MyHHIHIAI5HOE ABTOHOMHOE 00m e00pa30BaTeIbHOE YIP EKACHHIE

VYcneHcKkas CpeaHasn oﬁmeoﬁpaaona’re:n.nan mKo.1a TroMeHCKOoro MYHHIHIOAJIBHOIO paiiona

PACCMOTPEHO COI'JTIACOBAHO
Ha 3acelanui MO yuuTenei eCTeCTBeHHO —

MaTEeMaTH4YCCKOIO LMKIa

Pykosoautens MO

7 /Kopasiera T.A. 3aMeCTHTEIb AMPEKTOpa
Tporokon 1 2 _~ [Turosal.A.
«31 » 08  2023r. «31 » 08  2023r
PABOY A ITPOTPAMMA

VuebHoro npeavera «XHMHET»

10-11 K1accel

Pazpaboruuk nporpaMmmer: Tnemucoea A A.

c. Ycnenka 2023 r.



IosicHnTeIbHAS 3anKCKA.

[IporpaMMa 1o XuMuM Ha YPOBHE CpPeIHEro 0011Iero o0pa3oBaHus COCTaBlIeHA HA OCHOBE TPeOOBAaHUI K OMpeAeNIeHUIO O0IIel CTpaTeruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTHs 00yUaIOIIMUXC CpeacTBaMu yueOHoro nmpeamera «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIIETITYaJIbHBIC
nosiokeHnst PI'OC COO o B3anMOOOYCIOBICHHOCTH 1IEJICH, colepKaHusl, pe3y/IbTaTOB 00y4YeHUsI U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB,
npeacTaBieHHON B nporpamme Bocniutanus MAOY Yenenckoi COILLLL

XuMuyeckoe o00pa3oBaHuE, IOJy4aeMoOe€ BBITYCKHUKAMU 0011e00pa3oBaTebHON OpraHU3aluu, SBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEPILIAIOIIMM ATAllOM PEaTU3al[i HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XMMHYECKOro oOpa3oBaHMs. DTH LEHHOCTHU KacaroTCsl MO3HAHHS 3aKOHOB NMPHUPOAbI, (OPMUPOBAHUS MUPOBO33PEHHs] M OOIIei
KYJIBTYPBI 4eJIOBEKa, a TAK)KE HKOJIOTUIECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 370POBBIO M IPUPOTHON cpefie. Peanusyercs xumudaeckoe oopa3zoBanne
oOyyJaronuxcsi Ha ypoBHE CpeqHero oo1iero o0pa3oBaHus CpeICTBAMU y4eOHOTO IpeaMeTa «XUMHUs», COlep KaHue U TOCTPOSHHE KOTOPOTo OIpe/IeIeHbI
B IIPOTpaMMe MO XUMHH € YYETOM CIICIU(PUKN HAYKA XUMHH, €€ 3HAYCHUs B IO3HAHUU TPUPOJIBI ¥ B MAaTEPHAITBHOM JKU3HU O0IIECTBA, a TAKXKE C yIETOM
00X 1eNel U MPUHILIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI cpe/iHero obiiero oopa3zoBanus B Poccuiickoit @enepanum.

XUMUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET OCOOYIO pOJib B COBPEMEHHOM IMBUJIM3AINU, B CO3JaHUM HOBOW 0a3bl MaTepuabHOM
KyabTypbl. OHa BHOCUT CBOH BKJIaJ B (POPMHUpPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBIILICHUS, B CO3JaHUE L[ETOCTHOTO MPEACTABICHUS 00 OKpYXKaloIleM
MHUpEe KaK O €IWHCTBE MPUPOIBI M YeJOBEKa, KOTOpoe (OpMUPYETCS B XMMHHM Ha OCHOBE MOHMUMAHHUS BEUIECTBEHHOTO COCTAaBa OKPY)KAIOILIETO MHpA,
OCO3HAHMSI B3aUMOCBSI3U MEX]ly CTPOCHHEM BELIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 00JIACTAMU MPUMEHEHUSI.

TecHO B3aMMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAayKaMU, XMMHUS CTaJla HEOTHEMIIEMON YaCThl0 MUPOBOW KYJIBTYPHI, HEOOXOIUMBIM yCIOBUEM
YCIIEIIHOTO TPY/Ia M KU3HU KaX10To wieHa oOmiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3HUaTebHasl, KaKk HayKa BHICOKHX TEXHOJIOTUMH HarpaBjeHa Ha
perieHue ro0aabHbIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YETIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUIIIEBON, YKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI
3JI0pOBBS.

B cooTBercTBUM ¢ 0OIIMMHU LENSIMU M MPUHIMIIAMH CpegHero olIiero oopasoBaHus cojepxkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIi
YPOBEHb H3yU€HHUS) OPHEHTHUPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOATOTOBKY OOYYarOIIMXCs, HEOOXOAMMYIO HMM IS BBIPaOOTKH
MHUPOBO33PEHYECKHX OPHUEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B >KU3Hb COLMYMa, MPOJODKEHHsI 00pa3oBaHMs B Pa3IMYHBIX OOJACTAX, HE CBSI3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.

CocTaBisIONMME TpeAMeTa «XUMUS» SBISIFOTCS 0a30Bble Kypchl — «Opranudeckas xuMmus» U «OOmas U HeopraHudeckas XUMUs», OCHOBHBIM
KOMITOHEHTOM COZIepKaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUM M0 HEOPTaHUYECKON XMMHHM (C BKIIOUEHUEM 3HAHUU U3 00Iei
XMMHH) U OpraHu4ecKkoil xumMuu. @opMupoBaHHUEe TaHHOW CHCTEMbI 3HAaHUHM NPU M3yYEeHUH IpeAMeTa 00ecrneuynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEHIECTB HA OCHOBE OOIIUX MOHSTHI, 3aKOHOB U TEOPUA XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranuueckas Xxumus» 1 «O011as 1 Heopranudeckas XuMus» c¢(hopMUpoBaHa B IPOrpaMMe o XUMHUH Ha OCHOBE
CHUCTEMHOIO IMOJX0/la K H3y4yeHHI0 Y4eOHOro marepuana U OOyCIIOBI€HAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUI Ha oONpeAenEéHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMUECKOM XMMHUU BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUECKOW TEOPHUU CTPOEHUS OPraHMYECKUX
COEIMHEHUH, a TaKXKe Ha YPOBHE CTEPEOXUMUYECKUX U AIIEKTPOHHBIX MPEJCTaBIEHUN O CTpoeHUH BemecTB. CBefeHHs 00 N3y4aeMbIX B Kypce BEIIeCTBax
JIAI0TCA B PAa3BUTUU — OT YIJICBOAOPOJOB JIO CIOXKHBIX OMOJIOTMYECKU aKTHBHBIX COEIMHEHUH. B Kypce opraHmueckoidl XMMUU TOJYy4YalOT pa3BUTHE



chopMHpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs NEPBOHAYATIBHBIC MPEICTABICHUS O XUMHUUECKON CBSI3M, KJIIACCH(PHUKALMOHHBIX MPU3HAKaX
BELIECCTB, 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX CTPOCHMS, O XUMUYECKON PEAKIUH.

[Tox HOBBIM YITIOM 3peHHUs B IpeaMere «XuMus» 0a30BOr0 ypOBHs pPacCMaTpPHUBAETCS M3YYEHHBIH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpPEeTUYECKUI Marepuan 1 (HaKkTOIOIHYECKUE CBEJIEHHs O BELECTBAX U XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO01ias 1 HeopraHuyeckas
XUMHS» 00YJaromUMCs MPEJOCTABIAETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE MEPUOJMYECKOrO 3aKOHA C OOLIETEOPEeTHYECKUX W METOHOJIOTUYECKHX
HO3ULIKH, [Ty0XKe MOHATh UCTOPUYECKOE N3MEHEHHE (DYHKIMI 3TOr0 3aKOHa — OT 00001atoIei 10 0OBbSACHSIOIEH U IPOrHO3UPYIOLIEH.

Enunasg cucrema 3HaHUI O BaKHEHIIMX BELIECTBaX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U NPUMEHEHUH, a TAK)KE O XUMUYECKUX PEAKLUAX, UX
CYLUIHOCTH M 3aKOHOMEPHOCTSAX IIPOTEKaHUs JomosHsgerca B Kypcax 10 m 11 kiaccoB aneMeHTaMu COAepIKaHMsl, UMEIOIIMMH KyIbTypOJIOTUYECKHNA U
IPUKIATHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMMHHU C JAPYTUMHU HayKaMH, PAcKpbIBalOT €€ pojib B MO3HABAaTEIbHOU U
IIPAaKTUYECKON AEATEIbHOCTH YEJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHHSI K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPHH U MPAKTUYECKUX MPHUIIOKESHUN
XUMHH, TOMOTAOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX NIPO0OJIEMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIINBAThH
UHGOPMALIUIO U NPUMEHSTh €€ I MONOJIHEHUS 3HAHUM, PelIeHHUs MHTEJICKTYaJbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIEI0BaTeNIbCKUX 3a/ad. B nenom
coziep)kaHue y4eOHOTO MpeaMeTa « XUMUs» JaHHOTO YPOBHS U3yUSHHsI OPUESHTUPOBAHO Ha (hopMUpoBaHHE Yy O0YJaIOUIHXCSI MUPOBO33PEHUYECKOI OCHOBBI
JUI IOHUMaHUs GUII0OCO(CKUX UACH, TAKUX KaK: MaTepHajJbHOE €JMHCTBO HEOPIaHUYECKOTO M OPraHNYeCKOro MUpa, 00yCIOBIEHHOCTb CBOMCTB BEILIECTB
UX COCTaBOM U CTPOCHHEM, IO3HABACMOCTHh NPHUPOTHBIX SBICHUNA MYTEM OSKCIEPUMEHTAa M PEIICHHUS MPOTHBOPEYMH MEXIy HOBBIMH (pakTamMu H
TEOPETUYECKUMH MPEINOChUIKAMH, OCO3HAHME POJIM XUMHMM B PEIICHUM 3KOJOTMYECKUX MpoliieM, a Takke HpolieM cOepexeHHs] 3HEpPreTHYeCKUX
PEeCypCOB, ChIpbs, CO3/1aHNs HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nnane pemieHus 3ajad BOCIUTAHUS, PA3BUTHS U COLMANIM3ALUU OOYYAIOIIUXCS MPUHATHIE MPOrPaMMOIl IO XUMHHM MOIXOIbI K ONpPeeICHUI0
COJZIepaHUsl M TOCTPOEHHUs IpenMeTa MpeaycMaTpuBaloT (OpPMHUPOBAHHWE YHHUBEPCAIbHBIX YYEOHBIX IEHCTBHM, MMeEIOUMX 0a30BO€ 3HAYEHHE IS
Pa3IUYHBIX BHJIOB JESITEIBHOCTH: pELICHUS NpoOjeM, IMOMCKa, aHalu3a U 00paboTkM HHGOpPManuM, HEOOXOAMMBIX Ul NPUOOpPETEeHHs OIbITa
IIPAKTUYECKOUN U UCCIIEOBATENBCKON NE€ATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUH XUMHH.

B npaktuke npenojaBaHuMs XMMHM KaK Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHMs, TaK M Ha YpPOBHE CpelHEero oOuiero oO0pa3oBaHUs, MpPH
OIPEEIICHUN COJEPIKATEIbHON XapaKTEPUCTUKH LENEeH U3ydeHUs MpPEeAMETa HalpaBICHUEM NEPBOCTENEHHOW 3HAUMMOCTH TPAaJWLMOHHO NMPU3HAETCS
(dbopMupOBaHUE OCHOB XMMHUYECKOM HayKHl Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW NEATEIbHOCTH YEelIOBEKa M KaK OJHOTo W3
KOMITIOHEHTOB MHUPOBOH KyIbTYpbl. C METOAMYECKON TOYKHM 3PEHHs TAaKOW IMOIXOX K ONPENCIICHUIO LElNed M3Y4EeHHs IpEIMETa SIBISETCS BIIOJIHE
OTIpaBIaHHbIM.

CornacHo 1aHHOM TOYKe 3peHHsl INIaBHBIMU LIEISIMHU U3y4eHUs TpeaMeTa « Xumusi» Ha 6a3oBom ypoHe (10 —11 ki1.) sBastroTCS:

e (opMHpOBaHHE CUCTEMBl XUMHUECKUX 3HAHUN KaK Ba)KHEHIEeH cOCTAaBISIONIEH eCTECTBEHHO-HAyYHON KapTUHBI MUPa, B OCHOBE KOTOPOH JIexkKar
KJIIOUEBbIE TOHATHA, (PyH/IaMEHTalIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
0000111eHNT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UICTOPUEH UX pa3BUTHS U CTAHOBIICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIINM, HEOOXOIUMBIX Ul MPUOOPETEHUS
YMEHUI OpUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUUECKHUX SBJICHUH, UMEIOLIUX MECTO B MPUPOJIE, B IPAKTUYECKON U TTIOBCETHEBHOM KU3HU;



® Pa3BUTHC YMGHI/Iﬁ u CHOCO6OB ACATCIbHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/IeM )41 OGT:S'ICHGHI/IGM XUMHYCCKOTO OKCIICPUMCHTA, CO6JHOI[€HI/IGM IMpaBUJI
0e30macHOro 0OpaIIeHHs C BEIECTBAMHU.

Hapsiny ¢ atuM, conepikarelibHasi XapaKTepUCTHKA [eJIel U 3a/a4 U3ydeHHs MpeaMeTa B IporpaMMe M0 XMMHUHU YTOYHEHA M CKOPPEKTHPOBaHA B
COOTBCTCTBHU C HOBBIMU MPUOPUTECTAMHU B CUCTEMC CPCIAHCIO O6H.[€FO O6paSOBaHI/I$I. CCFO,Z[HSI B MMperioJaBaHuu XUMHUH B 6OJIBIHGI>'I CTCIICHU OTI[aéTCSI
NPEANOYTEHHUE TIPAKTHUECKON KOMITOHEHTE CollepKaHusi 00y4YeHNs, OpUEHTHPOBAHHOW Ha MOATOTOBKY BBIITYCKHUKA 00IIE00pa30BaTeIbHOM OpraHu3aIlty,
BJIAJICIONIETO HE HAOOPOM 3HAHUH, a PYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU ¥ YMEHHSIMU aKTUBHOTO ITOJTYYCHUS 3HAHUH U TIPUMEHEHUS HX
B peaIbHOM JKU3HU JUUIsl PEIICHHSI TPAKTUICSCKHIX 3a/1a4.

B cBsi3u ¢ 3TUM TpU U3ydeHUU NpeaMeTa « XUMU) JOMUHUPYIOIIee 3HAaYCHUE MPUOOPETAIOT TAKKUE LIEIH U 33][auH, KaK:

ajanTanus oOy4arolMXcsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIICTOCS MUPA, (OPMUPOBAHUE WHTEILICKTYaJbHO PA3BUTOW JIMYHOCTH, TOTOBOH K
CaMOO6pa30BaHI/IIO, COTPYAHHUUYCCTBY, CaMOCTOATCIbHOMY IIPHUHATHIO TI'PaMOTHBIX peHIeHI/If/'I B KOHKPCTHBLIX JXHU3HCHHBIX CHUTyallUAX, CBSA3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

q)OpMHpOBaHI/Ie y 06y11a101111/1xc;1 KIJIIFOUEBbBIX HABBLIKOB (KJIIO‘IGBBIX KOMHCTCHHHﬁ), HMCIOIIUX YHHBCPCAJIbHOC 3HAYCHHUC Ui pa3JIMYHBIX BHUIOB
NeSITeJIbHOCTH: PEIICHUs] Tpo0iieM, TOUCKa, aHanu3a u 00paboTku MHMOpMANUU, HEOOXOMUMBIX U MPHOOPETCHHS OINbITa JIEATEILHOCTH, KOTOpas
3aHUMACT BA’KHOC MECTO B ITIO3HAHNWU XUMHH, a TAKXKEC AJIs1 OICHKHU C HO3HLII/II>1 SKOJIOTMYECKON 0€30acCHOCTH XapakTepa BJIHUAHNA BEIICCTB U XUMHUYCCKHUX
IPOIIECCOB HA OPTaHU3M YEJIOBEKa M IPUPOIHYIO CPENY;

pa3BUTHE II03HABATEIBLHBIX WHTEPECOB, WHTCIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH OOyYaromIuXcs: CIOCOOHOCTH CaMOCTOSTEIHHO
nproOpeTaTh HOBBIC 3HAHUS 110 XUMHUH B COOTBETCTBHUHU C )KU3HEHHBIMU MTOTPEOHOCTSMU, UCTIOJIB30BaTh COBPEMEHHbBIE HH(OPMAIIMOHHBIC TEXHOJIOTUH IS
MOMCKa U aHaIM3a y4eOHOM U HaydHO-IONMYISpHON HHPOpMALIK XUMUYECKOTO COIEP KAHNUS;

dbopmMupoBaHue U pa3BUTHE Yy OOYUYAIOUIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS, HAOII0MaTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOPBIC 0CO0eHHO HCO6XO}II/IMBI, B YaCTHOCTHU, IIPH IIJIAHUPOBAHHUHU U MTPOBCACHUN XUMHUYCCKOI'O SKCIICPUMECHTA,

BOCIIUTaHHE y oOydaromuxcs yOexaAEHHOCTH B TYMAaHUCTHYECKON HamMpaBIeHHOCTH XMUMHH, €€ BaKHOW PONIM B PEHICHUH TIOOAIBHBIX MpoOieM
paluoOHAaJIbHOI'0 MPUPOAOIIOIB30BaAHUSA, MOIOJHCHUA SHCPTCTUUCCKHUX PCCYPCOB M COXPAHCHUA MPUPOAHOTIO PaBHOBCCHA, OCO3HAHUA H€06XOZ[I/IMOCTI/I
OepeXKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0OPOBBIO, a TAK)Ke MPHUOOPETEHHUS ONBITA UCIIOIb30BAHUS MTONYUYEHHBIX 3HAHUN JJI PUHATHS TPAMOTHBIX
peHICHI/II\/’I B CUTyallMsX, CBA3AHHBIX ¢ XUMHWUYCCKHUMU SIBJICHUSIMU.

B ydueOHOM mnaHe cpemHero oOmiero oopazoBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YpOBHS BXOAUT B COCTaB IMpeaMeTHOU obmacTu «EcTecTBeHHO-
HAyYHBIC PEMETHD.

OO11ee yrcno YacoB, OTBENEHHBIX I U3YUCHHS] XUMUH, Ha 0230BOM YpOBHE CpeHero oo1iero oopasoBanus, cocraBiser 68 gacos: B 10 kmacce —
34 gaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1 gac B Henemio).

VY4er BOCHHUTAaTEIHHOTO IMOTEHIMANa YPOKOB B paboueil mporpamme ydeOHoro mpeamera "Xumwus'. BocnuTarenbHbId MOTEHIHAN y4eOHOTO
npeaMeTa «XUMUS» peanuzyercst qepes:
* MPUBJICYCHHE BHUMaHUS OOYJArOIIUXCS K IIEHHOCTHOMY acCleKTy M3Y4aeMbIX Ha YpPOKax SIBICHUN, OPTaHU3AIMIO UX Pa0OTHI ¢ TOTy4aeMol Ha ypoke
COUAJIBHO 3HAYNMOU HH(?];)OpMaHHeﬁ — MHUOHUHUPOBAHUC €€ O6CY)K)ICHI/I$I, BBICKA3bIBAHU A O6y‘-IaIOH_[I/IMI/IC$I CBOCTO MHCHUA 110 €€ ITIOBOY, BBIpa6OTKI/I CBOCTO
K Hel OTHOIIICHHUS,



* JIEMOHCTpPALMIO 00yYaromMMCsl IPUMEPOB OTBETCTBEHHOTO, T'PAXXJAHCKOTO ITOBEIEHUS, MPOSBICHUS YENOBEKOIIOOUS M 100pOCepaeUyHOCTH, Yepe3
noA0Op  COOTBETCTBYIOIMX TEKCTOB JUId  4YTEHWs, 3afad JJIsi  pelleHus, HNpoOJeMHBIX CHUTyallMid ans  oOCyKAeHus B  KJacce;
* IPUMEHEHUE Ha YPOKAX MHTEPAKTUBHBIX (POpM paboThI C 0OyUYAIOMIMMUCS: UHTEIEKTYAIBHBIX UTP, CTUMYIUPYIOIIUX [MO3HABATEIbHYI0O MOTHUBAIIUIO
00y4aroLMXcsl; AUJAKTUYECKOTO TeaTpa, I1ie MOIy4YEeHHbIE Ha YPOKE 3HaHUS OOBIIPBHIBAIOTCS B TeaTpaJIbHBIX MOCTAHOBKAX; JAUCKYCCUH, KOTOpPbIE JarOT
00y4JaroIMMcs BO3MOXKHOCTh TNPHOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOTO JIMAJIOTa; TPYNIOBONH paboThl win paboThl B Mapax, KOTOpbIE yd4ar
00y4JaroLmXxcs KOMaHIHOU pabore U B3aMMOJICHCTBHIO c JpYTUMH o0y4aroImumucs;
* MHHULUUPOBAHHME U TOJJICPIKKY HCCIEIOBATEIBCKONW NEATEIBHOCTH OOYyYaloOUIMXCsl B pPaMKax peaju3alil MUMU WHAWBHIYaJIbHBIX WU TPYIIIOBBIX
UCCIIEI0BATENIbCKUX IIPOEKTOB, YTO 1aCT O0Y4aIOLIMMCS BO3MOXXHOCTh IPUOOPECTH HABBIK CAMOCTOSATEIIEHOTO PEILIEHHS TEOPETUUECKON TPOOIEMBbl, HABBIK
reHepupoBaHuss M O(OpPMIIEHUS COOCTBEHHBIX HJICH, HABBIK YBaXXHTEIHHOTO OTHOMIICHUS K YYXHM HICsIM, OQOPMIICHHBIM B paboTax Ipyrux
UcclieioBareliel, HaBbIK IyOIMYHOTO BBICTYIICHUS NEepe]] ayTUTOpUE, apryMEHTUPOBAHUS U OTCTaUBAaHUsI CBOEH TOUKH 3pEHHUSL.

Coaep:xanue o0yueHust
10 xaacc
Oprannyeckasi XumMus

TeopeTnyeckue 0OCHOBBI OPraHHUYeCKO XMMHUH

[Ipeamert oprannveckoil XuMHuM: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAUYEHHUE B TIOJIyU€HUH HOBBIX BELLIECTB U MAaTEPUAIOB. T€Opusi CTPOEHUS OPTaHUYECKUX
coequHeHnit A. M. BymiepoBa, e€ ocHOBHBIC MmoyiokeHUss. CTPYKTypHBIE (hOpMYITbl OpraHUYeCKUX BemiecTB. [oMonorus, u3omepus. XUMHUECKas CBS3h B
OpraHUYEeCKUX COEAMHEHUSIX — OIMHAPHBIE U KPATHBIE CBS3H.

[Ipencrasnenne o kaaccuuKaIu OpraHuYeCcKuX BelecTB. HoMeHkaTypa opraHnuecKux COeIMHEHHM (CUCcTeMaThyecKas) 1 TPUBUAJIbHbIE Ha3BaHUS
BOKHENIINX MPEACTABUTEINICH KJIACCOB OPTraHUYECKUX BEIECTB.

DKcIepUMEHTAlIbHbIE METO/IBI M3YUEHUS BEIIECTB U MX MPEBpAlllEeHUI: 03HAKOMJICHHE C 00pa3laMi OpraHHMYECKHX BEIECTB U MaTepHualaMu Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPTaHUYECKHUX BEIIECTB, HAOIIOICHUE U OMMCAaHUE JIEMOHCTPAIMOHHBIX OTBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
P HarpeBaHuu (TaBieHue, OOyTIIIMBaHUE U TOPEHHUE).

Yriesonoponsl

AJTKaHBI: COCTaB M CTPOEHUE, TOMOJOTHUECKHI paa. MeTaH M 3TaH — MpOCTEiIne MpeACTaBUTENN ANKaHOB: (U3NYECKHUE U XUMHUYECKUE CBOMCTBA
(peakiuu 3aMeIIeHns ¥ TOPEHUs ), HAXOXKICHUE B PUPOJIE, TIOTyUYeHNEe U TPUMEHEHNE.

AJTKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PSAJl. DTUIICH U MPOMHIIEH — IPOCTEHIINE MPEACTaBUTENH aTKeHOB: (PU3MUecKre U XUMUIECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TATIOTEHUPOBAHUS, THIPATAIINHI, OKUCICHHS U TIOJTMMEPHU3AIINH ), TIOTyUYeHHUE U TPUMEHEHHE.

Ankaguensl: OyramueH-1,3 u wmerunOyragueH-1,3: cTpoeHHe, BaKHEWIIME XHMMHUYECKHE CBOMCTBa (peakinus mnoiuMmepusanuu). llomydeHue
CUHTETUYECKOTO KaydyKa W PEe3UHBI.

ATKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJIOTHUECKUA Psil. ALIETUIICH — MIPOCTEHIIIHIA MPEICTAaBUTENh AIKMHOB: COCTaB, CTPOCHUE, (PU3HUECKHE
Y XMMUYECKHE CBOMCTBA (pEaKIMy TUIPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIINN, TOPEHUS ), TOTyUEeHHUE U TPUMEHEHUE.



Apensbl. benson: cocras, cTpoeHue, (pu3nYecKue U XMMHUYECKHE CBOIMCTBA (PEeaKIMU TaJIOTEHUPOBAHUS W HUTPOBAHUS), TIONyUYECHHE M IPUMEHEHUE.
Tonyon: cocmas, cmpoenue, usuueckue u xumuieckue C8olUCmed (peakyuu 2ai02eHUpOBaHUs U HUMPOBAnUs), noaydenue u npumenerue. TOKCHYHOCTb apEHOB.
I'eneTnyeckas CBs3b MEXKAY YIVIEBOLOPOAAMM, IPUHAJICKAIUMHU K PA3JIMYHBIM KIIACCaM.

ITpupoaHble UICTOUYHMKH YIT1eBOROpoOoB. [Ipupoauslil ra3 u nonytHsle HeTsAHbIE ra3sl. HedTh 1 €€ npoucxoxnenue. CrocoObl nepepadoTKu He(TH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHUECKUN ), muponu3. IIpoaykTsl nepepaboTku HePTH, UX TPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITY. KameHHbI
yrojib ¥ IPOIYKThI €ro nepepaboTKH.

DOKCHEpUMEHTAJIBHBIE METOIbl M3YUEHHs BEIIECTB M MX IPEBpAILECHHI: O3HAKOMJIEHHE C oOpa3lamM IJIacTMAcC, KaydyKOB M PE3WHBI, KOJUICKIIMU
«HedTp» 1 «Yroaby», MoAeIUpoBaHUE MOJIEKYIT YTJIEBOJOPOIOB U FaJIOT€HONPOU3BOAHBIX, IPOBEICHNE IPAKTUUECKON PpaOOThI: OTy4YE€HUE 3TUIICHA U U3yUCHHE
€ro CBOMCTB.

PacuétHrle 3amaun.

Bbruncnenus 1o ypaBHEHUIO XUMUYECKON peaklny (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MJIU MPOAYKTA PEaKIMK 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOI'O M3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIIMHN).

Kuciopoaconep:xamue opranuyeckue coeAUHEHUs

IIpenenbHble OJHOATOMHBIE CHMPTHI. MeETaHOJI M 3TaHON: CTpOeHHUe, (PU3NYECKHEe M XMMUYECKHE CBOWCTBA (pEakUuu C aKTUBHBIMU METallJIaMH,
raJloreHOBOAOPOAAMHU, TOPEHUE), IpUMeHeHNE. BopopoaHble CBsI3U MEXly MOJIEKYJIaMu CIUPTOB. [leiicTBie MeTaHo1a ¥ 3TaHOoJIa HA OPraHu3M YeJIOBeKa.

MHoroaroMHble CIUPTHI. DTUICHIIIMKOJIb U NIMLEPUH: CTPOEHUE, (PU3HUeCKue 1 XUMHUYECKHEe CBOMCTBA (B3aMMOJICIICTBHE CO LIEIOYHBIMU METaJlJIaMH,
KaueCTBEHHAs peaklysi Ha MHOI0aTOMHbIE CIUPTHI). [leficTBue Ha opranu3M uenoseka. [IpumeHeHue muiepruHa 1 3TUICHIIIUKOIIS.

®eHom: CTpOoeHUE MOJIEKYIbI, (PU3MYecKue U XUMUUecKkre cBoicTBa. TokcnyHOCTh penona. [Ipumenenue genona.

Anbneruabl U kemowusi. DopManbaerus, aleTaabIeru: CTpoeHue, GU3NYecKue U XMMHUYECKHE CBOMICTBA (peaklMM OKUCIIEHUS M BOCCTAaHOBIIEHUS,
KaueCTBEHHbIE PEaKIIUN), OTYy4EHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/eNbHbIe KApOOHOBBIE KMCIOTH. MypaBbiHAs U YKCYCHasl KMCIIOTBI: CTpOeHHe, (pU3NUYecKre U XMMHUYECKUE CBOICTBa (CBOICTBA,
olmye Juisl Kjacca KHUCIOT, Peakius 3Tepu(UKaluu), mojdydyeHue U npumeHeHue. CreaprHOBas M OJEMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIMX
KapOOHOBBIX KMCIIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOOIIEee JIeHiCTBHE.

CrnoxHble 23QUpbI Kak MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ Maponu3 cinoxHbiX 3¢pupoB. Kupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.

VYrneBoabl: cocTaB, KilacCH(PHUKAIUS YIIEBOAOB (MOHO-, JU- W TOJHcaxapujibl). [Jroko3a — mpocTedmuii MOHOcaxapui: OCOOEHHOCTH CTPOCHMUS
MOJIEKYJbl, (pU3MUECKHe M XMMHUYECKHe CBOMCTBa (B3ammoneiictBue ¢ rumapokcunoM meau(ll), okucienne amMmuayHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TITIOKO3bl ), HAX0XKJCHHE B IPUPOJIE, MpUMeHeHue, Ouonorudeckas poiib. @otocunres. @pykrosa Kak H30Mep IITHOKO3BI.

Kpaxman u nemmtonosa Kak npupoaHble noiauMepsl. CTpoeHre Kpaxmana 1 Hesrono3sl. Guzndeckre 1 XMMUYECKUe CBOMCTBA Kpaxmaia (TUAPOIIH3,
KaueCTBEHHAs PEaKIus C HOAOM).

OKCHEepUMEHTAIbHBIE METO/IbI 3YYSHHS BEIIECTB M UX MPEBpAleHU: MpoBe/ieHHe, HAOM0IeHUE U OMMCAHNe TEMOHCTPAIL[MOHHBIX OIBITOB: TOPEHUE
CIHUPTOB, KAaUECTBEHHbIE PEAKI[UU OTHOATOMHBIX CIHUPTOB (OKHCIEHUE dTaHoja okcuaoM Meau(Il)), MHOroaToMHBIX CIUPTOB (B3aUMOAEHCTBHE TIIHILIEPHHA C




ruapokcuom Meau(Il)), anpaerunoB (OkucIeHHEe aMMUAYHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(1l), B3aumoseiicTBie kpaxmaia ¢ HOA0M),
MIPOBE/ICHHUE MPAKTHYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuétHrle 3aga4m.

Brruucnenus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA MJIM MPOAYKTA PEAKIIUU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIHH).

A3oTcoepxKaIire OpraHMIecKue COeTMHEHUSI.

AMUHOKHCIIOTBI Kak aM(OTepHbIE OpraHudecKue coenuHeHus. (DU3MYEeCKHe U XUMHYECKHE CBOWCTBA aMUHOKHCIOT (HA TpHUMEpe IIIHIIMHA).
Bbuonornuyeckoe 3HaueHUEe aMUHOKHCIOT. IlenTuas.

benku kak mpupoOIHBIC BEICOKOMOJICKYIISIpHBIC coequHeHus. [lepBudHast, BTOPUYHAS U TPETUYHAS CTPYKTypa OeNKOB. XMMHUECKHE CBOMCTBA OCIIKOB:
TUIPOJIU3, ICHATYpalltsl, KAYeCTBEHHbIE PEaKIIUU Ha OCTIKHU.

DKCepUMEHTATbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U MX IIPEBPAILICHUI: HAOJIIOJICHUE U OTICAaHUE IEMOHCTPAIIMOHHBIX OINBITOB: ACHATYpAIHs OCJIKOB MpU
HarpeBaHUH, [IBETHBIC PEaKITUU OCIIKOB.

BricokoMoJieKyJIIpHBIE COeTMHEHUS

OCHOBHBIE MOHSATHS XUMHH BBICOKOMOJEKYISPHBIX COEIMHEHHMI: MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEpPU3ALMNM, CPEAHSSA
MoJieKyisipHast Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COSTMHEHUH — MOJTMMEPHU3AIUS U TTOJIMKOHICHCAITHSI.

DKcIepuMeHTalIbHbIE METObl U3yUSHHS BEIIECTB U UX MPEBPAILEHUI: O3HAKOMIIEHUE ¢ 00pa3laMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzarust MeXIIpeIMETHBIX CBSI3€H MTPU U3YUSHUH OpraHnyecko XumMuu B 10 Ki1acce OCyIecTBISIETCS Yepe3 UCTIOIb30BaHME KaK OOIIMX €CTe CTBEHHO-
Hay4YHBIX TTOHSATUHN, TaK U TOHSATUH, SBIISIOMIUXCS CUCTEMHBIMH JIJIs1 OTIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: SBICHHE, HAYYHBINH (PaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHHTE3, KiIacCHU(UKaIUs, MEPUOTUIHOCTS,
HaOJIIo/IeHre, U3MEpEHne, YIKCIIEPUMEHT, MOJIETTUPOBAHUE.

dwuszuka: Marepusi, YHEprusi, Macca, aToM, SJIEKTPOH, MOJIEKYNa, SJHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHUE BEIECTBa,
(bu3MYeCcCKre BETUYNHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: xnerka, opranusm, 6uocdepa, oOMeH BelecTB B opranu3me, poTocuHTe3, OMOTOTHYECKHU aKTUBHBIE BellecTBa (OETIKU, YITIEBOIbI, KHUPHI,
(bepMeHTHI).

I'eorpadus: MuHepalbl, TOpHBIE TOPOIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOoTus: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIlMOHATBLHOTO MUTAHMS, MOIOIIIAE CPEJICTBA, JICKAPCTBEHHBIE K KOCMETUYECKHE Mperaparhl, MaTeprualibl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 knace
OO0mas 1 HeopraHu4veckasi XuMust



Teopernyeckue 0CHOBbI XMMHMH

XUMHUECKUH 37€MEHT. AToM. SIpo aroma, W30TOMbI. DJIEKTPOHHAsA 000J04YKa. DHEpreTH4eckre ypoBHHU, MOAYPOBHHU. ATOMHBIE opOuTany, s-, p-, d-
sneMeHThl. OCOOCHHOCTH pacHpeAeICHHS HIEKTPOHOB MO OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHASI KOH(DUTYpaLIHs aTOMOB.

[Tepunonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux sneMeHToB [[. M. MenaeneeBa. CBsa3b nepuoauyeckoro 3akoHa u Ilepuognueckoi
cucTeMbl xumuueckux anemeHToB J[. V. MeHneneeBa ¢ COBpEMEHHOH Teopueil CTPOEHHUs arOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKHX
3JIEMEHTOB U 00Pa3yeMbIX UMM IIPOCTHIX U CJIOKHBIX BELIECTB IO IPyIIaM U IlepuogaM. 3HaueHHe MepUOIUIECKOro 3aKOHa B pa3BUTH U HAYKH.

Crpoenue BeniecTBa. XUMHUUECKas CBsI3b. BUibl XUMHUUYECKOW CBSI3M (KOBaJEHTHAs HEMOJISIpHAs W NOJspHAasi, MOHHAs, MeTaJlIndeckas). MexaHn3Mel
00pa3oBaHMsl KOBAJIEHTHON XMMHUYECKOH CBsI3U (OOMEHHBIN 1 JOHOPHO-aKLEeNTOPHBIN). BogoponHas cBsa3b. BaneHTHOCT. DnekTpooTpunarenbHocTh. CTeneHb
okuciieHus. MIoHbI: KaTUOHBI U AHUOHBI.

BemecTBa MOJEKYIPHOIO U HEMOJIEKYIIPHOIO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa BELECTBA. THIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKHU.

ITonsTue o nucnepcHbIX cuctemax. MicTuHHbBIE M KOJIOMIHBIE pacTBOPBl. MaccoBast 10J1s BELIECTBa B paCTBOPE.

Knaccudukamuss Heopranmueckux coeauHeHW. HomeHknarypa HeopraHMYecKkWx BemecTB. [eHeTHdeckas CBA3b HEOPTraHMYECKUX BEIIECTB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumuueckas peakius. Kiiaccudukanus XMMHYECKUX PEaKIiii B HEOPTaHMUYECKON U OPTaHUYeCKOW XUMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH
COXPAaHEHUS U NPEBPAILEHUS DHEPIUH [TPH XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (akTopoB. OOparumble peakui. XUMAYecKoe paBHOBecHe. DaKTOpPbI, BIUSIONINE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle Ilarense.

OnexTponutuyeckas aucconuanusi. CuibHbIe U ciadble AeKTpoauThl. Cpesla BOJHBIX pacTBOPOB BEIIECTB: KUCIIasl, HEHTpaabHasl, EI0UHasl.

OKHCANTENEHO-BOCCTAHOBUTENbHBIE PEAKIIUU.

DKCHEepUMEHTAIbHBIE METO/IbI U3YYSHHSI BEIIECTB M UX MPEBpalleHHii: feMoHcTpanus Tadnun «lleproanueckas cucteMa XUMUYeCKHUX neMeHToB J]. 1.
MenneneeBay, U3ydyeHUEe MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOEHHWE M ONHMCAHME JEMOHCTPALMOHHBIX U JIaOOPAaTOPHBIX OMBITOB (pa3iiokKEeHHE
IIEPOKCHAa BOIOPOa B IPUCYTCTBUM KaTalu3aropa, ONPEIEICHUE CPEAbl paCTBOPOB BEUIECTB € MOMOILBIO YHUBEPCAIBHOIO MHIMKATOPA, PEaKIIUA HOHHOTO
oOMeHa), IpOBEACHHE MTPaKTUIECKOi paboThl «BiusHuE pa3auuHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIIUU».

Pacuérnbie 3anaun.

Pacuérel 0 ypaBHEHHAM XMMHYECKUX PEAKIMil, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI, pACUETHI C MCIOJIB30BAHUEM IOHATHS «MAaCCOBAs JIOJIA
BEILECTBAY.

Heopranuueckasi xumust
Hemerannel. [lonoxxenne nHemeramioB B llepuonnyeckoit cucreme xummudeckux sneMmeHToB [I. Y. MenneneeBa U 0COOCHHOCTH CTPOEHUSI aTOMOB.
dusnyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yrimepoaa).



XUMHUYECKHE CBOWCTBA BAKHEWUIIMX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, ymiepoga U KPEeMHHS) U HX COCOUHEHHH (OKCHIIOB,
KHCJIOPOJCOJEPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHUH ).

[IpuMeHeHre Ba)XHEUIINX HEMETAUIOB U UX COCIMHEHUN.

Mertamnsl. [Tonoxkenne meraoB B Ilepuonnueckoit cucteme xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX
oboouek aroMoB MeTasuioB. O0mue Gpuznyeckre cBoiicTBa MeTauioB. CIUTaBbl METAIIOB. DIEKTPOXUMHYSCKHN Psifl HAMTPSDKEHUH METAIIIOB.

XHWMHYECKHE CBOMCTBA BAKHEHIITUX METALIOB (HATPUM, KaJlui, KaJbllUi, MarHUH, aJFOMUHUN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COCTMHCHHI.

OO6mue cnocoOb! MoTydeHUs MeTaJUIOB. [IpuMeHeHne METAIITIOB B OBITY M TEXHHKE.

DKCTepUMEHTAIBHBIC METO/IBI U3YYCHHS BEIIECTB U MX MPEBPAIICHUI: N3yUeHUE KOJUIEKIMH «MeTauibl M CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIIOJICHUE U ONMCAHUE IEMOHCTPAILIMOHHBIX U 1a00PaTOPHBIX OIBITOB (B3aUMOJICHCTBHE THAPOKCH 1A ATFOMUHUS C PACTBOPAMHU
KHCJIOT M IIeJI0YeH, KaueCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIOB).

PacuérHblie 3a1a4mn.

Pacuérel Macchl BemiecTBa Uil 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe MM 00BEMY OTHOTO U3 YYAaCTBYIOIIMX B PEAKI[UU BEIIECTB,
pacu€Tsl Macchl (00bEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTOB PEAKIIMH, €CITH OHO M3 BEIIECTB UMEET IIPUMECH.

XuMHA H KM3Hb

Ponb xumuu B 06ecrieueHun IKOIOTUIECKOM, YHEPTETUYECKOM U TUIIIEBOM O€301TaCHOCTH, Pa3BUTHU MeIULIUHBL. [[oHATHE O HAYYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIIUi.

[Ipencrasnenust 00 0OMIMX HAYYHBIX TPUHIIUIIAX TPOMBIIUICHHOTO MOJYYSHUS BaXKHEHUIITNX BEILIECTB.

UYenoBek B MHpE BEIIECTB M MarepuajoB: Ba)KHEWILNE CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIMOHHBbIE MaTepHalbl, KpPAaCKH, CTEKJIO, Kepamuka,
MaTepHaIbl JIsl AIEKTPOHUKH, HAHOMATEPHAaJIbl, OPTaHUYECKHUE U MUHEpaAJIbHbIE YT0OpEHHUS.

XuMusi ¥ 370pOBbE YEJIOBEKA: MPaBHJIa HCIIONH30BAHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuiia OE30MacHOTO HMCIOIB30BaHUS MPENapaToB OBITOBOM
XHAMUHU B IIOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanu3anus MeXMnpeaMETHBIX CBsA3€H MPpH U3ydeHHH 00IIel U HeopraHndeckoi XuMuu B 11 kiacce ocyIecTBisieTcs uepe3 UCIOIb30BaHue KaK O0IIHUX
€CTEeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MIOHATUM, SBJISIOIIMXCS CUCTEMHBIMU JJIS OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEeHHO-HAYyYHbIE MOHATHS: HAy4YHbIN (DaKT, TMMOTe3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3, KIacCHU(HUKAIHs, ePUOTUIHOCT, HAOIIONEeHNE,
AKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPECHHE, SIBIICHUE.

duznka: MaTepusi, SHEPTUsl, Macca, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI YPOBEHbB, BEILIECTBO,
Teo, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3NUYECKHUE BEIMUNHBI ¥ €IUHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opranusm, SKocucTeMa, ouocepa, Makpo- U MUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHEpaIBI, TOPHBIE TTOPOIBI, MTOJIE3HBIE UCKOITAEMbIe, TOTTUBO, PECYPCHI.

TexHomorus:: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIYPIusi, MPOU3BOJACTBO CTPOUTEIBHBIX MATE€pPUAJTIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO,
MUIIEBas MPOMBINIJIEHHOCTh, (hapMaIeBTUYECKasi MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETHYECKUX TMPENnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUalioB, IIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



Ilnanupyembie pe3yabTaTbl 0CBOCHUS MPOrPaMMbl 110 XUMHHU HA 0230BOM YPOBHE CpelHero 001ero oopasoBaHus
JIn4HOCTHBIE pPe3yabTaThl

OI'OC COO ycranaBiuBaeT TpeOOBaHMUS K pe3yJabTaTaM OCBOCHHUS OOydYaroIIMMHCA IPOrpaMM CpelHEero oOimiero odpazoBaHUs (JIMUYHOCTHBIM,
METaNpeIMETHbIM U MpeaMETHBIM). HayuHo-MeToan4Yeckoil OCHOBOW sl pa3padOTKU IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHUS MPOTPAMM CPETHEro OOIIero
00pa3oBaHuUsl SIBIIIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUU C CUCTEMHO-/IEATEILHOCTHBIM MOJXO/IOM B CTPYKTYpE JIMYHOCTHBIX PE3YJAbTaTOB OCBOCHUS MpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEr0
o0m1ero 06pa3oBaHus BIJIECICHBI CICAYIOIIUE COCTABISIOLINUE:

OCO3HaHME 00YYaIOUIMMUCS POCCUICKON TPakIaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEJIEICHHUIO;

HAJIM4YMEe MOTUBAIUHU K O0YUECHHUIO;

[[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH JINYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH M UCTOPUUYCCKUX TPAJAUIIMI 0a30BOM HAyKH XU MUU;

TOTOBHOCTH M CIIOCOOHOCTH 00YUaIoIUXCsl PYKOBOJICTBOBATbCS B CBOCH JIEATEIHHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMM, IPUCYIIUMU IIETOCTHOU
CUCTEME XMMHUYECKOI0 00pa30BaHus;

HaJIM4YUe TMPaBOCO3HAHUS SKOJIIOTUYECKON KYIBTYpPhI U CIIOCOOHOCTH CTABUTH LENIH U CTPOUTH KU3HEHHBIC IJIaHBI.

JlugHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMUs» JOCTUTAIOTCS B €IMHCTBE y4eOHOM M BOCIMTATEIBbHON NEATEILHOCTH B COOTBETCTBHUH C
TYMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMHM I[EHHOCTAMHU U HJI€aJaMH POCCHUUCKOTO TPa)KJIaHCKOTro OOIIECTBa, MPHUHITHIMU B
oOuiecTBe HOPMAMU U IpaBHJIaMU MOBEJIEHUS, CIOCOOCTBYIOUIMMH MpOIleccCaM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
o0yJaromnuxcs.

JlugHOCTHBIE PE3ybTaThl OCBOCHHS MpenMera «XuMHS» OTpaxarT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIILHOW W MPAKTHYECKOW IEATETHbHOCTH
00yJaronuxcs Mo peanan3alnuy TPUHITHIX B 00IIECTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

OCO3HaHMSI 0OYUAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MTPABOIOPAIKY;

MIPEICTABIICHUSI O COITUATBHBIX HOPMaX M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH NEATENHHOCTH MPHU CO3JAHUHM YUEOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BBITOJIHECHUH
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY M apTYMEHTHI IPYTUX NP aHATN3€ PA3INYHBIX BUIOB yUeOHOU AESITETbHOCTH,

2) IaTPHMOTHYECKOI0 BOCIIMTAHUS:

LEHHOCTHOT'O OTHOIIEHUS K UCTOPUUYECKOMY U HAYyYHOMY HACJIEANI0 OTEYECTBEHHON XUMUU;

YBaXEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU M TTPAKTUIECKOTO TPUMEHEHHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTIIKEHHUS HAYKU €CTh PE3YJIbTaT
JUTUTETLHBIX HAOMIOJCHH, KPOTIOTIUBBIX AKCIIEPUMEHTATBHBIX IOUCKOB, TOCTOSIHHOTO TPyAa YYE€HBIX U IPAKTHKOB;

WHTEpECca U TT03HABATEILHBIX MOTHBOB B TTOJIYYCHHUH | IMOCIETYIOIIEM aHaIN3e HH(pOpMAIH O TMePEIOBHIX JOCTIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHMUS, ITHUECKOTO MMOBEICHUS;

CHOCO6HOCTI/I OLCHUBATb CHUTyallUH, CBA3AHHBIC C XMUMHWYCCKUMHU ABJIICHHUAMHU, U MPUHHUMATL OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U LICHHOCTH;

T'OTOBHOCTH OLICHUBAThb CcBOE MOBCACHUEC U IMOCTYIIKU CBOUX TOBapHHleﬁ C HOSI/II_[I/II?I HPAaBCTBCHHBLIX U MPABOBBIX HOPM W OCO3HAHHUC HOCJIGI[CTBI/If/’I 9THUX
MOCTYIIKOB;

4) popMupoBaHMSA KYJbTYPHI 310POBbS:

MOHMMAaHUA LIEHHOCTEH 3710poBOoro u Oe3omacHoro obpaza *U3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (U3MYECKOMY M
IICUXUYECKOMY 3/10pOBBIO;

coOroieHNs mpaBuil 0€30MacHOT0 OOpaIleHus C BeIIECTBAMU B OBITY, IOBCETHEBHOW KU3HU U B TPYAOBOI J1€ATEIHHOCTH;

MMOHUMAaHHA HCHHOCTH NpaBUJI MHAWUBUAYAJIbHOTO WU KOJUICKTUBHOI'O 0e30IacHoro MOBCACHHA B CUTyallUAX, YIPOKAOIHNX 30J0POBbIO U )KU3HU HIOﬂCﬁ;

OCO3HAHMSI MOCECTBUN 1 HETIPUATHS BPEIHBIX MPUBbIUEK (YIIOTPEOIICHUS AIKOT0JIs, HAPKOTUKOB, KYPEeHHS);

5) TpynoBOro BoCiMTaHUA:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4e€OHO-UCCIIEI0BATENbCKOM AeSITENEHOCTH, O0IIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX NESTEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHUE B PEILIEHUU IPAKTUYECKUX 3ajad COLMAIbHON HAIPaBIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUEHUIO Mpodeccuii pa3anuHoro poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HaHUH M0 XUMHUU;

YBaXXECHUS K TPYLY, JIIOIAM TPYIa U PE3yabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UHIUBUyaTbHOU TpaeKTOpUH 00pa3oBanusi, OynyIiei mpogeccuu u peaan3aui COOCTBEHHBIX KU3HEHHBIX MIAHOB
C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3xo0/10rMYECcKOro BOCIINTAHMSA:

9KOJIOTMYECKH 11€7€CO00Pa3HOr0 OTHOILEHHS K MPUPOAE, KaK MICTOUYHHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMJIe;

MMOHUMAaHUS T100aJILHOTO XapaKkTepa d9KOJIOTrH4YCCKUX HpO6J'I€M, BJIMAHUS SKOHOMHUYCCKHUX MPOUCCCOB HA COCTOAHUC HpI/IpO)IHOI\/'I nu COHI/I&J’IBHOfI CpCanbI;

OCO3HaHMSI HEOOXOIMMOCTH HUCIIONIb30BaAHUS JOCTHIKEHUI XUMHH ISl PEIICHUS BOMPOCOB PAIMOHATEHOTO MPUPOIONOIb30BAHNUS,

AKTUBHOTO HEMPUATHS JEHCTBUI, NMPUHOCAIIUX BpEA OKPYKAIOIIEeH MPUPOJHON Cpele, YMEHMsI IPOTHO3UPOBATh HEOIAronpUATHBIE SKOJIOTUYECKUE
MOCJE/ICTBUS PEANPUHUMAEMBIX TEHCTBUM U MPEAOTBpALIaTh UX;

HaJIM4YHA Pa3BUTOr0 ISKOJIOTMYCCKOIO MBIIIICHHAA, DKOIOTHYECKOH KYJIbTYphI, ONbITa IOCATCIBHOCTHU DKOJIOTHYECKOHN HArpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBaThCSl UMHU B TO3HABATEIbHON, KOMMYHHUKATUBHON U COIMANBHOW MpPAKTUKE, CMIOCOOHOCTH M YMEHUS aKTUBHO IMPOTHUBOCTOSTH HEOJIOTHUU
xemohobuu;

7) HIEHHOCTH HAYYHOT'0 NIO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM MPaKTUKH;

MOHWMAaHUS CHeIM(PUKA XUMUU KaK HayKH, OCO3HAHUSA €€ poiu B (OPMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3JAHHH IEJIOCTHOTO
MMpeaACTaBICHUA 00 OKpYyXaromeM MHUPE KaK O CAUHCTBC IMPUPOABLI K UCJIOBECKA, B IIO3HAHWU IPHUPOAHBIX SaKOHOMepHOCTefI " pCUHICHUHA HpO6J'IeM COXpaHCHHA
IIPUPOJHOTO PABHOBECHS;



yOS)KIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH IJIi COBPEMEHHON IMBUIM3AIMU: B €€ TYMAaHUCTHUECKON HAINPABICHHOCTH M BAYKHOH POJIM B CO3IaHUU
HOBOH 0a3bl MarepuanbHOM KyJIbTYpbI, PELIEHUH INIOOANbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHs YEJIOBEYECTBA — ChHIPHEBOI, YHEPreTHUECKOM, MUILEBOH U
IKOJIOTUYECKON Oe30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIECUYCHUH YCIOBHUU YCIIEHIHOTO TPYAa M HKOJIOTUYECKH KOM(OPTHON KHU3HHM KaXKAOTO UJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: IOHUMAHUS CYIIIHOCTA METOAOB MMO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOJIb30BaTh
HOJIy4aeMble 3HaHMS JJIS aHalIu3a M OOBSICHEHMs SIBJICHHUH OKPY)KAIOLIEro MUpa U MPOMCXOIAIMX B HEM HM3MEHEHHUH, YMEHMs JenaTh 0O0OCHOBAaHHBIE
3aKJIFOYEHUS] HA OCHOBE HAayYHBIX (PaKTOB M UMEIOIIMXCS JAHHBIX C LENbIO MOTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIHO UCIIOIb30BaTh XMMUYECKHE 3HAHUSA JIJIs pEILIeHHs TPOOJIEM B PEATIbHBIX JKU3HEHHBIX CUTYalIMSIX;

MHTEpECa K MMO3HAHUIO U UCCIIEI0BATEIIbCKON JEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY ITOJyYEHHIO HOBBIX 3HAHUH 0 XUMUHU B COOTBETCTBUU
C JKU3HEHHBIMH MTOTPEOHOCTSMHU;

UHTEpeca K 0COOEHHOCTAM TPy/Aa B Pa3InUHbIX cepax MpodhecCHOHANIBHOMN NesITeIbHOCTH.

MeranpeaMeTHbie pe3yabTaTbl

MeramnpeaMeTHbIe Pe3yabTaThl 0OCBOCHHS YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CpeTHero 00mero o0pa3oBaHus BKIIOYAIOT:

3Ha4uMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIMXCA MEXIUCHUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOIICHAay4YHbIe IOHATHS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEUM(PHUKY METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTUs, SIBICHUE,
npoliecc, cucTeMa, HayuyHbli (akT, IPUHLUI, THUII0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAO0/IeHHEe, U3MEPEHHE, SKCTIEPUMEHT U ApYTHeE);

yYHHMBEpcajbHble Yy4ueOHble AelcTBUA (ITO3HaBaTelIbHbIE, KOMMYHUKATHUBHBIEC, PEryIsTUBHBIE), oOecreunBaromye (GopmMupoBaHue (YHKIIMOHATbHON
I'PaMOTHOCTH M COLIMAIbHOM KOMIIETEHIIUU 00yUaroInXCs;

CIIOCOOHOCTH OOYYAaOIIMXCSI UCMOIb30BaTh OCBOCHHBIE MEXAMCLUUIIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS U YHHMBEpCalbHbIe yueOHbIE IEHCTBUS B
MIO3HABATEIbHON U COLIMATIbHON ITPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKArOT OBJIAJIEHUE YHUBEPCAIbHBIMU YYEOHBIMH I103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU M PETYISTUBHBIMU
JIECUCTBUSIMU.

OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MIO3HABATEJIbHbIMHM A€ CTBUSIMU:

1) 6a3oBbIe JJoruYecKme JeHCTBUSA:

CaMOCTOSITENIbHO (POPMYIIUPOBATEH U aKTYaJIU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpHUBaTh;

OIIPEAEIATH LENIN ACSITEIbHOCTH, 33/1aBask IapaMeTpbl U KPUTEPUHU UX JOCTUKEHHS, COOTHOCUTD PE3YNBTaThl ACSITEILHOCTH C TOCTaBIECHHBIMU LIETSIMU;

UCIIOJIb30BaTh P OCBOEHUH 3HAHUM MPUEMBI JJOTHYECKOTO MBIIIJIEHHS] — BBIACNATH XapaKTepHbIe IPU3HAKHU IMOHATHI U YCTaHABIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS JUIsl OOBSICHEHUS OT/ENbHBIX (PaKTOB U SABJICHUM;

BbIOMpAaTh OCHOBAHUS U KPUTEPUU IS KJIACCU(UKAIIUHU BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKy U3Y4aeMbIMU SIBICHUSAMU;



CTPOUTL JIOTHYCCKUC PACCYKICHHUA (I/IHI[yKTI/IBHLIC, ACAYKTHBHBIC, I10 aHaJIOI‘I/II/I), BBIABJIATH 3aKOHOMCPHOCTHU U MPOTUBOPCUUA B pacCMATPUBACMBIX
SABIICHUSIX, (DOPMYIHPOBATH BHIBOJIBI U 3AKIIOUECHHUS;

IIPUMCHATH B IIPOLCCCE IMO3HAHUA, UCIOJIB3YyCMbIC B XMMHUU CUMBOJIMYCCKUC (3HaKOBbI€) MOJACIIN, Hp€O6pa3OBBIBaTb MOJCJIBHBIC MMPEACTABIICHUA —
XUMHUYECKHI 3HaK (CUMBOI) 3JIEMEHTa, XUMHUUYecKas (popMmyria, ypaBHEHHE XUMUYECKON PEaKIui — MPU PEIICHUU y4EOHBIX MO3HABATENIbHBIX U MPAKTHYECKUX
3aa4, NpUMCHATb HA3BAHHBIC MOACIIbHBIC MPCACTABJICHUA AJI BBISBJICHUA XaPAKTCPHBIX MIPHU3HAKOB N3y4aCMbIX BCIICCTB U XUMUYCCKUX peaKHHﬁ.

2) 0a30Bble Hcciea0BaTeIbCKUeE JecTBUS:

BJIaJICTh OCHOBAMH METO/IOB HAyYHOT'O NTO3HAHHUS BEIIECTB U XUMHUYECKUX PEaKIUi;

dbopMynupoBaTh LIETH U 3a/1a4d UCCIIeI0BaHMs, UCIIOJIb30BaTh MOCTABICHHBIE U CAMOCTOATEIHHO CPOPMYIIMPOBAHHBIE BOMPOCH B KAYECTBE HMHCTPYMEHTA
IIO3HAHUA U OCHOBBI JJIs1 q)OpMI/IpOBaHI/Iﬂ THIIOTE3BI IO IMMPOBEPKE MMPABUIIBHOCTHU BbICKA3bIBACMbBIX CY)KIIGHI/II\/JI;

BJIaJIeTh HaBBIKAMU CAMOCTOSITENILHOTO TUIAHUPOBAHUS M TIPOBEACHUS YYCHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJI0M
poIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro pe3ylibTar, (OopMYIHpOBaTh OOOOMICHHS ¥ BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB
HCCJIEZIOBAHHUS, COCTABIISATH 000CHOBAHHBIN OTYET O MpOAeNaHHOM paboTe;

an06peTaTL OIIBIT yLIeHI/I‘-ICCKOf/i HCCHCHOB&TGHBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTH, IIPOSABIIATH CIIOCOOHOCTE Y TOTOBHOCTD K CaMOCTOATCIIbHOMY IIOHUCKY
METO/IOB PEIICHUs MPAKTUYECKUX 3a71a4, IPUMEHEHHUIO PA3TUYHBIX METOOB MTO3HAHUSI.

3) padora ¢ nndopmanueii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPOPMALIUU (HAyYHO-TIOMYJIsipHAasl IUTepaTypa XUMHUIECKOTO COJIEpIKaHUs, CIPABOUHbIE TOCOOUS, peCypChl
WuTepHera), ananu3upoBaTh HHOOPMALINIO PA3IMYHBIX BUAOB U (HOpM MpeIcTaBIeHUs, KPUTHUECKU OLEHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOP €UUBOCTb;

dbopMynUpoBaTh 3aMpOChl M MPUMEHATH Pa3UYHbIE METONbI NMPHU TMOUCKEe M 0TOOpe MH(pOpMaIlMu, HEOOXOAUMON MMl BBIMOJHEHUS Y4eOHBIX 3ajadu
OIPENIEIIEHHOTO THUIIA;

HpI/IO6pCTaTI) OIIBIT UCITIOJIB30BAHUA I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TEXHOJIOTHH U PA3IMYIHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATBHYIO (hOpMY MpeAcTaBleHus] HHPopMalnK (CXeMbl, TpadUKH, JHarpaMMbl, TAOIHIIBI, PUCYHKH U JAPYTHUE);

UCIIOJIb30BaTh HAy4HBIN S3bIK B KauecTBE CPEIACTBA INpU pabdoTe C XUMHUYECKOM HHPOpMalMel: MNPUMEHSITb MEXIpeIMETHble (pusmuyeckue U
MaTeMaTH4eCcKue) 3HaKU U CUMBOJIBI, (pOopMyIbl, aOOpeBUATypbl, HOMEHKIATYPY;

HUCIIOJIB30BAaTh U HpGO6p330BI>IBaTB 3HAaKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTH.

OBJaieHHe YHHBEPCAJIbHBIMUA KOMMYHHUKATUBHBIMH JeHCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl B XOJ€ Juajora W/WMiu JHUCKYCCHM, BBICKa3bIBaTh WJIEH, (HOPMYIMpPOBaTH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITIOJHEHUS NMPEAJIOKEHHOMN 33]1a4H;

BBICTYyIIaTb C HpGSCHTaHHeﬁ PE3YIBTATOB MO3HaBaTEILHOU ACATCIIBHOCTH, IMOJIYYCHHBIX CaMOCTOATCIIBHO HJIM COBMCCTHO CO CBEPCTHHUKaMHU IIpU
BBHIMIOJTHEHUH XUMUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOW pabOThl MO HMCCIEAOBAHUIO CBOWCTB M3YyYaeMBIX BEIECTB, peaju3alid Y4eOHOro MpoeKTa U
(GhopMyITUpPOBaTh BBIBOABI 110 PE3YJIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MTYTEM COTTIACOBAHUS TTO3UIIMMA B XOJI€ OOCYXKJIEHUS 1 0OMEHa MHCHHUSIMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMU AeHCTBHUAMM:



CaMOCTOSITEIIBHO IUIAHUPOBaTh U OCYLIECTBIIATH CBOK IIO3HABATENBHYIO ICATEIBHOCTb, ONpEnesasd e€ Le/M U 3a7a4d, KOHTPOIHMPOBATh U 10 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh Ipe/laraéMblii ajJropuT™M AEWCTBUI IpU BBIIOJIHEHUM Y4YeOHBIX W HCCIIEAOBATENbCKHX 3ajlad, BbIOMparh Hauboiee
3 PEeKTUBHBIN crIOCOO UX PEIICHHS ¢ YIETOM MOTYYEHHUSI HOBBIX 3HAHHI O BEIIECTBAX U XUMUYECKHUX PEaKIUsIX;

OCYULIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

IIpenmeTHbIe pe3yabTaThI
10 xnacce

[TpenmeTHbIE pe3ysbTaThl 0CBOEHUs Kypca «OpraHudeckas XUMUsS» OTPaKaroT:

c(OpPMHPOBAHHOCTH TPEACTABICHUH O XUMHUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBJICHUH PHPOJIHI,
B (hpOpMUPOBaHUM MBIIUIEHUS U KYJIBTYphl JIUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOUMOM Il pellieHHs MPAKTHUECKUX 3a1a4 U 3KOJIOTMYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO U IIPUPOJIHOM cpese;

BJIaJICHUE CHCTEMON XMMHUYECKHUX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOLIME MOHATUS (XMMUYECKHH AJIEMEHT, aToM, 3JIEKTPOHHAs 000JoYKa
aroMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs CBA3b, CTPYKTYpHas (opmyrna (pa3BEpHyTas U COKpalI€HHas ), MOJIb, MOJIIpHAs Macca,
MOJISIpHBIA 00BEM, YITIEPOAHBIN cKeneT, GyHKIMOHAIbHAS IPYIa, paJuKall, H30MEpHsl, ©30MEPbl, TOMOJIOIMYECKUH s, TOMOJIOTH, YITIEBOJIOP OJbl, KUCIOPO.
U a30TCOJEpIKalIUe COEAMHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKY/ISPHBIE COEAMHEHHUS); TEOPUU M 3aKOHBI (TEOPHUS CTPOCHMUS
opranndeckux seuiects A. M. bytnepoBa, 3aK0H cOXpaHEHHs MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHUH S3bIK XUMHH; MUPOBO33pPEHUYECKUE 3HAHUS,
JeKallie B OCHOBE NMOHMMAaHHUS MPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (PAKTOIOrMUYECKHE CBEAECHMSI O CBOWCTBAX, COCTaBE, MOJYYEHUU U
0€30I1aCHOM HCIOJIb30BaHNH BXXKHEHUIIIMX OPraHMYECKUX BEIIECTB B ObITY M MIPAKTUYECKOM JeSTEIbHOCTH YEeIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE IPU3HAKU MOHATUHN, YCTAHABIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHITHS
IIPU ONIMCAHUU COCTABA, CTPOEHUs U NIPEBPAIICHUI OPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI UCIOIB30BaTh XUMUYECKYIO CHMBOJIMKY JIJISl COCTaBJICHUS! MOJIEKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOMN)
(GopMyn OpraHMYeCcKHX BELIECTB M ypaBHEHHUH XUMMUYECKUX pPEaKLUil, M3roTaBIMBaTh MOIEIM MOJIEKYJI OPraHMYEeCKHX BELIECTB JJS WIUTIOCTPALMH HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHHMH yCTaHaBJIMBaTh MPUHAIJICKHOCTh U3YyYEHHBIX OPraHMUYECKUX BEIIECTB IO MX COCTaBy M CTPOCHMIO K OINpeNeIEHHOMY
KJIacCy/TpymIe COeIuHEHUH (YIIeBOAOPOIbl, KUCIOPOA M a30TCOAEpIKalllue COEAMHEHHUS, BBICOKOMOJIEKYISPHbIE COEIMHEHHs), JaBaTh UM Ha3BaHUS IO
cucremarndeckoit HomeHknarype (IUPAC), a Taxxe NpuBOANUTH TPUBHAJIbHBIE Ha3BaHMs OTJEJIBHBIX OPTaHUYECKUX BEUIECTB (ITHJIEH, IPOINJIEH, alleTUIIEH,
STUJICHIIMKONb, TIHMIEPUH, (eHo, ¢popmallbIerusl, aleraiblerul, MypaBbUHas KHUCJIOTa, YKCyCHas KHCIIOTa, OJ€MHOBas KUCJIOTa, CTEApUHOBAs KUCIIOTA,
IJTI0K03a, PPYKTO3a, KpaxMal, [eJUTI0N03a, TIHUIUH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEAETATh BUAbI XUMUYECKON CBSI3U B OPraHMYECKUX COeTMHEHUSIX (OMHApHBIE U KPATHHIE);

c(OpMHPOBAHHOCTh YMEHHUS IPUMEHSATH MOJIOKEHUS TEOPHU CTPOEHUS OpraHndeckux BeriectB A. M. bBytieposa /1 00bsiCHEHHS 3aBUCIMOCTH CBOWUCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUs MaCChl BEIIECTB;



c(OpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3HMUECKUE U XMMUYECKIE CBOMCTBA TUITMYHBIX MTPEICTABUTENICH Pa3IMYHBIX KIIACCOB
OpraHMYECKHX BEIIEeCTB (METaH, 3TaH, TUJICH, IPOIUJIEH, alleTUlIeH, OyTaaueH-1,3, MeTuinOyraguen-1,3, 6eH3011, METaHO, TAHOJI, STHJICHIJIUKOJIb, [NIMLIEPHH,
(eHon, aneTanbAerui, MypaBbUHas U YKCYCHasl KHCJIOTbI, INIFOK03a, KpaxMaJl, [eJUII0I03a, aMUHOYKCYCHAsI KUCIIOTa), UILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b
MEXy HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMNA C UCIIOJIB30BAHUEM CTPYKTYPHBIX (HOPMYI;

c(OpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh MCTOUYHUKHU YITIEBOJOPOAHOTO CHIpbs (HE(Th, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI UX MEepepaboTKH U
IPAaKTUYECKOE IPUMEHEHHE IPOYKTOB MePEPabOTKY;

c(OpMHPOBAHHOCTh YMEHHUI MPOBOJUTH BHIYMCICHUS 110 XMMUYECKIM YPaBHEHUSAM (Macchl, 00bEMa, KOJTMYECTBA MCXOIHOTO BEIIECTBA UM MPOIYKTa
PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OIHOTO U3 UCXO/HBIX BELIECTB WM IPOLYKTOB PEAKLIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIa/IETh CUCTEMOM 3HAHNUH 00 OCHOBHBIX METOAAX HAYYHOTO MMO3HAHMUS, HCIIOIb3yEeMbIX B XUMHHU IIPU U3YYECHUH BEIIECTB U
XUMHUYECKUX SIBICHUH (HaOnrofeHne, U3MepeHne, SKCIIEpUMEHT, MOJIEIMPOBAHHE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIS IPUHATUS PELICHU B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOIIOATh PaBUIIA [TOJIb30BAHUS XUMUYECKON MTOCYI0HM U JIaOOPaTOPHBIM 000PYAOBaHUEM, a TAKXKE MpaBuiIa 00OpaleHUs
C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHMH IUIAHUPOBAaTh M BBINOJIHATH XUMHUYECKUI SKCHEPUMEHT (MpEeBpalleHUsi OpPraHMYeCKUX BEIIECTB IPU HArpeBaHHH,
[OJy4YEHUE ITUIIEHA U U3YyUYEHUE €ro CBOMCTB, KAUYECTBEHHbIE PEAKLMU OPraHMYECKHX BEILIECTB, JACHATypalusi OEJIKOB IPU HAarpeBaHUU, L[BETHBIC PEAKLUU
0€JIKOB) B COOTBETCTBUM C MPABUJIAMU TEXHUKH 0€30IaCHOCTHU MPH OOpaIEHUH C BEILECTBAMU U JJaOOPAaTOPHBIM 000pYI0BaHUEM, IIPEACTABIATh PE3YAbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B (hOpME 3allMCU ypaBHEHUI COOTBETCTBYIOIIUX peakMii U (OpMYIHPOBATh BHIBOJIbI HA OCHOBE 3TUX PE3YNIBTATOB;

c(OpMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAJIM3MPOBAaTh XMMHUYECKYIO0 HMH(OPMALMIO, MOJYyYaeMyl0 U3 pa3HbIX HUCTOYHHMKOB (CpeicTBa MaccOBOH
uHpopMmauu, IHTepHET U Apyrux);

c(OpMHPOBAHHOCTb YMEHUHN COOIIIOATh MPaBUIIa HKOJIOTUYECKH 11eJIeCO00PAa3HOr0O MOBEAECHUS B ObITY U TPYIOBOH AEATENBHOCTH B LIEISAX COXPAHEHMUS
CBOETO 370POBbsI U OKPYKAIOLIEH MPUPOJHON CPElbl, 0CO3HABATh ONACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBbI ONPENEIEHHBIX OPTaHUYECKUX BELIECTB,
noHumas cMbicn nokaszarens [1JIK, noscHsaTh Ha mpuMepax criocoObl YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEAHOTO BO3/IEUCTBUS HA OPTaHU3M YeJIOBEKa;

JU1s 00Y4arOIUXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHUE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUUYECKHX SIBJICHU;

JUIS CJIETIBIX U CIa0OBHIAMIMX OOYYaIOUINXCS: YMEHHUE HCII0JIb30BaTh pelbe(HO-TOUEUHYIO0 crucTeMy 0o0o3HaueHui JI. bpaiins ans 3anucu XuMu4eckux

dbopmy.

11 kaacc
[IpenmeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHudecKasi XUMHES» OTPaKaroT:



c(OpPMHPOBAHHOCTH MPEICTABICHUHI: 0 XUMUYECKOW COCTABIISAIONICH €CTeCTBEHHO-HAYYHOU KapTHHBI MUPA, POJIM XUMHH B TO3HAHUU SIBIICHUNA TPUPOIH,
B (hOpMUPOBaHMM MBIIUIEHUS U KYJIBTYpbl JUYHOCTH, €€ (DYHKLMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIs pelleHHs MPAaKTHUECKUX 33134 U 3KOJIOTMYECKU
000CHOBaHHOI'O OTHOILEHHS K CBOEMY 3I0POBbIO M IIPUPOAHOI CPELE;

BIIaJICHUE CHUCTEMON XMMHUYECKMX 3HAHMUH, KOTOpas BKJIKOUYAET: OCHOBOIIOJATaoUIMe MOHATHA (XMMMUYECKUIH SJIEMEHT, aToM, M30Tol, s-, p-, d-
AIIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBII 00bEM, BaJIEHTHOCTb, 3IEKTPOOTPHUIIATEIEHOCTD, CTENICHb OKUCIICHUS, XUMUYECKast CBSI3b
(KOBaJIEeHTHAsl, UOHHAs, METAJJIMYECKasi, BOIOPOIHAs), KPUCTAJUINYECKAsl PEIETKA, TUIIBI XUMUYECKUX PEaKLUi, pacTBOpP, 3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANIEKTPOJIUTHYECKAs AUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMUECKOM pEeaKIUh, XMMHUUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (T€OpHUs
AIEKTPOJIUTUUECKON Jucconanuu, nepuonudeckuii 3akoH /1. 1. MenneneeBa, 3akOH COXpaHEHHS MacChl BEILIECTB, 3aKOH COXPaHEHMsI U TPEBPAILCHUS SJHEPTUN
IIPU XUMUYECKUX PEAKIHAX ), 3aKOHOMEPHOCTH, CHMBOJINYECKUHN SI3BIK XMMHUU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHUS IPUUUHHOCTU U
CHUCTEMHOCTH XUMHUECKUX SIBJICHUH, (DaKTOJIOrMYEeCKHe CBEIEHUS O CBOICTBaX, COCTaBe, MOJYYEHHH M OE30IMaCHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY M MMPAKTHYECKOH JIEATETLHOCTH YEIOBEKa,

c(OpMHUPOBAHHOCTh YMEHM BBIABIATH XapaKTE€pHbIE MPU3HAKU MMOHATUH, YCTAaHABIUBATh UX B3aMMOCBS3b, CIOIb30BaTh COOTBETCTBYIOIINE ITOHATUS
IIPU ONMCAHUM HEOPTAHMYECKUX BEUIECTB U UX MPEBPALICHUN;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUECKYI0 CHMBOJIMKY JJISi COCTaBieHUs (OpMyn BELIECTB M YpaBHEHUH XMMHUYECKUX pEaKIHid,
cucremarnueckyro HoMmeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX HEOPTAaHUYECKUX BEIIECTB (YrapHblIil ra3, yIJIeKUCIbIN ra3, aMMHaK, TaléHast
U3BECTh, HEraléHas U3BECTh, IUThEBAst COJa, MUPUT U JPYTHE);

c(OPMHPOBAHHOCTh YMEHHUU ONPEAEISITH BAJCHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHSX PAa3IMYHOTO COCTaBa, BHI
XMUMHUYECKOH CBS3M (KOBaJICHTHAs, HOHHAS, METaJUIMYECKasl, BOJIOPOJHAs) B COCAMHEHUSX, TUIl KPUCTAIIIMUYECKON PEIETKY KOHKPETHOTO BelecTBa (aTOMHas,
MOJIEKYJIsIpHas, HOHHAsA, METAJIJINYECKasi), XapaKTep Cpellbl B BOAHBIX paCTBOpPaxX HEOPraHMUECKUX COEIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABINBATh IPUHA/IJIC)KHOCTh HEOPTaHUYECKUX BELIECTB 110 UX COCTABY K ONPEACIEHHOMY KJIACCy/TPYIIE COeTUHEHUN
(mmpocThIe BelecTBa — METAUIbI U HEMETaJLIbl, OKCUbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE TMIPOKCHU/IbI, COJIH);

c(OpMUPOBAaHHOCTh YMEHHI pacKpblBaTh CMbICH Hepuoanyeckoro 3akoHa JI. M. MenneneeBa u N1E€MOHCTPUPOBATH €r0 CUCTEMATU3HUPYIOLLYIO,
OOBSCHUTENBHYIO U POTHOCTUYECKYIO (PYHKIIUH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE AaTOMOB XMMHUYECKUX 3ieMeHToB 1—4 mepuonoB [leproanueckoil cucTemsl
xuMuyeckux semMenToB JI. V1. MeneneeBa, UCTIONb3ys MOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOUTAINY, «IHEPTeTUYECKUE YPOBHUY, O0BSICHATh 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKUX IEMEHTOB U X COEIMHEHUH 110 TeprojaM U rpymnmnam [lepuogudeckoil cucteMbl xumudeckux anemeHToB 1. 1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHUH XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHME CBOMCTBA HEOPraHMYECKHX BEIIECTB pA3IMYHBIX KJIAacCoB,
MOJITBEPAKAATh CYLIECTBOBAHWE T€HETUYECKOM CBA3M MEXIy HEOPTaHMYECKHMH BEIIECTBAMU C MOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKUX
peaKLuii;

c(OpMUPOBAHHOCTh YMEHHMS KIAaCCUQHUIMPOBaTh XWMHUYECKHE PEaKUUU IO Pa3IMYHbIM INpU3HAKaM (YUCIy U COCTaBy pearupyrollux BEILIECTB,
TEI0BOMY 3(P(EKTy peakiuu, U3MEHEHUIO CTETIEHEeH OKUCIIEHHS SJIEMEHTOB, 00PaTUMOCTH peaKLuH, YYaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBISATh YpaBHEHUS PEaKIMM pa3iMuYHbIX THUIOB, MOJHBIE U COKpAIIEHHbIE YpaBHEHHUs peakluil MOHHOTO OOMEeHa,
YUUTBIBAsA YCIOBUS, IIPU KOTOPBIX ITH PEAKLUU UAYT 10 KOHILIA;



c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIMH, MOATBEPKAAOIINE KAYCCTBCHHBI COCTAB PA3JIMYHBIX HEOPTaHMUYECKHUX BEIICCTB, PaclO3HABAThH
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpPaX HEOPTaHMUECKUX BEIIECCTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIM MOCPEACTBOM COCTABICHUS JICKTPOHHOTO OalaHca
3THUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIMH OT PA3IMYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO
paBHOBECHS B 3aBUCMMOCTH OT BHeIIHero Bo3nercTBus (nmpunnui Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPH30BATh XUMHUYECKHE MPOIIECCHI, JIEXKAIIHUE B OCHOBE MMPOMBIIIJICHHOTO MOMYyYEHHUSI CEPHON KUCIOThI, aMMHUAKa, a
TaKke cPOpMUPOBAHHOCTH MPEICTABIICHUN 00 OOIIMX HAYYHBIX MIPUHITUIIAX W SKOJIOTHYECKUX MPOoOJIeMax XMMHUYECKOTO ITPOU3BOJICTBA,

c(hOpMUPOBAHHOCTH YMECHHI TIPOBOIUTH BEIYHUCIICHHS C HCITOJIb30BAHUEM MTOHSITHS «MacCOBast IOJIS BEIIECTBA B PACTBOPEY, 00bEMHBIX OTHOIICHHIA Ta30B
IIPU XUMUYECKUX PEAKIIHIX, MACCHI BEIIECTBA UJIM 00bEMA ra30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OHOTO U3 YYaCTBYIOIIUX B PEaKIIUU
BEIIECTB, TEIJIOBOTO d(h(eKTa peakiiny Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChI BEIIECTB, MIPEBPAIICHUS U COXPAHCHHS YHEPTUH;

c(hOpMUPOBAHHOCTH YMEHUI COOMIONATH MPaBUIIA MOJI30BAHUS XUMHUECKOU MOCYI0H U 1a00opaTOpHBIM 000pyIOBaHUEM, a TAKXKE MpaBuiIa 0OpalieHUs
C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMH IT0 BBIITOJIHEHUIO J1a00paTOPHBIX XUMUIECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBITOIHATH XUMHUECKHI SKCIIEPUMEHT (pa3iioskeHUE MEpPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTamu3aTopa,
OTpe/IeJICHUE Cpelbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIHHOTO WHIWKATOPA, BIUSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIMH,
peaxkiuyu HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKklliu Ha cyab(aT-, KapOOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a7a4 110
teMaM «Metaiuiel» U «HemeTaisl») B COOTBETCTBHH € TIPABUIIAMH TEXHUKH 0€30MaCHOCTH MpU 0OpaIIeHUH C BEIECTBAMU U JaOOPAaTOPHBIM 000PYIOBaHHUEM,
MPEICTABISATh PE3yAbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (hOopMe 3aliCH YpaBHEHUN COOTBETCTBYIOIIUX PeaKIMii U POPMYTHPOBATh BHIBOABI HA O CHOBE ITHX
pe3YJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATH XMUMHYECKYI0 HH(GOpPMAIIHMIO, MOJTYy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHHKaI, UHTEpHET U APYTUX);

c(hOopMUPOBAHHOCTh YMEHHI COOIONATH MPaBHJIa SKOJIOTHYECKH 11€JIeCO00pa3HOTO TOBEICHUSI B OBITY U TPYAOBOM JCSITEIHHOCTH B LIEISAX COXPAHEHUS
CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpenibl, 0CO3HABaTh ONACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs CMBICI
nokazarens [TJIK, mosicHsATh Ha mpuMepax crocoObl YMEHBIIICHHS U MPEJOTBPAIIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YETIOBEKA;

JUTSE 00y4aloIIUXCs ¢ OTPAaHHUYEHHBIMHA BO3MOXKHOCTSIMH 37I0POBbBSI: YMEHUE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHMS BEIIECTB U
XHUMUYECKHX SIBJICHU;

JUTSL CIIETIBIX U CTA0OBUISAIINX OOYyUaIOIINXCS: YMEHUE UCIIONB30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3HaueHu JI. bpaiins mist 3anucu XUMHUECKIX

dbopmy.
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10 xkiaace
Ne HanmeHnoBanue Komnuectso ConepxaHue 00yueHHs OCHOBHBIE BHJIBI ICSTEIBHOCTH 00YYaIOINXCS OnekTpoHHbIe (LIU(POBBHIE)
pa3,uen013 U TEM 06p330BaTeJ'II)HI)Ie pecprLI
/1 4acoB

y‘I€6HOFO npeamMeTa

Pasnen 1. TeopeTmaeckie OCHOBBI OPraHUIECKOW XUMUHU

11 IIpenmer 3 IIpenmer OpraHu4eCcKon XUMUU: eé PackpeiBaTh  cMbICT  W3ydaeMmblX — HOHATHI | Bubnnoreka HOK
OpraHu4YecKon BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B IOJYYCHUH | (BBISBISATH ux XapakTepHbIe npusHaku), | https://m.edsoo.ru/7f41837¢c
XUMUH. Teopus HOBBIX BEIIECTB M MaTepHasoB. Teopus CTPOEHHs | yCTaHaBIMBAaTh WX B3aHMOCBS3b.
CTPOCHHUS opraHmdeckux coenuHeHuii A.M. Byrtinepoma, eé
OpTaHUYECKUX OCHOBHBIE TIONOXEeHMSA. CTPYKTypHBIE (HOPMYIIBI TIpUMEHATL  MOJNOKCHWS  TCOPHH  CTPOCHMS
coequHeHnii  A.M. OpraHMYecKHx BemecTB. [ omonorus, u3oMepus. OPraHMECKHX BEMIECTB A. Iv\/[ byreposa nns
Bbyrneposa XuMHYecKasi CBA3b B OPraHMYECKHX COCAMHEHUSX: OOBACHCHNS 3aBHCHMOCTH CBOHCTB BEMIECTB OT HX
KpaTHBIC CBSI3H, a- U I1-CBA3H. cocTasa M CTpOCHIA.
Hcnonb30Bark XUMHYECKYIO CHUMBOJIUKY IS
¢ [IpencraBienue o Kiraccupukayum OPTaHWYECKHX | ocrapienns MONEKYNAPHBIX H  CTPYKTYPHBIX
BemecTB. HoMeHknaTypa opraHn4ecKix COeIUHEHUI (pasBEpHYTOH, COKPAIEHHOI) bopmyn
(CI/ICTeﬁflaTI/IlIeCKa)I) W TPMBHAIBHBIC — HA3BAHUA | Ghrapyyyeckix BeLLECT.
BaKHEHINNX NPEICTaBUTENEH KIIACCOB OPTaHUYECKHUX
BEIIECTB. OKCIEPUMEHTAIbHbIE METOIbl H3y4eHHs Onpenensts BNl XUMHYECKOH  CBA3H
BEILIECTB M NX IPEBPAICHHUIL: (omuHapHBIE, KpaTHbIe) B OpTaHUYECKHUX
* JleMOHCTpaLHH: COETMHEHUSX.
- O3HAKOMJIGHHE C o00pa3laMu OpraHHYECKHX PackpeiBaTh pOJIb  OPraHUYECKOM XWMHH B
BEILIECTB M MaTepualaMi Ha UX OCHOBE; NPUPOJIe, XapaKTepHU30BaTh €€ 3Ha4e€HHE B KU3HU
- ONWTH TO TpeBpANICHHI0O  opraHmdeckux | TCIOBEKA, HIIIOCTPHPOBATH CBA3b C  JIPYTHMH
BEIECTB IIPM HAarpeBaHuu (IUIaBleHHE, 0OyruBanue | HAYKaMH.
U TOPEHHE). HabmrogaTh ¥ ONHCHIBATH JEMOHCTPALMOHHEIE
¢ JJaBopaTopHBIE OIIBITHI: OTBITHI; MPOBOANTh M OMKCHIBATh J1aDOpaTOpHBIE
MO/IETIMPOBaHNE MOJIEKYJI OPraHUYECKUX BELIECTB | OMBITHI U MPAKTHUECKUE PAOOTHI
Hroro no pazneny 3
Paszpnen 2. YraeBosopoasl
2.1 IIpenensHble 2 ATnKaHBI: COCTaB U CTPOEHHE, FTOMOJIOTMYECKHUH ps. Bubnuoreka OK
YIJIEBOIOPO/IBI - Meran ® 3TaH - TNPOCTEHIINE MPEICTABUTEH PackpelBaThb  CMBICI ~ HM3ydaeMbIX  moHsTuii | https://m.edsoo.ru/7f41837c
AJIKAaHbI AJIKAaHOB: COCTaB, XNMUYECKOE CTPOEHHE, (pr3ndecKkue



https://m.edsoo.ru/7f41837c

M XUMHYECKHE CBOWCTBAa (pEakmuy 3aMeIleHHsS |
TOpEHHs), HaXOXKAECHHE B TPHPOAE, IMOIYYCHHE U
IPUMEHEHUE

(BBIABIATD 179: XapaKTepHBIC MIPU3HAKH),
YCTaHABIMBATh HX B3aUMOCBSA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME  TOHSATHS NpPU  ONHCAHUHU

2.2 Henpenensueie COCTaBa, CTPOEHUS U MPEBPAILCHUN OpraHudeckux | bubnnoreka HOK
YTIIEBOIOPOIEL: AJIKEHBI: COCTAB U CTPOEHHUE, TOMONOTHUECKUH psifi. | COSAMHEHHUHA. https://m.edsoo.ru/7f41837c
AJIKEHBI, AJIKa/IUCHBI, OTHNEH - NpOCTEHIIMI INpeACTaBUTENb AJIKEHOB!

AIKHUHBI cocTaB, XHUMHYECKOE CTpocHHe, (Qusnueckue u Hcnonb30BaTh XUMHYECKYI0 CHUMBOJIUKY IS
XMUMHUYECKHE CBOMCTBA (pEaKklWM THIPUPOBAHMS, | COCTABICHHUS MOJEKYJSPHBIX U  CTPYKTYpPHBIX
rajJoreHUpPOBAHUS, TUApATAllMH, OKHCIeHHus | | (Pa3sBEPHYTOH, COKpaméHHOM) ¢bopmyn
MOJIMMEPH3aLK) HaXOXKACHHE B IPUPOAE, NOTyYeHHE | OPraHMYECKHUX BEIECTB.

Y IPUMEHEHHE.
YcraHaBnMBaTh NPUHAIICKHOCT BEIIECTB K
Ankanuensr: OyraaueH-1,3 u metunOyraauen-1,3, | ompeaeneHHOMY KIacCy yIaeBOIOPOAOB IO COCTABY
XMUMHYECKOE CTPOCHHUE, peakius MOJMMEpHU3aliy, | © CTPOCHHIO, HA3pIBaTh HMX IO CHCTEMaTHYECKOM
npuMeHenrne (AL CHHTE3a  MPHUPOAHOrO W | HOMEHKJIAType; IPHBOIUTH TPUBHANIBHBIC HA3BaHMSA
CHHTETHYECKOTO Kay4dyKa U PE3UHBI). OTAETBHBIX MIPEACTABUTEIICH YTIIEBOIOPOIOB.
ANKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHHA psI. ALETHICH - MpOCTEHIIMH OnpenensaTs BUABI XUMHYECKOM CBSI3M B
MpeACTaBUTENb  AJKHHOB: COCTaB, XHMMYECKOE | MOJEKylax  YIJIeBOJOPOJOB;  XapaKTepHU30BaTh
cTpoeHHe, (U3MYECKHEe M XHMHUYECKHE CBOICTBAa | 3aBUCHMOCTb PEeaKIMOHHO CIIOCOOHOCTH
(peaxuun THJPUPOBAHHUS, raJoreHHpOBaHusl, | YrIIEBOAOPOJIOB OT KPATHOCTH KOBAJICHTHOM CBSI3M.
THApaTallid TOPEeHUs), HaXOKAEHHE B IPHPOJE,
MOJIyYeHHE U IPUMEHEHHUE XapakTepu3oBaTth COCTaB, CTpPOEHHE,
2.3 Apomaruueckue ApeHbl: OCEH30JI M TOJIYOJI, COCTaB, XMMHUUYECKOE | MPUMEHEHHE, GU3NICCKHUE U XUMHUECKUE CBOWCTRA, | bubnuoreka HOK
CTpOEHHE MOJIEKYN, (HU3MYECKHEe W XUMHUYECKHe | BaKHeiline CrmocoObl mojiydeHus TunuuHbX | https://m.edsoo.ru/7f41837¢c

YIICBOROPOAEL CBOICTBa (pEeaKK raJlOTeHUPOBAHNS U HUTPOBAHUS), | MIPEACTaBUTENCH Ppas3IMYHBIX KJIacCOB
MOJydYeHWe W TNpUMeHeHWe. BnusHue OeH3onma Ha | yrieBoJopomoB  (MeTaHa,  3TaHa,  JITWIICHA,
OpTaHNu3M YeJIoBeKa. leneTnueckas CBsI3b | aneTwiieHa, Oyranuena -1,3, 6eHs3orna, Tomyona).
YIJIEBOJIOPOJIOB BBIABISATE  TEHETHYECKYIO  CBSI3b  MEXKAY

YIJIEBOJOPO/IaMH M TOATBEPXKJATh €€ Halnuue
YpaBHEHHUSIMH  COOTBETCTBYIOIIMX  XHUMHYECKHX
peaxImii ¢ NCTI0Ib30BaHNEM CTPYKTYPHBIX (hopMyII.

2.4 IIpuponHsie IMpupomuenii T1a3. IlomyTHele He(TIHBIE Ta3bL. Bbubimoreka HOK
HCTOYHHKN HedTs 1 e€ npoucxoxaeHue. XapakTepu3oBaTh UCTOMHUKH yrieBopopoauoro | https://m.edsoo.ru/7f41837¢
YIJIEBOJOPOAOB M UX CBIPBs (He() T, IPUPOAHBIN Ta3, YTOJIb), CIIOCOOBI UX
nepepaborka CnocoObt  mepepaGoTku  HeTH:  1eperoHKa, nepepabOTKM W TNPAaKTUYECKOE  IPUMEHEHHE

KPEKUHT (TepMHYECKHH, KATATUTHUECKHHN).

M0JTy4aeMbIX MPOAYKTOB. Hcnonws3oBaTh
€CTECTBEHHO-HAy4YHbIE ~ METOAbl  IO3HAHUSA -
MIPOBEJICHUE, HaOJIOIeHNE 51 ONMCaHue



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIpomyxTel iepepaboTkn He()TH, UX IPUMECHEHHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

KameHHblI#t yroib i IPOAYKTHI €ro
nepepabOoTKH.

OKCIepUMEHTAIBHBIE METOABI N3Y4YEHUS BEIIECTB U
UX MpEeBpaleHUH:

* JlemoHCTpanuu:

- koyuekuuu «Hedtb» 1 «Yroipy;

- BupeodparMeHT «BysnkaHU3anMs pE3UHBDY.
* JIabopaTopHBIE OIIBITHI:

- Ka4eCTBEHHOE OIpe/ieIeHne yIiiepoia U BoAopoa
B OPTaHUYECKHX BEIICCTBAX;

- O3BHAKOMJICHHUE C 06pa3uaMH Ij1acTMacc, Kay4ykoB
1 PC3UHBI;

- MOJENHPOBaHHE MOJEKYNl YIJIEBOAOPOIOB U
TaJIOTCHOIIPOU3BOIHBIX.

* [IpakTryeckue paboOTHI:
Ne 1. [TonmyyeHue 3TUII€HA U U3yYEHHE €0 CBOMCTB.
* PacuérHble 3amaun:

- OINpesieIeHHE  MOJEKYISIpHOH  (hOpMyIIbI
OpPraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM
aTOMOB XUMHYECKHX 3JIEMEHTOB;

- pacuéTel 10 YPaBHEHMI0 XHMHYECKOH
peakuuu

XUMHYECKOTO  JKCHepuMeHTa  (rabopaTopHbBIe
OTIBITHI U IPAKTUIECKHE PAOOTHI).

CrnenoBath mpaBwiaM Oec30macHOil paboThl B
nabopaTopuu TPU HKCIOIB30BAHUU XHUMUYCCKOMH
mocynsl ¥ O0OpYMOBaHWSA, a TaKXKe MpaBHIIaM
oOpaleHuss C BEHICCTBAMH B COOTBETCTBHUH C
WHCTPYKLHSIMU BBITIOJTHEHUST  J1abOpaTOpPHBIX
OMBITOB M MPAKTUYCCKUX PabOT MO MONYYCHUIO U
M3Y4YEHHMIO OpraHMYecKux BemecT. IIpencraBisaTsh
pe3ynmbTaTEl  JKCIIEPUMEHTa B (GopMe 3alucH
YpaBHEHUH COOTBETCTBYIOLUMX PEAaKLMA U AeNaTh
BBIBOJIbI HA UX OCHOBE. [IpOBOANTE BEIYUCIIEHUS TSI
ONpEIeIICHUs MOJIEKYJISIPHOM (hopmymBl
OpraHMYecKOro  BEIECTBA, IO  YPaBHEHHUIO
XUMUYECKOW peakiyH.

CaMOCTOSITeNTbHO TUIAHUPOBATh U OCYIIECTBISTH
CBOIO NO3HABATEIbHYIO JESTENbHOCTh; MPUHUMATh
aKTUBHOE y4yacTHE B TPYIIOBOW  yucOHOI
JIeATEIIbHOCTH

Hroro
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Pa3,uen 3. KHCJ’IOpO)ICO,HCp)KaHII/IC OPraHn4eCKUC COCANHCHUA

3.1

Crnpter. ®enon

3

IIpenenbHble OQHOATOMHBIE CIUPTHI: METAHOJI U
9TaHOJN, XHMHYECKOE€ CTpOeHHE, (U3NIECKHEe U
XIMHYECKHE CBOHCTBa (pEakIMd C AaKTUBHBIMHU

PackpepiBaTh  CMBICI  HM3y4aeMbIX  MOHSATHH

bubnuorexa IIOK
https://m.edsoo.ru/7f41837c
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MeTaJIaMH, TaJIOTEHOBOAOPOIaMH, TOpeHme),
npuMeHeHrue. BogoponHas cBs3b. OU3HOIOrHUECKOE
JISHCTBHE MeETaHOJa W OTaHOJla Ha OpraHusM
YeJIOBEKA.

MHoroatoMHble  CHOUPTBL:  JTWJICHIIMKOIb U
DIWIEPUH, XUMHYECKOE CTpOCHHE, (HU3MYECKUE U
XUMUYECKHE  CBOMCTBa  (B3aMMOJEWCTBUE  CO
LIEJOYHBIMM METaJlJIaMH, Ka4eCTBEHHAsl peakuus Ha
MHOT'0aTOMHBIE CITUPTHI). ®dusnonoruyeckoe
JIelicTBME Ha oOpraHu3M uesnoBeka. IlpuMeHeHue
MIMLEPUHA U ATUIEHIJIMKOIS.

®enon. CrpoeHue MOJIEKyNbl, (QU3NYECKUEe U
XHMHYeCKHUe cBoiicTBa (eHoa. TOKCHYHOCTH (heHoMNa,
ero (pHU3MOJNIOTHYECKOEe JIEHCTBHE Ha OpraHH3M
yejoBeka. [Ipumenenue Gpenona

3.2

AJbIeTruabl.
Kapbonossie
KUCIOTEL.  ClOXKHBIE

3¢pUpHI

Anpnmerunsl:  QopManpaeTHA M aeTaidbIeTH,
XIUMHYECKOE CTPOCHHUE, (PH3MUSCKHE M XUMHUCCKUE
CBOWCTBa (peakUWU OKHCIICHHS W BOCCTaHOBJICHUS,
KaueCTBCHHBIC Ka4eCTBEHHBIC PEAKIINH), TOITyICHUE U
MIpUMEHEHHUE.

OIHOOCHOBHEIE TpeaebHbIe KapOOHOBBIE
KHCJIOTHI: YKCYCHAsI KUCIIOTa, XHMHIECKOE CTPOCHHE,
(usnveckre W XUMHYECKHE CBoOWcTBa (00mIIHEe
CBOMCTBAa  KHCJOT, peakuus  dTepupuKanum),
nojgydeHue W npumeHenue. CreapuHOBas U
OJICMHOBAsl KHUCJOTHl KaK MPEACTABUTEIH BBICIINX
KapOOHOBBIX KHCJOT. MpUIa KakK COJIM BBICIIAX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBHUE.

CrnoxHble 3(Upbl KaK MPOM3BOAHBIE KapOOHOBBIX
KACIOT. l'maponmu3 ciaoxHBIX 3¢upoB. JXupsl Kax
NPOM3BOJHEIE DIMIEPHHA M BBICHIMX KapOOHOBBIX
KHUCIOT. ['maponus xKupos

3.3

VrieBoasl

YrieBoibl:  COCTaB, KIAacCU(HKALMS YIJICBOIOB
(MoHO-, am- W ToinMcaxapuipl). [okoza -
NpoCTEHIIMH MOHOCaXapua: 0COOEHHOCTH CTPOEHUS

(BBIABIATD 179: XapaKTepHBIC MIPU3HAKH),
YCTaHABIMBaTh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME  TOHSATHS NpPU  ONHCAHUHU
COCTaBa, CTPOCHUS U NPEBPAILCHUI OpPraHUYECKUX
COCIUHEHU.

Hcnonp30BaTh XUMHYECKYIO CHMBOJHUKY JUIS
COCTAaBJICHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX
(pa3BépHyTOI, COKpaIEHHO) dbopmyn
OpraHUYeCKUX BEIECTB.

VYcTaHaBIMBaTh TPUHAICKHOCTh BEIIECTB K
OTIpEeNIeICHHOMY KJIACCY TI0 COCTaBY M CTPOCHHIO,
Ha3bIBaTh MX MO CHCTEMAaTHYECKOW HOMEHKIATYPE;
MPUBOANUTH TPHUBHAIBHBIC HA3BAHUSA OTICIBHBIX
npeacTaBuTeneit KHCJIOPOJICOIEPIKATIIUX
COeIMHEHUN. XapaKkTepu30oBaTh COCTaB, CTPOEHUE,
NpUMEHEeHUe, PU3NIeCKrue U XUMHYECKHE CBONCTRA,
BaKHEHIMe CcmocoObl  TMOJyYeHUs!  TUMUYHBIX
MpeIcTaBUTeNeH Pa3ITUYHBIX KIJIaCCOB
KHCIIOPOJICOACPKAIUX ~ COSAUHEHHI (MeTaHoJa,
3TaHOJIa, TJIMIEpUHA, (QeHosia, (GopMaabaeruia,
aneTajbIeruaa, YKCYCHOW KHCIOTHI, TIJIFOKO3HI,
caxaposbl, Kpaxmaja, IIeJUIIOJIO3bI); BBIABIATH
TCHETHUYECKYIO CBS3b MEXKIY HAMHU M TIOJTBEPIKIATh
e€ Hamu4yhe YypaBHCHUSMH COOTBETCTBYIOIIHX
XUMHYECKHX  pEeakIuid ¢  HCIOJIh30BaHUEM

CTPYKTYPHBIX (DOPMYIL.

OnmceIBaTh COCTaB, XUMHYECKOE CTPOEHHE U
IIPUMEHEHHUE )KUPOB, XapaKTEPU30BaTh UX 3HAUCHUE
JUTA KU3HEESTEIPHOCTH oprann3MoB. OCO3HaBaTh
OIIACHOCTb BO3ZCICTBUS HAa >KUBBIE OpPraHU3MBI
OIPEJEIICHHBIX OPraHMYECKUX BEILECTB, IOSCHATH
Ha  IIpUMepax  CHOCOOBl  YMEHBIICHHS U
HOPeJOTBPALCHUsT HMX BPEJHOrO BO3JEUCTBUS Ha
OpraHusM uenoBeka. lcrnonb3oBaTh €CTECTBEHHO-
Hay4YHblE METOAbI MO3HAHUS - IPOBEJCHUE,
Ha0moeHne u ONHCaHHE XMMUYECKOTO

Bubnnoreka IIOK
https://m.edsoo.ru/7f41837c
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MOJIEKYJbI, (U3MYECKHE W XHMHYECKHUE CBOICTBa
TTIOKO3HI (B3amMoieiicTue ¢ ruapokcuaoM mMean(Il),
OKHCJIEHME  aMMHauHbIM  pPacTBOPOM  OKCHJA
cepebpa(l), BoccTaHOBICHHE, OpPOXKCHHE TIIFOKO3BI),
HAaxXOXKJEHUE B TMPHUPOJE, NPUMEHEHHUE TIFOKO3bI,
Ouosoruveckas  pojib B IKM3HEAEATEIbHOCTH
opranusma uenoBeka. DotocunHTe3. Dpykro3a Kak
H30Mep [IFOKO3bI.

Caxapo3a - IpeICTaBUTENb JUCaXapua0B, THIPOIU3
caxapo3bl, HaxOXAECHHE B NPHPOJEC U IPHUMEHEHHE.
Kpaxman m nemtono3a Kak IPHPOAHBIC MTOIMMEPHI:
CTPOEHHME KpaxMasla WM IEJUTIONIO3bI, (U3MUECKHE H
XUMHUYECKHE  CBOMCTBa  Kpaxmama  (TWAPONH3,
KaueCTBCHHAs peaxuus c HOZIOM).
OKCTIepUMEHTAIBHBIE METOIBl M3YUCHHS BEIIECTB U
UX NIPEBPALLEHUI:

. JlabopaTopHbIe OMBITHI:
- TOpPEHUE CITUPTOB;

- B3aUMOJICHCTBHE IIINIEPHHA C THAPOKCHIOM
menu(I1);

- KaueCTBECHHBIE peaxkunu QJIB/IETU/I0B
(okucneHne aMMHUaYHBIM PacTBOPOM OKCHAA cepedpa
u ruapoxcuaom Meau(Il));

- B3aUMOJICHCTBHE KpaxMalia ¢ HOJIOM.

. IIpaxkTiaeckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM KHCIOTHI.
. PacuétHrle 3amaun:

- OlpeielIeHNe  MOJIEKYJSIpHOH  (hOopMyIIbl
OpPraHUYECKOrO BEIECTBA IO MAaCCOBBIM JIOISIM
aTOMOB XMMHYECKHX 3JIEMEHTOB M 1O Macce (00beMy)
MIPOIyKTOB CTOPAHMUS;

sKcnepuMeHTa  (rabopaTopHbIe
MIpaKTUYEeCKue pabOTHI).
CrnenoBarh mpaBwiaMm Oe3omacHoi paboThl B
1ab0paToOpuy MPU  HUCIOJIB30BAaHUU XHMHYECKOH
NOCyAbl W OOOpYHOBaHUs, a TakXke IpaBUiIaM
oOpaiieHusi ¢ BeImECTBAMH B COOTBETCTBUH C
WHCTPYKUMSIMH ~ BBIIIOJIHEHHSI  J1aOOpaTOPHBIX
OMBITOB M MPAKTHYECKUX paboT MO MOJYYEHHIO U
M3Y4YCHUIO OPTaHWYIECKUX BemecTB. lIpencraBuarTh
pe3ynpTaThl  dKCIIEpUMEHTa B (opme 3ammcu
YpaBHEHHH COOTBETCTBYIOIIMX PEAKIUA M IEIaTh
BBIBOJIBI HA X OCHOBE. [IpOBOANTH BHIYNCICHHUS IS

OIIBITHI u

ONpEIeIICHUs MOJIEKYJISIPHOM (bopMyIIBI
OpraHMYecKOro  BEIECTBA, [0  YPaBHEHUIO
XUMHUYECKON peaxkuun. CaMocCTOSITEebHO
IJIJAHUPOBATh u OCYILECTBJIATH CBOIO
[I03HABATENbHYIO  JE€ATEIbHOCTB; NIPUHUMATh
aKTHUBHOE ydYacTH€ B TPYNINOBOH  y4eOHOI

JACATCIBbHOCTU




- pacd€Tel 1O  YpPaBHEHHIO  XHMHYECKOH
peaxiuu

Hroro no pazneny
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Pasnen 4. AsoTcoaep:kaniiie OpraHudIecKue

COEIMHEHUS

41

AMMWHEL
AMHMHOKHUCIIOTHI.
benkn

3

AMMHBI: METUIAMUH - IPOCTENIINNA IPEACTABUTEID
aMHHOB: COCTaB, XUMHIECKOE CTPOEHHE, (pru3zndeckue
¥ XMMHYECKHE CBONCTBA (pEakuuy C KUCIOTaMU U
TOpEHHMs1), HAXOXK/AECHHE B MpUpoJe. AMHHOKUCIOTHI
Kak amdoTepHble  OpPraHWYecKUe COCTUHEHHMS.
dusnyecKkue U XUMUYECKUE CBOWCTBA aMHHOKHUCIIOT
(Ha mpuMmepe mMIUHA). bHonornyeckoe 3HaueHHE
aMUHOKHUCIIOT. CUHTE3 NENTHIOB.

benku xak mnpupoassie nonumepsl. IlepBuuHas,
BTOpUYHAsI W  TpeTHYHAas CTPYKTypa OEJKOB.
Xumuueckue CBOMCTBa OenKoB: TUJIPOIIN3,
JIeHaTypalus, KaYeCTBEHHbIE PEaKIMy Ha OeJKH.

OKcIepUMEHTAaIbHbIE METOIbI H3yUCHHUS BELECTB U
UX NIPEBPALLEHUN;

. JemoHcTpanunu:
- JIeHaTypanus OEJIKOB IPY HarpeBaHHH;

- LIBCETHBIC pCaKINU 0eJIKOB

PackppiBaTh  cMBICI ~ M3y4yaeMbIX  MOHATUH
(BBIABIIATH 170: XapaxkTepHbIe TIPU3HAKH),
YCTaHABIMBaTh WX B3aHMOCBA3b, WCIIOIb30BAaTh
COOTBETCTBYIOIIME  IOHSATHUS TPH  OIHCAHUHU
COCTaBa, CTPOCHUS U IPEBPAILEHUI OpraHMYeCKUX
COEIMHEHUI.

Hcnonp3oBarh XUMHUYECKYIO CHUMBOJIUKY  JJId
COCTaBIICHUsI MOJIEKYIIIPHBIX M  CTPYKTYPHBIX
(pa3BépHyTOH, COKpaI&HHOM) dhopmyn
OpraHUYeCKUX BEIIECTB.

OnpenensTh  NPUHAIJICKHOCTh  BEIIECTB K
OTMpPENEICHHOMY KJIacCy MO COCTaBy M CTPOCHHIO,
Ha3bIBaTh MX II0 CHCTEMAaTHYECKOW HOMEHKJIATYpE;
MPUBOUT TPUBUAIBHBIC HA3BAHUSI OTICIBHBIX
MPE/ICTABUTEIICH. XapakTepus3oBarh COCTaB,
CTpOCHHE, NpUMEHEHUE, bu3nyeckue u
XUMHYECKHE CBOMCTBA, Ba)KHEHIINE CIOCOOBI
MOTyYeHUS TUIIUYHBIX Mpe/ICTaBUTENeH
a30TCO/IEPXKALIMX  COCJMHEHUH  (METHIaMUHA,
TJIMIMHA, OCTIKOB).

OnuceiBaTh  COCTaB, CTPYKTYpPY, OCHOBHBIE
CBOMCTBA OEJIKOB; MOACHATH HAa MpHUMepax 3HauUCHHUE
0eNKOB AJIst OpraHu3Ma YesoBeKa.

Hcnonp3oBath ecTe CTBCHHO-HAYYHBIC MCTOABI
IIO3HAHUA - HaGH}OJIaTI) )4 OIIMChIBATh
,Z[eMOHCTpaHPIOHHLIﬁ OKCIICPUMCHT.

CaMOoCTOATENHHO TUIAHUPOBATh W OCYIIECTBISATH
CBOIO TO3HABATEJIbHYIO JICSATENbHOCTh; IPUHUMATh
aKTHUBHOE ydJacTHE€ B TPYNNOBOH  y4eOHOM
JIEATEIIbHOCTH




Hroro no pazneny
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Pasznen. 5. BeIcOKOMOJIEKYIIPHBIE COETUHEHUS

OCHOBHBIE TIOHATHS XHUMUHU BBICOKOMOJICKYIISIPHBIX Bnagers M3y4aeMbIMHU XUMHUYECKUMU
5.1 [Inactmaccel. 2 COEIMHEHUI: MOHOMEp, TOJMMEp, CTPYKTYpPHOE | MOHATHUSMM:  PacCKpbhlBaTh  CMBICI  HU3Y4aeMbIX
Kayuyku. Bonokna 3BEHO, CTEICHb NIOJINMEpU3aLuy, CpelHss | MOHATUHN U NIPUMEHATH 3TU MOHATHS IIPU OIIUCAaHUU
MoJekynsipHas Macca. OCHOBHBIE METOJbl CHHTE3a | COCTaBa U CTPOCHUS  BBICOKOMOJICKYJISPHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU - | opraHu4yeckux  BewmIeCTB, IS OOBSICHEHHUS
MOJIUMEPU3ALIMS U TOJTMKOHCHCALIHSL. OTIETBHBIX (PaKTOB U SABJICHUU.
IInactmaccel (monuaTHIIEH, MOJIUIIPOIWIEH, Hcnonp30BaTh  XMMHMUYECKYI0 CHUMBOJIMKY JJIS
MOJMBUHWIXJIOPH], NONUCTUpPON). HaTypanbHblii W | cocTaBieHHs CTPYKTYPHBIX (OPMYN BELIECTB H
CHUHTETUYECKHUE Kay4dyKH (OyTragueHOBBIH, | ypaBHEHHN peakuui MOJIMMEPU3ALIUN U
XJIOPONIPEHOBBI W W3OMpPEHOBHINM).  BonokHa: | monmukoHaeHcanuu. OMUCHIBaTH COCTaB, CTPOCHUE,
HaTypaJIbHbIE (xJ10TI0K, LIEpPCTh, mENK), | OCHOBHBIE  CBOMCTBA  KaydykKoB,  HamOoiee
HUCKYCCTBCHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a), | paCIpOCTPaHEHHBIX BHIOB INIACTMACC, BOJOKOH;
CHHTeTHUYEeCKHe (KalpOH U JIABCaH). MIPUMEHEHHUE B PA3IUYHBIX OTpacisix. Mcnons3oBarh
€CTECTBEHHO-HAayYHblE  METOAbl  IO3HAHUS -
9KCH6pI/IMeHT?HLHH€ METOZBI M3YHEHHS BEWECTB U | a1 ommchiBaTh JTEMOHCTDAITHOHHBIH
UX NIPEBPALLEHUI: KCTIEPHMEHT
* JlemoHCcTpanuu:
- O3HAaKOMJICHHE C 00pa3laMH MPHUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB
HWroro no pasneny 2
OBUIEE YHMCJIO YACOB | 34
10 [TIPOTPAMME
KJIacCC
Ne HaumenoBanue KomnuecTso Coneprxanue o0yueHus OCHOBHBIE BH/IBI JICSTEIEHOCTH 00YJaIOIIUXCS OnextpoHHbIE (LTU(POBBHIE)
paszenoB U TeM o0OpazoBaresbHbIE PECYPCHI
n/n 4acoB

y4e0HOTO0 MpeaMeTa

Paznen 1. IlepBoHavanbHbIe XUMHYECKHAE TIOHATHS

11

CrpoeHne  aToOMOB.
Tlepuoanueckuit
3aKOH U

3

Xumnueckuii saemedT. Artom. CocraB aroma,
M30TONBI. DJEKTPOHHAs 0005109Ka. DHEPreTHIecKue
YPOBHH, TIOTypOBHHU. ATOMHBIE opbuTaiy, s-, p-, d-, /-

MMOHSTHI
MIPU3HAKH),

PackpbiBaTh  CMBICT  H3y4aeMbIX
(BBIABIATH ux XapaKTepHbIE
YCTaHaBJIMBaTh UX B3aUMOCBSA3b.

Bubinmoreka IIOK
https://m.edsoo.ru/7f41837c
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Ilepuoguueckas
CHCTeMa XHMHYCCKHX
3JIEMEHTOB ..
Menpeneena

SJIEMEHTEHI. OcobenHocTn pacripeneneHus
JIEKTPOHOB MO OPOHTATIIM B aTOMaX MajblX H
OOJIBIINX TEpPUOAOB. DJIEKTPOHHAS KOHQUTYparus
aTOMOB.

[lepuoanueckuii  3akoH u  llepuoguyeckas
cucteMa xumuueckux snemeHToB 1. . Menneneena.
Ces3p mepuonnyeckoro 3akoHa u llepuonnyeckoii
CUCTEMBl XHUMHYECKHUX DJIEMEHTOB C COBPEMEHHOM
TEOpHEH  CTPOCHUS  aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHHUS CBOHCTB XHMHYECKUX DJIIEMCHTOB H
00pa3yeMbIX UMHU MPOCTHIX W CIOXHBIX BEMIECTB IO
rpynnamM M IepuojaM. 3HAaueHHE NEPUOAMYECKOTO
3aKOHA M CHCTEMBl XUMHUYecKkux osnemeHToB [I.U.
MenneneeBa B Ppa3BUTHH HayKH.
DKCTepUMEHTAIbHbIE METOAbl U3YUYECHUS BELIECTB U
UX NIPEBPALLEHUI:

* JlemoHCcTpauuu:
Buner  Tabmun  «llepuognueckas
xumudeckux anemenToB /.M. MeHneneeay

CUcTCMa

PackpbIBaTh CMBICT IEPUOAUYECKOTO 3aKoHa /.
N. MengeneeBa U JEMOHCTPUPOBATb  €ro
CUCTEMaTU3UPYIOILYIO, OOBSCHUTENBHYIO u
MPOTHOCTHYECKYIO (DYHKIIHH.

XapakTepu3oBaTb  JJEKTPOHHOE  CTPOCHHE
aTOMOB XHUMHUYECKHX D3JIeMEHTOB 1-4 mnepuojos,
UCMONB3Ys. MOHATHS  S-, p-, d-dIEKTpPOHHBIE
opOutanu, sHeprerHdeckue ypoBHH. OOBSCHITH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKHX
JJIEMEHTOB U HUX COEAMHEHHH IO NepHoAaM H
rpynnam  Ilepuomnyeckoir  cucrembr . W
Mengneneesa

1.2

CtpoeHue BelIecTBa.
Mmuoroo6pasue
BEILIECTB

Crtpoenne BemiecTBa. XUMUYECKasi CBsI3b. BHIIbI
(koBaNieHTHAasT HETOJSpHas W TMOJSpHAas, HOHHAS,
MeTaJUIM4ecKas) ©  MEXaHH3MBl  OOpa3OBaHHSA
XUMHYECKOH cBs3M  (OOMEHHBIA ¥ JOHOPHO-
aKuenTopHsI). BogopoaHas cBs3b. BaneHTHOCTS.

OeKTpooTpHIaTeNbHOCTb. CTEleHb OKHMCICHHUS.
Kartnonsl n anwoHbl. BemectBa MoJeKyJIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSI.

3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA. |HIIBI
KPHUCTAIIMYECKUX PEIIETOK M CBOWCTBA BEIIECTB.

[Tonsatue o nucnepcHeIX cuctemax. VICTHHHBIE
pacTBOPEI. KonunuecTBeHHble XapaKTEPUCTUKHA
pacTBOpOB (MaccoBasi JI0JIS BEIIECTBA B PaCTBOPE).

Knaccudukanuss HEOPraHUYECKHX COCTUHCHUH.

PackpbiBaTh  CMBICI  W3Yy4aeMbIX IIOHATUHI
(BBIOENATH HMX  XapakTepHBIE TNPU3HAKK) W
HNPHUMEHSATH ATU MOHSATHS NPU OMUCAHUU COCTaBa U
CTPOEHHMSI BEIIECTB, Ul OOBSCHEHHS OTHEIBbHBIX
(haKTOB U SIBICHUIA.

OHpGZ[eJ'ISITB BUbI XAMHUYICCKOM CBA3U

(KOBaJICHTHOM, HOHHOM, METaJUTMICCKOM,
BOZIOPOJTHOM) B COEIMHEHUSX, THII
KPUCTAJIINYECKON pemeTKn KOHKPETHOTO

BemiecTBa. OmpeensTh BaJeHTHOCTh W CTENCHb
OKHCJIEHHS] XUMHUYECKHX DJIEMEHTOB B COEANHEHNSIX
pPa3sIUYHOTO coCTaBa. [IpOBOAWTH BBIYMCICHHS C

HCIIOJIB30BAHUEM TIOHATHUA «MaccoBasa O0J1A
BELICCTBA B paCTBOPE».

BJ'Ia,HCTL HN3y4acMbIMH XUMHYCCKUMHU
HOHATUSAMU.

Bbubnuorexa IIOK
https://m.edso0.ru/7f41837c
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Homenknatypa HEOpraHHYECKHUX BEIIECTB.

OKCHEepUMEHTANbHBIE METOBI N3YUCHUS BEIECTB
U UX NpEeBpaIleHNN:

. JemoHcTpanuu:

- MOJEJIM KPUCTAJITIMYECKUX PELIETOK.

. Pacuérnsle 3a7a44: pacyeTsl c
UCIOJIb30BAaHUEM  IOHATHS  «MaccoBas  JOJA
PacTBOPEHHOT'O BELECTBA»

1.3

XHUMHUYECKHEe

pcakuun

Xumuaeckas peakuus. Knaccudukarus
XAMHYECKHX peaKkuuii B  HEOPraHWYCCKOH U
OpPTaHMUYECKOW XWMHUH. 3aKOH COXPAaHCHHS MacChI
BEIIIECTB; 3aKOH COXPAaHCHUS U MIPEBPAICHHUS SHEPTHH
TP XUMUYECKUX PEAKIIHAX.

CKopoCcTh  peakuuu, €€  3aBUCUMOCTb  OT
pa3nmmuHbIX  (akTopoB. OOpaTHMBIE  PEaKIIHU.
Xumuueckoe paBHoBecue. DakTOphl, BIMSIOLINE HA
COCTOSIHME XUMHUYECKOTO PaBHOBECHS.

Ipunmun  Jle Illarense. DneKTpoinUTHUECKas
gucconuanya. CHIIbHBIE U Cla0ble 3JIE€KTPONUTHL
Cpena BOIHBIX pPacTBOPOB  BEIECTB:  KHCIHasi,
HeUTpanbHasi, LeNo4Has. BonoponHelii nokasareib
(pH) pactBopa. Peakuum woHHOrO OOMEHa B
OpraHUYECKON u HEOPraHUYEeCKOU XUMHHU.

OKHCIIUTENBHO-BOCCTAHOBUTEILHEIE PEaKIuH.
[onsiTue 00 3JIEKTPOIM3E PACIUIABOB M PACTBOPOB
COJIEi. IIpumenenue 3JIEKTPOJIN3A.

OKcIIepUMEHTaJIbHBIE METOABl M3yUCHHS BEIIECTB H
UX NPEBPALLEHUI:

. JemoHcTpanuu:

- pasnoKeHHue  ITEepOKCHAa  BOAOpOJa B
IIPUCYTCTBUY KaTaJIN3aTOPA.

OOBACHATD 3aBHCHMOCTD CKOpOCTH
XUMHYECKOH peaKiuy OT Pa3IHIHBIX (PaKTOPOB.

OnpenensTh XapakTep CMEUICHHs] XUMUYECKOTO
paBHOBECHS B  3aBUCUMOCTH OT  BHEIIHETO
BoszzaeticTeus (npunnun Jle [larense). CocTaBisaTh
YpPaBHEHHUsI peaKUUil pa3IWYHbIX TUIIOB; MOJHBIE U
COKpalIéHHblE ypaBHEHUs peakUuid HOHHOIO
oOMeHa, y4YuThIBasl YCJOBHsI, MPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS - IPOBEJCHUE, HAOIIOICHHE U OIIMCAHUE
XHUMHYECKOTO HKCIEPUMEHTA (IEMOHCTPAIIMOHHbBIE
U 71a0OpaTOPHBIE OMBITHI, MPAKTHYECKHE PAOOTHI):
[0 OMNPEJCICHHI0 CPEeIbl BOJHBIX PACTBOPOB
BEIIIECTB, PEAKIMii HMOHHOTO OOMEHA, BIHSHHUIO
pa3iuyHbIX (HAKTOPOB Ha CKOPOCTh PEAKIHUH.
CrnenoBath MpaBWIaM I0JIb30BaHHS XHMHYECKOI
MOCY/ION U TabopaTOPHBIM 000PYIOBAHUEM.

IIpencraBinsaTh  pe3yabTaTbl  XMMHYECKOTO
JKCcriepuMeHTa B (Qopme 3amucu  ypaBHEHHH
COOTBETCTBYIOIUX pEaKIUHi M AenaTh BBIBOJIBI HA
HX OCHOBE.

[IpoBonUTE BBIUUCIEHUS IO YpPaBHEHHSAM
XUMUYECKUX peaKIui, B TOM 4ucIIe
TEPMOXUMHUYECKHUE PACUETHI




. JlabopaTOpHBIE OIIBITHI:
- NPOBENICHUE PeaKLiii HOHHOTO OOMEHa;

- OIPCACIICHUEC CPCAbl paCTBOPOB BCUICCTB C
TMOMOIIbIO YHUBEPCAJIbHOTO MHAMUKATOPA.

. [MpakTHyeckue paboOTHI:

Ne 1. Binsinue pa3nuuHbiX (HakToOpoB Ha CKOPOCTh
XUMHUYECKOU peakivH.

. Pacuétnrle 3amaun:

- pacdyeTbl 1O YpPaBHCHUAM  XUMHYCCKUX
peaKHHﬁ, B TOM YH1CJIC TCPMOXUMUNYCCKHUC paC‘IéTBI

HWroro no paznery 13
Pasnen 2. Heoprannyeckas XuMus
2.1 Meraisl 6 Bubnnoreka IIOK

Meransl. [Honoxenue METaJJIOB B
[lepuonndeckoii cucTeMe XUMHUYSCKUX 3JICMEHTOB.
OCOOCHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0YeK
aToMoB MeTayutoB. OOmme ¢u3NUEcCKue CBOWCTBA
MeTaJuioB. [[puMeHeHne METaIoB B OBITY, TIPHPOJIE U
TexHuKe. CIaBel METayuIoB. DJIEKTPOXUMHYECKHUH
psan  HampsbkeHuit MertayuioB.  OOmipe  crocoOsbl
nosryueHus: metaiuioB. Kopposus metannos. CriocoOs
3aIIUTHI OT KOPPO3HH.

O0miass  xapakTepUCTHUKA METAIJIOB TJIaBHBIX
noarpynn (IA-rpynma, ITA-rpynma) Ilepuoamueckoit
CHCTEMBl XHMHYECKHX DJIEMEHTOB. AJIOMHHHMA.
AmdoTepHble CBOMCTBA OKCHJa UM THIPOKCHIA
QITIOMHHUSL.

OOmas XapakTepuCTHKa METaJIOB IOOO0YHBIX
noarpyrnn  (b-rpynmn) Ilepnoandeckoil  cucTemsl
XAMHYECKHX IEMEHTOB: MEJlb, IIHK, XPOM, XKeJIe30.

PackppiBaTh  CMBICT  W3y4aeMbIX IOHATHI
(BBIIETATP WX  XapaKTepHbIE MpPU3HAKH) H
NPUMEHSATH 3TH IOHATHS NPU OMMCAHUH COCTaBa M
CTPOCHHS BELIECTB, Ul OOBSICHEHHS OTICIBHBIX
(haKTOB U SIBICHUIA.

OOBscHATE  0OmMe  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB - METAIJIOB U UX
COEIMHEHUN C Yy4€TOM CTPOCHHS MX aTOMOB M
TIOJIOXKEHUS B IIepuonuueckoi CHUCTEME
xuMmuaeckux 3meMenToB J[. . Menneneera.

XapakTepu3oBaTh (omCHIBATH) obmme
XMMUYECKHE CBOWCTBA METAJJIOB, UX Ba)KHEHIIUX
COEIUHEHUH, MNOATBEpXKIas  3TO  OMHCAHUE
IpUMepaMu ypaBHEHUI COOTBETCTBYIOLIUX
XMMUYECKHX pPeaKlui; NPUMEHEHHE METaUIOB B
Pa3IMUHBIX 00JIACTAX, a TAK)KE HCIIOIb30BaHHUE MX
JUIS  CO3JIaHUsI COBPEMEHHBIX MAaTepHajoB |

https://m.edsoo.ru/7f41837c
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Baxnelimue  CcoeIMHEHUS  METAIOB  (OKCHJIBI,
THIIPOKCHUBI, COIIM).

OKCIepUMEHTaIbHbIE METO/bI U3yUCHHS BEILECTB
U UX IIPEBPaLICHUI: * JemoncTpanuu:

- KOJUTEKIMS «MeTaIbl U CILIaBbD».
. JlabopaTopHbIE ONBITHIL:

- B3aHMO}1€I>iCTBHe TUAPOKCH A aJIFOMHUHUA C
pPacTBOpaMU KUCIIOT H IIe0vei;

- Ka4yCCTBCHHBIC pcaknun Ha KaTHuOHBI
MCTaJIJIOB.

. [MpakTraeckue paboOTHI:

Ne 2. PemieHue 3KCIEpUMEHTAIBHBIX 3a4ay IO
Teme «MeTauIby.

. Pacuérapie 3amayn:

- pacuetsl Maccel (0Obema, KOJHMYECTBa
BEIIIECTBA) MPOTYKTA PEaKI[iH, €CIIM OJHO U3 BEIIECTB
JlaHO B BHUJIE PacTBOpa C OIpPEAEICHHOM MaccOBOMU
JIoJIe pacTBOPEHHOTO BEIeCTBA

TCXHOJIOTHH.

OnuceIBaTh CHOCOOBI 3alIUTHl METAIIOB OT
KOPPO3HHU.

PackpsIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTENIBHBIX ~ peaklUil  mocpeacTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca 3THX PeaKIHi.
IIpoBoauTh peaxiuu, MOJITBEPK AI0IIHe
XapakTepHbIe CBOMCTBa H3y4yaeMbIX BEIECTB,
pacIio3HaBaTh ONBITHBIM IYTEM HOHBI METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX.

Hcnonp30BaTh €CTECTBCHHO-HAYYHBIE METOBI
TIO3HAHMS - NIPOBEJICHNE, HAOIIONCHUE U OIIMCaHNE
XMMHYECKOTO SKCIIEPUMEHTa (I€MOHCTPAIINOHHBIE
1 1a00paTOPHBIE ONBITHI, IPAKTHIECKUE PAOOTHI).

IIpencraBinsaTh  pe3ynabTaTbl  XMMHUYECKOIO
JKCriepuMeHTa B (Qopme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX PEaKLUU U JEJIaTh BBIBOJBI HA
HX OCHOBE.

CnenoBatb IIPaBUIIAM MOJIB30BAHHUS
XMMHUYECKON OCYZOH u 1a00paTOPHBIM
000pyIOBaHUEM.

[IpoBomuTE BBIUUCIEHUS IO ypPaBHEHHSAM
XUMHYECKHX peaxIui. CaMocTosITENBHO
IUTAHUPOBATh u OCYILECTBIISITh CBOIO
MO3HABATENIBHYI0  JIEATEIbHOCTh,  NPUHUMATH

aKTUBHOE ydYacTHe B TPYNIOBOH  y4eOHOU
JIeSTENBHOCTH

2.2

Hemeraiibr

Hemeramnel.  IlonoxeHue  HEMETAUIOB B
Ilepuonuueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J.11. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
Om3HyecKue CBOWCTBA HEMETAJUIOB. AJIIOTPOIHS
HEMETAIIJIOB (Ha MpUMepe KUCIOpoa, cephl, hocdopa
u yriuepona). XHWMHYECKHE CBOMCTBA Ba)KHEWIINX

PackpbiBaThb  CMBICI  H3y4aeMbIX IOHATUH
(BBIOENATHP WX  XapaKTepHbIE NPU3HAKH) U
MIPUMEHSTH 3TH MOHATHS MPH ONMHMCAHUHM COCTaBa U
CTPOCHHS BEUIECTB, AT OOBSACHEHHS OTAEIBHBIX
(haKToB M SIBICHUH.

Bubinmoreka IIOK
https://m.edsoo.ru/7f41837c
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HEMeTalIoB (TaJIoTEeHOB, cephl, a3oTa, ¢ocdopa,
yTaepoaa U KpeMHHUS).

Oxcunpl  HeMmeramnoB. Kuciopoacoaepxkamue
KUCIOTHL. BogopoaHble cOeIMHEHUS] HEMETAaJIIOB.

OKCcIepUMEHTAIbHbIE METO/AbI U3yUCHHs BEIECTB
U UX NpeBpalleHuii;

. JemoHcTpanuu:
- 00pasiibl HeMEeTaNJIOB,

- B3aUMOJIEUCTBHE MEIU C a30THOM KHUCJIOTOM
pa3IMIHOI KOHIICHTPALIUH.

. JlabopaTopHBIE ONBITHI:
- Ka4eCTBEHHbIC PEaKIIUH HA aHHOHBI U KATHOH
aMMOHUSL.

. [MpakTrdeckue paboOTHI:

Ne 3. PemieHue SKCIEpUMEHTANBHBIX 3a]ad II0
teMe «Hemeramsly.

. Pacuétnrle 3amaun:

- pacueThl MacChl BENIeCTBa MM 00beMa ra3oB Mo
W3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WU
00beMy OJHOTO W3 YYacTBYIOIIUX B PEAKIUH
BEIIECTB; pacyeThl Macchl (00beMa, KOIUYECTBa
BELIECTBA) NPOAYKTOB peaklMu, €CAHM OJHO U3
BEILIECTB UMEET NPUMECH

2.3

CBs3b
HEOPTraHWMYECKUX U
OpPTaHUYECKHX
BEILIECTB

HeOpFaHI/ILIeCKI/IG U OpPraHU4YCeCKHUC KHUCJOTHI.
HeOpFaHH‘leCKI/IC u OpraHn4ecKue OCHOBaHHMsI.
AM(i)OTCpHLIG HEOPraHM4eCKUue U OPraHuvYCCKUeC
coequHeHus. I' eHeTHUecKas CBS3b HEOPraHNn4CCKuX U
OPraHn4YCCKUX BCIIECTB

OOBSICHATH o0mme  3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB HEMETAJJIOB U UX COCIMHCHUHN
C y4€TOM CTpPOEHHSI UX arOMOB M TOJOXKEHHUS B
[lepuoanueckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB
J1. 1. Menneneena.

XapaKkTepu30BaTh (omuchIBaTH) ob1ue
XMMHYECKHe CBOMCTBA HEMETAJIIOB, UX BaXKHEHIINX
COCUHEHUH, TOATBEpXkJHas  dSTO  ONHMCaHUE
IpUMepaMu ypaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInHl.

XapaKTepI/IBOBaTb BJIIMAHHUC HCMCTAJUIOB U HX
COCAUHEHUM Ha >KHBBIC OpraHu3Mbl; OIIHUCBHIBATH
MNPUMCHCHUC B PA3JINIHBIX 00IacTax HpaKTH‘IeCKOﬁ
JACATCIBbHOCTH YCJIOBCKA.

[MonTBepkmaTe CyImIECTBOBAaHHE TCHETHICCKOM
CBS3M MEXIy HEOPraHMYSCKUMH BEIIeCTBAMH C
TTOMOTIBI0 ypaBHCHHI COOTBETCTBYIOIIUX
XUMHUYECKUX peaKIiuil.

PackpeiBath CYIIHOCTb OKHCJINTEBHO-
BOCCTAHOBHUTENLHBIX  PEAKIUH TIOCPEIICTBOM
COCTaBJICHUS JJICKTPOHHOTO OanaHca STHX PEeaKIUi.
[TpoBomuTh peakuum, TTOATBEPXKIAFOIIHE
XapakTepHbIE CBOWCTBA HM3Y4aeMBIX BEIIECTB,
pacmo3HaBaTh  ONBITHBIM nyTéM  aHHOHBI,
MPUCYTCTBYIOIME B BOIHBIX PaCTBOpaXx.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJBI
MO3HAHUS - NPOBEACHUE, HAOIIOACHNE M ONHCAHNE
XMMHYECKOTO 3KCIIEpUMEHTa (IEMOHCTpAI[HOHHEBIE
1 1a00paTOpHBIE OIIBITHI, TPAKTHYECKHE PAOOTHI).

[IpencraBasaTe  pe3ydabTaTbl  XMMHYECKOTO
JKCIIEpHMEHTa B (opMe 3amucH  ypaBHEHUH
COOTBETCTBYIOIUX PEAKIMH 1 JIeTaTh BHIBOABI HA NX
OCHOBE.

bubnnoreka IIOK
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CnenoBatb paBUIaM TMIOJTb30BAHMSA
XUMHUYECKON nocynoi u nabopaTopHBIM
000pyIIOBaHUEM.
IIpoBomuTe BBIUMCICHUS 110 YPaBHEHUSIM
XUMHUUYECKUX peakuuii. CamocToATeNIbHO
TUIAaHUPOBATh u OCYILECTBIISATH CBOIO
MO3HABATENbHYIO  JIESATENbHOCTh;,  NPUHHUMATh
aKTMBHOE Yyd4acTHe B TpYNIOBOH  yueOHOU
JIESITEIEHOCTH
Hroro 17
Pasznen 3. Xumus u »xU3Hb
3.1 XuUMHUS U )KU3Hb 4 bubanorexa IIOK
Poxp xumuu B 0OeCHEYEHHH 3KOJOTHYCCKOHM, PackpelBaTh  poib XuMuM B pemienun | https://m.edsoo.ru/7f41837c
9HEPreTUYECKO U IUIIEBON O€30I1aCHOCTH, Pa3BUTHU | SHEPTETUYECKUX, CBIPHEBBIX U  JKOJIOTHMYECKUX

MCIOUIUHBI. Ilonstue o Hay4YHBIX METOAAaX IMO3HAHUA
BCHICCTB U XUMHWYCCKUX peaKum‘/’L

IIpencraBnenus 06 oOIMMX HAYYHBIX MPHUHIUIAX
MPOMBIIIJICHHOTO TOMYyYeHHUS BaXXHEHIIMX BEIIECTB
(Ha TpuMepax TMPOU3BOJICTBA aMMHaKa, CEPHOM
KHCJIOTBI, METaHOJIA).

UenoBek B MHpE BELIECTB, MAaTE€pUAIOB U
XUMHUYECKUX PEaKLM: XUMHUS U 3I0POBbE YEJIOBEKa,;
MpaBuiia HCIIOJIb30BaHUS JIEKapCTBEHHBIX
npenapaToB; MpaBmiIa 0E30IaCHOTO HCIIONB30BAHHS
MpemnapaToB OBITOBOW XMMHUU B TTOBCETHEBHOM KU3HHU.
BrIToBas XxuMHUYecKast IPaMOTHOCTh

HpO6HeM YCJIOBCUCCTBA, OIIMChIBATH OCHOBHBIC
HalpaBJICHUA pa3BUTUA XUMHYECKOMU HaykKu H
TCXHOJIOTHH.

[TpumMensaTh MpaBmIa 6e30MacHOro 0OpameHus ¢
BEIIECTBAMHM, HCIIOJIB3YEMBIMH B IIOBCEIHEBHOM
JKM3HHU, TIpaBUJIa MOBEACHUS B LEJSAX COepexeHHs
30POBbSI M OKpYyXarolled MpUPOTHOI cpemsl;
MOHMMAaTh Bpen (ONACHOCTh) BO3ACHCTBUS HA
JKMBBIE OPTaHU3MBbI OTIPEJICIICHHBIX BEIIECTB CMBICII
mokazaresst [1JIK, moscHATE Ha mpuMepax CIiocoObl
YMEHBIICHHS W TPEJOTBPALICHUS HX BPETHOTO
BO3JECHCTBUS.

AHanu3upoBaTh M KPUTHYECKH OICHUBATh
MHPOPMAIIMIO,  CBA3aHHYI0O C  XUMHUYECKUMHU
mpoleccaMd W WX BIMSHHEM Ha COCTOSHHUE
OKpYyXarouiei cpeabl.

Hcnons3oBaTh IMOJIYYCHHBIC 3HaHUA u
MpeaACTaBJICHUA (6] C(bean JACATCIBbHOCTH,
CBsA3aHHBIX C Hayxoﬁ nu COBPEMCHHBIMHU

TCXHOJIOTUSAMH, KAaK OCHOBY MJIsI OPUCHTALlMU B
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BbIOOpe cBoeil Oymymiet mpodeccHoOHaTBHON
JEATEeIbHOCTH.

[IpuHuMate yyacte B 0OCYKAE€HHH HpOOIIeM
XUMHYECKOH M HKOJOTWYECKOW HalpaBlICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIMIO IO IpodieMe
U IpeJiaraTh BO3MOXKHBIE IYTH €€ pPelIeHUs

Wroro no pazneny

OBLIEE YHCJIO YACOB
I10 ITPOTPAMME

34




IloypouHoe mi1aHupoBaHUe Y4eOHOI0 MpeaMeTa «XHuMHUD»

10 xknace
KoJIm4ecTBO 42COB Bunasi nesitenbHocTH M0 hopMUpOBaHHI0 GYHKIHOHAJIBHONH IPAMOTHOCTH Jara
o0yvaromuxcs*
KOHTPOJIbHBIE| MPAKTUYECKHE
Ne ni/m Tema ypoka BCETO padoThI padoThI

[Ipenmer oprannyecko XUMHUH

[IpyMeHHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIC 3HAHUS TSI 0OBSICHEHUS
SIBJICHHSI OPHEHTHUPOBATHCS B PA3JINUHBIX UCTOUHUKAX HHPOpMaLuH (TEKCTe
yueOHOro nocoOus, Hay4HO-TIOMYJSIPHOH JIuTeparype, OMOIOTHYECKHX CIOBapsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpPMALINIO Pa3TUYHBIX BHAOB M ()OPM MPEICTABICHHS, KPUTHIECKA
OLICHNBATh €€ I0CTOBEPHOCTh U HETIPOTHBOPEUUBOCTE.

OCHOBHEIE ITOJI0KCHUS TCOpUU
XUMHUYECKOTO CTPOCHUS

[IpyMeHHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIC 3HAHUSA TSI 0OBSICHEHUS
SIBJICHHSI OPHEHTHUPOBATHCS B PA3JINUHBIX UCTOYHUKAX HHpOpMaLuK (TeKCTe
y4eOHOro 1ocoOus, HayqHO-TIOIMYJSIPHO JuTeparype, OMOIIOTHYECKHX CIOBAPSIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHaIM3UpPOBaTh
nH(OPMALINIO Pa3ITUYHBIX BUIOB M (HOPM MPEICTABICHHS, KPUTHIECKN

2. |oprammdecknx coenuHEHUH 1 OLICHNBATH €€ JIOCTOBEPHOCTb U HETIPOTHBOPEYHBOCTH.
AHanu3upoBaTh, HWHTEPIPETHPOBaTh JaHHBIE W JEJaTh COOTBETCTBYIOIIHE
BBIBOJIBI.
BCrOMHUTH U IPUMEHHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIC 3HAHUS.
Wzomepust u ee BUIbL. YPOK B BBIsABIIATH CBA3b MEK/LY IIPOYUTAHHBIM U COBPEMEHHOM PEATLHOCTHIO.
uudposoii cpene. [IpakTuueckas
3. |pabota Nel 1 Hcnonp30BaTh HHPOPMAITUIO U3 TEKCTA
[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS ISl 0OBSICHEHUS
4 [Tpuponnsie ucrounuku YB. 1 SBJICHNSI OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMALIH (TEKCTEe

IIpupoaHslii U NOMyTHBII ras.

y4eOHOro 1nocoOus, HayYHO-TIOIYJSIPHO JuTeparype, OMOIIOTHYECKHX CI0BAPsIX




TroMeHckui ra3

U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATHM3HUPOBAaTh
nH(pOpPMALINIO Pa3TUYHBIX BHAOB U (HOPM MPEICTABICHHS, KPUTHIECKA
OLICHNBATH €€ I0CTOBEPHOCTh U HETPOTHBOPEUUBOCTE.

ANKaHEL.

[TpUMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsl OOBSICHEHUS
SIBIICHUS] OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHHKAX HHPOPMAIHMH (TEKCTe
y4eOHOTO OCOOHsI, HayIHO-TIOMYIISIPHOM TUTEpaType, OMOIOTHYECKUX CIIOBAPSIX
U CIpaBOYHUKAX, KOMITBIOTCPHBIX 0a3aX JaHHbBIX, B IHTepHeTe), aHaIM3UPOBATh
HH(OPMALUIO PA3IUYHBIX BUIOB M (HOPM MPENCTABICHHS, KDUTHICSCKU
OLICHHUBATh €€ JOCTOBEPHOCTb M HENPOTUBOPEYHBOCTb.

AJKEeHBI

[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHHS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOro mocoOus, HayqHO-TIOIMYJSIPHOH JUTepaType, OHOIOTHYECKHX CIOBAPSIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh
nH(pOPMALINIO Pa3TUYHBIX BHAOB M ()OPM MPEICTABICHHS, KPUTHIECKA
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.

AnKagueHsl

[TpuMEeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHUS JJIsl OOBSICHEHNS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHNUKAX HH(POPMAINH (TEKCTE
y4eOHOro nocoOus, HayqHO-TIOIMYJSIPHO JuTeparype, OMOIIOTHYECKHX CIOBAPsIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTE), aHaIM3UpOBaTh
nH(pOpMAILNIO Pa3TUYHBIX BHJIOB U (HOPM MPEACTaBICHUS, KPUTHIECKH
OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUNUBOCTE.

AJIKAHBI

[TpUMeHUTb COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsI OOBSICHEHUS
SIBJICHUS] ODUEHTHPOBATHLCS B PA3INYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOro 1nocoOus, HayYHO-TIOIYJSIPHOH JUTeparype, OMOIIOTHYECKHX CIOBAPSIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
WHPOPMAIINIO PAa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEYNUBOCTE.




ITpuMEHNTE COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHMS VIS OOBSICHEHUS
SIBIICHUS] OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHUKAX HHPOpPMAIUH (TEKCTe
y4eOHOTO MOCOOHsI, HayIHO-TIOMYIISIPHOM TUTEpaType, OMOIOTHIECKUX CIIOBAPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh
nH(pOpPMAaLUIO Pa3TUYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHYECKU

9. |ApeHsl OLICHNBATh €€ I0CTOBEPHOCTb U HETPOTHBOPEYHBOCTH.
AHanu3upoBaTh, WHTEPIPETHPOBAaTh JaHHBIE M JEIaTh COOTBETCTBYIOIIUE
HedTb 1 criocobb! eé BBIBOJIBI.
nepepaboTku. Ypok B II(POBOIt
" BcnoMHNTE ¥ TPUMEHNTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHBIC 3HAHUS.
cpene BO "llpennpustus
HedrenepepaboTKH 1 BBISABIIAT CBA3b MEK/LY IIPOYUTAHHBIM U COBPEMEHHOM PEANBHOCTHIO.
IIPUMEHEHHUS YITIEBOAOPOTHOTO
10. [ceppsa" Hcnonb3oBare HHGOPMAIHIO U3 TEKCTA
[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(POPMAINH (TEKCTE
OO0o0meHne 3HaHUH 110 TeMe y4eOHOro 1ocoOus, HayYHO-TIOIMYJSIPHOH JUTeparype, OMOIOTHUECKIX CI0BapsIX
«YT71€BOIOPOABI(KOMILJIEKCHOE U CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATN3UPOBATH
NPUMEHEHNE 3HaHUH YMEHU UH(OPMAIMIO PA3THMYHBIX BUIOB M ()OPM TPEJCTABICHNS, KDUTHUECKU
11. |HaBBIKOB) OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD.
AHanu3upoBarb, WHTEPIPETHPOBATh JIAHHBIE M JIeJaTh COOTBETCTBYIOIIUE
BBIBOJIBI.
BCIOMHUTB U TPUMEHUTH COOTBETCTBYIOIME €CTECTBEHHOHAYYHbIC 3HAHUSL.
BBISBISATE CBS3b MEX/ly IPOYUTAHHBIM M COBPEMEHHOH PEeaibHOCTBIO.
KonTponeHas padora Ne | mo
12, |Teme «YTIeBomopoOIBD) Hcnonb30Bath HHGOPMAIHMIO U3 TEKCTA
[TpUMEHUTb COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsl OOBSICHEHUS
13. |Crmprat SIBJICHUS] ODUEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAINH (TEKCTE

y4eOHOro 1nocoOus, HayYHO-TIOIYJSIPHOH JuTeparype, OMOIIOTHYECKHX CI0BAPsIX




1 CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpPMALINIO Pa3TUYHBIX BHAOB U (HOPM MPEICTABICHHS, KPUTHIECKA
OLICHNBATH €€ I0CTOBEPHOCTh U HETPOTHBOPEUUBOCTE.

14.

FJ'II/ILIepI/IH KaK MpeACTaBUTCIIb
MHOTOATOMHBIX CITUPTa

[TpuMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIC 3HAHUS ISl OOBSICHEHUS
SIBIICHUS] OPHEHTUPOBATHCSA B PA3INYHBIX HCTOYHUKAX HHPOpMAIUH (TEeKCTe
y4eOHOTO OCOOHsI, HayIHO-TIOMYIISIPHOM TUTEpaType, OMOIOTHYECKUX CIIOBAPSIX
U CIpaBOYHUKAX, KOMITBIOTCPHBIX 0a3aX JaHHbBIX, B IHTepHeTe), aHaIM3UPOBATh
HHGOPMALUIO PA3INYHBIX BUIOB ¥ (OPM MPEACTABICHUS, KDUTHYECKH
OLICHHUBATh €€ JOCTOBEPHOCTb H HENPOTUBOPEYHBOCTb.

15.

deHoit.

[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHHS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOro mocoOust, HayYHO-TIOIMYJSIPHOH JUTepaType, OHOIOTHYECKHX CIOBAPSIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHETE), aHaIM3UpOBAaTh
nH(pOPMALINIO Pa3TUYHBIX BHAOB M ()OPM MPEICTABICHHS, KPUTHIECKA
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.

16.

ANbIeTuas..

[TpuMEeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHNUKAX HH(POPMAINH (TEKCTE
y4eOHOro nocoOus, HayqHO-TIOIMYJSIPHO JuTeparype, OMOIIOTHYECKHX CIOBAPsIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(OPMALINIO Pa3TUYHBIX BUIOB M (HOPM MPEICTABICHHS, KPUTHIECKN
OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUNUBOCTE.

17.

O06001IeHNEe U CHCTEMATHU3AIUS
3HaHUH 0 crUpTax, PeHonax u
Kap6OHI/IJ'[BHBIX COCOANHCHUAX

[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIE 3HAHUS 1JIs1 OOBSICHEHUS
SIBJICHUS] ODUEHTHPOBATHLCS B PA3INYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOro 1ocoOus, HayYHO-TIOIMYJSIPHOH JUTeparype, OMOIIOTHYECKHX CIOBAPsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
WHPOPMALINIO Pa3INYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEYNUBOCTE.




ITpuMEHNTE COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHMS VIS OOBSICHEHUS
SIBIICHUS] OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHUKAX MHPOPMAIMH (TEKCTe
y4eOHOTO MOCOOHsI, HayIHO-TIOMYIISIPHOM TUTEpaType, OMOIOTHIECKUX CIIOBAPSIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3UPOBATh
nH(pOpPMAaLUIO Pa3TUYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHYECKU

18. |KapOoHOBBIE KHUCIIOTHI. OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEUUBOCTE.
[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS ISl OOBSICHEHUS
Crnoxasie 3¢upsl. JKupsl. SIBIICHHUS] OPUCHTHUPOBATHCS B PA3IMIHBIX UCTOYHUKAX HH()OPMAIUHU (TEKCTE
CenbCcKOX03HCTBEHHAS y4eOHOTO MOCOOHs, HAYIHO-TIOMYIISIPHON JTUTEpaType, OMOIOTHYECKUX CIIOBAPSIX
MIPOIYKIHS KaK HCTOUYHHUK Y CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHbIX, B HTepHeTe), aHann3upoBaTh
PACTUTENILHBIX U KUBOTHBIX UH()OPMAIUIO Pa3IMYHBIX BUAOB M (HOPM MPEACTABICHHS, KPUTHICCKH
19.  [xupos OLICHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCTD.
[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS ISl OOBSICHEHUS
SIBIICHHUS. OPUCHTHUPOBATHCS B PA3IMIHBIX UCTOYHUKAX HH()OPMAIIUHU (TEKCTE
VYrneBossl. yueOHOro nocoOus, Hay4HO-TOMYJSIPHO JIuTeparype, OMONIOTHUECKUX CI0BapsIX
CenbCcKoX03HCTBEHHAS U CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHETE), aHATTU3UPOBATH
MIPOAYKIIHUS KaK HCTOUHUK UH()OPMAIUIO Pa3IMYHBIX BUIOB M (HOPM MPEACTABICHHS, KPUTHICCKH
20. |OCHOBHBIX BHUIOB yITIEBOIOB OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.
[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS ISl OOBSICHEHUS
SIBIICHHUS] OPUCHTHUPOBATHCS B PA3IMIHBIX UCTOUYHUKAX HH)OPMAIIUHU (TEKCTE
y4eOHOTro Mocobusl, HayIHO-TIOMYJISIPHON TUTepaType, OMOIOTHIECKUX CIIOBAPSIX
U CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHATU3UPOBATH
UH()OPMAIUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHS, KPUTHICCKH
21. |VYrmeBoasl. MoHOCaxapuabl. OIIEHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEYNUBOCTE.
OO0o0meHne u cucTeMaTu3anus [IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS ISl O0BSICHEHUS
3HAaHUH 10 TEME SIBIICHUS] OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(POpMaInu (TEKCTe
"Kucnoponconepsxariue y4e0HOTO MOCOOUS, HAyYHO-TIOMYJIIPHOM JTUTEpaType, OMOIOTHIECKIX CIOBAPSIX
22. |opraHMYecKHe COeTUHEHUS". U CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIM3UPOBATH




nH(pOpPMALINIO Pa3TUYHBIX BHAOB M (HOPM MPEICTABICHHS, KPUTHIECCKA
OLICHNBATH €€ I0CTOBEPHOCTh U HETPOTHBOPEUUBOCTE.

23.

KonTponsHas padora Ne2.

«KI/Icnopoz[coz[epxcamI/Ie
OpPTraHUYCCKHUC COCAUHCHUA

AHanm3upoBaTh, WHTEPIPETHPOBATH [aHHBIE M JEIaTh COOTBETCTBYIOIIHE
BBIBOJIBI.

Bcenomants n MMPUMEHUTH COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC 3HAHUA.
BEISIBIATE CBSA3b MEKIAY NPOUYUTAHHBIM U COBpeMeHHOﬁ PCAIBHOCTBIO.

Hcnonb3oBare HHGOPMAIIHIO U3 TEKCTA

24.

AMWHEL. AHHJIMH.

[IpyMeHHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUA 1JIs1 00BSICHEHUS
SIBJICHHSI OPHEHTHPOBATHCS B PA3JINUHBIX UCTOUHUKAX HHPOpMaLuK (TeKCTe
y4eOHOro mocoOust, HayqHO-TIOMYJSIPHOH JUTepaType, OMOIOTHYECKHX CIOBAPSIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHETE), aHaIM3UpOBATh
nH(pOpPMALINIO Pa3TUYHBIX BHIOB M (HOPM MPEICTABICHHS, KPUTHIECCKA
OLICHNBATH €€ I0CTOBEPHOCTh U HETIPOTHBOPEUHBOCTE.

25.

WHTerpupoBaHHblil ypok
OHONOTHS/XUMUS

[IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS TSI 0OBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX MH(POPMAIUHU (TEKCTe
y4eOHOro ocoOus, HayqHO-TIOIMYJSIPHO JuTeparype, OMOJIOTHUECKHX CIOBAPsIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
nH(OPMAILINIO Pa3TUYHBIX BUIOB M (HOPM MPEICTABICHHS, KPUTHIECKN
OLICHNBATH €€ JIOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

26.

Buoxummueckue QyHKIMN
0eJKoB. Poib HYKIIEHHOBBIX
KHCJIOT B XpaHCHUU U TIepeiade
HACIIC/ICTBEHHOH HH(pOpMAaIuu

[IpyMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS TSI 0OBSICHEHUS
SIBJICHUS] ODUEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MH(OPMAIMHU (TEKCTe
y4eOHOro 1nocoOus, HayYHO-TIOIYJSIPHOH JuTeparype, OMOJIOTHYECKHX CI0BaPsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
nH(pOPMALIMIO Pa3IUYHBIX BUJOB M (HOPM NPE/ICTABICHHS, KPUTHIECKU
OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEUUBOCTE.




27.

I'eneTnyeckas cBsA3b MEXIY
KJIacCaMHu OpraHUYeCKUX
COCIMHEHU I

ITpuMEHNTE COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHMS VIS OOBSICHEHUS
SIBIICHUS] OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHUKAX HHPOpPMAIUH (TEKCTe
y4eOHOTO MOCOOHs, HayIHO-TIOMYIISIPHON JIUTEpaType, ONOIOTHYECKUX CIOBAPSIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3UPOBATh
nH(pOpPMAaLUIO Pa3TUYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHYECKU
OLICHNBATh €€ I0CTOBEPHOCTb U HETPOTHBOPEYHBOCTH.

28.

[paktuaeckas padora Nel.
Pemenue sxcriepuMeHTaIbHBIX
3aja4 Ha UJICHTUQHKAIHIO
OpPTraHUYECKUX COCTUHEHHH.

AHaJ'II/BI/IpOBaTI), HUHTCPIPETUPOBATL JAaHHBIEC U J€JaTb COOTBETCTBYIOLINC
BBIBOJBI.

Bcnomuuts n MPUMEHUTH COOTBETCTBYIOIIUE €CCTCCTBCHHOHAYYHBIC 3HAHMA.
BrIsBISITE CBA3B MCKAY NPOUYUTAHHBIM U COBpeMeHHOﬁ PCAIBbHOCTBIO.

Hcnonb3oBark HHGOPMAIHIO U3 TEKCTA

29.

depMeHTHI

[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOro 1ocoOus, HayqHO-TIOIMYJSIPHOH JuTeparype, OMOIOTHUECKUX CI0BapsX
U CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATU3UPOBATh
UH(OPMAIMIO PA3TMYHBIX BUIOB M ()OPM TPEJCTABICHNS, KDUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEYUBOCTbD.

30.

BuramMuHbI

[TpuMEeHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIE 3HAHUS 1JIs1 OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOTro Mocobusl, HayYHO-TIOMYJISIPHON TUTepaType, OMOIOTHIECKUX CIIOBAPSIX
U CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATN3UPOBATH
WHGOPMALINIO Pa3IHYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU
OLICHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCTb.

31.

T'opmonst

[TpUMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS ISl OOBSICHEHUS
SIBJICHUS] ODUEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOT0 MoCcoOHs1, HAyYHO-TIOMYIISIPHOM TUTepaType, OMOIOTHIECKUX CIIOBAPSIX
1 CTIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHAIN3UPOBaTh




nH(pOpPMALINIO Pa3TUYHBIX BHAOB M (HOPM MPEICTABICHHS, KPUTHIECCKA
OLICHNBATH €€ I0CTOBEPHOCTh U HETPOTHBOPEUUBOCTE.

Jlexapctsa. [Ipoekt "Most
anreuka. VICKycCTBEHHBIC U
CHHTETHYECKUE OpraHMYeCKUe

[TpuMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS JJ1sl OOBSICHEHUS
SIBJICHUS] ODUEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOTO MOCOOHsI, HayIHO-TIOMYIISIPHOM JTUTEpaType, OMOTIOTHIECKUX CIIOBAPSIX
U CIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX NaHHbBIX, B IHTepHeTe), aHaIN3UPOBATh
HH(OPMALUIO PA3INYHBIX BUIOB M (HOPM IIPENCTaBICHHS, KPUTHIESCKU

32. |BemecTBa 1 OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTE.
AHanu3upoBaTh, HUHTEPIPETHPOBATh [AaHHbIE M JelaTb COOTBETCTBYIOLIHE
BBIBOJIBI.
BcnoMHUTB 1 IPUMEHHUTH COOTBETCTBYIOIHIE €CTECTBEHHOHAYYHbIE 3HAHMS.
[pakTtuaeckas padora Ne2. .
BEISBIATE CBA3b MEXKTy IPOUUTAHHBIM U COBPEMEHHOH peallbHOCTHIO.
Pacno3HaBanue miacTMacc u
33.  |BomokoH 1 Hcnonb3oBark HHGOPMAIIHIO U3 TEKCTA
AHanu3upoBaTh, HWHTEPIPETHPOBATh [aHHbIE M JEIaTb COOTBETCTBYIOLIME
BBIBOJIBI.
BcnoMHUTB U IPUMEHHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIE 3HAHMUS.
KoHTponsHas pabora Ne3. .
BBISBIATE CBA3b MEXy IPOUYUTAHHBIM U COBPEMEHHON PEAIBHOCTBIO.
WroroBas paboTa 3a Kypc XUMHHU
34. |10 knacca 1

Hcnonp30BaTh HHPOPMAITHIO U3 TEKCTA

Hroro

34

[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHNUA IS 00BSICHEHUS
SIBJICHUS] ODUEHTHPOBATLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE
y4eOHOro 1nocoOus, HayYHO-TIOIYJSIPHOH JUTeparype, OMOIIOTHYECKHX CIOBAPSIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
nH(pOPMALINIO Pa3IUYHBIX BUO0B U (HOPM NPE/ICTABICHHS, KPUTHIECKN
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.




KJ1acC

Ne Tema ypoka
n/n

KosunuecTBO yacoB

Bcero

KOHTPOJIbHbIE
padoThbI

NpPaKTHYeCKHe
padoThbI

Buasl gessresbHocTH 10 GOPMHUPOBAHUIO PYHKIMOHAJIBHON I'PAMOTHOCTH
o0y4yaromuxcs*

Hdara

XUMHUYECKUH 37IeMEHT. ATOM.
1 DJeKTpOHHAast KOHPUTYpaLHs
aToMOB

[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMAINH (TEKCTE
y4eOHOro mocoOust, HayYHO-TIOIMYJSIPHOH JUTepaType, OHOIOTHYECKHX CIOBAPSIX
Y CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax daHHbIX, B HTepHeTe), aHann3upoBaTh
UH(OPMAIMIO PA3THMYHBIX BUIOB M ()OPM TPECTABICHUS, KDUTUUECKU
OLICHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCT.

[lepuoanueckuii 3aK0H 1
Ilepnoauueckas cucrema
XUMUYEeCKuX dnemeHnToB Jl. U.

IIpuMeHUTHh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIE 3HAHUS JJIs1 OOBSICHEHUS
SIBJICHUSI OPHCHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHHUKAX HHPOPMAIIUH (TCKCTE
yueOHOro nocoOus, Hay4HO-TIOMYJSIPHOH JTuTeparype, OMOIIOTHYECKHX CIOBAPsIX

2 M 1 Y CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHATM3UPOBATh
CHJIEJICeBa, UX CBA3b C
COBpeMEHHOM Teopueii I/IH(bopMaumf) pa3IMYHBIX BUAOB U (HOPM IPEACTABICHHS, KPUTHICCKH
CTPOGHHA aTOMOR OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE.
3aKOHOMEPHOCTH N3MEHEHUS IIpuMEHUTHh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JJIs1 OOBSICHEHUS
CBOMCTB XHUMHUYECKUX SIBIICHHUS] OPUCHTHUPOBATHCS B PA3IMIHBIX UCTOUYHUKAX HH)OPMAIIUHU (TEKCTE
3JIEMEHTOB U MIX COCAMHEHHUI y4eOHOTO MOCOOHs, HAYIHO-TIOMYIISPHON TUTEpaType, OMOIOTHYSCKUX CIIOBAPSIX
3 IO TPYIIaM U TIEPUOTAM. U CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B IHTepHETe), aHATU3UPOBATh
3HavYeHUE MMEePHOTUIECKOTO 1 WHPOPMALIUIO Pa3TNYHBIX BUIOB U (OPM MPEACTABICHHUS, KPUTHICCKU
3aKOHA U CUCTEMBbI OILICHHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCTbD.
XUMUYIECKUX dmemenToB J[. M.
MenpeneeBa B pa3BUTHH HAYKH
CrpoeHue BemiecTna. [IpuMeHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS JJIs1 OOBSICHECHHS
XuMHuUecKas CBSI3b, €€ BHUJIBI; SIBIICHUS] OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(POpManu (TeKCTe
4 MEXaHU3MBI 00pa30BaHUSL 1 y4eOHOTO MOCOOHs, HAYIHO-TIOIYIISPHON JTUTEpaType, OMOTOTHYSCKUX CIIOBAPSIX

KOBAJIEHTHOM CBSI3H.
Boznopoanast cBs3b

" CIIPABOYHHKAX, KOMIIBIOTECPHBIX bazax JaHHBIX, B I/IHTCpHCTG), AHAJIU3UPOBATH




I/IH(l)OpMaHI/IIO Pa3JIMIHbIX BUAOB U q)OpM MpCACTaBJICHUSA, KPUTUYCCKU
OLICHHBATh €& JAOCTOBCPHOCTb U HEIIPOTHUBOPCUYUBOCTD.

BanentHOCTD.
ONeKTPOOTPHUIATEIFHOCTE.
CrerneHp OKHUCIICHUS.
BemectBa MONEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS

[TpUMEHUTH COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS JJIsl O0BSICHEHUS
SIBJICHUS] ODUEHTHPOBATHCS B PA3INYHBIX HCTOYHUKAX MH(POPMAINH (TEKCTE
yueOHOro nocoOust, Hay4HO-TIOIYJSIPHO JuTeparype, OMOIIOTHYECKHX CIOBAPsIX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3NUPOBaTh
nH(pOpPMALINIO Pa3TUYHBIX BHAOB U (HOPM MPEICTABICHHS, KPUTHIECKA
OLICHNBATH €€ IOCTOBEPHOCTh U HETIPOTHBOPEYHBOCTE.

ITonsTHe 0 AUCHIEPCHBIX
cucremax. MictunHbie U
KOJUTOMHBIE PACTBOPBHI.
MaccoBast 107151 BEIIeCTBa B
pactBope

[TpuMEeHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS 1JIs1 OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMAINH (TEKCTE
y4eOHOro mocoOust, HayqHO-TIOIMYJSIPHOH JUTepaType, OHOIOTHYECKHX CIOBAPSIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
UH(OPMAIMIO PA3TMYHBIX BUIOB M ()OPM TPECTABICHUS, KDUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.

Knaccudpukamnus n
HOMEHKJIATypa

HEOPraHN4YCCKUX COG}II/IHCHHﬁ.

I'eneTnueckas cBsI3b
HEOPTaHUYECKUX BEUIECTB,
pa3IMYHBIX KJIACCOB

[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS IJIs1 OOBSICHEHUS
SIBJICHHSI OPUEHTHPOBATHCS B PA3JIMUHBIX UCTOUHUKAX HHpOpMaLuK (TEKCTe
y4eOHOTro Mocobus1, HayYHO-TIOMYJISIPHON TUTepaType, OMOIOTHIECKUX CIIOBAPSIX
U CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATU3UPOBATH
UH(OPMAIMIO PA3TMYHBIX BUIOB M ()OPM TPEJCTABICHUS, KDUTHUECKH
OLICHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCTbD.

Krnaccuukanust XAMHYECKUX
peakuuii B HEOPraHUYECKOU U
OpraHMYecKoi XuMuu. 3aKOH
COXpaHEHHUs1 MacChl BELIECTB;
3aKOH COXpaHEeHUsI U
MIpEeBPALLEHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

[IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS IS 0OBSICHEHUS
SIBJICHHSI OPUEHTHUPOBATHCS B PA3JIMUHBIX UCTOUHUKAX HHpOpMALUK (TEKCTe
y4eOHOro nocoOus, HayqHO-TIOIMYJSIPHO JuTeparype, OMOIIOTHYECKHX CIOBAPSIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JlaHHBIX, B IHTepHETE), aHaIM3UPOBaTh
nH(pOpPMALIMIO Pa3TUYHBIX BUJOB U (HOPM NPEICTABICHHS, KPUTHIECKN
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.

CKOpOCTB peaKIu.
O6parrMBbIe peakIny.
XHUMHUECKOE paBHOBECHE

[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS ISl 00BSICHEHUS
SBJICHNSI OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMALIH (TEKCTe
yueOHOro nocoOus, Hay4HO-TOMYJSIPHOH TUTEpaType, OMOIIOTHIECKHUX CIOBAPSIX




U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh
nH(pOpPMALIUIO Pa3TUYHBIX BUOB U (HOPM MPEICTABICHHS, KPUTHIECKU
OLICHNBATH €€ I0CTOBEPHOCTh U HETIPOTHBOPEUUBOCTE.

[MpakTuyeckas padbora Ne 1.
«BnusHue paziauyHbIX

AHaJ'II/BI/IpOBaTI), HUHTCPIPETUPOBATh AAHHBIC W J€JIaTb COOTBCTCTBYIOIIUC
BBIBOJbI.

Bcnomuuts n MPUMEHUTHL COOTBETCTBYIOIIUE €CCTCCTBCHHOHAYYHbBIC 3HAHMA.

10
(haKTOpOB Ha CKOPOCTH N
N BBISBJIATH CBA3L MEXy MPOYUTAHHBIM U COBPEMEHHOI PEabHOCTHIO.
XMMHYECKOH PEaKIum»
Hcnonb30BaTh MHYOPMALMIO U3 TEKCTA
DIEKTPOIUTHYECKAS [IpMMEHNTH COOTBETCTBYIOIME €CTECTBEHHOHAYYHBIE 3HAHUS IS OOBACHEHHUSI
muccormanys. [lonsTre o SABJICHUS OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAIHH (TEKCTE
BOZIOPOITHOM Mokazatee (pH) y4eOHOTO TTOCOOHS, HayIHO-TIONYJIAPHOMN JTUTEPAType, OMOIOTMIECKHX CIOBAPAX
11 pacTBopa. Peakuuu HOHHOTO ¥ CTIPaBOYHHMKAX, KOMIIBIOTEPHBIX 6a3aX JaHHBIX, B UHTEpHETE), aHATM3UPOBATH
ob6mena. Tuaponus MH(OPMALIMIO Pa3IMIHBIX BUJAOB U (POPM IIPEICTABIEHHS, KDUTHIECKH
OPTraHHYECKUX OlIEHMBATh €& JIOCTOBEPHOCTh U HETPOTUBOPEUUBOCTb.
HEOPraHUYECKUX BELIECTB
TTPUMEHUTH COOTBETCTBYIOIIME ECTECTBEHHOHAYYHbBIE 3HAHMS ISl OObACHEHHUS
SBJICHUs] OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX MHPOPMAIH (TEKCTE
OKucIuTeNnsHO-
yueOHOTO TTOCOOHS, HayYHO-TIONYJIAPHOMN JTUTEPAType, OMOIOTMIECKHX CIOBAPAX
BOCCTaHOBHTEIILHbIE PEAKIHHY.
12 ¥ CTIPaBOYHHMKAX, KOMIBIOTEPHBIX 6a3aX JJaHHBIX, B UHTEpHETE), aHATM3UPOBATH
TonsTHE 00 SIEKTPOIH3E
. MHPOPMAIMIO PA3TMIHBIX BUIOB M (JOPM MIPEICTABIEHHS, KDUTHIECKH
PacIIaBoB ¥ pacTBOPOB CoJeit -
OLIEHUBATH €€ JIOCTOBEPHOCTb M HETPOTHBOPEYHBOCTD.
AHanM3MpoBaTh, MHTEPIPETUPOBATh JAHHBIE M JIENAaTh COOTBETCTBYIONINE
BBIBOJIBL.
Kontponbas pabora no BCIIOMHUTE ¥ IPUMEHUTE COOTBETCTBYIOIIHUE €CTECTBEHHOHAYYHBIE 3HAHUS.
13 pasneny «Teopernueckue

OCHOBBI XUMHH))

BEISBIATE CBA3B MEXKIY NPOUYNTAHHBIM U COBpeMeHHOﬁ PCAIBbHOCTBIO.

Hcnonp30BaTh HHPOPMAITUIO U3 TEKCTa




MerTanibl, UX MOJIOKEHUE B
Ilepuoanueckoii cucreme
XUMHUIECKUX demenToB Jl. W.

[TpUMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsl OOBSICHEHUS
SIBJICHUS] ODUEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAINH (TEKCTE
y4eOHOTO MOCOOHs, HayIHO-TIOMYIISIPHOM TUTEpaType, OMOTIOTHIECKUX CIIOBAPSIX

14 MenpemneeBa 1 0COOEHHOCTH 1 CTIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATU3UPOBATh
cTpoeHus aroMoB. O01Iue WHPOPMALINIO Pa3TMYHBIX BUIOB U GOPM MPEACTABICHUS, KPUTHICCKU
(u3nIecKre CBOMCTBA OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTE.

METAJIOB
[TpUMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsl OOBSICHEHUS
SIBJICHHSI OPHEHTHUPOBATHCS B PA3JINUHBIX UCTOYHUKAX HH(POPMALUH (TEKCTe
CrutaBbl METAIIOB. yueOHOro nocoOus, Hay4HO-TOMYJSIPHO JuTeparype, OMOIOTHYECKHX CIOBapsIX
15 ODNEKTPOXUMUYECKHUH PsJ| ¥ CIIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATU3UPOBATE
HANPSKCHHI METaIIOB nH(pOpPMALUIO Pa3TUYHBIX BHAOB M ()OPM MPEICTABICHHS, KPUTHIECCKA
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEYUBOCTE.
[IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIC 3HAHUS TSI 0OBSICHEHUS
XUMAYECKHE CBOICTBA SIBIICHUS. OPUCHTUPOBATECS B PA3IMIHBIX UCTOYHUKAX HH(POPMALIUH (TEKCTE
Ba)KHEHIIINX METAILIOB y4eOHOTO MOCOOHs, HayIHO-TIOMYIISIPHOM JTUTEpaType, OMOTIOTHIECKUX CIIOBAPSIX

16 (HaTpuii, Kanuii, KaJabLUH, U CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B IHTepHeTe), aHATU3UPOBATh
MarHuii, aIOMUHHIT) 1 HX nH(pOPMALINIO Pa3IUYHBIX BUIOB M (HOPM MPEICTABICHHS, KPUTHIECKN
COE/IMHEHHU OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYHUBOCTD.

[TpuMEeHUTb COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS JJIsI O0BSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE

' XHMHdecKHe CBOHCTBA XPOMa, iflqcer([SHoro noco6wus, Haquo-nonynngoﬁ JmTepaTypI;, OHMOJIOTHYECKHX CIIOBAPSIX

MEJIH ¥ HX COeIHHEHHIT paBOYHHKAX, KOMIIBIOTEPHBIX 06a3ax MaHHBIX, B VIHTepHeTe), aHaIN3UPOBaTh
UH(OPMAIMIO PA3THMYHBIX BUIOB M ()OPM TPECTABICHHUS, KDUTHUECKU
OLICHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCTD.
[IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS IS 00BSICHEHUS

18 XYUMUYECKHE CBOMCTBA LIUHKA, SBJICHNSI OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMALINH (TEKCTe

JKele3a U NX COSUMHCHHI

yueOHOro nocoOus, Hay4HO-TOMYISIPHOH TUTEpaType, OMOIIOTHIECKHUX CIOBAPSIX
1 CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHAIN3UPOBATh




I/IH(l)OpMaHI/IIO Pa3JIMIHbIX BUAOB U q)OpM MpCACTaBJICHUSA, KPUTUYCCKU
OLICHHBATh €& JAOCTOBCPHOCTb U HEIIPOTHUBOPCUYUBOCTD.

[MpakTuyeckas padbora Ne 2.
"Permienue

AHaJ'II/BI/IpOBaTB, HUHTCPIIPETUPOBATh HAAaHHBIC W J€JaTb COOTBCTCTBYHOIIUC
BbIBObI.

Bcnomuuts n MPUMEHUTHL COOTBETCTBYIOIIUE €CCTCCTBCHHOHAYYHbBIC 3HAHMA.

19 SKCIEPUMEHTAJIBHBIX 3a/71a4 110 .
BBIABIATE CBA3h MEXy MPOUYUTAHHBIM U COBPEMEHHOH PEAIBHOCTBIO.
Teme «MeTtamis»”
Hcnonp3oBate MHGOPMALIHIO M3 TEKCTa
[TpuMEeHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AJISI OOBSICHEHUS
Hemerabl, ux mosoxeHue B SIBIICHHUS. OPUCHTUPOBATHCS B PA3IMIHBIX NCTOYHUKAX HH()OpMAIIUHU (TEKCTE
ITepropnyeckoii cucreme y4eOHOTO MOCOOHs, HayIHO-TIOMYIISPHOM JTUTEpaType, ONOJIOTHYECKUX CIOBAPSIX
20 XUMUYeCKux dementos 1. W. 1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaIM3UpOBAaTh
Menneneesa u 0cobeHHOCTH WHPOPMALINIO PA3TMYHBIX BUIOB U POPM MPEACTABICHUS, KPUTHICCKU
CTPOCHU:A aTOMOB OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD.
[TpUMEeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
DuznyecKue CBOKCTBa SIBIICHHUS. OPUCHTHUPOBATHCS B PA3IMIHBIX UCTOYHHKAX HH)OPMAIIUHU (TEKCTE
HEMETaIOB. AJLTOTPOIIHS y4eOHOTo MocoOHs1, HayYHO-TIOMY/ISIPHON TUTEpaType, OMOIOTHYECKUX CIOBApsIX
21 HEMETAJIIOB (Ha IIpUMepe Y CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHATU3UPOBATh
KHCIIOPOJa, Cepsl, pocopa u UH()OPMAIUIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTHICCKH
yrnepoz[a) OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD.
[IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS TSI 0OBSICHEHUS
SIBJICHHSI OPUEHTHUPOBATHCS B PA3JINUHBIX UCTOUHUKAX HHpOpMaLUK (TEKCTe
XUMHYECKUE CBOHCTBA y4eOHOTOo MoCcoOHs1, HAYYHO-TIOMYIISIPHON TUTepaType, OMOIOTHIECKUX CIIOBAPSIX
22 TaJIOreHoOB, CEphI 1 UX U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
COEIMHEHUH nH(pOpPMALIMIO Pa3TUYHBIX BUJOB U (HOPM NPEICTABICHHS, KPUTHIECKN
OLICHHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEYUBOCTD.
2 XuMHUeCKHe CBOKMCTBA a30Ta, [TpUMEHUTb COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsl 00BSICHEHUS

dhocodpa 1 Ux coeTUHEHUI

SABJICHUS OPUCHTHUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX I/IH(bOpMaIII/II/I (TCKCTC




yueOHOro nocoOus, Hay4HO-TIOIMYJSIPHO JuTeparype, OMOIIOTHYECKHX CI0BAPsIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOpPMALINIO Pa3TUYHBIX BHAOB U ()OPM MPEICTABICHHS, KPUTHIECCKA
OLICHNBATH €€ I0CTOBEPHOCTh U HETIPOTHBOPEUUBOCTE.

XUMHYECKHE CBOMCTBA

[TpUMEHUTH COOTBETCTBYIOILIME €CTECTBEHHOHAYYHBIC 3HAHUS JIsl OOBSICHEHUS
SIBIICHUS] OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHpOpMAIUH (TEKCTe
y4eOHOTO MOCOOHsI, HayIHO-TIOMYIISIPHOM JTUTEpaType, OMOTOTHYECKUX CIIOBAPSIX

24 yriepoaa, KpeMHHUA U UX 1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaIM3UpOBAaTh
COC/IMHEHHU nH(pOpMALNIO Pa3TUYHBIX BHIOB U (HOPM MPEACTABICHUS, KPUTHIECKH
OLICHHUBATh €€ IOCTOBEPHOCTb U HENPOTUBOPEYUBOCTD.
[TpuMEeHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHNUKAX MH(POPMAIUU (TEKCTe
. 4eOHOTO MOCO0Ms1, HAyYHO-TOIYJIIPHOM JINTepaType, OHOIOrHIECKHX CIIOBAPAX
[Ipumenenue BaxHeHux y - Hay ymuip patype, p
25 o Y CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHbBIX, B HTepHeTe), aHann3upoBaTh
HEMETAJUIOB U UX COCIUHEHHUM
UH(OPMAIMIO PA3THMYHBIX BUIOB M ()OPM TIPECTABICHHUS, KDUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTD.
[IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS TSI 0OBSICHEHUS
O6Go6uieHue 1 p YHOII] yq pit
. SBJICHNSI OPHEHTUPOBATECS B PA3INYHBIX UCTOYHUKAX HH(pOpMALUH (TEKCTe
CHCTEMAaTHU3alusA 3HAHUH 110 6 p p
4eOHOT0 M0Cco0us, HayYHO-IIOYJIIPHOM JINTEpATYpe, OMOIOTUYECKUX CI0BAPSIX
teMe «Hemeramnboy. y - Hay yIp parype, p
26 U CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATTU3UPOBATh
Bpluncienus 1o ypaBHEHUSIM
. HMH(OPMALIUIO PA3IMYHBIX BUAOB U (HOPM IIPEACTABIICHUSA, KDUTHYECKH
XUMHYCCKHUX PEaKIUU U (b pMan N p A (b p pea - Kp
.. OLICHHUBATh €€ JOCTOBEPHOCTb U HENPOTHBOPEYUBOCTD.
TEPMOXUMHUYECKHUE PACYETBI
AHanu3upoBaTh, HUHTEPIPETHPOBATh MHAHHBIE U JENaTh COOTBETCTBYIOIIUE
BBIBOJIBL.
[IpaxTtuaeckas padora Ne 3.
- «Pellenne BcnoMHUTB ¥ IPUMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHbIE 3HAHUS.

SKCIEPUMEHTAJIbHBIX 3a1a4 110
TeMe "Hemeramasr"»

BEISBIATE CBA3B MEXKIY NPOUYNTAHHBIM U COBpeMeHHOﬁ PCAIBbHOCTBIO.

Hcnons3oBarh I/IH(I)OpMaL[I/IIO H3 TCKCTa




KonTponsHas pabora o

AHaJ'II/BI/IpOBaTI), HUHTCPIIPETUPOBATh JAaHHBIC W [J€JaTb COOTBETCTBYIOLIUC
BbIBOJbI.

Bcnomuuts n MPUMCEHUTHL COOTBETCTBYIOIUEC €CTCCTBCHHOHAYUYHbIC 3HAHUA.

28 TeMaM «MeTajuibl» u
«Hemetannbi» BBIABIATE CBA3b MEXy TPOUYUTAHHBIM U COBPEMEHHOH PEAIBHOCTBIO.
Hcnonp30BaTe HHGOPMALIHIO M3 TEKCTa
[TpuMEeHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS 1JIs1 OOBSICHEHUS
Heopramueckue u SIBIICHHUS OPUEHTUPOBATHCS B paSJ‘IH‘IHLI)i MCTOYHMKAX HH(POPMAINH (TEKCTE
OPTAHWYECKHE KHCTOTHL. y4eOHOro mocoOust, HayqHO-TIOMYJSIPHOH JUTepaType, OHOIOTHYECKHX CIOBAPSIX
29 H 1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHAIM3UpOBATh
€0pPraHNYECKUE U
OPFAHHYECKHE OCHOBAHHA I/IH(bOpMaI_lI/IIf) Pa3INYHBIX BUIOB U (pOpM IpeAcTaBICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.
[TpuMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS IJIs1 OOBSICHEHUS
AmdoTtepHble HEOPraHUYECKUe SIBJICHHSI OPHEHTHUPOBATHCS B PA3JINUHBIX UCTOYHUKAX HHPOpMaLUK (TEKCTe
U OPraHUYCCKUC COCTUHCHUS. y4eOHOTro Mocobusl, HayYHO-TIOMYJISIPHON TUTepaType, OMOIOTHIECKUX CIIOBAPSIX
30 I'enernyeckas CBsI3b ¥ CIIPAaBOYHMKAX, KOMIILIOTEPHBIX 6a3ax JaHHbIX, B IHTEpHETE), aHaIM3UPOBaTh
HEOPraHU4CeCKUX 1 UH(OPMAIMIO PA3THMYHBIX BUIOB M ()OPM TIPEJCTABICHHUS, KPUTHUECKU
OpPraHUYCCKUX BCIICCTB OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD.
[IpyuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS IS OOBSCHEHUS
Ponb xumun B obecrieuernu SIBJICHHSI OPUEHTHPOBATHCS B PA3JIMUHBIX UCTOUHUKAX HHpOpMaLuK (TeKCTe
9KOJIOTUIECKOH, y4e0HOTO MOCOOUS, HAyYHO-TIOMYJIIPHOM JUTEpaType, OMOIOTHYECKHIX CIIOBAPSIX
31 SHEPreTHYECKON H IHIIEBOH U CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHeTe), aHATU3UPOBATh
6e3011aCHOCTH, pasBUTHH WHPOPMALIUIO Pa3THYHBIX BUIOB U (OPM MPEICTaBICHHUS, KpUTHICCKU
MCIUIMHbI OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTHUBOPEUUBOCTD.
IpencraBnenust 06 oOmMX [TpUMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsI O0BSICHEHUS
1 Hay4YHBIX NPUHIUIAX SIBJICHUS] ODUEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (TEKCTE

MIPOMBIIIJICHHOI'O MOJTY4YCHUA
Ba)KHEHIIIMX BCIICCTB

y4eOHOro nocoOus, HayYHO-TIOIYJSIPHOH JUTeparype, OMOIIOTHYECKHX CI0BAPsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTE), aHaIM3UPOBaTh




I/IH(l)OpMaHI/IIO Pa3JIMIHbIX BUAOB U q)OpM MpCACTaBJICHUSA, KPUTUYCCKU
OLICHHBATh €& JAOCTOBCPHOCTb U HEIIPOTHUBOPCUYUBOCTD.

YenoBek B MUPEC BCUICCTB U
MarepuajioB

33

[TpUMEHUTH COOTBETCTBYIOLIHE €CTECTBEHHOHAYUHBIC 3HAHUS JJIsl O0BSICHEHUS
SIBJICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINU (TEKCTE
yueOHOro nocoOust, Hay4HO-TIOIYJSIPHO JuTeparype, OMOIIOTHYECKHX CIOBAPsIX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaIM3UPOBATh
nH(pOpPMALINIO Pa3TUYHBIX BHIOB U (HOPM MPEACTABICHHS, KPUTHICCKH
OLICHNBATH €€ IOCTOBEPHOCTh U HETIPOTHBOPEYHBOCTE.

34 XUMUS U 300POBbE YEIIOBEKA

[TpuMEeHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AJISI OOBSICHEHUS
SIBTICHUS] ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMAINH (TEKCTE
y4eOHOro mocoOust, HayqHO-TIOIMYSIPHOM JTUTepaType, OHOIOTHUECKHIX CI0BaPsIX
1 CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaIM3UpOBaTh
UH(OPMAIMIO PA3TMYHBIX BUIOB M ()OPM TPECTABICHHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE.

OBIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME




