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1. TpeOoBaHHsA K VPOBHIO MOATOTOBKH BLINVCKHUKOB IO
Y4eOHOMY npeaMery « XuMus»

JIuunocmmuuie pezyromamost 0C60€HUA 6bINYCKHUKAMU OCHOBHOI UWIKOJIbl
npocpammol yueonozo npeomema «Xumus»

Y BBINYCKHHUKA OyayT ¢()OPMHUPOBAHBI:

v' TOTOBHOCTH M CIIOCOOHOCTB K CAMOPA3BUTHIO U JIHYHOCTHOMY CaMOOIIPEIEIEHHIO;
v c(OpPMUPOBAHHOCTh  TO3HABATCILHBIX  HHTEPECOB, HMHTCIUICKTYAIBHBIX W  TBOPYECKUX
CIIOCOOHOCTEM;
v cOpPMUPOBAHHOCTh MOTHMBAIlMM K OOYYCHHIO U IICJICHANIPABJICHHON IT03HABATCIIBHOMN
JeSITeIIbHOCTH;
v CHUCTeMa 3HAYMMBIX COIHUAIBHBIX M MEXKIMYHOCTHBIX OTHOIIEHHWH, IICHHOCTHO-CMBICIOBBIX
YCTaHOBOK, OTPAXKAFOIIUX JTHYHOCTHBIE U
Ipa)TaHCKHE MMO3UIUHU B ICITCIHLHOCTH;
v\ colmaibHble KOMIIETEHIMH, IPAaBOCO3HAHKUE, CIIOCOOHOCTh CTABUTH €M M CTPOUTH JKU3HEHHbIE
TUTAHBI;
v\ OCBOEHHE COIMAILHBIX HOPM, IPAaBUII MIOBEICHHUS, POJIei ¥ (GOPM COLMATBHON KHU3HU B TPYIIIax
¥ COO0IIeCTBaX, BKIIIOYAsi B3POCIIBbIC U COIUAIbHBIE COOOIIECTBA;
v\ pa3BUTHE MOPAJIbHOIO CO3HAHHS M KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (HOpPMHpPOBAHWE HPABCTBCHHBIX UYBCTB M HPABCTBCHHOTO ITOBEICHWSI,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOILICHHS K COOCTBEHHBIM IOCTYIIKaM;
v (dhopMUPOBaHNE OCHOB MPABOCO3HAHUS ISl COOTHECCHHSI COOCTBEHHOTO TIOBEJICHHUS M TIOCTYIIKOB
JIPYyTUX JIIOJIH ¢ HPABCTBCHHBIMH IICHHOCTSMH M HOPMaMH TIOBEJCHHUS, YCTaHOBJICHHBIMHU
3aKkoHo/aTenbcTBOM  Poccuiickoit  denepanuu, yOexIEHHOCTM B HEOOXOJMMOCTH  3alllUIIATh
NPaBOMOPSIOK PABOBBIMU CIIOCOOAMH M CPEJICTBAMH, YMEHHUI PEaM30BBIBATH OCHOBHBIC COIHAILHBIE
pOJIH B TIpEJIeNIax CBOCH JeeCIIOCOOHOCTH;
v\ OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOPAa3BUTHIO H
€caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YYCHHUIO U TIO3HAHHMIO;
v\ OCO3HaHHBIA BBIOOP M MOCTPOEHHE JANbHENINCH WHIANBUIYAIbHON TPAEKTOPUH 0Opa30BaHMs Ha
0a3e OPUCHTUPOBKHU B MHpE Npodeccuii U Mpo(heCcCHOHATBHBIX MPEANOYTCHHMA, ¢ YIETOM YCTOMYNBBIX
NI03HABATEIIbHBIX MHTEPECOB, a TAKXKE OCHOBBI YBRKHTEJIBHOTO OTHOIICHUS K TPYAY, OIBIT y4acTUs B
COIMAJILHO 3HAYUMOM TPY/IE;
v\ EJOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PasBHTHS HAyKd H
OOIICCTBCHHON MPAaKTHKH, YYWTBHIBAIOIIEEC COIHUAIBHOE, KYJBTYpHOE, S3BIKOBOE, JyXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHUPA;
v’ TOTOBHOCTH M CIIOCOOHOCTH BECTH JAMAIOr C JAPYTUMU JIOALMH W JOCTHIaTh B HEM
B3aWMOIIOHUMAHWSI,
v COlMaJbHBIC HOPMBI, MPAaBWJIA TIOBEICHUS, PO U (OPMBI COLMAIBHON >KU3HH B TpyInax U
cooOImiecTBax, BKIKOYast B3POCIIbIC M COIUAIBHBIC COOOIIECTBA;
v\ aHTHKOPPYIIMOHHOE MHPOBO33PEHHE;
MOpaJIbHOE CO3HAHHWE W KOMIETEHTHOCTh B PEUICHUHM MOPAIBHBIX MPOOJEM HAa OCHOBE JIMYHOCTHOTO
BBIOOPA, HPABCTBEHHBIC YyBCTBA U HPABCTBCHHOE MOBEJICHNUE, OCO3HAHHOE U OTBETCTBCHHOE OTHOIICHHE
K COOCTBEHHBIM MOCTYIIKAM;
v OCHOBBI KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYIHHYECTBE CO CBEPCTHHKAMH,
B3pOCJIBIMHU B TIpoIiecce 00pa3oBaTelbHON, Y4eOHO-UCCIIEI0BATEIBCKOM, TBOPUECKON M IPYTHX BUIOB
NESTEIILHOCTH;
v\ LEHHOCTH 3JI0POBOT0 U GE30IacHOT0 00pasa JKU3HH;
v\ paBWia WHIMBHAYaJIbHOIO M KOJUIEKTUBHOTO O€30IaCHOrO IOBEICHUS B YPE3BBIYAMHBIX
CUTYAIIUSX, YTPOXKAFOIIUX KU3HU U 370POBBIO JIOJICH;
v/ paBuWia NOBEJICHUS HAa TPAHCIOPTE U HA JOPOrax;
v' OCHOBBI 9KOJIOTHYECKOM KYJIBTYPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTO
MBIIUICHHUS, PA3BUTHUE OIBITAa SIKOJIOTHYECKHA OPUECHTHPOBAHHON PEQIICKCHBHO-OIICHOYHON 1
MPAaKTUYECKOH JIEATSITLHOCTH B )XKU3HCHHBIX CUTYAIIUsX;
yOCKICHHOCTh B BO3MOYKHOCTH ITO3HAHUSI MPHUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOIH30BAHUS
JTOCTIDKEHHI HAYKHU U TEXHOJIOTUH JUTSl JAbHEHIIIEr0 Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA; YBAKECHUE K
TBOPIIAM HAYKHU ¥ TEXHUKHU; OTHOIIICHUE K (DU3HUKE KaK JIIEMEHTY OOIIEeYeTIOBEUeCKON KYJIbTYPHI.



BbinycKkHUK MOJIYYUT BO3MOKHOCTD AJ1 (POPMHUPOBAHUS:

4 COIIMAJIbHOM KOMIIETEHTHOCTH B peajii3allid OCHOB I'PaK/IaHCKON UJIECHTUYHOCTH, BBIPAKEHHOM B
MPAKTUYECKOU IEITENBHOCTH, TOCTYIKAX;

YCTOWYMBOM y4eOHO-TI03HABATEILHON MOTHBAIIMN U HHTEPECA K YUCHHUIO;

KOMIIETCHIINHA K OOHOBJICHUIO 3HAHUH B Pa3IMYHBIX BUJIAX JEATEIHHOCTH;

TOTOBHOCTH K CaMOOOpa30BaHHIO U CAMOBOCITUTAHUIO;

aJICKBaTHOM ITO3UTHUBHOM CaMOOIICHKH;

CIIOCOOHOCTH K PEIICHUI0 MOpaJIbHBIX MPOOJEM Ha OCHOBE Yy4Y€Ta IMO3HMIMH y4YaCTHHUKOB
OTHOIIICHHI;

ANANENENEN

v YCTOMUYUBOTO CII€JOBaHUS B OBEAEHUN MOPAIbHBIM HOPMaM U 3TUYECKUM TPEeOOBaHUM;
v YCTOMUYMBOI MOTHBAIMH K peaTu3alii HEHHOCTEN 3/J0POBOTO U OE30MaCHOTO 00pa3a )KU3HHU;
v LIEHHOCTHBIX ~OPHEHTALMi, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO 3KOJOTHYECKON

KYJIbTYpBI; OIBITA SKOJOTWYECKH OPHEHTUPOBAHHON pEeQIIEKCUBHO-OIIEHOYHOW M MPAKTUYECKOMH
JESTeNbHOCTU B )KU3HEHHBIX CUTYalUsIX (TOTOBHOCTh K MCCIIEJOBAHUIO IIPUPOBI, K OCYIIECTBIECHUIO
IIPUPOIOOXPAHHOM I€ATENBHOCTH);

Memanpeomemnuvle pe3ynbmanvl 0C60EHUSA GbINYCKHUKAMU OCHOBHOU WIKOJIbL NPOZPAMMBL yUEeOHO20
npeomema «Xumusay.

BLIIIyCKHPIK MOJIYYMT BO3MOKHOCTDb OBJIA/I€Th:

PeryastuBabiMu YY /I:

4 CaMOCTOSATEIILHO ONPEIETIATh eI 00yUYeHHUs, CTaBUTh U (POPMYJIMPOBATH HOBBIE 3a/1a4u B yueOe
U TIO3HABATEIbHON IEATCILHOCTH;

v pa3BUBaTh MOTHMBBI U HMHTEPECHI CBOECH

IMO3HABATEIILHOM JESITEeIHHOCTH,

4 aHATM3UPOBATh CYIIECTBYIOIINE U TJITAHUPOBATh OyayIue 00pa3oBaTelbHBIE PE3yIbTATHI;

v UACHTU(DUIIUPOBATH COOCTBEHHBIEC MPOOJIEMBI U ONIPEICTATh TIaBHYIO MPOOIeMy;

4 BBIJIBUTATh BEPCUH PEIICHUs MPoOIeMBbl, (HOPMYIHUPOBATh TUIIOTE3bI, IPEABOCXUIIATH KOHEUHBIN
pe3yJibTar;

4 CTaBUTh II€JIb JICATCILHOCTH Ha OCHOBE ONPENCICHHON MpOOJIEMbI M CYIIECTBYIOIIHUX
BO3MOXKHOCTEI;

4 dhopmyaupoBaTh YUueOHBIC 3a/1aU1 KaK IIaru JOCTHKCHHS TTOCTABJIICHHOMN 1IEJTH JIESITEIbHOCTH;

4 00OCHOBBIBATh IICJICBBIE OPUEHTHPHI M TPHUOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO ITOCIIEIOBATEILHOCTh IIIaroB;

4 CaMOCTOSITEJIbHO IUIAHUPOBATh IIyTH JIOCTHXKEHHUS LIEJIe, B TOM YHUCJIE QIbTEPHATUBHBIE,
OCO3HaHHO BBIOMpaTh HanoboJee A3 (HEKTUBHBIE CIIOCOOBI pelIeHUsT yIeOHBIX U ITO3HABATEIBHBIX 33]1a4;
v omnpenensaTh  HeoOXoAuMbIe JCUCTBHSI B COOTBETCTBUU C Y4eOHOW M TIO3HABATEIHHOM

3a7a4ell ¥ COCTAaBIATh AITOPUTM UX BBIITOJTHEHUS;
00OCHOBBIBATh U OCYIIECTBISTH BHIOOP Hanbosee 3(h(HheKTUBHBIX CITOCOOOB pelIeHUs] YIeOHBIX U
MO3HABATENbHBIX 3371a4;

v OTIPEeNIATh/HAXOIUTh, B TOM YHUCIIE U3 MPEJIOKEHHBIX BapUAHTOB, YCJIOBHS ISl BHIOJHEHHS
yueOHOI 1 I03HaBaTeNILHON 3aJauu;

v BBICTPaNBAaTh KU3HEHHBIE TIAHBI Ha KPATKOCPOYHOE OyayIiee;

v BbIOMpATh W3 TNPEAJOKEHHBIX BApHMAHTOB M CAMOCTOSITENIBHO MCKaTh CPEICTBa/pecypchbl s
pelIeH s 3a1a4n/JOCTIKEHUS 1IEJIH;

v COCTABJIATH IJIaH peIleHHst TPoOIeMbl (BBIIIOTHEHUS IPOEKTa, POBEICHHS UCCIIEI0OBAHUS);

v OTIPENENIATh MOTEHIUANbHBIE 3aTPYAHEHUS TPU pEIIeHNH Y4eOHOH M MO3HABATEIBHOUN 3a/auu U
HaxOJIUTb CPEACTBA I UX YCTPAHEHHUS,;

v ONUCHIBaTh  CBOH  OMBIT, O(OPMIISS €ero g Imepejadyd  IpyruM  JIIOOAM B BHUJIE
TEXHOJIOTUH PELICHUS IPAKTUYECKUX 3a]1a4 ONPEAEICHHOIO KIacca;

v IUIAHUPOBATh M KOPPEKTHPOBATh CBOK HHIMBUAYAIBHYIO OOPa30BAaTENbHYIO TPACKTOPHUIO; v

COOTHOCHUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU Pe3yJIbTaTaMH;
v OCYIIECTBIATh KOHTPOJIb CBOEH JEATEIILHOCTH B MPOLIECCE JOCTHKEHUS PE3YJIbTaTa;



v OTIPENENIATh CIOCOOBl JEUCTBHM B paMKax TNPEAJIOKEHHBIX YCIOBUH U TpeOOBaHHUH,
KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBUH C U3MEHSIOIIECHCS CUTYaLUEH;

v OINPENENATh COBMECTHO C IEAArOrOM M CBEPCTHUKAMM KPUTEPHUU ILIAHUPYEMBIX PE3YJIbTATOB U
KPUTEPUM OLIEHKU CBOEH ydeOHOIl JesTenbHOCTH; CHCTEMaTH3MpOoBaTh (B TOM 4YHUCIE BBIOMpATh
IIPUOPUTETHBIE) KPUTEPUU TUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKH CBOEH AESITEIbHOCTH;

4 oTOMpaTh WHCTPYMEHTHI IJIsi OIIEHUBAHUS CBOCH JCATEIBHOCTH, OCYIIECTBIIATH CaMOKOHTPOJb
CBOCH JIEATEIILHOCTH B paMKax MPEJI0KCHHBIX YCIIOBUH B TpeOOBaHUM;

4 OIICHUBAaTh CBOIO JI€ATEIIBHOCTh, APTYMEHTHPYS TMPUYMHBI JOCTHXKEHUS WM OTCYTCTBHUSA
IJIAHUPYEMOT'O pe3yJIbTaTa;

4 HaxOJIUTh JIOCTATOYHBIE CPEACTBA [IJIS BBIMTOJHEHHS YYEOHBIX JCHCTBHUH B W3MEHSIOLICHCS
CUTYaIlUU W/WIIK TIPU OTCYTCTBUH TUIAHUPYEMOTO PE3yJIbTaTa;

4 paboTas 1Mo CBOeMy IIJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO IEATEILHOCTh Ha OCHOBE aHaIM3a

W3MEHEHUMN CUTYAINH AJIs TOJTyYEHUS 3aIJIaHUPOBAHHBIX
XapaKTepPUCTUK MPOAYKTa/pe3yIbTaTa;

4 YCTAaHABJIUBATDL CBA3b MCKAY IMOJIYUYCHHBIMH XAPAKTCPUCTHKAMU IMPOAYKTA U XapPAKTCPHUCTUKAMU
mnmponecca ACATCIBbHOCTH MW IO 3aBCPIICHHUU ACATCIBHOCTHU MNpcajiaraTb HM3MCHCHHUEC XapaKTCPHUCTHUK
nponecca Ijid NOJMTYUYCHUS YIYUYIICHHBIX XapaKTCPHUCTUK IIPOAYKTA,

CBEPATH CBOU ,ZI€I7[CTBPI$I C ICJIbIO U, IpH HCO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIIMOKHU.

v OTIpEeAEIATh KPUTEPUH MPABUILHOCTH BBIIOJIHEHUS y4eOHOU 3a/1auH;

v aHAJIM3UPOBaTh M OOOCHOBHIBATh IPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApHs IS
BBITIOJIHEHUSI YUEOHOU 3a/1a4u;

v CBOOOJHO MOJIb30BaThCS BHIPAOOTAHHBIMU KPUTEPUSAMHU OLIEHKH U CaMOOLIEHKH, UCXOAS U3 LeNH
1 UMEIOIIMXCS CPEJCTB, pa3ianyas pe3yJsibTaT U ClIocOObl JEHCTBHM;

v OLICHUBATb NPOAYKT CBOEH NEATENBHOCTH 110 33JaHHBIM WM CAMOCTOSTENBHO ONPENEICHHBIM

KpUTCpUSAM B COOTBCTCTBUU C LCIBIO ACATCIIBHOCTHU, 000CHOBBIBATh JOCTHXXHMMOCTDh LCJIN BBI6paHHBIM
cImocoOOM Ha OCHOBE OLCHKH CBOUX BHYTPCHHUX PECYPCOB U NOCTYIIHBIX BHCHIHUX PECYPCOB;

v (bUKCHPOBATh U aHATM3UPOBATH JTUHAMUKY COOCTBEHHBIX 00pa30BaTEbHBIX PE3yIbTATOB.

v OCHOBaM CaMOKOHTPOJSI, CaMOOILIEHKH, TPHUHATHS PEHICHHH M OCYIIECTBICHHS OCO3HAHHOTO
BbIOOpa B y4eOHOH M MMO3HABATEIBHOU JIESITETbHOCTH;

v HaOMIOJaTh M aHAJM3HPOBAaTh COOCTBEHHYIO YYEOHYIO M TI03HABATEIBHYIO JEATEIBHOCTH H
JeSTeNbHOCTD APYTUX 00yUaromuXcs B MpoIecce B3auMOIIPOBEPKH;

v COOTHOCHTH peaJibHbIE U IIAHUPYEMBIE Pe3yIbTaThl HHANBHUAYAIBHOI 00pa3oBaTenbHON
JESTeIbHOCTU U JIENIaTh BHIBOJIBL;

v NPUHUMATh PelIeHNe B y4eOHOM CUTyalluy U HECTH 332 HETO OTBETCTBEHHOCTD;

v CaMOCTOSITETILHO OTPENeNATh NMPUYMHBI CBOETO yCIeXa WM HeyclleXxa W HaXOIUTh CIIOCOOBI

BBIXOJIa U3 CUTYyalluU HEYCIIEXa;
PETPOCHEKTHBHO ONPEAETATh, KaKhe JCHCTBHS MO PEIIeHHI0 y4eOHOW 3alauyM WM HapaMeTpbl 3THX
JEeWCTBUI MPUBEH K MOJyYEHUIO UMEIOLIErocs NPOAyKTa y4eOHOH e TeNTbHOCTH.

Io3naBaTeabHbiMu Y'Y /I:

4 OnpcCAcCiIsITb IOHATUSA, CO3MaBaTb O606H_ICHI/I$I, YCTaHAaBJIMBATb A4HAJIOTHHU, KHaCCI/I(i)I/IHI/IPOBaTB,
CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHUA WU KPUTCPUU IJIA KJIaCCI/I(l)I/IKaLII/II/I, YCTaHaBJIMBATb NPUYIUHHO-
CICACTBCHHBIC  CBiA3U, CTPOUThb  JIOTHYCCKOC  PaACCYXKACHHUEC, YMO3AKIIOYCHHC (I/IHI[}IKTI/IBHoe,
ACOYKTHUBHOC, I10 aHaJIOI‘I/II/I) " ACJ1aThb BbIBOJBI,

v nof0upaTh CJIOBa, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, OIpPENENSIONIMEe €ro MpPU3HAKH U
CBOMCTBA;

v BBICTPAUBAaTh JIOTUYECKYIO LIEMOYKY, COCTOSIIYIO M3 KJIIOYEBOTO CJIOBA U COMOAYMHEHHBIX €My
CIIOB;

v BBIICTISITh OOMIMI MPU3HAK JIBYX MM HECKOJIBKHUX MPEIMETOB, WJIU SIBJICHUM U OOBACHATH UX
CXOJ/ICTBO;

v OOBEIUHATh TMpEeIMEThl U SBIECHUS B TPYMNNbl MO ONpPEIEICHHBIM MpPU3HAKaM, CpPaBHUBATH,
KIIACCUPUITUPOBATH U 00001aTh (DAKTHI U SIBICHUS;

v BBIICTISITH SIBJICHHE M3 OOIIEro psija IpYrux SIBICHUHN; ONMpeAeNnsiTh OOCTOSTENbCTBA, KOTOPHIE

npeaAmCcCTBOBAJIM BO3HHUKHOBCHHIO CBA3UM MCKAY ABJICHUSAMH, H3 IOTHUX 00CTOATENLCTB BBIACTIATH



OTIPE/IETISIONTNE, CIIOCOOHBIE OBITH NMPUYMHON JAHHOTO SIBJICHHS, BBISBISTh NMPUYUHBI U CIEICTBUS
SIBIICHHI;

v CTPOUTH paccyxieHue OT O0IIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSM U OT
YACTHBIX SIBICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

v CTPOUTH paccykJIeHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBICHHM, BBIACIASA MPH 3TOM 00IIHe
NPU3HAKH;

v u3JaraTh MOJyYeHHYIO HH(POPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIaeMoi 3a1a4H;

v CaMOCTOSITENILHO YKa3bIBaTh Ha HMH(GOPMAIMIO, HYXJAIOIIYIOCS B IPOBEpPKE, INpeiaraTb |
MPUMEHSTH CI0c00 MPOBEPKU AOCTOBEPHOCTH MH(POPMALIUH;

v OOBSCHATH SIBICHHS, MPOIECCHI, CBS3M W OTHOIICHHMS, BBIABIISIEMBIC B XOJ€ MO3HABATEIbHOU H

HCCJIEIOBATEIILCKON JEATENILHOCTH (MPUBOJUTE OOBSICHEHHE C M3MEHEHHEeM (DOPMBI TMPE/ICTaBICHHUS,
OOBSCHATD, IETATU3UPYSI WIIH 0000111as1; OOBSICHATH C 3aJJaHHOW TOYKH 3PCHHS);

v BBISBJISITH M Ha3bIBATh MPHYUHBI COOBITHS, SIBJICHUS, B TOM YHWCJIC BO3MOXHBIE WJIM HamOojee
BEPOSITHBIC MPUYMHBI, BO3MOXHBIC TOCIICACTBUS 3aJaHHOW MPUYUHBI, CAMOCTOSTEIBHO OCYIIECTBIISS
MIPUYHUHHO-CJICICTBEHHBIN aHAIIH3;

v JIeJIaTh BBIBOJ HA OCHOBE KPUTMYECKOIO aHAJIM3a Pa3HBIX TOYEK 3PEHMs, MOATBEPKAATH BBIBOJ
COOCTBEHHOW apryMEHTAIMEH WIH CAMOCTOSTENILHO MMOTYYCHHBIMU JTaHHBIMH,

v co3/1aBaTh, MPUMEHATh U MPEOOPa30BBIBATH 3HAKU U CUMBOJIBI, MOJEIIN U CXEMBI JUIsSl pEeIICHHS
y‘-IGGHBIX U IIO3HAaBAaTCJIbHBIX 3a1a4,

v 0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEAMET UJIH SBJICHUE;

v OIPEACIIATE JIOTMYCCKHUE CBA3UM MCEXKAY NpCIMETaMU WU ABJICHUAMMU, 0003HaYaThL JaHHBbIC
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

v CO3/1aBaTh a0CTPAKTHBIN WU peabHbIN 00pa3 MpeaMeTa, SIBJICHUS;

v CTPOUTH MOJEJIL/CXEMY Ha OCHOBE YCJIOBUI 3a/1aui WK CIIOco0a ee pelieHus;

4 co3gaBaThb B€p6aHBHBIe, BCIICCTBCHHBIC H I/IH(l)OpMaI_II/IOHHBIe MOACIN C BBIACICHHUECM

CYIIECTBEHHBIX XaPAKTEPUCTHK OOBEKTA s ONIPEIENIEHHS CIOCO0a PENIEHNS 3a1aUl B
v' COOTBETCTBUH C CHTyallHel;

v npeoOpa3oBbIBATh MOJEIH C IENBI0 BBISIBICHUS OOIIUX 3aKOHOB, ONPEACISIIOIINX TaHHYIO
MPEAMETHYIO 00J1acTh;
v MEPEBOJIUTh CIOXKHYIO TO COCTaBy WH(POPMAIUIO U3 Tpapuueckoro win (HopMalM30BaHHOTO

(CHMBOJIBHOTO) TIPEJICTABJICHUS B TEKCTOBOE, U HA00OPOT;

v\ CTaBHUTh NPOOJIEMY, aPIYMEHTUPOBATH €€ aKTyaJbHOCTD;

v' ocHOBaM pe()IEKCUBHOIO YTEHHSI,

v\ caMOCTOSATENILHO MPOBOJWTL HCCIIEJOBAHME HA OCHOBE NPHMEHEHUS METOJOB HAOIIOAEHHSA U
SKCIIEPUMEHTA;

v\ BBIJIBUIaTh TUIOTE3BI O CBA3AX U 3aKOHOMEPHOCTAX COOBITHIA, POLIECCOB, OOBEKTOB;
OPTaHU30BBIBATh UCCIIEIOBAHUE C TIE€JIbI0 MPOBEPKHU THUIIOTES;

v JIeJ1aTh YMO3aKJII0ueHUs (MHIyKTUBHOE U 110 aHAJIOTMH) U BBIBOJIbI HA OCHOBE apryMEHTalUY;

v UCIIOJIb30BaTh KOMIIBIOTEPHOE MOJEIUPOBAHNE B IPOEKTHO-UCCIIEA0BATENBCKON NEATEIIBHOCTH,
OCO3HAHHO OCYILIECTBIISATH BHIOOpP MpodeccMr Ha OCHOBE MOJYYEHHBIX 3HAHWHA M CHOPMHPOBAHHBIX
YMEHUH.

KommynukaTususivu YY/1:

v OpPraHU30BbIBATh Y4YeOHOE COTPYJHHMYECTBO M COBMECTHYIO JEATEIBHOCTh C Yy4YUTeNeM U
CBEpPCTHUKAMUY;

v paboTaTh MHAMBHUIYAJIbHO U B IPYIIE: HAXOAUTh OOIee pelleHre U pa3peliaTh KOHQIMKTHI Ha
OCHOBE COIVIACOBAHMS TIO3ULIUI U y4€Ta UHTEPECOB;

v (bopMyIMpOBaTh, APTyMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHUE;

v OIPEIENATh BO3MOXKHBIE POJIM B COBMECTHOU

JESTEIIbHOCTH; UTPATh ONPEAEIEHHYIO POJIb B COBMECTHOM NEATEIbHOCTH;

v NPUHUMATD TO3UIHIO COOECEIHNKA, TOHUMAs! MTO3UIHIO IPYTOro, pa3InyaTh B €ro peyr: MHEHUE
(TOUKy 3peHus), J0Ka3aTeIbCTBO (ApryMEHThI), (aKThl; THUIIOTE3bl, AKCHOMBI, TEOPUH;

v ONpeAensATh CBOM JACUCTBHA W JEWCTBUSA NApTHEpPa, KOTOpBIE CHOCOOCTBOBAIM  WJIU
IIPENATCTBOBAIN NTPOLYKTUBHOM KOMMYHHKAIUHY;

v CTPOUTH TIO3UTHBHBIE OTHOIICHHUS B IMPOLIECCEe YUeOHOM U O3HABATEILHON eI TEIbHOCTH;

v KOPPEKTHO M apryMEHTUPOBAaHHO OTCTauBaThb CBOK TOYKY 3PEHMs, B JHUCKYCCHUH, YMEThb

BBIJIBUTaTh KOHTPAPTYMEHTHI, IepepasupoBaTh CBOIO MBICIIb;



4 KPUTHYCCKHN OTHOCUTLCA K CO6CTBCHHOMy MHCHUIO, C JOCTOMHCTBOM IIPU3HABATDH OIIMOOYHOCTD
CBOCTO MHCHUA (eCJ'II/I OHO TaKOBO) U KOPPEKTUPOBATH €TI0,

v mpemiaraTh  albTEPHATUBHOE PEIICHHE B KOH(MDIMKTHOW CUTYAIINN;

v BBIIETISITH OOIIYI0 TOYKY 3pEHUSl B JUCKYCCHM; JIOTOBAapHUBAThCS O MpPaBHJIAX M BOIpOCax s
00CYKJICHHSI B COOTBETCTBHH C TIOCTABIICHHOMN TIEpe]] TPYIIIOH 3a1auei;

v OpPraHHU30BBIBATh y4eOHOE B3aWMOJEUCTBUE B TpyIMIie (OMpeIeNaTh O0IIue LedH, paciupenesTh
pOJIH, JOTOBAPUBATHCA JIPYT C APYTOM U T. [1.);

v YCTpaHATh B paMKax JHaliora pa3pbiBbl B KOMMYHUKAIUU, O0YCIOBIEHHBIE HEMMOHUMAaHUEM WIIH
HENPUATHEM CO CTOPOHBI COOECETHUKA 3a/1a4H, POPMBI WIIH COJICPIKAHUS TUAIOTA;

v OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3aJaueld KOMMYHUKALMM IS

BBIPQOKEHHUSI CBOMX YYBCTB, MBICIEH W MOTPEeOHOCTEH [UIsi TUIAHUPOBAHUS W PETYJSIUU CBOEH
NEeSATENbHOCTH; BIIAJIETh YCTHOW U MUCbMEHHOU pEYbIO,
MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;

v OIpEeNeIIATh 331a4y KOMMYHHKAIIUK U B COOTBETCTBUU C HEH OTOMPATh peyeBbIE CPE/ICTBA;

v O0TOMpAaTh M UCHOJIb30BaTh PEUEBBIE CPEACTBA B IMPOLIECCE KOMMYHHUKALMU C APYTUMU JHOIbMHU
(mmamor

B [1ape, B MaJIOM IpymIie u T. 1.);

v NpPEACTaBIATh B YCTHOM MM IUCbMEHHOM (opMe pa3BepHyThIi IUIaH COOCTBEHHOMH
NEeSITENIbHOCTH;

v co0JII0JaTh HOPMBI ITyOJIMYHOM peuH, periiaMeHT B MOHOJIOTE U TUCKYCCUHU B COOTBETCTBUU C
KOMMYHHUKaTUBHOM 3aJa4eii;

v BbICKa3bIBaTh 1 00OCHOBBIBATh MHEHHUE U 3aIIPAIIMBATh MHEHHE IIApTHEPA B paMKax JMaora;

v IIPUHUMATh PELIEHUE B XO/I€ JIMAJIOra U COIIACOBBIBAThH €0 ¢ COOECETHUKOM;

v CO3/1aBaTh MMCbMEHHBIE «KJIMIIMPOBAHHBIE) U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM

HEOOXO/IUMBIX PEUEBBIX CPE/ICTB;
UCIIOJIb30BaTh BepOajbHBIC CpelcTBa (CpelcTBa JIOTMYECKOH CBSI3M) JUIS BBIACIEHHS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

4 JIOTOBAPUBATHCS U MPUXOIUTH K 00IIEMYy PEIICHUIO B COBMECTHOM JIEITEILHOCTH, B TOM YHCIIC B
CUTyalluH

CTOJIKHOBEHUSI UHTEPECOB;

4 OpaTh Ha ce0s1 MHUIIMATUBY B OPTaHU3AINHA COBMECTHOTO JCHCTBHS,

4 OKa3bIBaTh COJICUCTBUE U MOIACPKKY TEM, OT KOrO 3aBHCUT AOCTH)KEHHE LI€JIM B COBMECTHOMU
JIeATEIILHOCTH,

4 OCYIIECTBJISATh KOMMYHHKAaTHBHYIO PEQIICKCHI0 KaK OCO3HAHWE OCHOBAaHWM COOCTBEHHBIX
JEWCTBUM U JEWCTBUM MAPTHEPA;

4 BCTyIaTh B JIMAJIOT, y4YacTBOBAaTh B KOJUIGKTUBHOM OOCYXJCHHMH TpoOJeM, B THUCKYCCHUH H

apryMEHTHPOBATh CBOIO MO3HIIMIO, OMUPAsCh HA BIIaICHHE MOHOJIOTUYECKON U HAJIOTHUECKON (hopMamu
pe4H B COOTBETCTBUM C IPAMMATUYECKUMU U CUHTAKCUMYECKUMU HOPMAaMH PYCCKOIO S3bIKa;

v CJIeZIOBATh MOPATBHO-3THUECKUM H TICUXOJOTHYECKUM MPUHIIUIIAM OOILEHHS U COTPYAHUYECTBA;
v yCTpauBaTh FPYNIOBbIE OOCYKIEHHS U 00eCrieunBaTh OOMEH 3HAHUSIMH MEXKY YICHAMU TPYIIIBI
TUTSL IPUHSITHSL COBMECTHBIX 3(PPEKTUBHBIX PEIICHHUIA,

v B COBMECTHOM JeSATENIbHOCTH (OPMYIUPOBATh LEIH TPYIIBI M TMO3BOJATH €€ Y4YaCTHHKaM

MPOSIBJISATh MHULIMATUBY JJI JOCTHKEHUSI DTHX IIeJiel; HE JOMyCKaTh KOPPYMIIMOHHBIX BBICKAa3bIBAaHUMN
WJIW JeWCTBUN YYaCTHUKOB.

Ilpeomemnvie pesynvmamuvt 0C60€HUA GbINYCKHUKAMU OCHOEHOU WIKONbL NPOZPAMMbBL y4EeOHO20
npeomema «Xumusy.

1) ¢dopmupoBaHMe mEpBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX NPEACTABICHUH O BELECTBAX, MX
MIPEBPALICHUSIX U IPAKTUYECKOM IIPUMEHEHUN; OBJIaICHNE MMOHATHUIHBIM anmapaTtoM U CUMBOJINYECKUM
SA3BIKOM XMMMH;

2) oco3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKHUX NPEBPAILEHUN HEOPraHWYECKUX U OPraHUYECKHX BEILECTB KaK OCHOBBI
MHOTHX SIBJICHUH KMBOI M HEXXHMBOH MPUPO/IbI; YIITyOIeHHE IPEICTaBICHUI O MaTepHaIbHOM €IUHCTBE
MUDA;

3) oBiaJieHHME OCHOBAMHM XHMHMYECKOW TPAMOTHOCTH: CIIOCOOHOCTBHIO AHAJIMU3UPOBATH M OOBEKTUBHO
OLIEHMBATh JXU3HEHHbIE CUTYallMM, CBA3aHHbBIE C XHMMHEH, HaBbIKAMU O€30IIaCHOro OOpalleHus ¢
BELIECTBAMM, HCIOJb3YEMbIMU B ITOBCEJIHEBHON JW3HU; YMEHUEM aHAJIM3UpPOBaTh M IUIAHUPOBATH



IKOJIOTHUYECKH OE30IMacHOE MOBEJCHHE B LIEISIX COXPAHECHHUS 3I0POBbS U OKPYIKAIOIICH CPEIbI;

4) dbopMupoBaHHE YMEHUH YCTaHABIMBATh CBA3M MEXAYy pEalbHO HAOIIOAAEMBIMH XUMHYECKHUMHU
SIBIICHUSIMA W TIPOIECCAMH, TMPOUCXOJSANIMMH B MHUKPOMHPE, OOBSICHITH MPUYMHBI MHOT000pa3Hs
BEIIECTB, 3aBHCHMOCTh WX CBOMCTB OT COCTaBa M CTPOEHHS, a TaKKe 3aBUCUMOCTb IPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

5) npuobpeTeHre OnbITa UCTOIL30BAHUS PA3IUYHBIX METO/JI0B M3YyUEHHUs BEILIECTB: HAOIIOACHUS 3a UX
MPEBPALICHUSIMA TIPU  TPOBEJICHUN HECIOXKHBIX XHUMHUYECKUX OSKCIIEPUMEHTOB C WCIIOIH30BAaHHEM
J1a00paTOPHOTO 00OPYIOBAHUS U PHOOPOB;

6) dopmupoBaHHWE TNpEACTABICHUN O 3HAYCHUHM XUMHUYECKOW HAayKd B pPEIICHUH COBPEMEHHBIX
HKOJIOTMYECKUX MPOOJIeM, B TOM YHUCIIE B MPEIOTBPALICHIUH TEXHOTCHHBIX U SKOJIOTHYECKUX KaTacTpod.
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2. Conep:kanme y4eOHOI0 nNpeamMeTa«XuMus»

OBSIBATEJIbHBIM MUHUMYM COJIEPKAHUSA
B cooTBercTBHM ¢ PI'OC 00O.

METO/bI IO3HAHUMS BEIIECTB U XUMHWYECKUX SAABJIEHUM

XUMHSI KaK 4acTh €CTECTBO3HAHUS. XUMUS — HaAyKa O BEIIEeCTBAaX, UX CTPOCHUH, CBOMCTBAX U
MIpEBPAIICHUSIX.

HaGmonenue, onucanue, n3aMepeHue, SKCIIEPUMEHT, MOJICTTUpOBaHuE. [lonsamue 0 Xumuyeckom
amanuse u cunmese.

DKCHEPUMEHTAIBHOE U3YyUE€HUE XUMUYECKUX CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB.

[IpoBenenue pacueToB Ha OcHOBe (OpMyslT M YypaBHEHMH peakumii: 1) MaccoBod [onu
XMMHUYECKOTO JJIEMEHTa B BEIIECTBE; 2) MAacCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA B pacTBope; 3)
KOJIMYECTBA BEIECTBA, MACCHl WM 00BhEMa MO KOJMYECTBY BEIIECTBA, MAacCce WM 00BEMY OJHOTO W3
pEeareHToB WX MPOIYKTOB PEAKIIUH.

BELHIECTBO

ATOMBI 1 MOJIEKYJIBI. XUMUYECKUM DTIEMEHT. 361K XuMuy. 3HAKM XUMHUUECKUX JIEMEHTOB,
XUMHUecKre (opmMyIibl. 3aKOH MOCTOSTHCTBA COCTAaBA.

OTHOCHUTENIbHBIE ATOMHASI U MOJIEKYJISIpHAsi MAacChl. Amomuasn eounuya maccol. KonuaectBo
BeIleCTBa, MOJIb. MoJsipHas Macca. MoJIIpHBIN 00BEM.

UwcThle BEIIECTBA M CMECH BEIECTB. [Ipupoombvie cmecu: 8030VX, NPUPOOHbILL 243, Hephmo,
npupooHsle 800bl.

KadecTBeHHBII M KOJMYECTBEHHBIM COCTaB BewiecTBa. [IpocTbie W CIOXKHBIE BEILECTBA.
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

[Iepronnueckuii 3aKOH U NIEPUOINYECKAs CUCTeMa XUMHUUYeCcKuX diaemeHToB .M. Meneneesa.
['pynmel 1 nepruoabl NEPUOIUYECKON CUCTEMBI.

Crtpoenue atoma. Sapo (MpOTOHBI, HEUTPOHBI) U 3AEKTPOHBI. M30TOMNBI. CTpOEHUE AIIEKTPOHHBIX
o0oiouek aTromMoB nepBbix 20 35eMeHToB nepuoauueckoit cuctemsl .M. Menneneesa.

Crtpoenue mosiekysl. XuMU4ecKas CBsi3b. THITbI XUMHUUECKUX CBSI3€H: KOBaJeHTHas (TOJsIpHAs U
HEMnoJIsipHasi), MOHHasA, MeTaJInueckas. [IoHsITHe 0 BaJIEGHTHOCTH U CTETIEHU OKUCIICHUSI.

BemecTBa B TBepI0M, KHJIKOM U Ta3000pa3HOM COCTOSIHUU. KpucTamummueckue u amopguoie
BEIIECTBA. 1Unbl KPUCMATIUYECKUX PeulemoK (AmoMHAas, MONEKYIAPHAS, UOHHAS U MeMAalluiecKas).

XUMHNYECKASA PEAKIIUSA

XuMuyeckast peakiys. Y CI0BUS U IPU3HAKU XUMUYECKUX peakiuil. CoXpaHEeHHnEe MacChl
BEILIECTB IPU XUMUYECKUX PEAKIUAX.

Krnaccudukanus XuMU4ecKUX peakiuid o pa3InyHbIM MPU3HAKAM: YHCIYy U COCTaBY MCXOJHBIX
Y TMOJYYEHHBIX BEIECTB; U3MEHEHUIO CTENEHEH OKHUCICHUS XUMHUYECKUX 3JEMEHTOB; IOTJIOLIECHUIO
WJIM BBIICIICHUIO 3HEprun. [lonamue o ckopocmu xumuueckux peaxyuti. Kamanuzamopui.

DNEeKTpoJIUTUYECKasT JAUCCOLMALMS BEUIECTB B  BOJHBIX PacTBOpax. OJEKTPOJIHUTHl U
Hed1eKTpoauThl. MloHbl. KaTnOHBI HaHUOHBI.

DNEeKTPOIUTHYECKas AUCCOLMAIMS KHUCIOT, IIejodYeld u cojeil. Peakuunm noHHOTO OOMeEHa.
OKHCIINTENPHO-BOCCTAHOBUTEINIbHBIE peakunn. OKUCIUTENb U BOCCTAHOBUTENb.

3JEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOMN XUMWHN

CBoiicTBa MPOCTHIX BEIIECTB (METAJUIOB U HEMETAJIOB), OKCUJIOB, OCHOBAHHM, KUCJIOT, COJICH.

Bonopoa. Bonoponnsie coenunenus HemeramioB. Kuciaopoa. O3on. Bona.

l"asiorensl. ['anoreHOBOJOPOAHBIE KUCIOTHI U UX COJIU.

Cepa. Okcunupl cepol. CepHasi, cepHucmas u cepo8o0opoOHas KUCIOTHI U UX COJIU.

A3ot. AMMuak. Conu ammonusi. OKCUIbl a30Ta . A30THas KUCIIOTA U €€ COJIN.

dochop. Oxeun pochopa. OprodhochopHas KHCIOTa U €€ COJIH.

Yraepoa. Anmas, rpaduT. YTrapHbIid U yIIEKUCIbIN ra3bl. YTolbHas KUCIOTa U €€ COJIH.

Kpemuuii. Oxcun kpemuus . Kpemuuesas kuciora. Cunukameoi.

[{eno4uHbIE U 1IETOYHO-3€MENbHBIE METAJUIBI U KX COETMHEHMUS.
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AmomuaUi. AMppomeprocms okcuda u cuopokcuoa.

Kenezo. Oxeuapl, 2uOpoKcudbl u conu Kenesa.

IMEPBOHAYAJIBHBIE ITPEJICTABJIEHUS Ob OPTAHUYECKHUX BEHIECTBAX

[lepBoHayanbHbIE CBEIEHUSI O CTPOSHUU OPTaHUYECKUX BEIECTB.

VYTIeBOIOpOABI: METaH, STaH, STUJICH.

CrupTel (METaHOM, TAHOM, TIUIEPUH) U KapOOHOBBIE KHUCIOTHI (YKCYCHAs, CTEAPUHOBAs) KaK
MPEJICTaBUTENN KHCIOPOICOAEPIKAIUX OPTaHUUYECKUX COCTUHEHHIH.

Bbronoruueckn BakKHbIE BEIIECTBA: JKUPBI, YTIEBOAbI, OCIIKH.

IIpeocmasnenus o noaumepax Ha npumepe noIUIMUNEHA.

KCIHHEPUMEHTAJIBHBIE OCHOBBI XUMHUU

[IpaBuna paboThel B MIKOIBHOM JTabopatopuu. JlabopaTopHas nmocyna u odopynoanue. [IpaBuna
6e30macHOCTH.

Paznenenue cmeceid. Ounctka Beniects. OuiabTpoBaHue.

B3eemmBanue. IIpurorosienne pactBopoB. Ilomyuenme kpucramioB coneil. IIposenenue
XUMHUYECKUX peakiuil B pacTtBopax. Haepesamenvhvie ycmpoticmea. IlpogedeHue — Xumuueckux
peaxkyuil npu Ha2pesaHuu.

Mertoapl anHanu3a BemiecTB. KauecTBEeHHbIE peaklMM Ha Ta3000pa3Hble BEIIECTBA U HOHBI B
pactBope. Omnpenenenue xapakrepa cpepl. IHIUKaTopsl.

[TomyuyeHnue ra3000pa3HbIX BEIIECTB.

XUMUA U KU3Hb

Yenoeex 6 mupe geuiecme, Mamepuanios U XumMudeckux peakuyuil.

Xumus u 300posve. JlexapcmeenHnvle npenapamsi; npooiemsl, C8A3AHHbIE C UX NPUMEHEHUEM.
Xumusa u nuwa. Kanopuiinocme dcupos, 6eikoe u yene6o008. Koncepsanmul nuuyegblx npooyKmos
(nosapenHasn conb, YKCyCHAs Kucioma). Xumuueckue geuyecmea Kax CMpoumebHvle U NOOel0YHble
mamepuanvl (Mel, Mpamop, U38eCmHusK, Cmekno, yemenm). IIpupoonvie UCMOYHUKU Y2T1e8000P0008.
Hegmuv u npupoonuiil 2az, ux npumerenue.

XuMuYecKkoe 3arpsi3sHEHHe OKpY>Karolleil cpeabl U ero nocneactBus. [IpoGiemsr Ge3omacHOro
WCTIOJIb30BAaHUS BEIIECTB U XMMHUYECKUX PEAKIUN B MOBCEIHEBHON JKU3HU. TOKCUYHble, 2oproyue u
83pbl8OONAcHbIe ewecmaa. buimosas xumuueckas epamomuocme.

Temamuueckoe naranupoganue
8 kiacc.

Tema 1. [lepBoHayajibHble XUuMHYecKkHe MOHATUA (19 1)

XunMmus B cucreMe Hayk. [lo3HaBaTenpHOE M HApOJHO-XO3SMCTBEHHOE 3Hau€HHE XUMHU. CBS3b
XMMHH C IPYTHUMHU HayKaMH.

Tena. BemectBa. CBoiictBa BemiectB. Yuctele BemectBa U cMmecd. CrnocoObl OYHCTKU
BEIIECTB.

DuU3NYeCKUE MW XUMHUYECKUE SBIICHUS. XHUMHUYECKHE peakuuu. lIpu3Haku Xumudeckux

peakuuil U yCIOBUS BOSHUKHOBEHUS U TEUEHUS] XUMUYECKUX PEAKLIUH.

ATOMBI 1 MOJIEKYJIBI. BeliecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTpOoeHMs. KauecTBEeHHBIH
U KOJIMYECTBEHHBIM COCTaB BewlecTBa. IIpocThie M ClOKHBIE BELIECTBA.

XUMHUECKUE DIIEMEHTHI. SI3bIK XMMHU. 3HAKH XUMHUYECKUX 3JIEMEHTOB, XUMUYECKHE (OPMYJIBI.
3aKOH IIOCTOSHCTBA COCTaBa BelEeCTB. ATOMHas eauHHMLA Maccbl. OTHOCUTENbHAs aToMHas U
MOJIEKYJIIpHAss MaccChl.

KomnuectBo BemectBa. Mouib — elMHKIIA KOJMYECTBA BelecTBa. MoiisipHas Macca.

BanenTHoCTh XUMUUeCKUX 371eMeHTOB. OnpezeneHne BaIEHTHOCTH JIEMEHTOB 10 (hopMyiaM uX
coeauneHmnid. CocTaBieHne XUMUIECKUX (POPMYIT IO BaJIEGHTHOCTH.

AtoMHO-MonekysipHoe yueHue. Pons M.B. JlomonocoBa u /I. /lansTOHa B CO30aHUM OCHOB
ATOMHO-MOJIEKYJISIPHOTO YUYECHMS.

3aKOH COXPAHEHUS MAacChl BEILECTB.

XuMuyeckue ypaBHeHUs. Tumbl xumMuuyeckux peakuuid. Kimaccupukanus XUMHUUECKHX peakiuil
II0 YUCIIy ¥ COCTABY UCXOIHBIX U MOJyYCHHBIX BELIECTB.



Ipaxmuueckue pabomul

1. IlpaBuna TexHMKHM O€30MAaCHOCTH TNpH padoTe B XUMHUYECKOM KabuHeTe. (O3HaKOMIICHHE C
1a00paTOPHBIM 000pPYIOBaHUEM.
2. Ounctka 3arpsI3HEHHON TOBApPEHHOM COJH.
Pacuemnvie 3a0auu.

1. BeruucieHrne OTHOCUTEILHOW MOJICKYJISIPHON MacChl BEIIECTBA 110 opMyJie.

2. Brruncnenue MaccoBOH J0JIM 3JIEMCHTAa B XHUMHYCCKOM COCIUHCHHMU.

3. YcraHOBJIEHHE MPOCTEHIIEH POPMYIIBI BEIIECTBA 10 MACCOBBIM JIOJSIM DJIEMEHTOB.

4 Briuncnenust no XUuMH4YECKUM YPaBHCHHUAM MACChI UJIM KOJMYCCTBA BCUICCTBA 110 M3BECTHOM

Macce WM KOJWYECTBY OJHOTO M3 BCTYMHAIOUIUX WIIH

MMoJIyJaromunxcsa B p€aKiu BEIICCTB.
Tema 2. Kuciopoa. Oxcuabl. 'openue (8 1)

Kucnopon kak XMMHYECKHH SJIEMEHT M MPOCTOE BeHIecTBO. HaxoxaeHue B mpupoe.
dusznyeckue M XUMHUYECKHe cBoicTBa. [loiyueHue, nmpuMeHeHue.

Kpyrosopor kwucnopoga B mnpupone. l'openume. ['opeHue BemecTB B BO3IyXe. Y CIOBUS
BO3HUKHOBEHUS M MPEKpalIeHHs] TOPEHHsI, MEPHI 0 MpeaynpexaeHuto noxapa. Oxcuasl. Bo3ayx u ero
coctaB. Memiennoe okwuciieHne. TermmoBoil 3 (exT XuMudeckux peaknuii. TOMIMBO U CIOCOOBI €ro
COKUTaHUSI.

3amura aTMOC(hEpHOTO BO3ayXa OT 3arps3HEHUM.

PacueTrsl N0 XUMUYECKUM YpPaBHEHUSAM.

Hemoncmpayuu.
1. Tlomyuenue u coOupaHue KHCIOPOAa METOJIOM BBITECHEHHSI BO3/IyXa, METOJIOM

BBITECHEHHUS BOJBI.
IIpakmuueckas paboma.
1. IlomyueHue u CBOMCTBA KUCIOPOAA.

Pacuemnuvie 3a0auu.
1. PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUSM.
Tema 3. Bogopoa. Kucaorsi. Cosu (6 1)
Bomopoa kak XMMHMYECKHHM BJEMEHT M IPOCTOE BewecTBo. Haxoxknenue B mpupoue.
Ousnyeckue W XUMHUYECKHE cBoiicTBa. Bomopon — BoccranoButenb. [lomydyenue Bomopoaa B
nabopaTtopur W TPOMBIIUICHHOCTH. [IprMeHeHre BOJOpOJa KaK SKOJOTHYECKH YHCTOTO TOIUTUBA H

CBIPBS JIJIS1 XUMHYECKOM MPOMBIIIJICHHOCTH.
Mepbl Ipea0CTOPOKHOCTH TIPHU pabOTE C BOJOPOIOM.

Kucnotel. Haxoxnenue B npupoze. CoctaB KucioT. BaneHTHOCTh KMCIOTHBIX ocTaTKoB. O01I1e
CBOMCTBAa KHCJIOT: W3MEHEHHE OKPACKM HWHIUKATOPOB, B3aUMOJICHCTBUE C METaJUIaMH, OKCHIAAMH
MeTtamuioB. OcoOble CBOMCTBA COJISTHOM M CEpHOM KHUCIOT. Mepbl IpeIoCTOPOKHOCTH TpHU paboTe ¢
kuciotamu. [IoHsATHE O BHITECHUTEILHOM PSJIe METaJIOB.

Comu. Coctas comneld, ux HazBanus. CoctaBieHue GopMyI COJeH.

[emoncmpayuu.

1. Tlomyuyenme Bomopona B anmapare Kunma, mpoBepka BogopoAa Ha YHUCTOTY,
rOpeHue BOA0Po/ia, COOMpaHUE BOJIOPOIa METOJIOM BBITECHEHHSI BO3/1yXa U BOJBI.

2. BsaumopeiictBue Bogopoaa ¢ okcuaom meau(1l).
Jlabopamopuvie onvimul.

1. Tlomydyenue Bomopoda M M3yUEHHUE €r0 CBOMICTB.

2. BzaumopeicTBHE KUCIIOT C METaJNIAMHU.

Pacuemmnvie 3a0auu. Perienue pa3nuyHbIX THIIOB 33]1a4.

Tema 4. PacTtBopsbl. Bona. OcHoBanus (7 4)
Bonma — pactBopurens. PacTBopumocTh BemectB B Boje. OmpenereHMe MacCOBOM 10U
PacTBOPEHHOTr'0 BeleCcTBAa. MeTo/bl ONpeieNeHnsl coCTaBa BOJAbl — aHAIN3 U CUHTE3. Pu3nueckue u
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XUMHYECKHE CBOMCTBA BOIBI. Bosa B mpupoie u crocoObl ee 04ncTki. KpyroBopot BO/bI B IPUPOIE.

OcHoBanusd. CocraB ocHoBaHui. lllenoun u HepacTBopuMble OCHOBaHMs. PU3NUECKHE CBOICTBA
OCHOBaHMM. XMMUYECKHE CBOMCTBA LIENOUYEH U HEPACTBOPUMBIX OCHOBAHUI. Mephl IPe0CTOPOKHOCTH
npu paboTe CO MIEI0YaMHU.

Lemoncmpauuu.

1. BzaumopeiicTBHE BOJBI C METAUIaMU (HATPUEM, KAJIBLIUEM).
2. BsaumopelcTBHE BOJBI ¢ OKCHAAMU Kaiblus U pocdopa. OnpeneneHne nNoaydeHHbIX PaCTBOPOB
MHAUKATOPOM.
Jlabopamopnvie onvimul.

1. O3HakomIIeHHE CO CBOMCTBAMH TUIPOKCUIOB MEH, HATPUS, KAJbIIU.
2. BisaumopeiicTBre OCHOBAHUN C KHCIIOTAMU.
Hpaxkmuyeckas paboma.

1. IlpuroroBieHHe pacTBOPOB COJEH C ONPENEIECHHOM MacCOBOW IOJIeH
PacTBOPEHHOI'O BEILECTBA.
Pacuemmnvie 3a0auu.

1. HaxoxaeHue MaccoBOMl JIOJIM PAaCTBOPEHHOI'O BEIIECTBA B PacTBOPE.
2. Bbluucnenwe wmacchl pPacTBOPEHHOIO BEIIECTBA M BOJBI Ul IIPUTOTOBJIIEHUS PACTBOpA
ONpeeICHHOW KOHIICHTPALIUH.
3. BerunciieHHe N0 XUMUYECKUM YPAaBHEHUSM MAacChl 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA OJHOTO
M3 BCTYIAIOUIUX WM NOJIYYAKOIIUXCS B PEaKIUU BELIECTB.
Tema 5. OcHOBHBIE KJIACCHhl HEOPTAHUYECKUX coeuHeHuii (8 1)
Oxcunpl. Knaccudukarusa. OcHOBHbIE W KUCIOTHBIE OKcuasl. HomeHnkmarypa. ®usnyeckue
n xumuudeckue coictsa. [lonyuyenue. [lpumenenue.
OcnoBanus. Knaccudukanus. Homenkiatypa. @usznueckue M XUMHUYECKHE CBOMCTBa. Peakims
HeWrpanu3auuy. [loyyeHue OCHOBaHUM U UX IPUMEHEHUE.
Kucnorsl. Knaccudpukamus. Homenknarypa. ®Pusnyeckne ¢ = XUMHYECKHME  CBOMCTBA.
Breirecaurensubiii paa MmetaiuioB H. H. bekerosa. [Ipumenenue kucior.
Comu. Knaccudukanusa. Homenximarypa. @usudeckue W XUMUYecKHe cBoiicTBa. CrocoOsI
IIOJIyYEHUS COJICH.
I'enernueckas cBsi3b MEKy OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX COETUHEHMUI.
Hemoncmpayuu.

1. 3HaKoOMCTBO C 0Opa3lamMu OKCHIOB, KHCIOT, OCHOBAaHHUW U COJIEH.

2. Helitpanuzanus menoyu KUCIOTON B MPUCYTCTBUU UHIUKATOPA.

3. Buneopunsm «OCHOBHBIE KJIACCHl HEOPTAHUYECKUX BEIECTBY.
Jlabopamopnvie onvimul.

1. OmnbITHl, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBaHUH.
Ilpaxmuueckas paboma.

1. Pemenue sKCEepUMEHTAIBHBIX 3a7a4 Mo TeMe «OCHOBHBIE KIIACChl
HEOPTaHWYECKUX COCTMHECHHIN.
Tema 6. Ilepuoanueckuii 3aKOH W NepHOAUYECKAsi CHUCTeMa XUMHUYecKuX 3jemeHTtoB [I.U.
MenpaeneeBa. Ctpoenue atoma (10 v)

[lepBpie TOMBITKH KiIaccU(DUKAIMM XUMHYECKUX 53JeMeHTOB. [loHATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB.  XHWMHMYECKHE OJJIEMEHTHI, OKCHIIbI W THUAPOKCHIBI KOTOPBIX MPOSBISIOT aM(pOTEpHBIE
ceoricrBa.llepuonuueckuit 3axkon /1. 1. Menneneesa.

[Tepuoanueckass TabnuIa XUMHYECKUX AJIEMEHTOB. [ pymibl u nepruoapl. KopoTkuii v IIMHHBIHA
BapUAHTHI MEPUOTUIECKON TaOIHUIBl. 3HAYCHHE TIEPUOINYECKOT0 3aKoHa. JKu3Hb U AesrenbHocTh 1. U.
Menneneesa.

Crpoenne atoma. CocTaB aTOMHBIX f1ep. OJEeKTpoHbl. M3otomel. CTpoeHHE 3IEKTPOHHBIX
000I5104eK aTOMOB TMepBbIX 20 3IEMEHTOB MEPHOIUIECKONH CUCTEMBI



. . Menneneena.

XapakTepucTuka XMMHUYECKHX AJIEMEHTOB TIJIaBHBIX MOATPYIIN HAa OCHOBAaHUM TMOJOKEHUS B
[lepuonnueckoii cucteMe U CTPOCHUSI aTOMa.
Tema 7. CTpoeHue BemecTB. Xumuieckas ¢Bs3b (10 4)

DNEeKTPOOTPULIATEIBHOCTh XUMHMUYECKHX 31eMEHTOB. OCHOBHBIE BHJIbI XUMHUYECKOW CBSI3U:

KOBAJICHTHAs HCIIOJIAAPpHAA, KOBAJICHTHAs ITOJIApHAsdA, HOHHAas.

BaneHTHOCTh 3JIEMEHTOB B CBETE AJEKTPOHHOM TEOPHH.

OMnpeaAcICHUA CTCIICHU OKHCJICHUA 3JICMCHTOB.

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuu.

KpI/ICTaJ'IJ'II/I'-IeCKI/Ie PEIICTKHU: HWOHHAA, aTOMHAasd W MOJICKYJIIpHasd.

BCIHICCTB OT TUIIOB KPUCTANIMYCCKUX PCUHICTOK.

3akoH ABoraapo. MousipHblli 00beM Ta30B. OTHOCUTENBbHAs IUIOTHOCTh Ta30B. OObeMHBIC

OTHOLICHMUS Ia30B IMPU XUMHUYCCKHUX PCAKIIHAX.

CreneHb OKHUCIIEHUS.

3aBUCUMOCTH CBOWCTB

I 4erBepTH II yeTBepTH III yeTBepTH IVuyerBepTh I'on
IMpakTnyecknx IpakTnyecknx | [lpakTuyeckux IMpakTnyecknx IMpakTnyecknx
pador - 2 pador- 3 pador- 1 padoT - HeT pador - 6
KoHTpobHBIX Kontpoabubix | KOHTpPOJBbHBIX KoHTpobHBIX KoHTpobHBIX

pador— 1 pador — Her | pabdor— 1 pador -1 pador -3
JlaGoparopubix | JlaGopatopubix | JlabopaTopHBbIX JlaGopaTopHbIX JlaGopaTopHbIX
OnbITOB — 6 ONIBITOB — HET ONbITOB — 7 onbITOB — 1 onbITOB — 14

IIpaBuia

9 kJacc

Tema 1. dnexrposauTnyeckas qucconuanus (10 1)

DNEKTPOIUTHI U HEITIEKTPOIUTHI. DIECKTPOIUTHUECKAS IUCCOLUAIINS BEIIECTB B BOJHBIX
pactBopax. Monbl. KaTHOHBI 1 aHMOHBI. DJIEKTPOIUTHYECKAS TUCCOIIMAIINS KUCIIOT, IIEJI0YEH 1 CoIeil.
CunpHbIe U cradbie dNeKTpoauThl. CTeneHp nucconuanuu. Peakiimu mHoHHOTO oOMeHa. OKHCITUTELHO-
BOCCTaHOBUTENbHbIE peakuuu. Okuciaurens. BoccranoButens. L uoponus cone.

Jlabopamophuie onvimul. Peakiun oOMeHa MEXIy pacTBOPaMHM 3JIEKTPOIUTOB.

Ilpakmuueckas paboma. PelieHue 3KCIEPUMEHTANbHBIX 3a7ad MO TeMe «DJIEKTPOIUTHUECKAs
TUCCOLTUALIHSI .

Tema 2. Kucsopoa u cepa (9 4)

[Tonoxxenune xkucmopoaa u cepsl B [ICXD, ctpoeHne ux aTOMOB. AJUTOTPONHST KHUCIOPOa — O30H.
Cepa. Amnotponus cepsl. Puzndeckre U XUMUIeckre cBoiictBa. Haxoxnenue B npupoae. [Ipumenenue
cepsl. Oxcup cepsl (4). Ceposodopodrnasn u _ceprucmas kuciomol _u ux coau. Oxcun cepol (VI). Cepnas
Kkuciota u ee coiu. OKucIuTeNnbHbIE CBOWCTBA CEpHOM KHUCIOTHI. [IoHATHE O CKOPOCTH XMMHUYECKON
peakuuu. KatanuzaTopsl.

Lemoncmpayuu: AATOTPONUS KUCIOPOJa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMy IpUPOAHBIX
COEIMHEHUH Cephbl.

Jlabopamophvle onvimul. Pacnio3HaBanue cynb(haT — HOHOB, CYIb(QUT-HOHOB U CYIb(H — HOHOB
B pacTBOpe.

Ipakmuueckas paboma. PemieHne sKCIEepUMEHTAIBHBIX 3a/1a4 110 Teme «Kucnopon u cepay

Pacuemuvie 3a0auu. Beraucienns no XMMHYeCKUM ypaBHEHUSM Macchl (KOJIMYECTBA, 00beMa)
BEIIIECTBA 110 M3BECTHOM Macce (KOJIMYECTBY, 00bEMY) OJTHOTO U3 BCTYMHUBIINX WM MOTYYArOIIUXCS B
pe3yJbTaTe peakiiy BEeLIeCTB.
Tema 3. Azot u ¢ocdop (10 4)




6
[Tonoxenue azota u pocdopa B [ICXD, ctpoenune ux aToMoB. A30T, GU3NUECKUE U XUMUIECKHE

CBOWCTBA, TOJyueHUE U MpuMeHeHne. KpyroBopot a3ora B mpupojie. AMMHAK: PU3NICCKUE U
XUMHYECKUE CBOICTBa, MoiydyeHue u npumeHenune. Coxu aMmmonus . Okcunibl a3ota (2) u (4). A3oTHas
kucnora u ee con. OKUCITHUTENbHBIE CBOMCTBA a30THOM KHCIOTH. Docdop. Amnorpomnus hocdopa.
dwusznueckre u xummuueckue cBoiicta pochopa. Oxeun dochopa (V). Oprodochopras kucnora u ee
conu. Munepanvhvle y00Operus.

JlabopamopHvie onvimul. Bzaumodeticmeue conei ammonus co wenovamu. O3uakomnenue ¢
azomubimMu u pochopnvimu voobpenuimu.

Ipaxmuuecxue pabomei. IloydeHne aMMuaKka U u3ydeHUe ero CBOMCTB. Onpedenenue
MUHEPAIbHbIX VOOODEeHU.
Tema 4. Yruepoa n kpemumii (7 4)

[Tonoxenue yriepoaa u kpemuus B [ICXD, ctpoeHne ux atToMoB. YTII€poa, AJNIOTPOITHbIE
MoauduKauu, GU3NIECKre 1 XUMUYECKUE CBOMCTBA yriepoaa. KpyroBopot yriepoaa B mpupoe.
VYrapHblii Ta3, CBOMCTBA U (PU3HOJIOTUUECKOE IEHCTBUE Ha OPTaHU3M. YTJIEKUCIBIN ra3. YTroibHas
kucioTa u ee conu. Kpemuuii. Oxcun kpemuus (4). Kpemauesas kuciora u ee conu. Cmexno. Llemenm.

Jemoncmpayuu. Kpucrannnueckas peierka yris u rpadura. 3HakOMCTBO ¢ 00pasiiaMu
MIPUPOJIHBIX KapOOHATOB U CUIIMKATOB, O3HAKOMIEeHUe ¢ 8UOAMU CIEKIA.

Jlabopamophuie onvimul. O3HAKOMIJIEHUE CO CBOMCTBAMU M B3aMMOIIPEBPALICHUAMU KapOOHATOB U
rugpokapOoHaToB. KauecTBeHHas peakuys Ha KapOOHAT — M CHJIMKAT — UOH.

Ipakmuueckas paboma. Ilonydyenue okcuaa yriaepozaa (IV) u nzydenue ero cBOUCTB.
PacniozHaBanune kapO0OHATOB.

Tema 5. O6mue cBoiicTrBa MeTalIoB (14 4)

Ilonoxenue meramnos B [ICXD JI.MM.MenaeneeBa. MeTtaminueckas CBsI3b. DU3NUECKHE U
XMMUYECKHUE CBOWCTBA MeTaIIOB. Psi Hanpsbkenus metamioB. [lonsarue o metamnypruu. Cnoco0sl
noiy4eHus metamioB. CrjiaBsl (CTallb, 4yTyH, AIOpaIIOMUHUM, OpoH3a). [IpoGieMbl 6€30TX0AHOTO
IIPOU3BOJCTBA B METAJULYPIUH U OXpaHa OKpy:karouieit cpensl. Illenounsie meramsl. [lonoxenue
LIEJIOYHBIX METAJUIOB B IEPUOAUYECKON CUCTEME U CTPOCHHE aTOMOB. HaxoxieHue B mpupoze.
DuU3NYECKHE U XUMUYECKUE CBOMCTBA. [[pUMEHEHNE ETOUYHBIX METAIUIOB U UX COeAMHEeHUI. Kanbiuii u
ero coenquHeHus1. JKecTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHeHus. AnmoMuHuid. [lonoxenue amoMuHus B
IIEPUOIUYECKON CUCTEME U CTPOEHHE ero aroMa. Haxoxaenue B npupoje. Pu3nyeckue 1 XUMHYECKHE
CBOICTBA aFOMUHUSL._Aupomeprnocmsb okcuda u eudpokcuda anomunus. Xeneso. [lonoxenue xenesa B

MIEPUOTUIECKOM CHCTEME U CTpOeHHE ero aroma. Haxoxaenue B mpupoje. PU3HUECKUe B XUMUIECKHE
CBOMCTBA Xkene3a. Okcuodbl, 2uopokcudwl u coau sxcenesa (1) u xcenesa (I111)

Jlemoncmpayuu. 3HakOMCTBO ¢ 00pa3liaMy BaKHEMIINX COEAMHEHNUN HATpUs, Kaausl, IPUPOIHBIX
COEMHEHMH KaJlbLiUs, pyAaMHU XKeJle3a, COeIMHEHUSIMU aJllOMUHUA. B3anumoeiicTBue 1eI04HbIX,
IIeJI0YHO3EMENIbHBIX METAJJIOB U aJIIOMUHUS ¢ BOJ10M. CikUraHue »*enes3a B KUCIOPOJAE U XJIOpE.

Jlabopamopuvie onvimul. IlonyueHne ruipokcuaa aJlOMUHUS U B3aUMOJIEHCTBUE €0 C KUCIOTaMU
u menovyamu. [lomydenne rupokcumos xkenesa (2) u (3) 1 B3auMoICHCTBUE UX C KUCIOTaMHU U
IeJI04YaMHu.

Ilpaxmuueckue pabomul. PeneHune 3KCriepuMEHTaAIBHBIX 33/1a4 10 TeMe «DJIeMeHTHI 1a — 3a rpymin
MEPUOANYECKON CHCTEMbl XUMUYECKUX JIEMEHTOBY. PerleHne sKcriepuMeHTalbHbIX 33/1a4 110 TeEME
«MeTannsl ¥ UX COCTUHEHUS.

Pacuemnule 3a0auu. Beraucnenue no XuMUYeCKUM YpaBHEHUSIM Macchl, 00beMa WiIN KOJTUYeCTBa
BEIIIECTBA OJHOTO U3 IMPOAYKTOB PEAKIMU MO MAacce UCXOIHOTO BEIIECTBA, 00bEMY WIN KOJTUYECTBY
BEIIECTBA, COIEPHKAIIETO ONPEACTCHHYIO IO MPUMECEH.

Tema 6. [lepBoHauyajibHbIE MpeACTaABIeHUS 00 OPraHMYeCKUX BelecTBax (24)

[TepBoHauyanbHbBIE CBEICHUS O CTPOCHUU OPraHUYECKUX BellecTB. OCHOBHBIE MOTOXKEHHS TEOPUU
oprannueckux coequHenuit A.M. bytineposa. M3omepusi. YiporueHHas Kiaccu(pUKays OpraHn4ecKux
COCIMHEHUM.



Tema 7. YraeBogopoasl (4 1)
IIpenensusie yraesogopoasl. Meran, 3tan. Pusndeckue 1 XUMUYECKUE CBOMCTBA. [Ipumenenue.
HenpenenpHble yrieBogopoabl. DTUICH: PU3NUIECKIE U XUMHUUECKHUE CBOMCTBA.
Ayemunen. {luenosvle veneso0opoobl. Ilonamus 0 yuKiuyeckux yanies000pooax.

IIpupoouvie ucmoynuku yene6000p0o00s, ux 3Hayumocms. 3auuma ammocgeprnozo 6030vxa om
3a2pA3HEeHUII.

Jlemoncmpayuu. Moaenu MOJIEKyJ T OpraHUYeCcKuX coeuHeHni. ['opeHre MeTana 1 0OHapyKEeHHE
MPOYKTOB ropeHus. ['opeHue dTuiieHa 1 00HapyKeHHEe POAYKTOB TopeHus. KauecTBeHHas peakius Ha

stuieH. O6pasipl HeTH U MPOIYKTOB HX IMEePepabOTKH.

JlabopamopHvlie onvimul. ITUIIEH, €TO MOJIy4YeHHE, CBOMCTBA.

Tema 8. CiupTtsi (3 4)

OnHoaroMHuble ciupThl. MeTaHot. DTaHoi. Pu3nyeckue cBoicTBa. GU3NOIOTHYECKOE ICHCTBHE
CHUPTOB Ha opraHusM. [Ipumenenne. MHOroaTOMHBbIE CIIUPTHI. DTHJIECHTTIMKONb. [ Tunepus.
[Ipumenenue.

Jemoncmpayuu. KonuuecTBEHHBIN OMBIT BBIJEJIEHUS BOJAOPOA U3 3TUIIOBOTO CIIUPTA.
PactBopenue stunoBoro cnupra B Boge. PactBopenue riunepuna B Bojae. KauecTBeHHas peakuus Ha
MHOI'OaTOMHBIE CIIUPTHI.

Tema 9. KapoonoBblie Kuc0ThI. 2Kupbi (34)

MypaBbuHas U yKCycHast KUCIOThl. Dusnueckue cBoicTBa. [Ipumenenue. Breicime kapOOHOBBIE
KHUCIOThl. CTeapuHOBast KucioTa. Kupel — IpOIYKThl B3aUMOJEHCTBUS TIIULEPUHA U BBICILIUX
KapOOHOBBIX KUCIOT. Pojb skHpoB B mpoliecce oOMeHa BeliecTB B opranu3me. KanopuitHOCTh KHUPOB.

Lemoncmpayuu. I1onydeHne U CBOMCTBA YKCYCHOM KUCIOTHL. . MccienoBanue CBOWCTB KUPOB:
PacTBOPUMOCTD B BOJIE U OPTaHUYECKUX PACTBOPUTENSX.

Tema 10. Yraesoasl (2 4)

I'moko3a, caxapo3a — BayKHEHIINE NIPEICTaBUTENN yIiaeBo10B. HaxoxaeHue B mpupoze.
®dortocuHTe3. Pob I1I0K03bI B MUTAaHUM U YKPEIUIEHUH 340p0oBbsl. Kpaxmai u 1eiron03a — NpupoaHbIe
nonumepsl. Haxoxxnenue B npupoze. [Ipumenenue.

Jemoncmpayuu. KauecTBEeHHbIE peaKIIMK Ha TIIIOKO3Y M KpaxMail.

Tema 11. beaku. [lotumepsl (5 1)

benku — 6uononumepsi. Coctas 0enkoB. OyHkuuu 0eiakoB. Posb 0enkoB B nuranuu. [lousarue o
bepmenTax u ropmoHax. [Tonumepsl — BEICOKOMOJIEKYJIISIpHBIE coeqrHeHus. [lonmayTuies.
[Tomunponunen. [lonuBnannxnopua. [IpumMenenne noaumepos. Xumus U 310poBbe. JIekapcTaa.

Jlemoncmpayuu. KauecTBeHHbIe peakinu Ha 6emok. O3HaKOMIIEHHE C 00pa3aMy W31 U3
MOJIMATUIIEHA, TTIOJIUIIPONIUIIEHA, TOJIMBUHUIIXIIOPUAA.

I 4erBepTH II yeTBepTH III yeTBepTH IVuerBepTh I'ox
HpakTnuecknx | [lpakrtuyeckux | [IpakTuyeckux IpakTnyeckux | [IpakTnuyeckux
pador- 1 pador - 1 padort - 3 paoor - 2 pador - 7
Kontpoabubix | Kourpouabnbix | KOHTPOJIBLHBIX Kontpoabubix | KOHTpPOJBHBIX
pador— 1 pador— 1 pador— 2 pador —2 pabdor -6
Jlabopatopubix | JJabopaTtopHbix | JIabopaTopHbIX JlaGoparopubix | JlabopaTopHbIX
OnbITOB — 6 ONbITOB — 2 ONbITOB — 6 ONbITOB — 2 onbITOB — 14

METO/bI IIO3HAHMS BEIIIECTB U XUMHWYECKHUX SIBJJEHUI

XUMHS KaK 4acTh €CTECTBO3HAHUA. XUMUS — HAyKa O BEIIECTBAX, UX CTPOCHUH, CBOMCTBAX U

MIpEeBpPALICHUSIX.

1
Habmtonenue, onuvcanue, n3MepeHue, SKCIEpUMEHT, Modenupoganue . [lonsamue o xumuueckom

aHanusze u cunmese.




8

DKCHEPUMEHTAIBHOE U3YUEHNE XUMUYECKUX CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB.

[IpoBenenne pacdyeroB Ha OCHOBe (opMysn M ypaBHEHHH peakuuii: 1) MaccoBol m0iu
XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE; 2) MacCOBOM J0JIM PACTBOPEHHOr'O BELIECTBAa B pacTBope; 3)
KOJIMYECTBA BEIIECTBA, MACChl WM 00bEeMa MO KOJUYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO U3
peareHToOB WX MPOIYKTOB PEAKIIUH.

BELHIECTBO

ATOMBI U MOJIEKYJIbl. XUMUYECKUM 3JIEMEHT. 361K Xumuu. 3HAKU XUMUYECKHUX PJIEMEHTOB,
XuUMHUecKue (GopmMyIibl. 3aKOH TTOCTOSITHCTBA COCTaBA.

OTHOCHUTENIBHBIE aTOMHAs M MOJIEKYJISpHAst MacChl. AmomHasn eounuya maccol. KomuaectBo
BEIleCTBA, MOJIb. MosipHas Mmacca. MoJIIpHBIN 00BEM.

UucThle BEIIECTBA M CMECH BEUIECTB. [Ipupoomnsie cmecu: 8030yX, NPUPOOHDbILL 2a3, Heghmb,
npUpooOHble 800bI.

KadecTBeHHbId W KOJIMYECTBEHHBIM COCTaB BemlecTBa. IIpocTbie M CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

Ilepuonnueckuil 3aKOH U NIEPUOJNYECKAst CUCTeMa XUMHUUYeCKUX diaemeHToB .M. Menneneesa.
['pynmsl v neproibl IEPUOIUYECKON CUCTEMBI.

Crpoenue atoMma. Sapo (IpoToHbI, HEUTPOHBI) U AIEKTPOHBI. M30T0NBI. CTpOEHUE 3IIEKTPOHHBIX
00010uek aToMoB TiepBhIX 20 37eMeHTOB nieproaudeckoi cuctemsl J.1. Menneneena.

Crtpoenue moiiekysl. XuMUYeCcKas CBs3b. THUIIbI XUMHUUECKUX CBSI3€H: KOBajIeHTHas (MOJsipHas U
HenoJIsipHasi), MOHHasA, MeTaJuInueckas. [IoHsITHe 0 BaJIGHTHOCTU U CTETIEHU OKUCIJICHUSI.

BemecTBa B TBep10M, KHUJIKOM U Ta3000pa3HOM cocTossHUU. Kpucrammmueckue u amopguoie
BELIECTBA. 1Unbl KPUCMATIUYECKUX PeulemoK (AmoMHAs, MONEKYIAPHAS, UOHHAS U MEMAlIu4ecKas).

XUMHNYECKASA PEAKIIUA

Xumuueckasi peakiys. Y CJI0BUS U MPU3HAKA XUMUYECKUX peakiuil. CoXpaHEeHHE MaCChI
BEILIECTB NMPU XUMUYECKUX PEAKIUAX.

Knaccudukanus XuMu4ecKiX peakiuid Mo pa3IuvHbIM NMPU3HAKAM: YUCITY M COCTABY MCXOHBIX
Y TOJYYEHHBIX BEIECTB; U3MEHEHHUIO CTETICHEH OKHUCICHUS XUMHYECKUX AJIEMEHTOB; IIOTJIOIIECHUIO
WJIU BBIACTICHUIO 3HEeprun. [lonamue o ckopocmu xumudeckux peaxyuti. Kamanuzamopui.

DNeKTpoJIUTUYECKass JAUCCOLMAIMS BEHIECTB B  BOJHBIX PacTBOpax. OJEKTPOJHUTH U
HedIeKTpoauThl. MoHbl. KaTHOHBI HaHUOHBI.

DNEeKTPOJIUTUYECKAsT JTUCCOIMALUA KHUCIOT, IIejoueld u cojied. Peakuuu HOHHOTO OOMEHa.
OKHCIIUTETBbHO-BOCCTAHOBUTEIIbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTENb.

3JEMEHTAPHBIE OCHOBbI HEOPITAHUYECKOH XUMHWHN

CBoiicTBa MPOCTHIX BEIIECTB (METAUIOB U HEMETAJUIOB), OKCUJIOB, OCHOBAHH, KUCIIOT, COJICH.

Bonopoa. Bogopoaunsie coequnenust HemetaimnoB. Kucinopoa. O3ox. Boaa.

["anorensl. ['anoreHOBOIOPOIHBIE KUCIOTHI U UX COJIU.

Cepa. Oxcunpl cepsl. CepHasl, cepHucmas u cepo8ooopooHas KUCIOTHI U UX COJIH.

A3zo1. AMMuak. Conu ammonusi. OKCUJIbI a30Ta . A30THAast KUCJIOTA U €€ COJIU.

®docdop. Oxcun hochopa. OprodochopHas KUCIOTA U €€ COIH.

VYraepon. Anmas, rpaduT. YTapHblil U yIJIEKUCIbIN ra3pl. YToidbHast KHCIOTa U €€ COJIH.

Kpemuuii. Oxcun kpemuus . KpemuueBas kuciota. Cunuxamai.

[lenounble U MIEIOYHO-3EMENIbHbIE METAJUIbl U UX COSAUHEHUSI.
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AmoMmuHui. AmMppomeprocms oxcuda u cuopokcuoq.

Kenezo. Oxkeumpl, cuOpoOKcUObl U cOnU Kenesa.

IMNEPBOHAYAJIBHBIE ITPEJICTABJIEHUS Ob OPTAHUYECKHUX BEIHIECTBAX

[lepBoHayanbHbIE CBEIEHUS O CTPOSHUU OPTaHUYECKUX

BEIIECTB. YTJIEBOJAOPO/Ibl: METAH, 3TaH, 3TUJICH.

CrupThl (METaHOJI, YTAHOJ, TIUIEPUH) U KapOOHOBBIE KUCIOTHI (YKCYCHAsi, CTEApUHOBAsI) KaK
MIPEICTaBUTENN KHCIOPOICOAEPIKAIUX OPTaHUUYECKUX COCTUHEHHIH.

Buonorudeckn BakKHbIE BEIIECTBA: JKUPBI, YTICBOIbI, OCIIKH.

IIpeocmasnenus o noaumepax Ha npumepe noOIUIMUNEHA.

9KCIHEPUMEHTAJIBHBIE OCHOBbBI XUMHUHU

[IpaBuna paGoTbl B mKOJABHON mnabopatopuu. JlabopaTopHas mocyga U 000pyIOBaHHE.
[IpaBuna 6e30MacHOCTH.

Paznenenue cmeceid. Ounctka Beniects. GUILTPOBAHUE.

B3semmBanue. IIpurortoBienne pactBopoB. [lomydeHnme kpucramioB conei. IIpoBenenue
XUMHUYECKUX peakuuid B pacTtBopax. Haepesamenvuvie ycmpoiicmea. IlIpogedenue  xumuueckux
peaxkyuil npu HazpeeaHuu.

Mertoabl aHanu3a BellecTB. KauecTBeHHbIE peakIMU Ha Ta3000pa3Hble BELIECTBA U HOHBI B
pactBope. Onpeznenenue xapakrepa cpeibl. UHANKATOPHI.

ITomyuyeHne ra3000pa3HbIX BEIIECTB.

XUMUA U ’KU3Hb

Yenogek 6 mupe geuiecme, Mamepuanios u Xumuueckux peakyuil.

Xumus u 300posve. Jlexapcmeennvie npenapamvl, npooiembsl, C6A3aHHbIE C UX NPUMEHEHUEM.
Xumus u nuwa. Kanoputinocme s#cupos, 6enxkos u y2nee0008. Koncepsanmol nuwesvblx npooykmos
(nosapennas colb, YKCycHasa Kucioma). Xumuueckue seujecmsa KaKk cmpoumenbHvle U No0eioyHbvle
mamepuansl (Mel, Mpamop, U38eCmHsK, cmekuo, yemenm). IIpupoonvie ucmounuku y21e6000po0oos.
Hegmuv u npupoonuwiii 2az, ux npumernenue.

XuMUYecKkoe 3arpsi3HeHUE OKpYyKaroliel cpeabl U ero nocienctsus. [IpoGnemsr 6e30macHoro
WCTIOJIb30BAaHUS BEIIECTB U XMMUYECKUX PEaKLIUH B MOBCETHEBHOH XM3HU. TOKCUUHble, 20pioyue U
83pble0ONAcHble ewecmaa. buimosas xumuueckas epamomHocme.
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