I'ocynapcTeenHoe 0101:keTHOe 0011€00pa3oBaTe/IbHOE YUpe:KIeHue
Camapckoii o61acTu cpeHsisi 001eo0pa3oBaTebHAast K01

¢. Mansiuknno nmenn I'epost Coserckoro Coro3a H.B. Byablinna
MYHMIMNAJLHOro paiiona IlInronckuii Camapckoii o61acTn

PaccMoTpena IIpoBepena VT1BepxaeHa
Ha 3acemannu MO 3aMECTHUTEIIEM mpuka3om Nel66 ot
€CTECTBEHHO-HAYYHOI'O IIUKJIA nupektopa mo YBP 31.08.2021
rpoTokon Ne 1 U. 0. IUPEKTOPA IIKOJIBI
ot 27.08.2021 r. Kymekosa E. 1O.
31.08.2021 Snymesuu A 1O.

PABOYAS ITPOI'PAMMA

o XuMmuu

8-9 kjaccol

2021 r.



PaGouast mporpamma yueOHOTO TIpenMera «XUMHUs» COCTaBIICHA C y4E€TOM TpeOOBaHUM
@DenepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeIbHOIO CTAaHAApPTa OCHOBHOTO — OOIIETro
oOpa3oBanus (yTBEp>KIEH NPUKA30M MHHHCTEpPCTBa 00pa3oBaHus W Hayku Poccuiickoit
Oeneparun Nel897 ot 17.12.2010 B pemakiuu mnpukazoB MwuHoOpHayku Nel644 ot
29.12.2014, Nel1577 ot 31.12.2015, B penakuuu npukaza MuHuctepctBa IIpocsemenus PO
Nel72 ot 11.12.2020, Ne712), ma ocumoe OOIlI OOO I'bBOY COII c¢. MansukuHO U
aBTOPCKOM MpOrpaMMbl OCHOBHOTO 001Iero odpazoBanus noj pemakiuend O.C.I'abpuensna.
Xumust.8-9 Kinacchl.

Ha uzyuenue yueGHOro npeamera « XuMusi» 1Mo yueOHOMY IUIaHy IIKOJIBI OTBOJAUTCS B 8-
9 xnaccax — 2 yaca B HEZEIIO, UTO COCTaBIseT 68 yacoB B roa, OO0IIee Ynuciao y4eOHbIX 4acoB
3a 5 et 00y4yeHus — 136 vacos.

1. Ilnanupyemble pe3yabTaThl OCBOEHHUSI Y4eOHOI0 MpeaMeTa
JInuHocTHBIE yHHBepcaJlbHbIe yueOHble AelicTBus ocBoeHuss OOIT

Poccuiickas rpaxnaHckas HIEHTUYHOCTh (MAaTpUOTHU3M, YyBaxeHHe kK OTeuecTBy, K
IPOLUIOMY M HACTOSALIEMY MHOTOHAIIMOHAJIBHOIO Hapojia Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Ponnnoi, upeHtudukanus ceds B kauecTBe rpaxkaanuHa Poccuu, cyObeKTHBHAs
3HAUYUMOCTb MHCIIOJIb30BaHMSI PYCCKOTO S3bIKa U SI3BIKOB HaponoB Poccuu, oco3HaHue Hu
OLYUICHWE JIMYHOCTHOW CONPUYACTHOCTH CyapOe poccuiickoro Hapona). Oco3HaHue
ATHUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJIbTYphl CBOEIO HApOia, CBOET0 Kpas,
OCHOB KYJITYpHOIO Hacienus HaponoB Poccum u yenoBeuecTBa (MIACHTUYHOCTHb 4YEIOBEKa C
POCCUICKOM MHOTOHAallMOHAJIBHOM  KyJbTYpOH, CONPUYACTHOCTH MCTOPUM HApOJOB U
rocyJapcTB, HAaXOJUBIIMXCS Ha TEPPUTOpUH CcoBpeMeHHoW Poccum); wuHTEepuopuzanus
FYMaHUCTUYECKUX, JAEMOKPAaTHUECKUX M TPAJULIUOHHBIX IEHHOCTEH MHOIOHAIMOHAJIBHOTO
poccuiickoro ooOmiectBa. OCO3HaHHOE, YBaKUTENbHOE U JOOpOXKETaTelabHOE OTHOLICHHE K
UCTOpPUH, KYJIbTYpE, PEIMIUHU, TpaJuLUsAM, s3blKaM, IIEHHOCTSAM HapoJoB Poccum um HaponoB
Mupa.

['0OTOBHOCTH M CHOCOOHOCTH OOYYAIOMIMXCS K CaMOPa3BUTHIO M CaMOOOpPA30OBAHHIO Ha
OCHOBE MOTHUBAIlMM K OOYYEHHIO U IO03HAHMIO; TOTOBHOCTh U CHOCOOHOCTH OCO3HAaHHOMY
BbIOOPY M MO- CTPOCHHUIO JalbHEWIIed WHAWBUIYaJbHOM TpaeKTOpUU OOpa3oBaHMsS Ha Oasze
OPUEHTHPOBKU B MUpe Npodeccuii u npodhecCHOHATBHBIX MPEANOYTEHNH, C YUETOM YCTOWYHMBBIX
MO3HABATEJIbHBIX HHTEPECOB.

Pa3zBuroe MopanabHOE CO3HaHHWE U KOMIIETEHTHOCTh B PELICHHH MOpPAJIbHBIX IpoOieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OpPMHUPOBAHME HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOI'O
MOBEJICHUSI, OCO3HAHHOIO M OTBETCTBEHHOIO OTHOLIECHHS K COOCTBEHHBIM MOCTYIKaM
(crocOOHOCTh K HPAaBCTBEHHOMY CAaMOCOBEPUIEHCTBOBAHHIO; BEPOTEPIHUMOCTh, YBAXKUTEIHHOE
OTHOLIEHHE K PEIMTMO3HBIM YyBCTBAM, B3TJIsSaM JIOJIEH WIHM UX OTCYTCTBHIO; 3HAHUE OCHOBHBIX
HOPM MOpajH, HPaBCTBEHHBIX, IYXOBHBIX H/€AJOB, XPAHUMBIX B KYJIbTYPHBIX TPaJULIUAX
HapoaoB Poccun, roTOBHOCTh HA UX OCHOBE K CO3HATEIBbHOMY CAMOOTPAHUYEHHIO B MTOCTYIKAX,
MOBEJICHUY, PACTOYHMTEIILHOM TOTPEOUTENHCTBE; CGHOPMHPOBAHHOCTh TPEICTABICHUA 00
OCHOBAax CBETCKOM ITHKH, KyJIbTYpbl TPAJIULUOHHBIX PEIUTUNA, UX POJIU B PA3BUTHUU KYJIbTYPHI U
uctopuun Poccun u 4enoBeuecTBa, B CTAHOBJIEHWU TPa)KAAHCKOTO OOIIECTBA U POCCHUUCKOMN
rOCy/IapCTBEHHOCTH; IIOHMMAaHUE 3HAYEHHs HPABCTBEHHOCTH, BEPbl U pPEJIUTUMU B JKU3HU
yelioBeka, ceMbu U o0mectBa). CHopMUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K YYEHHIO;
YBa)XUTEJIBbHOTO OTHOILEHUS K TPYZAY, HAJIMUYUE OIbITA YYaCTHUS B COLMAIBHO 3HAYUMOM TPYIE.
Oco3HaHue 3HaY€HHUs CEMbU B KM3HHU 4Ye€JIOBEeKa M OOIIEeCTBa, MPUHATHE LIEHHOCTU CEMEMHOMN
KHU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIIEHUE K YIEHAM CBOCH CEMbH.

ChopMupoBaHHOCTh LIEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHs HAyKM U OOLIECTBEHHOW NPAKTUKH, YYHUTBHIBAIONIIETO COLUAIBHOE,
KyJIBTYpPHOE, S3BIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA.

Oco3HaHHOE, YBaXXUTENBHOE U JOOPOKEIATENIHOE OTHOLICHUE K JPYrOMY UeJIOBEKY, €ro
MHEHHIO, MHPOBO33PEHMIO, KYJIbTYpPE, SI3BIKY, BEpe, IPaKAaHCKOH Mo3uuMU. ['OTOBHOCTH M



CHOCOOHOCTh BECTH JAUAIOT C JIPYTMMH JIIOJABMH W JOCTHTaTh B HEM B3aWMOIIOHMMAaHUS
(umenTudukanus ceds Kak  IOJIHOMPABHOTO CyObeKTa  OOIICHHS, TOTOBHOCTh K
KOHCTPYUPOBaHMIO 00pa3za MmapTHepa MO JIUAJIOry, TOTOBHOCTh K KOHCTPYMPOBAaHHIO 00Opa3za
JIOMTYCTUMBIX CIIOCOOOB JMaliora, TOTOBHOCTh K KOHCTPYHMPOBAHMIO IMpoOIlecca UAJIOra Kak
KOHBEHLIMOHUPOBAHUSI HMHTEPECOB, MPOLEAYP, TI'OTOBHOCTb M CIOCOOHOCTH K BEJICHHIO
MIEPErOBOPOB).

6. OCBOEHHOCTb COLMAIbHBIX HOPM, IIPABUJ IOBEAEHUS, pojed u (opM COLHUANBHOM
KHU3HU B Tpynnax M cooOLIecTBaX. Y4YacTHE B ILKOJIBHOM CaMOYIIPABJICHUHM U OOLIECTBEHHON
JKU3HU B IIpe/ieiax BO3PACTHBIX KOMIIETEHIMI C Yy4E€TOM pPETMOHAIBHBIX, 3THOKYJIbTYPHBIX,
COLMAIBHBIX M 3KOHOMHUYECKHX OcoOeHHocTell ((popMupoBaHHE TOTOBHOCTH K Y4YacTHUIO B
IIPOLIECCE YHOPSAAOUYEHUS COLMANIBHBIX CBA3CH M OTHOLIEHUH, B KOTOPbIE BKIIOYEHBI U KOTOPHIE
GopMHpYIOT caMM Ydallhecs; BKIIOYEHHOCTb B HEIOCPEICTBEHHOE TI'PAXAAHCKOE YdacTHe,
TOTOBHOCTh yYaCTBOBAaTh B JKU3HEJCATEIHHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO OOBEAMHEHUS,
IPOAYKTHUBHO  B3aUMOJEHCTBYIOILEIO €  COLMAJIBHOM  CpeJOW U COLMAIbHBIMU
MHCTUTYTaMU;UieHTUUKaMsl ce0s B KadecTBe CyOBEKTa COLMaJIbHBIX IpeoOpa3oBaHU,
OCBOCHHME KOMIIETEHTHOCTE B cdepe OpraHu3aTOpCKOW JesITeIbHOCTH; HHTEpUOPHU3ALIMS
LIEHHOCTE! CO3MJATEIbHOTO OTHOIIECHHUS K OKPYXKAIOWIEH JEHCTBUTEIBHOCTH, LIEHHOCTEU
COLIMAJILHOTO TBOPYECTBA, LIECHHOCTH IIPOJYKTHUBHOW OpPraHMU3alliM COBMECTHOM AEATEIbHOCTH,
camopeaJIi3aliy B IPYIIE U OPraHu3aliy, HEHHOCTHU «JIPYroro» Kak paBHOIIPaBHOI'O MapTHEPA,
dopMHpoBaHHE KOMIETEHLMI aHalu3a, MPOCKTUPOBAHMSA, OpraHU3alUd JIeSTeIbHOCTH,
peduiekcun U3MEHEHUH, CrIoCO0OB B3aMMOBBITOJHOTO COTPYIHHUYECTBA, CIIOCOOOB peau3aiuu
COOCTBEHHOTO JIMJIEPCKOT0 MOTEHLIUAIIA).

ChopMupoBaHHOCTH ~ IIEHHOCTH  3/0pOBOro M Oe3omacHoro  obpasa  >KHU3HH;
MHTEpUOpU3aLMS TIpaBWJI MHAMBHUIYAJIBHOTO U KOJJIEKTUBHOTO O€30IaCHOrO IIOBEJIEHUS B
Ype3BBIYANHBIX CUTYalMsIX, YIPOXKAIOIIMUX >KU3HU M 3J0POBBIO JIOJEH, MPaBUJ TMOBEICHUS Ha
TpPaHCIIOPTE U Ha JOpOrax.

Pa3BuTOCTh A3CTETHYECKOTO CO3HAHUS 4YEPe3 OCBOCHHME XYJOXKECTBEHHOTO HACIEAUs
HaposoB Poccun u Mupa, TBOpPUYECKOH NIEATENBHOCTH 3CTETUYECKOr0 Xapakrepa (CrocoOHOCTh
MOHMMATh XYJO0XKECTBEHHbIE IPOU3BE/IEHUS, OTPAKAIOLIUE PA3HbIE 3THOKYJIbTYpPHBIE TPaJIULIUH;
c(OPMHPOBAHHOCTh OCHOB XYJI0’)KECTBEHHOM KYyJBTYpbl OOY4YalOLIMXCS KaK 4YacTH WX oOrmien
JyXOBHOM KYJBTYpbI, KaKk 0co0Oro crnoco0a IO3HaHUS JKU3HM U CpEACTBA OpraHu3aliu
OOIIEeHUs;  ICTETUYECKOE, HSMOIMOHAIBHO-IIEHHOCTHOE BHUJACHUE OKPYKAIOIIEr0  MHpa;
CIIOCOOHOCTH K AMOIIMOHAIBHO- [IEHHOCTHOMY OCBOEHHUIO MUpPa, CAMOBBIPAXKEHUIO M OPUEHTALIUN
B XY/I0KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPBI; YBaXKEHNUE K UCTOPUH KYJIBTYPbI
cBoero OrtedecTBa, BBIPA)KEHHON B TOM YHMCIIE€ B IOHUMAHUK KPacoThl YEJIOBEKA; MOTPEOHOCTh B
OOIIEHUH C XYA0)KECTBEHHBIMHU MPOU3BEACHUAMH, CPOPMUPOBAHHOCTh AKTUBHOT'O OTHOIIECHUS K
TPAAULUAM XYyI0KECTBEHHON KYJIbTYpPbl KAK CMBICIOBOM, 3CTETUYECKON U JINYHOCTHO-3HAYUMOMN
LIEHHOCTH).

CdopMupoBaHHOCTH OCHOB 3KOJIOTUYECKOM KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUIEHUS, HAJIMYHME€ ONBITa SKOJIOIMYECKH OpPHUEHTHPOBAHHOU
peIIEeKCUBHO-OIICHOYHOM UM  MPAKTUYECKOM JEeATENbHOCTM B  JKU3HEHHBIX  CHUTYyalUsIX
(TOTOBHOCTh K HCCJIEIOBAHUIO TPUPOABI, K 3aHATHUSAM CEIbCKOXO3SIHCTBEHHBIM TPYIOM, K
XYyJI0’)KECTBEHHO- ACTETUYECKOMY OTPA)XEHHUIO MPUPOJBI, K 3aHATUSIM TYpU3MOM, B TOM 4YHCIIE
HKOTYPU3MOM, K OCYLIECTBJIEHUIO IPUPOAOOXPAHHOM AESTEIBHOCTH).

MeTtonpenmeTHble pe3yabTaThl ocBoeHust OOIT

MertanpeameTHble pe3ynbTaThl, BKIOYAOT OCBOCHHBIE 00yUYarOIUMHUCIMEKIPEIMETHBIE
NOHATUS W  yHUBEpCAJIbHbIE ydueOHble JCWUCTBUS  (PEryiNsTHBHBIC, IO3HABATEIbHBIC,
KOMMYHHMKaTHUBHBIE).
MesxnpeaMeTHble TOHATHS
YcnoBueM GopMHUPOBAHUS MEKITPEIMETHBIX MMOHATHIA, HATPUMEP TaKUX KaK CHUCTEMA,



dakT, 3aKOHOMEPHOCTh, ()EHOMEH, aHalu3, CHUHTE3 SBJISETCS OBIAJCHHE OOyYAIOUTUMUCS
OCHOBAMH YHTATEIBCKOW KOMIIETEHIMH, NPUOOpEeTEeHHE HABBIKOB pPabOTHI ¢ HMH(MOpMAIHEH,
ydyacTue€ B NIPOEKTHOHM JesATeNbHOCTH. B OCHOBHOM IIKOJEe Ha BceX IMpeaMerax Oyxaer
IpoJIoJDKeHa paboTa Mo (HOPMUPOBAHHMIO W PA3BUTHUIO OCHOB YHUTATEIBCKOW KOMIIETEHIIHH.
OOyyaroniuecs OBJIaICIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBIICHHUSI CBOMX JAlIbHEHUINX IJIAHOB:
OpOJOIDKeHUs 00pa3oBaHUS M camMooOpa30BaHUS, OCO3HAHHOIO IUIAHUPOBAHHUS CBOETO
aKTyaJIbHOTO M TEpCHEKTUBHOIO Kpyra YTEHHUs, B TOM 4YHCIIE JOCYrOBOTO, MOATOTOBKH K
TPYAOBOW M COLMATBHOMN JESITEIBHOCTH. Y BBITYCKHHKOB OyzaeT cpopMupoBaHa MoTpeOHOCTH B
CUCTEMAaTUYECKOM YTEHHMH KaK CPEJCTBE MO3HAHUS MHpa U ce0s B ATOM MHpE, FapMOHHU3ALUU
OTHOIICHHI YeJIOBEKa U 00IIECTBa, CO3/ITaHUU 00pas3a «IOTPEOHOTO OYTyIIEroy.

[Tpu u3ydyeHun y4eOHBIX MPEAMETOB OOYyYalOUIMecs YCOBEPIICHCTBYIOT MPUOOpPETEHHbBIE
Ha NIEPBOM YPOBHE HaBBIKU paboThl ¢ MHQOpMaIHei u nonoaHar ux. OHu cMoryT paboTtaTh C
TEKCTaMHU, Pe0O0Pa30BbIBATH M UHTEPIPETUPOBATH COJACPKAILYIOCS B HUX MH(OPMAINIO, B TOM
qHCIe:

CHCTEMaTH3HpPOBATh, COIOCTABIATh, AHATU3UPOBaTh, 0000IIATH W HMHTEPIPETUPOBATH
uH(OPMAIIHIO, COJIEPKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTaX;

BBIJICIIAT TJIABHYIO U W30BITOUHYIO MH(OPMALUIO, BBIMOIHATH CMBICJIOBOE CBEPTHIBAHUE
BBbIIETICHHBIX (DAKTOB, MBICIEH; MPEACTaBIATh MHPOPMAIMIO B CXKATOW CIOBECHO ¢opme (B
BUJIC TUIaHA WJIM TE3UCOB) U B HATJISAHO-CUMBOJIMYECKOH (opme (B Buae Tabmuil, rpadudeckux
CXEM U JMarpaMm, KapT MOHSATHI — KOHILENTYyalbHBIX AUAarpPaMM, OIIOPHBIX KOHCIIEKTOB);

3aI0JIHATH U JIOTIOJIHAT TaOJUIIBI, CXEMBI, THArPAMMBI, TEKCTHI.

B xozxe uzydeHus Bcex yuyeOHBIX MPEeIMETOB 00yYaroIuecs MpuoOPETYT OMBIT IPOSKTHOM
NEATETbHOCTH KakK o0co0oi (opMmbl y4eOHOU pabOThI, CHOCOOCTBYIOIIEH BOCHUTAHUIO
CaMOCTOSITENIbHOCTH, ~WHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIICHUIO MOTHBAIMM U
3¢ (PeKTUBHOCTH y4eOHOM NEATeTbHOCTH; B XOJAE peaIn3alldd HUCXOJHOTO 3aMbICiia Ha
IPaKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BbIOMpaTh aJeKBaTHBbIE CTOALICH 3ajade CpejcTBa,
NPUHUMATh pelIeHHs, B TOM 4YHCIEe W B CHTyalusx HeompenaenéHHocTn. OHHU TOdydar
BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIbKMX BapHaHTOB pEIIEHUi, K MOUCKY
HECTaHJAAPTHHIX PEUICHUH, IIONCKY U OCYIIECTBICHUIO HAN0O0JIee IPUEMIIEMOTO PEIIICHHUS.

B cootBerctBun ®I'OC OOO BbIAEHSAIOTCA TPU TPYNIbl YHUBEPCAIbHBIX Y4EOHBIX
nerctBuii (nanee - YY]1): perynasiTUBHbBIC, TO3HABATENbHBIE, KOMMYHHUKATHBHBIC.

PerynstuBHbie YV ]|

YMeHHne caMOCTOSITENIbHO OIPEeATh edn 00y4eHHs, CTaBUTh U (OPMYIHPOBATH HOBBIE
3amaud B ydeOe W IO3HABATEIBHOW [ESTEIHHOCTH, pa3BUBAaTh MOTHUBBI M WHTEPECH CBOEH
MO3HABATENBbHOM JesITebHOCTH. OOyUaromUniCcs CMOXKET:

aHAJTM3MUPOBATH CYIIECTBYIOIINE U IJIAHUPOBATH OyIyIIue 00pa3oBaTeIbHBIC Pe3yIbTaTHI,

UICHTUPHUIUPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONPEAEIIATH INIaBHYIO MPOOIIeMy;

BBIJIBUTATh BEPCUH PEIICHUS MPOOIIEMBI, (POPMYITHPOBATH THITOTE3bI, TPEIBOCXUIIATH
KOHEUYHBII pe3yJbTarT;

CTaBHTH IIEJh JACSITEIHHOCTH Ha OCHOBE OTPEACTICHHON MPOOIEMBI U CYIIECTBYIOIINX
BO3MOXKHOCTEI;

dopmynmupoBaTh y4eOHBIE 3aqauyd Kak [Iard JIOCTHIKCHHS [OCTABICHHOW IIEJH
JeSITebHOCTH;

00OCHOBBIBATH IIEJIEBBIE OPUEHTHPHI M MIPHOPUTETHI CCHIJIKAMH Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEIBHOCTD II1aroB.

YMeHne CcaMOCTOSTENBHO IUIAHHPOBATh TIYTH JOCTHDKEHHUS IIeleld, B TOM YHCIIe
JIbTEpPHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3(pPeKTUBHbBIE CTIOCOOBI pEelIeHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4. OOyJarOIIHICs CMOXKET:

OTIpe/IeNIATh HEOOXOMUMBIC JeWCTBUE(S) B COOTBETCTBUU C Y4eOHOH W TMO3HABATEIHHOMN
3ajjaueil ¥ COCTaBJIATh AITOPUTM MX BBIITOJIHEHMS;

00OCHOBBIBaTh M OCYILECTBIISATh BbIOOp Hambosnee HPPEKTHUBHBIX CIIOCOOOB pPELICHUS



yueOHBIX ¥ MTO3HABATENILHBIX 33]1aY;

OTpeNeNATh/HaX0AUTh, B TOM YHCIE W3 TPEAJIOKCHHBIX BapUAHTOB, YCIOBHSA IS
BBITNIOJTHEHUS Y4eOHOM U O3HABATEIbHOM 3aa4u;

BBICTpauBaTh >KM3HEHHbIE IUIaHBI Ha KpaTKOCpOuHOe Oynyiiee (3asBIATH IEJIEBbIE
OpPUEHTHUPHI, CTABUTH a/ICKBAaTHBIC UM 33J]a4l U MpeJiarath 1eHCTBUSA, YKa3biBas U 00OCHOBbIBas
JIOTHYECKYIO MOCIIEeI0BATEIBHOCTD LIaroB);

BbIOMpaTh U3 MPEAJIOKEHHBIX BAPHMAHTOB U CaMOCTOSTEIBHO HUCKATh CpPelICTBA/pecypcChl
JUIS PEUICHUs 3aa4M/TOCTHKECHUS 11eITH;

COCTaBISITh IJIaH  pelleHuss NpoOjaemMbl  (BBIIOJHEHHUS  IMPOEKTa,  MPOBEACHUSA
HCCJICIOBAHMS);

OTpeNeNATh MOTEHIMAIbHBIC 3aTPYyIHEHHs NPU PEUICHUH y4eOHOM M IO3HABaTEIbHOMH
3aJ]a4M ¥ HaXOAUTh CPEJICTBA JJISl UX YCTpaHEHUS;

OIKCHIBATH CBOM OMBIT, OOPMIISLSL €ro JJIsl Iepeiayn APYTUM JIOASIM B BUJI€ TEXHOJIOTHU
pelleHus MPaKTHUECKUX 3a7a4 ONpeAeIeHHOTo KJlacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO WH/IWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHHe COOTHOCHUTH CBOHM JCUCTBHUS C IUIAHUPYEMBIMH DPE3yJlIbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH MEATEIbHOCTH B IPOLECCE TOCTHXKEHUS PE3ylbTaTa, ONpPEACNsTh CIIOCOOBI
JIEHCTBUI B paMKaX MpPeUIOKEHHBIX YCIOBHI U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JICUCTBUS B
COOTBETCTBUU C U3MEHsIoIIENcs cuTyanneid. O0ydaromunics CMOXKeET:

ONpeAeNsiTh COBMECTHO C TENaroroM | CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX
PE3yIabTaTOB M KPUTEPHH OLIEHKU CBOCH y4eOHOM AEATEIbHOCTH;

CUCTEeMATHU3UPOBaTh (B TOM 4YHCIE BBIOMPATh MPUOPUTETHBIC) KPUTEPUH ILIAHUPYEMBIX
PE3yIBTATOB M OLICHKH CBOCH JIEATEILHOCTH;

OTOMpaTh HMHCTPYMEHTHI Ui OLEHUBAHHUS CBOCW JEATEIBHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JIESITEIIHHOCTH B paMKaXx MPEUI0KEHHBIX YCIIOBHIA U TPEOOBaHMIA;

OLIEHUBATh CBOIO JESATEIbHOCTb, apTyMEHTHPYs NMPUUUHBI JOCTHXKEHHUS MIM OTCYTCTBHS
IUTAHUPYEMOTO pe3yJbTaTa;

HAXOJIUTh JJOCTATOYHBIC CPEJICTBA VIS BHITOJHEHNUS YIEOHBIX JICHCTBUI B M3MEHSIOMIEHCS
CUTYallUX W/WIU NPU OTCYTCTBUHU IUIAHUPYEMOTO Pe3yJIbTaTa;

paboTas mo cBOeMy IUIaHY, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JESTEIHHOCTh HA OCHOBE
aHalM3a M3MEHEHWH CUTyallud JUIsi TIOJYYEeHHS  3alVIaHUPOBAHHBIX  XapaKTEPHCTHUK
MPOJYKTa/pe3ynbTara;

YCTaHABIMBAaTh CBSA3b MEXKAY TONYUYEHHBIMH  XapaKTePUCTHUKAMU TPOAYKTA U
XapaKTEePUCTHKAMH TIPOIIeCCa JEATENIbHOCTH W 0 3aBEPUICHUH JESTEIBHOCTH TpeJaraTh
U3MEHEHHE XapaKTEePUCTHK Mpoliecca IS MOTY4YeHUs YITYUIIeHHbIX XapaKTepUCTUK MPOIYKTa;

CBEpATh CBOW JICHCTBHS C IWENbI0O W, TNPH HEOOXOJMMOCTH, WCIPABIATh OUIHMOKA
CaMOCTOSITENBHO.

YMeHue OlLleHHBaTh MPaBHJIBHOCTh BBIIOJHEHHMS Y4eOHOH 3ajauM, COOCTBEHHBIE
BO3MOXHOCTH ee perieHusi. O0yJaromuics CMOXeT:

OTIpeNeNATh KPUTEPHH NPAaBUIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHHUS y4eOHOW 3ajadu;

aHAJTM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS JUIS
BBITNIOJTHEHUS yueOHOM 3a1auu;

CBOOOJTHO MOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKU M CAMOOLIEHKH, HCXO/IS U3
ENTA ¥ UMEIOIINXCSI CPEICTB, PA3NIndast pe3yibTaT | CIIOCOObI NEHCTBUH;

OLICHUBATh MPOJAYKT CBOEW JEATEIBHOCTH 10 33JaHHBIM W/WIK CaMOCTOSITEIIHLHO
OTIpeNIeICHHBIM KPUTEPUSIM B COOTBETCTBHH C IIEJIBIO IEATEITHHOCTH,

000CHOBBIBATh IOCTHKMMOCTB 11€JT1 BBIOPaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHEIIHUX PECYPCOB;

(UKCUPOBATh U AaHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB.

Brnanenue ocHoBaMU CaMOKOHTPOJISl, CAMOOLICHKH, TPUHSTHSI PEIICHUN U OCYIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOH U Mmo3HaBaTeIbHOU. OOYJarOIUiics CMOXKET:

HaOJII0aTh M aHAJTM3UPOBATH COOCTBEHHYIO YUEOHYIO M IIO3HABATEIBHYIO IESITEILHOCTD U



JESTENILHOCTh IPYTUX 00yUYaIOUIUXCs B IPOIECCE B3aUMOIIPOBEPKH;

COOTHOCUThH PEaJbHBbIC U IUIAHUPYEMbIC Pe3ylbTaThl HHIWBHIYaTbHOU 00pa3oBaTeIbHON
JESTENIbHOCTH U JeNIaTh BHIBOIBL;

NPUHUMATh pEHIeHHEe B Yy4eOHOW CHUTyalluM M HECTH 3a HEro OTBETCTBEHHOCTH;

CaMOCTOSITENILHO OIpeIesaTh MPUYHHBI CBOETO yCIeXa WM HeyclieXxa U HaXOJHUTh
CIOCOOBI BBI- X0/1a U3 CUTYyAIlMU HEYCIIeXa;

PETPOCTICKTUBHO OMNPENENITh, KAaKWUe JACUCTBUS IO PEHICHHIO Y4eOHOW 3amaud Wi
napaMeTpbl 3THX JCWCTBUNM TMpHUBEIM K TMOJYyYEHUIO HUMEIOUIerocsl MpOAyKTa Yy4yeOHOI
JIeSATEeIbHOCTH;

JEMOHCTPUPOBATh MPUEMBl PETYISUUU  MCUXO(PU3UOIOTUYECKUX/  SMOIMOHATBHBIX
COCTOSHUN  Juisi  JOCTHKEeHHS d(¢ekra ycrnokoeHus (YCTpaHEHUS  IMOIUOHAILHOM
HaIpsHKEHHOCTH), 3(dekra BoccTaHOBIeHUs (0cinabieHnus MpOsBICHUNM yTomiieHHs ), dddekra
aKTUBH3AIMH (TTOBBIIICHHSI ICUXO(PHU3NOTOTHIECKON PEAKTUBHOCTH ).

ITo3znaBaTenbHbIe YY |

YMeHune omnpenensaTh IMOHATHUS, CO37aBaTh OOOOIEHHUS, YCTaHABIMUBATh AHAJIOTUH,
KJIacCU(UIIUPOBATh, CAMOCTOSATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPHUM AJIs KiaccUuHUKAIIH,
yCTaHaBIWBATh MPUUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTMUECKOE PaCCyKIEHHUE,
YMO3aK/IIo4YeHrne (MHAYKTUBHOE, TEAYKTUBHOE, TI0 aHAJIOTUH) U JeNaTh BbIBOAbI. O0ydaromumiics
CMOJKeT:

noa0upaTh CIIOBAa, COTOJYMHEHHBIE KIIOYEBOMY CIIOBY, OIpPENENSIONINE ero MPU3HAKU U
CBOMCTBA;

BBICTPAUBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIIYIO M3 KIIOYEBOIO CIIOBA M COMOJYMHEHHBIX
€My CJIOB;

BBIICTISAITH OOIIMH MPU3HAK JIBYX WM HECKOJbKUX MPEAMETOB WIH SIBICHUNU U OOBACHATH
WX CXOJICTBO;

00BEANHSTH MPEAMETHI U SBJICHHS B TPYIMIBI IO ONMpEAeTeHHBIM MPU3HAKaM, CPaBHUBATH,
KiaccuuImpoBath 1 00001aTh (GAKTHI U SBICHNUS;

BBIJICTISITH SIBJICHHUE U3 OOIIET0 psija IpYruX sBICHUI;

OTPENIETISATh OOCTOSITENBCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHHUKHOBEHUIO CBSI3U MEXKIY
SBIICHUSIMU, U3 ATHUX OOCTOSATEIBCTB BBLACISATH OMpPENENSIONINe, CIOCOOHbIE OBITh MPUYMHON
JTAHHOTO SIBJICHUS, BBISBIISATH IPUYUHBI U CIICJCTBUS SIBJICHUN;

CTPOUTH PACCYKIEHHE OT OOLINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH pacCyXJ€HHE HAa OCHOBE CPAaBHEHUS MPEIAMETOB U SBIICHUH, BBIIEISAS MPH 3TOM
oO11ye Npu3HaKy;

u3JNarath MOJYyYeHHYI0 WH(GOPMAIIHIO0, HHTEPIPETUPYS €€ B KOHTEKCTE pellaeMoi 3a/1auu;

CaMOCTOSITENIbHO YKa3bIBaTh HA MHPOPMAIIUIO, HYKIAFOIIYIOCS B IPOBEPKE, MpeiaraTh U
MPUMEHSITh CIIOCO0 MPOBEPKU JOCTOBEPHOCTH HH(OPMAIINY;

BepOAIM30BaTh HAMOITMOHAIILHOE BIICUATICHHE, OKAa3aHHOE Ha HEr0 HCTOYHUKOM;

OOBSCHATH SIBIICHMUS, MPOLIECCHI, CBS3M M OTHOIICHUS, BBISBISIEMBIE B X0JI€
MO3HABATEJILHON U HCCIIEI0BATENbCKON JEeSTENbHOCTH (MIPUBOJAUTH OOBSICHEHUE C M3MEHEHHUEM
(dbopMBI TIpeACcTaBIeHUS; OOBICHATD, JETATU3UPYS WU 000011ast; OOBACHATH C 33JaHHON TOYKHU
3peHus);

BBISIBJISITH M HA3bIBATh MPUYHMHBI COOBITHS, SBICHUS, B TOM YHCJIE BO3MOXHBIE /Hanbomee
BEPOSATHBIC TPUYMHBI, BO3MOXKHBIC ITOCIICJCTBUS 3aJaHHON TNPUYHHBI, CaMOCTOSTCIBHO
OCYIIECTBIISIS IPUYUHHO-CIICICTBEHHBIN aHAIN3;

JienaTh BBIBOJI HA OCHOBE KPHUTHYECKOTO aHAJIW3a Pa3HBIX TOUEK 3PEHHS, IMOJITBEPKIAThH
BBIBOJI COOCTBEHHOW apryMeHTaluel WM CaMOCTOSTEIHHO TTOTy4YEeHHBIMU JAHHBIMHU.

YMeHue co3naBarbh, IPUMEHATh U MPEoOPa30BbIBATh 3HAKH U CUMBOJIbI, MOJIETH U CXEMBbI
JUTSI pEIICHUS YIeOHBIX M MMO3HABATENBHBIX 3a/1a4. OOyUYaroIUiics CMOXKET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM IPEIMET U/UITHU SIBICHUE;

OTpEACNATh JIOTUYECKUE CBS3M MEXKIy TNpeaMeTaMH W/WIH SBICHHUSIMH, 00O03HA4aTh



JTAaHHBIE JIOTUYECKHE CBSA3U C IIOMOIIIBIO 3HAKOB B CXEME;
co3/laBaTh AOCTPAaKTHBIM WM peajbHBbI 00pa3 mpeaMmera W/WiM SBICHUS;

CTPOUTB MOJIEJIL/CXEMY Ha OCHOBE YCIIOBHH 3a/1auy /WM CII0C00a ee peleHMs;

co3/1aBaTh BepOajbHbIC, BELIECTBEHHbIE M HH(OPMAIMOHHBIE MOJEIN C BBIJICICHUEM
CYLIECTBEHHBIX XapaKTEpUCTUK OOBEKTa [UlId ONpEIeNeHHsl clocoda pelleHus 3aJadd B
COOTBETCTBUU C CUTYaLIUEN;

peoOpa30BbIBaTh MOJEIH C LIENbIO BIABICHHS OOIIMX 3aKOHOB, OMPEAEISIOIUX JaHHYIO
MPEAMETHYIO 00J1aCTh;

NEPEeBOJIUTh CIOXKHYIO IO COCTaBy (MHOIOACHEKTHYI0) MH(pOpManuio u3 rpapuueckoro
wir (GopMaIM30BaHHOTO (CUMBOJIBHOTO) IIPEJCTABICHUS B TEKCTOBOE, M HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JACWUCTBUS, UCHPABIATh WM BOCCTAHABJIMBATH HEU3BECTHBIN
paHee aNropuT™M Ha OCHOBE MMEIOLIerocs 3HaHUS 00 00beKTe, K KOTOPOMY IPUMEHSETCS
QITOPUTM;

CTPOUTH JI0Ka3aTebCTBO: npsMoe, KOCBEHHOE, oT IIPOTUBHOIO;
AHATM3UPOBATE/PEPIIEKCHPOBATH ONBIT PA3pPA0OTKHU U PealTU3aluy yIeOHOTO MTPOCKTa,
UCCIIEIOBaHMs (TEOPETUUYECKOT0, SMIUPHUUYECKOT0) HA OCHOBE NPEIJIOKEHHONH MpoOIeMHON

CHUTYAaIlUH, TIOCTABJICHHON LIEIH W/WIK 3aIaHHBIX KPUTEPHEB OIICHKU IPOIyKTa/pe3ybTara.

CwMmeicnoBoe yreHue. O0yJaronuiics CMOXKeT:

HAXOJUTh B TeKCTE TpeOyeMyro HH(OpMAIHIO (B COOTBETCTBUH C LEJISIMU CBOCH
NeSITeNbHOCTH);

OPUCHTHPOBATHCSI B COJEPKAHMM TEKCTa, IOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYPHUPOBAaTh

TEKCT;

yCTaHABJIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, TPOIIECCOB;

PE3IOMHUPOBATH ITIABHYIO UCI0 TEKCTa,;

npeoOpa3oBBIBATh TEKCT, «IIEPEBOS» €ro B IPYTYI0 MOAAIBHOCTh, MHTEPIPETUPOBATH
TEKCT (XYJOXXECTBEHHBIH M  HEXYAOXKECTBEHHBIH — Yy4eOHBIH, Hay4dHO-IIOMYJISPHBIH,
uH(OpPMAIIMOHHBIHN, TeKcT Non-fiction);

KPUTUYECKH OLIEHUBATh COJIepKaHue U (PopMy TeKCTa.

@opMHpOBaHUE ¥ PaA3BUTHE SKOJOTUYECKOTO MBIIUICHHUS, YMEHHE TPUMEHSTH €ro B
MIO3HABATENIbHOM, ~KOMMYHUKAaTHBHOM, COIMaJbHOM TNpaKkTUKE U  MpodecCHOHATbHOU
opueHTtanuu. OOyJaroIIHIACs CMOXKET:

OTIpeNIeNIATh CBOE OTHOLIEHUE K MPUPOIHON Cpejie;

AQHAJTM3UPOBATh BJIMSHUE ODKOJOTHMUYECKHUX (PAKTOPOB Ha Cpeay OOUTaHHS >KUBBIX
OpPIraHU3MOB;

NPOBOJIUTh TNPUYMHHBIA W  BEPOSITHOCTHBI  aHANM3 OKOJOTMYECKHX CHTYallui;

IPOTHO3UPOBATh U3MEHEHHUSI CUTYalllu TIPU CMEHe JAeWCTBUS OHOTO (pakTopa Ha AeHCTBHUE
Ipyroro ¢gakTopa;

pacIpoCTpaHATh SKOJIOTHYECKHUE 3HAHUS U y4acTBOBAaTh B MPAKTHUYECKUX JI€ax MO 3aIIUTe
OKpYKalOIIEeH Cpeibl;

BbIpa)kaTh CBOE OTHOIIEHUE K MPUPOJIE Yepe3 PUCYHKH, COUNHEHHUSI, MOJEIH, TPOEKTHBIE
paboTHI.

Pa3BuTHe MOTHBAIINY K OBJAJICHHUIO KYJIBTYPOi aKTUBHOTO MUCIIOIB30BAaHUS CIIOBApEH 1
JPYTUX MOUCKOBBIX cucTeM. OOyJarouiics CMOXKET:

OTIpeNeNATh HEOOXOIMMBIE KITFOUEBBIE TIOUCKOBBIE CIIOBA M 3aITPOCHI;

OCYILECTBIISATh B3aUMOJICHCTBUE C AJIEKTPOHHBIMHU MIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSIMU;

dbopMHpOBaTE  MHOXECTBEHHYIO  BBHIOOPDKY W3  TIOMCKOBBIX  WCTOYHHUKOB  JUISI
00BEKTHBH3ALINN PE3YIbTATOB ITOKMCKA;

COOTHOCHTD IOJTY4YEHHBIE PE3YJIbTAThl [IOUCKA CO CBOEH JEATENbHOCTHIO.

Kommynukatusubie YV /|
YMeHue opraHu30BbIBaTh YUeOHOE COTPYJTHHUECTBO M COBMECTHYIO ACATEIBHOCTD C



YYUTENEM M CBEPCTHUKAMU; pabOTaTh MHAMBHUIYAJIHHO U B TPYIIE: HAXOJUTH 00IIee pelieHHe U
paspematb KOH(QJIUKTHI HA OCHOBE COTJIACOBAHUS MO3HILIMI M y4eTa MHTEPECcOoB; (pOopMyInpoBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOe MHEHHE. OOyUaromMNCs CMOXKET:

OINPEACIIATH BO3MOXKHBIE POJIA B COBMECTHOU JEATECIIBHOCTH;

UIPaTh ONPENEICHHYIO POJIb B COBMECTHOM ACATEIBbHOCTH;

IPUHUMATD MO3ULUI0 COOECETHUKA, TIOHUMAas MO3ULUIO JIPYroro, pa3jiuyaTb B €r0 peyu:
MHEHHE (TOUKY 3pEHMsI), 10Ka3aTeIbCTBO (APTyMEHTHI), (PAKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

OlpeneNiaTh CBOM JEHCTBUS W JACHCTBHUS MapTHEpa, KOTOPHIE CIIOCOOCTBOBAIM WIIU
IPENSITCTBOBAIM NPOTYKTUBHOM KOMMYHHMKAIUY;

CTPOUTH MO3UTUBHBIE OTHOLIEHUS B IIpoliecce YUeOHOM U M03HABATEIbHOMN JEsTEeNbHOCTH;
KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHMUSI, B JUCKYCCUU YMETD
BBIJIBUT'aTh KOHTPApryMEHTHl, IepedpazupoBaTb CBOK MbICAb (BIAJEHHE MEXaHU3MOM

SKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTbCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IpU3HaBaTh
OMMO0YHOCTh CBOCTO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

npeIarath albTepPHATHBHOE PEIICHHE B KOH(GIMKTHOW CUTYaIUH;

BBIJIETISATH OOILYIO TOUKY 3pEHUSI B IUCKYCCHH;

JIOTOBAapUBaThC O INpaBUIaX M BOOpPOCAX Uil OOCYKIEHHS B COOTBETCTBUH C
ITOCTaBJICHHOMN Nepe IPyIIon 3a1a4eil;

OpraHM30BbIBaTh Y4eOHOE B3aUMOACWUCTBUE B TIpymnmne (ompenendarb oO0lue LemH,
pacnpenenaTb poju, 10roBapuBaTbes pyr ¢ JPYroM U T. 1.);

yCTpaHATh B paMKax Juajora pa3pblBbl B KOMMYHMKAllUH, OOYCJIOBJIECHHBIE
HETIOHMMAaHHUEM/HETIPUSTHEM CO CTOPOHBI coOecemHuKa 3amadd, (HOPMBI WM COICpIKAHUS
JMaJora.

YMeHue O0CO3HAaHHO HCIIOJIb30BATh pPEUYEBbIE CPEACTBA B COOTBETCTBUU C 3ajauyeit
KOMMYHHMKAIMH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MBICJIEH U MOTPeOHOCTEN Ui IUIAHUPOBAHUS U
PETYJISALIUKA CBOEH JEATENbHOCTH; BIAJACHHE YCTHOM M NUCBMEHHOW pEYbI0, MOHOJIOIMYECKON
KOHTEKCTHOMW pe- 4bto. OOyyaronuics CMOXKeT:

OTIpeNieNATh 3a/jauy KOMMYHUKALUU U B COOTBETCTBUM C HEll 0TOMpaTh peueBble CPEICTBA;

0oTOMpaTh U UCHOJIH30BaTh PEUEBbIE CPECTBA B NPOIIECCE KOMMYHUKAIIMU C IPYTUMU
JIOABMU (JIMAJIOT B Mape, B MaJIoi rpynmne u T. 1.);

MPEJICTaBIISTh B YCTHON WJIM MUCbMEHHOW (hopMe pa3BEepHYTHIN IJ1aH COOCTBEHHOMN
JESTENIBHOCTH;

coOMo1aTh HOPMBI TYOJUYHOM peuyd, perjaMeHT B MOHOJOTe M JHUCKYCCHH B
COOTBETCTBUHM C KOMMYHUKAaTUBHOM 3a/1a4ueii;

BBICKA3bIBaTh 1 0OOCHOBBIBATH MHEHUE (CYKJIEHUE) U 3alpallliBaTh MHEHUE MMApTHEPA B
paMKax Juanora;

MPUHUMATH PELLIEHUE B X0JI€ IUAJI0Ta U COTJIACOBBIBAThH €r0 ¢ COOECETHUKOM;

CO3/1aBaTh NMCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIIOIb30BaHUEM
HEOOXOUMBIX PEUYEBBIX CPEICTB;

UCIIO0JIb30BaTh BepOaIbHBIE CPe/ICTBA (CPEACTBA JIOIMUECKON CBSI3M) JUIS BbIICIECHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCIIOJIb30BaTh HEBepOaIbHbIE CPEACTBA UM HATJISIIHbIE MaTepHallbl, TOATOTOBJIECH-
HbIe/OTOOpaHHbIE M0JT PYKOBOACTBOM YUUTES;

JIeNIaTh OLICHOYHBIN BBIBOJ] O JOCTHKEHHUHU L€ KOMMYHHKAIIUU HETIOCPEICTBEHHO I0CIIe
3aBepIlEeHNs] KOMMYHUKAaTUBHOIO KOHTAKTa 1 OOOCHOBBIBATH €TO0.

dopmMupoBaHue M pa3BUTHE  KOMIIETEHTHOCTH B  00JacTH  HMCHOJb30BaHUS
UH(POPMAITMOHHO- KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — MKT). OOyuaronuiics CMOXKeT:

LeJICHANPaBJIEHHO UCKATh U UCIOJIb30BaTh HH()OPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE
JUIS pelIeHus: y4eOHBIX M MPaKTUYECKHX 3a/1a4 ¢ momouisio cpeacts MKT;

BbIOMPATh, CTPOUTH U UCIOIB30BATh a/IEKBATHYIO HH(POPMALIMOHHYIO MOJEb IS
nepeaayr CBOMX MBICIIEH CpeICTBAMH €CTECTBEHHBIX U (JOPMAJIbHBIX S3BIKOB B COOTBETCTBHH C



YCIIOBUSMU KOMMYHUKAIIUU;

BBIICTIAITh MH(OPMAIIMOHHBIA acCHeKT 3a7add, ONEpUpPOBATh JaHHBIMH, HCIIOJIB30BATh
MoOJieJIb pelIeHHs 3a/1a4H;

UCIIOJIb30BAaTh KOMITBIOTEPHBbIE TEXHOJOTMH (BKJIOYash BBIOOp aJeKBATHBIX 3ajaye
UHCTPYMEHTAJBHBIX  MPOTPaAaMMHO-aNMapaTHBIX CPEACTB U CEPBUCOB) I  PELICHUS
WH(OPMAIIMOHHBIX W KOMMYHHKAI[MOHHBIX Yy4YeOHBIX 33Ja4, B TOM 4YHCIIC. BBIYUCIICHUE,
HaIMCaHue MUCeM, COUMHEHUH, 10- KJIaJ 0B, pedepaToB, CO3JaHUE MPE3CHTAUN U JIp.;

UCIIOJIb30BaTh HHPOPMAIIUIO C YIETOM dTUYECKHX U MPABOBBIX HOPM;

co3naBaTh HMH(OPMAIMOHHBIE PECYpChl Pa3HOTO TUNA M JUIA Pa3HbIX ayIUTOPUH,
coOnroaaTh UH- POPMAIIMOHHYIO TUTHEHY U MTpaBuiia UHHOPMAIMOHHON 0€3011aCHOCTH.

IIpenmernsblie pe3yiabTathbl ocBoennss OOIT

IIpenMeTHBIMH pe3yJabTaTaMM OCBOCHMS BBITYCKHUKAMHM OCHOBHOM ILIKOJBI IIPOIPaMMBI 110
XUMUH SIBJISIOTCSL:

1. B mo3HaBatenbHOU chepe:

- JlaBaTh OINpPEJENICHUsl W3YYEHHBIX MOHATHUN: BELIECTBO (XMMHYECKUH 3JIEMEHT, aToOM, HOH,
MOJIEKYJIa, KPUCTAJUIMUECKAsl PEILIETKA, BEIIECTBO, IPOCTHIE U CIIOKHBIE BEILIECTBA, XUMUYECKas
¢dopMyJia, OTHOCUTEIbHAS aTOMHasi Macca, OTHOCUTENIbHAsI MOJIEKYJIsIpHAs Macca, BaJE€HTHOCTb,
OKCHJIbl, KHUCIIOTBI, OCHOBAaHHSA, COJIM, aM(OTEPHOCTb, HHAUKATOP, IMEPUOJUYECKUNA 3aKOH,
nepuoAnyYecKas CHUCTeMa, Iepuoanyeckas Taliula, M30TOIbl, XHUMHUYECKas  CBS3b,
JIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKMCJIEHHS, JJIEKTPOJMT); XUMMYECKas  peakuus
(xumuyeckoe ypaBHEHHUE, reHeTu4YecKas CBSI3b, OKHCIICHHE, BOCCTaHOBJICHHUE,
JEKTPOIUTUYECKAS JUCCOLMALIUS, CKOPOCTh XMMUYECKON peaKIim);

- popmynupoBaTh nepuoanyeckuii 3akoH J.M.MenneneeBa u packpbiBaTh €ro CMBICI;

- ONUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITENIEHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, pOJAHON) S3BIK U A3bIK XUMHH;

- ONKUCBHIBATh M pa3In4aTh H3Y4YEHHBIE KJIACCHI HEOPraHWYECKHX COEIMHEHUM, IPOCTBIE U
CJIOKHBIE BEIIECTBA, XUMUUYECKUE PEAKIINH;

- KJ1TacCU(pULIMPOBATh U3y4YE€HHBIE OOBEKTHI U SIBJICHUS;

- Ha0moAaTh JEMOHCTPUPYEMBIE U CaMOCTOSITENIbBHO IPOBOAMMBIE OIBITHI, XWMHUYECKHE
peaKIMH, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JenaTh BBIBOJBl W YMO3aKJIIOUEHUS U3 HAOMIOJEHUH, W3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEHN, IPOrHO3MPOBaTh CBOMCTBA HEHW3YYEHHBIX BELIECTB II0 AHAJOTHUU CO
CBOMCTBAMH U3yYEHHBIX;

- CTPYKTYpHpOBaTh HW3YyYEHHBIH MaTepual M XMUMUYECKYI0 HH(POPMALHUIO, TOJIYYEHHYIO W3
JIPYTUX UCTOYHHUKOB;

- MOJEIMPOBaTh CTPOCHHE AaTOMOB DJEMEHTOB IIEPBOIO - TPETHETO IEPHUOJOB, CTPOEHUE
MIPOCTEUIINX MOJIEKYIL.

2. B 1eHHOCTHO-OpHEHTAIlMOHHOH cepe:

- aHaJIM3UpOBAaThb M OLEHHUBATh IIOCIEACTBUS [UIA OKpYyXarolled cpeasl OBITOBOH U
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa, CBA3aHHOI C mepepaboTKOM BEIeCTB;

- Pa3BACHATH Ha MpuMepax (MPUBOJIUTH MPUMEPHI, TOATBEPKAAOIINE) MaTEPUATbHOE EAUHCTBO
Y B3aMMOCBSA3b KOMIIOHEHTOB >KMBOW U HEXHBOU MPUPOABI U YeNIOBEKA KaK BaKHYIO 4aCTh 3TOTO
€MHCTBA,

- CTPOUTH CBOE MOBEJIEHHE B COOTBETCTBUM C MPUHIIUIIAMU OEPEKHOT0 OTHOIIEHMSI K IPUPO/IE.

3. B tpynoBoii chepe:

- IJIJAHUPOBATh U IPOBOAUTH XUMHUYECKUIN KCIICPUMEHT;

- HCII0JIb30BaTh BELIECTBA B COOTBETCTBUU C MX NPEIHA3HAUYEHUEM U CBOMCTBAMU, OIIMCAaHHBIMU
B MHCTPYKLUAX o IIPUMEHEHHUIO.



4. B cepe 0€30MacHOCTH KUZHEACATEIBHOCTH:
- OKa3bIBaTh IICPBYIO TOMOIIb IIPU OTPABJICHUAX, OKOIraX U APYIUuX TpaBMax, CBA3aHHBIX C
BEIECTBAMH U JIA00OPATOPHBIM 000PYI0OBAaHUEM.

2. COOJEP)KAHUE MNPOI'PAMMBbI
8 KJIACC (70 YACOB)
Beenenne (4 yaca)

[Tpeamer xuMuu. MeTo/ipl MO3HAHUS B XMMUU: HAOIIOIEHUE, SIKCIIEPUMEHT, MOJIETMPOBAHUE.
HcTouHMKHM XUMUYECKOI nH(OpMAIINH, ee OTyYeHHe, aHaIU3 U IPEICTaBICHHUE eT0
pEe3yJbTATOB.

[ToHsATHE 0 XUMHYECKOM JIEMEHTE U (POpPMax ero CyIIeCTBOBAHUS: CBOOOTHBIX aTOMaX,
IIPOCTHIX U CIIOJKHBIX BELICCTBAX.

[TpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKIHil OT pu3ndeckux spieHuil. Poiab xumun
B )KM3HU YeJIOBEeKa. XeMOpWIHs U XeMo(poOus.

KpaTKI/Ie CBCACHUA U3 HCTOPUH BOSHUKHOBCHUSA U PASBUTUA XUMUHU. Poip oTeyecTBEHHBIX
YUEHBIX B CTAHOBJIEHUM XUMUYECKOW Hayku - padoTel M. B. Jlomonocosa, A. M. bytneposa, /I.
H. MenneneeBa. XuMudeckasi CAMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB U IIPOUCXOXKACHUE UX
Ha3BaHUI. Xumuaeckue Gopmynsl. Manekcs u kod¢duimenTsl. OTHOCHTENbHBIE aTOMHAS U
MoJIEKyJIsipHas Macchl. [IpoBenieHre pacueToB MacCOBOM 10JIM XMMHYECKOTO 3JIEMEHTA B
BEILIECTBE HAa OCHOBE €r0 ()OPMYJIBI.

Ilepnonnueckas cucrtema Xummieckux 31meMeHToB 1. M. Menneneesa, ee CTpykTypa: Majble U
OoJbIIMe EPUO/IbL, TPYIIBI U MOArpyNnbl. [leproandeckas cucrema Kak CpaBoyHOE ocodue
AJI TIOJTYy4YCHUA CBC]IGHI/Iﬁ O XUMHNYECKHUX DJICMECHTAax.

JemouncTrpanuu. 1. Mozaenu (mapoctepxHeBsle u CTioapta- bpurieba) pa3andHbIX TPOCTHIX U
CJIOXKHBIX BelecTB. 2. Komneknus cTeKIITHHON XUMHUYECKOM nocyael. 3. Kosulekuus MarepuaioB
U U3JIeNINH U3 HUX Ha OCHOBE alltoMUHUS. 4. B3aumoseiicTBue Mmpamopa ¢ KUCIOTOM U
IIOMYTHEHHE U3BECTKOBOW BOAbI. JIabopaTopHbie onbiThl. 1. CpaBHEHHE CBONCTB TBEPIBIX
KPUCTAJIIMYECKHUX BEIIECTB U PacTBOPOB. 2. CpaBHEHUE CKOPOCTU MCHIAPEHHUS BOJbI, OJICKOJIOHA
¥ 3TUJIOBOTO CIMPTa ¢ PUIBTPOBAILHON Oymar.

[IpeameTrHbIe pe3ynbTaThl 00yUeHUs

VYyamuiics 10KEH yMETh:

UCIIOJIB30BAaTh IPU XapaKTEPUCTUKE BEILECTB IMOHATHUS: «aTOM», «MOJIEKYJIA», «XUMUYECKUN
DIIEMEHT», «XUMUYECKHH 3HAK, WIA CHMBOJD, «BEIIECTBOY, «IIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIIECTBOY», «CBOWCTBA BELIECTBY», «XUMHUUECKHUE SIBICHUSNY, «(PU3NUECKHE SIBICHUS,
«KOX(PPULUEHTBI», «UHAEKCHI», «OTHOCUTEIbHAs aTOMHAs Maccay», «OTHOCUTENIbHAs

MOJICKYJIApHAas Macca», «MacCoBas O0JId 9JICMCHTA»,

3HATh.



npeaAMCThI U3YUCHUA CCTCCTBCHHOHAYYHBIX JUCIUIIIIMH, B TOM YUCJIC XUMHU,

xumuueckue cuMmBodiel: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus
Y TIPOM3HOIIICHUE;

KJIaccu(UIMPOBATh BEIIECTBA 10 COCTABY HA MPOCTHIEC U CIIOKHBIC;
pa3ianyarTh:

TeJa U BEUIeCTBa; XUMUYECKHI 3JIEMEHT U IPOCTOE BEIIECTBO;
OTHCHIBATH:

(dbOopMBI CyIIeCTBOBAHUSI XMMUYECKUX JIEMEHTOB (CBOOOIHBIE aTOMBI, IIPOCTHIE BEIIECTBA,
CJIO’KHBIE BEIIECTBA);

Tabauunyro Gpopmy [lepruoaudeckoit CHCTEMbl XMMUYECKHUX 3JICMEHTOB;

noJio’keHue 3nemMeHTa B Tadbmune [[. . MenaeneeBa, UCTIONB3YS MOHATHUS «IIEPUO), «TPYIIIAY,
«TJIaBHAs TOATPYIINA», «IO00YHAS MOArPYIIIay; CBOUCTBA BEMICCTB (TBEPABIX, KHUIKUX,
ra3o00pa3HbIX);

00BACHATH

CYIIHOCTh XUMHYECKHX SIBJICHUH (C TOUKH 3pEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS) U UX
MPUHIMITAATHFHOE OTIUYHE OT (PU3UYECKHX SBJICHHIA; XapaKTePU30BaTh: OCHOBHBIC METO/TBI
M3YYEHHUS €CTECTBEHHBIX TUCIUILIMH (HaOII0AeHHEe, IKCIEPUMEHT, MOJIEIIUPOBAHHUE);
BEIIECTBO IO €r0 XMMHUECKOH (opMyJlie COINIaCHO MIaHy: KaueCTBEHHBIM COCTaB, TUI BEIIECTBA
(TIpocTOE WITH CIIOKHOE), KOJTMYECTBEHHBIM COCTAaB, OTHOCUTEIIbHAS MOJICKYJISIpHAS Macca,
COOTHOIIIEHUE MACC 3JIEMEHTOB B BEIIIECTBE, MACCOBBIC JIOJIM JICMEHTOB B BELIECTBE (IS

CJIOXHBIX BEILIECTB);

PpOoJIb XUMUH (TTOJIOKHUTENHHYIO ¥ OTPUIIATEIHHYIO) B )KM3HU YEJIOBEKA, apTyMEHTHUPOBATH CBOE
OTHOIICHHE K ITOU Tpobdiieme;

6blUUCIAMb OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO MacCy BEIIECCTBA U MAaCCOBYIO OO XUMHYECKOT'O
9JICMCHTA B COCAUHCHUAX; IPOBOAUTDH Ha6J'IIOI[eHI/I${ CBOICTB BEIIECTB U HBHGHHﬁ,

MPOUCXOAAIIHNX C BCIICCTBAMMU;

cobniodams MpaBUIIa TEXHUKU 0€30IaCHOCTH MPH NPOBEJCHUN HAOIIOIEHUH 1 1ab0paTOPHBIX
OTIBITOB.

MertarnpeMeTHbIe pe3yabTaThl 00yUeHHs
Yyamuiics A0JKEH yMETh:

OTIPEICIIATh IPOOJIEMBI, T. €. YCTAHABIIUBATH HECOOTBETCTBHE MEXKIY KEIAEMBIM U
e CTBUTECIILHBIM;

COCTaBJIATH CIIOXKHBIN IJIaH TCKCTA,



BJIaACTh TAKKUM BHUJOM H3JI0KCHHUA TCKCTA, KaK IIOBCCTBOBAHUCEC,
oA pyKOBOJACTBOM YUHUTEIIA IIPOBOJAUTHE HETIOCPEACTBEHHOC Ha6.]'IIOI[eHI/Ie;

M0J1 PYKOBOJICTBOM YUHUTENsl OPOPMIISITh OTUET, BKIIOYAIOIINIA OMMCaHue HAOII0IEHUS, €TO
pE3yIbTaTOB, BHIBOJIOB;

MCII0JIH30BaTh TAKOW BUJI MBICIIEHHOTO (M€aIbHOT0) MOJICTUPOBAHMS, KAaK 3HAKOBOE
MOJIeTTpOBaHUE (HA MPUMEPE 3HAKOB XUMHUECKUX JIEMEHTOB, XUMUYIECKUX (HOpMYI);

UCIOJIb30BaTh TAKOM BHJI MATEPUAIBHOTO (IIPEIMETHOI0) MOJEIUPOBAHMSL, KaK (hu3nYecKoe
MOJIEJIMPOBaHUE (HAa IPUMEPE MOAEIMPOBAHNS aTOMOB U MOJIEKYII);

MOJTy4aTh XUMUYECKYI0 HHPOPMALIUIO U3 PA3ITUYHBIX HCTOUHHKOB;
onpeaessaTh OOBEKT U ACIEKT aHAIN3a U CUHTE3a;
OTIpeeIATh KOMIIOHEHTHI 00bEKTa B COOTBETCTBUHU C ACTIEKTOM aHajM3a U CHHTE3a;
OCYIIIECTBIIATh KAYECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB OOBEKTA;
OIpEAEIATh OTHOIIEHHS 00BEKTA C IPYTUMH 0ObEKTAMU;
OTIPEIeIISATh CYIIECTBEHHbIE IPU3HAKH 00BEKTA.

Tema 1. AToMBbI XUMHYECKHUX 3J1eMeHTOB (9 1)
ATOMBI KaK (popMa CyIIECTBOBAHUSI XUMUYECKUX 2JIEMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMoB. JloKkazaTelbCTBa CI0XKHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopaa. [Inanerapuas

MOZACIIb CTPOCHUS aTOMaA.

CocTaB aTOMHBIX AACP: IPOTOHBI, HeﬁTpOHBI. OrHocuTenpHas aTOMHas Macca. B3anMocBsI3b
MMOHSTHH «IPOTOH», <<HefITp0H)), «OTHOCHUTCIIbHasA aTOMHas Maccay».

H3meHeHne uncna IMPOTOHOB B AAPE aToOMa - O6pa30BaHI/Ie HOBBIX XUMHWYCCKHUX JJICMCHTOB.

M3MeHeHue unciia HEWTPOHOB B siIpe aToMa - 00pa3oBaHue n30TonoB. COBpeMEHHOE
OIpEEIICHUE TIOHATUS «XUMUYECKHM 371eMEHT». M30TOMBI KaK pa3HOBUIAHOCTH aTOMOB OJHOIO
XUMHYECKOT0 AJIEMEHTA.

OnekTpoHbl. CTpOSHHE AIIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX PJIEMEHTOB MaJIbIX
niepuoioB. [ToHsTHE 0 3aBepIICHHOM AJIEKTPOHHOM ypoBHe. [leproandeckas cucrema
xummudeckux 3neMeHToB [I. 1. MenaeneeBa u cTpoeHHE aTOMOB - (PHU3UYECKHI CMBICIT
MIOPSIZIKOBOTO HOMEpA AJIEMEHTa, HOMepa TPYIIIBI, HOMepa Ieproa.

M3MeHeHne nciia IIeKTPOHOB Ha BHEITHEM DJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIeMEHTa - 00pa30BaHUE MOJIOKUTEIBHBIX U OTPHLIATEILHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaMH METaJUIOB M HEMETAIIOB. [IpHYMHBI N3MEHEHHSI METAUTMYECKUX M HEMETAJUINIECKUX
CBOWCTB B nepuoaax u rpymnmnax. OdpasoBanue OuHapHbIX coenuHeHUd. [ToHsATHE 00 HOHHOM
cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.



B3anmopeiicTBie aTOMOB 3JI€MEHTOB-HEMETAINIOB MEX 1y cO00i - 00pazoBaHME ABYXaTOMHBIX
MOJIEKYJI ITPOCThIX BenlecTB. KoBaneHTHAs HEMOsIpHAs XMMHUUYECKasi CBSA3b. DJIEKTPOHHBIE U
CTPYKTYpHBbIe (hopMyIbl. B3aumoeiicTBue aToMOB HEMETAIIJIOB MKy COO0M - 00pa3oBaHue
OMHApHBIX COEAMHEHUI HEMETaIOB. DIEKTPOOTpULIATebHOCTh. KOBaneHTHast oJIsipHast CBS3b.
[ToHsATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB 00Pa30BbIBATH KOBAIEHTHBIE XUMHUECKUE CBA3H.
Cocrasnenue ¢popMysn OMHAPHBIX COSTUHEHUH 10 BaJICHTHOCTU. Haxox/ieHne BaJeHTHOCTH 110
dbopmysie OMHAPHOTO COSAMHEHHUSI.

B3aumoelicTBHE aTOMOB METAIUIOB MKy COOO0H - 00pa30BaHUE METAIITMYECKIX KPUCTAIIIIOB.
IlousaTne 0 METAJUINYECKON CBA3H.

JdemoncTpaumnu. Mojiesin aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepuoanyeckas cucrema
xuMuueckux snemeHToB J. . MenneneeBa (pa3audabie GOpPMBI).

JlaGopaTopHble onbIThI. 3. MoienupoBaHue MPUHIUIA ACHCTBUS CKAHUPYIOIIETO MHUKPOCKOTIA.
4. N3roToBienue Mojesiel MoJieKyJl OMHapHbIX coequHeHuil. 5. VI3roToBiieHue Moaenu,
WITIOCTPUPYIOILEH CBONCTBA METAJUIMYECKOM CBSI3U.

[TpenmeTHbIE pe3yabTaThl 00yUeHUs
Yyamuiics A0KEH yMETh:

MCIIOJIH30BATh TP XapPAKTEPUCTUKE aTOMOB MOHATHUSA: «IIPOTOH», KHEUTPOHY, «IJIECKTPOH,
«XUMHUYECKUM JIEMEHT», «MACCOBOE YUCIION», «U30TOI», «IJICKTPOHHBIN CIION,
«QHEPreTHYECKUI YPOBEHBY, «IJIEMEHTHI-METAILIBY, «3JIEMEHThI-HEMETAIIIIBI;

IMpU XapaKTCPUCTUKE BCIICCTB ITOHATUA «MOHHAA CBA3b», «MOHBI», «KKOBAJICHTHAA HCIIOJIAPHAA
CBA3b», KKOBAJICHTHASA MOJIAPHAs CBA3b», <QJIICKTPOOTPULATCIIBHOCTBY, «BAJICHTHOCTBY,
CMCTAJININYCCKAaA CBA3b)»,

OMNUCHIBaTh COCTAB M CTPOEHUE aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 1-20 B
IIepuoauueckoit cucreMe xumudyeckux 3semMeHToB . . Menaeneesa;

COCTaBIISITH CXEMbI PaCIPE/ICIICHUS AJICKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM B 3JICKTPOHHOM
000JI0YKE aTOMOB;

CXeMbI 00pa30BaHUsI Pa3HbIX TUIIOB XUMUYECKON CBS3H (MOHHOM, KOBAJIEHTHOM,
METaJNIMYECKOM );

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB XMMUUYECKHX 3JIEMEHTOB (3apsi/IOB siliep
aTOMOB, YKCJa 3JIEKTPOHOB HAa BHEUTHEM 3JIEKTPOHHOM CJI0€, YHCIIO 3aMOIHIEMbIX 3JI€KTPOHHBIX
CJIOEB, PaUyC aToMa, 3JIEKTPOOTPULATENIBHOCTD, METAININYECKHE U HEMETANINYECKUE
CBOICTBa) B mepuoAax u rpymnmnax (raBHbIX noarpynnax) Ilepuoanueckoil cucremsl
XuMH4UecKux 31eMeHToB /1. M. MenneneeBa ¢ TOUKH 3peHUsI TEOPUH CTPOEHUS aTOMa;

CpaBHMBATh CBOMCTBA aTOMOB XMMHUUYECKUX AJIEMEHTOB, HAXOIAIIUXCS B OJJHOM MEPUOJIE WIIH
rnaBHou noarpymnmne Ilepuognueckoii cucteMsl xuMuueckux anemeHToB . . Menaeneesa
(3apsI0B siiep aTOMOB, YKCIa 3JIEKTPOHOB HA BHEIITHEM JIEKTPOHHOM CJIOE, YHCIIO
3aMOJIHSIEMBIX JIEKTPOHHBIX CJIOEB, PAINYC aTOMA, AJIEKTPOOTPULIATEIBHOCT, METAJUTMYECKHUE 1
HEMETaJUTMYECKUE CBOMCTBA);



JlaBaTh XapaKTEPUCTUKY XMMHUUYECKUX AJIEMEHTOB I10 UX IMOJ0KEHUIO B [leproauueckoil cucreme
xuMuueckux anemMeHToB . . MenpeneeBa (XuMU4yeCKuii 3HaK, MOPSIAKOBBIA HOMED, IEPUO,
rpyIa, HOArpyIna, OTHOCUTENIbHASI aTOMHAs Macca, CTPOEHUE aToOMa - 3apsijl A1pa, YUCIIO0
IPOTOHOB U HEUTPOHOB B siApe, 00IIee YHUCIIO SJEKTPOHOB, pacpeeIeHHUE IIEKTPOHOB 1O
3JIEKTPOHHBIM CIIOSIM);

OTIPECIIATH TUII XUMUYECKOU CBSI3H 1O OPMYJIE BEIIECTBA;

MNPUBOAUTH NPHUMEPHI BCUICCTB C pa3HbIMU THUIIAMU XUMHUYECKOM CBA3HU,

XapaKTepU30BaTh MEXaHNW3MbI 00pa30BaHUs KOBAJICHTHOM CBs3M (OOMEHHBIH ), HOHHOM CBSI3H,
METaJNIMYECKOM CBSI3U;

yCTaHaBIUBATh IPUYNHHO-CIICJICTBEHHBIE CBS3U: COCTAB BEIIECTBA - THUI XUMHYECKOU CBSI3H,
COCTaBJIATH (POPMYJIbI OMHAPHBIX COSAMHEHUN IO BAJICHTHOCTH;

HaXOJIUTh BAJICHTHOCTH AJIEMEHTOB 110 (hopMyJie OMHAPHOTO COSAMHEHUSI.

MertanpeameTHble pe3yabTaThl 00yueHUs

VYvuamuiicst JOJKEH YMETh:

(bopMyIUpPOBATh TUIIOTE3Y MO PEIICHHUIO TTPOOIIEM;

COCTAaBJIATH IIJIaH BBINTOJTHCHU A yqe6H0171 3aa4u, pCIICHUA HpO6J’I€M TBOPYECKOTI'O U TIOMUCKOBOTO
XapaKTepa, BBIIIOJIHCHUA ITPOCKTA COBMECTHO C YUYUTCIICM;

COCTaBJIATH TC3UCHI TCKCTA,
BJIaACTh TaKMM BUJOM HM3JIOKCHHA TCKCTA, KaK OIIMCAaHUC,

MCIIOJIb30BaTh TAKOW BUJI MBICJICHHOTO (MI€aTbHOT0) MOJICTUPOBAHHUS, KaK 3HAKOBOE
MOJIeIUpOBaHUE (Ha MPUMEPE COCTABIICHUS CXeM 00pa30BaHMsI XUMHUUECKOU CBSI3U);

HCIIOJIb30BaTh TAKOM BHJI MaTepUaIbHOIO (TIPEIMETHOI0) MOJEIUPOBAHMS, KaK aHAJIOTOBOE
MOJIEJTUPOBAHUE;

HCIIOJI30BaTh TaKOM BU]I MaTCpruaJIbHOIO (Hpe,[[MeTHOFO) MOZACIINPOBAHUSA, KAK (1)I/I3I/IHCCKOC
MOACIINPOBAHUC (Ha npumepe Mojeaen CTPOCHUA aTOMOB);

ONPCACIIATD 00BEKTHI CpaBHCHHUA U aCIICKT CPABHCHUSA OGBGKTOB; BBITIOJIHATH HCITIOJIHOC
OJIHOJII/IHeﬁHoe CpaBHCHHUC, BBINIOJIHATH HEIIOJHOC KOMIIJICKCHOC CPaBHCHHE; BBITIOJIHATE ITOJIHOC
OI[HOHHHCP'IHOC CpaBHCHHC.

Tema 2. IIpocthie BenecTBa (6 1)
[TonoxxeHne MeTaJIOB U HEMETAUIOB B [leproanyueckoil cucreMe XuMuyeckux 3yemeHToB /1. U.
MenneneeBa. BaxkHeliie mpocThie BEUIECTBA - METAJIbI (3KEIe30, AIFOMUHUN, KaJIbLIUH,
MarHui, HaTpui, kaymii). Oomue puznyeckre CBOWCTBA METAJLIOB.



Bakneiimme mpocThie BeleCTBa-HEMETaIbl, 00pa30BaHHBIC aTOMaMU KHCIIOPO/Ia, BOJIOPO/A,
azoTa, cepsl, pochopa, yriaepoaa. MoJeKyIbl MPOCTHIX BEMIECTB-HEMETAIOB - BOJOPO/Ia,
KHCJIOPO/JIa, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJISKYJIsIpHas Macca.

CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MPOCTHIX BEUIECTB -
ajoTponus. AJUIOTpOnHbIe MoaubUKaMK KKcIopoaa, hocdopa, onoBa. Meraunueckue U
HEMETaJUIMUYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTH 3TOTO MOHSATHUS.

Yucno ABoranpo. KonnuectBo BemecTBa. Moib. Mossipaast Mmacca. MosipHbI 00beM
ra3000pa3HbIX BemecTB. KpaTHble eIMHUIBI N3MEPEHUS KOJIMYECTBA BEIECTBA - MUJUTUMOJb U
KUJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJISIpHAsi MacChl BEIIECTBA, MUJUTUMOJISIPHBIN U
KHJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEMIECTB. PacdeThl ¢ MCIOMb30BaHNEM TTOHATHN
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI MACCA», «KMOJISIPHBIN 00BEM T'a30BY», «IHCIO ABOTAIPO».
JMemonctpauun. [Tonydenne o3ona. OOpasiibl 6€7I0T0 U CEPOro 0JI0BA, OEJI0T0 U KPAaCHOTO
docdopa. HekoTopsie MeTamibl 1 HEMETAIJIBI C KOJIMYECTBOM BeriecTBa | Moib. MonsipHBIii

00BeM ra3000pa3HbIX BEIICCTB.

JladopaTropHblie onbIThbl. 6. O3HAKOMJICHHE C KOJUICKIIMEH METAJIIOB. 7. O3HAKOMIICHHE C
KOJUJICKIIEW HEMETaJIJIOB.

[TpenmMeTHbIE pe3ynbTaThl O0yUEHUs

Yyamuiicst 107KeH yMETh:

WCIIOJIH30BATh IIPH XapPAKTEPUCTUKE BEIIECTB MOHITHS: «METAIUIBDY, «INTACTUYHOCTHY,
«TETJIONPOBOTHOCTEY, «INEKTPOIPOBOTHOCTEY, KHEMETAIUIBIY, «aJUIOTPOIUS», «aJIIOTPOITHBIE

BUJIOU3MEHEHHUS, HJIM MOJU(DUKAITUN,

ONKMCHIBATH MOJIOKEHHUE JIEMEHTOB-METAIUIOB M 3JIEMEHTOB-HEMETAIOB B [leproanyueckoit
cucreMe xuMudeckux 3jemenToB . Y. Menaeneena;

KHaCCH(bHHHpOBaTB IPOCTHIC BEIIECCTBA HAa METAJIJIbI U HEMETAJIIIBI, 9JIEMCHTBI;

ONpeaACIATh MIPUHAAJICIKHOCTD HCOPTraHNYCCKUX BCIICCTB K OAHOMY M3 U3YUCHHBIX KJIACCOB -
METAIJIbI U HEMCTAJIJIBI,

JIOKa3bIBaTh OTHOCUTEIBHOCTD JEJIEHUS MPOCTHIX BELIECTB HA METAJIbl U HEMETAILIBI;
XapakTepu3oBaTh 001IMe PU3NUECKUe CBOICTBAa METAIIIOB; YCTaHABINBATH MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXIY CTPOCHHUEM aTOMa M XUMHUYECKON CBS3bIO B MPOCTHIX BEUIECTBAX -
MeTalljlaX U HEMETAIUIAX;

00BSACHATH MHOT00Opa3ne MPOCTHIX BEIIECTB TaKUM (aKTOPOM, KaK aJlJIOTPOIIUS;

OIIMCHIBATh CBOMCTBA BEIIISCTB (Ha MpuMepax MpoOCThIX BEIICCTB - MCTAJJIOB U HeMeTaHHOB);

coOIII01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MIPU MPOBEACHUH HAOIIOCHUN U TaOOpaTOPHBIX
OIIBITOB;

UCIIOJIb30BaTh NIPH PELICHUH PACUETHBIX 33a4 MOHATHS: «KOJIMUYECTBO BELECTBA», «MOJIbY,
«MIOCTOSTHHASA ABOTaJIpO», «MOJISIPHAS Maccay, «MOJISIPHBIA 00bEM ra3oBy, «KHOPMaJIbHBIE



YCJI0BUs»; TPOBOAUTH PACUYCTLI C UCTIOJIb30BAHUCM MMOHATUH: «KOJIMYECTBO BC€OICCTBA»,
«MOJIAApHAA Maccay, <<MOH$IpHBII>i 00BeM Tra3oB», KIIOCTOSAHHAaA ABora;[po».

MertanpeameTHble pe3yabTaThl 00yueHUs

VYyanuiicst 107KEH YMETh:

COCTaBJIATH KOHCIIEKT TEKCTA;

CaMOCTOSITEIILHO HCIIOJIB30BAaTh HEMOCPEACTBEHHOE HAOIIOICHNUE;

CaMOCTOATCIIBHO 0(1)OpMJ'I$ITB OTHYCT, BKJ'IIOLIaIOI_HI/Iﬁ OIIMCaHHueC Ha6J'II-O,Z[eHI/I5[, €T0 pPE3YyJIbTATOB,
BBIBOJIOB,

BBINOJIHATH IOJIHOE KOMIUIEKCHOE CPAaBHEHUE;
BBINOJIHATH CPAaBHEHUE 110 aHAJIOTHH.
Tema 3. CoennHeHHs] XHMHUYECKHX 3J1IeMeHTOB (14 )

Crenenb okucienus. CpaBHEHUE CTENIEHN OKUCIIEHUS U BaJICHTHOCTH. OIpeieIeHUe CTENCHU
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX coenuHeHusx. CocraBieHne Gopmys OMHAPHBIX
COeMHEHUH, 001U cIoco0 NX Ha3BaHUI.

bunapHbie coeTUHEHNS METANIOB M HEMETAJIOB: OKCUBI, XJIOPUIBI, CYIb(HUIBI H TIp.
Cocranenue ux GopmyiI.

bunapHbie coeIMHEHNS] HEMETAJJIOB: OKCHU/IbI, JIETYYHE BOJIOPOJIHBIE COCTMHEHUS, UX COCTaB U
Ha3BaHus. [IpencraBuTenu OKCUIOB: BOJA, YITIEKUCIIBINA a3, HEralleHas n3BeCTb.
[IpencraBuTenu NeTy4nX BOJOPOIHBIX COCAMHEHUI: XJIOPOBOIOPO U aMMHAK.

OcHoBaHus1, X cOCTaB U Ha3BaHUs. PacTBopuMocTs ocHOBaHMil B Boze. [IpeacraBurenu
IIeJ04el: THPOKCUAbI HaTpus, Kaus U Kanbius. [lonsaTue 06 nHAMKAaTOpax U KaueCTBEHHBIX
peaKkusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kuciot. [IpeacraBurenn KUcioT: cepHas,
cosisiHast, a3oTHad. [lonstue o mkane kucnotHoctH (1kana pH). MIsmenenue okpacku
WUHIUKATOPOB.

Conu Kak Ipou3BOAHBIE KUCIOT U OCHOBAHMM, X COCTaB U Ha3BaHUA. PacTBOpUMOCTb coseli B
Boze. [IpencraButenu comneit: xymopua HaTpusi, KapOoHaT U Gocdart KaabIusl.

AMOp(bHBIC " KPUCTAJUIMYCCKUC BCIICCTBA. MC)KMOJ'ICKyJBIpHBIC BSaHMOHCﬁCTBHH. Tunel
KPUCTAINIMYCCKUX PCIICTOK. 3aBHCHUMOCTH CBOMCTB BCIICCTB OT TUIIOB KPUCTAJNIMYCCKUX
PCHICTOK.

YucTtsle BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBoicTBa
YUCTHIX BEIECTB U cMeceil. MIx coctaB. MaccoBas 1 00beMHAs OJIM KOMIIOHEHTA CMECH.
Pacuetsl, cBsI3aHHBIE C HCIIOJIB30BAHUEM MTOHSITHS «J10JISD.

JemouncTpanuu. OOpasipl OKCHI0B, KUCIOT, OCHOBAaHHM U colieil. Moenu KpUCTaIUTMYECKUX
pELIeTOK XJIOpHIa HATpHs, aiMa3sa, okcuaa yriepoaa (1V). KucinoTHo-1ienodHbie HHAXKATOPBI,



MU3MEHEHHNE UX OKPACKH B PA3JIMYHbIX CpellaX. Y HUBEPCAIbHBIN HHIUKATOP U U3MEHEHHUE €TI0
OKpackH B paznuuHbIX cpenax. [lkana pH.

JlaGopaTropHbie onbIThI. 8. O3HAKOMJICHHUE C KOJUIEKIIUEH OKCUI0B. 9. O3HAKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KauectBennas peakuus Ha yriaekucibii ra3. 11. Onpenenenue pH
pPacTBOPOB KHUCIIOTHI, 11eJ049H U BOJbL. 12. Onpenenenue pH 1MMOHHOTO U S6JI04YHOTO COKOB Ha
cpese wio/10B. 13. O3HakomiieHHe ¢ KoJuleKuen comneil. 14. O3nakomiieHHe ¢ KOJIEKIuen
BEIIECTB C Pa3HbIM TUIIOM KPUCTAILTMYECKON pelieTku. M3roroBienue moeneit
KPUCTATMYECKHUX pemeTok. 15. O3HakoMIIeHHE ¢ 00pa3I[oM TOPHOU TTOPOIBI.

[IpeameTHBIC pe3ynbTaThl 00YUCHUS
VYyanuiicst 10J’KEH YMETh:

MCIIOJIB30BATh IIPH XapPAKTEPUCTUKE BEIIECTB MOHSITHS: «CTEIIEHb OKUCICHUS, «BAJICHTHOCTH,
«OKCHJIBI», «\OCHOBAHUS», «IICIIOYN», «KAYECTBEHHAS PEAKIIH», «HHIUKATOPY, KKUCIOTHI,
«KHUCIIOPOICOEPKAIINE KUCIOThI», «O€CKUCIOPOIHBIE KUCIOTHIY), «KKUCIOTHAS Cpeaay,
«IIETIOYHAs Cpeay, «KHeHUTpalibHas cpeaay, «ikana pHy», «comy, «aMopdHbIE BEIIECTBaY,
CKPUCTAUTMYECKUE BEIIECTBAY, «KPUCTALTNYECKAS PEUIETKA», «MOHHAS KPUCTAIUIMYECKAs
pelIeTkay, «aTOMHasl KpUCTAITTMNYECKas peIeTKay, «MOJICKYJIsIpHas KpUCTaLTHYecKas
peuieTkay, «MeTaInYecKas KpUCTAITHYECKAsl PEIIETKA, «CMECH;

KJIaCCI/I(i)I/IIII/IpOBaTI) CJIOKHBIC HCOPraHNYCCKHUE BCIICCTBA 110 COCTAaBY Ha OKCHUAbI, OCHOBAaHMA,
KHCJIOTBI U COJIM; OCHOBAHUA, KUCJIOTHI K COJIM ITO paCTBOPHUMOCTH B BOJC; KUCJIOTLI I10

OCHOBHOCTH U COACPIKAHNIO KHUCJIOPOJa,

OonpeaAcIATh MPUHAAJICIKHOCTE HCOPraHNYCCKHUX BECIICCTB K OAHOMY M3 U3YUCHHBIX KJIaACCOB
(OKCI/I,I[LI, JICTY4YHEC BOAOPOAHBIC COCAUHCHN A, OCHOBAHU A, KUCIIOTHI, COJ'II/I) 1o Q)opMlee;

OIHCHIBATh CBOMCTBA OT/IENIbHBIX MpeACTaBUTENCH OKCHI0B (Ha IpUMeEpPE BOJIbI, YIIIEKUCIIOTO
ra3a, HeraleHO! U3BECTH ), JIETYYUX BOJOPOAHBIX COEIMHEHUH (Ha IpUMepe XJIOPOBOIOPOaa U
aMMMaKa),0CHOBaHUH (Ha MpUMepe TUAPOKCUIOB HATPUS, KallUs U KajbliMs), KUCIOT (Ha
IpUMepe CEpHOM KHUCIIOTHI) U coJiel (Ha mpUMepe XJIOpUAa HaTpus, KapOoHaTa KaJlbLus,
docata kambIy);

OIPEAEIATh BAJICHTHOCTb U CTETIEHb OKUCIIEHHS SJIEMEHTOB B BELLIECTBAX;

COCTaBJIATH (POPMYIIBI OKCUIOB, OCHOBAHUH, KUCIOT U COJIEH 1O BaJICHTHOCTSIM M CTETICHSAM
OKHCJICHHUS JIEMEHTOB, a TaK)Ke 3apsilaM HOHOB, yKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT,
OCHOBaHUH U COJIEW; COCTABIIATH HA3BaHMsI OKCHUJOB, OCHOBAHUM, KUCIIOT U COJIEH;

CPaBHMBATh BaJICHTHOCTb U CTETIEHb OKUCIICHNUS;

OKCH/Ibl, OCHOBAHHMSI, KUCJIOTHI U COJIU TI0 COCTaBY;

UCIIO0JIb30BaTh Ta0JIMIly PACTBOPUMOCTH JUIsl OTIPEJIIEHUS] pACTBOPUMOCTH BEILIECTB;

YCTaHABJIMBATb TCHCTUUYCCKYIO CBA3b MCIKIAY OKCUJAOM U TUAPOKCHUIOM U HaO60p0T;

MPUYHUHHO-CJIEICTBEHHBIE CBS3U MEKIY CTPOEHUEM aTOMa, XUMUYECKOM CBSI3BIO U TUIIOM
KPUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCTMHEHU;



XapaKTepU30BaTh aTOMHBIEC, MOJIEKYJISIPHbIE, MOHHBIE METAJUIMUYECKUE KPUCTAJUTMUECKUE
PELIeTKHU; Cpeay pacTBOpa ¢ MOMOIIBIO Kbl PH;

IMPUBOAUTE NPHUMEPLI BEUICCTB C pa3HbBIMU THIIaMU KpHCT&JIJIH‘ICCKOﬁ PELICTKU;

MMpOBOAUTH H3,6JHOI[CHI/I$I 3a CBOMCTBaMH BCIICCTB U ABJICHUAMU, IIPOUCXOAAIINMHU C
BE€IICCTBaAMU,

CO6J'IIO,I[aTB IIpaBujia TEXHUKHU 0e30macHOCTH IIpHU IIPOBEACHN N Ha6HIOHGHHﬁ H OIIBITOB,
HCCIICA0BATh CPpEAY paCTBOpa C IOMOLIBIO HHAUKATOPOB,

SKCHCPUMCHTAJILHO Pa3/iIndaTh KUCJIIOTHI U ICJI0YH, ITOJIb3YSACh HHAUKATOPAMU,
HCII0JIB30BAaTh IPU PCIICHHUU PAaCUYCTHBIX 3aJiad IMOHATHA «MAaCcCOBas O0Jid 3JICMCHTA B
BCHICCTBC», «MACCOBad O0JId paCTBOPCHHOI'O BCHICCTBA, «o0beMHas J0JIA ra3006pa3H0ro

BC€OICCTBa»,

IMPOBOANUTD PACUYCTLI C UCIIOJIb30BAHHUEM MOHSATHH «MaccoBas JI0JIs DJIEMEHTA B BCIICCTBC»,
«MaccoBada A0JIs1 paCTBOPCHHOI'O BEIICCTBAY, «o0BbeMHas J0JIA ra3006pa3H0r0 BCHICCTBa».

MertanpeamMeTHble pe3yiabTaTbl 00yUeHUS

VYyamuics 10JKeH yMeTh:

COCTaBJIATh HAa OCHOBE TE€KCTa TaOJIUIIbI, B TOM yHuciie ¢ mpuMeHeHneM cpeacts UKT;
0] PyKOBOJICTBOM YUHUTEJIsl IPOBOJAUTH ONOCPETOBAHHOE HAOIIOICHUE;

MOJ1 PYKOBOJICTBOM yUYHUTEINsE OPOPMIISITh OTYET, BKIIOYAIOIINIA OMICAHNUE YKCIIEPUMEHTA, €TO
pe3yabTaTOB, BHIBOJIOB;

OCYIIECTBIISITh MHAYKTUBHOE 00001IeHNE (0T € AMHUYHOTO JOCTOBEPHOTO K 00IIEMY
BEPOSITHOCTHOMY), T. €. OTIPEENISITH OOIIHE CYIIECTBEHHBIC TPU3HAKH JIBYX U 00Jiee 0OBEKTOB U
bukcupoBath UX B YOpME MOHATHUS WIH CYKICHHUS;

OCYILECTBIISATh IeAYKTUBHOE 000011IeHNE (1T0/IBEJICHNE €IMHUYHOTO JJOCTOBEPHOTO 101 o0111ee
JIOCTOBEPHOE), T. €. aKTYATU3UPOBATh TOHATHE W CY)KJICHHUE, U OTOKIECTBIISATh C HUM
COOTBETCTBYIOIIIME CYIIECTBEHHbIC TPU3HAKU OJTHOTO WU O0Jiee 0OBEKTOB;

OTIPEICIIATh ACHEeKT KiIaccu(PpUKaIu;

OCYIIECTBIISITh KJIAaCCHU(PHUKAIUIO;

3HATh U UCIIOJIH30BATh Pa3IMUHbIe ()OPMBI MIPEACTABICHUS KIIaCCU(DUKAIIHH.

Tema 4. U3menenus, npoucxoasiime ¢ Bemecramu (12 u)

IlousTue HBHCHHﬁ, CBA3aHHBIX C UBMCHCHHUAMU, ITPOUCXOAAIIUMU C BEIICCTBOM.



ﬂBJIeHI/ISI, CBA3aHHBIC C UBMCHCHUCM KPUCTANIMYCCKOTO CTPOCHHUA BCIICCTBA IPU IMMOCTOAHHOM
€ro CoCrascg, - (1)I/I3I/I‘ICCKI/IG sBiieHus. Ou3ndecKye SIBICHUS B XUMUH: JAUCTHUILIIALINA,
KpucTajljin3anus, BIIIapuBaHWEC U BO3I'OHKA BCIIICCTB, (bl/IJ'IBTpOBaHI/Ie nu I.IeHTpI/I(byrI/IpOBaHI/IC.

SIBnenus, cBsI3aHHbIE C U3MEHEHHUEM COCTaBa BEILIECTBA, - XUMUUeckue peakuuu. [Ipuznaku u
YCIIOBUS IPOTEKAHUSI XUMUYECKUX peakluil. Briienenne TerioTsl U CBETa - peakiui TrOpeHusl.
[TonsiTue 006 3K30- U SHAOTEPMUUYECKUX PEAKIIHIX.

3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS. 3HAUEHNUE UHIEKCOB U
kod¢puimenToB. CocTaBIeHHE ypaBHEHUN XUMUYECKUX peakluid. PacueTsl Mo XUMHUYECKUM
ypaBHEeHUAM. Penienue 3agau Ha HaX0Xk/I€HHUE KOJIMYECTBA, MACChl WIIH 00beMa MPOAYKTa
peaxkuy 10 KOJIUYECTBY, MAaCCE UM 00BbEMY MCXOIHOI'O BEIIECTBA.

PacueTsl ¢ nCronb30BaHUEM MOHATHS «HOJIsD», KOT/1a HCXOIHOE BELIECTBO JIAHO B BUJIE pacTBOpa
C 3aIaHHOM MAacCOBOM J10JI€M PACTBOPEHHOI'O BEILIECTBA UJIU COAECPIKUT ONPEICICHHYIO JOJIIO
pUMeceH.

Peakiuu pasnoxxenus. [IpeacraBieHue o CKOpocTH XMMUYECKUX peakiuid. KaTanuzaTopsl.
®epmenThl. Peakuinu coennuenus. Katanutudyeckue U HEKaTaaIUTUUECKHUE PEAKIIMH, 0OpaTUMbIe
U HeoOpaTuMble peakuuu. Peakuuu 3amenieHus. Psij akTHBHOCTH METaJIIIOB, €0 UCIO0JIb30BaHUE
JUISI IPOTHO3UPOBAHUS BO3MOKHOCTH NPOTEKAHUS PEAKLUN MEXy METaJJIaMU U KUCJIOTaMH,
peakuMii BBITECHEHUS OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYrMMHU MeTaiaMu. Peakiuu
oOMeHa. Peaknuu HeliTpanu3zanuu. Y cioBus IpOTEKaHUs peakiuii oOMeHa B pacTBopax 10
KOHIIA.

Tunel XUMHUECKUX PEaKIIMil Ha MpUMepe CBOMCTB BOAbL. Peakius pa3inokeHus - 3JIeKTPOIn3
BOJIbI. Peakiuy coeIMHEeHNs - B3aUMOJIEHCTBHUE BOJIBI C OKCHJIaMHU METAJIJIOB M HEMETAILIOB.
VYcnoBue B3aMMOIEUCTBUS OKCUJIOB METAIIOB U HEMETAIIIOB ¢ BOAOW. [IoHATHE «TUIPOKCUIBI.
Peaxiiuu 3amenienus - B3aMMOJICHCTBUE BOJIBI ¢ MeTa/ulaMu. Peakiinu oOMeHa - TUIpOITn3
BELIECTB.

Jemoncrpanuu. [Ipumeps! puznyeckux sBIeHUil: a) niuaBneHue napaduxa; 0) BO3roHKa noja
WM OE€H30MHON KHUCIIOTHI; B) pACTBOPEHHME OKPAILIEHHBIX COJei; I) nudy3ust TymucTbIx
BEIIIECTB C IOpsIIeH JaMIIOYKH HakalIuBaHus. [IpuMepsl XUMUYECKUX SBJICHUMN: a) TOpEHUe
MarHus, ¢pocdopa; 0) B3auMOIeHCTBUE COJSTHON KUCIOTHI C MPaMOPOM HIIA MEJIOM; B)
nostyuenue rugpokcuaa meau (1I); r) pactBopeHne nosyuyeHHOro ruipoKkcua B KUCIOTax; 1)
B3aumoieiicTBue okcuaa meau (1) ¢ cepHoit KUCTOTOM TTPU HATPEBAHUH, €) PA3I0KECHHE
IIEpMaHraHaTa Kajus; ’) pa3jokeHHe IEPOKCHIa BOJOPOAa ¢ OMOLIbIO JUOKCH]IA MapraHia 1
KaTtajas3bl KapTodess Wik MOPKOBH; 3) B3aUMOAEWCTBHE Pa30aBIEHHBIX KUCIOT C METaJlJIaMHU.

JlaGoparopHbie onbIThl. 16. [I[pokanBanne Meau B IJIaMEHU CIUPTOBKU. 17. 3aMelenne meau
B pacTtBope xyiopuaa meau (II) xxenezom.

[IpeameTrHbIe pe3ynbTaThl 00yUeHUs
Yyamuiics A0JKEH yMETh:

HCIIOJIB30BAaTh IIPH XapAKTCPUCTUKE BEIICCTB MMOHATHSA: «IUCTUILIALUAY, KIICPETOHKA),
CKpHUCTAJIIIN3alus1», «BBIIIAPHUBAHUC)), <<(1)I/IJ'IBTpOBaHI/IC», «BO3I'OHKa, UJIn CY6J'II/IM3HI/IH>>,
«OTCTanuBaHHUEC», ((I.[GHTpI/I(bYFI/IpOBaHI/Ie», XHUMHUUYCCKas pCaKIua», KXUMHUUYCCKOC YPaBHCHHUC),
«PCaAKIUU COCANUHCHU A, «PCAKIIUU PA3JIOKCHUA», KPCAKIIUU 06M€Ha», «PCaKIMH 3aMCIUICHU»,
«pCaKnmuunu HGﬁTpﬂHHBﬂHHH)), (OK30TEPMHUYCCKUC PCAKIHUN», <OHAOTCPMUUCCKHUEC PCAKIIUN,



«PEaKIMH TOPEHUS», «KATAIU3aTOPD», «PEepMEHTHI», «0OpaTUMBbIE pEaKIU», «KHEOOpaTHUMBbIE
peaKum», «KaTAIMTUYECKUE PEaKLUN», «HEKATATUTUIECKUE PEAKLIUN», «psJl aKTUBHOCTHU
METAJUIOBY, «THUAPOIU3»;

YCTaHABIMBATh IPUUYUHHO-CIICICTBEHHBIC CBSI3U MKy (DU3HMUECKUMH CBOMCTBAMH BEIIECTB U
CIoco0OM pa3eIICHHs] CMECE;

O0BSACHATH 3aKOH COXPAaHCHUA MACCHI BCUICCTB C TOYKU 3PCHUA aTOMHO-MOJICKYJIAPHOI'O YYCHUA,
COCTaBJIATH YPABHCHHUA XUMHUYICCKUX peaKqu/'I Ha OCHOBC 3aKOHAa COXPAaHCHUA MACChI BCUICCTB,
OIMHUCBIBATh PE€AKIIMU C TIOMOMIIBIO €CTCCTBCHHOI'O (p}’CCKOFO NI pO,Z[HOFO) SA3bIKa U A3bIKa

XHUMHHU

KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIIHH 10 YUCITY H COCTABY MCXOTHBIX BEIISCTB U MPOJTYKTOB
peakuuu; TeroBoMy 3O (eKTy; HapaBICHUIO TPOTEKAHUS PEAKINH; YIACTHIO KaTallu3aTopa;

UCII0JIb30BaTh TaOJIMILy PACTBOPUMOCTH IS ONIPE/IeIeHUs] BO3MOXKHOCTH NPOTEKAHUS PeaKLUi
00MeHa; 3JIEKTPOXUMUYECKHUH psAJl HAPSKEHUH (AKTUBHOCTH) METAJIJIOB JUIsl OIIPEIEICHUS
BO3MOKHOCTH IIPOTEKAHUS PEAKLUN MEXAY METaUIaMU U BOAHBIMUA PACTBOPAMU KUCIIOT U

COJIeH;

Ha6JIIOI[aTI) " OIMMCBIBATDH IMPU3HAKU U YCIOBUA TCUCHHUA XUMHUYICCKUX peaKHHﬁ, JACJIaTh BbIBOJbI
Ha OCHOBaHHMH aHaJInu3a Ha6JIIOI[CHI/Iﬁ 3a SKCIICPUMCHTOM;

IIPOBOAMTDH PacueThl N0 XUMUYECKUM YPAaBHEHUSIM Ha HaX0XICHUE KOJIMYECTBA, MAaCChl MU
o0BbemMa MpoAyKTa peaklMK 10 KOJINYECTBY, MACCE WM 00bEMY UCXOJIHOTO BEILIECTBA; C
VCIIOJIb30BAaHUEM TOHATHUSA «10JIs1», KOT1a HCXOJHOE BELIECTBO AAHO B BUJE PacTBOpa ¢
3aJJaHHOM MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA WA COAEPKUT ONPEACICHHYIO JTOJIIO
IpuMecen.

MeranpeameTHble pe3yabTaThl 00yueHus

Yyamuiicst J0JKEH yMETh:

COCTaBJIATb HAa OCHOBEC TCKCTA CXEMbI, B TOM YHUCJIC C IPUMCHCHHUEM CPCACTB I/IKT,

CaMOCTOSITEIbHO 0(OPMIIATH OTYET, BKITFOYAIONTUN OTIMCAaHUE DKCIIEPUMEHTA, €TO Pe3yJIbTaTOB,
BBLIBOJIOB;

MCII0JIb30BaTh TAKOM BHUJI MBICJIEHHOIO (M1€aJIbHOT0) MOJIETIMPOBAHUS, KaK 3HAKOBOE
MOJIeIupOBaHKe (Ha MpUMeEpe YpaBHEHUH XUMUYECKUX PEaKIHii);

pasiaudath 00bEM U COJCPIKAHUE OHSITHIA;
pa3anvaTh POJOBOE M BUIOBOE MOHSTHS,
OCYIIECTBIISATh POJOBUIOBOEC OIPEICICHUE TTOHSITHIA.
Tema 5. IIpaktukym 1. Ilpocreiimme onepanuu ¢ BeuecTBoMm (3 4)

1. [IpaBuna TeXHUKHA 0€30MIACHOCTH IIPH paboTe B XUMUUYECKOM kabuneTte. [IpueMbr oOparieHus
¢ J1abopaTOpHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU Tprbopamu. 2. HabmroaeHus 3a



U3MEHEHUSMH, TPOUCXOSAIIMMU C TOPSIIECH CBEUOH, U MX ONHMCaHuE (JOMAIIHUI SKCIEPUMEHT).
3. AHainu3 noYBBI U BOJBI (JOMaIIHUH 3KciepuMeHT). 4. [Ipu3Haku XUMHUYECKUX peakLuid. 5.
[TpurorosneHue pacTBopa caxapa U pacueT ero MacCOBOM JJOJIM B pacTBOpeE.

[IpenmeTHBIC pE3ynbTaThl 00YUCHUS
VYyanuiicst 10JKEH YMETh:

oOpatatecs ¢ 1adopaTopHbIM 000pyIOBaHUEM M HATPEBATEIh HBIMU ITPHOOpaMU B
COOTBETCTBUH C NIPABUIIAMHU TEXHHUKH O€30MaCHOCTH;

BBITMIOJHATH MPOCTEUIITNE TPUEMBI PabOTHI C TaOOPaTOPHBIM 000PYAOBaHUEM: JTA0OPATOPHBIM
ITaTUBOM; CIIMPTOBKOM;

Ha6J'IIO,I[aTI> 3a CBOMCTBaMH BCHICCTB U ABJICHUAMMU, IIPOUCXOIANTMMHA C BCIICCTBAMU,

ONUCHIBATh XMMHUYECKUI OKCIICPUMCHT C IIOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO nin pOI[HOl"O)
sA3bIKA U A3bIKA XMMUU,

JienaTh BBIBOJIBI 10 pe3yJIbTaTaM MIPOBEACHHOTO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPHI C ONIPEACICHHON MAacCOBOM J10JI€i paCTBOPEHHOI'O BEILIECTBA;
MPUTOTOBUTBH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEIIECTBA.
MeTtanpeaMeTHbIE pe3ybTaThl 00yUeHHUS

VYuamuiicst JOJKEH YMETh:

CaMOCTOSITEJIbHO UCITOJIb30BATh OTIOCPEI0OBAaHHOE HAOIIOICHNE.

Tema 6. PacTBopenne. PactBopsi. CBoiicTBa pacTBOpoOB 3j1eKTpouToB (18 1)
PactBOopenue kak ¢pusnko-xumuueckuit mporiecc. [loHsTHE 0 THApaTax U KPUCTAJUIOTHIpATaX.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJCIb 3aBUCUMOCTH PACTBOPHUMOCTH TBEPIBIX
BEILECTB OT TeMneparypbl. HackllieHHbIe, HEHACHIIIEHHBIE U TIEPECHIIIIEHHBIE PACTBOPHI.
3HaveHHE PACTBOPOB ISl IPUPOIBI U CEIHCKOTO XO35HCTBA.

[TonsiTre 00 PMEKTPOIUTUUECKON TUCCOITHUAITUU. DJIEKTPOJIUTHI M HEDJIEKTPOIUTHL. MexaHu3M
JUCCOIMAIIMN 3JIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM cBsi3U. CTENEeHb AIEKTPOIUTHUECKOM

JUCCOIINallu. CunbHbBIE U cIa0bIe OJICKTPOJIUTEI.

OCHOBHBIE TIOJIOXKEHUSI TEOPUU ANEKTPOJUTUUECKOM Arccolrau. MlonHble ypaBHEHUS
peaknwmii. Peakniuu oOmMeHa, naympe 10 KOHIIA.

Kraccudukanmst HOHOB ¥ MX CBOWCTBA.
KI/ICJIOTI:I, ux Knaccn(bnxaum{. I[I/ICCOI_[I/IaI_[I/I}I KHCIIOT ¥ UX CBOMCTBA B CBETE TCOpUHn

JNEKTPONIMTHYECKON Jucconnanui. MoneKyssipHbIE 1 HOHHBIC YPABHEHUS PEAKLIUM.
B3aumoneiicTBue KUCIOT ¢ METAJUIAMU. DJIEKTPOXUMHUUECKHUM sl HAIPSDKEHUN METAJUIOB.



BzaumopeicTBue KUCIOT ¢ OKCUAAMU METAILIOB. B3auMoAENCTBUE KUCIIOT ¢ OCHOBAHUSIMH -
peakius HelTpanu3anu. BzanmoeicTBrue KUCIOT ¢ coysiMu. Vcronib30BaHre TabIUIThI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanwus, ux kinaccuukanus. Jucconuanys oCHOBaHUHN M UX CBOMCTBA B CBETE TEOPUHU
JNEKTPOIMTUYECKON Jucconuanuu. Bzanmonelicterue ocHOBaHUM ¢ cossiMu. Mcnonp3oBaHue
Ta0JINLBI PACTBOPUMOCTH Il XapAaKTEPUCTUKH XUMHUYECKUX CBOMCTB OCHOBAHUH.
Bz3aumopeiicTBue mienouen ¢ OKCHAAMU HEMETALIOB.

Comnu, ux qucconuanus U CBOMCTBA B CBETE TEOPHUH IICKTPOIUTHUECKOM TUCCOIUAIUH.
B3auMopeiicTBre coneld ¢ MeTauiaMu, OCOOCHHOCTH 3TUX peakiuii. BzanmoselicTBrue coneit ¢
cosiMu. Vcronp3oBaHUE TaOJIHIIBI PACTBOPUMOCTH ISl XapPAKTEPUCTUKNA XUMUUYECKUX CBOKCTB
COJIEH.

O6o006menne cpeneHmii 00 OKCHUIax, UX KiIacCU(hUKAMU U CBOWCTBAX.

I'eneTnmueckue pAabl METAJIJIa U HEMCTAJLJIA. I'enetmueckas CBA3b MCXKAY KilacCaMu
HCOPraHMYCCKUX BCIICCTB.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peaknu. OnpeaeneHne CTeneHeil OKUCISHUS IS
AJIEMEHTOB, 00Pa3YIOIINX BEUIECTBA Pa3HbIX KJIAcCOB. Peakimu noHHOTO 0OMeHa 1
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHUE.

CocraBieHne ypaBHeHI/Iﬁ OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKI_II/Iﬁ METOJAOM JJICKTPOHHOT' O
Oamanca. CBoiicTBa IMPOCTHIX BEIICCTB - METAJIJIOB 1 HCMETAJIJIOB, KUCJIOT U COJICi1 B CBETE
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.

JemoncTpanuum. VcnbiTanye BENIECTB U UX PACTBOPOB HA AIEKTPOINPOBOJIHOCTh. 3aBUCUMOCTh
JJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpAlUU. JIBUKEHUE OKPALLICHHBIX HOHOB B
NEKTPUYECKOM 1oJie. B3aumonelcTBie UHKA ¢ CEPOU, COJITHOW KMCIIOTOM, XJIOPUIOM MEIH
(). Topenne maruus. B3anmopeiicTBie XJI0pHOI U CEPOBOOPOTHOM BOIBI.

JlaGopaTopHusle onbIThl. 18. B3anMoeiicTBre pacTBOPOB XJIOPH/IAa HATPHS U HUTpaATa cepedpa.
19. ITony4yeHnne HEPACTBOPUMOIO THAPOKCH/IA U B3aUMOJIEUCTBHUE €ro ¢ Kuciaotamu. 20.
BzaumopeiicTBue KUCIIOT ¢ oOcHOBaHHUAMU. 21. B3aumoaeiicTBHE KUCIIOT ¢ OKCHUIAMH METaJIIOB.
22. B3aumonelcTBHe KUCIOT ¢ MeTaiIaMi. 23. B3auMonelcTBue KUCIOT ¢ COIIMU. 24.
BzauMopeiicTBre nienodel ¢ KuciaoTamu. 25. BzaumMoaeicTBre menouei ¢ OKCHIaMu
HeMeTasuioB. 26. BzaumopeiictBue menoueit ¢ consimu. 27. [lonyyenue u cBoiicTBa
HEpacTBOPHUMBIX OCHOBAaHMI. 28. B3anmoaeicTBre OCHOBHBIX OKCHJIOB C KHCIOTamHu. 29.
BzaumoneiicTBe OCHOBHBIX OKCHIOB ¢ Bomoi. 30. B3auMomeicTBue KUCIOTHBIX OKCHJIOB C
meioyaMu. 31. B3auMoaelicTBHE KUCIOTHEIX OKCHUIOB ¢ BOoH. 32. B3zaumonelcTsue coseil ¢
kucioramu. 33. B3anmoeiicTBue coneli ¢ menodyamu. 34. B3auMoaeicTBue cojiei ¢ cosaMu. 35.
B3anmoneiicTBre pacTBOPOB COJIEH C METAJNIAMMU.

[IpenmMeTHbIE pe3yabTaThl 00yUeHUs
VYyamuiicst JOJPKEH YMETh:
MCIIOJIB30BATh MIPHU XapaKTEPUCTUKE MPEBPAIICHHI BEILIECTB MOHATHUS: «PaCTBOPY,

OJICKTPOJUTHUYCCKAA JUCCOTTUALIUSY, «DJICKTPOJIUTBD?, «HCIJICKTPOJIUTED?), KCTCIICHDb
Aucconuanumny, «CUJIbHBIC 3JICKTPOJIUTHID, «ciabble QJICKTPOJIUTBID», KKATUOHBID», «KaHUOHBI»,



«KHUCJIOTBD», «KOCHOBAHU», KCOJIN», «KMOHHBIC PCAKIIUN, <<Hecone06pa3yfoume OKCHIBI»,
((COJIGO6pa3YIOIJ_II/Ie OKCHUAbID», KOCHOBHLIC OKCUABD», «KUCJIOTHBIC OKCHUABID», KCPECAHUC COJIN,
«KHUCJIBIC COJIN», «OCH OBHBIC COJIN, «TCHETUYECKUI pAaa», «KOKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC
pCakuum», «OKUCIUTCIIb», KBOCCTAHOBUTCIIbY, KOKHUCIICHUC), «KBOCCT HOBJICHUC)),

OIMMCBIBATh PACTBOPCHUEC KAK (bH3HKO-XHMH‘I€CKHfI Imponecc,

HIUTIOCTPUPOBATH NPUMEPAMU OCHOBHBIC ITOJIOKCHUA TCOPUU BHGKTPOHHTHHCCKOfI
JIMICCOIMAIINY; TEHETUYECKYIO B3aUMOCBSI3b MEXK]y BelIeCTBaMU (ITPOCTOE BEIIECTBO - OKCHUI -
TUAPOKCH]L - COJIb);

XapakTepu30BaTh OOIIME XMMUIECKHE CBOMCTBA KHCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBaHUH U COJEH € NO3ULMI TEOPUN NIEKTPOIUTHIECKON AUCCOLUALIMN; CYIIIHOCTb
ANEKTPOJIUTUYECKON AUCCOLMALNHY BEIIECTB C KOBAJIECHTHOM IOJISIPHON M MOHHOW XUMHUYECKON
CBSI3b10; CYLIIHOCTb OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIU;

MIPUBOJIUTH TPUMEPHI PEAKLINMI, TOATBEPKAAIOIINX XUMHUYECKUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBAaHUM U COJICH; CYILIECTBOBAHUE B3aUMOCBS3U MEKIY

OCHOBHBIMM KJIaCCaMU HECOPTaHNYCCKUX BCUICCTB,

KJIaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKUC PCAKIUHA 11O «KMU3MCHCHHIO CTCIICHCH OKHCIICHUS 9JICMCHTOB,
06pa3yfoumx pearupyromue BCIeCTBa»,

COCTABJISITh YPABHEHHUS DJIEKTPOIUTHIECKON TUCCOIMALINY KUCJIOT, OCHOBAHHM U COJICH;
MOJIEKYJIIPHBIE, MOJHBIE U COKPALIEHHbIE HOHHBIE YPABHEHUS PEAKIIUI C y4aCTHEM
AJIEKTPOJIIUTOB; YPABHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, UCTIONB3YSI METO/
3JIEKTPOHHOTO OajlaHCca; ypaBHEHUs peakliii, COOTBETCTBYIOLIUX [1OCIIE0BATEIbHOCTH
(«enoukey») MpeBpalleHuil HEOPraHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB;

ONpeACIIAATE OKHUCIMUTEIIb U BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHUC B OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX;

yCTaHABJIMBAThH MPUYUHHO-CIICJCTBEHHBIC CBSI3U: KJIACC BEIIECTBA - XUMUYECKUE CBOMCTBA
BEIIECTBA;

HaOJIIOZIaTh M OMKCHIBATH PEAKIIMU MEXTY JICKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO
(pPycCKOT0 WM POJIHOTO) SI3bIKA U S3bIKA XHUMHH;

MMPOBOAUTH OIBITHI, MTOATBCPIKAAOIINEC XUMHUYCCKUC CBOMCTBa OCHOBHBIX KJIaCCOB
HCOPTaHNYCCKUX BCIICCTB.

MertanpeaMeTHbIe pe3yabTaThl 00yIeHUS

VYyamuiics JOJKEH YMETh:

JIeTIaTh IOMETKHU, BBIMUCKHA, IUTUPOBAHUE TEKCTA; COCTABIIATH JOKIA;

COCTaBIISITh HA OCHOBE TEKCTa TpaduKu, B TOM YHcle ¢ mpuMeHenueM cpeacts UKT;

BJIQ/IETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PacCyKJIE€HUE; UCIOIb30BaTh TAKOW BUJ
MBICJICHHOTO (MJ€aIbHOT0) MOJCIMPOBAHHUS, KaK 3HAKOBOE MOJIEIMPOBaHUE (HA MpUMEpe



YpaBHEHUH peakLUi JUCCOLUALMU, HOHHBIX YPAaBHEHUN PEaKIUil, I0JypeaKIui OKUCIICHN -
BOCCTAHOBJICHHUS);

pa3ianyaTh KOMIOHEHTHI JOKa3aTeNIbCTBA (TE3UC, apryMEHTHI U (OpMY J0Ka3aTeNbCTBA);
OCYLIECTBIIATh MPSAMOE UHIAYKTUBHOE 10Ka3aTEIbCTBO.
Tema 7. [IpakTukym 2. CBolicTBa pacTBOPOB 3J1eKTPOJUTOB (1 )
1. Pemienue skciepuMeHTaJIbHBIX 3a/1a4.
[IpenMeTHbIE pe3yabTaThl 00yUEHUs
Yyamuics A0KEH yMETh:

oOparmiaThcs ¢ J1abopaTopHbIM 000PYAOBAaHUEM U HArPEBATEIbHBIMU TPUOOPAMU B COOTBETCTBUU
C IpaBWJIAMH TE€XHUKHU O€30MaCHOCTH;

BBITIOJTHSATH MPOCTEUIITNE MPUEMBI 0OpaIIeHHUs C JIA0OPATOPHBIM 000PYIOBAHUEM:
7a00paTOPHBIM INTATHBOM, CITUPTOBKOIA;

Ha6J'IIO,I[aTI> 3a CBOMCTBaMH BCHICCTB U ABJICHUAMMU, IIPOUCXOIANMMHA C BCIICCTBAMU,

ONUCHIBATh XMMHUUYECKUH OKCIICPUMCHT C IIOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO nim pO,I[HOl"O)
sA3bIKa U A3bIKAa XUMUU,

JienaTh BBIBOJIBI IO PE3yJIbTaTaM IIPOBEICHHOIO SKCIIEPUMEHTA.
MertanpeameTHble pe3yiabTaTbl 00yUeHHS
Yyamuics 10IKEH YMETh:

OTIpeeNATh, UCXO/AS U3 YUeOHOM 3a/1auM, HEOOXOIMMOCTh HEMTOCPEACTBEHHOTO WIIH
OTIOCPEIOBAaHHOTO HAOJIIOICHHS;

CaMOCTOSTENIbHO (HOPMUPOBATH MTPOrpaMMy SKCIIEPUMEHTA.
9 KJIACC

Beenenne. O0mas xapakTepucTHKA XUMHYECKHX JIEMEHTOB H XUMHYECKHX PeaKIuid.
Ilepuoauuecknii 3akoH U Ilepnoanyeckas cucrema XuMu4eckux JjemenTos /1. U.
Menpeaeesa (10 1)

XapakTepucTUKa 3JIEMEHTA 110 €ro noyiokeHuto B [lepuoanueckoil cucreMe XUMHUECKUX
sanemenToB J[. . MenzaeneeBa. CBOMCTBa OKCHIOB, KHCIOT, OCHOBAHHI U COJIE B CBETE€ TEOPUH
ANEKTPOJIUTUYECKOHN AUCCOLMALIMKI U OKUCIICHUSI-BOCCTAHOBIICHUS.

[TonsiTHE O IEPEXOIHBIX AMeMEHTax. AM(MOTEPHOCTb. [ 'eHeTHUeCKuil psia epex0qHOTrO
JJIEMEHTA.



Ilepnonnueckuit 3akoH u [lepuoanueckas cucreMa xumudeckux 3ieMeHToB J1. . Menneneesa.

XuMu4ecKasi OpraHu3aius )KUBOW U HEKUBOU MPUPOAbl. XUMUUYECKUN COCTaB siApa, MAaHTUU U
36MHOM KOPbl. XUMUYECKHUE JIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB. Makpo- u
MUKPOIJIEMEHTHI.

O06o001IeHre CBEICHU 0 XMMHYECKUX peakiusax. Kimaccupukamus XuMHIeCKUX pPEeaKIfi 1o
Pa3IMYHBIM MPU3HAKAM: «UUCIIO M COCTAB PEArHPYIOIIUX M 00pa3yIOIINXCsl BEIICCTBY,
«TetIoBOM 3(HEKT», «HAIIPABICHUEY, KA3MCHEHHE CTCTICHEH OKHCIICHHS 3JIEMEHTOB,
00pa3yroIINX pearupyrolre BEIIeCTBay, «(a3ay, «HCIoIb30BaHUE KAaTalIu3aTopay.

ITonsiTHE O CKOPOCTH XMMHUUYECKOU peakiuu. DakTopsbl, BIMAIONNE HA CKOPOCTh XUMUYECKHUX
peakumii. Katanuzatopsl u katanu3. MTHrHOUTOPBI. AHTHOKCHIAHTHI.

HMemoncTpamnuu. Paznmuunsie popmer Tabmunel J[. . MenneneeBa. Mojiein aTOMOB 3JIEMEHTOB
1-3-ro nmepuoaoB. Mojenb CTpOSHUS 36MHOTO 11apa (IMONepeYHbINd pa3pe3). 3aBUCUMOCTh
CKOPOCTH XMMUYECKOU PeaKluu OT MPUPOblI PEarupyroIINX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PeaklUy OT KOHUEHTPALMHU PEearupyroIuxX BeIEeCTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaKkiuy OT IJIOIIAJAN COTPUKOCHOBEHUS PEArupyIOUIUX BEIICCTB (KU
CJIOI»). 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakluy OT TeMIIEPATyphl pearupyromux
BEILECTB. | OMOT€HHBIN U reTepOreHHbIN KaTanu3bl. DepMEHTaTUBHBINA KaTaJIN3.
NHrnbupoBanue.

JlabopaTopHusle onbIThI. 1. [TonyyeHne rupokcuia HMHKA U UCCIEA0BaHUE €TI0 CBONCTB. 2.
MopnenupoBanue nocrpoenus Ilepuoauueckon CUCTEMbl XUMUYECKUX di1eMeHTOB /1. .
Mengeneesa. 3. 3aMelieHue xene3oM Meau B pactBope cyiabgara menu (I1). 4. 3aBucumoctsb
CKOPOCTH XMMUYECKON PEAKIIUH OT IMPUPO/Ibl PEArnpyIOIUX BELIECTB HA IPUMEPE
B3aMMOJIEHCTBUS KUCIOT C METaJlJIaMu. 5. 3aBUCHUMOCTbh CKOPOCTU XMMHUUYECKOM peakliuu oT
KOHIIEHTPALlMU PEarpyrolIMX BEIECTB HA IPUMEPE B3aUMOIECHCTBUS IUHKA C COJISTHON
KHUCJIOTOM pa3IMYHON KOHIIEHTpAHH. 6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluu oT
IUIONIA/IA COTIPUKOCHOBEHHUSI PEAarnpyrolux BemecTB. 7. MOIennpoBaHue «KUIISIIETO CI0s». 8.
3aBUCHUMOCTh CKOPOCTH XMMHUUECKON PEaKIMK OT TEMIIEPATyphl pearupyroliuX BEUIeCTB Ha
npuMepe B3aumojeiictBus okcuaa Meau (I1) ¢ pacTBOpoM cepHOM KUCIOTHI pa3Tu4HOM
TeMIiepaTypsl. 9. Paznoxenue nepokcuaa BoI0pojia ¢ mMoMoIsio okcuaa Mapradma (IV) u
katanasbl. 10. OGHapykeHHe KaTanas3bl B HEKOTOPBIX MUILEBBIX NpoaykTax. 1 1. MHrubupoanue
B3aMMOJICHCTBUS KUCIIOT C METAJIJIaMH YPOTPOIIMHOM.

[IpeameTHBIC PE3yNBTATHI OOYUCHUS

VYyamuiicss A0JKEH YMETh: UCIOJIb30BaTh MPH XapaKTEPUCTUKE MTPEBPAIICHUIN BEIIECTB
MOHATHUSA: «XUMHUYECKasl PEAKLIUs», «PEAKLUN COCTUHEHUAY, «PEAKLIUU

Pa3I0XKECHUAY, «KPpCaKINH 06MeHa>>, «pC€aKuru 3aMCIICHUA», «PCAKIIUU HeﬁTpaJTPISaHHPI>>,
OK30TCPMUUCCKHUEC PCAKIITUND, «OHOAOTCPMHUYCCKUC PCAKITUIN, (<O6paTI/IMBIC pCakuun»,
((HCO6paTI/IMLIC peakuum», «KOKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN)), KTOMOT'CHHBIC
pEaknum», «reT€POrcHHLIC PCAKIUN», «KATAITUTUICCKUC PCAKINNY, «HEKATAITUTHYCCKUC
pCakuum», «TeII0BOM 3(1)(I)GKT XHUMHYSCKOMN peaknumn», «CKOPOCTh XHUMHYECKOM pcaKknuum»,
«KaTaJlu3aTop»,

XapaKTepu30BaTh XUMUYECKUE 3JIEMEHTHI 1-3-Tr0 MepHo0B M0 UX MOJIOKEHHUIO B
[lepuoauueckoit cucreme XumMu4yeckux 3yemMeHToB 1. 1. Menaeneesa: XMuMUYECKUM 3HAK,
MOPSIAKOBBIN HOMED, NIEPUOJ, TPyINa, IOArPyIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHUE



aToma (3apsiz sApa, YMCIo IPOTOHOB U HEUTPOHOB B AIpe, 00Iee YUCIIO HIEKTPOHOB,
pacnpesieneHue AEKTPOHOB O AJIEKTPOHHBIM CII0SIM, IIPOCTOE BELIECTBO, (popMyIIa, Ha3BaHUE U
THUII BBICILIETO OKCU/A ¥ THIAPOKCUIA, JIETYYEro BOJAOPOIHOTO COEUHEHNUS (U1 HEMETAIIIIOB));

XapaKkTepu30BaTh OOIIME XUMUIECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB U THIPOKCUIIOB;

MIPUBOAUTH PUMEPHI PEaKIUi, TTOITBEPKAAOITUX XUMAYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB
Y TUJIPOKCHUIOB;

JIaBaTh XapaKTEPUCTUKY XUMHUUYECKUX PEAKIUI M0 YUCITY U COCTaBY UCXOAHBIX BELIECTB U
MPOJYKTOB PEAKIUH; TEIJIOBOMY 3D (PEeKTy; HapaBICHUIO IPOTEKAHUS PEAKIIUN; U3MEHEHHUIO
CTeneHel OKUCIIEHUS PJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; YYACTHUIO
KaTajan3aTopa;

OOBSACHATH U MPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPBIX (PAKTOPOB (IIPHUPOIA PEarupyronnx
BEIIIECTB, KOHIIEHTPAIIUS BEIIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaanu3aTop, IOBEPXHOCTh
COMPUKOCHOBEHHMSI pEarupyromux BEIIeCTB) Ha CKOPOCTh XUMUUYECKUX PEaKILIUi;

HaOJII0JaTh ¥ ONMKCHIBATh YPABHEHUS PEAKIIM MEK/y BEIIECTBAMHU C TTIOMOIIBIO €CTECTBEHHOTO
(pPycCKOro WM POJIHOTO) sA3bIKA U S3bIKA XUMHH;

MPOBOAMTD OTBITHI, TOJTBEPKIAIOIINE XUMUYECKHE CBOICTBA aM()OTEPHBIX OKCUIOB U
THIPOKCHUJIOB; 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEeaKIiK OT Pa3INIHbIX (hakTopoB (TIpupoia
pearupyrolux BeleCTB, KOHIIEHTPALKs BELIECTB, 1aBICHUE, TEMIIEpATypa, KaTaau3arop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEAarupyronIuxX BEIIECTB).

MertanpeameTHble pe3yabTaTbl 00y4eHHUs

Yyamuiics J0JKEH yMETh:

OTIPEAEIATh LeNb YUeOHOU JeATEIbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOSITENIbHO, UCKATh
CpeZCTBa ee OCYIIECTBICHHUS, paboTast M0 IIaHY, CBEPATh CBOU JAECHCTBHS C 1IENBIO U MPH
HEO0OXOIUMOCTH UCHPABIISATH OIIUOKH C MOMOIIBIO YUUTEINS U CAMOCTOSITENBHO;

COCTaBJIATh aHHOTAIUIO TCKCTA,

COo3aaBaTb MOJACIIN C BBIACICHUEM CYIICCTBCHHBIX XapPAKTCPUCTUK 00beKTa U MMpEaACTaBJICHUEM
X B HpOCTpaHCTBCHHO-Fpa(I)HQCCKOﬁ WM 3HaKOBO-CHUMBOJIHNYECKOI (bopMe;

OTIpeAeNsATh BUbI KJIaCCU(PUKALIUHU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);
OCYILECTBIIATh MPSAMOE A€TYKTUBHOE JJOKA3aTeIbCTBO.

Tema 1. Metamnasl (14 4)

[Tonoxxenue metaminoB B [lepuoanueckoil cucteMe xumudeckux snemMeHToB /. 1. Menaeneena.
Mertannudeckasi KpUCTaUTMYeCcKas perieTka i MeTaTnIecKasi XuMuieckast cBsizb. Oomme
¢busnveckue cBoiicTBa MetamuioB. CIuIaBbl, UX CBOMCTBA M 3HaUEHHE. XUMHUYECKHUE CBOWCTBA
METaJJIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJOKEHUS B JIEKTPOXUMUUYECKOM Py
HanpspKeHuH MeTauioB. Kopposust MmeTamioB u crnocoObl 00pbObI ¢ HEll. MeTaiibl B IpUpOJIE.
O61me crnocoObl UX MOTYyYSHHUS.



O01asi XapaKkTepUCTHKA IEJ0YHbIX MeTaN10B. Metasuisl B mpupoze. Oomre crnocoObl ux
nonydeHusi. Ctpoenuie atoMoB. lllenounbie MeTaibl - MPOCThIE BelecTBa. Baxkueitme
COCMHEHUS IIEJIOYHBIX METAJIJIOB - OKCU/IbI, THIPOKCUIBI M COIH (XJIOPU/IbI, KapOOHATHI,
Cynb(haThl, HUTPATHI), UX CBOMCTBA M MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinbie
ya00peHUsI.

OO01mas xapakTepucTHKA 3JIeMeHTOB IJ1aBHOii noarpynns II rpynnsl. CTpoeHre aTOMOB.
[Iemo4Ho3eMenbHBIE METAILIBI - TPOCTHIE BEleCTBa. BaxkHelIIe COeIMHEHUS
HIEJIOYHO3EMENTBHBIX METAJLIOB - OKCUIBI, TUPOKCUIIBI U COTH (XJIOPH/IbI, KAPOOHATHI, HUTPATHI,
cynb(atel, hocdaTsl), UX CBOMCTBA U IPUMEHEHUE B HAPOTHOM XO35HCTBE.

Amomununii. Ctpoenue aroma, PuU3ndecKrue 1 XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHUs aTFOMUHUS - OKCHJT U THAPOKCHI, UX aM(pOTEpHBIN XapakTep. BakHelimue com
amomuHus. [IpyumeHeHne antoMUHUSA U €r0 COCTMHEHUM.

Kenezo. Ctpoenue atoma, pu3nyecKre 1 XUMUYECKUE CBOMCTBA MPOCTOTO BEIIECTRA.
I'enernueckue psanbl Fe2+ u Fe3+. Baxkueilmue conu xene3a. 3HaueHHE Keje3a U ero
COEOMHEHUH JJIsI IPUPOJIbI U HAPOJIHOTO XO35MCTBA.

JemoncTpamuu. OOpa3Iibl MIETOYHBIX U MIEIOYHO3EMENBHBIX MeTa/uI0B. OOpa3Iiibl CIUIaBOB.
BzaumopeiicTBue HaTpus, TUTHS U KLU C BOJOM. B3auMoielicTBUE HATpUsI U MarHus C
KuciaopoioM. BzaumoneiictBue meramioB ¢ Hemetauiamu. [lomyuenue runpokcuioB xenesa (11)

u (1).

JlabopaTopHble onbIThI. 12. B3anmozeiicTBre pacTBOPOB KUCIIOT U COJIel ¢ MeTaiuiaMu. 13.
O3HakomiieHHe ¢ pyaamu xese3a. 14. OkpalinBaHue IIaMEHH COJIIMU LEIOUHBIX METAJIOB.
15. BzaumoneiicTBue Kaibiys ¢ Bogou. 16. [Tonyyenue ruapokcuia Kbl U UCCIIEIOBAaHNE
ero cBoicts. 17. Ilonyuenue rugpokcua amtOMUHUS U UCCIIEN0BAHUE €T0 CBOMCTB. 18.
B3aumoneiictBue xenes3a ¢ constHol kucnotoil. 19. Ilomyuenue rugpokcnos xenesa (II) u(I1l)
Y U3y4EHUE UX CBOMCTB.

[TpeameTrHble pe3ynbTaThl 00ydeHUs
Yyamuiics A0IKEH yMETh:

HCIIOJIB30BATh MPU XAPAKTCPUCTUKC MCTAJIJIOB U UX COCIMHECHUH TTOHATHSA: MECTAJIBD», «PSAO
AKTUBHOCTHU METAJIJIOB», KIICJIOYHBIC MECTAJJIBI», KIICTOYHO3EMEIIBHBIC METAJIJIbD,
HCIIOJIb30BATh UX IMPU XAPAKTCPUCTUKE MCTAJIIOB;

JTaBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB-METAIIJIOB (II€I0UHBIX METAJIJIOB, MAarHUs,
KaJIbIuUsl, aIFOMUHUS, JKeJie3a) M0 uX nosiokeHuro B [lepuoaudeckoil cucteMe XUMHYECKIX
snemeHToB Jl. 1. MeneneeBa (XMMUYECKH 3HAK, TOPSIIKOBBIA HOMED, TIEpUO/I, FPYIIIIa,
HOArpyIIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOEHUE aToMa (3apsij A1pa, YUCIO0 IPOTOHOB U
HEUTPOHOB B Ape, 0011Iee YUCIIO JIEKTPOHOB, PACIIPEIeICHHE HIEKTPOHOB IO IEKTPOHHBIM
CJI0SIM), IPOCTOE BEIIECTBO, (POpMyIia, Ha3BaHUE U TUI BBICIIETO OKCHA U THAPOKCUAA);
Ha3bIBaTh COEAMHEHUS METAJJIOB M COCTABIIATh UX (POPMYIIBI IO HA3BAHUIO;

XapaKkTepu30BaTh CTPOCHUE, 00IIUe (PU3HUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-
METaJIOB;

OOBSCHATH 3aBUCHMOCTH CBOMCTB (WJIU MPECKA3hIBATH CBOWCTBA) XUMUYECKUX PJIEMEHTOB-
METaJIJIOB (paguyc, METAIIIMYECKHE CBOMCTBA AJIIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE



CBOICTBA JIEMEHTOB) M 00pa3yeMbIX UMHU COSAMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BHICIIIUX
OKCHJIOB U THJIPOKCUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT MOJIOKEHUS B
[Tepuoauueckoii cucreme xumudeckux 3yemeHToB . 1. Menneneena;

OIKCHIBATH OOIME XUMHUECKUE CBOMICTBA METAJUIOB C IMOMOIIIBIO €CTECTBEHHOTO (PyCCKOTO
WJIM POJTHOTO) S3bIKA U SI3bIKAa XUMHH;

COCTABJIAITh MOJIEKYJISIPHBIE YPAaBHEHHUSI PEAKIUHI, XapaKTepU3YIOIUX XUMUYECKUE CBOMCTBA
METAJIJIOB U UX COEAMHEHUH, a TAK)KE DJICKTPOHHBIC YPABHEHMSI IPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHUS; YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLUALIMN; MOJIEKYIISIPHBIE, IIOJIHBIE U
COKpAILCHHBIC HOHHBIE YPABHEHUS PEAKLUI C Y4aCTHEM DIIEKTPOJIUTOB;

YCTaHaBJIMBATb NPUYNUHHO-CJICACTBCHHLIC CBA3U MCKAY CTPOCHUCM aTOoOMa, XHUMHYECKOMN CBA3bl1O,
THUIIOM KpHCTaHHH‘ICCKOﬁ PEUICTKHU MCTAJIJIOB U UX COCﬂHHeHHﬁ, Hux O6IJ_II/IMI/I (1)I/I3I/I‘leCKI/IMI/I n
XUMHNYECCKUMU CBOﬁCTBaMH;

OIMMCHIBATh XUMHUYECKHE CBOMCTBA MICITOYHBIX U MICTOYHO3EMCEIIbHBIX METAIJIOB, a TAKXKCE
AJIFIOMHHUA 1 XKCJIC3a U UX COCI[I/IHeHI/Iﬁ C IIOMOIIBO €CTCCTBCHHOI'O (pYCCKOFO nin pO,I[HOl"O)

SI3bIKA U A3bIKa XUMUU,

BBITIOJIHATD, HaGHIOIIaTL M OIIKUCHIBATh XUMHUYCCKUM OKCIICPUMCHT I10 PACIIO3HABAHUTIO
Ba)KHEHIIINX KAaTHOHOB MCTAJIJIOB, THAPOKCHU - HOHOB;

OKCIICPUMCHTAJIBbHO UCCIICA0BATDb CBOMCTBAa METAJJIOB M UX COC,HPIHGHI/Iﬁ, peiaTrb
SKCIICPUMCHTAJIIBHBIC 3a/1a4H 110 TEMC <<M€TaJ'IJ'II>I»;

OTMHUCHIBATh XMMHUYECKUHN IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIA POJTHOTO)
A3BIKA U S3bIKA XUMHH,

MMPpOBOAUTD PACYCTHI 10 XUMHWYCCKUM Q)opMynaM " YPaBHCHUAM peaKI.[PIfI, MMPOTCKAOIIUX C
yY4aCTUEM METAJIJIOB U UX COCIUHCHHH.

MertanpeameTHble pe3yabTaTbl 00yUeHHUS
Yyamuiicst A0JKEH yMETh:

paboTaTh MO COCTAaBICHHOMY IIJIaHy, UCTIONB3YS HApsIy C OCHOBHBIMH U JIOTIOJTHUTEIHHBIC
cpencTBa (CrpaBOYHYIO JIUTEPATYPY, CIOXKHBIE MpruOopsl, cpeactsa UKT);

C IIOMOIIBIO YUYUTCIIA 0T6I/IpaTL AJId pCHICHU A y‘le6HBIX 3aaad HeO6XO,I[I/IMBIe CJIOBapu,
SHIOUKIIOIICAWH, CIIPABOYHHUKHU, DJICKTPOHHBIC JTUCKU,

COIIOCTABJIATH U OT6HpaTL HH(bOpMaLIHIO, MOJIYYCHHYIO U3 pa3JINYHbIX HCTOUYHHUKOB (CJ'IOBapI/I,
SHIUKIIONICAUH, CIIPABOYHHUKHU, SJICKTPOHHBIC TUCKH, CCTh I/IHTCpHCT);

MPEJICTaBIATh UHPOPMALIMIO B BHIE TAOJIUI, CXEM, ONOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npumenenneM cpeacts UKT;

0(OPMIIATH CBOM MBICIH B YCTHOM U IMCbMEHHON pPe4H C Y4ETOM CBOMX YUEOHBIX M AKU3HEHHBIX
pEUYEBBIX CUTYaLIUH, B TOM 4Hciie ¢ npumeHeHueM cpeacts UKT;

COCTaBJIATH PCUCH3UIO HA TCKCT;



OCYHICCTBJIATH AO0KA3aTCIBCTBO OT ITPOTHBHOTO.

Tema 2. [IpakTukym 1. CBolicTBa METAJLJIOB U UX coequHenunii (2 1)

1. OCYH_IGCTBJ'IGHI/IC LOEITOYKHN XUMHYCCKHUX HpeBpaH_[eHI/If/'I. 2. Pemenne OKCIICPUMCHTAJIBHBIX
3aZla4 Ha paClioO3HaBaHUC U MMOJTYyYCHUC COCIUHEHHUI METAILIIOB.

[TpeamerHble pe3ynbTaThl 00ydeHUs
Yyamuics A0JKEH yMETh:

oOpatatecs ¢ 1adopaTopHbIM 000pYOBaHUEM U HArpeBaTeIbHBIMH IPUOOPAMH B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH 0€30MaCHOCTH;

Ha6JIIOIlaTI) 3a CBOMCTBaMH METAJIOB M UX COGI[I/IHGHI/Iﬁ U ABJICHUSAMHU, HPOUCXOOAINIUMHA C HUMU,

OIMCHIBATh XUMHUYECKUH OKCIICPUMCHT C ITIOMOIIbIO €CCTCCTBCHHOI'O (pYCCKOFO U1 pOI[HOl"O)
sA3bIKa U A3bIKAa XUMUU,

JiefaTh BBIBOJIBI IO Pe3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.
MeTtanpeaMeTHbIE pe3yNIbTaThl 00yUeHUS
VYvuamuiicst JOJKEH YMETh:

OTIPENIETIATh, UCXOIs1 U3 YUeOHOM 3a/1auu, HE0OXO0IMMOCTh UCIIOJIb30BAHUS HAOIIOICHUS UITH
AKCIIEPUMEHTA.

Tema 3. Hemeranasl (25 4)

OO01mas xapakTepuCcTHKa HEMETaIOB: ToJokeHue B [leproanueckoil cucreMe XUMHYECKUX
sanemenToB J[. 1. MenzeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTPHUIIATENHHOCTH (D0)
KaK Mepa «HEeMEeTAITUYHOCTHY, paa D0. Kpucramimueckoe cTpoeHne HEMETAIIIOB - IPOCTHIX
BemecTB. Ayutorponus. Pusndeckrue cBONCTBa HeMeTauioB. OTHOCUTENHHOCTD MOHATHIA
«METaJUI» U «HeMEeTaJl».

Boaopoa. [Tonoxenue Bogopona B Ilepuoanueckoi cucteMe XuMuieckux 31eMeHToB Jl. U.
MenneneeBa. CTpoeHue aToMa 1 MOJIEKyJibl. DU3nyeckne 1 XUMUYECKHE CBOWCTBA BOJIOPO/A,
€ro MOoJy4YeHHE U IPUMEHEHHUE.

Bonaa. Ctpoenne mosekynsl. Bonopognas xumudeckas cBa3b. @u3nyeckue CBOMCTBA BO/IbI.
AHomanuu cBOMCTB BOJbL. ['uapodunsabie U TuApodoOHbBIE BeleCTBA. XUMHUECKHUE CBOMCTBA
Bozbl. KpyroBopot Bojbl B mpupoe. BogoouncTtka. Asparust Boabl. BEITOBBIE (PHIIBTPEI.
MunepanbHble BOJbI. JIUCTHIIIMpOBaHHAS BOJA, €€ TOJIyYeHHE U IPUMEHEHHUE.

Oo0mas xapakrepucTuka rajgoreHoB. Ctpoerue atoMoB. [IpocTbie BelecTBa U OCHOBHBIE
COCTMHEHUS TAJIOTEHOB, UX CBOMCTBA. KpaTkue cBenenus o xyope, Opome, Gprope u noze.
[IprMeHeHne rajJoreHoB U X COCIMHEHUN B HAPOJHOM XO3SMCTBE.



Cepa. CtpoeHue aroma, aJuIOTPOIHs, CBOUCTBA U IPUMEHEHNE pOMONYEcKOi cepbl. OKCHABI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npumeHeHue. CepHasi KUCJIOTa U €€ COJIH, UX
IpPUMEHEHHE B HApOJHOM X03siicTBe. [Ipon3BOACTBO CEpHOI KUCIIOTHI.

A3ot. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BELECTBA. AMMMAK, CTPOEHUE,
CBOWCTBA, IT0JIy4yeHHEe U npuMeHenue. Conu aMMOHMS, UX CBOMcTBA U puMeHeHHne. OKCHIb
azora (II) u (IV). AzoTHas kuciora, ee CBocTBa U MpuMeHeHue. HUTpatsl 1 HUTPUTHI,
npo0JemMa uX CoJepKaHUA B CEIbCKOX03SIMCTBEHHON NMPOIYKIHUU. A30THBIE YA0OPEHMSL.

®ocdop. CtpoeHne aToMa, aJNIOTPOIHUS, CBOICTBA O6€0r0 M KpacHoro ¢ocdopa, ux
npumenenue. OcHoBHbIE coequHenust: okcua Gocdopa (V) u oprodochopnas kuciora,
docdarer. DocopHbIe yI0OpEHUSI.

Yraepoa. CtpoeHue aroma, aJuloTpONusi, CBOKWCTBA Mo pHUKaIMil, mpuMeHeHne. OKCUIbI
yraepona (II) u (IV), ux cBoiictBa u npumenenne. KapboHatsl: KaJbLIMT, COfa, MOTAII, UX
3HaYEHHE B MMPUPOJE U KU3IHU YETOBEKA.

Kpemnnii. CTpoeHue aroma, KpUCTANIMYECKUI KPEMHUH, €ro CBOMCTBA U IpuMeHeHue. Okcun
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HAYEHUE COCTMHEHUN KPEMHUS B
YKUBOU U HexxuBOU mpupojie. [loHaTrue o CUIMKaTHON MPOMBIIUIEHHOCTH.

JemoncTpanuu. OOpasiipl raloreHoB - MPOCTHIX BellecTB. B3anMoneicTBIe rajJoreHoB ¢
HaTpHeM, ¢ ATIOMUHUEM. BriTecHeHne xsiopoM Opoma WiIn Ho/ia U3 pacTBOPOB UX COJIEH.
BzaumopeiicTBre cepbl ¢ MeTaJUIaMy, BOJOPOIOM U KUCIOpoaoM. Baanmoneiictue
KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C Me/bio. [loruomenue yriieM pacTBOPEHHBIX BEIIECTB
WM ra3oB. BoccTaHoBnenne Meau U3 ee okcua yriaem. O0pasiibl NPUPOAHBIX COEANHEHHUH
xJiopa, cepsbl, pocdopa, yriepona, kpeMHus. O0pa3iibl BaKHEUIINX JJIsl HAPOJHOTO XO035HCTBA
cyib(aToB, HUTPATOB, KapOOHATOB, (hocaToB. OOpa3Lkl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlabopaTopusie onbIThl. 20. [Tomyuenue u pacno3snasanue Bogopoaa. 21. Mccnenosanue
MOBEPXHOCTHOTO HATsKEHUS BOABI. 22. PacTBOpeHHe epMaHTaHaTa Kajlusl Ui MEIHOTO
Kynopoca B Bojzie. 23. I'mapatanus o6e3BoxxenHoro cyibdara menu (II). 24. zrorosnenue
TUIICOBOTO oTIeyarka. 25. O3HaKOMJICHHE ¢ KOJUICKIIUEH OBITOBBIX (PHIIBTPOB. 26.
O3HakoOMJIEHHE C COCTaBOM MHUHEPaJIbHOM BOJbI. 27. KauecTBeHHAs peakiys Ha rajloreHu -
noHsl. 28. [lonyyenue u pacrnozHaBanue kuciopoza. 29. 'openne cepsl Ha BO3AyXe U B
kucinopoae. 30. CoiicTBa pazbaBieHHOM cepHOM kucaoThl. 31. M3yuenue cBoiicTB aMmuaka. 32.
PacnioznaBanue coneit ammonust. 33. CBoiicTBa pa30aBI€HHON a30THOM KUCIOTHI. 34.
B3auMopeiicTBre KOHIIGHTPUPOBAHHOM a30THOM KHCIIOTHI ¢ Mebt0. 35. ['openune dhocdopa Ha
BO3/IyXe U B kuciopoje. 36. Pacosnasanue docdaron. 37. ['openne yriust B kuciopoze. 38.
[Tony4yeHnue yronbHOM KHCIOTH M U3ydeHue ee cBorcTB. 39. [lepexon kapOoHATOB B
ruapokapOonarsl. 40. Paznoxxenue runpokapbonara Hatpus. 41. [lonydyenne kpeMHeBOM
KHCJIOTHI M U3YYEHHE €€ CBOMCTB.

[IpenmMeTHbIE pe3yabTaThl 00yUeHUs
VYyamuiicss A0KEH yMETh:
MCII0JIb30BAaTh MPU XapaKTEPUCTUKE METAIIJIOB U UX COEIUHEHUH MOHATHS: KHEMETAIUIBIY,

«TAJIOTCHBI», «AJIJIOTPOMMHBIC BUAON3MEHCHUA), <OKECTKOCTh BOJAbI», «BPEMCHHAsA )KECTKOCTh
BOJOBID», KIIOCTOAHHAA ) KECCTKOCTb BOABI, ((0611_[3.51 KECTKOCTDH BOJBID),



JaBaTh XapaKTEPUCTUKY XUMHUUYECKUX 3JIEMEHTOB-HEMETAJUIOB (BOJOPOA, FaJIOrE€HOB,
KHCJIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUs) 110 UX MOJI0KeHuto B [leproanueckoit
cucreMe XuMudeckux aeMeHToB [1. Y. MenneneeBa (XMMUYECKU 3HAK, TIOPSIKOBBIA HOMED,
Hepuo, rpymnmna, HoArpymnmna, OTHOCUTENbHAsI aTOMHAs Macca, CTPOCHHE aToMa (3apsiz sapa,
YHCJIO MPOTOHOB M HEUTPOHOB B si/Ipe, 00111ee YHUCIIO IEKTPOHOB, paclpeiesieHue JIEKTPOHOB
IO AJICKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (DOPMYITa, HA3BaHHUE U THI BBICIIETO OKCHA H
TUAPOKCHAA, (hOpMyIia U XapakTep JETYYero BOJOPOIHOTO COSAMHEHNUS);

Ha3bIBaTh COCAMHCHUA HCMCTAJIJIOB U COCTABJIATH UX q)OpMy.HBI 10 Ha3BaHHIO,

XapaKTepU30BaTh CTPOCHHE, O0IIHe (PU3NIECKHE U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-
HEMETAJLIOB;

O0OBSCHATH 3aBUCUMOCTh CBOMCTB (MJIM IIPEICKA3bIBaTh CBOWCTBA) XUMUUYECKHUX AJIIEMEHTOB-
HEMETaJUIOB (pajnyc, HEMETAJUIMUYECKUE CBOMCTBA AJIEMEHTOB, OKHCIUTEIBLHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA AJIIEMEHTOB) U 00pa3yeMbIX UMU COETMHEHUN (KHCIOTHO-
OCHOBHBIE CBOMCTBA BBICIINX OKCHAOB U THAPOKCHUAOB, JICTYYHUX BOJOPOAHBIX COCIII/IHGHPIfI,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MoyioxeHus B [leproandeckoii cucreme
XuMu4ueckux 3yemenToB . . MeHnieneena;

OIINCBhIBATh O6H.[I/Ie XMMHUYECKHE CBOMCTBA HEMETAJIJIOB C ITIOMOIILIO €CTECTBEHHOT'O (pYCCKOFO
Ui pO[[HOI‘O) sA3bIKa U A3bIKa XMMUU,

COCTAaBJIATb MOJICKYJISIPHBIC YPABHCHUS peaKL{Hﬁ, XAPAKTCPUIYIOIMIUX XUMHUYICCKHUC CBOMCTBa
HEMCTAJIJIOB U UX COGﬂHHCHHﬁ, a TaKKC DJICKTPOHHBIC YPABHCHUA IMPOLECCOB OKHUCIICHU-
BOCCTAHOBJICHUS; YPABHCHUA BHGKTpOHHTquCKOﬁ AUCconaiuu; MOJICKYJISIPHBIC, ITIOJIHBIC U
COKpAICHHBIC HOHHBIC YPABHCHUA peaKuHﬁ C Y4aCTHEM JJICKTPOJIMTOB,

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY CTPOCHUCM aToMa, XHUMHYISCKOM CBA3bIO,
THUIIOM KpHCT&HHH‘IGCKOﬁ PEeHICTKN HEMETAJIJIOB U UX COCﬂHHCHHﬁ, ux O6I_I_[I/IMI/I (1)I/IBI/I“IGCKI/IMI/I u
XUMHNYECKUMU CBOﬁCTBaMH;

OTMCHIBATH XUMHUYECKHE CBOWCTBA BOJIOPO/IA, TAJIOTCHOB, KUCIOPO/a, Cephl, a30Ta, (hocdopa,
rpaduTa, aJiMasa, KpEMHUS M UX COCMHEHUH ¢ TOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIH
POJIHOTO) SI3bIKA U SI3BIKA XMMUH;

OITHCKLIBATH CIIOCOOBI YCTpaHCHHS KECTKOCTHU BOJbI U BBINTOJIHATH COOTBGTCTBYIOH_[I/II\/'I UM
XUMHYECKHUH OKCIICPUMCHT,

BBITOJIHATH, HAOJIOJaTh U ONMCBHIBATh XUMUYECKUN IKCIIEPUMEHT IO PAcliO3HABAHUIO HOHOB
BOJIOPOJIa 1 aMMOHUS, CyJb(at-, KapOoHaT-, CHIIUKAT-, pocdar-, XxI0pua-, OpoMua-, HOAUI-
WOHOB;

AKCIIEPUMEHTAIILHO UCCIIEIOBATh CBOWCTBA METAJIJIOB M MX COSAMHEHUH, peliaTh
SKCIICPUMCHTAJIBHBIC 3a/1a4H 110 TEMC «HeMeTannm»; OIMMCHIBATh XUMHUYUECKHI OKCIICPUMEHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U S3bIKA XHUMHH;

MPOBOAMTDH PAcUeThl M0 XUMUYECKUM (POpMyJIaM U YpaBHEHUSM pPeakIuil, IPOTEKAIOIINX C
y4acTHEM HEMETAIJIOB U UX COCTUHEHUH.

Meranpeamerssie pe3ynbTaThl o0y4yeHus



Yyamuics 10IKEH YMETh:

OpPraHW30BBIBATH yUeOHOE B3aMMOCHCTBHE B IpyIIIe (pacipeaeiisaTh POJIH, TOTOBapUBATHCS
JIPYT C IPYTOM U T. ]1.);

npeaABUACTb (HpOI‘H03I/IpOBaTB) MNOCICACTBUA KOJIJICKTUBHBIX pGH_IGHI/If/’I; IMOHUMATh IMPUIHHBI
CBOCTO HEYCIIEXAa U HAXOOUTH CIIOCOOBI BbBIXOJa U3 JTOM CUTyalllu,

B JIMaJIOre ¢ YYUTEIEM YUUThCS BEIPAOAThIBATE KPUTEPUU OLIEHKU M ONPEAEIATh CTEIICHb
YCIICIIHOCTHU BBIITOJIHEHHSI CBOCH paOOTHI M pabOTHI BCEX, HCXOIS U3 UMEIOIUXCSl KPUTEPUEB,

COBCPUHICHCTBOBATH KPUTEPHUHU OLICHKHU U I10Jb30BAaTbCA UMHU B XOJA€ OLUCHKN U CAMOOLICHKH

OTCTanBaTh CBOIO TOUKY 3PEHHUS, apTyMEHTUPYS €€; OATBEPKIaTh apryMeHThI (hakTamu;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIyIIaTh APYTHUX, MBITATHCS TPUHUMATh APYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO
TOUKY 3PEHHUS; COCTABIATH pedepar Mo OnpeaesieHHol Gopme;

OCYILIECTBIIATh KOCBEHHOE Pa3JIEUTEIbHOE JOKA3aTEIbCTBO.
Tema 4. IIpaktukym 2. CBoiicTBa coeTHuHEHHIT HEMeTALIOB (3 4)

1. Pemenue sxcriepuMeHTaIbHBIX 3a7a4 1o TeMe «lloarpynmna rajgoreHos». 2. Pemenue

JKCHEpUMEHTAIbHBIX 3a1a4 1o TeMe «lloarpynmna kucinoponay. 3. [lonydenue, cobupanue u

pacro3HaBaHME ra3os.

[TpenmMeTHbIE pe3yabTaThl 00yUEHUs

Yyamuiicst J0JKEH yMETh:

oOpartatecs ¢ 1adopaTopHbIM 000pyIOBaHUEM M HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU
C TIpaBWJIAMH TE€XHUKHU O€30TIaCHOCTH;

HaOII0/1aTh 32 CBOMCTBAMU HEMETAIIJIOB U UX COSAMHEHUH U SIBICHUSAMHU, IPOUCXOISIIUMU C
HUMH,

OTUCBHIBATh XUMHYECKUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITH POTHOTO)
SI3BIKA U SI3bIKA XUMHH,

JleaTh BBIBOJBI 10 pE3ybTaTaM IIPOBEIECHHOIO DKCIIEPUMEHTA.
MertarnpeMeTHbIe pe3yabTaThl 00yUeHHS
Yyamuincs 10JIKEH YMETh:

OnpeaciIsiTb, UCXOO U3 y‘-ICGHOﬁ 3aJga4u, HCO6XO,Z[I/IMOCTB HUCIIOJIb30BaHUA Ha6J'IIOIlCHI/I$I nin
SKCIICPUMCHTA.

Tema 5. O0001IeHHE 3HAHUH TT0O XUMHUHU 32 KypC OCHOBHOM 1mKoJibl. [loaroroBka k
rocyaapcTBeHHOM uroroBoii arrecranuu (OI'D) (10 )



Ilepnonnueckuii 3akoH u [lepuoanueckas cucremMa xumuyeckux aemeHToB . . Menneneesa.
Pu3n4eCcKUul CMBICII IOPSIKOBOIO HOMEPA MIEMEHTa, HOMEPOB IIEPUOJIA U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB JIEMEHTOB M UX COEIMHEHUI B IEpUO/iax U rpynmnax B
CBETE NIPEACTABICHUN O CTPOCHUH aTOMOB JIEMEHTOB. 3HAUEHUE NIEPUOAUYECKOT0 3aKOHA.

Buapl XuMu4YecKux CBA3EH U TUIBI KPUCTAJUTMYECKUX PEIIETOK. B3auMOCBA3b CTpOEHUS U
CBOMCTB BEIIIECTB.

Knaccudukanus XuMUYECKMX peakuuid [0 pa3InyHbIM MpU3HAKaM (YUCJIO U COCTaB
pearupyromux 1 00pa3youxcs BeMECTB; HAIWMYNE TPAHMIIBI pa3jiena ¢a3; TeruioBoi 3G QexT;
U3MEHEHHE CTENeHeld OKHCIEHUS aTOMOB; HCIIONb30BaHUE KaTajau3aTopa; HallpaBlIeHHE
nporekanus). CKOPOCTh XUMUYECKHUX PEaKIHid U (aKkTophl, BIuUstonme Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIMI U CIOCOObI CMEIIEHUSI XMMUYECKOTO PaBHOBECHSI.

[IpocTeie u cnoxHbIE BemecTBa. MeTaibl 1 HEeMETaJUIbl. [ eHeTHYecKue psapl MeTasia,
HEeMeTaJuIa U nepexoqHoro Metayia. OKCHUJIbI M TUAPOKCUABI (OCHOBAHHMS, KUCIIOTHI,

amoTepHbIe THAPOKCUBI), conu. MX coctaB, kitaccupukanus u o01me XuMUIeckie CBONCTBA B
CBETE TEOPUHU IEKTPOIIUTUYECKON TUCCOLIUALIMY.

Ne
n/
o

3. TemaTH4ueckoe MJIAaHHPOBaHUE

Tewma (pazaen)

Komn-Bo

9aCoOB Ha

HU3YUCHUC

TEMBI

JleAaTenbHOCTh YUUTENS C yUETOM
MPOTrPaMMBbl BOCITUTAHUS

8 ki1acc

Bsenenne

-[ToOyxnenue o0yyaromuxcs
co0nrogaTh Ha  YpOKE  HOPMBI
MOBE/ICHUS, TpaBUia OOIICHUS CO
CBEPCTHHKAMH H  II€JarOraMH,
COOTBETCTBYIOIIME YKJIAIy IIKOJIBI,
YCTaHOBJICHHE U TOJJIepPKKa
no0porkenarenbHOl aTMoc(epsl;
-XapakTepu30oBaTh METO/IbI
u3ydeHus XxuMuu (HabmoaeHue,
AKCIIEPUMEHT, U3MepeHue,
MOJICTTUPOBAaHUE) W UX POJb B
MO3HAHUM  MHpa  BEUIECTB U
peakuui

2

ATOMBI XUMHYECKHUX 3JICMECHTOB

10

-  BwiObop MeTOmOB, METOIUK,
TEXHOJIOTHI, OKa3bIBAIOIINX
BOCIIMTATEIILHOE BO3IECHUCTBHE Ha
JUYHOCTH B COOTBETCTBHM C
BOCIIUTATEALHBIM HACAJIOM, ICILIO

u 3a7a4aMu BOCITUTAHUS;
peanu3anus MIPUOPUTETA
BOCIIUTAHUS B yueOHOU
JeSITEIIbHOCTH;

- dopmupoBaHHE HAy4YHOTO
MHUPOBO33PEHHUS:

- XapakTepu3oBaTh METO/IbI

u3ydeHus: xumuu (HaOirozneHue,




JKCIIEPUMEHT, U3MEpPEHHUE,
MOJICJIMPOBAaHUE) U UX pOJb B
MMO3HAHMM  MHpa  BELIECTB U
peaKuuii;

- [Tonumars MAaTepPUaIbHOE
€IMHCTBO  BEUIECTB  MPUPOJBL,
[I0O3HABAEMOCTU 3aKOHOB MPUPOJIBI
Ha [IpUMEpPE U3YYECHUS] XUMHYECKUX
SIBJICHUH (peaKIuii);
-YcraHaBiIuBaTh MIPUYUHHO-
CIEICTBEHHBbIE  CBA3CH  MEXKIY
($u3HYECKUMU CBOMCTBaAMU BEILIECTB
U CIIOCOOOM pa3/iesieHHs] CMECEH.
@dopMUpOBaHUE  IKOJIOTUYECKUX
3HAHUM:

- pOJb XUMUU B COBPEMEHHOM
MuUpe JUTSL OCO3HaHUs
MOJIOKUTENBHOTO u
OTPULIATEJILHOI'O BO3ACHCTBUS €€ Ha
MPUPOY U KU3Hb YEJIOBEKA;

- MpaBuja TEXHUKH O€30I1acHOCTU
npu  pabore €  XUMHUYECKUMHU
BellecTBaMM M OOOpYAOBAaHUEM C
1enbo (popMupoBaHUS OEpeKHOrO
OTHOLIEHMSI K CBOEMY 3JI0POBBIO U
3JI0pPOBBIO OKPYXAIOLIHX;
@opMHpPOBaHUE MATPUOTHYECKOIO
BOCIIUTAHUS:

- 3HaTh poOdb OTEYECTBEHHBIX
YUEHbIX B CTAHOBJIEHMM HAyKH
xumun  (M.B. Jlomonocos, [I.U.
Mennenees).

3

HpOCTLIC BCIICCTBA

-  BwiGbop MeTOmOB, METOIUK,
TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIUTATEILHOE BO3JEHCTBUE Ha
JIUYHOCTb B COOTBETCTBHH  C
BOCIIUTATEIbLHBIM HCATIOM, IIEIbIO

u 3aJauaMu BOCIUTAHMUS,
peanu3anus MIpHOpHUTETA
BOCIIUTAHUS B yaeOHOH
JIeATEIbHOCTH;

®opMupoBaHue HAay4YHOI'O
MHUPOBO33PEHHUS:
- XapakTepu3oBaTh METO/IbI

u3ydeHus: xumuu (HaOirozneHue,
AKCIIEPUMEHT, U3MEpPEHHUE,
MOJCIIUPOBAHNWE) M WX pOJIb B
MO3HAHWUM  MHpa  BEIIECTB U
peaKIuii;




- [Tonumatp MaTepUaIbHOE
€IMHCTBO  BEUIECTB  MPUPOJBL,
MO3HABAEMOCTH 3aKOHOB MPUPOIBI
Ha IpUMEpe U3YYEHMs] XUMUYECKUX
ABJICHUH (peakuui);
-YcraHaBiIuBaTh MIPUYUHHO-
CIIEJICTBEHHBIE  CBA3€M  MEXIy
(bu3MYECKUMU CBOMCTBAMU BEILIECTB
U CIocoO0OM pa3ielieHHs cMecei.
dopmMupoBaHUe

3HAHWUH:

SKOJIOTHYCCKHUX

- Tlonmmanme ponm XUMHH B
COBPEMEHHOM MHPE Il OCO3HAHHS
MOJIOKUTEITHHOTO u
OTPULIATEIILHOIO BO3JCHCTBUA €€ HA
MIPUPOJIY U KU3HD YCIIOBEKA;
- IlpaBuna TexHuku Oe30MacHOCTU
npu  paboTre C XUMHYECKHUMH
BellecTBaMu M 00OpyAOBaHUEM C
1eabl0 (OPMHUPOBAHUS OEPEIKHOTO
OTHOILEHHSI K CBOEMY 3JIOPOBBIO H
3JI0POBBIO OKPYKAIOIIHX;
dopmupoBaHUEe TATPUOTHIECKOTO
BOCITUTAHMS:
- MOHUMAaTh POJb OTEYECTBEHHBIX
VUEHBIX B CTAHOBJICHHHM HAYyKH
xumun  (M.B. Jlomonocos, [I.W.
Menneneen).

4

COCI[I/IHCHI/ISI XUMHUYCCKUX 3JICMCHTOB
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- Bpibop MeTOOB, TEXHOJIOTUMU
OKa3bIBAIOIIUX BOCIIUTATEIBHOE
BO3JCHCTBME HA JIMYHOCTh B
COOTBETCTBMU C BOCHHUTATEIbHBIM
WJeaioM, [eJIbl0 H  3aJadyaMH
BOCITUTAHUS; peanu3anus
MPUOPHUTETA BOCITUTAHUS B YUeOHOM
JIEATEIIbHOCTH;

- (I)OpMI/IPOBaHI/Ie 9KOJOTHYCCKHUX

3HAHUH:

- Ocos3naBaTb HEOOXOIUMOCTH
Pa3zyMHOTO HCIIOJIL30BAHUS
BCIIIECTB npu W3y4YECHUU

MPUMEHEHHUS KUCIOPOJa, BOAOPOA,
YIJIEKHACIIOTO Ta3a, NPEACTABUTENEN
KJIACCOB KHCJIOT, coleit B
MNPOMBIINIJICHHOCTH U HOBCGI{HCBHOﬁ
JKHU3HH 4EJIOBEKa,

- XapakTepus3oBaTh pOJib BOJABI B
MPOMBIIIUIEHHOCTH,

XO3SHCTBE, ITOBCEIHEBHON KU3HH

CCJIbCKOM




YeoBeKa " oTipeieNieHre
HCTOYHHMKOB 3arps3HEHHS BOIHBIX
pecypcoB CamapcKoro Kpasi;

- Omnpenenars NpUHALIIEKHOCTD
BEILIECTB K ONpeAEIEHHBIM Kilaccam
U UX JICHCTBUS HA OpPraHu3M
4EeJI0BEKa;

- Pemath 3aaun ¢ 3KOIOTHYECKUM
COZIepPIKaHHEM;

- IpaBWJIa TEXHUKH OE30MacHOCTH
OpU  BBINOJHEHUH TPAKTHYECKUX
pabor c¢ menpi0 (opMupoBaHHS
OEpeXKHOr0 OTHOUIEHHUS] K CBOEMY

3I0pPOBBIO u 310POBBIO
OKPYXKAIOIIHX.

dopMupoBaHue HAay4YHOTI'O
MHUPOBO33PEHHUS:

YMeTh ompenensiTth MarepHalbHOE
€IIMHCTBO BEIIECTB MPUPOIBI ITyTEM
WUTIOCTPUPOBAHHUS ~ TCHETHYECKOM
B3aMIMOCBSI3M MEX]y BEIIECTBAMU
(mpoctoe BEIIECTBO-OKCH/I-
TUAPOKCH/T -COJIb)

dopmMupoBaHUE  IKOJIOTHUYECKUX

3HAHUU:

- Kpurnueckn OIICHUBATH
uH(}OpPMAIIHIO 0 BEIIIEeCTBAX,
HCIIOJIb3yEMBIX B OBITY;

BO3/JICHICTBUE XUMHUYECKHX BEIIECTB
Ha OpraHu3M 4YeJIoBeKa W MPUPO.Y,
npaBuia 6€301acHOr0 0OpaIeHUs C
XUMHUYECKHMHU BEIIECTBAMMU;
dopmupoBaHue MOTHBAIUHU
y4eOHOI e TeTbHOCTH:

- @opMHpOBaHHE YCTOMYUBOIO
II03HABATEIbHOIO MHTEpECa,
T0003HATENIPHOCTH B H3YYEHHUH
MHUpa BEIIECTB MYTEM IMOIY4YECHHUS
JOTIOTHUTEIbHOW HH(OpMaluu U3
pa3IMYHbIX HUCTOYHUKOB 0
3HAYEHUU OTJIEbHBIX
IIPEICTAaBUTENIE  HEOPraHUYECKHX
COCIMHECHUM.

5

N3meneHus, npoucxonsimue ¢
BELICCTBAMHU

11

-  Bpibop MeTOMOB, METOIUK,
OKa3bIBAIOIIHNX BOCITMTaTEIbHOE
BO3JIcHicTBE Ha  JUYHOCTH B
COOTBETCTBHM C BOCIIMTATCIbLHBIM
HAeajioM, IeJIbI0 M 3ajadaMu
BOCITMTaHUS; peanuzanus




IPUOPUTETA BOCIIUTAHUS B y4EOHOM
JIeSTEIIBHOCTH;

dopmMupoBaHuEe MATPUOTUYECKOTO
BOCIIUTAHMUSL:

- VYMeHue OIpenessaTb HCTOPUIO
pa3BuTHs yueHus 06 aromax. Bkiaz
POCCUMCKHUX YYEHBIX B OTKPBITHE
CTPOEHHS aToMa.

dopMupoBaHue Hay4HOT'O
MHUPOBO33PEHHUS:
- PackpsiTue Hay4HOT0 u
MHPOBO33PEHUYECKOTO 3HAYEHUS
IIEPUOTUYECKOTO 3aKOHa u
MEPUOINYECKOMN CHCTEMBI
XUMHUYECKUX AJIEMEHTOB

. . Menneneena.

6 PactBopenue. PactBopsl. CBolicTBa 16 - Bribop METOJIOB, METOIUK,
PacTBOPOB 3JICKTPOJIUTOB TEXHOJIOT U, OKa3bIBAIOIINX

BOCIIMTATEILHOE BO3JCHCTBUE Ha
JUYHOCTH B  COOTBETCTBHH  C
BOCIIUTATEILHBIM HCATIOM, IIEIBIO
u 3a1a9aMHu BOCIIUTAHUS;
peanu3anus MIPUOpPUTETA
BOCITUTAHUS B yaeOHOH
JIeSITEIIbHOCTH;
dopMupoBaHue Hay4HOTO
MHUPOBO33PEHUS:
YMeTh onpenensiTh:
- TMPUYUHHO-CIICJICTBEHHBIC CBS3H
MEXIY CTPOCHHEM aTroMa,
XAMHYECKON CBSI3BIO, TUIIOM
KPUCTAJUTMYECKOU peleTKu
CBOICTBaMH XAMUYECKHUX
COCIMHEHMH;
- 3HAYCHUE OKHUCJIUTEIHHO-
BOCCTaHOBHUTEIbHBIX peakiui,
MPOTEKAIOLIUX B MIPUPO/IE,
WCIIOJIb3YEMBIX B  TOBCEIHEBHOU
YKU3HU YeIoBeKa.

7 [IpakTukym - Bribop METOHOB, METOJIHK,
TEXHOJIOTHIA, OKa3bIBAIOIIUX

BOCIIUTATEIbHOE BO3/CIICTBHE Ha
JUYHOCTH B  COOTBETCTBUU  C
BOCIIUTATEIbHBIM HJCAJIIOM, LEIbIO
Y 3aJlayaM¥u BOCITUTAHUS;

- Pemath 3a1aun ¢ 3KOJIOTHYECKUM
coJlep>KaHuEeM;

- IlpaBuna TexHuku Oe€30MacHOCTU




IPH  BBINOJHEHUH TIPAKTHYECKUX
pabor ¢ 1enplo0  (HOPMHUPOBAHMS
OEpe)KHOTO OTHOIIEHUS K CBOEMY

310pPOBbIO u 3710pPOBbIO
OKPY’KAIOIIHX.
8 [ToBTOpEeHUe 4 -Opranuzanus HAacCTaBHUYECTBA
MOTHUBHUPOBAHHBIX u
SPYAUPOBAHHBIX 00YUAIOIINXCS HAJT
HEYCIIEBAIOIINMU
OJHOKJIACCHUKAMH, JIAFOIIETO
0o0y4JaromuMmces COLIMAJILHO
3HAUYUMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;
- @opMHpOBaHHE YCTOWYUBOIO
MMO3HABATEJILHOTO WHTEpeca,
M0003HATENIPHOCTH B U3YYEHHUHU
MHpa BEIIECTB MYTEM MOJyYEHUS
JIOTIOJIHUTEIbHON WHbOpManuu u3
Pa3IMYHBIX HCTOYHUKOB 0
3HAYCHUU OTHEIbHBIX
MPEACTaBUTEICH  HEOPTaHHMYECKUX
COCJIMHEHUH.
Hroro: 68
9 knacc
1 Beenenune. OOmiast xapakTepucTHKa 10 - TIloOyxnenue  oOydaroUIMXCs
XAMHYECKHUX DJIEMECHTOB MXUMHYCCKUX cOONIONaTh HAa  YpOKE  HOPMBI
peakimi HOBEJICHNs, IIPaBHJIa OOIIEHHS CO
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHYECKUX CBEPCTHHKAMH 1 TEaroram,
anemMeHToB /I. 1. Menneneesa COOTBCTCTBYIOLME yiilally HIKOIBL,
YCTaHOBJICHUE u NOJJIepKKa
no0pokenarenbHOU aTMochepsr
-HCTOPHIO CTaHOBJICHUS
XMMHUUYECKON HAyKH, €€ OCHOBHBIX
MOHATUHN, TEPUOJUYECKOTO 3aKOHA
KaK OJTHOTO M3 BaXKHECHUIIINX 3aKOHOB
MIPUPO/IBI;
- Onpenenars XUMHUYECKYIO
OPraHu3alMI0 KUBOM W HEKUBOU
MPUPOIBI;
- MarepuanbHO€ €TMHCTBO BEILIECTB
NPUPOJBl  IMYTEM  COCTaBJICHUS
TEHETUYECKUX  PAIOB  MeTaia,
MEePEXOIHOTO 3JIEMEHTA,
HEeMeTallIa.
2 MerTanasl 17 - Beibop MeTOJIOB, METOJUK,

TCXHOHOFHﬁ, OKa3bIBarOUINX
BOCIIUTATCIIbBHOC BOSI[GﬁCTBHG Ha
JINYHOCTD B COOTBECTCTBUU C




BOCIIMTATEIbHBIM HJEAJIOM, LEIBIO
Y 3aJja4aMU BOCIIUTAHNUS;
- YcraHaBnuBaTh  HPUYHUHHO-
CJICICTBCHHBIE CBA3U MEXIY
CTPOEHHUEM aTOMa, XHMHUYECKOU
CBS3bI0, TUIIOM KPUCTAUIMYECKOU
peueTKu METaJUIOB u ux
COEJMHEHUHN, UX (U3NYECKUMU U
XMMHYECKHMHU CBOMCTBAMH.

- OOBsACHATH  MaTepuanbHOE
€IMHCTBO BEILECTB MPUPOJBI IIyTEM
COCTaBJICHUSI T'€HETHUYECKUX PSIOB

MCTAJJIOB.

3

HewmeTtamnsl

28

- Bribop METOJ0B, METOJVK,

TEXHOJIOTHIA, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JCHCTBUE HA
JUYHOCTb B  COOTBETCTBUU  C
BOCIIUTATEIbHBIM HJCAJIOM, LEIbIO
Y 33/layaM¥y BOCIIUTaHUS;
-YcTaHaB/IMBaTh NPUYHHHO-
CJIEICTBCHHBIE CBSI3U MEXKY
CTPOEHHWEM aTOMa, XHMHUYECKOMN
CBSI3bI0, THUIIOM KPUCTALIIMYECKOMN
pEeWIETKM  HEMETAUIOB W HX
COCIMHEHUHN, MX (DUINYECKUMHU H
XUMHUYECKMMU CBOMCTBAMU;

- MarepuanpsHO€ €IMHCTBO BEILECTB
NpUPOABI  IIYTEM  COCTaBJICHHUS

FCHCTUYCCKUX PAAOB HCMETAJIJIOB.

4

[Ipaktukym. CBOMCTBA COEAMHEHUI
METaJUIOB U HeMeTAIIOB. [IpoexTHast
JEATEIIbHOCTh

- Bribop METOJ0B, METOVK,

TCXHOJ’IOFI/Iﬁ, OKa3bIBAKOIINX
BOCIIMTATEIILHOE BO3JIECHCTBUE HA
JIMYHOCTH B COOTBETCTBUU C
BOCHIUTATCIIbHBIM HACAJIOM, LCJIBIO
Y 3a7]a4aMi BOCIIUTAHUS;

- IlpaBuna texHuku Oe30MacHOCTU
IpPU  BBIMIOJIHEHUN TMPAKTUYECKUX
pabor ¢ 1enp0 (HOpMUPOBAHUS
OEepeXHOr0 OTHOUIEHHSI K CBOEMY
3JI0POBBIO "
OKPYXKaIOIIHX.
-[IpoGiemMbl OXpaHbl OKpYyXKaromien

3JI0POBBIO

Cpcabl, CBA3AHHLIX C XHUMHUYCCKHUM

MIPOU3BOACTBOM.

-ITpaBuiia MHOBEJICHUS B
Ype3BbIUYAHBIX CUTYyalHUsIX,
CBSI3aHHBIX c BO3JICHCTBHEM

Pa3JIMYHBIX BCUICCTB




O06001eHre 3HaHUH IO XUMHUU 33 KypC

ocHOBHOI1 Kokl [ToaroroBka kOI'D.

Hroro:

10

68

(yrapHoro rasa, COeIMHEHHI a30Ta,
Cephl).

- BwibOop
TEXHOJIOTHH,

METOJIOB, METOJIHK,
OKa3bIBAIOIINX
BOCIIUTATEILHOE BO3JICUCTBUE Ha
JIUYHOCTH B COOTBETICTBHM C
BOCIIUTATCILHBIM HCAJIOM, ILICIBIO
Y 3aJlauaMy BOCIIUTAHHUS;
- OmnpenensaTh OTBETCTBEHHOCTh 3a
MIPUMEHEHUE TOJYyYEeHHBIX 3HAHUU
U yYMEHHMH, TIO3UTUBHOW PpOJIH
XUMUU B JKU3HH COBPEMEHHOIO
HEOOXOJUMOCTH
rPaMOTHOTO

o01recTBa,
XUMHYECKH
OTHOILICHUSI K CBOEMY 3JIOPOBBIO U
OKpYXaIOIEeH Cpee;

-Pemars 3amaun ¢ SKOJOTMYSCKHM
colep)KaHuEM;

- Pemarts 3a1auu c
MPOU3BOACTBEHHBIM COJICPKAHUEM

C=RU, O=I'BOY COLl c.
MansykuHo, CN=AHywweBnY
AHaTonumn KOpbeBuny,

E=malyach sch@samara.edu.ru
00b5de2040c36843b4
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