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HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1mo XMMHU Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTaBlIEHA Ha OCHOBE TPEOOBaHMI K pe3yjibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHONW IpOrpaMMbl OCHOBHOTO oO0Imero ooOpaszoBanus, npenactaBieHHbIX B ®I'OC OOO, a Takke Ha OCHOBE
¢benepanbHON paboyei MporpaMMbl BOCIIUTAHHS U € YYETOM KOHLICIIINH MTPENoiaBaHusl y4eOHOro mpeaMera « XUMus» B 00pa3oBaTeIbHbBIX
opranu3anusax Poccuiickon denepanum.

[Iporpamma mo xumuM JHa€T TPEACTABICHHE O LENAX, OOIIed cTparernd OOYYeHHs, BOCIMTAHHS U Pa3BUTHA OOYyYaroIIUXCs
CpeICcTBaMH Y4yeOHOTro MpeaMeTa, YCTaHaBJIMBAeT 00s3aTeNbHOE MPEIMETHOE COJEp)KaHue, MPeayCMaTpPUBACT pACHpEeIeHUe €ro Io
KjlaccaM M CTPYKTypUpOBaHHME IO pasfenaM M TeMaM [porpamMmbl 110 XHMHH, OIpPEIEISeT KOJUYECTBEHHbIE U KAayeCTBEHHbBIE
XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHYEMYIO MOCIIEeI0BATEIbHOCTh U3YUECHUSI XUMHUU C YUYETOM MEKIIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTMKU Y4EOHOIO MIpoILecca, BO3PACTHBIX OCOOEHHOCTEN OOydaroluXcCsl, ONpEeiseT BO3MOKHOCTH IMpEeAMEeTa s peaan3aluu
TpeOoBaHUI K pe3ysibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbI Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, a TaKxke
TpeOOBaHUI K pe3yibTaTaM OOYyYeHHS XMMHM Ha YpOBHE IIeJiei M3ydYeHHs TNpeaMeTa M OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEILHOU
JEeSITeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4eOHOTO COJEpKaHUSI.

3HaHWE XUMHHU CIY>KUT OCHOBOH UIsi (DOPMHUPOBAHMS MHPOBO33pEHHS OOYyUalOMIErocsi, €ro MPEeICTaBICHHH O MaTepHaTbHOM
€IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUpPYEMbIe XUMHUEH TPEICTABICHHS O B3aUMOIPEBPAILIEHUSX YJHEPTHH U 00 IBOIIOLUU BEIIECTB
B IIPHUPOJE, O MyTSIX pElIeHUs II00albHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM, MUIEBON U
HKOJIOTHYECKOM 6€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHHMS.

N3ydenue xumuu:

CHOCOOCTBYET pean3alii BO3MOKHOCTEHN Al caMOpa3BUTHSI M (POPMUPOBAHUS KYIbTYPhI IMYHOCTH, €€ 001Iel U PyHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEW OOYYaroIIMXCs, HABBIKOB MX CaMOCTOSTEIbHON ydeOHOU
NESTETbHOCTH, DJKCIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOIUMBIX KakK B TIOBCEJHEBHOW JKM3HHM, TaK U B
npoeCcCHOHATILHOMN 1eATENbHOCTH;

3HAKOMUT CO CHELM(PHUKON HAyYHOTO MBIIIJICHHS, 3aKJIabIBA€T OCHOBBI LIEJOCTHOTO B3IJIsfa HAa €IWHCTBO MPHUPOABI M YeIOBEKa,
SIBIISIETCS OTBETCTBEHHBIM 3TAroM B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyUHbIM 3HAHUSAM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOM
BKJI4/1 B 9KOJIOTHYECKOE 00pa3oBaHue 00y4atOLINXCS.

JlanHble HampaBlieHUsi B OOyUYE€HUU XMUMHUHM 00ecnedMBaroOTCs CHEIU(PUKON colep)kaHusi y4eOHOro mpeaMmeTa, KOTOPBIN SBISETCS
MeJarornYecky alaliTHPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKHU XMMHH Ha ONIPEICTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30BaHUSl OPUEHTHPOBAH HA OCBOCHHE OOYYArOIIMMHCS CHCTEMBI MEPBOHAYAIBHBIX
MOHSATUN XMMUHU, OCHOB HEOPTaHUYECKOW XUMHUU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX MMOHATUNA OPraHUYECKON XHUMUHU.



CtpykTypa colep>kKaHusi MpPOrpaMMbl MO XUMHUU CPOpPMHpPOBAHA HA OCHOBE CHCTEMHOro monaxoja k e€ maydenuto. ConepikaHue
CKJIaJIIBACTCS U3 CHCTEMBI MTOHATUH O XMMHUYECKOM JIEMEHTE U BEIIECTBE M CUCTEMBI OHATHH 0 XUMUYeCKO# peakiuu. O0e 3T CHCTEMBI
CTPYKTYPHO OPIraHM30BaHbl MO MPUHUMUITY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IPEICTABICHHM Pa3HOTro
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeACTaBJIEHUHN 00 3JIEKTPOJUTHUECKON AUCCOLMALIMM BEILIECTB B pACTBOPAX.

Teopernueckue 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE HOMIIUPHUUYECKU TOITYYCHHBIX M OCMBICICHHBIX (aKTOB, pPa3BUBAIOTCSA
MOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYroMy, BBIIONHSS (YHKUUM OOBSCHEHHS W TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS W
BO3MOKHOCTEH MPAKTUYECKOIO TPUMEHEHHUS U MOIYYEHUSI U3YyYaeMbIX BEILIECTB.

OcBoeHme MPOrpaMMBbl 10 XMMHHU CIIOCOOCTBYET (POPMUPOBAHHIO MPEICTABICHHUSA O XUMUYECKON COCTaBIIAIONICH HAyYHOW KapTHHBI
MHpa B JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue xumuu
IIPOMCXOJUT C MPUBJICUYECHUEM 3HAHUW W3 paHee M3YyYEHHBbIX y4eOHBIX HpeameToB: «Okpyskaromui mMup», «buonorus. 5-7 xnacce» u
«Duzuka. 7 Kiacey.

[Ipu u3ydyeHnn XuMUU OIPOUCXOAUT (OPMUPOBAHNE 3HAHUIM OCHOB XMMHUECKON HAyKH Kak 00JJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
NPAKTUYECKON JeATETbHOCTH YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. 3agada y4eOHOro NpeaMeTa COCTOMT B
(OpMUPOBAHUM CHCTEMbl XMMUYECKUX 3HAHUI — Ba)KHEHIIMX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHUH, JTOCTYIHBIX
0000111eHUII MUPOBO33pPEHYECKOTO XapakTepa, s3blka HayKd, B MPUOOIIEHWH K HAayYyHbIM METOJIaM IMO3HaHMS MPU U3YUYEHUHU BELIECTB U
XUMHUYECKUX PEaKIHi, B (OPMUPOBAHUHN M Pa3BUTHU [MO3HABATENbHBIX YMEHUI M MX MPUMEHEHUU B y4eOHO-TIO3HABATEJIbHOU U yueOHO-
HCCIIEI0BATENbCKON AEATEIbHOCTH, OCBOCHNUH MPaBUII O€30MIaCHOI0 OOpAIlEeHUs C BEIIECTBAMH B ITOBCEIHEBHON KHU3HH.

[Ipu u3yueHun XMMUHU Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHHUE TPUOOPEIH TaKue LEeNH, KaK:

— (OpMHUpPOBaHME HHTEIUIEKTYaJIbHO PA3BUTONW JIMYHOCTH, TOTOBOM K €amM0OOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHLHOMY
MPUHATHIO PEHICHUH, CIOCOOHOM alanTHPOBAThCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUsI HAa CUCTEMATUYECKOE MPUOOIIEHHE 00YUAIOLINXCS K CAMOCTOSATENIbHOM MMO3HABATEIbHON 1A TeIbHOCTH,
Hay4YHbIM METO/IaM MO3HaHUs, POPMUPYIOLUIM MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— o0ecrieyeHne yCIOBHM, CIOCOOCTBYIOIUX NMPHOOPETEHHIO OOYYaIOIIMMHCS OIbITa Pa3HOOOPA3HOM /NEATEIIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KIIIOUEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOUIMX YHUBEPCAIbHOE 3HAYEHWE I Ppa3Iu4HbIX BHUIOB
JEeATEIbHOCTH;

— (hopmupoBaHue 00IIeH (YHKIIMOHATHHON M €CTECTBEHHO-Hay4YHOH I'PaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSCHATH U OLIEHUBATh
SBJICHUS OKPY’KAIOLET0 MUPA, UCTIONb3Ys 3HAHUS U OIBIT, MOJYyYCHHbIE NPH U3YYCHUU XUMHH, IPUMEHITh UX MPH PEeIICHUH MpoOieM B
MOBCEIHEBHOM KM3HU U TPYAOBOM AEATEIbHOCTH;



— (opmupoBaHue y 00y4arOIIUXCS T'YMaHUCTUYECKMX OTHOILIECHWH, MOHMMAHUSA I[EHHOCTH XUMHYECKHX 3HAHHWM i1 BBIPAOOTKU
HKOJIOTHYECKHU LIEJIECO00Pa3HOT0 MOBEJACHUSA B OBITY M TPYJIOBOH JESATEIBHOCTH B LEJAX COXPAHEHHs CBOETO 3/I0POBBS U OKPYXKAIOUICH
MIPUPOJIHON Cpebl;

— pa3BUTHE MOTHBAIIUHU K 00YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS OOIICUEIIOBEUECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOQIIIL U HANPaBIECHHOCTHU JaJbHEHIIEro 00yYeHUs.

OO1ee yrco 4acoB, OTBEAEHHBIX I M3yUeHUS XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpaszoBaHus, coctaBisieT 136 yacoB: B 8
Ki1acce — 68 yacoB (2 Jaca B Heneqo), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).

COJAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBonayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuM B KU3HU 4YeloBeka. XUMHUS B cucTeMe HayK. Tema u BemectBa. OU3MYECKUE CBOWCTBA BEIIECTB.
ArperaTHoe cocTosiHue BellecTB. [loHsATHE 0 MeTo1aX MO3HaHus B XUMHU. YucTeie BenecTBa U cMecu. CriocoObl pa3/ieeHust cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHUYECKHUX 3JIeMEHTOB. [IpocThie U ClOXHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢Gopmyna. BareHTHOCTP aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBAa cocTaBa BemllecTB. OTHOCUTENIbHAs
aToMHasi Macca. OTHOcUTENbHAs MOJIEKYJIIpHas Macca. MaccoBas 01 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonnuectBo BemectBa. Monb. MousipHas macca. B3aMMOCBSA3b KOJIMYECTBA, MAacChl M 4YHCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuérel mo popmynaM XuMHYECKUX COCTUHEHUI.

Du3ndyecKkue U XUMHUYECKHE SIBICHHA. XMMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHMs] MacChl BEIECTB. XUMUYECKUE
ypaBHeHuUs. Knaccuukanus XuMHUUECKUX peakliuii (COeAMHEHMs, pa3I0kKEeHMs, 3aMelleHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOM IOCYJOM, mpaBwiaMu paboTel B Jjaboparopur U mnpuémamu oOpalleHuss ¢ JabopaTopHBIM
000pyI0BaHUEM, U3yUEHHUE U OMHUCAaHNE (PU3NYECKHX CBOMCTB 00pa3ll0oB HEOPTaHUYECKUX BEIECTB, HaOMI01eHHe HU3NUECKUX (TIIaBIeHUE
BOCKa, TasHUE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KUIIEHNE U KOHJEHCAlUs BOJIbl) U XUMHUUECKHUX (TOPEHHE CBEYH, IPOKaIMBAaHUE MEIHOM
MIPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHUCJIOTOW) SIBICHUH, HAONIOJIEHHMEe W ONMCAHWE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peaKUuil
(paznokeHue caxapa, B3aMMOJCICTBHE CEpHOM KHCIOTHI C XJOpuUIOoM Oapusi, pasznokeHue ruapokcuaa menu (ll) mpu nHarpeBanuw,
B3auMoJIelicTBHE Jxene3a ¢ pactBopoM coiu menu (Il), nzydyenue cnocoOoB pas3jeneHus cMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHHE,
BbIMIAPMBAHUE, IUCTWILISALUS, XpomaTtorpadus, NpOBEAEHHE OYUCTKM IIOBApEHHOM coM, HaONIOJIGHHE U ONMCAHUE pe3ysbTaToB
MIPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHHE MOJIeJIel MOJIEKYIT (IIapOCTEP KHEBBIX ).

BasxHeiilnue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB



Bo3agyx — cmecws razos. CocraB Bo3ayxa. Kucimopon — snmeMeHT M mpocTtoe BenlecTBO. HaxokzieHuwe kuciiopoga B HPUPOJIE,
¢usnveckue M XUMHYecKHe cBoicTBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue xucimopoga. CrocoObl MONydyeHHsl KHCIOpPOAa B
nabopaTtopuu U IPOMBIIUIEHHOCTH. KpyroBopoT kucinopoaa B mpupojae. O30H — aIoTpornHast MOAU(PHUKAIUS KUCIOPOa.

TeroBoil 3pheKT XMMUIECKON peakiny, TEPMOXUMHUYECKAE YPABHEHUS, IK30- U HSHAOTEPMHUECKUE PEaKUUU. TOIUIMBO: Yroyib W
MeTaH. 3arpsi3HeHHe BO3/yXa, YCHICHHE TapHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snement u npoctoe BeniectBo. Haxoxxaenue Bogopoaa B npupojae, GuU3ndecKue U XMMUYECKUe CBOMCTBA, MPUMEHEHHUE,
crocoObl moy4yeHus. Kucmotsl u comnu.

Mossipubiii 00bE€M ra3oB. Pacu€Tel 10 XUMHUYECKUM ypaBHEHUSIM.

®uznueckue cpoiicTBa Bojbl. Bonma kak pactBoputens. PactBopbl. HacbllieHHbIE W HEHACHIIEHHBbIE PAacTBOpbl. PacTBopuMOCTh
BELIECTB B Boje. MaccoBast 0J1s BELIECTBAa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHUS. Posib pacTBOpOB B IPUPOJIE U B KU3ZHU
yesnoBeka. KpyroBopot Bobl B mpupojie. 3arpsi3HeHUe NpUpOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanusa Heopranuueckux coenuHeHuil. Oxcunpl. Kiaccudukanus okcuaoB: coseoOpasyrouue (OCHOBHBIE, KHCIOTHBIE,
amdoTtepHbIe) U HecoseoOpasyrome. HomeHknarypa okcuoB. @U3nyYecKue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHre oKCcuIoB.

OcHoBanus. Knaccudukanuss ocHoBaHMi: IIENOYM M HepacTBOpuMble ocHoBaHMs. HomeHkiatypa ocHoBaHuil. dusnueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [loryyeHne oCHOBaHUM.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. Du3nUecKne W XHUMHUYECKHE CBOMCTBAa KHUCIOT. Psn akTMBHOCTH
MertauioB H. H. bekerosa. Ilomydyenue kucior.

Comu. Homenknatypa conei. @uznueckne ¥ XUMUYECKHe CBOMCTBa cojiei. [lomyuenue comneit.

I'enernyeckas CBA3b MEXKAY KJIACCAMHM HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIIPEJeNIEHUe COJIepKaHUs KHUCIOpOAa B BO3/AyXe, MOJydeHHE, COOMpaHUe, pacrno3HaBaHHWE M W3y4YE€HUE CBOMCTB
KHCIIOpO/ia, HAOJIOJIEHUE B3aUMOJAEWMCTBUS BEIIECTB C KHUCJIOPOJAOM U YCIOBHS BO3HMKHOBEHMSI M TPEKpaIleHMs] TopeHus (moskapa),
O3HAKOMJIEHHE ¢ 00pa3llaMu OKCHIOB U OMNHMCAHUE UX CBOMCTB, MOJIyde€HHE, COOMpaHME, PACIIO3HABAHNE U M3Y4YE€HHE CBOWCTB BOAOPOJA
(ropenue), B3aumozeiicTBue Bogopona ¢ okcumom meau (Il) (Bo3aMokHO uMCmoNb30BaHWE BHIEOMATEPHAIOB), HaOMrOfeHUE 00pasIoB
BEIIECTB KOJHMYECTBOM | MOJb, HCCIEOBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEILIECTB C Pa3IMYHON pacTBOPUMOCTBIO, MPHUTOTOBIICHUE
pPacTBOPOB C OMpeneNEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBHUE BOJBI C METAUIaMU (HATPUEM M KaJIbIIHEM)
(BO3MOXKHO HCIIOJIb30BAaHME BHJEOMATEpPHANIOB), MCCIEIOBaHHE O0Opa3I[0B HEOPraHMYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJCHHE
M3MEHEHHUs OKpacKHU MHJMKATOPOB B pacTBOpax KHUCIOT W ILIeNoYel, ulyueHue B3aumozeiicTsus okcuaa meau (ll) ¢ pactBopom cepHoit
KHMCJIOTBI, KMCJIOT ¢ METAJUIaMH, PeaKIMi HENTpanu3aluu, MoJydeHUe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHE OJTHOTO METajlla IPYyTruM
13 pacTBOpa COJIM, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe « BaxkHennme KiIacchl HEOPraHUYECKUX COEAMHEHUN.

Ilepunonnuecknii 3axkoH u Ilepuoamyeckasi cucrema xummuuyeckux 3jaeMeHToB [I. U. MenpneneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUHN



[lepBple TOMBITKK KJIacCUPHUKAUU XUMUYECKHX JJeMEeHTOB. [loHSTHE O Tpymmax CXOIHBIX JJIEMEHTOB (IIENOYHbIE U
IEJIOYHO3EMETbHBIC METAILIBI, TaJIOTCHBI, HHEPTHBIC T'a3bl). DIEMEHTHI, KOTOPhIE 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHU]IBL.

[lepuonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux odiemeHTtoB [[. WM. MenaeneeBa. KoporkonepuogHas u
mHHOTIepruoaHas Gopmbel [lepuonnyeckoii cucreMbl xumuueckux dnemeHToB [[. M. Menneneesa. Ilepuoasl u rpymnmel. Ousndeckuid
CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB IEpUOAA U TPYIIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sfep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JO0YeK aTOMOB mepBbIX 20
XUMHUYecKux 31eMeHToB llepuoauueckoit cucremsl JI. Y. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO 3JEMEHTA MO0 €ro MOJOKEHHUIO B
IIepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHU pajuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIUNIMYECKUX U HEMETAJUNIMYECKUX CBOWCTB IO TpyHnam u
epuoaam.

3nauenue lleproanueckoro 3akoHa u Ilepuonnueckoil cUCTeMbl XUMUUYECKUX 3JIEMEHTOB /Il pa3BUTUs Hayku W npaktuku. /. W.
MenpeneeB — y4€HbIN U TPaKJaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJsipHAs U HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPUIATEIHOCTh XUMHUYECKHX 3JIEMEHTOB. MoHHas
CBS3b.

Crenenb okwuciieHHs. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoiiecchl OKUCIEHHS M BOCCTaHOBJIEHUSA. OKUCIUTENN H
BOCCTAaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHHe 00pa3lloB BELIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJCHCTBUE TMIPOKCHJA LIMHKA C pacTBOpaMH KHCJIOT U LIEI0Yel,
MPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIHil (TOpeHHe, peaKkIUuu pas3loKeHUs,
COCTMHECHHUS).

Mesicnpeomemmunie céasu

Peanuzamust MeXNpeIMETHBIX CBsI3ed NPH HM3YyYEHWH XHUMHU B 8 KJIAacCe OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIUX
€CTECTBEHHO-HAYUHbIX MOHATUM, TAK U MOHATUMN, SABISIOMIMXCA CUCTEMHBIMU ISl OTJEIbHBIX TPEJIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecCTBEHHO-HAy4YHbIC TIOHATHS: HAydHBIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KIacCUu(UKaIUs,
MEePUOJNYHOCTD, HAOIIOIEHUE, SKCTIEPUMEHT, MOACITUPOBAaHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKITU, U30TOMBI, PaIMOAKTUBHOCTh, MOJICKYJIA, JIEKTPUUECKHH 3apsiI,
BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBa, Ta3, (pU3NUecKre BETUYUHBI, SIUHUIBI U3MEPEHUS, KOCMOC, MJIaHEThI, 3BE3IBI,
CounHize.

buonorus: porocunres, qeixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOITAEMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakus



[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumudeckux siaeMenToB Jl. 1. MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KM, KAIBIUSI U UX COCAMHEHUN B COOTBETCTBHUH C IOJIOKEHUEM
37eMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHMOCTh CBOMCTB BeIlECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPTaHUISCKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJ1accaM
HEOPraHWYECKUX COCIMHEHUM, FTeHETUYECKasl CBSA3b HEOPraHUUYECKUX BEIECTB.

Krnaccupukanus XUMHYECKAX PEaKIUid MO Pa3IMYHBIM MPU3HAKaM (10 YUCIIy W COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, 11O
TerIoBOMY 3(hPexTy, Mo U3MEHEHHIO CTETIeHEH OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OpAaTUMOCTH, TI0 YUACTHIO KaTajau3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsaTe o0 ckopocTH XUMHUYECKOH peakuuu. [loHsATHE 00 00paTMMBIX M HEOOpPATUMBIX XUMHUYECKHX peakuusx. I[loHsTue o
TOMOTE€HHBIX U reTeporeHHbIx peakuusax. [lonsatue o karanuze. [IoHsATHE 0 XMMUYECKOM paBHOBECUU. PAKTOPBHI, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIuu 1 MOJ0KEHUE XUMUUECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU, AJICKTPOHHBIA OajaHC OKHUCIUTEIbHO-BOCCTAHOBHUTENbHOW peakiuu. CocTaBiieHHE
ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus dEKTPOIUTHIECKON JUCCOMMAIINH. DIEKTPOJIUTHI U HEAEKTPOIUTHL. KaTHoHBI, aHMOHBI. MeXaHU3M TUCCOIMAlUN BEIIECTB
C pa3NUYHBIMU BUAAMH XUMHYECKOH cBsi3u. Crernens aucconuani. CUIbHBIC U ClIa0ble DIIEKTPOIIUTHL.

Peaxiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHA, MOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHUS PEAKIIHA.
CBoiicTBa KHCIIOT, OCHOBaHUN U COJIEH B CBETE MPEACTABIECHUN 00 3JEKTPOIUTUYECKON aAucconuanuu. KadecTBeHHbIE peaklui Ha WOHBI.
[TonsiTEe O THAPOIN3E COEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJCIISIMHU KPUCTALTUYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB U HEMETa/UIoB (rpadura U ajiMasa),
CIIOKHBIX BEIECTB (XJIOPHUAa HATPHUS), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peaKIMK OT BO3IEHCTBUS PA3IMYHBIX (PaKTOPOB,
HCCTIEIOBAHUE JIEKTPONPOBOTHOCTH PACTBOPOB BEMIECTB, MPOIECCA TUCCOIUAINKA KUCIIOT, MEI0Yel U cojiel (BO3MOXKHO HUCIIOIh30BAHHE
BUJICO MaTEPHUAaJIOB), IPOBEJCHHUE OMBITOB, MIUTFOCTPUPYIONIMX MPU3HAKH MPOTEKAHUS PEaKIuii HOHHOTro oOMeHa (0O0pa3oBaHHE OCaKa,
BBIJICJICHHE Ta3a, 0Opa30BaHME BOJIbI), OIBITOB, WJUIIOCTPUPYIONIUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHwue,
pEeaKIuu pas3ioKeHHsI, COeTUHEHNUs), paCllO3HABAHNE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEAKIUi HA MOHBI, pEIICHUE
SKCIEPUMEHTAIBHBIX 33/1a4.

HemeTanabl 4 MX cOeAMHEHUS

OO6mrast xapakTepucTuKa rajoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIC CTETeHH OKucieHus. CtpoeHue u pusnyeckne
CBOMCTBA MPOCTBIX BELIECTB — TaJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpEe XJIopa (B3aUMOJEHCTBUE C METaUIaMH, HEMETaJllIaMH,



uienioyamu). XnopoBojopoa. CossiHasi KUCIOTa, XUMHUYECKHE CBOMCTBA, MOIy4YeHHe, IpUMeHeHue. JelicTBue Xiiopa ¥ XJIOpOBOJOpOIa Ha
OpraHu3M uejoBeka. BaxkHeilme XJI0puabl U UX HAXO0XKJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 1eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble CTeneHu okucieHusa. CTpoeHue u
(du3HUYeCKre CBOWMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPONHBIC MOIU(MUKAIIMA KUCTIOPOIa M cephbl. XMMHYECKHE CBOMCTBA
cepbl. CepoBofopo, cTpoeHue, pu3nyecKue U XuMuieckre cBoiicTBa. OKCUABI cepbl KaK MPEeACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHast
KHCIIOTa, PU3NYCCKUE U XMMHUYECKHE CBOWCTBA (OOIIME Kak MPEICTaBUTENs Kiacca KHUCIOT U crnenuduueckne). XUMUYECKUE PEaKIny,
JIeKAIlMe B OCHOBE IMPOMBIIIIEHHOTO CHOC00a MONMydeHusi cepHod KucioThl. [IpumeHeHune cepHoil kucinoTbl. Conu CepHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cylbdar-uon. HaxoxneHue cepbl U e€ coeMHEeHUN B Mpupoje. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH CpPeIbl
COEIMHEHUSIMH Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOAOEMOB), CIIOCOOBI €ro MpeA0TBPAIlCHHUS.

OO6mras xapaktepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTENEHM OKHCICHUs. A30T,
pacmpocTpaHeHHe B mpupone, Qusmyeckue W XUMUYeckue cBoiicTBa. KpyroBopor azora B mpupone. AMMHUAK, €ro (Qu3uueckue H
XUMUYECKUE CBOMCTBA, MoydeHue u npuMeHeHue. Coiau aMMOHUS, UX (U3MUECKHE U XUMUYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ MmoiaydeHue, Gu3nueckue u XMMHYECKHue CBOMCTBa (00IIMe Kak MpelcTaBUTeNs Kiacca
KHCIIOT U crienuduueckue). Vcmonp30BaHre HUTPATOB M COJICH aMMOHUS B KAY€CTBE MUHEPATBHBIX YAOOpEeHNN. XUMUYECKOE 3arpsi3HeHUE
OKpY Karolled Cpeapl COeNMHEHUSMHU a30Ta (KUCIOTHBIC MOXAM, 3arps3HEHHE BO3[yXa, MOYBBI U BoJM0EMOB). Docdop, amioTporHbie
Moaudukanuu docdopa, husndeckue u xumudeckue cporictra. Oxcun docdopa (V) u GpochopHas kucnora, GU3NIECKUE U XUMHUIECKUE
CBOIiCcTBa, monyueHue. Mcmnonp3zoBanue GocharoB B kauecTBE MUHEPATBHBIX yI00pEHUI.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUS. YTJIepon,
AIJIOTPOTIHBIE MOIU(UKALIMU, PACIIPOCTPAHEHHUE B MPUpPOAe, Ppusnueckue U XMMHYECKHe cBoicTBa. AncopOrus. Kpyrosopor yrieposaa B
npupose. Okcuasl yriepoaa, ux (U3NYECKHe U XUMHYECKHE CBOWCTBA, JICMCTBUE HA JKUBBIE OPraHU3MBI, MOJTYYE€HHE U TPUMEHEHUE.
DKoJoru4ecKkre MmpoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yraepoda (1V), rumoresa rinobanbHOTO MOTEMIECHUS KIMMAaTa, MapHUKOBBIA A (eKT.
VYronbHast KHCIIOTa U €€ coNM, UX (U3UYECKHUE U XMMUYECKHE CBOMCTBA, MOTyueHne u nmpuMeHenue. KadecTBenHas peaxiys Ha KapOoOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEILCKOM XO3SICTBE.

[TepBoHavaibHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSAX yriieponaa (MeTaH, dTaH, STUJIEH, alleTWJICH, 3TaHOJ,
TIIMLEPHUH, YKCyCHas Kuciorta). [IpupoHble MCTOYHHKHU YTIEBOIOPOAOB (yroyib, MPUPOIHBIA Tra3, He(PTh), MPOAYKTHl UX TepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCJIKaX, YIJIEBOIaX — U UX POJIA B
KU3HM yeoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usmueckre M XMMHYECKHE CBOWCTBA, MoJlydeHHWe U mnpuMmeHeHue. CoenunHeHUs KpeMHus B npupojne. OOmue
npencraBieHuss o0 okcunae kpemuust (V) u kpemHueBoil kucnote. CHIMKATBI, WX HCIONB30BAaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiimme cTpouTeabHBIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, »ene300eToH. [IpoGiiemMbl 0€30MacHOro HMCIOIb30BaHUS
CTPOUTETBHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:



U3y4eHHe 00pa3ll0B HEOPraHUUYECKUX BEIECTB, CBOMCTB COJSHOM KUCIOTHI, IPOBE/ICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-HUOHBI U
HAOJII0/ICHUE TIPU3HAKOB WX TMPOTCKAHUS, OMBITHI, OTpa)karone (PU3MYecKrue W XMMHYECKHUE CBOMCTBA TAJIOTCHOB M MX COCIUHEHUI
(BO3MOKHO MCHOJIB30BaHUE BHUJIEOMATEPHAIIOB), O3HAKOMIJIEHHE C 00pa3laMu XJIOPHUIOB (TraJIOreHUI0B), O3HAKOMJICHHE C 00pa3liaMu Cephl
u e€¢ coeAMHEHUSMH (BO3MOXHO HKCIIOJIb30BAaHHE BHUAECOMATEpHAOB), HAOJIOJCHHE Tpolecca OOyIiIMBaHMSA caxapa IOJA JeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOThI, U3yYCHHE XHUMHUYECKHX CBOMCTB pa30aBJICHHONW CEPHON KHUCIOTHI, MPOBEICHUE KaueCTBEHHOM
peakiuu Ha Cynb(haT-uoH M HAOJIIOJICHUE MPU3HAKA e€ MPOTEeKaHWs, 03HAKOMIICHHE ¢ (PM3MYECKUMHU CBOWCTBaMH a30Ta, docdopa U ux
COeMHEHMI (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEpHUaIoB), oOpasaMu a30THBIX U (GocPOpHBIX yI0OpeHHil, MoayueHue, codupanue,
pacrmo3HaBaHWE M W3yYCHHWE CBOHCTB aMMHUaKa, MPOBEICHHWE KAYECTBEHHBIX pEaKIUid Ha HOH aMMOHHS M (ocdaT-HOH W H3YUYCHHE
MPU3HAKOB HX TMPOTEKAHUS, B3aMMOJCUCTBHE KOHIIGHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), H3yYSHHE MOJICNICH KPUCTAUTMYECKUX PEIETOK aiaMasa, rpaduta, QyiepeHa, 03HaKOMIICHHE ¢ TIPOLIECCOM aJIcopOLnu
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTHMBOrasza, MOJIydeHHE, cCOOMpaHue, pacro3HaBaHUE U U3YyUCHHE
CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHNE KAUYSCTBEHHBIX PEAKIMi Ha KapOOHAT M CHIIMKAT-UOHBI U W3YYCHHE NMPU3HAKOB MX MPOTEKAHUS,
03HAaKOMJICHUE C MPOAYKIMEH CHIIMKATHON MPOMBILIIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelne HeMeTallbl U
WX COCIUHEHHUS.

MeTaniibl M UX COCAUHEHUS

OO6m1ast XapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX MOJI0KeHUsI B [lepruonnueckoi cucreMe XUMHUIECKUX
snemeHToB [[. . MenneneeBa u crpoeHusi atoMoB. CTpoeHHEe MeTayuioB. MeTammnyeckas CBS3b M METAJUIMYECKash KPUCTAINYECKast
peméTKa. DIeKTPOXUMUIECKUN PsiJl HAMIPSHKEHUN MeTauioB. OU3NYecKre U XUMUYECKHE CBOMCTBA MeTauioB. OO0mue crocoObl MOTydeHus
MeTaisoB. [loHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyTYH, TIOPATIOMUHHNA, OpOH3a)
Y UX TIPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounble mMeTasuibl: nojoxeHue B Ilepuoguueckoit cucreMe xumuueckux 3ieMmeHToB . M. MenneneeBa, cTpoeHHe UX aTOMOB,
HaxoXJieHue B mpupoje. Pu3ndeckue U XUMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpust U Kajius). OKCUIIBI M TUJIPOKCUIBI HATPUS U KaJIHSL.
[IprMeHeHne MEeT0YHbIX METAIIOB U UX COCIUHEHUN.

[Ileno4yHO3EMENBbHBIE METAJIBI MAarHMii M KaJbLMi: mosiokeHue B llepmogmdeckol cucremMe xumuueckux syeMmeHtoB J[. .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaxXOXKJEeHHE B npupoae. Pu3znueckue M XMMHUYECKHE CBOWCTBA MarHus M Kajblus. Baxueiine
COCTMHEHHUS KaJbIUs (OKCHI, TUIPOKCHU]I, COJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHECHHS.

Amomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuyeckux snemeHToB J[. 1. MenneneeBa, cTpoeHHe aTroMa, HaXxO0XJIEHUE B
npupojie. Pu3nyeckne U XUMUIECKUE CBOMCTBA allfOMUHUS. AMDOTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHHS.

Kenezo: nonoxenune B lleprognueckoit cucreme xumudeckux snemeHtoB [[. WM. MenpgeneeBa, cTpoeHre aToma, HaXOXKJIEHUE B
npupoje. Gusnyeckue n XuMUIECKre cBOWCTBa xkene3a. Oxcunbl, ruapokcuabl u comm xenesa (1) u sxenesa (l11), ux cocras, cBoiicTBa 1
MOJIyYECHHE.

Xumuueckuii IKCnepumMeHm:



O3HaKoOMJIeHHEe ¢ o0Opa3llaMu METajuIoB M CIUIaBOB, UX (PU3MUYECKHMMH CBOICTBaMH, U3y4Y€HHUE DPE3YyJbTAaTOB KOPPO3UU METAJIOB
(BOBMOXKHO HCIOJIb30BaHUE BHUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA KajbI[Us M HATPUS C BOJOW (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), HCCIIEOBAaHUE CBOMCTB >KECTKOM BOJABI, Ipoliecca TOpEeHHUs jKele3a B KHCIoponae (BO3MOXKHO
UCIIOJIb30BaHNE BHUICOMATEPUAIOB), MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKIMii HAa WOHBI: MAarHus, KaJbIHS, AJIFOMHHHUS, IMHKA,
xene3a (1) u xxeneza (1l), megu (Il), HaOmogeHNe U omKMcaHWE MPOIECCOB OKPAITMBAHMS IJIAMEHW MOHAMH HATPHS, KIS U KaJbIUs
(BOBMOXKHO HCTOJB30BAHUE BUICOMATEPHATIOB), HCCICIOBAHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M TUAPOKCHIA ITMHKA,
pellIeHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeiile MeTalibl U X COSTUHEHUS.

XuMHus H OKpY:KaoLas cpeaa

BemectBa 1 Marepualnsl B MOBCEAHEBHOW KU3HU YejoBeka. bezomacHoe MCMOIb30BaHUE BEIIECTB M XUMUYECKUX PEaKIUil B OBITY.
[TepBast mTOMOIIB TPH XUMUYECKUX 0KOTAX M OTPABICHUSX.

XUMUYecKoe 3arpsi3HeHUE OKpYyKarollel cpenbl (mpeaenbHas JOMycTHUMasi KOHIIeHTpanus BemecTs, nanee — [11K). Poias xumuu B
pEIIeHUH YKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

M3yuyeHue 00pasIoB MaTepUasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnmnuie ceasu

Peanm3arust MEXIpEIMETHBIX CBsI3€H NMPU HM3YYCHWHM XWMHH B 9 Kjacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHHWE KaK OOIMIMX
€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITUMN, SBJSIONINXCS CUCTEMHBIMU JJIS1 OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHS: HAydyHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHajdu3, CHUHTE3, KIacCupUKaIus,
MEePUOANYHOCTh, HAONIO/IEHHE, SKCIEPUMEHT, MOJCIUPOBAHHME, W3MEpPEHHE, MOJENb, SBJICHHE, MAapHUKOBBIA JPQEKT, TEXHOIOTHUS,
MaTepHaJIBL.

dwusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaITMOAKTUBHOCTb, MOJIEKYJIa, IIEKTPUUECKUH 3apA/,
MIPOBOJIHUKH, TIOJYIPOBOJHUKH, TUIICKTPUKU, (POTORIEMEHT, BEIIECTBO, TEI0, 00BhEM, arperaTHoe COCTOSHHE BEIIeCTBa, a3, pacTBOP,
pPacTBOPUMOCTb, KPHCTAJUIMYECKasi peIIETKa, CIUIaBbl, (U3NYECKHUE BEIWYMHBI, CIUHUIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO,
IUTaHeTHl, 3BE37161, CoJHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, HSKOCHUCTEMa, MHUHEpaJIbHBIC YIOOPEHHS, MHKPOIIEMEHTHI, MaKPOIJIEMEHTHI,
MUTATEIIbHBIC BEIIECTRA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOILITUBO, BOAHBIE PECYPCHI.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI MPOTPAMMBI IO XUMHWU HA YPOBHE OCHOBHOI'O OBHIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPaMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUS JOCTUTAIOTCS B XO/€ OOYUCHHSI XUMUU B €IUHCTBE
y4eOHOM ¥ BOCIUTATENBHON JESITEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUWCKHMMH COLMOKYJIBTYPHBIMH M JYXOBHO-



HPAaBCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMHU B OOILIECTBE MpaBUJIaMM MU HOpPMaMH IOBEAEHUS U CIIOCOOCTBYIOT IpOLleccaM CaMOIO3HAHUS,
CaMOPAa3BHUTHUS U COIMATIHM3AINN 00YYarOIINXCA.

JINYHOCTHBIE PpE3yJbTaThl OTPAKAT TOTOBHOCTh OOYYarOIIMXCSl PYKOBOACTBOBATHCS CHUCTEMON IIO3UTUBHBIX ILIEHHOCTHBIX
OpHUEHTALMH U PACIIUPEHUE OIbITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

HCHHOCTHOI'O OTHOLICHHA K OTCUCCTBCHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY M HAYYHOMY HACJICIHUIO, IMOHUMAHHWA 3HAYCHUA
XMMHUYECKON HAayKH B )KM3HM COBPEMEHHOr0 OOIIeCTBa, CHOCOOHOCTH BIIA/IETh IOCTOBEpHON MH(OpManueil o nepeaoBbIX TOCTHKEHUAX U
OTKPBITUSIX MUPOBOW M OT€UECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA M OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

NpeaACTaBJICHUA O COOUAJIBHBIX HOpPMax W IIpaBHJIaX MCEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBCEC, KOMMYHI/IKaTI/IBHOI\&
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, ydyeOHOHMCCIeI0BaTeNbCKOM, TBOPYECKOW M JPYIMX BHMJAX AEATENbHOCTH, FOTOBHOCTH K
pa3H006pa3H01‘/’1 COBMECTHOM ACATCIIBHOCTH IIPpW  BBINIOJHCHU U y‘-IC6HI)IX, II03HABAaTCJIbHBIX 3aJa4, BBbIIOJHCHUHN XHMHUYCCKUX
HKCHEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMONOHHMMAHMIO M B3aUMOIIOMOIIM B IIpolecce 3TON ydeOHOM
JACATCIBbHOCTH, TOTOBHOCTH OILICHUBATH CBOE MOBCACHHEC U IIOCTYIIKKM CBOHX TOBapI/IHIeﬁ C IMO3WIUN HPABCTBCHHBIX W IMPABOBBIX HOPM C
y4€TOM OCO3HAHMsI OCJIEACTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEJICTABICHNUS O BEIECTBE U XMMHUYECKOW pEaKLUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKHW WU COCTaBJIAIOINHUEC OCHOBY JIA NMOHUMAaHHA CYHIHOCTH Hay‘-IHOI\/'I KapTUHBI MUpa, NPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAIX
Pa3BUTHS IPUPO/IbI, B3AUMOCBS3SX UEIOBEKa C IPUPOTHON CPeaoi, O PO XMMHMHU B IO3HAHUH 3THX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHUBEI, HAIIPABJIICHHBIC HA IMOJYUYCHUC HOBBIX 3HAHUM 10 XHUMHHU, H€O6XOI[I/IMI>I€ JJIsA 00BICHEHHS Ha6J'IIO)Ia€MI>IX
MIPOLIECCOB U SIBJICHUH, T03HABATENbHOM, HH(OPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHOM PabOTHI €
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMU CPECTBAMH UHPOPMAIIMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOYYEHHIO U TO3HAaHUIO, JIO0O03HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K €aMOOOpa30BaHUIO, NPOEKTHOH WU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BbIOOpY HANpaBICHHOCTH U YPOBHS 00y4eHHUs B JalIbHEHIIIEM;

4) ¢popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKU Ha 370POBbIN 00pa3 >KU3HU, OCO3HAHUE
MOCTIE/ICTBUM U HENPUATHE BPEIHBIX MPUBBbIUEK (YHMOTPEeOIEeHUs KOOI, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJICHUS MTPABUII
0€301MacHOCTH NP OOpalleHNH ¢ XMMUUYECKUMHU BEIIECTBAMU B OBITY M pEaJIbHOM JKU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3YUYEHHIO Npodeccuili M Tpyla pa3iMyHOrO poja, yBaK€HHE K TPydy M pe3ysibTaTaM TpyIOBOMH
ACATCIIbHOCTH, B TOM YHUCJIC HA OCHOBC NMPUMCHCHUSA MPCAMCTHBIX 3HAHUH T10 XUMHH, OCO3HAHHBIN BBIGOp HH,Z[HBHI[yEUIBHOfI TPACKTOPUU
IPOAOIDKEHHUsT 00pa30BaHUs C y4ETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHHM, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,



YCIENTHOW MPOQPECCHOHATIBHON JESITEIIbBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJIallTUPOBATHCA B MPOodecCHOHATBHOM
cpene;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS

IKOJIOTHYECKU IIeJIECO00pa3HOe OTHOIICHHE K MPUPOJC KaK MCTOYHUKY KU3HU HA 3eMiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHMMAHHE
IIEHHOCTH 37I0pOBOTO0 W 0Oe30macHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3WYECKOMY H TCUXHYECKOMY
3JI0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHUSI TPAaBHJ OE30MACHOTO TMOBEICHHUs MPH padoTe C BEIISCTBAMH, a TAKXKE B CHTYaIUsX,
YIPOXKAKOIIUX 30POBBIO U KU3HHU JIFOJIEH;

CIOCOOHOCTH NMPUMEHSTh 3HAHMUSI, TOTy4aeMble MPH W3YUYEeHUH XUMUH, JJIS PEIICHHs 3aJ1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHOM
CpeJIoii, I TOBBIIICHHUS YPOBHS 3KOJIOTUYECKOW KYJIbTYpbl, OCO3HAHUS TIIIO0ATBHOTO XapakTepa AKOJIOTMYECKUX MpoOieM U MmyTed Hhx
peIHGHI/ISI HOCpeIICTBOM METOOAOB XHMHH, DOKOJIOI'MYECKOI'0O MBbIIJICHUA, YMGHI/ISI pYKOBOZICTBOBaTI)CSI nMm B HOBH&B&TGHBHOﬁ,
KOMMYHHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

B cocTaBe metanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE 7151 (HOPMUPOBAHUSI MUPOBO33PEHHUSI OOIIIEHAYYHbIE MTOHATHS (3aKOH,
TCOpI/Iﬂ, HpI/IHIII/IH, THUIIOTE3Aa, q)aKT, CHUCTEMA, HpOIIGCC, 3KCHepI/IM€HT nu IIperC.), KOTOpI)Ie I/ICHOJII)SYIOTCSI B CCTCCTBGHHO-Hay‘IHI)IX
y4eOHBIX MpEeAMETax U MO3BOJSIOT HA OCHOBE 3HAHUH M3 3TUX MpPeAMETOB (HOPMHUPOBAThH MPECTABICHUE O LEJIOCTHOM HAay4YHOUH KapTHUHE
MHUpa, W YHHUBEpCalbHble YydeOHble JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHbBIE, PETyJISITUBHBIE), KOTOpPbIE O00ECIEYMBAIOT
(dhopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEILHOMY TIAHUPOBAHHUIO M OCYIIECTBICHUIO YIEOHOU NEATEIbHOCTH.

IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

basoBble JJoruueckue 1eicTBUS:

YMeHI/ISI HUCITIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'II paCKpBIBaTI) CMBIC]I XUMHWYCCKUX HOHSITI/Iﬁ
(BBIOENATHh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh B3aUMOCBS3b C JPYTMMH MOHSITHUSMH), UCIOJIB30BATh MOHITUS IS OOBSACHEHUS
OTOCIIBHBIX (baKTOB 158 $[BJ'I€HI/II71, BBI6I/IpaTI) OCHOBaHUA " KpI/ITepI/II/I JUJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB U XUMHUUYCCKUX peaKuHﬁ,
yCTaHABIUBATh MPUYMHHO-CICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH W3YYECHHs, CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHEIE,
)IeJIYKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I), JAcJIaTh BBIBOJAbI U 3aKJIFOYCHU S,

yMEHHE MPUMEHATh B TPOIECCe TMO3HAHWs MOHSTHUS (MPEAMETHBIE U MeETanmpeaMETHBIE), CUMBOIMYECKUE (3HAKOBBIE) MOJEIH,
chonbsyeMme B XHMMMHH, Hp606paSOBI)IBaTI) IHI/IpOKO HpI/IMeHSIeMBIe B XUMHUHU MOJICIIBHBIC Hpe)ICTaBJ'IeHI/ISI — XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOJ'I
AJIEMEHTA), XUMHUUYeCcKass popMylia U ypaBHEHUE XUMHUYECKOW peaklMd — MPH PElIeHUH y4eOHO-TO3HABATENbHBIX 337a4, ¢ YUYETOM ITHX
MOAOCJIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJIAATE U xapaKTepmoBaTL CYHICCTBGHHI)IG HpI/ISHaKI/I 1/13yqaeme 06’I)CKTOB — XUMHUYCCKHUX BCUIICCTB U
XUMHYECKUX PEAKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUIHMHHO-CIICICTBEHHBIC CBSI3U U MPOTHUBOPEUHUS B M3yYaeMBIX MpoIeccax U
SABJICHUAX.

ba3oBble uccaenoBarebckue JeHCTBYSA.



YMEHHE HCTIO0Ib30BaTh MOCTABICHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B KAUECTBE OCHOBBI AJisi (HOPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUI;

MpUOOpETEHUE OMbITA O MJIAHUPOBAHUIO, OPraHU3aIMH U MPOBEACHHUIO YUCHUYECKUX SKCIIEPUMEHTOB, yMEHHE HAOII0AATh 32 X0JA0M
mporecca, CaMOCTOATENbHO MPOTHO3UPOBATH €r0 Pe3ynbTaT, (HOopMyIupoBaTh OOOOIIEHHS M BBIBOABI IO pE3yJIbTaTaM MPOBEIEHHOTO
OTIbITa, UCCIIEIOBAHMS, COCTABIATH OTUET O MPOJIEIaHHOI paboTe.

Padora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEACTABICHHUS, OTYy4aeMyIO U3
pa3HbIX MCTOYHMUKOB (HAay4HO-TIONYJIIpHAs JHUTEepaTypa XUMHUYECKOIO COJAEpKaHMs, CIpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTHYECKH OIIEHUBATh MPOTHUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE IPUMEHSTh Pa3JInYHbIE METOIbI M 3aIPOCHI IIPH MOUCKE U 0TOOpe HH(OPMAIMH U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX
JUIS BBIMOJHEHHUS Y4YeOHBIX M TMO3HABATENBHBIX 3a7ad OMNpPENelNEHHOrO THIA, MNPUOOpPETeHHE OmbiTa B 00JaCTH HMCHOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIAJCHUE KYJIBTYpOH aKTUBHOI'O HCIIOJIb30BAHHS PA3IIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMANIbHYIO (opMy MpelcTaBieHHUs WH(GOPMALUKU M WUIIOCTPUPOBATH pEIIaeMble 33/Ja4d HECIOKHBIMU
CXeMaMH, AHarpaMMaMH, IpYyruMu popMamu rpaduKu ¥ UX KOMOWHAIMSIMH;

YMEHHUE MCIIOJIb30BaTh W aHAJU3UPOBATh B Ipolecce y4yeOHOW M HCCIIeAOBATENbCKOM NEesATeTbHOCTH HH(GOPMAIMIO O BIUSHUM
IIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341MCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY’KaIOIEH MPUPOTHON CpeIbl.

KoMMmyHuKaTHBHBIC yHHBEpCaIbHbIE y4eOHbIC JCHCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XO0J€ AWaiiora W (WIM) JUCKYCCHHM) TIO CYIIECTBY OOCYXIaeMoil TeMbl, (pOopMyIMpoOBaTh CBOU
IIPEIOKEHUS OTHOCUTEIBHO BBINIOJHEHMS NIPEAJIOKEHHOM 3a1a4;

YMEHHUSI TPEJCTaBISATh MOJIYUYEHHBIE PE3yJbTaThl IMO3HABATEIbHOM JESITENbHOCTM B YCTHBIX M IHCBMEHHBIX TEKCTaX; Jeiarhb
MPE3EHTAIMIO Pe3yJbTaTOB BBITOJHEHHUS XMMHUYECKOI'O HKCIEpUMEHTa (JJaOOpaTOPHOIO OMBITA, JJAOOPATOPHON PabOTHI MO UCCIIEOBAHUIO
CBOMCTB BEIIIECTB, y4€OHOTO MTPOEKTA);

YMEHHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHON IMO3HABATENBbHON M MCCIIENOBATENbCKON AEATENbHOCTU MpPU
pElIeHNH BO3HUKAIOMIUX MpoOJieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIAaCOBaHMS MO3MLIMHA (00CYXIeHUs, OOMEH MHEHMSIMH,
«MO3TOBBIE€ IITYPMBD», KOOPJMHALMS COBMECTHBIX ICWCTBUI, OIpe/elieHHe KPUTEPHEB IO OIEHKE KadecTBa BBINOJIHEHHOW paboThl U
JpyTHE).

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIE 1eiCTBHUSA:

YMEHHE CaMOCTOSITENIbHO OMPENENATh LENU IeATeIbHOCTH, IIAaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTU
KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTh, BbIOMpaTh Haubosee 3(ddexkTuBHBIE CHOCOOBI peleHHs y4eOHBIX W TO3HABATENIBHBIX 334,
CaMOCTOSITENILHO COCTABJISITh MM KOPPEKTUPOBAThH MPEAJIOKEHHBIA aIrOpUTM JEHCTBHI MPHU BBHIMOJIHEHUN 33JaHUIl C Y4ETOM MOIy4YEHUS
HOBBIX 3HAHHMH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKLUAX, OLECHUBATH COOTBETCTBUE MOIYYEHHOTO pe3ysibTaTa 3asBJICHHON 1Ny,
YMEHHUE UCIOb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPEIJIaraéMble€ B YCIOBUU 3a/1aHUM.



HNPEIMETHBIE PE3YJIbTATbHI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHIO 00S3aTENBHOTO COJEP)KaHUs, YCTAHOBICHHOTO JaHHOW (eaepanbHON paboueit
MIPOrpPaMMOii, BBIICISIOT: OCBOGHHBIE 00YyYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IeUCTBUH, crienuduyeckue i mpeIMeTHON
obmactu «XuUMUS», BUIBI JCSITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMA, €r0 WHTEpHpETally, MpeoOpa3soBaHUIO U TNPHUMEHEHHUIO B
Pa3IMYHBIX YUeOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxaTrb C(OPMHUPOBAHHOCTH Yy
oOyJaromuxcst yMEeHHI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSITHH: aTOM, MOJIEKYJa, XUMUUYECKHUI 3JEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEUIECTBO,
cMech (OJHOpO/IHAs M HEOJHOPOJ/HAs), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJISpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAas Macca, MaccoBas [OJii XUMHYECKOr0 3JEMEHTa B COCJUHEHUH, MOJSPHBII O00BEM, OKCHI, KHUCIOTa, OCHOBaHUE, COJb,
3JIEKTPOOTPHUIIATEIEHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKash pEakuus, KIACCUPHUKAIMS PEaKIHid: PEeaKIUd COCOUHEHUS, pPEeaKIuu
pas3ioKEeHUs, peakluy 3aMelIeHUs, PeaKIHu OOMEHa, 3K30- U IHAOTEPMUYECKUE pEeaKlUH, TEIIoBoW 3(PGEeKT peakiuu, SApo aroma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasl OpOUTalb, paJuyc aromMa, XUMUYECKas CBA3b, MOJSAPHAs U HEMOJSIpHAs KOBAJIEHTHAsl CBSI3b, HOHHAs
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBas JI0JIsI BEeIIeCTBA (MPOLIEHTHAsA KOHIIEHTPAllKs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHATD 3TH MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILECHUI;
MCMOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JUIsl COCTaBJIEHUS (POPMYJT BEIIECTB M YPAaBHEHUH XUMHUECKUX PEAKIIU;
OIpeJIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb OKHCICHHS JIEMEHTOB B OWHAPHBIX COCIUHEHHUSX,
NPUHAJISKHOCTh BEIIECTB K ONPENEIEHHOMY KJIAacCy COeIUHEHHMH 1o (opMmyiaMm, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHas WM MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSIX;
packpbiBaTh cmblca llepuonnueckoro 3akona JI. M. MenneneeBa: 1€eMOHCTPUPOBATh NOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHUX JIEMEHTOB OT MX noinoxeHus B [lepuoamdeckoll cucreMe, 3aKOHOB COXPAaHEHMsI MAcChl BEUIECTB, MOCTOSIHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO Y4€HUs1, 3aKOHa ABOTajpo;
ONUCHIBATh W XapaKTepu3oBaTh TabnuuHyio ¢opmy llepuognueckoit cucTeMbl XMMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSITHUS «TJIaBHAas
noarpymnmna (A-rpynna)» u «nobouynas noarpymnmna (b-rpymnma)», mansie 1 OoJbIIMe NEPUOJIbl, COOTHOCHTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS
B Tabnuue «Ilepuonuyeckas cuctema xumuueckux snemeHToB /. M. MennaeneeBay ¢ 4MCIOBBIMU XapaKTEpUCTUKAMU CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi si/ipa, o0lIee YUCII0 SJIEKTPOHOB U paclpeieieHue UX 110 3JIEKTPOHHBIM CIIOSM);
KJ1acCU(UIIUPOBaTh XUMHUUYECKHE 3JEMEHThl, HEOPraHMYECKHE BEIeCTBA, XMMUYECKHE peakiHuu (M0 YMCIy M COCTaBy YYacTBYIOLIUX B
peaKIfy BEMIECTB, MO TEII0BOMY dhdexTy);
XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEIIECTB Pa3JIMYHBIX KIJACCOB, MOJTBEp)KIas OINHUCAaHUE IMPUMEPaMU
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIINIL;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBpAILEHUI
B Pa3JINYHBIX YCIOBHSIX;



BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJI0O XHMHYECKOTO 3JIeMEHTa 1o (opmyiie
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPAaBHEHHUIO XMMUYECKOM peaKkiuH;
IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW JESITEeIbHOCTH — aHajdu3 M CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTHU3alHUIo,
KJ1acCU()MKALIMIO, BBISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBSA3EH — JJISl U3YUYECHHUSI CBOMCTB BEUIECTB M XMMHUYECKUX PEaKIUi, €CTEeCTBEHHO-
Hay4HbIC METO/Ibl IIO3HAHUS — HAOJII0IEHUE, U3MEPEHUE, MOJICINPOBAHHUE, SIKCIIEPUMEHT (peasibHbIN M MBICICHHBIH);
ClleIoBaTh IpaBWJIaM I[OJb30BaHMA XHMMHUYECKOM IOCYyZ0M M J1abOpaTOpHBIM 00OpYAOBaHMEM, a TaKKe IpaBUiIaM OOpalleHus c
BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJIHEHHUIO JAOOPATOPHBIX XMMHMUYECKHUX OMNBITOB MO MOJIYYEHUID U COOMpaHMIO
ra3oo0pasHbIX BeLIeCTB (BOAOpPOJAa W KHUCIOPOZa), HPUTOTOBICHUIO PAcCTBOPOB C OINpPENelIEHHOM MaccoBOM jaosiell pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBAaTh M IPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PAaCHO3HABAHUIO PACTBOPOB MLIENOYEH M KHUCIOT C MOMOILBIO
WHIUKATOPOB (JaKkMyc, heHondranent, METUIOPAHXK U APYTHUE).

K xonmy oOyuenms B 9 KJiacce mpeaMETHBIE pe3yjbTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTpaxarbh c(HOpPMHUPOBAHHOCTH Y
o0yyaromuxcs yMEeHui:
PacKpbIBaTh CMBICT OCHOBHBIX XMMMUYECKMX MOHATUH: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHOH, aHUOH, IIPOCTOE BEILIECTBO,
CJIO’)KHOE BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKasi PeaKlMsl, XUMUYECKasi CBs3b, TEIUIOBOU
3¢ (deKT peakiuu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, SJIEKTPOIUTHI, HEAIEKTPOIUTHI, INEKTPOIUTHYECKAs JUCCOLUALUS, PEAKIIUN HOHHOTO
oOMeHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMBble PEakKlMd, OKUCINUTEIbHO-BOCCTAHOBHUTENbHbBIE PEAKIINU,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJIEHUE, AJJIOTPONHUs, aMPOTEPHOCTh, XUMUYECKasi CBsI3b (KOBaJEHTHAas, MOHHas,
MeTaJUInYecKas), KpUCTaJUIMYecKas pemérka, KOppo3uss METaIoB, CIUIaBbl, CKOPOCTb XMMHMYECKOW peakIH, MpeAeabHO JOIyCTHMAas
koHuenTpanus [1JIK BeniecTna;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSATH 3TU MOHITHS IIPH ONUCAHUM BELLECTB U UX MPEBPAILCHU;
HCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JJISl COCTaBJICHUs (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;
OTIpEeEIATh BAJIEHTHOCTh U CTENIEHb OKHCIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3IMUYHOI0O COCTaBa, IPUHAAJIEKHOCTh BEIIECTB K
OTpe/IeIEHHOMY KJIAcCy COEIMHEHUH 1mo ¢opMysaM, BUJ XUMHUECKON CBSA3M (KOBaJICHTHAsl, HOHHAs, METAIUTMUECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsA] HOHa IO XMMHMYECKOll ¢opMmylie, XapakTep cCpelabl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COEIWHEHUH, THII
KPUCTAJININYECKON PEIIETKN KOHKPETHOTO BELIECTBA;
packpsiBaTh cMmblca Ilepnoanueckoro 3akona [[. 1I. MenzaeneeBa U 1eMOHCTpUpPOBAaTh €ro NMOHMMAHME: ONMCBHIBATH M XapaKTEPHU30BaTh
tabnnunyio ¢opmy Ilepuoanueckoil cUCTEMBl XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh IOHSATHS «rJaBHas mnoAarpynna (A-rpymma)» u
«mobounas noarpynna (b-rpynma)», mansle U OoNbLIME NEPHOABI, COOTHOCUTH OOO3HAUYEHHUS, KOTOpble MMEIOTCS B HEPUOJIUYECKOi
TabJnlile, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, oOliee Yucio 3JIEKTPOHOB U
pacripesielieHue MX IO AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB 3JIEMEHTOB U UX COEIMHEHHH B
npejenax Majblx MEPHOO0B U IIaBHBIX NOATPYI ¢ YYETOM CTPOEHUS UX ATOMOB;



KJ1acCu(UIUPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHMYECKHE BEIECTBA, XMMUYECKHE Peakiuu (IO YHCIY M COCTaBy YYacTBYIOLIUX B
PEaKIMU BEIIECTB, 110 TEIIOBOMY 3((EKTy, 10 U3MEHEHUIO CTENeHEN OKUCICHNU XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATh) OOLIME U cHelU(UUecKre XMMUUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEILECTB, MOATBEPKAas ONMCAHUE
IIpUMEpaMH MOJIEKYJIIPHBIX Y HOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTABJIAAITh YPAaBHEHHUs JJIEKTPOJIMTHYECKONW JUCCOLMALIMM KHUCIOT, IIEJIOYEH M COJIEH, IOJIHBIE M COKpAUIEHHBbIE YPABHEHUs DPEaKLHUU
HMOHHOr0 0OMeHa, ypaBHEHMs PeakLni, TOATBEPKAAIOIIUX CYLIECTBOBAHUE T€HETUUECKON CBSA3M MEK/Y BEILECTBAMU PA3JIMYHbIX KJIACCOB;
PacKpbIBaTh CYLUIHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUil TOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOI0 OanaHca 3TUX peakLuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUSI XUMHUUYECKUX IIPEBPALLECHUN B PA3IIMYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIO XHMHUYECKOro 3JieMeHTa 1o (opmyie
COCIMHEHMS], MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIINY;

cOOIIOIaTh MTPABMIIA TIOJIB30BAHUS XUMHUECKOH MOCy 101 U 1Ta00paTOpHBIM 000pyJ0BaHHEM, a TAKKE MpaBuia 0OpaIleHUs C BELIECTBAMU B
COOTBETCTBUM C HHCTPYKLHMSMHU I10 BBIIOJHEHUIO J1a0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHUIO UM COOMpaHHIO Ia3000pa3HbIX
BEIIECTB (aMMHUaKa 1 yIiIeKUCIIOro rasa);

MPOBOAMTH pEaKLMU, NOATBEPKIAIOIINE KAaUeCTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB: PaclO3HABATh ONBITHBIM MYTEM XJIOpUI-, OPOMHUI-,
nojua-, kKapOoHar-, pocdar-, CUIMKaT-, CylbdaT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yUYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE
B BOJHBIX PaCTBOPAX HEOPTraHUYECKHUX BEIECTB;

MIPUMEHSTh OCHOBHBIE ONIEPALlUU MBICIUTENBHOMN AESITEIbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AIIUIO, BbISIBICHHE
MIPUYMHHO-CIEACTBEHHBIX CBA3€U — JUUI U3YUYCHUS CBOMCTB BELIECTB U XMMHYECKUX PEaKIMil, €CTECTBEHHO-HAYYHbIE METObI ITIO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KosnuecTBo yacoB
Ne HaumenoBanue pa3jiesioB dueKkTpoHHbIe (LM pPOBbLIE)
n/n | ¥ TeM NpOrpaMMbl Bcero KoHrpoamuse ipaxTiaeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHble XUMHUYECKHE MOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
' PaKTHYECKOMI https://m.edsoo.ru/7f41837c
JIESATEITLHOCTH YEJIOBEKA
19 BemectBa n xuMuueckue 15 1 bubnnoreka IIOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimune npeacTaBuTe I HCOPraHUYECKUX BellecTB
21 Boznyx. Kucnopoz. 6 bubmuoreka [JOK
' [TonsTie 00 oKcuIax https://m.edso0.ru/7f41837c
29 Bonopon. [lonsitue o 8 1 bubmuotexa [JOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6nuoreka [IOK
' 00 OCHOBaHHUSIX https://m.edso0.ru/7f41837c
24 | neopramccns 11 1 1 bubmmorexa LIOK
' P . https://m.edsoo.ru/7f41837c
COCTMHEHU N
Wroro no pazneny 30

Pa3nea 3. Ilepuoanyecknii 3axkon u Ilepuognye
Xumuueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbLHbBIE pPe€akIumn

cKasi cucTeMa XuMmn4yeckux 3jeMeHToB /I. . MenneneeBa. CTpoeHue aToMoB.

3.1

[lepuoauueckuii 3aK0H U

7

Ilepuoauyeckas cucrema

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKHUX 3JIEMEHTOB JI.
N. MenneneeBa. CtpoeHue
aToMa

XUMHYECKasa CBI3b.

392 OKuCIUTEIBHO- 8 bu6nmoreka [IOK
' BOCCTAHOBUTEJILHBIE https://m.edsoo.ru/7f41837c¢
pEeaKINH
bu6nuoreka [IOK
Hroro no paspeny 15 https://m.edsoo0.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmiorexa LJOK
P P https://m.edsoo0.ru/7f41837¢c
OBILIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KoanuecTBOo 4acoB

Ne HanmenoBanmue pa3jiesioB JuiekTpoHHbIE (HUGPOBDbIE)
n/n | ¥ TeM NporpaMmMbl Bcero Konrpoubabie IlpaxTiieckne oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
e I 1 BuGmorea 110K
' https://m.edso0.ru/7f41a636
paszenoB Kypca 8 kiacca
1.2 ;ii?{i};;ée HOCTH 4 bubmorexa LIOK
' P . https://m.edso0.ru/7f41a636
XUMHUYCCKHUX PEAKITHHA
DIIEKTPOTUTHIECKAS
13 JYCcCcoIMaIusl. 8 1 1 bu6nuoreka [IOK
' XUMHYECKUE PEaKIuH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Pa3znea 2. HeMeTaJ1JIBI M HX COeIMHEHHS
OO01mas xapakTepucTHKa Buborexa [IOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1 .
https://m.edsoo0.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO01mas xapakTepucTHKa
0o | XMMHYECKHUX DJIEMEHTOB 6 but6mmoreka [IOK
' VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61mas xapakTepuCcTHKa
03 | XMMHYECKUX DJIEMEHTOB 7 1 bubnmoreka [JOK

VA-rpynmnsl. A30T,
dbocdop u ux coequHEHHS

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01as xapakTepuCcTHKa
o4 | XMMHYECKUX DJIEMEHTOB 8 bu6nmoreka [IOK
' IVA-rpynmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHCHUS
Hroro no pazneny 25
Pazjen 3. MeTa/Liibl M X COeIMHEHUS
31 OO0mue cBoiicTBa 4 bu6mmoreka [IOK
' METAJIJIOB https://m.edsoo.ru/7f41a636
39 Baxneiinine MeTalIbl U BX 16 bubmuorexa [IOK
' COC/IMHCHUS https://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumusi u okpy:kamomas cpeaa
41 BemectBa u marepuainsl B 3 bubnmnorexka HOK
' JKU3HU YeJIOBEKa https://m.edso00.ru/7f41a636
Hroro mo paznueny 3
PeszepBHoe Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO Yyacos DJIeKTPOHHbIE
Ne
n/ | Tema ypoka Aara unGposnie
. yp Beero KonTposabHubie IIpakTuyeckue W3yueHus 0GpazoBaTeNbHbIE
padoThbI padoThI pecypeb
IIpeamer xumun. Poap xumuu B bubmorexa [IOK
1 pedl ’ 1 https://m.edsoo.ru/ff0d21
JKM3HHU YejI0BeKa. Tera 1 BelecTBa 0c
IlonsaTue o MeTomax MO3HAHUS B bubmorexa LIOK
2 A 1 https://m.edso00.ru/ff0d22
XAMUH
1e
lpamans s saGopazopms Bumiorexa LIOK
3 paBuia p patop 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI OOpaIIICHUS C de
J1a00paTOPHBIM 000PYTOBAHUEM —
YucTeIe BEecTBa U CMECH bubmmorexa [TOK
4 m . 1 https://m.edsoo.ru/ff0d26
CrniocoOsl pa3aeneHus cMmecei ca
[IpakTuueckas padora Ne 2 bubnnorexa [JOK
5 | «Pa3nenenue cMmeceil (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPCHHOW COJIN ) c8
bu6mmorexa [JOK
6 | ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6C
XUMUYeCKre 3IEMEHTRI. 3HAKH bubmmorexa [TOK
7 ' 1 https://m.edsoo.ru/ff0d2b
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB o8
8 | IIpocThie U CIIOKHBIC BEIIECTBA 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a
6C

bu6mmoreka [JOK

9 | ATOMHO-MOJICKYJISIPHOE Y4CHHE https://m.edsoo.ru/ff0d2d
50
e Bumorers 110K
10 5 ' PMYJId. https://m.edsoo.ru/ff0d2e
BajeHTHOCTh aTOMOB XMMUYECKUX 26
DJICMCHTOB ae
OTHOCHUTENBHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OTHOCHTENbHAS MOJIEKYJIAPHAS https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 1011 XUMHYECKOIO bubmmorexa [IOK
12 A https://m.edsoo.ru/ff0d35
3JIECMEHTA B COCIMHCHUN 0c
Komngectso BemecTBa. Moab bubmmorexa [TOK
13 111 ’ ’ https://m.edsoo.ru/ff0d52
MounspHas macca 30
dusnueckne U XUMUYECCKHE bubmmorexa [TOK
14 https://m.edsoo.ru/ff0d37
SIBJICHUSI. XUMUYECKasl peaKims fa
[Ipu3Haky ¥ yCIIOBUSA MPOTEKAHUS bubmmorexa [TOK
15| P y 1P https://m.edsoo.ru/ff0d3a
XUMUYECKUX PEAKIUN 16
3aK0H COXpaHEHHUS MacChl bubmorexa [IOK
16 b https://m.edsoo.ru/ff0d3b
BeIECTB. XUMUYECKUE YPABHEHUS 38
BrIunciaeHus Konm4yecTBa, MacChl bu6nmoreka [JOK
17 | BemecTBa M0 ypaBHCHHSIM https://m.edsoo.ru/ff0d57

XUMHYECKHUX PEAKIUI

08



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

18

Krnaccudukanus XaMHIecKux
peakimii (CoeTMHEHHS,
pa3ioKeHus], 3aMEelIeHUs, 0OMeHa)

bubmuoreka [JOK
https://m.edsoo.ru/ffOd3f
34

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHne 1
cucTeMaTu3alus 3HaHu!

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40
c4

20

KonTponbnas padora Nel no teme
«BemecTBa 1 XuMHUECKUE
peaxKum

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d42
90

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopon — snemenr u
npocroe BeuecTBo. O30H

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d44
8e

22

OuznuecKue U XUMUIECKHE
CBOMCTBA KHCIIOpoJa (peakuu
okucieHus, ropeaue). [loustue o6
OKCcHJax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d46
14

23

CrocoOsI MoTy4eHHs KHCI0poia B
1a00paTOPUM U MIPOMBIIIIICHHOCTH.
[IpuMmeHeHue Kuciopoia

bubmuoreka [JOK
https://m.edsoo.ru/ff0d49
7a

24

TennoBoit 3¢ ekt xumuueckoit
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- U DHIOTEPMUIECKHIX
peaKImsx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d47
90

25

TornuBo (HedTh, yroib U METaH).
3arpsi3HeHue Bo3ayXxa, CocoObl
€ro Mpe10TBpaICHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c
4a

26

[IpakTruyeckas padora Ne 3 o Teme
«ITonmydenue u cobnpanue
KHCJIOPO/1a, U3YUYEHUE €r0 CBONCTBY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4a
e2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

27

Bonxopon — anemeHT u mpocToe
BemlecTBo. Haxoxnenue B npupoae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4d
do

28

dusnueckue U XUMHUYCCKUE
cBolicTBa BojiopoJia. [I[pumenenne
BOJIOPOJIA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4d
do

29

ITonsaTHE O KHCIOTAX U COJISIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50
d2

30

CriocoOblI nosty4eHus BOAOPOJa B
nabopaTopuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

31

[IpakTuueckas padbora Ne 4 o Teme
«[lomyuenue u cobupanue
BOJIOPOJIA, M3YUEHHE €r0 CBOUCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd4f
42

32

MounsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d54
2e

33

Brrunciaenus 00b€Ma, KOJIUYECTBA
BEIIIECTBA ra3a 1o ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55
a0

34

Brruncaenus 006MOB ra3os 110
YpaBHEHHUIO PEaKIu Ha OCHOBE
3aK0HAa 00HLEMHBIX OTHOIIEHUH
ra3oB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d57
08

35

Ddusnueckre 1 XUMUIECKHE
CBOWCTBA BOJEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d58
7a

36

CocraB ocHoBauuii. [Tousarue 00
HHAUKATOpax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

e2

37

Bopa xak pactBopurens.
Hacpliiennbie U HeHACHIIIEHHBIE
pactBopbl. MaccoBast 1oJist
BEIIECTBA B paCTBOPE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b
40

38

[IpakTrueckas padota Ne 5 o reme
«ITpuroroBiieHne pacCTBOPOB C
onpeaeéHHON MacCOBOM 1oJei
PACTBOPEHHOTO BEILIECTBA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5e
ba

39

KonTponbnas padora Ne2 no teme
«Kucnopoa. Bogopona. Boga»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d63
42

40

Oxcuppl: cocTaB, KilacCUpUKaLUs,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d66
4e

41

[Tonyuenue u xumMu4ecKue
CBOMCTBA KHUCJIOTHBIX, OCHOBHEIX H
aM(}OTEPHBIX OKCUIOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d66
4e

42

OcHoOBaHU: COCTAB,
KiaccuduKalus, HOMEHKIATypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67
ca

43

[Tonyuenue u XumMu4eCKue
CBOMCTBA OCHOBAaHUI

bu6mmorekxa [OK
https://m.edsoo.ru/ff0d67
ca

44

Kucnotsr: cocras, kmaccudukarnms,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfe
e2

45

[Tonydyenue n xuMHuuecKue
CBOMCTBA KUCJIOT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0dfe
e2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

46

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI MOJTYYEHHS, XUMHUYECKHE
CBOICTBA

bubmuoreka [JOK
https://m.edso0.ru/00ad9
474

47

[TpakTuyeckas padora Ne 6.
Pemenue sxcriepuMeHTaTIbHBIX
3aja4 110 TeMe « OCHOBHBIC KIIACCHI
HEOPTaHMYECKHUX COCIMHECHHIDY

bubmuoreka [JOK
https://m.edso0.ru/00ad9
b7c

48

I'enetnyeckas CBS3b MEXKIY
KJIaCCaMH HEOPTaHHUYECKUX
COCTUHEHUN

bubmuoreka [JOK
https://m.edso0.ru/00ad9
as0

49

O00011IeHIE U CUCTEMATU3AIUS
3HAaHUHU

bubmuoreka [JOK
https://m.edso0.ru/00ad9
cb2

50

KontponsHas pabota Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKNX CoeAMHEHUN"

bu6mmoreka [JOK
https://m.edso0.ru/00ad9
ela

o1

HepBHe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I
XUMHYSCKHUX 3JIeMEHTOB. [loHsaTHe
O I'pymnIax CXOAHBIX 3JICMCHTOB

bu6mmoreka [JOK
https://m.edso0.ru/00ad9
ffa

52

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. 1.
Menneneena

bu6mmoreka [JOK
https://m.edsoo.ru/00ada
52¢

53

Ileproipl, TPYIIIBL, TOATPYIIIBI

bu6mmorekxa [OK
https://m.edsoo.ru/00ada
52¢

54

Crpoenune atomoB. CocTaB
aTOMHBIX siaep. M3oTormnbl

bu6mmorexa [{OK
https://m.edsoo.ru/00ada
342

55

CtpoeHue 3JIeKTPOHHBIX 000JI04EK

bu6mmoreka [JOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

aTOMOB DJIEMEHTOB
[Tepuonuueckoii cucremsi /. U.
Menneneena

https://m.edsoo.ru/00ada
6bc

56

XapakTepucTuka XMMHU4YE€CKOTO
9JIEMEHTA 110 €r0 MOJI0KESHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneesa

bubmuoreka [JOK
https://m.edsoo.ru/00ada
824

57

3nayenue [leproauueckoro 3akoHa
JUISL Pa3BUTHUS HAYKU U NPAKTUKH.
. 1. MenneneeB — y4€HBIN,
ME/Iaror 1 rpakJJaHuH

bubmuorexa [JOK
https://m.edso0.ru/00ada
96e

58

PesepBHeIil ypok. O600ICHHE 1
cHcTeMaTH3auus 3HaHui /
Bcepocculickas npoBepodHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
33c

59

KontponsHast pabota Ne4 o reme
«Ctpoenne atoMa. XUMHUUYECKast
cBs3b» / Beepocceuniickas
IpoBepoyHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/00adb
486

60

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX HJIIEMEHTOB

bu6mmoreka [IOK
https://m.edso0.ru/00ada
ab8

61

HMonHasg xuMuueckas CBI3b

bu6mmorekxa [OK
https://m.edsoo.ru/00ada
c34

62

KoBasienTHAs nosnsipHas
XUMUYECKas CBS3b

bu6mmorexa [{OK
https://m.edsoo.ru/00ada
ab8

63

KoBanentHas nenomnsipHas
XUMHUYECCKas CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ada



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

ab8

bubmuoreka [JOK

64 | CreneHb OKUCICHUS 1 https://m.edsoo.ru/00ada
€28
Ok ) bubnmoreka [JOK
65 UCIMTCIIBHO 1 https://m.edsoo.ru/00adb
BOCCTAHOBUTEJILHBIE PEAKITUN 076
bu6mmoreka [IOK
66 | OKUCIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb
076
e s o v BuGmorexa LIOK
67 1 1 https://m.edso0.ru/00ad9
«Ctpoenue aroma. XuMudeckas b2
CBS3b)» —
N bubmuoreka [JOK
68 PesepaHbiit ypok. O6O6fHeHHe 1 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alus 3HAHUI 6
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
11/- Tema ypoka K 1 HAata unpposrIe
I yp Bcero ongpo.m)HLIe p6aKTm1ec1me U3ydeHusi o0pa3oBaTe/bHbIE
padoTsI padoThI pecypebi
Ilepnonnueckuil 3aK0H.
Hepnoﬂﬂqecxaﬂ cucTema bubmorexa [TOK
1 PO 1 https://m.edso00.ru/00adb5
XUMHYECKHUX 3JIEMEHTOB [I.
9e
H. Meunneneena
AKOHOMEPHOCTH B
i3MeHeHHE CBOWCTB bubmorexa [IOK
2 1 https://m.edso0.ru/00adb6
XUMHYECKHUX 3JIEMEHTOB b6
IIEPBBIX TPEX EPUOI0B —
Knaccudukanms u bubnuotexa [JOK
3 | HOMeHKIaTypa 1 https://m.edsoo.ru/00adb7
HEOpPraHMYECKUX BEIECTB e2
Buner xumudeckoii cBsi3u 1 bu6mmorexa [IOK
4 | TUIIBI KPUCTATHYECKUX 1 https://m.edsoo.ru/00adba
pemeToK c6
KonTponbnas padorta Nel no
teme «[loBTOpEeHUE U
5 | yrnyOieHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1accay
Knaccudukamms bubnuorexa [JOK
6 XUMHUYECKHUX PEaKIIHii 1o 1 https://m.edsoo.ru/00adbc
Pa3IMYHBIM MPU3HAKAM b0
7 [TonsiTne o ckOpocTH 1 bubnuoreka [JOK

XUMHYECKOW PEAaKIUH.

https://m.edsoo.ru/00adbe



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

ITongaTue o rOMOTSHHEBIX U 9a
TE€TEPOTCHHBIX PEAKIHUSIX
IMoHsgaTHE O XUMHYECKOM
aBHOBecud. DakTopnl
|y PEL, bubarorexa [JOK

BJIMAIONIHUEC HAa CKOPOCTH

8 . https://m.edsoo.ru/00adc2
XUMHUYECKON PeaKkiuu u 8¢
MOJI0KEHUE XUMHUYECKOTO =
paBHOBECHSI
OKHCIUTENBHO- bubnuorexa [JOK
9 | BOCCTaHOBUTENILHEIE https://m.edsoo.ru/00adca
peakuu de
Teopus 3IEKTPOIUTUYECKON bubnuorexa [JOK
10 | muccormanuu. CWIBHEIE U https://m.edsoo.ru/00adcd
c1a0bIe JIEKTPOTUTHI 68
HNonnble ypaBHEHUS bubmiorexa HOK
11 °¥p https://m.edsoo.ru/00add4
peakuuii 48
XHUMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAaHUH B CBETE bu6mmoreka [JOK
12 | npencraBieHuii 00 https://m.edsoo.ru/00add5
ANEKTPOIUTUYECKON d8
JIHCCOIHAIIN
XHUMHUYeCKHe CBOMCTBA
coJielt B cBeTe bubmunorexa [JOK
13 | npencraBnenuii 00 https://m.edsoo.ru/00add8
ANEKTPOIUTUYECKON b2
JIHCCOIHAIIN
bu6mmorexa [IOK
14 | IlonsTHE O TUAPOIU3E COJIEH https://m.edsoo.ru/00add9

d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

15

O060061eHNE U
CHCTEMATU3ALMS 3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/00addd
12

16

[TpakTuyeckas padora Ne 1.
«Pemenune
HKCIEPUMEHTAIBHBIX 331a4»

bubmuoreka [JOK
https://m.edsoo.ru/00addb
fa

17

Kontponsnas padora Ne2 mo
TeMe «IJIEKTPOTUTUYECKAS
JUcCcOoIraIusa. XUMHUUECKHe
pEeaKIMy B pacTBOpax»

bu6mmoreka [IOK
https://m.edsoo.ru/00adde
c0

18

OO0m1as XxapakTeprucTUKa
rajJJor€eHoB. XMMHUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

bubmuoreka [JOK
https://m.edsoo.ru/00addfe
2

19

XnopoBogopoa. ConsiHast
KHCJI0TAa, XUMHNYECKHEC
CBOMCTBA, MOJIyYEHUE,
NIPUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adel
04

20

[TpaxkTrueckas padota Ne 2
no teme «Ilomyuenue
COJIIHOW KUCJIOThI, U3y4YEHHUE
€€ CBOMICTBY

bu6mmoreka [IOK
https://m.edsoo.ru/00ade3
48

21

Brruucnenus no
YpaBHEHUSAM XUMUUYECKHX
peaxkiuii, eciu OJIUH U3
pPEareHToB JIaH B U30BITKE

bu6mmoreka [JOK
https://m.edsoo0.ru/00ade4
88

22

OO61mas xapakTepucTHKa
aneMeHTOB VIA-rpynmbl

bu6mmorexa [IOK
https://m.edsoo.ru/00ade6
4a

23

AnnoTponHbie
MOTU(DUKAINH CEpPBI.

bu6mmoreka [JOK
https://m.edso0.ru/00ade6



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Haxoxxnenue cepsl u e€ 4a

COEIMHEHUI B IPUPOJIE.

XHUMHYECKUE CBOMCTBA CEPBI

CepoBoaopoj1, CTpOEHHUE, bubnmoreka [JOK

24 | pusnuecKue U XMMUYECKHE https://m.edsoo.ru/00ade8
CBOIiCTBa 02
Oxkcuabl cepol. CepHas
Kncn(fITa (bflmqecine u bubmorexa [TOK

25 ’ N https://m.edsoo.ru/00adea
XUMHUYECKHE CBOICTBA, 28
PUMEHEHHE =
XUMUYECKUE PeaKIIuu,
JIeXKaIIne B OCHOBE
MPOMBIIIIEHHOTO CrIoc0o0a bubnuoreka [JOK

26 | moJy4eHUs CepHOM KHCIIOTHI. https://m.edsoo.ru/00adec
XUMHYECKOE 3arpsi3HeHNe 8a
OKPYXaIOIIe Cpeabl
COETMHEHUSIMU CEPBI
Brruncienue maccoBoi 10au bubmorexa HOK

27 A https://m.edsoo.ru/00adec
BBIXO0J1a TTPOYKTa PEaKIIun 82
OO01mas xapakTepuCcTHKa
aneMeHTOB VA-Tpynibl. bubnuotexa [JOK

28 | A3oT, pacnipocTpaHEeHHE B https://m.edsoo.ru/00adee
npupoe, Gu3nIecKue u a6
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnuecKue u bu6mmoreka [JOK

29 | XuMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf0
MOJTy4YeHUE ¥ IPUMEHEHHE 04

30 [TpakTuyeckas padora Ne 3 bubnuorexa [IOK

o teMe «llomydenue

https://m.edsoo.ru/00adfl



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

aMMHUaKa, U3y4eHHe ero
CBOMCTB)»

80

A30THas KucioTa, eé

bu6mmoreka [JOK

31 | pusnyeckue u XuMHYECKUE https://m.edsoo.ru/00adf3
CBOIicTBa 06
Vcnonb30BaHe HUTPATOB H

32 p YAODP ' https://m.edsoo.ru/00adf5

XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaOIIEeH cpeibl
COCIMHEHUSIMU a30Ta

18

®dochop. Okcun dhocdopa

bu6mmoreka [IOK
33 (V) 1 pocopnas wucnora, https://m.edsoo.ru/00adf6
q)mfmecxne U XUMHUYECKHE 8a
CBOWCTBA, IOJyYCHHE —
Hcnonb3oBanue GocdaTos B
KAa4yeCTBE MUHEPAIBHBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arpsi3sHeHue https://m.edsoo.ru/00adfc2

IIPUPOTHON Cpebl
docharamu

0

35

VYriepon, pacipocTpaHeHUE
B IIpHUpojie, PU3NYECKue U
XUMHYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd
9c

Oxcuppl yraepozaa, ux
buznyecKkue 1 XuMHUYECKHe

bu6mmorekxa [IOK

36 | cBOMCTBA. DKOIOTHUYECKHUE https://m.edsoo.ru/00adfeb
po0JIeMbl, CBSI3aHHBIE C €
okcuioM yriepoza (1V)
. b Ka K
37 | YronpHasg KACIOTA U €€ COJTH n6mzoTexa LO

https://m.edso0.ru/00ae00



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

6c

[Tpaktuyeckas padora Ne 4
o teMe "[lonydenue

bu6mmoreka [JOK

38 | yruekucroro rasa. https://m.edsoo.ru/00ae02
KauecTBeHHas peakius Ha 7e
KapOoHaT-noH"
[lepBoHavasibHBIC TOHSATHUS Bubmorexa [IOK
39 00 OpraHUECKHX BEIECTBAX https://m.edsoo.ru/00ae05
KaK O COCIMHCHHSIX 4e
yriepoja —
bubmuoreka [JOK
40 | KpemHui#t 1 ero coeiuHeHUs https://m.edso00.ru/00ae08
0a
[TpakTnyeckas padora Ne 5.
flf(lllll'leeHI/I/IIi/IeHTaﬂbHHX 3a7a4 bubmorexa HOK
41 p N A https://m.edsoo.ru/00ae0bf
o Teme «BaxkHeitme 2
HEMETaJIbl U UX =
COCTUHCHUSY
Kontponbnas pabora Ne3 mo Bubmorexa [IOK
42 | M€ «Baxueiiume https://m.edsoo.ru/00ae0e
HEeMETaJUTBl U UX 18
COCJTMHECHUS» ==
OO01mas xapakTepuCcTHKa
XAMHYECKHUX DJIEMEHTOB —
MeTauioB. MeTtamnueckast bubmuorexa [JOK
43 | cBSI3b U METAIIMYECKast https://m.eds00.ru/00ae10

KpUCTaJUTMYECKasi peléTka.
duznueckue cBoiicTsa
METAJLIOB

3e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

44

XUMHYECKHE CBOMCTBA
METAJIIO0B.
DIEKTPOXUMUYECKUN P
HaIPsHKEHUH METaJJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00aell
56

45

OO0mue crnocoObI MOTyYEHUS
MeTaioB. CILIaBhI.
Brraucnenus 1o
YPaBHCHUSM XUMHYCCKHX
PEaKIMi, eClIu OJIUH U3
peareHTOB COJEPIKUT
IpUMECH

bubmuoreka [JOK
https://m.edso0.ru/00aell
56

46

[TonsiTre o KOppo3uu
METaJIJIOB

bubmuoreka [JOK
https://m.edso0.ru/00ae12
78

47

[Ilenounbie METATIIBI

bu6mmoreka [JOK
https://m.edso0.ru/00ae14
b2

48

OKCI/II[BI U TUAPOKCUBI
HaTpuA 1 KaJiud

bu6mmoreka [JOK
https://m.edso0.ru/00ae14
b2

49

[I{enoyHno3eMeIbLHBIE
MeTaJIbl — KaJdbIuH 1
Mar"ui

bu6mmoreka [JOK
https://m.edso0.ru/00ael15
e8

50

Bakueiiue coequHeHN
KaJIbIIUS

bu6mmoreka [JOK
https://m.edso0.ru/00ae15
e8

51

O060061EeHNE U
cUCTeMaTHU3aus 3HaHUHU

52

JKEcTKoCTh BOIBI M CITOCOOBI
e€ ycTpaHeHus

bu6mmoreka [JOK
https://m.edso0.ru/00ael18



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

86

53

[TpakTuyeckas padora Ne 6
o teme "JKECTKOCTE BOIBI U
METO/1bl €€ ycTpaHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/00aela
e8

54

AmroMuHUNR

bubmuoreka [JOK
https://m.edsoo.ru/00aelc
64

55

AmdoTepHbIe CBOICTBA
OKCHJa ¥ THIIPOKCHIA

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc
64

56

Keneso

bu6mmoreka [IOK
https://m.edsoo.ru/00aeld
86

57

OKCHJTBI, THIPOKCHJIBI H
conu xene3a (I1) u xenesa

(1)

bu6mmoreka [IOK
https://m.edso0.ru/00ae35
€6

58

0O0001eHue u
cUCTEMATH3aLUs 3HAHUN

59

[TpakTnyeckas padora Ne 7.
Pemenne
HKCIEPUMEHTAIbHBIX 33124
1o teme «Baxueiimme
METAJUIbI U UX COSAMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3d
e8

60

Brraucnenus 1o
YpaBHEHUSAM XUMUUYECKHUX
peaxkiuii, eciu OJIUH U3
pEareHToB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH.
Brrancinenus maccoBoit
JIOJIA BBIXOJ1a TPOJTYKTA

bu6mmoreka [JOK
https://m.edsoo.ru/00ael7
50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peakiuu

O060061IeHNE U

61 . 1
CUCTEMAaTH3aIHA 3HAHUI
Kontponbnas pabora Ne4 mo

62 | reme «BaxHelmme METAIUIBI 1
1 UX COECTUHEHUSY
BemectBa n marepuansl B bu6mmoreka [JOK

63 | moBCcenHEBHOM KU3HU 1 https://m.edso0.ru/00ae3f5
yeJoBeKa 0
XHUMHYECKOE 3arpsA3HEeHNe ubmorexa [JOK

64 Jarp 1 https://m.edso0.ru/00ae42
OKPY’KaOIIECH CpeIbl 20
Posb xuMuu B pernieHnu Enbmiorexa IOK

65 p 1 https://m.edso0.ru/00ae42
HKOJIOTUYECKUX TTPOOIEM 20
Pe3epBHBbIii ypOK. bubnmnoreka [JOK

66 | O0o6OmEenne u 1 https://m.edso0.ru/00ae0d
cUCTeMAaTU3aIusg 3HaHUI Oa
Pe3epBHBbIii ypOK. bubnunoreka [JOK

67 | O6o6menne u 1 https://m.edsoo.ru/00adb3
cucTeMaTu3aIusg 3HaHUI 3c
Pe3epBHBIT ypOK. bubnuorexa [JOK

68 | OGoOmIcHUE 1 1 https://m.edso0.ru/00ad9c
CHCTEMAaTU3alMs 3HaHUH b2

OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Koa nposepsiemoro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHs OCHOBHOI 00pa30BaTe1bHOI MPOrpaMMbl OCHOBHOT'O
pe3yJabTara 0011ero 00pa3oBaHus
1 ITo teme: «IlepBoHauaIbHbIe XMMUUECKHUE TOHSTUS

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX TOHATHUN: aToM, MOJEKYyJa, XUMHUYECKHH D3JIEMEHT, MpPOCTOe
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOJHAS U HEOAHOPOAHAs ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs

11 MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS Macca, MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MOJIAPHBIH O0BEM, XMMHYECKas peakmus, KiacCHu(UKalnus peaknuid: peakluu COCIHMHEHUS,
PEaKIuU Pa3IoKEeHUS, PEaKIMi 3aMEIIeHUs, DAkl o0OMeHa, 9K30- U SHIOTEPMHUECKHUE PEaKIUH, TeIIOBOU
3 eKT peakIu, pacTBOP, MACCOBast I0JIsl BEIIeCTBA (ITPOIICHTHAS! KOHLIEHTPAIHsI) B paCTBOPE

1.2 HITIOCTPHUPOBATH BBaI/IMOC]iH?;I) OCHOBHBIX XHMHYECKUX MOHITHH U MPUMCHATH OTHU IOHATHA IIPU OIMKMCAHUU
BEIIECTB U UX MPEBpAIICHUN

13 HCTIONB30BATD  XMMIYECKYIO CHMBOJAKY JUIA COCTABJICHHS dbopMyNl BEIIECTB M ypaBHEHUN XUMHYECKHX
peaxImii

14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHWS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHs, 3aKoHa ABOTagpo

1.5 OTIPEIeIISATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHHSIX

16 KIIACCU(UIIUPOBATh XUMHUYECKHE peakiuu (10 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIMH BELIECTB, IO
TerI0BOMY 3 deKTy)

1.7 BBIYUCIIATh OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIECTB

1.8 BBIUKCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa N0 (popMyJsie COeAMHEHNUS,

1.9 BBIYHUCIISITH MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE

11 0 MNPpUMCHATE CCTCCTBCHHOHAYYHBIC MCETOJbI IMO3HAHUA — Ha6J'IIOJIGHI/Ie, HU3MCPCHUE, MOJCINPOBAHUC,
HKCIIEPUMEHT (peabHbIN U MBICTCHHBIN)

2 ITo Teme: «BakHelilie npeacTaBUTEIN HEOPTaHUIECKIX BEIIECTB)

2.1 PAaCKpPLIBATHL CMBICJI OCHOBHBIX XUMHWYCCKUX OHATHIH: OKCHJ, KMCJI0Ta, OCHOBAaHHUC, COJIb

2.2 ONpeAeATh MPUHAJICKHOCTD BEIIECTB K ONpeAeIEHHOMY KJIaccy COeAMHEHUI o Gpopmyaam

2.3 KJIaCCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA




24 XapaKTepu30BaTh (OMUCHIBATh) OOILIME XMMHUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOIATBEPKIast
] ONKMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XMMUUYECKUX peaKkLui
o5 IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O COCTAaBa, BOZMOXXHOCTU MPOTEKaHUS
' XUMUYECKHUX TPEBPAILICHUI B Pa3JIMUHBIX YCIOBHIX
CleoBaTh MpaBUaM TOJb30BAaHUS XMMHYECKON MOCynol M J1abopaTOpHBIM OOOpPYIOBaHHEM, a TaKkKe
npaBWiIaM OOpamleHHsl C BEIECTBAMU B COOTBETCTBHM C WHCTPYKIHMSIMU IO BBITOJHEHHIO JTAOOPAaTOPHBIX
26 XUMHYECKHX OIBITOB MO MOJIYYEHHI0 U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHCIOpPOJa),
' IPUTOTOBJICHUIO PAacTBOPOB C OINpPEAENEHHOM MaccOBOM J0jell pacTBOPEHHOIO BEIECTBA, IUIAHMPOBATh U
MIPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHl IO PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH M KHUCIOT C IOMOILBIO
MHIUKATOpOB (JIakKMycC, heHOIPTaICHH, METUIIOPAHXK U APYTHUE)
2.7 IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PeaKIIuU
3 ITo Teme: «lIlepumonnueckuit 3akoH u llepnogmyeckas cucrema xumudeckux iemeHToB J[. M. Menneneesa.
CrpoeHue aToMOB. XUMHUYECKasi CBI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI))
pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IOHATHUM: SAPO aTOMa, SJCKTPOHHBIA CIIOM aToMa, aToOMHas
3.1 opbuTanp, paauyc aToMa, XUMHUYEcKas CBs3b, IOJIIpHAsT W  HENOJIIpHAs KOBAJIEHTHAs  CBS3b,
IEKTPOOTPHULIATEIbHOCTD, HOHHAS CBSI3b, NOH, KATHUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI
ONHUCBHIBaTh M XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuonndeckoil cuCTEMbl XUMHMYECKHX 3JIEMEHTOB:
3.3 pasznuyath MOHATUS «rJlaBHasg noarpynna (Arpymma)» u «mnobounas noarpynma (brpymma)y, «Mansie» u
«OoJIBIIIKEY EPUOIBI
34 packpbiBaTh  cMbicil  llepnomnueckoro 3axona J[.MI. MeHngneneeBa: 1€MOHCTpUPOBATH  IOHUMaHUE
' MIePUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHX JIEMEHTOB OT MX MOJIokeHUs B [leproanyeckoil cucreme
COOTHOCUTh 0003HAY€HHUA, KOTOpble UMeroTcs B Tabuuue «llepuonuyeckas cucremMa XUMUYECKHX JIEMEHTOB
3.5 J.. MeHnpneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsij siipa, 001ee YUCIIO AIEKTPOHOB U PACIIPEIETICHHE UX 110 3JIEKTPOHHBIM CJIOSIM)
3.6 OTIpPEeIISATh CTENEeHb OKUCICHHSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
3.7 OTNpPEeNATh BUJ XUMUYECKON CBS3M (KOBAJIEHTHAsI U MOHHASI) B HEOPIraHMUYECKUX COEAMHEHMSIX
9 KUIIACC
Kox npoBepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl
pe3yJbTara OCHOBHOT0 00111er0 00pa30BaHUs




Ilo Teme: «BeniecTBo M XUMHYECKast PpCaKus»

PacKpbIBaTb CMbBICII OCHOBHBIX XHMHYCCKHX TTOHATHH: pacTBOp, OJJCKTPOJIMTBI, HEIJICKTPOJIHNTEI,
QJICKTPOJIUTHUYCCKAA aucconuanusa, pCakimuu HWOHHOI'O OGMGHa, KaTaJi3aTtop, XUMHUYCCKOC PaBHOBECHUC,
O6paTI/IMBIe n HeO6paTI/IMBIe p€akuuy, OKHCIUTCIbHOBOCCTAHOBUTCIBHBIC PCAKIINK, OKHCIIHUTCIIb,

11 BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBJICHHE, aUIOTPONUs, aM(OTEepHOCTb, XUMHUYECKasi CBA3b
(xoBaJleHTHAsl, MOHHAs, METAJJIMYEcKas), KpHUCTaJUIMYecKas pemérka, CIUIaBbl, CKOPOCTb XHMHYECKOM
peakuuu

12 WJUTIOCTPHPOBATE B3AUMOCBSA3b OCHOBHBIX XHMHYECKHX MOHSATUN U MPUMEHSTH 3TH MOHSATUS TIPH OMKUCAHUU
BEIIECTB U WX MPEBpaIlleHUu

13 COCTaBJISTh YpPaBHEHUS OHIICKTPOJUTUYECKOW TUCCOLMAIMK KUCJOT, IIeJIoYedl MW cojeil, ModHble |
COKpalIEHHbIE YPaBHEHUS peaKklMii HOHHOrOo 0OMeHa

14 packpblBaTh  CYLIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLMH  IOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OaslaHca 3TUX peaklui

1.5 MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM peakiuu

2 ITo Temam: «HemeTamibl 1 ux coeguHeHUs» U «MeTauibl U UX COSTUHEHUS
XapakTepu30BaTh (OMUCHIBaTh) OOIIME M CHENU(PUYECKHEe XUMHUYECKHE CBOMCTBA MPOCTBIX U CIOKHBIX

2.1 BELIECTB, MOATBEPKJasi OMMCAHWE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI

29 COCTABJISITh yPAaBHEHUS pEAKLUMH, TOATBEPKAAIONIMX CYIIECTBOBAHHE TE€HETHUYECKOM CBS3HM MEXAY
BEIIECTBAMH PA3JIMYHbIX KJIACCOB

23 IIPOrHO3UPOBATh CBOI\/'ICTBVa BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTU IPOTEKAHUS
XUMUYECKUX MPEBPAILICHUN B pa3JIMYHBIX YCIOBUSIX
CIIeIOBaTh TPaBHJIAM IOJIb30BAHMS XMMHUYECKON MOCYJOW M J1abOpaTOPHBIM 00OpyAOBaHHEM, a TaKkKe

2.4 npaBwiIaM oOpallleHusi C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIIOJIHEHHUIO Ja00OpaTOPHBIX
XMMUYECKHX OMBITOB I10 MOJYYEHHIO U COOMPAHHIO ra3000pa3HbIX BENIeCTB (aAMMHUAKa M YTIEKUCIOro ras3a)
MPOBOJIUTh PEAKIMH, TOATBEPKAAIONINE KAYECTBEHHBIM COCTAB pa3JIMUHBIX BEIIECTB: pPAacClO3HaBaTh

o5 OMBITHBIM MYyTEM XJOpHA-, Opomua, HOAWJ, KapOoHart, ¢docdar, cumukar, cyiabdar, T'HMIPOKCHIUOHBI,
KaTHOHBl aMMOHUS, NOHBl U3YYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB

3 ITo Teme: «XuMHS 1 OKpY>Karolasi Cpeiay

3.1 pacKpbIBaTh CMBICJI OCHOBHBIX XuMuueckux noHstui: I1/IK BemecTsa; koppo3usi METAILIIOB




3.2

IIPUMEHSATh OCHOBHBIE OIEpallMi MBICIUTEIbHOMN AEATEIIbHOCTH — aHaJIU3 U CUHTE3, CpaBHEHHE, 000011IeHue,
CUCTEMATU3allMI0, BBIABICHUE IPUYMHHO-CIEICTBEHHBIX CBA3€M — Ul HM3Y4YEHHUS CBOMCTB BELECTB U
XMMHUYECKMX  DPEaKLUi; eCTeCTBEHHOHAy4YHble METOJbl [O3HAaHUS — HaONIOJCHHE, H3MEpEeHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeaJIbHbIM U MBICJIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

HCpBOHa‘IaJIBHBIC XUMHUYCCKUEC ITOHATHU

11

[Ipenmer xumuu. Posib XMMUU B KU3HU 4YelOBeKa. XUMUS B cucTeMe Hayk. Terna u BemecrtBa. dusnueckue CBOMCTBA
BEIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

[TonsiTue 0 MeToax Mo3HaHusl B XuMuu. YucTtele BeniecTBa U cMecu. CriocoObl pa3aesieHusi CMeceit

13

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOoCThie M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHUE

14

XuMuueckas Q)opMyna. BajienTHOCTE aTOMOB XHMHYECKHX DJJEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.
OtHocutenbHas aroMHas macca. OTHOCHTEIIbHAsS MOJICKYJIsIpHasg Macca. MaccoBasi [0Sl XHMHYECKOI'O 3JICMCHTA B
COCAMHCHHNU

1.5

KonuuectBo BemiectBa. Monb. Monsipas macca. B3auMOCBSI3b KOMMYECTBA, MAcChl U UYMCIA CTPYKTYPHBIX €IUHUI
BemecTBa. Pacuérel mo hopmysiaM XUMHUYECKUX COCTMHEHHI

1.6

duszndeckrue U XUMHYCCKHE SBICHHSA. XHUMHUUCCKas pCakuusa u eé IIPpHU3HAKH. 3aKkoH COXpPAaHCHUA MAacCChbl BCUICCTB.
XUMHYECKHE YPaBHCHUS. Knaccmbnxaunﬂ XUMHWYCCKUX peaKLII/Iﬁ (COGI[I/IHCHI/IH, PAa3JI0KCHUS, 3aMCIICHUS, O6MeHa)

1.7

XUMHUECKUH HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/I0M, ¢ MpaBujaMHu paboThl B J1aOOpaTOpUH U MpUEMAMU
oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHUEM, U3yUYEHUE U ONUCAHHE (PU3MYECKUX CBOMCTB 00Pa3l0B HEOPraHMUECKUX
BEIEeCTB, HaOmrofeHue ¢usnyeckux (IUIaBJICHME BOCKA, TasHHUE JIbJja, pacTHpaHHME caxapa B CTyIKEe, KHUIIEHHE U
KOHJEHCAllUg BOJBI) U XHMHUYECKUX (TOpEHHME CBEYM, MPOKaJIMBAHHUE METHOW IPOBOJIOKH, B3aUMOJIEHCTBUE Mella C
KHCJIOTON) SIBIEHUI, HAOMIOJEHUE W ONHCAaHHE NMPHU3HAKOB MPOTEKAHMS XMMUYECKMX peakluil (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHOW KHCIOTHI C XJOpHaAoM Oapusi, pasnoxkeHue rtugapokcuna wmeau(ll) mpu nHarpeBanuw,
B3auMoJieiicTBHe kene3a ¢ pactBopoM conu menu(ll), nzydenue crnocoboB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHMe, BhITApUBAHNE, JUCTUIUISLINS, XpoMaTorpadus), IpoBeJeHHe OYNCTKH TOBAPEHHON COJIM, HAOII0IeHHE U
ONMCAHUE PE3YJIbTATOB IPOBENEHNUS ONbITA, WITIOCTPUPYIOIIEr0 3aKOH COXPAaHEHMS MACChl, CO3JaHUE MOJEJIEH MOJIEKYJT
(I1apoCTepKHEBBIX)

Bakneriye npencTaBuTenn HEOPraHMYeCKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucmopon — aneMeHT W mpocToe BemiecTBo. HaxoxkaeHue kuciaopoja B
npupoze, (pu3ndeckue M XUMHUYECKHe cBoiicTBa (peakiuu ropenus). Okcuzsl. [Ipumenenue kuciopoga. CrocoObt
HOJIy4YEeHHsl KUCIIOpOJia B 1abOpaTopuu U MpoMblnuieHHOCcTH. KpyroBopot kucinoposaa B npupoae. O30H — aJuioTponHas
MO TA(DUKAIHSI KUCIIOPOaa




2.2

TemnoBoit 3 PexT XuMUYecKol peakuu, TePMOXUMUYECKIE YPaBHEHHUsI, K30~ U SHAOTEPMHUUYECKUE PeaKIiu. TOIINBO:
yroJib ¥ MeTaH. 3arps3HeHUE BO3yXa, YCUIICHHE MAPHUKOBOTO 3¢ dekra, pazpyrieHne 030HOBOTO CIIOs

2.3

Bonopon — anemeHT 1 mpocroe BemiecTBo. HaxoskneHue Bonopona B Ipupoze, (pU3MUECKHe M XUMUYECKUE CBOICTBA,
pUMEHeHHe, cocoObl nostyyenust. Kucinotsl u conu

2.4

Mousipablii 00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

Ouznyeckue cBOHCTBAa BOAbl. Boma kak pactBoputenb. PacTBophl. HachbllieHHbIE W HEHACBHILIEHHBIE PACTBOPHI.
PactBopumMocTs BemiecTB B Bojie. MaccoBast 10J1s BELLIECTBA B pacTBOpe. XUMHUUECKHe cBOMCTBA BO/bl. OcHOBaHus. Poib
pacTBOPOB B MPUPOJE U B JKU3HU YenoBeka. KpyroBopoT Bojbl B mpupoje. 3arpsi3HeHUE MpUPOIHBIX BoA. OxpaHa U
OYMCTKA IPUPOIHBIX BOJI

2.6

Knaccudukamust neoprannyeckux coenuHeHui. Oxcuzpl. Kimaccudukanns oxcumoB: coseoOpasymomniye (OCHOBHBIE,
KUCIIOTHBIE, aM(poTepHble) U HecosneoOpasyrone. Homenknarypa okcuioB. dusznyeckue W XMMUYECKHE CBOWCTBA
okcu10B. ITonydeHne okcuoB

2.7

OcnoBanms. Knaccudukanusi ocHOBaHW: MIENOYM M HEpaCTBOPHMBIE OCHOBaHMA. HoMeHKIaTypa OCHOBaHUIA.
Puznyeckue 1 XMMHUYECKHE CBOMCTBA OcHOBaHMi. [lonydyeHne ocHOBaHUM

2.8

Kucnotel. Knaccuduxamus xucinor. Homenknatypa kuciaor. Dusndeckue M XHMHUYECKHE CBOMCTBA KHUCIOT. Psn
aktuBHOCTH MeTauioB H.H. bekerosa. [lonyyenue kucior

2.9

Comu. Homenknatypa coseii. @u3nueckue 1 XuMuieckne cBoicta cosieid. [lonyuenue coneit

2.10

I'eneTmueckas CBI3b MCXKAY KilaCCaMM HCOPraHNICCKUX COGI[I/IHGHI/Iﬁ

2.11

XVUMUYECKUH SKCIIEPUMEHT: KauyeCTBEHHOE ONPEJENIEHNE COAEpP KaHMs KHUCIOpOoJa B BO3AyXe, MOJIyUYeHHE, COOMpaHue,
pacrio3HaBaHME U M3y4Y€HHE CBOMCTB KHUCIOPOAA, HAOIIOJEHUE B3aUMOJEHCTBHUS BEIECTB C KHCIOPOJIOM U YCIOBHUS
BO3HUKHOBEHHUSI U TPEKpaIeHus ropeHus (mokapa), o3HaKOMJIeHHe ¢ o0pasiaMu OKCHIOB M OINHUCAHME UX CBOMCTB,
NoJy4eHHue, CoOMpaHue, paclo3HaBaHHE M HM3yueHHE CBOWCTB BOJAOpoJa (rOpeHHue), B3aHMMOJAEWUCTBHE BOJOpOJA C
okcugmom Menu(ll) (BO3MOXXHO HMCTMONB30BaHUE BHIEOMATEPHANIOB), HAOIIOJeHHE OOpa3IloB BEIMIECTB KOJUYECTBOM |
MOJIb, UCCIIEZIOBAHUE OCOOCHHOCTEN PACTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHNE PACTBOPOB C
onpeaenéHHON MaccoBOil 1051ei pacTBOPEHHOTO BEIIECTBA, B3aUMOEHCTBHIE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIUEM)
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAJIOB), OMPEICIIEHUE PACTBOPOB KUCIIOT U IIEI0YEH C MOMOIIbI0 HHIUKATOPOB,
UCClIeJIOBaHHEe OOpa3l[0OB HEOPraHWYECKUX BEHIECTB PpA3JIMYHBIX KIJACCOB, HAOIIOACHHE WM3MEHEHHUS OKpacKu
MH/IMKAaTOPOB B pPacTBOpax KHUCIOT M LIejoyel, u3yuyeHue B3zaumojeictBus okcuga menu(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIAMH, PeaKuii HeUTpaiu3aiy, MoIyyeHne HepacCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO
MeTajljja JAPYTMM M3 pacTBOpa COJIM, pELIEHUE OHKCIEPUMEHTAIbHBIX 3aJad Mo TeMe «BakHelmmue Kiacchbl
HEOPraHMYECKUX COCAMHEHUI»

Ilepuonnueckuii 3akoH u [lepronnueckas cucrteMa xumuieckux 3aeMeHToB JI.M. MenneneeBa. CTpoeHHe aTOMOB.




Xumundaeckas cBA3b. OKHCINTEILHO-BOCCTAHOBUTEIILHBIC pCaKuu

3.1

[lepBble MONBITKH KIACCU(PHUKALMU XUMHUYECKUX 3JI€MEHTOB. IIoHATHE O Ipylmax CXOIHBIX 3JIEMEHTOB (IIEIOYHbIE U
IEJI0YHO3EMENIbHBIE METAJUIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pazyloT amM(OTepHbIE OKCHIBI U
THJIPOKCHUIbI

3.2

Ilepuonnueckuii 3akoH. Ilepuoamyeckas cucrema xumuueckux saemeHToB JI.M. MenaeneeBa. Koporkonepuoanas u
mmHHONIeproaHas (hopmel [leprogudeckoii cucrembl xumudeckunx 3nmemeHToB .M. Menneneesa. [lepuosl U rpyIib.
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEpa, HOMEPOB MEPHOJia U TPYIIBI SJIEMEHTa

3.3

Crtpoenue atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DiekTpoHbl. CTpOSHUE AJIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX
20 xumuyeckux 3reMeHToB [lepuoanueckoii cucremsl J[.M. MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA T10
ero nosioxenuto B [lepronnueckoit cucreme JI.M. Menneneera

3.4

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAUIMUYECKUX M HEMETANIMYECKUX CBOMCTB
1o TpyImaM U rnepuoaam. 3unauenue lleproanyeckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUYECKUX SJIEMEHTOB JIJIs
pa3BuTHs Hayku U npakTuku. J[.M. MenaeneeB — yu€Hbli U rpakJaHuH

3.5

Xumu4aeckasi cBsa3b. KoBaneHTHas (MOJISIpHAS. M HEMOJISIPHAS ) CBSA3b. DJIECKTPOOTPUIIATEIBHOCTh XMMHUYECKUX JJIEMEHTOB.
HNounag cBsa3n

3.6

Crenenp oxwuciacHuI. OKHCIUTEIHFHOBOCCTAHOBUTEIIBHEIC pCaKkuu. HpOHGCCBI OKHCJICHHSA HW BOCCTAHOBJICHUS.
OKHCIINTEIN U BOCCTAaHOBUTEIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3YUYCHHUC o6pa3u0B BCIICCTB MCTAJJIOB M HEMCETAJIJIOB, B33.I/IMO,[[CI>'ICTBI/IG rHApOoKCHUaa
OUHKa C pacTBOpaMMu KHCIIOT H HIGJ'IO‘-IGI\/'I, MPOBCACHUEC OINbITOB, HWIUIIOCTPUPYIOIIUX IIPUMCPbI OKHCIHUTCIBHO-
BOCCTAHOBHUTCJIbHBIX peaKI_[I/Iﬁ (ropeHHe, PCaKIIMU PA3JIOKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJePKAHUS

BeniectBo 1 xumnueckas peakuus. [loBropenue

11

HCpI/IOIlI/ILICCKI/Iﬁ 3aKOH. HCpI/IOIlI/ILICCKaSI CUCTEMA XHMHUYCCKUX DJJICMCHTOB I[I/I MeHpeneena. CTpOCHI/Ie aTOMOB.
3aKOHOMCpHOCTI/I B HM3MEHEHHH CBOMCTB XMMHYECKHX JJIEMEHTOB MEPBLIX TpéX nepuoaoB, KaJlvud, KaJIbLOUA U HUX
CO@}II/IHGHI/II\/'I B COOTBCTCTBHH C IMTOJIOKCHHUEM 3JICMCHTOB B Hepnonnqecxof/i CUCTEMC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHnue BeniecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUTA KPUCTAJIMYECKONH pPEIETKU M BUAA XUMUYecko cBs3u. Knaccudukanus v HOMEHKIATypa HEOpPraHWYEeCKUX
BEILECTB (MEXyHapOHasi M TpHUBUAIbHAs). XMMUUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMUXCSA K PaA3IMYHBIM KJlaccam
HEOPraHWYECKUX COETMHEHMI, TEHETUYECKasl CBSI3b HEOPTAHMUECKUX BEIIECTB




1.3

Knaccudukanuss XMMUYECKUX PEaKIUid 1O Pa3IMYHBIM IMPU3HAKaM (110 YUCIY M COCTAaBY YYacTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY 3(PQPEKTy, IO U3MEHEHHUIO CTEIICHEH OKUCIICHHS XMMHYECKHUX JIEMEHTOB, 110 0OPaTUMOCTH, 110
YYaCTHIO KaTau3aTopa). DK30- W SHIOTEPMHUYCCKHE PEaKIUHU, TEPMOXHUMHYECKHE ypaBHeHUsA. [loHATHE O CKOpOCTH
XUMHYECKON peaKuu

14

[TonsiTue 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMUYECKUX peakuusax. [IoHATHE 0 TOMOTCHHBIX U T€TEPOTeHHBIX PEAKIIUSX.
[TonsiTe O XMMHMYECKOM paBHOBecUU. DaKTOpBI, BIMAIOIIME HA CKOPOCTb XHMHUYECKOM pEaKUHUU M IIOJ0XKECHHUE
XUMHUYECKOIO PAaBHOBECHSI

1.5

OKI/ICJII/ITCJII)HO-BOCCTaHOBI/ITCJII)HI)IG peaKHI/II/I, BHGKTpOHHBIf/'I 6aﬂch OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITGJILHOfI peaKHI/II/I.
CocraBiieHHE YpPaBHCHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH C HKCIOJb30BAaHUEM METOJa AJICKTPOHHOTO
OastaHca

1.6

Teopust ANEKTPOJUTUYECKON AUCCOLMALUUA. OJEKTPOJIUTHI M HEINEKTPOIuThl. Kartuonbel, aHuoHbl. MexaHu3M
JTUCCOITMAIIMN BEIISCTB C Pa3JUYHBIMH BHJIAMH XUMHUYECKON cBsi3u. CreneHp auccornuanuu. CuiibHBIE W Clla0ble
AJIEKTPOJIUTHI. Peakimm MOHHOTO OOMEHA. Y CJIOBHS MPOTCKAHUS PEaKIUii MOHHOTO OOMEHa, TIOJHBIC U COKPAIIEHHBIC
WOHHBIC YpaBHEHHs peakiuii. CBOMCTBA KHCIIOT, OCHOBAHMM M COJICH B CBETE IMPEACTABJICHUN 00 3JEKTPOIUTHYSCKON
nucconnanuu. KayecTBeHHbIE peakiiny Ha MOHBL. [loHsITHE O TMapOsIH3E coseit

1.7

XUMHUYIeCcKHit OKCIICPUMCHT. O3HAKOMJICHHME C MOACIAMH KPUCTAINYCCKUX pCIHéTOK HCOPTaHUYCCKUX BCHICCTB —
METaJUIOB U HeMeTaJsIoB (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpUIa HATpHs); UCCIEAOBaHHE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOH PEaKIMK OT BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB; MCCIIEOBAHUE SIEKTPOIPOBOTHOCTH PaCTBOPOB
BEIIECTB, INpollecca AMCCOLMALMN KHUCIOT, IIenoueil M cojieil (BO3MOYKHO MCIIOJIb30BAaHUE BHJIEOMATEpUAIIOB);
IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOLIMX TMPU3HAKU TMPOTEKaHHsI peakluil MOHHOro obmeHa (0Opa3oBaHUE OCAJKa,
BbIJICJIEHUE Ta3a, 0oO0pa30BaHUE BO[bI); OIBITOB, HUIIOCTPUPYIOIIUX NPUMEPbl OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (TopeHue, peakluu Pas3IoKEHUs, COSAMHEHUs); PAClO3HABAHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIMH Ha HOHBI; pellIeHHe SKCIIEPUMEHTAIbHBIX 331a4

Hemeramnsl u UX coequHEeHUS

2.1

OO0mmas xapakTepucTHKa ranoreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTeneHu okucieHus. CTpoeHue u
(¢u3HYecKrue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUYECKHE CBOMCTBA HA MpUMEpE XJiopa (B3aUMOJEHCTBUE C
MeTaJUlaMHM, HeMeTaJllaMu, mienodyamu). XiopoBojopon. CoinsiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JleicTBre XJiopa U XJIOPOBOAOPOJA Ha OpPraHU3M 4esIOBeKa. BakHelmme XJIOpuabsl U UX HaXOXKICHHUE B
IpUPOAE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKHCICHUSI.
CtpoeHue 1 Qu3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOJU(PUKALUN KHCIOpOIa U
cepbl. XUMHUYECKHe CBOMCTBA cepbl. CepoBOAOPO, CTpoeHNUE, HU3HUECKUE U XUMUYECKHE CBOMCTBA. OKCHIBI CEPhl KaK




IpPEJCTaBUTENIN KHUCIOTHBIX OKcuJoB. CepHas Kuciaora, (U3MYECKHE M XUMHUYECKHE CBoWcTBa (0OImMe Kak
NpEeJCTaBUTEINsl Kilacca KUCIOT W cnenuduyeckre). XUMHUECKHE DPEaKIMH, JeKallue B OCHOBE MPOMBIIUIEHHOTO
crioco0a noistyuyeHus: cepHoil kucnotsl. [Ipumenenue. Conn cepHON KUCIIOThI, KaUeCTBEHHAsI PEAaKIMsl Ha CyJb(aT-HuOH.
Haxoxnenue cepsl u €€ coeAMHEHUN B NpUpoae. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl COCIUHEHUSIMU CEPhI
(KMCIIOTHBIE I0XK/H, 3arpA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 NMpe10TBpaIeHUs

2.3

OO0wmast xapakrepucTuka 31eMeHToB VA-rpynmnbsl. OcOOEHHOCTH CTPOSHMsI aTOMOB, XapaKTE€PHbIE CTENIEHH OKHCIIEHUS.
A30T, pacripocTpaHeHHe B IPUPoOE, GU3NUYECKUe U XUMUYEeCKHe cBoiicTBa. KpyroBopot a3ora B npupoae. AMMHAK, €ro
¢u3nyeckue W XMMHMYECKHE CBOMCTBa, MoslyueHHe M npuMeHeHue. Coim aMMOHUS, UX (PU3MUECKHE U XMMUYECKHE
cBOiicTBa, npuMeHeHne. KauecTBeHHas peaklivs Ha MOHbI aMMOHUS. A30THas KHUCJIOTa, €€ MojlyuyeHue, (pu3nueckue u
XMMHYECKHE CBOMCTBa (00IIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U crneuugpuyeckue). Vcnonbp3oBaHue HUTPATOB U
coJiell aMMOHMS B KaU€CTBE MUHEPAIbHBIX y100peHui. XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIled Cpe/ibl COEAMHEHUSIMU
a30Ta (KUCJIOTHBIE JOXK/IU, 3arpsi3HEHNE BO3/1yXa, IOUBbI U BOJIOEMOB)

2.4

®ocdop, amnorponusie Momuduxanuu docdopa, ¢uznueckue u xumudeckue cBoictBa. Okcun ¢ocehopa(V) wu
docdopHas kuciora, PUINIECKUE M XUMHUYCCKUE CBOWMCTBA, MoiydeHue. lcmomb3oBanue (ocdaToB B KadecTBe
MUHEPAIbHBIX YI00pEHUIA

2.5

OO6mas xapaktepuctuka 31eMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIE CTENEHU OKHUCIICHHUS.
VYrnepon, amioTponHble MOAM(UKALMM, PACIpOCTpaHEHHWE B MpuUpoje, (U3MUECKHEe M XUMHYECKHE CBOICTBa.
Ancop6uus. Kpyrosopor yraepona B npupoae. OKcubl yriaeposa, ux Gpu3ndeckue 1 XuMHUUECKUe CBOWCTBA, AEHCTBHUE
Ha JKUBBIC OpPraHU3MbI, MOJYYCHHE U MPUMCHEHHE. JKOJIOrHYecKre mpolieMsl, CBsi3aHHbIe ¢ okcuaoM yriepona(lV);
TUIOTEe3a TI100aNbHOTO MOTEIJICHHs KJIMMaTa; MapHUKOBBIM dPQeKT. YTonbHas KUCIOTa U e€ COolH, uX (pu3nueckue u
XUMHYECKHE CBOMCTBA, IOJyuyeHUWEe M NpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHar-uoHsl. lcmonb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBITIINIEHHOCTH U CEIIbCKOM XO0351CTBE

2.6

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX YIiiepoa (MeTaH, 3TaH, dTUJIEH, alleTUJICH,
ATaHOJI, TIUIEPHUH, YKCyCHas kuciota). MIx coctaB m xummdeckoe ctpoeHue. [loHATHE O OMOJOTHYECKH Ba)KHBIX
BEIIeCTBAX: KHpaxX, OelKax, YrieBoJax — M UX POJM B JKU3HM YelloBeKa. MaTepHallbHOE €IUHCTBO OPTaHMYECKHUX U
HEOPraHWYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOMCTBA, MOdydeHHE U npuMeHeHue. CoeTuHEHUs] KPEMHHUS B MPHUPOJIE.
O6ume npencrasienus o0 okcuzae kpemHusA(lV) u kpemHueBoil kuciore. CuiaMKarhl, UX HCIOJIb30BaHHE B OBITY,
MEAMIIMHE, MPOMBIIIJICHHOCTH. BaxxHeilline CcTpouTeNbHbIE MaTepualibl: KepaMuKa, CTEKJIO, LEMEHT, O€eToH,
xene300eToH. [IpobneMbl 6e30IacHOr0 MCI0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU

2.8

XUMHUECKUH IKCHEPUMEHT: M3ydeHHE 00pa3ll0OB HEOPraHMUECKUX BEIECTB, CBOWCTB COJISTHOW KHCIIOTBI, IPOBEICHUE
Ka4eCTBEHHBIX pEaKUMH Ha XJOPUA-UOHBI U HAOIIOACHHE IPU3HAKOB MX MPOTEKAHMsS; OIBITHL, OTPAXKAIOLIUE
¢u3nUecKkue M XMMHUYECKHE CBOWCTBA TJOI€HOB M MX COCAMHEHHUH (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEPHAJIOB);




O03HAKOMJICHHE C oOOpa3liaMH XJOpUIIOB (TAJIOTCHHUIOB); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COCAMHEHUSIMU
(BOBMOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB); HAOIIOJIEHUE TIpoIlecca OOYIIIMBaHUS caxapa IOa JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI; M3yYCHHE XUMHYECKUX CBOMCTB pa30aBJICHHOW CEPHOM KHCIIOTHI, TPOBEICHHE
KaueCTBCHHOW peaklMu Ha cyib(aT-HOH W HAONIOJCHHE MPU3HAKA €€ MPOTEKaHWs; O3HAKOMIICHHE C (DPU3MYECKUMU
cBOMCTBaMH a30Ta, (hochopa U UX COCTUHEHUN (BO3MOXKHO HCIIOJIh30BAaHUE BHICOMATEPHAIOB), 0Opa3iaMu a30THBIX U
docdopHBIX ymoOpeHMl; ToNyueHUe, COOMpaHue, pPACIIO3HABAaHWE W HW3YYCHHE CBOWCTB aMMHUAKa; IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA M ¢docdaT-uOH W M3yUYCHHUE MPU3HAKOB MX MPOTEKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIH30BAHUE BUICEOMATEPHAIIOB); U3YUCHUE MOJIEICH
KPUCTAJUTMYECKUX PEIIETOK anmasza, rpadura, QysuiepeHa; 03HAKOMJICHHE C MPOIECCOM aJCOPOIMH PacTBOPEHHBIX
BEIIECTB aKTHBUPOBAHHBIM YIIEM U YCTPOHCTBOM NPOTHBOrasa; MoiydeHHe, COOMpaHue, paclo3HaBaHUE U U3yUYEHHE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEACHUE KaUeCTBEHHBIX PEAKIIMN Ha KapOOHAT- U CUJIMKAT-HOHBI U U3Y4YEHUE MTPU3HAKOB
UX IPOTEKAaHUs; 03HAKOMJICHUE C MTPOYKIHMEN CUJIMKATHOW MPOMBIILIEHHOCTH; PELIEHUE SKCIEPUMEHTAJIbHBIX 3a]a4 110
TeMe «Bakaenmme HeMeTaJUTbl U UX COCTUHEHUS

MerTamnibl ¥ X COSAMHEHUS

3.1

OO01mas xapakKTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHHMHM HX MOJIoKeHus B llepuonnueckoii cucreme
xumuyeckux snemeHtoB .M. MenneneeBa u ctpoeHus aromoB. CTpoeHue MeTauioB. MeTayMdeckasi CBsI3b U
METaJUIMYECKasi KPUCTAINIMYECKAsi peIETKA. DIEKTPOXUMUYECKUN sl HANPSHDKEHUI METAJIJIOB

3.2

dusnueckue W XUMHUYECKHE CcBoicTBa MeramaoB. OOmmMe crnocoObl mosydyeHus MeTayuioB. [loHsTHEe O KOppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alllUThl MX OT Koppo3uu. CruiaBbl (CTajdb, YyryH, AIOPAJIOMMHMNA, OpoH3a) M UX
IpUMEHEHHE B ObITY M NIPOMBIIIJICHHOCTH

3.3

IIlenounsle MeTauibl: oNOKeHUE B [lepuoanueckoit cucreme xumuueckux 3nemeHToB .M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxOXJeHue B npupoje. Ouznveckue U XUMUYECKHUE CBOWCTBa (Ha mpumepe HaTpusi U Kanus). OKCUIbl U
TUJIPOKCHUIBI HATpUsl U Kanus. [IpuMeHeHne MeJI0YHbIX METAIUIOB U UX COEITMHEHUN

3.4

[IlenoyHO3EMENBHBIE METAIBI MarHUi M KaJbLUi: nojokeHue B llepuonnueckoil cucreMe XMMHUYECKUX JJIEMEHTOB
J.1. MenpeneeBa; CTpO€HHE HX aTOMOB; HaxOXKJeHUEe B npupoje. PHU3ndecKkue U XMMUYECKHE CBOWCTBA MarHus M
Kaibliusg. BakHelmume coelnHeHNst Kalablys (OKCHI, THIPOKCHA, coir). JKECTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUs!

3.5

Amomunuii: nonoxenue B Ilepumoguueckoi cucreme xumuyeckux snemeHToB J[.J. MengeneeBa; cTpoeHue artoma;
HaxoXJeHue B mpupojie. Pu3nveckne 1 XMMHUECKHUE CBOMCTBA AFOMHUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA
AITTOMUHUS

3.6

XKenezo: monoxxenue B Ilepmommueckoil cucreme xumudeckux snemeHtoB J[.M. MenneneeBa; cTpoeHHE aToMa;
HaxoXxJeHue B npupoje. Ousnyeckne U XUMUYECKUE CBOMCTBA jkene3a. OKCubl, THAPOKCHIBI U coiu sxene3a(ll) u
skene3a(lll), ux cocta, CBOMCTBA U MOJTyYEHUE




3.7

XUMHUECKUH HKCIEPUMEHT: O3HAaKOMJICHME ¢ o0pa3lamMM METalJIOB M CIJIABOB, UX (U3UYECKUMHU CBOWCTBAMM;
U3yYeHHE pe3yJbTaToOB KOPPO3MHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJIbLUS M HATpUs C BOAOH (BO3MOYKHO HCIIOJIb30BaHUE BHMJEOMATEpPHAIOB); UCCIIEIOBaHUE
CBOMCTB JKECTKOM BOJBI; IIpoliecca TOPEHHUs XKeje3a B KUCIOpoJe (BO3MOYKHO MCIIOJNIb30BaHHE BHJIEOMAaTEpPUAIIOB);
IPU3HAKOB IPOTEKaHMWsl KAueCTBEHHBIX DPEAaKUMH Ha HOHBI (MarHus, KaibliMs, allOMHUHUSA, IMHKa, xkene3a(ll) u
xeneza(lll), mequ(ll); HaGnroneHNe U onmUcaHue MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPUS, KAJIUS U KaJIbIUS
(BO3MOKHO HCIOJIb30BAaHUE BUJEOMATEPHAIIOB); MCCIEIOBaHHE aM(OTEPHbIX CBOMCTB THAPOKCHJA ATIOMHHUSA U
TUAPOKCHUIA IMHKA; PEIICHHUE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe « BaxxHennme MeTajliibl U UX COCIMHECHUSI

XHMHS ¥ OKpYKarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHosorud. BemecTtBa U Marepualibl B MOBCEAHEBHOM KM3HU 4YEJIOBEKA. XUMHUS U 3I0POBBE.
be3onacHoe MCIIONB30BaHUE BEIIECTB U XMUMHYECKHX peakiuii B ObITy. IlepBas moMomis mpu XUMHUYECKHUX OXKOTaxX M
OTPaBJIEHUSIX

4.2

OCHOBBI 3KOJIOTUYECKONW TPAMOTHOCTH. XUMHUECKOE 3arpsisHeHne okpy:xaromei cpeast I1JIK. Ponb xumuu B perienun
9KOJIOTHYECKUX MpobseM. IlpupoaHble MCTOYHMKM YTIIEBOAOPOAOB (Yrojb, MPUPOIHBINA ra3, He(Th), MPOLYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIILIEHHOCTH

4.3

XHMMHUYECKUH SKCIEPUMEHT: U3y4yeHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, IOJIMMEPHBIE MaTepUalbl)




IMPOBEPSIEMBIE HA OI'3 11O XUMHHU TPEEOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Koxa npoBepsiemoro IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJjbTaTaM 0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOM
TpeOOBaAHMSI o0pa3oBaTeIbHON NPOrPaAMMbI OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe PI'OC
1 IIpencrasienue:

0 II03HABAaEGMOCTH SIBIICHUI npupoabl, IOHUMAHUC O00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HayKn
Kak o0OJiacTu COBPEMCHHOT'O CCTCCTBO3HAHUS, KOMIIOHCHTA 06H.[eﬁ KYJbTYpbl U HpaKTH‘ICCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6IlI€CTBa; IMIOHUMAaHHUEC MCCTa XUMUHU CPCAU APYTrux
CCTCCTBCHHLIX HAYK

11

0 HAY4YHBIX MCTOJAX IIO3HAHUA, B TOM HYHCIIC OSKCICPUMCHTAIBHBIX W TCOPCTUYCCKHUX MCETOHAAX
1.2 HCCIICAOBAaHUsA BCIICCTB M HU3YUCHHUA XHUMHUYCCKUX peaKuHﬁ; YMCHHUEC HCIIOJB30BATH MOACINU IJid
00BACHEHHUS CTPOCHUA aTOMOB M MOJICKYJI

(6] c@epax HpO(i)CCCHOHaHLHOﬁ ACATCIIBHOCTH, CBA3aHHBIX C XHUMHEH H COBPEMCHHBIMU TCXHOJIOTUSAMU,
OCHOBAaHHBIMHM Ha OOCTHUKCHUAX XUMHUYECKON HAayKH, 4YTO ITIO3BOJIUT 06y‘~IaIOHII/IMC$I paccMaTpuBaTh

1.3 N . . .
XUMHIO Kak cepy cBoeil Oyaymiell npodeccHoHalIbHONW EATENBHOCTH U CAeIaTh OCO3HAHHBIM BBIOOD
XUMHH KaK TpoUIbHOrO IpeIMeTa pu Nepexo/ie Ha YpOBEHb CPEHEro 00I11ero oopa3oBaHus

2 Bnanenne cuctemoil XMMHUYECKUX 3HAHUN U YMEHHE NPUMEHATh CUCTEMY XMMHUYECKMX 3HAHUN, KOTOpas

BKJIIOYAcCT!

BAXHEHIIINE XMMUYECKUE TMOHATHS: XMUMHYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, BEUIECTBO, IMPOCTOE U
CJIO’KHOE BEIIECTBO, OJHOPOJHAs W HEOAHOPOJHAs CMECh, OTHOCHUTEIBHBIE aTOMHAs M MOJIEKYJISIpHas
Macchbl, KOIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJIIPHBIN 00BEM, OKCHI, KUCIIOTa, OCHOBaHHE,
CoJIb (CpeHss), XMMUYECKasl PEaKIusl, PeaKIui COSAMHECHHISI, PEAKIIUN Pa3I0KEHUS, PEaKIINH 3aMEIICHHUS,
peakiu oOMeHa, TerioBoi 3(dekT peakuuu, 3k30- U SHAOTEPMUYECKUE PEAKIIMU, PAacTBOP, MacCOBas
JIOJISI XUMUYECKOTO 3JIEMEHTa B COCAMHEHUH, MAccOBasi JIOJIsl U MPOLIEHTHAs] KOHIICHTPAlLMs BEIIECTBAa B
2.1 pacTBope, SApO aToMa, DJEKTPOHHBIN CIOW aToMa, aToMHas OpOWTalb, PaJUyC aToMa, BaJeHTHOCTH,
CTENEHb OKUCIICHUS, XUMUYECKAsI CBA3b, AMEKTPOOTPUIIATENBHOCTb, MOJISIPHAS M HEMOJISIPHAS. KOBAJICHTHAS
CBSI3b, HOHHAs CBs3b, MeETAJUIMYECKas CBs3b, KpUCTAIUIMYECKass pemerka (aromMHas, WOHHas,
METaJTUIeCKasi, MOJICKYJIApHAas), NOH, KaTHOH, aHUOH, DJIEKTPOJIUT U HEDJIEKTPOIIUT, FICKTPOTUTHYECKAS
JUCCOIMALIMS, PEAKIIMA MOHHOTO OOMEHa, OKHCIUTEIhHO-BOCCTAHOBUTENBHBIC PEAKINH, OKUCIUTENb H
BOCCTAaHOBUTEJIb, OKHUCJIICHHE W BOCCTAHOBIICHHE, SJICKTPOJIHN3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIC U
HEOOpaTHMBbIE PEAKINH, CKOPOCTh XUMHUIECKOU peakimu, katanuzatop, [1IJIK, koppo3ust MeTauiosB, CIiiaBbl




OCHOBOIIOJIararomue 3aKOHbl XHMMHUH: 3aKOH COXpaHCHHUA MacCcChl, nepnonnqecm/lﬁ 3aKOH HI/I

2.2 MeHieneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUU XMMHUU: AaTOMHO-MOJICKYJIIPHAS TEOPHsI, TCOPHSI DIEKTPOIUTHICCKON AUCCOIUAIIIH
3 Brnagenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKJIKOYAIOIIEH:
YMEHHE MPAaBWJIBHO HCIIOJIb30BaTh M3YyYEHHBIC BEIIECTBA M MaTepHallbl (B TOM YHCIC MUHEPAIbHBIC
ya00peHus, MeTa/ibl M CIUIaBbl, MPOIYKTHl MEepepabOTKU MPUPOAHBIX HCTOYHHKOB YTJIEBOJIOPOIOB
3.1 (yriss, mpupomHOTO Ta3a, He(TH) B OBITY, CEJIBCKOM XO3SHCTBE, HAa IPOU3BOJICTBE W TIOHUMAaHUE
3HAYEHUS >KUPOB, OEIKOB, YIJIEBOJAOB JUIsl OpPraHM3Ma 4YeJIOBEKa; YMEHUE MIPOTHO3UPOBATH BIUSHUE
BEIICCTB M XMMHYCCKHX TPOIECCOB HA OPTAHM3M UYEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPEITy
3.2 YMEHHE HHTETPUPOBATh XMMHYCCKHUE 3HAHUS CO 3HAHMSIMH JIPYTHX YUCOHBIX MMPEIMETOB
33 HAJIMYUE OIBITa Pa0OTH C PA3IMYHBIMA HCTOYHHKAMH HH(POPMAIMH IO XUMHUH (Hay4dHAs W HAyIHO-
NOMYJIsIpHAs JIUTEPATypa, CI0BAPH, CIPABOYHUKU, HHTEPHET-PECYPCHI)
34 yMeHHEe OOBEKTHBHO OLICHUBATh WH(OPMAILIMIO O BEIIECTBAX, UX MPEBPALICHUSAX U MPAKTUIECKOM
MPUMECHCHUY U YMEHHUE UCTIOIh30BaTh €€ JUIsl pEIICHUs yIeOHO-TT03HABATEIIbHBIX 3a]1a4
Branenwe ocHoBaMH TMOHSATHUHHOTO ammapara W CHUMBOJMYECKOTO SI3bIKA XWMHU JUISI COCTABJICHUS
4 dbopMynl HEOpPraHWYEeCKHUX BEIIECTB, YPaBHEHUN XHUMHUYECKHX pEaKUWW; OCHOBAMH XHMHUYECKOMN
HomeHkIarypsl (IUPAC u TpuBHaIIbHOI)
YMeHue OOBSACHATH CBs3b TIOJNOKEHUS OJjieMeHTa B [lepuogudeckoid cHcTeMe C  YHCIOBBIMA
5 XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsij sapa, oOIlee 4Yucio
DJIGKTPOHOB), PACIpPEICICHUEM 3JIEKTPOHOB II0 JHEPIeTUYCCKUM YPOBHSIM aTOMOB IMEPBBIX TPEX
MEPHUOOB, KaJTUs M KaJIbIIHS
[IpencraBieHne O MEPHOAMYECKONW 3aBUCHMOCTH CBOMCTB XUMHYECKHX DJJIEMEHTOB (paguyc aToma,
6 AIEKTPOOTPHUIIATEIILHOCTD), TPOCTHIX M CIIOKHBIX BEIIECTB OT MOJIOKECHHS AJIEMEHTOB B [leproanyeckoit
cucTteme (B MaJIbIX MEPHOJaX Y TJIABHBIX MOJTPYNNAax) ¥ SJIEKTPOHHOTO CTPOSHUS aTOMa
7 YMmeHnue kiaaccu(uImpoBarh:
7.1 XUMUYECKUE PJIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKIIHI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTENIEHb OKHMCIIECHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA




8.2

BU XHUMHYCSCKOM CBSI3U M TUII KpHCT&J’IJ’IH‘IGCKOﬁ CTPYKTYPEI B COCAUHCHHUAX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpPaX BENIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEJIb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBath (hM3MUECKHUe U XUMUYECKHE CBOMCTBA!
9.1 MPOCTHIX BEUIECTB (KUCIOPO, O30H, BOAOPOJ, rpaduT, aiMas, KpeMHUH, a30T, docdop, cepa, XJop,
HATPUH, KU, MarHui, KaJIbLIMMA, aTFOMUHHM, KEJI€30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJA, aMMHUAK, XJIOPOBOJOPO, CEPOBOIOPOI,
9.2 oKcuAbl U TuIpokcupl MetaioB |-IIA rpynn, amomunus, meau (I1), nunka, sxenesa (11 u 1), oxkcuasl
yraepona (I u 1V), kpemuns (1V), azora u dochopa (Il u V), cepst (IV u VI), cepuncras, cephas,
a30THCTasl, a30THas, pochopHas, yrojibHas, KpEeMHHEBAsI KUCJIOTA U UX COJIH)
MPOTHO3UPOBATh U XapaKTePU30BaTh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa W CTPOCHUS,
9.3 NPUMCHCHUE BEIIECTB B 3aBHUCHMOCTH OT WX CBOWMCTB, BO3MOXXHOCTh NPOTEKAHUS XUMHUYECKUX
IIPEBpaICHHI B Pa3JIMYHbIX YCIOBHIX
10 YMeHue coCTaBIsITh MOJIEKYJISIPHBIC 1 HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peakxiuii HOHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKINI
10.3 WLTIOCTPUPYIONINX XUMUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPraHUIECKIX BEIIECTB
10.4 MOJITBEPKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MY HUMHU
11 YMeH#He BBIUHCIATH (IPOBOJAMUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaCChI BEIIECTB, MACCOBYIO JTOJFO0 XUMUYECKOTO AIEMEHTa
B COCJTMHECHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XMMHUYECKUX pEaKIHii U HAXOIUTh KOJIMYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB
WJTH TIPOJTYKTOB PEaKInu
12 Branenue (3HaHME OCHOB):
OCHOBHBIMHM METOJIaMH HAayYHOTO TO3HaHMs (HAOII0ICHUE, H3MEPEHNE, SKCIICPUMEHT, MOJICIIMPOBAHUE)
12.1 NpPU U3YYCHUU BEIIECTB M XMMHUYECKUX SIBICHUH; yMEeHHE CHOPMYIUPOBATH MPOOIEMY U MPEATIOKUTH
MYTH €€ PENICHUS
12.2 0e30macHOil  pabOThl C XWMHWYECKMMH BEIIECTBAMH, XWMHUYECKOW TIOCYJIOM ® Ja0OpaTOPHBIM




000pyI0BaHUEM

npaBwiiaMd 0€30IacHOro OOpalieHusi C BEIIeCTBAMM, HCIIOJIIb3YEeMbIMH B TOBCEAHEBHOW >KU3HU,
MpaBUJIaMU TIOBEICHUS B LIEJIAX COEPEKEHUsS 3/I0POBbSl U OKPY>KArOIIEH MPUPOJAHON CpeJibl; MTOHUMaHUE

12.3 N .
Bpea (OMacHOCTH) BO3JCHCTBUS Ha JKUBBIE OpPraHW3MBI OMNPEACIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIEHUS U IPEAOTBPAIICHUSI UX BPEIHOT'O BO3ICUCTBUS
13 Hanuume mnpakTUyecKUX HABBHIKOB IUIAHUPOBAHUSI W OCYILIECTBICHUS CIEAYIOIIMX XUMUYECKUX
SKCIIEPUMEHTOB:
131 M3Yy4YEeHHE U ONHCaHue (PU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C (U3MUYECKUMU U XUMUYECKUMHU
' SIBJICHUSIMU; OTIBITHI, HITIOCTPUPYIONIHME MPU3HAKY MPOTEKAHUS XUMUYCCKUX PEAKIIU
13.2 M3y4YeHHE CIIOCOOOB Pa3eICHHs CMECEi
13.3 MOJYYECHUE KHCIOPOJAa W M3YYEHHUE €ro CBOWMCTB; IMOJY4YEHHUE BOAOPOJA M HM3YUYEHUE €ro CBOWCTB;
' MOJTYyYE€HHE YTIEKUCIIOT0 ra3a U U3y4eHUe €ro CBOMCTB; MOJIY4YeHHE aMMHUAKa U U3YYEHHUE €ro CBOMCTB
134 MIPUTOTOBJICHHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA
135 NpPUMEHEHHE WHAMKATOPOB (JaKkMyca, METHJIOpaHka U ¢eHondTanenHa) aias ONpeaeleHUs XapakTepa
' Cpebl B paCTBOpax KHUCIJIOT U IIET0YEi
WCCJICIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHWYECKUX BEIIECTB PAa3JMYHBIX KJIACCOB; W3YYCHHE
136 B3aMMOJICHCTBHSI KHCJIOT C METalUlaMHM, OKCHJAaMH METaJUIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMHU
' OCHOBAHMSIMHU, COJISIMU; TIOJTyYCHHE HEPACTBOPUMBIX OCHOBAHUM; BHITECHEHHUE OJJHOTO METAJlIa IPYTUM U3
pacTBOpa COJIH; HccaeaoBaHne aM(pOTEPHBIX CBOWCTB T'MJIPOKCHIOB AJIFOMHHHUSI U ITUHKA
pElIeHNE SKCIEPUMEHTAIbHBIX 3alau Mo TemaM: «OCHOBHBIE KJIAcChl HEOPTAHMYECKUX COEIUHEHUN»;
13.7 «DNEeKTpoNUTHYECKAsT IHUcconranusy; «BaxHeine HeMeTauibl U MX COeAUHEHUs»; «Baxuewnmme
METaJUIbl M UX COCIMHEHHSD)
XUMHUYECKHE JKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKK TMPOTEKAaHUS pPEaKInii MOHHOTO OOMEHa;
138 KaueCTBEHHBIC PEAKIIMU Ha MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX MOHBI: XJIOPHU]I-, OPOMHUI-, HOAHU-,
' cynear-, docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, TUIPOKCHUI-MOHBI, KaTHOHBl aMMOHHUS, MAarHHUs,
KaJIbIusl, aJIFOMUHUS, Jkene3a (2+) u xkenes3a (3+), menu (2+), HuHKA
14 YMeHue:
141 MPEACTABISITh PE3YIbTaThl DKCIIEpUMEHTa B (DOpMe BBIBOJOB, JOKA3aTENbCTB, TpaUKOB W TAOIUIl U
' BBISIBJISITh SMIIMPUYECKHUE 3aKOHOMEPHOCTHU
14.2 YCTaHABIIMBATh CBS3M MEXIY pEATbHO HAOII0JaeMBIMH XHUMHYECKUMHU SIBICHUSMU U TIPOIECCAMU,

POUCXOSIIMMU B MAKPO- U MUKPOMHUPE, 0OBICHATH MPUYNHBI MHOTOOOPAa3Hsl BEIIECTB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10

XUMHUHN
Kona IIpoBepsieMblii 3J1€MEHT COAEePKAHMS
1 [lepBoHaYaJIbHBIE XUMUYECKHE MTOHATHUS
1.1 Umucteie BemecTBa 1 cMecH. CiocoOBI paszielieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XMMHUYECKHE 3J1eMEHThl. CUMBOJIbI XUMUYECKUX AJ1eMEHTOB. [IpoCThie U CI0KHbBIE BENIECTBA.
1.3 Xumudeckas popmyia. BaJeHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTeNeHb OKUCICHHS
14 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas macca. MaccoBas
JI0J151 XMUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaast macca. Monsipablii 00bEM ra3oB. B3anMocBsi3b KOMMYECTBa, MAcChl U YHUCIA
CTPYKTYPHBIX €IMHUI] BELIECTBA
16 @u3znueckue M XUMUYECKHUE SBICHUSA. XHUMHUYECKassh peakuuss UM €€ NpU3HAKU. 3aKOH COXPAHEHUs MacChl BEIIECTB.
XHUMUYECKUE YPABHECHHUS
2 [Tepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux eMeHToB JI.W. Menneneesa. CtpoeHue aTOMOB
21 Ilepnonnueckuit 3akoH. Ilepmoauueckas cucrema xumuueckux siemeHToB .M. Menneneesa. Ilepumoasl u rpymisbl.
Pu3HUeCcKUil CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA
29 Crpoenne atomoB. CoctaB aTOMHBIX sjiep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB HepBbIxX 20
XuMH4ecKux uieMeHToB [lepuoanueckoii cucremsl [I.J. Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX NEPHUOAOB, Kaius, Kauplus (paguyca
2.3 aTOMOB, AJIEKTPOOTPHULIATEILHOCTH, METAIMYECKUX U HEMETAJUIMYECKHX CBOWCTB) W UX COEAMHEHHUI B COOTBETCTBUU C
M10JIOKEHHEM J1eMeHTOB B [lepuoinyeckoil cucTeMe M CTPOEHHEM X aTOMOB
3 CTpoeHure BeliecTBa
31 Xumnueckasi cBsi3b. KoBasieHTHas (MOJIsIpHAsE M HEMOJSIpHAsl) CBsA3b. DJIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB.
HonHas cBsi3b. MeTayuinueckast CB3b
39 Tumnst KPUCTaITHIECKHX pemeéTox (aTOMHas[i WMOHHAsl, MeTajyIn4yeckas), 3aBUCHUMOCTb CBOICTB BeIIeCTBa OT THIMA
KPUCTAJUTMYECKON PEMETKH U BUIA XUMUYECKON CBS3U
4 Baxueiiune npeactaBuTenn HeopraHmueckux Bemniects. Hemertamwbl v ux coeguHeHust. MeTamibl M X COSAMHEHUS
41 Knaccudukanus 1 HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUI: OKCHAOB (coiieo0pasyloliye: OCHOBHBIC, KHCIOTHBIE,
aM(dOoTepHBIC) U HECOJICOOPA3YyIONTNE; OCHOBAHUHN (IENOYN U HEPACTBOPHUMBIE OCHOBAHUS); KUCIIOT (KHUCIOPOACOAEPIKAIINE




1 6ECKHUCIIOPOAHbBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIBIX)

dusnyeckue W XMMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-HEMETAJIOB: BOAOpPOJdA, XJOpa, KHCIOpOda, CEPBI, asoTa,

4.2 docdopa, yriaepoaa, KpeMHUs

43 Ou3nYecKnue U XMMHUECKHUE CBOMCTBA MIPOCTHIX BELECTB-METAJIIOB: JINTUS, HATPUS, KaIMsl, MarHus U KaJlblMsl, AIFOMUHUSA,
Keseza. IIESKTPOXUMHUYECKUM psiji HANPSKEHU METaJJIOB

4.4 duznyeckne U XMMHUYECKHE CBOICTBA BOJOPOJIHBIX COETUHEHNI HEMETAJJIOB: XJIOPOBOI0OPO/1a, CEPOBOIOPOa, aMMHUAKA

45 duznyeckue U XUMUYecKue cBoicTBa okcuaoB HemeramwioB: cepsl (1V, VI), azota(ll, 1V, V), docdopa(lll, V), yrnepona(ll,
V), kpemuus(1V). ITonyyeHne OKCHI0B HEMETAILIOB

4.6 Xumuyeckue cBoiicTBa okenioB: MetaiuioB |A—IA rpynm, mmaka, meau(l1) u xenesa(ll, 111). [TonydyeHue okcuaI0B METAIIOB

47 XUMHUECKUE CBOMCTBA OCHOBAaHWI M aM(pOTEPHBIX THAPOKCHIOB (Ha MpUMEpe THAPOKCUIOB AIFOMUHUS, JKelle3a, IIMHKA).
[TosydyeHue ocHOBaHUM M aM()OTEPHBIX THAPOKCHIOB
OO01Ire XUuMHUYECKHe CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOJOPOIHOM, CEPHUCTOM, CEpHOI, a30THOH, dochopHOH,

4.8 KPEMHHEBOH, yroiapbHOH. Oco0Oble XMMHUYECKHE CBOICTBa KOHIIEHTPUPOBAHHOW CEpHON M a30THOW KucioT. Ilomydenue
KHCIIOT

4.9 OO61Ire XUMHUYECKHe CBOMCTBA cpenHuX coneil. [Tomyuenue comeit

4.10 [Tonyyenue, cobupanue, paco3HaBaHHe BOIOPO/Ia, KUCIO0POa, aMMHAaKa, YIJIEKHCIIOro ra3a B 1abopaTopuu

4.11 [TonyyeHne aMmMHaka, CEpHOU M a30THOM KUCJIOT B MPOMBIILIEHHOCTH. OO01Me crnoco0bl NOTYYEeHUsI METAIJIOB

4.12 I'eHeTnyeckas CBsi3b MEXAY KJIACCAMH HEOPraHMYECKUX COSAMHEHHUN

5 XUMUYECKUE pEeaKLIUU

51 Knaccugukanus XuMH4ecKuX peakimii o pa3IMyHbIM [IPU3HAKAM: [0 YUCIY U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB,
10 TEIJIOBOMY 3(h(exTy, N0 M3MEHEHHUIO CTEeNEHEN OKUCICHUSI XUMUYECKUX AJIEMEHTOB

59 TernnoBoil >PdexT XUMUYECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- M DSHIOTEPMHUYECKHE PEAKIIMH.
TepMoxuMuyeckue ypaBHEHHs

53 OKHCANTENbHOBOCCTAHOBUTENbHBIE peakinu. OKUCIUTENN U BoccTaHOBUTENHU. [Ipoliecchl OKHCIEHUs U BOCCTAHOBJICHUS.
DJEeKTPOHHBIN 6aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHOM peakiuu

54 Teopust snexTponuTHUecKO aucconuanui. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI M HEAIEKTpoauThl. CHibHBIE U cialble
AeKTposuThl. CTeNeHb JUCCOLMAIUN

55 PeaKuHIV/I HMOHHOTO OOMeHa. Y CIoBHS MPOTEKaHUS peaklMii HOHHOTO 0OMEHa, MOJIHbIE U COKpalllEéHHbIE HOHHbBIE YPaBHEHUS
peakuui

6 XUMHS U OKpYXKarollasl cpesia




BGH_IGCTBa U MaTCpualibl B HOBCCI[HGBHOI\/'I JKM3HHU 4eaoBeka. be3omacHoe HCIob30BaHne BCIIECCTB 1 XUMHUYCCKUX peaxunﬁ B

6.1 nabopaTtopuu u ObiTy. [lepBas HOMOIIs IPU XUMHUECKUX 0’KOTaX M OTPABICHUAX
XUMHUYECKOe 3arpsi3HeHHE OKpY’KalomIel cpenbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE TIOYBBI, BO3yXa U BOAOEMOB), CLIOCOOBI

6.2 ero npenorspaiuenus IIpenensbHas gonycrtumas konueHtpauus Bemect (IIJ1K). Posib xuMuu B pelieHun 3K0I0rH4ecKux
npobsieM. Y cuiieHne NapHUKOBOTO 3 dexTa, pazpynieHrne 030HOBOTO CIIOsI
[Tpumenenue cepsl, a3zora, (ocdopa, yriaepona, KpeMHHUS M UX COCAWHEHHHA B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH U

6.3 CeNbCKOM XO03siicTBe. [IprMEHEHHe MeTauloB W CIUIABOB (CTalb, YYyryH, IIOPaIIOMHHHKA, OpoH3a) B OBITY U
POMBIIICHHOCTH WX coeHeHUH. [IoHsITHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3UHU

6.4 [IpupoaHbIe HCTOUYHUKU YIIIEBOJAOPOJIOB (YroJib, IPUPOJHBIN ra3, HePTh), MPOLYKTHl UX HepepaboTKu (OEH3UH), UX POJb B
OBbITY M IPOMBILLIEHHOCTH
IlepBoHayasbHBIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COSAMHEHUSX yriiepo/a (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHoJI,

6.5 TJIMLEPHH, YKCYCHas Kuciota). [TonsTre o OHOMOrnYecKr BaXKHBIX BEIIECTBAX: KHUPAX, OElIKaX, yIIIeBOAaX — M UX POJIH B )KU3HU
4esI0BeKa

7 Pacuérer:

7.1 110 opMyJsiaM XMMHYECKHX COEAMHEHUM

7.2 Macchl (MaccoBOi) 10JIM pacTBOPEHHOTO BELIIECTBA B PaCTBOPE

7.3 110 XUMUYECKUM YPaBHEHUIM




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
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Xumus: 8-i1 kiacc: 0a30BBI YpOBEHB: YUEOHHK; 5-¢ u3maHue, nepepaborannoe ["abpuensH
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