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PaGouas mporpamma mo XxumMuM pa3paboTaHa B COOTBETCTBUU € (efepalbHbIM rOCYAapCTBEHHBIM
00pa3oBaTEeNbHBIM  CTAHAAPTOM OCHOBHOTO  OOIIEr0  OOpa3oBaHMs, YTBEPKAEHHBIM IPUKA30M
muHHcTepcTBa npocsemmenuss PO or 31 mas 2021 roma, mpukaz Ne 287 um Ha ocHOBe (QenepaabHOR
paboueii mporpammsl mo xumud, pazpadoranHoir ®I'BHY MCPO PAO, a takke OpHEeHTHpOBaHA Ha
IIEJIEBbIE MTPUOPUTETHI TyXOBHO-HPABCTBEHHOTO PA3BUTHS, BOCIIUTAHUS M COLMAIM3AIMN O0yYarOIINUXCS,
copmynupoBaHHbIe B esiepanbHOil paboueli mporpaMme BOCIUTAHUS.

B 9 knacce B cOOTBETCTBUM € Y4€OHBIM IUIAHOM IIKOJIBI M TOJIOBBIM KaJ€HAAPHBIM I'paMKOM Ha
YPOKH XHUMHH OTBOIUTCS 68 4 (2 1 B Henemto, 34 yueOHbIC HECIHN).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

BemecTBo 1 xXuMHuecKas peakuust

[Iepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumudeckux sieMeHToB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB HEPBBIX TPEX
NEpUOJIOB, Kajus, KajblMsg W HMX COEAMHEHHH B COOTBETCTBUU C IIOJIOKEHHEM DSJIEMEHTOB B
Ilepuonuueckoil cuctemMe ¥ CTPOEHUEM UX ATOMOB.

CrpoeHue BeniecTBa: BUAbl XMMHUECKOH CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

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

XUMHUUYEeCKHEe CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PaA3JIMYHBIM KJIaCCaM HCOPIraHUYCCKUX
COGHHHGHHﬁ, TCHETHUYCCKAsA CBA3b HCOPIraHNYCCKHUX BCIICCTB.

Knaccupukanuss XMMHUYECKHX peakIuil MO0 pa3IUYHbIM MpH3HaKaMm (10 YHCIy W COCTaBy
Yy4YacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3((}eKTy, MO H3MEHEHUIO CTEleHeH OKHCIECHHUS
XMMHUYECKUX 3JIEMEHTOB, 10 O00paTHMOCTH, MO YYacTUIO KaTalu3aTopa). DK30- M HHIAOTEPMHUYECKHUE
peakuuu, TepMOXUMHUYECKUE YPABHEHHUS.

Ilonstue o CKOpPOCTH XHUMHUYECKOU pPCaKknuu. [TonsiTue 00 O6paTI/IMLIX u H606paTI/IMHX XUMHUYCCKUX
peaKknuiXx. IIoHsTHE O TOMOI€HHBIX U TCTCPOTCHHBIX PCAKIUAX. [ToHsaTHE O XUMHUUYECKOM PpaBHOBCCHH.

(DaKTOpBI, BJIMAIOINIME HA CKOPOCTH XHUMHYISCKOM PCAKIMHU U IMOJIOKECHUC XUMHUYCCKOI'O0 paBHOBECH .

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakiuu, AIEKTPOHHBIN Oaytanc OKHCITUTEIBHO-
BOCCTAHOBUTEIBHOM peakiuu. CoCTaBlIeHUE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3MeKTPOIUTHUECKOMN TUCCOLMALINN. DIAEKTPOIUTHI U HEANEKTPOJINThL. KaTnoHbI, aHMOHBI.

MexaHu3M OUCCOLMALlMA  BEIIECTB C Pa3jINUHbIMU  BUAAMU XxuMuueckor cBsa3u. CTeneHb
JUucCcoranuu. CuibHBIE M ClTa0bIe QJICKTPOJIUTHI.

Peaknium MOHHOrO oOOMEHa. YCJOBUS NPOTEKaHUS pPEAaKUMid HOHHOrO OOMEHa, TOJHbIE W
COKpalI€HHbIE HWOHHBIE YpaBHEHMsS peakuuid. CBoWCTBa KHCIOT, OCHOBaHMH W COJIel B CBETE
NpeJCTaBIeHUNA 00 AIIEKTPONUTHYECKON nuccornuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumernm: O3HAKOMJICHME C MOJACIISIMU  KPUCTAJUIMYCCKHUX peHIéTOK
HCOPraHNYCCKUX BCIICCTB — MCTAJIJIOB U HCMCTAJIJIOB (Fpa(i)I/ITa n anMa:sa), CJIOXXKHBIX B€IICCTB (xnopw:[a
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HaTpHsl); UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pEaKIMU OT BO3JEHCTBHUSA DPAa3IUYHBIX
(baxTOpOB; HCCIEAOBAaHUE BJIEKTPOIPOBOIHOCTU PAaCTBOPOB BELIECTB, MPOIECCa AUCCOLMALUHN KHUCIOT,
mieoued M coled  (BO3MOXHO — MCIIOJIB30BAaHME  BUAECOMATEPUAOB);  IPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKH MPOTEKAHUS PEaKkii HOHHOTO oOMeHa (0Opa3oBaHUE 0Ca/IKa, BbIIEICHUE
rasza, oOpa3oBaHME BOJIbl); ONBITOB, WJLIIOCTPUPYIOIIHUX IPUMEPHl OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuM pPas3oKEHMs, COCIMHEHMs); paclo3HAaBaHHE HEOPraHMYECKUX BEIIECTB C
IIOMOILBIO KAYECTBEHHBIX PEAKIIMIA HA HOHBI; pEIIEHUE SKCICPUMEHTAIbHbIX 3ajay.

HeMeTanabl 1 UX cOeTUHEHUS

OOmast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIC CTETECHU
okucienus. CtpoeHne u GU3NYECKUE CBOMNCTBA MPOCTHIX BEIIECTB — T'aJlOTeHOB. XMMHYECKHE CBOWCTBA
Ha IIpUMepe XJopa (B3auMOJEHCTBUE C METAJUIAMM, HEMETaJlIaMHy, 1ieio4amu). Xiaoposogopoa. ConstHast
KHMCJIOTA, XMMHYECKHE CBOWCTBA, IOJIy4Y€HHE, NpUMEHEHue. JlelcTBUE XjIopa M XJIOPOBOAOPOJIA Ha
OpraHu3M uejoBeka. BaxkHelnue XJI0puabl U UX HAXO0XKIECHHUE B IPUPOJIE.

O6mras xapaktepuctuka 35eMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
CTEIIEHU OKHCIICHUS.

Crtpoenue u (u3HuecKre CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOAAa U Cepbl. AIIOTPOIHBIE
MoaU(UKAIIMHN KUCIOPOJa U cepbl. XUMHUYECKHEe CBOMCTBA cepbl. CepoBOAOPO, CTpOCHHE, (PU3NUECKHE U
XuMuyeckue cBoiicTBa. OKcHIBI cepbl Kak MPEJCTAaBUTEIM KHUCIOTHBIX OKcHAOB. CepHas KHCIIOTa,
¢dbu3nueckue U XMMHYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENS Kiacca KHCIOT U CHelu(UYEcKue).
XUMHUYECKUE DPEAKIMH, JIeKalle B OCHOBE MPOMBIIUICHHOTO CHOco0a MOTYYeHHs] CEPHOM KHCIOTHI.
[Ipumenenue. Conu cepHOU KHUCIOTHI, KAUeCTBEHHAsl peakuus Ha cyibdar-uon. Haxoxxnenue cepsl u eé
COCIMHEHUM B mpupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWEH Cpeabl COCOUHEHUSMHU CEphl
(KUCIOTHBIE JOX M, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpalllEHusI.

OOmiast xapakrepucTuka 3meMeHToB VA-rpynnbsl. OcoOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIe
CTETIEHU OKHCJICHHUS.

A30T, pacnpocTpaHeHue B NpUpoje, pu3ndeckue U xumuueckue cBoiictBa. Kpyrosopor asora B
npupoae. AMMHMAK, €ro (QuU3MYecKue M XUMHUYECKHE CBOICTBa, mHojyuyeHue u mnpumeHeHue. Conu
aMMOHMS, UX (U3MYECKHe W XHMMHUYECKHE CBOMCTBA, NMpuMeHeHHe. KauecTBeHHas peaklus Ha HOHBI
aMMOHMs. A30THasg KHCJIOTa, €€ MoiydyeHue, (u3nyeckue M XHMMHUYECKHe CBOHcCTBa (0OlIMe Kak
NpeJCTaBUTENs KJlacca KUCJIOT M crneuugudeckue). Mcmonb3oBaHMEe HUTPATOB M COJEW aMMOHMS B
KayecTBE MHUHEpAIbHBIX yJI0OpeHuil. XUMHUYecKoe 3arpsi3HEeHHe OKPYKAIOLIEH cpenbl coelnHEHHSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa, TOUBbI U BOJOEMOB).

®ocdop, amtorponHsie Moaudukanuu (ocdopa, GuMUEcKue U XUMUYECKHe cBOMcTBa. OKCHT
docdopa(V) u dpochopHas kucnora, pusnveckre ¥ XUMUIECKHE CBOICTBa, moyueHue. Vcrnonp3oBaHue
¢dochaToB B kKayuecTBe MUHEPAIBHBIX YI00PEHUH.

OOmas xapakTepucTuka 31eMeHToB |V A-rpymnmnel. OcoO€HHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUSL.

VYrnepon, aJuioTponHble MOAU(UKAIMK, pacpoCTpaHEHHE B MPUPOJE, PU3UUECKHE U XMMHYECKHE
cBoiicTBa. Ancopbuusa. Kpyroopor yriepoga B mpuposae. Okcuipl yriepoja, MX (QHU3HUECKHE U
XMMHYECKHE CBOWCTBA, EHCTBUE HA JKUBBIE OPraHMU3MBI, MOJYYEHHE M IPHUMEHEHHUE. DKOJOTMYECKHE
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npoOneMbl, cBsizaHHBIE ¢ okcumoMm yriaepoxa(lV); rumoresa ria00ambHOTO TOTEIUICHHUS KJIMMaTa;
MApHUKOBBINA 2PQPEKT. YTOJIbHAS KUCIOTA U €€ COJH, X (PU3NYECKHe U XUMUUECKUE CBOMCTBA, OJTyUYCHHE
u npuMeHenue. KauecTBeHHas peakuus Ha KapOoHaT-wMoOHBL Vcmonb3oBaHWEe KapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavasibHBIC MOHATHS OO0 OPraHWYECKHX BEIIECTBaX KaK O COSAMHEHUSX yriepoja (MeTaH,
9TaH, 3TUJICH, AlleTHJICH, 3TAHOJ, IIUIEPUH, YKCYCHasl KucioTa). MIX cocTaB M XMMHUYECKOE CTPOEHUE.
[TonsiTie 0 OWOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax, yriieBoJaX — M UX POJH B JKU3HH
yesioBeka. MarepuanbHOe €IMHCTBO OPraHUYECKUX M HEOPTAHUUECKUX COSIUHEHUH.

Kpemuuii, ero ¢usnyeckne W XUMHYECKHUE CBOMCTBA, MOJy4YeHHUE M TpuMeHeHue. CoequHEeHUs
KpemHHs B mnpupoxae. OOmme mnpexactaBieHuss 00 oxcuae kpeMHusi(IV) M KpeMHHEBOW KHCIIOTE.
CunMkathl, UX KCIOJIb30BaHHE B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH. BakHeime cTpouTenbHbIe
MaTepHalibl: KepaMHKa, CTEKJIO, IIEeMEHT, OeTOH, jkene300eToH. [IpobiieMbl 6e30MMacHOr0 MCIOIb30BaHUS
CTPOUTEIILHBIX MaTEPUAJIOB B MIOBCEHEBHOMN YKH3HU.

Xumuueckuii IKcnepumenm: n3yuyeHue oOpa3llOB HEOPraHWYECKHX BEILECTB, CBOWCTB COJISHOM
KHUCJIOTBI; IPOBEACHHE KAYECTBEHHBIX pEAaKLUMH Ha XJOPHI-MOHbI M HaOMIO/eHHE INPU3HAKOB UX
IIPOTEKaHMS; ONBITHI, OTpa)KkarolMe (PU3NUECKUe U XMMUYECKHE CBOICTBA rajlor€eHOB M MX COECJUHEHUMN
(BO3MOYKHO MCIOJIb30BaHUE BHJIEOMATEPUANIOB); 03HAKOMJIEHHE C 0OpasliaMu XJIOPUAOB (TaJOre€HHUI0B);
O3HAKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ COCIUHEHHUAMHU (BO3MOXHO HCIIOJIIB30BAaHUE BUAECOMATEPUAIIOB);
HaOmoIeHNne Tporecca OOYIJIMBAHUS caxapa IOJ JAEHCTBHEM KOHLIEHTPHPOBAHHON CEpHOM KHCIIOTHI;
U3Y4YEHHE XUMUYECKUX CBOWCTB pa30aBiIC€HHONW CEpHOW KUCIIOTHI, IPOBEIEHNE KAUECTBEHHON peaKuy Ha
Cynb(aT-uoH M HaOJIOJeHHE NpU3HaKa e€ MPOTeKaHWs; O3HAKOMJICHHE C (PU3MUECKUMH CBOICTBaMHU
a3ota, ¢pochopa 1 UX coeNMHEHUH (BO3MOXKHO UCIIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMy a30THBIX U
¢dochopHBIX ynoOpeHMii; moiydeHue, coOupaHue, paclo3HaBaHHWE W M3yYeHHE CBOWCTB aMMHAKa;
IIPOBE/ICHUE KAueCTBEHHBIX peakIUil Ha MOH aMMOHHUS M (oc}aT-HOH M H3yuyeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI € MeAblo  (BO3MOXKHO
UCIOJIb30BAaHUE BUAECOMATEPHUAJIOB); M3yYEHHE MOJENCH KPHCTANIMYECKUX PEHIETOK anMasa, rpadura,
(ymiepeHa; 03HaKOMJICHHE C IPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTUBOrasa; IOJIydeHHe, COOMpaHUe, PACIIO3HABAHUE U M3Y4YEHUE CBOMICTB YIVIEKHUCIIOTO
rasa; NpoBeJileHHE KadeCTBEHHBIX peakIMii Ha KapOOHaT- M CHJIMKAT-MOHBl U M3y4eHHE NMPU3HAKOB UX
IIPOTEKAaHUs;  O3HAKOMJIECHME €  NPOAYKIMEW  CHIMKATHOW  IPOMBIIIJIEHHOCTH;  PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BakHelnre HeMeTalulbl U UX COEIUHEHUS».

MeTajibl H UX COCAMHEHUSA

OOmiast XxapakTepUCTUKa XUMHYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHMU MX MOJIOXKEHHS B
[Tepuonnueckoit cucrteMe xumuueckux sneMmeHToB [[. M. MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTayIoB. MeTtamndeckas CBA3b U METAJUIMYECKasi KpUCTAIITNYECKasi peléTka. DINeKTPOXUMUYECKUHN Pt
HanpspKeHUH MeTayuioB. Ou3nyeckrue U XMMHUYECKHe CBOMCTBa MeTayuioB. OOiue crnocoObl MOTydeHus
MeTaisioB. [IoHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'YH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie metamnsl: nojioxkeHue B Ilepronnueckor cucreme Xumuyeckux siaemeHToB [, U.
MenpeneeBa; CTpOCHHE WX aTOMOB; HaxOXJeHHE B mpupoze. Ou3nyeckue u XMMHUYECKHE CBOWCTBA (HA



npuMepe HaTpust ¥ Kajust). OKCUIBI U TUAPOKCUABI HATPHs U Kanus. [I[puMeHeHre menouyHbIX METa/IOB U
UX COSOUHEHUN.

[[lenoyHO3eMeNnbHBIE METaUIbl MarHuil W Kajublui: mosiokeHue B Ilepuoguueckoit cucreme
xumudeckux 3eMeHToB JI. . MenpaeneeBa; cTpoeHHE MX aTOMOB; HaXOJIeHHUE B TIpupoje. Pusnveckue
U XUMHUYECKHE CBOWCTBA MarHus M Kaibplud. BaxHeiinive coeguHEHUs KalbLUs (OKCHA, THUAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nosioxenue B [lepuonuueckoit cucreMe xumuueckux snemeHtoB . M. MenneneeBa;
CTPOGHHUE aToOMa; HaxoXJeHue B mnpupojae. Duznueckue U XUMHUUYECKHE CBOMCTBA aTIOMHUHUSI.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH A AITFOMHHHSL.

Kenezo: monmoxenue B Ilepuonnueckoi cucrteme xumuueckux anemeHtoB JI. M. Menpgeneena;
CTPOCHHE aToMa; HaxoXJcHue B mpupojae. dusnueckrne M XUMHUYECKHE CBOWCTBa xkene3a. OKCHUBI,
ruapokcubl u conu xenesza(ll) u sxeneza(lll), ux cocras, cBoiicTBa U MoTy4EHUE.

Xumuueckuii IKCnepumenm: O03HAKOMIICHHE ¢ 00pa3llaMy METaJIOB M CIUIABOB, UX (PHU3UYECKUMHU
CBOWCTBaMHM; U3yYCHHE PE3YIbTATOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aUMOJCWCTBUS OKCHJA KajJblUd M HATpUi C BOAOH (BO3MOXKHO HCIIOJNIB30BaHHE
BUJICOMATEPHAJIOB); UCCIEJIOBAaHHE CBOWMCTB KECTKOM BOJBI; MpoIlecca TOPEHUS JKejle3a B KHCIOPOC
(BO3MOJKHO HCIIOJIb30BAaHUE BHICOMATCPUAIIOB); IPU3HAKOB IMPOTEKAHUS KAYECTBCHHBIX PEAKIIMA HA UOHBI
(MarHms, Kayupnus, adroMuHMs, 1uHka, xkene3a(ll) u xenesa(lll), mexau(ll)); HaGaromEeHMEe W omucaHue
MPOIIECCOB OKpAIIMBaHUs IUIAMCHM WOHAMU HATPHS, Kalus WU KajblMs (BO3MOXHO WCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); UCCIIEOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHS M TUAPOKCHIA I[MHKA,
peleHne YKCIePUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelIre MeTaulbl U UX COCTMHEHUS.

XuMus U OKpYy:Kaoumas cpeaa

HoBbie matepuanbl u TexHonoruu. BemecTBa u maTepualibl B MOBCEAHEBHOM JKU3HU YENIOBEKA.
Xumusg U 310poBbe. be3onacHoe HCIONb30BaHME BEIIECTB UM XMMHUYECKUX peakuuil B ObITy. [lepBas
MOMOIIIb IPU XUMHUUYECKHX OXKOTax M OTpaBieHUsIX. OCHOBBI SKOJOTUUECKOW T'PAMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpYXarollel cpensl (TpenenbHas aomyctuMas KoHieHtparus BemectB — [1JIK). Pons
XUMHUU B PEIICHUH YKOJIOTMUECKHUX MPOOIIEM.

[IpuponHble HWCTOYHHMKHU YTIEBOJAOPOAOB (YroJib, TMPUPOJHBIN Ta3, He(PTh), MPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

Xumuueckuii IKcnepumenm: WM3ydeHHe OOpa3LOB MaTepHaoB (CTEKIIO, CIJIaBbl METAJJIOB,
MOJINMEPHBIE MaTepUaJIbI).

ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

I/I3y‘-ICHI/IC XHMUH B 9 Kiacce HaIllpaBJICHO Ha JOCTHUXXCHUC O6y‘-IaIOIJ_[I/IMI/IC$I JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U TPCAMCETHBIX PE3YJILTATOB OCBOCHUSA yqe6H0r O IpcameTa.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHEIE PE3YyIbTAaThl OCBOCHUA NPOTpaMMbl OCHOBHOTO O6IJ_ICFO O6p8.30BaHI/I$I JOCTUI'alOTCA B
X0I¢€ O6yquH${ XHUMHUU B CAUHCTBEC y‘I@6HOI71 M BOCHUTATCIILHOM JACATCIbHOCTH OpFaHI/ISaHI/II/I B



COOTBCTCTBUU C TpaJuIUOHHBIMH pOCCHfICKHMH CONMOKYJIIbTYPHBIMH W JYXOBHO-HPAaBCTBCHHLIMU
OCHHOCTAMU, IIPUHATBIMU B 06I_HCCTBC IIpaBUJIaMH 1 HOpMaMH IMOBEACHUA U CHOCO6CTBYI-OT mnmpoueccam
CaMOIIO3HAaHUs, CaMOPa3BUTHUA U COLUAJIM3allun 06yqafoumxc;1.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:
ITaTpHoTHY€CKOro BOCIIUTAHUSA

1) LEHHOCTHOrO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYUHOMY
HACNIENI0, TIOHMMAHUS 3HAYCHHUS XUMHUECKOW HAyKH B JKH3HM COBPEMEHHOTro 0OIIecTBa,
CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMaLelt 0 MepeIOBbIX JOCTHKEHUIX U OTKPBITUAX MUPOBOU
Y OTEYECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA;

Fpamancxoro BOCIIUTAHUA

2) NpeACTaBJICHUA O COLUAJIBHBIX HOPMAax MU IIpaBUIaxX MECKIMYHOCTHBIX OTHOIIIEHHUU B KOJIJICKTUBCE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IMOJE3HOH, Y4eOHO-HMCCIEI0BaTEIbCKOM,
TBOPUYECKON M JPYTUX BUAAX JAEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOH NEATEIbHOCTH
IIpHU BBIIIOJHCHUHU y‘-I€6HI)IX, IMMO3HABATCJIIbHBIX 3aJla4y, BBIIOJHCHHU XHMHUYCCKUX OSKCIICPUMCHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIOHHMMAHUIO W B3aMMOIIOMOIIM B MPOIECCE ATOM
y‘-I€6HOI7I ACATCIIBbHOCTH, TI'OTOBHOCTH OIICHUBATH CBOE IMOBCACHHUEC U IIOCTYIIKM CBOUX TOBapHHIGﬁ C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

HeHHOCTI/I HAYYHOI'O ITO3HAHUSA

3) MHMPOBO33PEHUECKUX TPEICTABICHUN O BEIIECTBE M XHUMHUYECKON pPEaKIUHU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIAIOIIMX OCHOBY ISl HOHUMAHUS CYIIHOCTH HAay4YHOU
KapTUHBI MHpPA; MPEJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs TPUPOJBI, B3aUMOCBS3SIX
YyesoBeKa C IPUPOJIHOU CPeloH, O POIU XUMHUHU B IIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

4) no3HaBaTeNbHBIX MOTHBOB, HANIPABJICHHBIX Ha MOJIyYCHHE HOBBIX 3HAHMM MO XMMHUHU, HEOOXOAUMBIX
U1 00bsCHEHUS HAOJI0JaeMbIX MPOLIECCOB U SIBICHMIA;

5) mno3HaBaTeNbHOH, HMHMOPMAIIMOHHOM M YWTATENbCKOM KYJIbTYpbl, B TOM 4YHCJIE€ HaBbIKOB
CaMOCTOSITENIbHOH  paboThl ¢ y4eOHBIMM TEKCTaMM, CIPAaBOYHOM JUTEpaTypoi, JOCTYIHBIMU
TEXHUYECKUMHU CpeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHHI0O ¥ TIO3HAHUIO, IFOOO3HATENLHOCTH, TOTOBHOCTM M CIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW U WCCIIEOBATEIBCKOW JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEeHHS B JajbHEHIIEeM;

®opMHPOBaHUS KYJIbTYPbI 310pPOBbS

7) OCO3HaHUs LIEHHOCTU >XKM3HHU, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3/J0POBbIO, YCTAaHOBKH Ha
3/I0pOBBIM 00pa3 >KU3HHM, OCO3HAHUS MOCIEICTBUN M HENpPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOeHUs
aJIKOTOJIsl, HAPKOTUKOB, KYPEHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUII O€30MAaCHOCTH NpU OOpaleHHH
C XUMHUYECKUMH BELIECTBAMU B OBITY U pealbHOM KHU3HH;



TpyaoBoro BocnuTaHus

8) nHTEepeca K MPaKTUUECKOMY M3YyUEHHUIO Mpodeccuil u TpyAa pa3iuyHOro poja, yBaKeHUE K TPYAY U
pe3ynbTaTamM TPYJIOBOM JEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE IMPUMEHEHHUS NPEIMETHBIX 3HAHUM 110
XUMHUH, OCO3HAHHOTO BBIOOpa WHAMBHUAYAILHON TPACKTOPUU MPOAOKEHUsS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHUMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN;
yCHEIHOW NpoPecCUOHANBHON JAESITEIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUM; TOTOBHOCTh
aJIanTUPOBaThCs B MpodeccrnoHalbHOI cpeie;

IKO0J0rH4eCcKOro BOCIUTAHUS

9) 9KOJIOTHYCCKH ueﬂecoo6pa3H0ro OTHOIICHHA K IMIPHUPOAC KaK HCTOYHUKY KHU3HU Ha 36MH€, OCHOBE ¢€
CYIICCTBOBAHUS, NOHHMMAHUA LCHHOCTU 3A0POBOIO U 0e301acHOTO 06pa3a JKHN3HH, OTBCTCTBCHHOI'O
OTHOIICHHUA K CO6CTB€HHOMy (1)I/I3I/I‘IGCKOMy U IICUXUYCCKOMY 3IJ0pPOBBIO, OCO3HAHHA LCHHOCTH
CO6JIIOZI€HI/I$I ImpaBujI 0e301acHOTO IMOBCACHHUA IIPU pa60Te C BCHICCTBAMHU, a TAKKC B CUTyallUAX,

YrpoKaromux 310pOBbI0 U JKU3HU HIO,HCﬁ;

10) cnocoOHOCTM NPUMEHATh 3HAHMS, MOJIy4aeMble NPU HM3YYEHUHM XHUMHUH, U1 pELIeHus 3a7ad,
CBA3AHHBIX C OKPYKAIOIIEW IPUPOJHOM CpENoM, IOBBILIEHUS YPOBHS JSKOJOTMYECKOW KYIbTYpHI,
OCO3HaHMS TIJI00AJBHOIO XapakTepa HKOJOTMYECKUX MpoOsieM W IyTedl UX pelleHHs OCPeICTBOM

METOA0B XMMHH,

11) oSKojmOrM4yeckoro  MbIIUIEHUS, YMEHUS  PYKOBOJACTBOBATbCA WM B  I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX Pe3yNbTAaTOB  BBUACIAIOT 3HAUYUMbIE i1 (DOPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAayUYHbIE MMOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA, MPOIIeCC,
AKCIIEPUMEHT U Jp.), KOTOPBIE HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPeIMeTaxX U MO3BOJISIOT
Ha OCHOBE 3HaHUW U3 ATHX MpeIMeTOB (OPMUPOBATH MPEJCTABICHHUE O IEIOCTHON HAyYHOW KapTHHE
MHpa, U YHUBEpCaJdbHbIE y4eOHbIE MeWcTBHs (MO3HABATENbHBIC, KOMMYHUKATUBHBIE, PETYISTUBHEIE),
KOTOpbIe oOecneunBaroT (OPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJIAHUPOBAaHUIO U
OCYIIECTBJICHUIO YUYCOHOU eATETLHOCTH.

MeranpenmMeTHble pe3ynbTaTbl OCBOGHHS OOpa3oBaTENbHOM MNPOrpaMMbl MO XUMHHM OTpa)XaroT
OBJIAJICHUE YHUBEPCAIbHBIMU II0O3HABATEIBHBIMU JACHUCTBUAMHU, B TOM YHUCIIE:

Ba30BbIMH JJOrHY4eCKUMH AelCTBUSIMHU

1) ymeHueM HCHOIb30BaTh MPHUEMBI JOTMYECKOTO MBIIUIEHUS NMPH OCBOEHUU 3HAHUN: pPACKphIBATH
CMBIC] XUMHUYECKUX MOHITHHA (BBIIEIATH MX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATh B3aWMOCBS3b C
OPYTUMU TOHSATHSIMH), HCIIOJIb30BATh TMOHATHS /i OOBSCHEHUS OTIENbHBIX (AKTOB U SIBJICHHIA;
BBIOMpATh OCHOBAHUS U KPUTEPHUH IS KJIACCU(UKAIMA XUMUYECKUX BEIIECTB U XMMHUECKHUX PeaKIuil;
YCTaHABIIMBATh MPUYMHHO-CJIEJICTBEHHbIE CBSI3U MEXIYy OOBEKTaMH H3y4YEHHS; CTPOUTH JIOTHYECKHE

pacCyxKacHusd (I/IH)IYKTI/IBHI)IG, ACOYKTHUBHBIC, 110 aHa.]'IOFI/II/I); J€JIaTh BBIBOAbI U 3aKJIFOUYCHU S,



2) yMeHHMEM NpPUMEHITh B IIpoLEcCe ITO3HAHMS IOHATHS (IIPEAMETHBIE W METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOIb3yeMbIE B XUMHH, TPEOOPA30BBIBATH IIUPOKO IPUMEHSIEMbIE
B XMMHUH MO/JICJIbHBIC MPEICTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XUMHUecKas (hopmyia u
yYpaBHEHHE XMMHUYECKOW pEeakuu — MpHU PELICHUH y4eOHO-TIO3HABATENBHBIX 337a4; C Yy4ETOM I3THX
MOJZCJIBHBIX IIPEJICTABICHUN BBIABIATD M XapaKTEPU30BaTh CYILECTBEHHBbIC IIPU3HAKA H3y4aeMbIX
O0OBEKTOB— XHMMHUYECKHX BEIIECTB W XHUMHYECKHX PEaKIHii; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
[IPUYMHHO-CIIEACTBEHHBIE CBSA3M M IPOTUBOPEYMsS B M3Y4acMbIX IIpOLECCaX M SIBICHUAX; MpeLIararb
KPUTEPHUH ISl BBISBICHUS 3TUX 3aKOHOMEPHOCTEW M MPOTHUBOPEUMNil; CAMOCTOATEIBHO BHIOUPATH CIIOCO0
pemieHust yuyeOHOM 3amaum (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIICHHs, BBIOMpaTh Haubosee
MOAXOAUINM ¢ YUETOM CaMOCTOSITENIBHO BbIJIEJIEHHBIX KPUTEPUEB);

Ba3oBbpIMHM HcciIe10BaTEILCKUMH JeHCTBUSIMU

3) yMeHHuEM HCIIO0JIb30BaTh MOCTaBJIEHHbIE BOIIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUSA, a TaKXKE B
KayecTBE OCHOBBI /s (POPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYKJICHUU;

4) npuoOpereHHe oOmnbITa MO0 [UIAHUPOBAHUIO, OpPraHM3alUMU M [POBEACHUIO YYEHHUYECKUX
SKCIIEPUMEHTOB: yMEHUE HaONoAaTh 3a XOAOM IpOIecca, CaMOCTOSATEIbHO IPOTHO3UPOBATH €ro
pe3ynbTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJABl 10 pe3yjibTaTaM IPOBEAEHHOIO OIbITA,
MCCIIEIOBAHMSI, COCTABIIATH OTYET O MPOCTAHHON padoTe;

Paboroii c undopmanueit

5) ymMeHueM BBIOMpATh, aHATTU3UPOBATh M MHTEPIPETUPOBATH WHPOPMAIIHIO PA3TIHMYHBIX BUAOB U (Popm
MPEJCTAaBICHUS, MOIY4YaeMYI0 U3 Pa3HbIX WCTOYHHMKOB (HAyYHO-IOMYJIIpHAs JUTEpaTypa XUMHUUYECKOTO
COJIep>KaHus, CIIpaBOYHbIE 1MOCOOMs, pecypchl VIHTepHeTa); KpUTUYECKHU OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

6) yMEHHEM MpHUMEHATh pPa3JIMYHbIE METOABI W 3alpochl HpU TMOHMCKe M 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBIIOJHEHUS Y4YEOHBIX M IO3HABATENIbHBIX 3a]ad
ONpeAeNéHHOro TUMA; NPUOOpETeHHEe OmbiTa B O0JACTH  MCHOJIB30BAaHUS  HMHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHM, OBJAJEHUE KYJIbTYpOM AaKTUBHOIO MWCIOJb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM; CaMOCTOSITEJIbHO BBHIOMpATh ONTHUMAJbHYIO (OpMY IpeaAcTaBlieHUs UHQOpMAIUU 1
WUIIOCTPUPOBATh pelIaeMble 33Jauyd  HECJIOKHBIMH CXeMaMH, JuarpamMmamu, ApyruMu ¢GopmaMu

rpa@uKu ¥ UX KOMOMHAIUSIMU;

7) yMEHHEM UCIOIb30BATh U aHAJTU3UPOBATh B IIpoIiecce yUeOHOM U UCCIIe0BATEIbCKON €S TEIbHOCTH
MHGOPMAILIMIO O BIMSHUM TPOMBIIIIEHHOCTH, CEJIbCKOTO XO3SCTBA M TPAaHCIOpPTa Ha COCTOSHUE
OKpPY’KaroIleH IPUPOIHOMN CPEJIbI;

YHHBepcaHLHLIMI/I KOMMYHUKAaTUBHBIMUA JeliCTBUSAMH

8) ymeHueM 3a7aBaTh BOIPOCHI (B XOJ€ AMATIOTA W/UIU JUCKYCCUHU) MO CYIIECTBY OOCYKIaeMON TEMBI,
(hopMyTUpOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITOTHEHUS TTPEITIOKCHHON 3a/1a4u;



9) mpuoOpeTeHHE ONBITA NPE3EHTAIMM PE3YJIbTATOB BBHINOJHEHUS XHUMHUYECKOTO HKCIIEPUMEHTa
(;1abopaTopHOTO OMBITA, JTA0OPATOPHOW PabOTHI MO MCCIEAOBAHUIO CBOMCTB BEHIECTB, y4eOHOTO
IIPOEKTA);

10) 3aMHTEpPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH ITO3HABATEIBHON M HMCCIIEI0BATEIHCKOM
NESTeIbHOCTH MpPHU PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Yyd€ra OOMIMX HMHTEPECOB U
COTJIAaCOBaHUsSl MO3UIMH (0OCYyXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIUSL
COBMECTHBIX JICHCTBHI, OnpeiesieHue KPUTEPUEB M0 OLICHKE Ka4eCTBA BHIIIOJHEHHOW pabOThI U JIp.);

yHI/IBepcaJH)HLIMI/I PEryJIsasTUBHBIMU Jel CTBUSIMH

11) ymeHHeM CaMOCTOSATENIBHO ONPEAEHATh LENH JEeSATEeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh HamOolee
3¢ deKTUBHBIE CLIOCOOBI peleH s Y4eOHbIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSTEIbHO COCTABIISTh UIIH
KOPPEKTUPOBATh MPEJIOKEHHBINA AJITOPUTM JIECHCTBUM IIPU BBIIOJHEHUN 33JaHUN C y4ETOM MOJIYy4ECHUS
HOBBIX 3HaHMH 00 H3y4yaeMbIX OOBEKTaX — BELIECTBAX U PpEaKUUsAX; OLEHUBATb COOTBETCTBUE
IIOJIy4E€HHOT'O PE3yJIbTaTa 3asBJICHHON LIENH;

12) YMCHHEM UCITIOJIB30BATh U AHAJIIM3UPOBATH KOHTCKCTHI, ITPEAJIAracMbIC B YCIIOBUU SaHaHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX PE3yNbTAaTOB MO OCBOCHUIO O0S3aTENBHOTO COJIEP)KaHUs, YCTaHOBJIEHHOTO
JTAHHON MpUMEpHOM pabodeil MpOorpaMMoi, BBIACISIOT: OCBOSHHBIE OOYUYalOIIMMHCS Hay4dHbIC 3HAHUS,
YMEHHUS U CTIOCOOBI IEHCTBUH, criennduyueckue s MpeAMeTHON 00acTu «XUMHUS», BUABI AEITETbHOCTU
M0 TOJIYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAIllui, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4€OHBIX U HOBBIX CUTYaIIHsIX.

[IpenMeTHBIEC pe3yabTaThl MIPEICTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Y 00YUAIOIINXCS
CHEAYIOUIUX YMEHUN:

1) packpviéamv cmblci OCHOBHBIX XUMHUYECKUX MMOHATHIA: XUMHUYCCKHIA 3JIEMEHT, aTOM, MOJICKYJia, HOH,
KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
CTETIeHb OKHUCJICHHS, XUMHYECKas peakius, XUMHUYeCKas CBf3b, TEIJIOBOH A(P(PEeKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP; IIEKTPOJIUTHI, HEIJEKTPOJIUTHI, SIEKTPOJIUTHUUECKAS] TUCCOIUAIINS, PEAKIINH
MOHHOTO OOMEHa, KaTalu3arop, XHUMHYECKOe paBHOBecHe, OOpaTUMble U HEOOpaTHUMbIe peaKIuHy,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE ~ PEAKIUM,  OKHCIUTENIb,  BOCCTAHOBUTENIb,  OKUCIEHHUE U
BOCCTAHOBJICHHE,  aJUIOTPONUs, aM(OTEepHOCTh, XHUMHUYECKash CBs3b (KOBAJlGHTHas, HOHHa,
MeTaJUTMYecKas), KpUCTAJUTMYECKash pemeéTka, KOPPO3Ws METAJIOB, CIUIABBI; CKOPOCTh XHUMHYECKOM

peakuuu, npeaenbHo gonycrumast konnentpanus (I1IJ1K) semecrtsa;

2)  unIOCMpupo8ams B3AMMOCBS3b OCHOBHBIX XHMHYECKHX MOHSITHH (cM. m. 1) U NPUMEHSATH ITH

MTOHATHS ITPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

3)  ucnonvzoeamv XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBICHUS (OpMYN BEIIECTB M YpaBHEHUH
XUMHUYECKHUX PeaKIuii;



4)  onpedensimb BAICHTHOCTh M CTCIICHb OKHCIICHHS XHMHUYCCKAX OJIEMCHTOB B COCAMHEHHSX
Pa3IMYHOIO COCTaBa; MPUHA/UIEKHOCTh BEILECTB K ONpPENEIEHHOMY KJIAcCy COEIMHEHMH 1o (Gopmyliam;
BUJI XUMUYECKON CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKAsl) B HEOPIraHUUECKUX COEIMHEHUSX; 3apsl
MOHA 110 XUMHUYECKOH (popMyIie; XapakTep cpeibl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COETMHEHUH, TUIT
KPUCTAJUIMYECKON pEIIETKH KOHKPETHOTO BEILIECTBA;

5) packpvisams cmuvicn Ilepuoamdeckoro 3akona J[. M. MenneneeBa W JEMOHCTPUPOBATH €ro
IIOHMMAaHME: OMMCHIBATH U XapaKTepu30BaTh TabauuHyto (opmy [lepuoandeckoit cucreMbl XMMUYECKUX
AJIEMEHTOB: pa3iINuaTh MOHATUA «TJIaBHas nmoArpynna (A-rpymmna)» u «nobdouyHas noarpymnma (b-rpynma)y,
MaJible U OOJIBIINE MEPUOJIbL; COOTHOCUTh 0003HAYEHHUS, KOTOPbIE UMEIOTCS B MEPHOAMYECKON TabiuLe, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijpa, od1ee
YHCJIO JIEKTPOHOB U PacIpeleIeHUe UX 110 IEKTPOHHBIM CII0SIM); OOBSCHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B Ipe/esax MajblX MEPUOJOB U IJIaBHBIX MOATPYII C

y‘{éTOM CTPOCHHUA UX aTOMOB;,

6) kraccuguyuposamv XUMUYIECKUE dJICMEHTbI, HCOPIraHUYCCKUE BELIECTBA; XUMHUYCCKHE PEAKIUH (110
YHCITY U COCTaBy YYaCTBYIOIIMX B PEAKIUU BEUIECTB, IO TEIUIOBOMY 3P (PEKTY, 10 U3MEHEHHUIO CTETICHEH
OKHCJICHUSI XMMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATh) 00IIME U CHENU(PUICCKUE XMMHUYECKHE CBOMCTBAa MPOCTHIX H
CIIOKHBIX BEIIECTB, TOJATBEPXKIas OINHUCAHWUE TIPUMEpPaMH MOJICKYJISIPHBIX M HOHHBIX YPaBHCHHIMA

COOTBCTCTBYIHOIIUX XUMHUYCCKUX peaKuHﬁ;

8) cocmaegnsime ypaBHEHUS JJIEKTPOJIUTHYCCKON JUCCOLUALMH KUCIOT, IIEIOYEeH U COJICH; MOJIHbIC
COKpalI€HHbIE YpaBHEHUS peaklMi MOHHOrO OOMEHa; YypaBHEHUS peakUuid, MOATBEP KIAIOLINX
CYILLECTBOBAHUE N'€HETUYECKON CBA3U MEXKY BEIECTBAMU PA3JIMUHBIX KIIACCOB;

9) packpwisams cywHOCmb OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKINI MOCPEICTBOM COCTAaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKINMT;

10) npocro3upoesambsv CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA; BO3MOKHOCTU IMPOTCKAHUA

XUMHUYECKHUX IIPEBPALLCHUN B PA3JIMYHBIX YCIOBUAX;

11) ewiuucissms OTHOCUTEIBHYIO MOJICKYJSIPHYFO U MOJSIPHYKO MAcChl BEINECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMeHTa Mo (opMylie COeTUHEHHS; MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE; MPOBOAUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOMN peakIuu;

12) crnedosamsv TipaBMIaM TOJNB30BaHHS XMMHYECKOW TMOCYAOH M 1a0OpPaTOPHBIM 00OpYyIOBaHHEM, a
TaKKe TpaBWIaM oOOpalleHUs C BENIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJTYYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (aMMMaKa U
YTJIEKUCIIOTO Ta3a);
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13) nposooums peakiuu, OATBEPKIAIOIINES KAYSCTBCHHBIN COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABAThH

OTIBITHBIM ITyTEM XJIOpUI-, OpOMUA-, HOIUA-, KapOoHaT-, hocdaT-, CUIIUKAT-, CyIb(aT-, TUAPOKCHI-UOHBI,

KaTUuOHBI

aMMOHHA HW HOHBI

HCOPraHN4YCCKUX BCIICCTB,

HN3YUCHHBIX MCTAJJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PacTBOpax

14) npumerAinms OCHOBHBIC OIICpalnn MBICIIUTEILHON JESITEeIbHOCTH — aHalIu3 U CHUHTC3, CpPAaBHCHHC,

O606I_HCHI/IC, CUCTEMATHU3allUuI0, BBIABICHUC IMPHUYUHHO-CICACTBCHHBIX CBsA3CH — AJI1 U3YUYCHUA CBOJMCTB

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC MCTO/AbI ITIO3HAHUA — Ha6JIIOI[eHI/IC, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHMUE 9 kaace

Noni/it

HaumenoBanue pasnenoB u
TEM IPOrPaMMBI

Monayns
BOCIIUTATEIbHOU
IIPOrpPaMMBbI
«IIIkOnBHBIN YPOK»

KonnuectBo
4acoB

[Tpumeuanue (BO3MOKHOCTh
UCIIOJIb30BaHUS 110 TEME
AJICKTPOHHBIX (IIU(PPOBBHIX)
00pazoBaTeNbHBIX

pecypcoB)

Pazgen 1. BemecTBo 1 XUMHUYECKHE pEeaKITUU

1.1.

[ToBTOpenue u yriayoieHue
3HaHUI OCHOBHBIX pa3/esioB
Kypca 8 kiacca

yCTaHOBJIEHUE
JOBEPUTEIBHBIX
OTHOILEHUH MEX 1y
YUYHUTEIEM U €ro
yYCHUKAMH,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCHPHSATHIO
y4aIuMuCs
TpeGoBaHMi U TPOCHO
yUuTeN,
HPUBJICYCHUIO UX
BHUMAaHHUSA K
o0cyx1aemMoii Ha
ypoke uHpopmMaiuu,
aKTUBHU3ALIH X
II03HABATEIbHON
IeATeTbHOCTH

1.2.

OCHOBHBIE
3aKOHOMEPHOCTH
XMMUYECKHX peaKui

1.3.

DNEeKTPOIUTHYECKAST
IUCCOIMAlNA. XUMHUYECKUE
peakKIy B pacTBOpax

I/IHI/IHI/II/IPOBaHI/Ie n
MOJJEPIKKA
HCCIIEJ0BaTEIbLCKON
EeATEILHOCTH
IIIKOJIBHUKOB B paMKax
peanu3zanuu UMu
WHAUBUYaJbHBIX U
IPYIIOBBIX
HACCIIEI0BATEIILCKIX

Hudposast maboparopust
Releon, POII

Hudposas maboparopust
Releon, POII
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MPOEKTOB, YTO JacT
MIKOJIBHUKAM
BO3MOXHOCTb
NpHOOPECTH HAaBBIK
CaMOCTOSATENILHOTO
peuieHus
TEOPETUUECKOU
po0JIeMBbl, HABBIK
reHEepUPOBAHUS U
oopmeHus
COOCTBEHHBIX MJIEH,
HaBBIK YBaXUTEIHLHOTO
OTHOILICHUS K TyKUM
uzesiM, 0(pOpPMIICHHBIM
B paboTax qpyrux
uccienoBaTenei,
HaBBIK MyOJIMYHOTO
BBICTYIUICHUS TIEPe]
ayJUTOpHEH,
apTyMEHTHUPOBAHHS U
OTCTaUBaHHUS CBOCH
TOYKH 3PEHUS

Htoro mo pazneny 17
Pa3nen 2. Hemerasuibl 1 UX COETUHEHUS
2.1. | O6mmas xapaKTepUCTHKa IpUMEHEHHE Ha ypoke | 4 Ennnas xomnexuus LIOP
XUMHYECKUX 3JIEMEHTOB UHTEPaKTUBHBIX (OPM
VIIA-rpynnsl. ["anoressl paboThl yyanmxcs:

2.2. | OOuas XxapakTeprCTHKA MHTCIINCKTYaIbHBIX 6 Hu¢posas naboparopus
XAMHYECKHUX DIIEMEHTOB HIP, CTHMYTHPYIOTIX Releon
VIA-rpynmnsl. Cepa u eé HO3HABATEILIYIO

MOTHBAIIHIO
COCAMHCHIH MIKOJIbHUKOB;

2.3. | OOmas JIHUCKYCCUH, KOTOpBIE 7 Lundposas naboparopus
XapaKTepPUCTHKA JAI0T y4yaluMcst Releon, POII
XUMHYECKUX BO3MOXKHOCTb
3JIeMEeHTOB V A- MPHOOPECTH OIIBIT
rpynnsl. A3ot, hocdop BCNICHIA
¥ VX COCTHHEHMIS KOHCTPYKTHBHOTO

JAAIIOTa; TPYTIIIOBOM

2.4. | Obmas paGoTHI nnlrjrypa6on,1 g | 8 Higoypox
XapaKTCPUCTHKA napax, KOTOpbl€ y4ar
XAMHYECKUX IKOJTBHUKOB
sneMeHToB [VA- KOMaH/IHOU paboTe u
IpYyNIIBL. YTIEpOX B3aUMOJIEHCTBHIO C
¥ KPEMHHH 1 UX APYTUMH JI€TbMU
COCTMHEHHUS

Hrtoro mo paznery 25
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Pa3nen 3. MeTtamisl 1 UX COSTUHEHUSI

3.1.

OO01ue cBOMCTBA METAJLIOB

UHHUIUMPOBAHNE U
MoJIepIKKa
HCCIIEN0BATEIbCKOM
JIEATENHHOCTH

3.2.

Baxkueiimue Metaibl 1 UX
COETUHEHUS

IIKOJIBHUKOB B paMKax
peanu3anuy MU
UHIUBUIYaJbHBIX U
IPYIIOBBIX
UCCIIeI0BATENILCKUX
IIPOEKTOB, YTO JacT
MIKOJIBHUKAM
BO3MOXKHOCTh
npuoOpPECTH HaBBIK
CaMOCTOSATEILHOTO
pelieHus
TEOPETUUECKOU
poOJIeMbI, HABBIK
TeHEPUPOBAHUS U
oopmieHus
COOCTBEHHBIX HJIEH,
HaBbIK YBAXUTEIBHOTO
OTHOILICHUS K TyKUM
uziesM, opopMIEHHBIM
B paboTax qpyrux
uccienoBaTenei,
HaBbIK MyOJIMYHOTO
BBICTYIUIEHUS TIEPE]
ayJUTOpHEH,
apryMEHTHPOBAHUS U
OTCTauBaHMA CBOEH
TOUKHU 3PEHUS

Hudposas madoparopus
Releon, POIII, Equnas
koiuteknus 1IOP

16

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

Htoro no pazueny:

20

Paznen 4. Xumus u okpysxaromias cp

claa

4.1.

BemectBa n MaTepuabl B
KHN3HHU 4YC€JIOBCKA

MpUBJICYCHUE
BHUMAHUSI
IIKOJIEHUKOB K
[IEHHOCTHOMY acCIIEeKTY
U3y4aeMbIX Ha YpOKax
SIBJICHU, OpraHu3anus
uX paboTHI ¢
MOJIy4aeMOoM Ha ypoKe
COIMAIILHO 3HAYUMOM
uHpopManuen —
UHHUIUUPOBAHUE €€
00CyXIeHus,

PDIII, http://mriya-
urok.com/categories/himiya/
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BBICKa3bIBAHUS
YUYaIIUMUCS CBOETO
MHEHHS 10 €€ TIOBOJY,
BBIPAOOTKH CBOETO K
Hell OTHOIIEHUS

Hrtoro mo pazneny: 3
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
[10 [TIPOTPAMME

IToypouHoe muianHupoBanue « XuMHUs»

HpnMeanne K TEMAaTUY€CKOMY IIJIAHUPOBAHULIO:

CoxpauieHHnbie 0003HAYEHHUS THIIOB YPOKOB!

1. VYUH3 - ypok u3yueHust HOBbIX 3HAHUI;
2. Y33 — ypok 3aKperuieHus 3HaHuH;
3. KVY — koMOMHHpOBaHHBIN YPOK;
4. YOUC3 — ypok 0000IICHHS U CUCTEMATH3AINH 3HAHMIA,
5. YK — ypok KOHTpOJIA.
Ne HanmeHoBaHMe pa3/e/ioB U TeM YPOKOB Koumn Tun IIpumeyanue
n/n YeCcTB | ypoKa
]
4acoB
1 | Ilepmoauueckuii 3akoH. [leproanueckas cuctema 1 YOUC3
xUMHu4Yeckux aemeHnToB /1. . Menaeneera
2 | 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX 1 YOUC3
AJIEMEHTOB MEPBbIX TPEX MEPUOIOB
3 | Kimaccudukanusi 1 HOMEHKIIATypa HEOPTaHUIECKUX 1 YOUC3
BELIECTB
4 Bubl XuMu4eckoil CBS3M M TUIIBI KPUCTATUIMUECKUX 1 YOUC3
peLEToK
5 | Konrponbnas padora Nel o teme «IloBTopenue u 1 YK
yriayOseHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8
KJ1acca
6 | Knaccugukanus XMMHUECKUX PEaKIIUH 110 1 YHH3
pa3NUYHBIM PU3HAKAM
7 | TloHsiTHE O CKOPOCTH XUMHUYECKON PEAKIIH. 1 YUH3
IToHATHE O TOMOTE€HHBIX U T€TEPOTeHHBIX PEAKIMIAX
8 | IloHsaTHe 0 XuMHUECKOM paBHOBecHU. DakTopHl, 1 KY

14




BJIMAIOIIHUE HA CKOPOCTH XUMHYECKOM pC€aKkuu u
ITOJIOKCHHUEC XUMHUYCCKOI'0O PABHOBCCHUSA

9 | OxucnuTeabHO-BOCCTAHOBUTENIBHBIE PEAKIIUU KY

10 | Teopwust 31EKTPOTUTUYECKOMN TUCCOLUAIIHH. KY
CubHble U ci1abble IEKTPOIUTEHI

11 | MoHHble ypaBHEHUsI peakLuit KY

12 | Xumuueckue CBOMCTBA KUCIOT U OCHOBaHUI B CBETE KY
MIPEJCTABICHUNA 00 3IEKTPOIUTHIECKOM
M CCOLMALIUU

13 | Xumuueckue CBOMCTBA COJICH B CBETE KY
IIPEJCTABICHUN 00 3JIEKTPOIUTHYECKON
JUCCOLIMALIUN

14 | TlonsaTue o ruaApoOIH3E CoNeh KY

15 | O60061eHue u cucTeMaTu3anus 3HaHUN YOUC3

16 | IIpakTrueckas pabora Ne 1. «Pemenne v33
HKCHEPUMEHTAIbHBIX 331a4»

17 | KontponbHas pabota Ne2 o reme YK
«QNEKTPOIIUTHYECKAs IUCCOLUAlMs. XUMUYECKHE
peaxkiuu B paCTBOPAX»

18 | O6mias xapakTepuCTHKA raJlOreHOB. XUMHYECKHE YHUH3
CBOICTBA Ha MPUMEPE XJI0pa

19 | XnopoBonopon. ComnsiHast KUCIOTa, XMMUYECKHE KY
CBOMCTBA, IOJIy4€HUE, IPUMEHEHUE

20 | Ilpaktuueckas padota Ne 2 o reme «llomyuenue v33
COJISIHOM KHMCJIOTBI, U3yYEHHE €€ CBOMCTBY

21 | BeruncieHus o ypaBHEHHSAM XUMUYECKAX PEaKIIHiA, KY
€CIIM OJIMH U3 PEAareHTOB JlaH B U30BITKE

22 | OOmias xapakTepucTHKa 21eMeHTOB VIA-Tpynmsl YUH3

23 | AnnotponHsle MouduKayu cepbl. Haxoxnenue KY
cepsl U €€ COCIMHEHN B Ipupoae. XUMUYECKUE
CBOJCTBA CEpBI

24 | CepoBOJOpO, CTPOCHUE, PU3HMUECKUE U XUMUIECKHE KY
CBOMCTBA

25 | Okcunel cepol. CepHast KUCIIOTa, GU3NIECKUE U KY
XMMHYECKHE CBOICTBA, TPUMEHEHHE

26 | XuMu4ecKne peakiny, JeKaliue B OCHOBE KY
MIPOMBIIIJICHHOTO CI10C00a MOTyYeHUs] CepHOU
KHUCJIOThL. XMMHUYECKOE 3arpsiI3HEHUE OKPYKaIOIIEH
Cpelbl COEIMHEHUSIMU CEPBI

27 | BeluncieHne MacCoBOM J0OJIM BbIX0JIa MPOIYKTA KY
peakuuu

28 | OOmas xapakTepUCTUKA HJIEMEHTOB V A-TpyIIIIbI. KY
A30T, pacpocTpaHeHue B Ipupojie, pU3nYecKue u
XMMHYECKHE CBOICTBA

29 | AMMuak, ero pu3HYECKHEe U XUMUIECKHE CBOMCTBA, KY
II0JIyYE€HUE U IPUMEHEHHE

30 | Ipaktuyeckas padora Ne 3 o Teme «Ilomydenune V33
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aMMMaKa, U3y4CHHEC €ro CBOMCTB»

31 | A3otHas kucnora, e€¢ (pu3nYecKre U XUMHUIECKHe 1 YHWH3
CBOMCTBA
32 | Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHHS B 1 KY
KauecTBE MUHEpAIbHBIX y100peHui. XumMuueckoe
3arps3HEHUE OKPY)KAIOIIEH Cpelbl COSTMHEHUIMHU
a3zoTa
33 | ®ocdop. Oxcua dpocdopa (V) u dochopHas 1 YUH3
KHCI0Ta, (U3NYECKUE U XUMUYECKIE CBOMCTBA,
MOJTyYCHHE
34 | Ucnonb3oBanue hocdaroB B KaueCTBE MUHEPATbHBIX 1 KY
yaoOpeHuii. 3arpsisHeHHEe IPUPOJTHON CpeIbl
dhocharamu
35 | Yruepon, pacnpocTpaHeHue B IpUpoie, Pu3ndecKue 1 KY
Y XMMHYECKHE CBOMCTBA
36 | Oxcunbl yriuepoja, ux GU3NYECKue 1 XUMHUIECKHe 1 KY
CBOMCTBA. DKOJOTHYECKHUE MPOOIIEMBI, CBS3aHHBIE C
okcuoM yriepona (IV)
37 | YronpHas KHCIOTa U €€ COJIn 1 KY
38 | IIpaktuueckas pabora Ne 4 o teme «Ilonyuenue 1 V33
yriaekucnoro ra3a. KauectBeHHast peakius Ha
KapOOHAT-MOHY
39 | IlepBoHavyanbHBIE OHATHS 00 OPTaHUYECKUX 1 KY
BEIECTBaX KaK O COCTUHEHMIX yriepo/ia
40 | KpemHwMii 1 €r0 COCAMHCHHUSI 1 YUH3
41 | Ilpaktuueckas padora Ne 5. Pemenue 1 V33
AKCIEPUMEHTAIBHBIX 3374 N0 TeMe «BaxkHenmme
HEMETAJIJIbl U UX COCTMHEHUS
42 | KonrponsHas padora Ne3 o teme «Baxneiimme 1 YK
HEMETAJIJIbl U UX COeTMHEHUS
43 | OOuas xapakTepuCcTUKa XUMHUUECKUX HJIEMEHTOB — 1 YHUH3
MeTayuIoB. MeTayumnyeckast CBS3b U METaJUIINYeCKast
KpUCTayuIM4ecKas pemérka. Pusnyeckue CBOMCTBa
METAJIOB
44 | XuMHuueckue CBOMCTBA METaJIOB. 1 KY
DNEKTPOXUMHUYECKUH Psiji HAIPSHKEHUH METaJIJIOB
45 | O6uue crocoOsl nmosyyeHus: MetaioB. CrutaBbl. 1 KY
Brrurcnenus mo ypaBHEHUSIM XHMHYECKUAX PEAKIIAMN,
€CIIM OJIMH U3 PEAreHTOB COJIEPKUT MPUMECH
46 | TloHsATHe 0 KOPPO3UH METAIIIOB 1 KY
47 | llemo4yHble METAJUIBI 1 KY
48 | Oxcuapl ¥ THIPOKCUJIBI HATPUS M KaTUS 1 KY
49 | IllemoyHO3eMeENbHBIC METAILIBI — KATbIIUKA U MarHUH 1 KY
50 | BaxHeiimme coeIMHEHUS KalbIUs 1 KY
51 | OGoOuieHue U cucTemMaTu3alys 3HaHUH 1 YOUC3
52 | XK&cTKocTh BO/IBI U CIOCOOBI €€ YCTpaHEeHHUs 1 KY
53 | Ipakruueckas pabora Ne 6 mo Teme «KECTKOCTB 1 V33

BOJBI U METOJBI €€ YCTPAHCHUA»
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54 | AnroMuHwMiA 1 KV

55 | AMdoTepHbIe CBOHCTBA OKCHIA U THIPOKCHIA 1 KY

56 | XKeneso 1 KY

57 | Okcunupl, rugpokcuasl U conu xenesa (1) u xxenesza 1 KY
(1

58 | O6o0mmenne u cucTeMaTu3anus 3SHaHUN 1 YOUC3

59 | Ilpaktuueckas padora Ne 7. Pemenne 1 ¥33
SKCIIEPUMEHTAJIBHBIX 33J1a4 N0 TeMe «BaxkHenmue
METAJUIBI ¥ UX COCIMHECHUS

60 | Beruncnenus 1mo ypaBHEHUSIM XUMUYECKUX PEAKITUH, 1 KY
€CJIM OJINH U3 PEareHTOB JaH B H30BITKE WIH
COJICPKHUT TIpUMeECH. BhIunciieHus: MaccoBoit 1oiu
BBIXOJIa MPOJIYKTa PEaKIuu

61 | O6o0mIeHNe U cCUCTEMaTU3aIMsl 3HAHUHA 1 YOUC3

62 | KonrponbHas padota Ned o Teme «BakHeiimme 1 YK
METAJUIbI ¥ UX COCIMHCHUS)

63 | BemecTBa u MaTepuaibl B IOBCEIHEBHOW KU3HH 1 KY
YeJI0BeKa

64 | XuMudeckoe 3arpsi3HEHHE OKPYKaIoIIel Cpebl 1 KY

65 | Ponb XuMuM B perieHnH SKOJIOTHUECKUX MPoOIeM 1 KY

66 | PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3ALUS 1 YOUC3
3HAHUU

67 | PesepBHblil ypok. O600IIEHHE U CUCTEMATHU3AIIHS 1 YOUC3
3HAHUU

68 | PesepBHblil ypok. O600IIEHHE U CUCTEMATHU3AIIHS 1 YOUC3

3HAHUH
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JIucT nomoJiHeHui 1 M3MEeHEeHu

Xumus, 9 Kiaacc

Jara XapakTepucTUKA U3MEHEHU I PexkBU3HUTHI Iloanucey auna,
BHeCEeHHUSI JOKYMEHTA, BHeCIIEro 3anuch
U3MEeHeHMn i KOTOPbIM
3aKpeIvieHo
H3MeHeHHne
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