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1. ITosscHuTeIbHAN 3ATIHCKA

Pabouas nporpaMma COCTaB/1€Ha B COOTBETCTBHH C!

®3 273 - «O6 O6pasosanuu B Poccuiickoit Penepauuu» ot 20.12.12 1.

DeaepabHOIO roCyYIapCTBEHHOI0 00Pa30BATENILHOIO CTAHAPTa OCHOBHOTO 00IIEro 0Opa3oBanus (YTBEPXKAEH NPHKA3OM MusnucTepcTBa 00pazoBaHua H
naykn Poccuiickoit @enepatn ot 17 aexaGpsa 2010 r. Ne 1897 B pen. I1puxaza MunoGpuayku Pocenu or 29.12.2014 Ne 1644;

ITpuMepHOit ocHOBHOI 06pasoBatenbHoit [porpammbl Ocnosroro O6mero O6pasosanua Onobpena petieHuem QesiepaibHoro y4e0HO-METOIHYECKOro
obbeauHeHus no obwemy OGpazoranuio (npotokon ot 8 anpens 2015 r. Nel/15)

PeKOMEHALIMH 110 OCHALICHHIO 0GPA30BATE/IBHBIX YUpEk/IeHHH YueOHbIM K ydeOHO - 1aGopaTopHbivM 060py/I0BAHHEM, HEOOXOAUMBIM /Ul peausaliy
®I'OC 0cHOBHOTO 06LEero 06pasoBaHMs, OPraHW3aLMK MPOEKTHOM AEATELHOCTH, MOJCMPOBAHHS H TEXHHUECKOrO TBOPUECTBA 00y HAOIMXCH.
MHWHOBPH Poccun ot 24.11.2011 NeMJI - 1552/03

INocranorietus [JIABHOTO FOCYIaPCTBEHHOr0 canuTapHoro Bpada PO or 29.12.2010 r. N 189"06 ytsepaaetun CanlluH 2.4.2.2821-10 "CanurapHo-
SMUAEMHONOTHYECKHMX TPeGOBAHHH K YCJIOBHSIM M Opranusauun ofyueHus B 0011e00pa3oBaTebHbIX yupekieHusx"

Llenu u3yHeHHs XHMHH.

Plfschrme XHMHH B OCHOBHOH LUKOJIE HanpapJceHO:

* Ha OCBOCHHE BAKHEHINIMX 3HAHHMH 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XHMMH, XMMHUYECKOH CHMBOJTUKH;

* Ha OBJIAJICHHE YMCHHAMHA Habmo1aTh XHMHYECKHE SABIEHHUS, NPOBOAHTH XHMHYECKUA IKCTIEPUMEHT, MPOU3BOANHTEL PACHCTBI Ha OCHOBC XHMHYECKHX C]JOpM)’J’]
BELIECTB H ypaBHeHuH XHMHYECKHX pCaKLlHH;

* HA pa3BUTHE MNO3HABATE/IbHBIX HHTCPECOB H HHTCIUIEKTYallbHbIX cnocobHocTel B npouecce npopeeHua XUMHHYECKOro IKCMNEPUMEHTA, CAMOCTOATENILHOTO
npuoﬁpeTeHnﬂ 3HAHUH B COOTBETCTBHM C BO3ZHHUKAKOUIMMH KH3HEHHBIMH l'lOTpE.'6l-IOCTFlMH;

* HA BOCMHUTAHHE OTHOLUEHUS K XHMHH KaK K OTHOMY M3 (bYH,IIaMeHTﬂIIbelK KOMIIOHEHTOB €CTECTBO3HAHHA U B/ICMEHTY oOlLeye10BeUeCKOH KYIIBTYPbI,

* HA IPUMEHEHHE TOJTYUEHHBIX 3HAHMI 1 yMeHUi1 s G€3011aCHOr0 HCTIONB30BAHHA BELICCTB W MATEPHAIIOB B ObITy, CETECKOM XO3SHCTBE M HA NPOU3BO/ICTEE,
pelLieHusl [IPAKTHYECKUX 3aa4 B NOBCEHEBHOM JKH3HH, IPEAYNPEKASHHS ABJISHHH, HAHOCAILNX BPE/L 3/10POBBIO YENOBEKA U OKPYKAKOLIEH cpejie.

3agaun U3yUeHHUs XUMHH.

DOPMHPOBAHHE Y YUAILHXCH 3HAHUS OCHOB XMMHUYECKOH HayKH: BayKHEHIIMX (DaKTOPOB, NOHATHH, XMMUYECKHX 3aKOHOB H TEOPHH, S3bIKa HAYKH,
J0CTYNHBIX 00001IeHHIT MUPOBO33PEHYECKOr0 XapaKTepa.

PaseuTHe yMEHHiT HAGIK0ATH H OOBACHATS XHMHUECKHE ABJICHHS, IPOHCXO/IALIME B NPUPO/IE, 1a00PaTOPHHU, B NOBCEAHEBHOM KH3HMU.



e DOPMHPOBAHUE CHELMAIBHBIX YMEHHUIA: 0OPALLATLCS ¢ BEUIECTBAMH, BBIMONHATE HECIIOKHBIC SKCTICPUMEHTEI, cobios1as npasuia TeXHHKH 6€30MacHOCTH;
FPAMOTHO MPUMEHSTH XMMHUYECKHE 3HAHHA B OGLUEHHH C IPUPOJIOH H B MOBCEHEBHOM HKH3HH.

e PackpbiTHE IyMaHHCTHUECKOi HANPaBICHHOCTH XMMHH, €€ BO3PACTAIOLIEH POJIH B PELICHUH [IaBHbIX npo6iieM, CTOAIMX 1epe/l YEIOBEUECTBOM, U BK/1aja B
HayUHYIO KAPTHHY MUPA.

e Pazsurhe IMUHOCTH OOYUAKOIMXCA: HX HHTE/UIEKTYAIbHOE W HPABCTBEHHOE COBCPLICHCTBOBAHHE, (opMHUpOBaHKE Y HUX TYMAHUCTHYECKHX OTHOLICHHH 1
3KOJIOMMYECKH [EIeCO00Pa3HOro NOBe/ieH s B OBITY H B IIPOLIECCE TPY A0BOH ICATENLHOCTH.

(OCHOBHBIE HJIEH.

® MaTepuaﬂhuoe €/IMHCTBO BELLUECTB B [IPHPO/IE, UX TEHETHHECKAA CBi3b. pa3sBUTHE (bOpM OT CPABHUTEJILHO IMPOCTHIX il bonee CIIOJKHBIX, BXOAALIHMX B COCTAB
FKHBBIX OPTaHU3MOB.

e TIpUuMHHO-CIIEICTBEHHAA 3ABUCHMOCTh MEXTY COCTABOM, CTPOEHHEM, CBOMCTBAMH U PUMEHCHHEM BELICCTB.
e 3aKOHBI MPHPO/IBI OOBEKTUBHBI M M03HABACMBI. 3HAHHE 3aKOHOB XHMHH JIaCT BOIMOXKHOCTb yNPaB/IAT:L XHMHIECKUMH NPEBPALICHUAMHU BELIECTB.
o PazeurHe XUMHYECKOH HAYKH CJIY/KMT MHTEpPEcaM OOLIECTBA U NPU3BAHO CTIOCOOCTBOBATL PELICHUIO poGieM, CTOALLHX NEPe/l YEI0BEUECTBOM.

ITporpamma BiitouaeT B cefs OCHOBBI O0ILIEH, HEOPraHW4YECKOH 1 opraHu4eckoi xumun. ['aBHOH H/ieel SBIseTCs co3iaHne 0a30BOro KOMIUIEKCA OMOPHbIX 3HAHWH
M0 XMMHHU, BbIPaXKEHHBIX B JOPME, COOTBETCTBYIOIIEH BO3PACTY YUALLHXCA. BaskHO He TONLKO JOGHTHCS YCBOSHHS YUaLIHMHUCS OCHOBHBIX OHATHI, HO 1 00Y4HTDb
MX Ha 3TOM MaTepHasie NpHeMam YMCTBEHHOH paboTbI, YTO COCTABIIACT BAYKHEHMIINHA KOMIIOHEHT pa3BUBaiOLIEro o0y4eHuUs.

XuMus Kak y9eOHBIH NPeIMET BHOCHT CyLIECTBEHHbIH BK/IA/L B HAy4HOE MUPOTIOHUMAHHE, B BOCNIMTAHHE H PA3BUTHE YHALLMXCA: PU3BAHA BOOPYIKUTE yuaimxcsa
OCHOBAMM XUMHHUECKHX 3HAHMH, HEOOGXOAMMBIX JUISl OBCEAHEBHOM JKH3HH, 3A/10%KHTh (DYHAAMEHT /LIS AaNbHEHLLEr0 COBEPLICHCTBOBAHH XHMHHIECKHX 3HAHWUIA KaK
B CTAPUIMX K/1Aaccax, TaK M B APYrHX yueOHbIX 3aBEACHUSX, & TAKKE NPaBHIbHO COPHEHTHPOBATD MOBEACHHE yHALIMXCA B OKpyzKatoLieH cpeje.

XHMHS — HEOTbEMJIEMAs YaCTh KYJIbTYPBI. HOZ)TOM)/ HeoOXxonMMa crnelHaibHas NCUXoaoruyecKas noaroToBka, npuBOAALLas yHalHUXCs K OCO3HAHHK) BAKHOCTH
H3Y4YCHHs OCHOBHOTO Kypca XHMHH.

[MpeameT xumuu crietduyen. Y CrelHoCTh ero H3y4eHns CA3ata ¢ OBl1a/IcCHHEM XUMHUECKUM S3BIKOM, CODJIHOIEHMEM TEXHHKH O€30MaCHOCTH NPY BBITIOJIHEHHH
XMMHMYECKOTO IKCTIEPUMENTA, OCO3HAHUEM MHOTOUMCIIEHHBIX CBA3EH XMMHH C JIPYTHMH NPEAMETamHu.

B COAEpKaHUH AaHHOTO Kypca NpeacTaBJieHbl OCHOBOMOJATalOUIHE XHMHYECKHE TEOPETHICCKHE 3HAHHA, BKJTIOHYAIOLHE U3YUEeHHEe COCTaBa U CTPOCHHWA BEIIECTB,
3aBMCHMOCTH HX CBOMCTE OT CTPOEHHA, KOHCTPYHPOBaHHE BCLICCTE C 3a/1aHHBIMH CBOMCTBAMH, HCC/Ie/JOBAHHE SaKOHOMepHOCTCﬁ XUMHYCCKHX npenpameuuﬁ H
my reid yTpaBjcHHA HMH B LIEJTIAX MOJYHEHHA BELLECTE, MaTepHaJioB, SHEPIrHH.

DaKTONOrHYecKas 4acTh NPOrpaMMbl BKJIFOUAET CBEIEHNsS O HEOPraHHIECKHX W OPraHHUECKHX BCUICCTBAX. YueGHbli MaTepuan otobpaH TakuM 06pa3oM, 4ToObI
MOIKHO OBLIO OOBACHUT HA COBPEMEHHOM M JIOCTYITHOM /Ul Y4allHXCs YPOBHE TEOPETHHCCKHE MOJIOKEHHS, H3YHACMBIC CBOHCTBA BELLECTB, XHMHUYECKHE
NPOLIECCHI, TPOTEKAIOIIHME B OKPYIKAIOLLEM MHPE.

TeopeTHUecKyIo OCHOBY W3y4eHHs HEOPraHUYECKOH XMMHIH COCTAB/IAET ATOMHO-MOJICKYTAPHOE YHEHHE, nepuoanueckuii 3akon J[. M. Menjeneesa ¢ kpaTkumu
CBEICHUAMH O CTPOEHHH ATOMOB, BU/aX XMMHYECKOH CBSI3H, 3aKOHOMEPHOCTAX XHMHHCCKHX peaxuuii.

B H3YYEHHH Kypca 3Ha4HTEJIbHasl pOJib OTBOAHTCH XUMHUYECKOMY SKCIICPUMEHTY MPOBEAEHHIO [IPAKTHHYECKHX 4 .naﬁopaTothlx pa60T, HECI0KHbIX IKCTICPHMEHTOR
H ONMMCAHHKD HX PE3Y/IbTATOB; coDM0IEHHIO HOPM H MpaBuJi MOBCACHHA B XHUMHYCCKHX naﬁopampuax.



MCHO.’IBZ&YGMB]& TEXHOJIOT WKW NMPH H3YHCHHH npeaMeTa XHMHs:

Texnosorus HHHOPMAITHOHHO-KOMMYHHKAIIMOHHOrO 00yueHHus;
Texuosnorus npodiaeMHoro 0dy4eHus;

TexHOIOrHs MPOSKTHOTO 00YUeHHS;

3n0poBbecGeperaiole TEXHOIOMHH]

TexHOIOrusi pasHOYpPOBHEBOrO 00yUeHHs:

RN T

TexXHOMOrHs Pa3BUBAIOIIErO ODYUEHHS.

2. O61wAas XapakTepucTHKA y1e0HOro npeamera:

B kypce 8 Kkinacca ydamuecs 3HAKOMATCS C MEpBOHAYATLHLIMH XUMUYCCKHMHA TOHSTUSMH: XMMHYECKHI JMIEMEHT, aTOM, MOJIeKy/a, MPOCTbe W CIOMHBIC
BerecTsa, HUNUECKHE W XHUMHYECKHE ABJICHMS, BAIICHTHOCTD, 3aKJIa/IblBatOTCA ApOCTeiflINe HABBIKM B HAMMCAHMHM 3HAKOB XHMHUECKUX MEMEHTOB, XUMHYECKHX
(OPMYJI TPOCTBIX M CIIOKHBIX BELUECTB, COCTABIEHNA HECIIOAHbIX ypABHEHHH XMMHUECKHX PEAKLIMiA; J1aF0TCS TIOHATHA O HEKOTOPRIX XMMHYECKHX 3aKOHAX: aTOMHO-
MOJIEKY/ISPHOM YUYEHHH, 3aKOHE MOCTOSHCTBA COCTAaBA, 3aKOHE COXPAHEHUA MACCHI BELIECTBA; HA MPUMEpEe KUCIopoaa H BOAOpPOAA yray6nsiores cBeeHus oo
yleMeHTe U BeliecTse. YualmMecs M3yuaroT KI1acCH(PUKalMIO MPOCThIX H CIIOKHBIX BELIECTE, CROMCTBA BOJbl, OKCHJIOB, KMC/IOT, OCHOBaHMH, COMEH; 3aKpErIsioT
NPaKTHYECKHE HABBIKM, HEOOXO1MMbIE MPH BLINOTHEHHH TIPAKTHICCKUX 1 nabopaTopHbix pabot. H3yuatoTcs CTPyKTypa [NepuoanHECKOH CHCTEMbl XMMHMUYECKHX
snemenTos JLU. Menjeneepa, EPUOAMUECKHI 3aKOH, BUbI XHUMHUYECKOH CBA3H.

CucTeMa 3HAHMH FOTOBUT yHaLIMXCA K IPOMEKYTOUHOM aTTectauuu. Kpome TOro K TpaanitHOHHEIM BOMPOCAM M 3aaHUAM [100aB/ICHbI 3a/1aHH5L, COOTBETCTBYIOIIHE
EI'D, 4TO JaeT rapaHTHIO KaueCTBEHHOH NOAroTOBKH K aTTECTall{H, B TOM HHCIIC B ¢opme EapHOro rocy1apcTBEHHOr0 SK3aMeHa.

Peanu3zauus JIaHHOM nporpamMmsbl B npotecce OGYHEHHH MO3BOHUT y4HallUuMCs YCBOMTH KJIIOYEBbIE XMMHWYECKHE KOMINETCHUHH H NOHATH POJbL XUMHH CPEIH JpYrux
HAYK O NPHPO/IE, 3HAYEHHE €C ISl YEJIOBEYECTBA.

3. [LnannpyeMble pe3y./ibTaThl

JIMYHOCTHBIE PE3y.abTATHI 0CBOCHHSI OCHOBHO¥ o0pa3oBaTeILHO¥ NPOrPaMMBbL:

1. Poccuiickas TpakIaHCKas WAGHTHYHOCTD (MATPHOTH3M, YBAXKCHHE K OteuecTByY, K NPOLLIOMY H HACTOALIEMY MHOTOHAUHOHATLHOTO napona PoccuH, 4yBCTBO
OTBETCTBEHHOCTH M 1071ra nepe/ PoMHOM, HaeHTH(hHKalHs cebs B KauecTBe rpwkianuna Poccuu, CyObeKTHBHAA 3HAYMMOCTD MCII0Ib30BaHMS PYCCKOrO A3bIKa U
A3BIKOB HAapo10B PocCHHU, OCO3HAHME H OULYLICHHE JIAYHOCTHOM CONPUYACTHOCTH CY/b0E POCCHHCKOro napoaa). Oco3HaHWe STHHUECKOH NPHHALISKHOCTH, 3HAHHE
MCTOPHH, SI3bIKA, KyJIBTYPhI CBOETO HAPO/1a, CBOETO Kpasi, OCHOB KyJIbTypHOIO Hacneaus Hapoaoe Poccuu U HesloBeuecTsa (MAEHTHUYHOCTD Y€JIOBEKa C POCCHICKOM
MHOTOHALIMOHAILHON KYJBTYPOMH, CONPHYACTHOCTb HCTOPHH HAPOJOB M TOCYAApCTB, HAXOAMBIIMXCS HA TEPPUTOPHH COBPEMEHHOH Poccum); MHTEPHOPH3ALIHS
ryMaHUCTHYECKUX, JIEMOKPAaTUUYECKHX W TPaJIMLMOHHBIX LIeHHOCTEH MHOTOHALMOHAIBHOTO — POCCHHCKOTO obuecrea. (Oco3HaHHOE, YBMKMTEIBHOC W
R06pokKenaTebHOE OTHOLLEHHE K UCTOPHH, KY/IbTYPE, PETHTHH, TPAHLHAM, A3bIKAM, IEHHOCTAM Hapo10B POCCHH W HApO/10B MUPA.

2. TOTOBHOCTE ¥ CHOCOGHOCTH 0BYHAIOIIMXCS K CAMOPA3BHTHIO M €aM000pa3oBaHMIO HA OCHOBE MOTHBALIMHK K OOYUEHHIO W TIO3HAHMIO; TOTOBHOCTL M CNOCOOHOCTh
OCO3HAHHOMY BBLIOOPY M MOCTPOCHHIO Ja/lbHEHILICH WHIMBU/IYAJIbHOM TpaeKTopuK 00pasoBanis Ha Oase OPHEHTHPOBKH B MHPE npodeccuii ¥ npodeccHoHabHbIX
MPENOYTEHHH, C YHETOM YCTOHUYUBBLIX NO3HABATENBHBIX HHTCPECOB.



3. Pa3zBuTOE MOpAIBHOE CO3HAHME W KOMIIETCHTHOCTh B PELICHHH MOpaJlbHBIX npoGieM Ha OCHOBE JIMMHOCTHOTO BeiGopa, GOpMUPOBaHKE HPABCTBEHHBIX YYBCTB H
HPABCTBEHHOTO MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOMICHHS K COBGCTBEHHBIM MOCTYNKAM (CIOCOGHOCTH K HPABCTBEHHOMY CaMOCOBEPUICHCTBOBAHMIO:
BEPOTEPNUMOCTb, yBAKHTENbHOE OTHOLICHUE K PETUTHO3HBIM HYBCTBAM, B3TJIANAM JEONEH WM X OTCYTCTBHIO; 3HAHHE OCHOBHbBIX HOPM MOpa/iH, HPABCTBEHHBIX,
JYXOBHBIX MEA/IOB, XPaHUMBIX B KYIbTYPHBIX TPaAHLMSAX HApOIOB PoccHH, FOTOBHOCTh HA MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHWHCHHIO B MOCTYIKAX,
OBE/ICHIH, PACTOUNTE/ILHOM MOTPeOHTENLCTBE; CHOPMHPOBAHHOCTD NpeACTaBIeH i 00 OCHOBAX CBETCKOM STHKH, KYJIBTYPHI TPaAMLMOHHBIX PEJIUTHH, X POJIH B
pa3BUTHH KyJIBTYPbl W McTOpMM POCCHH M 4eNIOBEHECTBA, B CTAHOBJICHUM FpaskIaHCKOrO OOIIECTBA W POCCHACKOH rOCYIapCTBCHHOCTH; NOHMUMaHHE 3HAYCHHA
HPaBCTBEHHOCTH, BEPbl M PEJMIHH B JKM3HM 4E/IOBEKA, CEMbH H obuectpa). COPMUPOBAHHOCTL OTBETCTBEHHOTO OTHOLICHMS K YHEHHIO: YBOKHATENLHOIO
OTHOLIEHHS K TPy, HaJHUMe OMbITa y4acTHs B COUHAILHO 3HAYMMOM TPYIIE. Oco3Hanue 3HAYEHHA CeMbH B JKH3HH HeloBeKa W 00LIeCTBa, NPUHATHE LCHHOCTH
ceMeitHOM JKH3HH, YBAOXKUTENIbHOE 1 3a00TIMBOE OTHOLICHHE K “WICHAM CBOEH CEMBH.

4. ChopMMPOBAHHOCTD LEJIOCTHOrO MMPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHi HAYKM M OOLICCTBEHHOH MPAKTHKH, YIHTLIBAIOWETO
CoMAbHOE, KYTbTYPHOE, A3bIKOBOE, TyXOBHOE MHOr00OpasHe COBPEMEHHOIO MHpa.

5. Oco3HaHHOe, YBAKUTEIbHOE M A00pOKeNaTe/lbHOe OTHOLIEHHE K APYrOMYy He/oBeKy, ero MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpE, A3bIKY, BEpe, rpaXKJaHCKOH
no3UIMK. 'OTOBHOCTH M CHOCOGHOCTH BECTH AMANOr C JIPYTHMH JIFOJbMH M JIOCTHIATL B HEM B3auMononumanus (MaeHTHduKkauus ceds Kak MoJHONPaBHOTO
cyObeKkTa oOLIEHHMS, TOTOBHOCTh K KOHCTPYHPOBAHHIO obpa3a nmapTHepa 1o JHANOry, rOTOBHOCTh K KOHCTPYHPOBAHHIO obpaza J0NMyCTUMBIX CrocodOB JiHanora,
FOTOBHOCTH K KOHCTPYMPOBAHHIO MPOLIEcca AManora Kak KOHBEHUHOHHPOBAHHA HHTEPECOB, npoLeayp, roTOBHOCTL H CHOCOBHOCTE K BEJEHHKO 1eperopopos). 6.
OCBOEHHOCTh COLMATBHBIX HOPM, NMPaBHJ MOBEAEHHS, posieii n GopM COLMANILHOH KH3HM B TpyNnax 1 coobmecTBax. Yuyacrue B IIKOJIBHOM CaMOyMpaBleHHH H
OBIIECTBEHHON KU3HH B MpE]eiax BO3PACTHBIX KOMMNETEHUMH C YYETOM pPCrHOHaNbHbIX, ITHOKYJIBTYPHBIX, COLMa/IbHBIX H JKOHOMHHCCKHX ocobeHHOCTEH
(hopmMupOBaHHE TOTOBHOCTH K YHacCTHIO B MpOLECCE yNopsaoueHus COLMAbHBIX CBA3EH M OTHOIIEHHH, B KOTOPbIE BKJIIOUEHBI U KOTOPbIC (dbopMHUpyHOT camMu
yualpecs; BKIIOYEHHOCTb B HETIOCPEACTBEHHOE IPak/IaHCKOE yHacTue, FOTOBHOCTh Y4YACTBOBATb B JKM3HEACATEJLHOCTH M0JPOCTKOBOrO 0011ecTBEHHOr O
o6 beiMHEH S, TPOAYKTHBHO B3aHMO/ICHCTRYIOIIETO C COLMANBLHOM CPe/Io U COLHAIbHBIMA MHCTHTYTaMH, uneHTHUKaLMs ce0s B KadecTBe CyObeKTa COUMATbHBIX
npeoGpazoBaHuii, OCBOEHHE KOMIIETEHTHOCTEH B chepe OpraHu3aTOPCKOMN AEATENIbHOCTH, HHTEPHOPH3aLIMs LEHHOCTEH CO3MAATELHOTO OTHOIIEHUS K OKPYKatoLleH
JIeHCTBUTEIBHOCTH, LEHHOCTeH COLMaJibHOTO TBOPYECTBa, HEHHOCTH MPOAYKTHBHOH OpraHu3aliMi COBMECTHOH AEATELHOCTH, camopeanu3auuu B Tpymnrne u
OpraHu3alMK, LEHHOCTH «ApYroro» Kak PaBHONpPAaBHOrO MapTHEPA, (opmupoBaHHe KOMMNETEHLMH aHaiu3a, NPOCKTHPOBAHMI, OpraHu3aluM JIESTe/IbHOCTH,
pednekcun H3MEHeHHH, CocoO0B B3aUMOBBITOHOTO COTPYAHHHECTEA, criocoboB peasuzaluu coOCTBEHHOIO JIMAEPCKOro NOTeHIMAa).

7. ChopMHPOBAHHOCTB LICHHOCTH 3/10POBOT0 K Ge30MacHoro 06pasa JKH3HK; MHTEPHOPH3ALINS NPABUI HHANBHAYAIBHOTO H KOICKTHBHOTO 6e30nacHoro noBeIeHus
B UPEe3BLIYAIMHBIX CHTYAIMAX, YTPOKAIOUMX KUIHH H 30POBBIO JIIO/CH, MPABHIL MOBEACHUA HA TPaHCIOPTE M Ha I0pOrax.

8. Pa3BMTOCTb SCTETHYECKOrO CO3HAHMA 4epe3 OCBOGHME XY/AOXKECTBEHHOrO Hacieius HapoloB POCCHH M MHpa, TBOPYECKOH JeATEe/IbHOCTH ICTETHHECKOro
xapakrepa (CnocOOHOCTb TOHMMAaTh XY/IOKECTBEHHBIC TPOHM3BEICHH, OTP@KAIONIHE PA3HbIE ITHOKYNLTYPHBIC TPATHLIMH; chopMHPOBAHHOCTL OCHOB
XYA0/KECTBEHHOH KyJIbTYPbl 00y4atOIIAXCA KAK 4aCTH HX obiieil AyXOBHO#M KyJIbTYpPBI, Kak 0c000ro crocoBa MO3HAHMS HKH3HH U CPEACTBA OPraHU3aLHyi OOICHN;
3CTETUYECKOE, IMOLIMOHAIILHO-IIEHHOCTHOE BHIEHHE OKPYIKAIOLEro Mupa, COCOBHOCTh K 3MOLMOHATBHO-IEHHOCTHOMY OCBOGHHMIO MHpPA, CaMOBBIPKECHHUIO H
OpHEHTAlLlMK B XYJAOXKECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJLTYpPbIs yB@KEHHE K MCTOPHH KYIbTYpbl CBOETO OreuecTBa, BHIPAKEHHOM B TOM YHCJE B
MOHMMAHHWM KPacoThl YelioBeKa; NoTpebHOCTH B OBIIeHHH C XYJAMKECTBEHHBIMH TIPOH3BEACHUAMH, chOpMUPOBAHHOCTh AKTHBHOTO OTHOLICHHA K TPAAHLIHAM
XYI0KECTBEHHON KYIbTYPbl KaK CMBICIIOBOH, 3CTETHUECKOM M TMYHOCTHO-3HAYUMON LIEHHOCTH).

9. ChopMHPOBAHHOCTH OCHOB JKOJIOTHYECKOH KYJILTYPhbl, COOTBETCTRYIOLIEH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOrO MBILLICHH, HAJIMUKE OMbITA YKOJIOrHYECKH
OPHEHTHPOBAHHOH pPedIEeKCHBHO-OLEHOYHOH H MPaKTHYECKOH JEATEIbHOCTH B JKM3HEHHBIX CHTYAIMAX (FrOTOBHOCTb K MCCIEIOBAHMIO TPHPOILI, K 3aHATHAM
CeAbCKOXO3AHCTBEHHBIM TPY/IOM, K XYA0KECTBEHHO-3CTETHUECKOMY OTPXKCHHIO MPHPOALL, K 3AHATHSAM TYPH3MOM, B TOM HYHCJIE IKOTYPH3MOM, K OCYUIECTBIICHHIO
NPUPOIOOXPAHHON JEATEIBHOCTH).



MeTranpe/IMeTHbIE PE3YJIbTaThl OCBOCHHS 00Tl
MeranpeaMeTHble Pe3y/IbTaThl BKIOUAIOT OCBOCHHbLIC 00yYaroUMHC MEKMPEAMETHBIE TOHATHS 1 yHUBEpCAIbHbIC yueOHbIC JCHCTBHA (perynsaTuBHbIC,
O3HABATE/bHBIE, KOMMYHHKATHBHbIE).

MeTanpeaMeTHbie NOHATHS

VenopueMm (OPMHpOBAHMA METATPE/IMETHBIX TOHATHH, TaKHX, Kak CHCTEMA, dakt, 3aKOHOMEPHOCTb, (DEHOMEH, aHajius, CHHTE SBASETCS OBJdJCHUE
0GyHaIOUMMHCS OCHOBAMH UMTATE/IbCKOH KOMICTCHIHH, npuoGpeTeHre HaBLIKOB padoThl C uHpopMaLMel, yuacTie B NPOEKTHOH AeSTelbHOCTH. B ocHOBHOM
LIKOJe Ha Beex npeameTax Oyaer nposio/keHa paboTa mo (OPMHPOBAHHIO H PA3BHTHIO OCHOB quTaTebCKoil komneTeHImu. Obyyatomuecs OBIaAeioT HTCHHEM Kak
CPE/ICTBOM OCYLUECTBIICHHS CBOMX NA/IbHCHLIAX TUIAHOB: MPO/IOMIKEHHA o6pasoBaHis M caMOOOPa3OBAHHS, OCO3HAHHOIO MTAHUPOBAHMS CBOEIO aKTYalbHOro H
NepCeKTHBHOrO Kpyra HYTEHHs, B TOM 4MClie JOCYroBOTO, TMOArOTOBKHM K TPYAOBOH M COLMAILHOH JICATEILHOCTH. Y BbinyckHMKOB OyaeT chopMHpOBaHa
NOTPEGHOCTD B CHCTEMATHYECKOM YTCHHH Kak CPEACTBE NO3HAHUA MUpa W ce6s B 3TOM MUPE, FAPMOHM3AIHH OTHOLICHHH YesOBeKa H obuiecTBa, co3faHnu obpasa
«rotpedHoro Oyayiero».

[Tpy H3yueHun y4eOHDBIX IPEIMETOB 00yHalOLMECs YCOBEPLICHCTEYIOT MpHOOPETEHHbIC HA MEPBOM YPOBHE HABBIKHM paboThl ¢ HH(DOpPMALKHEHi U NOMOJHAT UX. Onu
cMOryT paboTaTh ¢ TEKCTaMH, Tpeo0pa3oBbIBaTh U HHTEPTIPETHPOBATH cofiepaliytocst B HAX HH(OPMALIHIO, B TOM HHCIIE:

* CUCTEMATHU3UPOBATD, COIOCTARIATH, AHAJIM3HPOBATH, 0bob1arh 1 HHTEPINPETUPOBATH HHCI)OpMaLlHIO, coJiepsKalyrocs B rOTOBBIX HHd)OpMaLlHOHHb]X 06"bEKTaX;

« BLIAEASTD [IABHYIO W M30BITOuHYIO HHPOPMALIMIO, BBIMOMHATE CMBICJIOBOC CBEPTHIBAHHE BbIACIEHHBIX (akTOB, MbIC/EH; Npe/ICTABIATh MHPOPMALIMIO B CiKATOM
cnopecHoi Gopme (B BWE 1UlaHa WIH TE3UCOB) U B HarnsaHo-cuMBoOJiMueckoil opme (B BUIE Tabaul, rpagUHEcKMX CXeM W Juarpamm, Kapt NOHATHA —
KOHLENTYaTbHBIX JMarpaMm, OTIOPHbIX KOHCTIEKTOB);

* 3AM0JIHATE U JOMNOJHATH T&ﬁ.ﬂl-‘IU.l:[, CXEMBbI, THarpamMmasl, TEKCThI.

B xoae m3yueHHs BCeX y4eOHBIX MpeMETOB 0OyualoLecs PUOOPETYT OMbIT MPOEKTHON AeATENbHOCTH KaK 0co6oii hopmbl yueOHO#H padoThl, cnocobceTBylOLIeH
BOCIMTAHMIO CAMOCTOSTEBHOCTH, HHUIMATHBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHHIO MOTHBALMH W SPDEKTHBHOCTH Y4eOHON NEATENBHOCTH; B XO/IC peanuzaluH
MCXOHOIO 3ambiCiia Ha MPaKTHYECKOM YPOBHE OBJIA/ICIOT YMEHHEM BLIOMpPATL a/IeKBaTHBIE CTOsIIEH 3anade CpeAcTBa, MpHHUMATD pelueHus, B TOM YHCIC U B
cuTyaumsx HeorpezeneHHocTH. OHK MOJMyHaT BOSMOKHOCTL pasBHTb crnoco0HoCTh K pa3paboTKe HECKOJIbKUX BAPUAHTOB peleHuil, K MOMCKY HeCTaHIapTHBIX
peLIeHH, TTIOUCKY H OCYLIECTBIICHHIO nauGonee NMPUEMIEMOTO peieHus.

[lepeueHp KIOUEBBIX MEXKNPEIMETHBIX MOHATHH OMpefe/ICTC B XOAC paspaloTKKu OCHOBHOI 0Opa3oBaTe/IbHON MPOrpaMmbl OCHOBHOrQ 001Iero 06pa3oBaHHs
oOpasoBaTeNbHON OpraHW3aliik B 3aBMUCUMOCTH OT MATEPHATLHO-TEXHUYECKOTO OCHALICHHA, KAJpOBOTO MOTEHIHAN, MCTIOIIB3YEMbIX METOJI0B padoThl U
o0Gpa3zoBaTelbHblX TEXHONOMUH.

B cooterctuy GIOC OO0 BbIASISIOTCS TPH IPYyNiibl yHUBEPCAIbHbIX yueOHBIX AEHCTBHI: PEryJIsTHBHBIE, O3HABATCILHEIC, KOMMYHHKATHBHbIC.
PeryasTnBubie YV /I

1. VMeHHe caMOCTOSTETBHO OMPEACsTh Lenu 00y4eHHs, CTaBUTh K dopMyIHpOBATH HOBbIE 331344 B yuebe M NO3HABATEIbHO# ACATENLHOCTH, PASBHBATDL
MOTHBbI i HHTEPECH! CBOEH T03HABATE/ILHON JIEATE1LHOCTH. OOyuatoLKiCs CMOKET:

e  QHAJM3MPOBAThH CYLIECTBYIOLIUE H MIIAHHPOBATH Gyaylure oOpa3oBaTe/lbHbIC pe3y/IbTaThl;

e  uaeHTHUIUPOBATH COOCTBEHHbIE MPOOAEMbI U ONPESEIATE IVIABHYIO npodiemy;



BLIBHATb BEPCHH pelieHus npoiembl, hOpMy/THPOBATH FHIIOTEbI, MPEJBOCXHMLIATE KOHEUHBIH pesy ibTar:

CTABMTH LieJb ACSTEbHOCTH HA OCHOBE OTPEAEIEHHOMN MPoGieMbl M CYTIECTBYIOLIMX BO3MOKHOCTEH;

dopMynHpoBaTL YueGHbIE 3a/a4K KAK IIArH JOCTHKEHHS [IOCTABICHHON 1€ IeATENbHOCTH;

OBOCHOBBIBATD LIEJICBBIE OPHEHTHPI H IPHOPHTETHI CCHUIKAMMU HA IGHHOCTH, YKa3biBasi M 000CHOBbIBAS TOTHYECKYIO MOCICA0BATEILHOCTD LIATOB.

VMeHHE CAMOCTOATENBHO ILIAHHPOBATH TYTH JIOCTHKEHHUS LIE/IEH, B TOM YHC/IE albTePHATHBHbIE, OCO3HAHHO BRIOMPATH Haubosee 3 dexruHbie Crnocodbl
pelienus yueGHBIX W MO3HABATENbHBIX 3a1a4. O0y4aroluiics CMOKeT:

onpenensTh HeOOXOAMMBIE eHCTBHE(S) B COOTBETCTBUM C Y4eOHOH U [103HABATE/ILHOMN 3a/1a4eii ¥ COCTABNATL AJIFOPUTM MX BbITIOJIHEHHS]
060CHOBBIBATE H OCYILECTRIATH BBIOOP HauGosiee 3(PeKTHBHBIX CMOCOBOB peLeHHs Y4eOHbIX M MO3HABATENBHBIX 3a1a';
ONpeaeNIT/HAXO/IMTh, B TOM YHC/IC H3 MPEIOKEHHBIX BADUAHTOB, YCJIOBUS 1S BBITIOJIHCHHS y4ueOHOH W Mo3HaBaTeILHOM 3a/1a4M;

BbICTPAWBATE JKU3HCHHBIC TJ1aHbI Ha KpaTKOCPO1HOE 6}’)1}’1.1.[68 (SaﬁBHﬂTb LIENIEBbIE OPUEHTHUPBI, CTABUTH aJIEKBATHLIC HM 3ajlavyd v npepiararh neHcTeus,
YKa3bpiBas H o0ocHOBBIBaA JJOTHYECKYIO NOCIe0BaTC/IbHOCTh UJ&FOB);

BLIGMPATB W3 IPE/TOKEHHBIX BAPHAHTOB 1 CAMOCTOATENHO HCKATh CPEICTBA/PECYPCHI /LTS PEIICHHS 3a0a4H/A0CTHIKEHHUS LIEIIH;

COCTABJST IUIAH peteHys MpoGaeMbl (BLITIONHEHHS POEKTA, NPOBEeHHS HCC/IC10BaHMS );

OMpeNeNaTh NOTEHUMAbHBIE 3aTPY/IHEHHs TIPH PeLICHHH y4eOHOH U MO3HABATENBLHOM 3a/1a4M M HAXOJAUTb CPEACTBA U1 HX YCTPaHCHHSA;
ONUCHIBATH CBOH OMbIT, OhOPMIAAS €ro Ulf epeiadn APYrvM TOM B BUAE TEXHOJIOIMH PEIICHUA MPAKTHYECKUX 3a/1ati ONPE/ICCHHOrO Kacca,
MIaHHPOBATHL W KOPPEKTHPOBATh CBOIO HHAMBH/yallbHY0 00pa3’oBaTebHyIO TPACKTOPHIO.

VMeHHE COOTHOCHT CBOM IGHCTBUS € MUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTB/IATE KOHTPOJIb CBOCH AEATEIbHOCTH B MPOLECCE AOCTHIKCHNA Pe3yIbTaTa,
ONpe/IeNsTh cnocoObl AeHCTBHIA B paMKaX NMPE/I0KEHHBIX YCIOBHH H ‘TpeGoBaHHil, KOPPEKTHPOBATH CBOM JCHCTBHS B COOTBETCTBHH C H3MEHAIOLICHCS
curyaumei. O0ydarouhcsa CMOKeT:

OIpe/IeIsiTh COBMECTHO C NEJaroroM W CBEPCTHHKAMH KPHTEPHH MJIAHHUPYEMbIX PE3YJTbTATOB H KPUTEPHH OLCHKH CBOCH yueOHOH IeATeNbHOCTH;
CHCTEMATH3UPOBaTh (B TOM 4HMCI€ BbIOHPATh PHOPHTETHBIE) KPUTEPHH TUIAHUPYEMBIX PE3YJILTATOB H OLCHKH CBOCH /1eATENLHOCTH;

OTOMPATh MHCTPYMEHTBI 71 OLIEHUBAHMS CBOEH JCATETbHOCTH, OCYLIECTBIATD CAMOKOHTPOIb CBOEH JeATENBHOCTH B PaMKaxX MPeAIOKeHHbIX YCIIOBHH 1
TpeboBaHuii;

OLIEHUBATH CBOTO AEATE/ILHOCTb, ApryMEHTHPYS MPUUHHBI JIOCTIKECHHUS HIIH OTCYTCTBHA IUIAHHPYEMOrO pesyibTaTa;
HAXO/IMTh JI0CTATOUHBIE CPEACTBA 1Sl BHIOIHEHHS YUeOHLIX eHCTBII B H3MEHSAIOLICHCS CHTY ALK /WM 1pyd OTCYTCTBHH [UIAHHPYEMOIO pe3y/ibTara;

paGoTas 1o cBOeMy M1aHy, BHOCHTH KOPPEKTHBbI B TEKYILYIO IeSTEIbHOCTL HA OCHOBE aHATH3A M3MEHEHHMI1 CUTYaIINK JUTS MOJTYYEeHHS 3aI1aHHPOBaHHBIX
XapakTePHCTHK MPOLYKTa/pesynbrara;



YCTAaHaBJIMBATL CBA3bL MEXKAY NMOJYHCHHBIMH XapaxkTepuCcTUKaMHK NMPoaYyKTa H XapaKT€pHCTHKAMHM rnpoiiecca AeaTejbHOCTH H MO 3aBepLICHHAH NEATEIIBHOCTH
npeiaraTb K3MEHEHHE XapaKTEPHCTHK npouecca i nojy4cHUA YIYUIIEHHBIX XapakTepuCTHK NMPOAYKTa.

CBEpATH CBOM AEHCTRHUS ¢ LEJIBIO H, PH HEOOXOMMOCTH, HCNIPABJIATH OLIHOKH CAMOCTOATENBHO.

VMeHHe OLEHHBATH NPABMILHOCTE BHITIONHEHHS yueGHOH 3a/1auu, cOOCTBEHHBIE BO3MOJKHOCTH €€ PELICHHS. O6yuarouuiics CMOXKeT:
OMNpeAensTh KPHTEPHH NPaBUILHOCTH (KOPPEKTHOCTH) BbINOIHEHUs y4eOHOH 3aaun;

aHAJIM3MPOBaTh ¥ 00OCHOBBIBATH MPHMEHEHHE COOTBETCTBYIOLICIO HHCTPYMEHTAPHS 15 BBINOIHEHHA yueOHo# 3ana4m;

CBOBOIHO MOJB30BATHCS BHIPAOOTAHHBIMH KPUTEPHSIMH OLIEHKH H CAMOOLIEHKH, HCXO/1S U3 LIS/ M UMEIOLIMXCS CPE/CTB, pasnuuasi pe3yJibTaT u Crocoob!
NEHCTBHH;

OLEHUBATh NIPOYKT CBOCH IEATENLHOCTH M0 3aaHHBIM H/WJIH CAMOCTOATEIIBHO ONPE/ICIICHHBIM KPHTEPHSM B COOTBETCTBHH € LIEJIBIO AESTEIbHOCTH,
0GOCHOBBIBATH JOCTHKHMOCT LIETH BLIGPAHHBIM CMIOCOGOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHX PECYPCOB H JOCTYHDLIX BHELIHKX peCypPCOB:
(MKCHPOBATH M AHAIM3UPOBATH IMHAMMKY COOCTBEHHBIX 00pa30BaTEIbHLIX PE3Y/ILTATOB.

BiazeHue OCHOBAMH CAMOKOHTPOIsl, CAMOOLIEHKH, NPHHATHS PELICHHH W OCYLICCTB/IEHHS OCO3HAHHOTrO ppibOpa B yueOHOH W NO3HABATEILHOMH.
O0yHarouiics CMOKET:

HaOJI0aTh U AHAIM3UPOBATH COOCTBEHHYIO Y4eOHYI0 W 1103HABATENbHYIO JCATEILHOCTD H ICATENLHOCTE APy THX ofy4alomuxes B npouecce
B3aMMOIPOBEPKH;

COOTHOCHTh PeajibHbIE H TNIAHUPYEMBbIC PE3YJIBLTATHI HH,}J,HBHII}/QJ]I.:HOE oﬁpazosa'rcnbﬁoﬁ nesaTe/lbHOCTH | eJlaTh BBIBO/bL,
NPpUHHUMATh PEIIEHHUE B )"-leﬁl-l()ﬁ CUTYallMH ¥ HECTH 3a HETO OTBETCTBEHHOCTL]
CaMOCTOATE/IbHO OTIPEAE/IATL NMPHYKHBI CBOETO yCrieXa HITH HEYCIIEXa H HAXOMTh CrocoObl BLIX0/1a M3 CUTYallHH HEYCICXA,

PETPOCHIEKTUBHO ONPEIENAT, KaKne AeCTBHS N0 PELICHHIO YHeOHOH 3a/1a4H WK NapamMeTpbl ITHX AeHCTBUI MPUBETN K MOTYYEHHID HMEIOILErocs
NpoyKTa yueOHOH AeATENbHOCTH,

JIEMOHCTPUPOBATL NPHEMBI perylisiiu NCHXO(U3HONOrHYECKHX/ IMOLIMOHAIILHBIX cocTosHui ans nocrwkenus sdpdekra yenokoeHus (ycTpaHeH!s
IMOLIHOHANTLHON HanpskeHHocTH), HhdexTa BoccTaHOBeHUs (ocnabieHus nposBieHHH yTomsieHus ), 3pdeKTa aKkTHBU3aLHH (MOBLILICHUS
MCUXO(U3HOJIOr HYECKOH PEaKTHBHOCTH).

IMo3naparenbubie YV I

1.

VMeHHe onpeiesTh MOHATHS, co3/1aBaTh 0000IIeH s, yCTAHABIMBATH aHAJIOTHH, K1accHpULAPOBAT, CAMOCTOATENLHO BHIOMPATE OCHOBAHMS W KPHTEPHH
U191 KITACCH(MKALAHN, YCTAHABIHBATD PHUHHHO-CIIE/ICTBEHHBIE CBA3H, CTPOMTH JIOTHYECKOE PACCYIKACHHE, yMOSAKITIOHEHHE (MHYKTHBHOE, JIe/TyKTHBHOE,
110 aHaOruK) U jienaTh BbIBOABI. O0YUaKOUMHCH CMOKET:

l'lUJlﬁPlpaTb CJI0BA. COMOJYHHEHHbIE KIIKOYERBOMY CIIOBY, ONMPEeaeaatoUHe ¢ro NpU3HaKHu H CBOMCTBA;

BBICTPAWBAThH JIOTHHYECKYHO LIEMOYKY, COCTOALLYH) M3 KIIOHEBOIO CJIOBA M CONOAYMHEHHBIX EMY CJIOB]



BBLACATH OBLIAH TPH3HAK ABYX WM HECKOJIBKHX IPE/IMETOB WJIH ABJICHHH H 0OBACHATH UX CXOZICTBO;
06BEIMHATD NPEIMEThI ¥ SIBIEHHS B IPYINbl N0 ONpe/IeNieHHbIM NPH3HAKAM, CPABHHBATD, kiaccuuLmMpoBath 1 0006wWaTs GaKThl U ABJICHHS,

BbIJIEJISTh SBJICHUE U3 OOLIEro paaa ApYruX SBJICHUNA!
onpeaensTh 06CTOATENLCTBA, KOTOPbIE MPEIIECTBOBAH BOSHUKHOBEHHIO CBA3H MEKIY SBICHUSIMH, U3 3THX 00CTOATENBCTB BbIAEAATE ONPE/ICIAIOLIHE,

crnocobHbIe BbITH NPUUHHOMN JAHHOTO ABJICHUS, BBIABASTE MPHUHHbI W CIIEICTBHA SIBJICHHIA;

CTPOMTh PacCy /IEHHE OT OOLIMX 3aKOHOMEPHOCTEH K HaCTHBIM SABICHUAM H OT HACTHBIX ABTEHHH K 0011IMM 3aKOHOMEPHOCTAM;

CTPOMTH PACCYIK/IEHHE HA OCHOBE CPABHEHMS NPCIMETOB H SIBJICHUH, BbIZIENAS MPH 3TOM o011e NPU3HAKH,

W3NIaraTh NONYYeHHYIO HHDOPMALMIO, MHTEPNPETHPYS €8 B KOHTEKCTE peliaeMoii 3aia4n;

CAMOCTOSTEIBHO YKA3bIBATH HA HHGBOPMALMIO, HYIK/TAIOLIYIOCS B IPOBEPKE, MPEAIaraTh u NpUMEHAITH criocol MPOBEPKH A0CTOBEPHOCTH HH(OpMALIHH;

BepOaIM30BaTh IMOIHOHATILHOE BIIEUYAT/IEHHUE, OKA3aHHOE HA HEr0 HCTOYHHKOM;
O0BACHATH SBJICHMS, POTIECCHI, CBA3H W OTHOLUIEHHS, BRIABIAEMBIC B XO/C [TO3HABATEILHOMN W MCCIIENOBATENLCKOMN IEATENBHOCTH (MPUBOAHTD 00bsACHEHHE C
u3MeHeHHeM (GOPMbI MPEACTABJIEHHUS; OObICHSTH, AETATM3UPYs 1K 0000Was; OOBACHATH € 3a[aHHOI TOUKH 3PEHUA);

BbISBIATH M Ha3bIBATh NMPHUUHbBI COObITHSA, ABJICHHA, B TOM YHCJIE BO3MOIKHLIC / yanbosee BEPOSTHBIE NPUIHHEI, BO3MOXKHBIE MOC/CACTBHA 3a1aHHOH

MPUYHHBI, CAMOCTOATEIBHO OCYIIECTRIIAA ﬂpH‘lHHHO-CJ‘lEﬂCTBeHHblﬁ aHaJIH3;

JIeNIaTh BBIBOJ HA OCHOBE KPHTHHYECKOTO aHalM3a PasHbIX TOUEK 3pEHHs, TIONTBEPH AT BRIBOL cOBCTBEHHOMH apryMeHTalneR Wik CaMOCTOATENBHO
TOJIy4EHHBIMH JAHHbIMH.

VMeHUe CO3/1aBaTh, IPUMEHSTH U NPeo6Pa3OBLIBATE 3HAKHM M CHMBOIIbL, MOJICIM 1 CXEMbI ISl PELUCHHA yueGHBIX 1 NOSHABATE/BHBIX 387121, OOyHaIoHUHCH
CMOYKET:

0603HAYATH CHMBOJIOM M 3HAKOM TPEIMET H/WIIH ABJICHHE;

ONpeenaTh JOrMYECKHE CBA3H MEIKIY MPEMETaMH W/WiH SBICHUAMH, 0603HAYATH JAHHBIC JTOTHYECKHE CBA3H C TIOMOLLBIO 3HAKOB B CXEME;
co3aaBaTh aGCTPaKTHBIN WK pealbHblii 00pas npeameTa W/ ABICHHS:

CTPOMTBH MOJIE/Ib/CXEMY Ha OCHOBE YCJIOBHI 3a/1aul W/WIIK Crocoda ee peLeHus,

cO3/1aBaThb BE]Dﬁa.leHbIE, BELIECTBCHHBIE H HHC})DPM&LIHOHH bIE MOJIE/IH C BbIJIENCHHEM CY LIECTREHHBIX XapPaKTCPHCTHK 00LeKTa 1 OTIPEACICHHA crniocoba
pELIEHMs 3a/1a4H B COOTBETCTBHH C CHT}’&UHCﬁ;

I'IpeOGpaBDBb[BaTb MOJIEJTH C LEJIbIO BBISABJICHHA 001X 3aKOHOB, OnpeacatoiX JaHHYIO MpeaMETHYKO obnacTte;

[EPEBOJAMTh CIIOMKHYIO 110 COCTaBY (MHOroacnekTHy ) HHGOPMALIHIO 13 rpauuecKoro uiu (hopManu30BaHHOTO (CMMBOJILHOTO) TPE/ICTABICHHS B
TEKCTOBOE, M HA0OOpOT;

CTPOUTB CXEMY, AlITOPHTM HeHrcTBU, MCIpaBiaTh HITH BOCCTAHABJ/IHBATH HEH3BECTHBIH paHee aJIrOpMTM Ha OCHOBC UMEILLErocsa 3HaHH: 00 obbexTe, K

KOTOPOMY TPUMEHAETCA ajlrOpHTM;



CTPOHTH J10KAa3aTenbCTBO: [IPAMOE, KOCBEHHOE, OT NPOTHBHOTO,

aHaM3KPOBaTh/pedhIEKCHPOBATH ONBIT Pa3paboTKH U peaH3aliH yueBGHOTO NMpoeKTa, HeC/Ie10BaHH: (TeOpeTHUECKOT0, SMITHPHUECKOTO) Ha OCHOBE
[PE/UIOXKEHHOM TPOBIEMHON CHTYALMH, NIOCTABICHHON Lie/H /MM 3a7IaHHBIX KPUTEPHER OLIEHKH POy KTa/pe3yIbTara.

Cmbiciiosoe urenre. OGyuaromics CMOXKeT:

HAXOAMTH B TEKCTE TpebyeMyto HHPOPMALIHIO (B COOTBETCTBHH C LICTAIMH cBOEH /1eATENLHOCTH):
OPMEHTHPOBATHCA B COAEPIKAHHH TEKCTA, IOHUMATh IE/I0CTHBIM CMBICH TEKCTa, CTPYKTYPHPOBATEL TEKCT.
yCTAHABITMBATD B3aHMOCBA3b OMHCAHHBIX B TEKCTC cOOBLITHI, IBJIEHWH, MPOLIECCOB]

PE3IOMUPOBATH ITIABHYIO MCH) TCKCTa;

npeoGpa3oBbIBATH TEKCT, NEPEBO/IS» €ro B APYIYIO MOJANLHOCTE, WUHTEpPrpeTHPOBATh TEKCT (Xy/I0/KECTBEHHDIH M HEXY/107/KECTBEHHbIM — yueOHelii, Hay4HO-
nonyispHbINA, HHGOPMALMOHHBIH, TEKCT non-fiction);

KPHTHYECKH OLEHMBATH CO/iepikatue H (JopMy TeKCTa.

®opMHUpPOBAHHE H PA3BUTHE FKOJIOTHYECKOTO MBILINCHHA, YMEHUE [PUMEHATh €10 B [03HABaTEbHOM, KOMMYHHKATHBHOM, COUMaIbHOH MPAKTHKE H
npoeccuonanbHoM opuenTatu. O0yuaroiH Hca cMOKeT:

ornpeJiensTh CBOE OTHOIIEHHE K MPUPOJHOM Cpefie;

AHAJIM3UPOBATH BIIUSIHUE HKONOrHUECKHX dpakTOpOB Ha cpety OOHTaHKS KHBbIX OpraHu3MOB;

NPOBOHMTE MPHYMHHBIH H BEPOATHOCTHBIH aHA/IN3 SKOIOTHHCCKHX CUTYaLHi;

NPOrHO3UPOBATh W3MEHEHHA CHTYALIMH NpH CMCHE neiicTems o1HOTO (pakTopa Ha ACHCTBHE PYToro thakTopa;
pacrpoCTPaHATEL SKONOrMYEeCKHE 3HaHKU U yHacTBoBaTh B MpaKTHYECKUX Jie/1ax M0 3alinTe OKpYKarOUIeH Cpe/ibl:

BblpaykaTh CBOC OTHOLUEHHE K MPHPOAE HEPE3 PHCYHKH, COYMHEHHS, MO/IENH, MPOEKTHLIC pa60Tb1.

10. PazBuTHE MOTHBALIMK K OBJIA/IEHHIO KYJIBTYPOH aKTHBHOIQ UCIO/B30BaHHA cnoBapeit | IPYrux MOMCKOBbIX CHCTEM. OGyyaroirHcs CMOKET!

OnpeaciaTb HGOGXOD,HMBIE KJIIOYEBBLIE TTOMCKOBBIE CIIOBA W 3al1pOChl;
OCYLUECTBIIATL B3aUMOIEHCTBHE C JJIEKTPOHHbBIMH MOMUCKOBLIMHU CHCTEMAMH, CIIOBapAMM:
(.’popmupoaaTb MHOJKECTBEHHYTO BblﬁOpK}/ W3 NOWCKOBBLIX HCTOYHHUKOB 1A 00BEKTUBH3ALIUHM pe3y:1bTa'r0|3 MOHUCKA:

COOTHOCHTE MOJIYHYEHHbBIE PC3YJT bTaThl MOUCKA CO CcBOEH 1esTe1bHOCTBIO.

Kommynukarnsubie YV /[



VMeH1e OpraHi30BBIBATE Y4eOHOE COTPYAHHYECTBO K COBMECTHYIO IEATELHOCTE € C yUMTe/leM 1 CBEPCTHUKAMH, paboTaTh MHIMBXAYabHO H B Ipynne:
HAXO/IUTH ODLIEe peLieHHE 1 Pa3pellaTh KOH(IHKTBI HA OCHOBE COTIACOBAHNA NO3HLIMIA W yueTa HHTEPECOB: (HOPMYIMpOBATD, apryMeHTHpPOBaTh H
oTcTauBath cBoe MHeHue. OOyHaloUIMHCH CMOKET:

OnpeaeniaTs BO3MOXKHBIC poOJIK B COBMECTHOMH /1eATe/ILHOCTH;
UrpaTh ONpeAeeHHYO poib B COBMECTHOM 1€ATEILHOCTH]

NPUHHMATD TO3ULMIO coOECeIHUKA, NOHMMAS TIOSULIMIO APYTOro, pa3iuyaTh B €ro peuu: MHCHHE (TOuKy 3peHHs), 10Ka3aTe/ILCTRO (aprymeHThl), GaKThi;
UMOTE3bl, AKCHOMbI, TEOPHH;

onpeaciATh CBOH JICHCTBHA H NeHCTBUA napTHeEpa. KOTOpbIE CrocoOCTROBAIIH HITH npensrcmosann HPOH}’KTHBHDH KOMMYHHWKaIHH,
CTPOHUTL [MO3UTHBHBIC OTHOLUEHHUS B Mpolecee y‘-leSHOi:l W NTO3HABATEJILHOH NEATENIbHOCTH,

KOPPEKTHO M ApryMEHTHPOBAHHO OTCTAMBATH CBOIO TOUKY 3PEHHUA, B JIACKYCCHH YMETb BbIJIBUIATh KOHTPapryMEHTI, neped)paznpoBaTh CBOK MbIC/Tb
(BnaneHe MeXaHU3MOM DKBHBAJICHTHBIX 3aMeH);

KPHTHUECKH OTHOCHTHCA K COOCTBEHHOMY MHEHHIO, C I0CTOMHCTBOM NpH3HaBaTh OMIMOOYHOCTD CBOSTO MHEHHS (ecnM OHO TAKOBO) M KOPPEKTHPOBATD €ro;
npeaaraTh albTEPHATUBHOE PELICHHE B KOH(JIMKTHOH CHTYALIMH;

BBIZEAATH OOLLYIO TOUKY 3PEHHS B JINCKYCCHH,

OrOBApHBATHCS O MPABHIAX M BOMPOCaX [Uls 00CYA/IEHHS B COOTBETCTBHN C HOCTABNCHHOM mepe/i rpynnoii 3a1avei;

OpraHU30BbIBATH Y4eOHOE B3aMMO/ICHCTBHE B rpynne (onpenensTh 0OLIME LEJH, PACTPE/IENIATE pOJH, JOrOBAPHBATHLCS APYT € /IPYFOM M T. /L.);

YCTPaHATL B paMKax Jidanora paspbiBbl B KOMMYHHKALIHMH, 06}’CHOBHCHHMB HEI'IOHHMaHHGM;’HeﬂpHﬂTHE:M CO CTOPOHBI cobece/IHUKa 3a0a4H, d)Oprl HIIH
coliep:KaHusd JiHanora.

VYMeHHe 0CO3HaHHO UCIMOJIb30BaTh PEHEBLIC cpencrtea B COOTBETCTBHH C 3aga4yed KOMMYHHKALHH JI15 BBIPaKEHHA CBOMX YYBCTB, MBbIC/IEH W ﬂOT’pCGHOCTeH
JUIsl [1aHHPOBaHUs H peryjisiuui CBOEH 1eATEJILHOCTH; BlIaJACHHEC yCTHOH W TTMCbMEHHOMH peYbio, MOHOJIONMHYECKOH KOHTEKCTHOH peUbO. OO}"-[EIIOU.IHHCR
CMOXKET.

onpesIeNATh 3a7a4y KOMMYHHKALMK 1 B COOTBETCTBHH C Heil OTOMpATh peyeBbie CPEACTRA;

oTOMpATH ¥ HCTMIOJIB30BATH PEUEBBIE CPE/ICTBA B MPOLECCE KOMMYHHKALMH € JPYFMMH JIIO/IbMH (AHajIor B rape, B Maloil rpynmne v T. 1.);
NpECTABAATH B YCTHOM MM THCbMEHHO dopme pazBepHyThIii ITaH COGCTBEHHON AATCILHOCTH;

coB10/1aTh HOPMbI MyGAMYHOM PeyH, PErnaMeHT B MOHOJIOTE ¥ TMCKYCCHH B COOTBETCTBHM C KOMMYHHKATUBHOM 3aaa4eii;
BHICKA3IBATH 1 OGOCHOBBIBATH MHEHHE (CYXK/EHHE) H 3arpaluMBaTh MHEHHE NapTHEPA B paMKax aManora,

NPUHUMATDH PELICHHE B XOJIC IHAIOra U COMIacoBbIBATL Cro € cobeceHHKOM:

Cc03/1aBaTh MUCbMEHHbIE «KJIHIIHPOBAHHBIEY H OpHTHHAJIBHBIE TEKCTBI ¢ UCIOJIb30BAHHEM HEOOXO0IUMBIX peYEBLIX Cpe/CTB,



MCMONB30BATH BepOaIbHBIE CPEACTBa (CPeACTBA JIOTHYECKOH CBS3M) /UIs BbLAEAEHHA CMBIC/IOBBIX GJIOKOB CBOETO BBICTYTUIEHHA,

HCMONb30BaTh HeBepﬁaﬂbelB cpejcTBa HiH HArJISAHBIE MATEPHATIbI, IIUHTOTOBJ'ISHHbleOTOﬁpaHHble noa p)‘KOBOﬂCTBOM YYHTE,

Aeiarb OLIEHOYHBIH BbIBO O JIOCTHKEHHH LETH KOM MYHHUKalHH HEMOCPEJICTBEHHD 1ocJjie 3aBepLicHus KOM MyHHKﬁTMBHOFO KOHTAKTa H 0O0CHOBBIBATL €rO0.

DopMHUPOBAHKE M PA3BUTHE KOMIIETEHTHOCTH B 061aCTH HCMOL30BaHKs HHAOPMALIMOHHO-KOMMY HHKALMOHHBIX texnonoruii (nanee — UKT).
O6Gyuaromuiics CMOKET:

; ; o T
LieJIeHAIIPaBJIEHHO HCKAaTh W WCNOJIL30BATh HHQJO[JM&L[HOHHI:IC pecypcChl, HeoOXOoauMBbIE 15 peLICHHA }HeﬁHbD\ W IPaKTHYECKHX 3a/1ad C MOMOLLBH CPENCTB

UKT;
BbIOUPATH, CTPOMTE M MCIIO/B30BATh A/IEKBATHYHO HHQOPMALIMOHHYIO MOLC/E AT nepeaaun CBOMX MbIC/IEH CPEeCTBAMH CCTECTBEHHBIX u opmanbHBIX

A3bIKOB B COOTBETCTBUH C YC/IOBHAMH KOM MYHHKalHH;
BLIJAEJATE HHd)OpM&LI,HDHHhIﬁ ACMeKT 3aJa4u, onepHpoBaThb JJAHHBIMH, HCIOJIB30BATh MO/esb peLIeHHA 3agaqu;

HCTIONB30BATH KOMIBIOTEPHbIE TEXHONOrMH (BKJIOHas BLIOOP a/IeKBATHBIX 3a/1a4¢ MHCTPYMEHTA/ILHbIX POrPaMMHO-aNmapaTHbIX CPE/ICTB M CEPBHCOB) A
pelenns MHPOPMAIMOHHBIX X KOMMYHHKalIMOHHBIX yueGHBIX 337124, B TOM YHCIIE: BbIUCIIEHHE, HarMcaHHe MMCEM, COUMHEHHH, I0KA0B, pecdepatos,
co3aHMe rpeseHTalmil ¥ ap.;

HCIOJIL30BATh HHCl)OpM&I_lHlO C Y4E€TOM 3THHECKHX H MNpaBoOBLIX HOPM;

cOo3/1aBaTb HHdJOpMaLlHOHHb!e pecypcehl pasHoro THIA U A0 pasHbIX ayﬂmopni‘i._ cobno1aTh HHq]DpMaLlHOHH}’K] rUrueHy 1 npasuia qu)opmauuouuon

Ge30nacHoOCTH.

llpeoamemunuie pezynbmaniol
B pe3yibTaTe H3y4eHHs KyPca XHMHH B OCHOBHOI LIKoJe:

BLINYCKHHK HAYYHTCH:

XapakTepu3oBaThb OCHOBHBIE METO/IbI TIO3HAHHA HabJIoieHHE, H3MEPEHHE, IKCTMEPUMEHNT;,
OlMHChIBATh CBOMCTBA TBEPAbIX, KHIKHX, raaooﬁpaz.nhrx BELUECTE, BBIISNASA UX CyLIIeCTBEHHble MPH3HAKH,

pacKpbiBaTh CMBIC] OCHOBHbBIX XHMHYECKHX MOHATHH «aTOM», «MOJIEKYJ1a», «XHMHYECKHH 3/1IEMEHT?, «npocToe BELLLECTBOR, «CJIOMKHOC BELIECTBOY,

«BAICHTHOCTD», «XHMHUYECKAs PEAKLUsY, HCNIONb3Y s 3HAKOBYIO CHCTEMY XUMHH,

PacKpHIBATh CMBIC/ 3aKOHOB COXPAHEHHs MACChI BEIIECTB, NOCTOAHCTEA COCTaBA, ATOMHO-MOJIEKYJISPHOH TEOPHH:
pa3/nYaTh XHMHYECKHE U (PU3HIECKHE ABICHHA:

HA3bIBATH XMMHYECKHE 3JIEMEHTDI]

ONpe/IeATh COCTaB BELIECTB 110 HX HopMyJiam;

onpeaeATh BAJIEHTHOCTH aToOMa JIEMEHTA B COCIMHEHHAX,



ONpenensTh TUN XHMHUYECKHX peakiiuii;

HA3BIBATH MPH3HAKU W YCIIOBHS POTEKAHHA XMMHYECKHX PEaKLIMH]

BLISIBJIATE MPH3HAKH, CBU/IETELCTBYIONIHE O MPOTEKAHHH XUMHUYCCKOH PEaKLIMH NPH BLITNOIHEHHH XMMHUYECKOIO OMbITa;
COCTaBAATHL GOPMYJibl OHHAPHBIX COETMHEHHH]

COCTaBATH YPABHEHHS XUMHUYECKHUX PCAKIIHH;

cobmonats npasuia Ge3onacHoii paboThl MPH NPOBEASHNUH ONbITOR;

[10J1b30BaThCA NA0OPATOPHBIM OOOPY/I0BAHHEM H TIOCY 10H;

BBIYMCIIATE OTHOCUTEILHYIO MOJIEKY ISIPHYIO H MOJIIPHYIO MACChl BELICCTR;

BBIYMCIIATH MACCOBYIO JI0JIH0 XMMHHYECKOTO S1IEMEHTA 110 (POpMYJie COCMHEHHS,

BBLIYMCIISTH KOTHUECTBO, 00BEM HIIH MAcCy BELIECTBa M0 KOJIMYECTBY, 00heMy, Macce pearcHTOB WM [IPOAYKTOB PEaKLIAH,
XapaKTeph30BaTh (PU3MYECKHE U XMMUUYECKHE CBOFCTBA MPOCTBIX BELIECTB: KHCJIOPOAA M BO/IOPOAA,

noJIy4yaTh, cCoOMpaTh KHCJAOPO/L M BOJOPO;

pacno3HaBaTh OMbITHBIM MyTeM razoo0pasHbie BEWECTBA: KUCIOPOA, BOAOPOL;

pacKpbIBaTh CMbICT 3aKOHA ABOTajipo;

PACKPBIBATH CMBIC/T OHATHI «TEMJIOBO# SHEKT peakuum», «MOJIIPHBIA 00BEM);

XapaKTepu30BaTh (PH3HUECKHE M XMMHYECKHE CBOHCTBA BO/bI;

pacKpbiBaTh CMBICJ MOHATHS «PACTBOP»;

BLIUMCIIATE MACCOBYIO I0JII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

NPUIOTOBRNSTH PACTBOPBI C ONPE/IeIEHHON MacCOBOH N10/1eH PACTBOPEHHOTO BEIIECTRA;

HA3bIBATh COE/IMHEHHA H3YHUEHHBIX KJIaCCOB HEOPraHHYECKHX BELIECTR,

XapaKTepu30BaTh (HU3HYECKHE U XHMHHECKME CBOMCTBA OCHOBHbIX KJIACCOB HEOPTaHUHCCKUX BEIIECTB: OKCUJIOB, KHCIIOT, OCHOBAHHUH, CONEH;
ONpEEensTh NPUHANEKHOCTb BELLECTB K ONPE/IeNICHHOMY KIaccy COe/IMHEHH H;

COCTARIATH (POPMYIIBI HEOPraHHYECKMX COC/IMHEHHH H3YHEHHBIX K/IACCOB;

[IPOBOJIMT OTbIThI, OATBEPKAAIONIAE XUMUYECKHE CBOHCTBA M3y UEHHBIX KJIACCOB HEOPTaHUHUCCKHX BELLECTB;
PACTIO3HABATH ONBITHBIM ITYTEM PACTBOPbI KHC/IOT H LIEJIOUEH 10 H3MEHEHHIO OKPaCKH MHIMKATOPa;

XapaKkTepHu30BaTh B3aHMOCBA3b MEKIY KilaccaMH HEOpPraHHYECKHUX CO@,EI,P‘]HEHHﬁ'._



packpbiBaTh cMbic [lepuoandeckoro 3akona JLH. Menaenecsa;

00BACHATL HU3UHECKHUI1 CMBICIT aTOMHOTO (NMOPAAKOBOro) HOMEpPa XHMHYECKOT0 AIEMEHTa, HOMEPOB IPYIIibl 1 nepuo/a B NEpHOIMYECKOH CHCTEME
I.U. Menaeneesa;

00BACHATH 3aKOHOMEPHOCTH H3MCHEHH:A CTpPOCHHsA aTOMOB, CBOMCTB 3JIEMEHTOR B npejienax Majlbix MepHO/I0B W TIaBHbIX MO PYTIIL,

XapaKTepH30BaTh XMMHHYECKHE SIEMEHTBI (OT BOAOPO/A /10 KAbIHMs) HA OCHOBE UX NOJIOKCHHA B nepuoauyeckoit cucteme JLH. Meuneneesa n
0cOOEHHOCTEM CTPOSHUS UX aTOMOB;

COCTABJIATH CXEMbl CTPOSHHS ATOMOB NepebiX 20 31eMEHTOB MePHOANUECKOH CHCTEMBI J.M. Menneneesa;
PACKPbIBATL CMBIC/ MOHATHIT: (XHMHYECKAs CBA3bY, (ANEKTPOOTPHLATEILHOCTbY:

XapaKTepU30BaTh 3aBUCMMOCTh (DU3HYECKMX CBOHCTB BEIIECTB OT THIA KPHCTALTMYECKOH PeLIETKH,
OMpeeATh BU/l XMMHUYECKOH CBSA3H B HEOPraHWHECKHX COSAMHEHHSAX,

M300pakaTh CXEMbl CTPOCHHS MOJIEKYJ1 BELIECTB, 00Pa3OBaHHBIX PA3HbIMHU BH1aMH XHMHUECKUX cBs3ei;

PacKpLIBATb CMbIC]] MOHATHH «HOHY», «KATHOHY, «AHHOH», «DJIEKTPOJIATLI, «HE3JIEKTPOJIHTBI», «INEKTPONHTHYECKAs JMCCOLMALINAY, KOKHUCIIUTEbY,
«CTeneHb OKHUCIIEHHS» «BOCCTAHOBUTENbY, «OKHCIEHHE), «BOCCTAHOBJ/ICHHC),

onpeseNsTh CTeneHb OKMCIEHHS aTOMA IEMEHTa B COSTUHEHNH;

PAaCKpbIBATH CMbIC/ TEOPHUH 1EKTPOITHTHHECKOH INCCOIIHALIMK,

COCTABJISITH YPABHCHHS dNEKTPOIMTHUECKOH IMCCOLMALIMM KHCIIOT, LIEJIOHEH, cone;

OGBACHSTH CYLIHOCTH TIPOLIECCA dIEKTPOIHTHYECKOH IMCCOLMALIMI H PEaKLLi HOHHOTO oOmeHa;
COCTABJISITH MOJIHbIE W COKPALIEHHbIE HOHHBIC YPABHEHHS PEaKLMK 00MEHa;

ONpeaesisiTh BO3MOKHOCTH MPOTEKAHMs peakiiuit HOHHOTO OOMeHa;

MPOBO/UTH PEAKIIMH, MOATBEPIKAAIOIINE KAYECTBEHHBIH COCTAB Pa3/IdHbIX BEUICCTB;
ONpeesisiTh OKUC/IUTENb U BOCCTAHOBHTESIb!

COCTAB/ISTH YPABHEHUS OKHCITUTELHO-BOCCTAHOBUTEIBHBIX PEAKLIHK:

Ha3bIBaTh (PAKTOPbI, BIMSIONIHE HA CKOPOCTh XUMHYECKOH PeaKLMH;

K1accHGULMPOBATE XMMHYECKHE PEaKLIMH N0 pasinyHbIM NMPH3HAKaM]

XapaKTepPH30BAaTh B3aMMOCBA3H MEKIY COCTABOM, CTPOCHHEM H CBOHCTBaMH HEMETAILIOB;
MPOBOIMTH OTIBITHI MO MOIYYEHHIO, COOMPAHMIO H U3YHCHHIO XHMHYECKHX CBOWMCTB Ta3000pa3HbIX BEIIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

pacrno3HaBaTh OIbITHBIM nyrem ra3006pa3Hble BEUIECTBA! y[‘RGKHCJ’lbIﬁ raid 1 aMMHaK,



L XapaKTepPH30BaTh B3aUMOCBA3bL MEKAY COCTABOM, CTPOCHHEM M CBOMCTBaMH METAJUIOR;

e  Ha3blBaTh OPraHMYECKHE BENIECTRA MO HX cbopmyne: MeTaH, 3TaH, THIEH, METAHOJI, ITaHOJ1, IMHLEPHH, YKCYCHadA KHCJIOTa, aMHMHOYKCYCHast KHCJ10Ta,
cTeapHHOBAdA KMC/I0TA, OJIEHHOBAs KMCIIOTA, ITTHOKO34;

L] OlLEeHHUBATh BIHAHHE XUMHYECKOI'O 3arpa3HeHus Oprmaiomeﬁ Cpebl HA OPraHH3M yeJiIoBEKa,
L] rpaMoTHO Oﬁpa[II&ThCﬂ C BELUECTBAMH B [TOBCEHERHOMN KHU3HH

- ONpeaeaaTb BOSMOKHOCTD IMPOTEKAHHA peakuuﬁ HEKOTOPbIX npe,uc*raameneﬁ OpraHH4cCKHX BELLECTB C KHC/IOPOAOM, BOAOPOAOM, METaVIaMH,
OCHOBaHHMAMH, rajloOréHaMu.

Bsi NYCKHHK MOJYYHT BOIMOKHOCTE HAYUHTBCH

o BLIOGUZANIL U NPOBEPAMb FKCHEPUMEHMATBHO 2UNOME3bL O XUMUYECKUX CEOUCMBAX BeWeCMs HA OCHOBE UX COCMAGaA U CMpOeH ust, UX cnocoonocmu
GCMYNAMb 6 XUMUMECKUE Pearyu, O Xapaxkmepe u NPOOYKMAX PA3IUUHbIX XUMUNECKUX Peartuil;

e XApakmepuzoeams genjecmsd no cocmaesy, Cmpoeruio u CBOTCMBAM, YCmaHasaueans nputmmro—c_'rec)cmrimm bl€ C6A3U _-HQJK?()'V OaHHBIMU
XApAaxkmepucmuKamu 6etjecimned,

L COCMAGIAMb MOACKVIAPHBIE U HOJIHbIE HOHHbIE YPAGHEHUA HO COKpauje HHbiM UOHHBIM YPAaeHeHUAM,

. HPOCHOZUPOGANTb CHOCOOHOCb senfecmad NPOAGIAML OKUCAWMEIbHBLE Wil BOCCIMAHOBUMENIBHBIE CBONICMEa ¢ yuemom cmenene U OKUCICHUSA DTIEMEHINOG,

GXO()HN{IDC 8 €20 cocmas,
® cocmasiAmb YypAacHeEHUA peam;uf;, COOMBEMCMEYIOUux nocredosamelbHOCu npee pau;emn‘i HEopeaHuyecKux geuecng pasuinelx Kiaccos,

o GBIOGUAMD U NPOBEPSMb FKCHEPUMEHMATLHO UNOME3bI O Pe3YALMAMAX 6030CUCIEUS PASTUIHbIX axkmopos Ha uzMeHeHUe CKOPOCMU XUMUYECKoU
pearyuu;

o ucnoabz08aMB NPUOGPEMEHHbIe 3HANUS O YKOTOLULECKU 2PAMONIHOS0 HOBEOCHUA 6 oKpyacaiouent cpeoe;

L UCHONB306AMb npuoﬁpemennue KNOYe6bl€ KOMNeMeHyuu nPpU 6bINOIHEHUU HPOCKMOE 1«'y'J'eﬁHO-HCC.J’I{?()OBG!H&-’HJCKHX 3a0aq no UBYHEHUIO CEOUCTIE, cnocooos
noayHeHusA U PAchO3nAGanal Geufecms;

o 0OBEKMUBHO OYEHUBANb UHDHOPMAYUIO O 6EUfeCMBAX U XUMUYECKUX NPOYECCax;
o KPUMUYECKU OMHOCUMBCA K NCCCOOHAVUHOU UHOPMayUl, HeOOBPOCO6eCMHOl periame 6 cpedemedx MAccosoll UHGoOpMayu;
o 0COIHABAMb FHAYEHUE MEOPEMUNECKUX SHANUT NO XUMUU 015 RPAKMUYECKOU OeSMENbHOCIU HeN106eKA;

o Co30asamp MoOeiU U cxembl O PeUenus YHeGHbIX U NOHABAMENbHBIX 3A0aY; NOHUMAMb HEOOX00UMOCMY cobio0enust npeonucanil, NPeo1a2aemvix 6
UHCTPYKYUSX NO UCHON306ANUI0 IEKAPCME, CPOCMS GLIMOGOU XUMull u Op.



4. Onucanne vecra yuebHOro NpeavMera B y1eOHOM IUiaHe.

EcTecTBeHHOHaYy HOE 00Pa30BaHKE — OMH H3 KOMITOHEHTOB MOANOTOBKH MO/IPACTAIOLUETO MOKOASHHA K camocTosTebHOM #u3HK. Hapaay ¢ rymaHuTapHbiM,
COLMATLHO-DKOHOMHUYECKHM H TEXHONOrMHECKMM KOMIIOHEHTaMu 06pasoBatts OHO 00ecrieqHBaeT BCECTOPOHHEE PasBHTHE AMYHOCTH pedeHKa 3a BpeMs ero
00yueHHs U BOCIIMTAHUA B LIIKOJIE.

B cHCTEME eCTECTBEHHOHAYHHOTO 06pa3oBaHHs XUMKS Kak yueOHbil MPeMeT 3aHMMACT BUKHOE MECTO B MO3HAHMH 3aKOHOB MPHUPO/ibl, B MATEPHAILHOH KH3HH
obluecTBa, B pelieHHH TI00ATLHEIX NPOGIem YenoBeyecTsa, B HOPMUPOBAHNM HAYUHOH KApTHHBI MHPA, & TAIOKE B BOCTTUTAHMM IKOJIOTHUECKOH KYJIbTYPbl JHOACH.

5. Conepxxanne yueGHOTO Ipeamera:

B cHCTeMe eCTeCTBeHHOHAYYHOTO 00pa3oBaHis XuMus Kak yueGHbIH [pe/IMeT 3aHHMAET BAKHOE MECTO B [I03HAHMH 3aKOHOB MPHPO/IbI, HOPMHPOBAHMH HAYYHOHU
KapTHHBI MHPA, CO3/IaHMH OCHOBbI XMMUYECKHX 3HAHUH, HEOOXOAUMBIX U1 [OBCE/THEBHO JKM3HH, HABLIKOB 3/10POBOr0 ¥ 0E30NaCHOTO Al He/10BeKa U
OKpyKarolleH ero cpebl 00pa3a K13HH, a TAK/KE B BOCIIHTAHHH 3KO0I0TH UeCKOH KyJIbTYphl.

YenemHocTh H3YyYEHHsA XHMHH CBs3aHa C OBJIAJIECHUEM XHMHYECKHM A3BIKOM, codmoaeHHeEM npasHi Oe3onacHoOM pa60Tm rpy BbITMTOJTHEHHH XMMHYECKOro
IKCMEPUMEHTA, OCO3HAHHEM MHOIOYUCIIEHHBIX CBA3EH XHMHH C JpPYTrHMH MpeaMeTaMH LIKOJIBHOIO Kypca.

[NporpamMma BKTIOHAET B cefst OCHOBbI HEOPraHUYECKOH M OPraHM4YECKOH XHMUH. [naeHoii uyeeil MPOrpamMMbl ABISETCA CO3/1aHHe 0as0BOr0 KOMIIEKCA OTOPHBIX

3HAHMI 110 XHMHH, BBIPAKEHHBIX B (JOpPMe, COOTBETCTRYIOLIIEH BO3PACTY 00YHAIOLIMXCS.

B coliepiKaHHH JaHHOIo Kypca Npe/CcTaBCHbl OCHOBOMNOJIATAI0LIHE XUMHYECKHE TEOPCTHYECKHE 3HaHKA, BKJIIOMAIOLIME U3YUEHHE COCTaBd H CTPOEHHA BEIIECTB,

3aBHCMMOCTH MX CBOWMCTB OT CTPOEHHS, MPOrHO3HPOBAHHE CBOMCTB BELECTB, HCCIIE10BAHHE 33KOHUM€pHOCT6ﬁ XHMMHUYECKHX MpeBpalleHHHd U MyTeH yIpasJIeHHA
MMHU B LEJAX MOJAYYEHHA BELLIECTB H MATEPHATIOB.

TeopeTHyecKyio OCHOBY H3yUeHH s HEOPraHHUeCKOH XMMHH COCTAB/ISIET ATOMHO-MONEKY/IAPHOE YHCHHE, [Tepnosmueckuii 3akon JLU. Menneneesa ¢ KpaTKHMH
CBE/ICHUSIMH O CTPOSHHH aTOMa, BH1aX XHMHYECKOH CBA3H, 3AKOHOMEPHOCTAX MPOTEKAHMSA XMMHUECKHX PEAKIIMH.

B u3ydeHMM Kypca 3HAYHTETbHAA POJb OTBOAMTCS XHMHUECKOMY IKCIIEPUMEHTY: MPOBEACHHIO MPAKTHHCCKHX 1 1aGOpPaTOPHBIX PabOT, OMHUCAHUIO PE3yJIbTAaTOB
YUEHHYECKOrO JKCHEPUMEHTa, COBIIOICHHIO HOPM 1 NIpaBii Ge3onacHoH paboTsl B XMMHYECKOH 1a00paToOpHH.

Peasu3alys aHHON NPOrpaMMbl B npouecce 00yueHHs M03B0IHT 00y4aromMMCs YCBOUTD KTI0HEBDIC XMMUICCKHE KOMIMETEHLIMH H TIOHATH POJib U 3HAUSHUE XMMUH
CpeaM ApYTHX Hayk O MpHpoze.

W3yuenune npeamera «Xumus» B 4acTH GOpMHUpOBaHUS Yy 06yualomHXxcs Hay HOTro MMPOBO33pEHHMS, OCBOCHHA o6LLeHayuHBIX METO0B (HabNoIeHHE, H3MEPEHHE,
SKCMEPUMEHT, MOJEIMPOBAHKE ), OCBOEHHUS MPAKTHYECKOrO NPUMEHEHHSA HayUHbIX 3HAHUI OCHOBAHO HA MEKMPEAMETHBIX CBA3AX C MPE/IMETaMH: «bronorusm,
«[eorpadus». «Ucropus», «Jluteparypar, «MaremaTnkay, «OcHOBBI 0€30MACHOCTH JKH3HEIEATCITLHOCTHY, «Pycckuit A3bIK», «Duzrray, «IKOJOrUsa».

HEpBOHa‘Ia.TIbH bl¢ XUMHYECKHE MOHATHH

IMpeamer xumun. Tena n BemecTBa. OCHOBHbIC METO/IbI O3HAHUA: HabsoeHHe, M3MepeHue, FKcriepUMeHT.DU3NICCKHE U XUMUUCCKUE ABICHHA. YucTbie BELIECTBA
u cmecu. CriocoGbl pa3nenenus cMeceil. Atom. Monekyna. XuMH4eckuii 3J1eMeHT. 3HAKHA XMMHYECKUX 2J1eMeHTOB. [ IpoCThie W CII0KHBIE BEIICCTBA.

BaneHTHOCTS. 3aKOH TOCTOSHCTRA COCTaBa BelecTsa. Xumuueckne dpopmysbl. Mnaekcel. OTHOCHTENIbHAS aTOMHAs H MoJIeKyJ/ispHas Maccel. Maccosas 10715
XUMHYECKOTO SIEMEHTA B COEMHEHNH. 3aKOH COXPAHEHHMS MACChl BETIECTB, XHMHUYCCKHE YPABHEHHS. KoadduuueHTs. YCIOBHS H NPU3HAKA POTEKAHHS
XMMHUECKHX peakumii. Mosib — eIMHHLA KOJIHYeCTBa BewecTsa. Monaphas macca.



Kucaopoa. Bogopon

Kucnopoa — XMMHYeCK it o7ieMeHT 1 npocToe seliecTBo. O30H. CocTas BO3AyXa. dusryeckne M XMMHUecKue cBoiicTBa kucioposa. [lomyyenne U npuMeHeHne
kuenopona. Tennosoit sddexr xumudecknx peakuuii. [lonarne 06 9K30- 1 IHAOTCPMUUECKHX PEAKLIMAX. Bonopos — XUMHUECKHE SJIEMEHT H TIPOCTOE BELIECTBO.
du3MuecKre M XMMHUECKKE CBOCTRa BOoIopoaa. TToyuenue Bogoposa B maboparopuu. [Tonyuenue Bonopoaa B NpoMbILLICHHOCTH. [IpumeHeHne Boopo/a. 3aKoH
Agorazpo. Monspsiii 06beM ra3os. KauecTBeHHbIe peakiiu Ha ra3o00pastbie BellecTsa (Kuciopos, Boa0po/). OGbeMHbIe OTHOLIEHHS I'a30B NMPH XUMHYECKUX
peakuuax.

Bojaa. Pacrsopbi

Boga B npupoje. KpyrosopoT Boas! B nipuposie. Gusuueckie H XUMHUECKHE CBOHCTBA BOIbI. PacTBOpLI. PacTBOpPMMOCTE BellecTs B Boje. KoHienTpauus
pacTBOpOB. MaccoBas 10715 paCTBOPEHHOIO BEILIECTRA B PACTBOPE.

OCHOBHBIE KJACCHI HEOPraHHYeCKHX COe/IHHEHHH

Oxcuybl. Knacendukauns. Homenkiarypa. @usnueckue CBOHCTBA OKCHA0B. XMMHUUYECKHE cBoiicTBa OKcHaoB. [Nonyuenne M npuMeHeHue okeuaoB. OCHOBAHMS.
Knaccudukauns. Homenknarypa. ®usuueckue cBoiicTsa ocHoBaHuil. Tlonyuenne ocHOBaHHMH. XumMudeckue CBOHCTBA OCHOBaHMH. PeaKiiis HeHTpaiu3aluy.
Kucnotsr. Knaceudukauus. Homenknarypa. @usnueckue cpoictsa kucior.[lomyueHne ¥ NpuMeHeHue KeoT. Xumuueckue CBOHCTBa KUCI0T. MHaukaTopbl.
U3MeHeHHe OKpacKn WHAMKAaTOpoB B pasinunbix cpenax. Conu. Knaccupukauus. Homenkaarypa. duznueckue cpoiictea coneit. [lonyuenue u npuMeHeHHe
coneii. XuMuueckue cBolcTBa coeil. [eHeTHUecKas CBs3b MKy KIACCAMH HEOpraHuyeckux coeunennit. Ipobiema 6e30nacHoOro NCronbL30BaHHA BELLECTB H
XMMHUYECKHX PeaKUWil B OBCeHEBHOM u3HH. TOKCHYHbIE, FOPIOUHME H B3PbIBOONACHbIC BELLIECTBA. BbiTOBas XHMHUECKas FPAMOTHOCTb.

Crpoenue aroma. [lepuoanvecknii 3aK0H H NEPHOAHYECKAS CHCTEMA XHMHYECKHX 3JIEMEHTOB LA, Menpeneesa

Ctpoenue aToma: spo, JHepreTuieckuii yposeHs. CocTas sjpa aToma: NpoToHbI, ueiirporsl. U3oTonsl. [lepuoauieckuii 3aK0H JI.U. Menpeneena. [lepuoanyeckasn
cHcTeMa XHMuYeckux dnementor JI M. Menzeneena. Dusnueckuii cMbIc aToMHOFO (TIOPAAKOBOI0) HOMEPA XHMHYECKOrO JEMEHTa, HOMEPA IPYIfbI K nepuoaa
riepHoaAMuecKoi cucTeMbl. CTPOGHHE SHEPrETHYECKHX YPOBHEH aTOMOB 1EPBBIX 20 XUMHYECKMX 371eMeHTOB nepuoauteckoii cuctemsl J1.H. Menzeneera.
3aKOHOMEPHOCTH H3MEHEHHS! CBOHCTB aTOMOB XHMHUYECKHX 3JIEMEHTOB H HX COIMHEHHHA HA OCHOBE MOJIOXKEHHUS B nepuonyeckoii cucreme JLU. Menzeneesa u
cTpoenus atoma. 3Hauerue [lepuoauueckoro sakona JLH. Menzencesa.

Crpoenne BenjecTs. XHuMHYECKas CBA3D

DEKTPOOTPHIATEIBHOCTh aTOMOB XMMUYECKHX 3eMenToB. KoBanieHTHas XMMHUUECKas CBA3b: HEMONAPHAs U MOJIHpHAd. [lonaTHe 0 BOJOPOAHOMH CBA3H H ee
B/IMAHMK Ha (U3HYECKHE CBOMCTBA BeLLeCTB Ha npumepe Boabl. Monnas cessk. Metaiinyeckas cBsisb. THnbl KPUCTAIUTMHECKHUX PELIETOK (aTOMHAs, MOJIEKY IApHas,
MOHHAs, METATHYECKAs ). 3aBHCHMMOCTh (DH3HYECKHX CBOMCTB BELIECTB OT THIIA KPHCTALIHYECKOH PEIIETKH.

XHMHYECKHE PeaKIHH

[MoHsITHE O CKOPOCTH XHMHUECKOH peakumn. DakTopbl, BIMAIOLLME HA CKOPOCTh XUMHYECKOH PEaKLuy. [lonsTtre o Karaiusarope. KnaccHdukalus XHMHYECKHX
peaKiyil M0 Pa3jiMyHBIM NPH3HAKAM: YHCITY M COCTABY HCXO/IHBIX M NOJIYYEHHBIX BELIECTB; H3MEHEHMIO CTEMEHEH OKUCIEHH aTOMOB XMMHMUYECKHX 3JIEMEHTOB;
MOrJIOIIEHHUIO MITH BBIAETEHHWIO SHEPTUH. DIEKTPOIHTHUECKAs IMCCOLIHAlIHA. DNEKTPOJIUTBI K HEJIEKTPOIHTBL. Honsl. Karvonsl ¥ aHHOHBL. Peakiiun HOHHOTO
oOmeHa. YCIOBUS NpoTeKaHus peakiuid HOHHOIo o0MeHa. DIEeKTPOIUTHYECKAs JUCCOUMAalA KHCIOT, wesioueit u coseit. Crenens okucienus. Onpeaenenue
CTenenu OKHCISHHS aTOMOB XMMHYECKHX IEMEHTOB B coeiuHeHusnX. OKucauTe b, BOoCCTAHOBUTE! L. CyLHOCTH OKHC/IHTE/IbHO-BOCCTAHOBHTEBHBIX peaximii.

Hemeranant IV — VII rpynn u HX coeqnHeHns



[MonojkeHHEe HEMETAILIOB B [IEPHO/IMHECKOH CHCTEME XMMHUUECKHMX JNIEMEHTOR JLW. Menneneesa. OGuine CBOACTBA HEMETAIIIOB. Tanorexsl: Gpuznyeckue 1
XHMHYecKHe cBoiicTBa. CoeiMHeH!s TATOreHOB: XJIOPOBO0POL, X/I0POBOIOPOAHAA KHCIIOTA H €€ COTTH. Cepa: (pM3MUECKHE U XMMUUYECKHE CBOUCTBA. CoeauHeH
Cepbl: CEPOBOIOPOL, CY/b(H/IbI, OKCHIEI cepbl. CepHasi, CEPHUCTAs M CEPOBOJOPOAHAA KUCIIOTE! H HX CONK. A30T: (hU3MUECKHE M XHMHUECKHE CBOMCTBA. AMMHAK.
Conu ammonus. OKcubl a30Ta. A30THAsS KKcoTa 1 ee cou. Pocdop: pu3nIecKHe W XHMHUYCCKHE cpoiicrea. Coeaunuenus pocdopa: okens pocdopa (V),
oprodochopHas KHCI0Ta U ee oM. Yriepoa: GPU3HUECKHE U XHMHYECKHE CBOMCTBA. AIOTPONHUS YIIIepo/ia: anmas, rpagur, kapOuH, Qysepensl. CoeuHeHus
yrnepoza: okeuasl yriepoaa (1) u (IV), yrojabHas Kuci10Ta 1 ee COMu. KpemHuii 1 ero CoeIMHEHUs.

MeTamnibl H HX cCOeJHHEHHH

TMonokeHWe METAJIOB B MEPHOAUUECKONH CHCTEME XMMHUECKHX JIEMEHTOB JLU. Menzieneea. Mertauibl B IPUPOAE 1 obmme crnocobsl ux noaydyeHus. Odue )
dusnueckue cpoiicTsa Metannos. ObIIMe XUMUYECKHE CBOHCTBA META/LIOB: PEAKIH C HeMeTa/L1aMH, KHCI0TAMH, COMAMH. DIEKTPOXHMHUECKHHA Psijl HaNpskeHH
wmeTanios. Llenoutbie MeTaaibl H UX coeauHenns. [1lenounosemesibHbIe METAbl ¥ UX COC/AMHCHH. Amomunnii. AM(OTEpHOCTL OKCH/A M IH/IPOKCHAR
amoMunus. JKeneso. CoeTMHEHHS JKeJ1e3a U MX CBOMCTBA: OKCHJIbI, TH/IPOKCHJIBI H COJIH JKee3a (I1 w 1IT).

THnel pacueTHBIX 3a1a4:
|. BbluKC/IEHME MACCOBOM JOIH XMMHUYECKOr0 NIEMEHTa 110 (opmyJie COEAHHEH UL
2. VcraHornenue npocteiiiiei GopMyibl BEUIECTBA MO MACCOBBIM JA0/IAM XHMUUCCKUX DJIEMEHTOB.
3. DBbIYHCICHHS 110 XMMHYECKHM YPABHEHHAM KOJHYECTBa, 00bema, MacChl BELLECTBA 10 KOJIMICCTRY, 00BbeMy, Macce peareHTOB Hild MPOYKTOB PeaKiiH.
4. PacueT MaccoBO# JI0JIH PACTBOPEHHOIO BELIECTBA B PACTBOPE.
TpuMepHbBIe TeMbI NPAKTHYECKAX PaboT:
1. JlaGoparopHoe o6opy/10BaHHE W NPHEMbI 00pAIIEHHs C HUM. [Mpasunia GezonacHoi paboTel B XHMUUECKO# lJabopaTopHH.
OuMCTKA 3arps3HEHHOH TOBapeHHOH CONN.
[Ipu3HAKK NPOTEKAHUS XMMHUYECKUX PeaKLmii.
[TonyueHue KUCIOpOa A H3yUeHHE ero CBOHCTB.

[TonyueHue BOI0PO/1a H H3YUEHHE €r0 CBOHCTB.

2
3
4
5
6. TIpUroToBJIEHHE PACTBOPOB C OMPE/EICHHON MACCOBOH J10Jieil pacTBOPEHHOTO BELISCTRA.
7. Peenue 3KcnepuMeHTAITbHBIX 3a/1au N0 Teme «OCHOBHbIE KIJIACChl HEOPTAHHUICCKHX COEMHEHHITY.
8. Peakuuu uoHHoro obmeHa.

9. KauecTBeHHbIE peaKliM{ HA HOHBI B PACTBOPE.

10. TTonyueHne aMMUaKa 1 U3YYEHHE ero CBOMCTE.

11. IlonydeHHe yrJIeKUCI0ro ra3a i H3yueHHe ero CBOWCTB.

12. Peluenue SKCniepMMeHTaILHBIX 3a1a4 1o Teme «Hemeramst IV — VII rpyni ¥ WX COE/IMHEHHITY.



13. PelneHue 3KkcnepuMeHTalibHBIX 33714 N0 TemMe «MeTaibl ¥ UX COeTHHEHHSD).

6. TeMaTHueCKOe NIAHUPOBAHME ¢ ONPE/ICTCHHEM OCHOBHBIX BHAOB yueOHOi 1eATeIbHOCTH K yue6nukam I'. E. Pysuruca, @. I'. @enpamana «Xumus, 8
Kkiace» H «Xumusi, 9 kiaace»

Conepxanne yue6Horo npeavera «Xumus 8 knace»

OcHOBHBIE BH/Ibl YHeOHOH 1eiTeJIbHOCTH

Paznen 1. OcHoBHBIE NOHSITHSI XHMHH (YPOBEHb ATOMHO-MOJIEKY ISIPHBIX npeacrasienuit) (47 1)

Ipeamver xumuu (2 4)

| Mpeamer xumun. XUMHUS KAK 4aCTh €CTECTBO3HAHHS. BelecTea u nx CBOHCTBA.
[IpakTuueckas pabora 1. [lpuémer GesonacHoii paboTsl ¢ 00opyaoBaHHEM H
gewecTamy. CTpoeHHe nnamenu. YucTbie BeliecTBa M cMecH. Criocodbl 0UMCTKH
BEIIECTB: OTCTauBaHHe, QUILTPOBAHKE, BbINAPHBAHHE, KPUCTAILTH3ALHS,
AMCTHASILAS, XpomaTorpadus. . [Tpakriueckas padora 2. OUMCTKa 3arpA3HEHHOH
noBapeHHoi conu. Ousnueckue 1 XHMHYECKUE ABICHHS.

PaznuuaTh MpeaMeThl U3yYE€HHS €CTECTBEHHBIX HayK. HaGntonars ceoiicTsa
BELECTB ¥ X M3MEHEHHS B XO€ XMMHMUYCCKHX PEAKLUHHA. YUuThCs
NPOBOAMTE XMMHHYECKHIH DKCIIEPUMEHT. CobaroaTh NpaBH/ia TEXHAKH
fesoracHocTH. Y MeTh OKa3biBaTh MEPBYIO MOMOLLb P OTPABJICHHUSX,
0KOTaX M TPaBMAaXx, CBA3AHHBIX C PEAKTHBAMH 1
nabopaTopHbLIMOGOPY10BaHHEM. 3HAKOMHTHCS C n1abopaTopHbIM
oGopynoBanuem. M3yuarh CTPOEHHE NIAMCHH, BBIABHIAs THIIOTE3b! 1
NpOBepss UX IKCICPHMEHTAILHO. YMETh PA3AIeiIsTh CMCCH METO/IAMH
oTcTamBaHms, (PUABTPOBAHMS U BbiNapuBanus. ONpeienaTh NpU3HAKkK
XUMHYECKHX peakuHi

IMepBoHavaIbHbIE XHMHYCCKHE NOHATHSA (174.)

ATOMBI, MOJIEKYJIBI M HOHBI. 2. BelllecTsa MOJIEKYIAPHOTO H HEMOJIEKYJIAPHOTO
crpoenns. Kpucrannudeckue pemerku. 3. [IpocTbie H CIIOKHBIE BEILECTRA.
Xumuueckuii 3nement. 4. A3bIK XMMHH. 3HAKH XHUMHUECKHUX DJIEMEHTOB.
OTHOcHTENbHAS ATOMHAs Macca. 5. 3aKOH MMOCTOSHCTBA COCTaBa BELIECTB. 6.
OrHocuTenbHas MoneKyaapHas Macca. Xumuueckue Gopmynbl. KauecTeHHBIH 1
KOJMUYECTBEHHBIH cocTaB BeliecTBa. 7. Maccosas 10/ XAMUYECKOro 3/IEMEHTA B
coeuHeHMH. 8. BasleHTHOCTE XMMUUYECKHX A1eMeHToB. Onpe/ielieHHe BalleHTHOCTH
3neMeHToB 1o GopmyJie OuHapHbix coeuHenui. 9. CocTaBneHne XHMHYECKHX
(opMyn GuHApHBIX cOe/JMHEHHUH MO BaneHTHOCTH. 10. 3akoH COXpaHeHHA MacChl
BewecTs. X uMuveckie ypasHenus. | 1. ATom Ho-mosekynspHoe yuenue. JKushb U
nestenbHOcTs M. B. Jlomonocopa. 12. Knaccudrkauus XMMHUECKHX peaKiini 1o
UMCITY M COCTABY UCXO/IHBIX M MOyYeHHbIX BelecTs. 13. Mojb — eunuia
KosinuecTBa BelecTra. Monsipsas macca. 14, Peenue pacyeTHbIX 3a/1a4 110
XMMMUECKMM ypaBHeHusiM peakitit. 15. Kontposibhas pabora no reme.
Jlemonctpatuu. [IpuMeps! MPOCTHIX M CJIOMKHBIX BELIECTB B PA3HBIX ArperarHbix
coctoanusx. lllapocTepixHeBbie MOJEAH MOJICKYJT METaHa, aMMHaKa, BO/bL,
XJ10poBonOpo/a, okeuaa yriepoaa(1V). Monenu KpHCTaIIHYECKHX PELICTOK.

PasMuath MOHATHS «ATOM», «MONEKYJIA», (XUMUYECKUH SIIEMEHT), «HOHY,
«31eMEHTapHble YacTHLbD). Paznuyarh NOHATHS «BELICCTBA
MOIEKYJISIPHOTO CTPOSHHS) H (BELLECTBA HEMO-JIEKYISPHOTO CTPOCHHA .
OnpeaensiTh NOHATHE «KpHCTA/LIHYCCKas pewierkay. Onpenensarsb
BAIEHTHOCTh ATOMOB B OM- HapHbIX coefHeHusx. Onpe/enars CocTap
NpOCTEHIUX COEIMHEHNH 110 UX XHMHYECKHM dopmynam. H3oOpaxarsb
npocTeiie XHMUUECKHE PEAKLHH C TOMOLIBI0 XHUMHYECKHX yYPaBHEHHH.
Cocransatb GopMmysibl GHHAPHBIX COEANHEHHH 110 W3BECTHOM BAJIEHTHOCTH
yeMeHTOB. Mo/1e/IMpoBaTh CTPOEHKHE MOEKYJl METaHa, aMMHaKa,
BOAOPO/A, XJIOPOBOZIOpOAia. PaccuuThiBaTh OTHOCHTE/IBHYIO
MOJIEKYJIIPHYIO MAacCy BELIECTBA M0 €ro (dopmyuie. PaccunTbiBaTh
MACCOBYIO I0JTIO XM~ MHYECKOTO 2/IEMEHTA B COC/IMHEHHH. PaccuuTthiBarh
MOJIAPHYIO Maccy BEIECTBA. Y CTAHAB/IUBATh npocrefiue Gopmyibl
BEIIECTB 110 MACCOBBIM AOJISIM 3/1EMEHTOB. BLIMHUCIIATE [0 XHMHYECKHM
ypaBHEHWsSIM MAcCy WM KOJIMHYECTBO BELLECTBA 110 M3BECTHOMH Macce HilM
KOJIMYECTBY OJIHOTO M3 BCTYNAOLIHX B PEAKUHMIO WK TIOTYHAIOLIKXCH
BEILIECTR.




OnbiThl, NOATBEPIHKIAIOLUKE 3aKOH CO- PAHEHUS! MAcChl BELIECTB. XUMHYECKHE
coeMHEeHUs KOIIHUECTBOM BellecTa | moib. JlabopaTtopHbie onblTel. O3HaKOMI/IEHHE
¢ 00pa3LaMK NpoCTbIX (METaNbl U HEMETANTBI) M CIIOMKHBIX BELIECTB, MHHEPATIOB H
FOPHBIX MOPOJI.

PacuérHble 3anauu. BeluucieHye OTHOCHTEILHOM MOJICKYJTAPHOM MacChl BEIIECTBA 110

ero Gpopmysie. BeucieHHe MaccoBoii 10111 2JIEMEHTA B XUMUUECKOM COG/IMHEHHH.
Vcranosiienue npocteiiuiei GopmyJibl BeIecTsa No MacCOBLIM A0JISM 3IEMEHTOB.
BBIYMCIEHHA N0 XMMUUYECKHM YPABHEHHAM MAcChl HJIH KOJIHYECTBA BELIECTBA MO
W3BECTHON Macce WM KOJTMUYECTBY OAHOIO W3 BCTYTIAKOUIMX B PEaKIMIO HIIH
MOJyYalOLHXCs BeLLECTB

lMonb3oBaThed HHOOPMALIMEH K3 APYTHX UCTOUHHKOB AJISl NOATOTOBKH
KpaTKuX cooOLieHHid. [0TOBHTH MPe3eHTALHH 110 TEME

Kucnopoa. l'openune( 3 4.)

1. Kucnopon, ero obiias xapakTepucTHKa M Haxok/ienue B npupoje. llonyuenue
KHCJI0pOaa H €ro hu3uyeckre CBOMCTBA. 2. XMMHYECKHe CBOHCTBA KHCI0pO/a.
Topenue u MeieHHOe okucnenne. Okeusbl. [Tpumenenue kucaoposa. 3. O30H.
Caotictea 1 nnpumeHenue. 4. [paxruyeckas pabora 3. [lonyuenue kucnopoaa 1
u3yueHue ero cBoMcTB. 5. Bosmyx W ero coctas. 3alumra atMochepHOro Bo3ayxa or
sarpssHenuit. JlemoncTpaunn. Ousnueckue ceoiictea kucinopona. [oxydenne u
cobMpaHue KHCIOPO/a METOIOM BbITECHEHUS BO3/lyXa W BOJIbI. Y CIIOBHS
BO3HUKHOBEHMS M NpekpaiieHus roperus. OnpeaeneHne cocTaBa Bo3ayxa.
JlaGoparoptsbie onbiTbl. O3HaKOMJIEHHE C 00pa3LlaMHi OKCHIOB

Hcenenosarh CBOMCTBA H3yuaembix Bewieets. Habmonare pusnueckue u
XMMHYECKHE TIPEBPALIEHHS H3YHaeMbIX BELIECTB. PAcrio3HaBaTh OMbITHBIM
myTéM KHCJIOpo. OnuchiBaTh XAMHYECKHE PEAKLIMH, HaOJ110/1aeMbie B X0/1e
J€MOHCTPALIMOHHOTO 1 1abOoPaTOPHOTO dKCNepUMEHTA. JlenaTh BbIBO/b! H3
pe3yJIbTaTOR MPOBEAEHHBIX XHMHUUYECKHUX OTbITOB. YuacTBOBaTH B
COBMECTHOM 00CY KIEHHH Pe3y/IbTaTOB OMMBITOB. OKa3biBaTh MEPBYHO
MOMOLIL TIPH OTPABJIEHHSIX, OXKOTax M TPABMax, CBA3AHHBIX C PEAKTHBAMU H
naGopartopHbiM 060pyaoBanueM. CocTaBiATh (OPMYJIbl OKCH/IOB 10
M3BECTHOMN BAJIEHTHOCTH 3/JEMEHTOB. 3anHuChiBaTh MPOCTEHILIHE YPaBHEHHA
XHMHUECKMX peakitiii. [101b30BaThCs MHpOpPMALHEH U3 APYTHX
HCTOUHMKORB JUTS MOAFOTOBKH KPaTKKMX co00IeHHH. ['0TOBUTH Npe3eHTauuu
1no Teme

Bonopoa(44.)

1. Bonopon, ero o6iuas XapakTepucTHKa M Haxox/iehue B npupoze. [lonytenue
BOJIOPO/IA U ero (hu3Kueckue ceoicTBa. Mepbl Ge30macHOCTH npu padote ¢
BOIOPOOM. 2. XHuMuueckue cBoiicTa Bosioposa. [Tpumenenue Boaopoaa. 3.
[IpakTuyeckas padora 4. [onyueHue BOAOPOAA U H3YYEHHE ErO CBOHCTB.
Jlemonctpauuu. [Nonydenue sogoposa B annapare Kunna. [Iposepka Bonoposa Ha
umcToTy. ['OpeHue Bogopoza Ha BO3ayXe H B Kuc- Jioposie. CoOnpaHue Bo1opoja
METOOM BBITECHEHHS BO3/yxa H Boabl. JlabopaTopHble onbiThl. B3anmonelcTeune
BoAopoa ¢ okcuaom meau(H)

WccneoaTh cBoHcTBa H3yuaembix BerecTs. Habmonars dusnyeckne u
XUMHYECKHE MPEBPALLEHHs H3y4aeMbIX BellecTB. ONKChHIBATE XUMHUYECKUE
peakiuH, Hab/FoIaeMble B XO/1€ IEMOHCTPALMOHHOTO W 1ab0paTOpHOTO
sKcneprMenTa. Pacro3Hasarh OMBITHEIM MyTéM Bosiopoa. Cobmoaats
npasuna TexHukn 6esonac- HoCTH. Jlenars BHIBO/IbI M3 PE3yJILTATOB
NpOBEIEHHBIX XHMHUYECKHX ONBITOB. Y4acTBOBATL B COBMECTHOM

0Gey IeHHH Pe3yJIbTaTOB ONBITOB. 3aMHCHIBATH POCTEHIIME YpaBHEHUS
XHUMHUecKuX peakuuid. [Tonb3oBatbes MHDOPMaLMEn U3 IPYTHX
MCTOUYHKMKOB ZU1S TIOAFOTOBKH KpaTKuX coo01eHuH. ['0TOBHTD Mpe3eHTalHH
1o Teme

Bojaa. Pacrsopsi (5 1)




1. Boga. MeTopl onpejesienus cocrasa BOJbl — aHanu3 u cuHres. Bosia B npupoze U
crnocoGbl eé OuMeTKH. Aspauus Bojibl. 2. DU3MUECKHE U XMMUYECKHE CBOHCTBA BO/LbI.
3. Bopa kak pacrsoputens. Pacteopbl. HackileHHbIC H HEHACBILIEHHBIC PACTBOPbI.
PacTBOpuMOCTH BelllecTB B Boze. 4. MaccoBas /10/11 pacTBOPEHHOTO BEIIECTBA. 5.
[MosTopenue 1 obodenue 1o Temam 3— 5. [puroToBneHue pacTBOpOB cosieii ¢
onpeeseHHON MaccoBO# 0eit pacTBopéHHoro ewecTsa. 6. KonrposbHas padota
no Temam 3—>3. JlemoncTparmu. AHanu3 soabl. CuHTE3 Bosbl. B3aumozeficTaue BO/bI
C HATPHEM, KallbLIUEM, MATHHEM, OKCHIOM KallbLiusi, OKCH/IOM yriepoaa( V),
okcuaom hocdopa(y) U UCIbITAHKWE NOJTYHEHHBIX PACTBOPOB HHAHKKATOPOM.
PacuéThble 3anaun. Haxos1eHue MaccoBOi 07H PaCTBOPEHHOIO BELLECCTBA B
pacTBope. BuiunciieHHe Macchl pacTBOPEHHOIO BELIECTBA U BO/IbI JUIA MPUTOTOBJICHHA
pacTBOpa onpejeNeHHONH KOHIIEHTPaLUK

Uecie10BaTh CBOHCTBA u3yuaeMbix Betects. Habmonars dpusuyeckue u
XHMUUECKHME NIPEBPalIeHUs W3yuaembix BemecTs. ONUCHIBATH XMMUECKUE
peakiLuu, Had/IIOIaeMbI€ B XO/1€ JIEMOHCTPALHOHHOTO 1 nabopaTopHOTO
skcnepumenTa. Jlenare BeIBOIb! U3 PE3Y/ILTATOR MPOBEIEHHBIX
XMMHUYECKHX OMBITOB. YUacTBOBATH B COBMECTHOM OOCYIKICHHH
PE3yJILTATOB OMBITOB. 3aMHChIBATH POCTEHIIME YPABHEHHS XHMUYECKIX
peakiuii. BeluMCATH MACCOBYIO J0HO PAcTBOPESHHOI'O BELIECTRA B
pacTBOpe, Maccy PaCTBOPEHHOIO BELIECTBA U BOBI /U NPHTOTOBICHHS
pPacTBOpPA ONpEe/ENEHHON KOHLUEHTPALMH. ['0TOBHTL pacTBOpLI ©
onpe/1eJIEHHON MacCOBOH J0JeH pacTBopéHHOro Bemectsa. [Tonb3osarses
urHdopMaLuedi W3 ApyruX NCTOYHUKOB /Uis O/INOTOBKH KPATKHX
cOOOILEHHH

Ko/muecTBeHHbIE OTHOMIEHHS B XHMHH (S 1)

1. 3akon Aporaapo. MossipHbiii 00bEM rasos. 2. OTHOCHTE IbHAs TUTOTHOCTL Ia30B.
O6BEMHBIE OTHOIIEHUS a30B TIPH XHMUYECKHX peakumsx. PacueéTHbie 3a1auH.
OOBLEMHBIE OTHOLIEHHS FA30B NPH XMMHUYECKHUX PeaKLHIX

MCNoNb30BaTh BHYTPH- B MEKIIPEAMETHbIC CBS3H. BblUMCIATh MOIAPHbIH
0OBEM TA30B, OTHOCHTENBHYIO [UIOTHOCTh Ta30B, 00 bEMHbBIE OTHOLIEHUS
ra3oB Npy XMMUYECKHX peakuusx. Mcronp3osars MPUBEIEHHLIE B
yueOHHKaX W 3aa4HUKaxX alropUTMbl PELLICHHS 3a1at

OCHOBHBIE KJIACCHI HEOPraHH4ecKuX coeaunenuii (124)

1. Okeupbr. Cocras. Knaceudukais. Homenknarypa. Coiictsa. TTonyuenue.
IMpumenenue. 2. Ocuosanus. Knacendukanus. Homenknarypa. Ioayuenue. 3
Mdu3HUecKHe U XMMUUECKHME CBOMCTBA OCHOBaHUH. Peakimsi HeHTpain3aluH.
KHCIIOTHO- OCHOBHBIE MHAMKATOPbI: (heHondTanert, MEeTHIOBBIH OpatikeBbIH,
nakmyc. OKpacka WH/IMKaTOPOB B LEOUHOH, KMCIIOH W HEHTpaNbHOH Cpeaax. 4.
Kucnorsl. Coctas. Knaccugukauus. Homenknarypa. @U3nHueckue U XMMUYECKHE
cBOMHCTBA. KHCIOTHO-OCHOBHBIE MH/IMKATOPBI: METH/IOBbIH OpaHKEBbIH, JIAKMYC.
Okpacka HHIHKATOPOB B KMCJIO# 1 HeliTpabHOl cpeaax. 5. Conu. Cocras.
Knaccuburkaims. Homenkatypa. CriocoGbi nomyueHus cosieit. 6. Dusuueckye u
XMMMUECKHE CBOMCTBA coneit. PacTBopumocts cosiei B Bojie. 7. ['eneTnyeckas caasb
MEK/ly OCHOBHBIMH KJlacCaMM HeopraHuueckux coeunenuii. 8. Tlpakruueckasn
paboTa 5. Pelienue JKCIIEPUMEHTAIIBHBIX 32714 110 TeMe «OCHOBHBIE KJacChl
HeOopraHMYeckux coeMHeHuii». 9. Konrponbnas padora no teme 6. JleMOHCTpaLIMH.
OGpasibl OKCHII0B, KHCJIOT, OCHOBAHKI 1 cosiei. Helrpasinsalis WEN0UH KHCIOTOH B
NPUCYTCTBUM HHJMKaTOpa. JlaGopaTopHbie onbiThl. OMbIThI, MOATBEPSKAAIOLIME
XMMHUYECKHE CBOMCTBA OKCHAOB, KHCIIOT, OCHOBaHH, CoMei.

Hccnenosars cBolcTRa W3yuaembix Beiuects. Habmonats (pusHueckue u
XMMMUYECKHE MPEBPALLEHHUS H3Y4aeMbiX BelleCTB. ONHCHIBATE XMMHYECKHS
peakivH, Hab/I01aeMble B X0/ IEMOHCTPALIMOHHOIO U naboparopHoro
skcnepuMenTa. CobmoaaTe npapuia TeXHHKH oezonacHoctu. Jlenatsb
BBIBOZIbI M3 PE3YJIHTATOB MPOBEACHHBIX XHMHYECKHX OTbITOB. YuacTBOBaTHL
B COBMECTHOM OOCYIK/IEHNH PE3yJIbTaTOB OINbITOB. Knaccuduumposarb
W3yuaeMble BELLECTBA 110 COCTABY U CBOWCTBAM. CocrtaBisatb (popmyiibl
OKCHJIOB, KHCJIOT, OCHOBaHHI, coJieil. XapakTepu3oBarh COCTaB 1 CBOMCTBA
BELLECTE OCHOBHBIX KIACCOB HEOPraHMYECKHX COE/IMHEHHH. 3ammuchIBaTh
NpOCTEHIINE yPaBHEHNA XHMHYCCKUX peaximm

Pa3znen 2. llepuoauuecknii 3aK0H H MEPHOIMTECKAN CHCTEMA XHMHYECKHX 31EMEHTOR

JI. U. Mennieneesa. Crpoenne atoma (10 1)




IepHogHuecKHnii 32aK0H H EPHOAHUECKANA CHCTEMA XHMHTECKHX snemenTtos JI. H.
Menneneesa. Crpoenne aroma (10 4)

1. TTepBbie NOMbITKK KiacCHQUKALMHA XMMUYECKUX JIEMEHTOB. AmdorepHbie
coeunenus. 2. [lepBonavanbHble MPEACTABICHUS O €CTECTBEHHBIX CeMEHCTBAX
XMMHYCCKHX H7IeMeHTOB. ECTeCTBeHHOE CeMeicTBO LieiouHbIX MeTanos. Mmenenne
¢M3HUECKHX CBOHCTB LUEIOUHbIX METAIIOB ¢ YBE/IMICHHEM OTHOCHTE/ILHOH aTOMHOH
macchl, U3MeHeHHe XMMHUYEeCKOH aKTHBHOCTH LIEJIOYHBIX METAJLIOB B PEaKILHAX C
KHCJIOPOAOM W BoJ10#. 3. ['aoreHsl — camble aKTHBHBIE HEMETAILIbI. Usmenenue
(pU3MYECKHX CBOMCTB TAIOTEHOB C YBEJIMUEHHEM OTHOCHTEIILHOH aTOMHOMN Macchl.
M3MeHeHHe XMMHUYECKOH aKTUBHOCTH FaslorTe€HOB B PEaKLMAX € BOJIOPOIOM H
veTannamMi. BbITeCHEHHE raloreHamMy IPYT Apyra |3 pacTBOPOB HX colleid. 4.
INepuonuueckuii 3akon JI. M. Menneneesa. 5. Ctpykrypa Tabnuuel «[leppoauyeckas
cucTeMa XuMHueckux seventos 1. M. Menneneesa» (kopoTkas (opma): A- H b-
rpynnsl, nepuozsl. 6. CTpoenue aroma. Coctas aTOMHBIX S1EP. XUMUUYECKHH DIEMEHT]
— BIJ aTOMOB € OJIMHAKOBLIM 3apsiiom sapa. Msotonbl. 7. Bnekrpornas 000n04Ka
atoma: MoHATHE 06 EKTPOHHOM CJI0e, er0 €MKOCTH. 3anojiHeHHE 2/IEKTPOHHBIX
cnoés y aromoB viementor I—III nepuonos. Coepemennas (hopMyHpPOBKa
MePHOIMYECKOr0 3aKoHa. 8. [TepHOANHECKOE H3MEHEHHE CBOHCTE XMMHYCCKHX
IEMEHTOR B Neproax 1 A- rpynnax. 9. 3Ha4ueHHe nepuoHiecKoro 3akoHa. Kuzne u
nestensHocts JI. M. Menaeneesa. INpakruyeckas padora 6. M3yvenne KMCIOTHO-
OCHOBHBIX CBOMCTB MMAPOKCHA0B, 00pa30BaHHbIX XMMHYECKHMH 3/ICMCHTAMH 11
JlemoncTtpaiuu. Pusnueckre CBONCTBA LIETOUHbIX METATITOB. Biaumoneicreue
HATPUA U Kaus ¢ BoAoii. DU3HYECKHE CBOHCTBA rajloreHOB. BzaumojeiicTBHE
AMOMHHHS C XJI0pOM, GPOMOM U Mo0M. JTaGopaTopHbie OnbiThl. BeirecHenne
ra/loreHaMu JIPYT IPYra W3 pacTBOPOB coeid. B3aumozieHcTBHE IH/IPOKCHAA LIMHKA C
pacTBOpa- MK KMCJIOT H LLe/04CH

KnaccuhHUMpOBaTh M3YHEHHBIC XMMHYECKHE SIEMEHTBI H HX COe/TMHEHHUA.
CpaBHMBaTh CBOWCTBA BELLECTB, MPHHAVIEHKALIHX K PasHBIM KJiaccaMm;
XHMHUECKME 2IEMEHThl pa3HbIX rpymnil. YCTaHaBIuBaTh BHYTPH- 1
MesKknpe/iMeTHbIE CBAzH. POpMYIHpoBaTh nepuosMuecknii 3akou JI. W.
Memeneena i pacKpbIBaTh €ro cMbicil. OMHCHIBATh U XapaKTepH3oBaTh
crpykTypy Tabnuubl «llepuouueckas CHCTEMA xumuueckux snementos [,
1. Metnneneesa» (koporkas opma). Pasanuats MepHOALL, IPYIITIBL, A-ub-
rpyniibl. Onpeaenarb NOHATHS «XMMHYECKHIT 27IEMEHT», «NOPAAKOBBIH
HOMEp», KMACCOBOE HHCJION, «H30TOIY, «OTHOCHTE/IbHAA aToOMHAas Maccay,
«3eKTPOHHas 000/104KaY, «INEKTPOHHBIA croin. O6bACHATE (QU3MUeCKHH
CMBIC/T TIOPSAKOBOr0 HOMEPa XMMHUECKOTO 3/IeMEHTa, HOMEPOB IpyTink! |
MEpHO/A, K KOTOPbIM DJIEMEHT NPHHAIUICKHT B nepuoauueckoii cucteme /1.
1. MeHieneena; 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB 3/ICMCHTOB B
npesenax MasbiX MepHo0B U A-Tpymi. OnpenensTs 4MCi0 MPOTOHOB,
HEITPOHOB, JIEKTPOHOB Y aTOMOB XHMHUECKMX 3/1EMEHTOB,

uenosb3ys neprouteckyio Tabaniy. Moaenuposarh CTPOCHHE aTtoma,
ucnonbayd komnbtotep. COCTaBIsTh CXEMbl CTPOCHHA aTOMOB nepbix 20
3IEMEHTOB MEPUOTMYECKON CHCTEMbI DJIEMEHTOR. XapakrepusoBaTh
CHMHUCCKHE IEMEHTBI Ha OCHOBE HX MOJIOKCHHS B 1EPHOJMHECKOH
cHCTEME W 0CODEHHOCTEl CTPOEHHS MX aTOMOB. JlesiaTh YMO3aK/IHOHCHHSA O
XapakTepe H3MEHEeHHs CBOACTB XMMHUECKHX J/IEMEHTOB € YBEJIMUEHHEM
3aps 0B aTOMHBIX Anep. Mceneposars CBOHCTBA M3y4aeMbIX BEILECTB.
Habmoaare GU3HYECKHE H XMMHYECKHE NPEBPALICHHA 3y HaCMbIX
pewecTB. ONUCHIBATH XMMUYECKHE PEAKLIHH, HAOI01aeMbIC B XOIE
SKCIEPHMEHTA. YYacTBOBATh B COBMECTHOM 00CyHEHUH PEe3yILTATOR
onbIToB. JlenaTh BHIBOJIbI U3 PE3y/IbTaTOB MPOBEACHHBIX XHMHUCCKHUX
OMBITOB

Pa3snen 3. Crpoenne Bemectsa (12 4)

Xumnaueckas cBsshb (8+3noBropenne 1)

1. DeKTPOOTPULIATENEHOCTL XHMHUYECKHX SJIEMEHTOB. 2. KopaneHTHas CBA3b.
[MonsipHas W HEMIOAPHAS KOBAJICHTHbIE CBA3H. 3. Honnas ces3b. 4. BaneHTHOCTD B
cBeTe AIeKTPoHHOM Teopuu. 5. Ctenetb okucsenus . [pasuna onpeae/icHus cTeneHen
OKHCTeHHs DieMenToB. 6. [ToTopenue 1 o6obueHue 1o Temam 7 1 8. 7.
KoutposbHas paGora 1o Temam 7 1 8. JleMoHCTpaUuH. Mojenu KpucTanaIHuecKix
PelIeTOK KOBAICHTHBIX H HOHHBIX coe/iHernii. ComocTapeHne H3HKO-XHMHUECKHX

KOHKpeTH3HPOBATh MOHATUS «XHMHUECKas CBA3LY, «KpUCTAITHYECKAs
pewérka». OnpenensTs NOHATHS KKOBAICHTHAS HernoJspHas CBA3bY,
«KOBZJICHTHAS TTONIAPHAA CBA3bY, KHOHHAA CBA3bY, «CTENEHb OKMUCICHHSD.
Mo/enupoBaTh CTPOSHHE BELLECTB C KPUC- TATTHYCCKHMH peLieTKaMH
pasuoro Thna. OnpeaenaTh TUIl XUMHYECKOM CBS3H B COEJMHEHHAX Ha
OCHOBAHHM XMMHUECKOH (opmyJibl. OnpeaeaTh CTENeHb OKUCIICHHS




CBOMCTR COE/IMHEHHH C KOBAJIEHTHBIMH W HOHHBIMH CBA3AMH

J7eMeHTOB B coejiuHeHrax. CocTaBasaTh OpMy.Ibl BELMIECTB M0 H3BECTHBIM
cTenensM OKHCIeHHUs DIEMEHTOR. Y cTaHaBIMBaTL BHYTPH- H
MexnpeameTHeie casizn. CocTapisaTh CPABHHTEIILHBIE H obobimarolme
TaOIHLIBL, CXEMBbl

Coaepaanne yueduoro npeamera «Xumus 9 kiace»

OcHoBHbBIE BHbI Y1e0HOH e TeIbHOCTH

Pasnen 1. Muoroo6pasue xumuueckux peakuni (19 1)

Knaccnpuxauus xumuuecknx peakuuii (7 1)

1. Knaccudmraiusg XHMUYECKUX PEaKUWii: peakiiiy COS/IMHCHNMS, pasloKeHHA,
saMerenus, oomena. 2. OKUCIMTENBHO-BOCCTAHOBHTEbHBIE peakiiui. 3. Terniosok
5pPeKT XUMHIECKHX peakiuii. DK30- U SHAOTEPMHYECKHE PCAKLIH. 4. ObpaTHmbie U
HeoGpaTiMbie peakiu. 5. CKOPOCTb XUMUUECKHMX peakiinii. [lepsoHauainbhbie
npejcragieHns o karanuse. 6. [lonsTHe 0 XMMUYECKOM PaBHOBECHH. 7. Pewienue
sanau. JlemoncTpauuu. [Ipumepsl 3K30- 1 SHIOTEPMUUECKHX PEaKLHH.
BsanumoseiicTBHE LIMHKA C CONAHOI M YKCYCHOM KucnoTamu. B3an- mozelcTayie
rpaHyJIMPOBAHHOIO LIMHKA W LIMHKOBOH MbLIH C consHoit kucnoToi. B3aumoseiicTeue
okeuna meau(H) ¢ cepHoii KHCTOTOH pa3sHOH KOHLICHTPALIHH MPH Pa3sHbIX
Temmeparypax. ['opeHue yris B KOHLEHTPHPOBAHHO#H a30THO#M kucnore. I'openue
cepsl B pacriaBieHHoil cenutpe. JlaGoparopHbIe OMbIThI. TTpuMepsl 3K30- U
SHAOTEPMHUYECKHUX Peakuui. M3yuenne BiusHus YC/IOBHI NPOBE/ICHHA XHMHYECKOH
peakiiuu Ha eé CKOpocTb. PacueTHpie 3a1a4u. BeluucieHus no TepMOXHMHUECKHM
YPaBHEHHSM peakiui

KnaccuuumpoBaTh XUMHUecKye peakii [IpHBOMTL IIPUMEPBI PEaKIHH
KaX10ro TUNa. Pacno3HaBars OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE PEAKLIMH
1o ypaBHeHHAM peakumii. OnpenensTs ro YPaBHEHHIO PEaKiiiu
OKHC/UTENb, BOCCTAHOBHTE b, MPOLIECC OKMC/ICHHS, BOCCTAHOB/ICHHUS.
Ha6moaaTh ¥ ONKCHIBATH XMMHUUYECKHE PEAKIMHU C MOMOLLBIO
eCTECTBEHHOTO M3bIKA U A3bika XuMuu. Mcenenosathb yCi0BUs, BIMSAIOIIHC
HA CKOPOCTH XHMHYECKOH peakiu. ONMHCBIBATE YC/I0BHS, BIAUAIONIHE Ha
CKOPOCTH XMMHUECKOIi peakitui. [1poBOAMTE Py IinoBbie HabOEHHs BO
BpeMs NpoBe/ieH|s 1abopaTOPHLIX OMBITOB. Y 4acTBOBATH B o0cykeHuH
pe3ysibTaToB onbiToB. COCTABIATH TEPMOXHMHUECKHE yPaBHEHHS peaKLmii.
Boiuncnsts TeruioBoi 3GdeKT peakunu no TePMOXHMHHECKOMY
YPaBHEHHIO

XHMHYeCKHEe peakinuu B BOAHbIX pacTBopax (12 4)

DIEKTPOJIMTBI M HE3IEKTPOIMTEL. DJIEKTPOIUTHYECKAS IMCCOLMALIMA BELLECTR B
BOAHBIX pacTBOpax. 3. DNeKTPOJUTHYECKAs JUCCOLHALI|s KHCIIOT, Le10ueH U conet.
VpaBHeHUs 3/1eKTPOIHTHYECKOH AnCCoLMatuH. 4. Cnalbie ¥ CHIIbHbIC TEKTPOJIHTLL.
Crenenb auccolmalinu, S—6. Peakuuu HOHHOro oOMeHa H yCJIOBHS HX TPOTEKaHUs.
7. 'uaponus conei. 8-9.Xumuueckue CBOMCTBA OCHOBHBIX KJIAcCOB HEOPraHHUHCCKUX
coeIMHEeHH i B CBETE NPEACTAaBICHHH 00 d1EKTPOIMTHYECCKON HC- COLMALIMM 1
OKMC/IHTEIbHO-BOCCTAHOBHTENbHBIX peakuusax. 10. ITpaktuueckas padora 1.
CBOMHCTBA KMCIOT, OCHOBAaHMH M cosieit kak nekTponutos. 11. O6obuienne no Teme
«DnekTponuTHYECKas auccoumanusy. 12. KoHtposbHas pabora no Temam 1 1 2.
JlemoncTpauuy. McnbiTaHue pacTBOPOB BELIECTB HA 3/ICKTPHHECKYIO MPOBOAMMOCTD.
JIBWKeHHe HOHOB B 3JIeKTpHHecKoM noe. JlaboparopHbie OMbITbI. Peakuuu oOmena
ME3K/ly pacTBOPaMHU EKTPOIUTOB

0606waThL 3HaHMs 0 pacTBopax. [ IpoBoauTh HabIOICHKS 32 NOBEICHHEM
BELIECTB B PaCTBOPAX, 32 XMMHUUYECKUMH PEAKLIHAMH, MPOTEKAIOLUHMH B
pacTteopax. JlaBaTh ONpee/ieHNs NOHATHH «INEKTPOJIHT, HEIJICKTPOIIHTY,
«INEKTPONUTHUECKAs Aucconmanusy. KOHKPEeTH3HPOBATD NOHATHE (HOH.
O6061ATL NOHITHA «KKaTHOHY», «aHHOHY. Hce/eioBaTh CBOICTBA
pPacTBOPOB IEKTPOAHTOB. OMHUCHIBATL CBOHCTBA BELIECTB B XO/E e~
MOHCTPALMOHHOTO 1 TabopaTtopHoro 3kcnepumenta. Cobaionark npasuia
TexHUKK 5e30MacHoCTH. XapaKTepu30BaTh yCI0BHA TEUEHHS Peakiiuii B
pacTBOpax MEKTPOJINUTOB J10 KoHLa. OnpeensTb BO3MOKHOCTD
npoTeKkaHus peakiuii HonHoro obmena. [IpoBoanTE rpyniosbe
HAOIOIEHHS BO BPEMS NPOBE/IEHHs 1abopaTopHsbIX onbiToB. Codmoaars
npasuia TexHuki 6esomacHocTh. O6CykaaTh B rpynmnax pe3ybTaThl
onbIToB. OO BACHATH CYLIHOCTL Peakuuii HoHHOTO oOMena, PacriosHasars
peaKiM¥ MOHHOro OOMEHa 10 ypaBHEHUAM peakLuii. COCTaB/IsTh HOHHBIE




ypaBHeHusi peakiyii. COCTaB/IATH COKPAIICHHBIE HOHHBIC ypaBHEHHA
peakiLrh

Pasnen 2. Muoroodpasue

pemiecTs (45 u)

Hemeranint (2 1)

1. OB1as XapaKTepyCTHKA HEMETAII/IOB MO HX MOJOKEHHUIO B nepHoU4eCKOn
cucteme xumuueckux snementos /1. M. Menaeneea. 3a- KOHOMEPHOCTH H3MEHCHHUS B
eproiax M rpynnax GU3HYECKUX H XHMHYECKHX CBOCTB NPOCTHIX BEILCCTB,
BBICIIMX OKCH/IOB M KHCJIO- POJICOIEPIKALIMX KHCI0T, 00pa3oBaHHbIX HEMETAILIAMH
[—III neproaos. BogopoaHsie coeMHEHNs HEMETAIOB. Mi3MeHEHHE KHCA0THO-
OCHOBHbIX CBOMCTB BOJAOPOHBIX COSJIHHEHHA HEMETAIUIOB B MEPHOJAX W rpynnax

OBBLACHITH 3aKOHOMEPHOCTH U3MEHEHHs CBOHCTB HEMETAJLIOB B MaTbIX
nepuosax u A-rpyrnmax. XapakTepusoaTh XHMHHECKHE 3/ICMEHTDI Ha
OCHOBE MX MOJIOWKEHHS B IEPHOIMYECKOI CHCTeMe W 0COGEeHHOCTE!H
CTPOEHHs UX aTOMOB. Jlenarh yMO3aKIIOUEHHs O XapaKTepe H3MEHEHH
CBOHCTE XMMHUECKHX 2/IEMEHTOB C YBEJIHUYEHHEM 3apPs10B aTOMHBIX A1CP.
[Monb30BaThCs MHpOPMALIHEi H3 APYTHX UCTOUHHKOB 1A MIOArOTOBKH
KpaTkux coobuieHnid. [0TOBUTH NPE3CHTALNH 110 TeMe

Iagoreust (5 1)

1. [NonosKeHHe TajIOreHOR B NEPHOANYECKON CHCTEME H CTPOSHHE HX ATOMOB.
DU3HUECKHUEe M XMMHYECKHUe CBOMCTBA rajioreHoB. 2. CpaBHHTENIbHAS XapaKTePUCTHKA
rasioresos. [Tpumenenue ranoreHos. 3. Xaoposoaopoa. Iomyuenue. dusnteckue
coiicTea. 4. Conanas kucnota 1 eé conu. 5. paktudeckas pabora 2. [lonyuenue
XJIOPOBOIOPO/IA M M3yUeHHE ero cBoiicTB. JleMoHcTpauyn. Dusnyeckue CBOMCTBA
ranorenos. [TonyueHune XI0POBOZIOPOJA U pacTBOpeHHe ero B Boze. JlaGopatophbie
OMbITHL. Pacno3HaBaHue COMSTHON KUCJIOTHI, XJIOPHIOB, OPOMHUIOB, HOAMIOB U HOJIA

XapakTepu30BaTh ranoreHbl Ha OCHOBE HX MOJIOKEHHS B epHOINYECKON
CHCTEME M 0coBeHHOCTel cTpoeHHs UX aToMOB. OOBICHSTE
3aKOHOMEPHOCTH H3MEHEHH CBOHCTB FAJIONEHOB € YBEJIHYCHHEM ATOMHOTO
Homepa. ONUCBIBATH CBOHCTBA BELLECTB B XO/1€ /i€~ MOHCTPALIMOHHOTO 1
nabopatopuoro skcnepumenTa. CobuitoaTh TEXHHKY 0e30MacHOCTH.
Pacrno3HaBaTh ONMbITHBIM MYTEM COJSHYIO KHCIOTY H €€ COJIH, a TaKKe
6POMM/IBI M HOIMABL. MCTI0NB30BaTh IPHOOPETEHHBIE 3HAHKSA W YMEHUA B
MPaKTU4YECKOH NeATEIbHOCTH U MOBCEAHEBHOMN XKH3HH C LIEJIBIO
Ge30racHOro oGpallleHH!s ¢ BeIecTBAMU U MATEPHAIIAMH H SKOJIOTHYECKH
rPaMOTHOTO MOBE/CHYs B OKPYXKAIOWeH cpenie. BBIUHCIATE MacCOBYHO
[0/IK0 PaCTBOPEHHOIO BELLECTBA B paCTBOPE

Kucaopoa u cepa (8 1)

1. TMosioAeHHe KUCIOPO/IA U Cepbl B MEPUOIHUECKOH CHCTEME XMMHYECKUX
MEMEHTOB, CTpoeHHe ux atomoB. 2.Cepa. Annorponus cepbl. PH3HUECKUE H
XHMHUecKHe croiicTea cepbl. [Ipumenenne cepsi. 3. CepoBoaopoA. Cyabhusl. 4.
CepHycTsiit ra3. CepHUCTast KMCI0TA M €€ oK. 5. OKCHA cepbi(Y1). Cepnas KucaoTa
1 eé conn. 6. OKMCIHTE/BHBIE CBOMCTBA KOHLIEHTPMPOBAHHOH CEPHON KMCIIOTHI. 7.
IMpakTuueckas padota 3. Pelnenue SKCNEPUMEHTANbHBIX 33718t 10 TeME «Kucnopoz H
cepay. 8. Pewuenne 3anau. JleMOHCTpaLi. AJUIOTPOITHA KHCIOPOAA U Cepbl. O6pasubl
MPHPOAHbIX CYIb(HAOB H Cy/bhaToB. JlabopaTopHbIe OMBITLHI. Pacno3napaHue
cynbdu-, cybduT- U cynb(aT-HOHOB B pacTBope. PacuérHbie 3aaa4u. Boiuncnenus
110 XMMHUYECKUM YPaBHEHUIM Macchl, 00bEMa M KOJIUUECTBA BEIECTBA OAHOIO H3
NPOAYKTOB PEAKLIMH MO MAacce HCXOAHOTO BELLECTBA, 00BEMY MIIH KOTHUECTBY Be-

XapakTtepu3oBaTh 31eMeHTbl [V A-rpynribi (noarpynbl KACJI0po/ia) Ha
OCHOBE HX MOJI0KEHHS B MEPUOMHECKOi cCHCTeMe H 0cOOeHHOCTEH
cTpoeHust ux aToMOB. OOBACHATH 3aKOHOMEPHOCTH H3MEHCHNA CBOHCTB
snemeHTOB | VA-rpynnbl. XapakTepu3oBaTh aLIOTPONHIO KHCIIOPOAa U
cephl Kak Oy M3 NpuuMH MHOr000pasus BeiiecTs. OnuceiBath CBOHCTBA
BEIECTB B XO/E A€~ MOHCTPALMOHHOrO U 1ab0paTOPHOro SKCNEPUMEHTA.
Cobmoaars TexHuky 6esonacHocTu. OKa3biBaTk NEPBYIO NOMOMIE MPH
OTpaBJIEHHSIX, OIKOTaX H TPABMAX, CBA3ZAHHBIX C peakTHBAMU 1
naboparopHeiM 06opyioBarrem. OnpenesT NpUHa/IEKHOCTD BELECTE K
onpe/enéHHoMy Kiaccy coeaunenni. Conocrasnars CBOHCTBA
pa30aB/IeHHOI 1 KOHLEHTPUPOBAHHOH CEpPHON KHUC/I0ThbI. 3aMHChIBaTh
ypaBHEHUS peaKiyii B ICKTPOHHO- MOHHOM BHJe. PacniosHaBaTh OMbITHLIM




LIECTBA, COJAEPIKALIEr0 OMPEIENEHHYIO 100 IpUMeceH

[yTEM PACTBOPHI KMCIOT, CYIbOHbL, CYIbOUTEL, cynbdarst. Kenons308arh
npHOOPETEHHBIE 3HAHNS H YMEHUs B NpaKkTHYECKOH e TeNbHOCTH
HIOBCEIHEBHOM JKH3HH C Lieabio Ge30MmacHoro odpauieHus ¢ BelecTsaMu i
mMarepvanamMu 1 dKOJIOrMYECKH FPaMOTHOrO NOBEACHHA B OKpyKaroLIeH
cpe/ie. BoMHCIIATE MO XHMAYECKHM YPaBHCHHAM MAccy, 00BEM H
KOJMYECTBO BELLECTBA OJHOTO W3 MPO/YKTOB PEAKIMH 110 Macce HCXO/IHOTO
BellecTBa, 00BEMY MITH KOJMUECTBY BELUECTBA, CO/ICPrKaLIero
OnpeesEHHYO /100 TIpHMecei. ['0TOBUTL KOMITBIOTEPHBIE Ipe3eHTalkH
1o TeMe

Asor u ¢pocdop (9 1)

[TonoxkeHue a3oTa U Gocdopa B NEPUOANHECKOH CHCTEME XHMHYECKHX JJIEMCHTOB,
CTPOCHHE MX aTOMOB. A30T, €10 CBOWCTBA U NPHMEHEHHE. 2. Ammuak. Duzuueckue U
XHUMHuUecKkue cBoiicTra. [Tosryuenne 1 npumeHenne. 3. [lpakTHueckas pabora 4.
[loyueHne aMmMuaka | u3ydeHue ero cBoicts. 4. ColM aMMOHHS. 5. Okeup asora(H)
u okena asora(l'y). 6. A30THasi KMCIOTa M €& COMH. 7. OkucnuTe/bHbIe CBOHCTBA
a30THON KHCToThL. 8.Docdop. Annorponus docdopa. Croiictsa dpocdopa. 9.0xenn
docdopa(y). OpropocthopHas kucioTa 1 eé conu. Jlemonctpauuu. Ionyuenue
AMMHaKa M ero pacTeopenue B Boje. OOpasibl NPUPOIHBIX HHTPATOB H thocdaros.
JlaGopaTopHsbie OnbIThi. B3anmoieiicTeye conel aMMOHUA CO LIC/I0UaMH

XapakTepu3oBaTh 2IeMeHThl VA-Tpynribl (nosrpynibl a30Ta) Ha OCHOBE MX
NOJIOYKEHUS B MEPHOJIHYECKOH CHCTEME 0coDeHHOCTEN CTPOECHHA X
aroMoB. OGBACHATH 3aKOHOMEPHOCTH H3MEHEHHs CBOHCTE 2JIEMEHTOB VA-
rpynnbl. XapakTepH3oBaTh a/iIOTPOITHIO tdocdopa Kak 0OHY U3 TPUYHH
MHOr000pasus Be- 1ecTs. OnuchBaTh CBOMCTEA BEMIECTB B XO/E e~
MOHCTPALIMOHHOTO M 1abOpaTopHOro HKCTepUMCHTOB. Cobmogath TEXHUKY
esonacHocTy. OKasbiBaTh NEPBYIO NOMOLLD TIPH OTPABJIEHHSX, OIKOTAX 1
TpaBMax, CBA3AHHBIX C PEAKTHBAMH H nabopaTopHbIM 060pyI0BAHHEM.
VeraHaBiMBaTh MPUHALIEKHOCTD BELIECTB K OrnpeacIEHHOMY Ki1accy
coenutenuii. ConocTapnsTh CBONCTBA pa3baBIeHHON H
KOHLIEHTPUPOBAHHOHM a30THOH KHCIOThI. CocTaBnaTb ypaBHEHHUs
CTYNEHYaTol AUCCOLMALIH HA TPUMEPE MOJICKYIIbI bocdhopHO# KHCIOThI.
3anuchiBaTh YPABHEHNS PEAKUHii B 3/IEKTPOHHO- HOHHOM BH/IE.
Pacrio3HaBaTh ONMbITHBIM MYTEM aMMHAK, PACTBOPbI KWCIIOT, HATPAT- 1
(ocdar- MOHbBI, HOH AMMOHHS. Uecnonb3opars npuobpeTéntbie 3HaHHA H
YMEHHS B [IPAKTHYECKOMN ACATE/LHOCTH H MOBCE/THEBHON JKH3HU C LGB0
fesonacHoro oopalieHns ¢ BEEeCTBAMHU W MaTePHalaMH 1 SKOJIOTHHCCKH
rpaMOTHOrO MOBEACH!S B OKpYsKatolLeH cpesie. BbluHCaATs MacCcoBYo
J107TH0 PACTBOPEHHOTO BELLECTBA B paCTBOPE. TMosnb30BaThea HHBOpMAaIKEH
M3 JIPYTHX MCTOYHUKOB /LISl TIO/IrOTOBKH KPaTKUX coobuieHuid. ['OTOBHTD
KOMIbIOTEPHBIE MIPE3EHTALIHH 110 TEME

Yraepon u kpemuwuii (8 1)

TTosio)KeHHE YIIepoaa U KPeMHHS B NEPHOMYECKOH CHCTEME XHMHYECKUX
3/1EMEHTOB, CTPOSHHE MX aTOMOB. AJITOTPOMHBIE MOAM(HKALIMA YIIIEPOAA. 2.
Xumuueckue cBoicTBa yrieposa. Aacopouus. 3. YrapHsii ra3, CBOHCTEA U
dusmonornyeckoe aciictane. 4. YrJIeKUCIbIH ras3. VronpHas KMCI0Ta U e€ COMH. 5.
[IpakTHueckas padora 5. [lomyueHHe OKCH/A yriepona(1V) u usyueHue ero CBOHCTB.
Pacrio3Haganue kapooHaToB. 6. JKupoid MHp — MHp yr/epo/a. 7. KpeMHHH ¥ €10

XapakTepu3osarh deMeHTbl [VA-rpynibl (noarpynnel yriepoaa) Ha
OCHOBE UX TMOJIOJKECHUS B [IEPHOIHYECKON CHCTEME H ocobeHHOCTEH
cTpoeHus UX aToMoB. OGBACHATD 3aKOHOMEPHOCTH H3MEHCHHA CBOHCTB
snemenToB [V A-rpynmbl. XapakTepH3oBaTh a/ulOTPONKIO YIIepo/aa Kak
OIHY M3 TIPM4MH MHOTOOOpa3s BeE- LIECTB. OnuceiBaTh CBOMCTBA BEIIECTB
B XOJ1€ JIe- MOHCTPALIMOHHOTO U 1a00paTopHOro IKCNepHMEHTA,




coenunenus. Crekno. Lement. 8. O600LieHHe 110 TEME «Hewmeranasi». 9.
KoutponbHas pabota 1o temam 3—7. JleMOHCTpaLuy. KpucTaniieckue petieTku
anmasa ¥ rpadura. OGpasitbl NPUPOAHBIX KapOOHATOB W CHITHKATOB. JlabopaTopHble
onbIThl. O3HAKOM/IEHHE CO CBOMCTBAMH H B3aHMOINpPEBPAIICHHAMH kapOOHATOB M
ruapokapbonaros. KauecTBeHHbIC peaklii Ha kapOOHAT- H CHJIMKAT-HOHBI

Cobnronarh TeXHUKY Ge3onacHocTH. COMoCTaBsTh CBOHCTBA OKCH/I0B
yriepo/ia U KpeMHHs, OOBACHSTH NPHHMHY WX Pas/IHiuA. VcraHaBpnHBaTh
M0 XMMHYECKO#H (opMyJie MPHHALIEKHOCTD BELLCCTE K onpenencHHOMY
kiaccy coeaiHeHuit. Jloka3blBaTh KUCIOTHbIH XapakTep BBICIUMX OKCHIOB
YIIepo/ia ¥ KpeMHHA. 3aruchiBaTh ypaBHeHNS peakLuii B 21I€KTPOHHO-
nonHowm euze. OcylecTBAAThL B3aUMONPEBPalleHMA KapOOHATOR 1
ruapokapooHaTos. Pacro3HaBath ONbITHEIM MYTEM YIJIEKHCIbIH ra3,
kapboHaT- M cuIMKaT-HOHbI. Mcnonb3oBath npuoOpeTEHHbBIE 3HAHHS U
yMeHHsl B IPAKTHYECKOH €SI TENbHOCTH H NOBCEAHEBHOH JKH3HH € LEJIbIO
GesonacHoro 0OpalleHHs C BENIECTBAMH W MATEPHAIAMH H 3KOIOTHHECKH
FPaMOTHOTO MOBEJIEHHs B OKPYIKatOLICH cpeae

Meranani (14 1)

1. T[loJIoKeHHe METAIIOB B NEPUO/IMUECKO# CHCTEME XHMHUECKUX JNIEMEHTOR JI H.
Meneneesa. MeTtaninueckas cBsizb. OU3nUeCKHe CBOHCTBA METALIOB.

2. Haxosk/AeHHe METALIOB B npupoje M obuiue crnocobbl UX NOJTydeHus. 3.

X MHUECKHe CBOHCTBA MeTaluioB. Psijl CTaHIapTHBIX CKTPOJHBIX MOTEHIHATOB
(271EKTPOXUMHUECKHH PATT Hanpskenuit) metamios. 4. lllenounpie MeTalibl.
Haxoxaenue B ripuposie. GU3HUECKHe 1 XHMUHECKUC cpoiicTBa. 5. Okcuibl U
FHAPOKCH/IbI LIEJTOYHBIX MeTalloB. [IpUMEHEHNE HICTOHDBIX MeTannoB. 6.
[1{esi0uHO3eMebHBIE MeTaiibl. HaxoxkaeHue B TPUPOAE. Kasibl¥ii ¥ €ro COeIMHEHHA.
7. JKECTKOCTb BOABI U Crocobbl €& yeTpaHeHus. 8. Amomunuid. Haxoxkaernue B
npupoze. CBoHCTBA altOMHHHA. 9. AmdoTepHOCTb OKCH/IA  THAPOKCH/A ATIOMHHHA.
10. JKene3o. Haxosnenwne B npupoae. Crolictsa skenesa. 11. OKcH/bl, THAPOKCH/IbI U
conu sxenesa(I1) u xxenesa(1ll). 12. TlpakTHueckas pabora 6. Peuienne
SKCTIEPHMEHTANBHBIX 3a/1a4 110 TeMe «MeTauibl H HX COCAHHCHHIA. 13. [pumenenune
META/IIOB | WX coeauHeHui. [loaroToeka K KOHTpOIbHO# paboTe. KoHTposibHas
paGota no Teme 8

XapakTepu30BaTh META/LIbI Ha OCHOBE WX TMOOKEHUS B NepHoM4YecKoi
cucTeMe M 0CODEHHOCTEH CTpoeH s HX aToMOB. OGbACHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTE METAJLJIOB MO NEPHOY U B A-
rpynnax. Mceneopath CBOACTBA H3Y4aeMBIX BELUCCTB. O6bACHATL
3aBMCHMOCTb (PH3HUECKHMX CBOHCTB METAJIOB OT BH/A XMMHYECKOH CBA3H
Mex 1y ux atomamu. HaGionath 1 ONMChIBaTh XHMHUCCKUE PEAKIIHH c
OMOLLBIO €CTECTBEHHOTO A3bIKa M s3bika XxuMuu. Habmonats
JEMOHCTPUPYEMBIE 1 CAMO- CTOSITE/IbHO TIPOBOAMMBIC OTIBITHI. OnucpIBaTh
CBOMCTBA M3Yy4aEMbIX BELLECTB Ha OCHOBE HabJoIeHKH 32 HX
npespatienusamu. JlokasbiBaTs aMPOTEPHbIH XapaKkTep OKCHAOB H
FMPOKCHJIOB ATIOMHHHS 1 skene3a. CpaBHMBATh OTHOLICHUE H3yHaeMbIX
METAII/IOB H OKCH/0B METAJIOB K BOJE.

JlemoncTpatu. O0pasiibl BOKHEHILIAX CcOe/IMHeHHH HATPHA U KaJlus, PHPOAHbIX
COeMHEHHI MarHus, KanbLus U aTlOMHHUA, KEIC3HBIX Py B3aumo/ieicTeue
LIEIOYHBIX, LIET0YHO3EMETbHBIX METALIOB H ATIOMHMHKMA C ponoi. Cikuranue xenesa
B Kucnopoze M xsope. JlabopaTopHbie OMbITHI. [TonyueHHe THAPOKCH/IA ATIOMMHKS H
B3AMMOENMCTRHE ero ¢ KHejoTamu | menoyamu. [lonyuenne ruipokcuioB XKel esa(H)
u skeneza(lll) u B3aUMOZGHCTBHE MX € KHCJIOTAMH H LUEIOUAMH. BsaumozencTame
pacTBOpa rW/[POKCH/IA HATPHs C PaCTBOpaMH KHCIIOT H coneii. PacuerHbie 3a/1a4n.
BhiumcIeHHs 0 XMMUYECKHM YPAaBHEHUSIM Macchl, 00bEMa WK KOJIMHCCTBA
BELIECTBA OHOrO M3 MPOAYKTOB PEAKLIMH MO MAcce HCXO/THOTO BEILCCTRA, o0BEMY
WJIA KOJTMUECTBY Be- LLECTBA, COACPKALICIO onpe/eneHHyI0 J010 NpUMece

CpaBHHMBaTh OTHOLIEHHE THAPOKCH/IOB HATPHA 1 IFOMHIHHA K pacTBOpam KMCJIOT H
Lenoyeil. Pacno3HaBaTh OMBITHRIM ITYTEM MHAPOK-CHJI- HOHbBL, HOHDI Fe2+ u Fe3+.
Cobmonath TexHUKY 6€30MacHOCTH, NPaBUILHO 0DPAIATLCS € XUM HYeCKoi
nocyaoil 1 1abopaTopHbiM 000PYA0BAHHEM. 3anKchIBaTh YPaBHEHHA PeaKiiii B
3/IEKTPOHHO-HOHHOM BHAe. OG00IIATh SHAHKS U eNaTh BLIBO/LL O
3aKOHOMEPHOCTAX H3MEHEHHIT CBOMCTB METAIUIOB B NEPHO/EX 1 PYT nax.
TMpor#o3upoBaTh CBONHCTBA HEU3YHEHHBIX JIEMEHTOB 1 HX CoeMHEeHH It Ha OCHOBE
3HaHMi 0 epHoIYeckoM 3akoHe. Mcnons3oBath nproOpeTeHHbIE 3HAHUA 1
YMEHHUS B IPAKTHYECKOH NEATEILHOCTH H MOBCEAHEBHOMN KH3HH C LEJbIO
Ge30nacHoro o6paieH s C BEUECTRAMH H MaTepraliaMi 1 HKOJIOTHUECKH
rPaMOTHOTO MOBECHHSA B oKkpykatonieit cpesie. BIMHCIATh 110 XHMHIECKHM
ypaBHEHHAM Maccy, 00bEM Wi KOJIMYECTBO BEWIECTRA OAHOTO H3 MPOAYKTOB




peaKLUM 10 Macce HCXOIHOTO BE
COAEPHKALLETO OTIPE/IENIEHHYIO 10

JPYTHX MCTOYHHKOB /LIS TOArOTOBKH KpaTkux cooduiennii. FOTOBUTE
KOMIBIOTEPHBIE TIPE3EHTALIHH N0 TEME

iectsa, 00bEMY HIH KOJIMHECTBY BELISCTRa,
nio npumeceii. IMonp30BaThCA undopmainei u3

TemaTuueckoe NIAHHPOBAHHE

KonuuecTBO Hacos

Ne
n Pazziesibl, TEMBI Pabouas nporpamMma
ABTOpCKas nmporpamma
8 K. 9w

1 Paszea 1. OcHoBHbIC NOHSTHS XHMHH (YPOBEHL ATOMHO-

" |MonekyspHBIX NpeacTaBICHHH)
2. |Tema 1. [TepBoHauanbHbIe XHMHYECKHE NOHATHA 19 20
3. [Tema 2. Kucnopon. F'openne 3 >
4. |Tema 3. Bomopon. 4 3
5. |Tema 4. Pactopbl. Bona. 5 4
6. |Tema 5. KonuuecTBeHHbIE OTHOLICHHS B XHMHH. 5 6
7. |Tema 6. Baxueiiluue k/1acchl HeOpraHM4eCKUX COEeIMHEHHI 12 12
8 Pasznen 2. [leproanueckuii 3aK0H U NePHOARHECKAS Tabauua

* | xumuuecknx 3nementon JI.U. Menneseesa. CTpoerne atoma
9 Tema 7. Tleppoauueckuii 3aKOH H NEPHOAHIECCKAs Tabnuua XMMUYeCKHX 10 5

* |snementos JI.U. Menpeneesa. CtpoeHue aroMa
10. |Pazaen 3. Crpoenne BeLlecTB
11. [Tema 8. Xumuueckas cszb. CTPOCHHE BELLECTB. 8 7
12. [ Tema 9. TlosTopenHe U 00001IeHHe 3HaHHH 32 KypC 8 knacca 3 8

HToro 70 70




13 [Tewma 1. [ToBTOpeH#e OCHOBHBIX BOMPOCOB Kypca XMMUH 8 Kiiace 5

14 |Pa3aen 1. Muoroo6pasne XHMH4ECKHX peakumii

15. |Tema 2. Knaccuukauus XMMHUECKUX peakLHid 7 5

16 |Tema 3. XuMHUeCKHE peakliiy B BOJHBIX pacTBOpax 12 9

17 |Pa3xen 2. Muorooopasue BemecTs

()

18 |Tema 4. HemeTannsl

19 |Tema 5. Fanorembl 5 3
20 |Tema 6.Kucnopon u cepa 8 6
21 |Tema 7.A30T 1 dochop 9 8
22 |Tema 8.yrnepoa v KpeMHH#H 8 8
23 |Tema 9. MeTtaiibl 14 13
24 Tema 10. [NepeonauaibHbie MPEACTABNEHHS 00 OPraHHYECKUX 8 3
BEILLECTBAX

25 [Tema 11. [ToBTrOpeHHe OCHOBHBIX BOTIPOCOB KYpCa XHMHS 7

Hrorg 70 68

Beero 3a 2 roga o0y4enH 140 138

7. ®opma opraHu3anuu y4edHbIX sansaTHii no xumun B 8-9 knaccax:
OHTAJILHASI, HHAHBHAYAIbHAS, FPYNNOBas (NapHAsl, KOONEPATHBHO-TPYNNOBAs, THPPE eHIHPOBAHHO-TPYNIOBAasi, HHAHBHIYAJALHO-TPYNNoBas).
p y Py P P pY p

dopma opranuzaiyy oGyueHus NPenoaraeT pasHooOpasHblii BUA yuehHOrO 3aHATHSL: YPOK, MPAKTHKYM.



KaJjienaapHo - TeMaTHueckuii niuan. Xumus 8 "a' kaace

Ne | Tema YpoKa faTa nian |aata gakt  |KoppekTip OcHOBHBIE 0ANIAEMBIE PE3Y/ILTATE DCHOBHOTO 06uero oBpaI0BAMMS N0 XHMUN B
0BKR coorsercreun OIOC no 000
1 ﬂpeﬂme’r xumuu. Th Ha ypokax XHMHH. npaxrﬂqech’aﬂ paﬁoTa Ne 1. 03 .cen * XAPAKTEPHIOBATH OCHOBHEIE METOILBI NDIHAHNA; HADMO/leHHE, H3MEPEHNE, IKCTEPAMEHT,
= = 3t . = [HCBIBATD CBOICTRA TBEP/BIX, KHIKHX, [@3000Pa3HBIX BELLECTR, BLITENAA HX
2| [lepBoHauanbHbic XHMHUECKHE NOHATHA. HHCTHIC BELIECTBA 1 CMECH. 06.cen CyIIECTREHHbIC IPH3HAKH,
o v ae A
3|XD. CumBonbl. XuMudeckne GopMyIb. 10.cen « paiiMHATh XHMHUECKHE H (U3NUCCKIE ABIICHUA,
v P@KHEHMA 110 COCTABY. T + HA3BIBATL XHMHYCCKHE JIEMENTRI
* ONpEEATH COCTAB BELUECTR 10 HX dopmynam;
s|OtHocuTenbHas atomHas Macca. OTHOCHTENIBHAA MOJIEKYJ/IApHAs Macca. 17.cen * OMIpEACIATY BAHTHOCTS ATONA TEMETA b SORIIERIET:
wr - ONPENENSTH THIT XHMHYECKHX PCaKuMit,
6 Macc()ﬁaﬂ 005 31eme HTa B COEJIMHEHWH 20.cen * HA3LIBATH NPH3HAKH H yenosus NPOTEKAHNS NUMHHECKHX pcaxuﬂﬁ;
« RLIABIATH NPUINAKH, CBAICTENLCTRYIOUHE O NPOTCKAHNH XHMHUECKOT peaKuni np
7|KourponsHas padotaNe 1. 01.0k1] BRINQUTHEHHI XHMHHECKOTO OMbITA,
« cocTasnaTh QOPMYIibl DHHAPHBIX COCAHHEH nit;
8| BanentHOCTh. bruHapHble COEAMHEHHA. 04.0x1 + COCTABIATH YPABHEHNS XHMHUECKIX PeaKLni,
9[vn = 08 « cobnionars npasuia GesonacHol paboTs! IpH MPOBECHNIH OMBITOB,
paKHEHUs MO COCTABICHHIO dopmysl OMHAPHBIX COETMHCHIH OKT + IONE30BATbES 1ABOPATOPHbIM OGOPYOBAHHEM 1 MOCYAOH;
10| v pasKHEHHS O « BLIUHCIATb OTHOCHTETBHYEO MOJIEKY/IADHYIO H MOJIIPHYIO MACCH! BELECTR,
« BLIMHCIATH MACCOBYIO 10K XHMHHECKOrO IEMEHTA 10 dhopmyJie coeIMHEHIA,
11|TToaroToRKa KOHTPO IbHO#H paﬁoTe 15.0KT  RLIYHCTIATE KOIMHECTBO, O0BEM HITH MACCY BELLECTRA N0 kosHuecTBy, 00LEMY, Macce
peareiToB WIH NPOAYKTOB PeaKiith,
12 KoHTponbHas paﬁma Ne 2. 1 8.okT » XapakTepu3oBarh Quanteckne 1 XHMHUUECKIHE CBOMCTBA NPOCTLIX BELLECTR: KHCAOPONA U
BOZIOPONA;
13|3akoH coxpaHeHHs MacChl BELECTB 22.0KT « NoMy4arh, COBHPATE KHCAOPOA H BOLOPOL,
1 o - = * PACMOIHABATE OMBITHBIM IYTEM raz000pa3HbIe BELIECTBA: KHCIOPOIL, BOAOPOIL,
WYeCKHE ypaBHEHHA. THnel XUMHYECKUX peaklin. 26.0kT « packpLIBATH CMEICI 3AKOHA ABOFAIPO,
= = DACKPHIBATE CMBICI NOHATHH «TENA0BOR apherT peakunims, {MONAPHBLTT OOBEMH.
15| YnpaykHeHHs 110 paccTaHOBKE K02 HHULIHEHTOB. 05 1os pae * XapaKTEPUIOBATH (PHIHUECKHE H XHM uwiccrme CcBOMCTRA BOMIBE
16 YHPMHBHHH. 08.Host " PaCK]{!blHaTb CMBIC/I TIOHATHA ((pﬂCTEOpII',
- BEIMHCIIST MACCOBYIO OO PACTROPEHHOIO BEUIECTBA B PACTBOPS,
171V paKHeHUs 12 Hos * IPUIOTOBNATH PACTBOPLI € onpeienenHoi MACCOBOH Jloneil PACTROPEHHOID BEINECTBA.
o HA3LIBATE COSMHCHNS H3YHEHHBIX KIACCOB HEOPTAHHHECKHX BEeLECTR;
18 I{UHTpOJIbHaJ{ paﬁo"ra No3 15108 * XapaKTepH30BaTh (3NHECKHE U XHMHHECKHE CBOMCTBA DCHOBHBIX KIaCCoB
HEOPraHNUCCKNX BELICCTR. OKCHIOB, KHEIOT, ocHosanuii, coseil;
19| PaGoTa Han omHOKaMH 19.10% * ONPENENATh NPHHALTEHHOCTE BELLECTR K OnpejeeHHOMY KIacey coeHenuii;
0 « cocTannaTh OPMY/IbI HEOPramIecKix coeiMHenHii H3yHeHHBIX KNaccoBs;
Kucinopon. O0uias XapakTepHeThKa. HaxozxaeHue B NpUpoae. 22 Hod « [IPOBOINTH ONEITHL, NO;ITBEPIKAAIOUIIE XUMHHECKIE CBOHCTBA W3YIEHHBIX KIIACCOR
HEOpraHH4ecKnX RELLECTE,
2 npafTqu?:(aﬂ pabora Ne3. :(l—lo.ny'ieHHe KMCJIOpOJIa ¥ M3YHEHHE Ero 26,08 * PACTIOIHABATH OMbITHBIM TTYTEM PACTROPL! KHCIOT M LenoHeii no H3MeHEHHI0 OKPACKH
22| Peruenne 3asa4, yrpaKHeHHs 29.1os A
+ XapAKTEPII0BATh BIAHMOCER3L MEKILY KIaccamit HEOpraHHueckHX COeHeHNTE,
23[Bonopon. Obiuas xapakrepucTika. Haxoxaenue & npHpoe. dusnueckue | 037K + packphisars cwuicn [epuoueckoro sakora JLH. Metneneesa.
o « OOLACHATH H3NHECKHH CMBICH ATOMHOTO (NOpAAKOBOIO) HOMEDE XUMHHECKOTO
24 l_[paKanecxax paGo-ra Nod. «Tlonyuenue BOAOPOAAY 06.1ek IeMEHTE, HOMEPOB TPYTIbL H NEpHOAA B 1ePHO/IHMECKOT CHCTEME JLH. Menneneesa,

* O0BACHATH 3JAKOHOMEPHOCTH WIMEHCHHA CTPOEHHA ATOMOB, CBONCTR 3ICMEHTOB B




25| X MMHUECKHE CBOMCTBA.

10 aex

26| Peruenue 3anay, ynpakHeHua 13 116k
27|Bona - pacTBOpHTENb. PACTBOPEL. 17 nex
28| PemieHene 3anay. Onpejienesue MaccoBoi 101H paCTBOPEHHOIO 20.nex
29| Pewenue 3amay 24.nex
30| Pemienne 3amad. 3auer. 27.nex
31| [pakTnueckas paboraNeS. «[IpUroTOB/ICHHE PACTBOPA BEIIECTBA C 10208
32{3akon A:aoranpo. i 14 518
33| O6beMHBIE OTHOIIEHUA Ta308 NPH XUMHUECKHX peaKlHAX. 17 smm
34| Peruenye 3anau. 21 amp
35| Peluenue 3anay 24 sm
36| KonrponbHas paborta Ned. 28 sis
37|Okeuapt. Coctas. Knacendukauus. Cnocobsl nosytienns 31.ame
38| Okcuapl. Dusnueckne u xumuueckne cpoiictsa. lpumeneue. 04 dhen
39| Ocnoeanns. Cocras. Knacendukaims. Criocodbl nonyyeHus. 07 Gen
40| Ocuopanua. Ouznueckue n XMMUUecKHe cBoHcTBa. [lpumenerne 1l.des
41| Kucnots. Cocras. Knaccudukauus. CriocoOsl MoJy4eHHs 14 den
42| Kucnorsl. @usrueckie 1 xuMuueckne cpoiictsa. [IpumeHenne 18 des
43|Conu. Cocras. Knaccuuraums. CnocoGbl noaydeHus 21.dwes
44]Conm. dusnueckue n xumuyeckue caoicrsa. [Ipuvenenne 25.dem
45| Petiennsa 3anay. Y npaixHeHus. 28.dien
46| T eneTHHECKAs CBAZb MEIK/Y KJlacCaMi HEOpraHH4eCKHX COeHHEHHUI. 04.map
47(1p. paGota Ne6. "PelueHne sKCNePUMEHTANBHBIX 32121 . OcHOBHBIE 07.map
48| KontponsHas pabora N5 "OcuoBHb:e KJ1ACCHl HEOPTraHMYECKHX 11.map
49 COBpeMGHH“O“e npejacTaBjeHne 0 CTPOEHHE aTOMd, COCTOAHME 3IEKTPOHA B 14.map
50| [TpaBuia 1 NPUHLANLI 3AN0IHEHHA IHEPreTHUECKHX NoAypOBHEH H 18 map
51 CTpOEI-I;Ie atoMoB X3 nepebiX UeThIPEX MEPHOOB. 21.map

MPEAEaAx MA/IbIX TIEPUOIOR H FIABHBIX NOATPYNI,

- XapaKTEPH3IOBATb XMMHUECKHE MIEMEHTEI (OT BOAOPOA 10 KAIBIHA) HA OCHOBE HX
nosokeHis B nepuoaneckoi cuereme [LH. Menaeneesa u ocofeHHOoCTEl CTPORHHA X
aTOMOB,

« COCTARAATE CXEMbI CTPOCHIA ETOMOB TIepRhix 20 HIEMEHTOB NEPHOAHECKOT CHETEMbI
JIH Mennpeneesa;

+ PACKPBIBATE CMBICI NONATHIT «XHMUMECKAS CBA3BY, (IEKTPOOTPHLEATEIBHOCTE
* XapaKTEepPHIOBATE JABHCHMOCTE (PHIHYCCKHX CBOHCTS BEIIECTB OT THIA KPHCTAUTHYECKO
peLIeTKH;

« ONPEIEaATH B XHMHHECKOT CBR3H B HCOPTAHHUCCKHX COC/IHHCHHAX,

* H305paarTh CXEMbl CTPOCHHA MOJICKY/ BELIECTE, OOPA30BANHEIX PASHEIMI BIAAMH
XIMHHECKHX CRA3eii, PACKPHIBATH CMBICI MOHSTHI KON, KATHOH, HHOH, COKMCIHTENRY,
«CTeneHb OKNCIEHHL) KBOCCTAHORMTENEY, (OKHCICHHEY, (BOCCTAHOBICHHED,

« ONPEESTH CTENEHb OKUCIEHHA ATOMA HIEMEHTA B CORMHEHITH,




52| Crpoenue atomoB X nepebix 4eTLIPEX NEPHOIOB. 25 map
53| YnpakneHus. 01.anp
54| CroiicTBa aTOMOB. 3aKOHOMEPHOCTH WameHeuii cBOMCTB aTOMOB W HX 04.anp
55|CpoiicTBa aTOMOB. 3AKOHOMEPHOCTH Hame'::i:mﬁ CBOMHCTE aTOMOB H HX 08.amp
56| VnpakHeHN. - 11.anp
57| [logroToska Kk KOHTpOJIbHOH paboTe 15.anp
58| KontpornbHas padoraNe6. I13 n [ICXD 18.anp
39| OcHoBHBIE BH/IbI XHMHYECKOH CBA3H. 22.anp
60{onbi. CtpoenHe HOHOB. CTeneHb OKUCIEHH. 25.anp
61l VripaskHeHuUS. 29 anp
62| YnpaxxHEeHH . 02 mait
63| Kpucraniuueckue peLieTk 06, mall
64| Vnpaxnenus. Petuenns 3aaay 09.mait
65| YnpakHenus. Pemenns sanat 13 maif
66| PerieHue 3anay 16 maii
67| Miroropas KOHTOlIbHaA padoTa 20 mait
68| PafoTa Han omHOKaMH 23.vait
69|06001eHHE 27 wai
70

peseps




