


Pa3pea I.

IInanupyembie pe3yJabTaThl 00y4YeHUsI

JIMYHOCTHBIMH pe3y/IbTaTaMH U3yUCHUS IIpeaMeTa «XUMUS» ABISIOTCS CIEIYIOLINEe YMEHUS:
8-u knacc
Oco3HaBaTh €IMHCTBO M ILEJOCTHOCTh OKPYXAIOIEro MHpa, BO3MOXXHOCTH €ro IMO3HAaBaeMOCTH H
00BSICHUIMOCTH Ha OCHOBE JIOCTHI)KEHUH HAYKH.
ITocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHUE:
- OCO3HaBaTh MOTPEOHOCTH M TOTOBHOCTH K €aMOOOpa3oBaHMIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITEJIbHON J€ATEIbHOCTH BHE LIKOJIBI;
- OIICHUBATh KU3HEHHBIE CUTYAIIUH C TOYKH 3peHus 0e30macHoro oopasa »KU3HU U COXPAaHEHHS 3/I0POBbS;
- OLICHUBATh SKOJIOTMYECKUHA PUCK B3aUMOOTHOIIEHUH YeJI0BEKa U IIPUPO/IbI.
DopMHUPOBaTh IKOJIOIMUECKOE MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO JIEATEIBHOCTD U MOCTYIKHU APYTUX
JIOAEH C TOUKU 3pEHUs COXPAHEHMs OKpY’KAIOLIeHW cpeibl - rapaHTa *HM3HM W OJaromnosydus Jojed Ha
3emuie.
9-11 knacc
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:
— O0CO3HaBaTh COBPEMEHHOE MHOrooOpas3ue THUIOB MHPOBO33PEHMs, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATEUCTUYECKUX, KyJIbTYPHBIX TPAJAULUH, KOTOPHIE ONPEACISIOT pa3Hble OOBSICHEHUS MPOUCXOISIETO
B MHpE;

— ¢ y4€TOM 3TOro MHOIroo0pa3us MOCTENEHHO BbIpadaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE
YKU3HEHHbIE BOIPOCHI, KOTOPbIE CTABUT JIMUHBINA KU3HEHHBIN OIIBIT;

— YUYUTHCS IPU3HABATh NPOTUBOPEUNBOCTh M HE3ABEPIIEHHOCTh CBOMX B3IVIAJ0B Ha MHpP, BO3MOKHOCTb
UX U3MEHEHHS.

VYYuTBCS HCIONB30BaTh CBOM B3TJISABI HA MHUDP JUIA OOBSICHEHHS DPA3IUYHBIX CHTYallUd, pEIIeHUs
BO3HUKAIOIINUX NPOOJIEM U U3BJICUEHUS )KU3HECHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJAUTh M U3ydaTh B yuyeOHHMKax MO Pa3HbIM NpeAMeTaM Marepua (U3
MaKCUMyMa), UMEIOIUI OTHOIIEHUE K CBOUM HHTEpPECAM.

Hcnonb3oBaTh CBOM HWHTEpEChl [UIsl BbIOOpa WHIUBUAYAlIbHOW 0OOpa30BaTEIbHOM TpaeKTOpUH,
NOTEHIMAIbHOM Oyy1el npodeccuu u COOTBETCTBYIOIIET0 NPOPHUILHOTO 00pa30BaHMUsL.

[IproGperaTh ONBIT y4acTUs B JeN1aX, IPUHOCALINX MOJIb3Y JIFOJISIM.

VY4uTBCS €caMOCTOSATENbHO BBIOMpAaTh CTHJIb IOBEIEHUS, MPUBBIYKH, OOecleuyuBarolie Oe30MacHbIi
o0pa3 )KM3HHU U COXPaHEHHE 3/10POBbs — CBOETO, a TAKXKE OJIM3KUX JIIOJEH U OKPYKAIOIIHX.

Y4uThbCcs CaMOCTOATENBHO NPOTHBOCTOSTH CHUTyalUsiM, HPOBOLUPYIOLIIMM Ha IOCTYIKH, KOTOpBIE
YTpOKaroT OE30MACHOCTH U 3/I0POBBIO.

BbiOupare mocTymnku, HaleJeHHbIe Ha COXpaHEHHEe M OepeXHOe OTHOLIEHHWE K IMPHUPOJE, OCOOEHHO
KHUBOM, n30erasi IPOTUBOMOIOKHBIX OCTYIKOB, IOCTENIEHHO y4ach U OCBAauBasl CTPATETHIO PAllMOHATBHOIO
IIPUPOIONOIB30BaAHUS.

Yuutbes yOexnaTe JIpyrux JoJed B HEOOXOAMMOCTH OBJAJEHUsl CTpaTerueil panroHaIbHOIO
IIPUPOIONOJIB30BaAHUS.

Hcnonb30BaTh 5KOJOTMYECKOE MBIIIIEHUE JIsl BBIOOpa CTpaTeruy COOCTBEHHOTO MOBEACHUS B KaueCcTBE
OJIHO M3 LIECHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumuis TAUYHOCTHBIX PE3YJIbTATOB CIIY)KaT Y4eOHbII MaTepuai U MPOJLYKTUBHBIC 3aaHUs
y4eOHUKa, HaleleHHble Ha 0-10 JUHHUIO Pa3BUTHUS — yMEHHE OLIEHUBATh MOBEJCHHME YEIOBEKa C TOYKHU
3peHusl XUMUYECKOM 0€30I1aCHOCTH MO OTHOIICHUIO K YEJIOBEKY U MPUPO/IE.

MeTtanpeAMeTHBIMH pe3ylbTaTaMd  HM3y4YeHHMS  Kypca  «XuMHs»  sBiIsgercs  (OpMHpOBaHUE
YHHUBEpCcaJIbHBIX yueOHbIX neiictBuil (Y'Y ).

Pecynamusnvie YV/I.

8-u knacc

CamocrosaTenbHO OOHApyKuBaTh U (hopMynupoBaTh y4eOHYIO MpoOJeMy, ONpEeAessATh Ielb y4eOHOMH
NESTeNbHOCTH, BBIOMPATh TEMY IPOEKTA.




BeinBurate Bepcuu  pemieHus MpoOJieMbl, OCO3HAaBaTh KOHEYHBIM pe3ynbTaT, BHIOMpATh W3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA AOCTHIKEHHS LIENIH.

CocTtaBisTh (MHIMBUAYAIBEHO WX B TPYIIIE) IUIAH PEUICHUs POOIeMbl (BBIMIOJIHEHUS IIPOEKTA).

Paborast no muaHy, CBEpATh CBOM ACWUCTBUS C LEJIBIO M, NPU HEOOXOAUMOCTH, UCIPABIATH OIMIMOKU
CaMOCTOSITENILHO.

B nuanore ¢ yuureneMm coBEpIIEHCTBOBATh CAMOCTOSITEIbHO BbIPAOOTAHHBIC KPUTEPUU OLICHKH.

9-u knacc

CamocrosaTenbHO 00HapyKUBaTh U (OPMYIMPOBATH NIPOOJIEMY B KIACCHOW U MHIMBMIyalbHOH yueOHOM
NESTEIbHOCTH.

BeiiBurate Bepcum  pemieHus poOJeMbl, OCO3HaBaTh KOHEYHBIM pe3ynbTaT, BbIOMpaTh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

CocTaBisaTh (MHIUBUIYAIBHO WU B TPYIIIE) IUIAH PEHICHUS TPOOJIEMBbI (BBITTOJIHEHHS MPOEKTA).

[ToxOupath K KaxI0i podiieMe (3a71a4de) aieKBaTHYIO €l TECOPETHUECKYIO MOJICIb.

PaboTtas mo npeasoKEHHOMY M CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY, HCIIOJIb30BaTh HApsily C
OCHOBHBIMM U JIOIIOJIHUTEINIbHBIE CPEACTBA (CIPaBOYHASI IUTEPATYPA, CIOKHBIE IPUOOPBI, KOMIIBIOTED).

[TnanupoBaTh CBOX MHIUBUAYAIbHYIO 00Pa30BaTENIbHYIO TPAEKTOPUIO.

PaboTtath mO €aMOCTOATENBHO COCTaBICHHOMY IUIaHY, CBEpsSICh C HUM UM LENBIO JIEATEIBHOCTH,
UCHPABJISIsL OIIMOKH, UCTIONIB3Ysl CAMOCTOSITENIbHO OJ00OpaHHble cpeicTBa (B TOM uucie u MHTepHer).

CB00OOIHO TOJIB30BaThCSI BBHIPAOOTAHHBIMH KPUTEPUSMH OIEHKH M CAaMOOIIGHKH, MCXOJIS W3 IeTU H
UMEIOIIUXCS KPUTEPHUEB, Pa3iinyas pe3ysibTaT U CIOCOObI AEHCTBUIA.

B xoje npencrasiieHns NpoekTa AaBaTh OLEHKY €ro pe3yJibTaTaM.

CamocToATeNnbHO OCO3HABaTh IMPHUUYUHBI CBOETO ycClieXa WM Heycrexa U HaXOJIUTh CHOCOObI BbIXOJa U3
CUTyalluu Heycrexa.

VYMeThb OLIEHUTH CTENEeHb YCIEIHOCTH CBOSH MHIMBUYyaIbHON 00pa30BaTeIbHON 1A TEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM MW YepTaM Xapakrepa («KakoB s1»), ONpEeAesiTh
HaNpaBJICHUs CBOETO PAa3BUTHUS («KAKUM s XOUY CTaThy», «4TO MHE JJIs 3TOTO HAJ0 CHENAThy).

Cpeocmeom popmuposanus perynaTUBHBIX Y'Y ]l cimyXar TEXHOJIOTHS MPOOJIEMHOTO AMAajora Ha dTare
M3yYeHHUs] HOBOI'O MaTepuajga M TEXHOJIOTUS OLCHMBAHUS O0pa30oBaTelIbHBIX JOCTHXKEHMH (yueOHBIX
YCIIEXOB).

llosnasamenvuvie YVJI:

8-u knacc

AHanM3upoBaTk, CpaBHUBATH, KJIAaCCU(UIIUPOBATH U 000011aTh (PAaKThI U sBICHUS. BBIABIATE MPUUMHBI U
CII€ICTBHUS TIPOCTHIX SIBJICHUH.

Ocy1iecTBIATh CpaBHEHHE, CEPUALUI0 U KJIACCH(PHUKAIMIO, CAMOCTOSTEIbHO BBIOMpass OCHOBaHUSA H
KPUTEPHUH JUIs YKa3aHHBIX JIOTUYECKHUX OMEpaIfii; CTPOUTh KIAaCCH(UKALMIO HA OCHOBE TUXOTOMHYECKOTO
neneHus (Ha OCHOBE OTPHUIIAHHUSA).

CTpouTh JIOrHUecKoe paccyKIeHHE, BKIIIOYAIOIEe YCTaHOBIEHUE IPUYNHHO-CIIEICTBEHHBIX CBSA3EH.

Co31aBaTh cXxeMaTUYECKHE MOJIENIU C BBIIEJICHUEM CYIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.

CocTaBnaTh TE3UCHI, pa3lMYHBIE BHUJABI IUIAHOB (IIPOCTHIX, CIOXHBIX U T.1.). I[IpeoOGpa3oBbIiBaTh
uHOPMAIIMIO U3 OJJHOTO BHJA B IpYroil (Tabauily B TEKCT U Mp.).

BobrunthiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALINH.

YMeThb onpenensiTh BO3MOXKHbIE HCTOUHUKU HEOOXOIMMBIX CBEJICHUN, POU3BOUTH MOUCK HH(pOpMALINH,
aHAJIM3UPOBATh U OIICHUBATh €€ JOCTOBEPHOCTb.

9-u knacc

AHanu3upoBaTh, CPaBHUBATH, KJIaCCU(PUIIMPOBATH U 00001IATh MOHATHUS:

- JaBaTh OINpe/AeJeHWE MOHATUSAM Ha OCHOBE M3YYEHHOTO HA pa3IMYHBIX IpeaMeTax y4deOHOro

MaTepuana;

- OCYIIECTBJIATH JIOTHYECKYIO ONEPALMIO YCTAHOBJICHUS POI0-BUI0BBIX OTHOIIECHUI;

- 0000UIaTh MOHATUS — OCYIIECTBIIATH JIOTUYECKYIO OIEpalfio Iepexo/a OT MOHATHUS C MEHbIIUM

00BEMOM K MOHATHIO ¢ OOJBIINM 00BEMOM.

CTpouTb JOrMYECKOE PacCyXkI€HUE, BKIIOYAIOIIEEe YCTAHOBIECHUE TPUUNHHO-CIIEICTBEHHBIX CBA3EH.




Co31aBaTh MOJIENIN C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, IPeoOpa30BbIBATH MOJIEIH C
1[eJ1bI0 BBISIBJIIEHUS OOLINX 3aKOHOB, ONPEAETSIONINX JAHHYIO TPEIMETHYIO 00J1acTh.

[IpencraBnsaTe MHGOpPMALKIO B BUAE KOHCIIEKTOB, TaOJIHII, CXeM, IPpahuKOB.

[IpeoOpazoBbiBaTh MHGOPMALMIO W3 OJHOTO BHJIA B APYrod W BBIOMpaTh yIOOHYIO mis ceds dopmy
¢bukcarmu u mnpenctasBieHuss uHpopmanuu. IlpencraBnaTe HHGOPMAIMIO B ONTUMAIBHOW ¢opme B
3aBHCHMOCTH OT ajJipecara.

[lonumasi mo3uLIMIO JPYroro, pasivyaTb B €ro peyd: MHEHHE (TOUKY 3pEHHs), J10Ka3aTeIbCTBO
(aprymenTsl), (haKkThl; THIOTE3bl, AKCUOMBI, TEOPUHU. [[J1s1 ITOr0 CaMOCTOATEIBHO HCIOIb30BaTh PA3IMYHBIC
BU/IbI YTEHUS (M3Yy4arolllee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, [IOUCKOBOE), IIPUEMBI CITyIIAHUS.

CaMomy co3naBaTh MCTOYHUKM HMH(OpPMAlMM Pa3HOro THMA M JJIS Pa3HbIX ayauTOpui, COONI0AaTh
MH(POPMALMOHHYIO TUTHEHY U MpaBHiia HHPOPMAITMOHHOW O€30MaCHOCTH.

YMeTh HUCHONB30BaTh KOMIIBIOTEPHbIE W KOMMYHHKAIMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT s
TOCTIDKEHHSI CBOMX LeJeld. YMeTh BBIOMpaTh aJEKBaTHBIC 3aJaye WHCTPYMEHTAJIbHBIE MPOTPAMMHO-
anmnapaTHbIe CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIx YVYJ| cmyxar y4yeOHBI Marepuanl W TNPOSYKTHUBHBIC
3a/aHusl yueOHMKa, HallelIeHHbIE Ha 1—4-i1 TUHUYU pa3BUTHSL:

- OCO3HAHHE POJM BelecTB (1-51 IuHUSA pa3BUTHUS);

- pacCCMOTPEHHE XUMUYECKHUX MPOLECCOB (2-5 JTMHUS PA3BUTHS);

- UCTIOJIH30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHSA);

- 00BSCHEHHE MUPA C TOYKU 3pEHUS XUMUU (4-51 JIUHUS Pa3BUTHSA);

- OBJIaJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHMS (O-51 TMHUS PA3BUTHS).

Kowmmynuxamuenvie YVJI[:

8-u knacc

CaMoCTOSATEIbHO OpPraHU30BBIBATH y4eOHOE B3aMMOJCHCTBHE B Trpymnmne (OmpeneisTh OO0IIue IENH,
pacnpenensaTh pojiu, J0roBapuBaThes APYr ¢ APYroM U T.1.).

9-11 knacc

OTcrauBasi CBOIO TOUKY 3pEHHS, IPUBOIUTH apTyMEHTHI, IIOATBEPKAast X (hakTamu.

B nuckyccum ymeTh BBIIBUHYTh KOHTPApryMEHTHI, Iepedpa3upoBaThb CBOIO MbICTbL (BIIaJCHUE
MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH).

VY4YUTBCS KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OUIMOOYHOCTH CBOETO
MHEHHUSI (€CJTU OHO TaKOBO) M KOPPEKTHPOBATH €TO0.

[ToHnMas MO3MIMUIO JAPYrOro, pa3iuyaTb B €ro pedyu: MHEHHE (TOYKYy 3peHHs), 0Ka3aTeIbCTBO
(aprymeHTsl), GaKkThl; THIOTE3bI, aKCHOMBI, TCOPUH.

YMeThb B3IMISIHYTh Ha CUTYallUIO C HHOM MO3UIIMU M JOTOBAPUBATHCS C JIFOAbMU MHBIX MO3UIIUH.

Cpeocmeom  popmuposaHnus KOMMYHUKATUBHBIX Y Y]l cllykaT TEXHOJOTUS TPOOJIEMHOro auajiora
(moOy>xaromuii 1 MOABOAAIIMI auanor) U paboTa B MalbIX Ipylmax, TakkKe HCIOJb30BaHUE Ha ypoKax
AJIEMEHTOB TEXHOJIOTHU MPOJTYKTHBHOTO YTCHHUS.

IIpeaMeTHBIMM pPe3yJIbTATAMHU OCBOEHHS BHINIYCKHUKAMM MPOrPaMMBbI 110 OHOJIOTHY NPHU MOJTYyYeHU U
OCHOBHOI0 00111er0 00pa30BaHUSA ABJIAKTCH:

BbInyCKHUK Hay4uTCH:

® XapaKTepU30BaTh OCHOBHBIE METObI TO3HAHUS: HAOIIOCHNE, U3MEPEHHE, IKCIIEPHUMEHT;

® OMKCHIBATh CBOICTBAa TBEPIBIX, KHUJKHX, Ia3000pa3HbIX BEIIECTB, BBIAEIAS UX CYLIECTBEHHBIE
MIPU3HAKY;

® pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHM «aTOM», «MOJIEKYJIa», «XUMHUYECKUU
JJIEMEHT», <«IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJEHTHOCTBY», «XUMHUYECKAs PpEaKIUsi»,
HCIIONIB3YS 3HAKOBYIO CUCTEMY XHMMH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MAacChl BEILIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHON TEOPUH;

® pa3IMyaTh XUMHUYECKUE U GU3NUYECKUE SIBICHUS;



Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;
OTIpEeJIeNIATh COCTAB BEUIECTB IO UX (hopmymam;
OIIPEAEIATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;
OIIPEACIIATh TUI XUMHUYECKUX PEAKIIM;

® Ha3bIBaTh IIPU3HAKU U YCIOBUS MPOTCKAHUS XUMUYECKUX PEAKLU;

e BBIBJITH IIPU3HAKM, CBUICTCIBCTBYIOIIME O IPOTCKAaHMM XMMHYECKOM pPEAaKUUM IIpU
BBITIIOJTHEHUM XUMUYECKOIO OIIbITA;

® COCTaBIIATH POPMYIIbI OMHAPHBIX COCTMHEHU;

® COCTaBJISITh YPaBHEHUS XUMUUYECKUX PEaKLIU;

e co0moaaTh mpaBuia 6e30MmacHoOi padoOTHl IPU MPOBEJCHUHN OIIBITOB,;

® [10J1b30BATHCS JJAOOPATOPHBIM 00OPYAOBAHUEM U TIOCYI0M;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

® BBIYHCIATH MACCOBYIO JIOJIIO XMMUYECKOT'0 3JIEMEHTA 110 (popMyJie COeINHEHMS;

® BBIYHCIATH KOJIMYECTBO, 00BEM WIJIM MacCy BELIECTBA 110 KOJIMUYECTBY, 00BEMY, Macce pearcHTOB
WM NIPOJLYKTOB PEaKLUU;

® XapaKTepu30BaTh (U3NYECKHE W XHMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB: KHUCIOPOAa U
BOZOPOJA;

® [I0Jy4aTh, COOMPATH KUCIOPO U BOAOPOL;
pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBbICI 3aKOHA ABOraipo;
PacKpbIBaTh CMBICI IOHATHH «TETI0BOH 3((HEKT peakuny, «MOJSPHBIA 00bEM»;
XapaKTepu30BaTh (HU3NIECKHE U XUMHUECKUE CBOMCTBA BOJIBL;
PacKpbIBaTh CMBICII IIOHATHS «PAaCTBOPY;
BBIYMCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONIPEACIICHHON MaCcCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIMHEHMS H3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BEIIECTB;
XapakTepu3oBaTh (PU3MUECKUE M XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

® OIpPENEATh IPUHAUIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIACCy COCIMHEHMI;

® COCTaBJIATh (GOPMYJIbI HEOPTaHUUYECKUX COCTUHEHUIN U3yUEHHBIX KJIaCCOB;

® [IPOBOAMTH  ONBITHI, MOJATBEPKIAIONUINE XMMHUYECKHE CBOMCTBA H3YYEHHBIX  KJIAcCOB
HEOPraHWYECKHUX BEILECTB;

® DACIO3HABATH OMNBITHBIM IIyTEM pacTBOPbl KHUCIOT M IIEJIOYEd 10 HM3MEHEHHMIO OKpacKu
MHMKATOPA;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXY KJIAaCCAMU HEOPTAHUUYECKUX COEAVNHEHUN;

e packpsiBaTh cMbICi [lepuoanueckoro 3akona /[.11. Menneneesa;

® OOBSCHATh (PU3MUYECKHI CMBICI aTOMHOTO (TOPSIKOBOTO) HOMEpa XUMMYECKOI'O 3JIEMEHTa,
HOMEPOB TPYIIIBI U Nleproja B nepuoandeckoit cucreme /[.1. Menneneena;

e OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHs CTPOEHMsSI aTOMOB, CBOMCTB 3JEMEHTOB B IIpenernax
MaJIbIX TEPUOJIOB U IJIABHBIX MOATPYIII;

® XapaKTEepH30BaTh XMMHUYECKHE 3JIEMEHTHI (0T BOJOPO/a 0 KaJbIMsi) HA OCHOBE UX IOJIOKEHUS B
nepuoandeckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEH CTPOSHHS UX aTOMOB;

® COCTaBJATH CXEMbI CTPOEHHs aToMOB IepBbIx 20 31neMeHTOB mnepuoandeckon cucrems! [[..
Menneneena;

® PaCKpbIBaTh CMBICII MOHATHN: «XUMHUYECKAs CBSI3bY, «AJEKTPOOTPULIATEILHOCTBY;

® XapakTepU30BaTb 3aBHCUMOCTbh (DPU3MUYECKHUX CBOMCTB BEIIECTB OT THIIA KPUCTAITMYECKON
pelIeTKH;

® OMNpEeAeIATh BUJ XUMHUYECKON CBA3M B HEOPraHUYECKUX COECIMHEHUSX;



® U300paxaTh CXEMBbI CTPOSHUS MOJIEKYJ BEIIECTB, 00PAa30BaHHBIX PAa3HBIMU BUAAMH XUMHUYECKHIX
CBSI3€H;

® DPACKpbIBaTh CMBICT MOHSTHH «HOHY», «KAaTHOH», «AaHHUOH», (QJIEKTPOJIUTHIY, «HEIJIEKTPOIUTHI»,
(QIEKTPOJMTUYECKAs  JAUCCOLMALMSY», «OKUCIUTENbY, «CTEHEHb OKUCICHHS»  «BOCCTAHOBUTEIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

® OMpeeNsaTh CTENeHb OKUCICHHS aTOMa JIeMEHTa B COCIMHEHUU;

® DPACKpBIBaTh CMbIC] TEOPUHU AIIEKTPOIUTUUECKON AUCCOIUAIINH;

COCTaBJIATh YPAaBHEHUS dJEKTPOIUTHUSCKON TUCCOIMAIIMY KUCTIOT, IIEeTI0UYeH, COoeH;

OOBSICHSITH CYIIHOCTh MPOIIECCa AMEKTPOIUTUICCKON TUCCOLMAIIUHN M PEAKIIUi HOHHOTO OOMEHa,
COCTaBJISITh TIOJHBIC M COKPAIIICHHBIC HOHHBIC YPaBHEHUS PEAKIIUU OOMEHa;

OTIPEEIISATH BO3MOKHOCTH MMPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa,

MIPOBOMTH PEAKIIUH, IOATBEPKIAIOIINE KAYSCTBCHHBIN COCTAB PA3IMYHBIX BEIIECTB;
OTIPEEIISATH OKUCIIUTENh U BOCCTAHOBUTEID;

COCTaBJISITh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

Ha3bIBaTh ()aKTOPBHI, BIUSIONIME HA CKOPOCTh XMMUYECKOM peakiuu;

KJ1acCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSI3b MEXK/1y COCTaBOM, CTPOSHHUEM U CBOWCTBAMHU HEMETAIIIOB;
MIPOBOAMTD OMBITHI MO MOJIYYEHHI0, COOUPAHUIO U U3YUECHUIO XUMUYECKUX CBOWCTB ra3000pa3HbIX
BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® DPACIIO3HABAThH OMBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: YIIICKUCIIBIN ra3 U aMMHUAK;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXKYy COCTAaBOM, CTPOSHUEM M CBOMCTBAMU METAIJIOB;

e Ha3bIBaTh OpPraHMYECKHe BELIeCTBa MO UX (opMylie: METaH, 3TaH, 3TUJICH, METaHOJ, ATaHOI,
TIIMLEPUH, YKCYCHasl KHUCJIOTa, aMHHOYKCYCHas KHUCJIOTa, CT€apHMHOBAs KHUCJIOTAa, OJEHMHOBAs KHUCIIOTa,
TITIOK033;

® OIICHMBAThH BIUSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEeH Cpelbl Ha OpraHU3M YeJIOBEKa;

® TPaMOTHO OOpAaIAThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU

e OMmpefensiTh BO3MOXKHOCTh TMPOTEKaHHsS peakUuid HEKOTOPBIX MPEACTaBUTEICH OpraHUYeCKHX
BEIIECTB C KHCIOPOIOM, BOJOPOJIOM, METANIAMU, OCHOBaHHUSIMH, TaJIOT€HAMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® 6bI08U2AMD U NPOGEPSAMb IKCNEPUMEHMANILHO 2UNOMeEe3bl 0 XUMUYECKUX C8OUCMBAX 8eujecme Ha
OCHOBe UX cocmaea u CMpoenus, ux CnocOOHOCMU 6CMYNAamv 8 XUMUYecKue peaxkyuu, o xapakmepe u
NPOOYKMAX pa3IuyHbIX XUMUYECKUX PeaKyuil;

® Xapakxmepuzo8ams eeujecmea no coCmaegy, CmpOoeHuI0 U C8OLCMEaM, YCMAaHABIUBAMb NPUYUHHO-
ce0cmeeHtble C853U MeHcoy OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUieCm8d,

® cocmasnsims MOJNEKVIApHble U NOJHble UOHHble YPABHeHUs N0 COKPAWEHHbIM UOHHBIM
VDAaBHEeHUsAM,

® NPOCHO3UPOBAMb CNOCOOHOCMb 8eUleCmed NPOAGTAMb OKUCIUMEbHbLE UTU 80CCIMAHOBUMENbHbIE
CB0lCMBa ¢ yyemom cmeneHeti OKUCTIeHUs] 2JIeMEeHMO8, 8X00AUUX & €20 COCMAB;

® cocmasnams YPAaGHeHus peakyui, COOMEEMCmEYIouux nocie008amenbHOCMU NnpespaujeHul
HEeOP2aHUYecKux 6eujecms pasiuyHblx Kiaccoes,;

® gvidBUAMb U NPOGEPSMb IKCNEPUMEHMANIbHO 2UNOMeE3bl O pe3ylbmamax —6030elcmeus
PA3IUYHBIX )aKmMOpPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU peaKyull,

® UCNONbL306aMb  NpUOOpEemeHHble 3HAHUA OISl IKONOSUHECKU 2PAMOMHO20 NOBEOEHUs 8
OKpydHcaroueli cpeoe;

® UCNONbL306aMb NPUOOPEeMeHHble KloUesble KOMNEeMeHYUU Npu 8bINOIHEHUU NPOEeKMO8 U YieOHO-
UCCe008amMeNbCKUX 3a0ay N0 U3YUEHUIO C8OUCME, CNOCOO08 NOLYYEHUS U PACNO3HABAHUS BEUECTE;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O eUjeCmeax U XUMUUEeCKUX npoyeccax,

® Kpumuyecku OMHOCUMbCA K NCEeBOOHAYUHOU UHDOpMAyuU, HeO0OPOCOBeCMHOU peKlame 8
cpeocmeax Maccosol uHgopmayuu;



® (OcCo3Hasamsv 3HAYEHUe meopemudecKux SHAHULL NO XUMUU OJis npaxmuttecxoﬁ oesimelbHOCmU
yenoeeka,

® co3z0asamv MoOenu u cxemvl O/l peuleHusi Y4eOHbIX U NO3HABAMENbHLIX 3A0ai;, HOHUMAMDb
He0bX00UMOCmb coON0OeHUsT NPeONUCAHUL, NPedldeaemblX 8 UHCMPYKYUIX N0 UCNONb308AHUIO TeKAPCMS,
cpedcms ObImMoBoU XUMUU U Op.

Paznen Il.
Conep:xanmne y4eOHOI0 nmpeamMera

IlepBoHavyajbHBIE XMMHYECKHE TOHATHS

ITpenmer xumuu. Tena u sewecmea. OcHoGHble MemoObl NO3HAHUA: HAOII0OeHUe, Uu3mepeHue,
akcnepumenm. Pusnueckue U XUMHUUYeckue siBIeHHsA. Yuctele BemiectBa U cMecu. CrocoObl pasjieneHus
cmeceil. AToM. Monekyna. XuMU4ecKuil 1eMeHT. 3HaKU XUMUYECKUX 3JieMeHTOB. IIpocThie U cioxHbIE
BellecTBa. BaneHTHOCTb. 3axkon nocmosincmea cocmasa eewecmea. Xummuueckue (Gopmyisl. MHIEKCHI.
OTtHOocuTeNnbHAs aTOMHAs U MOJIEKYJISIpHas Macchl. MaccoBas 10JI1 XMMHUYECKOTO JIEMEHTA B COCIUHEHUH.
3aKOH COXpaHEHMsI Macchl BellecTB. XuMuyeckue ypaBHeHHs. KoaduiueHTsl. YcinoBHsS U MPU3HAKH
MIPOTEKAaHUs XUMHUECKUX peakiuii. Moib — eiuHMIa KoJrdecTBa BemecTBa. MossipHast Macca.

Kuciopoa. Bonopon

Kucnopon — xumudeckuil aineMeHT U npocrtoe BemecTBo. O3on. Cocmag 6030yxa. dusndeckue u
XMMHUECKHE CBOicTBa kucnopoaa. [loyueHne u npuMeHenue kucinopoga. 7ennogoi sghgpexm xumuueckux
peaxyuil. [lonsamue 06 2K30- u sHOOMepmuveckux peaxyusax. Bogopoa — XUMUYECKU 3JIEMEHT U NPOCTOE
BemiecTBO. Pusnyeckue M XUMHUYECKHE CBoWcTBa Bogopoaa. [lomyuenue Bogopoga B 1abOpaTOpHH.
Ionyuenue 6o0opooa 6 npomviuinennocmu. Ilpumenenue 6o0opooa. 3akoH ABoraapo. MomsipHbIil 00beM
ra3oB. KauecTBeHHbIE peakI[Mi Ha Ta3000pa3Hble BEIIECTBA (KUCIOPO, Boa0opoa). OObeMHbIe OTHOIICHHS
ra3oB IPU XUMUYECKUX PEaKLUsX.

Bopa. PacTBopsl



Booa 6 npupooe. Kpyzosopom 600wt 6 npupode. @usuueckue u Xumuueckue Ce80UCMEa B00bl.
PactBopel. Pacmeopumocmo éewyecms 6 6ode. KoHneHTpanusi pacTBOpoB. MaccoBasi 01 paCTBOPEHHOTO
BEILIECTBA B paCTBOPE.

OcCHOBHBIE KJIaCChl HEOPraHUYECKUX COeIMHEeHUI

Oxkcuapl. Knaccudukarus. Homenknarypa. Qusuueckue ceoticmea okcudos. XUMUYECKUE CBONCTBA
okcuoB. Ilonyuenue u npumenenue oxcuoos. OcuoBanus. Kinaccupukauus. Homenknarypa. @usuueckue
ceoticmea ocnoganuil. Ilonyyenue ocnosanuu. XMMUYECKUE CBOMCTBA OCHOBAHUN. Peakiiusa HeWTpanu3anuuu.
Kucnorsl. Knaccudukanus. Homenknarypa. @usuueckue ceovicmea xuciom.llonyyenue u npumeHneHue
Kuciom. XUMUYECKHE CBOWCTBAa KUCIOT. MHaukaTopel. MI3MeHEeHHe OKpacKu MHAMKATOPOB B PA3JIMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmsa conet. Ilonyuenue u npumenenue
coseti. XMMUYECKHE CBOMCTBA coslel. ['eHeTnueckas cBsi3b MEXAY KJlacCaMi HEOPraHUYECKUX COECTUHEHUM.
IIpobnema 6e30nacHo20 UCHONBL30BAHUS BEWECME U XUMUYECKUX peakyull 6 MNOBCEOHEGHOU JHCUSHU.
Toxcuunvle, coprouue u 83pbleOONACHbIe seujecmea. bvimoeas xumuyeckas 2pamomHoCmb.

Crpoenue aroma. [lepuoanyecknii 3aK0OH U NEPHOANYECKAS] CHCTEMa XUHMHYECKHUX 3J1€MEHTOB
.. MenaeneeBa

Crpoenue aroma: siipo, dHepreruueckuii yposenb. Cocmas adpa amoma: HPOMOHbL, HEUmpOHbL.
Hzomonwl. Ilepuognueckuii 3akoH .M. MenneneeBa. Ilepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa. ®u3nueckuii CMbICIT aTOMHOTO (IOPSIKOBOT0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMepa
TPYIIBI U TIEpUOJa MEepUoANYeckoi cucteMbl. CTpoeHHE SHEPreTHYECKUX YpOBHEW aTOMOB mepBbiXx 20
XUMHUYECKHUX 3JIEMEHTOB mepuoandeckoi cucremel J[.MI. MenzaeneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB U UX COCJUHEHUM Ha OCHOBE TMOJIOXKEHHUS B MEPUOIUYECKOU
cucteme /.M. MenneneeBa u ctpoenus aroma. 3Hauenue [lepuoanueckoro 3akona /[.1. Menaeneena.

Ctpoenue BelecTB. XUMHUYeCKas CBA3b

DnekmpoompuyamenbHOCMb AMOMO8 XUMUYeckux snemenmos. KoBalleHTHass XMMHUYECKasi CBSA3b:
HEeMnoJsIpHas U noJsipHas. [louamue 0 6000pOOHOU CBA3U U ee GIUAHUU HA Du3UUecKUue C8OLCMEd 8eujecmas
Ha npumepe 600bi. VIoHHAs CBA3b. MeTtanmnndeckasi CBS3b. [unvl KPUCMALIUYECKUX Peulemor (amomHas,
MONEKYIAPHAA, UOHHAA, MEemauIuyecKkas). 3asucumocmsv @uauueckux ceoucms eewecme om muna
KPUCMANIUYECKOU peulemKu.

XuMHYeCKHe peakunu

Ilonamue o cxopocmu xumuueckou peaxyuu. Paxkmopvl, 6lUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxkyuu. [lonamue o kamanuzamope. Knaccudukanuss XUMHYIECKUX PEAKIIUN MO PA3IMYHBIM ITPU3HAKAM:
YUCITy M COCTaBY MCXOJHBIX M TIOJYYEHHBIX BEIIECTB, HW3MEHEHHUIO CTENEHEH OKHCICHUS aTOMOB
XUMHUYECKUX HJIEMEHTOB; MOIJIOLIEHUIO WM BBIICICHUIO 3HEPTUU. DJIEKTPOJIUTUYECKAS] JTUCCOLUALIUS.
DOnexTponauTel U HedneKTponuThl. Monbl. KaTnmoHbl u aHuoHBL. Peakunu noHHOrO oOMeHa. YCIOBUs

MPOTEKAHUs PEaKIUid MOHHOTO OOMEHA. DJIEKTPOIMTHYECKAs AWCCOIMAIMS KHUCJIOT, IIEJOYeH W COJei.



Crenenp okucnenus. OmnpeneieHne CTENEeHN OKUCICHUS aTOMOB XMUMHUYECKUX DJIEMEHTOB B COCIUHEHHSIX.
Oxucaurens. BoccranoButens. CyIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

Hemeranusl |V — VI rpynn u ux coennnenunst

IlonoxeHne HEMETAIIOB B IEPUOJMYECKON CUCTEME XUMHUYECKHX dieMeHToB [[.M. Menneneesa.
OO6mue cBoiicTBa HeMeTaIoB. ['anorensl: ¢puznyecKkue U XuMuyeckue cBoiictBa. CoeTMHEHUS TaIOreHOB:
XJIOPOBOJOPO, XJIOPOBOAOPOAHas kucioTa u ee conu. Cepa: Qu3nMyeckrue U XMMHUYECKHE CBOMCTBA.
CoenuHeHus: cepbl: CEpOBOAOPOA, Cyilb(uabl, OKCUAbl cepbl. CepHasi, cepHucmas u cepoB8oOOPOOHAs.
KUC10mul M KX CONU. A30T: u3ndeckue u xumudeckre cBoiictBa. Ammuak. Conmu aMmMmoHusi. OKCUIBI a30Ta.
A3zoTHas kuciota u ee conu. Pochop: pusznyeckue u xummuueckue cBoiictBa. Coenunenus ¢pocdopa: okcua
dbochopa (V), oprodochopHas Kuciora u ee coiau. Yriepoa: (pu3Myeckue M XUMHUYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagpum, kapoun, ghyinepenvl. Coequnenus yriaepoa: okcunl yriepoaa (II)
u (IV), yronbHas kuciota u ee conu. Kpemnuii u e2o coeouHeHus.

Metaibl M X cOeTMHEHUS

Ilonooicenue memannos 8 nepuoouueckol cucmeme xumuueckux snemenmosg [I.U. Menoeneesa.
Memannor 6 npupode u odbwue cnocodwvl ux noayuenus. Oowue gusuueckue ceoticmea memannos. OoIHES
XMMHAYECKHE CBOMCTBA METAIJIOB: PEAKIIUU C HEMETAIIAMH, KHCIOTAMH, COJISIMU. DNeKmpoXuMuyecKul pso
Hanpscenuu memannos. lllenounsie Metamnsl U ux coeauHenus. lllenoyHozemenbHbIE METAIBI U UX
coequHeHus. AMIOMUHUA. AMPOTEpHOCTh OKCcHIa U ruapokcuaa amomunus. JKenezo. CoeMHEHUs Keme3a
Y UX CBOMCTBA: OKCUIBI, THAPOKCHIBI U comu xxerne3a (11 u I11).

IlepBoHaya/ibHBIE CBeIEHUS 00 OPraHUYECKUX BellleCTBaX

[TlepBoHauyanbHbBIE CBEACHUS O CTPOCHUU OPraHMYECKUX BELIECTB. YTJEBOJOPOIbI: METaH, 3TaH,
TUIIEH. Mcmounuku yeneso0opo0os. npupoounvlil 2a3, Heghms, yeons. Kucaopoacoaepkaiyue COeIMHEHU:
CHUPTHI (METAHOJI, 3TAHOJI, TIIULEPUH ), KAPOOHOBbIE KUCIOTHI (YKCYCHasi KUCI0Ta, aMUHOYKCYCHasl KHCIIOTa,
CTeaprHOBasi M OJICMHOBAs KHCIIOTHI). bBHONOrMuYeckn BakKHBIE BEIIECTBA: JKUPBI, TJIOKO3a, OEJKH.
Xumuueckoe 3azps3Henue oKpyicaroujeli cpeowvl U e20 nocie0Cmasus.

Tunbl pacyeTHbIX 3a1a4:

1. Brranciienne MaccoBoil 1O XUMHYECKOTO DJIEMEHTa TI0 (hOpMYJIe COCTUHEHUSI.

Yemanosnenue npocmetiweti oopmynel eeugecmea no Maccogvlm OONAM XUMUYLECKUX DTIeMEHMO8.

2. Bbruucienuss Mo XMMHUYECKMM YpaBHEHHSIM KOJMYECTBa, 00BbEMa, Macchl BEIECTBa I10
KOJINYECTBY, 00BbEMY, MAaCCEe PEareHTOB WU MPOTYKTOB PEaKIUH.

3. PacdeT MaccoBoii 1071 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpumepHbIe TeMbI MPAKTHYECKHUX PAlOT:

1. JIaGopatopHoe 060pynoBaHKEe U MpHeMbl oOpaieHus ¢ HuM. [IpaBuna O6ezonacHoil paboTsl B
XUMHUYECKOH J1abOpaTOpUH.

2. OuncTtka 3arpa3HeHHON MOBaPEHHOM COJIH.



[Ipu3Haku NpOTEKAHUS XUMUUECKUX PEAKITUH.
[Tonydyenue kucnopoaa u U3y4eHHUE €ro CBOMCTB.

[Tonydyenue BOOPOIAa U U3YUEHUE €TI0 CBOMCTB.

o 0k~ w

IIpuroroBnenue pacTBOPOB € ONPEAEICHHON MAaCCOBOU [10JIEW PaCTBOPEHHOIO BEIIECTBA.

7. Pemenne »skcnepuMEHTANBHBIX 3a7ad IO TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKUX
COCTUHEHUN Y.

8. Peakiiun nonnoro ooMeHa.

9. Kauecmeennvie peaxyuu na uonst 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyuenue e2o c60lUcms.

11.  Ilonyuyenue yanexucnozo 2asa u uzyuenue e2o c80uUcCma.

12. Pemenne skcnepumenTtanbHbIX 3amad 1o teme «Hemerammsr IV — VII rpynn m mx
COCIMHEHUI.

13. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «MeTanabl M1 UX COCOTUHCHUSY.



