


ITosicHuTeIbLHASA 3aNMUCKA

Pabouas mporpamMmMa cocraBieHa B cOOTBeTCTBUU ¢ mojoxeHusMu ®I'OC  ocHOBHOro 00Iero
o0pa3oBaHusl, Ha ocHOBe lIpumepHON mporpamMMbl OCHOBHOrO oOIIero oOpa3oBaHUs 110 XUMHUHM U
[Tporpammsbl mo xumun a8 8-9 kiaccoB obuieobpazoBarenbHbIX yupexnaeHuit H.E. Ky3nenoso#,
H.H. I'apa u ap.; mox pen. H. E. Ky3nenoBoii. — M.Benrtana-I'pad, 2016.

[Tporpamma peann3oBaHa B y4eOHHKAX:

H.E. Ky3nenoa, U.M.TurtoBa, H.H.I'apa «Xumus. 8 kmacc» - M. Benrana-I'pad, 2016 - 253c.
Ky3nenoa H.E., TuroBa M.M., I'apa HH. «Xumus 9 xmacc». 5-e wusn., mepepad.- M.;
Wznarenbckuii nentp «Benrana-I'pad», 2016.-320c.

OpHOl W3 BaXHEWIIMX 3a1a4 OCHOBHOTO o0O0IIero o0pa3oBaHUsl SBISETCS IOATOTOBKA
o0yyJaroImuxcs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOI'O M IpPO(eCcCHOHATbHOIO
nytd. OOyyaromuecss JAOKHBI HAYYUThCS CaMOCTOSITENIbHO CTaBUTh IIEJIM U ONPENENSITh MYyTH UX
JOCTHKEHHSI, UCIIOIb30BaTh IPUOOPETEHHBINH B LIKOJIE OMBIT JESITEIbHOCTU B PEabHON KHU3HH, 32
pamMkamu yueOHOTo rmporecca. [ J1laBHBIC yesu OCHOBHOTO 00MIero 00pa3oBaHUs:

e (opMUpOBaHME LIEIOCTHOIO MPEACTABIECHUS O MUPE, OCHOBAHHOI'O Ha MPUOOPETEHHBIX 3HAHUSAX,
YMEHUSX U CIIoco0ax AeATeNIbHOCTH;

e mpuoOpeTeHue OMbITa Pa3HOOOPAa3HOM NeATENTFHOCTH, TO3HAHUS 1 CAMOIIO3HAHNUS;

® [IOJrOTOBKA K OCYIIECTBJIEHHIO OCO3HAHHOI'O BBIOOpAa MHIMBHUIYaJIbHOM 0Opa3oBaTeIbHON WM
po¢ecCUOHATLHON TPACKTOPHH.

Becomblii BKJam B JOCTHIKEHHE TJIABHBIX IEJIEH OCHOBHOTO 0OmIero oOpa3oBaHHS BHOCHUT
U3yYeHUE XUMUU.

OO0mas xapakTepucTHUKA MpeaMeTa

B cucteme ectecTBeHHOHAYYHOTO 00pa30BaHMs XUMHUS KaK y4eOHBIH MpeIMeT 3aHUMAET BaKHOE
MECTO B IO3HAHUHM 3aKOHOB MPHUPOAbI, (HOPMUPOBAHMM HAYYHOM KapTUHBI MHpa, CO3JaHHUU
OCHOBBI XUMHYECKUX 3HaHUI, HEOOXOAUMBIX Ul MOBCEIHEBHOM JKU3HU, HAaBBIKOB 3/J0POBOTO U
0e30IacHOro JJIs 4eJI0BEKa U OKPYKalollel ero cpeisl o0pas3a KU3HU, a TAKKE B BOCIUTAHUU
9KOJIOTMYECKON KYJIBTYPBI.
VYcnemHocT U3ydeHHs XMMHUHU CBSI3aHA C OBJAJIEHUEM XHMHUYECKUM SI3bIKOM, COOJIOJCHHEM
npaBua Oe3omacHOi paOOTHl MPH BBHIMOJHEHHMM XHMHYECKOTO HSKCHEPUMEHTa, OCO3HAHUEM
MHOTOYMCJICHHBIX  CBSI3¢éd  XMMHUHM C  JPYTMMH  TpeAMETaMH  IIKOJBHOTO  Kypca.
B nporpammMe u yueGHMKe 110 XMMHMH PEATU30BaHbl CIEAYIOIINE TPUOPUTETHBIE UIEH:

ryMaHM3alus CoJIepKaHus IPeIMETa;
muddepeHnmaus yaeobHoro Marepuana;
byHIaMeHTalIu3aus 1 METOA0IOTU3allusl COep KaHus MpeIMeTa;
POOJIEMHOCTb U3YUEHUS, Pa3BUTHS U 0000IEeHHs yueOHOT0 MaTepuana;
(bopMHpOBaHHE XUMUYECKUX MMOHATUH U UX TEOPETUUECKUX CUCTEM;
BHYTPHIIPEIMETHAS U MEXKITPEIMETHAsI MHTETPaIHs;
HKOJIOTU3AIHS Kypca;
MpaKTH4YecKast HAIPaBJICHHOCT COJICPKAHUS;
Pa3HOCTOPOHHEE PAa3BUTHE W BOCHHTAHUE O0YUYAIOMIUXCS CPEACTBAMH U BO3MOKHOCTSIMHU
y4eOHOro npeamera «XUMHs»

®  CO3/IaHU€ MMPEINOCHUIOK Ul Pa3BUTHUS JIUYHOCTH yUYCHHKA.
IIporpamma BkimrouaeT B ceOsi OCHOBBI HEOPraHMYECKOW M OpraHWYecKOM XMMuU. [1aBHOM
[ENBI0  TIPOTPaMMBI SIBIISIETCSI CO3[JaHHE 0a30BOTO KOMIUIEKCA OTOPHBIX 3HAHWH 10 XWMUH,
BBIPQKEHHBIX B dopme, COOTBETCTBYIOIIEH BO3pPACTy 00yYaromuxcs.
B copepxanum gaHHOrO Kypca MpeicTaBlIeHbl OCHOBOIOJIAral0IINe XUMUYECKHE TEOPETHUECKHUE



3HAHUS, BKJIIOYAIOIME M3YYEHUE COCTAaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOHCTB OT
CTPOCHMSI, IPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX
NPEBPALICHU M IyTeW yOpaBlIeHHs HMMHU B LENAX IOJIY4YEHMsI BEIIECTB U MaTEpUasIOB.
TeopeTnueckyro OCHOBY M3y4€HUS HEOPraHWMYECKONM XMMHH COCTABIIAET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuoanueckuit 3axkon .M. MenaeneeBa ¢ KpaTKUMHU CBEAEHUSMU O CTPOEHUH aTOMa,
BHJAX XMMHYECKOM CBS3M, 3aKOHOMEPHOCTAX IPOTCKAaHUS  XUMHUYECKMX  PEAKLUI.
B u3yuenuu kypca 3HauMTeIbHAs POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: IIPOBEIEHUIO
IIPAKTUYECKUX U JaO0OpaTOPHBIX pabOT, OMUCAHUIO PE3YJIbTATOB YUYEHHMUYECKOTO 3KCIIEPHMEHTA,
COONIIOICHUIO HOpPM W TpaBui Oe3omacHO pabOTBl B XMMHYECKOH J1abopaTopuH.
Peann3anus naHHOM mporpammsl B IIpolecce OOy4eHHs IO3BOJMUT OOydYaroLUIMMCsS YCBOUTh
KJIFOUEBbIE XMMHUYECKUE KOMIIETEHLIMN U MOHSTh POJb U 3HAYEHUE XUMUHU CPEAU JPYTUX HAYK O
npupoje. A Taxke chOpMHpPOBATh LIEHHOCTHOE OTHOIIEHHE K OOBEKTaM M3Y4YEHHUs B Kypce
XUMUHU:
Ilo3HaBaTeNnbHbIE [ICHHOCTH:
omHoweHue K
XUMHUYECKUM 3HAHMSM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYPBI YEJIOBEKA HapsAly ¢ APYTUMU
€CTECTBCHHOHAYYHBIMH 3HAHUSMY;
OKpY’KarollleMy MUPY KaK MUPY BEIIECTB U IPOUCXOJSAIINX C HUMHU SBJICHUI;
[IO3HABATEIIbHON JIEATENbHOCTH (KAaK TEOPETUYECKOW, TaK M HKCHEPUMEHTAlIbHOM) Kak
HCTOYHMKY 3HAHUN;
NOHUMAaHuUe.
00BEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHMM O BEILIECTBAX U MIPOUCXOSAIINX C HUMHU SIBJICHUSX;
CIIOKHOCTM M OECKOHEYHOCTH IIpoliecca IMO3HAHUA (Ha IPUMEpPE HCTOPUM XUMHUYECKHX
OTKPBITHH);
JEHCTBUS 3aKOHOB NPUPOJBI M HEOOXOJMMOCTH UX y4yeTa BO BceX cdepax IesTeIbHOCTH
YEJI0BEKa;
3HaYeHUs XUMHUYECKUX 3HAaHUM [ pemeHus TIJ00anbHbIX MpoOJieM 4YelloBeuecTBa
(9HEpreTU4ecKor, ChIPhEBOM, MPOJIOBOJIBCTBEHHON, 370POBbS M JOJTOJETHs 4YeloBeKa,
TEXHOJIOTHYECKUX aBapuid, r100aIbHOM SKOJIOTUH U JP.).
LlenHoCTH Tpy/ia U ObITA:
OTHOIIEHHE K TPYIOBOM JNEATENBHOCTH KaK €CTECTBEHHOW (PM3MUECKON U MHTEJUIEKTyalbHOU
NOTPEOHOCTH, TPYAY KaK TBOPUYECKOM NEATEIbHOCTH, MO3BOJISAIONIEH NMPUMEHSATh 3HAHUS Ha
IIPAKTHUKE;
COXpaHEHHE U MOJepKaHNe COOCTBEHHOT'O 3/I0POBBS U 3/J0POBbS OKPYKAIOIUX, B TOM UHCIIE
OpraHu3alys MUTaHUS C YIETOM COCTaBa U YIHEPreTUUECKOM LIEHHOCTH MHULIH;
coOuto/IeHre MpaBWil 0€30MaCHOTO MCIOJb30BaHMS BELIECTB (JEKApCTBEHHBIX IPENaparos,
CpeACTB OBITOBOM XUMHH, NECTULHUAOB, TOpPIOYE-CMA30UHBIX MaTepualoB MU Jp.) B
IMOBCEAHEBHOM XKU3HU;
OCO3HAHME JOCTIKEHHs JIMYHOTO ycIleXa B TPYIOBOW JAEATENbHOCTH 3a CUeT COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBHHM C COIHAJbHBIMH CTaHAApTaMH U  TOCIEIYIOIIUM
COLMAIBHBIM OJ0OpEHHEM TOCTH)KEHUH HAyKd XUMHMHM M XHMHUYECKOTO MPOM3BOJCTBA JJIS
pa3BUTHS COBPEMEHHOTO O0IIECTBa.
HpaBcTBEeHHbBIE IIEHHOCTH:
OTHOIIEHHE K cebe (oco3HaHHe COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO [0JITa,
JTUCIHUIUTMHUPOBAHHOCTD, YECTHOCTh U MPABJIMBOCTH, MPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTh K
HECTpaBeJIMBOCTH, TPU3HAHUE HEOOXOAMMOCTH CAaMOCOBEPILICHCTBOBAHMS);
OTHOIIEHHE K JIPYTHM JIIOAM (IyMaHU3M, B3aMHOE YBa)K€HUE MEX]y JIIOJbMH, TOBapUIIECKas
B3aMMOIIOMOIIb ¥ TPEOOBATENBHOCTh, KOJUIEKTUBU3M, 3a00Ta O IPYTUX JIIOJSX);




OTHOIICHHE K Mpupoje (OepexHoe OTHOIIEHHE K ee OOrarcTBy, HETEPIUMOCTh K HapyLICHUSIM
9KOJIOTMUECKUX HOPM U TpeOOBaHUM, SKOJIOIMYECKH TPAaMOTHOE OTHOLIEHME K COXPAaHEHUIO
ruspocdepsl, atMochepbl, MOYBbI, OMOC(EpHI, YETOBEYECKOI'O OpPraHM3Ma; OLIEHKa JEHCTBHS
BOTIPEKU 3aKOHAM IPUPOBI, IPUBOISIIETO K BOSHUKHOBEHUIO III00ATBHBIX POOIeM);
IIOHMMaHKE HEOOXOAUMOCTH YBAXKUTEIbHOTO OTHOIIEHUS K JIOCTHKEHHUSIM OT€YECTBEHHOMN HayKH,
HCCIIEI0BATENbCKON AESATEIbHOCTH POCCUMCKUX YUEHBIX-XUMHUKOB (IaTPHOTHYECKUE YYBCTBA).

KOMMVHI/IKaTI/IBHbIe OCHHOCTH:

OTHOIIICHHE K HOpMaM s3blKa (€CTECTBEHHOIO M XHMHYECKOr0) B Pa3lIMYHBIX HCTOYHHKAX
nndopmanuu (mureparypa, CMU, UaTepuer u ap.);

MMOHMMAaHUE HEOOXOIUMOCTH IPUHSITHUS PA3THYHBIX CPEJCTB M MPUEMOB KOMMYHHUKAIUH;
MOHMMaHWE HEOOXOJUMOCTH TIOJIyuYeHHs WHPOPMAIMU U3 pa3IMYHBIX HMCTOYHUKOB, €€
KPUTHYECKOW OLIEHKH, ITOJIHOTO WJIA KPATKOTO (B 3aBUCUMOCTH OT IIEJIH) U3JI0KEHUS;

MOHMMAHUE BaXHOCTH BEJCHUS JHAIOTa IS BBISBICHUS pPAa3HBIX TOYEK 3pCHUS Ha
paccMarpuBaeMyr0 HH()OpPMAIHIO; BRIPAKEHUS JIMIHBIX OICHOK U CYXKJICHUU; TIPUHSATHS BBIBOIA,
KOTOPBIN (hopMUpYETCS B IPOIIECCE KOMMYHUKAIIUH.

DcTeTUYECKHUE IIEHHOCTH:

nosumueHoe 4y8CmeeHHO-yYeHHOCnMHoe OMHOoUuerue K.

K OKpYXaroliemMy Mupy (KpacoTta, COBEPILIEHCTBO U FapMOHUS OKpPY’Karolllel IPUPOJIbI U KOCMOCca
B 1I€JIOM);
HNPUPOJHOMY MHPY BEIIECTB U UX MPEBPAIICHUH;

1.B LIGHHOCTHO-OPUEHTAIIMOHHOU cd)epe:

BOCIIMTaHHME YyBCTBA T'OPJIOCTH 32 POCCUICKYIO XMMHMUYECKYIO0 HayKy, T'yMaHHU3Ma, IIO3UTUBHOIO
OTHOIIECHHUS K TPYAY, LEJIEYCTPEMIEHHOCTH;

dbopMUpOoBaHHE IIEHHOCTH 3J0POBOrO M 0€30mMacHOro o0pas3a KU3HU; YCBOEHHUE MPaBUII
MHIUBUAYAIBHOTO U KOJUIEKTUBHOI'O O€30MacHOr0 MOBEAEHHS B UpE3BBIYAMHBIX CHUTYyaIUsX,
YTPOXKAIOUIUX KU3HU U 340POBbIO JIFOJIEH;

MMOHMMaHWE OCOOCHHOCTH JKU3HM U TPY/a B YCIOBUSAX UHPOpMATHU3AIMK OOIIECTBA;
(hopMHUpPOBaHHS TBOPUECKOTO OTHOIICHHSI K TTpo0iemMam;

(hopMUpOBaHHE  XWMHKO-IKOJOTHUUECKOW  KYJIBTYpBI, SIBJISIONMIEHCS COCTAaBHOM  4YacThIO
9KOJIOTMUYECKOM 1 0011el KyJIbTYphl, U HAYYHOTO MUPOBO33PEHHUS.

2. B tpynoBoii cdepe:

BOCIIUTAaHUE TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JanibHE#IIe oO0pa3oBaTeNbHON WU
npodeccuoHanbHON TPaeKTOPUH;

YMEHHE OLIEHMBATh CHUTYallMl0 M OINEPAaTUBHO IPHUHHUMATh PEIICHMs, HAXOAWUTH AaJeKBaTHbIE
crocoObl TOBEJCHMS W B3aUMOJICHCTBUA C TapTHEpaMM BO BpeMs Yy4eOHOM M HUIpoBOM
NeSITENIbHOCTH;

pa3BUTHE TOTOBHOCTH K PEIICHUIO0 TBOPYECKUX 3a/1ad, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE
CUTyallud M OIIEPAaTHBHO INPUHUMATh OTBETCTBEHHBIE PELIEHUS B PA3JIMYHBIX IPOJYKTHBHBIX
BUJIAX JIeATENbHOCTH (yueOHas, TOUCKOBO-UCCIEA0BATENbCKAs, KIyOHas!, MPOEKTHAs, KPYKKOBast
u ap.).

pa3BUTHE OMbITA 3KOJOTUYECKH OPHUEHTUPOBAHHOM pPE(PIEKCHBHO-OIICHOYHON U MPAKTUYECKOU
JESATENBHOCTH B JKU3HEHHBIX CUTYalUsX.

3. B no3HaBaTenbHOM (KOTHUTUBHOM, MHTEJUIEKTYAILHOM) cdepe:

(dbopMHUpOBaHKE YMEHHS YIIPABIATH CBOEH MO3HABATENbHON JEATEIbHOCTHIO;

dopMupOoBaHUE MO3HABATEILHOM M WH(POPMALMOHHOM KyJIbTYPHI, B TOM YHCJIE pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C Y4eOHBIMM IOCOOMSMH, KHHTaMH, JOCTYIHBIMHU
COBPEMEHHBIMU HH()OPMALIMOHHBIMU TEXHOJIOTUSIMH;



(GbopMUPOBaHHE D3KOJOTUYECKOTO MBIIUICHUS: YMEHHUS OILICGHWBAaTh CBOKO JCSATEILHOCTh U
MOCTYIIKU JIPYTUX JIFOJACH C TOYKU 3pEHUS COXPAHEHHUS OKPYKAIOIIEH Cpesibl - rapaHTa KU3HU U
OJiaromoJry4dus Jitoiek Ha 3emie.

pa3BuTHE COOCTBEHHOTO IICJIOCTHOTO MHPOBO33PEHHUS, MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YUCJIE U B PAMKAX CAMOCTOSTEIbLHOMN JESITEIIbHOCTA BHE LIKOJIBI,

W3yuyenue mnpeamera «Xumusi» B dYacTh (GOpMUPOBaHUA Yy OOydalomUXCsl HAYYHOIO

MHUPOBO33PEHUS, OCBOCHHS OOILICHAYYHBIX METOAOB (HaONIONEeHUE, W3MEpPEHHE, HKCIEPHUMEHT,
MOJICJINPOBAHUE), OCBOEHHUS IPAKTUYECKOIO MPUMEHEHMs] Hay4HbIX 3HAHUH OCHOBaHO Ha
MEXIIPEIMETHBIX CBS3X ¢ mpeameramu: «buomorusy, «l'eorpadusy», «Mcropus», «Jluteparypay,
«MaremaTtuka», «OCHOBBI 0€30IaCHOCTU KHU3HEICATEIbHOCTH», «Pycckuil s3bIk», «DPu3ukay,
«DKOJIOTUS».

OcHoBHbI€ 1eJIM U 33/1a4¥ U3y4yeHusi XuMuu B 8-9 kJjiacce
enmn:
qbopmupoeayue CHUCTEMBI XMMHUYECKUX 3HAHUN KaK KOMIIOHEHTa eCTeCTBeHHO-HayT{HOﬁ KapTUHBI
MUpa;
paszsumue TAMIHOCTU 00ydaromuXxcs, GOPMHUPOBAHKUE Y HUX TYMAHUCTHYECKUX OTHOIICHUHN H
HKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM EATEILHOCTH;
6blpa601’l’ZKa IIOHUMAHUA 06H.I€CTBCHHOﬁ HOTpe6HOCTI/I B PAa3BUTHUH XUMHHU, 4 TAKIKC
dbopMUpOBaHUE OTHOIICHUS K XUMHUH KaK K BO3MOXKHOHM 00acTu OyAyIiei npakTu4ecKoi
JIEATCIIbHOCTH,
qbopmupoeaﬂue YMCHU 6630HaCHOFO 06paH_IeHI/I${ C BeICCTBaMH, UCIIOJIb3yEMbIMU B
HOBC@I[HGBHOI‘/'I KHU3HU.

3apaum:

Gopmuposams y 00y4aIOMINXCSI YMEHUS BUICTh U IOHUMATh IIEHHOCTh 00pa30BaHMs,
3HAYUMOCTh XUMHUYECKOTO 3HAHMS TSI KaJKJIOTO YEJIOBEKa HE3aBUCUMO OT €r0
npodeccnoHaNbHON 1eSATENbHOCTH;

Gdopmuposams IPEACTABICHUS 0 XUMUUECKONU COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTUHBI
MUpa; YMEHUS OOBICHATh OOBEKTHI U MPOLIECCHI OKPYIKAIOLIEH 1eHCTBUTENBHOCTH, UCIIONIb3YS
JUISL 9TOTO XUMUYECKHUE 3HAHMUS;

061a0esamb METOJIaMU HAYYHOTO MMO3HAHUS JJI OOBSICHEHUSI XUMUYECKUX SIBJICHUN U CBOMCTB
BCIICCTB, OLCHKU POJIM XUMHUH B PA3BUTUNU COBPEMCHHBIX TEXHOJIOTHH U MOJTYYCHHUHN HOBBIX
MaTepUaJIoB;

socnumusléams YOSKIEHHOCTb B IIO3UTUBHOM POJIM XUMHUU B KU3HU COBPEMEHHOT'O 00IIECTBa,
HE00XOIMMOCTH TPaMOTHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U OKPYKAIOIIEH cperie;
npumeHsms TMOTyYeHHbIE 3HAHUN TSl 0€30MMaCHOTO UCTIOIB30BAHMS BEIIECTB U MAaTEPUAIOB B
6LITy, CEeIBbCKOM XO3JHCTBE U Ha MMPONU3BOJACTBEC, pCHICHUA MTPAKTUYCCKUX 3aJia4 B HOBCGJIH@BHOﬁ
YKU3HU, IPEAYNPEKICHUS ABICHUN, HAHOCSIIIUX BPE 30POBBIO YEJIOBEKA U OKPYXKAIOIIEH
cpene;

paseueams MO3HABATEILHBIC HHTEPECHI, MHTEIIEKTYalIbHBIE U TBOPYECKUE CIIOCOOHOCTH
yYalMxcs B MPOLECCE U3YUEHUSI UMU XUMAUYECKON HAYKU U €€ BKJIaJla B COBPEMEHHBIN HAy4YHO-
TEXHUYECKUM MPOrpecc;

Gopmuposame BaKHEHUIIINE JIOTHUECKUX ONEPAlUi MBIIUICHUS (aHAJIU3, CHHTE3, 0000IIeHHE,
KOHKpETH3aIusl, CPAaBHEHUE U JIP.) B TIPOIECCE MO3HAHUS CUCTEMbI BAXKHEUIITUX MTOHSITHIA,
3aKOHOB M TEOPUI O COCTaBE, CTPOCHUH U CBOMCTBAX XMMUYECKUX BEIIECTB;

061a0e6amb KIIYEBBIMU KOMIIETCHIIUAMU (y4eOHO-TI03HABaTENbHBIMH, HH(POPMAITMOHHBIMH,
LIEHHOCTHO-CMBICTIOBBIMH, KOMMYHUKATUBHBIMH).



MecTo npeamera B y4eOHOM ILJIaHE
Pabouas mporpamma paccuuraHa Ha:
68 yacoB (2 yaca B HeJIeJI0) B 8 KJjlacce, U3 HUX MPUXOIUTCS:
® Ha MpaKTHYECKue paboThl - 8 4acos;
® Ha KOHTpPOJIbHBIE PabOTHI - 4 yaca;
® TpOMEXyTOuYHas arrecranus — | gac.
68 yacoB (2 4yaca B Hezleqt0) B 9 Kiacce, U3 HUX TPUXOAUTCS:
® Ha MpaKTHYECKUE paboThI - 6 4acoB;
® Ha KOHTPOJIbHBIE PabOTHI - 3 yaca,
® TpOMEXyTOuYHas arrecranus — | gac.

Iiianupyemblie pe3yabTAThl 0CBOCHUS 00y4YAOINMMHUCS IPOrPAMMbI

JINYHOCTHBIE Pe3yabTATHI:

® TOTOBHOCTb U CIIOCOOHOCTH YYalllUXCsl K CAMOPA3BUTHUIO U JINYHOCTHOMY

® CcaMoOIpeeNeHnI0, C(HOPMUPOBAHHOCTh MX MOTHBALMH K OOYUEHHMIO M IIeJICHAIPABICHHOH
II03HABATEJIbHOM JEATEIbHOCTH;

¢ chOpPMHPOBAHHOCTh CHUCTEMBI 3HAUYMMBIX COLUHAIBHBIX W MEXKIMYHOCTHBIX OTHOILICHUH,
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAKAIOUIUX JMYHOCTHBIE M TPAXKIAAHCKUE IO3ULHH B
JESATEIBHOCTH, COLIMATIbHBIE KOMIIETCHIINH, IPABOCO3HAHUE;

® CrHOCOOHOCTh CTaBUTh I M CTPOUTHh JKU3HEHHBIC IUIAHBI; CHOCOOHOCTh K OCO3HAHHIO
POCCUMCKON UIACHTUYHOCTH B IOJIMKYJIBTYPHOM COLITYME.

MertanpeamMeTHble pe3yJabTaThI:

MertanpeaqmeTHble pe3ysbTaThl, BKIIOYAIOT OCBOCHHbIE OOYYalOIIMMUCSH MEXIpEeAMETHbIe
MOHATHSI WM yHHUBEpcajbHble  yueOHbIe  JeMcTBUS  (pEeryisTUBHbIE,  I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIE).

MexknpeaMeTHbIe NOHATHS

VYcnoBueM (opMupoBaHMS MEXNPEAMETHBIX TOHATUH, HANpUMEp, TaKUX KaK «CHUCTEMay,
«(hakT», «3aKOHOMEPHOCThHY», «PEHOMEH», «aHAIIU3», «CUHTE3» ABIIAETCS OBJIAJICHUE 00yJarOIIMMHUCS
OCHOBAMH YUTATEIbCKONH KOMIETEHLIMH, NpHoOpeTeHNe HaBbIKOB paboThl ¢ MH(OpMaIuel, yyactue
B IIPOEKTHOM JesTeIHbHOCTU. B OCHOBHOM IIKOJIe HAa BCeX MpeaMeTax OyaeT mpoaoikeHa paboTa 1o
(GOpMHPOBAHHIO M PAa3BUTHIO OCHOB YMTATEJbCKOWH KoMmmereHuuH. OOydarolyecs OBJIAICIOT
YTEHHEM KaK CPEJICTBOM OCYIIECTBIIEHUS CBOMX JAJIbHEHUIINX IIJIAHOB: MPOJOJIKEHHSI 00pa30BaHUs U
caM000pa3oBaHMsl, OCO3HAHHOTO IUIAHUPOBAHMS CBOEr0 aKTYyaJbHOI'O M MEpPCHEKTHBHOTO Kpyra
YTEHUs, B TOM YHCJE JOCYrOBOr0, MOJATOTOBKM K TPYIOBOM M COLMAIBHON NEATEIbHOCTH. Y
BBIMYCKHUKOB OyneT cpopMHpoBaHa MNOTPEOHOCTh B CHUCTEMaTHMYECKOM YTEHHU KaK Cpe/CTBE
MO3HAHUS MHpa U ce0s B 3TOM MHUpE, TapMOHU3AIMM OTHOUIEHUH YelloBeKa M O0IIecTBa, CO3/1aHuu
o0paza «ImoTpeOHOro Oy yIIETro».

[Ipn u3yueHuu y4deOHBIX NPEIMETOB OOYyYalOIIMECs YCOBEPIIEHCTBYIOT MNPUOOpPETEHHBIE Ha
NIEPBOM YpOBHE HABBIKM PadoThl ¢ MHGopmanmeil u momonHAT ux. OHU cMOryT paboTaTh C
TEeKCTaMH, MpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH COJEPIKAIIylOcs B HUX HH(OpMAlHIO, B TOM
qucIe:

» CHCTEeMaTHU3WPOBaTh, COMOCTABIIATh, AaHAJIM3UPOBATh, 0000MIATh W HWHTEPIPETHPOBATH
MH(POPMAIIHIO COJEPKAIIYIOCS B TOTOBBIX HH(POPMALIMOHHBIX 00bEKTaxX;

» BBIACTATH TJIaBHYIO M HM30BITOYHYIO HMH()OPMAIUIO, BBIIOIHITH CMBICIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (DaKTOB, MBICIEH; MPEACTaBIATh MHPOPMALIMIO B C)KaTOW cioBecHOH (opme (B BHIE
IJIaHa WM TE€3MCOB) U B HAIVISIIHO-CUMBOJMYECKOW Gopme (B Buae Tabmul, rpaduyecKkux CXeM U
JMarpaMm, KapT MOHATUN — KOHIENITyalbHbBIX AMAarpaMM, OIIOPHBIX KOHCIIEKTOB);

»  3aIlOJHATH U AOTIOJIHATH TaOIUIBI, CXEMBI, THarPaMMBbI, TEKCTHI.



B xone m3ydenus Bcex y4eOHBIX MPEIMETOB, OOydaromuecss MPUOOPeTYT ONbIT NMPOeKTHOM
AesITeJILHOCTH Kak 0co0oil  ¢opMbl y4eOHOW pabOTHI, CIOCOOCTBYIOIICH BOCIHUTAHUIO
CaMOCTOSITEJIbHOCTH, ~ WHULUATUBHOCTH,  OTBETCTBEHHOCTH,  IIOBBIIICHUIO  MOTHBAalUM U
3G GEKTUBHOCTH YU€OHOH NEATEIBHOCTH; B XO/1€ PEAIM3aLUU UCXOJHOI'O 3aMbIC/Ia HA MPAKTUYECKOM
YPOBHE OBJAJICIOT YMEHHEM BbIOMpATh aJeKBaTHBIC CTOSAIICH 3aJadye CpEeACTBA, NPUHUMATH
pelleHysl, B TOM YHUCIIe M B CUTyalMsAX HeomnpeaenéHHocTu. OHU MoydyaT BO3MOXKHOCTh Pa3BHUTh
CIIOCOOHOCTH K pa3pabdOTKe HECKOJBKHX BApHAHTOB PEIICHHM, K TTOMCKY HECTaHAAPTHHIX PEUICHUH,
IIOUCKY U OCYILECTBIICHUIO Han0ojIee IPUEeMIIEMOr0 PELLICHHSL.

[lepedenp KIIOUEBBIX MEXIPEAMETHBIX MOHITUN OHpeIenseTcs B X0jAe pa3paboTKH OCHOBHOU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O 00ILIero o0pa3oBaHUs 00pa30BaTEIbHOW OpraHU3ally B
3aBUCHUMOCTH OT MaT€pUaIbHO-TEXHUYECKOTO OCHAIIEHMSI, KaAPOBOr0 MOTEHIMANA, UCIIO0Ib3yEMbIX
METOZ0B pabOThl U 00pa30BaTEIbHBIX TEXHOIOIHH.

B cootBerctBun ®I'OC OOO BbIIENSAIOTCA TPU TPYIIBl YHUBEPCATIBHBIX YU4EOHBIX ICHCTBUIL:
peryasTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. YMeHne caMOCTOSATENBHO ONPEeIIATh eI 00y4YeHus, CTaBUTh U (HOPMYIHPOBATH HOBBIE
3ajaud B yuebe M II03HABATEJIbHOM JESITENbHOCTH, pa3BUBAThb MOTHUBbI M HMHTEpPECHl CBOEH
[I03HABATENbHOM JesaTeabHOCTH. OOyUaromMics CMOXKET:

» aHaIM3MPOBATH CYIICCTBYIOIIUE U TUIAHUPOBATH OyAylIre 00pa3oBaTebHbBIC PE3YIbTATHI;

» uaeHTH(UIPOBATH COOCTBEHHBIE MPOOIEMBI M ONIPECIATH TJIaBHYIO IPOOIeMy;

» BBIABHTaTh BEPCHU pEHICHUS TPOOIeMbl, (OPMYIHPOBATh TUIOTE3bl, NPEABOCXHIIATH
KOHEUHBIH pe3yJibTarT;

» CTaBUTh LENb JEATEIBHOCTH HAa OCHOBE OIPENEIICHHOW NpOOIEeMbl W CYIIECTBYIOIIUX
BO3MOKHOCTEH;

»  (QopMmynupoBaTh y4eOHbIE 3a/1a4H KaK [Iard JTOCTHKECHHUS TIOCTABICHHOH 1M e TeIbHOCTH;

» 00O0CHOBBIBATH II€JIEBbIE OPUEHTHPHI U TPHOPUTETHI CCHUIKAMH Ha IIEHHOCTH, yKa3bIBas W
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATENbHOCTD I11aroB.

2. YMeHHe CaMOCTOSITENIbHO IUIAHUPOBATh IIyTH JOCTHXKEHUS LEJeld, B TOM YHUCIE
albTepHaTUBHbIE, OCO3HAHHO BBIOMpaTh HauOosiee 3()hPEKTUBHBIE CHOCOOBI pelIeHus Y4eOHbIX U
MO3HaBaTENbHBIX 33/1a4. O0yJaroLiics CMOXKET:

»  OompeaensaTh HeOOXOIUMBIC ICHCTBUS B COOTBETCTBUU C YUCOHOW M TIO3HABATEIHLHOW 3a/1adeii
U COCTaBJIATh AJITOPUTM HUX BBIITOJIHEHUS;

» O00OCHOBBIBaTb M OCYIIECTBISITH BBIOOp HamOonee 3((HEKTUBHBIX CHOCOOOB pEUICHUS
y4eOHBIX M MTO3HABATENbHBIX 33/1a4;

» OmpenensiTh, HAaXOAWTh, B TOM YHCJIE W3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBHSA IS
BBINOJIHEHUS YUeOHOH U O3HABATENbHOM 3a/1auu;

» BBICTpaWBaTh >KM3HEHHBIE IUIAHBI HA KPaTKOCpo4HOe Oymaymiee (3asBISATh IENIEBbIC
OpPHEHTHUPBI, CTaBUTh AJ€KBATHBIE UM 3a/a4d W TpeaiaraTh JEHCTBHSA, yKa3blBas M OOOCHOBBIBAS
JIOTUYECKYIO MOCIIEI0BATENbHOCTD 1IaroB);

» BBIOMpaTh U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO MCKATh CPEJICTBA, PECYPCHI JIS
pelleHus 3a7auu, JTOCTHKEHUS 11€JM; COCTABIIATH IJIaH PEeIIeHUs MpoOaeMbl (BBITOJHEHUS MPOEKTa,
IIPOBEICHUS

WCCIICIOBAHMUS);

»  OompenensTh MOTEHIUAIBHBIC 3aTPyTHEHUS NP PELICHNH y4eOHO!H 1 TT03HABATEILHON

3aJ]a4M U HaXOAUTh CPEJICTBA JJI UX YCTPaHEHUS;

»  ONHKCHIBATH CBOW OMBIT, 0hOPMIISiSl €T0 JIISl Iepeiavud APYTUM JIFO/ISIM B BUJIC TEXHOJIOTUH

pelIeHns: MPaKTUUECKUX 3a7a4 ONpeaeIeHHOTO KJlacca;

»  IUTaHUPOBATh U KOPPEKTHPOBATH CBOIO MHIMBHIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JIEHCTBUSI C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JESATEIBHOCTH B TIPOLIECCE JOCTHKEHHS pe3yabTara, OIpPENeNiaTh CHOCOOBI



JEeWCTBUI B paMKax MNpPEIJIOKEHHBIX YCIOBHHM M TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JIEHCTBUA B
COOTBETCTBHH C U3MEHSIIOIICHCS cuTyanueil. OOyqaronuics CMOXKET:

» OmIpenensiTh COBMECTHO C MEAAroroM M CBEPCTHUKAMH KPUTEPHH IUIAHUPYEMBIX pe3yJIbTaToB
U KPUTEPUHU OLEHKHU CBOEH yueOHOH NesTenbHOCTH;

» CHUCTEeMaTHU3UPOBaTh (B TOM 4YHCIE BBIOMpAaTh NPUOPUTETHBIC) KPUTEPHH IUIAHUPYEMBIX
Pe3yIbTATOB U OLIEHKU CBOEH J1EATEIIbHOCTH;

» 0oTOMpaTh WHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH JEATEIILHOCTH, OCYIIECTBISITh CAMOKOHTPOIb
CBOEH JIeATENIbHOCTU B paMKaXxX IPEJIOKEHHBIX YCIOBUN U TpeOOBaHMUH;

» OLCHHMBATh CBOIO JICATEIIHOCTh, APIYMEHTHUPYS HPUYHHBI JOCTHKCHUS WIH OTCYTCTBUS
IUTAHUPYEMOT'O pe3yJIbTaTa;

» HaxOOUTh JIOCTATOYHBIC CPEACTBA Ui BBINOJIHEHUS Y4EOHBIX NEHCTBUN B M3MEHSIOLICHCS
CUTYyallUU W/UIIHU NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

» paboTas 1Mo CBOEMY IUIaHYy, BHOCHUTb KOPPEKTHUBBI B TEKYLIYIO NESATEILHOCTh Ha OCHOBE
aHaJIM3a U3MEHEHUH CUTyalluu JUIs MOJTY4YEHUs 3allJIaHUPOBAHHBIX XapaKTEePUCTHK MPOAYKTa,
pe3yJibTara;

» YCTaHaBIMBAaTh CBS3b  MEXKIY IIOJIyYCHHBIMH  XapaKTePUCTHKAMH  MpPOAYKTa H
XapaKTepUCTHKaMH Ipollecca JEATEIbHOCTH M [0 3aBEPLICHUM JEATENbHOCTH Ipeaararb
U3MEHEHHME XapaKTepUCTUK Ipolecca M IOJIYYEHHUS YIYULIEHHBIX XapaKTepPUCTHK
MIPOJYKTa;

> CBEpATh CBOM JIGHCTBUS C 1EIAbI0 M, MNPU HEOOXOJUMOCTH, WCIPABISATH OMIMOKH
CaMOCTOSITENILHO.

4. VYMmeHue OLEHMBATh NPAaBWIBHOCTb BBINOJHEHUs Y4eOHOM 3anaud, COOCTBEHHbBIE

BO3MOXKHOCTH €€ pereHusi. OOy4daronuics CMOXeT:

»  OIpenensiTh KpUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH ) BHIITOJHEHUS YUeOHOW 3a/1a4H;

» aHaIM3MpOBAaThb M OOOCHOBHIBATh NPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHs IS
BBINOJIHEHUS YUeOHOI 3a/1auu;

» CBOOOIHO IOJIb30BaThCSI BHIPAOOTAHHBIMUA KPHUTEPHUSIMHU OLEHKH M CAMOOLIEHKH, UCXOMAS U3
LIEJIN ¥ UMEIOIINXCSl CPEJICTB, pa3sinyas pe3yibTaT U CocoObl JeicTBUI;

» OIECHHWBATh TPOIYKT CBOCH JEATENPHOCTH 10 3aJaHHBIM HW/WIH CaMOCTOSITEIHHO
OIIpEAEIEHHBIM KPUTEPHUAM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

» 00OCHOBBIBATH JOCTH)KMUMOCTH II€IH BBHIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

»  (UKCHpOBATH M aHAIM3UPOBATH TMHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. Bnagenue ocHOBaMH CaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHATHUS PEIICHUN U OCYILECTBICHUS

OCO3HAHHOTO BbIOOpa B yueOHOU 1 mo3HaBaTeIbHOU. OOYyJaIOIIHIICS CMOXKET:

» HaONIOIaTh M aHAJTM3HPOBATh COOCTBEHHYIO y4eOHYIO M MO3HABAaTENbHYIO AEATENBHOCTH H
NeSITeIbHOCTh IPYTUX 00y4aroUIXcs B MPOLIECCE B3aUMOIPOBEPKHU;

» COOTHOCUTH pealibHble W IUIAHHPYEMbIE pe3yJabTaThl HWHAWBUAYAIbHOH 00pa3oBaTEIbHOM
NesITeIbHOCTH U IeNIaTh BBIBOJbI;

» TpUHUMATh PELICHUE B y4eOHON CUTYAIlMU M HECTH 32 HETO OTBETCTBEHHOCTH;

»  CaMOCTOSITEIIHPHO OIPEENATh MPUYHHBI CBOETO yCIIeXa WM HeycleXa W HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIEXa,;

»  PETPOCHEKTHBHO OIPENENATh, KakKhue JEHCTBHS MO pEHICHHI0 Y4eOHOH 3amaum Win

napaMeTphl ATUX JAEHCTBUNA MPUBEIH K MOTYYSHUIO UMEIOIIErocs MPOyKTa yueOHOM AesITeNbHOCTH;

» JIEMOHCTpUPOBATh TPUEMBl  PETYSIHH  MCUXOPU3NOJIOTHUECKUX,  AMOIUOHATBHBIX

COCTOSIHUH Ui TocTHxKeHus 3P dekra ycrnokoeHus (yCTpaHeHUs: SMOLMOHAIBHON HAPSXKEHHOCTH),
s¢dexkra BoccTaHOBIEHUS (OcialieHHs NpPOSBICHUM yTromuieHus), d¢dexkra aKTUBHU3ALUU
(TOBBILIEHUS ICUXO(PU3HOIOTHYECKON PEAKTUBHOCTH).



ITo3naBartenbHbIE YY ][

6. YMeHue ompenensTb IMOHATHs, CO3[aBaTh O00O0OIEHUs, yCTaHABIMBaTh aHAJIOTUU,
KJIACCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS W KPHUTEPUH I KIACCHU(PUKAIIUH,
YCTaHABIMBATh  NPUYMHHO-CICJICTBEHHBbIE  CBA3M, CTPOUTb  JIOTUYECKOE  PacCyKIEHUE,
YMO3aKII0YeHHE (MHIYKTUBHOE, JCAYKTHBHOE, MO0 aHAJIOTHUH) U JeNaTh BbIBOIBI. OOydarommiics
CMOXeET:

» 1oaOupaTh CIOBA, CONMOJYMHEHHBIC KIIOUEBOMY CJIOBY, ONPEACISIONIME €ro MpHU3HAKH U
CBOICTBA;

»  BBICTpaWBaTh JIOTHUYECKYIO ILIETIOYKY, COCTOSIIYI0O M3 KJIIOYEBOT'O CJIOBAa M COMOAYMHEHHBIX
€My CJIOB;

»  BBIICIATH OOUTUH MPHU3HAK JIBYX WJIM HECKOJILKHX MPEAMETOB, UM SBICHUN U OOBICHATH HX
CXOJCTBO;

» OOBEIMHSATH MPEAMETHI W SBIICHUS B TPYMIBI MO ONPEICICHHBIM TpPU3HAKAM, CPAaBHUBATH,
KJaccuuIupoBath 1 000011aTh (DaKThI U SBJICHNUS;

»  BBIICJATH SIBJICHHUE U3 OOIIETO psijia IPYTUX SIBICHUM;

»  OmpeleisaTh OOCTOSTENbCTBA, KOTOPBIC IMPEANICCTBOBAINM BO3HHUKHOBEHHUIO CBSI3U MEXIY
SIBIICHUSIMU, W3 3TUX OOCTOSTEIBCTB BBIICIATH ONPEICIISIONINE, CIIOCOOHBIC OBITH TPUYUHON
JAHHOTO SIBJICHUS, BBISBIISTH IPUYNHBI U CIIEACTBHUS SIBICHUM;

» CTPOHUTH PACCYKICHHE OT OOIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM M OT YaCTHBIX
SIBJIGHUH K OOLIMM 3aKOHOMEPHOCTSIM;

» CTPOHUTH pacCyXICHHUE Ha OCHOBE CPAaBHCHHS TPEIMETOB W SBICHUH, BBIIEISS MPH ITOM
oO11re MpU3HaKH;

»  W3Jararh NOJXY4YEeHHYIO0 HH(POPMAILHNIO, MHTEPIIPETUPYS €€ B KOHTEKCTE PElIaeMoil 3a1auu;

» CcaMOCTOSITEJIbHO yKa3bIBaTh Ha MH(MOPMAIMIO, HYXKIAMIIYIOCS B MPOBEPKE, Mpemiarath H
MIPUMEHSITH CITOCOO MPOBEPKH IOCTOBEPHOCTH MHPOPMAITUH;

» BepOaTM30BaTh IMOIMOHAILHOE BIICYATIICHUE, OKA3aHHOE Ha HETO HCTOYHHKOM;

» OOBSCHATH SBJICHUS, IMPOIIECCHI, CBSI3U M OTHOIICHUS, BBISBIIIEMbIC B X0/ ITO3HABATEIIHHON
UCCIIEIOBATENLCKOM JESTENbHOCTH (MPUBOAUTH OOBICHEHUE C U3MEHEHHEM (DOPMBI MPEICTaBICHHUS;
OOBSACHSATH, IETANU3UPYS WK 0000111as1; OOBSACHATH C 3aJJaHHOM TOUKH 3pEHUs);

> BBIBJSTH M Ha3bIBaTh MPUYUHBI COOBITHS, SBJICHHS, B TOM YHCIE BO3MOXKHBIC /Hamboiee
BEpOSITHBIC MPUYUHBI, BO3MOXHBIE MOCIEACTBUS 3aIaHHON MMPUIUHBI, CAMOCTOSITEIIBHO OCYIIECTBIISAS
MPUYMHHO-CIIEACTBEHHBIN aHAIIN3;

» JenaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYCK 3PCHHSI, MOATBEPXKIATH
BBIBOJI COOCTBEHHOM apryMeHTalUel WM CaMOCTOSTEIbHO ONy4YeHHBIMU JaHHBIMHU.

7. YMeHue co3naBarh, MPUMEHATh U TIPEOOPa30BLIBATh 3HAKU M CUMBOJIBI, MOJIEITH M CXEMBbI
JUIS pellieHusl y4eOHbBIX U MTO3HABATENbHBIX 3a/1a4. O0yJarouiicss CMOXKeT:

» 0003Ha4aTh CHMBOJIOM M 3HaKOM INPEIMET WUJIH SBIICHHE;

> OIpEJeIATh JIOTHYSCKUE CBSI3U MKy IpeMeTaMu U (WJIH) SIBJICHUSIMU, 0003HAYaTh JaHHBIC
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

» co3JaBaTh aOCTPAKTHBIN WK PeabHbI 00pa3 MpenaMeTa WilH SBJICHHUS;

»  CTpPOUTH MOJIEJb, CXeMY Ha OCHOBE YCJIOBUH 3a/1a4d U (WUJIH) CTIIOcO0a ee peleHus;

» co3JaBaTh BepOajbHBIC, BEIICCTBECHHbIE W WHGOPMAIIMOHHBICE MOJEIH C BBIICICHUEM
CYUIECTBEHHBIX XapaKTEPUCTHK OObEKTa [UIsl ONpeJesieHus crocoba pemeHus 3aJadd B
COOTBETCTBHUH C CUTYallUEH;

» TpeoOpa3oBBIBATH MOJETH C IIENBI0 BBISABICHHS OOIIMX 3aKOHOB, OMPEACISIONINX TAaHHYIO
MpeIMETHYIO 0011acTh;

» TIEPeBOIUTH CIIOKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HH(pOpMAIHIO U3 TpaduuecKoro Win
(dhopManr30BaHHOTO (CUMBOJIBLHOTO) MPEAICTABICHUS B TEKCTOBOE, U HA000POT;

» CTPOHUTH CXEMY, aJITOPUTM JCHCTBHSI, HCIIPABIIATH WM BOCCTAHABINBATHL HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUSI 00 00BEKTE, K KOTOPOMY IMIPUMEHSIETCSI allTOPHUTM;



»  CTPOUTH JOKA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

» aHaANM3MpOBaTh, pedIeKCHpOBaTh OMBIT Pa3pabOTKM W pealn3aluy y4eOHOTO MPOEKTa,
UCCIIeIOBaHMsT  (TEOPETUYECKOTO, SMIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW IMPOoOJIeMHOMN
CUTYyallUH, IOCTABJICHHOH L€ W/WIIN 3aJJaHHBIX KPUTEPUEB OLIEHKHU MPOJYKTa, pe3yJibTaTa.

8. CmpiciioBoe ureHrne. OOydaronmiics CMOXKET:

» HaXOIWTb B TEKCTE TpeOyeMyro HHPOpMAIHIO (B COOTBETCTBUU C LENSIMH CBOCH
JIeSATEILHOCTH);

»  OpPHEHTHPOBATHCS B COACPIKAHUU TEKCTA, IOHUMATh IEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

»  yCTaHaBJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SBJICHUI, IPOLIECCOB;

»  pe3OMHUpPOBATh INIABHYIO UJCIO TEKCTA;

» 1peoOpa3oBBIBATh TEKCT, «IIEPEBOJIS» €r0 B IPYTyI0 MOJAIBHOCTD, HHTEPIIPETUPOBATH TEKCT
(XyIOXECTBEHHBI M HEXYI0)KECTBEHHBIN — Y4eOHBIN, HAay4HO-TIOMYJSPHBIA, MH(POPMALMOHHBIH,
tekcT non-fiction);

» KPUTHYCCKH OIICHHBATH COJICpP)KaHHUE U (OPMY TEKCTA.

9.®opMupoBaHHE M PA3ZBUTHE HKOJOTMUYECKOTO MBIIIJICHUS, YMEHHE INPUMEHATH €ro B
[I03HABATEIbHON, KOMMYHUKAaTUBHOW, COLMAIIbHON IMpakTUKE U NPO(eCCHOHATBbHOW OpPUEHTALUU.
OOyyJaromumiicss CMOXeT:

»  OIpeIensTh CBOE OTHOIICHUE K MPHPOTHON Cpee;

»  aHaAJIM3MPOBATh BIMSIHUE YKOJOTMYECKUX (PAKTOPOB HA CpPelly OOMTaHHS KHUBBIX OPTraHU3MOB;

» TPOBOAMTH MPUYUHHBIA M BEPOSATHOCTHBIN aHAIHN3 SKOJIOTUIECKUX CUTYaIUH;

» TPOTHO3MPOBATh W3MEHEHUS CUTYallMd IPU CMEHE ISHCTBHS OJHOTO (haKTOpa Ha JIeHCTBUE
apyroro gakropa;

»  pacHpoOCTPaHATh SKOJOTHMYECKHUE 3HAHMS W y4acTBOBATh B MPAKTHUECKUX JeNax IO 3alIuTe
OKpY>Karollen Cpeibl;

» BBIpaKaTh CBOE OTHOLICHHE K NPHUPOJE Yepe3 PHUCYHKH, COUMHEHUS, MOJEIH, MPOSKTHHIE
paboTHI.

10. Pa3BuTHe MOTMBALMU K OBJIAJACHHUIO KYJIBTYpPOH aKTHBHOI'O HCIIOJIb30BaHUs CIOBaped n
JPYTUX TOUCKOBBIX cucTeM. O0yJaronuiicss CMOXKeT:

»  OIpenensiTh HEOOXOMMBbIE KIIFOYEBbIE TOMCKOBBIE CIIOBA M 3aIIPOCHI;

»  OCYIIECTBJISITH B3aUMOJICHCTBHE C 3JICKTPOHHBIMH TOUCKOBBIMU CHCTEMAaMH, CIIOBAPSIMH;

» (opMHPOBaTh MHOYKECTBEHHYIO BBHIOOPKY M3 MOMCKOBBIX MCTOYHHKOB JISI OOBEKTHBH3ALUH
PE3yJIbTaTOB MOUCKA;

»  COOTHOCHUTbH MOJYYEHHBIE PE3YNIbTAThl TOUCKA CO CBOCH NIESITENbHOCTBIO.

KommyHukatusubie YY /|

11. VYmeHue opraHu3oBbIBaTh Y4eOHOE COTPYJHMYECTBO U COBMECTHYIO JESTEIbHOCTb C
YUWUTEIEM U CBEPCTHHKAMHM; paboTaThb MHAMBUAYAIbHO M B IPYyIIE: HaXOAUTh O0Illee peuieHue u
pasperiath KOH(JIUKTH HA OCHOBE COIJIACOBAHUS MO3MLUH M ydeTa WHTEpEcOB; (HOpMYIHPOBATb,
apryMEeHTHPOBATh U OTCTAaUBaTh CBO€ MHeHHUE. OOyUaIOLIUIICsS CMOXKET:

»  OIpenensiTh BO3MOXKHBIC POJI B COBMECTHOH JIESITENbHOCTH;

» Wrpath ONMpPEIeNICHHYIO POJIb B COBMECTHOM JeSITETHHOCTH;

» TpUHUMAaTh TO3UIHMI0 COOECEHHMKA, MOHUMAs IMO3MILHUIO JPYroro, pa3jinyaTh B €ro Peyu:
MHEHUE (TOUKY 3pEHHS), JOKA3aTENbCTBO (ApPIyMEHThI), PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPUH;

» OmpenensTb CBOM JCHCTBUS M JICHCTBUS TapTHEpA, KOTOPHIE CIIOCOOCTBOBAIHM HIIH
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHUKAIUH;

»  CTpOUTH ITO3UTUBHBIC OTHOLICHUS B MIpoIlecce y4eOHOH 1 TTO3HABATEILHON IS TEIbHOCTH;

» KOPPEKTHO W apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOUYKY 3PEHHS, B JIUCKYCCHU YMETh
BBIJIBUTaTh ~ KOHTPApryMEHTHI, mepedpa3supoBaTb CBOIO  MbICIb  (BIaJEHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

> KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABaTh



OIMOOYHOCTh CBOEI0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r'0;

» TpeaiaraTh albTEPHATUBHOE PElIeHNE B KOH(IMKTHON CUTYaINH;

»  BBIACTATH OOIIYIO0 TOUYKY 3pEHHS B JUCKYCCHH;

»  JIOroBapMBAaThCS O MpaBHIAX W BOIPOCAX UL 0OCYXKIAEHHS B COOTBETCTBHUU C ITOCTABICHHOM
repe. rpyImnon 3a1a4yen;

» OpraHH30BBIBaTH Yy4eOHOE B3aWMOJCWUCTBHE B Tpymnme (OmpeaeniTs oOIue Lelnu,
pacnpenensaTh pojiu, J0roBapyuBaThes APYT € APYrOM U T. 1.);

» yCTpaHATh B paMKax JUajora paspblBBl B KOMMYHHKAIlUH, OOYyCJIOBJICHHbIC
HETMIOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI cOOeCeHNKA 3a1auu, (POPMBI UIIH COJIEPIKAHUS JHAJIOTa.

12.YMeHne OCO3HaHHO HCIOJB30BAaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadeid
KOMMYHHUKAIIMH JJIS1 BBIPQKEHUS CBOMX YYBCTB, MBICICH M MOTpeOHOCTEH Ui MJIaHUPOBAHUS U
pEryJIALIMA CBOEHU JAEATEIBbHOCTH; BJIAJCHUE YCTHOM M IUCBbMEHHOW pEeYbl, MOHOJOTMYECKOU
KOHTEKCTHOW peubto. OOYy4arouiics CMOKET:

»  OmpenensTh 3a7ady KOMMYHHKAIIUU U B COOTBETCTBHHU C HEM OTOMPATh peueBbIe CPEICTBA;

» oTOWMpaTh W WCIOJNB30BaTh PEYEBHIE CPENCTBA B NPOIECCE KOMMYHHKAMUA C JAPYTHMHU
JOABMH (IMAJIOT B Mape, B MaJIOW IpyIIe U T. [1.);

» TIPEACTaBJIATh B YCTHOM WM THUCHbMEHHOW (opMe pa3BepHYTHIM IUTaH COOCTBEHHOU
JESTEIBHOCTH;

» cobOmoaath HOPMBI MyOJIMYHOM pedH, PEerJIaMeHT B MOHOJIOT€ U AMCKYCCHHU B COOTBETCTBHH C
KOMMYHHMKaTUBHOM 3a/1a4yeii;

» BBICKa3bIBaTb M OOOCHOBBIBaTH MHEHHE (CY)KICHHE) W 3alpalinBaTh MHEHHE TapTHEpa B
paMKax Juasora;

» TPUHHUMATH PEIICHUE B XOJIe JUAJIoTa U COTJIACOBHIBATH €r0 C COOECEeTHUKOM;

» co3laBaTh NMUCbMEHHBIC «KJIMIIMPOBAHHBIE» M OPUTHHAIBHBIE TEKCTHI C HCIOJIb30BAaHHUEM
HEOOXO/IMMBIX PEYEBBIX CPE/ICTB;

» UCIONIb30BaTh BepOalbHBIE CpENCTBAa (CPENCTBA JIOTMYECKOW CBSI3M) MU BBIIACICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

» UCIIONIb30BAaTh HEBEpOAJbHBIC CPEJACTBA WIM HArJSAHBIE MaTE€pHalbl, IOATOTOBJICHHBIE,
O0TOOpaHHBIE MOJT PYKOBOJICTBOM YUHUTEIIS;

»  JenaTh OLEHOYHBIN BBIBOA O JOCTHKCHUH LEIM KOMMYHHKAIIUH HETIOCPEICTBEHHO

nocJie 3aBepIleHns KOMMYHHUKAaTUBHOI'O KOHTaKTa U 00OCHOBBIBATH €TO.

13. ®opmMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B 00JACTH HMCIIOJIb30BaHUS MH()OPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHonorui (nanee — UKT). O6yuatomuiicsi CMOXKeET:

» LeNeHaINpaBIeHHO MCKaTh M HCIOJNB30BaTh WHPOPMAIIMOHHBIE PECYPCHI, HEOOXOAUMBIE IS
penieHust yueOHbIX U MPaKTUYECKHX 3a1a4 ¢ momoiibio cpencts UKT;

»  BBIOMpaTh, CTPOUTH M UCIIOJIL30BATh AJICKBATHYIO MH()OPMAIMOHHYIO MOJENb IS Mepeaadn
CBOMX MBICIEH CpelCTBaMU €CTECTBEHHBIX M (POPMAIBHBIX S3bIKOB B COOTBETCTBHM C YCIOBHUSIMHU
KOMMYHHKAaIUH;

»  BBIACTATh MHPOPMAITMOHHBINA aCIeKT 33a4H, ONepUPOBATh JaHHBIMHU, UCTIOIB30BaTh MOJIENb
pelIeHns 3a/1a4H;

» HCIIONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKIIOYass BHIOOp aJeKBATHBIX 3ajave
MHCTPYMEHTAJIBHBIX  MPOTrpaMMHO-alIapaTHBIX  CPEACTB M CEPBUCOB)  JUIsl  PELEHUs
MH(OPMALIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX Y4€OHBIX 3aj]ad, B TOM YHCIIE: BHIYMCIICHUE, HAIlMCaHHE
MUCeM, COUMHEHUH, JOKIIa10B, pedepaToB, co3aaHne Npe3eHTalui u ap.;

»  HCIIONB30BaTh HHPOPMAIIHIO C YIETOM dTHUYECKUX U MPABOBBIX HOPM;

» co3naBaTh HH(GOPMALMOHHBIE PECYPCHl Pa3HOTO THUMA U JUIS pa3sHbIX ayIUTOpUil, COOI0IaTh
MH(OPMALIMOHHYIO TUTHEHY U MTpaBHiIa HH(OOPMALIMOHHON O€301MaCHOCTH.



IIpexMeTHbIE pe3yabTaThI:

1) dopmupoBaHue MepBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUI O BEIECTBaX,
HUX TMPCBpAlICHHUAX W IMPAKTUYCCKOM MNPUMCHCHHHU, OBJIAJACHUC HOHATUHUHBIM arfrnaparoMm H
CHMBOJIHUECKHM SI3bIKOM XHMHH;

2) oco3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH Kak O0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XHMHUYCCKHX IPEBPAIICHUI HEOPraHUYECKMX M OPraHUYeCKUX BEIIECTB Kak
OCHOBbI MHOTHX SIBJCHHH JKMBOM W HEXKHBOW NPUPOIBIL, YriayOJieHHE TMPEACTABICHUN O
MaTCpraJIbHOM CAUHCTBC MHPA,

3) oOBIagcHHWE OCHOBAaMH XUMHYECKOW TIPaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3HPOBaTh W
O6’beKTI/IBHO OLICHUBATHb JKU3HCHHLIC CUTyallMU, CBA3AHHBIC C XI/IMI/IGI\/'I, HaBbIKaMU 6C3OHaCHOFO
O6pa]l[eHI/I5I C BCIICCTBaMU, UCIIOJIb3yCMbIMU B HOBCGI[HCBHOI\/'I JKU3HU; YMCHHUCM AHAJIM3UPOBATL U
IUIAHUPOBATh YKOJIOTHUECKH OE30MIaCHOE MOBEJCHUE B LIEJISAX COXPAHCHHS 3JI0POBbS U OKPY)KaIOIICH
Cpenbl;

4) bopMupoBaHUE YMCHUI YCTaHABIUBATh CBSA3U MEXY PEabHO HAOII01aeMbIMU XUMHUYECCKUMHU
SIBJICHUSIMH U TIPOLIECCAMH, MPOUCXOSIMMHA B MHKPOMHUPE, OOBACHATH MPUYUHBI MHOT000pa3us
BEIIIECTB, 3aBUCHMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCHMOCThH MPHUMEHCHUS
BEIIIECTB OT MX CBOWCTB,;

5) mpuoOpeTeHne OMbITa UCIIOIB30BAHMS PA3IUYHBIX METOMOB M3YUCHHUS BELISCTB: HAOIIOACHUS
32 HMX [OpPEBPAlICHHSMHA TPH TPOBEJACHUM HECIOKHBIX XHMHYECKHX OSKCIEPHUMEHTOB C
UCII0JIb30BAHUEM JIA00OPATOPHOTO 00OPYIOBAHUS U TIPUOOPOB;

6) dbopMmupoBaHHE MPEACTABICHUN O 3HAYCHWU XMMHYCCKON HAYKH B PEUICHUH COBPEMECHHBIX
3KOJIOTHUYCCKUX HpO6JICM, B TOM YHCIC B MNpCAOTBpAICHHUMU TCXHOTCHHBIX H 3J3KOJOTMYCCKHX
karactpod;

BbINyCKHUK HAYYUTCSI:

® XApaKTCpU30BaATH OCHOBHLIC MCTOABI ITIO3HAHUSA: Ha6J'IIOI[eHI/I€, HU3MCPCHUE, OKCIICPUMCHT,
e OIIUCHEIBATL CBOMCTBA TBEPABIX, KUIAKHX, Fa3006p33HI)IX BEUICCTB, BBIACIIAA HX
CYIIIECTBEHHBIC MPU3HAKH;
® pacKpbhIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHITUH «aTOM», «MOJICKYJa», «XUMAYCCKHIA
AJIEMEHTY», «IIPOCTOE BEIECTBOY», «CJIOKHOE BEIIECTBO», «BAJICHTHOCTHY, «XUMHUECKAs PEAKITHSI,
UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XHUMHU;
® pacKpbhIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MACChl BEIIECTB, MIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJICKYJISIPHOM TEOPHH;
® pPa3jin4aTb XUMHUYCCKUC U (1)I/ISI/I‘~I€CKI/I€ SABJICHUSA,
Ha3bIBaTh XUMUYECCKHE DIIEMCHTHI,
OTIPEJIeNIATh COCTAB BEUIECTB MO UX (hopMyam;
OTIPENIENIATh BAJICHTHOCTh aTOMA 3JICMEHTA B COCIUHEHHMSIX;
OTIPEIENIATh THIT XUMHUYECKUX PEaKIIHIA;
Ha3bIBaTh NPU3HAKU U YCIOBHSI MPOTCKAHHUS XMMUICCKUX PEaKIIHii;
BBISIBJIATh TMPU3HAKH, CBHUJCTCIBCTBYIONIME O MPOTEKAHUM XUMHYCCKOW pEaKIUH TpU
BBITTOJIHEHNH XUMHWYECCKOI'O OIIbITA,
® COCTaBIIATH POPMYJIBI OUHAPHBIX COCITUHCHHUIA;
COCTABJISATh YPABHEHUSI XUMUUECKUX PEAKIIHI;
co0Jro1aTh MpaBuiia 0€30MacHON PabOThI IPU MPOBEICHUH OTIBITOB;
MOJIb30BAThCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCY IO,
BBIUUCIIATH OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIIECTB;
BBIUUCIIATH MACCOBYIO JIOJTFO XUMHUYECKOTO 3JIEMEHTA 110 (POPMYJIe COCIMHCHUS;



® BBIYHCIATH KOJIMYECTBO, 00BEM MM Maccy BeLIeCTBa IO KOJIMYECTBY, 00BbEeMy, macce
peareHTOB WU MPOJAYKTOB PEaKIIHH;

® XapakTepu3oBaTh (PU3NYECKUE U XMMHUUYECKHE CBOICTBA MPOCTHIX BEILECTB: KUCIOPOJAA U
BOJOPO/Ia;

® TI0Jy4aTh, COOMPATH KUCIOPO ¥ BOAOPOL;

® pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPO/, BOJIOPO/;

® pacKpbIBaTh CMBICI 3aKOHA ABOTaJipo;

® DPACKpbIBaTh CMbICI MOHATHI «TEIIOBOM (D (PEKT peakiuny», «MOJISIPHBIA 00BEMY;

® XapakTepu30BaTh (PU3NUYECKHE U XUMHUECKHUE CBOMCTBA BOJIBL;

® DPACKpPbIBATh CMbICI MOHSTHUS «PACTBOPY;

® BBHIUKCISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISATH PACTBOPHI C ONMPECIEHHON MacCOBOM JJ0JIEH paCTBOPEHHOTO BEILECTBA;

® Ha3bIBaTh COCIMHEHMS U3yUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (U3MYECKHE W XHUMHUYCCKHUE CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

® OMpeensaTh NPUHAICKHOCTD BEIIECTB K ONPEACICHHOMY KJIacCy COSAMHEHMIA;

® cocTaBIATh (GOPMYIIBI HEOPTaHUYECKUX COCTUHEHUH U3yYEHHBIX KJIACCOB;

® TPOBOAWTH OMbBITHL, MOJATBEPKIAIONINE XUMHUYECKHE CBOICTBA M3yYEHHBIX KJIaCCOB
HEOPraHMYECKUX BEIECTB;

® pacno3HaBaTh OMBITHBIM IYTEM PACTBOPHI KUCIOT M IIEIOYEH MO M3MEHEHUIO OKPAaCKU
WUHNKATOPA;

® XapaKTEepPU30BaATh B3aMMOCBS3b MEXKY KJIACCAMH HEOPTaHMYECKUX COCTUHEHUI;

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

e OOBACHATH (UBNYECKUH CMBICT AaTOMHOro (IOPSJKOBOTO) HOMEpPAa XHMHUYECKOIO
3JIEMEHTa, HOMEPOB I'PYNIIBI U ITeproja B nepuoanyeckoit cucreme .M. Menneneesa;

e OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHHMSI aTOMOB, CBOWMCTB JJIEMEHTOB B
npezesiax MajiblX IEPUOJOB U ITIaBHBIX MOArPYII;

® XapaKTEepU30BaThb XUMUYECKHUE OJIEMEHTHI (OT BOJOPOJA 1O KalbI[Ms) HAa OCHOBE HX
M0JIOXKEeHHU B nepuoanueckoi cucreme .M. MenneneeBa n ocoOEHHOCTEN CTPOSHUS UX aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHHS aTOMOB MEpBbIX 20 3JE€MEHTOB MEPUOIUYECKON CHUCTEMBI
J.1. Menneneena;

® paCKpbIBaTh CMBICII MOHATUM: «XUMUYECKAsl CBSI3bY, «3JEKTPOOTPULIATEIBHOCTD;

® XapaKTepU30BaTh 3aBUCHMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITHYECKON
pELIEeTKY;

® ONpEeAeATh BUJI XUMUYECKON CBSI3U B HEOPTaHUUECKUX COCTMHEHUSX;

e m300pakaTh CXEMBI CTPOCHHSI MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX PA3HBIMH BHUIAMHU
XUMHUYECKUX CBS3EH;

® packpbiBaTh CMBICI  TOHATHUM  «UOH», «KATUOH», «AHUOH»,  «IIJIEKTPOJIUTHD,
CHEDJIEKTPOJIUTBIY, «JIEKTPOIUTHYECKAs AUCCOLMALMSY), «OKHUCIUTEIbY», «CTENEHb OKHCICHHS
«BOCCTaHOBUTEJIbY, «OKUCIICHHEY, «BOCCTAHOBIICHUEY;

® ONpEeAeNATh CTENEHb OKUCIICHUS aTOMa AJIEMEHTa B COCIMHEHHH;

® PacCKpbIBaTh CMBICI TEOPHUH DJICKTPOITUTHICCKOUN TUCCOIUAIINN;

® COCTaBJISITh YPABHEHUS JIEKTPOJUTHUECKON JTUCCOLMAIMN KUCIIOT, IIEJI0YEH, COJIeH;

e OOBACHATH CYIIHOCTH IpOIecca 3JIEKTPOIUTUUYECKON AMCCOIMAIMA U PeaKklUid MOHHOTO
oOMeHna;

® COCTaBIISITh MOJTHBIC U COKPAIICHHBIE HOHHBIC YPABHEHUS PEAKIINN OOMEHa;

® OMpeensiaTh BOZMOXXHOCTh MPOTEKAHMS pEeaKIUuii MOHHOTO OOMEHa;

® T[POBOJUTH PEAKIINH, IOTBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHbIX BEILIECTB;



OTIPEIENIATh OKHCIUTEb U BOCCTAHOBUTEID;
COCTaBJISATh YPABHEHUS OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH;

Ha3bIBaTh (PAKTOPHI, BIUAIONIME HA CKOPOCTh XMMUYECKON peaKIui;

KJIaCCH(PHUIMPOBATH XUMUYECKUE PEAKIIUH 110 PA3IHYHBIM [TPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBSI3b MEX/y COCTABOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJLIOB;

® [POBOIUTH OMNBITHI IO MOJYYCHHIO, COOMPAHHI0O W HU3YyYCHUIO XHMHUYCCKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOrO ra3a, aMMHUaKa,;

® pacCIO3HaBaTh OIMBITHBIM ITYTEM ra3000pa3HbIC BEIIECCTBA: YIIICKUCIIBIN Ta3 U aMMHUAK;

® XapaKTepH30BaTh B3aUMOCBS3b MEXK/y COCTABOM, CTPOCHHUEM U CBOWCTBAMH METAJIIOB;

e Ha3bIBaTh OPraHUYECKHUE BEIIECTBA MO HMX (opmysie: MeTaH, 3TaH, STHIICH, METaHOJ,
3TaHOJI, TIMIEPUH, YKCYCHAsh KUCIIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTeapUHOBAsi KUCIIOTa, OJICHHOBAs
KHCJIOTA, [III0K034,

® OIICHMBATh BJIMSHUE XHUMHUYECKOTO 3arpsA3HEHHS OKPY)KAIOLICH Cpelbl Ha OpraHu3M
YeJI0BeKa,

® TPaMOTHO OOPAIATHCS C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HU

® OIpEIeNATh BO3MOXKHOCTh NPOTEKAHMS  PEaKIHMi  HEKOTOPBIX  IpEICTaBHTENICH
OpPraHMYECKUX BEIIECTB C KMUCIOPOIOM, BOAOPOIOM, METaJNIAMH, OCHOBAHHUSIMHU, T'aJIOT€HAMHU.

® HCIOJB30BaTh MPUOOPETEHHBIC 3HAHUSA JUIS SKOJOTHYECKH TIPAMOTHOTO TOBEICHHS B
OKpYXarolie cpee

e CO3/aBaTh MOJICIIH U CXEMBbI JUIS PEIICHUs YIeOHBIX M MMO3HABATEIbHBIX 3a/1a4; TOHUMATh
HEOOXOUMOCTh COOJIIOACHUS MPEANUCAHNN, MPEIaraéMblX B HHCTPYKIHUSAX IO HCIIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBON XMMHUH U JIP.

BbINYyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® gbIOGUAMb U NPOBEPSAMb IKCHEPUMEHMAILHO 2UNOME3bl O XUMUHECKUX CEOUCMEAX
geujecme Ha OCHOBe UX COCMABA U CMPOEHUsL, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUE PeaKyul, O
xXapaxkmepe u npOOYKMAax paziuyHblX XUMUYECKUX PeaKyutl;

® Xapakmepuzo8amov Gewecmsd NoO COCMAsy, CMPOCHUI0 U CEOUCMBEAM, YCMAHABIUBANb
NPUYUHHO-CIEOCIMBEHHbLE CS3U MeHCOY OAHHIMU XAPAKMEPUCTIUKAMU 8eUjeCmed,

® cocmasnsmb MOAEKYIAPHbIE U NOJHbIE UOHHbIE YPAGHEHUs. NO COKPAUJEHHBIM UOHHbIM
VPABHEHUAM,

® NPOCHO3UPOBAMb  CHOCOOHOCMb — Gewjecmeéd  NPOsENAmb  OKUCIUMENbHble — UIU
BOCCMAHOBUMENbHBIE CEOUCMEA C YUemOM CMeNneHel OKUCICHUs IeMEeHmMOo8, 8X00SUX 6 e20
cocmas;

® cocmasnamb  YPAGHEeHust  peakyutl,  COOMEEMCmEYIwWuUx  NoCcie008amerlbHOCMU
nPeepawyeHuUli HeOP2AHULECKUX BeUjeCmE PA3IUYHBIX KIACCO8;

® 8bI0GUCAMb U NPOBEPAMb IKCHEPUMEHMANLHO SUNOME3bl O Pe3YIbMmamax 030elcmeus
PA3TUYHBIX (YAKMOPO8 HA USMEHEHUE CKOPOCHU XUMUYECKOU PeaKyull;

® uCnonvb308amb NPUOOPEmeHHble KIouedble KOMNEeMeHYuu npu GblNOJIHEHUU NPOEeKmos U
VUEOHO-UCCIEA08AMENbCKUX 3A0ad RO USYYEHUIO CBOUCME, CNOCOD08 NONYHeHUs U PACNO3ZHABAHUS
geujecmas;

® 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBaX U XUMULECKUX NPOYECCax,

® KpUmu4ecKku OmHOCUMbCS K NCEBOOHAYYHOU UHDOpMAYUY, HEO0OPOCOBeCMHOU peKiame 8
Ccpeocmaax Maccosol uHgopmayuu;

® 0CO3HABAMb 3HAYEHUE MEOPeMUUeCKUX 3HAHUU NO  XumMuu 01  NPAKMUYECKOU
0esimeNbHOCIU Yel06eKd



Conep:xanue Kypca 8 kiacc (2 4 B HefIeno, Bcero — 68 )
BBenenue (3 4)

XuMUST ¥ HAy4YHO-TEXHHYECKHH mporpecc. McTopuueckue 3Tambl BO3HUKHOBEHHUS W Pa3BUTHSA
xuMun. OCHOBHBIE MOHATHS U Teopuu xumuu. JlaboparopHoe oO6opynoBaHNE U MpUEMbI paboTHI ¢
HuM. [IpaBuia TexHuku 6e30nacHOCTH pU paboTe B KAOMHETE XUMUH.

JemoncTpaunu. TaOmuiiel, ciaipl, MOKa3bIBAIONINE MCTOPUUYECKUN IMyTh Pa3BUTHS, TOCTHIKECHUS
XMMHUU U UX 3HaYEHHUE; JJaOOpaTOpHOE 000PYAOBaHUE.

[TpakTudeckoe 3ansarue. JlaboparopHoe 000pyIOBaHUE U PUEMBI PAOOTHI C HUM.

Paznen 1. BemecTBo U XUMHYeCKHe SIBJIEHUsI ¢ MO3UIMII aTOMHO-MOJIEKYJISIpHOTO yuenus (41
q.)

Tema 1. Xumu4ecKHe 3JIeMEHTHI H BellleCTBA B CBeTe AaTOMHO-MOJIEKYJISIpHOro yyeHus (10 u)

[TonsiTre «BemecTBO» B Gu3nMKe U XUMUU. DU3NUYECKUE W XMUMHUYECKUC SIBICHHS. 3MeHstomeecs
BEILIECTBO KaK MpeAMET n3ydeHus xumuu. PazoBble nepexonpl. OnucaHue BElecTB. XUMUYECKHE
AJIEMEHTBI: WX 3HAKU U CBEACHUS M3 UCTOPUU OTKpbITHA. COCTaB BEHIECTB. 3aKOH IOCTOSHCTBA
cocraBa, xummuueckue (opmysisl. POpMBI CYIIECTBOBAHHS XHUMHUYECKHX SJIEMEHTOB. BemecTBa
MpocThie M choxkHble. [IpocTeie BemiecTBa: MeTaIbl W HemeTawibl. OOmiasi XapakTepucTHUKa
METAJIJIOB U HeMeTauioB. HekoTopble cBeeHUS O MeTalax U HeMeTaulax, OOYCIIOBIMBAIOIINX
3arpsi3HEHHOCTh  OKpyKaromied cpenbl. OmnucaHue HEKOTOPBIX Haubosiee pacmpoCcTpaHEeHHBIX
MPOCTHIX BEIIECTB. ATOMHO-MOJIEKYJIsipHOE yueHne (AMY) B xumuu. OTHOCUTENBbHBIE aTOMHBIC H
MoOJIeKyJIspHble Macchl. Cuctema xumuueckux sieMeHToB [[. M. MenaeneeBa. Omnpenenenue
Mepuosa M TPYNIbl. XapaKTePUCTUKA TOJIOKEHUS XUMHUYECKUX DJIEMEHTOB B IEPUOJIMYECKON
cucteme. BaneHTHOCTD.

Komnuecto BCIICCTBA. OHpeI[eJ'ICHI/Ie BAJICHTHOCTH IIO IIOJOXKCHHUIO J3JICMCHTA B HepHOHHqCCKOﬁ
cucrteme. MoJb - - eIUHNIIA KOJIUYECTBa BEIICCTBA. MOJ'I?IpHafl macca.

HemoHcTpanuu. 1. dusndeckne U XUMHUUYECKUE sIBIEHHA. 2. M3MepeHHe MIOTHOCTH KHUAKOCTEN
apeomerpom. 3. IlnaBnenue cepol. 4. OmnpeneneHue >IEKTPONPOBOJHOCTH U TEIUIOMPOBOIHOCTH
BeniectB. 5. Ombitel ¢ kon jekuued «lllkama tBepmoctm». 6. Moxpenu aTOMOB M MOJIEKYIIL.
Kpucrannmueckue pemerku. 7. Komnekuus MerannoB u HemetauioB. 8. [lomydyeHue yriekucioro
raza pasHbIMH crnocoOamu. 9. Onektponu3 Boxabl. 10. Bosronka wnona. Kumsuyenue BOIbI.
Hakanuanue kBapua. Harpesanue napranuna. 11. Onpitel o auddysun. 12. Konneknus npocTbix
BEIIECTB, 00pa3oBaHHbIX 1eMeHTaMu 1—111 nepuonos. 13. HabGop kogorpamm: o0pasibl penieHus
pacueTHbIX 3amad. 14. Komneknus BemiecTB xommuectBoM 1 monb. 15. Jlunamuueckoe mocooOwue:
KOJIMYECTBEHHBIE OTHOIIECHUS B XMUMHH.

JlaGopaTopusble onbITHL. 1, PaccMoTpeHne BemecTB ¢ pa3iuyHbIMU (PU3MUECKUMH CBOMCTBaMU (Me/Ib,
&Keleso, IUHK, cepa, Boja, XJopuJ Hatpus u ap.) 2. [Ipumeps! ¢uznueckux sBICHUN: crubaHue
CTEKJITHHOU TpYOKHM, KUIISTYEHUE BOJbI, TUIaBjieHue napaduna. 3. [IpuMepbl XUMHUYECKUX SIBIICHHIMA:
rOpeHHe APEeBECHHBI, B3aWMOJAEWCTBUE MpaMopa C COJIIHON kucinotoi. 4. M3ydeHue o0pa3ioB
METAJUIOB M HEMETAJJIOB (Cephl, XkKene3a, allloMUHus, rpadura, meau u np.). 5. M3yuenue cBoCTB
BEIIECTB: HarpeBaHKe BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuernble 3amaun. 1. BberuncieHne OTHOCHUTENBHOW MOJIEKYISIPHOM MacChl BELIECTB, MacCOBOM
JOJM DJIEMEHTOB IO XUMHYECKHM (opmyrnaMm. BbluncieHue MOISpHOM Macchl BellecTBa. 2.
Omnpenenenne Macchl BELIECTBA 110 H3BECTHOMY €r0 KOJIMYECTBY U HA00OPOT.

Tema TBOpueckoii paboTel. MimrocTpupoBaHue NOI0KEHUNH aTOMHO-MOJIEKYJISIPHOTO YUSHHS.



Tema 2. Xumnueckue siBJIeHUsI B CBeTe ATOMHO-MOJIEKYJISIPHOTO YueHus (6 1)

CyIIHOCT XMMHUYECKHUX SIBJICHUH B CBETE€ aTOMHO-MOJIEKYJISIPHOTO ydeHus. IIpusHaku mporexanus
XUMUAYECKUX peakuuid. [IpuunHbl 1 HampaBieHHUs] MPOTEKAHUS XUMUYECKUX peakuuid. IlonsTre 06
SHTPOINUU U BHYTpeHHEH »Hepruu BemiectBa. OOpatuMocTh XMMHUYECKUX peakuuil. IIpeBpamienue
SHEPIUM IIPU XMMHMYECKUX PEAKLHUAX, YCIOBHUS IIPOTEKAaHUS XUMHUYECKUX pEaKUuHd, 5K30- U
SHAOTEPMHUUYECKUE PEAKIMH. 3aKOHBI COXPAaHEHMS MAcChl U DHEPrMM, UX B3aUMOCBSI3b B 3aKOHE
coxpaHeHus Marepuu. CoCTaBlI€HHE YpaBHEHMM XMMHUYECKMX peakuuil. PacueTsl 1o ypaBHEHUSIM
XUMHMYECKHX peakuui. Tumbl XUMHYECKHX pPEaKLU: pPa3loXKCHMs, COEAUHEHHs, 3aMEILEHUs,
obmena. O0o0IIeHNe 3HAHUN 0 XUMUYECKUX PEaKIIHSIX.

HemoHnctpauuu. 1. [Ipu3Haky npoTekaHus XMMHUYECKUX PEaKLMW: HarpeBaHUE MEJHOMN IPOBOJIOKH;
B3aMMOJCICTBUE PACTBOPOB €IKOI0 HAaTpa U XJIOPUAA MENH; B3aUMOJECHCTBUE PACTBOPOB YKCYCHOM
KHCJIOTBI M THUApOKapOOHaTa HATpUs; B3aUMOJEHCTBHUE PACTBOPOB XJOPHOTO jKejie3a M KpacHOM
KPOBSIHOM COJIM; PAaCTUPAHHUE B CTYIIKE IOPOILIKOB XJIOPUJA aMMOHHS U rallleHOW nM3BeCcTH. 2. Tursl
XUMHUYECKHAX PEAKLUN: pa3IoKEHUE MAIIAXUTA; B3aUMOJECHCTBHE Kele3a ¢ paCTBOPOM XJIOpUAA MEIH
(II), B3aumozeiicTBUE paCTBOPOB €IKOI'0 HATPA U XJIOPHOTO JKeJle3a.

PacuerHble 3amaum. Boruncienne mo XMMHUYECKUM YpPaBHEHHUSIM MacC, KOJIMYECTB BEIECTB: a)
BCTYMHUBIIUX B PEaKIHI0, 0) 00pa3oBaBIINXCS B PE3YIbTaTEe PEAKIIUU.

Tema 3. Metoabl xumuu (2 4)

[TonsTre 0 MeToNle KaK CPEJCTBE HAyYHOI'O MO3HAHUSA ACUCTBUTEIBHOCTU. MeETObl, CBA3aHHbIE C
HEMOCPEJCTBEHHbIM H3yUY€HHEM BEIIECTB: HaOIIO/IeHUE, ONMCAaHUE, CPaBHEHHE, HKCIEPUMEHT.
AHanu3 U CHHTE3 BELIECTB — JKCIIEPUMEHTaJIbHble METOAbl XUMHH. [IoHsATHE 00 MHIMKAaTOpax.
Teopernueckoe 0ObsCHEHHE, MOAEIUPOBAHME, MPOrHO3UPOBAHME XHUMHUYECKUX  SIBJICHUH.
XuMUYecKui A3bIK (TEPMUHBI U Ha3BaHUs, 3HaKU, (OPMYJIbI, YPAaBHEHHUSI), €r0 BakHeire QyHKIUN
B xumuuyeckod Hayke. CrocoObl BBIpaXEHHS 3aKOHOMEPHOCTEH B XUMHHM (KauyeCTBEHHBIH,
KOJIMYECTBEHHBIM, MaTeMaTHuecKui, rpaduyeckuil). XHUMHUYECKHUE OMNbITBI U H3MEpPEHHUs, HX
TOYHOCTh. EnuMHUIBI M3MepeHud, Hambojee 4acTO MCIOJb3yeMble B XUMHUH. PacueTsl B XUMMH,
KOJIMYECTBEHHbIE XUMUUECKUE 3aJaUH.

JladopaTopusie onbIThl. 1. OncaHne BEMIECTB MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS. 2.
MopenupoBaHue XUMHYECKUX O0BEKTOB € TIOMOIIBIO TNIOCKOCTHBIX M 00BEMHBIX MOJICIICH.

demoncTpauun. 1. VccrienoBanne Qpu3nyeckux U XMMHUYECKHX CBOWCTB BellecTBa (BOJABI, IMHKA
win ap.). 2. HaGnroneHne u onucaHre XMMUYECKOW peakiuu (B3auMOACWCTBHE IIMHKA C COJSTHON
KHUCJIOTOM WU Jp.).

Pacyernble 3agaum. 1. Bpeluncnenus, cBsi3aHHBIE C IE€PEBOJOM €IMHMUI] B MeEXAyHapOIHYIO
cucremy eaunun (CH). 2. Iloctpoenue rpadukoB 1 TaOIUI IO UMEIOIUMCS TaHHBIM O KOJIMYEeCTBaX
BEILIECTB, PACXOAYIOIINXCS WX MOTYYArOIIUXCS B XMMHUYECKUX PEAKIUAX.

Tema 4. BeurecTBa B OKpY Kaolieil HaC MpUpojie U TexHuke (6 1)

BemecTBa B mpupo/ie: OCHOBHBIE CBEICHUS O BEIIECTBEHHOM cocTaBe reocdep u kocmoca. [lonsarue
o texHochepe. Unucteie BemectBa u cMmecu. CTENEeHb YHCTOTHI U BUABI 3arpsS3HEHUS BEIIECTB.
[loHsiTHE O TOMOTEHHBIX M TE€TEPOreHHBIX cMmecsX. Paznenenue cmeced. OuncTKa BElIECTB —
(bunpTpoBaHUE, AUCTHLIANNSA, KPUCTAUIM3ALMs, SKCTpardupoBaHue, XpomaTtorpadus, BO3TOHKA.
Wnentudukaius BEMeCcTB ¢ TOMOIIBIO ONPEICTICHHS TEMIIepPaTyp IIaBICHUS H KUTICHHS.

BemectBa B Texnuke. [lomydyeHue BemecTB ¢ 3aJaHHBIMH CBOWMCTBAMH — OCHOBHas mpoOiema
xumuu. [loHsTHE O BeleCcTBAaX Kak O ChIpbe, MaTepHaliax U MpOAyKUKU. BeniecTBa opranndeckue u
Heoprannyeckue. [lepBoHavanbHble CBEACHUS O XUMHUUYECKON TexHOJIoruu. [ImanerapHblii Xapakrep



BIIMAHMS TEXHUKHM Ha OKpyXawouyr cpeny. IIpupomooxpaHHUTENpbHOE 3HAYEHUE OYUCTHBIX
COOPY’KCHHMH U DKOJIOTHYECKU YACTBIX TEXHOJIOTHH.

[TonsiTHEe O pacTBOpax Kak FOMOTEHHBIX (PH3UKO-XUMHUYECKUX CHCTEMax. 3HAYCHHE PACTBOPOB IS
KU3HH YEJIOBEKa, CEIIbCKOXO3SHCTBEHHOTO W MPOMBIIUICHHOTO IPOU3BOJCTBA. PacTBOpUMOCTh
BelecTB. BriusiHue TeXHOC(EPHI Ha MPUPOIHBIE TIPECHBIC U MOPCKUE BOABI. DaKTOPHI, BIUSIONINAE HA
pPacTBOPUMOCTh TBEPJBIX BEIIECTB M Ta30B. V3MeHEHHE pacTBOPHUMOCTH KHCIOpPOJa B CBSI3U C
sarpsisHeHueM  Boa. Koaddunment pacrBopumoctd. CrnocoObl  BBIPAKEHUS KOHIIGHTPAIUU
pPacTBOPOB: MaccoBast J0JIsI, MOJISIPHAST KOHIICHTPAITHSL.

Jdemoncrpanun. 1. Paznenenne cMecedl pasJMYHBIMA METOJAMHU: METONOM OTCTAaMBaHUSA; C
MOMOIIBIO  JICTUTENIbHOM BOPOHKM; METOAOM KOJIOHOYHOW Xpomarorpaduu. 2. Kosmrekuus
pasnuyHbIX cOpTOB HedTH, KameHHoro yriud. 3. Kosulekuus NOpUPOIHBIX M CHHTETHUYECKUX
OpraHudeckux BemiecTB. 4. PacTBopeHHe BENIECTB C PA3IMYHBIM KOA(P(PHUIIMEHTOM PaCTBOPUMOCTH.
5. YcnoBus u3MeHEeHUs pacTBOPUMOCTH TBEPJBIX U ra3000pa3HbIX

BemecTB. 6. TerutoBeie >(PQEKTHl NPU PACTBOPEHUHU: PACTBOPEHHE CEPHOW KHCIOTBI, HHUTpATa
aMMOHMS,

IIpakTnueckue 3aHATHA. |. Ouucrka BemecTB MeTogaMHM (GWIBTPOBAHMS, KpHUCTALIM3ALNY,
IIEPETOHKH, BO3TOHKH, XpoMaTorpaduu, skcTparupopanus (2—3 u).

1. TlpuroroBieHue pacTBOPOB 3aJaHHON KOHIICHTPAIUH.
2. VI3yueHue pacCTBOPUMOCTH BEIIECTB.

Pacuernbie 3agaum. . IlocTtpoenue rpadukoB pacTBOPUMOCTH BEUIECTB NPU PA3IUYHON
temneparype. 2. HMcnonb3oBaHue TpauKOB pPacTBOPUMOCTH JJIi pacuyeToB Ko3(pQHIHEeHTOB
pacTBOPUMOCTH BeIeCTB. 3. BblunciaeHne KOHIEHTpAIM PacTBOPOB (MacCOBOW JI0JIM, MOJISIPHOI)
[0 Macce pacTBOPEHHOr0 BellecTBAa U 00beMy WIM Macce pactBopurens. 4. Boruncienue macchl,
00beMa, KOJINYECTBA PACTBOPEHHOI'O BELIECTBA M PACTBOPUTEINS IO ONPEAEICHHON KOHLEHTPALUH
pacTBopa.

Tema 5. IlonsaTue o rasax. Bosayx. Kuciopoa. I'openne (7 1)
[TonsTue o razax. 3akoH ABoraapo. Bo3nyx — cmeck ra3oB. OTHOCHUTENbHAS IJIOTHOCTH Fa30B.

Kucnopon — xumudeckuii 31eMEHT M TIPOCTOe BemecTBO. McTopusi oTKphITHS Kucioponaa. Cxema
onbiToB /1. Ilpuctin u A. JI. JlaByasse.

Amnorponusi. O30H. 3HaueHue 030HOBOTO ciosi 3emun. [IpobiiemMa HapylieHHs] €ro 1EeTOCTHOCTH.
[ToBeIIEHNE COAEpKAHUS 030HA B IPU3EMHOM CIIO€ aTMOCHEPHI.

HonyquHe Kucjaopoaa B IMPOMBINIJICHHOCTH H J'Ia60paT0pI/II/I. XUMHYECKHE CBOMCTBa KucJopoaa.
Hpoueccm rop€HuA U MEAJICHHOI'O OKUCIICHUS. HpI/IMeHeHI/Ie KHCJIopoJa.

Atmoctepa — BozaymiHas obonouka 3emiu. TeHIeHIMHM U3MEHEHHs cocTaBa Bo3ayxa B XX B.
OcCHOBHbIE HCTOYHUKM 3arpsi3HeHUs aTtMmocdepbl. TpaHCHOPTHBIM MepeHoC 3arpsA3HEHUH.
Kpyrosopot kuciopoza B npupojae. O BceMUpHOM 3aKoHE 00 aTMocdepe.

Jemoncrpauuu. 1. ITomyyenue kucnopona. 2. Cxuranue B atMocdepe KUCIopoaa, Cephl, YIis,
KpacHoro ¢ocdopa, HaTpus, xenesa.3. OnbIThl, MOATBEPHKAAIOIINE cOCTaB Bo3ayxa. 4. ONbITH 1O
BOCIUIAMEHEHUIO U TOPEHUIO.

Pacuernbie 3amauyu. 1. OmnpeneneHre OTHOCUTEIBHOW IUIOTHOCTM Ta30B IO 3HAYEHUSM HX
MOJICKYJSIpHBIX Macc. 2. OmpeneneHHe OTHOCHUTEIbHBIX MOJEKYISIPHBIX Macc Ta3000pa3HbIX
BELIECTB 110 3HAYEHHUIO UX OTHOCUTEIBHOM MJIOTHOCTH.



Tema TBopueckoii padoThl. cTounuku 3arps3HeHust aTMOC(EpPhI U CIIOCOOBI €r0 MPEOA0TICHUS.
Tema 6. Kiaccol Heopranudeckux coequnenunid (114)

Oxcuznpl — cocTaB, HOMEHKJIATypa, kiaccuduxauus. IloHATHE O TMIpOKCHAAaX — KHCIOTax MU
ocHoBaHUsAX. Ha3zBanus u cocraB ocHoBanuil. ['mapokcorpynmna. Kinaccudukanus kuciaor (B T. 4.
OpraHMYecKue M HEOpraHWYecKHue), MX cocTaB, HazBaHusa. CocraB, Ha3BaHMA COJIeH, IpaBHia
COCTaBIJICHUS (POPMYII COJICH.

XUMHYECKHE CBOMCTBA OKCUIOB. BiMsiHUE cocTaBa KUCIIOT Ha XapaKTep WX CBOKMCTB (Ha MpuMepax
COJIIHOM M cepHOM KkucioT). OOmmMe XMMHYECKHe CBOMCTBA KHUCIOT. PacTBOPUMOCTH KHCIIOT.
Kucnorueie noxan. ®u3nyeckue CBOMCTBA U CIIOCOOBI TOTyUCHHUS IIeIouei. XMMUYECKHEe CBOWCTBA
coJiel (B3aMMOJICCTBUE PACTBOPOB COJIEW C pacTBOpaMHM Iiejoueid U Merauiamu). ['eHeTmueckas
CBSA3b KJIACCOB HEOPraHWYECKUX coeauHeHui. AmdorepHOoCcTh. OKCHIABI W  THAPOKCHU/IBI,
obnanmatomue  am(poTepHbIMH  cBoWicTBamMu.  Kitlaccupukamus  HEOPraHWYECKHMX  BEIIECTB.
[Tepnonnueckoe M3MEHEHHE CBOWCTB XMMHUYECKHMX JJIEMEHTOB M WX COCAMHEHUH (HA TpUMeEpe
OKCHJIOB, TUJIPOKCHUIOB M BOJIOPOIHBIX COSAMHEHUN ).

demoncTpanuu. 1. OOpa3upl CcOeAMHEHUNW — TMPEACTABUTENEH KJIACCOB KHUCJIOT, COJIEH,
HEpPacCTBOPUMBIX OCHOBAHHUU; WIEN0YEil; OKCHUIOB. 2,'OnbIThl, WIIIOCTPUPYIOIINE CYLHIECTBOBAHUE
TCHCTUYECKOW CBS3M MEXIy coeauHeHUsMu (ocdopa, yriaepoma, HATpus, KaiabIus. 3.
BzaumoneiictBue kanbuuss W HaTpus C Boaou. 4. JledictBue UHAMKATOPOB. 5. OIBITHI,
WJUTIOCTPUPYIOLIME XUMHUYECKHE CBOWMCTBA OTACJIBHBIX KJIACCOB HEOPTraHUYECKHX COCIUHEHHM. 6.
OOpasupl MPOCTHIX BEIIECTB M HUX COEIWHEHUN (OKCUIOB W THUAPOKCUAOB), 0Opa30BaHHBIX
3JIEMEHTaMU OJHOTO MEPUOJa.

JlabopaTopuble onbIThl. 1. Paccmorpenue o6pasnos okcunos (yraepoaa (IV), Bogopona, dpocdopa,
Meau, Kalblys, 'kene3a, kpemHus). 2. HabntoneHne pacTBOpUMOCTH OKCHJIOB allOMUHUS, HATpUs,
KaJIbLIMS U MeIu B Bojie. 3. OmnpeneneHue cpeabl NOJIyYeHHBIX paCTBOPOB € TOMOIIBIO UHIUKATOPA.
4. PaccMoTpeHme 00pa3IoB CoJiel U OMpeieJIeHuEe UX PacTBOPUMOCTH. 5. B3anumoseiicTBre OKCHIO0B
Kaneius U (Gocdopa ¢ BOJOH, ompenereHHe xapakTepa oOpa30oBaBIIETOCS OKCHIA C MOMOIIBIO
uHaukaropa. 6. B3aumoneiictBue okcumoB menu (II) u nmHKa ¢ pacTBOPOM CEpHOM KUCIOTHI. 7.
[lonyyenue yriaekucinoro rasa M B3aUMOJEHCTBHE €ro C HU3BECTKOBOM BOjoH. §. MccnemoBanue
CBOMCTB COJISTHOM M CEPHOM KUCIJIOT C UCIIOIB30BAaHUEM HMHAMKATOPOB. 9. B3aumoieiicTBue MeTamioB
(MarHmsi, IIMHKA, *Kene3a, Meau) ¢ pactBopamMu KUcHoT. 10. M3mMeHeHue okpacku MHIMKATOPOB B
pactBopax menoueid. 11. BzaumopeiicTBue pacTBOPOB KHUCIOT co mienodamu. 12. B3aumoneiictBue
PacTBOPOB KUCJIOT C HEPACTBOPUMBIMU OCHOBaHUAMH. 13. [lonyueHne HepaCTBOPUMBIX OCHOBAHUI 1
HCCTIEIOBAaHUE UX CBOMCTB (HA IPUMEPE THAPOKCH/IA IIMHKA).

IIpakTHyeckune padorsl. 1. MccrenoBanne CBOMCTB OKCHJIOB, KMCIIOT, OCHOBAaHUM.

Pazgen II. XumMuveckue 3j1eMeHThI, BelIeCTBA U XMMHYECKHE PeaKUUu B CBeTe JJIEKTPOHHOM
Teopuu (24 4.)

Tema 7. Ctpoenue atoma. Sinepubie peakuum (3 1)
Crpoenue atoma. [Toctynatsl bopa. CTpoeHHe 3/1eKTpOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB: 3-, p-,

IleMOHCTpaHI/II/I. 1. Mogenu aToMOB Pa3JINYHbIX 3JICMCHTOB.

Tema 8. Ilepuonnyeckuii 3aK0H U nepuoanveckas cucrema 3jaeMeHToB JI. . Menaeneesa (3 )

CBoiicTBa XMMHYECKHUX JJIEMEHTOB M WX u3MeHeHws. Kiaccupukamusi XUMHYECKUX SJIEMEHTOB.
OTkpbiTHE TIepuOIUYecKoro 3akoHa. CTpOeHHE aTOMOB AJIEMEHTOB MaJbIX M OOJBIIMX MEpPUOJIOB,



[JIaBHBIX M TOOOYHBIX moArpymi. DopMymupoBKa MEPHOJUYECKOrO 3aKOHA B COBPEMEHHOMU
TpakToBKe. [lepnoanueckas cuctema B cBeTe CTpoeHuUs: aToMa. PU3NYECKUI CMBICT HOMEPA Meproa
u rpynnsl. CeMelcTBa 3J€MEHTOB (Ha MpPUMEpax IIEJIOYHBIX METaIOB, TajOor€HOB, MHEPTHBIX
ra3oB). XapakTepUCTUKa XUMUYECKUX CBOMCTB 3JIEMEHTOB IIABHBIX MOJATPYII U MEPUOAUYHOCTD UX
W3MEHEHUS B CBETE 3JIEKTPOHHOTO CTPOCHMS aTOMa. DJIEMEHThI, COCIUHEHUSI KOTOPBIX MPOSBIISIOT
amporepHbie cBolcTBa. OTHOCHUTEIBHAS AIICKTPOOTPHIATENBHOCTE 3eMeHToB (0OD0). Obmas
XapaKkTEpUCTUKA DJJIEMEHTa Ha OCHOBE €ro IOJOXKEHUs B Iepuoauueckon cucreme J[. U.
MenzeneeBa. 3HaueHUE TMEPUOJUYECKOrO0 3aKOHA JJs pa3BUTUA HAyKU M TEXHHUKH. Poib
MEPUOIMYECKOTr0 3aKOHA B CO3/JaHUY HAYYHON KapTUHBI MUDA.

demoncTpauuu. 1. HabGop cmaiinoB, xomorpamm, tadnui «llepmogudeckuii 3aKOH U CTPOCHUE
atoMay. 2. JlemoHcTparusi oOpa3IloB IIEIOYHBIX METaNIOB W TajoreHoB. 3. B3aumoneicTBue
IIEJIOYHBIX METAJUIOB M TaJOr€HOB C IMPOCTHIMH W CIOKHBIMH BemectBamu.4. Mccienoanue
CBOMCTB aM()OTEPHBIX THIPOKCHJIOB U IIEITOYCH.

Tema 9. Xumu4ecKkas CBSI3b M CTPOEHHE BENIECTB B CBeTE YJIEKTPOHHOI Teopuu (4 1)

BanenTHOE COCTOsSIHME aTOMOB B CBETE€ TEOPHUM 3JIEKTPOHHOI'O CTPOCHHS. BaleHTHbIE 31€KTPOHBI.
Xumuueckasi CBsi3b aToMoB. KoBajieHTHas CBs3b M MeXaHH3M ee oOpaszoBanusi. HemossipHas u
MOJISIpHAsI KOBAJIEHTHAs

cBsi3b. CBOMCTBA KOBAJIEHTHOH CBS3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyibl BewecTB. MoHHas
CBSI3b U ME€XaHMU3M ee 00pazoBaHus. CBoiicTBa HOHOB. CTENIEHb OKUCIICHMSL.

[Ipupona xumuyeckol cBs3M W €€ TUlbl. OTHOCHUTEIBHOCTh THUIOJOTUM XUMHUYECKOH CBSI3HU.
Bnuguue trna XuMUYECKOU CBA3M HA CBOMCTBA XMMHUUYECKOTO COEIUHEHMS.

KpI/ICTaJ'IJ'H/ILIeCKOC CTPOCHUC BC€IICCTB. KpI/ICTaIIJ'II/I‘IGCKI/IG PCIICTKHU: aTOMHas, MOHHAasd,
MOJICKYJISIpHAA — U UX XaPaKTCPUCTHUKHU.

YPOBHI/I XHUMHYCCKOU oprann3anr BEUICCTB. 3aBUCHMOCTH CBOMCTB BCIHICCTB OT UX CTPOCHUS.

Tema TBopueckoii padoTbl. PaccMoTpeHue 1 aHaN3 B3auMOOOYCIIOBIICHHOCTH COCTaBa, CTPOCHHS,
CBOWCTB BEIIIECTBA U €T0 MPAKTUYECKOTO 3HAUCHUS (Ha JII0OOM IIpUMepe).

Tema 10. XuMu4yecKkHe peakuMd B CBeTe JJIEKTPOHHOH Teopun. OKHCIUTEIBHO-
BoccTaHoBUTe/IbHBIEe peakuuu (OBP) (4 u)

dusnueckas CYITHOCTDH XUMHYECKOMN pCaKkuu.

OnexTpoHHble ypaBHeHUs Jlptouca. Peaknum, mporekaroomue ¢ HU3MEHEHHEM M 0e3 H3MEHEHHs
creneHerd okuciaeHus. OBP. Ilpomeccel OKHCIEHHMS U BOCCTaHOBJIEHHUS; HUX €IMHCTBO U
npoTuBONoOJI0XKHOCTh. CocraBnenue ypaBHeHuid OBP. PaccranoBka koadduimentos B OBP
METOIOM 3JIeKTPOHHOTO OanaHca. Obmias xapakrepuctiuka OBP.

Knaccmbnxaunﬁ XHUMHUYCCKUX pCaKHI/Iﬁ B CBCTC BHCKTpOHHOﬁ TCOpHUU.

IleMOHCTpaIII/[l/[. HpI/IMepBI OKHUCJINUTECIIBHO-BOCCTAHOBHUTECIIbHBIX peaKuHﬁ Pa3jIMYHBIX THUIIOB!:
TOpeHHue BEIIeCTB, B3aUMO/ICHCTBHE METAJUIOB C TaJIOTeHaMH, CEpoii, a30TOM (00pa3oBaHHe HUTPUTA
JIUTHS), pAaCTBOPAMH KHUCIIOT U COJIEH.

Tema 11. Bonopoa u ero BaxHeiue coefuHeHus (3 1)

Bonopon B kocMmoce. Snepnbsie peakuuu Ha Connue. Bogopon B 3emnol npupoge. Ilonydenue
BOJIOpOJa B labopaTopuu. Bogopos — XUMHUYECKUH 37€MEHT U IPOCTOE BEIIECTBO. DHEPTUs CBSI3U
B MoJeKyse Bojopozaa. Msoromsl Bomopona, dusnueckre M XMMHUYECKHE CBOMCTBA BOIOPOAA.
Bonopoan B OBP. Ilpumenenue Boaopopaa. IIpomsinuieHHOE mojiydeHue Bojoponaa. Bomopong —



9KOJIOTUYECKH YHMCTOE TOIUIMBO M TMEPCIEKTUBBI €ro Hcrnojib3oBaHus. OKCUi BOJOpoAa — BoOAa:
COCTaB, MPOCTPAHCTBEHHOE CTPOEHUE, BOJOPOJHAs CBA3b. DUBNKO-XMMHUYECKHE CBOMCTBA BOJIBI.
W3oTtomHbIil cocTaB Boabl. Tskenas Boja U 0COOCHHOCTH ee cBoMCTB. [lepokcua Bojiopoaa: cocras,
CTpOCHUE, CBOMCTBA, IPUMEHEHUE, TTe-pokcu Bogopoaa B OBP.

Hdemouncrpanuun. 1. [Tonyduenne Bogoposa B taboparopuu. 2. 3apsaka anmapata Kunma. 3. Jlerkocts
Bogopoaa. 4. Jluddysus Bogoponaa. 5. 'openue Bogopoaa.6. BoccranoBiienre Meau U3 €€ OKCUia B
TOKE BOJIOpO/IA. 7. O1bBITHI, MOATBEPKIAIOIINE XUMUYCCKHE CBOICTBa BO-
Il 8. XMMUYECKUE CBOMCTBA IEPOKCH/IA BOIOPOA.

IMpakTuyeckue padorsl. 1. [lonyueHue Bogopoa u U3ydeHHUE ero CBOMCTB. 2. BoccTaHOBUTEIbHBIE
CBOIWCTBA BOJIOPO/IA.

Tema 12. T'anorensi (5 9)

XapakTepucTHKa rajJoreHOB KaK XMMHUYECKHX 3JIEMEHTOB M MPOCTHIX BellecTB. CTpOeHHE aTOMOB
rajoreHoB. HaxoxaeHnue rajioreHoB B npupoje. Ouzndeckue 1 XUMUYECKHE CBOMCTBA TAJIONE€HOB.
[Tonydyenue xiopa M XJIOpOBOAOpoAa B Jaboparopud ¥ NPOMBIIUIEHHOCTH. buonorundeckoe
3HAYEHHUE TraJOr€HOB. ['aJIOreHbl U OTPABJISIONINE BEIIECTBA.

Jemouncrpanuu. 1. [Tonmyuenue xyiopoBoaopoaa peakipeii oOMeHa U pacTBOpEHHUE ero B Bofe. 2.
B3aumopeiicTBue pacTBopa H0Ja C KpaxmalioM.

JlaGopaTopHble onbIThl. Pacrio3HaBaHue COMSIHON KUCIOTHI, XJIOPUIOB, OPOMHUIOB, HOIAIOB.

IIpakTuyeckne 3ansaTus. 1. [lonyyeHue consTHOM KHCIOTBI M ONBITBI € Hel. Pemienue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TemMe «l amoreHb».

PacuerHnsble 3aga4yu. Beruncnenne 0o0beMa ra3oB 110 KOJIMYCCTBY BCIICCTB.

O0o0menue 3HaHUMH 0 HauOoJiee BaKHBIX XAPAKTEPHCTHKAX BeIIECTB W XMMHYECKHX
npoueccos (2 u)

XapakTepucTuKa XHMHUYECKOrO 3JIEMEHTa (COCTaB, CTPOEHHUE, IIOJIOKEHHWE B IEPUOIUYECKON
cucreme). OU3nMKo-XMMUYECKHE CBOMCTBA BEIIECTB HA IPUMEpaxX BOAOPOJa, KUCIOPOAA, XJIOpa.
OcCHOBHbBIE XapaKTEPUCTUKHU XUMHUUYECKUX PEaKLUI: TUIIbI peakluil, BO3BMOXKHOCTh U HalpaBJICHUS
IIPOTEKAHUS.

Hekoropeie TpeOoBaHMS K CBIPBIO XUMHYECKOW IPOMBIIIIEHHOCTH (pacnpoCTpaHEHHOCTb,
HKOHOMHYHOCTB, Y100CTBO JOOBIYM U TPAHCIIOPTUPOBKHU) HA IPUMEPE BO3/lyXa, BO/bI, CHIIbBUHUTA.
Hekortopeie TpebGoBaHMsI K MPOW3BOJCTBEHHBIM XHMHUYECKUM IpoleccaM (3KOHOMHUYECKHE,
TEXHOJIOTUYECKHE, OJKOJIOIMYECKME) Ha IpUMepax IOJy4eHHs  BOAOPOAA,  KHUCIOPOAa,
XJIOPOBOZOPOAA.



Conep:xanue Kypca 9 kiace (2 4 B HefIent0, Bcero — 68 )

IToBTOpeHHEe OCHOBHBIX BONPOCOB M3 Kypca 8 kiacca (2 yaca)

XUMHYECKHUE 3JIEMEHTHI U UX cBoicTBa. [leproauueckuii 3aKkoH. 3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB 3JIEMEHTOB B IIEpHOAAX U rpymnmnax. OCHOBHBIE KJIACChl HEOPTraHUYECKUX COEAUHEHNN. THIIbI

XUMHUYECKUX peakunid. XumMuueckoe ypaBHeHue. OCHOBHBIE TUIIBI XUMUYECKHX 3ajau.

Pazngen 1. Teoperuueckne ocHOBbI XxuMuu (14 yacos)

Tema 1: XumuyecKue peakyuu u 3dKOHOMepHOCMU ux npomeKaHus (3 vyaca)

TemnoBoit 3¢ ekt xumuueckux peakuuid. Tepmoxumudecknue ypaBHeHus1. CKOPOCTh XUMHUECKOM

peakmuu. GakTopkl, BIUAIONINE HA CKOPOCTh peaknuid. Karanus. 3akon nerictBust macc. OOpaTumbie

peakuuu. XumMuueckoe paBHoBecue. CmelleHne xumuueckoro pasHosecus. [Ipunnun Jle HlaTenbe.

PacyerHble 3a1aun

1. Pacdyersl 0 TEPMOXMMHUUYECKUM yPABHEHUSIM.

2. BeblunciieHre BBIXO/A MPOAYKTA OT TEOPETUUCCKHA BO3MOKHOTO.

ITpakTuyeckas pabora Nel BriusiHue pa3znuyHbiX (PakTOPOB HAa CKOPOCTh XUMHUYECKON PEeaKLnu.

JeMoHncTpanyu

1. Topenue cepsl ¢ KeIe30M.

2. W3nenwust U3 METAJUIOB, MTOIBEPTIINECS KOPPO3HH.

3. 3aBHCHMOCTb CKOPOCTH PEAKIMU OT KOHICHTPALUH PEarupyroIiX BEIIECTB Ha IIPUMepe
peaxkuuy IUHKA ¢ pa30aBICHHBIM U KOHIIEHTPUPOBAHHBIM PACTBOPOM COJITHOM KHCIIOTHI.

4. 3aBHCHMMOCTb CKOPOCTH PEaKIIMU OT TEMIIEPATYpPhl HA IPUMEPE PEAKIIMU IPaHYIIbI IUHKA C
pa30aBICHHBIM PACTBOPOM CEPHOM KHCIIOTHI C HArpeBaHUEM U 0€3 HarpeBaHuUs.

5. 3aBHCHMOCTB CKOPOCTH PEaKIXH OT IMPHUPOIbI PEArHPYIONIMX BEIIECTB HA IPHUMEPE PEaKIHU
LIMHKA U MarHus ¢ pa30aBIeHHbIM PACTBOPOM COJISTHON KUCIIOTBHI.

6. 3aBHCHMOCTH CKOPOCTH PEaKIMU OT ACHCTBHS KaTalinu3aTopa Ha IpUMepe pa3ioKeHHs
MEpPOKCHJIa BOJIOPOAA MTPH IEHCTBUU MOUAA KaUs.

7. BiusHUE KOHIEHTPALUK PEarnpyroIUX BEIIECTB HA XUMHUECKOE paBHOBECHE (Ha pUMepe
peakiuu xyopuna xxenesa (I1I) ¢ ponanumom kamus).

Jlaboparopnas paboTa
1. Peaxnums rpaHysbl IMHKA W IIAHKOBOM MBUTH C KUCJIOTOH, BIMSHUE HArPEBAHHS HA CKOPOCTh

XMMHYECKON PEaKIuu.

Tema 2: Teopusa anekmpoaumuyeckoli duccoyuayuu (11 yacos)

Caenenus o pacTBopax. DJIEKTPOIUTHI U HEANEKTPOIUTHL. MexXaHu3M 3JI€KTPOIUTHUECKON

nucconuanuu. ['uapartanus noHos. O61mue cBoiicTBa HOHOB. CUIIBHBIE U ClIa0ble JIEKTPOJIUTHL.

OOMeHHBIe peaKIH TEKTPOIUTOB. XUMHUYECKHE CBOMCTBA KUCIIOT, COJIEH U OCHOBaHUM B CBETE

TEOPHUH IIEKTPOIUTHYECKON Trcconuann. [ uapons comnen.

PacyerHble 3a1aun

Pacyersl o XMMHUYECKUM ypaBHEHUSIM, €CJIM OJTHO U3 PEarpyroIIKX BEIIECTB JaHO B U30BITKE.

IIpakTuyeckas pabora Ne2 Pemenue sKkCiepMMEHTaIbHBIX 3a/1a4 [0 TEME.

JleMoHCTpanuu

8. WcnbITaHue BEIIECTB HA 3JIEKTPUUECKYIO TPOBOTAMOCTE.

9. Twuapararus u AeruapaTanysi HOHOB Ha IPUMepe OE3BOTHBIX COJIEH M KPUCTAIUIOTH/IPATOB.

10. M3yuenwe 371eKTPOIIPOBOTHOCTH KOHIIEHTPUPOBAHHBIX PACTBOPOB aMMHaKa, YKCYCHOM KHCITIOTHI
1 PacTBOPA, OJYYEHHOTO B PE3YJIbTATE UX CMEIINBAHMUS.

11.3aBUCHUMOCTB 3JEKTPOITPOBOHOCTH PACTBOPA YKCYCHOM KHUCIIOThI OT KOHIICHTPAI[HH.

12. Peakinu HOHHOTO 0OMEHa, TIPOTEKAIOIIHE ¢ 00pa30BaHUEM OCAJIKa, Ta3a, PEaKIIHs
HEUTpaIU3allH.

13. Peakiun HOHHOTO OOMEHA C Y4aCTHEM KHCIIOT.




14. PacTBopuMbIe U HEPACTBOPHMbIE OCHOBAHHUS, PEAKIIUH, ICMOHCTPUPYIOLIHE XUMHUCCKHE

CBOMCTBA PaCTBOPUMBIX U HEPACTBOPUMBIX OCHOBAaHUM.

15. Conn, ux pacTBOpBI, peakilii PaCTBOPOB COJICH KaK AJICKTPOJIUTOB.
16.3MeHeHne OKpACKH HHANKATOPOB B PACTBOPAX KUCIIOT, IIEI0YEH 1 COJIeH (THIPOIIU3).
JlaGopatopHas paboTa
2. Wsyuenue pactBopumocts BemecTB (NaCl, NapCOs, S, |2) B pa3nuuHbIX pacTBOPUTENISIX
(Boma, OEH3HH).

TBopueckas pabora 3HaueHUE HAYIHON TCOPHH TSI TIOHUMAHHS OKPYKAIOMIET0 MUpa, HAYYHOU U

MPAKTUYECKON JIeATEIbHOCTH.
Pa3zden 2. 3nemeHmMbI-HeMemannol u ux eaxcHeliuwiue coeduHeHusa (24 yaca)

Tema 3: O6waa xapakmepucmuKka Hememannoe (3 yaca)
[TonoxxeHue 31eMEHTOB — HEMETAJUIOB B Iepuoauyeckoit cucreme . . Menaeneesa.
OcoOenHoctu cTpoeHus ux aToMoB. [IpocTrie BemecTBa — HeMeTalibl. Aorponus. O61ue
CBOMCTBA, OJy4E€HUE U IPUMEHEHNE HEMETAIIIOB (Ha IpUMeEpe XJIopa, a30Ta, cepbl). BonopoaHsie
coequHeHNs HeMeTaioB. OKCUAbl HEMETAJUIOB U TUIPOKCU Il HEMETAIITIOB.
JeMoHncTpanyu

17. CocTaB U CTpO€HHE aTOMOB HEMETAJUIOB, X PACIPOCTPAHEHHOCTh B IPUPO/IE.

18. OOpa31bl MPOCTHIX BEHICCTB-HEMETAIUIOB U UX COCTMHEHUMN.

19. Komnekuust «["amoreHsn».

20. DNEeKTpONPOBOJAHOCTh HEMETAJLIIOB.

21. Bosronka iiosia, moiay4eHue BOJOpoia, XJIopa.

22. Tlony4yeHue raz000pa3HOro XJIOPOBOAOPOA, PACTBOPEHHE B BOZE (ONBIT «DOHTAHY).
Tema 4: I[loozpynna Kucnopooa u ee munuyunsle npeocmagumenu (7 4acoes)
Xapaxkrepuctuka npeacraButeneir VIA rpymnmnsl anemenToB. Kucinopon u o30H. Cepa —
npencraButenb VIA-rpynmnsl. Ajutotponus U cBoicTBa cepbl. CoeanHenust cepbl. CepHast KMUCIIOTa.
Cynbdarsl. KauecTBeHnHas peakius Ha cynbdar-uos. [Ipon3BoIcTBO CEpHOI KHCIOTHI.
JeMoHncTpanyu
17.TIpocThie BemecTBa XalIbKOTEHBI U KX COCTUHEHHUSI.
18.Tlony4enue 030Ha B 030HATODE.
19.Topenue BelecTB B KHCIOPO/IC.

20. O6pas3iisl aTOTPOITHBIX MoAUBUKaIHii cepbl. [IpeBpaliieHe KpUCTAUTNIECKON Cephl B

MJIACTUYECKYIO.
21.B3aumMoseiicTBHE Cepbl C BOAOPOIOM, ME/IbIO, HATPHEM, KUCIOPOIOM.
22.TopeHue cepoBOIOpO/Ia Ha BO3/yXe, HEMOJIHOE TOPEHUE, BOCCTAHOBHUTEIILHBIC CBOMCTBA

CEpOBOJIOPOA, PACTBOPEHHE CEPOBOOPOJIA B BOJIE.
23.KauecTBEHHbIE PEAKIIUH Ha CEPOBOIOPO U CYIIb(OUIBIL.
24.KaueCTBEHHbIE PEAKIUH Ha CYTb()UTHL
25.Mojenu MOJIEKYJIbl CEPHOM KHUCITOTHI.
26.PacTBOpeHHe CEpHOI KHCIOTHI B BOJIE.
27.Peakiusi KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIbIO, OOYTIIMBAHKE JIYYHUHBI, OyMard u

caxapHOU MyJIpbl B KOHIIECHTPUPOBAHHOM CEpHOI KHCIIOTE.
Jlaboparopnas paGoTa

3.03HaKkomIIeHUE ¢ 00pasliaMu CEPhI M €€ IPUPOJIHBIX COSTUHEHUH.

4. KauecTBeHHas peakius Ha Cyab(aT-uoH, paclio3HaBaHUE PACTBOPOB CEPHON KHUCIIOTHI,

cynbdara HaTpus, CyabpuTa HATPUSI.

Tema 5: [Mod2pynna azoma u ee munu4Hole npedcmasumenu (6 yacos)

XapakTepucTuka npejacraButeneid VA rpymisl 3JeMeHTOB. A30T U pochop. Ammuak. Conu
ammoHus. Kucnoponueie coennaeHus a3oTa. A3oTHas kuciota u e€ conu. Docdop u ero
COETMHEHUSI.




Ipaktuyeckas padora Ne3 «[lonyyeHne aMMuaKka v OIBITHI C HUM.
JlemoHCcTpanuu
34.BuneopuibM: «A30T — XAMUYECKHI 3JIEMEHT U IIPOCTOE BEIIECTBOY.
35.TTony4enre aMmmuaka, paCTBOPUMOCTb aMMHaka B BoJie (ombIT «DOHTaH»), TOPEHHE aMMHUaKa B
KHCIIOpO/Ie, B3aUMOICHCTBHE aMMHUaKa C XJIOPOBOJOPOIOM (OIBIT «/IpiM 63 OrHs»).
36.KauecTBeHHas peakiyst Ha COJIA aMMOHHUSL.
37.Tlonyuenue okcunos azora (II), (IV) u u3ydeHnue ux paCTBOPUMOCTH.
38. PaznokeHne a30THOM KUCIOTHI.
39. Peakmus a30THO# KHUCIIOTHI C METAIAMH.
40.T opeHue yriist ¥ Cepbl B PaCIIaBICHHOM CEIUTPE.
41.KavecTBeHHasl peakiysl HA HUTPAT-HUOH.
42.Crnueunslii KOpOOOK, BOCIUIAMEHEHHE CIIMYEK, HOIyueHHe Oestoro ¢ocdopa u ero
BOCIUIAMEHEHUE Ha BO3IlyXe, moinydeHue okcuaa gochopa (V).
43.KauecTBenHast peakius Ha Gocdar-moH.
Tema 6: [Mod2pynna y2nepoda (8 yacos)
XapakTtepuctuka npeacrasureneit [V rpymmsl anemenToB. Yraepoa. Kucnopoansie coeauHeHNs
yraepoaa. Kpemuuii u ero coiictBa. CriinKaTHasi IPOMBIIITIEHHOCTh. MUHepanbHble YJ0OpeHHUs.
[IpakTuueckas pabora No4
«[Tonyuenne oxcuna yraepozaa (VI) u uzydenue ero cBoiicts. PacnosnaBanue kapOOHaTOB».
JleMoHcTpanyu
34. AnorporHbie MOIH(UKAIIMK YIIIepoa.
35. AkTuBHpoBaHHBIN yroib. [loromnenrne akTHBUPOBAHHBIM yIJIEM [TApOB OpoMa.
36.Tlonyuenne u UccaeI0BaHue CBOMCTB okcua yriepoaa (IV), TyleHnue miaMeHn ¢ TOMOIIBIO
YTIIEKUCIIOTO Ta3a.
37.TopeHre MarHus B yIJIEKUCIOM rase.
38.KauecTBeHHast peakiusi Ha YIICKHUCIIBIN ras3.
39. Vriiekucislii Ta3 B ra3upoOBaHHON BOJIE.
40. Peakiun, JEMOHCTPUPYIOIINE XMMHUUECKUAE CBOMCTBA YTOIBHON KUCIIOTHI.
41.Kpemuwuii. Kapir. [Tpuponsbie KpucTaibl KBapiia.
42.Tlony4yeHre KPEeMHUEBO KUCIIOTBI, CHIIaHa.
Jlaboparopnas paboTa
5. KauecTBeHHas peakiiys Ha yrJICKUCIBIN ra3 1 KapOOHAT-UOH, paclio3HaBaHUE KapOOHATOB.
PacyerHble 3a1aun
Brrancnenne Macchl mim 00beMa MpoIyKTa peakluy 10 H3BECTHOM Macce Wik 00beMy
HCXOJ/IHOTO BEIIECTBA, COJIEPKAILEro MPUMECH.
TBopueckue paboThl
1. Xumuueckue CBOICTBA JIEMEHTOB M UX POJIb B KOJIOTHUECKUX ITpoleccax (Ha mpuMepe
n3ydeHHbIX nementoB |V, V, VI rpynmn).
2. ®ochop (a3or, ceneH, 6op). PacnpocTpanenue B Mpupo/ie; COCTaB, CTPOCHUE, CBOWCTBA H
POJIb HEMETAJUIOB B TeXHOC]eEpe.
3. Kpewmnnii B mOIyIpOBOJHIKOBOH MpOMBIIUIeHHOCTH. COTHEYHBIE OaTaped.
Pazden 3. Memannsi (12 yacos)
Tema 7: O6wue ceolicmea memannoes (4 yaca)
[TonoxxeHne MeTaIoOB B epuoaudeckoi cucteme. Ocod0eHHOCTH cTpoeHUs MeTauioB. Ooiue
crnocoOb! noay4eHus: MmetamioB. CriaBbl. XUMHUYECKHE CBOMCTBA METAJUIOB. DIEKTPOXUMHUYECKHI
PST HATIPSDKSHUST METAJIIOB.
JlemoHCcTpanuu
53.Mogenu KpUCTAIUIMYECKHUX PEIICTOK METAILIOB.
54. O6pasiisl METAUTOB M UX COCTHHEHUI.




55. Komnexrust «MeTaibl U CILIaBbI».
56.T openne MarHueBO# JICHTHI.
57.Peakius mopoiika alfoOMUHUS ¢ HOIOM, JKejie3a ¢ pacTBOPOM Cyiib(ara MeIu.
58. O6pasis criiaBos.
59. Buneodunbm: «CruiaBbl U UX IPUMEHEHHUE.
JlaGoparopHnas paboTa
6. Msyuenue HU3MUCCKUX CBOWCTB METAJUIOB U CILIABOB.
7. Paccmorpenue o0pa3siioB CIIaBOB.
Tema 8: Memannol 2n1a8HbIX U N0604YHbIX nodzpynn (8 yacos)
Mertainbsl — aneMeHTsl [A rpynnbl. Metaninsl — anemenTsl [IA rpynmnsl. XKecTkocTs BOIBL.
Mertamiel — anemenTsl [IIA rpymmesl. JKene3o kak npeacraButensb d-3nemeHToB. Kopposus
METAJUIOB, €€ BUJIbI: XUMHUYECKAsl U AJIEKTPOXUMHUYECKas, CIIOcOO0bI 60pbObI ¢ Koppo3ueil. [lonsTue o
MeTtamypruu. [Ipou3BoACTBO U MPUMEHEHUE YyTYHA U CTaJH.
[IpakTuueckas padbora NeS PenieHne sxcriepUMEHTaIbHbIX 3a/1a4 110 TeMe «MeTauibi».
JleMoHcTpanuu
60. B3aumoieiicTBre META/UIOB ¢ HEMETAJIIAMH.
61.Peakuuu Kaius ¥ HATPUS C BOIOIA.
62. Peakiust HATPHSI C KOHIICHTPUPOBAHHON CEPHON KHUCIOTOM.
63. Peakiuus OKCH/Ia KaIbIHs C BOJIOM.
64. beiToBbIE GUIBTPHI JAJISI OYUCTKH BOJBI, B TOM YHCJIE JUISl YCTPAHEHHMS )KECTKOCTH BOJIBI.
65. DxcniepuMeHTbI, IEMOHCTPUPYIOIIHE OCHOBHBIC METO/IbI YCTPAHCHHUS JKECTKOCTH BOJIBI.
66. Jloka3aTenbCTBO MEXaHUYECKON MPOYHOCTH OKCHIHOM IJICHKU aJFOMHHUSL.
67.Peakius aTrOMUHUSA ¢ OPOMOM, KHCIIOTaMH, IIETI0YaMH.
68. Komtekuus: « ATIOMAHHAI.
69. KauecTBeHHbIE peakIlnK Ha HOHBI XKee3a.
70.TIpeBpaieHre HOHOB jKeje3a +2 B HOH JKejle3a +3 Ha IpUMepe pa3pe3aHHoro S0J0Ka 1 B
MpOOUpPKE Ha IPUMEpe CBEXKEOCAKIEHHOTo ruApokcua xenesa (II).
Jlaboparopnas paboTa
8. OsnakomiieHHe ¢ 00pa3aMu MPUPOTHBIX COCANHEHUI KAIBIIHS.
9. KauecTBeHHbIC PEaKIIMU HA HOHbI KaJIbIIUA U Oapusl.
10. O3nakomiteHHEe ¢ 00pa3aMy ATIOMUHHS U €r0 CIUIABOB.
11.Peakuus amroMUHNS C BOIOM.
12.CBoiicTBa OKCHIOB ¥ THIPOKCH/IOB ATFOMHHUS.
13. O3nakomiieHue ¢ 00pa3amMu 9yTryHa ¥ CTaJIH.
14. TlonydeHue u uccneaoBanue cBOMCTB ruapokcuaos xkemnesa (II), (I1).
TBopueckas pabota MeTtayasl 1 COBpEMEHHOE OOIIECTBO.
Pa3zden 4. Obwue ceedeHus 06 op2aHuveckux coeduHeruax (9 yacos)
Tema 9: Y2neso0opodvi (5 yacos)
Bo3HUKHOBEHHE U pa3BUTHE OpraHUYecKoi XuMUU. OCHOBHBIE MIOHSATHSI OPTAHUYECKON XUMUH.
Knaccudukanus yrinesogoponon. Obuue cBoiictBa. KpaTtkas XxapakTepucTrKa UX KJI1acCOB.
[IpenenpHBIE YTIEBOAOPOABI — aKaHbl. HempeenbHbIe yrieBOA0PO bl — alTKEHBI, aJIKUHBI.
[TpupoaHbIE HICTOYHUKH YTIEBOJOPOIOB.
JleMoHCcTpanuu
71.TIpoayKThl B MaTepHUAIbl OPraHHYECKON XHMUH.
72.Tloptper A.M. Bytieposa.
73.Moenu MOJIEKY YTIIEBOJIOPOIOB M OPraHUUECKMX COETMHEHHI Pa3sHBIX KJIacCOB.
74. Komneknus: «Hedts u HEQTEIPOTYKTH.
75.Tlonyuenue 3TuIICHA.




76. BzaumoeiicTBre 3THIIEHA ¢ OPOMHOM BOIOM U pacTBOPOM IIEPMaHraHaTa Kallusl.
77. TlonyyeHune aneTUIICHa, €ro TOpPEeHKe U B3aUMOICHCTBHE ¢ OPOMHOM BOJIOH.
JlaGoparopHas pabora
15. UsroTosneHne Mo esnei MOJIEKYJI POCTEHIIINX YIIICBOIOPOIOB.
Tema 10: Kucnopodocodepicauue op2aHu4ecKue coeduHeHus (2 yaca)
Crmptel. KapOoHOBBIE KHCIOTHI.
JleMoHCTpanuu
78. CriupTocoaep Kaliue )uIKOCTH: OJE€KOJIOH, JIEKAPCTBEHHbIE IPENapaThl, aHTU(GPHU3bI, TIHIEPHUH.
79. Mojenu MOJIEKYJT YTIIIEBOOPOIOB, METHIIOBOTO M 3THIIOBOTO CITHPTOB.
80. N'openue STHIOBOTO U MPOIMIOBOIO CIIMPTOB.
81. OmbIThI, MOATBEPKIAIONIHE XHMHUIECKHE CBOMCTBA KApOOHOBBIX KHCIIOT. Peakiius sSTepru(uKaIinmg.
JlaGoparopHas pabora
16. KauecTBeHHas peakiys Ha TIIUIEPUH.
Tema 11: buosozu4yecKu 8axcHble op2aHuU4ecKue coeduHeHus (Hupol, 6enku, yenesoonl) (2 yaca)

JleMoHCTpanun
82. Ionyuenune MblIa B pe3yabTare MICTOYHOTO THAPOIIH3a KUPA.
83. Moueinb MoekyIibl Genka.
JlaboparopHas pabora
17. Tlony4eHne MbLIa U3 CTEAPUHOBOW CBEYH.
18. KauecTBeHHas peakius Ha Kpaxmall.
19. KauecTBenHas peakius Ha GEJIOK, IeHATypalys OeKa.
20. Topenue mepcTsIHON HATH.
Pazden 5. Xumus u ycu3Ho (7 yacos)
Tema 12: Yenoeek e mupe sewyecme (4 yaca)
BemecTBa, BpeiHbIE TSI 30OPOBBS YEIOBEKA U OKPY’KAIOIIEH CpeIbl.
ITonumepsr.
X¥UMHUS U 340POBBE YETIOBEKA.
MunepainbHble y100OpeHus Ha BallleM y4acTKe.
[pakTnygeckas padora Ne6 MuHepaibHbIe yIOOpEHHS
JlaboparopHas pabora
21.Pacnio3HaBaHre MUHEPAIbHBIX YI00PESHUH.
22. O3HaKOMJIEHHE ¢ 00pa3laMy MOJIMMEPOB U N3yYEHHE UX CBOICTB.
Tema 13: [pou38o0cmeo Heop2aHUYEeCKUX sewecme u Ux npumeHeHue (3 yaca)
[lonsiTHE 0O XMUMHYECKOI TEXHOIOTHH.
[Tpon3BOACTBO HEOPTAaHUUECKUX BEIIECTB U OKPYKAIOIIas Cpeia.
[Nonsitue o Metammypruu. [Ipon3BOACTBO M MPUMEHEHHE YyTYHA U CTAIIH.
JleMoHCcTpanmu
84. Komorpammsl 1 auHamMIueckoe mocooue «[Ipon3BoAcTBO CEpHOM KUCTOThDY
85. Komekinst MUHEpaIOB ¥ TOPHBIX TTOPOJT
86. Cnaiinbl 0 XUMUYECKOU TEXHOJIOTUU
87. Monenu mpon3BOICTBA CEPHON KHCIOTHI
Jlaboparophas pabora
23.0O3HakomiieHre ¢ 00pa3uaMu ChIpbs I IPOU3BOACTBA CEPHOM KUCIIOTHI, YyT'yHa U CTaJIH.
Hanpaenenusa npoekmmuoit oeamenpHocmu
1. Pabota ¢ pa3nUYHBIMI HCTOYHUKAMHU XUMHUYECKOH HH(OpMaIny.
2. AnanuTtHyeckue 0030pbl HHPOPMALMH 1O PELICHHUIO ONPEIEIeHHBIX HAYYHBIX, TEXHOJIOTHYECKHX,
MPAKTHYECKUX MTPOOIIEM.
3. OsnazxeHre OCHOBaMH XMMHYECKOTO aHAIIN3A.
4. OsnajieHue OCHOBAMH OPTaHUYECKOTO CUHTE3A.
DKckypcuu
1. Xumuueckue 1ad0paTOPHH CPEAHEro NPopecCHOHATBHOTO 00Pa30BaHMU.
2. DKCKYpPCHH B IIPHPOIY.




Y4eOHO-TEMATHYECCKUH IIJIAH

8 Kki1acc
Ne KounuecTBO 4acoB
n/n Pa3nen Oo0mee | Teopusi | IlpakTHyeckue
padoThI
1. | BBenenue. 3 2 1
2. | BemecTBo u xXuMHyecKkue ABJIEHUS C ITO3ULIAHA 41 35 5
ATOMHO-MOJICKYJISIPHOTO YUCHUS
3. | XuMH4ecKue dJIEMEHTHI, BEIIECTBA K XUMHYECKHE 24 22 2
PEaKIu B CBETE JICKTPOHHOW TEOPUH
BCEro 4acoB 68 61 8
9 k1acce
Ne KoauyecTBo 4acoB
n/n Paznen Ob6mee | Teopus | [IpakTUyeckue
padoThI
1. | Beenenue 2 2 0
2. | TeopeTnueckue OCHOBBI XUMHHU 14 12 2
3. | DieMeHTBI-HEMETAIIIBI H nX BayKHEHIIINE 24 22 2
COCIMHEHHS
4. | Mertamisl 12 11 1
5. | O6mume cBeieHus 00 OPraHUYECKUX COCTMHCHHAX 9 9 0
6. | XuMUs ¥ KU3Hb 7 6 1
BCEro 4acoB 68 62 6




Ka.ueHz[apHO — TEMATUICCKOC IIJIAHUPOBAHUE. 8 kuace

Nen/n | Tema ypoxka | Jara
Beenenue (3 yaca)
1 [TpaBuna Th npu pabote B kabunete xuMun. [lpeaMeT u 3a1a4n XUMHUHL.
2. Metoapl xumun. XUMHYECKUM S3BIK.
3. [Mpaktuueckas padora Nel «JlaboparopHoe 00opyaoBaHKE U TPUEMBI OOpaILEHHS C HUAM.
IIpaBuya 6e30macHOCTH IIpH paboTe B KAOWHETE XMMHUID)

Pa3znen Nel BenrecTBO M1 XMMHUYeCKHE SIBJEHHUSI ¢ MO3UIMI ATOMHO-MOJIEKYJIAPHOTro yueHusi (41 yac)

I'naBa 1. Xumuyeckue 3JieMEeHTHI U BelIECTBA B CBETE€ ATOMHO-MOJIEKYJISIPHOTO yueHus (9 yacoB)

4, [NonsiTue «BemecTBo» B hru3uke u XUMuK, OU3NUSCKUE 1 XUMUUECKUE SBICHUS.

5. ATOMBI ¥ MOJIEKYJIBI. XUMUUECKHUE 3JIEMEHThI. DOPMEI CYIIIECTBOBAHUS XUMHUUECKIX
9JIEMEHTOB.

6. CocraB BemecTB. [IpocThie 1 cII0JKHBIE M BEMIECTBA. 3aKOH TIOCTOSHCTBA COCTaBa,

XUMHYECKUE POPMYJIBIL.

ATOMHO — MOJIeKyJIsIpHOE YdeHHe B XuMuU. OTHOCHUTENbHAsI aTOMHAsl Macca.

7
8. OTtHOcHTeNnbHAs MOJIEKYJIsIpHasi Macca. MaccoBbIE 10U 2IIEMEHTOB B COSTMHEHUSIX.
9 Ilepuonmueckas cucrema xumudecknx >neMeHToB (IICXD) Menzneneea

10. | BanentHocth. OnipeeNieHNe BaJICHTHOCTH B OMHAPHBIX COETMHEHMSIX

11. | CocraBnenue Gopmy 1o BajieHTHOCTH. Onpe/iesieHue BaJICHTHOCTH 110 (hopMyIiaM.

12. | KomndectBo BemecTBa. MomnsipHas Macca. PacyeTsl mo xumudeckum (hopMysiam.

I'naBa 2. Xumuyeckue siBjieHHs B CBeTe AaTOMHO-MOJIEKYJISIPHOTO y4eHus (6 yacoB)

13. | CymHOoCTh XMMHYECKUX PEAKIHA U IPU3HAKH WX MPOTeKaHus. TermnoBoii a3 (hekT peakuu.

14. | 3akoH coxpaHeHHUs Macchl ¥ Heprun. CocTaBJIeHNe YPaBHEHHH XUMHUYECKUX PEaKITHA.

15. | PacueTsl 10 ypaBHEHHSIM XUMHUYECKUX PEAKIIHH.

16. | Tunel XUMHYECKUX PEaKIIUH.

17. O060011IeHNE 3HAHUI 0 XUMAYECKNX SIBIIEHUSX.

18. | KonrponbHas pabota Nel mo teme: «XHUMHUECKHE PEAKIIUID

I'naBa3. MeTtoabl XumMuu (24aca)

19. MeToapl XUMHH.

20. | XuMu4ecKHi A3bIK KaK METOJ] M CPEJICTBO ITO3HAHMS XMMHH.

I'naBa4. BemecTrBa B OKpy:Kaomeii Hac Npupoae u TexHUKe (6 yacos)

21. YucTele BENECTBA U CMECH.

22. | Ilpaktryeckas pabota Ne2 mo teme: «OUrCTKa BEIIECTBY.

23. | Ilonsarue o pacTBOpax Kak TOMOT€HHBIX (PU3UKO-XUMHUYECKUX cHUcTeMax. PacTBopuMocTh
BEILECTB.

24. | Ilpaktuueckas padbota Ne3 «PacTBOpMMOCTH BELIECTBY

25. | Crioco0bl BeIpaKeHUS] KOHIICHTPAIlMHA PACTBOPOB. BhIunciieHe KOHIIEHTpAIlMK pacTBOPOB.
Brruucnenne Maccel, 00beMa, KOJTMYECTBa PACTBOPEHHOTO BEIIECTBA TI0 OIpeAeTIeHHON
KOHIIEHTpAIMK PacTBOpA.

26. | Ilpaktuueckas pabota Ne4 mo teme: «IIpurotoBieHue pacTBOpoB 3aJaHHON KOHLICHTPALIUU

I'naBa5. IlousTue o razax. Bo3nyx. Kuciopoa. I'openue (7 yacon)

27. | Tlonsarue o razax. 3akons ['eii-JIroccaka u ABoraipo. Pacuersl Ha OCHOBaHHUHM ra30BbIX
3aKOHOB.

28. BOSZLYX — cMech ra3oB. OTHOCHTEIbHAS INIOTHOCTH I'a30B.

29. Kucnopon — xumudeckuil 3JieMeHT U mpocToe BemiecTBo. [lomyuenue kucnopoaa.

30. | [NomyuyeHue KKCIOPO/Ia B IPOMBIILJICHHOCTH U B 1abopaTtopuu. [IpakTuyeckas padora Ne 5
«[lonmyuenue, cobupanue U 0OHApYKEHHE KUCIOPOIa»

31. XuMHUYecKue CBOMCTBA KHCJIOpOoda U MPUMCHCHUC.

32. | lloaroroBka K KOHTpOJIbHOH pabote no Teme: «l a3pl. Kucnopoa. ['operney

33. | KontponbHas pabora Ne2 o Temam «BeliecTBa B OKpysKarolleil Hac MPUPOJIE ¥ TEXHUKEY,
«I"a3p1. Kucnopon. I'openue»

I'naBa 6. OcHOBHBIE KJIacChl HEOPraHUYecKuX coennueruii (11 yacon)

34. | Oxcuupl: cocTaB, HOMEHKIATYpa, Knaccudukauus. [ToHsTHE 06 aM(OTEPHOCTH.




35. | OCHOBaHUSA-THAPOKCHUIBI OCHOBHBIX OKCHJIOB.

36. | KucnoTsl: cocTaB 1 HOMEHKJIATYpa.

37. | Conu: coctaB 1 HOMEHKJIATypa.

37. XHUMHUYECKHE CBOIICTBA OKCUIOB

39. | XumMnueckue cBOMCTBA KUCIOT

40. | CgolicTBa 1 CIIOCOOBI TOTYUYCHUS IIEJIOUEH U HEPacTBOPUMBIX OCHOBaHMA. AMdoTepHbIe
TUJAPOKCHIBI.

41. Xumuueckue cBocTBa conel. ['eHeTrueckas CBs3b MKy KIacCaMHU HEOPTaHUYECKUX
COCIMHEHUH.

42. | Ilpaktuueckas pabora Ne 6 mo reme: «lcciaemoBaHre CBONCTB OKCUAOB, KUCIIOT,
OCHOBaHHIN»

43, IMoxroroBka Kk KOHTPOJIBLHOU paboTe 1o TeMe «OCHOBHBIC KJIACChl HEOPTaHUICSCKUX
COCTMHEHUIN.

44. | KonTtponbHas padora Ne3 mo teme: «OCHOBHBIE KIIaCCHl HEOPTAHMUECKUX COETMHEHHIDY

Pa3zjnen 2 XumMnueckue 3jieMeHThI, BelIeCTBA U XMMHUYEeCKUE PeaKIUM B CBeTe JJIeKTPOHHOI Teopun (24
yaca)

I'naBa 7. Ctpoenue aToma. Sinepunie peakuuu. (3uaca)

45. | CocraB 1 BayKHEHIIINE XapaKTEPUCTHKH aTOMa.

46. H3oronbl. XUMHYECKUN DIIEMEHT.

47. | CtpoeHue IEeKTPOHHBIX 000JI0YEK.

I'naBa 8. Ilepuoanyeckmnii 3axoH u Ilepuoanyeckas cucrema xumuieckux 3jaeMenToB /[.M.MenaeseeBa
(3 yaca)

48. CBOICTBa XUMHUYECKHX JIEMEHTOB M UX TNEPUOANICCKUEC UBMCHCHMUS.

49. | Ilepuoanyeckuii 3axoH u [lepuoanueckas cucrema XuMuiaeckux snementos J1.1.
Menzeneesa B CBETE TEOPHU CTPOCHHS aTOMA

50. | XapakTepucTHKa XMMHUYECKOT0 JIEMEHTA U €r0 CBOMCTB Ha OCHOBE TIOJIOXKEHUS B
Ilepuonuueckoit cucteme /I.M.MeHzeneeBa v TEOpUU CTPOEHUS aTOMA.

I'naBa 9. XuMuueckasi CBSI3b B CTPOCHME BCIIECCTB B CBETE 3HeKTp0HHOﬁ TCOpUH (4 qaca)

51. KoBasnieHTHAs CBSA3b U €€ BUIEL.

52. | NonHas cBs3b, MEXaHU3M €€ 00pa3oBaHusl.

53. CrelneHnp OKUCIIEHUS.

54. | Kpucrannuueckoe CTpO€HHE BEIIECTB.

I'nmapa 10. XuMuYecKre peaKIi B CBeTe JIEKTPOHHOH Teopun. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu (4uaca)

55. PeaKI_II/IPI, MMPpOTCKAroIUe C UBMCHCHUECM U 0e3 N3MEHEHHS CTEIICHEH OKUCIICHHUS.
OKHCIUTEIFHO- BOCCTAHOBUTEIIbHBIC peaKknunu.

56. | PaccranoBka KO3 QHUIMEHTOB METOJOM 3JIEKTPOHHOTO OasiaHca.

57. O0600611eHMe 3HaHuii o TemaMm 7-10

58. | Kontponbnas padota Ne4 mo teme «CtpoeHue atoma. XuMuieckas cBsi3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIC PEAKIINN

I'nasa 11. Bogopon u ero coenunenus (3 yaca)

59. | Bomgopoa — XxuMu4eckuii 2JIeMEHT M ITPOCcToe BeriecTBo. [TonyueHue Bogopoa.

60. XuMHUUeCcKHe CBOMCTBA U MPUMEHEHUE BOAOPOIA.

61. | Ilpaktuueckas pabota Ne7 mo teme «llomyyeHne BOJOpoaa M U3yUYEHHE €T0 CBOMCTBY

I'naBa 12. I'ajorensl (5 yacoB)

62. T"ayoreHsr — XUMHUYECKHE MIEMEHTHI M IPOCTHIE BEIIECTRA.

63. Ddusnyeckre 1 XUMHUUYECKHAE CBOICTBA TAJIOTEHOB.

64. | XaopoBogopoa. CossiHasi KHCJIOTa. XJIOPUABL.

65. | Ilpaktuueckas padota Ne§ «IlosyueHne COISIHOM KUCIOTHI U ONBITHI C Hell. Pemenne
9KCIIEPHMEHTANBHBIX 33]]a4 10 TeMe «l aloreHsn

66. | O6o6meHune 3Hanmi 1o TeMaM «Bogopoa. ["anorens». 3ayer-urpa.

67. | Urtorosslii ypoK.

68. | IlpomexxyTouHast aTTecTanusl.




KaﬂeHIlapHO-TeMaTI/I‘IeCKOG IJIAHUPOBaHHUE. 9 kaacc

Ne Tema ypoka Jdomammuee | Jlara
yp. 3a/laHmne
IloBTOpEHME OCHOBHBIX BONMPOCOB M3 Kypca 8§ kiacca (24)
1. | IlpaBuna Th mipu pabote B kKaOMHETE XMMHH.
IloBTOpEHHE OCHOBHBIX BOIIPOCOB M3 Kypca § Kiiacca.
2. | IloBTOpeHrEe OCHOBHBIX BOIIPOCOB M3 Kypca § Kiiacca.

Paznen 1.Teoperuueckne ocHoBbI XuMuu (14 yacoB)

Tnasa 1. Xumuueckue peakyuu u 3aKOHOMePHOCMU UX npomeKkanus (3 uaca)

3. | DHepreTuka XMMHYCCKUX PEAKIIHH. §1, No 1-5
4. | CkopOoCTh XUMHYECKOM peakIuy. X UMUYECKOE PABHOBECHE. §2, Ne 1-5
5. | Ilpaktuueckas pabora Nel. BnusiHue paznuyHbIx (aKTOpOB Ha §1-2
CKOpPOCTh XMMHUYECKOH peakLuu. MIOBTOPHUTH
Inasa 2. Pacmeopul. Teopusi anekmporumuyeckou ouccoyuayuu (11 wacos
6. | Ilonstue o pactBopax. HeMHOro 0 pacTBopuTemnsiX. §3, Nel-3
7. | NoHBI-IEpeHOCUYHKH AIEKTPUICCKUX 3apsiioB. CTPyKTypa pacTBOPOB. §4, Ne1-5
Kpucrannoruapartsl.
8. | MexaHH3M AIEKTPOIUTHYECKOM TUCCOIMAINH BEUIECTB ¢ KOBaJIGHTHOU | §5, Nel-2
MIOJISIPHOM CBSI3BIO.
9. | CpolicTBa HOHOB. §6, Nol-6
10. | Cunpable u cadbie AMeKTpoiauThl. KommuecTBeHHbIE XapakTepucTuku | §7, Nol-3
polecca MEKTPOJIUTHIECKON TUCCOLUALIIH.
11. | Peakuuu SJIEKTPOJIMTOB B BOAHBIX pACTBOPAX U MX ypaBHEHHSI. §8, Nel-5
12. | KucioTsl Kak 3JeKTPOJIHTHL. §9, Nel-3
13. | OcHOBaHUsI KaK DJIEKTPOJIUTHI. §10, Nel-5
14. | Conu Kak 3JeKTPOIUTHL. I 'uApOoIn3 coei. §11, Nel-6
15. | Ipaktrnueckas padota Ne2. Pemenne skcriepuMeHTaIbHBIX 3a/1a4 110
teme «PacTBopsbl. Teopus 31EKTPOIUTHUECKON JUCCOLTUALIAN.
16. | Kontpombnas padota Nel. «TeopeTndeckne OCHOBBI XUMHM. aHauu3
paboThI
Pazaen 2. DjieMeHTHI-HEMETAJLIbI U MX BakHelmne coequHeHusn (24 yaca)
Tnasa 3. Obwas xapakmepucmuxa Hememannos (3 uaca)
17. | DOnementsi-Hemetasutbl B [lepuoaudeckoii cucreme /[.M1. Menneneesa §12, Nel1-8
U B IPUPOJE.
18. | IlpocThie BeleCTBa-HEMETAILIBI, KX COCTAaB, CTPOSHUE, O0IIHE §13, Nel1-6
CBOWCTBA U CIIOCOOBI MOTYyUYCHHSI.
19. | BomopoaHble U KHCIOPOIHBIE COETMHEHUS] HEMETAJIOB. §14, Nel1-6
Inasa 4. Ilodepynna xucropoda u ee munuunvie npedcmagument (7 4acos
20. | O61was xapakTepuCTHKa 3JIEMEHTOB NOATPYIIIBI KUCIOPOAa U UX §15, Nel1-8
MPOCTHIX BEIIECTB.
21. | Kucaopona. O30H. §16, Nel-7
22. | Cepa Kak MpocTOe BEHUIECTBO. AJUIOTPOIHS M CBOHCTBA CEPHI. §17, Nel1-8
23. | CepoBogopon. Cynbpusbl. §18, Nel-9
24. | Kucnopopaconepxaniue coenuuerus cepsi (1V) §19, Nel-6
25. | Kucnopoaconepxamiue coenunenns cepsl (V) §20, Nel1-8
26. | O6o6maromuii ypok. KpyroBopot cepsl B mpupoje. DKOJI0THUeCKHIe §20, c.105-
po0JIeMBl, CBSI3aHHBIE C COSTUHEHUSIMH CEPBI. 107
Iasa 5. Ilooepynna azoma u ee munuunvle npeocmasumenu (6 4acos)
27. | OO1mas xapakTepUCTHKa JIEMEHTOB TIOJTPYIIIEI a30Ta. A30T KaKk §21,22 Nel-
3JIEMEHT U KaK IPOCTOE BEUIECTBO. 6, Nel-7
28. | Ammuaxk. [Ipaktuueckas pabora Ne3. [lonyuenue ammuaka u uzydenue | §23, Nel-8




€r0 CBOWCTB.
29. | Okcupapl a30Ta. §24, Nel-7
30. | A30THas KUCIIOTA U €€ COJIH. §25, Nel-9
31. | ®ocdop Kak AIEMEHT B NPOCTOE BEIIECTBO. §26, Nel-6
32. | Coeaunenus docdopa. §27, Nel-9
Iasa 6. Ilooepynna yenepooa (8 uacos)
33. | TlonoxkeHue 3IIEMEHTOB MOATPYIIIIBI YTIepoia B MEPUOMUESCKON §28, Nel-4
CHCTEME, CTPOCHHUE UX aTOMOB.
34. | Annotpomnuble MoAU(UKAIMY YTIIEpOa. §29, Nel-5
35. | AncopOrusi. XuMu4ecKkrne CBOHCTBA YTIIepoia. §30, Nel-6
36. | Okcunpl yriieposa. §31, Nel-7
37. | YronpHasi KHCIIOTA ¥ €€ COJIH. §32, Nol-7
38. | Ilpaktuueckas padora Ned. [Tomyuenue okcuaa yrinepona (1V) u §28-32
M3yYeHHue ero cBOCTB. Pacro3HaBanmne kKapOOHATOB. MIOBTOPUTH
39. | Kpemuwii u ero cotictBa. CoeIMHEHNS KPEMHHSL. §33, Nel-8
40. | KontponbHas pabota No2. DeMeHThI-HEMETAIUTBI U MX BayKHEHIIHE aHanu3
COEJIMHEHMS. paboThI
Paznen 3.Metanini(12 yacoB)
Tnasa 7. Obwue ceoticmea memannos (4 uaca)
41. | DnemenThI-MeTamutbl. OcobeHHOCTH CcTpoeHus uX aToMoB. [lomoxkenne | §34, Nel-6
MerasuioB B [lepuonnueckoit cucreme [[.1. Menneneesa.
42. | XuMH4YecKHe CBOHCTBA METAJLIIOB. §35, Ne1-8
43. | CrutaBbL. §36, Nel-3
44. | Kopposus METAIIOB U MEPBI OOPHOBI C HEH. §36, c.201-
205
Tasa 8. Memannvl enasnvlx u nobounvix nooepynn (8 uacos)
45. | XapakTepucTuKa 3JeMEeHTOB | A-rpynibl eproIu4ecKor CUCTEMBI U §37, Nel1-6
00pa3yeMbIX MU IPOCTHIX BELIECTB.
46. | Meramsl lIA-rpymnmsr [Tepuoauueckoit cuctemsl JI.U. Menneneea u | §38, Nel-7
HUX BaKHEHUIIINE COETUHEHUS.
47. | Pacnpoctpanenue u posib MetaisioB || A-rpymniiel B mpupoze. §39, Nel-3
2KecTkocTh BOIBI.
48. | AmoMuHuil. §40, Nel-5
49. | Xene3o u ero BaykHEHIIINE COETUMHEHHS. §41, Ne1-8
50. | O6o6ieHue 3HaHu# 110 TeMe «MeTauibl. §34-41
MIOBTOPHUTH
51. | Ilpaktrueckas pabora Ne5. Pemenune skcriepuMeHTaIbHBIX 33134 110 §34-41
TeMe «MeTaybD). MIOBTOPUTh
52. | KoutponbHas pabota Ne3. «Merasuibiy. aHau3
paboThI
Pasnen 4. O6uue cBefeHuss 00 OpraHnvecKux coeguHenusx (9 yacon)
Iasa 9. Yeneso00poowt (5 uacos)
53. | BO3HHKHOBEHHUE U Pa3BUTHE OPTAHUYECKOW XUMHUH — XUMUHU §42, Ne1-9
COEJIMHEHNH yTriiepoJa.
54. | Knaccudukanus yraeBogopoJioB. §43, Nel-3
55. | ®usnyeckue 1 XMMUYECKHE CBOICTBA MPEIENbHBIX YTIIEBOAOPOAOB §44, Nel-7
(anmxaHOB).
56. | HempenenpHbIe YTIeBOAOPOIBI ASTUIEHOBOTO psiia (JIKEHBI). §45, Nel1-6
57. | HempenenbHbIE yrIeBOIOPOIBI AllETHIICHOBOTO PSJia (aJIKHUHBI). §46, Ne1-6
IIpupoiHbIE HCTOYHUKH YTIIEBOIOPOJOB.
I'nasa 10. Kucnopoocoodepoicawue opeanuuecxue coeounenus (2 uaca)
58. | CruprsL. | §47, Nel1-6




59. | ITpenenbHEIEe 0IHOOCHOBHBIE KAPGOHOBBIE KHCIOTHI. | §48, Nel-5 |
Inasa 11. Buonozuuecku sasxcuvie opeanuyeckue coeOuHeHus: (acupul, yenesooslt, beaxu) (2 waca)
60. | XKupsl. Yriesoasl. §49, Nel-4,
§50, Nel-5
61. | benku. §51, Nel-6

Paznen S. Xumus u sku3Hb (7 4acoB)

Tnasa 12. Yenosex 6 mupe eewecms (4 uaca)

62. | BemectBa, BpenHbIE A71s1 3I0POBbs YEIOBEKA M OKPYKAIOWIEH cpebl. §52, Nel-2
63. | [Tonumeps! U KU3Hb. §53, Nel-3
64. | XuMus v 30pOBbE YECIOBEKA. §54
65. | MuHnepaibHbIe YI0OpeHHUs Ha BaiieM ydacTke. [Ipaktuueckas pabora §55, Nel-6
Ne6 MunepanbHble yIoOpeHusl.
Inasa 13. Ilpouzeo0cmeo HeopeanuiecKux eeujecms u ux npumenenue (3 uaca)
66. | XumMudeckas TEXHOJIOTHS KaK HayKa. §56
67. | Metamtyprusi. §57
68. | [IpoMexxyTouHas aTTecTallMOHHAs paboTa.

OcHoBHbIE (opMBI U BUABI KOHTPOJIS

1. BXOJHOU KOHTpPOJIb: B HAaYajle 4YeTBEPTH.

2. Texyumii KOHTPOJIb MPETYCMAaTPUBACT MPOBECHHE JTA00OPATOPHBIX, TPAKTHYECKHUX,
CaMOCTOSITENIbHBIX, TECTOBBIX U KOHTPOJIbHBIX paboT. OCHOBHBIE (DOPMBI: YCTHBIN
bpoHTaTBHEII Onpoc, codeceoBaHNe, KOMOMHUPOBaHHBIE (DOPMBI, TECTOBBIE
KOHTPOJIMPYIOIUE 3aJaHusl 110 MHAUBUYAJIbHBIM KapTOYKaM, TNCbMEHHBIE
CaMOCTOSITENIbHbIE, TPOBEPOUYHBIE, KOHTPOJIbHBIE U MTPAKTUUYECKHE PabOTHhI, OLIEHKA
pedeparoB u qokianoB. OpraHu3ausi CaMOKOHTPOJIS M B3aUMOKOHTPOJISI 3HAHUH BO
BpeMs 3aHATUH.

3. HTOoroBblil KOHTPOJIb: UTOrOBasi KOHTPOJIbHAS paboTa.

B kauecTtBe popM IpOMEKYTOUHOM aTTeCTAIIMU 00YUarOIIUXCS UCTIOIb3YIOTCS

TpaIUIIMOHHbIE TUAaTHOCTUYECKHE U KOHTPOJIbHBIE pab0Thl, pa3HOYPOBHEBBIE TECTHI, B TOM YHCIIE C
MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOIOTHI.

Kpurepuu oneHuBanus pa3sJHYHbIX IPOBEPOYHLIX padoT

[Ipu oneHKe y4eOHBIX TOCTHKEHHUH yUAIIMXCS PUMEHSIETCS KpUTeprainbHas CUCTEMa OLIEHUBAaHUS
0 MATHOANBHOM IKae (0TMeTKa «1» He CTaBUTCA):

Kpurtepun oueHKM NMPOeKTHOI 1 MCC/IeA0BaTeILCKOI padoThl pa3pabaTHIBAIOTCS C YUETOM LIeJiel u
3aJa4 IPOEKTHOMN JIESTeIbHOCTH Ha JaHHOM 3Tane o0pa3oBaHus. MIHOMBUIYaNbHBIA TPOEKT LEeIecoo0pa3Ho
OIIEHWBATH TI0 CIEAYIONUM KPUTEPHUIM:

1. CrniocoOHOCTB K CaMOCTOSTEILbHOMY IPHOOPETEHUIO 3HAHUH U PELICHHUIO TPOOIIeM,
MPOSIBJIAIONIASACS B YMEHUH ITOCTaBUTH MTPOOJIEMY U BBIOpATh a€KBaTHBIE CIIOCOOBI €€ PeIeHHs, BKIIOYast
MOUCK U 00paboTKy nHpopMaIuu, GOpMYIUPOBKY BEIBOJIOB H/HITH 000CHOBAHUE H
peanu3aluo/anpodanuo MPUHITOTO pEelieHHs, 000CHOBAaHKE U CO3/IaHNe IPOTHO3a, MOJIEIH, MaKeTa,
00BEKTa, TBOPUYECKOr0 PELICHUS U T. . JlaHHBINA KpUTEpHUil B IEIOM BKIIIOUAET OLIEHKY C(OPMHUPOBAHHOCTH
MO3HABATENFHBIX YUEOHBIX JCHCTBHIA.

2. ChopMUpOBaHHOCTH MPEIMETHBIX 3HAHUH U CIIOCOOOB JIEHCTBUI, TIPOSIBISIONIASCS B YMEHUH
PacKpHITh cofiepKaHue paboThI, IPaMOTHO 1 000CHOBaHHO B COOTBETCTBUH C PACCMATPUBAEMOMN
pOo0JIEMO/TEMO# HCITOJIb30BaTh MMEIOLIUECS 3HAHHS U CTIIOCOOBI JCHCTBU.



3. ChopMUPOBAHHOCTh PETYISITUBHBIX JEHCTBUH, IPOSIBISIONIASACS B YMEHUH CAMOCTOSTEIIHHO
TJIAHUPOBATH U YIPABIISATH CBOCH TIO3HABATEIBHOMN JICATEIIEHOCTHIO BO BPEMEHH, HCII0JIb30BaTh PECYPCHBIC
BO3MOXKHOCTH JUTSI JJOCTHIKCHUS TIeJIel, OCYIISCTBISATH BBIOOP KOHCTPYKTUBHBIX CTPATETUI B TPYIHBIX
CUTYyaIUsX.

4, CdopmupoBaHHOCTh KOMMYHHUKATHUBHBIX JICHCTBUH, MPOSIBIISIONIASACS B YMEHHUH SICHO
M3JI0KUTH ¥ O(POPMUTH BBITIOJTHEHHYIO pa0bOTy, IPEJICTABUTD €€ Pe3yJIbTaThl, apI'YMEHTUPOBAHHO OTBETUTh
Ha BOTIPOCHI.

MakcuManbHas OIICHKA [0 KKJOMY KPUTEPHIO HE J0JDKHA MpeBbimaTh 3 0amwioB. [Ipu Takom
MOJIXOJIE TOCTHXEHHE 0a30BOT0 YPOBHS (OTMETKA «yIOBICTBOPUTEIBHO») COOTBETCTBYET MOyUSHUIO 4
MIEPBUYHBIX 0aIOB (110 OAHOMY 0aLTy 3a KaXKIbI U3 YETHIPEX KPUTEPHUEB), a JOCTHYKEHNE TIOBBIIIEHHBIX
YPOBHEH COOTBETCTBYET MONYUCHHIO 7—9 MepBUYHBIX 0aIoB (OTMETKa «XOpoIoy) win 10—12
TIEPBUYHBIX OAIIIOB (OTMETKA «OTIIHYHOY).

Kputepun ouieHKH yCTHOIO OTBETA.

OtmeTKka «5» cTaBUTCS, €CITH:

v OTBeT HOJHBII ¥ MPAaBUIILHEIN HA OCHOBAHMH M3Y4EHHBIX TEOPHI;

v/ Marepua U3JI0KeH B JJOTHIECKOM MOCIEI0BATEILHOCTH, JINTEPATYPHBIM A3BIKOM; | | OTBET
CaMOCTOSITEJIbHBIN.

OTBeT «4» CTaBUTCSH, €CIIH;

v/ OTBET HOJIHBII ¥ MPaBUILHBINA HA CHOBAHHHU M3YYEHHBIX TEOPUIA;

v’ MarepHa U3JIOKEH B ONPEEIEHHOI JOrMIECKOM TTOCIeN0BATEILHOCTH, TIPH 9TOM JIONYIIEHBI IBE-TPH
HECYILECTBEHHBIE OIINOKH, NCTIPABJICHHBIE IO TPEOOBAHUIO YUUTEIS.

OtMmeTKa «3» CTaBUTCS, €CIIM:

v/ OTBET NOJIHBII, HO P 3TOM JIOMYILEHA CYIIECTBEHHAs OIIMOKA; MM OTBET HEMOJIHBIM, HECBA3HBII.

OTMeTKa «2» CTaBHTCS, SCIIH:

v 1Ipu oTBeTe OOHAPYKEHO HEMOHMMAHKE YJALIMMCS COJEP/KaHKs yIeOHOTO MaTeprana;

v WJIN JOITYHICHBI CYNICCTBECHHEBIC OHII/I6KI/I, KOTOpPbIC y‘IaIlII/II\/'ICSI HE MOXKET HUCIIPABUTD IIPU HABOAAIIUX
BOMIPOCAaX yUUTENs;

v 160 NpH OTCYTCTBHH OTBETA.

OueHka 3KCMePpUMEHTAIBHBIX yMeHnii. OIleHKa CTaBUTCS HA OCHOBaHHMH HAOIIOCHHS 32 YUAIIMMUCS

B XOJIC BBITIOJHCHHS MTPAKTHUECKOMN pabOThl M MMCbMEHHOTO OTYETa 33 PadoTy.

OtMeTKa «5» CTaBUTCS, €CIIU:

v paboTa BBITIOIHEHA IOIHOCTHIO M 6€3 OIIMOOK, C/IeaHbl IPABUIbHbIE HAOMIOIEHHS H BBIBOIbL;

v BKCIEepUMEHT OCYIECTBJIEH MO IUIAHY C YY4eTOM TpeGOBaHMi TEXHUKH G€30MaCHOCTH M MPABUI PabOTHI
C BEIIECTBaMU ¥ 000pyI0OBaHUEM;

v\ IposBIIEHBI OPTAHU3ALUOHHO - TPYIOBbIE YMEHHS, MOUIEPKUBAIOTCS YHCTOTA M MOPSIOK Ha pabouem
MeCTe, IKOHOMHO UCIIOJIB3YIOTCS PEaKTHBBI.

OtMeTKa «4» CTaBUTCS, SCIIH:

v pa6oTa BBITIONHEHA NIPABMIIEHO, C/IENAHbI IPABHIIbHBIE HAOIIOICHNS ¥ BBIBOJIBI, HO IPH 3TOM
9KCTIEPUMEHT ITPOBENICH HE TTOJTHOCTHIO;

v\ WM JONyIIEeHB! HeCYIIECTBEHHBIE OMMOKHM B paboTe C BEIEeCTBAMH U 000PY/I0BAaHHEM.

OtMeTKa «3%» CTaBUTCS, SCIIH:

v paboTa BBITIOIHEHA IPABUIILHO HE MEHEE, YeM HATIOJIOBUHY,

v\ WM jomyIeHa CyIieCTBEHHAs OIMOKa B X0JIe SKCIIEPHMEHTA, B 00bIACHEHNH, B 0(OPMIEHHH paboTHI,
B COOJIFOICHUH TPABUJI TEXHUKH 0€30MMaCHOCTH IPU PaboTe C BEIIECTBAMH U 000PYI0BaHHEM, KOTOPas
HCITPaBJISETCS TI0 TPEeOOBAHUIO YIUTEIA.

OTMeTKa «2» CTaBUTCS, SCIIH:

v JIOTYIIEHBI 1B€ (M 60Jiee) CyIeCTBeHHBIE OMMUOKH B X0J1¢ SKCIIEPUMEHTA, B OOBSICHEHUH, B
o(opmIIeHHH paOOThI, B COOJIIOICHUH MTPABUII TEXHUKH 0€30I1aCHOCTH, KOTOPHIC YUAIIIMUCSA HE MOXKET
WCIIPaBUTh JaXKE€ 110 TPSOOBAHUIO YIUTEIS;

v pa6oTa He BBITIOJIHEHA, Y YYALIErocs OTCYTCTBYET KCHEPHUMEHTANbLHbIE YMEHHUS.



Ounenka yMe}mﬁ pemaTb pacueTHbIC 3aJa4YU.

OTMeTKa «5» CTaBUTCS, €CITH B IOTHYECKOM PACCYXKJICHUHU U PEIICHUU HET OIIUOO0K, 3aaua pelicHa
paIlMOHAIBHBIM CITIOCOOOM;

OtMmeTKa «4» CTaBUTCS, €CITH B IOTHYECKOM PACCYKIACHUU U PEIICHUN HET CYNIECCTBCHHBIX OIMUOOK, HO
3ajaua pelieHa HepalMoOHaIbHBIM CIIOCO00M, WM AOMYILIEHO He Ooiee IBYyX HeCYIIECTBEHHBIX OIIHOOK.
OTMmeTKa «3» CTAaBHUTCS, €CITU B JIOTHYECKOM PACCYKJICHHH HET CYIIECTBEHHBIX OIMUOOK, HO JOMYIIIeHA
CYIIIECTBEHHAS ONIMOKA B MATEMATHUECKUX PacueTax.

OtMmeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYIICCTBCHHBIC OIMOKHU B JIOTHYECKOM PACCYXKJICHUU U B PEIICHUY;
OTCYTCTBYET OTBET Ha 3a/IaHUE.

OneHka NUCbMEHHBIX KOHTPOJIbLHBIX PadoT.

OTMeTKa «5» CTaBHUTCS, €CIIM: OTBET MOJHBIN U NPaBUIBHEIN, BO3MOKHA HECYIIIECTBEHHAsI OLTHOKA.
OtMmeTKa «4» CTaBHUTCS, €CIU: OTBET HETONHBIN MU JOMYLICHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUOOK.
OtmeTka «3» CTaBUTCS, €CIIM: padOTa BHIIOIHEHA HE MEHEE YeM HAIlOJIOBUHY, JIOITyIIeHa OTHA
CYILECTBEHHAs OIIMOKA U TIPH 3TOM JIBE-TPH HECYIIECTBEHHBIE.
OTMeTKa «2» CTaBHUTCs, CCIIN: pa60Ta BBITTOJIHCHA MCHBIIIC, YEM HAITOJIOBUHY HUJIU COACPKUT HCCKOJIBKO
CYIIECTBEHHBIX OIMOOK, JINOO padoTa HE BHITOTHEHA.

[1pu o1ieHKe BBINOTHEHUS MTMCBMEHHOW KOHTPOIBHOM padoThl HEOOXOANMO YUUTHIBATH TPEOOBAHUS
enuHOro opdorpaduueckoro pexxuma. OTMETKa 32 HTOTOBYIO KOHTPOJIBbHYIO pa0OTy KOPPEKTUPYET
MNpeACCTBYOMIUC ITPU BBICTABJICHUHN OTMETKH 3a YETBCPTH, MOJIYTOaAUEC, roa.

OueHka TecTOBbIX padoT.

TecTbl, COCTOSIIIME U3 MSTH BOIIPOCOB MOKHO MCIOJIB30BATh MOCIIE H3yYSHUS KaXKI0T0 MaTepHaia
(ypoka). Tect u3 10—15 BompocoB ucmons3yercs i nepuoandeckoro koutpoist. Tect u3 20—30
BOIIPOCOB HEOOXOANMO HCHOJIB30BATh JJI1 UTOTOBOT'O KOHTPOJISL.

[Tpu onleHMBaHUM HCHIONB3YETCs ClIEAYIONIas IKaa:

JI7st Tecta u3 ImATH BOIIPOCOB

v Her OMMOOK — OIEHKA «5»;

v oyHa OImHMOKa — OIIEHKA «4»; BE OIMOKH — OIEHKA «3»;

v’ Tpu omuOKH — OleHKa «2».
s recta u3 30 BOpocos:

v’ 2530 MpaBUIBHBIX OTBETOB — OIIEHKA «5»;

v 1924 MpaBUIbHBIX OTBETOB — OIIEHKA «4;

v/ 1218 npaBUIBHBIX OTBETOB — OLIEHKA «3»; MeHbIIe 12 NPaBUILHBIX OTBETOB — OIEHKA «2».
Ouenka pegepara.
Pedepar orieHrBaeTcs 10 CICAYIONUM KPUTEPUSIM:

v’ cobmosenne TpeGoBaHMI K ero 0hOpPMIECHHIO;

v HeoOXOIMMOCTh H JIOCTATOYHOCTH JIUIS PACKPHITHS TEMBI IPHBEIEHHOH B TekcTe pedepara
uHpOpMaLuH;

v ymenue 00yuaronierocsi cB060IHO U3araTh OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;

v c1ocoGHOCT 00YUAIOMIErocs MOHATh CyTh 3aaBAEMbIX YWICHAMH aTTECTAIMOHHONH KOMICCHHI BOMPOCOB

1 c(hOPMYJIUPOBATH TOYHBIC OTBETHI HA HUX.

YueOHO-MeTOANUECKOE 00ecIeueHue:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

«[Iporpammsr 8-11 kmaccel. Xumusi» Kysnenosa H.E., 'apa H.H., M. Benrtana-I'pag.

«Xumus. Metonuueckoe mocodue. 8 kinace»» I'apa H.H. M. Benrtana-I'pad.

«Ypoku xumuu. Meroauueckoe rnocodue 8 kimace» M.A. Illaranos

«O0y4eHre XMMHUH Ha OCHOBE MEXITPEIMETHOM UHTETpaIuu. 8-9 Kiaccel. Y4eOHO-

Metonudeckoe mocooue» Kysnernora H.E. M. Benrana-I'pad.

«Xumus 8 knacc. TexHonornueckue kapTel. Metogunueckoe mocooue» Acanosa JI.W. M.

Benrana-I'pad.

Xumus 8-9 kiaccel. 3amauHuk ¢ «momomHukom»» I'apa H.H., M. «lIpocBenienney

«Xumus 8§ knacce. Pabogas rerpaap» 'apa H.H. M. Benrana-I'pad.

«Xumus 8-9 knaccol. JIunakruaeckue kaprouku. ®I'OCy» Bockoboitnukosa H.IT. M.

Benrana-I'pad.

«DopMHpoBaHHE KOMIIETEHIINI Ha ypokax XuMHH. § kinacc. MeToauueckoe mocooue»

Henncosa O.M. M. Benrana-I'pad.

«CoBpeMeHHbIE TEXHOJIOTHH MpenoaBaHus XxuMuu 8-11 kiaccel. Y4eOHO-METOINYEeCKOe

nocobue» Kysuernora H.E. M. Benrana-I"pad.

«3anaunuk o xumuu 11 8 knacca» Kysnenosa H.E. M. Benrtana-I'pad: Cunres

«AJITOPUTM ycHEXay.

3anaunuk no xumuu. 9 kinacc. H.E.Ky3nenosa, A.H.JIeBkun. - M.; I3naTenbckuii HeHTp

«Benrana-I'pag», 2017.

PaGouas Terpanp. 9 knacce k yueOnuky H.E.Ky3nenosoii. ['apa H.H., AxmeroB M.A. - M.;

Wznarensckuit nentp «Benrana-I'pad», 2017.

Terpanp ns npakTrueckux pador. 9 knace k yueonuky H.E.Ky3neuosoii. I'apa H.H., 3yeBa

M.B. - M.; Uznatensckuii uentp «Benrtana-I'pad», 2017.

Terpaap 115 1abOpPaTOPHBIX U KOHTPOIBHBIX padoT. 9 knacc. Kysnenosa H.E.. - M.;

Wznarensckuit nentp «Benrana-I'pad», 2017.

Opanckas O.C., bypas U.B. [IpoekTHas AesITeNsHOCTh HIKOJIBHUKOB B MPOLIECCE O0yUYEeHUN

xumnn:8-10 Kaccel: METOIUYECKOE TTocoOue.

«IIpoBeps cBOM 3HaHMS MO XuMUU. CHcTeMa pa3HOYPOBHEBBIX 3a1aHui 8-9 kinacce» A.D.

Acnuukas

« «Xumus 8-9 knaccel. Crucrema 3aaHui JIsl KOHTPOJIS 0053aTENbHOTO YPOBHS MOJTOTOBKU

BBIIIYCKHUKOB OCHOBHOM cpeaHeil mkois» H.H. I'apa, M.B. 3yeBa

«XUMHS: HaBepCcThIBaeM ymyiieHHoe. 8-11 kiaccsl. Jlugaktudeckue Mmarepuansy 1.M.

Turoa, E.I1. EBcTradpeBa

«Xumug. TemaTnueckre U UTOroBbIE padOTHI It 8-9 KitaccoB 0011e00pa30BaTENbHBIX

yupexaenuin» Kasepuna A.A., Kopomenko A.C., Sxymosa JI.B.

«Xumus 8-11 kimaccsl. Bee TpyiHOCTH MIKONIBHOM TporpaMmbly Ymakosa O./1., uza. Jlurepa:

3anoMuHan-Ka.

«Xumust. JlocTikeHne MeTanpeAMETHBIX Pe3yJIbTaToOB 00yUueHus. Pemenrne nHTerpaTHBHBIX

npobnem 8-9 kmaccel. Metoaumdeckoe mocooue» IllatanoB M.A., Ky3unenosa H.E.
«CoBpeMEHHBIE TEXHOJIOTUH TpenoaaBanus xumuu 8-11 knacces» U.B IManbiruna, JI.B.

laneiruna, H.I1. BockoOoitHuKOBA.

«Kabuner xumuu B mkoine. Metoauueckoe nocodue» HazaposaT.C., M. Benrana-I"pad.

«IIpodeccuonansHoe camopa3BuTre yanutenss xumun» H.A. 3arpannunas, u3a. Y4uTenb.




