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1.HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera

JIMYHOCTHBIE pe3yabTarThl.

— 3HaHWE M MOHMMAaHHUE: OCHOBHBIX MCTOPUYECKHUX COOBITHH, CBA3aHHBIX C Pa3BUTHEM
XUMMH; JOCTHKEHUM B 00JIACTH XMMHM U KYJIbTYPHBIX TpaJuLUi CBOEH CTpaHbl (B TOM 4HCIE
HAyYHBIX); OOIIEMHPOBBIX IOCTIKEHHH B 00JACTH XMMHH; OCHOBHBIX IPWHIIMIIOB W TPaBUI
OTHOILIEHHs K IIPUPOJE; IPAaBWI IOBEACHUSA B YPE3BBIYAMHBIX CHUTYallUsX, CBS3aHHBIX C
BO3/ICHCTBMEM PA3JIMYHBIX BEIIECTB; OCHOBHBIX MPaB M 00S3aHHOCTEH rpaKAaHWHA (B TOM YHUCIIE
00y4JaroImerocsi), CBSI3aHHBIX C  JINYHOCTHBIM, npoeCCHOHATBHBIM M YKU3HEHHBIM
CaMOOTIPE/ICIICHNEM; COIIMATbHON 3HAUMMOCTH H COJIEpKaHUs TPOdecCcrii, CBSI3aHHBIX C XMMHUEH;

— YyBCTBO TOPAOCTH 3a POCCUHCKYIO XMMHYECKYI0 HAyKy M JIOCTHIKEHUS YYECHBIX;
YBaXEHHE W MPUHATHE IOCTHKEHUM XUMHM; JI000Bb M OEpeKHOE OTHOIIEHHE K MPUPOJIE;
YBaXXE€HUE U y4€T MHEHHH, OKPYKAIOIIUX K JINYHBIM JOCTHKECHUSIM B U3yYCHUN XUMMUH;

— TMpU3HAHUE IEHHOCTH COOCTBEHHOTO 3J0POBbS U 3J0POBBS OKPYXKAIOIIUX JIFOJCH;
HEOO0XOMMOCTH CAaMOBBIPAKEHUSI, CAMOPEaTTU3aIliK, COIMATLHOTO TPU3HAHMUS;

— OCO3HaHME CTCIICHU TOTOBHOCTH K CaMOCTOATCIBHBIM IIOCTYIIKaM U }IeﬁCTBHﬂM,
OTBCTCTBCHHOCTH 3a UX PE3YJIbTAThI,

— TPOSBIICHHE  OKOJOTHYECKOTO  CO3HaHWs, JOOPOKENaTeIbHOCTH, JOBEpPHUS U
BHUMATEIBHOCTH K JIFOJISIM, TOTOBHOCTU K COTPYHUYECTBY; MHUITUATUBHI U JTI0O003HATEILHOCTH B
M3Y4YEHUHN BEIIECTB U TMPOIIECCOB; YOSKICHHOCTH B HEOOXOJAMMOCTH Pa3yMHOTO HMCIOJIb30BaHUS
JIOCTHUKEHUI HAYKU U TEXHOJIOTHH;

— yMEHHE YCTaHaBIIMBATh CBS3M MEXIY LIENbI0 W3YUYEHUS XUMHH U TEM, JUIS YEro 3TO
HY)KHO; CTPOUTH JKU3HEHHbIE U NMPOQecCHOHAIbHbIE IJIaHBI C YY€TOM YCHEIIHOCTH H3Yy4eHUs
XUMHH U COOCTBEHHBIX TPUOPUTETOB.

MeTtanpeamMeTHbIe pe3yJabTaThl:

— HCIIOJIb30BAHUC PA3JIMYHBIX HCTOYHHNKOB XAMHYECKOH I/IH(bOpMaI_[I/II/I; IMMOJIYYEHUEC Takou
I/IH(bOpMaI_[I/II/I, €€ aHaJIn3, NoATOTOBKa Ha OCHOBE 3TOI'O aHalJlu3a I/IH(bOpMaI_II/IOHHOFO MMpOAYKTa U
€ro Mnmpe3cHTalusd;

— IPUMCHCHHUC OCHOBHBIX METOJ0B IIO3HaHUA (Ha6J'IIO,Z[eHI/I5[, OKCIICpUMCHTA,
MOACIIMPOBAHHUA, UBMCPCHUA U T. ,I[.) AJI U3YYCHHS XUMHUYCCKUX O6”beKTOB;

— HCIIOJIBb30BAHUEC OCHOBHBIX JIOTHYCCKUX onepaunﬁ (aHaJ'II/I3a, CHUHTE3a, CpaBHCHU:,
O606H.I€HI/I$I, J0Ka3arcjibCTBa, CHCTEMAaTHU3alllu, KJ'IaCCI/I(l)I/IKaHI/II/I u I[p) npu MU3yudCHUU
XUMHNYCCKHX O6’LCKTOB;

- (1)OpMy.]'II/IpOBaHI/I€ BbBIBOJAOB H YMOSaKHIO‘leHI/Iﬁ u3 Ha6J'IIOI[eHHfI U H3YYUYCHHBIX
XUMHNYCCKHX SaKOHOMCpHOCTCﬁ;

— IHPOrHO3UPOBAHUC CBOMCTB BCHICCTB Ha OCHOBC 3HAHUA HX COCTaBa M CTPOCHHA, a
TAKIKC YCTAHOBJICHUS aHAJIOTHU;

- (I)OpMy.]'H/IpOBaHI/Ie H,Heﬁ, T'unoTeE3 U HYTeﬁ ITPOBCPKU UX UCTUHHOCTH;

— OImpeJeNeHue 1esei u 3a1a4 ydeOHON U UCCIIeIOBATeIbCKOM AeATeIbHOCTH U MyTel UX
JIOCTHKCHUS;

— pacKpbITUE NPUUMHHO-CIEICTBEHHBIX CBSI3€M MEXKIYy COCTaBOM, CTPOCHHEM,
CBOWCTBAMH, MPUMEHEHHEM, HAX0K/ICHUEM B IIPUPOJIE U MOJTYYECHUEM BAKHEUIIMX XUMHUYECKUX
BEIICCTB;

— aprymMcHTanus COOCTBEHHOM no3unun " €€ KOPPCKTHUPOBKAa B XOJC€ AUCKYCCHUU TIIO
MaTepuajiaM XUMHUYCCKOro COACPIKAHUSA,

— YMCHHC OLCHUBATH TMPABHUIILHOCTL BbIINIOJIHCHUA yqe6H0171 3aJga4du, COOCTBEHHBIC
BO3MOKHOCTH €€ PCIICHUS,

— BJIAACHUC OCHOBaMH CaMOKOHTpPOJIA, CaMOOIICHKH, TIPpUHATHA pemeHHﬁ u



OCYILIECTBIIEHUS] OCO3HAHHOTO BbIOOpA B YUeOHOM U 1103HABATEILHOM IE€ATEIbHOCTH;

— YMEHHE OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKAIIMM JUISI BBIPOKEHHSI CBOMX YYBCTB, MBICIEH, MOTPEOHOCTEH; IUIAHUPOBAHHUE U
peryisnus CBOeH NeATeIIbHOCTH;

— YMCHHC HUCIOJIb30BAaTh I/IHq)OpMaLII/IOHHO-KOMMYHI/IKaIII/IOHHI)IC TEXHOJIOTMH, PA3BHUTUC
MOTHBallUKM K OBJaACHUIO KYJ'II)TypOI;'I AKTUBHOT'O IIOJIb30BAaHUA CJIOBApsIMHU W APYTrUMH
IIOMCKOBBIMH CHUCTEMAaMMU,

- (bOpMI/IpOBaHI/Ie H Ppa3BUTUC SKOJIOTMYCCKOTO MBINUICHUA, YMCHUC IPUMCHATL €TO.

Hpe}IMeTHBIe Pe3yJdbTaThbl

— (QopMupoBaHHWE  TEPBOHAYAIBHBIX  CHCTEMATH3UPOBAHHBIX  MPEJCTAaBICHUU O
BEIIECTBAX, WX IMPEBPAICHUAX M MPAKTUYECKOM TMPHUMEHECHHH; OBJIAJICHUE MOHATUWHBIM
arrmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

— OCO3HaHWE OOBEKTHBHOM 3HAYUMOCTH OCHOB XHMMMUYECKONM HAyKh Kak o0OJacTH
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHYECKUX IPEBPALIECHNN HEOPTaHWYECKUX W OPraHUYECKHUX
BEIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KMBOW U HEKUBOW MPUPO/IBI; YTIyOIeHHE MTpeICTaBICHHUM
0 MaTepHAIILHOM €IUHCTBE MUPAa;

— OBJIAJICHHE OCHOBAMH XHMHUYECKOW TPaAaMOTHOCTH: CHOCOOHOCTHIO AaHAIM3HPOBATH H
00BEKTUBHO OLCHUBATH KM3HCHHBLIC CUTyalluH, CBA3AaHHBIC C XI/IMHeﬁ, HaBBIKAMH 0E€30I1aCHOTO
O6paHleHI/I$I C BCIICCTBaMHU, UCII0JIb3YEMBIMU B HOBCGHHGBHOfI KU3HU, YMCHHUEM aHAJIU3UPOBATH U
IUIAHUPOBATh JKOJIOTMYECKH Oe30macHoe TMOBEAEHHE B LEISIX COXPAHEHUS 3/I0pOBbS U
OKpY’KaloIle Cpeibl;

— (dopmupoBaHMEe YMEHHMIl yCTaHaBIMBaTh CBS3UM MEXIy peaibHO HaOII0JaeMbIMU
XUMHYECKUMH SIBICHUSIMU U MPOLIECCAMU, POUCXOIIIIUMHI B MUKPOMHPE, OOBSICHITh MPUUHUHBI
MHOT000pa3usi BEUIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, & TAKKe 3aBUCUMOCTh
MIPUMEHEHHUSI BEILIECTB OT UX CBOICTB;

— mpuoOpeTeHue OMbITa HCIOJb30BAHUS PA3JIMYHBIX METOJOB H3YyYCHHS BEIECTB:
HaOJIOJIEHUS 32 UX MPEBPAIICHUSIMU IPU MPOBEICHUH HECIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1AO0OPATOPHOTrO 000PYI0BaHUS U PUOOPOB;

— (dopmupoBaHMe TMpPEACTaBICHUM O 3HAYEHUM XUMHUYECKOM HAyKH B pELICHUU
COBPEMEHHBIX JKOJIOTUYECKUX IMpoOjieM, B TOM 4YHCIe B MPEJOTBPAIICHUA TEXHOTEHHBIX U
9KOJIOTMYECKUX KaTacTpod.

B no3naBarensHOIt chepe:
3uanue (MOHUMaHUE):

— XHMHYECKOM CHMBOJIMKH: 3HAKOB XHMHYECKHUX JJICMCHTOB, (I)OpMy.]'I XHUMHYCCKHUX
BCIICCTB, ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHHﬁ;

— BaOXHEHUIIMX XUMHYECKUX ITOHSITHI: BCIICCTBO, XUMHUYECKUMN OJICMCHT, aToOM,
MOJICKYJIda, OTHOCUTCIILHBIC aTOMHAas U MOJICKYJIApHAd MACChl, NOH, KaTUOH, dHUOH, XUMHWYCCKasA
CBA3b, JJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTH, CTCIICHB OKHCIICHUS, MOJIb, MOJIIpHasA Macca,
MOJ'I?IpHHﬁ O6’B€M, PpacTBOPBLI, OJICKTPOJIUTELL U HCEIJICKTPOJUTHI, QJICKTPOJIUTUYCCKAA
JUucconranusa, OKMCINUTEIIb U BOCCTAHOBHUTCIb, OKUCIICHUC U BOCCTAHOBJICHHUC, TEIUIOBOH 3(1)(1)6KT
pCaKnnuu, OCHOBHBIC THUIIbL peaKHI/Iﬁ B HeOpFaHH‘ICCKOﬁ XUMUU,

- (bOpMYJ'II/IpOBOK OCHOBHBIX 3aKOHOB H TCOpI/Iﬁ XUMHHU: aTOMHO-MOJICKYJISIPHOT'O
YUYCHHA; 3aKOHOB COXpaHCHHA MACChl BCIICCTB, IOCTOAHCTBA COCTaBa BCHICCTB, ABOFa,[[pO;
Hepnounqecxoro 3aKOHa I[ n. MCH,Z[CJ'ICCBH.; TCOPUN CTPOCHHUA aTOMa U YUYCHUSA O CTPOCHUU
BCIICCTBA, TCOPUU BHCKTpOHHTHQCCKOﬁ AuCCcoNUal U y4CHUs O XUMHYECKOM pCaKkiuu.

YMeHue Ha3bIBaTh:
— XHUMHYCCKHC 3JICMCHTHI,

— IPU3HAKU U YCIOBUS IIPOTEKAHUS XUMUUECKUX PEAKIINM;



— COEIMHEHHUS U3YYEHHBIX KIaCCOB HEOPraHMYECKHUX BELIECTB;
— (axTOopHl, BIUSIONINE HA CKOPOCTh XUMUYECKOH peaKinu;

— OpraHMYeCcKHe BEIIeCTBA MO WX (QopMyse: METaH, 3TaH, STUJICH, alleTUJICH, METaHOII,
3TaHOJI, IJIUIIEPUH, YKCYCHAs KUCIIO0Ta, TJII0K03a, caxapo3a.

OObsiCHEHHUE:

— CBOWCTB TBEpHBIX, XHUJIKHX, I'a3000pa3HbIX BEILECTB, BBIAEISAS UX CYILECTBEHHBIE
IIPU3HAKY;

— (U3UYECKOTO CMBICIIa ATOMHOTO (TIOPSAKOBOIO) HOMEpa XHMHYECKOTO JJIEMEHTa,
HOMEpPOB rpyninsl 1 nepuoaa B [lepuoanueckont cucreme . . MenaeneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJICKHUT;

— 3aKOHOMEpPHOCTEM W3MEHEHHsI CTPOCHHUS aTOMOB, CBOWCTB 3JIEMEHTOB B IIpelenax
MajblX TMEPUOJOB M A Tpymnm, a TakKe CBOWCTB 0Opa3yeMbIX HMH BBICHIMX OKCHAOB U
TUAPOKCHUJIOB;

— CYIIHOCTH MPOIIECCa IEKTPOTUTHISCKON TUCCOIMAIINN U PEaKIIUi HIOHHOTO OOMEHa.

— IIPUYHUH MHOFOO6pa?,I/I$I BCIIECTB, 3aBUCUMOCTH HX CBOMCTB OT COCTaBa U CTPOCHUA, a
TAKXC 3aBUCUMOCTU IMIPUMEHCHUA BCUICCTB OT UX CBOI)IICTB;

— BJIMSHUSA XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl Ha OpraHu3M YeI0BEKa;
— 3HAYEHUSI XUMHUYECKOH HAayKHU B pCIICHHUU COBPEMEHHBIX 9KOJIOTMYCCKUX HpO6J'IeM.
YMeHue xapakTepru3oBaTh:

— OCHOBHBIE METO/Ibl TO3HAHUS: HAOIOIEHNE, U3MEPEHNE, IKCTIEPUMEHT;

— HAy4YHOE W MHPOBO33pEHUYECKOE 3HaueHue [leprnoandeckoro 3akoHa U MepruoMIeCKOM
CHUCTEeMBbI XUMHUUeCcKuX 3eMeHToB . . Menneneena;

— Ttabmuunayto Gopmy Ilepronnueckoii cucremsr .M. Menneneena;

— XUMHYECKHE dJIEMEHTHI (0T BOJOpOJa N0 KaJIblMsl) Ha OCHOBE WX IIOJIOKCHUS B
[Tepuoauueckoit cucteme xuMmuuecknx 3aemMeHToB J[. Y. MenzeneeBa n 0COOCHHOCTEH CTPOCHUS
HX aTOMOB;

— 3aBHCHMOCTH (bPI3I/I‘IeCKI/IX CBOJMCTB BCIIECCTB OT TUIIA KpHCTaHHquCKOﬁ PELICTKHU;

— B3aWMOCBA3b MCXKIAY COCTaBOM, CTPOCHHUEM, CBOMCTBAMH H MMPAaKTUICCKUM
IIPUMCHCHUCM HCOPIraHUYCCKUX BCIICCTB,

— XHMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeIIeCTB (OKCHIIOB,
KHCIIOT, OCHOBaHUM, aM(pOTEPHBIX COSAUHEHUHN U COJIeH).

— — COCTaB, (bHSH‘ICCKHe Hn XUMHWYCCKHC CBOﬁCTBa, IMNOJIY4YCHUC, 3HAYCHUC (B npupoac u
HpaKTquCKOﬁ ACATCIBbHOCTH Ile.]'IOBCKa) MCTAJJIOB 1 HEMCTALJIIOB U UX COGﬂHHCHHﬁ;

YMmeHue kinaccupuIpoBaTh:

— XHMHUUYCCKHE 3JICMCHTBI Ha MCTAJUIbl, HCMETAJJIbI, 3JICMCHTLI, OKCUAbI U THAPOKCHIbI
KOTOPBIX aM(l)OTepHBI, U HUHCPTHBIC  DJICMCHTHI (l"aBLI) 14 OCO3HAaHUA  BaXXHOCTHU
YIIOPpAAOUYCHHOCTH HAYYHBIX 3HaHHI>i;

—  KIacCU(UIIMPOBATH OKCHU/IbI, OCHOBAHHUS, KUCIIOTHI U COJIIU TI0 COCTABY M CBOMCTBAM;
—  XMMHYECKHE PEAKIINH M0 PA3IUIHBIM PU3HAKAM.

Onpenenenue:

— COCTaBa BEIeCTB Mo ux Gopmynam;

— BaJICHTHOCTH U CTENEHU OKUCIICHUS DJIEMEHTOB B COCIMHEHUSX;

— BHUJOB XUMHYECKOM CBS3U B COCOANHCHUAX,

TUTIOB KPUCTAJUNIMYCCKUX PCIICTOK TBCPABIX BCIICCTB;



MPUHAJICKHOCTH BELIECTBA K ONPEACIICHHOMY KJIAaCCy COEAMHEHUI;
— THUIIa XUMHYECKUX PEAKLIMiL;

— BO3MOXHOCTH ITPOTEKaHUS PEaKLUUii HOHHOTO 0OMEHa;

OKHCJIUTCIIA 1 BOCCTAaHOBHUTCIIA,

— BO3MOXHOCTH IIPOTEKaHUs pEaKUHMil HEKOTOPBIX IIPEACTABUTENIEH OPraHMYECKUX
BEIIECTB.

Cocrasnenue:

— cxeM cTpoeHusi atomMoB mnepBbix 20 anemenTtoB Ilepuoauueckoit cucremsr /Jl.
N .Menneneena;

— CXEM CTPOCHHS MOJIEKYJ BEIIEeCTB, OOpa30BaHHBIX PAa3HBIMU BUIAMU XHMHUYECKHX
CBsI3€i;

— (QopMyJ1 HEOPraHUYECKUX COSTMHEHNUN N3YIEHHBIX KIIACCOB;

— YVypaBHEHWH  XMMHYECKUX  PEAKIHH, B  TOM  YHCJIE€  COOTBETCTBYIOIIUX
MOCJIEIOBATENILHOCTH  («IIEMOYKE») TPEBPAIICHUA HEOPraHWYECKUX BEIIECTB  Pa3IMYHBIX
KJIaCCOB;

— YpaBHEHUH 3JIEKTPOJMTUYECKON JUCCOLMAIIMYU KUCIIOT, IIEJI0YEH, COIEH;
— TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;
- ypaBHeHI/II\/’I OKHUCJIHUTEIIb-BOCCTAHOBUTCIIBHBIX peaKI_[I/II\/’I.

— Oe3omacHOe OoO0palleHne C XMMHUYECKOW MOCYI0M W Ja00paTOPHBIM 00OpPYIOBAHHEM,
coOJroIeHne MpaBmui1 0€30TaCHON pabOTHI TP MPOBEJCHUH OTIBITOB.

— IPOBCACHHUC XUMHUUYCCKOTO SKCIICPUMECHTA:

— -IPUTOTOBJICHUE PACTBOPOB C OMNPEIACICHHOW MAacCOBOM J0JIEll PacTBOPEHHOIO
BEIIECTBA;

— HOATBCPIKAAOIICTO KauyeCTBEHHBIM COCTaB MW XHWMHYECKHE CBOMCTBa HN3YyUCHHBIX
KJIaCCOB HEOPraHNYCCKUX BECHICCTB,

— 110 IOJYYCHMHIO, CO6I/IpaHI/IIO U pacClio3HaBaAHUIO l"a3006pa3HBIX BCHICCTB (KHCHOpOI[a,
BOOOPO A, yI'JICKHUCIIOTO FaSa,aMMI/IaKa);

— 10 OIIPCACIICHUIO XJIOpU/I-, cynb(baT-, Kap60HaT'I/IOHOB N MOHAa aMMOHHA C IIOMOIIBIO
Ka4CCTBCHHBIX peaKHHﬁ.

Brraucnenne:

— MAacCOBOM HOJIM XMMHUYECKOTO JJIEMEHTa II0 Q)opMyne COCOUHCHHA OJI1 OLCHKH HX
HpaKTquCKOﬁ 3HAYHUMOCTH,

— MAacCOBOM J0JIHU BEIIECTBA B pacTBOpPE;
— MAacChl OCHOBHOT'O BEIIECTBA 110 M3BECTHOM MacCCOBOM J0JI€ an/IMeceﬁ;
— oObemHOM JIOJIM KOMIIOHEHTAa ra30Boi CMCCHU,

— KOJIMYECTBA BCIICCTBA, o0beMa MM MAacChl BCIICCTBA IO KOJHUYCCTBY BCIICCTBA,
O6’LeMy HJIK MaCCC pCarcHTOB HUJIU MPOAYKTOB PCAKIIUU.

— HCIIOJIb30BaAHHUC HpI/I06peTCHHBIX 3HAHUHN U YMCHI/Iﬁ B HpaKTH‘{CCKOﬁ JACATCIIBHOCTHU U
MMOBCEIHEBHOM JKU3HU:

— A 0e30I1acHOTO O6paIJ_ICHI/I}I C BCIICCTBAMHU U MaTepuajiaMu B MOBCEIHEBHOM KU3HU
H I'paMOTHOTI'O OKa3aHUs HepBOﬁ IMMOMOIIH ITPHU OKOTraX KHUCIIOTAMH U HICII0OYaMU;

— 17151 OOBSCHEHMSI OT/IENIbHBIX (PAKTOB M MPUPOIHBIX SBICHUM;
— 17151 KPUTHYECKOH OIIEHKH MH(POPMAIIUKU O BEIIECTBaX, UCIOIb3YEMBIX B OBITY.

B 1ieHHOCTHO-OpHEHTAIMOHHOU chepe



— AHanmM3 W OIEHKa TMOCHIEACTBUH Ui OKpYXaloled cpeasl OBITOBOH U
MIPOU3BOJICTBEHHOW JIEATEIILHOCTH YEJIOBEKa, CBS3aHHOW C TMOJy4eHHEM U TepepaboTKoi
BEIIIECTB.

B tpynoBoii cdepe

— IlpoBenenue onepanmii ¢ UCMOIH30BAHNEM HArpeBaHMs, OTCTAUBAHUS, (DUIBTPOBAHUS,
BBIMIAPUBAHMSA; TIOJNYYCHHUs, COOMpaHMs, pACHO3HABAaHUS BEUIECTB, H3TOTOBJICHUS MOJEIEH
MOJIEKYII.

B cdepe 6ezonmacHOCTH )KU3HEACITETLHOCTH

— CoOnronenue mpaBWJI TEXHUKH OE€30MACHOCTH TMPH MPOBEIACHUU XUMHUYECKOTO
AKCIEPUMEHTA;

— OKa3aHHe MepBOY NOMOIIH IIPU 0KOTAaX, MOpe3ax U XMMUYECKUX TpaBMax.
BeinmyckHuK HayduTes:

— XapaKTepU30BaTh OCHOBHBbIE METOJbl IO3HAHMA:  HAONIOJIEHUE, H3MEpEHue,
SKCIIEPUMEHT;

— OIIMCHIBAaTh CBOMCTBaA TBEPABIX, XKUIAKHX, F33006p33HBIX BCIICCTB, BBIACIIA HUX
CYIICCTBCHHBLIC IIPHU3HAKH,

— PpacCKpbIBaTb CMBICJI OCHOBHBLIX XUMHUUYCCKUX TMOHSITUHN «aTtom», «MOJICKYJIa»,
«XUMUYECKUHN OJIEMECHT», «IIPOCTOC BCHICCTBO», «CJIOXKHOC BCIICCTBO», «BAJICHTHOCTH),
«XUMHUYCCKaA pCaKklusAa», UCIIOJIb3yd 3HAKOBYIO CUCTEMY XNMHU,

— packpbIBaTh CMBICII 3aKOHOB COXpPaHEHHs] MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOpUU;

— pas3jindatb XUMHYCCKHUE U (1)I/ISI/I‘I€CKI/IC SIBJICHHUA,

Ha3bIBaTh XUMHYCCKHE 3JICMCHTHI,

OTIPEJIeNIATh COCTAB BELIECTB MO UX (hopMylam;
— OIpeleNsTh BaJIECHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSIX;

— OIpeacIiATbh TUII XUMHUYCCKUX peaKHHﬁ;

Ha3bIBATh IIPU3HAKHU U YCJIOBUSA MIPOTECKAHUA XUMHUYCCKUX peaKHHﬁ;

— BBIABJIATH IPHU3HAKH, CBUACTCIBCTBYIOIIHUE O IPOTCKAHHUU XUMHWYECKOH pC€aKuun Ipu
BBIITOJIHCHHUH XMMHWYCCKOI'O OIIbITA,

— COCTaBIAThH (GOPMYJIBI OMHAPHBIX COEIUHEHUN;
— COCTaBIIAATh ypaBHEHUSI XUMUYECKUX PEAKIIUI;

— HPOBOAUTH HECIOKHBIC XUMHNYCCKHUC OIILITHI U Ha6J'IIOI[eHI/I$[ 3a U3MCHEHUSIMH CBOMCTB
BCHICCTB B IIPOLECCEC UX npeBpameHI/Iﬁ;

- CO6J'IIOI[21TL IpaBUjia 0e30IacHOM pa60TBI IIpU MPOBEACHNUH OIIBITOB,
— II0Jb30BaThCA J'Ia60paTOpHBIM 060py,HOBaHI/IeM 151 HOCYﬂOﬁ;
— BBIYUCIATb OTHOCUTCIIbHYIO MOJICKYIISIPDHYIO U MOJIIPHYHO MAaCChbl BCUICCTB,

— BBIYUCIATh MACCOBYHO HOJIKO XMMHUUYCCKOTO 3JIEMCHTA IIO (I)OpMy.]'Ie COCAMHCHUSA IJIA
OIICHKH HUX HpaKTquCKOﬁ 3HAYUMOCTHU,

— BBIYHCJIATH KOJIUMYECCTBO, 00beM UIn MacCy BCHICCTBA IO KOJIMYCCTBY, 06’BCMy, Macce
pCarcHTOB UK MMPOAYKTOB PCAKIINU,

- KJ'IaCCI/I(pI/IL[I/IpOBaTB XUMHUUYCCKHE OJICMCHTHBI Ha MCTalJlbl, HEMCTAJJIbl, 3JICMCHTHI,
OKCUABI U TUAPOKCHUIABI KOTOPBIX aM(I)OTepHBI, U UHCPTHBIC 3JICMCHTHI (ra31>1) JJIs1 OCO3HaHUA
Ba’KHOCTHU YHHOPAAOYCHHOCTHU HAYIHBIX 3HaHHI>i;

— XapakTepu30BaTh COCTaB, (U3NUYECKUE U XUMUYECKHUE CBOICTBA, 3HaYCHUE (B IPUPOIC
U IPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA) MMPOCTHIX BEIIECTB: KUCIOPOIa U BOJOPOA;



— IOJIy4aTh, COOMPATh KUCIOPO U BOJOPOI;

pacrno3HaBaTh OIBITHBIM IIyT€M ra3000pa3HbI€ BEIIECTBA: KUCIOPOJ, BOJOPO/;

— pacKpbIBaTh CMbICI 3aKOHA ABOTrajpo;

PacKphIBaTh CMBICH MOHATHH «TETIOBOH S PEKT peaKkiim», «MOJSPHBIA 00beM»;

— XapakTepu30BaTh (U3NYECKUE U XMMHUYECKHE CBOWCTBA BOJIBI;

— pacKpbIBaTh CMBICI ITOHATHUS «PACTBOPY;

—  BBIYHCIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEILECTBA B PACTBOPE;

— IIPUTOTOBIIATH PACTBOPHI C ONPEAECICHHON MACCOBOM JI0JIEH PACTBOPEHHOI'O BEILIECTBA;
— Ha3bIBaTh COEMHEHMS U3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

— CpaBHMBATh II0 COCTaBY OKCHUbI, OCHOBaHUS, KUCIOTHI, COJIU;

—  KJIacCU(UIMPOBATH OKCHU/IBI U OCHOBAHHUS MO CBOMCTBAM, KMCIIOTHI M COJIM 10 COCTaBY;

— XapaKTCPHU30BaTb (1)I/I3I/I‘-ICCKI/IC U XUMHWUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBAaHHUM, COJIEH;

— OIpEAeNATh PHUHAJUIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIacCy COCIMHEHNN;
— COCTaBIATH (POPMYJIBI HEOPTAaHUIECKUX COCTMHEHNN N3yYEHHBIX KIIACCOB;

— IMIPOBOJUTH OIBITHI, HNOATBECPXKAAOINIUE XUMHUUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIaCCOB
HCOPraHMYCCKUX BCIICCTB,

— pacro3HaBaTh OMBITHBIM IYyTEM PACTBOPHI KKCIIOT U IIeNIoueil 0 N3MEHEHUIO OKPaCKU
WUHIMKATOPa;

— O0CO3HaBaTh HEOOXOIUMOCTH COONIIOJCHHMS Mep Oe30macHOCTH TpH OOpaleHuu C
KHCIOTAaMH U IIEJI0YaMu;

— XapaKTCPHU30BaATH B3AMMOCBA3b MCKY KJIaCCaMH HECOPraHNMYCCKUX COG,I[HHGHPIﬁ;

— COCTaBIATh  ypaBHEHHsS  peEakiui, COOTBETCTBYIOIIMX  IOCJEI0BATEIbHOCTH
(«uenoukey») MpeBpalleHnii HEOPraHUYECKNX BEUIECTB Pa3INYHbBIX KIIACCOB;

— XapaKTECPHU30BaATh IIPAKTUYCCKOC IIPUMCHCHNEC BEHICCTB,

— OIIMCBIBATh OCHOBHBLIC 3Tallbl OTKPBITHUA I[ . MGH,Z[CJ'IGCBBIM HepI/IOI[I/I‘ICCKOFO 3aKOHa
n HepI/IO,I[PI‘IeCKOﬁ CHCTEMBbI XHUMHWYCCKUX DJJIEMCHTOB, XHU3Hb U MHOFOO6paSHyI-O HAaY4YHYIO
ACATCIIBHOCTD YYCHOTI'O,

— XapakTepH30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUCHHE MEPUOJUUECKOr0 3aKOHA U
MEPUOJIUUECKON CUCTEMbI XUMHUUECKUX 35ieMeHTOB Jl. M. MeHneneena;

— OCO3HAaBaTb HAYYHBIC OTKPBLITHA KaK PE3YJIbTAaT AJIUTCIIbHBIX Ha6J'IIo,Z[eHPII>i, OIIBITOB,
HaquOﬁ IMOJICMHKH, IIPCOA0JICHUA pr,Z[HOCTeﬁ n COMHCHHﬁ;

— packpsiBath cMblca [lepuoaunyeckoro 3akona [I.M. Menneneesa;

— OIUCBHIBaTh M XapaKTepU30BaThb TaOMMYHYI0 (OpMY TNEPUOIUUECKON CHUCTEMBI
XMUMHUYECKUX JIEMEHTOB;

—  OOBICHATH (1)H3H‘ICCKHﬁ CMBICJI aTOMHOTI'O (HOpr,Z[KOBOl"O) HOMEpa XHUMHYCECKOI'O
QJICMCEHTA, HOMCEPOB TI'PYIIIIbLI U IIEpHUOIa B HepHOI[quCKOﬁ CUCTCMC I[I/I MeHI[eJ'IeeBa;

—  OOBICHATH 3aKOHOMCPHOCTHU U3MCHCHHA CTPOCHUA ATOMOB, CBOICTB 3JIEMEHTOB U HX
COE€IUHEHMI B npeaciiax MaJibiX NCPUOJ0B U I'NTABHBIX TOATPYIIIL;

— XapaKTCepU30BaTb XUMHUUYCCKUC SJICMCHTHI (OT BOJAOpOda OO KaJ'ILI_[I/IH) Ha OCHOBC HX
IIOJIOXKCHHA B HepHOHquCKOﬁ CHUCTEMC I[I/I MeHpeneeBa u 0COOCHHOCTEH CTPOCHUS UX ATOMOB;,

— COCTaBIISAITb CXEMBI CTPOCHHS aTOMOB MEPBbIX 20 31€MEHTOB NEPUOTUIECKON CUCTEMBI
J.1. MeHpeneena;

— PaCKpbIBaTh CMBICII MOHATHH: «XUMHYECKas CBA3bY», «QJICKTPOOTPULIATCIIBHOCTDY,



— XapakTepu30oBaTh  3aBUCHUMOCTh  ()M3UYECKUX  CBOMCTB  BEIIECTB OT  THUIMA
KPUCTAJIJINYECKON PEILIETKH;

— OIIPECACIATb BUI XHUMHYECKOM CBSI3H B HCOPraHNMYCCKUX COCANHCHUAX

— U300paxaTh CXEMBI CTPOCHHUS MOJICKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMH BHIAMU
XUMHYECKIX CBS3EH;

— PacCKpbIBaTb CMBICII MOHATHH «HMOH», «KAaTUOH», «aHHUOH», «BJICKTPOJIMTLI»,
CHEBJICKTPOJIUTBI», «OJICKTPOJIUTUYCCKAA AWCCOLMALHNA», KOKHUCIUTCIIbY», «CTCIICHL OKHCJIICHMUSI
«BOCCTAaHOBUTCIIbY», KOKHUCIICHUC), KBOCCTAHOBJICHHUC),

— OIIpPEAcIATb CTCIICHb OKMUCJIICHUA aTOMa 3JICMCHTA B COCIUHCHHWH

— PaCKpbIBAaTh CMBICII TCOPUN BJICKTpOJ'II/ITI/I'-Ie()KOﬁ JUCCoranuu,

COCTaBJISITh YPAaBHEHHUSI DJIEKTPOJIMTHYECKON TUCCOLMAMN KUCIIOT, IEJI0YEH, COJIEH;

— OOBACHATH CYIIHOCTH TIpOIECCa DJIEKTPOJUTHUSCKON TUCCOIMAIMU W PEaKITUi
HOHHOTO OOMEHa;

— COCTaBJIATH MOJHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHUS PEAKIIMA OOMEHa;

— ONpPEAeNATh BO3MOYKHOCTb MPOTEKAHUS PEaKIINi HOHHOTO OOMEHa;

— TMPOBOAUTH PEAKITUH, TIOITBEPHKTAIOIINE KAUYSCTBEHHBIN COCTAB PA3IMYHbBIX BEIIECTB;
—  ONpPEAeNATh OKHCIUTENh U BOCCTAHOBUTEID;

— COCTaBIIATh YPaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;

— HasbIBaTh (AaKTOPBI, BIUSAIOLIME HA CKOPOCTh XUMUYECKOUN peakinu;

— HazbIBaTh (AKTOPHI, BIUSIOUINE HA CMEIICHUE XUMHYECKOTO PAaBHOBECHS;

—  KJacCU(PUIMPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHbIM IIPU3HAKAM;

— JlaBaTh CPaBHUTEIIBHYIO XapaKTEPUCTHUKY XMUMHYECKUX JJIEMEHTOB M BAXKHEUIINX HMX
COCIMHCHU;

— XapakKTEpu30oBaTb B3aWMOCBA3b MCKAY COCTaBOM, CTPOCHHEM U CBOMCTBaMH
HEMCTAJIIIOB,

— IIPOBOJUTH OIIBITHI IIO IIOJIYYCHHIO, CO6I/IpaHI/IIO U U3YYCHHUIO XHUMHUUYCCKHX CBOMCTB
ra3oo6pa3HHX BCIICCTB: YIJICKHUCIIOIO Ira3a, aMMHaKa,

— PpaclO3HaBaTb OIBITHBIM ITYTEM I‘3.3006p8.3HBIe BCIICCTBA: er'IeKI/ICJ'IHﬁ ra3 1 aMMHaK,
— XapaKTCPpHU30BaATb B3aMMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBAMHU MCTAJLJIIOB,

— Ha3bIBaTb OPraHUYCCKHUC BCIICCTBA II0 HX Q)opMyne: MCTaH, 3TaH, 3THJICH, MCTAHOIJI,
9TAaHOJI, TJIMLCPHUH, YKCYCHasA KHUCJIO0TA, AMHUHOYKCYCHas KHCIIOTA, CTCapUHOBAasA KHUCJIOTA,
OJICMHOBAs KHUCJIOTA, I'NIFOKO34,

— OIIPpEacCIdATb BO3MOKHOCTb IPOTCKAHUS peaKHI/Iﬁ HCKOTOPBIX HpeﬂCTaBHTeHeﬁ
OpraHn4eCKux BEUICCTB C KUCJIOPOAOM, BOOAOPOAOM, MCTAJUIAMU, OCHOBAHUAMU, I'aJIOTCHAMH.

— OLCHUBATH BJIMAHUC XUMHUUCCKOI'O 3arpsA3HCHUSA Oprxcanmeﬁ Cpeabl Ha OpraHu3M
YCJI0BCKaA,

— OOBSACHATH 3HAUEHHE XMMHMYECKONH HAyKH B PEIICHUH COBPEMEHHBIX 3KOJOTMYECKUX
npobiuem;

— TPaMOTHO OOpaIIaThCs C BEUIECTBAMH B MOBCETHEBHOM JKU3HU.

BbInycKHUK Hay4YuTCs:

— -XapaKTCpU30BaTb OCHOBHBIC MCETO/JbI IIO3HAHUA: Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT,

— OITMCBIBAaTh CBOMCTBA TBCPAbIX, JKUIKHUX, Fa3006pa3HBIX BCIICCTB, BBIACIIAA HUX
CYIICCTBCHHBIC IPU3HAKH,



— PpacCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MOHSATHH «aTom», «MOJICKYJIa»,
«XUMHYECKUMN QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOXHOC BCIICCTBO», «BAJCHTHOCTL)»,
«XUMHUUICCKasA pCaKklud», UCIIOJIb3yd 3HAKOBYIO CUCTCMY XNUMHU,

— PpacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHHsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

— pa3iauyaTh XUMHUUYECKUE U QU3NYECKHE SIBICHUS,

— Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

— OIpeneNTh COCTaB BELIECTB 110 UX (hopMyIaM;

— OIpEeleNsITh BAJIECHTHOCTh aTOMa JIEMEHTA B COEJUHEHUSIX;

— ONpENeNsITh TUIl XUMUYECKUX PEAKIIHii;

— Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHMSI XUMHUUECKUX PEaKIINA;

— BBIABJIATH NPHU3HAKH, CBUACTCILCTBYIOIIUC O IMPOTCKAHHUU XUMHYECKOH pCaKkuuun I1mpu
BBITTIOJIHEHUN XUMHWYCCKOI'O OIIbITA,

— COCTaBJISITH POPMYJIbI OMHAPHBIX COCTUHEHUI;
— COCTaBJISITh YPaBHEHUS XUMUYECKUX PEAKITUH;

— MPOBOJUTH HECIOXKHbIE XUMUYECKUE OIBITH U HAOIIOJEHHS 32 U3MEHEHUSIMU CBOWCTB
BEILECTB B MPOIIECCE UX MPEBPAILlCHUN;

coOnroaath mpasBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OTIBITOB;

— TOJIL30BaThCS JJAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYIOM;

BBIYUCIIATHE OTHOCUTCIIBHYIO MOJICKYJIIAPHYIO 1 MOJIIPHYIO MAaCChl BEIIICCTB,

— BBIYUCIIATH MACCOBYIO OOJIIO XMMHYCCKOI'O 3JICMCHTA I10 (I)OpMy.]'IC COCIUHCHUSA JIA
OLICHKH HUX HpaKTH‘ICCKOﬁ 3HAYUMOCTH,

— BBIYHCJIIATH KOJIHNYCCTBO, 00BeM WU MacCy BEIICCTBA IO KOJIMYECTBY, O6’beMy, Macce
PE€ArcHTOB UKW MIPOAYKTOB PCAKIINU,

- KJ'IaCCI/I(bI/II_[I/IpOBaTI) XUMHUUYECKHE DJICEMCHTbBI Ha MCETalJlbl, HEMETAaJIbl, 3JICMCHTHI,
OKCHUABbI U THUAPOKCHUIABI KOTOPBIX aM(l)OTepHBI, N WHCPTHBIC 3JICMCHTHI (1"3351) JJIs1 OCO3HAaHUA
BAXXHOCTH YHIOPSAAOYCHHOCTHU HAYUYHBIX 3HaHHI>i;

— XdpaKTCpHU30BaTb COCTAB, (1)I/ISI/I‘I€CKI/IG U XUMHYCCKHE CBOﬁCTBa, 3HA4YCHHC (B IIpupoac
n HpaKTHqCCKOﬁ JACATCIIBHOCTH ‘leJ’IOBeKa) IMPOCTBIX BCHICCTB: KUCJIOPOAa U BOAOPOAA,

— IOJIy4aTh, COOMpATh KUCIOPO U BOJIOPO;

— pacno3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BEIECTBA: KUCIOPO/, BOJAOPOL;

— PAacKpbIBaTh CMBICI 3aKOHA ABOTajpo;

— PAacKpBIBAaTh CMBICI IOHATHH «TEIIOBOM 3P(EKT peakiuum», «MOJISIPHBIH 00beM»;

— XapakTepu3oBaTh (pru3MUECcKHe U XUMHUUECKUE CBOIICTBA BOJIBI;

— PAacKpbIBAaTh CMbICII TIOHATHS «PacTBOPY;

— BBIYHCIIATH MAaCCOBYIO JOJII0 PACTBOPEHHOTIO BEILIECTBA B PACTBOPE;

— IPUTOTOBIIATH PACTBOPHI C OIIPEIEIEHHON MacCOBOM J10JIEH PACTBOPEHHOTO BEILIECTBA;
— Ha3bIBAaTh COEIUHEHUS U3YyYEHHBIX KJIACCOB HEOPTaHUUECKUX BEILIECTB;

— CpaBHHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTBI, COJIU;

— KJaccu(UIMPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJIH [0 COCTaBY;

— XapaKTCpU30BaTb (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNMYCCKUX BCIICCTB: OKCHUI0B, KHUCJIOT, OCHOBaHHﬁ, COJIGI‘/JI;

— OHpCACNIATh MPUHAIICIKHOCTD BCIICCTB K OIIPCACICHHOMY KJIACCY COGHHHCHHﬁ;



— COCTaBJIATH (DOPMYIIBI HEOPTAHUIECKUX COCTMHEHUN N3y4CHHBIX KJIACCOB;

— IPOBOAUTH OIBIThI, MOATBCPKAAIOMIUC XHUMHUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIAaCCOB
HCOPraHN4YCCKUX BCIICCTB,

— pacro3HaBaTh OIBITHBIM IIyTEM PAaCTBOPBI KHCIOT U IIEJIIOYEH 110 U3MEHEHUIO OKPACKH
HMHJMKATOPA;

— O0CO3HaBaTb HEOOXOJMMOCTb COOJIOJEHHSI Mep Oe30lacHOCTH NpU OOpallleHuu C
KHCJIOTaMH U IIICJII0OYaMU,

— XapaKTCpU30BaThb B3aMMOCBA3b MCKY KilaCCaMU HECOPraHNYCCKUX COGHHHCHHﬁ;

— COCTAaBJISITH ~ ypaBHEHHUS  pEaKlui, COOTBETCTBYIOIIUX  IOCIEIOBATEIHLHOCTH
(«eroukey») MpeBpallleHU HEOPTAHUUECKHUX BEIECTB PA3JIMUHBIX KJIACCOB;

— XapaKTCpU30BaAThb NPAKTHUYCCKOC IIPUMCHCHUC BCIICCTB,

— ONUCHIBaTh OCHOBHBIE ATanbl OTKpbITUS [. 1. MenneneeBsim [leprnoanyeckoro 3akoHa
U TIEPUOJIMYECKONM CHUCTEMbl XHMHUUYECKHX DJIEMEHTOB, XH3Hb M MHOTOOOpPa3HYI0 Hay4YHYIO
JEATENBHOCTD YYEHOTO;

— XapakTepu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE NIEPUONYECKOTO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XMMUYECKUX 31eMeHToB []. 1. Menneneena;

— O0CO3HaBaThb Hay4yHbI€ OTKPBITHS KaK PE3YJIbTaT IJIUTENbHBIX HAOIIOJACHUH, OIBITOB,
Hay4HOU IOJIEMHUKH, ITPEOIOJICHHS TPYIHOCTEW U COMHEHNU;

— packpeiBath cMbich [lepuoanueckoro 3akona .M. Menneneena;

— ONUCHIBATh M XapaKTepH30BaTh TaONU4YHYIO (OpMY MEPHUOIUUYECKOH CHCTEMBbI
XUMHYECKUX JIEMEHTOB;

— OOBSACHATh (PUBNYECKUA CMBICT aTOMHOTO (TIOPSIAKOBOTO) HOMEpa XHWMHYECKOTO
3JIEMEHTa, HOMEPOB TPYIMIIbI U Nepuojia B nepuoanyeckoit cucreme .M. Menneneena;

— OOBACHATH 3aKOHOMECPHOCTHU N3MCHCHUA CTPOCHHA aTOMOB, CBOMCTB DJIEMEHTOB M HX
COGI[I/IHCHI/Iﬁ B IIpe€aciiax MaJIbIX IIEPHUOA0B U I'N'TABHBIX IIOATPYIIIL;

— XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHI (OT BOJOpOAA A0 KajbllMs) Ha OCHOBE UX
MOJIOXKEHHUs B epuoandeckoit cucreme J[.M. MeHzaeneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

— COCTaBJISITh CXEMbI CTPOCHHS aTOMOB TEPBBIX 20 3JIEMEHTOB MEPHOINYECKON CUCTEMBI
.. Mengaeneena,

— PaCKpbIBATb CMbICJI MOHATHI: «XUMHUYECKas CBA3b», «QJICKTPOOTPULHATCIIBHOCTL»,

— XdapaKTCpHU30BaATb 3aBUCUMOCTDb (1)I/ISI/IIIGCKI/IX CBOMCTB BCIICCTB oT THIIA
KpHCTaHHquCKOfI PCUICTKU,

— OIpCaACIIATb BUO XUMHWYECKOH CBSI3H B HCOPraHNu4CCKUX COCIAUHCHUAX

- H306pa)I(aTb CXEMbI CTPOCHHUA MOJICKYJ BCIICCTB, O6pa3OBaHHLIX Ppa3sHbIMU BUJIAMU
XUMHNYCCKHX CBH3CIZ;

— PacCKpbIBATb  CMBICII MOHATHUH «HMOH», «KAaTUOH», «AHUOH», <«BIJICKTPOJIUTLD?,
CHEIJICKTPOJIUTBI», «QJICKTPOJIUTHUUCCKAA AUCCOLALUNA», KOKHUCIUTCIIb», «CTCICHL OKHUCICHUI»
«BOCCTAaHOBUTCIIb», KOKHUCIICHHUC), KBOCCTAHOBJICHUC),

— OHIpCACNIATh CTCIICHL OKHUCIICHUA aTOMa 3JIEMCHTA B COCANHCHUU

PACKpPBIBATE CMBICIT TCOPHUU 3JI€KTpOJ'IHTH‘lCCKOfI JUCCOIMAlIU,

COCTaBJIAATh YPAaBHCHUSA BHCKTPOHHTHQCCKOﬁ Jucconuanuu KucCJioT, meﬂoqeﬁ, coneﬁ;

OOBSACHATH CYIIHOCTL IIponecca BHCKTpOHHTHQCCKOﬁ JUucconuanuunu H peaKuHﬁ
HMOHHOTO O6MeHa;

— COCTaBJIATH IOJHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKITUN 06MeHa;

— OHpCACIATbL BOSMOXHOCTD ITPOTCKAHU A peaKLII/Iﬁ HMOHHOTO 06M6Ha;



— IMPOBOAUTH PCAKIUHU, ITIOATBCPKAAOIIUC KauyeCTBEHHBLIN COCTaB Pa3JIMYHbIX BCUICCTB,
— OHpCACTIATb OKHUCIUTCIIb U BOCCTAHOBUTCIIb,

— COCTaBJIATh YPAaBHCHHA OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ;

— Ha3bIBAaTh q)aKTopm, BJIMAIOIIUEC HA CKOPOCTH XHUMHYECKOU pPCaKnumn;

— Ha3bIBAaTh q)aKTopm, BJIMAIOIIMEC HA CMCIICHUC XUMHNYCCKOT'O PABHOBCCHUSA,

- KJIaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKHUE PCAKIINU 10 PA3JIMYHBIM IIPHU3HAKAM;

— HaBaTb CPABHUTCIIBHYIO XapPaKTCPUCTHKY XUMHWYCCKUX IJJICMCHTOB U BOKHEUIINX KX
COCAUHCHUM;

— XapaKTepu30BaTh B3aUMOCBS3b MEKIY COCTAaBOM, CTPOCHHEM | CBOWCTBAMH
HEMETAJLIOB;

— IMPOBOAUTH OIIBITHI IO IOJYYCHHIO, C06I/IpaHI/IIO N HU3YYCHHUIO XUMHUYCCKHX CBOICTB
ra3006pa3HHx BCIICCTB: YIVICKHCJIOIO rada, aMMHaKka,

— PpacCiio3HaBaThb OIBITHBIM ITYTEM F213006p33HI>Ie BEIICCTBA: er'ICKI/ICJ'IBII\/’I ra3 1 aMMHak,;
— XapaKTEpUu30BaThb B3aMMOCBA3b MECXKY COCTAaBOM, CTPOCHHUEM U CBOMCTBaAMM MCTAJIJIOB,

— Ha3bIBaTh OpPraHWYECKHE BEMISCTBa MO WX (opMylie: MeTaH, 3TaH, 3THUJICH, METaHOII,
9TaHOJ, TJHUIEPHUH, YKCYCHas KHUCIIOTa, AMHUHOYKCYCHAas KHCJIOTa, CTeapuHOBAas KHCJIOTa,
OJIEMHOBAs KHMCJIOTa, TJII0K03a;

— OHNpCACIATE BO3MOXKXHOCTb IIPOTCKAHUSA peaKuHﬁ HEKOTOPBIX Hpe)ICTaBHTeHeﬁ
OpraHn4eCKux BEIIECCTB C KUCJIOPOAOM, BOOAOPOAOM, METAJlLIaMH, OCHOBAHUAMHU, I'aJIOTCHAMMH.

— OLEHHMBATh BJIMSIHME XHUMHYECKOTO 3arpsi3HEHUS OKpYKalolled Ccpeapl Ha OpraHu3M
YeJI0BEKa;

— OOBSCHITH 3HAYCHHE XMMHYECKOW HAYKH B PEHICHUH COBPEMEHHBIX SKOJIOTHYCCKHUX
npooseM;

— TI'PaMOTHO o6pamaTLc;1 C BCIICCTBAMU B HOBCGZ[HGBHOﬁ KHU3HU.

BhINyCKHHUK NOJYYUT BO3MOKHOCTh HAYUYMThCSH:

— BBIIBUI'aTb M IPOBCPATH OKCIICPUMCHTAJIIBHO THIIOTE3bI O XHMHYCCKHUX CBOMCTBaxX
BCIICCTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTh B XUMHWYECCKHUE pC€aKu, O
XapaKTepe U MPOAYKTaX pA3TIUIHBIX XUMHWYCCKUX peaKuHﬁ;

— XapaKTepu3oBaThb BCIICCTBA IO COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJINBATb
MIPUYHUHHO-CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaAKTCPHUCTUKAMU BCIICCTBA,

— IHIPUMCHATH 3HAHUA O 3aKOHOMCPHOCTIAX nepnozu/lqecxoﬁ CHUCTEMBI XHMHWYCCKHUX
QJICMCHTOB AJIA 0OBSACHEHHMS U NpCaABUACHU S CBOMCTB KOHKPCTHBIX BCIICCTB;

— COCTaBJISITh MOJIEKYJISIDHBIE U IIOJIHBIE HOHHBIE YPAaBHEHHUS MO0 COKPAILlEHHBIM HMOHHBIM
YpPaBHEHUSIM;

— MPOTHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKHCIUTENbHBIE  WJIH
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C yYE€TOM CTENEHEW OKHUCIEHHUS 3JEMEHTOB, BXOJAIIMX B €ro
COCTaB;

— COCTaBJIATDH YPaBHCHUSA peaKHHﬁ, COOTBCTCTBYIOLINX MMoCJaca10BaTCIbHOCTHU
npeBpameHI/Iﬁ HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB;

— XapaKTCpU30BaTb ocoObIe CBOICTBA KOHOCHTPUPOBAHHBIX cepHoﬁ U a30THOH KHUCJIOT,

— IMPUBOJUTH IIPUMCPBI ypaBHCHI/Iﬁ peaKuHﬁ, JIC)KallMX B OCHOBC HNPOMBINIJIICHHBIX
CII0C000B MOJIYYCHHA aMMHUAKa, CCpHOﬁ KHCJIOTBI, YyI'YHA U CTAJIH;

— OOBACHATH (PU3UYECKHE U XUMHYECKHUE MPOIIECCHI, SBISIOMINECS YacThI0 KPYTOBOPOTA
BELIECTB B IPUPO/IE;



— BBIJIBUTaTh U MPOBEPATH SKCIEPUMEHTAILHO THUIOTE3bl O pe3yjibTaTax BO3JACUCTBUS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOH PEaKInu;

— HCIIOJIB30BaTh HpI/I06peT€HHLIe SHAaHUA [JIA OKOJIOTHUYCCKU TI'PaMOTHOI'0 IOBCIACHUA B
OKpYKarollel cpele;

— PpacCKpbIBaTb Ha MNpUMCPaAX 3HAYCHUC XUMHUYECKOU HayKU B PCUHICHUH COBPCMCHHBIX
IKOJIOTUYCCKUX HpO6JIeM, B TOM YHCJIC B INPCAOTBPAICHHU TCXHOI'CHHBIX M 3KOJOTUYCCKUX
Karactpod;

— HCIMOJIb30BaTh MPUOOPETEHHBIE KITIOYEBbIE KOMIIETEHIIUU MPU BBITOJTHEHUU ITPOECKTOB 1
y4eOHO-MCCIEeIOBATENbCKUX —33aJad [0 H3YYEHHUIO CBOMCTB, CIIOCOOOB TOJNy4CHHS |
pacro3HaBaHUs BEIECTB, UMEIOIINX BAKHOE MIPAKTUIECKOE 3HAYEHUE.

— OOBEKTHBHO OLICHUBATh I/IH(l)OpMaIII/II-O 0 BCHICCTBAX U XUMHUYCCKUX MMPOLECCax;

— KPUTUYECKH OTHOCHUTHCS K IICEBAOHAYYHOU MHPOpMaLNH, HETOOPOCOBECTHON peKIame
B CpPE/ICTBAaX MAacCOBOM MH(QOpMAINH;

— OCO3HaBaTb 3HAYCHHUEC TCOPCTHIYCCKUX 3HAHUH 10 XUMHH JJIA HpﬂKTH‘-ICCKOfI
JCATCIBbHOCTH YCJIOBCKA,

— co3JaBaTh MOJENU M CXEMbl U1 pELIeHHs Y4eOHBIX W IO03HaBaTENbHBIX 3ajady;
MOHUMAaTh HEOOXOIUMOCTh COOJIOACHUS MpeANuCcaHuil, MpexiaraéMblX B HMHCTPYKLHUAX IO
MCIO0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U Jp.;

— pa3BUBaThb KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3ysd CpPEJICTBA YCTHOM U
MMCbMEHHOM KOMMYHUKAallUM TpH paboTe ¢ TeKCTaMd Y4yeOHMKa U JOIMOJHUTEIbHOU
JUTEPaTypoil, CHPaBOYHBIMU TaOIHIIAMH, HPOSBISATH TOTOBHOCTh K YB@KEHHUIO WHON TOUKHU
3peHus Ipu 00CYKJIEHUU PE3yJIbTaTOB BHITIOJHEHHON paboOThI;

— pa3BuBaTh MHMOOPMAIMOHHYIO KOMIIETCHTHOCTh TOCPEIACTBOM YriyOJeHUs 3HaHU 00
HCTOPUU CTAHOBJICHUS XHMUYECKON HayKH, €€ OCHOBHBIX MOHSITHH, MEPUOJINYECKOTO 3aKOHA KaK
OHOT'O U3 BaXXHEHIIINX 3aKOHOB IIPUPOJBI, a4 TaKXKe 0 COBPpeMEHHbIX A0CTUXKEHUAX HaYKU U TEXHUKN.

2. ConeprxaHue y4eOHOro nmpeamMera

O01mas XxapaKTepUCTHKA XUMHYECKHUX 3JIeMEHTOB M XUMHYECKHUX pPeaKIuid.
Iepuoauveckuii 3axoH u [lepuoaudeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
J1. N.MeHnae/ieeBa

O0mas XapakrepuCTuka XuMHYECKUX 3JIEMEHTOB, BEMIECTB M XMMHYECKHUX PEAKIMIA.
IToBTOpPEHHE OCHOBHELIX CBENEHMI O CTPOEHMHM arOMa u3 Kypca 8 kmacca: sap0 aroma,
MPOTOH, HEUTPOH, XUMHUYECKUN 71€MEHT. M3MEHEHue CBOWCTB 3JEMEHTOB B NEPUOAAX U
rpynmnaX. ®opmynuposku 11eproanyeckoro 3ak0Ha.

[Inan XapakTepuCTUKH XUMHUYECKOTO 3JIEMEHTA 10 €r0 nonoxeHutro B llepuoamueckoit
cucreme J[. WM. MenneneeBa. XapakTePUCTUKA XUMHUYECKOTO DIIEMEHTA-METAIIA.
XapakTepuCTuka XUMHYECKOTO »dIIEMEHTAa-HEMETaa. XapakTePUCTUKA XUMHUYECKOrO

3JIEMEHTA 10 KMCJIOTHO-OCHOBHBIM CBOMICTBAM €rOCOe IMHEHU . AM(I)OTepHOCTB.

Knaccudukanus XuMuueCKkuX BemecTB. [I0OBTOPeHHE OCHOBHBIX CBENEHHM O KiacCudukarmu
XUMUYECKUX  BelmecTB.  buUHAPHBIE  COEIMHEHWS. Oxcuumpl  CO;meoOpasyromue U
HEeconeoopasyromue. ['MapokCuabl: OCHOBAHHS, aM(OTEPHBIE, KHUCIOTH. CpPemHue, KHUCIBIE,
OCHOBHBIE COmu. AMOP(dHBIE BemecTsa. [I0HsaTHE O HEOOPATUMOM THAPOIU3E CONEH.

Knaccudukanus XuMuueCkuX peakuuid. [I0OBTOpeHHe OCHOBHBIX CBENEHHH O KIACCH(HUKAIIU

XUMHNYECKUX peaKI_II/If/’I 0 pa3jau4yHbiM OCHOBAaHUAM: PEakuuu COEOUHCHUS, Pas3i0XKEeHU:d,



3aMEMIeHNs, 0OMEHA; PEAKIMY HEUTPAIM3AINHY; SHAOTEPMUUYECKUE U SK30TEPMUYECKUE PEAKIIIH.

TepMOXuMHUECKOE YPABHEHHE.



CKOpOCTh XMMHUYECKUX PEAKIUI KAaK U3MEHEHWE KOHLEHTPAIMH BEMIECTBA B €IMHUILY BPEMEHH.
@daktopsl, BIMAKOLIME HA CKOPOCTh PEAKIMU: NPUPOAa PearupyromuX BEmecTB, TEMMEPATYPA,
KOHILIEHTPALXs PearupyromuX BemecTs, i0maas CONPUKOCHOBEHUS PEArHPYIOMUX BEIECTB UL
reTeporeHHbIX peaxkuuil. Katannszarops: u karaius. GepmMeHTsI.
OxkucnurenpHO-BOCCTaHOBUTENBHBIEPEaKMU. Okucienne. Boccranosnenne. OKHUCIHTEND.
BoccranoBurens. COCTaBIeHNE YPABHEHUNM OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA C
MOMOILbIO METO/1A JIEKTPOHHOr00aIaHca.

JlemOHCTpauum.

-Paznmuuneie Bapuante [lepuoaundeckoit Cuctemsl XumudeCkuX >nemMentoB [[.M. Menneneesa.
-Buneodparmentst n cnaiiner «CTPOEHHE aTOMa.

-Tabnuupl, BUAEOGPArMEeHTHI U Cinaiiabl KOweKknn«KnacCupukanusHeOPraHnaeCKUX BEIECTBY.
-TernnoBbI€ sBIEHUS NPU TPUTOTOBIEHHHM PACTBOPOB CEPHON KHUCIOTHI WIIM IIEIOYH, CONEH

adMMOHUS.
-Ilepexon xpomara B Ouxpomar u 0O6PATHO.

-BzaumoneiicTsme COsTHOM KHUCJIOTHI C [IMHKOM M MArHUEM.
-B3aumoneiicTBue nmuakKa C COMSTHOM M PACTBOPOM YKCYCHOM KHUCIIOT.
-B3aumoneiicTBue pacTBopa KUCiIOThI C MPAaMOPOM PA3IMYHON CTENMEHHUU3METFYEHHOCTH.

JlaboparopHbIE ONBITHI.

-Mopenuposanue ITepuoanyeckOli CUCTEMBI XUMHUYECKHX 3JIEMEHTOB.
-«JIpiM 6€3 Orust» (B3auMOIEHCTBHE Ta3000Pa3HBIX AMMHUAKA U XJI0POBOA0POa). Helrpanu3arms

mén0un KUCI0TOH. B3anmoneiicreue oxcuaa memu(ll) ¢ cepHOii KUCIOTOiA.

-B3anmoneiicTeue COnsiHOM KHMCIOTHI C PACTBOPOM HUTPATA CEPEOPA M LIMHKOM.

IIpakTHueCkue PadoThl.
-ITonydyenne u CBOKCTBA aM(POTEPHBIX THAPOKCHIOB.

-M3yuenue paxkTopoB, BIUSIOMUX HA CKOPOCTh XUMUYECKUX PEAKIIUH.

Xumuueckas opranusauus npupoast. [Ipupoaa — uCTOYHMK CHIPbS 1JI1 XUMUYECKOT0
npOou3BOJACTBA

Xumuyeckas opranuzanus ruanetsl 3emns. Crpoenune 3emnu. Jlutocdepa u e€ XumuueCkuii
coctas. Munepansl. Pynel. Ocanounbie mopoapl. [10e3Hpie nCkOmaempie. XUMHYECKUH COCTaB
ruapocdepsl. XUMUYECKUN COCTaB aTMOCHEpPHI.

Metamiet B mpupome. Uépnas w  nBeTHas  Mertawnyprus. [lupomeramnyprus,
TUAPOMETAINYPTHs, SneKTpomeramnyprus. Jlomenusrii mpomecc. Ilepepaborka uyryHa B

Ctasib. DEKTPOIU3 PACIIABOB.



Hemerasuibl B npupoze.

[Ionyuenue BaKHEHIIMX XUMUYECKUX COenuHEeHui. [1onydyeHue CEepHON KUCIOTHI: CBIPBE,
XUMH3M, TEXHOJIOrn4€eCKas CXema, METO 1 KUIISIMIETO Ci10s1,0JIEYM.

[IponsBoacTBO ammmuaka. CunukarHas nOPOMBINIUIEHHOCTh. [IPOM3BOACTBO CTEKIA W
nEMEHTA.

[Tpoaykuust CuMKaTHON TPOMBIIIUIEHHOCTH: kKepaMuka, ¢hapdop, dasHC.

Oxpana Okpyxkaromeir Cpeapl OT XUMHYECKOrO 3arPsi3HeHHs. VICTOYHUKH XUMHYECKOTO
3arpsi3HEHUs OKPYkaromed cpeasl. [oOanbHBIE SKOJIOrHMYECKHE MPOOIEMBbI YEIOBEYECTBA:
MAPHUKOBBIA 3PPEKT, KUCIOTHBIE JTOKIU, 030HOBBIE IbIPBL. MexxayHapoaHOe COTPYAHUYECTBO B
00651aCTH OXPaHbI OKPYKAFOIIEH CPEIbl OT XUMHUUECKOTO 3arPI3HEHUS. «3EIEHAT XUMUS».

JlemOHCTpauum.
-Buneodparmentst n Cnaiigsl «Ctpoenne 3emiu u e€ XuMu4deCkuii COCtaBy. BuneodparmeHTsr

u cnaiias! «I[1pon3BOACTBO YyryHa u CTAINY.
- Buneodparments! u Cnaiinel «M3aemus u3 yyryHa u CTaamy.

-Buneopparmentst u  cnaiasl  «[IpOu3BOACTBO  CEPHOM  KHUCIOTHI».

-Konnekuust MUHEPATIOB ¥ TOPHBIX [TOPOSI.
JIaboparopHbIE ONBITHI.
-O3HakOmIIeHHE C Pymamu Kemesa.

-O3nakomieHne C mPuPOIHBIMU COETMHEHUSMU CEPBI.

MeTasiabl

[Tonoxenne meTannoB B [1epunoanyeCkoii cucreme XuMudeCkuX inemenTtoB JI. 1.Menneneesa,
CTPOEHHME wuX arOMOB © KPUCTAWIOB. MeTtaumueckas Csas3b W METALIMYEeCKast
KpucCtayumyeckas pemeérka. @u3nyeckrue CBOMCTBA METALIOB. CIiyiaBbl YEPHBIE U IIBETHHIE.
OO6mwme XuMu4eCKre CBOKMCTBA METAIOB. MeTauipl Kak BOCCTAHOBHUTENU. DJIEKTPOXUMUYECKUN
psin HANPsoKEHUH. B3auMOneiCTBMe METAIOB C HEMETAIAMH, OKCUAMHU, KHCIOTaMU, COJISIMH.
ATIOMHUHOTEPMHSL.

OO6mas XapakTepPuCTrKa MmEeJI0YHbIX METAIIIOB. OKCHUIIBI M THAPOKCUIBI IIEJIOYHBIX METALIOB, UX
1OoJ1ydeHue, CBOMCTBA, npumMeHenre. COeMHeHHs MIEJIOYHBIX METALIOB, UX 3HAYEHHE B )KMBOU U
HEXHUBOW MPUPOJIE U B )KU3HM YETIOBEKA.

Oo6mas xapakrepuctuka »1emMeHTOB |IA rpynmel. OKCHABI U THAPOKCHABI MIETO0YHO3EMETBLHBIX
METaUI0B, MX TOJydeHHe, CBOWCTBA M TPUMEHEHWE. Bakueimme Comm mén0uHO03EMETbHBIX

METAIOB, UX 3HAYEHHE B MPUPOE U KU3HU 4enoBeka. KapooHaTs! v ruAPOKAPOOHATHI KATBIIHSL.

AsromuHu# 1 ero CBoiCTBa. AMGMOTEPHOCTH OKCHIA M THAPOKCHAA amtoMuHus. COMM amoMUHUS.
[lpupomubie CoemuHeHuss amoMuHus. [lonydenue amomuHus. JKenes0 u er0 COeAMHEHUS.
Ocobennoctu CTpOEHMs aroma kene3ad. JKeneso B mpupone. Baxkueimme pynsr xenesa.
[Tonygyenune uyryna u cramu. Oxcuabl u ruapoxcus sxene3a(ll) u (11). Comu xeneza(ll) u (11).

KaueCTBeHHbIE PEAKIIMY HA KATUOHBI 5KeJ1e€3a. 3HAYEHNE COeIUHEHUH JKee3a.



Koppo3us Xumuueckass M 3JeKTPOXUMHUUYECKAs. 3alMTa METaIoB OT KOpPo3uu. JIy:xenue.

Hepkaseromias CTasib.

JeMOHCTpanuu.
-Buneodparmentst n Cnaiapr «OKCH TFOMUHUS B €r0 MOAU(UKALIIN.

-Konnexkuust mpupOaHbIX COETMHEHNUN &JTFOMUHHUS.
-B3aumM0oeiCTBuE HATPUS, TUTUSA U KAIbIUs C BOJIOH.

-I'openue Harpus, Maraus u >K€y1e3a B KUCIOPOIE.
-Bzaumoneiicteue Menu C KOHIIEHTPHUPOBAHHOM CEPHOI KMCIOTOM 1 a30THOM KUCIOTOMU

_I'amenue u3Bectu BOOOM.

JIabopaTOpPHBIE ONBITHI.
-BzaumoneiictBue sxenesa C pacrBopom cCynawdara memu(ll). Tlomyuenue

U3BECTKOBOU BOJILI M OIILITHI C HEM.

-ITony4enue runpoxcuaos xemnesa(ll) u (11).
-KauecTBeHHble PEAKIMY HA KATHOHBI JKEJIe3a.

MpakTnueckas padora.
Perenne 9KCNEePUMEHTANBHBIX 3aa4 MO0 TEME «Metambsy.

HemeTauibl.
O6mas xapakrepuCtuka HEMETALIOB. CTPOEHHWE ATOMOB HEMETAIOB M UX MOJOXKEHHE B
[lepnognueckoit  CHUCTEME  XUMHYECKHX  dJIeMEHToB [l . Menneneesa. Psn
ANIEKTOOTPULATENBHOCTH. KpPUCTALIMUECKHE PEMIETKH HEMET&UIOB — MPOCTHIX BEMIECTB.
AmnnoTtponus u e€ npuunnbl. Ousnueckue CBoiicTBa HEMETAUIOB. O0ImKUe XUMUYECKHE CBOMCTBA
HEMETAILIOB.
Bomopox. /IsoiicTBeHHOe monoxehue Bomopoaa B Ilepuoauueckoii cucreme JI. M. Menneneesa.
M30tonsl BOOPOaa. Boxopon B npupoze. T1onyyenue, COGUPaHKE U PACnO3HABAHME BOJOPOIA.
CBoOiiCTBa ¥ MPUMEHEHUE BOIOPOAA.
l'anorensr. ['anOreHOBOIOPOABI M COOTBETCTBYIOIIME WM KHUCIOTHI: IJIABUKOBAs, COJISHAS,
OpOMOBOIOPOIHAs, MOA0BOAOPOAHAs. [anorenuapl. KaueCTBEHHBIE PeakuuM HA TaJIOTE€HU-
HOHBL.
Xanpkorensl. Kuciopoa. Ctpoenne aroma, auioTponus KuCaopoaa. Ero nomyuenue u CBoicTBa.
IIpumenenune kuCnopoaa.
Cepa B mpupone u e€¢ mnomydeHue. AJUIOTPOMHBIE MOAUUKALNUUA CEPBI.
XuMu4eckue CBoicTBa CePhl U MPUMEHEHHE.
CepoBomopon u ero ceoictea. CepoBoaopoanas kuCnora. Cynbduasl 1 MX3HAYEHHE.
Kucnoponueie coenunenuss cepel. Oxcupn cepei(lV), cepuHucCras KuCiaota, CYJIb(UTHI.
KauecTBenHnast peakuus Ha CYIb(OUT-UOH.
Oxkcun cepei(V1),cepuas KUCI0Ta, CYynbdarel. KpuCrammoruapaTsl.

KauecTBenHas peakiusi Ha Cynbdar-uoH. KpuCTamioruapaTst.



O6mas Xapaxkrepuctuka sneMeHtoB VA rpynmsl. A30T, CTPOEHHE arOMa M MOJIEKYIIBI.
XuMUYECKHE CBONCTBA U NIPUMEHEHHE a30Ta. A30T B MPUPOAE U ErOOMOI0THYECKas POJIb.
AmMmuax, CTPOEHUE MOJIEKYIBI M (pU3MUYECKHE CBOMCTBA. AMMHaYHAs BOJA, HAIATHIPHBINA CIHPT,
ruapar ammuaka. JOHOPHO-aKIENTOPHBIM MEXAHWU3M OOPAa30OBAHUS KATHOHA aMMOHUS.
BoccranoBurenbHbe CBOWMCTBA ammuaka. Conu amMmoHMs U uX npuMeHeHnne. Kauecrennast
peaxiys Ha KATHOH AMMOHUSI.

KuCnopoacoaepskamue COEMHEHNS a30Ta.

Oxcunpt a30Ta. A30THCTAs KUCIIOTA M HUTPHTBHL.

A30THas KUCI0Ta, €€ MOTY4YEHHE U CBOKUCTBA. HUuTpaThI.

docdop u ero coenunenus. Pochop, crpoenue aroma u amnoTponus. dochuasr. PochuH.
Okcun  dochopa(V) u opropochopuas kuciaora. Pdocharer. DOCHOPHBIE YI0O0pEHHUS.
NucexkTununael.

VYrnepoa. AmiOTponHbIe MOAUPUKALMH: aMas, rpadut. AMOPQHBIN Yriepoa u ero copra: caxa,
AKTUBHUPOBAHHBIN Yromnb. AncopOrus. XUMHUYECKHE CBOHCTBA Yriaepona. KOKCOXHMUYECKOE
MPOU3BOJICTBO M €T0 mpOoaykuus. Kapoumpl.

Kucnopoacoaepxamue coeauuenust yriaepoma. Oxcun yriepoma(ll) u ero csoiictBa. OkCup
yraepona(lV) u ero csoiictBa. YrompHas kuCinota. COam YrOapbHON KHCIOTHI: KapOOHATHI U
TUAPOKAPOOHATHL. TEXHMYECKAs M THIIEBAs COma.

Kpemuuii u ero coequnenus. Kpemuuii, CTpoeHue ero aroma u Coiictea. KpemHuuii B mpupoe.
Cumnnuzaer u cunan. Oxcun kpemuus(1V). Kpemuuesas kuciora u €€ COJIH.

JlemOHCcTpanum.
-Konnekuus npupoaHbIX COEAUHEHUN CEPBI.

-Konnekuust mpupoaHbIX Coenuuenuid Gochopa.

-Komnekuus mpupO HBIX COETUHEHNH Yriaepoa.

-KauectBennass peaknus Ha CYabhua-uOH. B3aumOmenCTBue KOHIEHTPUPOBAHHONW CEPHOM

KUCJIOTEI C MEOBIO.
_Ilonyuenue, COOMPAHUE ¥ PACNO3HABAHNE AMMHUAKA.

-B3aum0oeiiCTBME KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO

JIabopaTOpPHBIE ONBITHI.

_ITonyuenue, CO6GMPAHKE U PACHIO3HABAHKE BOIOPOIA.

_ITonyyenue, COOMPAHKUE U PACHO3HABAHME KUCIOPOIA.

-KauecTBeHHbIe peakuuu Ha CYnbhar-uoHbI.

-XuMHU4eCkue CBOMCTBA Pa30aBICHHON CEPHOU KUCIOTHI. ®

ITonygyenne, cobupanue u pacno3HaBaHUe YrIeKUCIOro rasa.

IIpakTnueckasi padGora



[Tosmyuyenue ra3oB u penIeHHUEe SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Hemeraby.

Kpartkue cBeenust 00 oprannyecKux coeJHHEHHUsIX.
VYrneBogoponasl. MetaH, 3TaH, MNpomaH Kak ImpeaeibHble YB. DTHieH W auetuieH Kak
HenpezaenbHsle YB. ['openne YB. Peakunu nerunpupoBanusi.
Kucnopoacoaepxaiiue oOpraHudeckue BellecTBa. OTWIOBbIM cnupT. TpexaroMHbld coupt
INIMLEPUH. YKCYCHas, CTEapUHOBAs M OJIEMHOBAsI KUCIIOThl —IPEACTABUTENN KapOOHOBBIX KHUCIIOT.
Kupsl. Mblna.
A3oTconepikalie opraHuueckue COeAMHEHUs. AMUHOTIpyNna. AMHUHOKHCIOTBL. AMUHOYKCYCHAs
kucnoThl. benku, nx gpyHkuus B opranuzme. KauecTBeHHbIe peakliuy Ha O€JoK.
JeMoHCTparmu.
-MOJeN MoJieKyn YB

-B3aMMO/ICUCTBHE dTUIIEHA C OpOMHOM BOIOM



TemaTnuyeckoe NJIaHNPOBaHHUe
TemaTuueckoe IaHUPOBAHUE PACCUMTAHO Ha 2 4yaca B HEJelNo, 66 4acoB B TOJI.

Ne Tema KonnuecTBo yacos B Tom uncne
[To paboueit [Tpaktnyeckux | KoHTpOJIBHBIX
nporpamme pabot pabot
1 | OGmas XapaKTepUCTUKA 14 2 1
XUMHYECKHUX JJIEMECHTOB, BEIIECTB
Y XMMHYECKHUX PEAKIIUM.
2 | Xumuueckas OpraHusanus 9 - 1
TIPUPOIBIL. [Tpupoga-ucTouHUK
CBIPBS VTS XHUMHYECKOTO
MIPOM3BO/ICTBA.
3 | Meramisl. 11 1 1
4 | Hemeramsl. 21 1 1
5 | Kparkue CBEJICHUS 00 4 - -
OPraHWYECKUX COCAMHCHHUSIX.
6 | OGoOmeHne 3HaHAH. 7 - 1
[ToaroToBka k OI'D.
Hroro 66 4 5

Tekymmii KOHTPOJIb yCIIEBAEMOCTH OCYIIECTBIISICTCS B CIEAYIOMINX (GOopMax:

a) yCTHas MPOBEPKa — YCTHBIM OTBET O0OYYaIOIIerocss Ha OJWH MM CUCTEMY BOMIPOCOB B
dhopme Oecenbl, codeceI0BaHUA.

0) MMCBbMEHHAs MMPOBEPKA — MUCHMEHHBIN OTBET O0YYaromerocsi Ha OJIMH WA CHUCTEMY
BOIIPOCOB (3a1aHM).

K mnuceMeHHBIM paboTaM OTHOCATCS: TEKYIIME JIOMAllHHe, CaMOCTOSITEIbHEIC,
MPAaKTUYECKHEe, KOHTPOJbHBIE PabOThI, TAOOPATOPHBIE OIBITHI, TECTHPOBAHKE (B paMKax KaXKIIOH
TEMBbI) U JPYyTroe.

B) KOMOMHHPOBAHHAs MPOBEPKA — COYETAHUE MMChMEHHBIX M YCTHBIX (POPM ITPOBEPOK.

T') 3allMTa POCKTOB, MPE3CHTAIIHIH.

MOHUTOPUHT  KayecTBa 3HAHHWW, OOYYArOIIMXCS TPOBOJUTCS IO  YETBEPTSIM.




HpOMe)KyTO‘lHaH aTTecTalus 1Mo XUuMHHU ITPOBOAUTCS B q)opMe TCCTUPOBAHUA COTJIACHO
JIOKQJIbHOMY aKTy HIKOJIbI.

Yy4e6HO — MeTOIHYECKOEe 00ecnedeHHe.
1. Pabouas mporpamma k smaUM YMK O.C. I'abpuensna. 7-9 xmaccer. O.C.I'abpuensa —

M.: IIpocBemienue
2. O.C.T'abpuensn, Xumust 9 xinacc. Yueonuk st OY. M: Ilpocsemenue. 2022r.
4. Xumus. 9 knacce: Meromudeckoe nocobue k yaeonuky O.C. I'abpuensaa. — M.: BAKO,

2020r
5. Xumus. 9 knace: KoHTponbHbie 1 mpoBepouHbie padoThl k yueOnuky O. C. 'abpuensaa

«Xumus. 9 knace. O. C. I'abpuensia u ap. — M.: Beptukans, 2020 r.
5. Pabouas terpanp. Xumus.9 kinacc. M., [Ipocsemenue, 2022r.



K&HGHI[apHO'TCMaTI/I‘IeCKOG IIIaHUPOBAHUC

HaszBanue paszaena, Tembl

[ara npoBenenus

OcHOBHBIE BHUABI ACATCIBHOCTHU

Ne 00yJaronuxcs dopmupyemsie YV ]I k pazaen
YpPOKa, KOJIMYECTBO YacCOB | IJIaH dakt i . . PMHUPY Axp M
ypoka (Ha ypoBHE yueOHBIX JCHUCTBUI)
TEMA 1. O0masi XapakTepuCTHKa XHMHYECKHX J1eMEHTOB, BeleCTB U XUMHUYECKUX PeaKIuii.
(14 v)
1 IIC u IICXD B cBete 01.09 Paznuuame ecTeCTBEHHYIO U Juunoctasie VYT k Teme Nel
yd€Hus 0 CTpOCHUH aTOMa MCKYCCTBEHHYIO KIACCU(UKAINM. | - 3panne 1 NMOHMMAHHE: OCHOBHBIX MCTOPHYECKHX COOBITHii,
(1a) MogenupoBarh XUMHYECKHE CBA3aHHBIX C PA3BUTHEM XUMHH; JOCTIKCHHIT B 00JaCTH XUMUN
3aKOHOMEPHOCTH C BBIJICIICHUEM U KyIbTYpHBIX TpagulMH cBOoel cTpaHbl (B TOM 4YHCIIE
CYIIIECTBEHHBIX XaPAKTEPHCTHK. Hay4YHbIX); OOIIEMHPOBBIX JIOCTHXXEHUH B O00JIACTH XHUMHHU;
CpaBHI/IBaTB paBJII/I‘lHBIe OCHOBHBIX TIPUHLOHWIIOB U l'[paPHJ'l OTHOHUICHHA K TIPUPOIC;
H3 IMpaBuil MOBEACHUSA B YPE3BbIYANHBIX CHUTYalUsX, CBA3AaHHBIX C
q)OpMyHHpOBKH . BOSHGFICTBI/ICM Pa3iinYHbIX  BELICCTB; OCHOBHBIX IIpaB H
2-3 XapakTepucTika 04.09,08.09 Xapaxmepuzoamb XAMAYECKHE 00s13aHHOCTEH O0YJarOIIEeroCst, CBS3aHHBIX C JIMYHOCTHBIM,

XMUMHYECKOT0 3JIEMEHTA Ha
OCHOBAHHUH €T0
IIOJIOKEHUS B
[Tepromunueckoii cucreme
. . Menneneera

(29)

3JIeMEHTHI 1—3-T0 IeprOoJIOB TIO
ux nonoxeHuro B [leprognueckon
CUCTEME XMMHUYECKUX 3JIEMEHTOB
. 1. Menneneena.
Apeymenmupoeams CBOWCTBA
OKCHJIOB M TUAPOKCHJIOB
METAJUIOB U HEMETAJUIOB
IOCPEICTBOM MOJIEKYJISIPHBIX,
MOJIHBIX U COKPALEHHBIX HOHHBIX
YpaBHEHUH peakiui

npodecCHOHAILHBIM M )KU3HEHHBIM CaMOOIpeeNICHUEM;

- YyBCTBO T'OPAOCTH 32 POCCHUHMCKYI0 XMMHYECKYI0 HayKy WU
JOCTIDKCHHUS YYCHBIX; yBaKCHHE M IPUHATHE IOCTHXKEHHUI
XUMHH; JTI0O00Bb M OepeXHOE OTHOILICHHE K MPUPOJE; YBAKEHUE
U y4eT MHEHHI OKpYXalOIMX K JHYHBIM JOCTIDKEHUSM B
U3y4YEHHUHU XMMHU;

- NpU3HAaHHE LEHHOCTH COOCTBEHHOI'O 3JOPOBBS U 3I0POBBA

OKpYXKAaIOIMX  JIIOAeH; HEeOoOXOAMMOCTH  CaMOBBIPAYKEHUS,
camopea3aln, COIHATBHOTO MPU3HAHNUS;
- OCO3HAaHHE CTEIEHH TOTOBHOCTH K CaMOCTOSTEIbHBIM

IOCTyIIKaM U HCﬁCTBHHM,




XapakTepucTuka 11.09 ObwvsicHsamb, 9TO TAKOES
XUMHYECKOT0 3JIEMEHTa 110 amM(OTepHBIE COCTUHCHUSI.
KHCIIOTHO-OCHOBHBIM Habnwooamw v onucvieame
CBOHCTBAM €ro peaKIiu MeX /Ty BEIECTBAMH C
COCIMHCHUH. TIOMOIIBIO PYCCKOTO (POIHOTO)
AMQOTEPHOCTS. SI3bIKA U A3bIKA XUMHUHU.
DIIEKTPOOTPULATENBHOCTb. Xapaxmepuzosamp
(1) JIBOMCTBEHHBIN XapaKTep CBOWCTB
amM(OTEepHBIX OKCHJIOB U
THJIPOKCHJIOB.
1Ipo6ooump OTBITHI TIO
HOIYYSHHUIO ¥ TTOATBEPKICHUIO
XMMHWYECKUX CBOMCTB
amM(OTEepHBIX OKCHJIOB U
THJIPOKCHJIOB C COOIIOZICHUEM
IPaBUJI TEXHUKH O0€30MaCHOCTH.
ITP Nel «ITonyueHue u 15.09 11po6ooums OTBITHI 11O

CBOIiCTBa aM(pOTEPHBIX
THIPOKCHIOBY (1)

MOJIYYEHHIO U TTOJITBEPKACHHUIO
XUMHYECKUX CBOMCTB
aM(pOTEPHBIX COSTMHEHUI

OTBETCTBCHHOCTH 3a HX PE3YJIbTATHI,
- TIPOSIBJICHHE JKOJIOTHYECKOT0 CO3HAHMUS,
JIOOp O’KENATEILHOCTH, JOBEPUS W BHUMATCIBHOCTH K JTIOISIM,
TOTOBHOCTH K COTPYIIHUYCCTBY; MHHUITHATHBBI u
JM0003HATEIIPHOCTH B W3YYCHHH BEIIECTB U IPOIECCOB;
yOeXKIEHHOCTH B HEOOXOJMMOCTH Pa3syMHOTO HCIIOIb30BaHUA
JIOCTHKEHUN HAYKU U TEXHOJOTHH;

- YMCHHE YCTaHABJIMBATh CBSI3W MEXKIY IEIbI0 H3YYCHHUS
XUMHH M TEM, JJIS Yero 3TO HYXKHO; CTPOUTH JKU3HCHHBIC U
MpOQEeCCHOHANBHBIC IUIAHBI C YYETOM YCICUTHOCTH HW3YYCHUS
XMMHHU ¥ COOCTBEHHBIX MPHOPUTETOB.

Mertanpeamernbie YY /[ k Teme Nel

—  ucnoavbsoeauue  PA3TMUYHBIX ~ HCTOYHHUKOB  XHUMHYCCKOM
uHopmanmy; TONy4eHHWEe TaKoi MHGPOpPMALMH, ee aHaJu3,
MOJArOTOBKA HAa OCHOBE JTOr0 aHaluu3a HWHPOPMAIHOHHOIO
MPOJYKTA U €ro Mpe3eHTalus;

— npumeHeHue OCHOBHBIX METONOB TMO3HAHUS (HAOIIOACHUS,
OKCIEPUMEHTa, MOJACTHPOBAHUS, HW3MEpPeHHus Hu T. [.) UIA
U3YYCHHSI XUMHYECKUX OOBEKTOB;

— UCNnob308aHUe OCHOBHBIX JIOTMYECKHX oOIepauuil (aHamm3za,
CHHTE3A, CpaBHEHHS, 00001IeH S, JI0Ka3aTeNNbCTBa,
CUCTeMaTH3alluy, KIacCCUPUKAIMA W Jp.) TpU  HU3YYCHHH
XHMHYECKHX OOBEKTOB;

— (opmynuposanie BHIBOIOB M YMO3AKITIOUEHHI U3 HAOIIOCHUI
U M3y9CHHBIX XUMHYECKIX 3aKOHOMEPHOCTEH;

— NPOcHO3UpOBaHUe CBOMCTB BEIIECTB HAa OCHOBE 3HAHUA WX
COCTaBa M CTPOEHHUS, a TAK)KE YCTAHOBIICHHS aHAJIOTUH;

— ¢opmyruposanue WIeH, TUIOTE3 M MyTeH TNPOBEPKH HX
HWCTUHHOCTH,

— onpeodenenue TeNeH W 3a1ad y4eOHON W HCCIENOBATEIbCKOM
JIESITEIPHOCTH U ITyTEH MX JOCTHKEHUS;

—  packpvimue TPUYUHHO-CICICTBEHHBIX CBS3€H  MEXOY
COCTaBOM, CTpOCHHEM, CBOICTBaMH, MIPUMEHEHUEM,
HaXOXKICHWEM B TPHPOAEC U TONYyYCHHEM Ba)KHEHIINX
XHMHMUYECKHX BEIIECTB;

— JVMeHue OpTaHW3OBHIBATh Y4eOHOE COTPYOHHYECTBO U
COBMECTHYIO JEATENbHOCTh C VYUUTENeM M CBEPCTHHUKAMU;
paboTaTh HHONBHUIYAIBHO U B TPYIIIIE;

— apeymenmayus COOCTBEHHOH TO3UITNH U €€ KOPPEKTHUPOBKA B




Knaccudukarus
XUMHUYECKUX PEAKIUN U
COeIMHEHU I

(19)

18.09

ObvsacHAmMb, 9TO TAKOE
XUMUYECKasl PEaKIusl, PeaKkIuu
COCIMHEHMSI, PEaKIIUU
pa3noKeHus, peakuu 0OMeHa,
peaKIy 3aMeleHusl, peakluu
HEWUTpaJIn3auy,
9K30TEPMUYECKUE PEAKIINH,
SHIOTEPMUYECKHE PEAKIUH,
00paTHMBble peaKInH,
HeoOpaTHMBble PeaKlnHy,
OKHCITUTEITb-
HO-BOCCTaHOBHTEJIbHBIC PEAKIINH,
TOMOT'CHHBIC

peaKIiy, TeTePOrCHHBIC PEAKIUH,
KaTATUTHYCCKUE PEAKIUH,
HEKaTaJITMTUYECKHE PEaKIiH,
TETUTOBON A((HEKT XMMHUIECKOM
peaxnuu.

Knaccugpuyuposams xummuyeckue
peaKuuy 1o pa3IuyHbIM
OCHOBAHUSIM.

Cocmasnsims MONEKYJSIPHBIE,
HIOJTHBIE U COKPALIICHHbIE HOHHBIE
YPaBHEHUS PEAKIINH.
Onpedenamp OKUCIUTENb U
BOCCTaHOBUTEIb, ITPOIIECCHI
OKHCJICHUSI 1 BOCCTAHOBJICHUSI.
Habniooams u onucvieamso
peaKIuy MeXIy BEIeCTBAMH C
MOMOIIBI0 PYCCKOTO (POJAHOI0)
SI3BIKA M SI3bIKA XUMHH.

7-8

CKOpOCTB XHUMHYCCKUX

22.09,25.09

Ob6vscHamb, 9TO TAKOE CKOPOCTH

X07Ie IMCKYCCHH 10 MaTepHajlaM XUMHYECKOTO COEPIKaHUS;
— JyMeHue COOTHOCUTb CBOM JEWUCTBUS C IIAHUPYEMBIMU
pe3yabTaTaMH, OCYILECTBIATh KOHTPOJIb CBOEH NEATEIbHOCTU B
npolecce JIOCTIDKEHHS  Pe3yJibTaTa, OIpPEACNsATh  CIIOCOOBI
JEUCTBUH B paMKaxX IPEJIOKEHHBIX YCJIOBUH W TpeOOBaHWM,
KOppPEKTHpPOBaTh  CBOM  JEHUCTBHSA B  COOTBETCTBHH  C
M3MEHSIIOIIEHC S CUTYallnueH;

— YMeHue OLCHMBATh TNPABHIBHOCTH BBITIONHEHUS 8ydeOHON
3a/1a4u, COOCTBEHHBIE BO3SMOXKHOCTH €€ PEelleHNS;

— gradenue OCHOBaMH CaMOKOHTPOJISl, CAMOOLIEHKH, TPUHSTHS
peLIeHN ¥ OCYIIECTBIICHUS! OCO3HAHHOTO BHIOOpa B y4eOHOW M
MO3HABaTEIbHON JIESITENBHOCTH;

— VMeHue CO3/1aBaTh, NPUMEHATh M MPEOOPa3OBBIBATH 3HAKH U
CHUMBOJIbI, MOACIM W CXEMblI g PCUHICHUA y‘le6HLIX nu
MO3HABATCIIbHBIX 3aJa4,

— CMBICJIOBOE YTEHHUE;

— JYMeHue OCO3HAHHO MHCIIONIB30BaTh pEUEBbIE CPEACTBA B
COOTBETCTBHHM C 337aueli KOMMYHUKAIUU AJISI BBIPAXKEHUS CBOMX
YYBCTB, MbICICH M MOTPeOHOCTEH; IIAHUPOBAHUS U PEryINSALHUU
CBOCH AEATENbHOCTH; BJIAJICHUE YCTHOM M IMCbMEHHOW pEyblo,
MOHOJIOTMYECKON KOHTEKCTHOM PEYbIO;

—YyMeHue WCIONb30BaTh HH(YOPMAIIMOHHO-KOMMYHHUKAMOHHBIE
TEXHOJIOTHM, Pa3BUTHE MOTHMBAIlMM K OBJAJCHUIO KYJIbTYPOH
AKTHBHOTO TOJb30BaHUA CIOBAPSIMH M JAPYTHMMHU IIOMCKOBBIMU
cHCTeMaMy;

— @opmuposanue W Pa3BUTHE OKOIOTHYECKOI'O MBIIUICHHS,
YMEHHE IPUMEHITh €r0 B I103HABATENbHON, KOMMYHUKATHBHOM,
COLMATbHON TPAaKTHKE U PO ECCHOHATHHON OpHEHTAIINH.
Ipeametnbie YY /I k Teme Nel

3uanue (nonumanue):

— XHMMHYECKOH CHMBOJMKH: 3HAKOB XHMHYECKHX 3JIEMEHTOB,
(opMyn XMMHYECKHMX BEIIECTB, YPAaBHEHHH XHMMHYECKHX
peakuuii;

— BAXHEUIIMX XMMHUYECKMX MOHSATUM: BEIIECTBO, XUMHUYECKUN
3IEMEHT, aTOM, MOJIEKYla, OTHOCHUTEIbHBIE AaTOMHas W
MOJIEKYJISIpHasi MaccChl, NOH, KaTHOH, aHHOH, XMMHUYECKasi CBS3b,
3EKTPOOTPHULIATENbHOCT, BAJIEHTHOCTh, CTENEHb OKHCICHUS,
MONb, MOJSIpHas Macca, MOJIPHBIH 00BEM, pPacTBOPHI,
3IEKTPOJIUTHI u HEDJIEKTPOJIUTEI, 3JEKTPOIUTUIECKAS




peakuuii. Katanus.
(2 4)

XUMHUYECKOHN peakiuu.
Yemanasnusamos npuauHHO-
CJICZICTBEHHBIE CBSA3H BIIUSHUS
HEKOTOpPBbIX (PaKTOPOB Ha
CKOPOCTh XUMHUECKHX PEaKIii.
Habnooamws n onucvieame
pEaKLNU MEX/1y BELIECTBAMHU C
HOMOIIBIO PYCCKOTO (POIHOIO)
A3bIKA U SA3bIKA XMMUH.
1Iposooums OTBITHI,
HOATBEPKIAIOIINE 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON pPEaKIINU
OT pa3INYHBIX (PaKTOPOB.
ObvsacHAmMb, 9TO TAKOE
Karanuzarop. Habarwoame n
ONUCHIBAMb PEAKIINU MEXKITY
BEIIECTBAMH C IIOMOIIBIO
PYCCKOTO (POHOT0) sI3bIKA U
SI3bIKa XUMHU.

CamMOCTOATENBHO NPOBOOUMb
OIIBITHI, TOATBEPIKAAIOIIE
BJINSIHUE KaTaJIn3aTOPOB Ha
CKOPOCTh XUMHUYECKON peaKIiu

JUCCOLIMAINSA, OKHCIIUTEIh W BOCCTAHOBUTENb, OKHCJICHHE H
BOCCTAHOBJICHHE, TEIUIOBOH 3((QeKT peakuuu, OCHOBHBIC THIIBI
peakuuit B HEOPraHUYEeCKO XUMUM;

Ymenue nazvisamo:

— XUMHYCCKHE 3JICMCHTHI, NMPH3HAKH W YCIOBUS MPOTCKAHUSI
XUMHYCCKHX  PEaKIWH; COCAMHCHUS W3YYEHHBIX  KJIACCOB
HEOPTraHMYECKHUX BEIIECTB;

— (haKTOPBI, BIUAIOIINAE HA CKOPOCTh XUMHUYCCKOH PEaKIIHH.
ObvsicHenue:

- (usuyeckoro cmpicia aTOMHOTO (TIOPSIKOBOIO) HOMEpa
XMUMHYECKOTO 3JIEMEHTa, HOMEpPOB TPYIIbBl M TepUoJIa B
[Tepuonnueckoit cucreme JI. W. MenneneeBa, K KOTOpPbIM
3JIEMEHT MPUHAIJICIKUT;

— 3aKOHOMEPHOCTeH H3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB
AJIEMEHTOB B TIpelesiaXx MallblX NMEpHUOIOB M A TPYII, a Takxke
CBOICTB 06pa3yeMle MU BBICIIINX OKCHUIOB U THAPOKCUIOB;

— MIPpUYUH MHOFOOGpa?:I/IS[ BCHICCTB, 3aBUCUMOCTH UX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAKXKe 3aBUCUMOCTH IIPUMEHEHHS BEIIECTB
OT UX CBOMCTB;

— BJIMSAHUS XUMHUYECKOT0 3arPsA3HEHUS OKPY KaloIIei

CpeZibl Ha OpraHn3M YeJIOBEKa;

— 3HAYCHUS XMMHUYECKOW HAyKW B PEIICHUH COBPEMEHHBIX
JKOJIOTMYECKUX TPOOIIEM.

Yuenue xapaxmepusosamo:

- OCHOBHBIE METOABI TIO3HAHUS: HaONIONeHHe, H3MEpeHue,
SKCIEPUMEHT;




9-11

OBP
(3 1)

29.09,02.10,
06.10

OO0BsacHATh, uTo Takoe OBP,
«OKHCITUTEIIbY,
«BOCCTaHOBHTEIIbY», OKHCIICHUE 1
BOCCTaHOBJICHHE.
Knaccugunupopars XumMmueckue
PEaKINy 10 MPU3HAKY «
W3MEHEHHUE CTEIICHEHN
okucnenus». COCTaBIATh
ypaBHeHus: OBP u 351eKTpOHHBIH
OaJtaHc.

12

[TP No2 «M13yuenue
(akTOpOB, BIUSIOMINX HA
CKOpPOCTb XMMHYECKUX
peaxkuuii»

(1)

09.10

[IpoBOAMTH OMBITHI IO 33IAHHOM
TEME

- Hay4dHOE€ W MHpPOBO33peHYecKoe 3HaueHue [lepmoandeckoro
3aKOHa U MTEPUOINIECKON CHCTEMBI XUMHUYecKnX anemeHToB [1. 1.
Menneneena;

- Tabmmunyro  ¢opmy Ilepmommueckoir  cucremsr  J.M.
Menneneena;

— XHUMHYECKHE 3JIEeMEHTHI (OT BOIOPO/A /10 KaJbLHs) Ha OCHOBE
uxX TmonoxeHus B Ilepuoagnyeckoil cucreMe XUMHYECKUX
anemenToB J[. M. MenneneeBa u 0COOCHHOCTEH CTpPOEHHUSI HX
aTOMOB;

— B3aUMOCBSI3b MEXIy COCTaBOM, CTPOSHHMEM, CBOMCTBAMHU W
MPaKTHYECKUM NTPUMEHEHHEM HEOPTaHUUECKHX BEIIECTB;

— XHWMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
BellecTB  (OKCHIOB,  KHCIIOT, OCHOBaHHUH,  aM(OTepHBIX
COETMHEHU U coleit).

Ymenue knaccugpuyuposamo:

- XUMHYCCKHUEC DJJICMCHTBI Ha MCTaJlJIbl, HEMCTAJUJIbI, 3JICMCHTHI,
OKCH/IBI M THIPOKCUABI KOTOPHIX am(OTepHbl, M HHEPTHbIC
3JIEMEHTHI (Ta3bl) Ul OCO3HAHUS BAXKHOCTH YIOPSAIO0YEHHOCTU
Hay4HbIX 3HaHUH;

- XUMHWYECKHE PEaKLUH [0 Pa3INYHbIM MPU3HAKAM.

Onpeoenenue:

— cocTaBa BelllecTB 110 UX GopMysaM;

— BA@JIGHTHOCTH M CTCNEHM OKUCIEHHA DJJIEMEHTOB B
COEIMHEHUSIX;

— [PUHAUISKHOCTU BEIECTBA K OIPENCICHHOMY KJlaccy
COCTMHECHUM;

— TUIa XUMHUYECKUX PEaKIni;

— BO3MOYKHOCTH NPOTEKAaHHS PEaKLii HOHHOTO OOMEHa;

— OKHCIIUTENS U BOCCTAHOBUTEIIS.

Cocmasnenue:

— CXeM CTpoeHHs aroMOB TepBbIXx 20  3IeMEHTOB
Ilepunonuueckoii cucremsl 1. . Menneneesa;




13 O000111EHIE TEMBI 13.10 IIpoeooums OlLIEHKY COOCTBEHHBIX | — (OPMYJ HEOPraHUIECKUX COEMHEHNH H3yYEHHBIX KIIaCCOB;
«O61wast XapaKTepUCTHKA JOCTIKEHHIT B YCBOCHHH TEMBL. — YpaBHEHHH XHMMHYCCKMX peaKiuii, B TOM 4YHCJIE
XUMHYECKHX EMEHTOB, Koppexmuposamb cBov 3Hauus B | COOTBETCTBYIOUIX MOCIIeIOBATEILHOCTH («Hel‘IO‘H.(e»)

8 MpEeBpaIICHAI HEOPraHUYECKUX BEIIECTB Pa3INYHbIX KIIACCOB;
BEIECTB U peakiuii» (1) COOTBCTCTBHH € MITAHUPYCMBIM — ypaBHEHHH O3JIEKTPONMTHYECKOH IUCCONUAIUMHM  KHCIOT,
PE3YNILTATOM. Ienoyei, comeit;
Ilonyuames XAMAYECKYIO — TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHH
uHGOpMAINH U3 Pa3TUIHBIX —YypaBHEHHI OKHCITUTEh-BOCCTAHOBUTENBHBIX PEAKIIHH.
HCTOYHUKOB.
Ipedcmasisime MHOOPMALIHIO 110 besonacnoe  obpawenue ¢ XUMHYECKOW — TMOCYIOH U
TeMe 7abopaToOpHBIM  OOOpYIOBaHHEM,  COONMIONCHHE  MpPaBHII
0e30macHoi pabOThI MPH MPOBEIACHUH OIBITOB.
Buviuucnenue:
— MAaccOBOM [0 XHMHYECKOTO 3JeMeHTa 10 (opmyie
COCIMHCHUA JId OLICHKHN X IMPAKTUYCCKOH 3HAYMMOCTH,

14 Kontponbhas pabora Ne 16.10 — MaccOBOH JTOJTH BEIECTBA 113 pacTBope;

1 «O6mas Kourpos 1 CaMOKOPTpom’ . — Macchl OCHOBHOTO BEIIECTBA 10 M3BECTHOW MAacCCOBOH JoIie

XapakTEpUCTUKA H3yYCHHBIX MOHATHHA 1 YMCHHU. npuMeceii;

XUMHYECKUX DJIEMEHTOB, — 00bEMHOI O KOMIIOHCHTA ra30BOM CMECH,

BEIECTB U peakiuii» (1) — KOJNMYEeCTBa BEIIECTBA, OOBEMa WM MAacChl BEIIECTBA IIO
KOJIMYECTBY BEIECTBA, OOBEMY WM Macce pPEarcHTOB HITH
MPOAYKTOB PEAKIIHH.
Hcnonvsosanue  npuobpemennvix  3Hamuii U yMeHuil 6
NpaKmu4eckol 0essmeabHOCMU U NOBCeOHeBHOU HCUSHIL.
Ananusz u oyenka TIOCIEACTBHH sl OKPYKAIOMIEH Cpermbl
OBITOBOII M  TPOM3BOJICTBEHHOH  JESITENBHOCTH  4ENOBEKa,
CBSI3aHHOH C MOJTyYCHUEM U IepepaboTKO BEIIEeCTB.
B cdepe O6e3omacHOCTH KUZHEACATENBHOCTH
— Cobmodenue TIpaBWiI TEXHUKHA OE30MACHOCTH IIPH MIPOBEACHUT
XMMHYECKOT0 SKCIIEPHMEHTA,;
— okazawnue TIEpBOH TIOMOIIK TIPH 0XKOTax, MOpe3ax U XUMHUIECKH
TpaBMax.

TEMA 2. Xumuyeckasi opranuzanusi npupojabl. [Ipupoaa- nCTOYHUK CHIPbSA VIS XHMMYECKOT0 NPOU3BoAcTBa (94).
15 Xumuueckast opranuzamus | 20.10 WuTerpupoBaTh CBEACHUS 110 Jinunoctubie YV ]I k Teme Ne 2:
IIaHETHI 3eMITH reorpaduy B 3HAHUH O — SHAHUE U NOHUMAMHUE: OCHOBHBIX HCTOPHHECKAX COOBITHIA,
(1 1) XHMHYECKOi OpraHu3alui CBS3AHHBIX C PA3BHTHEM XHMHH; JOCTIKEHHI B 00J1aCTH XUMHUH U
IAHCTEL KYJIBTYPHBIX TPAIUIHi CBOECH CTpaHsI (B TOM YHCIIE HAYIHBIX);
OOIIIEMHPOBBIX TOCTHKEHHUM B 00JIACTH XUMHH; OCHOBHBIX
16 [MoHsATHE O METAIUTYPIHH. 23.10 Knaccugunupopars Gopmel

HonyquHe YCPHLBIX U

MPHUPOAHBIX COCILI/IHCHI/Iﬁ

IMPUHIMUTIOB U MPABUJI OTHOIICHUS K IPUPOAC; OCHOB 310POBOI'O




OBCTHBIX MCTAJIJIOB

(19)

METAJUIOB. XapaKTepu30BaTh
o01ue crocoObl MOMyYeHHs
MeTa/uI0B. Paznuyare yepHble U
I[BETHbIE METAJLJIBL.

17 OOmiue crocoOb! UX 27.10 Knaccugpuyuposamov Ghopmsl
MOJTYYCHHUS PUPOHBIX COCMHCHUM
(1 1) METaJlJIOB.

Xapaxmepuzoseamp o01IHE
CIIOCO0BI MONYyYCHHST METAJIIOB!
UPO-, TUAPO- U
AIIEKTPOMETAILTYPTHH.
Konkpemusuposams 3TU CrIoco0bI
pUMEPaMH U YPaBHEHUSIMA
peaxkuui

C COCTaBJICHUEM DJICKTPOHHOTO
OanaHca.

18-19 | [TomydeHue BaKHEUIINX 10.11,13.11 XapakTepu3oBaTh XUMH3M,
XUMHYCCKHX COCIIMHEHUN ChIpbE U HayYHbIE MPUHIUIIBI
(29) IIPOU3BOJCTBA CEPHON KUCIIOTHI.

CpaBHUBaTh IPOU3BOICTBO
CEpHOM KUCIIOTHI C
IPOU3BOJICTBOM aMMHUAKa.

20 CunukarHas 17.11 XapakTepu3oBaTh CHIUKATHYIO

HPOMBIIIICHHOCTb HPOMBIIIICHHOCTh ¥ €€ OCHOBHYIO
(1u) POIYKIIHIO.

21 OxpaHna okpyxarouien 20.11 XapakTepru3oBaTh UCTOUHUKU
Cpelbl OT XMMUYECKOT0 XHMHUYECKOT0 3arpsi3HeHUS
3arpsi3HEHUs. 3arpsi3HEHUE OKpyxatoreit cpeapl. OnuchBaTh
OKpY’KaroIei cpebl u r1100aTbHBIC KOIOTHUECKUE
CIIOCOOBI €0 YCTPaHEHHUSI. npoOJIeMBbI U TpeyIaraTh MyTH UX
Tomnugo (HedTh, yroms, peLieHus..

MeTaH).
(19)
22 O0606muieHue Temsr (14) 24.11 TectupoBanue, pemeHne 3a1a4

o0pa3a >KU3HH 1 3/I0pOBbecOeperaromx TEXHOIOT Uif; TPaBUIT
TIOBENICHHS B UPE3BBIUAHHBIX CUTYAIHsIX, CBI3aHHBIX C
BO3JICHCTBHEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX MPAB U
00s13aHHOCTEN TpaXK/IaHUHA (B TOM YHCIIe 00yJaroIIerocs),
CBSI3aHHBIX C JINYHOCTHBIM, NTPO(ECCHOHAIBHBIM H )KU3HEHHBIM
caMooIpeieNIeHNEeM; COIaIbHOW 3HAYUMOCTH U COJIepP KaHHsI
npodeccuii, CBI3aHHBIX C XUMHUEH;

— Yy8cmeo 2opdocmu 3a POCCUICKYI0O XUMUUECKYIO HAYKY U
JIOCTV)KEHHS YYCHBIX; YB)XCHUE U IIPUHSITHE JOCTHKEHHI
XMMUH; JTI000Bb M OEPeXHOE OTHOLICHUE K IPUPOJIE; YBAXKECHUE U
y4eT MHEHHUH OKPY)KaIOMINX K JIMYHBIM JIOCTHIKEHHUSIM B U3y4EHUU
XUMHUH;

— npusHaHue NEHHOCTH COOCTBEHHOT'O 3JI0POBBSI U 37I0POBbS
OKPY’KaIOIIMX JIF0JIel; He0OXOJJUMOCTH CaMOBBIPaKEHUS,
caMopeam3alny, COIUAILHOrO MPU3HAHUS,

— 0CO3HAHUe CTETICHN TOTOBHOCTH K CAMOCTOSITEIIbHBIM
TMOCTylKaM U ﬂeﬁCTBHﬂM, OTBCTCTBCHHOCTH 3a UX PE3YJIbTATHI,

— npossieHue IKOIOTNIECKOr0 CO3HAHUs, 100pOXKEIATEIbHOCTH,
JIOBEpHsI U BHUMATENIBHOCTH K JIFOASIM, TOTOBHOCTH K
COTPYIHUYECTBY; HHULIMATUBBI U JTF0003HATENBHOCTH B U3y4ECHUU
BEILIECTB M NPOLIECCOB; YOXKIEHHOCTH B HEOOXOUMOCTH
Pa3yMHOI'0 UCIIOJb30BaHUS JOCTHKEHUM HAYKU U TEXHOJIOTUH;
— YMeHue yCTaHaBIMBATh CBS3U MEX/Y LIEJIbI0 U3YUeHHsI XUMHUU
U TeM, JUIS YeTO 3TO HY’KHO; CTPOUTH KU3HEHHbIE U
npodeCcCHOHANBHBIE IUIAHBI ¢ YIETOM YCIEIIHOCTH H3y4eHHS
XHMHHU B COOCTBEHHBIX ITPUOPUTETOB.

MetanpeametHbie Y Y]l k Teme Ne2

— UCNOABL308aHUE PABTUIHBIX NCTOYHUKOB XUMHUUECKOH
nH(pOpMALUH; TIOTYISHHE TaKOH HHPOPMALIUH, ee aHAIu3,
MOATOTOBKA HAa OCHOBE ATOT'0 aHaIN3a HH()OPMALIIOHHOT'O
MPOIYKTa U €T0 MPE3CHTALNS;

— npumeHeHue OCHOBHBIX METO/IOB MTO3HaHMS (HaOMIOACHUS,
9KCIIEPUMEHTA, MOJCIUPOBAHNS, U3MEPEHNUS U T. A.) IS
W3Y4IECHUS] XUMUYECKHX O0BEKTOB;

— UCNOAbL306aHUe OCHOBHBIX JIOTHIECKUX OIepalyii (aHaIm3a,
CHHTE3a, CpaBHEHMUs, 0000IICHNS, TOKa3aTeIbCTBA,
CHCTEeMaTH3aINH, KITACCU(PHUKAIINT | Jp.) TIPH U3YICHUN
XHUMHUYECKHX OOBEKTOB;

— ¢opmynuposanue BHIBOIOB U YMO3AKITIOUCHUH 13
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KonTponbHas pabora
Ne 2 «OcHoBBI
XUMHYECKOTO
npou3BoicTBa (14)

27.11

KonTposbs u caMOKOHTpOIIb
W3YYEHHBIX MIOHATUN U YMEHUN

HaONIONICHNH Y N3YYEHHBIX XUMUUECKHX 3aKOHOMEPHOCTEH;

— npoecHO3Upo6aHue CBONCTB BELIECTB HA OCHOBE 3HAHUSA UX
COCTaBa M CTPOEHMUs, a TaK)Ke YCTAaHOBJICHUS aHAJIOTUY;

— ¢hopmynuposanue e, TUIIOTE3 U MyTEH MIPOBEPKH UX
HUCTUHHOCTH;

— onpedesienue TIeNEH 1 3a/1a4 y4eOHOM 1 MCCIIeI0BaTENIbCKOM
JISITEIbHOCTU M NTyTeH UX JOCTHKEHHUS;

— packpsimue TPUIHMHHO-CIIEICTBEHHBIX CBA3EH MEXIY
COCTaBOM, CTPOCHHEM, CBOMCTBaMHU, IPUMEHEHHEM,
HaXOXKIECHHUEM B MIPUPOJIE U MOITY4YEHUEM BaXKHEHUIIINX
XUMHYECKHX BEIIECTB;

— yMeHue OpPTraHU30BBIBATh Y4€OHOE COTPYIHUYECTBO U
COBMECTHYIO JI€ATEIHOCTD C YIUTENEM U CBEPCTHUKAMU;
paboTaTh MHAWBUIYAIBHO U B TPYIIIIE;

— apeymenmayusi COOCTBEHHOH MO3UIUH U €€ KOPPEKTUPOBKA B
XO0Jie AUCKYCCHH 110 MaTepHrajaM XUMHUYECKOTO COJEPKAHUS;
— YMeHue COOTHOCUTh CBOM JICUCTBUS C INTAHUPYEMBIMU
pe3yJibTaTaMy, OCYILECTBIIATh KOHTPOJIb CBOEH ESITENBHOCTH B
HpoLecce JOCTHKEHUS pe3yIIbTaTa, ONPEIeiiTh CIOCOObI
JICUCTBHUI B paMKax MpeIOKEHHBIX YCIOBHA U TpeOOBaHUIA,
KOPPEKTHPOBaTh CBOU JEHCTBUS B COOTBETCTBUU C
M3MEHSIIOIIEHCS CUTYyaluen;

— yMeHue OLIEHUBATh NIPABUIIBHOCTh BBHIIIONHEHUS yueOHON
3a/1a4y, COOCTBEHHbBIE BO3MOKHOCTH €€ PEILICHHUS;

— 61a0eHue OCHOBAaMH CaMOKOHTPOJISI, CAMOOLIEHKH, ITPUHSTHUS
pELICHHIA U OCYIIECTBIICHHSI OCO3HAHHOI'O BBIOOpA B y4eOHOI 1
MIO3HABATEJIbHOH JeATEbHOCTH;

— yMeHue co3/1aBaTh, IPUMEHATH U MIPEOOPA30BHIBATH 3HAKH U
CHMBOJIBI, MOJICITH X CXEMBI /IS pELIEHNS YIEOHbIX U
MO3HABATENIbHBIX 33/1aY;

— CMBICIIOBOE YTEHHUE;

— yMeHue OCO3HaHHO HCIIOJIb30BATh PEUCBHIE CPEICTBA B
COOTBETCTBHH C 3aJlaueii KOMMYHHKAIIIH IJIs1 BBIPQKEHNS CBOUX
YYBCTB, MBICIIEH 1 MOTPEOHOCTEH; MITAHUPOBAHUSA U PETYIISIIN
CBOCH IEATENBHOCTH; BIaICHUE YCTHON U TUCbMEHHOM pEYbIO,
MOHOJIOTHYECKOM KOHTEKCTHON PEYBIO;

— yMeHue UCTIONb30BaTh HHPOPMAIMOHHO-KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH, PA3BUTHE MOTHUBALIMH K OBJAJICHUIO KYJIbTYPOU
AKTUBHOTI'O MOJIb30BaHUS CIOBapSIMU U IPYTUMH TOUCKOBBIMU
CHCTeMaMy;




— opmuposanue N Pa3BUTHE IKOJIOTMICCKOTO MBIIILICHUS,
YMEHHUE TIPUMCHSATH €T0 B TTO3HABATEILHON, KOMMYHUKATHBHOM,
COIMATEHOW TIPAaKTUKE M PO ECCHOHATHHON OpHUEHTAIINH.
IIpeamernbie YY /I k Teme No2

3uanue (nonumanue):

— XMMHYECKOH CHMBOJIMKH: 3HAKOB XUMHUECKUX JIEMEHTOB,
(hopMyJT XUMHUYCSCKHX BEIECTB, YPABHCHUH XUMHUYCCKUX
peakuuit;

— Ba)KHEHMINMX XMMUYECKUX IOHSATHI;

— (GOpMyIHPOBOK OCHOBHBIX 3aKOHOB U TCOPHIA XHUMUHU.
Vmenue nazvieams:

— XUMHYCCKHEC IJICMCHTHI,

— IPU3HAKYU U YCIIOBUS IPOTEKaHUS XUMUYECKUX PEaKLUil;

— COCOUHECHMUA I/ISY‘IGHHI)IX KJIaCCOB HeOpFaHI/I‘-IeCKI/IX BCUICCTB.
Obvscuenue:

- CBOMCTB TBEPBIX, KHUIKUX, TaA3000pa3HBIX BEIICCTB, BHIICIAL
HX CYIIECTBEHHBIC PU3HAKH;

- 3aKOHOMEPHOCTEN U3MEHEHUS CTPOEHUSL aTOMOB, CBOMCTB
3JIEMEHTOB B MpeJieNiaX MajbIX EPHOAOB U A-TPYTII, a TaKXKe
CBOWCTB 00pa3yeMbIX UMH BBICIINX OKCHIOB M THAPOKCUIOB;
— MIPUYUH MHOTOOOPa3usl BEIECTB, 3aBUCMOCTH HX CBOHCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTH IIPUMEHEHUSI BEII[ECTB
OT UX CBOMCTB;

— BIUSHUA XUMUYECKOT0 3aTrpPsI3HEHUS OKPY)KAIOIIEeH cpesl Ha
OpTaHU3M YEJIOBEKa;

— 3HAaYCHMS XMMUYECKOH HAyKH B PEIICHUH COBPEMEHHBIX
JKOJIOTMYECKUX TPOOIIEM.

Ymenue xapaxmepusosamu:

- OCHOBHBIE METO/IBI TTO3HAHU: HAaOIIFOJeHNE, H3MEPEHIE,
SKCIEPUMEHT;

- 3aBUCHMOCTH (PI3UUECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJTIMYECKON PELIETKH;

— B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHUEM, CBOMCTBAMH U
MPAaKTUIECKAM PUMEHEHIEM HEOPTaHMYECKUX BEIIECTB;

— XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUIECKIX
BEIIEeCTB (OKCHIOB, KHCIIOT, OCHOBaHUH, aM(OTEepHBIX
COCTMHEHUH | colelt).

— cocTaB, pu3HYecKre M XUMIYECKAE CBOHUCTBA, ITOTyICHNUE,
3Ha4YeHHUE (B MPHUPOJAC U MPAKTHUCCKON ACATEIIEHOCTH YSIIOBEKA)
METaJJIOB M KX COCTMHEHUH;




Ymenue knaccugpuyuposams:

- XUMHWYECKHE 3JIEMEHTHI Ha METaJlIbl, HEMETaJUTbI, SJIEMEHTHI,
OKCHUJIBI Y THIIPOKCHIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE
3JIEMEHTHI (Ta3bl) JAJIsl OCO3HAHMS BAXKHOCTH YIOPSI0YEHHOCTH
Hay4YHBIX 3HAHUH.

Onpeoenenue:

— cocTaBa BEIEeCTB 110 uX (hopMynam;

— BQJICHTHOCTH U CTETICHN OKUCJICHUS DJIEMEHTOB B
COETMHEHUSIX;

— BUJIOB XMMHUYECKOH CBSI3M B COETUHEHHUSX;

— THIIOB KPUCTAJTMYECKHUX PEUIETOK TBEPJIBIX BEIIECTB;

— MPHUHAISKHOCTH BEIECTBA K OINPEEICHHOMY KIaccy
COCIMHEHU;

— TUIA XUMHYECKUX pEaKLni;

— BO3MOKHOCTH MPOTEKAHHS PEAKIMii HOHHOI'O0 OOMeHa;

— OKHUCITUTEINS U BOCCTAHOBUTEJISL.

Cocmasnenue:

— CXE€M CTpPOCHHS aTOMOB IepBbIX 20 3JIeMEHTOB
Ilepuoguueckoit cucremsl 1. U.Menneneesa;

— CXEM CTPOCHUsI MOJIEKYJI BELIECTB, 00pa30BaHHBIX PA3HBIMU
BU/IaMHU XMMHUUECKUX CBSI3EH;

— (opMyiT HEOpPraHMYECKUX COCAUHEHHUI N3yYEeHHBIX KIIaCCOB;
— YpaBHEHUI XMMHMUYECKUX PEAKLUI, B TOM YUCIIE
COOTBETCTBYIOLIHX TOCIEIOBATENFHOCTH («ILIETIOYKE))
MpeBpalleHNil HEOPTaHWYECKUX BEIECTB Pa3INYHBIX KIIACCOB;
— IOJIHBIX U COKpAIleHHbIX HOHHBIX YpaBHEHH;

— YpaBHEHUI OKHCIIUTENb-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Besonacnoe obpawenue ¢ XUMIUIECKON TOCYI0M U
nmabopaTopHEIM 000pPyIOBaHUEM, COOMIOCHIE TIPABUI
Oe3omacHoil paboTHI IPH MTPOBEIEHUH OIBITOB.

IIposedenue xumuuecko2o 9KCnepUMeHma.

Buviuucnenue:

— MAacChl OCHOBHOI'O BEIIIECTBA 110 U3BECTHOI MaCcCOBOM J0JIE
MIpUMECEH;

— KOJIMYECTBA BEIECTBa, 00beMa MIIN MacChl BEIIECTBA 110
KOJIMYECTBY BEIIECTBA, 00BEMY MIIM Macce PearcHTOB TN
MPOIYKTOB PEaKIINH.

Hcnonvzosanue npuobpemennsix 3HaHull U yMeHUll 8
NPAKmu4ecKoll 0essmebHOCIMU U NOBCEOHEBHOU ICUSHU.
Amnanuz u oyenxa TIOCIENCTBHUHN JUTS OKpPY)KaIOIIEH cpepl




OBITOBOH U MPOU3BOJICTBEHHOW EITEIbHOCTH YeIOBEKa,
CBSI3aHHOM C ITOy4EHNUEM U ITepepabOTKOM BEIeCTB.
IIposedenue onepayuii ¢ NCIIONB30BaHIEM HaTrPEBAHM,
oTCcTauBaHus, GUIBTPOBAHNUS, BBITAPUBAHUSL, TIOTYUCHUS,
coOHMpaHus, pacIio3HaBaHUs BEIIECTB, M3TOTOBJICHUS MOZEIeH
MOJICKYII.

- Cobmooenue TIpaBUII TEXHUKH 0€30MACHOCTH TIPH NPOBEICHUH
XAMHYECKOT0 3KCIIEPUMEHTA,;

— oKa3zaHue TIEPBOI IOMOIIM TIPU 0XKOTax, Iope3ax u
XAMHYECKHUX TPaBMax.

TEMA Ne3. Metasibl (114acoB)

24

25-26

[Tonoxxenne METAIIIOB B
[ICX?3, crpoenue aTromMoB,
obmue puznaecKue
CBOMCTBA

(1 1)

OO0mre XUMHUUECKHE
CBOICTBa METAJJIOB
(29)

01.12

04.12,08.12

OOBACHSTD, YTO TAKOE METAJIILI.
Paznnuats hopmbl
CYIIECTBOBAHUS METAIIIIOB.
XapaxkTepru30BaTh XUMHUYECKHE
CBOMCTBa METAJIJIOB.
YcTanaBimmMBaTh MPUYUHHO-
CJICJICTBECHHBIE CBSI3U MEXKITY
CTPOCHHEM aTOMa, BUIOM
XAMHUYECKOHN CBSI3H.

OOBSCHATH, UTO TAKOE PSIIT
aKTUBHOCTH METAJIJIOB.
[TpumensTH ero s
XapaKTePUCTUKH XUMHUYCCKUX
CBOMCTB MPOCTHIX BEIIECTB-
MeTaiutoB. O600ImIaTh CHCTEMY
XUMHUYECKHUX CBOICTB METAJLIOB
KaK «BOCCTAHOBUTEIILHBIE
cBolicTBay. Habmronats u
OIKCHIBATh PEAKITUU MEKITY
BEIICCTBAMH C TIOMOIILIO POJHOTO
SI3BIKA U SI3BIKA XUMUU.

JIuunocTtHble YY/I k Teme Ne 3

dopmupoBaHKe MO3HABATENHLHOIO HHTEPECA K M3YUEHUIO XUMHH;
OTBCTCTBECHHOI'O OTHOILIICHUS K yqe6e; T'OTOBHOCTHU U
CMOCOOHOCTH K CaMOPa3BUTHIO U CaM00Opa30BaHHIO,
CaMOCTOSITENILHOCTH B PUOOPETEHUU HOBBIX 3HAHUI U YMEHHH,
HaBBIKOB CAMOKOHTPOJISl U CAMOOLIEHKH; MOTUBALIMS yJaIluXCsl Ha
MOJIy4CHHE HOBBIX 3HaHUH,

YMEHHMS TPAMOTHOT'0 00pallieHHs C BEIIECTBAMU B XUMHUYECKON
nmabopaTopuu U B OBITY;

(hopMUpOBaHUE YMEHHUS YIPABIATH CBOCH MO3HABATEIBLHON
JIEATENbHOCTBIO.

MetanpeametHsble Y'Y/ k Teme Ne3

— npumeHeHue OCHOBHBIX METO/I0B MTO3HaHUSA (HaOMI0CHUS,
3KCIEpPUMEHTa, MOJEINPOBAHNUS, U3MEPEHHUS U T. 1.) UL
U3YYCHUS XUMHYECKHX OOBEKTOB;

— UCNoAb306aHUe OCHOBHBIX JIOTHUECKUX OIepalvii (aHaIu3a,
CHHTE3a, CpaBHEHHUs, 0000IICHNMS, TOKa3aTeIbCTBA,
CHCTEMaTH3aliHY, KITACCU(PHUKAINI U Jp.) IPH U3YICHUN
XHUMHUYECKHX OOBEKTOB;

— ¢opmynuposanue BHIBOIOB U YMO3AKITIOUEHUH 13
HaONIONEHNH M N3YYCHHBIX XUMHUUECKUX 3aKOHOMEPHOCTEH;

— NpocHO3UposaHUe CBOICTB BELIECTB HA OCHOBE 3HAHUS UX
COCTaBa M CTPOCHUSI, & TAKXKE YCTAHOBJICHHS aHAJIOTUH;

— ¢hopmynuposanue uaeH, THIIOTE3 U MyTel MPOBEPKH UX
WCTUHHOCTH;

— onpedeneHue Tienel u 3a7a4d yaeOHOHN U UCCIIeI0BATEIbCKOM
JIEATENBHOCTH 1 ITyTEH MX JOCTIKEHHUS;

— packpuimie TPUIUHHO-CIIEICTBEHHBIX CBSI3eH MEXILy
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28

29

OOmast xapakTepuCcTUKa
LIEJI0YHBIX MeTaioB( 1)

OO6mras xapakTepucTuKa
anemeHTOB || A-rpynmsbl.

(14)

AJIIOMUHHN U €ro
coenuHeHus( 1)

11.12

15.12

18.12

OOBACHATH STUMOJIOTHUIO
Ha3BaHUSI TPYIIIBI «IIETOYHBIC
MeTayutby. JlaBath 001Tyt0
XapaKTePUCTUKY MIETOYHBIM
MeTajjIaM 110 UX MOJIOKEHUIO B
I[ICXD3. XapakrepusoBarb
cTpoeHue, GU3NIECKue u
XUMHYECKHE CBOWCTBA MIETOYHBIX
METaJJIOB, IPEACKA3bIBATh
(busnvecKkre U XUMUYECKUE
CBOICTBA OKCHJIOB ¥ THPOKCHJIOB
IIETOYHBIX METAJIJIOB HA OCHOBE
UX COCTaBa U CTPOCHHS U
HOATBEPXKIATh MPOTHO3HI
YPaBHEHUSMH COOTBETCTBYIOIINX
peaKuui.

OOBSICHATE YTUMOJIOTHIO
Ha3BaHUS FPYIIIBI
«ILIEJIOYH03EMEIIBHBIE METAILIBIY.
XapakTepu3oBaTh CTPOCHHE,
(busnvecKkre U XUMHYECKUE
CBOMCTBA IIEJIOYHO3EMETBHBIX
METaJIOB, IPECKa3bIBATh
(busnvecKre U XUMHYECKUE
CBOMCTBA OKCHJIOB U THPOKCH/IOB
HIEJIOYHBIX METAJLIOB Ha OCHOBE
UX COCTaBa U CTPOCHMS U
MOJTBEP)KAATH MTPOTHO3bBI
YPaBHEHUSIMH COOTBETCTBYIOIINX

COCTaBOM, CTPOCHHEM, CBOMCTBaMHU, IPUMEHEHUEM,
HaXO0XJ/ICHUEM B MPUPOJIE U TIOITYISHHEM BaXKHEHUIIIHX
XUMHYECKHX BEIIECTB;

— YMeHue OPraHN30BBIBATH YUCOHOE COTPYAHUYIECCTBO U
COBMECTHYIO JIESITENIbHOCTh C YUUTENIEM U CBEPCTHUKAMU;
paboTaTh MHIVBHUIYATBHO H B TPYIIIIC;

— apeymenmayusi COOCTBEHHOM TIO3UITUH U €€ KOPPEKTHPOBKA B
X0JIe TMCKYCCHUH 110 MaTeprajaM XUMUYECKOTO COJIeP>KaHus;

— yMeHue COOTHOCUTD CBOM JIEHCTBUS C IIIAHUPYEMBIMHU
pe3ysbTaTaMu, OCYIIECTBIISITh KOHTPOJIb CBOEH JESITETLHOCTH B
MpOIIeCcCe TOCTHKCHUS Pe3yIbTaTa, ONPeaesaTh CIIOCOOBI
JISWCTBHUH B paMKax MpeIOKEHHBIX YCIOBUIA U TpeOOBaHUIA,
KOPPEKTHUPOBATh CBOM JEHCTBUSA B COOTBETCTBUH C
H3MEHSIIOIIENCS. CUTyaluen;

— YMeHue OLIEHUBATh MIPAaBUIHHOCTh BBHIITOTHEHUS yueOHON
3aj1a4i, COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHHUS;

— @nadeHue OCHOBAMHU CAMOKOHTPOJIS, CAMOOIICHKH, TIPUHSTHS
peLICHHIA U OCYIIECTBIICHHSI OCO3HAHHOI'0 BHIOOpA B y4eOHOI 1
MMO3HABATEILHOU JICATCILHOCTH;

— yMeHue CO3J1aBaTh, NIPUMEHSITh U [IPE0OPa30BbIBATH 3HAKU U
CHUMBOJIBI, MOZICTH ¥ CXEMBI JJISl peIICHNs yIeOHBIX U
IMO3HABATEIbHBIX 3a/a4,

— YMeHue 0CO3HAHHO UCIIOIB30BaTh peUeBhIe CPEACTBA B
COOTBETCTBHH C 3aJaueii KOMMYHHUKAIIUU JJIS1 BRIPAKEHUS CBOUX
YyBCTB, MBICIIEH 1 TOTPEOHOCTEH; TNIAHUPOBAHUS U PETYISAIUH
CBOCEH IEATENBHOCTH; BIaJICHUE YCTHOW U IMCbMEHHOM pEYblo,
MOHOJIOTMYECKON KOHTEKCTHOM PEYbIO.

Ipeamernbie YY /I k Teme Ne3

BesonmacHoe oOparenne ¢ XUMIYECKOH MTOCYA0H 1
nmabopaTOpHEIM 000PYJOBaHUEM , COONIOACHUE TIPABHIIT
Oe3omacHoil paboTHI IPH MTPOBEIEHUH OIBITOB.

IIpoBeneHne XUMIYECKOTO IKCTIEPIMEHTA:

— MOATBEPKIAIOIIET0 XUMIIECKIE CBOMCTBA U3YICHHBIX
KJIAaCCOB HEOPTaHNIECKUX BEIICCTB.

Hcnonp3oBanne mproOpeTeHHBIX 3HAHUN 1 YMEHH B
MPaKTUUECKON AEATETbHOCTH U IOBCETHEBHON XKU3HU!

— s 6e30MmacHOro OOpAIIeHNs C BEMIECTBAMH U MaTepHalaMy B
MOBCEIHEBHOM ’KM3HU U TPAMOTHOTO OKa3aHus EPBOM IOMOUIH.
IIpoBenenue omnepaiuii ¢ UCIOIL30BAHUEM HArpeBaHMUs,




30

31

32

Keixe3o u ero
coenuHeHus(14)

Koppo3zust Metaisios u
CIIOCOOBI 3aIIUTHI OT HEE

(14)

[IpakTuueckas padota
Ne3 «Pemnienue
AKCIIEPUMEHTATBHBIX
3aJ1a4 110 TeEMe
«MeTanib».

(14)

22.12

25.12

29.12

peakuuid.

XapakTepu3oBaTh aJIOMUHUI O
ero nosioxxeHuto B [ICXD.
OnucelBaTh CTPOCHUE, CBOMCTBA
amomuaMs. KoHKpeTH3upoBaTh
AIEKTPOIUTHIECKOE TTOTyUCHHE
METAJUIOB ONMHUCAHUEM
MPOM3BOJICTBA AITFOMHUHHS.
YcranaBnuBaTh 3aBUCUMOCTh
o0racTelt MpUMEHEHUS ATFOMUHHUS
Y €0 CILUIABOB OT CBOMCTB.
IIpoBOIUTE pacyeTsl 1O
XUMHAYECKUM (OpMyNaM U
YPaBHEHUSM PEAKIUH,
IIPOTEKAIOIINX C YYaCTUEM
AIIOMUHHS U €T0 COEMHEHNH.

XapakTepru3oBaTh MOJIOKECHUE
s)kenesa B IICXD. OnuceBaTh
CBOMCTBA JKene3a. Y CTaHaBJIMBATh
3aBHCHMOCTE 00JIacTei
MIPUMEHEHUS Kee3a U ero
CIIJIAaBOB OT CBOMCTB.

OOBACHATD, UTO TAKOE KOPPO3HSL.
Pa3znuyarh TUIIBI KOPPO3HH.
WnnroctpupoBaTh MOHATHS
«KOppO3Us»,

«XUMHYECKas KOPPO3US»,
«QIEKTPOXUMHUYECKAsT KOPPO3USD)

OTCTanBaHus, PUIBTPOBAHNS, BBITAPUBAHUS; TIOTYICHUS,
coOupaHusl, pacliO3HABaHUS BEILECTB.

CoOitoieHre paBil TEXHUKH 0€30MaCHOCTH ITPH TIPOBEICHUN
XMUMHUYECKOT0 IKCIIEPUMEHTA.




DKCNepUMEHTAIBHO UCCIIEI0BATh
CBOMCTBA METAJIJIOB U MX
COEMHEHMM, pelaTh
SKCIIEPUMEHTAIbHBIC 33a4YH 110
TeMe «MeTalIbly.

33 O06001IeHHE TEMBI 12.01 TectupoBanue, perieHue 3a1a4 1
«Metaisny (14) YOPaKHEHUH 110 TEME.
34 Kontponbhas pabora 15.01 Kontpons 3Hanuii 1 ymMeHwuii 1o
Ne 3 mo Teme «MeTanmib» M3y4aeMoOu TeME.
(1)
TEMA Ned4.Hemeranasl (224).
35 OO0mmas XxapakTepucTHKa 19.01 O6wscHAMb, YTO TAKOE JIiuunoctubie YY ]I k Teme Ne 4

HEMETAIJIOB
(1 gac)

HEMETaJIbI, IaJOreHBI,
AJUIOTPOIHBIE BUAOU3MEHEHUS.
Xapaxkmepuzoeams XUMHYECKHE
3JIEMEHTBHI-HEMETAJUIBI U IIPOCTHIE
BEILIECTBA-HEMETAIIIIBI: CTPOCHHUE,

— 3HaHUe U NOHUMAaHUe: OCHOBHBIX UCTOPHYECKUX COOBITHH,
CBSI3aHHBIX C Pa3BUTHEM XMMUH; JOCTIDKEHUH B 00JIACTH XUMHUH U
KyJAbTYPHBIX TPaIULNi CBOEH CTpaHbI (B TOM YHCIIC HAYYHBIX);
00IIEMHPOBBIX AOCTIKCHNH B 00JIACTH XUMHH; OCHOBHBIX
MPHHIMIOB U MIPABUJI OTHOIIEHHS K IPUPOE; OCHOB 30pPOBOrO




¢usnyeckue cBoiicTra
HEMETAJIJIOB, CLIOCOOHOCTD

K QJJTOTPOITHH.

Pacxpvieamp npuunHbI
AIOTPOIHH.

Hasvieams coenunenus
HEMETAJIJIOB 10 (opMyIaM U
cocmagnsams GOPMYIBI IO UX
HA3BAHMSIM.

ObvscHamb 3aBUCUMOCTh CBOMCTB
(uu TIpeicKa3bIBaTh CBOMCTBA)
XUMHYECKUX JIEMEHTOB-
HEMETAJUIOB OT MX MOJIOKEHUS B
IIepunomuyeckoi cucreme
XUMHYECKUX 3eMeHToB [[. WM.
Menneneesa.

Ycmanasenueams NpUIUHHO-
CJIEICTBEHHBIE CBSI3U MEXTY
CTPOCHUEM aTOMa, XUMHUYECKON
CBSA3bI0, TUIIOM KPUCTAJIIIMYECKON
pELIETKH HEMETAJUIOB U UX
COeIMHEHHH, NX PU3NIECKUMHU
cBoiicTBaMHU. /[oka3zvleams
OTHOCHUTEIBHOCTh OHATUI
«METaJ», «KHEMETaJID».
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Bomopox (1 4)

22.01

Apeymenmuposams
000CHOBAaHHOCTb JBOWCTBEHHOI O
MOJIO’KEHUS BOJOPOJA B
Ilepnognueckoii cucteme.
Xapaxmepuzoeams CTpoeHUE,
(u3nuecKue 1 XuMHUYECKHE
CBOMWCTBA, OJTYYEHHE U
IpUMEHEHUE BOJOPOA.
Ha3zvisams coenunenuns Bogopoaa
1o (opMyIJiaM ¥ cocmaenamo

o0pa3a >KU3HH 1 3/I0pOBbecOeperaromx TEXHOIOT Uif; TPaBUIT
TIOBEJICHHS] B UPE3BBIUAHHBIX CUTYaIHsX, CBSI3aHHBIX C
BO3JICHCTBHEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX IIPaB U
00s13aHHOCTEN TpaXK/IaHUHA (B TOM YHCIIe 00yJaroIIerocs),
CBSI3aHHBIX C JINYHOCTHBIM, NTPO(ECCHOHAIBHBIM H )KU3HEHHBIM
caMooIpeieNIeHNEeM; COIaIbHOW 3HAYUMOCTH U COJIepP KaHHsI
npodeccuii, CBI3aHHBIX C XUMHUEH;

— Yy8cmeo 2opdocmu 3a POCCUICKYI0O XUMUUECKYIO HAYKY U
JIOCTV)KEHHS YYCHBIX; YBa)KCHUE U IIPUHSITHE JOCTHKEHHI
XMMUH; JTI000Bb M OEPeXHOE OTHOLICHUE K IPUPOJIE; YBAXKECHUE U
y4eT MHEHHUH OKPY)KaIOMINX K JIMYHBIM JIOCTHIKEHHUSIM B U3y4EHUU
XUMUU;

— npusHaHue NEHHOCTH COOCTBEHHOT'O 3JI0POBbSI U 3710POBbSI
OKPY>KaIOIIMX JIF0fIel; HeOOXOAMMOCTH CaMOBBIPaKEHUS,
caMopeam3alny, COIUAILHOrO MPU3HAHUS,

— 0CO3HAHUe CTETICHN TOTOBHOCTH K CAMOCTOSITEIIbHBIM
TMOCTylKaM U ﬂeﬁCTBHHM, OTBCTCTBCHHOCTH 3a UX PE3YJIbTATHI,

— npossneHue IKOIOTNIECKOr0 CO3HAHUs, 100pOXKEIaTeNbHOCTH,
JIOBEpHsI U BHUMATEJILHOCTH K JIFO/SIM, TOTOBHOCTH K
COTPYIHUYECTBY; HHULIMATUBBI U JTF0003HATENBHOCTH B U3y4ECHUU
BEILIECTB M NPOLIECCOB; YOXKIEHHOCTH B HEOOXOUMOCTH
Pa3yMHOI'0 UCIIOJb30BaHUS JOCTHKEHUM HAYKU U TEXHOJIOTUH;
— YMeHue yCTaHaBIMBATh CBSI3U MEXIY LIENbI0 U3YUCHUS XUMHUU
U TeM, JUISl YETO 3TO HYXKHO; CTPOUTH KU3HEHHbIE U
npodeCcCHOHANBHBIE IUIAHBI ¢ YIETOM YCIEIIHOCTH H3y4eHHS
XHMHHU B COOCTBEHHBIX ITPUOPUTETOB.

Metanpeametssble Y'Y/ k Teme Ned

— UCNOABL308aHUE PABTUIHBIX NCTOYHUKOB XUMHUUECKOH
HHPOPMAaINH; TOTyYeHHIEe TaKOH MH(POpMaIny, ee aHaIn3,
MOATOTOBKA HAa OCHOBE ATOT'0 aHaIN3a HH()OPMALIMOHHOT'O
MPOIYKTa U €T0 MPE3CHTALNS;

— npumeHeHue OCHOBHBIX METO/IOB MTO3HaHMS (HaOMIOACHUS,
9KCIIEPUMEHTA, MOJCIUPOBAHNS, U3MEPEHNUS U T. A.) IS
W3Y4IECHUS] XUMUYECKHX O0BEKTOB;

— UCNOAb306aHUe OCHOBHBIX JIOTHIECKUX OIepalyii (aHaIu3a,
CHHTE3a, CpaBHEHMS, 00OOIIEHMS, JOKA3aTEbCTBA
CHCTEeMaTH3aINH, KITACCU(PHUKAIINT | Jp.) TIPH U3YICHUN
XHUMHUYECKHX OOBEKTOB;

— ¢opmynuposanue BHIBOIOB U YMO3AKITIOUCHUH 13




(hopMyIIBI TT0 UX HA3BAHUSIM.
Yemanasnusamos npuauHHO-
CJIEJICTBEHHBIE CBSI3U

MEX]Ty CTPOSHHEM aToMa,
XHUMHYECKOHN CBSI3BIO, TUIIOM
KPUCTAJUIMYECKON PEILIETKU
BOJIOPO/IA, €r0 (PU3NIECKUMHU U
XUMHYECKUMHU CBOWCTBAMHU.
Ilposooumy, Habar00ames N
ONUCHLIBAMb XUMUYECKUN
AKCIIEPUMEHT 10 TTOJTyYEHHIO,
COOMPAHHUIO U PACTIO3HABAHUIO
BOJIOPO/Ia C COOJTIO/IEHUEM TIPABUIT
TEXHHUKH 0€30ITacHOCTH.
Buvinoansame pacuerst mo
XUMHAYECKUM (OpMyIaM U
YPaBHEHUSAM PEAKIUH,
IIPOTEKAIOIINX C Y4aCTUEM
BOJOPOJA ¥ €r0 COCTUHEHNN
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OO0mas XxapakTepucTHKa
anemeHnToB VIIA rpynmsi-
rajoreHos (1 )

26.01

Xapaxmepuzoeams CTpOEHUE,
¢busnveckne U XMMUYEeCKHe
CBOWCTBA, MOJIYYEHUE U
IIPUMEHEHHUE TaJIOT€HOB C
UCIOJIb30BAaHUEM PYCCKOIO
(poaHOro) SA3BIKA U SI3bIKA XUMHUH.
Ha3zvisams coenunenuns
raJIoreHoB 10 (opmyIie u
cocmasnsims POPMYIIBI IO UX
HA3BaHUIO.

Yemanaenusams npuanHHO-
CJIEICTBEHHbIE CBSI3U MEXTY
CTPOCHHEM aTOMa, XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJIIIMYECKOM
PELIETKH rajloreHOB, UX
(pU3MYECKUMHU U XUMUYECKHUMHU

HaONIONIEHNH ¥ N3YYEHHBIX XUMUUECKHX 3aKOHOMEPHOCTEH;

— npoecHO3Upo6aHue CBONCTB BELIECTB HA OCHOBE 3HAHUSA UX
COCTaBa M CTPOEHMUs, a TaK)Ke YCTAaHOBJICHUS aHAJIOTUY;

— ¢hopmynuposanue e, TUIIOTE3 U MyTEH MIPOBEPKH UX
HUCTUHHOCTH;

— onpedesienue TIeNEH 1 3a/1a4 y4eOHOM 1 MCCIIeI0BaTENIbCKOM
JIESITeIbHOCTU M MyTel MX JOCTHKEHUS;

— packpsimue TPUIHMHHO-CIIEICTBEHHBIX CBA3EH MEXIY
COCTaBOM, CTPOCHHEM, CBOMCTBAMHU, IPUMEHEHHEM,
HaXOXKIECHHUEM B MIPUPOJIE U MOITY4YEHUEM BaXKHEHUIIINX
XUMHYECKHX BEIIECTB;

— yMeHue OpPTraHU30BBIBATh Y4€OHOE COTPYIHUYECTBO U
COBMECTHYIO JICATEIHOCTD C YIUTENEM U CBEpPCTHUKAMU;
paboTaTh MHAWBUIYAIBHO U B TPYIIIIE;

— apeymenmayus COOCTBEHHOH MO3UIUH U €€ KOPPEKTUPOBKA B
XO0Jie AUCKYCCHH 110 MaTepHrajaM XUMHUYECKOTO COJEPKAHUS;

— YMeHue COOTHOCUTh CBOM JICUCTBUS C INTAHUPYEMBIMU
pe3yJibTaTaMy, OCYILECTBIIATh KOHTPOJIb CBOEH ESITENBHOCTH B
HpoLecce JOCTHKEHUS Pe3yJIbTaTa, ONPeesITh CIOCOObI
JICUCTBHUI B paMKax MpeIOKEHHBIX YCIOBHA U TpeOOBaHUIA,
KOPPEKTHPOBaTh CBOU JEHCTBUS B COOTBETCTBUU C
M3MEHSIIOIIEHCS CUTYyaluen;

— YMeHue OLICHUBATH MIPABHIBHOCTD BHIIOIHEHUS Y4eOHOH
3aJa4yd, OCTBEHHBIC BO3MOXXHOCTHU €€ PELICHHS;

— 61a0eHue OCHOBAaMH CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSITHS
pELICHHIA U OCYIIECTBIICHHSI OCO3HAHHOI'O BBIOOpA B y4eOHOI 1
MIO3HABATEJIbHOH JeATEbHOCTH;

— yMeHue co3/1aBaTh, IPUMEHATH U MIPEOOPA30BHIBATH 3HAKH U
CHMBOJIBI, MOJICITH ¥ CXEMBI /IS pELIEHNS yIEOHBIX U
MO3HABATENIbHBIX 33/1aY;

— CMBICIIOBOE YTEHHUE;

— yMeHue OCO3HaHHO HCIIOJIb30BATh PEUCBHIE CPEICTBA B
COOTBETCTBHH C 3aJlaueii KOMMYHHKAIIIH IJIs1 BBIPQKEHNS CBOUX
YYBCTB, MBICIIEH 1 MOTPEOHOCTEH; MITAHUPOBAHUSA U PETYIISIIN
CBOCH IEATENBHOCTH; BIaICHUE YCTHOW U MUCbMEHHOM pEYbIo,
MOHOJIOTHYECKOM KOHTEKCTHOM PEYbIO;

— yMeHue UCTIONb30BaTh HHPOPMAIMOHHO-KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH, PA3BUTHE MOTHUBALIMH K OBJAJICHUIO KYJIbTYPOU
AKTUBHOTI'O MOJIb30BaHUS CIOBapSIMU U IPYTUMH TOUCKOBBIMU




CBOICTBaMH.

Ymemw Ge3omacHo oOpamarscs ¢
BCIICCTBAMU, UCIIOJIb3YECMbIMU B
KHU3HH.
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CoeuHEeHNs TaJIOr€HOB.

(14)

29.01

Xapakmepuzoeamp COCTaB,
(u3HUecKne 1 XUMUIECKHE
CBOWCTBA, OJTYyYECHHE

Y IPUMEHEHNE COeTMHEHU
TaJIOTEHOB C UCTIOJIb30BaHUEM
PYCCKOTO(POIHOTO) SI3bIKA U
SI3BIKA XUMHH.

Haszvisams coeqnaenns
TaJIOTeHOB 110 popmye u
cocmagnsams GOPMYIIBI IO X
Ha3BaHMIO.

Ycmanasenusams Tpu4nHHO-
CJIEICTBEHHBIE CBSI3U MEXTY
XUMHYECKOH CBS3BI0, TUIIOM
KPHUCTAJUTHYECKON PEIIETKH
COCIMHEHHUH T'aJIOreHOB, NX
(U3NIECKUMHU U XUMUYECKUMHU
CBOMCTBaMHU.

IIposooums, Habarwoams N
OnuUCvLIBAMb XUMUYECKUN
9KCIIEPUMEHT IO PACIIO3HABAHUIO
raJIOTeHU/I-UOHOB C COOJIIOICHUEM
NPaBUJI TEXHUKH O€30MaCHOCTH.
Buvinonnamu pacueTsl o
XUMHAYECKUM (POpMYyIaM U
YPaBHEHUSIM peakLuid,
MPOTEKAIOIIUX C Y4aCTUEM
COEJIMHEHM raJoreHoB.
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XabKOI'€HBbI.
Kucnopon (1)

02.02

Xapaxkmepuzoeams CTpOCHHUE,
AIJIOTPOIHIO, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA,

CHCTEMaMU;
— opmuposanue N Pa3BUTHE YKOJIOTMICCKOTO MBIIILICHUS,
yMEHHE MMPUMEHSTH €0 B MO3HABATEIbHON, KOMMYHUKATUBHOM,
COIMATEHOW TIPAKTUKE M PO ECCHOHATHHON OpHUEHTAIINH.
IIpeamernbie YY /I k Teme No4

3uanue (nonumanue):

— XHMHMYECKOH CUMBOJIMKH: 3HAKOB XMUMUYECKUX DJIEMCHTOB,
(hopMysT XUMHUYCCKHX BEIISCTB, YPABHEHUH XUMHUECKUX
peakuuit;

— Ba)KHEHMIIMX XMMUYECKUX IOHSATHI;

— (GOpMyIHPOBOK OCHOBHBIX 3aKOHOB U TCOPHIA XHUMUHU.
Vmenue nazvieams:

— XUMHYCCKHEC JJICMCHTHI, HpI/I3HaKI/I u yCJ'lOBHS[ HpOTeKaHI/Iﬂ
XUMUYECKUX PEaKLIUi;

— COCOUHECHUA I/I3y‘{eHHbIX KJIaCCOB HeOpFaHI/I‘-IeCKI/IX BCIICCTB,
— (haKTOpBI, BIUSIONIKNE HA CKOPOCTh XMMUYIECKON PEAKIIUH.
Obvscuenue:

- CBOICTB TBEpABIX, KHUIKUX, TaA3000pa3HBIX BEIIECTB, BHIACIAL
UX CYIIECTBEHHbIEC TPU3HAKH;

- 3aKOHOMEPHOCTEN U3MEHEHUS CTPOEHUSI aTOMOB, CBOMCTB
3JIEMEHTOB B IpeJieNiaX MajbIX EPHOAOB U A-TPYIII, a TaKXKe
CBOWCTB 00pa3yeMbIX UMM BBICIINX OKCHIOB M THIPOKCH/IOB;
— MIPUYUH MHOTO00Opa3usl BEIeCTB, 3aBUCHMOCTH HX CBOHCTB OT
COCTaBa M CTPOEHUS, a TAK)Ke 3aBUCHMOCTH IPUMEHEHUS BEII[ECTB
OT UX CBOMCTB;

— BIUSHUA XUMHUYECKOT0 3aTPsI3HEHUS OKPY)KAIOIIeH cpesl Ha
OpTaHU3M YEJIOBEKa;

— 3HAaYCHHS XMMUYECKON HAYKH B PEIICHUH COBPEMEHHBIX
9KOJIOTHYECKUX TIPOOIIEeM.

Ymenue xapaxmepusosamu:

- OCHOBHBIE METO/IbI TTO3HAHUS: HAaOIIFOJeHNE, H3MEPEHIE,
SKCIEPUMEHT;

- 3aBUCHMOCTH (PI3UUECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJTINYECKON PELIETKH;

— B3aHUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM, CBOMCTBAMH U
MPaKTUIECKAM PUMEHEHNEM HEOPTaHIMYECKUX BEIICCTB;

— XHMHUYECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUIECKIX
BEIIEeCTB (OKCHIOB, KHCIIOT, OCHOBaHUH, aM(OTEepHBIX
COCIAMHEHUH U Coleit).




NoJy4yeHNe U MPUMEHEHNE
QJIJTOTPOITHBIX MOAUDUKATIIN
KHCJIOPOZA C UCIIO0JIb30BaHUEM
PYCCKOTo (POJHOTO) SI3bIKA U
A3BIKA XUMHH.

Yemanasnusamos npunauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKTY
CTPOEHUEM aTOMa, XUMHUYECKON
CBSI3bI0, TUTIOM KPHCTAJTTMYECKOMN
pELIeTKHU KUCIIOpO/ia, €ro
(hU3HUECKUMU M XUMUYECKIMH
CBOWICTBaMH.

Buvinoansame pacuerst mo
XUMHAYECKUM (OpMyNaM U
YPaBHEHUSAM PEAKIUH,
MPOTEKAIOIINX C yYaCTHEM
KHCJIOpO/Ia.

IIposooumv, nabooams u
ONnUCHI6aMb XUMAYECKUN
9KCHEPUMEHT IO MOJIYYSHHIO,
COOMpaHMIO U PACTIO3HABAHHIO
KHCJIOpOa ¢ COOI0ICHUEM
IPaBUJI TEXHUKH 0€30MaCHOCTH.
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Cepa, ee pusnyeckue
Y XUMHYECKHE CBOWCTBA

(1 9)

05.02

Xapaxmepuzoeams CTpOEHUE,
AIUIOTPOIHUIO, PU3UIECKUE U
XUMHYECKHUE CBOWCTBA,
NOJTyYeHHE U IPUMEHEHHUE CEePHI ¢
UCIOJIb30BAaHUEM PYCCKOIO
(poaHOro) sA3BIKA U SI3bIKA XUMHUH.
Yemanaenusams npuanHHO-
CJIEICTBEHHbIE CBSI3U MEXTY
CTPOCHHEM aTOMa, XUMUYECKON
CBS3bI0, TUIIOM KPUCTAJIIMYECKOI
pELIETKH KUCIoPOa, ero
(pU3MUECKUMU U XUMUYECKHUMHU

— cocTaB, GU3NYECKHE U XUMUIECKHIE CBOICTBA, TIOIyUCHHE,
3Ha4YeHHe (B MPUPOJIE U MPAKTUUECKOH eI TeLHOCTH YeIOBEKa)
HEMETaJIOB U UX COEIMHEHHH;

Ymenue knaccugpuyuposams:

- XUMHUYECKHE 3JIEMEHTHI Ha METaJIJIbI, HEMETaJLIbI,

3JIEMEHTBI, OKCUJIBI ¥ THIIPOKCHIBI KOTOPBIX aM(pOTEPHBI,
WHEPTHBIE JIEMEHTHI (T'a3bl) sl OCO3HAHUS BaKHOCTH
YIIOPSIIOYEHHOCTH HAYYHBIX 3HAHUH.

Onpeoenenue:

— COCTaBa BEIECTB 10 UX (hopMysam;

— BQJICHTHOCTH U CTETICHN OKUCJICHUS SJIEMEHTOB B
COCIMHECHUSIX

— BHUJIOB XUMHUYECKOHN CBSI3U B COCAMHCHUAX

— THUIIOB KPUCTAJUTMYECKUX PEHICTOK TBEPABIX BCIIECTB,

— MPUHAJJISKHOCTH BEIIECTBA K ONPEEICHHOMY KJlaccy
COCIMHEHU;

— THUINAa XUMUYECKUX PEaKLIni;

— BO3MO)KHOCTH IIPOTEKaHUS peaKMil HOHHOI'O OOMEHa;

— OKMCJIUTENSI U BOCCTAHOBUTEIIS.

Cocmasnenue:

— CXEM CTPOEHHMS MOJIEKYJT BEIIECTB, 0OPa30BaHHBIX Pa3HbIMU
BU/IaMHU XMMHUUECKUX CBSI3EH;

— (opMyn HEOPTaHUYECKHX COSTMHEHUH M3y4eHHBIX KJIACCOB;
— YpaBHEHMI XUMUYECKUX PEAKLHIL, B TOM YHUCIIE
COOTBETCTBYIOLIHX IOCIIEIOBATENFHOCTH («ILIETIOYKE))
MpeBpaIleHNl HEOPTaHNYECKUX BEIECTB Pa3INYHBIX KIIACCOB;
— MOJIHBIX U COKPAILICHHBIX HOHHBIX YpaBHEHU;

— YpaBHEHHH OKHCIIUTENIb-BOCCTAHOBUTEIBHbBIX PEaKIUiL.
besonacnoe obpawenue ¢ XUMITYECKOH MOCYHOH 1
nmabopaTopHEIM 000pyIOBaHUEM, COOMOCHIE TIPABUI
Oe3omacHoil paboTHI IPH MTPOBEIEHUH OIBITOB.

IIposedenue xumuuecko2o IKCnepuUMeHma.

- IPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaCCOBOM 10JIel
PacTBOPEHHOT'O BEIECTBA;

— MOATBEPKIAIOMIETO KAYECTBEHHBIH COCTAaB M XMMHUECKHE
CBOICTBA M3Y4EHHBIX KJIACCOB HEOPTAHUIECKUX BEIECTB;

— TIO TIONTYYCHUIO, COOMPAHUIO U PaCTIO3HABAHUIO Ta3000pa3HBIX
BEIIEeCTB (KHUCIOPOAa , BOAOPOA, YTIEKUCIOro Ta3a, aMMHaKa);
— 10 OTPENIENICHHIO XJIOpU/-, Cyb(daT-, KapOOHAT-NOHOB U HOHA




CBOMCTBAMU. BblnonHAmMb pacyeTsl
10 XUMUYECKUM (opMyIaM U
YpaBHEHUSIM peaKuid,
IPOTEKAIOIINX C YYaCTHEM CEepBI.
IIposooumy, Habarooames N
ONnuUCHI6amMb XUMUYECKUN
9KCHEPUMEHT I10 TOPEHUIO CEPBI
Ha BO3/yX€ U B KHCIIOPOJIE C
COOJIIOZICHNEM TTPABHUJI TEXHUKH
6€301acCHOCTH.

41

CepoBonopox u cynbhust

(1 1)

09.02

Xapaxmepu3zoeamu cOCTaB,
(1)I/IBI/I‘ICCKI/IC U XUMHUYCCKHUEC
CBOMCTBA, IIOJIy4CHHE

Y IIPUMEHEHUE COCTUHEHUN CEPBI
C MCIIOJIB30BAHUEM PYCCKOrO
(poaHOro) SA3BIKA U SI3bIKA XUMHH.
Ha3zvieams coeqUHEHUS CEPBI 110
bopmyne u cocmagname
(hopMyJTBI TTO UX HA3BAHUIO.
Cocmasnsams MOJIEKYISIPHBIE U
VOHHBIE YPAaBHEHUS PEAKLIMM,
XapaKTEepU3YyIOLIUE XUMUYECKHE
CBOMCTBA COEIMHEHU CEPBHI.
Onucwvigams POLECCHI
OKHCJIEHUS-BOCCTAaHOBJICHUS,
onpeoensims OKUCIUTENb H
BOCCTAHOBUTEIb U COCMABIAMb
9JIEKTPOHHBIN OaaHc.
Ycmanasnueams npuarHHO-
CJIEICTBEHHBIE CBSI3U MEXTY
XUMHUYECKOU CBS3bI0, TUIIOM
KPUCTAJUTMYECKON PeIeTKN
COEJIMHEHMH cepbl, UX
(pU3MUECKUMU U XUMUYECKUMHU
CBOMCTBaMHU.

aMMOHMSI C TIOMOIIbIO0 KAYECTBEHHBIX PEaKIIuil.

Buiuucnenue:

— MacCOBOM JIOJIM XUMHUYECKOT0 JIEeMEHTa 1o (opMyIie
COEJTMHEHUS JIsl OLIEHKU X MPAKTUYECKOW 3HAUUMOCTH;

— MAaccOBOM JI0JI BEIIECTBA B PACTBOPE;

— 00BEMHOM JTOTM KOMIIOHCHTA Ta30BOM CMECH;

— KOJIMYECTBA BEIECTBA, 00hEMa WIIM MacChl BEIIECTBA IO
KOJIMYECTBY BEIIECTBA, 00BEMY HJIM MAaCCEe PEarcHTOB FIIH
MPOAYKTOB PEAKITHH.

Hcnonvzosanue npuobpemennix 3Hanull u yMeHuil 6
NPAKMU4ecKoll 0esimebHOCIU U NOBCEOHEBHOU ICUSHU!

— 17151 6E30MacHOro OOPAIICHHS C BEIIECTBAMU U MaTepUaiaMH B
MOBCEJHEBHOM KMU3HU M TPAMOTHOT'O OKa3aHUs NEPBOU MOMOIIHU
P OXKOTax KUCIOTaMU U IIeJI0YaMu;

— JUIsl OOBSICHEHUS! OT/IETbHBIX (haKTOB U MPUPOIHBIX SBICHUIH;
— TSI KPUTHYIECKOM OLIEHKH UH(OPMAITHK O BEIeCTBaX,
UCIOJIb3YEMBIX B OBITY.

Ananu3z u oyenxa MOCIEACTBUN TSI OKPY>KAIOILIEH Cpesl
OBITOBOI 1 IPOU3BOACTBEHHOH IS TEIFHOCTH YEJIOBEKA,
CBSI3aHHOM C TIOJIyYEHHEM U TIepepadOTKOii BEILIECTB.
Ilposedenue onepayuti ¢ UICTIONH30BAaHUEM HarPEBaHUS,
OTCTauBaHusl, PUIBTPOBAHUS, BBITAPUBAHUS; TIOJYICHUS,
coOMpaHusi, pacro3HaBaHKs BEIECTB, U3TOTOBICHUST MOJIENIEH
MOJIEKYL.

— Cobmodenue IpaBUIl TEXHUKH 0E30MACHOCTH MPU TIPOBEICHUN
XUMHYECKOT 0 KCIIEPUMEHTA;

— oKa3amue TIEPBON TIOMOIIX IIPU OKOTax, Mope3ax u
XUMHIYECKHUX TPaBMax.




42-43

Kucnoponnsie
COeTMHEHUSI cepbl (24)

12.02,16.02

Xapaxkmepuzosams COCTaB,
(u3nUecKne 1 XUMHUIECKHe
CBOMCTBA KaK 3JIEKTPOJINTA
CEPHOM KHUCIIOTHI €
UCIIO0JIb30BAaHUEM PYCCKOTO
(pomHOro) SA3bIKA U SI3bIKA XUMUH.
Cocmagnsams MOJIEKYISIPHBIE U
VOHHBIE YPaBHEHUS PEAKIIHA,
XapaKTEePU3YIOIUX XUMUIECKHE
CBOMCTBA COEAUHEHMI CEpBI U
CEpPHOM KHUCIIOTHI.

Onucvlgams 001aCTH IPUMEHEHHS
CEPHON KHCIIOTBHI B HAPOJAHOM
XO034MCTBE.

IIposooums, Hab0oams u
OnuUCvLIBAMb XUMUYECKNUN
JKCIIEPUMEHT, XapaKTEPU3 YOI
XMMHYECKHE CBOMCTBA CEPHOMN
KHCJIOTBI KaK 3JIEKTPOJINTA, C
COOJTIOZICHNEM TIPABHJT TEXHUKH
6e30macHOCTH.

Pacnosnasame cynbhar-noHsl

44

Azor (14)

19.02

Xapaxkmepuzosams CTpOEHUE,
¢bu3nveckne 1 XMMU4YEeCKue
CBOWCTBA, OIYYEHHE U
IPUMEHEHHUE a30Ta C
UCIOJIb30BAaHUEM PYCCKOIO
(poaHOro) SA3BIKA U SI3bIKA XUMHH.
Ha3zvieams coenuuenuns a3ora 1no
hopmyne u cocmasnamo
(hopMyJIBI 110 UX HA3BAHUIO.
Yemanasenusams npuarHHO-
CIIEICTBEHHBIE CBSI3U MEXTY
CTPOCHHEM aTOMa U MOJIEKYJIbI,
BUJIOM XUMUYECKOU CBS3H, TUIIOM




KPUCTAIIMUECKON PEIIeTKH a30Ta
U ero (pu3u4ecKkuMu u
XUMHYECKUMHU CBOWCTBAMHU.
Buvinonnamu pacuersl o
XUMHUYECKUM (OopMyaM U
YpaBHEHUSIM PEaKIUH,
IPOTEKAIOIIMX C yYaCTHEM a30Ta.

45-46

AMMUaK 1 €ero CBOMCTBA.
Coit aMMOHUS
(2 4)

26.02,01.03

Xapaxkmepuzosams COCTaB,
CTpOEHHE MOJIEKYJIbI, PU3HUECKHE
1 XMMHYECKHE CBOICTBA,
IMOJTYUCHHUE U IPUMCHCHHUE
aMMHaKa C UCIOJIb30BaHUEM
PYCCKOro (POIHOTO) SI3bIKA U
SI3bIKA XUMUH.

Has3vieamwv conu aMMOHHS 110
(bopmynam u cocmagname
(OpMYIIBI 11O X HA3BAHUSM.
3anucvieames MONEKYISPHBIE U
MOHHBIC YPAaBHEHHS PEaKLUH,
XapaKTEepHU3YIOLIHe XUMUIECKUE
CBOMCTBa aMMHAKa U COJEN
AMMOHHSL.

Cocmasnsims ypaBHEHUS
OKHCITUTEIbHO-
BOCCTaHOBHUTEJBHBIX PEAKIUIl C
y4acTHEM aMMHaKa ¢ TIOMOIIbIO
9JIEKTPOHHOT O OallaHca.
Yemanasnusams npuauHHO-
CIJICZICTBEHHBIE CBS3H MEXKIY
BUJAMHU XUMHUYECKHX CBS3EH,
TUNAMU KPUCTAIUTHYECKHX
PEIIETOK aMMHUaKa H COJeH
AMMOHHS

U X QU3MYECKHUMU U
XUMHYECKUMHU CBOWCTBAMHU.




IIposooumy, Habarooames N
OnuUCHl6amb XUMUYECKUN
9KCIEPUMEHT 10 paclo3HaBAHUIO
HMOHOB aMMOHHUS C COOJIIOJICHUEM
IPaBUJI TEXHUKH O€30MaCHOCTH.
Buvinonuamu pacuersl o
XUMHUYECKUM (OpMyTaM U
YpaBHEHUSIM PEaKIUH,
IPOTEKAIOIINX C yYaCTHEM
aMMHaKa.

47-48

Kucnopoaconepxaiune
coeiMHeHus a3ota (2 u)

04.03,11.03

Xapaxmepu3zoeamu cOCTaB,
(u3HUecKne 1 XUMUIECKHE
CBOMCTBA, IIOJy4YECHUE U
MPUMEHEHNE OKCHJIOB a30Ta C
UCIOJIb30BAaHUEM PYCCKOIO
(poaHOro) A3BIKA U SI3bIKA XUMHH.
Cocmasnsams MOJNEKYISIPHBIE
VOHHBIE YPAaBHEHUS PEAKIIMM,
XapaKTEepPU3YIOLNE XUMUYECKHE
CBOMCTBA OKCUIOB a30Ta.
Ycmanasnusams IpuUrHHO-
CIIEICTBEHHBIE CBSI3U MEXTY
BHUJIOM XUMHUYECKOW CBS3H, TUIIOM
KPHUCTAIUTHYECKON PEIIeTKH
OKCHJIOB a30Ta U UX (PU3NIECKUMHU
Y XUMUYECKUMH CBONCTBaMH.
Xapaxmepuzoeams coCcTaB,
¢du3nveckne 1 XUMUYeCKHe
CBOMCTBA KaK 3JIEKTPOJINTA,
IPUMEHEHHUE a30THOW KHUCIIOTHI €
UCIOJIb30BAaHUEM PYCCKOIO
(ponHOro) sA3bIKa U SI3bIKa XUMUHU.
3anucvieames MOAEKYISPHBIE U
MOHHBIE YPaBHEHUS PEAKIIMH,
XapaKkTepU3YyIOLUE XUMUYECKHE




CBOMCTBa a30THOM KUCJIOTBI KaKk
JJIEKTPOJINTA.

IIposooumy, Habaro0ames N
oOnucHl6amb XUMUYECKUN
JKCIIEPUMEHT, XapaKTePU3YIOIIUH
CBOICTBa a30THOM KHCIOTHI KaKk
9JIEKTPOIUTA, C COOITIOIEHUEM
IPaBUJI TEXHUKH O0€30MaCHOCTH.

49

®ochop. Coennnenus
dochopa. [Tonsitre o
dochopHBIX yrnoOpeHUsIX

(1 1)

15.03

Xapakmepuzoeams CTpOEHHE,
AJIOTPOIHNIO, PU3NYECKUE U
XMMHYECKHE CBOMCTBA,
NOJTY4YCHUE U IPUMEHECHUE
¢dochopa ¢ ucnoapzoBaHNEM
PYCCKOro (POIHOTO) SI3bIKA U
SI3bIKa XUMHU.

CaMOCTOATENEHO OnuUChi8amy
cBoiicTBa okcuaa ¢pocdopa (V)
KaK KUCIIOTHOTO OKCHJIA 1
cBoiicTBa opTodochopHOi
KHCJIOTBI.

Hnnrocmpupoeams 3TN CBONCTBA
YPaBHEHHUSMH COOTBETCTBYIOLINX
peaKuui.

IIposooums, Habrooamos N
ONUCHI6AMb XUMUYECKUN
9KCHEPUMEHT C COONIOICHIEM
NPaBUJI TEXHUKH O€30MaCHOCTH.
Pacnosnasamv docdar-HOHBL

50

VYraepon (1 9)

18.03

Xapakmepuzosams CTpOCHHE,
AIJIOTPOIHUIO, (PU3UUECKUE U
XHUMHUYECKHE CBOMCTBA,
NOJTYYEeHUE U IPUMEHEHUE
amMop(HOro yriepoja u ero
COPTOB C HCIIOJIb30BAaHHEM
PYCCKOTO (POHOT0) S3bIKA U




SI3bIKA XUMHH.
Cpaenugams CTpOCHUE U
CBOICTBa anMasa 1 rpaura.
Onucvléams OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbIE CBONCTBA
yriepoaa.

Ilposooumyw, Habaro0ames 1
ONnuUCHI6amMb XUMUYECKUN
9KCIIEPUMEHT C COOJTIOIECHUEM
IPaBUJI TEXHUKH O0€30MaCHOCTH.

51

Oxkcunsl yriaepoaa

(1 1)

22.03

Xapakmepuzoeamp COCTaB,
(busnyecKkrue U XUMUYECKUE
CBOMCTBA, IIOJy4YECHUE U
NPUMEHEHHE OKCHJIOB yriiepo/a ¢
UCTIOJIb30BAHUEM PYCCKOTO SI3bIKa
U SI3bIKA XUMHH.

Yemanasnusams npuauHHO-
CIJICZICTBEHHBIE CBSA3H MEXIY
BUJAMHU XUMHUYECKHUX CBS3€H,
TUIAMU KPUCTAIUTHYECKUX
PELIETOK OKCUIOB YIiepoa, UX
(U3NIECKUMHU U XUMUYECKUMHU
CBOMCTBaMH,

a TaKXKe MPUMEHEHHEM.
Cobarooams TipaBUiIa TEXHUKH
0e301acHOCTH MPU
UCIIOJIb30BaHUH TIEYHOTO
OTOIJICHUSI.

Oxa3zvleamsb TIEPBYIO TIOMOIIb IPU
OTPAaBJICHUU yrapHBIM ra3oM.
Ilposooumv, nHabawoamos N
OnUCHIBaAMb XUMAYECKHN
9KCIEPUMEHT C COONIOICHIEM
NPaBUJI TEXHUKH 0€30MaCHOCTH.

52

Kpemuuii (1 4)

01.04

Xapaxkmepusoeamv CTpOCHHE




aTOMOB U KpUCTAJIJIOB,
¢u3nyeckue U XMMUYEeCKue
CBOWCTBA, IIOTY4YECHHE U
IIPUMEHEHUE KPEMHHUS C
UCIIOIb30BAHUEM PYCCKOIO
(poaHOro) sA3bIKA U SA3bIKA XUMUH.
Ycmanasenuseams TpUUUHHO-
CJIEACTBEHHBIE CBSI3U MEXTY
CTPOCHHEM aTOMa, BUAOM
XUMHUYECKOU CBSI3U, TUIIOM
KPUCTaJUINYECKON PEIIETKH
KPEMHUS, ero pU3nIecKUMHU U
XUMHYECKHMU CBOMCTBAMHU.
Buvinoansame pacuerst mo
XUMHAYECKUM (OpMyNaM U
YPaBHEHUSAM PEAKINH,
IIPOTEKAIOIINX C Y4aCTHEM
KPEMHUS U €70 COCTMHEHNN.

53

[TpakTidaeckas padora Ned
«[Tony4yeHue ra3oB u
pelieHue
9KCIIEPUMEHTAIbHBIX
3aJa4 1o TeMe
«HemeTtaisl».

(1 9)

05.04

BeimonHsTh OKCIICPUMCHT I10 TEME

54

O0001IeHne 1Mo TeEME
«HemeTtaswasr» (1 4)

08.04

IIpo6ooums oLleHKY COOCTBEHHBIX
JOCTUKEHHUU B YCBOCHUH TEMBI.
Koppexmuposamb cBou 3HaHUs B
COOTBETCTBHH C IUIAHUPYEMBIM
pe3yJIbTaTOM.

Tlonyuams XUMUYECKYIO
UH(pOpMAIIHU U3 PA3TUUHBIX
MCTOYHHKOB.

IIpeocmasnsims MHPOPMALIKIO 110
TeMe




«HemeTaniel» B BUjIE TaOIMNIIL,
CXE€M, OIIOPHOT0 KOHCIIEKTa, B TOM
YKCIIe ¢ MPUMEHEHUEM CPEJICTB
HKT.

95 KontponbHas padora 12.04 KoHTpoJb U CaMOKOHTPOITh
Ne 4 o Teme W3YYEHHBIX MIOHATUN U YMEHUH.
«Hemerammsn (1 1)
TEMA NeS. Kparkue cBeJieHHsI 00 OpraHnYecKnX coeqnHeHusix (44).
56-57 | YraeBomopombi(24) 15.04,19.04 XapaxTepu3oBath 0OCOOCHHOCTH JInunoctunie YYI k Teme Ne 5
coCTaBa ¥ cBoiicTB YB. PaznuyaTs | — 3HaHue u noHumarue: OCHOBHBIX HCTOPHIECKHX COOBITHIA,
HpC}IGJ‘IBHBIe u HereJIeJ'IBHI:Ie yB CBA3aHHBIX C pa3BI/ITI/IeuM XI/IN{‘I/II/I, JIOCTI/I()KGHI/II/I B o0y1acTH XI/IMI)/II/I u
KYJIbTYPHBIX TpaJUIIUN CBOCU CTPAHBI (B TOM YUCJIC HAYIHBIX )]
Ha3sbiBaTh 1 3anuchIBaTh N
B 06HleMI/IpOB])IX JOCTHXKCHUU B O6J'laCTI/I XHUMHH,; OCHOBHBIX
dopmyer VB. [IPUHLIAIIOB U MPABUJI OTHOLIEHUS K IIPUPOJIE; OCHOB 310pPOBOIO
58 Kucnoponconepxaiime 22.04 XapakTepu30BaTh CIUPTHI KaK 00pasa KHU3HH 1 310POBbECOSPEraOIIIX TEXHOIOTHIA; IPABHII
OPraHHU4YCCKHC KHCIIOpOACOACPKAIINAC MOBEJCHUS B YPE3BBIUYANHBIX CUTYyaLUsX, CBA3aHHBIX C
coenuHeHnsI( 1) OpraHMYecKUe COeIUHEHHS, BO3JICCTBHEM Pa3IMYIHBIX BEIIECTB; OCHOBHBIX MPAB U
KnaCCI/chI/IHI/IpOBaTL WX TIO 0053aHHOCTEH TpakIaHMHA (B TOM YHCIe 00yJIaromerocs),
CBSI3@HHBIX C JIMYHOCTHBIM, NPO(ECCHOHAIBHBIM M KH3HEHHBIM
aTOMHOCTH. XapaKTepPU30BaTh > 1P (11
CaMOOIIPE/IeTIEHHEM; COLIMATbHON 3HAUMMOCTH U COJEPIKaHHs
KHCIIOTBI KaK npoeccuii, CBI3aHHBIX C XUMHUEIT;
KUCIIOpOACOACPIKAILNEC — uysCcmeo 20pdocmil 3a POCCHICKYI0 XHMHYECKYIO HAyKy U
OpraHn4cCKUC COCANHCHU . JOCTIDKEHHSI YUEHBIX; YBa)KEHHE U TPUHATHE TOCTHKCHUHN
HaspiBaTh BakHEHIINE XUMUH; JTI000Bb 1 OepeKHOE OTHOLICHHE K IPUPOJIE; YBAXKCHHE U
TIPEICTABHTENN. y4eT MHEHHUH OKPY)KAOIHX K JINIHBIM JOCTIDKECHHUSM B H3YUECHHU
59 AsoTcozepxariue 26.04 XapaxTepru30oBaTh aMHUHBI KaK XAMun;
— npusHanue UEHHOCTH COOCTBEHHOTO 310POBbS U 30POBbSI
OpraHh4YecKue COJEpIKAIINE AMUHOTPYIIITY

coeaunenus (1 9)

OPraHUYECKUE COEIUHEHHUS.
XapakTepu30BaTh aMUHOKHCIIOTHI
Kak aMm(pOoTepHbIE COeTUHEHHUSI.
OnuceIBaTh TpU CTPYKTYPBI
OETKOBOW MOJIEKYIIbI.
Pacnio3snaBaTh O€NKH C TOMOLIBIO
LBETHBIX pPEaKLUi.

OKPY’KaIOIIHX JIFOJeH; He0OXOIUMOCTH CaMOBBIPAKEHUS,
camopean3auu

Metanpeamertnbie Y Y/l k teme NeS

— npumeHeHue OCHOBHBIX METONIOB ITO3HAHMS (HAOIIIOCHNS,
SKCIIEPUMEHTA, MOAETHPOBAHUS, H3MEPEHHUS U T. [I.) IUIS
W3Y4eHUS XUMHIECKAX O0BEKTOB;

— UCNONb306aHUe OCHOBHBIX JIOTHIECKIX OIEpaIiii (aHamm3a,
CHHTE3a, CpaBHEHHUsI, 0000IICHMS, TOKa3aTeIbCTBA,
CHCTEeMaTH3aINH, KITACCU(PHUKAIINT | Jp.) TIPH U3YICHUN
XHUMHUYECKHX OOBEKTOB;

— opmyauposarue BHIBOJIOB U YMO3AKITIOUCHUH 13




HaOJIOJICHUH M N3YYEHHBIX XMMUUECKHX 3aKOHOMEPHOCTEH;

— npoecHO3Upo6aHue CBONCTB BELIECTB HA OCHOBE 3HAHUSA UX
COCTaBa M CTPOEHMUs, a TaK)Ke YCTAaHOBJICHUS aHAJIOTUY;

— ¢hopmynuposanue e, TUIIOTE3 U MyTEH MIPOBEPKH UX
HUCTUHHOCTH;

— onpedenenue 1eneil u 3a1a4 yueOHOH U UCCIIe10BATENbCKOM
JIESITeIbHOCTU M MyTel MX JOCTHKEHUS;

— packpsimue TPUIHMHHO-CIIEICTBEHHBIX CBA3EH MEXIY
COCTaBOM, CTPOCHHEM, CBOMCTBaMHU, IPUMEHEHHEM,
HaXOXKIECHHUEM B MIPUPOJIE U MOITY4YEHUEM BaXKHEHUIIINX
XUMHYECKHX BEIIECTB;

— yMeHue OpPTraHU30BBIBATh Y4€OHOE COTPYIHUYECTBO U
COBMECTHYIO EATEIBHOCTD C YIUTENEM U CBEpPCTHUKAMU;
paboTaTh MHAWBUIYAIBHO U B TPYIIIIE;

— apeymenmayusi COOCTBEHHOH MO3UIUH U €€ KOPPEKTUPOBKA B
XO0Jie AUCKYCCHH 110 MaTepHrajaM XUMHUYECKOTO COJEPKAHUS;
— YMeHue COOTHOCUTh CBOM JICUCTBUS C INTAHUPYEMBIMU
pe3yJibTaTaMH, OCYILECTBIISITh KOHTPOJIb CBOEH IESITENbHOCTH B
HpoLecce JOCTHKEHUS pe3yIIbTaTa, ONPEIeiiTh CIOCOObI
JICUCTBHUI B paMKax MpeIOKEHHBIX YCIOBHA U TpeOOBaHUIA,
KOPPEKTHPOBaTh CBOU JEHCTBUS B COOTBETCTBUU C
M3MEHSIIOIIEHCS CUTYyaluen;

— yMeHue OLIEHUBATh NIPABUIIBHOCTD BBIIIOIIHEHUS

y4eOHOH 3a1aul, COOCTBEHHBIE BO3SMOXHOCTH €€ PEeLICHHS;

— 61a0eHue OCHOBAaMH CaMOKOHTPOJISI, CAMOOLIEHKH, ITPUHSTHUS
pELICHHIA U OCYIIECTBIICHHSI OCO3HAHHOI'O BBIOOpA B y4eOHOI 1
MIO3HABATEJIbHOH JeATEbHOCTH;

— yMeHue co3/1aBaTh, IPUMEHATH U MIPEOOPA30BHIBATH 3HAKH U
CHMBOJIBI, MOJICITH X CXEMBI /ISl pELICHHS YIEOHbIX U
MO3HABATENIbHBIX 33/1aY;

— yMeHue OCO3HaHHO MCIIOJIb30BATh PEUCBHIE CPEICTBA B
COOTBETCTBHH C 3a/laueii KOMMYHHKAIIIH IJIs1 BBIPQKEHUS CBOUX
YYBCTB, MBICIIEH 1 MOTPEOHOCTEH; MITAHUPOBAHUSA U PETYIISAIIN
CBOCH IeATENbHOCTH; BIaICHUE YCTHOW U MUCbMEHHOMN pEYbIo,
MOHOJIOTHYECKOM KOHTEKCTHOM PEYbIO;

— ¢hopmuposanue n pa3BUTHE HKOIOTHIECKOTO MBIIIICHHS,
YMEHHE IPUMEHSTh €r0 B TI03HABATEIbHONW, KOMMYHUKaTHBHOM,
COLMAIEHOW TIPaKTHKE U PO eCcCHOHATBHOMN

OpPHEHTALVIH.

Ipeamernbie YY ]I k Teme NeS




XapaKTEpU30BaThb B3aMMOCBA3b MEXKAY COCTAaBOM, CTPOCHUCM U
CBOMCTBaMU MCTAJUIOB; HAa3bIBATb OPIraHUYCCKUEC BEIICCTBA 110 UX
Q)opMyﬂe: MCTaH, 3TaH, 9TUJICH, MCTAaHOJI, 3TaHOJI, TJIMIICPUH,
YKCYCHad KHUCJI0Ta, aMUHOYKCYCHasA KUCJI10Ta, CTCapruHOBast
KHUCJIOTA, OJICMHOBAs KUCJIOTA, TJIFOKO3a,; OIPCACIIATh
BO3MOXHOCTb IPOTCKAHUA peaKuMﬁ HCKOTOPBIX Hpe[[CTaBI/ITeJ'IeI\/‘I
OpPraHN4CCKUX BECIIECTB C KUCIOPOAOM, BOAOPOAOM, METAJIJIaMU,
OCHOBAHHUAMMU, IraJIOTCHAMU; TPAMOTHO 06paL[IaTI)CSI C BCIIECTBAMU
B TMOBCEIHEBHOM JKM3HHU.

TEMA Ne 6. O60011eHre 3HAHUI 0 XMMHUH 32 Kypc 0CHOBHOIi mKkobl. [ToaroroBka k OI'D (74acoB)

60 Bemectra (1) 03.05 IIpeocmasnsims THPOPMAITUIO
o TeMe «Buapl XUMHYECKHUX
CBSI3€H W THIIBI
KPUCTAJUTMYECKUX PEIICTOK,
«I13 «IICXD». BzanmMocBsI3b
CTPOCHHS M CBOMCTB BEIICCTBY
B BUJIC TAOJIHII, CXCM,
OTIOPHOTO KOHCIIEKTA,
B TOM YHCJIC C TPUMEHEHUEM
cpeactB UKT. Buinonname
TECTOBBIC 33JIAHMS T10 TEME
61-62 | Kmaccudukamms 06.05,13.05 [IpencrarnsaTe nHGOpPMAIHIO 11O
XUMHUYECKUX PEAKIUH 110 teme «Knaccudukanuys
Pa3IMYHBIM IPU3HAKAM. XUMHUYECKUX PEAKIUID» TI0
CKOpOCTh XUMUYECKUX Pa3IMYHBIM MPU3HAKAM.
peaxiuit (24) CKOpOCTh XMUMHYECKOU PEAKIIHH.
BrIMOTHATE TECTOBBIC 3a1aHMS.
63 IIpomexyrounas 17.05 KoHTpoap 1 caMOKOHTPOJIB
aTTecTaIus W3YYEHHBIX TOHITHIA U yMEHUMN
(TecTupoBaHue)

(1)

JInunocTHbIe YY /I kK Teme Ne 6

— 3HAHUe U NOHUMAaHUe: OCHOBHBIX HCTOPHUYECKUX COOBITHIA,
CBA3aHHBIX C Pa3BUTUEM XUMMUHU, JIOCTH)KGHHﬁ B O6J'IaCTI/I XUMHHU U
KYJIBTYPHBIX TPaJHULUi CBOCH CTpaHBI (B TOM YHCIIE HAYIHBIX);
00IIEMHUPOBHIX TOCTIKEHUH B 001aCTH XUMHH; OCHOBHBIX
MIPUHIIMIIOB ¥ MIPAaBUJI OTHOLIEHHSA K MIPUPOJIE; OCHOB 370POBOI0
o0pa3a KU3HH U 3/J0pOBbecOeperaroInux TeXHOIOT Uil; TPAaBUIT
MOBEZICHUS B YPE3BbIUAHBIX CHUTYalLlUsIX, CBI3aHHBIX C
BO3ZCHCTBUEM PA3IMYHBIX BEIIECTB; OCHOBHBIX IIPaB U
00s13aHHOCTE TpaXKIaHUHA (B TOM YHCIIE 00yJaIOIIerocs),
CBSI3aHHBIX C JITYHOCTHBIM, NTPO(ECCHOHAIBLHBIM U )KU3HEHHBIM
caMmooIIpe/ieNIeHIeM; COLIMAIbHON 3HAYMMOCTH M COJEPKAHUS
npodeccuii, CBI3aHHBIX C XUMHUEIT;

— 4y8cmeo 2opdocmu 3a POCCUICKYI0 XUMHUYIECKYIO HAYKY U
JIOCTIDKEHUSI YUEHBIX;, YBaXKEHUE U IPUHITHE TOCTIKCHUH
XUMHH; TF000Bb U OEPEeKHOE OTHOIICHUE K MPHUPOJIE; YBAKCHUE U
y4eT MHEHUH OKPYKAIOMIUX K JIMYHBIM JOCTIKCHUSAM B U3yICHUHN
XUMUH;

— npu3Hanue TEHHOCTH COOCTBEHHOT O 3/10POBBS U 37J0POBBS
OKPY>KaIOIIHX JTFOAeH; He0OXOIMMOCTH CaMOBBIPaKEHUS,
camopeai3alii, COIMAIbHOTO MPU3HAHNUS;

C U3MEHSIOLLEICS CUTYalUEl;

— YMeHue OLICHUBATH NPABIIHHOCTh BHITIOMHEHUS YI€OHOH
3a/1a4n, COOCTBEHHBIC BO3SMOKHOCTH €€ PEIICHHUS;

— @1adeHue OCHOBAaMH CAMOKOHTPOJISI, CAMOOILICHKH, TIPHHSTHUS
PEIICHUH U OCYIIECTBICHUS OCO3HAHHOT'O BEIOOpa B YUEOHOI 1




64-66

OCHOBBI HEOPraHUYECKOI
XuUMHH (3 1)

20.05,24.05

XHUMHYECKUE CBOMCTBA ITPOCTHIX
BEILIECTB. XapaKTEPHbIE
XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHWYECKHUX BEIIECTB.

MO3HABATENIBHOM JIeATEIEHOCTH,

— YMeHue co3lIaBaTh, IPUMCHATh U MIPEOOPa30BLIBATh 3HAKU U
CHUMBOJTBI, MOJICJTH Y CXEMBI JIJIS PEIICHUS YICOHBIX U
MMO3HABATENBHBIX 3a/1a4;

— CMBICIIOBOE YTEHHE;

— YMeHue 0CO3HaHHO UCIIOJIb30BaTh PEUEBBIC CPEICTBA B
COOTBETCTBHH C 33aJaucii KOMMYHHUKAIIUU JJIs1 BBIPAKEHHS CBOUX
YYBCTB, MBICJICH U TIOTPEOHOCTEH; MIIAaHUPOBAHUS U PETYIIAIIUN
CBOCH JICATEILHOCTH; BJIAJICHAC YCTHOM U IMCHMEHHOM PEUBIO,
MOHOJIOTHYECKOW KOHTEKCTHOW PEUbIo;

— YMeHue UCTIONb30BaTh MH(POPMAIMOHHO-KOMM YHUKAIIMOHHBIC
TCXHOJIOT'HH, pa3BI/ITI/Ie MOTHBAIIUU K OBJIaJJCHUIO KyJ'IBTypOﬁ
AKTHUBHOI'O I10JIb30BaAHUA CJ'IOBapﬂMI/I u llpyFI/IMI/I IOUCKOBbBIMHU
CHUCTEMAaMU;

— popmuposanue v Pa3BUTHE IKOJIOTHUESCKOTO MBIILICHHS,
yMeHI/Ie HpI/IMeHﬂTB €ro B HOSHaBaTeJ'IBHOﬁ, KOMMyHHKaTHBHOﬁ,
COIMAJIBHO TPAKTHKE U PO ECCHOHATLHON OPHEHTAIHH.
Metanpeametnslie YY/]I k Teme Ne6

— npumeHeHue OCHOBHBIX METOJIOB IIO3HAHUS (HAOIIOACHUS,
AKCTIIEPUMEHTA, MOJICTTUPOBAHIS, U3MEPEHUS U T. 11.) A
U3YYCHHSI XUMHYECKUX OOBEKTOB;

— UCNONb3068aHIe OCHOBHBIX JIOTHUECKUX OTepanuii (aHanu3a,
CHHTEe3a, CpaBHEeHHs, 0000IIEH s, I0Ka3aTeNbCTBA,
CHCTeMaTH3alnH, KI1acCH()DUKALNK U JIP.) PH U3Y4SHUU
XAMHUYECKHX O0OBEKTOB;

— ¢opmynuposanue BHIBOJIOB U YMO3AKIIIOUSHHUI N3 HAOIIOACHUI
U M3yYCHHBIX XUMHYECKIX 3aKOHOMEPHOCTEH;

— NPOSHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHUS UX
COCTaBa ¥ CTPOCHMUS, a TAK)KE YCTAHOBIICHHS aHAJIOTUH;

— popmynuposanue NAEH, TUIIOTE3 U IMyTeH MPOBEPKH X
HWCTUHHOCTH,

— onpedeneHue TICNEH U 3a/1a4 yIeOHON M UCCIIeI0BATENhCKON
JIESITEIBbHOCTH ¥ ITyTEH MX JOCTHKEHUS;

— packpulimue TIPAYUHHO-CIIEJICTBEHHBIX CBSI3eH MEXITY
COCTaBOM, CTPOCHHEM, CBOHCTBAMH, IPUMEHEHHEM,
HaXOXKICHUEM B IPUPOJIE U TIOTYICHUEM BaYKHEUIITHX
XMMMUYECKHX BEILECTB.

Ipeamernbie YY/I k Teme Ne6

-OBJIaICHUC OCHOBaAMH XAMIYSCKON T'PaMOTHOCTH:
CIIOCOOHOCTBIO AHAJIM3UPOBATh U 00BEKTUBHO OIICHUBATH




JKU3HEHHBIE CHTYaIlMH, CBA3aHHbIE C XUMHUEH, HABBIKAMHU
0e30macHOro OOpalleHus C BEIECTBAMH, UCTIONB3YEMBIMHU B
MOBCETHEBHOMN JKU3HK; YMEHUEM aHAJTU3UPOBATH U ITAHUPOBATH
9KOJIOrHYECKH O€30MacHOE MOBEEHHUE B IEISIX COXPaHEHHSI
3/I0POBBSI U OKPY’KAIOIIEH CPEJIbI;

- (hopMHPOBAHHE YMEHHIA YCTAHABIUBATE CBSI3U MEXKIY PEabHO
HaOJTI0TaeMBbIMUA XUMUYCCKUMH SIBJICHUSMH U MTPOIIECCAMH,
MPOUCXOSIIUMH B MEKPOMUPE, OOBSCHITH MIPUIHHBI
MHOT000pa3us BEIIeCTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa U
CTPOEHHSI, a TAK)KE 3aBUCUMOCTh PUMEHEHUS BEILIECTB OT UX
CBOHNCTB;

B noszHaBaTenbHOM chepe:

3nanue (MOHUMAHHE): - XUMHYECKO CHMBOJIUKH: 3HAKOB
XAMHYECKUX 3JIEMEHTOB, (OPMYIT XUMHUECKUX BEIIECTB,
YPaBHEHHUI XUMHUYECKHUX PEaKLMH;

-Ba)KHEHIIMX XMMHUYCCKUX MOHATHH: BEIISCTBO, XUMHUUYECCKUN
3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIC aTOMHAs U
MOJICKYJISIpHAsI MacChl, HOH, KATHOH, aHUOH, XUMHUYECKas! CBSI3b,
ANEKTPOOTPULIATETIEHOCTh, BaJICHTHOCTb, CTCIIEHb OKHUCIICHUS,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIH 00beM, PacTBOPBHI,
ANIEKTPONIUTHI U HEAJIEKTPOJIUTHI, IICKTPOTUTHICCKAS
JIMCCOIMALINS, OKUCIIMTENL U BOCCTAHOBHTEID, OKHCIIEHUE 1
BOCCTaHOBJICHHE, TEITOBOI A3 (PEKT peakiuu, OCHOBHBIE THITBI
peakuuii B HEOPraHU4eCKOW XUMUM;

- (hopMYITUPOBOK OCHOBHBIX 3aKOHOB U TEOPHH XUMHUH: aTOMHO-
MOJIEKYJSIPHOTO YU€HMs]; 3aKOHOB COXPAaHEHHUS] MACChI BEIIECTB,
MIOCTOSIHCTBA COCTaBa BEILIECTB, ABorazapo; Ilepnoandaeckoro
3akoHa [[. 1. MeHnneneeBa; TEOpUU CTPOECHUSI aTOMA U YYEHUS O
CTPOCHUH BELIECTBA; TEOPUH AIICKTPOIUTHIECKON ANCCOIUAIIN
W YYCHHS O XUMHIECKON PEaKInu.

YMeHue Ha3bIBaTh: XUMHUYECKUE JIEMEHTHI, IPU3HAKH U
YCIIOBHSI IPOTEKaHNSI XUMHIECKIX PEaKIHif; COeTNHEHUS
M3Y4IEHHBIX KIACCOB HEOPTaHWYECKHX BEILIECTB; CBOWCTB
TBEPABIX, KUJIKUX, Ta3000pa3HBIX BEUIECTB, BBIACIS UX
CYIIIECTBEHHBIEC IPU3HAKH; (PHU3MUECKOTO CMBICIIA aTOMHOTO
(TIOpsIIKOBOT0) HOMEpa XUMHIUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmsl 1 neprozaa B I[lepuogmueckoii cucreme J1. .
MeHzeneeBa, K KOTOPBIM JIEMEHT ITPUHAUISKNUT;




3aKOHOMEPHOCTEH U3MEHEHUsI CTPOEHUSI aTOMOB, CBOMCTB
3JIEMEHTOB B TIpe/ieNax MajbIX EpPUOAOB U A IpyIII, a TaKXKe
CBOICTB 00pa3yeMbIX MU BBICIIMX OKCH/IOB U THAPOKCHIIOB;
MPUYUH MHOT000pa3Hs BEIECTB, 3aBUCHMOCTH HX CBOWCTB OT
COCTaBa M CTPOEHMUs, a TaKKe 3aBUCUMOCTH NIPUMEHEHUS
BEIIIECTB OT UX CBOICTB; YMEHHE XapaKTepU30BaTh: OCHOBHBIE
METO/IbI O3HAHUS: HAOIO/ICHUEe, U3MEPEHHE, SKCIIEPUMEHT;
Hay4HOE U MUPOBO33peHuecKoe 3HadeHue [lepuonnyeckoro
3aKOHA ¥ NMEePUOYECKON CUCTEMbl XMMHUYECKUX IeMEHTOB Jl.
. Menneneena; Tadbnuunyto Gpopmy [leproandeckoil CHCTEMBI
J.1. MenneneeBa; XUMUYECKHE 3JIEMEHTHI (OT BOJOPO/A JI0
KaJIbIMs) Ha OCHOBE MX MONOKeHus B Ilepronndeckoit cucteme
XUMHUYecKuX 3eMeHToB J[. . MenaeneeBa u 0cOOEHHOCTEH
CTPOEHUS X aTOMOB; B3aUMOCBSI3b MEX/Iy COCTaBOM,
CTPOCHHUEM, CBOMCTBaMHU U MpakKTUYCCKUM NPUMCHCHUEM
HECOPTaHUYCCKUX BEUICCTB, XUMUYCCKUC CBOMCTBAa OCHOBHBIX
KJIACCOB HEOPTaHNUECKUX BEIIECTB (OKCHIIOB, KUCIIOT,
OCHOBaHUH, aM(pOTEPHBIX COCAMHEHUH U CONei).

YMeHue KIacCuUIINPOBAaTh: XUMUYECKHE 3IEMEHTHI Ha
METaJlIbl, HEMETAJUIbI, TIEMEHTBI, OKCUIbI U THIIPOKCUIbI
KOTOPBIX aM(OTEPHBI, U HHEPTHBIE 3JIEMEHTHI (Ta3bl) I
OCO3HAHMS Ba)KHOCTHU YIOPSA0UEHHOCTH HAy4YHBIX 3HAHUH;
KITacCU(PUIIMPOBATh OKCHIIBI, OCHOBAHHSI, KUCIIOTHI U COJIU TI0
COCTaBY M CBOMCTBAM; XUMHUECKUE PEAKIUHU TI0 Pa3INIHBIM
npu3HakaM. OnpeeneHne: cocTaBa BEIecTB 110 UX GpopMyaam;
BAJIGHTHOCTH ¥ CTEIICHU OKUCIICHUS SJIEMEHTOB B COCIIMHEHHUSAX;
MPUHAICKHOCTH BEILIECTBA K ONPEIEIEHHOMY KIaccy
COCIMHEHUIT; TUIIa XUMUYECKUX PEAKLNN; BO3MOXXHOCTH
MIPOTEKAHUS peakiii HOHHOTO oOMeHa. COCTaBIeHUE: CXEM
CTpoeHus aToMOB TiepBhIX 20 smemenToB [leproandeckoit
cucremsl 1. I.MeHzeneeBa; cxeM CTpOEHHS MOJIEKYJ BELIECTB,
00pa30BaHHBIX Pa3HBIMH BHAAMH XUMUYECKUX CBS3eH; GopMya
HEOPraHUYECKUX COSAMHEHUN U3YUYEHHBIX KIIACCOB; YPaBHEHUM
XUMHYECKHX PEAKIMH, B TOM YHCIIE COOTBETCTBYIOIINX
TIOCIIEIOBATEIIEHOCTH («IIETIOUKE) ) TIPEBPAICHUN
HEOPraHMYECKHX BEIIECTB PA3IMIHBIX KJIACCOB;
MOATBEP K IAIOIIETO KaYEeCTBEHHBIH COCTaB M XUMHUECKUE
CBOICTBA M3Y4EHHBIX KJIACCOB HEOPTAaHMYIECKHUX BEIIECTB.




Peanu3anusi BOCIUTATEIbHOIO MOTEHIUAJIA Y4eOHOr0 mpeaMeTa « XMMUD> Yepe3 YPOUHYI0 CHCTeMY 00yYeHH S U

BOCIIUTAHHUA B 9 Ki1acce.

Ne Paszpen KomnuectBo | @opma peanusanyiv BOCIUTATEIIBHOTO Monaynb paboueii mporpaMMbl Cpoxu
4acoB MOTEHIIMAJIa TEMbI BOCIIUTaHUS «YpOUHas AESTENbHOCTbY,
«OCHOBHBIE IIKOJIbHBIE JIETA»
1. Obmas 14 Hcnonp30Banne BOCIUTATENIBHBIX [eHnp 3HaHUM CenTs6pb
XapaKTepuCTUKa BO3MOXHOCTEHN COJepKaHUs yaeOHBIX
XUMHUYECKUX peIMeToB AJsl GOPMUPOBAHUS Y
3JIEMEHTOB o0yyaronmxcs poOCCUMCKUX

TPaJAUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX
Y COIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCUNCKOTO UCTOPUIECKOTO CO3HAHUS
Ha OCHOBE MCTOPHUYECKOTO MPOCBEIICHUS;
OI00P COOTBETCTBYIOMIETO COJIEPIKAHMS
YPOKOB, 3aJJaHUH, BCIOMOTaTEIbHBIX
MaTepuasoB, MPOOJIEMHBIX CUTYAITUN TSt
obcyxaenuii. [IpuBnedyeHne BHUMaHUS
00yJaronMXcsi K IEHHOCTHOMY acCIeKTy
M3y4aeMbIX Ha ypOKax IMPEJIMETOB,
SIBJICHUH ¥ COOBITHI, HHUIIMUPOBAHUE
00CYXICHHH, BRICKA3bIBAHUI CBOETO
MHEHHSI, BHIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3y4aeMbIM
coOBITUSAM, siBJICHHAM. OpraHu3anus
e cTBa MOTUBHPOBAHHBIX H
SPYAUPOBAHHBIX OOYYAIOMINXCS HAJT
HEYCIEBAIOIMMH OJJHOKJIACCHUKAMM, B
TOM YHCIIE C 0COOBIMHU
00pa30BaTEIbHBIMU MMOTPEOHOCTIAMH,
JTAFOIIET0 00YYarOIIMMCS COIUATBHO
3HAYMMBIA OTIBIT COTPYAHUYECTBA U




B3aMHOH ITOMOIIU

XuMuyeckas
Opra"u3aus
MPUPOBI

WunnumrpoBanue u NOICPKKY
HICCIIEZI0BATENBCKOM IESITEIbHOCTH
o0yuarouxcsl, JIaHUPOBAHUE U
BBITIOJIHEHHE WHANBUYAIbHBIX H
TPYIOBBIX MMPOEKTOB BOCITUTATEIIEHON
HanpasyieHHOCTH. [loOyxaeHue
oOyuarouuxcs coo01aTb HOPMbI
MOBE/ICHHUS, TPaBHJIa OOIIEHUS CO
CBEPCTHHKAMH U TIeJaroramMH,
COOTBETCTBYIOIIHE YKIIaTy
0011e00pa3oBaTeabHON OpraHU3aIui,
YCTaHOBIICHHUE U TIOJIEPIKKY
no0poxenareabHO aTMochepsl

BcemupHblii 1eHb Xy10KHUKA
«XuUMHus B HCKYCCTBE»

HexaOpb

MeTtanibsl

11

[ToGykaenne oO0yJaronuxcst CoOM0aaTh
HOPMBI TIOBEJICHHS, TIPABUIIA OOIICHUS CO
CBEPCTHHKAMH U TIeJaroramMH,
COOTBETCTBYIOIIUE YKIIATY
0011e00pa3oBaTebHOI OpraHnu3alni,
YCTaHOBIICHHUE U TIOICPIKKY
n00porKenaTeapHO aTMOCchepbl

JleHb pOCCHIICKOTO CTy/IEHYECTBA

SuBapb

Hemeramisl

21

[ToGykneHne oOyJaronuxcst CoOI0aaTh
HOPMBI ITOBEJICHHMSI, ITPABHJIa OOIIICHHS CO
CBEPCTHHKAMH M ITe€JaroraMu,
COOTBETCTBYIOIIUE YKy
0011e00pa30BaTEILHOM OpraHU3aIiH,
YCTaHOBJICHHUE U TIOJICPIKKY
no0OpoxenaTenbHONH aTMOChepHl.
Bxurouenue B pabouyro mporpamMmmy
I[EJIEBBIX OPHEHTUPOB PE3yIbTATOB
BOCIIUTAHMUSI, UX YUET B OTpeeTICHUU
BOCIIHTATEIbHBIX 33/1a4 YPOKOB, 3aHITUN

JleHb poccuiickor HayKu
«190 ner I.11.Menneneey»

deBpatib

KpaTKI/Ie CBCACHU

Hcnonp30BaHue BOCIUTATEIBHBIX

I[CHB KOCMOHABTHKH

Arnpeinb




00 OpraHMYECKUX
COCANHCHUAX

BO3MOJKHOCTEH CoJlepKaHHs y4eOHBIX
npeaMeToB It GopMUPOBAHUS Y
00yJaronIMXxcst POCCUUCKUX
TPAAUIMUOHHBIX JYXOBHO-HPABCTBCHHBIX
Y COLIMOKYJIbTYPHBIX LICHHOCTEM,
POCCUICKOTO UCTOPUYECKOTO CO3HAHUS
Ha OCHOBE UCTOPUYECKOTO TIPOCBEIICHHUS;
0I00P COOTBETCTBYIOIIETO COJIEPKAHMUS
YPOKOB, 33JJaHUI{, BCHOMOTaTEIbHBIX
MaTepuasoB, MPOOJIEMHBIX CUTYAITUN TSI
00CYXICHHI

O06001IeHNe 3HAHNI.

Tloaroroska xk OI'D.

[IpuBneueHne BHUMaHUS 00yJaIOIIUXCS
K IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
ypOKax MpeJMETOB, SIBJICHUN U COOBITHIA,
WHULMUPOBaHUE OOCYXACHUH,
BBICKa3bIBAHUM CBOETO MHEHUS,
BBIPAaOOTKU CBOETO TUYHOCTHOTO
OTHOIICHUSI K U3y4aeMbIM COOBITUSIM,
SIBJICHUSIM.

Jenn [ToGempr

Mai
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