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COJAEPKAHUE YYEBHOT'O IPEJIMETA «XUMMWSA»

8 KIIACC

IlepBoHavanbHbIE XMMUYECKHE MOHSTHUS

[Ipenmer xumuun. Poib XuMUU B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHUE
BemiecTB. [loHsTHE O MeTOoMaxX MO3HAHUSA B XMMHUHU. UHCTHIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE OJJeMeHThl. CHMBOJIBI XUMHUUYECKUX
31eMeHTOB. [IpoCThIe U CI0XKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XHUMHYECKHUX OSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Monb. MossipHas macca. B3aumMocBs3b KOJIUYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemecTBa. Pacu€tel mo dopmymnam
XUMUYECKUX COCTUHCHHM.

Pu3NYeCcKue U XMMUYECKHUE SIBJIICHUS. XMMHUECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BellecTB. XUMHYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX peakiuil (COeAMHEHMS, PA3I0KEHUs, 3aMEIlIeHNsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM O00OPYI0BAHUEM, W3yUYCHHUE U OINHUCAHHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYHU, MPOKAIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHuE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (paslioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuM, B3auMOJEHUCTBUE Kele3a ¢ pacTBopoM coiu meau (II),
M3y4eHHE CIOCOOOB PA3CIICHHs] CMECEH: C MOMOIINBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMSA, XpoMaTorpadusi, MpOBEJCHUE OYNCTKH MOBAPEHHOU
comv, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHWS MAacChl, CO3/[aHHE€ MOJEJEe MOJEeKyI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucioposa — 3JI€MEHT W IMPOCTOE
BemlecTBo. HaxoxzaeHnue kuciopojga B mpupojie, (HU3NYECKHME U XUMUYECKUE
cBoicTBa (peakuuun ropenus). Oxkcuasl. [Ipumenenne kucnopoaa. CrocoObl



MOJIyYeHUsT KHUCIIOpoJla B Jaboparopuu © OpoMbllIeHHOCTH. Kpyrosoport
KHciopoza B npupojie. O30H — ajuioTpoIHast MOAU(pUKAIUSA KUCIOpOoaa.

TermoBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DJHAOTEPMHUUYECKUE pEaKIuu. TOIUIMBO: yrojdb U METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT uM mpocroe BemecTBo. Haxoxnaenue Bomopoaa B
npupojsie, GuU3MYECKMe U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00b€M  ra30B. Pacu€rel MO XUMHUYECKUM  YpPaBHECHHSIM.

dusnyeckue cBOMcTBa BoAbl. Bosia kak pactBopuTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACBIIMIEHHBIE PAaCcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B XKU3HU 4YesioBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NMPUPOHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHeHuit. Oxcunbl. Kiaccuduxanus
OKCUJOB:  cosieoOpa3ytonie (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusmueckue M XUMHYECKHE
cBoMCcTBa OKCUIOB. [losyueHne okcuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMH: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. DPuU3MUECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHuil. [lorydueHrne ocHOBaHUI.

Kucnortel. Knaccudukamus kucinor. HomeHkmarypa kucior. @uszndeckue u
XUMHUYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTH MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneid. @uU3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTAHUUYECKUX COCTUHEHUI.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE CONEPKAHUS KUCIOPOJa B BO3AYXE, MOJYUYEHHUE,
coOupaHue, pacno3HaBaHWE ¢ U3Y4YCHHE CBOWCTB KHCJIOpOJAa, HaOI0IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpanieHus ropeHus (moxkapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJy4YeHUE, COOMpPAHHE, PACMIO3HABAHME U HU3YUYEHUE
CBOWCTB BOAOpoOJia (TOopeHue), B3aumojacicTBue Bojoposaa ¢ okcuaoMm menu (II)
(BO3MOXKHO HCIIOJIB30BAaHUE BUIACOMATEPUAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HaTpueM u KaybllueM) (BO3MOKHO HCIOJIb30BAHHE BHUICOMATEPHUAIIOB),



uccienoBaHue oOpas3lloB  HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
u3ydeHue B3ammojnerictBus okcuma meau (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C MeTajllaMHM, pPEaKkUuid HEeUTpajau3alliy, I[OJYYEHUE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHECHUE OJHOTO METaJlla APYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 N0 TeMe «BaxkHelne Kiaacchl HEOPTraHUYECKUX
COCMHECHUIN.

IHepuoagnuecknin 3axkoH u Ilepumoamyeckas cucTeMa XMMHYECKHX
ieMenToB JI. WU. MenneneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCCU(DHUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEIOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [leproauueckasl cucteMa XUMUYECKUX 31EMEHTOB [I.
N. MenneneeBa.  KoporkonepuogHas W JJIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucrtembl xumuueckux snemeHToB [l. M. MenneneeBa. Ilepuosbl
u rpynmbl. OU3MYECKUN CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHUe
ANEKTPOHHBIX  000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero noyjoxeHnuto B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB IO IPYIIIAM U [IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMHUYECKUX
BJIEMEHTOB JJI1 pa3BUTUA Haykd W npakTuku. [[. . MeHnneneeB — y4yE€HbIM U
rpaXkIaHUH.

Xumunueckass cBsi3b. KoBajeHTHas (moyisipHass W HENOJSIpHAs) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucneHus: u BoccTaHOBIEHUs. OKHUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COEAUHEHNUS ).

Mexcnpeomemuvwie ceasu



Peanuzanmst MeXIpeAMETHBIX CBSI3€H NMPU M3YYCHWH XUMUU B 8 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMONb30BaHUE KaK OOIMIMX €CTeCTBEHHO-HAYUHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HaydHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHHTE3, KIacCU(PUKAIMI, TEePUOJUIHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, H3MEPEHHUE, MOJIENb, SIBJICHHE.

dusnka: Matepus, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHU],
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (PU3MYECCKUEC BEIMYUHBI, €IUHUIIBI
U3MEPEeHHsI, KOCMOC, TJTaHETHI, 3BE3/1b1, CONHIIE.

buonorus: doTocunTes, qpixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MHUHEpATbl, TOPHbIE  TOPOJIHI,
NIOJIC3HBIC NCKOIIaeMbIE, TOILJTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemrecTBo 1 XUMH4YecKasi peakusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, KalMs, KaJIbLUI U HX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHUEM »3JeMEHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XMMHUYECKOM CBSI3U. THUIIBI KPUCTAJUIMUECKUX
PEUIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAIIIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAILIMUXCA K Pa3JIWYHbIM KJlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakuii Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YyYacCTBYIOIIMX B pEAKIIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETIEHEH OKUCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsiTue o ckopoctu xumuyeckoil peakuuu. llonstue o0 oOpaTuMbIX U
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTHe 0 xuMHueckoM paBHOBecHH. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIUTENTbHO-BOCCTAHOBUTENBHOU peakuuu. COCTaBICHUE YPABHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMA C  HCHOJIB30BAaHUEM  METOJA
AIEKTPOHHOTO OajnaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALIANA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M OUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
xuMuyeckoi cBsa3u. Crenenp nucconuaruu. CUIbHBIC U Clla0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKAHUS peaKIii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMM M COJEHd B CBET€ MPEJICTAaBICHUH 00  DIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIe peakiiny Ha HOHBIL. [[oHSATHE O TUAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAIOB M HEMeTauioB (Tpadura W anMasa), CI0XKHBIX BEIIECTB
(xmopuma HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOTHOCTU
pacTBOpOB BENUIECTB, IMpoliecca AUCCOLMAIMUA KHUCJIOT, WIEI0oYed U cojeu
(BO3MOXKHO  WCIIOJIb30BAaHHE BHUJEO MAaTEpHUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakluii  HMOHHOro  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ [IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BCIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKUUWd HAa HOHBL, pEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/1a4.

Hemerasiibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XWMHYECKHE CBOWCTBA Ha IpUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4aMH). XJIIOPOBOJOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpuMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eJIOBeKa. BaxHewliine xJIOpuUabl U UX
HaXO0XICHHUE B IPUPOLE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHune u (HU3UUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KUCIOPOIa
U cepbl. XUMHUYECKHe CBOWMCTBa ceprl. CepoBOaOpOAa, CTpoeHue, Ppuzndeckue u
XUMUYecKkre cBorcTBa. OKCHIBI Cepbl KaK MPEACTaBUTENIN KHCIOTHBIX OKCHIOB.
CepHas kuciaora, (Qusnueckne W XUMHUYCCKHE CBOWMCTBa (00Omme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XHUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIIIJIEHHOIO CMOco0a MOJYy4YeHUSI CEPHOM KHUCIOTHI.
[Iprumenenune cepHoit KUCHOTBL. CONM CEPHOM KUCIOThI, KAUECTBEHHAsI peaKius Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHN B TpUpoJe. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPEOTBPALLECHUS.

OO6mast xapakTepucTuka 37JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIC CTETNICHU OKUCICHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBoiictra. KpyroBopor azora B npupojae. AMMHAK, €ro0
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coiau aMMOHMS,
ux (pU3nyYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3MYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak TpPEACTAaBUTENS Kilacca KHUCIOT M creuuduueckue).
Hcnonp3oBanne HUTPATOB U COJIEM aMMOHHSI B KaueCTBE MHUHEPAIbHBIX
ynoOopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKAIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXIW, 3arps3HEHUWE BO37AyXa, MOYBBI U BOAoEMOB). dDocdop,
ajutoTporHbie Moaudukamuu ¢Gocdopa, GulMUECKHe W XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBOWCTBA,
nosrydenue. Mcnons3oBanue ¢pocdaToB B kKauecTBe MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTuka ameMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHW  OKHCJICHHS.  YTJIEpOJ,  aJUIOTPOITHbBIC
MoIU(UKALMK, PACHpPOCTPAaHEHHE B TNpHUpPOAE, (PU3NYECKHUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoja, ux
¢uznueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA J>KUMBBIE OpPraHU3MBI,
NOJIyYeHHE W TPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rmo0anbHOrO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (Pu3nUecKue U XMMHUUECKUE CBOMCTRBA,
nojiyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yroib, NTPHUPOAHBIA Ta3, He)Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX W
HEOPraHUYECKUX COCAUHEHU.

Kpemnuii, ero ¢wusnueckue © XUMHYECKHE CBOHCTBA, IIOJIIYUCHUE W
npuMmenenne. CoeauHeHus KpemHHUsi B mpupoze. OOmue mnpeAcTaBiIeHUs 00
okcuge kpemuusi (IV) u kpemHueBoil kuciore. CUIMKaThl, UX MCIOJb30BAHHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelue CTpoUTelibHbIE MaTepHalbl: KEpaMuKa,
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CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdmeMbl 0e30mMacHOTr0 HMCHOJb30BaAHUS
CTPOUTENBHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrne 00pa3IoB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NIECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHOB M WX COEJUHEHHM (BO3MOXXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl M €€  COCIMHEHHSIMU  (BO3MOXKHO  HCIIOJh30BaHUE
BUJIeOMaTeprasoB), HaOIOICHHE Tpollecca O0yriauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, M3YYCHHUE XHUMHYECKHUX CBOICTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakilnu Ha Ccybdar-
MOH W HaOJIOJieHHE Mpu3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UUYECKUMU
cBolicTBamMu azora, ¢ochopa W HUX COSTUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUasIoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yIOOPEHU, MOyYeHHE,
coObupaHue, paclio3HaBaHWE W H3Y4YCHHWE CBOMCTB aMMHaKa, TWPOBEJACHUE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHMS U ¢GochaT-uoOH U U3YYEHUE NPU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), U3y4YeHUE Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aZCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJydyeHue, COOMpaHue, paclio3HaBaHHE U HU3y4YCHHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEAKIUMN Ha KapOOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHelnine HeEMETAJUIBI U UX COSTUHEHUS) .

MeTaujibl 1 MX COeTUHEHUS

OO0mast XxapakTepUCTUKAa XUMHUECKHX AJIEMEHTOB — METaJUIOB HA OCHOBAHHUH
UX TMoJioxeHus B llepmogmueckod cucreme xumuuyeckux snemeHtoB [[. .
MenpneneeBa u ctpoeHus atoMoB. CtpoeHne MeTamioB. Metainyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTAUIMUecKass  pemeTKa.  DJIEKTPOXUMHUYECKHH  pAal
HamnpsHKeHU MeTaioB. Ousndeckne U XUMUYECKUE CBOMCTBAa MeTasuioB. OO0mue
crocoObl ToyYeHuss MeTamioB. [loHATHE O KOPpO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTajdb, YyryH, AIOPAJTIOMHHUM,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ilemounble MeTaubl: MoJoXkeHue B [lepronnueckor CUCTEME XMMUYECKHAX
snementoB JI. M. MenaeneeBa, CTpOEHHE WX aTOMOB, HaXOXXICHHE B IPUPO/IE.
dusnuecKkue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUJIbI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHHe WIEIOYHBIX METaIOB M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBl MAarHUM M KaJIbIUM: IIOJ0XXKEHHE B
Ilepuonnueckon cucreMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B Ipupoae. PU3NUECKUE U XUMUYECKHNE CBOMCTBA MarHus
u Kanblus. Baxuelmume coenuHeHHus Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMHUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoil cucreme XMMUYECKUX 3IEMEHTOB /l.
. MengeneeBa, CTpOEHHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCuabl, TUAPOKCUIbI U conu xkenesa (II) u xxenesa
(1), ux cocTaB, CBOWCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, WX (PU3HMUYECCKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOAOM (BO3MOYKHO HCIIOJb30BAHUE BHJIEOMATEPUAITIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  MPOTEKAHUs
KAUYECTBEHHBIX PEAaKLHUM HA MOHBI: MAarHMs, KaJIbLUs, aJIOMUHMS, [IUHKA, JKeJle3a
(1) u xenesa (III), meau (II), HaOGIIOACHKME U OMKMCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUIAaMEHU MOHAMHU HATpUs, Kalud U KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCieIoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxkueimue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKPY KaKLIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEHEBHOM »KHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXarlleil cpeabl (MpefenbHas JOmycTUMas
KOoHIIeHTpaius Bemlects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHbBIC
MaTepualbl).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOT'OIIPEAMETA
«XHUMUSA»

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS MPOrPAMMBbI OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B X0Ji¢ OOy4YeHMs XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHbIMU M JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSMHU, NPUHSATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU TIOBEACHHMS U CIOCOOCTBYIOT MpoIeccaM
CaMOTO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yUYaIOIIUXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue ONbITa JIESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4yHOMY HACJEIWI0, TOHMMAHUs 3HAYEHUsS XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMAaIHE o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPONCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpPaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPYECKOM M APYrHX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIHHOCTU TPHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW y4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHHE U IIOCTYIIKM CBOMX TOBapHIEd C IO3ULHAU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHSI HAYKH M COCTABISIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOJTHOMN CPEJION, O pOJIM XUMHUM B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJILHBIE MOTHWBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITEJIbHOM padoThl ¢ y4eOHBIMU TEKCTAMH, CIPaBOYHOM

JUTEPATYpOr, JOCTYIMHBIMM TEXHHYECKHMH CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,
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UHTEpPEC K OOYYEeHUI0O W TO3HAHUIO, JHOOO3HATEIBHOCTh, T'OTOBHOCTh H
COCOOHOCTh K camMoOOpa3oBaHUIO, TMPOEKTHOM W HCCIEN0BaTEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4eHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE TOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KypEeHUSI),
HEOOXOAUMOCTH COOJNIIOZIEHUs TpaBuy O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEAIbHON JKU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHHUIO TPOQeCcCUil U TpyJla pa3IMdHOro poja,
yBOXEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOH JEATETbHOCTU, B TOM 4YHUCJIE HaA
OCHOBE TIPUMEHCHHS TPEAMETHBIX 3HAHWK IO XWMHUH, OCO3HAHHBIA BHIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKCHUST 00pa30BaHUs ¢ yU€TOM JTMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEM,
yCHENTHON MpoheCCUOHAIBHOM JEATETbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATLCA B TPO(ecCHoHaILHOM Cpejie;

6) 3K0JI0OrM4ecKOro BOCHUTAHHUS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
O6e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIyYaeMble MPU U3YYCHUH XUMUH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOWIEH MPUPOIHON CPEIOH, JJI MOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJIbTYpPBhI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEed UX PELICHUs] MOCPEICTBOM METOAOB XHUMMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHBI

B cocraBe wmeranpeIMETHBIX pe3yJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupOBaHUST MUPOBO33PEHHUS OOIICHAYyYHbIE TMOHATHA (3aKOH, Teopwus,
MPUHIIKII, TUIIOTE3a, (AaKT, CUCTEMA, MPOLECC, FIKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAaHHMM M3 ITUX MPEIAMETOB (POPMHUPOBATH MPEJICTABICHUE O LIEIOCTHOMN
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HAay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYUIECTBJICHHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIE HeHCTBUS
ba3zoBble JioruyecKue 1eMCTBUA:

YMEHHUS HCMOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUSI TPU OCBOCHUHU
3HAHUMW: PaCKpPhIBATh CMBICI XUMHYECKUX MOHSATUNA (BBIIENATh UX XapaKTEepHbIE
NPU3HAKK, YCTAHABJIMBATH B3aMMOCBSI3b C JIPYTUMU TOHSTHUSMH), UCIIOJIH30BATH
MOHATHUS JJI1 OOBICHEHUSI OT/ACJIBHBIX (DAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUU MJI1 KIacCU(PUKAIMU XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIuH,
yCTaHABIIMBATh MPUUYUHHO-CJICACTBCHHBIC CBSA3M MEXKIY OOBEKTaMH W3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JICIYKTUBHBIC, TI0O aHAJIOTHH),
JienaTh BEIBOABI U 3aKIIIOUCHUS;

yMEHUE TPUMEHITh B TIpoIllecce TO3HAHUS TOHATUA (TIpPeAMETHBIE U
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCTIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJ JJIEMEHTa), XuMHu4eckas (opMyna W ypaBHEHHE
XUMHYECKOW peakiu — MpU pelieHuH y4eOHO-TT03HaBATEeIbHBIX 3a71a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHUS B U3YHAEMBIX IPOLIECCAX U SABICHUSAX.

Ba3oBnble ucciaenoBarTebLCKHe 1eHCTBUSA.

YMEHHUE HCIIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHHS THUIIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHNE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro pe3yabTaT, PopMyIupoBaTh 00OOIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISITh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpXkKaHUSA, CIPABOYHbBIC
mocoOusi, pecypchl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMALIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
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uH(OpPMAITMM W COOTBETCTBYIOIIWX JAHHBIX, HEOOXOJUMBIX JJISI BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
o0jlacT  MCHOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHU,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCTOJIB30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTHUMANBbHYIO QOpMY MpeacTaBieHUus HHGOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
OpyruMu popMamu rpaduKu U UX KOMOMHAIUSMU;

YMEHHE MCIOJb30BaTh W AaHAIM3UpOBaThb B Ipouecce Yy4yeOHOH U
UCCJIeI0BATENBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KaloIIed NpUpoIHON
Cpelibl.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE TeiCTBHS:

yMEHHUS 3aJaBaTh BOMPOCHI (B XOJe Juajgora W (WIH) JTUCKYCCHH) TIO
CylIeCTBY  OOCyXJaemMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS TIPEJIJIOKEHHOM 3a/1auu;

YMEHUS  MPEJCTaBJISATh  IOJYYEHHbIE  Pe3ybTaThl  TO3HABATEIHLHOU
JEATeIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaTOpHOM pabOTHI MO UCCIIETIOBAHUIO CBOMCTB BEIIECTB, Y1€OHOTO IPOEKTA);

yMEHHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIBHOM M HMCCIENOBATEIbCKON  JESITENIbHOCTH  TpPH  pElIeHUHU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUH, OIpEACIICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIE TeCTBUS:

YMEHHE CaMOCTOSATEIBHO OINPENeNsITh IEeNIH JeATeIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEIbHO COCTAaBISITh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM NPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJIYYCHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSX,
OLICHUBAaTh COOTBETCTBHUE IOJIYUYEHHOTO pe3yJbTaTa 3asiBJICHHOW IIeJIH, yMEHUE
MCITIOJIb30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, TIPeIJIaraéMbie B yCIIOBUU 3aJJaHUH.

MNPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe mpeaMeTHBIX Pe3ylbTaTOB MO OCBOCHUIO 00513aTEIBHOTO COAEP KaHUS,
YCTaHOBIIGHHOTO  (henmepanbHOil pabodeil MporpamMMoi, BBIACISIOT: OCBOCHHBIC
00y4JaromuMHCs Hay4yHbIEC 3HaHMA, yMEHUS W CcHocoObl JEWCTBUM,
cneuuduyeckue s OpeIMETHOM o00macTu «XUMHS», BUAbI JACSTEIBHOCTH IO
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MOJIy4YEHHI0 HOBOTO 3HAHMs, €ro HHTEPOpETAalMH, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX U HOBBIX CUTYaIUSIX.

K xonny oOyuenus B 8 kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMbBICI OCHOBHBIX XMUMHMYECKUX MOHSATHI: aToM, MOJIEKyJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpOIHASE U HEOAHOPOHAS), BaJICHTHOCTb, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISIDHAasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi JI0JIsl XUMHUYECKOI0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJb, JIEKTPOOTPULATEIBHOCTh, CTEIIEHB
OKHUCJICHMS, XMMUUYECKasl peakuus, Kiaccuuxanus peakluuid: peakiuu
COCIMHEHHUS, PEaKUUU Pa3I0KEHUs, PEaKIUH 3aMEIICHUs, PpEeaKIHUH
o0OMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKlMH, TEIUIOBOM 3P (EKT peakiuu,
AIpO aTOMa, SJEKTPOHHBIM CJOW aToMa, aTOMHas OpOUTallb, pagNyC
aToMa, XMMHYECKasi CBS3b, MOJIAPHAS W HEMOJspHas KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MAaccoBas JI0JS BEIECTBa
(MpolleHTHAsI KOHIIEHTPAIIMsI) B pACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUYECKMX TMOHATUHA W
IPUMEHATH 3TH MOHATHS IIPU ONMCAHUU BEIIECTB U X MIPEBPAILCHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBlieHUs (opMyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEaKIU;

OTpEIeNSTh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCJICHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMymnaMm, BHA XUMHUYECKOW CBsi3M (KOBaJEHTHasT W MOHHAs) B
HEOPraHMYECKUX COCAUHEHUSAX;

packpbiBaTh cMbIci [lepuommueckoro 3akona J[I. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHUMAHUE IEPUOANYECKON 3aBHCHUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX NOJIoKeHHs B llepnoaudeckoil cucrteme,
3aKOHOB COXPAHEHUsI MAacChl BEIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs], 3aKOHAa ABOTrapo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymnma (b-rpymnma)», mansie u
OonbIIMEe TEPHOIBI, COOTHOCHTH OOO3HAUYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogmyeckass cucremMa XuMuUeckux odnementoB JI. .
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeeieHue ux Mo 3JIEKTPOHHBIM CIIOSIM);
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¢ KJIACCU(PUIMPOBATH XUMHUYECKHE AIIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIY U COCTaBY YYAacCTBYIOLIUMX B pPEAKIUHU
BELIECTB, 10 TEIJIOBOMY 3D (PexTy);

¢ XapakTepHu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BELIECTB
Pa3IUYHBIX KJIACCOB, MOJITBEPXkAasi ONMUMCAHUE MPUMEpPaMU MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

¢ TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH IMPOTEKAaHUS XUMHUYECKUX TPEBpPALEHUN B
Pa3TUYHbBIX YCIOBUSX;

¢ BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJIAPHYIO  MaccChl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI
10 YPAaBHEHUIO XUMUYECKOU peaKIiuu;

¢ TPUMEHATH OCHOBHBIE OTEPAIMU MBICIUTEIBHONW EATETbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTU3alio, Kiaccudukaiuio,
BBISIBJICHUE TPUUYMHHO-CIIC/ICTBEHHBIX CBS3€H — MJisi U3Y4YEHUS CBOMCTB
BEUIECTB W XUMHUYECKHX PEaKIMid, €CTECTBEHHO-HAYYHbIE METObI
No3HaHUsI — HAONI0JIeHHe, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

e CIENOBAaTh MpaBWUJIaM  I[OJb30BAHUS  XUMHUYECKOM  MOCYIOM U
nabopaTopHbiM O00OpYJOBaHUEM, a TaKKe TMpaBUjaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSIMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BemIecTB (BOAOpOoJa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIEW PacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCIHEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IENIOYEN M KUCIOT C OMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U APYTHUE).

K xoniuy oOyuenus B 9 Kki1acce npeJMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

PacKpbIBaThb CMBICI OCHOBHBIX XWMHUYECKHUX MOHSATUNA: XHUMHUYECKUM
3JIEMEHT, aTOM, MOJEKyJla, HWOH, KaTHOH, AHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTETIECHb
OKHUCJICHHSI, XUMHUYECKasl PeaKIlus, XUMUYIECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJlb, MOJISIpHBIM  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJEKTPOJIUTBI, AJIEKTPOJIUTHYECKAS JHUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBecHe, oOOpatuMmble U
HEOOpaTUMbIE pEeaKUUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKINH,
OKUCIIUTEIb,  BOCCTAHOBUTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHUE,
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ajioTponus, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAUIMYECKas pemérka, KOoppo3us METaJIoB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOW pEaKIuu, MNPEAEeTbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TIOHATHH U
MPUMEHSTH 3TH NOHATUS IPU ONTMCAHUU BEIIECTB U UX NMPEBPALICHHUII;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHUS (OpMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB B
COCMHEHUSAX Pa3]IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COCIMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas) B HEOPraHMYECKUX
COCIMHEHUSX, 3aps]] MOHA M0 XUMHYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHUM, THUI KPUCTAIIINYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OINUCHIBATH M XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuoandeckoit CUCTEeMbl XMMHUYECKHUX JJIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHasg mnoArpynna (A-Tpynma)y U «1moOouyHas
noarpymnmna (b-rpynma)», manele u OOJbIIME MEPUOABI, COOTHOCUTH
o003HaueHusl, KOTOpble MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHUX
ANEMEHTOB (coCcTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacripefieieHie WX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIHE
3aKOHOMEPHOCTU B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBY YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTEIICHEW OKMCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOmMME U crenu(uueckrue XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIMUCAHUE
IPUMEPAMU MOJIEKYJSIPHBIX M HMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIH;

COCTaBJISITh  YPABHEHMS DJICKTPOJIMTUUYECKOM JIMCCOLUMALMU  KHUCJIIOT,
HIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO
oOMeHa, ypaBHEHMSI pEaklui, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOW CBA3U MEXKIY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;
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¢ pacKpbIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MTOCPEICTBOM COCTABJICHHS SJICKTPOHHOTO OajlaHCa ITHX PEaAKITUH;

¢ TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTpPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX IPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

o BBIYUCIIATH OTHOCHUTEIBHYIO MOJCKYJISIPHYIO ¥ MOJISIPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JOJIO XUMHUYECKOTO DJJeMeHTa T0 QopMyIie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMPOBOJAHUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOM peaKITuu;

¢ coOmoparh  MpaBuja  MOJB30BAHMS ~ XMMHUYECKOM  TMOCYIOM u
7a00paTOpHBIM  00OpYIOBAaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUU C HHCTPYKIUSMH 110 BBITIOJHECHHIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHHUIO H COOUPAHHIO
ra3000pa3HbIX BEIIESCTB (AaMMHAaKa M YTIJICKHUCIIOTO rasa);

o TMPOBOJUTH  PEAKIUH, IOATBEPKIAIONINEC  KAdyeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHJI-, OPOMHM/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYCHHBIX METAJJIOB, NMPUCYTCTBYIOIIWE B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX BEUIECTB;

¢ TPUMEHATH OCHOBHBIE OTEPAIMU MBICIUTEIBHONU IEATETbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, OOO0OIlIEeHHe, CHUCTEMATU3AINIO, BBISBICHHE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€ — 11 M3Y4YEHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaAOJIIOIeHNEe, M3MEPEHUE, MOJCIUPOBAHUE, JKCIIEPUMEHT (pEeasIbHBIA H
MBICJICHHBIN ).

TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJINYECTBA
AKAJEMHUYECKHUX YACOB, OTBOANMBIX HA OCBOEHMHE

KAXK/I10OU TEMBbI
8 ki1ace
NQ HaI/IMeHOBaHI/IC pa31[en0B, KOJ’I - SHCKTpOHHHe I[C}ITGJ'IBHOCTB y‘lI/ITeJ'ISI C y‘leTOM
n/m TEM BO 00pa3zoBaTelIbHbBIC paboueii mporpaMMbl BOCIIUTaHUS
4acoB pecypcsl

Pa3nea 1. [lepBoHavajibHbIe XMMHYECKHE MOHATHS (20 yacoB)

1.1 Xumusi- BaskHas 00J1aCTh €CTECTBO3HAHUS M NMPAKTHYECKOI J1eATeIbHOCTH YesIoBeKa (S yacoB)

1. | [Ipenmer xumuu. Ponp 1 [Ipe3eHTanuu no | YCTaHOBJIEHUE TOBEPUTEIBHBIX
XHUMHH B )KU3HH YEJIOBEKA. TEMaM OTHOLLIEHUM MEXYy YUUTEIIEM U €r0
Tema u BemecTsa. ['ocynmapcTBeHHas | yYeHUKaMHU, CIIOCOOCTBYIOIIUX

2. | Ilouarue o MeTomax 1 oOpa3oBaTeNnbHas | MO3UTUBHOMY BOCIPUSITHIO
MMO3HAHUS B XUMHH. mwiaropma yUalmMucs TpeOOBaHUN U TIPOCHO
ITpakTideckas pabora 1 «Poccuiickas YUUTEIsI, IPUBJICUCHUIO UX BHUMAHUS
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Nel «IIpaBuna paGoThl B AIIEKTPOHHAS K 00Cy»X1aeMOi Ha ypoKe

3. | maGopaTopuu u npUEMBIL TKOJIaY» uH(pOpPMAIINY, AKTUBU3ALUN UX
oOpaIeHus ¢ (https://resh.edu.r | mo3HaBaTeIbLHOMN AEATEIBLHOCTH.
71a00paTOPHBIM u/subject/8/) [ToOyxkaeHne yJanuxcsi coo0aaTh
000pyJIOBaHHUEM. Ha YPOKE OOIIEIIPUHATHIC HOPMBI
YucTble BEIECTBA U CMECH. 1 TIOBEJICHHSL, IPABHJIA OOIIEHHMS C

4. CrniocoOsb1 pazneneHus YUUTENSIMU U IIKOJIbHUKAMH,
cMecei. MPUHIUIIEI YY€OHOU TUCIUTITUHBI U
I[IpakTuueckas padora Ne 2 1 CaMOOpraH13alni.

5. «PaszeneHne cMecel [IpuBicueHne BHUMAHUS YJalIuXcs K
(1a puMepe LUCHHOCTHOMY aCHEKTY M3y1acMBbIX Ha
OUHCTKH OBAPEHHOIT YPOKax sIBJCHNH, OpraHH3alus ux
comm). paboTHI ¢ TIOJTydaeMoi Ha YpOKe

COIMAJIBHO 3HAUYMMOI HH(pOpMaIei,
MHULMUPOBAHUS €€ 00CYXIeHuS,
BBICKA3bIBAHUS YIAITUMUCS CBOETO
MHEHHUS TI0 €€ TIOBO/IY, BRIPAOOTKH
CBOETO K HE OTHOIIECHUS.
HcnoJib30BaHMe BOCTIMTATEIBLHBIX
BO3MOKHOCTEH CoJlepKaHus y4eOHOTO
npeMeTa Yepe3 IEMOHCTPAITUIO
YYalIuMcs IPUMEPOB OTBETCTBEHHOTO
TPXKIAHCKOTO ITOBEICHHUS,
MIPOSIBJICHUS YEIIOBEKOIIOOUS 1
T0OpOCEPICUHOCTH.
1.2 BemecTtBa 1 xumudeckue peakinuu (15 yacos)
1 [IpezenTarnmu o | YCTaHOBJICHUE TOBEPUTEIBHBIX
6. | ATOMBI M MOJICKYJIbL. TEMaM OTHOLIEHHMH MEXY YIUTEIEM U €r0
7 XuMHYCCKHE 1 ['ocynapcTBeHHas | y4eHHUKaMH, CIIOCOOCTBYIOITUX
' DIIEMEHTBI. 3HAKH oOpa3oBaTesibHas | MO3UTUBHOMY BOCITPHUSATHIO
(CHMBOJIBI) XUMHYCCKX maTdopma yUYaluMucs TpedoBaHUN U IPOCHO
SICMCHTOB. «Poccuiickas YUUTEJIsA, TPUBJICUCHUIO UX BHUMAHUS
8. I T — 1 AJIEKTPOHHAS K 00CyX/1aeMOii Ha YpOKe
IKOJIa UH(POPMAIINH, AKTUBU3AIIUU UX
Beectpa. (https://resh.edu.r | mo3HaBaTeIbHOMN AEATEILHOCTH.

9. ATOMHO-MOJIEKYJIAPHOE 1 u/subject/8/) [ToOyxaeHue yyanuxcsi co0MoaaTh
yueHHe. Ha YPOKE OOIIECIPUHSATHIC HOPMBI
34KOH HOCTOSHCTEA 1 TIOBEJICHHUSI, TIPaBUJIa OOIICHUS C

10. | cocraBa BewiecTs. YHUTENAMH 1 IIKONBHHKAMH,
Xumueckast hopmya. MPUHIIMIBI Y4eOHOUM TUCIUTUTMHEI U
BanenTtHocTh aTOMOB caMOOpraHH3aliH.

XUMHUYECKIX 31EMEHTOB. [TpuBneyeHre BHUMAHUS y4aIIUXCS K
OTHOCHTCHLHAY ATOMAAs 1 LEHHOCTHOMY aCIEKTY H3Y4aeMbIX Ha

11. | yacca. OTHOCHTENBHAS ypOKax ABJIEHUH, OpraHH3alus ux
MOJICKYIAPHAL MACCA. paboThI ¢ NOITy4aeMOH Ha ypoke
Maccosas 1o 1 COIMANILHO 3HAUYMMOU HH(OPMAIIHEH,

12. WHUIUUPOBAHUS €€ 00CYKIeHUS,

XUMHNYECKOT'O
OJICMCHTA B

BBICKA3bIBAHUA YUAITUMUCA CBOCTO
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COCUHEHHHU. MHEHHUS TI0 €€ TIOBO/IY, BRIPAOOTKH
KomnmuectBo CBOETO K HEell OTHOIIICHUS.

13. BeliecTBa. MoJib. Hcrnonp30BaHKne BOCIIUTATEIBHBIX
MounsipHas BO3MOKHOCTEH CofiepKaHUs y4eOHOTO
macca. MpeaMeTa uepe3 IEMOHCTPAIHIO
du3YecKue u YYalIuMcsl IPUMEPOB OTBETCTBEHHOTO

14. XUMHUYECCKHUE SIBIICHUA. T'PAXXAAHCKOI'O II0OBCACHU,
XyuMudecKkas peakiys. MIPOSIBJIICHUS YEITOBEKOJIIO0US U
[Ipu3HAKK U YCIOBHUS JI06pOCepICTHOCTH.

15. MIPOTEKAHUS
XUMHUYECKUX
peaKuuu.
3aK0OH COXpaHEHUS MacChI

16. BeIeCTB. XMMHYECKIE
YpaBHCHHS.

BrerancineHnst KoJIM4uecTBa,

17. | maccel BelecTna 1o
YPaBHCHUSM XUMHUYECKHX
peaKkuu.

Knaccuduxarus

18. | xumMHUYECKUX peaKIuii
(coenuHeHws,
pasNoKeHUsI, 3aMEIICHHUSI,
oOMeHa).

M. B. JlomonocoB

19. | — yuénsrii-
SHIUKIIOIIEIHUCT.
O06o01menue u
CHCTEMAaTH3aLH
3HAHHH.

Kontponbhas padota Nel

20. 10 TEME
«BelecTBa 1 XMMHYECKHE
peaKIIm».

Pa3nen 2. Baxkneiimmue npeacraBuTein Heopranudeckux BemiecTs (30 yacon)
2.1 Bo3nyx. Kucjopoa. IlousaTueod oxkcuaax (6 4acon)

21. | Bo3nyx — cmech 1 [Ipe3eHTanmu mo | YCTaHOBJICHHUE TIOBEPUTEIBHBIX
ra3os. Cocras TeMaM OTHOIICHHUI MEXy YUUTEIEM U €T0
Bo3nyxa. Kucmopon ['ocynapcTBeHHas | yYeHHUKaMHU, CIIOCOOCTBYIOLIUX
— DJIEMEHT U o0Opa3oBaTelibHas | MO3UTUBHOMY BOCHPUSITHIO
MIPOCTOE BEUIECTBO. mwiardopma yUaluMucs TpeOOBaHUN U MPOCHO
O30H. «Poccuiickas YUUTEISI, TPUBJICUCHUIO UX BHUMAHUS
dusnyeckue u JNEKTPOHHAS K 00CyXJ1aeMOi1 Ha ypoKe

22. | xuMHYeCcKue CBOMCTBA 1 IIKOJIaY uH(pOpPMaIINY, aKTUBU3ALIUN UX
KHCIIOpoa (peakIuu (https://resh.edu.r | mo3HaBaTenbHOMN AEATEILHOCTH.
OKHCIIEHHUS, TOPEHHE). u/subject/8/) [ToOyxneHue yqammxcsi coOI0aaTh
ITougarue 00 oxcuaax. Ha YpPOKE OOIIETPUHATHIE HOPMBI
Croco6bI OTy4eHHs MOBEJ/ICHUS, TIPaBHIia OOIIEHHUS C

23. | kucnopona B 1 YUUTENSIMHA U ITKOJIbHUKAMH,




nabopaTopuu U
IIPOMBIIIJIEHHOCTH.
IIpumeHenune
KHCJIOPOJA.
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TennoBoii a3 pexT
XUMHUYECKOU PEaKIuu,

IMPUHIHIIBI yqe6H0171 JUCHUITJIMHBI 1
CaMOOpTaHu3aIUH.

HpI/IB.TIe‘-IeHI/Ie BHHMAaHHA yJallluXCs K
HNCHHOCTHOMY aCIICKTY U3YYaCMbIX Ha
YpOKax sIBJICHUH, OpraHu3alus ux
paboTHI ¢ TIOJIydaeMOi Ha YpOKe

24. | nomsitue o 1 COLIMAIBHO 3HAYMMOM HH(OpMAITHEH,
TEPMOXUMHUYIECCKOM WHUIUUPOBAHUS €€ 00CYKICHUS,
YpaBHEHUH, K30- H BBICKA3bIBAHUS YIAIIUMUCS CBOETO
SHIOTEPMHUYECKHX MHEHHUS TI0 €€ TIOBO/IY, BBIPAOOTKH
pEaKIusX. CBOETO K HEW OTHOIICHHUS.

TormumBo (HedThb, yroias u Hcnonn30BaHne BOCITUTATENBHBIX

25. | MeraH). 3arps3HEeHUE 1 BO3MOJKHOCTEHN cojiepKaHusl y4eOHOTO
BO31yXa, CIIOCOOBI €T0 npeamMeTa 4€pe3 ACMOHCTpalIuIO
MPEAOTBPAIICHHUS. yYaIlyuMcs IpUMEPOB OTBETCTBEHHOTO
[pakTuueckas pabora Ne3 TPOKIAHCKOTO HOBEACHH,

26. | WIlomyuente u 1 MIPOSIBJIICHUS YEITOBEKOIIO0US U
cobupaHue KUCIOPO/Ia, N06pocepIeTHOCTH.

V3YYEHUE €r0 CBOKCTBY.
2.2 Bonopoa. IlousiTue o0 kucaoraxu coJisx (8 yacos)
Bonopon — snemeHT n [Ipe3eHTanuu no | YCTaHOBJIEHUE TOBEPUTEIBHBIX

27. MIPOCTOE BEIIECTRO. 1 TeMaM OTHOIICHHI MEXTy YIUTEIIEM H €T0
Haxosxnenue B mpupoe. ['ocynapcTBeHHas | y4eHUKaMHU, CIIOCOOCTBYIOLIUX
dusnueckue u o0Opa3oBaTesbHas | MO3UTUBHOMY BOCIPHSITHIO

28. | yummrueckue cBoiicTea 1 maTdopma yYaIyMHucs TpeOOBaHUN U TTPOCHO
Bozopoja. [Ipumenenue «Poccuiickas YUUTEIsI, TPUBJICUYECHUIO UX BHUMAHUS
BOJIOPOJIA. JNEKTPOHHAs K 00CcyxJ1aeMoil Ha ypoke

HIKOJIa» nH(pOpMaLNY, aKTUBU3ALIUN X

29. | IlousTHE O KHCIOTAX U 1 (https://resh.edu.r | mo3naBaTeabHOM AEATEILHOCTH.
COJIIX. u/subject/8/) [ToOy»xaeHue ydaImxcst coOI0aaTh
CriocoObl oTy4eHust Ha YpPOKE OOIIEPUHSTHIE HOPMBI

30. BOJIOPO/JIa B JAOOPaTOPHH. 1 MOBE/ICHNUS, IPaBHIia OOIIEHHUS C
[Ipaktuueckas padota Ne 4 YIHATECIIAIMH Y ITKOJIBHUKAMU,

31l. | «Ilo JTydeHHe u 1 MPUHIUTIEI YYCOHOW TUCITUTIIMHBI |
cobupaHue BOIOpoOa, CaMOOpraHu3almy.

M3Y4YEHHE ero CBOMCTBY. [TpuBneyeHre BHUMAHUS y4aIIUXCS K
MousipHbIit 06BEM [IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha

32. | rasoB. 3akon 1 YpOKax SIBJICHUH, OpraHu3anus ux
ABOrapo. paboThI ¢ nonyqaeMo“ﬁ Ha ypoke
BhIuncieHns 06b8Ma, COIMAJIHO 3HAUYMMOI HH(OpMAIIHEH,

33. | KonuuecTBa BelecTBa 1 HHHLMAPOBAHNS €€ 06CyKaeHus,
ra3a 1o ero BBICKA3bIBAHUS YUAIIUMUCS CBOETO
H3BECTHOMY MHEHHS 11O €€ TIOBOJY, BBIPAOOTKHU
KOJMHUECTBY BEIIECTBA CBOEro K HEH OTHOIICHHUS.

WITH 06BEMY. I/Icnonb3OBaH111e BOCTIMTATEIbHBIX
BLIHCICHIS OGBEMOB BO3MOXHOCTEH cofepx aHus yueOHOTO
34. | rasos no ypasHenuo 1 nmpeaMeTa yepe3 AeMOHCTPALIUIO

peakl Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIIEHUI ra30B.

yqamumces MpuMepoOB OTBETCTBCHHOTO
TpaXXIaHCKOTO IMOBCACHUA,
IMPOSABJICHUA YEJIOBEKOIIO0HUS U
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\ J00pOCEPICYHOCTH.

2.3 Bona. PacrBopsbl. IlonsaiTue 06 ocHoBanusXx (5 4yacos)

dusznueckue u

IIpe3enranuu 1o

YcTaHOBIIEHHE JOBEPUTEIIBHBIX

35 | xummueckue ceoiicTBa 1 TeMaM OTHOILLIEHUM MEXy YUUTEIIEM U €ro
BOJIBL. locynapcTBeHHasl | y4eHHKaMH, CIIOCOOCTBYIOIINUX
CocTaB OCHOBAHUIA. 06p330BaTeJII>Ha$I IO3UTUBHOMY BOCIIPUATUIO

36. | MMowustue 06 1 wiaropma yYalIMMUCs TpeOOBaHUN U TIPOCHO
WHIUKATOPaX. «Poccuiickas YUUTEINs, IPUBJICUCHUIO UX BHUMAHUS
Boja Kak pacTBOPUTEIIb. AJIEKTPOHHAS K 00CcyxJ1aeMoil Ha ypoke

37. | HaceleHnble 1 1 TKOJTa» nH(OPMAIINHY, AKTUBU3ALNN X
HEeHACHIIIICHHBIE (https://resh.edu.r | mo3HaBaTeNbHOM AEATEIBHOCTH.
pactBopbL. MaccoBast 1071s u/subject/8/) [MoOyxaeHue yyammxcsi coOM0aTh
BEIIECTBA B PACTBOPE. Ha YpOKE OOILENPUHSTbHIE HOPMBI
Mpaxruueckas paota Ne 5 MOBEJICHUSI, TTpaBuyIa OOIIEHUS C
[IpuroToBeHHe YHUTEIAMH H IKOTBHIKAMH,

38. DACTBOPOB ¢ 1 MPUHIUTIEI YY€OHOU TUCITUTITUHBI U

. caMOOpraHu3aIuy.
onpenenéHHON
MACCOBOE I0ICH [TpuBieyeHNE BHUMAHKS YUAIIHXCS K
N [IEHHOCTHOMY aCTeKTy N3y9JacMbIX Ha
pPacTBOPEHHOTO -
BeIIECTBAY. YPOKaX ABJICHHH, OpraHH3allus HX
paboTHI ¢ TIOJTydaeMO Ha YpOKe
g9, | KouTponbHas paora Ne2 1 CONHMAIBHO 3HAYUMOM HHPOPMAIIHEH,
O TEMC WHULIMHPOBAHUS €€ 00CYKICHMUS,
«Kucnopoa. Bogopo. BBICKA3bIBAHUSI YUAII[UMHUCSI CBOETO
Boza». MHEHHUS TI0 €€ TIOBO/IY, BRIPAOOTKH
CBOETO K HE OTHOIIECHUS.
Hcnonb30BaHne BOCIUTATEIbHBIX
BO3MOXHOCTEH cofiep»aHusi yaueOHOTO
npeaMeTa yepe3 AEMOHCTPALUIO
yUYalumMcsi IpUMepOB OTBETCTBEHHOTO
rPaXKIAHCKOTO MOBEACHUS,
MPOSIBIICHUS YETIOBEKOIIO0US 1
n00pocepIeYHOCTH.
2.4 OcHOBHBIE KJIacChl HeopraHudeckux coequHenuii (11 yacon)

Oxcuppl: cocTas, [IpesenTauuu no | YcTaHOBIIEHUE JOBEPUTEIbHBIX

40. KJlaccuguKanus, 1 TeMaM OTHOIICHHUI MEXY YUUTEIEM U €T0
HOMEHKJIATypa. ['ocynapcTBeHHas | yYeHUKaMHU, CIIOCOOCTBYIOLIUX
[onydyenue u o0Opa3oBaTeNbHas | MO3UTUBHOMY BOCHPUSITHIO

41. | xuMuueckue cBOICTRA 1 maTdopma yUYaluMucs TpedoBaHUN U IPOCHO
KUCJIOTHBIX, OCHOBHBIX U «Poccuiickasa YUUTCIIA, IPUBJICUCHUIO UX BHUMAaHUS
aM(l)OTepHHX OKCHIOB. QJICKTPOHHAasA K O6CY)KI[8.6MOI71 Ha YpOKe
OCHOBaHHS: COCTAB, IKOJIa» uH(pOpPMaIINY, aKTUBU3ALIUN UX

42. KinaccuuKaLms, 1 (https://resh.edu.r | mo3HaBaTenbHOM ACSATENLHOCTH.
HOMEHKIIATYDA. u/subject/8/) [ToOyxaeHue ygammxcsi cooIro1aTh
Tonyuenue 1 Ha YpPOKE OOIIETPUHSATHIE HOPMBI

43. XUMHYeCKHe CBOMCTBA 1 MOBE/ICHUS, TIPaBHIia OOIIEHHUS C
OCHOBAHMIL YUUTENSIMH U ITKOJIbHUKAMH,
KHCIOTEL: COCTaB, MPUHIMILI Y9eO0HOU TUCITUTUIUHBI U

44. | vha cenbukams, 1 CaMOOpraHU3aluu.

HOMEHKJIaTypa.

HpI/IBHCLICHI/Ie BHHUMAaHHA yJalllUXCs K
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45.

[Tonmyuenue u
XUMHUYECKHE CBOUCTBA
KHCJIOT.

46.

Conu (cpennue):
HOMEHKJIATYpa,
CTIO0COOBI TIOTYYEHHUS,
XUMHNUYECCKHE
CBONCTBA.

471.

[IpakTuyeckas pabora
Ne 6. Pemenue
BKCHepI/IMeHTaJ'IBHBIX
3a7a4 10 TeMe
«OCHOBHBIE KJIACChI
HeOpFaHI/I‘ICCKI/IX

COEIMHEHUI.

48.

FGHGTI/ILIGCKZUI CBi3b Me)KI[y
KJIacCaMU HEOPTaHUYECKHUX
COEIMHEHUIM.

49,

O060011eHne 1
CUCTEMATHU3alUs 3HAHUH.

50.

KonTponbnas padota Ne3
o Teme "OCHOBHBIC
KJIaCChI HEOPTaHMYECKHUX
coequHeHun".

[IEHHOCTHOMY acCIIeKTy N3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3anus ux
paboThI C MOJTy4aeMOii Ha YpOKe
COLIMAIBHO 3HAYMMOM MH(OpMAIIHEH,
WHHUIIMAPOBAHUS €€ 00CYKICHHUS,
BBICKA3bIBAHUS YUAIIMMHUCS CBOETO
MHEHHS TI0 €€ TTOBOJTy, BBIPAOOTKH
CBOErO K HEM OTHOLICHUS.
Hcnonp30BaHne BOCIIUTATEIBHBIX
BO3MOKHOCTEH coJiepaHus y4eOHOTO
npeMeTa Yepe3 IEMOHCTPAITUIO
y4aIuMcsi IPUMEPOB OTBETCTBEHHOTO
TPa)XIaHCKOTO TTOBEICHHUS,
MIPOSIBJIICHUS YEITOBEKOJIIO0US U
J0OpOCEPICUHOCTH.

Pasznen 3. llepuoauyeckuii 3axoH u [lepuoguveckas cucrema xummnueckux iementos /I, U.

MenneneeBa. CtpoeHue aToMOB. XMMUYeCKasi CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 yacos)

3.1 llepuoauyecknii 3axoH u [lepuoanyeckas cucrema xumudeckux 3jieMmenTon [I. U.Meneneena.

Crtpoenue aroma (7 4acoB)

51,

[TepBbIe MOTBITKH
Kiaccuukanuu
XHMHAYECKUX
sneMeHToB. [lonsarue o
rpyImnax CXoHbIX
JJIEMEHTOB.

1

52.

Ilepnoanueckuil 3ak0H U
[Tepuonuueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
. Y. Menaeneena.

53.

Ilepuoapl, Tpymmsl,
NO/IPYIIIBL.

54,

CrpoeHune aToMOB.
CocTtaB aTOMHBIX f/€p.
W3oTomsl.

55.

CtpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB
aneMeHToB llepuoanueckon
cucrtemsl J[. 1.

[Ipe3enTanuu mo
TeMaM
['ocynapctBenHas
obOpa3oBaTesbHas
maTdopma
«Poccuiickas
JNEKTPOHHAS
HIKOJIa»
(https://resh.edu.r
u/subject/8/)

YcTaHoBIIEHUE TOBEPUTEIBHBIX
OTHOLICHHUI MEXIy YUUTEJIEM U €ro
YYEHUKaMHU, CIIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIIPUSTHIO
yUYaluMucs TpeOoBaHUN U IPOCHO
YUUTEIsI, IPUBJICUCHUIO UX BHUMAHUS
K 00CyXJ1aeMOil Ha ypoKe
uH(pOpPMaIINY, aKTUBU3ALIUN X
MO3HABATENbHOMN JEATEIHHOCTH.
[ToOyxieHue ydyamuxcsi co0o1aTh
Ha YPOKE OOIIENPUHSAITHIE HOPMBI
MOBE/ICHUS, TIPaBHIIia OOIIEHHUS C
YUUTENSIMH U ITKOJIbHUKAMH,
MPUHIIMIBI Y4eOHOU TUCITUTUIUHBI U
CaMOOPTaHU3AIIHH.

[TpuBneyeHre BHUMAHUSI y4aIIUXCS K
[IEHHOCTHOMY aCTeKTy U3y4aeMbIX Ha
YpOKax SIBJICHUN, OpraHu3aIus uxX
paboThI ¢ MOMy4aeMoi Ha YpOKe
COLIMAJIbHO 3HAYMMOM MH(OpMaIe,




23

MeHeneeBa. WHUIUUPOBAHUS €€ 00CYKICHUS,

XapakTepucruka 1 BBICKA3bIBAHUS YIAIIUMUCS CBOETO

XUMHYECKOTO MHEHHUS TI0 €€ TIOBO/IY, BBIPAOOTKH

56. | spementa o ero CBOETO K HEH OTHOILIECHUSI.

TTOJIOKCHHUIO B Hcnonp30BaHne BOCIIUTATEIBHBIX

[Iepnoanueckoit BO3MOKHOCTEH coJiepaHus y4eOHOTO

cucreme /1. 1. npeaMeTa 9epe3 IEMOHCTPAIUIO

Menneneesa. y4YaIrMCs IPUMEPOB OTBETCTBEHHOTO

3nauenue [lepnoanyeckoro TPAXKAAHCKOTO ITOBEACHHUA,

3aKOHA JUIS Pa3BUTHS MIPOSIBJIICHUS YETTOBEKOJIIO0US U

57. Hayku u npaktuku. J[. 1. 1 100pOCEPIECYHOCTH.

MenneneeB — y4€HBbIN,

MeJaror U rpaXkJIaHuH.

3.2 Xumnueckas cBsizb. OKHCJINTEIbHO - BOCCTAHOBUTEJIbHbIE peakiuu (8 4acoB)

DNeKTpOOTPULATENHHOCTh [IpezenTanuu | YcTaHOBIIEHHE JOBEPUTEIBHBIX

58. | aromoB xuMHHeCKHX 1 10 TEMaM OTHOIICHUI MEXTY YIUTEIIEM H €T0
3JIEMEHTOB. ['ocynapcTBeHH | ydeHUKaMH, CTIOCOOCTBYIOIINX

ast MO3UTUBHOMY BOCIIPHSATHIO

59. | Vonmas xummdeckas CBs3b. 1 oOpa3oBarenbHa | yJamuMucs TpeOOBaHUHN U MTPOCHO
KoganenTHas nonspHas g matgopmMa | YIUTENs, IPUBIICYCHUIO UX BHUMAHMS

60. | xuvmeckas cpsze. 1 «Poccuiickasg | k oOcyxaaemMoii Ha ypoKke
KoBanenTHas HenosspHas JJIGKTpOHHAS | HH(OPMAIIMH, aKTHUBHU3AINH UX

61. | xummueckas ceab. 1 IKOJIa MO3HABATEIbHOMN 1EATEIHHOCTH.

(https://resh.edu | IToOy»xaeHue ydamuxcst COOIIOAATH
62. | CremneHs oKuCIeHHS. 1 .ru/subject/8/) | na ypoke o6GLIENpPUHATEIE HOPMEI
63 OxwmcnuresnbHo- 1 MOBEJICHUS, TIPaBHJIa OOIIICHHS C
" | BOCCTAaHOBUTCIIBHBIC YUUTEISAMH | [IKOJbHUKAMH,

peaKnuu. HPUHIMIEL YI€OHOM AUCIUILIMHBL 1

64. | Oxkucnurenu u 1 caMmoOprattsaltii.

BOCCTAHOBHTEILLL [TpuBneyeHre BHUMAHUSI y4alIUXCs K

[IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
65. | Obobmenue u 5 1 yPOKax SIBICHHUMH, OpPraHU3aLHs UX
CUCTeMAaTH3alMsl 3HAaHUH. paBOTHI ¢ MOMydaeMoii Ha ypoke
66. | KonTponbsHas pabora Ned 1 COIMaIbHO 3HAYMMOU HH(POPMaIIUCH,
o reMe «CTpoeHue aroma. WHUIUUPOBAHUS ee 00CYKIeHUS,
XUMUYECKas CBSI3bY. BBICKA3bIBAHUS YUAIIUMUCS CBOETO
67. | O6oOIIEeHNE U 1 MHEHUS TI0 €€ MOBOJY, BHIPaOOTKU
cucTeMaTu3alys 3HaHuil 3a CBOETO K HEH OTHOILEHHUSI.

Kypc 8 Kiacca. Hcnonb30BaHrne BOCIUTATEIbHBIX
BO3MOYHOCTEH cofiepxkaHus yueOHOTO
npeaMeTa yepe3 AeMOHCTPALIUIO
yUYalumMcsi IpUMepPOB OTBETCTBEHHOTO
TPaXKIAHCKOTO MOBEACHUS,
MPOSIBIICHUS YEJIOBEKOIIO0US 1
J0OpOCEPAECYHOCTH.

68. | [IpomexyTounas 1

aTrecTanusi.

TecrupoBanue

Uroro 68
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9 kyacce
Ne HaumenoBanue paznenos, | Komn-Bo | OnekTpoHHbIE J1eATenpHOCTD YUUTEINS C Y4ETOM
/o TEM 4acosB o00pa3oBaTeNbH paboueit mporpaMMbl BOCIIUTaHUS
bI€ PECYPChI
Pa3nen 1. BemecTBo m xumnyeckue peakuuu (17 yacon)

1.1 TloBTOpeHue u yriaydjeHue 3HAHUI 0CHOBHBIX pa3/iesioB Kypca 8 kiacca (5 yacoB)
ITepnoanueckuin [Ipesentanuu | YcraHoBieHue JOBEPUTEIIBHBIX
3aKOH. 0 TeMaM OTHOIICHUM MEXAY YIUTEIEM U €r0o

1 [Iepnognueckas 1 l'ocynapcTBeHH | yyeHUKamu, CHOCOOCTBYIOIIMX
cucrema ast MO3UTUBHOMY BOCIIPUSATHIO
XUMHUYECKUX oOpa3oBaTesibHa | yyaliuMHcs TpeOoBaHUI U MPOChO
anemenTtoB /1. W. g matgopma | yUUTes, MIPUBJICUCHUTO X
MeneneeBa. «Poccuiickas | BHMMaHMd K 00CyXJaeMoll Ha
3aKOHOMEPHOCTH B JJIEKTPOHHAs | ypoke HH(OpMAIUM, aKTHBU3AIUHU

2. U3MECHECHUU CBOUCTB 1 IIKOJIa» WX TO3HaBaTEJILHOM OCATCIIbHOCTH.
XUMUYECKUX (https://resh.edu. | [ToOyxaenue ygamuxcsi COOMIOIATH
3JIeMEHTOBIEPBHIX ru/subject/9/) | Ha ypoke OOIIENPHUHSATEIE HOPMBI
TPEX TIEPHOJIOB. MOBEJICHUS, TIpaBUja OOIIEHUs C
Kiaccudukamus u VUIUTENSIMA U IIKOJIbHUKAMH,

3. HOMEHKJIATypa 1 MPUHIUIIEI Y4eOHOW TUCITUTIIMHBI U
HEOPraHMYECKUX caMoOpranusanuu.

BEIIECTB. [IpuBneyeHne BHUMAaHUS y4alUXcst
e —— K LEHHOCTHOMY acHeKkTy

4, CBSI3M 1 THTIBI 1 M3y4aeMbIX Ha YpOKax SBJICHUH,
KPHCTATTHHEECKHX OpraHMsauus  ux paboTel ¢
PELIETOK. [OJy4aeMOH Ha YpOKEe COLMAILHO
Kontponbras padota Nel SHAHMMOH mH(opmateit,

5. 1O TeMe 1 WHUIMUPOBAHUSL ee O0OCyXIeHus,

BBICKA3bIBaHUSl YYAIMHCS CBOETO
«IToBTOpEHUE U
. MHEHUSI TI0 €€ IMOBOJY, BBIPAOOTKHU
yr1yOJIeHHE SHAHUHA CBOET0O K  HEA  OTHOLICHUS.
OCHOBHBIX Pas/IcIon Hcnonp30BaHne  BOCHUTATEIbHBIX
Kypea 8 knaccay. BO3MOKHOCTEN coJiepKaHus
yueOHOTO npeaMera yepes
JIEMOHCTPALUIO ydauumces
IPUMEPOB OTBETCTBEHHOI'O
rpaXkIaHCKOTO MOBECHMUS,
NPOSIBIICHUSI  YEJIOBEKOJIOOHS U
n00pocepAeYHOCTH.
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYeCKHXpeakuuii (4 yaca)
Knaccudukarus 1 [Ipezentanun | YcraHoBIeHUE JOBEPUTENIBHBIX

6. XUMUYECKUX PEAKIU 1O 110 TeMaM OTHOILLIEHUM MEXAY YUYUTEIEM U €ro
pa3IMYHBIM MPU3HAKAM. ['ocynapcTBeHH | yuyeHHKaMH, CHOCOOCTBYIOIINX
ITonsaTHE O CKOpOCTH 1 as MO3UTUBHOMY BOCIIPUSATHIO

7. XMMHYECKOM peaKIy. oOpa3oBaTeNbHa | yyaliuMucs TpeOoBaHUI U MPOChO
TToHsSTHE O TOMOTEHHBIX A nnaT(bopMa YUUTCIIA, ITPUBJICYHCHUIO nux
UTETEPOr€HHBIX «Poccuiickas BHUMaHUs K O0OCykIaemMoil Ha
peakuusx. JNIEKTPOHHAS | ypoke HWHMOpPMAIMU, aKTUBU3AIUU

8. TToHSTHE 0 XUMUYECKOM 1 LIKOJIa UX TO3HABATEIIbHOU AESITEIIbHOCTH.
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paBHOBecuU.DaKTOPHI,
BIIASIOIINE HA CKOPOCTh
XUMHUYECKON PEaKLUU U
IIOJIOKEHNUE XUMUYECKOTO

(https://resh.edu.
ru/subject/9/)

[ToOyxneHne ydanmxcsi coooaTh
Ha YypOKe OOIICTIPUHATHIE HOPMBI
MOBEJICHUS, NpaBWia OOIICHUS C
YUUTCIIAMUA u IIKOJBbHUKAaMH,

paBHOBECHS. MIPUHIIAIE] Y9eOHOW TUCIUTUINHEI U
OxkucnuTenbHO- caMOOpraHu3aIuy.
9. | BoccranoBnTeNBHBIE 1 [IpuBrnieueHue BHUMaHUS y4alUXCsl
peaxkuuu. K LIEHHOCTHOMY ACTICKTy
M3y4aeMbIX Ha YpOKax SBJICHUH,
opraHuzanuss  ux  paboTel ¢
MOJy4aeMOM Ha YPOKE COLMAaJIbHO
3HAYUMOU uH(popMaruen,
WHULMUPOBAaHUSL €€ O0OCYXJeHHS,
BBICKA3bIBAHUS YYAIIUMHCS CBOETO
MHEHHSI TI0 €€ TIOBOJY, BBIPAOOTKH
CBOET0O K  HEH  OTHOLICHUS.
Hcnonb30BaHue  BOCHUTATENbHBIX
BO3MOKHOCTEN coziepKaHus
y4aeOHOTO npeameTa yepes
JEMOHCTpAIINIO y4alumMest
MIPUMEPOB OTBETCTBEHHOTO
rpaXKIaHCKOTO MOBEICHMUS,
MPOSIBJICHUSI ~ YEJIOBEKOTIOOUS |
JT0OpPOCEPICUHOCTH.
1.3 DyeKTpoMTHYECKAS M CCOUANUA. XUMUYeCKUE PeaKlluu B pacTBopax (8 yacos)
Teopus [Ipesentaunu | YcraHOBIIEHHE JIOBEPUTEIIbHBIX
10. | snekTpoNMTHYECKOM 1 110 TEMaM OTHOUIIEHUM MEXKTy YUUTEIEM U €0
JMCCOLIMAINU. ['ocynapcTBEHH | y4eHHMKaMHU, CHOCOOCTBYIOIINX
CunbHble U cnalble ast MTO3UTUBHOMY BOCIPUSITHIO
AIIEKTPOJIUTHI. oOpa3oBaTesibHA | yyamiuMucs TpeOoBaHUI U MPOChO
a matrgopma | yuuTens, MPUBJICYCHUIO ux
11. | Vounsie ypaBHeHus 1 «Poccuiickasa BHHUMaHUs K oOcCykJaeMol Ha
peaKuii. JJICKTPOHHAS | ypoke HMH(POpPMAIMH, AKTHUBU3AIUU
XMMHYECKUE CBOKWCTBA MIKOJIaY UX II03HABaTEILHON NEATEIbHOCTH.
12. | kucnot u ocHoBanu B 1 (https://resh.edu. | [ToOyxaenue ydamuxcsi COOMI0AATH
CBETE NPEICTABICHUHN 00 ru/subject/9/) | ma ypoke OOIIEPUHATBIE HOPMBI
BJICKTPOJIUTHICCKON MOBE/ICHUsA, NpaBHia OOIIEHUS C
Aucconnannu. YUHUTEIISIMU u IIKOJIbHUKAaMHU,
XUMUYECKHE CBOMCTBA MPUHIIMIBI Y4eOHOU TUCIUILINHBI U
13. | coneil B cBETE 1 caMOOpraHu3aIuy.
MIpeJICTaBICHUI 00 [TpuBrneyeHre BHUMAHHS Y4alUXCs
ANEKTPOJIUTUYECKON K LEHHOCTHOMY aCIeKTy
JMCCOIMAIMH. M3y4aeMbIX Ha YpOKax SBJIEHUH,
opranmzamusi ux  paboTel ¢
14. | Tonstue o ruaponuse 1 TOJIy4aeMol Ha YPOKE COLHAIBLHO
coJen. 3HAYMMOI uH(opManuei,
15. Obobienue n 1 UHUIMUPOBAHUS €€ O00CYyXIeHus,
CHCTCMaTH3allnsA BBICKa3bIBAHUS YUYAIIMMHUCS CBOETO
3HAHUH. MHEHHS 10 €€ MOBOJY, BBIPAOOTKH
[TpakTuueckas pabota Ne 1. CBOEr0 K  HEHl  OTHOIIEHHS.
16. | «Pemenue 1 Hcnonb3oBaHne  BOCIUTATENBHBIX
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AKCIIEPUMEHTAIIbHBIX BO3MOXHOCTEN coJiepKaHus
3a1au». yueOHOro npeamera yepes
KonTtponsHas pabora Ne2 ACMOHCTPAINIO ydaluMes
17. | o Teme 1 IpUMEpOB OTBCTCTBCHHOI'O
«DIIEKTPOIHTHYECKAS IpaXKJaHCKOTO HIOBEJIEHUS,
JTUCCOIMAIINS. MPOSIBJICHUSI  YEJIOBEKOJIOOUs U
XUMHUYECKUE PEAKIINU B 100POCEPAEYHOCTH.
pacTBopax».
Pa3nen 2. Hemerayuibl M MX coeinHeHus (25 4acoB)
2.1 O0mas xapakTepucTuka xumuieckuxdjeMeHToB VIIA-rpynnel. I'asorenst (4 yaca)
OOmas xapakTepucTUKa [IpesenTanuu | YcraHoBieHue JOBEPUTENBbHBIX
18. | ranmorenoB. Xumuueckue 1 0 TeMaM OTHOIIEHUH MEXIYy YUUTEIEM U €ro
CBOWCTBA Ha IpuMepe l'ocynapcTBeHH | yuyeHUKaMu, CHOCOOCTBYIOIINX
XJ10pa. ast MO3UTUBHOMY BOCIIPUSATHIO
19.. | Xnoposozopos. ComstHast 1 oOpa3oBaTesibHa | yyaliuMucs TpeOOBaHMWM U MPOCHO
KACIOTA. XAMIIECKHE q maargopma | yuuTens, MIPUBJICYCHUIO ux
9
CBOCTBA, TIOMTydEHHE «Poccuiickas | BHMMaHUS K 00cyxkaaeMoll Ha
9 b
pUMeHeHHe JJIEKTpPOHHAs | ypoke HHpOpMaluy, aKTUBU3AIMU
1 HIKOJIa» UX TO3HABaTENbHOUN JEsITeNbHOCTH.
[TpakTuaeckas padorta Ne 2 i
20. | «ITonviermie (https://resh.edu. | [ToOyxaeHune ygamuxcsi COOMIOIATH
yas ru/subject/9/) | Ha ypoke OOIIENPHUHSATEIE HOPMBI
COJISTHOM KHCIIOTHI,
N MOBEJICHUS, TIpaBUja OOIIEHUs C
u3ydeHue eé
o YUATEISIMM WU IIKOJIbBHUKaMH,
CBOWCTB. .
MPUHLIMIBI YYeOHON TUCHUIUIUHBI U
Boruncnenus no 1
21 CaMOOpraHu3aluu.
+ | YPABHCHUAM XHMIHCCKHX IIpuBneyeHne BHUMAaHUS y4alUuXcst
€aKIIMii, eClIi OJIUH U3
peaKiu, o K IEHHOCTHOMY aCIICKTy
PCarcHTOB JaH B M3y4aeMbIX Ha YpOKax SBJICHUH,
U30BITKE.
opranuzanmusi  ux  paboTel €
MOJIy4aeMOl Ha YpPOKE COLMAIBHO
3HAYMMOU uHpopmaruen,
WHUIMUPOBAHUSL ee O0OCyXIeHus,
BBICKA3bIBAHUSl YYALUMHCS CBOETO
MHEHHUSI TI0 €€ MOBOJY, BBIPAOOTKHU
CBOET0O K  HEA  OTHOLICHUS.
Hcnonp3oBaHne  BOCHUTATEIBHBIX
BO3MOKHOCTEHN coJiepKaHus
yueOHOTO npeaMera yepes
J€EMOHCTPALUIO ydaummces
IPUMEPOB OTBETCTBEHHOI'O
rpaXkIaHCKOTO MOBECHMUS,
NPOSIBIICHUSI  YEJIOBEKOJIOOMS U
J00pOCEepACUHOCTH.
2.2 O01mas XxapaKTepUCTHKA XUMHYECKUX)1eMeHTOB VIA-rpynnsl.
Cepa u eé coenunenus (6 yacoB)
OO01as xapakTepucTuKa [Tpesentauumu | YcraHoBiIEHHE JOBEPUTENIBHBIX
22. anemMeHToB VIA-rpynnsl. 1 110 TeMaM OTHOILLIEHUM MEXAY YUUTEIEM U €ro
ATIOTpOTIHBIE l'ocynapcTBeHH | yueHUKamu, CMOCOOCTBYIOIIUX
MO HH(bHKaI.[HH CEPHL. as MMO3UTUBHOMY BOCIIPUSATUIO
23. | Haxosx/ieHHe cepbl U €& 1 o0pa3oBaTenbHa | ydaluMucs TPeOOBaHUM U IPOCHO
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COCJIMHEHUIB TIPUPOJIE. g mwiargopma | ydauTens, IPUBIICUYCHUIO ux
XUMHUYECKUE CBOMCTBA «Poccuiickass | BHUMaHHS K OOCyXJaeMod Ha
CepBHl. ANIEKTPOHHAsT | YpokKe HMH(OpMAalnHU, aKTUBU3ALUU
Cepo]goﬂopoﬂ, CTpOCHHUE, HIKOJIa» nX TO3HaBaTeIbHOM JACATCIBHOCTH.

24. ¢usnueckue u 1 (https://resh.edu. | [ToOyxaeHue ygamuxcsi COOMIOIATH
XUMUYECKHE CBOHWCTBA. ru/subject/9/) | Ha ypoke OOIIEPHUHSATBIE HOPMBI
Oxcuppl cepbl. CepHas MOBEJCHHS, TpaBWIa OOIIEHUS C

25. | kucioTa, pU3NUECKHe 1 1 yauTeIsIMM - M [IKOJIbHUKaMH,
XMMHUYECKHE CBOMCTEA, MIPUHIIAITE] Y9eOHOW TUCIUTUIMHEI U
IPUMEHEHINE. CaMOOpTaHU3aIUH.

D — [TpuBiicueHNE BHUMAHUS YYaIAXCS
lexamue B OCHOBE K [IEHHOCTHOMY acreKTy
[POMBIILTEHHOTO U3ydyaeMbIX Ha YypOKax SBJICHUH,

26. | cocoba  mosyuenus 1 OpraHmsalMi  ux paboter ¢
CepHOM KHCTOTEL, MOJY4aeMOH Ha YpOKE COLHATLHO
X UMIIECKOe 3HAYUMOU uH(popMaluen,
sarps3HeHUe MHULMUPOBAHUSL €€ O0OCyXIeHuS,
OKPYKAIONIEH CPETBI BBICKA3bIBaHUS YUYAIIHUMHUCS CBOETO
COCTTHEHMAMH CEpBL. MHEHHS TIO €¢ TOBOAY, BBIPAOOTKH
BLITICICHIe MACCOBOI CBOCTO K  HEW  OTHOIICHWSL.

27. 110JI BEIXOZIE IIPOIYKTa 1 HCHOJ‘IBSOBaHI:Ie BOCHUTATEIBHBIX
peaKkuuu. BO3MOKHOCTCHU coacpkaHus

yueOHOTO npeaMera yepes
JIEMOHCTPAIIHIO yIaIuMCst
PUMEPOB OTBETCTBEHHOTO
IpaXXIaHCKOTO TIOBEJICHUS,
NPOSIBIICHUST  YEJIOBEKOIOOUST U
JT0OpOCEPICUHOCTH.

2.3 O0mas XapakTepuCcTUKA XUMUYECKHUX 3JIEMEHTOB VA-Tpynibl.

A3ot, pocdop u uxcoennnenus (7 yacoB)

28. | OGLas xapaKTepucTHKa 1 [lpesenTanmu | YcraHOBIICHHUE JIOBEPHUTEITBHBIX
3]1eMeHTOB VA-IpyIIIbL. 10 TEMaM OTHOIIECHUH MEXIy yYUTEIEM U €ro
A30T, PacIIPOCTPAHCHHUE B ['ocynapcTBeHH | yUeHHKaMH, CIOCOOCTBYIOIINX
npupose, Gpu3nUecKue u ast MO3UTUBHOMY BOCIIPUSITHIO
XUMHYECKHEe CBOMCTRA. oOpasoBaTelibHA | yJalIuMHUCs TPeOOBaHM W MPOCHO
AMMHAK, €ro s wiatpopmMa | yuuTels, TIPUBJICUYCHUIO ux

29. | pusmueckue u 1 «Poccuiickass | BHUMaHUA K OOCYXIaeMoW Ha
XHMHUECKHE CBOMCTBA, AJIEKTPOHHAS | ypoKe WHGpOpMAIMU, aKTUBH3AIUU
HnoJydeHue 1 IKOJIa UX IO03HABATEIbHOU JESTEIHHOCTH.
NpHMeHeHHe, (https://resh.edu. [ToOyxaeHre yqaIuxcsi COOM0AaTh
Tpaxtuieckas padora No 3 ru/subject/9/) | ma ypoke OOIIEPUHATBIE HOPMBI

30. | Tonyuenue ammuaxa 1 MOBE/ICHUs, TpaBHia OOIIEHUS C

)
U3yYEHHE €roCBOMCTBY. YAUTCIDIMIT -~ M IKOJLHAKAMH,
- MPUHIIMIBI Y4eOHOU TUCIUTUINHEI U

31 ‘(;‘;2:122’; Igchlom’ ce 1 CaMOOPTaHU3AIIHH.

. [TpuBneyeHre BHUMAHHS YJaluXcs

XMMHYECKHE CBONCTBA. K HEHHOCTHOMY acriexTy
Hcnone3sosanme M3y4aeMbIX Ha YpPOKax SBJICHUH,

N e opvnmam | s

MUHCPAJIbHBIX

HOHy‘laCMOﬁ Ha YpPOKE COLHAJIBHO
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ynoOpeHuit.
XUMHUUYECKOE
3arpsi3sHEHUE
OKPYKaroLIEn CpeJibl

3HAUYUMON uHpopManueH,
UHUIIMUPOBAHUS €€ 00CyXaeHus,
BBICKA3bIBaHUS yYAl[IMUCS CBOETO
MHEHUS 110 €€ TOBOY, BBIPAOOTKU

COCIMHEHUSIMHU a30Ta. CBOETO K  HEW  OTHOUICHUS.
dochop. Oxenp Hcnonp30BaHne  BOCHUTATEIBHBIX

33. | docdopa (V) u 1 BO3MO>KHOCTEH coJiep KaHus
dbocdopHas KUCIIOTa, yueOHOro npeaMeTa gepes
busnueckue u JEMOHCTpPAIIUIO y4YaIuMCst
XUMUYECKHE CBOMCTBA, IIPUMEPOB OTBETCTBEHHOTO
MOJTy4YCHHE. IpaXKJaHCKOTO MOBEICHMUS,
Hcroap30BaHue MPOSIBJICHUSI ~ YEJIOBEKOJIOOUS |
pocdartos B KauecTBE 10OPOCEPAEHHOCTH.

34. MUHEPaJTbHBIX 1
ynoOpeHuit. 3arps3HeHue
MPUPOIHON CpeIbl
dhocdaramu.

2.4 O0mas xapaKkTepuCcTHKA XUMHYECKUX31eMeHTOB IVA-rpynnsl.
Yriepoa u KpeMHUil M UX coeqrHenus (8 yacos)
VYrnepon, [IpezeHTanmu | YcraHoBIEHUE JOBEPUTEIIBHBIX

35. | pacmpocTpaHeHHE B 1 10 TeMaM OTHOIIICHUM MEXIAY YIUTEIEM U €Tr0
npupoe, Guznyeckue u ['ocynapcTBEHH | yYeHHMKaMHU, CHOCOOCTBYIOIINX
XUMUYECKUECBOMCTBA. ast MO3UTUBHOMY BOCIPUSITHIO

36. | Oxcuabl yriueposa, ux 1 oOpasoBaTesibHA | ydaliuMucs TpeOOBaHM W MPOCHO
busnyeckue u a matgopma | yuuTens, MIPUBJICYECHUIO ux
XUMHWYECKHE CBOICTBA. «Poccuiickasa BHUMaHUsI K oOcykJaeMol Ha
DKOJIOTHYECKHE JNIEKTpOHHAs | ypoke HHbOpMaluu, aKTUBU3AILMU
HpO6JIeMLI, CBS3aHHBIC C IKOJIa» MX TO3HABATEIbHOW AECATEIBbHOCTH.
okcuznoM yriaepoma (1V). (https://resh.edu. | IToOyxaeHne ydamuxcs: coOOIH0IaTh

ru/subject/9/) | Ha ypoke OOIIENPHHATEIE HOPMBI

37. | YronpHas KuCIIOTa U €€ 1 MOBEJICHHUS, IIpaBHIa OOIICHUS C
coJin. YUUTEISIMA u IIKOJbHUKAMH,
[IpakTnueckas pabora MPUHIIMIBI Y4eOHOU TUCHUIUIMHBI U
Ne 4 "Tlonyuenune CcaMOOpraHu3aluu.

38. YIJIEKHUCIIOTO rasa. 1 [IpuBneyeHne BHUMAaHUS y4alUXcsi
KauectBennas peakius Ha K LEHHOCTHOMY aCTeKTy
KapOoHaT-HuOH". M3y4yaeMbIX Ha YypOKax SBIICHUH,
HepBOHaqaﬂbeIe opraHnnsanusa ux pa6OTLI C

39. | mousiTHUS 00 1 MOJIYy4aeMOil Ha YpPOKE COLMAIbHO
OpPraHn4yeCcKux 3HAYNMOH I/IH(i)OpMaLII/IeI‘/'I,
BEIIIECTBAX KakK O HHUIOUUPOBAHHA €C O6C}’)KI[CHI/I5{,
COCIUHEHUIX BBICKA3bIBAHUA YYallITUMUCA CBOCTO
yriepoa. MHEHUSI TI0O €€ TMOBOJY, BBIPAOOTKHU

CBOETO K  HEW  OTHOUIEHUS.

40. | Kpemunii u ero 1 Hcnonb30BaHHe  BOCHUTATENBHBIX
COCINHCHUA. BO3MOKHOCTEN COJCprKaHUs
[IpakTueckas pabota y4eOHOro npeaMera qyepes
NoS. Pemienue AEMOHCTPALUIO ydamumces

4l AKCIIEPUMEHTAIIbHBIX 1 IIPUMEPOB OTBETCTBEHHOI'O
3a/1a4 110 TEME rpakIaHCKOTO MOBECHMUS,
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«BaxHeu1e HeMeTaUIbl U
UX COCOUHEHUS.

KonTtponesHas pabora Ne3

NPOSIBIICHUSI  YEJOBEKOJIOOHMST U
J00pOCEPICUHOCTH.

42. | mo Teme 1
«Baxneinmue
HEMETaJUTbI U UX
COCJIMHEHUS.

Pa3nen 3. MeTtajuibl u ux coeqmHeHus (20 yacon)
3.1 O6mue cBoiicTBa MeTaJl10B (4 yaca)
O6mas XapaKTepUCTHKA [Ipesentanuu | YcraHoBieHue JOBEPUTEIIBHBIX
XUMHUYECKUXIEMEHTOB — 10 TEMaM OTHOIIEHUH MEXIY YUUTEIEM U €ro
METaJIIOB. l'ocynapcTBeHH | yuyeHUKamu, CHOCOOCTBYIOIINX

43. | Meramtnueckas CBS3b 1 ast MIO3UTHUBHOMY BOCIIPUATHIO
H MeTaJUTHuecKast oOpasoBaTesibHa | yyaliuMucs TpeOOBaHUM U MPOCHO
KPUCTAILINYECKas q mIargopma | yuuTens, IIPUBIICUCHUIO 17
peméTka. dusnueckue «Poccuiickas | BHMMaHMSg K 00CyXJaeMoll Ha
CBOICTBA METAJLIOB. JNIEKTpPOHHAs | ypoke HHpOpMaluy, aKTUBU3AILMUU

44, | Xummueckue cBoiicTpa 1 HIKOJIa» UX MO3HABaTENbHOUN JEsITeNbHOCTH.
METAILIOB. (https://resh.edu. | IToOyxnerune ydammxcs cobmoaaTh
DeKTPOXUMUUECKHit ru/subject/9/) | Ha ypoke OOIIETIPUHATBIE HOPMEI
DS HAIIPSKEHMIA TIOBEJICHUS, TIpaBUiIa OOLIEHUS C
METAILIOB. YIUTEISIMH W [IKOJBHUKAMH,
O6mme CIoco6b! HNPUHIUIBI y4eOHOM AUCIUIIIMHBI U
TIOJTyYEHHUs] METAILIOB. CamOOpraHu3aruy.

45. | Cnnassl. Beraucnenus 1o 1 TIpusneyenue BHUMAHUS ydalluXcs
ypaBHEHHAM K LICHHOCTHOMY acreKTy
XUMHYECKHX PEaKIpii, U3y4yaeMbIX Ha YypOKax SBJICHHUH,
eCIIM OJINH U3 PEarcHTOB OpraHMsauus - ux - paboThl ¢
CONEPIKHT MPHMECH. MOJy1aeMOif Ha YpoKe COLMATBHO

3HAYUMOM uHpopManue,

46. | Ilonstue o KOppo3uu 1 UHUIMUPOBAHUS €€ 00CyXaeHus,
METaJUIOB. BBICKa3bIBaHUS YYAIIUMUCS CBOETO

MHEHHMs 110 €€ IIOBOJY, BbIPAaOOTKH
CBOETO K  HeH  OTHOLICHMSL.
Hcnonp3oBaHne  BOCHUTATEIbHBIX
BO3MO’KHOCTEH CoJiep KaHus
yueOHOro npeamera yepes
JIEMOHCTpPAIHIO ydJaummcst
IpUMEPOB OTBETCTBEHHOT'O
I'paXIaHCKOTO HOBEJICHUS,
IOpPOSIBJICHUSL  YeNOBEKOIoOus U
J100pOCepaEYHOCTH.
3.2 Baxkneiimme MeTaJJibl M MX coequHeHus (16 yacos)

[Tpesentanmu | YcraHOBIIEHHUE JIOBEPUTEIBHBIX

47. | llenoqHbIe METAILTBL. 1 110 TEMam OTHOIICHUH MEKJLY YUUTEIEM H €r0

48. Oxcupt 1 1 I'ocynapcTBeHH | y4eHHKaMHU, CMOCOOCTBYIOIINX
TUAPOKCHUIBI HATPUS U ast MIO3UTUBHOMY BOCIIPUSATHIO
Kajin4. oOpa3oBaresbHa | yJaluiuMucs TpeOoBaHWA M MPOChO

49 Ileno4Ho3eMeNbHbIC 1 g miargopMa | ydauTens, MPHUBJICYCHUIO 1504

METaJlJIbl —KaJdbIMH U
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MAar"uu.

50.

Baxxneiiime coeTMHEHUS
KaJIbIUA.

51.

O06o001IEHNE U
cucreMaTrni3alusa
3HAHUWI.

52.

JKécTtkocTh BOABI 1
CII0COOEbI €€
YCTpaHEHHS.

53.

[IpakTueckas pabota
Ne 6 "JKéctkocTh BOJIBI U
METO/1bl €€ ycTpaHeHus'".

54.

AJTIOMUHUH.

55.

AmpoTepHbie
CBOMCTBA OKCUJA U
THUAPOKCHUIA.

56.

Keiaeso.

S7.

OKcuapl, THIPOKCHUIBI U
COJIY KeJe3a

(1) u xenesa (111).

58.

O06001eHne u
CUCTEMATHU3AINAA
3HaHUH.

59.

[TpakTuueckas padota
Ne 7. Pemienue
AKCIIEPUMEHTAIIbHBIX
3a7a4 I10 TEME
«Baxnennine MeTalIbl B
X COEIUHEHUN.

60.

Brranciaenus mo
YPaBHEHUSAM XUMHUYECKUX
peaKkuuii, €Clii OJJUH U3
pearecHTOB JaH B H30BITKE
WJIA COJICPKUT IIPUMECH.
Brruucnenus maccoBoit
JI0JIA BBIXOJ1a MTPOJIYKTa
peaKIuu.

61.

O060011IEHHE U
CHCTEMATHU3aLUS
3HAHHUH.

62.

KonTponeHas pabota Ne4
10 TeEME

«Baxuenmue

METaJIIbl U UX
COEJIMHEHUS.

«Poccuiickas
ANEKTPOHHAS
IIKOJIa

(https://resh.edu.

ru/subject/9/)

BHUMaHUs K OOCykKIaemMoil Ha
ypoke WHGOpMAIUU, AKTHBU3ALUU
UX TO3HABATEIBHOM JESITEIbHOCTH.
[ToOyxeHue ygammxcsi COOI0IaTh
Ha YpOKE OOLIEHPUHSTHIE HOPMBbI
MOBEJCHHS, TIpaBWiIa OOIIEHUS C
YUUTCIIAMUA u IIKOJIBHUKaMU,
MPUHIUIIEI Y4eOHOW TUCIUTIIMHBI U

caMOoOopraHru3aluu.
HpHBHequHe BHUMAHHA yHalIUXCA
K HCHHOCTHOMY ACIICKTY

M3y4aeMbIX Ha YpOKax sIBJICHUH,
Opra"uzanus ux paboThI c
MIOJIy4aeMOM Ha YpPOKE COLMAIBHO
3HAYUMOU uH(popMaluen,
WHULMUPOBAaHUSL €€ O0OCYXJIeHuS,
BBICKA3bIBaHUS YYalllUMUCS CBOETO
MHEHUSI TI0 €€ MOBOJY, BBIPAOOTKHU
CBOET0O K  HEH  OTHOLIEHUS.
Hcnonb30BaHWe  BOCHUTATENbHBIX

BO3MOKHOCTEN coziepKaHus
yueOHOTO npeaMera yepes
JIEMOHCTPAITHIO yIaIIMCSI
IPUMEPOB OTBETCTBEHHOI'O
Ipa)IaHCKOTO HOBEJICHUS,
NPOSIBICHUST  YENOBEKOMIoOUs U
JT0OpOCEPICUHOCTH.

Pa3nen 4. Xumus U okpy:kawomas cpeaa (5 yacon)

4.1 BemecTBa M MaTepHAJIbI B )KU3HH Yesi0BeKa (5 yacoB)
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BemiecTBa u marepuaisl B IIpesenranuu | YcraHoBieHUE JIOBEPUTEIIbHBIX
63. IIOBCEITHEBHOM JKU3HU 1 10 TeMaM OTHOILLIEHUM MEXAY YUUTEIIEM U €TI0
YeII0BeKa. l'ocynapcTBeHH | yuyeHUKaMH, CHOCOOCTBYIOMIMX
XUMHUECKOE ast MO3UTUBHOMY BOCIPHSITHIO
64. 3arpa3HEHHe 1 oOpa3oBaTellbHA | yYalIMMHUCS TpeOOBaHUN W MPOCHO
OKpYKaroIIe g marpopma | yIUTels, TIPHUBJICYCHHUIO 1704
CpeIbL. «Poccuiickas | BHUMaHHs K OOCyKJaeMoW Ha
PoJIE XUMHH B DJIGKTPOHHASI | ypoke WHGPOPMAIUHU, AKTHBU3ALUU
65. peleHun 1 TKOJTa» WX TIO3HABATEJIILHOU ACSTEIILHOCTH.
3KOTOTHMIECKH (https://resh.edu. | IToOyxnenune ydammxcs cobmoaaTh
X IpoGIEM. ru/subject/9/) | Ha ypoke OOIIENPHUHSATEIE HOPMBI
66 O6o6MmeHIe 1 1 MOBEJICHUS, TpaBuja OOIIEHUsI C
CHCTEMATHU3aIUs 3HAHUM. yauTemiMe - 1 HIKOJIbHUKAMH,
67 OGoGwenue u 1 MIPUHIIAITEI Y9eOHOW TUCITUTUIMHEI U
CHCTEMAaTH3AIHs 3HAHHH. CaMOOpraHu3aruy.
[TpuBiieueHNE BHUMAHUS YIaIAXCS
K [IEHHOCTHOMY aCTeKTy
HU3yd4aeMbIX Ha YpOKaX sBIICHUH,
opraHuzanmuss ux  paboTel ¢
MIOJIy4aeMOM Ha YpPOKE COLMAIBHO
3HAYUMOU uH(popMaluen,
WHULMUPOBAHUSL €€ O0OCyXJeHuS,
BBICKA3bIBAHUS YYAIIUMHUCS CBOETO
MHEHHUSl TI0 €€ MOBOJY, BBIPAOOTKHU
CBOET0O K  HEA  OTHOLICHUS.
Hcnonb30BaHWe  BOCHUTATENbHBIX
BO3MOYXKHOCTEH coAepKaHus
y4eOHOTO npeaMeTa yepes
JEMOHCTpAIINIO y4alumMes
IPUMEPOB OTBETCTBEHHOTO
PaXKIaHCKOTO MOBEJICHUS,
NPOSIBIICHUSI  YEJIOBEKOJIOOUS U
n00pocepIeYHOCTH.
68 IIpomexyTouHas 1
arrecTanusi.
TecTupoBanme
Hroro 68
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KanennapHo - TeMaTH4yecKoe ILIAHUPOBaHU e

IIpunoxenne k pado4eil mporpamMmme

o XuMuu g 8 - 9 KjIaccoB

8 knacc
No HaumeHnoBanue Tem Kon- | Jlarta IIpumedanue
n/m BO
94acoB
1 IIpeamer xumuu. Ponp XuMuM B )KU3HU yesloBeka. Tena u 1
BEIIIECTBA
2 [oHsiTHE 0 METOAX TTO3HAHYSI B XUMHHU 1
[paktnueckas padora Ne 1 «[IpaBuna paboTsl B 1abopaTopuu 1
Y ipuéMbl 00palieHus ¢ J1abopaTOPHBIM 000PYI0BAHHEM)
3
A UYucrsle Bemecta U cMecH. CriocoObl pa3JiefieHus cMecei 1
[Ipaktrueckas pabota Ne 2 «Pa3genenue cMmeceii (Ha mpuMepe 1
S OYHCTKH MOBAPEHHOMN COMM)»
1
6 ATOMBI ¥ MOJIEKYJIBI
XUMHUYECKHE DJIEMEHTHI. 3HAKN (CHMBOJIBI) XUMHYECKIX 1
7 JJIEMEHTOB
1
8 [IpocThie u CIOXKHBIE BEMECTBA
1
9 ATOMHO-MOJIEKYIISIPHOE YIEHHE
3aKOH IOCTOSHCTBA COCTaBa BEIEeCTB. XMMHUECcKas popmyia. 1
10 | BaJieHTHOCTh aTOMOB XUMHYECKUX DJICMEHTOB
OTtHocuTenbHas aToMHas Macca. OTHOCHTENbHASI MOJIEKYIISIpHAs 1
11 | macca
MaccoBas A0y XUMHYECKOr 0 JJIEMEHTa B COSAMHEHUN 1
12
Konuuectpo Bemectsa. Moibs.MonsipHast Macca 1
13
Ou3uvecKre i XUMHYECKHE SIBICHUS. XUMAYECKast PEaKITUs 1
14
[Ipu3Haky u yCIIOBHS MPOTEKAHUS XUMAYECKAX PEaKIInit 1
15
3aKOH COXpaHEHUs MacChl BEIECTB. XUMUUYECKHE YPABHEHUS 1
16
Brrancnenns konndaecTsa, Macchl BEIIECTBA IO yPaBHEHUSIM 1
17 XUMUAYESCKUX PEaKITHi
Knaccudukarms XuMraecKix peakiui(coenHeHus, 1
18 pas3oKeHHs, 3aMelleHUs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBII- SHIIUKIONEIUCT. 1
19 O00011IeHrE U CUCTEMATU3ALMS 3HAHUHA
20 Kontponbhas pabora Nel o reme 1
«BemecTBa 1 XUMHYECKHE PEAKITUN)
21 Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — 1
3JIEMEHT M IpocToe BemecTBo. O30H
dusnyeckne 1 XMMUYECKHE CBOMCTBA KUCI0pOAa (peaKuu
22 okucnenus, roperne). ITonsarue 06 okcupax 1
CriocoObl OMyYeHHs KHCIIOpo/ia B 1JabopaTopuu U
23 | npombmuieHHocTH. [IpuMeHeHune kucioposa 1
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TennoBoit 3PeKT XUMUIECKON PEeaKLUH, IOHATHE O

24 | TepMOXMMHUYECKOM YPABHEHHH, K30~ H YHIOTEPMUYECKHX
peaKIUsIX
Tomnuso (HedTh, yroib 1 MeTaH). 3arps3HeHHe BO3ayXa,
25 | cnocoObl eronpeaoTBpalleHuUs
26 | paxtiueckas padora Ne3
«[Tonmy4yenue n cobupanue KUCIOpoaa, N3ydeHHE ero CBOMCTBY
Bonopoa — anemenT u npoctoe BemiectBo. HaxoxneHnue B
27 MIPUPOJIE
@u3NYECKME U XUMUYECKHUE CBOMCTBA BoJOpoa. [[puMenenne
238 BO/IOpOAIA
29 [ToHsiTHE O KUCITOTAX M COMSAX
CriocoObl oy4eHust BOAOpoia B 1abopaTopun
30
[IpakTudeckas padora Ne 4
31 «[lonydenue u cobrpaHue BOAOPOJIA, U3YUCHUE €r0 CBONCTBY
Monspablit 00bEM ra3zoB. 3aKkoHABOTaApoO
32
Breruncnenns 00b€Ma, KOJIMYECTBA BEIIECTBA Ta3a IO €ro
33 | M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY
BoruncieHust 00bEMOB Ia30B 110 YPaBHEHUIO PEAKIMKM HA OCHOBE
34 3aK0HA OOBEMHBIX OTHOIICHUN Ta30B
DU3NYECKHE U XUMUUYECKHUE CBOWCTBA BOJIbI
35
CocraB ocHoBanwmi. [ToHsTHE 00 HHIWKATOpaX
36
Bopa xax pactBopuTens. HachimenHapie 1 HEHACHIIIICHHBIE
37 | pacTBOpBl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE
[Ipaktrueckas padora Ne 5 «IIpuroroBiieHre pacCTBOPOB C
38 onpenenéHHON MacCOBOM JI0JIeld paCTBOPEHHOT'O BEIIECTBAY
KonTtponwsaas padora Ne2 mo Teme
39 «Kucnopona. Bogopoa. Boga»
Oxcuppl: cocTaB, KIacCU(pUKaINI, HOMEHKIATypa
40
[TomydeHne u XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
41 aM(OTEpHBIX OKCHIIOB
OcHOBaHUSA: cOCTaB, KIIacCU(UKAINSI, HOMEHKIIATypa
42
[Tony4yenue u XuMHUYECKHUE CBOMCTBA OCHOBAHUI
43
Kucnorsr: cocras, kiaccuukanus,HOMEHKIATypa
44
[Tony4yenue u XUMHYECKHE CBOMCTBA KUCIIOT
45
Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI OITYYEHHUS,
46 | XMMHUYECKHECBOHCTBA
[Ipaktuyeckas padbora Ne 6. PemenneskciiepuMeHTaIbHbIX
3anad 1o Teme «OCHOBHBIE KITaCChl HEOPTaHUYECKUX
ar COEIMHEHU I
I'eHeTndeckas CBsI3b MEXIY KlIaCCAMH HEOPTaHHYECKHIX
48 COEJIMHEHUH
49 O06001eHNe U cUCcTeMaTH3aIvs 3HAHUH
Kontponbhas padora Ne3 o Teme "OCHOBHBIE KIacChl
50 HEOPraHWYECKUX COCAMHEHUMN"

HepBBIe ITOIIBITKH Knaccn(bnxam/m XUMHWUYCCKUX 3JICMCHTOB.
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51 | llonsTHe O rpymnmax cXOAHBIX 3JIEMEHTOB 1
[Tepuoanueckuii 3axoH u [lepuonnueckas cucrema

52 xumudeckux sneMeHToB [[. M. Menneneera 1

53 | llepuoasl, TpyNbl, HOATPYIIIEI 1
Ctpoenne atomoB. CocTaB aTOMHBIX siziep. V30Tomsl

54 1
CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aATOMOB JIEMEHTOB

55 [epuonnueckoii cucremsl /1. M. Menneneea 1
XapaKkTepucTHKa XUMHUYECKOI0 JIEMEHTA I10 €r0 1

56 | momoxenmo B [Teproanueckoii cucreme J1. .
MenpeneeBa
3Hauenue [lepnoauueckoro 3akoHa JIijisl pa3BUTHS HAYKU U

o7 npaktuku. /[ YI. MenneneeB — y4€Hbli, IEAATOr U IPaskIaHUH 1
OJEKTPOOTPUIIATEIIBHOCTh aTOMOB XUMUYECKHUX JJIEMEHTOB

58 1

59 Honnas xumuueckas CBA3b 1
KoBajieHTHas MoyisipHas XUMHUYECKAsICBSI3b

60 1
KoBajieHTHas HEMOIsIpHAS XUMUYECKASICBSI3b

61 1

62 CreleHb OKACIIEHUS 1
OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIC PEAKIIHH

63 1

64 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1

65 O00011IeHrE U CHCTEMATH3ALMS 3HAHUI 1

66 Kontponsnas padora Ne4 o teme «CTpoeHHE aToMa. 1
XuMudeckas CBSA3b»

67 O6001enre U cucTeMaTH3aIys 3HaHUH 3a Kypc 8 Kiacca 1

68 | Ipome:kyTouHasi arrecTanus. TectupoBanue 1
Hroro 68
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9 kJaacc
No HaumeHnoBanue Tem Kon - | data IIpumeuanue
/i BO
94acoB

ITepuonuueckuii 3akoH. [lepuonuyeckas cucrema

1 xuMudeckux sneMeHToB [[. I.Menneneena 1
33KOHOMepHOCTI/I B U3MEHEHUH CBOMCTB XMMHUYECKUX

2 3JIEMEHTOBIIEPBBIX TPEX EPUOJOB 1
Knaccuukanus 1 HOMEHKJIATypaHEOPraHUIECKHUX BEIECTB

3 1
BI/I[H)I XUMHUYECKOH CBSI3U U THINBIKPUCTAINIMICCKUX

4 pEeLETOK 1
Kontponbshas padora Nel o reme

o «[loBTOpeHue u yriyOneHre 3HaHui OCHOBHBIX pa3fiesioB Kypca 1
8 kiaccay
Krnaccnpukanus XuMIUUecKUX peakIyi o pa3indHbIM 1

6 MpU3HaKaM
ITondarue o ckopocTr xuMuuecko peakuuu. [Tonstue o 1

7 TOMOI'CHHBIX MI'€TCPOrCHHBIX PCAKIIUAX

8 ITonarue o xuMrueckoM paBHOBecHU. PAKTOPHI, BIAUSIONINE HA 1
CKOpPOCTH XUMHYECKON PCaKIMM U MOJIOKECHUE XUMHUYCCKOI'0O
paBHOBeECHS
OxunCIMTENTbHO-BOCCTAHOBUTEIbHBIEPEAKIIHH

9 1
Teopus snexTponuTHIeckoi mucconuarii. CHIbHBIE U

10 | cmaOBIEdNEKTPOIUTHI 1

11 | Monnslie ypaBHEHHS pEaKITHil 1
XHWMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUH B CBETE

12 | npencraBiennii 06 SIEKTPOTUTHIECKOM UCCOIMALIN 1
XUMHYECKHE CBOMCTBA COJICH B CBETEIPEICTaBICHUH 00

13 | BIeKTPOAMTUYECKOM IUCCOIHALIN 1

14 | TloHsTHE O THIPOIN3E COTICH 1
O6001enne 1 cucTeMaTHU3auA3HAHUI

15 1
[Ipaxtrueckas pabora Ne 1.

16 | «Pemenue sxcrepUMeHTATBHBIX3a 12 1
KonTponsnas pabora N2 mo teme

17 | «Onexrponutrueckas qucconnanms. XuMUUECKHE PEaKIHH B 1
pacTBopax»
OO0mmas XxapakTepuCTHKa TrajoreHoB. XHMHYECKIE CBOHCTBA Ha

18 | npumepexsopa 1

19 | XnopoBogopon. ConsiHast KUCIIOTa, XHMUYECKHE CBOMCTBA, 1
MTOJTydeHH e, TIPUMEHEHUE
[Ipaktnueckas padora Ne 2 1

20 | «ITonmyueHue CONSTHOMN KUCIIOTHI, N3ydeHNE e& CBONCTBY
Brrancienus mo ypaBHEHUSIM XUMUYECKAX PEAKIIUN, €CITH OIUH 1

21 M3pEareHTOB JIaH B H30BITKE
OO01mmas xapakTeprucTHKa 31eMeHToB VIA-rpymiibl

22 1
Annorponssie Moaudukanuu cepbl. Haxoxxaenue ceprl U e€

23 | coenuuenuiiB npuposie. XMMHUECKHE CBOHCTBA CEpBI 1

Y CepoBogopon, cTpoeHune, Gpusnyeckue 1 XaMUYEecKie CBOMCTBa 1

OKCI/IZ[BI CCPHhIL. CCpHaSI KHCJIOTAa, (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKHEC
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25 | cBolicTBa,TpUMEHEHUE
XUMHUUECKHE PEaKIHH, JEKAIHEe B OCHOBE MPOMBIIUICHHOTO
croco0a MoJTy4eHHUs] CEPHON KUCIOTHI.

XUMHUECKOE 3arps3HEHIE OKPYKAIOIIEH Cpebl

26 | coenpHEHHAME Cepbl
Briunciienne MaccoBo J0JIM BBIXOANPOAYKTA PEAKIIUU

27

28 | OOmast XapaKTepUCTHKa AIEMEHTOB VA-Tpymibl. A30T,
pacnpocTpaHeHHEB MPUPOAE, PU3NUECKAE K XUMHUECKHE
CBOICTBA
AMMHaK, ero GU3NYECKHe U XUMUYECKHE CBOUCTBA, MOyYeHHE

29 | unmpuMeHeHue
[paktnyeckas padora Ne 3

30 | «ITonyuenne aMmuaka, H3ydeHHe ErocBOHCTBY
A30THas KHCJI0Ta, €€ Pu3nYeckue NXUMUIECKIEe CBOHCTBA

31
Hcnonk3oBaHme HUTPATOB U COJICH aMMOHUS B KaUeCTBE
MUHEpPaJIbHBIXYA00peHnil. XUMHUYecKoe 3arps3HeHne

32 | okpyXarouiei cpebl COSAUHEHUSAMHI a30Ta
dochop. Oxcua pochopa (V) u pochopras kuciora,

33 | dusuyeckre HXUMHUYECKUE CBOMCTBA, MOJTYICHHE
Hcnonr3oBanue GocdaToB B KauecTBE MHHEPAIbHBIX

34 ynoOpenwuii.3arpsisHeHre NpupoiHoi cpensl Gocharamu
VYrnepon, pacipocTpaHeHne B IpUpoie, GU3NIECKHE 1

35 | XMMHYecKHecBOiCTBa

36 | Okcuusl yriepona, ux GU3NUECKHE NXUMHUECKHE CBOMCTBA.
OKOJIOTHYECKHEe TTPOOIIEMBI, CBSI3aHHBIC C OKCHJIOM yTiIepoaa
(V)

37 | YrompHas Kuciora u e€ conu
[IpaxTudaeckas padora Ne 4 "Tlomydenue yriiekncioro rasa.

38 KagecTBeHnas peakiys Ha KapOoHAT-HOH"

[lepBoHavambHBIC TOHATHS 00 OPTAaHUYECKUX BEIIECTBAaX

39 | KaK OCOENUHEHUSIX yIiIepoaa

40 | KpemHuii 1 ero coeIMHEHHUS
[Ipaktrueckas padora NeS5. PemreHnesKCIIepuMEHTaIbHBIX 33134

41 | (Bakueitime HeMeTaTb! M HX COETUHEHUS
KonTponsnas padora Ne3 mo teme

42 «BakHeillllre HeMETaJUIbl U UXCOEIUHEHUS)

43 | O6mas xapaKTepHCTHKA XMMAYECKHXIEMEHTOB — METaJUIOB.
Merannnyeckas CBSA3b U METAJUTHYeCKast KPUCTAJUTMYECKAs
pemérka. dusnyeckue cBONCTBA METAJLIOB

44 | XUMUYECKUE CBOMCTBA METAIJIOB. DIIEKTPOXUMUYECKUM psJl
HaIpsDKEHNH METaJIOB

45 | OOwmwme criocoOs! moaydenust Merayuio. CruiaBbl. Beraucienus
MTOYpaBHEHUSIM XUMHUYECKIX PEAKIINiA, €CITU OJJH U3 PEarcHTOB
COJIEPKUT MPUMECH

46 | IlonsaTHe 0 KOPPO3UHN METAIIIOB

47 Illenounsie meTamibl
48 Oxcupl ¥ THIPOKCUIBI HATPUS UKATTUS

49

H.[eJ'IO‘IHOBeMCHLHLIe METAJJIbI —KaJ'IBLII/Iﬁ W1 MarHuH
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50 Baxueiilme coetnHeHNs Kb 1
OO0o0011eHNE U CHCTEMATU3AlAI3HAHUI
51 1
JK€ctkocTh BOJIBI M CITOCOOKI €€yCTpaHEeHUS
52 1
[IpakTudeckas padora Ne 6 "XKEcTKOCTh BOABI U METOJIBI €€
53 ycrpaHeHus" 1
54 AmoMuHui 1
AmdoTtepHbIe CBONCTBA OKCUIAa M THAPOKCUA
55
56 Keneso
57 Oxcwusl, tuapokcu sl U con xeresa (IT) u sxemesa (1) L
OO0o00111eHNE U CUCTEMATU3AIAI3HAHUIA
58 1
[paktnueckas padora Ne 7. PereHueskcnepuMeHTaNbHBIX 3314
59 «Baxxnelmme MeTamabl M UX COSIMHEHUS 1
BorunciieHus 10 ypaBHEHUSAM XMMUYECKUX PEAKIIUN, €CIM OJUH
60 | m3peareHTOB NaH B M30BITKE UK COAEPIKUT PHMECH. 1
BrrunciieHrst MacCOBOH JIOJIM BBIXOJIA IPOIYKTa PEAKIIUU
OO0o00111eHNE U cCUCTEMATU3AIMI3HAHUIA
61 1
Kontponrsaas pabora Ned mo Teme
62 «BaxHelre MeTaJibl U UXCOEUH CHUS 1
BemiecTBa 1 MmaTepuaibl B TOBCEAHEBHOM )XU3HU YEJIOBEKA
63 1
XUMHUYECKOE 3aTPA3HEHUEOKPYKAIOMIEH cpebl
64 1
Posib X¥MuH B PEIICHUN SKOJOrHYECKHUX MTPOOJIEM
65 1
66 O06001IeHNe HCUCTEMATH3ALINS 3HAHHI 1
67 OO0o00111eHr e HCHCTEMATH3ALN 3HAHUHN 1
68 IIpomexyTounas arrectanus. TectupoBanue 1

Utoro

68
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