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PA3JIEJI |. [Inanupyemble pe3yabTAThl OCBOEHHS Y4eOHOI0 NpeaMeTa, Kypca

Peanuzaumss  PaGodeil mporpamMmbl — y4eOHOro mpeamera  «XUMHS»
oOecreynBaeT JOCTIKEHHE YYAIIUXCS KIACCOB  CJEAYIOIIUX JIMYHOCTHBIX,
METaIpeMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.

JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOCHHMS  OCHOBHOW  00Opa3oBaTEeIbHOU
pOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHusl IOJKHBI OTPaXkKaTh:

1) BocmHuTaHME POCCUMCKON Tpa)KIAaHCKONW MJIEHTUYHOCTH: MaTPUOTU3MA,
yBaxkeHuss kK OTedyecTBy, MPOILJIOE W HACTOAIIEE MHOTOHAIMOHAIBHOIO Hapoja
Poccuu; oco3Hanue cBOei I THUUECKOUM MPUHAJICKHOCTH, 3HAHUE UCTOPUH, S3bIKA,
KYJBTYpbl CBOETO HApOJ/a, CBOETO Kpasi, OCHOB KYJbTYPHOTO Haclieus HApOIO0B
Poccur u dYenoBedecTBa, YCBOCHHME TyMaHUCTHYECKUX, JIEMOKPATUYECKUX U
TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBLHOTO POCCUHCKOr0 OOIlECTBa;
BOCIIMUTaHUE YYBCTBAa OTBETCTBEHHOCTH U JI0Jra nepen PoauHoi;

2) dbopMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTU U
CIIOCOOHOCTH O0YyYaroluXcsi K CaMOpPa3BUTUIO U CaMOOOPa30BAaHUIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHMIO M TO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO
JanbHENIIe MHAUBUIYaIbHOM TpaeKTOpuu 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B
Mupe npodeccuil U MpoPECCUOHANBHBIX MPEANOYTEHUN C yU4€TOM YCTONYHMBBIX
MO03HABATENIbHBIX MHTEPECOB, a TaK)Ke HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO
OTHOUIEHUS K TPY/Y, PA3BUTHS OIbITA YYACTHUS B COIUATBHO 3HAUUMOM TPY/IE;

3) QopMupoBaHUE 1IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHS HaykKu U OOIIECTBEHHOM TMPAKTHUKH,
YUYUTBIBAIOIIETO COLMANIbHOE, KYJbTYPHOE, S3BIKOBOE, TYXOBHOE MHOT000paszue
COBPEMEHHOT'0 MUDAa;

4) QopMHpoBaHUE OCO3HAHHOIO, YBAXUTEIHLHOIO U JOOPOXKEIATEeIHHOTO
OTHOIIIEHHUS K JPYyroMy 4YeJOBEKY, €ro MHEHHUIO, MHUPOBO33PEHUIO, KYJBTYpE,
S3BbIKY, BEPE, TPAKIAHCKOMN MO3UIUU, K UCTOPUH, KYIBTYpPE, PEIIUTUU, TPAAUIUSM,
A3bIKaM, LIEHHOCTSIM HapoJoB Poccuu W HapoJOB MHpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHWajor C JPYyrMMH JIIOJbMHU U JIOCTUTaTh B HEM
B3aMMOTIOHUMAHMS;

5) OCBOEHHE COLMAIBHBIX HOPM, MPaBWJI TMOBEIAEHUS, pojeit u Gdopm
COIIMAJIbHOM U3HU B TPYMIaxX M COOOIIECTBaX, BKIKOYAsk B3POCIbIC U COLUATBHBIC
COOOIIIECTBA; yJacTHE B IIKOJIHPHOM CaMOYIIPABJIECHUU W OOIIECTBEHHON >KU3HU B
npezeniax BO3PACTHBIX KOMIETEHIIUN C yU4€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,
COIMAJIBHBIX ¥ SKOHOMUYECKUX OCOOECHHOCTEH;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHMS U KOMIICTEHTHOCTH B pelICHUU
MOpaJbHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (opMuUpOBaHUE
HPAaBCTBEHHBIX UYYBCTB W  HPABCTBEHHOIO TOBEACHHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHBIM MOCTYIIKAM;

7) ¢opMmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, ACTHMU CTapIIero W MIIAJIIETO BO3pacTa,



B3POCJIBIMH B TPOIECCE OOpa30BaATEIBHON, OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-
UCCJIEI0BATENHCKON, TBOPUECKON U JPYTUX BUJIOB JEATEILHOCTH;

8) dopmupoBaHHE IIEHHOCTH 3JI0POBOTO M Oe3omacHOro olpasza >KU3HU;
YCBOEHUE MPABUJ UHJIUBUIYATHHOTO U KOJJIEKTUBHOTO OE30MaCHOTO MOBEJCHUS B
YpEe3BbIUANHBIX CUTYALUSIX, YTPOKAIOMIMX YXU3HU M 370POBBIO JIIOJIEH, MpaBuIl
MOBECHUS Ha TPAHCIIOPTE U Ha JOPOTax;

9) dopmMupoBaHHME OCHOB 3KOJIOTHUECKOW KYJIBTYpPbl, COOTBETCTBYIOIICH
COBPEMEHHOMY YpPOBHIO  DKOJIOTMYECKOTO  MBIIUIEHUS, PAa3BUTHE  OIbITa
HKOJIOTUYECKA OPHUEHTUPOBAHHON pPEPIIEKCUBHO-OIICHOYHOW W MPaKTUYECKOU
JEATEIIbHOCTH B )KM3HEHHBIX CUTYalIUsIX;

10) oco3HaHue 3HAUEHHS] CEMbU B KU3HU YEJIOBEKA U OOLIECTBA, PUHSITHE
[EHHOCTU CEMEHHON KM3HU, YBAXHUTEIHbHOE U 3a00TIMBOE OTHOUICHHE K YJIEHAM
CBOEH CEMbH;

11) pa3BuTHE ACTETUYECKOTO CO3HAHMS YE€pe3 OCBOCHHE XYA0KECTBEHHOI'O
Hacienuss HapoaoB Poccnm M MHpa, TBOPUYECKOH AEATEIBHOCTH 3CTETUYECKOTO
Xapakrepa.

MertanpeameTHble pe3yibTaThl OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHusl JOKHbBI OTPAXKaTh:

1) yMeHue caMOCTOSITEIbHO ONPEAEINATh eI CBOET0 00Y4YEeHUs], CTaBUTh U
dopMynupoBath i ce0s HOBBIE 3aJaud B ydeOe U IO3HABATEJIbHOM
NEeATEIbHOCTH, pa3BUBAaTh MOTHUBBI W HWHTEPECHl CBOEW IMO3HABATEIbHOU
NEeSATEIbHOCTH;

2) yMEHHE CaMOCTOSATEIbHO TUIAHUPOBATH IyTH JOCTHXKEHHS LENeil, B TOM
YHUCJe albTEPHATUBHBIE, OCO3HAHHO BhIOMpaTh Hanboiiee 3(PPEeKTUBHBIE CIIOCOOBI
pelieHus y4eOHbIX M MO3HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOM JIEUCTBHS C TUIAHHUPYEMBIMHU pe3yibTaTaMu,
OCYLIECTBJISTh KOHTPOJb CBOEH JIESITEIIBHOCTH B IPOLECCE JTOCTHKECHHMS
pe3ynbTara, OnpeaesaTh CIOoCcOObl IEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBHUH U
TpeOOBaHMM, KOPPEKTUPOBATH CBOW JICUCTBHUS B COOTBETCTBUHU C M3MEHSIOIIEHCS
CUTYyallUeH;

4) yMmeHHe OIICHMBATh MPABWILHOCTh BBIMOJHEHUS Y4YeOHOW 3ajauu,
COOCTBEHHBIE BO3MOKHOCTH €€ PELLEHUS;

5) BlIaJicHHEe OCHOBAMHU CaMOKOHTPOJISl, CAMOOLICHKHU, TPUHATHS PELIECHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B Y4eOHOW W  TO3HABaTEIbHOMU
NEesATEIbHOCTH;

6) yMEHHE ONpEeNeNATh MOHSATHS, CO37aBaTh OOOOIIECHUS, yCTaHABJIMBATh
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBAHUSA U
KpUTEPUH ISl KJaccU(UKaIMU, YCTAaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH JIOTUYECKOE PACCYKACHHUE, YMO3AKIOUeHUE (MHIYKTUBHOE, NEAYKTUBHOE
Y TI0 aHAJIOTHH) U JIeJaTh BBIBO/IBI;

7) yMeHHe cO3/1aBaTh, IPUMEHSATh U MPEOOPa30BBIBATH 3HAKU U CHUMBOJIHI,
MOJICNIA Y CXEMBI JUIsI pEIeHUsT yueOHbIX U TTO3HABATEIbHBIX 33/1a4;

8) CMBICTIOBOE UTEHUE;



9) yMmeHue OpraHM30BBIBaTH Y4YE€OHOE COTPYAHUYECTBO U COBMECTHYIO
NEeATEIbHOCTh C YYUTENeM W CBEpPCTHUKaMM; paboTaTh WHAMBUAYAJbHO U B
rpynme: HaxoJIuTh 00Ilee penieHrue Hu pas3pemarh KOH(IMKTBI Ha OCHOBE
COTJIaCOBaHMS MO3UIIMKA U ydyeTa UHTEPecOB; GOpMYIUPOBATh, APTYMEHTHUPOBATH U
OTCTauBaTh CBOE MHEHUE;

10) yMeHHe OCO3HAaHHO KCIIOIb30BATh PEUEBbIE CPEJICTBA B COOTBETCTBUU C
3a/layeil KOMMYHUKAIIMK JIJIs1 BBIPQXKEHUSI CBOMX YYBCTB, MBICJIEH U TOTPEOHOCTEH;
IUIAHUPOBAHUSI W PETYJSILUM  CBOEH JICSITEIbHOCTH; BIJAQJACHUE YCTHOM W
MMAICbMEHHOMN PEYBI0, MOHOJOTHYECKON KOHTEKCTHON PEYBIO;

11) popmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOJIB30BaHUS
nH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoru# (nanee - UKT xommerenun);
pa3BUTHE MOTHUBALMM K OBJIAJICHUIO KYJbTYpOW AaKTUBHOIO IIOJIb30BAHUSA
CJIOBapsAMU U IPYTUMHU MOUCKOBBIMU CUCTEMAaMU;

12) ¢dopmupoBanue u pa3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHE
IIPUMEHATH €r0 B IO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIIbHONU ITPAKTUKE U
npodeccuoHaNbHON OpUEHTAIUY.

IIpeanMeTHbIe Ppe3yJbTaThbl OCBOEHHSI OCHOBHOH 00pa3oBaTebLHOM
NnporpaMmMbl OCHOBHOT'O OOIIEr0o 00pa30BaHUs C y4eTOM OOMUX TpeOoBaHU
Crangapra u crneudukyd H3y4yaeMbIX TMPEIMETOB, BXOMSIIUX B COCTaB
MpEeAMETHBIX 00JacTel, JODKHBI oOOecrneunBaTh YCHEIIHOE OO0y4YeHue Ha
CJICYIOIIEM YPOBHE 00IIero o0pa3oBaHUsl.

N3yuyenue mnpenmeTHor o0sactu «ECTECTBEHHO-HAYYHBIE MPEAMETHD)
JIOJKHO 00ECIIeUUTh:

(dbopMHpOBaHUE LETOCTHON HAYYHON KapTUHBI MUPA;

MOHMMAHUE BO3PACTAIOIICH pONM E€CTECTBEHHBIX HAyK U HAyYHBIX
UCCIICIOBAaHUM B COBPEMEHHOM MHUpE, TMOCTOSHHOTO Tpoliecca SBOJIIOIUU
HAyYHOTO 3HAHMS, 3HAYMMOCTH MEKIyHAPOAHOTO HAYYHOTO COTPYTHUUYECTBA;

OBJIJICHNE HAYYHBIM TOJIXO0I0M K PEIICHUIO Pa3IUYHbIX 337124,

OBJIaJICHWE YMEHUSIMU (POPMYyIHUpPOBATH THUIOTE3bl, KOHCTPYUPOBATH,
MIPOBOJIUTH AKCIIEPUMEHTHI, OIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI,

OBJIaJICHNE YMEHHUEM COTOCTaBIIATh IKCIIEPUMEHTAIBHBIE U TEOPETUUECKHE
3HAHMS C OOBEKTUBHBIMU PEATUSIMH KU3HMU;

BOCITUTAHWE OTBETCTBEHHOTO M OEPEKHOTO OTHOIICHHUS K OKpYyKarouen
cpene;

OBJIaJICHUE PKOCHUCTEMHOM MO3HABATEIBLHON MOJENIbIO U €€ NMPUMECHEHHUE B
[EeJsIX MPOTHO3a JIKOJOTUUECKUX PHUCKOB JIs 3JI0POBBS JIHOJEH, O€30MacHOCTH
YKU3HU, KaYeCTBA OKPYXKAIOLIEH CPENbI;

OCO3HAHME 3HAYMMOCTH KOHIICTIIIUN YCTONYHBOTO Pa3BUTHS;

dbopmupoBaHUe yMeHUM Oe30MmacHOro W A(MQPEKTUBHOIO HCIOJIb30BaHUS
7a00paTopHOTO O0OPY/IOBaHUS, MPOBEACHUS TOYHBIX H3MEPEHHM M aJeKBAaTHOMU
OIICHKM TIOJIYYCHHBIX PE3yJbTAaTOB, MPEACTABICHHUS HAYyYHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JICWCTBHUI, OCHOBAHHBIX Ha MEXIPEIMETHOM aHAIN3€ YICOHBIX
3azay.



[TpenmeTHbIie pe3ynbTaThl U3y4deHHs] TpeameTHon obnactu «EcTtecTBeHHO-
Hay4YHbIE TIPEIMETHI» JTOJKHBI OTpaKaTh:

Xumus:

1)popmupoBaHue MEepBOHAYATIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUM
O BEIECTBAX, HUX MPEBPALIECHUAX U MPAKTUYECKOM NPUMEHEHHH; OBJIAJCHHE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAYKH Kak
o07acTd  COBPEMEHHOTO  €CTECTBO3HAHMS,  XHMHUYECKHMX  TpEBpallleHUi
HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB KAK OCHOBBI MHOTHUX SIBIICHUH KMBOU U
HEXMBOW TPUPOJBI, YIIyOJIeHWe NPEJCTaBICHUH O MaTepUalbHOM EIUHCTBE
MUDA;

3)oBiajicHUE OCHOBAaMH XHUMHYECKOH TI'PaMOTHOCTH:  CIIOCOOHOCTBIO
aHaAJIM3UPOBaTh U OOBEKTUBHO OIICHHBATH XU3HEHHBIC CUTYAallUH, CBSI3aHHBIC C
XMMHEW, HaBbIKAMHM O€30M1acCHOr0 OOpaIleHUs C BELIECTBAMH, UCIOJIb3YEMbIMU B
MOBCE/IHEBHOM XU3HU; YMEHUEM aHaJIM3UPOBaTh U IUIAHUPOBATH 3KOJIOTUYECKU
0e301acHoe MOBEACHNUE B LIEISX COXPAHEHHUS 3/I0POBbS U OKPYKAIOILEN CPE/IbL;

4) QopmupoBaHHME YMEHHUH YCTAHABIMBATH CBSI3U MEXAY pPEaJbHO
HAOJI0JaeMbIMA XUMHYECKUMH SIBICHUSMU U IPOLECCAaMH, MPOUCXOIAIIMMHU B
MUKpPOMHpE, OOBICHATh MPUYMHBI MHOTO00pa3usi BEIIECTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa U CTPOCHMsI, a TAaK’K€ 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT
HX CBOICTB;

5) mpuoOpeTeHne OMbITa WCIOJB30BAHMUS PA3TUYHBIX METOJIOB H3YyUCHUS
BEIIECTB: HAOMIOACHMUS 3a WX MPEBpPALICHUSIMH TPU TPOBEIACHUH HECIOKHBIX
XUMHYECKHUX SKCIIEPUMEHTOB C HCIIOIh30BAaHUEM JIA0OPATOPHOTO 00OPYIOBaHUS U
npudOpPOB;

6) ¢opmupoBaHUE MPEACTABICHUN O 3HAYEHUM XUMHYECKOW HAyKU B
pEIIEHUH  COBPEMEHHBIX  OJKOJOTMYECKMX mpobieM, B TOM 4HClIe B
IPEeIOTBPALICHUH TEXHOT€HHBIX U HKOJIOTUYECKUX KaTacTpod.



2. Cogep:xanne y4e0OHOI0 mpeaMeTa, Kypca

B cucreme ecTeCTBEHHOHAYyYHOro OOpa3oBaHUs XUMHUSA KaK Y4eOHBIH
MpEeIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPObI, POPMUPOBAHUU
HAYYHOUW KapTUHBI MUpPA, CO3JaHUM OCHOBBI XMMHYECKUX 3HAHUH, HEOOXOIUMBIX
JUTsl TIOBCEJTHEBHOM >KM3HHU, HABBIKOB 3JJ0POBOTO M 0€30IaCHOTO /Jis YelioBeKa U
OKpYXarollei ero cpeibl o0pasza >KU3HH, a TAKKE B BOCIUTAHUM HKOJIOTHYECKOM
KYJbTYpBI.

YCnemHocTh H3y4EeHUS] XHMHUU CBS3aHA C OBJAJACHUEM XUMHUYECKUM
S3BIKOM, COOJIOZACHMEM TMpaBui Oe30macHoi paboThl TMPHU  BHIMOJIHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHMEM MHOTOYHMCIICHHBIX CBSI3€M XUMHH C
JPYTUMU IIPEIMETAMHU IIKOJIBHOTO Kypca.

[Iporpamma BKJItOUaeT B ceOsl OCHOBBI HEOPTaHMYECKOW M OpPraHUYeCKOM
xuMud. ['71aBHOM uzeeil mporpammbl sBISETCS CO3JaHHE 0a30BOr0 KOMILIEKCA
OTNOPHBIX 3HAHUH [0 XMMHH, BBIPAXKEHHBIX B (JOPME, COOTBETCTBYIOLIEH BO3pacTy
o0yyJarommxcs.

B coxmepxkaHuum JAHHOTO Kypca MPEICTaBIECHbl OCHOBOIIOJIATAIOIINE
XUMUYECKHE TEOPETUUECKUE 3HAHMSI, BKIIFOUAOIINE U3yUYEHHE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHHUE CBOMCTB
BEIIECTB, MCCIICIOBAHUE 3aKOHOMEPHOCTEH XUMHUUYECKHUX NPEBPALLICHUN U ITyTEU
YIOPABJICHUS UMH B LEJISIX MTOJIYYEHUS BELIECTB U MaTEPHUAJIOB.

TeopeTnyeckyto OCHOBY H3yYEHHs HEOPTraHWYECKOM XWUMHH COCTABIISAET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommuecknii 3akon JI.MI. MeHnneneeBa c¢
KPAaTKMMH CBEJICHUSAMH O CTPOCHMM aToMa, BHJAX XUMHUYECKOH CBS3H,
3aKOHOMEPHOCTSX NMPOTEKAHUS XUMUYECKUX PEAKIU.

B u3yueHuum Kypca 3HA4MTENbHAas pPOJIb OTBOJAUTCA XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JaOOpaTOPHBIX padOT, OMHCAHMIO
pe3yJbTaTOB YYEHHUYECKOTO 3KCIEPUMEHTa, COOJIIOJIEHUI0O HOPM M IpaBUIl

0e3omnacHoi pabOThl B XUMHUYECKOU TaO0paTOpHHu.



Peanuzanms gaHHOW mporpamMmbl B Tpoliecce OOyYEHUS TIO3BOJIAT
OOyYarOIIMMCSl YCBOUTH KITFOYEBBIC XMMUYECKHE KOMIETEHITMN U TIOHSTH POJIb H
3HAYEHHE XUMUHU CPEIU APYTUX HAYK O IPUPOJIE.

N3yuenne mpenMera «XuMuUs» B 4acTH (POPMUPOBAHUS Y OOYHAFOIIMXCS
HAy4YHOTO MHUPOBO33PCHHS, OCBOCHHS OOIIEHAYYHBIX METOJ0B (HaAOJIOACHNUE,
U3MEpPEHHe,  DKCIIEPUMEHT, MOJICTUPOBAHUE), OCBOCHHUS  IPAKTHYECKOTO
MIPUMEHCHUSI HAYYHBIX 3HAHWW OCHOBAaHO HA MEXIIPEIMETHBIX CBA34X C
npeameramu:  «buonorusi»y,  «leorpadusi»y, «Mcropus»,  «Jluteparypay,
«Marematuka», « OCHOBBI O€30MMACHOCTH KU3HEIAEATEIbHOCTY, «PyCCKU A3BIKY,

«DPu3uKay, « IKOJIOTU».

IlepBoHayajbHbIE XMMUYECKHE IOHATHUS

[Ipeamer xumuu. Tera u eewecmsa. (OcHo8Hble MemOObl NO3HAHUA:
Habaooenue, usmepeHnue, sxkcnepumenm. DUNUECKUE U XUMHUUYECKHUE SIBJICHUS.
UYuctele BemectBa U cMmecH. CrocoObl pazieneHusi cmeceil. Atom. Moekyna.
XUMHUYECKHIN JJIEMEHT. 3HAKA XUMHYECKUX 3JIEMEHTOB. [IpocThie W ClOKHBIE
BellecTBa. BaneHTHOCTD. 3akon nocmosncmea cocmasa seujecmea. XAMUUYECKHAE
dbopmynbl. Uuaekcsl. OTHOCUTENbHAS aTOMHAs U MOJICKYJIIpHas Macchl. MaccoBast
JIOJIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU. 3aAKOH COXPAHEHHSI MAcChl BELIECTB.
Xumnueckue ypaBHeHus. Kosdduimentsl. YcaoBuss u HpuU3HAKH MPOTEKAHUS
XUMHUYECKUX peakuuii. MoJp — equHuIa KoJIndecTBa BemecTsa. MoisipHas maccea.

Kucaopoa. Boxopon

Kucnopon — xumudeckuil 3eMeHT U mpocTtoe BemecTBo. O30n. Cocmag
6030yxa. Duznueckue W XUMHUYECKHME CBOMCTBAa Kkuciopona. Ilomydenue wu
npUMEHeHue Kucnopoa. Tennosoi agpgexm xumuueckux peaxyuil. I[lonamue oo
9K30- U IHOOmMepMUdecKux peakyusax. Bonopoa — XuMU4ECKHUI 3JIEMEHT U IPOCTOE
BeniecTBO. PU3MUeCKre U XUMUYECKHUE CBOMCTBA BoJIopoaa. Ilonmyyenue Bogopoaa
B Jjaboparopuu. [lonyuenue 6odopoda 6 npomviwneHnocmu. Ilpumenenue

6000pooa. 3akoH ABoraapo. MospHbiii 00beM ra3oB. KauecTBeHHbIE peakiiuu Ha



razoo0pasHble BemecTBa (KUCIopo, Bojaopoa). OObeMHbBIE OTHOIICHUSI Ta30B MPHU
XUMHUUYECKUX PEAKIIUSIX.

Bopaa. PactBopsbl

Booa 6 npupooe. Kpyzosopom 6001 6 npupooe. Quzuueckue u xumuiecKue
ceoticmea 600bl. PacTtBopbl. Pacmeopumocms eewjecmé 6 6ode. KoHueHTpanus
pacTtBOpoB. MaccoBasi 10Ji1 paCTBOPEHHOT'O BEUIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPTAHUYECKHUX COeTUHEHUIl

Oxkcunpl. Knaccuduxanusi. Homenkiarypa. Qusuueckue c8oticmea oKcUoos.
XUMUYECKUE CBOICTBA OKCUAOB. [lonyyenue u npumenenue okcuoos. OCHOBaHUS.
Knaccuduxanus. Homenknarypa. Qusuueckue ceoticmea ocnosanuil. llonyuenue
ocHogaHuti. XWUMHMYECKHME CBOWCTBAa OCHOBaHUMW. Peakuusi HeHTpalu3aluu.
Kucnotel. Knaccudukarus. Homenknartypa. @Qusuueckue ceoucmea KUciom.
lonyuenue u npumenenue kuciom. XUMAYECKUE CBOWCTBA KUCIOT. IHAMKATOPBHI.
W3meHeHne OKpacku MHANKATOPOB B paznuuHbIXx cpenax. Comu. Knaccudukarms.
Howmenknarypa. @Qusuueckue ceoucmea coneu. llonyuenue u npumenenue coell.
XUMHUYECKHE CBOMCTBAa CoOJiel. ['eHeTMueckass CBsA3b MEXKAY KIIACCaMH
HEOPTraHWYECKUX COeNUHEHUU. [Ipobnema 6e30nacHo2o ucnonb308anus 6eujecms u
XUMUYECKUX peakyuti 6 NoBCeOHeBHOU oicusHu. TokcuuHble, 2opiouue U
83pbleoonacHvie geujecmea. bvimosas xumuiueckas 2pamomHoCme.

Crpoenne aroma. Ilepuognueckuii 3aKOH M MEPUOAUYECKAST CHCTEMA
xumMu4deckux diemenToB /.. MenaeseeBa

Crpoenue atoma: szipo, dHepreTuueckuil ypoBeHb. Cocmas sadpa amoma:
npomonsvl, Heumpouvl. Hzomonwi. llepmogumueckuii 3akon .M. Menpaeneena.
[Tepnoanueckas cucrema xuMudeckux diemMeHToB .M. MenneneeBa. ®uznueckuit
CMBICJI @TOMHOTO (TTOPSIIKOBOT'0) HOMEpAa XUMHUYECKOTO 3JIEMEHTa, HOMepa IPYIIIbI
U MepUojia Mepuoandeckon cucteMbl. CTpOE€HHUE YHEPreTUUECKUX YPOBHEN aTOMOB
nepBbix 20 XUMHUUYECKUX 3JIEMEHTOB nepuoandeckor cucremsl .M. Menaeneesa.

3aKOHOMCpHOCTI/I U3MEHCHHUS CBOMCTB aTOMOB XMMHUYECKHX DJICMEHTOB M HX



COEMHEHUN Ha OCHOBE MOJIOkKEHHS B nepuogunueckou cucreme .M. Menneneesa
U cTpoeHus aroma. 3Hauenue lleprnoaunueckoro 3akona /.M. Menaeneesa.

Crtpoenue BemecTs. XuMH4ecKasi CBA3b

DnexmpoompuyamenbHOCms amomos XUMUYECKUX I1EeMEHMO8.
KoBasieHTHass XuMmu4Yeckasi CBsI3b: HENOJspHas U ToiisipHas. [lonamue o
8000POOHOT CBA3U U ee GIUAHUU HA (pu3uyecKue CceoUcmea eewecms Ha npumepe
600vl. loHHas cBsi3b. Meramnueckasi CBA3b. Tunvl KpUCMaiiudyeckux peuiemox
(amomHas, MONEKYIAPHAs, UOHHAS, Memaiiudeckas). 3asucumocms QuuiecKux
CBOUCME 8eujecme om muna KpUCmaiiudyecKol peuemku.

XuMHuYecKue peakunu

llonsmue o ckopocmu xumuueckou peaxyuu. Daxkmopwvi, GrUAIOWUE HA
ckopocmyb xumuueckou peaxyuu. llonamue o xamanuzamope. Knaccuduxanus
XUMUYECKUX PEAKLM MO Pa3IMYHbIM MPU3HAKAM: YHCIY U COCTABY MCXOJHBIX U
MOJYYEHHBIX BEIIECTB; M3MEHEHUIO CTEIEHEW OKUCICHUS aTOMOB XHUMHUYECKHUX
AJIEMEHTOB; TIOTJIONMICHUIO WM BBIJCICHUIO HHEPIUHU. DJIEKTPOJUTHUYECKAs
JUCCOLUALNS. DJIEKTPOJUTBI U HEAEKTpOJIuThl. MoHbl. KaTHMOHBI W aHWOHBL.
Peakuun uwoHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS PEaKIUMii HMOHHOTO OOMEHa.
DNEeKTpoauTHYECKass AUCCOIMAlUsS KHUCJIOT, wenoued u coseid. CreneHpb
okucnenus. OnpenesieHue CTENEeHN OKUCIICHHS] aTOMOB XMMUYECKHX 3JIEMEHTOB B
coequHeHusAx. Oxucnurtens. BoccranoBurtens. CylmIHOCTh — OKMCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

Hemeranasi |V — VI rpynn u ux coenmHeHust

[TonoxxeHne HEMETAIJIOB B MEPUOJMYECKON CHUCTEME XUMHYECKUX
snemenToB JI.M. MengeneeBa. OOmpe CBOWMCTBA HEMETAUIOB. | alOreHBI:
dbuznyeckre U xumuueckue cBoircTBa. CoeIMHEHHUS TaJOreHOB: XJIOPOBOIOPOI,
XJIOpOBOJIOpOAHAsT Kuciaora u ee comn. Cepa: (U3MYECKHE W XUMHUYECKUE
cBoiicTBa. CoequHEHUsI CEPhl: CEPOBOJIOPO, CYIb(huUIbI, OKCHabl cepbl. CepHas,
cepHUCmas U Cceposo0OPOOHAs KUCIOMbl W UX COonu. A30T: (usnueckue u

xumMuuyeckrue cBoucTBa. Ammuak. Comm ammonusa. Oxcuapl asora. A3oTHasg



kucioTa u ee conn. Docdop: pusndyeckne u xumMudeckue cBoiicTBa. CoeqmHEHMUS
docdopa: okcun dochopa (V), oprodochopHas KuUCIOTa U €€ CONH. YTIEPOI:
dbu3nyeckre U XUMUYECKHE CBOMCTBA. Anromponus yerepooa: aimas, epagum,
kapoun, @yanepensvt. CoemuHenus yriepona: okcunsl yraepoma (II) u (IV),
YTOJIbHAsI KUCIIOTa U €€ cou. Kpemuuii u eco coeounenus.

MeTa/uibl M MX COeTUHEHUS

llonooicenue memannog 6 nepuoOUHecKol cucmeme XUMU4ecKux 21eMeHmos
I U. Menoeneesa. Memannwi 6 npupooe u obuue cnocoodwl ux noayienus. Oowue
Qusuueckue ceoticmea memannog. OOIIME XUMHUYECKHE CBOICTBA METaJUIOB:
peakuuu C HEMETaUIaMH, KHUCIOTaMH, COJISIMH. OIeKMpPOXUMUYECKUU DO
Hanpsicenuli  memannos.  lllenoynsle  MeTalibBl W HMX  COCIUHEHUA.
[Ieno4yHO3EeMENbHBIE METAUIBl U HUX COEAMHEHHS. AJTIOMUHHUNA. AMQPOTEPHOCTH
oKcuzia U ruapokcuaa amomuHus. JKenezo. CoelMHEHUs Kele3a U UX CBOMCTBA!
OKCHJIbI, TUAPOKCU BT U con kene3a (11 u I1I).

IlepBoHayajibHbIE CBeIEHUS 00 OPraHUYECKUX BellecTBaX

IlepBoHaualibHBIE CBEIEHHSI O CTPOCHHHM OPraHMYECKHUX  BELIECTB.
VYrieBogopoabl: METaH, 3TaH, ATUIEH. MCmouHuKu yeneo00po0os: NpupoOHblil
easz, Hegms, yeonv. Kuciopoaconepikauiye COEIUHEHHS: CHOUPTHI (METaHOI,
ATaHOJI, TJMIEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHAasl KHCJIOTa, aMUHOYKCyCHas
KHCJIOTa, CTEApUHOBAs U OJIEMHOBAs KUCJIOTHI). bruosornyecku BakHbIC BEIIECTBA!
KUPBI, TIIOK03a, O€NKu. Xumuueckoe 3azpszHeHue OKpydcarowelu cpeovl U e2o
noC1e0Cmausl.

Tunsl pacyeTHbIX 3a1a4:

1. Brruncienre MaccoBOW JTOMM XUMHUYECKOTO 3JIeMEHTa 1o (opmyre
COEJIMHEHHS.

Ycemanoenenue npocmeviwei gopmynvt eewgecmea no mMacco8uviM OO0AM

XUMUYECKUX ITIEMEHNIO6.
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2. Beruucnennss mo XMMHYECKUM YPaBHEHHSIM KOJIMYECTBA, OO0BEMA,
Macchl BEIIECTBa IO KOJUYECTBY, O00bEMYy, Macce€ PpEareHTOB WM MPOIYKTOB
peaxiuu.

3. Pacyet MaccoBo#i 01 paCTBOPEHHOTO BEILIECTBA B PacTBOPE.

I[IpumepHbIe TEMBI MPAKTHYECKHUX PadOT:

1. JlaGoparopHoe 000pya0BaHUE U MPUEMBbI oOpaleHus ¢ HuM. [IpaBuia

Oe3omacHoi paboThl B XUMUUYECKOH J1a00paTOpHH.

2. OumncTKa 3arps3HEHHON TOBAPEHHOU COJIH.

3. [Ipu3HaKkyu NpOTEKaHUs XUMHUYECKUX PEAKLIAMN.

4, [lonyueHne KUCIOpO1a ¥ U3yUYEHHUE €TO CBOWCTB.

5. [TosyueHune BOIOPOa U U3YUEHHUE €TO CBOVCTB.

6. [IpuroToBneHue pacTBOPOB C ONPEACIICHHOW MAaCCOBOM J10JEN

PacTBOPEHHOT'O BEUIECTBA.

7. Pelienne 3KCrepUMEHTANBHBIX 3a1ad Mo TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUIN.

8. Peakiiuu monHoro oomeHa.

9.  Kauecmesenmnwvie peakyuu Ha UOHbL 8 pACMBOPe.

10. Ilonyuenue ammuaxa u usyueHue e2o C80UCMS.

11.  Ilonyuenue y2nexucnozo 2aza u uzydeHue e2o c80OUCma.

12. Pemenue skcniepuMeHTaNbHBIX 3a1a4 1o Teme «Hemetamnsl IV — VII
IPYII U UX COEAUHEHUID.

13. Pemenue »KCIepUMEHTAIBHBIX 3aMad MO TeMe «MeTamel U UX

COCIUHCHUS).
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PA3JIEJI IIl. TEMATUYECKOE IINTAHUPOBAHUE

C YKa3aHHMEM KOJINYECTBA YaCOB, OTBOJUMBIX Ha OCBOCHUE KaXOU TEMbI
Temamuueckoe nianuposanue no xumuu, 8 kuacc,
(2 uaca 6 neoenro, scezo 68 uacos)
YMK O.C. I'abpuensana.

Nen/m | Tema ypoka Kox- | Comepskanne”
BO
4yacoB
IlepBoHayajabHbIe XUMHYECKHE MOHATHS (64)

1 BBoanplii  umHCTpYyKTaxx mo 16 |1 [Ipenmer xumuu. Tenma u BemectBa. OCHOBHBIE
uHCTpyKIus NoS. XuMusi Kak 4acThb METOABl  TIO3HAHWA: HAOIMIOACHWE, W3MEpCHUE,
€CTECTBO3HAaHUA. XUMHUs — HAyKa O 3KcrepuMeHT. OU3NYeCKue U XMMHUYECKHUE SIBICHUS.
BEILECTBAX, UX CTPOCHUU, CBOMCTBAX
U TIPEBPAILCHUAX

2 A3plk  xuMuH. 3HaKH XUMHAYEeCKHX | 1 ATOM. Mounekyna. XUMUYECKUI JJIEMEHT.
3J€MEHTOB. XUMUYECKUN JJIEMEHT U XuMuYeckass ~ CUMBOJIMKA. 3HAKH  XUMHUYECKUX
€ro IOJOXEHHE B TEPHOAMUYECKOU JJIEMEHTOB M TPOHUCXOXIECHHE MX  Ha3BaHUMU.
CHUCTEME XHUMHYECKHX 3JIEMEHTOB Xummueckue Gpopmyinbl. MHAEKCH 1 K03()OUITESHTHI.
AU. Menpeneea. I'pynnsl u OTHOcuTeNnbHbIE aTOMHAs W MOJEKYJISpHas Macchl.
MIEPUOABI. Pacuer MaccoBOM O XMMHYECKOIO 3JIEMEHTA IO

(hopmyre BemecTna.

3 3aKkoH IIOCTOSIHCTBA coctasa. | 1 [IpocTeie u crnoxHbIe BemlecTBa. BaneHTHOCTh. 3akoH
XuMHYecKue (bopMyIBL. nocmosHcmea cocmaea eewjecmed. XHUMHAYECKHE
KauecTBeHHBIII M KOIMYECTBEHHBIH (dhopmybI. WNHpekcsl. KauecTtBennsrit 51
cocraB  Bemecrea. Ilonstue o KOJIMYECTBEHHbI cocTaB BewiectBa. lloHsatue o
BaJICHTHOCTH. BAJICHTHOCTH.

4 ATOMBI u MOJIeKyJbI. | 1 OtHOocuTenbHas aTOMHAs W MOJIEKYJSpHas MaccChl.
OTtHOCuTENbHAS aTOMHast u Pacuer MosekynsspHON Macchl
MOJIEKYJISIpHas ~ Macchl.  AToMHast
€MHUIA MacChl

5 IIpocteie u cioxkHble BemecTBa. | 1 MaccoBasg  nmong  XHMHYECKOTO — DJJIEMEHTa B
Pacuér MaccoBOl 10IH XMMHYECKOTO COEIMHEHHH.

DJIEMEHTA B BEILECTBE HA OCHOBAHUHU Pacuérnrie 3anaun:

(hopMyJIBI 1. HaxoxaeHue OTHOCHUTEIHHOW MOJIEKYIISPHON
MAacchl BELIECTBA 110 €r0 XUMHYECKOH (popmyie.
2. DBrluncienne MaccoBOM JOJMH XUMHYECKOI'O
JJIEMEHTa B BELIECTBE 110 ero Popmylie

6 pakTuyeckas pabora Nel |1 [IpuoOpereHre  HaBBIKOB M YMEHHH HPOBOAWUTH
JlabopaTtopHoe  obopymoBaHue U HECJIOXKHBIE XUMUYECKHUE OMBITHI M HAOIMIOJCHUS 3a

npuembl obparnienus ¢ HuM. [IpaBnna
Oe3onacHOi pabOTBl B XUMHUYECKON
nmaboparopun Uuctpykmms mo Th Ne
75,77.

U3MEHEHUSIMU CBOMCTB BELIECTB B IMpOlECcCe UX
mpeBpameHuii;  coOMoAaTh  MpaBWja  TEXHUKH
0€30MacHOCT TIPU TIPOBEJCHWU HAONIOJACHUN |
OIIBITOB;

rpaMOTHO  oOpamarbcs  C
[MOBCEHEBHOMW JKN3HHU;
OCO3HaBaTh HEOOXOJMMOCTh COOIIOACHUS TPaBUI
9KOJIOTHYECKH 0e3omacHoro MOBEACHUS B
OKpY>Karollel MpUpoaHON cpelie

BC€IICCTBAMU B




Crpoenne aroma. Ilepmoamyecknii 3aKOH M IepHOAMYECKasi cHCTeMa XHMH4Yeckux 3djemeHToB JI.U.
Menaeneena (34)

7 Crpoenne artoma. Sapo (mpotownsl, | 1 CrpoeHne aroma: sIpO, DHEPTETUYECKHHA YpPOBEHbD.
HEUTPOHBI) U AIEKTPOHBL. M30TOMBL Cocmas s0pa amoma: NPOMOHbI,  HEUMPOHUL.
H3zomonvl
8 CrtpoeHne dIeKTPOHHBIX 00o0iovek | 1 CrpoeHune HEPreTHYecKnX ypOBHEH aTOMOB IEPBBIX
aToMOB TepBbIX 20  3IEMEHTOB 20 XMMHUYECKUX AJIEMEHTOB NEPUOJUUECKON CUCTEMBI
nepuoguuecko  cucremel .M. AWM. MengeneeBa. Ilepuonunueckas  cucrema
Menneneena XAMHYECKHX  D3JIEMCHTOB J.. Menneneena.
Ou3nYeckrii  CMBICI  aTOMHOTO  (TTOPSIKOBOTO)
HOMEpa XUMHUYECKOTO dSJIEMEHTa, HOMEpa TPYIIbI U
Teproa MEPUOANIECKON CUCTEMBI
9 [lepuoanueckoe M3MeHeHHE CBOMCTB | 1 Ilepuonnueckuit 3aKOH .. Mengeneesa.
XUMUYECKUX 3JIEMEHTOB. 3aKOHOMEPHOCTH  HM3MEHEHMsS  CBOICTB  aTOMOB
ITepuoanueckuit 3aKOH .. XHMHMUYECKHX DJIEMEHTOB U UX COCIMHEHUIN Ha OCHOBE
Menneneena MoJOXKeHusT B nepuoguuecko  cucreme .U
MengeneeBa U crTpoeHuss aroma. llonoxeHue
METaJIJIOB U HEMETAJIOB B MEPUOANYECKON CHCTEME
xumMu4yeckux diemenToB [[. M. MenneneeBa. 3HaueHue
ITepuonnueckoro 3axona /.M. Menneneesa
Crtpoenue BemecTB. Xumuieckas ¢Bsizb (64)
10 Crpoenne wMomekyn. Xumudeckas | 1 DNEeKTPOOTPUIATETPHOCTh ~ aTOMOB  XHMHYECKUX
CBsI3b. THUIMBI XUMHUUYECKOU CBSA3U 3JIEMEHTOB.
KoBanmentHas XuMHYecKast CBSI3b: HCMOJIApHAasA U
11 HNonnas xumuyeckas cBs3b 1 HOJIApHAsL.
IlonsaTHe 0 BOZOPOJHON CBSI3W U €€ BIUSHUUA Ha
(hu3nuecKre CBOMCTRA BEILECTB HA MTPUMEPE BOJIBI.
12 KosasnenrHast (monsipHast |l Honnas cBsi3b.
HETOJISIpHAsT) XMMHUYECKasi CBSI3b Meramueckass CBsA3b. THIIBI  KPUCTAILTHYECKUX
13 Meraminyeckas XMuMUYECKas CBA3b 1 pemerok  (aToOMHas, ~ MOJCKYIsIpHAs,  HOHHas,
MeTaJlTndecKas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB
BEIIECTB OT TUTA KPUCTAILTUIECKON PEIIeTKH.
14 CpoiicTBa TpoCTBIX BemecTB — | 1 ITonoxkeHne MeTAJJIOB B IEPUOJUYECKON CHCTEME
METaJUIOB xumudeckux 31meMeHToB .M. MenaeneeBa
15 Konrpoannass padora 3a 1|1 IIpoBepka yMEHUI 1 HaBBIKOB:
4YeTBEPTh -KJIacCH(PUIIMPOBATh XUMHYECKHE DJEMEHTHl Ha

MeTaJlIbl, HEMETaJLIbI
-pacKpbIBaTh CMEICT Tepuoandeckoro 3akoHa J[. W.
MeHpeneeBa;

-OIUCHIBATh M XaPAKTEPU30BaTh TAOIUYHYIO (QOopMYy
MIEPUOANYECKON CUCTEMBl XUMUYECKHX JJIEMEHTOB;
-XapakTepu30BaTb COCTaB  AaTOMHBIX  siAep H
pacripeiesieHne 4uciia 3JIEKTPOHOB TI0 AJIEKTPOHHBIM
CJIOSSIM aTOMOB XMMHMYECKHX JJIEMEHTOB MAaJIBIX
MEPUOJIOB MEPUOIUYECKON CUCTEMBI, a TAKXKE KAJIUS U
KaJbIus;
-pa3nuyaTh BUIBI
KOBAJICHTHYIO MOJISIPHYIO,
HETIOJISIPHYIO U METaJNIMYECKYIO

XHMHUYECKOM CBSI3U: HOHHYIO,
KOBAJIEHTHYO 5

BenrecTBo. JiieMeHTapHbIE 0CHOBBI HEOPTaHUYECKOii

xumuu (164)

16

CBoiicTBa
HEMETAJJIOB

IMPOCTHIX BCIICCTB —

1

IlonoxxeHne HEMeTaUIOB B MEPUOJIMYECKON CUCTEME
xumuyeckux daemenToB J.M. Menneneesa
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17

Komnmuectso BCIIIECTBA, MOJIb.
Momnsprast macca. MoJISIpHBIH 00bEM

3aKOH COXpaHEHHsS MacChl BEIIECTB. XHMHUYECKHUE
ypaBHeHus. KoaddummeHnTtsl. YcroBus M TpHU3HAKH
MPOTEKaHUsI XUMUYECKUX peakiuid. Moyb — enuHuIa

18 Pacuér xonuuecTBa BemecTBa IO Konu4ecTBa BeuiecTsa. MonspHas macca.
dhopmynam
19 Pacger wmaccel u o0bema 1O 3akoH ABoraapo. MoisapHBEIE  00BbEM  Tra3oB.
KOJINYECTBY BEILIECTBA KavecTBeHHble peakiun Ha ra3000pa3HbIe BELIECTBA
(xucmopon, Bomopom). OObeMHBIC OTHOIIECHUS Ta30B
IIPU XUMHUYECKUX PEAKLIIIX
20 CoenuHeHus XUMHUYECKUX Crenenp  okucnenus.  OmnpeneneHue  CTENEHU
a5eMeHTOB. CTeeHb OKUCIICHUS OKHCJICHHSI JIEMEHTOB II0 XUMHUYECKOH (opmyie
coenquHenns. CocraBneHne (opMyn OWHApHBIX
21 Pemenue yIpaXHEHUH Ha COeMHEHMH, oOmmii crmoco®d MX  Ha3bIBaHUS.
OIpesieNIeHNE CTENIEHH OKUCIIEHUS bunapHple  coeaMHEHMS:  OKCHIBI,  XJIOPHIBI,
cynmehuasl u np. CocraBmeHue wux  QOpPMYI.
[IpencraBuTenu OKCHJIOB: BOJA, YIVIEKHCIBIA Ta3 U
HeramieHas  u3BecThb. lIpenctaBurenu — JeTy4dux
BOJIOPOJHBIX COCAMHEHHN: XJIOPOBOJOPOA U aMMHUAK
22 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX OKCHUIEL. Knaccuduxarnmus. Howmenknatypa.
BeniecTB. CBOMCTBA OKCUIOB ®usnveckre  CBOWCTBA  OKCHIOB. XHUMHYECKHE
cBoiictBa oOkcuaoB. IlomydeHue u NOpUMEHEHHE
OKCHJIOB
23 CaoiicTBa ocHOBaHmil. OnpeneneHue OcHoBaHUSI. Knaccuduxarnpws. Howmenximatypa.
xapakrepa cpeasl. UTHanKaTophl O®usnueckue cBoilctBa ocHoBaHMM. [lomyueHue
OCHOBaHM. XHUMHUYECKHE CBOMCTBA OCHOBaHHM.
Peakuus nelitpanuzanuu. IlpencraBurenu menodei:
THIIPOKCUIBl HATpus, Kanust u Kanbius. [lonstue o
KaueCTBEHHbIX peakuusx. MHaukaTopsl. M3MeHeHue
OKPACKH WHAWKATOPOB B IIEJIOYHON cpesie
24 CsoiictBa kucior. OmnpeznencHue Kucnortsr. Knaccuduxanus. Homenknarypa.
xapakTtepa cpeibl. Muaukaropsl ®usnyeckue cporcTBa kucinor. llomydyenue wu
MPUMEHEHUE KUCIOT. XMMHYECKHE CBOWCTBA KUCIIOT.
WUnpnkaropsl. M3MeHeHHe OKpacKd HHIMKATOPOB B
Pa3IMYHBIX Cpefax
25 CaoiicTBa coneit Comu. Knaccudukanus. Homenknarypa. @usudeckue
cBoicTBa coneil. [lonyueHne M MpUMEHEHUE CONeH.
Xumuueckue cBoiicTa conel. [IpeacraBurenu coneit:
XJIOpHUJT HATpHs, KapOooHaT 1 ocdat KambIus
26 BemectBa B TBEPIOM, >KHUAKOM U BemecrtBa MONIEKyNSIPHOTO M HEMOJIEKYJISIPHOTO
ra3zo000pa3HOM COCTOSIHUU CTpOCHUs. 3aKOH MOCTOSHCTBA COCTaBa JJISl BEIIECTB
MOJIEKYJISIPHOTO CTPOEHUS
27 THUIBl KPUCTAIIMYECKHX —PEIIETOK: MexMONeKyIsIpHbIE B3aUMOJICHCTBUSL. Tumesrl
aTOMHAs, MOJIEKyJsipHasdA, WMOHHa, KpUCTAJUTMYECKUX  PEIIETOK: HOHHAsA, aToMHasd,
MeTaJlTMYecKasl. AmopodHoe MOJIEKYJISIpHAsT H  MeTajuln4yeckas. 3aBHCHMOCTb
COCTOSTHHE BEILIECTBA. CBOWCTB BELIECTB OT THUIOB KPHCTAUIMYECKUX
pelIeToK
28 UmncThble BelIecTBa M CMECH BEIIECTB. Unctele BemectBa U cMecu. CriocoObl pa3meneHus
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IIpuponnsie CMECH: BO31YX,
HOPUPOAHBINA Ta3, HEPTh, PUPOAHBIE
BOJIBI

cMeceill He()TH, BO3LyXa, IPUPOIHON BOJIBL.

29 IIpakTuyeckas padora Ne2 o Teme OtpaboTka HABBHIKOB IIPUTOTOBJIICHHUS PacTBOPOB
«[IpuroToBneHue pacTBopa caxapa u 3aJlaHHOU KOHIIEHTPAITHH, c MTOMOIIIBIO
pacuér ero MaccoBOW JONIH B J1abopaTopHOro 00OPYAOBaHUSI.
pactBope. QOumcTka 3arps3HEHHOM
MOBapeHHON coim». WHCTpyKIus 1o C nomMotipio (U3UIECKUX CITOCO00B (PHITBTPOBAHUS H
Tb Ne 75,77 KPUCTAJUIM3AaUM OYUCTUTh IIOBAPEHHYIO COJIb OT

npuMecen

30 O6o0menne ©  cHCTEMaTH3aIHA YCTaHOBUTH TEHETHUYECKYIO CBA3h MEXKIY KIIACCaMH
3HaHuM 1o Teme  «BemecTso. HEOPraHWYECKUX COCTMHEHUI.

OcCHOBHBIE KJIacChl HEOPraHUYECKUX Mertann, HeMeTalul, OKCHIbI, OCHOBaHUs, KHCIIOTHI,
COCIMHEHHID. COJH

31 Kourponbhas  padora 3a 1 BemectBo. OCHOBHBIE KJIAacChl HEOPraHUYECKUX

noJyroaue COCJIMHEHNH OKCHUIbI, KHCJIOTHI, OCHOBaHUSI, COJIH.
CocraBnenue (GopMyn CIOXKHBIX BEIIECTB IO

Ha3BaHUIO
32 YemoBek B MHUpPE  BCINECTB, [IpoGiiemMa 0€30MaCHOTO KCIIOJIB30BAHUS BEIECTB H

MaTepHajoB, XUMUYECKUX PEAKLIUH.

XUMUYECKUX PpEaKIUil B IOBCEAHEBHOW YKU3HH.
TokcuyHBIE, TOPIOYME W B3PHIBOOIIACHBIC BEIECTBA.
EBITOBaSI XUMHUYCCKast l"paMOTHOCTb

Xumuyeckue peakuuu (344)

33 IMpakTnyeckas padora Ne3 no Teme [IpoBenenue 1abopaToOpHBIX OTIBITOB,
«Habmionenue 3a TOpPSIICH CBEYOH. COIPOBOXKIAIONIUXCS XUMUYCCKUMH U (PU3NUCCKUMU
Ornucanuie AKCIIEPUMEHTA. mporeccamu
Wuctpyxmms o Th Ne 75,77

34 Xumundeckue peaknun. CoxpaHeHUe Knaccudukarys XUMHYECKUX  peaKiui o
Macchl BEINECTB TMPU XHUMHUYCCKUX Pa3IMYHBIM MPHU3HAKAM: YHUCITY M COCTABY MCXOIHBIX
pEaKIusX. Knaccudukarus M TIOJIYYEHHBIX BEHIECTB; W3MEHEHHUIO CTEIEHEeH
XUMHNYECCKHUX peaKHI/Iﬁ OKHUCJICHHUA aToOMOB XUMHYECCKHUX OJICMCHTOB;

MOTJIOIIEHHIO WIIH BBIZICJICHUIO SHEPTHH

35 Peakiuu pa3nosxeHus U COSTUHCHUS Peakiun  paznoxenus. [loHATHE O  CKOPOCTH
xuMudecKkux peakmuii. Karanuzaropsl. @epMeHTHI.
Peakiuu COC/IMHEHHS. Karanutuueckue u
HeKaTtanuThdeckue  peaknud.  OOpatumble |
HeoOpaTHMBbIE PEaKIUH

36 Peakuu 3amenienns u ooOMeHa Peaknun  3amemieHus. DNEKTPOXUMHUYECKUH Pl
HanpsDKeHUH MEeTaJUIoB, €ro HWCIOJb30BaHHE ISt
MIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS
peaknuii MeXJy MeTaJulaMH M pacTBOpPaMHU KHCIIOT.
Peakuun BeITECHEHUS] OTHUX METAJUIOB U3 PaCTBOPOB
WX COJIeH IPYTUMH MeTalaMu

37 Pemenne PpaCyYCTHBIX 3aaa4 10 Brraucnenne 110 XUMHWYECCKHUM YpaBHCHUAM

YPaBHEHUIO PEAKIMH 110 HU3BECTHOMN
Macce OJHOIO U3 pEareHTOB WU
IIPOJIyKTOB pEaKLUU

KonuyecTtBa, oObeMa, MacChl ~ BeLIeCTBA 10
KOIWYeCTBY, 00BEMy, Macce peareHTOB WU
MPOIYKTOB PEAKLIUU
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38

Pemienne pacueTHhIX 3amad 1o
YpaBHEHUIO PEAKIMH 10 N3BECTHOMY
00BbEMY OJHOTO W3 pEeareHTOB WU
MPOJIYKTOB PEaAKIIUU

Brrancnenune 1o XUMHUYCCKUM YpaBHEHUSIM
KOJIMYeCcTBa, O00bEeMa, MacChl  BEIECTBA  TIO
KOJMYECTBY, OO0BEMy, Macc€é pEarcHTOB  WJIU
MPOJIYKTOB PEAKIIUU

39 IIpakTtrueckas pabora Ne4 1o Teme IIpoBoUTE nmabopaTopHBIC OTIBITHI,
«YCIOBHSI U MPHU3HAKA XMUMHUYECKUX MOJTBEPKIAIOIINE XUMHYECKHE CBOHCTBA OCHOBHBIX
peakuuii. [IpoBeneHne XUMHUYECKHUX KJIaCCOB ~ HEOPraHWYECKUX  BEIIECTB, YKa3bIBaTh
peaxuuit npu HarpeBaHum». YCIIOBUS M IPU3HAKU XUMHUYECKUX PEaKIUi
MNucrpykuus no Th Ne 75,77

40 TlonsiTue O CKOPOCTH XHWMHUYECKOH IloHssTHE O CKOPOCTHM XMMHUYECKOM  pEakiuH.
peakuuu. Katanuzatopsl @akTopbl, BIUAIOIIME HA CKOPOCTh XHUMHYECKOU

peaxnuu. [TonsiTue o karanuzatope

41 Oobpatumbie u HeoOpaTUMBbIe TemnoBoii >pdexT xumuueckux peakuuil. [lonsarue
peaknuu, MIPOTEKAOLINE c 00 3K30- U 3HIOTEPMHUUECKUX PEaKIHIX
MOIJIOIICHHEM  WJIM  BbLIEJIECHUEM
SHEPTUU

42 XHUMHYEeCKOe paBHOBECHE M CIIOCOOBI DaxTOpHI, BIUAIONINE HA CMEIIEHNE PABHOBECHS
€ro CMeIeHHs

43 Pewienne 3amay u ynpaxHeHU Ha IlonsaTHe 0 CKOpPOCTH XMMHYECKOM  pEaKLHH.
CKOpPOCTh XHMMHYECKOW peakiuu U @DakTopbl, BIMSIOIMIME HA CKOPOCTh XHUMHYECKOU
CMEILCHHE XUMHUYECKOTO paBHOBECHSI peaxnuu. [Tonsitue o karanuzatope

44 Kourpoannass pabdora 3a 3 [IpoBepka HaBBIKOB U YMEHHI
YeTBepPTh OOBSICHATB CyTh XUMHUYECKHUX ITPOLIECCOB,;

Ha3bIBaTh IMPpU3HAKKU u YCII0BUA IMPOTCKaHUA
XUMUYECKUX PEaKIuii;

yCTaHAaBIUBAaTh  NPHHAMICIKHOCTD  XUMHUYECKOH
peaKkuu K OIpPEAEIEHHOMY THUIy II0 OJHOMY U3
KHaCCI/I(i)I/IKaHI/IOHHBIX IIPU3HAKOB!:

)io 4ymcay u cOCTaBy HMCXOIHBIX BELIECTB U
MPOAYKTOB  peakuuu  (peakuum  COeIWHEHus,
Ppas3oKeHUsl, 3aMeIleHHs U 0OMeHa);

-Ha3bIBaTh  (DAaKTOpBl, BIMAIOLIME HA CKOPOCTb
XUMUYECKUX PeaKLui;

-IIPOrHO3UPOBATH MTPOYKThl XUMUYECKUX PEAKLUHI 110
(hopMyJiaM/Ha3BaHUSM UCXOJHBIX BEIIECTB;
-ONpeaesTh HUCXOJHBIE BEILIECTBA o
(dhopMmyaM/Ha3zBaHHUSM TPOJYKTOB PEAKIINY;
-COCTaBJIATh YpPaBHCHUSA peaKHHﬁ, COOTBCTCTBYIOIINX
MOCTIEIOBATEIFHOCTH  («LEMOYKe») MpEeBpalieHui
HEOPraHMYECKHUX BELECTB Pa3IMYHBIX KIacCOB;

45 DNIEKTPOIUTHYECKAST  TUCCOITUAITHS DIEeKTPOIUTHYIECKAS TUCCOIHAIHS. DICKTPOIUTHl U

BEIIECTB B BOJHBIX PacTBOpax HeonekTponutbl. Monbl. KaTtmoHsl W aHHOHBL
Peakiun woHHOTO OOMEHa. YCIIOBHS TPOTEKAHUS
peakuuii HOHHOTO oOOMeHa. DIEKTPOIUTHYEeCKas
JMCCOLMAIMSI KUCIIOT, IeN0ouei U coen

46 ONEeKTPOJIUTHI W HEIIEKTPOJUTEHI. OCHOBHBIE TIOJIOKEHHUS TEOPHUU DIEKTPOIUTHUECKOI

Houesl. Katuonsr u aHUOHBEI.
OCHOBHBIE  TIOJIOKEHUSI  TEOPUH
ANEKTPOIUTUUECKON JUCCOLMALINU

qucconanuy.  VIoHHblE  ypaBHEHMsI — pEaKLMid.
VYcnoBus TPOTEKaHUS peaknmud OOMeHa MEeXIy
JNEKTPOJIMTAMM 10 KOHIIA B CBETE€ HOHHBIX
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MIpeCTaBICHUH.
Kiraccudukaiys HoHOB B X CBOMCTBA

47 DIIEKTPOIUTHYECKAST  TUCCOITHAITHS Kucnotsl, nx xmaccudukarus. Juccommanus KUCIOT
KHCIIOT U UX CBOICTBAa B CBETE TEOPHUH AIIEKTPOIUTHUECKOU
Jucconyanyy. MoekysipHble M MOHHBIE ypaBHEHUS
peakuuii  KuciIoT. BzaumopaeiicTBUE  KHUCIOT C
MeTaljaaMHi. OJIEKTPOXUMHUYECKUN PsII HaNpsHKEHUH
MeTannoB. B3aummopeiicTBHe KHCIOT C OKCHJIAMHU
METaJUI0B. B3anMoaeiicTBuEe KUCIOT C OCHOBAaHUSAMM -
peakuusi HeHTpaiuzaluu. B3anMmoaeicTBue KUCiIoT ¢
comsimu. Vcrnonb3oBaHue TaOJHIBI PAacTBOPUMOCTH
IUISL XapaKTEPUCTUKH XUMUYECKUX CBOUCTB KHCIOT
48 OneKTponuTHYecKass  JUCCOLUaINs OcHoBanusi, wux kiaccupukanus. Juccommanus
OCHOBaHUI OCHOBAaHMMI M MX CBOWCTBAa B CBETE TEOPUHU
SJIEKTPOIUTHYECKON ucconranvu. B3anmoaeiicteue
OCHOBAaHHUI € KHCJIOTaMH, KHCIOTHBIMH OKCHAAMHU H
comsimu. Vcrnonb3oBaHue TaOJHIBI PAaCTBOPUMOCTH
IUIE  XapaKTePUCTHKH  XMUMHUYECKHX  CBOMCTB
ocHoBaHMM. Pa3noxeHnue HepacTBOPUMBIX OCHOBAHHUI

49 ONEKTPOIUTHYECKAS  TUCCOIUAIUS Counn, ux kaaccu(ukamnms U JUCCOMMALIUS PA3TUIHBIX
COJICH. TUnoB cojied. CBOHCTBa CoOJied B CBETE TEOPHHU

50 Peakiuu HOHHOTO oOMmeHa. 3JEKTPOJIUTHUECKON auccounannu. B3aumonenictaue
IIpoBeneHre XUMHUYECKUX peaklri B cojiell ¢ MeTaJUlaMM, YCJIOBHS NPOTEKaHHUsS 3STHX
pacTBopax. peaknmii. B3amMogneicTBue coleld € KUCIOTaMH,

51 CocTaBrieHne ypaBHEHUH peaKIuii OCHOBAaHUSIMH M cONsIMH. Vcmonp3oBaHHE TaOIHLBI
HMOHHOT'0 OOMEHa. pPacTBOPUMOCTH JUISl XapaKTEPUCTHKH XUMHUYECKHX

CBOMCTB
52 IIpakTuyeckast padora NeS o Teme Hayuurcs:
«ounnsle peaxknuu. KauecTBeHHBIE - IIPOBOJIUTH naboparopHbie OIIBITHI,
peakuMu Ha HWOHBI B PacTBOPE». MOJTBEPKIAIOIINE XUMHYECKHE CBOMCTBa OCHOBHBIX
Wnctpyknus o Th Ne 75,77. KJIACCOB HEOPraHUYECKUX BEILECTB
- BBIABJIATH B IIPOLECCE ODKCIICPUMCHTA IPHU3HAKH,
CBUJICTEILCTBYIOUINE O TMPOTEKAHUH XMMHUYECKOU
peaxuuu;

53 O0oOmieHne W cHCTeMaTH3alus CocraBisTh YpaBHEHHUS AIIEKTPOIIUTHUECKON
«XUMHYECKHE peaKkuu B pacTBOpax JUCCOLMAIMM KHCIIOT, IIeJOo4el, CoJied; MOJIHBIE U
3IIEKTPOJIUTOB. COKpaIlEHHbIC HOHHBIE YPaBHEHMS PEaKLUil 0OMEHa;

IIPUBOJUATE TIPUMEPBl PEAKLUH, IOATBEPHKAAFOIIMX
CYIIIECTBOBAaHME B3aMMOCBS3U MEXAY OCHOBHBIMU
KJIacCaMH HEOPraHMYECKHX BELICCTB;

54 I'eneTnueckas CBSI3b MEXIY I'eneTnueckas CBSI3b MEX1y KJ1accaMu
KJIacCaMH HEOPraHWYECKUX HEOPTraHWYECKUX BEUIECTB, TE€HETUYECKHE PSbI
COEIMHEHUH METAJIJIOB U HEMETAJJIOB

55 Pewenne YOPAKHEHUN Pemwlenne nenodek XMMHUYECKHMX NPEBpaLlCHUM, HA
«'eHeTHueCKU psJT METAIIOB MU IpUMEpEe  TEHETHMYECKOro  psAga  METauIoB |
HEMETAIIIOBY HEMETAJIIIOB

56 IIpo6membr 0e301acHoOro IIpobnema 6e30mMacHOTO WCIOJIB30BAHUS BEIIECTB H
WCIOJIb30BaHMS BEIIECTB u XUMHUYECKHX pEakluuil B MOBCEJIHEBHOM IKH3HHU.
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XUMHUYECKUX peakiuit B
MOBCEHEBHOM KU3HH.

TOKCI/I‘IHBIC, TOpHOYHC W B3PBIBOOIIACHBLIC BCUICCTBA.
beiToBas xummdeckas T'paMOTHOCTb

57 OKHCIANTENBHO-BOCCTAHOBUTEIbHBIE Crenenp  okucnenus.  OmnpeneneHue  CTENEHU
peaxkuuu OKHCJICHHSI aTOMOB XHMMHYECKHMX JJIEMEHTOB B

58 CymHOoCTb OKHUCIIUTENBHO- COCIMHECHMUSIX. Oxucnurens. BoccranoBuTerns.
BOCCTaHOBUTEJBHBIX peakLuil CymHocTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX

peaxkuuii

59 Baxwueiimue OKHCJIUTENU u CBoiicTBa TIPOCTBIX BEIIECTB - METAUIOB U
BOCCTaHOBUTEIH. HEMETAJIJIOB, KUCIIOT U COJIEH B CBETE MPEACTaBICHUM

00 OKHCJINTENHHO-BOCCTAHOBUTENBHBIX IIPOIIEccax

60 Pemenue yIpaXHEHUH o CocraBnenue ypaBHEHUI OKHUCJIUTENIBHO-
paccraHoBke KO3()(HUIHEHTOB B BOCCTAaHOBUTEIBHBIX peakuui METOJIOM
OKHCIIMTENbHO-BOCCTAHOBUTEIBHBIX JIEKTPOHHOTO OanaHca
peaKnusx. IIPOTHO3MPOBATh XUMHUYECKHE CBOMCTBA BEILECTB HA

OCHOBE HX COCTaBa U CTPOCHMUS;

NPOTHO3UPOBATh CHOCOOHOCTh BEIIECTBA MPOSIBISATDH
OKHCIIMTEJIbHBIC HJIM BOCCTAHOBHUTENbHBIE CBOIMCTBA C
YYETOM CTENEHEW OKHMCIIEHUS 3JIEMEHTOB, BXOMSIINX
B €0 COCTaB

61 IIpakTuyeckasn paGorta Ne6 BBIABIATH CyIIECTBOBaHME T'€HETHYECKOW CBA3H
Pemrenue skcriepuMEeHTaNbHBIX 33124 MEXIy BELIECTBAMH B PsALY: MPOCTOE BELIECTBO —
«OcHOBHBIE KJIaCChl OKCHJ] — KHUCII0Ta/ THAPOKCHI — COJIb
HEOPTraHUYECKUX COEIMHEHUI»

WNuctpykius no Th Ne 75,77.

62 Pewienue 3amay Ha pacyéT MaccoBOU Pacuérnblie 3amaun. 1. Boeluncienre no XuMu4ecKuM
oMM BellecTBa B pacTBOpe, YpaBHEHHUSIM MAacChl MJIM KOJIMYECTBAa BEILECTBA IO
OlpeliesieHe MacChl BeLlecTBA M W3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOTO
PacTBOPUTETISL. 13 BCTYMAIOUIMX B PEAKIHIO BELIECTB MM IPOIYKTOB

63 Pacyer maccel m o0bemMa MpoOIyKTa peakuuu. 2. Beiuucnenne Mmacchl  (KOJIMYECTBA
PEaxIuy 1Mo YpaBHEHUIO PEAKIIIH. BEIIECTBA, O0beMa) TMPOJMYKTa PpEaKIUH, €CIH

M3BECTHA Macca MCXOJHOTO BEIECTBA, COAEPIKALIEIO
OTIpeNICIICHHYI0 JOMIt0 TpuMmeceil. 3. Brramcienue
Macchl (KOJWYecTBa BEIIECTBA, 00BEMa) MPOAYKTa
peaxuy, eciii U3BECTHA Macca pacTBOpa U MaccoBas
JI0J1s1 PACTBOPEHHOT'O BEIIECTBA

64 [ToBTOpEHUE. ITepuoauueckoe OnuceiBaTh M3yYeHHBIE OOBEKTHI KaK CHCTEMBI,

W3MEHEHHE CBOMCTB XHMHYECKHX
3JICMCHTOB.

MPUMEHSIA JJOTUKY CUCTEMHOTO aHalInu3a
MPUMEHSTH 3HAHU 0 3aKOHOMEPHOCTSIX
MEPUOIUIECKON CHUCTEMBl XUMHYECKHUX DIIEMEHTOB
JUIE  OOBSCHEHWs] W  TPEIBUICHHUS  CBOICTB
KOHKPETHBIX BEILIECTB;

pa3BuBaTh  MH(POPMALMOHHYI)  KOMIIETEHTHOCTh
MIOCPEJCTBOM  yIIIyOJIeHUsT 3HaHWU 00 HCTOpUH
CTAQHOBJICHMSI XMMHUYECKOM HayKh, €€ OCHOBHBIX
TIOHATUH, TEPHOINIECKOTO 3aKOHA KaK OJHOTO W3
BOKHEHWIINX 3aKOHOB TMPUPOIBI, a TakkKe O
COBPEMEHHBIX JOCTH)KCHUSIX HAYKU U TEXHUKHU
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65 [loBropenue. B3anmocBszp cocrama, | 1 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3MYECKUX
CTPOCHUSI U  CBOWCTB  BEILECTB. U XMMHYECKHUX CBOWCTB IPOCTHIX BEILECTB (METaIOB
Bnusiaue paznuuHbIX (DAaKTOPOB Ha W  HEMeTAUIOB) H WX  BBICIIMX  OKCHUOB,
CKOpOCTb  XMMHYECKOH peakuuw, 00pa30BaHHBIX JJIEMEHTAMHU BTOPOTO M TPETHETO
CMeEILCHNE XMUMHUYECKOTO [IEPUOJIOB;

PaBHOBECHSL. Ha3bIBaTh o0mue XUMUYECKHE CBOICTBA,

66 1 XapaKTepPHBIE JUISI TPYII OKCUAOB. KHCIOTHBIX,
I'onoBast KOHTpoOJIBLHAsA padoTa OCHOBHBIX, aM()OTEPHBIX;

Ha3bIBaTh o0mue XUMHUYECKHE CBOICTBA,
XapakTepHble A KaXJIOro U3  KJIaccoB
HEOpPraHMYeCKHX BemecTB (KUCIOT, OCHOBaHHMH,
CoJIeH);

[IPUBOAUTH NPHUMEPHl PEAKLUH, MOATBEPKAAIOLINX
XUMUYECKHE CBOHCTBa HEOPraHWYECKHUX BEIIECTB:
OKCHIO0B, KHCJIOT, OCHOBAHUH U COJICH

XuMus ¥ Ku3Hb (19)

67 Xumust W 310poBbe  Xumuueckoe | 1 OnuceiBaTh (U3UUECKHE W XUMHUYECKHE MPOIECCHI,
3arps3HEHUE OKpY’Karoleill cpenpl u ABJSIFOILMECS]  YacTblO  KPYroBOpPOTa  BELIECTB B
€ro  IOCHEACTBUS  JUIA  KHUBBIX npupoze;

OpraHu3MOB OpraHU30BBIBATb W  OCYIIECTBIISATH  MPOEKTHI  T10
WCCJIEIOBAHNIO CBOMCTB BEIIECTB, MMEIOIINX Ba)KHOE
MPAaKTUYECKOE 3HAUCHHUE
IIOHUMATh CMBICI ¥ HEOOXOIMMOCTHL COOJIFOIECHUS
NpeANuCaHuid, TpenIaraéMblXx B HMHCTPYKIHAX 10
HCIIOJIb30BaHMIO JIEKAPCTB, CPEICTB OBITOBOM XMMUHU
Temamuueckoe nnanupoganue no xumuu, 9 Knacc,
(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuenana.
Nen/ | Tema ypoka Kou- | Conep:xanune”
n BO
4yaco
B

DJieMeHTapHbIe OCHOBBI HEOPraHUYeCKOi XMMHUH - 74

1 Beogusiit  umHCTpykTaxx mo Th |1 Ilepuonnuecknii 3aKOH M IIEpUOAMYECKAs CHCTEMaA
(uaCTpyKIMA Ne5). XapakrepucTuka xumuueckux snemeHtoB J[. U. MenneneeBa. CtpoeHue
3JIEMEHTAa 10 €ro IMOJOXEHUIO B BEIIECTBA
Ilepuonnueckoit  cucreme  J[.M.

Menneneena.

2 XapakTepucTHKa xuMuaeckoro | 1 KnaccupuuupoBaTb XMMHUYECKHE 3JIEMEHTBI HA METaJUIbL,
3JIeMEHTa M0 KHCIIOTHO-OCHOBHBIM HEMETaIJIbI, JJIEMEHTBI, OKCUBI U THIPOKCHJIBI KOTOPBIX
CBOMCTBaM o0pa3yeMbIx UM aM(poTepHBI,

COCIIMHEHUH WHEPTHBIE 3JeMEHTHI (Ta3bl) Ui OCO3HAHMS BaXHOCTH
YIOPSA0YEHHOCTH HAYyYHbIX 3HAHUH;

3 Ileproanueckoe m3MeHEHHUE CBOMCTB | 1 packpbiBaTh CMBICI Tepuojguyeckoro 3akoHa J[. U.
XUMHAYECKHX JJIEMEHTOB B Menneneesa;

Ilepnognueckoit  cucreme  J.U. ONKCBHIBaTh M XapakTepH30BaTh TaOIM4HYyI0 (opmy
Menneneena MIEPUOINYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB

4 l'enernueckuii  pag meramia u |1 BBISBIIATE CyLIECTBOBaHME T'€HETHUYECKOH CBSI3H MEXKIY

HeMeTaa BEUIECTBAMH B PANY: NMPOCTOE BEIIECTBO — OKCHUA —
KHCJI0Ta/ TUIAPOKCUT — COJIb
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OOBSACHATH CYyTh XUMHUYECKUX MPOIIECCOB;
Ha3bIBATh MPU3HAKU U YCIIOBUSA NMPOTEKAHUS XUMUYECKUX
peaxkuui

5 IIpakTuyeckas padora Nel o Teme BpisBIATE  NpakTHYECKUM  MyTEM  CYLIECTBOBAaHUE
«OcymiecTBieHUe LIETTOYKH TEHETHYECKOU CBA3M MEXAY BEIECTBAMU B PALY: IPOCTOE
XUMHUYECKUX MIpEBpAIICHUI. BEIIECTBO — OKCHJ — KHUCJIOTa/ TUAPOKCHUI — COJb
Wnctpyxus no Th Ne75,77. Ha3bIBaTh MPU3HAKU U YCIOBUA MPOTEKAHUS XUMHUYECKHUX

peaKIIuif;

YCTaHABIIUBAaTh NPHUHAUIEKHOCTE XUMHUYECKON peaku K
onpeaenéHHOMY TUITY o OJTHOMY u3
KJ1acCU(UKAIIMOHHBIX IPU3HAKOB

6 Pemenne 3agau Ha mpakTHYECKUH Pemenne 3amau Ha MNpakTUYECKUH BBIXOJ MPOIYKTa
BBIXOJ1 MPOAYKTA PEAKIIMH. peaxkuuu.

7 OOBSICHATH CYyTh XUMUYECKHX POIIECCOB;

Xumndeckue peakuun.  [IpusHakwy, Ha3bIBaTh MPU3HAKH U YCIOBHS NMPOTEKAaHUS XMMHYECKUX
KJaccu(UKalys, ypaBHEHHS. peaxiuii;
YCTaHaBIUBATh NMPUHAJJIEKHOCTh XUMUYECKON peaKu K
ONpeAcIEHHOMY THITY, COCTaBIISITh YPABHEHUS peaKNU
8 Pemenne  3amau Ha BBIYHCIEHHUE [Ipon3BoANTH BBIUMCIIEHHE MacChl (KOIMYECTBA BELIECTBA,

Macchl  (KOIMYeCTBAa  BEIIECTBA,
o0bemMa) TMPOIYKTAa PEaKIUH, eCIH
U3BECTHa  Macca  pacTBopa U
MaccoBasi ~ J0JIi  PACTBOPEHHOTO
BEILIECTBA.

o0bemMa) TMPOIYKTa peakiiH, eClIM W3BECTHA Macca
pacTBOpa M MaccoBasi J0JISl pACTBOPEHHOT'O BEILIECTBA.

MeTtaiibl 1 ux coeqnnenus (154)

9 [Honoxenue METaJIOB B [lonoxeHnue MeETaUIOB B MEPUOAMYECKOH CHCTEME
[lepuonuueckoit cucTEME J.H. xumudecknx asneMmenToB .M. MengeneeBa. Mertamisl B
Mengeneepa. OOmue ¢Gu3ndecKue npupojie ¥ oO0mme crnocodbl ux mnoiydeHus. OOrue
CBOIICTBa METAJIJIOB ¢usnyeckue cBoiicTBa MeTayioB. . CrulaBbl. XMMHUECKUE

cBoiictBa MeraiioB. Meraiisl B mpupone.  OOrime

10 CmnaBel.  CrocoObl  MOTy4eHHs CIOCOOBI MX MOJIY4EHHUS.

METAaJIJIOB

11 XUMHUYECKHE CBOMCTBa METaJUIOB. OO0me XMMUYEeCKHE CBOMCTBA METAJIOB: PEAKLUUH C
ONEeKTPOXUMUYECKHI pan HeMETaJUIaMH, KUCJIIOTaMH, COJISIMH. DJIEKTPOXUMUYECKUN
HanpsHKEHUH. pAJl HAPSHDKEHUH METaJlIOB.

12 IIpakTuyeckasn padorta No2 IIpoBoauTh nabopaTOpHBIE ONBITHI, MOATBEPKAAIOLINE
[loHsTHE O XMMHUYECKOM aHAIW3e U XUMHUYECKHE CBOICTBa OCHOBHBIX KJIacCOB
cuntese «llomyueHne wu cBoiicTBa HEOpPraHWYEeCKUX BEIIECTB
COEIMHEHHI METaJIOBY.

Muctpykuus o Th Ne75,77.

13 Koppozuss  meraimoB.  CriocoObr Kopposust wmerammos. EE Buapl. CnocoObl 3amuThl
3aIIUTHl METAJUIOB OT KOPPO3HUH METaJIJIOB OT KOPPO3UHU

14 Illenoynsle  MeTamBl W HX enounsle MeTauiel U UX coeguHeHus. OcobeHHOCTH
COEJTMHEHMS. CTPOCHUSI aTOMOB, (U3MUYECKHE W XUMHUYECKHE CIIOCOOBI

MOJTyYEHHS U TPUMEHEHHE
15 [[len04HO-3eMENBHBIE METAIIIBI U UX [[lenoyHO3eMeNbHBIE METAUIBI M HUX  COEIWHEHMUS.

COEIMHEHMUS.

OCOOCHHOCTH ~ CTpOEHHUS  aTOMOB, (Qusnyeckue
XUMHYECKHUE CIIOCOOEI TTOJTY4YCHUA U IPUMCHCHUC
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16 KonTpoabnass padora 3a 1|1 Mertamnbl:  CTpo€HME,  CBOWCTBA,  IOJy4YEHHE U
4yeTBePTh MIpAIMEHEHNE
17 XumMmuyeckue BEIIICCTBA Kak | 1 .
S — B CTPOHTENbHBIC EpOFHO3I/IpOBaTI> XI%MI/I‘IGCKI/IG CBOWMCTBAa BEIECTB H
CIIOJIb30BaHME UX B OBITY, HA TIPOU3BOJICTBE
MaTepUaTbl (mem, Mpamop,
W3BECTHSK, CTEKJIO, IEMEHT)

18 ATTOMUHIHA 1 AmoMuHUA. 3HaueHWE AaIOMUHUS IS YeIOBEYeCTBa.
19 AMdoTepHOCTD oKcHIa nll ®u3nueckue W XHMHYECKHE CBOMCTBA  AIFOMHUHMSL.
TUAPOKCH]IA ATFOMUHUS. AMdoTEepHOCTh OKCH/Ia U TUAPOKCHUIA AITFOMHHUS
20 Keneso. 1 Keneszo. CoequueHnns skejle3a M HUX CBOMCTBA: OKCHIBI,
21 OKCHIBI M THAPOKCHIIBI JKeIe3a 1 ruapokcunbl u comu xene3a (II m III). KagectBenHsie
22 Conu xenesa. 1 peakiuu Ha KaTUOHBI JKeje3a. buonoruueckas posib

Keneza
23 IIpakTHyeckasn padota Ne3 |1 [MpoBoauTh nabopaTopHbIE OMBITHI, MOATBEPKAAIOLINE
«Pemenue JKCIIEPUMEHTAIBHBIX XMMHUYECKHE CBOMCTBA METAJIJIOB U UX COCIMHECHUHN

3ama4y mo Teme «MeTalulbl M HX
COCTUHEHUS».
Wnctpykmmst no Th Ne75,77.

Hemeranasl |V — VIl rpynn n ux coequnenns (284)

24 Bonopon. Bomoponusie coennuenus | 1 Bomopon — XxuMu4YecKuii 3EMEHT W MPOCTOE BEIIECTBO.
HEMETALJIOB. Ousznueckue U XUMHUYECKHE CBOMCTBA  BOJOpOA.
[lomyuenne Bomopoma B mnabopatopun. llomydenue
BOJIOpOia B IIPOMBINIUIEHHOCTH. [IpuMeHerne Bogopoa.
25 lanorensl.  [amoreHoBomopoansie | 1 OO0mme cBoiicTBa HeMeTaIOB. ['anoreHsl: GU3NUEcKue u
KHCIOTHI W uX conu. [lomyueHue XUMHYECKHe cBoiicTBa. lloBapeHHash coib- KOHCEPBAaHT
rajloreHoB. Buonornyeckoe MHIIEBBIX MIPOAYKTOB. CoenuHenus rajoreHoB:
3HAUYCHWE W TIPUMCHECHHE TajIOTeHOB XJIOPOBOJIOPOJI, XJIOPOBOJOPOTHASI KUCIIOTA U €€ COJIH
U UX COCIUHEHUN.
26 Kucnopog. O30H. Bona -1 Kucnopon — xumMuueckuil 31eMEHT U MPOCTOE BELIECTBO.
YHUKaJIbHBIN pacTBOPUTETb. O30H. CocrtaB Bo3gyxa. DU3NYECKHE U XHUMHYCCKHE
cBoiictBa  kucioponza. IlomyueHume u  IpUMEHEHHE
kucnopoga. Boma B mpupone. Kpyrosopor Boael B
npupojsie. Pusznveckrie W XUMHYECKHE CBOMNCTBA BOJEI.
PacTtBopsbl. PacTBopuMoOCTh BEIIIECTB B BOJIE.
Konnenrparms pPacTBOpPOB. MaccoBas oJIs
PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
27 [ToBTOpeHHEe OOMIMX XUMHUYECKHUX OO01re XMMHUYECKHE CBOMCTBa METAJIOB, OCYIIECTBIISAThH
CBOMCTB METAJIJIOB U HEMETAJIIIOB. peakiuu ¢ HeMeTallJIaMH, KHCIOTaMH, COJISIM, CIOCOOBI
nosrydeHus: metauioB. OO0IIre CBOWCTBa HEMETAJIIOB
28 KonTpoabnass padora 3a 1|1 [IpoBepka yMeHWH © HABBIKOB 110 YCTaHOBIICHHUIO
MOJIyroame OTIIMYUTENBHBIX ~ OCOOCHHOCTEW  CTPOSHHS  aTOMOB
METAJUJIOB M  HEMETAJIOB. YCTaHaBIMBaTh  OOIIME
XUMUYECKHAE CBOMCTBA METAJIOB, OCYIIECTBIIATE PEAKITUN
C HeMeTaJlIaMH, KHCIOTAMH, COJISIM, CITOCOOBI TIOTYYEeHUS
METAILJIOB
29 IIpakTuyeckas padora Ned mo teme | 1 [IpoBomuTE 1a00OPAaTOPHBIE OMBITHI, IOATBEPKIAFOIIHE
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«ITonyuenue, cobupanue u
pacro3HaBaHue TIa30B. WHCTpyKIus
mo Th Ne75,77.

XUMHUYECKHE CBOICTBa
HEOPraHU4YeCKUX BELIECTB
ITomyuenue kucaopoia M U3y4EeHUE €ET0 CBOMCTB.
[Tomyuenune BogopoJa 1 U3yUYEHHUE €TO CBOICTB

OCHOBHBIX KI1aCCOB

30 Cepa. OKkcHIBI cephl 1 Cepa: dusndeckne n XuMHIecKue cBoiicTBa. CoeTMHECHUS
Cephl: CepoBOJOPOA, Cylbduanl, okcuabl cepbl. CepHasl,
31 Cepnas, CepHHUCTast u|l CEepHHUCTass U CEPOBOAOPOAHAS KHCIOTBI M HUX COJH.
CEpOBOAOPOIHAS KMCIOTHI U UX COJIH CBoiicTBa KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI
32 IIpakTH4eckas padorta Ne5 |1 [IpoBoauTe nabopaTopHbIE OMNBITHI, MOATBEPKAAIOLINE
OKCIiepUMEHTANbHBIE  33Ja4d 10 XUMHUYECKHE CBOWCTBa OCHOBHBIX KJIacCOB
teme «lloarpynma  xucmoponay. HEOPraHUYEeCKHUX BELIECTB
Wnctpyxkims no Th Ne75,77.
33 A30T. 1
34 AMMMaK u ero CBOMCTBa. 1 A3oT: (m3mdecKkne M XUMHYECKHE CBOMCTBA. AMMHAK.
35 Coan aMMOHMSL. 1 Comn amMoHms. Okcuzbl a3zoTa. A30THas KUCIOTa H €e
36 OKCHIBI a30Ta. 1 comu. A3OTHas KHUCIIOTa Kak »JJIEKTPOJIUT, €€ IpuMe-
37 A30THAasI KUCJIOTa U €€ COJIU 1 HeHue. A30THasl KMCJIOTa Kak OKHCJIUTCIIb, €€ MTOJTYYCHUC
38 KpyroBopot a3orta B npupoze 1
39 Dochop. 1 ®ochop:  ¢duznueckne W XUMHUYECKHE  CBOWCTBA.
40 Oxcupsl hocdopa. 1 Coenunennst  ¢ocdopa:  okeun  ¢dochopa  (V),
41 Oprodochopnast kuciora u ee comu | 1 oprodochopHas KUCIIOTa U €€ COJIU
42 Yrnepoa. Anmas. I'padur. 1 Amnotponmst  yrimepoma:  anMas, TpaduT, KapOuH,
¢bynnepensl. CoelMHEHHUS yIJIEpoAa: OKCHABI yriepona
(ID) u (IV), yronpHast KUCJIOTa M €€ COJIU
43 YrapHblii U yTIAEKUCIBIE Ta3bl. 1 [Tony4yeHnue yrieKucnoro raza u U3y4eHue €ro CBOMCTB
44 VYronapHast kucnota U ee conu. | 1 VYronpHast kucinota W ee conu. JKecTKocTb BOABI H
Kpyrosopot yriepoaa B mpupoae CHOCOOBI €€ yCTpaHeHHUS
45 IIpakTuyeckasn paborta Ne6 | 1 [IpoBoauTh J1A0OPATOPHBIC OIBITHI, IOATBEPIKIAIOIINE
«OKCnepUMEeHTaNIbHBIE  33/1aYd 10 XUMHYECKUE CBOIfcTBa OCHOBHBIX KJIacCOB
teme  «lloarpynma  asora HEOPraHMYEeCKHUX BELIECTB
yriaepoaar. MopenupoBanue ITony4yeHnue aMmmMHuaKka U U3y4€HHUE €ro CBOMCTB
MPaKTHYECKOU CHUTYAIUH.
Wuctpykims no Th Ne75,77.
46 Kpemunii. Oxkcnp KpemHus. | 1 Kpemumit. Oxcun kpemHua. KpemHueBas Kuciora.
Kpemuuesas xuciora. CHUIHKATHI Cunukatsl
47 MunepanbHble YI00peHuUs 1 Munepanpaple  ynoOpeHus.  Bupbl  MuHepanmbHBIX
ynoOpeHuil. XMMUYECKHid COCTaB, 3HAYCHUE
48 [Mpaktnueckas pabora Ne7 Pemrenue | 1 [IpoBoanTe 5AGOpATOPHBIE OMBITHI, TOATBEPIKIAIOIINE
9KCTIIEPUMEHTAJILHBIX 33/1a4 M0 TeMe XUMHYECKUE CBOICcTBa OCHOBHBIX KJIacCOB
«Hemeramner IV — VII rpynn u ux HEOPTaHWYECKUX BEIIECTB.
COEIMHECHMID). Pacnio3sHaBaHvre MUHEPAIHHBIX yIOOPEHHIA
«PacnoznaBanue MHUHEpaTbHBIX
ynoOpenuit». Huctpykumss mo Tb
Ne75,77.
49 IToBTOpenne Tembr «Hemeramst [V — | 1 Hemeramnbl:  cTpoeHHe, CBOMCTBa, IIOJIYYEHHE U
VII rpynn 1 uX COeTUHEHUI». IIPUMEHEHUE
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50

KonTpoabhas
YeTBepPTh

padora 3a 3

IIpoBepka yMeHHMH U HaBBIKOB 10 YCTaHOBIJIEHHUIO
OTIIMYUTENBHBIX ~ OCOOCHHOCTEW  CTPOCHHSI  aTOMOB
HEMETAIJIOB.  YCTaHaBIMBaTh  OOIIME  XHUMHUYECKHE
CBOICTBA HEMETANIOB, OCYILECTBIATH pEaKUUu ¢
METaJJIaMH, KHCIIOTaAMH, COJIIM, CIIOCOOBI TIONYYeHHS
METAaJIJIOB.

Brruncienne mo XMMHYECKUM YpaBHEHHMSIM KOJIMYECTBA,
o0BbeMa, Macchl BEIECTBa [0 KOJUYECTBY, 00bEMY, Macce
peareHToB WM MPOAYKTOB PEaKIInu

51

briTOBas xumMuueckas T'paMOTHOCTb.

OnuceiBaTh (U3WYECKUE U XUMHYCECKUE IPOIICCCHI,
SIBIISTFOIIMECS] YaCThIO KPYTrOBOPOTA BEIECTB B TIPUPOJIE;
OpPraHW30BBIBATH M OCYIIECTBISITH  MPOCKTHI IO
HCCIIEIOBAHUIO CBOWMCTB BEIECTB, HMEIOIIUX BaKHOE
MPAKTUYECKOE 3HAUCHUE

IIOHMMATh CMBICI M HEOOXOAUMOCTh  COOJIFOJACHMS
HpeﬂHHC&HHﬁ, Hpez[nar ACMBbIX B I/IHCprKHI/ISIX 110
WCIIOJIb30BaHUIO JISKAPCTB, CPEJCTB OBITOBON XMMHUU

IlepBoHauyabHbBIE CBeleHUN 00 OPraHNYeCKUX Belll

ecrBax(12q)

52 IlepBoHauagbHBIE CBEJICHUS ol IlepBoHavanpHBIE CBEIEHUS O CTPOCHUU OPTaHMYECKUX
CTPOECHUH OPraHUYECKUX BEILECTB BEIIECTB.  YIJIEBOJOPOABI:  METaH, »JTaH, JTHJCH.
HICTOUYHUKH yIII€eBOAOPOIOB: NPUPOAHBIA Tra3, HE(Tb,

53 ITpuuuHs MHOrooOpasus | 1 yToJib
OPraHUYECKUX COEANHEHUN
YraneBogopoael: MeraH, 3TaH Hu |1 YrneBogopoasl: MeTaH, 3TaH U 3TwieH. llpenenbHeie u

54 ITHJICH HETpeeNbHbIC YTIIEBOJOPOABI

55 ITpupoxnHsie UCTOYHUKH | 1 IIpupoaHble UCTOYHHMKHM yriieBonoponoB. Hedpts u
YIJIEBOAOPOIOB. Hedts 5 NPUPOAHBIA  Ta3, WX IPUMEHEHUE. Y CTaHOBJICHUE
MIPUPOIHBINA ra3, UX MPUMEHEHUE npocreiieil GopMysbl BemecTBa MO MacCOBBIM JIOJSM

XUMHYECKHX JIEMEHTOB

56 CoupTsr: METaHOJI, atanon, | 1 Kucnopoaconepkaimuye coeauHEHUS: CIUPTHI (METAHO,
runepuH. BnusHue cnMpToB Ha 3TaHOJ, TJHIEPHH), KapOOHOBbIE KHUCIOTHl (yKCYyCHas
3]I0POBbE YEIOBEKa KHACJIOTa, AMHHOYKCYCHAasi KHCJIOTa, CTE€apuHOBas H

OJIEMHOBASI KMCIIOTHI)

57 YkcycHast " creapuHoBas | 1 KapboHoBble KHCIOTHI (YKCyCHas, CTE€apHHOBas) Kak
KapOOHOBBIE ~ KHCJIOTBL.  YKCyCHas NPEACTABUTENN KHCIOPOAOCOACPIKAIIUX OPraHUYeCKUX
KHCJIOTa  KOHCEPBAaHT  IHIIEBBIX coenuHeHm. CoxxHbIE 3QUPEI
npoayKkToB. CioKHBIE d(UPHI

58 buonornueckn BaxHble BemecTsa | 1 buonornueckn BakHbIE BellecTBa >kHphl. KanopuiiHOCTh
xupbl. KajopuilHOCTE  KHUPOB B JKAPOB B IHILE
MUIIe

59 Bronornueckn BaxkHele BemecTsa | 1 Buonornuecku BakHbIe BeliecTBa Oenku. KamopuiiHocTh
oenku. KanopuitHOCTh OCIIKOB HUIIH OCITKOB THIIH

60 buonornueckn BaxHble BemecTsa | 1 buonornueckn BaxkHBIE BEHIECTBA: JKHUPBI, IJIIOKO34,

yrieBoabl. KanopuiHOCTb yriieBo0B
B IUIIIE

Oenkn. XuMHUECKOe 3arps3HEeHNe OKPYXKAIOMIeH Cpeasl U
€r0 MOCIEICTBHUSL.
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61

IlpencraBnenue o mnonuMepax Ha
MpUMepe TMOTUATHIICHA

[IpencraBnenne o moauMepax Ha MpUMeEpe TMOTMITUIICHA

62

Opranudeckue BeEIIECTBA B OBITY,
IIPOM3BOACTBE, MEIAULIUHE

[lepBoHauanmpHBIE TpPEICTaBICHUS 00
BelecTax. Hayuuthcs:

IpaMOTHO O0pamnatbCs C BEIIECTBAMU B TOBCEIHCBHOU
JKU3HU;

OCO3HABaTh  HEOOXOAMMOCTH  COOJIONEHHUS  IPaBHI
OKOJIOTHYECKH OE30MacHOTO TMOBENCHUS B OKPYXKaromien
MPUPOJHOM Ccpelie;

IIOHMMATh CMBICI M HEOOXOAUMOCTh  COOJIIOACHHS
MPENMUCaHNi, TMpe[IaraéMbpIX B HHCTPYKIHAX  TIO
WCTIOJIB30BaHUIO JISKAPCTB, CPEJCTB OBITOBOM XMMUU

OpPraHnv4CCKux

63

IToBTOpenne Tembl «OpraHuyeckue
BEIIECTBA»

Homenxiatypa opranmdeckmx BemiectB. OcoOeHHOCTH
CTPOEHHSI MOJIEKYJ OPraHWYECKMX BEIIECTB Pa3TUIHBIX
KJIacCOB. XHMHYECKHE peakluHu, XapaKTepu3yloline
CBONMCTBAa OpraHUYECKUX coenuHeHud. IIpumenenue
OpPTaHMYECKUX BEIIECTB

64

I'onoBasi KoHTpoOJbLHAasE padora 3a
Kypc Xxumum 9.

IIpoBepka yMEeHUI M HAaBBIKOB II0 YCTAHOBJIECHUIO
OTIIMYHTENBHBIX ~ OCOOCHHOCTEW  CTPOGHHSI  aTOMOB
METaJJIOB,  HEMETAJUIOB. Y CTaHaBIMBaTh  OOIIHe
XMMHYECKHE CBOWCTBA, OCYIIECTBISATH pPEAKIMU C
METaJllaMH, KHCJIOTaMH, COJSIM, CIOCOOBI TONyYeHHUs
METAJIJIOB U HEMETAJIIIOB.

KavecTBeHHbIE peakliui HAa HOHBI U KATHOHBI

Peakiuu OBP, PHUO. Teopus 5IEKTPOTUTHICCKOM
JIUCCOLINAITUN

Brruncienne 1mo XMMHYECKUM ypaBHEHHSIM KOJIMYECTBA,
00beMa, MacChl BEIIECTBA 110 KOJHYECTBY, 00bEeMy, Macce
peareHToB WM MPOIYKTOB PEaKIIUN

OnucelBaTh CBOWCTBA TBEPHABIX, JKUIKUX, Ta3000pa3HBIX
BEIIECTB, BBUICISISI HMX CYIIECTBCHHBIC IPHU3HAKH;
XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO U
CBOICTBaM, YCTaHaBIUBaTh NPUYMHHO-CIIEJICTBEHHBIC
CBSI3U MEX/y JaHHBIMU XapaKTEPUCTHKAMH BEIIECTBA;
pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHSTHIA:
aToM, MOJIEKYJa, XWMHYECKHHA 3JEMEHT, IPOCTOe
BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTh, HCIIONB3YS
3HAKOBYIO CHCTEMY XUMHU;

M300pakaTh COCTaB MPOCTEWUIINX BEHIECTB C ITOMOIIBIO
XUMHYECKUX (POPMYIT U CYITHOCTh XUMHUYECKHUX PEAKIINH C
MOMOIIBI0 XUMHYECKUX YPAaBHEHUH;

BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO H MOJISIPHYIO
MAaccChl BELIECTB, a TAK)KE MAaCCOBYIO JIOJII0 XUMHUYECKOTO
3JIEMEHTa B COEIMHEHMX

Tlosmo

eHue npozpammul Kypca 9 knacca

65

IloBropenue. H3meHeHUE CBOHCTB
XUMHUYIECKHUX 3JIEMEHTOB B
nepuonunyeckon  cucreme .U
Mengeneesa. CTpoeHue aToma

PackpeiBath cMmbIcn mepuoanyeckoro 3akona [ U.
Menneneena;

ONHCHIBATh M XapakTepu30oBaTh TaOIMUHYIO opmy
MEPUOIUYECKON CUCTEMBbl XMMUUECKUX 3JIEMEHTOB;
XapaKTEepHU30BaTh COCTAB ATOMHBIX SIJIEP U paclpeaeieHue
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quciia D3JICKTPOHOB II0 DJJICKTPOHHLBIM CJIOSAM aTOMOB
XUMHUYCCKUX OJICMCHTOB MaJlbIX IEprUoOa0B
HepHOILH‘IeCKOﬁ CHUCTEMBI, a TAKXKC KaJIUsg U KaJIbIIHA
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