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HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1Mo XuMuM Ha YPOBHE OCHOBHOT'O 00IIIET0 0Opa30BaHMs COCTABIIEHA HA OCHOBE TPeOOBaHUM K pe3ysibTaTaM
OCBOCHUSI OCHOBHOUM 00pa3oBaTeIbHOW MpPOrpaMMbl OCHOBHOT'O 00IIero oopazoBanus, npeacraBieHHbix B PI'OC 000, a
TakkK€ Ha OCHOBe (elepaabHON paboded mporpaMMbl BOCHUTAHUS U C YUETOM KOHIEMIIMU TMPEnojaBaHus y4eOHOro
npeameta «XuMus» B 00pazoBaTelibHbIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo xuMuuM JaéT TPEACTABICHHUE O IEAX, OOIIeH cTparerud OOy4YeHUs, BOCIUTAHUS W Pa3BUTHUS
oOydJaromuxcs cpeJacTBaMu yueOHOTO MpeIMeTa, yCTaHABIMUBACT 00513aTeIbHOE IPEAMETHOE COACPIKAHUE, MTPeycMaTpUBaeT
pacmpenesneHue €ro 1Mo KiaccaM M CTPYKTYpUPOBAaHHME MO paszjienaM U TeMaM MpOorpaMMbl O XUMHUH, ONPEAECISAET
KOJIMYECTBEHHBIC U KAY€CTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUS XUMUM C
y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM Y4YEeOHOTO TIpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaromuxcs, OnpeAe/sieT BO3MOXKHOCTU TpeaMeTa i peanu3aiud TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHMM K pe3yibTaTaM 00y4YeHHUsI
XMUMHH Ha YPOBHE 1IeJIel U3y4eHUs MPeIMEeTa U OCHOBHBIX BUIOB YUEOHO-TI03HABATEIHHON JIEATEIbHOCTH 00YUYaroIIerocs mo
OCBOCHHUIO YU4EOHOTO COJEPIKAHMUS.

3HaHME XHUMHH CIY)KUT OCHOBOM i (OpMHUpPOBAHUS MHPOBO33PEHUS OOYyUYaIOIIErocsi, €ro MpeACTABICHUA O
MaTepHAIbHOM €IMHCTBE MHUpPA, BAXHYIO POJIb MrpailoT (GOopMUpPyEeMble XMMHUEW MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIUHU BEUIECTB B MIPUPO/IE, O MYTAX PEIICHUS TII00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YE€TOBEYECTBA
— CBIPbEBOM, SHEPTreTUUECKOM, MUIIIEBON M AKOJIOTHUYECKON 6€301acHOCTH, TPoOJIeM 3ApaBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3alii BO3MOXKHOCTEH TSI CaMOpPa3BUTHS U (POPMUPOBAHUS KYyJIbTYypbl JTUYHOCTH, €€ 0OIIel u
(bYHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (opMUpOBaHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOydYalomuXCcs, HaBBIKOB HX
CaMOCTOSTETILHON Y4eOHOW AESTEIBHOCTH, IKCIEPUMEHTANBHBIX M HCCIEAOBATEIbCKUX YMEHUW, HEOOXOMUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTLHOCTH;

3HAKOMHUT CO CMEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI 1IEJIOCTHOTO B3IUIsIa HA €AMHCTBO MPUPOIBI U
YeJI0BeKa, SIBISICTCS] OTBETCTBEHHBIM ATAaNioM B (DOPMUPOBAHUN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00 yYarOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYUYHBIM 3HAHMSM, K MPUPOJE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B 3KOJIOrMYECKOE 00pa30BaHUE 00yYaArOIIUXCS.

JlanHble HarpaBieHUs B 00yYeHUM XUMHUHU OO0ECHEUYMBAIOTCS CreUn(UKON coaepkanusl y4eOHOro MmpeamMeTa, KOTOpbIi
ABJIETCS MEe1arornyecKy aJalTUPOBAHHBIM OTPa’KEHUEM 0a30BOM HAYKH XMMHH Ha OINpPEAEIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO OOHIEro 0Opa3OBaHMsS OPUEHTHUPOBAH HA OCBOCHHE OOYYAIOIIMMUCA CHCTEMBI
NEPBOHAYAIBHBIX TOHATUA XMMHH, OCHOB HEOPraHMYECKOM XUMUU M HEKOTOPHIX OTIEJIbHBIX 3HAYMMBIX MOHATHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa colep)kaHusi MporpaMMbl MO XMMUM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOrO MOAXOAa K €€ U3YUYECHHIO.
CopeprkaHue CKJIaIbIBAETCS U3 CUCTEMBI MOHATUI O XMMUYECKOM AJIEMEHTE M BEIECTBE U CUCTEMbI MOHATUNA O XUMUYECKON
peakuuu. O0Ge 3THU CUCTEMBI CTPYKTYPHO OPraHM30BaHBI MO MPUHIMIY IOCJIEI0BATEILHOTO Pa3BUTHUs 3HAHWN HAa OCHOBE
TEOPETUUYECKUX MPE/ICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3U;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pPacCMATPUBAIOTCS HA OCHOBE OHMIIMPHUYECKH TOJYYEHHBIX W OCMBICICHHBIX (DaKTOB,
pPa3BHUBAIOTCA TOCJEAOBATENIEHO OT OJIHOTO YPOBHSI K JIPYrOMY, BBITONHSS (DYHKIIMH OOBSICHEHHS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS 1 BO3MOXKHOCTEHN MPAKTUUECKOIO MPUMEHEHUS U MOTYYEHHS U3yYaeMbIX BELIECTB.

OcBoeHue mporpaMMbl MO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O XUMHUYECKOW COCTaBIISIONICH
HAay4YHOU KApTHHBI MUpa B JIOTUKE €€ CHCTEMHOM IPHPOJBI, LIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM
no3HaHus B Hayke. V3ydyeHue XUMHM NMPOMCXOJIUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YUYCHHBIX Y4E€OHBIX MPEIMETOB:
«Oxkpyxaromuit Mmupy», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipy n3yyeHMH XUMHHM NPOUCXOIUT (HOPMUPOBAHME 3HAHUU OCHOB XMMMUYECKON HAayKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHYECKOW JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYyJBTYpbl. 3ajauda
y4eOHOro ImpeaMeTa COCTOUT B POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUN — Ba)KHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHHUM, JAOCTYMHBIX OOOOLICHHI MHPOBO33PEHUYECKOrO XapakTepa, S3blKa HAayKH, B MPUOOIIEHUH K
HAay4YHbIM METOJaM I[I03HAHMS MpPHU H3YUYEHUU BEIIECTB W XUMHUYECKUX peakiud, B (POPMUPOBAHMM U PpaA3BUTUU



MO3HABATEIbHBIX YMEHMM U WX MNPUMEHEHUU B Yy4eOHO-MO3HABATENbHOW U Y4eOHO-UCCIEAOBATEILCKOU JEATEIbHOCTH,
OCBOCHUU TMpaBUJI 0€30MacHOro oOpallieHusl C BEIIECTBAMU B MTOBCEIHEBHOM JKU3HU.

[Ipu u3yueHun XuMHUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI BAXKHOE 3HAUCHHUE MPUOOPENIH TaKue LEIH, KaK:

— (¢opMupoBaHUE UHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHSTUIO PEIICHHH, CHOCOOHON aaiTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYYEHUSI Ha CUCTEMATUUECKOE MPHUOOIIEHUE O0YyYAIONIUXCs K CAMOCTOSTEIbHON MMO3HABATEIbHOM
NeSATeIbHOCTH, HAYYHBIM METO1aM MO3HaHUs, (HOPMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHUE CIIOCOOHOCTEN K XUMMUHU;

— o0ecreueHne yCJIOBHM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YYAIOMIMMUCS OIbITa Pa3HOOOpPA3HOM JEATEIbHOCTH,
MO3HAHMS W CaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB JCATEILHOCTH;

— dopmupoBanue oOmel QyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBICHITH U
OIICHUBAThH SIBIICHUSI OKPYKAIOIIETO MHPA, UCIOJIB3Ysl 3HAHUS U OIBIT, NMOJTYyYCHHBIC TIPU W3YUYCHUH XUMUU, MPUMEHSATh UX
IpU peIeHrH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOH €SI TEIbHOCTH;

— ¢dopMHpoBaHUE Yy OOYYAIOMIMXCA TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAHUS IEHHOCTH XUMHUYECKUX 3HAHWUM ISt
BBIPA0OTKH HKOJIOTHYECKHU I1€JI€CO00pPA3HOr0 MOBENECHUS B OBITY U TPYAOBOM NEATENHHOCTH B IIEJIIX COXPAHEHHUS CBOETO
3II0POBbSI 1 OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIUA K OOYYEHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJII0O M CaMOBOCIHUTAHHIO HAa OCHOBE YCBOCHUS
00I1IeueI0BEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpodwIIs M HAaIIpaBJIEHHOCTH JajJbHEHUIIIEro 00yIeHUSI.

OO611ee YKCIIO YacoB, OTBEAEHHBIX I U3YUYEHUS XMMUU Ha YPOBHE OCHOBHOT'O 00IIero obpasoBanus, coctasiser 136
yacoB: B 8 Kilacce — 68 4acoB (2 yaca B Henento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

IIpenmer xumuu. Ponp XuMHUM B J)KU3HU 4esoBeKa. XUMUs B cucTeMe HayK. Tena u BeniecrBa. PU3NUECKUE CBOMCTBA
BEIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHaTHEe 0 MeTo/ax mo3HaHusl B XumMuu. YucTteie BemecTBa U cmecu. CrocoO0sl
pa3liesIeHHs] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumudeckas ¢Gopmysa. BajleHTHOCTh aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHas atoMmHass Macca. OTHOCUTENbHAs MOJIEKYyJsipHas wmacca. MaccoBass A0Ji1 XUMHUYECKOTO JJIEMEHTa B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsspHasi macca. B3auMoCBsA3b KOJIMUYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IUHHUI]
BeniecTBa. Pacu€rel mo popmyliaM XUMHUYECKUX COCTMHEHU.

Pu3nuecKkue U XMMHUYECKHE SIBICHUA. XUMHUYECKas peakuus W €€ MpHU3HAKU. 3aKOH COXPAHEHHsS MAacChl BEIIECTB.
Xumunueckue ypaBHeHus. Kiaccudukaius XuMIYeCKUX peakinil (CoeIMHeH s, pa3ioKeHus, 3aMelIeHIsI, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOM, MpaBuiiaMu pabOThl B JIA0OpAaTOPUH U MpUEMaMU OOpalleHus ¢ 1a00paTopHBIM
o0opy/I0BaHMEM, H3yYCHHE U OINHUCAaHUE (PU3NUECKUX CBOWCTB 0Opa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOJICHUE
¢uznueckux (IIaBIEHUE BOCKA, TASHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUICHUE U KOHACHCAIMS BOJbI) U XUMUYECKUX
(ropeHue cBe4H, MPOKAIMBAHUE MEIHOMN MPOBOJIOKH, B3aUMO/ICHCTBUE Meja ¢ KUCIIOTOM) SIBICHUM, HaOMI0ACHUE U ONTMCAaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuii (pa3inoKeHnue caxapa, B3auMOJEHCTBUE CEPHOU KUCIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuaa meau (II) mpum HarpeBaHuu, B3aumoneiicTBue xene3a ¢ pactBopoM coiu Menu (II), uzyuenue
CIIOCOOOB pAa3feCHus] CMECEH: C TMOMOIIBbI0 MarHuTa, (UIBTPOBAHWE, BHIIAPUBAHUE, AUCTHILIAIMUSA, Xpomartorpadus,
MPOBEJICHUE OYHMCTKU TIOBAPEHHOHN COJIM, HAOIO/ICHWE W OMHCAHHE PEe3yIbTaTOB MPOBEACHUS OIbBITA, WILITIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MaCChl, CO3/JaHNE MOJIeJIel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:kHeliine npejacTaBuTe/ M HEOPraHUYECKUX BellleCTB



Bo3nyx — cmecp rasos. CoctaB Bo3myxa. Kuciopox — 3jieMEHT M NpocToe BemecTBO. HaxoxaeHue Kuciopona B
npupoae, (¢u3MUecKHue M XUMHUYecKue cBoiicTBa (peakuuu ropeHus). Oxcunpl. llpumenenune xkuciopoma. CrnocoOsbl
MOJIYYeHHsI KHCIIOpOoJa B JabopaToOpuu U MHpoMbliieHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — auioTporHas
MOAU(pUKALMS KUCIOPO/IA.

TemnoBoil 3p(dEKT XUMUYECKOM peaKIuHh, TEPMOXUMHUYECKUE YpaBHEHHUS, 3K30- M JHAOTCPMHUUECKUE PEaKIIUH.
TonnuBo: yroyib 1 MeTaH. 3arpsi3HeHUE BO3AyXa, YCUIECHUE TapHUKOBOTro 3 deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoje, PU3NyecKkue U XMMUYECKHe CBOMCTBA,
npUMeHeHHe, criocoObl mosryyeHus. Kuciaotel u comnm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoWcTBa BOJbl. Boma kak pactBoputenb. PacTBopbl. HachklllleHHbIE YW HEHACHIIIEHHBIE PACTBOPHI.
PactBopumocTh BemiecTB B Bojae. MaccoBasi A0Ji BELIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA BOAbl. OcHOBaHuA. Ponb
pacTBOPOB B MPUPOJIE U B KU3HU UelloBeKa. KpyroBopoT BOAbI B IpUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa U OYUCTKA
IPUPOJHBIX BO/I.

Knaccuduxanus neopranmveckux coenuHenuid. Oxcunbl. Knaccudukanms oKcHIOB: coyieoOpasyromue (OCHOBHBIE,
KUCTIOTHBIE, aM(pOTepHbIe) U HecoseoOpazyromre. Homenknatypa okcuaoB. @uU3nyeckne U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[TonyueHne OKCUIOB.

OcHoBanms. Knaccudukanus ocHoBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBaHUA. HomeHKiaTypa OCHOBaHUHU.
dU3nYEeCKUEe U XUMHYECKHE CBOKMCTBA OCHOBaHUM. [lomydenrne ocHOBaHUI.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kuciaor. dusnyueckue M XUMHUUYECKHE CBOWCTBA KHUCIOT. Psin
aktuBHOocTH MeTasuioB H. H. bekerona. [lonydyenne kucmuor.

Conu. Homenkiarypa cosneil. @uznueckue u xumuueckue cBorctna coiieid. [lomydenue coneil.

['enetnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OTpE/ICTICHUE COJICPKAHUSI KUCIOPOJa B BO3AYyXe, MOTyUYeHHE, COOMpaHNe, paCIIO3HABAHUE W M3YUYCHHE
CBOMCTB KHCIIOpOJa, HAOMIOJICHUE B3aUMOJEHUCTBUS BEIIECTB C KUCJIOPOAOM M YCIOBHUS BOSHUKHOBEHHUS M MPEKpALICHUS
ropeHus (Tokapa), 03HAaKOMJICHHE ¢ 00pa3aMy OKCHUJIOB M OTIMCaHNE MX CBOMCTB, MOTy4YeHUEe, COOMpaHne, paclio3HaBaHUE 1
M3yUY€HHUE CBOMCTB Boaopoaa (ropeHue), B3aumojeiictBue Bomopona c¢ okcuaoM meau (II) (Bo3MOKHO wHcCHONb30BaHUE



BUJICOMATEPUATIOB), HAOJIOJIEHHE OOpa3IoB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBAHHE OCOOEHHOCTEH pacTBOPEHUS
BELIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, ITPUTOTOBIEHUE PACTBOPOB C OMPEIEIEHHOW MAaCcCOBOU JOJIEM PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJABI C METaUIaMH (HATPUEM M KajbI[MeM) (BO3MOXHO MCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HcclieJoBaHUE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIO/ICHHE U3MEHEHUSI OKPACKU MHIUKATOPOB B
pacTBOpax KHUCJIOT W Ieliodel, uydeHue BizaumojaeiictBus okcuaa menu (II) ¢ pacTBopoM cepHO#l KUCIOTHI, KUCIOT C
METaJJIaMU, PEaKIMid HEUTpaau3aluM, MOJYyUYCHUE HEPACTBOPUMBIX OCHOBAHWM, BBHITECHEHHWE OJIHOTO METaJlla JIPYTUM U3
pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «Ba)kHeHIne KiacChl HEOPTaHUYECKUX COCTUHEHU .

Iepnoanueckuii 3axkoH u Ilepmoamuyeckass cucrema xumu4yeckux 3djiemeHToB JI. M. MenaeaeeBa. Ctpoenue
aToMOB. XUMHUYeCKasl CBA3b. OKNCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKIIuU

[lepBbie MOMBITKU KIACCU(UKAIIUM XUMUYECKUX 3JIeMeHTOB. [[oHSATHE O Tpynmax CXOIHBIX AJIEMEHTOB (IIETIOYHBIC U
ICJIOYHO3EMEJIbHBIE METAJIIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphie 00pa3yloT amM@OTepHbIE OKCHABI U
TUJPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema xumudeckux syemMeHToB . M. MenneneeBa. KopoTtkonepuonnas u
JuMHHOTIeproaHas GopMmbl [lepuonuyeckoit cucreMbl xumuueckux sneMeHtoB J[. WM. Menneneesa. [lepuonbl U rpynisl.
@u3NYeCcKUil CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUoAa U TPYIIbI JIEMEHTA.

Ctpoenne atromoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xummuyeckux anemeHToB llepuoaumyeckoit cucremsl JI. 1. MenaeneeBa. XapakKTepUCTUKAa XMMUUECKOTO JIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme [l. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB
II0 TpYIIaM U NEPUOAaM.

3nauenue Ilepuogmyeckoro 3akoHa u Ilepronnueckoil CUCTEMBl XMMHUYECKUX AJIEMEHTOB MJI1 PA3BUTHS HAyKH U
npaktuku. [{. 1. MenneneeB — yu€HbIN U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJspHAas M HENOJSpPHAs) CBsI3b. OIEKTPOOTPULATEIBHOCTh XUMHYECKUX
aneMeHTOB. IoHHas CBS3b.

Crenenp oxucneHus. OKHCIHUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. [lpoliecchl OKUCIEHHUS W BOCCTAHOBJIEHUSI.
OKuCIHUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:



n3yueHue oOpasIloB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJIEUCTBUE TUIPOKCU/IA IIMHKA C PACTBOPAMU KUCIOT U
1IeJ04Yeld, MPOBEACHUE OMbBITOB, WJUIIOCTPUPYIONIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid (TopeHue,
peaKIuu pa3aoKeHUs, COCAUHEHNS).

Meosicnpeomemmnole céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHUHU XMMHUHU B § KIIACCE OCYIIECTBISIETCA 4Yepe3 MCIOJIb30BAHHUE KaK
OOIIUX EeCTEeCTBEHHO-HAYYHBIX TMOHSATUM, TaK W TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMH JUJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OO01mIue ecTeCTBEeHHO-HAaY4YHbIC MOHSATHS: HAay4YHbIA (haKT, TUTIOTE3a, TEOPUsl, 3aKOH, aHAJIN3, CUHTE3, KiaccuduKaiusi,
NEePUOUYHOCTD, HAOJIOICHHUE, DKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNE, MO/JIETh, SIBJICHUE.

®dusuka: marepus, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIbI, PAAUOAKTUBHOCThH, MOJIEKYJA,
ANEKTPUUYECKUI 3apsiJl, BEIIECTBO, TENO, OOBEM, arperaTHoOe COCTOSHUE BEIIECTBA, a3, (pu3nyecKue BETUYUHBI, CIHMHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpabl, TOpPHbIE MOPOJABI, IOJE3HbIE HCKOMAeMble, TOIUIMBO, BOJHBIE
peCypChl.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKuus

ITepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux siaemeHToB [[. M. MenpaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KNS, KAJIBLIUS U UX COCTUHEHUIN
B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM X aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBA3U. THIBI KPUCTAJUIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIIA KPUCTALUIMYECKON PEIIETKH U BU1A XUMUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKHWX BEIIECTB. XHWMHUUYECKHE CBONCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCAM HEOPTaHWYECKUX COCUHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUUECKHUX BEIIECTB.

Knaccudukanusa XUMHUYECKUX pEaKIUi MO pa3iMYHbIM MpU3HAKaM (IO YUCIY M COCTaBY YYACTBYIOLIUX B PEaKIUU
BEIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETICHEW OKUCICHHS XUMUYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, TIO
YYaCTHIO KaTaau3aropa). JK30- U SHAOTEPMUUYECKUE PEaKI[UU, TEPMOXUMHUYECKHE YPABHEHHUSI.



[lonsiTue o ckopocTu xumuueckoi peakiuu. [loHsaTHe 00 OOpaTUMBIX M HEOOPATUMBIX XUMUYECKUX PpEaKIUsiX.
[ToHATHE O TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonstue o karanusze. [loHsTHEe 0 XMMUYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMK, SJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIIUH.
CocraBieHue ypaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C HCIIOIb30BAHUEM METO/1a SJIEKTPOHHOI0 OanaHca.

Teopusi SJIEKTPOIUTUUECKONW JUCCOLMALMUM. OJIEKTPOIUTHI M HEdJIEKTpoNuThl. KaThoHbl, aHUWOHBL. MexaHuU3M
JUCCOIMAIIMM  BEIIECTB C pPa3IMYHBIMU BHUJAAMU XUMHYeCKOM cBs3u. Crenens aucconuanuu. CuibHble U cliaObie
AIEKTPOJIUTHI.

Peakiiuu moHHOro oOMeHa. YCJIOBHSI NMPOTEKAHUS peEaKIMii MOHHOTO OOMEHa, TOJIHBIE M COKpalléHHbIE HMOHHBIE
ypaBHeHuUs peakiuii. CBOWCTBa KUCIOT, OCHOBAaHUN M COJICH B CBETE MPEJICTABICHUN 00 AJIEKTPOJUTUUESCKON TUCCOIUAIINH.
KauectBenHble peakiiny Ha UOHBL. [TOHSITHE O TUIPOIU3E COJCH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJIEIISIMU KPUCTAJUIMUECKUX PEHIETOK HEOPTAaHUYECKUX BEIIECTB — METAJIOB U HEMeTaloB (rpadura
M aiMasa), CJIOXKHBIX BEIIECTB (XJOpuIa HaTpus), HMCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakluuu OT
BO3JICHCTBUSA PA3NIMUYHBIX (PAKTOPOB, HCCIEIOBAHUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIllecca AMCCOLUALNUN
KUCTIOT, IIeNiouei U cojeil (BO3MOXKHO HCIOJNBb30BAaHHWE BHUIEO MAaTEpPHANIOB), MPOBEIACHUE OMBITOB, WLIIOCTPUPYIOIINX
NpU3HAKU TMPOTEKAHUS PEaKIuii MOHHOro oOMeHa (0Opa3oBaHME Ocajika, BBIJEICHUE Ta3a, 00pa30BaHME BOJIbI), OIBITOB,
WUTFOCTPUPYIOMIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOPEHHE, PEAKIINU Pa3JIOKEHUsS, COCIUHEHUS),
pPacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C NMOMOUIBIO KAYECTBEHHBIX PEAKIIMN HAa HOHBI, PELICHUE SKCIEPUMEHTAIBHBIX
3a7a4.

Hemerasibl 4 UX COeAMHEHUS

OO6mast xapakTtepucTuka rajsoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTereHu okucieHus. CTpoeHHne u
¢u3nueckre CBOWCTBA MPOCTHIX BEIIECTB — TraJOreHOB. XHMMHYECKHE CBOWMCTBA Ha MpHUMEpPE XJopa (B3aUMOJCHUCTBHE C
MeTajyIaM{, HEMeTaJJlaMH, Iejaodyamu). XJopoBojaopod. ConsiHas KUCIO0Ta, XUMUUYECKHUE CBOMCTBa, MOJYyYEHHE,
npuMeHeHue. JledcTBue Xjaopa M XJIOPOBOJOPOAA HA OpPraHU3M YeJIOBEKAa. BakHeWIIne XJIOpUAbl U UX HAXOXKICHHUE B

MpUpoe.



O6mas xapaktepuctrka 3nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE CTETICHU OKHUCIICHMUS.
Crpoenue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHBIE MOAU(PUKAIUK KUCIOpOaAa U
cepbl. XuMHUueckue cBoucTBa cepbl. CepoBOIOPOJ, CTpoeHUE, PU3MUEeCKue M XUMHUYECKUe CBOMCTBA. OKCHABI CEPhbl Kak
MPEJCTAaBUTENIN KUCIOTHBIX OKcHaoB. CepHasi KUCIOTa, (PU3MUecKue M XMMUUYECKUEe CBOMCTBa (0OIIMe KaK MpeCTaBUTES
KJlacca KUCIIOT U crienuduueckue). XUMUYECKUE PEaKInu, JIeKalMe B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOTy4YeHus: CEpHOM
KUCIOThI. [Ipumenenue cepHoit kucyioThl. CoOMM CEpHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue
cepbl U €€ COCIUHEHHM B MPHUPOJE. XHUMHUECKOE 3arps3HEHUE OKPYKAIOIMIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE
JI0K/TU, 3arpsiI3HEHKE BO3/lyXa U BOAOEMOB), CITIOCOOBI €r0 MPeIOTBPALLEHUS.

O6mras xapakTepucTuka 3jieMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHbIE CTEIIEHU OKHUCJICHUS.
A3oT, pacnpocTpaHeHue B Mpupoje, GU3ndecKre U XUMHUYeCKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHaK, €ro
dbu3YecKue U XUMHUUYECKUE CBOMCTBA, MOoJyuyeHue U npuMeHenrne. Conu aMMOHMS, UX (PU3UIECKHE U XUMHUUYECKUE CBOMCTBA,
npumMeHeHne. KauecTBeHHasi peakiius Ha MOHBI aMMOHHsS. A30THas KUCJIOTa, €€ MmojiydeHue, (U3NYECKHEe U XUMUYECKHUE
CBOiCTBa (00IIME KaK MPEACTaBUTENs Kiacca KUCIOT U cnenuduyeckue). Mcnonp3oBaHne HUTPATOB M COJIEH aMMOHHMS B
KayecTBE MHUHEPAJBHBIX yAOOpeHHil. XUMHUYECKOe 3arpsi3HEHHE OKpPYXAIoled Cpellbl COSAUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO3/AyXa, MOYBBI U BOJMOEMOB). Docdop, amnorponHsie mMoaudukanuu dochopa, huUMUIecKue u
xumudeckue cporctBa. Oxcup docdopa (V) u dochopHas kucinora, GuU3NUECKUe U XMMHYECKHUE CBOMCTBA, MOTy4YEHUE.
HcnonszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepuctuka smemMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEPHbIE CTENEHN OKHCIICHUS.
VYrnepon, annoTpomnHble MOAU(MUKAIIMN, PACIIPOCTpaHEHUE B MpHUpoAe, HU3UUYECKue U XUMHUYECKHEe CBOMCTBA. AncopOims.
Kpyrosopor yriaepoga B mpupoae. Oxcuasl yriepona, ux (U3HUECKHE M XUMUYECKHE CBOWCTBA, NEHCTBHUE HA IKUBBIC
OpraHu3Mbl, TMOJYYCHHE W TPUMEHEHHE. DKOJOTWYECKHE NpOoOJIeMbl, CBsi3aHHbIE ¢ Okcuaom yriepoaa (IV), rumotesa
rJI00QIBHOTO TIOTEIUICHUs KJIMMaTta, MapHUKOBBIN (D @ekT. YronbHas KUCIoTa U €€ conu, uX GU3NYecKue M XUMHUYECKUE
CBOICTBa, TOJIydeHHEe M TpuMeHeHue. KauecTBeHHas peakmusi Ha KapOOHAT-MOHBI. Vcmonb3oBaHWE KapOOHATOB B OBITY,
MEJIUIIHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKHMX BEIIECTBAX KAaK O COCIMHEHUSX yriepoaa (MeTaH, 3TaH, 3THIIEH,
aleTUIICH, 3TAHOJ, TIUIEPHUH, YKCYCHas KucioTa). [IpupoaHbie MCTOYHUKH YTIEBOIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEPTH),
MPOAYKTBI UX TIepepaboTKu (OE€H3MH), UX POJIb B OBITY U IPOMBINIIEHHOCTU. [loHsTHE 0 OMOTOrMYECKU Ba)KHBIX BELIECTBAX:



KUpax, Oenkax, yrieBojax — MU UX POJM B JKHU3HM 4eloBeka. MarepuanbHOE €AMHCTBO OPraHUYECKHUX M HEOPTaHWYECKUX
COCMHECHUM.

KpemHuii, ero ¢usznueckue U XUMHYECKHE CBOWCTBA, MOJIydeHHE W NpuMeHeHue. CoeMHEHUs KPEMHHUS B IPHUPOJE.
O6mue npencraBiaeHuss 06 oxcuae kpemHust (IV) m kpemuueBor kucnore. CUIIMKaThl, UX HMCIOJIb30BaHUE B OBITY, B
MPOMBIIIEHHOCTH. BakHellne cTpOUTeNbHbIE MaTepuaibl: KepaMuKa, CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipoliaemsl
0e30MacHOro UCMOJIb30BaHUS CTPOUTEILHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 0Opa3llOB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEICHHE KAaY€CTBEHHBIX PEAKIIMil Ha
XJIOPUJI-MOHBI W HAOJIOICHHE TMPU3HAKOB MX MPOTEKAHMs, OMNBITHL, OTpaxarouiue (u3HuecKue U XUMUYECKHE CBOMCTBA
TaJIOT€HOB W WX COCJAMHEHHM (BO3MOXKHO MCIOJIb30BaHHUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHHE C 0O0pas3lamMu XJIOPHUIO0B
(rajoreHuI0B), O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COECIUHEHUSMH (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
Ha0JII0/IeHHE Tpolecca 00yTrIIMBaHUs caxapa IMoj JAeHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOThI, M3yUY€HUE XUMUUYECKUX
CBOICTB pa30aBIIEHHON CEpHOM KHUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHOW PEeaKkIuu Ha CyJb(aT-uoH U HaOII0JeHUE MPU3HaKa e
NPOTEKaHUsI, O3HAKOMJIEHHE ¢ (DU3UYECKMMU CBOMCTBaMM a30Ta, (ochopa U UX COCNUHEHUN (BO3MOXHO HCIIOIH30BAaHUE
BUJIEOMaTEepUasoB), oOpa3iamMu a30THBIX U (HOochOpHBIX YAOOpEeHUM, MoyuyeHue, coOupaHue, paclio3HaBaHHEe U U3y4YCHHE
CBOICTB aMMHaka, NMpPOBEACHHE KAUYECTBEHHBIX peakluMid Ha WMOH aMMOHHUS U ¢docdaT-UOH W M3yYEHUE TMPU3HAKOB HX
IPOTEKAHUs, B3aUMOJICHCTBUE KOHILICHTPUPOBAHHOM a30THOM KHCIOTBI C MEIpl0  (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEpUAJIOB), M3y4YeHHUE MOJeNIed KPUCTAUTMYECKUX PEmETOK anmasza, rpadura, QymnepeHa, O3HaAKOMIICHHE C
IPOIECCOM  acOpOIMKM PACTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOWCTBOM IMPOTHMBOrasa, MOJIYy4YCHHE,
coOupaHue, paclio3HaBaHUE U M3y4YEHHE CBOICTB YIJIEKUCIIOrO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peaklUuid Ha KapOOHAT U
CUWJIMKAT-UOHbl U W3yYE€HHE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C MPOAYKUIMEW CHIMKATHOW MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellllne HeMeTaulbl U UX COEAUHEHUSD.

MeTaJsibl M UX COeIMHEHUS

OO01mast XxapaKTEpUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUM MX I0JIokeHus B [lepuonnueckoii cucreme
xumuyeckux anemeHtoB J[. M. MenaeneeBa u ctpoeHust aroMoB. CTpoeHue wmeTamioB. Meraminueckas CBsI3b U
METAJUTMYECKAs] KPUCTAJUIMYECKasi pelIéTka. DIEKTPOXUMUYECKUI psii HANPSHKEHUM MeTaiuioB. PU3HYECKUEe U XUMUYECKUE



cBoicTBa MeTauioB. OO1Ke cnocoObl nofydyeHus: MeTauioB. [IoHsITHE 0 KOPPO3UKM METAIOB, OCHOBHBIEC CIIOCOOBI 3aIUTHI
ux oT Koppo3uu. CruiaBsl (CTalb, YYT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.

[Ileounble MeTambl: nojioxkenne B [lepuonnueckor cucreme xuMmudeckux anemMeHToB /. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaxoXJeHue B mpupojge. dusznueckue u XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U
TUJAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHre MeI0YHbIX METAJIJIOB U KX COEMHEHUMN.

[Ilesi0uHO3EMENIbHBIE METAUIBI MATHUM U KAJIBIIUI: TTOJI0KEHUE B [lepuognyeckoii cucteMe XuMHUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE UX aTOMOB, HaxoxjAeHUe B npupoje. dusznueckre 1 XMMUYECKUE CBOMCTBA MArHUSI U KaJIbIIUSI.
Baxxueiiue coeuHeHus Kaablins (OKCU, TUIPOKCUT, COIH). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AnroMuHMi: nojiokeHue B Ilepuoguueckoi cucteMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, cTpoeHHe aToMma,
HaxXOXJIeHHe B npupojae. Ouznueckue U XMMUYECKHE CBOMCTBA altOMHUHUSA. AMGOTEpHBIE CBOMCTBA OKCHJIA M THUJIPOKCHU]IA
AJTFIOMHHHS.

Keneszo: monoxenue B llepuommueckon cucreme xumudeckux snemeHTtoB JI. WM. MenpeneeBa, cTpoeHue aroma,
HaxOXJIeHHe B mpupojie. Puznueckue U XUMUUECKUe CBOMCTBA xene3a. OKCuabl, THIpOKCcUIbl B cou kemnesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMH META/IOB U CILJIABOB, UX (PU3MYECKUMH CBOMCTBAMH, M3Y4YCHHUE PE3YJIHLTATOB KOPPO3UHU
METaJUIOB (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOICHCTBUSI OKCHAAQ KalbIlUsg W HATPHS C
BOJION (BO3MOXXHO MCIIOJIb30BAaHHUE BUIEOMATEPHUATIOB), UCCIICAOBAHUE CBOMCTB JKECTKOM BOJIBI, Mpollecca TOPEHUs Keje3a B
KHCJIOpOJie (BO3MOYKHO MCIOJIb30BAaHUE BHUJCOMATEPHATIOB), MPU3HAKOB MPOTEKAHMWS KA4ECTBEHHBIX PEaKIUM Ha HOHBI:
MarHusi, Kajbllus, adtoMuHus, nuHka, sxkenesa (II) m sxemesa (III), memmu (II), HaGmromeHue W ommMcaHWe MPOIECCOB
OKpalllUBaHMs TUIAMEHM MOHAMHM HATPHs, KIMS U Kaiblys (BO3MOXXHO HCIIOJIb30BaHUE BHEOMATEPHAIOB), UCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA ATIOMHHHS W THAPOKCHJA ITMHKA, PEIICHHE HKCICPUMEHTAIBHBIX 3a/lad [0 TEeME
«BaxHeimuye MeTaibl U UX COCIAMHCHUS.

XuMHS U OKpPY:KaWIIAs cpeaa

BemectBa m marepuansl B MOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHOE€ WMCMOb30BAHUE BEIIECTB M XUMHUUYECKUX
peakiuii B ObITy. [lepBas moMoIh Npu XUMHAYECKHUX 0KOTaX U OTPABICHUSIX.



XUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpenbl (mpeaesbHas TomycTUMas KOHIEeHTpauus Bemects, nainee — I[1J1K).
Ponp xumuu B pelieHnH 3K0JIOTMYECKUX MPOOIeM.

Xumuueckuii IKCnepumenm:

M3yueHHue 00pa3lioB MaTepHAIOB (CTEKJIO0, CIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEPUAIIBI).

Mesxcnpeomemmnuie ceasu

Peanuzamus MexXnpeaMeTHBIX CBA3EH MPU M3YYEHUM XUMHUU B 9 Kiacce OCYIIECTBIISIETCS Y€pe3 MCIOJb30BAHUE KaK
OOIIUX EeCTEeCTBEHHO-HAYYHBIX TMOHSATUM, TaK W TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMH I OTJEIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAaY4YHbIC MOHATHS: HAay4YHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KiaccuduKaIusil,
NEePUOJMYHOCTh, HAOIIOJCHUE, DKCICPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SBICHHUE, MAPHUKOBBIA 3(DQeKT,
TE€XHOJIOTHS, MAaTEPHUAJIbI.

®dusuka: marepus, aTroM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIWJI, HU30TOIbI, PAaJTUOAKTUBHOCTH, MOJIEKYJA,
ANEKTPUUYECKHUI 3apsijl, TPOBOJHUKH, TOJYIPOBOIHUKU, TUAICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIUIMYECKAs PEIIETKA, CTUIaBbI, (DU3NYECKUE BEIIMYUHBI, ¢TMHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus:  ¢doTtocwHTEe3, AbIXaHue, Ouocdepa, DSKOCUCTEMa, MHUHEpAJIbHbIE YIOOpEHHs, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIE BEIIECCTRA.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpanbl, TOPHBIC IOPOIBI, TMOJE3HBIE HMCKOMAeMble, TOIUIMBO, BOJHBIC
pecypchl.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUUN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs JOCTUTAIOTCA B XOJA€ 00 Yy4YEeHHS
XUMUU B E€JIWHCTBE Yy4eOHOW M BOCHUTATEIBLHOW JESITEJIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUHUCKUMU
COITMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU U HOPMaMHU MOBEJICHUS
U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHU A, CAMOPA3BUTHSI M COLMATIN3ALUN 00YyYatOUuXCsl.

JIn4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCSA CHUCTEMOW TO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIINI U PACIIMPEHHE OIbITA JEATeILHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJICIHUIO, TTOHUMAaHUS
3HAUEHUs XMMHYECKOW HAyKH B KU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HMH(pOpManuend o
NEPEIOBbIX JOCTUKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

IPEACTABICHUS O COLMAJIBHBIX HOPMax M MPaBUIaX MEXKIMYHOCTHBIX OTHOLIEHUHM B KOJUIEKTHBE, KOMMYHUKAaTHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Y4eOHOMCCIE0BATEIbCKOM, TBOPUECKOW W JIPYTrUX BHIAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM ACSATEIBHOCTHU MPH BHITIOJHEHUN YUEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH
XUMHYECKUX DKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IMPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHWIO M B3aWMOIIOMOIIHU B
mpoliecce ATol yueOHOM MesTeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE TOBEACHUE U MOCTYIKH CBOUX TOBAPHIIEH C MO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEUIECTBE M XUMHUYECKON PEeakiK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKM W COCTaBIAIONIME OCHOBY JUIsl MOHUMAaHMS CYIIHOCTH HAy4YHOM KapTHUHBI MUpa, NpPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPObI, B3AUMOCBS3SX YEJIOBEKA C MPUPOJHON CPEIOH, O POJIM XMMUU B O3HAHUU
ATUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHbIE MOTHBBI, HAllPaBJIEHHbIE HA MOJYYEHHWE HOBBIX 3HAHMU MO XUMHUU, HEOOXOJIUMBIC JJIsi OOBSICHEHUS
HaOJI0JaeMBbIX MPOILIECCOB U SBJICHUM, MO3HABATENbHOM, MH(POPMALMOHHON M YMTATEIbCKOW KYJIbTYpPbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATENIbHOW paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOd, JOCTYNHBIMU TEXHHUYECKUMU
cpeacTBaMu UHGOPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K 00YUYEHHUIO U MTO3HAHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CAMOOOPa30BaHUIO, TPOCKTHOMN U
UCCJIEIOBATEIBCKON JIESITEIIBHOCTH, K OCO3HAHHOMY BBHIOOPY HAINpPaBICHHOCTH M YPOBHSI OOYYECHUS B JlajbHEUIIIEM;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

OCO3HAHUE I[ICHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIICHHSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KU3HH,
OCO3HAHUE TIOCTEJACTBUM ¥ HENPUSATHE BPEIHBIX TMPUBBIUCK (YHOTpEOJEHUSI aJKOTOJsi, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOIOJICHUS TpaBUJI OE30MAaCHOCTH MPU OOpAIleHUU C XUMHUUYECKUMH BEIIECTBAMH B OBITY M pEaIbHOM
KU3HU;

S) TPy10BOr0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY HM3Yy4YeHHIO Mpodeccuil U Tpyda pa3IMyHOrO poja, YBaXXEHUE K TPYLy M pe3yibTaTam
TPYJOBOM JESITENIbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHHUS MNPEIMETHBIX 3HAHUU IO XUMHUH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBLHON TPAeKTOPUU MPOAOIKEHUS O0pa3oBaHUs C y4ETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCNEmHON NPOPECCHOHATBHON NEATEbHOCTH W Pa3BUTHUS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aalITUPOBATHCS B TPOPECCUOHATILHOMN Cpejie;

6) ’K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS,
MOHMMAaHUE IIEHHOCTH 3I0POBOT0 M 6e30macHoro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DM3UYECKOMY
U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS MpaBuil 0€30MacHOr0 OBEACHHSI TIPU paboTe C BEIIECTBAMH,
a TAK)K€ B CUTYAIUSAX, YTPOKAOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy4YaeMble TTPU U3YYCHUH XUMHH, JIJISl PEIICHUS 3a]1a4, CBA3aHHBIX C OKPYKAIOIIEH
MIPUPOJIHON CPEOi, 1JIs MOBBILIEHUS YPOBHS YKOJIOTUYECKOUN KYJIBTYpPhI, 0CO3HAHUSA IT00AIBHOTO XapaKTepa IKOJIOTUYECKUX
mpo0JIeM U MyTel WX PENICHHs TOCPEICTBOM METOJ0B XUMHH, IKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHBI



B cocraBe meranpeaMeTHBIX pe3yJbTaTOB BBIJACISIOT 3HAUUMMBIE JJIsi (POPMHUPOBAHUS MHPOBO33PEHUS OOIIEHAYUYHBIE
MOHATHUSA (3aKOH, TEOPUsl, MPUHIINI, TUIIOTE3a, (aKT, CUCTEMa, MPOIIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJIB3YIOTCS B
€CTEeCTBCHHO-HAYUYHBIX YUYEOHBIX TMpeAMEeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHUN U3 ATUX MpPeaMeToB (POopMHUpPOBATH
MpeACTaBIEHUEe O IEJOCTHOM HAy4YHOM KapTHMHE MHpa, M YyHUBEpCaJIbHble Yy4eOHBbIC JeHCTBHS (ITO3HABATEIBHBIE,
KOMMYHHUKAaTUBHBIE, PEryJIsSTUBHBIC), KOTOpble oOecrneunBaoT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIECTBIICHUIO YYCOHOU NS TEIHHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1 CTBUS

ba3oBble Jornyeckune aeicTBus:

YMEHHS UCIOJIb30BATh NMPUEMBI JIOTMYECKOTO MBIIIJICHUS] TTPU OCBOCHWM 3HAHUMW: PACKPBIBATH CMBICT XUMHUUYECKHX
MOHATUN (BBIICIATh UX XapaKTEpHBbIC MPU3HAKH, YCTAaHABIMBATh B3aMMOCBSA3b C JIPYTUMH TOHSATHSIMH), HCIOJIb30BAThH
MOHATUS JJIsI OOBSICHEHHS OTACIbHBIX (DAKTOB M SIBJICHHH, BBIOMpPATh OCHOBAHUS W KPUTEPHUH [JIs KiaccUUKaimu
XUMUYECKUX BEHIECTB M XHUMHUYECKHX PEAKIMN, YCTAaHABJIMBATH MNPUUYUHHO-CJICJACTBEHHBIE CBSI3M MEXAy OOBEKTaMU
U3YUYEHUs, CTPOUTH JJOTUUECKHUE PACCyKICHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, TI0O AaHAJIOTHH ), JIeJIaTh BEIBOJIBI M 3aKITFOUCHUS;

yMEHHE MPUMEHSTh B IPOIeCCe MO3HAHMS TOHATHUS (IIPEAMETHBIE M METalpeAMETHBIE), CHMBOIMYECKHUE (3HAKOBBIC)
MOJICJIM, MCTOJIb3yeMble B XHMHH, MPEeOOpa30OBBIBATh MIMPOKO IPUMEHSEMbIE B XUMHH MOJCIbHBIC TMPEICTABICHUS —
XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUeckasi (opMylia U ypaBHEHUE XUMUUYECKON PeaKIuyi — IPH pelieHun yIeOHO-
MO3HABATEJILHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPE/ICTABICHUI BBISIBIATh U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKHU
U3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIICCTB U XUMHYECKUX PEAKIU, BBIABIATH OOIHME 3aKOHOMEPHOCTH, MPHUYUHHO-
CJICJICTBEHHBIE CBSI3U U MPOTUBOPEYUMS B U3Yy4aEMbIX MPOLIECCAX U SABICHUSX.

ba3oBbie ucciienoBaTe/IbCKUe AelCTBUS:

YMEHHE MCMOJIb30BaTh MMOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B KAUYECTBE OCHOBBI JIS
(dbopMUPOBaHUS TUIIOTE3HI 110 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYIKJICHHMH;

MPUOOPETCHHE OIbITa IO IUIAHUPOBAHUIO, OPraHU3AMH M MPOBEJACHUIO YUYCHHUYECKUX SKCIEPUMEHTOB, yMCHHUE
HaOJII0/IaTh 3a XOJIOM IMPOIECCa, CAMOCTOSTEIIBHO MPOTHO3UPOBATh €r0 Pe3yiabTaT, (PopMyIupoBaTh 0OOOIICHHUS U BBIBOIBI
10 pe3yJbTaTaM MPOBEAEHHOIO OMbITa, UCCIIECIOBAHHUS, COCTABIATH OTUYET O MPOJIeIaHHON padoTe.

Pabora ¢ ungopmaumeii:



YMEHHUE BBIOMPATh, aHATU3UPOBATh W WHTEPIPETHPOBATH WH(DOPMAIIUIO PAa3IMYHBIX BHIOB U (OPM TpEACTaBIICHHUS,
MOJIY9aeMYI0 M3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJIAPHAS JUTEpATypa XUMHYECKOTO COJICpKaHMs, CIIPABOYHBIE MTOCOOWMS,
pecypcel IHTepHETa), KpUTHYECKH OLICHUBATh IPOTUBOPEUMBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE NTPUMEHSATh Pa3IMYHbIC METObI M 3alPOCHI TIPH MTOUCKE ¥ 0TOOpe MH(OPMAIIUU B COOTBETCTBYIOIINX JTAaHHBIX,
HEOOXOIMMBIX JUIsI BHITIOJIHCHHS YI€OHBIX U IMO3HABATEIIBHBIX 33J1a4 OMPEACIEHHOTO THITA, TPHOOPETCHHUE OIBbITAa B 00JIACTH
UCIIOJIb30BaHUS MH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIBTYPOW AaKTUBHOTO HCIIOJIb30BAHHMS
Pa3IUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpaTh ONTUMAIbHYIO (OpMYy MpeAcTaBiIcHUs WHOpMAIUU u
WLUTIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIOXHBIMH CXEMaMH, JuarpaMMaMH, JApyrdMua ¢opMaMu Tpaduku H HX
KOMOWHAIIHSIMU;

YMCHHE HCIIOJIh30BaTh U aHAJIM3UPOBATH B IpOIlecCe YUeOHON M MCCIICIOBATEIBLCKOUW ACATEIBHOCTH MH(POPMAIIHIO O
BJIMSTHUU TIPOMBIIINICHHOCTH, CEJIbCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYIKAFOIICH MPUPOTHOMN CPEeIb.

KoMMyHHKATHBHBIE YHUBEPCAIbHbIE YUeOHbIE TeificTBHSI:

YMEHHS 3aJlaBaTh BOIPOCH! (B XOJ€ Auanora u (Uiu) AUCKYCCHM) IO CYIIECTBY O00CYXIaeMOW TeMbl, (pOpMYyIUPOBAThH
CBOM MPEJJI0KEHUSI OTHOCUTEILHO BBIMIOJHEHUS MTPEIJIOKEHHON 3a/1a4u;

YMEHHS MPEJICTABISATh MOJYyYEHHBIE PE3yIbTaThl MO3HABATEIBHON JESITENIbBHOCTH B YCTHBIX M MUCHBMEHHBIX TEKCTaX;
JeNaTh TPE3EHTAIMI0 PEe3yIbTaTOB BBIMOJHEHUS XWMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOro oOfmbiTa, JabopaToOpHOM
PabOTHI 110 UCCIETOBAHNIO CBOMCTB BEIIECTB, YICOHOTO MPOSKTA);

YMEHHS Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM TIIO3HABATEIbHOW W MCCIENOBATEIHCKON
NESTENBHOCTH TPU PEUICHUU BO3HHUKAIOMIMX IMPOOJEM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COTJIACOBAHMS TMO3UIIUMN
(o6cyxnenns, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIUS COBMECTHBIX JEHCTBUH, ONPEACICHUE KPUTEPHUEB 11O
OIICHKE KayeCTBa BHITIOJIHEHHON pabOTHI U IPYTHE).

PerynsiTuBHbIe yHHBepPcalbHbIE YUeOHbIe IeiicTBUS:

YMEHUE CaMOCTOSITENIbHO OIpPEAeNATh IEIN JCATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIUPOBATH U MPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTh, BEIOMpATh HamOoJee 3(PGeKTUBHBIC CIIOCOOBI PEIICHUs yI4eOHBIX U
MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABISITH WM KOPPEKTUPOBATH MPEIJIOKCHHBINH alNTOPUTM JNEUCTBHA TpH
BBHITIOJTHEHUU 33/IaHUH C YY9ETOM TIOTYYCHHs] HOBBIX 3HAHWUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX, OIICHUBATH



COOTBCTCTBUC IIOJIYYCHHOTO PE3yJibTaTa 3asBJIICHHOM oejan, YMCHHC HCIIOJIb30BATh W AHAJIU3HUPOBATH KOHTCKCTHI,

IIpEJIaracMple B yCIIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMeTHbIX pPE3yJNbTATOB [0 OCBOEHUIO 00s3aTEIBHOTO COJAEP)KAHUSA, YCTAHOBJIEHHOTO JaHHOU
dbenepanbHOil paboueld mporpaMMoM, BBIICIAIOT: OCBOCHHBIC OOYYAIOIIMMHCS HAay4dHbIE 3HAHUS, YMEHUS M CIOCOOBI
NercTBUM, crienuduyeckue s MpeaMeTHOM obnacTu «XuMUs», BUIALI ACATEIBHOCTH IO MOJTYyYCHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaIH, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIIHUSX.

K koHiry o0ydenus B 8 kiiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y

o0Oy4arommxcs yMEHUM:

PacKphIBaTh CMBICJI OCHOBHBIX XMMHUUYECKUX MOHSATHUI: aTOM, MOJIEKYJa, XUMUYECKUU 3JIEMEHT, TPOCTOE BEILIECTBO,
CJIO’)KHOE BEIIIECTBO, CMECh (OJTHOPOHAS U HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJISKYJISipHas
Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAsi Macca, MaccoBas J0Js XUMHUUYECKOrO 3JIEMEHTA B COEIUHECHUH,
MOJISIPDHBIH 00BEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKUCIICHUS, XUMUYECKas
peakius, KiIacCupUKaIsg PEaKIuii: peaklui COCIMHEHUS, PEaKIuu Pa3lIoKEHUs, PEaKIMu 3aMeIeHUs, PeaKIuu
oOMeHa, 9K30- M IHAOTEPMHYECKUE PEAKIIUH, TETUIOBOU 3(PPEKT peakiuu, Sapo aToMa, IEKTPOHHBIA CJIOW aToMa,
aToMHas opOUTalIb, paANyC aToMa, XMMUYECKasi CBSA3b, MOJIIPHAsI M HETOJsIpHAas KOBAJICHTHAs CBsI3b, NOHHAS CBS3b,
WOH, KaTHOH, aHMOH, PaCTBOP, MacCoBas J10Jis BelllecTBa (IMIPOIEHTHAs KOHIIEHTPALIKs ) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITUNA U IPUMEHATH 3T MOHATHS MPU OTTMCAHUU BEIIECTB
1 UX IPEBPALICHUN;

HCIIOJIb30BaTh XUMHUYCECKYIO0 CUMBOJIMKY JIJISI COCTABJICHUS (DOPMYJI BEIIECTB U YPABHEHHH XUMHUYECKUX PEaKITHi;
ONpeAeisiTh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OHHAPHBIX COCJIMHEHUSX, CTCIECHb OKHCICHHUS JJEMEHTOB B
OMHAPHBIX COCIMHECHUSAX, NMPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COSTMHECHHMH 1o (opMyiam, BH]
XUMUYECKON CBs3M (KOBAJCHTHAsI U MOHHASI) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpbiBaTh cMbIca [lepuognueckoro 3akona JI. M. MenaeneeBa: 1€eMOHCTPUPOBATh MMOHMMAHUE NEPUOIHUYECKON
3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX MOJoxkeHusa B [leproandeckoit cucteMe, 3aKOHOB COXPaHEHHUS
MacChI BEIIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHMs, 3aKOHa ABOTaipo;



e ONUCHIBaTh U XapaKTepHU30BaTh TaONHuHyl0 Gopmy Ilepmonnueckoil cUCTEMbl XUMUYECKHUX 3JEMEHTOB: pa3inyaTrh
MOHATHUS «r1aBHas noarpymnmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», manbie U OonbllIMe MEPUOJIBI,
COOTHOCHUTH 0003HaUYeHUs, KOTOphle UMetoTcs B Tabnuue «llepuoanueckas cuctema xumuueckux snementon . U.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa,
oO11ee YuCIo 3JIEKTPOHOB U PaCIpeIeNIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE PEaKIUU (110 YHCIY U COCTaBYy
YYaCTBYIOLIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3D (DeKTy);

e XapakTepHu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAasi ONMCAHNE
npUMepaMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHii;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU MPOTEKAHUS
XUMHYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX;

e BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJII0 XMMHYECKOT0 2JIEMEHTA
1o ¢opMysie COeIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU
peaxiuy;

e IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHONW IESATENBHOCTH — aHalUu3 W CHHTE3, CpaBHEHHE, 000OLIeHHE,
CUCTEMAaTHU3aLMI0, KJIacCU(UKALINIO, BBIIBICHUE IPUUNHHO-CIIEICTBEHHBIX CBS3€H — JJI U3YUEHMsI CBOWCTB BEILIECTB
U XUMUYECKUX peaKklui, eCTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HAONIOZEHHE, U3MEpPEHHUE, MOJEIMPOBaHUE,
SKCIIEPUMEHT (peaibHbId U MBICJICHHBIN);

e CJeNOBaTh MpaBUJaM IOJIb30BAHMS XUMHYECKON MOCYHO0H M J1a00paTOpHBIM OOOPYJOBAHHMEM, a TAKXKE IMpaBHIIaM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBIMOIHEHHIO J1a00PATOPHBIX XUMUYECKHX OIBITOB
[0 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJAA M KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C
OINnpeeNEHHON MacCOBOM J0JI€H pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MMPOBOJUTh XUMHUYECKUE SKCIIEPUMEHTBI
[0 PacHO3HABAHMIO PACTBOPOB IIENOUEH U KUCIOT C IOMOIIBIO MHIUKATOPOB (JJaKMYC, (heHOI(PTaIenH, METHIIOPAHK
U pyrue).

K xoniy oOyudenus B 9 Kkiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTD Y

00y4JarommMXcss YMEHUMH:



PACKpbIBaTh CMBICIT OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUUYECKUI 2JIEMEHT, aTOM, MOJIEKYyJia, MOH, KAaTHOH, aHUOH,
MIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKAs
peaKkiusi, XMMHYECKas CBsI3b, TEIUIOBOM A(QEeKT peakiuuu, MOJb, MOJSPHBIA O00BEM, PACTBOP, DJICKTPOJUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAsl NUCCOLMAIUs, PEaKIM HOHHOr0 OOMEHa, KaTaliu3aTrop, XUMHUUYECKOe
paBHOBecue, oOpaTUMble U HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, OKHCIHUTEIb,
BOCCTAHOBUTEJIb, OKHUCIICHHE U BOCCTAHOBJICHHE, AJJIOTPONUs, aM(POTEPHOCTb, XMMHUYECKAs CBs3h (KOBaJCHTHAaS,
WOHHAs, MeTaJUIMYecKas), KpUCTaJUIMUecKas peniéTka, KOPpO3Us METaIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOUH
peakiuu, mpeaesbHo nonyctuMas koHientpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TTOHSATUHU ¥ TPUMEHSTh ATH MOHSTHS MIPU OMMCAHUY BEIIECTB
U UX MPeBpaIICHUH;

UCITIOJIH30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUsI ()OpMYJT BEIIECTB U YPaBHEHUM XUMHUUECKUX PEAKIINA;
OTIPENICNIATh BAJCHTHOCTh U CTENECHb OKUCICHUSI XUMHYECKHUX DJIEMEHTOB B COCJAMHEHHUSAX Pa3JIMYHOTO COCTaBa,
NPUHAICKHOCTh BEIIECTB K OMNpENeIEHHOMY KJaccy COEIMHEHMH Mo (opmyliaM, BHI XUMHUYECKOH CBS3U
(xoBaJIeHTHAsI, UOHHAs, METAIJTNYECKAsi) B HEOPTaHUYECKUX COCIUHEHUSIX, 3apsj MOHA M0 XUMUYECKOH (opmyIie,
XapakKTep cpellbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COEAUHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BEILECTBA;

packpbiBaTh cMbICH [lepuonndeckoro 3akona . 1. MenneneeBa u 1€eMOHCTPUPOBATH €r0 MIOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TaOMuuHyro ¢opmy Ilepmonnyueckoil CHUCTEMBI XMMHUYECKHX JJIEMEHTOB: pPa3iMyaTh MOHSATHUS
«riaBHas noarpymnma (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)y, Manasie U 60JbIITNE TEPHOJIBI, COOTHOCUTD
0003HaueHUsI, KOTOPbIE UMEIOTCSI B TIEPHOIUYECKON TaOJIMIIe, C YUCIOBBIMUA XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX AJIIEMEHTOB (COCTaB M 3apsij fapa, OOIIee YUCIO 3JIEKTPOHOB U PACHPEAEIICHUE MX MO 3JIEKTPOHHBIM
CJ10sIM), OOBACHSTH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COEMHEHHI B MpeJiesiax MajblxX
MEPUOOB U TJIaBHBIX MOATPYIIL C YIETOM CTPOEHHUS UX aTOMOB;

KJIacCCU(UIIUPOBATH XUMUYECKHUE 3JIEMEHThI, HEOPTaHUUYECKHUE BEIIECTBA, XUMUYECKUE PEaAKIUU (110 YHCILY U COCTaBY
YYaCcTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(h(PEeKTy, MO M3MEHEHHUIO CTETICHEW OKUCIICHHS] XMMHUYECKUX
AJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crHeludUUecKue XMMHYECKUE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB,
MOATBEPXKAasi OMHCAHWE TMPUMEpPaMU MOJICKYJISAPHBIX W HWOHHBIX YPAaBHCHHH COOTBETCTBYIONIUX XUMHUYECKHX
pEaKLHnii;

COCTaBJISITh YPAaBHEHUS SJICKTPOIUTUYSCKON JMCCOIMAIMHA KHUCIOT, MIETOUei M COJIeH, MOJHBIE M COKpalIEHHBIE
YpaBHCHHS pEaklWii MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMi, MOATBEP)KIAIONIUX CYIISCTBOBAHHE T'CHETHUYECKOU
CBSI3M MKy BEIICCTBAMU PA3TMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMA ITOCPEJACTBOM COCTABIICHUS SJICKTPOHHOTO
OanaHca dTUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH IPOTCKAHUS XUMHUYCCKHX
IPEBpaICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIYUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIIECTB, MACCOBYIO JIOJTI0 XUMHUYECKOTO dJIEMEHTA
1o ¢opMyse COeTUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAMUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOU
peakuuu;

coOI0aTh TpaBWiIa MOJb30BaHUS XMMUUYECKOW MOCYON M J1abOpaTOpHBIM 00OpYyIOBaHHEM, a TaKXKe IpaBUiIa
oOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSAMHU IO BBITIOJIHEHHUIO TJAOOPATOPHBIX XUMHUYECKUX OMBITOB
0 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIEKUCIIOro Trasa);

NPOBOAUTh PEAKINH, TMOATBEPKIAIONINEe KAuYeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpHua-, OpoMua-, HOaUI-, KapOooHaTt-, pocdar-, cumkat-, cyabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHUS
Y MOHBI U3YYECHHBIX METAIIJIOB, MPUCYTCTBYIOLIME B BOAHBIX pACTBOPAX HEOPTAaHUUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMd MBICIUTEILHON ACATEIBHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMaTH3alIUI0, BBISIBICHUE MPUIMHHO-CIICICTBEHHBIX CBS3€H — JJIS1 M3Y4YEHHUS CBOMCTB BEHIECTB M XMUMHYECKUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METONbI TMO3HAHUA — HAONIOACHUE, M3MEpPEHUE, MOJCIMPOBAHHUE, DKCIECPUMEHT
(peasibHbI u MBICJIEHHBIH).



KAJIEHIAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

8 KIIACC
DJIeKTPOHHbIE
Ne uu¢poBbIe
Tema ypoka Coaep:kanue ypoka op
n/n o0pa3oBaTe/bHbIE
pecypcsl
[Ipenmer xumun. Pose XuMuu B )KU3HU
YyenoBeKa. XMMHs B CUCTEME HayK. Tena
u BeniecTBa. du3nueckre cBOMCTBA
[Ipeamer xumun. Posie xumuu B KU3HA bubnuoreka [JOK

yejjoBeka. Tela u BelecTrna

BEIIIECTB. ATPEeraTHOE COCTOSIHUE
BeliecTB. M3ydueHne u onucanue
(bU3HIECKIX CBOMCTB 00pa3IioB
HEOPraHUYECKHUX BEIIECTB.

https://m.edsoo.ru/ff0d210c

Ilonsatue o METOJaX IMO3HAaHUs B XUMHNH

ITousTie o METOoJaX ITO3HAHWA B XUMHH.

bu6moreka [IOK
https://m.edsoo.ru/ff0d227¢

[Ipaktruueckas pabota Ne 1 «IIpaBuia paboThl
B 1aboparopuu U Npuémbl 0OpalleHus ¢
J1a00paTOPHBIM 000PYI0BAHUEM)

3HAKOMCTBO € XMMHUYECKOM MOCYI0M,
npaBujaMu paboThI B JTAOOPATOPHH H
npuémamMu oOpareHus ¢ 1abopaTOpHBIM
000pyTOBaHHEM.

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

YucTele BellecTBa U CMECH. Crioco0n1
Pa3aciICHUs cMmecen

YucThle BENeCTBA U CMECH. Crioco051
pasaciiCHuA cMecei.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca

[TpakTiueckas pabota Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYHCTKH MOBAPEHHOM
COJIN)»

N3ydenne cnocoOoB pazaeneHus
CMecCel: ¢ MOMOIIBIO MarHuTa,
¢bunpTpoBaHue, BEINAPUBAHUE,
TUCTHIUISIMS, XpoMaTorpadus,
MIPOBECHUE OYUCTKH MIOBAPEHHOM COJIN.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8




bubnuoreka [IOK

6 ATOMBI U MOJICKYJIbI ATOMBI 1 MOJICKYJIBI.
Y Y https://m.edsoo.ru/ff0d2a6¢
7 XMMHYECKUE DIIEMEHTBI. 3HAKH (CUMBOJIBI) Xumudeckue s5eMeHTsl. CHMBOJIBI bubanoreka LIOK
XUMHUYECKUX JJIEMEHTOB XAMHAYECKUX JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
[IpocThie U cOKHBIE BELIECTRA.
. bu6mmoreka [IOK
8 [IpocThie U cOKHBIE BEIECTBA Coznanue Mozeneil MoJeKys
https://m.edsoo.ru/ff0d2a6c
(1IapocTep;KHEBBIX).
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE ATOMHO-MOJIE 0€ y4eHue bubamorera LOK
- TOMHO-MOJICKYJISIPH HUE.
YHpHO® YA https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSIHCTBA COCTABA BELIECTB. Xumuueckas popmyina. BaneHTHOCTh
bu6moreka [IOK
10 Xumunyeckas popmyina. BaneHTHOCTs aTOMOB aTOMOB XMMHYECKHUX JIEMEHTOB. 3AKOH
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB TTOCTOSTHCTBA COCTaBa BEIIECTB.
1 OTtHOcHTeNnbHAs aTOMHAs Macca. OTtHocuTenbHAs aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENBbHAs MOJIEKYJISIpPHAs Macca OtHOcCUTENbHAsA MOJIEKYJIIpHAs Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XUMHAYECKOTO SJIEMEHTA B MaccoBas 1071 XMMHAYECKOTO daeMeHTa B | bubmnoreka [JOK
COCIMHECHUH COCIVHCHUMU. https://m.edsoo.ru/ff0d350c
KommuectBo BemectBa. Mosib. Mouisipaast
Macca. B3auMocBs3p KoM4ecTBa, Macchl
13 KonunuectBo Bemecta. Mosb. MosnspHas U 4KcTIa CTPYKTYPHBIX eMHUI] BemlecTBa. | bubmuoreka [JOK
macca Pacuértel o gpopmMynaM XMMHUYECKUX https://m.edsoo.ru/ff0d5230
coenuHeHui. HaOmonenue o0Opasion
BEILECTB KOJIMYECTBOM | MOJIb.
®u3nuecKue 1 XMMHYECKHUE SIBJICHUS.
Habmonenue ¢usndeckux (MiaBiaeHue
14 ®u3nUecKre 1 XUMUUYECKHE SIBJICHUSI. BOCKa, TassHUE JIbJla, pacTUpaHue caxapa | bubmunoreka [JOK

XuMH4ecKas peaKkuus

B CTYIIKC, KUIICHUEC U KOHACHCAIUA
BO)I]':»I) 1 XUMHYCCKHUX (ropeHHe CBCUN,
IMPOKaJINBAHUC MEJIHOM IMPOBOJIOKH,

https://m.edsoo.ru/ff0d37fa




B3alMO/ICIICTBUE MEJIa C KUCIIOTOM)

SIBJICHUM.
15 [Ipu3Haku u ycioBUs NPOTEKaHUSA XuMu4ecKasi peakius U e€ NpUu3HaKK. bubnuoteka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHUsI MacChl BEIIECTB.
Xumunueckue ypapHeHus. HaOmtonenue
3aK0oH COXpaHEHHUs MacChl BEIECTB. bu6mmoreka [IOK
16 Y OTIMCaHUE Pe3yIbTaTOB MPOBEICHUS
XHAMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
OTIBITA, WJUTFOCTPHUPYIOIIETO 3aKOH
COXpaHEHHUs MacCHhl.
Pacuérter mo xuMmuueckum
Beruncnenus koan4decTBa, MacChl BEIIECTBA bu6moreka [IOK
17 . YPABHEHUSM.
10 YpaBHEHUAM XUMHWYECKUX peaKIun https://m.edsoo.ru/ff0d5708
Knaccudukarys XuMUueCcKuX peakiiu
(coenuHeHwMs, pa3aoKeHHs, 3aMEIeHus,
obmena). HabGmonenue u onucanme
. MIPU3HAKOB MPOTEKAHUS XUMHYECKUX
Knaccudukanus XuMuueckux peakimia .
peakmuii (pas3iokeHue caxapa, bubnuoreka [IOK
18 (coenuHeHusl, pa3ioKeHHs, 3aMeLICHUS, . .
6 ) B3aMMOJIEVCTBUE CEPHOM KUCIIOTHI C https://m.edsoo.ru/ff0d3f34
oOmeHa
XJIOpUI0M Oapusi, pa3ioxKeHUue
ruapokcuaa meau (1) mpu HarpeBanuw,
B3aUMO/ICHCTBUE KeJle3a C paCTBOPOM
commu menu (II).
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHIKIIoneaucT. O000ImeHne 1 3aKOH COXpaHEHHUsI MacChl BEIIIECTB.
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIusl 3HAHUM.
Knaccudukanust XuMuueckux peakiuii
KonTtponsHas padota Nel o teme «Bemecta ¢ P bubnuorexa [IOK
20 (coenuHeHwMs, pa3iIoKeHHs, 3aMEICHUS,

U XUMHUYCCKUC PCAKITUN>

oOMeHa).

https://m.edsoo.ru/ff0d4290




Bo3nyx — cmecs rasoB. CocrtaB Bo3ayxa.

Bo3zayx — cMmech razoB. CocTaB BO31yXa.
Kucnopon — anemeHT u nmpocroe

bubnuoreka [IOK

21 Kucnopon — anemMeHT u mpocToe BEIMIECTBO.
0 BenecTBo. O30H — aJIOTpOITHAs https://m.edsoo.ru/ff0d448e
30H.
Mo TU(UKAIHS KHUCIOPOAA.
dusuyeckre U XUMHUYECKUE CBOMCTBA Haxoxnenue kucnopoaa B
bu6mmoreka [{OK
22 KHCI0po/ia (peaklMi OKUCIIEHUS, TOPEHNUE). npupoze, GU3NIecKue 1 XUMUYECKHE
N https://m.edsoo.ru/ff0d4614
[TonsiTre 06 oxcuaax. cBolicTBa (peakuuu ropenus). OKCUabIL.
[Ipumenenue kucnoponaa. CriocoOsl
CriocoObl nostydeHus: KUCI0po/ia B
MOJTYYECHHS KUCTIOPOoJa B JIabOpaTopuu u bubnuotexa [JOK
23 a00paTOPUH U MPOMBIIIIICHHOCTH.
MIPOMBIIIIIEHHOCTH. KpyroBopoT https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa.
KHCIIOpO/ia B IIPUPOJIE.
. . TemnoBoii a3 ekt xumuueckon
TennoBoit 3h(PpexT XUMHIECKOU peakIny,
pEaKurH, TEPMOXUMHUYECKHE bubnuorexa [JOK
24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHEHUU,
YPaBHEHHUS, IK30- U DHIOTEPMHUYECKUE https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUYECKHUX PEaKIIHSIX.
peaxiuu.
TommBo (HedTh, yroiab U METaH). TommBo: yroas U MeTaH. 3arpsi3HEHHE
bu6moreka [IOK
25 3arpsi3HeHue BO3/yXa, CIIOCOOBI ero BO3/lyXa, YCHJIEHUE TApHUKOBOTO
https://m.edsoo.ru/ff0d4c4a
MpeI0TBpALLCHUSI. a¢dekra, pazpylieHre 030HOBOTO CIOS.
KauectBenHoe ormnpeneneHue
COJIep’KaHUs KHCIOpO/ia B BO3AYXE,
noJiyueHue, coorpanue, pacrio3HaBaHue
[MpakTrueckas padota Ne 3 o Teme v T, P > P
U U3y4eHHUE CBOMCTB KHCIOPOa, bubnuoreka [JOK
26 «[lonydyenue u cobupanue KHCIOpo/a, .
. HaOJIFOJIEHUE B3aUMOIEHCTBUS BELIECTB https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HUE €ro CBONCTBY.
C KUCJIOPOJIOM U YCIIOBHS
BO3HUKHOBEHUS U TPEKPAICHUS
ropeHus (moxapa).
Bonopon — anemeHT u npoctoe
Bonopon — 3neMeHT U IpoCTOE BELIECTBO. P P bubnuoreka [IOK
27 BelecTBo. Haxoxaenue Boioposa B

Haxoxnenue B mpupoe

pUpPO/IE.

https://m.edsoo.ru/ff0d4dd0




)3 Du3nyecKue U XMMUYECKHAE CBOMCTBA PusnyecKkue U XMMHYECKHE CBOMCTBA, bubmoreka [IOK
Bojopoaa. IIpumenenune Bogopoaa [IPUMEHEHHUE. https://m.edsoo.ru/ff0d4dd0
KucnoTs! u conmn. bu6mmoreka [IOK
29 [ToHsiTHE O KHUCIIOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
Crioco0bI MmoTydeHust BOAOPOia B bubnuorexa [JOK
30 Crioco0sl ToJTyd4eHHUsI BOAOPO/IA.
naboparopuu v P https://m.edsoo.ru/ff0d4dd0
[Tonyyenue , cobupanue,
aCI03HABAHUE U M3YyYEHHUE CBOWCTB
[IpaxTueckas padota Ne 4 o Teme P i .
BOJIOpoJa (TOpEHue), B3aUMOICHCTBHE bubnuotexa [JOK
31 «ITonmyuenue u cobupanue BoI0Po/Ia,
. BoJIopoAa ¢ okcuaom meau (1) https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
(BO3MOXHO HCTIOJE30BaHUE
BHJICOMATEPHUAJIOB).
. " . N bubnuorexa [JOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaApO Monsipabiii 00bEM Ta30B. 1
https://m.edsoo.ru/ff0d542e
Brruncnenus o0pEMa, KOJIMUecTBa BEIlecTBa .
Pacuérel Mo XuMHUYECKUM YpaBHEHUSIM. bubnuorexa [JOK
33 rasa o ero u3BeCTHOMY KOJIUYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIlECTBA WM 00BbEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO .
. Pac4€Thl N0 XUMUYECKUM yPaBHEHUSIM. bu6moreka [IOK
34 peaKkiuu Ha OCHOBE 3aKOHA 0OBbEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
. dusnyeckue CBOMCTBA BOJIBI. bubmuoreka [JOK
35 Ou3nyecKue U XUMHUYECKHUEe CBONCTBA BOIBI .
XUMHYECKHE CBOMCTBA BOJEL. https://m.edsoo.ru/ff0d587a
. OcHoBanus. Habmoienue u3MeHeHHs
CocraB ocHoBanui. [Tonsitue 06 bubmuoreka [JOK
36 OKpacKl MHJIUKATOPOB B PacTBOpax
HHIUKATOpax . https://m.edsoo.ru/ff0d59e2
HIeI0YEeH.
Bopna xak pactBoputens. HacbllieHHbIe U Bopa xak pactBoputens. PacTBopsl. Bubnuotexa LIOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 1os HaceiieHHbIe 1 HEHACHIIIICHHBIE

BCIICCTBA B paCTBOPC

pacTBODPHI. PaCTBOpI/IMOCTB BCIIICCTB B

https://m.edsoo.ru/ff0d5b40




BoJie. MaccoBas H0JIs BEILIECTBA B

pactBope. Poiib pacTBOPOB B IPUPOJE U B

JKN3HU 4enoBeka. KpyroBopot Boibl B

pUpoJIe. 3arpsi3HEHUE MPUPOIHBIX BO/I.

OxpaHa ¥ 0YMCTKa NPUPOIHBIX BOI.
HccnenoBanue ocoOeHHOCTEH
pacTBOpPEHUS BEIIECTB C Pa3TUIHOM
pacTBOPUMOCTb.

[IpakTiueckas padora Ne 5 o Teme

[IpuroroBiieHre pacTBOPOB C

.. .. N . bu6mmoreka [IOK
38 «IIpuroToBieHHE paCTBOPOB C OMPEACTEHHON | OMNpeaeIEHHOW MacCOBOM J0Jei
. . . . https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIIECTBA pacTBOPEHHOTO BEIIECTBA.
Oxcuabl. KncnoTs! 1 comnn.
KonTponsnas pabora No2 o teme bubnuoreka [IOK
39 OcHoBanus. MaccoBasi 0151 BEIIECTBA B
«Kucnmopoa. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
pacTtBope.
Oxkcunpl. Knnaccuukarus OKCHIOB:
cosieoOpa3yronire (OCHOBHEIE,
40 Okcuapl: cocTaB, Kiaccudukaus, KHCIIOTHBIE, aM(OTEPHBIC) U bu6mmoreka [IOK
HOMEHKIATypa HecosieoOpazyromue. O3HaAKOMIICHHE ¢ https://m.edsoo.ru/ff0d664e
00pa3iamMu OKCUIOB M ONUCAHHUE UX
CBOJCTB.
[Tosnydyenune u XuMHUYECKUE CBOMCTBA Howmenknarypa oxkcunoB. usnueckue u
. bubmuoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX XUMHUYECKHIE CBOMCTBA OKCHJIOB.
https://m.edsoo.ru/ff0d664e
OKCHJIOB [Tonmyuenue okcuaoB.
OcHoBanus. Kimaccudukanms
OcHoOBaHHUs: COCTaB, KIIaCCH(PUKALIHS, o . bubmuoreka [JOK
42 OCHOBaHUU: MIEIOYN ¥ HEPACTBOPUMBIC
HOMEHKIIaTypa . https://m.edsoo.ru/ff0d67ca
ocHoBaHus. HomeHknaTypa ocHOBaHUH.
. Knaccudukanus HeopraHnueckux
[TonyueHnue u XuMU4YeCKHE CBOMCTBA ¢ . P bubnuorexa [IOK
43 COCJTMHECHUH.

OCHOBaHUH

Du3nYeCcKrue U XUMHUUECKHIE

https://m.edsoo.ru/ff0d67ca




cBOlcTBa OCHOBaHUM. [losryuenue
ocHoBaHui. [losryueHne HepacTBOPUMBIX
ocHOBaHul. lccnenoBanue peakunii

HEUTpAIU3aLHH.
44 Kucnotsr: cocras, knaccudukanms, Kucnotel. Kinaccuduxammst Kucior. bu6mmoreka [{OK
HOMEHKIIaTypa Howmenknarypa kucior. https://m.edsoo.ru/ff0dfee2
DU3NYECKUE U XUMUYECKUE CBOMCTBA
KUCIOT. P aktuBHOCTH MeTauioB H.
H. bekerora. [TonyueHne KucioT.
. HaGmronenne m3MeHeHUs OKpacku bu6moreka [IOK
45 [Tosmydenne u XuMHU4YECKUE CBOMCTBA KUCTIOT
WHIUKATOPOB B pacTBOPax KUCIIOT. https://m.edsoo.ru/ffOdfee2
HN3ydyenue B3auMOJICHCTBUS OKCHIA
menu (II) ¢ pacTBopoM CepHOM KUCIIOTHI,
KHUCJIOT C METaJUIaMHU.
Cosmn. Homenkiarypa couieil.
®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA
Conu (cpemnue): HOMEHKIIATypa, CIocoObI . . bubnuoreka [IOK
46 . coneil. [lonydyenue comnent.
MOJYYEHHUS, XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
BriTecHeHHe OJIHOTO MeTasuia Ipyrum
13 pacTBOpPa COJIU.
[IpakTuueckas padota Ne 6. Permenue Pemenue skcnepuMeHTAIBHBIX 3a7a4 MO
47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME TeMe «BakHelnme Kiaccel bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX HEOPraHUYECKUX COCIUHEHUI. https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
['eneTnyeckas cBSI3b MEXKy KiIaCcCaMU
HEOPraHWYECKUX COCIMHEHUM.
['eneTnueckas cBsSI3b MEXKIY KilacCaMU p bubnmoreka [JOK
48 . HccnenoBanue o0pa3ios
HEOPraHUYeCKUX COeTUHEHNHN https://m.edsoo.ru/00ad9a50
HEOPraHWYECKUX BEUIECTB Pa3IMYHBIX
KJIACCOB.
49 O06o001IeHre 1 cucTeMaTr3amus 3HaHUHA Oxcuapl. KUCIIOTHI U cOH. bubmuoreka [JOK




OcHoBanusl. ['eneTnyeckas CBsI3b MKy
KJIaCCaMU HEOPraHUYECKUX
COEIUHEHUI.

https://m.edsoo.ru/00ad9cb2

KonTpomasnas pabora Ne3 no teme

Oxcunsl. KruciaoTer u conu.
OcHoBanusl. ['eneTnyeckas CBsI3b MEXKILY

bu6mmoreka [IOK

50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX
. KJ1accaM¥u HEOPraHUYeCKUX https://m.edsoo.ru/00ad9ela
coeqUHEHHH .
COEIMHEHHUH.
[TepBbie MONBITKYN KIacCUpUKAITTU
[TepBbie MOMBITKH KIacCUpUKAIITT XAUMHAYECKUX 3JIEMEHTOB. [loHsTHE O
bu6mmoreka [IOK
51 XUMUYECKUX dJIeMEHTOB. [loHsTHE O Tpymmax TPYIIax CXOJHBIX JIEMEHTOB
https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB (TIeT0OYHBIC U TIEIIOYHO3EMETTEHBIE
METaJIJIbI, TAJIOT€HBI, HHEPTHBIC Ta3bl).
ITepuonnueckuii 3akoH. [leprnoanueckas
. cucTeMa XuMHYeCcKuX 3yemMenToB /I, W.
[Tepuonnueckuii 3akoH u [lepuoandeckas
MenneneeBa. KoporkonepuoaHas u bu6moreka [IOK
52 cHCTEeMa XMMHUYECKHUX 3yieMeHToB /l. 1.
JUTHHHOTIEpUOAHAS (hOPMBI https://m.edsoo.ru/00ada52c
Meuneneena .
[lepronueckoit CUCTEMbI XUMHYECKUX
anemenToB JI. . Meneneena.
Ilepuone! 1 rpyimnsl. Puznyeckuii
53 [Tepuoapl, rpyniibl, IOATPYIIILI g o bubmorexa OK
CMBICJ OPSAKOBOTO HOMEpPa, HOMEPOB
’ ’ p pa, p https://m.edsoo.ru/00ada52c
Mepro/Ia U TPYIIIbI AJIEMEHTA.
54 Crpoenue atomoB. CocTaB aTOMHBIX SIJIEP. Crpoenue aromoB. CocTaB aTOMHBIX bu6mmoreka [JOK
M3oTomnsl saep. M3oTonsl. https://m.edsoo.ru/00ada342
OnekTpoHbl. CTpoeHue 3IEKTPOHHBIX
CTtpoeHue IeKTPOHHBIX 000I0YeK aTOMOB 0001104k aTOMOB TepBbIX 20
. bubnmoreka [JOK
55 anemeHToB llepuonnueckoit cucremsr 1. U. XHUMHYECKHUX 3JIEMEHTOB

Menneneesa

ITepuognueckoit cucremsl [1. U.
Menpeneesa.

https://m.edsoo.ru/00ada6bbc




XapakTepucTuKa XUMUUYECKOTO IJIEMEHTA 110

XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepnoguueckoii cucreme /1. M.

. Memnpeneena. bubnuorexa [JOK
56 ero noJjioxkeHuto B Ilepuoauueckoii cucreme
3aKOHOMEPHOCTH U3MEHEHUS https://m.edsoo.ru/00ada824
. . MenneneeBa
paamyca aTOMOB XMMUYECKUX 3JIEMEHTOB,
METaJUTMYECKUX U HEMETAITHYECKUX
CBOWCTB IO TPYIIaM U TIEPHOIaM.
3nauenune [lepronuyeckoro 3akoHa 1
3nauenue Ileprnoauyeckoro 3akoHa ajis .
[Tepuoandeckoit cCUCTEMBI XUMUYECKUX
pa3BuTHA HayKku U npaktuku. /. 1. bubnuoreka [JOK
57 . 5JIEMEHTOB JUISl Pa3BUTHS HAYKH 1
MenneneeB — y4€HbIM, EAAror u .. https://m.edsoo.ru/00ada96e
npaktuku. J[. 1. MenneneeB — yu€Hbli 1
TpaKJIaHUH.
TpakJIaHUH.
53 DIJIEKTPOOTPUIIATETLHOCTh ATOMOB DIIEKTPOOTPHUIIATETLHOCTh XUMHUECKUX bubnuorexa [JOK
XUMHUYECKUX JIEMEHTOB 3JIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HNonnas xumuyeckas CBsi3b Nonnas cBs3b.
https://m.edsoo.ru/00adac34
Xumundeckas cBsi3b. KoBaleHTHas bu6moreka [IOK
60 KoBanentHas nonsipHas XuMHU4ecKas CBs3b
MOJISIpHAS CBS3b. https://m.edsoo.ru/00adaab8
Xumunueckas cBsi3b. KoBaleHTHas bu6moreka [IOK
61 KoBaneHntHas HenossipHasi XMMUYECKasi CBS3b
HEIOJIsIpHAs CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb OKUCIICHUS. CreneHb OKUCIIEHUS.
https://m.edsoo.ru/00adae28
OKUCITUTENBHO
BOCCTaHOBUTEIIbHBIC peakiuu. [Iporeccol
OKHCIIEHUS U BOCCTAHOBJICHUSI. bubnuoreka [JOK
63 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU

[IpoBeneHne ombITOB,
WUTIOCTPUPYIOIIHUX IPUMEPBI
OKHUCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX

https://m.edsoo.ru/00adb076




peakuuii (ropeHue, peakuuu
Pa3IoKEHUs, COCUHEHMUS).
bu6mmoreka [{OK
64 OKucCIUTeIN U BOCCTAHOBHUTEIIH OKuCIUTeIN U BOCCTAHOBHUTEIIH.
https://m.edsoo.ru/00adb076
Nzyuenne o00pa3ioB BemecTB
65 Kontponbhas padota Ne4 o teme «CTpoeHHE | METAIIIOB M HEMETAILIOB, bu6mmoreka [IOK
aToMa. XUMHUYECKasi CBS3b B3aMMO/ICVCTBUE TUIPOKCH/IA [IUHKA C https://m.edsoo.ru/00adb486
pacTBOpaMu KHUCJIOT U IIEJI0YeH.
Oxcuapl. Kuciots! u coiu.
66 PesepBHblit ypok. O60011eHNE U OcnoBanus. I'eneTnueckas cBsasp Mexay | bubamoreka [JOK
CHCTEMaTH3alHs 3HAHUI KJlacCaM¥y HEOPraHUYECKUX https://m.edsoo.ru/00adb33c
COEIUHEHU.
Knaccudukarus XuMAueCcKuX peakiun
PesepBHblit ypok. O60011eHNE U ¢ e bubnuoreka [JOK
67 . (coenuHEeHMS, PA3JIOKEHUS, 3aMEIIICHUS,
CHUCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
oOmeHa).
68 PeseprubIit ypok. O6001eHNE 1 Pacuértel mo xumMuueckum bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI YPaBHEHUSIM. https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME




9 KUIIACC

DJIEeKTPOHHBbIE
nu¢poBbIe
Nen/m | Tema ypoka Conepxxanue ypoka bp
o0pa3oBarte/ibHbIE
pecypcsl
[Tepnoanueckuit 3akoH. [lepnoanueckas [Tepnoanueckuit 3akoH. [lepuoanueckas
bu6mmoreka [IOK

cucTeMa XUMUYECKUX 3neMeHToB /. U.
Meuneneena

cHUCTeMa XUMUYECKUX 351eMeHToB JI. 1.
MenpneneeBa. CTpoeHuEe aTOMOB.

https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMHUYECKHUX DJIEMCHTOB IMEPBBIX TpéX
MEepHOJIOB

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB
XUMHYECCKUX JJICMCHTOB IICPBBIX TpéX

MEepUOJIOB, KaJlHs, KaJdblHUsi HW  HX
CoeqUHEHNN B COOTBETCTBUH C
MOJIOKEHIEM DJIEMEHTOB B

[lepuonnueckoil cucTEME€ M CTPOCHHEM
UX aTOMOB.

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

Knaccuduxanms u HOMEHKJIaTypa
HEOPraHMYECKUX BELIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCSIIUXCS K
pa3IUYHBIM  KJIacCaM  HEOPraHU4eCKHX
COeIMHEHUH, reHeThyecKas CBSI3b
HEOPraHMYECKUX BEIECTB.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Buapsl xuMnueckoy CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PEMIETOK

CrpoeHue BelecTBa: BHJbI XUMHYECKOU
CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA
KPUCTAJUIMYECKOW  PEIIETKH U BHUJA
XMUMHUYECKOM cBs3U. (O3HaKoMmJIeHHE C
MOJEISAMU  KPUCTAUNINYECKUX PEIIETOK
HEOPraHMUYECKUX BEIECTB — METAUIOB U
HeMmeTalyioB  (rpadura W anMmasa),

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6




CJIOXHBIX BEILECTB (XJIOpUAA HATPUS).

KonTponsnas padora Nel no teme
«[loBTOpeEeHue u yrinyOneHue 3HaHUM
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

Crpoenne atomoB. Knaccudukarus u
HOMEHKJIATypa HEOPTraHUIECKUX
BeniecTB. Kitaccupukanus XuMHIECKUX
pEaKUUii MO Pa3IUYHBIM TPU3HAKAM.

Knaccudukanus XuMHYECKUX peakiuuii mo
Pa3INYHBIM IPU3HAKAM

Knaccuduxkanus XUMHYECKHUX
peakiuii 1Mo pa3IMyHBIM TMpHU3HaKaM (110

YUCIy W COCTaBy Y4YacTBYIOIIUX B
peakmuu  BEIIeCTB, IO  TEIUIOBOMY
abdexTy, 1O UBMEHEHHUIO CTEIeHEH
OKHCIICHHSI XUMHYECKUX DJIEMEHTOB, TIO
o0paTuMoCTH, o y4acTHIO
KaTaimuz3aTopa). DK30- u
SHJIOTEPMHUECKHE peakmuy,

TEPMOXUMHUYECKHE YPAaBHEHUSI.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

IlonaTtue o CKOPOCTH XHUMHYSCKOM pEaKkIuu.

IloHsATHE O TOMOT€HHBIX B T€TCPOTCHHBIX
peaKnusiax

[ToHsITHE O CKOPOCTU XUMUYECKOI
peakuuu. [lorsiTre 06 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX PEaKIIHSIX.
[ToHsiTHE O TOMOTEHHBIX U
reTeporeHHbix peaknusx. [lonsrue o
katanuse. VccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMUYECKOU PEaKIUU OT
BO3JICHCTBUS PA3NTUYHBIX (PAKTOPOB.

bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

ITonsaTrue 0 XUMHUUYECKOM PaBHOBCCHHU.
CDaKTOpLI, BJIMAIOIIHUEC HAa CKOPOCTH
XHMHYECKOH pCaKkiuun U MOJIOXKECHUC
XUMHUYCCKOTO paBHOBECHUS

ITonsaTue 0 XMMHUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAOIINC Ha CKOpPOCTb
XUMHYECKOMN p€akiimukn " MOJIOKCHUC
XUMHUYCCKOTO paBHOBECHA.

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
peaxiuu.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHBIC
pcaKkuuu, 3J'IeKTp0HHLII71 OaaHc

bu6mmoreka [JOK
https://m.edsoo.ru/0O0adcade




OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocraBiieHUEe YpaBHEHUM
OKHUCJIMTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuil ¢ UCIOIb30BaHUEM METO/1a
aneKkTpoHHOro O6ananca. [IpoBenenue
OTIBITOB, HJUTFOCTPUPYIOMIUX TPHUMEPHI
OKHUCJIMTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3IoKeHusl,
COEJIMHEHUS).

10

Teopust SMEKTPOTUTUUECKON TUCCOITHAITUH.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Teopus JIEKTPOJIMTUYECKON
IYCCOIIMAIINH. DJIEKTPOJIUTHI u
HeaﬂeKTPOJ'H/ITBI. KaTI/IO HBbI, AHUOHBLI.

MexaHu3M OUCCOIMAIMM  BEIIECTB C
pa3IUYHBIMU BUJAMU XUMUYECKOU CBSI3H.
Creneup guccormanuu. CHIBHBEIE U
cnabbie  anmekTponuThl. MccnemoBanue
AIEKTPOTPOBOIHOCTH pacTBOpOB
BEIIECTB, nporiecca JACCOIAIIN
KHCIIOT, IIelIo4Yeld W coJied (BO3MOYKHO
HCIT0JIb30BaHNE BUJICO MATEPHAIIOB).

bu6moreka [IOK
https://m.edsoo.ru/00adcd68

11

Hounble ypaBHEHUS peaKIIHid.

Peakniuu wmonHOrOo o0OMeHa. VYcioBus
MPOTEKAHUs PEaKUid HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE  WOHHBIC
ypaBHeHus  peakumii. KadecTBeHHbIE

p€aKuun Ha HOHBI.

bu6moreka [IOK
https://m.edsoo.ru/00add448

12

XUMHUYeCcKre CBOMCTBA KHCIIOT ¥ OCHOBAHUM
B CBCTC HpeI[CTaBJIeHI/Iﬁ 00
SHGKTpOHHTquCKOﬁ JAUCCOLMAaIIH.

CBoOCTBa KUCIIOT, OCHOBAaHUH B CBETE
npeCcTaBiIeHUN 00 3IEKTPOIUTHYECKON
JMCCOLMALINN.

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

13

XMUMHYECKHE CBOMCTBA COJIEU B CBETE
MIPEJICTaBICHUIA 00 IEKTPOTUTUYECKOM

CBolJicTBa coJieii B CBETE
MPEJICTABICHUI 00 AMEKTPOTUTUYECKOM

bu6mmoreka [JOK
https://m.edsoo.ru/00add8b2




JIUCCOIAIIHH.

JUucCconuralmu.

14

[TonsTue 0 ruapOIU3E COJeH

[TonsiTHE O TUAPOIU3E COJICH.

bubnuoreka [IOK
https://m.edsoo.ru/00add9d4

15

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN

KadgecTtBeHHBIC PCaK Ha NOHBI.
Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4.

bu6mmoreka [{OK
https://m.edsoo.ru/00addd12

16

[IpakTueckas padota Ne 1. «Pemenue
OKCIICPUMCHTAJIBHBIX 3aa4»

[IpoBeneHne ONBITOB, WILTFOCTPUPYIOIIUX
IIPU3HAKYU IIPOTEKAHUS PEAKLIUNA HOHHOTO
obmeHa (0Opa3oBaHue Ocajika,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI).
Pacno3naBanne HEOPraHMYECKUX
BEUICCTB C IIOMOIIBIO KAYECTBECHHBIX
peakuuii Ha HOHBI

bu6morteka [IOK
https://m.edsoo.ru/00addbfa

17

KonTponsnas pabora No2 o teme
«ONEKTPOJINTUYECKAS AUCCOLIUALIMSL.
XUMHUECKUE PEaKkIMM B PAaCTBOPaX»

OKHUCIINTEIFHO-BOCCTAHOBUTEIIHHBIE
peaknuu. Peakiimu HOHHOTO 0OOMEHa.

bu6moreka [IOK
https://m.edsoo.ru/00addecO

18

OO01as XxapakTepUCTUKa raJIOreHOB.
XUMUYECKUE CBOMCTBA HA IPUMEpPE XJI0pa

OO011ast XapakTepUCTUKA FaJIOr€HOB.
OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.
Crpoenue u pu3HIeCcKre CBOMCTBA
MPOCTHIX BEIIECTB — rajOreHoOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3aMMOJCHCTBHE ¢ METAIlJIaMH,
HeMeTalIaMHu, mieno4aMu). OTmbIThL,
oTpaxaronue hpu3ndeckue u
XMUMHYECKHE CBOMCTBA raJIOT€HOB U UX
coeMHeHUH (BO3MOKHO UCTIOIB30BaHUE
BUJICOMATEPHUAIIOB), 03HAKOMJICHHE C
oOpa3iamMu XJI0pua0B (TaJOreHUIOB).

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

19

XnopoBojopoa. CoJisiHast KUCIOTA,

XnopoBojopod. CoJisiHast KUCIOTA,

bu6mmoreka [JOK




XUMUYECKHE CBOMCTBA, MOJTYUYECHUE,
MIPUMEHEHUE

XUMHYECKHE CBOMCTBA, MOJIyYCHUE,
npumeHenue. 3yuenue oOpasuos
HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJIsIHOM KucnoThl. [IpoBenenue
KaueCTBEHHBIX PEAKITUN Ha XJIOPHJI-
WOHBI ¥ HAOIIOICHHUE TTPU3HAKOB MX
MPOTEKAHUS.

https://m.edsoo.ru/00ade104

[IpakTiueckas padora Ne 2 o Teme

[elictBue xJjiopa W XJOPOBOJOPOJa Ha
OpPraHu3M YeJoBeKa. Baxwnerimme

bu6morteka [IOK

20 «[lonydyeHue coyIHON KUCIOThI, U3y4YEHUE
B . XJIOPUJBI U KX HAXOXKAEHUE B IIPUPOJIC. https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKHUX .
. Pac4€Thl N0 XUMUYECKUM yPaBHEHUSIM. bubnuorexa [JOK
21 peakuum, eCiu OJWH U3 PEareHTOB JIaH B
https://m.edsoo.ru/00ade488
U30BITKE.
” OO6mrast xapakTepucTHKa 31eMeHTOB VIA- OO0mras XxapaKTepuCTHUKA JIEMEHTOB bubnuorexa [JOK
TPYIIIBI VIA-rpynmsr. https://m.edsoo.ru/00ade64a
OcoOEHHOCTH CTPOCHHST ATOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.
Crtpoenue u pu3HIeCcKre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOa U CEpPHI.
AnnoTponHbie MOIU(MUKALIUN CEPHI. P B PO P
.. . AmtoTpornHbie MOU(BUKAITUN KHCIOPOIa bu6moreka [IOK
23 Haxoxnenue cepbl U €€ coOeTMHEHUH B N
N U cepbl. XUMHUYECKHE CBOKMCTBA CEPHI. https://m.edsoo.ru/00ade64a
npupoje. XMuMUYECKHE CBOMCTBA CEpPbI i .
Haxoxnaenue cepol u €€ coelMHEHUN B
npupoje. O3HakOMJIeHHE C 00pa3amu
Cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
24 CepoBonopos, cTpoeHue, puzndeckue u CepoBoniopos, crpoenue, ¢puszndeckue 1 | bubamoreka [JOK
XUMHUUYECKUE CBOMCTBA XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00ade802
25 Oxcuppl cepbl. CepHast KMCIIOTA, Oxcnppl cepbl Kak peACTaBUTEIN bubnuoreka [IOK




¢du3nvecKkrne 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHHE

KHUCJIOTHBIX OKCUJIOB. CepHasi KHCIIOTa,
¢u3nUeckrue 1 XMMHYECKHE CBOCTBA
(oO1me Kak mpeacTaBUTENs Kiiacca
kuciot u cneruduueckue). Comu
CEpPHOM KUCJIOThI, KAUECTBEHHAS
peaknus Ha cynbgar-uoH. Habmonenue
nporecca 0OyrJIMBaHUs caxapa Mo
JIEMCTBUEM KOHLIEHTPUPOBAHHOMN
CEPHOU KUCIIOTHI, U3yYEHHUE
XUMUYECKUX CBOMCTB pa30aBICHHON
CEPHOU KUCIIOTHI, MPOBECHUE
KaueCTBEHHOM peakuuu Ha cyab}ar-uoH
1 HaOIOZICHUE TIpU3HAaKa e¢
MIPOTEKAHMUSL.

https://m.edsoo.ru/00adea28

XuMudeckue pCaKknuun, JCKamunue B OCHOBE
IIPOMBIIIJIICHHOT'O crnocoba IIOJIYYCHHUSA

XHUMUYECKUE PEeaKIInH, JIeKaIlie B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
MOJIy4EHUS] CEPHOM KUCIIOTHI.
[IprMeHeHne CepHOM KUCTOTHI.

bu6moreka [IOK

26 . XUMHUYECKOE 3arps3HEHUE OK arorien
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE P Py https://m.edsoo.ru/00adec8a
N Cpelbl COCTMHCHUSIMHU CePhI (KHCIIOTHBIC
OKPYXAIOIIEW CPeSIbl COCTMHEHUSIMU CEPBI
PYAIOHICH Cped 8 P JIOK]IM, 3arPSI3HEHUE BO3/IyXa U
BOJIOEMOB), CITOCOOBI €T0
MPEIOTBPAILICHUS.
Brruncnenune maccoBoii 40K BBEIXOa . bubmuoreka [JOK
27 Pac4€Tpl N0 XUMHUYECKUM YPaBHEHHUSIM.
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa HIEeMEeHTOB V A- OO11as xapakTepUCTHUKA STIEMEHTOB
73 rpynnsl. A30T, paclipoCTpaHEHUE B VA-rpymbl. OcCOOEHHOCTH CTPOCHUS bubmuoreka [JOK

npupoje, GU3NIEcKue U XUMUIECKHE
CBOMCTBA

ATOMOB, XapaKTCPHLIC CTCTICHU
OKHCJICHHA. A3OT, pacinpoCTpaHCHUC B

https://m.edsoo.ru/00adeea6




npupoze, GU3NYecKue 1 XUMUYECKHE
cBoiictBa. Kpyrosopor azora B
npupoie. O3HaKOMJIEHUE C
(GU3NIECKUMU CBOWCTBAMH a30Ta U
erocoeIuHeHni (BO3MOKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB),
oOpa3LaMu a30THBIX y10OpeHU.

AmMuak, ero ¢usnueckue u
XMMHYECKHE CBOMCTBA, TIOJIYYEHHUE U

29 AmMuax, ero (pu3NYECKue 1 XUMUYECKHE npuMmenenue. Coslu aMMOHUS, UX bubnuoreka [JOK
CBOICTBA, MOJYYEHUE U TPUMEHEHUE bu3nYecKue U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/00adf004
npuMeHenne. KaduecTBeHHast peakius Ha
HWOHBI aMMOHHUSI.
[TpakTrueckas padota Ne 3 o Teme [Tonydenue , coOupanue,
30 [Tonyuyenue a aka, U3y4eHHue ero aCIO3HABAaHUE U U3YYEHUE CBOMC bubamorera LOK
«Ilonyuenne ammuaka, u HUE er [IO3HABAaHUE U U HUE CBOWCTB
YA > 13T P v https://m.edso0.ru/00adf180
CBOMCTB» aMMHMaKa.
A30THas KuCIIOTa, €€ TOJy4eHHE,
dusznueckue M XMMHUYECKHE CBOICTBA
" of0le Kak NpeacTaBUTeNs — Kiacca
A3oTHas Kuciora, e€ hpusndeckue u (0bm e bubnuoreka [JOK
31 . KHCIIOT u cneruduueckue).
XUMHYECKUE CBOUCTBA . . | https://m.edsoo.ru/00adf306
B3anmogelictBue  KOHLIEHTPUPOBAHHOU
A30THOW KHUCJIOTHI C MeAbl0 (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB).
Hcnonb3oBaHue HUTPATOB U COJIEU
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUSA | aMMOHHUS B KAYECTBE MUHEPAIbHBIX
3 B KayecTBE MUHEPAJIbHBIX yI0OpEeHUH. ynoOpeHuit. XuMu4eckoe 3arpsa3HeHne bubnuoreka [IOK

XHUMHYECKOE 3arpsA3HCHUC Oprnca}omeﬁ
Cpeabl COCANHCHUSAMU a30Ta

OKpYXarollen cpeabl COEIMHEHUSIMU
a30Ta (KUCIOTHBIE I0K]IH, 3aTPsS3HEHHE
BO3/lyXa, MMOYBBI U BOJIOEMOB).

https://m.edsoo.ru/00adf518




[IpoBeneHne KaueCTBEHHBIX PEAKIUA
Ha HOH aMMOHUSI U U3yYCHHE
MPU3HAKOB UX MPOTEKAHHUS.

33

®docdop. Oxcua pocdopa (V) u pochopuas
KHCJIOTa, (1)I/ISI/I‘ICCKI/IC U XUMHUYECKUEC
CBOMCTBA, ITOJIy4CHHE

dochop, amutoTponHBIE MOTU(DUKAAN
docdopa, pusndeckre u XUMHUICCKUC
cBoiictBa. Okeunp pocdopa (V) u
docdopHas kuciora, pusndeckue u
XUMHYECKHE CBOMCTBA, MOJyYCHHE.
O3zHakomiieHne ¢ (U3HUYECKUMU
cBoiictBamu ¢docdopa U erocoeTMHEHUN
(BO3MOXHO HCTIOJE30BaHUE
BHJIEOMaTepHaIOB), oOpa3iamMu
docopHbIX ynoOpeHuil.

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanne GpocdaToB B Ka4yecTBE
MHHEPATbHBIX YI0OpEeHHH. 3arpsi3HeHNE
MIPUPOIHOM cpenbl hochaTamu

Hcnonws3oBanue GocharoB B kayecTBe

MUHEpaIbHBIX ynoopenuid. [IpoBenecHue
KaueCTBEHHBIX peakiuii Ha (ocdar noH
U U3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

35

Yrnepon, pacpocTpaHeHue B MPUPO/IE,
¢buznyecKkue U XuMUYeCKHe CBOWCTBA

OO11as xapakTepUCTUKA 3JIEMEHTOB
IVA-rpynmer. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTEIIEHU
OKHUCJICHUS. YTIEpO, aJNIOTPOITHbIE
Moau(UKAINH, PACTIPOCTPAHEHHE B
npupojie, GU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. Aacopbuus. Kpyrosopor
yraepoza B npupoje. U3ydenue
MOJEIEN KPUCTAUNINYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa,
03HAKOMJICHHE C ITPOLIECCOM aICOPOLIUH
pPacTBOPEHHBIX BEILECTB

bubnuoreka [JOK
https://m.edsoo.ru/00adfd9c




AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOra3a.

Oxcuppl yriaepoaa, ux Gu3ndecKue u

Oxcuppl yriaepoaa, ux pusndeckue u
XUMHYECKHE CBOMCTBA, IEHCTBHE HA
JKUBBIC OPTraHU3MBI, MTOJTY4CHUE

36 XUMHUYECKHE CBOMCTBA. DKOJOTHICCKUE MpUMEHEHUE. DKOJIOTHUECKUE bu6mmoreka [IOK
poOJIeMBbI, CBSI3aHHBIEC C OKCUJIOM YyTiepoja poOJIEeMBbI, CBSI3aHHBIE C OKCUIOM https://m.edsoo.ru/00adfebe
Iv) yraepona (IV), runoresa riobanbHOTO
MOTEIUICHHS KJTUMaTa, MapHUKOBBIH
3¢ dexr.
VYronpHas KUCIOTa U €€ COJIM, MX
bu3ndecKkue W XUMHUYECKHE CBOWCTBA,
TOJTyIeHUE u MIPUMEHEHUE.
" i P bubnuoreka [IOK
37 VYroapHasg KUCIOTa U €€ COJTN KauecTtBenHass peakiuss Ha KapOOHAT-
https://m.edsoo.ru/00ae006c
noHbl. Mcnonp3oBanue KapOOHATOB B
ObITYy, MEIUIIMHE, MPOMBIIIJIECHHOCTH H
CEIbCKOM XO35IMCTBE.
[Tonyuenue, cobupanue, paco3HaBaHUE
IIpaktryeckas pabota Ne 4 o Teme ¥ U3y4eHHE CBOMCTB yrIIEKHMCIIOTO Ta3a, BuGmiorexa LOK
38 "[lostydeHue yriieKuciaoro rasa. MPOBEJICHUE KaYE€CTBEHHBIX PEaKIIMil Ha
" https://m.edsoo.ru/00ae027e
KauectBeHHas peakius Ha KapOOHAT-HOH KapOOHAT —MOH U W3yYeHUE MPU3HAKOB
UX MPOTEKAHMUS.
[lepBonauanbHble  MOHATUA 00
OpPraHMYEeCKUX  BeIlleCTBaX  Kak O
COCMHEHUSAX yriepoaa (MeTaH, 3TaH
[TepBoHauanbHBIC MOHATHS 00 A yrnepona ( ’ ’
STWJICH, AaleTHJIeH, JTaHOJ, TiulepuH, | bubmuoteka [IOK
39 OpPraHMYECKUX BEHIECTBAX KaK O
YKCYCHast KHCJIOTA). IIpuponnseie | https:/m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
UCTOYHUKUA  YIJIEBOJOPOAOB  (Yrodb,

OPUPOJHBIN Ta3, He(PTh), MPOAYKTHI HUX
nepepaboTku (OEH3WH), UX POJIb B OBITY H




MPOMBIIIIICHHOCTH. [onsitue 0
OMOJIOTUYECKH  BAXXHBIX  BEIIECTBAX:
Kupax, Oemkax, yriieBoJiax — U UX poJju B
KU3HU YyeJoBeKa. MarepuaiibHOE
€IMHCTBO OpraHUYECKHX "
HEOPraHMYECKUX COCAMHCHHIA.

Kpewmuuii, ero ¢pusnueckue u
XMMHYECKHE CBOMCTBA, MOJIy4€HUE U
npuMmeHenne. CoelMHEeHUs! KPEMHHUSI B
npupoje. Obiue npeacraBaeHus o0
okcuze kpemuus (IV) u kpemHueBoit
kucnoTe. CUITMKAThL, UX UCIIOJIb30BAHNE B
ObITY, B IPOMBIIIJIEHHOCTH. Baxkneliniue
CTPOUTENIbHBIE MaTepHallbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OCTOH, JKeJIE300ETOH.

bu6moreka [IOK

40 Kpemuuii u ero coequHeHns
[Tpo6aemMbI 6€30MacHOTO UCTIOIB30BAHMS https://m.edsoo.ru/00ae080a
CTPOMTEINIBHBIX MAaTEPHUATIOB B
MMOBCEIHEBHOM XU3HU. O3HAKOMJICHHUE C
MPOAYKIIMEH CUIIMKATHOU
npoMblnUIeHHOCTH. [IpoBeaenune
KAUECTBEHHBIX PEAKIMI HA CHJIMKAT-UOH
Y U3Y4YECHHE MPU3HAKOB MX IPOTEKaHUS.
N3ydyenune o6pa3lioB MaTepuaioB
(cTexino).
[IpakTuueckas padota Ne 5. Pemenue
Pemienne skcrniepuMeHTaNbHBIX 334a4 110
SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME . bubnuoreka [JOK
41 . TeMe «BakHelllne HeMeTallJIbl U UX
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS».
COCTMHEHUS
4 KonTtponpHast padota Ne3 o teme XVMMHYECKHE CBOWCTBA.- HEMETAJUIOB, bubnuorexa [IOK

«BaxHelIe HeMeTauIbl U UX

WX COCIUHEHNH.

https://m.edsoo.ru/00ae0el 8




COCAUHECHUA»

OOmast XxapakTepUCTUKAa XUMUYECKHX

OO01as xapakTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU
UX 1oJIokeHus B [lepuoanueckon
CUCTEME XMMHUYECKUX 31emeHToB Jl. 1.
MenperneeBa U CTPOCHHS aTOMOB.

43 JJIEMEHTOB — METAIUIOB. MeTammueckas Crpoenne MeTaiuioB. MeTauinyeckast bubmorexa [IOK
CBA3b U METAJUINYECKast KPUCTAILUINYECKAsA CBA3b U METAJINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nyecKre CBOKMCTBAa METAIIOB KPUCTAJUTMYECKAS PEIIETKA.
DuU3NYECKUE CBOMCTBA METAJIOB.
O3HakoMieHHE C 00pa3aMyu METaJIOB
U CIIJIAaBOB, UX (PU3UUECKUMU
CBOMCTBaMH.
XHWMHUYECKUE CBOMCTBA METAJUIOB. XHUMHUYECKUE CBOMCTBA METAIIJIOB.
. . . . bu6moreka [IOK
44 DJIEKTPOXUMHUYECKHUI P HATPSKECHUI DNIEKTPOXUMHUYECKUH P HAIPSHKEHU I
https://m.edsoo.ru/00ael 156
METaJUIOB METaJIOB
OO6mmue crmocoObI MOTYICHHS METAIIOB.
OO6mme cnocoObI MOTYYCHHUS METAIOB.
CmutaBel. BeruucieHnus o ypaBHEHUAM bubnuoreka [JOK
45 . N3ydyenue oOpasnoB MaTepuaioB
XMMHUYECKUX PEAKUUI, €CIIA OJUH U3 https://m.edsoo.ru/00ael 156
(CruTaBBI METAIIJIOB).
peareHTOB COJIEPKUT MPUMECH
[loHATHE O KOPpPO3UM METAILIOB,
OCHOBHBIE CHOCOOBI 3alllUTBl HX OT
koppo3uu. CrutaBel  (CTayib, Yyr'yH,
JIOPATFOMUHUN OpoHsa u ux
P ’ P ) bubnrorexa [JOK
46 [lonatue 0 KOppO3UU METAIIIOB MIPUMEHEHHUE B ObITY u
https://m.edsoo.ru/00ael1278
MPOMBIIIEHHOCTH. Nzyuenune
pE3YyNbTaTOB KOPPO3UH METAJIJIOB
(BO3MOKHO HCIIOJIb30BaHUE

BI/II[COMaTepI/IaJ'IOB).




47

IIenouyHble METaJLIIBI

[IlenoyHble METaIIBL: TIOJOXKEHUE B
[lepuoguyeckoil cucTEME XUMHYECKHX
anemenToB /. 1. MenneneeBa, cTpoeHue
UX aTOMOB, HAaXOXJEHUE B NPUPOJE.
dusndecknue U XMMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus u kanusi). Habmonenue
U ONHMCAHHWE IMPOLECCOB OKpaIIMBaHUS
IUITAMEHU  HMOHAaMHM  HATpus,  Kajus
(BO3MOXKHO HCIIOJIb30BAaHUE
BHJIEOMATEPHAJIOB),

BsanmonelictBue BOJIBI C METAIIaMH
(HaTpueM u KayplieM) (BO3MOXKHO
HCI0JIb30BaHNE BUICOMATEPHAIIOB).

bu6mmoreka [{OK
https://m.edsoo.ru/00ael14b2

48

OKcubl ¥ THAPOKCUIBI HATPHUS U KaJTUS

OKCI/I)II)I nu I‘I/I)IPOKCI/I)II)I HanI/ISI " KaJius.
[IpuMeHeHne MeN0YHbIX METAJJIOB U UX
COEIUHEHU.

bu6moreka [IOK
https://m.edsoo.ru/00ae14b2

49

Illenouno3eMeNnbHbIC METAIIBI — KAJIBIHWN 1
MarHui

IllemouyHO3eMETBbHBIC METAILTBI
MarHiy U KaJILIUH: MTOJIOKEHUE B
[Teprnoanueckoil cucTeMe XUMHUYECKUX
anemenToB 1. 1. Menpneneesa, ctpoeHue
UX aTOMOB, HaXOXX/ICHUE B MIPUPOJIC.
dusznyeckre ¥ XUMHUYIECKHE CBOMCTBA
Maraus 1 Kanelus. Mccinenosanue
MIPU3HAKOB MPOTEKAHMS Ka4ECTBEHHBIX
peaKkInii Ha HOHBI: MAarHUs, KaJIbIUs.

bu6moreka [IOK
https://m.edsoo.ru/00ael5e8

50

Baxkueiinune coefuHeHU KaJlbIUA

Baxkneiime coeqMHEHNs KaabIHs
(oxcua, TuIpoKcu, conn). M3yuenue
0COOEHHOCTEH B3aUMOAEHCTBUS OKCHAA
KaJIbIUsS M HATPHS C BOJOHU (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB).

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8




Habnronenue u onucaHue mpoieccoB
OKpaliruBaHHWs IIJIaMCHHU HOHaAMU
KaJIbLUs (BO3MOXHO HCIOJIb30BAHNE
BHJICOMATEPHUAIIOB).

dusnueckre M XUMHUUYECKUE CBOMCTBA

51 O06o01IeHre U cucTeMaTu3alus 3HaHu !
METaJlIOB.
. . JKEcTkocTh BOABI M CIOCOOBI €8 bu6mmoreka [IOK
52 JXKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS
yCTpaHEHUS. https://m.edsoo.ru/00ae1886
[Tpaktuueckas padota Ne 6 o Teme . . .
g ) HccnenoBanue CBOMCTB KECTKOM bub6mmnoreka IIOK
53 JKécTkocTh BOABLI M METOIBI €6
" BOJIBI. https://m.edsoo.ru/00aelae8
YCTpaHEHHS
AOMUHHIA: TOJIOKEHUE B
[Tepuoaudeckoit cucreMe XHMHYECKHUX
54 ASTIOMUH anemenToB [[. . MenneneeBa, ctpoenne | bubmmoreka [JOK
aToMa, HaXO0XXJICHHUC B npupoze. | https://m.edsoo.ru/00aelc64
®u3nueckue M XUMUYECKHE CBOMCTBA
ATIOMUHUSL.
AMdoTepHbIe CBOMCTBA OKCHIA U
55 AMdoTepHbIe CBOMICTBA OKCHIA U rUJIpokcHaa amoMunus. MccnenoBanue bubnuorexa [JOK
THAPOKCHIA aM(oTepHBIX CBOKMCTB TUAPOKCH 1A https://m.edsoo.ru/00aelc64
QTIOMUHUS ¥ THIPOKCHUIA ITUHKA.
Keneszo: nmojoxxeHue B
[Teproanueckoit cucteMe XMMUYECKUX
snemeHTOB J. 1. MeneneeBa, ctpoeHue
56 Weneso aToMa, HaXO0XJEHUE B IPUPO/IE. bubnuoreka [JOK

du3znyecKrue U XMuMHUYECKHE CBOMCTBA
Jkenesa. MccnegoBanue mpornecca
TOpPCHUA KCJIC3a B KUCIIOPOAC (B03M0)KHO
HCIIOJIb30BAHUC BI/II[COMaTepI/IaJ'IOB).

https://m.edsoo.ru/00aeld86




Oxkcunpl, Tuapokcusl u con xenesa (1) u

Oxcuppl, TUAPOKCHUIBI U COJIU JKEJe3a

bubnuoreka [IOK

57 (IT) m xxene3a (III), ux cocras, cBOWCTBA
xenesa (I11) https://m.edsoo.ru/00ae35e6
U TIOJTy4YCHHE.
58 O06o001IeHre U CHCTeMAaTH3alns 3HAHUH. XVWMHUYECKUE CBOWCTBA METAJIJIOB.
Hccnenosanue IIPU3HAKOB
MPOTEKAaHUsI KAYECTBEHHBIX PEaKIMid Ha
[Tpaktuueckas padota Ne 7. Pemnenue WOHBI: MAarHHS, KaJabIus, aJTIOMUHUS,
bu6mmoreka [IOK
59 JKCIIEPUMEHTAJIBHBIX 337a4 110 TEME nuHkKa, xenesa (II) u xenesza (III), menu
. https://m.edsoo.ru/00ae3de8
«BaxxHenme MeTaJlJIbl U UX COCTMHEHUS (IT), penieHne SKCIIEPUMEHTANIBHBIX 33]1a4
no teme «BaxuHellme MeTamibl U HUX
COCTMHEHUS.
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIvii, eclii OJIMH U3 PEareHTOB JaH B .
Pacy€rbl Mo XMMUYECKUM YpaBHEHUSM. bubnuoreka [IOK
60 M30BITKE WIIA COJICPKUT TIPUMECH.
. https://m.edsoo.ru/00ael750
Brruncnenus MaccoBoi 1011 BBIXOa
MPOJIyKTa PEaKIUu.
61 O0600611eHre U cucTeMaTu3alys 3HaHUH. Pacuérel Mo XuMHUYECKUM YpaBHEHUSIM.
2 Kontponbras padota Ne4 o teme XUMHUYECKUE CBOMCTBA METAJNIOB U UX
«BaxxHeume MeTaJlJIbl ¥ UX COCTMHEHUS) COCJTMHECHUH.
BemectBa 1 Matrepuaisl B
MOBCEIHEBHOM JKU3HH YEJIOBEKA.
. bezomnacHoe ncnonbp3oBaHue BEUIECTB U
BemecTBa 1 Marepualisl B IOBCEAHEBHOM . bubnuoreka [JOK
63 XUMHYECKUX peakuuii B ObiTy. [lepBas
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
MOMOIIb MPU XUMUYECKUX 05KOTaAX U
oTpaBneHusX. M3yuenue o0pasios
MaTepuasoB (MOJIMMEPHBIE MATEPUAIIBI).
. XUMHUYECKOE 3arpsi3sHEHUE
64 XHUMHUYECKOE 3arps3HEHUE OKpYXKarolen . ( P bubnunoreka [JOK
OKpYXKaroleu cpenbl npeaebHast
cpensbl PyX p p https://m.edsoo.ru/00ae4270
JONYCTUMAasi ~ KOHUEHTpauusi BEIECTB,




nanee — [1K).

Ponp xuMuu B pelIEHNH 9KOJIOTUYECKUX Posnb xumuu B pemieHnn 3kosorndeckux | bubmmoreka [JOK
65
npobiem npooIeM. https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011EHNE U XHWMHUYECKUE CBOMCTBA HEMETAIJIOB U bubnuotexa [JOK
cUcCTeMaTu3anus 3HaHUH UX COCIMHEHUH. https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE 1 XHWMHUYECKUE CBOMCTBA METAJUIOB U UX bubnuoreka [JOK
cucTeMaTu3anys 3HaHu| COEIUHEHU. https://m.edsoo.ru/00adb33c
. Pemenune skcnepruMeHTaIbHBIX 3a7a4 MO
Pesepsubrit ypok. O60011eHNE 1 . P bubnuotexa [JOK
68 TeMe «BaxkHele MeTaibl 1 uxX

cUCTeEMAaTH3alus 3HAaHNHI

COCIUHCHUA».

https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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