1. HosicHuTeILHAS 3aNIMCKA

Pabouas nporpamma mpenmera «XUMHS» JJIE OCHOBHOTO OOIIEro oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JIOKYMEHTOB:

1.

2.

3akon «O06 obpazoBanun» B Poccuiickoit @enepanun: Oenepanbhbliii oT 29

nexabps 2012 r. Ne 273-03.

06 YTBEPKICHUU CanlluH 2.4.2.2821-10 «CanurapHo-

AMUAEMHUOJIOTMUECKHE TPEOOBAHUS K YCIOBHSIM M OpraHU3alMi 00y4YeHUus B

o011eo0pa3oBaTeNbHbIX  YUPEXKICHHUSIX»:  MOCTaHOBJIEHME [ aBHOro

roCyJIapCTBEHHOTO0 caHuTapHoro Bpauya Poccuiickoit ®depepanum ot 29

nekabps 2010 r. Ne 189, r. Mocksa; 3apeructpupoBano B Muntocre PO 3

mapta 2011 r.

O6 yrBepxkneHuu ¢eaepalbHbIX MEepeuHel yueOHUKOB, PEKOMEHI0BAHHBIX

(TOMyIIEHHBIX) K WCIOJIB30BAHMIO B 00pa30BaTEbHOM MpOIECCe B

00pa30BaTEIbHBIX  YUPEKICHUSAX,  pPEATU3YIOmUX  00pa3oBaTelbHbIE

OporpaMmbl  OOIIEr0  00pa3oBaHUSI M HUMEIOLIUX TOCYAapCTBEHHYIO

akkpeautauuto, Ha 2013/14 yuebHblii TOA: mpuKa3 MUHHUCTEPCTBA

oOpa3zoBanus u Hayku Poccutickoit @enepanuu ot 19 gexabps 2012 r. Ne

1067, r. Mockaa.

[IpumepHast ocHOBHasi oOpa3oBaTenbHasi MporpaMma oOpa30BaTEIHLHOTO

YUpEeXJACHHs: MHUCbMO JernapTaMenTa oliero odpazoBanus MUHHUCTEPCTBA

oOpazoBanus Hayku Poccuiickoit @eneparuu ot 01 HOs1Opst 2011 1. Ne 03-

776.

denepanbHbli TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOTO

oOmrero oopaszoBanus: mpukaz Munoopuayku Poccun ot 17 nexabps 2010 r.

Ne 1897.

C yuerom:

1. Ilporpamma kypca xumuu ainsa 8—I11 knaccoB 0011e00pa3oBaTeNbHbBIX
yupexaenuil (aropsl B. B. Epemun, H. E. Ky3pmenko, B. B. Jlynun u
1p.). 64 c.

2. IlpumepHas ocHOBHasi 0Opa3oBaTelbHas MpOorpaMMma 0Opa3oBaTEIbLHOTO
yupexaenus. OcHoBHas mkona. — M. : banacc, 2012. — 256 c.

3. I[Ipumepnsbie mporpaMMsbl o yueOHbIM IipeaMeraM Xumus. 8 — 9 kiacc.

Mocksa «IIpocsemenne» 2010

Llenn XMMHYECKOro 06D&3OBaHI/I$I:

1) bopmupoBanme y 00y4aroninxcss yMEHUs BUJIETh U IOHUMATh IIEHHOCTh

O6p330BaHI/IiI, 3HAYUMOCTDb XUMHWYCCKOI'O 3HAaHUA IJIA Ka>KI0I'0 YCJIOBCKaA

HE3aBUCUMO OT €ro Npo(hecCUOHAIBHOMN NeATEIbHOCTH; YMEHUS pa3inyaTh (PaKThI

" OLICHKH, CPABHHUBATb OLICHOYHLIC BBIBOAbLI, BUIACTDb UX CBA3b C KPUTCPHUAMHA

OLICHOK U CBSI3b KPUTEPUEB C OMPEIEIIEHHOW CUCTEMOU LIEHHOCTEM,

dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO TO3HITHIO;

2) dopmupoBaHue y 00y4arOIIMUXCsl LIETOCTHOTO MPEICTaBICHUS O MUPE U POJIH



XUMUHU B CO3JaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KaApTUHBI MUPA; YMEHUS
OOBSICHATH OOBEKTHI U MPOIIECCHI OKPY KAIOIIEH 1eHCTBUTENBHOCTH —
IIPUPOJHOM, COLIUATIBHOM, KYIbTYPHOWU, TEXHUYECKOUN CPEJIbl, UCIIONIb3YS IS
ATOT0 XUMHUYECKHUE 3HAHMUS;

3) npuobpereHre o0yJaromUMHICs OIbITa PAa3HOOOPA3HOM AEATEIBLHOCTH,
MO3HAHUS U CAMOTIO3HAHUS; KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHTHOCTEH),
UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE ISl PA3IMYHBIX BUIOB JCSITEILHOCTH:
perieHus mpobieM, IPUHATHUS PEUICHH, TOUCKA, aHAIn3a U 00pabOTKH
UHpOpMAIUN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPECHHUH,
COTpYAHUYECTBa, 0€30MacHOT0 0OpAIlleHHsI C BEI[ECTBAMU B MOBCEIHEBHOM
KU3HU.



2.001as XxapaKTepUCTHKA Y4eOHOI0 MpeaMeTa

OcoOeHHOCTH  coaepkaHusi OOy4YeHHs XUMUM B  OCHOBHOW  IIKOJIE
00yCIIOBJIEHbI CHEIM(PHUKON XMMHUM KaK HAyKd M IIOCTABJIEHHBIMM 3ajadyaMu.
OCHOBHBIMM MpPOOJIEMAMH XUMHUHU SIBJIAIOTCS HM3Y4YEHHE COCTaBa U CTPOEHUS
BEUIECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHHUS, IIOJIyYEHUE BEUIECTB C
3a/IaHHBIMU CBOMCTBaMHU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMHUUECKUX PEaKIIMii
U MyTel yNpaBl€HUS MMHU B LENSIX MOJYYEHHUS BEIIECTB, MATEPUATIOB, SHEPTHUH.
[ToaTOMy B mporpaMMe Mo XMMHH HAllJIM OTPAaKEHUE OCHOBHBIE COJIEPKATEIIbHbBIEC
JVUHUY:

*BelIeCTBO — 3HAHUS O COCTAaBE W CTPOECHHUU BELIECTB, MX BAXKHEHIIMX
(¢u3nYecKuX U XMMMUUECKUX CBOWCTBAX, OMOJIOTNYECKOM JIEHCTBUY;

*XHMMHUYECKAsl Peaklusi — 3HaHUSA 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS
XUMHMYECKHE CBOMICTBa  BEILECTB, CIOCO0AX yNpaBICHUS XUMUYECKUMU
IPOLECCAMY;

- IPMMEHEHNEe BelleCTB — 3HAHUS U ONBIT MPAKTHYECKOW NEATEIbHOCTH C
BEIIECTBAMM, KOTOpbIE HAauOOJIEe YacTO YHOTPEOJSIFOTCS B IOBCEAHEBHON KHU3HU,
IIMPOKO HUCIOJNB3YIOTCS B IPOMBIIUIEHHOCTH, CEJIbCKOM XO3SHCTBE, Ha
TPaHCIIOPTE;

* I3bIK XUMHHM — CHCTEMAa BA)KHECUIIIMX IOHATUN XUMHU U TEPMUHOB, B KOTOPBIX

OHM OIKMCBIBAIOTCS, HOMEHKJIATYpa HEOPTaHUYECKUX BEUIECTB, T. €. UX HA3BaHHS
(B TOM 4McClie U TPUBHAIbHBIC), XUMHUECKHE (DOPMYIBI M ypaBHEHHS, a TaKXKe
npaBujia TepeBojia MH(OpPMAIIMM C €CTECTBEHHOrO sI3blKa Ha SI3BIK XUMHUHU U
oOpaTHo.

[TockonbKy OCHOBHBIE COAEPKATEIbHBIE JIMHUU LIKOJIBHOI'O Kypca XUMHUHU TECHO
MEPEIUIETEHBI, B MPUMEPHOM NPOrpaMme COJAEPKAHUE IPEACTABICHO HE MO
JUHUSM, a 1o pazaenaMm: «OCHOBHbIE TMOHATUS XUMUU (YpOBEHb aTOMHO-
MOJICKYJISIDHBIX TIpeAcTaBlieHuil)», «llepuonuueckuil 3aKkoH W MEepHOIUYECKas
cucrema xumuyeckux snemeHtoB . W. MennpeneeBa. CTpoeHHE BEIIECTBAY,
«MHoroo6pasue XMMHYECKUX peakiuiiy, « MHOrooopasue BEUIeCTB.

Ilennocmmuvie opuenmupepl conepKaHusi Kypca XMMHUU B OCHOBHOM IIKOJIE
OMpEeNEeNA0TCA crenuPuKol XUMUU Kak Hayku. [loHsTHE «1I€eHHOCTH» BKJIIOYAET
€IMHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOIIICHHE CYOBEKTa K
00BEKTYy), TMOATOMY B KauecTBE IIEHHOCTHBIX OPHUEHTUPOB XUMUUYECKOTO
00pa3oBaHUs BBICTYMAIOT OOBEKTHI, U3y4aeMbl€ B KypC€ XHUMHH, K KOTOPBIM Y
oOy4aromuxcs GpopmMupyercs IEeHHOCTHOE OTHOIIeHue. [Ipu 3ToM Benyiiy posb
UTPAIOT MO3HABATENIbHBIE IIEHHOCTH, TaK KaK JJAaHHBIN y4eOHBIA peaMET BXOJIUT B
IpYIIY MPEIMETOB MTO3HABATEILHOTO 1IUKIIA, TJIABHAS 1I€JIb KOTOPBIX 3aKIH0YAETCA
B U3YYEHUH MPUPOJIBI.

OcCHOBY MO3HAaBaTENbHBIX [IEHHOCTEW COCTABJISIOT HAyYHbIC 3HAHUS, HAYYHBIE
METOJIbI TO3HAHUS, a IICHHOCTHBIE OpUEHTAlUU, (PopMUpyeMbie y 00yJaronmxcs B
MpoIIeCCe U3YUCHUSI XUMUH, TPOSBIISIOTCS:

* B MPU3HAHUM [IEHHOCTU HAYYHOr'O 3HAHMSI, €r0 MPaKTHUYECKON 3HAYUMOCTH,
JIOCTOBEPHOCTH;



«B IICHHOCTH XWMHYECKMX METOJOB HWCCIICOBAHUS JKUBOH W HEKUBOKN
PUPOJIBL;

+ B IOHUMAHUH CJIOKHOCTH U MPOTUBOPEUMBOCTU CAMOTO TPOIecca MO3HAHUS
KaK M3BEYHOTO CTpemiieHus K McTune.

B kadectBe OOBEKTOB IIEHHOCTEH TpyJa M ObITa BBICTYMAIOT TBOpUYECKas
co3ujaTellbHasl JICSITCbHOCTh, 3JI0pPOBBI  00pa3 JKW3HU, a I[EHHOCTHBIC
OpUEHTAllUA  COJEPKAaHHMS Kypca XUMHU MOTYT pPacCMaTpPUBAThCA  Kak
dbopmupoBaHue:

* YBOKUTEIHLHOTO OTHOIICHUS K CO3UIaTEIHHOM, TBOPUECKOM JIEATECILHOCTH;

*[IOHUMaHUS HEOOXOUMOCTH 37J0POBOT0O 00pa3a KU3HU;

«ToTpeOHOCTH B O€3YCIIOBHOM  BBIMIOJIHEHWW  TPaBWI  0E30MacHOTO
WCIIOJIb30BaHUS BEIIECTB B MOBCEHEBHOMN KU3HU;

« CO3HATEIILHOT0 BBIOOpA OyyIiel mpoheCCHOHATLHOM eI TeIbHOCTH.

Kypc xumun o6nagaer BO3MOKXHOCTIMHU Jis1 POPMUPOBAHUS KOMMYHUKAMUBHBIX
yeHnHocmel, OCHOBY KOTOPBIX COCTABJISIIOT MPOLIECC OOIIEHMsI, TPaMOTHAs peyb, a
[EHHOCTHbBIE€ OPUEHTAIIMY HAMPABJICHbl HA BOCTUTAHUE Y YUAILIUXCS:

*  MPaBWIHHOTO UCIOIb30BAHUS XUMUUECKON TEPMUHOJIIOTUN U CUMBOJIUKY;

*  TOTPEOHOCTH BECTH JIUAJIOT, BHICIYIIMBATH MHEHHE OMIMOHEHTA, y4aCTBOBATH
B JTUCKYCCHU;

*  CIIOCOOHOCTH OTKPBITO BbIpaXkaTh U apryMEHTHUPOBAHHO OTCTauMBaTh CBOIO
TOYKY 3PEHUS.



3.0nmcaHue MecTa yueOHOro nmpeaMera, Kypca B yueOHOM IIaHe
Pabouas nmporpamma paspaborana B coorBeTcTBrn ¢ OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMoit

oCHOBHOT0 001Iero oopazoBannss MKOY-BCOIL Ne2.

Xumusi B OCHOBHOM MIKOJIE M3y4yaeTcs ¢ 8 1mo 9 KI1acchl.
ITo mporpamMme ob1iee 9rcIo YIeOHBIX YacoB 32 Toja o0ydeHus cocrapisier 140 gacos, 3 Hux 72 (24

B Hememo) B 8 kiacce, 68 (24 B HeAemo) B 9 kiacce.

Oco0EHHOCTH CONEpKaHUsS Kypca « XUMHUSD SBIISIOTCS TIIABHOM MPUYUHON TOTO, 9TO B 0a3WCHOM
y4eOHOM (00pa30BaTEIbHOM) TUIAHE 3TOT MPEIMET MOSBIISCTCS TOCICTHUM B PAIY €CTECTBEHHOHAYYHBIX
JUCHUIIIINH, ITOCKOJIBKY JJIs1 €0 OCBOCHHWA MIKOJIbHUKU JOJIXKHBI O6JIaJIaTI) HE TOJIBKO ONPCACIICHHBIM
3amacoM IMpelBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO U JOCTATOUYHO XOPOLIO PAa3BUTHIM

a6CTpaKTHBIM MBIIIJICHHUEM.

Ha u3ydenne y4eOHBIM IITAHOM OTBOAMTCSL:

['oga oOyuenus

Komn-Bo yacos B
HEeIEeII0

Kon-Bo yueOHBIX
HE/CIb

Bcero gacosn 3a
y4eOHbIH rof

& Kiacc

36

72

9 ximacc

34

68

140 4yacoB 3a
Kypc¢




4. JIn4YHOCTHBbIE, MeTANIPEAMETHbIE U MIPeIMETHbIE Pe3YJIbTATHI 0CBOCHUS
KOHKPETHOIr0 Y4eOHOro npejamera, Kypca

8 kiacce
JInYHOCTHBIE:

e (Oco3HaBaTh €OUHCTBO M  IEJOCTHOCTh  OKPY’KAIOUIEro  MHDa,
BO3MOXXHOCTH €ro I03HaBa€MOCTH M OOBSCHUMOCTH Ha OCHOBE
JOCTHKEHUN HAYKHU.

e [locTenenHo BeICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHUE:
OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpPa30BAHMIO, B TOM YHCJE U B
paMKax caMOCTOSITEIIbBHOM AEATEIIbHOCTH BHE IIKOJIBL;

OILICHMBATh >KM3HEHHBIE CUTYAllUU C TOUKH 3peHHsI Oe30macHoro oopasza KU3HU U
COXPAHEHHUS 3/10POBbSI;
OLICHUBATh YKOJOTUUECKUN PUCK B3aUMOOTHOIIEHUN YEIIOBEKA U IPUPOIBI.

e dopMUpOBaTh 3KOJOTHYECKOE MBIIIJICHUE: YMEHHE OLEHHBATh CBOIO
JEATENBHOCTh M MOCTYIKHU JAPYTUX JIOJIEN C TOYKU 3PEHUS COXPAHEHUS
OKpYKalOIel Cpebl - rapaHTa KU3HU U OJIaronoIyqus JIFoaei Ha 3emie.

MeTanpeaMerHble:

Pecyniamuenvie YY/I.

e (CaMocTosATeNbHO O0OHAPYXKHUBATh U (POPMYIHPOBATh YUEOHYIO IPOOIEMY,
OTIPEENSTh 1IeJIb Y4eOHOM AesITEIbHOCTH, BHIOMPATh TEMY MPOEKTA.

e Brigsurate Bepcuu peieHus npo0aeMbl, 0CO3HABATh KOHEUHBII
pe3yNbTaT, BRIOUPATh U3 MPEJI0KEHHBIX U UCKATh CAMOCTOSITENILHO
CpEeICTBA JOCTHKEHUS LIETH.

e CocTaBiATh (MHAUBUAYAIBHO WIH B TPYMIIE) IJIAH PELIEHUs MPOOIEMBI
(BBIMIOJIHEHUS TIPOEKTA).

e Paloras 1o 1iaHy, CBEpATh CBOU JIEUCTBUSA C LIEBIO U, IPU
HEO0OXOIUMOCTH, UCTIPABIISITH OLTUOKHA CAMOCTOSTENBHO.

e B nwmanore ¢ yunrenem COBEPIIEHCTBOBATH CAMOCTOSTENBHO
BbIpa0OTaHHbIE KPUTEPHUN OLIEHKHU.

Ilo3znaeamenvuvie YY/I:

e AHaNM3HpPOBaTh, CPAaBHUBATH, KIIACCUPHUITMPOBATH U 00001IaTh (PaKTHI U
SBJICHUA. BBIABIATH MPUYUHBI U CIEACTBUS MIPOCTHIX SIBICHUM.

e OcCyIIeCTBIATh CPABHEHHUE, CEPUAITHIO B KITACCH(PUKAIIHIO,
CaMOCTOSITEIILHO BBIOMpasi OCHOBAHUS M KPUTEPUHU IS yKa3aHHBIX
JIOTHYECKUX OTepaIiii; CTPOUTH KJIIACCH(PHUKAIIUIO HA OCHOBE
JTUXOTOMUYECKOTO JeeHUs (Ha OCHOBE OTPUIIAHUS ).

e CTpouTh JIOTHYECKOE PACCYKIIEHHUE, BKIIOYAIOIIEE YCTAHOBJICHUE
IPUYUHHO-CJICICTBCHHBIX CBS3CH.

e (Co3maBaTh CXEeMAaTHUECKUE MOJICIH C BBIICTICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK O0BEKTA.



e CoCTaBisATh TE€3UCHI, pAa3JIUYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIIOKHBIX U
T.11.). [IpeoOpa3oBbIBaTh HH(pOPMALIMIO W3 OJHOTO BUAA B APYTrOM
(TabnuIry B TEKCT U TIp.).

e BpIuUTHIBaThH BCe YPOBHU TEKCTOBOM MH(pOPMAIIHH.

e VYMeTh OnpeaensiTh BO3MOXHbIE HCTOYHIUKN HEOOXOANMBIX CBEJICHUH,
OPOU3BOAUTH MOUCK UH(POPMALIUH, aHATU3UPOBAThH U OLIEHUBATH €€
JIOCTOBEPHOCTb.

Kommynukamuenwvie YY/I:

e (CaMoCTOATENBHO OPraHU30BbIBATh yUEOHOE B3aUMO/ICHCTBUE B IPyIIIe
(ompenenaTh 001IKe eI, paclpeAesaTh poid, JOroBapUBaTHCS APYT C

JIPYTOM | T.10.).

IIpeameTHbIE:
BocbMUKJIACCHUK HAVIUTCSH

-  OcHoBHbIe TOHATHA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
NMpPeACTABJICHNH)

* ONMCHIBATh CBOMCTBA TBEPABIX, JKUIKHUX, Ta3000pa3HBIX BEIECTB, BBIICISSA
VX CYIIECTBEHHBIC IPU3HAKY,

* pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHN «aTOM», «MOJIEKYJIay,
«XUMUYECKUM  DBJIEMEHT», «IPOCTOE BEHIECTBO», «CIOXKHOE  BEIIECTBO»,
«BAJICHTHOCTB), UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* 300paXkaTh COCTaB MPOCTEUIITUX BEIIECTB C MMOMOIIBI0O XUMUYECKUX (POPMYJT
Y CYIIHOCTh XUMHUYECKUX PEAKINN C TOMOIIBIO XUMUYECKUX YPABHEHHUI;

* BBIYUCJISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, a
TAKK€ MACCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTA B COCIMHEHUSX IS OLUEHKH HX
IIPAKTUYECKON 3HAYMMOCTH;

* CPAaBHMBATH 110 COCTaBY OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIaCCU(PUITMPOBATH OKCUJIBI U OCHOBAHUS MO CBOMCTBAM, KUCIOTHI U COJIM 110
COCTaBy;

* N10JIb30BATHCA TAOOPATOPHBIM 000PYTOBAaHUEM U XUMHUYECKOM MOCYI0M;

* POBOJIUTH HECIIOKHBIE XUMUYECKUE OMBITHI U HAOJIOCHUS 32 U3MEHEHUSIMU
CBOMCTB BEIIIECTB B MPOLIECCE UX MpeBpallieHui; coOMoaaTh MpaBuia TEXHUKHU

0€30MacHOCTH MPU MPOBEICHUH HAOIIOJEHUN 1 ONBITOB,;



* pa3iMyaTh  AKCIEPUMEHTAIBHO  KHUCIOTHI W WIENOYH,  TOJIB3YSCh
WHMKATOpaMH; OCO3HaBaTh HEOOXOIUMOCTb COOIO/IeHNs Mep O€30MacHOCTU TIPHU
oOpallleHUH ¢ KUCTOTaMU U IIEJI0YaMH.

- Ilepnoanyeckuii 3aKOH W NePUOAUYECKAS CHCTEMAa XHMHYECKHX
jeMeHTOB [I. 1. MenpneneeBa. CTpoeHnue BeliecTBa

* KJIACCU(PUITUPOBATh XMMHUYECKHE OJJIEMEHTHl Ha METaJUIbl, HEMETaJUIbI,
AJIEMEHTHI, OKCU/IbI U TUIPOKCHIBI;

* ONUCHIBATh U XapaKTEPHU30BaTh TAOIMUHYIO (HOPMY NMEPUOANUECKON CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB;

* XapaKTEepU30BaTh COCTaB aTOMHBIX SIJIEP U paclpe/ieJICHUE YKciia 3JIeKTPOHOB
MO0 DJICKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHUX JJEMEHTOB MajbIX IEPUO0B
NEPUOIMUECKON CUCTEMBI, & TAK)XKE Kausl U KaJIbIUs;

* pa3iyaTh BHUJbl XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U METAJTUYECKYIO;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEIIIECTB OT CTPOCHUS UX KPUCTATUITMYECKUX
PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKUX.

- MHoroo0pa3ue XuMH4YEeCKHX pPeaKIuil

* O0BSICHATH CYTh XUMUYECKHUX MPOLIECCOB U UX MPUHIUIUATIBLHOE OTIUYUE OT
buznUecKuX;

* Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHil;

* YCTAHABJIMBATh MPUHAJJICKHOCTh XUMHUYECKONW PEAKIIUU K OMpeleIEHHOMY
TUIY TO OAHOMY U3 KJIaCCHU(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YKCIYy M COCTaBY
HCXOJIHBIX BEILECTB M MPOJIYKTOB PEAKIMH (PEaKIUU COCTUHEHUS, Pa3I0KEeHUS,
3aMenieHns 1 oOMeHa); 2) MO BBIIECTCHUIO WIH TMOTJIONIEHUIO TEIUIOTHI (peakiuu
AK30TEPMHUYECKUE U IHJIOTEPMHYECKHUE); 3) [0 U3MEHEHHUIO CTEIeHEH OKHCICHUS
XUMUYECKUX HJIEMEHTOB (pEaKUMHU OKHUCIUTEIbHO-BOCCTAHOBUTENBHEIE); 4) IO
00paTUMOCTH TpoIiecca (peakiuu o0paTuMbie 1 HEOOpaTUMBIE);

¢ Ha3bIBAaTb q)aKTopBI, BJIMAIOMIUEC HAa CKOPOCTh XUMHNYCCKUX peaKHHﬁ;



* COCTaBJIATh YPAaBHEHUS JICKTPOIUTHUUECKON IUCCOIMAIIMN KUCIIOT, IETOYEH,
COJICH; TOJTHBIE U COKpAIllEHHBIC MOHHBIC YPAaBHEHUS peakIuii OOMEHa; ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHM;

* MPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX PEaKIHil Mo ¢popMynam/Ha3BaHUSIM
WCXOJHBIX BEIIECTB; OMPEACIATh UCXOAHBIC BEIIECTBA MO (popmyliaM/Ha3BaHHUSIM
MIPOJYKTOB PEAKIINY;

* COCTaBJISAITh YPABHEHUSI PEAKIMK, COOTBETCTBYIOUIUX ITOCIEIOBATEIBLHOCTH
(«11eTouKey) MpeBpalleHuii HEOPraHWYECKUX BEIIECTB Pa3JIMUHbBIX KJIACCOB;

* BBISIBJISITh B MPOIIECCE DKCIEPUMEHTA IMPU3HAKU, CBUACTEIbCTBYIOIIUE O
MPOTEKAaHUHN XUMUYECKON PEaKInH;

* [IPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHOW MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA;

* ONPENICIIATh XAPAaKTEP CpPelbl BOJAHBIX PACTBOPOB KHUCIOT M IIEIOYEH IO
VU3MEHEHUIO OKPACKU WHIUKATOPOB;

- MHoroo0pa3ue BeuiecTn

* ONPENECIATh NPUHAJICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY W3
W3YYEHHBIX KJIACCOB/TPYII: METaJUIbl M HEMETaJUIbl, OKCHJBI, OCHOBAaHWUS,
KHUCJIOTHI, COJIH;

* COCTaBJISITH (DOPMYJIBI BEIIECTB 10 UX HA3BaAHUSIM;

* OIPEIEIISTh BAJIEHTHOCTh M CTEIIEHb OKUCJIEHHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJISITh (hOPMYJIbI HEOPTraHWYECKUX COCAUHEHHUM 10 BAJEHTHOCTSIM U
CTEMEHSIM OKHUCJICHUS 3JIEMEHTOB, a TAKKe 3apsijaM MOHOB, YKa3aHHBIM B TaOJHIlE
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJIEH;

* OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHS (PU3MYECKUX W XHUMHYECKUX
CBOMCTB IPOCTHIX BEIIECTB (METAJIOB U HEMETAJJIOB) M MX BBICIIUX OKCHJIOB,
00pa3oBaHHBIX 3JIEMEHTAMU BTOPOT'O U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIME XUMHUUYECKHE CBOMCTBA, XapaKTEePHBIE JJIsI TPYIIT OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(DOTEpPHBIX;

* Ha3bIBaTh OOIME XUMUYECKHE CBOMCTBA, XapaKTEpHBIC JJIs KaXJA0ro W3

KJIaCCOB HCOPraHMYCCKUX BCHICCTB: KHUCJIOT, OCHOBaHI/Iﬁ, COJ'IGI\/'I;



* IPUBOJUTHh MPUMEPHI PEAKIUM, MOATBEPKAAIOMMNX XUMHYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBAHUH U COJIEH;

* OIIPEAENATh  BEHIECTBO-OKHUCIWTENb M BEIIECTBO-BOCCTAHOBHUTENIL B
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIHSIX;

* COCTaBJISITh OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIA Oamanc (11 W3y4YeHHBIX
peakiuii) o NpeyIoKEHHBIM CXEMaM PEaKIIuii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TTOJTBEPKAAIOIINE XUMUIECKHE CBOMCTBA

OCHOBHBLIX KJIACCOB HCOPIraHUYCCKUX BCIICCTB.

BoCbMHMKJIACCHMK MOJYYHT BO3MOKHOCTh HAVYNTHCH:
-  OcHOBHbIe TIOHATHSI XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX

NMPeACTABJICHNH)
® 2PAMOMHO 0OPAWAMBCSL C BeUeCmMBAMU 8 NOBCEOHEBHOU HCUSHIL,

* 0CcO3HABAMb  HE0OX00UMOCMb  COONOEHUs  NPABUNl  IKOIOUHECKU
6e30nacH020 nogederUs 8 OKpyicaroueli NPuUpooHoll cpeoe;

* NOHUMAMb  CMbICA U HeoOXO00UMOCHb  COONOO0eHUs — NPeONnUCaHUl,
npeonazaemvix 8 UHCMPYKYUAX no UCNOIb308AHUIO IeKAPCME, CPedcms Oblmogoll
XUMUU U op.;

* pazeueams KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YS CPeocmad
YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ mekcmamu y4eOHuKa u
OONOTHUMENbHOU  TUMEpamypol,  CHpAGOYHbIMU  MAOIUYAMY,  NPOSGIIAMb
20MOBHOCMb K YBAJNCEHUIO UHOU MOYKU 3PEeHUsl NPU 0OCYHCOeHUU pe3VIbmamos
BbINOJHEHHOU PAOOmMbl,

* 00LEKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeUecmeax U XUMU4ecKux npoyeccax,
KpUMuyecKy OMmHOCUMbCSL K NCEGOOHAYYHOU UHpOpMayuu, HedooOpoco8ecmuoul
pekiame, Kacaowecs UCNOIb308AHUSL PA3TUYUHBIX 8EUECE.

- Ilepuoanyeckuii 3aKOH M MNEPHOAMYECKAS CHCTEMa XHMHYECKHX
yjiemeHTOB /. U. MenpaesieeBa. CTpoeHue BelecTBa

® OCO3Hae6amv 3HA4YEeHUe meopemudecKux SHAHUU O I’lpaKmu'JQCKOZZ

oesmenbHoCmu yejnoeekda,



* passueamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPeOCmEoM yenyoieHus
3HaHUli 06 UCMOPUU CMAHOBNEHUS XUMUYECKOU HAYKU, €€ OCHOBHBbIX NOHAMUL,
nepuooU4ecK020 3aKOHA KAk 00HO20 U3 BANCHEUUUUX 3AKOHO8 NPUPOObl, A MAaKice
0 COBPEMEHHBIX OOCMUINCEHUSX HAYKU U MEXHUKU.

- MHoroo0pa3ue XuMH4YeCKUX peaKkiuii
® cocmasnAmsb  MOJEKYIsApHble U NOJHble UOHHble YPABHEeHUs No
COKPAWEHHBIM UOHHBIM YPABHEHUIM,

* NPUBOOUMDb  NpuUMepbl  peakyutl, NOOMEEPAHCOAIUWUX — CYUWECMBOBAHUE
B3AUMOCBA3U MEAHCOY OCHOBHBIMU KAACCAMU HEOP2AHUUECKUX BeUjecma.

- MHoroo0pa3ue BeuecTn

® IPOCHO3UPOBAMDb XUMUYECKUE CBOUCMBA Geujecms HA OCHOBE UX
cocmasa u cmpoenusl;

* NPOCHO3UPOBAMb CNOCOOHOCMb Bewecmea NPosBIAmb OKUCIUMETbHbLE UL
B0CCMAHOBUMENbHbIE CBOUCMBA C YUEMOM CmeneHel OKUCIEHUS 21eMeHmos,
BXO0AUUX 8 €20 COCAB;

* BbIAGNAMb  CYUECMBOBAHUE  2EHEMUYECKOU  83AUMOCEA3U  MedHcOy
seujecmeamu 8 psoy. nPoCmoe 8eujecmeo — OKCUO — SUOPOKCUO — COJlb,

* OP2aHU306b16aMb, NPOBOOUMb YUEHUYECKUE NPOEKMbl N0 UCCIEe008AHUIO

CBOLCM8 geulecmes, UMernUUxX 6asCHoe NPAKmMuU4eCKoe SHa4YeHue.

9 kJacce
JIMYHOCTHbBIE:
e [locTreneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:
— 0CO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHUS,
0O0IIIECTBEHHBIX, PEITUTHO3HBIX, ATEUCTUIECKUX, KYJIbTYPHBIX TPATUIIUM, KOTOPBIE
OINPEIIEIISIOT Pa3HbIe OOBICHESHUS MPOUCXOIAIIEIO B MUPE;
— ¢ y4€TOM ATOTr0 MHOT000pa3us MOCTEIEHHO BhIpa0aThIBATh CBOM COOCTBEHHBIES
OTBETHI HA OCHOBHBIE )KM3HEHHBIE BOMPOCHI, KOTOPHIE€ CTABUT JIMUHBINA KU3HECHHBIN
OIIBIT;
— YUUTHCS IPU3HABATH MPOTUBOPEUMBOCTh M HE3aBEPIIEHHOCTH CBOMX B3TJISAJIOB Ha
MHP, BO3MOXKHOCTh UX U3MEHEHUS.
e VYUUTHCS UCIIOJIH30BATh CBOHM B3TJISIIBI HA MHP JIJIs1 OOBSICHEHUS
Pa3JIMUHBIX CUTYyaIlui, PEIIeHUs] BO3HUKAIOIIUX TPOOJIEM U U3BICUCHUS
YKU3HEHHBIX YPOKOB.



Oco3HaBaTh CBOM MHTEPECHI, HAXOAHUTH U U3ydaTh B yUeOHHKAX IO
pa3HBIM IIpeIMeTaM MaTepual (M3 MaKCUMyMa), UMEIONTUI OTHOIIICHHUE
K CBOMM MHTEPECaM.

Hcnonp30BaTh CBOM WHTEPECHI JIJISl BBIOOpA HHIWBUTYaTIbHOM
o0pa3oBaTeIbHOM TPaeKTOPUH, OTCHIIUAILHOM Oyayiei mpodeccun u
COOTBETCTBYIOIIETO MPOPUIBHOTO 00pa30BaHMs.

[TproOpeTaTh ONBIT yUaCTHs B AejiaX, MIPHHOCSIIHX TOIb3Y JIIOSIM.
YYHUTBCS CaMOCTOSATEIILHO BEIOUPATh CTHJIb MIOBEACHHMS, TPUBBIYKH,
oOecrieynBaroIre 0e30MacHbIi 00pa3 KU3HU U COXPAHEHHUE 3I0POBbS —
CBOET0, a TaKXe OJIM3KUX JIIOJICH M OKPYIKAIOIIHX.

Y4YuThCS CAMOCTOATEIBHO NPOTUBOCTOSITH CUTYALIUSM,
MPOBOIUPYIOIIUM Ha MOCTYIKH, KOTOPbIE YTPOXKatOT 0€30MaCHOCTH U
3J10pPOBBIO.

Bri6upars noctynku, HalleJIeHHbIE Ha COXpPAaHEHHUE U OepeKHOe
OTHOIILIEHHE K MPUPOJI€, OCOOCHHO KUBOM, N30eras MPOTUBOIOIOKHBIX
MOCTYIKOB, MOCTENEHHO YYach U OCBaNBas CTPATETUIO PALIMOHAIBHOTO
PUPOIOTIOJIH30BAHMUS.

Yuutbes yOexaaTh APYrUX JHOJIEH B HEOOXOAMMOCTH OBJIQJICHUS
CTpaTEruen parMoOHaIbHOTO MPUPOJONOIB30BAHHS.

Hcnonp30BaTh SKOJOTMUECKOE MBIIUICHUE JJisi BbIOOpa CTpaTeruu
COOCTBEHHOI'0 MOBEAECHUS B KayecTBE OJHOM M3 IEHHOCTHBIX
YCTaHOBOK.

MeTtanpeaMeTHbIe:

Pecynamuenvie YY/I.

CamocTosTennbHO 00HApYKUBaTh U HOPMYIUPOBATH MPOOIEMY B
KJIACCHOW U UHJIUBUYaJIbHON yueOHOM e TeTbHOCTH.

BeiiBurates Bepcuu pereHus npo0daemMbl, 0CO3HaBaTh KOHEUHBIH
pe3ynbTaT, BRIOUpATh U3 MPEIJIOKEHHBIX U UCKaTh CAMOCTOSATEIbHO
CPEICTBA JOCTHKEHHUS LIETH.

CoctaBnsaTh (MHIMBUIYAJIBHO WM B TPYIINE) IJIaH pEeLICHUS MPOOIeMbl
(BBIMIOJIHEHUS TIPOCKTA).

[TonOupaTh Kk Kax10il mpodsieMe (3a1aye) aIeKBaTHYIO el
TEOPETUYECKYIO MOJEINb.

Paborast o npeiokKeHHOMY U CaMOCTOATEIbHO COCTABJIEHHOMY ILIAHY,
UCIIOJIb30BaTh HapsIly C OCHOBHBIMU U JIONOJHUTEIbHBIE CPEACTBA
(cripaBOYHAas IUTEPATYpPa, CIOKHBIE TPUOOPHI, KOMIIBIOTED).
[InanupoBaTh CBOIO MHIMBUAYAJIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHUIO.
PaboTtarh no caMOCTOATENBHO COCTABIIEHHOMY IUIAHY, CBEPSISICh C HUM U
LEJIBIO JIEATENbHOCTH, UCIIPABIISAS OIIMOKH, UCIIOIb3YSI CAMOCTOSITENIEHO
nojlo0panHbIe cpeacTBa (B TOM unciie u urepHer).



L4 CBO6OI[HO ITIOJIB30BATbLC BBIpa6OTaHHI>IMI/I KpUTCPHUAMHU OOCHKH H

CaMOOLICHKH, UCXOJISl U3 LIENU U UMEIOIINXCSI KPUTEPUEB, pa3inyas
pe3yabTaT U CIIOCOOBI ICUCTBUH.

e B X0AcC IMMPCACTABICHUA IIPOCKTA IaBATh OICHKY €0 pE3yJjibTaTaM.
e (CamMOoCTOATEILHO OCO3HABATH IMPHUYHHBI CBOCTO YCIICXa UJINW HCYCIICXa U

HaxoaUuThb CITOCOOBI BbIXOJa U3 CUTyallHH HCYCIICXaA.

o VYwMmerh OOCHUTL CTCIICHb  YCIICIIHOCTH CBOECH PIH,Z[I/IBI/I,Z[yaJILHOﬁ

o0pa3zoBaTeIbHOM JeTETbHOCTH.

L4 I[aBaTI) OOCHKY CBOHMM JIMYHOCTHBIM Ka4CCTBAM M UYCPTaAM XapaKTCpa

(«KaKOB s1»), ONPENENATh HANIPABICHHUSI CBOETO PA3BUTHS («KAKUM 51 XOUY
CTaTh», «4TO MHE JJIsl TOTO HAJIO CIIETATh)).

Ilo3nasamenvnuvie YY/I:

AHaJII/IBI/IpOBaTL, CpPaBHHUBATD, KJ'IaCCI/I(bI/IHI/IpOBaTB )41 O606HlaTB IIOHATHUA:

- 1aBaTh ONPEICIICHUE MMOHITHUAM Ha OCHOBE U3YUYEHHOI'O Ha Pa3JIMYHbIX
nmpeaMeTax yueOHOro MaTepuaia;

- OCYILECTBIIATH JJOTUYECKYIO ONEPALNIO YCTAHOBJIEHHUS POI0-BU0BBIX
OTHOIICHMH;

- 0000111aTh MOHSITHUS — OCYIIECTRIIATH JOTHYECKYIO OTIEpAITUIO Mepexoaa oT
ITOHATHS C MEHBIITUM 00BEMOM K IOHATHIO C OOJIBIIMM 00BEMOM.

CTpouTh JTIOTUYECKOE PACCYXKACHUE, BKIIIOYAOIIEE YCTAHOBICHHE
IPUYUHHO-CJICICTBCHHBIX CBS3CH.

Co3maBaTh MOJIEU C BBIJICTICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA,
peoOpa3oBBIBATh MOJIETH C IIEJIbIO BBISIBJICHUS 00X 3aKOHOB,
OTIPEAENISIIONIUX TAHHYIO TPEAMETHYIO 00J1aCTh.

[IpencrapmsaTh WHPOPMAIIUIO B BUAE KOHCIIEKTOB, TAOJHII, CXEM,
rpaduKoB.

[IpeoOpa3oBbIBaTh MH(GOPMAIIMIO W3 OAHOTO BUJA B IPYrOil U BHIOUPATh
ya00Hy0 1151 ce0s popMy pUKcalvu ¥ IpeICTaBIeHUs HHPOpMAITUH.
[IpencraBnsaTs nHGOPMAILINIO B ONTUMAIIBHON (hOpME B 3aBUCUMOCTH OT
azpecara.

[ToHnMas MO3UIIMIO IPYTOTO, Pa3IMYaTh B €r0 PEUH: MHEHHUE (TOUKY
3peHus), 10Ka3aTeIbCTBO (APryMEHTHI), (PaKThl; TUIIOTE3bI, AKCUOMBI,
Teopuu. JJist 3TOro caMmoCTOATENBHO UCTIOIB30BATh PA3JIMUHbBIE BUJIbI
YTeHUs (M3ydarolllee, IPOCMOTPOBOE, 03HAKOMHUTENBHOE, IIOUCKOBOE),
pUEMbI CITYIIAHUS.

Camomy co3/1aBaTh UCTOYHUKH HHPOPMAIIUHA PA3HOTO TUTIA U JIUTSI Pa3HBIX
ayJIMTOpUii, cO0II01aTh MHPOPMAITMOHHYIO TUTUEHY U MPaBUJIa
nH(OPMAIIMOHHONW 0€30MacHOCTH.

YMeTh UCTONIB30BaTh KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH
KaK MHCTPYMEHT JJIS IOCTHKEHUS CBOMX IIeJIei. Y MeTh BHIOUPATh
aJICKBaTHBIC 3a]1a4¢ HHCTPYMEHTAIbHBIC POTPaMMHO-aNIapaTHBIC
CpEJIICTBA U CEPBHUCHI.



Kommynuxkamuenwvie YY/I:

e (OTtcTauBas CBOIO TOUKY 3pEHMS, IPUBOJUTH apryMEHTBI, MOATBEPKIAS UX
dakTamu.

e B Jquckyccuu yMeTh BBIJIBUHYTh KOHTPapryMeHThI, iepedpazupoBaTh CBOIO
MBICJIb (BJIQJ€HUE MEXAHU3MOM 3KBUBAJICHTHBIX 3aMEH).

e YUYHUTHCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OMIMOOYHOCTH CBOETO MHEHHMS (€CJIM OHO TaKOBO) U
KOPPEKTHPOBATH €TrO.

e [loHMMas mo3ULMIO APYroro, pa3jinyaTh B €ro PeUn: MHEHHE (TOUKY
3peHus), 10Ka3aTENbCTBO (APIryMEHTHI), (PaKThl; TUIIOTE3bI, AKCUOMBI,
TEOPUH.

e VYMeTh B3IJISIHYTh HA CUTYallMIO C MHOM MO3UIUHU U 10T OBAPUBATHCS C
JHOJbMU UHBIX MO3ULIHH.

IIpeameTHbIe:

JleBATHKJIACCHUK HAYYHUTCSH:
- OcCHOBHbBIE TIOHATHSI XHMMHHU (yPOBeHb ATOMHO-MOJIEKYJSAPHBIX

NPeACTABJICHHH)

* XapaKTepu30BaTh BEIECTBA IO COCTaBy, CTPOCHHUI0O U CBOMCTBaM,
yCTaHaBJINBATb MNPHUYINHHO-CICACTBCHHBIC CBA3HU MCIKIY JAaHHBIMHU
XapaKTEePUCTUKAMU BEIIIECTBA;

* ONUCHIBATh COCTAaB, CBOWMCTBA W 3HaueHUE (B MPHUPOAE U MPAKTUUYECKOU
NesATeTbHOCTH YeI0BEKa) MPOCTHIX BEIIECTB — KHUCIIOPOJIa U BOJIOPOJIA;

* 1aBaTb CPABHUTCIBHYIO XapaKTCPUCTHUKY XHUMHYCCKHUX DJIEMCHTOB H
BOKHEHIIIUX COEAUHEHUNW €CTECTBEHHBIX CEMEHCTB IIEIOYHBIX METAVIOB H
rajoreHoB.

- Ilepuoanueckuii 3aKOH M MNePUOAMYECKAS CHCTeMa XUMHYECKHX
jeMeHToB /I. 1. MenpaeneeBa. CTpoeHue BelecTBa

i KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYECCKHUEC DJJIIEMCHTBI Ha MCTalllIbl, HCMCTAJJIbI,
QJICMCHTBI, OKCHUABI U THAPOKCHUABI KOTOPBIX aM(bOTepHBI, N MHCPTHBIC 3JICMCHTEI
(FaSBI) IJIs1 OCO3HAHUSA BAKHOCTH YITOPAAOYCHHOCTH HAYUYHBIX 3H&HI/II>1§

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona J[. . Menneneesa;



* XapaKTEpU30BaTh XUMUUECKHE DJIEMEHTbl U HX COCAUHEHUS HAa OCHOBE
MOJIOYKEHHUSI DJIEMEHTOB B MEPUOJUUYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX
aTOMOB;

* OIMCHIBATH OCHOBHBIC ATaIIbl OTKPBITHS J1. 1. MenpaeneeBbIM
MEPUOINYECKOr0 3aKOHA M MNEPUOJAUYECKONM CHCTEMbl XMMHYECKHUX 3JIEMEHTOB,
KU3Hb U MHOT'OO0Pa3HYI0 HAyUYHYIO JACSITEIBbHOCTh YIEHOTO;

* XapaKTE€pHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHUE TTIEPUOTUYECKOT O
3aKOHA U IEPUOJNYECKON CUCTEMBI XUMHUECKUX 3yieMeHToB JI. Y. Menpeneena;

* OCO3HABaTh HAy4YHbBIC OTKPBITUS KaK pPe3yJbTaT JJIMTEIBbHBIX HAOIIOJACHUM,
ONBITOB, HAYYHOU MOJIEMUKH, TPEOAOJICHUS TPYAHOCTEN 1 COMHEHUM.

- MHoOroo0pa3ue XuMH4YeCKUX peakuui

* COCTAaBJIATh YPABHEHHUSI PEAKILHM, COOTBETCTBYIOIIMX I10CJIEI0BATEIbHOCTH
(«1ermouKey) MpeBpalleHuii HEOPraHUYECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB;

* IPOBOJAUTH KAYECTBEHHBIC PEAKIHUH, MOATBEPKIAAIOIINE HATUYUE B BOJHBIX
pacTBOpaxX BEIIECTB OTACIbHBIX KATUOHOB U AHUOHOB.

- MHoroo0pa3ue BeuiecTn

* OOBSICHATh 3aKOHOMEPHOCTH M3MCEHEHUS (PU3UYECKUX W XHUMHYECKUX
CBOWCTB MPOCTBHIX BEIIECTB (METANIOB M HEMETAUIOB) U MX BBICIIUX OKCHJIOB,
00pa3oBaHHBIX 3JIEMEHTAMU BTOPOT'O U TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOIME XMMHUUYECKHE CBOMCTBA, XapaKTEepPHBIE JJIsl TPYII OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(DOTEpPHBIX;

* IPOBOJUTH JIa0OpATOPHBIE OMNBITBI MO TMOJYYEHUIO U  COOUPAHUIO
ra3000pa3HbIX BEIIECTB: BOIOPOJA, KHUCIOPOJa, YIJIEKHCIOro rasa, aMMHaKa;

COCTaBJIAITh YPAaBHCHUA COOTBCTCTBYIOIIUX peaKuHﬁ.

JeBATUKJIACCHUK TOJYYHT BO3MOKHOCTh HAYUHUTBLCS
-  OcHoBHbIe TOHATHA XUMHH (YPOBeHb AaTOMHO-MOJIEKYJISIPHBIX

NpeACTABJIEHNH)
* UCNONIL306AMb  NPUOOPemEHHbIe  KAlo4edble  KOMNEeMEeHMHOCMU — Npu
BLINONHEHUU UCCeO008AMENbCKUX NPOEKMO8 N0 U3VUEHUIO CBOUCME, CNocoH08

Nnoy4erusl u pacnosHasdarusl eeujecmae,



* Passueams KOMMYHUKAMUBHYIO KOMNEMeHMHOCMb, UCNONb3Ys CPeocmed
YCMHOU U NUCOMEHHOU KOMMYHUKAyuu npu pabome ¢ mMeKCmamu y4eOHuxka u
OONOIHUMENbHOU — IUMepamypoll,  CHPABOYHLIMU — MAOAUYAMY,  NPOAGIAMb
20MOBHOCMb K Y8ANCEHUI0 UHOU MOYKU 3PEHUsl NpU 00CYHCOeHUU De3)ibmamos
8bINOJIHEHHOU padombl;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBaX U XUMUYECKUX NPOYeccax,
KpUmMu4ecKy OMHOCUMbCsL K NCe800HAYYHOU UHDOpMayuu, HedooOpoco8ecmuou
pexname, Kacarouwjeucs uCnoib308aHUs pa3iudHbIX 6eUeCms.

- Ilepuoanueckuii 3aKOH M NEPHOAMYECKAS CHCTEeMa XHMHYECKHX
3jiemeHTOB /I. U. MenneneeBa. CTpoeHue BemecTsa

* NPUMEHAMb  3HAHUS O 3AKOHOMEPHOCMAX NePUOOUYECKOU  CUCeMbl
XUMUYECKUX DJIeMEHMO8 Ol O0BACHEHUS U NPeOBUOEHUs. CBOUCME KOHKPEMHbIX
gewjecms;

* Pa3suU6amsv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YenyoieHus
3HaHUll 00 UCMOPUU CMAHOBNEHUS XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL,
nepuooU4ecK020 3aKOHA KAK 00H020 U3 BANCHEUUUX 3AKOHO8 NPpUPOoObl, d MAaKi#ce
0 COBPEMEHHBIX OOCMUNCEHUSX HAYKU U MEXHUKU.

- MHoroo0pa3ue XuMH4YEeCKHUX PeaKIuil

* NPOCHO3UPOBAMb  PE3YIbMamol 8030€UCMBUs PA3TUYHBIX (HAKMOpos Ha
U3MeHeHUe CKOPOCMU XUMUYECKOU peaKyuu,

* IPOCHO3UPOBAMb  Pe3VIbMmamsl  8030€liCMEUsl pA3IUYHbLIX (aKmopos Ha
CMeweHue XUMU4eCcKo20 paeHOBeCUsl.

- MHoroo0pa3ue BeniecTn

* Xapaxkmepuzoeams 0cobble CBOUCMBA KOHYEHMPUPOBAHHLIX CEPHOU U
A30MHOU KUCTIOM,

* NPUBOOUMb  NpUMEPLL  YPAGHEHUU  peakyutl, Jedcaujux 6 OCHO8e
NPOMBIUNECHHBIX CNOCOO08 HNONYYEHU AMMUAKA, CEePHOU KUCIOMbl, 4YYeYHd U
cmanu,

* OnuUcCLIBAMb puauYecKue U XuMudeckKue HpoYeccyvl, AGIAUUEC HaCmblo

Kpy2080poma eewecms 6 npupooe,



® OpearuzoesvleaAms, I’lpO@O@M”I’lb YUeHU4YeCcKue npoekniol no UCCTIe008AHUIO

ceolcme eewecms, UMENUWUX 6ANCHOE NPAKMUYECKOE 3HAYEHUE.



5.Conepxanue yueOHOI0 mpeaMeTa, Kypca
8 kuace
BBenenue. MecTo xXuMuu cpeau ectecTBeHHbIX HayK. IIpeamer xummum (1 9)

Tema 1. IlepBonayajbHbie XUMHUUYecKHe MOHATHA (15 1)

BemectBo. UncTthie BemecTBa U cMecH. MeTobl pa3ieieHus cMecen (uibTpoBaHue,
OTCTanBaHUE, BbIIapUBaHUE, IEPETOHKA). ATOMHO - MOJIEKYJsipHOE yueHue. 3HaueHue padbot M.
B. Jlomonocosa u J[x. laneToHa 17151 JOPMHUPOBAHUS AaTOMHUCTUIECKOTO MHUPOBO33PEHHS.
XUMHUECKHUH 3JIEMEHT KakK BUJ aToMOB. CHUMBOJIBI 3JIEMEHTOB. PacnipocTpaHEeHHOCTh 371EMEHTOB
Ha 3emJie 1 B KocMoce. Moliekyla Kak Melbyaiilias yacTuila BeuiecTa, 00J1a1aro1mas ero
XMMHUYECKUMHU CBOMCTBaMU. BellecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB, UMEIOIINX MOJICKYIISIPHOE CTPOCHUE. XUMHUECKUE (POPMYIIBL.
Maccer aToMoB U MoJiekyll. [loHaTHe 00 OTHOCUTENLHOW aTOMHON M MOJICKYJISIPHON Macce.
[IpocTbie u cnoxuble BemiecTBa. MeTamibl 1 HeMeTaiuibl. OpraHu4ecKue U HEOpraHu4ecKue
BeniecTBa. I3MeHeHus, mpoucxosmme ¢ BemecTsaMu. OU3ndeckue sBICHUS U XUMUYECKUE
peakuuu. [Ipu3Haku XMMUYECKUX peakiuil. XMMHUYECKHUE MPOLIECCHI B OKPYKAIOIIEM HAC MUPE.
3aKOH COXpaHEHMsI MacChl BEIIECTB. Y paBHEHUE XUMUYECKOHN peakunu. OCHOBHBIE TUIIBI
XMMHUYECKHX peakLuil: pa3iokeHue, CoeTMHeHNE, 3aMellieHne, OOMeH. Brruncnenue
OTHOCHUTEJIbHOW MOJIEKYJISIPHOM Macchl BellecTBa 1o Gopmyie. Beruncienue maccoBoit 1ou
JJIEeMEHTa B XUMHUYECKOM COCIUHECHHH.

JleMoHCcTpaniuOHHBIE ONbITHI. OOpa3Ibl HANBUIYATBHBIX BEIIECTB (METAUIbI, HEMETAJLIbI,
CJIOKHBIE BEIIECTBA) U cMecel (pacTBOpHL, I'panuT). ['openue maruus. Kunenue cnupra.
I'openue cniupTa. OnBITHI, TOATBEPKAAIONINE 3aKOH COXpPaHEHHs Macchl BelecTB. OOpa3zoBaHue
aMMMaKa IIPU pacTUPAHUU CMECH TallIeHON U3BECTH C XJIOPUIOM aMMOHUS. OTIBITHI,
JEMOHCTPHUPYIOIINE TIOSIBJICHUE OKPACKU TPU CMEIICHUH JABYX PACTBOPOB (TaHHWHA U CYyib(aTa
xenesa (1), cynpdata menu (II) u ammuaxka, xenToit KpoBsiHOM conu U xnopuaaxkenesa (I10),
nutpara cBunna (II) u moguna xanus, henondranenna u menoun). Paznenenue cmecu MeTHOTO
KyIOpoca U Cepbl pACTBOPEHUEM.

JlabopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3LiaMy IPOCTHIX U CIOMKHBIX BEIIECTB. 2.
Pa3znenenue cmeceii. 3. Xumuueckue sBjIeHUs (IPOKaIMBaHUE MEIHOU TPOBOJIOKY;
B3aMMO/IEHCTBHE Mella C KMUCIOTOM, pa3okKeHne caxapa pu HarpeBaHun). 4. Paznoxenue
Manaxuta.S. CocTaBlIeHHE MAPOCTEPIKHEBBIX MOIEICH MPOCTEHIITX MOJIEKYIL.

IpakTnyeckue padorsl. 1. 3HaKkOMCTBO ¢ 1abopaTopHbIM 000pynoBanueM. [IpaBuna
0€30I1acHOCTH IpH paboTe B XUMHUUECKOH 1abopaTopuu. 2. OUnCTKa 3arpsA3HEHHON TOBapEHHOM
COJIH.

Tem Tema 2. Kucaopoa. Boxopoa. Boxa. Pacteopsr (12 4)

Kucnopon, ero pacnpocTpaHeHHOCTb B IPUPOE, (hU3NuecKre 1 XUMUYECKHEe CBOMCTRA,
noJrydeHre B 1abopatopun v npuMeHeHne. OKCHIBI METAJUIOB M HEMETAJUIOB. BaleHTHOCTB.
Cocrasnenue (GopmMyIl o BaJlecHTHOCTH. Bo3yx — cMech ra3oB. Beijenenue kucioposia u3
Bozayxa. [loHsTue 00 MHEPTHBIX Ta3ax. ['opeHue ClI0KHBIX BEeUIeCTB B Kuciopozae. CtpoeHue



IUIaMEHHU, Temneparypa BociiameHenus. [lnasma. Tymenne noxapos. OTHETYIINTEND.
Mennennoe okucienue. [lonstue 06 amnorporuu. O30H —auIOTPOITHAS MOIUDUKAITUS
Kuciaopoaa. Bomopo, ero pacipocTpaHEeHHOCTh B IPUPOJIE, PU3UUECKUE B XUMUYIECKHE
CBOWCTBa, MOJy4eHue B laboparopuu u npumeHenue. Kucnotel u conu. CocraBienue Gopmyi
coneil. Conu, ucnosbp3yemsle B ObITy. Bona, ee ¢pusuueckue coiictsa. [lonyuenue
JUCTUUIMPOBAHHOM Bo/bl. KpyroBopoT Bozsl B npupojie. PactBopsl. PacTBoprMOCTh BelecTs B
BOJi€. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEpaTyphl U 1aBleHus. MaccoBas 10715
pactBOpeHHOTrO0 BeuiecTBa. Kpucramioruaparel. XuMudeckue cBoiMcTBa Boabl. [lonyuenue
KHCJIOT MPH B3aMMOICHCTBUH OKCHIOB HEMETAIUIOB C BO10H. [IoHsATHE 00 OCHOBaHMSAX.
[lonyyenue menoyeil npyu B3auMOAECHCTBUN C BOAOW aKTUBHBIX METAJIJIOB WJIK UX OKCHIOB.
[IpeacraBiaeHue 0 KUCIOTHO —OCHOBHBIX MHJIUKATOpax.

JleMoHCTpaliMOHHBIE ONBITHI. ['OpeHue yriis, cepbl, pochopa u xenesa B kucinopose. [Ipuemsr
Tymienus wiamenu. [loiaydenue Bogoposa B anmnapate Kura, ropeHre Bo1opoia Ha BO3IyXe.
BoccranoBneHre okcuia MeTaia BoJopoaoM. B3peiB rpemyuero raza. Bzaumoseiicteue
okcuna docdopa (V) ¢ Bogoii. [leperonka Boabl. YBenuueHne oobema BOJIbI IPH 3aMEP3aHHUU.
3aBUCUMOCTD PACTBOPUMOCTH COJIM OT TCMIICPATYPhI. BI)IH&I[GHI/IC KPHUCTAJIJIOB IIPU OXJIAXKJACHUU
HACBIIIEHHOTO PacTBOpa (HUTpaTa Kausl, alFOMOKaJINEeBBIX KBACIIOB, HOAM 1A CBUHIIA). Mepbl
0e30MacHOCTH MpH padoTe ¢ KucioTamu. BzaumoseiictBue Hatpus ¢ Bojgoil. Bzaumogeiictaue
BOJISTHOTO T1apa ¢ kene3oM. ["amenne n3Bectr. Pa3inoxkeHne BOIbI SJIEKTPUISCKIM TOKOM.

JlabopaTopHble onbIThL.6. [loydeHne Kucaopoaa npu pazioKeHUH KUCIOPOACOAEPKALIUX
coenuHeHuil. 7. [lomydyenne Boopoa U U3y4eHHe ero CBOMCTB. 8. Jleruaparanus MeTHOTO
Kynopoca. 9. PacTBopuMOCTb TBEp/IbIX BEIIECTB B BOJE U €€ 3aBUCUMOCTb OT TeMIiepaTypsbl. 10.
Pacnio3naBanme pacTBOPOB KMCJIOT MU OCHOBaHHUH C TIOMOIIBIO HHUKATOPOB.

IIpakTuyeckne padorsbl.3. [lonydyeHne Kuciaopoaa pazioKeHUEM NIEpPMaHTraHaTa Kajlis U
HU3y4YEeHHUE CBOMCTB Kuciaopoaa. 4. [I[puroroBiaeHue pacTBopa ¢ 3aJJaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA.

Tema 3. OcHOBHBIE KJIacChl HCOPraHMYEeCKUX coequHeHuit(11 u)

Oxcuppl, ux Kiaccuukanys, B3auMOAECTBHE C BOJIOM, KUCIOTAMH U IIEJI0YaMHU.
B3aumMonelicTBie MeXly KUCIOTHBIMH U OCHOBHBIMHU OKcHAaMu. KucioTsl, ux kinaccudukanus,
B3aUMOJICHCTBUE C METaJUIAMH, OCHOBHBIMHU OKCUJaMH, OCHOBAHUAMU U coiisiMU. [lonsTHE O
psize HanpspkeHuil MetaisioB. OCHOBaHMS, MX KiIacCcU(UKaIUs, B3aUMOIEHCTBHE IIeTI04e ¢
KHMCJIOTHBIMHM OKCHJIAMU, KUCIIOTAMH U COJIIMU. Pa3iioskeHne HepacTBOPUMBIX B BOJIE OCHOBAaHUM
IpHu HarpeBaHUU. AMGOTEpHBIE OKCUABI U TUAPOKCUIBL. Peakuus Heiitpanuzanuu. KucinoTHo -
OCHOBHbIE HHAUKATOpbl. CoNM, X peakluu C KUCIOTaMH, LIEJI0YaMU U APYTUMU COJISIMU.
IToHsATHE O KMCIBIX U OCHOBHBIX COJISIX. Y CJIOBHS, IIPU KOTOPBIX peakiys 0OMeHa MPOTEKaeT J10
KOHIA. ['eHeTnueckas CBs3b MEXy OCHOBHBIMH KJIACCAMH HEOPTraHUYECKHUX COCIUHEHHH.

JleMoHCTpallMOHHBIE ONBITHI. 3HAKOMCTBO C 00pa3liaMu OKCUA0B. XUMUYECKUE CBOMCTBA
pacTBOPOB KHUCIIOT, COJIEH U 1ienouel. Peakuus HelTpanu3anuu. B3aumoaencTsue okcuia Meau



C cepHO# kucioToil. Bzanmoneiictere kapOoHaTa MarHust ¢ cepHoi KucnoToi. OcaxaeHue u
PacTBOPEHHUE OCATKOB COJIEH U HEPACTBOPUMBIX THAPOKCUIIOB.

JlabopaTropHbie onbIThI. 11. XuMHueckre cBONCTBAa OCHOBHBIX M KMCJIOTHBIX OKCUIOB. 12.
YcnoBust HEOOpAaTUMOTO MPOTEKAHUS peakiuii oOmMeHa. 13. XuMu4yeckre CBOMCTBAa KUCIIOT U
ocHoBaHMi. 14. [lony4deHne ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3yUYECHUE UX CBOMCTB. 15.
[Momygenue ampoTepHOro TUAPOKCHIA U U3YUCHUE ero CBOMCTB. 16. Helrpanmm3arus menouun
KHUCJIOTOU B MPUCYTCTBUU (eHOIPTATICHHA.

IIpakTnyeckue padorpl.S. ['eHeTHUECKAs CBA3b MEXITY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX
COEIMHEHUH (BBIIOJHEHUE LIETIOYKH XUMUYECKUX MPEBPAILLIEHUI).

Tema 4. Ilepuonnueckuii 3akon . U. MengeseeBa. Ctpoenne aroma. XuMHU4eCKas CBSA3b.
CTpoeHue BellleCTB B TBEPAOM, KMIKOM M ra3000pa3HoM cocTosiHusx (16 4)

[lepBBIe MOMBITKY KIACCUPUKAIUN XUMUYECKUAX dJIEMEHTOB. [ pYIIITBI 3JIEMEHTOB CO CXOHBIMHU
cBoiicTBamu. AM(pOTEpHBIE OKCUBI U TUIPOKCUIBI HAa TpUMepe ITMHKA. [leprnoaudeckuii 3aKoH U
[Tepuonnueckas cucteMa xumudeckux sneMeHToB J[.M.Menneneea. CTpykTypa
[Tepunonnueckoii cuctemMbl XUMU4YeCKux 3yieMeHToB [[. 1I. MenneneeBa: Mainbie 1 OObIIMe
nepuosl, rpynmnsl U noarpynnsl. Hayunsiii moasur /l. . Menneneesa. [Ipeackaszanue cBoNCTB
BEILIECTB HE OTKPBITHIX 3JIEMEHTOB. [ImaneTapHas Mojeb CTpOCHHS aTOMa. ATOMHOE SIIPO.
N3oronsl. [lopsakoBbiil HOMEp XMMUYECKOTO 3JIEMEHTa — 3apaj aapa ero aroma. CoBpeMeHHast
¢dbopmynupoBka Ilepuonnyeckoro 3akoHa. Pactipenenenue 31eKTpPOHOB B 3JIEKTPOHHBIX CIOSX
aTOMOB XMMHYECKHX 3JIEMEHTOB 1—3[1T0 nepuo1oB. XapakTepruCTHKAa XUMHUYECKUX FJIEMEHTOB
Ne 1—20 nHa ocHOoBaHuM uX nojoxkeHus B Ilepuonnueckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. Menaeneesa u cTpoeHHs UX aTOMOB. MeTasuiel 1 HemeTaluisl B [lepuoanyeckoii cucreme
xumuyeckux snemeHToB . . MenaeneeBa. DnekTpooTpuiaTebHOCTh. KoBalleHTHAsI CBS3b.
Mexanus3m 00pa3oBaHus, MOJSIPHAs U HEMOJIsIpHas CBsI3b. HampaBieHHOCTh M HACHIIIEHHOCTD
KOBaJICHTHOM cBsi3u. CBOMCTBa KOBAJICHTHBIX coenuHeHuil. Monnas cBsa3b. KoopauHamonnoe
grciio. CTpoeHre TBEPAbIX BemecTB. Kprucrammyeckue u aMmopgHbIe BellecTBa. ATOMHBIE U
MOJIEKYJISIpHbIE KpUCTalibl. IOHHBIE KpUCTaIUIbL.

JdemoncTpanuonHbie onbIThI. [I0ka3z 00pa3IoB MIETOYHBIX METAJIJIOB U TaloTeHOB. [lonydyeHune
OKCHJIOB HEKOTOPBIX AJIEMEHTOB 3r0 NEPHOJIa U3 MPOCTHIX BEIIECTB, PACTBOPEHUE UX B BOJIC U
WCTIBITAaHUE PACTBOPOB MHAMKATOpamMu. Bo3ronka noma. O6pasibl HOHHBIX ¥ KOBAJIEHTHBIX
coenrHeHu. Mojenu KpUCTaJUIMYECKUX PEIIETOK KOBAJICHTHBIX U MOHHBIX COCTUHEHUH.
ConocrapneHue JeTy4ecTH pa3INdHbIX )KUAKOCTEH U TBepAbIX Tell. CKMKEHUE CEpHUCTOrO ra3a
WIN3HAKOMCTBO ¢ 00pa3LoM CKMKEHHOTO Tasa.

JlaGopaTopHbie onbIThI. 1 7. 3HAKOMCTBO C 00pa3IaMH METaNIOB M HEMETAJIIOB.
18.3HaKOMCTBO CO CBOWCTBaMH KOBAJCHTHBIX U HOHHBIX COeUMHECHHH. 19. AMpoTepHbIe
CBOMCTBA TUAPOKCH/IA IIUHKA.



9 kaacce
Tema 1. Ctexuomerpus. KonudecTBeHHbie oTHOIIEHUsI B Xumuu (12 4)

PacueTsl o xumuueckum GopmynaMm — HaxXOXKACHHE MaCCOBOM JJOJHU 3JIEMEHTA B COCIMHEHHUU.
BriBon popmyinbl coenuHeHs. Mosib — euHHIA KOJMYECTBa BellecTBa. 3aKOH ABOrajpo.
MounsipHbIii 00BEM HI€ATHHOTO Ta3a. AOCONIIOTHASI 1 OTHOCUTEIIbHAS TIOTHOCTH Ta30B.PacueTsr
10 ypaBHEHUSIM peakuuil. Berunciaenue maccobl, 00beMa WM KOJIMYEeCTBA BEIIECTBA 10
M3BECTHOM Macce, 00beMy WIIH KOJMUYECTBY BEIIECTBA OJTHOTO M3 PEareHTOB WM MPOYKTOB.
PacueTb 00b€MHBIX OTHOIIICHH Ta30B B PEaKIUAX. PacyeTsl 10 ypaBHEHHUAM peaKIuii B CiryJae,
Koraa OAHO M3 BEIICCTB HAXOAUTCSA B HEAJOCTATKE. Brrancnenme Macchl OJHOTI'O U3 MPOJAYKTOB
peakLnu 0 Macce UCXOJAHOT0 BEIIECTBA, COAEPIKALIETO ONPEAEICHHYIO AOII0 IPUMECEH.
Brixoa xumunueckoi peakuuu. OnpeneneHue BbIX0Aa.

JdemoHcTpanMoHHbIe ONBITHI. [[0Ka3 HEKOTOPBIX COEMHEHUIN KOJINYECTBOM BelIECTBAa 1 MOJIb.
JleMOHCTpanusi MOJISIPHOTO 00hEMa UJICATLHOTO ra3a.

Tema 2. Xumnueckas peaxkuus (12 v)

Teopus 3NEKTPOTUTUYECKON AUCCOUAIIMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. Jlucconuanus
KHCIIOT, cojiel 1 ocHOBaHMH. CuibHBIE U ciia0ble A1eKTpoauThl. Crenens aucconuanuu. ox
TUAPOKCOHUA. J[OHOPHO - aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJEHT HOM CBs3U. Peakuun
MOHHOT0 0OMEHa M yCJIOBUS MX MpoTeKaHus. OKUCIUTEIbHO [ | BOCCTAHOBUTEIIbHbIE PEAKIIHH.
Crenens okucnenus. IIponeccs! okucienus | | BocctanoBiaeHus. COCTaBICHUE dJIEKTPOHHOTO
OanaHca. TUnMYHbBIE OKUCIUTEIN U BOoccTaHOBUTENU. [IpyHIMT 1eHCTBUA XUMUYECKHX
HCTOYHUKOB TOKa. DieKTponn3. TermmoBoi 3¢ dext xumudeckort peakuuu. [loHsTHE O CKOpOCTH
xuMudeckoi peakuun. Kartanuszaropsl. Kinaccupukanuss XMMHYECKUX PEaKLUi 110 pa3InyHbIM
IIPU3HAKAM: U3MEHEHUIO CTEIICHU OKUCIICHUS XUMHUUYECKUX JIEMEHTOB, MOTJIOLIEHUIO WU
BBIJICJICHUIO SHEPIMH, HAIMYHUIO WIA OTCYTCTBHUIO KaTalu3aTopa.

JleMOHCTpallHOHHBIE ONBITHI. DJIEKTPOIPOBOIHOCT BOJIBI M BOJAHBIX PACTBOPOB PA3TUYHBIX
coeMHeHUN. Pa3znoxkeHue quxpoMara aMMOHUS. DK30TEPMUYECKHUE U SHIOTEPMUUECKHE
peakuuu. BiusHue pa3nuuHbix GakToOpoB (TeMIiepaTypa, KOHIICHTpAIHs, CTeIIeHb U3MEbYCHHUS
TBEPJIOTO BEIIECTBA) HA CKOPOCTh B3aUMOJICHCTBHUS IIMHKA C COJITHON KUCIIOTOM.

JlabopaTopHbie onbIThI.20. [IpoBeneHme peakuii oOMeHa B pacTBOpax AJIEKTPOIUTOB. 21.
OnpeneneHre KUCIOTHOCTH CPEBI paCTBOPOB Pa3IMUHBIX BellecTs. 22. Katanmutuueckoe
pa3ioKeHue NepoKcua BoA0poa.

IIpakTyeckne padoThl.6. DKCIIEPUMEHTAIBHOE PELICHHUE 3a/1a4 110 TEME «DJIEKTPOIUTHYECKAS
JUCCOLIAALIUS

Tema 3. Xumusi HeMeTaJL10B (18 u)

OnemenTsI[ | HeMeTaluTbl. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS, 001IMe cBoicTBa. ["amoreHs
— 3JIeMeHTHI I1aBHOM moarpymnmnsl VII rpynmel. O0miast XxapakTeprUCTHKA ITOATPYIIIIBL.



Bo3moxkHble crenenu okucienus. OcodGeHHocTH (ropa. Xiop, ero pacnpocTpaHEeHHOCTh B
MpHUpoJie, NoyyeHue, pusndeckrue U XMMHUYECKHUe CBOICTBA, IPUMEHEHHE. XJI0POBOAOPO/I.
Comnsinas xkucnota u ee conu. KauectBennas peakuust Ha xyiopua| |uoH. OnpezaeneHue noja
KkpaxmasioM. [ops/10k BEITECHEHHUSI OTHOTO TajoreHa IpyruM U3 pacTBOpoB ramoreHunos. Cepa,
ee Hax0oxXJIeHHE B IPUPOJIe, aIJIOTPOonus, (u3ndeckre u XuMmuueckue cpoiictsa. CepoBo0poO/I.
Cynbsdunsl. Cepauctsiii ra3. Okcua cepbl (VI) (cepHbIN aHTHAPUI) U CEpHAS KUCIIOTA.

Oxucanl ITeapbHBIE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOI KUCIOTHI. [lonydyeHue u npuMeHeHue
CEepHOI KUCIIOTHI (0€3 TeXHOJIornueckon cxemsbl). KauecTBeHHas peakuus Ha Cynb(dar - HOH.
A30T, ero Hax0X/1€HHUE B IIPUPOJIE, BAJICHTHBIE BOZMOXHOCTH aTOMa a30Ta. A30T KaK IIPOCTOE
BeniecTBo. Ou3nueckre U XMMHUUYECKHUE CBOICTBa, MollyueHue, npumeHnenue. [Ipobiema
CBsI3BIBaHUA aTMOC(epHOoro a3ota. [IpeacraBienre o MUHEpaIbHBIX yIOOpEHUSIX. AMMUAK.
CtpoeHue MOJIEKYbl, PU3NYECKHEe U XUMUYECKHIE CBOMCTBA, MOJydeHHe (0€3 TeXHOIOTHIECKOM
cxembl) U pumeHenue. Conu ammonusi. KauecTBeHHas peakiusi Ha MOH aMMOHHUSI. OKCHUIBI
a3zota. A3oTHas kuciora. [lonmyyenue, pu3nueckrue 1 XUMHYECKUE CBOMCTBA, peakLus ¢
MeTaiutamu. [Ipumenenue a3otHo# kucnotel. Hurparsl. Kpyrosopot azorta. @ocop. benbrii
dhocdop. [lonyuenue u mpumenenue kpacuoro pocdopa. Oxcun dhochopa (V) (bochopubrit
aHruzpuna) U pochopHasd KkucaoTa. AinMas v rpaQuT — auIOTPONHbIE MOAU(DUKALIMY YIIIEpO/a.
AncopOumsi. YrapHbIii ra3, ero CBOWCTBA U (PU3UOIOTUIECKOE JEHCTBUE HA OPraHU3M.
VYraekucinslii ra3, yrojibHas KUciaoTa u ee conu. Kpyrosopot yriaeposa. [TapHuKoBBIi 3G dexT u
ero nociencteus. Kpemuunii. Oxcua kpemuuns (IV), kpemHueBast Kuciaota u cuiaukatsl. CTEKIIO.
Kepamuka. llement u 6eTon. CTekino — npumep aMophHOTO MaTeprana. XUMHIECKOE
3arpsi3HEHUE OKPY’KaIOLIEH cpeibl OKCUAAMU CEphl U a30Ta.

JdemMoHcTpanuoHHbIe ONbITHI. [lonyyeHne xopa U U3yueHue CBOMCTB XJIOPHOM BOJIBI.
KauecTtBenHas peakuus Ha xjaopu | JMOHBL. Peakuus coequuenus cepsol U xkenesa. [leiictBue
KOHIEHTPHUPOBAHHOMN CEpHOM KUCIOTHI Ha MeJlb U caxapo3y. OOyriauBaHUE JTyYUHKH
KOHIIEHTPUPOBAHHOH cepHOU KUCIIOTOW. ['openue cepoBomopona. OcaxaeHue CyinbQuIoB
MetaiioB. [lonyuenue cepuucToro raza. KauectBeHHast peakiusi Ha CEpHUCTBIN ras3.
PactBOopenue ammuaka B Boge. AMMuauHbli ¢poHTtaH. [loayyenne ammuaka u3 xjaopuaa
aMMOHHUS U €r0 B3aUMOJCHCTBHUE C XJIOPOBOAOPOI0M. B3aumoaeiicTBrue Menu ¢ pa3doaBiIeHHON U
KOHIICHTPHUPOBAHHOW a30THOU KUCJIOTOM. B3anmoneiictBue ¢pochopHOTo aHTUAPHIA C BOJAOM.
HOFJIOH_IGHI/IG AKTUBUPOBAHHBIM YTJICM I'a30B U BCUICCTB, paCTBOPCHHLIX B BOAC. 3HAKOMCTBO C
KPUCTAINTMYECKUMHU pelIeTkamMu rpadura u anmasa.

JlabopaTopHbie onbIThI. 23. V3ydueHne CBOWCTB COJSTHOM KUCTOTHI. 24. 3HAKOMCTBO C
o0pasiaMu cepsl U cyab(huaI0B MeTauIoB. 25. KauecTBEHHAs peakiys Ha CEPHYIO KHCIIOTY U ee
comnu. 26. PacniosnaBanue cynbduros. 27. Pasnoxxenue xsiopuaa ammonus. 28. CBoiicTBa
opTohochOpHON KUCIOTH U €€ coseil. 29. 3HaKOMCTBO ¢ 00pa3aMu MUHEPATbHBIX YI0OPESHUIA.
30. O3HakoMIIEHHE CO CBOMCTBAaMU KapOOHATOB U THAPOKapOoHaToB. KauecTBeHHas peakiys Ha
kapOoHar - noH. 31. CBoiicTBa KpEMHHEBOU KUCIIOTHI U PACTBOPOB CUIIMKATOB.
32.03nakoMiieHre ¢ oOpa3amu MPUPOIHBIX CHIIMKATOB, CTPOUTEIIBHBIX MaTEPUAIIOB, MEJIOM,
U3BECTHIKOM, MPaMOPOM, KBAapLEM, IJIMHOM, MOJIEBBIM LIMNATOM.

IIpakTHyeckune padorpl.7. DKCrIEpUMEHTaIbHOE peleHHEe 3a1a4 1o Teme «HemeTammsy. 8.
[Tonyyenue ammuaka u onbIThl ¢ HUM. 9. [lonyuenue okcuna yraepona (IV) u usyuenue ero
cBoiicTB. PacrioznaBanue kapOOHATOB.



Tema 4. Xumus metauion (10 1)

[Tonoxenune meramnos B Ilepuoauyeckoit cucteMe xumudeckux 3ymeMeHToB /1. 1. Menneneesa.
Crpoenue atomoB MeTaiuioB. I loHsiTHEe 0 MeTammu4eckoi cBs3u. OOIIMe CBOWCTBA METAJIJIOB.
Crioco6s1 nmosryueHust MeTayuioB. [loHsTHE 0 MeTaILTyprud. Psij HanpsoKeHU METalIoB.
BoiTecHeHre 0JHOTO MeTaia JPYTUM U3 PacTBOpA COJU. 3HAUEHHUE METAJIIOB B HAPOAHOM
xo3siictBe. lllenounsie Metamibl. O0IIas XapakTepucTiKa noarpymnmnel. Hatpwii, ero
(bu3mvecKkrue CBOKWCTBA, B3aUMOCHCTBHE ¢ HEMETaUIaMHU U BOJIOW. XJIOPHU HATPUS —
noBapeHHas coib. KapOoHaTt u runpokapOoHaT HATpHs, UX MPUMEHEHHE U CBOWMCTBA.
OxpamrBaHue IIaMeHH coyiIMM HaTpusl. Kanenuii — npeacTaBuTens cemeiicTBa
LIEJI0YHO3EMEIbHBIX MeTAJII0B. DU3nveckue CBOMCTBA, B3aUMOAECHCTBUE C HEMETANIAMH U
Boaoi. Coenunenus kanpuusi. Mpamop. I'urnc. M3Bects. CTpouTeIbHBIE MATEPUAIIBI.
OxkpammBaHue MIAMEHH COISIMU Kalblius. AmoMuHui. OU3ndeckne u XUMUYECKHUE CBOWCTBA,
npuMeHeHne. AM(QOTEepHOCTh OKCHAA M THUIPOKCUIA AIFOMUHUA. JlypaFoMUH KaKk OCHOBA
coBpeMeHHOM aBuanuu. JKene3o. usnueckre 1 XMMUUYECKHUE CBOICTBA (B3aUMOJECICTBHE C
KHCIIOpOJIOM, KucioTamu, xiopoM). Coenunenus xenesa (II) u sxenesa (I1I). KauectBennas
peakius Ha woH kenesa (I11). UyryHn u cranp — BakHEHIIIHME CIUIAaBHI JKelie3a. 3aKajleHHas U
oTmyuieHHas crainb. Kopposus xenesa.

JdemMoHCcTpauMOHHBIE ONIBITHI. B3anmoaeicTBUE HATPUS U KaJlbLUs C BOAOW. ['openue Hatpus B
xyope. OkpalBaHue IIaMEHU COJIIMU HaTpUs U Kanblus. B3aumonecTBue antoMuHus ¢
BOJIOM, paCTBOpAaMH KUCJIOT U Iiesioueii. Bocctanornenue okcuaa xxenesa (I111) anmromunueM.
«CaTypHOBO JIepeBO» (B3aMMOJICHCTBHUE IIMHKA C PACTBOPOM HUTpaTa cBUHIA). [lomyueHnue
YKEJIE3HOT0 KYIopoca pacCTBOPEHHUEM jKelie3a B cepHoit kuciore. OKUCIICHHE THAPOKCHIA JKeTle3a
(IT) na Bo3myxe. Kopposust xenesa.

JlabopaTopHble onbIThI.33. 3HAKOMCTBO ¢ 00pa3aMyi METAJJIOB U CIIaBOB (paboTa ¢
KosutekuusiMu). 34. PactBopeHure Maruusi, xeses3a 1 LIMHKA B COJIIHOM Kuciote. 35. BeiTecHeHue
OJIHOT'O METaJljla IPYTUM U3 pacTBopa coyid. 36. OcaxaeHue U pacTBOPEHUE THIPOKCHIA
amroMmunus. 37. OnpeneneHue coenuHeHuit xenesa (I11) B pactBope nmpu nomouy poaHuaa
KaJusl.

Tema 5. O6001IeHUE cCBeIeHUIT 00 J1eMeHTaX U HeopraHuyeckux Bemecrnax (10 4)

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB UM MPOCTHIX BEUIECTB B INIABHBIX MOATPYINAX U
B MaJIbIX MIEPUO/IaX. 3AKOHOMEPHOCTH U3MEHEHHSI CBOMCTB CIIOKHBIX COCIMHEHUN 3JIEMEHTOB —
BBICHITUX OKCHJIOB U THAPOKCHJIOB, JIETYYHX BOJIOPOIHBIX COSIMHEHHH.

JleMoHCTpanmoOHHbIe ONbITHI.O0pa3iibl IPOCTHIX BEIIECTB METAJUIOB U HEMETAJIOB 2 0 U 3 TO
NEPUOJIOB.

JlaGopaTopHble padoThl.38. cnbiTanue HHAUKATOPOM BOIAHBIX PACTBOPOB BOJOPOIHBIX
COEJMHEHUH a30Ta, KUCIOPOAa, CEPBL U XJIOpa.



6. TemaTuuyeckoe NJIAHMPOBAHHUE C ONpeIeIeHNEM OCHOBHBIX BU/I0B YUeOHOM
AeATEeJIbHOCTH 00y4aroluxcs.

Ne Tema Buabl 1esiTe IbHOCTH 00y4AIOIINXCH
1 [TpenmeT xumun AHanu3 npeaMeTra u3ydeHus: eCTEeCTBEHHBIX HaAyK
2 BemectBa AHanu3 paznnyuil MeXay NOHATHUSAMHU «BELLECTBO»
U «TEJIO0»
3 IIpakTuueckas pabora Ne 1 HabGimroienue 3a CBOMCTBAMHM BELIECTB M UX
«IIpaBuiia 6e30macHOCTH M3MEHEHUEM B XOJI€ XUMHUYECKUX PEAKIIHUi.
NpH paboTe B XHMUYECKOH M3y4yeHue cTpoeHus IIaMeHH
nabopaTtopun. 3HaKOMCTBO C
abopaToOpHBIM
obopymoBaHHEM»
4 NnnuBunyanbHbie BrisiBieHne paznuuuit Mexay WHIUBUYaIbHBIM
BEILIECTBA U CMECH BEILIECTBOM U CMECHIO
5 [IpaxTiueckas padora No 2 Paznenenue cmeceit
«OuncTKa 3arpsi3HEHHON
HOBapeHHOfI CcoJIm»
6 duznueckue u AHanu3 pa3nuyuii Mexay Gu3NIeCcKUuMU U
XUMUYECKHE SIBICHUS XUMUYECKUMH SIBICHUSAMU
7 AToMBI. XUMHYECKHE AHanu3 paznnyui MeXay NOHATUSAMHU «aTOM» U
AIIEMEHTBI «XUMUYECKHUH ITIEMEHT»
8 Mounekyibl. ATOMHO - AHanu3 paznnuui MeX1y NOHATHUAMHU «aTOM» U
MOJICKYJISIpHAs TEOPHs «MoJiekynay. GopMyIupOBaHHE OCHOBHBIX
MOJIOKEHUN aTOMHO - MOJIEKYJISIPHOTO YUEHHUS
9 3aKOH MOCTOSHCTBA @opMyJIMpOBAaHUE 3aKOHA IIOCTOSHCTBA COCTaBa
COCTaBa BEILECTB BEILIECTB MOJIEKYJISIPHOI'O CTPOEHUS
MOJIEKYJIIPHOTO CTPOCHUS
10 | Knaccudukanus BemiectB. | CoctaBienue (opMyll BEIIECTB U OMHCAHHE
[IpocThie U CIOXKHBIC COCTaBa BEIIECTBa 10 €ro GpopmysIe,
BELIECTBA MOJICIMPOBAHUE IAPOCTEPKHEBBIX MOJIETEH
MIPOCTEUIINX MOJIEKYJ
11 | OrHocutenvHas atoMHasgs | PacueT OTHOCUTENbHBIX MOJIEKYJISIPHBIX Macc
Y MOJIEKYJISIpHAsi MacChl BEILIECTB
12 Maccosas goas PacueTr MaccoBOM JOIHU XUMHUYECKOTO DJIEMEHTA B
XUMHUYECKOIO 3JIEMEHTA COEIMHEHUU
13 | 3akoH coxpaHenust macchl | CocTaBieHHE MPOCTEHIIINX XUMUYECKUX PEAKIUH C




BCIICCTB

ITOMOILBI0 XUMUYECKUX YPABHEHUN

14 THe! XUMHUYECKUX AHaJN3 TUMOB XUMUYECKUX PEAKIINI
peakuui
15 | OGo6maronuii ypok 1o
teMe «llepBoHavanbHbIE
XUMUYECKHUE TTOHATHS
16 KonTponbhas pabora Ne 1
17 | Kucnopon kak AHanu3 paziIuuuil Mexay MNOHATUAMHU «IIPOCTOE
XUMUYECKHUM 3JIEMEHT U BEILIECTBO» U «XUMUYECKUN FITEMEHT
IIPOCTOE BEILECTB
18 [Tonyuenne u xumnueckue | MccienoBanre CBOMCTB H3y4aeMbIX BEIIECTB,
CBOMCTBA KMCJIOPOJ Ha0JII0/IeHNE 32 XUMUYECKUMU TPEBpAIeHUs MU
M3y4aeMbIX BEILECTB, UX onucanue. M3yuenue
METOJIOB COOMPAHHUS T'a30B BHITECHEHHUEM BOBI U
BO3/1yXa
19 | Ilpaktuueckas padbora Ne3 | Onucanue MpOBEEHHBIX IKCTICPUMEHTOB,
(dbopMynupoBaHUEe BHIBOJIOB
«IlomyueHnune kucnopoaa»
20 | BameHTHOCTB CocraBnenne GpopMys OMHAPHBIX COCTUHEHUH 110
M3BECTHOM BaJI€HTHOCTU aTOMOB
21 | Bozmyx N3yuenue coctaBa Bo3yxa
22 | 'openwue BemecTB Ha AHanu3 pa3inuuil Mexay TOPEHUEM U MEJIJIEHHBIM
BO3/1yX€ OKHCJIEHHEM. 3HaKOMCTBO CO CIIOCO0aMU TYIICHUS
IJIaMEHU
23 | [Ipumenenue kucmopoa N3yuenune npuMeHeHus KUCIO0PO/ia B CBSI3U C €ro
CBOMCTBaMHU
24 | Bomopon CpaBHEHHE pacTpOCTPAaHCHHOCTH KHCIIOPOa U
BOJIOPOJIa B 36MHOM KOpe 1 BO BceneHnHnou
25 [Tonyuenue Bogopoa Hab6nronenue n onvcanne XMMUYECKUX PEaKIIHi
BOZOpOAA
26 | XuMu4ecKkne CBOWCTBA HccnenoBanue CBOMCTB N3y4aeMbIX BEILIECTB,
BOZIOpOJA (dhopMynupoBaHUE BHIBOJIOB U3 PE3yIbTaTOB
MIPOBEJACHHBIX YKCIIEPUMEHTOB
27 | [Ipumenenue BogoOpoaa ComnocraBneHne CBOWCTB BOJOPOa ¢ 00IacTsIMU

€TI0 IPUMCHCHUA




28 | Kucnotsr HccnenoBanme CBOMCTB N3y4aeMbIX BEIIECTB
29 | Comn CocraBienne GpopMyIl CoJei 1Mo BaJCHTHOCTH
30 Kucnorubie okcuabl [ToHnMaHVe reHEeTUYECKOU CBS3U MEKITY
KHCJIOTHBIM OKCHIOM M KHCJIOTOM
31 | Boma XapaKTepUCTHKA U3YYCHHBIX BELIECTB 10 COCTaBY
U1 CBOMCTBaAM
32 | PactBopHI CpaBHEHHE BEILIECTB 110 PACTBOPUMOCTH B BOJIE C
MCIOJIb30BaHNEM TaOIUIBI PACTBOPHUMOCTH
33 | MaccoBas goas PacueT MaccoBoii 101U pacTBOPEHHOTO BEIIECTBA
PacTBOPEHHOTO BEIIECTBA
34 IIpaktuaeckas padora Ned. [IpuroroBieHue pacTBopa ¢ 3aJaHHOW MacCOBOM
«IIpuroToBieHne pactBopa ¢ | noreit PacTBOPEHHOIO BELLECTBA, YMEHUE JIENATh
3a/laHHOH MacCOBOH N10JICH BBIBOJIBI M3 PE3YJIBTATOB MPOBEICHHBIX
PACTBOPEHHOTO BEMIECTBA» | sxcriepHMEHTOB
35 XHUMHYECKHUE CBOUCTBA Hab6nronenue u onrcanue XMMUYECKUX PEaKIIHi
BOJIBI BOJIBI
36 | OcHoBaHuA Knaccudukanus BemecTs 1o cocTaBy u
CBOICTBaM, cocTaBieHue GopMyl OCHOBAHUII 11O
BaJICHTHOCTHU
37 | KonTponbsHas pabotaNe2
38 | Oxcuasnl Kinaccudukanus n3ydyaeMpIx BEIIECCTB IO COCTABY
39 | Peaknus HelTpanmu3anuu HabGnronenue, onrcanue v aHaIN3 MPEeBpaICHUS
BEILIECTB
40 | B3aumoneiicteue okcnioB ¢ | dopMyaMpoBaHUE CBOWCTB OKCHIIOB B
KHCJIOTaMH, OCHOBAHUSAMH U COOTBETCTBHUU C UX KnaccncbI/IKauHeﬁ
I[pyr C [[pyFOM
41 | YcnoBus npoTeKkaHus @opMyJIHPOBAaHHE YCIOBUM MPOTEKAHUS PEAKIIUI
peakiuii oOMeHa B oOMeHa B BOJIHBIX pacTBOpa
BOJIHBIX PacTBOpax
42 CBOMCTBA KHUCIIOT HabmroieHne u onmcanne XUMUYECKUX PEaKITHiA,
KJaccU(UKAIKS BEIIECTB 110 COCTABY U CBOMCTBaM
43 CBoMCTBa OCHOBAaHUN Habmroienue u onucanue XUMUYECKUX PEaKIIHii,

KJIacCH(UKAIHsI BEIIECTB 10 COCTAaBY U CBOMCTBAM,
COIIOCTABJIEHUE CBOMCTB KHUCJIOT U OCHOBAHUN




44 CBoIiCTBa cojiel Hab6nronenue n onrcanne XMMHUYECKUX PEAKIIHM,
KJaccu(uKanys BEMIECTB 110 COCTaBY U CBOMCTBAM
45 | I'enetnueckas cBs3b AHanu3 XUMHUYECKUX CBOMCTB pa3/InYHbIX KJIACCOB
HEOpPraHMYECKHX BEIIECTB B X B3aUMOCBS3U
46 | Pemenue 3a1a4 1o teme AHanu3 XUMUYECKUX CBOMCTB Pa3/InYHbIX KJIACCOB
HEOPraHMYECKUX BEIIECTB B X B3aUMOCBSI3U
«['enernueckas CBS3b»
47 | Ilpaktuueckas pabota @opMyJIHPOBAaHHE BBIBOJOB UCXOMS U3
PE3yJabTaTOB MIPOBEIEHHBIX IKCIIEPUMEHTOB
Ne5 Pemenue
AKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«['enernyeckast CBA3bY
48 | KonrponbHas pabora Ne3
49 | IlepBbIe OIBITKA AHanu3 cBOMCTB BEUIECTB, IIOUCK BELIECTB CO
KJaccuukanum CXOAHBIMHU CBOMCTBAMHU
AIIEMEHTOB
50 | AmdoTepHOCTD Knaccudukanus BemecTs
51 | Ilepuoanueckwmii 3akon Jl. | Knaccudukanus n3ydyeHHbIX XUMUYECKUX
N. MenneneeBa AJIEMEHTOB U UX COEIUHEHUM
52 | Ilepuoanueckas cuctema | OmpeeneHue pacroiokKeHus Iepruoa0B, IITaBHBIX
XUMHUYECKHX 3JIEMEHTOB 1 1060YHbIX noArpynn B Tadmuue . W.
J1. 1. Menneneera Mennaeneen
53 | XapakTepucTuka CpaBHeHME CBOMCTB BEUIECTB, MPUHAJICKAIINX K
AJIEMEHTA IO €ro pa3HbIM KJIaccaM XMMHUYECKUX 3JIEMEHTOB Pa3HbIX
MI0JIO’KEHUIO B rpyImmn
Ilepnonuueckon cucreMe
XUMHUUYECKHX 3JIEMEHTOB
J1. 1. MeHaeneeB
54 | Slnpo aTtoma. M3oTomsl MopnenupoBaHue CTPOCHMS aTOMA, OIPEAEICHUS
MOHATHH «XUMUYECKUH DJIEMEHTY, «IIOPSIKOBBII
HOMEDP», «MACCOBOE YUCIIO», «M30TOI,
«[lepnoguueckas cucreMa XMMHUUYECKHUX 3JIEMEHTOB
55 | CtpoeHue 2EeKTPOHHBIX OmnpeneneHust TOHATHHA «3JIEKTPOHHASI 000JI0UKa,

000JI0YEK aTOMOB

«QIEKTPOHHBIN CII01». POPMYIMPOBAHKE
JIBOMICTBEHHOCTH IIPUPOJBI DJIEKTPOH




56

DJIEKTPOHHBIE

KOH(HUTypaIyy 3JIeMEHTOB

Omnucanue U XapaKTepUCTUKA CTPYKTYPbI
[Tepuoanueckoii Tabmnuipl. CocTaBieHHe
3JIEKTPOHHBIX KOH(PUTypaLHii 2]IEMEHTOB

57 | UsMeHeHUE CBOCTB B [IporHo3upoBaHue XapakTepa H3MEHEHUS CBOHCTB
IPYIIax v Mepruojiax. XUMHYCCKHX 3JIEMECHTOB C YBEIMUCHHEM 3apsI0B
DIEeKTPOOTPHUTIATEIIBHOCTh | ATOMHBIX SJIEP

58 | Xumuueckas CBs3b OOBsiCHEHHE AIEKTPOCTATUYECKOTO XapaKkTepa

XUMHUYECKOU CBA3U

59 | KoBaseHTHAs CBSI3b U €€ KonkpeTu3arus NOHIATHS «KOBAJICHTHAS CBS3b)
CBOIiCcTBa

60 | MouHas cBA3b O0001IeHNE U COITOCTABICHNUE ITOHITHH

«KOBAJICHTHAsI HETIOJSIPHASL CBS3BY, «KOBAJICHTHAS
MOJISIpHAs CBSI3bY, KAOHHAS CBA3b

61 | BajgeHTHOCTE U CTEIIEHD ConocTraBiieHH€e ITOHITHH «BaJIEHTHOCTLY» U
OKHUCJICHUSA «CTEIEeHb OKUCIICHUAY

62 TBepasie BelecTBa O06001IeHNe TOHATHUS «KPUCTATHYCCKAS

pemretkay. Kiaccudukanust KpuCTalImIecKuX
PEIIeTOK IO TUIIAM

63 | OGoOmaromuii ypox

64 | UroroBast KOHTpOJIbHAS
pabora

65- | [loBTOpenue

71




7. Onucanue y4eOHo — METOAUYECKOI0 U MaAaTEPUAIIBHO - TCXHUYECKOI'0

o0ecrieueHusi 00pa3oBaTEeJILHOIO MpoIecca

[Ipeamet «buosorus» OTHOCHTCS K 00s13aTEILHOM YaCTH OCHOBHOM 00pa30BaTEILHOM
MIPOrpaMMBbI OCHOBHOT'O 00IIIero 00pa3oBaHusi, TTO3TOMY COOTBETCTBYIOIIUI 3TOMY MPEAMETY
y4eOHHUK peKOMEHI0BaH (eJIepaIbHBIM IIEPEYHEM YICOHMKOB, KOTOPBIN YTBEPKIAEH TPUKA30M

Muno6prayku Poccun.

[Ipuka3z MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit @enepanuu ot 19
nexadps 2012 r. Ne1067 « O6 yrBepxkaeHnn PeneparbHbIX IEPeUHEe YIeOHUKOB,
PEKOMEHIOBaHHBIX (JOMYIIIEHHBIX) K UCIIOJIb30BAHUIO B 00pa30BaTEIIbHOM
nporecce B 00pa3oBaTeNbHbIX YUPEKICHUAX, PEATU3YIOIUX 00pa30BaTebHbIE
porpaMMbl 0011Iero 00pa3oBaHUS.

Kiacce Ne IIpenmerHas IIpenmer | Astopsl | HM3pmarenbcTBO
y4eOHUKa B 00J1acThb y4eOHMKa
@I
y4eOHUKOB
2015-2016
YU.T.
Epemun
8 892 EcrectBo3Hanne | Xumus BB Hpoda
KJ1acc Ky3bmenko
H.E.,
JpoznoB A.A. u x
Epemun
9 893 EcrectBo3Hanue | Xumus BB Hpoda
KJ1acc Ky3bmeHnko
HE.,

Jpo3noB A.A. u

Y4eOHO-MeTOAM4YEeCKOEe 1 MH(POPMALIMOHHOE 00ecIeYeHue

bubauomeunwiii hono Komnaekmyemcsa Ha 0CHOBe

- yl{e6Hle I’l0C06l/ll/7, Komopbsle donyCKafomc;z K UCnoJjlb306AHUIO

Gedepanvroco nepeuns yueOHUKO8, peKOMEHOOBAHHBIX
Munobpnayxu Poccuu (npuxaz Munobpuayku Poccuu 06
ymeepoicoenuu DI yuebnuxos);

8 obpazosamenvHom npoyecce (npuxas Munoopuayku Poccuu
00 ymeepaicoeHUU nopsaoKa omoopa op2anHu3ayulL).

o [Iporpammsl, yueOHukH (8-9 Kacchr)

KauroneyarHasg npoayKius: K

e Hayuno — monynspHsie, XymoxecTBeHHbIe KHUTH it arenns (B | 11
COOTBETCTBHH C OCHOBHBIM COJIEP>KaHUEM O0yUYCHUs)




e Jlerckas CIIpaBOYHas JuTepaTypa (cipaBOYHUKH,
DHITUKJIOTICTUHN )

MeTtonuueckne mocooust IJist yauTesns

IleyaTHbie mocoous:
Tabnuipl B COOTBETCTBUU € MPOTPAMMON 00ydIeHUS

[InakaThl 10 OCHOBHBIM TEMaM

[TopTpeThl BeIIAIOMIMXCS JTFoIel Poccrn (XMMHKOB)

BuneodbunsMel o npeamery (B ToM uucie B iudpoBoi hopme)

MM = = = A

JlabopaTopHoe 000pyIOBaHHE

Xumuueckasi 1a00paTopHas Mocyaa, annaparbl ¥ NPUOOPHI.
1) npuOopsl Uisi pabOThl C ra3aMu - TOJy4YeHHE, cOOMpaHue,
OUYHCTKA, CYIIKA, MOTJOIIEHUE Ta30B; PEaKIMU MEXIY MOTOKaMu
ra3oB; peakIMy MEXIy ra3aMu B JIEKTPUUECKOM Pa3psije; peakiuu
MEK/y ra3aMu NP MOBBIIIEHHOM JIaBJICHUY;
2) anmapartbl U MPUOOPHI JIJIST OTIBITOB C JKUIKUMH M TBEPIBIMU
BEIIECTBAMU - TMEpPEeroHKa, (UIBTPOBAHHWE, KPUCTAIIU3AIIMS;
MIPOBEJICHUE PEAKIIMN MEXAY TBEPJBIM BEIIECTBOM M KUJIKOCTBIO,
KUIKOCTBIO U JKUJIKOCThIO, TBEPIBIMU BEIIECTBAMHU.
XuMH4ecKne peakTuBbI U MaTePHUAJIbI.
2) IpPOCTBIC BEIIECTBA - MeIb, OpoOM, HATPUH, KaJbIIUMH,
AJIIOMUHMUI, MarHum, »Kene3o0;
3) okcuanl — meau (I), kampums, xeneza(lll), maraus;
4) KHUCTIOTHI - COJISIHAsA, CEpHasi, a30THAS;
5) OCHOBAHHUS - THUAPOKCUJ HATpUs, THUAPOKCHUI KaJlbIusi,
ruapokcu] 6apus, 25%-Hbli BOAHBIN PACTBOP aMMHAKA;
6) conmu - xymopuabl Hatpus, meau(ll), anromunus, xenesa(ll);
HUTPATHI Kajusi, HaTpus, cepedpa; cynbdarer Meau(ll), sxenesa(ll),
xene3a(lll), ammonus; noau kanus, OpoMu HATPUS;
7) OpraHUYeCKUEe COCIWHEHHUS - JTAHOJ, YKCYCHas KHUCIOTa,
METHUJIOBBIN OpaHKeBbIH, (heHON(TaNEeHUH, TaKMYC.

K/®

K/®

HarvpaJjbHble 00bEKThI:
Konnexkuuun munepanos (2 1mit.)

O/11

Komiekniuu MeTanioB U CIuiaBoB (4 mT.)

d/11

Komnekiuu ropHbix mopos (2 mr.)

®/11

Komnekimm MuHepaabHbIX YI0OpeHui (2 mT.)

Konnexnun mactmacc (4 mr.)

P/11

Kostekunm kaydykoB

Konnekuuu BoIOKOH U TKaHe (2 mrT.)

Konnexunu crekia

=[S =

KOJIJICKHI/II/I OpPraHN4YCCKHX BCIICCTB

O/




Moaean
Mojenu KpUCTAIUTMUECKUX PEIISTOK ajiMasa, rpadura, cepsl,
dochopa, okcuna yraepona(lV), nona, xenesa, MeIu, MarHusl.

Texnnuyeckue cpeacTpa 00y4eHus

AynuTopckasi 10cka ¢ Ha0OpOM MPHUCIOCOOJCHUM I KperieHUs
KapT 1 TaOJIHII.

MynpTUMENUITHBIN TPOEKTOP

DKCno3uIMOHHBIN dKpaH pazmepom 250X300 cm

Kommberorep

O0opynoBaHue KJjacca

Y4yeHU4eCKue CTOIbI OIHO- U AIBYMCCTHBIC C KOMIUJICKTOM CTYJILCB.

Cton yuuTenbCcKuil ¢ TyMOOIA.

[xadsr ns XxpaHeHUs Y9€OHUKOB, TUIAKTHYECKIX MaTePUAIIOB,
OCOOMit U TIp.

CreHanl
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8. Ilnanupyembie pe3y/bTaThl H3yUYeHUs] YUeOHOI0 NpeaMeTa, Kypca

Inanupyemoie pe3yibmameol peanu3ayuu nPozpammsl L0 nPeoMenty
«Xumuay:

BelltyCKHHMK Hay4uTCs:

OIUCBIBATh CBOMCTBA TBEP/BIX, KUJIKUX, Ta3000pa3HbIX BELIECTB, BIAEIAA UX CYILECTBCHHbIE
MIPU3HAKY;

XapaKTCPHU30BaTh BCIICCTBA IO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTh NPUYINHHO-
CJICACTBCHHBIC CBA3U MCIKAY NAHHBIMU XAPAKTCPUCTUKAMHU BCIICCTBA,

PACKPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSTHH: aToOM, MOJICKYJIA, XUMHUYECKUH 9JICMCHT,
IIpOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTL, UCIIOJIB3YS 3HAKOBYIO CHCTCMY XUMHU,

n300paxaTh COCTAaB MPOCTEHIITNX BEIIECTB C MTOMOIIBIO XUMHUYECKUX (POPMYIT U CYIITHOCTh
XUMHYECKHUX PEAKIUNA C IOMOILBI0 XUMUYECKUX YPaBHEHHI;

BBIYHCJIATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChl BEIICCTB, d TAKIKEC MAaCCOBYIO
JOJII0 XUMHUYECKOI'0 3JIEMCHTA B COCIMHCHUAX

CpaBHHUBATH 110 COCTABY OKCHUbI, OCHOBAHUsA, KUCJIOTHBI, COJIN,
KJ'IaCCI/I(i)I/IHI/IpOBaTB OKCHJbI 1 OCHOBAHUA I10 CBOfICTBaM, KHCJIOTBI U COJIKM — 110 COCTAaBY,

OIIKMChIBATh COCTAaB, CBOMCTBA 1 3HAUCHHUE (B npupoac u HpaKTH‘{CCKOf/'I JACATCIIbHOCTH I-IC.J'IOBCKE].)
IIPOCTHIX BEIIECCTB — KHUCJIOPOJa U BOAOPOJAA,

AaBaTb CPABHUTCIIbHYIO XapAKTCPUCTHUKY XUMHUYCCKUX 3JICMCHTOB U BaXKHEHIIIHX COG[[I/IHGHI/Iﬁ
€CTECTBECHHBIX CEMEICTB MICJIOYHBIX METAIJIOB U I'aJIOTCHOB,

MOJTH30BATHCA JTA0OPATOPHBIM 000PYIOBAHUEM U XUMUYECKON TTOCYI0M;

MIPOBOANTH HECIOXKHBIE XMMUYECKUE OTBITH M HAOTIOCHUS 32 H3MEHEHHEM CBOWCTB BEIIIECTB B
MpoIecce UX MPEeBPAIICHHIA; COOTI0IaTh MPaBUIa TEXHUKU 0€30MMaCHOCTH MIPH MTPOBEICHUN
HaOJIIOIEHUH U OIBLITOB;

pasznu4aTh HKCIIEPUMEHTAIBLHO KUCIOTHI U LIEJI0YH, TIONB3YSICh HHIUKATOPAMH; OCO3HATh
HEO0OXOIUMOCTh COOJTIOIEHUST Mep 0€30MacHOCTH MPHU OOpAICHUH C KUCIOTAMH M IIEI0YaMHU.

BbIHyCKHI/IK MOJIYYUT BO3MOXHOCTb HAYYUTHCA:
I'PaMOTHO O6paH_[aTbC5I C BCIICCTBAMU B HOBCGHHGBHOﬁ JKHN3HU,

OCO3HaBaTh HEOOXOUMOCTh COOIIOICHUS MPABUIT SKOJIOTUYECKH 0€30I1acHOrO MOBE/ICHHUS B
OKpY>Karolle NpUpOIHON Cpee;

MMOHUMATh CMBICII U HEOOXOAMMOCTh COOJIIO/IEHNUS ITPEITUCAaHUM, TPeIIaraeéMbIX B UHCTPYKIHUSIX
10 UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHU H 1IP.;



UCTIONB30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH MIPH BBHITTOTHEHUHN
HCCIIE0BATEIBCKUX MPOEKTOB 110 U3YYEHUIO CBOWCTB, CIIOCOOOB MOTYUYEHHUS U PACIIO3HABAHUS
BCIICCTB;

pa3BMBaTb KOMMYHMKATUBHYIO KOMMETEHTHOCTb, MCMONb3YA CPeACTBa YCTHOMO U MMCbMEHHOI0
obLeHns, NPoABAATbL FOTOBHOCTb K YBa*KEHUI0 MHOM TOYKU 3peHMA Npu 06CYKAEHUN Pe3ynbTaToB
BbINO/IHEHHOW PaboThI;

06BEKTUBHO oueHunBaTb MHd)OpMaLI,VII-O O BewectBax U XuMNYeCKUX npoueccax, KoUTn4yeCKkn OTHOCUTbCA
K I'ICGB,CI,OHay‘-IHOVI VIHd)OpMaLI,MM, HEA06pOCOBeCTHOﬁ pexkname, Kacalou.l,eﬁcsi MCNnoab30BaHNA
Pa3/INyHbIX BELWLECTB.

MNepuoguyecKknii 3aKoH U NepruogmyecKan cucTema XMMudeckux anementos [.U. MeHgeneesa.
CrpoeHue BelecTBa.

BbINYCKHWK Hay4umcs:

KnaccuduumpoBaTb XMMUYECKUE 31eMEHTbI HA MEeTaN/bl, HEMETaN/bl, S1EMEHTbI, OKCUAbI U
rMAPOKCUAbI KOTOPbIX aMPOTEPHbI, U UHEPTHbIE 3/1eMeHTbI (rasbl) 418 0CO3HAHUA BaXKHOCTU
YNOPAA0YEHHOCTM HAaYYHbIX 3HAHWI;

pacKpbIBaTb CMbIC/ Nepuogmyeckoro 3akoHa [.U. MeHgeneesa;
OMUCLIBATb U XapaKTepmn3oBaTb TabAMUYHYIO GOpMY NEPUOANYECKON CUCTEMbI XUMUYECKUX DIEMEHTOB;

XapaKTepn3oBaTb COCTaB aTOMHbIX A4epP U pacnpeaeneHne Ynciaa 3/1IeKTPOHOB MO 3/1IEKTPOHHbIM CZ10AM
dTOMOB XMMUYECKNX 3/1eMEHTOB Ma/liblX Nepmnoaos I'IEpVIO,CI,VI'«IECKOVI CNCTEeMbI, a TaKXKe KalnAa U Kaablua,

pa3nnyaTb BUAbI XMMUYECKOM CBA3MU: MOHHYIO, KOBA/Z1IEHTHYIO NONAPHYHO, KOBAa/IEHTHYO HEMNONAPHYIO U
MeTaNNn4yecKyto;

M306pa)KaTb 3/1EKTPOHHbIE CI)OpMV.HbI BeLllecTs, O6pa3OBaHHbIX XUMNYECKNMU CBA3AMU Pa3HOIo Bnaa;

BbISIBNIATb 3aBMCMMOCTb CBOMCTB BELLECTBA OT CTPOEHUS €ro KPUCTAI/IMYECKON peLleTKU (MOHHON,
aTOMHOM, MONTEKY/IAPHOM, MeTaNINnYecKon);

XapaKTepn3oBaTb XMMUNYECKNE 3/TIEMEHTbLI U UX COeANHEHNA Ha OCHOBE NOJZ1I0XKEHUA 3/1EMEHTOB B
I'IEpVIOp,VI‘-IECKOVI cucteme M ocobeHHocTel CTpPOEHNA NX aTOMOB;

ONMCbIBATb OCHOBHbIE NPeanocblIKM OTKPbITMA .. MeHaeneesbiMm Nnepnoanyeckoro 3akoHa 1
ﬂepMOAMHECKOVI CNCTEMbI XUMUNYECKUX 2/TIEMEHTOB U MHOFOO6pa3HyIO HAy4YHYO 0eATEeNIbHOCTb Y4E€HOrO,

XapaKTepn3oBaTb HAy4YHOE N MUPOBO33PEHYECKOE 3HAYEHNE NEPUOLANYECKOTO 3aKOHa U NEPUOLUNYECKON
cUcTeMbl Xummyecknx anemeHtos .M. MeHaeneesa;

0CO3HaBaTb Hay4Hble OTKPLITUA KaK pe3ynbTaT gAnTeNbHbIX HabntoaeHUIA, ONbITOB, HAYYHOM NONEMUKH,
npeoaoseHna TPYAHOCTEN U COMHEHUA,

BbII'IyCKHVIK nosy4um 803MOMCHOCMb HAy4YUmaocCA:
OCO3HaBaTb 3Ha4YeHNE TEOPETUHECKUX 3HaHWM AanAa I'IpaKTI/ILIECKOI\/'I AeATE/IbHOCTU YENNOBEKA;

OMUCbIBaTb N3y4yeHHble 06beKTbl Kak CNCTEeMbI, NpUMeHAA NTOTUKY CUCTEMHOIO aHan3a,



NMPUMEHATb 3HAaHWA O 3aKOHOMEPHOCTAX MEePUOAMNYECKON CUCTEMbI XMMMNYECKUX 3/1EMEHTOB A1
06bACHEHMA U NPeABUAEHUA CBOMNCTB KOHKPETHbIX BELLECTB;

pa3BMBaTb MHPOPMALMOHHYIO KOMMNETEHTHOCTb MOCPEACTBOM YraybieHns 3HaHMiM 06 nctopum
CTaHOBJ/IEHMA XMMMUUYECKOM HayKK, €e OCHOBHbIX MOHATUM, NEPUOANYECKOr0o 3aKOHa KaK OZHOro u3
Ba*KHEMLUNX 3aKOHOB NMPUPOAbI, @ TAKKE O COBPEMEHHbIX AOCTUNKEHUAX HAYKU N TEXHWUKU.

MHoroo6pasue XMmMHUUYECKUX peaKkLmii.

BbINYCKHUK Hayyumca:

06BACHATb CYyTb XMMUYECKUX MNPOLLECCOB;

Ha3bIBaTb NPU3HaKM N YCAOBUA NPOTEKAHMA XMMNYECKUX peaKkLuii;

yCTaHaB/IMBaTb NPUHAANEKHOCTb XMMUYECKOM peaKkumnm K onpenesieHHoMy TUNy No ogHOMY U3
KnaccuduUUMPOBAHHbIX MPU3HAKOB:

1) no uncay 1 cocTaBy UCXOAHbIX BELLLECTB M NPOAYKTOB peakLmu (peakumnmn coeAuHEHUs, Pas3oxKeHusn,
3amelleHna n obmeHa);

2) no BblAE€NEHUIO NN NOTNTOWEHUIO TEMNOTDI (peaKLl,I/IVI IK30TEPMUYECKUNE U 3H,EI,OTepMI/IL|eCKVIe),'

3) N0 U3MEHEHMUIO CTeNeHen OKUCIEHUA XUMNYECKUX 31eMEHTOB (OKUCINTENIbHO-BOCCTaHOBUTE/IbHbIE
peakuuu);

4) no obpaTMMoCTMK npoliecca (peakuum obpatumble u HeobpaTumble);
Ha3blBaTb GaKTOPbI, BAUAIOLLME Ha CKOPOCTb XMMUYECKUX peaKkLnii;
Ha3blBaTb GaKTOPbI, BANAIOLLME Ha CMELLLEHNE XMMUYECKOTO PaBHOBECKS;

COCTaBAATb YPAaBHEHUA 3/1EKTPOSIUTUYECKON ANCCOLMALNM KUCNOT, LLENOYEN, CoMel; NoHbIE U
COKpaLlLleHHblE MOHHbIE YPaBHEHUA peaKkLnit obMeHa; ypaBHEHMUA OKUCIUTENLHO - BOCCTAHOBUTEbHbIX
peakuui;

NPOrHoO3MpoBaTb NPOAYKTbl XMMUYECKUX peaKu,m7| no cboplv\ynaN\ / Ha3BaHUNAM UCXOAHbIX BELLECTB,
onpenenAaTb NCXoaHble BelwecTsa Nno d)opmynalv\ / Ha3BaHUNAM NPOAYKTOB peaKkuunu;

COCTaB/IATb YPaBHEHUA peaKLMii, COOTBETCTBYIOLWMUX NOCAeA0BaTeIbHOCTU («LLenoYKe») npeBpaLleHnit
HeopraHMYecKMx BeLWEeCcTB PasIMYHbIX KNacCoB;

BbIABNATb B Npouecce akcnepnmeHTa Npnu3Hakn, CBUOETENbCTBYOWME O NPOTEKAHNN XMMUYECKOM
peakunu;

roOTOBUTbL PacTBOpbI C Oﬂpe,D,EJ'IEHHOVI MaccoBoOW ,CI,OI'IEVI PacCTBOPEHHOrIO BELWECTBA,

onpeaensTh XapakTep cpeabl BOAHbIX PacTBOPOB KMC/IOT U LLLESI0YEN M0 U3MEHEHMIO OKPACKM
NHOMKaTOPOB;

npoBOAUTb Ka4eCTBEHHbIE peaKUUKN, noaTBepKAatowme Hain4yme B BOAHbIX PaCTBOpax BeELWECTB
OTAENNbHbIX KATUOHOB 1 aHMOHOB.



BbII'IyCKHVIK nosy4vum 803MOMXHOCMb HAay4YuUmoCA:
COCTaB/IATb MOJ1EKY/1APHbIE U NOJIHblIE MOHHbIE YPaBHEHNA MO COKPaLWEeHHbIM MOHHbIM YPaBHEHUAM;

npmuBOoOUTb NPUMeEPLI peaKu,Mﬁ, noarsepXaatoWwmnx CyectsoBaHne B3aMMOCBA3N MmexXay OCHOBHbIMU
K/aCCaMMn HEOPraHNYECKNX BELLECTB;

NPOrHO3MpoBaTb pe3ybTaTbl BO3Ael‘;1CTBMﬂ Pa3NINYHbIX d)aKTOpOB Ha CKOPOCTb XMMUYECKOM peakuunu;

NPOrHO3MpoBaTb pe3ybTaTbl BO3,D,el\/‘1CTBMF| Pa3INYHbIX d)aKTOpOB Ha CMelleHne XuMn4yeckoro
paBHOBECKA.

MHoroob6pasue BeluecTs.
BbINYCKHWK Hay4yumcs:

onpeaensatb NPUHAANEKHOCTb HEOPraHNYECKMX BELLECTB K O4HOMY M3 U3YYeHHbIX Kaaccos/rpynn:
MeTa/ibl U HEMETa/bl, OKCMAbl, OCHOBAHUA, KNCNOTbI, COMN;

COCTaB/IATb GOPMY/Ibl BELLLECTB MO MX Ha3BaHUAM;
onpeaenaTb Ba€HTHOCTb U CTeNeHb OKMC/IEHUA 3/IEMEHTOB B BELLecTBax;

COCTaBAATb GOPMY bl HEOPraHUYECKUX COeAMHEHWNI NO BaIEHTHOCTAM U CTEMEHAM OKUC/IeHUA
3/1eMEeHTOB, a TaK¥e 3apaJamM MOHOB, YKa3aHHbIM B TabnLe pacTBOPUMOCTM KUCAOT, OCHOBAHUN U
conem;

ob6baAcCHATb 3aKOHOMEPHOCTU U3MeHEHUA CI)VI3VILIeCKVIX N XMMUYECKUX CBONCTB NPOCTbIX BELWECTB N UX
BbICLLUMX OKCHNA0B, O6pa3OBaHHbIX 3/1eMeHTaMMn BTOPOTro U TpeTbero nepmnoaos;

Ha3blBaTb 06LIME XMMUYECKME CBOMCTBA, XapaKTepPHbIe AN rPYNN OKCUAO0B: KNCAOTHbIX, OCHOBHbIX,
amdOoTEPHbIX.

Ha3blBaTb O6LLI,VIe XMMUYECKUE CBOICTBA, XapaKTepHble ANA KaxXa40ro Ks1acCa BeELWECTB,

NpUBOAUTbL MPUMEPLI PeakuMii, NOATBEPKAAIOLWNX XMMUYECKNE CBOMCTBA HEOPraHUYECKUX BELLLECTB:
OKCMA0B, KNC/OT, OCHOBAHWM U conen;

onpenenAaTb BeWECTBO — OKUCNTENb U BELWLECTBO — BOCCTAHOBUTE/Tb B OKUCTUTENNBHO —
BOCCTAHOBUTE/IbHbIX PEeaKLUAX;

COCTaBNATb 3ﬂeKTpOHHbIm 6anaHc no npeanoxeHHbIm cxemam peaKu,Mﬁ;

npoBoanTb na6opaT0prle onbITbl, NOATBEPXKAAOWME XMMn4yeckme CBOMCTBA OCHOBHbIX K/1accoB
HeopraHnM4eCKnx BeLLECTB;

npoBoanTb na6opaT0prle OnbITbl NO NONTY4YEHUIO U CO6VIpaHVIIO I'a3006pa3HbIX BeulecTs: BOAOPOAAQ,
Kncnopogaa, yrnekKnmcaoro rasa, ammumaka; CoCtaBiATb YPpaBHEHNA COOTBETCTBYHOLUNX peaKu,m7|.

BbII'IyCKHVIK NONYYUT BO3MOXHOCMb HAYYUMbCA:

* rpaMoTHO 06PaLLLaTLCA C BELWECTBaMM B NOBCEAHEBHOM XKU3HU;



® 0CO3HABaTb HEOHXOAMMOCTb COBNIOAEHMA NPABUA IKOIOTUYECKM Be30MacHOro noseaeHns B
OKpYy:KatloLwen npupogHom cpeae;

® MOHMMaTb CMbIC/1 U HEOBX0AMMOCTb COB0AEHNA NPeAnNCaHNiA, NpeanaraembiX B MHCTPYKLMAX MO
NCNOJ/Ib30BaHUIO JIEKAPCTB, CPeACcTB ObITOBON XMMUN U Ap.;

® CMONb30BaTb NPUOBPETEHHDbIE KNHOYEBbIE KOMMETEHTHOCTU NPW BbINONHEHMM UCCeA0BaTEIbCKUX
MPOEKTOB NO U3YYEHMIO CBOMCTB, CNOCOBOB MOJYYEHUA U PACMNO3HABAHUA BELLECTB;

® pa3BMBATb KOMMYHMKATUBHYIO KOMMNETEHTHOCTb, UCMOb3YA CPEeACTBA YCTHON M NMUCbMEHHOM
KOMMYHWKaumu npu paboTe ¢ TeKCTaMn y4ebHUKaA U LONOAHUTENbHOM INTEPATYPOI, CPaBOYHbIMM
TabAnuamm, NPoABAATb TOTOBHOCTb K YBAXKEHUIO MHOM TOUYKM 3pEHUs NPU 06CYKAEHUM pe3yNbTaToB
BbINO/IHEHHOW PaboThI;

¢ 06BEKTUBHO OLLEHNBATb MHHOPMALMIO O BELLLECTBAX U XMMMUYECKUX MPOLLeccax, KpUTUYECKn
OTHOCUTbLCA K NCeBAOHAY4YHOM MHbOPMALMM, HeLO0OPOCOBECTHOM PeKIame, KacatoLLencs
MCNONb30BaHMA PA3/IMYHbIX BELLLECTB.

® OCO3HaBaTb 3Ha4Ye€eHUE TEOPETUYECKUX 3HAHWUM AanAa I'IpaKTM‘-IECKOﬁ AeATE/IbHOCTUN YEe/N0OBEKaA,
® OMNUCbIBATb U3YyHYEHHDbIE 06DBEKTbI KaK Cncrtembl, NpUMeHAA NOTUKY CUCTEMHOIO aHa/1n3a,

® MPUMEHATb 3HAHUA O 3aKOHOMEPHOCTAX NePUOLMNYECKON CUCTEMbI XMMUYECKUX 3/1IEMEHTOB A8
06bACHEHMA U NPeABUAEHNA CBOMCTB KOHKPETHbIX BELLLECTB;

® pa3BMBaTb MHPOPMALMOHHYIO KOMMETEHTHOCTb NOCPEACTBOM YraybsieHnsa 3HaHMn 06 nctopuu
CTaHOB/IEHMA XMMMUYECKOM HayKK, €€ OCHOBHbIX MOHATUM, NEPUOAMNYECKOr0 3aKOHa Kak 04HOro U3
Ba*KHEMLUNX 3aKOHOB NMPUPOAbI, @ TAKKE O COBPEMEHHbIX AOCTUKEHUAX HAYKU N TEXHWUKU.

® COCTaBNATb MO1IEKY/IAPHbIE U NOJZIHblEe NOHHbIEe YPpaBHEHUA NO COKanJ,éHHbIM MOHHbIM YPpaBHEHUNAM;

* MPMBOAUTL NPUMEPbI PeaKLMii, MOATBEPKAAIOLIMNX CYLLLECTBOBAaHME B3aUMOCBA3U MeXAY OCHOBHbIMMU
K/J1acCamMu HEOPraHMYeCKMX BeLLEecTs;

® MPOrHO3MPOBaTb pe3ynbTaTbl BO3A4ENCTBUS Pa3INYHbIX GaKTOPOB HAa U3SMEHEHME CKOPOCTH
XMMUYECKOM peakumu;

® MPOrHO3MpPOBaTb pPe3ynbTaTbl BO3,£I,EI\;ICTBMH Pa3/INYHbIX d)aKTOPOB Ha cmelleHne xsmumm4yeckoro
paBHOBECKA.

® MPOrHO3MpPoOBaTb XMMUN4YeCKmne CBOWCTBA BeLlecTB Ha OCHOBE UX COCTaBa U CTPOEHUA;

® MPOrHO3nMpoBaTb CNocobHOCTb BelwecTBa NpPoABIATbL OKNC/IUTE/IbHbIE NI BOCCTAHOBUTE/IbHbIE
CBOWMCTBa C yLIéTOM cTeneHen OKUCEHNA 3INEMEHTOB, BXOo4ALWKNX B €ro COCTas,

® BbiABNATb CyLWWECTBOBAHUE reHeTU4YeCcKon B3aMMOCBA3U mexay seulectsamm B paay: npocroe
BeWwecCcTBO — OKCHA, — r’mapoKcna — COJb;

® OpraHn3oBbiBaTb, NPOBOAUTb YYHEHUYECKUNE NPOEKTLI MO NCCea0BaHNIO CBOICTB BewecTs, MMmerwmnx
BaXXHOe€ NMpaKTU4eCcKkoe 3Ha4yeHne.



MnaaHupyemvoie pe3ynbmamel peanusayuu npozpammesl « PopmuposarHue YY/» cpoedcmeamu
npedmema xumuu:

JINuHOCTHbIE YHMBEpPCanbHble yuebHble geictemna

B pamKax LLeHHOCTHOrO M 3MOLMOHANBbHOrO KOMNOHEHTOB 6y ayT chOPMUPOBaHDI:
* rpa)KAaHCKMiA MaTpMOTU3M, 11060Bb K PoamHe, YyBCTBO ropA0CTyM 3a CBOKO CTpaHy;
* YBaXKEHWE K UCTOPUM, KYNbTYPHBIM U UCTOPUUYECKUM NaMATHUKAM;

® SMOLMOHANbHO NOIOXKUTEbHOE MPUHATUE CBOEIN STHUYECKON NAEHTUYHOCTH;

® yBaXKeHWe K 4PpYyrMm Hapogam Poccnm n mupa 1 npuHATUE UX, MEKITHUYECKAsA TOJIEPAHTHOCTb,
FOTOBHOCTb K PaBHONPABHOMY COTPYAHUYECTBY;

* YBa)KEHME K IMYHOCTU N e€ AOCTOMHCTBY, A06pOXKenaTe/lbHOe OTHOLIEHNE K OKPYXKaoLLMM,
HETePNUMOCTb K JII0BbIM BUAAM HacUINA U TOTOBHOCTb NPOTMBOCTOATb UM;

® yBaXKEHME K LLIEHHOCTAM CEMbM, N10OOBL K Npupoae, Npu3HaHne LLeHHOCTN 340P0Bbs, CBOErO U APYrnX
nogen, onTMMU3M B BOCIPUSATUN MUPQ;

* NOTPE6HOCTb B CAMOBbIPAMKEHNN U CAMOPEeann3aLmnm, CoLManbHOM NPU3HAHNNK;

® NO3UTUBHAA MOpPa/ZibHaA CaMOOLeHKa N MOpa/ibHble YyYBCTBa — YYBCTBO ropAa0CTH Npu caeaoBaHnn
MOpPaZibHbIM HOPpMaMm, nepexmnsaHne CTblaa U BUHbI NMPU NX HapyLlleHUNn.

B pamKax aeATenbHOCTHOro (NoBegeHYeCcKoro) KOMNoHeHTa 6yayT chopmMUpoBaHbI:

® FOTOBHOCTb 1 CNOCOBHOCTb K Y4aCcTUIO B LLIKO/IbHOM CamMoynpaB/iieHUM B npeaenax BO3pacTHbIX
KOMMETEHLNM (4eXKYPCTBO B LLKOE M KNacce, y4acTue B AeTCKUX U MONOAEKHbIX 0BLLIECTBEHHbIX
OpraHM3aumaAx, LWKOJbHbIX M BHELIKO/IbHbIX MEPOMNPUATUAX);

® FOTOBHOCTb M CMNOCOBHOCTbL K BbIMOAHEHNIO HOPM M TPeBOBaHMIA LUKONbHOM *KMU3HW, NpaB u
06A3aHHOCTEN YYEHUKA;

® yMeHWe BECTU ANANOTN HA OCHOBE PABHOMPABHbIX OTHOLIEHWI M B3AMMHOTIO YBAXKEHWUA U MPUHATUS;
YMEHME KOHCTPYKTUBHO pa3peLlatb KOHPANKTbI;

® FOTOBHOCTb M CMOCOBHOCTb K BbINOJAHEHWUIO MOpPa/ibHbIX HOPM B OTHOLWEHWUKN B3POCNbIX N CBEPCTHNKOB
B WWKO/1Ee, AOMa, BO BHey466HbIX BNOaX AeATeNIbHOCTH;

® NOTPebHOCTb B y4aCTUKN B 06LLLECTBEHHOM }KNU3HWN BMKaLLIEro COLMANbHOIO OKPYKEHUS,
obLecTBeHHO Nose3HOM AeaTeNbHOCTH;

® yMmeHune CTPoOnUTb XN3HEHHbIE NN1aHbI C yLIéTOM KOHKPETHbIX COUMNaNbHO-NCTOPUNYECKNX, MONTUTUYECKUX
N 3KOHOMUYECKUX yCﬂOBMVI;

® YCTONYMBbIA NO3HABATE/IbHbIM MHTEPEC U CTAaHOBAEHME CMbICN006pasytoLLen GyHKLUK
no3HaBaTe/IbHOro MOTUBA;

® TOTOBHOCTb K Bbl6Opy NpoduibHOro o6pasoBaHus.

BbInyCKHUK NOAYy4Um 803MOXHOCMb 0118 (hOPMUPOBAHUSA:



® gbipaxceHHOU ycmoliyusoli y4ebHo-no3HasamenbHolU Momusayuu u UHMepeca K y4eHuo;
® 20MOBHOCMU K CAMO0BPA308aHUIO U CAMOBOCNIUMAHUIO;
e adekeamHoli no3umusHoli camooyeHKu U A-KoHuenyuu;

® KOMIemeHMHoOCMuU 8 Peanu3ayuu 0CHO8 epaMOaHCKOU u0eHmMuUYHOCmuU 8 NocmynKkax u
deamesibHOCMU;

® MOpPAasiIbHO20 CO3HAHUA HAQ KOHBEHUUOHAs1bHOM YpPOBHE, crnocobHocmu K PeWeHU MoparnbHbIX
dunemm Ha ocHoee yqéma I'IO3UL{UU y4yacmHuKoe dUﬂeMMbI, opueHmMauyuu Ha ux momusesl U Yyecmea,
ycmoﬁqueoe cnedosaHue 8 nosedeHuU MOpPAasibHbIM HOPpMAM U amu4YecKkum mp6608CIHUFIM,'

® SMIMNAamMuu KaK 0CO3HaHHO20 NMOHUMAHUA U corepexcusaHuAa yyecmeam dpyzux, SprCIJKCHOLMEUCFI 8
nocmynkax, HarnpassieHHosIX Ha nomowib U obecneveHue 6/16720[70/7)/‘4“}7.

PerynatuBHble yHUBepcaabHble yuebHble AeicTBuA
BbINYCKHWK HayumuTCs:

* LiefienoNaraHnio, BKIOYasa NOCTaHOBKY HOBbLIX Liesel, npeobpasoBaHne NpakTMUECKon 3a4a4m B
Mo3HaBaTe/IbHYIO;

® CAMOCTOATE/IbHO aHa/IM3MPOBaTh YC/IOBUA AOCTUMNKEHMSA LE/IM Ha OCHOBE YYETa BblAENIEHHbIX yYuTeNem
OPWEHTMPOB AeNCTBMA B HOBOM yYebHOM MmaTepuane;

® M1IAHNPOBATb NYTU AOCTUIKEHUA LENel;

® YCTaHaB/MBATb Lie/sIeBble NPUOPUTETDI;

® YMETb CaMOCTOATE/IbHO KOHTPO/IMPOBaTb CBOE BPeMA 1 YNPaBAATb UM;

® NPUHUMATb peLlleHns B NPo6AEeMHOM CUTyaLUUmM Ha OCHOBE NEPEroBOPOB;

® OCYLLECTB/IATL KOHCTATUPYIOLLMIA U NPEABOCXULLAIOLLIMIA KOHTPOb N0 pPe3y/ibTaTy U Mo cnocoby
[OeNCTBUSA; aKTYa IbHbI KOHTPO/Ib Ha YPOBHE NPOWU3BO/IbHOrO BHUMAHMUS;

® 34EeKBATHO CaMOCTOATE/IbHO OUEHNBATb NPAaBUJ/IbHOCTb BbIMO/IHEHUA ,CI,EI‘;ICTBVIH N BHOCUTb
HEO6XO,CI,MMbIe KOPPEKTUBbI B UCMNOJIHEHUE KAK B KOHLE AEﬁCTBMH, TaK N NO Xo4Yy ero peanansauunm;

® OCHOBAM NPOrHO3MpPOBaHMA KaK npeasnaeHma byaywmx cobbiTUin U pa3BMTUA NpoLecca.
BoInyCKHUK MOaAy4Um 803MOXHOCMb HOYy4YUMbCA:

® camocmosmesnibHO cMasume Hogble yyebHble ueau u 3a0a4u;

® [10CMpPOEHUIO HU3HEHHbIX M71aH08 80 spemMeHHO2(i nepcrnekmuse;

® [1pu naaHuUposeaHuu docmuxceHus L{eﬂ(?ﬁ CamoCmosAmersibHo, nosiHo u a0eKksamHo ydyumelieamso
ycnoeua u cpedcmea ux 0ocmuxeHus;

® 8bl0eaAMb anbMepHaAMuUBHble crocobbl 00CMUMCEHUSA Yenu u 8bibupame Haubosiee 3gpgheKmusHsbili
crocob;



* OCHOBaM camopezynayuu 8 y4ebHol u no3HasamesbHol desamenbHOCMU 8 hopme 0CO3HAHHO20
yrpassaeHus ceoum rnogedeHuem U 0esamenbHOCMbIo, HanpPasneHHol Ha 0oCMuUM(eHUE NoCMasAeHHbIX

ueneti;

® ocywiecmssisme ro3HaeamesbHyr pegaeKcuro 8 omHoweHuu oelicmeuti no peweHuro y4yebHbIx U
Mo3HasamesbHbIX 30004,

® A0eK8AMHO oyeHUBamMb 06EKMUBHYIO MPYOHOCMb KOK Mepy hakmu4ecKoz20 usau npednoana2aemozo
pacxoda pecypcos Ha peuleHue 300a4u;

® A0EeKB8AMHO OYeHUBAMb CB80U B03MOMHOCMU OOCMUXEHUS Uesu onpedenéHHol CAoxHocmu 8
Pa3AuYHbIX chepax camocmoamesbHol 0esmesnbHoCmu;

* OCHOBAM CAMOPE2YAAUUU IMOYUOHANbHbIX COCMOAHUL;

* fIpusId2ame 80se8bie YCuausA U rnpeodosnesams mpyoOHocmu U Nnpenamcmaeus Ha nymu 00CmMuUMeHUA
uenedi.

KomMMyHMKaTMBHbIe YHUBepcabHble yuebHble aelcTeunA
BbINYCKHUK HayumnTca:
® YUYUTbIBATb Pa3Hble MHEHWUA U CTPEMUTLCA K KOOPAMHALMM PA3/IMYHBIX NO3ULMIA B COTPYAHUYECTBE;

e bopmyInpPoBaTb COBCTBEHHOE MHEHWE U NO3MLMIO, aPIYMEHTMPOBATb U KOOPAMHUPOBATL €€ C
no3nUMAMM NAPTHEPOB B COTPYAHMUYECTBE NPU BblpaboTKe 06LLEero peleHns B COBMeCTHOM
AeATeNbHOCTH;

 yCTaHaB/AMBaTb U CPaBHMBATb PasHble TOYKU 3peHUA, NpeXKae Yem NPUHUMATL PelleHns 1 aenatb
BbIOOD;

® APrymeHTUpPOBaTb CBOKO TOYKY 3pEHNA, CNOPUTb N OTCTaNBATb CBOKO NO3ULLUIO HE Bpa)K,EI,e6HbIM Aana
ONMNOHEHTOB o6pa30M;

® 33/1aBaTb BOMNPOCHI, HEOH6X0AMMbIE A/1A OPraHM3aLMN COBCTBEHHON AEATENBHOCTU U COTPYAHMYECTBA C
NApPTHEPOM;

® OCYLLLECTB/IATb B3aMMHbIi KOHTPO/Ib U OKa3biBaTb B COTPYAHMYECTBE HEOBXOANMYIO B3aMMOMNOMOLLLb;
* 3IeKBaTHO MCMO/b30BaTb PeYb A/1A NAAHMPOBAHUA U PETYAALNN CBOEN AEATENbHOCTY;

® 3€KBAaTHO UCMNOJ1b30BaTb peyeBble CpeacTBa ANA peweHnAa pa3/IndYHbiIX KOMMYHUKATUBHDbIX 3a4a4;
BNnageTb yCTHOl‘/JI M MUCbMEHHOM pevbto; CTPOUTb MOHOJ/IOTUYECKOE KOHTEKCTHOE BbICKa3biBaHUE,

® OpraHM30BbIBaTb U NaHUPOBaATb y4ebHOE COTPYAHNYECTBO C yUMTENNIeM U CBEPCTHUKaMM, onpeaenaTb
Luenn n GyHKUMM y4acTHUKOB, CNOCOObl B3aMMOAENCTBUA; N1aHMPOBaTb 06LMe cnocobbl paboTbi;

® OCYLLECTBATb KOHTPOJ1b, KOPPEKLMIO, OLEHKY AEACTBUI NapTHEPA, YMeTb ybexaaThb;

e paboTaThb B rpynne — ycTaHaBAMBaTb paboume oTHoweHUs, 3GGEKTUBHO COTPYAHNYATb U
cnocobcTBOBaTh NPOAYKTUBHOW KOOMEpPaLMMN; MHTEFPMPOBATLCA B FPYNMy CBEPCTHUKOB U CTPOUTL
NPOAYKTUBHOE B3aUMOAENCTBUE CO CBEPCTHUKAMM U B3POC/bIMMU;

® OCHOBaM KOMMYHUKATUBHOM pedieKkcnu;



® UCNOJ1Ib30BATb aAEKBATHbIE A3blIKOBbIE CpeacTBa O/1A OTO6pa)KEHVIFI CBOUX YyBCTB, MblCﬂEl‘/JI, MOTUBOB "

noTpebHocTel;

* oTO6paXKaTb B peun (onmcaHune, o6bACHEHME) COAEPKAHNE COBEpLUAaeMbliX AeNCTBUI Kak B popme
FPOMKOM COLMANM3MPOBAHHON peun, Tak U B GOpme BHYTPEHHEN peyn.

BoInyCKHUK MOAy4Um 803MOXHOCMb HOYy4YUMbCA:

® y4YUMbIBAMSb U KOOPOUHUPOBAMb OMsUYHbIE 0m cobcmeeHHOU no3uyuu opyaux arodell 8
compyOHu4yecmse;

® yYyumeslieams pa3sHble MHEHUA U UHMepecsl U obocHosblIBaMb CO5cm66HHyiO nosuyuro,
® [TOHUMAMb OMHOCUMENbHOCMb MHEeHUl U Mo0x0008 K peweHur I'IpO6/7€MbI,‘

* 1POOYKMUBHO pa3pewiams KOH@GAUKMbI HO OCHO8E y4éma UuHmepecos U no3uyuli ecex yuacmHUKos,
MOUCKA U OYeHKU anbmepHamueHsix criocoboe paspeweHUs KOHGAUKMos; 00208apusamsca u
npuxodums K obwemy peuleHuro 8 CoeMecmHol 0eamesibHoOCMu, 8 MOM Yucae 8 cumyayuu
CMO/KHOBEHUS UHMEPecos;

® bpame Ha ceba uHULUaMUBY 8 Op2aHU3aUUU coBMecmHo20 delicmeus (0enosoe nudepcmeo);

® 0Ka3bisaMb M000epPHCKy U codelicmaue mem, om K020 3asucum docmuxceHue yeau 8 coemecmHoli
deamesnbHOCMU;

® OCyWecmename KOMMYHUKAMUBHYIO pehieKCUro KaK 0CO3HaHUe 0CHo8aHUli cobcmeaeHHbix delicmauli
u delicmsuli napmHépa;

* g nIpoyecce KOMMYHUKAyUu 00Cmamo4yHO MoYHo, nocaedo8amesnsbHO U MoaHO nepedasams
napmHEPY He0bX00UMYIO UHEPOPMAYUI0 KaK opueHmup 01 nocmpoeHus delicmeaus;

e scmyname 8 0UAs102, 0 MAKHE y4acmeo8ams 8 KOsAeKmusHom obcyxdeHuu npobaem,
y4acmeosams 8 OUCKYCCUU U apa2yMeHmuposame C80t0 Mno3uyuto, ea1adems moHono2uveckoli u
duasnoauveckoli hopmamu peyu 8 coomeemcmauu ¢ 2paMMaMUYecKUMU U CUHMAKCUYECKUMU HOPMAamU
POOHO20 A3bIKA;

* c/1e008aMb MOPALHO-3MUYECKUM U CUX0A02UYECKUM MPUHUUNAmM obUWeHUa U compyoHu4ecmaa Ha
OCHOBE y8aMUmesibHO20 OMHOWEHUSA K NApMHEPAM, BHUMAHUSA K IUYHOCMU Opy2020, a0eK8amHo20
MEHIUYHOCMHO20 80CMIPUAMUS, 20MOBHOCMU A0EK8AMHO Peazuposams Ha Hy#Obl Opyaux, 8
YaCMHOCMU OKA3bI8AMb MOMOUWb U IMOUUOHAAbHYO NOOOepHCKY NApMHEPam 8 npouyecce 00CMUMEHUS
obuweli yenu coesmecmHoli dessmenbHoCcMU;

® ycmpausamo 3¢hghekmusHble epynnossie 0bcyuoeHusa u obecrieyusams 0bMeH 3HAHUAMU MeHOyY
YseHamu 2pynnsl 047 NPUHAMUA 3¢hheKmMUBHbIX COBMECMHbIX peweHul;

® g coemecmHoli desmeanbHOCMU YEMKO (hopMyAUPOB8AMb UesuU 2pyrnbl U M0380/8Mb €€ yYacmHUKaM
npoAsaames cobcmeeHHyro 3Hepa2uro 015 00CMUXEHUA amux yesned.

Mo3sHaBaTe/ibHbIE YHMBEpcanbHble yuebHble aeincTemsa
BbINYCKHUK HayumuTca:

® OCHOBaM peasinsauunmn I'IpOEKTHO-MCC}'IEAOBaTe}'IbCKOﬁ AeATeNbHOCTU;



* NPOBOAUTbL Hab/lOAEHWNE U SKCMEPUMEHT NoJ, PYKOBOACTBOM yYMTENA;

® OCYLLECTBATb PACLLUMPEHHbIM NOMUCK MHGOPMALMK C UCMOb30BaHNEM pPecypcoB 6MbANOTEK U
UHTepHeTa;

® CO34aBaTb U npeo6pa303b|BaTb Mmo4denn n CXembol AnAa peweHnAa 3ajau,

® OCYLLECTBAATL BbI6Op Hanboee apdeKTUBHbIX cnocoboB pelleHMaA 3a4a4 B 3aBUCMMOCTH OT
KOHKPETHbIX YC0BWIA;

® 1aBaTb onpeaeneHne NoOHATUAM;
® yCTaHaB/IMBATb MPUYNHHO-CNeaCTBEHHbIE CBA3U,

® OCYLWLEeCTBNIATb /IOTNMYECKYI0 onepaunto yCtaHoOBAEHNA pOoo0BUNAOOBbIX OTHOMEHMﬁ, orpaHun4dyeHune
NOHATUA,

d O606LLI,aTb NMOHATUA — OCYLWEeCTB/IATb IOFTMYECKYIO onepaunto nepexona ot Bu40BbIX MPU3HAKOB K
poaAoBOMY NOHATUIO, OT NMOHATUA C MEHbLUNM 06BEMOM K NOHATULO € 6oAbLLIMM O6'béMOM;

® OCyLWLecCTB/1ATb CpaBHEHUE, Cepunauunio 1 KﬂaCCMd)VIKaLI,VII-O, CaMOCTOATEJ/IbHO Bbl6l/|paﬂ OCHOBaHUNA U
Kputepun gna ykasaHHbIX 10r’M4YeCcKnx onepau,mﬁ;

® CTPOUTb KNaccudUKaLMIO Ha OCHOBE AUXOTOMMUYECKOTO Ae/ieHNns (Ha OCHOBe OTPULLaHUSA);

* CTPOMTb JIOTMYECKOE PACCYKAEHME, BKOUAlOLWEee YCTaHOBAEHNE NMPUYNMHHO-CNEACTBEHHbIX CBA3EN;
* 06BACHATL ABNEHUA, MPOLLECCHI, CBA3M U OTHOLLEHMWSA, BbIABASEMbIE B XO4e UCCNeA0BaHuS;

® OCHOBaM 03HaKOMMWTE/IbHOIO, U3YYaloLLLErO, YCBaNBAIOLLETO U MOUCKOBOTO YTEHUS;

® CTPYKTYPUPOBATb TEKCTbI,BK/IKOYHAAYMEHUE BbIOENATb NN1aBHOE U BTOPOCTENEHHOE, INMaBHYIO NAE
TEKCTQa, BbICTpPanBaTb N0OCNeA0BaTENIbHOCTb OMUCbIBAEMbIX CO6bITVIl‘;1,'

e paboTaTtb c MeTadpopamm — NOHMMATb NEPEHOCHBIA CMbIC/ BbipaXKeHW’, MOHUMATL U yNoTpebasaTb
060pOTbI peyn, NOCTPOEHHbIE HA CKPbITOM ynoao061eHnn, 06pasHOM COANNKEHWUN COB.

BbInyCKHUK MOAy4Um 803MOXHOCMb HAYYUMbCA:
® 0CHOBAM pehIeKCUBHO20 YMEHUS;
* cmasums npobaemy, ape2ymeHmuposams eé akmyanbHOCMeb;

® camocmosmesibHO Po8oodUMb LUCC1e008aHUE HO OCHOBE NpUMeHeHUA Mmemoodos HabdeHUA U
aKcnepumeHma;

® 8bI08U2AMb 2UNOMe3bl O C8A3AX U 3aKOHOMepHocmsax cobbimuli, npoueccos, 06veKkmos;
® OP2aHU308bI8AMb UCC/E00BAHUE C Uesblo MPOo8epKU 2unomes;

* desame YMO3AKAo4YeHuA (UHameUBHOE uro GHClﬂOZUU) U 8b1800bl HO OCHOBE apsymeHmauyuu.



MnaaHupyemeole pe3ynbsmamel peaausayuu npo2pammel « OCHO8bl CMbIC/108020 YMeHUA U pabomeol ¢
meKcmom» cpedcmeamu npedmema XUumMmuu:

BbINYCKHMK Hay4uTca:
® OPUEHTUPOBATLCA B COAEPNKAHUM TEKCTA M NOHUMATb €ro LLe/IOCTHbIN CMbICA:
— onpeaensaTb rNaBHyl TeMy, O6LLYIO Lenb UM Ha3HaYeHUe TeKCTa;

— BblIBMpPaTh U3 TEKCTa UK NPUAYMaTb 3aro/I0BOK, COOTBETCTBYIOLLMIA COAEpXKaHUIO U 0bLemy cmbicy
TEKCTa;

— GopMynnpoBaTb TE3UC, BbIPAXKAOLLMIN OOLLMIA CMbICN TEKCTA;

— NPeABOCXMLLATL COAEPXKaHUe NPeaMETHOro NaaHa TeKCTa Mo 3aro/I0BKY M C ONOPOI Ha NpeablayLwni
onbIT;

— 06bACHATL NOPAAOK YaCTEN/UHCTPYKLMI, COAEPIKALLMUXCA B TEKCTE;

— COMOCTaB/ATb OCHOBHbIE TEKCTOBbIE M BHETEKCTOBbIE KOMMOHEHTbI: 06Hapy»KMBaTb COOTBETCTBME
MEX Ay YacTblo TeKCTa M ero obuien naeeit, cGopmMmyIMpoBaHHOMN BONPOCOM, 06 BACHATL Ha3HaYeHue
PUCYHKa, MOACHATb YacTu rpaduKa Unm Tabamubl U T. 4.;

* HaxoAMTb B TeKCTe Tpebyemyto MHGopmaumio (NpoberaTb TEKCT r1a3amm, onpeaenaTb ero OCHOBHbIE
3/1IeMEeHTbI, COMOCTaBATb GOPMbI BblpaxKeHUsa MHGOPMaLMK B 3aMPOCE U B CAMOM TEKCTE,
yCTaHaB/MBaTb, ABNAIOTCA I OHU TOXKAECTBEHHBIMWU UAN CUHOHUMUYECKMMU, Haxo4MTb He0bXoAUMYHO
eauHULY MHPOPMaLMK B TeKCTe);

® pewaTb y‘-IE6HO-I'IO3HaBaTe}'IbeIe n y‘-IE6HO-I'IpaKTI/I'~IeCKI/Ie 3a4ayu, Tpe6yr0|.u,V|e NOZIHOTO U
KPUTNYHECKOTO NOHUMAHUNA TEKCTA:

— onpeaenATtb HasHa4yeHne pa3HbIX BUA0B TEKCTOB,

— CTaBUTb Nepes coboi Lesib YTeHUA, HanpPaBAsasA BHUMaAHME Ha NONE3HYI0 B AaHHbIN MOMEHT
MHbOpMaLUIo;

— pa3fiMyaTtb TEMbI U MOATEMbI CMELMANbHOIO TEKCTa;

— BbIAENATb HE TO/IbKO MNaBHY0, HO U M36bITOYHYIO MHGOPMaLUIO;

— NPOrHO3MpPOBaTh NOCNEA0BATE/NIbHOCTb U3NOKEHNUA NAEN TEKCTA;

— COMOCTaBAATb Pa3Hble TOYKM 3PEHUA U PasHbIe UCTOYHUKM MHOPMALLMM MO 334aHHON Teme;
— BbIMOIHATb CMbIC/IOBOE CBEPTLIBAHME BblAENEeHHbIX GAaKTOB U MbIC/EN;

— ¢dopmmnpoBaTb Ha OCHOBE TEKCTa CMCTEMY aprymeHToB (40B0408B) Ans 060CHOBaHUA onpeaenéHHOM
nosnuum;

— NOHMMaTb AylleBHOe COCToAHUEe nepCOHameﬁ TEeKCTa, conepexxnsaTtb M.



® CTPYKTYPUPOBATb TEKCT, UCNOJ1b3YyA HYMepauunto CTpaHUL, CNUCKU, CCbIZTKK, OrnaBneHne; nposoaunTb
NPOBEPKY NPaBonMCaHnA; NCNONb30BaTb B TEKCTE Ta6I'IVILI,bI, M306pa)+(EHVIF|;

* Npeobpa3oBbIiBaTb TEKCT, UCNOJIb3YyA HOBble GOPMbI NpeacTaBieHus nHbopmMauun: Gopmybl,
rpadukm, amarpammol, Tabanubl (B TOM Yncne AMHAMUYECKUE, SNEKTPOHHbIE, B YaCTHOCTU B
NPaKTUYECKMX 33434axX), NEPEXOANTb OT OAHOTO NPeACTaBAEHNA AaHHbIX K APYromy;

® HTEPNPEeTUPOBaATb TEKCT:

— CPaBHMBATb M MPOTMBOMOCTABAATL 3aKAOYEHHYIO B TEKCTE MHGOPMALMIO Pa3HOro XapaKkTepa;
— obHapyKMBaTb B TEKCTE A0BOAbI B NOATBEPKAEHUE BbIABUHYTbIX TE3UCOB;

— fAenatb BblBOAbI U3 CHOPMYNNUPOBAHHBIX NMOCHINOK;

— BbIBOAWUTb 3aK/0YEHME O HAMEPEHUM aBTOPa UK FTAaBHOM MbIC/IM TEKCTa.

® OTK/IMKATbCA Ha COAEpIKaHNe TeKCTa:

— CBA3bIBATb MHPOPMALMNIO, OBHAPYKEHHYIO B TEKCTE, CO 3HAHUAMM U3 APYTUX UCTOYHWNKOB;

— OLEHMBATb YTBEPXKAEHUA, CAeNaHHble B TEKCTE, UCXOAA U3 CBOUX NPecTaBAeHUn 0 MUpe;

— HaxoAWTb A0BOAbI B 3aLLUTY CBOEN TOUYKU 3PEHUS;

® OTK/IMKATbCA Ha cbopN\y TEKCTA: OUueEHNBATb HE TOJZIbKO Coaep*KaHne TeKCTa, HO 1 ero cbopmy, a B Ue/OM
— MaCTepCTBO €ro NCNoJIHEHUA,;

® Ha OCHOBE MMEHLLMXCA 3HAHWUM, }KM3HEHHOTO ONbITa NOABEPraTb COMHEHMIO AOCTOBEPHOCTb
nmetoueinca MHoopmaumm, obHapyKm1BaTb HELOCTOBEPHOCTbL NOAyYaemoi MHbopmaLmm, npobenbl B
MHGOPMaLLMM N HAXOAUTb MYTU BOCMONHEHMA 3TUX Npo6enos;

e B npouecce paboTbl C OAHNM UM HECKOIbKMMM UCTOYHNKAMM BbIABAATb COAEPKALLYIOCA B HUX
NPOTMBOPEUNBYIO, KOHPIMKTHYIO MHPOPMaLLUIO;

® CNO/b30BaTb NOJYYEHHbIN ONbIT BOCMPUATUA MHPOPMALMOHHBIX 06bEKTOB ANa oboraleHns
YYBCTBEHHOrO OMbITa, BbICKAa3blBaTb OLEHOYHbIE CYXKAEHMA U CBOK TOYKY 3PEHUA O NONYYEHHOM
€o06LWeHNN (NPOYNTAHHOM TEKCTE).

BbinycKHUK nony4yum 803MOXHOCMb HAy4UMbCA:

® gHAAU3UPOBAMb U3MEHEeHUS C80e20 IMOYUOHAIbHO20 COCMOAHUSA 8 Poyecce YmeHus, noay4yeHus u
nepepabomeku noay4yeHHol UHGOPMayuu U eé oCMbICAeHUS.

® 8bIABAAMb UMMAUUYUMHYIO UHGOPMAYUI0 MEKCMA Ha 0CHO8e CONOCMasaeHus UaaocmpamugHo20
mamepuana c uHgopmayueli mekcma, aHaAU3a NoOMeKcma (Ucnosb308aHHbLIX A3bIKOBbIX cpedcme U
CMpyKmypsi mekcma).

® KpUMUYeCcKU OMHOCUMbCA K PeKAaMHOoU UHGopmMayuu;
® Haxo0ume crnocobbi NposepKu Npomusopeyusoli UHghopmayuu;

* onpedenams 00CMOBEPHYO UHGPOPMAUUIO 8 CaAyYae HaAUYUsA Npomusopeyusoli uau KOHGAUKMHoU
cumyayuu.



lMaaHupyemeoie pe3ynomamel peaausayuu npozpammel « PopmuposaHue UKT-komnemeHmHocmu
obyyarowuxca» cpedcmeamu npeomema Xumuu:

BbINYCKHMK Hay4uTca:
® BbICTYMaTb C ayAMOBMAEONOALEPIKKOM, BKIOYAA BbICTYNIeHMe nepes AUCTaHLMOHHOW ayanuTopuei;

* y4yacTBOBaTb B 06CyKAeHMM (ayamoBmaeodpopyM, TEKCTOBbIN GOPYM) C UCNONb30BAHNEM
BO3MOMKHOCTe NHTEpHET];

® 1ICNONb30BaTb BO3SMOXHOCTU 31EKTPOHHOM NOYTbI ANA UHPOPMALMOHHOrO 0bMeHa;
® BECTU INYHbIN AHEBHUK (610r) ¢ UCNOIb30BaHNEM BO3MOXKHOCTEN MHTEpHET?;

® OCyLLECTBNATL 0bpa3oBaTesibHOe B3aMmogeincTene B UHGOPMaLMOHHOM MPOCTPaHCTBE
06pa3oBaTeNbHOrO yYperKAeHUs (MoayyeHne 1 BbINOJHEHNE 3a4aHNIA, NONyYeHUEe KOMMEHTApPUEB,
coBepLleHCTBOBaHMe cBoel paboTbl, bopMmunposaHme NopTdHoauno);

* cob61104aTb HOPMbI MHPOPMALMOHHOM KY/bTYpbI, STUKM U NPaBa; C yBaXKEHMEM OTHOCUTbLCA K YacTHOM
MHGOPMALLUU U MHPOPMALIMOHHBIM NPABAM APYTrUX NH0LEN.

® UCNO/1b30BATb pPa3/inyHbIE I'IpVIéMbI NOUCKa MHd)OpMaLI,VIVI B MHTepHeTe, NOUCKOBbIe CepBUCHI, CTPOUTb
3anpocbl 4nA NOUCKa VIH(bOpN\aLI,VIM N aHa/IM3NPOBaTb pe3y/ibTaTbl NOUCKA,

® UCMO/Ib30BaTb MPUEMbBI MOMCKA MHPOPMALMM Ha NEPCOHANBHOM KOMMbOTEPE, B MHPOPMALMOHHOM
cpeae yupexaeHusa u B 0bpasoBaTe/ibHOM NPOCTPAHCTBE;

® UCNOJIb30BaATb Pa3/iniHbIEe 6VI6}'IVIOTE'~IHbIe, B TOM 4YUC/ie SNEKTPOHHble, KaTanorn anAa noucKa
H806XO,CI,MMbIX KHUT;

® UCKaTb VIHd)OpMaLI,VIPO B Pa3/IMYHbIX 6a3ax [AaHHbIX, CO34aBaTb N 3aMNO/IHATb 6a3bl AaHHbIX, B YaCTHOCTH
MCNo/1b30BaTb Pa3/IMYHbIE ONPenENUTESIN,

e bopmmpoBaTb COBCTBEHHOE MHPOPMALMOHHOE NPOCTPAHCTBO: CO34aBaTbh CUCTEMbI MAMNoK U
pa3smeLlaTb B HUX HyXHble MHGOPMaLMOHHbIE UCTOYHUKU, pa3melLaTb MHPopmaLmio B UHTepHeTe.

® BBOAUTb Pe3Yy/IbTaTbl U3MEPEHUNI U Apyrie uMdpoBble AaHHble A1 Ux 06paboTKM, B TOM YMcie
CTaTUCTUYECKOM M BMU3YaIn3aLmu;

* NPOBOAMNTbL IKCMEPUMEHTbI U UCCNEeA0BaHUA B BUPTYa/bHbIX 1abopatopumax

BbIMyCKHUK NOAYy4UM 803MOXHOCMb HAYYUMbCA:

* g3gumodelicmeosame 8 coyuasabHbIx cemax, pabomame 6 epynrne Had coobuweHuem (8UKuU);
* yyacmeosams 8 hopymMax 8 COUUAbHbIX 06pPA308aMesnbHbIX CeMsXx;

* g3gumodelicmeosame C NAPMHEPAMU C UCMOMAb30B8AHUEM 803MOXCHOCMel IHmepHema.

® c030a8ame U 3ar0/AHAMb PA3AuUYHble onpedesaumenu;



® LCM0Ab308AMb PA3AUYHbIE MPUEMbI NOUCKA UHGopMayuu 8 MHmepHeme 8 xode yyebHol
deamesnbHOCMU.

® 1P0BOOUMb eCMecmBeHHO-HAYYHbIe U COYUAAbHbIE U3MePEHUs, 88600UMb pe3yabmamsbl usMmepeHul u
Opyaux yughposbix OaHHbIX U 06pabamelisams Ux, 8 MOM YUC/Ae CMamucmu4YecKku U ¢ MoMouwbro
su3yanusayuu;

® gHasU3Uuposamsb pesysemamel ceoeli deamenbHOoCMU U 3ampa4yusaemeolx pecypcos.

MaaHupyemebie pe3ynsmamel peanusayuu npozpammel « OcHoebl yyebHo-uccnedosamenbckoii u
npoekmHoii deamenbHocmu» cpedcmeamu npedMmema XUmuu:

BbINYCKHWK HayumnTca:

® N1aHNPOBATb U BbINOJIHATb y‘-le6H0€ nccnenoBaHune U y‘-le6HbIﬁ NPOEKT, CNONb3yA 060py,a,osaHl4e,
moaenun, metoabl n I'IpMéMbI, aeKBaTHbIE MCCJ'IE,D,YEMOIZ npo6neme;

d BbI6VIpaTb M NCNonb30BaTb METOAbl, peneBaHTHbIE paCCManMBaEMOVI npo6neme;

® PacCno3HaBaTb U CTaBUTb BOMPOCHI, OTBETblI HAa KOTOPbIE MOTYT 6bITb NoJly4eHbl I'IyTéN\ HAay4HOro
nccnenoBaHuAa, 0T6MpaTb afEeKBaTHble METOAbl NCCiea0BaHUA, d)OpMyI'IVIpOBaTb BbITEKaAOLWNE N3
nccnenoBsaHmA BbiBO4bl;

® CMO/1b30BaTb TAKME ECTECTBEHHO-HaYYHble METOAbI U MPUEMDI, KaK Hab/iloaeHne, NOCTaHOBKa
Npo6/ieMbl, BbIABUNKEHNE «XOPOLLEN rMNoTE3bI», IKCMEPUMEHT, MOAENMPOBaHUE, NCNO/Ib30BaHMe
MmaTemaTUUYeCKMX Moje e, TeopeTuyeckoe 060CHOBaHMeE, YCTaHOB/IEHUE rPaHULL MPUMEHMMOCTH
moaenu/Teopuu;

® ACHO, JIOFMYHO M TOYHO M3/1araTb CBOIO TOUKY 3pEHMs, UCNO/Ib30BaTh A3bIKOBbLIE CPEACTBA, afeKBaTHbIE
obcyaaemoit npobneme;

® OT/IN4aTb d)aKTbI oT CY)K,CI,eHMVI, MHEHUN U OUEHOK, KPUTUYECKUN OTHOCUTDLCA K CyXKOEHNAM, MHEHUNAM,
OLUEeHKam, PEKOHCTPYHpOBATb NX OCHOBAHWA;

® BNOETb U KOMMEHTUPOBATb CBA3b HAY4YHOTO 3HAHUA U LLEHHOCTHbLIX YCTAHOBOK, MOPAa/ibHbIX CY)K,D,EHVIVI
npuv Noay4eHunun, pacnpocTtpaHeHn U NnpuMeHeHNMN Hay4HOro 3HaHuA.

BbinycKHUK nony4yum 803MOXHOCMb HAYy4UMbCA:

® camocmosamernibHo BGayMbIBGmb, rnsaaHuUpoeamMs U 8bIrnosIHAMb y‘4€6HO€ uccnedoeaHue, y‘4€6HbIU u
COMUGﬂbeIa rnpoekm,

® UCM0/16308aMb 00200KY, 03dpeHue, UHMyUyuto;

* UC0/16b3080Mb MAKUE ecmecmeeHHO-HayYHble Memoodb! U Mpuémsl, KAk abcmpazuposaHue om
MpuUBxodAUUX PaKMOPOs, NPOBEPKA HA COBMECMUMOCMb C Opy2UMU U38ECMHbLIMU hakmamu;

® Uyes1eHanpasAeHHo U 0CO3HAHHO Pa38UBAMb CBOU KOMMYHUKAMUBHbIe CTocobHOCMuU, 0ceausame
Hosble A3blKo8ble cpedcmasa;



® 0CO3HABAMb CB80HO omeemcmeeHHOCM®b 3a aOCI‘T)OGGPHOCI‘nb nosty4eHHbIX 3HGHUﬁ, 30 Kayecmeo

8bIlNO/THEHHO2O MNMpoeKkma.



