Pa0o4as mporpamMmma no y4eOHOMy npeaMery «XuMush»
8-9 ki1accel

Ili1anupyemble pe3yJibTaThbl OCBOCHUS Y4eOHOI0 nmpeaMeTa « XUuMHsI»

JINYHOCTHBIE Pe3yabTAThI:

00yUaroLUIiCs T0JKEH:

1. 3HamMb U NOHUMAMD.

® OCHOBHBIE HCTOPUYECKUE COOBITHS, CBA3AHHBIC C Pa3BUTHEM XUMHUHM U OOIECTBA; JOCTH)KCHUS B
00JacTi XUMHH U KyJIbTYypHbIE TPAJAULIUU (B YACTHOCTU, HAYUHBIE TPAJUIIMH) CBOCH CTpaHbl;

® 00IIIEMUPOBBIC TOCTHIKEHUS B 00J1aCTH XHUMHUH;

® OCHOBHI 3JJOPOBOTO 00pa3a KU3HH; IPABHIIA TTOBEICHUS B YPE3BBIYANHBIX CUTYAIUSIX, CBSI3aHHBIX
C BO3JICHICTBHEM PA3IMYHBIX BEIIECTB; COMMAIBLHYIO 3HAYMMOCTh U COZIep)aHue Mpodeccuii, CBI3aHHBIX C
XHMHEH;

® OCHOBHBIC MpaBa W OOS3aHHOCTH TpaxKTaHWHA (B TOM WYHCJIEC Y4YAIllerocs), CBSI3aHHBIC C
JTUYHOCTHBIM, TPOGECCHOHATBHBIM U JKU3HEHHBIM CAMOOIIPECIICHUEM;

2. UCNBIMBLBAMNY.

® YyBCTBO TOPJOCTH 32 POCCHMCKYID XMMHYECKYI0 HAyKy M YBKEHHUE K HCTOPHH €€ Pa3BUTHSI,
yBa)XKCHHE U MPUHSATHE JOCTH)KEHUI XUMHUH B MUPE;

® YBOXCHUE K OKPYXAIOIMUM (YJallAMCS, YIUTEISIM, POJHUTEISAM H Jp.) — YMETh CIYIIaTh U
CJIBINIATH MMAPTHEpa, MPU3HABATH MPABO KAXKIOTO0 Ha COOCTBEHHOE MHEHHE W NMPUHUMATH PEHICHHS C
Y4ETOM IO3ULIMN BCEX YUaCTHUKOB;

® CaMOYBKEHUE M SMOIMOHATBHO-TIOJIOKUTEIFHOE OTHOIIICHUE K ce0e;

3. NPUHABAMD '

® [IEHHOCTH 3JI0pPOBbs (CBOETO U APYTHUX JItOJIeH);

® HeOOXOIMMOCTh CAMOBBIPAKEHHUS, CAMOpEATHU3AIIH, COIIHAILHOTO MPU3HAHUS;

4, 0CO3HABAMD.

®TOTOBHOCTH (WJIH HErOTOBHOCTh) K CAMOCTOSITCIBHBIM IOCTYIKaM U JICUCTBHSM, HPHHSITHIO
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI,

® FOTOBHOCTbH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKaTh M OTCTaMBATh CBOIO MO3HUIIMIO U KPUTHYHO
OTHOCHUTBCSI K CBOMM ITOCTYITKAM;

S. nposAGIAmb.

® TOOPOXKENATENHHOCTh, TOBEpHUE M BHUMATEIBHOCTh K JIFOJISIM, TOTOBHOCTh K COTPYJHUYECTBY U
Ipyx0e, OKa3aHUIO TIOMOIIN HYXKIAIOIUMCS B HEH;

® YCTOWYMBBIA TO3HABATENbHBIM WHTEPEC, MHUIMATHBY M JIOOO3HATETHFHOCTh B M3YyYEHHH MHUpPa
BEIIECTB U PEaKINi;

® [[CJICYCTPEMJICHHOCTh M HACTOWYMBOCTH B JOCTHIKCHHUH IIEJICH, TOTOBHOCTh K TIPEOJIOJICHHIO
TPYIHOCTEN;

¢ yOEKACHHOCTh B BOBMOYKHOCTH MMO3HAHUS MPUPOBI, HEOOXOAUMOCTH Pa3yMHOTO HCIIOIb30BaHU
JOCTUKEHHUH HayKU M TEXHOJOTUH ISl pa3BUTHI OOIECTBA;

6. yMmemy:

® YCTaHABIIMBATh CBS3b MEXIY ILIENBI0 M3YUEHUS XUMHUU U TEM, JUIsl Yero OHa OCYIIECTBISETCS
(MoTHBaMHu);

® BEITIOJTHATH TPOTHOCTHYECKYIO CAMOOIICHKY, PETYIUPYIONTYI0 aKTHBHOCTh JIMYHOCTH Ha JTaIre ee
BKJIFOUCHUS B HOBBIW BUJI ICATEIIBHOCTH, CBSI3aHHBIN C HAYAJIOM U3YYCHHS HOBOTO YI€OHOTO IIpeMeTa —
XUMHH;

® BEITIOJTHATE KOPPUTHPYIOIIYIO CaMOOIICHKY, 3aKJTIOYAOIIYIOCS B KOHTpPOJIE 3a IPOIECCOM
W3YYCHHUS] XUMUU U BHECEHHH HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JSTamaMm M croco0am
W3YYCHHS Kypca XUMUH;

® CTPOUTH JKU3HEHHbIE U MPO(EecCHOHANbHBIE IUIAHBI C Y4YEeTOM KOHKPETHBIX COIHUAIbHO-
HUCTOPUYECKHUX, TOTUTHIECKUX ¥ SKOHOMHYECKHUX YCIIOBHIA;

® 0CO3HaBaTh COOCTBEHHBIC IICHHOCTH M X COOTBETCTBHE IPHHUMAEMBIM B JKU3HH PEIICHUSM;

® BECTH JIMAJIOT HAa OCHOBE PAaBHOTIPABHBIX OTHOIICHUIA W B3AMMHOT'O YBAKEHUS;

® BEHIJICIISATH HPABCTBEHHBIN aCIEKT MOBEACHHUS U COOTHOCUTH MTOCTYIKH (CBOW M JPYTUX JFOJCH) U
COOBITHS C IPUHATHIMH STHICCKUMH HOPMaMH;

®B [Mpenerax CBOMX BO3MOXXHOCTEH MPOTHUBOACHCTBOBATH JCHCTBUSAM W  BIUSHUSAM,
MIPEJICTABIISAIONINM YTPO3Y KU3HHU, 30POBBIO U 0€30MACHOCTH JIMYHOCTH U O0IIeCTBA.



MeTtanpeaMeTHble pe3yJabTaThl:

PeryasituBubie YY /|

1. YMeHHEe caMOCTOSTEIBHO OINpPEACNATh Ienu OOy4eHHs, CTaBUTh U (HOPMYIUPOBATH HOBBIE
3ajaun B ydeOe W T[O3HABATEIbHOW JEATENbHOCTH, pPa3BUBAaTh MOTHBBI M HMHTEPECHl CBOEH
MMO3HABATEIBHOU JesATeIbHOCTH. OOYyJarOIIHIICS CMOXKET:

® AHATM3UPOBATH CYIIECTBYIONINE U TNIAHUPOBATH OYAYIIHe 00pa3oBaTEIbHBIC PEe3YIbTATHI;

® UICHTU(PUITUPOBATH COOCTBEHHBIE TIPOOJIEMBI U OTIPEICIIATH TJIABHYIO MPOOIIEMY;

® BLIJIBUTATh BEPCUU PEIICHUS MPOOIeMBbl, (OPMYIHPOBATH THIIOTE3bI, MPEIBOCXHINATh KOHECUHBIN
pe3yibTarT;

®CTAaBUTh I[ETb JEATCIIBHOCTH HA OCHOBE OMNPEACICHHOW TPOOJeMbl H  CYIIECTBYIOIIUX
BO3MOXKHOCTEIA;

¢ hopMyMpoBaTh yueOHbIE 3a]]a4M KaK IIard JOCTHYKEHHUS IMOCTABICHHOM IeNIN JeATEeIbHOCTH;

© 000CHOBBIBATh 1ICJICBBIE OPUEHTUPBI W TPUOPUTETHI CChUIKAMH Ha IIEHHOCTH, YKa3bIBas M
000CHOBBIBAs JIOTHYECKYIO MMOCIIEA0OBATEILHOCTD I1aroOB.

2. YMeHHE CaMOCTOSTCNIbHO IUIAHMPOBATh WYTH JIOCTHDKEHHUS IeJe, B TOM YHCIE
aNbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambosiee AP(GEKTUBHBIE CIOCOOBI pPEIICHHS YYEOHBIX |
MO3HABATENBHBIX 3a/1a4. OO0YyJarOHIICS CMOXKET:

® OIIpEICNIATh HEOOXOUMBIC IEUCTBHE(s]) B COOTBETCTBUM C YUeOHOW M TIO3HABATEILHOM 3a/1aueii u
COCTaBJISITh AITOPUTM HX BBIIOJTHCHHSI,

© 000CHOBBIBATh U OCYILECTBIATH BBIOOp Hambosee 3 (HEeKTUBHBIX CIIOCOOOB pelIeHHs] YI€OHBIX U
MMO3HABATENbHBIX 3a/aY;

® OTIPEICIIATE/HAXOIUTh, B TOM YHCIIE U3 MPEIJIOKCHHBIX BapUAHTOB, YCJIOBHUS IS BBITIOJHCHUS
yaeOHOW U TTO3HABATEIILHOM 3a/1a4W;

® BLICTPanBaTh KU3HEHHBIC TUIAHBI Ha KPAaTKOCPOYHOE Oyayiee (3asiBIATH LIE€JIEBbIE OPUEHTHUDHI,
CTaBUTh aJIeKBaTHbIE MM 3a/ladydl M TMpeajaratb ICHCTBHs, yKas3biBas U OOOCHOBBIBAas JIOTUYECKYIO
MOCIICI0BATEIHLHOCTD IIIaroB);

¢ BLIOWpATh M3 MPEJIOKEHHBIX BApPUAHTOB M CaMOCTOSITEIIBHO HCKaTh CPEACTBa/pecypchbl Ui
pelIeHus 3a/1a4u/qOCTHXKCHUSI 1ICIIH

® COCTAaBIIATH TUTAH PEIICHUS TPOOJIEMBI (BBITIOJTHEHHS MPOCKTA, TPOBEICHUS UCCIICAOBAHNUS);

® OTIPEICIIATh TOTEHITUAIBHBIC 3aTPYAHCHHS TIPU PEIICHUH YYeOHOW M MO3HABATEIILHOM 3a/laud |
HAXOJUTh CPEACTBA JUIS UX YCTPaHEHUS;

® ONIMCHIBATH CBOWM OMBIT, OGOPMIISIL €ro IS Tepeqavyd APYTUM JIIOJSM B BUJE TEXHOJOTHUHU
pEIIeHUs TPAKTUIECKHX 3a7ad OMPECIICHHOTO K1acca;

® [IJITAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUAYATbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHUTH CBOW JEHCTBUS C IUIAHUPYEMBIMH pE3ylbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOSH JCSITEILHOCTH B MPOIIECCe AOCTHKCHHS PE3yNIbTaTa, ONMPeIeIsaTh CIIOCOObI ISHCTBUN B
pamMKax MpeayoKEHHBIX YCIOBUN M TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUHU C
u3MeHstoencs cutyanueil. O0yJyaronuncs CMOXeT:

® OTIPEIENIATh COBMECTHO C TEJAaroroM W CBEPCTHUKAMH KPUTEPUU TUIAHUPYEMBIX PE3yNbTaTOB U
KPUTEPUHU OIIEHKH CBOEH Y4eOHOH eaTelbHOCTH;

® CHCTEMATH3UPOBaTh (B TOM 4YHCJIC BBIOMPATh MPUOPUTETHBIE) KPUTCPUU ILIAHHPYESMBIX
PE3yJIbTaTOB M OI[CHKU CBOCH JCATEILHOCTH;

¢ 0TOUpaTh WHCTPYMEHTHI N7l OIEHUBAHUS CBOEH NEATEIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJb
CBOCH JIEATENLHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHU;

® OIICHUBATh CBOIO JIEATCIILHOCTh, APTYMEHTHPYS TPUYHHBI JIOCTWDKCHUS WJIH OTCYTCTBHS
TUTAHAUPYEMOTO pe3ysIbTaTa,

® HAXOJIUTh JIOCTAaTOYHBIE CPEICTBA [JIs BBIMIOJIHEHUs Y4YEOHBIX ACHCTBHI B HM3MEHSIOMIEHCS
CUTYAITUU W/WJIA TIPH OTCYTCTBHH ILNIAHUPYEMOTO Pe3yJIbTaTa,;

e paboTas Mo CBOEMY IJIaHy, BHOCHTh KOPPEKTUBBI B TEKYIIYIO JIEATEIHHOCTh HA OCHOBE aHAIIM3a
W3MEHEHUN CUTYAIUH 7S TIOTy4YeHUS 3alUIaHMPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ybTaTa;

® YCTAHABIIMBATh CBS3b MKy IMOJTYICHHBIMU XapaKTePUCTHKAMH TPOJYKTA U XapaKTePUCTHKAMH
mporecca JCATENIbHOCTH M IO 3aBEPIICHUW JISATSIBHOCTH TpeljlaraTh W3MEHCHHE XapaKTePHUCTUK
mpolecca s MOJTy4YeHHs YITY4IIeHHBIX XapaKTePUCTHUK MPOIYKTa;

® CBEPSATH CBOM JICHCTBUS C IIEJIBIO U, PH HEOOXOMMOCTH, UCITPABIIATH OIUOKH CAaMOCTOSITEIILHO.

4, YMeHHe OIeHWBaTh MPABWJIBHOCTh  BBIMOJHEHUS Yy4eOHOW 3amadu, COOCTBEHHBIC
BO3MOXXHOCTH €€ perieHust. OOydaronuics CMOXKeET:



® OIIpENIENATh KPUTEPHH MPABUIBHOCTH (KOPPEKTHOCTH) BHITIOHEHUS YUeOHOH 3a1a4H;

® aHAIM3UPOBaTh W OOOCHOBBIBATH IPUMEHEHHWE COOTBETCTBYIOIIETO MHCTPYMEHTapus JUIs
BBITIOJTHEHUS Y4eOHOI 3a/1auu;

® CBOOOJTHO TOJIB30BATHCS BBIPAOOTAHHBIMU KPUTEPUSIMH OIEHKU U CAMOOIEHKH, UCXOJISl U3 LIETH U
UMEIOIIUXCS CPEJICTB, pa3inyasi pe3yinbTaT U CIIOCOOBI ICHCTBU;

® OIICHUBATh MPOAYKT CBOEU NIEATEIHHOCTH IO 33aJaHHBIM U/MIU CAMOCTOSITENIbHO OMpEesIeHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESTEIIbHOCTH;

© 000CHOBBIBATh JOCTHKHMOCTh IIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

¢ pukcUpoBaThH U aHATU3UPOBATH AMHAMHUKY COOCTBEHHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

5. Brnagenue ocHOBaMH CaMOKOHTpPOJIS, CAMOOLIEHKH, MPUHATUS PELICHUA U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U mo3HaBaTeIbHOU. OOYyJarOIUNCsS CMOKET:

e Ha0NI0/IaTh M AHAJIM3MPOBATh COOCTBEHHYIO YYE€OHYIO W II03HABATEIbHYIO JAEATEIbHOCTh U
JEeSTENLHOCTh IPYTUX 00yYaIONINXCs B IMIPOLIECCE B3aUMOTIPOBEPKH;

® COOTHOCHUTH pealbHble U IUIAHUPYEeMble pe3yibTaThl HWHAMBUAYAJIbHONH 00pa3oBaTenbHOM
NesITeIbHOCTH U IeNIaTh BHIBOJBL;

® IPUHUMATH PEIICHNE B yUeOHOW CUTYaIlMU U HECTH 332 HETO OTBETCTBEHHOCTD;

® CAaMOCTOSITEIIBHO ONPEICSNISATh NMPUYUHBI CBOETO YCIeXa WM HEYCleXa M HaXOJHUTh CIIOCOOBI
BBIXOJIa U3 CUTYaIlMH HEYCIIeXa;

® DETPOCIIEKTUBHO OMPENENsITh, KaKue JCUCTBUA IO PEHICHUIO Y4eOHOH 3a7aud WM MapamMeTpsl
ATUX JCHCTBUI MPUBEIH K MOJTYYSHUIO UMEIOIIErOCs MPOAYKTa yueOHO! AesITeNIbHOCTH;

® ICMOHCTPHUPOBATH TIPUEMBI PETYIISIIIUH TICHXO(PU3NOIIOTUICCKUX/ IMOIMOHATBHBIX COCTOSTHHIM IS
nocTkeHust d¢p¢dekra ycmokoeHus (YCTpaHEHHS HSMOLMOHAIBHOM HANpSHKEHHOCTH), dddexTa
BOCCTaHOBJICHHsSI (OciallieHuss TpOosBIEHUN yTomieHus), 3¢dekra akTuBU3alMHU (TOBBIIICHUS
MCUX0(U3HOJIOTHICCKON PEaKTUBHOCTH).

ITo3naBartenbnbie YY /]

1. YMeHue omnpenensaTh IMOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTAHABIMBATH AHAJIOTHH,
KJIacCU(UIUPOBATh, CaMOCTOSITENIbHO BBIOMpATh OCHOBAaHUS U KPUTEpUU Ui  KIacCU(pUKaILUH,
YCTaHABIIMBATh TPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOHTH JIOTHUECKOE PACCYXKICHHUE, YMO3aKIIOUYCHHE
(MHIYKTUBHOE, ICTYKTUBHOE, [10 aHAJIOTUH) U JeNaTh BBIBObL. O0yJaromuiics CMOXKET:

e [10I0MpaTh CJIOBA, CONMOMYMHCHHBIC KIIFOUEBOMY CIIOBY, OINPEACISAIONIAE €ro IPU3HAKH U
CBOMCTBA;

® BLICTPAnBaTh JIOTHUECKYIO IEMOUYKY, COCTOSIIYI0 U3 KIIOYEBOTO CIOBA M COMOJYMHEHHBIX €My
CJIOB;

® BBIICTISATh OOIIMI TPHU3HAK JIBYX WJIM HECKOJBKHX MPEIMETOB WM SBICHUH U OOBACHATH UX
CXOJCTBO;

¢ 00BEMHATh TPEIMETHI W SBICHHWS B TPYIIBI 10 OINPEICICHHBIM IPU3HAKAM, CPaBHHUBATH,
KiaccuuIupoBath 1 000011aTh (haKThI U SBIICHNUS;

® BBIJICTISITH SIBJICHHE U3 OOILEro psiia APYTUX SBJICHMUIA;

® OTIpENEeNATh OOCTOSITENLCTBA, KOTOpPHIE MPEANIECTBOBAM BO3HUKHOBEHHIO CBS3U MEXKIY
SBIIGHUSIMU, U3 ITHX OOCTOSITENHCTB BBIICIATH OIPEACTSIONINe, CIIOCOOHBIE OBITh MPUUMHON JTaHHOTO
SIBIICHUSI, BBISIBJIATD IPAYUHBI U CIICJICTBUS SBJICHHIA,

® CTPOUTH pacCyXJIeHHE OT OOIINUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM U OT YACTHBIX SIBJICHHIM
K 00IIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PaCCyKJICHUE Ha OCHOBE CPABHEHHS IMPEJAMETOB U SBJICHH, BBIICISS IMPU dTOM 0OIITHE
MIPU3HAKY;

® 3JIaraTh MOJIYICHHYIO HH(POPMAITUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIraeMoil 3a/1a4u;

® CaMOCTOSITCJIFHO YKa3bIBaTh Ha WHQPOPMAIUIO, HYKJIAIONIYIOCS B IPOBEpKe, MpeiaraTh |
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTH MHPOPMAIUH;

¢ BepOaTM30BaTh IMOLMOHAILHOE BIIEUATIICHNE, OKa3aHHOE Ha HETO HCTOYHUKOM;

® O0BSCHATH SIBIICHUS, MPOIECCHI, CBS3M M OTHOIICHUS, BBISBISIEMBIE B XOJI€ MO3HABATEILHON M
HCCIIEIOBATENLCKON JeSTENbHOCTH (MPUBOAUTH OOBSICHEHHWE C HM3MEHEHHeM (OpPMBI MPEACTABICHUS;
OOBSCHSITH, IETATU3UPYSI WIIH 0000111as1; OOBSICHATH C 3aJJaHHON TOUKH 3PCHHS ),



® BLISIBJISAITh M Ha3blBaTh NPUYMHBI COOBITHS, SBJICHHSA, B TOM YHCIIE BO3MOXHBIC /Haubolee
BEPOSITHBIC TPUYMHBI, BO3MOXKHBIE IOCIEACTBUS 33JaHHOW NPUYHMHBI, CAaMOCTOSATEIBHO OCYIIECTBIIS
IIPUYMHHO-CJIEICTBEHHBIN aHAIIN3;

e JleNlaTh BHIBOJ HA OCHOBE KPUTHUECKOTO aHAJHM3a Pa3HBIX TOUYEK 3PEHUs, MOATBEPKIATh BBIBOJ
COOCTBEHHOM apryMeHTalUel U CaMOCTOATEIBHO MOyYeHHBIMHU TAHHBIMH.

2. VYMeHue cozaBarh, IPUMEHSTh U NIPE0OPa30BbIBATh 3HAKM U CUMBOJIbI, MOJEIIN U CXEMBI
ISl pelIeHUs] y9eOHBIX U TIO3HABATENBHBIX 3a/1a4. OOyUJaronuiics CMOXKET:

¢ 0003HauaTh CHMBOJIOM U 3HAKOM IIPEMET U/UIIHU SIBIICHUE;

® OIIpENIENSATh JIOTUYECKUE CBA3M MEXIY NpeiMeTaMHM W/WIN SABICHUSAMHU, 0003HAuaTh JaHHbIE
JIOTHYECKHUE CBA3H C TIOMOILIBIO 3HAKOB B CXEME;

® c03/1aBaTh aOCTPAKTHBIN MIIM peasibHBIN 00pa3 mpeaMeTa 1/UilH sBICHHS;

® CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4 W/WIIK CII0C00a e pelieHUs;

eco3/aBaTh BepOalbHbIC, BELIECTBEHHbIE W HH(POPMAIMOHHBIE MOJEIH C BBIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK O00BEKTa /s ONpeAeseHHs crocola pelieHus 3aaul B COOTBETCTBUU C
CUTYyalLlUEH;

e [1pe0Opa30BbIBATh MOJENM C LENbIO BBISABIEHUS OOIIMX 3aKOHOB, ONPEAEISAIONIMX JaHHYIO
IIPEIMETHYIO 00J1aCTh;

® [ICPEBOJIUTh CJOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HMHPOPMALUI0 M3 TIpaduvyeckoro WiH
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHUS B TEKCTOBOE, H HA000POT;

® CTPOMUTH CXEMY, QJITOPUTM JAEUCTBUS, WUCHPABIATh WIM BOCCTAHABIMBATh HEU3BECTHBIH paHee
JITOPUTM Ha OCHOBE UMEIOLIErocs 3HaHUsI 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS alITOPUTM;

® CTPOHTH JOKa3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;

® AHAJTM3MPOBATH/Pe(ICKCUPOBATh  OMBIT Pa3pabdOTKM M peanu3alu  y4eOHOTO IPOEKTa,
UCCIIEIOBaHMs (TEOPETUYECKOT0, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOJIEMHON CHTYyaluy,
[IOCTaBJICHHOW LEJIN W/UJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU MPOYKTa/pe3ybTaTa.

3. CwpicioBoe ureHre. OO0yUYarONUIiCsS CMOXKET:

® HaXO/IUTh B TeKCTE TpeOyeMyro HH(OPMAIIHIO (B COOTBETCTBUU C LIENIIMU CBOEH 1€ATEILHOCTH);

® OPUEHTHUPOBATHCS B COJIEPIKAHUM TEKCTA, TOHUMATD LIEIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh
TEKCT;

® yCTaHABJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHI, SBIECHUH, TPOLIECCOB;

® PE3IOMHUPOBATH INIaBHYIO UJIEI0 TEKCTa;

¢ 1pe0o0pa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B JAPYrylH0 MOJAIbHOCTb, MHTEPIPETHPOBATH TEKCT
(XyIOXKECTBEHHBIH M HEXYI0XKECTBEHHBI — yueOHbI, HayYHO-NIOMYJISAPHBIN, HHPOPMALIMOHHBIN, TEKCT
non-fiction);

® KpPUTUYECKH OLIEHUBATh COZIEp)KaHUE U (POPMY TEKCTa.

4.  @opMupOBaHHE U pa3BUTHE OHKOJOTMUECKOTO MBIIUICHHUS, YMEHHE NPUMEHSTh €ro B
[I03HABATEIbHON, KOMMYHUKATUBHOH, COLMAIbHOM NPAKTHUKE M MNPOPECCHOHAIBHON OpUEHTAlUH.
OOyyJaromuiicss CMOXeT:

® OTIPE/IEISITH CBOE OTHOIIEHHE K TPUPOIHOH cperie;

® AHAJTM3MPOBATH BIUSHHUE YKOJIOTHIECKUX (DAKTOPOB HA Cpeay OOMTaHUS )KUBBIX OPTaHU3MOB;

® [IPOBOJIUTH MPUUMHHBIN U BEPOSITHOCTHBIM aHAJIN3 SKOJOTMUYECKUX CUTYalUi;

® [IPOTHO3UPOBATh M3MEHEHUs CUTYyalluM NpU CMEHEe JEWCTBUS OJHOro ¢akTopa Ha JAEHCTBHUE
apyroro (akropa;

® PACIIPOCTPAHATh HKOJOTHYECKUE 3HAHUS M y4acTBOBATh B NPAKTUYECKHX JEJIaX IO 3aIIUTe
OKpY>Karollen Cpeibl;

® BEIpA)KaTh CBOE OTHOLICHUE K TIPUPOJIE Yepe3 pUCYHKH, COUMHEHHSI, MOJIEIH, IPOEKTHBIE paOOTHI.

S. Pa3Butue MOTMBAaLIMU K OBJAJCHUIO KYJIbTYpPOH aKTMBHOTO MCIOJIb30BAHUS CIOBape U
JPYTUX TOUCKOBBIX cucteM. O0yJaronuiicss CMOXKeT:

® OIIpeIENITh HE0OXOAMMBbIE KITFOUEBbIe TOMCKOBBIE CIIOBA U 3aIPOCHI;

® OCYILIECTBJISATh B3aUMOJICHCTBHE C AIEKTPOHHBIMU IIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSIMU;

¢ hopMUpPOBaTh MHOXKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HMCTOYHHKOB JUISI OOBEKTHBU3AINH
pe3yIbTaTOB MOKCKA,

® COOTHOCHTD MOJTyYEHHBIE PE3YyJIbTAThl TOUCKA CO CBOEH JEATEIbHOCTBIO.

KommyHnukatusubie YY /]

1. YMeHrne OpraHM30BHIBATH YUEOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
yYUTEJIeM U CBEPCTHUKaMH; padoTaTh WHAMBHUIAYalIbHO W B TPYIIE: HAXOIUTh OOIee pelIeHHe U



paspemath KOH(IMKTBI HAa OCHOBE COIJIACOBAHMS IO3UIMM M Yydera HHTEPecoB; (OpMYIHPOBATSH,
apryMEHTHPOBATh M OTCTAaUBaTh CBOe MHeHHE. OOyUaromuncs: CMOXKET:

® OTIPEJENIATH BOZMOXKHBIE POJIM B COBMECTHOM I€ATEIBHOCTH;

® UrpaTh ONPEJCICHHYIO POJIb B COBMECTHOM JIEATEIBHOCTH;

® [I[PUHUMAThH MO3UIUI0 COOECeTHNKA, TOHUMAs MO3UIUIO IPYroro, pa3indarh B €ro peuu: MHEHUE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (apryMeHThI), (aKThl; TUTIOTE3bI, AKCHOMBI, TEOPUH,

® OIIpENENATh CBOM JCHCTBUSL M JAEWCTBUS MApTHEPA, KOTOpBIE CIOCOOCTBOBAIM WM
MPENSATCTBOBAIN MPOYKTUBHOM KOMMYHUKAIIUH;

® CTPOUTH MIO3UTHBHBIE OTHOIIICHHUS B Ipolecce Y4eOHOM U MO3HABATEIbHOM 1€ATEeIbHOCTH;

® KOPPEKTHO U apryMEHTUPOBAHO OTCTAaMBATh CBOIO TOUKY 3PEHHUs, B JUCKYCCHUH YMETh BBIABUIATh
KOHTPapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BJIaJCHHE MEXaHU3MOM SKBUBAICHTHBIX 3aMEH);

® KDUTHUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM NPU3HABATh OMIMOOYHOCTD
CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €r0;

e [Ipe/yIaraTh aIbTEPHATHBHOE PEIICHHE B KOH(JIMKTHON CUTYallUH;

® BBIIECIIATE OOLIYIO TOUKY 3pEHHS B IUCKYCCHUM;

® JOTOBapUBAThCA O IpaBWJIaX M BOIpOcax Uil OOCYKIEHUS B COOTBETCTBMM C IOCTaBICHHOMN
repe. rpyImnon 3a1a4yen;

® OpPraHN30BBIBaTh yueOHOE B3aUMOJCHCTBHUE B Tpymie (ONpeaensTh OOIue IeNU, PacipelesTh
pOIH, IOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

eyCTpaHATh B  paMKax  JUaJora  pa3pblBBl B KOMMYHUKAlWUH,  OOYCIIOBJICHHBIE
HETIOHUMaHHEM/HETIPUSTHEM CO CTOPOHBI cCOOECeTHNKA 3a1auu, (POPMBI HIIH COJIEPIKAHUS JHAJIOTa.

2. YMeHHEe OCO3HaHHO MCIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUM C 3ajade
KOMMYHUKAIIMU JJIS BBIPAXKEHHS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEW ISl IUIAHUPOBAHUA U
peryjasiiud CBOEM JEeSATEIbHOCTH; BJIAJICHUE YCTHOM UM MHCbMEHHOM pPEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. OOyJaronuiicst CMOXKeT:

® OTIPEENATh 3a/1a4y KOMMYHHKAIIMHU U B COOTBETCTBUU C HEW OTOMPATh peueBbie CPE/ICTRA;

¢ 0TOMpaTh U UCIOJB30BaTh PEUYEBBIE CPEJACTBA B MPOIECCE KOMMYHUKAIMU C IPYTMMHU JTHOAbMHU
(zuaznor B mape, B MaJIO rpynmne u T. 1.);

® [IPE/ICTABJIATh B YCTHOM MJIM MUCbMEHHOM (popMe pa3BepHYTHI IJIaH COOCTBEHHON AESITENbHOCTH;

e cOOMIOIaTh HOPMBI MyOJUYHON pEYH, periiaMeHT B MOHOJOIE€ M JIMCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a1aue;

® BHICKA3bIBaTh M1 OOOCHOBBIBaTh MHEHHUE (CY)KJIEHUE) U 3alpaliuBaTh MHEHUE MapTHEPA B paMKax
JMasora;

® IPUHUMATH PEIICHUE B XOJ€ TUAIOra U COTIACOBBIBATh €T0 C COOECETHUKOM;

®CO3/1aBaThb IHCbMEHHBIE «KIUIIMPOBAHHBIE» M OPUTHMHAIbHBIE TEKCTHl C HCIOJIb30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPEJCTB;

® 1ICTI0JIb30BaTh BepOaNbHBIE CPEICTBA (CPENCTBA JIOTHUECKON CBSI3M) IS BBIJCIECHUS CMBICIOBBIX
OJIOKOB CBOETO BHICTYIUICHHS,

® [ICII0JIb30BaTh HeBepOaIbHbIE CpeacTBa WIH HarJsiHbIe MaTepuabl,
MIO/ITOTOBJIEHHbIE/OTOOPAaHHBIE MTOJI PYKOBOJICTBOM YUHUTEIIS;

e [eJlaTh OLICHOYHBIA BBIBOJA O JOCTH)KEHUMM WEIHM KOMMYHHMKAllUM HEMOCPEACTBEHHO IIOCIIEe
3aBepIIeHHUs] KOMMYHUKAaTHUBHOTO KOHTAKTa U 00OCHOBBLIBATH €TO.

3. ®dopmupoBaHHE W Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJB30BaHHUS HH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (aanee — UKT). OOyuaromuiics cMOKeET:

e [[eJICHANPABJICHHO MCKaThb W HCIIOJIb30BaTh HMH(OPMAIIOHHBIE pPECYpChl, HEOOXOIUMBIE IS
perieHust yueOHbIX U MTPaKTUYECKHX 3a/1a4 ¢ momotisto cpeacts KT,

® BEIOMpATh, CTPOUTH U HCIOJIB30BaTh aJEKBATHYI HH(DOPMAIMOHHYIO MOJETh ISl Tepenadyu
CBOMX MBICTICH CpEACTBAMH €CTECTBEHHBIX M (DOPMANbHBIX S3BIKOB B COOTBETCTBUU C YCIOBHUSIMHU
KOMMYHUKAITUH;

® BBIICTISATh MH(DOPMAIIMOHHBIN AacleKT 3ajaydd, OMEepUpOBATh JaHHBIMH, HCIIOIH30BATh MOJIENb
pelieHus 3a1a4u;

® [ICTIIOJIb30BATh ~ KOMIIBIOTEPHbIE  TEXHOJOTMM  (BKJIHOYasi BbIOOp  aJE€KBaTHBIX  3ajaye
WHCTPYMEHTAIBHBIX POrpaMMHO-aMNMapaTHBIX CPEJICTB U CEPBUCOB) AJIs PElIeHUs] HHPOPMAITUOHHBIX H
KOMMYHUKAITMOHHBIX YYE€OHBIX 3a7ad, B TOM 4YHCJE: BBIYHMCICHHWE, HAIMCAHWE THCEM, COYMHEHUH,
JIOKJIa/10B, pedepaToB, co3JaHKe MPe3eHTaluil 1 Ip.;



® CTI0JIb30BATh MH(POPMAITUIO C YUETOM 3TUYECKUX M MTPABOBBIX HOPM;

® CO3/1aBaTh MH(OPMALMOHHBIE PECYpPCHl PAa3HOTO THUIA M JUISl pa3HbIX AyIUTOPHH, COONIIOIATH
WH(POPMAIMOHHYIO TUTUEHY U TIPaBHJIa HHPOPMAIIMOHHON 0€30TTaCHOCTH.

IIpenmeTHbIe pe3yabTaThl:

BbINyCKHUK HAYYUTCSH

® XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

® OIIHCHIBATH CBOICTBA TBEPHBIX, KHUIKUX, ra3000pa3HbIX BEIIECTB, BBIACISAS WX CYIIECTBECHHBIC
IIPU3HAKY;

® DaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IIOHATHH «aTOM», «MOJIEKYJIa», «XUMHYECKUU
JJIEMEHT», (IPOCTOE BEILECTBO», «CJIOXKHOE BEUIECTBO», «BAJICHTHOCTBY, «XMMHYECKAs PEAKLUA»,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMMH;

® DaCKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOM TEOPHH;

® pa3/In4aTh XUMUYECKUE U (PU3UYECKHE SBICHUS;

® Ha3bIBaTh XUMHUUYECKUE DIIEMEHTBI;

® OIIpE/IEISITh COCTaB BELIECTB 110 UX (opMyiiam;

® OIIPEIENIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCAMHECHHUSAX;

® OIIPEIENIATH TUIl XUMUYECKUX PEAKLIUM;

® Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUSA XUMUUYECKUX PEAKLIU;

® BBIABIIATh IIPU3HAKM, CBHUJAETENbCTBYIOIIME O IPOTEKAaHMM XHMHYECKOM pEakuuu Ipu
BBIIIOJTHEHUM XUMUYECKOIO OIbITA;

® COCTaBJIATh (POPMYJIbl OMHAPHBIX COEINHEHUI;

® COCTABJISATh YPABHEHUS XUMHUECKUX PEAKLINN;

e co0umo1aTh NpaBuiia 0e30MacHON paboThI TPHU MPOBEIEHUH OIBITOB;

® [10JIb30BaThCs JIAOOPATOPHBIM 00OPYOBAaHUEM U TIOCYI0M;

® BEIYHCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

® BEIUUCIISATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTa 0 (hopMyJsie COCTUHEHNUS;

® BHIYUCIISATh KOJIMYECTBO, OOBEM MJIM MacCy BEIIECTBA 10 KOJUYECTBY, 00bEMY, MACCE PEAreHTOB
WM NIPOJIYKTOB peaKLnu;

® XapaKTepu3oBaTh (PU3MUYECKHME M XHUMHUYECKHE CBOWCTBA IMPOCTBIX BEIIECTB: KHUCIOPOAAa H
BOJOPOJA;

® [10JIy4aTh, COOUPATH KMCIOPOJ U BOJIOPOS;

® pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOA, BOAOPO/I;

® pacKpbIBaTh CMbICI 3aKOHA ABOTaipo;

® PacKpbIBAaTh CMBICI MOHATUHN «TEIIOBOM 3(PPEKT peakinumn», «MOJISPHBIA 00BEMY;

® XapaKTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOICTBA BOJIBI;

® PaCKpbIBAaTh CMBICI IIOHATHUS «PacTBOP»;

® BEIYHCIISITH MAaCCOBYIO JIOJIK0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® [IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

® Ha3bIBaTh COCUHEHMS U3YUECHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

® XapaKTepu3oBaTh (U3UUECKHE U XMMHUYECKHE CBOICTBa OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BEIIIECTB: OKCHAOB, KHCIIOT, OCHOBAaHHUM, COJICH;

® OIIPENENIATH IPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSIUHEHMI;

® COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX COSAMHEHUH N3yUYEeHHBIX KJIACCOB;

® [IPOBOJUTH  OMNBITHL, MOATBEPKAAIOIINE XHMHUYECKHME CBOMCTBA  H3YYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pacro3HaBaTh ONBITHBIM IyTEM pPAacTBOPHl KHCIOT W IIeJouyedl MO HU3MEHEHHUI0 OKpacKu
MHNKATOPA;

® XapaKTepU30BaTh B3aHMOCBS3b MEXY KIaCCaMHU HEOPraHUUECKUX COCIUHEHMI;

e packpbIiBaTh cMbIc [Iepuonudeckoro 3akona J[.M. Menzeneesa;

® 00BACHATh (PU3UYECKUN CMBICI AaTOMHOIO (MOPSAKOBOIO) HOMEpa XUMHYECKOIO JIIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHoJia B nepuoandeckon cucreme J1.1. Menneneesa;

® O0BSICHATh 3aKOHOMEPHOCTH H3MEHEHMsI CTPOEHHUS aTOMOB, CBOWMCTB 3JEMEHTOB B Ipejaesax
MaJIbIX IIEPUOJIOB U IVIABHBIX MTOATPYIII;



® XapaKTEepPU30BATh XUMUYECKUE 3JIEMEHTHI (OT BOJOPOJa IO KaJIbILIMs) HA OCHOBE UX IMOJIOKEHUS B
nepuoanueckoit cucreme J1.1. MennaeneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB;

® COCTaBIISAITh CXEMBI CTPOEHHUsI aTOMOB MepBbiIX 20 31eMEHTOB mnepuoandeckoi cucremsl J[.M.
Menneneena;

® PACKpbIBaTh CMBICII IOHATHM: «XUMHUYECKasl CBS3bY, «3JEKTPOOTPULATEIBHOCTbY;

® XapaKTepU30BaTh 3aBUCHUMOCTh (PU3UYECKMX CBOWCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOM
pELIEeTKY;

® OIIPE/ICIIATh BUJ XUMUYECKON CBSI3U B HEOPTaHUUYECKUX COCAMHEHUSX;

® 1300paXKaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HBIMU BHJIAMU XMMHUYECKUX
CBSI3CH;

® DaCKpbIBaTh CMBICI MOHATHH «HOH», «KATHOH», «AHUOH», «IJIEKTPOJUTBD, «HEIIEKTPOIUTHIY,
(QNEKTPOJIUTHYECKAsT JIUCCOLMALIUS», «OKHUCIHUTENbY), «CTENEHb OKHUCICHHS» «BOCCTAHOBUTEIbY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

® OIIPE/ICIIATh CTEIIEHb OKUCIICHUS aTOMa HJIEMEHTa B COCIMHEHUH,

® PACKpBIBATh CMBICII TEOPHUH JICKTPOITUTHUECKON TUCCOIUAIINY;

® COCTaBJISITh YPABHEHUS AJICKTPOIUTUUECKON AUCCOLMALIMM KUCIIOT, IIEJI0UEH, Coei;

® 00BSCHATBH CYITHOCTB MPOIIECCa SIEKTPOTUTHICSCKON JUCCOIMAIINH U PEAKIINI HOHHOTO 0OMEHA;

® COCTaBJISITh TTOJIHBIE U COKPAIIICHHBIC MOHHBIC YPaBHEHUS PEAKIIMU OOMEHa;

® OIIPE/ICTIATh BO3MOXKHOCTD MPOTEKAHUS PEaKIIMi HOHHOTO 0OMEHa;

® [IPOBO/IUTH PEAKIMH, OTBEPKAAOIINE KAYECTBEHHbBIN COCTAB Pa3JIMYHbIX BEILIECTB;

® OIIPE/ICIIATh OKUCIUTENb U BOCCTAHOBUTENb;

® COCTaBIISATh YPABHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuil (9 kiace)

® Ha3bIBaTh ()AKTOPBHI, BIUAIONINE HA CKOPOCTh XMMHUECKOMN peakiinu;

e KJiacCU(UIMPOBATH XUMUYECKUE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHUE U CBOMCTBaMU HeMeTallsioB (9 kiacc);

® IPOBOJIMTH OMBITHI MO TOJYYCHHUIO, COOMPAHUIO U M3YUEHUI0 XUMHYECKUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOro raza, aMMuaka (9 kiacc);

® Pacro3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BElIeCcTBa: YIIIEKUCIbIN ra3 U aMMHaK (9 Kiacc);

® XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHUEM U CBOWMCTBaMHU MeTallioB (9 kiacc);

® OLICHUBATh BIMSHUE XUMUYECKOT0 3arpsI3HEHUS OKPYKArOLIEH Cpelibl Ha OPraHU3M YEJIOBEKa;

® IpaMOTHO 00paIaThCs C BEIIeCTBAMHU B MTOBCETHEBHOM JKU3HH.

BpINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCSH:

® 8b106UCAMb U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX C8OUCMBAX 8eujecms Ha
OCHOBe UX COCMABa U CMPOeHUsl, UX CNOCOOHOCMU 8CMYNAmMb 8 XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3NUYHBIX XUMUYECKUX PeaKyuil;

® Xapaxkmepuzoeams 8ewiecmea no cOCmagy, CMpoeHuIo U c8OUCMEAM, YCMAHAGIUBAMb NPUYUHHO-
CledCmeeH ble C853U MeAHCOY OAHHbIMU XAPAKMEPUCTIUKAMU 8eUieCmd,

® COCMaGnAms MOJNEKYIAPHble U NOJHble UOHHblE YPAGHEHUs NO COKPAUWEHHbIM UOHHbIM
VPaHeHUAM,

® IPOCHO3UPOBAMb CNOCOOHOCb BeleCmB8a NPOAGIAMb OKUCIUMETbHbIE UTU 80CCIMAHOBUMENbHbLE
C60lICM8a ¢ yyemom cmeneHetl OKUCIeHUs. 2IeMEHMO8, BX0OAUUX 8 €20 COCMA8;

® cocmasnsimes  YPAGHeHUs Peaxkyuii, COOMEEemMCmeyIWuUx nocieo008ameilbHOCMY NpespaujeHut
HeOp2anHUuyecKux 6ewecmae pasiuiHblx Kiaccoe,

® 8b108U2AMb U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bl O PE3YIbMamax 030eUCmeus pasiuiHblx
@ axkmopoe Ha uzmeneHue CKOPOCMU XUMUYECKOU PeaKyul;

® LICNONL308aMb  NpUOOpemeHHble 3HAHUSL Ol IKONOSUYECKU 2PAMOMHO20 NOBeOeHUs 8
OKpydHcaroujeti cpeoe;

® LICNONIL308AMb NPUOOPEmMeHHble KNI0Uesble KOMNeMeHYUY Npu GblNOJIHEHUU NPOEeKmMo8 U y4eOHOo-
UCC1e008amMeNnbCKUX 3a0a4 NO U3YYEHUIO C8OLICE, CNOC0008 NONYUeHUs U PACNO3HABAHUSL 6eUleCE;

® 00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECNBAX U XUMUUECKUX NPOYECCax,

® KPUMUYECKU OMHOCUMbCA K NCEBOOHAVUHOU UHGOpMayuu, HeooOpOCO8eCmHOU peKlame 6
Ccpeocmaax Maccosoll uHgopmayu;

® 0CO3HABAMb 3HAYEHUE MeOPeMmU4ecKUx 3HAHUti no Xumuu Ol NPAKMUYECKOU OeamelbHOCmu
uenoeexa,



® C030a6amb MOOenU U cxembvl OJi peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3A0aY,

® NOHUMAMb  HEe0OX0OUMOCMb  COONOEHUs. NPEONUCAHUL, NPedNlacaemMblX 6 UHCMPYKYUSIX No
UCNOIb308AHUIO CPEOCE DbIMOBOU XUMUU U OP.

COJAEPKAHUE YYEBHOI'O ITPE/IMETA
8 kuace

B cucreme ecTecTBEHHOHAYYHOTO OOpa30BaHMS XMMHS KaK y4eOHBIN MpeaIMeT 3aHMMAaeT BaKHOE
MECTO B IO3HAHWU 3aKOHOB MPHUPOJbI, (POPMUPOBAHUU HAYYHOW KAPTHUHBI MHUpPA, CO3/IaHUU OCHOBBI
XUMHUYECKUX 3HAHUN, HEOOXOIMMBIX JIJIsl TIOBCETHEBHOM )KM3HU, HABBIKOB 3JJ0POBOTO M O€30MaCHOTO /st
YeNloBeKa U OKPYKaroIlel ero cpebl o0pas3a )KU3HH, a TAKKE B BOCIIUTAHUU SKOJIOTUYECKON KYJIbTYPBHI.

YCHEemHOCTh U3YyYEHUsT XUMHUHM CBS3aHA C OBJQJCHUEM XUMHUYECKHM SI3BIKOM, COOIIOJCHHEM
npaBmwi  Oe3onmacHOW  paOOThl MPH  BBIMOJIHEHUH XUMHYECKOIO  OSKCIIEPUMEHTa, OCO3HAHHEM
MHOTOYHCIICHHBIX CBSI3€H XUMUU C IPYTUMH MPEAMETaMHU IIKOJIBLHOTO Kypca.

[Iporpamma BKIIFO4aeT B ce0S OCHOBBI HEOPTaHMYECKOW XUMHUHU. [J1aBHOW wHueel IporpamMmbl
SBIIICTCS CO3JaHME 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHWW 10 XWUMHUH, BBIPAKCHHBIX B (QopMme,
COOTBETCTBYIOIIEH BO3PACTY 00yYarOIINXCS.

B copepxanum aHHOTO Kypca MPECTABICHBI OCHOBOIIOIATAIONINE XUMHUYECKHE TEOPETUUYECKUE
3HAHHUA, BKIIIOYAIOLINE U3yUYCHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS,
MIPOTHO3MPOBAHUE CBOWCTB BEIIECTB, WCCIICOBAHHE 3aKOHOMEPHOCTEH XWMHUYECKHX MPEBPANICHUA U
MyTel yrnpaBiIeHUs UMH B LIEJSIX MMONYUYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnuecKkyro OCHOBY HM3yU€HHUS HEOPTaHMYECKON XHWMHUHU COCTaBISIET aTOMHO-MOJICKYJISPHOE
yuenue, Ilepuoanueckuii 3axkon J[.M. MeHnneneeBa ¢ KpaTKUMHU CBEJEHUSIMU O CTPOCHHMM aToMa, BUAAX
XUMHYECKOH CBSI3H, 3aKOHOMEPHOCTSIX TIPOTEKAHUS XUMUYCCKUX PEaKITUH.

B u3ydyenuu kypca 3HaYMTeNbHAas POJb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY: NPOBEICHHIO
MPAKTUYECKUX U JIA0OPAaTOPHBIX padOT, ONMUCAHUIO PE3yJIbTATOB YYEHUYECKOTO OKCIICPUMEHTA,
COOJIIOICHUIO HOPM U TIPaBHII 6€30MacHOI pabOThl B XUMUYECKOH J1a00paTOpuu.

Peanu3zamust naHHOW mporpaMMbl B Ipoliecce OOYYEHHS IO3BOJIUT OOYYarONIMMCS yCBOUTH
KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIH U MOHATH POJIb U 3HAYCHHE XUMHUH CPEIU APYTUX HAYK O MPUPOJIE.

WN3ydenne mnpeamera «XuMus» B 4acTH (OPMHPOBAHHS y OOYYarOMIMXCS HAYYIHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOIICHAYYHBIX METOAOB (HAOIIOACHHE, U3MEpPEHHe, SKCIEPHUMEHT,
MOJICTTUPOBAaHUE), OCBOCHHUS TPAKTHYECKOTO MPUMCHCHHS HAyYHBIX 3HAHWHA OCHOBaHO Ha
MEXIMPEIMETHBIX CBsI3sX cC mpeameramu: «buomnorusy», «leorpadus», «cropus», «Jlutepatypay,
«Marematuka», «OCHOBBI 0€30MaCHOCTH >KHU3HEAEATENbHOCTH», «Pycckuil s3b1k», «DuzuKay,
«IKOIOTHUS.

IMepBoHayaJbHbIE XUMHUYECKHE MOHATHS

[Ipenmer xumun. Tera u eewecmea. OcHoGHble MemOObl NOZHAHUA. HAONIOOEHUe, usMepeHue,
akcnepumenm. Ou3ndeckre U XUMHUYECKUe siBJIeHNs. YncTeie BemecTBa U cMecu. CriocoObl pa3eseHust
cmeceil. Atom. Monekyna. XuMUYECKUH 31eMeHT. 3HaKu XUMHYECKHUX 3J1eMEeHTOB. [IpocThie U clioKHbIE
BellecTBa. BaleHTHOCTh. 3axon nocmosiHcmea cocmasa eeujecmsa. Xummuaeckue Gopmynsl. MHIEKCHI.
OTHocuTeNnbHAS aTOMHAs W MOJISKYJIIpHAs Macchl. MaccoBasi IOl XHMHYECKOTO JJIeMEHTa B
COEIMHEHNH. 3aKOH COXPAHEHUs MaccChl BellecTB. Xumudeckue ypapHenus. Koadumuentsr. Ycnosus u
MPU3HAKA TPOTEKAHUS XUMHUECKUX peakinid. MoJb — eIMHAIIA KOJIMYECTBA BemecTBa. MojsipHas Macca.

Kucaopoa. Boxopon

Kucnopon — xumuueckuii aaemMeHT U npocroe BemectBo. Ozon. Cocmas 6030yxa. dusnueckue u
XUMHUYECKHe cBOWCTBa kucinopoaa. Ilomydenne u mnpuMeHeHue Kuciopona. ITennogou 3¢gexm
xumuyeckux peaxyuti. Ilonsamue 06 3k30- u snHd0omepmuyeckux peaxyusx. Bompopon — Xxumuueckuit
AJIEMEHT U MPOCToe BelecTBo. Du3nueckue U XUMUYEeCKUe CBOICTBa Bojopoaa. [lomyyenue Bogopoaa B
nabopatopun. [lonyuenue 6o0opooa 6 npomviuiiennocmu. IIpumenenue 6o0opooa. 3akoH ABOraapo.
Monsipabiii 00beM Ta30B. KadecTBeHHBbIE peakllid Ha Ta3000pa3Hble BellecTBa (KUCIOPOJ, BOAOPON).
OOBbeMHBIC OTHOIICHUS Ta30B ITPH XUMHUYECKHX PEAKIIHSIX.

Boaa. PacTBopsl

Booa & npupooe. Kpyezoeopom 600vi 6 npupode. Duzuueckue u Xumuyeckue C60UCMEA B00bL.
PactBopbl. Pacmeopumocms  eewjecmsé 6 6ode. KoHIleHTpanus pacTBOpoB. MaccoBasi 1os
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHoOBHbBIE KJIACChl HEOPTAHUYECKUX COeTMHEeHN I

Oxkcuapl. Knaccudukanus. Homenknarypa. Quzuueckue ceoticmea oKcuo08. XUMUUYECKHE
CBOWCTBa OKCUOB. [Tonyuenue u npumenenue oxcuoos. OcHopanus. Knaccuduxanus. Homenknarypa.



Quszuyeckue ceoticmea ocnoganuil. Ilonyuenue ocnosanuti. XUMUUECKHUE CBOMCTBA OCHOBaHUM. Peakius
HedTpanuzanuu. Kucnorel. Knaccudukanus. Homenknarypa. @usuueckue ceoticmsa kuciom. Ilonyuenue
U npumeHeHue KUciom. XuMHUYECKHe CBOMCTBA KUCIOT. MHaukaTopsl. I3MeHeHnEe OKpacKu MHIAUKATOPOB
B pa3nmuuHbIX cpenax. Comu. Knaccuduxanus. Homenknarypa. @usuueckue ceoticmea conei. Ilonyuenue
U npumeHeHue coJed. XHUMHYECKHE CBOWMCTBa coJieid. ['eHeTMueckas CBA3b MEXIY KiaccaMu
HEOPTraHMYECKUX COCAUHEHHH. [Ipobrema 6e30nacHo20 UCnonib308aHUs BeWecms U XUMUUECKUX PeaKyutl
8 nogcedHesHol dicusHu. ToxcuuHvle, 2oprouue U 63pbl@OONAcHvle ewjecmeda. bvimosas xumuueckas
2PaMOmMHOCb.

Crtpoenue aroma. [lepuoanyecknii 3aK0H ¥ EPUOANYECKASI CUCTEMAa XUMHYECKHX IJIEMEHTOB
JI.LA. MenaeneeBa

Crtpoenue aroma: a1po, sHepreTuueckuii yposenb. Cocmas adpa amoma: npomoHbl, HEUmpoHsi.
Hzomonuwi. 1lepunognueckuii 3akoH .M. MenneneeBa. [lepuoanueckas cucteMa XUMHYECKUX AJIEMEHTOB
J.W. MenneneeBa. ®u3nyeckuii CMBICT aTOMHOTO (TOPSIKOBOI0) HOMEpPAa XHUMHYECKOTO JJIEMEHTA,
HOMEpa Tpymmbl U Mepuofa MepUoaudecKod cucteMbl. CTpOCHHE HEPreTUYECKUX YpPOBHEH aTOMOB
nepBbix 20 XMMHUYECKUX 3JIEMEHTOB mnepuoandeckod cucremsl .M. MenpaeneeBa. 3aKOHOMEpPHOCTH
W3MEHEHUs CBOMCTB aTOMOB XHMMHYECKUX 3JEMEHTOB M HMX COCJAMHEHUN HA OCHOBE IOJOKEHHUS B
nepuoanueckoit cucreme .M. MenneneeBa u crpoenus aroma. 3HaueHue [leprnoanueckoro 3akona J[.1.
Menpeneesa.

Crtpoenue BemecTB. XUMHYECKAas CBA3b

DnekmpoompuyamenbHOCMb AMOMO8 Xumuyeckux 21emenmos. KoBajleHTHas XUMHUYECKAsl CBSI3b:
HenoJisipHas U mnoysApHas. [lonamue o 6000pOOHOU C8A3U U ee GIUAHUU HA @uU3ULecKUue C80Ucmed
gewecme Ha npumepe 600bl. loHHas cBsA3b. Meraminyeckas CBsI3b. 1unvli KpUCMALIUYECKUX PEeulenoK
(amomHas, MONeKYIApHAs, UOHHASA, Memaiiuyeckas). 3asucumocms Gu3uieckux ceotcme geuecmas om
Muna KpUCmMaiiudeckou peuemxu.

XuMn4ecKue peakiuu

llonamue o ckopocmu xumuueckou peakyuu. Daxmopwl, eiUAlOWUEe HA CKOPOCHMb XUMUUECKOU
peaxyuu. [lonamue o kamanrusamope. Knaccupukanus XMMHUECKUX PEeaKIUi MO pa3INYHbIM MPU3HAKAM:
YUCIy U COCTaBY HCXOJHBIX M TMIOJYYEHHBIX BEIIECTB; M3MEHECHHMIO CTEIICHEM OKHCJICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB; IMOTJIOIICHUIO WM BBIACICHUIO YHEPIrUU. DIIEKTPOIUTHYECKAs TUCCOLMALUA.
OnekTponuThl U HednekTpoauThl. Monbl. KaTtnonsl m anmonsl. Peakimm moHHOro oOMeHa. Y cioBHA
MPOTEKAHUS PeaKlUid HOHHOTO oOMeHa. DIEKTPOIUTHUECKas JAUCCOIMAIMS KUCIOT, LIeIoYeld U COJeH.
Crenenp oxucieHus. OrnpeneneHne CTENEHU OKHUCICHUS AaTOMOB XHMMHYECKHUX JJIEMEHTOB B
coenuHeHusx. Okucnurens. BocctanoBuTens. CynHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

Tunel pacueTHbIX 321a4:

1. Beruuciienne MaccoBoil 101 XUMHUECKOTO 3JIEMEHTa 10 (hopMyJsie COETUHEHNUS.

Yemanoenenue npocmetiweni popmynvt eewecmea no Maccouim 00AM XUMUYECKUX INEMEHMO8.

2. BbruuciieHuss mo XMMHYECKHMM YypaBHEHMSM KOJMYECTBa, 00beMa, MAcchl BELIECTBA IO
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WIH MTPOJYKTOB PEAKIUH.

3. Pacyet MaccoBo# JOIM pacCTBOPEHHOT'O BELIECTBA B PACTBOPE.

IIpumepHbIe TEMBI IPAKTHYECKUX PadoT:

1. JIaGopatopHoe o0OpyaoBaHMEe M Tpuembl oOpameHus ¢ HUM. IIpaBuna Oe3zomacHOM
paboThl B XUMHUYECKOH J1abopaTOpUH.

2. OuncTKa 3arpsi3HEHHON TIOBaPEHHOM COJIH.

3 [Ipu3Haky npoTeKaHUs XMMUYECKUX PEAKIUH.

4. ITonydyeHne kucaopoa U U3y4eHHe €ro CBOMCTB.

5 [Tonydyenue BOIOPOIa U U3YUEHUE €r0 CBOMCTB.

6 [IpurorosneHue pacTBOPOB € ONPEAEICHHON MAaCCOBOU 10JIEW PACTBOPEHHOIO BEIIECTBA.

7. Pemenne skcnepuMeHTaNbHBIX 3a34ay Mo TeMe «OCHOBHBIE KJIAacChl HEOPTraHHMYECKHUX
COCIIMHEHUI.

8. Peakmun nonHoro ooMena.

9. Kauecmeennvle peakyuu na uonsl 6 pacmeope.

10. Ilonyuenue yanekucnozo 2asa u uzydeHue e2o C60UCme.

9 knace

B cucreme ecrecTBEeHHOHAY4YHOro O0Opa3oBaHMs XMMHS KaK y4eOHBIH MpeIMeT 3aHMMAeT BaKHOE
MECTO B IO3HAHWU 3aKOHOB MPHUPOJbI, (OPMUPOBAHUU HAYYHOW KApTUHBI MHpa, CO3JaHHUH OCHOBBI



XUMHAYECKUX 3HAaHUH, HEOOXOAUMBIX Ul MOBCETHEBHOM KHU3HH, HABBIKOB 3/I0pOBOTO U O€30MacHOIO /s
YeJIOBEKa U OKPYXKAroIllei ero cpebl 00pasa )KU3HH, a TAKXKE B BOCIIUTAHUH YKOJIOTHYECKON KYJIbTYpHI.

VYcnemHocTh M3y4eHUsT XMMMU CBSi3aHA C OBJAJEHHEM XHUMHMUYECKUM SI3BIKOM, COOJIOACHUEM
npaBua  Oe3omacHOW pabOThl MPH  BHIMOJIHEHUM XUMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOTOYHCJICHHBIX CBSI3€M XHUMHUU C IPYTMMH NIPEAMETaMHU HIKOJBHOTO Kypca.

[Iporpamma BKiIIOYaeT B ceOsl OCHOBBI HEOPraHWYECKOH XuMuHU. ['TTaBHON wujeel mporpammbl
ABIISICTCA COo3/laHue 0a30BOr0 KOMILUIEKCAa ONOPHBIX 3HAHUN [0 XUMHM, BBIPQXXEHHBIX B (opme,
COOTBETCTBYIOLIEH BO3pACTy 00yUarOMIUXCs.

B copepxaHuM IaHHOIO Kypca IPEICTABIECHBI OCHOBOIIOIATAlOUIME XUMUYECKHE TEOPETUYECKUE
3HaHMS, BKIIOYAIOIIME U3YUYEHHUE COCTaBa U CTPOCHHUs BEIECTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOCHMUA,
IIPOrHO3MPOBAaHUE CBOMCTB BEIIECTB, MCCIECJOBAHME 3aKOHOMEPHOCTEH XMMHUYECKMX IPEBpPAILECHUN U
IIyTE€HN YIPaABICHUS UMHU B LIEISAX NOJYYCHHS BELIECTB U MAaTEPHUAIIOB.

TeopeTnueckyro OCHOBY M3y4€HHUS HEOPIaHMYECKOM XUMHUHU COCTaBISET ATOMHO-MOJIEKYJISIPHOE
yuenue, Ilepuonnuecknii 3akon J[.M1. MenneneeBa ¢ KpaTKMMHU CBEIEHUSMH O CTPOCHUHU aTOMa, BUJAX
XMMHMYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IPOTEKAHUSA XUMHUYECKUX PEaKLIUN.

B wu3ydeHnnm Kypca 3HauuTelnbHas POJb OTBOJUTCA XMMHUYECKOMY OJKCIEPUMEHTY: IIPOBEACHUIO
IPAKTUYECKUX M J1a0OpaTOpHBIX paboT, ONUCAHMUIO PE3YIbTaTOB YUYEHHUYECKOrOo HKCIEPUMEHTA,
COOJIIOIEHUIO HOPM U ITPaBUII 6€30IacHON pabOThl B XUMHUECKOH J1a00paTOpHH.

Peanu3anus naHHOM mporpammbsl B Iporecce OOy4YeHMsI IO3BOJIUT OOYYarOLIUMCSI YCBOUTh
KJIFOYEBBIE XUMUYECKHE KOMIIETECHIIUHU U MIOHATH POJIb U 3HAYEHUE XUMHH CPEAU IPYTUX HAYK O IPUPOJIE.

W3yuenne mnpenmera «XuMmHs» B 4acTd (GOPMHPOBAHHMA y OOYYalOLUXCS HAy4yHOI'O
MHUpPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOJ0B (HaONrOfeHUe, W3MEpeHUe, OKCIEPUMEHT,
MOJICJINPOBAaHUE), OCBOEHHMsS MPAKTUYECKOTO IPUMEHEHMs HAayuHbIX 3HaHUIl OCHOBaHO Ha
MEXIIPEIMETHBIX CBS3iX ¢ mnpeameramu: «buonorus», «[eorpadpusy», «Uctopus», «JIutepatypay,
«Marematuka», «OCHOBbI 0€30IaCHOCTU JKU3HEAEATENbHOCTH», «Pycckuil s3blk», «DPU3UKay,
«DKOJIOTUSY.

OO01mas XapakTepuCTHKA XHMHYECKUX 3JIeMEHTOB U XUMHYecKkuXx peakuuii. Ilepuonuyeckuii
3aKOH M NMePpHoAuYeCcKas CucTeMa xummn4ieckux 3jgeMmeHToB /[.M.Menaeseena.

[Iepnonnueckuint 3akoH .M. MenneneeBa. Ilepuoanueckas cucreMa XuMHUYECKHUX 3J1eMeHTOB J[.1.
MenpeneeBa. dusnveckuii CMbICII aTOMHOTO (TIOPSAKOBOT0) HOMEpAa XMUMHUYECKOTO 3JIEeMEHTa, HOMepa
TPYIIBl U TIEPHO/A MEPUOANYECKOl crcTeMbl. CTpOeHHE SHEPreTUYECKUX yYpOBHEH aTromMoB nepBbiX 20
XMMHUYECKHX 3JEMEHTOB mnepuoauueckoi cucremsl [[.M. MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB aTOMOB XMMHYECKHX AJIEMEHTOB M MX COEJIWHEHHI Ha OCHOBE IOJIOKEHHS B MEPUOIUIECKON
cucreme JI.11. Menneneesa u crpoenns aroma. 3Hauenue [lepuoanueckoro 3axona /I.11. Menneneesa.

Ctpoenue BenecTB. XuMHYecKasi CBA3b

DnekmpoompuyamenbHOCMb AMOMO8 Xumuyeckux d1emenmos. KoBaleHTHas XUMHYECKas CBSI3b:
HenoJisipHast U mnousiapHas. [lonamue o 6000poOHOU c8A3U U ee GIUAHUU HA @QU3UYEecKUue C8oUcmea
sewecms Ha npumepe 600vl. VloHHas CBsi3b. MeTayinyeckasi CBsi3b. 1unsi KpUCMALIUYECKUX PeulenoK
(amomuas, MONeKYIAPHASA, UOHHAS, MemAaliuieckas). 3aeucumocms Qu3uyeckux ceoucme eeujecms om
MUna KPUCMaiiuyeckou peuemsu.

Hemeramasl |V — VII rpynn u ux coennnenuns

[TonoxkeHne HeMETaJUIOB B MEPUOJNYECKON cucTeMe Xumuueckux snemeHToB [I.M. Menzeneesa.
O6mme cBoiicTBa HemeTayioB. [amoreHsl: ¢u3nMyeckue M XuUMHUeckue cBoWcTBa. CoeauHEHUs
raJIOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOAOPOAHAS KucioTa u ee conu. Cepa: ¢puU3MUecKue U XUMHUECKHUE
cBoiictBa. CoeaMHEHHs Cepbl: CEpOBONOPOA, Cyiabdunbl, oxcuabl cepbl. CepHas, cepuucmas u
€epoB8000pOOHAs KUCIOmMbl M UX CONU. A30T: (u3ndeckue M XuMUdeckue cBoiictBa. Ammuak. Comu
amMoHus1. OkcHubl a30Ta. A30THas KuciaoTa U ee conu. Pocdop: pundeckne u XUMHUIECKHE CBOICTBA.
Coenunenus gocdopa: okcun pocdopa (V), oprodochopHas KucioTa u ee conu. Yriaepos: Gusndeckue
U XUMHYECKHE CBOWCTBA. Amriomponus yznepooa: aimas, epagum, xapoum, ¢ynnepenvi. CoeTuHEHUS
yriepoza: okcuabl yriaepona (1) u (IV), yronbnas kucnota u ee coiau. Kpemuuii u e2o coeOuHeHus.

MeTasibl M MX COEIMHEHUS

Ilonoocenue memannog 6 nepuoouueckou cucmeme xumudeckux snemenmos [[.H. Menoeneesa.
Memannwi 6 npupooe u obwue cnocodwl ux nonyuenus. Oowue guzuueckue ceoticmsea memannog. Ooime
XMMUYECKHE CBOWCTBA METAIIJIOB: PEAKIIUU C HEMETAJUIAMH, KUCJIOTAMH, COJISIMH. DNeKMpOXUMUYECKULL



pa0 Hanpscenuli memainnos. 1lenounsie MeTaUTbl U X coenuHeHus. ll{enouHo3emMenbHbIe METaUTBl U
UX COelMHEHHs. AMOMUHHMNA. AMPOTEPHOCTh OKCHAA M ruapokcuia amoMuHus. JKeneso. CoeauHeHus
Keje3a U UX CBOMCTBA: OKCUIBI, THAPOKCU I 1 con xenesa (11 u I1I).

Tunsl pacyeTHbIX 3a1a4:

1. Brruncnenme MaccoBoil 10711 XMMHUYECKOTO 3JIeMeHTa 1o GopMyJsie COeTUHEHMUS.
Yemanosnenue npocmetiweti popmynst sewecmea no Macco8blm 00IAM XUMUYECKUX DNeMEHMNO8.
2. Boruncnenuss mo XMMHUYECKUM YpaBHEHHSIM KOJIMYECTBa, 00beMa, Macchl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, MACCE PEAreHTOB UJIM MPOIYKTOB PEAKIIUH.
3. Pacuet MaccoBo#i 071 paCTBOPEHHOTO BEILIECTBA B PaCTBOPE.
IIpuMepHbIe TeMBbI IPAKTHYECKUX PAdOT:
1. [Tonydenue kucaopoja U U3y4eHHe ero CBOMCTB.
2. [Tonyyenue BoAOpOIa U U3yYEHHUE €TI0 CBOMCTB.
3. Pemenne skcnepuMeHTANbHBIX 3a7ad Mo Teme «OCHOBHBIE KIIACChl HEOPTraHMYECKHX
COEAUHEHUIN».
4, Peaxiuu noHHOro ooMeHa.
o. Kauecmeennwvie peaxyuu na uonst 8 pacmeope.
6. Ionyuenue ammuara u uzyueHue e2o c80UCMS.
1. Ilonyuenue yanexucnozo 2asa u uzyueHue e2o ce0UCma.
8. Pemienue skcnepumeHTanbHbiX 3anad no teme «Hemeramnst IV — VII rpynn u ux
COEAUHEHUIN».
9. Pemenue skcriepuMeHTaIBHBIX 3324 10 TeMe «MeTalibl U UX COeTUHEHUS Y.
TemaTnuyeckoe NJaHNPOBaHHUE
8 kaace
Ne Tema pa3zaeJia, ypoka Koua-Bo
n/n 4acoB
BBeaenune 4
1 | IIpeamer xumuu. Bemecta. P.c.1 ['opHble mOpo/ibl, MUHEPATIBL, [T0JIE3HBIE
HCKOMaeMble ApXaHTeIbCKOM o0nacTu
2 | IlpeBpamnienne BemecTB. Posib XMMUU B )KU3HU YEIIOBEKA
3 | 3HaKu XMMUYECKUX IEMEHTOB. XUMHUYECKUE (DOPMYIIBI.
4 | Ilepnoguueckas cucrema xumuueckux 3nementoB .M. Menneneesa
1.ATOMBI XMMH4E€CKHX 3JIECMEHTOB 9
1 | OcHoBHBIE CBeIeHUS O CTpoeHUU. aToMa. COCTaB aTOMHBIX sIJIep
2 | CTpoeHHE IEKTPOHHBIX 000JI0YCK aTOMOB XUMHYECKUX JICMECHTOB.
3 | 3meHeHune CBOMCTB XUMHUYECKHX AJIEMEHTOB 10 TPYIINaM U TePUOJIaM.
4 | NoHHasi XUMUYECKasi CBSI3b.
5 | KoBanenTHas HemonsspHas XUMUYecKasi CBSI3b
6 | DmekTpooTpHIIaTeIbHOCTL. KOoBasleHTHAS MOJISPHAS CBS3b.
7 | Merannndeckast XuMU4ecKasl CBSI3b.
8 | O6o61IeHne mo TeMaM: "BBeaenue", "ATOMBI XUMHUYECKHUX 3JIEMEHTOB".
9 | KonTponbHas padota Ne 1 mo remam: "BBenenue", " ATOMBI XHMHYECKUX
AJIEMEHTOB'".
2. MpocTeie BemecTa 7
1 | IIpocTsie BemiecTBa-MeTaIbI.
2 | IIpocTeie BemecTBa HEMETAUTBI. AJUTOTPOIIHS.
3 | KonnuecTBo BemiecTna.
4 | MonsipHblif 00beM ra3000pa3HbIX BEIIECTB.
5 | Pemrenue 3a7a4 ¢ HCIIOIL30BaHUEM IOHITHH "KOJMYECTBO BellecTBa'", "MOCTOSHHAS
ABoraapo".
6 | Pemenue 3amau ¢ HCMOIB30BaHUEM TIOHSTHIA "MOJISIpHast Macca", ""MOJISIPHBII
o0beM".
7 | O6o0mmenue u cucremMarusanus 3HaHui o teme "[Ipocteie BemecTBa". 3aueT Mo
TEME.
3. CoequHeHNs XUMHYECKHUX YJIEMEHTOB 14
1 | Crenens okucnenus. OCHOBHbIE HOMEHKJIATYPHI OMHAPHBIX COSAMHEHUH.
2 | buHapHBIe COeTUHEHUS, UX COCTaB U Ha3BAHUSI.




OKCI/II[I:I. HequHe BOJOPOAHBIC COCAUHCHU .

OCHOBaHI/Iﬂ, HUX COCTaB U Ha3BaHUsI.

OcnoBanusl. [TonsTue 06 MHANKATOpaX, M KAYECTBEHHBIX PEAKIIHSIX.

Kucnotsl, ux cocraB, Ha3BaHUs U KJIACCU(DUKAIIHSL.

TlonsaTue o nIkajge KUCIOTHOCTHA

Conu kak IMPOU3BOJIHBIC KUCJIOT U OCHOBaHHIA.

[IpencraBuTenu conei: Xxaopua HaTpus, kKapOoHat u docdar Kanblusl.

10 | AMopdHBIE B KPUCTAJUINYECKHUE BEIIECTBA

11 | Yucrele BemecTBa U CMECH

12 | PacueThl, cBA3aHHBIE C MOHATHEM "mouis".

13 | Pacuetsi, cBs3anHble ¢ moHsTHEM "noisa". O6006menue no remam "IIpocteie
Bemectna", "CoeMHEHNS] XUMUYECKUX DJIEMEHTOB"

14 | KontposbHas pabota Ne 2 mo temam: "IIpocteie BemectBa", "CoequHeHus
XUMHUYECKUX HJIEMEHTOB"
4. U3MeHeHNsl, NPOMCXOAsIMeE ¢ BelleCTBAMM 12

1 | ®usnueckue aBiaeHus. Pa3nenenne cmecu.

2 | XuMmuyeckue siBJICHU. Y CJIOBUS NPOTEKAHUS XUMHUYECKUX PEAKIIH.

3 | 3akoH coxpaHenus macchl BemecTB. P.c. 2 M.B. JIoMOHOCOB Kak y4eHBIH-XUMUK.
XHWMHWYECKUE YPABHEHHSI.

4 | PacueTsl M0 XUMUYECKIM YPABHEHHUSIM.

5 | Pacuerpl Mo XUMHUYECKUM YPAaBHEHUSIM.

6 | Peakuuu paznoxenus. [IoHsSTHE O CKOPOCTH XMMHUECKON peaKIMK U KaTaau3aTopax.

7 | Peakuuu coenunenus. llemouku nepexo1oB

8 | Peakumm 3amemnieHus. Psii akTHBHOCTH METaJIOB.

9 | Peakumu oomena. IIpaBuno beprose.

10 | Tumpl XUMHYECKUX PeaKIUi Ha TpUMEpe CBOWCTB BoJbL. [loHsATHE 0 rHIpONH3e.

11 | OGobuenue u cucTemMaTH3anus 3HaHuil o Teme "M3MeHeHus, TpOUCXOAsIINE C
BelecTBamMu’”

12 | KontposbHas pabora Ne 3 mo teme "VI3MeHEeHHMS, MPOUCXOIAIIIE C BeliecTBaMu"
S.IpakTukym 3

1 | IIpaktuueckas padota Ne 1 [IpaBuia TexHuku 06e30macHoOCTH Ipu paboTe B
xumuueckoMm kadbunere. [Ipremsr oOpaieHus ¢ 1abopaTopHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMUA MPUOOPAMH.

2 | Ilpaktuueckas pabora Ne 2 TIpu3Haky XUMHUYECKUX PEaKIUil

3 | [Ipaktuueckas padota Ne 3 [IpuroToBieHHEe pacTBOpa caxapa U ONpeIeICHIE
MacCOBOM J0JIU €r0 B pacTBODE.
6. PactBopenne. PactBopbl. CBolicTBa pacTBOPOB 3JIeKTPOJIUTOB 17

1 | DnexTponutuueckas auccormaiys. P.c. 3 MunepaabHble UCTOYHUKN ApPXaHTETbCKON
o0JacTy.

2 | OcHOBHBIE TIOJIOKEHUS TEOPHH JEKTPOIUTUUECKON nucconnanuu. MloHHele
ypaBHEHUS.

3 | Kucnotel: knaccudukarms u cBoiicTBa B cBeTe T/

4 | B3aumoneicTBUE KUCIOT C METaNIaMU. DJIEKTPOXUMHUUECKUN PsIT HATPSKEHUS
METaJIJIOB

5 | B3aumogpeiictBue kucnot ¢ consmu. P.C. 4. KucIOTHOCTH 11OYB, TOUYBEHHBIE
KHCJIOTBI, CHIDKEHHUE KHUCIIOTHOCTH ITOYB

6 | OcHoBaHus: Kiaccudukanus 1 cBoicTBO B cBeTe T/

7 | B3aumopeicTBue 1IeI04U€el ¢ OKCHUIAMU HEMETAILIOB

8 | B3aumopeiicTBie OCHOBaHMI ¢ CONSIMU

9 | Okcunsl: knaccuuKalys U CBOMCTBA

10 | O6o0Owmenue ceenennii 00 oxkcuaax. P.C.5. Oxcuapl Kak HoJe3HbIE HCKOIIAEMBbIE
ApxaHrenbcko o0nacTu

11 | Conu: knaccudukanus u ceorictsa B ceete TO/]

12 | B3auMognelicTBHE COJIEN C METAJIJIAMHU U COJISIMHA

13 | T'eneTndeckas CBSI3b MKy KJIaCCAMU HEOPTAHWYCCKUX BEIIECTB

14 | O6obmenue u cuctemMaTu3aiys 3Hanuii mo Teme "PactBopenue. PactBopsl. CBoiicTBa




pacTBOPOB 3JIEKTPOIUTOB"

15 | O6obmenune 1 cucTeMaru3alys 3Hanuit mo Teme "PactBopenue. PactBoprl. CBolicTBa
pacTBOPOB 3JIEKTPOIUTOB"
16 | Knaccudukanust xumMmuueckux peakiuuid. OKUCITUTETbHO-BOCCTAHOBUTEIBHBIC
peakiumn
17 | CBoiicTBa U3y4EHHBIX KJIACCOB BEIIECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii
7. Illpaktukym 2. «CBoiicTBa pacTBOPOB 3JIEKTPOJUTOB» (14). 1
1 | IIpakTtudeckas pabora Ne 1 "Pemenue sxcepuMeHTaIbHbIX 3a/1a4"
IIpoMe:xxyTouHasi aTTeCTAlUS. 1
9 kJaace
Ne Tema pa3sjaeia, ypoka Koua-Bo
/1 4acoB
BBenenue. O01mas XapakTepucTUKA XUMHYECKHX 3JIEMEHTOB M XMMHUYECKUX 10
peakuuii. [lepuoanyecknii 3akon u Ilepuoanyeckasi cucreMa XUMHYECKUX
siemeHTOB /[.M.MeHnaeneeBa
1 | XapakTepucTuka XMMHUYECKOT0 3JIEeMEHTa Ha OCHOBaHUU ero nojosxenus B [ICXD
JI.. MenpneneeBa
2 | XapakTepuCcTHKa XUMHUECKOTO AJIEMEHTa Ha OCHOBAaHHH ero nonoxenus B [ICXD
J.. MenneneeBa
3 | AMdoTepHbIe OKCHIIBI U THIAPOKCHUJIBL.
4 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema /[.M1.Menneneesa B cBETe yueHUs
0 CTPOCHUU aTOMa.
5 | Xumuueckas opraHu3aliyis >KUBOH M HEXKUBOM MPUPOIBIL.
6 | Kimaccudukamusi XMuMUYIECKUX PEAKITHIA 110 Pa3InIHBIM OCHOBAHUSIM.
7 | TloHsiTHEe O CKOPOCTH XUMHYECKON peaKInu
8 | Karaimzaropsl.
9 | O6obmenne u cuctemMaru3aiys 3HaHu# 1o Teme "Beenenne. OOmas xapakTepucTuka
XUMHUYECKUX JIEMEHTOB U XUMUYECKHUX peakuuid. [lepmonnueckuii 3akoH u
[lepuognueckas cucrema xumuyeckux aiaemenToB .M. Menneneesa'.
10 | KontponbHas pabota Ne 1 mo teme: "BBenenue. Obmas xapakTepucTuka
XMMHYECKHX 3JIEMEHTOB U XUMMUYECKUX peakuuil. [lepuoanueckuii 3aKkoH 1
[lepuonnueckas cuctema xumuueckux 3meMenToB J[.M.Menneneena".
1. Merasbl 15
1 [Tonoxxenue snemenToB-meTamwioB B [ICXD .M. MenaeneeBa 1 0COOCHHOCTH
cTpoeHus ux atToMoB. dusnueckue cBoiicTBa MetaioB. CIuIaBbl.
2 | XuMHuyecKue CBOMCTBAa METAJIIOB
3 | Meramrsl B mpupoze. O0mme criocoObl MX MOTyUeHUs
4 | TloHaTue o KOPPO3UU METAIIJIOB.
5 | Oburast XxapakTepUCTHKA 3J1€MEHTOB | A rpymibl.
6 | Coemunenus menodHsix MetauioB. P.c. 1 Coequnenus Na u K B ipupoe.
IloBapeHHas coib.
7 | OOmias xapakTtepuctuka syieMeHToB 11 A rpynnsl.
8 | CoenuHeHus meI0YHO3EMENbHBIX METAIJIOB. P.c. 2 MI3BECTHAKHU U TOTOMHTHI
o0JacTy.
9 | Amomunuii. CtpoeHue atoma, (pU3NYECKHE U XUMHUECKUE cBoiicTBa. P.c. 3
CeBepHble OOKCHUTHI - KpymHE#as 6a3a allOMUHUEBOTO CHIPHSI.
10 | CoenuHeHUs aTFOMUHUS - OKCUJ U THAPOKCHJI, X aM(OTepHbIE CBONCTBA.
11 | XKenezo. CtpoeHue atoMa, GU3NYECKUE M XUMHUYECKHE CBONCTBA.
12 | 3HaueHme xKene3a M ero COSTMHEHUH JIJIsl IPUPOJIBI M HAPOTHOTO XO3SICTBA.
13 | I'enernueckue psasl xeneza Fe(+2) u Fe(+3)
14 | O6o6menne 3nanuii mo reme "Meramuibr"
15 | KontpospHas padota Ne 2 o teme "Meranst"
2. lIpakTukym 1. «CBOMCTBA METAJIJIOB M MX COETUHEHHID) 2
1 | Ilpaktuueckas pabora Ne 1 "[lomyueHue coequHEHNH MeTaIoB"
2 | Ilpaktuueckas pabota Ne 2 "PemieHne sKkciepuMeHTAIBHBIX 33]1a4 Ha PacllO3HABaHUE




COEIMHEHUN METAJLIOB"

3. HemeTtaJiibl 27

1 | OGmas xapakTepucTrka HemeTauioB. P.c. 4 Dkonoruueckre mpooIeMsbl
ApxaHrenbcKoi 001acTH B CBS3HM C U3BMEHEHHUEM O30HOBOTO CIIOS HAJl €€
TEPPUTOPUEN

2 | O0ue XuMUYECKHe CBOMCTBA HeMeTa/uI0B. HemeTaibl B pUpoie ¥ CiocoObl UX
I10JIY4EHUS.

3 Bomopos.

4 | Bona.

5 | OOmiast xapaKTeprUCTUKA TaJIOTSHOB.

6 | CoenuHeHus rajJoreHoOB

7 | Kucnopog.

8 | Cepa, ee pusuueckue U XMMHUECKHUE CBOICTBA.

9 | Coenunenus cepsl. P.c. 5 Cepoconeprkaiue ra3pl Kak XUMHUYECKHE 3arpsI3HUTENN
atMocdepsl ApXaHrelbCKol 00JIacTH.

10 | Cepnast KHCIIOTa KaK 3JIEKTPOJIUT U €€ COJTU

11 | Cepnas kucnora Kak okucautenb. IloyueHue u npuMeHeHNe CEpHONM KUCIIOTHI.

12 | Azot u ero cBoiicTBa

13 | AMMuak u ero cBOlCTBa

14 | Conu amMoHUS

15 | Okcupa azora (I1) u (IV)

16 | A3oTHas KUCJIOTa KakK AJIEKTPOJIUT, €€ MPUMEHEHHE.

17 | A3oTHas KHCIIOTa KaK OKHCIIUTEIb, €€ TOJyYCHHE.

18 | Hutpatsl u HUTpHUTHL, Ipo0IEeMa UX COJCPKAHUS B CEITLCKOXO035HCTBEHHON
MPOIYKIMH. A30THBIE yoOpeHus. P.c. 6 A3oTconepskaiiue 3arpsa3HUTENH
aTMocepsl, BOJIOEMOB, ITI04YB APXaHIeIbCKO 00JIaCTH, UX BIMSHUE HA CPENY U
3JI0pOBbE YEIIOBEKA.

19 | ®octhop. Coenunrenus pocdopa. [Toustre o hochopHBIX yIOOPCHHSIX.

20 | Yruepogn. P.c. 7 [IpoGiemMa mpOMBIIIIIEHHOTO OCBOGHUS AJIMa30B.

21 | Okcuusl yraepoaa

22 | YronpHas KucioTa u ee coiu. JKecTKOCTh BOJIbI U CIOCOOBI €€ YCTpaHEHUSI.

23 | Kpemuwii.

24 | CoeqviHCHHS KPEMHUSI.

25 | CuinkartHasi IPOMBIIIUIEHHOCTb.

26 | O6o6menue no reme "Hemeramisr"

27 | KonrponbHas pabota Ne 3 nmo reme "Hemeramis!"

4. lIpakTukym 2 «CBoiicTBa cOeIMHEHUH HEMETAJIIOB)» 3

1 | [Ipaktuueckas padora Ne 3 PemieHne skcriepuMeHTABHBIX 33724 110 TeMe
"[logrpynmna xucmopozaa"

2 | Ilpaktuueckas pabota Ne 4. PemieHue sKCiepUMEHTANBHBIX 3a/1a4 110 TeMe
"[logrpynna azora u yriepoaa"

3 | Ilpaktrueckas pabora Ne 5. [Tonydenne, coOnpaHue U paclio3HaBaHUE T'a30B
5.0000meHnne 3HAHUI 10 XUMHUH 32 KYPC OCHOBHO# mKo0Jbl. [Toaroroska k 11
rocyiapcrseHHoi utorosoii arrecranuu (I'MA)

1 | [lepuoauueckwii 3akoH u [lepuoanyeckas cuctemMa XuMudeckux snemenTon J[. 1.
Menneneena

2 | 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JIEMEHTOB U X COCIMHEHUH B IIEpUOIax U
rpynnax B CBETE MPEACTABIECHUN O CTPOEHUN aTOMOB 3JIEMEHTOB

3 | Buapl XuMH4YeCKUX CBsI3€H M TUIIBI KPUCTAUTHYECKUX PEIIETOK

4 | Kinaccuduranuss XMMIYECKUX PEAKIUi 110 Pa3IMIHBIM TPH3HAKAM

5 | CKOpOCTh XMMHUYECKUX PEAKITUI

6 | Jluccoumanus »IeKTpOIUTOB B BOJHBIX pacTBopax. IOHHBIE ypaBHEHUS

7 | OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINU

8 | IlpocThie u cioxHbIe BeniecTBa. MeTallabl 1 HEMETaJUIbI

9 Cocras, knaccudukanus 1 00IIMe XUMAYECKHE CBOMCTBA OKCHIOB, THAPOKCHJIOB U

coueit B ceete TOJ
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[TpomesxyTounas arrecrauus. MiToroBast KOHTpoJibHas paboTa 3a Kypc OCHOBHOM
IIKOJIBI
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AHau3 KOHTPOJIBHON paboOTHI







