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IHosicuuTeabHAA 3aNMCKA
PabGouast nmporpamma ydyeOHOTO Kypca «XHMHS» aapecoBaHa ydammmcs 8-9 KiaccoB IS
0a30BOro ypoBHs 00y4eHUS 1 pa3padoTaHa HA OCHOBe:
- crarbu 12 @enepanbHoro 3akoHa ot 29.12.2012r. Ne273-®3 «0O6 obpa3oBaHuu B

Poccutickoit ®deneparuny, OyHaaMEHTAIBHOTO si/ipa coepkaHus obmero oopasoanus (2009);

- denepanbHOr0 rOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OOLIEro oOpa3oBaHMA,
yrBepkaeHHbIH [Ipukazom Munucrepcta obpasoBanust Poccuiickoiit @enepauuu ot 17 nexadps 2010
r. Ne 1897, ¢ mnocienylomuMu H3MEHEHUSMU C W3MEHEHUSMM, BHECEHHBIMU IIPUKAa30M OT
31.12.2015roma Ne 1577,

- TpeGoBanuii Kk pe3yinbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTENbHON MPOrPaMMBbl OCHOBHOTO
obmiero o0pa3oBaHus, MPEICTABICHHBIX B (elepaJbHOM TIOCYyJapCTBEHHOM 00pa30BaTebHOM
cTaHzapTe o0uiero o0pa3oBaHusl BTOPOIo MOKOJICHMUS;

- IIpumepHOM MPOrpaMMBbl IO XMMHUH;

- Ilporpammbl pa3BuTHs © (OPMHPOBAHUS YHHBEPCAIBHBIX YYEOHBIX ICHCTBUH LIS
OCHOBHOT0 00111eT0 00pa3oBaHusl.

- [Iporpammsbl aBTOpCKOTO KoulekTuBa noj pykoBoacteoM O.C.I'aGpuensna.

YCcnemHocTh U3y4yeHusl XUMUU CBSA3aHa C OBJIAJICHUEM XMMHUYECKUM SI3BIKOM, COOJIIO/ICHHEM
mpaBwi1 Oe3omacHOW paboOThl TPU  BBIMOJHEHWHM XUMHYECKOTO OSKCIIEPUMEHTa, OCO3HAHUEM
MHOTOYHUCJICHHBIX CBS3€d XHMHH C JPYyrUMU TpeJAMETaMH IIKOJBbHOTO Kypca. [7aBHON wuaeeit
MPOTrpaMMBbI SIBJISIETCSl CO3JjaHUE 0a30BOTO KOMIUIEKCAa OTIOPHBIX 3HAHUN MO XUMUH, BBIPAKEHHBIX B
(dhopme, COOTBETCTBYIOIIEH BO3PACTY OO0 yUAIOIIMXCA.

B comepxaHuu JaHHOrO Kypca MPEACTAaBIEHbl OCHOBOIIOJIAralolIME€ XUMHYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME M3YYEHHE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTpPOEHHUs, MPOTHO3UPOBAHHWE CBOWCTB BEIIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMHUYECKHUX TMPEBPAIICHUN U IyTSH YIpaBICHUS WUMHU B LEISAX TMOJTYICHHS BEHISCTB U MATEPHAIIOB.
TeopeTnueckyto OCHOBY H3Y4YCHHS HEOPTaHMUYECKOW XHMHH COCTaBJISIET aTOMHO-MOJICKYJISIPHOE
yuenue, [lepnonnuecknii 3axkon [I.1. MenzaeneeBa ¢ KpaTKUMH CBEJICHUSIMA O CTPOEHUHU aTOMa, BUJIaxX
XUMHUYECKOH CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKITUH.

B wu3yueHuMM Kypca 3HAYUTENbHas pOJb OTBOJUTCS XHMHYECKOMY OKCIIEPUMEHTY:
MPOBEJICHUIO TPAKTUYECKUX U JAO0OPATOPHBIX pPAabOT, OMUCAHUIO PE3YyNbTaTOB YYCHHUYECKOTO
AKCIIEPUMEHTA, COOTIOACHUIO HOPM U MTpaBUJI O€301acHOi paboThl B XUMUUECKOH J1ab0opaTOpUH.

OcCHOBHBIE 32124 M3YYEeHHs XMMHH B IIKOJI€:

*  (opmupoBaTh y 00yUaromuxcs yMEHHUS BUACTh U MMOHUMATh [IEHHOCTh 00pa30BaHUsl, 3HAYUMOCTh
XUMHYECKOTO 3HAaHUSA JUIS KaXJIOr0 4YelOoBeKa HE3aBUCUMO OT ero mpodecCHOHATBHOM
NeSATeTbHOCTH;

* ¢opMHpOBaTh MPEACTABICHUS O XHWMHUYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHUPa; YMEHUS OOBSACHATH OOBEKTHI U TIPOIECCHI OKPYKAIOIIEH JeHCTBUTETbHOCTH, UCTIONB3YS IS
3TOTr0 XMMHUYECKUE 3HAHNUS,

* OBJAJEBaTh METOJAMU HAYYHOTO MO3HAHUS A OOBSICHCHHUS XUMHUYECKHX SIBICHUN U CBOWCTB
BEILIECTB, OLEHKH POJM XUMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH M ITOJYYEHUMH HOBBIX
MaTepuaios;

* BOCHUTHIBATH YOEXKIECHHOCTh B MO3UTHUBHOI pOJMM XMMHUU B KM3HHM COBPEMEHHOIO OOIIECTBA,
HE0OXOIMMOCTH TPAMOTHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO M OKPYXKAIOIIEH cpeie;

* MPUMEHATH TMOJYYCHHBIC 3HAHWK i OE30MAaCHOTO HCIIOJNB30BAHMS BEUIECTB U MaTepUaloOB B
OBITY, CEJIbCKOM XO3SIIICTBE U Ha MPOU3BOJICTBE, PEIIEHUsI MPAKTUUECKHUX 3a7a4d B IOBCEIHEBHOM



KU3HMU, NIPEAYNPEKACHUS ABICHUN, HAHOCAIIUX BpeJl 310POBbIO YEJIOBEKA U OKPYXKAIOLLEH Cpele;

* pa3BUBaTh II03HABATEJIbHBIE MHTEPECHl, WHTEIJICKTyaJlbHbIE M TBOPYECKHE CIIOCOOHOCTHU
y4aluxcs B MPOLECCe U3YYEHUSI UMU XMMUYECKOM HAayKU U €€ BKJIaJa B COBPEMEHHBIN Hay4HO-
TEXHUYECKUW MPOrPeCC;

* (opmupoBaTh BaKHEUIINE JOTUYECKUX OIMEpalii MBIIUICHUs (aHATU3, CHHTE3, 0000IIeHue,
KOHKpEeTH3alusi, CPaBHEHUE U JIp.) B IPOIECCE MO3HAHUS CUCTEMbl BAKHEHIIINX MOHSITUHA, 3aKOHOB
Y TEOPUM O COCTABE, CTPOEHUU U CBOMCTBAX XUMHUYECKHUX BEILIECTB;

* OBJaJeBaTh KIIOUEBBHIMU KOMIETCHUUSIMH (y4eOHO-II03HABATEIbHBIMU, HH(GOPMAIMOHHBIMH,
OEHHOCTHO-CMBICJIIOBBIMU, KOMMYHI/IKaTI/IBHBIMI/I).

Mecmo npeomema 6 bazucrom yuebuom niaue

Pabouas mporpamma paszpaboTaHa Ha OCHOBE (peliepanbHOr0 6a3MCHOr0 y4eOHOro IUIaHa Jyis
001eo0pa3oBaTeNbHBIX yUpekaeHnii PO, B COOTBETCTBMU C KOTOPHIM Ha M3Yy4eHHE Kypca XHMHUH Ha
CTYIIEHU OCHOBHOTO o01miero oopasoBanus BblaeneHo 140 yacos, To ecth B 8-9 kimaccax mo 2 yaca B
HEIEI0.

KosinyecTBO rofoBBIX M y4eOHBIX YacoOB IO KJIAcCaM MOXKET U3MEHSTHbCS B 3aBUCHUMOCTH OT
KaJIeHJAapHOro rpaduka IIKOJbl, YTBEPKACHHOIO Ha Hayano yueOHoro roja. Ilporpamma peanusyercs
Ha ocHOBe wucnonb3zoBaHuss YMK, pexomeHnoBaHHOro MUHUCTEPCTBOM O0O0pa30BaHUS U HAYKH
Poccuiickoit ®enepanuu:

Hcnons3yemsbiit YMK:

1. 'abpuensau O. C. Xumus. 8§ kinace, yueOHHK i 001eoOpa3oBaTenbHbIX. yupexaenuit/ O.C.
I"aGpuensH.

2. I'abpuensa O. C. Xumus. 9 kiace, ydeOHHK Ji71s1 001eo0pazoBaTenbHbIX yupexaenuit/ O.C.
["aOpuenss.

I[Inanupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE PEe3YJbTAThI

1.Poccuiickass rpaxkaaHckas WIAEHTUYHOCTh (IIATPUOTH3M, yBakeHHe K OtedecTBy, K
MPOLUIOMY M HAcCTOAILIEMY MHOTOHAlIMOHAJIILHOTO Hapona Poccuu, 4yBCTBO OTBETCTBEHHOCTH U JI0JITa
nepen Pomgunolt, naentudukanus ceds B kauecTBe rpaxaaHuHa Poccuu, cyObeKTUBHAS 3HAYUMOCTD
HCIOJIb30BAaHUS PYCCKOTO sI3bIKa M A3BIKOB HapoAoB Poccuu, oco3HaHME M ONIYIIEHHE JTMYHOCTHOMN
COIIPUYACTHOCTU CyJb0Oe poccuiickoro Haponaa). Oco3HaHHE STHUYECKOW MPHUHAIJICKHOCTH, 3HAHHE
UCTOpUH, fA3BIKA, KYJIBTYpPBl CBOETO HapoJa, CBOET0 Kpas, OCHOB KYJIbTYPHOI'O Haclleusi HapoJ0B
Poccun u uenoBedecTBa (MACHTUYHOCTh YEJIOBEKA C POCCHMCKON MHOTOHALMOHAIBHON KYJIBTYpOIl,
COIIPUYACTHOCTh MCTOPHUM HApOJOB U TOCYAAPCTB, HAaXOJIMBIIMXCA HA TEPPUTOPUU COBPEMEHHOMN
Poccun); wuHTepropu3anus TyMaHUCTHUECKHUX, JIEMOKPATUYECKUX U TPAJUIMOHHBIX II€HHOCTEH
MHOTOHAIIMOHAIBHOTO poccHuiickoro obmectBa. OCO3HAHHOE, YBAaXXHUTEIbHOE U J0OpOXKeIaTelbHOe
OTHOILIEHUE K UCTOPWH, KYJIbTYpPE, PEIUTrHH, TPAAMIMUAM, S3bIKaM, LEHHOCTAM HapoJoB Poccum u
HapoJI0B MHpaA.

2. TOTOBHOCTh M CHOCOOHOCTh OOYYAMOIMIMXCS K CaMOPA3BUTHIO M CaMOOOpa30OBaHHMIO Ha
OCHOBE MOTHBAIlMM K OOYyYEHUIO M MO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BHIOOPY U
MTOCTPOCHUIO JaJIbHEHIIIeH MHANBUAYATLHON TpaeKTOpHK 00pa30BaHMs Ha 0a3e OPUEHTUPOBKU B MHUPE
npodeccuit U mpodeccHOHANBHBIX MPEANOYTEHUH, € YYEeTOM YCTOMYMBBIX MO3HABATEIbHBIX
UHTEPECOB.



3. Pa3zBuToe MopalibHOE CO3HaHHME M KOMIETCHTHOCTh B PEIICHUU MOPATIBHBIX MPOOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hOpMUPOBAHNME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEJICHUS,
OCO3HAaHHOTO U OTBETCTBEHHOIO0 OTHOIIEHHS K COOCTBEHHBIM IOCTyNKaMm (CHOCOOHOCTh K
HPABCTBEHHOMY  CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXXKUTEIBHOE OTHOLIEHHE K
PEIUTHO3HBIM YYBCTBAaM, B3IUIAJAM JIIOACH WM UX OTCYTCTBHMIO; 3HAHHE OCHOBHBIX HOPM MOpAJIH,
HPABCTBCHHBIX, IyXOBHBIX HJCAIIOB, XPAHHUMBIX B KYJIBTYPHBIX TpaJulMsiX HaponoB Poccuw,
TOTOBHOCTb Ha HMX OCHOBE K CO3HATEJIbHOMY CAaMOOTPAaHHYEHHUIO B TIOCTYIKAaX, IIOBEICHUH,
pPacTOYUTENFHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBAaX CBETCKOM 3THKH,
KYJIBTYPBl TPAJAWIMOHHBIX PEIUTUH, WX POJIH B Pa3BUTHH KyIbTypel U HcTOpuH Poccuum u
YeJIOBEYECTBA, B CTAHOBICHHHM TPAXXKTAHCKOTO OOIIECTBA W POCCHICKOW TOCyIapCTBEHHOCTH;
MMOHMMAaHKE 3HAYEHUS] HPAaBCTBEHHOCTH, BEPHI M PEJINTUU B KU3HU YEIOBEKa, CEMbU U 00IIECTBA).

4.CpopMHpPOBaHHOCTH OTBETCTBEHHOT'O OTHOILIEHHS K YUYCHHUIO; YBAXUTEIHHOIO OTHOUICHHUS
K TpyAy, HAJIMYHME OMbITA YYacTUS B COLMAIBHO 3HAYMMOM Tpyne. Oco3HaHHWE 3HAYCHHS CEMbU B
KM3HHU YeJIOBEKa W OOIIecTBa, MPUHATHE IICHHOCTH CEMEWHOM KM3HH, YBaXHUTEIbHOE M 3a00TIIMBOE
OTHOIIICHUE K YJIEHAM CBOEU CEMbHU.

5. ChopMupOBaHHOCTH IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOW IMPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE, KYJIBTYpHOE,
S3BIKOBOE, IyXOBHOE€ MHOT000pa3ue COBPEMEHHOT0 MUpA.

6. Oco3HaHHOE, YBAXKUTENbHOE U AOOPOKENATEIIbHOE OTHOILIEHUE K JPYTOMY YEJIOBEKY, €ro
MHEHHIO, MHUPOBO33PEHUIO, KYIbType, S3bIKY, Bepe, TPaKIAaHCKOH MO3uIuH. ['OTOBHOCTH W
CIOCOOHOCTh BECTH JHAJIOT C JPYTMMH JIIOJbMH W JIOCTHTaTbh B HEM B3aWMOIIOHHUMAHUS
(mpenTudukanms ceds Kak MOJHOMPABHOTO CyOBEKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa O JIUAJIOry, FOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3za JOMYCTHMBIX CIIOCOOOB
JManora, TOTOBHOCTh K KOHCTPYHPOBAHMIO MpoIlecca Auanora Kak KOHBEHIIMOHUPOBAHUSI UHTEPECOB,
IpoIielyp, FOTOBHOCTb U CIIOCOOHOCTH K BEICHUIO IIEPETOBOPOB).

7. OCBOGHHOCTH COITMAIIBHBIX HOPM, TIPABWJI TOBEJICHHSI, POJIeH U ()OPM COIMATIBHOMN KU3HU B
rpynmax u cooOmiecTBax. YdyacThe B IIKOJBHOM CaMOYIPaBIEHUU W OOIIECTBEHHOW >KHU3HH B
mpenenax BO3PACTHBIX KOMIIETEHLMH C Y4eTOM PETHOHAJbHBIX, 3THOKYIBTYpPHBIX, COLIMATIBHBIX U
HKOHOMHUYECKUX 0CcoOeHHOCTeH ((popMUpOBaHME TOTOBHOCTU K YYacTHIO B IPOLECCE YNOPSAIOYSHUS
COLIMAJIbHBIX CBSI3€M M OTHOIIEHUH, B KOTOPHIE BKIIOYEHBI U KOTOpBhIE (POPMHUPYIOT CaMH ydallnecs;
BKJIFOUEHHOCTh B  HEMOCPEJICTBEHHOE TPa)XTaHCKOE Yyd4acThe, TOTOBHOCTh YYacTBOBaTh B
KHU3HEIEATSILHOCTH TIOJIPOCTKOBOTO OOIIIECTBEHHOTO 00BeTMHEHHS, MPOAYKTHBHO
B3aUMOJICHCTBYIOIIETO C COIMATIBLHON CPEON M COIMAIbHBIMU MHCTUTYTaMU; UACHTUUKAIUSA ceOs B
KadyecTBe CyOBEKTa CONHAIBHBIX MpeoOpa3oBaHU, OCBOEGHHE KOMIIETEHTHOCTEH B  cdepe
OpPTaHU3aTOPCKOW  NIESATETHbHOCTH;,; WHTEPHOPHU3ALUs IIEHHOCTEH CO3HMIATEIhbHOTO OTHOIIEHHUS K
OKpY>Karoliel JAeHCTBUTEIbHOCTH, HEHHOCTEH COIUAIbHOTO TBOPYECTBA, LIEHHOCTH MPOIYKTUBHON
OpraHM3aliil COBMECTHON IEATEIHHOCTH, CaMOpealM3alliil B TPYIIE U OpraHU3aliH, IIEHHOCTH
«IPYroro» Kak paBHOIPABHOTO MapTHEpa, GopMUpOBaHUE KOMIETCHIIMIA aHAIN3a, MPOSKTUPOBAHMSI,
OpraHu3alMK JEATENbHOCTH, pedIeKCud U3MEHEHHH, CIoCOO0B B3aMMOBBITOJJHOIO COTPYIHHYECTBA,
CIoCcO00B pean3aliuu COOCTBEHHOTO JIUIEPCKOTO MOTSHITHAIA).

8. ChopMHupOBaHHOCTH IIEHHOCTHU 3I0POBOTO M 0€30MacHOT0 00pa3a KU3HU; HHTEPHOPHU3AIUS
MPaBWJI MHAUBUYaTFHOTO U KOJUICKTHBHOTO O€30MaCHOTO MOBEACHUS B UPE3BBIUANHBIX CUTYAIIHSX,
YTPOKAIOIIUX KU3HU U 37J0POBbIO JIFO/ICH, PAaBUJI MOBEJCHIS Ha TPAHCIIOPTE U HA IOPOTax.

9. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHMUSA YEpPe3 OCBOCHHE XYA0KECTBEHHOTO HACIEIHs
HaponoB Poccum u Mupa, TBOpPYECKOH MEATEIBHOCTH JSCTETHYECKOTO Xapakrepa (CrocoOHOCTH
MOHUMATh XYJI0’)KECTBEHHBIC TPOW3BEICHUS, OTPAXKAIOUINE Pa3HBIE ATHOKYJIBTYPHBIC TPaIUIINH,
c(OPMHPOBAHHOCTh OCHOB XY/IOKECTBEHHOH KyJIbTYyphl OOy4aroIMxcs Kak YacTH HUX oOmen



IYXOBHOW KYJIBTYpPBI, KaK 0cO0OT0 croco0a MO3HaHMS KH3HU U CPEICTBA OpPraHHU3AIMN OOIICHHUS,
ACTETUYECKOE, HSMOIMOHAIBHO-IIEHHOCTHOE BHJEHUE OKPYKAIOIIEr0 MHpa; CIOCOOHOCTh K
SMOLMOHAIBHO-LIEHHOCTHOMY OCBOEHHUIO MUPA, CAMOBBIPAXKEHHUIO U OPUEHTALIMH B XY 0KECTBEHHOM U
HPaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPhl, YBaXXEHUE K MCTOPUU KyJIbTypbl cBoero OreuecTsa,
BBIPOKEHHOW B TOM 4YHCJIE€ B IIOHUMAaHUM KpacoTbl YEJIOBEKa; MNOTPEOHOCTh B OOIIEHUU C
XYZ0)KECTBEHHBIMH TIPOM3BEACHUSAMH, CHOPMHPOBAHHOCTh AKTMBHOTO OTHOIICHHS K TPaJUuLUsIM
XYJ0KECTBEHHOU KYJbTYPbI KaK CMBICIIOBOM, 3CTETUYECKON U TMUHOCTHO-3HAYMMON LIEHHOCTH).

10. ChopMHUpOBaHHOCTH OCHOB 3KOJIOTHYECKOM KYJIBTYPBhI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, HAaJU4YUe OIbITa SKOJOIMYECKH OPUEHTHUPOBAHHOMU
pedIeKCUBHO-OIICHOYHONW U MPAKTUYECKOW NEATEIbHOCTH B KU3HEHHBIX CUTYyalUsiX (TOTOBHOCTH K
UCCIIEIOBAHUIO IIPUPOJABI, K 3aHITHSIM CEJIbCKOXO3SIMICTBEHHBIM TPYAOM, K XYA0XKECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO MPHUPOJAbI, K 3aHATUAM TYpPU3MOM, B TOM YHCIE BSKOTYpPHU3MOM, K
OCYILIECTBICHUIO TIPUPOJIOOXPAHHOM EATEIBHOCTH).

MeTanpeaMeTHbIE Pe3YJabTAThI

Pezynamuenvie YY/[

1. YMeHue camMOCTOSITENIbHO OMPENENATh 1eJId 00y4YeHHs, CTaBUTh U (OPMYJIUPOBATH HOBBHIE
3ajaud B yuyeOe U I103HABATEIbHOW JEATEIbHOCTH, pa3BUBaTb MOTUBbI M MHTEPECHI CBOEH
ITO3HABATEIBHON JIEATEIbHOCTH.

Obyyarowuiicsa cmodcem:

® aHAJIM3UPOBATH CYIIECTBYIOIIME U IUIAHUPOBATh OyAyIiue o0pa3oBaTeNIbHbIE PE3YIbTaThI;

® OIpeNesITh COBMECTHO C MEJAroroM KpUTEPHM OLIEHKH IUIAHUPYEMBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB;

® UJACHTU(GUIMPOBATH MPEMATCTBHUS, BO3HUKAIOUIME TMPU JOCTHKEHMH COOCTBEHHBIX
3aMJIaHUPOBAHHBIX 00PA30BATEIbHBIX PE3YIIbTATOB;

® BBIJIBUTATh BEPCUU MPEOAOJICHUS MPENsATCTBUH, (GOPMYIUpOBATh TUIOTE3bI, B OTAEIBHBIX
Clly4asX — IPOTHO3UPOBATh KOHEUHBIN PE3yibTar;

® CTaBUTH LIeTb U (POpMyNIHpOBaTh 3aJaud COOCTBEHHOW 00pa30BaTEIbHOU JIEATENBHOCTH C
YUETOM BBISIBJIEHHBIX 3aTPYIHEHUN U CYIIECTBYIOIIUX BO3MOXHOCTEN;

000CHOBBIBaTh BbIOpaHHBIE TMOAXOJIbI M CPEACTBA, HCIOJb3yeMbIe JUISl JIOCTHXKEHUS
0o0pa30BaTeNbHBIX PE3YIHTATOB.

2. YMeHHe CaMOCTOSTENFHO TIUIAHHPOBATh WYTH JOCTWKCHHsS IIeJied, B TOM YHCIIe
aJIbTepHATHBHBIE, OCO3HAHHO BbIOMpaTh HambOonee 3(h(PEeKTHBHBIE CIOCOOBI peIIeHUs YYEOHBIX H
MO3HABATENbHBIX 33/1a4.

Obyuarowuiicst cmodicem:

® omnpenensiTh HeoOXOAMMbIE JEUCTBUS B COOTBETCTBUM C y4yeOHOM M TMO3HaBaTEIbHON
3ajjaueil U COCTaBJIATh AITOPUTM UX BBINOJIHEHMS;

® 00OCHOBBIBAaTb W OCYHIECTBIATH BBIOOp Hambosee 3()(PEeKTUBHBIX CIIOCOOOB peIICHUs
y4eOHBIX U IMO3HABATEIbHBIX 33]a4;

® ONpefesITh/HaXOAUTh, B TOM UHUCIE U3 TPEAJOKEHHBIX BAPHAHTOB, YCIIOBHUS IS
BBITIOJTHEHUS Y4€OHOW U MMO3HABATEIBHON 3aa4K;

® BBICTpauBaTh KU3HEHHbIE IUIaHBI HAa KpPaTKOCPO4YHOE Oynyiiee (ONpelesaTh IeeBble
OpHEHTHUDBI, (HOpPMyIUpPOBaTh aJCKBaTHblE WM 3aJauyd M Ipe/ularatb JACUCTBUS, YKa3blBasg U



00OCHOBBIBAS JIOTHYECKYIO MTOCIEA0BATEIHHOCTD II1aroB);

® BHIOMpATH U3 MPEJIOKCHHBIX BAPUAHTOB M CAMOCTOSITEIIbHO UCKATh CPENICTBA/PECYPCHI IS
pEIICHUS 3a/1a49k/ TOCTIKEHUS eI,

® COCTaBJAITh IUIAH PEIICHHS NPOoOJeMbl (ONMUCHIBATh JKU3HCHHBIM IMKJI BBITIOJHEHUS
MIPOEKTA, AJITOPUTM MPOBEACHUS UCCIICIOBAHMUS ),

® OmpeAc/ATh MOTCHIMANIBHBIC 3aTPyIHEHUS NPH PEIICHHH y4eOHOW W IMO3HaBaTEIbHOM
3a/1a4d ¥ HaXOJIUTh CPEACTBA IS UX YCTPAHCHUS,

® OIUCHIBATH CBOW OIBIT, OQOPMIISsS €ro AJIs MepeAadd IPYTUM JIFOASIM B BUJE alTOPUTMA
pelieHus: paKTUYECKUX 3a]1a4;

® IJIJAaHUPOBATh M KOPPEKTUPOBATH CBOIO MHJIMBUIYyATIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTHh CBOM JEHCTBHUSI C IUIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYIIECTBIISATH
KOHTPOJb CBOEH NEATEIBHOCTH B MPOIECCE JOCTUKEHHS Pe3yabTaTa, OMpeeNaTh CIOCOObI NeHCTBUM
B paMKax MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUH C
M3MEHSIOIIENCS CUTYalluEeH.

Obyuarowuiica cmooicem.

® pa3IMYaTh PE3YNIbTATHI U CIIOCOOBI JICUCTBUN TIPH JTOCTHIKECHUH PE3YIIbTATOB;

® OmpeesIiTh COBMECTHO C MEIaroroM KPpUTEpUHU JOCTHKEHUS IJIAHUPYEMbIX Pe3yabTaToB U
KpUTEPUHU OLICHKH CBOEH Y4eOHOH eaTelbHOCTH;

® CHCTEMaTH3UpOBaTh (B TOM YHCIIC BBIOMpaTh NPHOPUTETHBIC) KPUTEPUU TOCTHIKCHHS
IUTAHUPYEMBIX PE3YJIbTATOB U OIICHKU CBOEH JESTENbHOCTH;

® OTOMpaTh WHCTPYMEHTHI JJIS OLIGHUBAaHUS CBOEH JEATEIbHOCTH, OCYIIECTBIISITh
CaMOKOHTPOJIb CBOEH JCSITEIHHOCTUA B paMKax MPeAJIOKEHHBIX YCIOBUN U TPEOOBAHMIA;

® OIICHUBATH CBOIO JICATEIBHOCTb, aHATU3UPYS U apTyMEHTUPYS MPUYUHBI JOCTHKEHUS WIIH
OTCYTCTBUSI INIAHUPYEMOTO Pe3yIbTaTa;

® HAXOJUTh HEOOXOAMMBIE U JOCTATOYHBIE CPEACTBA JIs BHIMOTHEHHs YUeOHBIX NEHCTBUI B
MU3MEHSIOIIENCS CUTYalluu;

® paboTasi MO CBOEMY IUIaHYy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO IESITEIHHOCTh HAa OCHOBE
aHalM3a W3MEHEHHH CHUTyallMu [AJis TOJIyUYeHHUs 3allllaHUPOBAaHHBIX XapaKTePUCTHK/TOKa3aTenen
pe3ynbTaTa;

® VCTaHABJIMBATh CBS3b MEXIY IIOJTYyYEHHBIMH XapaKTEPUCTUKAMU pe3ylbTara u
XapaKTEePUCTUKAMHU Tpoliecca AESTENbHOCTH U MO 3aBEPIICHUU ACSITENbHOCTU MpeJlarath U3MEHEHUE
XapaKTEPUCTHK IMpoLiecca JIsl OJYUYEeHUs! YIYyUIIEHHbBIX XapaKTePUCTHK PE3yNbTaTa;

® COOTHOCHUTB CBOM JICHCTBUS C 1IETBI0 O0yUEHUS.

4. VYMeHue OLEHUBaTh MPABWIBHOCTh BBIMOJIHEHUS Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILIEHUS.

Obyuarowuiicst cmodicem:

® OMpeeNsATh KPUTEPUU MPABUILHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHUST yUeOHOH 3a1a4u;

® AHATM3MPOBATh U OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTApHS IS
BBHITIOJTHEHUS Y4eOHOM 3a/1a4u;

® cBOOOJIHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH U CAMOOLIEHKH, UCXOMS U3
LETU ¥ UMEIOLIUXCS CPEJICTB;

® OIICHWBAaTh NPOAYKT CBOCH [EATEIBHOCTH 10 33JaHHBIM W/HIA CaMOCTOSITEIHLHO
ONPEIEICHHBIM KPUTEPUSIM B COOTBETCTBHH C LIETBIO I€ATEIBHOCTH;

® 00OCHOBBIBaTh JOCTH)KMMOCTH II€NIM BHIOpAHHBIM CIOCOOOM Ha OCHOBE OILIGHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;



® (UKCHPOBATh U AaHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5. Bragenue oCHOBaMU CaMOKOHTPOJISL, CAMOOLIEHKH, IPUHATHUS PEIIEHUH U OCYILIECTBICHUS
OCO3HaHHOT'0O BbIOOPA B yueOHOW U MO3HABATEIbHOMN 1€ATEIbHOCTH.

Obyuarowuiicst cmodcem:

® aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U IMO3HABATEIBHYIO EATEIBHOCTh U JICATEILHOCTh
Apyrux o0y4yaromuxcst B MPOIecce B3auMOIIPOBEPKH;

® COOTHOCUTh peajbHbIC U IJIAHUPYEMbIE PEe3YJIbTaThl MHIAMBUYalIbHOH 00pa3oBaTe/IbHON
NESTeNbHOCTM W JleNaTh  BBIBOABI O IPUYMHAX €€  YCHNEMHOCTH/3((EKTUBHOCTH WM
HeyCHemHOoCTH/Hea(h(PEeKTUBHOCTH, HAXOAUTh CIIOCOOBI BBIXOJa U3 KPUTHUECKON CUTYallUH;

® [IpUHUMAaTh pELIeHHe B Y4eOHOH CHUTyalluM M OLEHHMBAaTh BO3MOXXHBIE I1OCIIEACTBUS
IPUHATOTO PELICHHUS;

® ompeneniTh, Kakhe JIeHCTBUS IO PEHICHUIO0 y4eOHOW 3ajadd WM TapameTpbl ITHX
JEHCTBUM NPUBENHU K MOIYUYEHUIO UMEIOLIErocsl IPOAYKTa yueOHO! NesTENbHOCTH;

° JIeMOHCTPHPOBATH IPUEMBI perysum COOCTBEHHBIX
MICUXO(QH3UOTOTHYECKIX/IMOIIMOHAIBHBIX COCTOSHHM.

Ho3naeamenvnvie YY/[

1. VYMmeHume omnpenensTh IOHATHS, CO37aBaTh OOOOIIEHUS, yCTaHABIWBATH AHAJIOTHUH,
KJIACCU(UIIUPOBATh, CAMOCTOSTCIILHO BBIOMPATh OCHOBAHUS M KPUTEPUU Ul KIACCH(PUKAIUH,
yCTaHABIMBATh MIPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE PACCYXKIEHUE, YMO3aKITIOUCHUE
(MHAYKTHUBHOE, IETyKTUBHOE, TI0 aHAJIOTUH ) U JIeIaTh BHIBOJIBI.

Obyuarowuiicst cmodcem:

® T00MpaTh CIIOBA, COMOJYMHEHHBIE KITIOYEBOMY CJIOBY, OMpPEIENSIONINE ero MPHU3HAKU U
CBOMCTBA;

® BLICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIOUEBOTO CJIOBA M COMOAYUHEHHBIX
€MY CJIOB;

® BBIJICTISATH OOIIMI MPU3HAK WJIM OTJIMYKE JIBYX WJIM HECKOJIBKUX MPEJAMETOB WIH SIBIICHUN U
OOBSACHSTH UX CXOJICTBO WJIU OTIIUYHS;

® O0BEANHSTH MPEAMETHI U SIBJICHUS B TPYIIIHI IO OMpeAeNeHHBIM MPU3HAKAM, CPaBHUBATh,
KiaccuuIupoBath 1 000011aTh (haKThI U SBIICHNUS,

® Pa3INYaTh/BBIIEIATH SBICHUE U3 OOIIET0 psaa IPYTUX SBICHUH;

® BBIJICTATh TNPUYNHHO-CIICJICTBCHHBIC CBS3M HAOJIOMAEMBIX SBJICHUM WJIH COOBITHH,
BBISIBIIATH MPUYNHBI BOSHUKHOBEHUS HAOJIFOJAEMBIX SIBIICHUN WUJTH COOBITHIA;

® CTPOUTH PacCyXJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM M OT YaCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHUE Ha OCHOBE CPAaBHEHHUSI IPEIMETOB U SIBJICHUH, BBIAEISISI IPU ATOM HX
o01Ire MPU3HAKU U PA3INYHS;

® y3y1araTh MOJIYYCHHYI0 HHPOPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE PeIIaeMon 3a/1auu;

® CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMALINIO, HYKJAIOUIYIOCS B IPOBEpKE, MpeiaraTh U
MIPUMEHSATH CIIOCOO MPOBEPKHU JOCTOBEPHOCTH MH(POPMAIIHH;

® OOBSCHSTH SIBIICHUS, TIPOIIECCHI, CBS3HM M OTHOIIICHUS, BBISIBIISIEMBIE B X0/ TTO3HABATEIILHOM
Y UCCJIE0BATENbCKOM 1eATeIbHOCTH;

® BLISBJIIATH W HA3bIBaTh NPUYUHBI COOBITHS, SBJICHHS, CAMOCTOSTEILHO OCYILIECTBIISSA
MIPUYUHHO-CIICICTBCHHBIN aHATN3;

® JefaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHallM3a pPa3HbIX TOUYEK 3PEHUs, MOATBEPKIATh



BBIBOJ COOCTBEHHOI apryMeHTauMeﬁ NI CaMOCTOATCIIbHO IMOJTYYCHHBIMHA JaHHBIMU.

2. YMeHue co3/aBarh, IPUMEHATh U IPeoOpa30OBbIBaTh 3HAKW U CUMBOJIbI, MOJEIU U CXEMBI
JUIS pellieHus] y4eOHbIX U MTO3HABATENIbHbBIX 3a/1a4.

Obyuarowuiicst cmodcem:

® 0003HAYaTh CHUMBOJIOM M 3HAKOM IMPEAMET W/WJIH SIBIICHUE;

® OmpeneisaTh JOTHMYECKHE CBSI3W MEXIY MpeAMEeTaMHU H/WIKM SBJICHUAMU, O0O3HAYaTh
JTAaHHBIE JIOTUYECKUE CBS3H C TOMOIIbIO 3HAKOB B CXEME;

® co3JaBaTh aOCTPAKTHBIM WK pealbHbII 00pa3 nmpenaMeTa u/uiu SBICHUS;

® CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCJIIOBUI 3aJlauM U/UIH crioco0a ee pelIeHus;

® co3/laBaTh BepOalibHbIC, BELIECTBEHHbIE M HH(GOPMALMOHHBIE MOJIEIH C BbLICICHUEM
CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa I OIpe/eeH s Criocoba pelieHus 3a1a4yid B COOTBETCTBUHI
C CUTYyalHuew;

® TICPECBOIUTH CIIOKHYIO 110 COCTaBY (MHOTOACIIEKTHYIO) HH(POPMAIUIO U3 IPaQUIecKOro WiH
(dbopManr30BaHHOTO (CUMBOJIBHOTO) MIPEICTABICHHS B TEKCTOBOE U HA00OPOT;

® CTPOUTH CXEMy, aNTOPUTM JICHCTBHUS, UCHPABISATh WIH BOCCTAHABIMBATH HEU3BECTHHIN
paHee aNTOpUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 00bEKTe, K KOTOPOMY IIPUMEHSIETCSI QJITOPUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHaIM3UPOBATH/pedIEKCUPOBATh OMBIT Pa3padOTKU W peal3alui Y4eOHOTO MPOEeKTa,
UCCIIeIOBaHMs (TEOPETUUECKOr0, IMIUPUUYECKOT0) C TOUKU 3PEHUS PeUIeHUs MpoOIeMHON CUTYalluH,
JOCTUKEHHSI  TOCTaBJICHHOW IIed W/WIM Ha  OCHOBE  3aJlaHHBIX  KPUTEPUEB  OICHKHU
MPOJYKTa/pe3ynbTara.

3. CMBICIOBOE YTEHHUE.

Obyyarowuiics cmodcem:

® HaxoJIuTh B TeKcTe TpedyeMyro HH(pOpManuio (B COOTBETCTBUU C LEISIMH CBOEH
NeSTeNbHOCTH);

® OpUEHTUPOBAaThCS B COJEP)KAHWU TEKCTa, IIOHMMATh LEJIOCTHBIMH CMBICT TEKCTa,
CTPYKTYypUPOBATbh TEKCT;

® YCTaHaBJIMBAaTh B3aMMOCBSI3b OMUCAHHBIX B TEKCTE COOBITUH, SIBIEHUI, IPOIIECCOB;

® PE3IOMHUPOBATH INIABHYIO UJEI0 TEKCTA;

® 11peoOpa3oBbIBATh TEKCT, MEHSSA €0 MOJIAJIbHOCTD (BBIPAXKEHHUE OTHOIIEHUSI K COAEPKAHUIO
TEeKCTa, IeJIeByl0  YCTAaHOBKY  peYd), MHTEPHPETUPOBATH  TEKCT  (XYJOKECTBEHHBIH U
HEXYA0XECTBEHHBI — y4eOHbIN, HAYYHO-TIOMYJISIPHBINA, UHHOPMAIIMOHHBIH);

® KPUTHUYECKU OLIEHUBATh COJIEpKaHue U POpMy TeKCTa.

4. ®opMupoBaHME W PA3BUTHE DSKOJOTMYECKOTO MBILIUICHUS, YMEHHE NPHUMEHSATH €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHON MTPaKTUKE U MPOPECCHOHATBHON OpUEHTAIUH.

Obyuarowuiics cmodicem.

® OIpEe/IeIIATh CBOE OTHOIICHUE K OKpYXKAroIlel cpesie, K COOCTBEHHOM cpejie OOUTaHuUS;

® aHAIM3MPOBATH BIUSHHE 5SKOJIOIMUYECKMX (DAKTOpPOB Ha cpely OOMTaHUS JKUBBIX
OpPTraHHU3MOB;

® IPOBOJNTH IPUUMHHBINA U BEPOATHOCTHBIM aHAIN3 Pa3JIMYHBIX SKOJIOTMUYECKUX CUTYalUil;

® IIPOTHO3UPOBATh M3MEHEHUS CUTYallUd MPHU CMEHE ACUCTBUS OIHOTO (pakTopa Ha APYyrou
daxrop;

® PaCNpOCTPaHATh YKOJIOTUYECKUE 3HAHUS U y4aCTBOBATh B IPAKTUUECKUX MEPONPHUATHAX IO



3alIUTE OKPYKAIOLIEH CpEIbl.

5. PaszBurtve MOTHMBanuMu K OBJIAJECHHUIO KYJIBTYpPOHM aKTHMBHOI'O HCIIOJIB30BaHUS CIIOBapew,
CTIPAaBOYHHUKOB, OTKPBITHIX HCTOUHMUKOB WH(OPMAIIUU U SJIEKTPOHHBIX TOMCKOBBIX CHCTEM.

Obyuarowuiicst cmodicem:

® OoIpeneNniaTh HeOOXOIUMbIE KITIOUEBbIe MOUCKOBBIE CIIOBAa M (POPMHUPOBATH KOPPEKTHBIC
ITOMCKOBBIE 3aIIPOCHI;

® OCYIIECTBIATh B3aWMOJICHCTBHE C AJIEKTPOHHBIMH IMOMCKOBBIMHU CHCTEMaMHM, OazaMu
3HaHUW, CIPABOYHUKAMMU;

® (hopMUpPOBaTh MHOXKECTBEHHYIO BBIOOPKY M3 PA3JIMYHBIX HMCTOYHHUKOB HMHGpOpMALMU IS
00BEKTUBU3ALINY PE3YJIbTaTOB IOUCKA;

® COOTHOCHTB IIOJIy4YEHHBIE PE3YJIbTAaThl IIOUCKA € 33Ja4aMHU U LEJIAMH CBOEH IEATEINbHOCTH

Kommynuxamuenwvie YY/[

1. YMeHue OpraHum3oBbIBaTH Y4eOHOE COTPYAHHYECTBO C TIEJArOrOM W COBMECTHYIO
NesITeNIbHOCTh C TIEIaroroM M CBEPCTHUKAMM; pabOTaTh MHIANBUAYAIBHO U B TPYIIE: HAXOIUTh 0o0IIee
pelieHre M paspemarb KOH(IMKTHI HAa OCHOBE COTJIAaCOBAHMS TO3MIMA M y4deTa HHTEPECOB;
(dbopMynupoBaTh, apryMeHTUPOBATh U OTCTaUBATh CBOE MHEHUE.

Obyuarowuiics cmodcem:

® OMpeseNsATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;

® UIPaTh ONPEACIICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

® IPUHUMAaTh MO3UIMI0 cOOEceTHUKA, TTOHUMAas MO3UIMIO JPYroro, pasjivyaTh B €ro pedu
MHEHUE (TOUKY 3peHHs), J0Ka3aTelIbCTBa (ApryMEHTHI);

® OomnpeAensiTh CBOM JIEHCTBUS U JEWCTBUA NapTHEpPa, KOTOpPbIE CIIOCOOCTBOBAIN WM
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;

® CTPOUTH MO3UTHBHBIE OTHOIIEHUS B ITpoliecce yueOHOM U MO3HAaBAaTENbHON A€ATEIbHOCTH;

® KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOYKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPApryMeHThI, epedpa3supoBaTh CBOIO MBICIIb;

® KPUTHUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHMIO, YMETh NpPHU3HABaThb OLIMOOYHOCTh
CBOETO MHEHUS (€CJIM OHO OMHUO0YHO) U KOPPEKTHPOBATH €T0;

® TpejsiaraTh aJIbTepHATUBHOE PellIeHHE B KOH(DIUKTHON CUTYyalluy;

® BLIJIENATH OOIIYIO0 TOUKY 3pEHHS B JUCKYCCHH;

® JI0rOBapUBAaTHLCS O MPaBUIIaX U BOIIPOCcaX JUIsl 0OCYK/I€HUS B COOTBETCTBUU C MIOCTaBICHHON
nepes rpyInmnou 3aaaye;

® OpraHu3oBbIBaTh 3(P(PEKTUBHOE B3aMMOJEHCTBHE B Tpymmne (Ompenensrh oOIue e,
pacrpenenaTh poJid, IOroOBapuBaThCs APYT C APYrOM U T. 1.);

® yCTpaHATh B paMKax JUajlora paspblBBl B KOMMYHHUKAaIlMH, OOYCIIOBJIEHHBIE
HETMIOHUMAaHHUEM/HETIPUSATHEM CO CTOPOHBI coOeceHUKA 3a1auu, POPMbI UM COJIEpKAHUS JHajIora.

2. YMeHHE OCO3HAaHHO HCIIOJIb30BAaTh PEUYEBbIE CpPEACTBA B COOTBETCTBUU C 3aJavyei
KOMMYHMKAIIUU JUIS BBIPQKEHHUS CBOMX YYBCTB, MbICIEH U MOTpeOHOCTEH ISl IUIAHUPOBAHMS U
pEryJISIIuA  CBOEM JEATEIbHOCTH; BJIAJCHUE YCTHOM W MHCBMEHHOM pEYbl0, MOHOJIOTUYECKOM
KOHTEKCTHOM pEUblo.

Obyuarowuiicst cmodcem:

® OmpeiensaTh 3a7adyy KOMMYHHKAIIMU W B COOTBETCTBUHU C HEH OTOMpATh M HCIIOIH30BATH
pedeBbie CPEICTBA;

® TPEICTaBIATh B YCTHOW WM THCHhMEHHOH (opMe pa3BEepHYTHI IUIaH COOCTBEHHOU



NEeATEIbHOCTH;

® co0uII01aTh HOPMBI ITyOJIMYHON PEeyH, pErjJaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBHHU
C KOMMYHUKAaTUBHOM 3a7a4eH;

® BbLICKa3bIBaTh M OOOCHOBBIBATH MHEHME (CYXKICHHE) U 3alpallliBaTb MHEHHE MapTHEpa B
paMKax Iuajiora;

® [IPUHMMATh PEIIEHUE B XOJI€ JUAJIora U COIJIACOBBIBATh €ro C COOECETHUKOM;

® C03/7aBaTh MHUCHBMEHHBIE TEKCTHl PA3JIMYHBIX THUIIOB C HCIIOJB30BAaHMEM HEOOXOIMMBIX
pPEYEBBIX CPENICTB;

® 1CIIOJIb30BaTh CPEACTBA JIOTMYECKOM CBSI3M Ul BBIIEJIEHUS CMBICIOBBIX OJIOKOB CBOEIO
BBICTYIUICHHS,

®  UCIOJb30BaTh BepOadbHbIE U HeBepOalbHblE CpPEACTBA B COOTBETCTBUM  C
KOMMYHHMKaTUBHOM 3a/1a4yeid;

® OleHUBATh YPPEKTHBHOCTH KOMMYHUKAIMH ITOCIIE €€ 3aBEPIICHHUS.

3. ®opMupoBaHHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosoruil (nanee — HUKT).

Obyuarowuiics cmodcem:

® [[eJICHANPABIEHHO UCKATh U UCIOJIb30BATh HH(POPMALIMOHHBIE pECypChl, HEOOXOUMBbIE IS
pelieHns yueOHbIX U PaKTUYeCKUX 3a/1a4 ¢ nomouibto cpeacts UKT;

® CIIOJIb30BaTh ISl HEepefayd CBOMX MbICIEH €eCTeCTBEHHble M (hOpMalIbHBIE SI3BIKM B
COOTBETCTBHHU C YCIOBUSAMU KOMMYHUKALINN;

® OIEPHUPOBATH JAHHBIMU IIPY PELICHUU 33]1a4H;

® BBLIOMPATH aJIEKBATHBIE 33]1a4€ MHCTPYMEHTHI U MCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU
JUId peleHusl ydyeOHBIX 3a/ad, B TOM 4YHUCJE [AJs: BBIYMCIICHUS, HAIMCAaHUS THCEM, COYMHEHUH,
JIOKJIaJIOB, pe(epaToB, CO3JaHUs MPE3eHTAalU U JIp.;

® JICTI0JIb30BaTh HH(OPMAIIHIO C YIETOM ITHUECKUX U TPABOBBIX HOPM;

® co3/1aBaTh LM(POBBIE PECypChl PAa3HOTO THUIMA W A PAa3HBIX AyTUTOPUHA, COOJNIIOIATH
MH(GOPMALMOHHYIO TUTHEHY U NpaBuiia HH(POPMAIIMOHHON 6€30MaCHOCTH.

Ilpeomemmnule pesyivmamol

1) dopmupoBaHue NMEpBOHAYAIBHBIX CHCTEMAaTH3HMPOBAHHBIX NPEICTABICHUN O BEILIECTBAX,
WX TPEBpaAlICHUSX ¢ TNPAKTHUECKOM TMPUMEHEHHH, OBJIAJICHUE TOHATUWHBIM amnmapatoM |
CUMBOJIMYECKUM SI3bIKOM XUMUH;

2) oco3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMMMYECKON Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMWS, XHUMHUYECKHX TPEBPAIICHUH HEOPraHWYECKHX W OpPraHHYECKUX
BEIIECTB KaK OCHOBbI MHOTHX SIBJICHUI >KMBOM M HEXHMBON MPUPOABI; YriyOleHue MpeAcTaBIeHUN o
MaTepUaIbHOM €IMHCTBE MUPA;

3) oBnajeHHWE OCHOBAMH XHUMHYECKOHW T'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U
OOBEKTHBHO OIICHUBATh J>KU3HEHHBIC CUTYAIlMH, CBS3aHHBIE C XHMHEH, HaBBIKAMH O€3011acHOTO
oOpalleHnsi ¢ BELIECTBAMH, HCIOJIb3yEeMBbIMH B IOBCEIHEBHOW >XU3HU; YMEHHEM aHAJIH3UpPOBaTh W
IUTAHUPOBATh SKOJIOTMYECKH 0e30TMacHOe MOBEICHUE B IIENAX COXPAHEHUS 3[0POBbS U OKPY)KAIOLIECH
Cpenpl;

4) ¢dopmupoBaHHE YMEHUW YCTAaHABIMBATh CBS3W MEXIYy peaTbHO HAOIIOAACMBIMH
XUMHYECKUMH SIBJICHUSIMH W TPOIECCAMH, MPOUCXOIAIIMMH B MHKPOMHUPE, OOBSICHATH MPUYUHBI
MHOTr000pa3usi BEIECTB, 3aBUCUMOCTb WX CBOWCTB OT COCTaBa M CTPOEHUS, a TAKXKE 3aBUCHMOCTD
MPUMEHEHHS BEIIECTB OT UX CBOWCTB;



5) HpHOGpeTeHI/Ie OIlbITa MCIIOJIB30BAHHA pPA3JIMYHBIX MCTOJOB U3YUCHUA BCIICCTB!:

Ha6J'IIOI[eHI/IH 3a UX MPEBPAIICHHUAMHU IIPU IIPOBEACHUMU HECIOXKHBIX XHUMHYECKHUX JKCIICPHUMEHTOB C

UCIOJIb30BaHUEM JIA0OPATOPHOTO 0O0PYIOBaHUS U TPHUOOPOB;

6) hopMupoBaHKE MPEIACTABICHUN O 3HAYCHUN XUMHYECKON HAYKH B PEIICHUU COBPEMEHHBIX

9KOJIOTHYCCKHUX HpO6JI€M, B TOM 4YHCIC B MNPCAOTBPAIICHHUN TCXHOICHHBIX W 3SKOJIOTHMYCCKHUX

KatacTpod;

7) JJ1d CIICTIBIX U CHa6OBI/II[$IH_II/IX 06yqa101unxc;1: BJIAACHUC TIpaBHUJIaMU 3allUCU XUMUUYCCKHUX

(hopMyII C CTIOIB30BAHUEM pPETbeHO-TOUCTHON CHCTeMbI 00o3HaueHui JI. bpaiis;

8) JJIA 06yqafo1unxc>1 C OIr'paHUYCHHBIMU BO3MOXHOCTAMMA 3J0POBbA: BJIaJACHUC OCHOBHBIMU

AOCTYIIHBIMH ME€TOAaMU HAYYHOI'O IIO3HAaHUSA, UCIIOJIb3YEMBIMU B XUMUH.

BbINYCKHUK HAYYMTCSI:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
OIUCBIBATh CBOMCTBA TBEPABIX, )KUIKUX, FA3000pa3HbIX BEILECTB, BHIACISAS UX CYIIECTBECHHbIE
IPU3HAKH; — PACKPBIBATH CMBICI OCHOBHBIX XHMHYECKHUX IOHATHH «aTOM», «MOJEKYJay,
«XUMHYECKHH DIIEMEHT», <«IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBOY», «BAJCHTHOCTBHY,
«XMMHYECKas PEaKIysi», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMUH,

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH; — pa3indyaTh XUMUYECKUE U (prU3nUecKue BICHUS;

Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

OTIPEJIeNIATh COCTAB BEUIECTB IO UX (hopMymam;

OIIpeJIeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COEINHEHMSIX;

OIpeNeNIATh TUI XMMHYECKUX pEeakUuil; — Ha3blBaTh NPU3HAKU W YCJIOBHUSA TPOTEKAHUS
XUMUYECKHX peaKIuii;

BBISIBJIAT NPU3HAKH, CBHJIETEIbCTBYIOIIME O TMPOTEKAHMM XHMHYECKOH peakuuu IpH
BBINOJIHEHUN XMMHYECKOT'O OIBITA;

COCTaBJISITH ()OPMYITBI OWHAPHBIX COCTMHECHMUIA;

COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKITHIA;

co0uro1aTh MmpaBuiia 6€30MacHoON paboThl IPU MPOBEICHUH ONBITOB;

0JIb30BaThCS 1a00PAaTOPHBIM 000PYJOBAHUEM U MTOCYAOM;

BBIYUCIISATH OTHOCUTENFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (hOpMyJie COeTUHEHHUS;

BBIUUCIIATH KOJMYECTBO, OOBEM MM MacCy BelIecTBa IO KOJUYECTBY, 00bEeMy, Macce
peareHToB WU MPOIYKTOB PEaKIIIH;

XapaKTepu30BaTh (U3NYECKHE M XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOAAa M
BOJIOPO/1a; — TMOJIYy4aTh, COOMPATH KUCIOPO U BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOTAIPO;

PacKpbIBaTh CMBICI IOHATHH «TEIIOBOM 3 (EKT peakium», «MOISIPHBIA 00bEM»;
XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICII OHATHUS «PACTBOP»;

BBIUUCIISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;



MPUTOTOBJISATH PACTBOPHI C OMPEACIICHHON MaCCOBOM J10JI€H PAaCTBOPEHHOTO BEUIECTBRA;

Ha3bIBaTh COCIMHEHHUS U3YYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKTepu30BaTh (PU3NYECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHUYECKUX
BEILIECTB: OKCHUJIOB, KMCIIOT, OCHOBAHMI, COJIEH;

ONPEACIISATH MPUHAIECKHOCTD BEUIECTB K ONPEACICHHOMY KJIACCY COEUHEHUI;

COCTaBJIATh (OPMYJIIbI HEOPraHMUYECKUX COCTUHEHHUIM U3yYEHHBIX KJIaCCOB;

MPOBOJUTH  ONBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacno3HaBaTh ONBITHBIM IIYT€M pPACTBOPHI KHUCJIOT M MIEIOYEH IO H3MEHEHHMIO OKPACKH
WHJMKATOpa; —  XapakTepU30BaTh B3aMMOCBS3b MEXKIYy KIACCAMM HEOPraHUYECKUX
COCTMHEHHI,

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menaeneena;

OOBSACHATh (U3NYCCKUN CMBICT aTOMHOTO(TIOPSIKOBOTO0) HOMEpa XHMHUYECKOTO JJICMCHTA,
HOMEPOB I'PYIIIBI U IEpUoJa B nepuoanudeckon cucreme 1.1, Menneneena;

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CTPOSHUS aTOMOB, CBOWCTB AJIEMEHTOB B Ipelenax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOATPYIIIT;

XapaKTepU30BaTh XUMUYECKUE IIIEMEHTHI (0T BOJOPO/Ia A0 KaJblKsl) HA OCHOBE MX IMOJIOKECHUS
B NEePUOINYECKON
cucteme JI.11. MenzaeneeBa 1 0cOOEHHOCTEW CTPOSHUS X aTOMOB;

COCTaBJISATh CXEMbl CTPOEHHs aTOMOBIEpBbIX20371eMEHTOB nepuoauueckor cucremsl J[. U.
Menneneena;

PaCKpBIBATh CMBICII MOHATHI: «XUMUYECKasl CBSI3bY, «AJEKTPOOTPUIIATEITLHOCT;
XapaKTepU30BaTh 3aBUCHUMOCTh (PU3WYECKUX CBOMCTB BEIIECTB OT THUMA KPUCTALTUYECKON
pELIEeTKY;

ONPENEIATh BUJL XMMUUECKOU CBSI3M B HEOPTraHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMbI CTPOEHUSI MOJIEKYJ BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BUJAMU XUMHUUECKUX
CBSI3€;

PacCKphIBaTh CMBICI MOHSTHI «HOHY», «KAaTHOHY», «AaHHUOHY, DJEKTPOJUTHD), «HEIJIEKTPOIUTHI»,
«QIEKTPOJIMTHYECKAs TUCCOLUALUS», KOKUCIHUTEINBY, «CTENEHb OKUCIICHHS» «BOCCTAHOBUTEID,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

ONPEAEIISITh CTEIEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COEIUHECHUY;

PacCKpBIBAaTh CMBICI TEOPUH JIEKTPOIUTHUECKON TUCCOIMALINN;

COCTABJISITh YPABHEHHMSI DJIEKTPOIUTHUYECKON TUCCOLMALIMN KUCIIOT, IIEeI0Yel, COJIeH;

OOBSACHSTH CYIITHOCTH MPOIECCa IEKTPOTUTUISCKOHN JUCCOUAIIMHA U PEAKIIM HOHHOTO OOMEHa;
COCTaBJISITh TOJHBIC M COKPAIICHHBIE HOHHBIC YPABHEHUS PEaKIINN OOMEHa;

OTIpEETISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKITHH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JINYHBIX BEIIECTB;
ONPEACISITh OKUCIUTENb U BOCCTAHOBUTENb;

COCTaBJISITh YPABHEHUS OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUii;

Ha3bIBaTh (DAKTOPBI, BIUAIONIME HAa CKOPOCTh XMMHYECKOW peakluuu; — KiIaccu(UUIUpoBaTh
XUMHUYECKUE PEAKIIMH 110 PA3TUUYHBIM TPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJLIOB;
MPOBOAUTH OMNBITHI [0 TMOJYYEHHIO, COOMpPAHUI0O M M3YyYCHUI0 XHUMHUYECKUX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

pacro3HaBaTb ONBITHBIM IIYTEM F&3006pa3HBI€ BCIICCTBA: yFJIeKPICJIBIfI ra3 1 aMMHaK,



XapaKTepU30BaTh B3aMMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM U CBOWCTBAMH METAJLIOB;
Ha3bIBaTh OpPraHMYECKHE BELIeCTBa MO UX (opmylie: MeTaH, 3TaH, STUJIEH, METaHOJ, 3TAHOII,
[NIMLEPHUH, YKCYCHAas KHUCJIOTa, aMHUHOYKCYCHAasl KHCIIOTa, CT€apHHOBas KHCJIOTa, OJICMHOBAs
KHCIIOTa, TIII0K034;

OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOILel Cpeibl Ha OpraHU3M YeJIOBeKa;
rPaMOTHO OOpaIIaThCs C BEIIECTBAMU B IMOBCEHEBHON KU3HU

OTIpEeEIATh BO3MOXKHOCTh MPOTEKAHHUS pPEaKIMii HEKOTOPBIX MpE/CTaBUTENIed OpPraHMYECKUX
BEUIECTB C  KHUCIOpPOJAOM,  BOJOPOAOM,  METajllaMH, OCHOBaHUSIMH,  TaJlOT€HaMU

BbINYCKHHK IMOJYYHUT BO3MOKHOCTh HAYYHUThCSI:

BBIIBUTATh U MPOBEPATH HKCIIEPUMEHTAIbHO THIIOTE3bl O XMMHUYECKHUX CBOMCTBaX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYMATh B XUMUYECKHE PEAKIIUU, O XapaKTepe
Y IPOAYKTaX Pa3NUYHbIX XUMHUYECKHUX PEaKIIHii;

XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHMIO M CBOWMCTBAaM, yCTaHaBIUBATh MPUYHUHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEpUCTUKAMU BEIIECTBA;

COCTaBJISITb MOJICKYJIAPHBIC KW IIOJHBIC MOHHBIC YpPAaBHCHHA 110 COKpPAIICHHBIM HOHHBIM
YpaBHEHHUSM; — MPOTHO3UPOBATH CIOCOOHOCTHh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC WIH
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C YYE€TOM CTENEHEH OKHCICHHS JJIEMEHTOB, BXOMAIIUX B €ro
COCTaB;

COCTaBJIATh YPaBHEHUS DEAKIMI, COOTBETCTBYIOLIUX IOCIEAOBATEIHHOCTH MpEBpAIlCHUN
HEOPraHUYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB;

BBIJIBUT'aTh U MPOBEPATH SKCICPUMCHTAJIIBHO I'MIIOTE3bI O PE3yJibTaTax BOS}IGIZCTBPISI Pa3IINYHBIX
($hakTOpoB HAa U3MEHEHHE CKOPOCTH XUMHUUYECKOM peaKinu;

HUCIIOJIB30BATh HpI/IO6p€TCHHBI€ S3HaHUA I OKOJOIMYCCKHM TI'pPaMOTHOro IIOBCIACHHA B
OKpY>Karollen cpere;

HCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMH MPU BBHITTOJIHEHUN IPOEKTOB U Y4eOHO-
HCCIIEIOBATENbCKUX 33/a4 [0 W3YYEHHMIO CBOMCTB, CHOCOOOB MOJYyYEHHUS M pPACIIO3HABAHUS
BELIECTB;

O0OBEKTUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBaX U XUMUYECKUX MPolleccax;

KPUTHYECKH OTHOCHUTBCS K TIICEBIOHAYYHOW HWHGOpMANNUU, HETOOPOCOBECTHOW pekiiame B
CpeICcTBaX MaccoBOW MH(OPMAIINK;

OCO3HABATh 3HAYCHUE TCOPETHUYCCKUX 3HAaHUHA TI0 XUMHH JJIA HpaKTquCKOfI ACATCIIBHOCTHU
YEJIOBEKa;

CO3/1aBaTh MOJENM M CXEMbI JUIS pelIeHHs y4eOHBIX U TO3HABATENBHBIX 3ajad; MOHUMATh
HE0OXOIUMOCTb COOIIOICHUS TIPEMTUCAHIM, TTPEATIaraéMbIX B MHCTPYKIIHSIX 110 UCIOJIB30BaHUIO
JIEKAPCTB, CPEACTB OBITOBOW XUMHUH U JIP.



Conep:kanue yueOHOro nmpeamera

8 knacc

HavajabHble MOHATHA M 3aKOHBI XUMHUH

Tena u BemecTBa. CBoiCTBa BelIeCTB. JTANIOHHBIE (PU3NUECKHUE CBOMCTBA BELIECTB. MaTepualibl
U MaTepuanoBefeHue. Poib XuMuu B )KU3HU COBpEMEHHOT0 o0miecTBa. OTHOIIEHHE O0IIECTBAa K XUMUU:
xeMopuusa U xeMohoousi.

Mertoapl u3ydeHuss xumuu. HaOmromenuwe. OxcmepuMeHT. MoaenupoBanue. Mogenu
MaTepUaIbHbIE U 3HAKOBbIE NI CUMBOJIbHBIE.

l'azel. Kupkoctu. TBEpapie BemecTBa. B3anmHbBIE NEepexoipl MEXIy arperaTHbIMHA CO-
CTOSHHUSIMH BEIIECTBAa: BO3rOHKa (cyOunmManusi) W AecyOnumarusi, KOHACHCAMs M HCIapeHHe,
KPUCTAJUIM3ALHs U IIABJICHUE.

®dusnueckue ABieHUs. YncThie BEIeCTBa U cMecU. [ oMoreHHbIe U rereporennsie cMecu. Cmecu
razoo0pasuble, xuakue u TBEpAble. CrocoObl pa3feneHus CMeceil: MEeperoHka, Wiu AUCTUIUIALINS,
oTcTauBaHue, GUIBTPOBAHKE, KPUCTAIIN3AIUS WK BhiapuBanue. Xpomatorpadus. [I[pumenenune atux
croco00B B 1a00paTOPHOM MPaKTUKE, HA POU3BOJICTBE U B OBITY.

XHUMHUYECKHUE 3JIEMEHThI. ATOMBI U MOJIEKYJIbl. [IpocThie U cloKHBIE BellecTBa. AJJIOTPONUsS Ha
npumepe Kuciaopoja. OCHOBHBIE IOJOXEHHS aTOMHO - MOJIEKYJsipHOro yudeHus. Monbl. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3HaKu (CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB. MHpopMaius, KOTOpYI0 HECYT 3HAKM XMMHYECKHX
AJIEMEHTOB. DJTHUMOJIOTHUS Ha3BaHUN HEKOTOPBIX XHMMHUYECKUX 3JieMeHTOB. llepmonnueckas Ttabnuna
xuMuueckux sneMeHToB JI. M. MenpeneeBa: KOPOTKONEPHOIHBIA W JJIMHHONEPUOAHBIN BApHUAHTHI.
[lepuoast u rpynnsl. ['1aBHas u moGoyHas mOATrpymmbl, Wik A- u b-rpynnel. OTHOCHTENbHAS aTOMHAas
Macca.

Xumuueckue Qopmynsl. Muaekcsl u kodpdumuentsl. OTHOCUTETbHAS MOJIEKYJISIpHAs Macca.
MaccoBasi 1oJsi XUMHYECKOT0 3J€MEHTa B coequHEeHuu. MHpopmanus, KOTOpyI0 HECYyT XMMHUYECKHe
(bopMyIIBI.

Banentnocts. CTpykTypHBIE POPMYINBl. XUMHUECKUE AJIEMEHTHI C TIOCTOSSHHOW U TMEPEeMEHHOU
BaJICHTHOCThIO. BbIBOA (GopMynbl coenuHeHUss MO BajleHTHOCTH. OnpeneneHne BaJeHTHOCTH
XUMHUYECKOT0o 3jeMeHTa 1o gopmyse BemiectBa. CocTaBlieHHE HAa3BaHUM COEAMHEHMM, COCTOSALIUX M3
IBYX XUMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTAaBA BEILECTB.

XuMHUYEeCKUEe peakiuu. PeareHThl M MPOJIYKThl peakuuu. [Ipu3Hakm XUMUYECKUX peak- IHil.
VYcnoBus X NpoTekaHus U NpekpaiieHus. Peakuyu ropeHns. JK30TepMUUECKHE U DHI0- TEPMUUECKUE
peaxkuuu.

3aKOH COXpaHEHHUs Macchl BellecTB. XuUMHUeckue ypaBHeHUs. CocTaBlieHHE XHUMHUYECKHUX
ypaBHeHui. MH(bOopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudukanys XuMHYECKHX peakuil MO COCTaBy W YHCIY PEareHTOB U MPOJIYKTOB. THIIBI
XUMHUECKUX peakiuil. Peakuuu coeanHeHus, pas3noxkeHHs, 3amelleHus u obmeHa. KaranuzaTopsl u
KaTaJus.

JdemoHcTpauuu
o KOHHGKHHH MaTCpHrajIoB U I/I3IICHI/II71 13 HUX.
*  Monenwu, UCTIOIB3yeMbIE Ha YpOKaxX (GU3UKHU, OMOJIOTHHU U Teorpaduu.
o O6’LéMHBIC U IIapOCTCPIKHEBBIC MOACIIN HCKOTOPLIX XUMHWYCCKUX BCIICCTB.

* Moaenu KpUCTAIIMYECKUX PEIIETOK.



Nk PE

Cobupanue npudopa A MOIy4eHHs ra3a v poBepKa ero Ha repMETUYHOCTb.
Bosronka cyxoro nbja, ioaa uiy HagTaauHa.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue qByxX HECMEIINBAIOIINXCS JKUJKOCTEH € TIOMOILBIO IE€IUTEIbHON BOPOHKH.
JuctunnsaTop u ero pabora.

YcranoBka a1 puiabTpoBaHus U €€ paboTa.

YcraHoBKa /71 BeIIapuBaHus u e€ padora.

Kounexmust 6bITOBBIX IPUOOPOB A1t PUIBTPOBAHUS BO3/1yXa.

Paznenenue kpacsiero BemecTsa omactepa ¢ IOMOIIbI0 OyMaXXHOH XpomaTorpaduu.
Mogenu aJuIoTpONHbIX MOAU(UKALUN YIiIepoia U Cephl.

[Tonyuenue o30Ha.

IToptpeTs N A bepuenunyca u /1. 1. Menneneesa.

KopoTtkoneproanslii 1 ITMHHONIEPUOIHBIA BapuaHThl [lepuoanyeckoii cuctemsr 1. W.
MenneneeBa

KoHcTpynpoBanue mapocTep>KHEBbIX MOJIETEH MOJIEKYII.
Annapat Kunmna.

Paznoxxenue 6uxpomara aMMOHHUSI.

['openue cepbl 1 MarHuEBOM JICHTBI.

[Toptpetsr M. B. Jlomonocosa u A. JI. JlaBya3be.

OMBITHI, WJUTFOCTPUPYIOIITUE 3aKOH COXPAHEHHS MacChl BEIIECTB.

T'openue pocdopa, pacTBOpeHHE MPOAYKTA TOPEHHS B BOJIC U HCCIICTOBAHUE MOTYICH-
HOT'O pacTBOpa JaKMYCOM .

Bs3auMoelicTBHE COJIITHON KUCIOTEI C IIMHKOM.
[Tonyuenue runpokcuna meau(Il) u ero paznoxeHue nNpu HarpeBaHUU.
JlabopaTopHbIe ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHON MOCYAbI.

[TpoBepka nmpubopa At HOJy4YeHUs Ta30B Ha TEPMETHYHOCTb.

O3HakoMIIEHHE ¢ MUHEpalaMH, 00pa3yIOLIMMH TPaHHUT.

IIpuroroBieHue reTepOreHHON CMECH ITOPOLIKOB CEPBI U XKENE3a U UX pa3JeIcHue.
B3aumopeiicTBue pacTBOpOB XJIOPUAOB U MOJIUAOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.
[Tonyuenue runpoxcuaa meau(ll) u ero B3aumoaencTBE ¢ CEPHOM KUCIOTOM.
B3anmozenictere pacTBOpa COAbl ¢ KUCIOTOM.

[TpoBepka 3aK0HA COXPAHEHHS MACCHI BEIIECTB HAa MPUMEPE B3aUMOICUCTBUS MIETOYH U KH-
CJIOTHI.

9. TIpoBepka 3aKkOHa COXPaHEHHsS MACChl BEIECTB Ha PUMEPE B3aUMOIEHCTBHS MIENOUH U
conu xene3a (111).

10. Pasnoxenune nepokcuaa BOZOpoaa ¢ MoMompio okcraa Mapraana (1V).

11. 3amemienue xene3oM MeIH B MEJHOM KYIIOPOCE.

IIpakTnyeckune padoThl

1.

3HaKOMCTBO € Ja00opaTOpHBIM 000pynoBaHueM. [IpaBuiia TEXHUKU 0€30MaCHOCTH PH

pabote B kabunete xumuu. HekoTopsie BHIIBI paboT.

2. AHamW3 MOYBHI



Ba:kHeiilue npeacTaBuTe I HeOPraHudeckux BemecTs. KouvyecTBeHHbIE OTHOLIEHUS B
XMMHH
CocraB Bo3ayxa. [lonsTHe 060 00bEMHOMN J10JI€ KOMIIOHEHTA TPUPOTHOM Ta30BOM CMECH —
Bo3yxa. Pacuér 06béMa KOMIIOHEHTA ra30BOM CMECH IO €r0 00BEMHOM J10J1€ U1 HA00OPOT.
Kucnopon. Ozon. Ilomyduenue kwucimopoma. CoOwpanue ¥ pacro3HaBaHUE KHCIOPOJa.
XUMHYECKUE CBOMCTBA KUCIOPOAA: B3AaUMOAEHCTBUE C METAJUIAMH, HEMETAJUIAMHU U CIIOKHBIMHU
BemectBamu. [Ipumenenne kucinopoaa. Kpyrosopor kucinopoa B npupoJie.
Oxcuael. OO6pazoBanue Ha3BaHUI OKCHIOB IO UX popmymnam. CoctaBieHue GOpMyI OKCH-
JIOB I10 WX Ha3BaHMAM. [IpencTaBuTenn OKCUAOB: BOJA U YTICKUCIBIN ra3, HeraimeéHas U3BECTb.
Bonopoa B mpupone. ®usnueckrue U XMMHUYECKHUE CBOMCTBA BOJOPOAA, €r0 MOJyYCHUE U
MIPUMEHEHHE.

Kucnotsl, ux cocraB u kinaccudukamus. Maaukaropsl. Tabmua pactBopumoctu. CoJsi-
Hasl U CepHasi KUCIIOTHI, UX CBOMCTBA U MPUMEHEHHE.

Comnm, ux cocTtaB u Ha3BaHus. PacTBopuMocTh coseit B Boae. [IpeacraBurenu comneit:
XJIOpU HATpusi, KapOoHAT HATpus, pocdar KaabIHs.

[TocTostnnast ABoragpo. KommuectBo BemectBa. Mosnb. MonsipHass macca. KpatHbie
SMHUIBI U3MEPEHHST KOJIMYECTBA BEIIECTBA — MWIUIUMOJIb U KAJIOMOJIb, MUJUIMMOJISIPHAS U
KHJI0- MOJISIpHAsl MacChl BEILIECTBA.

Pacuérsl ¢ ucmoap30BaHNEM TOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MACCay,
«IOCTOsTHHAsT ABOTaZIpo».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIxX BemecTB. OTHOCUTETbHAS
IJIOTHOCTh OJIHOTO ra3a Mo JAPYyromy.

Kpartnbie e TMHHUITBI U3MEPEHUS — MUJUTUMOJISIPHBIN U KMJIOMOJISIPHBIA 00bEeMBbI
ra3000pa3HBIX BEIIECTB.

PacuéThl ¢ ncrnonb30BaHUEM MOHATHIN «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIpO».

PacuéTsl ¢ nCroNb30BaHNEM MOHITHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTaJpo».

I'uapocdepa. Kpyrosopot Bojsl B ipupojie. Pusndeckne 1 XUMUYECKUE CBOMCTBA BOJIBI:
B3alMOJICUCTBUE C OKCUJIAMHU.

OcHoBaHus, HMX cOCTaB. PacTBOpHUMOCTh OCHOBaHMH B Boje. M3mMeHeHHe OKpacku
WHJIUKATOPOB B IENO4YHOM cpene. IlpeacraButenu mienouyel: TMAPOKCUIBI HATpUA, Kalusid U
KaJIbIIHs.

PacTBoputens u pacrBopéHnoe BemecTBo. PactBopsl. PactBopenue. I'napartel. MaccoBas
JIOJISI PACTBOPEHHOTO BeIIeCTBA. Pacy€Thl, CBA3aHHBIE C MCIOJb30BAHUEM TOHITHS «MaccoBas
JIOJISI PACTBOPEHHOTO BEIIECTBAY.

JleMoHCTpaL UK

* OmnpeneneHue cojepkaHusi KUCIOPOJa B BO3IyXeE.
* [lonmyuenue kucIOpoOaa pa3IOKEHUEM IIEpMaHTaHaTa KaIus U IEPOKCHIA

BOJIOpPOJIA.

* CoOupaHue METOJIOM BBITECCHEHHS BO3/TyXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

* TopeHue maruus, xene3a, yris, cepbl 1 pocdopa B KUCIOPOIE.
¢  KoJutekiust OKCHI0B.

* Tlonyuenue, cobupanue U pacrio3HaBaHHE BOJIOPO/IA.

* ['openue Bomopoaa.



* BzaumogeiictBue Bomoposa ¢ okcuaom meau(1l).

e Koutekius MUHEpaIbHbIX KHCIIOT.

* IIpaBuio paz0aBieHus: cepoi KUCIOTHI.

*  Kosnekius comnen.

* Tabnuua pacTBOPUMOCTH OCHOBAHHI, KMUCIIOT U COJICH B BOJE.

* HekoTopble MeTaIlJIbl, HEMETAJLJIBI U COSAMHEHUSI KOJTUYECTBOM BEIIECTBA B 1 MOJIb.
*  Mozens MOJISIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

JlabopaTopHblie ONBITHI

12.  TlomyrHeHue U3BECTKOBOW BOJIbI IIPU MPOIYCKAHMHU YIJIEKKCIIOTO Tasa.
13. Tlonyuenue Boxopo/aa B3aMMOJEHCTBUEM [IMHKA M COJISHOM KMCIOTBI.
14. PacnosHaBaHWe KMCJIOT HHIMKATOPAMH.
15. H3meHeHue OKpacKH MHAMKATOPOB B LIEIOYHOM CPELE.
16. OsmaxkomieHue ¢ npemnaparaMy JOMAIIHEH WM IIKOJILHOM aNTEYKH — PaCTBOPAMHU
MEepOKCUa BOJOPO/Ia, CHUPTOBOM HACTOMKU MOJA U HAILATBIPHOIO CIIUPTA.
IpakTnyeckne padoThI
3. Tlonyuenue, coOMpanue M PacO3HABAHUE KUCIOPOIA.
4. Tlonyuenue, cOOMpaHUe U PACIIO3HABAHUE BOJAOPO/A.
5. TlpuroroBieHKre pacTBOPOB COJIEM C UX 3aIaHHONW MacCOBOM JOJIEM.
OcCHOBHBIE KJIACChl HEOPTaHUYECKUX COeHUHEeHNH
O06o01enue cBeieHnit 00 OKCUaax, X KiaccuUKaIiu, Ha3BaHUIX U cBorcTBax. CriocoObl
MOJTYYCHHS] OKCHIOB.

OcHoBaHus, UxX KiaaccuuKkaius, Ha3BaHUs U CBOMCTBA. B3aumosencTBre ¢ KUCIOTaMu,
KHCIIOTHBIMH OKCHJaMH M coJisiMU. Pa3noskeHue HepacTBOPUMBIX OCHOBaHMU. CrocoObI
MOJTYy4YECHUSI OCHOBAHUM.

Kucnotsl, ux xnaccudukanuss u HazpaHus. OOImME XMMHUYECKHE CBOMCTBAa KHCIOT.
B3aunmopeiicTBue KHCIOT C MeTaulaMH. DJEKTPOXUMHUUYECKHH psll HANpPsDKEHUH METalIoB.
B3auMopeiicTBue KUCIOT ¢ OKCHUAAMU METauioB. B3aumonelcTBiue KUCIOT ¢ OCHOBAaHUSAMH —
peakiusi HeWTpanu3zanuu. B3aumonelictBue Kuciot ¢ conssmu. [lonmyuenne OeCcKHUCIOPOIHBIX
1 KHCIIOPOJCOAEPHKAIINX KUCIOT.

Comu, ux kmaccudukanus W CBOWCTBA. B3amMopelicTBue coleil ¢ MeTaliamu,
0COOCHHOCTH 3TUX peakuuid. BzaumozeicTBre coneit ¢ ComsIMH.

['eneTndeckue psiapl METaUIa U HEMeTalu1a. [ eHeTHyeckas CBsI3b MKy KjlaccaMu He-
OpTaHWYECKHUX BEIIECTB.

JlabopaTopHbIe ONBITHI

17. BzaumoseiicTBrE OKCUIA KAIIBIIUS C BOJIOIA.

18. IlomyTHEHNE M3BECTKOBOM BOIBL.

19. Peakuus HelTpanusanyn.

20. Tonyuenue ruapokcuaa Meau (I1) u ero B3anMoaeNCTBUE C KMCIOTOM.
21. Pasnoxenue rugpoxcuaa meau (1) npu HarpesaHumy.

22. B3auMoIeiiCTBHE KHCIIOT C METAILIAMH.

23. B3anMoieiicTBIE KUCIIOT C COJISIMH.

24. O3HaKoMIIEHHE C KOJLUIEKIUEH COTIEi.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xemesom.



26. B3anmoieiicTBIE COei ¢ COSIMHU.

27. Tenerndeckas CBA3b HA IPUMEPE COCAUHEHHI MEIH.
IIpakTnyeckune padoThl

6. Pemienue sKCeprMEHTATBHBIX 3a1a4.

Iepuonnuecknii 3axkon u Ilepuoamueckasi cucreMa XHMHYECKHX
3jemMeHTOB JI. U. MenaeneeBa U CTpoeHHe aTOMA
EctecTBeHHblE ceMeENCTBA XUMHUYECKHX DJIEMEHTOB:IIEJIOYHbIE M MIETOYHO3EMEIbHbBIE
METaJUIbl, TaJIOTeHBI, HHEPTHBIE (OJaropoaubie) ra3sl. AMdoTepHOCTh. AMQOTEPHBIE OKCHIBI U
ruapokcuabl. KommekcHble couu.
Otkpeitue . WM. MenneneeBsiM Ilepuoguyeckoro 3akoHa W CO3JaHUE UM

[Teproanyueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

ATOMBI KaK (popMa CymeCTBOBaHHS XHMHYECKUX 3JIeMeHTOB. OCHOBHBIE CBEIEHUS O
CTPOEHUM aTOMOB. JloKa3aTenbCTBA CI0KHOCTU cTpoeHust aToMoB. OnbiThl Pesepdopaa. [lnane-
TapHasi MOJIEJIb CTPOEHUS aToMa.

CocraB aTOMHBIX SiZIep: MIPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAasi Macca. Bzaumo-
CBSI3b IMOHATUHN «IIPOTOHY», KHEUTPOH», «OTHOCUTEIbHASI aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE »JIIEKTPOHHBIX YPOBHEW aTOMOB XUMHYECKHX
snemeHToB NeNe 1-20. TToHsiTHE O 3aBEPILIEHHOM JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuid cmbica cuMBOiIMKU Ilepuoamnueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepuoamueckoro 3akoHa. V3MeHEHHsI CBOMCTB 3JEMEHTOB B MEpHOAAX U
rpymnmnax, Kak (PyHKIHS CTPOCHUS dJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 53JeMEHTa-MeTallla M JJIEMEHTa-HeMeTaula 1O HMX IIOJIOKEHUIO B
[Iepnonnueckoii cucreme xuMuueckux anemenTos J[. . Menneneesa.

JdemMoHcTpanuu
* Paznuunble popMbI TAOIUL] TEPUOANYECKON CHCTEMBI.
*  MopnenupoBanue nocrpoenus Ilepuonnueckon cucremsl J. . Menneneesa.
*  Mojenu aToOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mopaenu aTOMOB 3J€MEHTOB 1—3-T0 Mepruo10B
JlabopaTopHbIe ONBITHI.
28. Tlonyuenue aM(pOTEPHOTO IHAPOKCHIA M UCCIIEOBAHUE ETO CBONCTB.

XuMnueckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

WNonnas xumuueckasi cBa3b. VoHBI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJIOB.
Cxembl 00pa3oBaHUsI MOHHOM CBSI3U AJsi OMHAapHBIX coeAMHEHUU. MoHHbBIE KpucTammuyeckue
PEeIETKH ¥ (PU3MUECKUE CBOMCTBA BELIECTB C ATUM THMOM pemérok. [lonstue o GpopmynpHOM
€MHULE BELIECTBA.

KoBaslenTHass XuMu4eckas CBs3b. OJEKTPOHHBIE U  CTPYKTypHbIE  (OPMYIIBI.
KoBasentHass HenomsipHast cBsi3b. CxeMbl 00pa30BaHUS KOBAJCHTHOM CBA3M Ui OMHAPHBIX
COeIMHEHUI. MOJIEKYIIIpHbIE U aTOMHBIE KPUCTANIMYECKHUE PEIIETKH, U CBOWCTBA BEIIECTB C
9THUM TUIIOM PEIIETOK.

DJIEKTPOOTPULIATENBHOCTE. Psimi anekTpooTpuuarenbHocTd. KoBajneHTHas moJisipHas
xuMu4yeckast cBa3b. Jlumonb. Cxembl 00pa3oBaHMsl KOBAICHTHOM TOJIAPHOM CBSI3H  JUIS
OMHApHBIX COeAMHEHUH. MOJEKYIsIpHbIE W AaTOMHBIE KPHUCTALIMYECKUE PEIIETKH, CBOMCTBA

BCIICCTB C 3TUM THUIIOM peIJ_IéTOK.

Mertannnueckass XuMu4ecKasi CBsI3b U MeTaJlJIN4ecKasi Kpucrauinueckas pemeérka. CBoi-
CTBa BEILECTB C 3TUM TUIIOM PEIIETOK. EnuHas npupoja XUMUYECKUX CBA3EH.
Crenenp okucnenus. CpaBHEHHE CTENIEHU OKHUCIIEHUS U BajleHTHOcTU. [IpaBuia pacuéra



CTETIeHEeH OKUCIIEHUS 10 (popMyslaM XUMHUYECKUX COCTMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OmnpeneseHne CTeNeHel OKUCICHUS U
3JIEMEHTOB, O0pPa3yIOIIMX BEIIECTBA PA3HBIX KIaccoB. Peaknuu MOHHOrO oOMEHa M OKUCIIH-
TEIbH-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTEIb M BOCCTAHOBUTENb, OKHUCICHHE U
BoccTaHOBJeHUE. (COCTaBlIEHHE YpPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKLMN
METOJIOM 3JIEKTPOHHOTO OajaHca.
JleMoOHCTpaLuu

* Bupgeo ¢parmenTs! u cnaiinel «MloHHAas XUMHUYECKast CBSA3b ».

* Komieknus BelecTB ¢ MOHHON XUMHUYECKOU CBSI3bIO.

* Mogaenu MOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

* Bupneogparments! u crnaiiabl «KoBajieHTHas XUMUYECKask CBA3bY.

*  Kosneknus BemecTs MOJIEKYJISIPHOTO U aTOMHOTO CTPOEHUSI.

*  Mogenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAUIMYECKUX PEIIETOK.

*  BuneodparmenTsl u ciaiipl «MeTamuinueckas XMMHUECKask CBSI3bY.

¢ Komreknus «MeTaiisl U CIIIaBbI».

* BsaumopeiicTBHe LIMHKA C CEPOM, CONSHOM KucioTol, xiaopumom meau (11).

* T'opeHue maruus.

* B3saumopneicTBUE XJIOPHON U CEPOBOJOPOIHON BOJIBI.

JlaGopaTopHbIe ONBITHI
29. WM3roTosnenue MOAENH, HIUTOCTPUPYIONIEH CBOWCTBA METAJUIMYECKOM CBA3U

9K/1acc
IMoBTOpeHue 1 06001eHNE CBeeHUIT IO Kypcy 8 Kiacca

bunapurie coenunennsi. OKCUIBI coreo0pa3yrolre u Hecoyieoopasyroniue. [ mapoKcu b
OCHOBaHUs, aMpOTepHBIC, KUCIOThI. CpeTHrIe, KUCITBIE, OCHOBHBIE COJIH.

OO6o01mIeHne CBeIeHU O XHUMHUYECKHUX peakiusx. Kiaccupukanus XUMHUECKUX
peakiuii 1Mo pa3iIuyHbIM OCHOBAHUSIM: COCTaBY W UHCIY PEArHpPYIONIUX U 00pa3yrOIIUXCs
BEILIECTB, TETUIOBOMY (D (PEKTyY, HANPABIECHUIO, U3MEHEHHUIO CTETICHEH OKUCIICHHS YJIEMEHTOB,
00pa3yIomux pearupyroIre BeniecTsa, ¢pase, UCIoIb30BaHUI0 KaTalnu3aTopa.

[lonsiTHe O CKOPOCTH XUMHYECKOM peakuuu. PakTopbl, BIMSIOIME HAa CKOPOCTbH
XUMHUYECKUX PEaKIUi: MPUPOJA PEArupyrolINX BEUIECTB, UX KOHLEHTpalus, TeMIIepaTypa,
IJI0IIaIb COMPUKOCHOBEHUS, HANIMUKE KaTtanu3aTopa. Karamus.

JdemMoHcTpauuu
*  (O3HaKOMJIEHME C KOJUIEKIIUSIMU METAJIJI0B M HEMETAJIOB.
* (O3HaKOMIICHHE C KOJISKIIMSIMU OKCHIOB, KMCIIOT M COJICH.
* 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIUU OT MPUPO/Ibl PEArNPYIOIINX BEIIECTB.
* 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIMU OT KOHIICHTPAIIUH
pearupyouux Be- mecTB.
* 3aBHUCUMOCTH CKOPOCTH XUMHUUYECKON PEAKIIUU OT
TIJIOIIATA COTIPUKOCHOBEHUS PEarupyOIINX BEIIEeCTB
(«KUTISIIUH CIOW»).

* 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT TEMIEPaTyphbl pearupyroiux BemecTs.
JlaGopaTopHble ONBITHI
BzaumopeiicTBue aMMuaka v XJaopoBoJOpOAA.
Peakuus HelTpanuzanuu.
Habmionenue ternoBoro s dexra peakiiuu HeHTpann3aum.
B3aumoeiicTBre cepHOit KMCIOThI ¢ okcuaom meau (I1).

AN

PaznoxxeHne nepokcuia BOJOPOa ¢ TOMOIIBIO KaTajla3bl KapTodes



6. 3aBHCHMOCTH CKOPOCTH XUMHUUYECKON PEAKLIUM OT IPHPOJIBI PEATUPYIOLINX
BEIIIECTB HA MTPUMEPE B3aUMO/ICHCTBHSI paCTBOPOB THOCYIIb(haTa HATPHS U XJIOPUIa
Oapusi, THOCYIb(aTa HATPUS U COJISTHOU KUCIIOTHI.

7. 3aBUCHMOCTbL CKOPOCTH XUMUYECKOM PEAKIIMU OT IPUPOIBI METAILIOB IIPU UX
B3aUMOJCHCTBUH C COJITHOM KHCIIOTOIA.

8. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUM OT IPUPOIBI KUCIOT IPH
B3aUMOJCHUCTBUH HX C JKCIC30M.

9. 3aBHCHMMOCTH CKOPOCTH XUMUYECKON PEAKIIUHM OT TEMIIEPATYPEL.

10.  3aBHCMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHIIEHTPALIHH.

11. 3aBucuMOCTB CKOPOCTH XMMHYECKOM PEAKLUH OT IIOIIALY CONPUKOCHOBEHUS
pearupyromux BeuecTs.

12. 3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIUK OT KaTalu3aTopa.

XHuMHYecKHe peaKllii B PACTBOPAX 3J1eKTPOJIMTOB

[lonsiTue 00  JIEKTPOJIMTUYECKOW  AMCCOLMALMM.  ODJEKTPOJIMTHI U
HEIJEKTPOJUThI. MexaHu3M AMCCOLMALMM 3JIEKTPOJIUTOB C PaA3IMUYHBIM XapaKTEpOM
cBs3H. CTeNeHpb ANEeKTPOIUTHYECKON quccoruanui. CUIIbHBIE U C1a0ble AIEKTPOIHTHI.

OCHOBHBIE  TOJIOKEHUA  TEOPUU  DBJIEKTPOJIUTHYECKOW  JAMCCOLMALIMH.
Knaccudukanus no- HOB M uX cBoWcTBa. KHCIOTBI, OCHOBaHUS W COJIM Kak
ANIEeKTPOUTHL. WX Kmaccupukamus u JUCCoranusl.

OO0mue XMMHUYECKHE CBOMICTBA KHUCJIOT: W3MEHEHHE OKPACKM WHJIMKAaTOPOB,
B3aUMOJICHCTBUE C METaUIaMHM, OKCHUJAMU M THAPOKCUIAMHU METAIOB U COJSIMHU.
MosekynsipHble M HOHHbIE (IIOJHBIE U COKPAIIEHHBIE) YPAaBHEHHSI PEAKIIUH.
XHUMHUYECKUHN CMBICII COKPALEHHBIX YPAaBHEHUU. Y CII0BUS IPOTEKAHUS PEAKLIUM MEXKIY
ANEKTPOJIUTAMHU 10 KOHIA. Psii aKTHBHOCTH METAILIOB.

OOme XUMHMYECKHe CBOMCTBa IEJIOYel: B3aMMOJAEHCTBHE C KHCIOTaMH,
OKCHJAMM He- METauioB, coisiMu. OOmiMe XUMHYECKHE CBOICTBAa HEPACTBOPUMBIX
OCHOBAaHMUI: B3aUMOJICUCTBUE C KACIOTAMHM, PA3JIOKEHUE IIPU HarPEeBaHUU.

OO0mme XMMUYECKHUE CBOMCTBA CPEAHUX COJICH: B3aUMOJCHCTBUE C KHUCIOTAMH,
11eJI09aMu, COJISIMUA U MeTaJulaMH. B3anmoencTBre KUCIIBIX COJIEH CO IIETOYaMH.

I'unponu3, kak oOMEHHOE B3aUMOJIEHCTBUE colieil ¢ Boao. I'mapomnus comm
CHJIBHOTO OCHOBaHMsI M CJ1a0OM KUCIOTHIL. ['HIponu3 cosnu cinaboro OCHOBaHMS U
cunibHOU KucnoThl. [lkana pH.

CBolicTBa KUCJIOT, OCHOBaHM, OKCUIOB U COJIEH B CBETE TEOPUH DIIEKTPOJUTHUECKON
JUCCOLMAIIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

JleMoHCTpaL UK.
* HcnplTaHue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJIHOCTD.
*  3aBHCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHMCIIOTBI OT KOHIIEHTPALUH.
* JIBuKeHHE OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.
* OrnpeneneHue xapakTepa Cpepl B pacTBOpax CoJIeH.
JlabopaTopHble ONBITHI.
13. Mucconnanus cnabbIX 3JI€KTPOIUTOB Ha PUMEPE YKCYCHOM KMCIIOTEL
14. VIsmenenue oKpacky MHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakius HelTpanM3auK pacTBOpPA MEIOUH PA3TMIHBIMA KMCIOTAMH.
16. Ilonyuenne ruppokcuna meau (11).u ero B3anMoaelicTBUE ¢ Pa3IMYHBIME KHCIOTAMH.

17. BzaumoeiicTBrEe CHIIbHBIX KHCIIOT C OKCHIAOM
menu (11). 18-20. BzaumoaeicTBre KUCIIOT ¢
METaJlJlaMHU.

21. KayecTBeHHas peakuys Ha KapOOHAT-HOH.



22. Tlony4eHue CTyaHS KDEMHUEBON KUCIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYJIb(PaT-uOHBI
24. zMeHeHne OKpacKy MHIMKATOPOB B IIEJIOYHON cpee.
25. B3zauMoelicTBHUE IEI0UEH ¢ YIIIEKUCIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSL.

27 . Tonyuenune ruapokcuaa meau (11) u ero pasnoxenue.
28. BzaumoeiicTBue KapObOHATOB ¢ KUCIOTAMH.

29. Tonyuenue rugpoxcuna xeneza(lll).

30. BzaumoelicTBHE XKene3a ¢ pacTBOPOM Cylb(ara

memu (II) IIpakTuyeckue padoTsl

1. CsoiicTBa KHCIIOT, OCHOBAHUI, OKCHIOB M COJIEH B CBETE TEOPUU

BHCKTpOHHTquCKOﬁ Juccomuanv 1 OKHMCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peakuuii

HemeTauibl 4 MX coeJUHEHHSA

CrpoeHne aTOMOB HEMETAJUIOB U UX nonoxenue B [lepuonnyeckoit cucreme. Psn
JJEKTPOOTpHULATENbHOCTH. KpHucTaiumueckue pemEeTKH HEMETAITIOB —  MPOCTHIX
BemecTB. AJutoTporuss W e€ npuuuHbl. Dusndeckue cBoiicTBa HemeTaioB. Oomue
XUMHUYECKHE CBOICTBA HE- METAJIJIOB: OKUCIUTENbHbBIE U BOCCTAHOBUTENIbHBIE.

l'anmorensl, cTpoeHuMe HMX aToMOB M MoJyieKyld. PuU3NUeCKHe M XUMHUYECKHE
CBOICTBa rajo- reHoB. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB raJOr€HOB B 3aBUCUMOCTH
oT ux nosioxkenus B Ilepuonnueckoi cucreme. HaxokaeHue rajgoreHoB B IPUPOJIE U UX
NoJIyuyeHue. 3HaYCHNUE U IIPUMEHEHUE TaJOTE€HOB.

I'amoreHoBOIOPOABI U COOTBETCTBYIOLIME MM KHUCIJIOTBI: IUIABUKOBAsl, COJISHAf,
OpomoBoZiOpO/IHasi, HOAOBOAOpoaHas. [amorenunpl. KauecTBeHHBbIE peakIUMM Ha
raJloreHu-uoHbl. [IpuMeHeHne coelnHEeHUI TaJoreHOB U UX OMOJIornYecKas poJib.

O6mas xapakrepuctuka 35eMeHToB VIA-rpynmel. Cepa B pupoe u eé
NoJIy4eHue. AJUIOTPONHbIE MOJU(BHUKAIIMH CEPhl U UX CBOWCTBA. XUMHUECKUE CBOMCTBA
cepsl U €€ IPUMEHEHUE.

CepoBoJIOpOJ: CTpPOCHHE MOJEKYJbl, (U3NYECKHMEe U XUMHUYECKHE CBOMCTBA,
nosyueHue u 3HaueHue. CepoBojoponHas kucinora. Cynb@uabpl M HX 3HAYEHUE.
JIroMuHOQOPBHI.

Oxcup cepsl (IV), cepHucras kucnora, cyabpuThl. KauecTBeHHas peakuus Ha CyabQUT-
WOH.

Oxkcup cepsl (VI), cepras kucnora, cyiabdatsl. Kpucramioruaparsl. KauectBennas pe-
aKIMs Ha Cylb(aT-HoH.

Cepnast kucinotra - CUJIbHBIA 3JekTpoiuT. CBoiicTBa pa30aBiIeHHOW cepHOU
KHUCJIOTHI, KaK TUIUYHON KHUCJIOTHI: B3aUMOJIEHCTBUE C METalIaMH, OCHOBHBIMH U
aM(pOTEepHBIMH OKCUJAMH, OCHOBAaHUSMU M aM(OTEPHBIMH THUAPOKCUIAMU, COJSMHU.
KavecTBenHas peakuus Ha cylb(haT- HOH.

OOmiast xapakTepUCTUKA 3JIEMEHTOB VA-Tpymmbl. A30T, CTpOCHHE aToMa H
MoJieKybl. du3nueckue 1 XMMUUYECKHE CBOMCTBA U IPUMEHEHNE a30Ta. A30T B IPUPOJIE
1 ero OMoJIoru4ecKast poJb.

AMMHaK, CTPOCHHME MOJIEKYJIbl M (PU3MUECKHE CBOMCTBA. AMMHa4Has BOja,
HAIIATBIPHBIA CIIUPT, TUAPAT aMMHUaKa. /JoHOpHO-aKLENTOPHBIM MeXaHu3M 00pa30BaHUs
KaTHOHa aMMOHMs. BoccraHoBuTenbHble cBolcTBa amMMuaka. ConM aMMOHMS U HX
npuMeHeHne. KauecTBeHHasl peakiys Ha KaTUOH aMMOHHS.

Oxcuzpl a30Ta: Hecoaeo0pa3yroIue U KUCIOTHbIE. A30THCTask KUCIIOTa U HUTPUTHI.
A30THas KHCII0Ta, €€ MoJIydeHue U cBoiicTBa. Hutpartsl.



®ocdop, crpoenne atoma u amiorponusa. Dochunel. Dochun. Okcupg
dochopa(V) u oprodochopnas xucnora. Docdarel. DochopHbie ymoOpeHuUs.
HNHcexTunmael.

OO6mast xapakTepucTuka dyeMeHTOB [V A-Tpynmbl: OCOOCHHOCTH CTPOSHUS
aTOMOB, MPOCTHIX BEIIECTB U COCTUHEHHUI B 3aBUCUMOCTHU OT IMOJIOXKEHHUS IJIEMEHTOB B
[Tepuoamdeckoit cucreme. Yriaepoa. AJUIOTPONHBIE MOAUGUKAIMK: aiMas, Tpadur.
AMoOpdHBII yriepoJ W €ero copra: caxka, aKTUBUPOBAHHBIA Yroib. AjncopOuus.
Xumuueckue cBoicTBa yriepona. Kokcoxumuueckoe nmpous3BOACTBO U €r0 MPOAYKIHS.
KapOuupr.

Oxkcua yrnepoaa(ll): crpoenue mMosekysnbl, MoaydyeHrue U ero cBoiictBa. Okcupg
yraepoaa(lV): ctpoeHue MONEKyJbl, MOJyYeHHUE U €ro CBOWCTBA. YTOJIbHAs KHUCIOTA.
Conu yrojapbHOW KHUCIOTHL: KapOOHAThl W TUApoKapOoHaThl. TexHuyeckas W NULIEBas
coja.

Heopranuueckue u oOpraHudyeckue BEIIECTBA. YTJIEBOJOPOIbI. XHUMHUYECKOE
CTPOEHHE OPraHMYECKUX BELIECTB, KaK MOPSAOK COEIMHEHHUS aTOMOB B MOJIEKYJIE IO
BaJICHTHOCTH.

Mertan, 5TaH, Kak HpelelbHbIE YIIIEBOAOPOJAbl. ODTHUJIEH M alEeTWIEH, Kak
HenpeaenbHble  (HEHACBIILIEHHBIE)  YIJIEBOJAOpPOAbl.  ['OpeHue  yrieBoJIOpOMAOB.
KauecTBeHHbBIE peakiy Ha HEMPEeIbHbIE COSAMHEHHUS.

DOTUJIOBBIN CHHPT, €0 MOJy4YeHHUEe, TPUMEHEHUE U (U3NOIIOTUYECKOE JICHCTBUE.
Tpéx- aromublid ciupT raunepud. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.
YKcycHas - mpeIcTaBUTeNb Kiiacca KapOOHOBBIX KUCIOT.

Kpemnnii, crpoenue ero aroma u cBoricta. Kpemuuit B mpupoze. CUIHIIMAB U CHUIIaH.
Oxcun kpemuus(1Y). KpemHueas kuciora u e€ coj.

[Ipown3BoncTBO crekya U eMeHTa. [IpoayKius CUIIMKATHONW HMPOMBIIUIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hewmeranns! B npupoae. @pakiioHHas IEperoHKa KUJIKOro BO3yxa Kak crocod
NOJIy- YeHHs KUcIopoJa, a3oTa, aproHa. [lonyuenue docdopa, kpemHus, xjaopa, Hoja.
DNEKTPOIN3 PACTBOPOB.

ITosnydyeHne cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTMYECKAsk CXEMa, METO
KUIISIILETO CJIOS, IPUHIUIIBI TEII000MEHa, MPOTUBOTOKA U HUPKYIAuU. OneyM.
[Tpou3BoaCTBO aMMHUaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKask CXeMa.

JleMoOHCTpaLun

e Komneknus HeMeTaIoB.
e Mojenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE I MOJIEKYJISIPHBIE.

e (O30HATOp ¥ MPHUHITUIIEI €TO PAOOTHI.

e ['opeHue HeMeTaIOB - MPOCTHIX BEIIECTB: cepbl, hocdopa, IPEBECHOTO YIIIsl.
e OO0pa3Ibl TaJOreHOB - IPOCTHIX BEIIECTB.

e BzaumojelicTBHE rajJoreHoB ¢ METaJNIAMHU.

e BriTecHeHue xiopa OpoMOM UK H01a U3 paCTBOPOB UX COJIeH

e Koutekiust npupoAHBIX COETMHEHU XJI0pa.

e B3sanmogeiicTBHE cepbl ¢ METAILIAMM.

e ['opeHHe cepbl B KUCIOPOE

e Komnekmus cynbQuAHbIX pYI.

e KauecTBenHas peakius Ha Cyab(OUI-HOH

e OOecrBeyMBaHHE OKPAILIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.

e B3saumonelcTBUE KOHIEHTPUPOBAHHON CEPHOU KHUCIIOTBI C MEBIO.

e (OOyrimBaHuE OPraHUYCCKUX BEIIECCTB KOHIICHTPUPOBAHHOW CEPHOM KHCIOTOM.



e Jluarpamma «CocTaB BO3ayXay.

e Bugneodparments! u cnaiiasl «Itnusu 6azapsiy.

e [lomyuyenue, cobupanue u pacro3HaBaHUE aMMHAaKa.

e Paznoxenne Ouxpomara aMMOHHS.

e BisaumonelcTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.
e ['opeHHe 4epHOTo Iopoxa

e Pa3znoxenue HUTpaTa Kaaus U TOPEHUE IPEBECHOTO YTOJIbKa B HEM
e  OOpa31sl NIPUPOIHBIX coearnHeHui docdopa.

e Topenue pochopa Ha BO3AyXE U B KUCIOPO/IE.

e [lomyuenue Genoro ¢pocdopa U UCIIBITAHUE €TO CBOMCTB

o Komnekmust «O0pa3iibl IPUPOIHBIX COSAMHEHUH YIiIepoaa

e [loprper H. . 3enunckoro. Ilorynomenrne akTMuBUpOBAHHBIM YITIEM

paCTBOpéHHHX BCIICCTB UJIK I'a30B.

e  VYCTpOHCTBO MPOTHUBOTra3a.

e Mopaenu MoJIeKyJl MeTaHa, dTaHa, THJIEHA U alleTUJIeHA.

e BsaumoneiicTBue 3TUIEeHa ¢ OPOMHON BOAON U pacTBOPOM I€pMaHIaHaTa Kajusl.
e OO0uMe XMMUYECKHE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KHUCIIOTHI.

e KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

e Komnekmus «O0pa3ubl NpUPOIHBIX COSAUHEHUN KPEMHUS».

e Komnekmus crexiia, KepaMHUKH, LIEMEHTA U U3AEIUI U3 HUX.

e Kosutekus npoayKuuu CUIMKaTHON POMBIIIEHHOCTH.

e Buneodparments! u cnaiiibl «I Ipou3BoICTBO CTEKIIA U LIEMEHTaY.

e Komnexuus «IIpuponHbie coeTMHEHNS HEMETAIIIOB.

e Bugneodpparments! u cnaiiipl «@pakiimoHHas eperoHKa KHUJIKOTO BO3LyXa»
e Bugaeodparmentsl u cnaiinsl «Ilonydenue Bogoposa, KUCIOpoaa U

TaJIOTCHOB 3JICKTPOJIUTUYCCKUM CIIOCOOOMY.

e Mopaenu annapaToB JIsl IPOU3BOICTBA CEPHOMN KUCIIOTHI.

e Mojenp KHISIIETo CIIOS.

e Mojenp KOJIOHHBI CHHTE3a aMMHAKA.

e BuneodpparmenTs u cnaiiasl «IIpon3BoACTBO CEPHOI KUCIOTHD.

e BuneodparmenTs! u cnaiiapl «IIpor3BoaACTBO aMMHaKay.
o Komneknus «CpIpb€ 115l TOJYYEHHS] CEPHOM KUCIOTBI.

JlabopaTopHbIe ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacnio3znaBanue rajoreHuI-uoHOB.

KauecTBeHHbIe peakiiu Ha Cyab(haT-HOHBI.

KauecTBeHHas peakiusi Ha KATHOH aMMOHMUSI.

XUMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KaK AJIEKTPOJIUTA.
KadectBennsie peaknuu Ha pocdar-noH.

[Tonyuyenue u CBOMCTBA yrOJIbHON KHUCIIOTBHI.

KauecTtBenHas peakuus Ha KapOOHAT-HOH.

[Iponyckanue yriekuciaoro rasa uepe3 pacTBOp CHIIMKATa HATPHs.

IIpakT4yeckue padoThI

2. UzydeHne CBOMCTB CONSHON KMCIIOTHI.

3. I3yuenue CBOWCTB CEPHON KUCIIOTHI.

4. TlonyveHne aMMHUaKka ¥ U3y4eHHE €T0 CBOWCTB.

5. ITony4eHue yIiaeKkucIoro ra3a ¥ u3y4eHue ero CBOMCTB.



MeTaJuibl M UX COeIMHEHUS
[Tonoxxenue metaiuioB B [leproanueckoil cucreMe XuMuueckux snemeHToB Jl. U.
MengeneeBa, CTpOEHME HX arOMOB M KpPUCTaLUIOB. Meramnyeckass CBsI3b U
MeTaJUIMYecKasi KpUcTandeckas pemérka. Ousnyeckue CBOMCTBAa METAIIIOB: 3JIEKTPO-
U TEIIONPOBOAHOCTb, OTpa)karomiasi COCOOHOCTh, MIACTUYHOCTh. CIuiaBbl Y€pHBIE U
LIBETHBHIE.
Mertannel  Kak ~ BOCCTAHOBUTENU.  DJEKTPOXUMHYECKMM  psii  HaIpsHKEHUH.
BzaumopeiictBue MeTaIOB € HEMETAUIAMH, OKCHAAMH, KHUCIOTaMH, COJISIMH.
AJIIOMUHOTEPMHUSL.
CtpoeHue aroMOB M TPOCTHIX BEHIECTB MIEJIOYHBIX METAIOB. 3aBUCHUMOCTD
(GU3HYECKUX U XHMHYECKUX CBONCTB IICIIOYHBIX METANIOB OT 3aps/IOB siep UX aTOMOB.
OKcuabl U TUAPOKCHU/IBI HIEIOYHBIX METAJUIOB, X IOJTYYEHUE, CBOMCTBA, IPUMEHEHHUE.
BaxkHeiilve cony 1EI0YHbIX METAIUIOB, UX 3HAYEHUE B dKUBOM U HEXKUBOU IIPUPOJIE U B
JKU3HU YeJIOBEKa.
CrpoeHue aTOMOB M IPOCTHIX BEIIECTB IIETOYHO3EMENbHBIX METAIIOB. 3aBHCUMOCTD
(bU3NYECKUX U XUMHUYECKUX CBOMCTB LIEIIOYHO3EMEIbHBIX METAJIIOB OT 3apsAJIOB sSIEP UX
atoMoB. OKCHABI U THUJPOKCHUIBI IIEIOYHO3EMENbHBIX METAJUIOB, MX IIOJIyYCHHE,
CBOIWCTBA M MNpUMEHEHHE. BakHelline conu MIETOYHO - 3E€MENbHBIX METAIIOB, HMX
3HAUEHUE B MIPUPO/IE M KU3HU desloBeka. KapOoHaThl M THapoKapOOHAThI KaIbITHs.
Kéctkocth BOABI: BpeMeHHass M TOCTosiHHas. CrocoObl YCTpaHEHHS BPEMEHHOU
#ectkocTu. CrnocoObl ycTpaHeHHUs MOCTOSHHON kEcTkocTu. HMonuthl. CoenuHeHus
ATIOMUHHUS B TpUpojie. XUMHUYECKHe CBOWCTBa amroMUHHUS. OCOOCHHOCTH OKCHIA U
TUAPOKCUA ATIOMUHHUS Kak aMOTEepHBIX COeqUHEHHH. BakHeilmue comu amoMHUHUA
(xnopun, cyabdar).
OcobeHHocTH CTpOCHHS aToMa xkeje3a. JKene3zo B mpupoje. Baxueimme pyast xene3a. OKCHIbI
u rugpokcuanl xkenesa(ll) u xenesa(lll). Comu xeneza(ll) u xxeneza(lll). OOHapyxeHre HOHOB
KaTHOHOB JKeJie3a B pacTBOpe. 3HAUCHHE COSTMHEHUN Keesa.
Koppo3ust xumudeckas v 3JeKTpOXUMHUYECKas. 3allluTa METAJJIOB OT KOppo3uu. MeTauisl B
MpHUpoje: B CBOOOJHOM BHUAE U B BHUAe coenuHeHui. [lonstue o meramnypruu. UYépHas u
uBeTHass Metamnyprus. [lupomeramnyprus, THAPOMETAIUTYPrus, SJIEKTPOMETAILTYPrHUs.
JlomenHnslii pouiecc. [lepepaboTka uyryHa B cTaib. DIEKTPOIU3 PACILIIABOB.
JdemMoHcTpanuu
* BzaumopeincTBue HaTpus, JUTHUS U KAIBLUSA C BOJAOM.
* T'openue HaTpusi, MarHuA U KeJie3a B KUCIOPOJIE.
* Bcnbllika TEpMUTHON CMECH.
* BzaumopeicTBUE CMECH MOPOIIKOB CEPBI U JKeJe3a, IIMHKA U CEPBI.
* BzauMopelcTBUE aTIOMUHUS C KHUCIOTAMH, IIET0YaMU U BOJIOH.
* BzaumopeicTBuE Kene3a U MEAU C XJIOPOM.
* BsaumojelcTBrE MEIM C KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOM
KHUCTIOTOH (pa30aBiIeHHON M KOHIIEHTPUPOBAHHOM).
* Okpacka IUIAaMEHU COEIMHEHHUSIMU IIEJIOYHBIX METAIIOB.
* Okpacka IJIaMeHH COCTMHEHUSIMH IIETOYHO3EMENIbHBIX METAILIOB .
e [ amrenue U3BECTH BOIOM.
e IlomydeHue xECTKOM BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO Ira3a ¢ U3BECTKOBOU BOJOM.
*  VYcrpaHeHue BpEMEHHOM KECTKOCTH KUTISTYCHUEM U JJOOABKOM COJIBI.
* VcrpaHeHHE MOCTOSHHOM JKECTKOCTH TOOABKOW COJIBI.
*  HMoHUTHI ¥ IPUHIIUI UX ACUCTBUS (BUICOPPATMEHT).

e Kounekuus NpupoIHbIX COEAUHEHUH aTlOMUHUS.



*  Buneodparments! u cnaiapl «OKCU ATIOMHUHUAS U €70 MOTU(PUKALIIN.
* [lonyuenue ampoTepHOro TUAPOKCUIA ATIOMUHUS U HUCCIIEIOBAaHUE €T0 CBOMCTB.
e  Komnekuus «XUMHUYECKUE UCTOUHUKHU TOKa.
* Pe3ynbTarhl AUTENBHOTO 3KCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UU CTAIIBHBIX
U3JIEJIHIA B 3aBUCUMOCTH OT YCJIOBUH ITPOIIECCOB.
* Boccranosienue menu u3 okcuaa meau(ll) Bomopoaom.
* BugaeodparmenTs! u cnaiinsl «[I[pou3BOACTBO UyryHa U CTAIM.
*  BuneodparmenTs u crnaiiapl «3aenus u3 4yryHa u ctaim.
*  Buneodparmentsl u cnaiasl «IIpon3BoaACTBO AFOMUHUS.
JlaGopaTropHble ONBITHI
39. BzaumozeiictBue xemnesa ¢ pactBopoM cyibgara memu(ll).
40. [TosryueHre NW3BECTKOBOW BOJIBI U OMBITHI C HEH.
41. Tlonyuenue ruapokcuaos xemneza(ll)
u (I11). 42.KauecTBeHHble peakuuu Ha
KaThuoHbl  keneza  IIpakTuyeckue
padoThI
6. IlomydeHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHSI.
7. PelieHne SKCIEPUMEHTAIBHBIX 33124 [0 TeMe «MeTasuibi».

XuMHSA U OKpYKAKOLIas cpeaa
Crpoenne 3emin: siApo, MaHTHUS, 3eMHasi KOpa, UX XUMHUYECKUH coctaB. JluTocdepa
u e€ xumuueckuil cocraB. Munepainsl. Pyapl. Ocanounsie nopoabl. [lone3Hble nckonaemsle.
Xumudeckuil coctaB rupocepbl. XUMHUECKUH COCTaB aTMOC(EpHI.
VICTOYHMKM ~ XMMHUYECKOro 3arpsi3HEHMs OKpyxkaromed cpenasl. [nmoGanbHble
HKOJIOTHYECKHE TPpOOIEeMbl YeJIOBEYECTBA: NApHUKOBBIA 3(PQeKT, KUCIOTHBIE OXKIH,
030HOBBIE JIBIPHI.

MexyHapoIHOE COTPYAHHUYECTBO B 00JIACTH OXPaHbl OKPY’KAIOLIEH cpeabl OT
XUMHYECKOTO 3arpA3HEHMS. «3€IEHAsT XUMUS».
JdemoHcTpanuu
*  Buneodpparments! u cnaiipl «CTpoeHue 3eMiH U €€ XUMUYECKUI COCTaB».
* Kosulekuys MUHEpPaJIOB ¥ TOPHBIX IOPOI.
*  Komnekuus «Pyasl METAIIOBY.
* Buneodparments! u cnaiiabl «I 1o0ambHbIE SKOJIOTHYECKHE TPOOIIEMBI YEIIOBEYECTBAY.
JlaGopaTopHble ONBITHI
43. U3y4enune rpanura.

O0001eHNE 3HAHUH 110 XUMHH 32 KYPC OCHOBHOM
IIKOJIbI. Ioaroroska K OcHoBHOMY
roCy1apCTBeHHOMY JK3aMeHy

CrtpoeHune aToMa B COOTBETCTBUH C MOJIOKEHUEM XMMHUECKOIO JIEMEHTA B
ITepuoanueckoii cucreMe. CTpoeHuE BEIIECTBA: XMMHUYECKasl CBA3b U KPUCTAUINYECKUE
peméTku. 3aBUCHMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB
(MeTaNII0B, HEMETAJUIOB, 0JIar0- POIHBIX Ta30B) OT MOJIOKEHUS DJIEMEHTOB B
[lepnonnueckoii cucreme. TUITONOrUS HEOPraHUYECKUX BELIECTB, ACJIICHUE UX Ha
KJaccsl ¥ rpymimsl. [IpencraBurenu.

[Ipr3Haku U yCclIOBUS IPOTEKAHUSA XUMUUECKUX peakiuid. Tumosorus
XUMHUYECKHUX PEAKIINH 10 pa3TuIHBIM OCHOBaHUAM. Peakiiu noHHOro 0OMeHa.
OKHUCIUTENbHOBOCCTAHOBUTEIBHBIE PEAKITUH.

XUMHYECKUE CBOMCTBA IIPOCTHIX BELIECTB. XapaKTEPHbIE XUMUYECKHUE CBOKCTBA



CONIE00Pa3yIOIMIUX OKCHIOB, TUAPOKCUIOB (OCHOBAHUMN, KUCIOT ¥ aM(DOTEPHBIX THAPOKCUIOB),

COJIeH.
TemaTnueckoe miiannposanue (8 kiacc)
Ne ypokos HazBanue pasznena, rinaB KonnuectBo yacos
Bcero N3 Hux (hopmMbI KOHTPOIIS)
KOHTPOJIBHBIX | TMPAaKTHYECKUX pa-
pabor oot

1 HavanpHple HOHSATHS U 3a- 20 1 2
KOHBI XUMHHU

2 Baxneimue npencraBute- 18 1 3
JU  HEOPTaHMYECKHX

BEIICCTB.
KonnuecTBeHHbIE

OTHOIICHUS B XMMUU

3 OcCHOBHBIE KJIACCBI 10 1 1
HEOPraHUYECKHUX
COE€IMHEHUN

4 [Tepponuueckuii 3akoH | 8 - -
Ilepnonnueckas cucrema
XHMHYECKHX 3JIeMeHTOB JI.
. MenaeneeBa u
CTpOEHHE aToMa

5 XuMuyeckast CBSI3b. 9 1 -
OKHUCIIMTENIHLHO-
BOCCTaHOBUTEJIBLHbBIE
peaxiuu

6 Pe3seps 3 1 -
HUTOTO 68 5 6

IIpakTyeckune padoTnl
IIpakTnuyeckas padora Nel. «IIpaBuiia TeXHUKHM 6€30M1aCHOCTH MpH paboTe B KaOUHETe XUMUU
[Ipuemsl oOpaieHus ¢ 1a60paTOpHBIM 00OPYIOBAaHUEM M HarpeBaTeIbHBIMU TPUOOpaMM».
IIpakTyeckas padora Ne2 «AHanu3 MOYBBI»
IIpakTuyeckas padora Ne3 «[lomydenne, coOnpanue 1 paclio3HaBaHUE KUCIOPOIa
IIpakTnyeckas padora Ned «Ilonmydenue, coOnpaHue U pacro3HaBaHUE BOAOPOAA»
IIpakTuyeckas padora NeS «I[IpurotoBieHue pacTBOpoB cojel ¢ X 3aJaHHON
MAacCOBOH J0- el
IIpakTuyeckas padora Ne6 «PemnieHre SKCIepUMEHTAITBHBIX 337129

KonTpoJsbHbie padoThI
KonTpoasnas padora Nel o teme «HadanbHble MOHATHS U 3aKOHBI XUMUM

Kontpoabnasi padora Ne2 teme: «BakHelue npeIcTaBUTENN HEOPTaHUYECKUX
BenlecTB. KonnuecTBEHHbIE OTHOIIEHUS B XUMUW
KonTpoasnas padora Ne3 no teme: «OCHOBHBIE KJIacChl HEOPTAaHUYECKUX

coenuuenmin» KonTposabHas padora Nedno temam: «I13 u IICXD» n «Xumuyeckas
ces3p. OBP» I'onoBast npomeskyTouHas aTrecTanus



IIpruMepHbIe HATIPABJIEHUS NPOEKTHOM eI TeIbHOCTH 00y4aI0IIMXCS.
I'eorpadus xuMHUYeCKUX Ha3BAHUU.

Hctopust OTKPBITHS XUMUYECKUX JIEMEHTOB.

Butamunbl 1 UX poJb B KU3HEEATEIbHOCTH

YeJI0BeKa.

Binsgune BugoB XUMHYECKOM CBSI3M Ha CBOMCTBA BEIICCTB.
Bnusinue meTona 3aMopakuBaHus Ha Ka4€CTBO MUTHEBOM
BO/JIbl. BiisiHue MUKpPO3JIEMEHTOB Ha OPTaHU3M PACTECHUU.
Bona, koTopyto MbI beM

Bozayx, KOTOPBIM MBI JBIITIM

3HaveHHe pacTBOPOB JIJIsi OMOJIOTHH U

MeauiuHbl. KucnoTHbie ocaiku: UX MpUpoaa u
nocieactsusa. Coib — 0€3 BUHLI BHHOBATAS.

TemaTnueckoe miiannposanue (9 kiacc)

Ne ypokos Ha3Banue paznena, rias KommuecTBo vacos
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJBHBIX Pa- | MPaKTHYECKUX
oot pabor
1 [ToBTOpeHne u o006oOIIeHNE 5 - -
CBEJIEHUH MO Kypcy 8
KJiacca. XuMHuueckue
peaxuu
2 XUMUYECKHE  peakluu B 10 1 1
pacTBopax
3 HemeTrast u 1704 25 1 4
COEAMHEHUS
4 MeTaiutel 1 UX COSTMHEHUS 17 1 2
5 XUMHUS U OKpY’Karollas cpena 2 - -
6 OO6oOmeHre  3HaHWE MO 9 1 -
XUMHH 32 Kypc OCHOBHOM
IIKOJIBI. ITonroroBka K
OcHoB- HOMY
TOCYJapCTBEHHOMY
sk3ameny (OI'9)
Pezeps 2
Hroro 70 4 7

IIpakT4yeckune padoTnl
IIpakTyeckas padora Nel. «PemieHne skcriepMMEHTaIbHBIX 3a7a4 [0 TEME
«OIIEKTPOINTUYECKAS TUCCOLMALISD)
IpakTnyeckas padora Ne 2 «M3yueHrue CBOMCTB COISTHON KUCIOTHD)
IIpakTyeckas padora Ne3 «/3ydeHre CBONCTB CEPHOI KUCIOTBI»
IIpakTnyeckas padora Ned «[lonyyeHrne aMmmuaka v U3y4eHHUE €ro CBOMCTB
IpakTnyeckas padora NeS «[lomyyeHue yrieKuciioro raza u U3y4eHHe €ro CBOMCTBY
IpakTuyeckasi pa6ora Ne6 «IlomydueHne >KkeCTKOM BOJIBI M CTIOCOOBI €€ YCTPAHCHHS
IIpakTyeckas padora Ne7 «PemnieHne sKkCiepuMEHTAIBHBIX 3a7a4 110 TeMe «MeTaibh»



KonTpoabHbie padoThI
KonTpoasnas padora Nel o teMe « XUMUYECKHE PEAKIIMU B PACTBOPAX AJIEKTPOIUTOB)
Kountpoasnas padora Ne2 no teme: «Hemeramibl U UX COEIUHEHUS»
KonTpouabsnas padora Ne 3 o teme «MeTaiab»
I'onoBasi mpoMeKyTOYHAS ATTeCTALMA

IIpuMepHbIe HATIPABJIEHUS NPOEKTHOM 1eITeJIbHOCTH 00y4a0IIMXCS.
Bpewms B xumun. CKOpOCTh XMMHUECKOHN PEAKIIUU - OT YETO OHA 3aBUCUT?

BinstHue npoayKTOB KOPPO3UH HA PACTUTEIIBHBIN U )KUBOTHBIA MUP BOJOEMA.
Kenezo B Hamel xKU3HU.

3Haere 11 Bbl, U3 4ero coCTOUT KOpITyC Ballei

aBTopyuku? Vcrnonp30BaHre MUHEPAIBHBIX YA0OPEHUH.

Kanbuuii HICTOYHUK KU3HU, 340POBbS U KPACOTHI

IMpuso
skeHue 1
Kpurtepun u HOpMBbI OLIEHKH 3HAHUI 00y4YarOLIUXCH
1. Ouenka ycmnozo omeema
OtMmetka «5»:

- OTBET IIOJIHBIA U NIPAaBUIIbHBIA HA OCHOBAHWH U3YyYEHHBIX TEOPHIL;
- MaTepHall U3JI0KEH B OIIPENIEIICHHOMN JIOTHYECKOM MTOCIIE0BATEIbHOCTH,
JIUTEPATYPHBIM SI3bI- KOM;
- OTBET
CaMOCTOSITEJIbHBIN.
OtBer «4»;
- OTBET IOJHBIA U NIPABUJIbHBIN HA CHOBAHUM U3YYECHHBIX TEOPHL;
- MaTepuaj U3JI0KEH B ONPEACIIEHHON JTOTHYECKOH TIOCIE0BATENIbHOCTH, IIPU ITOM
JIOTIYIIIEHBI JIBE-TPU HECYILIECTBEHHBIE OIINOKH, UCTIPaBIECHHbIE IO TPEOOBAHUIO
YUUTEIIA.

Otmetka «3»:
- OTBET MOJHBII, HO IPU ATOM JIOMYII[EHa CYIIECTBEHHasl OLIMOKA WIIM OTBET HEMOJHBIH,
HECBSI3HBIN.

OtmeTka «2»:
- [IpH OTBETE OOHAPYKEHO HETIOHUMAHHUE YUaLUMCSI OCHOBHOTO CO/IEP KAHUS
y4eOHOT0 MaTe- praja WK JOIMYIIEHbI CYIeCTBEHHbIE OINOKH, KOTOPbIE yUaluics
HE MO>XET UCIPABUTh MPH HABOAILIMX BOMPOCAX YUUTEINS], OTCYTCTBUE OTBETA.

2. OyenKa IKCnepuUMeHmanbHbvlX yMeHul

OreHka CTaBUTCSI HA OCHOBAHWY HAOJIOICHUS 3 YIAIIUMUCS U TUICBbMEHHOTO OTYeTa 3a padoTy.

OtMmetka «5»:
- paboTa BBIITOJTHEHA TTOJTHOCTHIO M TTPABWIIBHO, CJICTAHbI MPAaBUIHLHBIC HAOIOICHUS ¥ BHIBOJIHI;
- OKCIIEPUMEHT OCYIIECTBIICH 10 MJIaHy C YYETOM TeXHUKH 0€30MacHOCTH U MPaBUII
paboTHIC BEeNECTBAMH B 000PYIOBAHUEM;
- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS, TIOACPKUBAIOTCS YUCTOTA
pabouero MecTa 1 MopsI0K (Ha CTOJIe, SKOHOMHO HCITOIB3YIOTCSI PEAKTHUBHI).

OtMmetka «4»:
- paboTa BBINOJIHEHA MPABUILHO, CIENIaHbl MpPaBUIbHbIE HAOIIONEHUS U BBIBOJBI, HO
MIPH 3TOM DKCIEPUMEHT MPOBEIEH HE MOJHOCTHIO WM JOMYIICHB HECYIIeCTBEHHBIC
omuOKu B paboTe C BEIIeCTBAMU U 000PYTOBAHUEM.

OtMmetka «3»:
- paboTa BBINIOJIHEHA MIPABUIILHO HE MEHEE YeM HAIMOJIOBUHY WU JAOMYIEeHa
CylIecTBEHHasl OIMOKa B X0JI€ KCIIEPUMEHTa B O0BSICHEHUH, B OOPMIICHUH PaOOTHI, B
COOJTIOICHUH TTPABWJI TEXHUKH O€30ITaCHOCTH Ha paboTe ¢ BEUIECTBAMH U



000py0BaHUEM, KOTOPAs UCIIPABIISIETCA 10 TPEOOBAHUIO YUUTEIIS.

OtMmetka «2»:
- TOMYIIEHHI IBe (1 0oJiee) CyIeCTBEHHBIC OIMOKHU B X0/1e: IKCIIEPUMEHTA, B
00BsiICHEHUH, B 0POPMIICHUH PAOOTHI, B COOIOCHNY MPABUII TEXHUKH 0€3011acCHOCTH
npu paboTe ¢ BeuecTBa- MU U 000PYIOBAaHUEM, KOTOPHIE YUAILUICS HE MOXKET
UCTIPAaBUThH JaKe M0 TPEOOBAHUIO yUUTEIIS,
- paboTa He BBINIOJIHEHA, Y YJalllerocs OTCYTCTBYET AKCIIEPUMEHTAIbHbIE YMEHHUS.

3. Ouenka ymeHuii peuiams IKCnePUMEHMAIbHble 3A0auu
OtMmeTKa «5»:
TIJIaH PEIICHUs COCTABJIEH PABUIIBHO;
MPaBUIILHO OCYIIECTBJICH MOJI00p XMMUYECKUX PEAKTUBOB U
000pyI0OBaHUS; TAHO TIOJIHOE OOBSICHEHHUE U CJICTIaHbl BHIBOJIBI.
OtMeTKa «4»:
IJIaH PEIICHUs COCTABJIEH IPABUIIBHO;
MPaBUIILHO OCYIIECTBJICH MOI00p XUMUYECKUX PEAKTUBOB U 000PYI0BAHUS, TIPU ITOM
JIOTYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUOOK B 0OBSICHEHUHU U BHIBOAAX.
OtMmeTKa «3»:
TIJIaH PELICHUS COCTABJIEH MPABUIIBHO;
MPaBIJIBHO OCYILECTBJICH MOA00P XMMHUECKUX PEAKTUBOB U 00OPYI0BaHUS, HO IOMYILIEHA
CYILIECTBEHHAs OIIMOKA B O0OBSICHEHUU U BBIBOJAX.

OtMmeTKa «2»:
JIOTyILIEHBI J1Be (1 OoJiee) CyIIeCTBeHHbIE OMIMOKY B IJIaHe PEIIeHHUs, B Toa00pe
XUMHYECKHX PEaKTHBOB U 000pYIOBaHUs, B OOBSICHCHUH U BBIBOJIAX HMJIU 3a/1a4a HE PEIICHa.

4. Oyenka ymeHuil pewiams pacuenHole 3a0a4u

OtmeTka «5»:
- B JIOTHUECKOM PACCYKJICHUH U PEIICHUHU HET OIMOOK, 3a7a4a perieHa
paloHaIbHBIM CIIOCOO0M;

OtMeTKa «4»:
- B JIOTHYECKOM PACCYKJICHUHU U PEIICHHs HET CYIIECTBEHHBIX OMIMOOK, HO 3a7aua
pelieHa He- palliOHaIbHBIM CIIOCOOOM, WJTU JOIYIICHO He OoJiee IBYX
HECYIIECTBEHHBIX OMIMO0K. OTMeTKa «3»:
- B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMOOK, HO JOIYIIEHA
CYIIIECTBEHHAs OIMOKa B MATEMaTHYECKUX pacueTax.

OTMeTKa «2»:
- UIMEETCS CYIIECTBEHHBIC OMIMOKHU B JJOTUYECKOM PACCYXKIACHUU U B PEIICHUU,
- OTCYTCTBHUE OTBETA Ha 3aJ]aHUE.

5. Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOm
OT1MmeTKa «5»:
- OTBET IMOJIHBIN U MPaBUJIbHBIN, BO3SMOYKHA HECYIIIECTBEHHAS
ommoOka. OTMeTKa «4»:
- OTBET HETIOJIHBIN WK TOMYIIEHO He Ooiee ABYX HECYIIECTBEHHBIX
ommOoKk. OTMeTKa «3»:
- paboTa BBITIOJIHEHA HE MEHEEe YeM HAIOJIOBUHY, JIOIYIIEHA OTHA CYIICCTBCHHAS
OIIMOKa U MPU ITOM JIBE-TPH HECYIIECTBEHHBIE.
OtmeTka «2»:
- paboTa BBITIOJIHEHA MEHBIIIEC YeM HAMIOJIOBUHY WJIH COACPKHUT HECKOIBKO
CYIIIECTBEHHBIX OLITUOOK;
- paboTa He BBINIOJTHEHA.
[Ipu orieHKe BHIMOTHEHHS MUCEMEHHOW KOHTPOJIBHOU PabOThl HEOOXOAMMO YUYUTHIBATH
TpeboBaHus equHOTO opdorpaduueckoro pexxnuma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO
paboTy KOppEeKTUPYET MPEIIIECTBYIONINE OTMETKHU 33 YETBEPTh, MOTYTOAME, TO/I.

6. Ouenka 3a mecmogyto paomy:
Tectpl, cocTosimMe W3 MATH BONPOCOB MOXKHO HCIIOJB30BATh TIOCIIE M3YyYCHHS Marepuaia



Kaxzaoro ypoka. Tect u3 10—15 BonmpocoB uCHOIB3yeTCS sl TEPUOAUYECKOTO KOHTPOJIS.
Tect w3 20—30 BompocoB HEOOXOJMMO HCHONB30BaTh IS MTOrOBOro KoHTpoisi. Ilpum
OLICHUBAHUU UC- MOJB3YETCS CIEAYIOIas HIKaia:

Otmetka «5»: 90% — 100 %

Otmetka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

Ul TeCTa U3 MATH BOIIPOCOB

HET OIIMOOK — OTMETKA «5»;

OJlHa OIIMOKA - OTMETKA «4»;

JIBE OITMOKU — OTMETKA «3»;

TPH OUIMOKH — OTMETKa

«2»;

Juist Tecta U3 30 BOOPOCOB:

25—30 mpaBWIIBHBIX OTBETOB — OTMETKA «5%;

19—24 npaBWIBHBIX OTBETOB — OTMETKa «4»;

13—18 npaBHIBHBIX OTBETOB — OTMETKA «3»;

MeHbIe 12 MpaBUIIbHBIX OTBETOB — OTMETKA

W@».

IIpuioxenne 2
JIutepatypa aJs yyamuxcs:

1 Amuk6epona JL.IO. «3anumarensnas xumus», M, «ACT - IIpeccy, 2009r.

2. INabpuensu O.C. Xumus. 9 knacc: paboudas TeTpaas k yueOHuky ["abpuensna

0O.C. -- M.: [Ipoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBoyHMK IIKONbHHMKA 1o xumuu 8-11 xmace, M,
«dpodar, 2000 r.

4. Xumust. 9 kiacc: yueOHUK i 0011e00pa3oBaTeNbHbIX yupexxaeHuil/ ['abpuensn

O.C.. - M.: [Ipoda, 2012.
Jlureparypa AJisl yYuTeJIA:

YMK «Xumusa. 8

Knacey
1. Xumus. 8 knacc. YueOnuk (aBrop O. C. I'abpuensn). 288 c.
2. Metomudeckoe ocoowue. 8 ximace (aBtopsl O. C. T'abpuensa,C. A. Crnaakos). 190 c.
3. HacronpHas kHura yaurens. 8 kiacc (aBropsl O. C. I'abpuensn, H. I1.
Bocko6oiinukoBa, A. B. flmykosa). 400 c.
4. Pabouas tetpanb. 8 knacc (aBTopsl O. C. I'abpuensn,C. A. Cnaakos). 208 c.
5. KonrtposbHble 1 npoBepouHble paboTsl. 8 kinacc (aBropsl O. C. 'abpuensH u np.). 224 c.
6. Xumus B TecTax, 3aja4dax, ynpaxaeHusx. 8 kiaacc (aBropsl O. C. 'abpuensH, T. B.
CwmupHoBa, C. A. CnankoB). 224 c.
7. Terpaap 15t 1TaOOPaTOPHBIX ONBITOB U NMpakTUyeckux padot. 8 kiacc (aBTopsl O. C.
["abpuensn, A. B. Kymosa). 96 c.
8. Terpanb U1 OLIEHKH KayecTBa 3HaHUM 1Mo xumuu. § kinacc (aBropsl O. C.
["abpuensH, A. B. Kynosa). 112 c.
9. Xumuueckuii skcriepuMenT B mkose. 8 kinacc (aBropst O. C. [N'abpuensn, H. H.
Pynog, B. . TonkynoB). 304 c.
10. Xumus. 8 kiacc. DIEKTPOHHOE MYJIbTUMEIUIHOE N3/IaHKE.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 xnacc. YueOuuk (aBtop O. C. I'abpuensn). 320 c.

2. Metonudeckoe ocoowue. 9 ximace (aBtopst O. C. I'abpuensn,C. A. Cnaakos). 190 c.
3. Kuura nns yuurens. 9 kimace (aBropsl O. C. I'abpuensn, U. I'. Octpoymos). 400 c.
4. Pabouas Terpanp. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnankos). 224 c.

5. KortponpHbie 1 mpoBepodHbie padboThl. 9 kiace (aBropsl O. C. ['abpuensH u ap.). 240 c.
6. Xumus B TecTax, 3aaayax, ynpaxaenusx. 9 kmacc (aBropsl O. C. I'abpuensu, T. B.
CwmupaOBa). 288 c.

7. Terpans U1t 1a00pATOPHBIX OIBITOB M MPAKTUYECKUX paboT.9 knacc (aBTopsl O. C.
["abpuensu, A. B. Kynosa). 112 c.

8. TeTpanp ny1st OIICHKM KadecTBa 3HaHUH 1o xuMuH. 9 kiacc (aBtopsl O. C.



I"abpuensu, A.B. Kymnmosa). 112 c.
9. Xumuyeckuii sxcriepuMeHT B mikode. 9 kimace (aBropst O. C. 'abpuensia u ap.). 208 c.
10. Xumus. 9 kiacc. DIEKTPOHHOE MYJIbTUMEIUIMHOE U3/IaHHUE

HNuTepHeT-pecypenbl
1. http://www.alhimik.ru IlpencTaBiaeHsl pyOpHKH: COBETHI AOUTYPHEHTY, YUUTEIIO
XHUMUH, CIIPAaBOYHHK (0YEHBb OOJIbIIas MOA00PKa TaOJIUIl U CIIPABOYHBIX MATEPHAIIOB),
Becesas XUMUsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKamepa (Macca MHTEPECHBIX
UCTOPUYECKHUX CBEICHUN).
2. http://www.hij.ru XXypaan «Xumust 1 )KU3Hb» MOHATHO ¥ 3aHUMATEIILHO
paccka3bpiBacT 000 BCEM MHTEPECHOM, YTO MPOUCXOJIUT B HAYKE M B MHPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexTponHsIi KypHaT «XUMHKH U
XUMHS», BKO- TOPOM TIPEACTABICHO MHOKECTBO OIBITOB TI0 XUMHUH, 3aHUMATEITHbHON
I/IH(I)OpMaL[I/II/I, HO3BOJI5HOH.[CI>1YBJ]C‘IL YUCHUKOB SKCHepHMeHTaﬂbHOﬁ YacCTbIO TpEAMCETA.

4. http://c-books.narod.ru BceBo3amoxkHast tuteparypa o XuMHUH.

5. http://www.drofa-ventana.ru M3BectHoe n3aaTenbCTBO Y4€OHOM JTUTEPATYPHI.
HOBHHKHM HAy4YHO-TIOMYJISIPHBIX U 3aHUMATEIIbHBIX KHHUT 110 XMMHH.

6. http://1september.ru XXypuan mist yuureneit u He TONbKO. BobIIoe KOJHYECTBO paboT
YYCHUKOB, B TOM YKCJI€ U HCCIICI0BATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIbHBINA TOPTAT CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI M0 XMMHH.

8. www.periodictable.ru Coopuuk crareii 0 XUMHYECKUX JJIEMEHTAX,
WUTIOCTPUPOBAHHBIN SKCIICPUMEHTOM.
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