOTOPBIE CITy’KaT He
TOJIBKO CPEJICTBOM 3aKPEIUICHUS] YMEHHUI U HABBIKOB, HO M KOHTPOJIS Ka4eCTBa UX CHOPMUPOBAHHOCTH.

Ilo cBOEMy yCMOTpeHHIO, a TaKkKe HCXOJ U3 BO3MOXKHOCTEH IMIKOJIHPHOTO KaOWHETa XUMHH YIUTENb
MOXET M3MEHHUTh U CTPYKTYpPY MPEICTaBICHHOTO B NPOrpaMMe IMPAKTUKyMa, HapUMEp YBEIUUYUTHUUCIIO
J1Ta00PAaTOPHBIX padOT 3a CYET COKpAICHHS JACMOHCTpAIMi. ITO BO3MOXKHO MPH HEOOJBIION HATIOTHICMOCTH
KJIACCOB B CEIIbCKUX IIKOJIaX, 0COOCHHO MAIOKOMILICKTHEIX.

Kypc xumunu 8 kiacca usyvaercs B JiBa dTarna.

IlepBoIii 3Tanm — XUMHSA B CTaTUKE, Ha KOTOPOM PAacCMaTPHUBAIOTCA COCTaB W CTPOEHUE aTOMa H
BemecTBa. ETo 0OCHOBY COCTaBISIOT
CBEJICHHS O XMMHUYECKOM 3JIEMEHTE U (OopMax ero CyIIeCTBOBaHHSI — aToMaX, M30TOINAaxX, MOHAX, MPOCTHIX
BEUIECTBAX W WX BAXHEHIINX COEAUMHEHHAX (OKCHOaX © JAPYruX OWHApHBIX  COEIMHEHUSX,
KHUCJIOTaX,0CHOBAaHUSX U COJISIX), CTPOCHHWHM BEIIECTBA (TUIIOJIOTHHM XHMHYECKHX CBS3€M W BHAAX
KPUCTAIDTHYECKUX PEIIETOK).

Bropoii aTam — XxuMus B AHHAMUKE, HA KOTOPOM YYalllfecs 3HAKOMSTCS ¢ XUMUYECKIMH PEaKIIUIMU
KaKk (yHKIMEH cocTaBa W CTPOCHHUS YYACTBYIOIIMX B XUMHYCCKHUX MPEBPAIICHHUSX BEIIECTB M HX
knaccudukanuu. CBOMCTBA KHCIOT, OCHOBaHHI W COJIeH cpa3dy pacCMaTpUBalOTCS B CBETE€ TEOPHHU
AIEKTPOIUTUICCKON TUCCOIHAIIAH.

Kpome »3Toro, cBOiicTBa KHCIOT U COJIed XapaKTePU3YIOTCS TaKXKE B CBETE OKHUCIUTEIBHO-
BOCCTaHOBUTEILHBIX MPOIIECCOB.
B kypce 9 knacca BHawasie 000OLIAOTCS 3HAHMS YydalIMXCs MO Kypcy 8 Kkiacca, armodeo3oM KOTOPOro
sisietcst [lepuoguueckuit 3akon u Ilepuoaunueckas cuctema xumuueckux snemeHTtoB . M. Mengneneesa.
Kpome Toro, 060011ar0TCst CBEICHUS 0 XUMHUIECKUX PEaKITUIX M UX KIaCCU(PUKAINA — 3HAHHS 00 YCIOBHSIX,
B KOTOPBIX TPOSIBJIIOTCS XMMHYECKHE CBOWCTBA BEIIECTB, M CHOCO0aX YHPaBICHUS XUMHYECKHMHU
mpoleccamMul. 3aTeM PacCMaTpUBAIOTCA OOIKME CBOHCTBA METAIUIOB M HeMmeTayuioB. [IpuBoasTCs cBO¥CTBa
MIETOYHBIX W MIETOYHO3EMETFHBIX METAJIOB U TaJOTeHOB (ITPOCTHIX BENMIECTB W COSAMHEHHM TaJIOTEHOB), KaK
HauOoJee SPKUX IMPEICTAaBUTENEH 3THX KIIACCOB DJIIEMEHTOB, U UX CpPaBHUTEIbHAs XapaKTepucTuka. B kypce
MOIPOOHO PacCMAaTPUBAIOTCS COCTAB, CTPOCHUE, CBOMCTBA, MOIYYCHHUE H IPUMEHEHHE OTICNbHBIX, BAXXHBIX B
X03SHCTBEHHOM OTHOITICHUH BEIIECTB, 00Pa30BaHHBIX dJIEMEHTaMU 2—3 TO MEPHOIOB.

[IporpaMmma 1O XWMHH JUIS OCHOBHOM IIKOJNBI COCTaBieHa Ha ocHOoBe DyHIaMeHTATBbHOTO spa
cojepkaHusi obmiero oOpazoBanus W TpeOoBaHMII K pe3yiabTaTaM OCHOBHOTO 0OmIero oOpa3oBaHHS,
MpEeACTaBICHHBIX B (eaepalibHOM ToCyJapCTBEHHOM O0pa3oBaTeNbHOM cCTaHaapre oOmiero oOpa3oBaHUs
BTOpOTO TMoKoyeHus1, [IpumepHON mporpamMmel mo xumun. B paboueil mporpamMme y4uTBIBAIOTCS OCHOBHBIC
UJEU U MOJIOKEHHUS MIPOrpaMMbl (POPMUPOBAHUST YHUBEPCAIBbHBIX YUEOHBIX NEHCTBUI AJI1 OCHOBHOTO OOIIETO
0bpazoBaHus, COOIIOIACTCS IPEEMCTBEHHOCTD ¢ IIPOrpaMMaMe HadaIbHOTO 00IIero 00pa3oBaHusl.

B nmporpaMMe a11 OCHOBHOW HIKOJIBI MPEXYCMOTPEHO PAa3BUTHE BCEX OCHOBHBIX BHOB AEATEIHHOCTH,
MpeICTaBICHHBIX B MPOrpaMMax HadalbHOro o0miero oOpazoBanus. OJHAKO COIEp)KaHHE IPOTPaMMBI LIS
OCHOBHOH IIKOJIBI UMEET OCOOEHHOCTH, 00YCIOBIICHHBIE, BO-TIEPBBIX, MPEIMETHBIM COJICP)KAaHHEM CHCTEMBI



obmero cpeaHero o00pa3oBaHHsA, BO-BTOPHIX, IICHXOJOTHYECKUMH U BO3PACTHBIMU OCOOCHHOCTSIMH
00y4JaeMBbIX.

B nporpamMMe yYHMTHIBAIOTCS — IICHXOJIOTO-TICAArOTMYECKHX OCOOCHHOCTEM pa3BUTHS — JCTEH
MOAPOCTKOBOTO BO3pacTa — Hauajo Mepexoja oT ASTCTBa K B3pociocTu. B Bospacte ot 11 go 14— 15 ner
MIPOMCXOANT Pa3BUTHE IMO3HABATELHOM cpeprl, yueOHas qesTeNbHOCTh MPHOOPETAET YePTHI JeSTEITFHOCTH 110
CaMOpa3BUTHIO W CaMOOOpPa30BaHWIO, YUaIIHecs HAYMHAIOT OBIIAZECBATh TEOPETUUYECKUM, (POPMATBHBIM,
pedIeKCUBHBIM MbITITICHHEM. Ha mepBbIi I1aH y MOJIPOCTKOB BBIABUTAETCS (DOPMUPOBAHUE YHUBEPCATbHBIX
Y4eOHBIX JecTBHH, 00eCNeuYnBaIMNX pPa3BUTHE TPAKIAHCKOW HIACHTHYHOCTH, KOMMYHUKAaTHUBHBIX,
MO3HABaTEeNBHBIX KayecTB JUYHOCTH. Ha 3Tame OCHOBHOTrO OOIIEro CpeaHero oOpa3oBaHUS MPOHUCXOAUT
BKJIFOUEHHE 00y9YaeMbIX B MPOEKTHYIO W HCCIEAOBATENbCKYIO AESTETbHOCTh, OCHOBY KOTOPOI COCTABIISIOT
Takue ydeOHblE MEWCTBUS, KaK yMEHHWE BHAETh NpPOOJIEMBI, CTaBHTHb BOMIPOCH], KIACCH(UIIUPOBATH,
HaO0JII0/IaTh, MPOBOJUTH 3KCIICPUMEHT, JejaTh BBIBOJLI W YMO3AKJIIOYCHHUS, OOBICHAThH, JIOKA3bIBAaTh,
3alUIIaTh CBOM WJEH, JaBaTh onpeneneHuss mnoHATHsAM. Cioga K€ OTHOCSATCS TIPHEMBI, CXOIHBIE C
ONpeAeNeHNeM  IOHATHI:  ONUCaHWe, XapaKTepUCTHKA, pa3bsCHEHHME, CpaBHEHHE, pa3lIHyeHHE,
KJ'IaCCI/I(I)I/IKaHI/I}I, H216JHOILCHI/IC, YMCHHA W HABBIKU IIPOBCACHUA SKCIICPUMCEHTA, YMCHUSA [CJIaThb BBIBOJbI U
3aKJIFOYEHUs], CTPYKTypHUPOBaTh Marepual W JIp. DOTH YMEHHUS BeAyT K (OPMHUPOBAHHIO IMO3HABATEIBHBIX
NOTPeOHOCTEH 1 Pa3BUTHIO MO3HABATEIBHBIX CITOCOOHOCTEH.

YunThiBas BBHIMIEU3IOKEHHOE, a TAK)KE IOJOKEHWE O TOM, YTO 00Opa3oBaTelbHBIE PE3YyJIbTATHl Ha
NpeaAMCTHOM YPOBHE JOJDKHBI IIOJJICKATH OICHKEC B XOAC HUTOTOBOM aTTeCTallui BBIITYCKHUKOB, B
TEMATUYCCKOM INNIaHUPOBAHUU MPEAMETHLBIC LCIIU U INNIAHUPYCEMBIC PE3YJIbTAThI O6y‘ICHI/I$1 KOHKPETHU3NPOBAHbL
0 YPOBHsI y4eOHBIX IEWCTBUN, KOTOPHIMH OBIAJEBAIOT OOy4aeMble B TPOIlECCE OCBOCHHS MPEIMETHOTO
COACPIKaAHUA. Xumus - mpeaMET, IAC BEAYIYIO POJIb UTPACT MMO3HABATCIIbHAA ACATCIIBHOCTh, OCHOBHBIC BUABI
y4eOHOW NEeATENPHOCTH YYCHHKa Ha YypOBHE Y4YeOHBIX NEHCTBHI BKIIOYAIOT YMEHHS XapaKTepPHU30BaTh,
OOBSICHSTP, KITAaCCU(HUIPOBATh, OBJIAICBATh METOIAMH HAYIHOTO TIO3HAHUSI.

Takum oOpazom, B paboyell mporpaMMe MO XMMHH LeJIeToNaranie 0003HAUYeHO Ha Pa3HBIX YPOBHSX: Ha
YpOBHE MeETaNpeMEeTHBIX, MPEAMETHBIX W JMYHOCTHBIX IIeNieil; Ha YpPOBHE METalpeIMETHBIX, TPEIMETHBIX H
JIMYHOCTHBIX 00pa30BaTEeIbHBIX PE3yIbTaToB (TpeOOBaHMIT); HAa YpOBHE yUeOHBIX ICHCTBHM.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

Pabouas mporpamMma mo XMMHU: KOHKPETH3MpYyeT MojoxeHus (DyHIaMEHTaIhbHOTO SApa COACpKAHUS
O00y4YeHHUs XUMHUHM C YY4ETOM MEXKIPEIMETHBIX CBs3el y4eOHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA,
OTIpEJIeNIIeT TOCIEA0BATEIbHOCTh HM3YUYCHUS CIAMHUI] COJepKaHUs OOydeHHs XUMHU M (OPMUPOBAHHS
(pasButnsl) OOmUX YyYEOHBIX U CHENU(PUYECKHX TMPEAMETHBIX YMEHH;, JaeT OpPUEHTHPOBOYHOE
pacnpezeneHue yueOHOro BpeMeHH 10 pa3ziesiaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEEe».

CopepkaHre TporpaMMbI HANpaBICHO HA OCBOCHWE 3HAHWW W HA OBIQJICHWE YMEHHSIMHU Ha 0a30BOM
ypoBHe, dro cooTBercTByeTr (OOpa3oBaTelpbHONH mporpamMmme KOs OHa BKIIOYaeT BCE TEMBI,
MpeaycMOTpeHHbIe (efiepaabHBIM TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM OCHOBHOTO OOIIEro
0o0pa30BaHUs M0 XUMHUH U aBTOPCKOW MTPOrpaMMoin yueOHOTO Kypca.

IIporpamma kypca «XuUMHUU» IIOCTPOE€HA HAa OCHOBE CHHMPAJIbHOM MOJENIH, IpeaycMaTpUBarOLIEi
MOCTETIEHHOE Pa3BUTUE U YIIIyOJIEHUE TEOPETHYECKUX TMPEACTABICHHUN IMPH JIMHEHHOM O3HAKOMIICHHUU C
SMITUPUUECKUM MaTepUaIoM

B npenmerax ecTecTBEHHO-MaTeMaTHYECKOTO IMKJIA BEAYNIyI0 pPOJb WIpaeT IO3HaBaTeNbHAS
JIESITEILHOCTh U COOTBETCTBYIOIIUE € MMO3HABATEILHbIC YUCOHbIE IEHCTBYSL.

OTH uien peann3yroTcs MyTeM JTOCTIKEHUS CIeAYIONINX Yyeleil .

dopmuposanue y ydalmxcsi XUMHUYECKON KapTHHBI MHUpa KaK OpPraHUYECKON 4acTH ero IEeIOCTHON
€CTECTBEHHOHAYYHOU KapTHUHBI;

passumue TIO3HABATENBHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPUYECKUX CITOCOOHOCTEH ydJaIuxcs B
MIpoLIECCE U3YUEHU UMHU
XUMHUYCCKON HAyKH U €€ BKJIaJla B COBPEMEHHBIN HayYHO-TEXHUUECKHUU MTPOrPecc;(popmMuposanie BaKHEHIINX
JIOTUYECKUX ONepaluii MBIIITICHUS
(amamu3, cuHTe3, 0000IICHIE, KOHKPETU3AIUs, CPABHCHUE U JIP.)B MPOIECCe TTO3HAHUS CHCTEMBI BAXKHEUIIIHX
MOHATHM, 3aKOHOB Y TEOPUN O COCTaBE, CTPOEHUHU 1 CBOMCTBAX XUMHUYECKUX BEIIECTB;



socnumaHue yOEXKICHHOCTH B TOM, YTO NMPHUMEHEHHUE IOJIYYCHHBIX 3HAHUW W YMEHUH 10 XUMHH
SIBIIICTCS. OOBEKTUBHON HEOOXOUMOCTBIO NIl 0€30MacHO# paboThl ¢ BEIIECTBAMU M MaTepUaIaMU B OBITY U
Ha MPOU3BOJICTBE;

NpoeKmuposanue W peanu3ayus BBITYCKHUKAMH OCHOBHOW IIKOJBI JUYHOW 00pa3oBaTeNbHON
TPaeKTOPUH: BBHIOOP mpoduis oOydeHHs B CTapiieidl mIKkoiie Wid Tpo¢eCCHOHAIBHOTO 00pa30BaTEIbHOTO
YUpEKACHUS,

061a0eHUe  KIIOYCBBIMM  KOMIICTCHIUSAMHU  (y4eOHO-IIO3HABATEIBHBIMY,  HH(MOPMAIIMOHHBIMH,
IIEHHOCTHO CMBICJIOBBIMH, KOMMYHUKATHBHBIMH).

3agayamMu u3yyeHus yueOHOro npeamera «Xumus» B 9 Kiacce SBISIOTCS:

yueOHbIe: (GOPMUPOBAHHE CHUCTEMBI XMMHYECKHX 3HAHWH KaK KOMITIOHEHTa €CTeCTBEHHOHAYYHOW KapTHHBI
MUpA;

pa3BHBAaIOIMe: PA3BUTHE JIMYHOCTH  OOYYAIOIIMXCS, WX HHTEIUIEKTYyaIbHOE W HPAaBCTBEHHOE
COBEpPILICHCTBOBaHUE, (OPMHPOBaHHUE Yy HHUX TYMaHHCTHUECKHMX OTHOUIGHWH M OKOJOTHMYECKH
1es1eco00pa3Horo MOBEJACHUS B OBITY U B TPYOBOH JEesITEIBHOCTH;

BOCIIUTATeJbHbIE: (OPMUPOBAHHE YMEHHH O€30MacHOro OOpamieHUs] ¢ BEIIECTBAMH, HCIOJIB3YEMBIMH B
MOBCEHEBHOW XHM3HM; BhIPAaOOTKAa MOHWMAaHUs OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XHMHH, a TaKXKe
(bopMupoBaHKEe OTHOLICHUS K XUMHH KaK K BO3MOYKHOM 00J1acTh Oyaymiel MpakTHIeCKOi NeITeTbHOCTH.

OcobeHnHocTH cozepkaHus 00ydeHHsT XMMUW B OCHOBHOM IIIKOJIE OOYCIIOBJIEHBI CTICHU(PUKON XUMUH KakK
HayK{ U TIOCTaBJIEHHBIMHU 3a1a4aMy. OCHOBHBIMU NPOOJIeMaMU XHMHU SIBIISIIOTCS U3YUE€HHE COCTaBa U CTPOCHUS
BC€OICCTB, 3aBUCHMOCTH HX CBOWCTB OT CTpOCHU, TIOJYYCHHMC BCHICCTB C 3aJaHHBIMU CBOI\/'ICTBaMI/I,
HCCJIEOBAHUE 3aKOHOMEPHOCTEH XMMHYECKHX PEaKIMi M IyTed ynpaBleHHs MMH B LESIX IOJTy4EHUs
BEIIECTB, MaTepuayioB, 5SHepruu. llosTomMy B mporpaMme MO XHMMHM HAlUIM OTPaKEHHE OCHOBHBIC
COACPKATCIBbHBIC IMHUN:

*BellleCTBO — 3HAHUS O COCTaBe M CTPOCHMU BELIECTB, MX BAXKHEHIIMX (PU3MUECKHX M XUMHYECKUX
CBOICTBaX, OMOJIOTHIECKOM JICHCTBHY;

*XHMHUYECKAsl PeaKuMsi — 3HaHUSA 00 YCIIOBHUSX, B KOTOPBIX MPOSBIISIOTCS XUMUYECKHE CBOWCTBA BEIIECTB,
croco0ax ynpasieHHsS XUMUYECKUMH [TPOLIECCaMHU;

*IpUMeHeHHEe BeIIeCTB — 3HAHWS M OINBIT NPAKTHYECKOHW AEATENHHOCTH C BEIIECTBAMH, KOTOpPBIC
HauOoJiee YacTo YMHOTPEOJSIIOTCSl B IIOBCEJHEBHOHM JKM3HHM, LIMPOKO HCIHONB3YIOTCS B HMPOMBILIUICHHOCTH,
CEJIbCKOM XO03sICTBE, HAa TPAHCIIOPTE;

*SI3bIK XMMHHM — CHCTEMa Ba)XKHEHINIMX ITOHATHN XUMHUH U TCPMHUHOB, B KOTOPBIX OHU OITUCHIBAKOTCA,
HOMEHKJIaTypa HEOpraHMYEeCKHX BELIECTB, T. €. WX Ha3BaHMA (B TOM YHCJIE€ M TPUBHAIBHBIE), XUMHYECKHE
(hopMyJIbl U YpaBHEHHMS, a TAK)KE MPaBUiia NIepeBoia HHGOPMAIIUKM ¢ €CTECTBCHHOTO SI3bIKa HA SI3BbIK XUMHH U
oOparHo.

HOCKOHBKy OCHOBHBIC COACPKATCIIbHBIC JIMHUM IOKOJIBHOI0 KypCa XHMMHUM TECHO IICPCIUJICTCHbI, B
MporpaMMme Cofiep’KaHue TMPEJICTABICHO HE 10 JIMHUAM, a 1Mo pasfenam: «OCHOBHBIE TIOHATHS XUMUH (YPOBEHb
aTOMHO-MOJIEKYJSIDHBIX TIpEACTaBiIeHUi)», «llepronuyeckuii 3aKOH M IEPHOJMYECKAs CHUCTEMa XHMHYECKHX
anementoB /. . MenneneeBa. CtpoeHue BeriecTBay», «MHOrooOpa3re XUMIYECKHX peakiuin, «MHroroobpasue
BEILIECTBY.

Onucanue HEHHOCTHBIX OPHEHTHPOB COJIEPKAHUS Y4eOHOI0 NpeaMeTa

LleHHOCTHBIE OPUEHTHUPHI KypCca XHMHUHU B OCHOBHOMW IITKOJIE ONPEACISIFOTCS CeNUPUKON XUMUU KaK

Haykd. lloHsTHE «UEHHOCTW)» BKIIOYAET EIUHCTBO OOBEKTHBHOro (caM OOBEKT) M CyOBEKTHBHOTO
(oTHOIIEHHE CyOBbEeKTa K OOBEKTY), MOITOMY B KadyecTBE IIEHHOCTHHBIX  OPHEHTHPOB XHUMHUYECKOTO
00pa3oBaHMs BHICTYNAIOT OOBEKTHI, H3y4aeMbIe B Kypce XMMHHU, K KOTOpOMY y oOyuaromuxcs GpopMupyercs
LIEHHOCTHOE OTHOoIIeHue. [Ipu 3TOM BeaylIyl0 pojib UIparoT MO3HABATENIbHBIE LEHHOCTH, TAK KaK JaHHBINA
YYeOHBI TIpeIMET BXOAUT B TPYIMIy TPEIMETOB I03HABATENLHOTO IWKJIA, TJIaBHAs Iellb KOTOPBIX
3aKJII0YACTCS B U3yYECHHUH IIPUPOJBL.

OcHOBY TO3HAaBaTENbHBIX IEHHOCTEH COCTaBIAIOT HAYYHBIE 3HAHWS, HAyYHBIE METOIbI MO3HAHHWSA, a
LEHHOCTHBIE OpHEHTAaUNH, GOpMHUpYEMBbIE Y O0YHalOLUIUXCsI B POLIECCE N3YUCHHS XUMUH, TPOSIBIISIOTCS:
B IIPU3HAHWHU LIEHHOCTH HAyYHOTO 3HAHNUS, €T0 MPaKTUIECKON 3HAUNMOCTH, TOCTOBEPHOCTH;
B LIEHHOCTH XMUMUYECKHNX METO/I0B UCCIIEA0BAaHUS KUBOM U HEXKUBOM NPUPOABI;



B MOHUMAHHUU CJIOXHOCTH M MPOTUBOPEYMBOCTU CAMOTO IMPOIECCca MO3HAHUS KaK M3BEYHOTO CTPEMIICHUS K
HUcrune.
B kadecTtBe 0OOBEKTOB IICHHOCTEH TpyAa M OBbITa BBICTYNAIOT TBOPYECKas CO3WAATCIbHAs NEATCIBHOCTD,
3IOpOBBIN 00pa3 KU3HU, a IIEHHOCTHBIE OPHEHTAIIUHN COAEPKAHMS Kypca XUMUHU MOTYT PacCMaTpPUBATHCS Kak
¢dbopmupoBaHue:
YBKUTEIBHOTO OTHOIICHUS K CO3UIATEIbHON, TBOPUECKOM A TSIILHOCTH;
MOHUMAaHUs HEOOXOAMMOCTH 3I0pPOBOTO 00pa3a KU3HHU;
NOTPeOHOCTH B 0€3yCIOBHOM BBITIONHEHUH MPaBH 0E30MaCHOTO HCIOJIB30BAaHHS BEILIECTB B IMTOBCEIHEBHOM
KU3HU;
CO3HATEIHHOTO BEIOOpa Oyaymeii mpodeccHoHATBHON AeATEITHHOCTH.

Kypc xumunm obmamaer BO3MOXHOCTSIMH Ui (DOPMHPOBAHHS KOMMYHHUKATHBHBIX II€HHOCTEM,
OCHOBY KOTOPBIX COCTABJISIOT IMPOIECC OOIEHUS, TPAMOTHAS PEeUb, a IICHHOCTHBIC OPUEHTAIIMY HATPaBJICHBI
Ha BOCTIUTaHHUE Y YUAITUXCA:
MIPABIIIBHOTO UCIIOBE30BAHIS XUMIYECKOH TEPMIHOIOTHN M CHMBOJIHK,
MMOTPEOHOCTH BECTH IUAJIOT, BHICIYITNBATH MHEHHUE OIMIOHEHTA, Y9aCTBOBAThH B JAVICKYCCHUH;
CIIOCOOHOCTH OTKPBITO BBIPAKATh M apTYMEHTUPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHUS.

MECTO IIPEJIMETA B BABUCHOM YYEBHOM (OBPA30OBATEJIBHOM) IIJIAHE

OcoOeHHOCTH cojiepKaHUs Kypca «XUMESD SBISIOTCS TJIIaBHOW NMPUYMHOW TOTO, YTO B Y4eOHOM IUIaHE
IOKOJIBI 3TOT MPESAMET IOABIIACTCA MOCICAHUM B pAAy €CTCCTBCHHO-HAYYHBIX AUCHUILINH, IIOCKOJBKY IJId €T0
OCBOEHUSI MIKOJIBHUKY J0JDKHBI 00J1a1aTh HE TOJIBKO ONpPEIeICHHBIM 3a1acoM IPeIBAPUTEIbHBIX €CTECTBEHHO-
Hay4YHBIX 3HaHUH, HO U OCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIILIIICHUEM.

ITo yueOHOMY Tmany B 9 kiacce - 2 yaca B Hezielnto (68 4acoB B ro1)

B nanmnolt pabodueld mporpaMMe NpPeAyCMOTPEHO IepepachpeielieHHe YacoB, HECKOIBKO OTIMYHOE OT
ABTOPCKOM MporpaMMsI (6a3MCHOTO YPOBHS).

JIMYHOCTHBIE, METANIPEJMETHBIE MW IIPEJMETHBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOI'O IIPEJIMETA XUMUSA

IInanupyemble pe3yJibTAThl 0CBOEHHUSI Y4eOHOI0 NpeIMeTa

OI'OC ocHoBHOTO  00IIEro 00pa3oBaHUs YCTAaHABIMBAET TPEOOBaHUS K pe3yJbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IIEr0 0Opa3oBaHus:

JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTH M CIIOCOOHOCTH OOy4arouIuxcs K caMOpa3BUTHUIO U
JMYHOCTHOMY  CaMOOIpEAETIeHNI0, CPOPMHUPOBAHHOCTh MX MOTHBallMM K OOY4YEHHIO U
L[eJIeHaIlPaBICHHON M03HABATEIbHON JI€ATENbHOCTH, CHUCTEMBl 3HAYUMBIX COI[MAIBHBIX U
MEXJINYHOCTHBIX OTHOILIEHUM, LIEHHOCTHO — CMBICIOBBIX YCTAaHOBOK, OTPaKAIOIIUX JUYHOCTH
IpaX/JIaHCKHE TO3UIMH B JIEATEIbHOCTH, COLIMAIbHBIE KOMIIETEHLUHU, U TPAKIAHCKUE MO3UIUU B
JesITeIbHOCTH, COLMANbHBIE KOMIETEHIINH, TPABOCO3HAHUE, CIIOCOOHOCTh CTAaBUTh LIETH U CTPOUTH
KU3HEHHBIEC IUIaHbI, CIIOCOOHOCTh K OCO3HAHHUIO POCCUMCKON HAEHTUYHOCTH B TOJMKYIBTYPHOM
COLINYME;

MeTtanpeqMeTHbIM, BKIIOYAIOIIMM OCBOCHHBIE 00YYaIOIUMUCSA MEXIPEIMETHbIE TOHATHS U
YHUBEpCaJbHbIE YueOHBbIE JEHCTBHS ( peryJliaTUBHBIEC, IO3HABaTelbHbIE, KOMMYHUKAaTHBHBIE),
CIIOCOOHOCTh HUX HCIONb30BaHUs B yueOHOW. I[lo3HaBaTenbHOM W COLMANBHOM MpaKTHKE,
CaMOCTOSITENIbHOCTh TUTAHUPOBAHHUSL M OCYLIECTBICHHS Y4eOHOWIESITEIbHOCTH M OpraHU3aluu
y4eOHOr0 COTpYAHMYECTBA C IME€JaroraMM W CBEPCTHUKAMM, IOCTPOCHHE WHAMBHUAYaIbHOMN
00pa3oBaTeNbHON TPACKTOPHH;

[IpenMeTHBIMU, BKIIOYAIOIIMM OCBOEHbIE OOYyYarOIIMMHUCS B XOJE H3Yy4YEHHs] y4eOHOro
npeaMera yMeHHs, Creru@uuecKkue Uis JaHHOM MpeIMETHON o0nacTd, BUIABI JESITEIBHOCTH IO
MIOJyYEHHUIO HOBOTO 3HaHMA B paMKax ydyeOHOro MpeaMeTa, ero mpeoOpa3oBaHUIO U NMPUMEHEHHIO B
y4eOHBIX, y4eOHO — MPOEKTHBIX M COLMAIBHO — MPOEKTHBIX CUTYyalusX, (popMHUpOBaHHE HAYYHOTO



THUIIa MBIIJICHWA, HAaY4YHBIX HpeI[CTaBJ'IeHI/Iﬁ O KIIOYCBBIX TCOPHAX, THUIIAX W BHOAX OTHOI_HGHI/II\/'I,
BJIaJACHHUC HaquOﬁ TepMI/IHOHOFI/Ief/’I, KJIIFOYCBBIMU IMOHATHUAMU, MCTOAAMHU U ITPUCMaAMMU.

Y4eOHblli TpeAMET «XHUMHS» O00€CleunBacT B TIOJHOH Mepe pealn3aldio JIaHHBIX
JIUYHOCTHBIX PE3yIbTaTOB. [lesTenbHOCTh MO peau3alid OCHOBHOM 00pa30BaTeIbHOW MPOrpamMMbI
o yueOHOMY TIpeAMETY «XHUMHUS» 00IIero 00pa3oBaHus B 00yUEHUN XUMUH JIOJDKHA OBITh HaIpaBJieHa
Ha JIOCTI)KEHUE 00YYAIOIIMMHUCS CIIETYIOIINX
Juunocmuwix pe3yiomamos:

1) B HEHHOCTHO-OPHUEHTAIIMOHHOW c(hepe — YYBCTBO TOPJOCTH 3a POCCHUCKYI0O XHMHUYECKYIO HAyKY,

T'YMaHH3M, OTHOIIIEHHE K TPY/IY, IeJIeYCTPEMIEHHOCTE;

2) B Tpya0BO#i chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEHIIICH 00pa30BaTEIbHOM TPACKTOPHH;

3) B TmO3HABAaTEIbHOW (KOTHUTHBHOW, HHTEIUICKTYaJlbHOW) cdepe — yMEHHe YIpaBisTh CBOSH
[T03HABATENLHON NIEeITENLHOCTBIO.

MemanpeomemHubimu_pe3yibmamamyu OCBOSHHS BBIITYCKHUKaMH1 OCHOBHOM IIIKOJIBI ImporpaMmsbl 110 XHUMHUH

SABJIAIOTCA:

1) wucmonb30BaHHE YMEHHUI M HABBIKOB PA3IMYHBIX BHIOB IO3HABATEIBHOW AESTEIBHOCTH, IPHUMEHEHUE
OCHOBHBIX METOJOB TIO3HAHUS (CUCTEMHO-MH()OPMAIIMOHHBIH aHalN3, MOJCIUPOBAHUE) [UIS H3YyUCHUs
Pa3IM4YHBIX CTOPOH OKPYKAIOLIEH JEHCTBUTEIBHOCTH;

2) WCMONB30BaHUE OCHOBHBIX MHTEIUICKTYaJIbHbIX ONMEPalyii: (OpMYITUPOBAHKE THIIOTE3, aHAIIN3 U CHHTE3,
cpaBHEHHE, 0000IIEHHEe, CUCTEeMAaTH3a1I1s, BEISIBIICHIE IPUYUHHO-CIIEICTBEHHBIX CBS3EH, TIOMCK aHAJIOTOB;

3) yMeHue reHepHpOBaTh UIICH U ONIPEICIISTH CPEJICTBA, HEOOXOAUMBIC ISl UX PeaTU3alliH;

4) yMeHHe ONpenessTh LeNH M 3aa4yd JCATEIbHOCTH, BBIOMPATh CPEICTBA peaNu3alliy LEeTH |
MIPUMEHATh UX Ha MPAKTUKE;

5) ucnonp30BaHUE Pa3IMYHBIX UCTOYHUKOB JUIS TTOMYYCHHUS] XUMHUYECKOM HH(OpMAIHH.

Ilpeomemnvimu pesynomamamu OCBOSHUS BBITYCKHUKAaMH OCHOBHOM IIIKOJBI HPOTpamMMbl 1O XHMHHU

SIBJIIFOTCS:
1 B nosuasamenvrou chepe:

*[aBaTh OIPEAETCHHUS HM3YUYEHHBIX IOHSATHUI: BEIIECTBO (XMMHUYECKHI JJIEMEHT, aTOM, HOH, MOJIEKYJa,
KPHCTaJUTMUECKasl PEIIETKa, BEIIECTBO, [IPOCTHIE U CIIOXKHBIE BEIECTBA, XMMHUUYEcKas: opMylia, OTHOCHTEIIbHAS
aTOMHasl Macca, OTHOCUTEJIbHAs MOJICKYJApHAs Macca, BaJCHTHOCTb, OKCHIIbI, KHUCJIOTbI, OCHOBaHMS, COJH,
amM(OTepHOCTh, WHIUKATOP, TEPUOJMUYCCKUIA 3aKOH, MEPHOANYEcKas CHCTeMa, IIepHOJIUYecKast Talbiuia,
W30TOIbI, XUMHUYECKasi CBA3b, 3JIEKTPOOTPHLUATEIBHOCTh, CTEIICHb OKMCIEHHS, 3JEKTPOJINT); XMMHYECKast
peakuusi (XMMHUYECKOE YpaBHEHHE, T'€HETHYeCKas CBS3b, OKHCIIEHHE, BOCCTAHOBJIEHHE, JJIEKTPOIUTHYECKAs
JMCCOLUALNS, CKOPOCTh XUMHUUECKON PeaKkIin);

*ONKCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSATENILHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCTIONB3YsI JIsl 3TOTO
€CTECTBEHHBIH (PYCCKUH, POJTHO) SI3BIK U SI3BIK XUMUH;

*ONUCHIBATh U PA3INYaTh U3yUEHHbIE KJIACCHI HEOPIaHUMYECKUX COSIMHEHUM, POCTBIE U CIIOKHBIC BEIIECTBA,
XMMHYECKUE PEaKIINY;

*Ki1acCU(UIIMPOBATh U3YUCHHBIC OOBEKThI U SBJICHHS,

*HaOJIIOIATH IEMOHCTPHPYEMBIE i CAMOCTOSITEIIBHO MPOBOMMBIE OIBITBI, XUMHUUYECKUE PEAKLIMH, IPOTEKAIOIINE
B TIPUPO/IE U B OBITY;

efieflaTh BBIBOJBl W YMO3AKIIOYCHUs] M3 HaONOIEHMH, H3YYEHHBIX XHUMHYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3MPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB T10 aHAJIOTHH CO CBOWCTBAMH M3YYECHHBIX;

*CTPYKTYPHPOBATh HW3YYCHHBI Marepriall M XUMHUYECKYyI0 HWH(MOpMAINIO, TIONYYEHHYI0 W3 JIPYTUX
HMCTOYHUKOB;

* MOJIETTMPOBATh CTPOEHHE ATOMOB DJIEMEHTOB IEPBOTO — TPETHETO MEPHUOIOB (B paMKaxX M3yUE€HHBIX
noJjioxenui reopun J. Pesepdopaa), crpoeHne NpocTeHImx MOJIEKYII.

2. B yennocmmno-opuenmayuonnoii cgepe:

*aHAJIM3UPOBATE M OIIEHUBATH ITOCIIEICTBHSI /ISl OKPY KAFOIIE Cpe/Ibl OBITOBOM M MPOU3BOACTBEHHOMN
JICSITEIIBHOCTH YEJIOBEKA, CBSI3AHHOW C MepepabOTKOM BEIIECTB.

3. B mpyoosoii cipepe:

*IIPOBOJIUTH XUMUYECKUI DKCIICPUMEHT.

4, B chepe bezonacnocmu scusnedesmenbHocmu:
*0Ka3bIBaTh IIEPBYIO TIOMOIIb IIPU OTPABJICHUAX, 0’KOTaX U APYTMX TPaBMaX, CBSI3aHHBIX C BEIICCTBAMU U
71a00paTOPHBIM 000PYJOBAHUEM.




O®OPMUPOBAHUE UKT-KOMIIETEHIIUN

BbInycKHUK Hay4nuTCS:

* IPaBUJIBHO BKJIIOUaTh U BbIKIOYaTh ycTpoiicTBa KT, BXOAUTE B olepallMOHHYIO CUCTEMY U
3aBepllaTh pabOTy € HE, BBINOIHATE 0a30Bble IEHCTBUS C SKPaHHBIMU OOBEKTaMM (IIepeMelleHHe
Kypcopa, BbIIETICHHUE, IIPSIMOE NIEPEMEILIEHUE, 3alIOMUHAHUE U BBIPE3AHUE);

* OCYILECTBIIATh HMH(OPMALMOHHOE IOJKIIOYEHHE K JIOKAIbHOM CEeTH M TIJI00aJbHOM ceTu
WNHurepHer;

* BXOJIUTb B MH(QOPMALMOHHYIO Cpely OOpa30BaTENbHOIO YUYPEXKJIEHHs, B TOM YHCIE yepes
WuTepHer, pa3memniats B THPOPMALIMOHHON Cpefie pa3InyHble HH(OPMAIIMOHHBIE OOBEKTHI;

* BBIBOJUTH HH(pOpMAILMIO HAa OyMary, IpaBUJIbHO 00palaThes ¢ pacXOAHBIMU MaTepUaIaMu;

e coOnmogaTte  TpeOOBaHUS  TEXHUKHU 0e30I1acHOCTH, TUTHCHEI, SPrOHOMUKH  H
pecypcocOepexenus npu padore ¢ ycrpoiictBamu WKT, B yacTHOCTH y4HThIBaroImue crenupuky
paboThI C pa3IMYHBIMU YKPAHAMH.

Buinycknux noayuum 603mMOoNICHOCIb HAYYUMbCAL:

* OCO3HaBaThb U MHCIIOJIb30BATh B IPAKTUYECKOW JEATEIbHOCTM OCHOBHBIE IICHUXOJIOIMYECKHE
0COOEHHOCTH BOCIPUATHS HH(OPMALIMK YETIOBEKOM.

* pabotath ¢ 0COOBIMH BHJAMH COOOIICHWH: aMarpamMmMamu  (QITOPUTMUYECKHMU,
KOHIIENTYaJIbHBIMH, KJIACCU(UKALMOHHBIMU, OpraHU3allMOHHBIMM, POACTBA M [1p.), KapTamu
(reorpau4ecKUMHU, XPOHOJIOTUYECKHMH) M CIIyTHUKOBBIMH (oTorpadusiMid, B TOM YHUCIIE B
crcTeMax I00ajlbHOrO NO3UIIMOHUPOBAHUS;

* IPOBOJIUTh JCKOHCTPYKIMIO COOOIEHM, BBIIEIEHWE B HHUX CTPYKTYpPBI, 3JEMEHTOB H
(dhparMeHToB;

* MCIIOJIB30BATh NIPU BOCIIPUATHHU COOOIICHUI BHYTPEHHHE U BHEIITHHE CCHUIKH;

* hopMyIHpPOBATH BOIPOCH K COOOIICHHUIO, CO3/JaBaTh KpaTKOE OIKCAHUE COOOIICHUS;
LUTUPOBATH (ParMEHThI COOOIICHNUS;

* 130UpPATEIILHO OTHOCUTHCS K MH(OPMAIMK B OKpY’KaroIeM HH(PpOPMaIlMOHHOM MPOCTPAHCTRBE,
OTKa3bIBaThCs OT NOTPeOIeHUsI HEHYKHOWU HH(POPMAaLIUH.

Buinycknux noayuum 603MOoNICHOCIb HAYYUMbCAL:

* IPOEKTUPOBATh JU3aiH COOOLIEHNH B COOTBETCTBHH C 33Ja4aMU U CPEICTBAMH JTOCTaBKHU;

* [IOHUMAaTh COOOIIEHUS, UCIONb3yd MPU MX BOCHPUSATUM BHYTPEHHHE U BHEIIHHE CCBHUIKH,
pa3nuYHbIC HHCTPYMEHTHI IOUCKA, CIIPABOYHbIE HCTOYHHUKH (BKIIFOYAs ABYS3bIUYHBIE).

KoMMmyHukanus u couuajabHoe B3auMo/ieiicTBHe

BrInycKHUMK Hay4uuTCS:

* BBICTYNIaTh C ayAHO- BHJICONOJIECPKKOM, BKJIIOYAs BBICTYIUIEHHE IEpe]l IUCTaHIIMOHHOU
ayJIUTOPUEH;

* y4acTBOBaTh B OOCYXJIeHUH (ayauoBuaAeo(OpyM, TEKCTOBBIM (OpyM) C HCIIOJIb30BAHUEM
BO3MOKHOCTeN MHTEepHeTa;

* HCII0JIb30BaTh BO3MOXHOCTH 3JIEKTPOHHOMN MOYTHI 1711 UHPOPMALIMOHHOTO OOMEHa;

* BECTH JIMUHBINA JHEBHUK (0JI0T) C UCIOIB30BaHUEM BO3MOXKHOCTEN MHTEepHeTa;

* OCYILIECTBIISATh 00pa30BaTEIbHOE B3aUMOJICHCTBHE B HH(POPMAIIMOHHOM IPOCTPAHCTBE
00pa30BaTENbHOIO yUpexaeHUs (IOJy4yeHHE U BBIOJHEHHE 3aJaHUi, MOJIyueHHEe KOMMEHTapHEB,
COBEpIIEHCTBOBAaHKE CBOEH paboThl, (hopMUpoBaHHE MOPTHOINO);

* c00J110/1aTh HOPMBI HH()OPMAITMOHHON KYJIbTYPhI, 3TUKU U MpaBa; ¢ YBa)KEHUEM OTHOCUTHCS K
YacTHOM MH(pOpMAIMK U HH(OPMALIMOHHBIM IIPaBaM JAPYTUX JIIOJEH.

Buinycknux noayuum 603MONCHOCHb HAYYUMbCAL:

* B3aUMOJICHCTBOBATh B COLMAIBHBIX CETAX, paboTaTh B IpyIIe HaJl COOOIIEHNEM (BUKH);

* y4acTBOBATh B (JOpyMax B COLMAIBHBIX 00pa30BATENbHBIX CETSIX;

* B3aMMO/JICHCTBOBATh C MapTHEPAMU C UCTIOIB30BaHUEM BO3MOXKHOCTeH MHTepHETa (MTrpoBOE M
TeaTpajIbHOE B3aUMOJEICTBHE).

IHouck u opranusanus XxpaHeHust HUHGpOpMaLUHU

BeInyCKHUK Hay4uTcs:

* HCIOJIb30BATh PA3JIM4Hble MPUEMBI TOUCKAa MHpopManuu B MIHTEpHETE, TOMCKOBBIE CEPBUCHI,
CTPOUTH 3APOCHI JUIsI MOUCKA HHPOPMALIUU U aHAJIM3UPOBATh PE3yIbTAThI TOMCKA;

* ICIIOJIB30BaTh NPHUEMBI IMOMCKAa HH(MOPMAIMM Ha IEPCOHAIBHOM KOMIIBIOTE-pE, B
MH(POPMALIMOHHOM cpeJie YUpPEeKICHNUS U B 00pa30BaTEIbHOM IIPOCTPAHCTBE;




* FICTIOJIb30BaTh Pa3juvHble OMOIMOTEYHBIC, B TOM YHCIIC JIEKTPOHHBIC, KATaJIOTH IS TTOMCKa
HEOOXOIMMBIX KHUT;

* CKaTh MHGOPMAIIMIO B Pa3IUYHBIX 0a3axX JaHHBIX, CO3/IaBaTh M 3amOJHATH 0a3bl JAaHHBIX, B
YAaCTHOCTH MCIOJIb30BATh PA3JIMYHBIE ONIPEACIIUTEIIHN;

* hopMHupOBaTH COOCTBEHHOE MH(POPMAIIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CHUCTEMBI MAIOK H
pa3MeniaTth B HUX HYXKHbIC HH)OPMAIMOHHBIE HCTOYHHUKH, pa3Meniath napopmanuto B HTEpHETE.

Buinycknuk nonyuum 603mMoi#CHOCMb HAYYUMBCA.!

* CO3/1aBaTh U 3alIOJIHATh PA3JIMYHbBIC ONPEACIUTENN;

* CTIOJIb30BaTh pa3IMYHbIE TPHEMBI MOMCKa HHPopManuu B HHTEepHETEe B XOJe y4eOHOM
JIeSITEIILHOCTH.

MoaenupoBaHue ¥ MPOEKTHPOBaHKe, YIIPABJIeHHUE

BoInyckHHUK HAydUTCS:

* MOJICJIMPOBATH C UCIOJIb30BAHUEM BUPTYAIbHBIX KOHCTPYKTOPOB;

* KOHCTPYMPOBaTh W MOJEIHMPOBATh C HCIOJb30BAHHUEM MATEPUAIBHBIX KOHCTPYKTOPOB C
KOMITHIOTEPHBIM YIIPABJICHUEM U OOpPaTHOM CBS3BIO;

* MOJAEJIMPOBATH C UCIIOJIBb30BAHUEM CPEACTB IMPOrPAMMHUPOBAHUS;

* IPOEKTUPOBATh M OPraHU30BHIBATH CBOK WHIWBHUIYAIbHYIO U TPYIIIOBYIO AESTEIbHOCTD,
OpraHu30BbIBATH CBOE BpeMs ¢ ucrnoib3oBanuem MKT.

Buvinycknuxk nonyuum 603mModcHocms HAYUUmMsCsL:

* MPOCKTUPOBATh BUPTYAIbHBIE M peajbHbIe OOBEKTHI M IPOIECCHI, HCIIOIB30BATh CHCTEMBI
ABTOMATU3UPOBAHHOI'O MPOEKTUPOBAHUSI.

OCHOBBI YYEBHO- UCCJIEJJOBATEJIbCKOM U MPOEKTHOM NEATEJBHOCTH

BI)IHVCKHI/IK HAY4YUTCA:

* [IJJAHUPOBaTh W BBINOJHATH YYEOHOE WCCIEAOBAaHHE M y4YCOHBIM TPOEKT, HCHOJb3Ys
obopymoBaHue, MOJICIIN, METOBI U TIPUEMBI, aJICKBATHBIC UCCIICyeMON TIpodIeMe;

* BBIOMPATH U UCIOIH30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpuBaeMoil mpoobieme;

* pacrio3HaBaTb M CTaBUTb BOIIPOCHI, OTBETHl Ha KOTOPbIE MOTYT OBITH IOJYYEHBl MYTEM
HAyYHOTO UCCIEIOBaHMsS, OTOMpAaTh aJeKBaTHbIE METOJABI HCCIENOBaHUs, (HOPMYyIHPOBAThH
BBITCKAONINEC U3 UCCIICIOBAHUA BEIBOBI,

* HCTIOJIb30BAaTh TaKW€ MAaTeMAaTUYECKHWE METOAbl M MPUEMBI, KaK aOCTpakivs U HJeanu3allus,
JI0Ka3aTeNIbCTBO, JTOKA3aTEIbCTBO OT MPOTHBHOIO, JTOKA3aTEIhCTBO TIO0 AHAJIOTHH, ONPOBEPIKEHUE,
KOHTPIPUMED, UHAYKTUBHBIE U IEAYKTUBHBIE PACCYKICHHUS, IOCTPOCHHUE U UCTIONHEHHE aTOpPUTMA;

¢ UCII0JIb30BAaTh TAKUC €CCTCCTBCHHO-HAYYHbLIC MCTOABLI U HpI/IéMLI, KaK Ha6JHOI[CHI/Ie, IIOCTaHOBKA
MpOoOJIeMbI, BBIIBUIKCHHE «XOPOIICH THUMOTE3bl», SKCIEPUMEHT, MOJACTUPOBAHUE, HCIIOIH30BAHHE
MaTEeMaTHYECKUX MOJICJICH, TeOpeTUYecKkoe OOOCHOBAaHWE, YCTAHOBJICHHWE TPAaHUIl MPHUMEHUMOCTH
MOJIETIN/TEOPHH;

® UCII0JIB30BaTh HCKOTOPBIC MCTOABI IMOJTYYCHHA 3HaHHI>i, XAapaKTCPHBIC I COLHMAJIBHBIX H
HMCTOPUYECKNX HAyK: MOCTAHOBKA MPOOJIEMBI, OMPOCHI, OMUCAHUE, CPABHUTEIHHOE HCTOPUYECKOE
OIIMCaHHCE, O6’B$ICH€HI/IC, HCIIOJIB30BAHUEC CTATUCTUYCCKUX JAHHBIX, HHTCPIPCTALUA q)aKTOB;

* SICHO, JIOTUYHO M TOYHO HU3JIaraTh CBOIO TOUKY 3pPEHUS, UCIOJb30BaTh SI3BIKOBBIE CPE/ICTBA,
aJIeKBaTHBIE 00CYXTaeMoil mpobiieme;

* OTVIMYaTh (PAKTHI OT CYXKJCHHI, MHEHUN M OIICHOK, KPUTHYECKH OTHOCUTBHCS K CYXKICHUSM,
MHEHUAM, OLICHKaM, pEKOHCTPYUPOBATh UX OCHOBAHUS;

* BUJIETh U KOMMEHTHUPOBATh CBSI3b HAYYHOTO 3HAHUS M IIEHHOCTHBIX YCTaHOBOK, MOPAJIbHBIX
CYKJIEHUH MPHU TIOJIYY€HHUH, paCIIPOCTPAHEHUH U IPUMEHEHNN Hay4YHOI'O 3HAHUSI.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

¢ CaMOCTOATCIIBHO 3aAyMbIBATh, INIAHUPOBATH U BBIIIOJIHATH yqe6H0e HUCCICIOBaHHC, yqe6HBIﬁ n
COLIMATILHBINA TTPOEKT;

* HCITOJIB30BATh JIOTAJAKY, 03apCHUE, HHTYHUITHIO;

® UCITIOJB30BAaTh TaAKHUEC MATEMATHYCCKHUEC METOAbBlI U HpI/IéMBI, KaK Hepe60p JIOTUYCCKHUX
BO3MOYKHOCTEH, MaTEMaTHIECKOE MOJICIIMPOBAHUE;

¢ UCTI0JIb30BATh TAKUC CCTCCTBCHHO-HAYYHBIC MCTOIBI U HpI/IéMBI, KaK aGCTpaFI/IpOBaHI/Ie oT
MPUBXOIINX (PAaKTOPOB, MPOBEPKA HA COBMECTHUMOCTD C IPYTMMHU U3BECTHBIMH (DaKTaMu;




* HCIIOJIB30BATh HEKOTOPBIE METOMBI IOJIYYCHHsS 3HAHUM, XapaKTEpHbIE U COLMAJIBHBIX U
HCTOPUYECKHUX HAYK: aHKETUPOBAHUE, MOJICIIMPOBAHHUE, TOUCK UCTOPUYECKHX 00pa3LIOB,;

* UCIIOJIb30BaTh HEKOTOPBIE MPUEMBI  XYHOXKECTBEHHOI'O IIO3HAHUSA MHUpA: LEIOCTHOE
oroOpakeHHe MHpa, 00pPa3HOCTh, XYIOKECTBEHHBIN BBIMBICE, OPraHUYECKOE €IMHCTBO OOIIEro,
0COOEHHOI'0 (TUITMYHOr0) ¥ €AMHUYHOT0, OPUTMHAJIBHOCTb;

* [IeJICHAIIPABJICHHO U OCO3HAHHO Pa3BHUBATh CBOM KOMMYHHKATHBHBIE CIIOCOOHOCTH, OCBauBaTh
HOBBIC SI3BIKOBBIE CPEJICTBA;

* OCO3HABaThb CBOK) OTBETCTBEHHOCTh 3a JOCTOBEPHOCTH IIOJIYYCHHBIX 3HAHHMM, 3a KayeCTBO
BBIITOJIHEHHOT'O IIPOEKTA.

CTPATEI'MA CMBbICJIOBOTI'O UTEHUSA U PABOTA C TEKCTOM
Padora ¢ TekcTom: nouck nHGopMauy U MOHUMAHHE TPOYHUTAHHOTO

BeImycKkHUK HayduTCs:

OpPUECHTUPOBATHCS B COJICPKAHUHU TEKCTa U IIOHUMATh €0 EJIOCTHBIM CMBICI:

— ONpeNeNsATh TIaBHYI0 TeMy, OOIIyIO IIeIh WIIM Ha3HAYeHUE TeKCTa;

— BBIOMpATh M3 TEKCTAa WM NPHIYMaTh 3aroJIOBOK, COOTBETCTBYIOIIMH CONEPKaHHIO M OOLIEMY CMBICTY
TEKCTa;

— (hopMynHpoBaTh TE3UC, BEIPAKAFOIINAN OOIIUN CMBICI TEKCTA;

— TIPEIBOCXUINATH COJCpKaHHE MPEAMETHOTO IUIaHa TEKCTa 10 3arojOBKY W C OMOPOW Ha MpeablayIIni
OIIBIT;

— OOBSICHATH NOPSAAOK YaCTEH/MHCTPYKIIUH, CONEPIKAIIUXCS B TEKCTE;

— COIIOCTAaBJISITb OCHOBHBIC TECKCTOBBIC 1 BHECTCKCTOBBIC KOMIIOHCHTHI: O6Hapy)i(I/IBaTb COOTBCTCTBUC MCKAY
YacThIO TEKCTa M ero o0IIel uneei, chopMyIMpOBaHHON BOIIPOCOM, OOBSICHAT Ha3HAUEHHE KapThl, PUCYHKA,
MOSICHATB YaCTH TpaduKa WU TaOJIHIIbI U T. 11.;

* HaXOOWThb B TEKCcTe Tpebyemyr wHpopMauio (mpoderaTh TEKCT IIa3aMH, ONPENeSATh €ro OCHOBHEIC
3IIEMEHTHI, COMOCTABIATH (POPMBI BBIpaKCHUSI MH(OpPMALMK B 3alIpoce M B CAMOM TEKCTE, YCTAHABIHBATb,
ABIAKOTCA JIM OHHM TOXIACCTBCHHBIMH WKW CHHOHHMHWYCCKHMHU, HaAXOIAUTH HeO6XOILI/IMyIO CANHUILLY
WH(GOPMAITUH B TEKCTE);

* pemaTh y4eOHO-TI03HABaTEIbHBIC U yUeOHO-TIPAKTUYECKUE 3a/1auH, TPEOYIOMUEe MOJIHOTO U KPUTHIECKOTO
IIOHUMAaHUA TEKCTa.

— ONpeeNsTh Ha3HAYeHHUE Pa3HbIX BUIOB TEKCTOB;

— CTaBUTh NIEPE] COGOP'I 1CJIb YTCHUA, HAIIPpABJIAA BHUMAHUC HaA MOJIC3HYIO B I[aHHBIﬁ MOMCECHT I/IH(I)OpMaIH/IIO;
— pa3nuy4aTh TEMBI M HOATEMBI CIIEUATBHOTO TEKCTA;

— BBIJICJISITH HE TOJILKO IIABHYIO, HO M M30BITOUHYIO HH(DOPMAILIHIO;

— MPOTHO3UPOBATH MOCIE0BATEILHOCTD U3IOKEHUS WIeH TEKCTa,;

— COIIOCTABIIATh Pa3HbIC TOUKU 3PEHHS M Pa3HbIe HCTOYHUKU HH(POPMAIINH I10 33/IaHHOW TeMe;

— BBITIOJIHATH CMBICJIIOBOEC CBépTBIBaHI/Ie BBIACJICHHBIX q)aKTOB u MBICHeﬁ;

— (dopMHpOBaTE Ha OCHOBE TEKCTa CHUCTEMY apryMEHTOB (IOBOJIOB) Jisi OOOCHOBaHUS ONpeAeIEHHON
MO3HLIUH.

BoinycKHUK NOIYYUM 603MONCHOCTG HAYYUMbCA!

® analuupoeamsv USMEHEHUS C60e20 IMOYUOHANIbHO2O COCMOAHUA 6 npoyecce YmeHusd, NnoaydyeHusd u
nepepabomku NOIYYeHHOU UHGOPMayUU U e€ OCMbICIeHUSL.

Padora ¢ TekcToM: npeodpazoBanne U HHTepIpeTanusa HHGpopManuu

BrimyckHHUK Hay4YuTCS:

¢ CTPYKTYpUPOBATH TEKCT, HMCIOJB3YA HYMCpAIUIO CTpaHUWI, CHHUCKH, CCBUIKH, OIJIABJICHHEC; IIPOBOIUTH
MIPOBEPKY MPABOIMCAHKS; UCIIOJIB30BaTh B TEKCTE TaOIHIIbI, H300paKEeHNUS;
* TIpeoOpa3oBBIBATh TEKCT, MCIOJB3Yys HOBBIE ()OPMBI TpeNCTaBlIeHUS WHPOpMaIu: GopMyIbl, TpaduKH,
JuarpamMmal, Ta6.HI/IIH)I (B TOM YHUCJIC JUHAMHWYECCKHUE, DJICKTPOHHBIC, B HACTHOCTHU B IPAKTUYCCKUX 3anaqax),
MEPEXOAUTH OT OJTHOTO MPENICTABICHUS JaHHBIX K APYTOMY;

* HHTEPIPETUPOBATH TEKCT:

— CpaBHUBAThH ¥ MPOTHBOIOCTABIIATD 3aKIIOUEHHYIO B TEKCTE MHPOPMAIHIO Pa3HOTO XapaKkTepa,

— OOHapy»XMBaTh B TEKCTE IOBOJIBI B IIOATBEPKICHHUE BBIIBUHYTHIX TE3HCOB;
— J1enaTh BBIBOJBI U3 COPMYINPOBAHHBIX ITOCHUIOK;



— BBIBOJIUTH 3aKJIFOUYCHUE O HAMEPESHUH aBTOPA WIIH TJIABHOM MBICITH TEKCTA.

Buinyckuux nonyuum 603mMoH#CHOCMb HAYUUMBCAL:

* 8bIAGNAMNb UMIIUYUMHYIO UHDOPMAYUIO MEKCMA HA OCHO8e CONOCMABIEHUS WITIOCIPATNUBHO20 Mamepuaia
¢ uHghopmayuell meKkcma, aMaIU3a NOOMEKCMA (UCNOTb30BAHHLIX A3BIKOGLIX CPEOCME U CMPYKMypbl
mexcma,.

Pa6ora ¢ TekcTOM: o1leHKa HHpOpMAINH

BrInycKHUK Hay4UTCS:

* OTKJIMKAThCS Ha COJIEPKAHHE TEKCTA!

— CBSI3bIBAaTh MH(OpPMAIIKIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMH U3 APYTHX UCTOYHUKOB;

— OIICHMBATDH yTBEPKIIEHMSI, CACaHHbIE B TEKCTE, UCXO/IS U3 CBOMX MPEACTABICHUNA O MUPE;

— HaxXOIWThH JOBOBI B 3AIIUTY CBOEH TOUKH 3PEHMUS;

* Ha OCHOBE MMEIOIIMXCS 3HAHUH, KU3HEHHOTO OMbITa MOJABEPraTh COMHEHHIO JOCTOBEPHOCTh MMEIOLICHCS
nHpOpMaIK, OOHApPYKWBaTh HEIOCTOBEPHOCTH IMONydaeMoi wH(pOpMammy, mpodensl B WHMOpMAIUU U
HAXOJMTh MTyTH BOCIIOJIHEHUS 3TUX MPOOCIIOB;

* B Ipolecce pabdOThl C OJAHMM WJIM HECKOJbKUMH HCTOYHHUKAMH BBISBJISATH COJICPIKAIIYIOCS B HUX
MIPOTUBOPEYNBYIO, KOHPIUKTHYIO HH()OPMAIIHIO;

* WCIOJBL30BaTh IMOJYYCHHBIH OIBIT BOCHPHATHS HWH(POPMAIMOHHBIX OOBEKTOB I  OOOTalICHHS
YyBCTBEHHOTO OTIBITA, BEICKA3bIBATH OIICHOYHEIE CYKIICHUS M CBOIO TOUKY 3PEHHS O MOIy4eHHOM COOOIIEHUHT
(IpOYNTaHHOM TEKCTE).

Buinyckuuk nonyuum 603mMoi#CHOCMb HAYUUMBCA:

* KpUMu4ecky OMHOCUMbCA K PeKIAMHOU UHpopmayuu,

* HAXO0OUMb CHOCODBL NPOBEPKU NPOMUBOPEUUBOU UHPOPMAY UL
* onpeodensims 00CMOBEPHYIO UHDOPMAYUIO 8 CIIyHae HATUYUSL NPOMUBOPEUUBOL UNU KOHMDIUKMHOU CUMYayuul.
IIJIAHUPYEMBIE PE3YBTATHI OCBOEHHUSI YYAIIMMHUCS OBPA3OBATEJIBHOM
MNPOI'PAMMBI IO XUMUHN
OcHOBHBIC NOHATHS XUMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX IIPeACTABJICHU )

BrInyCKkHHUK Hay4yuTCS:

* OMMUCHIBATH CBOWMCTBA TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIIECTB, BRSNS X CYIIECTBEHHBIE IPU3HAKH;

* XapaKTepHU30BaTh BEIIECTBA 110 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIIMBATH MPHYUHHO-CIIC/ICTBEHHBIE
CBSI3M MEXJTy JIAHHBIMU XapaKTePUCTUKAMH BEIICCTBA,

* pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHH «aTOM», «MOJIEKYJIa», «XUMUYECKHHA 3IEMEHTY,
«IIPOCTOE BEUIECTBOY, «CIOKHOE BEIIECTBOY, «BaJCHTHOCTHY, UCTIONB3YS 3HAKOBYIO CUCTEMY XHMUH;

* n300pakaTh COCTaB MPOCTEHIIMX BEHIECTB C MOMOIIHI0 XUMHYECKHX (OPMYJT M CYIIHOCTH XUMHUYECKHX
peaxiuii ¢ MOMOIIBI0 XUMIUYECKUX YpaBHEHUH;

* BBIYMCIISITH OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEHIECTB, a TAKKE€ MAacCOBYIO JIOIIO
XUMHYECKOTO JJIEMEHTa B COCIWHEHHSIX JUIA OIEHKH WX TNPAKTUYECKOW 3HAYUMOCTH; ® CPaBHHMBATH II0
COCTaBY OKCHUJIbI, OCHOBAHUSI, KHCIIOTBI, COJIH;

* KJ1accU(UIIMPOBATH OKCUJIBI U OCHOBAHHMS 110 CBOHCTBaM, KHCJIOTBI M COJIH MO COCTABY;

* OMUCHIBATH COCTaB, CBOWCTBA M 3HAauUeHHE (B MIPUPOJIE W MPAKTHUECKON JEATEIHLHOCTH YeJI0BeKa) MPOCTHIX
BEIIECTB — KUCIIOPOJIa U BOAOPOJIA;

* JaBaTh CPAaBHUTEIBHYIO XapaKTCPUCTHKY XHMHUYECKHX OJEMEHTOB W BAXKHEUIIMX COCIUHEHHM
€CTECTBEHHBIX CEMEWCTB MIEJTOYHBIX METAIJIOB U TaJIOTCHOB;

* [I0JIb30BATKCS TA00PATOPHBIM 000PYIOBAHUEM U XUMHUYECKOH TTOCY/I0;

* POBOJIUTH HECIOKHBIE XUMUYECKHE OTIBITH U HAOIFOICHUS 32 N3MEHEHUSIMHU CBOWCTB BEIIECTB B IIPOIECCE
WX TpeBpalIeHuil; cOOII0IATh IPaBUIIa TEXHUKH 0€30TIaCHOCTH ITPH NIPOBEJICHUH HAOIIOJCHUHN U OITBITOB;

* pa3nU4aTh SKCIEPUMEHTAILHO KUCIIOTHI U IEI0YH, MOJIE3YSICh UHAUKATOPAaMHU; 0CO3HABATh HEOOXOAUMOCTh
co0uoieHrst Mep 0e30MaCHOCTH IPH 0OPAIEHNH C KUCIOTAMH U IEJI0YaMH.

Buinyckuuk noayuum 603MO0MCHOCb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCS C BEUECTNBAMU 8 NOBCEOHEEHOU IHCUSHUL,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUS NPABGUL IKONOSUYECKU OE30NACH020 NOBEOCHUsl 8 OKPYICaroujel
nPUPOOHOIL cpede;

* NOHUMAMb CMBICA U HEOOX00UMOCMb COOMOO0eHUs NPeOnUCAHUl, NPeonazaemvlx 8 UHCMPYKYUAX No
UCNONIL30BAHUIO IEKAPCME, CPeOCmE DbIMOBOU XUMUU U Op.;



* UCNOAB306AMb NPUOOPEemENHBIE KIIOUe8ble KOMNETMEHMHOCU NPU  GbINOJIHEHUU UCCAeO08ANENbCKUX
NPOEKMmMo8 HO UIYUEHUIO CEOUCS, CROCOD08 NOTYYEeHUs U PACNO3HABANHUS GeUjeCME;

*  pazeusamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CpPeocmea YCMHOU U  NUCLMEHHOU
KOMMYHUKAyuy npu pabome ¢ mMeKcmamu YYeOHuKa U OONOJTHUMENbHOU JUmepamypou, CHpasoyHbIMu
mabauyamu, nposeIamb 20MOBHOCMb K VBANCEHUIO UHOLU MOYKU 3PeHUs Npu 00CYHCOeHUU pe3yibmamos
8bINOIHEHHOU pabomol,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECTNBAX U XUMUYECKUX NPOYECCax, KPUMULECKU OMHOCUMBCS K
nCce80OHAYUHOU UHGOpMayul, He00OPOCOBECMHOU peKllame, KACArowelucs UCHONb308AHUS PA3TUYHBIX
sewecms.

Ilepuonuyecknii 3aKOH U NepuoAMYECKass cucTeMa XxumMudeckux 3jaeMeHToB Jl. . Menneneena.
CTpoeHue BenecTBa

BrImtycKHHUK HaydnTCS:

* KIaccU(UIUPOBATh XMMUYECKHE 3JICMCHTHI Ha METaJlIbl, HEMETAILIbI, JJIEMEHTHI, OKCHJIBI U THAPOKCH]IBI
KOTOPBIX aM(bOTCpHI)I, 1 MHCPTHBIC 3JICMCHTLI (ra351) JJ11 OCO3HaHHA BaXXHOCTU YHOPAAOYCHHOCTH HAYYHBIX
3HAHMWI;

* pacKphIBaTh CMbICI Nepuoandeckoro 3akona /. I. Menneneena;

* ONICHIBATh M XapaKTEPH30BaTh TAOIMIHYIO POPMY IEPHOTNIECKON CHCTEMBI XUMHUYECKUX IIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX S/I€p M paclpeleleHHe YHClia 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM
ATOMOB XUMHYECCKUX 3JICMCHTOB MAJIBIX IIEPHUOJI0B HCpHOILH‘-IGCKOﬁ CHUCTEMBI, a TAKXKC KaJIUsd U KaJIbIIHU,

* pa3NMYaTh BHUIBl XUMHUYECKOW CBS3HM: HOHHYIO, KOBAJCHTHYIO MOJSPHYIO, KOBAICHTHYIO HETOJISAPHYIO H
MeTaJITMYECKYIO;

* M300paxkaTh AIEKTPOHHO-WOHHBIE (DOPMYINBI BEIIECTB, OOpa30BaHHBIX XHUMHYECKHMH CBSI3IMH Pa3HOTO
BUJIA,

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BCHICCTB OT CTPOCHUA UX KPUCTATIINICCKUX pCHIéTOK: HOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX, METAIITHNYECKUX;

® XapakTepu3oBaTb XUMHYCCKHUE OJIEMCHTBI M WX COCAMHCHHUA Ha OCHOBE IIOJIOKCHHA DJJICMCHTOB B
MIEPUOAMYECKON CUCTEME U 0COOEHHOCTEH CTPOCHHUS MX aTOMOB;

* OMUCHIBATH OCHOBHBIE ATarbl OTKphITUA J[. V. MeHeneeBbIM MepruoMuecKoro 3aKoHa W IMepHOANIECKOM
CHUCTEMbI XUMUYECKHX 3JICMEHTOB, )KU3Hb U MHOTOO0Pa3HYIO HAYYHYIO JEATEILHOCTh YYEHOTO;

* XapaKkTepu30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE MEPUONNYECKOTO 3aKOHA M TEePHUOIMYECKOM
cucTeMbl XuMUUeckux 3yieMeHToB J[. 1. Menneneena;

¢ OCO3HaBaTh HAYYHLIC OTKPBLITHUA KaK pE3yJbTaT MJIMTCIIbHBIX Hﬁ6J’IIO]Z[GHHﬁ, OIIBITOB, HaquOﬁ IMOJICMHKH,
MIPEOAOJICHUS TPYAHOCTEH U COMHEHHM.

Boinycknuk nomyyum 803MOHNCHOCHb HAYYUMbCA:

* 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL OJisL NPAKMUYECKOU 0esiMelbHOCU Yelo8eKd;,

* ONUCHIBAMb U3YUEHHbIe 00bEKMbL KAK CUCIEMbL, NPUMEHSS T0SUKY CUCTNEMHO20 aHATU3d;

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCWAX NepUoOUdeckou CUCmembl XUMUYECKUX INeMEeHMmOo8 O
00BACHEHUA U }’IPQOGMGEHME ceoUcCme KOHKPEMHbLX 6eUleCme,

* pazsusamv UHDOPMAYUOHHYIO KOMHEMEHMHOCHb NOCPeOCmeom YVeryOneHus 3HaHuili 00 ucmopuu
CMAHOBNEHUSL XUMUYECKOU HAYKU, eé OCHOBHbIX nOHﬂmuﬁ, nepuobu%cxozo 3AKOHA KdakK OaHOZO us
B8ADICHEUUIUX 3AKOHO8 npupodbl, a makakce 0 COBPEMEHHbLY OOCMUINCEHUSX HAYKU U MexXHuKu.

MHoroo0pa3ue XUMHYECKHX peaKiuii

BrInTycKHUK HaydnTCS:

* OOBSICHSTH CYTbh XUMHNYCCKHUX IMMPOLECCCOB U UX NIPUHIUITHAIIBHOC OTIINYUE OT (1)I/I3I/I‘ICCKI/IX;

* Ha3pIBaTh MPU3HAKU U YCIOBUS MPOTEKAHMS XUMHUECKUX PEAKITHIA;

* YCTaHABJIMBATH NPUHAMISKHOCTh XHMHUYECKOW pEaKIUU K ONpEeACIEHHOMY THITYy IO OJHOMY U3
KJIACCU(UKAIIMOHHBIX MPHU3HAKOB: 1) MO YHCIYy W COCTaBY HMCXOIHBIX BEIIECTB W MPOAYKTOB PEaKINN
(peaknuy COCIUHEHUS, Pa3IOKEHUs, 3aMEIeHU 1 00MeHa); 2) MO BBIJCICHUIO WU TOTJIOMEHUIO TETUIOTHI
(peakiuu 3K30TEPMHYCCKHE W DHAOTCPMHUYECCKHE); 3) MO W3MECHEHHIO CTEIICHEH OKWCIICHUS XUMHYECKHUX
JJIEMEHTOB (pEaklUy OKUCIIMTEIbHO-BOCCTAHOBUTENBHEIC); 4) Mo o0patuMocTh Tmporiecca (peakiuu
o0paTuUMbIe U HEOOpaTUMEIE);

* Ha3bIBaTh (PAKTOPHI, BIUSIONIAE HA CKOPOCTh XMMHUYECKUX PEaKIIUii;



* Ha3bIBaTh (haKTOPHI, BIHSAIONIUE Ha CMEIICHUE XUMUIECKOTO PAaBHOBECHSI

* COCTaBIATH YPaBHEHUS JJICKTPOJUTHUYECKON AHCCOIMALMU KHUCIOT, IIEJIo4Yed, Ccoliel; NOJHBIE U
COKpam€HHbIe HWOHHBIE YPaBHEHHWS peakiuii oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii;

* TPOTHO3MPOBATH MPOAYKTHl XUMHUYECKHX peakiuid 1o (GopMyrnaM/Ha3BaHUSIM MCXOJHBIX BEIIECTB;
OTIpEeZIeTISATh HCXO/IHBIE BEIIeCTBa M0 (hopMyiaM/Ha3BaHUSAM MPOITYKTOB PEAKITHL;

* COCTaBISTh ypPaBHEHHS PEAKIIMA, COOTBETCTBYIOIIUX IOCICIOBATEILHOCTH («IEMOYKE») MpeBpaileHui
HEOPraHUYECKUX BEILIECTB PA3IUYHbIX KIACCOB;

* BBIBIATH B IIPOILIECCE€ DKCIIEPUMEHTA MPU3HAKU, CBUACTEILCTBYIOUIUE O NPOTEKAHUM XUMHUYECKOU
peakuuy;

* IPUTOTOBIISATH PACTBOPHI C ONPEICTEHHON MacCOBOM J10JIel PaCTBOPEHHOTO BEILIECTRA;

* ONpEeACNATh XapakTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT U IIENOYEl IO HM3MEHEHUIO OKpaCKU
WHIUKAaTOPOB;

* IIPOBOJUTH KAU€CTBEHHBIC PEAKIIUU, MTOATBEPKIAIONINE HATHYKNE B BOJHBIX PACTBOPAX BELIECTB OTACIbHBIX
KaTHUOHOB U aHHOHOB.

Buinycknux nonyuum 603MONCHOCMb HAYYUMBCA

* COCMABNAMb MONEKYIAPHBIE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMb HPUMEPb Pearyutl, NOOMEEPHCOAUWUX CYUECTNBOBAHUE B3AUMOCEA3U MEHCOY OCHOBHLIMU
KIACCamMu HeOP2aHUYeCKUxX eujecms;

* IPOCHO3UPOBAMb PE3YIbMAMblL 8030€UCMBUSL PAZTUYHBIX QAKMOPO8 HA USMEHEeHUe CKOPOCMU XUMUYLEeCKOl
peaxyuu,

*  NPOCHO3UPOBAMb  PE3VAbMAmMbl  BO30€UCMEUs  PAIUYHbIX  (DAKMOPO8 HA CMeujenue XUMU4eckoeo
pasHosecusl.

MHoroo0pa3ue BeuiecTs

BbIITyCKHUK Hay4YUTCS:

* OMNpeneNsaTh NPUHAISKHOCTh HEOPraHWYECKWX BEIIECTB K OJHOMY W3 M3yYEHHBIX KIIACCOB/TPYIIIL:
METAJJIBI U HEMETAJIJIBI, OKCH/JIbI, OCHOBAHUs, KMCJIOTHI, COJIH,

* COCTaBIIATH ()OPMYITBI BEIIECTB 0 UX HA3BAHUSIM;

* OIPEACIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI 3JIEMEHTOB B BEIIECTBAX;

¢ COCTaBJIATH (I)OpMy.HLI HCOPraHn4eCKux COGI[I/IHCHI/Iﬁ 10 BAJICHTHOCTAM H CTCIICHAM OKHCIICHUA 3JICMECHTOB,
a TaKKe 3apsaM MOHOB, YKa3aHHBIM B TA0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHHA U COJIEH;

* O6BHCHHTL 3aKOHOMECPHOCTHU U3MCHCHU A (1)I/I3I/I'-IGCKI/IX M XUMHYECKHUX CBOMCTB IIPOCTHIX BCUICCTB (MeTaJ'IJ'IOB
u HeMeTaJ'I.HOB) " UX BBICHIMX OKCHUIOB, 06pa30BaHHBIX QJICMEHTAaMU BTOPOIr'0 U TPETHETO MEPHUOJI0B;

* HaspIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEepHBIE ISl TPYIIT OKCHIOB: KHCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;

* Ha3pIBaTh OOIIME XUMUIECKHE CBOMCTBA, XapaKTePHBIE IS KaXKI0TO M3 KIACCOB HEOPTaHMUECKUX BEIECTB!
KHCJIOT, OCHOBAHUM, COJICH;

¢ NPUBOAWUTL ITPUMEPLI peaKqu/'I, MOATBEPXKAAOIIUX XUMHUYCCKUEC CBOMCTBaA HCOPraHMYCCKUX BCHICCTB!:
OKCHUJIOB, KUCJIOT, OCHOBAaHUU U COJIEH;

* ONpENENATh BEUIECTBO-OKHCIUTENh M BEIIECTBO-BOCCTAHOBHUTENh B OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKLusIX;

* COCTaBIISITh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIN OanaHC (IUIsi M3YYECHHBIX pEakiuil) MO MPeI0KEHHBIM
CXEMaM peaKlInii;

* TPOBOJUTH JIAOOPATOPHBEIC OIBITHI, TMOATBEPXKIAIONINE XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX BEIICCTB,

* TPOBOJAUTH J1A0OPATOPHBIC OMBITHI MO TONYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA,
KHUCIIOPOJa, YITIEKUCIIOTO Ta3a, aMMHAaKa; COCTABIIATh YPaBHEHUS] COOTBETCTBYIOIIUX PEAKLIUM.

Boinycknuk nomyyum 603MOMCHOCb HAYYUMbCA:

* IPOZHO3UPOBAMb XUMUYECKUE CEOLICMEA 8eUjeC8 HA OCHOBe UX COCMABA U CIMPOEHU,

* NPOCHO3UPOBAMb CNOCOOHOCHb 8eleCMBa NPOABIAMb OKUCTIUMEIbHbLE UL 80CCNAHOBUMENbHbIE CEOUCMBA
€ yuémom cmenenell OKUCTIeHUS INEMEHIN08, BXOOAUUX 6 €20 COCIAB;

* BbIAGIAMb CYUWECTNBOBAHUE 2CHEMUUECKOU 83AUMOCES3U MEHCOY GeUuecmeamu 6 pady: NPocmoe Geujecmeo
— OKCUO — 2UOPOKCUO — COJIb,



® Xxapakmepuzoeambsv ocobvle ceoticmea KOHYEeHmMpupoeaHHblX CepHOlZ U a30mHol Kuciaom,
* NpUBOOUMb NPUMEPbl VPAGHEHUN pPeakyutl, NedCauux 8 OCHO8e NPOMBIUACHHBIX CHOC0008 NOYHeHUs
ammuaka, cepﬂoﬁ Kucjiomsl, 4ycyHa u cmaiu,
® onucwsleamos (2()1131/[%601(1/18 U XumudecKkue npoyeccsl, AsiAwyuecs 4acmvio Kpycoeopoma 6euiecme 6 npupode;
® OpecaHu3o6svlednlb, npoeodumb YyueHuveckKkue npoekmsvl no UCCTIE00BAHUIO CBOUCE eeujecme, uUmeroumux
BAOICHOE npakmuiyeckoe 3Ha1enue

q)aKTI/I'-ICCKI/I, JIMYHOCTHBIC, MCTAaNpCAMETHBIC n OpEaAMCTHBIC IJIAaHUPYCEMBIC PE3YJIbTAThI
YCTaHABIMBAIOT M OIMCBHIBAIOT CIIEAyIONe OOOOIIeHHbIe KJacChl y4eOHO-TIO3HABATEIBHBIX U yUeOHO-
MPAKTUYCCKUX 3aal, IPCABABISACMBIX YHallIUMCS:

1)y4eOHO-1103HaBaTENIbHBIC 33/1a4M, HAlpaBlICHHbIC Ha (OPMHPOBAHHE M OICHKY yYMCHHW U
HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHIO CHCTEMATHYECKUX 3HAHMI, B TOM YHCIIe

— NepPBHYHOMY O3HAKOMJICHHIO, OTPA0OTKe M OCO3HAHHMIO TEOPEeTHYECKHX MoJeJiedl H
NOHATHH (00IeHayYHBIX U 0a30BBIX IS TAaHHOW OOJIACTH 3HAHWS), CTAHAAPTHBIX AJTOPUTMOB U
npoueayp,

— BbISIBJIEHHIO U OCO3HAHUIO CYLIHOCTH M 0COOEHHOCTeH M3y4aeMbIX OOBEKTOB, MPOIECCOB
U SBJIGHUN JEHCTBUTENBHOCTU (IIPUPOAHBIX, COLHAJIBHBIX, KYJIbTYPHBIX, TEXHHYECKHX W JIp.) B
COOTBETCTBUH C COJEP>KaHUEM KOHKPETHOTO Yy4eOHOro MpeiaMeTa, CO3AAHUI0 U HMCHO0JIb30BAHUIO
MojeJieil n3y4aeMbIX 00BEKTOB U MPOLIECCOB, CXEM;

— BbISIBJIEHHI0 U AHAJIU3Y CYLIeCTBEHHbIX M YCTOWYHMBBIX CBfi3eil M OTHOLUIEHMH MEXIy
00BEKTaMH U MPOIECCAMHU;

2)y4eOHO-TI03HABaTE/IbHBIC 3a/1a4M, HAlpaBiCHHBIC Ha (OPMHUPOBAHHE M OIICHKY HAaBbIKA
CaMOCTOSITEJIbHOTO0 TNpUHOOpeTeHMs, NepeHOca M MHTerpaluM 3HAHMH Kak pe3yibrara
WCIOJIb30BaHUS 3HAKO-CHUMBOJIMYECKUX CPEJCTB W/WJIM JIOTUYECKUX OMEpaluidl CpaBHEHUs, aHAIN3a,
CHHTE3a, 000OILICHNS, WHTEPIPETAIlH, ONCHKH, KIACCU(PHUKAIMH IO POJOBHIOBBIM IPHU3HAKAM,
YCTaHOBJICHMSI AaHAJOTHHl M MPUYMHHO-CIEACTBEHHBIX CBfA3CH, TMOCTPOCHUS PACCYXKICHUH,
COOTHECEHMsI C M3BECTHBIM; TpeOyrolue OT ydaumxcs Oojiee IiyO0OKOro MOHMMAaHUS M3YYEHHOTO
W/WIN BBIABUKEHMSI HOBBIX JUIS HUX UJed, HHOM TOUYKHU 3pEHHs], CO3[JaHUs UM UCCIIeI0BaHUs HOBOU
nH(popmanuy, Mpeodpa3oBaHUs H3BECTHOW HHQOpMAIMM, NPEICTABICHHWE €€ B HOBOW Qopme,
IIEpeHoca B MTHOM KOHTEKCT U T.I1.;

3)yueOHO-TIpaKTHYECKHE 3a/laud, HalpaBlicHHble Ha (OPMHUPOBAHME M OLCHKY HaBbIKa
pa3pelieHHs1 NPOo0JeM/TIPOOJIEMHBIX CHUTyallud, TpeOylolMe NPUHATHS pEIIeHUs B CUTYaIlUH
HEOIpEeAeNeHHOCTH, HalpuMep, BbIOOpa WM pa3pabOTKM ONTHMAIbHOIO WM Haubojee
3(G(GEKTUBHOTO peIIeHus, CO3AaHUs OO0bEKTa C 3aJaHHBIMM CBOICTBaMH, YCTAHOBIICHUS
3aKOHOMEPHOCTEN UITN «yCTpaHEHMsI HETIOIAaJ0K» U T.I1.;

4)y4eOHO-IPAaKTUYECKHE 3aJa4yd, HalpaBicHHbIe Ha (OPMHPOBAHHE K OICHKY HAaBbIKa
COTPYIHHYECTBA, TpeOylolIle COBMECTHOM paboThl B Mapax WIM TpyINNax C pachpeleleHueM
posei/pyHKIMI 1 pa3/ieleHueM OTBETCTBEHHOCTH 32 KOHEUHBIN pe3yJibTarT;

5)y4e0HO-TIpaKTHYECKUE 3aaud, HalpaBlICHHbIE HAa (OPMUPOBAHHWE M OICHKY HaBbIKa
Pa3BepHYTOl  KOMMYHUKAUMHM, TpeOylolue  CO3/JaHUs  NHCbMEHHOIO  WJIM  YCTHOTO
TEKCTa/BbICKa3bIBaHUS C 3aJJaHHBIMU MapaMeTpaMu: KOMMYHHKAaTUBHOM 3ajauei, TeMoi, 00bEMOM,
¢dopmarom (Hampumep, COOOIICHHs, KOMMEHTapHs, MOSCHEHHs, NMPHU3bIBA, WHCTPYKIMH, TEKCTa-
OMMCAaHUS WM TEKCTa-pacCyXaAeHUs, (POpMYIHpPOBKM U OOOCHOBAHMS THUIOTE3bl, YCTHOTO WU
MUCHMEHHOTO 3aKJIFOYEHHUSI, OTUETa, OLIEHOUHOT'O CYX/IEHUS, apTyMEHTUPOBAHHOTO MHEHHUS U T.I1.);

6)y4eOHO-TIpakTHYEeCKUE U yIeOHO-TI03HABATEILHBIC 3a/1a4H1, HAlIPABJICHHbBIC HA (OPMUPOBAHUE
U OLCHKY HaBbIKa CAMOOPIraHU3alMU M CAMOPEryJasiiMM, HAACIAIONIME YJalmxcs (QyHKIUSIMU
OpraHM3ally BBIMOJIHEHUS 33JaHMS: TUIAHUPOBAHUS 3TAIlOB BBIMOJHEHHSI pPabOThI, OTCIEKUBAHUS
NPOABIKEHHS] B BBIMOJHEHUM 33JjaHUsA, COONIOACHUS TpaduKa IMOATOTOBKH U MPEAOCTABICHHS
MaTepuasoB, IOUCKa HEOOXOIMMBIX PECYpCOB, paclpe/iesieHnss 00sS3aHHOCTeN U KOHTPOJI KayecTBa
BBINOJIHEHUS paboTHI;

7)y4e0HO-TIpaKTHYECKUE U yIeOHO-TI03HABATEIbHBIC 3a/1a4H, HAlIPaBJICHHbIC HA ()OPMUPOBAHUE
U OLICHKY HaBbIKa pe(ieKcHu, 4To TpeOyeT OT yJalIuXcsi CaMOCTOSTENbHONW OIICHKH WM aHaJIn3a
cOOCTBEHHOM Y4eOHOU JEATETHHOCTH C MO3HMIIMN COOTBETCTBUS MOJYUYECHHBIX PE3yIbTAaTOB y4eOHOM
3ajaue, LeJsIM U crioco0am JecTBUH, BBISIBICHUS IO3UTUBHBIX M HETaTUBHBIX (DAKTOPOB, BIUSIOIINX
Ha pe3yJbTaThl U KAayeCTBO BBIMOJHEHUS 3aJaHHsl W/HIM CaMOCTOSITENIbHOM MOCTAaHOBKU Y4YEOHBIX
3aJ1a4 (HapuMep, YTO HaJ0 U3MEHUTD, BBIIIOJIHUTD [10-IPYTrOMY, JOIIOIHUTEIBHO Y3HATh U T.11.);



8) yueOHO-TIpaKTHUECKUE M yudeOHO-TT03HABATEIbHBIC 3a1a4H, HAallPaBJICHHbIE Ha (DOPMUPOBAHHE
HEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, 4YTO TpeOyeT OT YydYalluxcs BBIPAKEHUS I[IEHHOCTHBIX
CY)KJICHUW W/WIW CBOGM TO3MIMHM 10 OOCYy)KJaeMOW mTpoOseMe Ha OCHOBE HMMEIOITUXCS
MIPEJICTABICHUA O CONMANBHBIX H(WMIM) JIMYHOCTHBIX IEHHOCTSAX, HPABCTBEHHO-ITHYECKHX HOPMaX,
ACTETUUYECKUX I[EHHOCTSX, a TaKKe apryMeHTaluu (MOSICHEHHs WJIM KOMMEHTapus) CBOCH MO3UIMU
WJIH OIICHKH;

9)y4eOHO-TIpakTUYECKUE U y4eOHO-TI03HABATEIbHBIC 3a/1a4H, HAlIPABJICHHbBIC HAa (OPMUPOBAHHUE
u oneHky MKT-KoMNeTeHTHOCTH IIKOJBLHUKOB, TPEOYIONIME TMEIarorudecku Iernecoo0pa3Horo
ucnons3oBanusgs MKT B nensax mnosbimeHus 3QQexTuBHOCTH Tporiecca (OPMUPOBAHUS BCeEX
MIEPEUNCIICHHBIX BBIIIE KIIFOUEBBIX HABBIKOB (CAMOCTOSTEIIHPHOTO MPUOOPETEHUS U TIEPEHOCa 3HAHUH,
COTPYIHUYECTBA W KOMMYHHUKAIIMM, pEIICHUS MpoOJieM M CcaMOOpraHu3aluu, peQueKCHuu u
[IEHHOCTHO-CMBICJIOBBIX OPUEHTAIIHIA),  TAK:Ke COOCTBEHHO HABBIKOB Mcmonb3oBaHus MKT.

Peaju3zanusi BHyTPUIIpEIMETHBIX M MeKIIPeAMETHbIX CBsI3eil

[IpeeMCTBEHHOCTh MEXAy CTYINEHSAMH o0pa3oBaHusi oOecrednBaeTcss TeM, YTO OCHOBY O0OHX
CTaHIApTOB — OCHOBHOI'O OOIIETO W cpexHero ©0a30BOro 0Opa3oBaHMsT — COCTAaBISIET CHCTEMa
(yHIaMEHTANBHBIX 3HAHUM O TEePUOJUYECKOM 3aKoHe XuMmmdeckux odnemeHToB JI.M.MenneneeBa u
CTPYKTYPHOU TEOPUU CTPOEHHUSI OPTraHUUYECKUX COCIMHEHUH, a TaKKE TEOPUN CTPOCHUS aTOMOB, XUMHUYECKOU
CBSI3U U DJIEKTPOJIUTHYECKOH TUCCOLMALNH.

Js  ycrmemHOro  (DOPMHpOBAHMS — BOKHEHIIMX  TOHSATHH, COCTABIISIOIIUX  OCHOBY
MIEPEYUCIICHHBIX BBIIIE KOMIIOHEHTOB COJAEpXaHHs, B y4eOHOM TMpoIlecce IeIeCO00pa3Ho yalie
npeayiaraTh pazHooOpasHbie Mo (opMe YyNpaKHEHUs U 3aJaHUs HA MPUMEHEHUE ITUX MOHITHI B
PAa3IUYHBIX CUTYALUAX, IIUPE UCIIOIB30BaTh BHYTPHIIPEAMETHBIE CBS3H.

B pasnmene «Xumudeckasi CBs3b» I1€1€CO00pa3HO YICIUTh OOJBIIC BHUMAHHS YCBOCHHIO
YUAIIUMUCS TOHSATUS OTHOCUTEIBHON 3JIEKTPOOTPULATENIBHOCTH XHMHUYECKUX OSJEMEHTOB H
(hOpMHPOBAHHIO HA OCHOBE COOTBETCTBYIOIIMX 3aJaHHW YMCHHSI HCIIOJIB30BATh NP OMPEICICHUN
BHUJIAa XUMUYECKOU CBA3U «PsJI OTHOCUTEIBHON 3JIEKTPOOTPULIATEIIBHOCTH JIIEMEHTOBY.

[Ipu dopmupoBanuu 0a30BbIX 3HAHUNW OO0 OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUAX
Heo0X0IMMO 00eCTeunuTh HE TOJIBKO (HOPMUPOBAHUE MOHATHI OKHCIEHHE M BOCCTAHOBJICHHE, HO U
OTpabOTKy YMEHUU OMpEeesTh OKHUCIUTENb U BOCCTAHOBHUTEIb, CTEIICHb OKUCJICHHS JIEMEHTOB B
CIIOKHBIX BEIIECTBAX U YKa3bIBaTh, KAK U3MEHSAIOTCA CTENIEHU UX OKUCIIEHHS B MPOLIECCE PEAKIUH.

Hdns dopmupoBaHUsT 1ETOCTHOTO E€CTECTBEHHOHAYYHOT'O MHPOBO33PEHUS YYallUXCS |
pa3BUTHS TO3HABATENLHOTO WMHTEpeca MpU OpraHU3aluKd 00pa3oBaTENBLHOTO Mpollecca MO XUMHUU
HEOOXOJMMO YYHUTHIBATh MEKINpeAMeTHbIe CBSA3M C JAPYTUMH €CTECTBEHHOHAYYHBIMH TPEIMETaMH,
a TaK)Ke MpeaMeTaMHu TyMaHUTapHOro uukia. Hanpumep, npu mzydenun teMbl «CTpOEHHE aTOMay
IOHATHUSL: CTPOEHUE aTOMa, MOJIEKYJIA, HYKIIUABI U U30TOIBI, PaJUOAKTUBHOCTb, U3YYaJIUCh B Kypce
¢bu3uky npu u3yueHuu teM «BBemenue. OuznyecKkue METONbI U3Y4YECHUS MPUPOIbD U «OCHOBHBIE
MOHSTHUSL MOJICKYJISIPHO-KUHETHYECKOW TEeOpun». B mporecce u3ydeHust TeM U pas3AesioB MO XUMUHU
CIeyeT OMUpaThCsid Ha JUYHBIA OMBIT YYalIUXCsl, MPUOOPETEHHBI WMU B TPOIECCE H3YUCHHS
(bu3HUKM, OMOIOTUHU, MATEMAaTUKH U APYTUX MPEAMETOB.

OcHoBHAast 1eJb NMPAKTHYECKO YaCTH paﬁoqeﬁ nporpaMmMbl 110 XMMHHU — PA3BUTUC Y IIKOJIBHUKOB

YMEHHSI CAMOCTOSITENILHO TIPOBOIMTH YKCIIEPUMEHTAIBHYIO Pa0doTy B J1a0OpAaTOPUH, Pa3BHTHE Y IIKOJIHHUKOB
TBOPYECKOH CaMOAEATENbHOCTH M H300peTaTeNbHOCTH, YTO TMPHUBOIUT K (OPMHUPOBAHUIO IEHHBIX
NPAaKTHYECKUX HAaBBIKOB U YMEHHH, CAaMOpPEaTM3alliK JINYHOCTH YYaIIUXCS.

OcoOeHHOCTH OpraHu3aluyu OO0y4aroUIMXcs Ha ypoOKe — MPAKTUKYMbI MO HEOPraHHYECKOM
XUMHH, OTPabOTKa aITOPUTMA TPOBEACHHS IPAKTUUYECKUX U JTA0OPATOPHBIX PabOT - ITO 3HAKOMCTBO
IIKOJIbHUKOB C KJIFOUE€BBIMU MOHATUSIMH:

-«(pOopMyIHpOBKa MPOOJIEMBI TIO TEME PAOOTHI», «IETH PabOTH»;

-«oTHcaHue HabII0CHUI;

-«COOCTBEHHO CTPYKTYpa X0J1a padOThI, KAKUE MAHUITYJISIIIAH BBITIOTHSIIOTCS Y,

-«BBIBOJIBI, COCTABJICHHE XMMUUCCKHX YPAaBHECHHUIN PEaKIHIi».

OOpa3oBaTenbHBI CTAaHZAPT HO XUMUM BKJIIOYAeT CHUCTEMY MPUKIAIHBIX 3HAHWH W YMEHHH,
3HAQUUMBIX JUIS CaMOTO YYEHHKa, BOCTPEOOBAHHBIX B MOBCCJHEBHOM MKHM3HHW, BAKHBIX Ul COXpPaHCHHS
OKpYKaromel cpeasl B COOCTBEHHOTO 3J0POBBS. DTO BOIPOCH 00ecTieUeHNUs COOCTBEHHOH 0€30IacHOCTH B



MMpoHCCCC UCIOJIb30BaHUA BCIICCTB U OMPCACICHUA C06CTBCHHOI>’I IIO3UIHWHU IO OTHOLICHUIK K 3KOJIOI'MYCCKUM
np06neMaM 1 MOBECACHUIO B HpHpO,Z[HOfI cpeac. CTaHI[apT OPUCHTUPYCT YUUTCIIA Ha OpraHu3alvuio yqe6Hor0
npolecca, B KOTOpoM Bellyllasi pojib OTBOJUTCS CAMOCTOSITEIbHON MO3HABATEIHHOU JIESITEIbHOCTH YUaITUXCSl.

CHCTEMHO-ICATEIbHOCTHBI MOAXO0J, MPEKIE BCEro, OTpaxkaercs B (HOPMYIMPOBKaAX
TpeGOBaHI/Iﬁ K ypOBHIO IIOATOTOBKH BBIHYCKHI/IKOB, HpeI[YCManI/IBaIOH_H/IX OBJIAACHUC
OIpENICIEHHBIMU  CIIOCO0AMH  [TO3HABATEIBHON JIEATCILHOCTH, CBONCTBEHHBIMH XuUMHUH. Jlis
BBITIOJIHCHUA 3TUX Tp€6OBaHI/If/’I OpFaHI/I?;YIOTC}I TaKu€ BUABI ACATCIbHOCTH, MMCHHO Ha HpaKTI/I‘-IeCKI/IX
3aHATHUAX, KaK:

-HaOIroAeHuE,

-OIMCAHKUE U O0BICHEHNE XUMUYECKUX SBICHUM,

'HpOBCI[eHI/Ie OIIBITOB nu 3KCHepI/IMeHTaHBHBIX I/ICCJICIIOBaHI/Iﬁ 110 BBISIBJICHUIO
3aKOHOMEPHOCTEH.

y‘laH_[I/IeCSI JOJIDKHBI H€ TOJIBKO 3HATh pe3yﬂLTaTBI Hay‘-IHbIX [[OCTH)KCHPIﬁ, HO U OBJIAACTH
METOAaMHU HaYYHBIX UCCIICIOBAHUM XMMUYCCKHUX SIBIICHHUIA.

B pe3an>TaTe OCBOCHUA COACPIKAHUA O6pa3OBaHI/I$I 110 XUMHUHU O6yTIaIOIlII/IeC$[ HOJ'IyTIaIOT BO3MOXHOCTH

pacIIMpUTh KPyr y4eOHBIX YMCHHMI, HAaBBIKOB M CIIOCOOOB JCATENbHOCTH. OpraHu3aiusi TaKUX BHJIOB
NEeSTeFHOCTH, KaK CaMOCTOSITeNbHasi pabdoTa C TEKCTOM, COCTaBIIEHHE O0OOIIAIONMX TaOIHUI], OIMHCAHWE
CBOWCTB BEIIECTB U XMMUYCCKUX TPOIECCOB MO OMPEACICHHOMY TUIaHy, HalKCaHHe COoOIeH i, pedeparos,
TBOPYECKUX Pa0OT, MOATOTOBKA MPE3CHTAIIMH, POSKTOB MO3BOJUT HA XUMHUECKOH 0a3e 00beAMHUTD 3HAHUS
¢uzuku, Ononoruu, reorpaduu, SKOJIOTUU B €AMHOE MOHUMAHUE ECTECTBEHHOTO MUPA, MOKA3aTh POJb XUMHU
B HEXMMUYECKOU Chepe YeTOBEUSCKON e TEILHOCTH.

COILEPKXAHUE ITPOI'PAMMBI

9 KJIACC

Beenenue. O0masi xapakTepucTHKa XUMHYECKUX 3JIeMEHTOB U XuUMH4Yeckux peaxkumii. [lepuoanyeckmii
3akoH u llepuoauyeckas cucrema xumudeckux 3jiemMeHToB JI. U. MennesneeBa (13 u)

XapakTepucTrKa 3JIEMEHTa 10 €ro MnojokeHuto B Ilepuoanyeckol cucreme XuMHUUeckux siemeHTtoB [l. .
MenpeneeBa. CBoOICTBA OKCHAOB, KHCIOT, OCHOBaHUM M COJEH B CBETE TEOPUH 3JIEKTPOIUTHUECKOU
JUCCOLMAIINYI U OKUCIICHUS-BOCCTAHOBIICHUS.

[NonsiTHE 0 IEepeXxoAHbIX deMeHTax. AM(OTepHOCTh. [ eHeTHUeCKuit psill IEPEX0JHOTO IeMEHTA.
[lepuonuueckuii 3akoH u [lepuonnueckas cucreMa xumuueckux snemeHToB /1. 1. Menneneena.

XuUMHUYECKasi OpraHu3alysl >KMBOU U HEXKUBOU MPUPOJbI. XUMUYECKUI COCTaB sipa, MAHTUU U 3€MHOH KOPBI.
XHUMHUYECKUE 3JIEMEHTHI B KJIETKaX dUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.

O06o001IeHne cBeeHN 0 XMMHYECKUX peaknuax. Kimaccupurarus XMMHUYECKUX peaKIuid 10 pPa3IHIHbIM
MPU3HAKaM: «4HCJIO M COCTaB pearupylmux W 00pa3yIOIIMXCS BEIIECTBY», «TEIJIOBOH 3PQPeKT,
«HaTIpaBJICHUE», «U3MEHEHHE CTENCHEeW OKHCIEHMS 3JIEMEHTOB, OOpa3yIoLIMX pearupylolye BeIIecTBay,
«(aza», «ucnoap30BaHUE KaTATN3ATOPAY.

TIoHsATHE O CKOPOCTHM XHMMHYECKOW peakuuu. DakTophl, BIMAIOIIME HA CKOPOCTh XUMUYECKUX PEaKIUM.
Karanuzatops! u karanu3. MHruOUTOpEI. AHTHOKCHIAHTHL.

JemoncTpamuu. Paznuunbie ¢opmer Tadaunpel J. M. MenneneeBa. Mozenu aroMoB 3jieMeHTOB 1—3-ro
nepuooB. MoJienb CTpOEHHsI 3€MHOro Iapa (IomepeuHblid paspes). 3aBUCHMOCTh CKOPOCTH XHMHUYECKON
peakuuu OT TPHUPOJABI PEarupyloNINX BEMIECTB. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM pEaKIuH OT
KOHIEHTPAI[MN PEarupyroIIuX BEMIECTB. 3aBHUCHMOCTh CKOPOCTH XHMHYECKOW peaknud OT IUIomaan
COIIPUKOCHOBEHHUS PEATUPYIOIINX BEIIECTB ((KHUILIINUN CII0K»). 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON PEeaKH
OT TEMIIEpaTyphl pearupyromux BeHIecTB. ['OMOT€HHBIM W TeTeporeHHbld Karanusbl. depmMeHTaTUBHBIN
karanus. IHrubnposanue.

JlabopaTopHble onbiTel. 1. IlomyueHuwe ruapokcuaa NMHKAa M HUCCIEAOBAaHUE €ro CBOMCTB. 2.
MopenupoBanue moctpoeHms Ilepuomndeckoil cuctembl xuMmmudeckux dnemeHToB JI. M. Mennmeneena. 3.
3amMerieHue xene3oM Meau B pactBope cynbdarta meau (II). 4. 3aBHCHMOCTb CKOPOCTH XUMHUYECKON PEeaKkLuH
OT TPHUPOIBI PEATHPYIOMIMX BEIIECTB HAa MpPHUMEpE B3aMMOJAEUCTBUS KHCIOT C METaUIaMH. 5. 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM pEaKIMM OT KOHLEHTPAILMH pearupyrollydx BEIIECTB Ha NMpUMeEpPE B3aNMMOACHCTBUSA



LMHKA C COJSHOW KUCIOTOW pa3iuyHOM KOHIIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU PEaKiuu OT
IJIOIIA M CONPUKOCHOBEHUS PEarupyrolIuX BeIEecTB. 7. MoleTupoBaHue «KUIISILIETO CIos». 8. 3aBUCUMOCTh
CKOPOCTH XHMHYECKOW peaKIu OT TEeMIIEpaTyphl pearupyloliix BEIIeCTB Ha MPUMEpPE B3aWMOJACHUCTBUS
okcuna memu (II) ¢ pacTBOpoM cepHOUM KHUCIIOTBI pa3iiMYHON TeMmreparyphl. 9. PasioxeHue mnepokcuia
Bojiopofa ¢ momompbio okcuaa mapradma (IV) m xaramaser. 10. OOHapyxeHHe KaTajna3bl B HEKOTOPBIX
MUIIEBHIX poAyKTax. 11. MHrnoupoBanne B3anMOAEHCTBUS KUCIOT C METAJUIAMH YPOTPOITHHOM.
IIpeaMeTHBIE pe3yabTaThl 00y4eHH s

VYyamuiicss MOMKEH YMETh: WCHOJB30BATh IPH XapaKTEPHUCTHUKE TMPEBpAIICHUN BEIIECTB ITOHSITHS:
«XUMHUYECKas PEAKIUSD), «PEAKIIMU COSAUHECHUS», «PEAKIINU

Pa3TOXKEHS», «PEaKui 0OMEHa», «PeaKIny 3aMEeIIeHIS, «PEaKui HeUTpann3anumy», «IK30TePMUIECKIE
peakuumy, «3HAOTEPMUYECKIE PEAKITUI», «00paTHUMbIe peaKIiuny, «HeoOpaTHMbIe peaKilumy, KOKH! JIUTEIThHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMN», «TOMOTCHHBIC PEAaKIUW», «TETEPOrCHHBIC PEAKIUN», «KaTaTUTHYCCKUE
peakuum», «HEKATATUTUYECKHE pEeaKIHun», «TEIUIOBOW J(PGPEeKT XUMHUYECKOH peakium», «CKOpPOCTb
XUMUYECKOHN peaKIum, «KaTalau3aTopy;

XapaKTePU30BaTh XMMHUYECKUE JIEMEHTBI 1—3-r0 NepruoIoB Mo UX MOJIOKeHUIo B [lepuoanyeckoii cucteme
xumudeckux siemeHToB [I. WM. MenzaeneeBa: XMMHYECKUH 3HAK, MOPSIKOBBIA HOMEp, MEpUO, TPyMIa,
MOATPYIINA, OTHOCUTENbHAS aTOMHAsl Macca, CTPOCHUE atoMa (3apsij siapa, YUCIO MPOTOHOB UM HEHUTPOHOB B
sipe, o0IIee YMCIIO AIEKTPOHOB, pacIpelielleHHe AIIEKTPOHOB MO JIEKTPOHHBIM CJIOSIM, MTPOCTOE BEIECTBO,
(¢opMysia, Ha3BaHWE M THII BBICIIETO OKCHAA M THIPOKCHIA, JIETyYero BOAOPOIHOTO COeAMHEHUs (s
HEMETAJUIOB));

XapaKTepu30BaTh OOIIME XHMUYECKUE CBONCTBA aM(DOTEPHBIX OKCHUIOB U THAPOKCHIOB;

MPUBOJUTh TPUMEPHI PEAKIUH, MOATBEPKIAIOIINX XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U
THUIPOKCH/IOB,

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEaKIHid 10 YUCIy W COCTaBy WCXOIHBIX BEHIECTB W IPOIYKTOB
peakiuy; TersioBoMy 3(QeKTy; HalpaBJICHUIO MPOTCKAHHS PEAKIMM, M3MCHCHUIO CTCICHEH OKHCICHUS
AJIEMEHTOB; arperaTHOMY COCTOSIHHIO HCXOJHBIX BEIECTB; YIaCTHIO KaTaIn3aTopa;

OOBSCHATH M TNPUBOJIUTH HPUMEPHl BIUSHHS HEKOTOPBIX (haKTOPOB (MPHUPOIA pPearupyroniux BEIIECTB,
KOHIIEHTpAIUs  BEIIECTB, JaBJICHHWE, TEMIIEpaTypa, KaTallu3aTop, IIOBEPXHOCTh COMPHKOCHOBEHHS
pearupyronmx BeMiecTB) Ha CKOPOCTh XUMHUECKUX PEaKITHiA;

HaO0JII0/IaTh W ONKCHIBATh YPAaBHEHUS PEAKIMH MEXIY BEIIECTBAMHU C IOMOIIbI0 €CTECTBEHHOIO (PyCCKOro
WJIM POJTHOTO) SI3bIKA W SI3bIKA XUMUHU;

MPOBOJIUTH OIBITHI, TOATBEPIKIAIONINEC XMMUYCCKHE CBOWCTBA aM(OTEPHBIX OKCHIOB M THUIPOKCHIOB;
3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMK OT Pa3jivuHbIX (PAKTOPOB (MPUPOJIA PEarrpyroIIUX BEUIECTB,
KOHIIEHTpAIUS ~ BEIIECTB, [aBJICHHWE, TEMIIEpaTypa, KaTallu3aTop, IOBEPXHOCTh COIMPHUKOCHOBEHHS
pearupyromnux BEeIecTB).

MeTanpeaMeTHble pe3yJibTaThl 00y4eHUs

VYvyaiuiicst 10JKEH YMETh:

OTIpENIEHATh TeNb y4eOHOM IeATEIPHOCTH C TOMOIIBI0 YUHUTEIS M CaMOCTOSITENIBHO, MCKaTh CPENCTBA €€
OCYIIECTBJICHHS, padoTas 1Mo IUIaHy, CBEPSATh CBOW JIEHCTBHS C IENIBI0O U MPU HEOOXOIUMOCTH HCIIPABIIATH
OIIMMOKHY C TTIOMOIIBIO YIUTEIS U CAMOCTOSTEIHHO;

COCTaBJISITh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIENM C BBIICICHUEM CYIIECTBECHHBIX XapaKTEPUCTHK OObEKTa M TMPEACTABICHHEM UX B
MIPOCTPAHCTBEHHO-TPahUUSCKOHN MK 3HAKOBO-CUMBOJIMUECKOM opme;

OTIPEAETAThH BUJIbI KIIACCU(PHUKAINY (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYITIECTBIIATH MPSIMOE ACTYKTUBHOE JOKA3aTEIhCTRO.

Tema 1. MeTtasasi (18 1)

Ilonoxenue w™etamioB B Ilepuoguyeckoit cucreme xummueckux osnemeHToB J[. WM. MeHnneneesa.
Merammdeckass KpUCTADIMYECKass pelieTka M METAUINYeCKas XUMUYecKas CBs3b. OOmme ¢uzndeckue
cBoiictBa MeTayuioB. CIiaBbl, WX CBOMCTBA M 3HAaYeHHE. XHUMHUYECKHE CBOMCTBA METALIOB Kak
BOCCTaHOBHUTENEH, a TaKXKe B CBETE WX IOJOXKEHHUS B JJICKTPOXMMUYECKOM POy HAIpPsDKEHWUH METaljIoB.
Koppo3ust meTamioB u criocoOs! 00ps0bI ¢ Hell. MeTtamtst B ipupojie. OO0Ime criocoObl HX MOTYYCHUS.
OO0mas xapakTepuUCTHKA IIEJOYHBIX MeTAUI0B. Metamisl B npupoje. O0mue crmoco0bl UX MOTYYCHUS.
Crpoenue artomoB. lllemounsie MeTamasl — MPOCThIE BemlecTBAa. BakHeHImne COETWHEHHS IIEIOYHBIX



METaJUIOB — OKCHJBI, THAPOKCHIBI U COJH (XJIOPHIBI, KapOOHAThI, Cyab(aTbl, HUTPAThl), UX CBOWCTBA H
MpUMEHEHUE B HApOTHOM Xo3stiicTBe. Kanuiinbie ynoopenusi.

O0mas xapakrepucTHKa 3jeMeHTOB ruiaBHoil moarpynnsl II  rpymmel. CrtpoeHne aTromoB.
[[lenoyHO3eMenbHBIE METANIBl — TPOCTHIE BeIIeCTBA. BakHeilllme coequHEHHs IIET0YHO3EMENbHBIX
METAJJIOB — OKCHBI, THAPOKCHUIBI W CONHU (XJOpHIBI, KapOOHATHI, HUTPATHL, Cynb(aTsl, (docdarsr), nUx
CBOICTBa U IPUMEHEHHUE B HAPOJIHOM XO3SIHCTBE.

Amomunuii. CtpoeHne aroma, (U3MYECKHE M XMMHUYECKHME CBOMCTBa mpocToro BemecTBa. CoenuHEHUs
ATIOMHUHUS — OKCHJ M THAPOKCHI, WX aM(pOTEepHBIN Xapaktep. Baxuelimue comu amomunus. [Ipumenenmne
AIIOMHUHHMS U €r0 COETUHEHUI.

Kenezo. Ctpoenue atoma, PU3NIECKHE W XUMHUIECKHE CBOMCTBA MPOCTOTO BemiecTBa. | eHeTHYeCKHne psIbl
Fe2+ u Fe3+. Baxueitmme conm xene3a. 3HaUYeHUE Kejle3a W €r0 COSAMHCHHH IS MPUPOILI B HAPOIHOTO
XO35UCTBA.

JdemoncTpamuu. OOpasilbl IMMETOYHBIX W MIEIOYHO3EMENBbHBIX  MeTaioB. OOpasmbl  CIUTaBOB.
BsaumoneiictBue HaTpusi, TUTHS M Kadblus ¢ BoJOW. B3anMopelcTBue HAaTpus W MarHus € KUCIOPOIOM.
BsaumogeiictBue MetaimioB ¢ Hemetaiamu. [lomyuenue ruapoxcunos xenesa (11) u (1ID).

JlaGopaTopHble onbIThl. 12. B3auMoaeiicTBuE pacTBOPOB KUCIOT U cosiei ¢ Metaruiamu. 13. O3HakoMiieHue
¢ pynamu xenesa. 14. OxpamvBanue miaMeHU COJIIMHE IIEJIOYHBIX METaJUIOB. 15. B3auMoaeicTBie KaabIus ¢
Bojoil. 16. IlonyyeHue ruapokcuaa KaiabLusi U UccienoBaHue ero cBoucts. 17. Ilomyuenue rugpokcuia
AIIOMHUHHUA U UCCIIeIOBaHUE ero cBOMCTB. 18. B3anuMoneiicTBue xene3a ¢ consgHoil kuciaotol. 19. [Tonyuenue
runpokcunos xenesa (1) u (II1) u n3yyenne ux cBoicTB.

IIpeaMeTHbIE pe3yJabTaThl 00y4eHH s

VYvyaiuiicst 10JKEH YMETh:

WCTIONF30BaTh NPH XapaKTEPUCTUKE METAIUIOB M MX COCOUHEHHWU TOHITHSA: «METAIUIBD», «PAN aKTHUBHOCTH
METAJIJIOBY, «IEJIOYHbIE METAIIIB), «IIETIOYHO3EMEIbHBIE METaJUTbD», UCTIONH30BATh X MPHU XapaKTePUCTHKE
METaJJIOB;

JaBaTh XapaKTEPUCTUKY XHMHYECKHUX OJIIEMEHTOB-METAJUIOB (IIEIOYHBIX METAIJIOB, MAarHUs, KajbIIHs,
ATIOMUHUA, JKelle3a) MO0 HMX ToJokeHmio B Ilepuomgmdeckoil cucreme xummdeckux osnemeHntoB . .
MenpeneeBa (XUMUYECKHH 3HAK, TOPSIIKOBBIM HOMEp, IEPUOJI, TPYIIA, OArPYIIa, OTHOCUTENFHAS aTOMHAs
Macca, CTpOeHHe aroma (3apsjl sijipa, YWCIO MPOTOHOB M HEUTPOHOB B sijpe, oOIee YHCIO 3JIEKTPOHOB,
pacrpe/ielieHle 3JeKTPOHOB MO JJIEKTPOHHBIM CIIOSM), TPOCTOE BEIIECTBO, (OpMysa, Ha3BaHWUE W THUI
BBICIIIETO OKCHJIA ¥ THAPOKCH/IA); Ha3bIBATh COSAMHEHUS METAJNIOB M COCTABIISATH UX (POPMYJIBI TIO HA3BaHUIO;
XapaKTepu30BaTh CTPOCHUE, 00IIHe PU3NUECKIEe U XUMUYECKHE CBOHCTBA IIPOCTHIX BEUIECTB-METAILIOB;
OOBSCHATH 3aBUCUMOCTH CBOUCTB (MJIM MPEICKA3bIBaTh CBOWCTBA) XUMHUECKUX 3JICMEHTOB-METAIIOB (pajnyc,
METAJLINYEeCKHE CBOWCTBA JJIEMEHTOB, OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOHCTBA JIIEMEHTOB) W
o0pa3yeMbIX HUMH COEIMHEHHUH (KHCIOTHO-OCHOBHBIC CBOHCTBA BBICIIMX OKCHUIOB M T'HIPOKCHUIIOB,
OKHUCIIUTEIbHO-BOCCTAHOBUTENILHBIE CBOWCTBA) OT IMOJIOKEHUs B llepmomndeckoll cucTteMe XHMHUYECKHX
anemenToB JI. 1. Menneneena;

OIMHCHIBATh OOIHME XUMHUYECKHE CBOWCTBA METAJUIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POTHOTO)
SI3bIKA U SI3bIKA XUMUHU;

COCTaBJIATh MOJICKYJISIPDHBIC YPAaBHCHUA peaKHHﬁ, XapaKTCpU3yrIux XUMHYCCKUC CBOIICTBa METAJUIOB U HX
COCAMHEHHH, a TakXkKe »JIIEKTPOHHbIE YpPAaBHEHHS TIPOLIECCOB OKHCIEHUS-BOCCTAHOBJICHUS; YpaBHEHHS
AJIEKTPOJIMTHYECKON JUCCOLMALMN; MOJIEKYJISIPHBIE, TTOJTHBIE U COKPALleHHbIE HOHHBIE YPAaBHEHHS PEaKIUH C
Y4aCTHUEM DJIEKTPOJIUTOB;

yCTaHAaBIMBATh NPUYUHHO-CJICCTBEHHBIE CBSI3M MEXIY CTPOCHHEM aToMa, XMMHUYECKOH CBSI3bI0, THIIOM
KpHCT&HHH‘ICCKOﬁ PEIICTKHU MECTAJIJIOB U HUX COG}II/IHCHI/Iﬁ, ux O6IIII/IMI/I q)HSI/I‘IeCKI/IMI/I U XUMHUYCCKUMHN
CBOICTBaMHU,;

OIMCHIBATh XMMHYECKHE CBOWCTBA IIEJIOYHBIX M LIETOYHO3EMENbHBIX METAJIOB, a TAaKKe AIIOMUHHSA U
JKeJe3a U X COSUHEHNH C IIOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO MIIM POAHOTO) SI3bIKA U SA3bIKA XUMUH;
BBINIOJTHSATH, HAOMIOAATh U OMHMCHIBATH XMMHUYECKUH IKCIIEPUMEHT IO PAcliO3HABaHUIO BaYKHEHIINX KAaTHOHOB
METaJJIOB, THIPOKCH/I- NOHOB;

SKCIEPUMEHTAIIFHO UCCIIEI0BATh CBOWCTBA METAJUIOB M MX COSAMHEHUH, peIlaTh SKCIIEPUMEHTAIBHBIC 3a1aUl
o teme «MeTamby;



OIMCHIBATh XMMUYECKUH SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKA U SI3BIKA
XUMHH;
MPOBOJUTH PacyeThl MO XUMHUYECKUM (opMylnaM W ypaBHEHHSM pEaKIUil, NMPOTEKAIONIHX C y4acTHEM
METAJIJIOB U UX COETUHEHUH.
MeTtanpenMeTHbIe pe3yabTaThbl 00yUeHHs
VYyamuiicst JOJKEH yMETh:
paboTaTh MO COCTAaBICHHOMY IUIaHy, HCIOJIB3Ysl Hapsily C OCHOBHBIMH M JOTOJIHUTEIBbHBIE CPEACTBA
(cipaBOUHYIO TUTEPATYPY, CIIOKHBIE TPHOOpPHL, cpeactsa UKT);
C TIOMOIIBIO YYHUTENs OTOMpaTh AJsl peuieHus y4yeOHBIX 3ajad HeoOXOAHMMBIC CIOBapH, DHIMKIONEIUH,
CIPaBOYHHKH, DIIEKTPOHHBIC JVICKH;
COTIOCTABIIATH U OTOMPATh WH(GOPMAITHIO, TOTYUSHHYIO U3 PA3TUYHBIX HCTOYHUKOB (CJIOBApH, SHIIUKIIOICIIHH,
CIPaBOYHMKH, SJICKTPOHHBIE TUCKH, ceTh IHTepHET);
MIPECTaBIATh MHPOPMAIMIO B BHAE TaOJHII, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCJE C MPUMEHEHHEM
cpencts UKT;
oopMIISTH CBOM MBICTH B YCTHOH M NMHCBMEHHOH PEYM C YU4ETOM CBOHMX YYEOHBIX M JKU3HEHHBIX PEUEBBIX
CUTyallUii, B TOM uncie ¢ npuMmeHenueM cpencts UKT;
COCTaBJISITh PEIICH3UIO Ha TEKCT;
OCYIIECTBIIATH OKA3aTENbCTBO OT MMPOTUBHOTO.
Tema 2. IlpakTukym 1. CBoiicTBa MeTa/NJI0B U UX coeJUHEHH (2 )

1. OcymecTBieHre HENOYKH XMMUYECKUX TNpeBpamieHuid. 2. PelmieHue sKCreprUMEHTaIbHBIX

3a7a4 Ha pACMO3HABAHUE U MOJIYYEHUE COCIMHEHUN METAJUIOB.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

VYvyaiuiicst 10JKEH YMETh:

oOpamatecsi ¢ 7a00paTOpHBIM O0OPYAOBaHMEM U HArpeBaTeNbHBIMH TNPUOOpPaMH B COOTBETCTBHU C
MpaBUJIaMU TEXHUKH 0€30MIaCHOCTH;

HaOJI0JaTh 32 CBOMCTBAMM METAJIIOB M MX COESAMHEHUHN U ABICHUSAMH, TPOUCXOASIIIME C HUMH;

OIMHMCHIBATh XUMHYECKUN IKCTIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA U S3BIKA
XUMHUH;

JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPHMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00yUeHHs

VYvyaiuiics 10JKEH YMETh:

OTIPEETISATh, UCXOMAS U3 YIeOHOH! 3a7jaui, HEOOXOIUMOCTh MCIIOJIb30BaHUs HAOMIOACHNS WITH SKCIIEPUMEHTA.
Tema 3. HemeTananl (284)

OO0mas xapakTepuCcTHKa HEMETaIoB: rmoyiokeHue B [lepnonnyeckoit cucreme xumudeckux anemenToB [1. U.
MenpaeneeBa, OCOOCHHOCTH  CTPOEHHMsSI ~ aTOMOB,  3JeKTpooTpurareipbHocTh (D0) kak  Mepa
«HeMeTaImaHOCTHY, pan 0. Kpucramindeckoe cTpoeHHE HEMETAIIIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHSL.
®dusndeckre cBocTBa HeMeTAUIOB. OTHOCUTENBHOCTD MOHATUH «METAI» U «HEMETaJI.

Bopopoa. Ilonoxenne Bonopona B Ilepuoauueckoii cucteme xumudeckux anemeHToB [. M. Mengeneesa.
Crpoenue aroma u MosieKynbl. Du3nueckue M XUMHUYECKHE CBOMCTBAa BOAOPOAA, €ro TOIYYEeHHE U
MIpUMEHEHUE.

Bona. Crpoenmne Monekynbl. Bojgopomnas xummudeckasi cBsi3b. DHU3MYECKHE CBOWCTBA BOABL. AHOMAIWU
cBolicTB Boabl. ' napoduibHbie u ruapodoOHbIe BelecTBa. XMMUYECKHE CBOMCTBA BOJIbL. KpyroBopoT Boibl B
npupoe. Bomoounctka. Aspanus Bojpl. BeiToBbie QruibTpbl. MuHEpaabHbIEe BOABL JUCTHIIIMPOBaHHAS BOAA,
€€ MOJIy4eHUE 1 IPUMEHEHUE.

O0mas xapakTepucTHka rajaoreHoB. CtpoeHue aToMoB. [IpocTele BeliecTBa W OCHOBHBIE COEAMHEHUS
raJloreHOB, HX cBoiicTBa. KpaTkue cBesieHust o xiope, 6pome, prope u uoje. [IpuMeHeHre ralloTeHOB U HX
COEIMHEHNH B HAPOJHOM XO3sIICTBE.

Cepa. CTpoeHre aToma, aJUTOTPOIHUSA, CBOWCTBA M NMpUMEHEHUE pomOmdeckon ceprl. Okcumsr cepsl (IV) u
(VD), ux momydenue, cBoiicTBa U mpuMeHeHne. CepHas KHCIOTa M €€ COJIM, UX NPUMEHEHHE B HApOIHOM
xo3siicTBe. [Ipon3BOICTBO CEPHOM KUCIIOTHI.

A3otr. CTpoeHrne aTomMa M MOJEKYJBI, CBOWCTBa IIPOCTOTO BeEmIecTBa. AMMUAK, CTPOCHHE, CBOWCTBA,
noiryueHue u npuMmenenue. Comu aMMOHHMS, UX CBOMcTBa u puMeHeHue. Okcunet azorta (1) u (IV). Azornas



KHCJIOTa, €€ CBOWCTBA M TNpuUMeHeHHe. Hutparbli W HUTpUTH, mpobieMa UX COACPKaHHUA B
CeNbCKOXO03IHCTBEHHOW MPOIYKINHU. A30THBIC YAOOPEHHUSI.

®ocdop. CtpoeHre aToma, allJIOTPOITUS, CBOHCTBA 0e1oro u kpacHoro ¢ocdopa, ux npumeHenne. OCHOBHBIC
coequHenust: okcua hocdopa (V) u oprodochopnas kuciora, pocharsr. DochopHbie ynoOpeHUs.

Yraepoa. CtpoeHue atoma, aJuIOTPOIHs, CBO¥cTBa Momudukanuii, mpumenenne. Okcuapl yraepoxa (II) u
(IV), ux cBoiictBa 1 npuMeHeHne. KapOoHATHI: KalbIIUT, COMA, MOTAIl, UX 3HAYEHHE B MPHUPOJE U KUIHU
YeoBeKa.

Kpemumnii. CtpoeHrne aToma, KPUCTAUIMYECKUH KPEMHUH, ero CBOHCTBAa W mpuMeHeHue. OKCHI KpEeMHUS
(IV), ero mpupoansie pazHOBUAHOCTH. CHIUKATHl. 3HaUYCHHE COCAMHEHUH KPEMHHMsS B JKMBOW M HEXKHUBOU
npupoae. [loHsiTue o0 CUIIMKaTHOW MPOMBIIIIEHHOCTH.

JdemoncTpamuu. OOpasmbl TAJIOTEHOB — IPOCTHIX BEMIECTB. B3anMOAEHCTBHE TajJOTEHOB C HATpPHEM, C
almoMuHueM. BreiTecHeHne XiopoMm OpoMa WM HMOJa M3 PacTBOPOB WX coied. BzammoneiicTBue cepbl ¢
MeTaJlIaMH, BOJAOPOJAOM M KHUCIOpOoJoM. B3aumoneicTBre KOHIEHTPUPOBAHHONW a30THOM KHUCIOTHI C MEJbIO.
[ornomenune yriemM pacTBOPEHHBIX BEIISCTB MM Ta30B. BoccTaHOBICHHWE MeAM W3 €€ OKCHIA YIJIEM.
OO0pasibl TpUPOIHBIX COSAMHEHUH XJIopa, cephl, Gocdopa, yriaepona, kpemaus. OOpas3ipl BaKHSHIIUX IS
HapOIHOTO XO34HCTBA CyIb(aTOB, HUTPATOB, KapOOHATOB, (hocdaroB. OOpa3Ipl CTEKIIa, KEPAMUKH, IIEMEHTA.
JlabopaTopHuslie onbIThl. 20. [Tonydyenue u pacmosHaBanue Bojaopona. 21. MccnegoBanue mOBEpXHOCTHOTO
HaTsKEHUs BoAbl. 22. PacTBopeHHE NepMaHraHata Kaius WM MEIHOTo Kymopoca B Boze. 23. I'uppatanus
obe3poxkeHHoro cyibpara meau (II). 24. Usroromnenuwe rumncoBoro otmedarka. 25. O3HakOMIICHHE C
KOJJIEKIIMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIGHHE C COCTAaBOM MHHEpaibHOW Boxbl. 27. KauecTBeHHas
peakius Ha rajioreHuA-uoHsl. 28. IlomydyeHue u pacro3sHaBaHue Kuciaopona. 29. I'opeHue cepbl Ha BO3AYyXE U
B kuciopoge. 30. CpoiictBa pa3baBieHHOW cepHO KucioTel. 31. M3yuenwe cBoHCTB ammuaka. 32.
Pacro3znaBanme coneit ammonums. 33. CpoiicTBa pa30aBieHHON a3oTHOW KucHOTHL. 34. B3ammopeiictBue
KOHIIEHTPUPOBAHHOW a30THON KHCIOTHI ¢ Meapro. 35. I'openne dochopa Ha Bo3ayxe W B KHcIopoje. 36.
PacnioznaBanme ¢pocdaros. 37. 'openue yriust B kucnopose. 38. [lonydeHne yroibHON KUCIOTHI U H3YUEHHE €€
cBoiictB. 39. Ilepexonm xapOonartoB B ruapokapOoHaThl. 40. Pasznoxenme rumpokapOoHaTa HaTpus. 41.
ITony4yeHue KpeMHEBOI KUCIIOThI M H3YYEHUE €€ CBOWCTB.

IIpeaMeTHBIE pe3yabTaThl 00yUeHH s

VYvyamuiics 101KEH YMETD.

UCIIOJIb30BaTh MpPHU XAPAKTEPUCTUKE METAIJIOB M HUX COCAMHEHUM MOHSTHS: «HEMETAIIbD», «TaJOTEHbBD),
«aIJIOTPOTIHBIE BHJIOW3MEHCHIHS», <(OKECTKOCTh BOJBD», «BPEMEHHAs KECTKOCTh BOJBD», <«IIOCTOSHHAsS
’)KECTKOCTB BOJBDY, «O0IIas )KECTKOCTh BOABDY;

JaBaTh XapaKTEPUCTUKY XHMHYECKHX 3JIEMEHTOB-HEMETaNIOB (BOJOpPO/A, TaJOreHOB, KHUCIIOPOJA, CEpHI,
asoTta, hocdopa, yriaepoaa, KpeMHHUs) 110 UX MOJIOKEHHUIO B [leproanyecKkoi CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa (XUMUYECKHUI 3HAK, MTOPAIKOBBIA HOMEp, MEPHO, TPYIMIA, MOATPYIIa, OTHOCUTEIbHAS
aTOMHas Macca, CTpOCHHE aroMa (3apsj sapa, YHUCIO0 MPOTOHOB W HEHUTPOHOB B sApe, 00IIee YHCIIO
AJIEKTPOHOB, PACIPE/ICIICHUE 3TIEKTPOHOB I10 3JICKTPOHHBIM CIIOSIM), IPOCTOE BEIECTBO, (hopMyJia, Ha3BaHUE U
THII BBICIIIETO OKCUA U THAPOKCUIA, (hOpMyJia M XapaKTep JETYYero BOJAOPOIHOTO COSAMHEHNUS);

Ha3bIBaTh COCJAMHEHUS HEMETAJJIOB M COCTABJIATh UX (POPMYJIBI 110 Ha3BAHHIO;

XapaKTepU30BaTh CTPOCHHE, O00IIHe GU3NIECKIE U XUMUIECKHE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAIIIOB;
OOBSACHITh 3aBUCHUMOCTH CBOWCTB (WJIM TIPEICKAa3bIBaTh CBONCTBA) XUMHUYECKUX JIIEMEHTOB-HEMETAJIOB
(pamnyc, HEMETATUNIECKHUE CBOWCTBA 3JIEMEHTOB, OKHCIMTEIFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA DJIEMEHTOB)
1 00pa3yeMbIX UMHU COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB M TUPOKCHUIOB, JIETYUHX
BOJIOPOJHBIX COCIUHECHUN, OKUCIHUTEIHPHO-BOCCTAHOBUTEIBHEIE CBOMCTBA) OT MOJIOKEeHHS B lleprommaeckoit
cucTeMe XuMHuueckux 3ieMeHToB /. 1. Menneneena;

OMHKCHIBATh OOIIME XUMUYSCKHE CBOMCTBA HEMETAJJIOB C ITOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POIHOIO)
SI3bIKa U SI3bIKa XUMHH;

COCTABJISITh MOJICKYJISIPHBIC YPAaBHEHUS PEAKIU, XapaKTepU3YIOIIUX XUMUUYECKUE CBOMCTBA HEMETANIOB U UX
COEJIMHEHUM, a TaKXke OJIEKTPOHHbIE YpPaBHEHHS IPOLIECCOB OKHUCIEHUSA-BOCCTAHOBJICHUS, YypaBHEHUS
BIEKTPOIUTUUECKON TUCCOLMALINM;, MOJICKYIAPHBIC, MOJHBIEC U COKPAIICHHBIC HOHHBIC YPaBHEHUS peakiluil ¢
Y4acTHUEM DJIEKTPOJIUTOB;



YCTaHABIIUBATh MPUYHMHHO-CJICICTBEHHBIC CBS3M MEXJY CTPOCHHUEM aTOMa, XMMHUYECKOW CBS3bIO, THIIOM
KPUCTAJUTMYECKON PEIIESTKH HEMETaNIOB M WX COCJAWHEHUH, WX OOIMUMHU (PU3NYCCKUMHU U XUMHUYCCKUMH
CBOMCTBaAMH;

ONHKCHIBATh XMMHUYECKUE CBOWMCTBAa BOJOPOJA, TaJIOTCHOB, KHUCIOpPOHa, Cepbl, a30ta, Qocdopa, rpadwura,
anMasa, KpeMHHSI U UX COCJUHEHHU C IOMOIIBI0 €CTeCTBEHHOrO (PYCCKOTO WIIM POIHOTO) S3BbIKA W SI3BIKA
XUMHH;

OMKCHIBATh CIIOCOOBI YCTPAHEHUS YKECTKOCTH BOJBI M BBITIOJHATH COOTBETCTBYIOIIUHA MM XUMHYCCKUN
AKCIIEPUMEHT;
BBITIOJHATh, HAONIOAAaTh M OMUCHIBATH XUMHYCCKHN SKCIICPUMEHT 110 PAaCO3HABAHUIO MOHOB BOJOPOJA H
aMMOHUS, Cynb(ar-, KapOOHAT-, CHIIUKAT-, pocdat-, XImopua-, OpoMun-, HOTUA-HOHOB;
AKCIIEpUMEHTAILHO MCCIIeIOBAaTh CBOMCTBA METAJUIOB M MIX COCIUHEHHUH, PeIIaTh SKCIICPUMEHTAIbHBIC 3a0a9H
mo teMe «HeMeTamibl»y; ONMKMCHIBATh XUMHUYECKUH SKCIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITH
POIHOTO) S3bIKA U SI3BIKA XUMUU;

MPOBOJIUTh PACYEThl M0 XUMHUYSCKUM (opMyjaM W YpPaBHCHHSM PEAKIMiA, MPOTCKAOIIUX C y4acTHEM
HEMETAJJIOB U UX COCIUHCHUM.
MeranpeaMeTHble pe3yJibTAThl 00y4eHUs
VYvyaiuiicst 1OJKEH YMETh:

OpTraHM30BHIBaThH Y4eOHOE B3aMMOJCHCTBHE B TPYyMIIE (PacIpeneisiTh PO, TOTOBAPUBATHCS APYT C APYTOM U
T. 1.);
MPEIBUICTH (MPOrHO3MPOBATH) MOCIEACTBUS KOUICKTUBHBIX PEIICHUH; MOHUMATh IPUYUHBI CBOETO HEyCIieXa
¥ HaXOJIUTh CTIIOCOOBI BBIXO/Ia U3 ITOM CUTYyaIlHu;
B JIMAJIOTe C YYHMTEIEM YYHThCS BBIPA0ATHIBATH KPUTCPUHU OLCHKH M OIPEICIATh CTEHCHb YCICIIHOCTH
BEITIOJTHEHHS CBOEH paboTHI 1 pabOTHI BCEX, UCXOMS U3 UMEIOINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPHH
OIICHKH U T0JIb30BATHCS UMHU B XOJI€ OLICHKH W CAMOOIICHKH;

OTCTauBaTh CBOKO TOYKY 3pPCHHUsS, apryMEHTHPYsS e€€; IOATBEPXKAaTh apryMEHThl (aKTamMu;, KPUTUIHO
OTHOCHTBHCS K CBOEMY MHEHHIO;

CIIyIIaTh JPYTUX, TMBITAThCA MPUHAMAThH JPYTYH TOUYKY 3pEHHsI, OBITh T'OTOBBIM H3MEHUTH CBOIO TOYKY
3peHUs; COCTABIATh pedepar 1mo onpeeneHHon hopMe;

OCYIIECTBIIATh KOCBEHHOE Pa3IeTUTEIbHOE JT0KAa3aTEIhCTRO.

Tema 4. IIpaxkTuxym 2. CBoiicTBa coennHeHMii HeMeTaI0B (3 1)

1. Pemenue skcriepuMeHTanbHBIX 3a1a4 10 TeMe «lloarpynma ramoreHosy. 2. Pemenune skcriepuMeHTaIbHBIX
3anad 1o teme «[loarpynma kucinopona». 3. [lonydyenue, coOMpaHue U paciio3HaBaHUE ra3o0B.
IIpeaMeTHBIE pe3yabTaThl 00yUeHH s
VYyamuiics I0JKEH yMETh:

oOpamaThCsi ¢ JIaOOpaTOpHBIM O0OpPYJOBAaHUEM W HArpeBaTeIbHBIMU NPUOOPAMHU B COOTBETCTBHM C
MpaBUIIAMU TEXHUKN 0€30TIaCHOCTH;
HaOII0AaTh 32 CBOMCTBAMH HEMETAIIOB M X COCTMHEHUHN U SBJICHUSMH, IIPOUCXOSAIINMH C HUMH;
OTIMCHIBATh XUMUYECKAN IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) S3bIKA M S3BIKA
XUMHH;
JIeaTh BBIBOJBI 110 pe3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
MetanpeaMeTHbIe pe3yabTaThl 00yYeHHA
Yyamuiics T0MKeH yMETh:

ONpeAeIATh, UCXOM U3 YUeOHOM 3a/1aun, HEOOX0AUMOCTh UCIIOIb30BaHMsI HAOJIIOICHHUS WU SKCIIEPUMEHTA.
Tema 5. O0o0menne 3HAHUI 10 XHMHUH 32 KypC OCHOBHOH mIKoJIbI. [loaroToBka Kk rocyaapcreeHHoit
uToropoi arrecranuu (OI'9) (9 4)
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema xumuueckux >neMeHToB . . MenneneeBa. @usznueckuii
CMBICJI MTOPSIIKOBOIO HOMEPA 3JI€MEHTa, HOMEPOB MEPUOa U TPYMHIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOIMCTB
2JIEMEHTOB M UX COCIUHEHUH B MIEpUOAaX M TPYIIAX B CBETE MPEACTABICHUN O CTPOCHUU aTOMOB DJIEMEHTOB.
3HavYeHHE MEPUOIUYECKOTO 3aKOHA.
Bupl XuMU4eCcKUX CBSI3€M U TUIIBI KPUCTAIUIMUECKUX PellleTOK. B3auMOCBs3b CTPOEHUS U CBOMCTB BEILIECTB.
Knaccudukanms XUMHYECKMX PEaKIMid IO pPa3IMYHBIM TpU3HAKaM (YHCIO U COCTaB PEarupyromux Hu
0o0pa3yoomuxcs BEIIESCTB; HAJIWYWE TpaHUIbl pasfaena (as; TemioBod 3¢QeKT; HW3MEHEHUE CTeleHeH
OKHCJICHUSI aTOMOB; HWCIIONB30BAaHUE KaTalIW3aTopa; HampaBlieHWe mpoTekaHus). CKOPOCTh XUMHYECKHX



peaknuii u (akTopbl, BiUAonMe Ha Hee. OOpaTMMOCTh XUMHYECKHUX PEAKIUH M CIOCOOBI CMEIICHHS
XUMHYECKOTO PAaBHOBECHSL.

IIpocTeie m cnokHBIE BemiecTBa. MeTaimil U HeMeTaUibl. | eHeTHdeckune psapl MeTallla, HeMeTala |
nepexoiHoro Metayuia. OKCUIBI U TUAPOKCUIBI (OCHOBaHHMS, KUCIOTHI, aM(D)OTEpHBIC TUIAPOKCUBI), comn. Mx
cocTaB, KaccuuKanus 1 o0Iue XHMHUIECKHE CBOMCTBA B CBETE TEOPHH JIEKTPOIUTHIECKOHN THUCCOIIAAIIH.
JInyHOCTHBIE pe3yabTaThl 00yUeHHs

Yyamuics JoKeH:

3Hamb U HOHUMAMb: OCHOBHBIE HCTOPHUYECKHE COOBITHSA, CBSI3aHHBIE C Pa3BUTHEM XHMHU W OOIIECTBa;
JIOCTHKCHUS B 00JaCTH XMMHUU U KYJbTYPHBIC TPAJAUIUU (B YaCTHOCTH, HAyYHBIC TPAIUIIMK) CBOCH CTpPAHBI;
00IIeMHpOBBIE AOCTIKEHUS B 00JaCTH XMMHH, OCHOBHBIE NPUHITUIBI W MPaBHJIa OTHOIICHUS K MPHUPOJE;
OCHOBBI 3[IOpPOBOrO0 o00Opa3a >KM3HH ¥ 3I0pOBhECOEpEralolMX TEXHOJOTHH; TpaBWiia TOBEIECHUS B
Ype3BBIYAMHBIX CHUTYallUsX, CBSI3aHHBIX C BO3ICKHCTBUEM pa3IMYHBIX BEIICCTB; OCHOBHBIC IIpaBa U
00s13aHHOCTH TpakJaHWHA (B TOM YHCJIE YYaIlerocs), CBA3aHHBIE C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM U
JKU3HEHHBIM CaMOOTIPEICICHUEM; COIUATBHYIO 3HAYMMOCTh M COJIepKaHue nmpodeccuii, CBsI3aHHBIX ¢ XUMUEH;
UCNBIMbIBAMb. YYBCTBO TOPAOCTH 32 POCCHIUCKYI0 XUMHUYECKYIO HAYKy U YBOKCHHE K UCTOPHU €€ Pa3BUTHS,
YBOXECHHE W TPUHATHE AOCTIDKEHUH XUMHH B MHUpE; JIOOOBb K TPUPOAE; YBWKEHHE K OKPYKAIOIINM
(ygamumcsi, y4uTensM, pOAUTENsIM U Jp.) — YMEThb CIyIIaTh M CHbIIATh MMapTHepa, MpHU3HaBaTh MPaBO
KKIOro Ha CcOOCTBEHHOE€ MHEHHE, MPUHUMATh PEHIeHHs] C YYeTOM IO3WIUH BCEX YYaCTHHUKOB; YYBCTBO
MPEKPACHOTO M 3CTETHYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U UX IPEBPAICHHIA;
CaMOYBa)XCHHE M SMOIIMOHAIILHO-TIOJIOKUTEIILHOE OTHOIIICHHUE K ceOe;

npusHasams: TEHHOCTh 3M0pPOBbS (CBOETO W JpPYTUX JFOJEH); HEeOOXOJUMOCTh CaMOBBIPAXKECHHUS,
camopeaiu3alliy, COIMaIbHOTO IPU3HAHUS;

0CcO3Haéams: TOTOBHOCTh (WJIM HETOTOBHOCTH) K CaMOCTOSTENBHBIM IIOCTYNIKAM W JEHCTBHAM,
OTBETCTBEHHOCTH 32 UX PE3yNbTaThl; TOTOBHOCTH (MM HETOTOBHOCTB) OTKPBITO BHIPAYKATH M OTCTAMBATH CBOIO
MO3ULUIO U KPUTUYIHO OTHOCUTHCA K CBOUM IIOCTYIIKAM;

nposenAmys: SKOJIOTHYECKOE CO3HAHUE; JO0OpOKENaTelbHOCTh, JOBEPHE W BHHUMATENBHOCTh K JIFOMSIM,
TFOTOBHOCTh K COTPYJHHYECTBY W JAPYKOE, OKa3aHUIO MOMOIIM TEM, KTO B HEH HyXIaeTcsi; 00OOIICHHBIH,
YCTOWYMBBIN ¥ M30MpaTeIbHBIN IMO3HABATENBHBI WHTEPEC, HHUIMATHUBY U JIF0O003HATEIHFHOCTh B M3yYEHHUH
MHpa BEIIECTB W PEaKIUil; IeNeyCTPEMIICHHOCTh M HACTOWYHMBOCTh B JOCTHIKEHUM LEJNei, TOTOBHOCTh K
MIPEOIOJICHHUIO TPYAHOCTEH; YOSKICHHOCTh B BO3MOXKHOCTH TIO3HAHUS MPUPOJIBI, HEOOXOAMMOCTH Pa3yMHOTO
WCTIONIb30BAHUS TOCTIKEHUI HAYKH U TEXHOJIOTUH IIJIsl pa3BUTHS O0IIECTBa;

ymemosb. YCTAHABJIMBATL CBA3bL MCXKAY LEJIbIO HU3YUCHUSA XHUMHU M TEM, IJId YCrO0 OHA OCYHICCTBIIACTCA
(MoTHBaMM);

8bINOJIHAMbG KOPPUTHPYIOIIYIO CAMOOIEHKY, 3aKITIOYAFOIIYIOCS B KOHTPOIIE 32 MPOIECCOM H3yUYeHHs] XUMUU H
BHECCHUU HeO6XOZII/IMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMUX OJTalaM H CHOCOGaM N3y4YCHUA KypCa XHUMUH,
BBITIONHATH PETPOCIIEKTHBHYIO CAMOOIICHKY, 3aKIFOYAIOIYIOCS B OIICHKE

YYEBHO-METO/JUYECKOE n MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE
OBPA30OBATEJIBHOT'O ITPOIECCA

[TpumepHBIe TpOorpaMMBl OCHOBHOTO 00mIero oopa3oBanus. Xumus. — M.: TIpocBemenne, 2010.-48
c.- (CrangapTsl BTOPOTO MOKOJIEHUH).

®enepalibHBIN TOCyIapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT OCHOBHOTO 00111ero oopazoBanus /M-
BO oOpazoBanust u Hayku Poc. @enmepammu. — M.: IIpocBemenue, 2011. — 48c. — (CranmapTsl
BTOPOT'O TIOKOJICHUS).

Mopneau. OObeKTaMH MOJCTUPOBAHUS B XUMHHU SBJISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAUIBI, 3aBOJCKHE
ammaparsl, a TAaKXKe MPOUCXOISIINE MPOIECChl. B MpernoiaBaHuy XUMHK UCTIONB3YIOTCS MOJICITH KPUCTAITH-
YECKUX PpEIIeTOK anmasa, rpadura, cepbl, dochopa, okcuaa yriaepona(lV), nonma, xemeza, Meau, MarHus.
Habopsl Mopeneli aToMOB i1 COCTABJICHHUS IIAPOCTEPIKHEBBIX MOJCICH MOJIEKY TMpH H3YYCHUH
OpraHUYeCcKON XUMUHU.

YueOHble mocoOus Ha medyaTHOW ocHOBe. B mporecce oOyueHHWS XHMHUHM WCIOJNB3YIOTCS CIIEAYIOIINE
TAOJTUIIBI TOCTOSIHHOTO SKCMOHUpoBanus: «[leproanyeckas cucteMa XumMuueckux aneMeHToB J[. Y. Menzene-



eBa», «Tabmuia pacTBOPUMOCTH KHCIOT, OCHOBAaHHH M cOJIeh», «DIEKTPOXUMHUSCKUN Pl HANPSHKCHUH
METaJIOBY.

Texnnuyeckue cpeacrsa o0ydeHusi. [Ipym KOMIJIEKCHOM HWCIIOIB30BAaHUU CPEICTB OOyUCHUS HEM30EKEH
BOIIPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO TOCOOHWS IPYruM, HampuMmep JEMOHCTPAIMOHHOTO WX Jlabopa-
TOPHOTO OTBITA €ro H300pakeHWeM Ha dKpaHe. MHpopManws, comepikamascs B SKPaHHOM IIOCOOHH,
MpencTaBiIsieT coOOM IHUIIb OTPaXEHHWE pPeaJbHOro0 MHpPa, W TOITOMY OHa JIOJDKHA HMETh OIOopYy B
YYBCTBEHHOM OIBITE OOydJaromuxcs. B mpoTuBHOM ciiydyae (GOpMHPYIOTCS HEMpaBHIIbHBIE M (HOPMaJIbHBIC
3HaHusa. OcoOeHHO oOImacHO (OPMHPOBAHUE HCKAKEHHBIX IMPOCTPAHCTBEHHO-BPEMEHHBIX IIPEICTABICHUM,
MTOCKOJIbKY JKPaHHOE MPOCTPAHCTBO U BpPEMsl 3HAYUTEIBHO OTJIMYAKOTCS OT PEATBbHOIO MPOCTPAHCTBA WU
BpeMeHH. DKpPaHHOE M0coOre He MOXKET 3aMEHHUTH COOOW pealbHbI OOBEKT B MPOLIECCE €ro MO3HAHUS BBUILY
TOTO, YTO HE MOXET OBITh HCTOYHUKOM UYBCTBEHHOTO OIBITA O CBOWMCTBAxX, CYHNIECTBEHHBIX NPHU H3yUCHHH
XUMHH: I[BETE, 3alaxe, KPUCTALTMYSCKOM CTPOSHHHM W T. J. B TO ke BpeMs NpU HATUYUU Y YYalIUXCs
JOCTATOYHBIX YyBCTBEHHBIX 3HAHWIH HAa HEKOTOPBIX dTamax oOy4eHUs] BOCIPOU3BEAEHIE XUMUYECKOTO OIbITa
B DKPaHHOM MOCOOUU MOXKET OBIThH OoJIee 11e7Ieco00pa3HbIM, YEM €T0 MOBTOPHAS IEMOHCTPAIIUS.

Y4eOHo-MeTOAMYECKOE 0O0ecieueHue npeaMera « XuMus»
YMK «Xumus. 9 kaace»

1. Xumus. 9 xnace. Yuebnuk (aBtop O. C. 'abpuensn). 320 c.
2. Metoauueckoe nmocobue. 8—9 knaccel (aBrophl O. C. ['abpuensn, A. B. Smykosa). 224 c.

3. Knura mst yaurens. 9 knacc (aBropst O. C. IN'abpuensn, . I'. OctpoymoB). 400 c.

5. KontponbsHsie u ipoBepounbie padoThl. 9 kimace (aBropsl O. C. I'abpuensa u ap.). 176 c.

6. Xumus B TecTaxX, 3amadax, ynpaxHeHusx. 8—9 kmaccel (aBtoper O. C. Tabpuensn, H. IL
BockoboitaukoBa). 352 c.

9. Xumus. 9 xkiacc. DIEKTPOHHOE MYJIbTUMEIUMUHOE U3JAHUE.



