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MNOACHUTEJIbHAS 3AITNCKA
PaGouast mporpamma yueOHOTO npeameTa «XuMUs» Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs
COCTaBJIEHA HAa OCHOBE:!

1. denepanpubiii 3ak0oH oT 29.12.2012 1. Ne 273-®3 (pen. ot 31.12.2014 r., ¢ usMm. ot
02.05.2015 r.) «O06 obpazoBanuu B Poccuiickoit @enepannun» (¢ U3M. U JOM., BCTYII. B CHITY
¢ 31.03.2015 r.);

2. OenepanbHBI TOCYIApCTBEHHBIM 00pa3oBaTEeNbHBIA  CTaHAAPT OCHOBHOIO  OOIIETo
o0Opa3oBaHMs, YTBEPKICHHBIA NPpUKa3oM MuUHHUCTEpPCTBA 00pa3oBaHus U Hayku Poccuiickoii
@enepauuu 17.12.2010 r. Ne 1897,

3. Ilpuka3z MunucrepctBa obpazoBanus u Hayku Poccutickoii @eneparuu ot 31.12.2015r. Ne
1577 «O BHeceHMHM W3MEHEHUIl B (QenepaiabHbIl TOCyJapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJIapT OCHOBHOIO oOOMIero oO0pa30BaHUs, YTBEPXKACHHBIN mpukasoM MuUHHCTEpCTBa
obpa3zoBanus u Hayku Poccuiickoit @enepamnnu ot 17mexadps 2010 r. Ne 1897,

4. TlpumepHass ocHOBHas oOpa3oBaTelibHas IporpamMma OCHOBHOTO o00IIero o0Opa3oBaHuS,
ooOpeHHas perieHueM (QeIepaibHOTO y4eOHO-METOINYECKOr0 O0bEIMHEHUS 10 O0IeMy
obpazoBanwuto (mpotoko oT 8 ampens 2015 r. Ne 1/15);

5. Astopckas mporpamma O.C. T'abGpuensiHa, cooTBeTcTBywIIeH  DenepaibHOMY
lNocynapctBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTy OCHOBHOTO O0O0IIEro oOpa3oBaHUsA U
nomyiieHHas MunHuctepcTBoM  oOpa3oBaHuss u  Hayku Poccuiickoit  ®enepanuu
(O.C.Tabpuensta  Ilporpamma kypca xumuu Uisi 8-9 KIaccoB 00MIe00pa3oBaTEIbHBIX
yupexaenuit / O.C.I'abpuensin. — M.: Ipoda, 2017r.;

6. OcHoBHas oOpazoBarenbHas mporpamma MOY «COLL Nel p.ri. HoBeie Bypacsi»;

7. Tlonoxenue o paboueit nporpamme negarora MOY «COUI Ne p.i. Hosie Bypacobi».

Hesn peajm3aluu TPOTPaMMBL: JOCTH)KEHHE OOYYAIOMIMMHUCS PE3YJbTaTOB HM3Y4YCHUS
yueOHOro npeameTa «XUMHUS» B COOTBETCTBUU C TPEOOBAHUAMHU, YTBEPKIACHHbIMU DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro 00pa3oBaHMs.

3agayamu peanusanuy MPorpaMMbl Y4eOHOTO MpEAMETa SABISIOTCS:

e (opMHUpOBaHHE TEPBOHAYAIHHBIX CHUCTEMATH3UPOBAHHBIX NPEICTABICHUNH O BEIIECTBAX, HX
MPEeBpAlICHUSIX U TMPAKTUYECKOM MPUMEHEHUHU; OBIJIAJICHHE TMOHITHIHBIM alapaTtoM M
CUMBOJIMICCKUM SI3BIKOM XUMUH;

® 0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XUMHUYECKHUX IMPEBPAIICHUN HEOPTAaHMUECKUX W OpPTraHMUYECKUX BEIIeCTB Kak
OCHOBbl MHOTHMX S$IBJIGHUH >KMBOW W HEXHUBOW MPUPOABI; YIiyOleHHe MpeAcTaBICHU o
MaTepUaIbHOM E€MHCTBE MUPA;

® OBJAJICHUE OCHOBAMU XMMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH U OOBEKTHBHO
OLICHUBATh JKU3HEHHbIE CUTYyalllH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMH 0€3011aCHOr0 OOpalleHus ¢
BEIIECTBAMH, HCIIOIb3yeMbIMH B MMOBCEHEBHOMN KU3HU; YMEHHEM aHAJIU3UPOBATh U IJIAHUPOBATh
9KOJIOTMUECKH O€30MacHOE MOBEJCHHE B LIETSAX COXPAHEHMS 37J0POBbsI U OKPYKAIOIIEH CpeJibl;

e (opmupoBaHUE YMEHUH yCTaHABIMBATh CBSA3M MEXKIY PEATbHO HAOIIOJAEMBIMU XUMHYECKHUMHU
SIBIIGHUSIMU U TIPOIIECCAMU, MPOUCXOAAIIUMU B MUKPOMHUPE, OOBICHATH MPUYUHBI MHOTOOOpa3us
BELIECTB, 3aBUCUMOCTb MX CBOICTB OT COCTaBa M CTPOEHHUS, a TAaK)K€ 3aBUCHUMOCTb NPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

e pUOOpETEHHE OMbITA HUCIOJB30BAHUS PA3TUYHBIX METOI0B M3yUYEHHs BEUIECTB: HAOIIOJIEHUS 3a
WX TpeBpalieHUsSIMA TIPH  TPOBEACHUM  HECJIOXKHBIX XUMHUYECKUX OKCIEPUMEHTOB C
MCIOJIb30BaHUEM JTa0OPATOPHOTO 0O0PYIOBaHMS U IPUOOPOB;

e (opmHupoBaHUE NPEACTABICHUN O 3HAUYEHUU XMMHYECKON HAyKW B pPEIIEHUH COBPEMEHHBIX
AKOJIOTMUECKUX TpoOsieM, B TOM YHCJIE€ B MPEIOTBPALEHUH TEXHOTCHHBIX M 3KOJIOTHYECKUX
Karactpoo.



l. IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPE/IMETA

JesTenpHOCTh 00pa30BaTEILHOTO YUPEKISCHUS 00IIero 00pa3oBaHusl B OOYYCHHH XHUMHH JOJIKHA
OBITH HaIpaBJIeHA Ha JOCTH)KEHUE 00YJaIOUIMMHUCS CIICAYIOIIUX PE3yIbTaToB:

JIMYHOCTHBIX pPe3yJIbTaTOB:

1. Poccuiickas rpakJjaHcKas MAEHTUYHOCTD (IaTpUOTU3M, YBaxeHHe K OTeuecTBy, K IPOLUIOMY U
HACTOsIIEMY MHOTOHALIMOHAIBHOTO HapoJa Poccun, 4yBCTBO OTBETCTBEHHOCTH U jouira nepes PonuHoi,
uaeHTUGUKAIMs ce0s B KadecTBe TpakaaHuHa Poccuu, CyObEKTHBHAs 3HAYUMOCTH HCIIOJIBb30BAaHUS
PYCCKOro si3plKa U S3bIKOB HapoJloB Poccuu, oco3HaHME M OIIYLIEHHE JIMYHOCTHOM CONpPUYACTHOCTH
cyap0e poccuiickoro Hapoga). Oco3HaHHE 3THHYECKOM NPUHAAJICKHOCTH, 3HAHUE HCTOPUH, S3BIKA,
KYJIBTYpbl CBOET0 Hapo/ia, CBOEro Kpasi, OCHOB KyJIbTYpHOI'O Hacieaus HaporoB Poccun u uenoBeuecTBa
(MIEHTUYHOCTh YEJIOBEKA C POCCUHCKONM MHOIOHALMOHAJIBHOM KYJIbTYpPOM, CONPUYACTHOCTb HCTOPUU
HapoJOB U TOCYIapcTB, HAaXOIMBILIUXCA Ha TEPPUTOPHM COBpeMeHHOW Poccum); uHTEeprnopuszaunus
I'YMaHUCTHYECKHX, IEMOKPATHUECKUX U TPAJIULIUOHHBIX LIEHHOCTE MHOTOHALMOHAJILHOTO POCCUHMCKOIO
obmectBa. OCO3HAHHOE, YB@KUTEIBHOE M JOOpPOXKENIAaTeNIbHOE OTHOIIEHHE K HMCTOPUH, KYJbTYpe,
pesurum, TpaauLusaM, s3bIKaM, LIEHHOCTSIM Hapo1oB Poccun n HapoaoB Mupa.

2. I'oTOBHOCTD U CIIOCOOHOCTH OOYYAIOIIUXCS K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHUBALIMK K OOYYEHHUIO U MMO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY U IMOCTPOCHUIO
JanbHeNIel MHANBUyadTbHOM TpacKTOpuu oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MHpe mpodeccuit u
po(ecCHOHATLHBIX IPEIIIOYTEHHH, C Y4ETOM YCTONYHMBBIX MIO3HABATEIIHLHBIX HHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTh B PELLIEHUH MOPAJIbHBIX TPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (QOpPMHUpPOBAHHME HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO IOBEACHMS,
OCO3HAHHOTO H OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM TIOCTYNKaM (CIIOCOOHOCTh K
HPAaBCTBEHHOMY  CaMOCOBEPILIEHCTBOBAHUIO;  BEPOTEPIUMOCTb,  YBAXKUTEIBHOE  OTHOILIEHHE K
PENUTHO3HBIM YYBCTBAM, B3IVIIIAM JIKOJAEH WM MX OTCYTCTBHMIO; 3HAaHHE OCHOBHBIX HOPM MOpaJH,
HPABCTBEHHBIX, TYXOBHBIX HUJIC€AIOB, XPAHUMBIX B KYJbTYPHBIX TpaauLUsIX HapoaoB Poccuu, rorToBHOCTH
Ha KX OCHOBE K CO3HAaTEIbHOMY CAMOOIPAHMYEHHIO B IIOCTYIKaX, IOBEICHHH, PACTOUYHUTEIHLHOM
MOTPEOUTENHCTBE; C(HOPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBaX CBETCKOW OSTUKH, KYJIbTYpHI
TPAAULMOHHBIX PEIUIHi, UX POJM B Pa3BUTHM KyJabTypsl M uctopun Poccum m dyenoBeuyecTBa, B
CTaHOBJIEHUHM TPaXXJAHCKOI'O OOIECTBA M POCCUHCKOW TOCYAapCTBEHHOCTH; MOHHUMAaHHE 3HAYCHMS
HPaBCTBEHHOCTH, BEpbl M PEIUTHM B JKU3HU 4YeJlOBeKa, ceMbu U oOuiectBa). CPoOpMHUPOBAHHOCTH
OTBETCTBEHHOI'O OTHOILECHUS K YYCHUIO; YBAXKUTEIBHOIO OTHOIIECHHS K TPYy, HAJIMYUE OIbITA y4acTUs B
COLIMaJbHO 3HauMMOM Tpyzae. Oco3HaHME 3HAYEHHUS] CEMbU B JKM3HHM YEJIOBEKAa M OOIIECTBa, MPUHSATHE
LIEHHOCTH CEMEWHOM KHU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOIIEHUE K YI€HAM CBOCH CeMbH.

4. ChopMHPOBAHHOCTB LIEJIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHON NPAKTHKH, YYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
JTYyXOBHOE MHOT000pa3re COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaXWTENbHOE M JOOPOXKEIATENbHOE OTHOLIEHHWE K JIPYroMy 4eJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYJIBTYpE, A3bIKY, Bepe, IPaXJaHCKON MO3UIUH. ' 0TOBHOCTh U CIIOCOOHOCTH
BECTU JMAJIOT C IPYTMMHM JIIOJbMHU M JOCTUraThb B HEM B3aMMONOHMMAaHHUA (MAeHTU(UKanus ceds Kak
MOJTHOIIPABHOTO CyOBEKTa OOIEHHs, TOTOBHOCTh K KOHCTPYMPOBaHMIO OOpa3a mapTHepa IO JHajory,
FOTOBHOCTh K KOHCTPYMPOBaHHIO oOpa3a JOMYCTUMBIX CIIOCOOOB JHajiora, TOTOBHOCTH K
KOHCTPYMPOBAHUIO Ipoliecca Juanora Kak KOHBEHLIMOHUPOBAHMSI MHTEPECOB, IPOLEAYDP, TOTOBHOCTh U
CIOCOOHOCTH K BEJICHUIO IIEPETOBOPOB).

6. OCBOCHHOCTb COIIMANIBHBIX HOPM, MPaBWJI MOBEACHUS, posield U (GOPM COLMAIBHOM >KU3HU B
rpynmax ¥ cooOIEecTBaXx. VYyacTue B HIKOJBHOM CaMOYIIPaBICHUHU U OOIIECTBEHHOH >KU3HU B
Ipesenax BO3PACTHBIX KOMIIETEHLIMH C YYETOM pErHMOHANIbHBIX, ATHOKYJIBTYPHBIX, COLMAJIbHBIX U
SKOHOMMYECKUX OCOOEHHOCTEH (popmMupoBaHuE TOTOBHOCTH K YYaCTHIO B IIPOLIECCE YIOPSIOUEHUS
COLIMAJIbHBIX CBSI3€ M OTHOIIEHUH, B KOTOpBIE BKJIFOYEHbI U KOTOpbIE (OPMUPYIOT  caMu
ydamuecs; BKIIOYEHHOCTb B HEMOCPEACTBEHHOE TIpakKJaHCKOE ydacTHe, TOTOBHOCTh Y4acTBOBATb
B JKHU3HEIEATENBHOCTH  IOJPOCTKOBOTO OOIIIECTBEHHOTO OO0BEIMHEHMUS, IPOAYKTHUBHO
B3aUMOJICMCTBYIOLIETO C COLIMAIIBHON CpEeIoi U COLIMATbHBIMU UHCTUTYTaMH; UACHTU(UKAIUS ceOs



B KauecTBe CYyOBEKTa COLMAIBHBIX NpeoOpa3oBaHUil, OCBOCHHME KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKON  JIeATEIbHOCTH; HWHTEPHOPHU3ALUs LIEHHOCTEH CO3MJATEIbHOIO OTHOIIEHUS K
OKpY’KaIOIled JEeUCTBUTEIIBHOCTH, LEHHOCTEH COLMAIbHOTO TBOPYECTBA, LEHHOCTH IIPOLYKTUBHOMN
OpraHu3alil COBMECTHOW JESTEIbHOCTH, CaMOpealM3allid B TIpyINIe U OpraHu3aluy, LEHHOCTU
«Ipyroro» Kak paBHONPABHOTO MapTHEpa, (OPMHUPOBAHHME KOMIIETEHIMH aHan3a, MPOCKTHPOBAHUS,
OpraHu3alM JAEATeNbHOCTH, pedIeKCMM H3MEHEHUH, CIOCO0OB B3aMMOBBINOJIHOTO COTPYIHUYECTBA,
CIIOCOOOB pean3ai COOCTBEHHOTO JHIEPCKOTO MOTCHIINAIIA).

7. CpopMHUPOBaHHOCTh LIEHHOCTH 310pPOBOro M 0€30macHOro odpasa »KU3HU; MHTEPHOpHU3ALU
NpaBUJ MHIUBHIYaJbHOTO M KOJUIEKTUBHOTO O€30MAaCHOrO MOBEJACHHS B YPE3BBIYAMHBIX CHUTYAIHSIX,
YIPOXKAIOIIUX KU3HU U 340POBBIO JIFO/IEH, TPABUJII TOBEICHUS HAa TPAHCIIOPTE M Ha 10pOrax.

8. Pa3BUTOCTD ACTETHYECKOTO CO3HAHHUS Yepe3 OCBOCHHE XYI0’KECTBEHHOTO HACIEIUsl HAPOIOB
Poccun u Mupa, yBaxkeHne K UICTOpUH KyJIbTyphl cBoero OTeuecTsa.

9. ChopMUPOBAaHHOCTH OCHOB JKOJOTHUYECKOW KYIBTYpBl, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUYECKOTO MBIIUICHUS, HAJIMYKUE OIbITa SKOJIOTHYECKH OPUEHTHUPOBAHHOM peduieKCUBHO-
OLICHOYHOH M TPAKTUYECKOW AEATENbHOCTH B XU3HEHHBIX CHUTyalUsX (TOTOBHOCTh K HCCIIEIOBAHHIO
IPUPOJBI, K 3aHATHAM CEIbCKOXO3SIMCTBEHHBIM TPYIOM, K XYJ0KECTBEHHO-3CTETUYECKOMY OTPa)KEHUIO
IPUPOJBI, K 3aHATHSAM TYpU3MOM, B TOM YHUCIE HKOTYPHU3MOM, K OCYLIECTBJICHHIO MPUPOAOOXPAHHOMN
NESTETBHOCTH).

MeTanpeaMeTHBIX pe3yJbTATOB:

B cootBerctBurn ®I'OC OOO BBIIENAIOTCSA TPU TPYNIBl YHUBEPCAIBHBIX y4EOHBIX ICHCTBUIL:
peryiasTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PerynstusHbie YY ]|

1. VYmMeHue camMoCTOSATENBHO ONpEAENATh LeNu O0y4YeHHs, CTaBUTh U (HOPMYIUpPOBATH HOBBIE
3aJaun B ydebe W TII03HABATEIbHOM JEATENbHOCTH, pa3BHBaTh MOTHUBBI M HMHTEPECHl CBOEH
[I03HABATENbHOM JesaTeabHOCTH. OOyUaronMics CMOXKET:

® AHAJTM3UPOBATH CYNIECTBYIOIINE U IUIAHUPOBATH OyAyIre 00pa3oBaTebHbIC PE3yIIbTaThI;

® JIEHTU(GULUPOBATH COOCTBEHHBIE ITPOOJIEMBI M ONPEAEIATH [NIABHYIO IPOOIIeMYy;

e BBIJIBUTaTh BEPCUM pelIeHUus NpoOieMbl, (HOpMyIUpoBaTh TMIOTE3bl, NPEABOCXMIIATH
KOHEUHBIH pe3yJbTarT;

® CTaBUTh IMEJb JCSITEIBHOCTH HAa OCHOBE OIPENEICHHOW NpPOOJIEeMbl W CYIIECTBYIOUIHX
BO3MOKHOCTEI;

e (opmynupoBaTh yueOHbIE 331a4H KaK LIary JOCTHKEHUS MOCTABICHHON 1eNTU 1€ TebHOCTH;

e 00OCHOBBIBaTh 1IEJEBbIE OPUEHTUPHI U MPUOPUTETHI CCHUIKAMHU Ha LIEHHOCTH, yKa3blBas WU
000CHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD 11T 0B.

2. YMeHHE CaMOCTOSTENbHO TIUIAHUPOBATh MYTH JOCTIDKEHHS IIeNiel, B TOM YHCIe
aJIbTepHATHBHbBIE, OCO3HAHHO BbIOMpaTh HauOonee 3(h(deKkTuBHbIE CHOCOOBI pemeHus Y4YeOHBIX U
MMO3HABATENbHBIX 3a7a4. OOyUarOIIHIICSI CMOXKET:

® OIpeneNsiTh HeoOXOIMMble AEHCTBHE(s) B COOTBETCTBMM C Y4eOHOM M IO3HaBaTEeNbHOU
3aJjaueii ¥ COCTABIJIATH AITOPUTM MX BBIITOJIHEHHS,

e 000OCHOBBIBaTh U OCYIIECTBIATH BEIOOP Hanbosee 3pPEeKTUBHBIX CIIOCOOOB pelIeHUsT YIeOHBIX
U TI03HABaTeNbHBIX 3a]1a4;

® OIPENeNsATh/HaXOIUTh, B TOM YHUCIIE U3 TPEJIOKCHHBIX BAPHAHTOB, YCIOBUS JUIS BHITIOJTHEHHUS
y4eOHOI 1 TO3HABATEIILHOW 33]1auH;

® BBICTpaUBaTh )KU3HEHHBIE TUIaHBI HA KPATKOCPOUYHOE Oyayluee (3asBiIATh 11eJIeBble OPUEHTHUPBI,
CTaBUTh aJIeKBaTHbIE MM 3aJauyd M NpeJlarath JACUCTBHs, yKa3biBas M OOOCHOBBIBAsS JIOTMYECKYIO
MOCJIeIOBATEBHOCTD I1aroB);

e BBHIOMpaATh M3 NPEIJIOKEHHBIX BAPHMAHTOB M CaMOCTOSITEIIBHO MCKaTh CPEICTBA/pecypchl s
peleH s 3a/1a4n/JOCTIKEHUS 11eTIH;

® COCTaBIISITh IUIAH PEIICHHS TPOOJIEMBI (BBITIOTHEHUS TIPOCKTA, TIPOBEICHHS UCCIIECTOBAHIS);

® OIPENENATh OTSHIMAIBHBIC 3aTPY/AHEHUS TIPU PEIICHUH YIeOHOH M MO3HABATEIBHON 3a/1aun
Y HaXOJUTh CPEICTBA JJISl X YCTPAHCHHS,

® OIKCHIBATh CBOM OMBIT, OPOPMIISAS €ro Juid Mepelauyd JPYrHM JIIOJSM B BHJIE TEXHOJOTHH
peleHust MPaKTHYECKHX 3a/1a4 OTNPEICTICHHOTO KJlacca;

® UIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBHUAYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.



3. VYMeHHe COOTHOCUTb CBOM JACHCTBUS C IUIAHUPYEMBIMU pE3yJlbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH NIEeATENbHOCTH B MPOLIECCe TOCTHMIKECHUS PE3yNIbTaTa, ONpeNeiiaTh COCOObl AeHCTBUI B
paMKax MNpeIIoKEHHBIX YCIOBHH M TpeOOBaHWH, KOPPEKTUPOBAaTh CBOU JCHCTBHUS B COOTBETCTBUH C
M3MeHsIoIencs cutyanueil. O0y4aronuiicss CMOXKeT:

® OIIpEJeIIATh COBMECTHO C IIEIaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YJIbTAaTOB U
KPUTEPHH OLICHKU CBOEH yueOHOMU AeATeIbHOCTH;

® CHCTEMAaTH3MpOBaTh (B TOM YHCIIE BHIOMpATh MPHOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JESTENbHOCTH;

e 0TOMpaTh UHCTPYMEHTHI [l OLIEHUBAHMSI CBOEH J1E€ATEIbHOCTH, OCYILECTBIIATh CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTU B paMKaX IPEeJI0KEHHBIX YCIOBUN U TpeOOBaHUH;

® OLCHUBATh CBOIO JIEATEIBHOCTb, APTyMEHTHPYsS HPUYHHBI JOCTH)KEHUS WIH OTCYTCTBHUSA
IUIAHUPYEMOTI'O Pe3yJIbTaTa;

® HAXOJIUTh JOCTAaTOYHbIE CPEICTBA Ui BBINOJHEHHUS Y4EOHBIX IEHCTBUH B HM3MEHAOLICHCS
CUTYyallUU W/UJIH NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

e paboTas MO CBOEMY IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO NEATEIBHOCTh Ha OCHOBE
aHaJIM3a U3MEHEHUH CUTyaluy JUis IOJIy4EeHUs 3aIUIaHUPOBAHHbIX XapaKTEPUCTUK IPOAYKTa/pe3ybTara;

® YCTaHaBIMBATh  CBS3b  MEXAY  IOJIYYCHHBIMH  XapaKTEPUCTUKaMH  MPOAYKTAa U
XapaKTepUCTUKAaMHU IIpolecca JIEATEIbHOCTH U IO 3aBEPILIEHUHU JESATENbHOCTH MpeaiaraTb U3MEHEHHE
XapaKTepUCTHK IpoLecca AJIs MOTy4YeHUs YIyUlIeHHbIX XapaKTepUCTUK IPOAYKTa;

® CBEepsATh CBOM JICHCTBUS C LENbIO W, TPH HEOOXOJUMOCTH, HCIPABIATh OIINOKH
CaMOCTOSITEIILHO.

4. VYMeHME OLIGHUBaThb [PaBWIBHOCTb BBIIIOJHEHHUS y4yeOHOM 3amauM, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHusi. OOy4daronuics CMOXeT:

® OIIpeaeATh KPUTEPUHU MPABIIIBHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHHsI yueOHO 3a/1auu;

® aHAJIM3UpPOBaTh U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHUs JUIs
BBINOJIHEHUS YUeOHOM 3a/1auu;

e CBOOOJHO TOJB30BAaThCS BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKM U CaMOOLICHKH, MCXOIs U3
LIETTU ¥ UMEIOIIUXCS CPEJICTB, pa3auydas pe3yJabTaT U CIOCOObI IeHCTBUIA;

e OLEHMBAaTb HPOAYKT CBOEH JEATENbHOCTH IO 33JaHHBIM HW/WIM  CaMOCTOSITENIBHO
OTpe/ieNIEHHbIM KPUTEPUSM B COOTBETCTBUU C LIEJIBIO JESTENbHOCTH;

e 00O0CHOBBIBaTb JIOCTUKMMOCTH II€IM BBIODAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCHpPOBATh U AaHAIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTENbHbIX PE3yIbTaTOB.

5. Branenme ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, NPHUHSATHS PELIEHUH M OCYIIECTBICHUS
OCO3HaHHOTO BBIOOPA B yueOHOMW U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

e HaOMIOJaTh M aHAJIM3UPOBAaTh COOCTBEHHYIO Y4E€OHYIO M IO3HABATEJbHYIO JAESITEIbHOCTb U
JESITeNIbHOCTD IPYruX 00y4yaroUuxcs B MPOLIECcCe B3aUMOIPOBEPKH;

® COOTHOCHUTh pealbHble U IUIAaHUpPYEMble Ppe3yJIbTaThl HHIMBUAYAJIbHOW 0Opa3oBaTeNbHOU
NeSITeIbHOCTH U JIeN1aTh BBIBOJIBI,

® TIPUHUMATH PEIICHHE B YI€OHON CUTYalliu M HECTH 332 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIbHO OIpENesaTh MPUYMHBI CBOETO yCIeXa WM HeyclexXxa M HaXOAWUTb CIOCOObI
BBIXOJIa U3 CUTYallUH HEYCIIeXa;

® PETPOCIEKTUBHO OINpPENeNATh, KaKHe JCHCTBHS MO pEeIIeHUI0 YueOHOH 3aaun Wik mapamMeTphl
ATUX JCHCTBUM MPUBENH K MOJYYECHUIO UMEIOLIErocsl NpOAyKTa yueOHO! JAesITeNbHOCTH;

® JIEMOHCTPHUPOBATH MPUEMBI PETYISALUH MCUXO(DU3NOTIOTHIECKUX/ IMOIIMOHATIBHBIX COCTOSHHM
i AoCTHXKeHHs d¢deKxTa yCnoKoeHUs (YCTpaHEHHsS HMOIMOHAIBHOW HAmNpsHKEHHOCTH), 3(dexTa
BOCCTaHOBJICHUsSI (OciabyieHuss TpOsBICHUM yToMieHus), dS(QQeKTa axTUBU3AUUU (TIOBBILIEHUS
NCUXO(PHU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3znaBartenbHbIE YY [

6. VYMeHume onpenensaTh TOHATHS, CO3JaBaTh OOOOIIEHWS, YyCTaHABIWBATHL AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBaHHUS W KPUTEPUU JUIS  Kiaccuukarmm,
YCTaHABIIMBATh MPUINHHO-CIIEJCTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE PACCYXKIACHHUE, YMO3AKITIOUCHUE
(MHIYKTUBHOE, ICTYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBObI. O0yJaromuiics CMOXKET:

e [OAOWpATh CJIOBA, COMOJYMHEHHBIC KIIOUEBOMY CIIOBY, OMPEICISAIONIAE €r0 MPU3HAKH H



CBOMCTBA;

® BBHICTPAUBATh JOTUYECKYIO LIENOUYKY, COCTOSIIYIO U3 KJIFOYEBOI'O CJIOBA U CONOJIYMHEHHBIX EMY
CJIOB;

® BBIJICIATh OOMIMHA NMPHU3HAK ABYX WJIM HECKOJBKUX IPEAMETOB WIM SIBICHUH M OOBSCHATH UX
CXOJICTBO;

e O0BEOUHATH NPEAMETHl W SIBICHUS B TIPYNIbI MO OMNPEAEICHHBIM IMPHU3HAKAM, CPaBHUBATH,
KJIAaCCU(UIIUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

® BBIJCIATH SIBJICHUE U3 OOLIETO psijia APYrUX SIBICHUM;

® OIpenessATh OOCTOATENbCTBA, KOTOpPbIE MPEALIECTBOBAIN BO3HUKHOBEHHIO CBSI3U MEXITY
SBJICHUSIMU, M3 3TUX OOCTOATENBCTB BBIACIATH ONpPEICIAIOLINE, CIIOCOOHBIE ObITh MPUYMHON aHHOIO
SIBIICHUSL, BBISABIISTH IPHUUHBI M CICIICTBHS SBJICHHIA;

® CTPOUTh PACCYXJEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBJICHUSM U OT YaCTHBIX
SBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyXJ€HHE Ha OCHOBE CPAaBHEHMsI IIPEIMETOB U ABJICHUM, BBIJEIASA IIPU 3TOM 001IHe
IPU3HAKH;

® y3j1araTh NOJYYCHHYIO HH(OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelIacMoil 3a/1auu;

® CaMOCTOSITETIbHO YyKa3bplBaTh Ha HMH(OpMAIMIO, HYKIAIOIIYIOCS B TPOBEPKE, Mpemiarath U
MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH HH(POPMALINH;

e BepOanU30BaTh YMOLMOHAIBHOE BIIEYATICHNE, 0Ka3aHHOE Ha HEr0 MCTOUHUKOM;

e OOBSCHATH SIBJIICHUS, IPOLIECCHI, CBSI3U M OTHOILEHUS, BbISIBIIIEMbIE B X0J1€ MIO3HABATEILHON U
HCCIIEI0BATENILCKON JIEATENbHOCTH (MPUBOJUTH OOBSCHEHHE C H3MEHEHHEM (DOPMBI Ipe/ICTaBIICHUS;
OOBSICHATD, IETATU3UPYsI UK 0000111as1; OOBACHSTD C 33[aHHON TOYKH 3PEHHS);

® BBIABIATH M Ha3blBaTh NMPUYUHBI COOBITUS, SIBIECHUS, B TOM YHMCIIE BO3MOXKHBIE / Hamboiee
BEPOSATHBIE NPUYUHBI, BO3MOKHBIE IOCIEICTBUS 3aJlaHHOW IMPUYMHBI, CAMOCTOSTEIBHO OCYIIECTBIISAS
IIPUYMHHO-CJIE/ICTBEHHBIN aHAIIN3;

e JieJaTh BBIBOJI HA OCHOBE KPUTHUYECKOIO aHAJIN3a Pa3HbIX TOUYEK 3pEHUSs], HOATBEPKIATh BBIBOJ
COOCTBEHHOM apryMEHTALUEH UM CAMOCTOSATENIBHO MOJTyYCHHBIMU TAHHBIMH.

7. 'YMeHue co3/iaBaTh, IPUMEHATh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIESTU U CXEMBI IS
peleHust yueOHbBIX U MMO3HABATEIbHBIX 33a4. OOyJaromuicss CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MpPEAMET U/UIIH SBJICHUE;

® OIpENeNATh JIOTHYECKUE CBSI3U MEXIY NpeAMeTaMH W/MIHM SBIEHUSMH, 0003HauaTh JITaHHbBIE
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

e Co3/1aBaTh aOCTPAKTHBIN UM peanbHbI 00pa3 MpeaMeTa U/UiH SIBICHUS;

® CTPOWTH MOJIETIB/CXEMY Ha OCHOBE yCIIOBUH 3a/1aud U/WUJTU CIIOCO0a €€ pelieHus;

e co3jaBaTh BepOalbHbIE, BEIIECTBEHHbIE M HWH(OPMALMOHHBIE MOJIEIM C BBIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa /sl onpeaeseHns crnocola peleHus 3a1a4l B COOTBETCTBUU C
CUTYyallUeH;

e 1peoOpa3oBbIBATE MOJENIU C LENbI0 BBISBIECHUS OOIIMX 3aKOHOB, OINPEENSIOUINX JaHHYIO
MPEIMETHYIO 00J1acTh;

® [EPEBOJUTH CIIOXKHYIO MO COCTaBY (MHOIOACHEKTHYIO) MHQOpPMAIHUI0 U3 IpaHUuecKkoro Wiu
(hopManr30BaHHOTO (CUMBOJILHOTO0) MIPEICTABICHUS B TEKCTOBOE, U HA00OPOT;

® CTpPOUThH CXEMY, aITOPUTM JEHCTBHS, UCIPABIATh MJIM BOCCTAHABIMBATh HEM3BECTHBIN paHee
aJITOPUTM Ha OCHOBE UMEIOIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS aITOPUTM;

® CTPOUTH JI0Ka3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® AHATM3UPOBATH/pe(PIIEKCUPOBATH OMBIT Pa3pabOTKM M peau3alui  y4eOHOTO TMPOEKTa,
UCCIEeIOBaHMs (TEOPETUYECKOT0, SMIIMPUYECKOr0) Ha OCHOBE MPENJIOKEHHOW MpoOJeMHON CHUTYyalluH,
MOCTABJIEHHOW EJIU W/MJIH 3aJJaHHBIX KPUTEPHEB OLIEHKH MPOAYKTa/pe3yabTara.

8. CwmpicinoBoe ureHre. OOyJaroIunics CMOKET:

® HAaXOIUTh B TeKcTe Tpedyemylo HHPOpMaluilo (B COOTBETCTBUHM C ILEISIMH CBOEH
NESITEILHOCTH);

® OpUEHTHUPOBAaTbCS B COAEpPXKAHUM TEKCTa, I[OHHMMAThb LEJIOCTHBIA CMBICI  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

® yCTaHaBJIUBATh B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, TPOLIECCOB;

® DPE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA;



e 1peoOpa3oBbIBaTh TEKCT, «IEPEBOAS» €ro B JIPYryl0 MOJAAIbHOCTh, HUHTEPIPETUPOBATH TEKCT
(XymO)KEeCTBEHHBI M HEXYIO0KECTBEHHBIH — y4eOHBIN, HAYIHO-TIOMYJISPHBIN, WH)OPMAIITMOHHBIA, TEKCT
non-fiction - nokyMeHTaIbHOM);

® KPUTHYECKH OLICHUBATh COepkKaHHUE U (hOpPMY TEKCTa.

9. ®opmupoBaHWE U PpaA3BUTHE OHKOJOTHYECKOTO MBIIUICHHUS, yMEHHE NPUMEHSTh €ro B
[I03HABATENbHOM, KOMMYHMKAaTHBHOH, COLIMAIbHOM IPAKTHKE W NPO(PECCHOHATBHON OpHEHTALMH.
OOy4Jarommiicss CMOXKET:

® OIIpEJeIIATh CBOE OTHOLIEHUE K IPUPOIHON CpeIe;

® aHAJIM3UPOBATh BIMSHUE 3KOJOIMUYECKUX (PAKTOPOB Ha cpelly OOUTaHMsI AKHUBBIX OPIraHU3MOB;

® [IPOBOJUTH NPUYMHHBIA U BEPOSATHOCTHBINA aHAJIM3 SKOJIOIMYECKUX CUTYaLlUH;

® [IPOTrHO3MPOBATH U3MEHEHMs CUTYallMM IIpU CMEeHe JeiicTBUsA onHOro (akropa Ha JeiicTBue
apyroro ¢akropa;

® pacHpOCTPAHATh JKOJIOTMYECKUE 3HAHUS M Y4acTBOBaTh B IPAKTUYECKUX JE€Nax IO 3aluTe
OKpy’Karolen cpeabl;

e BBIpaXaTh CBOE OTHOILICHHE K IMPHUPOJE Yepe3 PUCYHKH, COYMHEHHUS, MOIETH, MPOEKTHBIC
paboTHL.

10. Pa3zBuTue MOTMBAlMM K OBJAJCHHUIO KyJbTYpOH AaKTMBHOTO HCIIOJIb30BAaHUS CIIOBaped U
JPYTUX TIOUCKOBBIX cucteM. O0yJaronuiicst CMOXKeT:

® OmnpenensaTh HeOOXOUMBbIE KIIFOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

® OCYUIECTBJIATH B3aUMOJICHCTBHE C 3JEKTPOHHBIMU IOUCKOBBIMU CUCTEMAaMH, CIIOBapsMHU;

e (QopMHpOBaTP  MHOMKECTBEHHYIO  BBIOOPDKY U3  IOMCKOBBIX  HMCTOYHHKOB  JJIS
00BEKTHBM3ALIUN PE3YJIbTATOB MIOMCKA;

® COOTHOCUTH IIOJIyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESATENbHOCTHIO.

Kommynukarususblie YY ]

11.  VYmMenue oOpraHu3oBBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JIEATEIBHOCTH C
YUUTEJIEeM U CBEPCTHUKaMH; padoTaTh WHAMBUIAYAIbHO W B TIpYIIE: HAaXOIUTh OOIee pELIeHHE U
paspemath KOHQUIMKTBI HAa OCHOBE COIJIACOBAHMS MMO3WIMKA W ydeTa HMHTEPECOB; (OPMYIHPOBATH,
apryMEeHTHPOBaTh U OTCTauBaTh cBOe MHeHHE. OOyyaromunics CMOXKET:

— ONpeleNsITh BO3MOXHBIE POJIM B COBMECTHOU JEATENbHOCTH;

— WrpaTh ONPEJEIIEHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

— TNpPUHUMATh MO3UIMUI0 cOOEceTHUKA, MOHMUMAas MO3ULUI0 JIPYroro, pasziudyarb B €ro pedu:
MHEHUE (TOUKY 3pEHHs), J0Ka3aTEeIbCTBO (ApPIyMEHTHI), PaKThl; TUIOTE3bl, aKCHOMBI, TEOPUH;

— ompeaensATb CBOM JEeMCTBUS W JEHCTBHUA MapTHEpa, KOTOpbIE CHOCOOCTBOBAIM —HIIU
MPENATCTBOBAIN MPOAYKTUBHON KOMMYHUKALIUY;

— CTpPOWTDH NO3UTHUBHBIC OTHOIICHHS B TIPOIIECCe YIEOHOH M IMO3HABATEIBHOM IESTETLHOCTH;

— KOPpPEKTHO W apryMEHTHPOBAHHO OTCTaWBaTh CBOKO TOUYKY 3pPEHHS, B TUCKYCCHU YMETh
BBIJIBUT'aTh KOHTPApPTryMEHTHI, NepedpasupoBaTh CBOIO MBICIB (BIaJCHHE MEXaHM3MOM SKBHBAJIEHTHBIX
3aMeH);

— KPUTHYECKHM OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOHHCTBOM IIPHU3HaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATh €r0;

— TpeIarath aIbTEPHATHBHOE pelIeHNe B KOH(PINKTHOW CUTYAIIUH;

— BBIIENATH OONIYIO TOUKY 3PEHUS B IUCKYCCHUH;

— JIOroBapuBaThCsl O MpaBHUIIAX M BONpoOcax AJsl 0OCYXKJIEHUS B COOTBETCTBUU C IOCTaBICHHOMN
nepes rpyInmnon 3aaavye;

— OpraHM30BBIBAaTH yuyeOHOE B3aMMOAEHCTBHE B rpymIe (ONpenensaTh o0me HeaH, pacipeaessTh
POJIH, JOrOBAapUBATHCS JIPYT € IPYTOM H T. 11.);

— YCTpaHATH B  paMKax Juajora pa3pblBBI B  KOMMYHHKAIlUH,  OOYCIIOBIICHHBIE
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOOECeHHKA 3a7auu, (OPMBbI UM COAEPKAHMS TUaora.

12. VYmMeHue OCO3HAHHO MHCIIOJB30BaTh pEUYEBBIE CPEICTBA B COOTBETCTBUHM C 3ajadei
KOMMYHHUKAIIMH IS BBIPQKCHUST CBOMX YYBCTB, MBICIIEH W TOTPEOHOCTEW ISl TUTAHUPOBAHHS U
peryisiliii CBOEH JEesATeNbHOCTH; BIAJCHHE YCTHOM M TNHCbMEHHOM pedblo, MOHOJIOIMYECKOMH
KOHTEKCTHOM peubto. OOyJaronuiicss CMOXeT:

® OIpeneNATh 331a4y KOMMYHHKAIIMHM U B COOTBETCTBUHU C HEH OTOMpATh peyeBble CPE/ICTBA;



e 0oTOMpaTh M UCIOJIB30BaTh PEUEBBIC CPEJCTBA B MIPOLECCE KOMMYHUKALUU C IPYTUMH JIHOABMU
(mmarnor B mape, B Majo# TPyIIe U T. 1.);

® TpEACTaBIATh B YCTHOM WM IUCHBMEHHOM (opMe pa3BEepHYTHIM IUIaH COOCTBEHHOU
NESITENIbHOCTH;

e Co00aTh HOPMBI MYOJUYHOM peyH, periaMeHT B MOHOJIOTE U JUCKYCCHM B COOTBETCTBHUM C
KOMMYHUKaTUBHOH 3aJa4eil;

® BBICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CY)KACHHE) W 3allpallMBaTh MHEHUE MapTHepa B
pamKax Jauaiora;

® [IPUHUMATH PELICHUE B XOJI€ IUAJIOra U COIIacOBBIBATh €0 ¢ COOECEAHUKOM;

® CO31aBaTh IHCBMEHHBIE «KJIMIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCTHI C HCIOJIb30BAHUEM
HEOOXOMMBIX PEUYEBBIX CPE/ICTB;

® JCIIOJIB30BaTh BepOalibHBIE CpeACTBAa (CpeACTBAa JIOTMUECKOW CBA3M) Ul  BbIAEICHUSA
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHMS,

® JCIOJIB30BaTh HeBepOallbHbIC CpeacTBa WIH HarJisiiHble MaTepuabl,
MOJIrOTOBJICHHBIE/OTOOPAHHBIE 110/T PYKOBOJCTBOM YUUTEIIS;

e Jc/IaTh OLICHOYHBIA BBIBOJ O JOCTHIXKEHUM LEIM KOMMYHHUKALMUM HEMOCPEACTBEHHO IOCIIE
3aBepILIEHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBAThH €TO.

13. ®opmupoBaHue ©  pa3BUTHE KOMIIETEHTHOCTH B  OONAcTH  HCIOJB30BAHHUSA
MH(POPMaLlMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee — MKT). OOyuaromumiicss CMOXKeET:

® [ICTICHANPABICHHO MCKAaTh W HCIIOJB30BaTh MH(OPMAIIMOHHBIE PECYPCHI, HEOOXOIUMBIE IS
penieHust yueOHbIX U MPaKTUYECKHX 3a/1a4 ¢ momolisto cpeacts UKT;

e BbIOMpaATh, CTPOUTH U MCIOJIbL30BaTh AJCKBAaTHYI0 MH(OPMAIMOHHYIO MOJENb AJs Meperadyu
CBOUX MBbICIEH CpEJICTBAMU €CTECTBEHHBIX M (DOpPMANbHBIX S3bIKOB B COOTBETCTBHM C YCIOBUSIMU
KOMMYHHKAIUH;

e BBIJIEIATh WHPOPMALMOHHBIN acleKT 3a/auM, ONepUpOBaTh JaHHBIMHU, HCIIOJIB30BaTh MOJIEIb
pellIeHus 3a/1auH;

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM  (BKJOYas BbIOOp aJeKBaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNIapaTHBIX CPEACTB U CEPBUCOB) AJIs peIIeHUs] UHOOPMAILIMOHHBIX U
KOMMYHHUKAIIMOHHBIX YYeOHBIX 3a7ad, B TOM YHCJE: BBIUYMCICHUE, HANHCAHUE IHCEM, COYMHEHUH,
JIOKJIa/10B, pedepaToB, co3JaHNue Mpe3eHTaluil 1 1p.;

® HCIOJB30BaTh UHPOPMAIUIO C YIETOM ITHUECKUX U NIPABOBBIX HOPM;

e co3aaBaTh MH(OPMALIMOHHBIE PECYpPChl Pa3HOIO THMA U JUIS pa3HbIX ayAUTOPHH, coOMI0AaTh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBHJia MHPOPMAIIMOHHON 0€3011aCHOCTH.

IIpenmeTHBIX pe3y/IbTaTOB:

BbinyckHUK HayuMTCS:

eXapaKTepU30BaTh OCHOBHBIEC METO/Ibl TO3HAHHUS: HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT;

®OMMCHIBATH CBOMCTBA TBEPJBIX, KHUJKHUX, Ia3000pa3HbIX BEILECTB, BBIJENSAS UX CYIIECTBEHHbIE
MIPU3HAKY;

®pACKpBIBaTh CMBICII OCHOBHBIX XHWMHYECKHX MOHATHH «aToM», «MOJIEKYNa», «XUMHUYECKUI
AJIEMEHT», «IIPOCTOE€ BEIIECTBO», «CIOKHOE BEIECTBO», «BAJEHTHOCTHY», «XUMHUYECKas peaKIus»,
HCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUH;

®pacKpbIBaTh CMBICT 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM T€OpUU;

epa3anyaTh XUMUYECKUE U PU3NUECKUE SIBICHUS;

®Ha3bIBATh XUMHUECKUE DJIEMEHTHI;

®ONPEIENIATh COCTAaB BELIECTB MO UX (popmynam;

®ONPEENIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

®ONPEIENIATh TUIl XUMUYECKUX PEeaKIui;

®Ha3bIBATh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

®BLIBIIATh IPU3HAKH, CBUJECTEIBCTBYIOIIME O MPOTEKAHMM XMMHMUYECKOM peakuuu Ipu
BBINIOJTHEHUM XMMHUYECKOIO OIIbITA;

©COCTaBIATH (POPMYIIbI OMHAPHBIX COCAMHEHUH;

®COCTABJIATh YPAaBHEHUSI XUMUYECKUX PEaKIuii;

eco0I01aTh MpaBuiia 6€30MacHOi padOoThI P MPOBEIEHUN OIIBITOB;



®110JTb30BaThCS JIAOOPATOPHBIM 00OPYTIOBAHUEM U TTOCY/I0M;
®BLIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

®  BBIYHCIATH MACCOBYIO JIOJTFO XUMHUYECKOTO 3JIEMEHTA M0 (JOpMYJIe COSTUHEHUS,

®  BBHUHCIATh KOJHMYECTBO, O0BEM WJIM MacCy BeIIecTBa IO KOJHMYECTBY, 00BEMy, Macce
pEareHTOB WK MPOIYKTOB PEAKIIUU;

®  XapakTepu3oBaTh (U3NYECKUE M XUMHUYECKHE CBONCTBA IMPOCTHIX BEHIECTB. KUCIOpOAa W
BOJIOPO/IA;

®  TI0JIy4aTh, COOMPATH KUCIOPO U BOAOPOI;
pacrmo3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIE BEIIECTBA: KUCIOPO, BOJOPOI;
pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;
PacKpbIBaTh CMBICIT TIOHATHH «TEIUIOBOW APPEKT peaKkiim», «MOJSIPHBIA 00beM»;
XapaKTepu30BaTh PU3NICCKHE U XUMHUECKUE CBOMCTBA BOJIBI;
PaCKpBIBATh CMBICII TTOHSTHUS «PACTBOP»;
BBIYUCIISITH MACCOBYIO JIOJIIO0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
MPUTOTOBJIATH PACTBOPHI C OMPEAEICHHON MAaCCOBOM 10JIel PaCTBOPEHHOTO BEIIECTBA;

®  HAa3bIBATh COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

®  XapakTepu3oBaTh (U3MYECKHE U XUMHUYCCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEILIECTB. OKCHIO0B, KHCJIOT, OCHOBaHHMI, COJIEH;

®  ONpeneNsITh NPUHAAIEKHOCTD BEIIECTB K OMPEICTICHHOMY KJIACCY COCIMHEHUI;

®  COCTaBJISITH (OPMYJIBI HEOPTAHUYECKUX COCTMHEHUM U3yYEeHHBIX KJIACCOB;

® TPOBOJAUTH OMBITHI, MOATBEPKIAIONINE XHUMHYECKHE CBOMCTBA HM3YYECHHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

®  pAcCMoO3HaBaTh OMNBITHBIM IYTEM PACTBOPBI KHUCJIOT U IIEJIOYEH 10 H3MEHEHHIO OKPACKU
WH]IUKATOPAa;

®  XapaKTepU30BaTh B3AMMOCBSI3b MEKY KIACCAMH HEOPTAHUUYECKUX COCAUHEHUN;

e  packpsiBaTh cMbIich [lepuoguueckoro 3akoHa /.M. Menaeneesa;

e O0BACHATH (DU3UYECKHUH CMBICI ATOMHOTrO (IIOPSIIKOBOIO) HOMEpPA XHMHYECKOTO DJIEMEHTA,
HOMEPOB I'PYIIBI ¥ iepuoja B nepuoanyeckor cucreme .M. Menaeneesa;

e  OOBACHITH 3aKOHOMEPHOCTH H3MEHEHMsI CTPOEHHUs aTOMOB, CBOMCTB 3JIEMEHTOB B TMpejeax
MaJIbIX TIEPUOJIOB U TJIABHBIX TTOATPYIIIL;

®  XapaKTepU30BaTh XMMUYECKHE JIEMEHTHI (OT BOJOPO/Ia 10 KaJbIlHs) HA OCHOBE MX TOJIOKEHHUS
B nepuoanueckoii cucreme J1.1. MenneneeBa u 0COOEHHOCTEN CTPOEHHUS UX aTOMOB;

®  COCTaBJISITh CXEMbl CTpOEHHsI aToMOB MepBbiX 20 s1eMeHTOB mepuoanyeckoir cuctemsl J[.U.
Menneneena;

®  PACKPHIBATH CMBICI MOHITHI: «XUMUYECKASI CBSI3bY, <«AJEKTPOOTPUIIATEITLHOCTDY;

®  XapaKTepu30BaTh 3aBUCHUMOCTb (DU3WYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTHYECKOU
pEIIeTKY;

®  ONpENeNsITh BUJ XUMHUUECKOU CBSI3U B HEOPTaHUYECKUX COETMHEHUSIX;

e 1300pakaTh CXEMbl CTPOCHHUS MOJIEKYJ] BEIIeCTB, OOpPa30BaHHBIX pPAa3HBIMU BHIAMU
XAUMUYECKUX CBS3CH;

®  OIICHUBATH BIUSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpe/ibl Ha OPTaHU3M YeJIOBEKa;

® TPaMOTHO 0OpamIaThCs C BEIIECTBAMH B MOBCETHEBHON KU3HU

®  ONpEeNeNsITh BO3MOXHOCTh MPOTEKaHUsl PEaKLMil HEKOTOPBIX MPEACTABUTENECH OPraHUYECKHX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJOM, METAJIIIAMH, OCHOBAaHUSMH, TaJlOT€HAMHU.



BBINYyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHUTHCS:

® 6b108UCAMb U NPOGEPAMb IKCHEPUMEHMANTLHO SUNOME3bl O XUMUYECKUX CBOUCMEAX 6euecms Hd
OCHOBe UX COCMA8a U CMPOEHUs, UX CNOCOOHOCMU 8CMYNAMb 8 XUMUYEecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PEeaAKYULL,

® Xapaxkmepuzoeams Gewecmsd no cocmagy, CMpOeHur0 U C8OUCMBAM, YCMAHABIUBAMb NPUYUHHO-
ce0cmeenHble C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCUKAMU BeUeCmEd;

® COCMABIAMb MOAEKYISAPHLLE U NOIHbIE UOHHBLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUSM,

® IPOCHO3UPOBANMDb CHOCOOHOCMb GeUjeCmea NPossIsimb OKUCIUMENbHbIE UTU 80CCIMAHOBUMENbHbLE
CBOLICMBA C YUemOoM CeneHell OKUCIeHUs. DIeMEHMO8, 8X00SAUUX 68 €20 COCMA8;

® COCMasnamev  YypAeHeHUs peakyuu, COOMEEMCMEYIOWUX NOCIe008AMENbHOCMU — NPeepaujeHull
HeOpeaHu4ecKux 6eujecms pasiuiHblx Kiaccos,;

® gbIOBU2AMb U NPOBEPSMb IKCNEPUMEHMAILHO 2UNOMESbL O PE3YIbMAamax 8030eUCmeusi Pa3iuiHbLX
(axkmopoe Ha uzmenenue CKOPOCMU XUMUYECKOU PeaKyull;

® LUCNONBL306AMb NPUOOPEMEHHBLE 3HAHUSL 0151 IKOIOSUHECKU CPAMOMHO20 NOBEOEHUsl 8 OKpYIcaloujell
cpeoe;

® UCNONBL3068AMb NPUOOPEmeEHHble KIIoUedble KOMNEMeHYuyu Npu 6bINOJHEHUU NPOeKmos8 U y4yeOHO-
UCCIe008amenbCKux 3a0ay no U3y4eHuio cOUCMs, CHOC0008 NOYYUeHUs U PACNO3HABAHUS 6EUeCME;

® 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECIBAX U XUMUUECKUX NPOYECCax;,

® Kpumuuecku OMHOCUMbCA K NCeBOOHAVUHOU UHGOpMayuu, HedoOPOCOBeCmHOU peKlame 8
Ccpeocmeaax MaccoBoll UHGopmayuu.

1. COJAEPKAHUE YYEBHOI'O IIPEIMETA
7 kiaace «Xumus. BBoausiii kype» (34 4, 1 4 B Henes110)
Pa3znen 1. «Xumusi B neHTpe ecrectBo3HaHus» (11 4.)

XUMHS — 4YacThb €CTECTBO3HaHUSA. B3aMMOOTHOIIEHUS YelOBEKa U OKPYXKAIOLIEro MHUpa.
[Ipeamer xumuun. dusnueckue tena u BemiecrBa. CBoicTBa BemiecTB. [Ipumenenue BemecTs Ha
OCHOBE MX CBOHCTB. HaOnroieHre Kak OCHOBHOW METO/] TIO3HAHUS OKPYXKAIOIIETO MHUPA.

VYcnoBust npoBeneHus HabmoaeHus. ['unoresza. Dxcnepument. BoiBog. CTpoeHHe miaMeHu.
JlaGoparopust u obopynoBanue. Mozaenb, MoaenupoBanue. OCOOCHHOCTH MOJETUPOBAHUS B
reorpapuu, ¢uszuke, Ouomoruu. Moxaenun B Ouonorumu. Mymspku. Mogenn B Qu3HMKe.
OnekrpodopHas mammuHa. ['eorpaduueckue Moenn. XUMUYECKUE MOICIIN: MPEeIMETHbIE (MOIETH
aToMa, MOJIEKYJ], XMMUYECKHX U MPOMBIIUICHHBIX MPOU3BOJACTB), 3HAKOBBIE, MJIN CUMBOJIbHbBIE
(CUMBOJIBI AJIEMEHTOB, (OPMYJbI BEIECTB, YpPaBHEHUS peEakiuil). XUMUYECKHI DJIEMEHT.
Xumuueckue 3HakM. VX o0o3HaueHWe, NpPOU3HOIIEHHE. XHMHUYEeCKHe (QOpPMYIbl BEIIECTB.
[Ipocteie u cnoxHble BemecTBa. MHaekcsl u koapduirentsl. KauecTBeHHBIN U KOJIMYECTBEHHbBIN
COCTaB BELIECTBA.

VYHUBEPCATIBHBIA XapaKTep IOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOW Teopuu. I[loHsTHs
«aTom», «MoJleKyna», «uoH». CTpoeHue BeniecTBa. KpHCTaIIIM4EeCKOe COCTOSIHME BELIECTBA.
Kpucrannmueckue pemerku tBepabix BemecTB. duddysus. bpoynosckoe nemkenue. BemectBa
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO cTpoeHus. [loHaTue o6 arperaTHOM COCTOSIHUHM BEIIECTBa.
duznyeckue U XUMHUECKue siBjeHus. ['a3000pa3Hble, KUAKUE U TBEp/bIe BellecTBa. AMOp(HbBIE
BemiectBa. CtpoeHue 3emiu: sipo, MaHTHs, Kopa. Jlurocdepa. MuHepasibl U TOpHBIE TOPOIBI.
Marmaruyeckue M OcalovyHble (HEOpraHM4eCcKHe W OpraHUYecKue, B TOM YHCIE U TOPIOYHE)
nopo/bl. XUMHUYECKUH COCTaB KUBOW KIIETKU: HEOpraHWYecKue (BOJa W MHUHEPAJIbHBIE COJH) U
opranuyeckue (OenKu, KUpPbI, YrJIeBOIbl, BUTAMUHBI) BelECTBA. buosornyeckass pojb BOABI B
KHUBOH KieTke. PoTocuHTe3. Xnopodpuiul. buonornyeckoe 3HaueHHE KUPOB, OCIKOB, FPUPHBIX
MaceJl, yIieBOJ0B U BUTAMUHOB JJIsl KU3HEAESITEIbHOCTH OpraHiu3MoB. KauecTBeHHbIE peakiuu.
PacniozHaBaHue BeHIECTB C IOMOLIbI0 KauyeCTBEHHBIX peakuui. AHAJIUTUYECKUI CHUTHAIL.
OmnpenensieMoe BEIIECTBO U PEaKTHUB Ha HETO.

JleMOHCTpPalMOHHBIE IKCIIEPUMEHTBI
1. Hayunoe HabmtoneHue u ero onvucanue. M3yuenue cTpoeHus IiIaMeHH.
2. CnupTtoBas 3KCTpaKIHs XJIOPO(PUIUIA U3 3€JIEHBIX JTUCTHEB PACTCHUH.
3. «llepenuBanue» yriIEKUCIIOTO ra3a U3 CTakaHa B CTaKaH.



4. KauecTBeHHas peaklus Ha KUCIOPO.
5. KauecTBeHHas peakiys Ha yIrIEKUCIbIN Ias3.

JlabopaTopHbie padoThl MO MPporpaMMe (Ha BHIOOP yuMTeJIst)
PacnipocTpanenue 3amaxa ofeKoJI0OHa, JyXOB UJIH J1e30J]0paHTa Kak npouecc nuddysuu.
Habntonenne OpOyHOBCKOTO ABMKEHUS YACTUYEK YEPHOM TYIIH MOJI MUKPOCKOTIOM.
Juddysus nepmaHranata Kajius B xKeJlaTHHE.
OOGnHapyxeHue 3pUPHBIX Macell B alelIbCUHOBON KOPOUKE.
N3yueHue rpaHnTa ¢ IOMOLIBIO YBEITUUUTEIBHOIO CTEKIIA.
Omnpenenenue copepkaHus BOJbl B PACTCHUU.
OOHapy>xeHHe Macila B CEMEHAaX MO/ICOJHEUHNKA U TPELIKOT0 opexa.
OOHapy>xeHHe KpaxMalia B MIICHHYHOH MyKe.
BsanmoneiicTBue ackopOMHOBOM KHUCIIOTHI ¢ Ho0M (onpezeneHne BuTaMuHa C B pa3HbBIX COKaX).
10 [TponyBaHre BBIIBIXa€MOTO BO3IyXa Yepe3 U3BECTKOBYIO BOITY.
11. O6HapyKeHNEe U3BECTKOBOW BOJIBI CPEH PA3IMUHBIX BEIICCTB.
IIpakTH4yeckue padoThI:
1. 3naxkomcTBO ¢ n1aboparopHbsiM 060pynoBanueM. [IpaBuina TeXHUKH O€30MACHOCTH.
2. HaGmronenue 3a ropsiiiei cBeuoi. Y cTpoiCTBO 1 paboTa CIIUPTOBKH.
Pazpnen 2. MaTtemaTuka B xumuu (9 4)
OtHocuTenbHasE aTOMHasi Macca 3JieMeHTa. MouekymsipHas macca. OmnpezesieHue OTHOCUTENbHOM aTOMHOM
MaccChl XUMHYECKHX 3ieMeHTOB 1o Tabnuie /. 1. Menneneesa. Haxoxnenne OTHOCUTEILHONW MOJICKYIISIPHOM
Maccel 1Mo (opMmyse BeIIeCTBA KaK CyMMBI OTHOCHUTENIBHBIX ATOMHBIX MAacC, COCTaBJISIOIIUX BEIIECTBO
XMMUYECKHUX 3J1eMeHTOB. [IoHATHE 0 MAacCOBO J0J1e XUMHUYECKOTo deMeHTa (W) B CJIOXKHOM BEILIECTBE U ee
pacuer mo Qopmyne BemecTBa. Haxoxaenue ¢GoOpMynbl BemIeCTBa IO 3HAYCHHUSM MACCOBBIX JOJIEH
00pa3yromuX ero 3JeMeHTOB (IS IBYX4acOBOT0 n3ydeHus Kypca). Uucteie BemectBa. Cmecu. I'eTeporennsie
Y TOMOTEHHBIC cMecH. ['a3000pa3Hble (BO3ayX, MPUPOIHBINA ra3), sxuakue (HedTh), TBEpabie cMecH (TOpHBIC
MOPO/Ibl, KyJTUHAPHBIE CMECH U CHHTETHUYECKHE MOIOIIHE cpecTBa). Omnpenenenne o0beMHOM 1o ra3a (¢) B
cmecu. CocTtaB aTMOC(EpHOro BO3/yXa M MPUPOJHOTro rasa. Pacyer oobemMa 10511 raza B CMECH 110 €ro 00beMy
u Haobopot. ITonsarue o ITJIK. MaccoBas nonst BemectBa (W) B pactBope. Konnenrpauus. PactBopurens u
pacTBOpEeHHOE BeIeCTBO. PacueT Macchl pacTBOPEHHOrO BEIECTBA 10 Macce pacTBOpPa U MAaccoBOW JoJe
pacTBOpeHHOro BeiecTBa. [lonaTue o yrcToM BelecTBe U npumecu. Maccosas 10711 pumecu (W) B oOpasie
ucxonHoro BemiecTBa. OCHOBHOE BeIIECTBO. PacdeT Macchl OCHOBHOIO BEIIECTBAa 1O Macce BEIIeCTBa,
COJIepIKAIIETO ONPEEICHHYI0 MaCCOBYIO JIOJIIO TPUMECEH.
IIpakTHyeckue padoThI
1. TlpuroroBieHue pacTBOpa C 3aJaHHOW MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.
Paznen 3. SIBnenus, npoucxoasiue ¢ Bemecreamu (114)
Crioco0bI pasneneHns cMecel M OYMCTKa BemecTB. HekoTopeie mpocTeime criocoObl pa3aeneH sl CMECE:
IpOCeMBaHUE, pa3felieHne CcMeceid IOpOUIKOB  JKejie3a U Cepbl, OTCTauBaHMWE, JCKaHTaIus,
HEHTPU(YTUpOBaHKE, pa3JelIEHHE C TOMOIIbIO JETUTEIbHON BOPOHKH, (uibTpoBaHue. OUILTPOBaHHE B
nabopatopuu, ObITy ¥ Ha npousBojacTe. [lonstue o ¢guubTpate. Ancopbuus. Ilonstue 06 ancopOuuu u
azcopOeHTax. AKTUBHPOBAHHBIA Yroiib KaK BaKHEHIINH ancopOeHT. YcTpoicTBO mportuBorasza. CrocoOsl
OYMCTKH BOABI. JuCTH/UIALMS (TIEpEeroHKa) Kak MPOIECC BBIICICHUS BEIIECTBA U3 JKUAKOH CMECH.
JlucTuiMpoBaHHast BoJia U o0sacT ee nmpuMeHeHus. Kpucramnusanus win BeimapuBanue. Kpucrammmzamnus
U BBIMIApHBaHUE B JabopaTopuu (KpUCTALTU3ATOPbl U (hapOopoBbIe YAIIKK JUIS BHIIAPUBAHUS) U MPUPOJIE.
[leperonka HedTu. Hedrenpoaykrsl. @pakinoHHas MEPEroHKa KUAKOTO BO3IyXa. XMMHUUECKHE pEeakLuu KaKk
MPOLECC MPEBPALICHHUs] OJHUX BEUIECTB B Jpyrue. YCIOBUS MPOTEKAaHUS M NPEKPALICHUS XUMHYECKUX
peakiuii. ComnmpuKOCHOBEHHE (KOHTAaKT) BemlecTB, HarpeBanue. Kartamuzatop. Muruburop. VYmpasnenue
peakusaMu ropeHus. [Ipu3Haku XMMUYECKUX peakiii: N3MEHEeHHe I[BeTa, 00pa3oBaHUEe 0CajKa, paCTBOPEHHE
MOJIy4EeHHOTO 0CaJIKa, BbIJICIIEHUE ra3a, MOSBICHNE 3a1axa, BbIJICIIEHIE WIN TOTJIONICHNE TeTUIOTHI.
JleMOHCTpPallMOHHBIE IKCIIEPUMEHTHI
1. PaspeneHune cMecH MOPOIIKA CEPHI M KEIE3HBIX OMUIIOK.
2. Paznenenue cmecu mopolika cepsl M Iecka.
3. Paznenenue cMecu BOAbBI M PACTUTEIBHOTO MACIIaA C TIOMOIIBIO IEIUTEIbHON BOPOHKH.
4. Tlony4yeHue AMCTUIIMPOBAHHOM BOJBI C TOMOILBIO 1a00PAaTOPHOM YCTAHOBKHU AJIs1 IEPETOHKU
KUIKOCTEN.
Pa3znenenne cmecu nepmaHraHaTa U JUXpoMara Kajiaus CocoOOM KpUCTAJUIU3ALINU.
B3anMonencTBre XKeENEe3HBIX OIWIOK U IMTOPOIIKA CEPBI IIPU HATPEBAHUN.
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7. TlonydeHue yriieKMCIOro ra3za B3auMOJICHCTBUEM MpaMopa C KUCIOTON U 0OHapYyKEHHE ero ¢
[IOMOILIbEO U3BECTKOBOM BOJBI.

8. Karamutnueckoe pasiokeHue MePOKCUIa BoJOpoaa (KaTanu3arop — quokcua mapranua (1V)).

9. OOHapysxeHHe pacTBOpa LIETIOYU C TOMOIIBIO HHIUKATOPA.

10. B3aumogeiicTBre pacTBOpa MepMaHraHaTa Kajusi 1 pacTBOpa JuXpomara Kajus ¢ pacTBOPOM CyJbpuTa
HaTpUs.

11. B3anmoeiicTBre pacTBOpa MepMaHraHaTa Kajusi C aCKOPpOMHOBOW KHUCIIOTOM.

12. B3anmopeicTBre XJIOpH/IA JKele3a ¢ KEITOW KPOBSIHOU COJIBIO U TUAPOKCHIIOM HATPHSI.

13. BzaumogpeiictBue runpokcuma sxenesa (I1I) ¢ pacTBopoM CONSTHOM KUCITOTHI.

Paznen 4. Pacckasbl mo xumuu (34)

8 kiacc (2 4 B Hezer0, Bcero 68 u)

1. Beenenue (5 4)

Xumusi — HayKa O BeIleCTBaX, UX CBOMCTBax U IpeBpaleHusAX. [IoHsATHe 0 XUMUYECKOM 3JIEMEHTE
1 opMax ero CyIecTBOBaHHUS: CBOOOJHBIX aTOMAaX, MPOCTBIX M CIOKHBIX BEIIECTBAX

[TpeBpamienus BemecTB. OTIMYNE XUMAYECKUX pEaKIMi OT GU3NYECKUX sIBICHHUA. Poib XuMuu B
KU3HU YEeJIOBEKa.

KpaTkue cBeseHus: U3 UCTOPUM BO3HUKHOBEHUS M pa3Butus xumud. Ilepuon anxumuu. Ilonstue o
¢unocopckom kamue. Xumus B XVI B. PasBurme xumum Ha Pycu. Poib oTeuecTBEHHBIX YYCHBIX B
CTaHOBJIEHMM XMMHUYECKOM Hayku - paboTsl M. B. JlomonocoBa, A. M. Bytneposa, [I. 1. Menneneesa.

XuMuueckass CUMBOJIMKA. 3HAKM XUMUYECKHX DJIEMEHTOB M MPOUCXOXKACHHE WX Ha3BaHMM.
Xumnueckue ¢opmynbl. Muaekcsl U ko3¢ ¢unmenTsl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJISIPHAs Macchl.
PacueT MaccoBoil 1011 XMMHUYECKOI0 3JIEMEHTa 110 (hopMyJie BELIEeCTBA.

[lepuonnueckass cucrema xumuueckux snemeHToB [[. M. MenneneeBa, ee CTpyKTypa: Maible U
OoubLIME TIEPHO/BI, TPYIIIBI U MOATPYIIBI (TN1aBHas U nodoyHas). [lepuonudeckas cucteMa Kak CpaBOYHOE
nocoOue JUIst MOTYYEeHUs CBEICHUI O XUMUYECKUX JIEMEHTaX.

Pacuyernblie 3amaun. 1. HaxoxneHue OTHOCHUTENBHON MOJEKYJISPHOM Macchl BELIECTBA IO €ro
XUMU4ecKoil popmyie. 2. BeruucieHne MaccoBOM I0JIM XUMHUYECKOTO 3JIEMEHTA B BELIECTBE 110 €ro (hopmyIie.

Ilpakmuueckas paboma Ne 1 IlpaBuna TeXHUKH 0€30IIACHOCTH NPU pabOTE B XUMHUYECKOM KaOWHeTe.
ITpuemsl oOparieHus ¢ 1a00paToOpHBIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU PUOOpaMH.

Tema 2. ATOMBI XUMHYeCKHX 3JieMeHTOB (1 0 4)

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKHX 37€MEHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHUHU
aToMOB. JloKa3aTenbCTBA CIIOKHOCTH cTpoeHHs aToMoB. OnbIThl Pesepdopaa. [InanerapHas Moaenb cTpoeHUs
aToMa.

CocTtaB aTOMHBIX siiep: HNPOTOHBI M HEUTpoHbl. OTHOCUTENbHAs aToOMHas Macca. B3aumocBs3b
MOHATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTENIbHASL ATOMHAsl Maccay.

W3meHneHue ynciaa NpoTOHOB B Ape aTOMa - 00pa30BaHUE HOBBIX XMMHUYECKUX IEMEHTOB.

N3menenue uncna HEUTPOHOB B Aape aToMa - oOpa3zoBaHHe M30TONOB. COBPEMEHHOE ONpEIEIICHUE
MOHSTHS «XUMUYECKHH 311eMeHT». V30TOombI Kak pa3HOBUIHOCTH aTOMOB OJJTHOI'O XMMHUYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpoeHHE JJIEKTPOHHBIX O000JOYEK AaTOMOB XHMHYECKHX dieMeHTOB Nel-20
nepuoanuecko cucreMsl [[. YI. Menneneesa. [loHaTne 0 3aBEpIIEHHOM M HE3aBEPLICHHOM 3JIEKTPOHHOM
ciioe (SHEPreTHYECKOM YPOBHE).

[lepuoguueckas cuctema xumudeckux osiemeHToB JI. M. MenzaeneeBa U CTpOCHHE aTOMOB:
¢bu3nuecKuii CMbICI MOPSAAKOBOTO HOMEpa 3JIEMEHTa, HOMepa IpyIIibl, HOMepa eproa.

W3meHeHue yucna 3M€KTPOHOB HA BHELIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa -
oOpa3oBaHHE TMOJIOKHUTEIBHBIX M OTPHULIATENbHBIX HMOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB H
HeMeTaJI0B. [IpuunHbI H3MEHEHUS! METAJUIMYECKUX U HEMETAJUIMYECKUX CBOIMCTB B epHOJaxX U IpyImnax.

OO6pazoBanne OuMHapHBIX coequHeHui. [lonsaTre 00 woHHOU cBs3u. Cxembl 00pa3OBaHMs HMOHHOMN

CBA3U.

B3aumopeiicTBue aTOMOB XHMUYECKUX 3JEMEHTOB-HEMETAJUIOB MEXAy co0oi - obpa3oBaHMe
JByXaTOMHBIX MOJIEKYJI TPOCTHIX BellecTB. KoBaJleHTHAsI HEMOJIIpHAsl XUMUYECKas! CBSI3b.

B3aumopeiicTBue aTOMOB XHMUYECKUX 3JEMEHTOB-HEMETAJUIOB MEXAy co0oi - obpa3oBaHMe
OMHAPHBIX COEIMHEHNI HEMETAIUIOB. DIEKTPOOTPUIATEIBHOCTh. [I0HsITHE O KOBaJICHTHOW MOJISIPHOM CBSI3H.

B3aumopeiicTBue aTroMoB XMMHUYECKHX JJIEMEHTOB-METAJUIOB MeXIy co0oi - oOpa3oBaHMe

MEeTaJUTMYECKUX KpUcTayuioB. [ToHsATHE O MEeTaIMYeCKOH CBSI3U.

JemoncTpamun. Mojien aTOMOB XMMHYECKUX 3JIeMeHTOB. [leprognyeckas cructemMa XMMHYECKUX
anemeHToB 1. 1. Menpaeneera.

Tema 3. IIpoctbie BemecTBa (74)



[TonoxxeHne MeTalyIOB M HEMETAVIOB B MEPHOAMYECKOM cucTeMe XUMHYecKuX snemeHtoB [I. .
MenneneeBa. BaxxHeillme npocTbie BENIECTBA - METAIIBI: JKEJIe30, aJIOMUHUN, KalbIMil, MarHuii, HaTpui,
kanui. O6mume pu3nyeckue cBoCTBa METAIJIOB.

Bakneiiime mnpocThle BelIECTBAa - HEMETaUlbl, 0Opa30BaHHBIE aTOMaMH KHUCIIOPOJAa, BOAOPOJA,
asora, cepsbl, hocdopa, yriaeposa. CrmiocoOHOCTh, aTOMOB XUMHUYECKHX DJIEMEHTOB K 00pa30BaHUIO HECKOJIbKHIX
MPOCTBIX BEIIECTB - AJUIOTpONUs. AJutoTpomHble Momudukamuu Kuciopoma, ¢ochopa W 0yoBa.
Merammnueckue ¥ HEMETaJUIMYeCKHe CBOWCTBA MPOCTHIX BemlecTB. OTHOCHTEIBHOCTH JENCHHS IMPOCTHIX
BEIIECTB Ha METAJUIbI U HEMETAJLIBL.

[TocrossaHas ABoragpo. KommuectBo BemectBa. Moab. Monspaas macca. MossspHBIE 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble €IUHMIBI KOJMYECTBA BEHIECTBA — MWUIMMOJIb U KHIOMOJIb,
MWUIAMOJISIDHAs Y KAJOMOJIApHAsT MacChl BEIIECTBA, MUJUIMMOJISIPHBIA M KHJIOMOJISIPHBIM 0OBEMBI
ra3000pa3HbBIX BEIIECTR.

PacueTsl ¢ MCHOIB30BAaHUEM TMOHATHIA «KOJMYECTBO BEILIECTBA», «MOJIIPHAS Macca», «MOJISIPHBIN
00BEM ra30oB», «IOCTOSIHHASE ABOTaPOY.

Pacuemnsle 3a0auu. 1. Brruncienue MOJSPHOM Macchl BELIECTB MO XMMHUYECKUM (dopMmyiam. 2.
PacueTsl ¢ HCIIONB30BAHMEM TOHITHUH «KOJMYECTBO BEIIECTBA», «MOJSIpHAs Macca», «MOJSIPHBIH 00beM
ra30By», «IIOCTOSTHHAsT ABOTaIpoy.

Jemoncmpayuu. Hexoropele MeTalwisl U HEMETAJUTbI KOJIMYECTBOM BemiecTBa | Moib. Mopenb
MOJISIPHOTO 00BbEeMa Ia3000pa3HBIX BELIECTB.

Tema 4. CoennmHeHHs] XHMHYECKHX 3j1eMeHTOB (15 4)

Crenenp okucienusa. OmnpeneneHue CTENEHU OKHCIEHHS SJIEMEHTOB IO XMMHUYECKOH (opmyre
coequHenns. CocraBneHne ¢GopMysn OWHAPHBIX COEAMHEHMH, OOIIMI Ccrmocod WX Ha3piBaHMA. buUHapHBIE
COEIMHEHMSI: OKCUJIBI, XJIOpuabl, cynbduasl u ap. CocraBnenue ux ¢opmyn. [IpencraBurenu okcuaos: Boja,
YIJIEKUCIIBIN Ta3 U HeTalleHas u3BecTbh. [IpeacraBurenu 1eTydynx BOAOPOIHBIX COCTUHEHHIA: XJIOPOBOAOPO 1
aMMHUaK.

OcHoBaHHA, UX COCTAaB U Ha3BaHUs. PacTBOPUMOCTH OCHOBaHMIA B Boze. Tabiuia pacTBOPUMOCTH
THIPOKCHUIOB U cojieil B Bone. [IpeacraBuTeny menodeil: THAPOKCUABI HATPH, Kanus U Kaibius. [lonsatue o
KayecTBEHHBIX peakuusx. MaaukaTopsl. I3MeHeHne OKpacKy WHAWKATOPOB B IIEJIOYHOM cpefe.

Kucnotel, ux cocraB u Ha3zBanus. Knaccudukamus kucnor. IIpencraBurenu KuCIOT: cepHas,
COJIsTHAs ¥ a30THasA. M3MeHeHne OKpacku MHIUKATOPOB B KUCIOTHOU cpejie.

Conu Kak NPOM3BOJHBIE KUCIOT M OCHOBaHUM. VX cocraB m Ha3BaHusA. PacTBOpuMOCTH coiiedl B
Bozie. [IpencraBurenu cone: XJaopua HaTpus, kKapOoHaT U Gocdat KaabIus.

AMop(]HBIE ¥ KPUCTAIITNYECKHUE BEIIECTBA.

MeXMOEeKyIsIpHbIE  B3aUMOJICHCTBHUS. THIBI KPUCTAIMYECKUX PEIIETOK: HWOHHAs, aTOMHasi,
MOJIEKYJISIpHAsl M ME€TaJUInYecKasi. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THIIOB KPUCTAJUIMUECKUX PEIIETOK.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa JUis
BEIIECTB MOJICKYJIIPHOTO CTPOCHHSI.

Uucteie BemiectBa M cMmecu. [Ipumepsl >KMIKUX, TBEpAbIX M Ta3000pa3HbIXx cMmeceil. CoiicTBa
YHUCTBIX BemlecTB W cmecedl. Mx cocraB. MaccoBas um oObeMHas JOJM KOMIIOHEHTa CMecH. Pacyersl,
CBSI3aHHBIE C MCIIOJIb30BAHUEM TTOHSTHUS JI0JIS.

Pacuetrnble 3agaun. 1. Pacuer maccoBoii 1 0OBEMHON [10JIeli KOMITOHEHTOB CMECH BEIIECTB. 2.
Brruncnenne MaccoBOM J0JIH BEIIECTBA B PACTBOPE 1O M3BECTHOM MAcce paCTBOPEHHOT'O BEIIECTBA M Macce
pacTBopuTensi. 3. BplumciieHne Macchl pPacTBOPSEMOTO BEIIECTBA W PACTBOPHUTENS, HEOOXOAMMBIX IS
MIPUTOTOBJICHUS ONPEICIIEHHON MacChl PACTBOPA C U3BECTHOW MAacCOBOM J10JIEH PACTBOPEHHOI'O BEILIECTBA.

JemoncTpamuu. OOpas3ipl OKCHIOB, KHCIOT, OCHOBAaHMW M coJjied. Mojenn KpUCTaUTMYECKUX
pELIeTOK XJIOpHUJA HATpus, aiamasa, okcuaa yriaepoaa (IV). B3peiB cmecu Bogopoaa ¢ BozayxoM. CriocoObl
pasaesieHust CMece, AMCTUIISLUS BOJIBL.

Jlabopamopusie onvimpl. 1. 3HaKOMCTBO C 00pa3liaMH BEIIECTB pa3HbIX KiaccoB. 2. Paznenenwue
cMeceH.

Ilpakmuueckas padoma Ne 2 OunicTKa 3arpsi3HEHHONW TOBAPEHHOU COJIH.

Ilpakmuueckas paboma Ne 3 [IpurotroBieHre pacTBoOpa caxapa M OnpeaeiIeHHe MacCOBOU JTOJU €TO B
pacTBope.

Tema 5. W3meHenus, npoucxoasiiue ¢ Bemecrsamu (11 u)

[lonaTne sBIEHWMN Kak W3MEHEHHWH, NPOUCXOIANIMX C BEMIECTBAMH. fIBIEHUWSA, CBSA3aHHBIE C
W3MEHEHUEM KPUCTALUTMYECKOTO CTPOSHHUS BEIIECTBA MPH MOCTOSIHHOM €ro COCTaBe, (PU3WYECKHUE SBIICHUS.
O@Ou3MYEeCKUE SBICHUS B XUMHUU: JUCTWUIISALNS, KPUCTAJUIM3alMs, BBIMAPUBAHHE W BO3TOHKA BEIIECTB,
eHTpUGYTUpOBaHNE.



SIBneHus, cBs3aHHBIE C M3MEHEHHUEM COCTaBa BEUIECTBA, - XMMHUYECKHe peakuuu. llpusHaku u
yCIIOBHSI MPOTEKaHUsI XUMHUYECKUX peakiuil. [lonsTue 00 3K30- M SHAOTEPMUYECKUX peakuusax. Peakuuu
TOpPEHMSI KaK YaCTHBIN Cilydail 9K30TEPMUYECKUX PEAKIIH, MPOTEKAIOLINX C BBIJICICHUEM CBETA.

3aKOH COXpaHEHMs MacChl BEIECTB. XHUMHUYECKHE YpPaBHEHUs. 3HAUCHHE MHIEKCOB W
koa¢pumenToB. CocTaBieHNe YpaBHEHUH XUMUYECKUX PEAKIIHH.

PacyeTsl o XMMHYeCcKUM ypaBHEHUsAM. PemeHue 3agady Ha HaXOKJICHHE KOJIMYECTBA BELIECTBA,
Macchl Wik 00beMa MPOIYKTa PEaKIMK MO KOJINYECTBY BEIECTBA, Macce WM 00beMy MCXOJHOTO BEIIEeCTBA.
PacyeTs! ¢ MCIIOIB30BaHNEM MOHATHS «10JIs1», KOIla HCXOIHOE BEIIECTBO JaHO B BUJE pacTBOpa C 3aJaHHOU
MAacCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA MU CONCPKUT OMPEAECIECHHYIO JOJIIO MTPUMECE.

Peakiuu paznoxenus. [lorstue o ckopoctn xumudeckux peakiuii. Katanuzatoper. epMeHTsI.

Peakiuu coenunenusi. Kartanutuueckue M HeKartaguTuueckue peakmud. OOpaTumbie U
HeoOpaTHMBbIe peaKuu.

Peakunu 3amemienus. DIEKTPOXUMUUYECKUN sl HANPSKEHUH METAIOB, €r0 MCIOJIb30BAaHUE JIA
[IPOTHO3MPOBAHUS BO3MOXHOCTH MPOTEKAHMsI peaklil Mexay MeTallaMd M pacTBOpaMu KHcCIOT. Peakiuu
BBITECHEHHUSI OJJHUX METAJJIOB U3 PAaCTBOPOB MX COJIEH IPYTUMHU METaJlJIaMH.

Peaknun oOMeHa. Peakiuu HeWTpanu3anuu. Y CIIOBHS NMPOTEKAHUS PEAKIMii 0OMEHa B pacTBopax 0
KOHIIa.

Tunsl XUMUYECKHX peakuuil (10 MPU3HAKY «YHMCIO M COCTaB MCXOAHBIX BEIIECTB M IPOAYKTOB
peakuuu») Ha IpUMepe CBOMCTB BOJbIL. Peakuusi pas3ioKeHus - 3JEKTposu3 BoAbl. Peakiuu coeluHeHUs -
B3aMMOJIEICTBHE BOJBI C OKCUIAMH METAJIIOB U HeMeTallsIoB. [ToHaTHe «ruapokcuaby. Peakunu 3amenienus -
B3aUMO/IEIICTBHE BOJBI C IIETOYHBIMM M IEJI0YHO3EMEIbHBIMU MeTaiaMu. Peakuun oOMeHa (Ha mpumepe
rUapoIin3a cynb(uaa arOMUHUS U KapOuaa Kajablus).

Pacuemnvie 3adauu. 1. Bpruucienue 1o XUMHUYECKMM YpPaBHEHMSM MacChl WIM KOJIMYECTBA
BELIECTBA 10 U3BECTHOW Macce WU KOJIMYECTBY BEILECTBA OJAHOIO U3 BCTYNAIOIUX B PEAKLUIO BEILECTB UIH
IPOJYKTOB PEAKLIUH.

2. Beruncnenue macchl (KOJMUYECTBA BEIIECTBA, 00bEeMa) MPOAYKTa PEaKIMH, €CJIM M3BECTHA Macca
HCXOIHOI0 BEIIECTBA, COAEPIKAILIETO ONPEACIICHHYIO OO IPUMECEH.

3. Bbruncnenue macchl (KOJMYECTBA BELIECTBA, 00bEMa) MPOAYKTA PEaKIMH, €Clid U3BECTHA Macca
pacTBOpa M MaccoBasi 10J1s1 paCTBOPEHHOT'O BEILIECTBA.

Jlemoncmpayuu. Ilpumepsl (u3NUecKUX SBICHUHN; a) IUIaBlIeHHME NapaduHa; 0) pacTBOpEHHE
nepMaHraHara kKauus; B) Au¢pQy3ust AYMIHUCTBIX BEIIECTB C Topsilei JaMnodyky HakanusaHus. Ilpumepsr
XMMUYECKUX SBJICHUN: a) TOpEeHHE MarHus; 0) B3auMOJeHCTBUE CONSHON KHCIOTHI C MPaMOpPOM WJIM MEJIOM;
B) mnonydenue rtuapokcuna wmemu (II); r) pacTBopeHHME MMONy4eHHOTO THAPOKCHAA B KHCJIOTaX; 1)
B3aumoieiicteue okcuna meau (II) ¢ cepHoil KMCIOTOM NpHM HArpeBaHUM; €) Pa3JIOKEHHE MEepMaHraHaTa
KaJIMsL; %) B3aUMOJIeicTBUE pa30aBIeHHBIX KUCIOT C METaJUIaMy; 3) pa3jIosKeHHe MePOKCHIa BOAOPOa.

Jlabopamopnusie onvimol. 3. CpaBHEHHE CKOPOCTH MCIAPEHUsI BOJIbI M CIIUPTA MO MCYE3HOBEHUIO MX
Kanenab Ha (¢uibTpoBasibHOM Oymare. 4. OkuciaeHue MeAM B IUIAMEHU CIHMPTOBKM WM TOPENKH. S.
[TomyTHEHHE HM3BECTKOBOW BOJBI OT BBIJBIXaEMOIrO Yyrjaekucioro raza. 6. Ilomyuenue yriekucioro rasa
B3aMMOJIEHCTBHEM COJIbI U KUCIIOTHL. 7. 3aMeleHre Meau B pactBope xiopuaa meau (1) sxenesom.

Tema 6. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (21 1)

PactBopenne kak (¢u3uko-xuMudeckuil mporuecc. IloHsTHe O ruaparax M KpHCTaIOTHIpaTax.
PactBopuMocTs. KpuBble pacTBOPMMOCTH KaK MOENIb 3aBUCHUMOCTH PacTBOPUMOCTH TBEPIBIX BEIIECTB OT
Temneparypsl. HachlllieHHbIE, HEHACBIIICHHBIE W MEPECHIIICHHBIE PACTBOPBI. 3HAYEHHUE PACTBOPOB JUIS
IIPUPOJIBI U CENBCKOTO XO3SIHCTBA.

[TonsiTHE 00 HSNEKTPOIUTUYECKON AMCCOLMAIMU. DJIEKTPOJIMTHI M HEIEKTPOIUTH. MexaHu3m
JUCCOLMAIMM DJIEKTPOJIUTOB C PA3IMYHBIM TUIOM XUMHUYECKOW CBsi3u. CTeneHb 3IIEKTPOJUTHUECKON
nuccouuanyu. CuabHbIE U ca0ble 3JIEKTPOIUTHI.

OCHOBHbIE MOJOXKEHHSI TEOPUHU DIEKTPOIUTUUYECKON auccouuanuu. VoHHbIE ypaBHEHHUS PEaKIH.
VYcnoBust mpoTeKkaHusi peakul oOMeHa MEXIy JEKTPOJIUTAMU O KOHIIA B CBET€ MOHHBIX MPEICTAaBIICHUM.
Knaccudukanys noHOB ¥ MX CBOHCTBA.

Kucnorsl, ux xknaccudpukammsa. Jluccommanust KHCIOT M HMX CBOICTBA B CBETE TEOPHHU
JIEKTPOIUTUYECKON AUCCOnnanni. MOJIEKyIIIpHBIE M MOHHBIE YPAaBHEHHsI PEaKIUi KACIOT. B3anMmonencrane
KHCIOT C METaUIaMU. OJEKTPOXMMHUYECKUI psJ HaNpsDKEHMH MeTauioB. B3aumopeiicTBue KHCIOT €
OKCHJaMU METAJIIOB. B3auMoAeCTBIE KUCIIOT C OCHOBAaHUAMU - pEaklysl HEUTpanusanuu. B3anMmonencrene
KHCIOT ¢ cosisiMu. Mcrnonb3oBaHMe TaONUIBI pPacCTBOPUMOCTU Ul XapaKTEPUCTUKU XUMHYECKHX CBOMCTB
KHCIIOT.

OcHoBanus, ux Kinaccubukanus. Jlucconmmanuss OCHOBAaHMHM W HX CBOMCTBA B CBET€ TEOPUHU
NIEKTPOJIMTUYECKON Jucconuanyy. B3auMoneincTBUE OCHOBAaHMM C KUCJIOTaMH, KUCJIOTHBIMU OKCUAAMU H



consimu. Mcnonp3oBanue TabIUIBI pAaCTBOPUMOCTH ISl XapaKTEPUCTHKU XUMHUYECKUX CBOMCTB OCHOBaHMIA.
Pa3noxeHne HepacTBOPUMBIX OCHOBAHMI MTPHU HArpEBaHUU.

Conu, ux KJIacCU(pUKALUSA U JUCCOLUHUAIMS PA3IUYHBIX THUIOB coseil. CBoMCTBa coyell B CBETE TEOPHH
ANEKTPOJIMTUUECKON Jucconnanuu. B3aumoneicTBue coiiell ¢ MeTallaMH, YCIOBHUS NPOTEKAaHUS 3TUX
peaknuii. BzaumojelicTBue cojiell ¢ KHCJIOTaMH, OCHOBaHMSAMH W coisiMH. crmonb3oBaHue TaOIUIIBI
PacCTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMUYECKUX CBOIMCTB COJIEH.

O06o6mIeHne cBeieHni 00 OKCHIIaX, X KIACCU(PUKAITUN U XUMHUECKUX CBOWCTBAX.

'enetnyeckue psiibl  METAJIOB M HEMETAUIOB. ['eHeTHueckas CBS3b MEXIy KiaccamMu
HEOPraHWYECKUX BEILECTB.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuui. OKHUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTaHOBJICHHUE.

Peakiuu noHHOTO OOMEHA U OKUCIUTEIHHO-BOCCTAHOBUTENbHBIEC peakiui. CoCTaBlIeHHEe ypaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMH METOAOM 3JIEKTPOHHOTO OanaHca.

CBOMCTBa MPOCTHIX BEIIECTB - METAIOB M HEMETAJIIOB, KUCJIOT U COJIEH B CBETE MpECTaBIeHU 00
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JemoHcTpanmu. VcnbpiTaHue BEIIECTB M MX PACTBOPOB HA AIIEKTPONPOBOJHOCTH. 3aBHCHMOCTH
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBHI OT KOHIUEHTpauuH. B3amMonencTBHE IWHKA C CEpOH, CONSTHON
kucioToi, xinopugaom meau (I11). 'openne maruusi.

JlabopaTopHble onbIThI. 8. Peakiuu, XxapakTepHble AJ1s1 paCTBOPOB KUCIOT (COJSTHOW MU CEPHOM).
9. Peakuuu, XapakTepHble JUIsl pacTBOPOB Iuenouyei (ruapoxkcunoB Hatpus wid kanusi). 10. ITomyuenue u
CBOWCTBA HEPAaCTBOPMMOIO OCHOBaHHWs, Hanmpumep, ruapokcuaa menu (II). 11. Peakuuu, xapakrepHble s
pacTBopoB coJeit (Hampumep, ans xiuopuna menu (I1)). 12. Peaknuu, xapakrepHbie UIsi OCHOBHBIX OKCHIIOB
(mampumep, uis okcuiga Kaibiws). 13. Peakium, xapakTepHble Ui KUCIOTHBIX OKCHIOB (HAampumep, Uis
YIJIEKHUCIIOTO Ta3a).

Ilpakmuueckasn paooma Ne 4 CBONCTBa KACIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

Ilpakmuueckas paboma Ne 5 Pemenue sKCriepUMEHTAIBHBIX 3371a4.

9 KJIACC (2 u B Henenmto, Bcero 68 u)

BBenenue. OO0mas XapakTepuCTHMKA XHMH4YECKHX 3JIEMEHTOB H XHUMHYECKHX pPeaKmuid.
Hepuognvecknii 3axkon u Ilepuonnmueckas cucrema xummuyeckux jiemenToB /[I. . MenpgeneeBa (10
4acoB)

XapakTepucTUKa JIEMEHTa MO ero nojoxeHuto B [lepuoanyeckoil cucreme XMMUYECKUX JIEMEHTOB
JI. . Menpaeneea. CBoiicTBa OKCHIOB, KUCIIOT, OCHOBAHHM W COJIe B CBETE TEOPUHU DIEKTPOIUTUYECKON
JUCCOLMAIIMH U OKUCIIEHUS-BOCCTAHOBIICHUSI.

[onsTHE O IEpEeXOHBIX dNeMeHTaX. AM(POTEpHOCTh. [ eHeTHYEeCK A PSI/I TEPEXOHOTO SJIEMEHTA.

Ilepunonnueckuii 3akoH u [lepronnueckas cuctema xumuueckux snemeHToB . 1. Menaeneena.

XuMuueckasi OpraHu3alus >KMBON U HEXKUBOU MPUPOJIBI.

OO6oOuieHne cBeJeHUH O XUMHMYECKMX peakiuax. Kinaccupukamust XMMHYECKHX pEakLUui 10
Pa3IMYHBIM MPU3HAKAM: «UYHUCIIO M COCTAB PEArupyIONMUX U 00pa3yOIUXCs BEIIECTBY», «TEIIIOBOH dPPeKrT»,
«HAIpaBIICHUE», «U3MEHEHWE CTETICHEH OKWCIICHHS DSJIEMEHTOB, O00pa3yloIIWX pPEarupyrollne BEIIeCTBaY,
«(hazay, «ucnonp3zoBaHue Katanu3atopa». [loHITHE 0 CKOPOCTH XUMHUYECKOH peakiuu. DakTopbl, BIUSIONINE
Ha CKOPOCTb XMMHUecKUX peakuuid. Katanusaropsl u kartanus. Maru6uropsl. Jlemoncrpanun. Pasnuynsie
dopmbl Tabmuuer J[. M.MenneneeBa. Monenu aToMOB 3J€MEHTOB 1—-ro mepuosoB. Monenb CTpOeHHs
36MHOro miapa (momepeyHblid paspe3). 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pPEaKIMH OT MPUPOJIB
pearupyroumx BeUIeCTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakUMHU OT KOHLEHTpAalMU PEearupyrolimx
BELIECTB. 3aBHUCHUMOCTb CKOPOCTH XHUMHUYECKOM peakUuu OT IUJIOLAAM COMPHUKOCHOBEHUS pEearupyrommx
BEIIECTB («KUTISIIAN CIIOI»).

Jladoparopuble onbIThl 1. [lomyuenwe TuapOKCHAA IMHKA U HCCIEJOBAHUE €ro CBOWCTB. 2.
Mopennposanue nocrpoenus llepuogudeckont cuctemMsl XuMudeckux 3ieMeHToB 1. M. Menneneesa

Tema 1 Metanisl (14 yacoB)

Ilonoxenne METANIOB B IEPHOAUYECKOM CHCTeMe XumMudeckux 3ieMeHToB [l M. Menneneesa.
Mertannuueckas KpUCTaJUIMYECKash pelIeTKa U MeTajulnyeckas XuMudeckas cBsi3b. OOmue (uznueckue
cBoifictBa MertamioB. CruiaBbl, MX CBOHCTBA UM 3HadeHHE. XHUMUYECKHE CBOWCTBA METAJIOB Kak
BOCCTaHOBUTENEH. DJIEKTPOXUMUYECKUH pSII  HANPSDKEHUH METAJIOB M €r0  MCIOJIb30BAHUE IS
XapaKTePUCTUKH XMMHUYECKUX CBOMCTB KOHKPETHBIX MeTayuioB. CrocoObl monydenus metamioB. Kopposus
METAaJJIOB U CIIOCOOBI 60PHOBI C HEll.

OO01mmas xapakTeprcTHKa MIEIOYHBIX METaIoB. MeTaisl B pupoe. Oomme criocoObl UX TMOTyYSHHS.
Crpoenune aromoB. lllenodnsie MeTaIbl — MPOCTHIE BENIECTBA, MX (U3NYECKUE W XUMUYECKHE CBOMCTBA.



Baxxneiiimue coearHeHUs IIEIOYHBIX METAJIOB — OKCH[bI, TUAPOKCUABI U CONH (XJIOPHIbI, KapOOHATHI,
cyab(aThl, HUITPaThl), UX CBOWCTBA U MPUMEHEHHE B HAPOAHOM X03sicTBe. Kanuiineie ynoopenus.

OO0mass xapakTepuCTUKAa 3JEMEHTOB TjaBHOW moxarpynmsl Il rpynmel.  CTpoeHHe aToMOB.
[[lenoyHO3eMeNbHBIE METAJIBI — MPOCTHIE BELIECTBA, UX (PU3NYECKUE U XMMHUUYECKUE CBOMCTBa. Baxknelne
COCIMHEHHSI MIEIOYHO3EMENIbHBIX METaJUIOB — OKCHJbI, THAPOKCHIBI W CONU (XJIOpHIbI, KapOOHATHI,
HUTPATHI, Cyab(paThl U hocdarthl), UX CBOMCTBA U IPUMEHEHUE B HAPOTHOM XO3SIICTBE.

Amomununii. CtpoeHue artoma, (u3MdYecKkHe ¥ XHUMHUYECKHE CBOWCTBA IPOCTOrO BELIECTBA.
CoenuHeHus: alIIOMUHHUS — OKCHJ U TUAPOKCHI, UX aM(pOTepHBIH XapakTep. BaxkHeile comu amoMUHHUSA.
[IpruMeHeHne amfOMUHAS U €T0 COETUHEHHUI.

XKenezo. Ctpoenue aroma, pusnyeckre 1 XMMUYECKHE CBOMCTBA MPOCTOrO BeIlecTBa. | eHeTHuyeckue
psanel Fe2+ u Fe3+. KauectBennble peakiuu Ha Fe2+ u Fe3+. Baxneiimue conu kene3a. 3HaUEHUE Keliesa,
€ro COeIMHEHU U CIJIaBOB B MIPUPOIE U HAPOJAHOM XO3SUCTBE.

Hdemoncrpanuu. OOpas3ipl LIENOYHBIX U IMIEJIOYHO3EMEIbHBIX MeTaioB. OOpasibl  CIUIaBOB.
BzaumoneiicTBue HaTpus, JTUTUS U KaJlbIUs ¢ BOAOW. B3auMojelcTBUE HAaTpus U MarHus C KHUCJIOPOJOM.
BsaumopeiictBue meramios ¢ Hemetaiiamu. [lomyuenue ruapoxcuaos xenesa (1) u (II1).

JlaboparopHbie ombITE. 2. O3HaKOMIIEHHE ¢ oOpasiaMu MeTayuioB. 3. B3ammoseiicTBre MeTauioB ¢
pacTBopamMHu KHCIOT W cojiell. 4. O3HakoMJIeHHE ¢ OoOpasliaMd TMPHPOIHBIX COCIUHEHWH: a) HaTpus; 0)
KalpLusl; B) allOMHUHUA; I) xkene3a. 5. [lonmydyeHnme ruapokcuga allOMUHUS U €r0 B3aUMOJEHCTBUE C
pacTBOpaMM KHCIIOT U menoueii. 6. KauecTBenHsle peakiuu Ha ons! Fe 2 n Fe 3,

Ilpaxkmuueckas paboma Nel "TlonydeHne coeJMHEHUI METAIIJIOB M M3yY€HHE UX CBOUCTB"

Tema 2 HemeTaJLinbl (28 yacoB)

OO0mas xapakTepucTHKa HEMETAJUIOB: TMOJOXKeHHe B mepuoamyeckoit cucreme [[. M. Menneneesa,
OCOOCHHOCTH CTPOCHHMS aTOMOB, JJIEKTPOOTPULIATEIBHOCTh KaK Mepa «HEMETATMYHOCTHY, Pl
ANEKTPOOTPHUIIATEIHHOCTH. KpHcTananueckoe CTpOCHHE HEMETAUIOB — IMPOCTHIX BEMIECTB. AJUIOTPOIHSL.
®duznueckue cBocTBa HeMeTaII0B. OTHOCUTEIBHOCTh HOHATHI «METAIID», «HEMETaJLD).

Bonopon. IlonoxkeHne B NEpUOOUYECKON cUCTeMe XuMHYeckux aeMmeHtoB JI. M. Mengeneesa.
Crpoenue aroma M MoseKyidbl. Du3nMueckue W XHMHUYECKHME CBOWCTBAa BOJIOPOJAA, €ro MOJIy4YeHHE U
MIPUMEHEHHUE.

OOmas xapaktepuctuka ranoreHoB. Ctpoenue artomoB. I[IpocTeie BemiecTBa, MX (u3HYECKHEe U
XUMHYECKHEe cBOCTBA. OCHOBHBIE COEIMHEHUS TaJOT€HOB (IraJIOT€HOBOJOPO/IbI M TaJOT€HUIbI), UX CBOWCTBA.
KauecTBennast peakiusi Ha xjopua-uoH. Kparkue cenenust o xiope, Opome, grope u nozae. Ilpumenenue
rajJjioreHOB M UX COEIMHEHUN B HAPOJIHOM XO3SIHCTBE.

Cepa. CtpoeHue aroma, ajuIOTpPOIUs, CBOWCTBA M NPUMEHEHHE poMOHMuecKoi cepbl. OKCHUIBI Cepbl
(IV) u (VI), ux momydenue, cBoiictBa U npumeHenne. CepoBOIOPOAHAs U CepHUCTas KHUCIOThl. CepHas
KHCIIOTa U €€ COJIM, MX TIPUMEHEHNE B HApOJHOM X03stiicTBe. KauecTBeHHast peakius Ha Cynb(haT-uoH.

A3zor. CtpoeHue aroma ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOT0O BellecTBa. AMMMAK, CTPOEHHUE, CBOMCTBA,
nojiyyeHue u npuMmenenue. Conu aMMoHus, ux cBoiictBa U npumeHenune. Oxkeunel azora (II) u (IV). Azornas
KHCIIOTa, €€ CBOWCTBa M mpuMeHeHue. HwuTpaTtel W HUTpUTH, NpodIeMa UX COJEpKaHUS B
CEJIbCKOXO3SIICTBEHHOM MPOTYyKIMH. A30THBIE yIOOpPEHMSL.

®ocdop. Crpoenne aToma, aIOTPONHs, CBOWCTBA Oenoro u KpacHoro ¢ocdopa, UX NpPUMEHEHHE.
OcHoBHble coennaenust: okcua hocdopa (V), oprodocdopnas kucimora u pocharsr. DocopHbie yI0OpeHUS.

Vraepon. CrtpoeHue aToma, ajuIOTPOIHs, CBOMCTBAa aJUIOTPOIHBIX MOAMDUKAIMKM, NpPUMEHEHHE.
Oxcunst yraepoaa (II) m (IV), ux cBoiictBa u npumeHeHne. KauecTBeHHas peakius Ha YIICKUCIBIN Tas.
KapOonaTsl: kanbpIuT, coaa, MoTaml, UX 3HA4€HUE B MPHUPOJIE W JKU3HM deloBeka. KauecTBeHHas peakiusi Ha
KapOOHAT-HOH.

Kpemuuit. Crpoenue atoma, KpHUCTaNIMYECKHM KpeMHUI, ero cBoiictBa W mnpumeHeHue. Okcupg
kpemuus (IV), ero mpupoansie pazHoBUIHOCTH. CHIMKaThl. 3HaYEHHE COEAMHEHUN KPEMHHUS B >KMBOU U
HexxuBor npupoje. [ToHsATHE 0 CUITMKAaTHOM MPOMBIIIIEHHOCTH.

Jemoncrpanuu. OOpa3Lpl raloreHoB — MPOCThIX BellecTB. B3anMozeiicTBre rajJoreHoB ¢ HaTpUEM,
anoMUHMEM. BeITecHeHne X10poM Opoma Ui MOoJa U3 PaCTBOPOB UX COJIEH.

B3anmoneiicTBre cepbl ¢ METAIIIAMH, BOJOPOIOM U KUCIOPOIOM.

B3anMozneicTBuE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI ¢ Menpro. llormomenuwe yriem
pPacTBOpPEHHBIX BEIIECTB WM Ta30B. BoccranoBienme meanm m3 ee okcupa yriem. OOpasisl MPHPOIHBIX
COeMHEHMI XJI0pa, cepsl, hocdopa, yriaepoaa, kpeMauss. OOpa3ibl BaXHEHITUX ISl HAPOJTHOTO XO3SHCTBA
cyib(haToB, HUTPATOB, KapOOHATOB, (pochaToB. OOpa3Ikl CTEKIIA, KEPAMUKH, IIEMEHTA.

Jlabopamopnsie onvimor. 7. KauecTBeHHas peakuusi Ha XJopuA-uoH. 8. KadecTBeHHas peakuus Ha
cyabdaT-uoH. 9. PacnoznaBanue coneit ammonus. 10. [Tomyuenue yriekucioro rasa u ero pacrno3HaBaHHE.
11. KauectBeHHass peakuus Ha KapOoHaT-woH. 12. O3HakOMJIEHME C NPUPOAHBIMU CHJIMKaTaMu. 13.
O3HaKOMJIEHHE C TPOAYKIUEH CUIMKATHOW MPOMBIIIICHHOCTH.



Ilpakmuueckas pavboma Ne 2 «IlonydeHnue, coOupaHue U pacrio3HaBaHKUE T'a30B)
Ilpakmuueckas pavoma Ne 3 «IlonydeHre coeIMHEHUI HEMETAIIOB M U3YYCHUE UX CBOMCTBY
Tema 3 Oprannveckue coequnenus (10 yacon)

[Ipenmer wu3ydeHuss opraHuueckod xumuu. OCOOEHHOCTH OpraHMueckux BemiecTB. OCHOBHbBIC
MOJIOXKEHUSI TeOpUuu xuMuueckoro ctpoeHuss A.M. byrneposa. Ilonstue romosnoruyeckoro psjga. CBoicTBa
aJIKaHOB, AJIKEHOB, CIUPTOB, KAPOOHOBBIX KUCIIOT, )KUPOB, OCIIKOB, YIIIEBOOB, IIOJIUMEPOB.

Tema 4 O00061eHHe 3HAHMIA 10 XUMHH 32 KyPC OCHOBHO¥ 1IK0JIbI (6 4acoB)

Ilepuonnueckuit 3akoH u Ilepuoanueckass cuctema xumudeckux 3nemeHtoB [I. M.Menneneesa.
OU3NYECKUI CMBICI TOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMEpPOB TEpUOAa U TPYIIBL. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COCIUHEHMI B MEPHOJaxX U IPyMIax B CBETE MPEACTABICHUN O CTPOSHUH
aTOMOB DJIEMEHTOB. 3HaueHue [lepuoandeckoro 3akoHa.

Buapsl xuMHYeCKUX CBSI3€W M THUIIBI KPUCTAINTMYECKUX pelIeToK. B3anuMoCBsA3b CTpOEHUS U CBOWCTB
BEIIIECTB.

Knaccudukamms XUMAYECKUX PEaKIuil 0 pa3IndHbIM Mpu3HaKaM. CKOpPOCTh XUMUYECKUX PEaKIui 1
dakrTopel, Brustone Ha Hee. OOpPaTUMOCTh XMMHUYECKHUX PEAKIUH M CIIOCOOBI CMEIICHUS XHMHUYECKOTO
paBHOBECHS.

[Ipocteie u cioxkHble BemecTBa. MeTamnbl U HemeTaibl. OKCHIIBI U THIPOKCUIBI (OCHOBaHUSA,
KHCIIOTBI, aM(OTEpHbIE TUAPOKCUIBI), coiu. VX coctaB, kiaccupukanus 1 oOIme XMMHYECKHUEe CBOMCTBA B
CBETE TEOPUHU FJEKTPOIUTHUECKON TUCCOLUALIUH.



TemaTuueckoe IVIAHUPOBAHHUE 110 XUMHUHA

«BBoanbIil Kype» 7 kaace, (1 yac B Hegemro, Beero 34 yaca)

KoanuecTBo KoaunuecTtBO
Ne KoaudecTBo 4acoB
HasBanmue pa3aesna (Tembl) KOHTPOJIbHBIX NMPaKTHYECKUX
n/n Ha U3y4eHHe
padot padot
1. | Temal. 11 5
XuMus B lIeHTPe eCTECTBO3HAHUS
2. | Tema 2. MaTemaTn4eckue 9 1 1
pacuyeTbl B XUMHH
3. | Tema 3. SIBieHus1, MpoUCXOasilIne 11 1 1
¢ BelllecCTBaMu
4. | Paccka3bl IO XUMHUH 3
Hroro 34 4 2
TeMaTnuyeckoe NIIAHNPOBAHUE 110 XUMMH, 8 Kiacce, (2 yaca B Hepel0, Bcero 68 yacos)
KoauuecTtBO KoauuecTtBO
Neo KoaudecTBo 4acoB
Ha3Banmue pa3aena (Tembl) KOHTPOJIbHBIX NPAKTHYECKUX
n/n Ha U3yYeHHe
pador pador
1. | BeneHue 5 2
2. | Tema 1.ATOMBI XUMHYECKUX 8 1
JJIEMEHTOB
3. | Tema 2.ITpocThie BemiecTBa 7
4. | Tema 3.CoequHeHNe XUMHUYECKAX 15 1 1
DJIEMEHTOB
5. | Tema 4.13menenus, 11 1 1
MIPOUCXOSAIINE C BEIIECTBAMHU.
6. | Tema 5. 21 3 1
PactBopenue. PacTtBopsl.
CaoiicTBa pacTBOpOB
AJIEKTPOJIUTOB.
Hroro 68 7 4
TemaTnuyeckoe NJaHupoBaHMe MO XMMUH, 9 Ki1ace, (2 yaca B HeleJ110, Bcero 68 yacon)
KoanugecTBoO KoaungecTBoO
KoandecTBoO
Ne HasBanme pasaesia (Tembl) YACOB HA KOHTPOJIbHBIX NPaKTHYEeCKUX
n/n
H3ydeHne pador pador
1. | IloBTOpEHNE OCHOBHBIX BOIIPOCOB 4
Kypca 8 kiacca.
2. | Tema 1.
18 1 1
Mertamnsl
3. | Tema 2.
27 3 1
Hemeramnsl
4. | Tema 3. 12
OpraandecKkue COeTMHECHHS
5. | O6001eHNEe 3HaHUH 10 XUMUH 34 7
KYpPC OCHOBHOM HIKOJIBI
Hroro 68 4 2







