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I[Inanupyemble pe3yabTaThl OCBOCHHS Y4e€OHOTO NMpeaMeTa « XuMus»
8 kiacc

ITo 3aBepiIeHUIO Kypca XMMHH Ha 3Tarle OCHOBHOTO O0IIEro 00pa3oBaHUs
BBIIIYCKHUKHM OCHOBHOM IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIUMHU PE3YJIbTATAMMU:

1. IM4HOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOEW STHUYECKOW TNPHHAICIKHOCTH, 3HAHHE HCTOPHUH XHMHUH U
BKJIaJla POCCUMCKOM XMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K IMMO3HAHWIO XMMHHU; TOTOBHOCTH
Y CIIOCOOHOCTH yYallMXcsd K CaMOpa3BUTHUIO MU CaMOOOpa30BAHMI0 Ha OCHOBE
M3YYEHHBIX (DaKTOB, 3aKOHOB M TEOPUH XMMHUHU; OCO3HAHHOTO BBHIOOpA U MOCTPOCHUE
WHANBHUIYyaIbHON 00pa30BaTEIbHON TPACKTOPHH;
3) gpopmuposarue NETOCTHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPA, HEOTHEMIIEMON
YaCThIO KOTOPOU SIBJIIETCS XMMUYECKAsi KAPTHHA MUPA;
4) oeradenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BUTHUS HAYKHU U
OOLIECTBEHHOM MPAKTUKH, B TOM YUCJIE U XUMUUYECKUM;
5) oceoenue conyaIbHBIX HOPM, MPABWII MOBEICHHS, PO U (HOPM COIHMATIBHOM
’KU3HU B COLIMYME, MPUPOJIE U YACTHOM KU3HHU HA OCHOBE 3KOJIOTMYECKON KYJIBTYPBI
1 06€30MacHOro OOpaleH!s C BEIECTBAMHU U MaTepHallaMu;
6) @opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOIICHHU  CO
CBEPCTHUKAMHM H B3pPOCIIBIMU B IIpoliecce 00pa30BaTeNbHOM, OOIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEeI0BATENbCKOM, TBOPYECKON U APYTUX BUIOB JEATEIbHOCTH, CBSI3aHHBIX
C XUMUEMN.

2. MeranpeaMeTHbie pe3yabTaThl:
Pecynamuenvie YY/I:
*  CaMOCTOSITENIBHO  OOHAapyXMBaTh U (OPMYJIMPOBATH y4eOHYIO MpoOJIeMy ,
ONpENENATh LENb
y4eOHOM eI TCIbHOCTH;
*  BBABUIATh BEPCUU pEIICHUS MPOOJEMBbl, OCO3HABaTh KOHEUHBINH pE3yJbTarT,
BBIOMPATH U3
IIPEIOKEHHBIX M UCKAaTh CAMOCTOSITENIBHO CPEICTBA TOCTHXKECHHUS LIEIIH;
* COCTaBJATh (MHAMBUAYAJIbHO WIIM B IPYIIE) IUIAH PELICHUS MPOOIEeMBbl;
* Paboras 1o miaHy , CBEpsTh CBOM JIEWUCTBHUS C LIETBIO U, P HEOOXOAMMOCTH,
UCIIPaBJIATh
OIITMOKH CaMOCTOSTEIIBHO;
* B gumanore ¢ yuyuTerseM COBEPILIEHCTBOBATH CAMOCTOSITENBHO BBIPAOOTAHHBIE
KPUTEPHUH OLICHKHU.
* CaMOCTOSITEJIbHO CTABUTh HOBbIE YUEOHBIE LIETU U 33]1a4H;
* CaMOCTOSITEJIbHO CTPOUTD KU3HEHHBIE MJIaHBI BO BPEMEHHOM MEPCIIEKTUBE;
* IpH IJJAHUPOBAHUM JOCTHIKEHHS LIEJIEH CAMOCTOSATEIbHO U aJ€KBATHO YUYUTHIBATh
YCIIOBHS U
CpelCTBa UX JOCTUKEHHUS,
* BBIIEJATH AJIbTEPHATUBHBIE CIIOCOOBI JOCTHXKEHUS LEJIM M BhIOMpaTh Hanboiee
s¢deKkTuBHBIN c10cO0;



* aJCKBaTHO OIICHMBATh CBOU BO3MOXXHOCTU JOCTHUXEHHUS IE€IU OMNpPENesIEHHOU
CJIO)KHOCTH B

pazNuYHBIX chepax caMOCTOSTENIbHON e TEIbHOCTH.

Hlo3nasamenvnvieYY/I:

* aHaJU3HUPOBATh, CPABHMUBATh, KJacCU(DUIMPOBATH U 00001IaTh (DAKTHI U SBICHUSA,
a TaKxe

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX SIBJICHUN;

* OCYIIECTBJIATh CPAaBHEHUE, KJIACCU(PUKAIIIIO, CAMOCTOSTEIILHO BEIOMpAst OCHOBAHUS
u

KPUTEPUH JIJI YKA3aHHBIX JIOTUYECKUX OIEepalnii;

* CTpPOUTH JIOTMYECKOE PACCYKJCHUE, BKJIIOYAIONIECE YCTAHOBJICHUE MPUUYUHHO-
CJIEACTBEHHBIX

CBsI3€H;

* CO3/1aBaTh CXEMaTUYECKUE MOJIENN C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK
00BEKTa;

* COCTaBJISITh TE€3UCHI, PA3IMYHBIC BUIbI MJIAHOB(TIPOCTHIX, CIIOKHBIX U T.11.);

* npeoOpa3oBbIBaTh MH(POPMALUIO M3 OJIHOTO BHJA B JAPYrod(Tabiuily B TEKCT U
mp.);

* YMETb ONPENEIATh BO3MOKHbBIE HCTOUHUKH HEOOXOIMMBIX CBEICHHM, MPOU3BOIUTH
MTOUCK

nH(popMaIu, aHATU3UPOBATH U OLICHUBATH €€ JIOCTOBEPHOCTD.

* OCYHICCTBIIATHh PACIIMPEHHBIN MOUCK WH(OpPMALMM C HUCIOJIb30BaHUEM PECYPCOB
oubnuotexk u MuTepHera;

* CoO3/1aBaTh MOJIEJM U CXEMBbI ISl PEIIeHUs 3a7ad, OCYIIECTBIISISI BHIOOp HamboJiee
() PEeKTUBHBIX CIIOCOOOB pelIeHUs 3a7a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUH;

* YCTaHABJIMBATh B3AMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHUMN, TTPOIIECCOB;
* Yy4acCTBOBaTh B IMPOEKTHO-HUCCIIEIOBATEIbCKON AEATEIbHOCTH;

* CTPOUTH JIOTMYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYUMHHO-
CJI€ICTBEHHBIX

CBSI3CH;

* OOBSCHSET SBJCHUS, MPOLECCHI, CBA3M W OTHOIICHUS ,BBIABISIEMBICE B XOJE
HCCIIETOBAHMS;

* CTaBHUTH MPOOIJIEMY, APTYMEHTHPOBATH €€ aKTyaIbHOCTbD;

*  CaMOCTOSITEJIbHO TMPOBOJIUTH HCCIICIOBAaHHE HAa OCHOBE NPUMEHEHHS METOJIOB
HaOIIOIEHUS U

AKCIIEPUMEHTA.

Kommynuxkamuenvie YY/I:

* coOr0/1aeT HOPMBI yOJIMYHON PeUH U perjiaMeHT B MOHOJIOTE U IUCKYCCHUU;

*  TOJB3YyeTCs AaJeKBAaTHBIMU PEUEBBIMH KJIHIIE B  MOHoJIOre (IyOJMYHOM
BBICTYIUICHUH),

Jasnore, TUCKyCCHHU;

* (popmynupyer coOOCTBEHHOE MHEHHUE U TIO3UIINIO, apTyMEHTUPYET UX;

* KOOPAMHUPYET CBOIO MO3UIMIO C MO3UIUSMH MNapTHEPOB B COTPYAHUYECTBE MPU
BBIpa0OTKE

00111€er0;



* YCTAaHABJIMBAECT W CPABHUBACT pPa3HbIC TOYKH 3PEHUS, MPEKIEC YEM IMPUHUMATH
pElIeHus U IeJ1aTh BHIOOP;
* CIIOPUT U OTCTAaUBAET CBOIO MO3UIIMIO HE BPAXKICOHBIM JIJIsl OTIIIOHEHTOB 00pazoM;
. OCYUIECTBJISICT B3aUMHBIM KOHTPOJIb W OKa3bIBaeT B COTPYIHUYECTBE
HEO0OXOIUMYIO
B3aMMOIIOMOIIIb;
* OpraHU30BBIBACT M IUIAHUPYET Y4YeOHOE COTPYIHHUYECTBO C YUYUTEIEM U
CBEPCTHUKAMH;
*  ompenenATh LETd M (PYHKIMH YYaCTHHUKOB, CHOCOOBI B3aMMOJCHCTBUS,
IJIaHUPOBATH OOIIHE
CHIO0COOBI paboTHI;
* ymeeT paboTaTh B TPyNIe — YCTaHABIMBAET paboune OTHOIIEHUS, I3 (HEKTUBHO
COTPYOHUYAET M CIOCOOCTBYET MPOAYKTUBHON KOOIEpaIy; WHTETPUPYETCS B
rpyniry
CBEPCTHUKOB U CTPOUT MNPOAYKTUBHOE B3aWMOJEWUCTBUE CO CBEPCTHUKAMU U
B3POCIIBIMY;
*  YYUTHIBaTh pa3Hble MHEHHUS U HWHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO.
* MPOAYKTHUBHO pa3peiiaTh KOH(PIUKTHI HA OCHOBE yu€Ta MHTEPECOB U MO3UIUI BCEX
YYaCTHUKOB, TIOMCKa W OIEHKH aJbTEPHATUBHBIX CIOCOOOB  pa3pelieHUs
KOH(JIUKTOB;
* JIOTOBApUBATHCA U MPUXOJIUTH K OOIIEMY PEIICHUIO0 B COBMECTHON ACSITENFHOCTH, B
TOM YHCJI€ B CUTYallul CTOJKHOBEHUSI HHTEPECOB;
* Oparb Ha ce0s WMHUUMATUBY B OpPraHU3AIMK COBMECTHOIO JEHCTBUA (IE€I0BOE
JUJIEPCTBO);
* BIIQ/ICTh MOHOJIOTHYECKON W JMAJOTHYEeCKOW (opMaMu pedr B COOTBETCTBHH C
rpaMMaTHYECKUMHU U CHHTAKCUYECKUMH HOPMaMH POJTHOTO SI3bIKA;
* ClIeIOBaTh MOPAJbHO-3TUYECKUM W TICMXOJOTHYECKMM MPHUHIMIAM OOIICHUS U
COTPYJIHMYECTBA HA OCHOBE YBAXKUTEIHLHOTO OTHOIICHHS K MapTHEpaAM, BHUMAHUSA K
JUYHOCTUA JIPYTOrO, aJIeKBaTHOTO MEXKIUYHOCTHOTO BOCIPHUATUS, TOTOBHOCTH
aJIcKBaTHO pearupoBaTh HAa HYXKIbl JPYTUX, B YACTHOCTH OKa3bIBaTh MOMOIIL U
SMOLIMOHAIBHYIO TOJJEPKKY MapTHEpPaM B MpPOLECCe TOCTHKEHHUS OOIIel uenu
COBMECTHOM JIE€SATEIBHOCTH.

3. [IpenmeTHBbIE pe3yJbTATHI:
1) ymenue 0003HaYaTh XUMUYECKHUE DJIEMEHTHI, HA3bIBaTh X U XapaKTepHU30BaTh Ha
OCHOBE I0JIOKEHUS B iepuoaunueckon cucreme . 1. Mennaeneena,;
2) ymeHue hopmynupoeams N3y4eHHbIE TTOHSATUS: BEIIECTBO, XUMUYECKUM DJIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, aHWOH, IPOCTOE U CIIOKHOE BEIIECTBO, XMMHUECKas
peakIysl, BUIbl XHMHUYCCKUX PEAKIIMH U T.I1.;
3) onpedenenue o GopMysiaM COCTaBa HEOPTaHMUECKUX M OPTaHUYECKUX BEIIECTB,
BaJICHTHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB WJIM CTETICHH UX OKUCIICHUS;
4) nouwumanue wHOOPMAIUU, KOTOPYIO HECYT XUMHYECKHE 3HAKH, (HOPMYIIBI
Y ypaBHECHUS;



5) ymenue xkraccugpuyuposams npocThie (METAIIBI, HEMETAILIBI, OJIATOPOIHBIC Ta3bl)

U CJIOKHbIE (OMHApHbBIE COCUHEHMS, B TOM YHCIIE U OKCHUJBI, a TAKKE TUAPOKCHUIbBI

— KHCJIOTBI, OCHOBaHMsI, aM(pOTEpHbIE TUAPOKCUABI — U COJIM )BEILIECTBA;

6) ymenue Gopmyruposams TCPUOAUUYCCKUN 3aKOH, 00BsCHEHUEe CTPYKTYPHI

1 UHQOpMAIK, KOTOPYIO HECET MEPUOAMYECKas CHCTEMa XUMHYECKHX 3JIEMEHTOB

J.W. MenneneeBa, packpvimue 3Ha4EHUS IEPUOIUYECKOTO 3aKOHA,

7) ymeHnue xapaxmepuzoéams CTPOCHUE BEIIECTBA — BHUJBI XMMHUYECKUX CBS3CH

Y THUIBI KPUCTAJUTMYECKUX PEHIETOK;

8) onucanue cTpoeHHsI aTOMOB XMMUYECKHX JIEMEHTOB C TOPSIKOBBIMA HOMEpPaMHU

1—20 u 26,0mobpasicenue NX ¢ TOMOIIBIO CXEM;

9) cocmasnenue HopMya OKCUIOB XUMUYECKUAX AJIEMEHTOB M COOTBETCTBYIOIIMX UM

THJIPOKCHJIOB;

10) nanucanue CTPYKTYpHBIX (OPMYJ MOJCKYJISPHBIX COCTUHEHHN W (POPMYIIBHBIX

€MHULl MOHHBIX COCJAMHEHUN IO BAJIEHTHOCTH, CTENEHM OKUCICHMS WU 3apsiay

HOHOB;

11) ymenue ¢opmyruposames OCHOBHBIC 3aKOHBI XWUMHH: ITOCTOSIHCTBA COCTaBa

BELIECTB MOJIEKYJISIPHOTO CTPOEHUS], COXpPAaHEHHS MacChl BELIECTB, 3aKOH ABOIaJIpo;

12) ymenue popmynupoeams OCHOBHBIC TTOJIOKEHHST AaTOMHO-MOJICKYJISIPHOTO YUCHHS

Y TEOPHUHU DJIEKTPOIUTUYECKON TUCCOLUAINY;

13) onpedenenue MPU3HAKOB, YCIOBHUH TMPOTCKAHWS W TPEKPAIICHHUS XUMHYECKHX

pEaKLNiA;

14)  cocmaenenue  MONEKYJISAPHBIX  YpPaBHGHUH  XUMHUYECKHX  PEAKIIHH,

MOATBEPXKIAIONMUX  OOMMEe  XMMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIacCOB

HEOPTaHMYECKUX BEIIECTB U OTPAKAIOIIUX CBSI3U MEXKIY KJIacCaMH COSAMHECHUI;

15) cocmasnenue ypaBHEHUI peaklUi ¢ y4aCTHEM JJICKTPOJIMTOB TaK:KE B HOHHOMN

opme;

16) onpedenenue 1O XUMUYCCKUM YPABHEHUSIM MPUHAICKHOCTH PEaKIHiA

K ONPENCIEHHOMY THITY WJIH BUILY;

17) cocmaenenue  ypaBHEHHWH  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi

C MIOMOIIIBIO METO/1a AIEKTPOHHOIO OallaHca;

18) npumenenue MOHITUN «OKUCICHHUE» M «BOCCTAHOBIICHHE» JUIS XapaKTCPUCTUKU

XUMHUYECKHUX CBOMCTB BEIIICCTB;

19) onpedenenue ¢ TOMOIIBIO KAYSCTBEHHBIX PEAKIUH XJIOPUA-, CYyJb(haT-

1 KapOOHAT-aHMOHOB U KaTHOHA aMMOHWSI B PaCTBOPE;

20) o6vsicnenue BIUSTHYS pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA;

21)  ymenue  xapaxkmepuzoéamv  TIOJOKEHHE  METAUNIOB W  HEMETAJJIOB

B MIEPUOJNYECKON CHUCTEME DJIEMEHTOB, CTPOCHHUE UX aTOMOB M KPUCTAJIOB, OOIIHE

bu3nuecKre 1 XUMUYIECKUE CBOWCTBA;

22) obOwsicnenue MHOTOOOpa3sWsi MPOCTBIX BEIICCTB SBJIICHUEM  aJZIOTPOIUHN

C YKa3aHHUEM €€ NPUYUH;

23)  ycmawnognenue  pazNMUMA  TUAPO-, THPO- U DAJIEKTPOMETAILTYPrHH

U ULIIOCMpUposanue JSTUX Pa3uuuil  IpUMepamMH MPOMBIIIJICHHBIX CIOCOOOB

MOJIyYEHHUsI METAJJIOB,;

24) ymenue oasams 00IIYyIO XapakTepuctuky amemenToB |, |1, VIIA rpymm, a Taxke

BOJIOpOJIa, KHCIOpOa, a30Ta, cepbl, pocdopa, yriepoaa, KpeMHUs U 00pa30BaHHBIX
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MMM TIPOCTBHIX BEIIECTB M BaXHEWUIIHUX COCIUHEHUN (CTPOCHHE, HAXOXKJICHHE
B IIPUPOJIE, MOTyUYeHue, GU3nIecKue 1 XUMUIECKIEe CBOMCTBA, IPUMEHEHHE);
25) ymenue onucvieams KOPPO3UIO METAILUIOB U CIIOCOOBI 3aIIUTHI OT HEE;
26) ymenue npouzeo0ums XUMHUECKUE PACYEThl C HCIIOJb30BAaHUEM IOHITUN
«MaccoBasi JI0Jisl BEIIeCTBA B CMECH», «KOJIMYECTBO BELIECTBA», «MOJIIPHBIN 00BEM»
o GopMyJiaM U ypaBHEHUSIM pPEaKlIUii;
27) onucanue CBOWCTB M TPAKTUYCCKOTO 3HAUCHHS H3YUYCHHBIX OPTaHUYCCKHX
BEIIIECTB;
28) evinonnenue 0003HAYEHHBIX B TPOTPAMME JKCIEPUMEHTOB, PACHO3HABAHUE
HEOPraHMYECKHUX BEIIECTB [0 COOTBETCTBYIOIINM ITPU3HAKAM;
29) cobmwooenue TipaBU  0Oe30MacHOM pabOTBI B XUMHYECKOM KaOHWHeETe
(;1abopaTtopun).
N3y4denue npeameTHoi odaactu " Xumus' J05KHO 00eCIeYUTh:
-opMUpOBaHHE 1IEIOCTHON HAyYHON KapTHUHBI MUPA;
-IIOHMMAaHHUE BO3PACTAIONICH POJIM €CTECTBEHHBIX HAyK M HAYYHBIX MCCIEAOBAHHUU B
COBPEMEHHOM MHpE, IMOCTOSHHOTO TIPOLIECCAa DHBOJIOLUMWM HAYYHOTO 3HAaHWS,
3HAYUMOCTH MEXIYHAPOIHOTO HAYYHOTO COTPYIHUYECTBA;
-OBJIaJICHUE HAYYHBIM MOJIXO/IOM K PEIICHUIO PA3IMYHbIX 33/1a4;
-OBNIaJICHUE YMEHUAMH (OPMYIUPOBATH TUIOTE3bl, KOHCTPYHUPOBATH, MPOBOIUTH
AKCIIEPUMEHTHI, OIIECHUBATh MOJTYyUYEHHBIE PE3YJIbTaThI;
-OBJIaJICHUE YMEHHUEM COIMOCTABIISITh IKCIIEPUMEHTAIBHBIE U TEOPETUUECKUE 3HAHUS C
O00BEKTUBHBIMHU PEANTHSIMH JKH3HU;
-BOCIIUTaHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K OKPYKArOIEeh Cpejie;
-OBJIaJICHHE SKOCHCTEMHOM MO3HABATENbHOW MOJIECJIbI0 M €€ MPUMEHEHHE B IIEJISIX
MPOTHO3a DJKOJOTUYECKUX PUCKOB [JIsl 370pOBbsS JIIONEH, OE30MaCHOCTH >KU3HH,
Ka4eCTBa OKPYXKAIOIIEH Cpeibl;
-0CO3HAHKE 3HAUMMOCTH KOHIIETIIIUU YCTOMYHBOTO PA3BUTHS;
-bopMHpOBaHNE yMEHHM  Oe30macHOro W A(OQPEKTUBHOTO  HMCIOJIB30BAaHUS
nabopaTopHOro 00OpYIOBaHUS, TMPOBEACHHUS TOYHBIX H3MEPEHUN U aJeKBAaTHOM
OIICHKM TIONYYEHHBIX PE3yJAbTaTOB, TMPEJCTABICHUS HAy4YHO OOOCHOBAHHBIX
apryMEHTOB CBOUX JICMCTBUI, OCHOBAaHHBIX Ha MEXKIPEIMETHOM aHaIHM3e Yy4eOHBIX
3aaay.

IIpenmeTHble pe3yabTaThl U3y4YeHUS MpeaIMeTHOW oOmactu "Xumus " JOHKHBI
OTPaXKaTh:
1) dopmupoBanue NEpBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IIPEACTABICHUNA O
BEIIIECTBAX, UX TMPEBpAlICHUSAX U TMPAKTUUECKOM TMPUMEHEHUU, OBJIAJICHUE
MTOHSATUHHBIM aIapaToM U CHMBOJIMYECKUM S3BIKOM XUMHH,
2) 0oco3HaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOM HAyKH Kak oO1acTu
COBPEMEHHOTO €CTECTBO3HAHMS, XMUMHUYECKUX MPEBpaIlCHUNH HEOPraHUYECKUX WU
OPTraHUYECKUX BEIIECTB KAK OCHOBbI MHOTHUX SIBJICHUU )KMBOW Y HEKUBOU MPUPOBI;
yOIyOJieHre TIPEICTABICHU O MaTepruaIbHOM €IUHCTBE MUPA,;
3) oBnajsieHUEe OCHOBAMHU XHMHYECKOW MPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
1 OOBEKTUBHO OIIEHMBAThH JKM3HEHHBIC CUTYAIlMH, CBA3aHHBIC C XUMHEH, HAaBbIKAMU
6e30macHOro 0OpaIIeHus ¢ BEIIeCTBAMU, UCTIOJIb3YEMBIMU B TIOBCETHEBHOM JKU3HMU;
YMEHUEM aHAIM3UPOBATh U TUIAHUPOBATH HKOJOTHYECKU O€30TMacHOE IMOBEJCHUE B
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LEJSAX COXPAHEHUS 310POBbs M OKPYKAIOIIEH CPEbl;

4) popmupoBaHME YMEHMH YyCTaHaBJIMBaTh CBSI3U MEXAY PEalbHO HAONIOJaeMbIMU

XUMUYECKHUMH SIBICHUSMHU U IPOLIECCAMHU, IPOUCXOASAIIMMU B MHUKPOMUDE,

OOBSICHATH PUYMHBI MHOTO0Opa3us BEUIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U

CTPOEHHSI, a TAK)KE 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB OT UX CBOMCTB;

5) npuoOpeTeHre OombITa MCHOJIB30BAaHUS PA3IMYHBIX METOJOB M3YUYEHHS BEILECTB:

HaOMIOIEHUST 3a WX MPEBPALICHUSAMH IPU MPOBEACHUM HECIOKHBIX XHUMHUYECKHX

HKCIEPUMEHTOB C UCIOIB30BAaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U TPUOOPOB;

6) dopMupoBaHUE TPEACTABICHUN O 3HAYEHWHM XUMHUYECKOW HAyKd B DPEIICHUU

COBPEMEHHBIX 3KOJIOTMYECKUX MpoOJeM, B TOM UHCIE€ B MPEJOTBPALIECHUU

TEXHOTE€HHBIX U SKOJIOTUYECKUX KaTacTpod.

B no3znaeamenwvnoii cghepe

3nanue (nonumanue):

— XHMMUYECKON CUMBOJIMKU: 3HAKOB XUMHUYECKUX 3JIEMEHTOB, (JOPMYII XUMUUECKUX

BEILECTB, YPABHEHUI XUMUYECKUX PEAKLIUN;

— B@XHEUIIMX XUMUYECKUX IIOHATHI: BEIIECTBO, XUMHUYECKHMU 3JIEMEHT, aToM,

MOJIEKYJIa, OTHOCHUTEJIBHBIE ATOMHAsl M MOJIEKYJISIPHAsI MAcChl, MOH, KaTUOH, aHUOH,

XUMHUYECKast CBA3b, AIEKTPOOTPULIATENBHOCTh, BaJEHTHOCTb, CTEIEHb OKHUCIICHMS,

MOJIb, MOJISIpHAas Macca, MOJSIPHBII 00bEeM, pacTBOpbI, JJIEKTPOJIUTHl U

HENIEKTPOJIMUTHI, JIEKTPOJIUTUYECKAS TUCCOLUALUS, OKUCITUTEID

U BOCCTAHOBUTENb, OKUCJIEHHUE M BOCCTAHOBJICHHE, TEIUIOBOM 3PQeKT peaxkuuw,

OCHOBHBIE THUIIBI PEAKIIUN B HEOPTAHUYECKON XUMUU;

— (QOpMYIMPOBOK OCHOBHBIX 3aKOHOB M TEOPUN XMMHH: aTOMHO-MOJIEKYISIPHOTO

YUEHHMSI; 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa BEILECTB,

ABoragpo; Ilepnonnueckoro 3akoHa

J1. 1. Menpneneesa; TEOpUM CTPOEHHUSI aTOMa U YYEHUS O CTPOCHUU BEILECTBA; TEOPUHU

AIIEKTPOJIMTUYECKON AUCCOLMALMY U YUEHHS] O XUMUYECKOU PEAKIIUH.

Ymenue nazvieams:

— XMMHYECKHUE IJIEMEHTHI;

— COEIMHEHUS N3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB;

— OpraHuM4YecKue BelllecTBa Mo HX (opMysie: METaH, 3TaH, JTUJIEH, alEeTHIIEH,

METaHOJI, TAHOJI, NIMLEPHH, YKCYCHas KUCIIOTA,

IJIIOKO3a, Caxapo3a.

Obvacuenue:

— (UBUYECKOr0 CMBICIA aTOMHOTO (MOPSIAKOBOI0) HOMEpa XMMHUYECKOTO 3JIEMEHTA,

HOMEpOB rpynnel U nepuopa B Ilepmomuueckor cucreme JI. M. Menneneesa, x

KOTOPBIM 3JIEMEHT NMPUHAIJICIKHUT;

— 3aKOHOMEPHOCTEN M3MEHEHUsI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MpEAeIax

MaJibIX MEPUOJIOB U A TPYIII, a TAKKE CBOMCTB 00pa3yeMbIX UMHU BBICIIMX OKCHJIOB U

TUIPOKCUIOB;

— CYIIHOCTH IMpOILECCa 3JIEKTPOJIUTUYECKON IUCCOUMAlMU M PEaKUil HOHHOIO

oOMeHa.

Ymenue xapakmepusosamo:

— XUMMHUYECKHE AJIEMEHTHI (OT BOJOPOAA N0 KajbLKsA) HA OCHOBE MX MOJOXKEHHUS B

Ilepuonnueckont cucreme xumudeckux dnaemeHTtoB Jl. WM. MengeneeBa wu
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O0COOEHHOCTEH CTPOEHHS UX aTOMOB;

— B3aMMOCBS3b MEXKIy COCTaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHMYECKUX
BEIIECTB;

— XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIICCTB (OKCHIOB,
KHCJIOT, OCHOBaHMM, aM(OTEPHBIX COSTUHEHUMN U COJIeH).

Onpeoenenue:

— COCTaBa BEHIECTB MO Ux hopmysiam;

— BaJICHTHOCTH U CTETIEHU OKHUCIICHUS DJIEMEHTOB B COCAUHEHUN,

— BUJIOB XUMHUYECKOH CBSI3M B COCTUHCHUSX;

— THIMOB KPUCTALTHICCKUX PEIICTOK TBEPABIX BEIICCTB;

— MPUHAJICKHOCTHU BEIIECTB K OMPEACICHHOMY KJIacCy COCTUHECHUM;

— THIOB XUMHUYECKUX PEAKIIHA;

— BO3MOXHOCTHU MPOTEKAHUSI pEaKIIUii HOHHOTO OOMEHa.

Cocmaenenue:

— cxeM cTpoeHusi atoMoB mepBbix 20 snemeHnToB llepuognuecko cuctemsr 1. U.
Menneneena;

— (opMyJT HEOPTaHMYECKUX COCTMHEHUN N3YYCHHBIX KIJIACCOB;

— YPaBHEHUW XUMUYECKUX PEAKLIUHM.

bezonacnoe obpawenue ¢ XUMUIECKOM TTOCYIOM M J1aOOPATOPHBIM 000PYIOBAHUEM.
lIposedenue xumuueckoeo skcnepumenma:

— TIOJITBEPKJIAIOIIETO XUMUYECKHUE CBOMCTBA U3YYEHHBIX KJIAaCCOB HEOPTaHUYECKHUX
BEILIECTB;

— TIOJITBEPK/IAFOIIETO XUMUYECKUN COCTaB HEOPTaHUUECKUX COCAMHEHUI;

— MO TMOJYy4YEeHHIO, COOMPAHWIO W PACIO3HABAHMIO Ta3000pa3HBIX BEIIECTB
(kucnopoja, BOAOPO/a, YIIIEKUCIOro ra3a, aMMHaKa);

— MO0 ONpEAeiCHUI0 XJOpPUI-, Cylb(dar-, kapOOHAT-MOHOB U HOHA aMMOHHS C
MTOMOIIBI0 KAYE€CTBEHHBIX PEAKITUH.

Buviuucnenue:

— MAacCOBOM JIOJTU XUMHYECKOTO dJIEMEHTa 10 (GopMyJsie COSTUHECHHUS,;

— MacCOBOM JIOJIA BEIIECTBA B pACTBOPE;

— Macchl OCHOBHOTI'O BEILIECTBA 110 U3BECTHOM MAacCOBOIl 10JI€ TPUMECEN;

— 00BEMHOM J10JIM KOMITOHEHTA Ta30BOM CMECH;

— KOJIMYECTBA BENIECTBA, 00bEMa MM MAcChl BEIIECTBA MO KOJUYECTBY BEIECTBA,
00beMy MJIM Macce peareHTOB UK MPOIYKTOB PEaKITUU.

Hcnonvzosarnue npuobpemenHviXx 3HAHUU U YMEHUU 8 NPAKMUYECKOU 0esimelbHOCmU U
NOBCEOHEBHOU HCUZHU

— 111 0e30MmacHOro oOpallleHHus] ¢ BEIIeCTBaMM W MaTepualiaMd B TOBCEIHEBHOMU
KU3HM WM TPAMOTHOTO OKa3aHUs IIEPBOM ITOMOIIM IIPU OKOTax KHCIOTaMU U
IeJI0YaMu;

— 17151 0OBSICHEHUS OT/IETBHBIX (DAKTOB U MPUPOIAHBIX SBJICHUM;

— JIJIs1 KpUTUIECKOM OIEHKH HH(POPMAITUHU O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY.

B 11eHHOCTHO-OpHEeHTAIMOHHOM cdepe

Ananuz u oyewka TIOCINEACTBUU JJIi OKpYXaromiei cpeapl OBITOBOM U
MPOU3BOJCTBEHHON JEATENbHOCTH 4YEJOBEKa, CBSI3aHHOM C TOJy4eHUEM U
nepepaboTKOM BEIIECTB.



B TpynoBoii cepe

IIposedenue  onepayuii  C  UCIMOJIB30BAHMEM  HArpeBaHHs,  OTCTaUBaHUS,
(GuUIBTpOBaHNS, BEIIAPUBAHUS; MTOTYUYECHUSI, COOUpPAHHSI,

pacrio3HaBaHUs BEUIECTB; U3TOTOBICHUS MOJETIEH MOJIEKYII.

B cepe Ge3onmacHoCTH KU3HEAEATETLHOCTH

— Cobnooenue TpaBUNl TEXHUKH O€30MACHOCTH IMPHU MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

— 0OKa3aHue TIEPBON MOMOIIM MIPU 0KOTax, MOPe3ax U XMMUYECKUX TPaBMaxX

Ooyuarowuiica noayuum 03MOMHCHOCMb HAYYUMbCA:

* IPaMOTHO OOpaIaThCsl C BEUIECTBAMU B MOBCEHEBHOM KU3HU;

*  HCIOJB30BAaTh MPUOOPETEHHBIE  KIIOUYEBBIE  KOMIIETCHTHOCTH  TIPH
BBITIOJTHEHUHU HCCIIEIOBATENIbCKUX TMPOEKTOB MO HW3YYEHHIO CBOWCTB, CIIOCOOOB
MOJyYEHHUS M pacliO3HAaBaHUS BEILIECTB;

* pa3BuUBaTh KOMMYHMKATHBHYIO KOMIIETEHTHOCTh, HCIIOJb3ys CpeJ/ICTBA
YCTHOM W THMCbMEHHONM KOMMYHHMKAIIMM TIpH paboTe ¢ TeKCTaMU Yy4eOHHKA H
JOTIOJIHUTEJIBHOM JIMTEPaTypOH, CIIPaBOYHBIMU TaOJIUIIAMU, MPOSIBIIATH TOTOBHOCTH K
YBOKCHHI0O HMHOM TOUYKH 3pCHHS IPH OOCYXJICHHH PE3yJIbTAaTOB BBIMOJIHEHHOM
paboTHI;

* 00BEKTUBHO OIIEHHMBATh MH(POPMAIIHMIO O BENIECTBAX U XUMHYECKHUX ITpoIieccax,
KPUTHUYECKU OTHOCUTHCS K TICEBAOHAYYHOM MH(POpMAIKU, HEJOOPOCOBECTHOM
peKIaMe, Kacarollencsl NCT0JIb30BaHUs PA3JIMYHBIX BEIIECTB.

* OCO3HAaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM JJISI  TPAKTUYECKOU
JIEITCILHOCTH YEJIOBEKA;

* OIUCHIBATh W3YYCHHBIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSS JIOTUKY CHUCTEMHOTO
aHaJIN3a;

* TMIPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX IMEPUOJUYECKON  CHUCTEMBbI
XUMHUYECKHUX DJIEMEHTOB IS OOBSCHEHHUS W TPEABUICHUS CBOMCTB KOHKPETHBIX
BEIICCTB;

* pa3BuBaTh MH(OPMAIMOHHYIO KOMIIETEHTHOCTHh ITOCPEACTBOM YIIyOIeHUs
3HAHUKW 00 HCTOPUU CTAHOBIICHHS XUMHUUYECKOM HayKH, €€ OCHOBHBIX ITOHSATHM,
MEPUOINUECKOTO 3aKOHA KaK OJHOTO M3 BAXKHEHIIMX 3aKOHOB MPHUPOJIBI, a TAKXE O
COBPEMEHHBIX JOCTUKEHUSAX HAYKU U TEXHUKH.

* COCTABJISITH MOJICKYJISIPHBIC W TIOJIHBIE MOHHBIC YPABHEHHMS 110 COKPAIIEHHBIM
MOHHBIM YPaBHECHUSIM;

* TMPUBOJUTH TIPUMEPHI PEAKIUMA, TOATBEPKAAIOIINX CYIIECTBOBAHUE
B3aMMOCBSI3M MEXy OCHOBHBIMU KJIacCaMU HEOPTraHUYECKHUX BEIIIECTB;

* MPOTHO3UPOBATh XMMHUUYECKHUE CBOMCTBA BEILIECTB Ha OCHOBE MX COCTaBa U
CTpPOCHUS,

* IIPOTHO3HMPOBATH CIOCOOHOCTH BEIIECTBA IPOSBISATH OKHUCIUTEIbHBIC HIIN
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHEN OKUCIICHHUS IIEMEHTOB, BXOISLIUX
B €TI0 COCTaB;

* BBISIBIISATh CYLIECTBOBAHUE N'€HETUUYECKON B3aUMOCBSI3H MEXKIY BEIIECTBAMU B
pAIy: IPOCTOE BEUIECTBO — OKCHUJ — TMAPOKCH]T — COJIb;



9 kiacce

[To 3aBepiieHnr Kypca XMMHUHU Ha 3Tare OCHOBHOTO OOIIEro oOpa3oBaHUs
BBIITYCKHUK OCHOBHOM IITKOJIBI JIOJDKHBI OBJIAJIETh CICAYIONTUMU Pe3yabTaTaMu:

JInuyHOCTHBIE pe3yJbTaThI

— 3HaHWE W TIOHMMaHUE: OCHOBHBIX MCTOPUYCCKUX COOBITHUH, CBS3aHHBIX C
pa3BUTHEM XUMHH;, JOCTH)KCHUN B OOJIACTH XMMHU U KYJIBTYPHBIX TPATUIN CBOCH
CTpaHbl (B TOM YHCIIC HAyYHBIX), OOIIEMUPOBBIX JOCTIIKEHUH B OOJACTH XUMUU;
OCHOBHBIX MPUHIIMIIOB U MPaBWJI OTHOILIEHUS K MPHUPOJAE; OCHOB 370pOBOTr0 o0Opasza
KU3HU U 3710pOBbEeCOEpEraonuX TEXHOJIOTHIf; TPAaBUII MOBEACHUS B Ype3BbIUaiiHBIX
CUTyallMsIX, CBSI3aHHBIX C BO3JCHCTBHEM pA3IUYHBIX BEIIECTB; OCHOBHBIX TPaB U
o0s3aHHOCTEW TpakaaHnHa (B TOM dYHCIE OOYyYaromerocs), CBSI3aHHBIX C
JMYHOCTHBIM, TPOGECCUOHAIBHBIM U KU3HEHHBIM CaMOOIPEIEICHUEM; COUaIbHON
3HAYUMOCTH U COZEpKaHUs MPOoPeCcCuid, CBI3aHHBIX C XUMHEH;

— YyBCTBO TOPJOCTU 33 POCCHUMCKYIO XHMHUYECKYI0 HAyKy M JOCTHUKCHHS
YUEHBIX; YBAXKEHHUE M TPUHITHE JOCTIKEHUW XUMHUHU; ITI000Bb U OepexHoe
OTHOIIEHUE K TMPHUPOJEC; YBWKEHUE W Yy4YET MHEHUU OKPYKAIOIMUX K JIUYHBIM
JOCTH)KCHUSIM B U3YUYCHUH XUMUU;

— MPU3HAHUE LIEHHOCTH COOCTBEHHOI'O 3/10POBbSI U 3[I0POBBSI OKPYKAIOLIUX
Jaroned;  HEeoOXOJUMOCTH  CAMOBBIP@XEHMs, CaMOpealM3allid,  COLMAIBLHOTO
MIPU3HAHMS,

- ToroBHOCTP W cnocoOHOCTh OOy4aromMXCS K CaMOpa3BUTHIO U
caM000pa30BaHUIO0 Ha OCHOBE MOTHBAIIMU K OOYYEHHMIO M TO3HAHHIO; TOTOBHOCThH U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHHUIO JalbHEUIIeH WHIUBUIYaTbHOU
TpaekTopuu oOpa3oBaHusi Ha 0a3e OpPUEHTUPOBKM B MHUpe mnpodeccuil U
npodecCHOHANbHBIX TMPEANOYTCHUH, C YYEeTOM YCTOMYMBBIX TO3HABATEIHHBIX
UHTEPECOB;

- Pa3BuToe MopanibHOE CO3HAHME W KOMIIETEHTHOCTh B PEIICHUH MOPAJIbHBIX
mpo0JieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, GOpMUPOBAHUE HPABCTBEHHBIX YYBCTB U
HPABCTBEHHOI'O IMOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOLICHUS K
COOCTBEHHBIM MOCTyIKaM (cmtocoOHOCTH K HPaBCTBEHHOMY
CaMOCOBEPIIICHCTBOBAHHIO; 3HAUYCHUSI HPABCTBEHHOCTH, BEPbl U PEIIUTHUU B KU3HU
YeJI0BEKa, CEMbH M 00IIEeCTBA);

- CdopMUpOBaHHOCTh IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHA HayKd U  OOIIECTBEHHON MpaKTHUKH,
YUUTHIBAIOIIETO COIMAIBHOE, KYJIBTYpHOE, S3BIKOBOE, JYXOBHOE MHOTO00pasme
COBPEMEHHOTO MHUPA,

- Oco3HaHHOE, YBOXHUTENIBHOE W JOOpOXKeIareIbHOE OTHOILICHHE K IPYyroMy
YeIOBEKYy, €ro MHEHHIO, MHUPOBO33PECHHIO, KYIBTYpe, S3BIKY, Bepe, TPakIaHCKOU
nmo3uiuu. [ OTOBHOCTH ¥ CIOCOOHOCTH BECTH IUAJIOT C IPYTHUMHU JIFOIbMHU U JIOCTUTATh
B HEM B3aMMOMOHUMaHUs (UACHTHU(UKAUSI ceOsd KaKk TOJHOMPABHOTO CyOBEKTa
oOIlIeHUsI, TOTOBHOCTh K KOHCTPYMPOBAHHIO oOpa3a mapTHEpa IO JIUaJory,
TOTOBHOCTh K KOHCTPYHMPOBAaHHIO 00pa3a JONYCTUMBIX CIOCOOOB JHalora,
TOTOBHOCTh K KOHCTPYMPOBAHMIO IMpOLIECCa AMANora Kak KOHBEHIIMOHHWPOBAHUS
HMHTEPECOB, MPOIENYP, TOTOBHOCTH U CITIOCOOHOCTH K BEIEHUIO IEPETOBOPOB).
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- CpopmMHupoBaHHOCTH IIEHHOCTH 37A0POBOr0 M 0Oe30macHOro obOpasa >KU3HH;
MHTEpUOpU3ALMA TPaBWJ HMHIUMBUIYAJIbHOTO M  KOJUIEKTMBHOIO O€3011aCHOIO
MOBEJICHUS B UPE3BBIYANHBIX CUTYALUSAX, YTPOKAIOIIMX )KU3HU U 3J0POBBIO JIOJEH;.

- ChopMHpPOBAHHOCTb OCHOB 3KOJOTMYECKOM KYJIBTYPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO HKOJIOTMUECKOTO MBIIUICHHS], HAJIMYUE OIbITA SKOJIOTUUECKU
OPUEHTUPOBAHHOM PEQPIEKCUBHO-OLIEHOYHOW W NPAKTHUYECKOM JEATENbHOCTU B
KU3HEHHBIX CUTyalusX (TOTOBHOCTb K MCCIIEAOBAHUIO TNPUPOABI, K 3aHATHUAM
CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K Xyd0’K€CTBEHHO-3CTETUYECKOMY OTPAKEHUIO
IPUPOJBI, K 3aHIATHSIM TYPHU3MOM, B TOM YHUCJIE 3KOTYPU3MOM, K OCYIIECTBIICHHUIO
MIPUPOAOOXPAHHOM IE€ATEITBHOCTH);

MeTanpeaMeTHble pe3yJabTaThl

Pezynamuenvie YY/I:

* CaMOCTOSATEJIbHO OOHapyXuBaTh U (HOPMYIUpPOBaTh Yy4eOHYIO MpoOIEMY ,
OTIPENIETATh LIEb

y4eOHOU JesTeNbHOCTH;

* BBLIBUIaThb BEPCUM PELICHUS MPOOJIEMbl, 0CO3HABaTh KOHEUHBIN PE3YNbTaT,
BBIOMPATH U3

IPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHUS 1IEIIH;

* COCTaBJATh (MHAUBUAYAJIbHO WU B IPYIIE) IUIAH PELICHUs MPOOJIEMBI;

 Paboras mno mmaHy , CBepsATb CBOM JAEWCTBUA C LENbIO W, MpH
HE00XOIUMOCTH, UCTIPABIISTH

OIITMOKH CaMOCTOSTEIIHHO;

* B nuanore ¢ yuurteseM COBEPILIEHCTBOBATh CAMOCTOSATEIBLHO BhIPAOOTaHHBIE
KPUTEPUU OIICHKH.

* CaMOCTOSITEJIbHO CTABUTh HOBBIE yUEOHBIC LI€JIM U 33]1a4U;

* CaMOCTOSITEJIbHO CTPOUTH KU3HEHHBIC MJIaHBI BO BPEMEHHOM MEPCIIEKTHBE;

* OpU IUIAHUPOBAHUU JOCTHIKEHMS LIE€Jel CaMOCTOATEIbHO W aJIeKBaTHO
YUUTBIBATh YCIOBUS U

CPEICTBA UX TOCTUKEHUS;

* BBIJICIATh AJIBTEPHATUBHBIE CIOCOOBI JOCTMKEHMSI  LIEJIM U BBIOMpATh
HaubOosee 3¢HEeKTUBHBIN c1oco0;

* aJIeKBaTHO OLICHMBATh CBOM BO3MO)KHOCTH JIOCTHKEHUS 1€ OIpeeIEHHON
CJIOKHOCTH B Pa3JIMYHbIX cpepax caMOCTOATEIbHON ACSITENbHOCTH.

Ho3nasamenvnvieYYJ/I:

* aHAJIM3UPOBATH, CpPaBHUBATh, KiIaccU(UUHUPOBATHL U 0000maTh (HAKTHI U
SIBIICHUS, a TAK)Ke

BBISIBJISITH IPUYMHBI U CIIECTBUS IPOCTHIX SIBICHMUIA

*  OCYUIECTBJISTh CpaBHEHHUE, KIAcCU(DUKAIMIO, CAMOCTOSITEIbHO BbIOMpas
OCHOBaHUS U

KPUTEPUU JJIs1 yKa3aHHBIX JIOTUYECKUX OIEpaluii;

* CTPOUTH JIOTUYECKOE PACCYKJICHUE, BKIIIOYAIOIIEe YCTAHOBICHUE TPUIMHHO-
CJIEZICTBEHHBIX

CBsI3€H;

. co3JaBaTb CXEMaTMYECKHE MOJEIH C BBIIECJIEHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA;
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* COCTaBIISITh TE3WCHI, PA3JTMYHBIC BUBI INIAHOB(TIPOCTHIX, CJIOKHBIX U T.I1.);

* mpeoOpa3oBbIBaTh HWH(OpPMAIUI0 M3 OJHOTO BHJA B JApyrou(tabiuiy B
TEKCT | TIp.);

* yMeTh ONPEICNATh BO3MOXKHBIE HCTOYHHKH HEOOXOIUMBIX CBEICHUM,
TIPOU3BOIUTH TTOUCK

uHPOpMAINH, aHATTM3UPOBATh U OIICHUBATH €€ IOCTOBEPHOCTb.

* OCYIIECTBIATh PACIIUPECHHBI TIOMCK WH(POPMAIIMHA C HCIOJIB30BaHUEM
pecypcoB 0ubmmotek u MaTepHeTa;

* co3aBaThb MOJENM U CXEMBI ISl pEUIeHHs 3ajad, OCYIIECTBISS BBIOOD
HanOosee d(pPEeKTUBHBIX CIIOCOOOB pEIIeHUs 3a7a4 B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH;

* yCTaHABIMBATh B3aWMOCBSI3b OMHCAHHBIX B TEKCTE COOBITUH, SBICHHM,

MPOLIECCOB;

* y4aCTBOBATh B IMPOCKTHO-UCCIIEA0BATEIBCKON NEATCIBLHOCTH;

. CTPOUTH JIOTUYECKOE PACCYXKICHUE, BKJIFOYAIOIIEE YCTAHOBJICHUE
NPUYUHHO-CJIEICTBEHHBIX

CBsI3€H;

* OOBSCHSET SBJICHUS, MPOIECCHI, CBA3M U OTHOIICHHS ,BBISBISIEMBIC B XOJI€
UCCJICIOBAHNS;

* CTaBUTH MPOOIEMY, APIYMEHTUPOBATH €€ aKTyaJIbHOCTb;

* CaMOCTOSTEIHLHO MPOBOIUTH UCCIIEAOBAHNE HA OCHOBE MMPUMEHEHHUS METO/IOB
HaOIIONCHUS U

DKCIIEPUMEHTA.

Kommynuxkamuenwie YY/I:

* cOOIOMaeT HOPMBI TyOTMYHON PEYH M pErIaMEHT B MOHOJIOTE U IUCKYCCHH;

* TIOJNB3YETCS aJeKBAaTHBIMA PEYCBBIMHM KJIHWIIE B  MOHOJOTE (MyOJIUIHOM
BBICTYIIJICHUN),

JMasore, TUCKYCCUU;

* (bopmynupyeT cOOCTBEHHOE MHEHHUE U TIO3UITUIO, ApTyMEHTHPYET UX;

* KOOPJMHUPYET CBOIO MO3UIIMIO C MO3UIMSIMU TApPTHEPOB B COTPYIHUUYECTBE
MIpU BBIPAOOTKE

0O0I1LIETO;

* YCTaHABIMBAaeT W CPABHUBAET pa3HbIE TOYKU 3PEHUS, NPEKIE UM
MIPUHUMATh PEIIECHUS U JCNIaTh BEIOOP;

* CIIOPHT M OTCTAaWBACT CBOIO TIO3UIIMI0 HE BPaXKJACOHBIM ISl OTIIOHEHTOB
obOpazom;

*  OCYIICCTBISET B3aUMHBI KOHTPOJIb M OKa3blBa€T B  COTPYIHHUYCCTBE
HEOOXOIUMYIO

B3aMMOTIOMOIIIb;

* OpraHW30BBIBACT U IUIAHUPYET y4eOHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMU;

* ONpeAeNsITh MeNW W (PYHKIMH YYaCTHUKOB, CIIOCOOBI B3aMMOICHCTBUS;
MJIAaHUPOBATH O0IITHE

CI0CcOoObI paboTHI;

* ymMmeeT paboTarb B TpyIlle — YyCTaHaBIUBAeT paboure OTHOILIEHUS,
12



3¢ deKTUBHO

COTPYIHHUYAET U CHOCOOCTBYET MPOAYKTHUBHON KOOTEpAIlUH; UHTETPUPYETCS B
rpyniy

CBEPCTHUKOB M CTPOHUT IMPOAYKTHBHOE B3aMMOJICUCTBHE CO CBEPCTHUKAMHU U
B3POCIIBIMH;

* YYWUTHIBATh Pa3Hble MHEHUS U HHTEPEChl U 0OOCHOBBIBATH COOCTBEHHYIO
MTO3HITHIO.

* MPOYKTUBHO pa3peniath KOH(MINKTHI HA OCHOBE y4€Ta MHTEPECOB U MO3UIIHA
BCEX YYACTHHKOB, TIOMCKAa W OIICGHKH aJbTEPHATUBHBIX CIOCOOOB pa3pemieHus
KOH(ITUKTOB,

*  JIOTOBAapWBAThCA W TMPHUXOAUTH K OOIMEMYy pEIICHUI0O B COBMECTHOM
JESTETLHOCTH, B TOM YHCJIC B CUTYallMd CTOJIKHOBEHHS MHTEPECOB;

* Oparb Ha ce0s MHUIIMATUBY B OpTraHU3allUU COBMECTHOIO JIEUCTBUSA (JI€T0OBOE
JTUACPCTBO);

* BJIaJIETh MOHOJIOTHYECKON M TUAJIOTHYECKON (hopMaMu pedu B COOTBETCTBUU
C TPaMMaTHYECKUMHU U CHHTAKCUYECKUMU HOPMaMHU POJTHOTO SI3BIKA;

* CJIOBATh MOPATHHO-ITHUYECKUM U IICUXOJIOTHUSCKUM IMPUHITUIIAM OOIIEHHUS
U COTPYIHHMYECTBA HA OCHOBE YBAXXHUTEJIHLHOIO OTHOIIECHUS K MapTHEPAM, BHUMAHHUS
K JIMYHOCTH JAPYTOro, aaeKBaTHOTO MEKJIUYHOCTHOTO BOCHPHATHSA, TOTOBHOCTH
aJIcKBaTHO pearupoBaTh Ha HYXKIbl JIPYTUX, B YAaCTHOCTH OKa3bIBaTh ITOMOIIb H
SMOIMOHAJIbHYIO MOJJAEPKKY MHapTHEpaM B MPOIECCEe AOCTIKCHUS OOIIel Ienu
COBMECTHOM ACATEIIbHOCTH;

IIpeamMeTHbIe pe3yJbTaThI:
OCHOBHBIC IOHATHS XUMUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX TTPEICTABICHUN )
BBITTyCKHUK HaydHTCS:

. OTNUCBHIBATh CBOMCTBA TBEPABIX, KHUIKUX, Ta3000pa3HbIX BEIIECTB,
BBIJICJISII UX CYIIIECTBEHHbBIC MPU3HAKH;

. XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOWCTBaM,
yCTaHABJIMBATh NPUYUHHO  -CJICICTBEHHBIE  CBSI3M  MEXIY  JIaHHBIMHU
XapaKTEePUCTUKAMM BEIIECTBA;

. pPacKpbhIBaThb CMBICI OCHOBHBIX XHMHMYECKHX TMOHSATHUM  «aTom,

«MOJICKYJIIa», «XUMHUYECKUMN SJICMCHT», «IIPOCTOC BCIICCTBO», «CJIOKHOC
BCUICCTBO», «BAJICHTHOCTBL)», HCIIOJIB3yd 3HAKOBYIO CUCTCMY XUMHUU,

. n300pakaTb COCTAB MPOCTEUIINUX BEIIECTB C IMOMOIIBI0O XMUMHUYECKHUX
dbopMynT M CYIIHOCTb XUMHYECKHX PEAKIIUN C TIOMOIIBI0O XUMUUECKUX YPAaBHCHUM;
. BBIYUCIISITh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacChl

BCIUICCTB, a TAKXKC MACCOBYIO OOJII0 XMMHYCCKOIo 3JICMCHTA B COCAMHCHMAX [JIA
OLICHKH HUX Hp&KTH‘ICCKOfI 3HAYUMOCTH,

. CpaBHUBATh MO COCTaBY OKCHJIbI, OCHOBAHUSI, KUCIOTHI, COJIH;

. KJIacCU(HUIIMPOBATh OKCUJIBI MU OCHOBAHHS MO CBOWCTBAM, KHUCIOTHI H
COJIH 110 COCTABY;

. OMUCHIBaTh COCTAB, CBOMCTBA W 3HAUCHHE (B MPUPOJE U MPAKTUUECKOU
NEATEIbHOCTH Y€JIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOAAa U BOIOPOJIA;

. JaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUECKHUX OHIIEMEHTOB U

BOKHEHUININX COEOUHEHUN ECTECTBEHHBIX CEMENCTB MIEJIOYHBIX METAUIOB U
13



rajoreHoB;

. MOJIb30BaTHCA JTA00OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOU MOCYA0;

. IPOBOAUTH HECJIOKHBIE XUMUYECKHE ONBITHI W HAOMIOACHHS 3a
M3MEHEHMSIMU CBOMCTB BEIIECTB B MPOIIECCE MX MPEBPAIlCHHI; cOOII0IaTh MpaBuiia
TEXHUKUA 0€30MaCHOCTH MPHU MPOBEICHUH HAOIIOIEHUN U OTIBITOB;

. paznuyarh OKCIEPUMEHTAIbHO KHUCJIOTHI W  IIEJOYH, TMOJIb3YACh
UHAMKATOpaMHU; OCO3HABaTh HEOOXOJUMOCTH COOJIONEHHS] Mep Oe30MacHOCTH MpuU
0OpallleHUH C KUCTOTaMU U TIEJI0YaMHU.

BbImyCKHUK NOTYYUT BO3MOKHOCTh HAYUUThCS:

. IPaMOTHO OOPAIIATHCS C BEIIECTBAMHU B IIOBCETHEBHOMN KU3HU;

. OCO3HABaTh HEOOXOAUMOCTh COONIONECHUS TPABUI  IKOJIOTHYECCKU
0€30macHOTO MTOBEACHUS B OKPYKAIOIIEH IPUPOTHON Cpee;

. MMOHUMAaTh CMBICTI W HEOOXOMMMOCTH COOMIOACHHUS  TIPEIITMCAHUMA,
MpeyiaraéMbIX B HHCTPYKIMSIX I10 HCIIOJB30BaHHMIO JICKAPCTB, CPEACTB OBITOBOM
XUMUHU | JIP.;

. UCIIONIB30BaTh  MPUOOPETEHHBIC  KJIIOYEBBIE KOMIIETEHTHOCTH TIPH
BBINOJIHCHU U UCCIIE0OBATEIILCKUX ITPOCKTOB 110 XUMUU;

. pa3BUBAaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJB3YS CpEACTBa

YCTHOW M THUCbMEHHOM KOMMYHUKallUM TpH paboOTe € TEKCTaMU Y4YeOHHKA U
JIOTIOJTHUTENIBHON JIUTEPaTypoOil, CIPaBOYHBIMU TAOJIMIIAMH, TPOSIBISITH TOTOBHOCTD
K YBaOXCHUIO HHOW TOYKU 3pEHUS TPHU OOCYXKICHUU PE3yIbTaTOB BBHIMOJIHEHHOU
paboThI;

. OOBEKTUBHO OIICHUBaTh MH(GOPMAIUI0 O BEHIECTBAX U XUMHUYECKUX
mporeccax, KpPUTUYECKM  OTHOCHUTBhCA K  TCEBAOHAy4yHOU  uHGOpMaIuu,
HEJI00POCOBECTHOM peKIaMe, Kacarollecs: UCIOIb30BaHUsI PA3IMYHBIX BEILIECTB.

[Tepronnueckuii 3aKOH U IEPUOIUUECKAS CUCTEMA XUMUYECKUX DJIEMEHTOB

. . MenpneneeBa. CTpoeHne BEIIECTBA

BrinyCkHUK HayyuTCs:

. KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI Ha METAJlIbl, HEMETaJUIbl,
DIIEMEHTHI, OKCUIBbl M THUAPOKCHUIBI, HHEPTHBIC dJEMEHTHI (Ta3bl) I OCO3HAHUS
BaKHOCTH

YIOPSIIOYEHHOCTH HAYUYHbBIX 3HAHUM;

. packpbIBaTh CMbICH niepuoandeckoro 3akona Jl. 1. Menneneena;

. OMUCBHIBATh W XapaKTepU30BaTh TAOIMYHYIO (HOpPMY TEPUOIUYECKON
CHUCTEMbl XUMUUECKUX AJIEMEHTOB;

XapaKTepU30BaTh COCTAB aTOMHBIX SIIEp U PACTPEACIICHUE YKCia AJIEKTPOHOB
M0 DJICKTPOHHBIM CJIOSM AaTOMOB XUMHUYECKHUX JJIEMEHTOB MaJlbIX TEPUOJIOB
MEPUOINYECKON CUCTEMBI, a TAKXKe

. pasnmuyarb BHABl XUMHYCCKOM  CBSI3W: HMOHHYIO, KOBAJICHTHYIO
MOJIAPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U METAJUTHYECKYIO;

. M300pakaTh AIEKTPOHHO-MOHHBIE (HOPMYJIBI BEIIECTB, 00pPa30BaHHBIX
XUMUYECKUMH CBSI3SIMU PA3HOTO BUIA;

. BBISIBIISITh ~ 3aBUCUMOCTh ~ CBOMCTB  BEHIECTB OT CTPOCHHUS  UX
KPUCTAJUTMYECKUX PEIICTOK: HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX, METAJUTAYECKHUX;

. XapaKTeprU30BaTh XUMHUYECKUE DIIEMEHTHl M UX COCIUHEHHUS HAa OCHOBE
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MOJIOXKEHUSI DJIEMEHTOB B IEPUOJMYECKON CHUCTEME M OCOOEHHOCTEW CTPOEHHUS HX
aTOMOB;

. ONMCHIBATh OCHOBHBbIE dTanbl OTKpbITUA [[. WM. MenneneeBbiM
NEPUOAUYECKOTO 3aKOHAa U NEPUOAMYECKOW CHCTEMBI XMMHYECKHUX JJIEMEHTOB,
KHU3Hb M MHOTOOOpPa3HYI0 HAay4HYIO AESTEIbHOCTh YUCHOIO;

. XApaKTepu30BaTb  HAyYHOE U MHUPOBO33PEHUECKOE  3HAUCHMUE
NEPUOANYECKOTO 3aKOHA W NEPUOANYECKOW CUCTEMBI XUMHUYECKUX IeMeHTOB JI. 1.
Menneneena;

. OCO3HABaTb  HAy4YHBIE  OTKPBITUSA KaK  pPE3yabTarT  JUIMTEIbHBIX
HaOJIFOICHUH, ONBITOB, HAYYHOMW MMOJIEMHKH, IPEOJOTIECHUS TPYIHOCTEN U COMHEHHU.

BBINYyCKHUK NOJIy4UT BO3MOKHOCTD HAyUYHUTHCS:

. OCO3HABaThb 3HAYECHHE TEOPETHUYECKUX 3HAHUM Uil IPAKTHYECKOU
NEATEIIBHOCTH YEJIOBEKA,;

. ONUCHIBaTh HM3yYEHHBbIE OOBEKTHl KAaK CHUCTEMBbl, MPUMEHSS JIOTUKY
CUCTEMHOIO aHAJIN3a;

. IPUMEHATh 3HAaHHUS O 3aKOHOMEPHOCTAX IEPUOAUYECKOM CHCTEMBI
XUMHUYECKHX JJIEMEHTOB JUIsl OOBSICHEHUS U NPEABHICHUS CBOMCTB KOHKPETHBIX
BEILIECTB;

. pa3BUBATH UH(POPMAITOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM
yrnyOieHus 3HaHUM 00 MCTOPUM CTAHOBJICHHS XUMHUYECKON HAyKH, €€ OCHOBHBIX
MTOHATHM, IEPUOJNYECKOTO 3aKOHA KaK OAHOTO U3 BAXKHEWIIMX 3aKOHOB IPHUPOJBI, a
TAKXKE O COBPEMEHHBIX JIOCTHKCHUSX HAYKH U TEXHHUKU.

MHuoroo0Opa3rue XuMU4YEeCKUX peakuui

BbIIyCKHUK Hay49UTCS:

. OOBACHATHh CYTh XUMHUYECKUX TMPOLECCOB M HUX MNPUHIUIIHAAIBHOE
OTJnYue OT (PU3MYECKUX;, Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX
pEaKLNiL;

. yCTaHaBJIMBaTh IIPUHAIEKHOCTD XUMHYECKOM  PEaKUuu K

ONpENENCHHOMY THILy IO OJHOMY M3 KJIAacCU(PUKALMOHHBIX MPU3HAKOB: 1) MO
YUCIy M COCTaBy HCXOJIHBIX BELIECTB U MPOAYKTOB peakuuu (peakuuu
COCIMHEHMsS, pA3JIOKEHUs, 3aMelleHuss U oOMeHa); 2) MO BBIACICHUIO WU
MOMIOIIEHUIO TEIJIOThl (PEeaKkUH SK30TepPMUYECKUE U IHIOTEPMHUUYECKHE); 3) 1O
U3MEHEHUIO CTeNeHeW  OKUCICHHS  XHMHUYECKUX  JJIEMEHTOB  (peakuuu
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) 10 o00paruMocTH mpouecca (peakuuu
oOpaTuMble U HEOOpaTUMBbIE);

. Ha3bIBaTh (DaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUUECKUX PEAKIIUH;

. Ha3bIBaTh  (DAKTOPhI, BIMSIONIME HA  CMEIIEHUE XHUMHYECKOTO
paBHOBECHS,

. COCTAaBIIITh YPABHEHHUS DIIEKTPOJUTUYECKOW JIHCCOLMAIUU  KHUCIIOT,

IIEJIOUEH, COJIeH; TOJIHBIE M COKpPAIICHHBIE MOHHBIE YPAaBHEHMs peakiuii 0OMEHa,
YPABHEHHSI OKHUCIUTEIBHO -BOCCTAHOBUTEIIBHBIX PEAKIIUM;

. MIPOTHO3UPOBATH MPOAYKTHI XUMHUYECKUX peakuum o
dbopMmynaM/Ha3BaHUSM WCXOJHBIX BEIIECTB; OIMPEACNIATh HCXOAHBIC BEIIECTBA TIO
dbopmMysaM/Ha3BaHUSM MPOTYKTOB PEAKITUN;
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* COCTAaBJIAAThb YpPaBHCHUA pe aKHHﬁ, COOTBCTCTBYIOIINX

NOCJIEA0BATEIIbHOCTH («uerouke») TMpeBpalleHUH HEOPraHMYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB;

. BBISIBIIATH B IIPOLIECCE DKCIIEPUMEHTA MTPU3HAKH, CBUAETENBCTBYIOLIUE O
NPOTEKAaHWN XUMHUUYECKOW pEAKIINH;

. OPUTOTOBJISITh ~ PACTBOPBl € OMNPENEICHHOW  MacCOBOW  JOJIEH
PaCTBOPEHHOIO BEILIECTBA;

. ONPENENATh XapaKTEP Cpelbl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEH
10 M3MEHEHUIO OKPACKU WHIUKATOPOB;

. MPOBOJIUTh KAUYECTBEHHBIC PEAKIMU, MOATBEPKAAIONIME HAJIW4YUE B

BOAHBIX pacTBOpax BCHICCTB OTACIBbHBIX KATUOHOB M1 aHMOHOB.
BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYYHUTbHCA:

® COCTAaBJITh  MOJICKYJIAPHBIC W IIOJIHBIC HOHHBIC YPAaBHCHHA 110
COKpaIHéHHI)IM HNOHHBIM YPABHCHHUAM,

° IMPUBOAUTL IIPHUMCPBI peaKum”I, IIOATBCPKAAOIINX CYIICCTBOBAHUC
B3aMMOCBA3HN MCKAY OCHOBHBIMHU KJIACCAMH HCOPTAaHNYCCKUX BCIICCTB,

° IIPOTrHO3HUPOBATL PC3YJIbTAThL BOSHGﬁCTBHH Pa3INYHBIX (bﬂKTOpOB Ha
HU3MCHCHUC CKOPOCTH XUMHYECKOU PCaAKIUU;

° IIPOTrHO3HUPOBATL PC3YJIbTAThL BOSIIGIZCTBI/I?I Pa3INYHBIX q)aKTOpOB Ha

CMEIIIEHHE XUMHYECKOTO PAaBHOBECHS.
MHoroo6pa3ue BelecTn
BBITTyCKHUK HaydIHTCS:
. OTIPENENSITh TPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB K OIHOMY
13 M3YYCHHBIX
KJIACCOB/TPYIIIT: METAJUTBl 1 HEMETAJUTBI, OKCHJIBI, OCHOBAHHUSI, KUCJIOTBI, COJIN;

. COCTaBJIATH (POPMYJIbI BEIIECTB MO UX HA3BAHUSIM;

. ONPENENATh BAJCHTHOCTb M CTENEHb OKHUCIICHUS DJJIEMEHTOB B
BEILIECTBAX;

. COCTaBJIATh (bopmyIibl HEOPraHUYECKUX COCIMHEHUN 1o

BaJICHTHOCTSIM W CTENEHSM OKHCJIEHHMS JIEMEHTOB, a TaKXe 3apsjaM HOHOB,
yKa3aHHBIM B TaOJIMLIE PACTBOPUMOCTHU KUCJIOT, OCHOBAaHUI U COJIEH;

. OOBSICHATh 3aKOHOMEPHOCTH HU3MEHEHHUS (PU3NYECKUX U XUMUYECKUX
CBOMCTB IPOCTBIX BEHIECTB (METAJUIOB M HEMETAUIOB) M HX BBICIIUX OKCHJOB,
00pa30BaHHBIX AJIEMEHTAMH BTOPOrO M TPETHETO MEPUOJIOB;

. Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapakTEpHBbIC [JIs TPYIIM
OKCHJIOB: KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

. Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIC JUIS KaXKJIOTO U3
KJIACCOB HEOPTaHWYECKUX BELIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

. NPUBOJIUTH MPUMEPHl  pPEaKIUid, MOATBEPKIAOIINX XUMHYECKHUE
CBOMCTBAa HEOPTaHWYECKHUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUH U COJICH;

. OIPEIICIISITh  BEIIECCTBO-OKUCIIMTENIb W  BEMIECTBO-BOCCTAHOBUTEIb B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX;

. COCTAaBJISITh OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIN OaaHc (st
V3YYEHHBIX PEaKLUi) IO NPEIIOKEHHBIM CXEMaM PEaKLUK;

. MPOBOAUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAONINE XUMUYECKUEC
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CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCUICCTB,

° IMPpOBOAUTD J'Ia60paT0pHLIe OIIBITBI IIO IIOJIYUYCHHIO U CO6I/IpaHI/II-O
I‘&3006p213HI>IX BCHICCTB: BOAOpOAA, KHUCIOpOda, VYIJICKHCIIOIO TIa3a, aMMHAKa,
COCTABJETh YpAaBHCHHA COOTBCTCTBYIOIIHMX peaKuHﬁ.

BBIHYCKHI/IK ITOJIYYHUT BO3SMOKHOCTb HAYUUTBHCA:

° IMPOTrHO3UPOBATE XUMHNYCCKHUC CBOMCTBaA BCHICCTB HAa OCHOBC HX COCTaBa
U CTPOCHUA,
® IIPOTrHO3NPOBATH CITOCOOHOCTH BCHICCTBA IIPOABJIATL OKHUCIIHUTCIIbHBIC

WM  BOCCTAHOBUTEIbHBIC CBOMCTBA C YUYCTOM CTENEHEHW OKHUCIEHHUS AJIEMEHTOB,
BXOJISIIMX B €0 COCTAaB;

. BBIABISITh  CYIIECTBOBAHME  TE€HETUYECKOM  B3aWMOCBS3M  MEKIY
BEILECTBAMU B PsALy: MPOCTOE BEIIECTBO — OKCUJ — I'MAPOKCUI — COJIb;

. XapaKTepU30BaTh OCOObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOU H
A30THOM KHCIIOT;

. IPUBOAWUTL IPUMEPBI YPAaBHEHHUM pEaKkUud, JIEKAIIUMX B OCHOBE
IPOMBILUIEHHBIX CHOCOOOB MOJIyYE€HUsI aMMHUaKa, CEpHOM KUCIIOTHI, UyTyHa U CTalH;

. ONHUCHIBATh (PU3NUECKUE U XUMUUYECKUE MTPOLIECCHI, SIBIISIOIINECS YAaCThIO
KpyroBOpOTa BELIECTB B IIPUPOLE;

. OpPraHU30BBIBATD, IIPOBOJUTD Y4YEHUYECKHUE IIPOEKTHI 1o

HCCICAO0OBAaHHUIO CBOMCTB BCHICCTB, UMCIOIINX BAKHOC IIPAKTHYICCKOC 3HAYCHHC.

Coaep:xxanue yueOHOro npeaMera «XuMHus» 8 kjacc
HavyanbHble NOHATHS M 3aKOHBI XUMHH (20 1)

Tena m BemiecTBa. CBOMCTBAa BELIECTB. JTaJOHHbBIE (PU3NYECKHE CBOMCTBA
BEIIECTB. MaTepuasibl 1 MaTepuagoBeieHue. Pojabp XMMUU B )KU3HU COBPEMEHHOIO
oOmecTBa. OTHOIIEHNE 00IIeCTBA K XUMHH: XeMOoduius u xemo(oousi.

Metoasl m3ydeHuss xumuu. Habmromenuwe. DkcnepuMeHT. MojenupoBaHue.
Mopenu maTepuaabHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azel. JXupkoctu. TBEpasle BemecTBa. B3anMmHble nepexoabl MEXIY
arperaTHbIMH COCTOSIHUSIMH BEIIIECTBAa: BO3TOHKA (CyOnmmariusl) U aecyosmmMarius,
KOHJEHCALUS U UCITAPEHUE, KPUCTAIUIU3ALMS U TUIABJICHUE.

@usnueckne sABieHus. Yuctele BemecrBa W cMecH. ['OMOreHHele U
reTeporenHble cMecu. Cmecu TrazooOpasHbie, Kujakue U TBEPABIE. CrocoObl
pa3/esieHusl CMecei: MEeperoHka, Wid AUCTUUISIMS, OTCTauBaHUe, (UILTPOBAHUE,
KpUCTaJUTM3aIMs WK BbhlMapuBanue. Xpomarorpadus. [I[pumeHenrue sTux crocooos
B J1Ja0OpaTOPHOM MPaKTHKE, HAa MPOU3BOJICTBE U B OBITY.

XUMHUUYECKHUE AIIEMEHTBI. ATOMBI U MOJIEKYJIbI. [IpOCThIE U CIIOKHBIE BEILIECTBA.
Annmotponusgs Ha 1nipuMmepe  kuciopoaa. OCHOBHBIE TOJIOXKEHHS AaTOMHO -
MOJIEKYJISIpHOTO ydeHusi. Monbl. BemectBa MOJEKYISIPHOIO M HEMOJIEKYISIPHOIO
CTPOEHHUS.

3Haku (CHMBOJIBI) XUMHUYECKUX djeMeHToB. MH}opmaiusa, KOTOpyr HECyT
3HAKM XUMHUYECKUX BJIEMEHTOB. DTHUMOJIOTHS HAa3BaHHI HEKOTOPBIX XUMHUYECKHX
aneMmeHToB. [lepuonuyeckas tabnuna xumuueckux snemeHToB JI. M. Menneneena:
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KOPOTKOIIEpHUOIHBIN U JJIMHHONIEPUOAHBIM BapuaHThl. [leproael n rpymnmsl. [ maBHas
¥ T0O0YHAs MOArPYNIbl, WU A- 1 b-rpynnsl. OTHOCUTENbHAS aTOMHAsI Macca.

Xumuueckue Gopmynbsl. HWuaexkcer u  kodpduuuentsl. OTHOCUTENbHAS
MOJIEKYJIsIpHass Macca. MaccoBast J0Jisl XMMHYECKOTO 3JJIEMEHTAa B COCIUHECHUM.
Nudopmanusi, KOTOpyI0o HECYT XUMUUYECKHE (POPMYJIBI.

Banentnocts.  CtpykrypHble  GopMynbl. XHUMHUYECKHE OJIEMEHTHI C
MOCTOSIHHOM M TEPEMEHHON BaJIEHTHOCTHIO. BBIBOJ (QOpMyINbl COEIMHEHHUS 110
BaJieHTHOCTH. OrmpeieneHne BaJICHTHOCTH XHUMHUYECKOTO 3JIeMEHTa 1o (opmyre
BemecTBa. CocTaBiieHWE Ha3BaHUM COEJUHEHUMN, COCTOSIIMX M3 JBYX XUMUYECKUX
AJIEMEHTOB, 110 BaJIEHTHOCTH. 3aKOH MOCTOSTHCTBA COCTaBa BEILECTB.

XuMUYeCcKhe peakiuu. PeareHTl W NOpOAYKTHl peakuuu. [IpusHaku
XUMHUYECKUX PeaKUUid. Y CIOBUS UX NMPOTEKAHUS U IpeKpalleHus. Peakuuu ropeHus.
DK30TEPMHUUECKHUE U FHIOTEPMHUUECKUE PEAKIUH.

3aKOH COXPAaHEHMS MacChl BeIeCTB. XUMHUYECKuEe ypaBHEHMs. CocTaBieHHUE
XUMHUYECKUX ypaBHeHUH. NH(DopMays, KOTOPYI0 HECET XUMUUYECKOE YPAaBHEHHE.

Knaccudpukanus XUMHUYECKMX peakUuil MO COCTaBy M YHUCIY PEareHToB U
IIPOIYKTOB. THIIBI XUMHUYECKMX peakuuid. Peakuumm coequHeHus, pasiloKeHMUs,
3aMeleHus 1 oomena. KaranuzaTopsl U KkaTtaius.

JdemoHcTpanumn
e PazzeneHue AByX HECMEIIMBAIOIMIMUXCS KUIKOCTEN C IOMOUIBIO JEIUTEIBHON
BOPOHKH.
VYcTaHoBKa 715 BbIapuBaHUs U €€ padora.
Annapat Kumnmna.
Paznoxenue 6uxpomara aMMOHHSI.
B3anMopencTBrE COJISTHON KMCIOTHI C IIMHKOM.
[Tonyuyenue rugpokcuaa meau(Il) u ero pasnoxeHue npu HarpeBaHUU.
JlaGopaTopHbIe ONbITHI
1. OszHakoMJIeHHE C KOJUICKITMEH JaO0paTOPHOI TTOCY/IbI.
2. BzanmopaeiicTBue pacTBOPOB XJIOPUIOB M MOJUAOB Kallds C pacTBOPOM
HUTpaTa cepedpa.
3. Tomyuenune ruapokcuma menu(ll) m ero B3aumomeicTBuUE C CepHOU
KHCJIOTOM.
4. PaznoxxeHue MepoKcHaa Bo0poIa ¢ MOMOIIbI0 okcua Mapranna (IV).
5. 3ameleHue xKeae30oM MeAu B MEAHOM KYIIOpOCe.
IIpakTnueckue padoTbl
1. 3nakoMcTBO C JnabopaTopHbIM oOopyaoBanueMm. IlpaBuna TexXHUKH
0e3omacHOCTH Mpu padoTe B kabuHeTe xumun. Hekotopsie BUbI padoT.
2. AHaJIN3 OYBBI

Baxuelue npeacraBuTe] M HEOPraHu4ecKux BemecTs. KoinuecrBeHHbIE
OTHOIIEHUsA B XuMuH (184)
CocraB Boznyxa. [lonsartue 06 00bEMHOI 10JIe KOMITOHEHTA IPUPOTHON
ra3oBoil cMecu — Bo3ayxa. Pacuét o0bEéMa KOMIIOHEHTA ra30BOM CMECH IO €T0
00BEMHOM J1071€ 1 HA00OPOT.
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Kucnopon. O3on. [lonyuenue kucnopona. CoOupanue u pacrno3HaBaHue
KHCJIOPOJa. XUMUYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOIEVCTBUE C METAILIAMH,
HEMETAJUIAMH U CIIOKHBIMU BellecTBaMu. [Ipumenenue kucnopoaa. Kpyrosopot
KHCJIOPOJIa B IPUPOJIE.

Oxkcunpl. OOpazoBaHue Ha3BaHUM OKCUJIOB 10 UX (hopmyrnam. CocTaBieHue
(dbopMys1 OKCHIOB 1O UX Ha3BaHUAM. [IpefcTaBuTEIN OKCUAOB: BOJIa U YTICKUCIBIN
ra3, HeraméHasi U3BECTb.

Bonopon B npupone. Pusznueckrne u XMMHYECKHUE CBOMCTBA BOJOPOA, ET0
ITOJIy4YE€HHUE U IPUMEHECHHE.

Kucnotsl, ux coctaB u knaccuduxanus. Unaukatopsl. Tabmuma
pactBopuMocTU. CossiHast U CEpHAsl KUCIOTHI, UX CBOMCTBA U IPUMEHEHUE.

Conm, ux cocraB 1 Ha3BaHus. PactBopuMocTs cosielt B Boge. [IpencraBurenu
coJIel: XJtopua HaTpusi, KapOoHaT HaTpus, pochat KaabIus.

ITocTostnHas ABoranpo. KommuecTBo BemectBa. Moibs. MossipHas macca.
KpatHble enMHHLBI N3MEPEHHS KOJIMYECTBA BEIIECTBA — MWJIJIMMOJIb U KUJIIOMOJIb,
MUJUIMMOJISIPHAS M KAJIOMOJISIPHAs: MacChl BEILIECTBA.

Pacu€rsl ¢ HCIOIB30BAaHUEM IOHATUM «KOJUYECTBO BELIECTBA», «MOJISpPHAL
Maccay, «IIOCTOSIHHAasE ABOTaIpoy.

3akoH ABorapo. MosipHbIil 00bE€M ra3000pa3HbIX BemecTB. OTHOCUTENbHAS
IJIOTHOCTB OJTHOTO Ia3a o IPYyTrOMY.

Kparaele eguHunbl H3MEpEeHHsT — MWUIMMOJSPHBIA W KAJIOMOJISPHBIN
00bEeMbI Ta3000pa3HbIX BEILIECTB.

Pacuérel ¢ HMCIONB30BaHUEM MOHATHM «KOJWYECTBO BELIECTBA», «MOJISPHAA
Macca», «<MOJISIPHbIA 00bEM ra30By», «IIOCTOSIHHAsT ABOTaIpo».

Pacu€rsl ¢ HMCNONB30BaHUEM MOHATHN «KOJWUYECTBO BEIIECTBA», «MOJISIpHAS
Macca», «\MOJISIPHbIA 00BEM ra3oBy», «4UCIO ABOTaJApO».

I'unpochepa. KpyroBopor Bomabl B mpupoge. dusznueckue U XUMHUYECKUE
CBOWCTBA BOJBI: B3aUMOJICHCTBUE C OKCUIAMMU.

OcHoBaHusi, ux cocraB. PacTBOpUMOCTh OCHOBaHMU B Boje. 3MmeHeHue
OKpPAaCKHU MHIHUKATOPOB B LIEJOYHOU cpene. [IpeacraBurenu mienoden: ruIpOKCUIbI
HaTpus, KaJaus U KaJIbLIUS.

PactBopurens u pactBopénHoe BemecTBO. PactBopsl. PactBopenue. ['uaparsl.
MaccoBas 1011 pacTBOPEHHOIO BemiecTBa. Pacuérel, CBA3aHHbBIE C UCIIOIb30BaHUEM
MTOHATHS «MAaCCOBas OJIsl pACTBOPEHHOTO BEIIECTBAY.

JdemoHcTpanuu

o [lomyyeHne Kucimopoma pas3joKEHUEM INIEPMAHraHata Kaldsg U

NEpOKCHIa

BOJOpOAA.

« 'opeHue Maruus, xxemnesa, yrisi, cepbl U pocdopa B KUCIOpo/IL.

o [lonnyuenue, cobupanue u pacno3HaBaHUE BOJOPOIA.

« ['openue Bogopona.

o Kosnekuust MUHEpaIbHBIX KUCIIOT.

o [IpaBuiio pa30aBieHus cepoil KUCIOTHI.

« Konneknus coutei.

o Tabnuia pacTBOPUMOCTH OCHOBAHUM, KACIIOT U COJIEH B BOJIE.
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JlabopaTopHble ONBITHI

12. TloMyTHEHHE U3BECTKOBOM BOJIbI IPU MPOMYCKAHUU YIIIEKUCIIOTO rasa.

13. TlomyueHue BOOpOAa B3aUMOICHCTBUEM IIUHKA U COJISTHOM KUCIIOTHI.

14. Pacno3HaBaHH€ KUCJIOT UHANKATOPAMH.

15. M3MeHeHUe OKpacKu MHIUKATOPOB B IIETIOUHOM Cpelie.

16. O3HakoMJieHHE C MperapaTaMy JOMAIIHeW WM IIKOJbHON anTeyku —
pacTBOpaMM IEPOKCHAA BOAOPOJAA, CIUPTOBOM HACTOWKM HMOAA W HAIIATBIPHOTO
CIIUpTA.

IIpakTnyeckue padoTbl

3. Tlomydenwue, coOupaHue U pacro3HaBaHUE KUCIOPO/Ia.

4. Tlonmydenue, coOMpaHue U pacno3HaBaHUE BOJOPOA.

5. IIpuroToBieHHe pacTBOPOB COJIEH C X 3aJJaHHON MacCOBOW JOJIEH.

OcHOBHBIE KJIACChI HeOprann4veckux coeauuenui (10 4)
OO6o0mieHue cBeeHnid 00 OKCHAaX, WX KiacCU(UKAIMU, HA3BaHUSX M CBOMCTBaX.
CriocoObl TOJTy4eHUST OKCUIOB.

OcHoBanus, ux Ki1accuduKaius, Ha3BaHUS U CBOMCTBa. B3aumopeiicTBue ¢
KUCJIOTAMH, KHCJIOTHBIMU OKCHIAMH M COJIAMHU. Pa3oeHne HepacTBOPUMBIX
ocHoBaHMi. CrIOCOOBI MOTYyYEHUs OCHOBaHUM.

Kucnotel, ux xmaccudukanus u HazBaHus. OOIIME XUMHUYECKHE CBOWCTBA
KUCJIOT. B3aumopaeicTBHE KHUCIOT € METAUIAMH. OJEKTPOXUMUYECKUU Pl
HANPsHKEHUN METAUIOB. B3anMo1eicTBUE KUCIOT C OKCUAAMU METAJIIOB.
B3auMogelicTBHE  KHCIOT C  OCHOBAHUAMH — PEAKUUS  HEUTPAIU3ALUU.
B3anmonenicTBre KUCIOT € COJISIMU. [TonyueHnue 6ecKUCIOPOAHBIX
Y KUCIIOPOJCOACPKAIIUX KUCIIOT.

Conu, ux knaccudukaius 1 cBoicTBa. BzauMoelcTBue colieit ¢ MeTauiamu,
O0COOCHHOCTH 3THUX peakiuii. B3auMoaencTBre coiei ¢ COMsIMU.

I'eneTnueckue psabl MeTaIla U HeMeTauia. [ eHeTnyeckas CBSI3b MEXKIy
KJIaCCaMU HEOPTaHUYECKHUX BEIIECTB.

JlaGopaTopHbIe ONbITHI

17. BzaumopeicTBre OKCHIa KAJbIIUS C BOJOM.

18. TlomyTHEeHHE U3BECTKOBOM BOJIBI.

19. Peaxkuus HeWTpanu3auu.

20. TMomyuenne ruapokcuna meau (I1) u ero B3anmoielicTBUE ¢ KHCIOTOM.

21. Paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuu.

22. B3anMoaencTBue KUCIOT ¢ METAJUIAMH.

23. B3auMonaeicTBHe KUCIIOT C COJISIMU.

24. O3HaKOMIJIEHUE C KOJUIEKIIUEN COIEH.

25. BzaumoneiictBue cynbpara meau(Il) c xemnezom.

26. B3amMopeicTBue COJIEl C COJISIMU.

27. T'enernueckas CBs3b Ha MPUMEPE COCTMHEHUN METH.

IIpakTnueckue padoThl
6. Pemenue 3xcriepuMeHTATBHBIX 3371a4.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX IJIEMEHTOB
. A. MennesieeBa u crpoenue aroma (84)
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EcrecTBeHHbIE CEeMEeMNCTBa XAMHUYECKUX AJIEMEHTOB: HIEJIOYHBIE u
[IEJIOYHO3EMENIbHBIE  METaJUlbl, TaJOTe€Hbl, HHEPTHbIE (OJAropojHbIC) Ta3bl.
AMdoTtepHoCTh. AMOTEpHBIE OKCUABI U THAPOKCUIbI. KOMIIEKCHBIE COH.

Otkpeitue [. . MenaeneeBsiM [leproandeckoro 3akoHa M CO3/IaHUE UM
[Teproauyeckoil CHCTEMbI XUMHUYECKHAX AJIEMEHTOB.

ATombl Kak (opma CYHIECTBOBAHUS XUMHUYECKHUX 3JIEMEHTOB. (OCHOBHBIE
CBEJICHUS O CTPOCHHHM aTOMOB. JlOKa3aTeibCTBa CIIOAKHOCTU CTPOCHHS aTOMOB.
Omnsitel Pesepdopaa. [lnanerapuast Mogens CTpOSHHS aToMa.

CocraB aTOMHBIX SA€p: NIPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca.
B3auMoCBsI3b IOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL aTOMHASI Macca.

Mukpomup. OnekTpoHbl. CTpoeHHE JJIEKTPOHHBIX ypPOBHEH  aTOMOB
xuMuueckux 35eMeHToB NeNe 1-20. Tlonsitue 0 3aBepIIEeHHOM 3JIEKTPOHHOM YPOBHE.

N3oTombl. ®PU3MYECKH CMBICT CHMBOJUKU [lepuoanvyeckol CHUCTEMBI.
CoBpemenHas (QopmynupoBka [lepuoanueckoro 3akoHa. V3MeHeHHs CBOMCTB
AJIEMEHTOB B MIEPHOJIaX U Tpymnax, Kak GyHKIHMS CTPOCHHS SJICKTPOHHBIX 000JI0UEK
aTOMOB.

XapakTepucTUKa J3JIEMEHTA-MeTallla M JJEeMEHTa-HeMeTajla [0  HuX
nojnoxeHntro B Ilepuoamyeckon cucremMe XuMuueckux adnemeHroB [ .
Menpeneena.

JMemoncTpanum: Paznuunsie Gopmbl TaOIHI] TEPUOAUUECKON CHUCTEMBI.
JlabopaTopHbIe ONBITHI.
[Tonyyenue am(poTEpHOrO TUAPOKCH]IA U UCCIIEIOBAHUE €T0 CBOWCTB.

Xumnueckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (104)

HNonnass xumuyeckas cBsi3b. VMoOHBI, 00pa30BaHHbIE aTOMaMU METAUIOB H
HeMeTauioB. Cxembl 00Opa3oBaHHsS HOHHOM CBSI3W 71 OMHApPHBIX COEAMHEHUH.
HNouHble KpuUCTaUTMYECKUE PEMIETKHM M (PU3MYECKUE CBOMCTBA BEIIECTB C ATUM
TurnoM pemeérok. [lonsitue o popmynbHON eAMHUIIE BEIIECTRA.

KoBasieHTHass XuMUYecKasi CBA3b. DJEKTPOHHBIE M CTPYKTYpPHBIE (POPMYIIBIL.
KoBasienTtHas HemossipHast cBsizb. CxeMbl 00pa3oBaHHUS KOBAJICHTHOW CBS3U JIJIS
OMHApPHBIX COeMUHEHUN. MOJEKYJISIpPHbIE U ATOMHBIE KPUCTALTMYECKUE PEIIETKU, U
CBOWCTBA BEILECTB C 3TUM TUIIOM PEIIETOK.

DJIIEKTPOOTPULIATENbHOCTh. Psin  anmekTpooTpuuarensHoctd. KoBaneHTHas
MoJIsIpHAst XUMU4ecKas cBs3b. Jlunonb. CxeMbl 00pa30BaHUs KOBAJICHTHOW MOJISIPHOM
CBSI3U 111 OMHAPHBIX COEAUHEHUM. MOJIEKYJISIpHBIE M aTOMHBIE KPUCTAJUTMYECKUE
PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Meramnuyeckass XUMHYECKas CBS3b M METAUIMUECKas KpUCTallIMyecKas
pemérka. CBOMCTBA BEIIECTB C 3TUM TUIIOM pem€ToK. EnnHas npupojga XUMUYECKUX
CBsI3€EM.

Crenenb oxucieHusd. CpaBHEHHME CTEIEHU OKHUCICHUS W BAJICHTHOCTH.
[IpaBuna pacuéra cTeneHel OKUcaeHus Mo (popmMysiaM XUMUYECKUX COCTUHECHUM.

OKUCINTETLHO-BOCCTAHOBUTENBHBIE — peakuuu. OnpenesneHue  CTENeHeu
OKHUCJICHHUS JJI1 DJEMEHTOB, OOpa3yroIIUX BEIIeCTBAa Pa3HBIX KIACCOB. Peakmuu
MOHHOTO OOMEHAa W OKHCIMTEIhbHO-BOCCTAHOBUTENbHBIE peakinuu. OKUCITUTENh U
BOCCTAHOBUTEIb, OKHUCIEHHE U BoccraHoBieHue. (CocraBlieHME YypaBHEHUU
OKHUCJIUTEIPHO-BOCCTAHOBUTEHHBIX PEAKITUN METOJIOM AJIEKTPOHHOTO OasiaHca.
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JeMoHCTpanumn

« Buneo pparmentsl «MoHHAst XuMUYECKast CBSI3b ».

« Buneopparmentsl «KoBaneHTHassXuMudeckasi CBS3b».

« Kojutekumst  BelIECTB  MOJIEKYJISIPHOTO U aTOMHOTO  CTPOEHHSL.
(BunmeodparMeHr)

« Buneopparmentsl «MeTannuueckas XMuMU4ecKas CBSI3b».

« Komutekumst «MeTasisl U CriiaBbI».

« BzaumozaencTere NUHKA C CEpOM, COJITHOW KHMCIIOTOM, XJIOPHIOM MeEIu
(11).

« ['openune maruus.

9 knace
IloBTOpeHne u 00001IeHNEe OCHOBHBIX BOIPOCOB Kypca 8 kiacca. Xummuueckue
peakuuu (54)
bunapubsie coenunenusa. Oxkcunbl. ['mapokcunpl. Comu. OO000IIeHHE CBEIEHUN O
XUMUYECKUX peakiusax. Kiaccudukanus XUMUYECKHUX peakIUil Mo pa3IudHbIM
OCHOBAHMSIM: COCTAaBy W UHCIY pEarupylolux ¢ OoOpa3yIolUXCs BeIIeCTB,
TeroBoMy 3¢ (heKTy, HaAIpaBICHUIO, U3MEHEHUIO CTEMEHEH OKHUCIICHHS SJIEMEHTOB.
[ToHATHE O CKOPOCTHM XUMHUYECKOW peakuuu. PakTopbl, BIUSAIONIME HA CKOPOCTH.
[Tonsatue o xaraimzarope. Knaccudukanuss XUMHUYECKUX PEAKIUl MO pa3IMuHbIM
MpU3HAKaM: YHUCIY MU COCTaBY MCXOJHBIX M TOJYYEHHBIX BEIIECTB; HU3MEHEHUIO
CTETICHEW OKHUCIICHUS] aTOMOB XHUMHUYECKHUX JJIEMEHTOB; TMOTJIOMICHUIO WU
BBIJICJICHUIO YHEPTUH.
Jemoncrpanuun. Komnekuus MeTamuioB, HEMETAIUIOB., OKCHIOB METAJJIOB, COJIEH
KHCJIOT. 3aBUCHUMOCTh CKOPOCTH pPEakUUHh OT PA3IUYHBIX (PAKTOPOB (MPUPOIBI
pearupymonmx  BEIECTB, KOHIICHTpAIIUH, MJIOIAIA CONPUKOCHOBEHMUS,
TEMIIepaTyphI).
JlaGopaTopHbie onbIThl. Peakius HelTpanuszanuu. B3anmoneiicTBue cepHOM
KUCJIOTBl C OKCHUIOM MeAu 2. 3aBUCUMOCTb CKOPOCTH PEaKIUU OT Pa3IUyHbIX
dakTOopoB  (IpUPOABI  pEarupyrolIuxX  BEHIECTB, KOHIEHTpAIMH, IUIOIIAIx
COTIPUKOCHOBEHHUS, TEMIIEPATYPHI).
Xumuveckue peaknum B pactsopax (10u)
[ToHsTHEe 00 SJEKTPOIUTUUYECKON TUCCOIUALMHU. DJIEKTPOJUTHI M HEIJICKTPOJHUTHI.
MexaHu3M AUCCOLMAIMN DJIEKTPOJUTOB C Pa3IMYHbIM XapakTepoMm cBsi3u. CTemneHb
ANEKTPONUTHYECKON auccorpanuu. CuiabHble U ciabble 3JeKTpOauThl. OCHOBHBIC
MOJIOKEHHUSI TEOPUU  DJIEKTPOJUTHYECKOM Auccoruanuu. VoHHBIE ypaBHEHUS
peakiuii. Peakiuu oOmena, uaynme A0 Kodma. Kriaccudukauuss MOHOB U UX
cBorictBa. Kucnotel, ux kinaccudukaius. Juccomuanus KUCIOT U MX CBOMCTBa B
CBET€ TEOPUHU DIIEKTPOJUTHUUECKON naucconranuu. MOJeKyJIsipHblE W HOHHBIC
ypaBHeHUs1 peakuuid. Psn aktuBHOCTH MeTaimioB. OCHOBaHUS, WX KiacCUUKAIIHS.
Jucconmannsi OCHOBAaHMM M MX CBOMCTBA B CBETE€ TEOPUU JIIEKTPOJIUTHUUECKOU
IUccoLMani. B3anMoaeiicTBME OCHOBAaHHNA C COMIMH. Mcrmonb3oBaHWEe TaOJIUIIBI
pacTBOPUMOCTH  JJII  XQpPAKTEPUCTUKU  XHMMHYECKUX  CBOMCTB  OCHOBaHUM.
BzaumopeiictBue mienouei ¢ okcuaaMu HeMmeTamioB. Coln, WX OUCCOLMALHS U
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CBOMCTBA B CBETE TEOPUM IJIEKTPOJUTHUYECKOW Jucconuanuu. B3anmopaencrsue
COJIEH ¢ MeTaJllaMH, OCOOCHHOCTH ITHX peakiuii. BzauMoencTBre comeit ¢ CoIsIMH.
Hcnonb3oBanue TaOMMIBI PACTBOPUMOCTH JUIS  XapPAKTEPUCTUKH XUMHUYCCKUX
CcBOMCTB coJier. [ maponus conen. [lkama pH.

JemoncTpanuu. VcnblTaHWe BEIIECTB M MX PACTBOPOB Ha JJIEKTPOINPOBOJHOCTD.
OrnpeneneHue xapakTepa cpelibl B paCTBOpax COJIEH.

JlaGoparopHble onbIThbl. B3anumoieiicTBE pacTBOPOB XJIOPUIA HATPUS M HUTpATA
cepeOpa. IlomydyeHue HepacTBOPUMOIO THUIPOKCHUIA W B3aUMOJICHCTBHUE €ro C
KucinoTaMu. B3amMopeiicTBHe KHCIOT ¢ OCHOBaHHMSAMH. B3amMmoleicTBUE KHCIOT C
OKCHJaMM MeETaJUIOB. BzamMmopaencTBue KHCIOT ¢ MeTauiamMu. Bi3aumopeicTBue
KHUCJIOT C coisaMM. BizamMonelcTBHe Ieiaoueil ¢ Kuciaoramu. Bs3aumopeiicTBue
LIeJI0Yer C OKCUAaMu HeMeTaiia. B3aumonencTeue menouyen ¢ comsimu. [lomydenue
W CBOMCTBA HEPACTBOPHUMBIX OCHOBAHWMW. B3anMoOIelCTBHE OCHOBHBIX OKCHIOB C
KHUcioTaMu. B3auMozencTBHE OCHOBHBIX OKCHJOB C BojoH. B3aumonencTBue
KHUCJIOTHBIX OKCHJIOB C IlleJo4amMu. B3anMonelcTBHE KHCIOTHBIX OKCHAOB C BOHOM.
BzaumoneiictBue cosie ¢ KucioraMu. Bi3amMopencTBHE coed ¢ IeJIodaMM.
BzaumonenctBue conen ¢ cosiMi. B3auMoiericTBrue pacTBOPOB COJIEN C METaJIJIaMU.
HemeTasuibl M UX coeqHeHHUs (25 4acoB)

o OOmas xapakTepUCTHKAa HEMETAJUIOB: MOJOKEHUE B MEPUOAUYECKON CHCTEME
. Y. MenneneeBa, 0COOEHHOCTU CTPOCHHSI aTOMOB, 3JIEKTPOOTPUIIATEIHLHOCTD
KaK Mepa «HEMETAJUTUYHOCTHY, pan AIEKTPOOTPUIIATETLHOCTH.
Kpucraninueckoe CTpOCHHE HEMETAIIOB - MPOCTHIX BEMIECTB. AJUIOTPOMUSA.
dusnyeckrue CBOMCTBA HeMeTaNIOB. OTHOCHTENIBHOCTh ITOHATHM «METay,
CHEMETAILI.

e B oxopo a. Ilonoxenne B n€EpUOIMIECKON CUCTEME XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CTpoeHue aroMa U MOJEKyJbl. DU3nueckrue U XUMHYECKUE
CBOMCTBa BOAOPO/IA, €r0 MOJTYyYEeHUE U IPUMEHEHHE.

e OOmasg xapakTepUCTHKAa raqloreHo B. CTpoeHHEe aTOMOB.
[Ipoctbie BemiecTBa, UX (PU3NYECKHE W XUMHUYECKHE CBOMCTBA. OCHOBHBIE
COCMHEHHUS TaJOT€HOB (TajJOreHOBOJAOPOABl M TaJOTeHUJIbI) MX CBOMCTBA.
KauecTBennas peakiusa Ha xjopuj-uoH. Kpatkue cBeneHus o xjope, 6pome,
brope u wome. IIpuMeHeHHe  TaJOT€HOB U  HUX  COCIUHECHUI
B HAPOJIHOM XO35MCTBE.

o Cepa. Crpoenue aToma, aJZIOTPOIHS, CBOMCTBA M IPUMEHEHUE POMONYIECKOM
cepol. Oxcunbl cepsl (IT) u (VI), ux nomydyeHue, cCBOWCTBA M NMPUMEHEHUE
CepoBojiopojiHasi U cepHucTas KUCIOThbl. CepHas KHUCIOTa U €€ COJHU, HX
MpUMEHEHNEe B HAPOHO X03sicTBe. KauecTBeHHas peakiius Ha Cylb(aT-HuoH.

e A 3 0 1. CrpoeHHEe aToMa M MOJEKYJbI, CBOMCTBAa IPOCTOr0 BEIIECTBA.
AMMUaK, CTpoeHHUE, CBOMCTBA, MOJy4eHUE U nnpuMeHeHue. Coin aMMOHHUS, UX
cBorictB U mpumenenue. Oxkcunapl azotra (II) u (IV). AszorHas kuciora, ee
CBOMCTBA W mpuMeHeHue. HuTpaTel 1 HUTPUTHI, TPOOJIEMa UX COAEpKaHUS B
CEJIbCKOXO3SIMCTBEHHOM NPOAYKIIMU. A30THBIE YA00pEHHUS.
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® o ¢ ¢ o p. CrpoeHune aToma, amIOTPOMHs, CBOMCTBA OEJIIOTO U KPAaCHOTO

dochopa, ux mpumenenue. OcHOBHbIE coemuHeHHs: okcua ¢ochopa (V),

optodochopHas kucnota u dhocharsl. PochopHbie yT10OpEHUS.

e Yranep o a CrpoeHue aroma, ajIOTPOIUs, CBOWCTBA aJIOTPOMHBIX
moaudukanuii, npumenenue. Okcuabl yraepoga (1) u (IV), ux cBoiictBa u
npuMmeHeHue. KayecTBeHHas peakuuss Ha Yyryekuciblid ra3. KapOoHatsi:
KalblUT, COJla, TMOTall, MX 3HAUYE€HHE B TMPUPOJEC M >KU3HU UEJOBEKA.
KauecTBeHHas peakuusi Ha KapOOHAT-HOH.

o YrueBompopasl. XUMHUYECKOE CTPOCHHE OpPraHMYECKHX BeHecTB. MeraH.
OtaH. OTwiieH. AuetuieH. ['opeHue yrieBoaopoaoB. KauecTBeHHbIE peakiuu
Ha HEMpeJeabHbIE YTIEeBOAOPOAbl. DTUIOBRIN ciupT. ['nuniepun kay. Peakius
Ha MHOTOAQTOMHBIE CIIUPTHL. Y KCYCHas KUCIIOTA.

« KpewMHu i CrpoeHne aroMa, KpUCTAUIMYECKUN KPEMHHI, €r0 CBOMCTBA U
npumeHenue. Okcua kpemuus (IV), ero mnpupojaHbie pa3HOBUIHOCTH.
Cunukatsl. 3HaU€HHE COCJUHEHUN KPEMHHUS B KMBOM M HEXXHUBOU MPHUPOJIE.
[ToHsiTHE O CUITMKATHOW TPOMBITIUICHHOCTH.

o Jemoncrpamun. OOpa3iibl rajJoreHoB - MPOCTHIX BelIlecTB. B3aumopeicTBue
raJIOTEHOB C HaTpUEM, aIFOMUHUEM. BhITecCHEHIE XJI0poM OpoMa WM Moja U3
pacTBOPOB UX COJIEH.

« BzauMmogelicTBue cepbl ¢ METAIIAMH, BOJIOPOJIOM U KUCIOPOAOM.

o DB3sauMopnencTBME KOHUEHTPUPOBAHHOM a30THOM  KHCIOTBI C  MEIBIO.
[lormomenrie yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBieHue
Meau u3 ee okcuiaa yriaem. OOpasibl IPUPOAHBIX COECAMHEHUHN XJIopa, Cephl,
docdopa, yriepoaa, kpemHus. OOpa3ubl BaXHEHIIUX IS HAPOIHOTO
X035iCcTBa Cyibh(}aToB, HUTPATOB, KapOoHATOB, (ocdaroB. OOpa3lbl CTEKIIA,
KEpaMUKH, [IEMEHTA.

o Jlaboparopubie onbiThl. /. KadecTBeHHass peakiusi Ha XJIOPHUA-HOH.

8. KauectBennast peakiusi Ha cyinbdar-uoH. 9. PacmosnaBanuwe coseit

ammonusi. 10. IlomydyeHue yriaekucioro rasa M ero pacrno3HaBaHue. 11.

KauectBennas peakiusi Ha kapOboHaT-uoH. 12. O3HaKOMIJICHHE C MPUPOTHBIMU

CUJINKATAMMU. 13. O3HakoMIIeHHE C  MNPOAYyKLIMEU CUJINKAaTHOU
POMBIILJIEHHOCTH.
o IIpakTHyeckas padoOTHI: «IJKCIEPUMEHTAIIbHBIE  3a/laud [0 TeME

«llToarpynna xuciopona», «PelieHne 3KCepuMEHTANBHBIX 3a/a4 0 TeEME
«lToarpynna azora u yriiepoga»
«IKCIEPUMEHTAJIbHBIE 3a7]a4H Ha PACTIO3HABAHUE BEILIECTBY

Metasuibl 1 ux coequnenus (17 yacos)

o llonoxxeHne MeTaIOB B IMIEPUOIUUECKON CUCTEME XUMUUYECKUX JJIEMEHTOB [l.
N. MenngeneeBa.  Merammyeckass — KpUCTAUIMYECKAss  pEIIETKA U
MeTaJTHYecKass XuMuueckas cBsa3b. OOmume (Gu3nyeckue CBOMCTBA METAJIOB.
CrutaBbl, MX CBOMCTBAa M 3HauyeHHE. XHMMHUYECKHE CBOMCTBA METAJLIOB Kak
BOCCTAHOBUTENEN. DIEKTPOXMMHYECKUN PsIi HANPSIKEHUM METaJUIOB U €ro
UCIIOJIb30BAHUE [UI XAapaKTEPUCTUKU XUMHUUYECKUX CBOMCTB KOHKPETHBIX
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metamioB.  CnocoObl  TMOMy4YyeHUS  METAIOB:  MHPO-, THAPO- U
anekTpoMetasutyprusi. Kopposusi MeTamioB u criocoObl 00pbObI C HEMl.
ObOmas XapaKTepUCTHUKA N[EJOYHBIX METaJloB. Meramuibl
B npupoze. O0ume crnocodsl ux nonydeHusi. Ctpoenue atomos. lllenounsie
METaJlIbl TPOCThIE BEIIECTBA, MX (PU3NYECKUE U XUMHUYECKHE CBOWCTBA.
Baxnelimue coeAMHEHUs MIEJTOYHBIX METAJUIOB — OKCHUIbI, TUAPOKCUIBI U
conmu (XJIOpuAbl, KapOOHaThl, CyJIb(aTbl, HUTPATHI), HX CBOMCTBA U
IIPUMEHEHUE B HAPOJIHOM X03stiicTBe. KanuitHeie yaoOpeHus.

OO0mas XapaKTEpUCTHUKA 3JIEMEHTOB I'JIaBHOMW NOArPyNHIbI
II rpynnsl Crpoenue atomoB. lllenouno3emenbHble METAUIBI - IPOCTHIE
BEIIECTBA, NX (U3MUECKHUE U XUMUYECKHAE CBOMCTBA. BaskHee coequHeHns
HIEJI0YHO3EMENBHBIX METAJIOB — OKCHUbI, TUAPOKCHIBI U COJU (XJIOPHIIBI,
KapOOHAaThl, HUTPAThL, Cyab(paTel U (ocdaTkl), UX CBOWCTBA U NIPUMEHEHUE B
HapOJHOM XO3S5IMCTBE.

A 1o MuH U K CrpoeHue atoma, pU3NUYECKUE U XUMHUYECKUE CBOMICTBa
npocroro BemectBa. CoeIMHEHUs aNOMMHMS OKCHJ M THUIPOKCHA, HX
amporepHblid  xapaktep. Baxdeimme conu amomuHus. [IpuMenenue
QIFOMUHUS U €r0 COEIMHEHUI.

XK e 1 e 3 0. Ctpoenue atoma, pusndeckrue 1 XMMHUUECKHE CBOMCTBA IIPOCTOTO
BemtectBa. I'enermueckue psgsl Fe** n Fe*'. Kauectennbie peakuun Ha Fe
Fe’*. Bawxmueifmme comu kemesa. Meramtypris. JIOMEHHBIH —poIecc.
ITepepaboTka uyryHa B cTajib. 3HAaUEHUE JKeJie3a, €ro COCIMHEHUH U CIJIaBOB B
IIPUPOJIE U HAPOJHOM XO3SMCTBE.

JMemoncTpanuu. OOpa3upbl IMEJIOYHBIX M HIEJIOYHO3EMEIbHBIX METAIJIOB.
OGpa3upbl craBoB. B3aumoneicTBUe HATpus, JUTHS U KalblUS C BOJOH.
B3aumopeiictTBue HaTpus W MarHusg C  KACJIOpoAoM. Bsammoperctsue
MeTaiioB ¢ HeMetaiaMu. [Tonydenne runpokcunos xenesa (I1) u (III).
Jlaboparopubie onbIThbl. 2. O3HakOMJIEHHE C OOpas3lamMud MeETauioB. 3.
B3anmoeiicTBrEe METAIIIIOB C pacTBOpaMH KUCIOT U coneil. 4. O3HaKOMIIEHHE
¢ oOpa3iamMu IpUPOJIHBIX COSAMHEHUN: a) HATPHs; 0) KaJIbIUs; B) alFOMUHHUS;
r) xene3a. 5. [lonydeHue rugpoKcuia allOMUHHS U €r0 B3aUMOJICUCTBUE C
pacTBOpaMH KHMCIOT ¥ mienoueil. 6. KauecTBeHHbIE peakiuy Ha HOHBI Fe* u
Fe®*.

IIpakTnueckass  pabora  «OCylIECTBIEHHWE  LEMNOYKH  XUMHYECKHX
IIPEBPALLCHUNA METAJIJIOB)

IIpakTnuyeckasi padora « llonyyeHnue n cBOMCTBA COEAUHEHNUI METAIIOBY.

XuMHUs ¥ OKpY:Kaoumas cpeaa (24)

Crpoenune 3emun: SApO, MaHTHSA, 3€MHas KOpa, UX XUMHUYECKUH COCTaB.
JIutocepa. Munepansi. Pyasl. Ocagounsie mopossl. [lone3npie nCkomaeMsie.
I'mapocdepa. Atmocdhepa. Wcrtounumku 3arpssnenuss OC. I'nmoOanbHble
AKOJIOTUYECKHE TMPOOJIEMbl: MAapHUKOBBIA A(PQPEeKT, KUCIOTHBIE HOXKIH,
O30HOBBIE JBIPbl. MEXIyHapOIHOE COTPYAHMYECTBO B 00JIACTH OXpaHbl
IPUPOJIBI.

Jemoncrpanun. Konnekuus MUHEpPaIoOB U TOPHBIX NOPOA, PYABL.
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O0001meHne 3HAHUI 10 XMMHUHM 32 Kypc OCHOBHOM mKoJbl. [loaroroska k OI'J.
(79)

CrpoeHune aroMa B COOTBETCTBUM C ITOJIOKEHUEM XUMHUYECKOro 3yeMeHra B IIC.
CrpoeHue BeneCTBa: XUMUYECKAs CBSA3b M KPUCTAJUINYECKHUE PEIIETKH. 3aBUCUMOCTD
CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMH IPOCTBIX BEIIECTB OT IOJIOKEHMSI DJIEMEHTa B
[IC. Ilpu3Haku ¥ IpOTEKaHWE XMMUYECKUX peakiuil. Peakuuu MOHHOro obOMmeHa.
OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE  pEaKIMU. XHMHYECKUE CBOMCTBA KHCIIOT,
OCHOBaHMH, COJICH, OKCHUJIOB.

TemaTnueckoe INIAHUPOBAHUE MPEAMETA «XHUMUD»

8 kiace, 68 uacosn

Ne Ha3BaHnmue pa3zjaeia KosnvecTBo 4acoB

1 HavanpHble NOHATHA U 3aKOHBI XUMUHU 20

2 Baxueiiive mpencraBuTeNn HeopraHuyeckux | 18
BemiecTB. KonnyecTBeHHbIE  OTHOIICHHUS B
XUMUHU

3 OcHOBHBIE KJIACCBI Heopranndeckux | 10
COEIMHEHUN

4 [lepuonnuecknii 3akOH ©  TepuogUYecKas | 8
cucrema XUMHUYECKUX AIIEMEHTOB
JI..MenneneeBa. CTpoeHue aroma

5 XUMHUYECKas CBA3b. 10
OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIIUU
Pesepn 2

9 kjaacc, 68 uacos

Ne Ha3Banue pasaena Kosn4ecTBo 4yacos

1 IToBTOpeHHE OCHOBHBIX BOIPOCOB Kypca 8|5
Kjacca. XUMHUYECKHE PeaKIuu

2 XHUMUYECKUE PEAKIIMU B PACTBOPAX 10
3 HemeTaiisl n nx coequHEHUS 25
4 MeTanisl 1 UX COSTUHECHUS 17
5 XUMUS 1 OKpYy>Karomias cpeaa 2

OO6o0menrne 3HaHUM MO XUMUU 3a Kypc | /
OCHOBHOI1 1IKOJIBL. [loaroroska x OI'D.

Peszeps 2
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