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[Ipenmer xumuu. Ponb XuMuK B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BeniecTBa. OU3NUECKUe CBOMCTBA BEUIECTB. ATperaTHoe COCTOsHUE BemecTB. [lonsitre o
METOJIaX Mo3HaHus B XUMUU. YucThie BemecTBa u cMecu. CrocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE SIIEeMEHTHI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas (opmyrna. BajJeHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemectB. OTHoOcUTENbHAs aTroMHas wmacca. OTHOcHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUMU.

KommuecTBo BemectBa. Mosib. MoisipHasi Macca. B3auMoCBsA3b KOJIMYECTBA, MACChl
U YWClia CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuy€tel 1o dopmyliaM XUMHUYECKUX
COCIMHECHUM.

OuU3NYECKUE U XUMHUUYECKHUE SIBJICHUS. XUMUUYECKas pPeakius U €€ Npu3Haku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIeHHs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOM IIOCYJ0M, MpaBwiamMu pabOThl B JiabopaTopuu U
npuémamu oOpalieHuss ¢ Ja0OpaTOpHBIM O0OpYyJAOBaHUEM, H3YYCHHE U OIKCAHUE
(bU3UYECKUX CBOWCTB 0O0pa3lloB HEOPraHWYECKHX BEIIECTB, HaONOAcHUE (U3UYCCKHUX
(TutaBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIIUS
BOJbI) U XUMHUYECKMX (TOpEHHE CBE€YM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SIBIIGHUW, HAOJIOJCHUE W ONMUCaHWUE MPU3HAKOB
NPOTEKAaHUsSI XUMHUYECKMX peakuuil (pa3ioXeHue caxapa, B3aMMOJICHCTBUE CEPHOMN
KUCTIOTBI C XJIOpUIIOM Oapusi, pasioxkeHue ruiapokcuaa meau (ll) mpu HarpeBanuw,
B3anMoJielicTBHE kene3a ¢ pacTtBopoMm coiu menu (Il), uzyuenue crnocoOoB pasjaeneHus
cMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpoBaHWE, BbIIAPUBAHUE, JIUCTUIUISINS,
xpomatorpadus, MNPOBEACHHE OYMCTKH TOBAPEHHOW CONH, HAOIIO/IEHWE W OIMCAHUE
pe3yJAbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIET0 3aKOH COXPAaHEHUs MAaccChl,
CO3JIaHUE MOJIEJICH MOJIEKY (IIapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 3J1eMEHT U IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoga B mpupoje, (pu3udeckue U XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenuwe xucmopoga. CrmocoObl MOMyYeHHS KHUCIOpOAa B
nabopaTopuu W TpoMbINIUIEHHOCTU. KpyroBopor kucnopoma B mnpupome. O30H —
AJUTOTPOTTHAS MOAU(PUKAIINS KUCTOPOIA.

TemnoBoit 3hdexT XuMHUUecKkor peakiuu, TEPMOXMMUYECKHE YPaBHEHHS, JK30- U
SHIAOTEPMHUYECKHE peaklnu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.

Bonopon — snemMeHT M mpocroe BemecTBO. HaxoxkaeHue BoAopoaa B IPHUPOE,
duznueckre M XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI ToiydeHus. KucimoTel u
COJIH.

MornspHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPaBHEHUSM.

dusnyeckue cBOKMCTBAa BOABL. Bona kak pactBopurens. PactBopbl. HacellieHHBIE 1
HEHACBIIEHHbIE PAaCTBOPBI. PacTBOpMMOCTH BeliecTB B BoJe. MaccoBast 107151 BEIIECTBA B



pactBope. XuMH4UecKHe CBOMCTBa BOAbl. OcHOBaHus. Poiib pacTBOpOB B NpUpOAE U B
KU3HM 4YenoBeka. KpyroBopoT Bozbl B IpupoAe. 3arpsa3HeHne NpupoaHbIX BoA. OXpaHa u
OYKCTKA IPUPOJHBIX BOJ.

Knaccuduxanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukaus okCuaoB:
cojieoOpasyromuye (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHbIE) M Hecoleo0pa3yrolue.
Homenxkmarypa okcumoB. dusnyecknue U XUMHYECKHE CBOMCTBA OKCUIOB. [lomyueHue
OKCHUJIOB.

OcHoBanus. Knaccudukanusi ocHOBaHUM: MIETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. OU3NYECKHE UM XHMUYECKUE CBOWCTBA OCHOBAHMM.
[Tomyuyenne 0OCHOBAHU.

Kucnorel. Knaccudukamus xucnor. Homenknatypa kucinor. Pusznueckue u
XUMHUYECKHE CBOWCTBA KUCHOT. Pan akrtuBHocTM MetasioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Howmenknatypa coseil. @PU3MYECKME W XUMHYECKHE CBOWCTBAa COJICH.
[Tonydenue comen.

I'eneTnyeckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJECICHUE COJACPKAaHMUS KUCIOpoAa B BO3AyXE, IOJyUYEHHUE,
coOupaHue, paclo3HaBaHUE W  U3YYEHUE CBOMCTB  KHUCJIOpOAa, HAOII0JIeHUE
B3aMMOJICMCTBUSI BEIIECTB C KUCJIOPOAOM U YCJIOBUS BO3SHUKHOBEHUS WM MPEKpAIICHUS
ropeHusi (moskapa), O3HaKOMJIeHHE C oOpa3llaMH OKCHJIOB M OIMCAaHHWE WX CBOMCTB,
noJiyueHue, coOHWpaHue, pacro3HaBaHWE W U3YYEHHE CBOWCTB BOJOpoJa (TOpeHHe),
B3auMojielicTBue Bojgopoaa ¢ okcuaom Meau (Il)  (BO3MOXXHO HCIOJNIB30BaHUE
BUJIEOMATEpUajIoB), HAOIIOJeHne 00pa3IoB BEIIECTB KOJIMUYECTBOM | MOJIb, HCCIIEOBAaHUE
O0COOEHHOCTEW pPACTBOPEHUSI BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO, NMPUTOTOBICHUE
PacTBOPOB C ONPEAECITEHHON MACCOBOM J10JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOJCHCTBUE
BOJABI C MeTaulaMu  (HaTpueM W KajblueMm)  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), HCCIEJOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIISCTB Pa3IMUYHBIX
KJIacCOB, HAONIOJIEHNE W3MEHEHHS OKpacCKM WHIUKATOPOB B PACTBOpPAax KHUCIOT U
niesaoueit, nuzyuenue B3aumojeiictBusi okcuga meau (1) ¢ pactBopom cepHOM KUCTOTHI,
KHUCJIOT C METAJUIaMH, PEAKLMK HEUTpaIU3aluu, MMOJy4eHUEe HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOI'0 METAJUIa APYTMM W3 PAacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHeunme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH U Ilepuoanyeckas cucreMa XUMHYECKHUX dJIeMeHTOB /I,
N. MenaeneeBa. CrpoeHne aToMoB. XuMHUYecCKass CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PEAKIUHN

[lepBbie MOMBITKN KIaCCHU(PUKANMHA XUMUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMENbHBIE METAIIbI, TaJOTE€Hbl, HHEPTHbHIE
ra3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yr0T aM(PpOTEPHBIE OKCHIIBI M TUPOKCHIBI.

[lepuonnuecknit 3akoH. llepmogmueckas cucrema XuMHYECKUX 3nneMeHToB [[. .
MenneneeBa. KopoTkonepuoanas u jiuuHHonepuoiHas popmel [lepuoauyeckoid cucteMbl
xumuuecknx 3yemeHToB JI. . MenneneeBa. [lepuonbl u rpymnmbsl. OU3NUECKUl CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIIEMEHTA.



Crpoenne aromoB. CoctaB atoMHbIX saep. M3oromel. OmekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX 3iemMeHToB lleproguueckoi
cucrembl JI. M. MenneneeBa. XapaKTepUCTUKAa XUMHUYECKOIO DJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHMsS  pajuyca aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB MO IpyINIaM U IMepruoaam.

3nauenue Ilepumonnueckoro 3akoHa W Ilepmoguyeckoll CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB U1 Pa3BUTUA HayKu U NpakTUku. [[. 1. MeHneneeB — y4€HbIi U rpak JaHNH.

Xumuueckass  cBa3b.  KoBaneHTHas  (mojsipHass M HENOJIApHAsi)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucneHus. OKHUCINUTENIBHO--BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB BEUIECTB METANIOB U HEMETAJIJIOB, B3aUMOJIEHCTBUE THAPOKCHIA
OUMHKa C pAacTBOpPAaMHM KHUCJIOT U IIEJIOYEH, MPOBEAEHUE OMNbITOB, HWILIIOCTPUPYIOIINX
IpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI (TOpPEHHE, PEAKIIUU Pa3JIOKEHHUS,
COCJIMHEHHS ).

Mesxcnpeomemnuvie ceasu

Peanu3zanusa MeXnpeaAMETHbIX CBA3€H MpU H3YyYEHHMM XUMHUM B 8§ KIacce
OCYIIECTBIISIETCS] Yepe3 UCIOJb30BaHUE KaK OOIUX €CTeCTBEHHO--HAYYHbIX MOHSATUH, TaK
U TIOHATUH, SBJIIOIIUXCA CUCTEMHBIMM [UI OTHEIBHBIX IIPEIMETOB €CTECTBEHHO--
HAy4HOI'O LUKJIA.

OO11ue ecTecTBEeHHO--HAayUHbI€ MOHATHS: HAyyHbIH (DaKT, FUIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTE3, KiIaccu(uUKaluusg, NEePUOAUYHOCTb, HAOJIIOJEHUE, SKCIEPUMEHT,
MOJEJIIMPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIMJI, W3OTOIIbI,
pasvoaKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUI 3aps]], BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEJIUYMHBI, E€IMHMIIBI H3MEpPEHUs, KOCMOC,
IUTaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJbI, IOJIC3HBIC
HCKOIIA€MBbIE, TOILUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTtBo 1 XUMHYeCKas peaKkuus

Ilepuonnueckuii 3akoH. llepuommueckas cucrema XuMHYECKUX 3neMeHToB [[. .
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KaIMs, KaJbLUd U UX COCIMHEHUN B COOTBETCTBUHU C
ITOJIO’KEHHUEM JJIEMEHTOB B [leproanyeckoi CuCTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHUYECKOW CBSA3M. THIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU
CBSI3U.



Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB. XUMHUECKHE CBOICTBA
BEILIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX COEIUHEHMH,
TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudpukanusa XUMUYECKHX PEAKIUM MO pa3WyHbIM Mpu3Hakam (M0 YUCTY U
COCTaBYy YyYacCTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO U3MEHEHHIO
CTeNeHEel OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO
KaTaau3aropa). DK30- U SJHIOTEPMHUUECKHE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTue o ckopoctu xumuueckol peaknuu. Ilonstue 00 o00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TE€TEPOre€HHBIX
peakiusax. Ilonstne o karamuse. IloHsATHE O XMMHUYECKOM paBHOBecUU. DakTOpHI,
BJIUSIOIINE HA CKOPOCTh XMMUYECKOW pPEaKLUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, JIEKTPOHHBIM OanaHCc OKUCIUTENbHO-
BOCCTAHOBHTEJIBHOM pEeaKIuu. CocraBiienue ypaBHEHHU OKHCIIUTEIBHO- -
BOCCTAHOBHTEJIbHBIX PEAKIINI C UCTIOIB30BAHUEM METO/IA JIEKTPOHHOTO OanaHca.

Teopust >JIEKTPOJUTUYECKON AUCCOIMALMU. OJNEKTPOJIUTBI WU  HEDJIEKTPOJMUTHI.
Katnonbl, aHuoHbl. MeXaHU3M JUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU  BUJAMU
XUMH4ecKkor cBsi3u. Ctenens aucconuanuu. CHUIbHBIE U Cl1a0ble SJIEKTPOJIUTHI.

Peakiiun wmonHOro oOMeHa. YCIOBUS NPOTEKAHMUS] pPEaKIUid HOHHOTO OOMEHa,
NOJIHBIE M COKPAILIEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KHUCIOT, OCHOBAHUHN U
cojiel B CBeTE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOW auccouuanuu. KadecTBeHHBIE
peakiuu Ha noHkbl. [loHsTHE O THIpONIH3E CcoNell.

Xumuueckuit IKcnepumenm:

03HAKOMIJIEHUE C MOJEIIIMU KPUCTALTUYECKUX PEIIETOK HEOPTraHUYECKUX BELIECTB —
METaJJIOB U HeMeTauioB (Tpadura M amMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HaTpus),
UCCJIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON PEaKIMU OT BO3AECUCTBUS PA3IUUHBIX
(dakTopoB, HCCIEOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
IUCCOLMALINM KHUCIIOT, IIEJI04Yel U cojel (BO3MOKHO UCIOJIb30BAHUE BUIEO MAaTEPUAIIOB),
IPOBEJACHUE OMBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKKA MPOTEKAHUS PEAKUUd HOHHOIO
obmena (oOpa3oBaHHWe oOcajiKa, BBIJEJICHHE Tra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (FOpeHueE,
peakiuu pa3loXKeHUs, COCIUHEHHS), PACIO3HABAHUE HEOPraHMYECKHX BEIIECTB C
MTOMOIIIbIO KAYECTBEHHBIX PEAKIIMIl HA MOHBI, PEHICHNUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTaibl U MX COeIMHEHUS

OO6miast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIC
cteneHu okucieHus. CTpoeHue u (pusnueckue CBOMCTBA MPOCTHIX BELIECTB — I'aJIOTEHOB.
XUMHUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa (B3aUMOJIEUCTBUE C METallJIaMU, HEMETAaJJIaMH,
niesioyamu). XaopoBoaopon. ConsiHas KHCIOTa, XMMHYECKHE CBOMCTBA, IOJIY4YEHUE,
NpuMeHeHHe. J[elicTBHE XJIopa M XJIOPOBOAOPOJAa HAa OpPraHU3M 4eJIOBEKa. BaxHenmme
XJIOPUBI U KX HAXOXKJACHUE B PUPOJIE.

O6mrast xapakrepuctuka 3nemMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue U (pU3NYECKUE CBOICTBA MPOCTHIX BELIECTB
— KHCIIOpOJa U Cepbl. AJUIOTPONHBbIE MOIU(PUKALMK KUCIOpOAa U cepbl. XUMUUYECKHUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOoeHUE, (DU3UUECKUE U XUMHYECKUE CBOMCTBA. OKCHIBI



cepbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHas Kuciora, (U3HYECKHUE U
XUMHYECKUE CBOMCTBA (0OIIME KaK MPEICTABUTENs Kiacca KUCIOT M CHEU(PUUYECKUE).
XHUMHUYECKHE PeaKlnu, JIeKAIIMe B OCHOBE IPOMBIIIEHHOTO CIIOc00a MOJIy4eHUs CEPHOU
KUCIOThL. [Ipumenenue cepHoil KUCIOThl. CoM CEPHON KUCTOTHI, KAUECTBEHHAS pPEaKIUs
Ha cynbdaT-uoH. HaxoxneHue ceppl U €€ COENMHEHMH B MpUpoje. XHUMHYECKOE
3arpsi3HEHHE OKpPYXKAIoLEeH cpebl COETUHEHUSIMU Cepbl (KUCITOTHBIE AOXKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBpaICHUS.

O6mas xapakrepucTuka 371eMeHTOB V A-rpyrmibl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHHUSA. A30T, paclpoCTpaHEHUE B NPHUPOAE, (PU3HUYECKHE U
XUMH4Yeckue cBoiicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, €ro (PU3NYECKHE U
XUMHYECKUE CBOWCTBA, MOJydeHHe M npumeHeHue. Coiid aMMOHMS, UX (U3HYECKHE U
XUMHYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiysi Ha HOHbI aMMOHUS. A30THas
KuClioTa, €€ moiydeHue, ¢GU3MYECKHUE U XUMUYECKHe CcBoWcTBa (oOmue Kak
Ipe/ICTaBUTENS Kilacca KUCIOT M cnenuduyeckue). Vcmnonb3oBaHue HUTPATOB U COJEH
aMMOHMS B KaUYECTBE MUHEPAJIbHBIX YI00peHni. XUMHUECKOe 3arps3HEHUE OKpYyKarouen
Cpelbl COCAMHEHHS MU a30Ta (KUCIOTHBIE IOXKAM, 3arpsA3HEHUE BO3[yXa, IOYBHI U
Bog0éMOB). Docdop, aumoTponHbie Moaudukanuu Gochopa, Pu3nUecKue U XUMUIECKHUE
cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora, ¢uznueckue U XUMHUUYECKUE
cBOiicTBa, nofyuenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIBHBIX YA00PEHHIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpymmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble  CTENEHH  OKHCIEHMsS.  YIJIEepoA,  auIOTPOIHble  MoJudUKaIuy,
pacnpocTpaHeHue B Mpupoje, (U3MYecCKue U XUMHYECKHE CBOWCTBA. AcopOIms.
Kpyrosopor yrinepoaa B mpupoae. Oxcuipl yriaepoaa, Ux (pu3ndeckue M XUMHUYECKUE
CBOICTBA, EWCTBUE Ha KUBbIE OPTraHU3MBI, TOJyUYEHHUE U MPUMEHEHHE. DKOJIOTHYEeCKUe
npoOsieMbl, cBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoreza rmo0anbHOTO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIK 3(dekr. YrompHas Kuciaora U €€ coiu, ux (Qu3nyYecKkue u
XUMHYECKUE CBOMCTBA, MOyYeHUE U nMpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-
nonbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AalleTWIECH, 3TaHOJ, TJIULEPHH, YKCYCHas KHCJIOTa).
[IpuponHbie UCTOYHUKHU YIIIEBOAOPOAOB (Yrojb, MPUPOJHBIN a3, HEPTh), TPOAYKTHI UX
nepepaboTku (0€H3UH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [ToHATHE O OHONIOTHYECKH
BaXXHBIX BEILECTBAX: JKHMpaX, OeNKax, YIrJIeBoJAaX — M HX POJIM B JKU3HU YeJOBEKa.
MarepualibHOE €AMHCTBO OPraHUYECKUX U HEOPraHUYECKNUX COECTNHEHUH.

Kpemumnii, ero ¢usnyueckne m XUMUYECKHE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE.
Coenunenus kpeMuus B mpupoje. OOmue mpeacraBieHus o6 okcuae kpemuus (1V) u
KpeMHHEBOW KucioTe. CWIMKAaThl, WX MCIOJIB30BAHME B OBITY, B IPOMBIIUIEHHOCTH.
BaxHeliine  CTpOWTENBHBIE MaTe€pUalbl: KEpaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpoOnembl 0€30MacHOr0 MCHOJIb30BAHUSI CTPOUTEIBHBIX MAaTepHANIOB B
[MOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:



M3yueHHe oOpa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIUA Ha XJIOPUI-UOHBI U HAOJIOJCHUE MPU3HAKOB HX
MPOTEKAHMUS, OMBIThI, OTPAXKAIOIINE (PU3MUECKUE U XUMUUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHU (BO3MOXHO HCIIOJIh30BaHUE BUIEOMATEPUAJIOB), O3HAKOMJIEHUE ¢ 00pa3aMu
XJIOPUJOB (TaJOT€HUJIOB), O3HAKOMJIEHHE ¢ oOpa3naMu cepbl U €€ COCTUHCHUSIMU
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPHUATIOB), HAOMIOJEHUE Mpolecca OOYIIMBaHUS
caxapa moJ JEWCTBUEM KOHILIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3YUCHUE XHUMHUUYECKHX
CBOMCTB pa30aBI€HHONW CEpPHOM KHCIOTHI, NPOBEIECHHWE KAayeCTBEHHOM peakIuu Ha
cynbdaT-uoH U HAOJNIOJEHUE MpU3HAKa €€ MPOTEeKaHUs, 0O3HAKOMJICHUE C (PU3MUECKUMHU
cBolicTBamMu azotra, ¢d¢ochopa U UX coeAUMHEHUN (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEpUaIoOB), oOpa3laMu a30THBIX U (GOCPOpHBIX yAOOpeHUH, MoIyUYeHHe,
coOupaHue, pacro3HaBaHUE W U3YyUYCHHE CBOWCTB aMMHUaKa, MPOBEJACHUE KaueCTBEHHBIX
peakiuii Ha HMOH aMMOHHS U (ocdaT-uOH U H3yUYECHHE NPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW A30THOM KHUCIOTBI C MEAbIO (BO3MOXXHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), HW3YUYEHHUE MOJIeNIed KPHUCTALINYECKUX PelEToK
anmasa, rpadura, QyuiepeHa, 03HAKOMJIEHHUE C IPOIIECCOM aJCOPOIMU PACTBOPEHHBIX
BEII[ECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJydYeHHe, COOMpaHue,
pacrno3HaBaHUE€ U HW3YUYEHUE CBOWCTB YTIJIEKUCIOrO ras3a, MPOBEJCHHE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-HOHBl M W3yYCHHE MPU3HAKOB HX TNPOTEKaHUS,
O3HAKOMJICHME  C  MPOAYKIMEH  CWIMKATHOH  MPOMBIIUIEHHOCTH,  pPEIICHUE
AKCHEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHellne HeMeTaulbl U UX COEIUHEHUS.

MeTaJsibl M UX COeIMHEHHUS

OO6mast xapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAVIOB Ha OCHOBAaHUU HX
nonoxenuss B Ilepuognueckoit cucreme xumuueckux snemeHToB . M. MeHnneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTramyeckas CBSI3b M MeTajuIMdecKas
KpUCTAJUIMYECKAs] ~ pEIIETKA. JJNEKTPOXUMUYECKUI  psAl  HANpsKEHWl  METaJIOB.
duznyeckue U XUMUYECKHE CBOMCTBA MeTauioB. O01iue crnocoObl MOTyYeHUsT METAILIIOB.
[loHsiTHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBbl
(ctanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIJIEHHOCTH.

[[lenounble metaiwibl: nosiokeHue B llepuomuueckol cuUCTEME XUMHYECKUX
anemenToB JI. M. MenneneeBa, CTpoeHHE HX AaTOMOB, HAaXOXJICHUE B IIPUPOJE.
du3nueckue MW XUMHUYECKHE CBOMCTBA (Ha mnpuMepe Hatpus U Kanusi). OKCHUIbl H
TUAPOKCUABI HATpUS U Kanus. [[puMeHeHne MeI0UHbIX METANIOB U UX COEUHEHU.

[[lenoyHo3eMeNnbHBIE METAUIBI MAarHUM M KAJIBLUM: MOJIOKeHUE B lleproamueckon
cucreme xuMudeckux 3semeHToB 1. M. MenaeneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE B
npupojie. PU3NUECKHUE W XUMHUYECKHE CBOWCTBA MarHusg W Kaiablus. Baxueunmue
COCIMHECHUS Kaiblus (OKCHJ, TUAPOKCHH, coiin). JKECTKOCTh BOABI U CHOCOOBI €&
YCTpPaHECHHUSI.

AnroMuHNi: nosioxkenue B [lepuoanyeckoit cucreme xuMudeckux 3jemMeHToB Jl. M.
MenzaeneeBa, CTpO€HHE aToma, HaxOoXJaeHue B npupone. Du3nuecKHue U XUMHAYECKHE
CBOICTBA amFOMUHUSA. AMDOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Keneszo: nosoxkenue B Ilepumogmueckoil cucreme XxuMudeckux siemeHtoB [ .
MenpaeneeBa, CTpO€HHE aToma, HaxoxJaeHue B npupone. DU3NUECKHE U XUMUYECKHE



cBoicTBa xkeneza. Okcuanl, ruapokcuasl U conu xeneza (l1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C oOpasllaMyd METaUIOB M CIUIaBOB, UX (PU3UYECKUMHU CBOWCTBAMHU,
W3yUYE€HHUE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO  HCIOJIb30BaHHE
BUJIEOMATEPUATIOB), OCOOEHHOCTEN B3aUMOJEHUCTBHS OKCHAA KalbI[Msi W HATPUsl C BOJOM
(BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB >KECTKOWU BOJIBI,
mpoiiecca ropeHus kejie3a B KUCIOpoie (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIUi Ha MOHBI: MarHUsI, KaJbIUsl, AJIFOMUHUS,
nunka, >keneza (II) m xenesa (ll1), mequ (Il), HaGmroneHue W ommMcaHue MPOIIECCOB
OKpaIllMBaHMs TIJIAMEHH MOHAMHU HATpUs, Kalusg M KaJblHs (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMAaTepUaIoB), HCCIeq0BaHUEe aM(OTEPHBIX CBONCTB THUIPOKCHAA ATIOMHUHHUS H
TUAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeuue MeTaibl
U UX COCJIUHCHUS».

XuMHS U OKpPY:KaLIasi cpeaa

BemectBa u Martepuanpl B TIOBCEIHEBHOM JKM3HUM 4elioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKUX peakiuid B OwiTy. llepBas mnomormis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpyXkaromed cpeapl (mpeaenbHas — JOMyCcTUMas
KOHIIeHTpauusi BemiecTB, nanee — I[I[JIK). Ponp XuMum B pemICeHUM JKOJOTMYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3loB MaTepuagoB (CTEKJIO, CIUIaBbl METaUIOB, IOJMMEpHBIE
MaTepHuaJbl).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MexXnpeAMETHbIX CBsA3€d IMpU H3YyYEHHMM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS UepPe3 MCIOIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
HNOHSTUH, SIBISIOIIMNXCS CHCTEMHBIMU JJI1 OTJIENIbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT O
UKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIN (akT, TUroTe3a, 3aKOH, TEOpHs,
aHanM3, CHUHTE3, KiaccuduKamus, NEPUOJUYHOCTh, HAOIIOEHNEe, HKCIEPUMEHT,
MOJICIUPOBAHNE, HW3MEpPEHHE, MOJENb, SBICHUE, MAPHUKOBBIM 3P EKT, TEXHOIOTHS,
MaTepuarbl.

@®usnka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, J3JIEKTPUUYECKUN 3apsii, MPOBOJHHMKHU, IOIYITPOBOJIHUKH,
TUAIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOe COCTOSIHUE BEIlIECTBa,
ra3, pacTBOp, pacCTBOPUMOCTh, KPHCTANIMYECKAs PEMmETKA, CIUIaBbl, (HU3UIECKUE
BEJIMYMHBI, €IUHUIIBI M3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnre.

buonorusi: dotocunTe3, apixanue, Owochepa, OSKocHCTeMa, MHUHEPATbHbBIE
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MuHEpandbl, TOPHbIE MOPOAbI, IOJIE3HbIE
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHA
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs
JAOCTHTAIOTCS B XOA€¢ OOY4YCHHsS XUMHUHM B EIMHCTBE YYEOHOH W BOCIHTATECIHHOU
JCSITETPHOCTH B COOTBETCTBHU C TPAJAMIMOHHBIMH POCCHUCKMMHU COIMOKYJIBTYPHBIMU H
JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, MIPUHATHIMU B OOIECTBE MPaBHJIaMH U HOPMaMH
MOBEJICHHUS M CITIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHMS, CAMOPA3BUTHS M COIMATH3AIHN
00y4Jaromuxcs.

JIMYHOCTHBIC Pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHUBHBIX [ICHHOCTHBIX OPUCHTAIIMN U PACIIUPEHHUE OMbITA JACITEIBHOCTH Ha
e€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mIaTpMOTHYECKOr0 BOCIIUTAHMS

[ICHHOCTHOTO OTHOIICHHS K OTCYECCTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY |
HAYYHOMY HACJICIUIO, TOHMMAHHUS 3HAYCHUS XUMHUYCCKOW HAYKU B JKU3HU COBPEMEHHOTO
o0IIecTBa, CIOCOOHOCTH  BJIAJCTh  JOCTOBEpHOW wHH(pOpMAIMeld O  MepeaoBbIX
JOCTIKEHHUSIX M OTKPBITUSAX MHUPOBOW M OTEYCCTBEHHOW XHMHH, 3aWHTEPECOBAHHOCTH B
HAaYYHBIX 3HAHHUSX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

IpPEeACTABICHUS O COLMAIBHBIX HOpMaX U MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeA0BATEILCKOM, TBOPUECKOW M APYTrUX BHIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HOI COBMECTHOM JEATEIbHOCTH TPHU BHIMOJIHEHUHN Y4eOHBIX, MO3HABATEIBHBIX
3a7a4, BBINOJIHEHUH XHMHUYECKHX OKCIIEPHUMEHTOB, CO3JaHUM YYEeOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHUMAHHWIO W B3aUMOIIOMOINM B TMpOLECCe ATOH Yy4eOHOM
IESITeTbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPUILEH C
MO3UIUN HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIEACTBUI
HOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMSIL:

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE W XHMHUYECKOH peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIONINE OCHOBY IS
NOHUMAHHUSA CYIIHOCTH HAay4YHOW KapTUHBI MHpa, NPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHOI CpenoH, o
POJIM XMMHUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO03HABATEIIEHBIC MOTHBBI, HANIPABJICHHBIC HA TOJyYECHUE HOBBIX 3HAHWU IO XMMHH,
HEOOXOUMbIE I OOBSICHEHHs HAOIIOAaeMbIX MPOIIECCOB W SBICHUH, TO3HABATEIHLHOM,
WH(POPMAIMOHHON M YHTATEILCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEILHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CHPABOYHOU JIUTEPATYPOH, JOCTYIHBIMA TEXHUYECKHUMHU
cpeacTBaMu HH)OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00YYCHHUIO U MO3HAHUIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000Opa30BaHUIO, MPOCKTHOW W HUCCIENOBATEIBCKOW ACSITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH U YPOBHS O0YYEHUS B JaTbHEUIICM;

4) popMupPOBaHUS KYJIBTYPbI 310POBBSI:



OCO3HAHUE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHU Ha 3JI0POBBIN 00pa3 >XKM3HMU, OCO3HAHUE TOCJEACTBUU U HETPUITHE BPEIHBIX
NpUBBIYEK  (YNOTpeOJeHUs  aJKOrojis, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
cOOJIIOICHUS TTPAaBUIT 0€30MMACHOCTH MPHU OOpAIllEHUH C XUMUYECKUMH BEIIECTBAMU B OBITY
U peaJbHOU )KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpeC K TMPaKTHUYECKOMY H3y4YeHHUI0 Mpodeccuil W Tpyaa pa3IdyHOTO pOoJa,
yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM NEATEIHLHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHHUST TIPEJAMETHBIX 3HAHWW 110 XHWMHH, OCO3HAHHBIM BBIOOP WHIWBHIYaTbHOU
TPACKTOPUU TIPOJIOJDKCHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHEITHOM
npodecCHOHaTbHON JIESITEIPHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUN, TOTOBHOCTH
aJanTHPOBATHCS B TPOoecCHoHaIbHOMN Cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

IKOJIOTUYECKHU 11eJ1IecO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IMOHMMaHWE IIEHHOCTH 370pOBOT0 W 0€30macHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UUYECKOMY H
NICUXUYECKOMY 37I0pOBBIO, OCO3HaHWE IICHHOCTH COOIOJIEHUS TIpaBUil 0€30MacHOro
MOBEJICHUS NPU paboTe ¢ BEIIECTBAMU, a TaAK)KE B CUTYAIUSX, YTPOKAIOIIUX 37J0POBBIO U
JKM3HHM JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MMOTy4aeMble IPU U3YUCHUH XUMUH, JUIsl PEIIeHUs
3a/lay, CBSI3AHHBIX C OKPY’KaoIIeW MPUPOJHON Cpenoi, JUisl TOBBIIMICHHUS YPOBHS
HKOJIOTUYECKON KYJIbTYPhl, OCO3HAHHUS TI00aJBFHOTO XapaKTepa dKOJOTUYECKUX MPOoOIeM
U IIyTel WX pelIeHus MOCPEICTBOM METO/I0B XUMHUH, IKOJIOTMYECKOTO MBIIIICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B TI0O3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHOM TIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe MeTanpeMETHBIX PE3YNIbTATOB BHIAEISIOT 3HAYUMBIE JUIsl (POPMUPOBAHMUS
MUPOBO33PEHUST OOICHAYYHbIE TOHSATUA (3aKOH, TEOpHsl, MPHUHIIMI, THUIOTEe3a, (axT,
CUCTEMa, MPOIECC, DKCIEPUMEHT U JIPYroe.), KOTOpPhIe MCIOIB3YIOTCI B €CTECTBEHHO-
HAyYHBIX YYEOHBIX NpPEIMETaxX W IO3BOJAIOT HAa OCHOBE 3HAHUW W3 ATHX IMPEIMETOB
dbopMuUpOBaTh MpECTaBICHUE O LETOCTHON HAYyYHOW KapTHMHE MHpA, U YHUBEPCAIbHBIC
ydeOHble NeWcTBHUS (MMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC), KOTOPHIC
oOecrieunBalOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITENIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOM JIESITCIHHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI UCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHWM 3HAHUM:
pPacKphIBaTh CMBICT XUMUYECKUX TIOHATHHA (BBIICNSATh WX XapaKTepHbIE TNPU3HAKH,
YCTaHABIMBATh B3aWMOCBSI3b C JPYTUMHU TOHSATHSMH), WCIOJIB30BaTh MOHATHS IS
OOBSCHEHHUS OTAEIBHBIX (DAKTOB W SIBICHWW, BHIOMpPATh OCHOBAaHUS W KPUTEPHH TS
KIacCu(UKAIMU XUMHYECKUX BEIIECTB W XHUMHYECKUX pEaKIHid, yCTaHaBIMBATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YUYCHHUS, CTPOUTH JIOTUYECKHE



paccyxaeHusi (MHIYKTHBHBIE, JEAyKTUBHbIC, IO AaHAJOrWHU), JejaTh BBIBOJALI U
3aKJTIOUYCHUS;

yMEHHUE TMPUMEHITh B TpoOlleCCE TMO3HAHUS TMOHATHS  (MPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, HCIOJb3yEMblE B XHUMUH,
peoOpa3oBhIBATh IMIMPOKO MNPUMEHSAEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYecKast GopMysia U YpaBHCHUE XUMUYECKOU
peakiuu — IpHU pelieHUH y4eOHO-TIO3HABATENIbHBIX 3aJad, ¢ YYETOM 3THX MOJCIbHBIX
MPEJCTAaBICHUNA BBISBISIT M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKU H3Y4aeMbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB W XHUMHUYECKUX pPEaKIHi, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIC CBSI3M M TMPOTUBOPEUHUS B H3YYaEMbIX
mpoliieccax U sIBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yYMEHHUE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KaU€CTBE MHCTPYMEHTA MMO3HAHUS,
a TakkKe B KaueCTBE OCHOBHI Il (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpraHU3allid MW MPOBEICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 32 XOJ0M Mpoliecca, CaMOCTOSITEIHHO
IPOTHO3UPOBATH €T0 PE3yJbTaT, PopMyTUpOBaThH 000OIIEHUS U BBIBOJBI 110 PE3yIbTaTaM
POBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIeTIaHHOM padore.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO PAZTUYHBIX
BUJOB U (OpM TPEACTABICHUSA, TOJy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (HAay4YHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJIepKaHHs, CIPaBOYHBIE IMOCOOUS, pPecypcChl
WNuTepHeTa), KpUTUYECKU OLEHUBATH MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMAITHIO;

yMEHHE TMPUMEHATHh pa3IMYHbIe METOAbl U 3alpochl IMPU TIOMCKE M OTOOpe
UHGOPMAIIMK U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOANUMBIX JJIS BBHITTOJHEHHS YUYCOHBIX U
MO3HABATEIBHBIX 3a7a4 OMNPEACIEHHOTO THMA, MNPHUOOpPETeHHE OmbiTa B 00JacTu
UCIIOJIb30BaHMs MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYypOH
AKTUBHOT'O MCIIOJIB30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMPATH
ONTUMAJIbBHYI0 (OpMy TIpencTaBieHUs HHPOPMAMU W HILTIOCTPUPOBATH pEIIaeMble
3a/layd HECJIOXHBIMH CXEMaMH, JauarpaMmamu, Apyrumu QopmamMu Tpadukd U HUX
KOMOMHAIIUSIMU;

YMEHHUE UCIOIb30BaTh U aHAJIU3UPOBATH B MPOIIECCE YUEOHOM U UCCIIEI0BATEIbCKON
JESTENHbHOCTH WH(OpPMAIMI0O O BIUSHUM TPOMBINIJIEHHOCTH, CEIBCKOTO XO34iCTBA U
TPaHCIOPTa HA COCTOSIHUE OKPY>KarOUIEH IPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUS 3aJlaBaTh BOIPOCHI (B XOJie auaiora u (WiM) IUCKYCCHUU) MO CYIIECTBY
oOcyxmaeMoi Tembl, (HOPMYITUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS
MPEIIOKEHHON 3a]1a4H;

YMEHUS TPEACTABISATh MOJYYEHHBIE PE3yJbTaThl MMO3HABATENIbHOU AESATEILHOCTH B
YCTHBIX M NHUCBMEHHBIX TEKCTaX; JeJiaThb MPE3CHTALHNI0 PE3YJIbTATOB BBIMNOJHECHUS
XUMHUYECKOTO 3KCIepUMEHTa (J1a0OpaTOpHOro OmbITa, JIabopaTOpHOM pPabOTHI 1O
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO ITPOEKTA);



yMEHUSI  y4eOHOro  COTpPYJHHMYECTBA CO CBEPCTHHMKAMU B  COBMECTHOMU
MO3HABATEIBHOW M HCCIIEIOBATEIbCKON JEATENbHOCTA MNPU PENICHUH BO3HUKAIOIIUX
npoOJjieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (0OCYXKIEHHUS,
oOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIAWHALIMS COBMECTHBIX JCHCTBHIA,
oTmpeieSIeHNe KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJHEHHOW paOOThI U IPYTHE).

PeryjasiTuBHbIC YHHUBepPCAJIbHbIEC Y4eOHbIe 1eliCTBHS:

YMEHHE CAMOCTOSITEJIBHO  ONPEAEsATh LEJIH  JEATCIbHOCTH, IUIAHUPOBAT,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh HambOosee HP(PEeKTUBHbIE CMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATEJILHBIX  3aJa4y, CAMOCTOSITEJIbHO  COCTaBJSTh  WJIM  KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM JEUCTBUU MPU BBINOJIHEHUU 3aJaHUNW C YYETOM IIOJYUECHUS
HOBBIX 3HAaHMU 00 WH3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHIX, OIICHUBATH
COOTBETCTBUE TMOJYYEHHOI'O pE3yJibTaTa 3asBJICHHOM II€JM, YMEHHUE HCIOIb30BaTh U
AHAJIU3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3yJIbTATOB IO OCBOEHUIO O00S3aTEIBLHOIO COJEpIKaHUS,
YCTAaHOBJICHHOTO JIaHHOW (QefiepasibHON paboueil mporpamMMol, BBIACISIOT: OCBOCHHBIC
o0ydJarolmuUMHCsl HayYHbIE 3HAHUS, YMEHHUS U CIOCOOBI JCHCTBUM, crienuduueckue s
IPEAMETHON 001aCTH «XUMHUS», BUBI ACATEILHOCTH MO MOJYUYSHUIO HOBOTO 3HAHMUSI, €T0
WHTEpIpeTaIlluy, MpeoOpa3oBaHUI0 UM NPUMEHEHHIO B Pa3JIMUHBIX YYEOHBIX M HOBBIX
CUTyalusX.

K konny oOyuenus B 8 Kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUI 3JEMEHT, NPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHAasE W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MacCcoBas
JI0JIs1 XUMHYECKOTO 3JIEMEHTa B COSMHEHUH, MOJISIPHBIM 00bEM, OKCHJ, KUCIIOTA,
OCHOBAaHHUE, COJb, AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAs
peakuus, KaaccuuKaims peakiuii: peakiiui COeTMHEHUSI, PEaKIliy pa3lIoKeHHUs,
peakiuu 3aMelIeHHs], pPeakiuu OOMeHa, 9K30- M SHIOTEPMUYECKHE PEaKIIUH,
TEII0BON 3 (deKT peakmuu, SApPO aToma, JICKTPOHHBIA CIOM aToMa, aTOMHAas
opOuTanb, paaMyc aroMa, XWMHUYECKass CBS3b, TOJApPHAS U HEMOJSIpHAS
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MACCOBasl J10JIs
BellleCcTBa (MPOLIEHTHAs! KOHIIEHTPAIlUs) B paCTBOPE;

e WWUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATUN M IPUMEHSTH 3TH
MOHATHS MPU ONKMCAHUU BEIIECTB U UX NMPEBPALICHUM;

* ICTIOJIH30BAaTh XUMHUYECKYI0O CHMBOJUKY ISl COCTAaBJICHHS (OPMYNT BEHIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

* OTIPE/ICTATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTCIICHBb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, MPUHAAJIEHKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COEAMHEHUU 1o (opMmyliaMm, BUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsI M1 MOHHAs1) B HEOPTAHUYECKUX COEUHEHUSIX;



e packpeiBaTh cMmbIch Ilepuoanueckoro 3akona Jl. . Menaeneesa: 1eMOHCTPUPOBATH
MMOHUMAaHHE TEPUOIUUECKON 3aBUCUMOCTU CBOMCTB XUMHYECKUX AJIEMEHTOB OT UX
nosioxkeHus: B [lepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOraapo;

¢ ONKUCHIBATh W XapakTepu3oBaTh TabnuuHyro Gopmy Ilepuonnueckoit cuctembl
XUMUYECKUX 2JIEMEHTOB: pa3InyaTh MOHATHS «TJ1aBHAs moArpymnna (A-rpymnma)» u
«mobounas noarpynna (b-rpymma)», Manbsie U OOJBIINE MEPUOJbI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMmeroTcss B Tabmuue «llepuoanueckas cucrema
xuMmuyeckux 3neMeHToB . M. MenaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj fjpa, 00llee 4Hucio
ANEKTPOHOB U PACTIPEECICHUE UX M0 AIEKTPOHHBIM CIOSM);

e KJTaCCU(PUITUPOBATh  XMMHYECKHME  DJIEMEHThI, HEOpraHUYeCcKHue  BEIIeCTBa,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
1o TerIoBoMy 3 PexTy);

e XapaKTepHu30BaTh (OMUCHIBAThH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3TUUYHBIX
KJIAaCCOB, TIOATBEPKAasi ONHCAaHUE TNpPUMEpPaMH MOJEKYISIPHBIX ypaBHEHUIA
COOTBETCTBYIOIINX XUMHUCCKUX PEAKIINM;

* IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaUue€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX TIPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;

¢ BBIUUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUUYECKOr0 3JIEMEHTa Mo (OopMylie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOM
peakuu;

e IPUMEHATH OCHOBHBIE OINEPALUHA MBICIUTEIBLHOMN IESITENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 00O00OIIeHHe, CHUCTeMaTH3alnl0, KiIacCU(UKAINIO, BBISIBICHUE
OPUYMHHO--CJIEICTBEHHBIX CBSI3€M — JJI1 UW3Y4YEHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKINii, eCTECTBEHHO-HAYYHBIE METO/IbI MO3HAHUS — HAOJIO/ICHHE,
U3MEPEHUE, MOAECIUPOBAHNUE, SIKCIIEPUMEHT (pEaJIbHbI U MBICJICHHBIN );

eCIIEJIOBATh TMpaBWJIaM TMOJB30BAHUSA XUMHUYECKOW TIOCYZOW U Ja0OpaTOPHBIM
o0opyaoBaHUEM, a TAaK)Ke MPaBUIIaM OOpAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIMSIMHA TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XWMUYECKHX OTBITOB TIO
MOJIYYCHHIO W COOMpPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAAa M KHCIOPOa),
[IPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO
BEILIECTBA, I[UJJAHUPOBATh U MPOBOAUTH XUMHUYECKHE HSKCIIEPUMEHTHI IO
paclio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBI0 HHAMKATOPOB
(makmyc, enondranenH, METUIOPaHXK U APYTHE).

K koniy oOyuenuss B 9 KJjacce MNpeaMETHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YYAOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUNA: XUMUYECKUN DJIIEMEHT, aTOM,
MOJIEKyJa, HWOH, KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas
peakiusi, XUMHUYeCKas CBs3b, TEIJIOBOM 3d(eKT peakuuu, MOJIb, MOJSPHBII
00bEM,  pacTBOp,  DIEKTPOJMUTHL,  HEAIEKTPOJUTHI,  AIEKTPOJIUTHYECKAS



JUCCOLIMALIMS, PEAKIMU HOHHOTO 0OMEHa, KaTaJIu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMble W HeoOpaTHMble pPEAKUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKkIuu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHME M BOCCTAHOBJICHUE,
aloTponusi, aM@QOTEepHOCTb, XHWMHUUYECKas CBsI3b (KOBAJECHTHAs, HWOHHAs,
MeTa/NInYecKasi), KpUCTaJUIMuecKas pemérka, KOppO3Usl METauIOB, CILIABHI,
CKOPOCTb XMMHUYECKOW pEeaKIuu, MpeAenbHO aomyctuMas KoHuenTpauus [IJIK
BEILIECTBA;

e WULTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHIATUN U NPUMEHATH 3TU
MOHATHA MPU ONKMCAHUY BEILECTB U UX MPEBPALLICHUIL;

* ICTIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY [JIsi COCTaBJIeHHs] (OpMYN BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

e ONIPENENATh BAJEHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX OJJIEMEHTOB B
COEIMHEHUAX PA3IMYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeAMHEHUH 1o QopmyliaM, BHJI XUMHYECKOW CBSI3M (KOBaJIEHTHAs,
MOHHAs, METAJJIMYecKas) B HEOPTaHMYECKUX COCAMHEHHSX, 3apsiji HOHAa IIO0
XUMHYECKON (popmyrie, xapakTep cCpeAbl B BOJHBIX PacTBOPaxX HEOPraHUYECKUX
COEIMHEHUH, TUIT KPUCTAINIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

epackpeiBaTh  cmbici  llepuonmueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATH €r0 NMOHUMAHHUE: OMHUCHIBATh U XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ileproguyeckoil CUCTEMBI XMMUYECKUX AJIEMEHTOB: pas3iinyaTh MOHSITHS
«riaBHas noarpynna (A-rpymnma)» u «modouHas noarpynmna (b-rpymnma)y, manbie
U OOoJnbIIMEe TEepUoAbl, COOTHOCUTH OO0OO3HAYEHHs, KOTOpPbIE MMEIOTCS B
NEPUOJUYECKON TaOJIUIE, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsAn siApa, OOIIee YHCIO 3JIEKTPOHOB H
pacnpeiefieHUue UX IO AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHHUM CBOWCTB 3JIEMEHTOB U MX COCIMHEHUH B MpeiesiaX MAJIbIX IEPUOJIOB
Y TJIaBHBIX MOATPYIII C YYETOM CTPOEHHUS X aTOMOB;

e KIACCH(UIIUPOBATh ~ XUMHYECKHE  DJIEMEHThI, HEOpPraHMYeCcKHe  BEIIeCTBa,
XUMUYECKHE peakiuu (110 YKUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BELIECTB,
no TermioBoMy HG(deKTy, Mo H3MEHEHUIO CTENEHEH OKHUCIEHUS XUMHYECKHX
AJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U clenu(pUIeCKe XUMUYECKHE CBONCTBA
IIPOCTBIX W CJIOKHBIX  BEUIECTB, IIOATBEpPXKIAas ONUCAHUE IPUMEPAMHU
MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

¢ COCTABJIITH YPAaBHEHMS DJIEKTPOJMTHUYECKOW AMCCOLMALMU KHUCIOT, IIEJIOYEr U
COJICH, TIOJIHBIE W COKpAlll€HHbIE YpaBHEHUS peakUWid HMOHHOIO OOMEHa,
YPAaBHEHHMsI PEaKLUUH, MOATBEPKAAIOIMUX CYIIECTBOBAHWE TI'€HETHYECKOW CBS3HU
MEKly BELIECTBAMU Pa3JINYHBIX KJIACCOB;

* PaCKpbIBaTh CYIIHOCTb OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEAKLNN;

* [IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3SMOKHOCTHU
IIPOTEKAaHMSI XUMUYECKHUX ITPEBPAILICHUN B PA3JIUYHBIX YCIOBUSAX;



¢ BBIYHUCTISITh OTHOCHTEIBHYIO MOJCKYISIPHYIO W MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOI'O JIeMEHTa Mo (opMyle COeIMHEHHS, MAaCCOBYIO
JOJII0 BEILIECTBA B PAcTBOpE, IIPOBOAUTH PACUETHl IO YPABHEHUIO XUMHUYECKOU
peaKIumy;

e COOMIOATh TMpaBWJIA TIOJIb30BAHHMS XUMHUYECKOH TIOCYOH U J1abopaTOpHBIM
o0opyoBaHMEM, a TAaK)Ke MpaBmia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU TIO BBINOJHEHUIO J1a0OpaTOPHBIX XUMHUYECKUX OMBITOB IO
MOJIYYEHUIO M COOMpaHHIO Tra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIJIEKUCIOro
rasa);

e IPOBOANTHh PEAKIMU, TMOJATBEPKIAIONINE KAYECTBEHHBI COCTaB PAa3IMIHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI-, OpOMH[I-, NOAU-, KapOOHAT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCHI-UOHBI, KaTHOHBI aMMOHHUS W HOHBI
M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX
BEIIECTB;

e IPUMEHSTH OCHOBHBIC OIEPAIF MBICITUTEIBHOMN JeATEIbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IICHNEe, CHCTEMATH3AIUIO0, BBISABICHUE MPUIUHHO-CIICJICTBEHHBIX
CBSI3CH — JUIS M3YYEHHUsSI CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHI, ECTECTBEHHO-
Hay4YHbIE METOJbI TIO3HAHWS — HAONIOJICHWE, HW3MEpEeHHe, MOJCIUPOBaHUE,
AKCTIEPUMEHT (peabHBIN M MBICIICHHBIH ).

(I)OpMI)I pcaju3aliid BOCIUTATECJIbHOI'O MIOTCHITHAJIA

Peanuzanus BocrimrarensHoro noreHnuana ypokos XMMHMU npeanonaraer
cIeayouee:

- YCTAaHOBIICHHUE JIOBEPUTEIBbHBIX OTHOIICHUN MEXTy Me1IarorndyeCKUM pabOTHUKOM
1 00yJaroIIMMUCS, CIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIIPHSITHIO 00YJaIOTUMUCS
TpeOOBaHU U TPOCHO MEJATOTHIECKOT0 paOOTHHUKA, IPUBIICUCHUIO X BHUMAHUS K
oOcyxaeMoi Ha ypoke nH(GOpMaIlK, aKTUBU3AINHY TT03HABATEIHLHOU IEATEILHOCTH,

- MOOYXeHNE 00yUYarOIIMUXCs COOIII0IaTh HAa YPOKE OOIIETPUHSATHIE HOPMBI
MOBEACHMUS, TIPAaBHJIa OOIIEHUS CO CTApIIUMU (TIEarOTMYEeCKUMH paOOTHUKAMU) U
CBEPCTHUKAMHU (00YUYarOIIMMUCS ), MPUHIIUIBI Y4€OHON AUCHUIIIIMHBI U CAMOOPTaHU3alINH;

- PUBJICYEHHE BHUMAHUS 00YUaIOIIMNXCS K LIECHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
ypOKax sIBICHUN, OpraHu3alus ux paboThl C MOJy4aeMOil Ha YpPOKE COLIMAIIbHO 3HAUMMOM
nH(popMalrell — THUIMUPOBAHKE €€ O0CYXKEHHUS, BBICKA3bIBAaHUSI 00YUYAIOIINMUCS CBOETO
MHEHHUS TI0 €€ TTOBOJ1Y, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS;



- ACII0JIb30BAaHUE BOCITUTATENbHBIX BO3MOKHOCTEN COIEpKAHUS yUEOHOTO
IIpeIMeTa Yepe3 JEMOHCTPALUIo 00ydarouMCs IPUMEPOB OTBETCTBEHHOTO,
Ipa)<1aHCKOI'O IIOBEJICHUS, IIPOSIBICHUS YEIOBEKOIOOMS U J0OPOCEPIEYHOCTH, Yepes
10100p COOTBETCTBYIOIIMX TEKCTOB JIJIsl YT€HHUS, 3a4a4 AJI peuIeHus], IPOOJIEMHbIX
CUTYyalUi J1sl 0OCYKJIEHUS B KJIacce;

- IPUMEHEHHUE HA YPOKE HHTEPAKTUBHBIX POpPM pabOThl C 00YUYAIOUTUMUCH:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIONIUX MO3HABATEIbHYIO MOTUBALIMIO O0YyYAIOIINXCS;
JTUAAKTUYECKOTO TeaTpa, I/ie MOTyYeHHbIE Ha YPOKE 3HaHUSI OOBITPHIBAIOTCA B
TeaTpaJbHbIX MOCTAHOBKAX; JUCKYCCUH, KOTOPBIE TAIOT 00YYaIOUIMMCS BO3MOKHOCTh
OpUOOPECTU ONBIT BEICHUSI KOHCTPYKTUBHOTO JIMAJIOra; IPYyNIOBOM paboThl Wik paboThI B
napax, KOTOpble y4aT KOMaHAHOU paboTe U B3aUMOJIEUCTBUIO C IPYTUMHU JE€THMU;

- BKJIFOUECHHE B YPOK UTPOBBIX MPOLENYDP, KOTOPHIE TOMOTAIOT NOAIEPKATh
MOTHBAITUIO 00YYAIOUIUXCS K MOJYYSHUIO 3HAHUM, HaJa)KMBAHUIO MMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHH B KJlacce, MOMOTaloT YCTaHOBJICHUIO JOOPpOKeNaTeIbHOM
aTMoc(epbl BO BpeMsl YpOKa;

- OpraHu3anmsa I]IG(bCTBa MOTHUBHUPOBAHHBIX U 3PpYIUPOBAHHBIX 06yqafom1/1x051 HalJ
X HCYCIICBAOIIMMHU OJHOKIIACCHUKAMM, JAa0ICro UM COIUAJIbHO 3HAYUMBbIN OIBIT
COTpYAHUYICCTBA U B3aMHOU ITOMOIIIH,

- MHULIMUPOBAHUE U TOJJIEPKKA HCCIIEIOBATEIBCKOMN A TEIIbHOCTH 00yHarOIINXCS
B pPaMKax peaju3aluy UMH UHIUBUAYAIBHBIX U TPYIIIOBBIX UCCIEI0BATEIBCKUX
MPOEKTOB, YTO JACT O0YYAIOIIUMCS BO3MOKHOCTD MIPUOOPECTH HABBIKU
CaMOCTOSITEIILHOTO PEIIEHUSI TEOPETUYECKON MTPOOIEMbI, TEHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJIEH, YBAKUTEIBHOTO OTHOIICHUS K Uy>KUM HAesIM, 0OPMIICHHBIM B
paboTax Ipyrux McclieoBaTeNeH, HaBbIK MyOIMYHOTO BBICTYIUICHUS MEpe]] Ay JUTOPUEH,
apryMEHTHUPOBAHUSA U OTCTAaMBaHUs CBOEU TOUKHU 3PCHUSI.

PesynbTaThl equHCTBa Y4eOHOM M BOCTIMTATEIILHOM JACSITEIIbHOCTH OTPAXKEHBI B
pasznene padodeii mporpamMmbl «JIMUHOCTHBIE PE3yIbTAThl U3yUEHUSI YUeOHOTO TIPeIMETa
«XUMHUS» HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHU.

2. TEMATHYECKOE IINTAHUPOBAHHUE C YKA3ZAHUEM
AKAJIJEMUYECKHUX YACOB, OTBOAUMBIX HA OCBOEHHUE KAXKJIO0OU
TEMbI

8 KUIACC



DJIeKTpOHHbIe H(poOBBIE

Ne
w/n Tema ypoxka KonuyecTBo | oOpa3oBaTesibHbIE
4acoB pecypcsl
1 [Ipeamer xumun. Ponp XMMHUM B JKM3HU 1 bubnuoreka HOK
yesoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE O METOIaX MO3HAHUS B XUMUHU 1 bubmorexa LOK
https://m.edsoo.ru/ff0d227e
[TpakTaeckas padora Ne 1 «[IpaBmna
3 paboTel B JabopaTopud W TPHEMBI 1 bubmmoreka HOK
oOpareHus c 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemectBa M cMecH. CrocoObl 1 bubmmoreka HOK
pa3AeiieHust CMecen https://m.edsoo.ru/ff0d26ca
[Ipa eckas pabora Ne 2 «Pa3nenenue
5 cnfe;(eTI;I ’ K(H’;P nTpI/IMepe (}jllJI-/IlciliII/I 1 bubnmotexa HOK
. https://m.edso0.ru/ff0d28c8
MTOBapEHHOM COJIH)»
bubnnoreka IHOK
6 ATOMBI H MOTICKYIIbL 1 https://m.edsoo.ru/ff0d2a6¢c
7 XuMHu4ecKue DJIEMEHTHI. 3Haku 1 bubmmoreka HOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CcIOKHBIE BENIECTBA 1 bubmorexa HOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubnnorexa HOK
https://m.edsoo.ru/ff0d2d50
3ako OCTOSIHCTBA COCTaBa BEIIECTB.
10 X;quel::m; ﬂljb;;Myna ' ll;an:HiocTTBL 1 bubnnorexa HOK
) https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
11 OTHOCHUTENIbHAS aTOMHast Mmacca. 1 bubnmoreka [HOK
OtHOcCUTENbHAA MOJICKYJIIpHAsI Macca https://m.edsoo.ru/ff0d323c
19 MaccoBas 10l XMMHUYECKOT0 3JIEMEHTA 1 bubnuoreka HOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonugecTBo BECIIICCTBA. Mosb. 1 bubnmoreka [HOK
MognspHas macca https://m.edso0.ru/ff0d5230
14 duU3MYecKue M XUMHUUYECKUE SIBJICHUSL. 1 bubnuoreka HOK
XuMUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ©  yclIIOBUS  IPOTEKaHUs 1 bubnmoreka HOK
XUMHUUYECKUX PeaKIMil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPAaHEHHsS MacChl BELIECTB. 1 bubnuoreka HOK
XHUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B
o e e st b oG
B . yp https://m.edsoo.ru/ff0d5708
peakiui
K o
| e s sl s 0K
8 > P ’ t ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JomoHocoB —  yuéHbIi- | 1 bubnuotexa HOK
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DHIUKJIOTEIUCT. O06o00611EHIE u
CUCTEMAaTHU3alus 3HaHUI

https://m.edsoo.ru/ff0d40c4

KontponeHast pabGora Nel mo Tteme

Bubmnnoreka 1HOK

20 «BellecTBa U XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3s — cMmechb razoB. CocraB
21 Bozl)[l;,xxa. Kucnopon — »snemMeHT ¥ bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusznyeckue M XUMHUYECKHE CBONCTBA
22 KHCIIOpO/1a (peakuuu OKHCIICHUS bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
CnocoObl  TOJIyIeHHS KHCIIOpoJa B
23 naboparopuu Y;II npOMBImJIgHIJ{Iocm bubnmotexa HOK
’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
Tennosou s ekt XUMHUYECKON
24 peaKuru, MOHITHE O TEPMOXUMHUYECKOM bubnuoteka HOK
YPaBHEHUH, 3K30- U SHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
PeaKITUIX
TomnuBo (HedTh, yroab U MeETaH).
25 3arps3HEHHE BO3AyXa, CIHOCOOBI €ro bubnmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
[IpakTnueckas pab6ora Ne 3 mo Teme
26 «lPlonyquHe I/Ipco61/1paH1/1e KHCJIOpOJIa bubmmorexa LOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
97 Bomopon — oameMeHT W TmpocToe bubnunoreka HOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 du3nyeckue M XHMHYCCKHE CBOMCTBA bubnmmoreka [HOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJSAX Eubmrorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl  MONY4YeHHS  BOJOpOJAa B bubnmoreka [HOK
abopaTopuu https://m.edso0.ru/ff0d4ddo
3| dlonuenme ' cobmpanme. moropon BuGmiorera LlOK
yi cooIp AOPOZA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE ero CBOMCTBY
32 Mouspapiii 00bEM  Ta3o0B.  3akoH bubnuoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
B pemeera s no o0 movcermony BuGmiorexa LOK
Hl N y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
B 688
34 L;‘;iceiigﬂ eaKO I/ILI/Ie 1\:{21]3 OCHl;a]jé) BSaKOi(E)l Enbmiorexa LOK
ypas PCAKIHH | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 ®Ou3nyeckue M XUMHYSCKHE CBOMCTBA bubanoreka HOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB  ocHoBanuii. llonatue 00 bubnmorexa HOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
37 Bona kak pacrBopurens. Hacblennsie u bubnuoteka I[TOK
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HEHACBHIIEHHbIE pacTBOpbl. MaccoBas
107151 BELIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas pabora Ne 5 mo Teme

38 «IIpuroTtoBienue pacTBOPOB c bubnmoreka HOK
ONpeNeNIEHHON MAacCOBOM JloJiei https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEMIECTBA»

39 KontponeHast pabGora Ne2 mo Tteme bubnuoreka HOK
«Kucnopoa. Bonopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxcuapl:  cocraB,  KiaccuuKamms, bubnuoteka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenue €CKHE CBOMCTBa

41 KHSI};IIT}I;I;IX ;ICH;(:}I:IZI: I/IKHaMQ)oBTeHHl;,I:X bubmmorexa HOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: COCTaB, KiaccU(UKAIIHS, bubnnoreka HOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [lonydyenne W XUMHUYECKHE CBOMCTBA bubnuoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnoter:  cocraB,  knmaccudukamms, bubnuoteka HOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [lonmyueHue W XUMHUYECKHE CBOMCTBA bubnuoreka OOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Co cpeaHue): OMEHKIaTypa

46 CH;I(;I)6H ( pnélJII{ " e)HI/IH ’ ﬁn}lxlflll(/ljfle?;(pne’ Eubmiorexa HOK

N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[Ipaktuueckass pabora Ne 6. Pemienue

47 OKCIIEPUMEHTAJIBHBIX 3a7ad [0 TeMe bubnuoteka [MOK
«OCHOBHBIE  KJIACChl HEOPTaHUYECKHUX https://m.edso00.ru/00ad9b7c
COEIUHEHUIN

48 ['eHeTnveckass CBA3b MEXAYy Kiaccamu bubnmoreka [HOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50

49 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH Eubmorexa HOK

https://m.edso0.ru/00ad9ch?2
K o Ne3 eMe
50 "OO(IJ{IIEEEEIIZM KJfaet:c:a HEO raglcz)lqele\p/llx Enbmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCIUHECHUI
I1
51| semmerscct memerron. Tomme o BuGmiorexa LOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAaxX CXOAHBIX SJIEMEHTOB
H N
€pHOINYECKUN 3aKOH u Eubanorexa LIOK
52 [leproguueckast cucTeMa XUMUYECKHX _
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuoapl, rpymmnbl, HOATPYIIIILI Bubmiorexa HOK
PHOJIBL, TPYIHIBL, TIOTPYIT https://m.edsoo.ru/00ada52¢c

54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuoteka HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342

55 CtpoeHue  DIEKTPOHHBIX  00OJOYEK bubnmoreka HOK

aTOMOB 9JICMCHTOB HepI/IOI[I/I‘leCKOI\/II

https://m.edsoo.ru/00ada6bc
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cucremsl JI. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 MEMEHTa MO €0 MOJNIOKEHHIO B | 4 bubnmoreka HOK
[Tepuomnueckont  cucreme . WU https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepumoauueckoro 3akoHa IS
57 pa3BuTus Hayku u mpaktuku. . W. 1 bubmmoreka HOK
MenneneeB — y4y€HBIM, Menaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DNEeKTPOOTPULIATEIEHOCTh aToMOB | 4 bubnuoteka HOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka HOK
59 Hownas xummdeckas cBizp . https://m.edsoo.ru/00adac34
60 KoBanentHass mnoJisipHas  XUMHYECKast 1 bubnuoteka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHass HemosnsipHasg XUMHYECKas 1 bubnuoteka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnnoreka IIOK
62 Crenens oxnCneHns 1 https://m.edsoo.ru/00adae28
63 OKHCIINTENTEHO-BOCCTAHOBUTEIIBHBIE 1 bubnuoreka [HOK
peakuuu https://m.eds00.ru/00adb076
bubnmmoreka I[HOK
64 OxucauTenu ¥ BOCCTAaHOBUTENU 1 https://m. eds00.ru/00adb076
65 KontponpHass pabora Ned mo Teme 1 bubnuoteka [HOK
«CTtpoeHue aToMa. XMMHYECKasi CBA3b)» https://m.edso0.ru/00adb486
66 Pesepubiit  ypok.  OO6oOmenne U 1 bubnuoteka [HOK
cHUCTEMAaTu3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
67 PesepBubiii  ypok.  OO6oOmenne u 1 bubnuoTeka [HOK
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBubiii  ypok.  OO6oOmenne u 1 bubnuoreka [HOK
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB TIIO 68
[TPOTPAMME
9 KIIACC
DJIeKTPOHHBIE
Ne i/ Tema ypoka KoanuecrBo UHppoBLIe
oOpa3oBaTeJibHbIE
4yacoB
pecypcsl
) chcrena xummacoxx snevrron 7L 1. 1 Bumorera  LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
, s SO bowess 10K
p p https://m.edsoo.ru/00adb6b6
MEepUOJOB
3 Knaccupukammss ©u = HOMEHKIaTypa 1 bubnuotexa HOK
HEOPraHMYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
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Bunnl xuMudeckoM CBA3M U THIEI

Bubmnnoreka 1HOK

4 .

KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponeHast pabora Nel mo Tteme

S) «[loBTOpeHne u yrayOneHHe 3HAHHUHA
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Krnaccudukanuss XUMHUYECKHX PEaKIuit bubnuoteka HOK

6 .

10 PA3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IlousiTHe 0 CKOpPOCTH XHUMHYECKOU

7 €aKINU HOH?ITI/IEIE) 0 TOMOTEHHBIX U bubmmorexka LHOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[lonaTe 0 XUMHYECKOM pPaBHOBECHH.

5 @akTOppl, BIMAKOIME HAa CKOPOCThH bubnuoreka HOK
XUMHUYECKOM pEaKkuru ¢ TOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTETbHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka HOK

9 .
peakuuu https://m.edsoo.ru/00adcade
Teopus SJIEKTPOJIUTHYECKON

10 I/IC(I:)O Hau CI/IJILHLIep n cialsvie bubmorexa HOK
A [HAIHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI

11 HMounrie ypaBHeHUS peakiui bubmmorexa LHOK

M p https://m.edsoo.ru/00add448
XUMHAYECKHE  CBOWCTBA KHCIOT WU
12 OCHOBAHUII B CBeTe IIpeACTaBIeHUIl 00 bubsmorexa LHOK
N pel https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIHAITIHT
XHUMHAYECKHAE CBOMCTBA COJIEH B CBETE

13 PENCTABIIEHHA 00 JIIEKTPOIUTUYECKOMN bubmmorexa LHOK
p p https://m.edsoo.ru/00add8b2
IIUCCOLINALINT

14 ITonsarue o ruaponuse coueit bubmiorexa LOK

Ap https://m.edsoo.ru/00add9d4
N bubnmoreka [HOK

15 O0001IeHre U cucTeEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00addd12
[Ipaktuueckas pabora Ne 1. «Pemenue bubnuoreka [HOK

16 _
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kourponbpnas padora Ne2 mo Teme

17 «BHeIIZT OJ'II/ITI/I‘Ire)CKa}I UCCOLIMAINA bubmiorexa LOK

P a TIHATTHAL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAXY
OO0Omas XapakTEpUCTUKAa  TaJIONEHOB.
18 XI/III-\]/I-II/I‘IeCKI/Iep CB(?ﬁCTBa Ha [puUMepe bubnnoreka LHOK
p p https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. ConsiHas  KHCJIOTa,
19 XI/IMII;‘{eCIfI/Ig HCBOﬁCTBa MOJIyYECHUE bubmiorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTtnyeckass pabota Ne 2 mo Teme
20 «IPIOJ'I eHUE pCOJ‘I}IHOI\/'I KHCJIOTBI bubmiorexa HOK
yi . 5 i https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMUCTB»
Brrunciaenus o aBHEHUSIM
. M bubnuoreka HOK
21 XUMHYECKUX pEeaKlui, ecld OJWH U3

PCarcHTOB IaH B M30BITKE

https://m.edsoo.ru/00ade488
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22 OOmass  XapakTepUCTUKa  DIIEMEHTOB bubnunoreka HOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
Ammorponnele  Momu(UKAIMHA — CEPEL

23 Haxoncp €HHUE CephbI fl g)é coI:: I/IHeHI/Ig B buGmiorexa LTOK

a P N a https://m.edsoo.ru/00ade64a
pHUPOJie. XUMUIECKHE CBOHCTBA CEPBI

24 CepoBogopoa, ctpoeHue, GU3nIecKkue u bubnuoteka HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunel  cepel. CepHasg  KHCIIOTA,

25 (1)1/131/12601(1/16 II/)I XI/IMI/I‘ISCKI/IG CBOICTBA bubmorexa HOK

i https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKHE pEeaklHH, JIeKalue B
OCHOBE  MPOMBIIUIEHHOTO  cHocoOa
26 IIOJTYYEHUS P cepHOIt KHCIIOTBI bubmiorexa HOK
i p . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HECHUE OKPYKAIOIeH
CpeJbl COSTMHECHUSIMU CEPhI

97 Boranciierne maccoBOM 07K BBIXOJA bubmmoreka HOK
MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31emMeHToB VA-

28 rpynmbsl. A30T, pacnpoCTpaHEHHE B bubnuoteka HOK
npupojae, (QU3NYECKHEe M XUMHUYECKUE https://m.edsoo.ru/00adeea6
CBOIiCTBa
Ammuak ero H3MYCSCKHE "

29 XHMH‘IG(;KHG CBoﬁCTB%L) MOJIyYeHHEe U BrbmuoTeka LIOK

i ya https://m.edsoo.ru/00adf004
MIPUMEHCHHE
IIpaxktnueckas padota Ne 3 mo Teme
30 <<HpOJ'I eHHe al\I/I)MI/IaKa H3y4YEHHE €ro BrbmuoTeka HOK
N ya ’ ya https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHast Kuciora, e€ (QU3HUECKHEe W bubnuoreka [HOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHHEPAILHBIX

32 noopeHnii. XUMHUYECKOEe 3ar p}ISHCHI/Ie bubanorexa LOK
yAoop . P https://m.edsoo.ru/00adf518
OKpYXalolled cpeapl COSAMHEHUSIMHU
asora
dochop. Oxcu ochopa (V) wu

33 @ocgopHaﬂ KI/ICiOTe(lb (%)I/I?l:)I/I‘IeC(KI/I)e u bubmiorexa HOK

P N ’ https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBONCTBA, MOJIyYEeHUE
Ucnons3oBanue ¢docharoB B KayecTBE
34 MHUHEPAJIbHBIX I[§6 ?HHIZ 3arpsi3HeHUE bubmiorexa HOK
P N YAOOP ’ p https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl pocdaTramu
VYriepo, pacnpoCTpaHEHUE B NPUPOAE, bubnuoreka HOK

35 N )

(bu3nuecKkrue U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriuepona, ux (QU3MYECKUue u
XHMHYECKHE CBOMCTBA. DKOJOTHMYECKHE bubnuoreka 1HOK

36 i
npoOJeMbl, CBS3aHHBIE C  OKCHAOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)

37 YronbHasa KHCI0Ta U €€ COoJn Bubmorexa LOK

https://m.edsoo.ru/00ae006¢
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[Ipaktuyeckas pabora Ne 4 mo Tteme
"[lonyuenue YIIIEKHUCIIOTO rasa.

Bubnnoreka 1HOK

38 KagectBeHnHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHayanbHbIE HOHSATHUSI 00
39 0 lPaHI/I‘-IeCKI/IX BEIIECTBAX Kak O bubmiorexa LHOK
p 1 https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX yTiiepoia
40 Kpemuwuii u ero coenuneHus bubmmorexa LOK
https://m.edso0.ru/00ae080a
[Ipaktuyeckas pabora Ne 5. Pemenune
a1 JKCIIEpUMEHTAIBHBIX 33J1a4 110 TEMeE bubnuoreka HOK
«Baxnenmme HEMETAaJIJIbI u ux https://m.edsoo.ru/00ae0bf2
COETMHEHU S
KourponpHas pabdora Ne3 mo Teme
42 «Ba)KII){eﬁmHe pHeMeTaJ'IJ'IBI u nx bubmmorexa LOK
https://m.edsoo.ru/00ae0el18
COETMHEHU S
OO6mrast XapakTepUCTHKA XUMHUUYECKHUX
3JIEMEHTOB — METAIIOB.
bubnnoreka IHOK
43 Meramnyeckas CBSI3b U MeTaJLUINUeCKast _
. https://m.edsoo.ru/00ael103e
KpucTautndeckas pemérka. duznueckue
CBOMCTBAa METAJJIOB
XUMHYECKHE CBOMCTBA METaJUIOB.
44 ONEKTPOXUMHUYECKAN PsIf HAMPSHKEHUN bubmiorexa HOK
P P p https://m.edso0.ru/00ael1156
METAILIOB
OO6mwme crnocoObl MOTYYCHHUS METaJIOB.
CmiaBel. BeruucneHuss 1mo ypaBHEHHSM bubnmmoreka [HOK
45 N _
XUMHUUYECKUX PEaKIUd, €Cclu OJIMH H3 https://m.edso0.ru/00ael1156
pEeareHTOB COJICPKUT IMPUMECH
46 ITousiTre 0 KOPPO3UU METAILIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ael1278
bubnmoreka HOK
at IHenosmEe MeTaLIEL https://m.edsoo.ru/00ael4b?2
48 OKCuabl ¥ THAPOKCUIBI HATPHS U KAJIHS Eubmiorexa HOK
A Ap a p https://m.edsoo.ru/00ael4b?2
49 I{esr0ouHO3EMENBHBIE METaJLIbI - bubnuoreka HOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxxuelre coeTMHESHNS KaJIbIIHs Eubmorexa HOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN
52 JKéctkocth BOAbI M CHOCOOBI €@ bubnuoreka 1HOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
IIpaktnyeckas pabota Ne 6 mo Teme
53 "}EéCTKOCTL Bl(j) BI W MeTOombpl €8 Bubmzoreka LHOK
" A a https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubnuoreka [HOK
54 AmroMpHHA https://m.edsoo.ru/00aelc64
55 AmdoTtepHble  CBOMCTBa OKCHIA H bubnuotexa HOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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Bubmnnoreka 1HOK

56 Keseso . https://m.edso00.ru/00ae1d86
57 Oxkcunpl, THIPOKCUIBI U COJIM >KeJe3a 1 Bubnnoreka 1HOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U CUCTeMAaTH3alns 3SHAHUIA 1
[Ipaktuyeckas pabora Ne 7. Pemenue
59 OKCHEPUMEHTAJIBHBIX  33/1a4 1O  Teme | bubnuoreka HOK
«Baxnenmue METAJLJIbI u ux https://m.edsoo.ru/00ae3de8
COCITMHEHUSD)
Beruncnenus 1o YpaBHEHUSM
XAMHYECKUX pEeaKIui, eCIi OJHWH U3
60 peareHToB )IaHpB I/I?T%I)ITKC 17001 coiepmHT 1 bubmorexa IOK
o https://m.edso00.ru/00ae1750
IIpUMECH. BpIumciaeHuss MaccoBOW JI0JIH
BBIXOJIa MPOJTYKTa PEAKITUU
61 O0o01IeHne U CHCTeMAaTH3alns 3HaHU N 1
KontponsHas paGota Ned mno Tteme
62 «Baxuelmme MeTaJLTBI u ux | 1
COCTMHEHUSD)
63 BemectBa u MaTepHaIbl B 1 bubnuoteka HOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnuoteka HOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumum B pereHru 3KOJIOTHUECKHIX 1 bubnuoteka [HOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBubiit  ypok.  OO0oOmenne u 1 bubnuoteka [HOK
cUCTEMAaTU3aIys 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBubiit  ypok.  OOoOmienne u 1 bubnuoreka [MOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBubiit  ypok. OOoOmieHue w 1 bubnuoreka [HOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00ad9ch?2
OBILEE KOJIMYECTBO YACOB [10 68

I[TPOTPAMME
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