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Pabouas mporpamma mo XuMuM pa3paboTaHa Ha OCHOBE TPeOOBaHUH K pe3ynbTaTam
OCBOEHHSI OCHOBHOUM 00pa3oBaTeIbHOM MporpaMmbl OCHOBHOTO o006miero obpaszoBanus MBOY
«COLII Ne 7» ¢ yaeToM mporpamm, BKJIIOYEHHBIX B €€ CTPYKTYPY C HCIIOJIb30BaHHEM y4eOHUKOB
Epemuna B.B., Ky3smenko H.E. «Xumus» uznatenscta «{poday.

Ha u3yuenue xumuu B 7-9 xnaccax orsoaurcs 170 yacos: B 7 kiacce — 34 yaca (1 yac B
Hezeno), B 8—9 kimaccax — mo 68 yacoB (2 yaca B Hezelnto) (34 yueOHbIC HEACTH B KaXKIOM
KJacce).

1. Ilnanupyemble pe3yabTAaThl OCBOCHUSI Y4eOHOI 0 MpeaMeTa

JIMYHOCTHBIMMU pe3yJbTaTaMi U3YYCHUA ITPEAMCTA «XUMUSD ABJISIOTCSA CICOYIOIINC
YMEHUS:

7-# Knacc

OCO3HaBaTB CANMHCTBO MW HECJIOCTHOCTb OKpYyXaromero Mupa, BO3MOXKHOCTH €TI0
IIO3HABACMOCTH U O6’I)$ICHI/IMOCTI/I Ha OCHOBC I[OCTI/DKGHI/Iﬁ HAayKH.

[TocreneHHo BeICTpauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHUE:

- OCO3HaBaThb HOTpe6HOCTB U TOTOBHOCTH K CaMOO6pa30BaHI/IIO, B TOM YHUCJIC U B paMKax
CaMOCTOﬂTeHBHOI\/'I JCATCIIBHOCTH BHE IIKOJIBI,

- OLOCHHUBATH JKWU3HCHHBIC CHTyallUM C TOYKH 3PCHHUMA 6630HaCHOFO 06p333 XKNU3HU "
COXpaHCHUA 310POBbA.

VYuaurtbecs MCOOJIBL30BaTh CBOU B3I/ Al HA MHUP IJId O6’B§[CH€HI/I5[ Pa3INYHBIX cmyaum"l,
PEIICHN A BO3ZHHUKAIOIIUX npo6neM " U3BJICYCHUS )XKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOIUTh W M3ydaTh B Y4eOHHUKAX IO PAa3HBIM IMpeaMeTam
Marepuai (M3 MaKCHMyMa), UMEIOIIUA OTHOIIIEHUE K CBOMM HMHTEpPECaM.

[IprnoOpeTraTh ONBIT yuacTus B AeNIax, MPUHOCAIIUX MTOJIb3Y JIFOISIM.

8-1 kmnacc

Oco3HaBaTh CANMHCTBO M HLECJIOCTHOCTb OKpYXaAromero MHupa, BO3MOXHOCTH €TI0
ITIO3HABACEMOCTH U O6T>$ICHI/IMOCTI/I Ha OCHOBC ,Z[OCTI/I)KCHI/Iﬁ HayKH.

TTocrenenno BbICTPAUBATDb CO6CTB€HHOC HEJIOCTHOC MUPOBO33PCHUC!

® OCO3HABATh HOTpe6HOCTB U TOTOBHOCTH K CaMOO6paSOBaHI/IIO, B TOM 4YHMCJIC U B paMKaxX
CaMOCTOATETHbHOU JCATCIIBHOCTH BHC IIKOJIBI,

® OIICHUBATh XU3HCHHBIC CUTyalUM C TOYKHU 3pPCHHA 6630HaCHOFO 06p338. KU3HU U
COXpaHECHUA 310POBbA;

® OILICHUBATH 3KOJIOTUYECKU I PHUCK B3aUMOOTHOIIIEHUI YEJIOBEKA U IIpUpOAbI.

(DOpMI/IpOBaTb 9KOJIOTUYCCKOC MBIIIJICHUE: YMCHUC OLICHUBATHL CBOKO ACATCIBHOCTL U
MOCTYIIKH APYTUX JIIO,I[GI;'I C TOYKH 3PCHHA COXPAHCHHA oxpyxcaromeﬁ CpClbl - rapaHTa XU3HU U
Onarormnosyuus Jroaen Ha 3emMIe.

9-1 knacc

ITocrtenenno BbICTPAUBATDb CO6CTBCHHO€ HEJIOCTHOC MUPOBO33PCHUC!

— OCO3HaBaTb COBPEMCHHOC MHOFOO6pa3I/Ie TUIIOB MHUPOBO33PCHHA, O6H_[eCTBeHHI>IX,
PCIIMTHO3HBIX, AaTCUCTHYCCKUX, KYJIbTYPHBIX Tpazu/mnﬁ, KOTOPBIC OHNPCACIAOT PA3HBIC
O6’b${CHeHI/I${ MPOUCXOAAIICTO B MUPC;

—C y‘{éTOM 3TOIro MHOF006pa3I/I}I IIOCTCIICHHO BBIpa6aTLIBaTL CBOHU CO6CTBCHHI>IC OTBCTBI
Ha OCHOBHBIC )KU3HCHHBIC BOIIPOCHI, KOTOPBIC CTABUT JIAYHBIA )KU3HEHHBIA OIIBIT,

— YUYUTHCA NPU3HABATH MMPOTHUBOPCUYNUBOCTH U He3aBepH_IéHHOCTL CBOHMX B3IJIIA0B Ha MHUP,
BO3MOXHOCTHh UX UBMCHCHU .

YYUTHCST UCIIOJIL30BAaTH CBOU B3T JIIABI HAa MHUpP IJIA O6’L$ICHCHI/I$I Pa3JINYHBIX CHTyaHHﬁ,
peuICHrd BO3HUKAOIIUX HpO6HCM " U3BJICHCHUSA ) KU3HCHHBIX YPOKOB.

OCO3HaBaTL CBOH HUHTCPCCHI, HAXOAUTHb U HU3Yy4aTb B yqe6H1/H<ax M0 pa3HbIM IpEAMETaAM
MaTepuail (I/I3 MaKCI/IMYMa), I/IMCIOH.IPIfI OTHOUICHHUEC K CBOUM HMHTCPCCAM.



Hcnonps3oBaTh CBOM HWHTEpPECHl sl BBHIOOpa WHAWBUIYaJbHOW 00pa30BaTENbHOM
TPAeKTOPUHU, TOTCHUUATBHOW Oynymied mnpogeccCu ¥ COOTBETCTBYIOIErO MPOQUILHOTO
oOpa3oBaHUsI.

[TpuoOpeTath ONBIT y4aCTHS B IeNaX, MIPUHOCSIIHX MOJIb3Y JIIOJSIM.

Y4YUTBCS CaMOCTOATENBHO BBIOMPATh CTHIIb IMOBEICHHS, NMPHUBBIYKH, OOECIICUHMBAIOLINE
Oe3omacHbIil 00pa3 >KM3HUM M COXPAaHEHHUE 3JI0POBbS — CBOETO, a TaKkKe ONM3KUX JIIoJed U
OKPYKAIOILHKX.

Y4uThCA CaMOCTOATENBHO MPOTHUBOCTOSTh CHTyalUsM, IMPOBOLUPYIOIIMM HA IOCTYIIKH,
KOTOPBIE YTPOXKAIOT O€30M1aCHOCTH U 3J0POBBIO.

Br16upaTh mocTynku, HalelIeHHble Ha COXpaHEHHE U OepekHOe OTHOLIEHHE K MPHUPO/IE,
0COOEHHO JKMBOM, mM30eras MpPOTHUBOTIOJIOKHBIX IMOCTYNKOB, TOCTEIIEHHO Y4ach M OCBamBas
CTPATETHIO PALIMOHAJIBHOTO IPUPOIOTIOIb30BAHMSL.

VYuutbes yOexaaTb JApYyrux JoJe B HEOOXOJUMOCTH OBJIAJCHUS CTpaTeruen
PalMOHAIBHOTO PUPOAOIOIB30BAHNS.

Hcnonb30BaTh 3KOJOTMYECKOE MBIIUIEHUE Uil BbIOOpa CTpaTerud COOCTBEHHOTO
IIOBEJICHUS B KA4ECTBE OJITHOM U3 IECHHOCTHBIX YCTAHOBOK.

CpencTtBoM pa3BUTUSL JIMYHOCTHBIX PpE3ylIbTaTOB CHYy)XaT Yy4eOHBIM Marepuan U
IPOJAYKTUBHBIE 3a/laHKsl ydeOHUKA, HAlleJICHHbIC HA 6-10 JIMHUIO PAa3BUTHUS — YMEHHUE OLICHUBATh
MOBEJICHHE YeJIOBEKa C TOUKH 3PEHMsI XUMUYECKOM 0€30MMacCHOCTH MO OTHOLIEHHUIO K YEJIOBEKY U

IPHUPO/IE.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMU U3Yy4eHUS Kypca « XUMUS».
MexnpeaMeTHbie MOHATHS

YcnoBueMm (GopMHPOBAaHUSI MEXKITPEIMETHBIX MOHATUH, HANPUMeEp, TAKUX, KaK CHCTEMA,
(baxT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaM3, CHHTE3 SBJISICTCS OBJAJICHUE YYAIIUMHUCS OCHOBAMHU
YUTATENILCKOM KOMIICTEHIIMH, MPHOOPETCHNE HABBIKOB PAa0OTHI ¢ MHQPOpPMANUEH, ydacTHe B
MIPOEKTHOM JEATeIbHOCTA. B OCHOBHOM IIKOJIe HA Kypce XMMHUHU OYyIeT MpOJ0JDKeHa padoTa 1o
(GOPMUPOBAHHIO W DPA3BUTHIO OCHOB YHTATENHCKOH KOMIIETEHIHH. Y4Yalluecs OBJIAJICIOT
YTEHHEM KaK CPEICTBOM OCYIIECTBJIICHUS CBOMX JaJbHEUIIMX IUIAHOB: TIPOJIOJDKEHUS
o0Opa3oBaHusi M CaMOOOpa30BaHMs, OCO3HAHHOTO IUIAHUPOBAHHS CBOETO AaKTYyallbHOTO H
MEPCIEKTUBHOTO Kpyra YTCHHs, B TOM 4YHCIE JOCYrOBOTO, IOATOTOBKM K TPYIOBOW U
COLIMANBHOW JEATEIBHOCTH. Y  BBINIYCKHHKOB Oylner cQopMHpOBaHa MOTPEOHOCTh B
CHCTEMAaTHYECKOM UYTCHHMU KaK CPEICTBE MO3HAHWs MUpa M ce0s B 3TOM MHUpPE, rapMOHH3AIHU
OTHOIIICHHUH YeJIOBEKa U 00IIECTBa, CO3IaHIH 00pa3a «IOTPEOHOTO OYyIyIIEeroy.

[Tpu M3yueHNHr XUMHH yYaluecss YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HAa TIEPBOM YPOBHE
HABBIKH PadoThl ¢ uHopmanueil u monomHiAT uX. OHU cMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBhIBATh U HHTEPIPETHPOBATH COJCPIKAIIYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh, COTIOCTABJIATh, AHAJIM3UPOBATh, 0000IIATh U MHTEPIPETUPOBATH
nH(OPMALIHIO, COIEPKAIIYIOCA B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTaX;

* BBIICNATh TJIABHYIO W U30BITOYHYI0 HWH(GOPMAILMIO, BBHIMOTHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICIICI; PEACTABIAT, HHPOPMAIIHIO B CKATOM CIOBECHOM
dopmMe (B BHIE TUIaHA WIM TE3WCOB) U B HATJISIHO-CUMBOJIMYECKOW (Qopme (B BUAE TaOINHIL,
rpaduyecKkux CXeM M JauarpaMM, KapT MOHSTHA — KOHIENTYaJIbHBIX JWarpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aMOJHSATH U JIOTIOTHSTH Ta0JIUIIbI, CXEMBI, TUarPaMMBbI, TEKCTHI.

B xonme wu3ydeHumss Kypca XuUMUU OOydaromiyecs NPUOOPETYT ONBIT NPOEKTHOMH
AeATEeJBHOCTH Kak o0co00d ¢opMbl ydeOHOU paboThl, CHOCOOCTBYIOIIEH BOCIHUTAHUIO
CaMOCTOSITEIbHOCTH, HWHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHBAIMU U



3pPEeKTUBHOCTH Y4eOHOW JIESITEIBHOCTH; B XOJE€ pealH3allMd HCXOJHOTO 3aMbIClia Ha
MPAKTUYECKOM YPOBHE OBJAJCIOT YMEHUEM BHIOMpATh aJE€KBAaTHBIE CTOSINIEH 3amade CpecTBa,
IIPUHUMAaTh pEIIeHHs, B TOM 4YHCIE€ W B CUTyaluusx HeomnpenenéHHoctd. OHU nOJy4aT
BO3MOJKHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIBKUX BAPHAHTOB PEIICHHM, K MOUCKY
HECTaHIAPTHBIX PEUICHUH, TIOUCKY M OCYIIECTBICHUIO HanOoJiee MPHEMIIEMOTO PEeIICHHSL.

B coorBerctBun ®I'OC OOO BBIAEHAIOTCS TpU TPYIIBl YHUBEPCAIbHBIX Y4€OHBIX
NEUCTBUI: perynsaTuBHbIE, [I03HABATEIbHbIE, KOMMYHUKATHUBHBIE.

Pecynamusnvie YVII:

7-1 Ki1acc

CamocTosaTensHO OOHapyXuBaTb U (HOPMYIUPOBaTh y4EOHYIO HpOOJIEMY, OINpPENENSTh
1eb yueOHOM 1eTeNbHOCTH, BIOMPATh TEMY MPOEKTA.

BriiBuraTh Bepcuu pemieHust mpoOiieMbl, 0CO3HABATh KOHEYHBIH pe3yinbTaT, BHIOMPATh U3
MIPEJUIOKEHHBIX U UCKATh CAMOCTOSITEIEHO CPEACTBA JOCTIDKEHHS 1EIIH.

CocTaBniaTh (MHAMBHUAYAJBbHO WM B TPYIMIE) IUIAaH pelIeHUs NpoOseMbl (BBIMOIHEHUS
MIPOEKTA).

PaboTas mo 1utaHy, CBEpSITh CBOM JEWCTBUS C IETBIO U, TPH HEOOXOIUMOCTH, UCTIPABIIATh
OLIMOKHU CaMOCTOSITENBHO.

B awmanore ¢ yuureneM COBEpIIEHCTBOBATH CaMOCTOSITEIbHO BBIPAOOTaHHbBIE KPUTEPHU
OIICHKH.

8-1 kacc

CamocTosATensHO OOHApPYXUBaTh U (POPMYTUPOBATH Y4EOHYIO MPOOIEMY, OTIpPEHesiTh
1eJ1b y4eOHOU NesITeIbHOCTH, BBIOMPATh TEMY MPOEKTA.

BeiiBurath Bepcumn perieHust npoosieMsl, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BBIOMpATh U3
IIPEUI0KEHHBIX U UCKATh CAMOCTOSTENIBHO CPEACTBA AOCTHKEHUS LIEJIH.

CocTaBnaTh (MHOMBUAYAJIbHO WM B TpYIIE) IUIAH PEIIEHUs NpOoOJeMbl (BBIIOIHEHUS
MPOEKTA).

Paboras nmo miaHy, cBepsTh CBOM JEUCTBUSA C LIEIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIAThH
OLIMOKH CaMOCTOSATENBHO.

B awmanore ¢ yuuteneMm COBEpIIEHCTBOBATH CAMOCTOSITEIBHO BBIPAOOTaHHBIE KPUTEPUH
OLIEHKH.

9-i1 knacc

CamocrostenbHO OOHapykuBaTh M (popMynaupoBaTe mpoOieMy B KJIAcCHOM U
MHAWBUIYAJIbHOHN yueOHOH e TeTbHOCTH.

BeiiBurath Bepcuu perieHus npoOsieMbl, 0CO3HaBaTh KOHEUHBIN pe3yiabTaT, BRIOUpPATh U3
IIPEUIOKEHHBIX U UCKATh CAMOCTOSTENIBHO CPEACTBA AOCTHKEHUS LIEIIH.

CoctaBnaTh (MHOMBUAYAJIbHO WM B TpYIIE) IUIAH pEIIeHUs MpoOJieMbl (BBIIOIHEHUS
MIPOEKTA).

[TonGupats Kk Kaxka0# npobieme (3agaue) aJleKBaTHYIO €l TEOPETUYECKYIO MOJIEINb.

PaboTas mo npemioKeHHOMY M CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY, MCIOJIb30BaTh
HapsAgy C OCHOBHBIMH M  JOTOJHMUTENIbHBIE CpPEACTBA (CIIPaBOYHAs JIUTEPATypa, CIIOKHBIE
puOOpPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHIUBUAYAIHHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

PabotaTh 1O CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY, CBEpSSICb C HUM U LENbIO
JeATeNbHOCTH, UCIPABJISIs OIMOKHU, UCTIONb3YsI CAMOCTOATENBHO MOA00paHHbIE CpeICcTBa (B TOM
yuciue u HTepHer).

CB0060IHO MOJIB30BATHCSI BHIPAOOTAHHBIMH KPUTEPUSMHU OLIEHKH M CAMOOIICHKH, UCXO/Is U3
LIEJIM ¥ UMEIOLTUXCS] KPUTEPUEB, pa3inyasi pe3yinbTaT U CriocoObl IEHCTBUH.

B xoze mpencraBieHus MpoeKkTa JaBaTh OLIEHKY €r0 Pe3yJIbTaTaM.

CamocTosITeIbHO OCO3HAaBaTh MPUYMHBI CBOEro Yyclexa MM Heyclexa U HaXOJUTh
crocoObl BBIX0JIAa M3 CUTYAIlMH HEycreXxa.




YMeTh OLIEHUTh CTENEeHb YCHEIIHOCTH CBOEH WMHAMBHMIyalbHOM 00pa3oBaTeabHON
JeATeITbHOCTH.

JlaBaTh OIIEHKY CBOWM JIMYHOCTHBIM KadecTBaM M dYepTaM xapakrepa («KakoB s»),
OTIPEJICINIATh HANPABIICHUS CBOETO Pa3BUTHUs (KKAKUM 51 XOUY CTATh», «4TO MHE JUIsl 3TOTO HAJIO
ceNaThy).

CpenctBoM (QopMupoBaHUSI PEryISATHBHBIX YVY]J[ cilykar TeXHOJOTHs MPOoOIEMHOTO
JMajora Ha JTane W3ydeHHs HOBOTO MaTepHalia M TEXHOJOTHS OICHHBAHUS 00pa30BaTEIbHBIX
JNOCTUXEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvhvie YV/I:

7-# Knace

AHanmm3upoBaTh, CPaBHUBATh, KIACCUPHUIMPOBATH M 0000maTh (akTel U SBICHUS.
BEISBISATE IPUYUHBI U CIICACTBYSI IIPOCTHIX SBIICHHM.

OcyIiecTBIATh CpaBHEHHE W KIACCU(UKAITUIO, CAMOCTOSITEIFHO BBIOMpas OCHOBAaHUS U
KPUTEPHUH JUIS YKAa3aHHBIX JIOTHYECKHX ONEpalnid; CTPOHUTh KIACCU(PUKALNIO HA OCHOBE
JTUXOTOMHUYECKOTO JIETICHHS (Ha OCHOBE OTPUIIAHMUSA).

CTpouTh  JIOTHMYECKOE  pAacCYKJCHHE, BKIIOYAIOUIEe  YCTAHOBJICHHE  PUYHHHO-
CJIEICTBEHHBIX CBA3EH.

CoznaBaTh CXEMAaTHYECKHE MOJIEIM C BBIJCIICEHUEM CYHIECTBEHHBIX XapaKTEpUCTHUK
oOBeKTa.

CocTaBisTh TE3UCHI, pa3lIWYHble BHUABI IUIAHOB (IPOCTBIX, CIOXKHBIX W T.IL).
[IpeoOpazoBriBaTh MHGOPMAITUIO W3 OJHOTO BUA B APYrou (TabiauIly B TEKCT U TIp.).

BrruuThIBaTh BCE YpOBHHM TEKCTOBOW MH(POPMAIIHH.

YMeTh onpeaensiTe BO3MOKHbIE HCTOYHUKN HEOOXOUMBIX CBEACHUMN, IPOU3BOIUTH TOUCK
nH(pOopMalMY, aHAIM3UPOBATh U OLICHUBATh €€ JJOCTOBEPHOCTb.

8-i Kiacc

AHanu3upoBaTh, CpaBHMBATh, KJIACCH(PHUIIMPOBATH M 0000mars (akTel W  SBIICHHSL.
BbIsSBISATE NPUYMHBI U CIIEACTBUS MPOCTHIX SBICHHIMA.

OcymiecTBIATh CpaBHEHUE, 0000IIEHNE MU KIACCHU(PUKAIMIO, CAMOCTOSITEIHFHO BBIOMpast
OCHOBaHUS M KPUTEPHUH JUIsl YKA3aHHBIX JOTMYECKHX OIepalyil; CTPOUTh KIACCHU(PHUKAIUIO Ha
OCHOBE JMXOTOMHUYECKOTO JeNieHus (Ha OCHOBE OTPUIIAHUS).

CtpouTh JIOTHYECKOE  pacCyKJIEHHE, BKIIOYAIOIIEe YCTAHOBIEHUE  MPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

CoznaBaTh CXeMaTHYECKHE MOJICIM C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
oOBeKTa.

CocTaBisTh TE3UCHI, pa3IUYHbIe BUIBl IUIAHOB (IIPOCTBIX, CJOXKHBIX M  T.IL).
[IpeoGpa3zoBbiBaTh HHGOPMAIIUMIO M3 OJHOTO BHA B APYroil (TabIuIly B TEKCT U Tp.).

BorunteiBaTh Bce YpOBHH TEKCTOBOM MH(OpMAaLINK.

YMeTh onpenensTh BO3MOKHbIE HCTOYHUKH HEOOXOTUMBIX CBEACHUMN, IPOU3BOIUTH TIOUCK
nH(pOpMalIUY, aHATU3UPOBATh U OIICHUBATh €€ JOCTOBEPHOCTb.

9-ii kimacc

AHanu3upoBaTh, CPABHUBATD, KIACCH(PHUIIMPOBATH U 0000I1aTh IOHATHUSA:

- JlaBaTh ONpEeJeNIeHHe TOHATUSAM Ha OCHOBE HM3yUYE€HHOTO Ha PAa3MYHBIX MpeaMeTax
y4eOHOTO MaTepuana;

- OCYIIECTBJIATH JJOTUYECKYIO OTIEPAIIIO0 YCTAHOBJICHHSI POJOBUIOBBIX OTHOLIECHUIA;

- 00001maTh MOHATHS — OCYIIECTBIISTH JIOTUYECKYIO OMEPAlMI0 Mepexoda OT MOHATHUS C
MEHBIIUM 00bEMOM K MOHATUIO C OOIBIINM 00BEMOM.

CTpouTh JIOTHYECKOE  pacCYKIEHHE, BKIIOYAIOIIEe YCTAHOBIECHUE  MPUYMHHO-
CIIEJICTBEHHBIX CBS3EH.

CoznmaBaTh MOJAETM C  BBIJICJICHMEM  CYIIECTBEHHBIX  XapaKTEPUCTUK  OOBEKTa,
MpeoOpa3oBhIBaTh MOJIENH C IIENbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPEICISIONIUX JTaHHYIO
MPEeIMETHYIO 00JIacTh.

[IpencraBiasaTe WHPOPMAIHIO B BUAEC KOHCIIEKTOB, TAOIUII, CXeM, TPaHKOB.




[IpeoOpa3oBbiBaTh MHGOPMALIMIO U3 OJHOTO BHAA B JAPYrOM W BHIOMpATh YAOOHYIO JUISA
ce0st ¢opmy ¢ukcanuu u mnpexactaBieHus uHbopmanuu. IIpencraBnaTs uHpOpManuio B
ONTUMAJILHON (pOpME B 3aBUCUMOCTH OT aJipecara.

[loHumass mno3uLMI0 JApYroro, pasiauyaTb B €ro peun: MHEHHE (TOYKy 3peHus),
JI0Ka3aTeNnbCcTBO  (apryMeHThl), (aKThl; TUIOTE3bl, AaKCHOMBI, Teopuu. s 3TOTO
CaMOCTOSITEJIbHO MCIOJb30BaTh pa3IMYHble BUABI UYTE€HHSA (M3yyarollee, MPOCMOTPOBOE,
03HAaKOMUTEJLHOE, TIOMCKOBOE), IPUEMBI CITYILIAHUS.

CamoMy co3aBaTh MCTOYHUKM WH(POPMALMU PA3HOTO THIA W Ui Pa3sHBIX ayIUTOPHH,
coOronath NHOOPMAIIMOHHYIO TUTHEHY U MTpaBUiIa HH(OOPMAIIMOHHON 0€30MMaCHOCTH.

YMeTh HCHONB30BaTh KOMIBIOTEPHbIE H  KOMMYHHKAIIMOHHBIE TEXHOJIOTUH  Kak
WHCTPYMEHT JUIS JOCTH)KEHUS CBOMX Iesiell. YMeTh BbIOMpaTh aJeKBAaTHBIC 3ajaue
MHCTPpYMEHTAJIbHbIE POTPAMMHO-aNIapaTHbIE CPEJICTBA U CEPBUCHI.

CpenctBoM (opmupoBaHusl TO3HABaTENbHBIX Y Y]J[ chmyxar y4yeOHBIM MaTepuan u
MPOAYKTHBHBIE 33/IaHUS YUeOHHKA, HAIlETICHHbIe HA |1—4-i TIMHUY Pa3BUTHS:

- OCO3HaHME poJiH BemecTB (1-g TMHUS pa3BUTHUSA);

- pacCMOTpeHHE XUMUYECKHUX MPOLECCOB (2-51 TMHUS PA3BUTHSA);

- HCTIOJIb30BaHNE XMMHUYECKUX 3HAHUH B ObITY (3-5 JIUHUS pa3BUTHSA);

- 00BSICHEHHE MHUpPA C TOYKH 3PCHUS XUMHUH (4-5 TMHUS PA3BUTHS);

- OBJIaJICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUS (6-51 JINHUS Pa3BUTHSA).

Kommynuxamusnvie YVJI:

7-1 Kyacc

CaMoOCTOATENbHO OpraHU30BBIBATH Yy4eOHOE B3aUMOJEUCTBUE B TIpymme (OmnpeaeisTh
oOu1ue 1eau, pacipeessaTh PO, JOrOBapuBaThCs APYT C APYrOM U T.J.).

OTtcTauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH aPTyMEHTHI, IOATBEPkKAast UX (paKTamHu.

B nuckyccun ymeTh BBIABUHYTh KOHTPAapryMEHTHI, Iepedpa3supoBaTh CBOIO MbICITb
(BIasieHrEe MEXaHU3MOM DKBHBAJICHTHBIX 3aMEH).

YuuTbcs KPUTHUHO OTHOCHUTBHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IpH3HAaBaTh
OmM1OO0YHOCTh CBOETO MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €TO0.

[lonumass mno3uLMIO APYroro, pasiudaTh B €ro peud: MHeHHe (TOYKy 3peHus),
JI0Ka3aTeNbCTBO (apryMeHThl), ()aKThl; THIOTE3bI, AKCHOMBI, TECOPHH.

8-i Kkiacc

CaMOCTOATENTbHO OPraHM30BBIBATH y4eOHOE B3aUMOJCWCTBHE B Tpymme (OMpenensTh
oOu1ue eIy, pacipeesaTh PO, JOrOBapUBaThCS APYT C APYTOM U T.J.).

9-i1 knacc

OtcTauBasi CBOIO TOUKY 3pEHHUS, IPUBOJAUTH apTyMEHTHI, MOATBEPKAast UX GaKkTaMu.

B nuckyccun yMmMeTh BBIABHHYTh KOHTPApryMEHTHI, Iepedpa3srupoBaTh CBOK MbBICIH
(BMamieHue MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

VY4uThCS KPUTUYHO OTHOCHTBCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HAaBaTh
OLIMOO0YHOCTh CBOET0 MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATh €T0.

[lonuMas mMo3uIMIO JpPYyroro, pasiuyaTb B €ro pedyu: MHEHHE (TOUKYy 3peHus),
JI0Ka3aTeNbCTBO (APTyMEHTHI), (PaKThl; TUIIOTE3bI, aKCHOMBI, TEOPHH.

VYMeTh B3IUISHYTh Ha CUTYallMI0O C WHOW MO3UIMU M JIOTOBAPUBATHCA C JIIOJBMH HHBIX
MTO3ULIUH.

CpenctBoM (GopMHpPOBaHUS KOMMYHHMKATUBHBIX Y Y/ ciayXaT T€XHOIOTHUS MPOOIEMHOIo
auanora (moOyXJaromMi W HOJABOMAIIMKA AManor) ¥ paboTa B MalbIX TpyHmnax, Takke
UCIOJIb30BAHME HA YPOKAX IIEMEHTOB TEXHOJOTUH MPOJYKTUBHOTO YTEHUS.

IIpeaMeTHbIMU pe3yabTaTAMH MU3Y4YEHUs IpeaMera «XUMHS» SBISIOTCS CIEIYIOLINE
YMEHHSL:

7-ii kaacc

- ONPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;

- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.



- IPUBOAUTH IPUMEPBI XMMHUYECKHUX IIPOLIECCOB B IIPUPOE;

— O6’b$ICHSITB 3HAUYCHUEC BCIICCTB B JKU3HU U XO3$II\/JICTBC YCJIOBCKaA.

— Hepe‘-II/ICJISITI) OTJIMYUTCIIbHBIC CBOfICTBa XUMHNYCCKHUX BCUICCTB,

- IOHUMAaThb CMBICJI XUMHUYCCKUX TepMI/IHOB.

- XapaKTepu30BaTh METOJIbI XUMUYECKOW Hayku (HAOIOJICHUE, CPAaBHEHUE, SKCIICPUMEHT,
M3MEpEHUE) U UX POJib B IO3HAHUU IPUPOJIBI;

- HpOBOl[I/ITI) XUMHUYCCKHUC OIIBITHI 1 3KCHepI/IM€HTI>I 158 O6’I)$ICH$ITI> nux peBy.IH)TaTI)I.

— YMGHI/IG OLICHHUBATH IMOBCACHHUC UCIIOBCKA C TOUYKHU 3peH1/191 XI/IMI/I‘IGCKOﬁ 6630H3.CHOCTI/I 110
OTHOIIECHHUIO K YEJIOBEKY U IIPUPOJIE:

- HCIIOJIB30BAaTh 3HAHUS XWUMHUHU HpI/I CO6J'IIOI[€HI/II/I HpaBI/IJ'I HUCITIOJIB30BAHUS 6I>ITOBI>IX
XUMHUYECKUX MIPENapaTos;

— pa3auyvaTh ONacHble U 0€30TMacHbIC BEIIECTBA.

8-ii kadacc

1-s1 TUHUS pa3BUTHUS — OCO3HAHKE POJIU BEILIECTB:

- OHpCI[GJ'I?ITB pOJ'IB paSJ'II/I‘-IHI)IX BCIIIECTB B npnpone U TEXHHUKE,

- O0BSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

2-51 TUHUS PA3BUTHS — PACCMOTPEHUE XUMUYECKUX MPOLIECCOB:

- IPUBOJIUTH TPUMEPHI XUMHUUYECKUX ITPOIIECCOB B MMPUPO/IE;

- HAXOOUTh T-IG]I)TI:;I, CBI/IJIeTeJ'II)CTByIOHII/IC 06 061]_[I/IX HpI/ISHaKaX XUMHUYCCKUX HpOHeCCOB nu
WX Pa3JINuUsX.

3-s1 TUHUS Pa3BUTHUS — UCTIOJIB30BaHNE XUMHYECKUX 3HAHUH B OBITY:

— 00BSICHATHL 3HAYECHHE BEIIECTB B JKM3HU M XO35MCTBE YeJIOBEKA.

4-51 TUHAS Pa3BUTUS — OOBSICHATH MHUP C TOUKH 3PCHHS XUMHH:

— MIEPEYHCIIATh OTIMYUTEIIbHBIE CBOMCTBA XMMHUYECKHX BEIIIECTB;

— pa3auvaTh OCHOBHBIE XUMHYECKHE TIPOIIECCHI;

- OTIPEICNISITH OCHOBHBIE KJIACChI HEOPTAaHMYECKHX BEIIECTB;

- IOHUMATh CMBICI XUMHYECKUX TEPMUHOB.

5-1 JNWHWS PA3BUTHS — OBJIAJICHWE OCHOBAMHM METOJIOB ITO3HAHMS, XapaKTEePHBIX IS
€CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOJbl XUMHYECKON Hayku (HAOJIOJCHUE, CpaBHEHUE, SKCIIEPUMEHT,
M3MEPEHHUE) U UX POJIb B TIO3HAHUU TTPUPO/IBI;

- IPOBOJUTH XUMHYECKHUE OTIBITHI M SKCTIEPUMEHTHI U OOBSCHSITH UX PE3yJIbTaThI.

6-s1 JMHHUS Pa3BUTHUA — YMCHHE OIICHUBATh ITOBEJECHHWE YEJIIOBEKAa C TOYKH 3pPEHUS
XUMHUYECKON O€30MaCHOCTH 10 OTHOIIICHUIO K Y€JIOBEKY U MIPUPO/IE:

- WCIIOJIb30BaTh 3HAHUS XUMUM TPU COONIOACHWHM IIPaBUJI HCIOJIb30BAaHUS OBITOBBIX
XUMUYECKUX TIPENnaparos;

— pa3auvarh ONacHbIe U Oe30MacHbIC BEIIECTBA.

9-ii KJacc

1-s1 TMHUA pa3BUTHUS — OCO3HAHUE POJIU BEILIECTB:

— OOBSICHATH (PYHKIIUU BEUIECTB B CBSI3U C MX CTPOCHHEM.

2-s1 TUHUS PA3BUTHS — PACCMOTPEHUE XUMUYECKUX MPOLIECCOB:

— XapaKTepu30BaTh XUMUYECKUE PEAKLIUY;

— OOBSICHATH pa3UYHbIE CIIOCOOBI KIacCU(UKAIINYA XUMHUECKUX PEaKIni.

— MPUBOAUTH MPUMEPHI Pa3HBIX TUIIOB XUMHUUECKUX PEAKLIUMN.

3-s TUHMS PA3BUTUS — UCTIOJIH30BAHUE XUMHYECKUX 3HAHUH B OBITY:

— WCMOJNb30BaTh 3HAHHUA 1O XHMHUU IS ONTHUMAIbHOM opraHuzanuu OopbOBl C
MH(DEKIMOHHBIMU 3200JIEBAHUSAMU, BPEIUTEISIMH TOMAIIHETO U MPUycageOHOro X03sIiCTBA;

— TIOJTb30BATHCS 3HAHUSMU TI0 XUMHHU TIPH UCTIOJIB30BAHUU CPEJICTB OBITOBON XUMHUHU.

4-s1 TUHUS PA3BUTHS — OOBSICHITH MUP C TOUKH 3PEHUS XUMUHU:

— HaXO/UTh B MPHUPOJIe OOIIMEe CBONCTBA BEIIECTB U OOBICHITH HX;

— XapaKTepu30BaTh OCHOBHBIE YPOBHHU OPraHU3alMU XUMUYECKUX BEILIECTB.



5-1 NMHUS pa3BUTHS — OBJAJACHUE OCHOBAMH METOJIOB IO3HAHMS, XapaKTEpPHBIX MIJIs
€CTECTBEHHBIX HayK:

— IIOHUMATh POJIb XUMUYECKHUX MPOLECCOB, IPOTEKAIOLIUX B IPUPOJE;

— YMETh IIPOBOAUTD MIPOCTEHIINE XUMUUECKNE IKCIIEPUMEHTHI.

6-1 JMHUS pa3BUTHUS — YMEHHUE OLICHHMBAaTh IIOBEJCHUE YEJIOBEKAa C TOYKH 3PEHUS
XMUMHUYECKOHN 0€3011aCHOCTH MO OTHOUIEHUIO K YEJIOBEKY U IPUPOJIE:

— XapaKTepU30BaTh KOJIOTMUYECKHE TPOOIEMBI, CTOSLINE MEPE]] YEIIOBEUECTBOM;

— HaxOJUTh IPOTUBOPEUMS MEXAY ACSITEIbHOCTHIO YEJIOBEKAa M IMPHUPOJIOIN U Npeasararhb
CTIOCOOBI YCTPAaHEHHSI STHX MPOTUBOPEUHIA;

— OOBSICHATH U JOKa3bIBaTh HEOOXOIMMOCTh OE€PEKHOTO OTHOLIEHUS K IPUPO/IE;

— IPUMEHATh XUMHUUYECKUE 3HAHUS JJIs OpraHu3aliy U IUIaHUPOBAHUSI COOCTBEHHOTO
3JI0pOBOT0 00pa3a )KU3HU U JIEATEIbHOCTH, OJIar0NOIy4Hs CBOCH CeMbH U OJIaronpusITHON
cpeabl OOMTaHUs YeIOBEYECTBA.

BbInycKHMK Hay4YUTCS:

® XapaKTEepHU30BaThb OCHOBHBIE METOJbl MO3HAHMA: HAOIIONCHME, HW3MEpEHue,
IKCIIEPUMEHT;

® OIMMCHIBATh CBOWCTBA TBEPABIX, KHUIKUX, Tra3000pa3HBIX BEMIECTB, BBIACTAS UX
CYILIECTBEHHBIE ITPU3HAKH;

® pPacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKHX HOHSATHH «aToM», «MOJICKYJay,
«XMMHUYECKHHA D3JEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJCHTHOCTHY,
«XMMHUYECKas PEeaKIHs», HCHOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® pPacKphIBaTh CMBICT 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, IOCTOSIHCTBA COCTABa,
aTOMHO-MOJICKYIISIPHOU TEOpHUH;

® pa3nuyYaTh XMMUYECKHE U PU3NYECKUE SIBIICHUS;

® Ha3bIBATh XMMUYECKHE HIICMEHTHI;
OTIPEJETIATh COCTAB BEIIECTB MO UX (opmynam;
OTIPEETIATh BAJICHTHOCTH aTOMa JIEMEHTa B COEANHEHUSX;
OTIPENETIATh THIT XUMUYECKUX PEaKIHi;
Ha3bIBaTh IPU3HAKH U YCIIOBHS MPOTEKAHUS XUMUIECKUX PEAKIIHIA;
BBISIBIISITH IIPU3HAKH, CBHJICTEIBCTBYIOIINE O MPOTEKAHUN XMMUYECKOW PEeaKIiy Mpu
BBINTOJTHEHUH XUMHUYECKOTO OTIBITA;
COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHEHUII;
COCTaBIISITh YPAaBHEHUS! XUMHYECCKUX PEAKIIHIA;
co0moaTh MmpaBmiIa 6€301MacHON paboThI IPH MTPOBEICHNUH OIIBITOB;
MI0JIb30BaThCA JIAOOPATOPHBIM 000PYJOBaHHEM U MOCY/IOH;
BBIYHUCIISTH OTHOCHTENIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MAacChl BEILIECTB;
BBIUUCIIATH MAaCCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa 10 (GopMyJie COeAMHEHUS;
BBIYHUCIIATH KOJMYECTBO, 00BEM HMJIM MACCy BEUIECTBA MO KOJIMYECTBY, 00bEMyY, Macce
peareHToB WU MPOJYKTOB peaKiii;

® XapaKTepHU30BaTh PU3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOAa
U BOJOPOJIa;

® [10Jy4aTh, COOMPATH KUCIOPOJ U BOJOPOJI;
pacro3HaBaTh OMBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO;
pacKpbIBaTh CMBICH 3aKOHA ABOrapo;
PacKphIBaTh CMBICH MOHATUH «TETI0BOH 3P HEKT peakiin», «MOJSPHBIA 00bEM»;
XapakTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA BOJIBI,
PacKphIBaTh CMBICI MOHATHUS «PACTBOPY;
BBIUUCIIATH MAacCOBYIO JOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;



® I[IPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

® Ha3bIBaTh COEAMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEILECTB;

® XapakTepu3oBaTh (U3MYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCUAOB, KACIOT, OCHOBAHUMH, COJIEH;

® OMNpeAesaTh IPUHAUIEKHOCTb BELIECTB K OIPEIETICHHOMY KIIaCcCy COEIMHEHU;

® COCTaBIIATH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHN M3yYEHHBIX KJIACCOB;

® [POBOJUTH OMBITHI, MOJATBEP)KIAIOIINE XMMHMUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

® pAacIIO3HaBATh ONBITHBIM ITYTEM PACTBOPBI KUCJIOT U LIEI0YEH 110 U3MEHEHUIO OKPACKU
MHIMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/y KJIacCaMU HEOPTAHUYECKUX COEIMHEHUM;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

e OOBACHATH (U3NYECKUH CMBICT aTOMHOIO (HOPSAKOBOTO) HOMEpPAa XHUMHYECKOIO
3JIEMEHTa, HOMEPOB I'PYIIIbI U Ieproaa B nepuoaudeckoit cucreme .M. Menneneesa;

e OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS! CTPOEHHsSI aTOMOB, CBOMCTB 3JIEMEHTOB B
Ipeienax MajbIX IEPUOJIOB U IVIaBHBIX MOArPYIII;

® XapaKTepHU30BaThb XMMHYECKHE AJIEMEHTHI (0T BOAOPOJa /10 KajibIlHMs) HA OCHOBE HX
MoJIOKeHUs B Tmepuoanueckoi cucreme .M. MeHnmeneeBa M OCOOEHHOCTEH CTPOCHHUS HX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHUSI aTOMOB MepBbIX 20 3I€MEHTOB NEPUOANYECKON CHCTEMBbI
.. Mennaeneena;

® pPAaCKpBIBaTh CMBICH MOHATHI: «XUMUYECKas CBA3bY, «IIEKTPOOTPULIATEIIHHOCThY;

® XapaKTepu3OBaThb 3aBHCHUMOCTh  (PU3MYECKHMX CBOWCTB  BEIIECTB OT  THIMA
KPUCTAJUIMYECKON PEIIETKH;

® OMNpeAensTh BUJ XUMUUYECKON CBA3H B HEOPraHUYECKUX COCAMHEHUSX;

e 1300pakaTb CXEMbl CTPOCHHSI MOJIEKYJ BELIECTB, 0Opa30BaHHBIX Pa3HBIMU BHUJAMU
XUMHYECKUX CB3CH;

® pAacKphIBaThb CMBICI TIOHATUH «HUOH», «KATUOH», «AHUOHY», «DJIEKTPOIUTHI,
«HEANIEKTPOJIUTBLY, «ANEKTPOIUTUYECKAS AUCCOIUALINS, OKUCIUTENbY, «CTENEHb OKHCICHUS
«BOCCTaHOBHTEIIbY, «OKHCICHUEY, KBOCCTAHOBIICHHUE);

® OMpeAeNnsiTh CTENeHb OKUCICHUS aTOMa 3JIEMEHTa B COSIMHEHHH;

® pPAacCKpBIBaTh CMBICI TEOPUH IIIEKTPOJIUTHUECKON AUCCOIUAIINH;

® COCTaBIISITh YPABHEHUSI SJICKTPOIUTHUECKOM AUCCOLMALUN KUCIIOT, 1IeJI0Yeil, coei;

e OOBSCHATH CYIIHOCTh IMpollecca DIEKTPOJUTHYECKON IUCCOIMAIMM W PeaKiui
MOHHOTO 0OMeHa;

® COCTaBIISITh MOJHBIC U COKPAIICHHbIE HIOHHBIE YPABHEHHUS PEaKIUi OOMEHa;
OTIPEIeNIATh BO3MOKHOCTh MMPOTEKAHUSI peaKuii HOHHOTO OOMEHa;
IIPOBOJUTH PEAKLUH, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB;
OTIPEIeINIATh OKUCIUTENb U BOCCTAHOBUTED;
COCTaBIIATh YPABHEHMSI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;
Ha3bIBaTh (PaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOH peakini;
KJIaccu(UIMPOBATh XMMUYECKHE PEAKLIUU 10 Pa3IMYHBIM MPU3HAKAM;
XapaKTEepU30BaTh B3aHMOCBS3b MEXAY COCTaBOM, CTPOEHHEM U CBOWCTBAMHU
HEMETAJJIOB;

® [POBOAMUTH OIBITHI MO MOJTYYEHHIO, COOMPAHUIO U U3YYCHHIO XMMHYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIC BELIECTBA: YIIIEKUCIbIHM ra3 1 aMMHUaK;

® XapaKTEpHU30BaThb B3aUMOCBS3b MEXJIY COCTaBOM, CTPOEHHEM M CBONCTBaMU
METaJJIOB;

e Ha3bIBaTh OPraHUYECKHE BElIeCcTBa MO MX (hopMylie: MeTaH, 3TaH, 3TUJIEH, METAaHOII,



9TaHOJ, IJIMLEPHUH, YKCYCHas KHCJIO0Ta, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBas KHCIIOTA,
OJICMHOBAs KUCJIOTA, III0KO034;

® OIICHMBATh BIIMSIHUE XMMHUYECKOI'O 3arps3HEHUs OKPYXAIOUIEH Cpelapl Ha OpraHu3M
YEJIOBEKA;

® TPaMOTHO OOpalaThCs C BEIECTBAMH B TIOBCETHEBHOM XKU3HU

® OMNpeAensiTh BO3MOXXHOCTb IPOTEKaHHWs pEaKUuid HEKOTOPBIX IpeACTaBUTEIEH
OpPraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJOPOJOM, METAJIIAMH, OCHOBAHUSIMH, TaJIOT€HAMH.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 6bI0GUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOMe3bl O XUMUYECKUX CEOUCMBAX
geujecme Ha OCHOGe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peakyuu, 0 xapakmepe u nPOOYKmMax paziuyHulX XUMUYECKUX PeaKyull;

® Xapakmepuzoeamuv Geujecmed no cOCmasgy, CMpoeHuio U c8OUCMEAM, YCMAHABTUBAMb
NPUYUHHO-CIeOCMEEHHbLE C8A3U MeHCOY OaAHHBIMU XAPAKMEPUCMUKAMU 8eUeCmd;

® COCMAasnAmMs MONEKVIAPHbLIE U NOJIHbIE UOHHbBIE YPABHEHUS NO COKPAUEHHBIM UOHHBIM
VPaeHeHusam;

® NPOCHO3UPOBAMb  CNOCOOHOCMb — BeWeCméd  NPOABIAMb  OKUCTUMENbHble WU
80CCMAHOBUMENIbHBIE CBOUCMEA C YHEMOM CMmeneHel OKUCIEHUs IIeMeHMO8, 6X00AUUX 8 e20
cocmas;

® cocmasnAmv  YPAGHEHUs  peaxyuu, COOMEEeMCMEYIOWUX  NOC1e008amenbHOCmu
npeepawjeHull HeopP2aHUYEeCKUX 8eujecme PasiuiHbIX K1accog,

® gbi0GUCAMb U  NPOBEPAMb  IKCNEPUMEHMANbHO — 2UNomesvl O  pe3Vibmamax
8030€elicBUs PA3IUYHBIX (PaKMOpPO8 HA USMEHEeHUe CKOPOCTU XUMUYECKOU PeaKyuu,

® UCNONBL3068aMb NPUOOPemenHble 3HAHUA OJi IKOIOSUYECKU 2PAMOMHO20 NO8EOEeHUs. 8
OKpydHcalouell cpeoe;

® UCNONBL3068aMb NPUOOPEmeHHble KTloUedble KOMNeMeHYUU NPpu 8bINOIHEHUU NPOEKMO8
U  Yu4eOHO-UCCIe008AMENbCKUX  3A0a¥ N0  U3VYEHUIO  C8OUCM8, CHOco008 MNONYYeHus U
PACno3HABAHUA BeLecms;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECNBAX U XUMUYECKUX NPOYeCccax,

® KpUmu4ecku OMHOCUMbCA K NCeBOOHAYYHOU UHGOpMayuy, Heo0OpOCcO8eCmHOl
pexiame 8 cpeoCcmaax Macco8oll UHGoOpMayuu,

® 0CO3HABAMb 3HAYEHUe MeOPeMmUYecKuUx 3HAHULL No XuMuu Ol NPAKMU4ecKoll
OesimenbHOCMU 4el06eKd;

® cozoasamv Mooenu U cxemvl Oisl peuleHus YYeOHuIX U NO3ZHABAMENbHLIX 3A0ay;
NOHUMAMb HeoOX00UMOCMb COONI0EHUs. NPEeONUCAHUL, NPeolazaemvlx 8 UHCMPYKYUSIX HO
UCNONIb308AHUIO TIEKAPCNS, CPeOCME ObIMOBOU XUMUU U OP.

Kpome Toro, npeameTHble pe3yabTaThl U3yYCHUS MpeaMeTa « XUMHS» OTPaKaroT

111 0OY4AIOIIUXCSl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: BJI/ICHHE OCHOBHBIMU
JOCTYIHBIMH METO/IaMU Hay4YHOTO MO3HAHUS, UCTIOJIB3YEMbIMU B XUMUHU.



2. Conep:kanue yueOHOIro nmpeamera

7 KJIACC (1 u. B Hee/10; Bcero 344.)

Tema 1. [Ipeamer xumum u e€ ucropus (2 4.)
Uto uzyuaet xumusi. Eruner — poauna xumun. CoBpeMeHHAast XUMHUSI, €€ MOJ0KUTEITEHOE 1
OTpPUIIATENILHOE 3HAYEHNE B )KU3HU COBPEMEHHOTO 00IIIEeCTBA.

Tema 2. BemecrBa. (204.)

BemectBa npocteie u cnoxknbie. [IpeBpariienue BeecTs, UX poJib B AKU3HU COBPEMEHHOTO
yenoBeka. CBONCTBA BEIIECTB KaK OCHOBA WX NMpuMeHeHus. DU3ndeckrue CBOMCTBA BEIIECTB U
(bu3uYecKue SIBJICHUS, arperaTHoe CocTosiHue BerecTBa. CTPyKTypa MEepUOANYECKON CHCTEMBI
xuMuueckux 3neMeHToB .M. MenneneeBa. XuMuyeckue 3JI€MEHTbl. XUMHUUYECKUN DJIEMEHT KaK
OTIPENIeTICHHBIN BU aTOMOB. XUMHYECKUe 3Haku. MHpOpManms, KOTOPYIO HECYT XUMHUYECKUE
3HaKd U (HopMysbl. XUMUUYECKHE DJIEMEHTHl U TMPOCTHIE BEIIECTBA BOKPYr Hac. XUMHUYECKHE
(dbopmysbl, OTHOCUTENbHAS aTOMHAsi U MOJIEKyJsipHas Macca. KoymuecTBo BemiecTBa — MOJIb.
Pacuersr mo xumMmueckum ¢opmynaMm (MaccoBas AOJs DJIEMEHTa B CIIOKHOM BEIIECTBE) M C
WCIIOJIb30BAHUEM TIOHATHUS «MOJIb». IIpocThie BemecTBa MeETaIbl W HEMETaUIbl, WX
WCIIOJIb30BaHNEe YelloBekoM. CpaBHEHHE CBOWCTB META/UIOB U HEMETAUIOB. YucThie BemecTBa 1
CMECH, pa3JielicHHue CMeCeH.

Hemoncmpayuu. 1. Konmnexuuu ¢usnueckux TeNl W3 OJHOTO BEIIECTBA (CTEKISTHHOU
naboparopHoi mocybl). 2. Kommekmus «CBONCTBa allFOMUHUS KaK OCHOBA €T0 IPUMEHEHU». 3.
kosutekua «Metamib»y. 4. Komnexkumsi «Hemetamns»y. 5. Ilepexoapl BOAbI B pa3inyHbIE
arperatHeie coctosHus. 6. Kosuiekuus ctekon u crjiaBoB. 7. Jlmarpamma cocrtaBa Bo3ayxa. 8.
OO6pa3iel XMMUYECKHX MTPENapaToB C YKa3aHUEM CTEMEHU UX YUCTOTHI. 9. ANITEUHBIC U TTUIIEBIE
pPacTBOPHI C YKa3aHUEM MX COCTaBa. Pa3zieneHnne mopomikoB ceprl U xKemesa.

Tema 3. Xumudeckue peakuuu. (6 4.)

XWMHYECKUE SBJICHUS M XUMUYECKHME peakiuu. [Ipu3Hakm XMMHYECKMX peakuui
(M3MeHeHne OKpacKH, MOSABIICHUE 3allaxa, BbIICICHHUE I'a3a, BhIJICICHUE WU MOTJIOIEHUE Terla,
BBIMIQJICHUE OCajJKa). YCJIOBHS TMPOTEKAaHUS U MPEKpalleHUus XUMHYECKHX peaKiuil
(CONPUKOCHOBEHHE BEIECTB, PACTBOPEHHE, H3MENbYeHHE, JOCTYI KHUCIOpOoJa MpHU TOPEHUU).
N3meHeHus, KOTOpble MPOUCXOIAT C MUIIEBBIMU NPOIYKTAMHU IPU HENPABUIBHOM XPaHEHHUH.
Heitpanu3zanus qeldcTBUS YKCYCHOW KUCIOTHI PaCTBOPOM MUTHEBOM COJbI, U TallIEHOW U3BECTU
— pactBopoM O0pHOM KHCIOThI. DOTOCHHTE3 — XUMHUYECKAs PEaKIIMsl, TPOUCXOAAIIAs B 3€JCHBIX
pacTeHusIx, €€ 3HaueHue JUIsl )KUBOM MpUpPOJbl. Peakuuu ropeHus, uX 3Ha4€HHE JJIsl YEJIOBEKa.
Koppo3usa — npumep peakuuu HEMOJIE3HOW Ul 4elloBeka. KauecTBEHHBIE PEAKIMM B XUMUU:
JEHCTBUE YKCYCHOM KHUCIOTBI U TUTHEBOM COJbl HA MHANKATOPHI XMMUYECKUE U TIPUPOIHBIE.

Hemoncmpayus. 1. OOyrnuBaHue caxapa W OymMarn KOHIEHTPUPOBAHHON CepHOIt
KHCIIOTON. 2. BrlmaneHue ocanka ruapokcuaa Menu. 3. B3aumopelicTBue NUTHEBOM COIbI €
ykcycHoi kucnotoil. 4. TernoBoii a¢pdekt npu pazdbaBneHnn cepHoi KucioTel. 5. [TomyTHeHne
M3BECTKOBOM BOJIbI IIPU B3aUMOJAEHUCTBUHU C YIJIEKUCIBIM razoM. 6. Kostekuus pasHOBUIHOCTEN
KaJIpIIUTa — Pa3IN4HbIX BUAOB M€Ja, MpaMopa, U3BeCTHsAKA. 7. Koppo3us >kene3Horo reos3ns B
Pa3HBIX yCIOBHSIX.

Tema 4. JxcnepuMeHTAIbHbIE OCHOBBI XUMHH. (6 4.)

3HaKOMCTBO C XUMHUYECKUM O000py/lOBaHHEM (XMMHUYECKOH TMOCYHOH, JAepikaTenem,
CIHMPTOBKOH, JJAOOPATOPHBIM IITATHBOM). TexHUKa 0€30MacHOCTU MpHU paboTe ¢ XUMUYECKUMU
BellecTBaMu. Paszzienenne cmecu noBapeHHON COMM M pedHoro necka. [Ipurorosnenue pactsopa
MOBAPEHHON COJIM 3aJaHHOM KOHIIEHTpaluu. BrIpamiyBaHue KpHCTAIJIOB IMOBAPEHHOMN COJIH.
HabGnronenue 3a ropsuieii ceeuoid. PaboTa co cniuproBkoil. Onpenenenue 30H IaMeHH CBEYU U
CIMPTOBKH.



8 KJIACC (2 u. B Hees10; Bcero 684.)

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Mpenmer xumuu. Tera u eewecmsa. (OcHOBHble MemOObl NO3HAHUA: HAOIIOOEHuUe,
usmepeHue, skcnepumenm. OU3NUECKHE U XUMUYECKUE SIBJICHUS. UMCThIE BEIECTBA U CMECH.
CriocoOwr pazneneHust cmeceii. AtoM. Mosekyna. XUMHYECKUN JIEMEHT. 3HAKW XUMHUYECKUX
anemeHTOB. IIpocTeie U cioXHbIE BemiecTBa. BalleHTHOCTb. 3akon nocmosmncmea cocmasa
sewecmsea. Xummdeckue (opmynbl. WHAekcel. OTHOCHUTENBHAS aTOMHAs W MOJICKYJSpHAS
Maccbl. MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTAa B COCJAMHEHHH. 3aKOH COXPAHEHHUS MacChl
BemecTB. XuMmudeckue ypaBHeHHs. KoaddunmeHTsl. YCIoBHS M TNPU3HAKK TPOTEKAHUS
XUMUYECKUX peakuui. Mok — equHuIa KoardecTsa Beniectsa. MoisipHas Macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuil ameMeHT W TpocTtoe BemecTtBo. (O3zon. Cocmas 6030yxa.
dusnyeckue M XMMHYECKHE CBOMCTBa Kuciopoma. llomydeHne M NPUMEHEHHE KHUCIOPOJa.
Tennosou 2¢hgpexm xumuueckux peaxyuu. Ilonsamue 06 3K30- U IHOOMEPMUYECKUX DEAKYUSIX.
Boaopon — xuMuueckuid 3JIeMEHT U MpOocToe BemecTBo. Du3nueckue U XMMUYECKUE CBOMCTBA
Bojiopona. [lomydenue Bogopoaa B maboparopun. llonyuenue 6000pooa 8 NPOMbIUAEHHOCMIU.
Ilpumenenue 6odopooa. 3akoH ABoraapo. MoJisipHbIii 00beM Ta30B. KauecTBEeHHbBIE peakiny Ha
razoo0pasHbie BemecTBa (KUCIopo, Boaopoa). OObeMHBIE OTHOIICHHS Ta30B MPH XUMUYECKHUX
peaKIusIX.

Bona. PacTBopsl

Booa 6 npupooe. Kpyzoeopom 600vl 6 npupooe. Quzuueckue u Xumuieckue ceoucmed
600vl. PactBOpBI. Pacmeopumocms eewgecmes 6 6ode. KoHneHTpanusi pactBopoB. MaccoBas 10Jis
PacTBOPEHHOr'O BEUIECTBA B PACTBOPE.

OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COCAUHECHUH

Oxkcunpl.  Knaccudukarmus.  Homenkmarypa.  Q@usuueckue — ceouicmeéa  OKCUOOS.
XUMUYECKHE CBOMCTBA OKCUIOB. [lonyuenue u npumeneHue okcuoog. (OCHOBaHHUSL.
Knaccudukanus. Homenkmarypa. Qusuueckue ceovicmea ocrosanuil. llonyuenue ocrhoearuil.
XUMHUYECKHE CBOMCTBa oOcHOBaHWU. Peakmus nHeiTpanuzamuu. Kucnorel. Kiaccuduxarusi.
Homenknarypa. @usuueckue ceoiicmea kuciom. Illonyyenue u npumeHnenue Kuciom.
Xumuueckue cBoicTBa KucinoT. MHaukaTopel. MI3MeHeHne OKpacKu MHIUKATOPOB B PA3JIMYHBIX
cpenax. Comu. Knaccudukanus. Homenknatypa. Qusuueckue ceovicmea coneu.llonyuenue u
npumenenue coieli. XAMHUYECKHE CBOMCTBa cosieil. ['eHeTnueckass CBsI3b MEXIy KilaccaMu
HEOPraHUYECKUX COCAMHEHUU. [Ipobrema 6e30nacHo2o ucnonb308aHus 6euecms U XumMuyecKux
peaxyuil 8 nosceonegHou dcusHu. TokcuyHvle, 2oprouue u 83pbleoondachsle gewecmaa. bvimosas
XUMUYECKAsl 2PAMOMHOCHb.

Crtpoenne aroma. Ilepuoanyeckuii 3aK0H U NMEPUOAMYECKAsT CHCTEMAa XMMHUYECKHX
ssnemeHTOB /.. MenaeneeBa

CrpoeHue atoma: siapo, dSHEpreTHYeckuil ypoBeHb. Cocmas si0pa amoma: npomowbl,
Heumponvl. Mzomonwvi. Ilepunoguueckuii 3axkon .M. MenneneeBa. llepnoauueckas cucrema
xumuueckux snemeHToB J[.M. MenneneeBa. Du3nMYeCcKHil CMBICT aTOMHOTO (TIOPSAKOBOTO)
HOMEpa XHMHUYECKOTO »JJIEMEHTa, HOMEepa TpyHnbl W MEepuoAa MNEPUOJUUYECKON CHUCTEMBI.
CrpoeHue »SHEpPreTMuecKuX YpOBHEH aroMoB TmepBbIX 20 XUMHUYECKHUX  HJIEMEHTOB
nepuoanueckoir cuctemsl J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB aTOMOB
XUMUYECKUX 3JIEMEHTOB U MX COEIMHEHUN HAa OCHOBE MOJIOKEHUSI B MEPUOJUYECKON CHUCTEME
JI.1. MenaeneeBa u crpoeHust atoma. 3Hauenue Ilepuoauueckoro 3akona /.M. Menneneena.



CtpoeHue BelecTB. XUMHYECKasi CBA3b

DnekmpoompuyamenbHocms — amMoMO8 — Xumudeckux — anemenmos.  KoBaneHTHas
XMMMUECKasl CBSI3b: HENOJISIpHAsA U NOJspHast. [lonsamue o 6000poOHOI c6A3U U ee GIUAHUU HA
Quzuueckue ceoticmea ewjecmas Ha npumepe 600bi. VlonHas cBsi3b. Metannuueckas CBs3b. Tunvi
KPUCMALIUYECKUX PeulemoK (AmomHas, MOJIeKYIApHAs, UOHHAS, Memaniuieckas). 3aeucumocms
@uzuueckux ceolicmes geujecms om muna KpUCMaiiuyeckou peuemxu.

9 KJIACC (2 u. B Hefes110; Bcero 684.)

XHUMHYECKHE peaKIuu

Ilonamue o ckopocmu xumuyeckou peaxyuu. Dakmopwvl, eaUAIOWUE HA CKOPOCHIb
xumuueckou peakyuu. Ilonamue o kamanuzamope. Knaccupukanuss XUMUYECKUX PEAKIUI 1O
Pa3IMYHBIM TIPU3HAKAM: YUCITY M COCTaBY HCXOIHBIX M ITOJIYYCHHBIX BEIIECTB, W3MCHCHHUIO
CTCTICHEW OKHCIICHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB; TOTJIONICHHUIO WM BBIICJICHUIO YHEPTUHU.
DJIEKTPOJIMTUYECKAS JTUCCOLMANMA. ODJEKTPOJIUTBI U HEeANeKTpoiauThl. Moubl. KaTuoHbl H
aHWOHBI. Peakniuu wWOHHOTO OOMEHa. YCIOBUS TPOTEKAHUS PEaKIuii HOHHOTO OOMeHa.
ONEKTpONUTHYECKAsT JUCCOLMAlUsa KUCIOT, menoded u  coned. CTeneHb OKHCIEHUS.
Omnpenenenrve CTENEHH OKHUCIEHUS aTOMOB XHMHUYECKHMX JJEMEHTOB B COCAMHEHHUSX.
Oxucnurens. BoccranoBuTenb. CyIIHOCTh OKACIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Hemertanbl IV — VII rpynn u ux coeqmHeHust

[lonoxeHne HeMeTaNIOB B IMEPUOJUYECKON cHCTEME XHUMHYeCKHX syeMeHToB [I.U.
Menpneneea. O0mue cCBOMCTBa HEMeTa/UIOB. [ anoreHsl: pU3MUECKHe U XUMHUYECKHUE CBOMCTBA.
CoenuHeHUs TaJlOTEHOB: XJOPOBOJOPOJ, XJIOpPOBOJOponaHas kuciora u ee couu. Cepa:
¢buznueckue U xuMuueckue cBoictBa. CoeMHEHUS CEphl: CEPOBOAOPOMI, CYIb(UIBI, OKCHUIIBI
cepbl. CepHasi, cepuucmas u cepo800OpOOHAs KUCIOMbl N UX COJH. A30T: (uU3NYECKue u
xuMuueckue cBoiictBa. AMMuak. Comu aMMoHMs. OKCHIIBI a30Ta. A30THAsl KHCIIOTa U €€ COJIH.
®dochop: pusnueckne u xumuyeckue cpoiictBa. Coenunenus ¢gocdopa: okcun docdopa (V),
oprodochopHasi KUCIOTa M €€ COJMU. YTIepod: (Qu3MYeckhe U XUMUYECKHEe CBOWCTBA.
Annomponus yenepooa. aimas, epagpum, xapoun, ¢yiiepenvl. CoeTMHEHUS YTIEPOIa: OKCHUIBI
yriepoaa (II) u (IV), yroasHas kuciorta u ee cond. Kpemruii u e2o coeOunerus.

MeTtanjibl M UX COeTMHEHUS

Ilonosicenue memannos 6 nepuooudeckou cucmeme Xxumuyeckux asnemenmos [[.H.
Menoeneesa. Memannwvt 6 npupooe u obwue cnocobwr ux nonyyenus. Obwue uzuueckue
ceoticmea memannos. OOUME XUMUYECKHE CBOWCTBA METANIOB: pPEaKIMU C HEMETallJIaMH,
KHCIIOTaMH, COJISIMU. DIeKMpoxXumudeckuil pso nHanpsasxcenuil memainnog. 11lenodnbie MeTauibl U
ux coenuHenus. lllenoynozeMenbHble METAIUTBI U UX COEAMHEHUS. AMOMUHUNA. AM(OTEpHOCTH
okcuaa W ruapokcuaa amomunus. Kenezo. CoenuHEHHUS Kele3a M WX CBOMCTBA: OKCHUIBI,
ruapokcuabl u conn xenesa (11 u II1).

IMepBoHaYabHBIE CBEAEHNS 00 OPTAaHMYECKUX BelECTBAX

[lepBoHaYanbHBIC CBEACHUS O CTPOCHUU OPraHMUYECKHX BEIIECTB. YTIEBOIOPOIbI: METaH,
9TaH, OTWICH. Hcmounuxu  y2neso0opooos:  NPUpOOHbIll  2d3,  Hegmb,  y2ob.
Kucnopozacoaepxariue COeIMHEHUS: CHUPTHI (METaHOJ, STAaHOJ, TJHUICPHH), KapOOHOBBIC
KUCJIOTHI (YKCYCHAsl KHCJIOTa, aMHHOYKCYCHAsl KUCIIOTa, CTEapUHOBAs U OJICMHOBAsT KHCIIOTHI).



buosornyeckn BaXKHBIE BEIIECTBA: JKUPBI, TJIOKO3a, OCIKH. Xumuueckoe 3acpsazHeHuUe
OKpyHcaroueli cpeodvl U e20 Nocie0Cmeausl.
Tunbl pacyeTHBIX 3a/1a4:

1. BbraucieHne MaccoBOM JOJIM XUMUYECKOTO 3JIEMEHTa 1o (popMyIie CoeTMHEHUSI.

Ycemanoenenue npocmetiwei  gopmynvl eujecmea nO  MACCOBbIM  OONAM  XUMUYECKUX
9/1eMeHmMO8.

2. BeramcneHus Mo XMMHYECKAM ypaBHEHUSM KOJIMYECTBA, 00bEMa, MAcChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, MAaCCe PEareHTOB U MPOYKTOB PEaKIIH.

3. Pacyer MaccoBoii 101 pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

3. TemaTu4eckoe MIIAHUPOBAHUE C YKA3AHUEM KOJUYECTBA YaCOB, OTBOAMMBIX
HA 0CBOEHHE KAXKI0N TEMBI

Txaacc
Ne Hazpanue teMsl (pa3zaena mporpaMmsl) KonunuectBo yueOHBIX
4acoB (C y4eToM
PE3epPBHOTO BPEMEHH)
1 XuMUs B IEHTPE €CTECTBO3HAHUS 11
1.1 Xumus kak yacth ecrectBo3HaHus. [Ipenmer 1
xumun. BBoHbIM nHCTpYKTaXx 1o Th
1.2 MeToibl U3y4EHHS €CTECTBO3HAHUS 1
1.3 TL.P. Ne 1. 3HakomMcTBO ¢ J1abOpaTOpPHBIM 1

o6opynoBanuem. [IpaBuna Th nipu padote B
XUMUYECKOH 1abopaTopu.

1.4 I1.P. Ne2 HaGmroeHue 3a ropsiiei CBeuoi. 1
VYerpoiictBo cimproBku. [IpaBuiia paboThl ¢
HarpeBareIbHbIMU MpUOOpaMu

1.5 MonaenupoBaHue. 1
1.6 XuMmueckast CHMBOJIHKA 1
1.7 Xumust v pusnka. Y HUBEPCAIBHBIA XapaKTep 1

MOJIEKYJ — KUHETUYECKO TEOpUu
1.8 Xumust u pusnuka. ArperaTrHble COCTOSIHHS BEIIECTBA

1.9 Xumus u reorpadus.
1.10 Xumus u Ononorus
1.11 KauecTBeHHbBIE pEaKIIMU B XUMUU

2 MaremMaTu4deckue PpacUYCThbl B XUMUHN

[UNN U [ S W

2.1 OTtHOCUTENBHAS ATOMHAsl U MOJIEKYJISIpHAsi MacChl
2.2 MaccoBas 1071 XUMHYECKUX JIEMEHTOB B CIIOKHOM
BEIIIECCTBE

2.3 UncTele BelecTBa 1 CMECH

2.4 O0beMHast 1011 KOMIIOHEHTA ra30BOH CMECH.

2.5 MaccoBast 107151 paCTBOPEHHOT'O BEUIECTBA B
pacTBope

ke

2.6 I1.P. Ne.3 «IIpuroroBieHue pacTBopa ¢ 3alaHHOU
MAacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA 1
2.7 MaccoBas 10J1s ipuMecei. 1
2.8 Pemienue 3a1a4 U ylpa>xHEHUH 110 TEMeE
«MaremMaTH4eCKHEe pacueThl B XUMHUN) 1
2.9 O0oOmmeHue 1 cucTeMaTH3anus, KOppeKLus 3HaHUN
110 TeMe «MareMaTH4eCKHe pacueThl B XUMUU 1




2.10 K.P. Nel «MaremMaTnyeckue pacdeTbl B XUMHUIY.

HBJ’IGHI/IH, MPOUCXOAAIMNEC C BEHICCTBAMU

3.1 Paznenenue cmeceit

3.2 ®unbTpoOBaHUE.

3.3 AncopOrus.

3.4 Jluctuianus, KpUCcTaJuIn3alysl, BbIIapUBaHUe

3.5 IL.P. .Ne.4 (nomaiiHui 3KCIEPUMEHT).
«BpIpamuBanue kpuctaios conmy». O0CyxaeHne
paboTHI.

3.6 IL.P. Ne5 «OuncTka noBapeHHOM coyin»

3.7 XuMuueckue peaxkiuu

3.9 [Ipu3HaKu XUMHYECKUX PEAKIIUA.

3.10 I1.P. Ne6 (momamnuii sxciepumenT) Koppo3sus
MeTaioB. OOCYXA€HNE UTOTOB, KOHKYPC Ha JTy4IINH
SKCIEPUMEHT.

3.11 K.P. Ne2. «IBnenust, mpoucxXoasue ¢
BEIIECTBAMU.
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Pacckasbel o xumuu

HUroro

34

8 kiacc

HazBanue Temsbl (pasaena mporpamMmsl)

KonuyecTBo yueOHBIX
4acoB (C y4eToM
PE3EpPBHOTO BPEMEHH)

HepBOHaqaanHe XUMHNYCCKHUE ITOHATHUA

16

1.1IIpeamet xumuu. [loHsiTHE O BemecTBe

1.2 IIp.pad Nel «ITpaBuna 6e3omacHOCTH ITpU paboTe B
XUMUYECKOH 1ab0opaTopum.

.3 Yucrele BemiecTBa U cMecu. CriocoObl pa3aeieHus
cMeceH.

1.4. ArperaTHble COCTOSIHHS BEIIECTB

1.5.ITp.pad Ne2.Ouncrka 3arps3HEHHOW OBApEHHOW COJIH
1.6.®u3nueckre 1 XUuMHUYECKHE SIBJICHUS

1.7. Xumunueckue 31eMeHThI

1.8. Monekyinbl, ATOMHO-MOJEKYJISIpHAst TEOPHUS

1.9Knaccuduxanus Berects. [IpocThie U C10XKHbBIE
BEILECTBA

1.10.0tHOCHUTENBHAS aTOMHAs! 1 OTHOCUTEIBHO
MOJIEKYJISIpHAsI MacChl

1.11. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUN

1.12. 3aKOHBI COXpaHEHHS MacChl BEIIECTB. Y PaBHEHUS
XMUMHMUYECKUX pEeaKLIUi

Pk |k |

1.13.CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIIUH.
1.14 Tunsl XUMUYECKUX pEaAKIINI

1.15 TloBTOpeHue u 0600IIEHNE TEMBI

1.16. KonrposbHas paboTta 1.

Kucnopon. Bonopoa. Bona. PactBopsi.

2.1. PaCHpOCTpaHCHHOCTB KHCJIOPOJa B IIpUPOJAC U €TO




¢u3nveckrue CBONWCTRA.

2.2. XUMHYECKHE CBOMCTBA KUCIOPOJIa

2.3. IL.p. No3 «IlonmydyeHue u CBOMCTBA KMCIOPOIa»
2.4 BaJleHTHOCT®b.

2.5 CoctaBiienue GopMysl IO BAJIGHTHOCTH

2.6 Bo3ayx. 'opeHue BemecTB Ha BO3IyXe.

2.7 Tlony4yeHue KUCI0po/ia B TPOMBIIINICHHOCTH U €T0
IIPUMEHEHNE

2.8 PacipocTpaHeHHOCTh BOJIOPOA B IPUPOJIE U €T0
(uznueckue cBoicTBa.

2.9. XuMuueckue CBOMCTBA BOAOPOIA

2.10 Ilpumenenue Bogopona. [loayyenue B
MIPOMBIIIJIICHHOCTH.

bt [ p—

2.11 KucaoTsl.

2.12 Comm

2.13 KuciaoTHBIE OKCHIEL.

2.14 ®usnueckue cBoicTBa BobI. [leperonka kak crocod
pazaenenusi cmecer. PacTBOpMMOCTB BEIIECTB B BOJE
2.15 Konuentparus pacTBopoB. MaccoBas 10J1st
pacTBOPEHHOTO BEIIECTBA

p—

2.16.11p.p.Ne4.ITpuroroBiieHre pacTBOpa ¢ 3aJaHHOMN
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA

2.17 IloBTOpeHue u 0600IICHIE MaTepHralia

2.18 KonTtponbHas pabota No2

2.19 XuMmuuecKkne CBOMCTBA BOIEI

2.20 OcHoBaHMs.

OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHUI.
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3.1 KucnoTHble 1 OCHOBHBIE OKCHUIBI.

3.2 Peakius HEUTpaIU3alUuH.

3.3 B3auMoeiicTBHE OKCUIOB C KUCIOTaMHU U
OCHOBAHMSIMH.
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PaGouas mporpamma mno xumuu paspaboTaHa Ha OCHOBE TpeOOBaHHMII K pe3yibTaTraM
OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOW MPOTrpamMMbl OCHOBHOTO o0Iiero obpazoanus MbOY
«COHI Ne 7» ¢ yueToM nporpamm, BKJIFOUEHHBIX B €€ CTPYKTYPY C MCIIOJIb30BaHUEM YUEOHUKOB
Epemuna B.B., Ky3smenko H.E. «Xumus» nznarenscta «Ipoday.

Ha n3yuenune xumuu B 7-9 knaccax orsoaurcs 170 yacos: B 7 kiacce — 34 yaca (1 yac B
Heneno), B 8—9 kiaccax — 1o 68 yacoB (2 yaca B Henento) (34 yueOHbIC HEJIeH B KaKI0M
KJjacce).

1. Ilnanupyemble pe3yabTAThl 0CBOCHUS Y4e0OHOT0 MpeaMeTa

JInyHOCTHBIE pe3yJIbTaThl

1. Poccuiickast rpaxxaaHcKass WIEHTHUYHOCTh (MAaTpuoOTU3M, yBakeHuMe K OTedecTBy, K
IPONLIOMY M HACTOSIIEMY MHOTOHAITMOHAIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Ponunol, naentudukanus ceds B kauecTse rpaxaanuHa Poccuu.

2. T'OTOBHOCTh M CIOCOOHOCTh yYalllUXCs K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO Ha
OCHOBE MOTHBALMM K OOYYEHHIO M IO3HAHHUIO; TOTOBHOCTh M CHOCOOHOCTh OCO3HAHHOMY
BbIOOPY M IOCTPOCHUIO JajbHEWINed WHAMBUIYaJIbHOM TpaeKTopuM oOpa3oBaHMs Ha Oase
OPUEHTHPOBKH B MHpe npodeccuii u mpodecCnoHaTBHBIX MPEANOYTEHUH, C Y4ETOM YCTONYNBBIX
MI03HABATEJIbHBIX HHTEPECOB.

3. Pa3zBuToe MopasibHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPoOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (popMHpOBaHME HPABCTBEHHBIX UYBCTB W HPABCTBEHHOTO
MOBEJICHHS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM ITOCTYIIKAM.

4. CpopMHPOBAHHOCTh LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH M OOLIECTBEHHOW MPAKTUKM, YYUTHIBAIOIIETO COLUAIBHOE,
KYJIBTYpPHOE, A3BIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO0 MUPA.

5. OCBOEHHOCTH COLMAJIbHBIX HOPM, MpPaBHJ MOBEIACHUS, posiied U (HOpM COIHAIbHOMI
YKU3HU B TPYIIax U cOOOIIECTBAX.

6. CdopMHpPOBAaHHOCTh IIEHHOCTH 3J0POBOTO U 0Oe30macHoro o0pa3a KHU3HU;
UHTEPUOPHU3ANHUS TPABWI WHAMBHIYATHHOTO W KOJJICKTHBHOTO O€30MaCHOTO TMOBEICHHS B
Ype3BBIYAHBIX CUTYAIMIX, YIPOXKAIOMINUX JKU3HU M 3[I0OPOBBIO JIIOJICH, MPAaBHJI TOBEACHUS Ha
TPAaHCIOPTE U HA AOPOTax.

7. CdhopMUPOBAaHHOCTb OCHOB  JKOJOTMUECKOW  KYJIbTYpPbl, COOTBETCTBYIOLICH
COBPEMEHHOMY YpPOBHIO SKOJIOTMYECKOTO MBIIUICHUS, HAJIWYME ONBITa 3KOJIOTUYECKU
OpPUEHTHPOBAHHON pe(IIEKCUBHO-OIICHOYHOM M TNPaKTHUECKOW AEATENbHOCTH B JKU3HEHHBIX
CUTyallMsaX (TOTOBHOCTb K HCCIEIOBaHMIO IPUPOABI, K OCYHIECTBICHHUIO MPUPOAOOXPAHHON
JIEeSATETLHOCTH ).

MeTanpeamMeTHblie pe3yabTaThl

MexnpeamMeTHble OHATHS

YcnoBueM (GpopMHUpOBaHUS MEKIPEIMETHBIX MOHITHIA, HAMpUMEpP, TAKHX, KaK CUCTEMA,
¢dakT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaIHN3, CHHTE3 SBJISETCS OBJAJICHUE YUYAIIMMHCS OCHOBAMHU
YUTATEIHCKOW KOMITETEHIIMH, MPUOOpETEeHNEe HABHIKOB paboOThl ¢ MH(OpManmel, ydactue B
MIPOCKTHOM NIeATeTbHOCTH. B OCHOBHOM 1IKOJIE Ha Kypce XMMHUHU OYyIEeT MpojoKeHa padoTa 1mo
(GOpPMHUPOBAHUIO W PA3BUTHIO OCHOB YHUTATEJbCKON KOMIETEHUMH. YUalluecs OBJIAACIOT
YTCHUCM KaK CpE€ACTBOM OCYHICCTBJICHUSA CBOUX )IﬂJ'IBHGf/iIHPIX IJIAHOB: TMPOJOJIPKCHHA



o0pa3oBaHMsi ¥ C€aMOOOpPa30BaHHUSA, OCO3HAHHOIO IUJIAHUPOBAHUS CBOETr0 AaKTyallbHOTO U
NEPCIIEKTUBHOIO Kpyra YTEHUs, B TOM 4YHCIE JOCYrOBOIO, IOJArOTOBKH K TpPYAOBOM U
COLMAIBHOW JEATENBHOCTH. Y  BBIIYCKHUKOB OyIeT cQOpMHpOBaHa IOTPEOHOCTH B
CUCTEMATUYECKOM YTEHHUU KaK CpPEACTBE IMO3HAHMsI MUpPA U ceOs B 3TOM MHUpE, rapMOHHU3aLUU
OTHOIIIEHHIA YeJIOBEKa U OOIECTBA, CO3JaHIH 00pa3a «IIOTPeOHOTO Oy IyIIET0N.

[Ipyu u3yueHuu XUMHH yJalluecs: yCOBEPILIEHCTBYIOT MPUOOPETEHHBIE HA IIEPBOM YPOBHE
HaBBIKH PadoTbl ¢ uHpopMamueid u momoiaHAT uX. OHM cMOryT paboTaTh C TEKCTaMH,
peoOpa3oBbIBAaTh U UHTEPIPETUPOBATEH COJAEPKAIIYIOCA B HUX MH(POPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBATh, COMOCTABIATh, aHAJIM3UPOBATh, 0000IIATh U HMHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICIATH TJABHYI0O M M30BITOUHYIO HWH(GOPMAIMIO, BBHINOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIICIIEHHBIX (DaKTOB, MBICIICH; MPEACTABIATh HHPOPMAITUIO B CKATOH CIOBECHOM
dbopme (B BUJE TIJIaHA WJIM TE3WCOB) M B HAIJISAHO-CUMBOJIMYECKOM (opme (B Buae Tabmuil,
rpadguyuecKkux cXeM M JAuarpaMM, KapT MOHSATHH — KOHLENTYaJbHBIX IHarpamm, OIMOPHBIX
KOHCITCKTOB);

* 3aMOJHATH U JOTIOIHSTH TaOJHUIIbI, CXEMBbI, TUAarPaMMBbI, TEKCTHI.

B xonme wu3ywyeHus kypca XuMuu oOydaronipecs HNPUOOPETYT ONbIT INPOEeKTHOM
AeATeJIbHOCTH Kak o0co0oi QopMbl ydeOHOM pabOThl, CIOCOOCTBYIOIIEH BOCHTUTAHUIO
CaMOCTOSITENIbBHOCTH, MHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIIEHUIO MOTHUBAllUM U
3pPEKTUBHOCTH Y4eOHOH JEsITeIBbHOCTH; B XOJ€ pealu3ald HCXOAHOTO 3aMbICia Ha
NPaKTUYECKOM YPOBHE OBJAJCIOT YMEHUEM BHIOMpPAThH aJCKBaTHBIC CTOSINEH 3aqade CpeacTBa,
NPUHUMATh pEIICHHs, B TOM YHCIE W B CUTyaluusax HeompeaenéHHoctu. OHU Tomy4aT
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTh K Pa3pabOTKe HECKOIbKUX BAPUAHTOB PELICHUH, K MOUCKY
HECTAaHJAPTHBIX PELICHUH, TOMCKY M OCYIIECTBIECHUIO Han0oJiee MPUEeMIEMOro peIeHHs.

B coorserctBun ®I'OC OOO BBIIENAIOTCA TPU TPYIIbl YHUBEPCATIBHBIX YUEOHBIX
JENCTBUI: pErysITUBHBIE, [I03HABATEIbHBIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. YMeHue caMOCTOATEIBHO ONPEAENATh eI OO0Y4YEeHUsI, CTaBUTh U (OPMYIHPOBATH
HOBBIC 33J1a49M B y4eOe U MO3HABATEIIBHOH JCSITEILHOCTH, Pa3BUBATh MOTUBBI H HHTEPECHI CBOCH
MO3HABATEIIbHON JCATEIBHOCTH. Y YaIIHICS CMOXKET:

® AHAJTM3HMPOBATh CYIIECTBYIOIIME W IUIAHUPOBATh Oyaymue o00pa3oBaTelIbHBIC
pe3yJbTaThI,

® UIEeHTU(DHUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIISTh TIIABHYIO MPOOJIEMY;

® BBLIIBUTaTh BEPCUU PEIICHHS MTPOOIEMBI, (HOPMYIHPOBATh TUIIOTE3HI, MIPEIBOCXHIIATH
KOHEYHBIN pe3ysbTarT;

® CTaBUTH IIEJb JACITEILHOCTH HA OCHOBE OMPENEICHHON MPOOIEMBI U CYIIECTBYIOIIUX
BO3MOXKHOCTEH;

e (dopmynupoBaTh y4eOHBIC 3a7aydl KaK IIIard JOCTHKEHUS TOCTABICHHOW IIeNH
JIeATEIbHOCTH;

e 00OCHOBBIBATH IICJICBBIC OPHUEHTUPHI W TPHOPHUTETHI CCHUIKAMH Ha I[CHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO MTOCIIEI0BATEILHOCT II1aroB.

2. VYMeHHe CaMOCTOSITeNbHO IUIAHUPOBATh MYTH JOCTIDKEHUS IeJiel, B TOM YHCIe
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Haubosee 3pPeKTUBHBIE CIOCOOBI pelIeHUs] YUeOHBIX U
MTO3HABATEJIbHBIX 3a7a4. Y YaIIHICsI CMOXKET:



® OmpenensiTh He0OXOAUMbBIE JICHCTBUS B COOTBETCTBUU C YU4€OHON M MO3HABATEIBHOM
3aJa4el U COCTaBJIATh AJITOPUTM UX BBINOJIHECHHUS,

e 00OCHOBBIBaTh U OCYIIECTBIJIATH BbIOOp Hamboiee 3(h(HEeKTUBHBIX CIIOCOOOB pEIICHUS
y4eOHBIX U N103HABaTEIbHbIX 33/1ay;

® OIpEeNeNsATh/HaX0IUTh, B TOM YHCIE M3 NPEJIOKEHHBIX BAPHUAHTOB, YCIOBHS IS
BBINOJIHEHUS Y4eOHOI 1 TO3HABATEIBHOM 3a/1a4u;

® BBICTpaUBaTh XXM3HCHHbIE IUIaHBl Ha KpaTKOCpOuHOoe Oynyliee (3asBISATh LEJIEBbIE
OpPUEHTHUPHI, CTABUThH aJIEKBATHBIE UM 3aJ[au U MIpeAarath JeiCTBUS, yKa3blBas 1 00OCHOBBIBas
JIOTUYECKYIO [1OCIIEI0BATEIbHOCTD L1aroB);

e BbIOMpaTb U3  NPEAJOKCHHBIX  BapUAaHTOB M CaMOCTOSTENIIBHO  UCKaTb
CpeACTBa/pecypChl Uil PELICHHUs 330a4H/TOCTHKESHUS LEIH;

® COCTaBIATh IUIAH pELEeHUs MpoOieMbl (BBIIOJIHEHUS IPOEKTa, IPOBEICHUS
UCCIIC/IOBaHMS);

® OIpeNeATh NOTEHIMAIbHbBIC 3aTPYAHEHHs IPU PELICHUN Y4eOHOH U MT03HABATEIIbHOM
3aJ]a4i U HaXOAMUTbh CPENCTBA IJI UX YCTPAHEHUS;

® ONUCHIBATH CBOM ONBIT, OQOpMISs €ro i Nepefadyd JAPYyruM JIOAsSM B BUJE
TEXHOJIOTHH PELICHUs TPAKTUYECKUX 3a7a4 OIPEEIIEHHOTO K1acca;

® IUIAHWPOBATh M KOPPEKTUPOBATh CBOI HHIMBHAYAJIbHYIO 00pa30BaTEIbHYIO
TPACKTOPHUIO.

3. YMeHHE COOTHOCHTb CBOM JIEHCTBUA C IUIAHUPYEMBIMH  pE€3YJIbTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH EATEIbHOCTU B ITPOLIECCE TOCTHXKEHUS PE3YJIbTaTa, OIIPEIEIISTh
crocoObl JEHCTBUI B paMKax IMpeIOKEHHBIX YCIOBUHA M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEHCTBHS B COOTBETCTBUM C U3MEHSIOIICHCS CUTYallueH. Y Yalluiicsl CMOXKET:

® OIpEeAcHATh COBMECTHO C IIEIaroroM M CBEPCTHUKAMU KPUTEPHUU IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPHU OLIEHKU CBOEH y4eOHOM JeATeIbHOCTH;

e CHUCTEeMaTHU3HpoBaTh (B TOM 4HclIe BbIOMpaThb MPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIBTATOB U OLICHKU CBOEH JESATEIBHOCTH;

e 0oTOMpaTh HUHCTPYMEHTHI [JIsi OLEHUBAaHUS CBOEW JESITEIBbHOCTHU, OCYILECTBISAThH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKaXx MPeII0KEHHBIX YCIOBUM U TpeOOBaHUIA;

® OIICHUBATh CBOI JESTEIbHOCTb, AapPryMEHTHPYs NIPUUYUHBI JOCTHXKEHUS WIIU
OTCYTCTBHSI INIAHUPYEMOTO PE3yJIbTaTa;

® HAaXOIUTh JIOCTATOYHBIE CpEACTBA JJS BBIMNOJHEHUS Yy4eOHBIX JEHCTBUHA B
M3MEHSIOIIEN s CUTYalluu W/WIK IPU OTCYTCTBHUHU IJIAHUPYEMOIO Pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYILIYIO AEATEJbHOCTh Ha
OCHOBE aHajJM3a W3MEHEHUN CUTyallUH JUIsl IOJY4YEHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTHK
MPOJIYKTa/pe3yibTaTa;

® YCTAaHABIMBaThb CBA3b MEXAY IIOJIYYCHHBIMH XapaKTEPUCTHUKAMHU IPOAyKTa U
XapaKTEepUCTHUKAaMU IIpoliecca JESATEIBHOCTH W 10 3aBEPUICHUM JAEATEIbHOCTH IpEAararb
M3MEHEHHUE XapaKTEPUCTUK MTpoLiecca Ay OIYyYEHUS YIYUIIEHHbBIX XapaKTePUCTUK MPOIYKTa;

® CBEpATb CBOM JCWUCTBUS C II€NbI0 M, MPU HEOOXOAMMOCTH, MCIPABIATH OIIMOKH
CaMOCTOATEIIBHO.

4. VYMeHHe OLEHHMBATh NPABMIBHOCTb BBINOJHEHHS y4eOHOW 3aaayl, COOCTBEHHBIE

BO3MOKHOCTH €€ PEIICHUs. YYalluiiCs CMOKET:

® ONpeaeNsiTh KPUTEPUH MPABUILHOCTH (KOPPEKTHOCTH) BBIITOJHEHUsI yueOHOM 3a/1auu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIEIO MHCTPYMEHTAPHSI



JUISL BBITIOJTHEHHS y4eOHOH 3a/1auu;

e cBOOOJHO TIONB30BAThCS BBIPAOOTAHHBIMH KPUTEPHSIMH OICHKH M CaMOOLICHKH,
UCXOJISl U3 1IETIH U UMEIOIUXCS CPEICTB, pa3indasi pe3ybTaT U CIIOCOObI JeHCTBHIA;

® OICHMBATh MPOJYKT CBOCH NEATEIHHOCTH MO 3aJaHHBIM W/WIK CaMOCTOSATEIBHO
OIIpEe/ICTICHHBIM KPUTEPHSIM B COOTBETCTBHH C LIENBIO ICATEILHOCTH;

e 00OCHOBBIBAaTh JTIOCTHKHMOCTD II€JIH BRIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

e (QuKCHpOBaTh W AaHAJIM3UPOBATh JWHAMHKY COOCTBEHHBIX 0O0Opa30BaTEIbHBIX
pE3yJIbTATOB.

5. BrmageHue OCHOBaMHM CaMOKOHTPOJS, CaMOOLICHKH, IIPUHATUSA PEIICHUM U
OCYIIECTBIICHHUS] OCO3HAHHOTO BBIOOpPA B Y4€OHOM M TIO3HABATEILHON IEATEIBHOCTH. Y Yaluics
CMOJKET:

e HaOmOJaTh W aHATUM3UPOBATh COOCTBEHHYIO Y4E€OHYI0 U  IO3HaBaTEJIbHYIO
JeSITeIbHOCTD U ACATENBHOCTD APYTHX yUaIUXCs B IPOILIECCE B3aMMOIIPOBEPKH;

® COOTHOCHUTh  peajbHBblE W  IUIAHUPYEMbIE  pPEe3yNbTaThl  WHAMBUIYAIbHOM
00pa3oBaTeNbHON AEATEIBHOCTH U JICNIaTh BHIBOJIBL;

® [IPUHUMATH PEIICHNE B YUCOHOW CUTYAIlMH ¥ HECTHU 32 HETO OTBETCTBEHHOCTB;

® CaMOCTOSITETIBHO ONPEAENATh MPUUMHBI CBOETO yCIeXa MM Heycnexa M HaXoJIUTb
CIIOCOOBI BBIXO/Ia U3 CUTYaIlMX HEYyCIIeXa;

® PETPOCIEKTUBHO OIPENENATh, KaKue NEHCTBUS MO PEUICHUI0 YYeOHOW 3alauyd WM
napaMeTpel 3THUX JCHCTBHH TpPHBEIM K TONYYCHHIO MMEIOIIErocs TMPOAYKTa Y4eOHOM
JeATeNIbHOCTH;

® JIEMOHCTPUPOBATh MPHEMBI PETYISALNNAU TCUXOPUZUOIOTHUECKUX/ IMOIMOHATBHBIX
COCTOSHUM  ans  JocTikKeHUs d(dexra  ycrnokoeHuss  (YCTpaHEHHs  3MOIMOHAIBHOM
HaNpsHKEHHOCTH), ¢ ¢deKTa BOCCTaHOBIEHUS (OocnabiaeHus MposBICHUN yToMieHus), 3¢ dekra
AKTUBU3AIMH (TIOBBIILIEHUS ICUXO(PHU3NOIOTMUECKONH PEaKTUBHOCTH).

ITo3naBaTtenbHbie YY /|

6. YMeHue ompenensTh MOHSATHS, CO3JaBaTh OOOOIICHUS, YCTaHABIMBATH AHAJIOTHH,
KJIacCU(PUITUPOBATh, CAMOCTOSITEIbHO BBHIOMpPATh OCHOBAHHUS M KPUTEPUU I Kiaccu(ukanuu,
YCTaHABIWBATh TMPUYUHHO-CICJICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PaCCYXKJICHHE,
YMO3aK/II04YeHUEe (MHIYKTUBHOE, ACIYKTUBHOE, MO AHAIOTHH) U JeNaTh BBIBOABI. Y4Yalluhcs
CMOJKET:

e 10AOMpATH CJIOBA, COMOYMHEHHBIE KIIFOUEBOMY CJIOBY, OMPEAEIISIONINE €r0 MPU3HAKU
1 CBOMCTBA;

® BBICTPaMBaTh JIOTUYECKYIO IIEMOYKY, COCTOSIIIYIO M3 KJIIOYEBOTO CJOBa U
COTIOJTYMHEHHBIX MY CJIOB;

® BBHIICIATH OOIMH MPU3HAK JBYX WM HECKOIBKHUX TPEAMETOB WIH SBICHHA U
O00BACHATH UX CXOJCTBO;

e OO0BEAMHATH TPEIMETHl W SBICHUS B TPYNIBl 1O ONpEACNeHHBIM MpPHU3HAKaM,
CpaBHMBATh, KJIaCCU(UIUPOBATH U 000011aTh (PAKTHI U SIBICHUS;

® BBLIICIATH SIBJICHHUE U3 OOIIETO psAsia IPYTUX SIBICHUN;

e OmnpenensaTh OOCTOSATEILCTBA, KOTOPHIE MPEIIICCTBOBAIH BO3HUKHOBEHHIO CBSI3H
MEXIY SBICHUSMHU, U3 JTUX OOCTOSTENHLCTB BBIACIATH OIPEACTSIONINe, CIOCOOHBIE OBITh
MPUYMHON JJAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIEACTBUS SIBJICHU;



® CTPOUTH pacCyXACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBICHUSIM U OT
YaCTHBIX SBJIEHUN K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJIeHHE Ha OCHOBE CPaBHEHHS INPEIMETOB W SIBICHUH, BBIACISS TMPH
3TOM 0011I1e MPU3HAKH;

® y3yarath MOJYYCHHYI0 HH(POPMALUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pEelIaeMoi
3a]a4uu;

e BepOanM30BaTh SMOIMOHAIBLHOE BIIEYATIICHUE, OKa3aHHOE Ha HET0 HCTOYHUKOM;

e OOBSACHATH SBJECHMS, IPOLIECCHl, CBA3M M OTHOUICHMS, BBISBISIEMbIE B XOJ€
MO3HABATEILHON U UCCIIEI0BATEIbCKOM AESITeTbHOCTU (IPUBOIUTH OOBSCHEHHE C U3MEHEHUEM
(bOpMBI TIpeICTaBICHIUS; OOBIICHSITD, JETATU3UPYS WK 00001ast; OOBSCHATEH C 3aIaHHON TOYKH
3peHus);

® BBUIBISITH M HAa3blBaTh MPUYMHBI COOBITHS, SBJICHUS, B TOM YHCIE BO3MOXKHbBIC
/Hanbonee  BEpOSATHBIE MPUYUHBI, BO3MOXKHBIE  TIOCIEACTBUSA  33JaHHON  MPUYUHBL,
CaMOCTOSITENIbHO OCYIIECTBIISSA TPUUYNHHO-CIICICTBEHHBII aHaAIN3;

e JenaTh BBIBOJ, HAa OCHOBE KPUTHYECKOTO aHaiM3a pa3HbIX TOYEK 3pEHUs,
MOJATBEPXKJIAaTh BBIBOJ COOCTBEHHOW apryMEHTAllMed WM CaMOCTOSTENBHO MOJY4€HHBIMU
JAHHBIMHU.

7. YMeHue co3ziaBarh, MPUMEHATh U MPEOOpPA30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIH U
CXEMBI ISl peHIeHUs] y9eOHBIX U MTO3HABATENBHBIX 33/1a4. YYalIuics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEIMET U/UITH SIBICHUE;

® OMNpeAeNsaTh JOTMYECKHE CBS3U MEXIY MpeAMEeTaMH W/WIU SBICHUSAMH, 0003HAYaTh
JaHHBIE JIOTHUECKHE CBS3H C MTOMOIIBIO 3HAKOB B CXEME;

® CTPOUTH MOJIEIB/CXEMY Ha OCHOBE YCIIOBUH 3a/1auu U/WJIU CIIoco0a ee pelieHus;

e co3JaBaTh BepOalbHbBIEC, BENIECTBEHHBIE M MH(POPMAIMOHHBIE MOJIEH C BBIJICIIEHUEM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa I ONpEACICHUs CIocoba pemeHus 3aaaddl B
COOTBETCTBUU C CUTYaLIUEH;

e TpeoOpa3OBBIBATE MOJIENN C LENBIO BBIABICHUS OOIIMX 3aKOHOB, OIPEIEISIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® IIEPEeBOJUTH CIIOKHYIO IO COCTaBy (MHOTOAcleKTHYo) HHpopMamuio U3
rpadu4eckoro Wi (OPMAIM30BAHHOTO (CHMBOJBHOTO) TMIPEICTABICHHUS B TEKCTOBOE, H
Hao000poT;

® CTPOHUTH CXEMY, aJITOPUTM JEHCTBUS, UCTIPABIATH WM BOCCTAHABIUBATH HEU3BECTHBIN
paHee anroOpuTM Ha OCHOBE HMMEIOMIETOCs 3HAaHHMSA 00 OOBEKTe, K KOTOPOMY IPHUMEHSETCS
ITOPHUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/PEe(IIEKCUPOBATH OIBIT Pa3padOTKU U peau3alii y4eOHOro MpoeKTa,
UCCIIEIOBaHHUs (TEOPETUYECKOT0, 3MIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpOoOIeMHON
CUTYalliH, TIOCTABJICHHOM IIe]IM W/WJIH 3aJIaHHBIX KPUTEPUEB OLICHKH MPOIyKTa/pe3yabTara.

8. CMbIciOBOE YTEHHUE. YUalUNiCs CMOXKET:

® HAaxXOOUTh B TeKcTe Tpedyemyro HMH(oOpMaIuio (B COOTBETCTBHM C LIEISIMH CBOEH
JIEATEILHOCTH ),

® OpUEHTHPOBATHCS B COJAEPKAHMM TEKCTa, MOHUMATh LEIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aMMOCBA3b ONMMCAHHBIX B TCKCTC CO6I)ITI/II71, ﬂBHeHHﬁ, IMponeCCoOB;



® pPE3IOMUPOBATH INIABHYIO UJIEI0 TEKCTA;

® 1IpeoOpazOBbIBATh TEKCT, IIEPEBOS» €r0 B IPYI'YI0O MOAAIbHOCTb, UHTEPIPETUPOBATH
TEKCT (XYIJOKECTBEHHBI M  HEXYI0KECTBEHHbII — y4eOHbIN, HayYHO-NOMYJISIPHBIH,
nH(pOpMaIMOHHBIH, TeKCT non-fiction);

® KPUTUYECKU OLIEHUBAThH COACpkKaHUE U (PopMy TEeKCTa.

9. ®opmupoBaHME U Pa3BUTHE SKOJIOIMUYECKOIO MBILIUIEHUS, YMEHUE IPUMEHATH €r0 B
MO3HABATEIIHOM, KOMMYHUKAaTUBHOW, COLMAIBHOM TpakTHKE U  NpodeCcCHOHATHHON
OpUEHTALIMU. YYalIuiCs CMOXKET:

® OIpeAeATh CBOE OTHOUIEHUE K IPUPOJHON CPELE;

® AHAJIM3UPOBATh BIIMSHUE OSKOJOIMUECKUX (AKTOPOB Ha Cpely OOMTaHUS >KUBBIX
OpraHU3MOB;

® IIPOBOAMTH IPUYMHHBIA U BEPOSATHOCTHBIN AHAIIN3 DKOJIOTUYECKUX CUTYALIUH;

® [IPOrHO3MPOBATh M3MEHEHHUS! CUTyallud MpPU CMEHE NEHCTBUS OJHOTO (akTopa Ha
neiictBue pyroro Gpaxkropa;

® pACIpPOCTPaHATh 3KOJOTMYECKUE 3HAHUS U y4acTBOBAaTh B NPAKTUYECKUX J€ax IO
3alUTE OKPYKAIOLIEH cpeabl;

e BbIpaXaTb CBOE OTHOIIEHHWE K MPHUPOJE YEpe3 PHUCYHKHU, COUYMHEHHUS, MOJEIH,
IPOEKTHBIE paOOTHI.

10. Pa3BuTHe MOTUBALMU K OBJIAJCHUIO KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BaHUs CIOBapei
U IPYTUX ITOMCKOBBIX CUCTEM. Y UaIIMMCA CMOYKET:

® OmIpenensITh HEOOXOIMMBIE KIIIOUEBbIE IOMCKOBBIE CII0BA U 3aIIPOCHI;

® OCYUIECTBJIATH B3aUMOJIEHCTBUE C DJIEKTPOHHBIMM TIOMCKOBBIMH CHCTEMaMH,
CIIOBapsIMU;

e (opMHUpPOBaTh MHOKECTBEHHYIO BBIOOPKY M3 IIOMCKOBBIX MCTOYHHKOB JUIs
00BEKTUBM3ALINYU PE3YJIbTaTOB MOMCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThI IOUCKA CO CBOEH JESTEIBHOCTHIO.

KommyHnukarususbie YY ]|

11.  YMmeHue opraHu3oBBIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIbHOCTh
C YYUTEJIEM U CBEpCTHUKAaMU; paboTaTh MHAUBHUIYaJbHO U B IPYIIE: HAXOAUTH 00Iee peleHne
U paspemiatb KOH(MJIMKTHI Ha OCHOBE COIJIACOBaHMS TMO3ULMH M ydeTa HWHTEPECOB;
(bopMynupoBaTh, ApryMEHTUPOBATh U OTCTaWBAaTh CBOE MHEHHUE. YUaIlluics CMOXKET:

— OIPEIENATh BO3MOXHBIE POJIM B COBMECTHON JEATENBHOCTH;

— WIpaTh ONPEIEIEHHYIO POJIb B COBMECTHOM I€ATEIBHOCTH;

— MpPUHUMATh MO3UIMIO coOeceAHHKAa, MOHMMAas MO3UIMI0 IPYTroro, pa3jinydaTb B €ro
pedn: MHeHUE (TOYKY 3pEHHsI), JOKa3aTelIbCTBO (apryMEHTHI), (PaKThI, THUIOTE3bI, AKCHOMBI,
TEOpUU;

— OIpeneNsaTb CBOM JEHCTBUS M ACMCTBHS MapTHEpa, KOTOpble CHOCOOCTBOBAIM WM
IPEMSITCTBOBAIN POAYKTUBHOM KOMMYHHUKAIUY;

— CTpPOUTH TO3UTHUBHBIE OTHOLIEHUS B IIpolecce Yy4eOHOM U IO3HaBaTEIbHOU
JeSITEIIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaNBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUH YMETh
BBIIBUTaTh KOHTPApryMeHThI, NepedpazupoBaTb CBOIO MbICIb (BJIaJ€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);



— KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TpeyIarath albTepPHATHBHOE pEIIeHNE B KOH(INKTHOW CUTYaIlUH;

— BBLAEIATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUM;

— JIoroBapuBaThci O IMpaBWIaxX M BOIpocax [Uisi OOCYXKIEHHS B COOTBETCTBHH C
MOCTaBJICHHOM TIepe]] TPyIIoN 3a1a4eil;

— OpraHu30BbIBaTh y4eOHOE B3aMMOJCHCTBHE B TpyIe (OmpeneisTh OO0IIue IenH,
pacnpeaensiTh Pojiu, JOroBapuBaThCs APYT C APYTOM U T. 11.);

— YCTpaHATh B paMKax JUajiora pa3pblBBl B KOMMYHHUKAIMH, OOYCIOBIICHHBIC
HEMOHUMAaHUEM/HEIIPUATUEM CO CTOPOHBI coOecelHUKa 3anadyd, (OPMbI WU COICpPHKAHUS
Jiasnora.

12. YMeHHe OCO3HAHHO HCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4yeil
KOMMYHHKAITUH ISl BBIPAXKEHUSI CBOUX YYBCTB, MBICIIEH M MOTPeOHOCTEN IS TUIAaHUPOBAHUS U
peryJisiluA CBOEH IEATEIbHOCTH; BIIAJICHUE YCTHOM M NHMCBbMEHHOW pEe4bl0, MOHOJIOTMYECKOMN
KOHTEKCTHOU peubl0. Y Yalluics: CMOKET:

e OmpeAensaTh 3aladyy KOMMYHHKAIlMd U B COOTBETCTBHHM C HEWl OTOMpaTh pedeBble
CpENCTBa;

e 0TOMpaTh U UCHOJIB30BATH PEUEBbIE CPEACTBA B MPOLECCE KOMMYHHUKAIIMU C APYTUMHU
JIOJIbMU (IUAJIOT B Mape, B Majol TpymIe u T. 11.);

® NPEJCTaBISATh B YCTHOW WJIM NMHCbMEHHON (opMe pa3BEpHYTHIN IUIaH COOCTBEHHOM
JIeSATEIbHOCTH;

e CO0OMI0aTh HOPMBI MYOJIMYHOW pEYH, pEriiaMeHT B MOHOJOTe W JUCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a7a4eii;

e BbICKa3bIBaThb U1 OOOCHOBBIBaTh MHEHME (CYXKICHHE) U 3alpaliiBaTh MHEHHUE MTapTHEpa
B paMKax JUajora;

® [PUHMMATH PEIICHUE B XOJI€ JUAJIOra U COTJIaCOBBIBATh €r0 C COOECEHUKOM;

® CO3/1aBaTb IHMCbMEHHBIE  «KJIMLIMPOBAaHHBIE» W  OPUTMHAIBHBIE TEKCTHl C
UCIIOJIb30BaHUEM HEOOXOUMBIX PEUYEBBIX CPE/ICTB;

® JCIOJb30BaTh BepOalbHBIE CPEeACTBA (CPEACTBA JIOTUYECKOW CBSI3U) JUISl BbIAEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

® UCIOJb30BaTh  HeBepOaJbHBIE  CpPEACTBA WM HarJsgHble  MaTepualbl,
MOJTrOTOBJICHHBIE/OTOOPAHHBIE 10T PYKOBOACTBOM YUUTEIS;

e JleaTh OLEHOYHBIA BBIBOJ O JOCTHMIKEHUHU LM KOMMYHHUKAIIMM HEMOCPEICTBEHHO
1ocJie 3aBepIleHUs KOMMYHHUKAaTUBHOI'O KOHTaKTa 1 00OCHOBBIBATH €TO.

13. dopMHUpOBaHWE H Pa3BUTHE KOMIICTCHTHOCTH B OOJACTH HCIIOJIb30BAHMS
UH(POPMALIMOHHO-KOMMYHUKAMOHHBIX TexHonoru# (nanee — MKT). Yuamuiics cMoxeT:

e [ICJICHANPABIEHHO MCKaTh M  HCMOJNb30BaThb  HMH(OpPMALIMOHHBIE  PECYPCHI,
HEOOXOIMMBIE VISl pEeIICHUs YICOHBIX M MPAKTHYECKUX 3a1a4 ¢ momoinbio cpencts UKT;

e BbHIOMpaTh, CTPOUTH U HCIIOJNB30BATh AaJ€KBATHYI0 WH(OPMALMOHHYIO MOJENIb JUIS
nepesaud CBOMX MBICIEH CpelicTBaMU €CTECTBEHHBIX U (POPMANIbHBIX S3BIKOB B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHUKAIIUH;

® BBIICIATh MHPOPMALMOHHBIA aCHEKT 3a7a4yH, ONEPUPOBATh JaHHBIMHU, HCIIOJIB30BaTh
MOJIEJIb PELICHUS 3a1a4H;

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH (BKJIIOYas BBIOOp aJEKBaTHBIX 3ajade



WHCTPYMEHTAJBHBIX  MPOTPaMMHO-ANMNapaTHBIX CPEICTB M CEPBUCOB) [UIsl  pELICHUs
WH(OPMAIIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX YYeOHBIX 3aJad, B TOM 4YHUCIIC: BBIYUCIICHUE,
HalMcaHue MMceM, COYMHEHUH, TOKIIaI0B, pedepaToB, CO3aHNE IPE3CHTAUN U JIp.;

® JCMOJb30BaTh MHPOPMAIUIO C YIETOM ITUYECKUX U MTPABOBBIX HOPM;

e co3aaBaTb MHGOPMAIMOHHBIE PECYPCHl PA3HOTO THUIMA M JUIS Pa3HBIX ayIUTOPUH,
coOnroaaTh UHOOPMALIMOHHYIO TUTUEHY U MpaBuiia HH(GOPMALMOHHON 0€30M1aCHOCTH.

IIpenmeTHble pe3yabTaThl

BbINyCKHHUK HAYYUTCS:

® XapaKTepu30BaTh OCHOBHBIE METOJbl IIO3HAHUS: HAOJIOJEHUE, H3MEpEHue,
9KCHEPUMEHT;

® OIUCHIBaTh CBOWCTBA TBEPABIX, MKHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIAEIAA UX
CYIIECTBEHHbIE PU3HAKHY;

® pACKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHUX IOHITHM «aTOM», «MOJIEKYJay,
«XUMMYECKHH 3JIEMEHT», «IIPOCTOE BEILECTBO», «CJOXKHOE BEILIECTBO», «BAJIEHTHOCTHY,
«XMMMYECKasl peaKiys», UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUH;

® pAacKpbIBaTb CMBIC] 3aKOHOB COXPaHEHHS MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3InyaThb XUMUYECKHE U (PU3HUECKUE SBICHUS;

® Ha3bIBaTh XUMHUYECKHUE JIEMEHTHI;

® OIpEIeNATh COCTAB BEIIECTB MO X HopMynaMm;

® OMpeAensaTh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

® OMpeAesaTh TUIl XUMUYECKUX PEaKIIUii;

® Ha3bIBaTh PU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKIIHii;

® BBIIBIISITH MPU3HAKH, CBUJIETEIIbCTBYIOIINE O MPOTEKAHUN XUMHUYECKON peaklMy MpU
BBITOJIHEHUH XMMHUYECKOT'O OIBITA;

® COCTaBJIATh (POPMYJIbI OMHAPHBIX COSTUHEHUH;

® COCTaBIATh YPaBHEHUS XUMHUECKUX PEAKLIUH;

e coOmoaaTh npaBuiIa 6e30macHoOi paboThI PHU MPOBEACHUH OIBITOB;

® 110JIb30BAaThCS J1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

® BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

® BBIYHCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIE€MEHTa Mo (popMysie CoeIMHEHMS;

® BBIYHUCIATH KOJIMYECTBO, 00BEM MJIM MAcCy BEILIECTBA MO KOJIUYECTBY, 00BEMY, Macce
peareHToB WU MPOJYKTOB PEaKIiH;

® XapaKTepHu30BaTh (PU3NUECKHE U XMMHUECKHUE CBOICTBA MPOCTHIX BEUIECTB: KUCIOPOJa
1 BOJIOPOAA;

® [10JIy4aTh, COOMPATh KUCIOPO U BOAOPOL;

® pacro3HaBaTh ONBITHBIM ITyTeM I'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOJIOPO/I;

® pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

® DPACKpBIBaTh CMBICI MOHATHH «TemI0BOM 3(h()EKT peakuny», «<MOISPHBII 00beM»;

® XapaKTEepH30BaTh (PU3UUECKUE U XUMUYECKHE CBOWCTBA BOJDI;

® PpacKpbIBaTh CMBICH MTOHITHUS «PacTBOPY;

® BBHIUUCISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PaCTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEAECICHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;



® Ha3bIBaTh COCMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (U3MYECKUE U XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

® ONpEeNeNsATh MPUHAICKHOCT BEIIECTB K ONPECICHHOMY KJIACCy COSIUHEHU;

® COCTaBJIATH (HOPMYJIbI HEOPTAHMYECKUX COCIMHEHUN N3yYEHHBIX KJIaCCOB;

® [IPOBOJUTH ONBITHI, MOJATBEPKAAIONINE XMUMHYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPTraHWYECKHUX BEIECTB;

® pacno3HaBaTh OIMBITHBIM MYTEM PACTBOPHI KUCJIOT U LIEJI0UYEH 10 U3BMEHEHUIO OKPACKH
WHJUKATOPA;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEXKIY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUM;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

® OOBSICHATH (DUBUYCCKUH CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpa XHUMHUYECKOTO
3JIeMEHTa, HOMEPOB IPYIIIbI U Iepruoa B epuoanueckoit cucreme .M. Menneneena;

® OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
mpeJienax MajbIX MEPUOI0B U TJIaBHBIX MOATPYIII;

® XapaKTEepPU30BaTh XUMHUYECKUE IJIEMEHTHI (OT BOIOPOJA JO KaJbLMs) HA OCHOBE HX
nojiokeHuss B mnepuonandecko cucreme .M. MenneneeBa M 0OCOOEHHOCTEH CTpPOEHHUS HX
aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB TIEPBBIX 20 3JIEMEHTOB MEPUOANUECKON CUCTEMBI
J.1. Menneneena;

® paCKpBIBaTh CMBICII TOHATHH: «XHMHYECKas CBSI3bY, «3JCKTPOOTPHUIIATEIHLHOCTDY;

® XapaKTepH30BaThb 3aBUCHUMOCTh  (PU3WYECKUX CBOWMCTB BEHIECTB OT  THUIIA
KPUCTAJUTMYECKOUN PEIIETKH,

® ONpENeNsATh BUJ XUMHUYECKOMN CBSA3U B HEOPTaHUYECKUX COCTUHECHHUSIX,

e u300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX pPa3HBIMH BUIAMU
XUMHYSCKHUX CBS3CH;

® pacKphIBaTh CMBICI TIOHSATUH «HMOHY», «KATHOH», «AHHOHY», <AJEKTPOJIUTHI»,
CHEDJICKTPOIHUTHDY, «QJIEKTPOIIUTUYECKAS] TUCCOLUALINSY, «OKUCIUTEIbY, «CTENEeHb OKUCICHUS
«BOCCTAaHOBUTEIIbY, «OKHUCIICHUEY, «BOCCTAHOBJICHUEC;

® ONpEeNEeNsATh CTENEHb OKUCIEHUS aTOMa AJIEMEHTa B COCIMHEHNH;

® PacKpbIBaTh CMBICI TEOPHUH JIEKTPOIUTHUECKON THCCOLUALINN;

® COCTaBJISATh YPAaBHEHUS 3JIEKTPOJIUTUUECKON JUCCOUMALIMU KUCIIOT, IEI0YEH, COTEH;

® OOBSICHATH CYIIHOCTh TMpOIECCa IJIEKTPOIUTUUYECKON JUCCONMAIMN M PEaAKIUn
HOHHOr0 OOMeEHa;

® COCTaBJISTH MOJHBIC U COKPAIICHHBIE HOHHBIC YPABHEHHUS PEaKIIUN OOMEHa,

® OMNpeAensaTh BO3MOXKHOCTh MPOTEKAHMsI pEaKluii MOHHOTO OOMEHa;

® TIPOBOJIUTH PEAKIINH, IOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUYHBIX BEIIECTB;

® ONpENeNsATh OKUCIUTETh U BOCCTAHOBUTEID,

® COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

® Ha3bIBaTh (PAKTOPHI, BIUSAIOIINE HA CKOPOCTh XMMHYECKOW PEaKIINH;

e KIaccCUPUIIUPOBATH XUMUUECKHUE PEAKITUH TI0 PA3IUYHBIM IMPU3HAKAM;

® XapakTEepU30BaTh B3aMMOCBA3b MEXIY COCTAaBOM, CTPOCHHEM M CBOICTBaMU
HEMETAJIJIOB;



® TPOBOIWTH OMBITHI MO TMOJIYYCHUIO, COOMPAHUIO U M3YUCHHIO XUMHYECKUX CBOMCTB
ra3000pa3HbIX BEIECTB: YIIIEKUCIOr0 ra3a, aMMHaKa,;

® pACIO3HaBaTh OMBITHBIM ITYyTEM Ia3000pa3HbIe BEIIECTBA: YIIICKUCIIBIN ra3 U aMMHUAK;

® XapaKTepH30BaTh B3aUMOCBSI3b MEKIY COCTaBOM, CTPOCHHEM W CBOWCTBAMH
METaJLJIOB;

e Ha3bpIBaTh OPraHMYECKHE BEIIECTBA MO UX (GOpMysie: METaH, 3TaH, ITUIICH, METaHOJ,
ITaHOJ, TJIMICPHH, YKCYCHAas KHUCIIOTAa, aMUHOYKCYCHAas KHCIIOTa, CTEapUHOBas KHUCIIOTa,
OJICMHOBAsl KUCIIOTA, TJIFOK03a;

® OIICHUBATh BJMSHHE XMMHYECKOTO 3arpsA3HCHUS OKPYXKAIOIICH Cpe/ibl Ha OpPraHu3M
YeJI0BeKa,

® IPaMOTHO 0OpaIIaThCs C BEMICCTBAMH B TIOBCETHEBHOM )KU3HU

® ONpENCIATh BO3MOKHOCTh TMPOTCKAHUS PEaKIUi HEKOTOPhIX MpeACTaBUTEICH
OpPraHMYECKUX BEIIECTB C KHCIOPOIOM, BOAOPOIOM, META/IIAMH, OCHOBAaHUSIMH, TaJIOT€HAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 6bI0BUCAMb U NPOGEPSIMb IKCNEPUMEHMAILHO 2UNOMe3bl 0 XUMUUECKUX CEOUCMEAX
eeujecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUE
peaxkyuu, o xapakmepe u npoOyKmax pa3iuidHblX XUMUYECKUX PeaKyull,

®  XApPaKmepu3o8amv 8euiecmed no COCMAgy, CMpPOeHUio U C8OUCMBAM, YCMAHAGIUBAMb
NPUYUHHO-CLEOCTBEHHbLE CBS3U MeNCOY OAHHBIMU XAPAKMEPUCTIUKAMU BeUjeCmed,

®  COCMAsnsimb MOLEKVIAPHLLE U NOJIHbIE UOHHBLE YPAGHEHUS. NO COKPAUJEHHBIM UOHHBIM
VDAGHEHUSIM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — 6eWecmea  NposGIsANb  OKUCIUMENbHblE — UTU
B0CCMAHOBUMETIbHBIE CEOUCMEA C YHEMOM CMeneHell OKUCIEHUsL DJIeMEHMO8, BX00AUUX 8 €20
cocmas;

® cocmasnsimv - YPAGHEHUs.  peaKyull,  COOMBEMCMEYIOWUX — NOCIe008AMENbHOCU
NpespaweHuli HeOP2AHUYECKUX eUjeCme PA3IUYHBIX KIACCO8,

e gbidBUCAMb U NPOGEPsSMb  IKCNEPUMEHMANbHO — 2UNOMe3bl O  Pe3yibmamax
6030€liCMBUsL PA3IUYHBIX (PAKMOPOE HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuu,

® UCNONL306aMb NPUOOPEemeHHble 3HAHUSL OJisl IKOIOSUUECKU 2PAMOMHO20 NOBEOCHUS 8
OKpydrcarouell cpeoe;

® UCNONL306AMb NPUOOPEMEHHbLE KIOUesble KOMNEMEHYUU NPU BbINOJHEHUU NPOEKMO8
U YUeOHO-UCCIe008AMEeNbCKUX 3a0ad N0  U3VHEHUI) CBOUCMS, CHOCOD08 NONYYeHUus U
PACNO3HABAHUSL BEUECME;

®  00BLEKMUBHO OYEHUBANb UHPOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax,

® KpUmMu4ecku OMHOCUMbCS K NCeBOOHAYYHOU UH@OpMayu, Hed0OPOCO8eCMHOLl
peKname 8 cpedCmeax Macco8ol UHGopmayuu,

® 0CO3HABAMb 3HAYEHUe MeOPEeMUYecKUX 3HAHULL NO Xumuu Ol NPAKMUYECcKoll
0esimeNbHOCIMU Yel06eKa;

® co30a6amv MoOenu U cxemvl O peuleHuss Y4eOHbIX U NO3ZHABAMENbHbIX 3a0ay,
HOHUMAMb HeoOX00UMOCMb COON00eHUs NPeOnUCAHUl, NpeodlazaemviX 8 UHCMPYKYUIX No
UCNONIL30BAHUIO IEKAPCMS, CPeOCmE ObIMOBOL XUMUU U Op.

Kpome Toro, nmpeaMeTHbIE Pe3yIbTaThl H3YUEHUS MpeaMeTa « XUMHUSD» OTPaKaroT

JUTsE 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS: BJIaJICHHE OCHOBHBIMHU
JOCTYITHBIMH METO/IaMHU HAyYHOTO MTO3HAHHUS, HCITOJIb3YEMbIMH B XHMHUH.



2. Coaep:xanue y4eOHOT0 npeaMeTa

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Mpenmer xumun. Tera u eewecmsa. OcHOGHble MemOObl NO3ZHAHUA: HAOIOO0EHUe,
usmepeHue, skcnepumenm. OU3NUECKUE U XUMUYECKUE sIBJIICHUs. UHMCThIE BEIIECTBA U CMECH.
CriocoObl paznenenus cmeceil. Atom. Monekyna. XUMHUECKAN IJIEMEHT. 3HAKH XUMHYECKHX
anemMeHTOB. [IpocTele M ClOXHBIE BemecTBa. BaneHTHOCTb. 3axon nocmosincmea cocmasa
sewecmsea. Xumuueckue Qopmynsl. Mupekcbl. OTHOcuTeNbHAss aTOMHAs M MOJEKYJsSpHas
Maccbl. MaccoBasi J10JIsI XMMUYECKOTO 3JIEMEHTa B COCIMHEHHMHM. 3aKOH COXPAHEHUs MacChl
BellecTB. XuMudeckue ypaBHeHHs. KoadduiumeHTsl. YcnoBus M TpU3HAKK MPOTEKaHUs
XUMUYECKHUX peakuuid. MoJlb — equHUIa KOIMYeCTBa BelecTBa. MosspHas Macca.

Kucaopoa. Bonopoxa

Kucnopon — xumudeckuit siaemMeHT U mpoctoe BemiectBO. Ozon. Cocmag 6o30yxa.
®dusnueckue M XUMHUYECKHE CBOMCTBa Kuciopozna. [lomydueHne W MPUMEHEHHUE KHCIOPOJa.
Tennosotl a¢hghexm xumuueckux peaxyuii. Ilonamue 06 3K30- U IHOOMEPMUYECKUX DEAKYUSX.
Bonopoa — XxuMHUECKHI 3JIEMEHT M IPOCTOE BelecTBO. PU3MUECKUE U XMMUYECKHUE CBOMCTBA
Bojgopoza. Ilonyduenue Bomopona B naboparopuu. [lonyuenue 6000pooa 6 NpoMbIULIEHHOCHIU.
Ilpumenenue 6o0opooda. 3axkoH ABoraapo. MoinspHbiii 00beM razoB. KauecTBeHHbIe peakinyu Ha
ra3oo0pa3HbIe BemecTBa (KUCIopod, Boaopoa). OObeMHbBIC OTHONICHHS Ta30B MPH XUMUYECCKHX
peaKIusx.

Boaa. PacTBopsl

Booa e npupooe. Kpyzosopom 600vl 6 npupode. Qusuueckue u xumuyecKue ceoucmea
600b1. PactBOpBI. Pacmeopumocmys eeujecms 6 sode. KoHIeHTpalus pacTBOpoB. MaccoBas 1omst
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEeHUIt

Oxcunpl.  Krnaccuduxamms. Homenknarypa.  Qusuueckue  c80uUcmea  OKCUOOS.
XWUMHUYECKUE CBOMCTBA OKCUIOB. [lonyuenue u npumeneHue oxcuoos. (OCHOBaHHS.
Knaccudukanus. Homenknarypa. @usuueckue ceovicmea ocnosanuil. [lonyuenue ocHosaHuil.
Xumudeckue CBOMCTBa oOcHOBaHWU. Peakmus wedTpammzanuu. Kucnmotsl. Knaccudukanms.
Homenknarypa. @usuueckue ceoucmea kuciom. Illonyyenue u npumeneHue Kuciom.
Xumudeckue cBoicTBa KucaoT. MHaukaTopel. I3MeHeHne OKpackyd MHIMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudpukamms. Homenknarypa. @usuueckue ceoticmea coneu.llonyuenue u
npumeneHue coneu. XUMUYECKHE CBOMCTBa cosieil. ['eHeTnueckas CBA3b MEXIYy KiaccaMu
HEOPraHUYECKUX COCAMHEHUU. [Ipobrema 6e30nacHo2o ucnoib308anus 6eujecms U XUMuU4eckux
peaxyuii 8 noceOHesHoll HcusHu. Toxcuunvle, 2oprouue u 83pvbleoonacHvle geujecmea. bvimosas
XUMUYECKAs 2DAMOMHOCHIb.

Crpoenue atoma. Ilepuognueckuii 3aKOH U NMEPUOAMYECKAST CHCTEMAa XMMHUYECKHX
aeMenToB .. MeHaeieeBa

Crtpoenue aroma: spo, sHepreTuueckuil ypoeHb. Cocmas adpa amoma: npomowsl,
HeumpoHvl. M3zomonwel. Ilepunonnueckuit 3akon J[.M. MenaeneeBa. Ilepuonuueckas cucrema
xumudeckux sneMmeHtoB [[.M. MengeneeBa. Du3nM4ecKuii CMBICI aTOMHOTO (TOPSIIKOBOTO)
HOMEpA XHMMHYECKOTO »JJIEMEHTa, HOMEpa TpyNnmnbl U MEepUoJa MEePUOJUYECKON CHUCTEMBI.
CrpoeHue »SHEpreTMuecKMx YypoBHEH aroMoB 1epBbiXx 20 XMMHUYECKMX DJIEMEHTOB
nepuoauueckoit cucrembl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB aTOMOB
XUMHUYECKHUX DJIEMEHTOB M MX COCIMHEHHM Ha OCHOBE TOJIOKCHHS B MEPUOJAMYECKON CHCTEME
J.1. MenneneeBa u crpoeHust atroma. 3Hadenue [lepuoanyueckoro 3axona /.M. Menneneena.



Crpoenue BemecTB. XUMHYECKAas CBA3b

OnekmpoompuyamenvHocms — amomMos — xumuueckux — snemenmos.  KoBaleHTHas
XUMHYECKasl CBSA3b: HENOJSpHAsl U noiisgpHas. [louamue o 6000poOHOl C6A3U U ee BIUAHUU HA
Qusuueckue ceolicmea eewjecms Ha npumepe 600bl. VlonHas cBs3b. MeTanmnueckas cBsi3b. Tunvl
KPUCMANTUYECKUX PeUemOoK (AmOoMHAs, MONEKYIAPHAA, UOHHAS, MEeMANIU4ecKds). 3aeucumocms
@uszuueckux ceolicme geujecme om muna KpUCMaiIuyeckol peuemxu.

XuMUYeCKUe peakiunu

Ilonamue o cxkopocmu xumuueckou peakyuu. Daxmopvl, enUAIOWUE HA CKOPOCHIDb
xumuueckou peaxkyuu. [lonamue o xamanuzamope. Kiaccupukanys XUMHUYECKUX PEAKLUN 11O
Pa3IMYHBIM TPHU3HAKAM: YHCIY M COCTABY HCXOAHBIX M IOJyYEHHBIX BEIIECTB; M3MEHEHUIO
CTETIEHEH OKHCICHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB; MOTJIOICHHUIO MM BBIJICICHUIO SHEPTHH.
DJEKTPOTUTHYECKAsT TUCCOIUANNA. IJIEKTPOIUTHI M HedneKTponuThl. Honbl. Kartnonsl u
aHWOHBI. Peaknmym WOHHOTO OOMEHa. YCIIOBHS TPOTEKAaHHWS peakluid HOHHOTO OOMEeHa.
ONeKTpoaUTHYECKasl JTUCCOLMALUsA KUCIOT, Imienoded u coneld. CTeneHb OKMCICHHUS.
OmnpeneneHue CTENEHU OKUCIEHUS AaTOMOB XHMMUYECKHX 3JEMEHTOB B COEIUHEHUSX.
Oxucnurens. BocctanoButens. CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMH.

Hemerajuiel IV — VII rpynn u ux coefuHeHus

[lonoxkeHne HeMETAIOB B NEPUOJNYECKONM CHCTEME XUMHUYECKHX dinemeHToB JI.U.
MengeneeBa. O0uue cBoiicTBa HeMeTaioB. ['anorensl: pu3NyYecKue U XUMHUYECKUE CBOMCTBA.
CoenvHeHHs TaJlOTEHOB: XJIOPOBOJOPOA, XJOPOBOJOpOAHAs kuciora u ee conu. Cepa:
¢uznueckue U xuMuueckue cBoiicTBa. COEIMHEHUS! CEpbl: CEPOBOAOPOM, CYIb(HIbI, OKCHJIbI
cepel. CepHasl, cepuucmas u cepogooOpOOHAs KUCIOMbl U UX COMU. A30T: (u3NYecKHe U
XxuMuyeckue cBoiictBa. AMmuak. Coinu ammonusi. OKcuzibl a30ta. A30THAs KUCIOTAa U €€ COJIH.
®docdop: pusnueckue u xumuueckue cpoiictBa. Coenunenus ¢ocdopa: okeun docdopa (V),
optodocopHas KUCIOTa U €€ CONUu. Yriepoa: (u3MYecKkue M XHMHUYECKHEe CBOMCTBa.
Annomponus yenepooa: aimas, epagum, kapoum, gyriepenvl. CoeTMHEHNs yriepoja: OKCHIbI
yraepoaa (II) u (IV), yronbHas kucinora u ee conu. Kpemnuii u e2o coeouHenus..

MeTajiibl M MX COeIMHEHHUS

Ilonoswcenue memannos 6 nepuoouyeckou cucmeme Xumuyeckux snemenmos JI.H.
Menoeneesa. Memannvl 6 npupode u obwue cnocobvi ux noayuenus. Obwue Quzuueckue
ceovicmea memannos. OOIIKME XUMHUYECKHE CBOMCTBA METAJUIOB: PEAKLUUU C HEMeTallaMH,
KUCJIOTaMH, COJISIMU. DNeKmpoxumudeckuti psao HanpsaxceHui memannos. 1llenounple MeTanisl U
ux coeauHenus. lllenouyno3emMenbHble METAJUIBI U UX COEAMHEHHs. AIFOMUHUN. AMBOTEPHOCTD
okcuza M ruapokcuna amoMuHus. JXKeneso. CoenuHeHHs »Kene3a M MX CBOMCTBA: OKCHIBL,
ruapokcuabl U conu xenesa (11 u II1).

IlepBoHa4yasbHbBIE CBeleHUs] 00 OPraHUYeCKUX BellecTBaxX

[IepBoHavasbHBIE CBEJIEHUS O CTPOCHUH OPTAHUYECKHUX BEIIECTB. Y TJIEBOJIOPO/IbI: METAH,
3TaH, OTWIEH. HMcmouHuku  y21eeo0opo0o8:  NPUpOOHbIli  2a3,  Heghmb,  YeOoib.
Kucnoponconepkaie COeIUHEHUS: CHOUPTHI (METAaHOJ, STaHOJN, TIUIEPUH), KapOOHOBBIE
KHUCIIOTHI (YKCYCHasl KHCJIOTa, aMUHOYKCYCHasl KHUCJI0Ta, CTEAPUHOBAs U OJEHHOBAas KUCJIOTHI).
Buonornueckn BakHbIE BEIECTBA: JKUPbI, TJIOKO3a, OCNKU. Xumuueckoe 3acpsazHeHue
OKpydHcaroufeti cpeovl U e20 NoCie0CmaUs.

Tunel pacyeTHbIX 3a1a4:

1. Brruucnenue MaccoBoOi 1011 XUMHYECKOTO JIeMEHTa 10 (OpMYIie COSTUHEHHUS.



Ycemanosnenue npocmetiwetl opmynvl eeujecmsa no mMaccosviM OO0JAM XUMUYECKUX
91EeMEHMO8.

2. Bbluncnenuss 1o XMMHUYECKMM YpaBHEHHSIM KOJHYECTBa, 0OBEMa, Macchl
BEIIIECTBA 110 KOJIMYECTBY, 00bEMY, MacCe peareéHTOB WM IPOAYKTOB PEaKIIUU.

3. Pacuet MaccoBoii 107U pacCTBOPEHHOTO BEILIECTBA B PAaCTBOPE.
3. TemaTnueckoe IJIAHUPOBAHUE C YKAa3aHUEM KOJIUYECTBA YaC0B, OTBOAUMBIX

Ha 0CBOCHHUEC Kﬁ)l(IlOﬁ TEMbI
TemaTnueckoe njannpopanme (7xiaacc)

Ne Ha3zBanue temsl (pa3zaena nporpamMmabl) KonngectBo yueOHbIX
4acoB (C y4eToM
pPE3epBHOIO BPEMEHN)
1 XuUMHS B LIEHTPE €CTECTBO3HAHUS 11
1.1 Xumust kak yacTth ectecTBO3HaHus. [Ipenmer 1
xumuu. BBoaHbIN UHCTpYKTax 110 Th
1.2 MeTtoabl U3yueHus: ECTECTBO3ZHAHUS
1.3
IT.P. Ne 1. 3HakoMCTBO ¢ 17a0OpaTOPHBIM
obopynosanuem. IIpasuna Th npu pabote B 1
XUMHUYECKOH J1abopaTOpHH.
. . 1
1.4 TI.P. Ne2 Habmtoienue 3a ropsiiieii CBE4Oi.
YerpoiictBo cniupToBku. [IpaBuiia paboTsl ¢
HarpeBaTelbHbIMU IpuOOpaMu
1
1.5MonenupoBaHue. 1
1.6 XnMuueckass CUMBOJIMKA 1
1.7 Xumus u pusuka. YHUBEpCATIbHBIN XapakTep
MOJIEKYJI — KHHETUYECKOW TEOpUU
1
1.8 Xumus u pusuka. ArperaTHble COCTOSIHHUS BEIIECTBA
1
1.9 Xumust u reorpadusi. 1
1.10 Xumus u 6uonorus 1
1.11 KauecTBeHHBIE peaKIMU B XUMUU 1
2 MareMaTnuyeckue pacyeTsl B XUMHH 10
2.1 OTHOCHTENBHAS aTOMHAs U MOJICKYJISIpHAsI MAacChl 1
2.2 MaccoBas 1011 XUMAYECKHUX 3JIEMEHTOB B CII0KHOM




BCIICCTBC

2.3 YucTrle BEUIECTBA U CMECHU

2.4 O0beMHas 10JIs1 KOMIIOHEHTA ra30BO CMECH. 1
2.5 MaccoBas J10J11 paCTBOPEHHOTO BEIIECTBA B 1
pacTtBope
1
2.6 I1.P. Ne.3 «IIpuroToBieHue pacTBopa ¢ 3aJJaHHOU
MacCOBOM J0JIel paCTBOPEHHOIO BEIIECTBA
1
2.7 MaccoBast 107151 IpUMeceH.
1
2.8 Pemienue 3a1a4 v ynpaxHEeHUH 110 TeMe
«MaremaTH4ecKue pacueTbl B XUMHI
.1
2.9 O60061IeHne U cucTeMaTU3alus, KOppeKLUs 3HaHUN
o Teme «MareMaTuuecKre pacyeThl B XUMUH
2.10 K.P. Nel «Maremarnyeckue pacyeTbl B XUMUNY. 1
1
SBneHus, TPOUCXOASIINE C BEIECTBAMU 11
3.1 Pa3nenenue cmeceit 1
3.2 OunbTpOBaHHE. 1
3.3 AncopOrusi. 1
3.4 JlucTriuisauust, KpUCTAJUIM3allusl, BbIITAPUBAHKE 1
3.5 TI.P. .Ne.4 (momamnrHuii SKCIIEPUMEHT). « 1
BripanuBanue kpuctamioB comuny. O0CyxaeHne
paboThI.
3.6 IL.P. Ne5 «OuncTka noBapeHHOU COJIN»
1
3.7 XuMHuecKre peakuu
. 1
3.9 IIpu3HaKu XUMUYECKUX PEAKIIUil.
1

3.10 I1.P. Ne6 (momamnuii sxciepumenT) Kopposus




MeTauioB. OOCyXIeHHEe UTOTOB, KOHKYPC Ha JTyYIINN

SKCIIEPUMEHT.
1
3.11 K.P. Ne2. «SIBneHnust, npoUCXosIIue ¢
BEIIECTBAMU
1
Pacckasel 1o xumun 2

Hroro

34

TemaTnueckoe njannposanme (8 kiacc)

Hazpanwue Temsl (pa3zaena mporpamMmmbl)

KonnuecTBo yueOHBIX
4acoB (C y4eToM
pEe3epBHOrO BPEMEHHN)

[IepBoHaYaIbHBIE XUMUYECKHE ITOHATHUS 16
1.1ITpeamet xumuu. Ilonstue o Bemecrse 1.2 [Ip.pad Nel | 1
«IIpaBuia 6€301acHOCTH TP pabOTe B XUMHUUECKOU .
naboparopuu. 1.3 Yucrteie BemiecTBa u cmecu. CriocoObl
paszieneHus CMecen. 1
1.4. ArperaTHbie COCTOSTHUS BEIIIECTB 1
1.5.I1p.pa6 Ne2.Ounctka 3arps3HeHHON ToBapeHHOU conn | 1
1.6.®usnyueckue 1 XUMHUECKHUE SIBJICHUS 1
1.7. XuMuueckue 3JeMEeHThI 1
1.8. Monekynsl, ATOMHO-MOJIEKYJIIpHAsI TEOPHUS 1
1.9Knaccudukanms BemiectB. [IpocTeie u coxkHBIC 1
BEILIECTBA
1.10.0TtHOCHUTENBHAA ATOMHAS! U OTHOCUTEIBHO

1
MOJIEKYJISIpHAs: MaccChl
1.11. MaccoBast 101 XUMHYECKOT'0 DJIEMEHTA B
COCTMHCHUH 1

1.12. 3akoHbBI COXpaHEHHUsI MacChl BEIIECTB. Y paBHEHUS
XUMHYECKUX PEAKIUN




1.13.CocraBieHue ypaBHEHU XUMHUYECKUX PEAKLIUN.

1.14 Tunbl XUMHUYECKUX pPEaKIUH 1
1.15 IloBTOpenue n 0600IIEHHE TEMBI 1
1.16. KonTponbHas padorta 1. 1
Kucnopon. Bogopoa. Bona. PactBopsl. 20
2.1. PacripocTpaHeHHOCTb KHCJIOPO/Ia B IPUPOJIE U €T0 1
¢u3nveckre CBONCTBA.
2.2. XvMHUYEeCKHE CBOMCTBA KUCIOpOaa .
2.3. IL.p. Ne3 «IlonyueHue u CBOMCTBA KUCIOPOIa» .
2.4 BaneHTHOCTb. .
2.5 Cocrasnenue (popmyI1 1Mo BaJI€HTHOCTH

1
2.6 Bo3nyx. ['opeHue BeliecTB Ha BO3AyXe. 1
2.7 llomyyeHue KUCIOPOAa B MPOMBIIIIIEHHOCTH U €T0
MIPUMEHEHUE .
2.8 PacnipocTpaHeHHOCTh BOJIOPOa B IPUPOJIE U €TO0
¢dbu3nueckue cBOMCTBA.
2.9. XumMuueckue CBOMCTBA BOJIOPOIA 1
2.10 IIpumenenue Bogoposa. [lonydyenue B 1
MIPOMBIIIIICHHOCTH. 1
2.11 Kucnotsr. 1
2.12 Conn 1
2.13 KucinoTHbI€ OKCHIBI. 1
2.14 ®usnueckue cBoiicTBa BoAbl. [leperonka kak cmoco6 | 1
paszaeneHust cMeceil. PacTBOpUMOCTD BEILIECTB B BOJIE
2.15 KonueHnTpauus pactBopos. Maccosas 105
PacTBOPEHHOT'O BEIIECTBA I
2.16.p.Ne4.IlpuroroBieHue pacTsopa ¢ 3aJaHHOU 1

MacCOBOH J0JIEH PACTBOPEHHOIO BEILECTBA

2.17 IloBTopenue u 0000IIEHNEe MaTeprala




2.18 KonrponbHas padora Ne2 1
2.19 XuMmnueckne CBOMCTBA BOIEI
2.20 OcHoBaHwus. 1
1
1
OcHOBHBIE KJIacChl HEOPTraHUYECKUX COEIMHEHUM. 13
3.1 KucinoTHble 1 OCHOBHBIE OKCHIBI. 1
3.2 Peakuusi HeUTpaIU3aluH. 1
3.3 BzaumonencTBue OKCUIOB C KUCIOTAaMHU U 1
OCHOBaHHSIMHU.
3.4 T1.p.Ne5. TlonyueHue MeTHOTO KyTmopoca .
3.5 Peakiust oOMeHa B BOJHBIX pacTBOpax. 1
3.6 O000IIeHNEe 3HaHMI O KUCI0TaX, OCHOBAHUSIX U COJISX.
3.7 O06006111eHNe 3HAHUI O KMCI0TaX, OCHOBAHMIX U coIax | 1
3.8 O6006mIeHNEe 3HAHMI 0 KMCI0TaX, OCHOBAHUAX U colax | 1
1
3.9 I'enetnueckas CBA3b MEXAY Pa3IUYHBIMU KJI1aCCaAMH 1
HEOPraHUYECKHUX BEIECTB
3.10 I'enetnueckast CBsI3b MEX/1y pa3IMUYHBIMU KJIACCAMHU
HEOPraHUYeCKUX 1
3.111Ip.pa6.Ne6. DxcniepuMeHTaIbHOE pPelIeHue 3aa4 1o
Teme «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUN
3.12 IloBTOpenue u 0000IeHnEe 3HAHUHT 1
313 KontponbHas padora Ne3. 1
1
ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema 19

xumuueckux snemMenToB J[.M. MengeneeBa. Ctpoenue
aToma. XMMH4ecKas cBsI3b. CTpoeHue BEMIECTB B TBEPIOM,




KHUIKOM U ra3006pa3H0M COCTOSHHUAX

4.1 IlepBble MOMBITKH KIACCH(PUKAITMN XUMHIESCKUX
3JIEMEHTOB

4.2 Tlepunonnueckuii 3akoH u 4.3[lepuonuueckas cucrema
xuMu4Yeckux diemenToB .M. Menaeneena
AM(pOTEPHOCTb.

4.4 XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA T10 €ro
nonoxxeHuto B [lepuoanueckoii cucreme. Hayunslid moaBur
JA.N.Menneneena

4.5 Atomuoe sapo. CoBpemenHas GpopMyInpoBKa
[Iepunonnueckoro 3akoHa.

4.6 U3otomsl.
4.7 DNeKTpOHBI B aTOME.

4.8 CtpoeHue 3NeKTPOHHBIX 000I04YeK aTOMOB.
XapakTepucTuKa XUMHYECKHUX 3JIEMEHTOB Ha OCHOBAaHUU
ux nonoxenus B [lepuoaudeckoii cuctemMe u CTpOCHUS
aTOMOB.

4.9 Tlepuoanueckre N3MEHEHUS! CBOMCTB XUMHUYECKHUX
AJIEMEHTOB B MEPUO/IaX U IJIABHBIX MOATPYIIIAX.
OI.0TpULIATETTLHOCTh

4.10 XuMuueckas CBA3b U SHEPTUSA MOJIEKYJIBI.

4.11 KoBasieHTHas CBA3b.

4.12 IlonsipHas u HenosspHas cBA3b. CBoOMCTBa
KOBAQJICHTHOU CBSI3U

4.13 Nounas cBA3b
4.14 BajeHTHOCTb U CTENEHb OKUCIIEHU

4.15 CtpoeHue TBEpIbIX BEIIECTB

4.16 KonrponbHas padota Ne4..

4.17 Pabora HaJ omnnuOKaMu




4.18 IloBTOpEHNE NPOIAEHHOTO MaTepuaa

4.19 Iloasenenue UTOTOB.

HUTOI'0
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TemaTnueckoe niaannposanme (9 kiacc)

HazBanue TeMslI (pasnena mporpamMmmsl)

KonngecTBo yueOHBIX
4acoB (C y4eToM
PE3epBHOIO BPEMEHH )

Crexnomerpus. KosinyecTBeHHbIe OTHOLIEHHUS B 10
XUMHU
1.1. TloBTOpEHNE BaXKHEUIINX BOIIPOCOB Kypca XUMUU 1
8 Kiacca
1.2. . Monp — equHuIla KOJIMYECTBA BEIIECTBA.
1.3. Monspuas macca. BeiBoa npocreiiteit popmyss
BEIIECTBA 1
1.4. .PacyeTsl 10 ypaBHEHUSIM 1
1.5. 5. 3akoH ABoraapo. MosspHblii 00beM ra3oB
1
1
1.6. PacyeTsl 110 ypaBHEHUSM PEAKLUN, KOI/1a OJHO U3 1
BEIIIECTB HaXOJUTCS B HEJOCTATKE
1.7. . BeluucneHue Macchl OJJHOTO U3 MPOAYKTOB
peaKIu 10 Macce NCXOIHOTO BEIIeCTBa,
COJIEpXkKAaIIero MPUMECH 1
1.8. BbIx0J XUMHUYECKOM peakiuu
1.9. . O60011eHne 3HAHUN TIO TEME
1.10. . KonTpoabHas padora Ne 1 mo reme:
«Kosin4ecTBeHHBbIE COOTHOIIEHUS B XUMUH
1
1
1
XuMHYecKas peakuus 14
2.1. DNeKTpOoNUTHYECKAs AUCCOLUALINS. DIICKTPOJIUTHI, HE | 1
3IEKTPOJIUTHI
2.2. Jlucconumaiiis KUcJIOT, COJIeH M OCHOBAHUM .

2.3 CuiibHBIC U c1a0bIe JIEKTPOTUTHI

2.4 Peaknuu noHHOTO oOMeHa U YCJIOBUA UX ITPOTCKAHUA




2.5 Peakuiuu MOHHOTO OOMEHA M YCIIOBHSI UX MTPOTEKaHUS
2.6.JIpaxkTuyeckas padora Nel
2.7. OxucneHre U BOCCTAaHOBIJIEHUE

2.8. CocTaBiieHHE YpaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI

2.9. XuMHuyeckre UICTOYHUKH TOKA. DJIEKTPOJIU3.
2.10. TernoBsIe 2P PEeKTH XUMUIECKUX PEAKIIUN
2.11. CxopoCTh XMMHUYECKOHN pEaKIIHH.

2.12. O6patumsble peakuu

2.13 Knaccudukanuus XMMHYECKUX peakuuii.2.14.
KonTtpouabHasi paGora Ne2 nmo teme:
«JIEKTPOJHTHYECKAS TUCCOHALMS

XuMHA HEMETALIOB

19

3.1 OGmias XxapakTepUCTUKa HEMETAIIOB.
3.2 Xnop
3.3 XnopoBoaopo. ComnsiHas KUCIOTA.

3.4. T"anoreusl

3.5 Cepa u ee coequHeHUs
3.6 Cepa u ee coeIMHEHHUS
3.7 CepHas kucinora.

3.8 CepHas kucnora.

3.9. Asot




3.10. Ammuak. Coau aMMOHUS.

3.11. IlpakTnueckasi padora Ne 2 «Ilosryuenue
aMMMAKA M ONBITHI ¢ HUM»

3.12. A30THas KUCIOTa: MOJIy4YeHUE, CBOMCTBA,
MIpUMEHEHHE.

3.13. ®ocdop. Coenunenns docdopa: okcun hocdopa,
dbochopnas kuciaora

3.14 Iloarpynna yriaepoaa. Yriepo.
3.15 Okcunapl yraepoja: yrapHbli ra3, yrileKUCIbId ra3

3.16. llpakTuyeckas padora Ne 3 «Ilosyyenune oxcuaa
yriaepoaa (IV) n usyyenue ero cBoiicTs»

3.17 YroupHas KUCI0Ta U €€ COIU
3.18 Kpemuuii u ero coeJuHEeHUS

3.19 KonrtpouabsHas padora Ne 3 mo teme: «Hemeranibl

XHUMHA METAJLI0B

15

4.1. OOmme cBOiCTBA DJIIEMEHTOB-METAIIIIOB.
4.2 TIpocThlie BelecTBa - METaJLIbI
4.3. Tlony4yeHne u MPUMEHEHHE METAIIJIOB

4.4, Illeno4Hble METAILIbI

4.5. XuMHU4eCcKHe CBOICTBA MIETOYHBIX METAJLIOB
4.6 CoenHEHHN IIET0YHBIX METAJLIIOB
4.7 lllenouHo3eMeIbHBIC METAILIBI

4.8. Kanpunmii

4.9. CoennueHns MEeI0YH03EMENbLHBIX METAJUIOB

4.10. AmroMuHUNR




4.11. AmmroMuHANR

4.12. Kenezo

4.13. Kenezo

4.1415. O000UIEcHYE 3HAHUM IO TEME; «XUMUL
METAILIOB

4.15 KoutpoabHasi padota Ne 4 no teme: «MeTanib»

OCHOBBI OPraHN4YecKOil XUMHHU

10

5.1. Muoroo0Opasue u kinaccupuKaius OpraHun4ecKux
BEIIECTB.

5.2 YrneBoaopo/ibl.
5.3 IlpupoHble UCTOYHUKHU YIIIEBOJOPOIOB.

5.4 Couptel. YTI1€BOIBI

5.5. KapGonoBsie kucnotsl. CrokHble 3¢gupsl. JKups
5.6 AMuHOKMCIOTHI. benku.

5.7. IloBTopenue no teme: «OpraHndeckre CoeTMHEHNS

5.8. KonrpoabHas padora Ne S mo reme:
«Oprannyeckne coeMHECHHUS

5.9 IloBTOpEHME OCHOBHBIX BOIIPOCOB Kypca XUMHH 9
KJIacca

5.10 IToBTOpPEeHNE OCHOBHBIX BOIIPOCOB Kypca XuUMuH 9
KJIacca

Hroro
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