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1. Pe3ynomamul oceoenus yueonozo npeomema «Xumuny.
1.1.  V3y4yeHue XMMUHM B OCHOBHOH IIIKOJIEC Ja€T BO3MOYKHOCTbD JOCTHYB CIIEAYIOIINX
pE3yJIbTATOB B HAMPABJICHUH JIMYHOCTHOTO PA3BUTHS:

—  BOCIIUTaHHE POCCUHCKOM IPakJaHCKOW MICHTHYHOCTH: MaTPUOTU3MA, JIIOOBH U YBAKCHHIO
k OTedecTBY, UyBCTBA TOPJIOCTH 3a CBOIO Po/iHY, 32 pOCCUICKYIO XUMUYECKYIO HAYKY;

—  (opMHpOBaHHUE LIEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBCHHON NPAKTUKH, a TAKKE COLUAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY H
JyXOBHOMY MHOTOO0pa3HI0 COBPEMEHHOTO MHUPA;

—  (opMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHI0O M C€aMOOOPAa30BaHWI0 HAa OCHOBE MOTHBAIIMM K OOYYCHUIO M TIO3HAHUIO, BHIOOpY
npouapbHOr0 00pa3oBaHWs Ha OCHOBE HWH(MOPMAIMM O CYIIECTBYIOIIUX MPOQPECCHSIX W JHYHBIX
npOoPECCUOHATBHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOCHHIO WHIUBHIYaIbHOW 00pa3oBaTeIbHON
TPACKTOPUHU C YUCTOM YCTOI\/'I‘-H/IBLIX IO3HABATCJIIbHBIX HHTCPECOB;

—  (¢opMHpOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTEeIbHOM, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-HCCIIeIOBATEIbCKON, TBOPYECKON M IPYTUX BUIAX JCATEILHOCTH;

— (dbopMUpOBaHUE TOHUMAHUS [IEHHOCTHU 3/I0POBOTO U 0€30MacHOTr0 00pa3a KU3HH; YCBOCHHE
MpaBuJlI MHAUBUAYAJIBHOI'O W KOJUICKTUBHOI'O 0€e301acHOro IIOBCACHUA B '-Ipe3BI>I‘-IaI\/JIHBIX CUTyalnusix,
YIPOKAIOIIUX KU3HU U 3JI0POBBIO JIFOJICH;

- ¢dopmMupoBaHUE MO3HABATEIBHON M MHPOPMALMOHHOW KYJIbTYpPhI, B TOM YHCIIE Pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHON pabOThl ¢ Y4eOHBIMH IIOCOOUSIMH, KHUTAMHU, TOCTYITHBIMU MHCTPYMEHTaMH U
TEXHUYECKUMH CPEJICTBAMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

—  (opmupoBaHNE OCHOB 3KOJIOTHYECKOTO CO3HAHHS HA OCHOBE NMPU3HAHUS [ICHHOCTH YKH3HU
BO BCeX €€ MPOSIBJIICHUSX M HEOOXOJUMOCTH OTBETCTBEHHOI'O, OCPEIKHOTO OTHOILICHHUS K OKPYKAIOIICH
cperne;

—  pa3BHTHE TOTOBHOCTH K PCIICHUIO TBOPYECKUX 3a/la4y, YMCHHUs HAXOJIUTh aJ[cKBaTHBIC
CIOCOOBI ITOBE/ICHUS U B3aUMOJICHCTBHS C MTAPTHEPAMHU BO BpeMsl Y4eOHOW U BHEYUYEOHOM NI TEILHOCTH,
CIIOCOOHOCTH OLCHHUBATH HpO6JI€MHBIe CUTyallul WU OIICPATUBHO NPUHUMATL OTBCTCTBCHHLIC PCIICHUA B
pa3IMYHBIX TPOJYKTHBHBIX BHUAAX JEATEIbHOCTH (y4eOHas IMOMCKOBO-HCCIICIOBATENIbCKAs, KITyOHas,
IPOEKTHAasA, KPYKKOBasi U T. II. )

1.2.MeTanpeameTHble pe3yJbTaThl ocBoeHns OOII

MeramnpeaMeTHble  pe3ynbTaThl, BKJIIOYAIOT OCBOEHHBIE OOYYArOIMMUCS MEXIIPEIMETHbIE
MOHSITHS U YHUBEpCAJIbHbIE YdeOHbIe NEeHCTBUS (pEryIsITUBHbBIE, [I03HABATEIbHbIE, KOMMYHUKATHBHBIE).

VYcnoBueM (opMUpPOBaHMS MEXIIPEIMETHBIX MOHATHH, HampuMep, TaKUX KaK cUCTeMa, (axT,
3aKOHOMEPHOCTh, (PEHOMEH, aHallu3, CHUHTEe3 SBISAETCS OBJIAJICHHE OO0YyYarolMMHCS OCHOBAMH
YUTATEJIbCKOM KOMIIETEHIIMH, TPUOOpETeHNEe HaBBIKOB paboThl ¢ MH(pOpMalMel, yyacThe B MPOEKTHOMH
JeSITeNIbHOCTH. B OCHOBHOI 1IKOJIE HA BCeX MpeaMeTax OyaeT mpoAohkeHa padboTa o GOpMUPOBAHUIO U
pPa3sBUTHIO OCHOB YWTAaTEIbCKOW KommerTeHIMH. OOyyaromuecss OBJaJCIOT UYTEHHEM KakK CpPEICTBOM
OCYIIECTBJICHUS CBOMX JAJbHEHIIMX I[UJIAHOB:MPOJOJDKEHUS 00pa3oBaHUsl MCaMOOOpa3OBaHUS,
OCO3HAHHOTO IUIAHUPOBAHUS CBOEr0 AKTYaJIbHOTO M MEPCIEKTHMBHOTO Kpyra YTEHUs, B TOM 4YHCIIE
JIOCYTOBOTO, TIOJATOTOBKM K TPYAOBOW M COLMAIBHON JEATEIBHOCTH. Y BBIMYCKHHKOB OyeT
chopMHpoBaHa NOTPEOHOCTh B CUCTEMATHYECKOM YTEHMH KaK CPEJCTBE MMO3HAHMS MUpPa U ce0s B 3TOM
MHUpE, TApMOHHU3AIMHA OTHOIIICHUH YeJI0BeKa U 00IecTBa, CO3/JaHuN 00pa3a «IOTPeOHOTO Oy IYIIETOY.

[Ipn wm3ydyeHun ydeOHBIX NpPEAMETOB OOYyYaroOUIMecs YCOBEPIIEHCTBYIOT MPHOOPETEHHBIE Ha
IEpPBOM YpPOBHE HaBBIKH palboThl ¢ MHpopManued u nonoiHAT ux. OHU cMOryT paboTaTh C TEKCTaMH,
peoOpa3oBbIBAaTh U UHTEPIPETUPOBATH COJAEPKAIIYIOCA B HUX MH(OPMAIIHIO, B TOM YHUCIIE:

- CHCTEMaTH3UpPOBaTh, COIMOCTABIATh, AHAJIM3UPOBATh, O00O0OINATH M WHTEPIPETHPOBATH
uH(pOpPMALIHIO, COJIEPKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

- BBIJICJIAT TJIABHYIO M U30BITOYHYIO MH(OPMAIIHIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHUE
BbIJIEJICHHBIX (DAaKTOB, MBICIIEH; TIPEACTABIATh HHPOPMAIUIO B CXKATOU cioBecHOU (¢opMe (B BUE IJIaHa
WINA TE3UCOB) U B HAIJIAHO-CUMBOJIMYECKON (opMme (B BUAe TaOMuI], rpa@UyecKux CXeM U Juarpamwm,



KapT MOHATUN — KOHLENTYaAJIbHBIX JUarpamMm, OIOPHBIX KOHCIIEKTOB);

- 3aIOJIHATH U JAOMOJHAThH TAOJIULbI, CXEMBI, IUArPaMMBbI, TEKCTHI.

- XOJIe M3YYEHHsI BCEX YUEOHBIX IPEAMETOB O0Oydarommecs MpUOOPETYT OMBIT MPOEKTHOM
NEATeTbHOCTH  Kak  ocoOoi  ¢dopmbl  y4eOHOM  paboOThl, CHOCOOCTBYIOIIEH  BOCHHUTAHHUIO
CaMOCTOSITENIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIMICHUIO MOTHBALUU U 3(P(EKTUBHOCTH
y4eOHOIl eATEeNIbHOCTH; B XOJ€ PEalU3allud UCXOAHOTO 3aMbICiia HA IIPAKTUYECKOM YPOBHE OBIIAJCIOT
yYMEHUEM BBIOMpATh a/IeKBATHBIC CTOALICH 3a/1adye CPEACTBa, NMPUHUMATh PELICHHS, B TOM YHCIE U B
CUTyalMsax HeomnpenenéHHocTd. OHU IoJydyaT BO3MOYKHOCTh pa3BUTh CIOCOOHOCTh K pa3zpaboTke
HECKOJIbKUX BapHaHTOB PELICHHUM, IOMCKY HECTaHJApTHBIX pPEIICHUN, IMOUCKY U OCYIIECTBIECHUIO
Haun0oJiee MPUEMIIEMOT0 PEeILICHHSL.

[lepedyeHb KIIIOYEBBIX MEKIPEIMETHBIX MOHATHI OIpenensercss B XoJe pa3pabOoTKH OCHOBHOM
0o0pa3oBaTeNbHONW MpOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHus 00pa30BaTEIbHOM OpraHu3ally B
3aBUCHUMOCTM OT MAaTepUalIbHO-TEXHUYECKOTO OCHAILEHUS, KaJpOBOr0 IOTEHIMAlA, HCIOIb3yEMbIX
METO/I0B pabOoThl 00Pa30BaTENbHBIX TEXHOJIOTUH.

B cooterctBuu ®I'OC OOO BBIAEHSIOTCS TPH IPYIIB YHUBEPCATBHBIX YUSOHBIX ACHCTBUIL:
pEeryJsTUBHbIE, IO3HABATENIbHbIE, KOMMYHHUKATHBHBIE.

PeryasituBubie YY /|

YMeHue caMOCTOATENbHO ONPENeNATh eI 00y4eHus, CTaBUTh U (POPMYJIUPOBATh HOBbIE 3a/1a4H
B yuyeO€ M TNO3HABATEJIbHOW NEATEIbHOCTH, pa3BUBaTb MOTHUBbI U HMHTEPECHl CBOEH I103HABATEIbHOMU
nesreabHoCTH. OOyyaronmiics CMOXKET:

- AHAJIM3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBATh OyAyIIMe 00pa3oBaTelbHbIE PE3YIbTATHI;

- HUICHTU(UIUPOBATH COOCTBEHHBIE IPOOIEMBI U ONPENENIATh ITIaBHYIO IpobIeMy;

- BBIIBUIaThb BEPCUM pELIEHUs MpoOsieMbl, (GOPMYIMPOBATh TMIIOTE3bl, MPEABOCXUIIATH
KOHEYHBIN pe3ysbTarT;

- CTaBUThb II€JIb JIEATEIBHOCTH HAa OCHOBE ONPEAEICHHON NpoOJieMbl U CYIIECTBYIOIIUX
BO3MOKHOCTEI;

- ¢opMynMpoBaTh yueOHbIE 337Uyl KaK IIaru JOCTHKEHHsI TOCTABJICHHOM LeJIN AeATeIbHOCTH;

- 000CHOBBIBATH LIEJIEBbIE OPUEHTHUPBHl U INPUOPUTETHI CChLIKAMU HA LIEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTMUECKYIO MIOCIIEA0BATENbHOCTD 111arOB.

YMeHue caMoCTOSATENBHO IIAHUPOBATh IYTH JOCTHKEHUS LIEJIEH, B TOM YHUCIIE aJIbTEPHATUBHEIE,
OCO3HAHHO BBIOMpaTh Haubosiee FP(HEKTUBHBIE CIIOCOOBI pElIeHUsI YUYeOHBIX M MO3HABATENIBHBIX 3a/1ad.
OO0yyaromuiicss CMOXKeT:

- OTpeIeNATh HEOOXOAUMBbIE NEeUCTBUE(S) B COOTBETCTBUU C Y4eOHOM M TO3HABATEIbHOM
3a/1la4eil ¥ COCTABIAThH AITOPUTM UX BBINIOJIHEHHUS,

- 000CHOBBIBAaTh M OCYIIECTBIATH BbIOOp Hanbosee 3(p(PEeKTUBHBIX CIIOCOOOB pELIEHUS] Y4eOHBIX
Y TIO3HABATEJbHBIX 3a7a4;

- ONpPENeNATh/Hax0uTh, B TOM UUCIIE U3 MPEUIOKEHHBIX BApUAHTOB, YCJIOBHUS JJISl BHIITOJIHEHUS
yueOHOI 1 T03HaBaTeNbHOM 33/1a4H;

- BBICTpauBaTh KU3HEHHbIE TUIaHBI HA KPATKOCPOYHOE Oy/yliee (3asBisATh 11€JIE€BbIE OPUEHTHPHI,
CTaBUTh aJIeKBaTHbIE MM 3a/ladyd M IMpeajaratb JeMCTBHs, yKa3biBas U OOOCHOBBIBas JIOTHYECKYIO
IIOCJIE0BATEIBHOCTD I11ar0B);

- BbIOMpaTh U3 NPEUIOKEHHBIX BapUaHTOB M CaMOCTOSTENIBHO HMCKaTh CPEICTBA/pecypchl IS
pelLIeHNs 3aJa4n/AOCTHKEHUS LIeNH;

- COCTaBJIATH IUIAH pelIeHus! IPoOIeMbl (BBIMOIHEHHSI POEKTA, TPOBEICHUS UCCIEI0BaHNU);

- OIpeNeNATh NOTEeHIMAIbHbIE 3aTPYAHEHUS NPU PEIICHUU YUeOHO! U Mo3HaBaTeIbHOM 331a4H U
HaXOJWTh CPEICTBA JJI UX YCTPAaHEHUS;

- ONHCHIBaTh CBOM OMBIT, OOpMIIAS €ro A Nepefayd APYTUM JIIOASIM B BUAE TEXHOJIOTHU
pelIeHrs MPaKTUYECKUX 3a]1a4 OMPEIEIEHHOr0 Kilacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAIBHYIO 00pPa30BaATENbHYIO TPACKTOPHUIO.

YMeHue COOTHOCUTh CBOU ACHCTBHUS C TUTAHUPYEMBIMH pe3yIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH JIeTEIIbHOCTH B Mpoliecce JOCTHXKEHUS Pe3yibTaTa, ONpeIeNsTh CIOCOOb! JEHCTBHI B paMKax



NPEUIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C
u3MeHstomencs curyarueid. O0yJaromunics CMOXET: OPEICTATh COBMECTHO C TIEaroroM u
CBEPCTHUKAMH KPUTEPUH TUTAHUPYEMBIX PE3Yy/IbTaTOB U KPUTEPUU OLIEHKU CBOECH Yy4eOHOH e TeNbHOCTH;

CHCTEMaTU3HPOBATh (B TOM YHCJI€ BEIOUPATh IPUOPUTETHBIE) KPUTEPUU TIIAHUPYEMBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH JIEATEIbHOCTH;

0TOMpaTh HHCTPYMEHTHI AJISl OLICHUBAHUS CBOEH JI€ATEIIbHOCTH, OCYIIECTBISITh CAMOKOHTPOJIb
CBOEH JIEATEIILHOCTU B paMKaX MPeI0KEHHBIX YCIOBHI U TPEOOBaHMIA;

OLIEHUBATh CBOIO JIEATEIbHOCTh, ApPT'YMEHTUPYS IPUUMHBI TOCTUKEHUS W OTCYTCTBUS
IUIAHUPYEMOT'O pe3yibTaTa;

HaXO/UTh I0CTaTOYHBIE CPEJICTBA [UIs BBIMOJIHEHUS YU€OHbIX JeHCTBUI B U3MEHSIOLIeHCs
CUTYallU{ W/WIIK IPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ysIbTara;

paboTas 1o cBOeMy IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYILIYIO IESATEIbHOCTh HA OCHOBE aHaIM3a
U3MEHEHHUH CUTYalluu JJIs TTOJIyYeHHs 3aIJIaHMPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ybTaTa;

YCTaHaBJIMBATh CBSI3b MEX]Y MOJYYECHHBIMHM XapaKTEPUCTHUKAMM MPOJYKTa M XapaKTepUCTUKAMU
npouecca AESITEIbHOCTH M IO 3aBEPIICHUU JEATEIBHOCTH Ipe/laraTh HW3MEHEHHE XapaKTEPUCTHK
npolriecca JUIsl OJIyYeHHsl YIyUIIeHHbIX XapaKTePUCTHK MPOTYKTa;

CBEpATH CBOM JICHCTBHS C IIETBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSITEIIEHO.

YMeHue oLeHNBaTh IPAaBUIbHOCTD BBIMOJIHEHUS Y4eOHOH 3a/1a4i, COOCTBEHHBIE BO3MOXHOCTH €€
pemenust. OO0yJaronIuiics CMOXKET:

- OIpesieNATh KPUTEPUH NPAaBUIBHOCTH (KOPPEKTHOCTH) BHIMOIHEHUS YUeOHO! 3a1auu;

- AQHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOILEIO HHCTPYMEHTAapUs IS
BBINOJIHEHUS yUeOHOM 3a/1auu;

- CBOOOHO IOJIb30BATHCS BEIPAOOTAaHHBIMU KPUTEPUSAMHU OLIEHKU M CAMOOLIEHKH, UCXOS U3
LIeJIM ¥ UMEIOIIUXCSl CPEICTB, Pa3iinyas pe3ysibTaT U CocoObl JeiCTBUM;

- OLICHUBATH MPOAYKT CBOCH IEATEILHOCTH T10 33/IaHHBIM H/HIT CaMOCTOSTEITHHO
OIpe/IeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO JESTENbHOCTH;

- 000CHOBBIBATh JIOCTUKMMOCTD 1€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

- (bUKCUpPOBaTh U AaHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

Bnagenue ocHoBaMHM CaMOKOHTpPOJS, CaMOOLICHKM, HPUHSATHSA PpEHIEHHH M OCYILIECTBICHUS
OCO3HaHHOT'0 BBIOOPA B yueOHOM 1 mo3HaBaTenbHONU. O0yyaromuicss CMOXKeT:

- Ha0JII0/1aTh ¥ AHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MIO3HABATEIbHYIO IEATEIbHOCTh U
JeSITeIbHOCTh JPYTrUX 00yJaroImuxcs B Ipolecce B3auMOIIPOBEPKH;

- COOTHOCHUTD PeaIbHBIE U TUIAHUPYEMbIE PE3YJIbTAaThl HHINBUAYAIbHON 00pa30oBaTeIbHOM
JESITEIbHOCTH U JeNIaTh BBIBOBL;

- IPUHUMATD pelIeHne B ydeOHON CUTyallud U HECTH 32 HEr0 OTBETCTBEHHOCTb;

- CaMOCTOSITENILHO ONPENENSTh IPUYUHBI CBOETO yCIIeXa WM Heyclexa U HaXOAUTh
CrocoOBbl BBIXOJIa U3 CUTYAI[H HEyCIexa;

- PETPOCIEKTUBHO OIpENeNsTh, Kakue JAEeWCTBUA MO pEeHIeHHI0 Y4eOHOM 3ajauu win
napaMeTphbl 3TUX JIEHCTBUN NPUBENN K HOTYYEHUIO UMEIOIIETrocs MPOIyKTa yueOHOM AesITeNbHOCTH;

- JI€MOHCTPHUPOBATh MIPUEMBI PETYIISUHN IICUXO0PU3UOTOTUYECKUX/

SMOILIMOHANBHBIX COCTOSIHUM ISl AOCTHXKEeHUS 3 (deKTa ycrokoeHus (yCcTpaHeHus
SMOLMOHATIBHOMN HAPSXKEHHOCTH), 3¢ (heKTa BOCCTAHOBIEHUS (0cnabaeHNs IPOsBICHUN YTOMIIEHUS),
a¢dexTa akTUBU3AUH (TTOBBILIEHUS CUXO0(PU3NOIOTHYECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbie YY /|

YMeHue  omnpenensTb  HOHSTHS, CO3/1aBaTh  OOOOIIEHMs, yCTaHaBIMBaTh  aHAJOTHH,
KJaccu(UIUpoBaTh, CaMOCTOSTENILHO BBIOMpAaTh OCHOBaHMS M KPUTEPUHM JUIS  KJIAcCH(HKalUH,
yCTaHaBIIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXkJACHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, I€AYKTUBHOE, T10 aHAJOTMH) U JeNaTh BHIBOAbI. OO0yUaromuics CMOXET:

- noI0MpPaTh CJI0BA, COMOYMHEHHbBIE KJIIOYEBOMY CIIOBY, ONPEAEISIONINE €T0 PU3HAKY U
CBOMCTBA;



- BBICTPAUBATh JIOTHUECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIOYEBOTO CJI0BA U COMOAYNHEHHBIX
€My CJIOB;

- BBIICTATH OOIIMIA TPU3HAK ABYX HIIM HECKOJILKUX MPEIMETOB, WM SIBJICHUN U OOBICHITH UX
CXOJICTBO;

- 00BeAMHSTH MPEAMETHI U SBIICHUS B TPYIIIIHI 10 ONPEACICHHBIM IPU3HAKAM, CPABHUBATH,
KiaccuuIpoBaTh U 00001aTh (HaKThI U SBIICHUS,

- BBIICJATH SIBJICHHUE U3 OOIIETO psAsla IPYTUX SIBICHU;

- ONpeNeNiaTh OOCTOSTENLCTBA, KOTOPbIE MPEIIIECTBOBAIM BO3HUKHOBEHUIO CBSI3U MEXIY
SBJICHUSIMU, U3 ATHX OOCTOSITENILCTB BBIIEIATH OIpPEAEISIONINe, CIIOCOOHBIE OBITh MPUUMHON JTAaHHOTO
SIBJICHUSI, BBISIBJISITH IPUYUHBI U CTICICTBUS SIBIICHUM;

- CTPOUTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM U OT YaCTHBIX
SIBJICHUW K OOIITUM 3aKOHOMEPHOCTSIM;

- CTPOUTH PACCYKJIEHHE Ha OCHOBE CPABHEHUSI IPEAMETOB U SIBJICHUM, BBIJIEISS IPU ATOM OOIIHe
MPU3HAKY;

- W3Jarath MOJIyYEHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;

- CaMOCTOSITEJIFHO YKa3bIBaTh Ha WH(POPMAIIUIO, HYXKIAIOIIYIOCS B IPOBEPKE, MpeiaraTh U
MPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MHPOPMAITIH;

- BepOaIM30BaTh SMOLIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO UICTOUHUKOM;

- OOBSCHATH SBIICHUS, MPOIECCHI, CBA3M U OTHOIICHHUS, BBIABISEMbIE B XOJI¢ MMO3HABATEIBHON U
UCCJIEIOBATEIbCKON JESTENIbHOCTH (IPUBOAUTH OOBSICHEHHE C U3MEHEHMEM (OpPMBI MPEICTABICHUS;
OOBSACHSATH, NeTATU3UPYS WK 0000111as1; OOBSACHATH C 3aJaHHOM TOUKH 3pEHUs);

- BBUIBJSITH W HA3bIBaTh NMPUYHHBI COOBITHS, SBIICHUS, B TOM YHCJIC BO3MOXHBIC /Hamboiee
BEPOSATHBIC NMPUYHMHBI, BO3MOXKHBIE IMOCIEICTBUS 3aJaHHOW MPUYUHBI, CAMOCTOSITENIBHO OCYILECTBISS
PUYUHHO-CJICICTBCHHBIN aHAJIHN3;

- JlenaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIN3a Pa3HbIX TOYEK 3PEHHUS, MOATBEPKIATh BHIBO
COOCTBEHHOW apTyMEHTAIMEH UJIH CAMOCTOSTEIIFHO MOJTyYeHHBIMU JAHHBIMHU.

Ymenue cozoasamo, npumensams u npeobpazosviéams 3HaAKU U CUMBOJIbL, MOOEIU U CXeMbl 05
peuieHus yueonvix u nozHasamenvbHulx 3a0ay. O0yJaroumncs CMOXKET:

— 0003Ha4aTh CHMBOJIOM U 3HAKOM MPEIMET U/UITU SIBICHUE; OMPEENIATh JOTHUYECKUE CBA3H
MEXly peAMETaMU W/WJIH SIBICHUSAMHU, 0003HAYAThH JaHHbBIE JIOTUYECKUE CBSI3U C TIOMOIIIBIO 3HAKOB B
CXEME;

— CO3/1aBaTh aOCTPAKTHBIN UK peabHbIA 00pa3 MpeaMeTa U/UiH SIBICHUS; CTPOUTH
MO/JIeJIh/CXeMY Ha OCHOBE YCIIOBUH 3a7aud U/WIIH CIIoco0a ee pelieHus;

- Co3/1aBaTh BepOAbHBIC, BEIICCTBEHHBIC W WH(MOPMAIMOHHBIE MOJICIH C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa /ISl ONpeIeNeHHs Crioco0a PelieHns 3aa4l B COOTBETCTBUU C
CUTYyaLUEH;

- npeoOpa30BEIBATH MOJIENH C LIETHIO BBISIBICHHUS OOIINX 3aKOHOB, ONPENEISIONNX JaHHYIO
MIPEAMETHYIO 00J1acTh;

— MEPEBOJUTH CIOKHYIO 0 COCTAaBY (MHOTOACIIEKTHYIO) MH(OPMALIUIO U3 TparuecKoro
Wi (popManTu30BaHHOTO (CUMBOJIBHOTO) MPEACTABIEHUS B TEKCTOBOE, HA000POT;

- CTPOUTH CXEMY, AJITOPUTM JCUCTBHS, WCIPABIATH WM BOCCTAHABIMBATH HEWU3BECTHBIN
paHee aJropuTM Ha OCHOBE UMEIOIIErocs 3HaHUs 00 00beKTe, K KOTOPOMY MPUMEHSETCS aITOPUTM;

- CTPOHTH JOKA3aTEICTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;
aHAJTM3UPOBATH/pedIEKCHPOBATH OMBIT PAa3pabOTKH U pean3aIii y4eOHOTO MPOEKTa, UCCIAEIOBAHUS
(TeopeTHyecKoro, SMIUPUUECKOTO) Ha OCHOBE MPEIOKEHHON TPOOJIEMHOM CUTYallUH, TOCTaBIEHHON
TIENTN ¥/WMITN 3aJTaHHBIX KPUTEPHEB OIICHKH MPOAYKTa/pe3yIbTarta.

Cmvicnosoe umenue. OOy4arOMUNCS CMOXKET:

- HaXOJUTh B TEKCTe TpedyeMylo HHQOpMAIHMiO (B COOTBETCTBHM C LEISIMH CBOEH
JESITENIbHOCTH);

— OpUEHTUPOBAThCS B COJEPKAHWU TEKCTa, TMOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;



— yCTaHABIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHH, SIBICHUH, TIPOIIECCOB;

- PE3IOMHUPOBATH IIABHYIO UICIO TEKCTA,

- peoOpa3oBbIBaTh TEKCT, «IIEPEBOJS» €ro B JIPYIYI0 MOAAIbHOCTb, MHTEPIPETUPOBATDH
TEKCT (XYJO’KECTBEHHBIH M HEXYJI0’)KECTBEHHBIN - y4yeOHbIN, HAyYHONOMYJSPHBIN, WH(OPMALMOHHBIH,
tekct non-fiction);

- KPUTHYECKH OLICHUBATh CoiepxaHue U GopMy TeKCTa.

Dopmuposanue u pazgumue IKONOSUYECKO20 MbIULICHUS, YMEHUe NpUMEHAMb e20 8
NO3HABAMENbHOU, KOMMYHUKAMUBHOU, COYUANbHOU NpaKmuke U HNpoheccuoHaibHol OpueHmayuu.
OO0y4aroIIMIACsS CMOXKET:

- OIPEAEIATh CBOE OTHOLIEHUE K PUPOJHON CPELE;

- AHAIM3UPOBATH BIMSHUE HKOJIOTMUECKUX (PaKTOPOB Ha Cpely OOMTaHUS KUBBIX
OpraHU3MOB;

- OPOBOAUTH TPUYUHHBIA M BEPOATHOCTHBI aHAIM3 SKOJOTMYECKHX CUTYyalluid; -
MPOTHO3UPOBATh U3MEHEHHS CUTYallUH [IPU CMEHE JAeUCTBUS OJHOrO (hakTopa

Ha JIelicTBUE APYroro Gakropa;

- pacipoCTpaHATh IKOJIOTHYECKUE 3HAHUS M YIaCTBOBATh B MPAKTHUECKUXAEJIaX 10 3aIIUTe
OKpYKaroIleH Cpeibl;

- BBIpaXKaTh CBOE OTHOIICHHE K MPUPOE Yepe3 PUCYHKH, COUMHEHUS, MOJIENIU, IPOEKTHHIE
paboTHL.

Pa3BuTHe MOTHBAIIMY K OBIAJICHUIO KYJIbTYpPOU aKTUBHOT'O MCIOJIB30BAHUS CIIOBAPEH U IPYTHX
MOMCKOBBIX cucTeM. OOyJarOIINIICS CMOXKET:

- OTIpeeIATh HEOOXOUMbIE KITF0YEeBbIE TOUCKOBBIE CIIOBA U 3aPOCHI;

- OCYILIECTBIISATh B3aUMOJIECHCTBHE C JIEKTPOHHBIMU MIOMCKOBBIMU CHUCTEMaMHU, CJIOBApsSMU;

- (dbopMUPOBATH MHOKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HCTOUHUKOB IS
00BEKTHUBU3AIMH PE3YJIbTATOB ITOUCKA;

- COOTHOCHUTH MOJTyYEHHBIE PE3yIbTaThl TOMCKA CO CBOEH JESATENbHOCTHIO.

Kommynukarususbie YY ]|

YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEpCTHHUKaMH; paboTaTh WHAMBHIYAJbHO W B TpYIIe: HaXOAWTh OOIIee pelleHHe U pas3peliarhb
KOH(JIMKTBI HA OCHOBE COTJIACOBAHMS MO3UILMHN M yuyeTa UHTEPECOB; (POpMyYIHpOBaTh, apryMEHTHPOBATh
U OTCTauBaTh cBo€ MHeHHUE. OOyUaroIUiCs CMOXKET:

- OTpEEIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

- UTpaTh ONPEAEIECHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

- IPUHUMATH MTO3UIUIO cCOOECeTHNKA, TOHUMas! IO3ULIUIO IPYTOro, pa3indarhb

€ro pe4yu: MHeHHE (TOUYKY 3pEHHs), 10Ka3aTeIbCTBO (ApTryMEHTHI), (haKThl; TUIIOTE3bI, AaKCHOMBI,
TEOPHH;

- MpeNIeNsITh CBOU ACUCTBUA U ACHCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WJIH
MIPEMNSTCTBOBAIN MTPOITYKTUBHOM KOMMYHUKAITUH;

- CTPOUTH MO3UTHUBHBIE OTHOILIIEHUS B TIpoIlecce yueOHO U TTO3HABATENbHOM e TENbHOCTH;

- KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOK TOYKY 3PEHHUsS, B JUCKYCCHUU YMETh
BBIJIBUTaTh KOHTPAPTYMEHTHI, nepedpa3rupoBaTh CBOI MBICIH (BJIaJICHUE MEXaHU3MOM SKBUBAJIEHTHBIX
3aMeH);

- KPUTUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPHU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

- npeiaraTh ATbTEPHATUBHOE PEIICHUE B KOHMIMKTHOW CUTYAITUH;

- BBIICTISITH OOIIYIO TOUKY 3PEHHSI B IUCKYCCHH,

- JIOTOBAPUBATHCSA O MPABUIIAX U BOMPOCAX JAJISt OOCYXJACHUSI B COOTBETCTBUU C
IIOCTaBJIEHHOM Mepe. TPyNIoi 3a1a4ei;

- OpraHU30BBIBATh YUeOHOE B3aUMOACHCTBHE B IpyIIe (ONpeaessaTh 00IIue ey,
pacnpenenaTb poju, T0roBapuBaThbes Apyr ¢ APYroM M T. 1.);

yCcTpaHATh B paMKax  JUajlora  pa3pbiBBl B~ KOMMYHHUKAallUHd,  OOYCIOBIIGHHBIE



HETMIOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI COOECEeAHNKA 3a1auu, POPMBI UITH COJIEPKaHMS JUaora.

YMeHHe 0CO3HAaHHO HCIIOIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3a/1a4y€il KOMMYHUKALIMHU
JUISL BBIP@XEHHUSI CBOMX YYBCTB, MBICIEH M IMOTPEOHOCTEN [UIsl IUIAHUPOBAHMSI U PETYISLIMM CBOEH
JIeATEIbHOCTH; BJIAJICHUE YCTHOM W IHCbMEHHOM pPEYbI), MOHOJIOTMYECKOW KOHTEKCTHOW pEYbIO.
OO0yuaromuiicss CMOXKET:

OTIpeEIATh 3a]]a4y KOMMYHUKAILIUU U B COOTBETCTBHH C HEH OTOMPATh peUeBbIE CPENICTBA;

0TOHMpaTh 1 UCIIOJIb30BaTh PEUEBbIE CPEACTBA B MPOIIECCE KOMMYHUKALIUU C APYTUMH JIFOAbMU
(mmraror B mape, B MaJoOW IPYIIe U T. 1.);

MPEJCTABIATH B YCTHOW MJIM MUCbMEHHOU (hopMe pa3BEpHYTHIN IIaH COOCTBEHHOM JEeSITEIbHOCTH;

cOOJII0AaTh HOPMBI IYOJIMYHON PeyH, perjiaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBHUH C
KOMMYHUKaTUBHOM 3aJ1a4eil;

BBICKA3bIBaTh M 0OOCHOBBIBATh MHEHHUE (CYK/IEHUE) U 3alpaliiBaTh MHEHHUE TapTHEPa B paMKax
JI1aJIoTa;

MIPUHUMATD PEIlIeHUE B XOJ€ JUAJIOTa U COIIACOBBIBATh €0 C COOECEHUKOM; CO3/1aBaTh
IUCbMEHHBIE «KJINLIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOIb30BAaHUEM HEOOXOINMBIX PEUEBBIX
CPEJCTB;

MCIIOJIB30BaTh BepOAIbHBIE CPEICTBA (CPEACTBA JIOTHUECKOW CBSI3M) JUISI BBIICTICHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS;

HCII0JIb30BATh HeBepOasbHbIE CpeacTBa WIH HarJsAHble MaTepuabl,
MOJIFOTOBJICHHBIE/OTOOpAaHHBIE TTOJT PYKOBOJICTBOM YUHUTEIIS;

JIeJlaTh OLICHOYHBIM BBIBOJ O JOCTHMKEHHM LEIM KOMMYHHKAllMM HEMOCPEICTBEHHO I0Cie
3aBepUICHHUS] KOMMYHUKATHUBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

@®opMupOBaHUE ¥ PA3BUTHE KOMIIETEHTHOCTH B O00JAcTH HCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (aanee - UKT). OOyuaromuiics cMOKeT:

- IEeJICHANPABICHHO WCKaTh M HCIOJbh30BaTh MH(OPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE IS
pelieHus yueOHbIX U MPaKTUYECKHX 3a7a4 ¢ momotbio cpeacts MKT;

- BBIOMpATh, CTPOUTH M UCIOJIH30BATH a/IEKBATHYIO WH(MOPMAIMOHHYIO MOJENb I Nepeaayn
CBOMX MBICIICH CpEACTBAMH €CTECTBEHHBIX M (POPMAIBHBIX S3bIKOB B COOTBETCTBHUHU C YCIOBUSMU
KOMMYHHUKalWH;

- BBIACNATH HH(GOPMALIMOHHBIN aCTEeKT 3a/1a4H, ONEPUPOBATh JaHHBIMU, HCIIOIb30BATh MOEIb
pelIeHus 3a/1a4H;

- HUCNOJb30BAaTh KOMIBIOTEPHbIE TEXHOJOIMM (BKJIIOYas BHIOOP aJeKBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNapaTHBIX CPEACTB U CEPBUCOB) JJIS pelIeHUs] MHHOPMAIIMOHHBIX U
KOMMYHUKAIIIOHHBIX Y4Y€OHBIX 3a/Jay, B TOM 4MCJIE: BBIUMCICHHWE, HANHCAHHME IHCEM, COYMHEHUH,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTAMN U JIp.;

- MCIOJIb30BaTh MH(POPMAIUIO C YIETOM ITHUECKUX U NIPABOBBIX HOPM;

- co3/laBaTh MH(OpPMAIMOHHBIE pECYpPChl pPa3HOrO THMA W JUISL pasHbIX ayJIUTOPHIA,
co0mo1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBuiIa MHPOPMAIIMOHHON O€30MaCHOCTH.

1.3. IlpeameTHBbIE pe3yJabTAThI

BelnnyckHMK HayduTc:

- XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOIEHIE, U3MEPEHUE, SKCTIEPUMEHT;

- OIKCHIBATh CBOMCTBA TBEPJBIX, KUAKHX, Fa3000pa3HbIX BELIECTB, BHIACIASA UX
CYILLIECTBCHHBIE ITPU3HAKY;

- PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKUN
JJIEMEHT», «IIPOCTOE€ BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTBY, «XMMHYECKAS PEAKLUI»,
UCIIOJNIb3Ysl 3HAKOBYIO CUCTEMY XUMHUY;

- pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MacChl BEHIECTB, MIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3nnyath XUMUYECKUe U (pu3nueckue sBJICHNS; Ha3bIBaTh XMMUYECKHE IIEMEHTHI;



- OTIpeNIeNIATh COCTAaB BELIECTB 0 UX (popMynam; onpeaesaTh
BAJICHTHOCTh aTOMA 3JIEMEHTA B COEAMHEHUSX; ONPEAENISATh TUIl XUMUYECKUX
peaku;

- Ha3bIBATh PU3HAKU U YCIIOBUS POTEKAHUSI XUMUUYECKUX PEAKLIMiA; BBISIBIATh IPU3HAKH,
CBU/JIETEJIBCTBYIOLME O MPOTEKAHUN XUMHUUYECKOW PEAKLIMK IIPU BBIITOJIHEHUH XMMUYECKOIO OIBITA;

- COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIMHEHHIA; COCTABIISATh YPABHEHUS! XUMHUECKUX
peakiuii; coOmoIaTh npaBmuia 0€30mMacHoi padoThI IPH MPOBEACHUH OIBITOB; MOJIB30BAThCS
71a00paTOPHBIM 000PYIOBAaHUEM U MOCYAOM;

— BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BELIECTB; BBIUUCIIATD
MacCOBYIO JIOJI0 XUMHYECKOTO JIeMEHTa 1o (hopMyJie COCTUHEHHUS;

- BBIUHCIISTH KOJIMYECTBO, 00bEM MJIM MAcCy BEIlleCTBa MO0 KOJIMYECTBY, 00bEMY, Macce
pEareHToB WK MIPOYKTOB PEAKLIUH;

— XapakTepru30BaTh (PU3NUYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOA U
BOJZ0OpPOJA;

- MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;

— pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: KUCIOPO/, BOJAOPOL;
pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

- PacKpbIBaTh CMBICH MOHATUH «TEIIOBOM 3P PeKT peakuny», «MOISIPHBIA 00BEMY;

- XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/IBI;

PacCKpbIBaTh CMBICII IOHATHUS «PACTBOP»;

- BBIUHCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE; IPUTOTOBIISATH
pacTBOPBI C ONPEAECIEHHON MACCOBOM J10JIEH PACTBOPEHHOTO BEILIECTBA;

- Ha3bIBATh COCIMHEHHUS U3YUYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB; XapaKTepU30BaTh
dbuznyecKkrue 1 XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB: OKCHI0B, KUCIOT,
OCHOBaHH, COJICH;

- ONpeeNsATh NPUHAAJICKHOCTh BELIECTB K ONPEACIIEHHOMY KJIacCy COeAMHEHUN;
COCTaBJIATh (OPMYJIbI HEOPTaHUYECKUX COETUHEHUM U3YyUEHHBIX KJIaCCOB; IPOBOJIUTH OIBITHI,
MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

- pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KMUCIIOT U LIEJIOUEN IO U3MEHEHUIO

- OKpPAaCKH MHJIUKATOPA;

- XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJacCaMH HEOPraHMYECKUX COCTUHEHMI;

- packpbiBath cMbich [lepuoaudeckoro 3akona .M. MenaeneeBa; oObACHITH GU3HUECKUI
CMBICJT aTOMHOTO (ITOPSIKOBOT0) HOMEpPa XMMHUECKOT0 3JIEMEHTa, HOMEPOB TPYIIIbI U [IEpHOJa B
nepuoanueckon cucreMe 1.1. Menneneesa;

- OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMsI CTPOEHHS aTOMOB, CBOICTB 3JIEMEHTOB B
npeJienax MaJbIX EPUOJO0B U TNIaBHBIX MOATPYII;

- XapakTepu3oBaTh XMUMHYECKHE 3JIEMEHTHI (OT BOAOpPOJA /0 KaJlblUs) HA OCHOBE HX
N0JIO’KeHUs B nepuoanueckoit cucreme /.M. MenneneeBa u ocoGeHHOCTEN CTPOSHUS UX aTOMOB;

- COCTAaBJIAITh CXEMBI CTPOCHMSI aTOMOB IEPBBIX 20 3JIEMEHTOB NMEPHUOJUYECKONH CHCTEMBI
J.1. Menneneena;

- PacKpbIBaTh CMBICI MOHATUN: «(XUMHUYECKas! CBSI3bY», «3JIEKTPOOTPHULIATEILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTD (PU3NUECKHUX CBOMCTB BELIECTB OT TUIA KPUCTAUINYECKOMN PEIIeTKY;

- OTIpeNieNATh BU XMMUYECKOH CBSI3U B HEOPraHUYECKUX COCITMHEHUAX; N300pakaTh CXEMbI
CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHM BUJAMHU XMMUYECKHX CBS3€EHl;

- pacKpblBaTh  CMBICT  TOHATUH  «HMOH», «KAaTHOH», «AHUOHY»,  «QJIEKTPOJUTHD,
«HEIJEKTPOJIUTBL), <«QIEKTPOIUTUYECKAS JAUCCOIMALMS, «OKUCIUTENbY», «CTENEHb OKUCICHHS»
«BOCCTaHOBUTEIbY, KOKHCIEHUEY, «BOCCTAHOBICHUE;

- OTIpEeeNATh CTENEeHb OKUCICHHSI aTOMa 3JIEMEHTa B COEIMHEHUH; PaCKpPhIBaTh CMBICIT
TEOPHUH AIEKTPOJIUTHUECKON AUCCOIMAIINN; COCTABIIATh YPABHEHUS AJIEKTPOIUTUYECKOMN TMCCOUalun
KHCJIOT, II[eI0YeH, CONeH;

- OO0BSACHATH CYHIHOCTh MpOIECCa AMEKTPOIUTUYECKON TUCCOLMAUU U peakuii HOHHOTO



oOMeHa;

- COCTaBJISITh TIOJIHBIE U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIUN 0OMEHa; OIPEIEISTh
BO3MOXKHOCTH MIPOTEKAHUsI pEaKIIii MOHHOTO OOMEHA; MPOBOJIUTH PEAKIUH, MTOATBEPIKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB;

— ONpeIesATh OKUCIUTEIh U BOCCTAHOBUTEIID;

— COCTaBIISITh YPaBHEHUS OKHCIUTEIIHPHO-BOCCTAHOBUTEIIBHBIX PEAKIINil; Ha3bIBaTh (DaKTOPHI,
BIIUSIONINE HA CKOPOCTh XUMUYIECKOM PEaKIuu; KIacCU(PUIIMPOBATh XUMUIECKHE PEAKIIUU T10
pa3IMYHbIM NIPU3HAKAM; XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U CBOWCTBaMU
HEMETaJUIOB;

- MIPOBOAMTD OMBITHI 10 MOJTYYEHHIO, COOUPAHUIO U U3YYECHUIO XUMUYECKHUX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIIOro ra3a, aMMHUaKa;

— pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIBINA T'a3 U aMMHUAK;

— XapaKTepU30BaTh B3aMMOCBS3b MEXIAY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB;

— Ha3bIBaTh OpraHUYecKHe BellecTBa Mo WX (opmyre: MeTaH, dTaH, ITHIEH, METaHOI,
9TaHOJ, TIULEPUH, YKCYyCHas KHUCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CT€apUHOBas KHUCIIOTa, OJEHMHOBAS
KHCJIOTA, TJII0K034;

— OLICHUBATh BIIUSHUE XHMHUYECKOTO 3arpsi3HEHUS OKpYXKaloIled cpenbl Ha OpraHusm
YeloBeKa;

— IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM JKU3HH ONIPEIEIISTh BO3MOKHOCTh
MPOTEKAHUS PEAKIIU HEKOTOPBIX MPEICTABUTENICH OPTaHMUECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM,
MeTaJlJIaMH, OCHOBAaHUSMH, TaJIOTeHAMHU.

BrInyCKHHMK TTOJIyYUT BO3MOXKHOCTb HAYYUThCS:

— BBIIBUTATh U MPOBEPATH HKCIIEPUMEHTAIBLHO TUIIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEILIECTB
HA OCHOBE HX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYyNaTh B XUMHUYECKHE PEaKIMH, O XapaKTepe U
MPOJIYKTaX Pa3IMUHBIX XUMHUYECKUX PEaKIIUi;

— XapaKTepU30BaTh BEIIECTBA M0 COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHABJIMBATh
MPUYMHHO-CJIEICTBEHHBIE CBA3U MEKy JaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

— COCTaBJISITh MOJICKYJISIDHBIE U TIOJHBIC MOHHBIC YPaBHEHHUS IO COKPAIEHHBIM HMOHHBIM
YpaBHEHUSIM;

- MPOTHO3UPOBATh  CIHOCOOHOCTh  BEIIECTBA  MPOSIBISATH  OKUCIUTENbHBIE  WUIIH
BOCCTAaHOBUTEJIHHBIC CBOMCTBA C YUETOM CTETICHEH OKUCIICHHS 3JIEMEHTOB, BXO/ISIIIUX B €0 COCTAB;

- COCTaBJISITh YPABHEHUS PEAKIMH, COOTBETCTBYIOIIMX MOCIEA0BATEIBHOCTH IPEBPAILICHUM
HEOPraHWYECKHUX BEILECTB Pa3IUYHBIX KJIACCOB;

— BBIJIBUTaTh M TIPOBEPSATH HKCIIEPUMEHTAIBHO TUIIOTE3bl O pe3yibTaTaX BO3JACHCTBUS
pa3nIuUYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOMN peaKInu;

- UCIIONIb30BaTh MPHOOPETEHHBbIE 3HAHMS MJS DKOJIOTUYECKH TPAMOTHOTO TOBEICHHS B
OKpYXKarollleu cpere;

— WCIIOJIH30BaTh MPUOOPETEHHBIE KIIFOUEBBIC KOMIETEHIIMU MPH BBIMOJIHEHUH MPOEKTOB U
y4eOHO-UCCIIeIOBATENLCKIX 3a/ad 0 HM3YYEHHUIO CBOMCTB, CIOCOOOB TOJYYEHHS] M PaClO3HABaHUS
BEILECTB;

— 00BEKTUBHO OLICHUBATh MH(OPMAITUIO O BEIIECTBAX M XUMHUUECKHUX MPOIleccax;
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON MH(OpMaIuu, HeA0OPOCOBECTHON peKIaMe B CPelICTBaxX
MaccoBOi HHGOpMAIUY;

— 0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUH MO XUMHH JJI MPAKTHIECKON eI TEITbHOCTH
YEJIOBEKA;

— CO3/aBaTh MOJIETTH M CXEMBI JIJISl peIIeHHs YUeOHBIX M MMO3HABATENbHBIX 33]1a4; TOHUMATh
HEOOXOIMMOCTh COONIOACHUSI TPEANHUCAHHUM, TpeIaraéMblX B HMHCTPYKIMSIX IO HCIOJIb30BAHHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHH U JIP.

2. Cooepotcanue Kypca xumuu 8 Knacca



Pa3znea 1. OcHOBHbIC NMOHATHSA XUMHH (YPOBEHb aTOMHO- MOJIEKYJISIPHBIX NIPEACTABJICHMI)

[Ipenmer xumun. Xumus Kak 4acTb €CTECTBO3HaHU. BellecTBa u ux cBoiictBa. Metoasl
IIO3HAHUA B XUMHHU: HaOItoeHue, skcniepuMenT. [lpuemsl 6e3onacHoil paboThl ¢ 000pyJ0BaHUEM U
BemecTBamu. CTpoeHue riaMeHu. YucTeie BemecTBa U cMecu. CriocoObl OYMCTKH BEIIECTB:
OTCTauBaHueE, PUIBTPOBAHUE, BbIIAPUBAHUE, Kpucmaniuzayus, oucmuiayus. uzndeckue u
XUMUYECKHE ABJICHUSA. XUMUYECKUE peakiuy. [Ipu3HaKky XMMHUYECKUX PEAKIUN U yCIOBUS
BO3HHUKHOBEHUS U TCUEHUSI XUMUYECKUX PEAKLUH.

ATOMBI , MOJIEKYJIBI U MOHBI. BelecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS.
Kpucrannnueckue u amopdHsle BemecTsa. Kpucrananueckue peleTky: MOHHasl, aTOMHast 1
MOJIEKYJIsIpHas. 3aBUCHUMOCTb CBOMCTB BELIECTB OT TUIIA KPUCTAIIIMYECKOU pemeTku. [IpocTie u
CJIOKHBIE BEIIECTBA. XUMUYECKHUH 2J1€MEHT. MeTaiisl ¥ HeMeTasulbl. ATOMHAs €IMHHALIA MaCCBhl.
OTtHocuTenbHAs aTOMHas Macca. SI3bIK XUMUH. 3HAKU XUMHUYECKUX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocTaBa BeuecTBa. Xumuueckue Gopmyiel. OTHOCUTEIbHAS MOJIEKY IsipHast Macca. KauecTBeHHBIN U
KOJINYECTBEHHBIN COCTAB BellecTBa. Brruncienne no XuMmuueckuM GopmyinaMm. MaccoBas 10t
XUMHUUYECKHX 3JIEMEHTOB B CJI0KHOM BEILIECTBE

BanentHocTs XUMUYECKUX 371eMeHTOB. OnpeienieHne BaICHTHOCTH 3JIEMEHTOB 110 (opMyJiaM
OuHapHbIX coennHeHH. CocTaBieHne XUMHUUECKUX (POPMYJI 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YU€HUE. 3aKOH COXPaHEHUs Macchl BewecTB. Ku3Hb U nestenbHocTbM. B.
JlomoHOCOBa. XMMHUECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKLUN
IIpakTHyeckue padboThbI:

e [IpaBuna TexHUKH OE30MACHOCTH IPU PabOTE B XUMHUECKOM KaOHHETe. 3HAKOMCTBO C

71a060paTOPHBIM 000PYIOBAaHHEM.

e (OuucTKa 3arps3HEHHON TOBApEHHOM COJH.
PacueTHble 3aa4n. Beruncienrne OTHOCUTENFHON MOJIEKYJISIPHON MacChl BEIIECTBA 110 (GopMyIIe.
Boruncnenue MaccoBoil 10JIM JIEMEHTA B XUMUYECKOM COEIMHEHUU. Y CTAaHOBJIEHHE IIPOCTEMILIEN
(opMyJIbl BELIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB. BbIuncIeHNs 10 XUMUYECKUM YPaBHEHUSIM MacChl
VI KOJIMYECTBA BELIECTBA 110 U3BECTHOW MAcCe WM KOJIMYECTBY OJTHOTO U3 BCTYNAIOIIUX WU
IIOJIYJarOLIUXCsl B PEAKLIUN BEILIECTB.

Kucnopon. Haxoxxnenue B mpupose. [lomyuenue kucnoposia B 1ab0paTopuu U MPOMBIIIIIICHHOCTH.
®du3nyeckue U XUMHUYECKHE CBOMCTBa Kucnopoza.. [I[pumenenune kucnopoaa. Kpyrosopor kucnopona B
npupoje. O30H , amtorponus kuciaopoaa. Bo3ayx u ero cocras. 3anura aTMochEpHOT0 BO3yXa OT
3arpsI3HEHU M.

Bonopon. Haxoxnenue B npupoje. [lonydyenne Bogoposa B 1ab0paTopuu U MPOMBIIITIEHHOCTH.
duznyeckue U XUMHUYECKHE CBOMCTBA Bo1opoaa. Bogopon — BoccTaHOBUTENb. Mephl 6€30MacHOCTH
npu pabote ¢ Bogopoom. [Ipumenenne Bogoposa.

Bona . Metoas! onipeiesieHHsi COCTaBa BOJbl — aHAIM3 U CUHTE3. PU3NUecKue 1 XUMHUYECKUE CBOICTBA
BojIbl. Bosia B mpupo/ie 1 cnocoObl €e 0UuCTKU. Adpaiusi BOIbl. XUMUYECKHUE CBOMCTBA BOJIBI.
ITpumenenune Boabl. Bona — pactBopureins. PacTBopuMocThBelecTB B Boje. Onpenesnenne MaccoBoi
JIOJIM paCTBOPEHHOTO BEILIECTBA.

KonuuectBennbie oTHoIeHUs B xumuu. KonmruectBo BemiectBa. Moib. MossipHast Mmacca. 3akoH
ABorajipo. MonsipHblit 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. O0OBEMHbBIE OTHOIIICHHUS T'a30B
MIPY XUMHYECKUX PEAKIIUSX.

Bakneiimme kimaccel HEOPraHMUECKUX coeqMHEHUNH. OKCUIBI: COCTaB, KIAcCU(pUKAIIUA.
OCHOBHBIE U KHCIOTHBIE OKCHAbl. HoMeHKI1aTypa okcnioB. uznueckrne U XUMHUYECKHE CBOMCTBA,
MOJIyYEHHE, IPUMEHEHUE OKCUJIOB.

I'unpoxcunet .Knaccudukanus ruapoxcunoB. OcHoBanusd. Coctas. Lllenoun u HepacTBOpUMBIE
ocHoBaHMs. HoMeHknaTypa. duznueckrne U XUMUYECKHE CBOMCTBA OCHOBAaHMM. Peakius HelTpain3auum.
[Tonryuenue. [Ipumenenue. AMQOTEpHbIE OKCUJIBI U THIPOKCHIBI

Kucnotsr: coctaB, kmaccudukamnus 1 HoMeHKIaTypa. Ou3nueckue U XUMUYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENIBHBIN ps/T METAJJIOB



Comnu.: coctas, K1accupuKaiys 1 HoMeHkIarypa. Puzndyeckue 1 XUMHUECKUE CBOICTBA COJICH.
PactBopuMOCTH cosieli B Bojie. XMMUYECKHE CBOMCTBA COJICH CIOCcOOBI MoydeHus coye. [Ipumenenne
coJien

['eneTnueckast CBSI3b MEKy OCHOBHBIMH KJIACCaMU HEOPraHWYECKUX COETUHEHUI.

Paznen 2.Ilepuoanyeckuii 3aK0H 1 NePUOANYECKAS CHCTEMA XUMUYECKHUX 3JIEMEHTOB
JA.U.Menneneea. CTpoeHue aromMa

[TepBbie MOMBITKY KIACCHPUKAIUU XUMUYECKUX AIEeMEHTOB. [[oHATHE O Tpymmax CXOIHBIX
371eMeHTOB. EcTecTBEeHHBIE ceMeliCTBa 1IET0YHBIX METAJUIOB U TajoreHoB. biaropojHsie rasbl.

[Tepuonnueckuii 3akon /. 1. MenneneeBa. Ilepuoauueckas cucremMa Kak €CTeCTBEHHO-HAYYHAst
KJIaccU(pUKalUs XUMUYECKUX 37IeMeHTOB. Tabnununas Gopma mpencraBieHus Kiaccuuxaims
XUMUYECKHX desieMeHTOB. CTpykTypa Tabnuusl «llepuoandeckas cucteMa XuMudeckux anementos /. U.
MenneneeBa» (kopotkas popma): A- u b- rpynmsl, nepuoibl. @U3ndecKuid CMBICH MOPSIKOBOTO
3JIEeMEeHTa, HOMepa Nepruojia, HoMepa IrpyIbl (sl 3JIEMEHTOB A-TPYIIII).

CrtpoeHue aToMa: Apo U IEKTpoHHAs 00osouka. COCTaB aTOMHBIX SiA€p: IPOTOHBI U HEHTPOHBI.
N3otombl. 3apsi aTOMHOTO sJipa, MaCCOBOE YUCIIO, OTHOCUTEIIbHAs aToMHast Macca. CoBpeMeHHast
bopMyITUpOBKa MOHATHUS «XUMHUYECKHUH STIEMEHT.

DnekTpoHHas 000JI0YKa aTOMa: IMOHATHE 00 SHEPTeTUIECKOM YPOBHE , €0 EMKOCTH. 3allOJTHCHHE
JIEKTPOHHBIX CIIOEB Y aTOMa 3JIEMEHTOB IEPBOT0 — TpeThero nepuoaoB. CoBpeMeHHas (HOpMyIHpPOBKa
MEePUOIUYECKOT0 3aKOHa.

3HaueHue nepuoaudeckoro 3akona. Hayunsie goctsxenus/l.M1.Menaeneesa : ucrnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MAcC, IEPECTAaHOBKU XUMUUYECKHUX JIEMEHTOB B IIEPUOIUUECKON CUCTEME.
Kuznp n gesrensHocTh J. Y. Menaeneena.

Crpoenne aroma. CocTaB aTOMHBIX siiep. DJIeKTpoHbl. M30Tonbl. CTpoeHue 3JE€KTPOHHBIX
00oJ10uek aTomMoB nepBbix 20 3reMeHToB nepuoauueckoi cucremsl Jl. . Menaeneena.

JlaGopaTopHble onbIThl. B3anmoelicTBre ruIpoKCHa IIMHKA C PACTBOPAMU KUCIIOT U
IIeJI0YEH.

Paznen 3 Ctpoenne Bemects (7 1)

3JI€KTpOOTpI/IIIaTeJII)HOCTI) XUMHUYCCKUX DJICMCHTOB. OCHOBHBI@ BHUIbI XI/IMI/I‘ICCKOﬁ CBsI3H:
KOBAJICHTHAs HETOJIsIpHAasi, KOBAJIEHTHAs NOJIApHasi, MOHHAs. BaJ€eHTHOCTH 3JIEMEHTOB B CBETE
aeKTpoHHOU Teopun. CTeneHb okuciaeHus. [IpaBuna onpeaenenus CTEIeHH OKUCICHUS JIEMEHTOB.

Cooepotcanue Kypca xumuu 9 Knacca

Pa3nes 1. MHoroo6pa3ue XuMHUYeCKMX peakuui

Knaccuukanus XMMHUYECKUX peakIfii: peakluu COeMHEHNUS,Pa3IOKEeHN, 3aMEelIeHns, OOMeHa.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. OKHUCINTENb, BOCCTAHOBUTENb, MPOLIECCHl OKUCIECHUS U
BOCCTaHOBJIEHMsI. COCTaBIEHHE YpPaBHEHUN OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C ITOMOIIBIO
METO/a AIIEKTPOHHOI0 OajaHca.

TennoBble 3pGEKThl XMMUYECKUX peakiuil. DK30TepMUYECKHE M SHAOTEPMHUECKHE PEaKIHH.
TepMmoxumuueckue ypaBHeHHs. Pacué€rbl Mo TepMOXMMHYECKUM ypaBHEHUSIM. CKOpPOCTh XMMHUYECKUX
peaknuii. @aKkTOpbI, BIUSAIONIME HA CKOPOCTh XMMHMUYECKUX peakuuil. [IepBoHauanbHOE NpeacTaBlIeHUE O
karanuze.OopaTumbie peakuuu. [IoHsITHE 0 XUMUYECKOM PAaBHOBECHHU.

XHWMHUYECKUE PEAKIIUU B BOAHBIX PACTBOPax. DINEKTPOJIUTHI U HEINEKTPOIUThl. Monbl. Katnons! n
aHWOHBL. [ uopamuasmeopuspacmeopos. DNEKTPOINTUIECKAs JUCCOLMALUS KUCIOT, OCHOBAaHUIH COJIEH.
CnaOble ¥ cuibHBIE MEKTPOIUTHL. CTeneHp aucconuanuu.Peakiuy HoHHOTo oOMeHa. Y CIIoBUS TeUSHUS
peakuuii HMOHHOrooOMEeHa 10 KOHI[a. XUMHYECKHE CBOICTBAa OCHOBHBIX KIJIACCOB HEOPraHHMYECKHUX
COCMHEHUN B CBETE TMPEACTaBICHUH 00 DSIEKTPOJUTHUECKOW JUCCOLUMAIMM M  OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuusx./lonsamue o cuoponuze coneu.

JdemMoHcTpanum:



IIpuMepsl 5K30- ¥ SHIOTEPMHUUYECKUX peaKkuil. B3aumMonelcTBUE LIMHKA C COJITHOU U YKCYCHOU
KUCI0TOU. B3aumMoaencTBre rpaHyIMpOBAHHOTO IIMHKA U IMHKOBOM TBLIU C COJITHOM KHCJIOTOM.
BsaumonerictBue okcuna meau (I1) ¢ cepHoli KMCI0TON pa3HON KOHLIEHTPALMK IIPU pPa3HbIX
TEMIIEPATypaXx.

['openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE. ['OpeHne cepbl B paciiaBJI€HHOM
cenutpe. McribiTaHue pacTBOPOB BELIECTB HA AIEKTPUUECKYIO TPOBOJIUMOCTh. J[BHKEHIE NOHOB B
AIEKTPUUYECKOM II0JIE.

IIpakTuyeckue padboTbl:

Pemrenue skcniepuMeHTaNbHBIX 3aa4 110 Teme «CBONCTBA KUCIIOT, COJIEH U OCHOBAHHM Kak
3JIEKTPOJIUTOB)

JlaGopaTopHble onbIThI: Peakiiiny oOMeHa Mex 1y pacTBOpaMHU AJIEKTPOJIUTOB

PacuyerHble 3aga4u: BerunciaeHus no TEpMOXUMHYECKUM YPABHEHUAM PEAKLIUMN.

Pa3nen 2.MHuoroo6pasue BeuecTn

Hewmeramnsl. ['asorensl. IlonokeHue B NEPUOAMYECKOM CHUCTEME XHMUYECKUX DIIEMEHTOB,
cTpoeHHe ux aroMoB. HaxoxknenuweB mpupoge. Dusmyeckne M XMMHUYECKHE  CBOMCTBA
rajjoreHoB.CpaBHUTENIbHAS XapaKTEPUCTHKA rajJloreHoB. llomyueHne u npuMeEHEHHe rajloreHoB. XJIOp.
®dusnyeckue M XUMHYECKHE cBoicTBa xiopa.llpumenenue xiopa. XinopoBomopon. dusnueckue
cpoiictBa. Ilomyuenue. ComsHas kuciaora u €€ conu. KadecTBeHHas peakuuss Ha XJIOPUI-HOHBI.
PacnioznaBanue xnopuaoB, OpoMHI0B, HOJUI0B.

Kucnopon u cepa. IlosnoxxeHne B nepuogUUEcKON CUCTEME XMMHYECKHUX JIEMEHTOB, CTPOCHUE UX
atoMoB. Cepa. Amnorponusi cepel.dusznyeckue M XHUMUYECKue cBoMcTBa. HaxoxnaeHue B mpupose.
[Tpumenenne cepol. CepoBomopon. CepoBomoponHas kuciora u e€ cosu.KauecTBeHHas peakuus Ha
cynbun-uonsl. Okcup cepri(IV). ®usmueckne m xummudeckue cpoicTBa. llpumenenue. CepHucras
kucnoTa neé conu. Kauecrsennas peakuus Ha cyiab@ur-uonsl. Oxcup cepbi(VI).

Cepnas kuciaora. XMMUYECKHE CBOWCTBA pa30aBlIeHHON U KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI.
KauecTBeHHas peakius Ha Cyab(paTHOHBI. XUMUYECKUE PEAKIINH, JIeXKAIe B OCHOBE MOJIYUYEHHUs CEPHOM
KHUCJIOTHI B IPOMBIIIEHHOCTHU. [[prMeHeHne cepHoil KUCIIOTHI.

Azot u pocdop. IlonoxeHue B nepuoanYecKOl cUcTeMe XMMHUYECKUX 3JIEMEHTOB, CTPOCHUE MX
aTOMOB. A30T, (pu3Myueckue M XMMHYECKHE CBOMCTBA, IMOJIyueHHE U mnpuMeHeHue. KpyroBopor aszora
Brpupoae. Ammuak. PuU3nUecKue U XMMHUYECKUE CBOMCTBA aMMUAKa,lloJlydeHue, npumeHenue. Conn
aMMOHHMs. A3oTHas Kuciaora u eécBoiicTBa. OKUCIHUTEIbHBIE CBOICTBA a30THOM  KHCIOTHI.
[Tony4yeHnea3oTHOM KHUCIOTHI B jabopaTopuu. XHMHUYECKHE PEaKIUH, JIEXKALIMEB OCHOBE IMOTyYCHHS
A30THOW KHUCIJIOTHI B MPOMBIILIEHHOCTU. [IpuMeHeHre a30THON KuciaoThl. COM a30THOM KUCIIOTHI U MX
npuUMeHeHHe. A30THbIE YA0OpEeHHs.

®ochop. Amnorponusi ¢pocopa. dusmueckue Hu XuMUUYeckuecBoictBa (ochopa. Oxcun
docdopa(V). ®ochopnas kucnora u e€conu. PocopHbie y1oO0peHus.

VYranepon u kpeMHuil. Ilonokenue B nepuoInyecKol CUCTEMEXUMHUYECKUX DJIEMEHTOB, CTPOCHHE
UX aTtoMoB. Yriepoa. Aiorponusyriepoaa. dusnueckue M XMMHUYECKHE CBOMCTBA yTrJepoja.
AncopOuusi. YrapHelif ra3, cBoicTBa W (PU3MONIOTHYECKOE IEHCTBHE HA OPraHU3M. YTJIEKUCIBIA ras.
VYronbHas kucinora u e€ conu. KadectBeHHasi peakius Ha kapOoHaT-WOHBL. KpyroBopoT yriepoaa B
npupone.Opranndeckie COeIMHEHNs yIiepoa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuuenas kuciota u e€ conu. Cmexno. Llemenm.

Mertannsl. [lonoxenne MeTauIOB B NEPUOANYECKON CUCTEME XMMHUECKUX JIEMEHTOB, CTPOEHUE
uX aroMoB. Meramnueckas cBs3b. PU3MUECKHE CBOWCTBA METAUIOB. Pl aKTMBHOCTHM METAJJIOB
(9EeKTPOXMMHMUYECKHUI psiji HANPSOHKEHUH MeTaioB). XUMUYECKHE CBOWCTBA MeTaioB. Obme crnocoOsl
noyry4eHus: MeTajuioB. CIuiaBsl METaJLIOB.

lenouynsie MeTansl. [Too)keHne MIENTOYHBIX METANIOB B IEPHUOJNYECKON CUCTEME, CTPOEHUE UX
aroMoB. Haxoxnenue B mpupoe.

Du3nyecKnue 1 XMMUYECKHE CBOMCTBA IIEJIOUYHBIX METAIIOB. [IpMeHeHNnEe MIETOYHBIX METAIIIOB U



UX COCIMHECHU.

[lenoyno3emenpHbie MeTauibl. [10/10’KeHHE IIETIOYHO3EMENBHBIX METAJUIOB B IEPUOIUYECKOU
cucreMe, CTpoeHHe Hx aromoB. Haxoxaenue B npupone. MarHuii M KanblUi, UX Ba)KHEWIINE
coeanHeHus. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUs.

Amomunuil. IlonoxxeHue amOMHMHMS B INEPUOJUYECKOM CHUCTEME, CTPOCHHME €ro aroMa.
Haxoxnenne B npupone. dusnueckne n XMMHUYECKUE CBOWMCTBA amtoMuHus. [IpuMeHenue amoMuHus.
AMOTEpHOCTb OKCHJIA ¥ THIPOKCUIA AITFOMUHUSI.

XKeneso. Ilonoxxkenue xenesa B NEPUOJUYECKON CHCTEME, CTpOECHHE e€ro aroma. HaxoxneHue B
npupoae. dOuznueckue U XMMHYECKHE CBOWMCTBA kKeje3a. BakHeWlme COeIMHEHHs Kele3a: OKCHUIbI,
ruapokcusl 1 conn xenesa(Il) n xenesa(Ill). Kauectsennsie peakiy Ha nonsl Fe?* u Fed*

JdeMoHcTpanum:

dusnyeckue CcBOMCTBA ranoreHos. llomydenue xiopoBomopoja M pPacTBOPEHHE €ro B BOJE.
AnnorponHbsie Moaupukanuu cepbl. OOpas3ipl NPUPOIHBIX CyIbQHUIOB U cyinbpartoB. [lomyuenue
aMMMaKa U ero pactBopeHue B Boje. O3HakoMiIeHHe ¢ 00pa3liaMu IpUPOAHBIX HUTPATOB, (hocdaToB

Mogenu KpuCTATMUECKUX PemETOK anMasza u rpaduTa. 3HaKOMCTBO ¢ 00pa3iaMu IPUPOIHBIX
KapOOHATOB U CHJIMKATOB 3HAKOMCTBO C 00pa3ljaMM BaXKHEHIINX COEAMHEHUH HATpUs, KaJus,
IPUPOJIHBIX COETMHEHUH KaJIbLIKs, PYAaMHU XKelle3a, COeIMHEHUIMU allfoMUHMsL. B3aumoeiicteue
LIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METAJIOB U aJIIOMUHUSA ¢ BOJOM. CiKUraHue xkeie3a B KUCIOpoAe U
XJIOpeE.

IIpakTnyeckue padorsi:

[Tonmy4yeHue colsIHON KUCIOTHI U U3y4YeHUE e€ CBOMCTB.

Pemenue skcnepuMeHTalIbHBIX 3a7a4 1o Teme «Kuciopoa u cepa»

ITonmyyeHnue amMmMHaka U U3y4eHUE €ro CBOMCTB.

[Tonyuenune okcuaa yriaepoaa (IV) u uzyuenue ero cpoiicts. Pacno3HaBanue kapOOHATOB.
Pemienue sxkcriepuMeHTaIbHBIX 33a4 10 TeMe «MeTaulbl U UX COSIMHEHUS.

JlabGopaTopHble ONBITHI:

BrITecHeHue rajjoreHaMu Apyr Apyra U3 pacTBOPOB UX COESAUHEHUH.

KayecTBeHHbIe peakiuu cyabhua-, cynbGur- u cyiabdar- HOHOB B pacTBOpE.

O3HakoMyieHHE ¢ 00pa3LamMu cepsbl U €€ MPUPOJHBIMU COETUHEHUSIMHU.

B3auMozeicTBue cosield aMMOHHUS CO IIEJI0YaMHU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yIJIEKUCIIBI ras.

N3ydenue oOpa3ioB MeTayuioB. B3anmoseiicTBie MeTauioB ¢ pacTBOpaMu COJIeH.

O3HaKoMJIEHHE CO CBOWCTBAMHM U MPEBpALICHUSIMU KapOOHATOB U THIAPOKApOOHATOB.

[Tonydenune ruipokcuia alfOMMHMS U B3aUMOJEHCTBHE €ro C KUCIOTaMU U LIEI0YaMH.
KauecTBeHHbIe peaknuy Ha HoHbI Fe?* u Fe3*

Pacuernsble 3agaumn:

BrruncieHus mo XuMu4ecKuMm YpaBHCHHAM MACCHI, 00BEMa WM KOJIMYECTBA BEIICCTBA OAHOI'O U3
MPOJYKTOB PEAKIINH 110 MAcCe UCXOJHOTO BEIIECTBA, 00bEMY MM KOJIMYECTBY BEIIECTBA, COJIEPIKAIIETO
ONpeAeNEHHYIO JTOJII0 TPUMECEH.

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHU4eCKUX BelleCTB

[Ipeamer opranudeckoil xmmun. Heopranmyeckne M OpraHMYECKHE COECIMHEHMS. YTIEepon —
OCHOBa *H3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIJIepoa B OPraHUYECKUX COCTMHEHMSX.

VYrneBomopoasl. IlpenenpHbie (HACHIIEHHBIC) yriaeBOAOpoAbl.MeTaH, »dTaH, mpomaH —
IOpOCTEHIINE MPEICTABUTENN TPEAETbHBIXYTIEBOA0POA0B. CTPYKTYpHbIE (OPMYIBI YTIIEBOAOPOIOB.
['omonoruyeckuii psia MpeAesbHbIX YrieBoAopoAoB. I'omonoru. dusndyeckne MXMMHUYECKHUE CBOMCTBA
IpPEACIBHBIX YITIEBOAOPOAOB. Peakuuu ropenus u 3aMmelneHus. HaxoxzaeHue B Npupone NpeaeinbHbIX
yrieBogopoaos. [IpuMenenne merana.

HenpenensHubie (HeHaCBIIIEHHBIE) YIII€BOJOPO/BL. OTUJICHOBBIMPA  HENPEIENbHbBIX



yraeBoAopoaoB. OTwieH. dusnyeckue U XUMHYECKUE CBOMCTBA 3TWUJIeHA. Peakius npucoearnHEHUsI.
KauecTBeHHbIepeakny Ha 3TUjIeH. Peakius nmonmumepuzanuu. [lonustunen. [Ipumenenue stusiexa.

ALETUIIEHOBBIM  psifi  HENpENEibHBIX  YIIIEBOAOPOAOB. AnermieH.CBolicTBa  aleTHJICHA.
[IpumeneHune anerusieHa.

[IpouzBoaubie yriieBogopoaoB. KpaTkuii 0030p OpPraHMYEeCKUXCOCIUHEHUN: OJHOATOMHBIE
CoupThl (METaHOJ, ATAHOJ), MHOIOATOMHBIE CIHUPTHI (ITUIICHIIMKOINb, TJHIEPUH), KapOOHOBBIE
KHCJIOTHI(MYpaBbUHAs, YKCYCHAs), CIIOKHBIC 3(UPBI, KUPbI, YIIeBOAbl (TJIOK03a, caxapo3a, Kpaxmad,
LEJUTI0N03a), aMUHOKHCIIOTHI, OeKu. PonbOenkoB B opranusme.

[lonsTie O BBICOKOMOJEKYJSPHBIX BeliecTBax. CTpyKTypa IOJMMEPOB: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb NoJIMMepu3anuu. llonmatuieH, noaunponusieH, NoJMBUHIWIXIOPU.

JdeMoHcTpanum:

Monenu MOIeKyl OpraHUYeCKUX COeAMHEHU. ["'opeHune yriieBogopo10B 1 0OHapyKeHUe
IPOAYKTOB UX ropenus. Kauectsennas peaxuus Ha stuiieH. [lonyuenue stunena. PactBopenue
3TUJIOBOTrO cupTa B BojJe. PacTBopenue rauuepuHa B Boje. [lonyueHne u cBOMCTBA YKCYCHOM KUCIIOTBHI.
HccnenoBanue cBONCTB KUPOB: pACTBOPUMOCTH B BOJIE M OPraHUYECKUX pacTBopuTeiax. KauecTBeHHbIE
peaKkuu Ha III0K03y U Kpaxmai. O3HaKOMIIEHHE C 00pa3liaMy U3IeIUi U3 MOIUITUIICHA,
HOJIMIIPOIIMIIEHA, TOJMBUHUIXJIOPUIA.



3.1. KanenagapHo-TeMaTHuyecKkoe NJIAHMPOBAHMeE M0 XUMUH 111 8 Ki1acca

Ne i/m Tema ypoka KommnuectBo | [Ipuiioxenus
4acoB
Baxnetimue xumudeckre noasaTus (19 gacon)

1 Texnuka 6e3onacHoct B kabunere xumuu. [lonstue | 1
0 BEIIECTBE

2 Cwmecu u uncthie BemecTBa. CriocoObl pa3aeieHus 1
CMeCeH.

3 [Tpaktrueckas padota Ne 1 «IIpuemsl oOparieHus ¢ 1
nabopatopHbIM 00opynoBaHueM. OUuCTKa
3arpsiI3HEHHON OBAPEHHOM COJIM» UHCTPYKTax 1o Th

4 DU3NYECKUE U XUMUYECKUE SBJICHUS 1

5 ATOMBI 1 MOJIEKYJIBl. ATOMHO-MOJIEKYJIIpHOE yueHue. | 1

6 [IpocTeie u cinoxHbIE BelecTBa. XUMUUECKUM 1
JJICMEHT

7 3HaKM XUMUYECKHX 3JIeMeHTOB. OTHOCUTEIbHAS 1
aTOMHasl Macca

8 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue | 1
(dhopmyiibl. OTHOCUTENTbHAS MOJICKYJISIpHAST Macca

9-10 MaccoBast 10115l 2JIeMEHTa B MOJICKYJIe 2

11-12 | BajneHTHOCTh XUMHUYECKUX d1eMeHTOB.CoCTaBIICHNE 2
(hopMyIl IO BaJICHTHOCTH.

13 3aKOH COXpaHEHMsI MACChl BEILIECTB. Y paBHEHUS 1
XUMHYECKHUX PEaKIIHii

14 Knaccuukanus XuMHUeCKuX peakini. 1

15 [IpakTnueckas padora Ne 2 «XuMUUECKHUE SIBICHUS. 1
[Ipu3Haky U yciaoBUS MIPOTEKAHUS PEAKIIUI»
nHCTpyKTax no Th

16 KomnuectBo BemectBa. Monb — equauna konuuectsa | 1
BeniecTBa. MoJsipHast macca

17 PacyeTsl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKIIUN 1

18 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME 1
«BaxxHel1me XuMU4ecKue MOHSATUS

19 KonTponbhas padora Ne 1 . "[lepBonauanbHbie 1
XUMHUYECKHE MOHATUSA"

3akoH ABoraJipo.Monsipablii 00beM ra3os (3 u)

20 3akon ABorajipo. MosipHBIH 00BeM ra3000pa3HbIX 1
BenecTB. OTHOCUTENbHAS TIIOTHOCTh Ta30B

21 OObeMHbIE OTHOILIEHUS Ta30B IPU XUMHUUECKHUX 1
peaxIusx.

22 Pacuersl o ypaBHEHUSIM XMMUYECKUX peaklui 1

Kucnopon (5 gacon)

23 AHanu3z KOHTpoJsibHOM padoTsl Ne 1, koppekuus 3YH 1
yyamuxcs, pabora Haj omubkamu. Kucnopon, ero
XapaKTePUCTHKA M HAXOXKICHHUE B TIPHPO/IC.

[Tonydenue u ¢pusznyeckue cBOWCTBA KUCIOPOIa

24 XUMHYECKHE CBOMCTBA 1
kucnopona.Okcunsl.[Ipumenenne. Kpyrosopor
KHCIIOPOJIa B IPHPOJIC.

25 Boznyx u ero coctas. 3ammra Bo3ayxa OT 1




3arpsi3HeHui. ['opeHre u MeJIEHHOE OKUCIICHUE

26 TennoBoit 3¢ (hekT XUMHUUECKUX peaKIni 1
27 [TpakTrueckas padota Ne 3 "[lonyuenue u cBoicTBa 1
kuciaopona". Uucrpykrax no Th
Bonopon (3 gaca)
28 Bogopogn, ero o0mas xapakTepucTuka u Haxoxaeaue | 1
B IIPUPOJIE.
29 [Tonyyenue u gusnueckue cBoiicTBa BOJI0OpOIa 1
30 XumMuueckue cBoiicta Bogopoaa. [lpumenenue. 1
PactBopsl. Bona (8 gacoB)
31 Bopa-pactBoputeins. PactBopbl. MaccoBast 10114 1 VYpok npoBoaures ¢
PacTBOPEHHOIO BELIECTBA. HCIIOJIb30BaHUEM
obopynoBanust Touku
pocta
32 Pemenue 3anau mo teme "MaccoBas 10 1
pacTBOPEHHOTO BeliecTra'
33 Bona. CriocoOs1 ouncTky,pusnueckue u xumudeckue | 1
cBoiicTBa Bofibl. KpyroBopoT Bo/bI B IpUpPOJIE.
34 [IpaxTuueckas padora Ne 4 "I[IpuroroBienue 1
pacTBOPOB COJIEH C OIPEICICHHOW MacCOBOM J0JIeH
pactBopeHHoro BemecTa". MHcTpykTax no Th
35 Boga. CiocoObl ounicTku,pusndeckue u xumuueckue | 1 VYpok npoBoguTCs ¢
CBOWCTBA BOJIBI. MCTIOJIb30BaHUEM
obopynoBanus Touku
pocTa
36 KpyroBopot BojibI B ipHpo/Ie. 1
37 3akperuieHre 1 0000IeHne 3HAHUH 110 TeMaM 1
"Kucnopon","Bonopon","PactBopsr. Boia"
38 KonTponbuas padorta Ne 2 . 1
"Kucnopon","Bonopon","PactBopsr. Boga"
OCHOBHBIE KJIacChl HEOPraHU4ecKux coenquHeHuit (14 yacos)
39 Amnanmu3 KOHTpoJbHOH paboTsl Ne 2, koppekuus 3YH | 1
ydanxcs, pabota HaJ OMIMOKaMH.
40 Oxkcuapl. Knaccuduxaius, HOMEHKIATypa. 1
41 CaoiicTBa okcu10B. [lonydyeHue, ipuMeHeHHe. 1
42 OcnoBanus. Coctas, knaccudukans, HoMeHknarypa, | 1
TIOJTyYCHHE.
43 dusnyeckne 1 XUMUYECKUE CBOWCTBA OCHOBAHUA. 1 YPpok poBOAUTCS C
Peakuus HelTpanuzanuu HCTIOJIb30BAaHUEM
obopynoBanust Touku
pocTa
44 ITpakTuyeckas pabora Ne 5 "Unentuduxanns 1
Heoprannyeckux coeauHeHuil" Mucrpykrax no Th
45 Kucnotsl. CocraB, kiaccudukanys, HOMEHKJIATypa 1
46 Pu3nuecKue 1 XUMHYECKHE CBOMCTBA KACIOT 1 Ypok npoBoguTCs ¢
UCITOJIb30BaHUEM
obopynoBanus Touku
pocTa
47 Comu. Knaccudukarnus, HomeHkaaTypa. CriocoObl 1
MIOJTy4YEeHHUs COJIeH
48 dusnuecKkne 1 XMMUYECKHE CBOMCTBA coiel 1




49 I'eneTnveckas cBsSI3b MKy KiIaccaMu 1
HEOPraHWYECKUX COCTMHEHUN

50 [IpakTrueckas padota Ne 6 "Pemienne 1
AKCIEPUMEHTAIIbHBIX 3a7a4 110 Teme "OCHOBHbIE
KJIaCChl HEOPraHUYECKUX coequHeHunit". MTHCTpyKTax

no Th

51 3akperieHue U 00001IeHrEe 3HAHUH 10 TeMe 1
"OCHOBHBIE KJIaCChl HEOPIAHUYECKUX COEAMHEHNN"

52 Kontponbnas padota Ne 3 . "OCHOBHBIE KJIacChl 1

HEOPraHU4eCKNX CoeqMHEHUN"

[Tepuomuyecknii 3aKOH U TIEPUOJMUECKAS CUCTEMA XMMUYECKHUX 3JICMEHTOB
JA.N.Mengeneea. Ctpoenne atoMoB (10 yacoB)

53 AHanu3 KOHTposbHOM paboThl Ne 2, koppeknus 3YH 1
ydanmxcs, padora Hajg ommbkamu. Kiaccudukanus
XUMHAYECKHX COeMHEHMH. AM(OTEpHBIC COCMHECHUS

54 [Tepuonnueckuii 3akon [[.J11.MenneneeBa 1

55 [Tepuoanueckas TabauIIa XUMUYECKUX JIEMEHTOB. 1
['pynnbl 1 nepuo sl

56 Crtpoenue atoma. M3otomnbl. XUMHUYECKUN HIEMEHT 1

57 CtpoeHue JICKTPOHHBIX 000JI0YE€K aTOMOB 1

58 [Tepuoanueckoe N3MEHEHHE CBOMCTB XUMUYECKHUX 1
AJIEMEHTOB B MEPUOJIaX U INIABHBIX MOATPYIIaxX

59 3HavYeHUE MEPUOTUIECKOTO 3aKoHa. JKU3Hb U 1
nestenbHOCTh . M.MenaeneeBa

60 3akperuieHue u 00001IeHNe 3HAHUH 110 TEME 1

"[leproanyeckuii 3aK0H U IEPUOANYECKAsI CUCTEMA
xumuyeckux vemenToB .M. Menneneea. CtpoeHue
aTOMOB"

61 KonTponbnas padora Ne 4 . "llepuoanueckuii 3akon | 1
Y TIEPUOIMYECKAs CUCTEMa XMMUYECKHUX DJIEMEHTOB
JI.M1.Menneneesa. CtpoeHue atomos. "

CrtpoeHue BemiecTB. Xumuieckas cBs3b (7 4acoB)

62 ONEKTPOOTPULATEIBHOCTh XUMUYECKUX 1
anemeHToB.KoBaneHTHas CBs3b

63 Honnas cBsi3p. Kpucrajummueckue peneTku 1

64 BanentHOCTh M cTenens okucnenus. [Ipasuna 1
OIpeJIeJIeHUs CTeNeHEeW OKMCIICHHS JJIEMEHTOB.

65 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1

66 IToBTropenue u o6o0menue no reme "CtpoeHue 1
BelecTs. XuMu4eckas CBA3b"

67 [ToBTOpenue u 06o0IIEHNE TTO KypCy 8 Kitacca 1

68 IToBTOpeHue u 06061IeHNE IO Kypey 8 Kiacca 1




3.2. KasiengapHo-TeMaTH4yecKoe IVIAHUPOBaHUe M0 XMMHH 1JIs1 9 Ki1acca

No Tema ypoka Komnue | Ilpunoxenne
/1 CTBO
4acoB
IToBTOpeHHe n3ydyeHHoro (4 yaca)
1 | Ilepuonnueckas cucrema u Ilepuoguueckuii 3akon 1. . Menneneesa 1
2 | OCHOBHBIE KJIACChl HEOPTaHUYECKHX BEIIECTB 1
3 | CtpoeHue BemiecTna. 1
4 | BXogHOE TECTHPOBAHUE 1
Teopust anekTpoanTHUecKoi nucconmannu (9 gyacos)
5 | DAEKTpOoNUTHYECKAs: AUCCOLUALINS, DJIEKTPOIMTHI U HEANEKTPOJIUTHI. 1
6 | Jluccomumanms KHCIIOT, COJICH, IIeJI0YCH. 1
7 | CreneHb 2NIEKTPOTUTHYECKON aucconuanmu. CHIIbHBIC U ClIa0bie 1
AIEKTPOJIUTHI.
8 | Peakuuu noHHOrO OOMEHa. 1
9 | Pemenue sKcriepuMeHTaIbHBIX 3a/1a4 1Mo Teme « Teopus 1
AJIEKTPOIUTUIECKOMN TUCCOIHALIANY).
10- | OkuCIUTENbHO —BOCCTAHOBUTEIbHBIC PEAKIIHH 2
11
12 | O0GoOmeHue u cucTeMaTH3anus 3HaHui 1mo Teme TO /1. 1
13 | KonrponbHas pabora Nel 1
["asiorenst (4 yaca)
14 | XapakTepuCTHKA raJoreHoB. XJIop 1
15 | XnopoBomopoi: mosydeHue u CBOMCTBA. 1
16 | ConsiHas KuCJOTa U €€ COJIH. 1
17 | IIpaktuueckas padora Nel « [lonydyeHue consiHOM KUCIOTHI U 1
W3Y4YCHHE €€ CBOMCTBY
[Toarpynna xucnopoza (5 yacoB)
18 | OGmias xapakTepuCTHKA OATPYIIITBI KUCIOPOJa 1
19 | Cepa, ctpoenue MoJieKy, pu3nuecKue cBOiCTBa. 1
20 | Xumuueckue CBOMCTBA cepbl. [[puMeHeHne cephl. 1
21 | CepHas KucI0Ta 1
22 | DkcniepuMeHTaIbHBIC 330a9u 1o TeMe «lloarpyrma Kuciaopoay. 1
OcHOBHBIE 32aKOHOMEPHOCTH TE€UYCHUS XMMHUECKUX peakiuii (4 gaca)
23 | CKOpOCTh XUMHUYECKOW PEaKIIUU U €€ 3aBUCUMOCTH OT yCJIOBHIA 1
MPOTEKAHMUS.
24 | XuMHuyecKoe paBHOBECHE, YCIOBHSI €0 CMELICHHUS. 1
25 | IIpon3BOJCTBO CEPHOI KUCIOTH KOHTAKTHBIM CIIOCOOOM 1
26 | CamocrosrenbHas padora 1o reme: «CepHas KUCI0Ta. XMMUYECKOe 1
paBHOBECHE»
ITonrpymnmna a3ora (8 yacoB)
27 | Azor, ®usnueckre 1 XUMUYECKHE CBOMCTBA a30Ta 1
28 | AMMuak 1
29 | Conu aMMOHHUSI. 1
30 | INomyyeHne aMMHaKa M OTIBITHI C HUMH. 1
31 | A3oTHas kucimoTa 1 VYpok
TIPOBOJTUTCSI C
UCTIONIb30BaHUE
M

000pynoBaHUs




Touku pocra

32 | Conu a30THOM Kuca0Thl. KpyroBopot a3ora B npupoze. 1
33 | ®ocdop. Oxcua Gocdopa(s) 1
34 | Oprodochopnas kucinora. Oprodocdarsl. MuHepaabHbIC 1

ya0OpeHus.

[Moarpynna yriepoaa (8 yacoB)

35 | Yruepona. [TonoxxeHne 371€MEHTOB OATPYIIIIBI yIiiepoja B 1

[Teproandeckoil cucreMe, CTPOCHHUE UX aTOMOB.
36 | Oxcuapl yriepoja. 1
37 | YronpHas kucnora u ee conu. KpyroBopor yriiepoaa B npupoje 1
38 | Kpemnwnii u ero cBoiictBa. Okenp kpemuus (IV) 1
39 | Kpemuuenas kuciora. Conu KpeMHUEBON KUCIIOTHI. 1
40 | CunmkaTHast IPOMBIIUICHHOCTb 1
41 | O6061eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe 1
42 | KontponpHas paborta Ne 2 1

OO61ue cBoiicTBa MeTaioB (5 4acoB)

43 | TlonoxeHHe METAJIJIOB B IEPHOINYECKON TaOJIUIIE DIIEMEHTOB H 1

0COOCHHOCTH CTPOCHHUS UX aTOMOB.
44 | Haxox/aeHre METaJJIOB B IPUPOJE U OOIIHE CIIOCOOBI UX MOTYYCHHUS. 1

DNeKTpoIn3
45 | ®usnyeckue CBOKWCTBA METAIIJIOB. 1
46 | XapakTepHble XUMHUECKHE CBOIICTBAa METAJIIOB 1
47 | Crnnasel. Koppo3us MeTayioB U ciocoObl ee MpeaynpeskIeHHs 1

MerTasuibl TJIaBHBIX MOATPYIII 1-3 rpyIIbl MEPHOANYECKON TaOIUIIBI
XUMHUYECKHX IJIEMEHTOB
J.. Menpeneepa (6 qacoB)
48 | XapakTepuCTHKa MIETOYHBIX METALJIOB 1
49 | CoennHeHU LIEI0YHBIX METAJUIOB 1
50 | XapakTepuCTHKa IIEI0YHO3EMEIbHBIX METAIIJIOB 1 Ypok
MIPOBOAUTCS C
UCTIOJIb30BaHUE
M
o0opyaoBaHUs
Touku pocra
51 | Kanbmwmii u ero coenuHeHust 1
52 | AnmromMuHMMA 1
53 | Pemmenue skcriepuMeHTAIBHBIX 3324 1
Kenezo (4 yaca)
54 | Keneso u ero coeqnHeHUs 1
55 | Pemenune sxcnepuMeHTaNIbHbBIX 3a/1a4 1
56 | O6ob1IeHue 1 cucTeMaTH3aIus 3HaHui Mo Teme MeTasl 1
57 | KonrponbHas padota Ne3 1
Metamnyprus (2 gaca).

58 | [lonarue o Meramtyprud. MeTajuibl B COBPEMEHHOIM 1

texHuKe.OCHOBHBIE CITOCOOBI MMPOMBIIIIJICHHOTO TTOJTYYCHUS

METAJIJIOB.
59 | IIpon3BOACTBO YyT'yHA W CTaJIH. 1

Kpatkuit 0030p BasKHEHIINX OpraHUYECKUX coenHeHni (9 gacoB)

60 | OcHOBHBIC H/IeW TEOPUHU CTPOSHHS OPTAHUYECKIX COSTUHEHHH 10 A. 1

BytnepoBy. YnpomieHHas kiaccupUKanus OpraHuYecKuX
COEIUHEHUN.




61

[IpenenbHBIC YTIEBOAOPOABI

1
62 | HenpenenbHbIe yriIeBOAOPOABI 1
63 | CiupThl 1
64 | Kucnopoacoaepxaiiyue opraHnuecKue COCTUHEHUS 1
65 | YrueBoasl 1
66 | Amunokucnotsl. benku.Ilonnmepst 1
67 | O6o0eHNne U cuCTeMaTH3alusl 3HAHUN 1
68 | Pezepr 1




