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Pabouas mporpamma mo y4eOHOMY MpEeOMETy «XUMHs» IpelHa3HaueHa g 8-9 KiaccoB u
paspabotaHa B cooTBeTCTBHHM ¢ DenepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENBHBIM CTaHAaPTOM
OCHOBHOTO 0o0miero oopaszoBanus, yTB. [Ipukazom MO u nayku P® ot 06.10.2009 Ne373 u mpukazom
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit deneparun ot 31 aexadps 2015r. Mel576, ¢ yaueTom
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENBbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanus, [IpuMepHOit OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOTO 00IIET0 00pa30BaHus U
OOIT HOO MBOY «BaranoBckoii cpeiHsis 001ieoopa3oBaTenbHast IIKOIay.

1. Mnanupyemble pe3yJbTAThl OCBOCHHS Y4eOHOT0 NMpeaMeTa
JIuunocmuuie pe3yn1omanvl 0C60EHUA OCHOBHOU 00PA306AMENbHOU RPOZPAMMDbL

Jluunocmuvie pe3ynbmamsi 0C80€HUS NPOSPAMMbL OCHOBHO20 00Uje20 00pa308anus 00CMUaAOMCsl
8 X00e 00yUeHUss XUMUU 8 eOUHCmEe Y4eOHOU U 80CNUMAMENbHOU 0esIMeIbHOCMU 6 COOMEEMCMEUU C
MPAOUYUOHHBIMU ~ POCCUTICKUMU —~ COYUOKYIbMYPHBIMU U OYXOBHO-HPABCNEEHHLIMU — YEHHOCHIAMU,
NPUHAMBIMU 68 00Wecmsee NpasuIamMu U HOPMAMU NOBEOeHUs. U CHOCOOCMBYIOM NpoYeccam
CAMONO3HAHUSA, CAMOPA3BUMUSL U COYUATUZAYUU 0OVUAIOUJUXCSL.

Jluynocmuvie  pe3yrbmamsl  OMpPadCarOm 20MOBHOCHb  0OYYAIOUWUXC  PYKOBOOCBOBAMbCSL
cucmemou NO3UMUBHBIX YEHHOCIHbIX OPUESHMAYULL U pACUUpeHUe ONbIma 0essmelbHOCMU Ha e€ OCHO8e,
8 MOM HUC/Ie 8 YACUL:

1) nampuomuueckozo eéocnumanus:

YEHHOCMHO20 OMHOWIEHUsL K OMe4eCm8eHHOMY KYIbMYPHOMY, UCMOPUYECKOMY U HAYYHOMY
Hacneouio, NOHUMAHUsL 3HAYEHUS XUMUYECKOU HAYKU 8 HCUSHU COBPEMEHHO20 0buecmsed, cnocooHocmu
61ademsp O00CMOBEPHOU UHpopMayuell 0 nepedoBvlX OOCMUNICEHUIX U OMKPLIMUIX MUPOBOU U
omeuecmeeHHOU XUMUU, 3AUHINEPeCOBAHHOCMU 8 HAYYHBIX 3HAHUAX 00 ycmpolicmee Mupa u obuecmaa;

2) 2par3coancKozo 60CRUMAaHUSL:

npeoCcmasieHusi 0 COYUANbHLIX HOPMAX U NPABULAX MENCTUYHOCTIHBIX OMHOWLEHULl 8 KOJUleKmuse,
KOMMYHUKAMUBHOU — KOMNEMEHMHOCMU 8 O0OWEeCmEeHHO NOAE3HOU, Y4eOHOUCCIe008amenbCKoll,
MBOPYECKOU U OPY2UX 8UOAX 0esAMeNbHOCMU, 20MOBHOCMU K PAZHOOOPA3HOU COBMECMHOU 0esmelbHOCMU
npu BbINOIHEHUU Y4eOHBIX, NOZHABAMENbHBIX 3A0aY, GbINOJHEHUU XUMUYECKUX IKCNEPUMEHMO8, CO30aHUU
VUEOHbIX NPOEeKMO8, CMpeMIeHUs K 83AUMONOHUMAHUIO U 83AUMONOMOWU 8 npoyecce Mol yueOHOl
0esimenbHOCIU, 20MOBHOCIU OYEHUBAMb C80E N0BeOeHUe U NOCMYNKU C8OUX Mosapuujell ¢ no3uyuu
HPABCMBEHHBIX U NPABOBLIX HOPM C YUEMOM OCO3HAHUS NOCIEOCMBULI NOCTYNKO8,

3) uennocmu Hayuno20 no3Hanus’

MUPOBO33PEHYECKUEe NPeOCmAasienus 0 8ewecmse U XUMUYECKOl peakyuu, cOOmeemcmayouue
COBPEMEHHOMY YPOBHIO PA3GUMUSL HAYKU U COCMABIAIOWUE OCHOBY Ol NOHUMAHUSL CYUWHOCTU HAYYHOUL
KApmumsbl MUpa, npeocmaegieHusi 06 OCHOBHbIX 3AKOHOMEPHOCMAX PA3BUMUSL NPUPOObL, 83AUMOCEAZAX
YenoseKa ¢ NPUPOOHOTL CPedotl, 0 POJIU XUMUU 8 NO3HAHUU IMUX 3AKOHOMEPHOCME,

Nno3HaBamenbHvle MOMUBDL, HANPABIIEHHbIE HA NOJYYeHUe HOBbIX 3HAHUU NO XUMUU, HeoOX00uMble
051 00BsICHEeHUsi HAOIIOAeMblX NpPOYecco8 U SGNeHUll, NO3HABAMENbHOU, UHOOPMAYUOHHOU U
YUMamenbCKoll Kyibmypbl, 8 MOM YUcCie HABbIKO8 CAMOCMOAMENbHOU pabomupl ¢ y4eOHbLMU MeKCmami,
CNPABOYHOU TUMEPAMypPoll, OOCMYNHLIMU MEXHULECKUMU CPeOCMBAMU UHDOPMAYUOHHBIX MEXHONOSULL

unmepec K O00VHeHUI0 U NO3HAHUIO, JH0OO3HAMENbHOCMb, 20MOBHOCMb U CHOCOOHOCMb K
€camoobpazo8anuio, NPOEKMHOU U UCCIe008AMENbCKOU O0eamelbHOCMU, K OCO3HAHHOMY 6bl00py
HAanpasieHHOCMuU U ypoGHs 00yueHus 8 OalbHeluem,

4) ghopmuposanus Kyaiomypwl 300p06bsi.

OCO3HAHUE YEHHOCTU HCUZHU, OMEEMCIEEHHO20 OMHOUEHUSI K C80eM) 300P06bI0, YCMAHOBKU HA
300p06blI 00pA3 HCUZHU, OCO3HAHUE NOCIeOCMBUL U Henpusmue 8peoOHbiX Npusbiuexk (ynompeodieHus
AKO20JI5, HAPKOMUKO8, KYPEHUs), He0OX00UMOCmU cOON00eHUs NPasul 6e30nacHocmu npu oopaujeHuu
€ XUMUYECKUMU 8eujeCmeamu 6 Oblmy U peanrbHOU HCUHU,

5) mpyooeozo éocnumanus:

unmepec K npaKkmuyecKkomy uzyuenuio npogeccuil u mpyoa paziuyHo2o pood, yeajicerue Kk mpyoy
U pe3yrbmamam mpyoosou 0esimeIbHOCMU, 8 MOM YUCLe HA 0CHO8e NPUMEHEHUs NPeOMEemMHbIX 3HAHUU
nO XUMUU, OCOZHAHHBIU 8bIO0OP UHOUBUOYANLHOU MPAEKMOPUU NPOOOIAHCEHUS 0OPAZ08ANHUs C YUEMOM
JIUYHOCMHBIX UHMEPeco8 U CNOCOOHOCMU K XUMUU, OOWECMEEeHHbIX UHMepeco8 U nompebHocmell,
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Ycnewnot npogheccuoHanrbHou 0esimeNbHOCMU U PA38Umus HeoOX0OUMbIX YMEeHUU, 20MOBHOCMb
aoanmuposamvCs 8 NPOGeccUoOHAIbHOU cpeoe;

6) 9Kon02uuecKo20 6ocnumanus:

9KOJI02UYECKU YelecO0OpazHoe OMHOUWEHUE K NPUPOOe KaK UCMOYHUKY JHCU3HU Ha 3emie, OCHOse eé
CyWecmeos8anusl, NOHUMAHUe YEeHHOCMU 300P08020 U 6E30NACHO20 00paA3a HCU3HU, OMEEMCMEEHHOe
OomHouwleHue K COOCMBEHHOMY (QU3UYECKOMY U NCUXUYECKOMY 300p06bl0, OCO3HAHUE YEeHHOCMU
cobnodenuss npasun 6e30nacHo20 nogedeHus npu pabome c GewjeCmeamu, a Maxdxice 8 CUmyayusx,
VZPOAUCAIOWUX 300P0OBBIO U HCUHU TH00ELL;

CNOCODHOCMU NPUMEHAMb 3HAHUS, NoJyYaemvle Npu UYYeHUU Xumuu, OJisl peuleHus 3aoay,
CBA3BAHHBIX C OKpYJicarowell. npupooOHoll cpedotll, Olisi NOBbIUEHUS YPOBHS IKOJOSUYECKOU KYJIbMypbl,
OCO3HAHUA 2100ANbHO2O XaApaKkmepa 3KON02UYECKUX NpobiemM u nymeil uUx peuleHusi nocpeocmeom
MEMOO08 XUMUU, IKOLOSUYECKO2O MBIUACHUS, YMEHUsL PYKOBOOCMBOBAMbC UM 6 NO3HABAMENbHOL,
KOMMYHUKAMUBHOU U COYUATLHOU NPAKMUKe.

Memanpeomemmwie pezyromamot oceoenus OOIT

MertamnpenMeTHble pe3yJabTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOUIMMHUCS MEXIIPEIMETHbIC
MOHATHUS U YHUBEpCcalbHble ydeOHbIE JeiCTBUS (PEryIsITUBHbIE, 103HABATEIbHbIC, KOMMYHUKATUBHBIE),
CIIOCOOHOCTh WX HCIIOJIb30BaHHMS B Y4eOHOH, TIO3HABATEILHOM HM  COIMAJIBHON TIPAaKTHKE,
CaMOCTOSITENIbHOCTh IJITAHUPOBAHUS U OCYLIECTBICHUS y4eOHO! 1eATEIIbHOCTH U OpraHu3aluKl y4eOHOro
COTPY/ZIHUYECTBA C IEJaroraMd M CBEPCTHUKAMH, TOCTPOCHHWE WHAMBHUIYAIBbHOH 00pa30BaTelbHON
TPacKTOPUHU.

Me:xknpenmMeTHble IOHATHSA

[Ipy w3yyeHuu y4yeOHOro mpeaMera OOy4aroIIMECs YCOBEPIIEHCTBYIOT NpUOOpETEeHHbIE Ha
MIEPBOM YPOBHE HaBBIKM paboThl ¢ mH(popMarmei u nomnomHAT ux. OHU cMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBbIBaTh U MHTEPIIPETHPOBAThH COAEPIKAILYIOCS B HUX HUH(OpPMAIIHIO, B TOM YHUCIIE:

® CHUCTEMaTU3UpOBaTh, COIOCTABIIATh, AaHAJIU3UPOBATh, 00OOUIATH W HMHTEPIPETUPOBATH
MH(OpMaLIHIO, COAECPIKALLYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

® BHUICISITH TJIABHYIO M W30BITOYHYIO WH(OPMAILHIO, BBIMOIHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (PAaKTOB, MBICIIEH; MPEACTaBIATh HHPOPMALIMIO B CKaTOW CIOBECHOH (opme (B BHIE TIIaHA
WIM TE€3MCOB) U B HATJISAHO-CUMBOJIMYECKON popme (B Bue TabiuL, rpaduuecKUX CXEM U JIharpaMm,
KapT MOHATUH — KOHIIENTYaJIbHbBIX JHAarpaMM, OIIOPHBIX KOHCIIEKTOB);

® 3aTOJHATH W/WIN JAOMOJIHATH TaOJIUIbl, CXEMBbI, TUArPaMMBbl, TEKCTHI.

B xome wu3yueHuss  yueOHOro mnpenMera oOydaroluecs HOPUOOPETYT OMNBIT NPOEKTHOM
NeSITeIbHOCTH, crocoOcTByrOLIEH BOCITUTAHUIO CaMOCTOSITENIbHOCTH, MHUIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTUBAlMU U 3(PPEKTUBHOCTH Y4eOHOM AedTenbHOCTH. B mponecce
peain3aiy UCXOIHOTO 3aMbICiia Ha MTPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM BbIOUpaTh a/leKBaTHbIE
3aJla4e CpeACTBa, IPUHUMATh PELICHMs, B TOM UYHUCJIE B CUTyalusxX HeonpeaeneHHocTH. OHU moirydaT
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K pPa3pabOTKE HECKOJbKMX BapUAaHTOB PELICHUH, K IOHCKY
HECTaHJApPTHBIX PELICHUH, aHAIN3Y Pe3yJIbTaTOB IIOMCKA M BEIOOPY Haubosee MpuemMiIeMOro PelIeHus.

B cootBerctBUn ¢ ®I'OC OOO BBIAENAIOTCS TPU TPYIIBI YHUBEPCAIBHBIX YUEOHBIX AEHCTBUMA:
PETYJIATUBHBIE, I03HABATEIbHBIE, KOMMYHUKATHBHBIE.

PerynstuBubie YY ]|

1. VYmMeHue caMOCTOSATENIBHO ONpPENENATh LEeNu 00yd4eHUs, CTaBUTh U (POPMYyTUPOBATH HOBBIE
3aJjayd B yuyebe U TIO3HABATENIbHOM JI€ATENbHOCTH, pa3BHUBAaTh MOTHUBBI M HWHTEPEChl CBOEH
MO3HaBaTENbHOM AesTenTbHOCTH. OOy4JaroIMics CMOXKET:

® aHATU3HUPOBATh CYIIECTBYIOIIME U IUIAHUPOBATh Oyaylue o0pa3oBaTeIbHbIE PE3yIbTaThl;

® OmnpeAessaTh COBMECTHO C IEAaroroM KPUTEPHM OLIEHKU IUIAHUPYEMBIX O00pa3oBaTelbHBIX
pe3yNIbTaTOB;

® UJICHTU(UIUPOBATh MPEMATCTBUS, BO3HUKAIOIIME TPH  JOCTH)KEHHH  COOCTBEHHBIX
3arIaHUPOBAHHBIX 00PAa30BATEIbHBIX PE3Y/IbTATOB;

® BLUIBUraTh BEPCUU MPEOOJICHUS NPENSATCTBUH, (OPMYIHPOBATH TUIOTE3bI, B OTAEIHHBIX
Cllydasix — MPOrHO3UPOBATh KOHEUHBIN pPe3ysbTar;
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® CTaBUTh LeNb U (OPMYIMPOBATH 3aa4d COOCTBEHHOW 00pa3oBaTENIbHON IEATETBHOCTH C
Y4ETOM BBISBJIEHHBIX 3aTPYAHEHUN U CYHIECTBYIOIINX BO3MOXKHOCTEH;

® 00OCHOBBIBATH BBIOpPAHHBIE TOAXOAbI W CPEACTBA, HCHOJb3YEMbIC Ui JOCTHXKCHHS
00pa30BaTeNbHBIX PE3YIbTATOB.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBATh MYTH JOCTIDKEHHS IIeNiei, B TOM 4YHCIe
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpATh HamOojee S(PPEKTHBHBIC CIOCOOBI PEHICHHS YYCOHBIX H
MO3HABATENbHBIX 33/1a4. OOyJaOUNIICS CMOXKET:

® oIpeesaTh He0OX0IMMBIE IEUCTBUS B COOTBETCTBHH C YU€OHOI U MMO3HABATEIbHON 3ajaueii 1
COCTABIISITH AJITOPUTM HMX BBIIIOJHEHHUS;

® 000CHOBBIBATh M OCYIIIECTBIIATH BHIOOp HanOosiee 3 (HheKTUBHBIX CITOCOOOB pelIeHUs YIeOHbIX
Y TI03HABATENbHBIX 3a/1a4;

® OIpeesaTh/HaX0AUTh, B TOM YHCJIE U3 MPEAIOKEHHBIX BAPUAHTOB, YCIOBUS I BBITTOTHEHHUS
yueOHOI 1 TO3HABATEILHON 33/1auu;

® BBICTpaMBaTh JKU3HEHHBIE IUIAHBI HAa KpaTKOCpOuHOe Oynyiiee (OmpeaesnsiTh IiesieBble
OpPHEHTHUPBHI, (HOPMYITHPOBATH aJIEKBATHBIC UM 33/1a4H U MpeiaraTh ACUCTBUS, yKa3biBas 1 000CHOBBIBAs
JIOTUYECKYIO MOCJIEIOBATEILHOCTD 11aroB);

® BEIOMpATh U3 MPEAJIOKECHHBIX BAPHAHTOB M CAMOCTOSTEIBHO MCKAaTh CPENCTBA/PECcypChl IUis
pelIeHus 3a/1a4k/I0CTHKEHUS LENH;

® COCTaBJISATH IUIAH PEIICHUS MPOOIIEMBI (ONMCHIBATh KU3HEHHBIA UK BHITOJHEHHS MTPOEKTA,
QJIITOPUTM MPOBEACHUS UCCIIETOBAHMUS);

® OINpeAeyATh MOTCHINAIBHBIC 3aTPYAHEHUS PU PEIICHNU y4eOHOW 1 TI03HABATEIILHON 3a/1a4n
Y HAXOJUTb CPEJICTBA AJISl UX YCTPaAHEHHUS;

® ONKCHIBATH CBOM OMBIT, 0GOPMIISA €ro U Tepeladyd OPYTUM JIOASM B BUJAE alIropuTMa
pellIeHrs MPaKTUYEeCKUX 3a7ay;

® I[IJJAHWPOBATh U KOPPEKTHPOBATH CBOIO MHAMBHIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JESATEIHHOCTH B IIPOIecce AOCTHKEHUS Pe3ylbTaTa, ONpeAesaTh CIIOCOOb! JeHCTBUN B
pamMKax MpeAsIOKEHHBIX YCIOBHH M TpeOOBaHUIl, KOPPEKTHUPOBATh CBOU JECWCTBHUS B COOTBETCTBUU C
u3MeHsoencs cutyanuei. OOyyaromuncs CMOXKeT:

® pasnuyYaTh Pe3yabTaThl U CIIOCOOBI NEHCTBUM MPU JOCTUKEHUH PE3YJIbTATOB;

® OmNpeieNsITh COBMECTHO C TENaroroM KpUTEPHH JOCTIKEHHS TUIAHUPYEMBIX pe3yJIbTaToB U
KPUTEPHUH OLICHKU CBOEH yueOHO! AeATeNbHOCTH;

® CHCTeMaTH3UpOBaTh (B TOM YHCIIE BBHIOMpATh NPUOPUTETHBIC) KPUTEPHUH JTOCTHIKEHHS
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH J1eATEIbHOCTH;

® 0TOMpPaTh HHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH JIEATENIEHOCTH, OCYIIECTBISITH CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTH B paMKaX MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUI;

® OIICHHWBATH CBOIO JIEATEIHHOCTh, AHAIM3HUPYS W apTYMEHTHPYs NMPHUYUHBI JOCTHKCHHS WIIH
OTCYTCTBHSI IIJITAHUPYEMOTO PE3yNbTaTa;

® HaXOAWTh HEOOXOJMMBIE W JTOCTATOYHBIE CPEJCTBA JJISI BBHIIIOJHEHUS YYEOHBIX ICHCTBUI B
M3MEHSIOIIENCS CUTYalluY;

e paboTasi 1o CBOEMY IIJIaHy, BHOCUTH KOPPEKTHUBHI B TEKYIIYIO IS TETLHOCTH HA OCHOBE aHAIM3a
M3MEHEHHMH CUTYalluu JJIs OJTy4eHHs 3allJIaHMPOBAHHBIX XapaKTePUCTUK/TIOKa3aTeNeil pe3ybrara;

® YCTAaHABIMBATh CBSA3b MEXKIY T[IOJYYCHHBIMH  XapaKTepUCTHKAMU  pe3yiabTata H
XapaKTepUCTUKAMHU Tpolecca AESITEIbHOCTH M 10 3aBEPIIECHUH JIEATeIbHOCTH MpeJlaraTh W3MEHEHHE
XapaKTePUCTHK MPOIECcca IS TOTYIEHUS YITYIIIeHHBIX XapaKTePUCTHK Pe3yiIbTara;

® COOTHOCHUTH CBOM JI€HCTBUS C LIEIbIO 0OyUEHHUSI.

4. YMeHue OLEHMBaThb NPABWJIBHOCTh BBIIIOJIHEHUS Yy4yeOHOW 3ajayd, COOCTBEHHbIE
BO3MOKHOCTH €€ perieHust. O0yJaromuics CMOXKeT:

® OTpeAeTATh KpUTSPUH MTPABHIBLHOCTH (KOPPEKTHOCTH) BBHITIOJTHEHUS yIeOHOM 3a1auu;

® aHAIM3UPOBAaTH M OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOUIETO WHCTPYMEHTApHs IS
BBITIOJTHEHHS YIEOHOMU 3a/1a4u;

® cBOOO/IHO TOJIb30BAaThCS BBIPAOOTAHHBIMU KPUTEPHSIMHU OLIEHKH M CAMOOLIEHKH, UCXOAS U3
IEJTA ¥ UMEIOIINXCSI CPEJICTB;

® OIICHMBAaTh MPOJIYKT CBOEGH JEATENbHOCTH MO 3aJaHHBIM H/MIM  CaMOCTOSITEIbHO
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OTIpeIeTICHHBIM KPUTEPHUSIM B COOTBETCTBUU C IEIBIO NESTEIILHOCTH;

® 00OCHOBBIBaTh JOCTHKMMOCTH LI€TH BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

® (uKCHUPOBATh U AaHAJTM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Biagenme ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, MPUHSITHS PEIICHUN U OCYIIECTBICHHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM M MO3HABATEIbHOU AesTeNbHOCTH. O0yJaromuiics CMOXKET:

® aHaTM3HUPOBATh COOCTBEHHYIO YYEOHYIO M TIO3HABATEIBHYIO JIEATEIHHOCTh U JICATEIBbHOCTH
JOpyrux o0y4yarouxcs B Mpolecce B3auMOIPOBEPKH;

® COOTHOCUTH pealbHBbIC M IUIAHUPYEMbIC DPE3yJabTaThl WHAMBHAYAILHOH 00pa3oBaTenbHOU
NesTeNbHOCTM W JeNaTh  BBIBOABL O MPUYMHAX €€  yCHemHOCTU/3((EeKTUBHOCTH WU
HeyCIenHoCTH/Hed ) (HeKTUBHOCTH, HAXOIUTh CIIOCOOBI BHIX0/Ia U3 KPUTHIECKON CUTYaIUH;

® [pPUHUMATh pElIeHHE B y4eOHOI CUTyalluH U OLIEHUBATh BO3MOKHBIE [TOCIIEACTBUS IPUHSATOTO
pelIeHus;

® OIpeeNsaTh, Kakhue JEHCTBUS M0 PelIeHUI0 y4eOHOU 3a7auu WK MapaMeTpbl 3TUX JACHCTBUIA
MIPUBEIIN K MOJIYYCHUIO UMEIOIIETOCS MPOAYKTa yUeOHON AeSITETbHOCTH;

® JIEMOHCTPUPOBATH IIPUEMBbI peryisiuu COOCTBEHHBIX
NCUXO(QHU3HOIOTMYECKIX/IMOIIMOHAIBHBIX COCTOSHHIM.

ITo3znaBarenbHbIE YY |

6. VYMeHue onpeneNnsaTh IOHSATHS, CO3AaBaTh OOOOIICHMS, YCTaHABJIMBATH AaHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BHIOMpATh OCHOBAaHUS W KPUTEPUM MM KIacCH(UKAIIHH,
YCTaHABIIMBATh TPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHUE, YMO3AKITIOUCHHE
(MHIYKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BBIBObL. O0yJaromuiics CMOXKET:

® 1o0HUpaTh CJIOBA, COMOMAYMHEHHBIC KIIFOUEBOMY CIIOBY, ONPEACISIONINE €r0 MPU3HAKH H
CBOMCTBA;

® BEBICTPAMBATH JIOTUYECKYIO IIETIOYKY, COCTOSIITYIO U3 KIFOYEBOTO CI0BA M COTIOAYMHEHHBIX EMY
CJIOB;

® BBIJICIATH OOIINN MPU3HAK WM OTIUYHE JIBYX HJIU HECKOJIBKHX IMPEIAMETOB WIH SIBICHUU U
OOBSICHATH UX CXOACTBO WJIHM OTINYHS;

® O0BCIUHATH NMPEAMETHI W SIBJICHHUS B TPYIIBI 10 ONPEACICHHBIM MPU3HAKAM, CPaBHUBATH,
KJaccuuIpoBarh ¥ 000011aTh (DaKThI U SBIICHNUS;

® Da3TUYATH/BBIJCIATH SBICHUE U3 OOIIETO psaa IPYTHX SBICHHUIM,

® BBIJICNIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U HAOMIOAEMBIX SIBICHUN WM COOBITHI, BBISBIISATH
MPUYMHBI BOSHUKHOBEHHUS HAOIIOTAEMBIX SBJICHUHN HITH COOBITHH;

® CTPOUTH PACCYXKACHHE OT OOIIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBICHUSM U OT YaCTHBIX
SIBJICHUH K OOIITM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHHE HA OCHOBE CPABHEHHS MPEAMETOB U SBICHUI, BBIACISAA MPH 3TOM HX
oO11ve MpU3HAKU U Pa3Inyus;

® 3j1araTh MOJYYCHHYIO HH(OPMAIINIO, UHTEPIPETHPYS €€ B KOHTEKCTE pPelIaeMoi 3a1auu;

® CaMOCTOSATEIHHO YKa3bIBaTh HA MH(OPMAINIO, HYXIAOIIYIOCS B MPOBEpKE, Mpeaiarath H
MIPUMEHSITH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH UH(POPMAITUH;

® OOBSICHSITH SIBJICHHS, ITPOIIECCHI, CBSI3U U OTHOIIICHUS, BBISBIISIEMBIC B X0JI¢ IO3HABATEIILHOW H
UCCIIeIOBATENLCKOM 1eATEeIbHOCTH;

® BBISABIIATH U HA3BIBATH PUYHUHEI COOBITHS, SIBIICHUS, CAMOCTOSITSIIEHO OCYIIIECTBIISIS TPUYIUHHO-
CIICJICTBEHHBIN aHAIIN3,;

® JieJIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HbIX TOYCK 3PCHHUSI, TIOITBEPKIATh BHIBOI
COOCTBEHHOM apryMEeHTaIUeH UIH CAMOCTOSATEIHHO MOMy4YEHHBIMU JAaHHBIMHU.

7. YMeHHWe co3JlaBaTh, MPUMEHSATH U IIPe0OPa30BBIBATH 3HAKH U CHMBOJIBI, MOJCITH H CXEMBI JISI
pelieHrs yueOHBIX U MMO3HABATENbHBIX 3a/1a4. OO0yUYaronuiicss CMOXKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM IIPEIMET H/HWJIN SBJICHHE,

® OIpeNeNsaTh JOTHUECKHUE CBSI3U MEXKIY NpeaMeTaMH W/WIH SIBICHUSMU, 0003HAYaTh JaHHBIC
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

® co3JaBaTh aOCTPAKTHBIN WM peaIbHBIN 00pa3 MpeaMeTa U/UiH SBICHUS;

® CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIIOBHH 3aJ1a4yl W/WIH CTI0C00a €€ peIIeHus;

® coznaBaTh BepOaibHBIC, BEIIECTBEHHbIE U WH(GOPMAIMOHHBIE MOJENH C BBIICICHHEM
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CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA IS OTIPEIeNIeHUs Crloco0a PEIIeHUs 3a/1aul B COOTBETCTBHH C
CUTYyallUEeH;

® T[IEPEBOAUTH CIOXKHYIO IO COCTaBY (MHOTOACIEKTHYIO) MH(POPMALNIO U3 TpapUIecKoro miu
(hopMaM30BaHHOTO (CUMBOJIBHOTO) MPEJCTABICHUS B TEKCTOBOE U HA00OPOT;

® CTPOUTH CXEMY, ITOPUTM JEHCTBUS, UCIPABIIATH WK BOCCTAaHABIMBATh HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHusI 00 00BEKTE, K KOTOPOMY MIPUMEHSIETCS alITOPUTM;

® CTPOUTH JOKA3aTEJIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHaTM3UPOBATh/peICKCUPOBATh OMBIT pa3pabOTKU U peanu3aluyl Y4eOHOro IPOEKTa,
UCCIIEIOBaHMs (TEOPETHUECKOTO, SMIMPUYECKOT0) C TOUKM 3PEHHUS PEIICHUs! MPOOJIIEMHON CHUTYaIluH,
JOCTUKEHHSI TIOCTABJICHHOM 1IeJTM 1/WJIM Ha OCHOBE 33/IaHHBIX KPUTEPUEB OLICHKH MPOAYKTa/pe3yibTara.

8. CwmpicnoBoe ureHne. OOyJarOIUNACs CMOKET:

® HAaXOJuUTh B TeKkcTe TpedyeMyro wuHPoOpManuioo (B COOTBETCTBUM C LEISIMH CBOEH
TEATEIIbHOCTH );

® OpHEHTHUPOBATHCSI B COAEPKAHUM TEKCTa, TIOHUMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aUMOCBSI3b ONMKMCAHHBIX B TEKCTE COOBITUH, SIBJICHUMN, POIIECCOB;

® DpE3IOMHUPOBATh IJIaBHYIO MJICIO0 TEKCTA;

® 1peoOpa3oBbIBaTh TEKCT, MEHSSI €r0 MOJAIBHOCTH (BBIPAXKEHHE OTHOIIEHUSI K COAEP KAHUIO
TEKCTa, LIEJIEBYI0 YCTAHOBKY PE4M), HHTEPIPETUPOBATH TEKCT (XYA0KECTBEHHBIN U HEXY10KECTBEHHBIH
— y4eOHBIi, HayYHO-TTONYJISIPHBIN, UHPOPMAIIMOHHBIH);

® KPUTHYECKH OLEHUBATH COJEpKaHUE U (POPMY TEKCTa.

9. ®opmupoBaHHE€ W PA3BUTHUE HSKOJOTUYECKOTO MBIIUICHHS, YMEHHE MPUMEHITh €ro B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOH, COIMAJIbHON MNpPAaKTUKE M Mpo(hecCHOHATbHON OpHEHTalUHU.
OO0yyJarommiics CMOXeET:

® OIIpesesITh CBOE OTHOIIEHHE K OKpYXKarollel cpene, K COOCTBEHHOM cpesie 0OuTaHus;

® aHATU3UPOBAThH BIUSHUE IKOJOTHYECKUX (DAaKTOPOB Ha Cpelly OOUTAHUS KUBBIX OPTaHU3MOB;

® [IPOBOJUTH NPUYMHHBINA U BEPOSITHOCTHBIM aHAIM3 Pa3IMYHbIX SKOJIOIMUECKUX CUTYallHil;

® [POTHO3UPOBATH M3MEHEHHS CUTYyallMu MPU CMEHE NEHCTBUS OAHOrO (akTopa Ha JIPYyrou
daxrop;

® DpACIpPOCTPAHATH SKOJOTHYECKHE 3HAHUS U Y4aCTBOBATh B MPAKTUYECKUX MEPOMPUATHUAX IO
3alIUTE OKPYKAIOLIEH CPEIbl.

10. Pa3BuTHe MOTHMBAaLlMM K OBJIQJCHUIO KYJIbTYpOW aKTHBHOTO HCIOJB30BAHUS CIOBApew,
CIPAaBOYHHMKOB, OTKPBITBIX MCTOYHUKOB HHGPOPMAIMM M JJIEKTPOHHBIX IOMCKOBBIX CHCTEM.
OOyyJaromuiics CMOXeT:

® OIpeneisTh HEOOXOAWMBbIE KIIIOUEBbIE ITOMCKOBBIE CJIOBa U (OPMHUPOBATH KOPPEKTHBIE
ITOMCKOBBIE 3aIIPOCHI;

® OCYLIECTBIISTh B3aUMOJIEHCTBUE C 3JIEKTPOHHBIMH TOMCKOBBIMU CHCTEMaMH, 0a3aMy 3HaHUM,
CIPaBOYHHUKAMU;

® (QopMUPOBAaTH MHOKECTBEHHYIO BBIOOPKY M3 Ppa3IMYHBIX MCTOYHHUKOB HHGOpMaLuu AJis
00BEKTUBM3ALIUYU PE3YJIbTaTOB MIOMCKA;

® COOTHOCHUTH MOJYYEHHbIE PE3Y/IbTATHI IOMCKA C 3a7ja4aMu U LIEJIIMU CBOEH €S TEIIbHOCTH.

Kommynukarusublie YY ]

11. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYJHHYECTBO C IMEJaroroM U COBMECTHYIO
JeSTeIbHOCTD C MEJaroroM U CBEpCTHUKAaMU; paboTaTh MHIMBUAYAJIBHO U B TPYIIE: HAXOIUTH o01iee
pelieHre W paspeuiatb KOH(DIUKTHI HA OCHOBE COIJIACOBAaHUS TMO3UIUN M ydeTra HHTEPECOB;
(bopMyIHMpOBaTh, APTYMEHTUPOBATh U OTCTaUBaTh CBOE€ MHEHHE. O0yJaromUiCs CMOXKET:

® OIIpesesITh BO3SMOXKHBIE POJIM B COBMECTHON J€STENIbHOCTH;

® UIrpaTh ONPEECICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

® [pUHUMATh TO3MUIMIO COOEceHHKa, MOHMMAas MO3UIMIO JAPYroro, pazjiudaTth B €ro pedu
MHEHHE (TOUKY 3peHus), J0Ka3aTeIbCcTBa (ApryMEHTHI);

® OompeneisTh CBOM JEWCTBUS U JIEHCTBUS TMapTHEpa, KOTOpbIE CIOCOOCTBOBAIM WM
MPETSITCTBOBAJIM MPOTYKTUBHOM KOMMYHHKAITUH;

® CTPOUTH MTO3UTUBHBIE OTHOIIEHHUS B Ipoliecce y4eOHOM U M03HABATEIbHON AESITETbHOCTH;

® KOpPPEKTHO M apryMEHTHMPOBAaHHO OTCTAaWBaThb CBOIO TOYKY 3PEHHUs, B JHUCKYCCHUH YMETbH
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BBIIBUTATh KOHTPAPTYMEHTHI, iepepa3upoBaTh CBOIO MBICIIb;

® KPUTUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, YMETh IPU3HABATh OIIMOOYHOCTH CBOETO
MHEHUS (€CTT OHO OIMIMO0YHO) U KOPPEKTUPOBATH €T0;

® [pejJiarath ajJbTepPHATUBHOE pellleHre B KOHGIUKTHON CUTYaIUH;

® BBICIATH OOIYIO TOUKY 3PEHHS B JUCKYCCHU;

® JI0rOBapHBaThCs O MpaBUJIaX U BOMPOCAX NIl OOCYKIECHUS B COOTBETCTBUU C MOCTABICHHOM
repe. rpyImnon 3a1a4yen;

® OpraHu3oBbiBaTh 3 (GEKTHBHOE B3aMMOJCHCTBHE B Tpymne (ONpelesiarTh oO0Iuue Lei,
pacnpenenaTb poiau, J0roBapyuBaThes APYr ¢ APYTOM U T. 1.);

® YyCTpaHATh B paMKax Juajiora pa3pblBBl B KOMMYHHKAI[MH, OOYCJIOBJICHHBIC
HETMIOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI cOOeCeHNKA 3a1auu, POPMBI UIIH COJICPIKAHUS JHAJIoTa.

12. YMeHue OCO3HaHHO HCIIOJNIB30BaTh pEUYEBbIE CpPEICTBA B COOTBETCTBUM C 3ajayeid
KOMMYHHUKAIIMH JUIS BBIPQKEHUS CBOMX YYBCTB, MBICICH M MOTpeOHOCTEH UIsl MIaHUPOBAHUS H
peryiasiiud CBOEH JEATEIbHOCTH; BIAJCHHE YCTHOM M IHCbMEHHOM pPEYb), MOHOJIOTMYECKOMN
KOHTEKCTHOH peubto. OOyJarouiicss CMOKET:

® ompelesaTh 337adyy KOMMYHHKAllMd M B COOTBETCTBMM C HEHl OTOMpaTh M HCIOJIb30BATh
peueBbIE CPECTBA;

® MpEACTaBIATh B YCTHOW WM NHCbMEHHOW ¢GopMe pa3BEepHYTHIM IJIaH COOCTBEHHOM
NeSITENIbHOCTH;

® Co0JI0/1aTh HOPMBI TyOTHMYHOM peyu, periaMeHT B MOHOJIOTE U JIUCKYCCUU B COOTBETCTBHH C
KOMMYHHKaTUBHOM 3aJa4eil;

® BBICKA3bIBaThb U OOOCHOBBIBATH MHEHHE (CYXICHHE) M 3alpaliuBaTh MHEHUE MapTHEpa B
pamKax Juaiora;

® [pPUHUMATh PEIICHHE B XOJI€ IMajora U COTJIacOBBIBAThH €ro ¢ COOECETHUKOM;

® C03/1aBaTh MMCbMEHHBIE TEKCTHI PA3JINYHBIX TUIIOB C UCTIOIH30BAHUEM HEOOXOIUMBIX PEUEBBIX
CPEICTB;

® 1ICIIOJIb30BaTh CPEJCTBA JIOTMYECKOW CBS3M MJI BBIJIEIECHUS CMBICIOBBIX OJIOKOB CBOEIO
BBICTYILICHHUS;

® 1ICII0JIb30BaTh BepOalibHble U HEBEpOAIbHbIE CPEACTBA B COOTBETCTBUU C KOMMYHHMKAaTUBHOM
3aJaveii;

® OleHUBaTh YPPEKTUBHOCTH KOMMYHHUKAIIUU TI0CTIE €€ 3aBEPIICHHUS.

13. ®opmupoBaHUe U pa3BUTHE KOMIIETEHTHOCTH B 0OJIACTH HCIIOJIb30BaHUS MHPOPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJorui (nanee — MKT). OOyvaronuiics CMOXKET:

® [[eJICHANPaBJICHHO MCKaThb M HCIOJIb30BaTh MH(OPMAIMOHHBIE PECYpChl, HEOOXOIUMBIE IS
penieHust yueOHbIX U MPaKTUUECKHUX 3a/1a4 ¢ momoibsto cpeacts UKT;

® ICMONB30BaTh IS Tepefaud CBOMX MBICIEH €eCTeCTBEHHbIE M (OpMaNbHBIE S3BIKH B
COOTBETCTBHUH C YCIOBUSMU KOMMYHUKAIINH;

® OIepUpOBaTh JAaHHBIMU MPU PEIICHUH 334U,

® BBIOUPATH aJIEKBATHBIE 33]]a4€ HHCTPYMEHTHI U UCII0JIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTUH JUISI
penieHrs y4eOHBIX 3a7ay, B TOM YHCIE JUIS: BBIUMCICHUS, HAUCAHUS MHUCEM, COUMHEHUH, HOKIAI0B,
pedeparoB, co3laHus IPE3EHTALNN U Jp.;

® IICIIOJIH30BaTh HH(POPMAIIMIO C YUETOM STUYECKHX U MPABOBBIX HOPM;

® cozlaBaTh IUQPOBBIE PECypChl pa3HOrO THUIMA M JJs Pa3HbIX ayAUTOpUN, COONIOAATH
MH(OPMAIIMOHHYIO TUTUEHY U TIpaBmia HH(GOPMAIIMOHHON OE€30MaCHOCTH.

IIpeomemnsie pezynomamot oceoenus OOI1

BbinycKHUK Hay4uTCH:

® XapaKTepH30BaTh OCHOBHBIC METOBI TIO3HAHUS: HAOIIOICHHE, H3MEPEHHE, IKCIIEPHMEHT;

® OIMMCHIBATh CBOMCTBA TBEPIIBIX, KUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIJEISS UX CYIIECTBECHHBIC
MIPU3HAKY;

® DPACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH «aTOM», «MOJIEKYNIa», «XUMUYECKUI
AJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOXKHOE BEIIECTBO», «BAJEHTHOCTHY», «XMMMYECKas PEaKIUs»,
WCTIONB3Ys 3HAKOBYIO CUCTEMY XMMHU;



® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON T€OPUH;

® paznuyaTh XUMUYECKUE U (PU3NUECKHE SIBICHUS;

® Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

® OMpeeNnsiaTh COCTaB BEUIECTB MO uxX Gopmynam;

® OIpeNesATh BAIGHTHOCTh aTOMa 3JIEMEHTA B COCAMHEHUSX;

® OIpenesATh TUIl XUMUYECKUX PEaKLUi;

® Ha3bIBaTh IPU3HAKH U YCJIOBHS IMPOTEKAHUS XUMUUYECKUX PEAKIIHl;

® BBIABJISATH MPU3HAKHU, CBHUJETEIHCTBYIOIIME O MPOTEKAHUM XHWMHUYECKOW peakluu Ipu
BBIITOJIHEHUM XUMHYECKOTO OIbITA;

e cocTaBiATh GOPMYIIbl OMHAPHBIX COCAMHEHUN;

® COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIUN;

e coOxrogarh npaBuia 6e30MacHOi paboThI MPU MPOBEACHUU OIBITOB;

® [10JIb30BaThCA J1a00PATOPHBIM 00OPYIOBAHUEM U MOCYAOM;

® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB;

® BEIUUCIIATH MACCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTa 10 (hopMyIie COeTUHEHUS;

® BBIYUCIIATH KOJMYECTBO, O0BEM WM MacCy BEIIECTBA IO KOJUYECTBY, O0OBEMY, Macce
pEeareHToB WX MPOAYKTOB PEaKIINH;

® XapakTepu3oBaThb (PU3MYECKHME M XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOJA H
BOJIOPOAA;

® [0Jy4yaTh, COOMPATh KUCIOPO U BOJIOPO/I;
pacro3HaBaTh ONBITHEIM ITYyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO/I, BOJOPO/I;
pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;
PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3PPEKT peakinmy», «MOJISIPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/IbI;
PacCKpbIBaTh CMBICII IOHATUS «PaCTBOP»;
BBIYMCIISITH MAaCCOBYIO JIOJIIO0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MIPUTOTOBJISATH PACTBOPHI C ONPEACICHHOW MacCOBOM J0JI€l PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COEIMHEHUS U3YUYEHHBIX KIACCOB HEOPTAHMUECKUX BEIIECTB;
XapakTepU30BaTh (HU3UIECKUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEILIECTB: OKCHUJIOB, KMCIIOT, OCHOBAHMI, CONEH;

® ONpeaensATh NPUHAJICKHOCTh BEIIECTB K ONPEACICHHOMY KJIACCy COSUHEHU;

® cocTaBIATh GOPMYIBI HEOPTAaHUYECKUX COCTUHEHUH U3yYEHHBIX KJIACCOB;

® [POBOJAMTH OINBITHI, MOATBEPKIAIOIINE XHUMHYECKHE CBOWCTBA HW3YUYEHHBIX KJIIACCOB
HEOPTraHUYECKHX BEIECTB;

® pacmo3HaBaTh OMNBITHBIM IIYyTEM PACTBOPHI KHUCJIOT W INEJIOYeH IO M3MEHEHHUIO OKpPACKHU
WHJUKATOPA;

® XapaKTepU30BaATh B3aMMOCBA3b MEXAY KJIACCAaMH HEOPTAHUYECKUX COECUHEHU;

e packpsiBaTh cMbici [leprnoanueckoro 3akona .M. Menaeneena;

e O0OBACHATH (PU3UYECKUN CMBICT aTOMHOTrO (IOPSIKOBOI0) HOMEpa XMMHYECKOI'O IJIEMEHTA,
HOMEPOB IPYMIbI U IepHoJia B nepuoanueckon cucreme [.11. Mennaeneena;

® OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHsSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpe/esiax
MaJIbIX TIEPUOJIOB U TJIABHBIX TTOATPYIIIT;

® XapaKTEepPU30BaTh XMMHUYECKHUE dJIEMEHTHI (0T BOJAOPO/Ia 10 KaJIBIUsI) HA OCHOBE X TTOJIOKEHUS
B nepuoandeckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEH CTPOSHUS MX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHUs aTOMOB MepBbIX 20 351eMEHTOB nepuoandeckoil cucremsl .M.
MeHnpeneena;

® PACKpBIBATh CMBICII MOHATHN: «XUMHUYECKAs CBI3bY, «AJEKTPOOTPHUIIATEITLHOCTD;

® XapaKTepU30BaTh 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUTMUECKOM
peIIeTKY;

® ONpEeaeATh BUJI XUMUYECKON CBSI3W B HEOPTaHUUECKUX COCTMHEHUSX;



e u300pakaTb CXEMbI CTPOCHHS MOJICKYJ BEIIECTB, OOpPA30BaHHBIX pa3HBIMU BUIAMHU
XHUMHYCSCKHUX CBSI3CH;

® paCKpBIBATh CMBICI IOHATHI «HOHY, KKATHOHY, «AHUOHY, «3JIEKTPOJIUTBIY, «HEIICKTPOIHUTHI»,
(QJIEKTPOJIMTUYCCKAS JUCCOIMAIUN), «OKHCIUTENbY», «CTCIMCHb OKHCICHUS» «BOCCTAHOBUTEIDY,
«OKHCJICHUEY», BOCCTAHOBJICHHUEY;

® OIpENeNATh CTENEeHb OKUCICHHUS aTOMa 3JIEMEHTa B COCIMHCHHH;

® pacKpBIBATh CMBICI TEOPHH DIICKTPOIUTHUCCKON TUCCOIUALINH;

® COCTaBJIATh YPABHEHUS JIEKTPOJIMTHYCCKOM JUCCOIUAIINU KHCIIOT, IEJIOUCH, COJIei;

® OOBSICHATH CYIIHOCTh MPOIECCa AJICKTPOJUTUYCCKOW JUCCOIMAIMA M PEAKIHid HOHHOTO
oOMeHa;

® COCTaBIISTh MOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHEHHSI PEAKIIMU OOMCHA;

® OIpeeNATh BO3MOXHOCTh MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa,

® [POBOJUTH PEAKIIMHU, TOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB;

® OIpENeNATh OKUCIUTEb U BOCCTAHOBHUTED;

® COCTaBJISATh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIIHIA;

® Ha3bIBaTh (PAKTOPHI, BIHSIONIME HA CKOPOCTh XUMHUYECKOI peakiny;

e Iaccu(UIMPOBATh XUMHUCCKHE PEAKIIMHU 110 PA3INYHBIM MPHU3HAKAM;

® XapaKTEepH30BaTh B3aUMOCBS3b MEXK/y COCTABOM, CTPOCHHUEM M CBOMCTBAMH HEMETAJLIOB,;

® [POBOJWTH OMBITHl 10 IMOJYYCHHUIO, COOMPAHUIO W M3YYCHHUIO XHUMHUYCCKMX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOrO ra3a, aMMHUaKa,;

® pacIo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIICCTBA: YIIICKUCIIBINA Ta3 U aMMHAK;

® XapaKTepPH30BaTh B3aHMOCBSI3b MEXy COCTABOM, CTPOCHHEM U CBOHCTBAMH METAJLIOB;

e Ha3bIBaTh OPraHUYECKHUE BEIECTBA MO WX (OpMyJie: METaH, STaH, STHICH, METaHOJ, STaHOJ,
TJIMICPUH, YKCYCHAsl KMCI0Ta, aMUHOYKCYCHAsl KMCJI0Ta, CTCApUHOBAs KUCIIOTA, OJICMHOBAsl KHCJIOTa,
[JIFOK033;

e OIICHUBATh BIIMSAHHE XUMHUYCCKOTO 3arPsA3HEHHS OKPYIKAIOIICH CPe/Ibl Ha OPraHU3M YEI0BEKa;

® TPaMOTHO OOPAIAThLCS C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HU

® OIPECNIATh BO3MOKHOCTh MPOTEKAHUS PEaKIUii HEKOTOPBIX MPEACTABUTENICH OpraHnYeCKUX
BEIIECTB C KMCIOPOIOM, BOJOPOIOM, META/IIAMH, OCHOBAHUSIMH, T'aJIOT€HAMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® GbI0BUCAMDb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CEOUCMEAX 8eujecma
HA OCHOBE UX COCMABA U CMPOEHUS, UX CNOCOOHOCIU 6CMYNAMb 6 XUMUYECKUe PeaKyuu, o Xxapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PEaKYUll,

® Xapaxkmepuzosams Gewecmea Nno COCMAagy, CMPOEHUI0 U CEOUCMEAM, YCMAHAGIUBAMb
NPUYUHHO-CLEOCMBEHHbLE C83U MEHCOY OAHHBIMU XAPAKMEPUCTIUKAMU 8eUjeCmEd,

® COCmMaensmv MONCKVIAPHbIE U NOJHbIE UOHHbIE YPAGHEHUs. NO COKPAUJCHHbIM UOHHBIM
VDABGHEHUSIM,

® NPOCHO3UPOBAMb  CHOCOOHOCMbL — Gewjecmeéd  NPOSIGIsAMb  OKUCTUMENbHbIE WU
B0CCMAHOBUMENbHBLE CEOUCMEA C YUEMOM CMeneHell OKUCIeHUs. 2NEMEHMO8, BX00SUUX 8 €20 COCMAS8;

® COCMaensAMy YPAGHEHUs. PeaKyuil, COOMEENMCMEYIOUUX NOCIe008aMENbHOCIU NPeSPAUYeHUlL
HeOp2aHUu4ecKux 6ewecms pa3iuihblx Kiaccos,

® gbldGUCAMb U NPOGEPAMb IKCNEPUMEHMATLHO 2SUNOME3bl O Pe3yIbmamax 6030eucmaust
PA3IULHBIX PAKMOPOS HA USMEHEHUE CKOPOCIMU XUMUYECKOU PeaKyull;

® UCNONL306aMb NPUOOPEmeHHble 3HAHUSL O IKOLOSUYECKU 2PAMOMHO20 NOBEOCHUs 8
OKpYydrcaroueli cpeoe;

® UCNOIL306aMb NPUOOPEmeHHble KIYegble KOMNEMEeHYUU NpU GbINOJIHEHUU NPOEKmos U
VUEOHO-UCCIE08AMENbCKUX 3a0a4 NO U3YYEHUIO CBOUCMS, CNoCcob08 NONYVYeHUs. U PACHO3HABAHUSL
geujecma;

®  00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCaX,

® Kpumuuecku OMHOCUMbCS K NCeBOOHAVUHOU UHGOpMayul, Hed0OPOCOBeCMHOU peKlame 8
Ccpeocmeax Maccosoll uHgopmayuu;
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® 0Co3HABAMb 3HAYEHUE MeOPemUu4ecKUx 3HAHUL NO XumMuu Ol NPAKMUYecKol 0esmeibHOCmu
yenoeexa,

® co30asamv MoOenu U cxemvl 05l peuleHuss YUeOHbIX U NO3HABAMENbHLIX 3A0ay, NOHUMAMb
HeobXo0uMocms  coOM00eHUsT NPeOnuUcanull, npeorazaemvix 8 UHCMPYKYUAX NO UCHOIb308AHUIO
JIeKapcme, cpeocma OblmoBol Xumuu u op.
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2. Copaep:xkaHue y4eOHOI O mpeamMeTa

B cucreme ecTecTBEeHHOHAYYHOTO 00pa30BaHUS XUMUS KaK YIeOHBIN MMPEIMET 3aHUMAET BAXKHOE
MECTO B IMO3HAHUHU 3aKOHOB MPUPOABI, (HOPMHUPOBAHMM HAYYHOW KapTHHBI MHpPA, CO3/1aHUU OCHOBBI
XUMHUYECKHUX 3HAHUH, HEOOXOJUMBIX VISl IOBCEAHEBHOM JKU3HH, HABBIKOB 3JI0POBOTO M OE30MMACHOTO JIJIs
YesioBeKa U OKPYKarollel ero cpeasl o0pas3a )KU3HH, a TAKKE B BOCIIUTAHUHU SKOJIOTUYECKON KYJIbTYPBHI.

YCHenHocTh M3y4eHHs] XMMHH CBS3aHA C OBJAQJICHUEM XHMHUYECKUM S3BIKOM, COOIIOJCHHEM
npaBwi  Oe3omacHOW pabOThl MPU  BBIMNOJHEHHMM XHWMHUYECKOTO OJKCIEPUMEHTa, OCO3HAHUEM
MHOT'OYHUCJICHHBIX CBSI3€M XUMUU C IPYTUMHU MPEIMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BKiIFO4YaeT B ce0s1 OCHOBBI HEOPTraHUYECKOM M OpraHMYecKor XuMuu. [ 1aBHOM naeei
MporpamMMbl SIBJIIETCS CO3/laHue 0a30BOr0 KOMILUIEKCA OMOPHBIX 3HAHMM MO XUMHUU, BBIPAKECHHBIX B
(dbopMe, COOTBETCTBYIOLIEH BO3PACTy 00yUYaIOIINXCS.

B conepxanuu gaHHOTO Kypca MpeacTaBieHbl OCHOBOIIOIAralOINEe XUMUYECKUE TEOPETUUECKUE
3HaHMS, BKIKOYAIOLIME U3yUYEHNE COCTaBA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOECHMUS,
MIPOTHO3UPOBAHUE CBOWCTB BEIIECTB, MCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX MPEBpAIICHUN U
IyTEH YIpaBICHUS UMHU B LIEJISAX MOJYYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTnyueckyto OCHOBY M3YYECHHSI HEOPTraHUYECKON XUMHUM COCTABIISIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuonnueckuii 3akon /.M. MenneneeBa ¢ KpaTKUMU CBEACHUSIMU O CTPOCHUM aTOMa, BUJAX
XUMHUYECKOH CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKITUN.

B u3ydenun kypca 3HayuTeNbHAs POJIb OTBOAUTCS XMMHUYECKOMY 3KCIEPUMEHTY: MPOBEACHUIO
MPAKTUYECKUX U JIA0OPATOPHBIX pPabOT, OMHCAHWUIO PE3YJbTATOB YYCHHUYECKOTO JKCICPHMEHTA,
COOJIIOICHUIO HOPM U MIPaBHJI O€301MacHOM pabOThl B XUMUYECKOU 1a00paTopuu.

Peanuzamnusi maHHOW TporpaMmbl B Tpolecce OOy4YeHHUs MO3BOJIUT OOYYalOUIMMCSI YCBOUTH
KJIFOUEBBIE XUMUYECKHE KOMIIETEHLIUHU U MTOHATH POJIb U 3HAYEHUE XUMUH CPEAU IPYTUX HAYK O IPUPOJE.

Wsydyenne mnpenmera «XuMHS» B 4YacTd (QOPMHUPOBAHUS Yy OOYyYaAIOMUXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOEHUS OOIICHAYYHBIX METOJOB (HaONIOJeHHE, H3MEPEHHEe, JKCIEPUMEHT,
MOJICIUPOBAHNE), OCBOCHMS TMPAKTUYECKOTO TMPUMEHEHHS HAYYHBIX 3HAHMM OCHOBAaHO Ha
MEXIMPEIMETHBIX CBs34X C mpeameramu: «buonorus», «l'eorpadus», «ctopus», «JIuteparypay,
«Marematuka», «OCHOBBI 0€30MaCHOCTH IKU3HEACIATEIBHOCTHY», «Pycckuil s3bik», «Dusnkan,
«IKOIOTUS.

Xumus 8 kiace
(68 uacos, 2 yaca B He1eJI10)

1. IlepBoHayanbHble XUMHYECKHE NMOHATHS - 21 yac

Tena u BemecTBa. CBONCTBA BELIECTB. JTANTOHHBIE (PU3NYECKHE CBOMCTBA BeliecTB. MaTepuaibl
U MaTepuanoBeqeHue. Poib XuMIM B )KU3HU COBpeMEHHOT0 obO1ecTBa. OTHOIIeHHE 00IIecTBa K XUMUU:
xemohuus 1 xemopoous.

Meroast wu3ydeHuss xumuu. HaOmionenue. Okcnepument. MopaenupoBanue. Mogenu
MaTepuaibHbIe U 3HAKOBHIE WJIM CUMBOJIbHBIC.

I'azp1. JKunkoctu. TBépapie BemecTBa. B3auMHbIe nepexoapl MEKy arperaTHbIMA COCTOSTHUSMHU
BEIIeCTBa: BO3TOHKA (CyOnuMMaIus) u JaecyOonvMMalivs, KOHJSH Al U UCIapeHue, KpUCTaITu3alus 1
IJIaBJICHUE.

®dusnueckue sABieHUs. HucThie BelIeCcTBa U cMecu. ['OMOreHHbIe U TeTeporeHHbie cMecu. CMecu
ra3oo0pasuble, xuakue u TBEpAbIe. CrmocoObl pa3feneHus CMeceil: MeperoHka, Wid JUCTUILISAIUS,
oTcTanBaHue, GUIBTPOBAHNUE, KPUCTAITU3AIINS WIIA BhITapuBaHue. Xpomatorpadus. [Ipumenenne stux
Croco0o0B B 1a00paTOPHOI NMPAKTUKE, HA TPOU3BOJCTBE U B OBITY.

XUMHYECKHUE TEMEHThI. ATOMBI U MOJIEKYJIbL. [IpocThie U crokHbIe BemiecTBa. AJIJIOTPOINUs Ha
npumepe Kuciopoga. OCHOBHBIE MOJIOKEHHUS aTOMHO - MOJIeKyJsipHoro yudeHus. Moubl. BemectBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOT'O CTPOCHHS.

3HaKku (CUMBOJIBI) XUMUYECKHX 3JeMEeHTOB. MH(bopMalins, KOTOPYIO HECYT 3HAKU XUMHUYECKUX
AJIEMEHTOB. DJTUMOIIOTHS Ha3BAaHUI HEKOTOPHIX XHMHUYECKUX dJeMeHTOB. [lepmomudeckas Tabmuia

XHUMHUYCCKUX JJICMCHTOB I[ . Menpaeneena: KOpOTKOHCpHOI{HBIfI n ,Z[J'IHHHOHCpHOI[HBIfI BAapHUAHTHI.

12



[Tepuonp! u rpynmel. ['maBHas u moboyHas moaArpymnsl, uid A- u b-rpynmel. OTHOCHTENbHAS aTOMHAas
Mmacca.

Xumuueckue Qopmynbl. Manekcsl u kodpdunueHTsl. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10711 XMMHUYECKOTO 3JIeMeHTa B coeAnHeHuu. MHdopmarus, KOTOpyl0 HECYT XMMHUYECKUE

hopMyIIBI.

Banentaocts. CTpyKTypHBIE (POPMYIBI. XUMUYECKUE IIIEMEHTHI C TIOCTOSIHHOW U TIEPEMEHHOM
BaJICHTHOCThIO. BpiBox (opmynsl coemuHenus 1o BajeHTHOCTH. OmpeneneHne BaJEHTHOCTH
XMUMHYECKOT0 3JIeMeHTa 1o ¢Gopmyne BemiectBa. COCTaBIeHHE HA3BAHWN COCAMHEHUH, COCTOSIIUX W3
JBYX XUMHUUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBA BEILECTB.

Xumudeckue peakuuu. PearenTsl M nmponaykTsel peakuuu. IIpu3HakM XUMHYECKMX pEaKLUi.
YcnoBus UX NPOTEKaHUS U IpekpameHus. Peakunun ropenus. DK30TEPMUUYECKUE U DHAOTEPMUYECKUE
peaxkuuu.

3aKOH COXpaHEHHUS Macchl BellecTB. XHMHUYEeCKHE ypaBHeHHsA. COCTaBICHME XHMHUYECKUX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XUMHYECKUX peakIMid MO COCTaBY M YUCIY PEareéHTOB M MPOAYKTOB. THIBI
XUMHAYECKUX peakiuil. Peakium coenuHeHus, pas3ioXeHus, 3aMenieHnst 1 oomena. KaramuzaTopsl u
KaTaJIn3.

JdeMoHcTpamun
* Komrekuust MatepuanoB U U31€IUN U3 HUX.
* Mogenu, ucnosab3yeMble Ha ypokax (pU3MKU, ONOJIOTHH U reorpaduu.
* OOBEMHBIE U MAPOCTEPKHEBBIE MOJIEJIM HEKOTOPBIX XUMUUECKUX BEIIECTB.
*  Mogzenu KpUCTaNINYECKUX PEILETOK.
* CoOupanue npubopa IjIsl MOTyYeHHs ra3a U MPOBEpKa €ro Ha TePMETHIHOCTb.
* Bo3ronka cyxoro jbja, ioaa Wi HaQTaanHa.
* ArperaTHbl€ COCTOSIHUSI BOJBI.
* Paznenenue nByxX HECMEMIMBAIOIMIMXCA KUAKOCTEH C IOMOIIBIO IEIUTEIbHON BOPOHKH.
* Jluctumisitop u ero padora.
* VcraHoBka aisa GuiibTpoBaHus U e€ padoTa.
* VYcraHoBKa /715 BeIIapuBaHUs U €€ padoTa.
* Komnekuust 6bITOBBIX IPUOOPOB /17151 PUIBTPOBAHUS BO3IyXa.
* Paszgenenue kpacsiiero BemiecTsa (haomacrepa ¢ MOMOLIbI0 OyMaXHON Xpomarorpaduu.
*  Mopaenu asIOTPOIHBIX MOIU(MUKAIIUHN yriIepoa U Cephl.
* Ilosy4enue 030Ha.
e Iloptpetsl . 4. bepuenunyca u 1. 1. Menneneesa.
* KopoTkonepnoaHslii U AIMHHONIEPUOAHBIN BapuaHThl [lepnonnueckoii cucremsr . 1.

Meneneena

* KoHcTpynpoBaHH€ MIapOCTEPKHEBBIX MOJENIEH MOJIEKYIL.

* Amnmnapar Kunna.

* Pasnoxenue 6uxpomara aMMOHHMSL.

* T'opeHue cepbl U MarHUEBOM JICHTHI.

* Tloptpetsl M. B. JlomoHocoBa u A. JI. JIaBya3be.

*  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHSI MACChl BELIIECTB.

* Topenue pocdopa, pacTBopeHHe MPOAYKTa TOPEHHSI B BOJIE M UCCIIEIOBAHUE MTOJyYEHHOTO

pacTBopa JIAKMYyCOM .

*  BsaunmopeiicTBUE COIIHON KHUCIOTHI C IIMHKOM.
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* Tlonyuyenue ruapoxcuaa meau(Il) u ero paznoxeHue npu HarpeBaHUH.
JlabopaTopHbIe ONbITHI
O3HaKOMIJICHHE C KOJIJIEKIIMEH JTaOOpaTOPHOM TTOCY/IBI.
[IpoBepka mpubopa [Jis MOJIy4eHHUs: Ta30B HA TePMETUYHOCTD.
O3HakOMJICHHE ¢ MUHEpajlaMH, 00pa3yIOUIMMH IPAHHUT.
[IpuroToBneHue reTeporeHHoN cMecH MOPOIIKOB CEPbl U JKeje3a U UX pa3/eeHHe.
B3aumMoneiicTBre pacTBOPOB XJIOPUIOB M HOANIOB KaJIHs C paCTBOPOM HHUTparta cepedpa.
[Tonyuyenue ruapoxcuaa meau(ll) u ero B3aumoielicTBUE C CEPHOI KUCTOTOM.
B3anMozeincTeue pacTBopa coabl ¢ KUCIOTOM.
IIpoBepka 3aKOHa COXpaHEHUs MAaCcChl BELECTB HA IPUMEPE B3aUMOAECHCTBUS IENOYN U KUCIIOTHI.

[TpoBepka 3aKOHa COXpaHEHHUS MacChl BELIECTB HA MPUMEPE B3aUMOJEHCTBHS ILENOYM U COJIU
xenesa (I11).

e PaznoxeHue nepokcuaa BOAOPOAa ¢ MOMoUIbio okcuaa mapranua (IV).

®  3aMelleHHe Kelle30M MeI B MEIHOM KyIopoce.

IIpakTHyeckue paéoThl

1. 3HaKOMCTBO ¢ JJabopaTopHBIM 000pynoBaHueM. [IpaBuina TexHukn 6€30MacHOCTH IpH padoTe B
kabuHere xumun. Hexkoropeie BuabI padoT.

2. HabnogeHve 3a ropsALLei CBe4oMm.

3. AHAaJIU3 MOYBHI

BaskHeiilue npeacraBuTe/ M HeOpPraHnyeckux BemecTs. KosimyecTBeHHbIE OTHOIIEHUS B XUMUH -
18 yacoB
2. Kucaopoa. Bogopoa- 13 yacos

CocraB Bo3nyxa. Ilonarue 06 00BEMHOI 107€ KOMIOHEHTa NPUPOJHON ra3oBOM cMecH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOM CMECH 1O €ro 00BEMHOM J0JIe ¥ Ha000pOT.

Kucnopon. O3on. [Tonyuenue xkucnopoaa. CoOupanue u pacrno3HaBaHUE KUCIOpOaa. XUMHUECKUE
CBOMCTBAa KHUCIIOpOZa: B3aUMOJAEWCTBUE C METa/llaMH, HEMETAJUIAMH M CJIOKHBIMHM BEIIECTBAMHU.
[Tpumenenue kucnopona. KpyroBopot kucnopoja B mpupoze.

Oxcunpl. O6pa3oBaHue Ha3BaHUN OKCHOB 1O UX dopmynaM. CoctaBieHue GopMyIs1 OKCHIOB MO UX
HazBaHMsIM. [IpencraBuTeny OKCUIO0B: BOJA U YTIIEKUCIBIN I'a3, HEraléHas U3BeCTb.

Bonopon B mpupone. PusmueckMe M XUMHYECKHE CBOMCTBA BOJOPOJAA, €ro IOJNYyYEHHE W
IIPUMEHEHHUE.

Kucnotsl, ux cocraB u kinaccupukauusa. Wuaukatopsl. Tabiuia pacTBOPUMOCTH.
ComnsiHast ¥ cepHast KMCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux cocraB M Ha3BaHus. PacTBopuMocTh cosieil B Bojae. [IpencraBurenu coiseit: XjIopua
HaTpusl, KapOoHaT HaTpus, Ppocdat KaabIus.

Ilocrosinnas Aoranpo. KommdectBo BemectBa. Monbs. MoinsipHas macca. KpaTHble equHHIIBI
U3MEpPEHUS] KOJIMYECTBA BEIECTBA — MWJUIMMOJIb M KHUJIOMOJb, MWIIMMOJSPHAs M KUIOMOJSIpHas
Macchl BELIECTBA.

Pacu€rel Cc HCIIONB30BaHMEM TMOHATHHM «KOJMUYECTBO BELIECTBA», «MOJIIpHAs Maccay,
«MOCTOSIHHAsE ABOTaapo».

3akoH ABoraipo. MoJspHbIi 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENIbHAS TIJIOTHOCTh OJTHOTO
rasa 1o Apyromy.

KpatHble equHUIBI H3MEpEHUS] — MUJUIMMOJISIPHBIM U KHWJIOMOJISIPHBIA 00BEMBI ra3000pa3HbIX
BEIIECTB.

Pacu€rhl ¢ ncrosb30BaHNEM NOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHASI MAaCCay, «MOJISIPHBIN
00bEM I'a30BY», «IIOCTOSTHHAsE ABOTAApPO».
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Pacy€rhl ¢ MCIoNIb30BaHUEM TIOHATHH «KOJTMYECTBO BEIIECTBAY», «MOJISPHAS MACCay, «MOJISIPHBIH
00BEM razoBy, «4UCI0 ABOTAIPO».
3. Boaa. PacTBopsbI- 5 yacos

I'unpocdepa. Kpyrosopor Boabl B mpupone. dusznueckue U XUMHUYECKHE CBOMCTBA BOJBI:
B3aUMOJICHCTBUE C OKCUAAMM.

OcHoBaHusl, ux coctas. PacTBOprMOCTh OCHOBaHUM B Bojie. MI3MeHeHne OKpacKu HHAUKATOPOB B
niesouHoi cpeae. IlpencraBureny mienodei: r’uipoOKCUIbI HATPUS, KAJIUS U KaJbIUs.

PactBopurens u pactBopéHHoe BemecTBo. PacTtBopsl. PactBopenue. I'unpatel. MaccoBast nons
pacTBOpPEHHOro BellecTBa. Pacuérhl, CBS3aHHBIE C HCIIOJIB30BAHUEM IIOHATUS «MaccoBas J10JIs
PacTBOPEHHOTO BEIIECTBAY.

JdemoHcTpauuu
*  OmnpeneneHue coepkaHusi KUCIOPOJa B BO3/1yXeE.
* TlonyueHue KMCIOPOa Pa3I0KEHUEM IEPMAHIaHATa KaJlus U MIEPOKCHUIA
BOJOpOA.
* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.
* Pacno3HaBaHue KUCIOPOJA.
* T'openue maruus, xenesa, yris, cepsl u pocdopa B KUCIOPOJE.
*  Kosnekuus okCUaoB.
* [lonyuenue, cobupanue u pacro3HaBaHUE BOJOPOIA.
* Topenue Bogopona.
* BsaumoseiictBue Bogopoa ¢ okcumom meau(ll).
e  Konekuus MUHEpaJIbHbIX KUCIOT.
* [IpaBuio pa3baBieHus: cepoil KUCIOTHI.
e  Komaekuus cosen.
* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCIIOT U COJIEH B BOJIE.
* HekoTropslie MeTaibl, HEMETAJIIBI U COSMHEHMS KOJTMYECTBOM BEIECTBA B | MOJIb.
*  Monenb MOIsIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHbie ONbITHI
[ToMmyTHEHME U3BECTKOBOM BOJIbI IPU MPOMYCKAHUH YIJIEKHCIIOTO rasa.
[Tosryuenue Bo1opoaa B3aMMOJEHCTBUEM LIMHKA U COJITHON KUCIJIOTHI.
Pacnio3zHaBaHue KUCIOT MHIUKATOPAMH.
M3MeHeHne OKpacku HHAMKATOPOB B ILEIOYHON CpeJE.
O3HakoMJIEHHE € TIpenapaTaMy JOMAalIHEW MM IIKOJIBHOM alTeuKd — PACTBOPAMHU NEPOKCHIA

BOJIOPO/A, CIIMPTOBOM HACTOMKH MOJ1a M HAIATBIPHOT'O CIUPTA.
IIpakTnyeckune padornl
4 Tlony4yenue, coOupaHue U pacrio3HaBaHUE KUCIOPOa.
5.Ilonyuenue, cobnpanue U pacrio3HaBaHKUE BOJIOPO/IA.
6.ITpuroroBneHre pacTBOPOB COJIEH ¢ UX 3aJaHHOM MacCOBOM JOJIEH.

4, OcHoOBHbBIE K/1aCChl HCOPTAHUYECKUX coennHennii - 10 yacos

O06o06menre cBeneHui 00 OKcHIaX, MX KiIacCH(PHUKAIMU, HA3BAHHUSIX M CBOMCTBAX.

CriocoObI TTOTy4eHHST OKCHIOB.
OcHoBaHus, WX Kiaccuukanys, Ha3BaHUS M CBOWCTBA. B3amMoaelcTBHE C KHCIOTaMH,
KHUCJIOTHBIMU OKCHJIaMH U COJsiMU. Pa3ioskeHne HepacTBOPUMBIX OCHOBaHWH. CHOCOOBI TOTYYECHHS

OCHOBaHUM.
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Kucnorel, wnx wimaccudpukammss u HazBaHusa. OOmmMe XWMHUYECKHE CBOWCTBA KHCIOT.
B3anmopeiicTBie KHUCIOT € MeETaUIaMHU. OJEKTPOXUMHYECKUN psii  HaNpsHKEHUHM  METalljIoB.
BsauMoelicTBHE KUCIOT ¢ OKCHIAMU METAJJIOB.

B3anmoneiicTBre KUCIOT C OCHOBAaHUSAMHM — pEaKlMsl HEWTpaau3anuu. B3auMoJencTBrUe KHUCIOT C
COJISIMH. [Tonyuenne GeCKHUCIOPOAHBIX
1 KHCIIOPOJICOACPKAIINX KUCIIOT.

Counu, ux xnaccudukanus u CBOCTBa. B3anmoeiicTBue coneii ¢ MeTamiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoaencTBue coJiei ¢ COJIsMH.

['enetnueckue psiapl MeTalyla M HeMmeTaia. ['eHeThuyeckas CBsi3b MEXIY Kiaccamu
HEOPraHWYECKUX BEILECTB.

JlabGopaTropHbie ONBITHI

BsauMoelicTBUe OKcHIa KaJIbIUs C BOIOM.
[TomyTHEHUE U3BECTKOBOM BO/IBI.

Peakuus Heltpanuszauuu.

[Tonyuenune runpokcuna meau (1) u ero B3aumoeiicTBUE C KUCIOTOM.
Paznoxenune runpoxcuna meau (1) npu HarpeBanum.
BzaunmogaeiicTBHE KUCIIOT ¢ METaJLIaMH.
BzaumopeiicTBre KUCIOT C COJISIMU.

O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.
BiaumopeiictBue cynbdara meau(Il) c xenezom.
B3aumopaelictBue coseil ¢ COISIMHU.

['eneTnueckas cBsI3b Ha IPUMEPE COCTUHEHUN MEJIH.
IIpakTuyeckne padoThl
7.Penienne SKCIepUMEHTAIBHBIX 3a/1a4.

5. Ctpoenue aToma. [leprnoanueckuii 3aK0H M MePHUOINYECKAS CHCTEMA XUMUYECKHUX
snemenToB .. MenaeneeBa - 8 uaco
EcTecTBeHHBIC ceMeiicTBA XUMUUECKUX DJIEMCHTOB IMCIOYHEIE W IMEJI0YHO3EMEIbHBEIC  METallIbI,
rajioreHbl, WHepTHhIe (OnaropoaHbie) ra3bl. AM(OTEpHOCTh. AMQOTEPHBIE OKCHIBI U THAPOKCHUBI.
KommiekcHbie conn.

Otkpertue Jl. U. Menneneessim [lepuoanueckoro 3akoHa u co3aanue um llepuogmueckoit
CHCTEMBI XHMHUYECKHX 3JIEMEHTOB.

ATOMBI Kak (hopma CyIIECTBOBAHUS XUMHUYECKHX AJIeMEHTOB. OCHOBHBIE CBEJCHUS O CTPOCHHH
aToMOB. JloKa3aTenbCTBa CIIOXKHOCTH CTpoeHus atomoB. OmbiThl Pezepdopna. Ilnanerapuas Monenb
CTPOEHHUS aToMa.

CocraB aTOMHBIX sifiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHasi Macca. B3anmmocBs3b

MIOHATUH IIPOTOHY, «HEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. OneKTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKHUX 271€MEHTOB NeNe
1-20. IToHsATHE O 3aBEPIICHHOM IEKTPOHHOM YPOBHE.

N3oronbl. ®Pusnyeckuit cMbicn  cuMBoiMKU [lepmonmueckoit cucrembl. CoBpeMeEHHas
¢dopmynupoBka Ilepuoguueckoro 3akoHa. MI3MeHEeHUs! CBOMCTB 3JIEMEHTOB B IIEpHOJaX U IPyIMMax, KakK
(byHKIIUS CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa DJJEMEHTa-MeTallla M JJEMEHTa-HeMEeTaula II0 HX IOJIOKEHUI B
[Tepnonnueckoii cucreme xuMudeckux anemeHToB . 1. Menneneesa.

JdemMoHcTpauuu
*  Paznuusble GopMBbI TaOIUI TEPUOANYECKOIN CUCTEMBI.
*  MopnenupoBanue nocrpoenus [lepuonnueckont cucrems! J[. . Menneneesa.

® MO)IeJ'II/I dTOMOB XUMHYCCKHUX DJICMCHTOB.
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* Mopenu aTOMOB 3JIEMEHTOB 1—3-TO TIeproI0B
JlaGopaTopHbIe ONBITHI.
o [lomydyenue ampOTEPHOTO THAPOKCHAA U UCCIEIOBAHUE €TO CBOMCTB.

6. CtpoeHue BelecTB. XuUMu4eckas cBsizb - 11 yacoB

Honnas xumuyeckas cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMHM METAJJIOB M HeMeTaJlioB. CXeMbl
0o0pa3oBaHMsl MOHHOW CBSI3U Uil OWMHApPHBIX coeAMHEHUH. MOHHBIE KPUCTAUIMYECKHE PEIIETKU U
(u3HUYeCKre CBOMCTBA BEIIECTB C 3TUM THIIOM peméTok. [ToHsTHE 0 HOPMYITHHON STUHUIIE BEIIECTRA.

KoBasieHTHass XuMHUYECKasi CBsA3b. ODIEKTPOHHBIE M CTPYKTypHBIe (hopmynbl. KoBanenTHas
HernoJsipHast CBsi3b. Cxembl 00pa3oBaHUs KOBAIGHTHOW CBA3M Il OWHApHBIX COCTUHEHUH.
MounekyJspHbIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

ONEeKTPOOTPULATENBHOCTD. P antekTpooTpunarensHocTy. KoBaenTHas nonspHas XMMHYECKast
cBs3b. Jlunonb. Cxembl 00pa3oBaHUs KOBAJIEHTHOH IOJIAPHOM CBSI3UM AJIsi OMHApHBIX COEAMHEHUIL.
MouekynsipHble 1 aTOMHBIE KPUCTAUNINYECKUE PENIETKH, CBOMCTBA BEILECTB € 3TUM TUIIOM PEIIETOK.

Merannuueckas XMMHYECKas CBSI3b M MeETajuIMyeckass Kpucramimdeckas pemérka. CpoiicTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. EnrHas npupoaa XUMHYECKUX CBSI3EH.

Crenenp okucieHus. CpaBHEHHE CTEIEHM OKHUCIEHHS M BajeHTHOcTH. IIpaBumiia pacuéra
CTENEeHEN OKUCIIEHUS 110 (PopMyIaM XUMUYECKUX COETUHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OmpeneneHue CTENeHed OKHUCIEHUs Ul
3JIEMEHTOB, OOpa3yIOIIMX BELIECTBA pa3HbIX KiIaccoB. Peakuuu MOHHOro oOMEHAa M OKHMCIMTEIbHO-
BOCCTAHOBUTENbHbIE peakuud. OKUCIHUTENb M BOCCTAHOBUTENb, OKHCIECHHUE U BOCCTAHOBJICHHE.
CocraBiieHHE ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUH METOAOM 3JIEKTPOHHOIO
OanaHca.

JleMoOHCTpaL U

*  Buneo ¢parments! u cnaiiabl «MloHHas XUMUYecKasi CBSI3b ».
¢ Kouteknus BeImecTB ¢ MOHHOM XMMHUYECKOU CBSI3bIO.
* Mojenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.
*  BuneodparmenTs! u cnaiifpl «KoBaeHTHaIXUMUYECKAs CBA3b.
* Komeknus BEmecTB MOJEKYISIPHOTO U aTOMHOTO CTPOEHUS.
*  Mogaenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKHUX PEIIETOK.
* BugeodparmeHTsl U cnaiiibl «MeTananueckass XMuMUUecKas CBSI3b».
*  Komneknus «MeTamisl ¥ CILIIaBbD.
* BsaumopeiicTBHe IMHKA C CEPOH, CONSHOM KUCIOTOM, Xaopumom meau (11).
* T'openue maruus.
* B3anmonencTBue XJIOPHOU U CEPOBOJIOPOAHOMN BOBI.
JlabopaTopHbIe ONbITHI
e  lI3roroBiieHHe MOJEIH, UIUTFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOU CBA3H

Xumusa 9 kaace
(68 yacoB, 2 yaca B HeJ1eJII0)
1. IToBTOpEeHue U 00001IEHUE CBeeHUIT 0 Kypcy 8 kiacca. Xumunuyeckue peakuuu (5 4)
bunapusie coepmHeHHs. OKCHABI coJieoOpasyrome W HecosneoOpasyromue. [ mIpOoKCHIbL:
OCHOBaHUs, aMpoTepHbIe, KUCIOTHL. CpeTHNe, KUCITBIE, OCHOBHBIE COJIH.
O06o0meHre CBeICHU 0 XMMHYECKUX peaknusax. Kimaccudukanus XUMHYECKUX pPEaKIui IMo
pPa3IMYHBIM OCHOBAHUSM: COCTAaBY M YHCIY PEarupyromux U 00pa3yomUXCs BEIIECTB, TEIUIOBOMY
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a¢ddexTy, HanmpaBICHUIO, U3MEHCHHUIO CTEMEHEW OKUCIEHUS 3JIEMEHTOB, OOpa3yIOIIUX pearupyromiue
BelIecTBa, (pasze, NCIOJIb30BAHUIO KaTaln3aTopa.

[TonsiTe 0 CKOpPOCTH XUMHUYECKON peakiuu. MakTopbl, BIUSIOUINE HA CKOPOCTh XUMHUYECKUX
peakuuii: TMpUpOAAa PpearupyrolluX BELIECTB, UX KOHIEHTpalus, TeMmIepaTrypa, IUIOIIaIb
COIPUKOCHOBEHHUS, HAIMYKE KaTanu3aropa. Karanus.

JdeMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUICKIIMSIMHU METAJJIOB U HEMETAJIJIOB.
* O3HaKOMJIEHHE C KOJUIEKIIUAMHU OKCUIOB, KUCIIOT U COJICH.
* 3aBHCHMOCTb CKOPOCTH XUMHUECKOW PEAKLIUU OT MPUPOJIbI PEarupyroNnX BEIIeCTB.
* 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEaKLMU OT KOHIEHTPAIMK PEarupYIOIINX BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT IUIoLau
COMPUKOCHOBEHHUSI PEarupyromnuX BEeIIeCTB («KUTISIIIUN CIO).

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT TEMIIEPATyphl pearupyorx BEIIECTB.
JlaGopaTopHbIe ONbITHI
B3anmoaeiicTBre aMMHaKa U XJ0pOBOJIOPOIA.
Peaknus HeliTpanusanuu.
Habmronenue termnoBoro s¢¢dexra peakiiui HeHTpain3annu.
B3aumogeiictBue cepHoit kuciotsl ¢ okcuaom meau (I1).

Paznoxenue MEPOKCHUIa BOAOPOJda C ITIOMOIIBIO KaTaJIa3bl KapTO(beHH

o0k 0N E

3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUU OT MPUPO/Ibl PEArNPYIOIIMX BEIIECTB HAa IPUMEPE
B3aMMO/ICHCTBHS paCTBOPOB THOCYb(aTa HATPUS U XJIopuaa 0apusi, THOCYIb(aTa HATPUs U
COJITHOM KMCJIOTEL.

7. 3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPOJIHI METAILIOB IIPU UX B3aUMOJEHCTBUH C
COJISTHOM KHMCJIOTOH.

8. 3aBUCMMOCTBL CKOPOCTH XUMHUYECKOW PEAKLIUH OT IPUPOJIBI KUCIIOT NP B3aUMOIEHCTBHHU UX C
JKEJIE30M.

9. 3aBHCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMH OT TEMIIEPATYPHI.

10. 3aBHCMMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPALHH.

11. 3aBHCMMOCTH CKOPOCTH XMMHYECKOH PEaKIUM OT IUIOIAIHM CONPUKOCHOBEHHS PEArHPYHOLINX
BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KATAIN3aTopa.

2. Xummnueckue peakuuu (10 u)
[TonsiTHe 00 AMEKTPONUTUYECKON AUCCOIUAIMH. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. MexaHu3m

JUCCOLIMAIMU  DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3U. CTeNeHb AJIEKTPOIUTUUECKON
nuccoruaiuu. CUIbHBIE U CITa0bIe AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUHU DIIECKTPOIIUTUUECKON aucconuanuu. Kinaccudukarus HOHOB U X
cBoiicTBa. KHCIIOTBI, OCHOBAHUS M COJIM KaK AJIEKTPOJUTHI. VX Kiaccudukanus u quccoruausi.

OO6mue XMMUYECKHe CBOMCTBA KHUCJIOT: M3MEHEHHE OKPACKHW WHIWKATOPOB, B3aUMOJCHCTBHUE C
MeTaJlJIaMH, OKCHJIaMU M THJIPOKCHIAMU METAJJIOB U COJNSIMH. MOJNEKYyIspHbIE U MOHHBIC (TIOJHBIE U
COKpalIEHHbIE) YPABHEHMSI PEAKIIUH.

XUMHYECKUN CMBICIT COKPALIEHHBIX YPABHEHUMN. Y CJIOBUS IPOTEKAHUS PEAKIUNA MEKY DJIEKTPOJIUTAMU
JI0 KOHIIA. P71 aKTUBHOCTH METAaJIJIOB.

OO01Me XMMHAYECKHE CBOMCTBA IIeJI0UeH: B3aMMOJICHCTBHUE C KUCIIOTaMHU, OKCHIAMH HEMETAJIJIOB,
comsimu. OOIIHEe XMMUYECKHAE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHHI: B3aWMOJCIHCTBHE C KHCIIOTaMH,
pa3JIoKEeHUE TPU HAIrPEBAHUH.
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OO0mue XMMHYECKHE CBOWCTBA CPEIHHUX COJICH: B3aWMOJCHCTBHE C KHCIIOTaMH, IIEJIIOYaMH,
COJIIMH U MeTaIaMHU. B3anMoneicTBHE KUCIBIX COJIEH CO IIEI0OYaMU.
IM'uaponus, kak 0OMEHHOE B3aUMOJCHCTBUE COJIeH ¢ BOAOW. [ MapOIIN3 COM CHIIBHOTO OCHOBAHUS
1 cnaboi KucioTel. ['uaponn3 conu c1aboro oCHOBaHUS U CUIIbHOM KucaoThl. [1Ikama pH.
CBoiicTBa KHUCJIOT, OCHOBAaHHUM, OKCHJIOB M COJIEM B CBET€ TEOPUHU DICKTPOJUTHUYECKOU
JUCCOIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
JdemoHcTpanmu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.
*  3aBHCHUMOCTb JIEKTPOINPOBOJTHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPAIUH.
* JIBM>KEHHE OKPAILLIEHHBIX HOHOB B AJICKTPUYECKOM IOJIE.
* OmnpeneneHue xapakTepa Cpeibl B paCTBOPAX COJICH.
JlabopaTopHble ONBITHI.
13. Jlucconmanus ciaObIx 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHON KHMCIOTEL
14. ismenenue okpacku HHAMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peaxkuus HeliTpanu3anuy pacTBoOpa MENOYH PA3IMYHBIMU KHCIOTAMH.
16. Ilomyuenne ruppokcuna meau (11).u ero B3anmMomelicTBUE ¢ Pa3IMYHBIMHE KUCIOTAMHU.
17. BzaumoneiicTBre CUIBHBIX KHCIOT ¢ okcumom meau (11).
18-20. B3aumoieiicTBIE KUCIIOT C METaJLIaMHU.
21. KavecTBeHHas peakuus Ha KapOOHAT-HOH.
22. Tlony4eHue cTyIHsI KpEMHUEBOW KHUCIIOTHI.
23. KadecTBeHHas peakiius Ha XJIOPU/T - WITH CYJIb(aT-HOHBI
24. 3meHeHHe OKpacKu MHAWKATOPOB B IIEIOUHOM cpejie.
25. B3aumoseiicTBuUE 1IeI0Y€eH ¢ YTIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiysi Ha KATHOH AaMMOHHUSI.
27. Tlonyuenue runpokcuaa meau (1) u ero paznoxxenue.
28. B3aumoneiicTBue KapOOHATOB C KUCIOTAMH.
29. Tlonyuenue runpokcuna xenesa(lll).
30. BzaumoneiictBue xenesa ¢ pactBopoM cynbgara menu (11)
IIpakTuyeckune padoThl
1. CsolicTBa KHCIOT, OCHOBAHMIA, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JUCCOITMAIIMU U OKUCITUTEIIBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUN

3. Hemerasusl IV — VII rpynn n ux coexunenns (27 4)

CrpoeHne aroMoOB HEMETAUIOB M UX nojoxeHue B llepmomnueckoit cucreme. Psan
aNeKTpooTpHIareabHocT. Kprucraminyeckue peméTk HEMETalIIOB — MPOCTHIX BELIECTB. AJIJIOTPONHUS
n e€¢ npuuuHbl. dusmueckue cpoiicTBa HemeTauioB. OOlIME XUMHUYECKHE CBOICTBA HEMETAJIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

l"anorensl, cTpoeHne UX aTOMOB U MoJIeKyJ. Pu3nueckue U XUMUYECKHE CBOMCTBA TaJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB I'aJIOTEHOB B 3aBUCUMOCTH OT UX Moj0XeHus B Ilepnoanueckoi
cucreMme. Haxox1eHne rajloreHoB B PUPOJE U UX NMOITYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOOpOBI M COOTBETCTBYIOIIME MM KHCIOTHI:  IUIAaBUKOBas,  COJIsIHas,
OpOMOBOJIOpPO/IHAS, MOJOBOAOpoAHas. [amoreHunpl. KauecTBEeHHbIE peakIMM Ha TaJlOT€HUI-HOHBI.
[TpuMeHeHHne COeAMHEH U raloreHOB U UX OMOJIOTHYECKas pOib.

Obmas xapaktepuctuka siaemMeHTOB VIA-rpynmnsl. Cepa B mnpupojge U €€ IMOJIydeHHE.
AnnoTpornHble MOIU(UKALIUY CEPBI U UX CBOMCTBA. XMMHUECKHUE CBOICTBA CEPhI U €€ IPUMEHEHHE.
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CepoBOJOpO/I: CTPOEHUE MOJEKYIbl, (PU3NYECKHe M XUMHUYECKHE CBOWCTBA, MOJy4YEHHE H
3HaueHnne. CepoBogopoanas kuciota. Cynbduapl u ux 3Ha4eHue. JlromuHOPOPHI.

Oxkcun cepsl (1V), cepuurcras kucnora, cyabutsl. KauecTBeHHast peakius Ha Cyab(QUT-HOH.

Oxkcun cepsol (VI), cepras kucnota, cynbdarel. Kpucramtoruaparel. KauecTBeHHast peakiys Ha
cynbdar-noH.

Cepnast kucioTa - CWIbHBIM asekTposnT. CBoilcTBa pa30aBI€HHON CEPHOM KHCIOTHI, Kak
TUIMYHOW KHCJIOTBL: B3aMMOACWCTBHE C METalIlaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHAAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHAaMH, colisiMu. KauecTBeHHas peakius Ha Cynb(ar-uoH.

OOmast xapakTepucTuka 3i1eMeHTOB VA-Tpynmbl. A30T, CTPOEGHHE aroMa M MOJEKYIbI.
Ou3nyeckue 1 XMMHUYECKHE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OUOIOrHYecKas poJib.

AMMUak, CTpoeHHe MOJIEKYJIbl U PU3NYeCcKue CBOMCTBA. AMMMAayHas BOJa, HAIIATBIPHBINA CIUPT,
ruapar amMmuaka. JIOHOPHO -aKkIEenTOpHbIA MeXaHW3M O00pa30BaHHUS KaTHOHA AMMOHHS.
BoccranoBurenbHbie cBoiicTBa aMMuaka. Conu aMMOHUS U UX puMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcuapl a30oTa: HecoseoOpa3yroue U KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne u cBorcTea. Hurparsl.

®ocdop, crpoenue aroma u amwiorponus. Dochumgsl. Pochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Dochatel. Pochopubie ynodpenus. MHCEKTULIHIBL.

O6mas xapaktepuctuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX
BEIIECTB U COCIMHEHUH B 3aBUCUMOCTH OT IMOJIOKEHUS d1IeMeHTOB B [leproandeckoii cucreme. Yriuepos.
AnnorponHele MoAMQUKAIMHU: anMa3, rpadpur. AMopdHBIH yriepox U ero copra: caxa,
aKTUBUPOBAHHBIA yromb. ApncopOums. XuMuueckue cBoiictBa yriepoaa. Kokcoxummuueckoe
MIPOU3BOJICTBO U €ro mpoaykiws. KapOumpl.

Oxcun yriepoaa(ll): crpoerre MosieKkyibl, odaydeHue u ero cBoiicrea. Okcun yriepoaa(lV):
CTPOCHHE MOJIEKYIbI, MOJIydeHHE W €ro CBOMCTBA. YToyibHAas Kuciota. CoiM YroibHON KHCIIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TexHUYecKkas ¥ MUILEBask COa.

Ilepsonauanvnvie céedenusn 06 opzanuueckux eujecmeax 6u.

Heoprannueckre ¥ OpraHMdYecKkue BEIIECTBA. YTJIEBOAOPOAbL. XHUMHUYECKOE CTPOECHUE
OpPraHUYECKUX BELIECTB, KAK MOPAJIOK COCAUHEHHUS aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.

Mertan, 3TaH, Kak MpeAeibHbIE YIJEBOAOPOAbl. OJTWUJIEH M alleTUIEH, KaK HeNpeJesbHbIe
(HeHachlleHHbIe) yrieBoopoibl. ['openne yrieBonopoaoB. KauecTBeHHbIE peakliiy Ha HETlpeieIbHbIe
COCIMHEHUS.

OTUIOBBIN CIUPT, €ro MOoJy4YeHue, MIpUMEHEeHne U Qu3nosorndyeckoe Aeiicreue. TpéxaToMHBIM
cnupT mMnepuH. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE CIIUPTHL. Y KCyCHas - IPEICTaBUTEINb Ki1acca
KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero atoma u cporictsa. Kpemunii B npupone. Crumnuas! u cuinad. Okeng
kpemHuA(1Y). KpemHueBas kucnora u e€ coim.

[IpousBoacTBo cTekna u nemenTa. [IpoayKkius CuaMKaTHON MPOMBINUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTrnyeckoe BOJIOKHO.

Hemerannsl B npupone. ®OpakunoHHasi neperoHkKa >KUIKOr0 BO3AyXa KaK CIOco0 MOTydYeHHS
KHCJIOpOAa, a30Ta, aproua. [lonydyenue gocdopa, kpemMHus, Xjaopa, Hoja. DIEKTPOIU3 PaCTBOPOB.

[Tonyyenue cepHOU KUCIOTHL: CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMA, METOJ KUIIALLEroO CI04,
MPUHIUIBI TEII000MEHa, MPOTUBOTOKA M LUPKYsiuu. Oneym. [Ipon3BoacTBO aMMuaKa: ChIpbé,
XMMH3M, TEXHOJIOTUYECKAs CXEMa.

JdemMoHcTpanuu

e Kosuteknus HeMeTamoB.
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Monenu KpUCTaNINYECKUX PEMIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €T0 PaOOTHI.

I'opeHue HeMETauIOB - MPOCTHIX BEIIECTB: cepbl, pocdopa, APEBECHOTO YTIIIs.
OO0pa31bl TaJIOreHOB - IPOCTHIX BEIIECTB.

B3aumonencTBue rajoreHoB ¢ METallIaMH.

BeiTecHenue xsopa OGpoMoM min foja U3 pacTBOPOB UX coJIeH

Kosnexkuus npupoHbIX COEAMHEHUN XJIOPA.

B3anmopeiicTBue cepsl ¢ MeTauIaMH.

I'openue cepsl B KUCIOpOIE

Komnexnus cynbuaHbIX py.

KayecTBenHas peaxius Ha Cynb()uI-moH

OOeciBeunBaHNE OKPALICHHBIX TKAHEW U LIBETOB CEPHUCTBIM Ta30M.
B3anMozeincTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEJBIO.
OOyrnMBaHue OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOMN CEPHOM KHCIOTOM.
Huarpamma «CocTas Bo3ayxa».

Buneodparments! u cnaiiasl «[Itnusu 6a3zapsiy.

[Tonmy4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxxenne OmxpoMara aMMOHUS.

B3aumonencTBue KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEZBIO.

l'openune yepHoro nopoxa

Pasnosxenne HUTpaTa Kaaus U TOPEHUE APEBECHOIO YrojbKa B HEM

OO6pa3iel MpUpOAHBIX coequHenui hocdopa.

I'openue pocdopa Ha Bo3yxe U B KUCIOPOJE.

[Toryaenue 6enoro gochopa 1 UCTIBITAHUE €TO CBOHCTB

Komnexnus «O0pa3ibl NPUPOIHBIX COEIUHEHUN YIIIepoaa»

IToptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLIECTB
WJIM Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Mopenn MONEKyJI METaHa, 3TaHa, STWJICHA U alleTUJICHA.

B3aumoneiicTBue sTuiIeHa ¢ OpOMHOI BOJIOM M pacTBOPOM MEepMaHraHaTa Kajus.
OO0ure XMMUYeCKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTHI.

Komnekuust «O0pa3ibl NpUPOIHBIX COEAMHEHUN KPEMHUSI.

Komtekuus crekiia, KEpaMUKH, IEMEHTA U U3/1E€TIUHA U3 HUX.

Komneknus mpoayKuyy CHIIMKATHOM MPOMBIIITIEHHOCTH.

Buneodparments! u cnaias! «I[Ipon3BoaCcTBO CTEKIA U IEMEHTAY.
Komnekuus «lIpupoHbie coeMHEHNSsT HEMETAIIIIOBY.

Buneogparments! u crnaiiapl «@pakiimoHHas EPETOHKA KHUJIKOTO BO3TyXa
Buneodparments! u cnaiast «llonydeHne Bogopoaa, KUCIOpOAa U rajloreHoB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Mopenu anmapaToB AJI IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUIsIEero ciosl.

Mozenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipou3BoicTBO CEpHOM KHCIOTHI».
Buneogparments! u cnaiiansl «I[pon3BoacTBO aMMHaKay.
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e Komnexus «Cpipb€ 11 OTYYEHUS CEPHON KUCIOTHD.

JlabopaTopHbIe ONbITHI
31. Pacno3HaBaHue TalOT€HUA-UOHOB.
32. KavecTBeHHBIC peaKiu Ha CYIb(haT-HOHBI.
33. KauectBenHas peakius Ha KAaTHOH aMMOHHSI.
34. Xumuueckue CBONCTBA a30THOM KUCIIOTHI, KaK 3JEKTPOJINUTA.
35. KauectBeHHbie peakiuu Ha ¢ocdaT-uoH.
36. Ilomyuenue u CBOWCTBA YrOJbHOM KHCIOTHI.
37. KauectBeHHas peakiusi Ha KapOOHAT-HOH.
38. IlpormyckaHue yriieKUcIIoro ra3a uepe3 pacTBOp CHIIMKaTa HaTpusl.
IpakTuyeckue padoTnl
4. W3y4yeHue CBOMCTB COISTHOM KUCIIOTHI.
5. N3ydeHue CBOWCTB CEpHOM KUCIIOTHI.
6. Ilonmyyenue aMMuaka u U3y4eHUE €ro CBOUCTB.
7. llomydeHue yrieKucioro ra3a u U3y4eHue ero CBOMCTB.

4. MetaJuibl 1 UX coequHeHusn (17 )

[Tonoxxenue MeramioB B [leproanyeckoit cucreme xumuiyeckux 3mneMeHToB Jl. 1. MeHneneesa,
CTPOCHUE KX ATOMOB M KPHUCTAUIOB. MeTajuiMvecKkas CBSI3b M METaIMYecKash KPUCTaJUIMYeCcKast
peméTka. usnyeckre CBOMCTBA METAIIJIOB: AJIEKTPO- U TEIJIONMPOBOAHOCTD, OTpaKaroIIasi ClIOCOOHOCTb,
MIaCTUYHOCTh. CIutaBbl YEPHBIC U I[BETHHIC.

Mertaiibl Kak BOCCTaHOBUTENN. DJIEKTPOXUMUYECKUI psii HanpsbKeHui. B3aumopeiictBiue MeTaios ¢
HEMETaJUIaMH, OKCUIAMU, KUCIIOTaMHU, COJISIMU. AJIFOMUHOTEPMHUSL.
CtpoeHre aTOMOB U MTPOCTHIX BEIIECTB MIETOYHBIX METAIIOB. 3aBUCUMOCTh (PHU3UYECKIX U XUMUYECKHUX
CBOMCTB ILEJOYHBIX METAJUIOB OT 3apsloB sAnep HUX aroMoB. OKCHUIBl M THUAPOKCHUBI IIEIOYHBIX
METaJUIOB, MX IOJy4Y€HUE, CBOWCTBA, NMPUMEHEHHE. BakHeHIIme CcOoJIM IIEJTOYHBIX METAJIOB, HX
3HAYEHHE B )KMBOUW U HEIKWBOU MIPUPOJIC U B KUZHU YEITOBEKA.
CtpoeHue aToMOB M MPOCTHIX BEIIECTB IMIEIOYHO3EMETbHBIX METANIOB. 3aBUCUMOCTh (DH3UYECKUX H
XUMUYECKUX CBOMCTB IIEJTOYHO3EMENIbHBIX METAJJIOB OT 3apsfoB sjuep uX aTtomMoB. OKCuAbl
THAPOKCHUJIBI IIEJIOYHO3EMEIBHBIX METAJIJIOB, X IOJy4YeHHe, CBOMCTBA M MpUMeHeHue. BaxHeiime
CONU MIENOYHO - 3eMeNbHBIX METAIJIOB, UX 3HAUY€HHE B MPUPOJAE W KU3HHU uenoBeka. KapOoHaTsl u
TUIPOKApOOHATHI KAJIbIIUA.
XKécTtrocTh BOABI: BpeMeHHas U MocTosiHHAsA. CrocoObl yCTpaHeHus BpeMeHHOH kécTkocTh. CrocoObl
YCTPaHEHHsI MOCTOSIHHOM KECTKOCTHU. MoHuThl. CoequHEHUs allOMUHUSA B NpUpoje. XHUMHYECKUE
cBoiicTBa anmroMuHUS. OCOOEHHOCTH OKCHJA M THIPOKCH/IAa AIFOMHHHS KaKk aM(QOTEepPHBIX COSAMHEHUH.
Baxueitmue conu amoMuHus (XJI0pu, Cyabdar).
OcobenHoctu cTpoeHusi aroma enesa. JKemezo B mpupoae. Bakueiimme pynbl xene3a. OKCUIBI U
ruapokcuabl xeneza(ll) u sxeneza(lll). Comu xxeneza(ll) u sxeneza(lll). OGHapykeHre HOHOB KATHOHOB
JKeJe3a B pacTBOpE. 3HAUEHHME COSUHEHNN XKeesa.
Koppo3ust xumudeckasi U 3JIEKTPOXUMUYECKAs. 3alliuTa METAIIJIOB OT KOPPO3UU. MeTallibl B MPUPOJIE: B
cBOOOHOM BUJE U B BUJEe coequHeHuid. [Tonstre o metamnypruu. UépHas U [IBETHAS] METAJLTypTHsl.
[Mupomeranmyprusi, THAPOMETATLTYPTHs, dNeKTpoMeTanyprus. JlomenHslii npouecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACIIaBOB.
JdemMoHcTpauuu

* BzaumopeicTBue HATPUs, TUTHS U KAJBLUS C BOJOM.

* T'opeHue HaTpusi, MarHus  >keje3a B KUCIOPO/IE.
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Bcenbimka TepMUTHON CMECH.

B3anmoneicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzaumojeiicTBre allflOMUHMS C KUCJIOTaMU, IeJI0YaMU ¥ BOJIOM.

B3anMozeincTaue xkene3a u Meu C XJI0pOM.

B3anmoneiicTBre Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCIOTOM
(pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).

Oxpacka I1aMeHU COEJUHEHUSMHU 1ET0YHbIX METAJJIOB.

Oxpacka I1aMeHU COEMHEHUSAMU 1ENOYHO3EMEIbHBIX METAJUIOB .

lNamenue n3BecTu BOOOM.

ITonyuyenue KECTKON BOABI B3aUMOJECUCTBUEM YITIEKHMCIIOTO I'a3a C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTYCHHUEM U T00aBKOU COJIBI.

YcTpaHeHue MOCTOSIHHOM KECTKOCTH T00ABKOM COJIBI.

WoHWUTBI ¥ MPUHIUT UX ASHCTBUS (BUACO(PArMEHT).

Kosuekuust npupoaHbIX COCTUHEHUN aTFOMUHUSL.

BuneodparmenTsl u cnaiapl «OKCHI aTFOMUHUS ¥ €70 MOAH(PUKAITAN.

[Tonyuenue ampoTepHOro TUAPOKCUIA ATIOMUHUS U UCCIIEI0BAHUE €T0 CBOWCTB.
Konnekuust «XuMuueckre UICTOYHUKH TOKAY.

PGSYJ'ILTB.TBI AJATCIIBHOTO SKCIICPUMEHTA 110 U3YUCHUIO KOPPO3HH CTAJIbHBIX U371eIuil B
3aBUCHMMOCTH OT YCJ'IOBI/Iﬁ IIponeccCoB.

Boccranosnenue meau u3 okcuaa meau(l1) Bomopomom.
Buneodparmentst u cnaiiabl « [pou3BOJICTBO YyTyHA U CTAIHY.
Buneodparmentst u cnaiapl «3aemus U3 yyryHa v CTalin.

Buneodparmentst u cnaiiasr «[Ipon3BOACTBO ATFOMUHUSY.

JlaGopaTopHbie ONBITHI
39. B3aumopeiictue xenesa ¢ pactBopom cynbdara meau(ll).

40. TTony4yeHre U3BECTKOBOM BOBI M OIBITHI C HEH.

41. Tlonyuenue ruapokcuaos xkenesa(ll) u (111).

42. KauecTBeHHBIC peaKIIMU Ha KaTHOHBI KeJe3a

IIpakTnyeckune padornl

8. TlomydeHue xecTKOM BOJBI U CIOCOOBI €€ yCTpaHEHUS.
9. Pemenue 3KkcniepUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTamiby».

5. XuMus U oOKpy:kamomas cpeaa (2 1)

Ctpoenue 3eMiM: SIpo, MaHTUSA, 3€MHas KOpa, UX XUMHUYEcKHil coctaB. Jlutocdepa u eé
xuMudeckud coctaB. Munepansl. Pynsl. Ocanounbie nopossl. [lonesHblie nckonaemble. XUMUYECKHUMA

cocTaB rusipocepbl. XUMUUYECKHI COCTaB aTMOC(]epHhI.

HcTouyHMKHM XMMHYECKOT0 3arpsi3HEHUST OKpy»karolei cpeapl. [1obanbHble SKONIOrHuecKrue mpooieMbl
YeNl0oBeYeCTBA: MapHUKOBBIA 3G EKT, KHUCIOTHBIE JI0KIH, O30HOBbIE JbIpbl. MexayHapoaHOe
COTPYZHUYECTBO B OOJACTU OXPAaHBbl OKPYXAIOIIEH Cpelbl OT XUMHUYECKOro 3arpsizHeHHs. «3enéHas

XUMUA».

JdemMoHcTpanuu

Buneogparments! u cnaiiipl «CTtpoeHre 3eMin U €€ XUMUYECKUIA COCTaB.
Komiekuyst MUHEpaJIOB ¥ TOPHBIX OPOI.
Komnexmus «Pyzapl MmeTanniosy.

BI/I,Z[CO(I)paFMCHTBI U CIaMabl «['mobanpHbIC 3KOJIOTHUECKHE HpO6JICMBI YCJI0BCUYCCTBA».
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JlaGopaTropHble ONBITHI
43. V3zydenwue rpaHuTa.

6. O6001meHe 3HAHUI 0 XUMMHH 32 KYPC OCHOBHO# IIKOJIbI.

IMoaroroBka K 0CHOBHOMY rocyaapcrBeHHoMy 3k3ameny (OI'D) (7 )

CrtpoeHue aTomMa B COOTBETCTBHUH C TIOJIOKEHHUEM XMMHYECKOT0 jieMeHTa B [lepruonnyeckoii cucreMe.
CrpoeHue BelecTBa: XUMHYECKas CBSI3b M KPUCTAIMYECKHE PEHMETKU. 3aBUCHUMOCTh CBOMCTB
00pa30BaHHBIX JJIECMEHTAMH IIPOCTHIX BEIIECTB (METAJJIOB, HEMETAJIOB, OJIarOPOJHBIX Ta30B) OT
MOJIOXKEeHHU 31eMeHTOB B [lepuoanueckoit cucreme. THUMOIOTUS HEOPTAHUYECKUX BEILIECTB, ICJICHUE UX
Ha Kjiaccel ¥ rpynisl. [Ipeacrasurenu.

[Ipu3Haku M yCIIOBUSI MPOTEKAHUS XUMHUYECKMX peakuui. TUMOJOrus XUMHUYECKUX peakUuid Mo
pa3IuYHbIM OcHOBaHUAM. Peakinu noHHOro ooMeHna. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB. XapaKTEPHBIE XMUMHUYECKHE CBOHCTBA COJICOOPa3yIOIIMX

OKCHJIOB, THIPOKCHIOB (OCHOBAHHIA, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH.
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3. TemaTnueckoe NJaHUPOBaHHE Y4eOHOT0 MpeIMeTa
8 KJIACC
(2 4 B HEZIEIIO, BCETO 68 1)

Ne | HaumenoBanue pazaenos (tem) | KomuuectBo B ToMm uncie Ha npoBegeHue
4acoB I10 [IpakTuyeckux padot KontponbHabIx
porpaMme pabot
8 knacc
1 IlepBonauyajbHbIE 21 3 1
Ne 1 «3HaKOMCTBO € KonTponbhas
XUMHYecKHe NOHATHS
1a00paTOPHBIM pabora.Ne 1
000pynoBaHUEM. «HauanbHble MOHATHUS
[IpaBuna Tb npu W 3aKOHBI XUMHUW
pabote B KaOMHETE
XUMUH.
No 2 «Habmronenue 3a
TOPSIILEH CBEUOM»
Ne 3 «Ananus
IOYBBI»
Bascneiimue npeocmasumenu 18 3 1
HeOopP2aHuYecKUxX 6euiecma.
Konuuecmeennwvie
OMHOUWIEHUA 8 XUMUU
2 Kucaopoa. Boxopon 13 Ne4 «Ilomyuenue, KonTponbHas padbora
5 coOupanue u Ne2 mo reme:
pacro3HaBaHue «Baxuenmme
KHCIIOPOIa MpeICTaBUTENN
Ne5 «ITonydenwue, HEOPraHUYECKUX
coOupanue u BELICCTB.
pacro3HaBaHKE KonnuectBeHnbie
BOJIOpOIa» OTHOIICHUS B XUMHUN»
3 Bona. PacTBopbI Ne 6
«IIpurorosienue
PacTBOPOB COJIEH C
WX 3aJaHHOH
MacCOBOM J10JIEN
4 | OcHOBHBIE KJIACCHhI 10 1 1
HEOPraHU4eCKHUX COeIMHEeHU Neo7 «Pemienne KonTponbnas pabora.
AKCIEPUMEHTATbHBIX Ne3 1o Teme:
3a1a49» «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COEMHEHUIN»
5 | Ctpoenue aToma. 8
Ilepuoguyeckuii  3aKOH M
nepuoanvecKas cucremMa
xumMuuecknx iementos JI.A.
MenaeneeBa
6 CtpoeHue  BellecTB. 11 0 2
Xumuyeckas CBf3b KonTtponpHas pabota
Ne4 o TEMaM:
«Ilepuoanyeckui
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3aKO0H u
NePUOANIECKas
CHUCTEMa XUMHUYECKHUX
anmementoB  JI. N
Menneneena.
Crpoenue artoma» u
«XUMUYECKass CBSA3b.
OKHUCIUTENBbHO-
BOCCTAaHOBUTEJIbLHBIC
peaKIum»

[IpomexxyrouHas
aTTecTanusl.
Hrorosas
JIMAarHOCTHKA.

HUroro

68

5
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9 KJIACC
(2 4 B HEMEMIO, BCETO 68 1)

Ne HaumenoBanue pasznennos Komngectso B ToM gnciie Ha IpoBeneHue
(Tem) 4acoB 110 [IpakTrueckux padot KoHTposbHbIX
nporpamme pabort
9 knacc
1 IloBTOpEeHue | 5
00001IeHHE CBeJeHUil 10
Kypcy 8 KJj1acca.
XuMH4ecKHe peaKkumnu.
2 XumMnyeckue 10 1 1
peakuum B pacTBopax No 1. Pemienue KonTposnbnas
AKCIIEPUMEHTAJIbHBIX 3a7a4 pabora Ne 1 o
10 TeMe TeMe
«DNEeKTPOIUTHYECKAS «XUMHUYECKHE
JIACCOITUAITNS peakuuu B
pacTBopax
JEKTPOJIUTOBY
3 | Hemeranasl 1V — VII rpynn 27 4 1
M UX COeTUHECHMS No 2. «3y4yeHue cBOMCTB
COJISTHOM KUCIOTHI» Ne 3.
«M3yyeHue CBOMCTB CEPHOM
KHUCIJIOTBI»
No 4 «ITonmyuenue ammuaka
1 U3Y4YEHUE €r0 CBOMCTB)
Ne 5. «Ilomyuenune
YTJIEKHUCIIOTO ra3a u
W3Yy4YEHUE €r0 CBOMCTB) KoHntponbHas
pabota. Ne2 mo
Ilepgonauanvnuvie ceedenus 6 TeMe:
00 Op2anu4ecKux «Hewmeramnel u ux
eeujecmeax COETMHEHUS»
4 | MeTa/uIbl U UX COETUHEHHUS 17 2 1
Ne 6. «Ilonyuenue xxecTkoit KonrtponbnHas
BOJIBI U CITIOCOOBI €€ paborta Ne 3 o
YCTPaHEHHUSI» TeMe «MeTab
Ne 7 «Pemenue
SKCNEPUMEHTAIIbHBIX 3a]1a4
1o Teme «MeTtaymibh)
5 | Xumus 4 okpyKawas cpena 2
6 | Ob0o0ImIEeHe 3HAHUH 1O 7 1
XHMHUH 32 KYpC OCHOBHOM
IIKOJIBI. KonTponbhas
IHoaroroBka Kk 0CHOBHOMY paboTtaNed

rocy1apcTBEHHOMY IK3aMeHy
(019)

«ToroBag mmo
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KypCy OCHOBHOM
HTKOJIBD)

Htoro

68

4
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