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IHHOACHUTEJBbHASA 3AIINCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOI'O 00OIIEro 00pa3oBaHUs COCTaBIEHA HA OCHOBE TPEOOBaHUM K pe3ybTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBe (elnepabHON pabodeii
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIEMNIMU TpenoaBanus ydeOHOro npeaMera « XuMus» B 00pa30oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, 0OLIel cTparerun oOydeHUs,, BOCHUTAHUSA U Pa3BUTHS OO0y4aroIUXCs CPeICTBaAMU
yueOHOro MpeaMeTa, YyCTaHaBJIMBAeT 00sA3aTelbHOE IPEIMETHOE COJAEp)KaHUe, NpeAyCMaTpUBaeT paclpelelieHue ero Io KilaccaM H
CTPYKTYPUPOBAHHUE 110 pa3JesiaM UM TeMaM IIPOrPaMMBbI 110 XMMUH, ONPEAEIAeT KOJUYECTBEHHbBIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COACPKAHMS,
PEKOMEHIYEMYIO TIOCIIEA0BATENBHOCTD U3YUEHHSI XUMHUH C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0OydYaroUIMXCs, OMpeaesieT BO3MOXHOCTH MpeAMeTa IJisl peanu3aliu TpeOOBaHWU K pe3yiabTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTelIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00LIero 00pa3oBaHMsl, a TakKe TpeOOBAHUH K pe3ysibTaTaM 00y4YeHUs XMMHU Ha
YPOBHE IieNiell M3ydeHHus INpeiMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENIbHOW JAEATENbHOCTH OO0YYaroLIerocs MO OCBOCHHIO Y4eOHOTro
COJIepKaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOH JJIsi ()OPMHPOBAHUS MHPOBO33PEHHsS OOYUYaIOUIETOCs, €r0 MPEICTaBICHUH O MaTepUaTbHOM €IMHCTBE
MHpA, BAXKHYIO POJb UIPAIOT (GOPMHUPYEMBbIE XUMUEH MPEICTaBIECHUS O B3aUMOIIPEBPAILEHUIX SHEPTUU U 00 HBOJIIOLMM BELIECTB B MPUPOAE, O
NOyTAX pPEUIeHUs II00albHBIX NPOOJIEeM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPEBOM, SHEPreTMUYECKOW, IMUIIEBOM M 3KOJIOTMYECKOM
0e30macHOCTH, POOIEM 3JPaBOOXPAHCHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH JUIs caMopa3BUTHS U (OpMUPOBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed M (yHKIMOHAIbHOU
I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHHME MBILIUIEHHUS M TBOPYECKUX CIOCOOHOCTEH O0OYYaroIIMXCsl, HAaBBIKOB WX CaMOCTOSITENbHOM YydeOHOM
NEeSITeIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IOBCEAHEBHOW >KM3HH, TaK M B MPOPECCHOHAIBHON
NESTENIHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOT'O MBIIUIEHUS, 3aKJIa/(bIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIS1a Ha €JUHCTBO IPUPOJIBI U YEJIOBEKa, SIBJISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAyYHOU IPaMOTHOCTH O0yUaroLuXCs;

Croco0CcTBYET (POPMUPOBAHHUIO LIEHHOCTHOT'O OTHOILIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHUECKOE 00pa30oBaHue 00YJaIOLTHXCS.

JlaHHble HampaBieHUs B OOyYeHHMHM XHMHMU OO0ECTeUMBAIOTCSA CHEeUU(UKON colepkaHus y4eOHOTo IpeaMeTa, KOTOPBIM sBIseTcs
MeJarornyecky alaTHPOBaHHBIM OTpakKeHHeM 0a30BOI HAYKH XMMHH Ha ONpeAIeIEHHOM dTare €€ pa3BUTHS.



Kypc xuMum Ha ypoBHE OCHOBHOTO 0OOIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHHME OOYYAIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX
MOHATUM XMMHH, OCHOB HEOPIraHUYECKON XUMHUU U HEKOTOPBIX OT/EIbHBIX 3HAUMMBbIX ITOHATHI OPraHu4eCKOH XUMHH.

CrpykTypa coiepKaHus IMporpaMMmbl 0 XHUMHUHM CGHOPMHpPOBAaHA Ha OCHOBE CHCTEMHOro mnoaxojga k e€ wusydeHuro. CopeprkaHue
CKJIaJIbIBA€TCSI U3 CUCTEMBl NOHATUI O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBbl HOHATHH O XMMHYecKoM peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpraHM30BaHbI 10 MPUHIIUITY IIOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHMSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MPEJICTaBICHUH 00 JIEKTPOIIUTUYECKOM JUCCOLMALUK BELIECTB B PaCTBOPAXx.

Teopernueckue 3HAaHUSA PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU TOITYYEHHBIX B OCMBICICHHBIX ()aKTOB, PAa3BHBAIOTCS MOCIIEIOBATEIHHO
OT OJHOTO YPOBHSI K JPYroMY, BBINOJHSS (PYHKIMU OOBSICHEHHS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOECHHS M BO3MOKHOCTEH MHPAaKTHUYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue nporpaMmbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMUYECKON COCTABIIAIOLIEH HayyHON KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHS] K HAYYHOMY 3HAHMIO U METOJlaM IO3HaHUA B Hayke. VM3yueHne XUMHUU NPOUCXOIHUT C
MPUBJICUCHNEM 3HaHUH 13 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruomorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy u3yyeHMH XHUMHUHM HPOUCXOIUT (HOPMUPOBAHME 3HAHMNM OCHOB XMMHYECKOH HAyKM Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHMS,
IIPAKTUYECKOM JIeATEIbHOCTH 4YeJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada ydyeOHOro IpeaMeTra COCTOUT B
(OpPMHPOBAHNUY CHCTEMBI XMMUYECKUX 3HAHUN — BOKHEUIINX (haKTOB, HOHSATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUHN, IOCTYITHBIX 0000IIECHHIA
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHNN K HAyYHBIM METO/1aM MO3HAHUS MPU U3YYEHHUH BEIIECTB U XUMUYECKUX PEaKIIUi,
B (OPMHMPOBAHMM M PA3BUTUU I103HABATEIbHBIX YMEHUM W MX MNPUMEHEHMHM B Y4eOHO-TIO3HABATEIbHOM M YyueOHO-HMCCIEeI0BATENbCKON
JesTeIbHOCTH, OCBOCHUH MPaBUII O€30IIaCHOTr0 00OpallleHus C BEIIeCTBAMH B ITOBCETHEBHOM JKU3HU.

[Ipu u3yyeHrr XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs Ba)KHOE 3HAUEHHE NTPUOOPETN TaKUE 1€, KaK:

— (popMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOPAa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO
peleHui, CIocCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HU;

— HaIpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MPHUOOIIEHHE OOYYaIOUIMXCS K CaMOCTOSTEIbHOM IMO3HABaTEIbHOM JEATeNIbHOCTH,
Hay4YHbIM METO/IaM NO3HaHUs, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYaIOMIUMHUCS ONBITa Pa3sHOOOPa3HOW JeATETbHOCTH, TO3HAHHUS |
CaMOTIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUYCHHE JJISl PA3JIMUHBIX BUJIOB JESTEIHHOCTH;



— (hopmupoBaHue 001IeH PYHKIMOHATHHON U €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM YUCIIE YMEHUI OOBSICHATH U OILICHUBATH SIBJICHUS
OKpY’KalOIIero MUPA, MCIIONIB3Ysl 3HAHUS U OIBIT, TIOJTYYEHHBIC IPU U3YYECHHH XMMHHU, IPUMEHATh UX MPU PELICHUH NpoOJIeM B MOBCETHEBHOMN
KU3HU U TPYJOBOU JEATEIBHOCTH;

— (QopmupoBaHue y oOy4arolUXcs TyMaHHUCTUYECKMX OTHOLICHMH, MOHMMAaHUS ILIEHHOCTM XHWMHUYECKUX 3HAHUM [ BBIPAOOTKU
HKOJIOTUYECKU 1IEJ€CO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOH AEATENBHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBbS M OKpYKaIoIIeh
MIPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHMBALUUM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJI M CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHMs OOIIEYETIOBEYECKHX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPO(UIIS ¥ HANPaBIEHHOCTH JAJIbHEHIIEro 00y4eHuU .

OOmiee YuCI0 Y4acoB, OTBEAEHHBIX JUIS M3YyYCHUS] XMMHU HAa YPOBHE OCHOBHOTO oOIiero oopasoBanus, coctraBiseT 136 gacos: B 8 kiacce — 68
yacoB (2 yaca B Henmeno), B 9 kimacce — 68 vacoB (2 yaca B Henmemo). PaGouas mporpamma copmupoBaHa ¢ yd€ToM pabodeld mporpaMMel
BOCIIUTaHUA.

BocnurarenbHblil nOTEHIMAT TpeaAMETa « XMMHUA» PEATU3YETCS Yepes:

e IIpUBJICYEHUE BHUMAHUSA OOYYaIOIIMXCS K LEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha YpOKax SBJICHUH, OpraHu3alMio HX paboThl ¢
[I0JIy4aeMOIl Ha ypoKe COLMaJIbHO 3HAYMMOM MH(pOpManueld — HHULMUPOBAHHUE €€ 00CYKIEHUS, BhICKa3bIBAHUS 00YYarOIIMMUCS CBOETO
MHEHHS I10 €€ MOBOJLYy, BBIPAOOTKH CBOETO K HEll OTHOIIEHUS;

e JICMOHCTpalHUIo O6y‘~IaIOHII/IMCH IIpUMEpPOB OTBCTCTBCHHOI'O, rpax1aHCKoro IIOBCACHUA, IMPOSABJICHUA YeJIOBEKOJIIO0US nu
I[O6pOCepI[e‘lHOCTI/I, qucpes HO)I60p COOTBCTCTBYIOIINUX TCKCTOB IJIsI YTCHUA, HpO6J’ICMHBIX CI/ITyaI_[I/Iﬁ JJIA 06CY)KIL€HI/I}I B KJIACCE;

e TIpPUMEHEHHUE Ha YpPOKax MHTEPAKTUBHBIX (pOpM pabOThl ¢ 00YHAIOIIMMUCS: UHTEIUIEKTYAJIbHBIX UTP, CTUMYJIMPYIOIIHUX MO3HABATEIbHYIO
MOTHUBAIMIO 00yYaroIUXCcs; TUAAKTUYECKOTO TeaTpa, Ie MOJTydYeHHbIe Ha YPOKe 3HaHHS OOBITPBIBAIOTCS B TeaTpabHBIX MOCTAaHOBKAX;
JTUCKYCCHUN, KOTOpBIE 1al0T 00yYaromMuMcs BO3MOKHOCTb PUOOPECTU ONBIT BEJIEHUSI KOHCTPYKTUBHOI'O JUAJIOTa; ITPYNIIOBON pabOThI UK
paloThI B Iapax, KOTOPBIE ydaT 00yJaromuxcs KOMaHJHOI paboTe U B3aUMOJEHCTBHUIO C IPYTUMHU 00yJarOIMMHUCS;

e VHMIMHUPOBAHME U TMOAJEPKKY MCCIEA0BATEIbCKON JEsTeNbHOCTH OOy4aroluuxcs B paMKaxX pealu3alud WMU HHIWBUIYaJbHBIX U
IPYIIOBBIX HCCIIEAOBATENBCKUX MPOEKTOB, YTO JACT OOYYarOIIUMCS BO3MOKHOCTh NMPHUOOPECTH HABBIK CAMOCTOSITEIBHOIO PpeIIeHUs
TEOpEeTUYEeCKOW NMpoOsIeMbl, HaBbIK T'€HEPUPOBAHUS U OPOPMIIEHHUS COOCTBEHHBIX HJIE€H, HABBIK YBAXKUTEIHHOI'O OTHOLIEHHUS K YYKUM
uaesM, oopMIIEHHBIM B paboTax JIPYrUX HUCCIEOBaTENeH, HaBbIK MyOJIMYHOTO BBICTYIJICHUS NEpea ayIuTOpUel, apryMeHTUPOBAaHUS U
OTCTaWBaHUs CBOEH TOYKH 3PEHUSI.


https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html




COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECKHE NOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YellOBEKa. XUMUS B cucTeMe HayK. Tena u BemecTBa. dusnueckue cBOMCTBA BELIECTB. ArperaTHoe
cocTosinue BemecTB. [loHsATHE 0 MeTOaX TO3HAHUS B XUMHUH. YuCThIe BeuiecTBa 1 cMecH. CriocoObl pa3enieHHst CMECEH.

ATOMBI ¥ MOJIEKYJIBI. XUMHAYECKHUE dJIeMeHThI. CHMBOJIBI XMMUUYECKHX 3JIEMEHTOB. [IpocThie 1 cioxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. OTHOCHTENbHAsS aTOMHAs
Macca. OTHOCcHUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B CO€IMHEHUU.

KommuecTtBo Bemectsa. Moib. MoisipHas macca. B3anMocCBsI3b KOIM4ecTBa, MacChl M YHACIIA CTPYKTYPHBIX €IMHHUILL BenlecTBa. Pacu€rsl o
bopMynaM XMMUYECKHX COEIUHEHHM.

dusndyecKkue 1 XMMUUYECKUE ABJICHUSA. XUMUYECKasl PEaKkys U € MPU3HAKU. 3aKOH COXPAaHEHUS MAcChl BEIECTB. XUMUYECKUE YPABHEHUS.
Krnaccudukanus XuMAHYECKAX peakinid (COSAMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMMYECKOW IOCYJOH, MpaBWiaMu paboOThl B JIabopaTopuu U npuémamu oOpalleHHs ¢ JIabopaTOpHBIM O0OPYAOBaHHUEM,
U3yyeHHe M ONucaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEILECTB, HAONIOJeHHE (U3NUECKUX (IJIaBlIeHHE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYyNKe, KUIEHHUE W KOHAEHCAllUS BOAbI) M XUMHUYECKMX (TOpPEHHE CBEYM, NPOKAJMBAHUE MEIHON IPOBOJIOKH,
B3alMO/ICIICTBUE MeJla C KHUCIIOTOM) SIBJICHUH, HaOJIIOJEHNE U ONMCAHWE MPU3HAKOB MPOTEKaHHUS XMMHUYECKUX peakiuil (pa3ioxeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUIOM Oapus, pasznoxkeHue ruapokcuga menu (II) mpu HarpeBaHuM, B3aUMOAEHUCTBHE dXKejle3a C
pactBopom conu menu (Il), u3ydeHue crnocoOGOB pas3zeneHuss cMecel: C MOMOIIbI0O MarHura, (GUIBTPOBAHHUE, BHIMAPUBAHME, IUCTHIUIALNA,
Xxpomatorpadusi, MpoBeIeHNEe OYUCTKH MOBAPEHHON COJIM, HAOIIOACHNUE U ONMCAaHUE PE3YyIbTaTOB MPOBEICHUS OIBITA, UJUTIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUs MAcChl, CO3/IaHUE MOJIeTeH MOJIEKYJ (1IapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech rasos. CocraB Bo3nyxa. Kuciaopoa — aneMeHT u npocroe BemecTBo. HaxoxaeHue Kuciaopoja B Ipupoze, Gu3ndeckue u
XUMHUecKkue cBoiictBa (peakiuu ropenusi). Okcunbl. Ilpumenenue xuciopona. CrocoObl MOMydeHHs KUCIOpoAa B Jjabopatopuu u
poMbIIIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKaLUs KUCIOPO/Ia.

TemnoBoit a3dektT xuMudeckol peakiuu, TEPMOXUMHUYECKHUE YPaBHEHUS, 3K30- U HHIOTEPMHUYECKHE peakMH. TOIUIMBO: yrojib U METaH.
3arps3HeHue BO3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOSI.



Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoskaeHue Bojopoda B Npupopae, (pU3MUECKUe W XUMHUYECKUE CBOMCTBA, MPHUMEHEHHE,
crocoObI oay4eHus. Kucnorsr u conu.

MonsipHblil 00bEM ra30B. Pacu€Tbl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactsopurens. PacTBopbl. HachlieHHbIE M HEHACBILICHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIECTB B
Bozie. MaccoBast 101 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBa BoAbl. OcHOBaHMA. Poib pacTBOpOB B NMPUPOJE U B KU3HU YEJIOBEKA.
Kpyrosopot Bozb!l B ipupojie. 3arps3HeHHe NPUPOAHbIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccuduxanmsa oxcuaoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTtepHsble) U HeconeoOpa3zyrone. Homenknarypa okcunoB. dusznueckre 1 XUMUYECKHEe CBOMCTBA OKCHIOB. [loyueHne okcu1oB.

OcHoBanust. Knaccudukanus ocHOBaHUI: MIENOYM U HEpACTBOpUMbIe OcHOBaHUs. HomMeHkaTypa ocHOoBaHuM. du3nueckue 1 XMMUYECKHE
CBOMCTBA OCHOBaHUM. [losryuenre ocHOBaHHM.

Kucnotel. Kitaccudpukamus kucinor. HomeHkiatypa kucinot. Ousndeckne 1 XUMUYIECKUE CBOMCTBA KUCIIOT. Psii akTuBHOCTH MeTayuioB H.
H. bekerosa. [lonyuyenue kucnor.

Comu. Homenknatypa cosieil. @u3znueckue 1 XuMuyeckue cBoiicta coseil. [lomydenue coneil.

I'eneTndeckas CBsI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/IeTICHUE COAEPKaHUs KUCIOPoia B BO3AyXe, [I0JydeHue, COOMpaHue, paclio3HaBaHUE U U3yYEeHHE CBOMCTB KUCIOpO/a,
HaOJII0ICHNEe B3aUMOJICHCTBHS BELIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U IIpEKpallleHus ropeHus (moxapa), O3HaAKOMJICHHE C
o0Opa3aMu OKCHJOB M OIMCAaHWE WX CBOMCTB, IOJy4eHHE, COOHMpaHHe, paclo3HaBaHHWE W W3YYCHHE CBOWCTB Bojopona (TopeHwue),
B3auMoieiicTBrE BoAopoaa ¢ okcuioM meau (11) (Bo3M0KHO MCIIONB30BaHNE BHIEOMATEPHAIIOB), HAOMIOACHHE 00Pa3IloB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJIEZIOBAHUE OCOOCHHOCTEH pAcCTBOPEHMs BEIIECTB C pa3IMYHONM pPacTBOPHUMOCTHIO, MPUIOTOBIEHHE PACTBOPOB C OMNpPeENelIEHHOM
MaccoBOM Joield pacTBOPEHHOTO BEIIECTBA, B3aMMOAEHUCTBHE BOJAbI C MeTalaMM (HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIaccOB, HAOIIOJEHHE N3MEHEHUs OKPacKu MHIUKATOPOB B
pacTBopax KHCIOT W Iiesouel, udydeHue B3aumojencTBust okcuaa meau (1) ¢ pacTBopom cepHON KHMCIOTHI, KHCIOT ¢ METalIaMH, PEeaKkIuil
HENTpaIu3aluy, I[OJIyUYeHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeTajula JpyruM M3 pacTBopa COJIM, pEIICHHE
JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHelIne Ki1accel HEOPraHMYECKUX COCTUHEHUID.

Iepuoanueckuii 3axkon u [lepuoanueckas cucrema xummuiyeckux djaemMeHToB JI. U. MenaeseeBa. CTpoeHnue aToMoB. XuUMU4ecKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

IlepBble MOMBITKH KJIacCU(UKAUN XUMUYECKUX 3J1eMEHTOB. [IoHATHE O rpymmax CXOAHBIX JIEMEHTOB (ILEJIOYHBIE U MIETOYHO3EMENbHBIE
METaJUIbl, TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pazyroT aM(OTepHbIE OKCUIBI U THIPOKCUIBI.



Ilepuognueckuii 3akoH. Ilepuoanueckas cucremMa xumuueckux anemeHToB Jl. M. MenneneeBa. KoporkonepuoaHas U AIMHHONIEPUOAHAS
¢dopmsl [leproanueckoit cuctemsl xumuueckux saementoB J[. M. Mengeneesa. [lepuoast u rpynmnsl. @U3n4eckuil CMbICT MOPSAKOBOIO HOMEPA,
HOMEPOB IIE€PUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3oronbl. DnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0YE€K aTOMOB NEpBbIX 20 XMMHUYECKUX
anemeHToB llepuonnueckon cucremsl [l. 1. MenaeneeBa. XapakTepUCTUKA XMMHYECKOrO 3JIEMEHTA IO €ro mnojiokeHuto B [lepunonnueckon
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs PaJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAJUIMYECKHX M HEMETAJIMYECKMX CBOWMCTB IIO TpYINIaM M
IIEPUOAM.

3nauenue Ilepuognueckoro 3axkona u Ilepuoauueckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB Ul pa3BUTHS Hayku M npaktuku. . M.
MeneneeB — y4€HbIA U IPAKJAHUH.

Xumunyeckas cBsa3b. KoBaneHTHas (OJIsSpHAS U HENOJSPHASI) CBA3b. DJIEKTPOOTPULIATEILHOCTh XMMUUECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp oxucneHus. OKHUCIHUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipomeccel oOkucieHuss M BoccTaHOBIEHUSA. OKHUCIUTENIN U
BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lioB BELIECTB METANIOB M HEMETAJUIOB, B3aUMO/ICICTBIE THAPOKCHA LIMHKA C paCTBOPaMH KUCIIOT U 1IEI0Y€eH, IpoBeIeHue
OIIBITOB, UJUTIOCTPUPYIOIIUX PUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIU (TOPEHHE, PeaKUH Pa3JI0KEHUs, COSTUHEHNU ).

Mesicnpeomemmunie céasu

Peanu3zanust MeXIpeIMETHBIX CBA3EH NPU M3YYEHUM XMMHH B § KJacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
-HAYYHBIX [TOHATUMN, TaK U IMOHATUH, SBISIOIIMUXCA CUCTEMHBIMU JUISI OTAENBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O [IMKJIA.

OOm1re ecTecTBEHHO--HAayyHble MOHSATHUS: HAy4HBIH (DakT, rumoresa, Teopus, 3aKOH, aHAJIU3, CHUHTE3, KiacCU(UKaIUs, MEePUOJIUIHOCTD,
HaOJI0eHNE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

®dusnka: Marepus, aTOM, JJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJA, HU30TOIIbI, PaJMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUHN 3apsl,
BELIECTBO, TEJI0, 00bEM, arperaTHoOe COCTOSIHUE BEUIECTBA, ra3, PU3NYECKUE BEIMYMHBI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeTHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, Apixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMAaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peakuus

Ilepnognueckuii 3akoH. Ilepuonnueckas cucrtema xumuueckux aeMeHToB J[. M. MenpaeneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, Kajaus, KalblUd U UX COCAUHEHUN B COOTBETCTBUHU C IIOJIOKECHUEM
a1eMeHTOB B lleproanueckoii cucteMe U CTPOEHHEM HX aTOMOB.



CrpoeHue BemiecTBa: BUJIbI XUMHYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBHCHUMOCTh CBOWCTB BeIIECTBA OT THIA
KPUCTAJUIMYECKON PEIIETKHU U BUJIA XUMUYECKOM CBA3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYeCKHMX BeHIeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCANHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Krnaccudukanus XuMHUYECKHX PEAKIUi 10 Pa3INdHbIM MPU3HAKAM (110 YUCTY U COCTaBY YYACTBYIONINX B PEAKIIUU BEIIECTB, MO TEILIOBOMY
3¢dekTy, To H3MCHCHHIO CTCTICHEH OKHUCICHHS XHMHYECKUX OJJIEMEHTOB, IO OOpaTHMOCTH, 1O YYacTHUIO KaTauu3aropa). JK30- U
SHJOTEPMUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTre o ckopocTu xumMuueckon peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKHX peakuusax. [IoHsATHe 0 TOMOTeHHBIX U
reTeporeHHbIx peakuusx. [lonstue o katanusze. [lonstue o xumuueckoMm paBHoBecHH. DAKTOPHI, BIMAIOIME HA CKOPOCTh XUMUUYECKOW PEaKINK 1
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OaJlaHC OKHCIMTEIbHO-BOCCTAaHOBUTENbHOM peakiuu. (CocTraBieHue
ypaBHEHUN OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOJIH30BAHMEM METO/1a AJIIEKTPOHHOIO OaaHca.

Teopus 3ME€KTPOIUTHYECKON AMCCOUMALMU. DIEKTPOJIUTHI U HEINEKTPOJIuThl. KaTnoHbl, aHMOHBI. MexaHu3M auccouuanvy BEUIECTB C
Pa3IMYHBIMHU BUJAMU XUMHYECKOU CcBsi3u. CTeneHs Aucconnanu. CuibHbIC U C1a0ble AIEKTPOIUTHI.

Peaknum moHHOTO OOMEHA. YCIIOBHS TPOTCKAHUS PEaKIMii MOHHOTO OOMEHa, TOJHBIC M COKpANICHHBIC MOHHBIC YPABHCHHS PEAKITHIA.
CBoiicTBa KHCJIOT, OCHOBaHMI W COJ€l B CBeTE MPEICTABICHUN 00 3IEKTPOIUTHYECKON aucconuanuu. KadecTBeHHbIE peakldyd Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB — METAUIOB U HEMETaUioB (Tpadura M anMasa),
CIIO)KHBIX BEIIECTB (XJIOpHa HATpHsl), UCCIEIOBAaHUE 3aBHUCUMOCTH CKOPOCTH XHMHYECKOW peaklMd OT BO3JACHCTBHS Pa3IUYHBIX (HDaKTOPOB,
HCCIIEIOBaHKE AIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECcca AUCCOIMAIIMH KUCIOT, MIEN04el 1 coyiei (BO3MOKHO HCIOIb30BaHUE BUIEO
MaTepHuasoB), MPOBEJACHUE OMBITOB, MJUTFOCTPUPYIOIINX MPU3HAKHU MPOTEKAHMS PEAKIIMid HOHHOTO 0OMeHa (00pa3oBaHUE OCaJIKa, BBIICJICHUE ra3a,
o0pa3oBaHHE BOJbI), OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIHil (TOpeHue, peakiuu paslioKeHHs,
COEJIMHEHMS ), paCIIO3HABAHNE HEOPTaHMYECKUX BEIIECTB C MOMOUIBI0 KAUECTBEHHBIX PEAKIIMA Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTa/uibl M MX COeIMHEHUS

OOmiast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUSI aTOMOB, XapaKTepHble cTeneHu okucieHusd. CtpoeHue u (uznueckue
CBOMCTBA MPOCTHIX BEIIECTB — raJJOT€HOB. XMMHUYECKHE CBOMCTBA HAa TIPUMEPE XJI0pa (B3aUMOCHCTBHE ¢ METAJJIaMH, HEMETaJUTaMH, IIETOYaMH ).
XnopoBogopoa. ConstHast KUCIOTa, XUMUYECKHUE CBOWMCTBA, MOJydeHHE, MpUMEHEeHHE. J[eficTBUe XJiopa U XJIOPOBOJIOPOJIa Ha OPraHU3M YEJIOBEKa.
Baxneiiive XJ10puabl U UX HAX0XKJACHUE B IPUPOJIE.



OOmast xapakrepuctuka 3meMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHMS aTOMOB, XapaKTEepHbIE CTeNeHH okucieHus. CTpoeHue u
¢u3nveckre CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAINN KUCIOPOJIa U Cepbl. XUMHUYECKHUE CBOHCTBA CEpHI.
CepoBoziopoJi, cTpoeHue, pU3n4eckue U XUMHUYeckhe cBOMCTBA. OKCHIbI cepbl KaK IPEACTABUTENN KHUCIOTHBIX OKcHIoB. CepHas KHUCIOTa,
¢du3nyeckrue U XMMUYECKHE CBOICTBa (00IIMEe KaK MpeAcTaBUTENs Kilacca KMCIOT U cnennduyeckue). XUMUYECKUE PEaKIMH, JeKallue B OCHOBE
MPOMBIIIICHHOTO CIOco0a MOy4eHus] cepHON KHUCHOTHL. IlpumeHenue cepHod KuciaoThl. Conu CepHON KHUCIOTHI, KAUeCTBECHHAs PEaKIHs Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ COeIMHEHM B TPUPOJIe. XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpellbl COSTMHEHUSIMU CEePhl (KHUCIOTHBIC
JOX]U, 3arpsiI3HEHKE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAILECHUS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T,
pacrpocTpaHeHHe B MpUpoje, pU3ndeckue U XuMudyeckue coiictsa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (Gu3n4eckue U XUMHUYECKHUe
CBOMCTBa, MoJayyeHue u npuMeHenue. Conu aMMoOHMS, UX (PU3NYECKUE U XMMUUYECKHUE CBOWCTBA, IpuMeHeHre. KauecTBeHHas peakiiisi Ha MOHbBI
aMMOHHUS. A30THas KUCIIOTA, €€ MoJlydeHre, PU3NICCKUE M XUMUIECKIE CBOMCTBA (00IIHe KaK MPEACTABUTENS Kacca KHCIOT U CIIeU(UICCKHE).
Vcnonb3oBaHue HUTPATOB W COJEH aMMOHHUS B KauyeCTBE MHUHEpAIbHBIX YAO0OpeHHH. XUMHMUYecKoe 3arps3HEHUE OKpyXKarollell cpebl
COEMHEHUSMM a30Ta (KHUCJIOTHBIE NOXAM, 3arps3HeHHEe BO3[yxa, MouBbl U BoJgoéMoB). Pocdop, amrorponHsle mMoauduxauuu Qocdopa,
¢usnueckne m xummueckue cpoiictBa. Oxcun ¢ocdopa (V) m docdhopHas kuciora, (U3NUECKUE W XHMHUYECKHE CBOMCTBA, IOJyYEHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIO0OPEHUH.

OOmast xapaktepuctuka 37eMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTENEHM OKHCICHMS. YTJIEpOf,
AJUIOTPONHbIE MOJAM(UKALNU, PACHPOCTpaAaHEHHE B INpHUpoJe, (U3MYECKHEe U XUMHYEecKHe cBoMcTBa. Ancopbuus. KpyroBopor yriepona B
npuposae. Okcuzabl yriepoja, uXx (U3NYECKUEe UM XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIE OPraHU3MbI, IOJYyYEHHUE U IPUMEHEHUE.
DKoJyioruuecKkue mpodIeMsl, CBsI3aHHbIE ¢ OKCUoM yriepoaa (1V), runoresa riiob6aibHOr0 MOTEIUICHUS KIMMaTa, MapHUKOBBIN 3 dekT. YronbpHas
KuciaoTa M e€ conmu, uX (U3MYecKHMe M XMMUYECKHE CBOMCTBA, IMOJydeHHE W TNpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHayasbHbIE TMOHATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEJUHEHUSX yriepojaa (MeTaH, 3TaH, STWIIEH, alleTUJIeH, 3TaHoJ,
TJIMIIEPHH, YKCYCHAs! KUCIIO0Ta). [IpupoIHble HCTOUYHUKH YIIIEBOJOPOIOB (YIroJib, IPUPOIHBINA a3, HeTh), MPOIYKThI UX MepepadoTKH (OCH3MH),
UX pOJib B OBITY U MPOMBIIITIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBaX: KHUpax, OenKax, yrieBoJlaX — M UX POJIU B )KU3HU YeJIOBEKa.
MarepuranbHOe €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COESANHEHUN.

Kpemuuii, ero gpusndeckue 1 XuMHU4ECKHE CBOMCTBA, MOIy4YeHHe U puMeHeHne. CoelMHeHns KpeMHus B pupoe. O01iue npeacTapieHus
00 okcune kpemuus (1V) m kpemHueBou kucnore. CHIMKATBI, UX HCIOJIB30BaHHE B OBITY, B MPOMBINIJICHHOCTH. BaxHEHIINE CTpOUTEIHHBIC
MaTepuaibl: KepaMHKa, CTEKJO, IIeMEHT, OeToH, ene300eToH. I[Ipobiembl 0e30macHOr0 HMCHOJIb30BAHUS CTPOUTENBHBIX MaTepUANIOB B
IIOBCEIHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:



U3y4eHHE O00pa3llOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, IPOBEIEHHE KAYECTBCHHBIX PEaKIUil Ha XJOPUA-HOHBI U
HaOJI0IeHNEe PU3HAKOB UX MPOTEKAHMsI, OTBITHI, OTpaKaromue GU3NIeCKUe U XMMHUYECKHE CBOMCTBA TAJIOT€HOB U MX COCIMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C oOpaslaMu XJIOpPHIOB (TaJIOTEHUJIOB), O3HAKOMJIEHHE C oOpasuamu cepbl U €€
COCTUHEHUSIMH  (BO3MOXKHO  HCIOJBb30BAaHME BHUIEOMATepuanoB), HaONIOJeHUWE TMpolecca OOyriuBaHUs caxapa TMOJ JeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yY€HUE XUMUYECKUX CBOWCTB Pa30aBICHHOM CEPHOI KUCIIOTHI, MPOBEICHIE KAaUeCTBEHHOW peaKkIuy Ha
cynb(ar-uoH U HaONIOJCHHME TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKMMH CBOWCTBAMH a30Ta, (ocopa M MX COETUHEHHUN
(BO3MOXKHO HCIOJIb30BaHHE BHUAEOMATEpUaoB), oOpa3lamMu a30THBIX U (ocPOpHBIX ymOOpeHul, MmoiydyeHue, coOupaHue, paclo3HaBaHHUE U
M3Y4YE€HHUE CBOICTB aMMHaKa, MPOBEJACHHUE KAYeCTBEHHBIX peaklMii Ha MOH aMMOHHS M (ochaT-uOH M HU3ydeHHE MPU3HAKOB UX MPOTEKaHMUS,
B3aMMO/ICIICTBIE KOHILIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJb30BAaHUE BHAEOMATEPUANIOB), HM3y4eHHE MoOjenel
KPUCTAUTMIECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHHE C IPOIECCOM aJCOPOLUU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yrI€M U yCTPOHCTBOM IMPOTHBOra3a, MoJydeHne, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB YIIIEKHCIIOTO ra3a, MPOBEJCHNE Ka9YeCTBEHHBIX
peakiuii Ha KapOOHAT U CHIIMKAT-WOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUS, O3HAKOMJICHHE C MPOAYKIHEW CHIMKATHONW MPOMBIIIICHHOCTH,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelllne HEeMETAJJIbl U UX COCIUHEHUSI.

MeTaJuuibl M UX COeAMHEHUS

OO0mias xapakKTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX IOJIOKeHUs B lleproanueckoil cucreMe XHMMHUYECKUX
sanemenToB /JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHHe METaUIoB. MeTalmnyeckas CBsi3b M METAJUIMYECKash KpUCTAJUIMYECKash peléTKa.
DNEKTPOXUMHUUECKUN Psiji HampspKeHWd MeTamioB. dusuveckre U XUMUYECKHe CBOMCTBAa MeTayioB. OOmue crnocoObl MOMYYeHHs] METaJUIoB.
[lonsiTe O KOpPpPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTajlb, YYT'yH, AIOPaIOMUHHMA, OpoH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenouynsle MeTamuibl: nojnoxeHue B Ilepuoanueckoit cucreMe xumuueckux anneMeHToB /[[. M. MenneneeBa, CTpoeHHE HX aTOMOB,
HaxoXJeHue B mpupoje. Pu3ndeckue U XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus W Kamus). OKCUABI U TUAPOKCUABI HATPUS M Kausl.
[IpuMmeHeHne MEeT0YHbIX METANIOB U UX COCIMHEHUN.

[I{erouHO3EeMENBbHBIE METAJIIIBI MAarHUM M KaJIbLIMN: nosiokeHue B Ilepuogndeckoil cucreme xumuyeckux sneMeHToB [ 1. Menneneesa,
CTPOCHHME HX aTOMOB, Haxo)kJeHue B npupozae. Ousnueckre U XUMUYECKUE CBOWCTBA MarHus W Kanblus. BaxHeillne coequHEHMs KaabLus
(oxcua, TuaAPOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

Amromunnil: nosioxenue B Ilepumoanueckor cucreme xumuueckux sieMeHToB [[. M. MeHneneeBa, CTpoe€HHE aTOMa, HAXOXKJICHHUE B
npupojie. Pu3nyeckne U XUMUYECKUE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THAPOKCH 1A aTFOMUHMS.

XKeneso: nonoxenue B Ilepnonnyeckoil cucreme xumuueckux 3nemeHToB JI. 1. Menzaeneesa, cTpoeHre aroma, HaXOKIEHUE B MPUPOJE.
duznyeckue U XUMHUYECKHUEe CBOICTBa kene3a. Okcuabl, rTuaApokcu sl U comu xkenesa (11) u sxxenesa (I11), ux coctas, cBolicTBa U MOTy4YCHHE.

Xumuueckuii IKCnepumMeHm:



O3HaKOMIJICHHE ¢ 00pa3liaMu METaJJIOB U CIIABOB, UX (PHU3UYECKUMH CBONCTBAMH, U3YUEHUE PE3YIbTATOB KOPPO3UU METAUIOB (BO3ZMOKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aMMOJICHCTBUSA OKCHUJA KalbllMsi M HATPUs C BOJOH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOpPEHUs Kele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE
BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblKs, aJFlOMUHUS, MHKA, kee3a (1) u xemnesa (111),
meau (I1), HaOmioneHue W omMcaHWE MPOIECCOB OKPAIIMBAHWS TUIAMEHM HOHAMU HATPUS, Kalus W KajbIUs (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS ¥ THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 T10
TeMe «BakHelrie MeTasibl U UX COSAMHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemecTBa u MaTepuanbl B OBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe MCnoab30BaHUE BEIIECTB M XMMUUYECKUX peakiuii B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXarolled cpennl (mpenenbHas AONycTUMash KoHIeHTpamus BemectB, nainee — [IJIK). Poxp xumuum B
PEIICHUU YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIJIaBbl METAJIJIOB, MOJMMEPHBIC MaTEPUAIIb).

Meoswcnpeomemmnwie ceasu

Peanu3anust MEXIpEeIMETHBIX CBSI3€H MPHU M3YYCHHH XUMHH B 9 Kilacce OCYILECTBIISETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX OHATUMN, TaK U MOHSATHI, SBISIOMINXCS CUCTEMHBIMHU IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DAKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3, KIaCCH(HUKAIUSA, MEPHOINIHOCTD,
Ha0JII0IeHUE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOJIOTHSI, MAaTEPHUAJIBI.

®duznka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJdOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUU 3apsl,
MIPOBOAHUKY, TONYIPOBOIHUKH, IUINEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJI0, O0BEM, arperaTHoOe€ COCTOSIHHE BEIecTBa, ras, pacTBOD,
pPacTBOPUMOCTh, KpUCTAJUTMUECKasi PemETKa, CIUIaBbl, (U3UYECKHUE BEIMYMUHBI, €IUHUIIBI U3MEPEHUs, KOCMHUYECKOE IMPOCTPAHCTBO, TUIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeEMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MaKPOAJIEMEHTHI, MUTATEebHbIE
BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE UCKOTIAEMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUHM HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOILIEr0 0Opa3oBaHMs JOCTHUTAIOTCS B XO/A€ OOYyYCHHMS XUMHH B €IHHCTBE
y4eOHOI M BOCIIMTATENILHOU AEATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHUICKUMH COLMOKYIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMHU
LIEHHOCTSIMM, MPUHATBIMU B OOLIECTBE IpaBUJIaMM M HOPMaMHU IIOBEJEHHS MU CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMsI, CaMOpa3BUTHS U
COLMAJIN3ALUHU 00YYaOLINXCS.

JIMYHOCTHBIE PEe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCA PYKOBOJCTBOBATHCS CUCTEMOM NMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALUMH U
pacUIMpPEHME OIIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYECHUsS] XUMUYECKOU
HAyK{ B KHM3HH COBPEMEHHOI'0 00IECTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(pOpPMAaLIUEll O epeIOBbIX TOCTUKEHUAX U OTKPHITUAX MUPOBOM
1 OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHNS O COLMAJIIBHBIX HOPMAaxX U MpaBWIaX MEKINYHOCTHBIX OTHOIIECHHUN B KOJUIEKTHBE, KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIe10BaTeIbCKONW, TBOPUECKON U APYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM
JESTeTBbHOCTH TIPH BBIOJHEHUH YYEOHBIX, MMO3HABATEIBHBIX 33144, BHIIOJIHEHUH XMMHUYECKHUX IKCIEPUMEHTOB, CO3/IaHUHM YYEOHBIX HMPOEKTOB,
CTpEMJIEHMSI K B3aMMONOHHMMAHHIO U B3aUMOIIOMOLIM B MpoOIlecce 3TOM y4eOHOW AESITeIbHOCTH, TOTOBHOCTH OILIEHHMBATh CBOE MOBEJACHHE U
IIOCTYIIKU CBOMX TOBAPHUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSI

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUYECKONW PEaKIMM, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKU U
COCTABJISIIOLINE OCHOBY I IOHUMAaHMSI CYIIIHOCTH Hay4YHON KapTUHbBI MUPA, IPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI,
B3aMMOCBSA35X YEIIOBEKA C IPUPOJHOMN CPEOi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAllpaBIEHHbIE Ha IOJIyY€HHE HOBBIX 3HAHMHA 0 XUMHH, HEOOXOAMMBIE Uil OOBSCHEHHS HaOII0JaeMbIX
MIPOLIECCOB U SIBJICHUM, MMO3HABaTEIbHOM, MHPOPMAIMOHHON M YMUTATENbCKOW KYJIBTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOATEIbHOW pabOTHI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K CaMOOOpa30BaHMIO, IPOEKTHOW U
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIlPaBIEHHOCTH U YPOBHS O0YUYEHHUs B AalbHEUIIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:



OCO3HAaHWE I[EHHOCTU W3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHE
MOCIEACTBUA W HENPUSATHE BPEAHBIX MPHUBBIUEK (YHOTPEOJIEHUS alKOTONs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTU COOJIOJCHUS TPABHII
0€301acHOCTH MPU 00OpaIEHUN ¢ XUMHUYECKMMHU BEIIECTBAMH B OBITY M peaIbHOM KH3HU;

5) Tpy10BOro BOCIIMTAHUS:

HWHTEPEC K MPAKTUISCKOMY U3YUCHHUIO MPodeccrii U TpyAa pa3IuIHOrO Poja, YBaXKEHHUE K TPYAY U pe3yibTaTaM TPYIOBOH ACSITEILHOCTH, B
TOM YHCJE HAa OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUU 10 XUMHUH, OCO3HAHHBIA BBHIOOP WHAWBHUIYATBbHOW TPACKTOPUU MPOJOIHKCHHUS
oOpazoBaHMs ¢ Yy4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW
PO eCCHOHATBHON NEATETHFHOCTH M PA3BUTHSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIIBHON CPEJIC;

6) 3K0JIOrH4ecKOro BOCIUTAHMUS:

IKOJIOTHUYECKH I1e1eco00pa3Hoe OTHOMICHUE K TPUPOJIe KaK HCTOYHUKY KM3HU Ha 3eMiie, OCHOBE €€ CYIIICCTBOBAHMUS, TOHUMAHHUE [IEHHOCTH
3JI0POBOTO U 0€30MacHOro 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYCCKOMY U ICUXUYECKOMY 3I0POBBIO, OCO3HAHHE
LIEHHOCTU COOIIOICHUS TPaBHJI OE30MacHOrO MOBEACHHUS MPU PadOTe C BEIIECTBAMH, a TaKXKE B CUTYallUAX, YTPOXKAIOIIUX 3OPOBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IMOJIydaeMbIe MPH HM3YYCHHHM XUMHH, Ui PEIICHUsS 3a7ad, CBA3aHHBIX C OKPYXKAIOMIEH MPUPOIHON
CpelloH, JIJIsl TIOBBILICHUS YPOBHS dKOJIOTHYECKON KYIbTYpPbl, OCO3HAHUS TJIO0AIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U IMyTeH MX PEIICHUS
MIOCPEICTBOM METOJOB XHUMHHU, 3KOJOTMYECKOTrO MBIIUICHUS, YMEHHUsS PYKOBOJCTBOBATbCS MM B I1I03HABaTEIbHOM, KOMMYHUKAaTUBHOW H
COIIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe meranmpenMeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYMMbIC s (OPMUPOBAHHUS MHPOBO33PEHHUSI OOIIEHAyYHBIE MOHATUS (3aKOH,
Teopus, MPHUHIIUII, TUIOTe3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JAPYroe.), KOTOPhIe MCHOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
mpeIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHHWH M3 JTUX MpeaMeToB (OpMHpOBATh MPEACTABIEHHWE O LEJIOCTHOW HAaydyHON KapTHHE MHUpa, U
YHUBEpCalIbHbIE YUeOHbIC eHCTBUS (I03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISATHBHBIC), KOTOPBIE 00€ecTeunBaroT (HOPMUPOBAHUE TOTOBHOCTH
K CAaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM IeATETLHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHUS UCIOJIH30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATH MX
XapakTepHbIC MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3h C JPYTUMH TOHSATHUSMHU), UCIIOJIB30BATh TOHATHS IJISI OOBSICHEHUSI OTACIBHBIX (DAKTOB U
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KIACCH(PUKAIUU XUMUYECKUX BEUIECTB U XMUMHUYECKUX PEaKIUW, YCTAaHABIMBATH MPHUUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU W3YYCHHsSI, CTPOUTH JIOTMUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, [0 AHAJIOTUH), JENaTh
BBIBOJIBI U 3aKJIIOUECHUS;



yMEHHE MpPHUMEHATh B IMpOLECCe IO3HAHUS TOHATHS (IPEIMETHbIE W METalpeAMETHBIE), CHUMBOJHMUYECKHE (3HAKOBBIE) MOJEINH,
UCTOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIUPOKO MpPUMEHSEMble B XHMHH MOJICIbHbIE NPEACTABICHUS — XMMHUYECKHHA 3HAK (CHMBOJ
JNIEMEHTa), XUMHUYecKas (GopMyia M YpaBHEHHE XHMHYECKOW PEaKUUH — IPH PEIICHHH Y4eOHO-NO3HABATENbHBIX 33/a4, C YYETOM I3THX
MOJICTIbHBIX MPEACTaBICHUN BBISIBIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC INPH3HAKA H3y4aeMBIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMHAYECKHX PEaKIMH, BBIBIATH OOIIMEe 3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIC CBS3M M TPOTUBOPEYMS B H3YyYaeMbIX Hpoleccax H
SIBIICHUSX.

Ba3oBble uccienoBarejabcKkue eiicTBUA .

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHMA, a TaK)Ke B KauyecTBE OCHOBBI A (hopMHUpOBaHUS
TUIIOTE3BI TI0 MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

NpUOOpPETEeHUE OMBITA 1O TUTAHUPOBAHHUIO, OPTaHU3AIMHA M TPOBEICHUIO YYCHHMUYECKUX JKCIIEPHUMEHTOB, YMEHHE HAOII0JaTh 3a XOJIO0M
mpoIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh 0OOOLICHUS W BBIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
UCCIIEJOBAaHMSI, COCTABIIATH OTYET O MPOJIEIaHHOM paboTe.

PabGora ¢ undgopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIMIO pa3IMYHBIX BHUIOB M (POPM NpPEACTABICHUS, MOIY4aeMyIO0 W3
pasHBIX MCTOYHHMKOB (HAyYHO-TIOMYIISIPHAS JIMUTEpaTypa XUMHUECKOTO COJIEpXKAHMS, CIIPABOYHBIE MMOCOOMs, pecypchl MHTEpHETa), KPUTHYECKH
OLICHHBATh IPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTH Pa3JInYHbIE METO/BI M 3aIPOCHI IIPH MOMCKE B 0TOOpe MH(OPMAIIMU U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIUMBIX UIS
BBITIOJIHEHUSI y4eOHBIX M TMO3HABATENBHBIX 33]a4 ONPEACIEHHOTO THIIA, MPUOOPETEHHE OMbITa B OOJIACTH HCIIOJIb30BAaHMS MH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHUBHOTO MCIIONB30BAaHUS PA3JIMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSITEIFHO BBIOMPAThH
ONTHMANBHYIO (OPMY IpeICTaBICHHS WHPOPMAIMKA M WILTIOCTPUPOBATh PEIIaeMbIe 3a7adl HECIOXHBIMU CXEMaMH, AMarpaMMaMH, JPYTUMH
¢dbopmamu rpaduKu M UX KOMOMHAIUSIMU;

YMEHHE UCIONb30BaTh W aHAIM3WPOBAaTh B TMpolecce y4eOHOM U HCCIEeNOBATENbCKON AEATENBHOCTH WH(GOPMAIMIO O BIMSHUA
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X03SHCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYKAFOIIEH IPUPOTHON CPEIbI.

KoMMmyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TefiCTBUS:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0/€ Auanora u (Win) JUCKYCCHM) MO CYIIECTBY 00CYXk/1aeMOi TeMbl, (OPMYIMPOBATH CBOU MPEATIOKEHUS
OTHOCHTEIIFHO BBHITIOJTHEHUS MPEII0KESHHON 3a/1auu;

YMEHUS TIPEJICTABIATH TIOJTYYCHHBIC Pe3yJIbTaThl TIO3HABATEFHON EATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAX; JIEaTh MPE3CHTAIHIO
Pe3ybTaTOB BBHIMOJIHEHUS! XUMHUYECKOTO 3KCIEPUMEHTa (J1a00paTOpHOro OMbITa, JTabopaTOPHON pabOTHI MO HCCIIEIOBAHUIO CBOICTB BEIECTB,
y4eOHOT0 MPOEKTa);



yYMEHHs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW TMO3HABATEILHOW M HMCCIIEAOBATENLCKON JAEATEIbHOCTH MPH PELICHUN
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIUHA (00CYXIeHHsI, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpIMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauyecTBa BBIIIOJIHEHHOM pabOThI U ApyTHUE).
PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE JeiicTBUS:
YMEHHUE CAMOCTOSATEIBHO OIPEAEIATh LENH JAEATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIISATb, KOHTPOJUPOBATH U NpU HEOOXOIMMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hambosiee 3¢(GEeKTUBHBIE CHMOCOObI pelieHHs Y4YeOHBIX U IO3HABATENbHBIX 3ajad,
CaMOCTOATENIbHO COCTAaBJIATh WM KOPPEKTHUPOBATh MPEIJIOKEHHBIA AJITOPUTM JACHCTBUN NIPHU BBIITOJIHEHUH 3a/IaHUM ¢ YYETOM IMOIYYEHUsT HOBBIX
3HaHUNA 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIUSIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW ILIeNH, yMEHHE
HCII0JIb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMeTHBIX pE3YNbTaTOB IO OCBOCHHUIO OOS3aTEIILHOTO COJEp)KaHUS, YCTAaHOBICHHOTO JaHHOW (enepanbHOil padodeii
MIPOrpaMMOii, BBIJENAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCS HAy4dHbIE 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBHA, crenupuyecKkue A MpeIMeTHOH
obnactu «XuMUs», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETalud, IpeoOpa3oBaHUIO0 M MPUMEHEHUIO B PAa3IMYHBIX
Y4eOHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenus B 8 kijacce mpeaMeTHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH y OOYYarOIIUXCS
YMEHHUI:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHM: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, IPOCTOE BEILIECTBO, CII0)KHOE BEILIECTBO,
cMech (OJHOpOJHAS U HEOJHOPOAHAs), BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAasl U MOJIEKYJISIpHAsk Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJs XMMHMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBI O0BEM, OKCHJ, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMYECKas peaklus, KilacCU(PUKAIUs peaklMid: peakluu COECIUHEHHs, PEeaKIUH
pa3oKEHUs, PeaklMu 3aMEelICHUs, peakMl OOMEHa, 9K30- U PHJOTEPMUYECKHE PEeaKIUH, TeIJIOBOM »PQeKT peakuuu, sapo aToma,
9JIEKTPOHHBIN CJIOM aToma, aTOMHast OpOuTallb, paANyC aTOMa, XMMHUYECKasl CBsI3b, MOJISIpHAst U HEMOJISIpHAs KOBAJICHTHAS CBsI3b, HOHHAS
CBSI3b, NOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi 10151 BellleCTBa (MPOLIEHTHAs KOHLEHTPALKs) B paCTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMMUYECKHX TIOHATUH W TPUMEHATH OTH TOHATUS IpPU ONUCAHMM BEIECTB M UX
IIPEBPAILCHHUI;

® HCMOJb30BAaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (POPMYIT BELIECTB U YPAaBHEHUH XMMHUYECKUX PEeaKLnii;

® OMpeneNniTh BaJCHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COECJUHEHUSX, CTENEHb OKUCIICHHUS AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIacCy COEAMHEHMN 1Mo ¢opMyiiaM, BUJ XMMHUYECKOH CBSI3U (KOBaJE€HTHAs U MOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;



packpsiBaTh cMmbica [lepuoanyeckoro 3akona J[. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE IEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIoKeHUs B llepuoguyeckoil cucreMe, 3aKOHOB COXPAHEHMSI MacChl BEUIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOIaJipo;

OIMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepuonndeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynma)y u «nobouynas noarpynna (b-rpymnma)», manbie u Oonbline MepUOIbl, COOTHOCHTH O0O3HAYEHUS, KOTOpBIC
umerorcss B Tabmuie «llepuoamueckas cucrema xumuyeckux dyemeHtoB JI. M. MenpeneeBa» C YHCIOBBIMH XapaKTEPHCTUKAMH
CTPOCHHSI aTOMOB XMMHMYECKUX AJIEMEHTOB (COCTaB M 3apsl sjpa, oOllee YHCIO AJIEKTPOHOB M pacCHpelesieHHe MX MO JIEKTPOHHBIM
CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE IJIEMEHThI, HEOPraHMYECKHEe BEIIeCTBa, XUMHUUECKHE peakiuu (M0 YUCIy U COCTaBYy YYacCTBYIOIIMX B
pEaKIuy BEMIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOILIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAas OINMCAHUE MPUMEpaMH
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA,

MIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH THPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUH B PA3IMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO M MOIISPHYIO MacChl BEIIECTB, MAaCCOBYIO IO XHMHUYECKOTO 3JIeMeHTa Mo (opMmylie
COEJIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuy;

MPUMEHITh OCHOBHBIE OIEPALMd MBICITUTENIBHON [EATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHE, CHUCTeMAaTHU3AlHIo,
KJIAaCCU(UKALIMIO, BBISIBJICHHE INPUYMHHO--CIEACTBEHHBIX CBSI3€ll — JUIs H3Y4YEHHs] CBOWCTB BELIECTB M XHUMHUYECKUX peaKUui,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHKE, YKCIIEPUMEHT (peatbHbI U MBICICHHBIN);
clIe[]oBaTh MpaBWJIaM TOJIb30BAaHUS XUMHUYECKOW MOCYIOM U J1abopaTOpHBIM OOOpYyJOBaHHEM, a TaKKe IpaBUiiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSAMH IO BBITIOJTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OMBITOB MO IMOJYUYECHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOPOAA M KHUCIOPOJA), MPUIOTOBIEHHIO PAaCTBOPOB C OMNpeAeIEHHON MaccoBOil oJeil pacTBOPEHHOIO
BELIECTBA, MJAHUPOBATh M MPOBOJUTH XMMHMUYECKHE HKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH M KHUCIOT C MOMOIIBIO
MHJMKATOPOB (JaKMyc, (heHoTanenH, METUIIOPAHK U APYTHUE).

K KOHIY 06y‘IeHI/I$I B 9 Kuacce MNPEAMETHBIC PE3YJIbTATHI Ha 0a3oBoM YPOBHE OOJIKHBI OTpaKaThb C(i)OpMI/IpOBaHHOCTB y 06y11a10u11/1xcsl

YMEHHH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUI: XUMUYECKHUM DIIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAsl PEAKLMsA, XUMUYECKas CBSA3b, TEIUIOBOM
ahdexT peakmuu, MOJIb, MOJSIPHBIA OO0BEM, PAaCTBOP, AJIEKTPOJUTHI, HEIJIEKTPOIHTHI, IICKTPOJUTHUECKAS IUCCOIUAINS, PEaKIUN
MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE paBHOBecHE, OOpaTUMbIE U HEOOpaTUMBbIE PEaKINH, OKUCINTEIbHO-BOCCTAHOBUTEIHHBIC



peaKIuu, OKUCIUTETh, BOCCTAHOBUTEIb, OKUCIICHIE U BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(pOTEPHOCTh, XUMUYECKasl CBSI3b (KOBAaJICHTHAS,
WOHHAs, METAJUIMYECKas), KpUCTauIMuecKass peméTka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHMUYECKOW PpEaKIUu, MpeaelbHO
nonyctuMas konueHTpanus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSITHH M TPUMEHSTh OSTU IMOHATHSA MPU OINUCAHUU BEIIECTB U UX
MPEBPAILICHUI;

MCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHs (OPMYJT BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKITUIA;

ONPEJIEIATh BAJIEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHUSX Pa3IUYHOrO0 COCTaBa, MPUHAICKHOCTD
BEILIECTB K ONpPENEIEHHOMY KJIacCy COSAUWHEHUU Mo (opmysiaM, BHJI XHUMHYECKOW CBs3M (KOBaJCHTHas, MOHHAs, METaJUIMYeCcKas) B
HEOPraHUYECKNX COCIMHECHMIX, 3aps]] MOHAa 10 XUMHUYECKOH QopMyie, XapaKTep Cpeabl B BOJHBIX PACTBOpPAX HEOPTraHUYECKUX
COCIMHEHUH, TUIT KPUCTAIUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici [lepuoamueckoro 3akona [[. 1. MeHeneeBa u IeMOHCTPUPOBATh €r0 TTOHMMAHHUE: OMKMCHIBATh M XapaKTEPU30BaTh
tabimmunyto Gopmy [leproguveckold CUCTEMBl XHMMHUYECKHAX 3JIEMEHTOB: pa3iU4arh IMOHITHS «TJaBHas moiarpymnma (A-rpymma)» u
«tobounast moarpymma (b-rpymma)», Mansie U OOJBIIME MEPHOJBI, COOTHOCUTh OOO03HAYCHWHS, KOTOPhIC MUMEIOTCS B IEPUOIAICCKOM
Ta0JIUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsja sAApa, 00IIee YUCIIO JICKTPOHOB
U pacupeesieHue UX 10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJIEMEHTOB M MX COSAUHEHUN
B IIpeJIesIax MaJbIX MEPUOJIOB U TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOSHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKUE IIIEMEHThI, HEOPraHMUECKHE BEIIECTBa, XUMHUYECKHE peakiuu (M0 YHCIy U COCTaBYy yYacCTBYIOIIMX B
peaKIiy BEIIECTB, MO TEIIOBOMY 3D (EKTy, M0 N3MEHEHUIO CTETIEHEH OKUCIICHUSI XUMUUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHENU(PUYECKHEe XUMUYECKHE CBOWCTBAa MPOCTBIX W CIOXHBIX BEIIECTB, MOATBEPXKAas
OMHMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUU COOTBETCTBYIONIUX XUMHUUECKUX PEaAKIIUH;

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHUYECKON TUCCOIMAIMU KUCIOT, IIEJ0Yeld M COJIeH, TOJIHBIE U COKpAlll€HHbIE YPAaBHEHMS pPEaKlMi
WOHHOTO OOMEHa, ypaBHEHHS PEaKIUi, MOJATBEP)KIAIOIINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMH DPAa3THYHBIX
KJIaCCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABJICHHS DJIEKTPOHHOTO OalaHCca dTUX PEaAKIUi;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS] XWMHUUYECKHX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIIPHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTO d3JeMEHTa 1o (Gopmyse
COEIMHEHMS], MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN pEeaKIUu;



coOro1aTh TpaBWja IOJB30BAHHMS XHWMHUYECKOW TOCYJIOM W JIabOpaTOpHBIM OOOpYyIOBaHHMEM, a TakKe IpaBuja OOpalieHus C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHUSMH IO BBITOJHEHHIO JTA0OPATOPHBIX XMMHYECKHX OMBITOB IO MOJYYECHHIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOrO ra3a);

MIPOBOJIUTH PEAKIMH, TOTBEPKIAIOININE KAYeCTBEHHBIA COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHII-, OPOMUJI-
, uomun-, kapobonar-, ¢ocdar-, cunukar-, cynabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS W WOHBI H3YYCHHBIX METAJUIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPax HEOPraHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEPAlMMA MBICIUTEIBHON MEATEIBbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEMATHU3AIIHIO,
BBISIBIICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€H — Ui WM3YYEHUS CBOWCTB BEIIECTB M XUMHYECKHUX PEaKIUi, €CTECTBEHHO-HAy4YHbBIE
METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHHE, MOJICTUPOBAHKE, IKCIICPUMEHT (pealTbHBIA ¥ MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HaumeHnoBaHMe pa3/ieiioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusa — Ba)kHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJloBeKa

12 BemecTtBa 1 xuMudeckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837c

Wroro mo paszneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [JOK

' OKCHJIaX https://m.eds00.ru/7f41837¢c
99 Bonopon.Ilonstue o kucnorax u 3 1 bu6mmoreka [JOK

' COMAX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

' HEOPraHMYECKUX COEAMHEHMI https://m.edso00.ru/7f41837c

Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.



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

Xumuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKIuu

[lepuoauueckuii 3aKOH U
31 IIepnoanueckas cucrema ; bubnuoreka [IOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XHUMHYECKas CBS3b. Bu6morexa LIOK
32 Oxucamntenpio- 8 . https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKITUN
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOI'PAMME



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

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BenecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpEeHUE 1 yroyOneHue 3HAHUIA 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIUSL. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazngeny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU S
91 OO0mas XxapakTepUCTUKa XUMHUUECKUX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

25

. bubmuorexa [JOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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