I'OCYJAPCTBEHHOE BIO/KETHOE OBILIEOBPA30OBATEJIBHOE YUYPEKIEHUE
"CPEJIHSS HIKOJIA Ne 21 TOPOJCKOI'O OKPYT'A MAKEEBKA" JIOHEIIKOM

HAPOJITHOM PECITYBJIMKHN
PACCMOTPEHO COI'JTACOBAHO
Ha 3acenanmu 3am. mupexTopa mo YBP
MeTonu4ueckoro corera ’
HpoToxon ot 26.08.2024 v ,
by vl A 2f 2024r.
PyxoBonutens MC \\m///
A.A FOprera
PABOYASA ITPOTPAMMA

yueOHOro npeamera « XuMus »
YPOBEHb CpeIHero o01ero 00pa3zoBaHusi

s ydamumxes 10-11 kimaccos

Pazpabotano yuurtenem Xapocaxenko T.B.

2024-2025 y4yeOHblii roJ1



IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeHEro 001ero oopazoBaHus pa3padoTaHa Ha

ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS (eiepaibHON 00pa30BaTeIbHOM MPOrpaMMBbl
cpennero obmiero oopazosanus (OOII COO), npencrapineHnbix B OeepaibHOM TOCYIapPCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konnenuuu npenogaBanus yaeOHOTo npeamera
«XuMHusT» B 00pa30BaTeIbHBIX OpraHu3anusx Poccuiickoit denepanuu, peaanu3yroX OCHOBHBIC
o0Opa3oBaTeNbHbIe TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHs BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nnepuof 1o 2025 rona» (Pacnopsikenue IpasurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHs Kak 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UTPAeT OCOOYI0 POJb B COBPEMEHHOM
LUMBUJIM3ALMU, B CO3[JaHUM HOBOM 0a3bl MarepHalibHON KyiabTyphl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHpOBaHKE PAIIMOHATLHOTO HAYYHOT'O MBIIIJICHUS, B CO3/IaHHE IIETOCTHOTO MPEJICTaBICHHS 00
OKpYKaloIlleM MHUpPE KaK O €AMHCTBE MPHUPOJABI U YelIoBeKa, KOTopoe (opMUpYyeTCs B XUMUU Ha
OCHOBE TIOHMMAaHUS BEIIECTBEHHOT'O0 COCTAaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3AUMOCBSI3H MEXTY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOYKHBIMU 00JIACTSAMU MTPUMEHEHUS.

TecHO B3aMMOJEHCTBYs C APYTMMHU €CTECTBEHHBIMH HAYKaMH, XMMUS CTajla HEOThEMJIEMOU
4acTbI0 MUPOBOH KYJNbTYpPbl, HEOOXOUMBIM YCIOBUEM YCHEIIHOIO TPYy/Ja U KU3HU KaXKJI0TO 4IEHa
obmectBa. CoBpeMeHHass XMMMs KaK Hayka CO3WAATeNbHas, KaKk HayKa BBICOKHUX TEXHOJOTMH
HaIpaBJIeHa Ha PEHICHUE TI00ATBFHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, FIKOJOrMUECKON OE30aCHOCTH U OXPaHbl 370POBBSI.

B coorBercTBUM ¢ OOMmMMMHU LEIMH W NPUHIMIIAMH CpelHero obuero obpa3oBaHus
conepkanue npeamera «Xumus» (10-11 xmaccher, 6a30BBIl YpOBEHb M3YYEHHUsSI) OPHEHTHPOBAHO
[IPEUMYILIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY OOYYarOLIMXCs, HEOOXOTUMYID UM s
BBIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, YCICUIIHOTO BKIIOYEHHS B JKU3Hb COLMYMA,
MIPOAOIKEHHs 00pa30BaHUs B pa3IMUHBIX 00IACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsgomuMy npeamMeTa « XuMus» ABIsoTcsa 6a30Bble Kypebl — «Opranuyeckas XUMHs» U
«O0mas 1 HeopraHuveckass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKM: CHCT€Ma 3HAHWUW 110 HEOPraHMYECKON XMMHU (C BKIIOYEHHEM 3HAHWM U3
o01ieit XuMUM) U opranudeckoi Xxumun. @OpMHUpPOBaHUE JAaHHON CUCTEMbl 3HAHUH MPH U3YYEHUH
npeamera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCErO0 MHOrooOpasus BELIECTB Ha OCHOBE
O0IIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkaHusi KypcoB — «Opranuueckas xumus» U «OOmmas U HeopraHudeckas
XuMus» chopMHUpoBaHa B MpPOrpaMMe MO XMMHMHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HU3YYEHHIO
y4yeOHOro marepuaiga M OOYCIOBJIE€HAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUH Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpuBarOTCs Ha YPOBHE KIIACCUYECKON TCOPUU CTPOCHUS OPIraHUYECKUX COCAUHEHUH, a TAKXKE
Ha YPOBHE CTEPEOXUMHUYECKUX U NEKTPOHHBIX MPEICTABIEHUHN 0 CTpoeHUH BeulecTB. CBefeHus 00
M3y4aeMbIX B Kypce BEIIeCTBaX JAI0TCS B Pa3BUTHU — OT YTJIEBOJOPO/IOB JI0 CIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COeTUHEHHH. B Kypce oprannyeckoil XuMHUM MOJIy4aloT pa3BUTHE cPOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs MEPBOHAYAIBHBIEC MPEJICTABICHUS O XMMUYECKON CBSI3H,
KJIAaCCU(UKALMOHHBIX TMPHU3HAKAaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX CTPOEHUS, O
XUMUYECKON PEAKIUU.



Enunas cucremMa 3HaHUN O BaXXHEHIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH, CBOMCTBAX W
MPUMEHEHUHU, a TAKKE€ O XMMHUUYECKHX PEAKIHUAX, UX CYHUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11  kmaccoB  aieMeHTaMHM  COAEpKaHUSA, HWMEIOIIUMHU
KYJIbTYPOJIOTHYECKH W TPUKIAJHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT IMOHUMAHHIO
B3aUMOCBSI3U XUMHH C IPYTUMHU HayKaMH, paCKpBIBAIOT €€ pOJIb B IO3HABATEILHON M MMPAKTHUECKOU
JeSTeIbHOCTH YE€JIOBEKA, CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00IACTH
TEOPUH M TMPAKTHYECKUX TMPUIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO U TMYHOCTHO 3HAYMMBIX MTPOOIEMax, CBI3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICTTUBATh
nHpOpMAIUIO W TMPUMEHATH €€ I TIONOJHEHHWS 3HaHWUW, PEUICHUS HHTCIUICKTYAIbHBIX H
IKCIIEPUMEHTAILHBIX HCCIEIOBATEIbCKUX 3a/ad. B 1emnom cojepkaHue yd4eOHOro MpeaMera
«XuMHUS» JAHHOTO YPOBHS HM3y4YeHHsS OPHUEHTHPOBAHO Ha (opMUpOBaHUE Y OOYyYaIOIIUXCS
MHPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUS (UIOCOPCKUX HICH, TaKUX KaK: MaTepHalbHOE
€IMHCTBO HEOPTraHWYECKOTO W OPraHWYECKOrOo MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIECTB HX
COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTb MPHUPOJHBIX SIBICHUN MyTEM SKCIEPUMEHTA U pELICHUs
MIPOTHBOPEUYUN MEKIy HOBBIMH (haKTaMH W TEOPETHUYECKHUMH MPEANOCHUIKAMU, OCO3HAHUE DPOJIU
XMMHAU B PEHICHUH SKOJOIMYECKHX MpobieM, a Takke HpolieM cOepekeHUs] SHEPreTHYECKUX
PECYPCOB, CBHIPbS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEpPHAIIOB.

B nmnane pemieHus 3aa4 BOCIUTAHUS, PA3BUTHUS U COIMAIM3AIMUA O0YYArOIIUXCS MPUHSTHIE
[IPOrpaMMOil 0 XUMHM IOJAXOJbl K OIPEAENCHUIO COAEpXKaHUS U IOCTPOEHUs IpeaMeTa
npeaycMarpuBaioT (OPMUPOBAHHWE YHUBEPCAIBHBIX Y4YeOHBIX [ACWCTBUN, HMEIOIUX 0a30Boe
3HA4YCHHUE ISl PA3JINYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs pobieM, MOUCKa, aHaln3a U 00padOTKU
nH(popMalUY, HEOOXOAMMBIX JUIS MPHOOPETEHUs OIbITa MPAKTUYECKOW U HCCIEI0BATEIbCKOM
JeSITeIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B nmpakTuke npenoiaBaHus XMMHUH KaKk Ha YpOBHE OCHOBHOTO 0011ero oOpa3oBaHus, Tak U Ha
YPOBHE cpeiHero o0I1ero oopa3zoBaHusi, IPY OTPEICICHNH COJIEPKATEIBHON XapaKTePUCTUKHU LIeIeH
W3Y4YEHUs TpEeJIMEeTa HAalpaBiICHHEM IEePBOCTEIIEHHON 3HAYUMOCTU TPATUIIMOHHO TMPU3HAETCS
(dbopMHUpPOBaHHE OCHOB XHMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPAKTUYECKOW JESITENIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJAMYECKON TOYKU 3pEHUs TAaKOW MOAXO0J K ONMPENENCHUIO 1eNiel N3YYeHHs MpeIMeTa SBISETCS
BIIOJIHE OTIPaBIaHHBIM.

CornacHo 1aHHOW TOYKE 3peHUs IITaBHBIMU LIETISIMU U3YUECHUS MpeMeTa « X UMUSD» Ha 6a30BOM
ypoBae (10 —11 kJ1.) saBisitoTCs:

(hopMHUpOBAHHE CHCTEMbl XWMHUYECKMX 3HAHMM KakK Ba)KHEHIIEW COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MHUPA, B OCHOBE KOTOPOH JiexKaT KIIFOUeBbIe MOHATHUS, PYHIAMEHTAIbHBIE 3aKOHbI
U TEOpUU XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W IMOHMMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHEeM WX pa3BUTUA U
CTaHOBJICHHUS;

(dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOaX MMO3HAHUS BEIIECTB U XMMHUECKUX
peakmnuii, HEOOXOAUMBIX [JIi TPUOOPETCHHS YMEHHUM OPHEHTHUPOBATHCS B MHpPE BEIIECTB U
XMMHYECKUX ABJIEHUN, UMEIOLIMX MECTO B IPUPOLE, B MPAKTUYECKON U MOBCEIHEBHOM KU3HU;
pa3BUTHE YMEHHMM W CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHCHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIl 0€30MacCHOTO OOpaIeHHsI C BEIIECTBAMH.

Hapsiny ¢ stum, comepxatenbHas XapakTepUCTUKa LEJIeH M 3a/ady U3y4uyeHHUs MpeaAMeTa B
porpaMMe Mo XUMHH YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHHU C HOBBIMU MPUOPUTETAMH B
cUcTeMe cpeqHero odmiero oopasoBanus. CerogHs B MpernofaBaHUM XHUMHUHU B OOJIbIIEH CTEneHU



OTHaéTCs MPEANOYTCHUE MTPAKTUIECKONH KOMIIOHEHTE CO/IepKaHNs 00y4eHMsI, OpDHEHTHPOBAHHOM Ha
MOJITOTOBKY BBITYCKHUKA 00111e00pa3oBaTeIbHON OpraHu3aliiy, BIAACIONEro He HabOpoM 3HAHMA,
a (yHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMH M YMEHHSIMU aKTUBHOTO MOJTYYEHHS 3HAHUH
Y IPUMEHEHUS MX B pealIbHOM KU3HM ISl PELICHUS MPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM NpU U3YYCHHUH TpeaMeTa «XUMUS» JOMUHUPYIOIIEe 3HAYCHUE TPUOOPETAIOT
TAKUE LIEJIU U 3a[1a4U, KaK:

ajanTanus oOydJaroUIMXcsl K YCIOBHAM TUHAMUYHO Pa3BUBAIOIIErOCS MHUpa, (OPMHPOBAHUE
UHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOATEJIBHOMY IPUHATHIO TI'PAMOTHBIX PEIICHWH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX,
CBA3AHHBIX C BELECTBAMM U UX IIPUMEHEHUEM;

(dbopMupoBaHHe y 00yUYaOIUXCsl KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI), UMEIOIINUX
YHHUBEPCATbHOE 3HAYCHHE /I PA3IMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHUS MPOOJIeM, IOUCKa,
aHanm3za ¥ o0paboTku MHGOpPMALUK, HEOOXOIUMBIX [UIsI MPUOOPETEHHs OMbITa AESITENbHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TO3HAHUU XUMHUHU, a TakKe JUIsl OLICHKHA C TO3UIIHMA
HKOJIOTMYECKOM 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOHYIO CpENY;

Pa3BUTHUEC MO3HABATCIIBHBIX HHTCPCECOB, HWHTCIUICKTYAJbHBIX W TBOPYCCKHUX crocoOHoOCTEHR
00yYaroIuXcs: CIIOCOOHOCTH CaMOCTOSITEJIbHO MPHOOPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUHN C KU3HCHHBIMU HOTp€6HOCT$IMI/I, HCIIOJIB30BAaTh COBPCMCHHBLIC I/IH(l)OpMaLII/IOHHI)IC
TEXHOJIOTUH JUIs TOMCKAa M aHaln3a Y4eOHON W Hay4yHO-TIOMYJISIPHON WH(POPMAIUU XUMHUYECKOTO
COJICPIKAHHUS;

(dbopMUpOBaHHE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBINIICHHUS,
Ha0JII01aTEIFHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAMMEBI, B YaCTHOCTH,
MPY TUTAHUPOBAHHUH U TTPOBEJICHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIUTaHKE y 00yJaromuxcs yoe:K IEHHOCTH B T'YMaHUCTUYECKOM HAapaBIEHHOCTH XUMUH, €€
BAXXHOW pOJNM B PEIIEHUH TIIO0AJBbHBIX MPOOJEM pPALMOHAIBHOIO MPUPOAOIOIb30BAHNUS,
IIOTIOJIHEHMSI JHEPreTUYECKUX PECypCOB U COXPAHEHMsI IPHUPOJHOTO PABHOBECHS, OCO3HAHHUS
HE00X0IMMOCTH OEpEeKHOr0 OTHOIIEHUS K MPHUPOJAE U CBOEMY 370POBbIO, a TAK)Ke MPUOOPETEHUS
OIbITa MCIOJBb30BAaHUS IOJYYEHHBIX 3HAHUM U1 NMPUHATHS TPAMOTHBIX PEIIEHUN B CUTYaLHUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMHU.

B yueOHOM mnaHe cpeaHero oOmiero odpazoBaHus HpeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB NMpeIMeTHOM 06acTu «EcTecTBeHHO-HAyUYHbIE TPEIMETHI)

MECTO YYEBHOI'O IPEJJIMETA «XUMMUS» B YYHEBHOM IIJIAHE OOIT OCO

Oo0111ee 9rco 9acoB, OTBENEHHBIX JISI H3yUEHUS] XMMHH, Ha 0230BOM YPOBHE CPEHETO OOIIEeTO
oOpazoBanus, cocrapisieT 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca
(1 gac B Hepento).



Copnep:xanue y4eOHOro nmpeamera
10 KJIACC

OPTAHUYECKASI XUMMUSI

TeopeaneCKne OCHOBBI OpFaHH‘IGCKOﬁ XUMHUH

IIpeamer  opraHMuYeckod  XUMHUHM: €€  BO3HMKHOBEHHE, pa3BUTUE M  3HAYCHUE
B IIOJIy4YCHHH HOBBIX BELIECTB M MaTepUaoB. Teopus CTpOCHUS OPraHMYECKUX COCOUHEHHH A.
M. BytnepoBa, e€ ocHOBHbIE MoOyOKeHUs. CTpPYKTypHBIE (OPMYJIBI OPraHUYECKHX BEIECTB.
I'omoutorus, nzomepust. XUMHUYECKas CBSA3b B OPTAHUYECKUX COCAUHEHUAX — OJUHAPHBIC U KPAaTHBIC
CBSI3H.

[IpencraBnenne o kiaccupuKaluyd OpraHMYEeCKUX BelecTB. HoMeHkiaTypa OopraHMYecKux
COeIMHEHUH (CucTeMaTHyecKas) U TPUBHAJIbHbIC Ha3BaHMs BaKHEHIIMX MpPEJCTaBUTENEH KJIACCOB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUs BELIECTB M MX INPEBPALICHUMN: O3HAKOMIIEHUE C
oOpa3namMy OpPraHMYEeCKHX BEHIECTB M MaTepHalaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJICKYI
OpPraHUYECKUX BEIIECTB, HAOIIOJCHNUE U OMUCAHNUE JIEMOHCTPAL[MOHHBIX OINBITOB IO MPEBPAILECHUIO
OpPTaHUYECKUX BEUIECTB IIPU HArpeBaHUU (IUIABICHUE, OOYTITMBAHHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TI'OMOJIOTMYECKMHM psaA. Meran W 3TaH — IpocTeuime
MIPEJICTAaBUTENN AJIKaHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA (pEeaKkIMM 3aMeleHHs] U TOPEHus),
HAax0’KJICHHE B NIPUPOJIE, IOJIYUCHHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM pAN. OTUIEH W MPONUIIEH — MpOoCTeiIne
MIPE/ICTaBUTENIN QJIKEHOB: (U3NYECKHEe M XMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCICHHS U TIOJIMMEpU3allin ), MOJydeHne U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MetwiOyranueH-1,3: cTpoeHue, BaXKHEWIIME XHUMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psiJl. ALIETUIIEH — MPOCTEHIINT
MPEJCTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

ApeHLI. benzour: COCTaB, CTpPOCHUC, (I)I/ISI/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBa (peaKLII/II/I
TraJIOrCHUpPOBAHUA U HPITpOBaHI/ISI), MOJIY4CHHUE W TPUMCHCHHC. TOleOJl.' cocmaes, cmpoeHue,
QbMS’MlteCKue U Xumudeckue ceoucmed (peakuuu calOCeHUPOBAHUA U Hl/lmpOBClHu}Z), nojiydyeHue u
NpUMEHERUE. TokcHIHOCTH ApCHOB. I'enetnmueckas CBs3b MCXKIY YTJI€BOJOPOAaMH,
MMpUHAJIC)KAIIUMUA K pa3JIMYHbIM KJIaCCaM.



[IpupoHbIE NCTOYHHUKH YTIIEBOI0POA0B. [IprpoaHbIii ra3 u momyTHbIe HedTsHbBIE ra3bl. HedTh
u e¢ mnpoucxoxaenue. CrocoObl mepepabOTKU HEPTH: MEPEeroHKa, KPEKHHT (TEpPMUYECKUH,
KaTaJIMTU4eCcKuil), muponus. IIpoaykTel nepepaboTkn He(pTH, UX IPUMEHEHHUE B MPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIH yroib U MpOIyKThI €r0 NepepadoTKH.

3KCH€DI/IMGHTEUIBHBIG METOJIbl M3YYCHHS BEIISCTB M HX IIPEBPAIICHUN: O3HAKOMJICHHE C
o6pa3uaMH m1acTMacC, KaydyyKoB M PE3UHBI, KOJIJICKIUU «He(bTB» u «YFOHB», MOACIINPOBAHUC
MOJICKYJI YIIJICBOAOPOAOB U I'dJIOTCHOIIPOMU3BOJAHBIX, IIPOBCICHUC MIPaKTUICCKON DaGOTHI IMOJIYYCHHC
OTUJICHA U U3YYCHUEC €TI0 CBOMCTB.

PacuérHble 3aj1auu.

Bbruncnenus 1no ypaBHEHHIO XMMHUYECKON peakuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NPOJYKTA PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucaopoaconep:kamue oprannyeckne coeIHHeHUs

[IpenenbHble OMHOATOMHBIE COUPTHL. MeETaHON H 93TaHON: CTpPOeHue, (QU3NYECKUue U
XUMUYECKUE CBOMCTBA (peaklUu C aKTUBHBIMH METalIaMH, TajJOT€HOBOJOPOJAMH, TOPEHHE),
IpuMeHeHne. BoaopoaHbIe CBA3M MEKY MOJIEKYJIaMHU CIIUPTOB. JIeMCTBUE METAaHOJIa U ITaHOJIA Ha
OpraHu3M YeJIOBEKa.

MHoroaroMHbl€ CIUPTHI. DTUIIEHTTIMKOIIb U TIULEPUH: CTPOEHHE, (PU3UUECKHUE U XUMUYECKUE
CBOMCTBA (B3aMMO/ICHCTBHE CO IIEJIOYHBIMU METAJUIAMHU, KAU€CTBEHHAs! PeaKllys Ha MHOIOaTOMHbIE
cnupthl). JlelicTBUe HA OpraHu3M yenoBeka. [IpuMeHenre riunepuHa u 3TUIICHTJIUKOJIS.

@deHoI: CTPOCHHE MOJICKYJIbI, (PU3MUECKuEe U XUMUYECKHUE CBOMCTBA. TOKCHYHOCTH (heHOIa.
[Ipumenenue peHona.

Anbaeruapl U kemonwvl. DopMabAeru, alleTalbIeru: CTPOCHNE, PU3NUYECKHE U XUMUYECKUE
CBOWCTBa (pEaklUMU OKHMCIEHHS U BOCCTAHOBIIEHHUS, KAaueCTBEHHBIE pEAKLMHU), MOJIY4YEHHE H
MIPUMEHEHHUE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KHCIOTHl. MypaBbHHAs M YKCYCHasi KHCIOTBI:
CTpoeHHe, PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 0oOIIME Ui Kiacca KUCIOT, PEaKIIHs
sTepuduKalm), TMoJdydyeHne u mpumeHeHue. CrTeapuHOBas M OJEHMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENM BBICIINX KapOOHOBBIX KHCIOT. MblJIa KaK COJU BBICHIUX KapOOHOBBIX KHUCIOT, HX
MOJOIIee IeHCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(UpOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupoB. bruonoruueckas poib KUpOB.

VYrieBonpl: cocta, Kiaccuukanus yriaeBojoB (MOHO-, TU- M TOJHMcaxapuibl). [ roko3a —
NPOCTEHIIMIA MOHOCAaXapHuI: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE WU XUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM Meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBiIeHHE, OpoKE€HHE TIIOKO3bl), HAXOXKJIEHHE B IMpPHUPOJE, NPUMEHEHHE,
ounosornueckas poib. otocunTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.



Kpaxman u nemitronosza kak mpupojHble moauMmepbl. CTpoeHHe Kpaxmana U IeJUTIOJIO3BI.
duznyeckue U XMMUYECKHUE CBOIMCTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIMS C HOI0M).

OKclIepUMEHTAIbHbIC METOJbl HM3YYCHHs BEIIECTB W WX MPEBpAIICHUH: MNpPOBEICHUE,
HaOJI0ICHNE U OMMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHME »dTaHoia okcuaoMm Meau(ll)), MHOroaToMHbBIX CHOUPTOB
(B3ammogerictBue TimnepuHa ¢ ruapokcuaoM meau(ll)), ampneruoB (OKucIeHHE aMMHAYHBIM
pactBopom okcuga cepedpa(l) m ruapoxcunom menu(ll), B3aumosneiicTBue Kpaxmana ¢ HOAOM),
IIPOBE/IEHUE NPAKTHUECKONW PabOoThl: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérable 3aj1aun.

Bbruncnenus 1no ypaBHEHHIO XMMHUYECKON peakuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3oTcoziepikaliye OpraHn4eckie CoeInHEHusI.

AMUHOKHUCIOTHL Kak aMm(oTepHbIe opraHudeckue coennHeHus. Ousnueckne U XUMUYECKUE
CBOMCTBAa aMUHOKUCIIOT (Ha mpuMepe riauiuHa). buomornueckoe 3HaueHne aMuHOKUCTOT. [lenTusl.

benku kak NpUPOAHBIC BBICOKOMOJCKYISPHBIC coeiuHeHus. [lepBudHas, BTOpUYHAS U
TpeTHYHasl CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA OCJKOB: THIPOIM3, JACHATYpaIus,
KayeCTBEHHBIC PEaKIIMU Ha OCJIKH.

3KCH€DHM€HTEL]H)HI)I€ METOABI H3VUYCHHIA BCHICCTB M HUX HDGBDaHIeHI/If/'II Ha6JIIOI[eHI/Ie nu
OIUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JICHATYpalus OCJIKOB MPU HArpeBaHWHU, [BETHBIC PEaKIIUU
OEJIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcHOBHbBIC TOHSTHS XHMHUU BBICOKOMOJICKYJIAPHBIX COC,Z[HHCHPIIZZ MOHOMCp, HOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJUMECpPU3AlUN, CPEAHAA MOJICKYJIApHAsA Macca. OcHOBHEIC METO/IbI
CHUHTE3a BBICOKOMOJICKYJISAPHBIX COG)II/IHGHI/Iﬁ — NOoJIMMEpHU3alus U NOJIMKOHACHCA .

9KCH€DI/IMCHT8.J'H>HBIG METOJIbl M3YYE€HHS BEIISCTB M HX IPEBPAICHUN: O3HAKOMJICHHE C
o6pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYyYYKOB.

MeXnpeaIMETHBIE CBA3H.

Peanuzaiuss MexXnpeAMETHBIX CBsSI3€d NMpU HU3yYEHUH OpraHuueckol xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX TOHSATUH, TaK U TIOHITHH,
SIBJISIFOIUXCSL CHCTEMHBIMU JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTecTBEeHHO-HAYYHBIE MMOHSATHUS: SBJICHHUE, HAyYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaM3, CHHTE3, KJIaCCH(UKAIMS, TEPUOIUIHOCTh, HAOIIOJCHUE, HW3MEpPEHHEe, IKCIIEPUMEHT,
MOJEJINPOBAHUE.



®dusnka: Marepus, SHEprus, Macca, aToM, dJEKTPOH, MOJEKYJa, SJHEPreTUYECKU YpOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHHE BEUIecTBa, (DU3NYECKHE BETUYMHBI M CIUHUIIBI UX
U3MEPEHMUS.

buonorus: xnerka, oprau3M, Ouocdepa, OOMEH BEIIECTB B Opranui3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€IKH, YIrIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTINBO, PECYPCHI.

TexHoorus: IMUIICBBIC MMPOAYKTBI, OCHOBbI pAallMOHAJBHOI'O IMUMTaHWUA, MOIOIMHUE CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTHUYCCKHUC MpCriaparbl, MaTCpruajibl U3 UCKYCCTBCHHBIX U CUHTCTUUYCCKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTn'{ecmle OCHOBbI XUMHUH

XumMuueckuil anmemMeHT. AToM. Sapo  atoma, HM30TONBI. DIEKTPOHHAas  00O0JI0YKA.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHTsl. OCOOCHHOCTH
pacnpe/iesieHuss JIEKTPOHOB 0 OpOMTaNsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX IEPHOIOB.
DneKTpoHHast KOH(UTypaLus aTOMOB.

[lepuonnueckut 3akoH u llepuogmueckas cucreMa XUMHYECKMX AJIeMEHTOB /.
W. MenneneeBa. CBs3p nepuoguveckoro 3akoHa u llepmonnueckoil cHCTEMBI XUMHYECKHX
anemenToB JI. W. MenneneeBa ¢ COBpEMEHHON TeOpUEl CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEILECTB 110
rpynnam u nepuojam. 3HaueHue NepruoINYecKoro 3aK0Ha B pa3BUTUH HAyKHU.

Crtpoenue BemiecTBa. XUMUYECKas CBsI3b. BUIbI XUMHUYECKOM CBSI3M (KOBAJICHTHAS HETIOJSIPHAS
Y TIONIIpHAsl, HOHHAs, MeTaJuTnueckas). Mexann3mbl 00pa3oBaHus KOBATCHTHON XUMUYECKOU CBSI3U
(oOMeHHBIH u JIOHOPHO-aKIIETITOPHBIN). Bonopoanas CBSI3b. BasieHTHOCTS.
DNeKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. TUIBl KPUCTAIMYECKUX PEMETOK. 3aBHUCHUMOCTh CBOWCTBAa BEHIECTB OT THIIA
KPUCTAIIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPhI. MaccoBast nouist
BEILIECTBA B PacTBOPE.

KHaCCI/I(I)I/IKaI_II/ISI HCOPTraHNYCCKUX COCI[PIHCHPIfI. HOMGHKJIaTypa HCOPTaHNYCCKUX BCUICCTB.
I'enetmueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K pa3JIMYHBIM KJIaCCaM.



Xumuueckass peaknus. Kimaccupukamuss XUMHYECKMX peaKIMid B HEOPraHWYECKOW |
OpraHUYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS] MACChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALLCHUS
SHEPTUU NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pPa3IUyHBIX (QakTopoB. OOpaTUMbIe peaKIUH.
Xumuueckoe paBHoBecue. PakTophl, BIUAIOIINE HA COCTOSIHUE XUMUYECKOro paBHOBecus. [IpunHumn

Jle lllaTense.

Onexkrponutuyeckas aucconuanus. CunmpHble W cialOble 37eKTponuThl. Cpena BOAHBIX
pacTBOPOB BEILLECTB: KHCIIasl, HEHTpasibHAas, LeI0uHasl.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKkunu.

OKclepUMEHTAIbHbIE METO/Ibl U3YYEHHsI BEIECTB U MX MPEBPALICHUN: JEMOHCTpALUs TaOIHIL
«Ilepuoguyeckas cucreMa xumudeckux syeMeHToB JI. . MenneneeBa», HM3ydeHHE MOJECIIEH
KPUCTAJUINYECKUX PELETOK, HabmroAeHne
U OIMCaHHWE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX ONBITOB (pa3ylo’KEHUE MEPOKCHIA BOJIOPOAA B
IPUCYTCTBUM KaTaau3aTopa, ONpeieieHue Cpeibl paCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIBHOIO
WH/INKATOpA, PEaKIIM HOHHOTO 00MEHa), TPOBEACHUE MPAKTHYECKON paboThl «BimsHUE pa3IundaHbIX
(akTOpPOB HAa CKOPOCTh XMMHUUYECKON pPEaKLIUN».

Pacuérable 3a/1auu.

Pacuérel 110 ypaBHEHHSIM XMMHYECKMX PEAKLUN, B TOM YHCIE TEPMOXUMUYECKHE PACUETHI,
Pacy€Thl ¢ UCIIOJIB30BAHUEM IIOHATUS «MACCOBas 10JIs BELIECTBAY.

Heopranuueckasi Xumms
Hewmeransl. [lonoxenne Hemerauios B [leprnoandyeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB. PH3UUECKHE CBOMCTBA HEMETAIIOB. AJIOTPOITUS

HEMETaJIOB (Ha MpuMepe KUCI0po/a, cepsl, pochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEUIITNX HEMETAJUIOB (TaJIOT€HOB, CEPHI, a30Ta, (hochopa, yriaepoaa
Y KPEMHHUS) U UX COeTMHEHUH (OKCHI0B, KUCIOPOICOAEPIKAILIUX KUCIOT, BOAOPOIHBIX COSTUHEHH).

IIpumeHeHNnEe BaKHENIINX HEMETAUIOB U UX COEIUHEHU.

Meramnsl. [lonoxenne MeramuioB B Ilepmonnueckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JIEKTPOHHBIX 000J04YeK aToMoB MeTamuioB. OOmme
¢usnueckue cBoiictBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psAl HanpsKeHU

MCETAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIITNX METAJUIOB (HATPUH, KalTui, KalbIIUi, MATHHUH, ATFOMUHUN,
IIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTMHECHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHne MeTasuioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIBHBIC METOAbI M3YUCHHS BEIICCTB M MX NPEBPAIICHUINA: N3Yy4YCHHUC KOJUICKIIUU
«MeTamisl CIIJIaBBbI», 06pa311013 HEMCTAJIJIOB, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIO)IeHI/Ie




U ONHCAHME JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THJIIPOKCHIA
QIIOMUHHUSI C PACTBOPAMU KUCIIOT U LIEI0UYEH, KaYECTBEHHbIE PEAKIIMY HA KATUOHBI METAILJIOB).

PacuérHble 3aj1aun.

Pacuérbl Macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, pacuéThl Macchl (00BbEMaA, KOTMUYECTBA
BEIIECTBA) MIPOYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3HD

Ponp xumum B o0ecIieueHUN 3KOHOFH“I€CKO§I, SHCpFeTquCKOﬁ u HHHIGBOﬁ 6630HaCHOCTI/I,
Pa3sBUTHU MCIAULIVHBI. IlonsTue o HAaY4YHBIX MCTOaxX MO3HAHW BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

HpeI[CTaBJ'IeHI/IH 00 06I_HI/IX HAaYYHBIX IPHUHIHIIAX IIPOMBINIJICHHOI'O ITOJIYUCHUA BaKHCHUIITNX
BCIICCTB.

YenoBek B MHUpE BEIIECTB M MAaTE€pUAIOB: BAXHEHUIIWE CTPOUTEIBHBIE MAaTEpHUAIbL,
KOHCTPYKLMOHHBIC MAaTepHUallbl, KPAacKW, CTEKJIO, KepaMuKa, MaTepuanbl [ DJIEKTPOHHUKH,
HaHOMAaTepHUAaJIbl, OPTaHUYECKNUE U MUHEPAIBbHBIEC yI00PEHUSI.

Xumus u 3J0pPOBbLEC YCJIIOBCKA: ITpaBUJjia UCITIOJIb30BaHMA JICKAPCTBCHHBIX IIPCIIapaToB, IIpaBujia
0€e301acHOTO HCIIOJIBb30BaHUA [periapaToB OBITOBOM XUMHNHN

B IIOBCEIHEBHOW KU3HHU.

MeXnpeIMETHBIC CBSI3H.

Peanuzanust MEXIpeAMETHBIX CBA3€H MPU M3y4eHUU OOIel M HeopraHu4eckoid xumuu B 11
KJIacCe OCYIIECTBIISICTCA Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU ISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

O6IJ_II/IG C€CTCCTBCHHO-HAYYHBIC TTOHATUA: Hay“IHHﬁ (I)aKT, runoTes3a, 3aKOH, TCOpHA, aHAJIN3,
CHUHTCEC3, Knaccmbmcaunz, MNEPpUOANYIHOCTD, Ha6J'IIOJIGHI/Ie, OKCIICPUMCHT, MOJCIUPOBAHHE,
HU3MCPCHUC, SABJICHUC.

dusnka: MaTepusi, SHEPrHs, Macca, aToM, 3JEKTPOH, IMPOTOH, HEWUTPOH, HWOH, H30TOTI,
PaAMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHYEeCKH YpOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NMUECKUE BETUUYUHBI U €MHUIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: knerka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

Feorpa(bm{: MUHHCPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorusi: XuMHUIecKas MPOMBINIJICHHOCTh, MCTAJLITYypPrus, NpOU3BOJACTBO CTPOUTCIbHBIX
MaTepuraioB, CEIIbCKOXO03S1ICTBEHHOE IIpOU3BOACTBO, nUIIcBasa MPOMBIINIJICHHOCTD,
CbapMaI_[eBTI/I‘IeCKaH MIPOMBINIJIICHHOCTD, IMTPOU3BOACTBO KOCMETHUYCCKUX IIPEIapaToB, IIPOMU3BOJACTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHMA IIPOI'PAMMBLI IO XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COOQO ycranaBauBaeT TpeOOBaHUS K Pe3ylibTaTaM OCBOCHHS 00YYaIOIIUMUCS MTPOTPaMM
cpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM, METalpeIMETHBIM M TpeaMeTHbIM). HaydHo-
METOIMYECKOM OCHOBOM IS pa3pabOTKH IUTAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS POTPAMM CPETHETO
o01Iero oOpa3oBaHusI SIBISIETCS CUCTEMHO-ACITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM € CHUCTEMHO-AESATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHSI MPEAMETa «XUMHUS» Ha YPOBHE CPEAHETO 00IIEro oOpa3oBaHMsI BBIACICHBI
CIEAYIOLIME COCTABIISIOIINE:

OCO3HAHHUC O6y‘laIOH_[I/IMI/IC${ pOCCHfICKOfI FpaH(,HaHCKOﬁ UACHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

HaJln4yuc MOTHBAIlMHU K 06yqumo;

LIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOCKIEHMH JIMYHOCTH HA OCHOBE KJIHOYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAThCS B CBOCH JCATEIBHOCTH
[ICHHOCTHO-CMBICIOBBIMH ~ YCTAHOBKAMHM, MPHUCYIIMMH  LEJIOCTHOH CHCTEME XHMHYECKOIO
o0Opa3oBaHus;

HaJIM4YHC ITPaBOCO3HAHUA HKOJIOTUYECKOM KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh LCJIU U CTPOUTDH
JKU3HCHHBIC ITJIAHBI.

JImaHOCTHEIE PE3YIbTATEI OCBOCHUS IPECAMETA «XUMHUS JOCTUTAaOTCA B €IMHCTBEC y‘Ie6HOI>'I n
BOCITUTATEIIbHOU ACATCIIBHOCTH B COOTBETCTBUHU C TYMAHHUCTUYCCKUMH, COHUOKYIIBTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU MEHHOCTSAMU MW HACAIaMU pOCCHﬁCKOFO TpaXXJ1aHCKOT'O O6HICCTB3,
NPUHATBIMU B 06IJ_ICCTBC HOpMaMu U IIpaBUJIaMU IIOBCACHMUA, CHOCO6CTBYI-0H_II/IMI/I nponeccam
CaMOIIO3HaHUs, CaMOPa3BUTHUA U HPABCTBECHHOI'O CTAHOBJICHUS JINYHOCTU 06yqa}om1/1xcs1.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHHUS NpeaMeTa «XUMHUS» OTpaXkarT C(HOPMUPOBAHHOCTh
OTIbITA IO3HABATEJILHOM U MPAKTUYECKOH JeATETbHOCTH 00YUYaIOIIMXCS 110 pean3allui NPUHSTHIX B
oO1iecTBe IEHHOCTEN, B TOM YHCIIE B YAaCTH:

1) rpakIaHCKOro BOCIIMTAHMS:

OCO3HaHMs OOYYAIOUIMMHUCS CBOMX KOHCTUTYIMOHHBIX TpaB M OOS3aHHOCTEH, yBaK€HHs K
3aKOHY U MPaBOIOPSIIKY;

NpEeACTaBJICHUA O CONUAJIBHBIX HOPMax U IIpaBujIaX MEKINYHOCTHBIX OTHOIIEHWHA B
KOJIJICKTHUBCEC,



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATENIbHOCTH MPU CO3JAHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENILHBIX 33]1a4, BEITOJTHEHIUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI JPYTUX pU
aHaJIM3€ Pa3IMYHbIX BUJIOB yUEOHOH NesATeIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XHUMUU;

YB)KEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUSA TOTO, YTO AOCTH)KEHUS HAYKU €CTh Pe3ybTaT JJIUTEIbHBIX HAOIIOACHUN, KPOTOTIUBBIX

OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITOCTOAHHOI'O TPpyda y‘-IéHBIX " IIPAKTUKOB;

HHTEPECA U MO3HABATCJIbHBIX MOTHBOB B IIOJYUYCHUHU U MMOCICAYIOIIEM aHATIU3€ I/IH(bOpMaI_II/II/I (¢}
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTECUYCCTBCHHOM XHUMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .

HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OLICHUBAThb CUTyaluu, CBA3aHHBIC C XUMHNYCCKHMH SABJICHUAMU,
U NPUHUMATL OCO3HAHHLIC PCHICHHA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMbI U

IOCHHOCTH,

T'OTOBHOCTH ONLCHHUBATb CcBOE MMOBCACHHUEC U TIIOCTYIIKU CBOHUX TOBapI/IH_[Cﬁ C HO3PILIPII>1
HPAaBCTBCHHLIX U NIPABOBBIX HOPM W OCO3HAHHEC HOCJIG[[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPbI 3/10POBbI:

ITOHUMAaHUA HCHHOCTefI 3A0pOBOTIO H 0e30ImacHoro O6p8.38. JKH3HHU, HCO6XO)II/IMOCTI/I
OTBETCTBEHHOI'O OTHOIICHUA K CO6CTBGHHOMy (1)I/ISI/ILIGCKOMy U NCUXUYCCKOMY 310POBbBIO;

coOro/IeHust TIpaBUiI 0€30MacHOTO OOpaIIeHUsI ¢ BEIIECTBAMHU B OBITY, TOBCETHEBHOM KU3HU
U B TPYZIOBOIl 1€ATEIHHOCTH;

MOHUMAaHMsSI [IEHHOCTHU MPaBWJ MUHIAUBHUYaTbHOTO U KOJUIEKTUBHOTO 0€30MacCHOTO MOBEICHHS
B CUTyalUsIX, YIPOXKAIOIINX 3I0POBBI0 U KU3HHU JIHOJEH;

OCO3HAHMS TMOCIEACTBUM M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BAaTENbCKOM  JEesTebHOCTH,
001IIECTBEHHO MOJI€3HOM, TBOPYECKOHM M IPYTHX BUAAX AEATEIBHOCTH;

YCTAaHOBKM Ha AKTHBHOC YYaCTHC B PCIICHHMU TIPAKTUYCCKHUX 3aJaad COHH&J’ILHOﬁ
HaIlIpaBJICHHOCTU (B paMKax CBOCTO KJiacca, IJ_II(OJ'IBI);



MHTEpeca K MPaKTHUECKOMY H3YYCHHIO MPO(ECCHid Pa3IndHOTO POJia, B TOM YHCIIC Ha OCHOBE
MNPUMCHCHUS TPCIAMCTHBIX 3HAHUH 110 XUMHU,

YBAKEHUS K TPYAY, JIIOASAM TPyAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBUYaJbHOM TpaeKTOpuu oOpazoBaHusi, Oymayiieit
npodeccun u peanu3alnud COOCTBEHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMUHU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOIICHUS K IPHPOJE, KaK MUCTOYHHMKY CYIICCTBOBAHHS
JKM3HHU Ha 3emie;

MMOHUMAaHUs TJI00aJBHOTO XapakTepa 3KOJOTUYECKUX NpoOJieM, BIMSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL,

OCO3HaHUsA HCO6XOIII/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/DKCHI/If/'I XUMHU JIs1 PCIICHUS BOIIPOCOB
PairOHAJIbHOI'O ITPUPOAO0IIOJIB30BAHUS;

AKTUBHOTO HEMPUATHS ACUCTBUMN, MPUHOCALIUX BPE OKPYKAIOIIeH IPUPOIHOM cpenie, yMEHUs
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTHUECKHUE MOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
MpeIoTBPALIATh UX;

HaJIM4YWA Pa3sBUTOTO SKOJOIMYCCKOrO MBIINIJICHMA, JKOJIOTHYCCKON KYyJbTYpbI, OIIbITA
ACATCIIBHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHLCA nmMun B
HO3HaBaT€HBHOﬁ, KOMMYHHKaTHBHOI;'I u COHI/IaJII)HOfI IIPAaKTUKCE, CIIOCOOHOCTHU H YMCHHSA aKTHBHO
IPOTHUBOCTOATL HACOJIOTMA XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00IIECTBEHHOU MPaKTUKH;

NOHUMaHMs CHEeMUPUKH XUMHUM Kak HayKd, OCO3HaHuUsA e€ poiu B (OPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJOCTHOIO IMPEJICTABICHHUS 00 OKpYKarolleM
MHUpE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B TIO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUU
po0OJIeM COXpaHEeHUsI IPUPOJAHOIO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTM XHMHUU Ui COBPEMEHHON NMBWIM3AUU: B €€
I'YMaHMCTHYECKON HaNpaBI€HHOCTH M Ba)XKHOW pOJM B CO3JaHMM HOBOW 0a3zbl MaTepHabHOU
KYJIbTYpPbl, PEIIEHUU TI00aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOA,
HHEPreTUUECKO, MUIIEBON U HKOJIOTHUECKON 0€301MacHOCTH, B Pa3BUTUN MEIULIMHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEHIHOTO TPYAa U SKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)XKA0T0 WiieHa O0IIeCcTBa;

GCTGCTBGHHO-Hay‘-IHOI\/'I T'paMOTHOCTH: ITOHUMaHHUA CYITHOCTHU METOJ0B IIO3HAaHMH,
HCIIOJIb3YCMbBIX B CCTCCTBCHHLIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOoJIy4yaCMbIC 3HAHUA JJIA
aHaM3a U 00bICHEHUS SIBJICHUM OKpYyKaromero M1upa u npoucCxoJsunx B HEM I/ISMCHCHI/If/'I, YMCHUA



J€J1aTh 00OCHOBAHHBIE 3aKJIFOYCHHS Ha OCHOBE HAay4YHBIX (baKTOB U UMCIOIIMXCs JAaHHBIX C LECJIbIO
MOJIYUCHUS NOCTOBCPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCII0Ib30BaTh XUMHUYECKHUE 3HAHUS JJIg pCHICHUSA Hp06HeM B
PCAIBbHBIX )XKU3HCHHBIX CUTYAlUAX,

HHTCPCCA K IMO3HAHUTIO U HCCIIeI0BATEIbCKOM ACATCIIBHOCTH,;

TOTOBHOCTH W CHOCOOHOCTHM K HENpPEpHIBHOMY O00pa3oBaHHI0O M €aMOOOpa30BaHHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IMuHbIX chepax npodecCHoHaTbHON AeSITeTbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XUMHES» Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HaYMMble JUId  (OPMUPOBAHUS MMPOBO33PEHMSI OOYHYAIOUIMXCS MEXKAMCLUUIUIMHAPHBIE
(MexXIpeMeTHbIE) 00IleHayUHbIe IOHATHS, OTPAKAIOLIUE LEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
crieln(UKy METOJOB IO3HAHMSA, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEILECTBO,
SHEprus, ABJIEHUE, IIPOLIECC, CHCTEMA, HAYUHbIHN (DAaKT, IPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHusl, UCClieIoBaHKEe, HAOII0IEeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHble YueOHbIE JeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecrnieunBarome GopMupoBaHHe (QYHKIHOHAILHONH I'PAMOTHOCTH M COIHAIBHON KOMIECTCHIIUH
o0OyJaromuxcs;

CIIOCOOHOCTH 06y11a101111/1x091 HCIIOJIB30BaTh OCBOCHHBIC MCKIUCHUIIIIMHAPHBIC,
MHPOBO33PCHYCCKNEC 3HAHW 1 YHUBCPCAJIbHBIC y‘IC6HLIe JICHCTBHS B II03HABATEJIBHOU U COLIMAJIbHOU

IIPaKTHKE.

MeTanpez[MeTHme PE3YIbTATEI  OTPAXArOT  OBJIAJCHHUEC  YHUBCPCAIbHBIMU y‘lC6HI>IMI/I
MO3HABATCIIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA ,Z[CI\/’ICTBI/I}IMI/I.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU J1€HCTBUAMM:
1) 6a30Bble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH M aKTyalM3UpOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

OMMPECACIIATL LCIIN ACATCIbHOCTHU, 3aJaBas IMapaMCTpPbl M KPUTCPUHU HX JOCTHUIKCHUA,
COOTHOCHUTDH PE3YJIbTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BAaTh IIPpU OCBOCHUU 3HaHUM HpI/IéMBI JJOTHYCCKOT'O MBIIJICHUSA — BbIICIATD
XapaKTCPHBIC  MPU3HAKU MOHATUU U YCTaHaBJIMBATb nux B3aMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIUC ITOHATUSA JIA 00BSICHEHHS OTACIBbHBIX (I)aKTOB u }IBHCHI/Iﬁ;



BBIOMpATh OCHOBAHUS M KPUTEPUH IS KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;
YCTaHABIIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTpOI/ITb JIOTUYCCKUEC paCC}’)KI[eHI/ISI (I/IHI[YKTI/IBHBIG, I[e,HyKTI/IBHbIe, 110 aHaJIOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPHBACMBIX SBJICHUAX, (POPMYIMPOBATH BBIBOJBLI U
3aKJIIOYEHUS,

IIPUMEHSTh B IPOLECCE IO3HAHMSI, MCIIOJIb3YEMbIE B XUMHUHM CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeJIH, IIPeoOpa30BbIBATh MOJICIIBHBIE MPEACTABICHUS — XMMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKas GopMyIia, ypaBHEHHE XUMHUUECKOM PEaKIK — IPH PELICHUN yUYeOHBIX MO3HABATEIBHBIX
U TPAKTUYECKUX 3a4ad, NPUMEHATb HAa3BaHHBIC MOJEIbHBIE IIPEACTABICHUS [UIS BbIABICHUS
XapaKTEePHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUi.

2) 6a3oBbIe HCCIeN0BaATEIbCKHE IeliCTBHS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

q)OpMy.HI/IpOBaTb oejan MW 3aga4u HCCICAOBAHHA, HMCIIOJAb30BATh IIOCTABJICHHBLIC U
CaMOCTOSATCIIbHO C(l)OpMy.HI/IpOBaHHI)IC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUSA U OCHOBBI JJI
q)OpMI/IpOBaHI/ISI TUITIOTE3bI 110 ITPOBCPKE NPABUIIBHOCTHU BbBICKA3bIBACMBIX CY)KHGHHﬁ;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUST U TPOBEICHHS yYYCHHYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIONATh 32 XOJOM MPOIECCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3ysbraT, (OPMYIHPOBATH OOOOMICHHS ¥ BBIBOJABl OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEJAOBAHMS, COCTABJIATH OOOCHOBAHHBIA OTYET O TPOJEIAHHOU
pabore;

pUOOPETATh ONBIT YUCHHUECKON MCCIIEI0BATEIBCKON U IIPOCKTHOM AEATEIIbHOCTH, TIPOSBIIATH
CMOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbHOMY HOUCKY METO/OB pelleHHs MPaKTHYEeCKUX 3a7ad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB IIO3HAHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaLuK (HaydHO-TIONYJIIpHAs JTUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CHpaBOYHbIE MOCOOMs, pecypcsl VHTepHera), aHaIM3MpPOBATh
MH(OPMALINIO PA3INYHBIX BUIOB U (POPM MpEACTaBICHUS, KPUTHUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh
U HEIIPOTUBOPEYUBOCTD;

dbopmynupoBaTh 3ampockl W TPUMEHSATh PA3JIMYHbIE METOJbI TMPU TIOMCKE W 0TOOpe
uH(popManuy, HeOOXOAUMOM /TSl BBIMIOTHEHUS YUeOHBIX 3a/a4 ONPeAeIEHHOTO TUTIA;

HpI/IO6pCTaTB OIIBIT HCIIOJb30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKE[TI/IBHBIX TEXHOJIOTUH H
PA3JIMYIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (OpMY MpeAcTaBlieHUs HHPOpMALUHU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);



WCITIOJIh30BaTh HAYYHBIN SI3bIK B KAUECTBE CPECTBA MPU PadOTE ¢ XMMUYECKOH HH(OpMAIIHEH:
MPUMEHATh MEXIpeIMeTHbIe ((pU3nYecKkue M MaTeMaTU4eCKHe) 3HAaKU U CHUMBOJIBL, (HOPMYIIBI,
a00peBHaTyphl, HOMEHKIIATYPY;

HUCIIOJIb30BAaTh U HpeO6pa3OBHBaTB 3HaKOBO-CUMBOJIMYCCKHUE CPCACTBA HAI'TIAAHOCTH.
OB.TIa)IeHI/Ie YHUBEPCAIBbHBIMU KOMMYHUKATUBHBIMU JeMCTBUSIMM:

3a/laBaTh ~ BOINPOCHI IO  CYIIECTBY  OOCYXJaeMOoWl  TeMbl B  XOJ€  JaMajora
W/WIM  JUCKYCCHUHU, BBICKA3bIBaTh WIEH, (OPMYIHPOBATh CBOM IMPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJIHCHUS TIPEJITIOKEHHOU 3a/1a4u;

BBICTYNATh C MPE3CHTAlMEHd pPE3yJIbTATOB I1I03HABATEILHOW JEATEIBHOCTH, IIOJYYEHHBIX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIINOJIHEHUU XMMUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKONH PabOTHI MO HMCCIECIOBAHUIO CBOMCTB M3YyYaeMbIX BEIIECTB, peaM3allH Y4eOHOTO
MIPOEKTa u dbopMynupoBath BBIBO/IbI
I10 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEI0BAaHUI IYTEM COTTIACOBAHMSI TO3ULIUI B XOZ€ 00CYK/IEHUS U
oOMeHa MHEHHSIMH.

OBJaaenue YHUBEPCAJIBHBIMUA PEryJII TUBHBIMU JIeliCTBUSAAMM

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh U OCYIIECTBISATH CBOIO I103HABATENIbHYIO JESATEIbHOCTD,
ompezensis e€ LEeTU W 3aJa4d, KOHTPOJIMPOBATH M MO Mepe HEeOOXOIMMOCTH KOPPEKTHUPOBATH
IpeiaraéMplii aJirOPUTM JEHUCTBUI NpPU BBINOJIHEHWH Y4YE€OHBIX M MCCIEA0BAaTENbCKUX 3aj]ad,
BbIOMpaTh Haubonee YPPEKTUBHBIN CIOCOO UX PEIICHUS C YYETOM MOITYYCHHsS] HOBBIX 3HAHUHU O
BELIECTBAX U XMMHUUYECKUX PEaKLIUAX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpA, POJIM XUMUU B TO3HAHUU SIBICHUH MPHUPOABI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMON IJisi pEIICHUs
MPAKTUYECKUX 3a/lad M DKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEJE;

BJIaJICHUE CHCTEMON XMMHUYECKHX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJIAraloLIUe MOHATHS
(XMMHUYECKUII DJIEMEHT, aToM, »JJEeKTpOHHas O000JIoYka aToMa, MOJEKYJa, BaJeHTHOCTH,
ANEKTPOOTPHUIATEILHOCTh, XMMHUYECKas CBsI3b, CTPyKTypHas ¢opMmyna (pa3BEépHyTas U
COKpaIéHHast), MOJib, MOJIIpHAs Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, (QyHKIIMOHAIbHAs
rpymnmna, pajukai, ©30Mepus, H30Mepbl, TOMOJIOTMYECKUH PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO.T
U a30TCOJEpKAIINE COETUHEHHS,, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHbBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsi CTPOSHUsI OpraHnueckux BemiectB A. M. bytneposa, 3akoH
COXPAHEHHUS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKUE



3HaHUA, JICKAIIWC B OCHOBC IMOHMMAHHWA NMPUYMHHOCTH W CUCTEMHOCTU XHMHUUYCCKHX HBHCHHﬁ,
(paKTOJIOFI/I‘-IGCKI/Ie CBCACHUA O CBOI\/JICTBaX, COCTaBC, IMOJYUCHUH U 0e30IMaCHOM HCIIOJIb30BaHUU
BayKHEHUIITHX OpTraHNYC€CKUX BCIICCTB B 6BITy u HpaKTH‘IeCKOfI JCATCIIBHOCTH YCJIOBCKA,

c(OpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU MOHSITUN, YCTAaHABIMBATD UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHUHM COCTaBa, CTPOCHUS U
MIpEeBpALICHUI OPraHuYeCKUX COeIMHEHU;

c(OpPMUPOBAHHOCTh YMEHUH WCIOIH30BATh XUMHUYECKYIO CHUMBOJHKY [UUISl COCTAaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (HOPMYNT OpraHUYEeCKUX BEIECTB U
ypaBHEHUN XMMHYECKUX PEaKIIMi, U3TOTAaBIMBATH MOJCIM MOJICKYJI OPraHUYECKHX BELIECTB JJIs
WUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

Cc(OPMHUPOBAHHOCTh YMEHHUH YCTAHABJIMBATH IMPHHAUIEKHOCTb H3YyYEHHBIX OPraHMYECKHX
BEILIECTB 10 UX COCTABY U CTPOCHHUIO K OIPe/IeIEHHOMY KJIacCy/TpyIIe COeIUHEHUH (yIJIeBOJOPOBI,
KHUCJIOPOA M a30TCOJAEpIKalllie COEIUHEHHUs, BBICOKOMOJIEKYISPHBbIE COEIUHEHMs), AaBaTh WM
Ha3BaHMusl 1o cucreMaruueckoi HomeHkiaatype (IUPAC), a Takxe npuBOIUTH TpHUBHAJIbHBIE
Ha3BaHUS OTJCJIbHBIX OPraHMYECKHUX BEIIECTB (3TWJIEH, NMPONMIIEH, aleTHIIEH, STUJICHIJIUKOIb,
rIunepul, (eHod, (OopMalbAeTHIl, aleTadbACTHIl, MypaBbUHAas KHCIOTA, YKCYCHas KHUCIIOTa,
OJICMHOBAs! KUCJIOTA, CTEApUHOBAsl KUCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, LEeJUI0103a, IIIHLUH);

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAEATh BHUJIbl XUMHYECKOM CBSI3U B OPraHUYECKHUX
COEMHEHUX (OJIMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJIOKEHUS TEOPHUH CTPOEHUS OPraHUYECKUX
Bemects A. M. bytiepoBa st 00bsSICHEHHsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa H
CTPOCHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBAa THUMUYHBIX MPEACTABUTEICH Pa3TUYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, JTaH,
STWJICH, TPOMUWJIeH, aneTuieH, OyramueH-1,3, merunOyraaueH-1,3, OeH305, METaHOMN, AITAHOI,
STUJICHTJIMKOJb, TJIMIEPUH, (PEHOJI, aleTaabJIeru, MypaBbUHass U YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmal, [eJUT0NI03a, aMHHOYKCYCHAas KHUCIIOTa), UJUTFOCTPUPOBATH T€HETHUYECKYIO CBSI3b MEXKIY
HUMH YPaBHEHMSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIMN C HCIOJIB30BAHUEM CTPYKTYPHBIX

dopmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUHUKHU YIIJIEBOJOPOIHOTO CHIphs (HE(DTH,
MPUPOJHBIN Ta3, yrojb), crocoObl MX MNepepadOTKHM U IMPaKTUYECKOE MPUMEHEHHE MPOaYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHUS 110 XUMUYECKUM ypaBHEHUSIM (MaccChl,
00bEMa, KOJIMYECTBAa MCXOJHOTO BELECTBA MJIM MPOJYKTA peakIMH MO MU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 VCXOJIHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaJCTh CHCTEMOM 3HAaHUK 00 OCHOBHBIX MCTOJaX HAYYHOTI'O
IMMO3HaHMs, UCITOJIB3YEMBIX B XUMHWH TP U3YYCHHUUN BCUICCTB U XUMHUYCCKUX SIBIICHHI (Ha6JHO)IeHI/Ie,
HU3MCPCHUC, SKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HCIIOJB30BaTh CUCTCMHBIC XMMHWUYCCKHEC 3HAHUA A



IIPUHATHA pemeHHﬁ B KOHKPCETHBIX XHW3HCHHBIX CHTYyallUAX, CBA3aHHBIX C BCHICCTBAMU M HX
MMPUMCHCHUCM;

c(hOpPMUPOBAHHOCTh YMEHHI COONIOAATh TpaBHUJIA IOJIB30BAHHUS XHUMHYECKOW MOCYAOW H
1abopaTopHBIM 000PYJOBAaHHEM, a TaKXKe IMpaBWiia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

C()OPMHUPOBAHHOCT yMEHHUI IUIAHUPOBATH W BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(npeBpallleHUs OPraHUYECKUX BEIECTB IPU HArpeBaHUM, IOJIyUEHUE 3THUJICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMM OPraHUYECKUX BELIECTB, J€HATypalus OEJIKOB IPU HarpeBaHUM,
[[BETHBIE PEAKIMH OCJIKOB) B COOTBETCTBUU C IPABUIAMU TEXHUKU 0€30MaCHOCTHU MPU OOpaIIEHUH ¢
BEIIECTBAMM U J1a0OpaTOPHBIM 00OpYIOBaHMEM, HPEACTABIATh PE3yJbTaThl XMMUYECKOI'O
SKCIIEpUMEHTa B (pOpMe 3alKCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIMNA U (HOPMYITHUPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJILTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKHU AaHAJU3UPOBATh XHUMHUYECKYI0 HH(OPMALHUIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(pOpMaluu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTH YMEHUH COOIIOIATh MPABUIIA SKOJIOTUIECKH II€TIECO00Pa3HOTO MOBEICHHS
B OBITY M TPYIOBOW MEATEIBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 3I0POBbS M OKpYKaOLIEH
IIPUPOJHON Cpe/ibl, OCO3HAaBaThb ONACHOCTh BO3JEHUCTBUS Ha YKUBbIE OPraHU3MBbl ONPEAEIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHMMAas cMbicn mokasarens [IJIK, mosicHaTe, Ha mpumepax crnocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JJIA o6yqa}0m1/1xc;1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA: YMCHUC ITIPUMCHSATD 3HAHU A
00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHUS BCIICCTB U XUMHUYCCKUX ﬂBHCHHfI;

JUISL CHICTIBIX M CIa0OBUISIINUX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins nist 3anucu Xumudeckux GopMyi.

11 KJIACC
IpenmeTHsie pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHu4eckast XUMHs» OTpa)KaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKONW COCTaBJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA, POJIM XUMHUU B TO3HAHUU SIBICHUH MPHUPOABI, B ()OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMON IJisi pEIICHUS
MPAKTUYECKUX 3a/lad M DKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpeJE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOIINE TOHITHUS
(XUMHYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIA,
MOJTb, MOJISIPHBIN 00BEM, BAIGHTHOCTb, SJIEKTPOOTPUIIATETLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBaJICHTHAsl, MOHHAs, METa/NIn4decKas, BOJOPOJHAs), KPHUCTAJUIMYECKass PEHIETKA, THIIbI
XMMHYECKUX PEAKLU, paCTBOP, AJIEKTPOIUTHI, HEAJEKTPOJIUTHI, IIEKTPOIUTHYECKAS TUCCOLMALU,
OKHCJTUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKINK, XUMUIECKOE PABHOBECHE); TEOPUU
Y 3aKOHBI (Teopusl IEKTPOJIMTUUECKONW aucconuanuu, nepuoandeckuit 3akon . Y. Menneneena,
3aKOH COXPAHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALIECHUS SHEPTUU MTPU XUMHYECKHUX
peaKIMsX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JISIKALIUE



B OCHOBE TMOHHMMaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKUX SIBJICHHH, (PAKTOJIOTHUYECKUE
CBEICHHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U OE30MacHOM HCIOIB30BAHUU BaXKHEHIINX
HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBISBISTH XapaKTEpHbIe MPU3HAKUA MOHATUN, YCTAHABIUBATD UX
B3aMMOCBS3b, UCII0Ib30BATh COOTBETCTBYIOIINE MOHATHUS MPU OMKMCAHUM HEOPTaHUYECKUX BEIIECTB
U UX MpEeBpaLICHHUI];

c(hOpPMUPOBAHHOCTh YMEHUH WCIOIH30BATh XUMUYECKYH) CHMBOJHUKY JJIsi COCTaBIICHHS
(hopMys BEIIECTB M YpaBHEHU XMMHYECKUX PeakIui, cucremMarndeckyro HomeHnkiarypy (IUPAC)
Y TpUBHAJIbHBbIC HA3BAHMS OT/AEJIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIi ra3, YrjIeKUCIbIN ras,
aMMHaK, raiéHas U3BeCTh, HeraméHasi U3BeCTb, MUThEBAs COJa, MUPUT U JPYyTUe);

C(OPMHUPOBAHHOCTh YMEHHUH ONpEIENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKHX
JJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBAJEHTHAsl, MOHHAs,
METaJUINYECKas, BOJOPOJHAs) B COCIAMHEHMSX, THUIl KPHCTAINIMYECKOM PpEeIETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYJIsSIpHasi, WOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAJIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB I10
X COCTaBy K ONpEeAETEHHOMY KiacCy/Tpylre COeIWHEHHH (IMpOCThie BEIIECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICH TIepuoandeckoro 3akona [. 1. MenneneeBa
U IGMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTEPU30BATh JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
snemeHToB 14 nepuonoB Ilepuoanyeckoit cucrembl xumuyeckux siaemeHtoB [. Y. Menneneena,
UCIIOJIB3YS TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTATINY», «IHEPTETHUECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCIUHEHUW MO MEPUOJaM U
rpynnam Ilepuoauueckoit cucremsl xuMuieckux 3iueMeHToB Jl. . Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIIACCOB, MOATBCPKAATE CYIECTBOBAHUC TeHETUYECKOM CBSI3HN
MEXIy HEOPraHMYECKHMMU BEUICCTBAMU C IIOMOILBIO YPAaBHEHHUN COOTBETCTBYIOIIUX XUMHUYECKHUX
peakuuii;

c(OPMHPOBAHHOCTh yMEHHUS KJIacCU(UIMPOBATh XUMHUYECKHE PEAaKIUM [0 Pa3IHYHbIM
MpU3HaKaM (YUCIIy U COCTaBY pearupyrolux BELIeCTB, TEMIOBOMY 3D (eKTy peakinu, H3MEHEHUIO
CTETEHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUIN COCTAaBJIATh YPAaBHEHMs pEaKiMil pa3iMyHbIX TUIIOB, MOJIHBIE U
COKpalIEHHbIE YpaBHEHUS peaKluii HOHHOI'0 OOMEHa, YUUThIBas YCIOBUS, TPU KOTOPBIX 3TU peakLun
UIYyT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIINH, TTOATBEPKIAIONINE KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B
BOJIHBIX PAaCTBOpax HEOPTraHMYECKUX BEIIECTB;



c(OpPMUPOBAHHOCTh YMEHHMM pPACKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIHii TOCPECTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATUX PeaKIHii;

c(hOPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKIUH OT
pa3nuyuHbIX (PAKTOPOB; XapaKTep CMEIICHHSI XUMUYECKOr0 PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiictBus (mpuniun Jle [larense);

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKUE IMPOLECCHI, JEKallue B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUS CEPHOM KHUCIIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH
IPEJCTaBICHUH 00 OOLIMX HayuyHBIX MPUHLUIAX M HKOJOIMUYECKUX MpolsieMax XMMHUYECKOIo
IIPOU3BO/JICTBA;

c(hOpPMUPOBAHHOCTh YMEHUH TIPOBOJIUTH BBHIYHUCIICHUS C UCIIOJIb30BAHUEM MTOHSITHSI «MacCOBast
JI0JISl BEIIECTBA B PacTBOPE», OObEMHBIX OTHOILEHUHN Ta30B MPU XMMHUYECKUX PEAKIUIX, MAaCChI
BEIIECTBA WK 00BEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MIIM 00BEMY OJTHOTO M3
YYacTBYIOUIMX B PEaKIMU BEHIECTB, TEIIOBOro 3((dekTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaCChI BEUIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh TNpPAaBHJIA TOJIH30BAHUS XUMHUYECKOH IOCYI0M U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXe IMpaBWiia OOpAIIEHUsS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh yMEHUU I[JAHUPOBATh U BBHINOJIHATH XHUMHUYECKUNW HSKCIEPUMEHT
(pasnokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, ONpEAEIEHUE CPeibl pacCTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPeaKIuK, peakliui HOHHOI'O0 0OMEHA, KaueCTBEHHbIE PeaKluu Ha Cyib(aT-, KapOoHaT-
U XJOPUJ-AaHUOHBI, HAa KAaTUOH aMMOHHs, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJad II0 TeMaMm
«Metamnel» u «Hemeramib») B COOTBETCTBUM C IMpPaBUJIAMH TEXHUKHM O€30IaCHOCTH IIpU
oOpallleHuu ¢ BelleCTBaMU U JIabOpaTOPHBIM O0OpPYyIOBaHUEM, NPEICTABIATH PE3YyIbTaThl
XUMHUYECKOI0 DJKCIIEpUMEHTa B (OpMe 3alHuch YpaBHEHMH COOTBETCTBYIOUIMX peakuuid u
(GbopMyIMpPOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTATOB;

C(OPMHPOBAHHOCT YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
M0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCOBO KOMMYHUKalUU, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJI0IaTh MPaBHIIa YKOJIOTHYECKH 11eTIECO00Pa3HOTO MMOBEICHUS
B OBITY M TPYIOBOW IEATEIBHOCTH B IIENSAX COXPAaHEHHUS CBOETO 3I0POBbS M OKpY’KaroIIeih
IIPUPOJHON Cpebl, OCO3HABATh ONACHOCTh BO3JECMCTBUS HAa JKUBBIE OPTraHU3MBbl ONPEIEIEHHBIX
BellecTB, MoHUMas cmbica mokazatens [1JIK, moscHaTh Ha mpumepax crmocoObl yMEHBIIEHUS U
MIPEIOTBPAIICHHUS X BPEIHOTO BO3JICHCTBHS HA OPTAaHHU3M UYEIIOBEKa,

JJIA o6yqa}0m1/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA: YMCHUC ITPUMCHSATD 3HAHU A
00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHUA BCHICCTB U XUMHUYCCKUX HBHeHHfI;

JUIS CHETbIX U CIa0OBUASIINX OOYYaroIIMXCs: YMEHHUE HCIOJb30BaTh PEIbe(HO-TOYEUHYIO
cucremy obo3HaueHuit JI. bpaiins u1st 3anucu XuMuueckux Gopmyt.



TemaTnyeckoe NJIaHUPOBAHUE

10 KJIACC
H KoauvecTBo yacoB
aMMeHOBaHHE OcHOBHBIE BHIBI
Ne Kontpo | IIpakTn Iporpam DJIeKTPOHHBIE (
= MHOE uudgpoBbie)
pa3/1eJioB U TeM P p porp NeSTeJIbHOCTH P op
n/n Bcero | ibHBIE | YecKHe cojlepsKaHue o0pa3oBaTe/bHbIE PECYPChI
NMPOrpamMmblI 00yvyarImuxcsi
padoThl | paboThI
Tema 1. TeopeTnueckne 0CHOBbI OPraHUYECKO# XUMHUHU

11

IIpenmer
OPraHU4YeCKOU
xumun. Teopus
CTPOEHHUS
OpraHNYECKHUX
coenuHeHun A.
M. bytneposa

[Ipenmer
OpraHUYECKON XUMUHU:
€€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE B
MOJIy4YEeHUH HOBBIX
BEILECTB U MATEPUAJIOB.
Teopust crpoenus
OpPraHUYECKUX
coeqnueHuii A.M.
Bbyrneposa, eé
OCHOBHBIE ITOJIOKEHHSL.
CrpyKTypHBIE
bopMyIibL
OpraHUYECKUX
BemecTs. I omosorus,
n3omepus. XumMuyeckas
CBSI3b B OPTaHUYECKHUX
COCIMHEHUSIX: KpaTHBIE
CBSI3U, O- U II-CBA3U.
IIpencrasnenue o
KJ1acCUpUKAUN
OpraHUYECKUX
BEILECTB.

PackpriBath cMbICI
M3Yy4aeMbIX MTOHSATHIA
(BBISIBJIATH UX
XapakTepHbIe
MIPU3HAKH),
yCTaHaBIMBAaTh UX
B3aUMOCBSI3b.
IIpumMeHnATH
TIOJIOKEHU S TEOPUH
CTPOCHUS
OpTraHUYECKUX
BemecTB A. M.
byrneposa ms
0OBSICHEHUS
3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa
U CTPOCHUS.
Hcnonp3oBath
XUMUYECKYIO
CUMBOIIUKY JIJIst
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
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Howmenkiarypa
OpraHUYeCKUX
COeIUHEHNN
(cucremaTuieckas) u
TPUBUAJIbHBIC HA3BAHUS
BAYKHEUILNX
npeacTaBuTeNCH
KJIACCOB OPTraHMYECKHX
BEIIIECTB.
JKcNnepUMeHTAIbHbIE
MeTObl H3YYeHHs
BeIeCTB U UX
npeBpPalleHHii:
JemoHCTpauu:

- O3HAKOMJIEHHE C
obpasmamu
OpPTaHMYECKUX BEIIECTB
U MaTepuaiaMy Ha UX
OCHOBE;

- OTIBITHI O
MIPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB
MIPU HarpeBaHUU
(nnaBieHwue,
oOyriauBaHue U
TOpEHHE).

- JlabGoparopHsbie
OTIBITHI:

- MOJIEJINPOBAaHUE
MOJIEKYJI OpTraHUYECKHIX
BEILIECTB

(pa3zBépHyTOH,
COKpaIIEHHOM )
(bopMyIT OpraHUYECKIX
BCIIICCTB.

OnpenensTh BUIBI
XUMHYECKOHN CBSI3U
(omuHapHBIC, KPATHBIC)
B OPTaHUYECKUX
COCIIMHCHUSIX.
PackpbIBaTh posib
OpPraHUYeCKON XUMHH
B TIPUPOJIC,
XapaKTepu30BaTh ee
3HAYCHUE B )KU3HU
YeNoBeKa,
WJLTIOCTPUPOBATH
CBSI3b C IPYTHMH
HayKaMH.

HaoOmromates u
OTHCHIBATh
JIEMOHCTPAIIMOHHBIC
OTIBITHI; IPOBOJUTH U
OIHCHIBATH
71a00paTOPHBIE OTTBITHI
Y TIPAKTHYECKUC
paboThI




Hroro no pazneny

Tema 2. Y1i1€Bo10POIBI

2.1

[Ipenenbusie
YTJIEBOAOPOABI
— aJIKaHbl

AJIKaHBI: COCTaB U
CTPOCHHE,
TOMOJIOTUYECKUU PSI.
MeraH u 3TaH -
IIpOCTENIINE
MPEACTABUTEIN
AJIKaHOB: COCTaB,
XAMHYECKOE CTPOECHUE,
¢duznueckue u
XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelieHus 1
TOPEHMsI ), HaX0XKICHUE
B IIPUPOJE, TIOIYYEHHE
Y IPUMEHEHUE

2.2

HenpenensHeie

Yri€BOAOPOAbI:

aJIKEHBI,
alKaJICHBI,
AIIKUHBI

AJIKEHBI: COCTaB U
CTpOCHHUE,
TOMOJIOTUYECKUU PSA/I.
OTuseH - npocTermmi
NPEJCTaBUTEINb
QJIKEHOB: COCTaB,
XUMHYECKOE CTPOCHHUE,
dusnueckue u
XMMUYECKHE CBOMCTBA
(peaxuu
THJIPUPOBAHUS,
rajJloreHUpOBaHUS,
THIpaTaIH,
OKHCIICHHS U

PackpbiBaTh cMbICT
M3y4aeMbIX NOHITHIA
(BBISBIISITH HX
XapaKkTepHBIC TPU3HAKH),
YCTaHaBIUBATh UX
B3aUMOCBSI3b,
HCIIONT30BaTh
COOTBETCTBYIOLIHE
TIOHATHUS TIPU OTIHCAHUHN
cocTaBa, CTPOCHUS U
MpEBPAILICHUI
OpPTaHMYECKUX
COEIHEHMI.
Hcnons3oBaTth
XUMHYECKYIO CHMBOJIHMKY
JUTSL COCTaBIICHUS
MOJIIEKYJISIPHBIX H
CTPYKTYPHBIX
(pa3BépHyTOI,
COKpaIEHHOH) Gpopmy
OpPraHUYECKUX BEIECTB.
YcranaBnuBaTh
MPUHAIEKHOCTD
BEIIECTB K
ONpeAEICHHOMY KJIAcCy
YTIEBOIOPOIOB TIO
COCTaBYy U CTPOECHHIO,
Ha3bIBaTh UX T10
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MOJIMMEPU3AIIUH )
HaXO0XICHUC B
MIPUPO/IE, TIOJTyUYEHUE U
MIpUMEHEHHE.
AnkanueHsl: OyTaaueH-
1,3 u MmeTunOyTagueH-
1,3, XUMHUYeCKoe
CTPOCHHE, PEAKIIH
MOJIMMEPU3AIUH,
npuMeHeHue (s
CHUHTE3a MPUPOTHOTO U
CHHTETHYCCKOTO
Kay4yKa U pEe3UHBbI).
AJKMHEL: COCTaB B
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTUYECKUU PS/I.
AxetunieH -
MPOCTEUIIIHI
MIpEeACTaBUTEh
AJKMHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE,
buznueckue u
XHMHYECKHE CBOMCTBA
(peakiuu
TUAPUPOBAHUS,
rajioreHupOBaHMUs,
TUApaTAIK TOPEHUS),
HaXO0XXJICHUE B
MpUpPO/JIE, MOTyUYEHUE U
MPUMEHEHUE

CUCTEMaTUYECKOU
HOMEHKIIATYpE;
MIPUBOJNUTH TPUBHUATLHBIC
Ha3BaHHUS OTJEIbHBIX
npeJcTaBUTeNeH
YTIIEBOIOPOJIOB.
Onpeaenats BUABI
XHUMUYECKON CBS3H B
MOJIEKYJIax
YTIIEBOIOPOJIOB;
XapaKTepH30BaTh
3aBHCHMOCTD
PEaKLMOHHOMN
CITOCOOHOCTH
YTIIEBOIOPOIOB OT
KpPaTHOCTH KOBaJICHTHOM
CBSI3W.
XapaxkTepruzoBaTh
COCTaB, CTPOCHHE,
MPUMEHEHHE,
(uznyeckue u
XUMHUYECKHE CBOMCTRBA,
BaOKHEHIITHE CTIOCOOBI
MOJIyYEHHUS THITHIHBIX
IIpEACTABUTENICH
Pa3IMYHBIX KIaCCOB
YTIIEBOOPOIOB (METaHa,
JTaHa, dTUJICHA,
areTuieHa, OyraaueHa -
1,3, 6enzoma, TOIyoIIa).




2.3

ApoMarnueckue
YIIEBOIOPOABI

Apenbl: OeH301 U
TOJIyOJI, COCTaB,
XUMHUYECKOE CTPOCHHE
MOJIEKYI, (hU3NUecKue
U XUMHUYECKHE
CBOIiCTBa (peakuu
raJloreHUPOBAHUS U
HUTPOBAHU),
MOJTyYeHUE U
npuMeHeHue. BausHue
OeH3051a Ha OpraHu3M
yenoseka. [’
C€HETUYECKas CBSI3b
YIJIEBOIOPOIOB

2.4

IIpuponusie
UCTOYHUKU
YTJIEBOAOPOIOB
U UX
nepepaboTka

IIpupoaHbIi ras.
[TortyTHbIE HETSIHBIE
ra3sl. Hetb 1 €€
IPOMCXOXKAECHUE.
Crioco6b! nepepaboTKu
He(TH: IEPErOHKa,
KPEKUHT
(Tepmuueckuii,
KaTaTUTHYECKUN ).
[TponykThI
nepepaboTKu HEPTH, X
pUMEHEHHE B
MIPOMBITIJICHHOCTH U B
obITy. KaMeHHbIit yroipb
Y TIPOJTYKTHI €T0
nepepadoTKH.
JKCNepUMEeHTAIbHbIE

BrrsaBnsats
TEeHETUYECKYIO CBSI3b
MEXIY YIJIEBOJOPOAAMU
U IOATBEPKAATH €€
HaJIN4Ne YPaBHECHUAMHU
COOTBETCTBYIOIINX
XMMHUYECKUX Peakuuii
UCTIOJIb30BaHUEM
CTPYKTYpPHBIX (hOpMyII.
XapakTepu3oBaTh
HCTOYHUKHI
YIIIEBOIOPOTHOTO CHIPBS
(aed1b, IPUPOIHEIIL Ta3,
YTOJIb), CIIOCOOBI UX
nepepaboTKu 1
MPaKTHYECKOE
NpUMEHEHUE
MOJy4aeMBbIX [IPOAYKTOB.
Hcnone3oBaTth
€CTEeCTBEHHO-HAYYHbIC
METOABI TO3HAHU -
MpoBeIeHHE,
HaOJIoIeHNE U ONMCaHue
XUMHAYECKOTO
IKCTIEPUMEHTA
(;1abopaTopHBIE OMBITHI U
MpaKkTUYeCKUe paboThI).
CrnenoBats npaBuiam
Oe3omacHoi paboTHI B
nmabopaTopuu mpu
WCTIOJIb30BaHUN
XUMHUYECKOMN MOCYIbl U

bu6mmoreka [JOK
https://academy-
content.apkpro.ru/ru/catalog/04/10

bu6mmorekxa [JOK
https://academy-
content.apkpro.ru/ru/catalog/04/10
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MeTO/Ibl U3YUYeHUsI
BelleCcTB M UX
NnpeBpalleHuii:

* JleMoHCTpanuu:

- komnekuuu «Hedtb»
U «YTOIIbY;

- BuUAeo(dparMeHt
«Bynkanuzamus
PE3UHBI».

- JlabopaTtopHbie
OTIBITHI:

- KayeCTBEHHOE
ompezieNieHue yriepoaa
1 BOJOPO/JA B
OpTraHUYECKUX
BEII[ECTBAX;

- 03HaKOMIJICHHE C
oOpa3iamu 1acTmace,
Kay4yKOB U PE3UHBI;

- MOJEIIMPOBaHUE
MOJIEKYI
YTJIEBOJOPOAOB U

TaJIOr€HOMNMPOU3BOAHBIX.

- Ilpaktnueckue
paboTHI:

Ne 1. Ilonyuenue
ATHJIEHA U U3yYEHUE
€ro CBOMCTB.
Pacuérneie 3amaun:
- OIpeAclIeHHue

000pyIOBaHUs, a TAKXKE
MpaBUIaM OOpalleHus C
BEIIIECTBAMHU B
COOTBETCTBHH C
HUHCTPYKLUSIMH
BBITIOJTHEHHUS
71a00paTOPHBIX OMBITOB U
MPaKTHYECKUX paboT 1mo
IMOJIY4YCHUIO U U3YUCHHUIO
OpPraHUYECKUX BEILECTB.
[IpeacraBnsats
pe3yabTaThl
dKCIIepUMEHTa B popme
3alMCU YPaBHEHUH
COOTBETCTBYIOIINX
peaxknuii u genarb
BbIBOJIbI HA UX OCHOBC.
IIpoBOAUTD BEIYHMCICHHUS
JUTSL OTIpEIeTICHUS
MOJIEKYJIIPHOU
(hopMyITBI
OpraHu4ecKoro
BEIIECTBa, MO0
YPaBHEHUIO XUMHUECKOMN
peaKiuu.
CaMocCTOsATENBHO
TUTAHUPOBATH U
OCYILIECTBIISITH CBOIO
M03HABATENBHYIO
JeSITETTbHOCTB;
NPUHUMATH aKTUBHOE




MOJIEKYJIAPHON y4yacTHe B rpyIHOBOi
bopMyIBI y4eOHOU AeITeIbHOCTH
OpPraHu4ecKoro
BEIIECTBA IO MACCOBBIM
JOJISIM aTOMOB
XHMHYECKHUX
3JIEMEHTOB,;

Pacy€Thl IO YPaBHEHUIO
XUMHYECKON peaKun

Hroro mo pazueny 13

Tema 3. Kuciiopojacoaep:kaiyue opraHu4eckue coeJuHEeHHsI

[IpenenvHbie PackpeiBath cmbICH
O/IHOATOMHBIE CIIUPTHL: | U3y4aE€MbIX MOHATHUIA
METaHOJ U 3TaHOII, (BBISIBISTH UX
XAMHYECKOE CTPOEHUE, | XapaKTEepPHbIE
¢buznueckue u MIPU3HAKN),

XUMHYECKHE CBOMCTBA YCTaHAaBJIMBATh UX
(peaKHI/II/I C aKTUBHBIMU | B3aUMOCBA3b,

MeTaJIaMH, HCITOJIB30BaTh
rajJoreHOBOJIOPOAaMH, | COOTBETCTBYIOLIHE bubmmnoreka [IOK
3.1 | Coupter. deron 3 TOpeHHe), MPUMECHEHUE. | TIOHSTHUS IIPU https://academy-
BonopoHas cBs3b. OIIMCAaHNH COCTaBa, content.apkpro.ru/ru/catalog/04/10
DU3HOTOTHYECKOE CTPOCHUS U
JIeHiCTBHE METAHOJIA U npeBpalecHu
ATAHOJIa Ha OPTaHU3M OpPraHUYeCKUX
YyeJIoBeKa. COEIMHEHUIA.
MHoroatoMHbIe Hcmons30BaTh
CIUPTHI: XUMUYECKYIO
STUJIEHTIUKOIbL 1 CHUMBOJIMKY JIJIS

TIIMICPHUH, XUMHUYCCKOC | COCTABJICHUA
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cTpoeHue, puznyeckue
U XUMHUYECKHE
CBOMCTBA
(B3aumojieficTBUE CO
HIEJTOYHBIMH
MeTalJIaMH,
KaueCTBEHHAas peaklus
HA MHOTOATOMHbBIE
CITUPTHI).
duznonorunyeckoe
JeHCTBUE HA OpraHU3M
yenoBeka. [Ipumenenue
TIUIepuHa U
ATHIICHTJIUKOJIA.
®enoin. CtpoeHue
MOJIEKYJIbI, PU3NYECKUE
U XUMHYECKUE
cBoMcTBa (peHora.
ToxcuuHoCTh eHona,
€ro (PM3NOJIIOIrUYECKOE
JICCTBHE HA OPraHU3M
yenoseka. [Ipumenenne
dbenomna

3.2

Anbneruspl.
Kap6onoBeie
KUCJIOTEL.
Ci1oXHBIE

3¢upbl

Anbaeruanr:
dbopmanbrerua u
areTaabIeTHI,
XUMHYECKOE CTPOCHHUE,
buznueckue u
XHMHYECKHUE CBOMCTBA
(peakiuu OKUCIICHUS 1
BOCCTAHOBJICHMUSI,

MOJICKYJIAPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpAaIIEHHOM )
dbopMyI1 OpraHUYECKUX
BEIIECTB.
YcranaBnuBaTh
MPUHAIJIC)KHOCTD
BEIIECTB K
OTpeeIEHHOMY
KJIacCy IO COCTaBy U
CTPOEHUIO, HA3bIBATh
UX I10
CHCTEMAaTUYECKOMN
HOMEHKJIATYpE;
MIPUBOJIUTH
TPUBUATBHBIE
HA3BaHUS OT/ICITHHBIX
IIPEACTABUTENEH
KHCIIOPOJICOIePIKAIITUX
COETUHEHUN.
XapakTepru3oBaTh
COCTaB, CTPOCHHE,
MIPUMEHEHHE,
dusnueckue u
XUMHYECKHUE CBOICTBA,
Ba)KHEHIIIE CTIOCOOBI
MOJTyYEHUS] TUITHYHBIX
npeICTaBUTENeH
pa3IMYHBIX KJIACCOB
KHCIIOPOJICOICPIKALITUX

bu6mmorexa [IOK
https://academy-
content.apkpro.ru/ru/catalog/04/10
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Ka4eCTBEHHbBIE
peaxum), MoJiyueHue u
MIPUMEHEHHUE.
OIHOOCHOBHEIE
npeenbHbIe
KapOOHOBBIE KUCIIOTHI:
YKCYCHasl KHCIIOTa,
XUMHUYECKOE CTPOCHHUE,
buznIeckue u
XUMHUYECKHE CBOICTBA
(oOmue cBoicTBA
KHUCIIOT, PEaKIIs
ATepUPHUKAIIHN),
MOJIy4YEeHUE U
pUMEHEHHE.
CreapuHoBas u
OJICMHOBAS KUCIIOTHI
KaK MPeCTaBUTEIN
BBICIINX KapOOHOBBIX
KHMCJIOT. Mbl1a Kak
COJIM BBICIIIUX
KapOOHOBBIX KUCJIOT,
HUX MOIOIIEE NEHCTBHUE.
CrnoxHnble 3(upbl Kak
IIPOU3BO/IHBIE
KapOOHOBBIX KUCIIOT.
['uaponu3 cloKHBIX
a¢upoB. XKupsl kak
IIPOU3BO/IHBIE
[JIMLEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT.
I'mpponus xupos

COCIUHCHHI
(MeTaHoJa, 3TaHOIA,
rimiepuHa, GeHona,
dbopmanberuia,
aleTajabIeruaa,
YKCYCHOM KHUCIIOTHI,
TIFOKO3bI, CaXxapo3bl,
Kpaxmaa,
LIEJUTFOJIO3BI);
BBISABIIATE
TeHETUYECKYIO CBS3b
MEXy HUIMH U
MMOJTBEPKIATH €€
HaJU4Ue YpaBHEHUSIMHU
COOTBETCTBYIOIINX
XAMHYECKHUX PEaKui
C HCIOJIL30BaHUEM
CTPYKTYPHBIX (POPMYIL.
OnuceIBaTh COCTAaB,
XUMHUYECKOE CTPOCHUE
Y IPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX
3HAYCHUE JJIs
KH3HEIACATCILHOCTH
OpraHU3MOB.
Oco3HaBaTh OMACHOCTH
BO3JCHUCTBUA Ha
JKUBBIE OPTaHU3MBI
ONpeIeTIEHHBIX
OpraHUYECKUX
BCIIIECTB, IOSCHATH HA
IpUMEpPax CrocoObI




3.3

Yriesoanl

YrieBoasl: COCTaB,
KJ1accuukanms
yIIeBOI0B (MOHO-, AH-
U TIOJICaXapH/ibl).
['mroko3a - mpocTenmmii
MOHOCaXapu:
O0COOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, PU3NYECKUE
U XUMHUYECKHE
CBOIICTBA ITFOKO3bI
(B3auMoJIeHCTBUE C
ruapokcuiom meau(Il),
OKHCJICHHE aMMHUAYHBIM
pacTBOpPOM OKcUAa
cepebpa(l),
BOCCTaHOBJICHHE,
Opo’KeHHUe TIIIOKO3bI),
HAXO0XJICHHE B
pUpoJie, MPUMEHEHUE
TJTFOKO3BI,
Ouonoruyeckas pojb B
KU3HEICATSIIBHOCTH
OpraHu3Ma 4yeoBeKa.
dotocunTe3. pykro3a
KaK H30Mep TIIOKO3HI.
Caxapo3a -
MIPE/ICTaBUTENb
JUCaxapyuioB,
TUAPOIIU3 CaXxapo3bl,
HAXO0XJICHUE B IPUPOJIC
U TIpPUMEHEHHUE.
Kpaxman u nemnronosa

YMCHBIIICHUS U
MPEIOTBPALICHUS X
BPEIHOTO BO3CHCTBUS
Ha OpPraHU3M
YeNoBeKa.
Hcnonb3oBath
€CTECTBEHHO-HAYUYHbIE
METO/IbI TO3HAHUS -
MIpOBEICHHE,
HaOJIFOEHUE U
OTHCaHUe
XUMHUYECKOTO
IKCIIEPUMEHTA
(J1abopaTopHbBIE OMBITHI
U TIPAKTHYECKUC
paboThI).

CnenoBatb
npaBuiiaM 6€30MacHoi
paboThI B
naboparopuu npu
MCIIOJIb30BaHUN
XAMHUYECKOW MOCYAbI
obopymoBaHus, a
Tak)Ke TpaBUiiaM
oOparneHus ¢
BEIIIECTBAMH B
COOTBETCTBUH C
WHCTPYKIUSIMU
BBITIOJTHEHUS
71a00paTOPHBIX OIBITOB
U TMIPAaKTHYECKUX padoT
IO MOJYYCHUIO U

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/ru/catalog/04/10
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KaK MPUPOIHBIC
MOJIUMEPBI: CTPOCHHE
Kpaxmaia u
LEJUTIONO3BI,
buznvecKue u
XUMHUYECKHE CBONCTBA
Kpaxmana (TUApPOIIn3,
KaueCTBEHHAs peaKus
C MOJIOM).
JKcNnepUMeHTAIbHbIE
MeTObl H3YYeHHs
BeIeCTB U UX
npeBpPalleHHii:
JlaGopaTopHbI€ OTBITHI:
- TOpPEHHUE CIUPTOB;

- B3aMMOJICHCTBHE
TJIUIEPUHA C
runpokcuaom menu(Il);
- KaueCTBEHHBIC
pPEeaKIMK alTbJIETHI0B
(okucnenue
aMMHUAYHBIM PaCTBOPOM
okcuja cepedpa u
TUAPOKCUIOM
meau(I1));

- B3aMMOJICHCTBHE
Kpaxmala ¢ HOJOM.

- IlpakTuueckue
paboTHI:

Ne 2. CpoiicTBa
pacTBOpa YKCYCHOM

U3Y4YEHUIO
OpraHUYECKUX
BELLECTB.
[IpencraBnsaTh
pe3ynbTaThl
JKCIIEPUMEHTA B
dbopme 3anucu
ypaBHEHUU
COOTBETCTBYIOIINX
peakuuii u 1enaTh
BBIBOJIbl HA X OCHOBE.
[IpoBoauTH
BBIYHUCIICHUS JIJI51
OnpeAeeHus
MOJIEKYJIIPHOM
bopMyIibL
OpPTraHUYECKOTO
BEIIIECTBA, 110
YpaBHEHUIO
XAMHUYECKOW PEaKIUH.
CamMocTosATENbHO
TJIAHUPOBATh U
OCYILIECTBJISITh CBOIO
MMO3HABATEJIbHYIO
JIeATEITbHOCTH;
MPUHUMATh AKTUBHOE
y4acTHe B ITPyNIOBOM
yueOHOI
JIeATETbHOCTH




KHCJOTHI.
- Pacuérnsble 3anaun:

- oIpeneneHne
MOJIEKYJIAPHON
bopmyIb
OpPraHu4ecKOro
BEIIIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB
XHUMUYECKUX
DJIEMEHTOB M 10 Macce
(06beMy) MPOIYKTOB
CrOpaHus;

pacy€Thl 10 ypaBHEHUIO
XHUMHUYECKON peaKIuu

Hroro no pazneny

13

Tema 4. AzoTcoaep:kauye opranndeckue coeMHeHNs

41

AMUHEL
AMUHOKHCIIOTHI.
benku

AMUHBI: METUJIAMUH -
MPOCTEUIIIHI
IIPE/ICTaBUTENb
aMUHOB: COCTaB,
XUMHYECKOE CTPOCHHUE,
buznueckue u
XHMHYECKHUE CBOMCTBA
(peakmuuc KucIoTaMu
Y TOpEHUs),
HaXO0XJICHUE B
IpUpOJIE.
AMUHOKHCIIOTHI KaK
amQoTepHbIe
OpraHMYECKHe

PackpeiBaTh cMBICI
M3y4aeMbIX MOHATUH
(BBISIBIIAT UX
XapaKTepHbIe
MIPU3HAKH),
YCTaHaBIIMBATh UX
B3aUMOCBSI3b,
HCITOJIb30BaTh
COOTBETCTBYIOLINE
MOHSTHSI IPH
ONMCAHUU COCTAaBaA,
CTpOEHUS U
IIpEBpAILCHUI
OpraHUYECKHUX

bu6mmorexa [JOK
https://academy-
content.apkpro.ru/ru/catalog/04/10
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COCIMHCHMUS.
du3nyeckue u
XMUMHUYECKHE CBOMCTBA
aMHUHOKHCIIOT (Ha
MpUMepe TIIUINHA).
buonormyeckoe
3HAYECHHUE
amuHokucior. CHHTE3
MENTUIOB.

benku kak nmpupoaHbIe

nonuMmepsl. [lepBuynas,
BTOpUYHAS U TPETUYHAS

CTPYKTypa OEIKOB.
XHUMHYECKUE CBOMCTBA
OENIKOB: THIPOJIU3,
JieHaTypalus,
KaueCTBEHHbIE PEaKIINH
Ha OeJKu.
JKCNepUMeHTAJIbHbIE
MeTO/IbI H3YYeHHUSs
BellecTB M UX
NpeBPaLIEeHNH:

* JleMOHCTpaLuu:

- JeHarypauus OeJlKoB
NIPY HarpEeBaHUH;

I[BETHBIC PEAKIHH
0O€JIKOB

COCIUHCHMI.
Hcmons3oBaTh
XUMHYECKYIO
CHUMBOJIUKY JJIS
COCTaBJICHUSA
MOJICKYJIIPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIIEHHOM )
dbopMyI OpraHUYECKUx
BEIIIECTB.

Onpenensarsb
MIPUHAIJICKHOCTD
BEIIECTB K
OTIpE/ICIICHHOMY
KJIacCy TI0 COCTaBy U
CTPOCHUIO, HA3bIBATh
UX I10
CHCTEMaTUYECKOMN
HOMEHKJIATYpE;
MIPUBOJIUTH
TPUBUATBHBIE
HAa3BaHMS OTACIBHBIX
MpeICTaBUTEINCH.
XapakTepu3oBarthb
COCTaB, CTPOCHHE,
MIPUMEHEHHE,
dusnueckue u
XUMHYECKHUE CBOICTBA,
Ba)KHEHIIIE CTIOCOOBI
MOJTyYEHUS] TUITHYHBIX
MpeaCcTaBUTENEN




A30TCOJIEPIKAIIIIX
COeIUHEHNN
(MeTmIIaMHHAa,
TJIMIHA, OSJIKOB).
OnuceIBaTh COCTAB,
CTPYKTYpPY, OCHOBHBIE
CBOIiCTBA OEJIKOB;
MOSICHATH Ha IIpUMEpax
3HaYeHHe OEJIKOB I
OopraHu3Ma 4YejloBeKa.
Hcnonp3oBaTh
€CTECTBEHHO-HAYYHbIE
METO/IbI ITO3HAHUS -
HaOJIIOIaTh U
OIHCHIBATH
JIEMOHCTPALIMOHHBII
OKCIIEPUMEHT.
CaMOCTOSTEIIEHO
TUTAHUPOBATH U
OCYIIECTBIISATH CBOIO
MO3HABATEIBHYIO
JIEITENHHOCTE,
MIPUHUMATH AKTUBHOE
y4acTue B TPYIIOBOM
yueOHOI
JIeITeIbHOCTH

Hroro no pazneny

3

Tema 5. Boicokomoieky /IsipHbIe cOeIUHEeHHS




5.1

ITnactMmaccsl.

Kayuyxu.
Bomokna

OCHOBHBbIE TOHATHS
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, CTEIICHb
MOJIMMEpPU3aLIH,
CpenHsIsl MOJIEKYJIsIpHas
Macca. OCHOBHbIE
METO/bl CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUH -
MOoJIMMEpU3aLUS U
MOJIMKOHACHCAIHSI.
IT;macTmaccer
(monMATUIIEH,
MTOJIUTTPOTTUJICH,
MTOJIMBUHUJIXJIOPUI,
TTOJTUCTHPOIN).
Harypanensliii u
CUHTETUYECKUE
Kay4qyKHu
(OyTagreHOBBIH,
XJIOPOTIPEHOBBIN U
U30MPEHOBBIH).
BonokHa: HaTypanbHbIE
(XJIOTIOK, 1IEePCTh,
MIENK), UCKYCCTBEHHBIE
(ameTaTHOE BOJIOKHO,
BHCKO03a),
CUHTETUYECKHE

Bianets nuzydaempiMu
XUMHUYECKUMHU
HOHSTHAMM:
PacKpbIBaTh CMBICT
W3Yy4aeMbIX TOHATUH U
IIPUMEHATH 9TH
MIOHSTHS IIPU
OIMCAHUU COCTaBa U
CTPOECHUS
BBICOKOMOJIEKYJISIPHBIX
OpraHMYEeCKHUX
BEULIECTB, VIS
00BsICHEHUS
OTIENBHBIX (PAKTOB U
SIBJICHUU.
Hcnonb3oBath
XUMHUYECKYIO
CUMBOJIUKY JJIst
COCTaBJICHUS
CTPYKTYPHBIX (hopMyI
BEILIECTB U YPABHEHUI
peakuui
MOJIMMEPHU3ALUU U
MOJINKOHICHCALIHH.
OnuceIBaTh COCTaB,
CTPOEHHUE, OCHOBHbIE
CBOICTBa Kay4yKOB,
Haunbosee
pacnpocTpaHEHHBIX
BUJIOB IIJIacTMacc,
BOJIOKOH; IIPUMEHEHUE
B Pa3JIMYHBIX

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/ru/catalog/04/10
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(KarmpoH U J1aBcaH).
JKcnepuMeHTAIbHbIE
MeTOoAbl HU3YUeHHs
BelleCTB U UX
NnpeBpalleHuii:

* JleMOHCTpaluu:

- O3HAKOMJICHUE C
o0pa3amMu IpUpOTHBIX
U UCKYCCTBEHHBIX
BOJIOKOH, ILJIaCTMacc,
Kay4qyKoB

OTpacsx.
Hcmons3oBaTh
€CTECTBEHHO-HAy4YHbIE
METObI IO3HAHHUS -
HaAOJIFONATh U
OITKCKLIBATh
JIEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazueny 2
OBLLEE

KOJIMYECTBO 35
YACOBIIO

[NPOTPAMME




11 KIIACC

KoanuyecTBO 4acos

HanmenoBanu Kountp
Ne Ipakr OCHOBHBIE BH/IBI
€ pa3iesioB H 0 IIporpaMmHoe dueKkTpoHHbIE (LM POBbLIE)
n/ Bceer u JAeATeILHOCTH
TeM JbHBIE coJepraHue o0pa3oBaTejibHbIE PeCypChl
n 0 qyecKHe o0yvyawmuxcst
NPOrpamMMbI padot
padoThbI
bl
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
XUMHUYECKUH PJIEMEHT. PackpsiBaTh cMBICT
AtomMm. CocraB aroma, U3Yy4aeMbIX [TOHATUHI
M30TOIBI. DJIEKTPOHHAS (BBISBJIATH UX
000J10YKa. XapaKTEepPHBIC
DHepreTuyeckue ypoBHHU, | MPU3HAKH),
MOYpPOBHU. ATOMHBIE yCTaHaBIMBATh UX
Crpoenue op6uranu, 8-, p-, 3-,/- B3aUMOCBSI3b.
aTOMOB. aneMeHThl. OcoOeHHOCTH | PackpbIBaTh CMbICT
ITepronnyecku pacpeneneHus NIEPUOJIUYECKOTO Bu6miorexa 1{OK
1 3aKOH U 3JIEKTPOHOB MO 3akoHa /J[. U.
p A https://academy-
1.1 | Ilepuoauueckas 3 opOHTaNIsAM B aTOMax Menpeneesa u
content.apkpro.ru/ru/catalog/04/
cucTeMa MaJIbIX ¥ OOJIBIIIHIX JIEMOHCTPHPOBATH 1
XUMHYECKUX MEePUOJIOB. DJIEKTPOHHASL | €ro ==
snemenToB /I, KOH(UTYpaIys aTOMOB. CHUCTEMATU3UPYIOILY

U. Menneneena

[Tepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XHUMUYECKHX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b
MePUOIUYECKOTO 3aKOHA
u [lepuonuueckon
CHCTEMBI XMMHYECKHX

10, 00BSCHUTENbHYIO
Y TIPOTHOCTHYECKYIO
GbyHKIUH.
XapakTepu3oBaTh
IEKTPOHHOE
CTPOEHHUE aTOMOB
XUMHUYECKUX
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AJIEMEHTOB C
COBPEMEHHOM TeopHuei
CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB
XUMHUYECKHX JIEMEHTOB
1 00pa3yeMbIX UMHU
MPOCTHIX U CI0XKHBIX
BEILECTB [0 Tpynnam 1
nepuoiaM. 3HaueHHe
MEPUOIUYECKOr0 3aKOHA
Y CUCTEMbI XUMHYECKUX
anemenTtoB J[.W.
MeneneeBa B pa3BUTHH
HayKH.
JKcnepuMeHTaIbHbIE
METO/Ibl U3YUYEeHUsI
BelleCTB M UX
NpeBpaLeHU:

* JleMoHCTpanuu:

Buaer Tadmuig
«leproanueckas
CHUCTEMa XUMUYECKUX
anemenToB ..
MenneneeBa»

31eMeHTOoB 1-4
MIEPUOJIOB, UCIOJIB3YS
noustus 8-, p-, 3-
JNEKTPOHHbBIE
opOuTanm,
JHEPreTHYeCKUe
ypoBHH. OOBSACHATH
3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB
XUMHYECKHX
AJIEMEHTOB M UX
COETUHEHUH I10
MIepPHOJIaM U TPYIIIIaM
[Tepuonnueckon
cucremsl []. U.
Menneneena

1.2

Crpoenue
BEIIIECTBA.
Mmuoroo6pasue
BCILIECTB

Crpoenue BenecTsa.
XUMHYECKas CBA3b.
Bune! (koBaneHTHas
HENoJIsIpHasl U MOJIIpHas,
HWOHHAs1, METaJUTYeCKast)
Y MEXaHU3MBbI

PackpsiBath cMbICT
HW3y4aeMbIX MOHSATUN
(BBIIETATH UX
XapaKTepHBbIE
IIPU3HAKN) U
MIPUMEHSTH 3TU

but6mmoreka [IOK
https://academy-

content.apkpro.ru/ru/catalog/04/

11
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00pa3zoBaHus
XUMUYECKOHU CBS3U
(oOMEHHBIN U TOHOPHO-
AKIICTITOPHBIN ).
Bonoponnas cBs3b.
BaneHTHOCTB.
DIIEKTPOOTPULIATETBHOCT
b. CTeneHb OKUCIICHHUS.
Katnonsl 1 aHUOHBI.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTpOEHHUsI. 3aKOH
MOCTOSIHCTBA COCTaBa
BeIlleCTBA. THIIBI
KPUCTAJUTHYECKUX
pELIETOK U CBOMCTBA
BEIIECTB.

ITonsiTHE O TUCTIEPCHBIX
cucremax. Mctuanbie
PacTBOPBI.
KonnuectBeHnbie
XapaKTEePUCTUKH
pacTBOpoB (MaccoBast
JI0JISI BEIlleCTBA B
pacTBoOpe).
Knaccudukanus
HEOPraHUYECKHUX
COCIMHECHU.
Homenkiarypa
HEOPraHUYECKHUX
BEILECTB.

MOHATHSI IPU
OITMCAHMH COCTaBa U
CTPOCHHUS BEIIECTB,
U1 OOBACHEHUS
OTJIENBbHBIX (PAaKTOB U
SIBJICHHI.
Onpenensarb BUIbI
XAMHUYECKOH CBA3U
(KOBaJICHTHOM,
HOHHOH,
METaJNIMYSCKOM,
BOJIOPOJIHOM) B
COCIMHEHMSX ; TUII
KPUCTaJUIMYECKOU
peLETKU
KOHKPETHOTO
BEIIECTBA.
Ornpenenarpb
BaJICHTHOCTbH M
CTEICHb OKHMCJICHUS
XUMHYECKUX
9JIEMCHTOB B
COCIMHEHUAX
Pa3IMYHOTO COCTAaBa.
[IpoBoauTh
BBIYMCJICHHS C
HCIIOJIb30BaHUEM
MMOHSATHUS «MaccoBast
JIOJIS BEIISCTBA B
pacTBope».

Bnanets
M3y4yaeMbIMU




JKcnepuMeHTAIbHbIE
MeTO/Ibl M3Y4YEeHUS
BeLeCTB M UX
NnpeBpalleHuii:

* JleMoHCTpanuu:

- MOJIeNH
KPUCTAJUTHUYECKUX
PEIIETOK.

* Pacu€rHbie 3a1aun:

- pacuerTsl ¢
HCIIOJIb30BaHUEM
MIOHSITUS «MAcCOBast JOJIs
PacTBOPEHHOTO
BEIIIECTBAY

1.3

XUMHUYECKUE
peakuuu

XuMuyeckas peakuus.
Knaccudukanms
XUMHYECKHUX PEAKIIUN B
HEOPraHUYECKOU 1
OPraHUYEeCKOW XUMHH.
3aKOH COXpaHEHUsI
MaccChl BELIECTB; 3aKOH
COXpaHEHHUs U
IIPEBPALICHUS] SHEPTUU
IIPY XUMHYECKHUX
peaxkusx.

CKopocTh peakuuu, ee
3aBHCHUMOCTH OT
pa3IuYHbIX (PAaKTOPOB.
OOpaTtuMble peakIuy.
XUMHUYECKOE
paBHOBecue. PakTOPBHI,

XUMHYECKUMHU
MTOHSTHSIMH.
OOBACHATH
3aBHCUMOCTD
CKOPOCTH
XUMHUYECKON PEeaKIuu
OT pa3JIMYHBIX
(hakTOpOB.
Onpenenars
XapakTep CMEIICHUS
XAMHYECKOTO
paBHOBECHS B
3aBUCHMOCTH OT
BHEIIHETO
BO3JICUCTBUS
(mpunun Jle
[Tarense).
CocTaBisaTh
YpaBHEHUS peaKni
pa3IUYHBIX TUIIOB;
MOJIHBIE U
COKpAaIIEHHbIE
YpaBHEHUS peaKkIun
HOHHOT0 OOMEHA,
YUUTBIBAs YCIIOBUS,
MIPH KOTOPBIX ATH
peakuuu UayT 10
KOHIIA.
Hcnons3oBaTh
€CTEeCTBEHHO-
Hay4HbIE METO/bI
IMO3HAHHUS -

bu6nuoreka [IOK
https://academy-
content.apkpro.ru/ru/catalog/04/
11
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BIIUSIONINE HA COCTOSTHUE
XUMHUYECKOTO
paBHOBECHS.

[Tpuniun Jle [larensbe.
DNIEKTPOAUTHYECKAS
nuccormanus. CHiibHbIE
U cJ1a0ble AJIEKTPOJIUTHI.
Cpena BOAHBIX
PacTBOPOB BEIIIECTB:
KHCJIast, HEUTpajbHas,
menoyHasi. BomopoaHslii
nokazatenb (pH)
pactBopa. Peakuuu
HOHHOTO OOMEHa B
OPraHUYeCcKOr U
HEOPraHUYECKOW XUMUHU.
OKHUCIHUTENBHO-
BOCCTAaHOBUTEIIHHBIE
peakuuu. [lonstue 06
AJIEKTPOJIN3€E PaCIJIaBOB
1 PacTBOPOB COJIEH.
IIpumeHeHne
AIEKTPOIIN3A.
JKcnepuMeHTAIbHbIE
MeTO/Ibl U3Y4YeHUsI
BeIeCTB M UX
NpeBpaleHu:

* JleMOHCTpanuu:

- pa3yoXeHue nepokcuIa
BOJIOPO/ia B MPUCYTCTBUHU
KaTaJIn3aTopa.

MIpOBE/ICHUE,
HAOJIFOICHUE U
OIHCaHue
XUMHYECKOT0
JKCIIEPUMEHTA
(IeMoHCTpaMOHHbIE
1 1abopaTopHbIe
OTIBITHI,
MPAKTHYECKHE
paboThI): O
OTIPEICTICHUIO CPEJIbI
BOJIHBIX PacCTBOPOB
BEILECTB, PEAKLIUN
HOHHOTr0 oOMeHa,
BIIMSTHHIO Pa3JIMIHBIX
(hakTOpoB Ha
CKOPOCTh pEaKIuil.
CnenoBath mpaBuiiaM
MOJTb30BAHUS
XUMHYECKON MOCYAO0MN
1 1a00paTOPHBIM
000pyI0BaHUEM.
[IpencraBnsaTe
pe3yabTaThI
XUMHUYECKOTO
HKCIEPUMEHTA B
dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOLINX
pEaKUHUii U 1eN1aTh
BBIBOJIBI HA UX
OCHOBE.




* JlaGopaTopHbI€ OTIBITHI:
- IPOBEJCHUE PEAKLIUI
MOHHOTO 00OMeHa;

* OmpeneseHue Cpeibl
pacTBOPOB BEILLECTB C
MIOMOILIBIO
YHUBEPCAIbHOTO
UHMKATOpA.

* Ilpaktnueckue
paboThI:

No 1. Biustnue
pa3nuYHBIX (PaKTOPOB HA
CKOpPOCTb XUMHUYECKOU
peaxkuuu.

* Pacuérnnie 3a1a4n:

- pacdeTsl o
YPaBHEHUSAM XUMHUUYECKHUX
peaxkiuuii, B TOM 4HCIe
TEPMOXUMHUYECKHE
pacy€Tsl

[IpoBoauTh
BBIYHCIICHHUS 110
YPaBHEHUSIM
XUMHUYECKUX
peakuuii, B TOM
quclie
TEPMOXHUMHUYECKUE
pacyEThl

Hroro no pazneny

13

Tema 2. Heopranuuec

Kasd XuMus

2.1 | Metajuibl

Merael. [lonoxenne
METAJIJIOB B
Ilepuonnueckoi cucreme
XUMUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIOUEK
aTOMOB METAJIJIOB.
OO6mue ¢puzndeckue

PackpeiBath cMBICT
M3y4aeMbIX MOHSATUI
(BBIIETATH UX
XapaKTepHBIC
MIPU3HAKU) U
MIPUMEHSTH 3TH
TIOHATHUS TIPU
OITMCAHMM COCTaBa U

bu6nuoreka [IOK
https://academy-
content.apkpro.ru/ru/catalog/04/
11
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CBOMCTBA METAJLIOB.
[IpumeHeHne METaIIOB B
OBITY, IPUPOJIC U
TexHuke. CIuiaBsbl
METAaJIJIOB.
DJIEKTPOXUMHUYECKUHN PsiJT
HaANPSDKEHUN METaJUIoB.
O61re crnocoobl
MOJIyYEHUS] METAIIJIOB.
Koppo3us metanios.
CriocoOblI 3aIIUThI OT
KOPpO3UH.

OO01as xapakTepucTUKa
METaJUIOB TJIaBHBIX
noarpynn (1 A-rpynmna,
HA-rpymnmna)
[Tepuoanueckoit
CHUCTEMbI XUMHYECKUX
AJIIEMEHTOB. AJIFOMUHUM.
AmM@oTtepHble cBOMCTBa
OKCH/JIa ¥ THJIPOKCHA
ATIOMUHHS.

OO61as xapakTepucTUKa
METAJIJIOB TOOOYHBIX
noarpynn (b-rpymm)
ITepuoanueckoit
CHUCTEMbI XUMHUYECKHUX
AJIEMEHTOB: ME/b, [INHK,
XpOM, XKeJe30.
Baxkueiinue coequHEeHUSA
METaJIJIOB (OKCHJIBI,
TUAPOKCHUBI, COJIH).

CTPOCHUSI BEILIECTB,
U1 OOBACHEHUS
OTJEIbHBIX (PAaKTOB U
SIBIICHUH.

OO0BSICHATE 001IIHE
3aKOHOMEPHOCTH B
M3MEHCHUH CBOWCTB
3JICMEHTOB -
METAaJIJIOB U UX
COCTUHEHUH C
y4€TOM CTPOCHUS UX
ATOMOB U ITOJIOKCHUS
B [lepronnueckon
CHCTEME XMMHYCCKUX
anemeHToB Jl. U.
Meneneena.
XapakTepru3oBaTh
(omuceiBaTh) oOLIHE
XHMUYECKHE
CBOMCTBA METAJLJIOB,
UX BaXHEHIITIX
COCIUHCHH,
TTOATBEPIKIAst ATO
OIIHCAaHHE
puMepaMu
ypaBHEHUH
COOTBETCTBYIOIINX
XUMUYECKHUX
peakuuii;
MPUMEHEHHE
MECTaJIJIOB B
pa3IUYHBIX 00JACTSIX,




JKcnepuMeHTAIbHbIE
MeTOAbI H3y4YeHUs
BellecTB U UX
NnpeBpalleHuii:
JleMoHCTpamuu:

- KoJuteKIus «MeTasisl U
CILJIaBBI».

* JIaBopaTOpHBIE OIIBITHI:
- B3aUMOJICUCTBUE
TUAPOKCH]IA AJTFOMUHHUS C
pacTBOpaMH KUCJIOT U
LIEI0YEH;

- Ka4YCCTBCHHBIC
pEeaKIy Ha KaTUOHBI
METaJIJIOB.

- IIpaxtuueckue
paboTHI:

No 2. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1Mo TemMe
«MeTtauibiy.

* Pacuérnnie 3a1aum:

- pacueThl Macchl
(oOBbema, KomruecTBa
BEILECTBA) MPOJIYKTa
peakifu, €Ciii OJHO U3
BEIIIECTB JaHO B BUJE
pacTBopa ¢
OIIPEAETEHHON MAaCCOBOM
JIOJIEW PaCTBOPEHHOTO
BEIIIECTBA

a Takxke
UCIIOJIb30BAHUE UX
JUISL CO3/1aHUS
COBPEMEHHBIX
MaTepHUaJioB U
TEXHOJIOTUM.
OnuceIBaTh CrIOCOOBI
3allUThl METAJVIOB OT
KOPpPO3HH.
PackpriBath
CYIIIHOCTh
OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHBIX
peakiuii
MOCPEICTBOM
COCTaBJICHUS
3JIEKTPOHHOTO
OanaHca 3TUX
peakuuit. [IpoBoguts
peakuuu,
TTOATBEPKIAIOIINE
XapaKTepHbIE
CBOMCTBA N3y4aeMbIX
BEILIECTB,
pacro3HaBaTh
OIIBITHBIM ITyTEM
HWOHBI METAIJIOB,
MPUCYTCTBYIOIINE B
BOJIHBIX PacCTBOPAX.
Hcnonb3oBars
€CTECTBEHHO-
Hay4HbIE METO/bI
TTO3HAHMUS -




MIpOBE/ICHUE,
HaAOJIFOICHUE U
OIHCaHue
XUMHYECKOT0
HKCHEPUMEHTA
(IeMoHCTpaMOHHbIE
1 1ab0opaTOpHBIC
OTIBITHI,
IPAKTUICCKHE
paboThI).
[IpencraBnsaTe
pe3ynbTaThl
XUMHYECKOTO
JKCIIEPUMEHTA B
(dhopme 3anmcu
ypaBHEHUH
COOTBETCTBYIOIIUX
peaxiuii u nenartb
BBIBOJIBI HA UX
OCHOBE.

CnenoBath mpaBuiiaM
MOJIb30BaHUS
XAMHYECKON MOCYA0MN
1 1a00paTOPHBIM
000opyI0OBaHUEM.
IIpoBonuTh
BBIYHCIICHUS TIO
yYpaBHEHUSM
XUMHYECKHIX
peaKuuii.
CamocrosTenpHO
IJIAaHUPOBATh U
OCYIIECTBIISITH CBOIO




M03HABATEJIbHYIO
JeSITeNIbHOCTD;
IPUHUMATh AKTUBHOE
y4acTue B rpynmnoBOn
yaeOHOMU
JeSITeNIbHOCTH

2.2

HewmeTramnsl

Hewmeramnsl. [Tonoxenue
HEMETaJUIOB B
Ilepnonnueckoi cucreme
XUMUYECKHUX JIEMEHTOB
J.1. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToMoB. OU3NYECKUE
CBOICTBA HEMETAJJIOB.
ANI0TpOnusl HEMETAIIOB
(Ha mpuMepe KUCIopo/a,
cepsl, pocdopa u
yriaepoaa). XuMHYeCKHe
CBOMCTBA BaKHEUIITUX
HEMETAIJIOB (TaJIOTE€HOB,
cepsl, a3oTa, Gocdopa,
yIJepo/ia U KpEMHHS).
OKcuibl HEMETAJIOB.
Kucnoponcoaep:xarne
KUCIO0ThL. Bomopoansie
COCTMHEHUST HEMETAJIOB.
JKCnepUMeHTAIbHbIE
MEeTO/IbI U3YUYeHUsI
BeIeCTB M UX
NpeBpaLleHui

* JleMoHCTpanuu:

PackpsiBaTh cMbICT
M3y4aeMbIX MMOHITUI
(BBIIENATH UX
XapaKTepHbIC
MIPU3HAKH) U
NPUMEHSTD 3TU
HOHATUS [TPU
ONMCAHUU COCTABA U
CTPOEHUSI BEILIECTB,
JUIsE OO BSCHEHUS
OTJIENbHBIX (PAKTOB U
SIBIICHUU.

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJIJIOB M UX
COEIMHEHNH C
Y4ETOM CTPOECHUS UX
ATOMOB H TIOJIOKEHHUSI
B [lepnoanueckom
CHUCTEME XUMUYECKUX
anemenTtoB Jl. U.
Menneneesna.
XapakTepu3oBaTh
(ommchIBaTH) OOIIHE

bu6nuoreka [IOK
https://academy-
content.apkpro.ru/ru/catalog/04/
11
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- 00pa3Iipl HEMETAJJIOB;
- B3aMMOJEICTBHE MeIN
C a30THOM KUCIIOTOM
pa3IMYHON
KOHI[EHTPAIUH.

- JlaGopaTopHbie
OTIBITHI:

* - KQUeCTBEHHBIC

pC€aKIMy Ha aHWUOHBI U
KaTHuOH aMMOHUsI.

* [IpakTuyeckue paboOTHI:

Ne 3. Pemienue
HKCIEPUMEHTAIbHbIX
3aJa4 1o TeMe
«Hemeraiby.

* PacuérHple 3amaun:

- pacueTsl Macchl
BEIIEeCTBA UM 00beMa
ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA,
Macce Ui 00beMy
OJTHOTO U3 YYaCTBYIOIINX
B PEaKIINH BEIECTB;
pacueTsl Macchl (00bema,
KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIIECTB
UMeeT IpUMeCH

2.3

CBs3b
HEOPTaHWYECKU

Heopranuueckue u
OpraHUYeCKHUEe KUCIIOTHI.

XHUMUYCCKHEC
CBOICTBa
HEMETAaJIJIOB, UX
BOKHEHUIITHUX
COCIUHECHHH,
MOATBEPKIAsl 3TO
OIIMCaHHUE
npuMepaMmu
ypaBHEHUH
COOTBETCTBYIOIINX
XUMHUYECKHUX
peaKIuu.
XapakTepru3oBaTh
BIIMSTHUC HEMETAIIJIOB
" UX COCAUHCHUU Ha
JKUBBIE OPTaHU3MBI;
OITHCKLIBATh
MIPUMEHEHUE B
pa3IUYHBIX 00JIACTAX
MIPAaKTHYECKON
JEeITeIbHOCTU
YyeJioBeKa.
[TonrBepxnath
CyILIECTBOBaHUE
TCHETUYCCKON CBS3U
MEXKITY
HEOPraHUYECKUMHU
BEIISCTBAMHU C
IIOMOILBIO YPAaBHEHUI
COOTBETCTBYIOIINX
XHMUYCCKHUX
peaKuuii.

bu6nuoreka [IOK
https://academy-
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X A
OpraHUYECKUX
BEILIECTB

Heopranuueckue u
OpraHHyYecKue
ocHOBaHUsA. AMOTEpHBIE
HEOpPraHUYeCcKue 1
OpraHHyYecKue
COETUHEHUS.
['enernyeckas cBs3b
HEOPraHUYECKUX U
OpPraHHYECKUX BEIIECTB

PackpsiBathb
CYILIHOCTh
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii
OCPEICTBOM
COCTaBJICHUS
ANEKTPOHHOTO
OanaHca 3TUX
peaxiuii. [IpoBoauTh
peaxiuu,
MOJITBEP K IAIOLIUE
XapaKTepHbIC
CBOMCTBA N3y4aeMbIX
BEILIECTB,
pacrno3HaBaTh
ONBITHBIM IIYTEM
AQHUOHBI,
MPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpAX.
Hcnonb3oBars
€CTECTBEHHO-
Hay4YHBIC METOJIbI
MO3HAHUS -
MPOBECHUE,
HaOIoIeHue 1
OMnucaHue
XUMHUYECKOTO
JKCIIEPUMEHTA
(memMoHCTpanMOHHBIE
1 J1abopaTopHbIE
OTIBITHI,

content.apkpro.ru/ru/catalog/04/

11



https://academy-content.apkpro.ru/ru/catalog/04/11
https://academy-content.apkpro.ru/ru/catalog/04/11

MIPAKTUIECKHE
paboThl).
[IpencraBnsate
PE3yNIbTaThI
XUMHYECKOT0
JKCIIEPUMEHTA B
dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIUX
peakiuii u nenartb
BBIBOJIbI HA UX
ocHoBe. CreoBaTh
npaBuIam
MOJIb30BAHUS
XUMHYECKON MOCYAO0MN
1 1a00paTOPHBIM
000pyI0BaHUEM.
[IpoBoauTH
BBIYHCIICHUS TI0
YPaBHCHUSIM
XUMHUYECKHIX
peaKuuii.
CaMOoCTOSITETHHO
IJIAHUPOBATH U
OCYUIIECTBIISITH CBOIO
MMO3HABATEIHHYIO
JeSATEIbHOCTD;
MPUHUMATh aKTUBHOE
y4acTHE B TPYIIOBOM
yueOHOU
NEesATETbHOCTH




Hroro no pazneny

17

Tema 3. X¥MMHUA U KU3Hb

3.1

XUMHUS U )KU3Hb

Ponp xumnu B
obecrieueHUH
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MHIIEBON 0€30I1aCHOCTH,
pPa3BUTHUN MEIHIIHHEIL.
ITonsiTHe 0 HAyYHBIX
MeToAax ITO3HAHHUSA
BEIIECTB U XUMUYECKHX
peaKIui.
[IpencraBnenus o6
00X HAayYHBIX
MPUHIIAIIAX
MIPOMBIIIJICHHOTO
MOJTyYEHUs BaKHEHIIINX
BelIecTB (Ha mpUMepax
MPOM3BOJICTBA AMMHAKa,
CEpPHOM KHUCIOTBHI,
MeTaHoJa).

UYenosek B Mupe
BEII[ECTB, MaTEPUAJIOB U
XUMHYECKUX PEAKIUM:
XUMHUS U 3]I0POBbE
YeJI0BEKa; MpaBuia
HCIIOIL30BaHUS
JICKapPCTBEHHBIX
MpenapaToB; MpaBuiia
0e30macHoro
HCIIOJIb30BaHMS

PackpsiBath posib
XUMUU B PEIICHUHN
SHEPreTUYECKUX,
CBIPBEBBIX U
9KOJIOTMUYECKUX
npobiem
YeJI0BEYECTBA,
OTHCHIBATH OCHOBHBIE
HarpaBJICHUs
pa3BUTHS
XUMHYECKON HAYKU U
TEXHOJIOTHH.
[IpumensTH MpaBuIa
6e30macHoro
oOparteHus ¢
BEILIECTBAMH,
HCIIOb3YEMBIMU B
MOBCEHEBHOM
YKU3HH, TPaBUJIA
TIOBEJICHUS B LIEIISAX
cOepeKeHUst
3/10pOBbS U
OKpYy>Karoleu
MIPUPOJTHOM CPEJIbI;
TMOHUMATh BpPE/
(omacHOCTB)
BO3JICUCTBHUS HA
YKUBbIE OpTraHU3MBbI
OnpeIeTICHHBIX

bu6nuoreka [IOK
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IIpenapaToB ObITOBOM
XHMMHH B ITIOBCEIHEBHOM
JKU3HH. beiTOBas
XHUMHUYECKas
IPaMOTHOCTh

BEILIECTB CMBICIT
nokazareis ITJK,
HOSICHSITH Ha
pUMepax Crocoobl
YMEHbILICHUS U
IPEIOTBPALICHUS X
BPEIHOTO
BO3JIEUCTBUSL.
AHanu3upoBath U
KPUTHYECKH
OILICHUBATh
uHdopmaruto,
CBSI3aHHYIO C
XUMHYCCKHUMH
MpoIeccaMu U X
BITUSTHUEM HA
COCTOSIHHE
OKpYKaroIIeH Cpebl.
Hcnonb3oBars
MTOJTy9ICHHBIC 3HAHHUSI
Y TIPEJICTABJICHUS O
chepax
NESATSIILHOCTH,
CBSI3aHHBIX C HAYKOH
Y COBpEMEHHBIMU
TEXHOJOTHSIMH, KaK
OCHOBY ISt
OpHUEHTAIINH B
BbIOOpE CcBOEH
Oymymieit
npodeccroHabHOM
JeSTEIbHOCTH.




[IpuHuMats ygactue
B 00CYXICHUHU
npobieM
XUMHYECKOH U
3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO
TIO3UIIHUIO TIO
npobieme u
npeasarath
BO3MOJKHBIE ITyTH €€
penIeHus

Hroro no pazaeny S)
OBILEE

KOJIMYECTBO 35
YACOB IIO

[NPOTPAMME




CIIOCOBBI OHEHKHA JOCTUXEHUA YYHAIIUMHUCA
IHJIAHUPYEMBIX PE3YJIbTATOB

B coorBercTBUM € TpeOOBaHMSIMM CTaHAAPTA MO XMMHUU MU BBIOpAHHBIX M3 (heAepalbHOrOo
CHHCKa yYeOHUKOB YUUTEIb XMMUU BO BPEMs IIPOBEPKU M KOHTPOJISL 3HAHUHN 110 TIPEAMETY MOXKET
OPUEHTUPOBATHLCS HA CIEAYIOLUIUE YPOBHH.

IlepBblii YpOBEHb - PeNnPOAYKTUBHBIN. BbIogHEHHE ydanuMUCs 3aJaHUil 3TOTO YPOBHS
OMUPAETCS] B OCHOBHOM Ha MaMsATh. [[oOCTHKEHHE 3TOT0 YPOBHS MPEIO0JIAraeT y yUaluxcs:

- 3HaHWE Ha3BaHUU OTACIBHBIX XUMHWYCCKUX 3JIEMCHTOB, BEIICCTB U peaKuHﬁ;

- YMEHHUE YCTHO WJIM MUCHbMEHHO OTKCHIBATh XUMUYCCKHE (DAKThI, TOHSATHUS WU SIBICHUS
(peakiun);

- IMOHUMAaHWE POJIM, 3HAYCHUS WJIM IPUMEHEHHUS OTACIbHBIX XUMHUYECKUX BEIIECTB WUJIU
peaKuii;

- IIPUMCHCHHEC XUMHUUYECKON CUMBOJIMKH - XUMHUUYECKHUX 3HAaKOB, (bOpMy.]'I n ypaBHeHHﬁ;

- 3HAHUEC HCKOTOPBIX UCIIOJIb3YCMBIX B XUMHUHU HpI/I60pOB, YMCHHC CO6I/IpaTI> HpOCTCfII.HHG
N3 HUX W UCIIOJIB30BATh IIPU BBIMTOJIHCHUH XUMHUYCCKOI'O SKCIICPUMCHTA.

Jns npoBepku 3HAHUKW W YMEHUH, COOTBETCTBYIOIIMUX IEPBOMY YPOBHIO, HCIOJIb3YETCS
PEeTpONYKTUBHBIM BUJ 3aJaHUM, TPEANOaraloliiii BOCIPOU3BEACHUE YUYAIIUMUCS OTACIBbHBIX
3HaHUW W ymeHuid. I[IpoBepka mepBOro yYpoBHsSI 3HAHHUIl JIETKO OCYIIECTBIsIETCS (QopMamMu
aBTOMATHU3UPOBAHHOTO y4ETa.

Bropoii ypoBeHb - NPOAYKTUBHBIN. [lOCTH)KEHHE 3TOTO YPOBHS MPEANOJIATAET Y yUalUXC:

- IIOHMMAaHUC (bOpMy.]'II/IpOBOK BaKHEHUIIINX XUMHYECKHX HOHHTHﬁ, 3aKOHOB, TeOpI/Iﬁ n
MNPUMCHCHHUC UX B AHAJIOTHYHBIX CUTYallUIX,

- YMCHHEC YCTAHABJIMBATH B3aUMOCBA3b MCKAY COCTAaBOM, CTPOCHHUCM H CBOMCTBaMH
XUMHUYCCKUX BCHICCTB,

- YMCHHC MPOBOAUTH PaCUCThI 10 XUMHUYCCKUM Q)opMynaM " YPAaBHCHUAM;,

- YMEHHUE CaMOCTOSATEIBbHO MPOBOAUTh XUMHUYECKUH DKCIEPUMEHT [0 HHCTPYKLUHU
yueOHHUKa WIH [0 YKa3aHUIO YUUTENS U PUKCUPOBATH €r0 Pe3ysbTaThl.

Jlist mpoBepKM yMEHUS MMPUMEHSTh 3TH 3HAHUS B Y4eOHOM MpaKTHKE UCTIONB3YIOTCS 3aaHus,
BBITIOJITHEHHE KOTOPBHIX BO3MOXKHO HE TOJHKO HA OCHOBE MaMSsITH, HO M HA OCHOBE OCMBICIICHUS.
[TosTOMy Hapsiny C MCHXOJOTHYECKOH olepanueidl BOCIPOU3BENEHUS IIMPOKO HCIOJIb3YIOTCS
y3HaBaHWE W sBIeHWE TmepeHoca. [l BBITONMHEHWS TaKuX 3aJaHuid Tpelyercs Ooiee
HANPSDKEHHAsT MBICIIUTENbHAST ACSITENbHOCTh YYalllUXCsl, YeM TpU BBIOJHEHUU 3a/laHuil Ha
MIEPBOM YPOBHE.

Tperuii ypoBeHb - TBOpPYeCKMHM. JlOCTH)KEHME OTOr0 YpPOBHS MPEANOJAraeT Yy
YYaIIUXCs: YMEHHUE TTPOTHO3UPOBATh CBOMCTBA XMMHUYECKHMX BEIIECTB HAa OCHOBE 3HAHUS 00 HMX
COCTaBe U CTPOCHHUH U, HA00OPOT, MPEINOoIaraTh CTPOSHUE BEIIECTB HA OCHOBE UX CBOMCTB;

- ITIOHUMaHHEC q)aKTOpOB, MO3BOJIAIOINUX  YIOPABJIATE XUMHUYCCKUMHU  PCAKIHUAMU
(CKOpOCTBIO, HaIlpaBJICHUEM, BBIXOAOM HpOI[}IKTa);

- YyMEHUE NPOEKTUPOBATh, OCYIIECTBIATh XHUMHUYECKHH OJKCIIEPUMEHT, a TaKkKe
(buKcUpoBaTh U AHAIU3UPOBATH €TO PE3YNIbTATHI;

- YMEHHE OpPUEHTHUPOBATHCS B TIOTOKE XWUMHUYECKOW WH(GOPMALUU, ONPEILISTh
WCTOYHHKN HEoOXoauMon uH(OpMAaIuu, MojaydaTh €€, aHaJIM3UPOBaTh, JE/IAaTh BHIBOJLI Ha €€
OCHOBE U TPEJICTABIIATH B COOTBETCTBYIOIIEH (hopme;



- yYMEHHE 0CO3HABaTh BKJIAJ XUMHUH B ((OPMUPOBAHUE 1IETIOCTHOI €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA.

s mpoBepKM 3HAHUM, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, U YMEHHMS IPUMEHATH UX B
y4eOHOI MPaKTUKE UCTIONB3YeTCs peIICKTUBHBIN BU/| 331aHNH, BBITOJIHEHNE KOTOPHIX OITHPACTCS
HA PENPOIYKTHUBHBIC 3HAHHS, HO TpeOyeT TIIyOOKOrO OCMBICICHHUS, BIAJCHUS JIOTUYCCKUMU
npreMaMH YMCTBEHHOM JIeATEIbHOCTH (aHaIM3, CHHTE3, 0000IIeHUE, KOHKPETH3AIINs, CPaBHEHHE,
abcTparupoBaHue, KIacCUPUKAIINS)

Ormerka "'S" craBurcs B ciayydae:

1. 3HaHus1, HOHUMaHUS, TITyOUHBI YCBOGHUS 00yUYaroIIUMCs BCEro 00bemMa mporpaMMHOTO
Marepuania.
2. YMeHHUs BBIIECIATH TJIABHBIC IIOJIOKCHHMS B M3YYEHHOM MaTrepualle, Ha OCHOBAHWHU

(baKTOB u IIpHUMEPOB O606H_IaTB, ACIaTb BbBIBOABI, YCTaHaBJIMBaTb MECKIIPECAMETHBIC U
BHYTPUIIPCAMCETHBIC CBA3U, TBOPYCCKU NPUMCHSCT ITOJTYYCHHBIC 3HAHNA B HE3HAKOMOI CUTyalluH.

3. OTCYTCTBI/IC OIINOOK U HEAOYCTOB IIPU BOCIIPOU3BCACHU U U3YYCHHOI'O MaTCpUalia, IIpu
YCTHBIX OTBETAX YCTPAHCHUC OTACIIbHBIX HETOYHOCTEH C MMOMOIINBIO JOIMOJTHUTCIIBHBIX BOIIPOCOB
yauTelid, CO6J'IIOI[CHI/I€ KYJIbTYPhbI MMMCHbMEHHOHN 1 YCTHOﬁ peuu, IpaBuI O(l)OpMJ'IeHI/IH IIMCHbMCHHBIX

pabor.
Otmerka "4":
1. 3HaHUE BCEro U3y4YE€HHOTO MMPOrPaMMHOTO MaTepHaa.
2. YMeHull BbIACNATH TJIaBHBIC MOJOXKEHHS B U3YYEHHOM MaTepuase, Ha OCHOBaHUU

(dakToB U mpuUMEpoB 0000IIATH, J1€1aTh BBIBOJbI, YCTaHABIMBATh BHYTPUIPEIMETHBIE CBSI3H,
IPUMEHSThH [TOJyYCHHbIE 3HAHUS HAa IPAKTUKE.

3. He3nauntensueie (HerpyObie) OmMHMOKM W HEMIOYETHI MPH  BOCIPOM3BEICHUH
U3Yy4EHHOI'0 MaTepuaia, CoOJII0IeHEe OCHOBHBIX MTPABUI KYJIbTYpPhl IMCbMEHHOM U YCTHOM peyH,
paBuJI OPOPMIIEHHS MUCbMEHHBIX pPadoT.

Otmetka "3" (YypoBeHb Npe/ICTaBICHUH, COUETAIOLIUXCS C AIEMEHTAMU HaY4HBIX MOHATHH):

1. 3HaHME M YCBOEHHME MaTepHalla Ha YpOBHE MUHUMAJbHBIX TPEOOBAHUN MPOrpPaMMBI,
3aTpyAHEHUE MpPU CAMOCTOSTEILHOM BOCHPOM3BEIEHUH, HEOOXOIMMOCTh HE3HAUUTEIIbHOU
MIOMOILY MPENoJaBaTesl.

2. YMeHue paboTaTb Ha YpPOBHE BOCIPOM3BEJCHMS, 3aTPyIHEHHs INPH OTBETaX Ha
BUJIOM3MEHEHHbIE BOTIPOCHI.
3. Hannuue rpy6oit ommOKu, HECKOJIBKUX HErpyObIX IPU BOCIPOU3BEACHNUU U3YYEHHOTO

MaTepuraia, He3HAYUTEILHOE HECOOITI0IEHUE OCHOBHBIX MPABUJI KYJIBTYPHI IUCEMEHHOM U YCTHOH
peuu, mpaBuil opopmIIeHUSI TUCBMEHHBIX PaboT.
Otrmerka "2":

1. 3HaHME M YCBOGHHME MaTepHaja Ha YpOBHE HIKE MHMHUMAIbHBIX TpeOOBaHUI
IIPOrpaMMBbl, OT/I€IbHBIE IPECTABICHUS 00 N3YYEHHOM MaTepHaile.
2. OtcyrcTBUe yMeHHIl paboTaTh Ha YpPOBHE BOCIPOU3BEICHMS, 3aTPyAHEHUS NpU

OTBCTAaX Ha CTaHAAPTHBIC BOITPOCHI.

3. Hanuune HeckodabkuX TpyObIX OMIMOOK, OOJBIIOr0 4YHCIa HErpyobIX MpHU
BOCIIPOM3BECHNN H3YYCHHOTO MaTeprasia, 3HAUYNTEIbHOE HECOOIO/ICHNE OCHOBHBIX IPABHI
KYJBTYpbl MTUCbMEHHON M YCTHOM peuu, MpaBuil 0(pOpMIIEHUS MUCbMEHHBIX PadoT

Kpumepuu oyenueanua ycmnozo omeema.

Otmertka "S" craBuTCS, €CIIN yUEHUK:

1) [Toxa3piBaeT ri1y0OKOE M MOJHOE 3HAHHE U MOHUMAaHHE BCEro o0beMa MporpaMMHOTO
MaTepuana; II0JHOE IOHMMAHUE CYIIHOCTH pacCMaTpUBAEMbIX IOHATUM, SBICHUH U
3aKOHOMEPHOCTEM, TEOPUiA, B3AUMOCBSA3EH;

2) YMeeT COCTaBUThH IOJHBIM U IPABUWIBHBIA OTBET Ha OCHOBE U3YYEHHOI'O MaTepHala;
BBIICIATh TJIABHBIE IIOJIOKEHHS, CaMOCTOSITCIBHO IOATBEP)KIATb OTBET KOHKPETHBIMU
npuMepaMu, (QaxkTamu; CaMOCTOSATEIBHO M apryMEHTHPOBAHO JeNaTh aHaiu3, 0000LIeHHMS,



BBIBOJIbI. Y CTaHABIMBATh MEXIPEAMETHbIE (Ha OCHOBE paHee NPHOOPETEHHBIX 3HAHWI) U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUECKU IIPUMEHSATH [10JIyYE€HHbIE 3HaHUS B HE3HAKOMOM CUTYyaluu.
[TocnenoBarenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€301IMO0YHO M3/1araTth y4eOHbII MaTepual;
J1aBaTh OTBET B JIOTMUECKOM IOCIIEA0BAaTENBHOCTH C UCIOIb30BAHUEM IIPUHATON TEPMUHOJIOTUH;
JieN1aTb COOCTBEHHBIE BBIBO/IbI; (POPMYIMPOBATH TOUHOE OIIPEICIIEHUE U UCTOIKOBAHUE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOPUH; MpPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT y4yeOHHKa; M3JIaraTh
MaTepHall JUTEPaTypHbIM S3bIKOM; MPABUIBHO U OOCTOSATENIBHO OTBEYaTh Ha JIOMOJIHUTENIbHBIE
BOMpockl yuyutens. CaMOCTOSTENTbHO M PALMOHATIBHO MCIOJIB30BATh HATJIATHBIC IOCOOMS,
CIPaBOYHBIE MaTepUaJIbl, Y4€OHHK, JONOJHUTENbHYIO JIUTEPATYPY, IEPBOUCTOUHUKHU; IPUMEHATh
CHCTEMYy YCIIOBHBIX OO0O3HAYeHHWH TIpU BEJCHUM 3alUCEi, COMPOBOXKIAIOMIUX OTBET;
UCIOJIb30BaHUE IS JOKA3aTeIbCTBA BBIBOIOB U3 HAOIIOJCHUN U OIBITOB;

3) CaMocCTOSTENbHO, YBEpEHHO M 0€30IMO0YHO TNPHUMEHSET IOJIyYCHHBIC 3HAHUSA B
peleHny npo0seM Ha TBOPUECKOM YPOBHE; JIOIyCKaeT He 0osee OJHOro HeJo4yeTa, KOTOpBIH
JIETKO UCTPABIISIET 110 TPEOOBAHUIO YUUTEIIS; IMEET He0OX0AUMbIE HABBIKM PaOOTHI C prOOpamMH,
yepTekaMH, CXxeMaMH M rpaduKaMu, COMYTCTBYIOIIMMHU OTBETY; 3allUCH, COIPOBOXKAAOLINE
OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

OtMmertka "'4" craBUTCS, €CIIN yUEHUK:

1) Iloka3piBaeT 3HaHUSA BCErO M3YYEHHOI'O IIPOrPAMMHOrO Marepuana. JlaeT IOJHBIA U
IPaBUIbHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPUH; HE3HAYMTEIbHbIC OIIMOKU U HEOUYEeThl NpU
BOCIIPOM3BEICHIH M3YYEHHOTO MaTepuala, ONpeeIeHUs] IOHATHI /1al HemoJHbIe, HeOOoIbIIme
HETOYHOCTU IIPU MCIOJb30BAHUM HAYYHBIX TEPMHUHOB WM B BBIBOAAX U OOOOIIEHUSAX M3
HaOJIIOJICHUH U OTBITOB; MAaTEPHAJI U3JIaraeT B OMPEIEIEHHOMN JIOTHYECKOM MOCIe0BaTeIbHOCTH,
IpU 3TOM JIOIyCKaeT OJHY HerpyOyro ommOKy win He Oosee JABYX HEJOYETOB U MOXKET HX
UCIPAaBUTh CaMOCTOSITENIBHO IpU TPeOOBAaHUM WJIM MPU HEOOJIBIION MTOMOUIM MPENoIaBaTelsl; B
OCHOBHOM YCBOMJ Y4eOHBI Marepuai; IOATBEP’KAAeT OTBET KOHKPETHBIMU HpPHUMEpaMHu;
MPABWJIBHO OTBEYAET Ha JOMOJIHUTEIBHbBIE BOIIPOCHI YUUTEIS.

2) YMeeT caMOCTOATENBHO BBIAEIATH TJIaBHBIE NIOJOKEHUS B N3YYEHHOM MarepHalle; Ha
OCHOBaHUU (aKTOB U IPUMEPOB 00001IATh, 1E1aTh BBIBOJIbI, YCTAHABINBATh BHYTPUIIPEAMETHbBIE
cBsi3u. [IpuMeHsTh nosyuyeHHbIe 3HAaHUS HA IPAKTUKE B BUAOM3MEHEHHOM cUTyaluu, co0Ir01aTh
OCHOBHbBIE IpaBWJIa KYJbTYpbl YCTHON pe4M U CONPOBOXKJAIOLIEH MUCbMEHHOM, MCIOIb30BaTh
Hay4YHbI€ TEPMUHBI;

3) He o6nagaer pocTaToyHbIM HaBBIKOM pabOTBl CO CIPaBOYHOM JMTEpaTypow,
y4eOHHUKOM, MEpPBOMCTOUYHUKAMHU (IIPAaBUJIBHO OPUEHTHPYETCs, HO pPabOTaeT MEIJIEHHO).
JomnyckaeT HerpyOble HapyIIeHUs TpaBuil 0(OPMIIEHHS MUCbMEHHBIX paloT.

Otmertka "3" craBuTCS, €CIIN yUEHUK:

1. YCBOMJI OCHOBHOE COZIepXaHHe y4eOHOro marepuana, UMeeT MpoOesbl B YCBOCHUU
MaTtepuaa, He MPEensTCTBYIOLINE JalbHENIIEMY YCBOEHHUIO MPOTPaMMHOI0 MaTepuaia;

2. MaTepuajg  M3JaraeT  HEeCUCTEeMaTU3UPOBAaHHO, (parMeHTapHO, HE  Bcerjaa
IIOCJIEI0BATEIILHO;
3. MOKa3bIBa€T HEJOCTATOUYHYIO CPOPMHUPOBAHHOCTH OTNEIbHBIX 3HAHUM W yMEHUH;

BBIBOJbI O606H_ICHI/I$I APTYMCHTUPYCT CJ'I8.60, AOITYCKACT B HUX OIIIMOKH.

4, JOMYCTHJI OMMOKM W HETOYHOCTH B HCIIOJIB30BAHUM HAYYHOH TEPMHUHOJIOTHH,
OnpeAeseHUs MOHATUI Jal HEAOCTAaTOYHO YETKUE;

5. HE HCIIOJIb30BaJl B Ka4eCTBE J0KA3aTeNbCTBA BHIBOABI U O0OOIICHHS U3 HAOIIOACHUH,
(bakTOB, ONBITOB WJIM JOIYCTHJI OIUMOKU IIPU UX U3JI0KEHUU;

6. UCTIBITHIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUH, HEOOXOAUMBIX JUIsl peIlIeHHs 3a1a4
Pas3JINYHBIX TUIOB, IPU O0BACHEHUH KOHKPETHBIX SBJICHUN HA OCHOBE TEOPUN U 3aKOHOB, UJIU B
MIOATBEPKICHUN KOHKPETHBIX IIPUMEPOB IIPAKTUYECKOTO IPUMEHEHUS TEOPUIA;



7. OTBEYAET HEMOJHO Ha BOIPOCH YUHUTENs (YIycKasi U OCHOBHOE), MJIM BOCTIPOU3BOJUT
CoJlep’KaHue TeKCTa y4eOHUKA, HO HEIOCTATOYHO MOHUMAET OT/ACIbHBIC TIOJIOKEHUS, HMEIOIINE
BaXHOE 3HAYCHHE B 3TOM TEKCTE;

8. OoOHapyKUBaeT HEJOCTaTOYHOE [OHMMAHUE OTACIbHBIX IOJOXKEHUH  IpH
BOCIIPOM3BEICHUN TEKCTa y4ueOHUKa (3amnuceid, NEpBOMCTOYHMKOB) WJIM OTBEYAET HEMOJIHO Ha
BOIIPOCHI YUUTEJIs, IOMYCKasi OAHY-/IBE I'pyOble OLIMOKH.

OtmMmertka "2" craBUTCS, €CIIN YUEHUK:

1. HE YCBOWJI M HE PAaCKPbLI OCHOBHOE COJICP)KaHHE MaTepHala;
2. HE JIeJaeT BBIBOIOB U 0000IIEHUIA.
3. HE 3HAeT M HE IMOHUMACT 3HAYUTEIBHYI0 WIH OCHOBHYIO YacTh IMPOTPAMMHOTO

MaTcpHraja B Ipcaciiax MoCTaBJICHHBIX BOIIPOCOB;

4. WK UMeeT c1abo cpOpMUPOBAHHBIE U HENOJIHBIE 3HAHUS U HE YMEET IPUMEHATDh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 3334 110 00pasLy;

5. WM TpU OTBETE (Ha OJMH BOIIPOC) JOIMYyCKaeT Oosee IBYX rpyObIX OMIMOOK, KOTOPbIE
HE MOXET HCIIPABUTH JAXKE TPU TOMOIIH YIUTEIS.

Kpurepun ouneHuBanusi NUCbMEHHBIX PA00T (npakmuueckue u 1adopamopusie padoomot)

1. Ouyenka IKcnepumMeHmanbHslX yMeHul

OneHka CTaBUTCS Ha OCHOBAaHMM HAOMIOJNEHHS 3a y4yallUMHUCA M MHUCBMEHHOTO OT4YeTa 3a
pabory.

Ormerka «5».

. paboTa BBHITIOJIHEHA TOJIHOCTHIO U TIPABWIIBHO, C/AEJIaHbI MPABWIbHBIC HAOIIONCHUS U
BBIBOJBI;

. AKCIIEPUMEHT OCYIIECTBJIEH IO TUIAHY C Y4€TOM TEXHHUKH O€30MaCHOCTH W TPaBUII

pa6OTLI C BCIICCTBAMHU U O60py,£[0BaHI/IeM;

. MIPOSIBIICHBI OPTraHU3aIMOHHO-TPYIOBbIC YMEHUS (TIOICPKUBAIOTCS YHCTOTA pabovero
MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HCIIONIBb3YIOTCS PEAKTUBBI).

Ormerka «4».

. paboTa BBIMIOJIHEHA IPABUIIBHO, CAETaHbI TPABIIIbHBIE HAOMIOACHUS U BBIBOBI, HO TIPH
9TOM 3KCTIIEPUMEHT IPOBEJICH HE TIOJTHOCTHIO WITH JIOMYIIEHBI HECYIIICCTBCHHBIE OMIMOKH B padoTe
C BEIIEeCTBaMHU U 000pPYIOBAaHUEM

O1meTka «3»:

. paboTa BBIMIOJIHEHA TPAaBUJILHO HE MEHEe YeM HAloJOBHHY WJIH JOIYyIICHA
CyILlIeCTBEHHasi OMMOKAa B XOJAE HKCIEPUMEHTa, B OObICHEHUHU, B OGOpMIICHHH pabOTHI, B
COOJIOZICHUH TIPaBUJ TEXHUKH O€30MacHOCTH Mpu paboTe C BemecTBaMu U 000pyIOBaHUEM,
KOTOpasi UCTIPABIISAETCS 110 TPSOOBAHUIO YIHTEIIS.

OTmeTka «2»:

. JOMyIIeHbl 11Be (M 0OoJiee) CYIIECTBEHHBbIE OIMMOKHM B XOJE DJKCIEPUMEHTa, B
00BsicCHEHUH, B 0POPMIICHUHU pabOThI, B COOTIOICHUN TIPABUIT TEXHUKHU 0€30MacHOCTH MpH paboTe
C BeIIeCTBAaMH M OOOPYJIOBAaHHWEM, KOTOpbIC YYaIlUHCAd HE MOXKET HCHPABHTH JaXKe II0
TpeOOBAHUIO YUUTEIS.

Ouyenka ymeHnuil peutams IKCnePUMEHMAIbHbIE 3A0a4U

OTmeTka «5»:

. TIJIaH PEIICHUs COCTABJIECH MPABUIIBHO;

. MPABIJIBHO OCYIIECTBIICH MOA00P XMMHUECKUX PEAKTUBOB U 00OPYIOBAHUS;
. JIAaHO TOJIHOE OOBSICHEHHE U CIIeJIaHbI BEIBOIBI.



OrmeTka «4»:

. TUTaH PELICHUsI COCTABIICH MPABUIIBLHO;

. MPaBUWIFHO OCYIIECTBIICH ITOI00P XUMHUECKUX PEAKTUBOM U 000PYJIOBaHHS, TIPH 3TOM
JIOIYILIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OINOOK B OOBSICHEHUH U BBIBOJIAX.

Ormerka «3»:

. IUTaH PELICHUs! COCTABIICH MPABUIIBHO;

*[IPaBUJIBHO OCYIIECTBJICH MOJ00P XMMHUYECKHX PEaKTHBOB M 00OPYIOBaHHS, HO JOMyIIEHA
CyIIeCTBEHHAsI OINOKA B 0OBSCHEHUH U BHIBOJIAX.

OrmeTka «2»:

. JonyuieHsl Be (u Ooriee) OmMOKM B IUIaHE pPElICHHs, B TOJ00pe XHMHYECKUX
PEaKTHUBOB M 000pYyAOBaHMs, B O0BSICHEHUN U BBIBOJIAX.

Ouenka ymenuil pewiams pacuemmsle 3a0a4vu

OT1MeTKa «5»:

. B JIOTUYECKOM PACCYKJICHUU U PELICHUH HET OLIMOO0K, 3a7aua pelieHa parroHaIbHbIM
CIIoco0oM.

Ormerka «4»:

. B JIOTUYECKOM PACCYKJIEHMM M PEHICHUU HET CYIIECTBEHHBIX OMIMOOK, HO 3ajada
peleHa HepaluOHAIbHBIM CIIOCOOOM WJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

Ormerka «3»:

. B JIOTUYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OMIMOOK, HO AOMYIIEHa CYylIECTBEHHAs
OmmrOKa B MAaTEMAaTUYECKUX pacyeTax.

OrmeTka «2»:

*UMEIOTCSI CYIIECTBEHHBIE OIIMOKH B JIOTHYECKOM PACCYKJICHUH U B PELICHUHU.

Ouyenka nucbMeHHbIX KOHMPOTbHBIX PAdOm

Konumponsnoie pabomsl uz nocoous OueHuUBarOMcsa cO21ACHO HPEONOHCEHHOU AGMOPOM
WKAIbl OYEeHKU UU

OTMeTKa «5»:

. OTBET MOJIHBIN U MPABUIIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIIHOKa.

OT1meTKa «4»:

. OTBET HEMOJHBIN WK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

OT1meTKa «3»:

. paboTa BHIMIOJTHEHA HE MEHEE YeM HaIOJIOBUHY, OMYIIEHA OJJHa CYIIECTBEHHAs OIHOKa
U TIPH DTOM JIBE-TPH HECYIIIECTBEHHEIC.

OT1meTKa «2»:

. paboTa BBIMOJHCHA MEHBIIE YEeM HAMOJOBHHY WA COJCPKHT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

OTMeTKa «1»:

. paboTa He BBITIOJTHEHA.

[Tpr oOIIEHKE BBHIMOTHCHHUS NHUCHMEHHOH KOHTPOJIBHOW pabOThl HEOOXOAWMMO YYHTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexxuma.

OTMeTKka 3a MTOTOBYIO KOHTPOJBHYIO pPaOOTy KOPPEKTHUPYET MpeAllecTBYIOIUE MpU
BBICTABJIEHUU OTMETKHU 32 YETBEPTh, MOJIYrOUe, TOI.

Ouenka mecmogvix paoom.

Tectbl, cocrosimMe U3 MATH BONPOCOB MOYKHO HCIOJB30BaTh IIOCIE HM3YyYEHUS KaXKJI0To
Matepuana (ypoka). Tect uz 10—15 BOmpocoB HCTHONB3YETCS ISl MIEPUOANIECKOTO KOHTPOJIA.
Tect 3 20—30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu oneHMBaHUM UCTIONB3YETCS CIIEAYIOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB

. HET OINOOK — OTMETKa «5»;

. OJlHa OLIMOKA - OTMETKA «4»;

. JIBE OIIMOKU — OTMETKa «3»;



TP OLUIMOKH — OTMETKA «2».

Hnst recta u3 30 BOIpoCcoB:

25—30 npaBUIIBHBIX OTBETOB — OTMETKA «5»;
19—24 npaBUIBHBIX OTBETOB — OTMETKA «4;
13—18 npaBWIBHBIX OTBETOB — OTMETKa «3%;
MeHblIe 12 NpaBUIIbHBIX OTBETOB — OTMETKA «2».
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