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HHOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XuMUHM Ha ypOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHusl COCTaBJICHAa HA OCHOBE TpeOOBaHUI K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus, npeacraBieHHbix B GI'OC 00O, a
TaK’kKe Ha OCHOBE (QeAepalbHON pabouell mporpaMMbl BOCHUTAHUS M C YYETOM KOHLEMIMM MpPernojiaBaHusl y4eOHOro
npeaMera « XuMus» B 00pa3oBaresibHbIX opranuzanusax Poccuiickoit denepanun.

[IporpaMMa mo XxuMuu [Oa€T MPEACTaBICHHE O LEsIX, OoO0meld crpaTerud OOy4YeHHs, BOCHHUTAHHUS U Pa3BUTHUA
oOyyaroluxcs CpeZCTBaMHU Y4eOHOr o MpeIMeTa, yCTaHaBIUBAET 00s3aTeIbHOE MPEAMETHOE COJIEpIKaHue, IPeLlyCMaTpUBAET
pacmpeneieHde ero Mo KilaccaM M CTPYKTYpUPOBaHHE MO pas3fesiaM U TeMaM NpOrpaMMmbl MO XHUMHH, OIpPEACIIsIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHYEMYIO MOCIIEI0OBATEIbHOCTh U3YUEHHSI XUMHUH C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4Y€OHOro IMpoIecca, BO3PACTHBIX OCOOEHHOCTEU
oOyJaromuxcsi, OmnpeAesieT BO3MOXKHOCTA TpeaMeTa JUisl pealn3allui TpeOOBaHHWM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHus, a TaKkKe TpPeOOBaHUM K pe3ysibTaTaM O0y4deHUs
XMMUU Ha YPOBHE IIeJIel U3yUYeHHUs MpeMeTa U OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIBHOM ACSITEIBHOCTH 00YYaIoerocs mno
OCBOCHMIO YUE€OHOT0 COJEPKAHMSL.

3HaHWE XHMHH CIIY)KUT OCHOBOM JUisi (OPMHPOBAHHUS MHUPOBO33PEHHUS OOyYaroUIerocs, €ro MpeACTaBICHUN O
MaTEepPUAIIBHOM €IMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (HOPMHUpPYyEMbIe XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTUU U 00 SBOJIOLKHU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TNI00ATBHBIX MPOOJIEM YCTOMUYUBOTO pa3BUTHUS YEJIIOBEUECTBA
— CBIPEBOM, IHEPTrEeTUUECKOM, MUILIEBON U HKOJIOTHYECKOI 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH IJi caMOpa3BUTHS U (HOPMHUPOBAHHS KyJIbTYpbl JIMYHOCTH, €€ oOmed u
byHKIIMOHATBHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B (OpMUpPOBaHME MBIIUIICHUS W TBOPUYECKUX CIIOCOOHOCTEH OOYyYarolUMXCsi, HaBBIKOB HUX
CaMOCTOATENbHON Y4YeOHOU JesATEeIbHOCTH, SKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B
NOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBHOMN EATEIbHOCTH;



3HAKOMUT CO CHEenu(UKON HayqYHOTO MBIIUICHHS, 3aKIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsA[a HA €IMHCTBO MPUPOABI U
YeJIoBeKa, SIBISIETCS OTBETCTBEHHBIM 3TAaioM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIIUXCS;

CrocoOCTBYET (HOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K TIPUPOJIE, K YEIIOBEKY,
BHOCHUT CBOU BKJIAJ] B IKOJIOTHUYECKOE 00pa3oBaHUE O0YJAFOIITIXCS.

JlanHble HanpaBlieHUs B O0OYYEHUU XMUMHUHU O0ECIEUMBAIOTCS CHEU(PUKON COlepX aHusl yueOHOTO TpeIMeTa, KOTOPhIi
SBJISIETCS MIEIarOTMYECKU aJIalITUPOBAHHBIM OTPaKEHHEM 0a30BOM HayKU XUMUU Ha ONPEETIEHHOM dTare e€ pa3BUTH.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00Iero 0oOpa3oBaHUsS OPUEHTHUPOBAH HA OCBOCHUE OOYUYAIOIIUMUCS CUCTEMBI
NEPBOHAYAIBHBIX MOHATHI XUMHH, OCHOB HEOPTraHMYECKONW XHWMHU M HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa conaepxKaHUsi MPOrpaMMbl MO XMMHH COpPMUpOBaHA HA OCHOBE CHCTEMHOIO MOJAXO0/a K €€ H3yYeHHIO.
ConepxaHue CKIaIbIBACTCS U3 CUCTEMbI MOHITUH O XUMHUYECKOM DJIEMEHTE W BEIIECTBE M CUCTEMbI TOHATHUNH O XUMUYECKOU
peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPUHIIMIY MOCIEI0BATEILHOTO PAa3BUTHUSI 3HAHUW HAa OCHOBE
TEOPETUYECKHUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOSHUM aTOMa U XUMHUYECKOM CBSI3H;

— IpEeACTaBICHUM 00 ANEKTPOJUTHUYECKON JUCCOIMALIMY BEIIECTB B paCTBOPAX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKH TMOTYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATENIBHO OT OJHOTO YPOBHSI K JAPYTOMY, BBIMONHSA (PYHKIIMU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHS M1 BO3MOKHOCTEN MPAKTUYECKOTO NPUMEHEHHS U TIOJIyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHMEe MOporpaMMbl MO XHMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHHUS O XUMHUUYECKON COCTaBIISIONICH
HAy4YHOM KApTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOU MPUPOJIbl, ICHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUI0O M METOJaM
NO3HAHUSl B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICYECHUEM 3HAHHUN U3 paHEee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromnii Mup», «bronorus. 5—7 knacce» u «duznka. 7 Kinacc.

[Ipy u3ydeHUU XUMHUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOM HAYKH KaK O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHUYECKOW IEATEIBHOCTH YEIOBEKAa M KaK OJHOrO W3 KOMIIOHEHTOB MHPOBOM KYJbTYpblL. 3ajada



y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — Ba)KHEUIIUX (DAKTOB, MOHATUHN, 3aKOHOB U
TEOPETUUYECKUX TOJOKEHUH, TOCTYIMHBIX O0O0OIIEHHIT MUPOBO33PEHUECKOTO XapakTepa, S3blka HayKHh, B MPUOOIICHUU K
HAy4YHbIM METOJaM I[IO3HAHUS TMpPU M3YYCHUU BEIIECTB W XUMHUUYECKUX peakiuil, B (POPMHUPOBAHMU U Pa3BUTUU
MO3HABATEIFHBIX YMEHUN W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOM U Y4EOHO-HCCIIENOBATEIHCKOU JESITEIbHOCTH,
OCBOCHHH MPaABHII O€30MaCHOTO OOpAIICHHSI C BEIIECTBAMU B TOBCEAHEBHOM KU3HHU.

[Ipu n3yvyeHnn XMMUK Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHus BAXKHOE 3HAUECHUE MPUOOPENH TaKue 1eNIH, KaK:

— (GOpMHUPOBAHUE UHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY MPUHSATHIO PEIISHUH, CTIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HaANPaBJICHHOCTh O0YUYEHHUS HAa CHCTEMATHYECKOE MPUOOIIEHNE 00YYaIomUXCs K CaMOCTOSTEIHbHON MMO3HABATEIHHON
JESITEILHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (POPMUPYIOITUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBUH, CIIOCOOCTBYIOIMIMX MPUOOPETEHUIO OO0YYarOUIMMMCS OIbITa Pa3HOOOPa3HOM AEATETbHOCTH,
MO3HAHUSI U CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIBHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢dopmupoBaHue 001IeH PYHKIIMOHAIBHOW U €CTeCTBEHHO-HAYYHOU I'PAMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U
OLICHUBATh SBJICHUS OKPY>KAIOIIET0 MUPA, UCHOJb3Ys 3HAHUSI U OIMBIT, MMOJTYUYEHHbIE PU U3YYCHUH XUMUU, TPUMEHSATh UX
IIPU pEIIeHUHU TPoOJIeM B MOBCEHEBHOM KU3HU U TPYAOBOU JI€SITEIHHOCTH;

— (hopMupoBanue y oOydaromuxcs T'yMaHUCTUYECKUX OTHOIIEHUW, MOHUMAaHUS IIEHHOCTH XUMUYECKUX 3HAHUU IS
BBIPAOOTKU IKOJOTHYECKU IEJIECO00PA3HOTO TOBEACHHS B OBITY M TPYJOBOW ACATEIBHOCTU B IIETSAX COXPAHEHHUS CBOETO
3710pOBbS U OKPY’KAIOLIEH TPUPOAHOMN CPEBI;

— pa3BUTHE MOTUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIUTAHHUIO HAa OCHOBE YCBOEHUS
0011eYesI0BeYECKUX LIEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(MIIS U HANIPaBIEHHOCTH JajJbHENUIIEro 00y4eHusl.

OO0muiee 4Kciio 4acoB, OTBEIEHHBIX JIJIS M3YUYECHHS] XUMHUU Ha YPOBHE OCHOBHOTO 00I1lero 00pa3oBaHusi, cocTaBisieT 136
yacoB: B 8 ki1acce — 68 yacoB (2 yaca B Hezelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBOoHaYa/IbHBIE XUMHYECKUE IIOHATHS

IIpeamer xumun. Poins XUMHUM B JKM3HU 4eslOBeKa. XMMHS B cucTeMe Hayk. Tena m Bemectsa. PU3NUeCcKUe CBOMCTBA
BeLIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHe o MeTogax mo3HaHus B xuMuu. Yucteie BemecTBa U cMecu. CrocoObl
pa3aeneHus: CMECeH.

ATOMBI U MOJEKYJbl. XUMUYECKHE 31€MEHTHL. CHUMBOJIBI XUMUUYECKUX 3JEMEHTOB. IIpocThie M Cl0KHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX OJJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocurenbHas atomHasg Mmacca. OTHOCUTENbHAs MOJIEKYJsIpHas Macca. MaccoBasg [J0Js1 XMMHUYECKOTO DJJIEMEHTA B
COCIMHEHU.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3anMOCBsI3b KOJIMYECTBA, MAcChl M YHUCJIA CTPYKTYPHBIX €IMHUIL
BeniecTBa. Pacy€rsl o popMynaM XMMHUYECKUX COETUHEHU.

@u3NUEeCKUEe U XUMUYECKHUE SBICHHS. XUMHUYECKass peakuuss U €€ MpU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB.
Xumuueckue ypaBHeHud. Kiiaccudukanus XuMUYecKux peakuuid (COeIMHEHUs, Pa3I0KEeHHs], 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMMUYECKOH MOCYAOH, MpaBuiiaMu paboThl B JIabopaTOpUU U MpUEMaMU OOpalleHHsl C J1abopaTOPHBIM
o00Opy0OBaHUEM, HW3Y4YEHUE W ONUCaHUuE (PU3NYECKUX CBOMCTB OOpa3OB HEOPraHWYECKUX BEILIECTB, HAOII0JCHUE
¢u3nueckux (MJIaBlI€HUE BOCKA, TasTHUE JIbJa, PACTUPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALMS BOJbI) U XUMUYECKUX
(ropeHue cBe4H, MPOKATMBAHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBIE Mella ¢ KUCTIOTOI) sIBICHNH, HAOII0OICHIE U ONTMCaHUe
NPU3HAKOB MPOTEKAHUS XUMHUECKUX peaklui (pa3joKeHue caxapa, B3auMOJIECHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus,
paznoxenue runpokcuna menu (II) mpm HarpeBanuu, B3aumojelcTBUE kene3a ¢ pacTBopoMm coiu Menu (1), mzydenue
Croco0OB pa3JeieHusi CMecel: C TMOMOUIbI0 MarHuTta, (PUIbTpPOBAaHWE, BbIAPUBAHUE, JUCTHWIUIALMS, Xpomarorpadus,
IPOBEICHUE OYHMCTKU TMOBAPEHHON COJIM, HAOJIOJEHHE W ONMHCAHUE PEe3YyJbTAaTOB MPOBEIEHHUS ONBITA, WUIIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JaHUE MOJIETIEH MOJIEKYJI (IIapOCTEPKHEBBIX).



BakHeniuue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciopong — 3Ja€MEHT M IpOCTOE BellecTBO. HaxoxaeHuwe Kuciopoja B
npupoae, (Qu3nUeckrue M XHMHUYecKHe cBoicTBa (peakuumu ropenus). Okcuabl. Ilpumenenue kwuciopoga. CrocoObl
MOJIyYEHHUsI KUCJIOpoAa B J1aOOpaTOpUM U MPOMBINLIEHHOCTU. KpyroBopoT kuciopoaa B mpupone. O30H — amuioTpomnHas
MOAU(DUKAIIHAS KHCIIOPO/Ia.

TernoBoit 3h(deKT XUMHUYECKOW peaklud, TEPMOXUMUYECKHE YpPABHEHUS, 3K30- M DHIOTEPMHUYECKHE PpEaKIUu.
TomuBo: yroiabs U MeTaH. 3arpsi3HeHUE BO3/lyXa, YCUIICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — sanemeHT u mpocToe BemecTBo. Haxoxkaenue Bogopoaa B nmpupojie, GU3NIecKue U XMMHIECKUE CBOMCTBA,
IpUMEHEHHUE, CIIOCOOBI TToTydeHusi. KucnoTsl u comu.

MounsipHblit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnveckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl. HachlllleHHBIE W HEHACBIIEHHBIE PACTBOPBI.
PacTtBopumocThs BemiecTB B Bojae. MaccoBasi 10Jig BEHIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBa BOoAbl. OcHOBaHusA. Ponb
pPacTBOPOB B IPUPO/JIE U B KU3HU YesnoBeka. KpyroBopot Bojabl B Ipupo/ie. 3arpsi3HeHUE IPUPOIHBIX BOA. OXpaHa U OUMCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coenunenuit. Oxcuabl. Knaccudukaimsi okcugoB: cojeoOpasyroiiye (OCHOBHBIE,
KHUCJIOTHBIE, aMm(pOTepHbIe) U HecosieoOpasyrome. Homenknarypa okcuaoB. Ousndyeckue U XMMUYECKUE CBOMCTBA OKCHUJIOB.
[Tonydenue OKkCHUIOB.

OcHnoBanusa. Krnaccudukaruss ocHOBaHWi: MIENOYM W HEPACTBOPUMBIC OCHOBaHUS. HoMeHKiarypa OCHOBaHUH.
DU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBAaHUM. [lonyyeHne oCHOBaHUU.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Puznueckue M XMMUYECKHE CBOWCTBA KHUCIOT. Psf
aktuBHOCcTH MeTaiuioB H. H. bekerosa. Ilomyuyenue Kucnior.

Commn. Homenknarypa conei. ®u3ndeckue 1 XMMHYECKHE CBOWCTBA cotieil. [lomyuenue conen.

['eneTnueckas cBsI3bp MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpejeiCHUue COEepKaHusl KUCIOpoJa B BO3/IyXe, MOJIydeHHue, coOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB KHCJIOPOJia, HAOJIOJACHUE B3aUMOJICUCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUSI BOZHHUKHOBEHHUS U MPEKpalieHUs



ropeHus (mokapa), 03HAKOMJICHHE ¢ 00pa3laMy OKCUJIOB U OMKMCAaHUE UX CBOWCTB, MOTyUYeHUE, COOMpaHue, paclo3HaBaHuE U
W3YUEHHE CBOMCTB Bojopoja (ropeHue), BzaumojaercTBue Bojaopoaa ¢ okcuaoMm meau (II) (Bo3MOXkHO HCMOIb30BaHUE
BUJICOMATEPUATIOB), HAOII0JIEHUE OOpa3IOB BEIIECTB KOJWYECTBOM | MOJIb, HUCCIIEIOBAHUE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PA3JIMYHOM PAaCTBOPUMOCTHIO, NMPUTOTOBIICHUE PACTBOPOB C OMNPEAECIEHHOW MAaCCOBOM JOJIEW pPacTBOPEHHOTO
BEIECTBA, B3aMMOJCIHCTBUE BOJIbI C MeTaUlaMH (HATPHEM U KaibIlMeM) (BO3MOXHO HMCIOJb30BaHUE BHUIEOMATEPHAIIOB),
UCClIeIOBaHNE 00pa3ll0B HEOPTAHUUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB, HAOMIOJEHUE U3MEHEHUSI OKPACKH MHJIUKATOPOB B
pacTBopax KHUCIOT U Iesnouyed, uzydeHue B3aumozeihcTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIU3ALNU, MTOJTyYEeHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOTO METala APYTHUM U3
pacTBOpa COJIM, PELIEHHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BakHenmme Ki1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanuecknii 3axkon u Ilepuoauyeckasi cucrema xumuueckux iemMeHToB [I. M. MenngeneeBa. Ctpoenue
aToMoOB. XuMHYeCcKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEeaKIIMU

[TepBbie MOMBITKK KIAaCCU(PUKALIMU XUMHUUYECKUX AJIEMEHTOB. [IoHSATHE O TpyMmmax CXOIHBIX AJIEMEHTOB (ILETOYHBIE U
MIEIOYHO3EMENTbHBIC METAJIbI, TaJOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphie 00pa3yroT amMpOTepHbIE OKCHIBI U
TUIPOKCUBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux sneMeHToB . M. MenaeneeBa. KopoTkonepuoanas u
muHHONIepuoaHas Gopmbl Ilepronuueckoit cucrembl xumudeckux snemeHToB [[. M. Menpaeneesa. Ilepuonbl U rpynisl.
DU3NYECKNN CMBICIT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYNIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifep. M3oTombl. DnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBBIX
20 xumunueckux 3neMeHToB [lepuoanueckoil cucremsl [. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €ro
nojoxeHuro B [lepuoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS PaJuyca aTOMOB XUMHYECKUX JIEMEHTOB, METAINIMYECKUX U HEMETALUIMYECKUX CBOMCTB
0 TPyINaM U NEPUOJaM.

3nauenue Ilepuoanueckoro 3axkoHa u llepmoandeckodl CHUCTEMbl XUMUYECKHX 3JIEMEHTOB JJIsi Pa3BUTUA HAyKU H
npaktuku. . 1. MeHnneneeB — y4€HbIN U TPaXIaHUH.

Xumudeckass cBs3b. KoBajieHTHass (TOJISIpHAsT M HEMOJISIpHAs) CBSA3h. OJEKTPOOTPHUIATEILHOCTh XUMHUUYECKUX
aneMeHToB. IOHHAas CBA3b.



Crenenp oxkuciieHud. OKHUCIHMTEIBHO-BOCCTAHOBUTENIBHBIE peakuuu. lIpomeccbl OKHUCIEHHsT W BOCCTAHOBJICHUS.
OKucauTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHrne 00pa3lioB BEUIECTB METAJIOB M HEMETAJUIOB, B3aMMOJCICTBIE THAPOKCHIA IIMHKA C PacTBOpPaMH KUCIOT U
I1EJI0YEH, MPOBEICHHUE OMNBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAaKIUil (ropeHue,
peaKiuy pas3ioKeHUs, COSJUHEHMS).

Mescnpeomemmnoie ceéasu

Peanmszannst MeXIpEeIMETHBIX CBS3€M NPU M3YYEHMM XHMHMHU B 8 KJIACCE OCYLIECTBIIAETCS YEpPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M TOHSATUH, SBISIOIIMXCS CHUCTEMHBIMHU U1 OTIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mMe ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAY4YHBIN (DaKT, rUnores3a, TeOpus, 3aKOH, aHAJIU3, CUHTE3, KiaccuuKalus,
NEPUOJNYHOCTb, HAOMIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHUE.

®usuka: Marepusi, aToOM, 3JEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIbI, PaJUOAKTUBHOCTH, MOJIEKYJA,
ANIEKTPUYECKHUI 3aps]l, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, (pU3MUecKHe BETUYUHBI, €IUHUIIbI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE€3/1b1, ConHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOJbI, IMOJE3HBIE HMCKOIMAEMbIC, TOILJIMBO, BOJHBIC
pecypchl.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKkuus

[Tepnogmueckuit 3akoH. Ilepnomnueckas cucrema xumuueckux aiemeHToB . M. MenneneeBa. CTtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KaJbLUs U UX COCIUHEHUN
B COOTBETCTBHUHU C MOJOKEHUEM 3JIEMEHTOB B [lepnoinyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTsa: BUAbI XUMUYECKOU CBA3U. THIBI KPUCTAIUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOUN PEIIETKU U BUA XUMUYECKON CBSI3U.



Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHWYECKUX COCIMHEHUM, TCHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Knaccudukanuss XUMUYECKUX peaKIUid MO pa3IUYHbIM MpPU3HAKAM (110 YUCIY U COCTaBY YYacTBYIOIIMX B PEaKIUU
BCILICCTB, 110 TEIUIOBOMY 3(P(}EKTy, 10 M3MCHEHHUIO CTEIICHEH OKHMCIICHHS XHMHYECKHUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IIO
YYaCTUIO KaTajlnu3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TCPMOXUMHUYECKHUE YPABHEHHUS.

[Tonatue o ckopoctu xuMuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHX PEaKIHsiX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOTCHHBIX peakuusax. [lonsarue o karanuze. [lonsTne o xumMuueckoM paBHOBecUU. DaKTOPBHI,
BIIASIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIIMU U MOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIMK, DSJCKTPOHHBIA OallaHC OKHCIMTEIHbHO-BOCCTAHOBUTEIBHONW PEAKIIHH.
CocrapieHue ypaBHEHUM OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIMI C UCITOIB30BAaHUEM METO/Ia AIICKTPOHHOTO OajaHca.

Teopus »HIEKTPOIUTHUYECKON JTUCCOLMALMMU. JIEKTPOJIUTHI M HEANEKTPONIUThl. KaTuoHbl, aHWOHBL. MeXaHu3M
JUCCOIMAIIMKM  BEIIECTB C pa3IMYHBIMU BHUJAMU XUMUYecKoW cBsizu. CteneHb gucconuanuu. CuibHble U cla0bie
3JIEKTPOJIUTHI.

Peaknnmm noHHOrO OOMEHa. YCIOBHS TPOTEKAHUS pPEaKIM HOHHOTO OOMEHA, IOJHBIE M COKpAIIEHHBIC HOHHBIC
ypaBHeHHs peakiuid. CBOMCTBA KUCIOT, OCHOBAHHMI U COJIEH B CBETE MPEJCTABICHUIN 00 JEKTPOIUTHUECKON JUCCOIUALINH.
KauectBeHnHbie peakiinu Ha HOHBL. [[OHSATHE O TUIIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJISTISIMHA KPUCTAJUTMICCKUX PEMIETOK HEOPTaHUISCKHUX BEIIECTB — METAJIJIOB U HEMETAJUIOB (rpadura
¥ aJMa3a), CIOXKHBIX BEIICCTB (XJIOpHWJa HATpHUs), HCCIASAOBAHHUE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW peakIuud OT
BO3JICCTBUS Pa3iWyHBbIX ()aKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECca JUCCOIHAIIUN
KHUCJIOT, IIeJioued M cojied (BO3MOXKHO HCIIOJIb30BaHUE BHUEO MaTEPHUAIOB), MPOBEICHHUE OIBITOB, HILTIOCTPUPYIOIINX
NpU3HAKN TPOTEKAHMS PEAKIMi MOHHOTO oOMeHa (0Opa3oBaHWE OCajKa, BBIJEICHHE Tra3a, 0Opa3oBaHUE BObBI), OIMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMI (FrOpeHHE, PEaKIMyd Pa3IoKECHUS, COCIMHEHHUS),
pacrno3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIMI HA HMOHBI, PEUICHUE AKCIEPHUMEHTAIbHBIX
3aJad.

HemeTasjibl 1 UX COeTMHEHUA



O6mmast xapakrepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTeNeHu okucieHus. CTpoeHue u
(dbu3uYeCKre CBOMCTBA MPOCTHIX BEIIECTB — TrajJoreHOB. XUMHUYECKHUE CBOMCTBA Ha MpUMEpe XJopa (B3aUMOJCUCTBUE C
MeTajllaMH, HEMeTalllaMH, Iejsodyamu). XuopoBojgopord. ComsiHag KHCIOTa, XUMHUYECKHE CBOMCTBA, IOIYYEHHUE,
npuMeHeHne. JledcTBue XJjopa M XJIOPOBOJOPOJA HA OpPraHM3M 4eJOBeKa. BakHeWinne XJIOpUAbl U UX HAXO0XICHUE B
IpUPOJE.

O6mmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEPHbIE CTETIEHH OKUCIICHHUS.
Crpoenue u Qu3nyYeCKHe CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(PUKALNUA KUCIOPOJa U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTpOeHUE, (QU3MYECKUE W XUMHUYECKHe cBocTBa. OKCHIBI CEphl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMHUYECKHE CBOICTBa (00IIME Kak MpeACTaBUTENS
KJ1acca KUCIOT U crienudpuieckue). XUMUYECKUEe Peakilnu, JIeKallue B OCHOBE MPOMBIIIIEHHOTO CII0co0a MOy4YeHHs CEpHOMN
kucnoThl. [Ipumenenue cepHoit kuciaoTbl. Colld CEpHOM KHCIIOThI, KAUECTBEHHAs] peaklys Ha cyibdaT-uoH. Haxoxnenue
cepbl U €€ COeAMHEHUN B NpHUpojae. XUMHUYECKOE 3arpsi3HEHHE OKpYXKAIOIIEH cpelpl COSAMHEHUSIMU CEPbl (KUCIOTHBIE
JOK]I1, 3arPsI3HEHNE BO3/1yXa U BOJOEMOB), CITOCOOBI €r0 MPeIOTBPAILECHHS.

OO01ast xapakTepucTruka 31eMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKT€pHbIE CTETIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHHe B mpupoje, Gpusnvyeckue u XuMUUeckue cBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, €ro
(du3nyUecKre U XUMUYECKUE CBOMCTBA, OJydeHHe U npuMeHeHue. Conu aMMOHUs, UX (PU3NUYECKUE U XUMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHHUA. A30THAsl KUCJIOTA, €€ MONy4yeHue, (PU3NYEeCKUe U XMMHUYECKUE
cBoiicTBa (0OIIME Kak MpeacTaBUTeNs Kiacca KUCIOT U cnenuduueckue). Vcrnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayeCTBE MUHEPAJIBHBIX YAOOpeHHHA. XMMHMUYECKOE 3arpsi3HEHUE OKPY’KaIoLeH cpenbl COeNMHEHUSIMU a30Ta (KUCIIOTHbBIE
JOKIM, 3arps3HEHUE BO3AyXa, Mo4YBbl U BoAoEMOB). docdop, amnorponnbie mMomuduxanuu ¢ocdopa, ¢uznueckue u
xumudeckue cporictBa. Oxcun dochopa (V) u dochopHas kucnora, pu3NUecKre U XUMUYECKHUE CBOWCTBA, MOJIy4YEHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENICHN OKUCIICHUS.
VYriepon, annoTponHbsie MoAU(UKALIMK, pACIpOCTpAaHEHUE B MPUPOJE, (pu3ndeckue U XMMUYECKHUE CBOMCTBA. AncopOiusi.
Kpyrosopotr yrinepona B npupone. Okcunbl yriepoaa, ux (U3MUYECKUe M XUMHUYECKHE CBOICTBA, JEWCTBUE Ha >KHUBBIC
OpraHu3Mbl, IMOJYYEHUE U TNPHUMEHEHHE. DKOJOTMYecKHe MpoOJeMbl, CBsA3aHHble ¢ okcuiaom yriepona (IV), runoresa



rJ100aJIbHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN dPdekT. YronpHas KuciaoTa U e€ CoiM, UX (PU3NYECKHe U XUMHYECKUE
CBOWCTBa, MOJIydeHHE W MpHMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI. Vcmonp3oBaHue kapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO3sIICTBE.

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEUIECTBaX KaK O COCAMHEHHUAX yriepona (MeTaH, 3TaH, STHIICH,
alleTUJIeH, 3TaHOJI, MNIMLEPUH, YKCyCHas kuciota). [IpupoiHpie HICTOUHUKH YTIIEBOJOPOIOB (Yrodb, IPUPOIHBIN ra3, HedTh),
IPOJYKTHI UX NEpepabOTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH. [IoHsATHE 0 OMOJIOrMYeCKN Ba)KHBIX BEUIECTBAX:
KHUpax, OenKax, yriaeBojax — U UX POJIM B KU3HU UeloBeKa. MaTrepuaibHOE €IUHCTBO OPTaHUYECKUX W HEOPTaHUYECKHX
COCIMHEHU.

Kpemuuii, ero ¢usndyeckue U XUMUYECKUE CBOMCTBA, MOJIyueHHE U MpuMeHeHue. COeTuHEHUs] KPEMHUSL B MPHUPOJIE.
O6mme npencraBieHuss o6 oxcuae kpemuus (IV) m kpemuueBoil kuciore. CUIMKAThl, UX HCIOJb30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. BakHeWIne CTpouTeNbHbIE MaTepuaibl: KepaMuKa, CTEKIIO, IIEeMEeHT, OeTOH, ene300eToH. [Ipobraembl
0€30MMacHOT0 MCIOIH30BaHMS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3ll0B HEOPraHUYECKUX BEILECTB, CBOMCTB COJSHOW KUCIIOTHI, MPOBEACHHE KaYECTBEHHBIX pEakluil Ha
XJIOPUI-UOHBI U HAONIOZACHUE MPU3HAKOB UX MPOTEKAHHUS, OMBITHI, OTpaKaroliue (PU3NYECKHe U XMMHUYECKHE CBONCTBA
TaJIOTeHOB U HUX COEJUHEHUM (BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), O3HAKOMJIEHHWE C OO0Opa3laMu XJIOPHUIOB
(raJloreHu0B), O3HAKOMJIEHHE C 00pa3laMu cepbl M €€ COCIUHEHHUSIMU (BO3MOXKHO HCIIOJIB30BaHUE BHUJIEOMATEPUAIIOB),
HaOJI0IeHNe Tipolecca OOYTIIMBaHMs caxapa MoJl JeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yUYEeHUE XUMHUECKUX
CBOMCTB pa30aBIICHHON CEpHOM KHUCIIOTHI, MPOBEICHNE KAUYECTBEHHOM peakiuy Ha Cylb(aT-uoH 1 HAOI0ICHHE TTpU3HaKa e€
IPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3WYECKUMH CBOMCTBaAMHU a30Ta, Gocdopa U UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (pocOopHBIX ya0OpeHuid, nojgydyeHue, coOupaHue, paclio3HaBaHUE U U3Y4YEHUE
CBOMCTB amMMHaKa, NPOBEJCHHE KAYECTBEHHBIX pEaKkUWid Ha HOH aMMOHHMS M (GocdaT-uOH M U3yYEeHHE MPHU3HAKOB HX
OPOTEKaHUsl, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeIbl0 (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPUATIOB), M3yUYECHHUE MOJENIe KpPUCTAUIMUYECKUX pPEmIETOK anMasa, rpaduta, (QyuiepeHa, 03HAKOMIIEHHE C
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIAEM M YCTPOWCTBOM MPOTHBOTas3a, MOJyYeHHE,
coOupaHue, pacro3HaBaHUE U M3YyYEHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX PEakIuii Ha KapOoHAT u



CUJIMKAT-UOHBl M W3YUYEHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIHMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pElIeHUE FKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BakHenIIne HEMeTauIbl U KX COCIMHEHUS».

MeTtajuibl 4 UX COCAMHEHMS

OO6mrast xapaKTepUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJVIOB HA OCHOBaHUM UX MOJI0KeHus B [lepuoandeckoil cucreme
xumuueckux snemeHtoB JI. M. MengeneeBa u crpoeHuss atomMoB. CTpoeHHE MeETaIOB. MeTainueckas CBA3b H
METAUIMYECKasT KPUCTAJUIMYECKasd PEIIETKA. DNEKTPOXUMUYECKUN Pl HANPSKECHUN MeTauioB. Du3ndeckue 1 XuMHYECKUE
cBoicTBa MeTauioB. OOIKe cnoco0bl MOMyYeHUss METAIUIOB. [IoHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUThI
uX OT Koppo3un. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHIN, OPOH3a) U UX MPUMEHEHHE B OBITY W MPOMBIIIIICHHOCTH.

[Ilenounble MeTaibl: nosoxenue B Ilepuoanueckon cucreme xumudeckux 3neMeHToB J{. 1. MenneneeBa, ctpoeHue
X aTOMOB, HaxoXJeHue B mpupoje. dusznueckne M XMMHUUYECKUE CBOMCTBA (Ha mMpumepe HaTpus U Kamus). OKCUIbI U
TUJIPOKCUABI HATPUA U Kanusl. [I[puMeHeHne MeT0UYHbIX METAIUIOB U UX COCIMHEHUM.

[[lenouyHO3€MENBHBIE METAIIIIBI MATHUN U KaJIbLUN: MOJIOXKEHUE B [leproandeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B npupoac. PU3NYecKue U XMMUYECKHE CBOMCTBA MAarHusi U KaJbLUS.
Baxneiiive coeiMHeHUS KaabIus (OKCUI, TUAPOKCHI, colin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHECHHUS.

AutoMuHUA: nosiokeHue B Ilepuonuueckoid cucreme xumuueckux snemeHtoB . M. MenpaeneeBa, CTpOE€HHUE aToMa,
HaxOoXJIeHUE B mpupoje. Ou3ndyeckrue U XuMHUUYECKUEe CBOMCTBA alfoMUHMsI. AM(OTEpHBIE CBOMCTBA OKCUJA U TUIPOKCHUIA
AJTFOMUHUSL.

Kenezo: monoxenue B llepumoamueckoin cucreme xumuueckux sneMmeHToB . M. MengeneeBa, cTpoeHHe aToma,
HaXOXJeHUE B mpupoje. Pu3nyeckre u XuMUYECKHe CBOMCTBA kene3a. OKCcubl, THAPOKCUIbI U conu xenesa (II) u xeneza
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJIOB M CIIABOB, X (M3MYECCKUMHU CBOMCTBAMH, M3YyUYCHHE PE3YJIHTATOB KOPPO3HUH
METAJJIOB (BO3MOXHO HCHOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEM B3aWMOJICUCTBUS OKCHJIa KAJIbIIUS M HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB), UCCICAOBAHNE CBOMCTB JKECTKON BOJBI, IIPOIlEcCa TOPEHUS Kene3a B
KHCJIOpOo/ie (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPHAIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIMid Ha HOHBIL:
MarHus, Kajablius, anoMunHus, nuHka, xeneza (II) m xeneza (I1I), memu (II), nabmrogeHue U oOmMHUCaHUE MPOIECCOB



OKpAalIMBaHUs IJIaMEHM MOHAMHU HATPUs, KalMs M Kajblus (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), UCCIIEI0BAHUE
aM(OTEpHBIX CBOMCTB THUAPOKCHJA ATIOMHHHMS M THAPOKCUIA IMHKA, pPEUICHUE HKCIEPUMEHTAJIbHBIX 3aJad IO TeMe
«BaxkHeumme MeTauibl U UX COCAUHEHUSD.

XuMHS M OKPYKAOLIAA cpeaa

BemecTtBa n Marepuasibl B IIOBCEIHEBHOM XM3HHU 4YEJIOBEKA. be3onmacHOe HCIOIb30BaHUE BEIIECTB U XUMHUUYECKUX
peaxuuii B ObITy. [lepBasi momols Ipyu XMMHUUYECKHUX OXKOTaxX U OTPaBJICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYyXKarolleld cpeabl (mpenenbHas TomycThuMas KOHUEHTpalus BewecTts, gainee — [1/1K).
Ponb XuMHM B pelIEeHUU 3KOJIOTMYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHne o0pa3oB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEpUAIIbI).

Mescnpeomemmnuie ceasu

Peanmsanust MeXIpeIMETHBIX CBSI3€M NPU M3YYEHMM XHMHMHU B 9 Kilacce OCYLIECTBIIAETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIIMX €CTECTBEHHO-HAY4YHbIX IMOHATHI, TaK M TIOHATUN, SBISAIOIIMXCA CUCTEMHBIMH M1 OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYy4YHOI'0 [IUKJIA.

OO011ue ecTeCTBEHHO-HAyUHbIE MOHATUSA: HAY4YHbIM (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KilacCu(puKalus,
NEPUOJUYHOCTh, HAOMIOJEHUE, SKCHEPUMEHT, MOJIECIUPOBAHHUE, W3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIA 3D EKT,
TEXHOJIOT U, MATEPUAJIBI.

®usuka: Marepus, aToOM, DJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWI, HW30TOIbI, PagUOAKTHUBHOCTH, MOJEKYIA,
ANIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJYHPOBOJHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSIHME BELIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIIMYECKAs PEIIETKA, CIUIABbl, (PU3MUECKUE BEJINYUHBI, €UHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COJIHIIE.

buonorust:  ¢dorocuHTes, apixaHue, Ouochepa, OSKOCUCTEMA, MHHEPAIbHbIE YIOOpPEHHs, MHKPOIJIEMEHTHI,
MaKpOd3JIEMEHTHI, ITINTATEJIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpadbl, FOPHbIE MOPOAbI, IOJE3HbIE HCKOMAEMble, TOIUIMBO, BOJHBIE

peCypChl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IPOTPAMMbl OCHOBHOI'O OOIIEro oOpa3oBaHHUs JOCTUTAIOTCS B XO0J€ OOyYCHHS
XUMUHU B €IWHCTBE Y4YEOHOM M BOCHUTATEIHHOW JAEATEILHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COIMOKYJBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMHA B OOIIECTBE MPABMWIAMH U HOPMaMH TTOBEACHUS
U CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COITMATIM3AIIMN 00YUJarOIITXCS.

JIngHOCTHBIE PE3ybTaThl OTPAXAIOT TOTOBHOCTH OOYYAaIOIMUXCS PYKOBOJCTBOBATHCS CHUCTEMOM ITO3HUTHUBHBIX
IIEHHOCTHBIX OPUEHTAIIUN U PacCIIMPEHUE OMbITA ICSITEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIMTAHUSA:

[EHHOCTHOTO OTHOILIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U HAyYHOMY HACIEIUI0, TOHUMAaHUS
3HAYCHUS XMUMHUYECKOM HAyKH B KHU3HM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIMEH o
NEePEOBBIX JOCTHKCHUSAX U OTKPBITHUSX MHPOBOM M OTEUECTBEHHOM XWMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00
YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS O COITMAJIbHBIX HOPMAax M MPaBUJIAX MEXKIWYHOCTHBIX OTHOIIECHUM B KOJIJICKTHBE, KOMMYHUKATHBHOMN
KOMITIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, y4ECOHOMCCIIEI0BATEIbCKOW, TBOPYECKOW W JPYTHMX BHAAX ACATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JIEATEIIBHOCTH TP BBIIIOJTHEHUH YUE€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHIMOJHEHUH
XUMUYECKUX JKCIEPUMEHTOB, CO3/IaHMHM Y4YE€OHBIX IPOCKTOB, CTPEMJICHHMS K B3aMMOINOHMMAHUIO W B3aUMOIIOMOIIU B
poliecce 3TOM y4eOHOM NIeITeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U MOCTYINKU CBOMX TOBApHIIECH C MO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMHUECKON PEeaKlMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKW U COCTABJISIIONIME OCHOBY [l MOHUMAHUS CYUIHOCTHM HAay4YHOM KapTUHBI MHpA, MPEJCTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEAOH, O POJIU XMMUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEW;

[03HABATEJIbHbIE MOTHBBI, HAPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUW MO XUMHUHU, HEOOXOIUMBIE IJisi OOBICHEHHS
HAOJIFOTAEMBIX TPOIIECCOB U SIBICHWHN, MO3HABATEIbHOW, WH(MOPMAIMOHHOW M YUTATEIHCKON KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEILHOM pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUUYECKUMU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpec K 00yUYeHHUIO U MO3HAHUI0, JIFI0O03HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOCKTHOU U
UCCJIEI0BATEIbCKOM JEATENBHOCTH, K OCO3HAHHOMY BbIOOPY HAIlpaBJI€HHOCTH U YPOBHS 00yUY€HUs B JJaJbHEHIIEM;

4) gpopmMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HaHMUE IIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 KU3HHU,
OCO3HaHWE TMOCJIEACTBUIH M HENpUATHE BpEAHBIX MNpUBBbIYEK (YMOTpeOJieHHUs ajKorojs, HApKOTHUKOB, KypeHUs),
HEOOXOIMMOCTU COOJIIOIEHUS MPaBUJI 0€30MAaCHOCTH MPHU OOpPAIEHUH ¢ XMMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO Tpodeccuil U Tpylda pa3iMuHOTO poOja, YBaAKEHHE K TPYILy MU pe3ysbTaram
TPYJIOBOM JAESATENBHOCTH, B TOM YHKCJIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIA BBIOOP
UHAUBUIYAJIBHOM TPAEKTOPUHM MPOJOJDKEHUS OOpa3oBaHUsA C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTHM K XUMUH,
OOIIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHoN MpodeccHOHANbHON AESITENbHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHMH, TOTOBHOCTh a/1alITUPOBATHCA B MPO(ECCHOHATIBHON cpejie;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU LIEeTIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK MCTOYHHMKY >KM3HU Ha 3emile, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHWE EHHOCTHU 3/I0POBOTO U 6€30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY
U TICUXWYECKOMY 3/I0POBBIO, OCO3HAHKE LIEHHOCTU COOIOCHHsSI MpaBUil 0€30MacHOr0 MOBEAEHUS IpU paboTe C BelllecTBaMH,
a TaKXe B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMSI, OJTydyaeMble MTPU U3YUECHUU XUMUH, JJIs pEUICHUS 3a/1ay, CBA3aHHBIX C OKpY>KaroIIeH
OPUPOAHON CPEAO, JUIsl MOBBILIEHUSI YPOBHS 3KOJIOTMYECKON KYJIbTYpPbl, OCO3HAHMS TTI00aJbHOTO XapaKTepa SKOJOTHYECKHUX



poOJieM M MyTel MX PEIICHUS MOCPECTBOM METOJA0B XUMUHM, IKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMATIbHOU IPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B coctaBe MeranmpeaMeTHBIX pe3yJbTAaTOB BHIACISIOT 3HAYMMBIC JUIsI (POPMUPOBAHUS MUPOBO33PEHUST OOIIEHAYYHBIE
MOHATHUS (3aKOH, TEOPHsl, PUHIIUI, TUTIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPBIE UCTIOIB3YIOTCS B
€CTEeCTBEHHO-HAYyUYHBIX YUYEOHBIX IMpeaMeTax W TO3BOJSIOT Ha OCHOBE 3HAHUW W3 OTUX NpeaAMETOB (OPMHUPOBATH
IpeACTaBICHUE O IIEJOCTHOM HAy4YHOM KapTHUHE MHUpa, U YHHUBEpCajdbHble Yy4yeOHbIEe JeHCTBUS (IO3HABaTENIbHbIE,
KOMMYHUKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecmeuynBarOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIHHOMY
IJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUYSOHOM ACATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble Jiorn4yeckue aeicTBUA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU 3HAHMM: PACKPBIBATH CMBICH XHUMHUYECKUX
NOHATUM (BBIACJATh, MX XapaKTEepPHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C APYTUMU TOHSTUSIMHU), HUCIOIb30BATh
MOHATUS JUISI OOBSCHEHHS OTICIbHBIX (DAKTOB M SBJICHUMN, BBIOMpPATh OCHOBAaHMUS W KPUTEPUU IS KiaccHpUKAIIUN
XUMHUYECKUX BEIIECTB W XUMHUUYECKHUX pEakKIWil, ycCTaHaBJIWBaTh IPUYUHHO-CICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH
U3YUYEHUsI, CTPOUTD JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHBIE, I€TYKTUBHbIC, [0 aHAJIOTHUH ), JIeJaTh BHIBOJIbI M 3aKITFOUYCHUS;

yMEHUE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATUS (MIPEIMETHbIC U METaNpeIMETHBIC), CUMBOJIMUECKUE (3HAKOBHIC)
MOJIENI, WCTOJb3YyEeMble B XHMHH, TPEOOPa30BHIBATH IMUPOKO MPUMEHSIEMbIC B XHUMHH MOJIEIbHBIC TMPEACTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHYECcKas (popMysa ¥ ypaBHECHHUE XUMHUYCCKON PEaKIIMU — IIPH PEIICHUH Y4eOHO-
MO03HABATEJbHBIX 33/1a4, C YYETOM 3TUX MOJAEIBHBIX IPEICTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIECTBEHHbBIC ITPU3HAKHU
U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEAaKIHM, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICICTBEHHBIE CBSI3U U POTUBOPEYMS B U3YUAEMBbIX IIPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBaTe/IbCKHE AeiiCTBUSA:

YMEHHUE UCMOJIb30BAThH IMOCTABJIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI JJIA
dbopMupOBaHUs TUIIOTE3BI 11O MTPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUM;



OpUOOpETEeHUE OMbITa O IUIAHUPOBAHHIO, OPraHM3allid M MPOBEACHHUIO YUYEHHYECKHX 3KCIEPUMEHTOB, YMEHHUE
HAO0JII0/1aTh 32 XOJ0M IPOLECcca, CAMOCTOSITEIbHO MTPOTHO3UPOBATh €ro Pe3ynbTar, (PopMyIupoBaTh 00OOIIEHHS U BbIBObI
10 pe3yJbTaTaM IPOBEIEHHOIO OMbITA, UCCIEN0BAHUS, COCTABIATh OTUET O MPOJAEIAHHON padoTe.

Pa6ora ¢ undgopmanmeii:

yYMEHME BBIOMpATh, aHAJIM3UPOBATh U MHTEPHPETUPOBATH MH(GOPMALIMIO Pa3IMYHbIX BUJIOB M (OPM IPEICTaBICHHUS,
HOJYy4YaeMyl0 M3 Pa3HbIX UCTOYHHUKOB (HAy4YHO-TOIYJIIpHAs JINTEpaTypa XUMUYECKOTO COAEpIKaHMsI, CIIpaBOYHbIE 1OCOOuS,
pecypcbl IHTepHeTa), KpUTUUECKU OLIEHUBATh MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE MPUMEHSATH Pa3IUYHbIE METO/IbI U 3aMPOCHI MPHU MOUCKE U 0TOOpEe MH(GOPMALIMK U COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOMMBIX IS BHIMOJTHEHUS YYEOHBIX U MMO3HABATEIbHBIX 33]a4 ONpeAeIEHHOr0 THIA, MPUOOPETEHHE OMbITa B 00JIaCTH
UCTOJIb30BaHUSl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYyJIbTypOll aKTUBHOTO MCIOJIb30BaHUS
Pa3NUYHBIX TMOMCKOBBIX CHCTEM, CAaMOCTOSATEIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeacTaBiIeHUsT HHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaudl HECJIOKHBIMU CXEMaMH, JuarpaMmamu, JIpyrumu QopmamMu rpadukd M HX
KOMOWHAIIMSIMHU;

YMEHHME UCIOJb30BaTh U aHAIM3UPOBATh B Ipolecce yueOHOM M Hcclea0BaTeNbCKOM AESITENbHOCTH UH(POPMAIUIO O
BJIMSIHUU ITPOMBIIUIEHHOCTH, CEJIBCKOTO XO35IIICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOJHON CpEBI.

KoMMyHUKAaTHBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUS 3a/1aBaTh BOMNPOCHI (B X0J€ auasora u (Wih) JUCKYCCUHU) MO CYIIECTBY OOCYKIaeMOH TeMbl, (pOpMyIHpOBaATh
CBOM NPEIJIOKEHNSI OTHOCUTENIBHO BBINIOJIHEHHUS IIPEUIOAKEHHOM 3aa4H;

YMEHUS NPEACTABIIATH IOJYUYEHHBIE PE3YyJIbTaThl MO3HABATEIBHOM JEATEIBHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX;
JeNlaTh IPE3EHTAlMI0 PE3YJIbTaTOB BBIIOJHEHUS XHMHMUYECKOIO HKCIepUMeEHTa (1a00paTOpHOrO OIbITa, Ja0OpPaTOpHOMN
paboTHI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHUSL Y4e€OHOro COTPYJIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM I103HABATEIBHOW M MCCIIEIOBATEIbCKON
JESITeIbHOCTH TMPU PEIICHWH BO3HUKAIOMIMX MpOOJIeM Ha OCHOBE yud€ra OOIIMX HHTEPECOB M COIJIACOBAaHUS IMO3ULIUMN
(06cyx1eHns, OOMEH MHEHUSIMHU, «MO3TOBbIE LITYPMbI», KOOPJAUHALIMSI COBMECTHBIX JCHCTBUM, ONpeaeeHue KpUTEPUEB 10
OILICHKE KaueCTBA BBIIIOJIHEHHOW pabOThI U IpyTHe).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eCTBHA:



YMEHHME CAMOCTOSITEJIbHO OIpPEAENATh LENM JAEATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISATh, KOHTPOJHUPOBATH U IIPU
HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOKO JIEATENbHOCTh, BHIOMPATh Hanbosiee 3PGEeKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHbIX U
NO3HABATENBHBIX 337a4, CaMOCTOSITEIIbHO COCTAaBJIATh WM KOPPEKTHPOBATH MPEAJIOKEHHBIM aIrOPUTM JEHCTBUN MpHU
BBIMOJTHEHUU 33JJaHUI ¢ y4E€TOM IMOJYYeHHsI HOBBIX 3HAHUI 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsIX, OLEHUBAThH
COOTBETCTBHE IOJIYYEHHOIO pe3yibTaTa 3asBICHHOM L€JIM, YMEHUE HCIOJIb30BAaTh W AHAJIMW3UPOBATH KOHTEKCTHI,
npeiaraéMble B yCIOBUU 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B coctaBe mnpenIMETHBIX peE3yJbTAaTOB II0 OCBOCHHIO O0053aTEIbHOIO COJAEpXkKaHUS, YCTAHOBJIEHHOIO JIaHHOH
dbenepanpbHOil pabodeil IpOrpaMMOM, BBIICIISIOT: OCBOCHHBIC OOYUYarOIIUMHUCS HAy4YHbIC 3HAHHUSA, YMCHHS M CIOCOOBI
AercTBUi, criennduyeckue s IpeIMETHON 00JacTH «XHUMHUS», BUIBI IEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPHIpPETALUU, TPeoOPa30BaHUIO U PUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalUAX.
K xoHiy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
0o0yJaronuxcsi yMEHHM:
* PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJIEKYJIA, XUMUYECKANA JIEMEHT, IPOCTOE BEUIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OHOPOAHAS U HEOJHOPOIHAS ), BAJICHTHOCTb, OTHOCUTENIbHAS AaTOMHAs! U MOJIEKYJIsIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas mMacca, MAaccoBasl JOJII XMMHUYECKOIO 3JIEMEHTA B COEJAMHEHHH,
MOJIIPHBIN O0BEM, OKCHUJ, KUCIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKAs
peakuusi, KiacCU(PUKAIUSA peaKlHid: peakluu COCTUHEHHs, pEeakluu PA3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEeaKIIH
oOMeHa, 3K30- U SHJOTEPMHUUECKHE peaKlnu, TEII0BOM 3(PeKT peakuuu, 1apo aToMa, IMEKTPOHHBINA CION aToMa,
aTOMHasl OpOUTalb, palyC aToMa, XMMUUYECKasl CBS3b, NOJISIPHASI U HEMOJISIpHAsl KOBAJIEHTHAS CBSI3b, HIOHHAs CBS3b,
MOH, KaTUOH, aHUOH, paCTBOP, MACCOBAsl 1011 BEIIECTBA (MPOLEHTHAS! KOHLEHTpAI|si) B paCTBOPE;
*  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHI U MPUMEHSATH 3TU MOHATUSA PU ONMCAHUU BEILECTB
Y UX MPEBPALICHUM;
e HCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYJT BEILIECTB M YPaBHEHUM XUMUYECKUX PEAKIIHL;



ONpEAEATh BAJIEHTHOCTb ATOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb OKHUCIIEHUS DJIEMEHTOB B
OMHAPHBIX COEIUHEHUAX, MPUHANJIEKHOCTh BELIECTB K OMPENEIEHHOMY KiIacCy COEQUHEHUM 1o (opmyiiaM, BH]
XUMUYECKOH CBS3M (KOBAJICHTHASI U HIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpsiBath cMmbIca [lepuomnueckoro 3akona [[. 1. MengeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE MEPUOIAYECCKOMN
3aBUCUMOCTH CBOMCTB XMMHYECKHUX JIEMEHTOB OT MX IOJIOKEHUS B Ilepruoanyeckoil cucreme, 3aKOHOB COXPaHEHUS
MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMKCHIBATh U XapaKTepHU30BaTh TaONHuHyI0 QopMy I[lepmonnyueckoil cucTeMbl XUMUYECKHUX 3JE€MEHTOB: pa3inyarh
HNOHATHUS «r1aBHas noarpynmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», maneie u OoJiblliie NEPUOJIBI,
COOTHOCUTH 0003HAUEHHUs, KOTOphIe uMeroTcs B Tabnuue «llepuoauueckas cucrema xumuueckux snemeHtoB 1. U.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa,
o0l111ee YKMCII0 3JIEKTPOHOB M PACIIPEACIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);

KJIaCCU(ULIMPOBATH XUMUYECKHUE 3JIEMEHTHI, HEOPIrAHUYECKUE BELIECTBA, XUMUYECKUE PEAKIIMH (110 YUCILY U COCTaBy
y4acTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIOBOMY 3P (DeKTy);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX KJIACCOB, MOATBEPKAas OIHCAHNE
IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLIN;

IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT HMX KAau€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH MPOTEKAHMS
XUMUYECKUX MPEBPALLEHUN B PA3IUYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA
1o ¢popMyJie COeAMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUThH PACUEThI IO YPABHEHUIO XUMUYECKON
peakuuy;

OPUMEHSATh OCHOBHBIE ONEpPALMM MBICIUTENILHON AESITENbHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMATHU3ALMIO, KIIACCU(DHUKALMIO, BBIABICHHE IPUYUHHO-CIECICTBEHHBIX CBS3€M — JIsl M3YUYEHUsS] CBOMCTB BEILIECTB
U XUMHUYECKUX PEaKlUi, eCTECTBEHHO-Hay4YHbIE METOJIbl MO3HAaHUS — HaOJIOJCHHE, U3MEpPEHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

CJIeIoBaTh IMpaBUJIaM MOJIb30BAHUSI XMMHUYECKON MOCYyZ0i U Ja00paTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBUIIaM
oOpalieHus ¢ BeUECTBAMU B COOTBETCTBUM C MHCTPYKLUSMHU IO BBITOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB



[0 TOJYYEHHUI0O U COOMPAHUIO Ia3000pa3HbIX BELIECTB (BOAOpOAA M KUCIOPOJA), IPUTOTOBIEHHUIO PAacCTBOPOB C
ONPEAEIEHHON MacCOBOU JI0JIEN PaCTBOPEHHOTO BEIECTBA, INIAHUPOBATH U NPOBOJAUTH XUMUUYECKUE DKCIIEPUMEHTHI
10 Paclio3HABaHUIO PACTBOPOB LIEIOYEH U KHCIIOT C TOMOLIBIO HHAUKATOPOB (JIAKMYC, eHOI(TAIEnH, METUIOPAHK
U Jpyrue).

K xoniy oOydenus B 9 kiaacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcsi yMEHHUI:

PACKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMAYECKHUMN SJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH,
MIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, XUMHYECKasi CBSI3b, TEIUIOBOM AS(PPEKT peakiuu, MOJib, MOJAPHBIA 00BEM, pPacTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJMTHYECKAsT JHUCCOIMAIMs, PEaKIMd HMOHHOrO OOMEHa, Karajau3aTrop, XHUMHYECKOe
paBHOBecHe, O0OpaThUMbie M HEOOpaTUMbIC PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIMHM, OKUCIUTENb,
BOCCTAHOBUTENb, OKUCJICHUE M BOCCTaHOBJIEHHUE, aJUIOTponusi, aM(pOTEPHOCTh, XUMHUYECKAsl CBSI3b (KOBAJEHTHAs,
WOHHAsA, METaJUIMYecKas), KPUCTaJUIMYEeCKas pEHIETKAa, KOPPO3Usl METAIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOU
peakiuu, npeaesbHo gomnycrumast konuentpanus /1K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IOHATUN U IPUMEHSTH 3TU ITOHATHUS [IPU OIIMCAHUU BEILIECTB
Y UX NPEeBPaLICHUM;

UCIIO0Ib30BaTh XUMUYECKYI0 CUMBOJIUKY JIJI1 COCTaBJICHUS (DOPMYJT BEIIECTB U YPABHEHUIN XUMUYECKUX PEAKIUH;
ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCICHHUS XMMHYECKUX JJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOTIO COCTaBa,
NPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COeAuHEHUW 1o ¢dopMmysaaMm, BUJ XHUMHYECKON CBS3H
(KoBaJIeHTHasl, MOHHAs, METAJUTMYECKasi) B HEOPraHUYECKUX COEJIMHEHHUSX, 3apsij MOHA M0 XMMUYECKOU (opmyie,
XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIWHEHUN, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

packpsiBaTh cMbIch Ileprnoanueckoro 3akona /. . MenaeneeBa u 1€EMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabiuuHyto Gopmy Ilepuoanyueckoil cHUCTEMbl XMMHUYECKHUX JJIEMEHTOB: pas3idyaTh MOHSITHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», manasie U 60JIbIIHE TEPUOJIBI, COOTHOCUTH
0003HaYEHUs, KOTOPbIC UMEIOTCS B MEPUOAUYECKON TaOJIMIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB M 3apsij sjpa, OOIIee YMCI0 IJICKTPOHOB M paclpesieiieHue X IO 3JEKTPOHHBIM
CJ10sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COSAMHEHUM B Mpejenax MajbiX
NEPUOJIOB U TIIaBHBIX MOATPYIII C YYETOM CTPOEHUS KX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE SJIEMEHTHI, HEOPTAHMYECKUE BEIIECTBA, XUMUIECKUE PEAKINH (110 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(DQEeKTy, M0 M3MEHEHHUIO CTEIEHEH OKHCICHUS XHUMHUYECKHUX
3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(PUUECKUEe XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB,
MOJATBEPIKIasi OMHCAHUE TPUMEPAMHU MOJCKYJSIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKLunii;

COCTaBJIATh yPaBHEHMS DJIECKTPOIUTHUYECKOM TUCCOIMAIIMKM KHUCJIOT, IIeJoYeld M COJieH, MOJHbIE M COKpAaIlEHHBIC
YpaBHEHHS peakIuii MOHHOTO OOMEHA, ypaBHEHHUS pPEakKIMii, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMUHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH IMOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOTO
OajlaHca TUX peaKInii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHMS, BO3MOXKHOCTH IMPOTEKAHUS XHUMHUYECKHUX
MpEeBpaIICHUN B pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIF0 XMMUYECKOTO AJIEMEHTa
o hopmyJie COeMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XHMHUYECKOM
peaKkIuu;

cobOyroaTh TMpaBWia IMOJB30BAHUS XUMHYECKOW IMOCYJ0M M J1abopaTOpHBIM OOOpYyIOBaHHEM, a TaKXKe IpaBUiia
oOpallleHHsI ¢ BEIleCTBAaMU B COOTBETCTBUM C MHCTPYKIMSAMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB
0 TOJIYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEHIECTB (AMMHAaKa U YIJIEKHUCIIOTO rasa);

IIPOBOJIMTH PEAKIHH, ITOJTBEPKIAIOIINE KauyeCTBEHHBI COCTaB pPa3IMYHBIX BEIISCTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpUI-, OpOMUI-, HOTUI-, KapOoHaT-, hocdarT-, cummukar-, cyiabdar-, THAPOKCHUI-HOHBI, KATHOHBI AMMOHUS
Y MOHBI U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPTAaHUYECKUX BEIIECTB;



e TPUMEHSTh OCHOBHBIC OINEpPAllMd MBICIUTEIILHON JAESITENIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEeMAaTHU3aIINIO, BBISIBIICHUE MPUYUHHO-CJICJACTBEHHBIX CBS3€M — JJIl U3y4YEHUSI CBOMCTB BEIIECTB U XMMHUYECKHUX
peakiuii, €CTeCTBEHHO-HAYYHbIE METOAbl MO3HAHUSI — HAOJIOJEHUE, U3MEpPEHUE, MOJICIUPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pasnenon (uudposrie)
Koutpoasnbie | IlpakTuueckue
/Il | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUSA U 5 5 bu6mmoreka [IOK
' HPAKTHYECKOMN https://m.edsoo.ru/7f41837¢
NESITEIbHOCTH YeJIOBEKa
12 BerectBa 1 xumMuueckue 15 | Bbubmmoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasnen 2. BaxkHeiluyne npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB
21 Bosnyx. Kucnopon. 6 bubnuoreka [IOK
' [TousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o g 1 bu6mmorexa [IOK
' KHUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | | Bbu6mmoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCBI
2.4 HEOPTaHUYECKUX 11 1 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f41837¢
COCTMHEHU I
Uroro no pazaeny 30



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

Pasznen 3. Ilepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jaemenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[lepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

39 OKHUCITUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nomoreka L

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB

[10 ITPOIT'PAMME 68 > >
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https://m.edsoo.ru/7f41837c

9 KJIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3uesioB (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/m | W TeM NPOrpamMmmMbl Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
[ToBTOpeHue u yriyoneHue
1.1 3HAHWI OCHOBHEIX Pa3JIclIOB 5 1 bubmmorera [TOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMHUYECKHUX PEAKLUN https://m.edsoo.ru/7f41a636
DIIEeKTPOUTHYECKAs
1.3 Hcconuanys. XuMHYSCKHUE 8 1 1 bubmorera [JOK
' A HHAHHA. https://m.edsoo.ru/7f41a636
peaklMu B pacTBOpax
Uroro no pazaeny 17
Paznen 2. Hemetasuuibl U MX coeIMHEHMSI
OO61as xapakTepucTHKa
bu6mmoreka [IOK
2.1 XAUMHYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ["anorenst
OO61as xapakTepuCcTHKa
59 XHUMHYCCKHX IJICMCHTOB 6 bubnnoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIUHCHHS
OO01as xapakTepucTHKa
23 XAMUYCCKHX DJIEMCHTOB 7 | bu6mmoreka [JOK

VA-rpynnsl. A3ot, pocdop

N UX COCAUHCHUA

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

OO61as xapakTepucTHKa

54 XAMUYECKHUX 3JIEMEHTOB 2 bu6mmoreka [IOK
' IVA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCITUHCHHS
Hroro no pazaeny 25
Pa3pen 3. MeTa/IbI M UX COeTUHEHUS
. bubnuorexa [JOK
3.1 Obmue cBOHCTB METAIIOR 4 https://m.edsoo.ru/7f41a636
319 Bakueiimme MeTalIbI U UX 16 bubnnoreka [IOK
' COEIMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus U oKpykamomas cpeia
41 BemectBa u maTepuasl B 3 bubnnorexa [JOK
' JKM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
P enst 3 bubmuoreka [JOK
C3CPBHOC BP https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipenmer xumuu. Pone xumuu B
1 1 https://m.edsoo.ru/7efb3c3c
JKU3HM uesoBeka. Tena v BelecTna
[TonsiTHE O METOAX MO3HAHUS B
2 1 https://m.edsoo.ru/9f459¢9a
XUMUU
[IpakTuueckas pabora Ne 1 «IIpasuia
a0oTHI B 1a00OpaTOPUU U IPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOpaiiieHus ¢ 1abopaTOPHBIM
000pyT0BaHUE M
Yuctsie BemecTBa 1 cMecH. CriocoObr
4 m . 1 https://m.edsoo.ru/8dffeead
pazzeneHus cmecei
[IpakTuueckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OUYNCTKH ITOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7e¢6
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB
IIpocThie U clIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD 1 https://m.edsoo.ru/3adc28c1
ATOMOB XUMHUYECKHUX JIEMEHTOB



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

OrtHOCHUTENbHAA aTOMHAs Macca.

11 https://m.edsoo.ru/fac67eel
OtHOcHTENbHAsA MOJIEKYJIIpHAs Macca
MaccoBas 1oist XUMHYECKOTO

12 A https://m.eds00.1ru/95bcb815
DJIEMEHTA B COSIUHEHUN
KomnnuectBo BemecTsa. MoJib.

13 IH https://m.edsoo.ru/668edb4a
Monspaas macca
Dusnyeckre 1 XUMUUYECKHUE SIBIICHUSL.

14 https://m.edsoo.ru/8b878fcf
XuMuyeckas peakuus
ITpu3Haku U yciI0BUSA IPOTEKAHUS

15 P Y . P https://m.eds00.1ru/84214963
XUMUYECKUX PEaKIUn
3aK0H COXpaHEHUSI MACCEI BEIIECTB.

16 P B https://m.edsoo.ru/aalc152d
XUMHUYECKUE YPABHEHUS
Brranciaenus KomyecTBa, MacChl

17 BEIIIECTBA 10 YPAaBHEHUSIM https://m.edsoo.ru/b1656492
XUMHYECKUX PEaKIui
Knaccudukanus XuMruaecKkux

18 peakiuii (CoeTuHeHus1, Pa3I0KEeHUs, https://m.edsoo.ru/fe58191f
3aMenieHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHImKIoneuct. O0o0IeHne u https://m.edsoo.ru/213bbeaf
cUcTeMaTu3alus 3HaHu
KontponsHaas padora Nel o teme

20 p p https://m.edsoo.ru/cc95e5ed
«BelecTBa U XUMHUYECKHUE PEAKIIHI
Bo3agyx — cmech razos. Cocras

21 Bo3yxa. Kucnoponx — anemeHT u https://m.edsoo.ru/237315¢cf
npocToe BemecTBo. O30H
dusnueckue U1 XUMUYECKHUE CBOMCTBA

22 https://m.eds00.ru/67245d2f

KHCIJIOPOJa (peaKIuu OKUCIICHHUS,



https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

ropenue). [lorstue 00 oxcumax

CriocoObI oryueHust KUCIopoa B

23 7a00paTOpPUX U IPOMBILIUIEHHOCTH. https://m.edsoo0.ru/896247cb
[IpumeHnenue kucnopoaa
TennoBoii 3 PexT XuMUIECKOi

€aKIINH, IIOHITHE O

24 peariu, https://m.edsoo.ru/4d71febb
TEPMOXUMHYECKOM YPaBHEHUH, IK30-
Y DHAOTEPMUYECKUX PEAKIUAX
TomumBo (HedTh, yroiab U METaH).

25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 https://m.edsoo0.ru/62a61752
MpeI0TBpALIECHUS
[IpakTuueckas pabora Ne 3 o Teme

26 «ITomydenne u coOupanme https://m.eds00.ru/329545¢9
KHCIIOPOJIa, U3YYCHHE €T0 CBOMCTBY
Bonopomg — aneme 0CTOE

27 AOPOL JIEMEHT H HpOCT https://m.eds00.1ru/2325645f
BelecTBO. Haxoxxnenue B npuponae
dusnueckne 1 XUMUYECKHE CBOMCTBA

28 https://m.edsoo.ru/ac9eb4b5
Bogopoaa. [IpumMenenue Boopoaa

29 ITorsATHE O KHCITOTAX U COJIAX https://m.edsoo.ru/d743bf8d
CrniocoObI mosryye ozopoza

30 ! P HOMYHCHHIA BOAOpOAa B https://m.edsoo.ru/8dbbbc9ob
nabopaTopuu
[IpaxTrueckas padota Ne 4 o Teme

31 «Ilonyuyenue u cobupanue BOAOPO/a, https://m.edsoo.ru/37a3324a
U3YUYEHUE €r0 CBOMCTB»
MounsapHblii 006EM Ta30B. 3aK0H

32 P https://m.edsoo.ru/714a252d
ABoraapo
B cle 00bEMa, KoJMuecTBa

33 PIHCIICHIET ODBEMA, ROMHACCTD https://m.edso0.ru/25858514

BCIICCTBA ra3a 110 €ro u3BECTHOMY



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
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https://m.edsoo.ru/25858514

KOJIMYECTBY BEILECTBA WK 00BEMY

Brruucnenus 00EMOB ra3oB o

34 YPABHEHUIO PEaKIMU Ha OCHOBE https://m.edsoo.ru/ae3d2633
3aK0HA 00BLEMHEIX OTHOIIECHHUH ra30B
dusznyeckre ¥ XUMHUUECKHE CBOMCTBA

35 https://m.edsoo.ru/272b514¢
BOJBI
Cocras ocuoBanuii. Ilonsitue 00

36 https://m.edsoo.ru/3d2634ef
WHUKAaTOpax
Bona kak pacTBopHUTEIb.
HacsoimmeHnnble 1 HEHACKIIIIEHHBIE

37 H H https://m.edsoo.ru/2b19b4el
pactBopbl. MaccoBas J10J1sl BEIIECTBA
B PacTBOpE
[IpakTuyeckas padora Ne 5 o reme
«ITpuroToBieHNEe PaCTBOPOB C

38 P . . P Up . https://m.edso0.ru/9f55a219
onpeeIEHHON MacCOBOM J10J1ei
pacTBOPEHHOTO BEUIECTBAY
KontpoabHas padora Ne2 mo teme

39 p p https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bonopoa. Boga»
Oxcupapl: cocTaB, KnaccubUKaus,

40 g (uca https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[TonyuyeHne u XMMUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/bce52bca
aM(OTepHBIX OKCHUIOB
OcHOBaHUS: COCTaB, KIacCU(pHUKAIINS,

42 (ucan https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
ITonydyeHne n XUMHUYECKHE CBOMCTBA

43 y B https://m.edsoo.ru/eb3b238b
OCHOBaHHI

44 Kucnotsl: cocras, knaccudukarus, https://m.edsoo.ru/c589a687



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
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HOMEHKJIaTypa

HOJ'IyLICHI/Ie U XUMHYECKHE CBOMCTBA

45 https://m.edsoo.ru/d2cc4664
KHCJIOT
Conu (cpennue): HOMEHKIIATypa,

46 CITOCOOBI TIOJTYYCHHSI, XHMUYECKHE https://m.edsoo.ru/66bad57a
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
AKCTICPUMEHTAIBHBIX 33J1a4 110 TEME

47 https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIUHEHUIN
I'enernueckas CBA3b MEXKTy KiIacCaMU

48 Y . https://m.edsoo.ru/3eafb436
HEOPTaHWYECKUX COCTMHCHUI
O060061IeHre U cucTeMaTU3alus

49 Hvl . https://m.edsoo.ru/aedf982¢
3HAHUU
Kontponbnas padota Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/53e93cf2
coequHeHun"
[TepBbie MOMBITKY KIacCUPUKAITTU

51 XUMHUYECKHX dJIeMeHTOB. IToHsATHE O https://m.edsoo0.ru/45¢b955f
rpynmnax CXOJHbIX 3JIEMEHTOB
[Iepuoanueckuii 3aKOH U
Ilepronnueckas cucrema

52 P https://m.edsoo.ru/acfe3f3¢
XUMUYeCKuX dyiemeHToB J1. 1.
MenneneeBa

53 IIepuonsl, rpynisl, NOATPYIIIILI https://m.edsoo.ru/dd7cc851
Ctpoenne atomoB. CocTaB aTOMHBIX

54 https://m.edsoo.ru/b34e5fb1
sanep. N3oTomsl

55 CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK https://m.edsoo.ru/fb64d6ef
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aTOMOB 3JIeMeHTOB [lepuonnueckoi
cuctemsl J1. 1. Menzaeneera

XapakTepucTUKa XUMHUUECKOTO
3JIEMEHTA 10 €70 MOJIOKEHUIO B

56 N https://m.edsoo.ru/3627afb4
[Tepnonnueckoii cucreme /1. U.
Menneneena
3nauenue [lepuoanueckoro 3akoHa

JISL Pa3sBUTHUSA HAYKU U IIPAKTUKU. J].

57 LD Y . pv A https://m.eds00.ru/83762¢95
N. MeHnneneeB — y4€HbIH, IEAATOT U
TpaXKTaHUH
PesepBurlii ypok. O000111€HIE U

58 CI/ICTEMaTI/BZpH;{ 3HAHUH / Enbmorexa ITOK

. H https://m.edsoo.ru/00adb33c

Bcepoccuiickas mpoBepouHas pabota
KoHntponbhas padora Ne4 o teme

59 «Ctpoenue atoMa. XuMHUYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
mpoBepouHas paborta
DIIEKTPOOTPULIATEIHFHOCTh AaTOMOB

60 pooTpHI https://m.eds00.1ru/2667a766
XUMHUYECKHUX DJIEMEHTOB

61 HNonHnasg xumMuyeckas cBA3b https://m.edso0o.1u/2628¢f49
KoBaneHnTHas mmojisipHass XUMUYECKast

62 p https://m.edsoo.ru/67{b6476
CBS3b
KoBanenTnas gemonapHas

63 p https://m.edsoo.ru/f32e6211
XUMHUYECKAs CBA3b

64 CreneHns OKUCIEHUS https://m.edsoo.ru/fe73b9dc
OKHCINATEIFHO-BOCCTAHOBUTEHHBIE

65 https://m.edsoo.ru/665e¢2d2d
peaKInu

66 OKUCIUTENIN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
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Peseprubiil ypok. O60011eHIE U
cCHCTEeMaTH3aIHs 3HAHUH 110 TeMe

67 1 https://m.edso0.ru/62539d2c¢
«Crtpoenue atoma. XuUMHYECKast
CBS3b)»
P 7| . 00600
68 CSCPBHBIN YPOK © iH cHue H 1 https://m.edso0.ru/c8769b1b
cucTeMaTu3anusa 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:‘/-l'l Tema ypoxa Bcero Koutpoakupie | IMpaxrueckue fl[;;:ennﬂ :)Ig[()l;l;(();];feﬂbﬂme
padoTbI padoThI pecypesr

Ilepuonuueckuii 3aKoH.

1 Heproriecias cicrema 1 https://m.edsoo.ru/ac197bf5
XUMHYECKHX d1eMeHToB /1. H.
Menneneena
3aKOHOMEPHOCTH B

2 VSHCTICHIH GROHETE 1 https://m_edsoo.ru/44bdf4b?
XUMUYECKHUX AJIEMEHTOB
NIEPBBIX TPEX NIEPUOIOB
Knaccudukanms u

3 HOMEHKJIaTypa 1 https://m.edsoo.ru/d96e16b9
HEOPTraHUYECKUX BELIECTB
Buner xumMnudeckoit cBSI3U U

4 THIIBI KPUCTAJUTUNYECKUX 1 https://m.edsoo.ru/e39821fc
pEmETOK
KonTponpHas padora Nel o
teMe «lloBTOpeHue n

5 yriryOJieHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3JIeJIoB Kypca 8
KJ1acca»
Knaccudukanus XuMrHIecKux

6 PEAKLHIA MO Pa3IMYHBIM 1 https://m.eds00.ru/61{97329

npU3HaKaMm



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
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[TonsaTHe o ckopocTn
XUMHYECKON PEaKIUU.

7 https://m.edsoo.ru/e73c3ef4
IToHsTHE O TOMOT'CHHBIX U
TeTEPOreHHBIX PEAKIIHIX
IlonsATHE O XMMHYECKOM
paBHOBecuu. DaKkTOpHI,
8 BIITIOMILIE Z{ a cropocth https://m.edsoo.ru/afbc35b2
XUMUYECKON PEaKIuu 1
MTOJIO’KEHUE XUMHUYECKOTO
paBHOBECHS
9 OKuCIHTEIEHO- https://m.edsoo.ru/16ddaal7
BOCCTAHOBUTEJILHBIC PEAKITUH
Teopus dIEKTPOIIUTHIECKON
10 nucconnanuu. CUbHBIE U https://m.eds00.ru/965¢6a66
ci1a0ble ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHMS peakuui https://m.edsoo.ru/43f4b85¢
XUMHYECKHE CBOMCTBA KHCIIOT
Y OCHOBAHMWH B CBETE
12 MIPEICTaBICHUI 00 https://m.edsoo.ru/9adee23c
AJICKTPOJIUTUYECKON
JIMCCOLMaIN
XUMHYECKHE CBOMCTBA COJICH
13 B epete HpeHCTaBHeVHHH 00 https://m.edsoo.ru/339ae525
AJIEKTPOJIUTUYECKON
JIACCOLMAIIAN
14 [TonsaTHE 0 THApOIU3E coneit https://m.edsoo.ru/be3c2519
15 O6obmerme n https://m.edso00.ru/78322bfb

CHCTeMaTH3alus 3HaHU!
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[IpakTuueckas pabora Ne 1.

16 «Pemenue https://m.edsoo.ru/c172d37d
AKCTICPUMEHTAIBHBIX 3a71a9»
KonTtponsHas padora Ne2 mo
TeME «DIIEKTPOIUTHUECKAS

17 p https://m.edsoo.ru/2b5a2162
nuccoryanusg. XuMHU4ecKue
peaKIuu B PaCTBOPAX»
OOm1as xapakTepUCTHKA

18 raJJor€eHoB. XUMHUYECKHE https://m.edsoo.ru/c3eaeb47
CBOIICTBAa Ha MPUMEPE XJI0pa
XnopoBogopoa. ConsiHas
KHCJIOTa, XUMHYECKHE

19 . https://m.edsoo.ru/daf6b6e?
CBOMCTBA, MOJIyYECHHE,
MpUMEHEHNE
[TpakTuueckas pabora Ne 2 o
teme «IlonydeHue consgHol

20 y . https://m.edsoo.ru/9a2bd4de
KHUCJIOTBI, U3yUYEHUE €&
CBOMICTBY
Brruucienus mo ypaBHEHUSIM
XAMHUYECKHX peaKIuii, eCIIH

21 peakt https://m.edsoo.ru/fa37¢94c
OJIMH U3 PEAreHTOB JaH B
A30BITKE
OO0611ast XxapakTEPUCTHUKA

22 Hl P P https://m.edsoo.ru/e79ebfa3
aneMeHTOB VIA-rpynmsl
AnnotpornHsle MOAU(pUKAINN
cepbl. Haxoxxaenue ceprl U €€

23 p g p https://m.edsoo.ru/5¢3339bd

COEIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI
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24

CepoBoaopo1, CTpOeHHUE,
buznyeckue 1 XuMU4ECKHe
CBOICTBA

https://m.edsoo.ru/384dcc68

25

Oxcuppl cepsl. CepHas

KHCJI0Ta, PU3NYECKUE U
XHMHYCCKHE CBOMCTBA,

IpUMEHEHNE

https://m.edsoo.ru/ae565216

26

XUMHUYECKUE PEAKIIUH,
JeKalUe B OCHOBE
IPOMBIIIEHHOTO cloco0a
MOJTyYEHUST CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaIoIIeH cpeibl
COEIMHEHUSIMU CEPbI

https://m.edsoo.ru/acc7d4bf

27

Briuncienue MaccoBOU 10U
BbIXOJa HpOJIYKTa peaKHI/II/I

https://m.edsoo.ru/7dac2b46

28

OO1m1as xapakTepUCTHKA
a5eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
¢duznyecKkue 1 XuMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/6bfdf145

29

AMMHaK, ero pu3ndecKue u
XUMHUYECKHE CBOMCTBA,
NOJTy4YCHHE U TPUMEHEHHE

https://m.eds00.ru/e69bfb89

30

[IpakTuueckas padora Ne 3 o
teme «llonyyenue ammuaka,
U3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/f4c23a53

31

A3oTHAas KHACJIO0Ta, €€
bu3HYecKue 1 XUMHIECKUE

https://m.edsoo.ru/f2d85456



https://m.edsoo.ru/384dcc68
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CBOWCTBA

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MHUHEPaJIbHBIX YA0OPCHHA.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIOIIEeH Cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®dochop. Oxcun docdopa (V)
u GocdopHast KucoTa,
q)HSI/ILIeCKI/Ie U XUMHNYCCKHE
CBOMCTBA, ITOJIyYEHUE

https://m.edsoo.ru/c8af5f46

34

Hcnons3oBanue pochaTos B
Ka4eCTBE MHHEPATBHBIX
yaoOpeHuit. 3arps3HeHHe
MPHUPOJTHOM cpeabl hocharamu

https://m.eds00.ru/79¢51b82

35

VYrnepoa, pacupocTpaHEeHHUE B
npupojie, PU3NIECKUe u
XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxcuppl yraeposa, ux
du3nyecKre 1 XUMUUECKHE
CBOWCTBA. DKOJOIMYECKHE
npo0JeMbl, CBA3aHHBIE C
okcuaom yriepoaa (IV)

https://m.edsoo.ru/a6915¢71

37

VropHas KHCI0Ta B €€ COIHn

https://m.edsoo.ru/36a13d99

38

[IpaxTuyeckas padora Ne 4 o
teme "l[lonydyenue
YTIIEKHUCIIOTO Ta3a.
KauecTBeHHas peakius Ha
KapOoHaT-uoH"

https://m.edsoo.ru/4de4a8dc



https://m.edsoo.ru/7fbdef49
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[TepBoHayanbpHBIC TOHATHS 00

39 OPraHMYEeCKHUX BEIIECTBAX KaK https://m.eds00.ru/822{b263
0 COCIMHEHUSX yTepo/ia

40 Kpemuuii u ero coequHeHus https://m.edsoo.ru/1e94ee3a
[TpaxTuueckas padota Ne 5.
Penrenue

41 JKCIIEpPUMEHTAJIBHBIX 3334 110 https://m.edsoo.ru/d72fa3e8
Teme «Baxnelme
HEMETaJUIbl U UX COCIUHEHUS
KonTtponbnas padora Ne3 mo

42 Teme «Baxnenmme https://m.edsoo.ru/f5bae73d
HEMETaJIbl U UX COCIUHEHUS
OO6mias xapakTepucTuka
XUMHYECKHUX JICMEHTOB —
MeTaJI0B. MeTaiinueckast

43 CBS3b U METAININYECKAas https://m.eds00.ru/83192917
KpUCTaJUIMUecKasi peiérka.
®usndecKue CBONCTBRA
METaJIJIOB
XUMHUYECKHEe CBOMCTBA

44 METAITOB. . https://m.edsoo.ru/5a41d1d4
DNEKTPOXUMHUYECKUN Psift
HaIpsKEHUH METAILIOB
OO61mue cnocoOb! MOTyYeHUs
MeTaiioB. CIijiaBbl.

45 BBIIH/ICHGHHH o ypaBHeHHHM httDs://m.edsoo.ru/435b87d4

XMMHYECKHUX PEAaKUUi, €CIIU
OJIMH U3 PEAreHTOB COJCPIKUT
MPUMECH



https://m.edsoo.ru/822fb263
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[TonsaTHe 0 KOppO3UH

46 https://m.edsoo.ru/2¢28f427
METAJIOB

47 [leouHbIe METAILITBI https://m.edsoo.ru/c86edb4a
OKcUABI U TUAPOKCUIBI

48 a AP a https://m.edsoo.ru/4fdeelae
HATPHS U Kaaus

€JIOYHO3EeMEIbHBIE META.

49 1 _ HU METAJLIIBL https://m.edso0o0.ru/2bb5cf7b
— KaJIbIIMHA U Mardui
Bakueiime coenuHeHN

50 a https://m.edsoo.ru/85¢2cal 6
KaJIbLIUS
O0001eHue 1

51 . https://m.edsoo.ru/593adab7
cucTeMaTu3anus 3HaHui
JKECTKOCTE BOJBI U CIIOCOOEI

52 . A https://m.eds00.ru/869f76b9
e€ ycTpaHeHus
[IpakTuyeckas padora Ne 6 o

53 TeMme "JKECTKOCTH BOABI U https://m.edsoo.ru/669f6cdd
METO/Ibl €€ ycTpaHeHUs"

54 AmoMUHUA https://m.edsoo.ru/37e792ee
AwmdoTtepHbBIE CBOIiCTBA

55 (otep https://m.edsoo.ru/82b7fa7d
OKCHJIa ¥ THJIPOKCHIA

56 Kemneso https://m.edso0.ru/b3996d2a
Oxkc s OKC co

57 KCHIIBL, THAPOKCHIBI 1 COTH https://m.edsoo.ru/c3f79221
xenesa (II) u xenesza (I1I)
O0001enne

58 tenne . https://m.edsoo.ru/dbd9af72
cucTeMaTu3aIusg 3HaHUI
[TpakTrueckas padota Ne 7.
Pemenue

59 https://m.edsoo.ru/462adf7f

JKCIIEpUMEHTAIBHBIX 3aJa4 110
TeMe «Baknenmue MeTaniinsl U
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HUX COCIUHCHUS»

Brluucnenus o ypaBHeHUAM
XUMUYECKHUX PEAKLUHN, ECIIU
OJIMH U3 PEareHTOB JaH B

60 U30BITKE HITU COICPIKUT 1 https://m.edsoo.ru/a7a5913a
npumecH. Berancienns
MacCOBOH JOJIM BBIXOIa
MIPOIyKTa PEaKIINH
O000mmenne u

61 = . 1 https://m.edsoo.ru/eed7f912
CHCTEMaTH3aLMs 3HAaHUH
KonTtponsHas padora Ne4 no

62 TeMme «BakHelinme MeTaiibl 1 1 https://m.eds00.ru/5b499218
HUX COEIUHEHUI»
BemectBa u Matepuasl B

63 IMOBCEIHEBHOM KU3HU 1 https://m.edsoo.ru/483adc3a
YyeJI0BEKa
XUMHUYECKOE 3arpsi3HEHNE

64 . 1 https://m.edsoo.ru/f31919fd
OKPY’KaOIICH CpeIbI
Po Q115

65 b XHMHI B peHieri 1 https://m.edso0o.ru/a98127b9
HKOJIOTHUECKUX MPoOIeM
PesepBusblii ypok. O0001ImIEHHE

66 p yp HIV 1 https://m.edsoo.ru/1¢364847
U CUCTEMATHU3AINS 3HAHUI
Pesepsurrii ypok. O000111€HIE

67 p YPOK HIVHH 1 https://m.edsoo.ru/56{46bf5
W CUCTEMaTH3aIis 3HAHUH
Peze i1 ypok. 0000

68 PBHPIH YD meHe 1 https://m.edsoo.ru/b221b45¢
Y CUCTEMATH3alis 3HAHUN

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOM

OBPA3OBATEJIBHOMN ITPOI'PAMMBbBI

8 KIIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0o
NpoBepsieMoOro
o0pa3oBaHus
pe3yjabTarta
1 ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TIOHITUSY
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHUX NOHATHUN: aTOM, MOJIEKYJa, XMMHYECKHH 3JIEMEHT, MPOCTOE BELIECTBO,
CJI0)KHOE BEIlleCTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYyJsApHas
1 Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas J0JIsI XMMHUYECKOI'O 3JIEMEHTAa B COEAUHEHMH,
' MOJIApHBIA 00BEM, XMMHUYECKas peakius, KiaccuuKalus peakluuid: peakuu COSAUHEHMS, PEaKIUU Pa3JIoKEHUS,
peaKkIy 3aMelIeHUs, peaklul OOMEHa, 3K30- M SHJOTEPMUYECKHE PEaKIMH, TEIIoBOH 3(ddeKT peakuuu, pacTBop,
MaccoBasi J10Jig BelecTBa (MIPOLIEHTHAs KOHIIEHTPAIlHs) B pacTBOPE
15 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN M MIPUMEHSATH 3T MOHATHUS MPU ONMCAHUU BEILIECTB U
. UX IPEBPALLECHUN
1.3 UCMOJIb30BAaTh XUMUUECKYIO0 CUMBOJIUKY JUISl COCTABJICHUS ()OPMYJI BELIECTB U YPABHEHUI XUMHUECKUX PEeaKLUi
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS,
' 3aKoHa ABOTaJIpo
1.5 OIIpEAEIATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX




KHaCCI/I(bI/IIII/IPOBaTI) XUMHUYCCKUEC pPCaKIUU (HO YUCITY U COCTaBy Y4YacCTBYIOIIUX B PCAKIUMH BCIICCTB, MO TCILUIOBOMY

1.6
addexry)
1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIUYHCIISITH MAaCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTA 10 PopMyJie COSTUHEHMS,
1.9 BBIYMCIISATH MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbl TO3HAHUS — HAONIOJCHHE, M3MEpPEHUE, MOJCITUPOBAHHUE, DKCIEPUMEHT
' (peanbHBIN ¥ MBICIICHHBIH )
2 [To Teme: «Baxunelmme npeIcTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUIN: OKCUJ, KUCIIO0TA, OCHOBAaHUE, COJIb
2.2 OTIpeEIATh MPUHAJUICKHOCTD BELIECTB K ONpPeAeIEHHOMY Kilaccy COeMHEHHI 1Mo popMyiam
2.3 KJIaCCU(PUITUPOBATH HEOPTAHMYECKHUE BEIIECTBA
y XapaKTEePU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, TOJITBEPXIAas OMUCAHUE
' MIpUMEepaMu MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI
5 s MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTHM OT HX KAuE€CTBEHHOTO COCTAaBa, BO3MOYKHOCTH IPOTEKaHUs
' XUMHUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
CJIeJIOBaTh TpaBHUJIAM TIOJH30BaHUS XUMHYECKOW MOCYIOW MW JTabOpaTOpHBIM 00OpyJOBaHHMEM, a TaKXKe IpaBHIIAM
oOpallleHus ¢ BEeIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUHUSMU 10 BHITIOJHEHHUIO Ja0OPaTOPHBIX XUMUYECKUX OIBITOB 110
26 MOJIyYCHUI0O W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOAA W KHUCIOPOAA), TMPUTOTOBIICHHUIO PACTBOPOB C
' onpeneaEéHHON MacCOBOM JoJIel pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U IPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB IIEIOYECH W KUCIOT C TIOMOIIBI0 MHIUKATOPOB (JaKkMyc, (eHoN(TaleHH, METHIOPAHK U
TPYTHE)
2.7 MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PeakIuu




ITo teme: «Ilepuonnueckuii 3axkon u Ilepuoanueckas cucrema xumuueckux 3nemeHtoB Jl. . Menneneesa. Ctpoenue

: aToMOB. XUMHUecKas CBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIII»
PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATUH: AIpO aToMa, 3JICKTPOHHBIA CIIOM aroma, aTOMHas OpOUTAallb,
3.1 paauyc aromMa, XMMUYECKasl CBS3b, IOJISIpPHAsl M HEMNOJIApHAs KOBAJIEHTHAs CBA3b, IEKTPOOTPHULATEIbHOCTh, MOHHAsS
CBSI3b, NOH, KATUOH, aHUOH, CTENICHb OKUCIICHUS
3.2 KJIACCU(PUITUPOBATH XUMHUUECKHE DJIEMEHTHI
13 ONUCHIBATh U XapakTepu3oBaTh TabmuuHyo ¢opMy [leprmoguueckoll cHUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh
. MOHSITHSI «TTIaBHas moarpynna (Arpynmna)» u «nobdounas noarpynna (brpymnmna)», «Manbsie» u «00IbIINE» MEPUOIBI
34 packpsiBath cMbici Ileproguueckoro 3axona [[.M. MenneneeBa: 1eMOHCTpUPOBAaTH MOHMMAHHUE IEPUOJUYECKON
' 3aBHCHUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT UX MojoxeHus B [lepuonnueckoil cucreme
COOTHOCHTh 0003HA4eHUs, KOTOpble UMeroTcs B Tabmuue «llepmonmmueckas cucrema xumudeckux snementoB JI.U.
3.5 MenzeneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB W 3apsl sapa,
o0111ee YMCIIO IIEKTPOHOB M PACIIPECIICHUE UX O AIEKTPOHHBIM CIIOSIM)
3.6 OTIPEAEIIATh CTENEHb OKUCIIEHNS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX
3.7 OIIPEAEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAsA) B HEOPIAaHUYECKUX COETMHEHUAX
9 KJIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
TIPOBEPHEMOTO o0uiero od0pazoBaHus
pe3yJbTarTa
1 [To Teme: «BeliecTBO 1 XUMUYECKasi peaKIus»




PaCKpBIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX TOHSTHH: PacTBOP, IJICKTPOJIUTEI, HESJICKTPOJIUTHI, SJICKTPOJIUTUICCKAA

aucconuanusia, pe€akuuu HMOHHOIO O6M€Ha, KaTajin3aTop, XUMHUYCCKOC PABHOBCCHUC, 06p8.TI/IMLIC u H606paTI/IMI>I€

1.1 peaKurH,  OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIE  PEAKUWH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE U
BOCCTAHOBJICHHE, AaJlJIOTPOIHUs, aM(OTEPHOCTh, XHMHYECKas CBS3b (KOBAJIEHTHAs, WOHHAs, MeTaJUITMYecKas),
KPHUCTAJUIMYECKAs pEIIETKA, CIUIABbl, CKOPOCTh XMMUYECKON pEAKIIMHU
- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKMX MOHSATUW M NPUMEHSTh 3TH MOHATUA NPU ONUCAHUU
' BEILIECTB U UX NPEBPALLECHUN

13 COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM JUCCOLMAIMU KHCIIOT, IIEJI0YEed W COJIEH, NOJIHBIE U COKpaIlEHHbIE
. ypaBHEHUS PEaKIuii HOHHOTO OOMEeHa

14 pacKphIBaTh CYILIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMN MOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOIO
' OanaHca 3TUX peakuuit
1.5 IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peakuu
2 [To Temam: «HemeTamibl 1 UX coeAUHEHHS» U «MeTaibl U UX COEIUHEHHUS
XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIM(PUUICSCKHE XMMHYECKHE CBONCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
2.1 MOATBEPKJasi ONHMCAHUE MPUMEpPAMU MOJIEKYJISPHBIX M HOHHBIX YPAaBHEHHHU COOTBETCTBYIOIIMX XHMHYECKUX
peakuui
55 COCTaBJIATh YPABHEHHMS DPEAKLMM, NOATBEPKIAIOIMIMX CYLIECTBOBAHUE T'€HETUYECKOW CBS3M ME¥K]Y BELIECTBAMU
' pa3INYHBIX KJIACCOB

53 MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS, BO3MOMXHOCTH MPOTEKAHUS XHUMHUYECKUX
. MPEBPALLEHUH B PA3JIMUYHBIX YCIOBUAX

4 ClIeIoBaTh MpaBHJIaM MOJIb30BAHUS XUMHUYECKOW MOCYN0N M IabopaTOpHBIM O00OpYyIOBaHUEM, a TAaKKe MpaBUIIaAM

O6paHICHI/I$I C BCUICCTBAMHU B COOTBETCTBUH C MHCTPYKIUAMMU IO BBIMTOJIHCHUIO na6opaT0pHHx XUMHUYCECKHUX OIIBITOB




IO TOJTYYCHHIO H COOMPaHUIO Ta3000pa3HbIX BEIICCTB (AaMMHUAKA U YTJICKHCIIOTO rasa)

IMpOBOAWUTL PCAKIHHU, IMOATBCPKIAAIOUINC KauyeCTBEHHBLIH COCTaB Pa3JIMUHBIX BCHICCTB: PACIO3HABATHL OIBITHBIM

2.5 nyTéM XJIO0pUI-, OpoMu, noaua, kapooHart, pocdar, cuimKart, cyabhaT, FTHIPOKCUANOHBI, KATHOHBI AMMOHHS, HOHBI
M3YYEHHBIX METAIUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB
3 ITo Teme: «XuMUA U OKpYIKaOLIAs cpeaar
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHYeckux noHsaTHil: [1JIK BemecTsa; koppo3us MeTauIoB
NPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENIbHOCTH — aHajJU3 W CUHTE3, CpaBHEHHE, 00oOIieHue,
17 CHUCTEMAaTU3AILUIO, BBISBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSA3€M — JUIsI U3y4YEHHS] CBOMCTB BEIECTB M XMMHUYECKHUX

peaKuHﬁ; C€CTCCTBCHHOHAYYHbIC MCTOJbI IMO3HAHUA — Ha6J'IIO,[[eHI/Ie, HU3MEPCHUEC, MOACIIMPOBAHUC, SKCIICPUMCHT

(peanbHBIN 1 MBICTIEHHBIH)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1

HepBOHa‘IaHBHHe XUMHNYCCKHUC ITOHATHA

1.1

Hpez[MeT XHMHH. POJIb XUMHH B ’KH3HU YEJIOBEKA. XMMHSI B CHCTEME HayK. Tena n BCIICCTBA. dusnyeckue cBoMcTBa BCIICCTB.

AFpCFaTHOG COCTOSAHHUEC BCIICCTB

1.2

[TonsTHe 0 MeToaax mo3HaHus B XuMuu. UncTeie BemecTBa U cmecu. CriocoObl pa3esneHus cMmeceit

1.3

ATOMEI 1 MOJICKYJIBI. Xummndeckue 31eMeHThl. CHMBOJIBI XUMUYECKHX 3JIEMCHTOB. HpOCTBIC H CJIOXHBIC BCIICCTBA. AToMHO-

MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOcTaBa BellecTB. OTHOCUTENbHAsS

aroMmHas Macca. OTHOCUTEIIbHAS MOJICKYJISIpHAas Macca. MaccoBas [0JIs1 XUMAYECKOI0 3JI€MEHTa B COCTUHEHUH

1.5

KommyectBo BemecTBa. MoJb. MOHﬂpHaH macca. B3zauMocBs3b KOJIMYCCTBA, MACCBI U YUCJIa CTPYKTYPHBIX €AWMHUI] BCIICCTBA.

Pacuérel o hopMynamMm XMMHUYECKHX COCTUHCHHIMA

1.6

duznueckre U XUMUYECKHUE SIBJICHUS. XUMHUYECKask peakius U €€ Mpu3HaKkh. 3aKOH COXPAaHEHMsI MaCcChl BEIIECTB. XUMHUECKUE

ypaBHeHus. Knaccudukanus XuMHUYECKUX peakluuil (COeIMHEHUs, Pa3I0KEeHHs, 3aMelleHus, OOMeHa)

1.7

XWMHYECKUH DKCIIEPUMEHT: 3HAaKOMCTBO C XHMHYECKOW TOCYIIOM, C TpaBuWjaMu pabOThl B JlabopaTopu M TpHEMaMU
oOparieHusi ¢ JTaOOpPaTOpPHBIM OOOpPYNOBAaHUEM, HM3YUYCHHE U OMHCaHWE (U3NYECKUX CBOMCTB OOPA3I[OB HEOPTraHMYECKHX
BEIECTB, HaOMI0AeHHEe (Pu3nUeckux (TUIaBeHUE BOCKa, TasHUE JIbJA, pacTHUpaHUE caxapa B CTyIKe, KUIIEHHE U KOHACHCAlUs
BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH, MPOKAJUBAHUE MEIHON MPOBOJIOKH, B3aUMOJACHCTBUE Mejla C KHUCIOTOW) SIBICHUH,

HaOJNIo/IeHue M ONHCAaHWE TMPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakiuil (pa3jiokeHHe caxapa, B3aUMOJIECHCTBUE CEpHOU




KHMCJIOTBI C XJIOpUAOM Oapus, pasioxenue ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOEICTBYE Xkelle3a C paCTBOPOM COJIU
meau(Il), m3yuenue crocoOoB paszzeneHus cMeceil (C MOMOIIBIO MarHuTa, (QUIBTPOBaHME, BbIIApUBAHHE, IUCTHIUIALUA,
xpoMarorpadusi), MpoBeIeHUE OYUCTKU TMOBAPEHHOW COJM, HAONIOJICHHE W ONMHCAaHUE pPEe3yJbTaTOB MPOBEACHHS OIbBITA,

WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MacChl, CO3/IaHUE MOJIeNIel MOJIEKYT (IIapOCTEPIKHEBBIX )

2 Baxueiiune npeacTaBuTeIn HEOPraHMYECKUX BELIECTB
Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — 3neMeHT U mpocToe BeniecTBo. HaxokaeHune Kuciopoaa B MPUPOJE,
2.1 ¢usnueckue u XuMU4Yeckre cBoiicta (peakuuu ropenus). Oxcunsl. [Ipumenenne kucaopoga. CriocoObl MOMyYeHHUs KHUCI0pOoaa
B Jab0opaTopuu U NpoMbIIUIeHHOCTH. KpyroBopot kucinopoaa B mpupoae. O30H — ajioTponHas Moau(UKaIus Kuciopoaa
25 TeroBoit 3 pexT XuMUUeCcKol peakluy, TEPMOXUMHUECKUE YPaBHEHHUS, IK30- U SHAOTEPMUYECKUE peakuu. TomInuBo: yroib
' U MeTaH. 3arpsi3sHeHue BO3/1yXa, yCHJIEHHE MapHUKOBOrO AP QeKTa, pa3pylIeHHe 030HOBOTO CIIOS
53 Bonopon — anemeHT u npoctoe BemecTBo. HaxoxxieHue Boioposa B mpupoje, Gpu3nyeckue 1 XMMUYeCKHe CBOMCTBA, IPUMEHEHHE,
' cnocoOsI roryueHust. Kuciorsl u comu
24 MounsipHblii 00BEM ra3oB. Pacu€Tbl 10 XMMUYECKUM yPaBHEHUSM
®usnueckue cBoKcTBa BOAbL. Boaa kak pactBoputens. PacTBopel. HachlleHHbIE M HEHACHIIIEHHBIE pacTBOPBL. PacTBOpuMOCTh
2.5 BEILECTB B BoJie. MaccoBast J10J1s1 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuA. Poiib pacTBOpOB B pupoae
U B )KM3HU yesoBeka. KpyroBopoT Bobl B IpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ
Knaccudukanus Heopraunueckux coeaunenuil. Okenapl. Kiaccudukamms okcuioB: coneodpasyrone (0CHOBHBIE, KUCIOTHBIE,
2.6 amdorepHbie) U HeconeoOpasytonme. Homenknatypa okcumoB. duznueckue M XUMHYECKUE CBOMCTBAa OKCHUIOB. IlomydeHue
OKCHJIOB
57 OcnoBanus. Knaccudukanus ocHoBaHMIA: MIENOYM M HepacTBOpUMBIE OocHOBaHMA. HoMmeHkaTypa ocHoBaHMH. DuU3NUecKue U
' XUMHUYECKHE CBOKMCTBA OCHOBaHMM. [lomyuenne ocHOBaHUI
2.8 Kucnorel. Knaccudukamust kucinor. Homenknatypa kucinoT. Ou3ndeckue M XMMUUYECKHE CBOMCTBA KUCIOT. Ps akTHBHOCTH




MertaiioB H.H. bekerosa. [lonyyenue kucinor

2.9

Comu. Homenknarypa coseid. @uznueckue 1 XUuMUYECKHe cBoicTBa colied. [lonmyyenue coneit

2.10

I'eneTnueckas cBSI3b MCKAY KJIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHI/II\/'I

2.11

XUMUYECKUN DKCIEPUMEHT: KAaueCTBEHHOE OMNpENeTICHUe COACpPKaHHUS KHUCIOpoAa B BO3AyXe, IMONy4deHHe, coOupaHue,
pacmo3HaBaHHE€ M M3yY€HUE CBOMCTB KHUCIOpOJa, HAONIOACHHE B3aUMOJIEHCTBUSL BELIECTB C KHUCIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKpAIeHUs] TOpeHus (Mokapa), 03HaKOMJICHHE ¢ 00pa3iaMu OKCHJIOB U OMKUCAaHUE UX CBOMCTB, MOJTyUYEHHE,
cobupaHue, pacrmo3HaBaHWE W HM3YyYCHHE CBOWCTB BOJOpoAa (rOpeHue), B3ammojencTBue Bojopona ¢ okcumom wmeau(ll)
(BO3MOXKHO HCIIONIb30BaHHE BHUAECOMATEpUaoB), HaOIIOAeHHE O0Opa3lOB BEIIECTB KOJWYECTBOM | MOIb, HCCIEAOBaHUE
0COOEHHOCTEH PAacTBOPEHMS BEIIECTB C PAa3JIMYHONW PACTBOPUMOCTHIO, IPUTOTOBICHHE PACTBOPOB C OMpPENEIEHHON MaccoBOU
JoNIell pacTBOPEHHOTO BEIECTBA, B3aUMOJACHCTBHE BOJBI C METAUIaMH (HATPHEM M KajbIlieM) (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), ONPEJCIICHUE PACTBOPOB KHUCJIOT M WLIEJOYEH C IOMOILIBIO HHIMKATOPOB, HCCIENOBaHUE 00paslioB
HEOPTaHMYECKHUX BEIIECTB Pa3MUYHBIX KIACCOB, HAONMIOJEHHE W3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOPAX KHUCIOT U
mienoyer, uszydeHue BizammojencTBus okcuaa meau(ll) ¢ pacTBopoM cepHO#l KHUCIOTHI, KHUCIOT C METaJlJIaMH, PEaKIUl
HEWTpanu3aluu, MOJy4YeHUEe HEPAacCTBOPUMBIX OCHOBAHMM, BHITECHEHHUE OJAHOTO METalla JIPYTUM U3 pacTBOpa COJIM, PELICHUE

OKCIICPUMCHTAJIbHBIX 3a/4a4 110 TEME «Baxneimmme Ki1accel HCOPTaHUYCCKUX COCHHHGHI/Iﬁ))

[Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumudeckux 3nmemenToB [[.1. Menaeneea. CtpoeHrue aToMoB. XUMUYECKas

CBsA3b. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC pC€aKuu

3.1

IlepBble MOMBITKM KIACCU(PUKAMM XHMHUYECKHUX 3JIeMEHTOB. IloHATHME O Trpynmax CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U
[IETIOYHO3EMENIbHBIE METAJUIbl, TallOTEHBI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE O0pa3yroT amM{QOTepHbIE OKCHUABI U

TUAPOKCUIBI

32

Ilepuonuueckuii 3akoH. llepmoamueckass cucrema xumuyeckux i3nemeHToB J[.M. MenpaeneeBa. KoporkonepuogHas u
mmHHONIepuoHas Qopmbl [lepuoanyeckoir cucrembl XxuMudeckux siaementoB JI.M. MenneneeBa. Ilepuonsl W TpymmbL

Ou3nvecKuii CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEepPHO/ia U TPYIIIbI dJIEMEHTa




33

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J704YeK aToMoB nepBbix 20
XUMHYecKkux 3ieMeHToB llepumognueckoit cucremsl J[.M. MenneneeBa. XapakTepuCTHKa XUMHMUYECKOIO 3JIE€MEHTa IO €ro

nonoxeHuto B [lepunogugeckon cucreme .M. Menneneena

3.4

3aKOHOMepHOCTI/I HN3MCHCHHA paJjuyCa aTOMOB XHUMHYCCKHUX 3BJICMCHTOB, MCTAJINIMYCCKHUX W HCMCTANIMYCCKUX CBOICTB IIO
I'pynmnaM d nepuogam. 3HaueHHUE HCpI/IOI[I/ILIeCKOFO 3dKOHa n Hepnonﬂqecxoﬁ CUCTEMBI XUMHNYECCKUX 3JICMCHTOB JIA Pa3BUTHUA

Hayku U nipakTuku. .M. MenzaeneeB — yu€Hblil U rpakJaHUH

3.5

Xumnyeckasi cBsa3b. KoBaneHTHas (mosisipHass M HEIOJIIpHAsl) CBSI3b. JJEKTPOOTPHULATEIBHOCTh XMMHUYECKHX 3JIEMEHTOB.

HMonnas cBsa3b

3.6

Crenenb oxuciacHus. OKUCIUTEILHOBOCCTAHOBUTEILHBIC PEaKru. HpOHCCCBI OKMCJICHMS M BOCCTaHOBJICHHUA. OKHUCIUTEIN U

BOCCTAHOBHTCIIN

3.7

XHUMHAYECKUMN SKCIICPUMCHT: H3YUCHUC O6p213]_[OB BCIICCTB MCTAJIZIOB M HEMCTAJIJIIOB, BSaI/IMOI[eI‘/JICTBI/IC THAPOKCHUA IHUHKA C
pacTBOpaMH KHUCJIOT H HIGJ'IO‘IGI\/'I, MPOBCACHUE OIIBITOB, HWIIIIOCTPUPYIOIIUX HNPUMEPBLI OKUCIIUTCIBbHO-BOCCTAHOBHUTECIBHBIX

peakiuii (ropeHue, peakLuy pa3iokKeHus, COeIMHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

BemectBo u xumuyeckas peakuus. Ilosropenue

1.1

Hepnounqecxﬂﬁ 3aKOH. Hepno;u/lqecxaﬂ CHUCTCMAa XHMHUYCCKUX JJICMCHTOB [[I/I MCHI[CJ'ICCBEL CTpOCHI/IC aTOMOB.
3aKOHOM€pHOCTI/I B U3MCHCHHUH CBOMCTB XMMHYCCKHUX 3JIECMCHTOB MEPBLIX TpéX MNEprUOa0B, KaIWA, KAJIbIHUA U UX COG}II/IHCHI/Iﬁ B

COOTBCTCTBHHU C ITOJOXKCHUCM 3JICMCHTOB B HCpHO,Z[H‘ICCKOﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CTpOCHI/Ie BeIIEeCTBA: BUALI XUMHUYECKON CBSI3U. THIIBI KPUCTAJTINIMICCKUX peI_HéTOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIIA




KpI/ICTaJIJH/I‘IeCKOI\/JI pGHIéTKI/I n BHJA XHMHYCCKOM CBS3H. Kﬂaccmbymaum{ U HOMCHKJIATYypa HCOPraHMYCCKUX BCUICCTB
(MG)KI[}/'HapOI[HaH n TpI/IBI/IaJ'IBHaH). XuUMH4YecKrue CBOMCTBa BCHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPIraHUYCCKUX

COGHHHGHHﬁ, FCHETUYCCKAsA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYECKUX peakuil o pa3IudHbIM MPU3HAKaM (110 YUCIY U COCTAaBY YYAaCTBYIOIIUX B PEaKIIUH BEIIECTB, IO
TEIIoBOMYy 3((deKTy, M0 M3MEHEHHIO CTEHNEHEeW OKHUCIEHHMsS XUMMUYECKHX OJJIEMEHTOB, MO0 OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). OJK30- U DHAOTEPMUYECKHE pEaKLUU, TEPMOXHUMHUYECKUE ypaBHEHMs. [loHATHME O CKOpOCTH XMMHMUYECKOMN

peakiumn

1.4

[Tonsite 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [IoHSATHE O TOMOTeHHBIX U TE€TEPOreHHBIX pPEaKIHSIX.
[lonsiTie 0 XMMHUYECKOM paBHOBeCHHU. PaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON PEAKIMH U IMOJIOXKEHUE XUMUUYECKOro

paBHOBECHS

1.5

OKHCIUTEITBEHO-BOCCTAHOBUTEIBHEIC pc€akuunu, 3J'ICKTpOHHI)II71 OanaHc OKHCIIMTEIIFHO-BOCCTAHOBHUTEIILHOM pCaKkuuu.

CocraBneHue ypaBHeHI/II\/'I OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C UCIIOJIB30BAHUCM MCTOAA DJICKTPOHHOT'O Oananca

1.6

Teopus >IEKTPOIUTHYECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEAJIEKTPONUThl. KaTuoHBI, aHMOHBI. MexaHu3M AMCCOLMALNU
BCIICCTB C pa3J'II/I‘~IHI>IMI/I BHUIaMU XHMI/I‘-IGCKOfI CBA3U. CTCHCHI) aucconualinuu. CI/IJ'II)HBIG 158 CJ'I3,6I)IC E)J'IeKTpOJ'II/ITI)I. PeaKHI/II/I
MOHHOTO OOMeHa. YCJOBHS MPOTEKAHUS PEeaKIuil MOHHOTO OOMEHa, MOJHBbIE M COKpall€HHbIE MOHHBIC YPaBHEHUS pPEaKIIUM.
CBoiicTBa KHCIIOT, OCHOBAaHHUH U COJICH B CBETE MPEACTABICHHUIN 00 3JIEKTPOIMTHUECKOM arcconnanun. KauecTBeHHbIE peakinu

Ha noHbI. IToHsTHE O TUAPOJIU3C coyien

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJAENSMHU KPUCTAIUTMUECKUX PEHIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB U
HEMeTauoB (rpaduTa M amMmasa), CI0XKHBIX BEHIECTB (XJIOpHIA HATPHs); MCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakuuu OT BO3ICHCTBHS pPAa3IUYHBIX (HAKTOPOB; HCCIEAOBAHUE SJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMAIMN  KHUCJIOT, WIeJoYed M cojedl (BO3MOXHO MHCIIONb30BaHHE BUACOMATEPUAJIOB); IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOUINX MPHU3HAKK MPOTEKaHUs peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OcCajika, BBIAENEHHE Ta3a, 0O0pa3oBaHUE

BOJIbI); OMBITOB, WLIIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI (TOpEeHUe, peakiuu pasiioKeHus,




COGI[I/IHCHI/ISI); pacrio3HaBaHUEC HCEOPraHMYCCKUX BCHICCTB C ITIOMOUIBIO KAa4YC€CTBCHHBIX peaKuHﬁ Ha MHWOHBbI; PCUICHUC

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! 1 ux COCIUMHCHMUA

2.1

OOmiast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHMs aTOMOB, XapaKTepHble CTeneHu okuciaeHus. CTpoeHue Hu
¢u3nueckue CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTEHOB. XHWMHYECKHE CBOMCTBa Ha IpHUMEpe Xjopa (B3aumojeicTBue c
MeTaJulaMH, HEMeTallaMy, 1esodamMu). XnopoBoaopos. CossiHasg KUCI0Ta, XMMUYECKHE CBOICTBA, MOIy4YEeHUE, IPUMEHEHHE.

JleficTBHE XJIOpa U XJIOPOBOAOPO1a Ha OPraHU3M 4YeloBeKa. BaxkHeHIMe XI0pUabl U UX HAXO0XKICHUE B IPUPOLE

2.2

OOmrast xapakrepuctuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTENEHU OKHUCIICHHS.
Crpoenue u (pu3nyecKkre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U cephl. AJITIOTPOIIHbIE MOAU(UKAIIMKM KUCTIOPOJa U CEPBHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHUE, (u3MUecKHe M XMMUYeckue CcBoicTBa. OKCHIBI Cephl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCcHIOB. CepHasi KHUCIOTa, (U3NYECKHE U XMMHUYECKHE CBOMCTBa (00LIME Kak MpeAcTaBUTENS
KJlacca KUCIIOT U cnenuduyeckue). XUMUUYECKUE PEAKLUH, JISKAIINe B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOMyYeHHsI CePHOI
kucnothl. [lpumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxaeHnue cepbl U €€ coelnHEeHu
B IIpupoJie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIEH Cpellbl COEINHEHUSAMU CEphl (KUCIOTHBIE 10K, 3arPsI3HEHUE BO3/1yXa U

BOJI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAIICHUS

23

OOmas xapakTepucTuka 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHW OKHCICHUS. A3OT,
pacmpocTpaHeHue B pupoje, pusndeckre u XumMuueckue cBoiictBa. KpyroBopot a3ora B mpupoie. AMMHAK, ero (pusndeckue u
XUMHYECKHE CBOWCTBA, TOMydeHUEe W npuMeHeHue. Coau aMMOHUS, WX (DU3MYECKHe U XUMHUYECKHE CBONCTBA, MPHUMCHCHUE.
KauecTBenHnas peakiusi Ha MOHBI aMMOHHUA. A30THAs KUCIIOTA, €€ MoJlydeHue, Gu3ndecKkue 1 XuMUYeCKue CBOMCTBa (00mIHe KaKk
MPEJICTABUTEINS KJIacca KUCIOT U crenuduyeckue). Vcrmonp30BaHHe HUTPATOB M COJICH aMMOHMSI B Ka4eCTBE MUHEPATBHBIX
ynoopenuil. XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIOIIeH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC J0XKIU, 3arpsA3HEHHE BO3IyXa,

MOYBBI U BOJJOEMOB)
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docdop, amtorponHbie Moaudukanuu Gochopa, pusudeckne u xumudeckue cpoiictBa. Okcun dochopa(V) u pochopras




KHCJIOTa, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, ony4eHue. Mcnonp3zoBanne ¢pochaToB B KadecTBE MUHEPAIBHBIX YI00peHUN

2.5

OOmast xapakrepuctuka 3neMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIC CTETIEHU OKHUCIICHHS.
VYriepoa, amoTponHbIe MOTU(HKALUK, paclpoCTpaHEHHE B NPHUPOJE, (HU3MYECKHE W XMMUYECKHE CBOMCTBA. AjcopOrus.
Kpyrosopot yriepona B mpupoge. Okcunabl yriaepona, ux (U3MYECKHEe M XHUMHUYECKHE CBOWCTBA, JEHCTBHE HA >KUBBIC
OpPraHM3MBl, IOJyYeHHE M TPHMEHEHHE. OJKOJIOTHUECKHe NpoOieMbl, cBA3aHHBbIE ¢ okcuaoMm yraepona(lV); rumotesa
r7100abHOTO TOTEIUICHHUs] KJIMMAaTa; MapHUKOBBIA 3(PQexT. YroiapHas KUCIOTa M €€ CONMH, MX (PU3MUECKHE U XUMHUYECKHUE
CBOMCTBa, MoJlydeHHe M INpuMeHeHue. KadecTBeHHast peakuusi Ha KapOoHAT-MOHBI. Vcronbp3oBaHWe KapOOHATOB B OBITY,

MCIUIHUHEC, ITPOMBINIJICHHOCTU U CCJILCKOM XO035MCTBE

2.6

[lepBoHauanbHble TMOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMAX yriepoja (METaH, dTaH, 3TUJICH, aleTHIICH,
3TaHOJ, TJIULEPUH, YKCYCHas kucioTa). x cocraB u xumuueckoe crpoenue. [loHsarue o OGMOIOrMYecKy BaKHBIX BEIIECTBAX:
KHpax, Oenkax, yrieBoJax — M UX pOJIM B JKM3HU 4YeloBeKa. MaTepuallbHOE€ €IUHCTBO OPraHMYECKUX M HEOPraHHMYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero gusnueckue u XuMUYECKHE CBOICTBa, MoidyuyeHue U npumeHeHue. CoenvHeHus kpeMHus B npupoze. Oduue
npencrasieHus o6 okcuae kpemMHuA(IV) m kpemHueBoil kucinore. CHIMKATBl, WX MCIOJIb30BaHME B OBITY, MEAMIIUHE,
IPOMBIIUICHHOCTH. Ba)kHelIue cTpouTenbHbIE MaTepUallbl: KepaMHKa, CTEKIIO, LIEMEHT, OETOH, kene300eToH. IIpobneMsl

0€30I1aCHOr0 UCIIOIb30BaAHUS CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEAHEBHOM KH3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3ydyeHHEe 0O0pa3lloB HEOPraHMYeCKHX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, MPOBEACHUE
KAueCTBEHHBIX pPEaKIUi Ha XJOPUA-UOHBI U HAOIIOACHHE MPHU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPaKaroIue (hU3HUECKUE U
XMMHUYECKHE CBOMCTBA TaJOT€HOB W HMX COCAMHEHHN (BO3MOXKHO HCIOJb30BAHUE BHIIEOMATEPUANIOB); O3HAKOMJICHHE C
oOpa3namMu XJIOPHIOB (TAJIOTCHUIOB); O3HAKOMJICHHWE C OOpaslaMu cepbl U €€ COCIUHEHUSMHU (BO3MOXKHO HWCIIOJIh30BAHHE
BUJICOMATEPHANIOB); HAOMIOJEHUE Mpolecca OOyriIMBaHUS caxapa MOJ JEHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHCIOTHI;
M3YYCHHE XMMHUYECKHUX CBOWCTB Pa30aBIICHHOW CEPHOW KHCIIOTBI, NIPOBEJCHHE KAUYECTBEHHOW PEAaKIMU Ha CyJIb(arT-uoH U

Ha6J'IIO,I[€HI/IC IIpHU3HaKa eé IMPOTCKAaHWA, O3HAKOMIICHHUC C (1)I/ISI/IIIGCKI/IMI/I CBOMCTBaAMH a3oTa, (I)OC(bOpa n HuX COCI[I/IHGHI/Iﬁ




(BO3MOXKHO HCIIOJIb30BAaHME BHIEOMATEpHANIOB), 0Opa3maMu a30THBIX U (HOCPOpHBIX ynoOpeHHuil; MojdydeHue, COOMpaHHe,
pacro3HaBaHHe M M3y4YeHHE CBOWMCTB aMMMaKa;, MPOBEJACHHE KAueCTBEHHBIX pEakIMil Ha MOH aMMOHMS U (ochar-uOoH U
U3y4YeHHE IMPU3HAKOB HUX IPOTEKAHMs, B3aUMOJCHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YCHHE MOJeNeld KpHUCTAUIMYECKUX pemeEToK anMasza, rpaduta, ¢yiepeHa;
O3HAKOMJIGHHE C TIPOLIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHBOTA3a;
MOJTy4eHue, coOMpaHue, pacro3HaBaHUE M W3YYEHHE CBOICTB YIJIEKHCIIOTO ra3a; IMpOBEJeHHE KaueCTBEHHBIX peaklMii Ha
KapOOHaT- W CWJIMKAT-UOHbBl W M3yYEHHUE MPU3HAKOB HUX MPOTEKaHUS; O3HAKOMJIEHWE C NPOAYKLMEH CHIMKaTHON

MMPOMBIIIJICHHOCTHU,; PCIICHUC SKCIICPHUMCHTAJIBHBIX 3a/1d4 I10 TCMEC «Baxxneinye HeMeTaIIbl U UX COCAUHCHUA»

Meramisl 1 uxX COCAUHECHUA

3.1

OO6mrasi XxapakTepuCTUKa XMMHYECKHUX JJIEMEHTOB — METa/UIOB Ha OCHOBAHHMHM HMX IMOJOXKeHUs B [lepmomuueckoi cucreme
xumudeckux snemeHToB .M. Menneneesa u crpoenust aromoB. CTpoeHue MeTaiuioB. MeTtayminueckasi CBsi3b U METaJLNINYECKast

KPUCTAJUITMYECKAs PEIIETKA. DIEKTPOXUMHUYECKHUI PsJl HAIIPSKEHUI METaJIOB

3.2

dusnyeckrue U XMMUYECKUE CBOMCTBa MeTayuioB. OOmume crnocoObl moiyuyeHuss MetamioB. [loHsATHE O KOppO3UM METaIOB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyTyH, JIOPATIOMUHMNA, OpOH3a) U UX MPUMEHEHUE B OBITY U

MMPOMBIINIJICHHOCTH
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[llenounsle metamnel: nonoxkeHue B llepumoamveckoin cucreme xumudeckux annemeHtoB JI.M. MenpaeneeBa; cTpoeHHe HUX
aTOMOB; HaXx0OXJAeHue B npupoje. Puznueckrue U XMMHUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kamusi). OKCUABI U TUIPOKCH/IBI

HAaTpuA U KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI{I/IHGHHIX

3.4

[IlesrouHO3eMeENbHBIE METAUIBI MarHWii M KalbLUW: NosiokeHue B lleprogudeckod cucreme XMMHUYECKHMX 3yeMeHToB JI.U.
Menpeneesa; CTpO€HHE MX aTOMOB; HaxoXAcHHE B npupoge. Pusnueckne W XMMHYECKHE CBOMCTBA MarHus M KaJbLUS.

Baxkneiimue coennHeHus Kaiablus (OKCUI, TUAPOKCHU, cOH). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

Amomunuit: nonoxxenue B [lepuoanueckoil cucreme xumudeckux 3iaemMeHToB [[.M. MenneneeBa; ctpoeHre aroma; HaXxoxJIeHUE B

npupoie. Puznueckre u XUMHUUECKHUE CBOMCTBA allfOMUHUSA. AMGBOTEpHBIE CBOWCTBA OKCH/IA M THIPOKCHIA ATFOMUHUS




3.6

Keneszo: nonoxenne B [lepuognueckoii cucteme xuMuueckux anemeHToB [[.M. MeHneneeBa; cTpoeHrue aToMa; HaXOXK/JICHHUE B
npupone. Puznyeckue U XUMHUUECKHE CBoicTBa sxerne3a. Okcupl, ruapokcuabl U conu skenesa(ll) m xenesa(lll), ux cocras,

CBOMCTBA U IIOJIyYEHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMH METAJUIOB WM CIUIABOB, WX (PU3UYECKUMH CBOWCTBAMH; U3YYCHUE
pE3yJIbTaTOB KOPPO3UHM METaUIOB (BO3MOXKHO MCIIOJIB30BAHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHJA
KaJIbLIUSI ¥ HATPUs C BOAOU (BO3MOXHO MCIIOJIB30BAHUE BUICOMATEPUAIIOB); UCCIIEJOBAHNE CBOMCTB XKECTKOM BOBI; Mpoliecca
TOpEeHHUsI JKelie3a B KUCIopo/ie (BO3MOKHO UCIOIb30BaHUE BUICOMATEPHAIOB); IPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKuit
Ha WOHBI (MarHus, Kajablus, amoMuHus, nuHka, xenesa(ll) m xenesa(Ill), menu(Il); nabmrogeHne W omMcaHHE MPOILIECCOB
OKpallIMBaHUS TJIAMEHU WMOHAMM HATpUs, Kalusg M Kajlblus (BO3MOXHO HCIOJb30BaHHE BUCOMATEPHANIOB); HCCIEIOBaHHE
aM(pOTEepPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS ¥ TUIAPOKCHIA IIMHKA; pPEIIeHHWE OHKCIEPUMEHTANIbHBIX 3a7ad [0 TeMe

«Bakuennme MeTaIbl U UX COSTUHEHU

XHMHMS M OKpyXKarolas cpeaa

4.1

HoBble MaTepuansl n TexHOJIOIMH. BemecTsa U MaTepraisl B TIOBCEHEBHOM KU3HU YeJIOBEKa. XUMUS U 3710poBbe. bezonacHoe

HUCIIOJB30BaHHEC BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ B 6LITy. HepBaﬂ IIOMOIIb ITPHU XUMHYCCKUX OKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHUMHUYECKOEe 3arpsisHeHHe okpyxawomen cpensl IIJIK. Ponp xumum B pemeHun
HKOJIOTHYECKUX TMpobsiemM. [IpupomHble HMCTOYHUKH YTIIEBOJAOPONOB (Yroiib, TPHUPOAHBIA Ta3, HE(PTh), MPOAYKTH HUX

nepepaboTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMU4JeCKUH OKCIICPUMCHT: U3YUCHUC 06p33HOB MaTCprajioB (CTGKJ’IO, CIIaBbI MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I10 XUMUWU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOI NPOT'PAMMbBbI OCHOBHOI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepsIeMoOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT0 0011ero o0pa3oBanusi Ha ocHoBe ®I'OC

1

IIpencraBnenue:

1.1

0 TO3HABAEMOCTH SIBIICHUH MPUPOIBI, TOHUMAHUE OOBEKTHBHONW 3HAYMMOCTH OCHOB XHMHUYECKOW HAYKH Kak
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJIbTypbl M MPAaKTUYECKOH AedaTeIbHOCTH

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O OGH.[GCTBEI; IMOHUMAaHHNEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTUUYCCKUX MCTOHAX HCCICHOBAHHUA
BCIICCTB U U3YUCHUA XUMHUUYCCKHUX peaKHHfI; YMCEHHUEC UCIIOJIb30BaTh MOACIIN I O0OBACHEHHS CTPOCHUA aTOMOB

H MOJICKYIJI

1.3

0 cdepax mnpodeccHOHATHHON MACSITENbHOCTH, CBA3AHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JIOCTHKCHUSX XUMHUYECKON HAYKH, YTO MO3BOJIUT OOYYAOIIMMCSI pACCMATPUBATh XUMHIO KaK
chepy cBoeil Oynmymel mnpohecCHOHATbHOM IEeATENbHOCTH W CAENaTh OCO3HAHHBIA BHIOOP XHMHH Kak

po(UIBLHOTO MpeIMeTa pU MEPEX0/Ie Ha YPOBEHb CPeIHEro o0IIero 00pa3oBaHus

BianeHne cucteMol XMMUYECKHX 3HAHUM M yMEHUE INPUMEHATh CHCTEMY XHMHMUYECKUX 3HAHMM, KOTOpas

BKJIFOYACT:

2.1

BOKHEHIINE XMMHYCCKHE TMOHATHS: XUMHUYCCKUH 3JIEMEHT, aTOM, MOJIEKyJa, BEIIECTBO, MPOCTOE U CIIOKHOE
BEIIECTBO, OJIHOPOHASI U HEOJTHOPOAHASI CMECh, OTHOCUTENILHBIC aTOMHAsI U MOJICKYJISIPHAsE MAacChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BbEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHSS), XUMUYECKas

peaKIysi, peakIuy COSIMHCHUS, PEAKIIUH Pa3I0KECHHUS, PEaKIIUH 3aMEIIECHHsI, PEaKIIni 00MeHa, TETIOBOK dPPEeKT




pEeaKIuu, 3K30- U SHAOTEPMHUUYECKUE PEAKLMH, PACTBOP, MACCOBAs JOJII XMMHUYECKOTO 3JIEMEHTA B COCJMHEHUH,
MaccoBasi J0J1sl M MPOILEHTHAs KOHLIEHTPAlLMs BEIIECTBA B PacTBOpE, SAPO aToMa, JIEKTPOHHBIM CIIOM aTtoma,
aToMHasT ~ opOWTaNb, paguyCc  aToMa, BAJICHTHOCTh, CTENCHb  OKWUCJICHUS, XHUMHUYECKas  CBS3b,
AIEKTPOOTPULATENBHOCTD, IMOJSAPHAs U HENOJIIPHAs KOBAJIECHTHAs CBA3b, MOHHAS CBSA3b, METAJUINYECKAs CBSA3b,
KpUCTaJITHYECKas pereéTka (aToMHasi, HOHHAs!, METaJUIMYECKasi, MOJIEKYJISIpHAs ), UOH, KATHOH, aHUOH, SJIEKTPOJIUT
U HEDJIEKTPOJIUT, OJICKTPONUTHYECKAass JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa, OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHBIC PEAKIMM, OKUCIUTEIb M BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBIICHUE, JJIEKTPOJIM3,
XUMHYECKOE PaBHOBECHE, 00paTUMbIe U HEOOpATHUMbIE PEaKIul, CKOPOCTh XMMHUYECKOW pPeaKIMy, KaTalu3aTop,

ITJIK, Kopp0o3usi METAIIIOB, CIUIABbI

OCHOBOIIOJIArarolie 3aKOHbl XMMHM: 3aKOH COXpPaHEHHUs Macchl, nepuomuyeckuil 3axoH .M. Menneneesa,

22 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTraspo
23 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOPHsl, TEOPUS JIEKTPOIUTHUECKON AUCCOLMAIINU
3 Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOILICH:
yMEHHE MPaBUIBLHO UCIIOJIb30BATh U3yUEHHbBIE BEIIECTBA U MaTepuabl (B TOM YMCIIe MUHEpaJbHbIE Y100peHMs,
METAJUIbI U CIUIABbI, IPOJAYKThI epepabOoTKH MPUPOIHBIX HICTOUHUKOB YIJIEBOJIOPOJIOB (YIJIsl, IPUPOJHOIO Iasa,
3.1 He(TH) B OBITY, CEILCKOM XO0341CTBE, HA MPOU3BOACTBE U TOHUMAHNUE 3HAYEHUS )KUPOB, OCJIKOB, YTIEBOIOB AJIS
OpraHM3Ma 4YeJIOBEKa; yMEHHME IPOTHO3MPOBATH BIMSHHE BELIECTB U XMMHUYECKUX IPOLECCOB Ha OpPraHU3M
YeJI0BEKa U OKPY KAIOILYI0 IPUPOJIHYIO CpEdy
3.2 YMEHHE UHTErPUPOBATh XUMUUECKHUE 3HAHUS CO 3HAHUSIMU JIPYTUX y4eOHBIX IPEAMETOB
13 HAJIMYME OMbITa PabOTHI C PA3IMYHBIMHU UCTOYHUKAMU HHPOPMALIUY TI0 XUMUU (Hay4yHasl ¥ HayYHO-TIOMyJIsipHas
' JUTEpATypa, CJIOBAPH, CIPAaBOUYHUKH, HHTEPHET-PECYPCHI)
14 yMeHHE OOBEKTUBHO OLIEHMBATh MH(OPMALIMIO O BEIECTBAX, UX MPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHUH

U YMCHHUC UCIIOJIL30BATh eé JJI PCIICHU A y‘-Ie6HO-H03HaBaTeJILHBIX 3aga4




BJI&I[GHI/IG OCHOBAMH ITOHSTHHHOTO arrmapara U CUMBOJJIMYCCKOI'0 sA3bIKa XUMHUU JIA COCTABJICHUA q)OpMy.H

4 HEOPraHMYECKUX BEIECTB, YPAaBHEHUN XUMUYECKUX PEaKIINil; oCHOBaMU XuMu4eckoi HomeHnknatypsl (IUPAC
Y TPUBUAJILHON)
YMeHne 00bACHATH CBA3b MOJOXKEHHUS dJeMeHTa B Ilepnoanueckoil cucreMe ¢ YUCIIOBBIMU XapaKTEPUCTHKAMH
5 CTPOEHHSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsAl Aapa, 00llee YUCIO FIEKTPOHOB), pacipe/iesieHueM
AJIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX NMEPUOIOB, KaJINs U KaIbIUs
[IpeacraBinenue O NEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XUMHUYECKHMX JJIEMEHTOB (paauyc aroma,
6 AIIEKTPOOTPHUILIATEILHOCTD), MPOCTHIX U CIOXKHBIX BELIECTB OT MOJOXKEHUs 3JaeMeHToB B Ilepuogmueckoit
cucTeMe (B MajblX NIEpUOJaX U INIaBHBIX NOArPYIIax) U 3JE€KTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccu(uupoBarth:
7.1 XUMHYECKHUE HIEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIECTBA
7.3 XUMHYECKHE PEAKIINHU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTENE€Hb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsij HOHA
8.2 BHJI XUMUYECKOH CBSA3U U TUIl KPUCTAIINYECKON CTPYKTYPBI B COEJUHEHUSAX
8.3 XapaKTep Cpelbl B BOAHBIX pacTBOpaxX BELIECTB (KUCIOT, OCHOBAHU)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIH
9 YMeHne xapakTepu3oBaTh GU3NUECKUE M XUMUYECKHE CBOMCTRA!
91 IPOCTHIX BELIECTB (KHCIOPO, 030H, BOJOPOJ, rpadur, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPHiA,
' KaJIWi, MarHui, KanbLui, aTFOMUHHMN, JK€eN1e30)
9.2 CJIOXHBIX BELIECTB, B TOM YHUCII€ UX BOJHBIX PacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPOI, CEPOBOAOPO, OKCUIBI




u ruapokcuasl metamuioB I-IIA rpynmn, amomunus, meau (II), uunka, sxenesa (II u 1II), okeuner yraepoaa (II u
IV), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI), ceprucras, cepHasi, a30TUCTas, a30THas,

docdopHas, yronpHasi, KpeMHUEBAsI KUCIIOTa U MX COJIH)

IMPOTHO3UPOBAThL M XAPAKTCPHU30BATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHMU,

9.3 MIPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHYECKUX MTPEBPAICHUI B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHbIC U MOHHBIE YPABHEHUS PEaKLUid, B TOM YHCIIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCJIMTENBHO-BOCCTAHOBUTEBHBIX PEAKIIUI
10.3 WUTIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA 3YUYCHHBIX KJIACCOB (TPYI) HEOPraHMUECKHUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3h MEXTy HUMHU
11 YMeHue BBIYUCTATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTA B
. COCIMHCHUU
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XHMHYECKUX PEAKIMHA W HAXOJIUTh KOJMYECTBO BEIIECTBA, 0OBEM M Maccy pearcHTOB HWIIH
' MPOJIyKTOB PeaKluu
12 Brnanenue (3HaHue oCHOB):
OCHOBHBIMHM METOJaMH HAy4YHOTO MO3HaHUs (HAOIIOJIeHUE, U3MEPEHHEe, YKCIIEPUMEHT, MOJACITUPOBAHUE) TPU
12.1 M3YYEHUN BEIIECTB M XUMUYECKHX SBJICHUW; yMEHHE CPOPMYIHPOBATH MPOOJIEMYy U TPEIJIOKHTHh MyTH €€

peLeHus




12.2 0e301acHOM paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XMMUUYECKOH MOCY 101 U 1a00paTOpHBIM 000PYI0BaHUEM
npaBUiIaMyd 0€30MacCHOTO OOpAIIeHUsI C BEIIECTBAMH, MCIOJIb3YEMBIMHU B MOBCETHEBHOHN >KHU3HHU, MPAaBUIAMHU
193 MIOBEJICHUS B LIENIAX COEpexeHUs 310pOBbs U OKPY’KaIOLIeH NMPUPOIHON Ccpelibl; IOHUMaHue Bpeaa (OacHOCTH)
‘ BO3/ICUCTBUS Ha JKUBBIE OPraHU3MBI ONPEIEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MPEIOTBPAILECHUS MX
BPEJIHOI'O BO3/AEUCTBHS
13 Hannune npakTu4eckux HaBbIKOB IUIAHUPOBAHMSI U OCYILIECTBICHHS CIEIYIOIUX XUMUYECKUX SKCIIEPUMEHTOB!
131 U3y4YeHHE U ONHCcaHue (U3MUECKUX CBOMCTB BEIIECTB; O3HAKOMJIEHHE C (U3NYECKUMU U XUMHUYECKUMU
' SBJICHUSIMU; OIIBITHI, WIIJIIOCTPUPYIOIIKE IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKkLui
13.2 u3yuyeHune crnocoOoB pa3aeseHus cMecen
133 HOJy4YeHHEe KHUCIOPOAa U U3YUYECHUE €ro CBOWCTB; MOJYYEHHE BOAOPOJA U U3YUYEHHE €ro CBOWCTB; HOJIYy4YEHUE
' YTJIEKUCIIOro ra3a U U3yYeHHe ero CBOMCTB; MOJyYeHHE aMMHaKa U U3y4EeHHE €ro CBOICTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPEAETEHHON MACCOBOM J0JIEN paCTBOPEHHOTO BEIECTBA
135 NpUMEHEHNE MHIUKATOPOB (JaKkMyca, MEeTHIOpamka U ¢peHondranenta) A onpeaeNeHus XapakTepa Cpesl B
' pacTBOpax KUCIOT U IIeJI0Yer
HCCJIEIOBaHNE U ONMCAaHHE CBOMCTB HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB; M3YUYEHUE B3aUMOICHUCTBUS
13.6 KHACJIOT C MeETaUlaMH, OKCHJIAaMHM METaJUIOB, PacTBOPMMBIMH M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMM;
' [OJlyYeHHUE HEepPAaCTBOPHUMBIX OCHOBAaHUH; BBITECHEHHWE OJHOTO MeTajjla JAPYyruM U3 pacTBOpa COJIH;
uccliieioBaHre aM(pOTEPHBIX CBOWCTB T'UAPOKCUIOB ATFOMUHUS M LIMHKA
pEllIeHNEe DJKCIEPUMEHTAIbHbIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIacChl HEOPraHMYECKUX COEIMHEHUIN;
13.7 «ONeKTpoIuTHIECKas Juccouranus»; «BaxHeine HeMeTauibl U UX CoequHEeHUs»; «BaxkHelie Metamibsl U
UX COEIMHEHUS»
13.8 XMUMUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOIIUE MPHU3HAKK MPOTEKaHWs pEeakUuid HOHHOIO OOMEHa;




KaueCTBCHHBIC PEAKIMM HAa NTPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUA-, OpoMuUA-, HOIUI-,
cynbdart-, pochar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJIbIIHs,

aJTIOMUHMUS, Kene3a (2+) u xxenesa (3+), meau (2+), IUHKA

14 Ymenue:

14 1 HpeIICTaBJISITB pe3yJILTaTBI 3KCHepI/IMCHTa B (bOpMe BbIBOAOB, JOKA3aTCIIbCTB, T’ pa(l)I/IKOB nu T3.6HI/II_[ W BBISIBJIIATH
' IMITUPUIECKHE 3aKOHOMEPHOCTH

14 2 yCTaHaBJII/IBaTI) CBs3H Me>1<)1y peam,Ho Ha6J'IIOI(aeMI)IMI/I XUMHUYCCKUMU ABJIICHUAMU U HpOI_IeCC&MI/I,

MMPOUCXOAAIINMHU B MAKPO- U MUKPOMUPC, O0OBICHATH IIPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM
9K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

HepBOHaLIaHI)HBIG XUMHNYECKUC ITOHATHUS

1.1 UucTteie BemecTBa 1 cMecu. CriocoObl pa3ieNieHus cMecei

1.2 ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 371eMEHTBI. CHUMBOJIBI XUMUYECKUX IEMEHTOB. [IpoCThIe U CII0’KHBIE BELIECTBA.

1.3 Xumudeckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTETICHb OKUCIICHHUS

14 3aKOH NOCTOSIHCTBA cocTaBa BeulecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHast Macca. MaccoBast 107
. XMMHMYECKOTO DJIEMEHTA B COCJUHCHUH

Ls KonnuectBo BemectBa. Monbs. MonspHas Macca. MousipHbli 00bEM Ta30B. B3anMoCBs3b KOJIMYECTBAa, MAacChl W YHUCIA
' CTPYKTYPHBIX €MHMI] BELIECTBA

L6 du3nyecKkue U XUMHUYECKUE SIBJICHUS. XUMHUUYECKasl peaklys U €€ NMPU3HAKU. 3aKOH COXPAHEHHUs MAacChl BEIIECTB. XMMUYECKUE
' ypaBHEHUS

2 [lepnoanueckuii 3axon u Ilepuognueckas cucrema xumudeckux nemenToB .M. Menneneea. CtpoeHure aToMOB

Y ITepuonnueckunt 3akoH. [lepuoguueckas cucrema xumudeckux ieMeHToB .M. Menneneesa. I[lepuoast u rpynmnsl. Gusndeckuit
' CMBICII IOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI DJIEMEHTA

27 Crpoenue aromoB. CoctraB aTOMHBIX sfep. M3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aTOMOB TepBbIX 20
' XuUMHU4eCcKux ieMeHToB [lepuoguueckoit cucremsl [[.1. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUYECKHX HJIEMEHTOB MEPBBIX TPEX NMEPUOJOB, Kaius, Kalblus (paauyca aTOMOB,
23 NEKTPOOTPHUIATEIFHOCTH, METAUNIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M MX COEAMHEHUH B COOTBETCTBUHU C IOJIOKEHHEM

9JICMCHTOB B HCpHOI{H‘ICCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB




CrpoeHue BemiecTna

Xumnueckas cBsizb. KoBasieHTHas (MOJIsipHAst U HEMOJISIPHAs) CBS3b. DJIEKTPOOTPULIATEILHOCTh XUMHUECKUX AieMeHTOB. oHHas

>l CBs3b. MeTannuueckasi cBsi3b

19 Tunsl KpUCTaJUIMYECKHUX pemETOK (aToMHasi, HOHHAs, MeTa/sInyeckas), 3aBHUCHUMOCTh CBOWCTB BellecTBa OT THUIIA
' KPUCTAJUIMYECKOM PEIIETKY U BUIa XUMUYECKON CBA3U
4 Baxueiiune npeacTaBuTenu HEOpraHMYecKux BeulecTB. Hemeramibl u ux coequHeHus. MeTamibl U UX COeAMHEHUs

Knaccudukanus ©u HOMEHKIATypa HEOPraHMYECKHX COEIMHEHUH: OKCHUIOB (coeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE,
4.1 amdoTepHbIe) U HECOJIEC00pa3yIoINe, OCHOBAHHUM (IIETOYM W HEPACTBOPUMBIE OCHOBAHUS); KUCJIOT (KHCIOPOICOAEpKAIINE U
OECKHUCIOPOAHbBIE, OJHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEAHUX M KUCIIBIX)

42 Ouznyeckue U XMMHYECKHE CBOMCTBA MPOCTBHIX BELIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KHUCIOpOIa, cepbl, a3oTa, ¢ocdopa,
’ yriepojia, KpeMHUS

43 ®usznueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJJIOB: JIUTUS, HATPHs, KaJMs, MarHus U KajJbIus, aJIOMUHUS,
' xKenesza. DNEKTPOXUMHUUECKHUH Psijl HallpsHKEHUH METalIoB

4.4 ®u3nYeCKre U XMMUYECKHE CBOMCTBA BOJIOPOJIHBIX COETMHEHUN HEMETAIUIOB: XJIOPOBOAOPOAA, CEPOBOIOPOAA, aMMHUAKA

45 dusnueckne U XUMHUIECKHE CBOMCTBA OKcHa0B HeMeTamwioB: cepol (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepona(ll, 1V),
' kpeMHuA(IV). ITonyuenue okcu10B HEMETAIUIOB

4.6 Xummueckue cBoiicTBa okcuoB: MetawioB IA—IIIA rpymm, nunaka, meau(Il) u xeneza(ll, III). [Tonmyuenue okcuaoB METaLIIOB

47 XUMUYECKUE CBOMCTBA OCHOBaHMA M aM(OTEpHBIX THUAPOKCUIOB (Ha MpUMEpe TUAPOKCUIOB ATIOMHUHHS, Kelle3a, IMHKA).
' [Toryuenne ocHOBaHWH M aM(POTEPHBIX THAPOKCHIOB

43 OO0mue XUMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOIOPOIHOW, CEPOBOIOPOJHOMN, CEPHUCTOW, CEpHOW, a30THOH, (ocHOpHOI,
. KPEMHHEBOM, yroiabHON. OcoObIe XUMUUECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOU KHUCJIOT. [losydeHne Kuciaor

4.9 OO6mmue XuMHUYECKHEe CBOMCTBA CpenHuX colier. [Tomyduenue coneit




4.10

[Mony4uenue, coOupanue, pacno3HaBaHUe BOJOPOA, KUCIOPOIa, aMMHaKa, YIIIEKUCIIOro Ta3a B labopatopuu

4.11 [Tonmyuenne amMmmHaka, CEpHOU M a30THOM KUCIIOT B IPOMBIIIIEHHOCTH. OO01I1e crioco0b! NOTYYESHUsI METAJIOB

4.12 I'eneTndeckas cBsI3b MEXKIY KlacCaMU HEOPraHUYECKUX COCIUHEHUN
5 XUMHUYECKUE PEAKIIUU

51 Knaccudukanus XUMHUECKUX peaKIMid M0 pa3IMYHbIM MPU3HAKAM: [0 YHCIY U COCTaBY YYaCTBYIOIIUX B PEAKIMHU BEILECTB, O
' TeIoBoMY (G (DEKTy, 10 UBMEHEHUIO CTENEHEW OKUCICHUS XUMHUUECKHUX 3JIEMEHTOB

55 TermnoBoit  >PQPeKT XUMUYECKOH peakuud, TEPMOXMMUYECKHE YpaBHEHHUS. OK30- U DHIOTEPMHYECKHE PEaKIUH.
' TepMoxumuyeckue ypaBHEHUS

53 OKHUCIUTENFHOBOCCTAHOBUTENbHBIE peakiuu. OKHcIuTeNnd M BoccTaHoBHTENW. [Ipoliecchl OKMCIEHHS W BOCCTAHOBJICHUS.
' DJEeKTPOHHBIN OajaHC OKUCITUTETFHOBOCCTAHOBUTEIBHOM PeaKInu

s4 Teopust SIEKTPONUTUYECKON Awccoruanii. KaTHOHBI, aHUOHBI. DIEKTPOIUTHl W HEANEKTponuThl. CHIIbHBIE W cladble
. 9eKTponuThl. CTENeHb JUCCOLUAUN

ss Peakuuu moHHoro oOmeHa. YciIoOBHS MPOTEKAaHUs PEaKIM MOHHOTO OOMEHa, IMOJIHbIE U COKpaulEHHbIE HOHHBIE ypaBHEHUS
' peaxkuui
6 XUMHMS ¥ OKpYyXKarolas cpeia

6.1 BemiectBa u MaTepuanbl B MOBCEAHEBHOM KH3HU 4YeNOBEeKa. be3omacHoe MCMONb30BaHME BEUIECTB M XMMUYECKUX pEakluil B
' naboparopuu u ObITy. [lepBasi momMoIs IpyU XMMHUYECKHUX 0XKOTaX U OTPaBICHUSIX

XUMHUECKOE 3arpsisHEHHE OKPY>KaloLe cpenbl (KHCIOTHBIE TOXK/HU, 3arps3HEHHE MOYBHI, BO3IyXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenotBpanieHus [Ipeaenbras nomyctumas konueHntpanus Bemects (I1JIK). Poias xumuum B pemeHnn SKOJOTHYECKUX MPOOIIeM.
Ycunenrne napHUKOBOTro 3P QexTa, pa3pymeHre 030HOBOTO CIIOS
63 [Ipumenenue cepsl, a3ota, dpochopa, yriaepona, KpeMHHUSI U UX COCTUHEHUN B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM

xo3siictBe. [IpuMeHeHHe MeTanjgoB M CIUIABOB (CTallb, YYTyH, IIOPATIOMHHMMA, OpoH3a) B OBITY M MPOMBIIIJIEHHOCTH HX




coenuHeHuil. [IoHATHE 0 KOPPO3HH METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT KOPPO3UHU

[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOIOB (YTOJb, IPUPOIHBIN ra3, HEPTH), MPOIYKTHI UX MepepadoTku (OCH3UH), UX POJIb B OBITY U

6.4 POMBIIIJICHHOCTH
[lepBoHauYanbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX yrieponaa (METaH, dTaH, 3THICH, alleTHJICH, dTaHOI,

6.5 TIIUIEPHH, YKCYCHAsl KHUCI0Ta). [IoHsATHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX, OENKax, YraeBoAaX — M UX POJH B KU3HU
YeJIoBeKa

7 Pacuérnr:

7.1 1o ¢popMyaM XUMHUYECKUX COCTMHECHUN

7.2 Macchl (MacCOBOM) O PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 110 XUMUYECKHM YPAaBHCHUSM




[Tpunoxenue k paboyeit mporpamme o XuMuu 8-9 Kaccel

Kputepuu u HOpMBI OlICHUBaHUSI 3HAHUM 00YyYarOMIUXCs 0 XUMHU

HQ” OUCHUBAHUU YCHIHO20 OmMEema 00yuaouLe2oca Ha NOCMAB1IeHHbLIL 60NPOC umecooﬁgmuo RPUMEHANb Cﬂeowomue Kpumepuu:

OT1MeTKa «5» CTaBUTCS TIPH YCIOBUH, €CIIA 00YUaAIOIIUNACS
— J1aeT TOJHBIA apryMEHTUPOBAHHBIN OTBET, U3JI0KEHHBIN B ONPeAeICHHON JTOTHUECKOH MOCIe10BaTeIbHOCTH,

— ACMOHCTPUPYCT HOHUMAHUEC CYIIHOCTU COOTBCTCTBYHOIUX XUMHUYCCKUX HOHHTHﬁ, 3aKOHOB " Teopnﬁ, HCIIOJIB3YCT UX BO B3aMMOCBA3U JIA
00BACHEHHUS paccMaTpuBaCMbIX SIBJICHUI B CBOMCTB HN3Yy4acMbIX BCIICCTB,

— YCHELIHO peanu3yeT MOJIyYeHHbIE paHee 3HaHUS JUIsl TIOCTPOEHUSI BBIBOJIOB U 0000IIEHUI.

OtmeTka «4» CTaBUTCS P YCIOBUH, €CIIM 00ydaroIuiics:

— JIaeT OTBET, JIOMYCKAIOIIMKA HEKOTOPbIe HETOUHOCTH B TOJIKOBAaHUH CYIIHOCTH (PAKTOB U SBJICHU, O KOTOPBIX HJIET peUb;
— CaMOCTOSITENIbHO YCTPaHsAET UMEIOIINECS B OTBETE HETOUHOCTH.

OtmeTKa «3» CTaBUTCS MPHU YCIOBUH, €CIIA 00YUArOIIUICS:

— J1aeT OTBET, KOTOPBIN MO COIEPKAHUIO B OOJIBIICH YaCTH YAOBIETBOPSAET TPEOOBAHUSIM K OTBETY Ha OTMETKY «4», HO JIOIYCKaeT OLUMOKYU Npu
UCIOJIb30BAHUHU TEOPETHUECKOTO U (PaKTOIOIMYECKOI0 MaTepHaa,

— HE JIGMOHCTPHUPYET YMEHHSI [10 YCTAHOBIICHHUIO CBSI3M MEX/1y U3YUEHHBIM PaHEe U HOBBIM TEOPETHUECKUM MaTEpUAIIOM;
— 3aTPYyHAETCS B TIOCTPOCHUH BBIBOJIOB M 0000IICHNUH;

— JIOTIyIIEHHBIE ONTMOKY MCTIPABIISET C TOMOIIBIO YUUTETIS.

OtMeTKa «2» CTaBUTCS NPU YCIOBUH, €CIH 00yUarOIHIAC:

— 1acT HeBepHBIfI OTBCET,



— MOKa3bIBACT OTCYTCTBHUC 3HAHUU COOTBETCTBYHOIIINUX MOHSITHUI U 3aKOHOMepHOCTCI>’I;
— HCBCPHO MMPUMCHACT U3YUCHHBIC ITOHATHUSA, 3aKOHbI U TCOPHUU IJIA 00BSICHEHHS paccMaTpruBaACMBbIX SIBJICHUI U CBOMCTB HN3Yy4aCMbIX BCUICCTB,
— 3aTPYAHACTCA B UCHIPABJICHUHN JOITYIICHHBIX OIOOK KaK CaMOCTOATCIIbHO, TaAK U C TIOMOUIBIO YUUTCIIA.

HQ” OUCHUBAHUU XUMUYECKO20 OUKIAHMA uwzecooﬁgzaawo RPUMEHANDb

cieo ylouwiue Kpumepuu:

0TMeTKA «5» CTaBUTCS MPHU YCIOBHH, eclii oOydarontuiicss BepHo 3anucbiBaet oT 95 1o 100% oTBeTOB;
0TMeTKa «4» CTaBUTCS MPU YCIOBUH, €CIH 00ydaronuiics BepHo 3amuchiBaeT oT 80 10 94% oTBETOB;
o0TMeTKa «3)» CTaBUTCS MPHU YCIOBUH, €CJIM 00yUaromuiicst BepHO 3anuchiBaeT ot 60 10 79% 0TBETOB;
OTMETKA «2» CTaBUTCS MPH YCIOBHH, €CIIH 00y4Jaroluiics 3anucsiBaeT MeHee 60% OTBETOB.
Tecmuposanue:

0TMeTKA «5» CTaBUTCS NPH YCIOBHUH, eclii oOyuaromuiics Hadpai ot 85 1o 100% ot obmero yucia 6amios;
0TMeTKa «4)» CTaBUTCS MPHU YCIOBHUH, €CIIH 00ydaromuiicsa Habpai oT 65 1o 84% ot obmiero yucia 6aos;
oTMeTKa «3)» CTaBUTCS MPHU YCIOBHUH, eciii 00ydaromuiicsa Haopai oT 50 1o 64% ot olriero yucia 6asos;
0TMeTKa «2) CTaBUTCS MPHU yCIOBUH, eCiH o0ydaromuiics HaOpan meree 50% oT ob1ero yrcna 6amios.

Ilposepounvie pabomor:

0TMeTKA «5)» CTaBUTCS TP YCIOBHH, eCiii o0yJarommiics Haopai oT 85 1o 100% ot obmero urcia 6amios;
0TMeTKA «4» CTaBUTCS NPH YCIOBHUH, €ClIi 00ydaromuiics Hadpai ot 65 10 84% ot obmiero uncia 6aos;
oTMeTKa «3» CTaBUTCS MPHU YCIOBHUH, €CiIi 00ydaromuiicsa Haopai oT 50 1o 64% ot olriero yucia 6asos;

0TMeTKa «2» CTaBUTCS MPHU YCIOBHUH, eciu oOydaromuiics HaOpan menee 50% oT ob1iero yricna 6amios.



