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8 KJIACC

IlepBoHauya/IbHbIE XUMHYECKHE OHATHS

[IpenmeTr xumuu. Posib XMMUM B )KM3HU 4YelOBEKa. XUMUS B CUCTEME HayK. Tejla U BeEIleCTBa.
®u3nyecKue CBOMCTBA BEUIECTB. ATperatHoe cocTosiHue BemecTB. [loHATHE 0 MeToAax Mo3HaHUA B
xuMuu. Yucteie BemecTBa U cMecu. CriocoObI pa3iesieHus CMecei.

ATOMBI U MOJICKYJIBI. XUMHUUYECKHE AIeMeHThl. CUMBOJIBI XUMHUECKUX dJIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass popmyna. BaJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemecTB. OTHOCHUTENbHAS aTOMHast Macca. OTHOCUTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBast
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COEMHEHUH.

KonnuectBo BemectBa. Monbs. MousipHast macca. B3anuMocBs3p KoJIMUeCTBa, MAacChl M 4ucia
CTPYKTYPHBIX €IMHHUIL BemlecTBa. Pacu€Tsl mo popMysiaMm XMMHUECKHX COSTMHEHHH.

du3znuecKnue U XUMUUECKHUE SIBJICHHS. XUMUAYECKash peakuusi U €€ MpU3HaAKA. 3aKOH COXPaHEHUS
Macchl BEHIECTB. XUMHUYECKHE ypaBHeHus. Kiaccupukanuss XUMHYECKHX peakuuil (COeaMHEHHS,
Pa3NoKEHHS, 3aMEIICHHS, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYIOH, IpaBuWjaaMd padOThl B J1a0OpaTopuu W NpuUéMamMu
oOpaiieHus ¢ 1abopaTopHbIM 000PYIOBAHUEM, U3YUYEHUE U ONMHCaHUE (PU3UYECKUX CBOWCTB 00pasIioB
HEOPTaHUYECKHX BEIECTB, HaOMIOZeHNe (u3nyeckux (TJIaBJICHUE BOCKA, TassHUE JIbJa, pacTUpaHUE
caxapa B CTyIKe, KHUIIEHHE W KOHJCHCAIUs BOJIbI) U XMMHYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEIHOW TPOBOJIOKH, B3aWMOJICHCTBHE Meja C KHCIOTOW) SBJICHWA, HAONIOJCHHE U OINHUCAHHE
NPU3HAKOB TMPOTEKAHUSI XUMUYECKHX peakluui (pas3iiokeHue caxapa, B3aUMOJEHCTBUE CEpPHOU
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojeicTBHE
xkenesza ¢ pactBopoM comu menu (II), m3yueHnue cnocoboB paseneHnus CMecei: ¢ MOMOIIBI0 MarHuTa,
buabTpOBaHWE, BBIIAPUBAHUEC, MUCTWUIAIMSA, Xpomatorpadus, TPOBEACHUE OYHMCTKU ITOBAPEHHOM
CoNM, HAONIOJCHHWE M ONHUCAaHWE pe3yJIbTaTOB TPOBEICHHS ONBITA, HIUIFOCTPUPYIOMIETO 3aKOH
COXpPaHEHMsI MACChI, CO3aHUE MOJIeTIEH MOJICKYJ (IIapOCTEP>KHEBBIX ).

Ba:kHeiilue npecTaBUTE I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucmopoa — 3l€MEHT M TMPOCTOE BEMIECTBO.
Haxoxxnenue kuciopojna B mpupone, (pusnueckue M XUMHUYECKHE CBOMCTBA (pEakIUH TOPEHHs).
Oxcupgpl.  Ilpumenenue xkuciopoaa. CrocoObl TONyueHHs KucIopoda B J1abopaTopuu U
OpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupone. O30H — ammoTpomHas MoAH(UKAIHS
KHCJIOPO/JIa.

TemnoBoit  3¢ddexkr XxumMHueckol peakiuu, TEPMOXUMUYECKHE YpaBHEHUS, OK30- U
SHIAOTEPMUYECKUE peaklru. TOIIUBO: yrojb U METaH. 3arpsA3HEHHE BO3AyXa, YCUIICHUE TAPHUKOBOTO
sddekTa, pa3pyuieHue 030HOBOTO CIIOSI.

Bonopoa — snemeHT U mpocTtoe BemecTBo. HaxoxaeHue Bogopoa B mpupoje, Gpusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOOHI nmony4yeHus. Kuciotsl u conu.

MossipHblit 00bE€M ra30B. PacuéThl 10 XMUMUYECKUM YPABHEHHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopel. Hacelennsle u
HEHACBHIIIEHHbIE PAacTBOPHI. PacTBOpHUMOCThL BelIeCTB B Boje. MaccoBasi 10 BEUIECTBA B PACTBOPE.
Xumuueckue cBoMcTBa BoJbl. OcHOBaHUs. Poyib pacTBOpPOB B MNPUPOJE U B JKU3HHM YEJIOBEKA.
KpyroBopoT BoibI B ipupoie. 3arpsisHeHue TpUpoaHbIX BoA. OXpaHa U 0YUCTKA MPUPOTHBIX BOJ.

Knaccupukanus HeopraHmyeckux  coeauHeHud. Oxcuuapl.  Kiaccudpukanmsi  OKCHIOB:
coneoOpasytomye (OCHOBHBIC, KHCIOTHbIE, aM(poOTepHble) U HecojeoOpasyromue. Homenknatypa
OKCcHA0B. PU3NUECKHEe U XUMUYECKHE CBOMCTBA OKCHUIOB. [lomyueHue okcuios.



OcHoBanus. Kiaccuduxanuss ocHOBaHMM: IENOYM M HEPACTBOPUMBIE  OCHOBAHHSL.
Homenkiatypa ocHoBanuii. ®dusznyeckue W XUMHUYECKHE CBOMCTBa oOcCHOBaHui. Ilonyuenue
OCHOBAHUU.

Kucnortel. Knaccudukarmus kucinor. HomeHnknatypa KucioT. DPuU3MUecKMEe W XHUMHYECKHUE
cBoiicTBa kucioT. Psan aktuBHoctu metannoB H. H. bekerosa. [Tonyuenue kucior.

Conu. Homenkiarypa coneit. duznueckue u XumMuieckue cBoiictsa cosieid. [lomydyenue conei.

['enetnueckas cBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIpEJeIICHHE COJIEp)KaHUsI KUCIOopoJa B BO3JAyXe, MOJIydeHue, colOupaHue,
pacro3HaBaHUE M HW3Y4YEHUE CBOMCTB KHUCJIOpOJa, HAOMIOJCHHE B3aHMMOJICHCTBUS BEHIECTB C
KHCJIOPOJIOM W YCJOBUS BO3HHUKHOBEHHUS W TPEKpAIleHUs TOpeHUs (Mokapa), O3HAKOMJICHHE C
o0pa3aMu OKCHIOB M ONMCAaHWE WX CBOWMCTB, MOJIyuyeHHE, COOMpaHUE, pacro3HABaHUE M HM3Yy4 CHHE
CBOWCTB BOJOpoAa (TOpeHHe), B3auMojeicTBHUe Bojaopona c¢ okcugom wMeau (II) (Bo3MoxkHO
WCIIOIB30BAaHUE BHUACOMATEpPHUAJIOB), HaOM0leHHEe OOpa3lOB BEIIECTB KOJUYECTBOM | MOIIb,
UCCIIeIOBaHUE OCOOEHHOCTEHW PacCTBOPEHUS BEIIECTB C PA3TUYHON PACTBOPUMOCTBIO, IPUTOTOBIICHHE
pacTBOPOB € ONPEAECIEHHON MAcCOBOWM J0JIEM pacCTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBHE BOJBI C
MeTaljgaMu (HaTpueM M KajblleM) (BO3MOXKHO HCIOJIb30BaHHE BUEOMATEpUAOB), HCCIEI0OBAaHUE
00pa3lioB HEOPraHMYECKHX BEIIECTB pA3IUYHbIX KJIacCOB, HAONIOJCHHWE M3MEHEHHUS OKPacKu
WHANKATOPOB B pPAacTBOpax KHCIOT M Imejouyeid, m3ydeHue B3aumoneictBus okcuaa meau (II) c
pacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT C METajjaMH, pPEaKuid HEeUTpaau3aluuu, MOJIyYECHHE
HEPACTBOPUMBIX OCHOBAaHHMI, BBITECHEHUE OJIHOTO MeETajjia JIPYrMM H3 pacTBOpa COJIM, PELICHUE
AKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHel e KJ1acChbl HEOPraHMYECKUX COEAUHEHUID.

IMepuonnvecknii 3axkoH u Ilepuoamyeckasi cucrema xumMmu4yeckux 3iemeHtoB JI. W.
MenaeneeBa. CtpoeHne aTtoMoB. XuMHYecKasi CBfA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEJIbHbIE
peakuumn

[TepBble MOMBITKH KiIacCHPUKAIMA XUMHYECKHX 3JeMEHTOB. [loHATHE O rpymnmax CXOJIHBIX
AJIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEIbHBIC METaJUIbl, TaIOTE€HBI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(POTEPHBIC OKCHUIBI U TUIPOKCHU/IBI.

ITepuonnueckuii 3axoH. [leproanyeckas cucrtema xumuueckux sneMmeHToB /. M. Meneneena.
Kopotkonepruoanast u anmuaHonepuoanas hopmsl [lepuonnyeckoit cucTeMbl XUMHYECKHX 3JIEMEHTOB
. U. Menpneneesa. Ilepuoast m rpynmnel. PU3MYECKUH CMBICH IOPSAKOBOTO HOMEpa, HOMEDPOB
MepUo/Jia U TPYIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX saep. M3otombl. DnekTtpoHsl. CTpoeHUE 3JIEKTPOHHBIX
obosouek atoMoB nepBbix 20 xuMudeckux sneMmeHToB [lepuonnueckoit cucremsl /1. . Menaeneesa.
XapakTepucTHKa XHMHYECKOrO JJIEMEHTAa MO ero mnojoxeHutro B Ilepuonnueckoit cucreme /l.
H. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUsI pajhyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO I'PYIIaM U NEPUOJIaM.

3nauenue Ilepuoaumueckoro 3akoHa u Ilepmoanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs HayKu U nipaktuku. [. 1. MeHnaeneeB — yu€Hblid U TpakJaHUH.

Xumnueckasi cBsi3b. KoBaneHnTHas (MoJsipHAas M HETMOJSAPHAs) CBSA3b. DIEKTPOOTPUIATEIIHLHOCTD
XUMHYECKHUX 31€MEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl OKHCIEHUS U
BOoccTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

n3yueHue oO0paslioB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHU/IA LIMHKA C
pacTBOpaMU KUCIIOT U IIET0YEH, MPOBEACHUE OMNBITOB, WITIOCTPUPYIOLIUX TPUMEPBI OKHUCIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKIHH (TOpEHUE, PEAKIIUN PA3TIOKECHHUS, COSTUHCHUS).

Mesrcnpeomemnuie ceaszu

Peanuzanust MmexnpeaMEeTHBIX CBSI3EH NPU M3YUYEHMU XMMHUU B 8 KIJlacce OCYILIECTBISETCS Yepe3
UCIIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHSTUHW, SIBJISIFOIIUXCS
CHCTEMHBIMU ISl OTJIEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIC MOHSATHS: HAYYHBIA (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHAIu3,
CUHTE3, Kiaccu(uKaius, nepruoJUuHOCTb, HAOIIOICHUE, IKCIICPUMEHT, MOJICIUPOBAHKE, U3MEPEHUE,
MO/IEJTb, SIBJICHUE.

dusuka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEHTPOH, HOH, HYKIWA, H30TOIIbI,
pPaZMOaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUECKUAN 3apsi]], BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BEIECTBA, T'a3, PU3MUECKHE BEINIUHBI, €IMHUIBI U3MEPEHUS, KOCMOC, IIaHeThI, 3BE3/16I, COJTHIIE.

buonorust: porocunTes, npixanue, brmocdepa.

l'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, IMOJIE3HBIE HCKOMAaeMBbIE,
TOTLIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeimecTBo U XUMHYeCKasi peaKuus

ITepnognueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHToB [I. M. Menneneesa.
Crpoenne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX
NEpUOJOB, Kajus, KajlbLUid M MX COEAMHEHUH B COOTBETCTBUU C IIOJOKEHHUEM DJIEMEHTOB B
[lepuoanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUUECKOH CBsA3U. TUIBI KPUCTATUIMYECKUX PELIETOK, 3aBUCUMOCTb
CBOMCTB BeIIECTBA OT TUMAa KPUCTANINYECKON PEIIETKH U BU1a XUMUUYECKOU CBSI3U.

Knaccupukanus 1 HoMeHKIaTypa HEOPraHUUECKUX BELIECTB. XMMUYECKUE CBOICTBA BEILECTB,
OTHOCSIIUXCS K Pa3IUYHbIM KJaccaM HEOPraHMYEeCKHMX COEJUHEHMH, TIEHETHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccupukanus XUMUYECKUX peaKUUid MO pa3NuyHbIM MpH3HAKaM (IO YUCIYy H COCTaBY
YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEII0BOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENEHEH OKHCICHUS
XUMHUYECKHUX AJIEMEHTOB, 10 OOPaTUMOCTH, IO Y4YacTHIO KaTajlu3aTopa). DK30- U IHIOTEPMHUUYECKHUE
peakIuu, TEePMOXUMUYECKUE YPABHEHHUSL.

[TonsiTue o ckopoctu xumuueckod peakuuu. IloHatne o0 00paTUMBIX M HEOOpaTUMBIX
XUMHUYECKUX peakiusax. [IoHaTHe 0 rOMOreHHBIX M reTeporeHHbIX peakuusx. [loHstue o karamuse.
[Tonsatne 0 xuMuuyeckoM paBHOBecHH. (DAKTOPBI, BIMUAIOIMIME HA CKOPOCTh XMMUYECKON pEaKIUu U
M0JIOKEHNE XMMHUECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLUMM,  JJIEKTPOHHBIM  OajaHC  OKHCIMTEIBHO-
BOCCTaHOBUTENBbHOU peakuuu. CocTaBieHHE YPaBHEHUH OKHCINUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHii
C HCTOJIb30BaHUEM METO/1a JJIIEKTPOHHOr 0 OaiaHca.

Teopust >IE€KTPOIUTHUUECKON JUCCOLMALMU. OJIEKTPOIUTHl U HEIEKTpoiuThl. KaThoHBI,
aHUOHBI. MeXaHN3M AMCCOLMALMK BELIECTB C Pa3IM4YHBIMU BHJAMU XUMHYeCKOW cBs3U. CTeneHb
nucconuanuu. CUIbHBIE U CITa0bIe SJEKTPOJIUTHI.

Peakuun unoHHOro oOGMmeHa. YcioOBHS NPOTEKAaHUsS pEaKIM HOHHOrO OOMEHa, MOJHBIE U
COKpauI€éHHbIE HOHHBIE ypaBHEHHUs peakiuil. CBOHCTBa KHUCIOT, OCHOBAaHMM M cojieil B cBeTe
IpeCcTaBICHUH 00 3JIEKTPOIUTUYECKON nucconnanui. KayecTBeHHbIE peakiuu Ha HOHBL. [loHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJIEJISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB — METAJJIOB
u HemeTayuioB (Tpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHUs), HCCIECIOBAHNE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT BO3JEHCTBUS Pa3IUYHBIX (DAKTOPOB, UCCIEAOBAHUE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoOLiecca AMCCOLMALMHU KHUCIOT, WLIeJoYed M conei
(BO3MOJKHO HMCIOJIB30BAaHHE BHJIEO MATEPUANIOB), IIPOBEAEHHUE ONBITOB, MIUTIOCTPUPYIOIINX IPU3HAKU
MPOTEKAHUs PEaKIuii MOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIAEICHUE Ta3a, 00pa3oBaHKE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (ropenue,
peaklIMMu pas3lIoKEHUs, COEAMHEHHUS), PpACIO3HABaHWE HEOPraHWYEeCKUX BEIIECTB C IOMOIMIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4.

Hemertannbl u ux coeMHeHNUA



OO0mas xapakTepucTuka rajaoreHoB. OCoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBbIE CTENEHU
okucienus. CTpoeHue M (PHU3UYECKUE CBOIMCTBA MPOCTBHIX BEILIECTB — TajOreHOB. XHMHUYECKHE
CBOWCTBAa Ha mpUMepe XJiopa (B3aUMOJEWCTBHE C MeETallaMHU, HEMETAJJIaMU, ILEJI0YaMHM).
XnopoBoaopoa. ComsiHast KHCIIOTa, XMMAYECKHE CBOMCTBA, MOJy4yeHue, IpuMeHeHue. [leiictBrue xaopa
U XJIOPOBOJIOPO/ia Ha OpraHK3M 4esloBeka. BaxkHeilme Xmopuasl 1 UX HaXO0KJIEHUE B IPUPO/IE.

Obmass  xapakrepuctuka 2yeMeHTOB VIA-rpynmbl.  OcoOE€HHOCTH  CTPOECHHSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHre u pu3ndecKrue CBOMCTBA MPOCTHIX BEMIECTB — KUCIOPO/ia
U cepbl. AJUIOTpONHBIE MOAM(UKAIMK KUCIOpoJa M cepbl. XHMHUYECKHE CBOHCTBA CEpHI.
CepoBoopoa, cTpoeHHe, (pU3MUECKHEe U XUMHUYECKHe cBoicTBAa. OKCHUIBI CEpbl KaK MPEICTaBUTEIN
KACTOTHBIX OKcuaoB. CepHas kucinota, (u3nueckne W XHUMHUYECKHE CBOWCTBa (00mme Kak
Ipe/CTaBUTeNs Kilacca KHUCIOT W crenuduyeckue). XUMHUYECKHE PEaKIHUH, JeKallue B OCHOBE
MPOMBIIUIEHHOTO crioco0a moxydeHus cepHoi kucaotel. [Ipumenenue cepHoii kucinotsl. Conu cepHOi
KHCJIOTBI, KaYeCTBEHHAs peakuus Ha cyibpaT-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B IPHUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpY’)Kaloleld cpenbl COEAMHEHUSMU cepbl (KUCIOTHBIE HOXKIM,
3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 IPEA0TBPAICHUS.

OO0mas xapakrepucTuka 3eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIE
CTETIeHH OKHCIEHHUS. A30T, paclpocTpaHEHUE B Mpupone, (U3NYecKue M XHUMHUYECKHE CBONCTBA.
KpyrosopoT azota B mpupoae. AMMHAK, ero (U3NYECKUe M XMMHUYECKHE CBOWCTBA, MONYYCHHE U
npuMmeHenne. Cou aMMOHUS, UX (U3NYECKUE U XMMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakiuus Ha MOHbl aMMOHHMs. A30THasl KMCIIOTa, €€ MoiaydyeHue, (PU3nIecKue U XMMHUYECKHE CBOMCTBA
(oOmme kak mpeacTaBUTENs Kiacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U COseH
aMMOHMSI B KayeCTBE MHUHEpaIbHBIX YIOOpeHHH. XUMHYECKOE 3arpsi3HEHHE OKpY: Karollel Cpelibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKAM, 3arpsi3HEHUE BO31yXa, MOYBBI U BOoJgoéMOB). Docdop,
amnoTtponHble Moaudukau pocdopa, puznyeckue u xumuueckue cpoiicta. Okeun docdopa (V) u
docdopHas kuciora, GU3NIECKUEe U XUMUUYECKHE CBOMCTBA, monydeHue. Mcnonb3oBanue pocdaros B
KayecTBE MMUHEPAIbHBIX y100peHUI.

Obmass  xapakrepuctuka 2yeMeHTOB [IVA-rpynmbel.  OcoOEHHOCTH  CTPOECHMSI  aTOMOB,
XapaKkTepHbIE CTENEHU OKUCIEHHS. YTJIepoJd, aUIOTPOINHble MOIU(HUKALUU, PAcCHpOCTpAaHEHHE B
npupoje, pu3MUYeckue W XMMHUYecKHe cBOMCTBa. AzxcopOius. KpyroBopoT yriepoma B NpHpoJe.
Oxcunpl yriepona, X (u3nyecKkue M XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha JKUBBIE OPTaHU3MBL,
NOJlydYeHHEe M TIPUMEHEHHE. ODKOJOTHYECKHE MpOoOJIeMbl, CBS3aHHBIE ¢ OKcuaoM yraepoxaa (IV),
TUIN0TEe3a rI100albHOTO MOTEIMJICHHS KIIMMaTa, HTapHUKOBBIN 3 (dekT. YroapHas KUciaoTa u e€ CoJu, ux
¢usnyeckue M XMMHUYECKHE CBOMCTBA, MOJydyeHHe M HpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-MOHbI. Vcnonb30BaHWe KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIICHHOCTH U CEIbCKOM
XO34HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMUYECKUX BELIECTBAX KAaK O COEAUHEHUSX yriepoja (MeTaH,
9TaH, OTWIEH, aleTWIeH, 3TaHOoJI, IJIMLIEPHH, YKCycHas Kwuciora). IlpupoaHble HCTOYHUKU
YTJI€BOAOPOO0B (YroJib, MPUPOAHBINA Ta3, He(Th), MPOAYKTHI UX mepepaboTku (OEH3MH), UX pPOJIb B
OBITY U IpOMBINUIEHHOCTH. [ToHSATHE 0 OMOJIOrHYecKr Ba)KHBIX BEIIECTBAX: JKUpaX, OeIKax, yriaeBoaax
— W UX pOJM B KU3HMU YeJIOBEeKa. MarepuallbHOE€ €IMHCTBO OPraHUYECKUX W HEOPraHMYeCKHUX
COCIMHEHUM.

Kpemuuii, ero ¢usznueckue u XMMUYECKHE CBOWCTBA, MoJiydeHUE U npumMeHeHue. CoequHeHus
KpemMHusi B npupoje. OOmme mnpexacraBiaeHus o6 okcune kpemuus (IV) u kpemHueBoil kuciore.
CuiiukaThbl, UX UCIIOJIB30BaHKE B OBITY, B IPOMBIILUIEHHOCTU. BakHellline cTpouTeIbHbIe MaTepUAIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpoliieMbl 0€30MacHOr0 HCIONIb30BAHMS
CTPOUTENbHBIX MaTEPUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHON KHUCJIOTHI, MpPOBEICHUE
KayeCTBEHHBIX pEakUuil Ha XJIOPHUA-UOHBI U HAOIIOJEHHE NPU3HAKOB HUX TNPOTEKAHUs, OIBITHI,
oTpaxkaromme (uzndeckue M XHUMHYECKHE CBOWMCTBA TaJIOTEHOB M HMX COCIUHEHHH (BO3MOYKHO
UCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O3HAKOMJICHHE C O00pa3lamMu XJOPHAOB (TaJOreHHJIOB),
O3HAKOMJIEHHE C o0Opasumamu ceppl U €€ COeAMHEHMSIMH (BO3MOXXHO  MCIIOJIb30BaHUE



BHUJICOMAaTEPUAIIOB),  HAOJIOJEeHWE  Tmporecca  OOyriMBaHUsl  caxapa  MOJI  JEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHCIOThI, M3y4YCHUE XHUMHUYCCKUX CBOWCTB pa30aBIICHHOW CEpHOM
KHUCTIOTHI, TPOBEJACHHE KAUYeCTBEHHOW peaknuud Ha Ccynbpar-uoH M HaOMIOJeHHe MpU3HaKa ¢
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYECKMMU CBOMCTBaMHM a3ora, ¢ochopa M HUX COCIUHCHUM
(BO3MOKHO HCIIOJIb30BAHHE BHUJEOMATEpUaIoB), oOpa3uamMHu a30THBIX U (HOCHOpHBIX yI0OpeHui,
MoJTyuyeHue, coOMpaHue, pacrio3HaBaHUE U M3yYEHUE CBOWCTB aMMHaKa, MPOBEJICHUE KauyeCTBEHHBIX
peakuii Ha MOH aMMOHHS U (PocdaT-uoH U M3yUeHUE MPU3HAKOB MX MPOTEKAHUS, B3AMMOJICHCTBUE
KOHILIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MebI0 (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
U3y4YCHHE MOJeNlell KPUCTAIIIMYECKUX peméTok anmMasa, rpadura, ¢yliepeHa, O3HAKOMICHHE C
MPOIIECCOM  aJCOpPOIMU  PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIIEM U YCTPOMCTBOM
MpPOTHBOTA3a, TOJIyYeHUE, COOMpaHHWE, pAclO3HABaHWE W HM3YyYCHHE CBOWCTB YTJIEKHCIOTO Trasa,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMKA Ha KapOOHAT M CHUJIMKAT-WOHBl M W3YYCHHE MPU3HAKOB HX
MpPOTEKaHUs, O3HAKOMJICHME C  NOPOAYKUMEH  CHWIMKATHOW  MPOMBIIUIEHHOCTH,  pEIICHUe
HKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe « BaxkHele HeMeTalluTbl U UX COCIMHEHUS.

MeTa/uuibl M UX COeTMHEHUSI

OO6miast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — META/UIOB HA OCHOBAHUM WX MOJIOKEHUS B
[lepuoanueckoii cucremMe xumuueckux aiemeHToB [I. . MenneneeBa u crpoenust atomoB. CtpoeHue
MeTauloB. MeTtamnyeckas CBs3b M METaJNINUeCcKasi KpUCTaUINYecKasl peléTKa. DIEKTPOXUMUYECKUM
psia HampsbkeHUH MertamioB. Dusnyeckue W XUMHUYECKHE CBOiicTBa MeTaiuioB. OOmme crnocoObl
noyryueHus: MeTayioB. [loHsATHE O KOPPO3UM METAITIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI KX OT KOPPO3HH.
CrnaBsl (CTallb, UyTYH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[[lesiounble MeTa/IBL: TONOXKEHUE B llepruoanyeckoil cucteMe XHUMHYECKHUX 3iIeMeHTOB /l.
N. MenjeneeBa, CTpOEHUE UX ATOMOB, HaXOXKJIeHUE B IIpupoje. Pu3nueckue 1 XuMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUAbI U TUJIPOKCUIBI HATpUsi U Kanus. l[IpuMeHeHue mienoyHbIx
METaJJIOB U UX COEITMHEHUH.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHUil M Kaibluid: moJyiokeHue B llepuonnueckoi cucreme
xuMudeckux oanemMeHtoB J[. WM. MeHneneeBa, CTpoeHHME HX AaTOMOB, HAaXO0XJIEHHE B MPUPOJE.
dusznueckue U XMMUYECKUE CBOMCTBA MarHus U Kaiblins. BakHelnme coeTMHEeHNS KaIbIus (OKCHU/I,
TUAPOKCHU], conu). JKECTKOCTH BOJBI U CTIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B llepuogmyeckoi  cucteMe  XMMUYECKUX — dnemMeHToB [l
H. MenneneeBa, CTpOCHHE aToMa, HaXOXKJIeHHE B npupone. dusmyeckre M XUMHUUYECKHE CBOWCTBA
aTIOMHUHMS. AM(POTEpPHBIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B llepuoauueckoit cucteme xumuueckux snemeHtoB J[. Y. Menneneena,
CTPOEHHME aTOMa, HaxoxJeHue B mpupone. Ouznueckue U XUMUYECKHe CBOMCTBA xkene3a. OKCUlpbl,
rugpokcuasl u conu xxenesa (11) u xenesa (I11), ux coctas, cBoiCTBa U MOJy4YECHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE ¢ OOpa3llaMH METa/VIOB M CIUIaBOB, WX (DM3HMUYECKUMU CBOMCTBAMHU, W3yUCHHE
pE3yNbTaTOB KOPPO3UH METANIOB (BO3MOKHO HCIIOJNIB30BAaHHE BHIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaJIbLIHUS U HATPUS C BOAOW (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB ),
UCCJICIOBAaHUE CBOMCTB JKECTKOM BOMBI, TpoOIEecca TOPEHHs Keje3a B KHUCIOpoJe (BO3MOKHO
WCIIOJB30BAHUE BHUACOMATEPUAIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pEAKIUi Ha HOHBI:
MarHus, KajbIus, aJlOMUHUS, IMHKa, xene3a (1) u xenesa (I11), meau (II), HabnrogeHue u onu canue
MPOIIECCOB OKpAIIMBAHUS TMJIAMEHW MOHAMH HATPUs, Kalusg W Kajdblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUATIOB), HCCIeI0BaHNEe aM(OTEpHBIX CBONCTB THUAPOKCHIA ATIOMUHUS M THAPOKCHIA
LMHKa, pelIeHNE SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHel1ine MeTamibl U UX COeTUHEHUS .

XMMHUA ¥ OKpPY:KaKIIas cpeaa

BemectBa m matepuansl B NOBCEIHEBHOW KW3HU YeloBeKa. be3omacHoe HCIoib30BaHUE
BEIIIECTB U XUMUYECKHUX peakuuii B ObITy. [IepBast mOMOIIs TPH XUMUUECKUX 0XKOTaX M OTPABICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYXalomleld cpeasl (mpeaesbHas JOMyCcTUMas KOHIICHTPAIIHs
BemecTs, ganee — [1/1K). Ponb xumMuu B penieHnn 3K0JI0rM4eCKUX IpooieM.

Xumuueckuii Ikcnepumenm:

M3yuyeHue o0pasIioB MaTepraloB (CTEKIIO, CIUIaBbl METAJIJIOB, IOJUMEPHBIE MATEPUAIIBI).



Mesrcnpeomemmnuie ceaszu

Peanu3anus MeXnpeaMeTHBIX CBSI3€H MU U3yUYEeHHM XMMHUU B 9 Kilacce OCyLIECTBISETCS depe3
UCTIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaKk M TOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTJICNIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTecTBEHHO-HAyuUHbIE MOHSATHUS: HAay4dHbIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHsl, aHaJIM3,
CUHTE3, KIacCU(pUKaIUs, IepUOAUYHOCTb, HAOII0IEHNE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHHE,
MO/IETIb, SIBJIEHUE, TAPHUKOBBIN AP PEKT, TEXHOJIOTHSI, MaTepUaJIbl.

@®usuka: MarTepus, aTroM, OJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUA, H3O0TOIbI,
pPaznoOaKTUBHOCTb, MOJIEKYJIA, IEKTPUUIECKUH 3aps/, MPOBOJHHUKH, MOTYTPOBOIHUKH, AUIICKTPUKH,
(OTOdIEMEHT, BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUME BEUIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAJUIMUECKas peméTka, CIjaBbl, GU3NUECKUE BEIUYHMHBI, SUHHUIBI U3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, MIaHeThI, 383161, ColHIIE.

buonorust: Qorocunrtes, abixaHue, Ouocdepa, ->KOocHCTeMa, MHUHEpAIbHbIE YI00peHMUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHbIE MOPOJbI, IOJE3HbIE HCKOMAEMBIE,
TOILINBO, BOJIHBIE PECYPCHI.

KiroueBbie BocniuTaTeIbHbIC 321a4H:

® YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIIEHUH MEXAY YUMTEIEM M €ro Y4YeHUKaMu,
CHOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHUATHIO YyYalIUMHCS TpeOOBaHMM M MpOChO yduTens,
IPUBJICUECHUI0 MX BHUMaHMs K o0OCyXzaeMoill Ha ypoke HHGOpPMAlLUM, AaKTUBHU3ALUU HX
[I03HABATEJIbHOH 1E€ATENBHOCTH;

e noO0yXJeHHE IIKOJBHUKOB COOJII0/IaTh HAa YpPOKE OOLIEHPHUHSTHIE HOPMBI MOBEIEHUS,
paBuiia OOLIEHUS CO CTapIIUMU (YUUTENISIMUA) U CBEPCTHUKAMH (IIKOJIbHUKAMU), IPUHIUIIBI y4eOHOM
JUCLUIUIMHBL U CAMOOpPraHu3aluu;

e [pUBJCYEHHUE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY AacleKTy H3y4yaeMbIX Ha YpOKax
SBJIGHUH, OpraHu3anus UX paboThl C MOJyYyaeMOll Ha ypOKe COLMalIbHO 3HAUMMOM HMHpopmanuen —
UHUIMUPOBAaHUE €€ OOCYXKICHMs, BBICKA3bIBAaHUS YyYalMMHCS CBOETO MHEHHS [0 €€ TIOBOJY,
BBIPAOOTKM CBOEr0 K HEW OTHOIIEHHUS; © MHCIIOJb30BAaHUE BOCHHUTATENBHBIX BO3MOXKHOCTEH
cozlepkaHug ydyeOHOro mpeaMeTa uepe3 JIEMOHCTPALUI0 JETSIM HIPUMEPOB OTBETCTBEHHOTO,
IPaX/TaHCKOTO TIOBEACHUS, IPOSIBICHUS YENOBEKOMIOOUsS W JOOPOCEpAEYHOCTH, Yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHUs, 3aJad s peUleHHs, MPOOJEeMHBIX CHUTyallud it
o0Cy’KIeHHs B Kilacce;

® IPUMEHEHHUE Ha yPOKE MHTEPAKTUBHBIX (popM palbOTHI ydalUXcs: UHTEJUIEKTYaJbHBIX UIP,
CTUMYJUPYIOIIMX IO3HABATEJIbHYI0O MOTHUBALMIO IIKOJBHUKOB; JUAAKTUYECKOrO TeaTpa, IJe
IIOJTyYeHHbIE Ha YPOKE 3HaHMs OOBIrPHIBAIOTCS B TeaTpalbHBIX MOCTAHOBKAX; TUCKYCCHUH, KOTOpBIE
JIAI0T y4yaIluMCsl BO3MOXKHOCTb MPUOOPECTH OMBIT BEJEHHUS KOHCTPYKTUBHOIO JAMAJOra; IpyIIOBOMH
paboThl niIM paboThl B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMAaHJHON paboTe U B3aUMOJEHCTBUIO C
JPYTUMH J1€ThMHU;

® BKJIIOUEHHE B YPOK UIPOBBIX IPOLEAYP, KOTOPHIE IOMOTAalOT NOAEPkKATh MOTUBALIUIO I€TEN
K [IOJIyYEHMIO 3HAHUH, HaJIaKMBAHUIO MIO3UTUBHBIX MEKJIMUYHOCTHBIX OTHOLICHUH B KJIacCe, IOMOIaloT
YCTaHOBJICHHIO 10OpOKeIaTeIbHOI aTMoc(hepbl BO BpeMs YpOKa;

e opraHuzanus wmepcTBa MOTUBHUPOBAHHBIX M OPYIAUPOBAHHBIX YyyalllUXCcsl HaJ HX
HEYCNEBAIOIIMMH  OJHOKJIACCHUKAMH, JIAIOIEro IIKOJbHUKAM COLHUAJbHO 3HAYUMBIA  OIBIT
COTPYIHUYECTBA U B3aUMHOM MOMOILY;

® UHUIMHPOBAHUE U MOJAEPHKKA HCCIENOBATENbCKON NEATeIbHOCTH IIKOJIBHUKOB B paMKax
peanu3alyl UMH WHIUBUIYAJIbHBIX W TPYNIOBBIX MCCIEAOBATEIbCKUX IMPOEKTOB, 4YTO JacT
HIKOJIPHUKAM BO3MOXKHOCTh TPUOOPECTH HaBBIK CaMOCTOSITENIBHOTO PpEIICHUS] TEeOPEeTUUYECKOM
npoOyieMbl, HaBbIK TI'€HEPUPOBAHUS M O(OPMIIEHHS COOCTBEHHBIX HJAEH, HABBIK YBaXKUTEIBHOTO
OTHOILICHMS K UYXXHUM HJIesM, 0QOPMIICHHBIM B paboTax APYruxX MCCIeN0BaTeNeH, HaBBIK My OIMYHOTO
BBICTYIUIEHMSI [I€pe] ayAUTOPUEH, apIyMEHTHUPOBAHUS U OTCTaNBAHMSI CBOEH TOUKH 3PEHHUSL.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yIbTaTHl OCBOCHHMSI IIPOTPAMMBI OCHOBHOT'O OOIIETO 00pa30BaHUs JOCTUTAIOTCS
B XOJI¢ OOyYeHHSI XUMUU B €IMHCTBE y4COHON M BOCIUTATEIHHOU NEATEIHHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMA POCCHUMCKUMU COIIMOKYJIBTYPHBIMH H JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMU,
OPUHATBIME B OOIIECTBE TMpaBWIaMH M HOPMaMu TMOBEICHHS U CIOCOOCTBYIOT IpoleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS M COITUATH3AINH 00YIArOIINXCSI.

JIM4HOCTHBIE pe3yJIbTaThl OTPaKalOT TOTOBHOCTh 00YYAIOIIMXCSl PYKOBOJACTBOBATHCS CHCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN W PACHIMPEHHE OIbITa JCSITCIBHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHONIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACIeIUI0, TIOHMMAaHWUs 3HAYEHUS XUMUYECKOW HAyKH B JKHU3HH COBPEMEHHOro O0OIecTBa,
CIIOCOOHOCTH BIIAZIETh JOCTOBEPHONW HH(POpPMAIME O TMEpPeIOBBIX ITOCTHKEHUSX U OTKPBITUAX
MHUPOBOH U OTEYECTBEHHON XMMHH, 3aNHTEPECOBAaHHOCTH B HAYUYHBIX 3HAHUAX 00 yCTpOMCTBE MHUpa U
00I1IeCTBA;

2) rpaKIaHCKOr0 BOCTIUTAHMS:

MPECTaBICHUS O COIMATbHBIX HOpMaX U MpaBWiIaX MEKIUYHOCTHBIX OTHOIIEHUN B KOJUUIEKTUBE,
KOMMYHHUKAaTHBHOMW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Y4eOHOHUCCIEA0BATEIbCKOM,
TBOPYECKOHN U APYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOMU NIEATEILHOCTH
IpHU BBHIMOJHEHUU Y4eOHBIX, MO3HABATENBHBIX 3a7a4, BBIOJHEHUH XUMHUYECKUX OKCIEPUMEHTOB,
CO3JaHHMH yYEOHBIX IPOEKTOB, CTPEMIICHHS K B3aMMOIOHUMAHHUIO ¥ B3aMMOIIOMOIIH B MPOIecce ITOM
y4eOHOU JeATeIbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE IMOBEJIECHME U MOCTYNKU CBOUX TOBApHILEH C
MO3UIIMH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN TTOC TYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PEHUECKHUE MPEICTABICHUS O BEHICCTBE M XMMHYECKON pPEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKH M COCTaBIISIIOLUIME OCHOBY JUIsi MOHUMaHUS CYIIHOCTH
HAay4YHOW KapTUHBI MHUpA, MPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOU CPEIOH, O POJIM XMMHHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HaIlpaBJCHHbIC Ha TOJYYCHHE HOBBIX 3HAHUA 10 XUMUH,
HEOOXOMUMBIC JUII OOBSCHEHHUS HAOJNIOAAEMBIX TMPOIECCOB U SBJICHHWH, TI03HABATEJIbHOM,
MH(GOPMALIMOHHONW W YHMTATENbCKOW KYJBTYpBL, B TOM YHCJIE HABBIKOB CaMOCTOSITENIbHOI palOTHI C
y4eOHBIMU TEKCTaMHU, CIPABOYHOW JIMTEPATypOH, JOCTYIHBIMU TEXHHUYECKUMU CpPEICTBAMHU
MH()OPMALIMOHHBIX TEXHOJIOTUIA;

WHTEpeC K OOyYEeHHMIO M TMO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM0OOpa30BaHUIO, TMPOEKTHOM M HCCIENOBATENbCKON NEATENIbHOCTH, K OCO3HAHHOMY BBHIOODY
HAIPaBICHHOCTU U YPOBHS 00y4YeHUS B aibHEHIIEM;

4) popMupoOBaAHUSA KYJIbTYPbI 310POBbS :

OCO3HAHUE LIEHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3/10pOBbIil 00pa3 ’KU3HU, OCO3HAHUE NOCJEICTBUN U HENPUITHE BPEIHBIX NMPUBBIYEK (YHNOTpeOIeHus
aJKOTOoJIsl, HApPKOTHKOB, KYpEHHS), HEOOXOIUMOCTH COONIOJACHHUS TIpaBUiI O€30MacHOCTH TP
oOpalieHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaTbHON )KU3HU;

5) TpyaoBoro BocnuTaHus:

WHTEpEeC K MPAaKTUYECKOMY M3YUYSHHIO IPOdEeCCHil ¥ TpyAa pa3IndHOrO poja, yBaXKCHHE K TPYIy
U pe3yJbTaTaM TPYJIOBOH JEATEIHHOCTH, B TOM YHCIIC HAa OCHOBE NMPUMEHEHHUsS MPEIMETHBIX 3HAHUM
M0 XUMHH, OCO3HAHHBIA BBHIOOP MHAMBUIYATHHOW TPACKTOPHH MPOJOJDKEHHUS 00pa30BaHUs C YUYETOM
JTUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB W TMOTPEOHOCTEH,
yCHEemHON TpodeCCHOHATBHONW JESITeTbHOCTH W Pa3BHTUS HEOOXOIUMBIX YMEHUU, TOTOBHOCTH
aJanTUPOBaThCS B TPO(eCcCHOHAIBHOM cpejie;

6) 3K0J10rMYeCKOro BOCIIUTAHUS:



9KOJIOTUYECKH 11€J1IeCO00pa3HOe OTHOUICHUE K IPUPOE KaK UICTOUHUKY JKU3HU Ha 3eMJI€, OCHOBE
eé CylIecTBOBaHMUS, IOHUMAHUE IIECHHOCTH 370POBOTO U 0e30macHoro oopasa KM3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (PHU3MYECKOMY M MCHUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU
coOmroieHust MpaBwiI 0€30MacCHOr0 MOBEJCHUS MpPH paboTe C BEINECTBAMHU, a TAK)KE B CHUTYyalMsX,
YIpOKaroIUX 340POBbIO U JKU3HU JIFOAEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJTy4yaeMble NMPU M3YyUYEHUU XUMHH, A pelleHus 3ajaad,
CBSI3aHHBIX C OKPY>KAOLIEH MPUPOJTHON CPENOM, AJIs MOBBIIIEHHUS YPOBHS 3KOJIOIMY €CKOM KYJIBTYPBI,
OCO3HAHUS TI00AJBHOIO XapakTepa AKOJOTHYECKUX MpoOJIeM M MyTed MX peleHHs MOCPeICTBOM
METOJIOB XMMHH, 3KOJIOTMYECKOrO MBIIIJIEHUs, YMEHUs PYKOBOJCTBOBATbHCA MM B II03HABATEIBHOM,
KOMMYHHKATUBHON U COLIMAIIBHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe mMeTanpenMeTHBIX PE3yJIbTAaTOB BBHIIEIAIOT 3HAYMMbBIE ISl OPMUPOBAHUS MUPOBO33PEHUS
oO1IeHayYHbI€ MOHATHUS (3aKOH, TEOPHs, IPUHLIUIL, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U
JIpyroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M TO3BOJISIOT Ha
OCHOBE 3HAaHUU U3 ITUX MPEIMETOB (POPMHUPOBATH MPEJCTaBICHHE O LIETOCTHON HAy4YHOU KapTHHE
MUpa, U YHUBEpcaJbHbIe yueOHbIe NEHCTBHS (IIO3HABAaTEIbHbIC, KOMMYHHKATUBHBIE, PETYJISATHBHBIC),
KOTOpble obecmeunBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOU JEeSTETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue aeiicTBus:

YMEHUS WCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS! TIPH OCBOSHUM 3HAHWI: PacCKPHIBAThH
CMBICJI XUMHYECKUX TOHSATHH (BBIIETATh UX XapaKTEpHbIC NMPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3h C
JIPYTUMH TIOHSTHSIMH), WCIOJIB30BAaTh TOHATHS ISl OOBSICHEHUS OTHCIBHBIX (PAKTOB W SIBICHHM,
BBIOMPATh OCHOBAaHHUS W KPUTCPHH JUIS KIACCH(PUKAIMK XUMHUYECKHX BEHICCTB M XHMHUYCCKHX
peakiuii, yCTaHaBIWBATh MPUYHMHHO-CIICJICTBEHHBIC CBSI3U MEXKIY OOBEKTAMH HW3YYCHHsS, CTPOHTH
JIOTHUYECKHE pacCyXIeHHus (MHIYyKTUBHbIC, JEAyKTUBHbIE, [0 AaHAJOTUH), JeiaTb BBIBOJABI U
3aKII0UYCHUS;

yMEHHUE TPHUMEHSITh B MPOIECCE TO3HAHUS TOHATHS (MPEIMETHBIE W METalpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIOJb3yeMble B XUMHUH, MPEOOPa30BbIBATh IIUPOKO
NPUMEHSEMbIE B XHUMHH MOJCIbHBIE TMPEICTAaBICHUS — XHWMHUUYECKUM 3HAK (CHMBOJI JJIEMEHTA),
XUMUYeckas popMyia U ypaBHEHHE XUMUYECKON PEaKIUu — MPHU PEIICHUH YueOHO-TT03HABATENbHBIX
3a/1a4, ¢ Y4€TOM JTHX MOJEJIBHBIX MPEJCTABICHUN BBISABIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3y4YaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XUMHUYCCKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3M W MPOTUBOPEUMS] B HM3y4yaeMbIX Mpolieccax U
SIBJICHHSX.

ba3oBble ucciiegoBaTelbCKHe A€HCTBHS

YMEHHME UCIOIb30BaTh MTOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAK)KE B
KauecTBe OCHOBBI sl (DOPMHUPOBAHHS THUIIOTE3bl IO TMPOBEPKE MPABWIHBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

NpUOOpPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3AallMd M TMPOBEACHHUI0 YUYEHUYECKHUX
OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IPOIECcCa, CaMOCTOSTEIBHO MPOTHO3UPOBATh €ro
pe3yabtat, (opmynupoBath OOOOIIEHWS U BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIETaHHON paboTe.

Pabora ¢ nunpopmanumeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WHPOPMAIUIO PA3IUYHBIX BHJIOB U
dbopM mpeacTaBICHUS, MOIYYaeMyI0 W3 pa3HbIX HCTOYHHMKOB (HAYYHO-TMOMYJISIpHAsl JUTEpaTypa



XUMHUYECKOI'0 COJIepKaHUs, CIIPaBOYHbIE MOCOoOMs, pecypchl MHTepHETa), KpUTUYECKU OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHSITh Pa3IUvHbIe METOAbI M 3alpoChl MPU MOHWCKE W 0TOOpe MH(pOpMALUU H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJWMBIX IJIS BBINOJHEHUS y4eOHBIX M TO3HABATENbHBIX 3a/1ad
ONpeneNéHHOr0 TUIA, MpUOOpeTeHHe oOomnblTa B O0JACTH UCIHOJB30BAaHUS HH(POPMALMOHHO -
KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYyJIbTYpOM AKTUBHOI'O HCIOJB30BAHUSA PA3ITUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY INpejacTaBieHuss WHGOpMaUU
U WUIIOCTPUPOBATH pElIaeMble 33/Jaud HECIOKHBIMH CXEMaMH, JuarpamMMaMu, APpyTuMH (popmamu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3MpOBaThb B IIpoliecce Y4YeOHOM M HCCIENI0BATENbCKON
JEeSATeNbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIIICHHOCTH, CEIbCKOr0 XO03SHCTBA W TpaHCHOpTa Ha
COCTOSIHME OKpY KaIoIlel MPUPOJTHOU CpeIbl.

KoMMyHHUKaTHBHBIE YHHBEPCAIbHbIE YUeOHbIE 1eiiCTBHSL:

yMEHHUS 3aJlaBaTh BOMPOCHI (B XOJ€ auanora u (WIin) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMoi
TeMbI, GOPMYJIUPOBATH CBOU MPEIOKEHHSI OTHOCUTENIBHO BBIMOJIHEHUS MTPEJI0KEHHON 3a1a4H;

yMEHHS TPEJCTABIATh MOTYYEHHBIE PE3yNbTaThl MO3HABATEIBHONW NEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALUIO0 PE3yIbTaTOB BHIMOJHEHUS XUMUYECKOTO IKCIEPUMEHTA
(;1abopaTopHOTO OIMBITa, JA0OPAaTOPHOW PAOOTHI MO HMCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABaTEIbHOW U
UCCIIEIOBATENIbCKON JIEATENPHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX
MHTEPECOB U COTJIACOBaHMS MO3UIMK (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX NIEHCTBUH, Ompe/elieHne KPUTEPUEB MO OLIEHKE KauyeCTBA BBINOJHEHHOMN
paboTel U ApyTHE).

PerynsiTuBHBIC YHHBepCcaJbHbIe y4eOHbIe 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIbBHO OIpPENEsATh LEIU ACSATeIBHOCTH, IUIAHUPOBATh, OCYIIECCTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO AESITEIBHOCTh, BHIOMpaTh Haubosee
3¢ deKTUBHBIE CTIOCOOBI pelIeHNus y4eOHBIX M MO3HABaTENbHBIX 3a7[a4, CAaMOCTOSTENIBHO COCTaBJISThH
WM KOPPEKTUPOBATH MPEUIOKEHHBIM aJrOpUTM JEWCTBHM IPU BBITOJIHEHUM 33JlaHUN C y4ETOM
IIOJlyYeHHUs] HOBBIX 3HaHUM 00 u3ydaeMblX OOBEKTaXx — BEIECTBAX WU pEaKIUsIX, OLIEHUBATh
COOTBETCTBHUE IIOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHOW LEJIM, YMEHHUE HCIIOJIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IpeJyIaraéMble B yCIOBUM 3a1aHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHUIO  00S3aTEJIBHOTO  COJEp)KaHus,
YCTAaHOBJICHHOTO  JaHHOW  (enepaqbHONW  pabouyeld  mporpaMMOM,  BBIICNSIOT:  OCBOCHHBIE
00yYarIMMHCS HAyYHBIE 3HAHMS, YMEHUS M CIOCOOBI JACHCTBUH, crielpuUecKue A NpeaIMeTHON
oOiactu ((XI/IMI/ISI», BHUAbI ACATCIIBHOCTH II0O IIOJIYYCHHIO HOBOI'O 3HAHMHA, €ro HWHTCPIIpCTAllUuu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YYECOHBIX U HOBBIX CUTYyaIIUAX.

K xoHny oOyuenus B 8 ki1acce mpeMeTHbBIE pe3yJIbTaThl Ha 6a30BOM YpOBHE JOJIKHBI OTPaXXaTh
c(hOpMHUPOBAHHOCTH Y O0yHYaIOIINXCSI yMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHI: aTOM, MOJIEKYJla, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,



MaccoBasi [J0Ji1 XHMUYECKOrO 7JIEMEHTAa B COEJMHEHUH, MOJISIpHBIM O0O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHE, COJIb, IEKTPOOTPULATEIBHOCTb, CTENEHb OKUCJICHMS, XUMHUYECKas peakuus,
Kj1accuuKanus peaxiuil: peakUu COEIWHEHUs, PEeakIUM pa3JIOoXKECHUS, PEaKLUUuu 3aMelleHus,
peakiuu oOMeHa, 3K30- M SHAOTEPMHYECKHE pPEaKLUHU, TeIIOBOW 3(PQeKT peakiuu, siApo atoma,
AJIEKTPOHHBIN CJOM aToMa, aToMHas OpOuTallb, paguyC aromMa, XUMHUYecKas CBs3b, IMOJIApHAs U
HEMoJIApHasl KOBaJIGHTHAasl CBS3b, MOHHAs CBA3b, MOH, KAaTHOH, aHHOH, PacTBOpP, MaccoBasl IOJs
BelecTBa (MPOIICHTHAS! KOHIIEHTpPAIIUsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHM W NPUMEHATb ITH IMOHATHS NpU
ONMCAHWUU BEUIECTB U UX IIPEBPAILEHUN;

UCTIOJB30BaTh XWMHYECKYI0 CHMBOJHMKY [UISi COCTaBJICHHS (OpMysl BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PeaKIIHii;

OTpEeNeNATh BaJCHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COCIMHEHHUSX, CTENEHb OKHUCICHHS
JJIEMEHTOB B OHMHApHBIX COEIUHEHMSX, MPUHAIIC)KHOCTh BEIIECTB K ONpeeNEHHOMY Kiaccy
COEIMHEHUH Mo (opmyiaM, BUJ XUMHUYECKOW CBSA3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKHX
COE/IMHEHUSX;

packpbeiBate cMbica [lepuogudeckoro 3axona J[. M. MenaeneeBa: NEeMOHCTPUPOBAaThH NOHUMAaHUE
NEPUOJUYECKON 3aBUCUMOCTU CBOWCTB XMMHUUYECKUX DJIEMEHTOB OT UX I0JI0KeHUs B [lepunonnueckoii
CUCTEME, 3aKOHOB COXPaHEHMsI MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4€HHUs], 3aKoHa ABOrajpo;

ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyl (opmy [lepuonuyeckoil cHUCTEMBl XUMHUYECKUX
9JIEMEHTOB: pPa3lIMuaTh MOHATUS «rjiaBHas noarpynna (A-rpymma)» U «noOoudHass noarpymnmna (b-
rpyImmna)», Majiable U OoNbIIUE MEePUOJbl, COOTHOCUTh 0003HAYEHUs, KOTOpPblE MMEIOTCS B TaOIHIle
«llepuomuueckass cucrema xumuueckux oanemeHtoB JI. WM. MeHueneeBa» C€  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsn sapa, olIiee 4Hcio
JIEKTPOHOB U PACMPEAEICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBATh XMMHUYECKHE 3JIEMEHThI, HEOpPTraHUUECKHE BEIIeCTBA, XUMUYECKHUE PEaKIuH (I10
YHUCIIY ¥ COCTaBY y4aCTBYIOIINUX B PEAaKIIMH BELIECTB, IO TEIIIOBOMY 3D (DeEKTY);

XapakTepu30oBaTh (OMHUCHIBATh) OOIIME XHMMHYECKHE CBOWCTBA BEIIECTB pPA3JIMUHBIX KIACCOB,
NOJATBEPK/as ONMCAHUE IPUMEPAMH MOJIEKYJISIDHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHUX
pEeaKLHii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT HMX KAaueCTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKaHU XMMHUECKHX MPEBpalleHUui B pa3IUUHbIX YCIOBUSIX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHMYECKOI'0 IEMEHTa 110 (opMyJie COEJMHEHHUS, MACCOBYIO JIOJIIO BEIECTBAa B PacTBOPE, POBOIUTH
pacu€Thl 10 YpaBHEHUIO XUMHUYECKOMN peakiuy;

IPUMEHITh OCHOBHBIE OIEpAllMM MBICIUTEIBHOW AEATEIbHOCTH — aHAIU3 M CHUHTE3, CpaBHEHHUE,
0000111eH1e, cCUCTEMATU3ALUIO, KJIacCU(UKAIINIO, BHIIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3EH — IS
U3Yy4YECHHs] CBOMCTB BELIECTB U XUMHUYECKUX DPEAKUUH, €CTECTBEHHO-HAYYHBIC METOJbl IO3HAHUSA —
HaOJII0IeHHE, U3MEPEHNE, MOIEIUPOBAHNE, SKCIIEPUMEHT (pPEalbHbIA U MBICICHHBII);

CJIeI0BaTh MPaBUJIaM M10JIb30BaHM XUMHUECKOH MOCy 101 1 1abopaTOpHBIM 000pyAOBaHUEM, a TAKKE
npaBwiaM oOOpallleHUs C BELIECTBAMHM B COOTBETCTBUM C HHCTPYKUHUSMU IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUUECKUX OIBITOB 10 MOJYYEHUIO B COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOIa
U KHCJIOpOJia), NPUTOTOBJICHUIO PACTBOPOB C OIpeAEIEHHOH MaccoBOM J0Jed pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATH U IPOBOJAUTH XUMHUYECKHE IKCIEPUMEHTHI [0 PACIO3HABAaHUIO PAacTBOPOB
IIeJ104eH U KUCIOT C TOMOUIBI0 HHAUKATOPOB (JIaKMYC, (eHoTaenH, METHIIOPAHX U IpyTHe).

K xonIty oOydenust B 9 kiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAFOIIIMXCS YMEHUMN:
PACKpBIBATh CMBICII OCHOBHBIX XHMUYECKUX MOHATUN: XMMHYECKUN JIEMEHT, aTOM, MOJIEKYyJa, UOH,
KAaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BaJCHTHOCTb, 3JIEKTPOOTPULATEIHHOCTD,
CTENEHb OKHCJICHUS, XMMUYECKas peakius, XUMUYECKasl CBsA3b, TEIUIOBOM 3((PEKT peakiuu, MOJb,



MOJISIPHBIA  00BEM, PACTBOP, SJIEKTPOJUTHI, HEIIEKTPOJUTHI, SIECKTPOJIUTHUECKAs TUCCOIMAIINS,
peakuuu HMOHHOrO OOMEHa, KaTaau3aTop, XMMHUYECKOE paBHOBecHEe, OOpaTHMble U HEOOpaTHMBbIE
peaKkluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHUE, aJJIOTPOMus, aM(pOTepHOCTb, XUMHUYECKas CBs3b (KOBaJCHTHAs, WOHHA,
METaJUITMYECKas ), KpUCTAUIMIecKasi peméTka, KOPpo3usi METAIOB, CIUIABBI, CKOPOCTh XUMHUUYECKOM
peakuuu, npeaenbHo nomyctuMas konueHnTpanus [1JIK BemecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHSITHM W TPUMEHSTH TH TOHATHUS MPHU
ONMCAHUM BEILECTB U UX MPEBPAILCHHUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBleHHS (OpMYyNl BEUIECTB H YypaBHEHUH
XAMHYECKUX PEaKIUid;

OTIPEICTISATh BAJICHTHOCTh M CTETICHh OKUCIICHHUS XUMUYECKHUX DJIEMEHTOB B COSMHEHUSIX PAa3TMUYHOTO
COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIJIacCy COCIMHEHUH To (opmynam, BUI
XUMUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS, METANIMYECKAs)) B HEOPraHUYECKUX COCAMHECHUSX, 3apsi
MOHA M0 XUMUYECKOH (hopmyJie, XapakTep Cpeabl B BOJAHBIX PACTBOPAX HEOPTaHMUECKUX COEIUHEHUM,
THUII KPUCTAJUTMYECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonnueckoro 3akona J[. . Menneneesa u 1eMOHCTPUPOBATh €0 IOHMMAaHUE:!
ONMHCHIBaTh M XapakTepu3oBaTh TaOnuuHylo Qopmy Ilepuonnyeckoil cHUCTEMBl XUMHUYECKUX
JJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHasg noarpymna (A-rpymnma)» u «mnobounas noarpymnmna (b-
rpynma)», Manble W OONbIIME TEPHUOAbI, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
NEePUOJANYECKON TalnuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHYECKHUX
AJIIEMEHTOB (COCTaB W 3apsij sipa, 00IIee YUCIO0 3JIEKTPOHOB U PACHpPEICICHUE UX 0 IJIEKTPOHHBIM
CJI05IM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB DJIEMEHTOB M UX COCIUHCHHIA B
npeenax MajiblX EPHOJ0B U TTIABHBIX MOATPYII ¢ Y4ETOM CTPOSHUS MX ATOMOB;

KJIaCCU(UIIUPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BELIECTBA, XMMHUYECKHE peakiuu (1o
YHCIy U COCTaBy YYacTBYIOIIMX B pEaKIHMH BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo H3MEHEHHIO
CTENEHeW OKUCIIEHUS XUMUIECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCKHIBATh) 00IIME U CICIU(UUECKIE XUMHUIECKAE CBOMCTBA MTPOCTHIX M CIIOKHBIX
BCIIECTB, TMOATBEPXkAas ONMUCAHWE TMPUMEPAMU  MOJEKYJISPHBIX W  HMOHHBIX  ypaBHEHHI
COOTBETCTBYIOUIMX XUMUYECKHUX PEaKlInii;

COCTaBJISITh YPAaBHEHUS AJICKTPOJIUTUYECKON IUCCOLMAIIMM KHUCJIOT, LIEJOYeld W COJIeH, MOJHBIE U
COKpalI€¢HHbIE YpPAaBHEHHS pEakUMid HMOHHOTO OOMEHa, ypaBHEHHUS pEaKUuid, IMOATBEPIKIAIOIINX
CYIIECTBOBAaHNE TEHETHUECKOM CBSI3M MEXIY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

pPAacKpbIBaTh CYIIHOCTh OKHCITHTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIMid TOCPEICTBOM COCTaBIICHUS
ANEKTPOHHOTO OajlaHca 3TUX PEaKLuid;

MPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH MIPOTEKaHUS
XUMUYECKHUX MPEBPAIICHHI B Pa3IMYHbBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJISPHYI0O U MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOT0 JIeMEHTa M0 GopMyJie COeTUHEHUS, MACCOBYIO JIOIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacu€Thl 0 YpaBHEHUIO XUMUYECKOHN peaKkuy;

coOmroaaTh IpaBUIia MOJIb30BAHUS XUMUYECKON MOCYA0M U Tab0paTOPHBIM 000pYAOBAHUEM, a TAKKE
mpaBwia OOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMU IO BBITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKIUH, MOATBEPKAAIOIINE KAYECTBEHHBI COCTaB Pa3lMYHBIX BEIIECTB: PaclO3HABAThH
ONBITHBIM TyTEM XJIOPUI-, OpOMHUI-, HOIU]I-, KapOoHaT-, pocdart-, cuaukar-, cyiabdart-, THAPOKCHI-
MOHBI, KATUOHBl aMMOHHMSI M HMOHBI U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOUIME B BOAHBIX pacTBOpax
HEOPTaHUYECKHX BEIIECTB;

MPUMEHATh OCHOBHBIC OTIEPAIMM MBICIUTEIBHON JACSITEIBHOCTH — aHalu3 W CUHTE3, CPaBHCHMUE,
000011IeHIE, CUCTEMATH3AIINIO, BBISIBJICHUE PUYNHHO-CIICICTBEHHBIX CBS3CH — ISl H3y4YCHUSI CBONCTB
BEIIECTB U XUMHUYECKHX peaklUil, eCTeCTBEHHO-HAYYHbIE METOJbl IO3HaHUs — HaOJIIOJCHHE,
U3MEpEeHHE, MOJCIUPOBAHNE, SKCIIEPUMEHT (peallbHbIN U MBICJICHHBIH ).



3. TEMATHYECKOE INTAHUPOBAHUE C YKA3AHHUEM KOJINYECTBA AKAJEMHUYECKHUX YACOB, OTBOJANUMBIX HA
OCBOEHHME KAXJOW TEMBI YUYUEBHOI'O IPEJIMETA W BO3MOXHOCTbh HCIOJIL30BAHUS IO 3TOM TEME
SJIEKTPOHHBIX (HUP®PPOBBIX) OBPA30OBATEJIBHBIX PECYPCOB

8 KJIACC
Ne HaumeHnoBanue pa3zienoBs u TeMm ‘ KosmmuecTBo yacos DnekTpoHHbIe (ITUPPOBEIE) 00pa30BaTEIBHEIC
n/m HpOrpaMMbl Bcero|  KontposbHbie [IpakTHyeckue peCypehbl
paboThI paboThI
‘Pasnen 1. IleppoHayajbHble XUMMHYECKHE NOHATHS
1.1 || Xumus — BakHas 00J1aCTh 5 2 [[bubaunoteka I{OK https://m.edsoo.ru/7f41837c]]
€CTECTBO3HAHMS U TIPAKTUYECKON
JeSITeNbHOCTH YeJIOBEeKa
‘1 2 HBemeCTBa Y XMMHUYECKUE PEAKLIMU H 15 H 1 H H[[BI/I6HI/IOT6K3 LIOK https://m.edsoo.ru/7f41837c]]
‘I/ITOFO 10 pasaeiy H 20 H
‘Pa311e.11 2. BaxkHeiilme npeacTaBuTe 1M HEOPraHU4eCKNX BelleCTB
2.1 ||Bo3ayx. Kucnopon. [Tonsitue 006 6 [[bubnuoTeka LIOK https://m.edsoo.ru/7f41837c¢]]
OKCHIaX
‘2-2 HBOILOPOIL.HOHHTI/Ie 0 KHCJIOTaX U COJBIXH H H 1 H[[BI/I6HI/IOTCKa LIOK https://m.edsoo.ru/7f41837¢c]]
2.3 ||Bona. PactBopsl. [lonsiTue 00 1 1 [[bubnuoteka [IOK https://m.edsoo.ru/7f41837¢c]]
OCHOBaHUSX
2.4 ||OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX 11 1 1 [[bubnuoteka [IOK https://m.edsoo.ru/7f41837¢c]]
COEeIMHEHUN
Hroro no pasaeiy H 30 H

CBA3b.

Paznea 3. llepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3ieMeHToB /[. U. Menaeneesa. CtpoeHue aToMoB. XUMHYeCKAast
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUA

3.1

[Tepronnyeckuii 3aKOH U
[Teproanyeckas cicTeMa XUMHYECKHUX
anemenToB 1. . Menneneena.
Crpoenune aToma

7

[[bubnumotexa [{OK https://m.edsoo.ru/7f41837¢c]]
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No HaunmenoBanue pa3ienoB u Tem KonuuectBo vacos ‘ DnekTpoHHbIe (IU(PPOBHIE) 0O0pa3oBaTEIbHBIC
n/m HpOrpaMMbl Bcero|  KourtposbHble [IpakTHyecKue peCypehI
paboTHhI paboThI
3.2 || Xumuueckas cBs3b. OKUCIUTENBHO- 8 1 [[bubnuoteka [IOK https://m.edsoo.ru/7f41837c¢]]
BOCCTaHOBUTEIHHBIC PEAKIIHH
‘I/Iroro 10 pa3ueiy H 15 H H H[[BI/I6HI/IOTCKa LTOK https://m.edsoo.ru/7f41837c]] ‘
‘PCSCPBHOC BpeMs H 3 H H H[[EI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41837c]] ‘
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MTPOTPAMME
9 KJIACC
Ne ni/m HaunmenoBanue pa3aenoB u TeMm ’ KonuuectBo wacos ‘ DOnektpoHHbIe (U(pOBHIE) 00pa3oBaTEIbLHBIE PECYPCHI
TIpOrpamMMBl Beero| Kontponsheie pabotsi [Ipaktnueckue paGoTsl|

Pa3znen 1. BemecTBO M XUMHYEeCKHE PeaKIIMH

1.1 [ToBTOpEeHUE U yriryOneHne 3HaHui 5 1 [[bubmuoTeka LIOK https://m.edsoo.ru/7f41a636]]
OCHOBHBIX pa3JieoB Kypca 8 kiacca
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4 [[bubmuoTeka [{OK https://m.edsoo.ru/7f41a636]]

XUMHUYECKUX peaKiuid

1.3 DIEeKTPOTUTHYECKAS JUCCOIHAITHS. 8 1 1 [[bubmuoTeka [{OK https://m.edsoo.ru/7f41a636]]
XUMUYECKHE PEaKIMU B PaCTBOPax

‘I/ITOFO 10 pasjeiy H 17 H

‘Pa311eJ1 2. HeMmeTaJ1bl 41 HX COeIMHEHUSA

2.1 OO6mast xapaKTepUCTUKAa XUMHUYECKHIX 4 1 [[bubnuoTeka LIOK https://m.edsoo.ru/7f41a636]]
aneMeHToB VIIA-rpynmel. ["anorensr

2.2 ||O0mIas xapaKTepUCTHKA XUMUYECKUX 6 [[bubnuoteka LIOK https://m.edsoo.ru/7f41a636]]
anemeHToB VIA-rpynnel. Cepa u eé€
COCIMHCHUS

2.3 ||O6mIas xapaKTepUCTHKA XUMUYECKUX 7 1 [[bubmuoteka LIOK https://m.edsoo.ru/7f41a636]]

anemMeHToB VA-rpynmbl. A3ot, hochop
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No o/mt

HaumenoBanue pa3zienoB U TeM
MpOrpamMMsbl

’ KonnyecTso yacos ‘

‘BCCFOHKOHTPOJILHBIG pa6OTI>IHHpaKTI/I‘-IeCKI/IC pa60T51‘

OnexTpoHHbIe (1IMpPOBbIE) 00pa30BaTENIbHbBIE PECYPCHI

‘I/I HUX COCAUHCHUA

L | |

2.4 ||O6miast xapaKTepUCTUKA XUMHUYECKHIX 8 1 2 [[bubmuoTeka L{OK https://m.edsoo.ru/7f41a636]]
anemeHToB IVA-rpynnel. Yriaepoa u
KPEMHHI ¥ UX COCIUHECHHS
‘I/ITOFO 110 pasjeny H 25 H ‘
‘Pamen 3. MeTaJJ1bl M UX COE€IHHEHUS ‘
3.1 ||O6mue cBoiictra meramnos | 4 | [ |[Bu6mmorexa LIOK hitps://m.edsoo.ru/7f41a636]] |
‘3.2 HBamHeﬁmHe MEeTaJlIbl U UX COGI[I/IHeHI/I}IH 16 H 1 H 2 H[[BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41a636]] ‘
‘I/ITOFO 110 pasjeny H 20 H ‘
‘Pa311e.11 4. XuMus M OKpyKaloniasi cpeaa ‘
4.1 BemectBa u MaTtepuaibl B KU3HH 3 [[bubmuoTeka LIOK https://m.edsoo.ru/7f41a636]]
4eJI0BeKa
‘I/ITOFO 110 pasjaeny H 3 H ‘
‘PGBGPBHOG BpeMsl H 3 H H H[[BI/I6HI/IOTeKa IHOK https://m.edsoo.ru/7f41a636]] ‘
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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