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IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA XUMHUHN

JINYHOCTHBIMHU pe3yJibTaTaMM OOYYEHHSI XUMHUH B OCHOBHOM IIKOJIE SIBJISFOTCS:

* BOCIIUTaHUE POCCUMCKON rpaskIaHCKOM UJIEHTUYHOCTH: MATPUOTU3MA, JTIIOOBU U
yBaxkeHus1 K OTeuecTBy, UyBCTBA FOPJIOCTH 3a CBOIO PouHY, 32 poCCHICKYIO
XUMHUUYECKYIO HAYKY;

* (opMupOBaHKE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOILIECTBEHHON MPAKTUKH, a TAKKE
COLIMAJIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT000pa3HIO
COBPEMEHHOT'O MHPA;

* (opMupoOBaHKE OTBETCTBEHHOT'O OTHOIIICHUS K YYEHHUI0, TOTOBHOCTHU U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U CaMOOOPa30BAHMIO HA OCHOBE MOTHBALIUU K
OOyYEeHHIO ¥ TIO3HAHUIO, BHIOOPY MPOMUILHOTO 00pa30BaHUs HA OCHOBE
MH(OpPMAIUU O CYIIECTBYIOIMINX NPOPECCUAX U JIMYHBIX MTPO(PECCUOHATIBHBIX
NPEINOoYTEHUI, OCO3HAHHOMY MTOCTPOCHHIO HHINBUyaTbHOM 00pa30BaTEIbHOMN
TPACKTOPHUH C YUETOM YCTOMYMBBIX TIO3HABATEILHBIX HHTEPECOB;

* (opMHpoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM,
OOILIECTBEHHO MOJIE3HOU, y4eOHO-HCCIIE0BATENBCKOM, TBOPUECKOM U IPYTUX BUAAX
NeSTEIIbHOCTH;

* (opmMupoBaHKE MOHUMAHUS [IEHHOCTHU 3/I0POBOT0O U 6€30macHOro oopasa
YKU3HH; YCBOCHHUE MTPaBUJI HHAUBUAYAIHLHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B UPE3BbIYANHBIX CUTYAIUSX, YTPOXKAIOIINX KU3HHU U 3JOPOBBIO JIIOJIEH;

* (hopmMupoBaHKE MMO3HABATEIBHON U MHGOOPMAITMOHHON KYJIbTYPhI, B TOM YHCIIE
pPa3BUTHE HABBIKOB CAMOCTOSATEILHOM pabOThl C yUeOHBIMH MMOCOOUSIMU, KHUTAMH,
JIOCTYITHBIMU UHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMU MH(HOPMAITMOHHBIX
TEXHOJIOTHI;

* (opMHupoBaHKE OCHOB DKOJIOTHUYECKOTO CO3HAHMS HA OCHOBE IIPU3HAHUS
IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOTO,
OepeKHOTO OTHOIICHHS K OKPYIKAIOIIEH CpeJie;

* pa3BHUTHE T'OTOBHOCTHU K PELIEHUIO TBOPYECKUX 3a1a4, YMEHHUS HAXOAUTh
aJIeKBaTHbIE CIIOCOOBI MOBEECHUS M B3aUMOJICHCTBUS C MAPTHEPAMU BO BpeMs
y4eOHOHM U BHEYUEOHOU eI TeIbHOCTH, CHIOCOOHOCTH OIIEHUBATH MPOOJIEMHBIE
CUTYallMM U ONIEPATUBHO MPUHUMATh OTBETCTBEHHBIE PEILICHUS B PA3JIMYHBIX
NPOAYKTUBHBIX BHIaX EATEIBHOCTH (yueOHasi TOUCKOBO-UCCIIEA0BATEIbCKAS,
KJIyOHas1, MPOEKTHAas!, KPYKKOBas U T. 11.).

MetanpeaMeTHbIME pe3yJibTATAMU 00yueHUs1 (PU3UKE B OCHOBHOM IIKOJIE
SBJIFOTCSL:



¢ OBJAaACHHEC HaBbIKaMM CaMOCTOATCIIBHOI'O HpI/IO6p€TeHI/I5{ HOBBIX 3HaHI/II>’I,
opraHmu3anunun y‘IG6H0ﬁ ACATCIbHOCTH, IIOUCKA CPECACTB ec OCYIICCTBJICHHA,

* yMEHHE IUIAHUPOBATh MYTH JIOCTHKEHUS 1IeJIe Ha OCHOBE CAMOCTOSITEILHOTO
aHaJIM3a yCIOBUM U CPENICTB UX JOCTUIKEHUS, BBIICIATh alIbTEpPHATUBHBIE CTIOCOOBI
JIOCTHKEHUS 1IeJI U BRIOUpaTh Hanbosee 3 PeKTUBHBIN CITOC00, OCYIIECTBIATh
MO3HABATEIbHYIO PEIICKCUIO B OTHOIIICHUH ICUCTBUM MO PEIICHUIO YUYCOHBIX U
MO3HABATEIILHBIX 337144,

* yMEHHUE MOHUMATh MPOOJIeMY, CTABUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, JaBaTh
OTIpEJICIICHHS IOHATUSIM, KIaCCU(PUIIUPOBATh, CTPYKTYPUPOBATH MaTEpHall,
MPOBOAUTD HKCIIEPUMEHTHI, ApTYMEHTHUPOBATH COOCTBEHHYIO MO3UIIUIO,
(dbopMynTMpOBaTh BHIBOJIBI M 3aKTIOUCHUS;

* yYMEHHE COOTHOCUTH CBOM JICUCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH,
OCYULIECTBJISITh KOHTPOJIb CBOEH IE€ATEILHOCTH B IPOLIECCE JOCTUKEHUS pe3ynbTaTa,
OTIPEJIEIIATH CIIOCOOBI IEHCTBUI B paMKaX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUM,
KOPPEKTHPOBATH CBOU JAECHCTBUS B COOTBETCTBUU C U3MEHSIONICICS CUTYallUEH;

* (opMupoOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BAHUS
WHCTPYMEHTOB U TEXHUYECKUX CPEICTB HH(MOPMAIIMOHHBIX TEXHOJIOT I
(KOMIIBIOTEPOB U MPOrPAMMHOI0 00ECIICYeHHS) KAaK MHCTPYMEHTAIbHONW OCHOBBI
Pa3BUTHS KOMMYHUKATUBHBIX U MTO3HABATEIbHBIX YHUBEPCATIBHBIX YUEOHBIX
JICHCTBUM;

* yMEHHE CO3/1aBaTh, MPUMEHSTH U MPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEIH
Y CXEMBI JUIsl penieHusl yueOHbIX U MTO3HABATENIbHBIX 3a/a4;

* yMEHHE U3BJIeKaTh HHGOPMAIINIO U3 PA3TUYHBIX UCTOUYHUKOB (BKIHOYAs
CpelicTBa MaccoBOM MH(MOPMAIINHU, KOMIAKT-IUCKA YI€OHOTO Ha3HAUYCHHUS, PECYPCHI
HNuTepHeTa), cBOOOIHO MOJIB30BATHCS

* CIPABOYHOU JTUTEPATYpPOM, B TOM YUCJIIE U HA AJIEKTPOHHBIX HOCUTEIISX,
co0J1r01aTh HOPMBI UHPOPMAITMOHHON N30UPATETbHOCTH, STUKHU;

* yYMEHHE Ha MPAKTUKE MOJIH30BATHCS OCHOBHBIMU JIOTUUECKUMHU MPUEMaMHU,
MeToJaMU HaOJI0ACHUS, MOACIUPOBaHUs, 0OBSICHEHUS, PELICHUs TPOOIIEM,
MPOTHO3UPOBAHUS U IP.;

* yYMEHHE OPraHU30BaTh CBOIO )KM3Hb B COOTBETCTBUHU C MPEACTABICHUSIMH O
3I0pOBOM 00pase KU3HHU, MpaBax 1 00s3aHHOCTAX IPaKIaHUHA, [ICHHOCTSIX OBITHSI,
KYJBTYpPBI U COLIMAIBHOTO B3aUMOJICHCTBUS;

* YMEHHE BBINOJIHATH TO3HABATEIBHBIE U IPAKTUYECKUE 3a1aHUS, B TOM YUCIIE
IIPOEKTHBIE;

®* YMCHHUEC CaMOCTOATCIIbHO U apIr'yMCHTHPOBAHHO OICHUBATL CBOU )IeﬁCTBHH Hu
)IeﬁCTBHH OIHOKIIACCHHUKOB, COACPKATCIILHO 000CHOBBIBas IMPpaBUJIIbHOCTD WA



ouIMOOYHOCTh pe3ylibTaTa U crocoda JeicTBUA, aIeKBaTHO OIICHUBATh OObEKTHBHYIO
TPYAHOCTb KaK Mepy (PaKTHUECKOT0o WM MPEIoiaraeMoro pacxoia pecypcoB Ha
pelleHue 3a7a4uu, a TakkKe CBOM BO3MOXXHOCTHU B JIOCTH)KCHUU LEJH OMPEEICHHOM
CJIO’KHOCTH;

* yMeHHe paboTath B rpynne — 3()PEeKTUBHO COTPYAHUYATH U
B3aMMOJICHICTBOBATh HA OCHOBE KOOPAMHAIIMYU PA3IMYHBIX MMO3ULINN TIPU BBIPaOOTKE
O0IIIero pelieHns: B COBMECTHOM JIeATEIbHOCTH; CIIyIIaTh MapTHEPA, GOPMYIHPOBATH
U apTyMEHTUPOBATh CBOC MHEHUE, KOPPEKTHO OTCTAUBATH CBOIO MO3UIIUIO U
KOOPAMHHUPOBATH €€ C O3UIINEH MapTHEPOB, B TOM UMCJIE B CUTYallMd CTOJIKHOBEHUS
MHTEPECOB; MPOAYKTHUBHO pa3pemaTh KOHMINKTH Ha OCHOBE Y4€Ta HHTEPECOB U
NO3HILIMK BCEX €r0 yYaCTHUKOB, IIOMCKA U OI[CHKH aJbTePHATUBHBIX CIIOCOOOB
pasperieHus: KOH(IUKTOB.

OﬁHIl/IMI/I NMPEAMETHBIMMA pE3yJIbTaTaMU U3YUYCHUS KypCa ABJIAIOTCA:

* (opMHUpOBaHKE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O
BEILIECTBAX, UX MIPEBPAILECHUAX U IPAKTUYECKOM IIPUMEHEHNUH; OBJIAICHUE
MOHATUWHBIM allapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

* 0CO3HaHUE OOBEKTHUBHOW 3HAUMMOCTH OCHOB XMMHUYECKOW HAYKU KakK 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUYECKUX NPEBPALICHUN HEOPTAHUYECKHUX U
OpPTraHWYECKUX BELIECTB KaK OCHOBBI MHOTHUX SIBJICHUM KMBON U HEXKUBOU IPUPOJIBL;
yri1yOJieHHe MpeICTaBICHUN O MaTepHaIbHOM €IUHCTBE MHPA;

* OBJIQJICHHE OCHOBAMH XMMHUYECKON TPAaMOTHOCTH: CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLICHUBATh KU3HEHHbBIE CUTYAIINH, CBSI3aHHBIE C
XUMHEH, HaBbIKaMu 0€3011acCHOr0 OOpaIEeHHs C BEILECTBAMU, UCIIOJIb3yEMbIMU B
NOBCEHEBHOM )KM3HU; YMEHUEM aHAIM3UPOBATh U INIAHUPOBATH 3KOJIOTMYECKH
Oe30IacHOe MOBEACHHE B LIEISX COEPEKEHUS 310POBbs U OKPYKAIOIIEH CPEJIbI;

* (opMuUpOBaHHE YMEHUI YCTAHABIMBAThH CBA3U MEXKIY PEAIbHO
HaO0JII01aeMbIMH XUMUYECKUMH SIBJICHUSIMU U TIPOLIECCAMU, TPOUCXOISIIIMH B
MUKpPOMUPE, OOBSICHATH TPUUUHBI MHOTO00pa3Hsl BEIIECTB, 3aBUCUMOCTb UX CBOMCTB
OT COCTaBa U CTPOCHMS, a TAKIKE 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB OT UX CBOWCTB;

* MpUOOPETEHHUE ONBITA UCIIOJIH30BAHUS PA3TUYHBIX METOJIOB U3yUCHUS
BEIIIECTB; HAOIIOICHMS 3a UX IIPEBPAICHUSIMH TIPU IIPOBEACHUN HECTOKHBIX
XUMUYECKUX IKCIIEPUMEHTOB C HCIIOIB30BAHUEM JTA0OPATOPHOTO 000PYIOBAHUS U
puOOpOB;

* yYMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MIPU OTPABJICHUAX, 0KOTAX U APYTHUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;

* OBJAJICHHE MPpUEMaMU PabOThI ¢ UHPOPMAIIUEH XUMUIECKOTO COIePKAHUS,
MIPEICTABIICHHOM B pa3Hoil hopme (B BUE TeKCTa, Popmyl, TpaduKoB, TAOTUIHBIX
JaHHBIX, cXeM, GoTorpaduii u 1p.);



* CO3/1aHHE OCHOBHI T (POPMHUPOBAHUS HHTEPECA K PACIIUPEHUIO U
YIIyOJICHUIO XUMUYECKUX 3HAHUN U BBIOOpA XUMUHU KaK MPOQPHILHOTO MPEMETa MPH
Mepexo/ie Ha CTYNEHb CPEeIHETo (TIOJIHOT0) 00IIero 00pa3oBaHusl, a B JAIbHEHIIIEM U
B KadecTBe cepbl CBOEH MpodecCHOHATBLHOM IeATeTbHOCTH;

* (dhopmMupoBaHHE NMPEACTABICHUIN O 3HAUCHUN XUMUICCKON HAYKH B PEIICHUH
COBPEMEHHBIX IKOJIOTHYECKUX MPOOIIEM, B TOM YKCJIE B TIPEIOTBPAIICHUH
TEXHOT'€HHBIX U 9KOJIOTUYECKHUX KaTacTpod.

OcHOBHBIE IOHATHS XMMHIH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJICHNUH)
Buvinycknuk nayuumcs:

— OINKCBIBATh CBOMCTBA TBépI[BIX, KHUIKHX, I‘a3006pa3HBIX BCIICCTB, BBIACIIAA UX
CYHICCTBCHHLIC ITPHU3HAKH,

— XapaKTepu30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKY TaHHBIMU XapaKTEPUCTUKAMU
BCILIECTBA;

— paCKpBIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSTHH: aTOM, MOJICKYJIA,
XUMMYECKUMN QJICMCHT, IIPOCTOC BCHICCTBO, CJI0KHOC BCIICCTBO, BAJICHTHOCTD,
HCIIOJIb3YA 3HAKOBYIO CUCTCMY XMMHU,

— n300paXkaTh COCTaB MPOCTEUIINX BEUIECTB C MOMOUIBI0 XUMUYECKUX (POPMYI U
CYIIHOCTh XUMHUYECKHUX PEAKIIUI C TOMOIIBIO XUMUYECKUX YPaBHEHHU;

— BBIYUCJIATh OTHOCHTCIIbHYIO MOJICKYJISIDHYIO U MOJISIDHYIO MAaCChl BEIICCTB, 4
TAKKC MAaCCOBYIO OO0 XUMHNYCCKOTO 9JICMCHTA B COCANHCHUAX ]

— CpaBHUBATH 110 COCTAaBy OKCHUAbLI, OCHOBAHWA, KUCJIOTbI, COJIH,

— KJaccuUIIMPOBaTh OKCUJIBI U OCHOBAHUSI IO CBOMCTBAM, KUCIOTHI U COJTU —
10 COCTaBY;

— ONUCHIBATh COCTaB, CBOMCTBA U 3HAUYECHHE (B MPUPOJIE U MPAKTUUECKOM
JIeSITEIbBHOCTH YEJIOBEKa) MPOCTHIX BEILIECTB — KUCIOPOJa U BOJOPOJIA;

— 1aBaTh CPAaBHUTEIIbHYIO XapaKTEPUCTUKY XUMHUYECKUX BJIEMEHTOB U
BOKHEHIIINX COETMHEHUN €CTECTBEHHBIX CEMENCTB MIEJIOUYHBIX METAJUIOB U
raJIOreHOB;

— IMOJIL30BAThCA JJA0OPATOPHBIM 000PYAOBAaHUEM M XUMHUYECKOHN MTOCY/I0M;

— MPOBOJUTH HECIOKHBIE XUMUYECKHUE OIBITHI M HAOIIOJICHUS 32 U3MEHEHUSIMU
CBOMCTB BEIIECTB B MPOILIECCE UX MPEBPAIICHUI; COOIIOAATh MTpaBUia TEXHUKHU
0€30macHOCTH MPHU MPOBEICHUN HAOIIOACHUHN 1 OTBITOB;



— pa3nuyaTh SKCIEPUMEHTAIBHO KUCIIOTHI U IIETI0YH, MOIb3YySICh NHINKATOPAMHU;
0CO3HaBaTh HEOOXOJMMOCTh COOMIOACHNS Mep 0€30MacHOCTH IpU 00paIleHuH C
KHUCJIOTaMU U IeJI0YaMH.

BoinyckHuk nonyuum 603M0HCHOCHIb HAYUUMbBCA:

— 2PAMOMHO 00PAWAMBCSL C BEUWECMBAMU 8 NOBCEOHEBHOU HCUZHUL,

— 0CO3HABAMb HEOOX0OUMOCb COONIOOEHUS NPABUTL IKOJLO2UYECKU De30NaACHO20
Nn0BedeHUsl 8 OKPYHCaowell npupooHoll cpeoe,

— NOHUMAMb CMBLCI U He0OX0OUMOCHb COONOO0EHUSI NPeONUCAHUL, NPedlacaemblx
8 UHCMPYKYUSX NO UCNOJIb30BAHUIO JIeKAPCME, CPeOCma ObImo8ou XUMUuu u op.

— UCNONIBL306AMb NPUOOPEMEHHbIE KII0Uesble KOMNEMEeHMHOCMU NPU GbINOJIHEHUU
UCCe008aMeENbCKUX NPOEKMO8 NO U3VUEHUIO C8OUCMS, CNOCOD08 NOYYeHUs U
PACNO3HABAHUSL BEULeCTNG;

— pazeusamsv KOMMYHUKAMUBHYIO KOMIEMEeHMHOCMb, UCNOIb3YSL CPEeOCMEd
YCMHO20 U NUCOMEHHO20 00WeHUs, NPOABIANb 20MOBHOCb K YBAICEHUIO UHOU TMOYKU
3penust npu 06CYAHCOeHUU Pe3YIbmamo8 8bINOJHEHHOU pabomul,

— 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeuieCmBax U XUMUYECKUX NPOYeccax,
KpUMu4ecky OMHOCUMbCsL K NCeB0OHAYUHOU UHGopMayuu, HedoOPOCco8eCmHOl

pexiiame, KCZCCUOM/}QIZC}Z UCNOJIb30BAHUA PA3SIUHYHbLX 6eUleCMeE.

IMepuognyecKuid 3aK0H U NMEPUOAUYECKAS CUCTEMA XUMUYeCKHX jemMeHToB /1. U.
MenpaeneeBa. CTpoeHnne BemecTBa Boinycknuk Hayyumces:
— KJaccu(UIIMPOBATh XUMUYECKHUE JIEMEHTHI Ha METaJIJIbl, HEMETAJLIbI,
AJIEMEHTHI, OKCUJIbI U TUJIPOKCHUJIBI KOTOPBIX aM(POTEPHBI, U HHEPTHBIE AIIEMEHTHI
(ra3pl) IS OCO3HAHMS BaKHOCTH YIIOPSIOYEHHOCTH HAYYHBIX 3HAHUI;

— pacKpbIBaTh CMbICI Iepruoandeckoro 3akona Jl. 1. Menneneesa,;

— ONUCHIBATh M XapaKTEePU30BaTh TAOIMUHYIO (HOPMY MEPUOANUECKON CHCTEMBI
XUMHUUYECKUX IIIEMEHTOB;

— XapaKTepHU30BaTh COCTAB ATOMHBIX SIIEP U PACIPEEICHNUE YUCTIA DIEKTPOHOB
10 BJIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKHUX 3JIEMEHTOB MaJIbIX IEPUOJOB
MEPUOANYECKON CUCTEMBI, a TAKKE KIS U KaJIbIIUs;

— pa3IMyaTh BUbI XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HETOJSPHYIO U METATUYECKYIO;

— U300pakaTh JIEKTPOHHBIC (POPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU
CBSI3MH Pa3HOTO BUJIA;

— BBISIBJISITh 3aBUCUMOCThH CBOMCTB BEILECTBA OT CTPOEHUS €r0 KPUCTATUTMYECKON
pECTKN (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METAJUTMYECKOM );



— XapaKTepU30BaTh XMUMHUYECKHE JJIEMEHThl M HUX COCAUMHEHUS Ha OCHOBE
MOJIO’KEHHMS DJIEMEHTOB B IEPUOIMUECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX
aTOMOB;

— OMMCBHIBATH OCHOBHBIEC NPEANOCHUIKH OTKphITHSA [. . MenaeneeBbim
MEPUOIMYECKOT0 3aKOHA U MEPUOANIECKON CUCTEMbBI XUMUYECKHUX JIEMEHTOB U
MHOT'000Pa3HYI0 HAy4YHYIO JACSATEIbHOCTh YUCHOTO;

— XApPaKTCPHU30BATh HAYYHOC U MUPOBO33PCHYCCKOC 3HAYCHUC IICPUOIUICCKOTO
3aKOHa " HepHOHHqCCKOﬁ CHUCTCMbI XUMHNYCCKHUX 3JICMCHTOB J_—[ . MGHIIGJIeeBa;

— OCO3HaBaTh HAyUHbIE OTKPBITUS KaK PE3yJIbTAT AJIUTEIbHBIX HA0II0ICHU,
ONBITOB, HAYYHOM ITOJIEMUKH, IPEOOJIEHUS TPYTHOCTEU U COMHEHU .

BblnyCKHllK notydum 603MONCHOCHb HAYUUMbCA:?

— 0CO3HA6AMb 3HAYECHUE meopemu4ecKux 3HAHUL 015 }’lpaKml/tll€CK01/7
oessmelbHoCmu yenoeeka,

— Onucsleams U3Y4EHHblE 00vexmvl Kax Cucmembl, NPUMEHAA 102UKY CUCMEMHO2O
aHnanusa,

— NPUMEHAMb 3HAHU O 3AKOHOMEPHOCMAX nepuoéuquKoﬁ cucmemovl XuMudecKkux

DJ1eMeHmo8 0J151 O0bACHEHUs U npedeudeﬂuﬂ Cc60lCme KOHKpEMHbIX seujecne,

— pazeueams UHHOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPeOCMBOM Y2ayOeHuUs
3HaHUti 06 UCMOPUU CIAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
NepUOOU1ecKo20 3aKOHA KaK 00HO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKHCE O

COBPEMEHHBLX 00CMUINCEHUSX HAYKUu U mexHuku.

MHoroo0pa3ue XuMU4eCKUX peakunu Boinycknuk
Hayuumcs:
— OOBSICHATH CyTh XUMUYECKUX TTPOIIECCOB;
— Ha3bIBaTh MPU3HAKHU U YCIIOBHS MPOTEKAHUS XUMUYECKUX PEAKIU;

— YCTaHAaBJIMBATh MPUHAIIEKHOCTh XUMUUYECKON PEAKIIUH K ONPEICTICHHOMY THUITY
M0 OJTHOMY U3 KJIACCHU(PUKAIIMOHHBIX MPU3HAKOB:

— TI0 YUCIIy U COCTaBY UCXOIHBIX BEILIECTB U MPOJYKTOB peaklnuu (peakiuuu
COEJIMHEHHUS, PA3JIOKEHHUSI, 3aMEIIeHUs] 1 00MEeHa); 2) 1O BBIJICTICHUIO WU
MOTJIOIIEHUIO TeTUIOTHI (PEaKMU HK30TEPMUYECKUE U SHAOTEpMUYECKUE); 3) 1o
VU3MEHEHUIO CTEIIEHEN OKUCIEHUS XUMUYECKUX 3JIEMEHTOB
(OKUCITUTETbHOBOCCTAHOBUTEIBHBIE PEAKIINHN );

— 110 00paTUMOCTH TIporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE); —
Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XMMHUYECKUX PEaKITHi;

— HAa3bIBAaTh (baKTOpBI, BJIMAIOIIME HA CMCIICHUEC XUMHUUYCCKOI'O PaBHOBECHS;



— COCTaBJIATh YPABHEHUS DJIEKTPOJIUTUYECKOU TUCCOLMALIUU KUCIIOT, IEI0YEH,
COJICii; MOJHBIE U COKPAIICHHbIE HOHHBIE YPAaBHEHUS peaKinii 0OMeHa; ypaBHEHHUs
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKLUN;

— IPOTHO3UPOBATH MPOIYKTHl XMMHUYECKUX peakiuid mo Gpopmynam/HazBaHUIM
UCXOJHBIX BEIIECTB; OMPEACIIATh UCXOAHBIE BEIIEeCTBA MO (popMyIam/Ha3BaHUIM
IIPOYKTOB PEAKIUY;

— COCTaBJIATh YPABHEHMS PEAKIUI, COOTBETCTBYIOLIUX MTOCIEA0BATEIBHOCTH
(«uenoukey») MpeBpallieHUl HEOPraHUYECKUX BELIECTB Pa3INYHbIX KJIACCOB;

— BBIABJIATH B ITPOLCCCE SKCIICPUMCHTA IIPU3HAKH, CBUACTCIILCTBYIOIIHUC O
IMPOTCKAHUN XUMHYECKOU PCaKIM;

— FOTOBUTb PACTBOPHI C ONPEACICHHON MAaCcCOBOI J10J1€¥ pacTBOPEHHOTO
BEILIECTBA;

— OIIPCACIIATH XapaKTCp CpCAbl BOAHBIX PACTBOPOB KHUCIIOT U menoqeﬁ I10
HN3MCHCHHUIO OKPACKHU MHAUKATOPOB,

— IIPOBOJUTH KAYCCTBCHHBIC PCAKIINH, ITIOATBCPKAAIOIINEC HAJINYINC B BOAHBIX
pacTBOpax BEIICCTB OTACIIBHBIX KATHOHOB 1 aHHMOHOB.

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

— cocmasesiiAaniob MOJIEKYIAPHbLE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaM/;éHHblM
UOHHbIM YPABHEHUAM,

— NPUBOOUMb NPUMEPLL PeaKyuil, NOOMBEEPAHCOAIOUUX CYUECNBOBAHUE
83AUMOCEA3U MEAHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BEUieCE;

— NPOCHO3UPOBAMb Pe3YTbMAmbl 8030€lCEUs. PA3TUYHBIX (PAKMOPO8 HA
CKOPOCHb XUMUYECKOU PeaKyuu,

— NPOCHO3UPOBAMb Pe3YTbMAmbl 8030€lCMEUs. PA3TUYHBIX (PAKMOPO8 HA
cMmeujerue XUMU4ecKko20 pagHo8ecuUsl.

MHorooopa3ue BeumecTB Boinycknuk

Hayuumca:

— ONpPEIEeNSITh NPUHAMICKHOCTh HEOPTAaHWYECKUX BEIIECTB K OJHOMY U3
M3YUYEHHBIX KJIACCOB/TPYIIIT: METAJIBI U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI,
COJIH;

— COCTaBJIAITH (HOPMYJIBI BEIIECTB M0 UX Ha3BAHUSIM;

— OMPENEIIATh BAJIEHTHOCTh U CTETNIEHb OKUCJICHHS SJIEMEHTOB B BEILIECTBAX;

— COCTaBJISITH (POPMYJIbI HEOPTAHUYECKUX COSAUHEHUM 1O BAJICHTHOCTSIM U
CTEIEHSIM OKHCIICHUSI DJIEMEHTOB, a TAaK)Ke 3apsigaM HOHOB, YKa3aHHBIM B TaOJIUIIE
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUW U COJIE;



— 0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHUST (PU3NUECKUX U XUMUYECKUX CBOMCTB
MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJIJIOB) M X BBICIIUX OKCHJIOB, 00pa30BaHHBIX
AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

— Ha3bIBaTh O0IIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JJIs TPYIIN OKCUIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

— Ha3bIBaTh O0IME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KaXXA0T0 U3
KJIACCOB HEOPTaHUYECKUX BEIIECTB (KUCJIOT, OCHOBAHUM, CONEH);

— MPUBOJIUTH IPUMEPBI PEAKINH, TOATBEPKAAIOIIUX XUMUYECKHE CBOKCTBA
HEOPTaHUYECKUX BEIIECTB: OKCHJIOB, KUCJIOT, OCHOBAHUH U COJIEH;

— OIPEAENAThH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEID B
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHSX;

— COCTaBJISITh DJIEKTPOHHBIN OajaHC (JJ1s1 M3YUYEHHBIX PEaKITUil) 110
MPEIIOKEHHBIM CXEMAM PEAKIUT;

— MPOBOJIUTH J1a0OPATOPHBIE ONBITHI, HOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKNX BEIIECTB;

— MPOBOJIUTH Ja0OPATOPHBIE OMBITHI MO MOIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BELIECTB: BOJOPO/Ia, KUCIOPOJa, YTIEKUCIOro ra3a, aMMHaKa; COCTaBIISITh YPaBHEHMUSI
COOTBETCTBYIOIIUX PEAKIIUM.

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

— NPOCHO3UPOBANb XUMUYECKUE CBOLCIEA Beuecm8 Ha OCHOBe UX COCMABA U
cmpoeHusL,

— NPOCHO3UPOBAMb CHOCOOHOCTD BelieCmead NPOAGIAMb OKUCTUMENbHbIe UTU
80CCMAHOBUMENbHBIE CBOUICEA C YYEMOM CMeneHell OKUCTIeHUsl dNeMeHMO8,
8X00AUUX 8 €20 COCMA8,

— 8bIABIAMD CYULECTNBOBAHUE 2EHEMUYECKOLL C853U MeAHCOY euecmeamu 8 psoy:
npocmoe 8ewecmeo — OKCUO — KUCIOMA/ 2uOPOKCUO —COJlb,

— Xapakxmepuzo8ams 0codvle CBOUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU
KUciom;

— NPUBOOUMb NPUMEPDL YPAGHEHUU PEaKyUll, 1eHCaujux 8 0CHO8e NPOMbIULTEHHbIX
Cnoco608 NoyueHUss aMMUAKA, CEPHOLL KUCTOMbL, YY2YHa U CIATU;

— onucwleamy uuyecKue u XuMuiecKkue npoyeccyl, AGNAI0uUecs 4acmoio
Kpy2080pOma éeujecms 8 npupooe;,

— OpP2aHU308bI8AMb U OCYUECMEIAMb NPOEKMbl NO UCCTIE008AHUIO CEOUCNE

seuecnie, UMEernUUX 6asxCHoe NPpAKMU4YeCKoe SHaA4YeHUue.



OcHOBHOe coaep:xaHHue Kypca

8 kiace.(68 4, 2 4 B HenENIO)

Paznen 1. OcHoBHbBIE IOHATHSI XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npeacraBJieHunii)(46 yacon)

[Ipenmer xumun. XuMHs Kak 4acTh €CTECTBO3HAHUA. BemiectBa m MxX CBOMCTBA.
YucTeie BemecTBa U cMecu. MeTo/1bl TO3HAHUSI B XUMUK: HA0IIOAEHUE, SKCTIEPUMEHT.
[Tpuemsl Oe3omacHo paboThl ¢ 000pyI0BaHKEM U BelecTBaMu. CTpoeHuE TUIaMEHH.

Unctele BemectBa M cMmecd. CnocoObl OYHMCTKH BEIISCTB: OTCTAaMBaHUE,
bunbTpoBaHKE, BbIAPUBAHUE, KpUCTAUIM3ANMS, AUCTHWUIANMSA. Dusnueckue u
XUMHUYECKHUE SIBJICHUS. XUMHYECKUE peakiuu. [Ipu3Haku XUMHYECKMX peakiui u
YCJIOBUS BO3HUKHOBEHHUS M TEYEHUSI XMMUUYECKUX PEAKIIUM.

ATOMBI, MOJIEKYJIbI M HMOHBI. BeliecTBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO
ctpoenusi. Kpucrammueckue u amopdusie BemiecTBa. Kpucrammudeckue perieTKu:
WOHHAs, aTOMHas U MoOJeKyJsipHasd. [IpocTeie M CllOKHBIE BElIECTBA. XUMHUYECKUN
aJIEMEHT. MeTanabl 1 HeMeTaIbl. ATOMHAas e JuHUIa Macchbl. OTHOCHTENbHAS aTOMHAas
Macca. S3bIK XMMHH. 3HAKH XHMHYECKHUX DJIEMCHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. XuMuueckue Qopmyibl. OTHOCHUTENbHAsE MOJICKYJISIpHash — Macca.
KaduecTBeHHBI M KOJIMYECTBEHHBIM COCTAB BEHIECTBA. BRIUMCICHHUA 1TI0 XUMUYESCKUM
dbopmynam. MaccoBas 107151 XMMHUYECKOT0 3JIEMEHTA B CJI0)KHOM BEIIECTBE.

BaneHTHOCTh XMMHUUYECKHUX 3JIEMEHTOB. OnpeneneHrne BaJ€HTHOCTH 3JIEMEHTOB IO
dbopmynam OuHapHBIX coenuHeHud. CocTaBiIeHHE XUMHYECKUX (PopMys OMHApPHBIX
COCJIMHEHUH I10 BaJICHTHOCTH.

ATOMHO — MOJEKYJISIPHOE Y4YE€HHE. 3aKOH COXPaHEHHs Macchl BemecTB. JKU3Hb U
nearenbHOCTh M.B. JloMOHOCOBa. XuMHUYeCKHE ypaBHEHMs. THUIBI XUMHYECKUX
pEaKiuu.

Kucnopon. Haxoxnenue B mpupone. Ilomydenune kucimopona B iabopaTopuu u
MPOMBINUIEHHOCTA. DU3NYECKHE M XUMHYECKHME CBOMCTBA KHCIOpoda. [ openHue.
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Oxkcuppl. Ilpumenenune xkucnmopona. KpyroBopor kucinopoga B npupoge. O30H,
aloTponust kuciopoaa. Bo3ayx u ero cocras. 3ammra atMoc(epHOro Bo3ayxa ot
3arpsI3HEHUN.

Bonopoa. Haxoxnenue B mpupojne. Ilomydenuwe Bomopona B J1a0OpaTopuul U
MPOMBINIIEHHOCTH. Du3nyeckue M XMMUYECKHE CBOMCTBAa BOAOpona. Bomopon —
BOCCTaHOBUTENb. Mepbl Oe3omacHOCTH mpu pabote ¢ BomopoaoM. [Ipumenenue
BOAOpPO/IA.

Boga. MeTonpl omnpezeneHusi cocTaBa BOJAbI — aHaIM3 W cuUHTE3. Pusnueckue
cBoicTBa BoJibl. Bojia B ipupoie 1 crnocoObl ee 0UncTKU. Adpaiiusi BOAbL. XUMUYECKUE
cBoricTBa BoJbl. [Ipumenenue Boabl. Boga — pactBoputens. PacTBOpUMOCTD BEIIECTB
B BoJie. MaccoBast 0Ji1 paCTBOPEHHOT'O BEIIECTBA.

KonnuectBenHbie oTHOLIEHNs B xuMud. KonmuectBo Beniectsa. Monbs. MonsipHas
Macca. 3akoH ABoraapo. MossipHblil 00beM ra3oB. OTHOCHUTENbHAS TIJIOTHOCTH Ta30B.

OObeMHBIE OTHOIIICHUS Ta30B I[P XUMHUYICCKHUX PCAKIIHUAX.

Baxneime  Kiacchl HEOPraHWYECKUX  coeauHeHuid. OKcuabl:  COCTas,
kinaccupukanus. OCHOBHbIE W KHUCIOTHbIE OKcuabl. HomeHkinatypa OKCHAOB.
PusznyecKue U XUMUIECKHUE CBOMCTBA, ITIOJIyYEHHUE U IPUMEHEHUE OKCUIOB.

I'mppokcunpl. Knaccuduxamus runpokcunoB. OcHoBanus. Coctas. llenoun u
HEpacTBOpUMbIe OCHOBaHMs. HomeHnkiarypa. dusznueckue U XMMUYECKUE CBOMCTBA
ocHoBaHuW. Peakums nHeuTpanuzauuu. I[lomydenne W mHpuMEHEHHME OCHOBAHHM.
AM@oTepHbIe OKCUIBI U THUIPOKCUBI.

Kucnotsl. CocraB. Knaccudukanusa. Homenknarypa. @uznueckue 1 XUMAYECKUE
CBOMCTBA KHUCJIOT. BBITECHUTENBHBIA PSAJT METAILIIOB.

Comu. CocraB. Knaccudukamus. Homenknarypa. ®@usnyeckue CBONCTBA COJEH.
PactBopumoOCTh coseil B Boje. XuMU4eckue cBoicTBa coseil. CrocoObl moayyeHus
cosell. [Ipumenenue conen.

I'eneTnyeckas CBS3b MCKAY OCHOBHBIMHU KJIaCCaMM HCOPTaHNYCCKUX COCHHHCHHﬁ.

Jemoncrpanun. O3HaKOMJICHHE C OOpa3laMM MPOCTHIX U CJOXKHBIX BEIIECTB.
CnocoObl  OYMCTKM  BEIIECTB:  KpUCTAUIM3alMsl,  JUCTWLISAUUS.  OINBITHI,
MOJTBEPKAAIOIINE 3aKOH COXPAHEHUS MacChl BEIIECTB.

[Tonydenne u coOupanue KUCI0po1a METOOM BEITECHCHHS BO3/IyXa U BOIBI.
Omnpenenenue coctaBa Bo3ayxa. Kounekyus Hepmu, KamenHo20 Ve u NpoOYKmMos ux
nepepabomxku.

[TomyyeHnue Bogopo1a, MpOBEPKA BOAOPO/Ia HA YUCTOTY, TOPEHHE BOAOPO/IA,
coOupaHue BOAOPOaAa METOIOM BBITECHEHHUS BO3lyXa U BO/IBI.

Anamms Boabl. CUHTES BOJIEL.
3HAKOMCTBO C 0Opa3iiaMu OKCHJIOB, KUCIIOT, OCHOBaHUH U COJICH.

Heittpanuzanus menoun KACJIOTOM B IPUCYTCTBUU UHAMKATOPA.
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JlabopaTopHble onbIThl. PaccMOTpeHue BEIIECTB ¢ PA3IUYHBIMU (PU3HMUECKUMU
cBoiicTBamu. Paznenenne cmecu ¢ nomoisio Marauta. [lpumeps! pusnueckux u
XUMHUYECKUX SIBJIEHUM. Peakinu, nuTroCTpUpPYIOUIME OCHOBHBIE IPU3HAKH
XapaKTepHbIX peakuuu. Paznoxenne ocHoBHoro kapoonarta menu (1I). Peakuus
3aMELIEHUS MEJIU XKEJIE30M.

O3HakoMIIeHHE ¢ 00pa3iaMu OKCHUJIOB.
B3aumoneiictBue Bogoposa ¢ okcuaom meau (11).
OneITHI, TOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA KUCIIOT, OCHOBaHUM.
IIpakTH4yeckue padoTbl
« IlpaBuna TexHUKH 0€30MIaCHOCTH NPHU PadOTE B XUMUYECKOM KaOUHETE.
O3HakoOMJICHHE C JTa0OpaTOPHBIM 000PYAOBAHUEM.
« OumncTKa 3arpsI3HCHHON TOBApPEHHOM COJIU.
« IlomyuyeHne u CBOMCTBA KUCIOPOJA

 IlonmyueHne BomOpoAa U U3YYEHUE €TO CBOMCTB.

« IIpuroroBieHue pacTBOPOB COJIEH C ONPEACICHHON MaCCOBOM JOJIEH
PacTBOPEHHOTO BEUIECTBA.

- Pelienne 3kcriepuMeHTaNbHBIX 3a4a4 10 TeMe « OCHOBHBIE KIIACChI
HEOPTaHUYECKUX COeAUHEHUI». PacueTHble 3a1a4n:

Brluucienne oTHOCUTENbHON MOJIEKYJISIPHOM MacChl BeIecTBa 1o Ghopmysie.
Brrancnenrne MaccoBOM 10JIM 3JIEMEHTA B XUMUYECKOM COCAMHEHUU. Y CTAHOBJICHUE
npocTeiieit (GopmMyJibl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxaenue MaccoBoil 1071 paCTBOPEHHOTO BEIIECTBA B pacTBOpE. Boluncnenue
MAaCChI paCTBOPEHHOTO BEIIECTBA U BOJIBI JIsl IPUTOTOBIICHUS PacTBOPa
ONPEIEIICHHON KOHIIEHTPALUU.

OOBEMHBIE OTHOIIICHUS TA30B MPU XUMUUECKUX PEAKIIHIX.

Brruncnenns mo XUMHUYECKUM YPaBHEHUSIM MAcChl, 00bEMa U KOJIMYECTBA
BEII[ECTBA OJIHOTO U3 MPOAYKTOB PEAKIIUH MO0 MacCe UCXOIHOTO BEIIECTBA, 00bEMY
WJIU KOJIMYECTBY BEILIECTBA, COIEPIKAILIETO ONMPEIEICHHYIO JI0II0 MPUMECEH.

Pa3znen 2. Ilepuoanyecknii 3aK0OH U MEPUOANYECKAS] CHCTEMAa XUMHYECKHUX
3jieMeHTOB /.. MenaesieeBa. Ctpoenue aToma.(8 yacos)

[TepBbie OMBITKYU KIacCCU(PUKAIIMN XUMHUYECKUX 3JIeMEeHTOB. [loHsTHE O Tpymmax
CXOJHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENUCTBA LIEJIOYHBIX METAJUIOB U TaJOTE€HOB.
bnaropoansie rasel. Ilepumommueckun 3axkoH [[.M.Menpneneea. Ilepumoauueckas
CUCTeMa KaK €CTECTBEHHO — Hay4dHO€ KjacCUPUKAIUsi XUMHYECKHX DJIEMEHTOB.
Tabmuunas ¢dopma mnpeACTaBiICHUS KiIaCCU(PUKAIMM XUMUYECKUX JJIEMEHTOB.
Crpykrypa Tabmunbl «Ilepuogmdeckass cuctema xumudeckux saemeHtoB J[.U.
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MenneneeBay» (kopotkas ¢opma): A- u b- rpynmsl, nepuoasl. Gu3znueckuit CMbICI
MOPSIIKOBOTO 3JIEMEHTA, HOMEpa MepuoJia, HoMepa rpynibl (s 2JIEMEHTOB ATpyIii).
Ctpoenue aroma: sipo U 3JIEKTpoHHAsI 000704Ka. COCTaB aTOMHBIX SIZIEP: TPOTOHBI
U HEUTpoHbI. M30TOmbl. 3apsig aTOMHOTO $/pa, MAcCOBOE YHCIJIO, OTHOCUTEIbHAS
atomHas macca. CoBpemMeHHast (hOpMYITUPOBKA OHITHS «XUMUYECKUNA dIIEMEHT.

OnexkTpoHHass 000JO0YKa aToma: TMOHSATHE 00 DHEPreTUYEeCKOM YpOBHE
(37IEKTPOHHOM CJIOE), €ro €MKOCTH. 3alOJIHEHHWE 3JIEKTPOHHBIX CIIOEB y AaTOMOB
JIEMEHTOB TEPBOTO — TpeThero mepuogoB. CoBpeMmeHHas (GopMyIHpOBKa
MEPUOIMYECKOTO 3aKOHA.

3HaueHHe nepuoanveckoro 3akoHa. Hayunsle noctmxenus .M. MenpaeneeBa:
WCNPABICHUE OTHOCUTEIBHBIX ATOMHBIX MACC, NPEACKA3aHUE CYLIECTBOBAHUS
HEOTKPBITBIX 3JIEMEHTOB, MEPECTAHOBKH XWMHYECKUX AJIEMEHTOB B IEPHOIAYECKOU
cucreme. JKuznb u gearensHocTh .M. MenneneeBa. lemoncTpanun:

@Pur3nUecKUe CBOMCTBA IIEJIIOYHBIX METAJUIOB. B3anMoaencTBUE OKCHUIOB HATPHS,
Mmaruusi, gocdopa, cepsl ¢ BOJON, HCCIIETOBAHUE CBOMCTB IMOJIYYCHHBIX MPOIYKTOB.
B3aumopernictBue Harpus M Kainusg € BOAOW. (PU3MUYECKHE CBOMCTBA TaJIOIEHOB.
B3aumojieiicTBrEe aqtOMUHUSA C XJIOPOM, OPOMOM U HOJIOM.

Pa3znen 3. Crpoenue Bemecrsa.(14 yacos)
DIEKTPOOTPUIIATETLHOCTh XUMHUECKUX AIEMEHTOB. OCHOBHBIE BUJIbI XUMUYECKOM
CBSI3U: KOBAJICHTHAs HEMOJSpHAs, KOBAJCHTHas TMOJISpHasi, MOHHas. BalleHTHOCTH
AJIEMEHTOB B CBETE 2JIEKTPOHHOU Teopuu. CTeneHb okucienus. [IpaBuia onpenenenus
CTETICHENW OKMUCJICHUS AJEMEHTOB.BBIUMCICHUS MO XMMHYECKUM YpPaBHEHHUSIM.3aKOH
ABorazipo. MomsipHbiii 00beM Ta30B.OTHOCHUTENIbHAS IUIOTHOCTH Ta30B. OOBEMHBIC
OTHOILICHHS Ta30B MPU XUMUYECKUX peakiusax JdemoncTpanum:

CormocraBieHue (bHSI/IKO'XI/IMI/I‘-IeCKI/IX CBOICTB COGI[HHGHI/Iﬁ C KOBAJICHTHBIMH H
HNOHHBIMU CBA3AMHM.

9 kiacc.(68 4, 2 u B HeAenmo) Paszpen 1.
MHoroo0pasue xumnueckux peakunii.(10uacon)

Kimaccupukanuss XUMHUYECKMX peaKIui: peakud COSTUHCHMS, Pa3JI0KCHHS,
3ameneHns, ooMmeHa. OKHCIHUTEIIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENb,
BOCCTaHOBUTEIb, TIPOIIECCHI OKUCIICHUS M BoccTaHOBICHH. CocTaBlieHne YpaBHCHUN
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUKA C IOMOIIBI0 METOAa AJIEKTPOHHOTO
Oajanca.

TernoBbie 3PPEKTH XUMUYECKUX PEAKIIHA. IKIOTCPMHUUCCKHUE U SHIOTCPMUICCKUE
peaknuu. TepMOXMMHYECKHE ypaBHEHHs. PacueThl MO TEPMOXHMHYECKHM
YpaBHEHUSIM.
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CkopoCTh XUMUUECKHUX peakuil. @aKkTOPBI, BIMSIOMINE HA CKOPOCTh XUMUYECKHUX
peakuuii.  [lepBoHavanbHOE MPEACTABIEHUE O KAaTaINA3E.

Oo6patumblie peakiuu. [IoHATHE 0 XUMUYECKOM paBHOBECUH. XHUMHUYECKUE PEaAKIINH
B BOJIHBIX PacTBOpax. DJNEKTPOJMUTHI U HEIIEKTPOJUTHI. MoHbI. KaTHOHBI M aHUOHBI.
['uapatHas Teopus pacCTBOPOB. DNEKTPOJIUTHUECKAS TUCCOLUUALIMS KUCITOT, OCHOBAHHIA
u coneil. Cnabble W CwibHBIE 3JIeKTpoJuThl. CteneHb aucconuanuu. CTENeHb
auccouuanvu. Peakiuy MOHHOTO OOMEHA. YCJIOBHUSL TEUEHHS PEaKIMd HOHHOTO
oOMeHa 10 KOHIA. XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCJIMHEHUI B CBETE MPEACTABICHUN 00 AIEKTPOIUTHYECKON ITUCCOLMAIMN U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKITUH.

[ToHsATHE O TUIPOIIU3E COJIEH.
JlemoHncTpanum:

[TpuMepsl 53K30- ¥ SHAOTEPMHUYECKUX PEAKIIUU.
B3auMopelicTBrE IMHKA C COJISTHOM M YKCYCHOM KHCJIOTOW. B3aumonencteue
TPaHyJIMPOBAHHOTO IIMHKA U IMHKOBOW MBUIM C COJISTHOM KHUCIIOTOM.

B3aumogeiictBue okcuaa meau (II) ¢ cepHoit KMCIOTOM pa3HOM KOHIIGHTpALIUU
IIPY Pa3HbIX TEMIIEPATYPAX.

['opeHue yriisi B KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTE.

['opeHue cepbl B pacIlyIaBIICHHOM CEJIUTPE.

HcnbiTanre pacTBOPOB BEUIECTB HA AJIEKTPUUECKYIO TPOBOAUMOCTb.
JIBM>KEHME MOHOB B 3JIEKTPUUECKOM TIOJIE.

IIpakTnueckne padoThbI:

* H3yueHue BIMSAHUS yCIOBUI NIPOBEACHUS XUMUUYECKON PEAKIIUU HA €€
CKOPOCTb.

* Pemrenune s3KkCepuMEHTANIBHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEN U
OCHOBAHUM KakK 2JICKTPOJIUTOB)

JlaGopaTopHbIe ONBITHI:
Peakuiun oOMeHa MeX 1y pacTBOpaMU dJIEKTPOTUTOB

PacuerHsble 3a1a4yu: BerunciieHns 1o TEpMOXMMHUYECKAM YPAaBHEHUSM PEAaKIUN.

Pa3znen 2. MHuorooopasue BemiecTn.(49 yacos)

Hemeramnpl. ['asorensl. llonoxxkeHne B NEPUOAMYECKON CUCTEME XUMHUUYECKHUX
JJIEMEHTOB, CTpO€HHME HUX aroMoB. Haxoxnenue B npupone. Pusuyeckue u
XAMHWYECKUE CBOMCTBA TaJIOreHOB. llonmydeHue M NMpUMEHEHHE TajloreHoOB. XJIOp.
duU3nYECKue U XUMHUYECKHE CBOMCTBa xJiopa. [Ipumenenue xjopa. Xja0poBOIOPOI.
®usnueckue cpoiicTBa. [lomyuenue. ConsiHas kuciota U ee conu. KadecTBeHHas
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peakiuss Ha XJOpUI-MOHBL. Pacmo3HaBaHue XJIOPUAOB, OpOMHUAOB, HWOJUJIOB.
Kucnopon u cepa. Ionoxenue kucinopoga u cepsl B [ICXD, cTpoeHrne ux aToMOB.
Cepa. Amnotponusi cepsl. dusznueckue U XUMHUYECKHE CBOMcTBa. Haxoknenue B
npupoze. [Ipumenenue cepsl. CepoBonopoa. CepoBoaOpoAHAs KUCIOTAa U €€ COJIH.
KauectBennas peakuusi Ha cyiabdua-uonsl. Oxcun cepbl (IV). @usuueckue u
xummuieckue cpoiictpa. [Ilpumenenue. CepHucTas kuciaota u ee coiau. KadecTBeHHas
peakuust Ha cyiabpuT-uoHbl. Oxcun cepel (VI). Cepnas kucnora. XuMHYECKUE
CBOICTBa pa30aBIICHHOM M KOHIEHTPUPOBAHHOM cepHOM KucioThl. KauecTBeHHas
peakiusi Ha Cyiab(paT-MOHbl. XUMUYECKHE PEaKIUH, JIeKAIIHe B OCHOBE MOITYYCHUS
CEPHOM KUCIIOTHI B IPOMBIIIJIEHHOCTH. [ [puMeHeHne CEpHOM KUCIIOTHI.

Azot u dochop. [Tonoxkenue azora u docdopa B [ICXD, cTpoeHne WX aTOMOB.
A30T, (u3nuecKue U XUMUYECKUE CBOICTBA, MOJyYeHHe U mpuMeHenue. Kpyrosopor
a3oTa B npupoje. AMMHAK: (U3NYECKUE U XHMUYECKHE CBOMCTBA, IMOJIyYCHUE U
npumeHenue. Coin aMMOHUSA. A30THas KHCJIOTa M €€ CBOMcTBA. OKHMCIHTEIBHBIE
CBOMCTBA a30THOM KHUCIOTHL. [lodmydeHue a30THOM KHUCIOTBI B J1aOOPATOPUHU.
XHWMHYECKHE pPEaKUuu, JeKallue B OCHOBE IOJYYEHHS a30THOM KHUCIOTHI B
MPOMBINIIEHHOCTH. [IpriMeHeHne a30THOW KHUCHOTHL. CONMM a30THOW KHCIOTBHI M HX
pUMeHEeHHE. A30THbBIE yI00OpEHUS.

®dochop. Amnorponus pochopa. Puznueckrue 1 XMMUYECKHE CBOWCTBa Pocdopa.

Oxkcug dpocdopa (V). Oprodocdopnas kucnora u ee conu. Dochopurie yaoOpeHus.

VYrnepon u kpemuuii. Ilonoxenue yriepona u kpemuus B [ICXD, crpoeHue ux
aToMOB. Yriepoa. Amnorponus yriepona. @uU3MYecKue M XMMHYECKUE CBOMCTBA
yriepoaa. AncopOius. YrapHbelid ra3, CBOMCTBA UM (PU3HOJOTMYECKOE JICUCTBHE Ha
OpraHu3M. Y TJICKUCIIbIN Ta3. YToJbHAas KUCIIOTa U €€ coJii. KaueCcTBEHHBIE peakiuy Ha
kapOoHaT-uoHbsl. KpyroBopor yriepoma B mnpupoje. OpraHUYEeCKHE COCTUHEHUS
yriiepoja.

Kpemnuii. Okcug kpemuus (4). Kpemauesas kuciora u ee conu. Cmexio.
Llemenm.

Mertamnsl. [Tonoxenne metannos B [ICXD JI.M1.MenaeneeBa, CTpOCHUE UX aTOMOB.
Merammueckas cBa3b. PU3NUECKUE CBOWCTBA METAIUIOB. Psi/i aKTUBHOCTH METAJLIOB.
Xumuueckue cBoiicTBa MeTauioB. O01mue crnocoObl moayyeHus MetamuioB. CIiiaBbl
MetaiioB. lllenounsie meTamibl. [looxkeHre MIETOYHBIX METAIOB B IEPUOIMUECKOM
cCUCTEME, CTpOoeHMEe uX aroMoB. Haxoxknenue B mpupoae. MarHuil U KajabLHM, UX
BaXKHEUIME coeruHeHus. JKeCTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHESHUS.

AsnromuHuid. [losio)keHne amOMUHNS B IEPUOANYECKON CUCTEME, CTPOCHUE €0
aroMa. Haxoxnenue B npupoae. Pu3nyecKkue U XUMUYECKUE CBOMCTBA aJTFOMUHUSL.

AMbOTEpPHOCTH OKCH/IA U THAPOKCUIA ATFOMUHUSI.
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Kenezo. IlonoxkeHnue xeneza B NMEPUOJAUYECKON CUCTEME, CTPOCHUE €ro aToMa.
Haxoxnenue B mpupoge. PU3ndeckue 1 XUMUYECKUE CBOMCTBA XkKele3a. BaxHenmme
COCIMHEHUS JKeJle3a: OKCHUJIbI, TUAPOKCcH bl U conu xene3a (I1) u xeneza (III).

KauecTBeHHbIEC peakliu Ha HOHBI. leMoOHcTpanum:
dusnyeckre cBOMCTBA raJIOT€HOB.

HonyquHe XJIOPOBOAOPOAa U paCTBOPCHHUC CI'O B BOJIC.

AnnotponHble Mogudukamuu cepbl. OOpasIbl MPUPOIHBIX CYIb(OUIOB U
cynb(dartos.

[TosyueHne ammmuaka u €ero pacTBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3amMu
IPUPOIHBIX HUTPATOB, pochaTon

Mopjenu KpUcTaUIMueCKUX PEHICTOK aiMasa v rpadurta. 3HaKOMCTBO ¢ 00pa3iiamMu
IPUPOAHBIX KAPOOHATOB U CUIIMKATOB

3HAKOMCTBO C 00pa3laMu BaKHEUIINX COEAUHEHUN HATPUsI, KaJIUs, IPUPOTHBIX
COEIMHEHNH KalbLUs, PyIaMH KEJe3a, COCAUHEHUAMU aTIOMUHUS.

B3auMopaencTBrE MIEIOYHBIX, HIETOYHO3EMEIBHBIX METAIIOB U AJTFOMUHUS C BOJIOM.
CoxuraHue ene3a B KUCJIOPOJIE U XJIOPE.
IIpakTnueckne padoThbI:
* IlomydyeHue COJIIHON KUCIOTHI U U3YYEHHUE €€ CBOWCTB.
* Pemenue sxcnepuMeHTaNbHBIX 3a1a4 10 Teme «Kucmopo u cepay 0
[Tonyyenne aMmMHuaka U U3y4eHHUE €ro CBOUCTB.

* [Tlomyuenue oxcuna yriepozaa (IV) u uzydyenue ero cBoicts. Pacno3naBanue
KapOOHATOB.

* Pemenune skcrieprMeHTATBHBIX 3a/1a4 110 TeMe « MeTalTbl M X COCITUHCHHUS .

JlaGopaTopHbIe ONBITHI:

BrITecHeHre TaJloreHaMu IPYT ApyTa U3 PaCTBOPOB UX COSAUHEHUM.
KauectBennsle peakiuu cyibPua-, CyIbPuUT- U Cyib(aT- HOHOB B PACTBOPE.

O3HakomIIeHHE ¢ 00pa3IamMu Cephbl U €€ MPUPOTHBIMU COCTUHEHUSMH.

B3aumoperncTBre cojieil aMMOHUS CO IIEJI0YaMU.

KauectBennble peakiiuu Ha KapOOHAT- U CUIIMKAT- UOHBI.

KauecTBeHHas peakuys Ha YIIEKUCIBIN Ia3.

N3yuyenue oOpa3iioB MeTauioB. BzauMopaeiicTBue MeTaioB ¢ pacTBOpaMH COJIEH.
O3HaKOMJIEHHE CO CBOMCTBaMH M MPEBpPALICHUSIMH KapOOHATOB M TMAPOKApOOHATOB.
[lonyuyeHnne ruipOKCUIa ATFOMUHHNS U B3aUMOJEHCTBUE €r0 ¢ KUCIOTaMHU U IEJI0YaMHU.
KauecTBeHHble peakiuy Ha HoHbI Fe?" u Fe** Pacuernble 3a1aun:
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Brrurcnenus mo XuMHUYECKUM yPaBHEHUSIM MAacCChl, 00bEMa HITH KOJIMIECTBA
BEIIECTBA OJJHOTO M3 MPOIYKTOB PEaKIIUH 110 MacCe MCXOTHOTO BEIIECTBA, 00BEMY
WIM KOJIMYECTBY BEIIECTBA, COACPIKAIIETO ONPEACICHHYIO IOJII0 TPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeHIIIUX OPraHUYeCKUX BellecTB.(94acoB)
[Ipenmer oprannueckor xumMun. Heopranmyeckue u opraHndecKue
COEJIMHEHHUA. YTJIEpOJ — OCHOBA KU3HU Ha 3emie. OCOOEHHOCTH CTPOEHUS
aToMa yrjiepoJia B OPraHUYECKUX COCITUHECHHUSIX.

Yrnesogoponsl. [IpenensHbie yriueBogopoasl. Metas, 3TaH, mponaH — NpOoCTEHIIne
NPEACTABUTENIM  NPEACNbHBIX  YIVIEBOJAOPOIOB. CtpyktypHble  (OpMyIIbI
YIJIEBOAOPOAOB. [ OMOJIOTMYECKUI PsA TPEAENBbHBIX YIIe€BOAOPOAOB. ['omonoru.
du3nyecKue 1 XMMUYECKHE CBOMCTBA IPEACIIbHBIX YTIEBOA0POI0B. Peakiiuu ropenus
U 3aMmenieHus. HaxoxaeHue B MpUpPOAE MPENesbHbIX YrieBoAopoaoB. IIpumeHeHnue
METaHa.

HenpenenbHble yrieBoI0POIbl. DTUICHOBBIN P/l HEMPEAEIbHBIX YIJIEBOAOPOIOB.

OtuiieH. PU3nyeckne 1 XMMUYECKUE CBOMCTBA 3TUIICHA.

ALIETWICHOBBIM PSA  HENPEACHbHBIX YIIEeBOAOponoB. AnermieH. CBoKcTBa
anetwiena. [lpumenenue anerminena. [IpousBoausie yriaeBogoponoB. Kpatkuit 0630p
OpPraHUYECKUX COCIMHEHU: OJTHOATOMHBIC CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CIIOKHbIE
3(UPBIL, KUPDI, YTIEBOIbI, AMUHOKUCIIOTHI, Oeiku. Poib O€TKOB B OpraHusme.

[ToHATHE O BEICOKOMOJEKYISPHBIX BemiecTBax. CTpyKTypa MOJIUMEPOB: MOHOMED,
MOJUMEP, CTPYKTYpPHOE  3BEHO, CTeneHb  noiuMmepusaunu. [lomusTunen,
MOJIMIPOIUIICH, MOJUBUHWIXJIOpKA. lemMoHcTpanun:

Moaenu MOJIEKYJT OPraHMYECKUX COEAMHEHUM. [ OpeHne yriieBoa1opoa0B U
oOHapy>KeHHE MPOIYKTOB UX TopeHus. KauecTBeHHas: peakiys Ha STUJICH.

[Tonydyenue 3TuieHa.

PacTBOopeHue 3TunoBoro cnupra B BoJe. PacTBopeHue rimnepruHa B BOJE.
[TomydyeHne u CBOMCTBA YKCYCHOM KUCIIOTHI. VcciienoBanrne CBOMCTB KUPOB:

pPacTBOPUMOCTD B BOJIE M OPraHUYECKUX PACTBOPUTEIISAX.
KauecTBeHHbIE pEAKIIMU HA TJIFOKO3Y U Kpaxmal.

O3HakoMIIeHHE ¢ oOpa3amMy U3ACIIHN |3 TTOIUATHIICHA, TIOJUIIPOIHIICHA,
MOJIMBUHWJIXJIOPHU/IA.

IIpakTHyeckue padoThI CrpyIIUPOBAHBI B OJIOKH — XUMHUYECKUE TTPAKTUKYMBI,
KOTOPBIE CIIyKaT HE TOJIBKO CPEJACTBOM 3aKPEIJICHNUS] YMEHUIN U HAaBBIKOB, HO TaKXkKe U
CPEIICTBOM KOHTPOJIS 32 KAYECTBOM MX C(HOPMHUPOBAHHOCTH.
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TemaTnueckoe miannpoBanme 8 kiacc. (68 4, 2 u B HeeM10)

Tema u Ha3BaHMe Bcero N3 nux
4acoB
TEOPHH | MPAKTUKHU

OcHOBHBIE NOHATHA XUMUH (ypoBenb| 46 40 6

ATOMHOMOJIEKYJIAPHBIX MpPeICcTABIEeHMH)

Tema 1. IlepBoHayanbHbIE XUMUYECKHE OHITHUS 21 19 1

Tema 2. Kucnopoa. Bogopon 8 7 2

Tema 3. Bona. PactBopbl 7 6 1
Tema 4. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 11 10 1
COCOMHECHUM
Pa3znen 2. [lepuoanyecknii 3aKoH U 8 8 -
MepuoOINYECKAs CHCTEMA XUMHUYECKHUX )JIEMEHTOB
JI.. MenaesieeBa. CTpoeHue aToma.
Pa3znen 3. CTtpoeHue BemecTna. 14 14 -
HTroro: 68 62 6
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TemaTnueckoe mianuposanme 9 kiaacc. (68 4, 2 U B HegeJI10)

Tema u Ha3BaHue Bcero N3 unx
4acoB

TCOPUMH | MIPAKTUKHA

Pa3nen 1. MHoroo0pa3ne XuMH4eCKHX PeaKIuii. 10 8 2
Pa3znen 2. MHoroo0pa3sue BeliecTs. 49 44 5
Pasznen 3. KpaTtkuii 0030p BaxkHeHmux 9 9 -

OpPraHun4€CKHuX BCIIECTB.

HUroro: 68 61 7
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