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PaGouas mporpamma mo XxumMHuM pa3paboTaHa B COOTBETCTBUU € (efepalbHbIM rOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM  CTAHAAPTOM  OCHOBHOTO  OOIIEr0  O0Opa3oBaHMs, YTBEPKAEHHBIM IPUKA30M
muHHcTepcTBa npocsemmenuss PO or 31 mas 2021 roma, mpukaz Ne 287 u Ha ocHOBe (herepaibHOM
paboueii mporpamMmbl 1o xumuu, paszpaborannoir ®IT'BHY HMCPO PAO, a Takxke OpHEHTHpOBaHA Ha
I[EJIEBbIE MTPUOPUTETHI TyXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCIIMUTAHUS M COLMATM3ALNN O0yJarOIUXCS,
copMynupoBaHHbIE B esiepanbHOil pabouelt mporpaMme BOCIMTAHUS.

B 9 knacce B COOTBETCTBHM C YY4EOHBIM IUIAHOM IIKOJIBI M TOJIOBBIM KaJCHIAAPHBIM TpapUKOM Ha
YPOKH XHUMHH OTBOIUTCS 68 4 (2 1 B Henemto, 34 yueOHbIC HECIHN).

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

BeurecTBo M XMMHUYeCKas peaKkuusi

[Iepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumudeckux sieMeHToB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOMCTB XMMMYECKHX D3JEMEHTOB IIEPBBIX TPEX
NEpUOJIOB, Kajus, KajblMsg W HMX COEAMHEHHH B COOTBETCTBUU C IIOJIOKEHHEM DSJIEMEHTOB B
Ilepuonuueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CTpOGHI/Ie B€IICCTBA: BU/bI XHMHYCCKOU CBS3H. THIIBI KpUCTATNINYCCKUX pGIHéTOK, 3aBUCHUMOCTB
CBOMCTB BCIICCTBA OT THUIIA KpHCTﬁJ’IJ’IH‘I@CKOﬁ peH_IéTKI/I U BUAA XUMHUUYECKOM CBSI3H.

KJ'IaCCI/I(bI/IKaHI/IH U HOMCHKIJIaTypa HCOPIraHNYCCKNX BCIICCTB (MC)I(IIYHapO,I[HaH nu TpI/IBI/IaJIbHaH).

XUMHUUYEeCKHUEe CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PaA3JIMYHBIM KJIaCCaM HCOPIraHUYCCKUX
COGHHHGHHﬁ, TCHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKHUX BCIICCTB.

KJ'IaCCI/I(I)I/IKaI_II/IH XUMHUYCCKUX peaKHI/Iﬁ 10 pa3jIMuYHbIM IMPHU3HAKAM (HO qucily U COCTaBy
Y4aCTBYIOIIUX B PCAKIHUH BEIICCTB, IO TCIIJIOBOMY 3(1)(beKTy, M0 HM3MEHEHHIO CTENEHEH OKHCICHUS
XUMHUYCCKUX JJICMCHTOB, II0 O6paTI/IMOCTI/I, o y4acCTuro KaTaJ'II/I3aTOpa). OK30- U SHAOTCPMHUYCCKUC
pC€akuuu, TCPMOXUMHUYCCKUC YPABHCHUA.

Ilonstue o CKOpPOCTH XHUMHUYECKOU pPCaKknuu. [TonsiTue 00 O6paTI/IMLIX u H606paTI/IMHX XUMHUYCCKUX
peaKknuix. IIoHsTHE O TOMOI€HHBIX U TCTCPOTCHHBIX PCAKIUAX. IToHsATHE O XUMHUYECKOM PpaBHOBCCHHU.

(DaKTOpBI, BJIMAIOIIME HA CKOPOCTH XHUMHYISCKOM PCAKIMHU U IMOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECHA.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peaxiuu, AIEKTPOHHBIN Oaytanc OKHCITUTEIBHO-
BOCCTAHOBUTEIBHOUN peakiuu. CoCTaBlIeHHE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
UCIOJIb30BaHUEM METOJIa SJIEKTPOHHOTO OanaHca.

Teopust PAEKTPOIUTHUYECKON AUCCOIUAIINN. DIEKTPOITUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHWOHBI.

MexaHu3M JUCCOIMAIMU BEIIECTB C PA3IUYHBIMU BUJAMU XHUMHYEeCKOW cBsi3u. CremneHb
nuccoraruu. CUIbHBIE B CITA0BIe AJICKTPOJIUTHI.

Peakiium HMOHHOrO oOOMEHa. YCJOBUS NPOTEKaHMS pPEAaKUMid HOHHOrO OOMEHa, TOJHbIE U
COKpalI€HHbIE HWOHHBIE YpaBHEHMsS peakuuid. CBoOWCTBa KHCIOT, OCHOBaHMH W COJEl B CBETE
NpeJCTaBIeHUH 00 AIIEKTPONIUTHYECKON nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.



Xumuueckuit  IKcnepumenm: O3HAKOMIIGHHE C MOJAEISIMM  KPUCTAJUIMYECKHX  PELIETOK
HEOPTaHMYECKUX BEUIECTB — METAJNIOB U HEMETaIOB (TpaduTa U aamasa), CIIOKHBIX BEIIEeCTB (XJIOpUIa
HATpHUs); UCCIECJOBAHME 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON PpEaKkLMU OT BO3JACHCTBUS Pa3IUYHbIX
(baxkToOpoB; HCCIENOBAaHUE SJIEKTPOIPOBOIHOCTU PACTBOPOB BELIECTB, NPOIECcCa AUCCOLMALUH KHUCIOT,
mienoued M coled  (BO3MOXHO — MCIIOJIB30BAaHME  BUAECOMATEPUAIOB); IPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX NPU3HAKU NPOTEKAHUs peaklii HOHHOro oOMeHa (0Opa3oBaHUE OCaj/iKa, BbIIEIECHUE
ra3a, oOpa3oBaHUE BOJIbl); OIBITOB, WUIIOCTPUPYIOLIMX HPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuM pPas3oKEeHMs, COCIMHEHMs); paclo3HAaBaHHE HEOPraHMYECKUX BEIECTB C
IIOMOILBIO KaYECTBEHHBIX PEAKIIMHA HA HOHBI; pEIIEHUE SIKCIEPUMEHTAIbHbIX 3ajay.

HemeTtanasl u ux COCIMHCHUHA

OOmast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETECHU
okucienus. CtpoeHne u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJlOTeHOB. XMMHYECKHE CBOWCTBA
Ha IIpUMepe XJopa (B3auMoIeCTBUE C METaJUIaMH, HEMEeTaJllIaMHy, 1ieino4amMu). Xiaopoogopoa. ComnsiHast
KHCJIOTA, XUMHUYECKHE CBOWCTBA, IOJYy4Y€HUE, NpUMEHEeHHue. JlelicTBHE Xjopa M XJIOpOBOAOPOJA Ha
OpraHu3M uejoBeKka. BaxkHelne XJI0puasl U UX HAX0XKICHHUE B IPUPOJIE.

O6mras xapaktepuctuka 35eMeHToB VIA-rpymmbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE
CTENIEHU OKUCIICHUSI.

Crtpoenue u (u3HuecKkre CBOWMCTBA MPOCTBHIX BEIIECTB — KHCIOPOAAa U Cepbl. AIIOTPOIHBIE
MoaU(UKAIIMHI KUCIOPOJa U cepbl. XUMHUYECKHEe CBOMCTBA cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUECKHE U
XuMuyeckue cBoiicTBa. OKCHIBI Cepbl Kak MPEACTABUTEIM KHUCIOTHBIX OKcHAOB. CepHasi KHCIIOTAa,
(du3nUecKre U XMMHYECKHE CBOMCTBA (0OOIIME Kak MPEACTABHTENS Kiacca KHCIOT M CHElU(UUYSCKHUE).
XUMHUYECKUE PEeaKIuH, JeKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a IMOJyYEHHsI CEPHOH KHCIIOTHI.
[Tpumenenne. Conu cepHOU KHUCIOTHI, KAUeCTBEHHAsI peakius Ha cyiabdar-uoH. Haxoxxnenue cepsl u eé
COCIMHEHUN B mpupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWEH Cpeabl COCOUHEHUSMH CEphl
(KMCIIOTHBIE TOXK]U, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 Mpe10TBpaIlEeHUs.

O6mras xapakTepuctuka 31emMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B NpHpojie, pusnyeckrue u XuMuueckue coiicrBa. Kpyrosopor azora B
npupoje. AMMHUak, ero ¢Qusnueckue M XHMMHUYECKHE CBOicTBa, mojyuyeHue M mnpumeHenue. Comu
aMMOHMS, WX (U3MYECKHEe W XHMMHYECKHE CBOMCTBA, NMpUMeHeHHe. KauecTBeHHas peaklus Ha HOHbI
aMMOHMs. A30THasg KHCJIOTa, €€ MoilydeHue, (u3nueckue M XHMMHUYECKHe CBOHcCTBa (0OLIMe Kak
MIpe/ICTaBUTENs Kjacca KUCIOT M crneuuduueckue). Vcnonp3oBaHWe HUTPATOB M COJieH aMMOHHS B
KauecTBE MUHEPAJIbHBIX yN0oOpeHHil. XUMHYECKOe 3arpsi3HEHUE OKpPY)KAlolled Cpeibl COETUHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHNE BO3AyXa, TOUBHI U BOJOEMOB).

docdop, amtorponHsie Moaudukanuu (ocdopa, GuMUecKue U XUMUYECKHe cBoicTBa. OKCHT
dbochopa(V) u dpochopHas kuciora, PuU3nUecKre U XUMHIECKUE CBOMCTBA, MoTyueHue. Vcnonp3oBanue
¢dbocdaToB B kKauecTBE MUHEPAIbHBIX YA0OOPEHUH.

OO6mas xapakTepucTtuka 31eMeHToB |V A-rpymnmnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIeHU OKUCJICHHUS.



VYraepon, aulOTpONHble MOJU(PHUKALIMM, PACIPOCTPAHEHUE B NMPHUPOJIE, (PU3NUECKHE U XUMUYECKHE
cBoiictBa. AncopOuus. KpyroBopor yrmepoga B mpupoae. Okcuabl yriaepoaa, uX (U3HUECKUE H
XMMHUYECKHE CBOWCTBA, JIEHMCTBUE HA JKUBBIE OPraHU3MBI, NOJYYEHHE M IPHUMEHEHHUE. DKOJOTMYECKHE
npobnembl, CcBs3aHHbIe C OkcuaoMm yriuepopa(lV); rumore3a ri100anbHOTO MOTEIUICHUS KIIMMATa;
MApHUKOBBIN 2PQEKT. YToNbHAS KUCIOTA U €€ COJH, X (PU3NYeCKHe U XUMUYECKUE CBOMCTBA, OJTyUYCHHE
u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHAaTOB B OBITY,
MEIULMHE, IPOMBIIIICHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHayabHBIE MOHATHS 00 OPraHUYECKHX BEHIECTBAX KAaK O COSAMHEHUSAX yriepoja (MeTaH,
3TaH, ITUJIEH, alleTUJICH, 3TaHOJI, TIMIEPUH, YKCYCHas KucioTa). X cocTaB M XMMUYECKOE CTpOCHHE.
[TonsiTe 0 OHOJOrMYECKH BaXKHBIX BELIECTBAX: JKHUpaX, OejKax, yriieBoJaX — M UX POJH B JKU3HU
yenoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢u3uveckne W XUMHUYECKHE CBOWCTBA, IMOJydeHHWE W NpuMeHeHue. CoennHEHHS
KpeMHusi B npupozae. OOmue mnpexacraBieHuss o0 oxcuae kpeMmHuA(lV) u kpeMHHEBON KHCIOTE.
Cunukatel, UX HUCIOJIB30BaHHWE B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH. BakHeHIme CTpOUTEIbHBIC
MaTepHaibl: KepaMuKa, CTEKIIO, IIEMEHT, OCTOH, kene300eToH. [IpobiemMbl 6€301macHOr0 MCIIOIb30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B IOBCEHCBHOMN KU3HU.

Xumuueckuii IKcnepumenm: n3yueHue oOpa3llOB HEOPraHUYECKHX BEILIECTB, CBOWCTB COJIHOM
KHCJIOTBI; TPOBEACHHWE KAaYeCTBEHHBIX pEAaKIMH Ha XJIOPHI-MOHBI M HAONIOIEHHE TNPU3HAKOB UX
MPOTEKAHMS; OMBITHI, OTPAKAIONINE (PU3MUECKUE M XMMUYECKHE CBOICTBA TaJIOTEHOB M MX COCTUHEHUMN
(BO3MOYKHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB); 03HAKOMJIEHHE C 00pasliaMu XJIOPUAOB (TaJOreHHU/10B);
O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUANIOB);
HaOroieHue mpouecca oOyrJIMBaHUS caxapa I0J JCWCTBUEM KOHLEHTPUPOBAHHOM CEpHOW KHUCIIOTHI;
U3yuyeHHe XUMHUYECKUX CBOMCTB pPa30aBICHHON CEpHOM KUCIOTHI, IPOBEIEHNE KAYECTBEHHON peakiuy Ha
cynb(aT-MoH M HaONOJeHHEe TpU3HaKa e€ MPOTeKaHWs; O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMHU
azoTta, hochopa 1 uX coeAMHEHUN (BO3ZMOXKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U
¢bocpopHBIX YNOOpEeHHUI; MONIydYeHHe, COOMpaHHe, pPACIO3HABAHME W M3yYEHUE CBOMCTB aMMHAKa;
MPOBE/ICHNE KAYECTBEHHBIX pEaKIMii Ha HMOH aMMOHHUS M (ocdaT-uOH M H3ydeHHe MPHU3HAKOB HX
MIPOTEKaHUs, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI € MeAblo (BO3MOYKHO
UCMOJIb30BaHUE BUAECOMATEPHUAJIOB); M3yUyeHHE MOJeNeil KpUCTAIMYEeCKUX PEHIETOK anMasa, rpadura,
¢ymiepeHa; 03HaKOMJIEHHE C TPOLIECCOM aJICOPOLIMN paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM IMPOTUBOra3a; MojiydeHue, coOupaHue, pacro3HaBaHWE U M3YUYEHUE CBOICTB YIJIEKHUCIOTO
rasa; NpoBeJiIeHHE KadeCTBEHHBIX peakIMii Ha KapOOHaT- M CHJIMKAT-MOHBl U M3y4eHHE NMPU3HAKOB UX
NPOTeKaHMs;  O3HAKOMJIGHME €  MNPOAYKIMEH  CHJIMKAaTHOM  NPOMBIIUICHHOCTH;  pPELICHue
IKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BaxkHeile HeMeTauTbl U MX COSAMHEHUS.

MeTajlibl M HX coeaAMHEeHUuA

O6HIa${ XapaKTEPUCTHUKA XUMHUYCCKUX DJJIEMCHTOB — MCETAJIJIOB Ha OCHOBAHHMU HX IIOJIOKCHHSA B
[Tepuonnueckoit cucrteMe xumuueckux sneMeHToB [[. M. MenneneeBa u crpoeHus atoMoB. CTpoeHue
MeTaJuioB. Meranminndeckasi CBsi3b M METAITMYECKAst KPUCTAIUTMYECKAs PEIIETKA. DINEKTPOXUMUYECKHUM PsiT
HanpsDKeHUH MeTayuioB. DU3MYecKue U XUMHUYECKHe CBONCTBa MeTayuioB. OOiue crmocoObl MOMydeHus
MeTaisioB. [IoHsATHE O KOPPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT Koppo3uu. CIiaBhl (CTalb,
9yT'yH, TIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTH.



[Ilenounbie metamibl: nojioxkeHue B Ilepronuueckoi cucreme Xxumuyeckux siaemeHToB J[. U.
MeneneeBa; CTpOCHUE UX aTOMOB; HaXOXJeHUE B mpupoze. Ouznyeckue U XMMUYECKUE CBOWCTBA (HA
npuMepe HaTpust ¥ Kajausi). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHure menoyHbIX METaIOB U
WX COCAUHECHUN.

[[leoyHO3eMeNbHBIE METAUIbl MarHuii W KajdbLWi: mosiokeHne B Ilepuoguueckoil cucreme
XuMH4YecKuX aemMeHToB /. 1. MenneneeBa; CTpoeHUE UX aTOMOB; HaXOXKJICHHUE B mpupoe. Pusndeckue
U XUMHUYECKHE CBOWCTBA MarHusi M Kajiblud. BaxHeillive coequHEHUs KalbLUs (OKCHA, THUAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxxenue B llepuonnueckoin cucreme xumuuyeckux sieMeHtoB Jl. M. Menneneesa;
CTPOEHHME aToMa; HaxoXJeHue B mpupoae. Dusmuyeckue M XUMHUECKHE CBOMICTBA aIOMUHUSL.
AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCUIA AITIOMUHUSI.

Kenezo: monmoxenue B Ilepuonnueckoi cucrteme xumuueckux snemeHtoB JI. WM. Menpgeneena;
CTPOCHUE aToMa; HaxoxieHue B mnpupopae. dusnueckre M XUMUYECKHE CBOWMCTBa xene3a. OKCHUbI,
ruapokcuabl u conu xenesa(ll) u sxenesa(lll), ux cocras, cBolcTBa U MOITYUYEHHE.

Xumuueckuii IKCnepumenm: O3HAKOMIICHHE ¢ 00pa3llaMy METaJIOB M CIUIABOB, UX (PHU3UUIECKUMHU
CBOMCTBaMM; U3y4YEHHUE PE3YJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAHKUE BUAECOMATEPUATIOB),
OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KalbliMs W HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIEIOBaHUE CBOMCTB >KECTKOW BOJBI; IMpoliecca TOPEHUs >Kele3a B KHUCIOpOJe
(BO3MOYKHO HCIIOJIB30BaHUE BUACOMATEPUAJIOB); IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX peaKlUii Ha HOHBI
(MarHus, kanmelus, amoMuHus, nuHka, skenesa(ll) u sxenesa(lll), memu(ll)); mHabmroneHWEe W ommcaHue
MPOIIECCOB OKpAIlIMBaHUSl IJIAMEHW HMOHAMM HATpUs, Kaldus W KaiblUs (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); UCCIICIOBAaHKE aM(POTEPHBIX CBOMCTB THJIPOKCHIA AIIOMUHUS W THIPOKCHUIA ITUHKA;
pelieHne SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHe1ne MeTasuibl U UX COSTUHEHUSD.

XuMus M OKpyxKamoLas cpeaa

HoBbele matepuanbl u TexHonoruu. BemiecTBa m maTepualibl B MOBCEAHEBHOM KM3HU YEIOBEKA.
Xumus U 310poBbe. be3onacHoe HCIONb30BaHME BEIIECTB UM XMMHUYECKUX peakuuii B ObiTy. [lepBas
MOMOIIb MPU XUMHUYECKHX OXKOTax W OTpaBiieHHUsIX. OCHOBBI IKOJOTUUECKOW TPAMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpY»Karolled cpensl (mpenenbHas gomyctumasi koHmeHtpanusi BemectB — [IJIK). Poxs
XUMHUU B PEIICHUH YKOJIOTMUECKHUX MPOOIIEM.

[IpuponHble HWCTOYHHMKH YTIEBOJAOPOAOB (Yrojib, TMPUPOJHBIN Ta3, He(PTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm: WM3y4eHHE OOpa3LOB MaTepHAIOB (CTEKIO, CIIJIABbl METAJJIOB,
MOJINMEPHBIE MaTepUAIIbI).



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuum B 9 Kiacce HalpaBlICHO Ha JOCTH)KEHHE OOYy4arOIIMMUCS JMYHOCTHBIX,
METAaINpPeIMETHBIX U MPEJAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHSI TIPOTPAMMBbI OCHOBHOT'O OOIIET0 00pa30BaHMsI JOCTUTAIOTCS B
XxoJe 0oOydeHHs XHMHUU B €IMHCTBE Y4eOHOM U BOCHUTATENbHOW aearerabHocTH OpraHuszaluud B
COOTBETCTBUU C TPAJULMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSATHIMHA B OOIIECTBE MPAaBHJIAMU U HOPMaMU MOBEACHHS U CIIOCOOCTBYIOT MpoIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:
IIaTrproTHYECKOro BOCIIMTAHUSA

1) LIEHHOCTHOrO OTHOLIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY M HAay4YHOMY
HacJICAUK, IIOHMMaHHuA 3HA4YCHUA XUMHYECKOHN HayKM B JKH3HHU COBPEMCHHOI'O 06HICCTBa,
CIIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(POPMAaLKeil O IepeTOBBIX TOCTHIKECHUAX U OTKPBITUSIX MUPOBOM
Y OTEYECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOILECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) mpencTaBiICHUS O COLMAIBHBIX HOpPMax M IMpaBWJIaX MEXKIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOLIECTBEHHO IOJIE3HOM, Yy4eOHO-HCCIIeA0BATEIbCKOM,
TBOPYECKON M APYIHX BUAAX JESITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM AESATEIbHOCTH
IpPU BBINOJIHEHUHM Y4YeOHBIX, IO3HABATENbHBIX 33734, BBIMOJIHEHUH XHUMHYECKHX OSKCIIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHUIO M B3aUMOIOMOIIM B IpOIEcCe ITOU
y4eOHOI /AeATeNbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHME M TOCTYNKM CBOMX TOBapHILEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

HeHHOCTl/I HAYYHOI'O MO3HAHUSA

3) MHPOBO33PCHUCCKUX HpeHCTaBHeHI/Iﬁ O BCHICCTBE U XHUMHYECKOMN pCaKknun, COOTBCTCTBYIOIIUX
COBPECMCHHOMY YPOBHIO PAa3sBUTUA HAYKU U COCTABJIAIONIHNX OCHOBY JIs1 ITIOHMMAaHUSA CYHIHOCTH HaquOfI
KapTUHBI MHUpPA, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3sBUTHUA IPUPOJAbI, B3aUMOCBA3AX

YeJIOBEKa C MPUPOIHOU CPEIOH, O POJIM XUMUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) IMO3HaBaTCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHHE HOBBIX 3HAHWH 10 XHUMHH, H€06XOHI/IMBIX
JJIA 00BSICHEHHS Ha6J'IIO,I[aCMBIX poneccoB u HBJ'ICHHfI;

5) mno3HaBaTenbHOW, HMH(DOPMAIMOHHOW U YUTATENbCKOW KYyJIbTYPbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW  paboThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JUTEpaTypoi, JOCTYIHBIMU
TEXHUYECKUMHU CPeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;



6) wHTepeca K OOYYECHHIO W TO3HAHHWIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOM U HCCICNOBATENBCKOW JAESITETbHOCTH, K OCO3HAaHHOMY BBIOODPY

HAIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHIIEM;

®opMUPOBaHUS KYJbTYPbI 310POBbS

7) oco3HaHUS LEHHOCTU >XH3HU, OTBETCTBEHHOIO OTHOLICHHSI K CBOEMY 3J0POBbIO, YCTaHOBKHM Ha
3I0pOBBII 00pa3 KHU3HHU, OCO3HAHUS IOCIEACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJIeHUs
aJIKOTOJI51, HAPKOTHKOB, KypeHHs1), HEOOXOIMMOCTH COOJIIO/ICHUS MPaBUl O€30MaCHOCTH MPH 0OpalleHun

C XUMHMYCCKUMH B€IICCTBAMU B 6BITy n peanLHoﬁ KU3HU,

TpyaoBoro BOCIIUTAHUSA

8) mHTEepeca K MPaKTHUECKOMY M3Y4EHHUIO MpodeccHii M Tpyaa pa3iIuyHOro pojia, YBaKEHHE K TPYLYy H
pe3ynbTaTam TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHUS NPEIMETHBIX 3HAHHUM 110
XUMHH, OCO3HAHHOTO BBIOOpa WHAMBHUAYAIbHON TPAEKTOPUU MPOAOKEHHsS o0pa3oBaHUs C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;
YCIIEMIHOM MPO(EeCCHOHATBHONW AEATENBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH; TOTOBHOCTB
aJIanTUPOBAThCA B MPpodeccuoHalbHOM cpeie;

IKOJOrH4ecKOoro BOCIIUTAHUSA

9) 9KOJIOTHYCCKH I.[CJICCOO6p33HOl"O OTHOIICHUS K TPHUPOAC KaK UCTOYHUKY KU3HU Ha 3CMJ'I6, OCHOBE €&
CYIICCTBOBAaHUA, NMOHHMMAaHUA LOCHHOCTU 3A0POBOIO U 0e301acHOTO 06pa3a JKHN3HH, OTBCTCTBCHHOI'O
OTHOLICHUA K CO6CTB€HHOMy @HSHHGCKOMY U IICUXUYCCKOMY 3J0pOBBIO, OCO3HAHHA NTCHHOCTHU
CO6JIIOI[€HI/IH ImpaBuJI 0e301acHOro IOBCACHUA IIpU pa60Te C BCIICCTBAMM, a TaKXKC B CHUTyalUdX,

YTPOKAIOILIUX 3/10POBBIO U KHU3HU JIIOJIEH;

10) crmocoOHOCTH MPUMEHSTH 3HAHMS, IOJIydaeMble MPU HM3YYEHUU XUMUH, A pEeUIeHHs 3ajaad,
CBSI3aHHBIX C OKpY)KalIleld IPUPOAHOM CpENOM, TMOBBIMIEHHUS YPOBHS DKOJOTMYECKOM KYJIBTYpHI,
OCO3HaHHUS TJ00AJIBHOIO XapakTepa SKOJIOIMYECKHUX MpoOJieM M NyTed WX pelIeHUs IOCPEICTBOM

METOJA0B XMMHUU,

1 1) 9KOJIOTHYCCKOT'O MBIIIJICHUA, YMCHUA PYKOBOACTBOBATLCH um B HO3HaBaTeJ'IBHOI71,

KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pE3yJAbTaTOB  BBIACNAIOT 3HAUYWMble Uil (OPMUPOBAHUSA
MHPOBO33PEHHUS OOIIEHAayYHbIe MOHATUSA (3aKOH, TEOpHUs, MPUHIMUI, TUIIOTe3a, (aKT, cucTeMa, Impolecc,
SKCIIEPUMEHT U JIp.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJISIOT
Ha OCHOBE 3HAHHWH W3 ATUX NpeaAMETOB (HOPMHUPOBATH MPEICTABICHHE O LEIOCTHON HayyHOW KapTUHE
MHUpa, U yHUBEpcalbHble Yy4yeOHBbIE AEWCTBUS (TMO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PETYJISATHBHEIE),
KOTOpble obOecreunBaoT (OPMUPOBAHME TOTOBHOCTH K CAaMOCTOSATENBHOMY IUIAHUPOBAHHUIO H

OCYILIECTBIICHUIO Y4YEOHOM JeITEeIbHOCTH.



MertamnpeaMeTHbIe pe3yNbTaThl OCBOEHHUS 00pa30BaTENbHOM MPOTrPaMMBbl 1O XHUMHU OTpPaXaroT
OBJIAJICHUE YHUBEPCAIbHBIMU [I03HABATEILHBIMU JACUCTBUAMHU, B TOM YHUCIIE:

ba3oBbIME JIOTHYeCKHMH JIeHCTBUAMH

1) YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOro MBIINIJICHUSA ITPU OCBOCHHUH 3HAHUIA: PaCKpPbIBATH
CMBICT XHUMHYECKHUX IOHITHH (BLII[CJISITL HUX XapaKTCPHBLIC IMPU3HAKHU, YCTAHABJIMBATHL B3aUMOCBA3bL C
APpyruMu HOHSITI/ISIMI/I), HUCIIOJIBb30BaTh IIOHATHUA OJId 00BACHEHNS OTACIBbHBIX (l)aKTOB u HBHCHHﬁ;
BBI6I/IpaTL OCHOBAHUA W KPUTCPHUU JIA KHaCCI/I(i)I/IKaLII/II/I XUMHUYCCKUX BCIICCTB U XMMHNYCCKUX peaxunﬁ;
YCTaHaBJIMBATh HNPUYUHHO-CICACTBCHHBIC CBA3HU MCKIY 00BbeKTaMu HU3YUCHUA; CTPOUTH JIOTHYCCKUC

paccyxieHus (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 aHAJIOTUN); 1€JaTh BHIBObBI U 3aKIFOUECHHUS;

2) yMEeHHMEM NpPUMEHATH B IIpPOLECCE IO3HAHUS IMOHATHUS (NPEAMETHBIE M METAalpPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCIIOIb3yEMbIE€ B XUMHH, IPE0OPa30BbIBATh IINPOKO IPUMEHSIEMBbIE
B XMMHUH MOJICJIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUUecKas popmyia U
ypaBHEHME XHMHUYECKOH peaklUy — IpU PELIeHUH Y4eOHO-TIO3HABaTENIbHBIX 3a/ad; ¢ y4ETOM 3THX
MOJICJIHBIX TPEJCTABICHUH BBIABIATL W XapaKTEePU30BaTh CYLIECTBEHHBbIE INPU3HAKU H3Y4aeMBbIX
O0BEKTOB— XMMHYECKMX BEIIECTB U XUMMYECKMX pPEaKIM; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IPUYMHHO-CJIE/ICTBEHHbIE CBSA3M W NPOTUBOpPEYMs B M3y4aeMbIX Mpolleccax U SBJICHUSX; HpeJlaraTh
KPUTEPHUH ISl BBIABICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUIl; CAMOCTOATENBHO BBIOUPATh CIOCO0
pemieHust y4yeOHOM 3agaun  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB pelleHUs, BbIOMpaTh Haubosee
HOJIXOASIIUHN ¢ Y4ETOM CaMOCTOSITENbHO BBIICICHHBIX KPUTEPHUEB);

ba3zoBbIiMHE HcCI€I0BATENbLCKUMH del CTBUSIMH

3) yMeHUEeM HCHOJIb30BaTh MMOCTABICHHBIE BOIPOCHI B KAUeCTBE WHCTPYMEHTa MO3HAHUS, a TaKXke B
KayecTBE OCHOBBI /s (OPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMbIX
CYKJICHU;

4) npuoOpeTeHHe oOmNbITa MO [UJIAHUPOBAHUIO, OpPraHM3alMM U TPOBEACHUI0 YYEHHUYECKUX
HKCHEPUMEHTOB: yMEHHE HaOII0JaTh 3a XOJOM IIpPOLEecca, CaMOCTOATENbHO MPOrHO3UPOBATH €ro
pe3ynbraTr, (opmynupoBaTh 0000IIEHHS U BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOIO OIIbITA,
UCCIIEIOBaHMsI, COCTABIJIATh OTYET O MPOAETIAHHON padoTe;

PadoToii ¢ undgopmanueit

5) ymeHueM BbIOMpaTh, aHAJIM3UPOBATh U UHTEPIPETHUPOBATH NH(OPMALIHIO PAa3IMYHBIX BUJOB U (popm
NPEJCTAaBICHUS, MOIY4YaeMyI0 M3 Pa3HbIX MCTOYHHMKOB (HAyYHO-TIOMYJISIpHAs JIUTEpAaTypa XMMHUYECKOTO
CoJIep>KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa); KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

6) yMEHUEM MPUMEHSITh pa3IMYHbIE METOJbl W 3ampoChl NPU TOUCKE U OTOOpe WHGOpMAlUU H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIWUMBIX JUIsl BBIMOJHEHUS YYEOHBIX M TO3HABATEIbHBIX 3a1ad
ompene€HHOr0 THMA; TPHOOpPETEHHE OmbITa B O0JACTH  HCMOJIB30BaHHUS  MHGOPMAIIMOHHO-

KOMMYHHKAaTHUBHBIX TGXHOJ’IOFI/IfI, OBJIaJICHUEC KyHBTypOﬁ AKTUBHOI'0O HCIIOJIB30BAHUA Pa3JIMYHBIX
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MOUCKOBBIX CHCTEM; CaMOCTOATEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS MHPOPMALUU U
WUTIOCTPUPOBATh pElIacMble 3a7adyd HECIOKHBIMU CXEMaMHM, JIuarpaMMaMu, ApYyruMu (opMamu

rpaduKu U UX KOMOUHAIMSMU;

7) yMEHHEeM HCIOIB30BaTh U aHATM3UPOBATh B MIpoIecce yueOHOM U UCCIIET0BATEIBCKON A TEIbHOCTH
MHGOPMALIMIO O BIMSHUHM TPOMBIIICHHOCTH, CEIBCKOTO XO3SIMCTBA W TPAHCIOPTa Ha COCTOSHUE
OKpY>Karollel NPUPOJIHON CPEBI;

yHHBepcaJ’ILHLIMI/I KOMMYHUKATHUBHBIMUA JelCTBUAMMU

8) yMeHHeM 3a/1aBaTh BOMPOCHI (B XO/€ IUAJIOra W/WIN JUCKYCCHH) 10 CYIIECTBY 00CYXK/IaeMON TEMBI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS IPEJI0KEHHOH 3a/1a4H;

9) npuoOpereHHe ONbITA MPE3CHTAUU PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO AKCIEPUMEHTA
(J1abopaTopHOrO OIBITa, JIAOOPATOPHOM pabOTHl MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOIO
MIPOCKTA);

10) 3auHTEpPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHUKAMH IIO3HABATEIbHON U HCCIIEI0BaTEIbCKON
NESTEIbHOCTY IpPU PELIEHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Yydé€ra OOIIMX HMHTEPECOB U
coryiacoBaHusi no3uuuil (0OCyXzaeHus, OOMEH MHEHHUSMH, «MO3IOBbIE IITYPMbI», KOOpPIWUHAIUSA
COBMECTHBIX JIEWCTBUIL, ONpe/ielieHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThl U Ap.);

YHHBepcaﬂbHLIMI/I PETryJIATUBHBIMU JeHCTBHUSIMH

11) ymeHHeM CaMOCTOSTENIBHO ONPEAETATh LENH JEeSATeIbHOCTH, IIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTH, BHIOMpATh HamOolee
3¢ deKTUBHBIE CIOCOOBI pelIeHHs] y4eOHbIX U TT03HABATENbHBIX 3a7ay, CAMOCTOSTENILHO COCTABIIATh UIIH
KOPPEKTUPOBATh MPEJIOKEHHBINA AJITOPUTM JEHCTBUM IPU BBINIOJHEHNUN 33JJaHUN ¢ yY4ETOM MOJYy4ECHHS
HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX — BELIECTBAX W pEaKIUsIX; OLEHHBATb COOTBETCTBHE
IIOJIyYE€HHOTO PE3yNbTaTa 3asBICHHON LIETIH;

12) YMCHHUEM HUCIIOJIB30BATh U AHAJIU3UPOBATH KOHTCKCTBI, TPCAJIaracMbIC B YCIIOBUU 3aJIaHUi.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe mpenMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COAEPIKAHUS, YCTAHOBJICHHOTO
JTAHHOM TpUMEpHON pabodeil MporpaMMoOM, BBIACISIIOT: OCBOCHHBIE OOYYaIOIIUMHKCS HAy4YHBIC 3HAHUS,
YMEHHUS U CTIOCOOBI IEHCTBUH, criennduueckue s MpeaMeTHON 00acTu «XUMHUS», BUABI AEITETbHOCTH
M0 TIOJYYSHHIO HOBOTO 3HAHMS, €0 WHTEPIpEeTaINH, MPeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3ITUYHBIX
Y4€OHBIX M HOBBIX CUTYaIIHIX.

[IpenMeTHBIEC Pe3yabTaThI MIPEICTABICHBI OTPAKAIOT CHOPMHUPOBAHHOCTD Y 00YIAIOIINXCS
CHEAYIOIIUX YMEHUM:

1) packpvieamv cmblci OCHOBHBIX XUMUYECKUX MMOHATHIA: XUMHUYCCKHIA 2JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTH, D3JIEKTPOOTPUIIATEILHOCTb,
CTCTICHb OKHCJICHHS, XUMHYECKas peakius, XUMHYECKas CBf3b, TEIJIOBOH A(P(PEKT peakiuu, MOJb,
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MOJIIPHBINA 00BEM, PacTBOP; DIEKTPOIUTHI, HEITEKTPOIHTHI, SIEKTPOIUTHYECCKAS TUCCOIHUAIINS, PEAKITHH
WOHHOTO OOMEHa, Karajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMbBIC pEaKIIuH,
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC pcaKkuuu, OKHUCJIHNTCIIb, BOCCTaHOBUTCIIb, OKHCJICHUEC u
BOCCTAaHOBJICHHE,  aJUIOTPONHUs, aM(OTepHOCTh, XHMHUYECKas CBs3b  (KOBAJICHTHAs, HMOHHAs,
METaJITNYECKasi), KPHUCTAJUIMYECKash PEHIéTKa, KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh XHMHUYECKOMN
peakiuu, npeaeabHo pomyctuMas konneHTpanus (I1J1K) Bemectsa;

2)  unIOCMpupo8ams B3AUMOCBS3b OCHOBHBIX XHMHYECKUX MOHATUH (CM. I. 1) U NPUMEHATH ITH

IIOHATHUS IIPU ONMCAHUY BELIECTB U UX NIPEBPALCHUN;

3)  ucnonvzoeamv XUMHYECKYHO CHMBOJIMKY JJISI COCTaBiICHHS (DOpMyN BEIIECTB M ypaBHEHHM
XUMHUYECKHUX PEaKIIHii;

4)  onmpedensimb BAICHTHOCTh W CTENCHb OKHCJICHHMS XHMHYECKHX O3JICMEHTOB B COCIMHCHHSX
Pa3IMYHOTO COCTaBa; MPUHAUICKHOCTH BEIIECTB K ONMPENEIEHHOMY KJIACCy COCIMHEHHH MO (opMyliam;
BUJI XUMUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPraHUUECKUX COCIUHEHUSX; 3apsi
MOHA 10 XUMUYECKOU (hopMyJie; XapaKTep Cpeiibl B BOJAHBIX paCTBOpaX HEOPraHUUECKUX COSAUHEHUN, TUII
KPUCTAJUIMYECKOUN pelIETKH KOHKPETHOTO BEIIECTBA;

5) packpvisame cmwicn Ilepuomnueckoro 3akona J[. M. MeHaeneeBa ¥ JEMOHCTPUPOBATH €r0
MMOHMMaHHKE: OINKCHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy [leproandeckoil CUCTEMbI XUMHYECKHUX
AJIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHas moarpymnna (A-rpynmna)» u «nodounas noarpynmna (b-rpymmna)y,
MaJjbie U OOJIbIIIKE MEPUO/Ibl; COOTHOCUTH 0003HAUYEHMsI, KOTOPHIE UMEIOTCS B IEPUOIUYECKON TaOIHIle, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apAn spa, olriee
YHUCJIO JIEKTPOHOB U PACTIPEICTICHUE UX IO JIEKTPOHHBIM CJIOSIM); OOBACHITH 0OIIHNE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COECJUHEHUHN B MpenesaX MaJlbIX MEPUOJIOB U TIABHBIX MOATPYMI C
Y4ETOM CTPOCHUS UX aTOMOB;

6) maccuqbuuupoeaifnb XUMHYECCKUC 3JICMCHTBI; HCOPIraHUYICCKHUEC BCUICCTBA; XUMHUUCCKHUE PCAKIIUN (HO
YUCITY U COCTABY YUACTBYIOIIHX B pC€aKIHNU BCUICCTB, 110 TCIIJIOBOMY 3(1)cbeKTy, 10 U3MEHEHHUIO CTEIICHEHU

OKHCJICHHUS XUMHYCCKHUX BHGMGHTOB);

7)  xapaxmepuzoeams (ONKCHIBATH) OOIIME W CrElU(PUIECKHE XHMHYECKHE CBOMCTBA MPOCTBIX H
CIIO)KHBIX BEIECTB, TOATBEP)KJas ONUCAaHUE TPUMEpPaMH MOJEKYISPHBIX M HOHHBIX YpaBHEHHIA

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

8) cocmasnisme ypaBHEHHUS DIICKTPOIUTUUECKON JUCCOIMAIIMH KUCIIOT, IEIOYeH U COJIEH; TOJHBIC
COKpaléHHbIE YpaBHEHHS peaklHWii HMOHHOTO OOMEHa; YypaBHEHHUs peaklud, MOATBEPIKIAIOIINX
CYIIIECTBOBAHHNE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH Pa3JIMUHBIX KJIaCCOB;

9) packpvieamsb cywHOCHb OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIHA MOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLnil;
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10) mpoenoszupoeams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS; BO3MOXXHOCTH MPOTCKAHHS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) ewiuucissms OTHOCUTEIBHYIO MOJICKYJSIPHYFO W MOJSIPHYIO MACChl BEIECTB; MacCOBYIO JOJIIO
XMUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COSAMHEHHs; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaKkiuu;

12) crneoosamsv TpaBUIaM TOJb30BaHHUS XMMHUYECKOH MOCYIO0N M J1TaDOpaTOPHBIM OOOpYIOBaHHEM, a
Tak)Ke MpaBujaM oOOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C HMHCTPYKIHMSMH IO BBITIOJTHEHHIO
1a00PATOPHBIX XUMUYECKUX OMBITOB TIO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIISCTB (aMMHaKa U
YTJIEKUCIIOrO Trasa);

13) nposooums peaxiyu, IOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATD
OTIBITHBIM ITyTEM XJIOPUI-, OpOMUI-, HOIUA-, KapOoHaT-, hocdaT-, CUIIUKAT-, CyIabaT-, THAPOKCUA-UOHBI,
KaTHOHBl aMMOHHUSI W MOHBI HW3YYEHHBIX META/UIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax

HCOPraHU4CCKUX BCUICCTB,

14) npumensimv OCHOBHBIC OIEPALH MBICIHTEILHON NEATEIPHOCTH — AHAINW3 U CHHTE3, CpaBHEHHE,
000011IeHNe, CUCTEeMAaTU3aINIO, BBISABICHHE MPHUYUHHO-CIICACTBEHHBIX CBS3€H — ISl M3y4eHHs] CBOWCTB
BEIIECTB M XUMUYECKUX PEaKIMii; €CTECTBEHHO-HAYyYHbIC METO/IbI TI03HAHUSI — HAOJII0JICHUE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

Neri/it

HaumenoBanue paznenos u
TEM MPOTrPaMMBbI

Moaynb
BOCITMTATSIbHOM
MPOrpaMMbI
«IIKOJIbHBIN YPOK»

KomnunuectBo
JacoB

[Ipumeuanue (BO3MOXHOCTh
UCIIOJIb30BaHUS 110 TEME
AJIEKTPOHHBIX (IIU(PPOBBHIX)
00pa3oBaTeNbHbIX

pecypcoB)

Pa3nen 1. BemectBo u XuMuieckue peakiiuu

1.1.

[ToBTOpeHue u yriayoieHue
3HAHUI OCHOBHBIX pa3/ielioB
Kypca 8 kiacca

yCTaHOBJIEHHE
JOBEPUTETbHBIX
OTHOLICHUN MEXIY
YUYUTEJIEM H €TO0
YYCHUKAMH,
CIIOCOOCTBYIOLINX
MO3UTHBHOMY
BOCIIPUSATHIO
yYaIUMUCS
TpeOOBaHUH U MTPOCHO
yUUTeN,
MPUBJICYECHUIO UX
BHUMAHUS K
o0cyxaaeMoii Ha
ypoke napopmanumu,
AKTHBU3AINH UX
MO3HABATEIbHON
JeATeNbHOCTH

1.2.

OCHOBHBIE
3aKOHOMEPHOCTHU
XUMHUUYECKUX PeaKIuii

1.3.

DNEeKTpOIUTHYECKAS
nucconuanug. XUMHYECKHeE
peakuuu B pacTBOpax

UHUIMAPOBAHKE U
HOJICPIKKA
HCCIIEeI0BATENbCKOU
JeATeILHOCTH
IIKOJIbHUKOB B paMKax
peanu3anuu UMu
WUHMBUIYAJIbHBIX U
IPYIIIOBBIX
UCCIIEI0BATEILCKUX
MIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MOXXHOCTh
npruOOpPECTH HAaBBIK
CaMOCTOSITEJILHOTO
pelieHus
TEOPETUUECKOM
poOJIEMBI, HABBIK
TEHEPUPOBAHUS U
ohopmieHus
COOCTBEHHBIX HIEH,

Hudposast maboparopust
Releon, POII

Hudposas nadboparopus
Releon, POII
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HaBbIK YBaXUTEIbHOTO
OTHOILICHUS K TyKUM
uzesiM, 0(OpPMIICHHBIM
B paboTax Ipyrux
HCcClIeoBaTeeH,
HaBbIK IyOJIMYHOTO
BBICTYILJICHUS TIEpe]]
ayJUTOpHEH,
apryMEHTHUPOBAHUS U
OTCTauBaHMA CBOEH
TOYKHU 3PEHUS

Hroro no pazneny 17
Pa3nen 2. Hemerasuibl U UX COEIUHEHUS
2.1. | Obmiast xapakTepucTHKa NpUMEHEHUE Ha ypoke | 4 Enunas xonnexius [IOP
XUMUYECKUX JIEMEHTOB MHTEPAKTUBHAEIX HOpM
VIIA-rpynnel. ['anorensl pabOThl yUyaluXCs:
2.2. | OO6mas XapaKTepuCTHKA MHTC/UICKTYaTbHBIX 6 [ndposas naboparopus
Urp, CTUMYJIH UX
XUMHYCCKUX DJICMCHTOB p, ¢ YIHpYIoL Releon
. MI03HABATEIBHYIO
VIA-rpynnsl. Cepa u eé€ y
MOTHBAIIHIO
COCTMHEHHUS .
MIKOJIbHUKOB;
2.3. | Obmas JIACKYCCHIA, KOTOPBIE 7 Lleq)pOB?)ﬂg JIIJ‘}60paT0pH’I
XapaKTEPUCTHKA Q0T yYamuMes cleon,
XUMUYECKUX BO3MOXKHOCTb
3JeMEHTOB VA- IPHOOPECTH OBIT
rpynmsl. A3ot, Gochop BCIICHHA
¥ MX COCTHHEHMS KOHCTPYKTHBHOTO
JNAIIOTa; TPYTIIIOBOH 7
H(pOYpOK
2.4. | Obuas paGoTHI WM paGoTE B | O
XapaKTCPUCTHKA napax, KOTOpbl€ y4ar
XUMHICCKHX HIKOJIbHUKOB
snemeHToB [VA- KOMaH/IHO# paboTe u
TPyl YTIEpOX B3aUMOJIEHCTBHIO C
¥ KPEMHUH 1 UX APYTHUMH IE€THMH
COCTMHEHHUS
Htoro mo paznery 25
Pa3nen 3. Mertasuibl ¥ UX COEAMHEHUS
3.1. | OOmwue cCBOWCTBA METAIIOB | HWHHIIMMPOBAHHUE M 4 Hudposas maboparopus
OZIEPIKKa Releon, POIII, Equnas
UCCIIE0BATENbCKOM xosiekuus [IOP
AeATEeTbHOCTH :
3.2. | Baxueiimne MeTanibl M UX | MIKOJbHUKOB B paMkax | 16 http://mriya-

COCANHCHUA

peanusanuyu UMU
WHAWBUYaJIbHBIX U
IpYyTIIOBBIX
HCCIIEIOBATEIILCKUX

urok.com/categories/himiya/
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http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/

HPOEKTOB, YTO 1ACT
IIKOJIbHUKAM
BO3MOXHOCTb
NpHOOPECTH HAaBBIK
CaMOCTOSITEIILHOTO
peIIeHUs
TEOPETUUECKOU
po0JIeMBbl, HABBIK
reHEepUPOBAHUS U
oopmeHus
COOCTBEHHBIX UJICH,
HABBIK YBaKUTEIHHOTO
OTHOILICHUS K TyKUM
uzesiM, 0(pOpPMIICHHBIM
B paboTax Ipyrux
Hcclie[oBaTeNe,
HAaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpe]t
ayJUTOpHEH,
apTyMEHTHUPOBAHHS U
OTCTauBaHHs CBOCH
TOYKH 3PEHHS

Hrtoro mo pazneny: 20

Paznen 4. Xumus u okpyxaromias cpeia

4.1. | BemecTBa 1 MaTepuabl B MIPUBJIICUYCHUE 3 PO, hitp://mri a-
KW3HI 9eT0BEKA BHIMAHMIS urok.com/categories/himiya/

IIKOJILHUKOB K
LIEHHOCTHOMY acCIIEKTy
U3y4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3aus
uX paboThI ¢
MOJy4yaeMol Ha ypoKe
COLIMATILHO 3HAYUMOM
uHpopManuen —
WHUIMAPOBAHUE €€
o0cyxeHus,
BBICKa3bIBAHUSA
YYaIIUMUCS CBOETO
MHEHHUS 110 €€ NMOBOJAY,
BBIPa0OTKHU CBOETO K
HEW OTHOIICHHUS

Hrtoro mo pazneny: 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
[10 TTIPOTPAMME
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http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/

IHoypouHoe niianHnpoBaHue « XUMHUsD»

[IpumeuyaHue K TeMATHYECKOMY IJIAHUPOBAHMIO:
CoxpanieHHnbie 0003HAYECHNUSI TUIIOB YPOKOB!
1. YUH3 - ypok u3yueHus: HOBbIX 3HAHUII;
2. Y33 — ypok 3aKperuieHus 3HaHU;
3. KVY — xoMOMHUPOBaHHBIN YPOK;
4. YOUC3 — ypok 0000IICHHS U CUCTEMATH3AINH 3HAHMIA,
S)

YK — ypok KOHTpOI.

Ne HanmeHoBaHMe pa3/ie/ioB U TeM YPOKOB Koumn Tun IIpumeyanue
n/n YecTB | YypOKa
]
4acoB
1 Ilepuonnueckuii 3akoH. [lepronnueckast cucrema 1 YOUC3
xuMu4yeckux ayemeHToB 1. . Menjeneera
2 | 3aKOHOMEPHOCTU B U3BMEHEHUU CBOWCTB XUMHUECKUX 1 YOUC3
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
3 | Kimaccudukanusi 1 HOMEHKJIaTypa HEOPTaHUICCKUX 1 YOUC3
BEIIECTB
4 Buibl XUMUYECKOW CBA3U U THUIIBI KPUCTANIMYECKUX 1 YOUC3
peLIETOK
5 | Konrponbnas padora Nel o teme «IloBTopenue u 1 YK
yrayOseHre 3HaHUM OCHOBHBIX pa3zesioB Kypca 8
KJIaccay
6 | Knaccugukanus XuMHUECKUX PEaKIUi 110 1 YUH3
Pa3IUYHbBIM PU3HAKAM
7 | TloHsiTHE O CKOPOCTH XUMHUYECKON PEAKIIIH. 1 YUH3
IToHsTHE O TOMOTE€HHBIX M F€TEPOTr€HHBIX PEAKIMSIX
8 | [lonsaTHe 0 XuMHUeCKOM paBHOBecuU. DakTopHl, 1 KY
BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu u
10JIO)KEHNE XMMHUYECKOTO PABHOBECHS
9 | OKHCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 KY
10 | Teopust 31EKTPOTUTUYECKOMN TUCCOLUAIINH. 1 KY
CusnpHBbI€ U clla0dble AJIEKTPOJIUTHI
11 | MonHble ypaBHEHHsI peaKIfii 1 KY
12 | Xumudeckne CBOHCTBA KHCIIOT M OCHOBAHHIA B CBETE 1 KY
MPEJCTaBICHUN 00 SIEKTPOIUTHIECKOM
JCCOLUAITUHI
13 | Xumuueckue CBOMCTBa COJIEH B CBETE 1 KY
MIpeICTaBICHUH 00 IIMEKTPOIUTUYECKON
JUCCOLMAUN
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14 | TlonsTue o ruaApOIHM3E CoNeh KY

15 | OGo0mmenue u cucreMaTH3anys 3HaHUH YOUCs3

16 | IlpakTuueckas pabora Ne 1. «Pemenue ¥33
HKCHEPUMEHTAIBHBIX 33124

17 | KontponsHas paborta Ne2 o Teme YK
«DNEKTPOIMTHYECKAS TUCCOLUAINSL. XUMHYECKHE
peaxiuu B pacTBOPax»

18 | OOmas xapakTepUCTHKA TAIOTeHOB. XMMHUYECKHE YUH3
CBOICTBA Ha MPUMEPE XJI0pa

19 | XnopoBogopoa. CossiHast KHCI0Ta, XUMUYECKHE KY
CBOMCTBA, IOJIY4CHUE, IPUMECHEHUE

20 | Ilpaktuueckas padora Ne 2 o teme «Ilomyuenue ¥33
COJIIHOM KHCJIOTBI, U3y4eHUEe €€ CBOMCTB)

21 | BoruncneHus mo ypaBHEHUSM XUMHUYECKUX PEaKIIUi, KY
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE

22 | O6mas xapaktepucTrka >eMeHToB VIA-rpymnmbl YUH3

23 | AnnotponHbie MonuduKayu cepbl. Haxoxnenne KY
CephI U €€ COEJMHEHUN B IPUPOJIe. XUMUUYECKHE
CBOMCTBA CEpPBI

24 | CepoBOJOpO, CTPOCHUE, PU3HMUECKUE U XUMUIECKHE KY
CBOMCTBA

25 | Okcunel cepel. CepHast KUCIIOTa, GPU3NIECKUE U KY
XMMHUYECKHE CBOICTBA, MPUMEHEHHE

26 | XuMHYeCcKHe PeaKlny, JISKaIIue B OCHOBE KY
MIPOMBIIIIJIEHHOTO CIIOCO0a MOIY4YeHHs CEpHOU
KHUCJIOThL. XUMHUYECKOE 3arpsI3HEHUE OKPYKaIOIIEH
Cpezbl COeTMHEHHUSIMU CEepBI

27 | BeramcieHne MacCOBOM JTOJIM BBIXO/1a MTPOIYKTA KY
peaxkuuu

28 | OOmIas XxapakTepUCTHKA DIIEMEHTOB V A-TpYTIIIHI. KY
A30T, pacnpocTpaHeHue B IpUpoie, pusnueckue u
XMMHYECKHE CBOMCTBA

29 | AMMuak, ero (pu3nyecKre U XUMHUYECKUE CBOMCTBA, KY
MOJTyYeHHE U IPIMEHEHHUE

30 | Ilpaktuueckas padota Ne 3 o Teme «Ilomyuenue v33
aMMHaKa, H3y4eHHEe er0 CBOMCTBY»

31 | A3otHas kuciora, e€ (pU3NIeCKre 1 XUMHUECKUE YUH3
CBOMCTBA

32 | Hcnionb30BaHNe HUTPATOB U COJICH aMMOHHS B KY
KayecTBE MUHEPAJIbHBIX y100peHni. XuMHU4yeckoe
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMHU
a3ora

33 | ®ochop. Oxcua pocdopa (V) u dhochopHas YHWH3
KHCJIO0Ta, (PU3NYECKHe U XUMUUECKUE CBOMCTBA,
MOJTyYCHHE

34 | Ucnonb3oBanue pocdaroB B kKaueCcTBe MUHEPAITBHBIX KY

yno6peHuil. 3arps3HeHre NPUPOJAHON cpebl
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dhocharamu

35 | Yriepon, pacripocTpaHeHHe B IpUpoae, GU3nIecKre 1 KY
Y XMMHYECKHE CBOMCTBA
36 | Oxcunpl yriaepoaa, ux (pu3nyecKkue 1 XuMUIECKUe 1 KY
CBOICTBA. DKOJOTHYECKHE MPOOIIEMbI, CBSI3aHHBIE C
okcuzoM yriepoja (IV)
37 | YronpHas KucioTa u €€ colu 1 KY
38 | Ilpaktuueckas pabora Ne 4 o Teme «Ilomyuenue 1 v33
yriaekucioro rasa. Kauectsennas peakius Ha
KapOOHAT-MOHY
39 | IlepBoHavanmbHBIE TOHATHS 00 OPraHUYECKHUX 1 KY
BEIIECTBAX KAaK O COCIMHEHMSX YTIIepoia
40 | KpemHHii 1 €10 COSIMHECHHUS 1 YUH3
41 | IIpaktuueckas padota Ne 5. Permenue 1 ¥33
SKCIEPUMEHTAIBHBIX 33J1a4 N0 TeMe «BaxkHenmue
HEMETAJIJIbl U UX COCJIMHEHUS
42 | KonrponbHas padora Ne3 o teme «Baxneiimme 1 YK
HEMETAJIJIbl U UX COCIMHEHUS
43 | OOmras XxapakTepUCTUKA XUMHYECKHUX dJIEMEHTOB — 1 YUH3
MeTaiioB. MeTtannudeckas CBs3b U METAJIIMYecKast
KpUCTaJUIM4ecKas pemérka. usnyeckrue CBONCTBA
METaJIJIOB
44 | XuMHUYECKHE CBOMCTBA METAJIIOB. 1 KY
DIEKTPOXUMHYECKHUH Psiji HAIPsHKEHUH METAIIJIOB
45 | O6mume cnocoOsl nmonyyeHust MetayioB. CrijiaBbl. 1 KY
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIIUM,
€CITM OJIMH U3 PEareHTOB COJICPIKUT MPHUMECH
46 | IloHATHE O KOPPO3UU METAIIOB 1 KY
47 | lemouHble METAJLIBI 1 KY
48 | Oxcuapl ¥ THIPOKCHIBI HATPUS M KaJTUs 1 KY
49 | I[llemoyHO3eMeNbHBIC METAIIIBI — KAJIBIIUKA U1 MarHUH 1 KY
50 | Baxueiimme coeUHEHUS KAJIBIIHAS 1 KY
51 | O0oOuenne U cucTeMaTU3aIns 3HAHAI 1 YOUC3
52 | XK&cTkocTh BOJIBI M CLIOCOOBI €€ YCTpaHEeHHUs 1 KY
53 | Ipaktuueckas pabora Ne 6 mo teme «KECTKOCTH 1 V33
BOJIbI ¥ METO/IbI €€ YCTPAHEHUS»
54 | AnroMuHMiA 1 KY
55 | AmdoTepHble CBOWCTBA OKCUIA U THAPOKCHIA 1 KY
56 | XKenezo 1 KY
57 | Oxcunpl, ruapokcuasl U comu xkenesa (II) u xenesa 1 KY
(m
58 | O000mEenne U cucTeMaTU3aIHs 3HAHNI 1 YOUC3
59 | Ilpaktuueckas paborta Ne 7. Pemenue 1 v33
AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHenmme
METaJIJIBI U UX COCTUHEHUS
60 | BeramcieHus mo ypaBHEHHSIM XUMHUYECKAX PEAKITHIA, 1 KY

€CIIM OJIH U3 PEareHTOB JaH B H30BITKE WIH
COICPKUT MpUMeCH. BrIunciieHuss MacCoBOM A0JIH
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BBIXOJIa MPOJIYKTa peakluu

61 | O6o0meHne U cucTeMaTu3anus 3HaHUN YOUC3

62 | KontponwsHas pabora Ned o Teme «BakHeitmme YK
METaJIIBI U UX COCTUHEHUS

63 | BemecTBa u MaTepualibl B TOBCEHEBHOMN KU3HU KY
YeJI0BEKa

64 | Xumuyeckoe 3arps3HeHHE OKPY)KArOIIEH CpeIbl KY

65 | Poip xuMHM B pEHICHUH SKOJIOTHYECKHX Mpo0IeM KY

66 | PesepBHbIii ypok. O6001IEHIE U CHCTEMATH3aLUs YOUC3
3HaHUI

67 | PesepBHbIii ypok. O6001IEHHE U CHCTEMATHU3ALUS YOUC3
3HaHUI

68 | PesepBHbIii ypok. O6001IEHHE U CHCTEMATHU3ALUS YOUC3

3HaHUU

18




JIucT nomoJiHeHH 1 M3MEHEeHN

Xumus, 9 Kiaacc

Jara XapakTepucTUKA U3MEHEHU I PexkBU3HUTHI Iloanucey auna,
BHeCEeHHUSI JOKYMEHTA, BHeECIIEro 3anuch
U3MEeHeHn KOTOPbIM
3aKpeIvieHo
H3MeHeHHne
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