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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMa 1mo XuMmMuM Ja€T NpeACTaBICHHE O IesiX, oOmiel crpareruu OOydyeHMs,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOIIUXCS CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME I10 pa3fieliaM U TeMaM IporpamMMbl [0 XUMHH, OIIPEEISIET KOIMUECTBEHHbIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTeIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00YYaroIerocs o OCBOCHUIO YU4EOHOIO COJIEpIKaHuU.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOINPEBPALLCHUAX SHEPTUU U 00 SBOJIFOLIMU BEUIECTB B IPUPOJE, O MyTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYeT peaju3allii BO3MOXHOCTeM M camMopa3BUTHS U (OPMHPOBAHUSA
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaroIuXcs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaromyUMHUCs CUCTEMbI NEPBOHAYATIBHBIX TMOHATHH XMMUHU, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyudeHuro. CopaepxaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHYeckoW peakuunu. OOGe 3THU CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuii Mupy», «buonorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3aqada y4eOHOTo MpeaMeTa COCTOUT B (YOPMUPOBAHHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB U XUMHUYECKUX PEaKIIUii, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHHM XUMUU HAa YPOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaroIIMMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHUpA, UCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMINXCS TYMAaHUCTUUECKUX OTHOIICHHM, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHU IO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulectBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe cocTosiHue BeuiecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MounspHas macca. B3auMocBsI3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XMMUYECKUX COSTNHEHHA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukaus XuMUYeCKUX peakiuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIECTB, HaOM0AeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONHKCaHWE TPU3HAKOB MPOTEKAaHUS XUMHUYECKHUX peakiuil (pas3joxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejle3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHUE, TUCTHILISALMS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEILIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
IpoMBINUIEHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — aloTporHas MOAU(pUKAIUS
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOT'O CIIOSI.

Bogopon — »siemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBopurens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUpOIHBbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Psan akrusnoctu metamwioB H. H. bekerosa. Ilosmyyenue Kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPE/ICNICHUE COACpKaHMs KUCIOpoAa B BO3JyXe, MOIyYeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJIydeHHE, COOMpaHHME, pacliO3HABaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3MUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 33/1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux odnemeHros [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. M3orombl. Dnektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAY4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsI, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLHUS U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTANIMYECKOM PEHMETKH M BHUJIA XUMHUYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukaius XUMHUYECKHX PEakiui MO pa3luvHBIM MpH3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHHMYECKHUX BEIEeCTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AMCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUNA (FOpEHHE, peakUuu pa3iokKEeHHs, COCAUHEHMUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uernoBeka. BakHele Xa0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmuye Kak MpeACTaBUTENs Kiacca KHUCIOT M chenuduyeckue). XUMHUYECKHUE peaklu,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COeIMHEHUM B IpUpoae. XHMHUYECKOE 3arpsA3HEHHE OKpYKAIOIEH cpeapbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpHUpoae, (U3NYECKHEe WU
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ IOJy4YeHHE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUDUKALIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEpAJIbHBIX YI00pEeHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux GU3M4ecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKkcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJy4YeHHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, ATWJICH, AalETUJIEH, 3TAaHOJI, IJMLEPHH, YyKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pPOJM B JKU3HH 4YelIOBeKa. MarepuaabHOe EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH KuciaoTe. CHIMKATHI, UX HCIOJIB30BaHUE B OBITY, B TPOMBINIICHHOCTH. Baxknelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3ll0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAsIOB), O3HAKOMJIEHHWE C 00pasllaMH XJIOPUIOB (TajJore€HUOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBiieHHOW CepHOM
KHUCJIOTBI, MIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJI0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX yAOOpEHHIA,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKkIuid Ha WOH aMMOHHA M (ocdar-noH M W3y4YeHHE MPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUAIOB), M3YUYEHHE MOJeNell KPUCTAIMUECKUX PEIETOK ajaMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO Tra3a, MPOBEJEHUE KAUeCTBEHHBIX peakuuil Ha kapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUEe SKCIEPHUMEHTAIBHBIX 33134 1Mo Teme «Baxneiune
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXMMHUYECKUN Pl HampsHKeHUH MeTauioB. DU3MYECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHUE CBOWCTBA MAarHus W KalblMs. BaxkHeilne coeauHEeHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMIHHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuppl, ruapokeuasl u coin xkenesa (1) u xenesa (111), ux cocras, cBoicTBa M
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS C BOJOU (BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, alfOMUHUS, ITuHKa, kene3a (1) u xenesza
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAJIBHBIX 3a/1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKArOIIeH cpebl (TIpeenbHas J0IMyCcTUMast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO1Me eCTeCTBEHHO-HAYYHbIC TOHSTHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKIHI, HW3O0TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TMOPOJBI, TOJE3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ 06y‘IeHI/I$I XUMHUH B €AUHCTBC y‘-IG6HOﬁ U BOCIIATATEIbHOMU ACATCIIbHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IpOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS M COLUAIM3AIMU 00YYaIOIIHUXCSl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTpOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM ¥ JPYTHMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B MPOILIECCE ITON Y4eOHON AESITeTbHOCTH, TOTOBHOCTH
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIUKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJBI, B3aMMOCBS3SIX YEIIOBEKA ¢ MPHUPOTHOW CPEIOi, O pOJIn
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOANMBIE I OOBSACHEHHS HAOIIOJaeMbIX MPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJbTYPBhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHWE ITOCICJCTBHH W HENPHUSITHE BPEIHBIX
MpUBBIYEK (YMOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY HU3YUEHHUIO TPOPECCUil U Tpyaa Pa3IMIHOrO poja, YBaXKCHUE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJOIDKCHHUST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OS30IMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM M MyTeW MX pelieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAUYUMBIC JIA q)OpMI/IpOBaHI/IFI
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OpPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATHUSIMHU), UCTIOJIH30BATh MOHATHUS U1 OOBICHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTHUBHBIC, T1€TyKTUBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

YMGHI/IG HpI/IMeHSITI) B npouecce ITIO3HAHUA ITOHATHUA (Hpe}IMeTHBIe " MeTaHpeJIMeTHI)Ie),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUaEMBbIX MPOIEccaxX U SBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTAa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHATh Pa3UYHbIE METO/IbI M 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Mpollecce Y4eOHOH U HCCIIeI0BATEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMbl, (HOPMYIUPOBaTh CBOM NPEIJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUN (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTHPOBAaTh INPEAJIOKEHHBIM alrOpUTM AEWCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPEe/IJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0yyarolMMUCST HayyHble 3HAHUSA, YMEHUS M CHOCOOBI JEHCTBMM, cHenupuyeckue yis
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJs XUMUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaxkiuii: peakluu COEIMHEHUs, PEaKLIUU Pa3I0KEHUs, PEAKIUN 3aMELECHUS, PEaKIU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COEIMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U Oonblie NEPUOJIbI, COOTHOCHTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacripeielIeHUe UX T10 3JIEKTPOHHBIM CI05M);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHUCAaHWE TMpPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNe, CUCTEMAaTH3alUI0, KIACCU(UKALMIO, BBISIBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCyIol U J1abopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3000pa3HbIX BeEIIECTB (BOJAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBecHEe, OOpaTMMble M HEOOpaTHMBbIE PEAKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOMW peakluu, MpeneiabHO JOMyCcTUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCIOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY U COCTaBI€HHMsS (OpMyJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbIch [lepuoandeckoro 3akona [[. 1. MennaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTb 0003HAu€HHs, KOTOpble HUMEIOTCd B IMEPHOJMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IIpeJieNax MaJbIX NEPUOJOB U TJaBHBIX NOAIPYIN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 H3MEHEHUIO CTENICHEW OKUCICHHUSI XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBuja OOpalleHUs C BELUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB PAa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWJIMKaT-, cynbdar-, THJIPOKCHJ-UOHbBI, KAaTUOHbBI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NMPOrpamMMbl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyelIoBeKa
12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopona. ITonstue o 8 1 bu6nmoreka [JOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 bubnnorexka [HOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmnoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro o paznueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX diteMenToB []. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
[loBTOpEeHue u yriuyOneHue 3HaHUM Bu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. 3 1 bubmmoreka [JOK
' XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo.ru/7f41a636
o | S s :
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snememros VAcpynm. Ason googop i | 7 ;  DuGwore LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | S s 8 , Bk
' ) PYIIEL poA https://m.edso0.ru/7f41a636
KPEMHHUIA U UX COCAMHEHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
Ne Koanuecrso yacos D1eKTPOHHBIE HUPPOBLIE
w/n Tema ypoka Beero Kontpoabubie IIpakruueckue  00pazoBaTejbHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponap XuMuu B )KU3HU 1 bu6mmoreka [IOK
yemoBeka. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBmra paboThl
3 B iaGopaTopHHpH pUuEMBI 06pfmeHn;1I(): 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
Yucrelie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencuue
5 cxlfljeceﬁ (Ha HpI/III)VIepe OUYUCTKH nolllsapeHHoﬁ 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubamorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmorexa [IOK

Xumuuaeckas opmysia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKUX 3JICMCHTOB

1 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOcUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast oIS XUMHYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 Komunyectso BemecrBa. Moiubs. MoisipHas bubmumoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUS bubnnoreka [JOK
XMUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE ypaBHCHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus koimuecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
17 .
YPaBHEHUSIM XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708
Knaccudukarus xuMHU4eCKux peakiui
18 (COCI[I/IH(IE):HI/I}IupaBJ'IO)KeHI/I}I 38.156]]_[61:-11/151 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHITUKJIONEIUCT. O60gHICHI/I€ u bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas pabora Nel no teme «Bemiecta bubnnorexka [JOK
U XUMHYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razoB. CocraB Bo3ayxa.
21 KI/ICJJ]'I}(])po,Z[ — 3JIEMEHT U IPOCTOE BCfIiICCTBO. Bu6miorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
99 du3znuecknue U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK

KHCII0po/ia (peakliMi OKUCIIEHUS, TOPEHHUE).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ITonsTre 00 okcumax

CriocoOslI MosTy4eHus KUCI0po/ia B

23 1a00paTOPUH U MIPOMBIIUIEHHOCTH. Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TenmoBoit > PeKT XUMHUIECKON peaKIIHu,
24 MOHSATHE O T(i)g)MOXI/IMI/I‘ICCKOM y;)aBH:HI/II/I bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTCPMUUYECKHUX PEAKIIUIX
TommuBo (HeTh, yroiab U METaH).
25 3arpﬂ3H61§He(11;03z[}}llxa CIIOCOOBI lro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTrueckas padora Ne 3 1o Teme
26 «l?lonyqeﬂne u EO6I/IpaHI/IC KHCIIOpOJa bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €ro CBOMCTB)
97 Bonopon — aneMeHT 1 mpocToe BEIEeCTBO. bubnnoreka [JOK
Haxoxnenue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusznyueckrue U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK
Bojiopoa. [IpumeHnenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX U COMSAX bubnuorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «I?IonyquI/Ie " €O6HpaHI/Ie BOAOpOJA bubamorexa IOK
N ’ https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N N bubnuotexa [JOK
32 MossipHblii 00bEM ra3oB. 3ak0oH ABOTaIpPO https://m.edsoo.ru/ffod542e
33 Brrancnenus 00bEMa, KOJIMUeCTBa BEIIECTBA bu6mmoreka [IOK

rasa 1o €ro U3BB€CTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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BEIIECTBA MU 00bEMY

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO

34 peaKkii Ha OCHOBE 3aKOHA 00BEMHBIX Bu6mmorexa LIOK
N https://m.edsoo.ru/ff0d5708
OTHOIIECHUH Ta30B
35 duznyeckue U XUMHUYECKHUE CBOICTBA BOJIbI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubmnoreka LIOK
36 CocraB ocHoBanwuii. [ToHsiTHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie U
37 He}ilacmmepHHme II;)aCTBopI)L Mat:IZOBaFI JIOJISt bubmmoreia LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PacTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «ﬁpI/IFOTOBHeHI}:e pPacTBOPOB C OMpeeIEHHOM Bubmiorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 O6061mmenue 3Hanui o Teme «Kucmopo. bubnmnoreka [JOK
Bonopox. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KI/ICJ'I};THI)IX OCHOBHBIX ¥ aM()OTEPHBIX Bubmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCIOT bubnmoreka [JOK
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Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

bu6mmoreka [IOK

46 MOJIyYCHHSI, XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33714 10 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COETMHEHUI https://m.edso0.ru/00ad9a50
. bubnnorexa [HOK
49 O06o0011IeHre U CUCTEMaTU3allisl 3HAHHMA https://m.eds00.ru/00ad9ch?
50 KonTponbnas padota No2 no teme "OcCHOBHbIE bubnnoreka [JOK
KJIaCChl HEOPTaHUYECKHUX COeTUHCHHIN" https://m.edso0.ru/00ad9ela
[TepBbIe MOMBITKY KiTacCHU(DHUKAIITHI
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOHﬂITIHe 0 rpymnmax bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuoanueckuii 3akoH u [leproamyeckas
52 CI/IfTeMI; XAMUYECKHAX BHCMGII-:TOIJ: . . bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, TpynIbI, MOATPYTIIIBI bubmmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SJIEP. bubnmoreka [JOK
N3oTombl https://m.edsoo.ru/00ada342
CTtpoeHmne JIEKTPOHHBIX 000JI0UEK aTOMOB
55 SJ;[epMeHTOB HepI/IpoﬂquCKoﬁ cucremsl /1. 1. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTeprucTuKa XMMHUYECKOT 0 3JIEMEHTa 110 bubnnorexka [JOK

ero noJjioxkeHuto B [lepuoanueckoit cucreme

https://m.edso0.ru/00ada824
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. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa aJis

S7 pa3BuTHUA HAayKu U npaktuku. /. 1. Bubmorexa LIOK
.. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
PesepBHbIii ypok. O000IICHHE 1
58 CI/ICTEM&TI/IBZI_II)I/M 3HaHI/II7LIu / Beepoccuiickas bubmmorexa [JOK
https://m.edsoo.ru/00adb33c
IIpOBepoYHas paboTa
O06o006menue 3Hanuit Mo Teme «CTpoeHue
59 aTOM;l XuMHU4ecKas CBSI3by / BceII))OCCI/IIZCKa;[ bubmmorexa LIOK
https://m.edsoo.ru/00adb486
IIpOBepoYHas pabora
60 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMoHHas XuMu4yeckas CBsI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast monsipHasi XUMHYECKasi CBA3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasenTHas HEMOISIpHAST XUMHYECKAs! CBS3b Brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCIICHUS Bubmmorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH Bubmmorexa LIOK
https://m.edso0.ru/00adb076
66 OKUCIUTEN U BOCCTAHOBUTEIIH bubmmorexa [OK
https://m.edsoo.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTI;MaTmZEHﬂ 3HaHI/II;Iu o TeMe «CTpoeHue bubmorexa LIOK
https://m.edsoo.ru/00ad9cb?2
aroma. X¥MHAYECKasl CBS3b»
68 PesepBHelil ypok. O6o00meHne 1 bubnmoreka [JOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

cUCTeEMAaTH3alusd 3HaAaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jl:[;-)n Tema ypoxa Beero Kontpoabusie IIpakruueckme  00pazoBaTejbHbIe
padoTbI padoThbI pecypchl
[lepunonnueckuii 3akoH. [lepuonnueckas
1 cmf)TeMI; XUMHYECKHUX aneMIe)HT(I)[B . N. bubamorexa IOK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XHMI/IquKiX 3JIEMEHTOB MEPBBIX TPEX bubamorexa LIOK
https://m.edsoo.ru/00adb6b6
HEpUOJIOB

3 Knaccudukanus n HoMeHKIaTypa bubnnorexa [HOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHu4uecKoil CBSA3U U THUIEI bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbact
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1
OCHOBHBIX pa3/ieNIoB Kypca 8 Kiacca»

6 Knaccugukaius XuMUuecKux peakuui mno bubnuoreka [IOK
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHYECKOM PEaKIINH.

7 [TonsTHE O FOMI())FGHHBIX u reTeporel:)HHm]j( Bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peakuusax
[ToHATHE O XUMHUYECKOM PaBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnnorexka [JOK
XMUMHYECKON PeaKiMu 1 MOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PaBHOBECHUS

9 OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC bubnmoreka [JOK
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peakiuu

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

10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bu6mmoreka [IOK
CuiibHbIC U clla0ble 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS PEAKIAI bubmorexa HOK
P pearh https://m.edsoo.ru/00add448
12| somomanattn coote mpeormacn BuGunoexa LIOK
. PeA https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
X N N
13| mponctamncnnii of nckTpommICCKOR uGunotera LIOK
pest P https://m.edsoo.ru/00add8b2
JIUCCOLMAAN
14 [TousgTre o TUAPOIN3E COIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmorexa HOK
H 1 https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue bubnnorexka [JOK
16
IKCIIEPUMEHTAIBHBIX 33713 https://m.edsoo.ru/00addbfa
0000 i
17 «SJ(I)eIieI;iIi”f;j?fKP;; 01:062406 HaIus bubmorexa HOK
P A HHAIL https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO01mas xapakTeprcTUKa TaJIOr€HOB. bubnmoreka [JOK
XUMHUECKHE CBOICTBA Ha NMPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
X .C
19 | xmmcone cnoficran, momyserme BuGnorera LIOK
’ ya ’ https://m.edsoo0.ru/00ade104
MIPUMCHEHUE
I1 3] Ne 2
pakTudeckas pa OTfl 10 TEME Butmorexa LOK
20 «[Tomydenue CoNTHON KUCIOTHI, H3YyICHUE

€€ CBOICTBY

https://m.edso0.ru/00ade348
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Brraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

21 €aKLHUH, eclii OJIMH U3 PEareHTOB JaH B Bubmorexa LIOK
PEAICIITL, A P 8 https://m.edsoo.ru/00ade488
n30BITKE
OO0mmas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A e e
23| Himonsenme ops a o coommont Eumorexa LIOK
! P UH https://m.edsoo.ru/00ade64a
npupoie. XMMHUUECKHUE CBOICTBA CEphl
24 CepoBoaopoi, ctpoenue, Gpu3nieckue u bubnnoreka [JOK
XMMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Okc cepnl. CepHa clIoTa,
25 ®E3EE§ZKH211XHéZL:;Ei;LQ;ﬁCTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YeHUs bubnnorexa [JOK
CEpHOU KUCIOTHI. XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpeibl COETUHEHUSIMH CEPbI
97 Brranciaenne MaccoBoii 10JIM BbIX04a bu6nmoreka [JOK
NPOYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO11as xapakTepucTHKa 31eMeHTOB VA-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka [IOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubnuorexa [IOK
29 .
CBOWCTBA, ITOJy4YeHHE U IPUMEHEHNE https://m.edsoo.ru/00adf004
[TpakTrueckast padota Ne 3 o Teme
P P bu6mmoreka [IOK
30 «IlomyueHne aMmmMuaKa, U3y4eHHE ero

CBOMCTB)

https://m.edso0.ru/00adf180
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A3OTHas KUCIOTa, e€ pusnueckue u

bubmuorexa [JOK

31 XMMHYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubmmoreka [JOK
ynoOpeHuii. XUMHUYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKpPY’KaIOIIEH Cpelbl COEUHEHUSMHU a30Ta
®ochop. Okcun docdopa (V) u pochopnas
33 KI/ICJIq())TZ Q)Hsnje((i:)xn;b I/Ipxn(lvlpzqecq})me(b ' Bubmiorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
34 MUHEPATbHBIX y,Z([i())ﬁp(EHHfl. 3arpsi3HeHUE bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnnoreka [JOK
(u3nyeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepoja, ux Gpu3nyeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmoreka [IOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(Iv)
37 VYroabHas KuUcioTa v €€ coau Brbmiorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaktrdaeckas pabota Ne 4 o Teme
38 "l'rl)onyquI/Ie yrl;elcncnoro rasa. bubmorexa HOK
https://m.edsoo.ru/00ae027e
KauectBenHas peaxius Ha KapOOHAT-HOH"
[TepBoHauanbHbIE MOHATHS 00
39 OpIF‘)aHI/ILIeCKI/IX BEILIECTBAX KAK O Bu6miorexa LIOK
https://m.edsoo.ru/00ae054e
COETMHEHUSX yIiepoaa
40 KpemHnii u ero coeuHeHus bubmorexa [JOK

https://m.edso0.ru/00ae080a
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Pemenue 3amau o reme «BaxHenmme

bubmuorexa [JOK

4 HEMETAIUIBL U UX COEIUHEHUS https://m.edso0.ru/00ae0bf?2
O06o06mieHne 3HaHni 1o TeMe «Bakueiinme bubnmoreka [JOK
42
HEMETAUIBl U MX COCTUHCHIS https://m.edso00.ru/00ae0el8
OO0m1as XxapakTeprucTHKa XUMHYECKUX
43 3JIEMEHTOB — METAJIOB. MeTtannndeckas bu6mmoreka [IOK
CBSI3b U METAJINYECKAs KPUCTAIIMYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METAILIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIIOB
OO01mume criocoOb!l TOTYYeHUST METAJLIOB.
CniaBel. Beruncnenus no ypaBHEHUsAM bubnuorexa [IOK
45 .
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3 https://m.edso0.ru/00ae1156
peareHToB COAEPKHUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenoyHbIE METAILITBI Bubmiorexa LIOK
https://m.edso00.ru/00ae14b2
48 OKcUIBI ¥ THAPOKCHIBI HATPHS U Kalus bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [[lenouHo3eMeNbHBIC METAJIIBI — KAIBIIHN 1 bu6mmorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiime coemuHEHUS KaJIbIIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o0meHre U cucTeMaTr3aIus 3HaHUH
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI bubmmorexa LIOK

https://m.edso0.ru/00ae1886
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53 Pemenue 3agau mo reme "JKECTKOCTH BOJIBI bubmuorexa [JOK
U MeTOJIbI € ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnmoreka [JOK
>4 AdtioMHHil https://m.edscIJlo.ru/Oanch4
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
%6 Heneso https://m.edsi.ru/Oan1d86
57 Oxkcuapl, TuapOKCU b U conn xkenesa (1) u bubnuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
59 Pemienue 3anau 1o teme «Baxkueitiye bu6mmoreka [IOK
METAJUTbI U UX COCAMHEHUS https://m.edsoo.ru/00ae3de8
Brruncnenust no ypaBHEHUSIM XUMHUYECKUX
o | oo s
Brrunciaenus MaccoBOll J0IU BbIX0Oa https://m.edso0.ru/002e1750
MPOJIYKTA PEAKIINHI
61 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN
62 O6o006mienne 3HaHui o Teme «Baxkueiime
METaJUIbl U UX COSIUHEHUS»
63 BemectBa 1 Mmateprainsl B IOBCETHEBHOM bubnnorexka [JOK
JKH3HH YeJTOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOILECH bubnuorexa [IOK
cpebl https://m.eds00.ru/00ae4270
65 Ponp Xx¥MHUH B PELLIEHUH DKOJIOTHYECKUX bubnuorexa [IOK

npobiem

https://m.edsoo.ru/00ae4270
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66 Peseprublit ypok. O6o0meHne u 1 bubmuorexa [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O6001eHne u 1 bubmmoreka [IOK
cHUCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001IeHIE 1 1 bubnuorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHOM NMPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakuus,
KJaccu(uKalusl — peaKknuidi:  peakuuu  COSAMHEHHS,  PeaKUuu
pa3IOKEHUs,, PEAaKIMU 3aMEelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBoW 3P (EKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs ) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA H
MPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIOJIb30BAaTh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, A4aTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPDHYHO W MOJIAPHYHO MacCChI

BE€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHeimue npeACcTaBUTENN HEOPTaHUUYECKUX BEILIECTBY»

2.1

2.2

2.3

2.4

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHUYCCKUX MMOHSITHH: OKCH I,

KHcCJ10Ta, OCHOBaHHUEC, COJIb

ONpEAEATh NPUHAAICKHOCTh BEILIECTB K ONPEACIEHHOMY KIIacCy

coenuHeHul no popMynam
KJIacCCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IHPOTCKAaHHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMUYECKOW TIOCYAOH H
mabopaTOpHBIM 00OPY/IOBaHHEM, a TaKXKe TpaBUiiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U c061/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYeld M KUCIOT C TOMOIIBIO

MH/IUKATOpPOB (JIakKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

ITo Teme: «llepumommuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUND)

3.1

PaCKphIBaTh CMBICII OCHOBHBIX XHUMHWYCCKHX TMOHSITHM: AApO aroma,
3J'IeKTp0HHBII>i clioit aToMa, aTOMHasd Op6I/ITaJ'IL, paauyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAad W HCEMOJISIpHAad KOBAJCHTHasd CBA3b,

QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUE JJICMCHTBI

3.3

3.4

ONHKCHIBATh M XapaKTepHu3oBaTh TabnuuHyio ¢opmy Ilepuonuueckoii
CHUCTEMBbl XMMUYECKHMX DJIEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJible» U «0O0JIbIIHE) IICPHUOAbL

packpsiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX DJEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCEC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«llepuonuyeckass  cucremMa  XUMHYecKux  siemeHtoB  J[.M.
MenpeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKMX JJIEMEHTOB (cOCTaB M 3apsia  sjapa, o0lee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XMUMHYECKOM CBsi3U (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

9 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001mero 06p33OBaHI/IH

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJMUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHaf,
METaJUINYecKasd), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUUYECKON peakiuu




1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKMX IOHATUH H
HIPUMEHSTh 3T MOHATHUS IPU ONUCAHUY BELECTB U UX IPEBPALCHUN
COCTaBJIATh YPAaBHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUU
MOHHOT0 0OMeHa

pacCKpeiBaTb CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

2.2

Ilo Ttemam: «Hemeraiuibl U HMX COEOUHEHUS» U «MeTalibl U HUX

COCIUHCHUA»

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHUIECKUE XUMHUIECKUE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3NpOBaTh CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B pPa3JINYHbIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TAKXKe MpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMH IO BBINOJIHEHUIO
71a060paTOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTHh PEAKINH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pasNMYHBIX BEIIECTB: pPACMNO3HABATh ONBITHBIM MYTEM XJIOPUM-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaxX HEOPraHMUECKUX BEILIECTB
ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —

aHajinu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CUCTEMATH3AllUIO,




BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3e — IS M3yYECHUS
CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIHUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumuu. Ponab XxuMuu B >KM3HHM 4YejoBeka. XUMHs B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BC€IICCTB

IlonsTHE O MeTOAAX MO3HAHUSA B XMMHUU. UHCTHIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

1.3

ATOMBI W MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTsie U ci0kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

1.5

1.6

1.7

Xumnueckas popmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

KomnuectBo BemecrBa. Monb. MomsipHas macca. B3aumocBsI3p KoyM4ecTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IuHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE sABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MAcChl BEUIeCTB. XUMHUUecKkue ypaBHeHus. Kinaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/ISI, Pa3JI0XKCHUA, 3aMCIICHUA, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 101, ¢ paBUIaMu
pabotrel B Jjaboparopuu W TpuéMamMu OOpaileHuss ¢ JIabOpaTOPHBIM
0o0OpyIOBaHHEM, H3y4YE€HHE U OIHUCaHHe (HUIUUECKUX CBOWCTB 00pasloB
HEOPraHWMYECKUX BEIIECTB, HaOmoJeHne (u3ndecknx (IUIaBIeHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKe, KUIEHUE U KOHJAEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWS XHMHUYECKHX peakuui (pa3iokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meu(ll), nzydenue cnocoO6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpOBaHMEe, BBHIAPUBAHHE, NUCTHIUIALUSA, Xpomartorpadus), NpoBeIeHUE
OYHCTKH TTOBApEHHOW COJIM, HAOJIIOICHHE M OTMCAaHNE PE3YIbTATOB IPOBEACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinme npecTaBuTeNIn HEOPraHMYESCKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKHe M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
MOJTy4eHHUsT KUCIOpoJa B J1ab0OpaTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — arioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUS, IK30-
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHUIIEHHE TapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CIIOS

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHYECKUM YpPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TMpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunit. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcujgoB. Pusndeckue M XUMHYECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucinor. HomeHknatypa kucior. dusmdeckne u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘{CHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMUMHUYECKHUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHSI BOBHUKHOBEHUS U MPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3lilaMi OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIy4YCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozoposa ¢ okcugom Meau(ll) (Bo3MOXKHO UCTIOIB30BAHKNE BHIEOMATEPUATIOB),
HaOrofieHne o00pa3llioB  BEIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpeNeIEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJICOMATEpUANIOB), OIpPE/IEICHUE pPACTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MNOMBITKM KIacCH(UKALUU XUMHMUYECKHX dJeMeHToB. IlonsaTue o
IpyNnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepuonpr u rpynnbl. PU3NYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTom®bI. BHCKTPOHBI. CTpOGHI/Ie

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XMMHYECKHX DJIECMCHTOB




3.4

3.5

IIepuognueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. (.M. MennaeneeB — y4€HbIN U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, IMPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa3IoKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

BemecTBo n xumnueckas peakuus. IloBropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kajus, KalblIUsi U HX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBSA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BHUJa XUMHUYecKoil cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKHX
BEUIECTB (MEeXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCJUHEHUH,

TCHECTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

13

Krnaccudukanys XuMu4eckiuxX peakiui 1Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

N3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTaau3aropa). OK30- U JHJIOTEPMUYECKHE  pEaKluy,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilousarue o CKOpPOCTH XHMHYSCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYECKHUX PCaKIUIX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHEe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH pP€aKiukn MW I1I0JIOKCHUE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XxuMHuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIMTHIL.
Peakumm moHHOrO OOMEHA. YCJIOBUS MPOTEKAHUS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPUCTAJUIMUECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpPHUsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  JJEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMM  KUCIIOT, Ieraoded u  conell  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
IPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€E BOJbl); OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3iioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTaljlaMHM, HEMeTajlaMH, Iiefodyamu). XIJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIy4YCHHUC, IPUMCHCHHC. I[eﬁCTBHC




2.2

XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BaxkHelme XJIopuabsl U UX

HaXOXIACHUC B IIpHUPOAC

O6mas xapakrepuctuka djemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJTUPHUKAIMN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYCCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUIECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynb(ar-uoH. HaxoxkmeHnue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arps3HCHUE OKPYKAIOUICH CPEbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOIE,
¢usnveckne U XUMUIecKre cBoiicTBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero (u3nMyecKue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHMs, #X (u3HYecKkne ¥ XHMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KavecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3/yXa, MOYBbI

1 BOJJOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOMCTBa, moiydeHue. Mcnomb3zoBaHue ¢ochaToB B KauyecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIK, paclpoCcTpaHEHHEe B MpUpoae, (U3HUEeCKHe M XUMHUYECKHUe
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NIEHCTBUE Ha JKHUBBIE OPraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKUE Hp06JICMBI, CBsA3aHHBIC C OKCHIOM




yrinepona(lV); rumotesa rino6agbHOrO MOTEIUICHHUS KJIMMaTa; MapHUKOBBIN
3¢dexT. YrompHas KucioTa M €€ CcolM, UX (QU3NYECKHe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBanue kapOOHAaTOB B OBITY, MEAULMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAMHEHHSX
yriaepojga (MeTaH, 3TaH, STWJICH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucinora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yrieBoJaXx — M HX pPOJIHU B KU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCIIHGBHOfl KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4eHHE OOpa3[0OB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KUCIIOTHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COEIUHEHNI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpPHANIOB), 00Opa3namu
a30THBIX U (ochHOpHBIX yIOOpEHUH; MOIyYeHUe, coOOMpaHue, pacro3HaBaHue U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
amMmmMoHus W ¢ocdar-uoOH U U3YUYCHHE TPU3HAKOB UX IMPOTECKAHWUS,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BaHNUE BHJEOMATEPHANIOB); H3yUYEHUE MOJENEeH KPHUCTAaUINYECKUX
pemiérok anmasa, rpaduta, ¢yiUiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, cOOMpaHMe, pAacllO3HABaHWE W H3Y4YCHHE CBOICTB
YIJIEKUCIOro ra3a; IMpOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLMEH CHUIMKAaTHOM NPOMBINUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «Ba)kHeNe HeEMeTaUIbl U UX COEQUHEHUS)

MeTtanisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUIMYECKas KpUCTAUIMYECKas pemeéTKa. DJIEKTPOXUMHYECKUM  psif

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. OO0Imue crocoObl MOIyYeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyTryH, JIOPATIOMUHUNA, OpOH3a) U UX TPUMEHEHHUE B

6BITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoOXJIeHWE B mnpupone. PuU3NYECKHe U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimve coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxOoxAcHUE B npupoae. dusuueckue u
XUMHYECKHE CBOMCTBA AFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucremMe Xumudeckux sneMeHToB J[.U.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHE CBOMCTBa jkene3za. OKcuiwl, ruapokcuabl U comu sxenesa(ll) u

xene3a(lll), mx coctas, cBOICTBA 1 TTOJTydEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; M3yYEHHE DE3yJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBL;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIbHBIX 3aJa4 110 TeMe «BaxHenmme MeTauibl 1

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momMomp NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomierd cpeapl [1/IK. Ponp XuMuun B pelieHHH 3KOJIOIMUECKUX MPOOIIeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPUPOIHBIA ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTcepHraIoB (CTGKHO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Koxa

NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

1.2

O TIO3HABAEMOCTH SBJICHHA NPUPOABI, MOHUMAHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTyphl M IpPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHUC HUCIIOJIB30BATh MOACIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayleit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak MPOQUIBHOrO NpeaMeTra

MIPH MEPEX0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUYECKHUE TIOHATHSA: XUMHUECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peakUUu COEOUHEHHUS, PEAKIMU Ppa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIUIOBOW A(PQEKT peakluu, SK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOpPOCTh XMMHYECKOW peakumu, Karanuzatop, I[IJK, xoppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranumn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YEJIOBEKAa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO O Bf€HOIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-T103HaBaTeIbHbIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHMBOJIMYECKOTO

A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMyN HEOPraHMYECKUX BEIIECTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX OJEMEHTOB (COCTaB MW 3apsaja sjapa, oOImee Yucio
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (paJlyC aroma, 3JIEKTPOOTPULIATEIBHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHa
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTMHCHUAX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, KaJlui, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-l1IA rpynn, amromunusi, menu (l1), nunka, xeneza (Il u
' 1), okcunsl yrnepona (Il u 1V), xpemuust (1V), azora u dpocopa (111
u V), cepet (IV u VI), cepHucras, cepHas, azoTucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, NMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHECHMS PEAKLIUM, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JIEMEHTA B COSMHCHHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJINYECTBO
' BEIeCTBa, 00BEM M MacCy pearcHTOB WIH MPOyKTOB PEaKIIUN
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM
npaBUIaMu 0€30MaCHOTO OOpaIEHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3Yy4YCHHE U OMHUCaHue (PU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO ra3a u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
denondranenna) s ONpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEUHEHUIY; «INEeKTPOIUTHYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaibIl¥s, aJFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

14.2

NpEACTaBIATL PE3YJIbTATbl SKCICPUMCHTA B (I)OpMC BBIBOOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHA H IMPOLECCaAaMH, IPOUCXOOAINIUMA B MaKpO- U MUKPOMHPE,

OOBSACHSATH IMIPUYNHBI MHOFOO6paBI/I}I BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 371eMeHTOB. [IpocThie U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTeNbHasE aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 0Jisi XMMHUYECKOTO dJIeMEHTa
B COCJIMHEHUU
L5 KonunaectBo BemecTBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3aumocBs3b KOIMUECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHYECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKMX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ileproanueckas cucrema XxuMudeckux ieMeHTos J1.1.
2.1 Menneneesa. Ilepuonsl u rpynmnel. @u3ndeckuil CMbICI MOPSAKOBOTO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHX DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) H HX COEJUHEHUH B
COOTBETCTBUM C TIOJOKEHUEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  CBs3b.

Merannudeckas CBI3b




3.2

Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHasi, HOHHAasg, MeTauiMdeckKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecoseoOpa3yrome, OCHOBaHWW (IIETOYM W HEPACTBOPHUMBIC OCHOBAHMS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKele3a, IMHKa). llodmydyeHue OCHOBaHWH W
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu
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[Toryyenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. O01ue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUs. DK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
[Ipomieccbl  OKMCIIEHHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakiuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOIUuThl. CHIIbHBIE U c1a0ble 3JeKTPOINThl. CTeNeHb AUCCOLUAIN
Peakuuu moHHOro o6meHa. YcCloBHs MPOTEKAaHUS PEaKUUA MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U UX COEAMHEHHH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHBIE

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHnvdcCKNX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHaTHe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: XHpaX, 6em<ax, YTJIeBOJAax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM yPaBHEHUAM




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumust: 8-# kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ U3/1aHue, epepadboTaHHOE
INabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkuuronepHoe o6miecTBo «M3aarenbcTBo
«ITpocsenienue»

» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUEOHUK; S-€ U3/IaHKe, TepepaboTaHHOE
INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuronepHoe o61ecTBo «M3marenbeTBo

«HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



