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COJAEP/)KAHUE OBYYEHUA

10-ii knace

OPTTAHNYECKASA XUMUSA

Teopernueckre OCHOBBI OPraHMYECKON XUMHUU

[Ipeamer oprann4eckoil XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE

B MOJYyYEHUH HOBBIX BEIIECTB M MaTEpHAIOB. TeopHsi CTPOCHUSI OpraHUYEeCKUX coeauHeHuil A.M.
BbytnepoBa, ee ocHoBHbIe monoxeHUs. CTpykTypHble (OpPMYINbl OPraHMYECKHUX BeUlecTB. | omosorus,
n3oMepus. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIC U KPATHBIEC CBSI3HU.
[IpencraBienne o KiacCUPHUKAMN OpPTaHUYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKHX COeIWHEHUM
(cucremaTuyeckas) ¥ TPUBHAJIbHBbIC HA3BAHMSI BAXKHEWILIUX MPEICTABUTENCH KJIACCOB OPraHMYECKHUX
BEILECTB.

DOKCneprUMEHTAIbHbIE METO/Abl M3YYEHUS BELIECTB W HUX IMpEBpalleHUIl: O3HAKOMJIEHHWE C oOpa3laMu
OpraHMYECKHX BEIECTB U MaTepualaMu Ha UX OCHOBE, MOJECIUPOBAHUE MOJIEKYJ OPTaHUYECKUX BEILECTB,
HaOJIIOJICHUE W ONKCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYCCKUX BEIECTB IMPHU
HarpeBaHuu (IIaBjeHHe, 0OyTIUBaHUE U TOPEHUE).

VYri1eBo10pOabI

AJKaHBl: COCTaB M CTPOEHHUE, NOMOJIOTMUECKHH psAd. MeTaH W 3TaH — HPOCTEUIINE MPEeICTaBUTENN
QJIKaHOB: (PU3UYECKHE U XMMUYCCKHE CBOMCTBA (PEaKIIMy 3aMEIICHHS U TOPCHMS ), HAXOXJICHHUE B TIPUPOJIE,
MOJIy4YEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN Psifl. DTUJICH U MPOMUJIEH — IPOCTEUIINE TTPEACTaBUTENN
QJIKEHOB: (hU3MUYECKHUE U XMMHUECKHUE CBOMCTBA (peakluy TUIPUPOBAHMS, TaJOT€HUPOBAHUS, TUPATAIUHY,
OKHCJICHUS U TIOJIMMEPHU3AIINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankamuensl: Oyraauen-1,3 u metunOyraaueH-1,3: ctpoeHue, BaKHeHIne XUMUUECKHE CBOIMCTBA (peaKius
nonumepusanun). [loyueHne CHHTETHUECKOTO KayuyyKa U PE3UHBI.

ATNKHUHBI: COCTaB U OCOOCHHOCTHM CTPOEHHS, TOMOJOTHYECKHH psla. ANETUIeH — NPOCTEHIIHA
MPEACTaBUTENh AJKUHOB: COCTaB, CTPOCHHME, (U3MUECKHE W XHUMHUYECKHE CBOWCTBa (peakiuu
THIPUPOBAHUS, TaJIOTEHUPOBAHMUS, THAPATAINH, TOPSHHSI ), TOTy4YEeHUE U IPUMEHEHHE.

Apenbl. beH3on: cocras, cTpoeHue, GU3NUecKue U XMMHUYECKHE CBOMCTBA (peaklMM TajJoreHUpOBaHUS U
HUTPOBaHUs), TMOJIyUeHHWE M TpPHUMEHEHHe. TOoNyon: cocTaB, CTpoeHHUe, (PU3MYEeCKHe U XUMHUYECKHE
CBOMCTBa (peakluy TaJOTeHUPOBAHUS U HUTPOBAHUSA), TTOJTYYCHUE U MIPUMEHEHHE. TOKCHUYHOCTh apeHOB.
['eneTnueckast CBSI3b MEXKIY YIIIEBOJOPOAAMH, TPUHAIIEKAIIMMHI K PA3TUYHBIM KJIACCAM.

[IpupoaHble MCTOYHMKH YriaeBoaopoAoB. Ilpuponnbiili ra3 m momyrHele HedTsHbIe Ta3bl. HegTh u ee
npoucxoxaenue. CrocoObl nepepadoTku HEPTHU: MEePEroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTHUECKUIA),
nuposin3. [IpoaykTel nepepaboTku HedTH, WX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DOKCHepUMEHTAIBHBIE METOJBl M3YYEHHUsS BEHIECTB W WX MPEBpalICHUI: O3HAKOMJIEHHWE C oOpa3iaMu
IIacTMacc, KaydykoB U pe3uHbl, Komwiekuun «Hedptb» u  «Yromb», MOJENUPOBAaHHE MOJIEKYI
YTJIEBOJIOPOZIOB M TaJOTEHOMPOU3BOAHBIX, MPOBEICHNUE MPAKTHUUYECKOW paOOTHI: TOJYYCHHE JTHIICHA W
U3Y4YEHHE €r0 CBOMCTB.

Pacuernrie 3amaun.

Brruncnenus mo ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00beMa, KOIWYeCTBa MCXOJHOTO BEIECTBa
WU TIPOJYKTA PEAKIIMU 10 M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIU
MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxkaniue opraHM4eckue COeIMHEHMS

[IpenenpHBIE OAHOATOMHBIE CIUPTHI. METaHOT U ATAaHOM: CTpOeHHUE, (PU3MYECKUE U XUMUYECKUE CBOICTBA
(peakuuy ¢ aKTHBHBIMU MeETaJlJlaMH, TaJIOT€HOBOJIOPOAaMH, TOpPEHUE), TpUMEeHeHne. BoopoaHbie cBA3U
MEXy MOJIEKYJIaMHi CIUPTOB. JIefiCTBHE METaHOJIA U 3TAHOJIA Ha OPTraHK3M YeJIOBEKa.

MHoroatroMHble CIUPTHL. DTHICHTJIMKOIb W TJIMLEPUH: CTpOeHue, (U3NYecKue U XUMUYECKHUE CBOMCTBA
(B3auMOJIeHCTBHE CO IIEJIOYHBIMU METAJJIAMU, KAYECTBEHHAs pPEaKIUs Ha MHOTOATOMHBIE CIHUPTHI).
JlelicTBue Ha opraHusm 4desoBeka. [[pumMeHenne ravueprHa U dTUICHTJIMKOJIS.

@DeHOoI: CTPOCHUE MOJIEKYIIbI, (PU3NUYecKre U XUMHUECKHe CBOMCTBA. TOKCHYHOCTH ¢eHona. [IpumeHeHne
dbenomna.

Anpaerunpl 1 KeToHbl. DopManbaeru, aleTalbIeTHI: CTpOeHHE, (GU3NUECKUE U XUMHYECKHUE CBOMCTBA
(peakuvy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINH ), TIOJTyUeHHE U TPUMEHEHUE.



OnHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCYCHash KHUCJIOTBI: CTPOCHHE,
(dbu3MYecCKue U XMMHYECKHE CBOMCTBA (CBOMCTBaA, 00mIME IS Kjacca KUCJIOT, peakius 3TepuduKaium),
nojrydeHue u npumenenue. CTeaprHoBast U OJICMHOBAsS KUCIIOTHI KaK MPEACTaBUTEH BBICIINX KapOOHOBBIX
KHUCJIO0T. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOLEE JeiicTBUE.

Crnoxuble 2pupbl Kak TPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['naponu3 cinoxubix 3¢upos. XKupsl. ['naponus
xupoB. [Ipumenenue xupoB. bruonoruueckas posb KUpPOB.

VYraeBopl: cocTaB, KIacCU(pUKAIMs YrIeBOA0OB (MOHO-, IU- M MOJHCAXapHIbl). [II0K03a — MpOCTeHIIHiA
MOHOCaxapu: OCOOCHHOCTU CTPOCHUS MOJIEKYJIbl, (PU3NUECKNE U XUMUUECKUE CBOWCTBA (B3aMMOIEHCTBHE
¢ ruapokcunom Mmeau(ll), okucienme amMMmuayHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBIeHHE,
OpoKeHME TIJIIOKO3bl), HAaXOXKIACHUWE B IMPUPOAE, IpUMEHEHHe, Ouosnoruyeckas poib. DOTOCHHTE3.
@pyKTO3a KaK U30MEP IIFOKO3BL.

Kpaxman u nemnono3a Kak nNpupojaHbsie noiauMepbl. CTpoeHue Kpaxmaia M Leiurono3sl. dusndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOJIN3, KaUeCTBEHHAs PEaKLMsl ¢ HOJIOM).

OKcIlepUMEHTAIbHbIE METOJbl M3Y4YEHHUs BELIECTB M HX IPEBpallleHHi: IpoBeneHue, HaOlroleHHe U
ONHMCAaHUE JIEMOHCTPAL[MOHHBIX OIIBITOB: TOPEHHE CIUPTOB, KAuECTBEHHbIE PEAKLIUU OJHOATOMHBIX
CIHUPTOB (OKUCIIEHUE 3TaHoNa okcuioM Mean(1l)), MHOroaToMHBIX CIUPTOB (B3auMOJIeHiCTBHE TIMLIEPHHA C
ruapokcunom menu(ll)), ampgerngoB (okucieHMe aMMHUAdHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcuaom wmenu(ll), B3ammopelicTBue Kpaxmasia ¢ HOIOM), HPOBEAECHUE NPAKTUYECKOH pPabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

PacueTHble 3a1auu.

Bbruncnenus no ypaBHEHUIO XMMMUYECKON peakuuu (Macchl, 00beMa, KOJIMYECTBA HCXOJHOTO BELIECTBA
WIN NPOJYKTA PEAKLMU MO0 M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU
IIPOJYKTOB PEAKIUN).

A3oTCozepKale OpraHu4ecKue COeAMHEHUSL.

AMUHOKHUCIIOTEl Kak aM@oTepHble opraHuueckue coeauHeHus. dusnueckue U XUMHUYECKHE CBOMCTBA
aMMHOKUCIIOT (Ha IpuMepe TIuiuHa). buonornyeckoe 3HaueHne aMMHOKUCIIOT. [lenTu sl

benkyu kak mnpupoaHbIE BBHICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas, BTOpUYHAasE W TpeTUYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OE€JNKOB: TMAPOJIN3, ACHATYpallus, KaYeCTBEHHbIE PEAKIIUU Ha
OeNKHU.

OKCIIepUMEHTAIbHbBIE METOJIbl M3YYEHHUS BEIIEeCTB M MX IpeBpalleHuid: HaOJl0JeHHe U OIMCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OCJIKOB IIPU HarpeBaHUM, [IBETHBIE PEAKI[UU OEIKOB.
BBICOKOMOJIEKYTISIPHBIE COEAMHEHMUS

OCHOBHBIE TOHSTHSI XUMUU BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTelleHb  MOJMMEPU3allMU, CpeiHsAs  MoJieKyjaspHas Macca. OCHOBHbIE  METO/Abl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3alusl U MOJIUKOH ICHCAIHsl.

OKcIepUMEHTaIbHbIE METOJbl M3Y4YEHHs BEIIECTB M MX IPEBpAIlEHUI: O3HAKOMJIEHHE ¢ oOpa3zlamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

Me:xnpeamMeTHbIE CBSI3H.

Peamusamuss MeXnpeaIMETHBIX CBs3€d NpU  HW3y4YeHUH opraHudyeckol xummu B 10-m  Kiacce
OCYIIECTBIISICTCA 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHMH,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OOu1re ecTecTBEHHO-HAy4HbIE TOHATHA: SBICHHME, Hay4HbIH (akT, TUIores3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJ1accuduKalus, NepruoJUIHOCTb, Ha0II0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE.
@dusuka: MaTepus, HEPIUs, Macca, aTOM, 3JEKTPOH, MOJIEKYJA, dSHEPreTUYECKUIl YpOBEHb, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BELECTBA, (PU3NUECKHE BETUMYUHBI U €UHUIIBI UX U3MEPEHUS.
buonorusi: knerka, opraHus3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHuszMe, (OTOCHHTE3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosnorus: nuueBsle IPOAYKTHI, OCHOBBI PallMOHAIILHOTO NMUTaHMsI, MOIOINE CPEJCTBA, JEKApPCTBEHHbIE
¥ KOCMETHUYECKHE MperapaTrhbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



11-i1 kaacce

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBBI XUMUU

XUMHYECKUH 3JIeMeHT. AToM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0YKa. DHEPTeTUUECKUE YPOBHH,
MOJyPOBHU. ATOMHBIC OpOHTaIM, S-, P-, O-371eMeHThl. OCOOCHHOCTH paCIPENCICHUsT SJICKTPOHOB IIO0
opOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHAS KOH(UTYpAILHsI aTOMOB.
Ilepuognueckuii 3akoH u Ilepuoanueckas cucrema xumumdeckux snemeHToB J[.M1. MenneneeBa. CBs3b
nepuoanueckoro 3akoHa u llepuogmueckod cucrembl xumuyeckux anemeHToB .M. MenneneeBa c
COBPEMEHHOM Teopuel CTpPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX HJIEMEHTOB
1 00pa3yeMbIX UMHU IPOCTBIX U CIOXKHBIX BEIIECTB IO IpyMIaM U nepuoiaMm. 3HaueHUe MepuoauYecKoro
3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XuUMHUYEcKass CBS3b. BHIBI XUMHUYECKOW CBS3M (KOBaJICHTHAs HEMOJSIpHAs U
MOJIApHAs, WOHHAs, MeTaJuMueckas). MeXaHu3Mbl OOpa30BaHMsS KOBAICHTHOW XUMHUYECKOW CBS3U
(oOMeHHBIE M JOHOPHO-aKUENTOpHBIN). Bomoponnas cBsizb. BajgeHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI K AHUOHBI.

BemiecTBa MOJEKYISIPHOrO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. | HUIIbI
KPUCTAJUTMYECKUX PEUICTOK. 3aBUCUMOCTH CBOMCTBA BEUIECTB OT THIMA KPUCTALTUYECKON PEIIETKH.
[lonsitue o aucnepcHbIX cucreMax. VICTHHHBIE W KOJUIOMJIHBIE pacTBOpbl. MaccoBasi [0Jis BELIECTBA B
pacTBope.

Knaccudukanusa Heopranndeckux coenuHeHuii. HomeHnkiiatypa HeopraHndeckux BellecTB. | eneTudeckas
CBSI3b HEOPTraHWYECKUX BEUIECTB, MPUHAIICKAIINX K PA3TMUYHBIM KJIACCaM.

Xumunueckas peakius. Knaccudukanus XuMu4eckux peakiiuii B HEOPraHWYeCKOW U OpraHNYeCcKON XUMUU .
3aKOH COXpaHEHHUsI MAacChl BEIECTB, 3aKOH COXPAHCHHS M TMPEBPAIICHUS SHEPTHUU NMPU XUMHUUYECKUX
peakusx.

CKopocTh peakiuH, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTuMble peakiuu. XUMHUYECKOE
paBHOBecue. PaKTOPHI, BIUAIONINE HA COCTOSTHUE XUMUUecKoro paBHoBecus. [Tpunnun Jle Hlatense.
Onektponutnueckas nuccormanus. CunbHble U cimalOble dJeKTposuThl. Cpelna BOJHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, HIEJI0YHAas.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

DKClepUMEHTANIbHbIE METOAbl H3y4eHHs BEIIECTB M UX TMpEeBpallleHui: JeMOHCTpalus TabmuIl
«Ilepuoanyeckas cucrema xuMuueckux dnaeMeHtoB .M. MeHnnaeneeBa», U3y4yeHHE MOJENEH
KPUCTAITTMYECKUX PEIIeTOK, HAaOJII0JeHHe M OMUCAHHE JIEMOHCTPAIIMOHHBIX W JaOOpaTOPHBIX OMBITOB
(pa3noxeHue TEpPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTalu3aTopa, OIpPEACIICHHE CpPeIbl PacTBOPOB
BEIIECTB C TMOMOIIBIO YHHMBEPCATbHOTO WHAMWKATOPA, pEaKklIMH HOHHOTO OOMEHa), MpOBEICHUE
MpaKkTUIeCKOU padboThl «BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEaAKIIHI.

Pacuernsbie 3anaun.

PacueTsl Mo ypaBHEHHSM XWMHUYECKHX PEAKIMi, B TOM YHCJIE TEPMOXHMUYECKHE PACUETHI, PacdeThl C
WCII0JIb30BAaHUEM TMOHATUS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heoprannueckas xumust

Hemeramnsl. Ilomoxenne HemeraiuioB B Ilepronnueckodt cucteMe XHUMHYECKHX 3iieMeHTOB J[.U.
MenpeneeBa U OCOOEHHOCTH CTpOeHMsI aroMoB. (Du3HuUecKHe CBONCTBA HEMETAUIOB. AJUIOTPOMHS
HEMEeTaJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XWMHYECKHE CBOMCTBA BAKHEWINIMX HEMETa/UIOB (TaJoreHOB, cepbl, a3zora, (Gocdopa, yriepoga u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJIHBIX COSTUHEHUN).
[IpumeHeHne BaXHEUIINX HEMETAJUIOB U UX COCTMHEHUN.

Meraiuel. [lonoxenune meramios B [lepuonnueckoi cucreme xumuueckux siemeHToB .M. Menneneesa.
OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000J0YeK aToMOB MeTaioB. OOmme Qu3ndeckue CBOWCTBA
MeTasuioB. CIutaBbl METAJIJIOB. DNEKTPOXUMHUUECKHUH Psi/i HANIPSKEHUA METaJUIOB.

XHWMHYECKHE CBOMCTBA BAKHEWIINX METAUIOB (HATpPUM, Kamui, KajdbllMid, MarHud, aJOMUHUN, IHHK,
XPOM, KEeJIe30, MEJIb) U UX COCIUHEHUH.

OO6mwme crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHrne MeTamuioB B ObITY U TEXHUKE.

DKCnepUMEHTANIbHBIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBPAILCHUN: U3ydeHUE KOJUIeKIUU «MeTaibl u
CIUIaBb», O00pa3lloB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/ady, HaONI0JCHHE U ONMCAHHE
JEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCUAA ATIOMUHUS C PaCTBOpaMH
KHCIIOT U IIeJIouel, KaueCTBEHHBIE PeakI[My Ha KaTHOHbBI METAJIJIOB).



Pacuernbie 3a1aum.

PacueTrsr Maccel BemecTBa wiM o0beMa ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WM 00BEeMY
OJTHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, pacyeThl Macchl (00beMa, KOIMYECTBA BEIECTBA)
MPOAYKTOB PEAKIUHU, €CIIM OJHO U3 BEIIECTB UMEET ITPHUMECH.

XUMHUS U )KU3Hb

Ponp xuMum B oOecriedeHUH HSKOJIOTMYECKOW, DHEPreTHYECKONM M MHUIICBOW OE30MacHOCTH, Pa3BUTHH
MeauuuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUH.

[Ipeacrarnenuss 06 0OMKX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOTYYEHUS BAXKHEHIIINX BEIIECTB.
UenioBek B MUpPE BEIIECTB M MATEpUAJIOB: BAaXXHEHIINE CTPOUTENIbHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIC
MaTepualibl, Kpacku, CTEKJIO, KEpaMuKa, MaTepUaibl JJIsl AJIEKTPOHUKH, HAHOMATEepUalibl, OpraHUYECKUEe U
MUHEpAIbLHBIC YI00pEHUSI.

XuMHUd W 370pOBbE 4YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENapaToB, IpaBHIIA
0€301MacHOTO MCIIOIH30BAHMSI MPENAPATOB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanmzanust MEXIpeIMETHBIX CBsI3€H NMpU M3y4eHHWH OOIIeH M HeopraHWdyeckoil xumuum B 11-m Kiacce
OCYILIECTBIISICTCSl Yepe3 MCIONb30BAHUE KaK OOLIMX €CTeCTBEHHO-HAyUHBIX IMOHSATHH, TaKk M TMOHSATHUH,
SIBJISIFOLITUX CSI CACTEMHBIMH JIJ1s1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHSATHS: HAy4yHbId (DakT, TMIOTE3a, 3aKOH, TEOpHUs, aHallu3, CHUHTE3,
KJIaCCU(UKALINS, IEPUOIUIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITHPOBAHUE, U3MEPEHUE, SIBIICHUE.
®dusuka: MaTepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTD,
MOJICKYJIa, DHEPreTHYSCKHA YypPOBECHb, BEHISCTBO, TEJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa,
(hU3UYECKHEe BETUYMHBI U SIUHULIBI UX U3MEPEHHS, CKOPOCTb.

buonorust: xnerka, opraHusM, sKocuctema, Omocdepa, MaKpo- U MHKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorusa: XUMHUYEcKasi TPOMBIIUIEHHOCTb, METAJUTYyPIHUsl, MPOU3BOJICTBO CTPOUTEIbHBIX MaTepUasIOB,
CEJIbCKOX03SMCTBEHHOE MIPOU3BOJICTBO, THIIIeBast MIPOMBIIIIJIEHHOCTb, dapmarneBTHUUECKas
MPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETUUECKMX MPEenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, JIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne yueOHOro npeaMera « XUMHs» Ha YPOBHE CPEAHEro 00I1ero oopazoBaHusl JOHKHO

00ecneunTh JOCTUKEHHUE CIETYIOMNX 00yUaIOUUMUCS JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX
pE3yJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHUS 00YUAIOIIUMHUCS [TPOrpaMM CPETHETO
o0miero o6pazoBaHus (JINYHOCTHBIM, METAIPEAMETHBIM U MpeAMETHBIM). HayuHo-MeToarueckoit OCHOBOM
111 pa3pabOTKH IJIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS MPOTPaMM CPEIHEro 00Iero oopa3oBaHus
SIBJISIETCS] CACTEMHO-/I€ATEIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JINYHOCTHBIX PE3YyJIbTATOB
OCBOEHHUSl mpeameTra «XHMHsS» Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUS BBIJACIEHBI CIEIYIOIIHEe
COCTAaBJISIOLIME:

*OCO3HaHWE OOYYAIOMIUMHUCS POCCHHCKONW TPaKTAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPENEIICHUIO;

* HAJTMYMEe MOTUBAIUH K O0yUYEHHIO;

* [IeJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHUHN JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH
Y UCTOPUYCCKUX TPAIAUINI 0a30BO HAYKH XUMHUH;

*TOTOBHOCTH M CIIOCOOHOCTH 00YyYaroIIMXCs pYKOBOJICTBOBATHCS B CBOCH J1EATENILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, MPUCYIIIUMU 1IEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

*HaJMYUE TPABOCO3HAHMS 3KOJIOTMYECKOH KYJIBTYphl M CHOCOOHOCTM CTaBHTh LIEIM U CTPOUTH
YKU3HEHHBIC IIJIaHBI.

JIn4HOCTHBIE Pe3yJbTaThl OCBOCHUS IpeaMeTa «XUMHUsS» JOCTHUTAIOTCS B €AMHCTBE y4eOHOW U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C I'YMAHMCTHYECKUMH, COLUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSMHU W HJeallaMH POCCUHCKOTO TPaKAAaHCKOTO OOIIeCTBa, MPUHATHIMH B



o0IIecTBE HOpMaMH U TpaBWJIAMH IIOBEJEHHs, CIOCOOCTBYIOIIMMHU TIpOILlecCaM CaMOIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS INYHOCTH O0YYarOIINXCS.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHS TMpeAMeTa «XUMHUS» OTPaXarT c(HOpMUPOBAHHOCTH OIIBITA
MO3HABATEIBHON M MPAKTUYECKOW AESITENbHOCTH OOYUYaIOIIUXCS [0 pealu3aliyl MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOrO BOCIIUTAHUS:

* OCO3HaHUs 00YYAIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 0053aHHOCTEH, YBAKCHHS K 3aKOHY H
MIPaBONOPAJIKY;

* [IPEJICTABJICHUS O COLIMAJIbHBIX HOPMaXx U MIpaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE;

*TOTOBHOCTH K COBMECTHOM TBOPYECKOW NIEATEIBHOCTH MPU CO3AAHUU YU€OHBIX TPOEKTOB, PELUICHUH
y4eOHBIX U MMO3HABATEIbHBIX 33124, BHIIOJHEHUN XUMHUUECKUX YKCIICPUMEHTOB;

*CIIOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl JPYTHX IpHU
aHaJIM3€ pa3IMYHbIX BUJOB yU€OHOU NEATEIBHOCTH;

2) NaTpUOTHYECKOT'O BOCIIUTAHUS:

* [IEHHOCTHOT'O OTHOLIEHHSI K UICTOPUYECKOMY U HAYYHOMY HACJEINI0 OTEUECTBEHHON XUMUM;

*YBaKEHUS K MPOLIECCY TBOpPUECTBAa B O0OJACTH TEOPUM M TMPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HaHHUSl TOrO, YTO JOCTH)KEHUS HAyKH €CTh pPE3yJbTaT JUIMTEIbHBIX HAOIIOJAEHHM, KpPOMOTJIMBBIX
SKCIEPUMEHTAJIbHBIX IOMCKOB, IIOCTOSIHHOTO TPyZAa YYEHBIX U MIPAKTUKOB;

*MHTEpECa M TO3HABaTEILHBIX MOTHBOB B IOJIYYEHUH M IOCIEAYIOIIEM aHalu3e HH(OpManuu o
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

* HDAaBCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IMOBE/ICHNUS;

*CIIOCOOHOCTH OLICHUBATh CUTYyallUM, CBSA3aHHbIE C XUMHUYECKMMM SBJICHUSMH, U HPUHUMATbH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

*TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE M MOCTYNKH CBOUX TOBApHILEH C MO3UIMI HPABCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUIN 3TUX MOCTYIIKOB;

4) hbopmupoBaHUs KyJIbTYPhI 3I0POBB:

* [IOHUMAaHUs LIEHHOCTEN 3J0pPOBOTO U 6e30MacHOro o0pasa *HU3HU, HEOOXOAUMOCTH OTBETCTBEHHOT'O
OTHOIIECHUS K COOCTBEHHOMY (PM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

*CcOOMIOICHNs TTPaBUII 0€30IaCHOTO OOpaIleHus! C BEIECTBAMU B OBITY, MOBCETHEBHON KHU3HHU U B
TPYZOBOM AESATEIBHOCTH;

*[IOHMMAaHUsl IIEHHOCTU IpPaBWJ HMHIUBHYyaIbHOI'O U KOJUIEKTHBHOTO O€30IIaCHOTO IOBEIEHUS B
CUTYalUsX, YTPOXKAIOUINX 310POBBIO U )KU3HU JIIOJIEH;

* OCO3HAHUS MOCTECTBUI U HEMPUATHUS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aJIKOTr0JIsl, HAPKOTHKOB,
KYpEHHUs);

5) TpyZIOBOTO BOCIIUTAHUS:

* KOMMYHUKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEA0BATEIbCKON e TEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTUX BUJAX JAEATEIbHOCTH;

* YCTAHOBKM Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUUYECKHUX 3a]a4 COIIMaIbHOM HAaNpaBiIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

*HHTEpeca K MPAaKTHUECKOMY HM3YyUEHHUIO MpodeccHil pa3IUyHOro pojAa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HaHUH 10 XUMHH;

* YBXKEHUS K TPYAY, JIOJSM TpyAa U pe3ysbTaTaM TPYyI0BOH JesTebHOCTH;

*TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaJbHOM TpaekTOopuu oOpa3oBaHus, Oymaymieit
npodeccun U peanu3allMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

*3KOJIOTMYECKH I1eJ1IeCO00pa3HOro OTHOIICHUS K MPUPOAE, KaK MCTOYHHUKY CYIIECTBOBAHHS KH3HU
Ha 3eMiie;

*IIOHMMAaHUSl TJI00AJBHOTO XapakTepa HKOJOTMYECKHX TMpoOieM, BIUSHUS HSKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CpEbl;

*OCO3HAHUSI HEOOXOAMMOCTH WCIOJb30BAHUS JOCTHXKEHHUH XHUMHUHM IS PELICHHS BOIPOCOB
palMOHAIBHOTO MPUPOJOIOIb30BaHNS;



*aKTUBHOT'O HENPUATHS JEUCTBUM, NMPUHOCAIIMX BpEJ OKPYKAIOLIECH NPUPOAHOU Cpelne, yMEHUS
IIPOrHO3UPOBAaTh HEOJIArONPUATHBIE HKOJOTHYECKUE TOCIEACTBHS MNPEANPUHUMAEMbIX JEHCTBUH H
IIpEeAO0TBPAIIATh UX;

* HAJIMYMS PA3BUTOTO SKOJIOTMUYECKOTO MBIIIICHUS, YKOJIOTMYECKON KYNbTYpPBI, OIBITA AEATEIbHOCTU

9KOJIOTUUCCKOM HaIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCA nMH B HOSH&B&TGHBHOﬁ,
KOMMYHUKAaTHBHOM U COLMAIIBHOM NMPAaKTHUKE, CTIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOATH UICOJIOTUI
xemodoouw;

7) ICHHOCTH HAYYHOTO MTO3HAHUS:

* COPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBCHHOM MPAKTHKH,

* [IOHUMaHUA CHeI_II/I(bI/IKI/I XUMHHU KaK HAayKH, OCO3HaHUA €C POJIk B q)OpMI/IpOBaHI/II/I palroOHaJIBbHOI'O
HAYYHOTO MBIIUICHUS, CO3JIaHWH IIEJIOCTHOTO MPEICTABICHHUS 00 OKpPYKAIOIIeM MHpE KaK O €IHHCTBE
IPUPOJBl M YEJIOBEKAa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW U PpEIICHUH MPOOJIeM COXpaHEHHUs
MIPUPOTHOTO PAaBHOBECHST;

'Y6€)I(I[6HHOCTI/I B 0CO0OH 3HAYMMOCTA XHUMHUH JJISL COBpeMeHHOI\/JI OUBUJIN3AallMU: B €€
T'YMaHHCTUYECKON HANpaBJICHHOCTH W BaYXHOH POJIM B CO3JIaHMHM HOBOWM 0a3bl MaTepUAIbLHOW KYJIbTYPHI,
pemeHny TII00ANBHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKO,
MUIIEBON U IKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTHU MEAUIUHBI, 00CCIICUCHUH YCIIOBHI YCIICITHOTO
TpyJa B SKOJIOTHIEeCKH KOM(DOPTHOH JKMU3HH KaKOTO WICHA O0IIeCTBA;

* CCTECTBCHHO-HAyYHON I'PAMOTHOCTH: IOHUMAHHS CYINIHOCTH METOJOB IO3HAHUS, UCTIOIb3yEMBIX B
€CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH WCIOJb30BaTh IOJy4acMble 3HAHUS JUIS aHaIW3a M OOBSICHCHUS
SIBJICHHI OKPYXAIOIIEro MUpa M TPOUCXOISIINX B HEM HW3MCHCHUH, YMEHHs JejaTb OO0OCHOBAHHBIC
3aK/IIOYCHHUA Ha OCHOBC HAYYHBIX (baKTOB U UMCHOIIUXCA MAaHHBIX C LCJIbIO IOJYUYCHHSA AOCTOBCPHBIX
BBIBOJIOB;

*CIIOCOOHOCTH CaMOCTOSTEIIFHO HWCIIOIB30BaTh XHMWYECKUE 3HAHUS JUISI PEHICHHS NpoOJieM B
peaNbHBIX KU3HEHHBIX CUTYaIUsX;

*MHTEpEeca K MIO3HAHHUIO U UCCIIEIOBATEIbCKON ACITEITbHOCTH;

*TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPAa30BAHMIO, K AKTUBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C JKU3HEHHBLIMU l'IOTpe6HOCT${MI/I;

* MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3Nu4HbIX cepax npodeccrnoHaNbHOM eI TeNbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylbTaThl OCBOCHHsI y4eOHOro mpenMera «XHWMHs» Ha YpOBHE CpPEIHEro
oO01ero 06pa3oBaHus BKJIFOYAIOT:

*3HAYMMble  JUISI  (DOPMUPOBAHHMS ~ MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIMILTUHAPHBIE
(MeXmpenMeTHbIe) OOIIEHayuHble MOHSTHS, OTPAXKaloIIME IEJIOCTHOCTh HAYYHON KapTUHBI MUpAa U
crenuuKy METOJIOB MO3HAHUS, UCIIOJIB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, YHEPrus,
SABJICHUE, IIPOLECC, CHUCTEMA, Hay‘-IHI)IfI (l)aKT, IMPUHIUII, THUIIOTE3a, 3aKOHOMCPHOCTHL, 3aKOH, TCOpUA,
UCCIIeIOBaHue, HAOM0IeHNE, U3MEPEHUE, SKCIIEPUMEHT | JIp.);

*YHUBEpCaJlbHble yueOHble JeHCTBUS (ITO3HABaTElIbHbIE, KOMMYHHKATHUBHBIE, PpETrYISITHBHBIE),
obecnieunBaromue ¢GopMupoBaHue (YHKIIMOHATLHOM TPaMOTHOCTH M COIMAIBHOW KOMITETEHIUH
00yJaronuxcs;

* CIIOCOOHOCTD o0yyJaromuxcs HCIIOJIb30BAThH OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEpCAJbHBIC Y4eOHBIC NEUCTBHS B TO3HABATEIIPHOW M COIMAIBHOM
MPaKTHUKE.

MeramnpeqMeTHbIe  pe3yJabTaThl  OTPAKAIOT  OBIIAJACHWE  YHUBEPCAJIHHBIMH  y4eOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

OBnazieHHe YHUBEPCAIbHBIMY YyU€OHBIMH [TO3HABATEIbHBIMU JIEHCTBUSAMU:

1) 6a30BbIC JIOTHYCCKUE NCHCTBUS:

*CaMOCTOSITEIBHO (POPMYIMPOBATH U AKTYyaIU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pPacCMaTPHUBATh;

*ONpEeeNsaTh LeTH AEATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUHU UX IOCTHIKEHHS, COOTHOCHUTH
PEe3yabTAThI AESITEIBHOCTH C TIOCTABICHHBIMU LIESIMHU;

*MCIIOJIb30BaTh MIPU OCBOCHUU 3HAHHMU MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJICIATh XapaKTEpPHbIC
NPU3HAKYU MOHATUH M yCTAHABJIMBaTh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS IS
OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBICHUI;,

*BBIOMpATh OCHOBAHMSI U KPUTEPUU TS KJIACCU(PUKALIMU BEIECTB U XMMUYECKUX PEaKIHii;



* yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBA3H MEX]ly U3y4aeMbIMH SIBIICHUSIMH;

*CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHbIC, 1O AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHUBOpPEYHsT B PAacCCMAaTPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

*IIPUMEHATH B MpOIecce MO3HAHMS HCIIOJIb3YeMble B XUMHUHM CHMBOJIMYECKHE (3HAKOBHIE) MOJEIIH,
peoOpa3oBbIBaTh MOJEIBHBIE MPEJCTABICHUS — XUMUYECKHH 3HaK (CHMMBOJ) 3JIEMEHTa, XUMHUYECKas
¢dopmyna, ypaBHEHHE XUMHUYECKOW PEaKIMU — MPU PEUICHUN YYeOHBIX MMO3HABATEIbHBIX U MPAKTHYECKHX
3aJla4y, NPUMEHATh Ha3BaHHbIE MOJIEJbHBbIC MPEJCTABICHUS /AJS BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMHUECKUX PEAKIINH;

2) 6a30BBIE UCCIIEOBATEIBLCKHUE JCHCTBUS:

*BJIaJIETh OCHOBAMHU METOJ0B HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIUi;

* popMynupOBaThH LEU U 337a4d HCCIEAO0BaHUs, UCIONb30BATh MOCTABICHHBIE U CAMOCTOSITENILHO
copMynupOBaHHBIE BOIPOCHl B KayecTBE HHCTPYMEHTA IIO3HAHUS W OCHOBBI IS (POPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPAaBUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

*BJIQJICTh  HABBIKAMH  CAMOCTOSITEJILHOTO  IUIAHHUPOBAHMUS W TPOBEIACHHUS  YUYCHHUECKUX
AKCIIEPHUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAOJIOaTh 3a XOJOM IIPOIEcca, CaMOCTOSITEIIBHO
MIPOTHO3UPOBATh €0 pe3yibTar, (GopMyIupoBaTh 000OUICHNS M BBIBOJBI OTHOCHUTEIILHO JIOCTOBEPHOCTHU
PE3yNbTAaTOB HCCIEA0BAHNUSA, COCTABIATH 0OOCHOBAHHBINM OTUET O MPOJIEIIaHHON paboTe;

*IIPUOOpPETaTh ONBIT YYCHHUECKOW HCCIIEAOBATENILCKOM M TPOCKTHOW NESTEIBbHOCTH, IMPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB pEIICHUs] MPaKTUYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METO/I0B TIO3HAHMS,

3) pabora ¢ uHopMaIuei:

*OPHEHTHPOBATHCA B PA3TMYHBIX HCTOYHHKAX HWHGpOpMaNMK (HAyYHO-TIOMYISIpHAS JIUTEpaTypa
XMMHUYECKOTO COJIEP KaHMsI, CIIPABOYHBbIE MOCOOMS, pecypchl MHTEpHETa), aHAIM3UPOBaTh MH(OPMALIHIO
pa3NUYHBIX BHJAOB W (OpPM TIPEACTABICHUS, KPUTUYECKH OICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUMBOCTbD;

* popMyIHMpOBaTh 3aIPOCH M TPUMEHSTH PAa3JIMYHbIE METOJBI MPH MOMCKE W 0TOOpe MHPOpMALUH,
HE00XO0AUMOM /7151 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpPEeAETICHHOTO TUIIa;

*IIPUOOpPETaTh  OMBIT HUCIOJNB30BaHUS  HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

* CAMOCTOSTEIBHO BBIOMPATH ONTUMANIBbHYIO (OpPMY MpeCTaBlIeHUss UHPOpMaLUK (CXeMBbl, rpadukwy,
JIyarpamMmbl, TaOJIHIIbI, PUCYHKH H JIP.);

*MCIIOJIb30BaTh HAYYHBIA SI3BIK B Ka4eCTBE CPEJCTBA NMpHU paboTe ¢ XUMHUYECKOW HH(OpMAIUEi:
OPUMEHATh MEXIpeAMeTHble ((u3ndeckue M MaTeMaTH4yecKue) 3HaKM M CHUMBOJIBL, (DOPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

* MCII0JIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMUYECKHE CPECTBA HATIISAHOCTH.

OmnazieHre YHUBEPCATBHBIMA KOMMYHUKATUBHBIMH JICHCTBHSAMMU:

*33/1aBaTh BOIIPOCHl MO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ Juajora W/MIM JTUCKYCCHH,
BBICKa3bIBaTh WEH, (HOPMYIHPOBATH CBOM NPEIIOKEHHS] OTHOCHUTEIFHO BBITIOJHEHUS MPEIOKEHHON
3a/1a4u;

*BBICTYIIATh C TPE3CHTAIE pe3y/IbTaTOB IMO3HABATEIBHON JCATEIBHOCTH, TIOTYYCHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHHKAMU MPU BBIMOJIHEHHH XUMHUYECKOTO SKCIEPUMEHTA,
MPAaKTUYECKOH pabOTHI TI0 MCCIETOBAHNIO CBOWCTB M3yYaeMBIX BEIIECTB, PEaTH3aNN yIeOHOTO MPOCKTa,
1 (GOpPMYIHPOBATH BBIBOBI 110 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEIOBAHUIN MYyTEM COTIACOBaHMS MO3UIHMIA B
x0J1e 00CYyX)eHUsI 1 0OMEHa MHCHUSIMU.

OBnajzieHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JICHCTBUSMU:

* CAMOCTOATEIHHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIbHYIO NESATEIbHOCTD, OMPEICIIss
ee LeJU U 337a4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOMMOCTH KOPPEKTHPOBATH MPEASIaraeMblii alIrOPUTM
JEHCTBUM TIPU BBIMIOJTHEHUN YUEOHBIX W HMCCIICIOBATEIBCKUX 3aJ]lad, BBIOMpaTh HambOosee 3P GheKTHBHBIMN
CIOCO0 MX PEIICHUS C YUYETOM MOIY4YE€HHUS HOBBIX 3HAHUI O BEIIECTBAX M XMMHUYECKUX PEaAKLUsAX;

* OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEILHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOICHKH.

INPEIMETHBIE PE3YJIbTATbBI
10-i kiaace
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaIoT:



*C(OPMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOH COCTaBJISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpPA, POJIM XUMHUH B MO3HAHUU SBIECHUI NPUPOJBI, B GOPMUPOBAHUU MBIIIICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW MJis pEIICHUS NPAKTHUYECKHUX 3a7ad U
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

*BJIQJICHUE CHUCTEMON XHWMHUUYECKHX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIONIME MOHSATHUS
(XMMUYeCKUl ~ 3JIEMEHT, aToM, DJEeKTpOHHas  00oJo4Yka  aToMa, MOJIEKYJa,  BaJICHTHOCTH,
ANEKTPOOTPHUIIATETILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyna (pa3BepHyTas U COKpallCHHas),
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIM 00beM, YIIepOAHbIN CKeleT, (PyHKIMOHAlbHAs TPYIIa, paaukall,
MU30MEpPHUsI, U30MEpPbI, TOMOJOTUYECKUIN psZl, TOMOJOIH, YIJIEBOAOPOAbI, KHUCIOPOJA M a30TCOAEpKALIUE
COEIMHEHHSI, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIC COCIUHEHUS); TEOpUU U
3aKOHBI (Teopusi CTpoeHus: opranndeckux Bemects A.M. byTiepoBa, 3akoH coxpaHEeHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUYECKME 3HAHUS, JIEXKAllUe B OCHOBE
MOHVMAHUS TMPUYUHHOCTH W CUCTEMHOCTH XHUMUYECKUX SIBJICHUH, (PAKTOIOTUYECKUE CBEACHUS O
CBOMCTBAx, COCTaBe, MOJyYEHUU U OE30MaCHOM HCIIOIb30BAHUM BAKHEHIINX OPraHMYECKHUX BEIIECTB B
OBITY U IPAKTHYECKOH JIeATEITHHOCTH YEJIOBEKa;

*c()OPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHbIE NPU3HAKU TMOHATHH, YCTaHABIMBATh HX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSTHS TPU OINHMCAHUU COCTaBa, CTPOCHUS U
MIpEBpAIICHUI OPraHUYECKUX COCIUHEHUN;

*cOPMHUPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JUISI  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpalleHHOH) (QOpMyd OpPraHMYECKUX BEIIECTB H
YpaBHEHUNW XUMHUYECKUX PEAKIUW, HW3rOTaBIMBATh MOJEIM MOJEKYJI OPraHUYEeCKUX BEHISCTB IS
WJUTFOCTPALIMM X XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

*chOpPMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX OPTaHMYECKUX BEIIECTB
M0 MX COCTaBY M CTPOCHHIO K OMPEIEIIEHHOMY KJIacCy/TpyNie COeAUHEHHH (YrieBOAOPOIbl, KUCIOPOI U
a30TCOJICPKAIINE COCIUHEHHUS, BBHICOKOMOJICKYJSIPHBIE COEAMHEHHUs), JaBaTh MM Ha3BaHUS TIO
cucrematnyeckoir Homenknarype (IUPAC), a Taxxke NpUBOIUTH TPUBHAIBHBIE HA3BaHHs OTIEIBbHBIX
OpraHWYECKUX BEIIeCTB (PTWJICH, TMPONWICH, aleTWICH, JTHWICHIVIMKOJIb, TJIHUIEpPUH, (eHom,
dbopManpaeru, aneTalbIerujl, MypaBbHHAs KHUCIOTa, YKCYCHAas KHCIOTa, OJEUHOBas KHUCIOTa,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIII0103a, TJINLKH);

*C(pOPMUPOBAHHOCTh YMEHUS ONPEAEATh BUIbl XMMHUECKON CBSI3M B OPTaHUYECKHX COCIMHEHUSX
(onuHapHBIE U KpaTHBIE);

*c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHHUS TEOPUU CTPOEHHUS OPraHWYEeCKUX BEIIECTB
A.M. BytnepoBa 1t OOBSCHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS, 3aKOH
COXpaHEHUs MaCChl BEUIECTB;

*cOpPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTpoeHUE, (U3UYECKHE U XUMHUYECKHE
CBOMCTBA TUIIWYHBIX MPEICTaBUTENICH Pa3IUYHBIX KJIACCOB OPraHMYECKUX BELECTB (METaH, 3TaH, STUJIEH,
MPOMWIICH, aleTuieH, OyramueH-1,3, metunOyramuen-1,3, OEH30JI, METaHOJ, A3TAHOJ, STUJIEHTIIUKOIIb,
TIIMIEpHH, (EHOI, aleTaabJeTu, MypaBbUHAas U YKCYCHas KHUCJIOTHI, TJIOKO3a, Kpaxmaj, IeJI003a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HHMH YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C UCMOIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

*cOPMHUPOBAHHOCTh yMEHHS XapaKTepU30BaTh HMCTOYHUKH YTIIIEBOJAOPOJHOTO CHIpbs (HE(DTH,
NPUPOAHBIN Ta3, yroip), cmocoObl HX TepepaboTKM W TPAKTHUECKOE MPUMEHEHUE TMPOJYKTOB
nepepaboTKH;

*C(OPMUPOBAHHOCTh YMEHHA MPOBOAHWTH BBIUMCICHHS IO XUMHUYECKHM YpaBHEHUSM (Macchl,
o0beMa, KOJIMYECTBAa HMCXOIHOTO BEILIECTBA MM NPOAYKTAa pPEaKIMH IO H3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIA MPOAYKTOB PEAKIINH);

*chOPMHUPOBAHHOCTh YMEHHUH BIIAETh CHCTEMOM 3HAHMM 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIOJb3YEeMBbIX B XMMHUHU MPHU U3YUYCHUU BEIIECTB W XMMHUUYECKUX SIBICHUH (HaOIIOACHUE,
U3MEpEeHUe, OHKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAaHUS U
NPUHATUS PEHIeHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEHIECTBAMU U UX
IIPUMEHEHHEM;

*chopMHUpOBAaHHOCTH yYMEHHMH COOJIOAATh TpaBWIIa IOJIb30BAHUS XUMHUYECKOW IOCYIOM H
nabopaTOpHBIM O000pYyTOBaHHEM, a Tak)Ke IpaBWja OOpalleHHWs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;



*c(hopMHPOBAaHHOCTH YMEHH MJIAHUPOBATH M BBHIOJIHATH XMMUYECKHI SKCIEPUMEHT (IIpEeBpalleHUS
OpraHWYECKHUX BEUIECTB MPHU HAarpeBaHUM, MOJYyYEHUE ITHICHA W U3YYEHHUE €r0 CBOWCTB, KaU€CTBEHHBIE
peaKIMu OPraHuYecKUX BEIIECTB, JCHATypauus OEJIKOB NMPH HAarpeBaHHUM, I[BETHbIE PEaKIUU OEJIKOB) B
COOTBETCTBUM C NpPaBHJIAMU TEXHHMKH O€30MaCHOCTU MpU OOpaIleHUU C BEIIECTBAMU U JAOOPATOPHBIM
000pyZIOBaHUEM, TPEACTABIATH PE3YAbTaThl XMMUYECKOTO SKCHEpUMEHTa B (OpMe 3almuCH ypaBHEHUH
COOTBETCTBYIOIIUX peakUuil U GOpMyIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

*chopMHUPOBAaHHOCTH, ~ YMEHUH  KPUTHYECKH  aAHATU3UPOBATh XMMHUYECKYI0  HH(MOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBOI MH(OpPMAIINH, UHTEPHET U JIp.);

*c(hopMHPOBAaHHOCTH YMEHHI COOMIONATh MpaBHJa SKOJIOTMYECKH LIEIeCO00pa3HOro IMOBEICHUS B
ObITY U TPYIOBOM NEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0pPOBbS U OKPYKAIOIIEH MPUPOTHOM
Cpelpl, OCO3HaBaTb OIIACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MbI OIPENEICHHBIX OPraHUYECKUX
BellecTB, MoHMMas cMbicn mnokazatens I[IJIK, mosicHaTh Ha mnpumMepax crnocoObl yMEHbBIICHUS U
IIPEIOTBPALLEHUS UX BPEIHOTO BO3ACHCTBUSI HA OPraHU3M YEJIOBEKa.

11 KJIACC

HpenMeTm,le pe3yJbTaTrbl OCBOCHHA KypcCa «06]]_[8.5{ W HCOPraHHU4YCCKasA XUMUA» OTPAKAIOT!

c(OPMHPOBAHHOCTh MPEACTABIECHUI: O XUMUYECKOM COCTaBIISIIONIEH €CTECTBEHHO-HayYHON KapTHHBI
MUpA, PO XUMHH B TIO3HAHUU SIBIICHUI TPUPOIBI, B (YOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI JINYHOCTH,
e€¢ (QyHKIIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl pELIeHUs IPAKTUUYECKUX 3a]1a4 U SKOJIOTHYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPeAe;

BJIAJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKIIFOYACT: OCHOBOIIOJIATAOIINE MOHATHS (XUMUYECKUN
3IIEMEHT, aTOM, U30TOII, $-, P-, d- SIIEKTPOHHbIE OPOUTATIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIH
00BEM, BaJIEHTHOCTH, JIEKTPOOTPUIIATETILHOCTh, CTETICHb OKUCIICHHS, XUMHUUECKasl CBs3h (KOBaJICHTHAs,
MOHHasl, METaJTHYecKasi, BOJOPO/IHAS ), KpUCTAIITNYecKas peréTka, TUIIbl XUMUYECKIX PEeaKIIfii, pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIIUTHI, DIIEKTPOITUTHYECKAS TUCCOLUALINS, OKHCIUTEh, BOCCTAHOBUTED,
CKOPOCTh XUMUYECKOW PEeaKINK, XUMIUUECKOE pAaBHOBECHUE); TEOPUU U 3aKOHBI (TECOPHS
AJIEKTPOJIUTUYECKON AUCCONMAaLNK, nepuoandeckuii 3akoH J[. 1. MenaeneeBa, 3akOH COXpaHEHHS MaCChl
BEILIECTB, 3aKOH COXPAHEHUs U MPEBPAILCHHS SHEPTUU IPU XUMUYECKUX PEaKLHUsIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PEHUECKHIE 3HAHUS, JISKAIINE B OCHOBE TOHUMAHUS MPUINHHOCTH
U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (PaKTOIOTHYECKHE CBEIEHUS O CBOICTBAaX, COCTaBe, MOTYyYEHUU U
0€301acCHOM HCTOJIb30BaHUHU BAKHEHIITNX HEOPTAHUUECKUX BEIIECTB B OBITY U MPAKTHUYECKOM
NEeSATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKY TTOHSATHH, YCTAaHABIMBATH UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIONINE MOHITHUS IPU ONMMCAHUN HEOPTAHMUECKUX BEIIECTB U UX MPEBPAILICHMUI];
c(hOpMHUPOBAHHOCTh YMEHUN HCITOIH30BATh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIIEHUS (POPMYIT BEIIECTB U
ypaBHEHUN XUMHUYECKUX peakiui, cuctematuueckytro HomeHknatypy (IUPAC) u TpuBruanbHble Ha3BaHUS
OTJIETTLHBIX HEOPTAaHMUECKUX BEIIEeCTB (yrapHbIN Ta3, YIIIEKUCIIBIA a3, aMMHAK, TaléHas u3BecTh,
HerameéHasi H3BeCTh, MUThEBAst CO/Ia, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTb YMEHUN OMPEIETSATh BAJIGHTHOCTh M CTETICHh OKUCIICHUSI XHMHUYECKUX 2JIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTAaBa, BUJl XUMHUECKOH CBSI3U (KOBAJICHTHAS, HMOHHAS, METAIJTNYECKas,
BOJIOPO/IHAS) B COCTMHEHUSIX, TUTT KPUCTAJUTMUECKON PEMIETKHM KOHKPETHOTO BEIeCcTBa (aTOMHas,
MOJIEKYJISIpHas, MOHHAs, METAJNIMUECKasi), XapaKTep Cpe/ibl B BOAHBIX pPACTBOPAX HEOPTaHUUYECKUX
COCITMHCHHIL,

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIUBATH MPUHATICKHOCTh HEOPTAHUYECKUX BEIIECTB IO UX COCTaBY K
ornpeAenéHHOMY Kiaccy/Tpymie coelMHEeHNH (MPOCThIe BEIeCTBAa — METAJIB K HEMETaJLIbl, OKCUbI,
OCHOBAHWUSI, KUCJIOTBI, aM(OTEPHBIEC THIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PaCKPBhIBATh CMBICI TTepuoanueckoro 3akona JI. 1. Menneneesa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTEIHHYIO U IPOTHOCTHYECKYIO (DYHKITUU;
c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh ANEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX 3JIEMEHTOB 1—
4 nepuonos Ileproauueckoit cucteMbl Xxumuueckux snemeHToB J[. . MenaeneeBa, UCIOJIb3ysl OHATHS
«S-, pP-, d-371eKTpOHHBIC OPOUTAIIHY, «PHEPTETHYECKUE YPOBHIY», OOBACHITH 3aKOHOMEPHOCTH N3MEHEHHSI



CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAVMHEHUH 110 epuoaam u rpynmnam [lepuogudyeckoit cuctemsl
XUMHU4YecKux djemeHToB M. Y. Menaeneena;

c(OPMHPOBAHHOCTH YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBONCTBA
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB, OATBEPKAATh CYIIECTBOBAHUE F'€HETUYECKON CBSI3U
MEXy HEOPTraHMYECKMMU BELIECTBAMH C ITIOMOIIBIO YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEaKIIUil;
c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKLIUU IO Pa3IMYHBIM MIPU3HAKAM (YHUCITY
U COCTaBY pearupyronmx BeIeCTB, TEII0BOMY dPPEKTy peakluu, U3MEHEHHIO CTEIICHEH OKHCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTH YMEHHUH COCTABIATh YPABHEHHS PEAKIIMI Pa3IMYHBIX TUIIOB, IOJTHBIC U COKpPAIEHHBIC
YpaBHEHHUS PEaKuii HOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEaKUUU UAYT 10 KOHILIA;
c(OPMHPOBAHHOCTH YMEHHH MTPOBOIUTH PEAKIINH, TIOATBEPIKIAIOIINE KAaUeCTBEHHBIH COCTaB Pa3IMUHBIX
HEOPraHUYECKHUX BEILECTB, PACIIO3HABATH OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX
HEOPraHUYECKHUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIH
MIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLnil;

c(OpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEAKIIUHU OT Pa3INIHBIX
(aKTOpOB; XapaKTep CMEUICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCHCTBUS
(npunnun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMUYECKHE MPOIIECCHI, JICKAITUE B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4Y€HHUsI CEPHOM KUCIOThI, aMMHAaKa, a Tak:Ke CPOPMUPOBAHHOCTH MPEACTABICHUIN 00
O0IIMX HAyYHBIX MMPUHIIUIAX H SKOJIOTHIECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;
c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUThH BBIYUCICHUS C UCTIOJIH30BAHUEM MOHSATHUS «MACCOBAs 10JIS
BEIIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHH T'a30B P XUMUYECKUX PEAKIIHSIX, MACCHI BEIIECTBA UIIH
00BEMa razoB MO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WK 00bEMY OJTHOTO U3 YUYaCTBYIOIIHNX B
peaxkiuy BelecTB, TEMIOBOro 3 dexTa peakliuy Ha OCHOBE 3aKOHOB COXPaHEHMsI MACChl BELLIECTB,
IIPEBPALLECHNS U COXPAHEHUS DHEPTUU;

c(hOpMHUPOBAHHOCTb YMEHUN COOJII01aTh MPaBUJIa TIOJIb30BAHUS XUMUYECKOM MOCYA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaK)Ke MpaBUJia OOPAIIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIMSIMU O
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHUH IIAHUPOBATH U BBIMOJIHATH XUMHUECKUI SKCIIEPUMEHT (pa3iioKeHHe
IIEPOKCHIA BOJOPO/IA B IPUCYTCTBUU KAaTaIU3aTOpa, ONPEAEICHHE CPEABI PACTBOPOB BEILIECTB C IIOMOIIBIO
YHUBEPCAJIbHOI'O MHIUKATOPA, BIUSHUE Pa3IMYHbIX (DAKTOPOB Ha CKOPOCTh XUMHUECKON PEeaKIIH,
peaKuyu HOHHOTO OOMeHa, KaueCTBEHHBIE PEAKINH Ha Cyab(dat-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHMSI, pellIeHHEe YKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «MeTtais» u «HemeTamibl») B COOTBETCTBUU C
IIpaBWJIaMU TEXHUKH 0€30IaCHOCTH MpHU OOpallleHUH C BELECTBAMH U Ja0OpaTOPHBIM 000pYI0BaHUEM,
MPEJCTABIATH PE3yIbTaThl XUMUYECKOTO KCIIEPUMEHTA B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUIM KPUTHUYECKH aHAIN3UPOBATh XUMHUECKYIO0 HH(OPMAIIHIO, TOTYYaeMyIo U3
Pa3HbIX UCTOYHUKOB (CpeIcTBa MacCOBOM KOMMYHHUKAIMK, UHTEpHET U IpYyTUX);

c(OPMHPOBAHHOCTH YMEHUH COOII0IaTh MPaBHIIa SKOJIOTMYECKH LIEI1ecO00pa3HOro MOBEACHHS B OBITY U
TPYZIOBOM AEATENBHOCTH B LIENISAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH TPUPOTHOMN Cpeibl,
OCO3HAaBaTh ONACHOCTb BO3JCHCTBUS HA KUBbIE OPraHU3MBbI OIPEIEIEHHBIX BEIECTB, IOHUMAsI CMBICII
nokazarens [1JIK, nosicHsITh Ha mpuMepax crocoObl yMEHbIIEHUS U MPEAOTBPAILEHUSI UX BPEAHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

JUIs 00Y4arOIIMXCs C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE IPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U XUMHUUECKUX SIBIICHUI;

JUIS CJIETIBIX U Ca00BUASIINX O0YYAIOIMIMXCS: YMEHHUE UCIIOJIb30BaTh PeNbe()HO-TOUEUHYIO CUCTEMY
obo3nauenuii JI. bpainst i 3anucu XUMUYeCKHX (GOpPMYIL.



TEMATHUYECKOE ITNTAHUPOBAHHUE

10 KJIACC
Ne Koa. JyeKTpoHHBbIE (LM pPOBbLIE)
HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl 4acoB
n/n oOpa3oBaTe/ibHbIE pecypchbl
Paznen 1. Teoperuueckrne OCHOBBI OPraHUYECKOM 3 Bu6muorexa LIOK
XUMHIH https://m.eds00.ru/
bu6nuoreka [IOK
P 2. 1
asfieit 2. Y TIeBOIopOJEL 3 https://m.edsoo.ru/
Paznen 3. Kucnopoacoaepikaiiue opraHuueckue Bu6muorexa LIOK
COCAMHCHHA 13 https://m.edso0.ru/
Paznen 4. Azorconepxaniue opraHm4ecKue 5 bubnmoreka [JOK
COCMHEHUS https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KJTIACC
Ne Kou. DJIeKTpOHHbIe (LM (POBHIe)
HanmenoBanue pa3iesioB 4 TeM IPOrpaMMbl 4acoB
n/n o0pa3oBaTejibHbIE PeCYpPChI
13 bubnnoreka IIOK
Paznen 1. Teoperuueckrne 0OCHOBbI XUMHUH https://m.edsoo.ru/
17 bu6mmoteka [IOK
Paznen 2. Heopranumdeckasi XuMus https://m.edsoo.ru/
Pasnen 3. XuMus 1 )KU3Hb 4 Bubmuorexa IIOK
https://m.edsoo.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME



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

[Ipunoxxenue k padoueii mporpamme mmo xumuu 10-11 kimacca
Kpurtepun u HopMBbI OleHMBaHusI pa6oT Mo XumMuM yqyammxes 8-11 kiaaccos.
OneHka yCTHBIX OTBETOB.

OtrMeTka «5» - CTaBUTCS B TOM Cilydae, €CIM y4allUiics MOKa3bIBaeT BEPHOE MOHMMAHHME XUMHUYECKOU
CYIIHOCTH PacCMaTPUBAEMbIX SIBICHUN M 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHUH, J1a€T TOUYHOE OIpPE/ICIICHHUE
U HCTOJIKOBAaHHE OCHOBHBIX MOHSTUMN, 3aKOHOB, TEOPUH, a TaKkKe MPaBUIHHOE ONpeAeTCHHE XUMHUYECKHX
BEJIMYMH, UX CIIUHUI] U CIIOCOOOB U3MEPEHUS; MPABUIIHPHO BBIMOIHSIECT YEPTEIKH, CXEMBI U TpadUKH; CTPOUT
OTBET 0 COOCTBEHHOMY IIJIaHy, COITPOBOXK/IAET PacCcKa3 HOBBIMHU MPUMEpPAMH, YMEET IPUMEHUTh 3HAHUS B
HOBOM CHUTYyallMH TIPHU BBITIOJHEHUH MPAKTUYECKUX 33JIaHUI; MOXKET YCTAHOBUTD CBSI3b MEXKAY M3y4aeMbIM U
paHee M3y4YE€HHBIM MaTEpHUaJIOM IO KypCcy XUMHH, a TaK K€ C MaTepualioM, YCBOCHHBIM [0 H3YYCHHIO
JIPYTHUX IPEIMETOB.

OtMmeTKa «4» - CTaBUTCS, €CIIM OTBET YYCHUKA yJOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha «5»,
HO JaH 0e3 MCHOJb30BaHUSA COOCTBEHHOIO IJIaHA, HOBBIX NPUMEPOB, 0€3 NPUMEHEHUs 3HAHUIl B HOBOM
cUTyaluu, 6€3 HCIOIb30BaHM CBA3CH C paHee H3yYeHHBIM MaTepUaAIOM, YCBOSHHBIM IPU U3YUYEHHUH IPYTUX
IPEMETOB; €CIM yJallMics JOMYCTHII OJIHY OLIMOKY MM He 0ojiee JBYX HEI0UYETOB U MOXKET UX UCIIPaBUTh
CaMOCTOSITENILHO MJIM C HEOOIbIIONW NOMOILBIO YUUTEJIS.

Ormerka «3» -craBUTCA, €CIAM  Yy4YallWiicss MOPaBWIBHO MMOHMMAeT XUMHUYECKYIH0 CYIIHOCThb
paccMaTpruBaACMBbIX SIBJIEHUH U 3aKOHOMepHOCTCﬁ, HO B OTBETC UMCKOTCA OTACIBHBIC Hp06eJII)I B YCBOCHHU
BOIPOCOM Kypca XUMHH, HE MPEMSITCTBYIONUE JAbHEHIIIEMY YCBOCHUIO MPOIPAMMHOIO MaTepualia; yMeeT
IMPUMCHATH MOJYUYCHHBIC 3HAHUA IPHU PCIICHHUU MPOCTHIX 3ada4 € UCIOJb30BAHUCM I'OTOBBIX (1)OpMyJ'I, HO
3aTPYAHSCTCS MPH PEIICHUH 33]a4, TPEOYIOIUX MpeoOpa3oBaHusi HEKOTOPBIX (popMyIT;1onycTHII He Oojiee
OJIHOU Tpy0Oil OMMOKK U JABYX HEIOYETOB, HE Ooyiee OHON rpy0oii M OJIHOM He rpyOolt ommOKku, HEe Ooee
JBYX-TPEX HE TPYObIX OMIMOOK, OJHOM HEe Ipy0oi OmMUOKH U TPEX HEJOYETOB, JOMYCTUI YEThIPE WIIH TSTh
HEJIOYETOB.

OtMeTKa «2» - CTaBUTCA, €CIU YYALUICS HE OBJIAJE]l OCHOBHBIMU 3HAHUSIMHU U YMEHUU B COOTBETCTBUH C
TpeOOBaHUSAMU IPOTPaMMBbI U AOIYCTUI O0JIbIIIE OLIMOOK U HEJOUETOB, YEM HEOOXOIUMO ISl OLEHKHU <3 .

OneHnka nucbMeHHbIX paﬁoT.
OTtMeTKa «5» cTaBUTCA 3a pa60Ty, BBITIOJITHCHHYIO IMOJIHOCTBIO 0e3 omnOoK U HCO0YCTOB.

OtMmeTka «4» cTaBUTCS 3a padOTy, BBHIIOJHEHHYIO MOJHOCTBIO, HO MpU HAJIWYUKM B HEH He Oojiee omHOMU
rpy0Ool OLIMOKY U OAHOTO HEJ0YeTa ; He Oosiee TpeX HEJA0UYETOB.

OtMmeTKa «3» CTaBUTCS, €CIIM YYEHHMK BBIMOJIHUI IPABUIBHO HE MeHee 2/3 Bcell paboThl WM JOMYCTHII He
0osee o1HOM rpyOOi OMIMOKHU U JABYX HEJOYETOB, HE OoJjiee OAHON rpyOoil U OgHON HEerpyOoil oluOKu, He
Oosiee Tpex HerpyObIX OoIMOOK, OJHOM Herpyooi OIMOKK M TPEeX HEAOYETOB, IPU HAJIMYUHU YETHIPEX-TIATH
HEJI0YETOB.

OTtMeTKa «2» CTaBUTCS, €CIIU YUCIIO OMMOOK U HEOUYETOB MPEBBICUIO HOPMY OLIEHKH «3» WM BHITIOJIHEHO
npaBUIbHO MeHee 2/3 Bceil paboThl.

OneHka KOMOMHUPOBAHHBIX KOHTPOJILHBIX PadoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKH
Otmetka «5» ctaButcs 3a BeinonHenue 90-100% paboTsl.
OtmeTka «4» ctaButcs 3a BeinoiaHeHue 70-89 % paboTsl;
Otmetka «3» craButcs 3a BoimoiHeHHe 50-69%

OTMeETKa «2» CTaBUTCS 3a BBHITIOJIHEHHE MeHee 50%,



Kputepuu oneHMBaHus TECTOBBIX KOHTPOJIbLHBIX padoT.

[IIkana nepeBoaa B MATHOAITBHYIO CUCTEMY OIICHKU

OtmeTka «5» ctaButcs 3a BeimonHeHue 90-100% paboTsl.

OtmeTka «4» crtaButcs 3a BeinoiaHeHue 70-89 % pabotsl;

OtmMmertka «3» craBuTCS 3a BhinosiHeHne 50-69%

OtmMmeTKa «2» cTaBUTCS 3a BeIOJIHEHUE MeHee 50%,

Kpurepun oueHuBaHus IKCIIEPUMEHTAJBLHBIX YMEeHUH (JIa00OpaTOPHbIE M MPAKTHYECKHE 3aJaHNsT).

OT1meTka «5» cTaBUTCS eclii pabdoTa BBIMOJHEHA IOJHOCTBIO M TPABWIBHO, CICNAaHBI IPAaBUIIbLHBIC
HaOJIFOIEHHUS U BBIBOJIBI,

IKCIIEPUMEHT OCYIIECTBJICH 10 TUIAHY C YY€TOM TEXHHKH O€30MacHOCTH U MPaBWJI padOTHI ¢ BEMIECTBAMU H
000pyI0BaHUEM;

IMPOSABJICHBI OPIraHU3aAlIMOHHO - TPYAOBBLIC YMCHUS, NOAACPKUBAOTCA YHUCTOTA pa6oqer 0 MECTa U IOPAI0K
(Ha CTOJIC, 9DKOHOMHO HUCIHOJB3YHTCA peaKTI/IBBI)

OtMmeTrKka «4» CTaBUTCA €CIU pa60Ta BBITIOJIHCHA HpPaBUIJIBHO, CHACJIaHbl IMPAaBHUJIbHBIC Ha6JIIOII€HI/I$I u
BBIBOJIbI, HO ITPU 3TOM 3KCIICPUMCEHT MPOBCACH HC IMOJIHOCTHIO MJIK JOITYHICHBI HCCYIICCTBCHHDBIC OIIIMOKHU B
pa60Te C BCIICCTBAMH U O60py,HOBaHI/IeM.

OtMmeTKka «3» CTaBUTCA €CIM paboTa BBHINOJHEHA MPABUIBLHO HE MEHEE YeM HAllOJIOBUHY WJIM JONYIIeHa
CyIIECTBEHHasi OMMOKa B XO/€ JKCIIEPHUMEHTa B OOBSCHEHHWH, B OPOPMIICHHH PaOOTHI, B COOIIOICHUH
IpaBUI TEXHUKU Oe30macHOCTH Ha padoTe C BellecTBaMU M 00OpyJIOBaHMEM, KOTOpas MCIpPABISETCA IO
TpeOOBAHUIO YUUTES

OTMeTKa «2» CTaBUTCS €CJIM JOIMYIICHBI 0oJiee ABYX CYIICCTBCHHBIX OIIMOOK B XOJ€: SKCIICPUMEHTA, B
00BsiICHEHUH, B OQOpPMIICHUU DPAOOTHI, B COOMIOJACHHM MpaBWJI TEXHUKH OE30MacHOCTH MpH paboTe ¢
BEIIeCTBAMH U 000PYZOBaHUEM, KOTOPBIE yYaIlIUNCs HE MOYKET UCTIPABUTH JaXKe TI0 TPEOOBAHHUIO YUUTEIIS.

OneHka MpPOeKTHBIX padoT.

OtMmeTKa «5» cTaBUTCSA €CIH LIeJb YETKO cOopMynHpoBaHa M yOeauTenbHO obocHoBaHa. [Ipencrasien
pa3BepHYTHIM IMJaH JOCTH)KEHUS IIeNIM MpOeKTa. Tema MpoeKTa pacKpbiTa MOJHOCTHIO M MCUEPIBIBAIOLIE.
Pabora comepXuT A0OCTaTOYHO MOJIHYK MH(POPMALMIO U3 PAa3TUYHBIX MCTOYHHUKOB. IIpencraBineH anamus
CUTyallul, CKJaJbIBaBUIMXCA B X0Jie¢ padOoThl, clieldaHbl HEOOXOIMMBbIE BBIBOJbI, HAMEUEHBI MEPCIEKTUBbI
pabotbl. PaboTa oTiMyaeTcs TBOPYECKUM MOJIXOA0M, COOCTBEHHBIM OPUTMHAIBHBIM OTHOILIEHHEM aBTOpa K
uaee mnpoekra. Pabora oTianyaercs 4ETKMM W TPaMOTHBIM O(OPMJIIEHMEM B TOYHOM COOTBETCTBHH C
YCTAHOBJICHHBIMH IPaBUJIaMU. BBICTyIIeHHE COOTBETCTBYIOT TPEOOBaHUAM MPOBEACHHS IPE3EHTAllUN, OHO
HE BBIIJIO 32 PAMKH PErJIaMEHTa, aBTOP BIIAJEET KyJIbTYypOi OOIIEHUS C ayAUTOPHUEH, TPE3EHTAIMS XOPOLIO
NOJArOTOBJIEHA, AaBTOPY YIAJIOCh 3aMHTEPECOBATH AyAUTOPHUIO. [IpOAYKT IOJHOCTBIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUYEH, YA00€H B HCIIOJIb30BAaHIH, COOTBETCTBYET 3asIBICHHBIM IIEJISIM).

OT1merka «4» CTaBUTCA e€ciM 1ielb chHOpMyIUpoBaHa, HO He oOocHOBaHa. IlpeacTaBieH KpaTKuil TUTaH
JOCTIDKEHUS 1IeNTd NpoekTa. Tema MpoekTa pacKkphiTa HE MOJTHOCTHbIO. PaboTa conep UT HE3HAYMTEIbHbIN
o0beM moaxopsmend MHPOpMAIMM U3 OrPAaHUYEHHOIO YHWCiIa OJHOTHUIHBIX HMCTOYHUKOB. llpencraBien
pa3BepHYTHIH 0030p pabOThHI MO JTOCTUKEHUIO IieNiel, 3asBICHHBIX B IpoekTe. PaboTa camocTosTenbHas,
JEMOHCTPHUPYIOIIAsl CEPbE3HYI0 3aMHTEPECOBAHHOCTh aBTOPA, MPEANPHUHSATA MONbITKA MPEACTABUThH JTUYHBII
B3IJIA]] HAa TeMY NPOEKTa, MPUMEHEHBI 3JIeMEHTHl TBopUecTBa. [IpeanpuHATH MOMBITKH 0POPMUTE paboTy B
COOTBETCTBUU C YCTAHOBJICHHBIMHU IpaBUJIAMHU, NMPHUAATH € COOTBETCTBYIOILIYIO CTPYKTYpy. BricTyruienue
COOTBETCTBYIOT TPeOOBAaHUSAM MPOBEJICHHS MPE3ECHTALIMH, OHO HE BBIILIO 32 PAMKH perjiaMeHTa, HO aBTOp He
BJIaJIeeT KyJIbTYpOW OOIIEHHS C ayJUTOpHel (YyMeHue OTBedaThb Ha BOINPOCHI, JOKA3bIBATh TOUKY 3PEHUS).
[TpoayKT HE MOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM KauecTBa



OtmeTka «3» cTaBUTCS eciu 1elb chOPMYITHpPOBaHa HeYeTKo 1100 He chopmynupoBana. [IpencraBieHHbII
IUTaH HE BEJET K JOCTIDKEHHUIO LIeJH MpoekTa. Tema mpoekTa packpbita (pparmentapHo. bonbmias yacte
IpeCTaBICHHON HH(OpMAIIMK HE OTHOCUTCS K TeMe paboThl. AHAIN3 3aMEHEH KPaTKUM ONMCAHUEM X0Ja U
nopsiika paboThl. ABTOp MPOSBHII HE3HAYUTENbHBIM MHTEpEC K TeMe IMPOeKTa, HO HE MPOJEMOHCTPUPOBA
CaMOCTOSITENIFHOCTH B paboTe, HE UCIOJIb30BaJ BO3SMOXXHOCTH TBOPUECKOTO MOAX0/a. B MuChbMEHHOM yacTu
paboOThl OTCYTCTBYIOT YCTaHOBJICHHBIC MpPAaBHJIAMHU IMOPSJIOK U YETKas CTPYKTypa, TOMYIICHbI OIIUOKU B
opopmienun. BpIcTymieHHe HE COOTBETCTBYET TpPEOOBAaHHSIM IPOBEACHHS TNpe3eHTauuu. [IpoeKTHbIHI
IPOAYKT HE COOTBETCTBYET TPeOOBaHMSIM KauecTBa (ICTETHKA, YJOOCTBO HCIOJB30BaHHUS, COOTBETCTBUE
3asBJICHHBIM LIEJISIM)

OueHka yMeHH#l peliaTh pacuyeTHbIE 3aa4M.

OTMeTKa «5» CTaBUTCI €CIIH B JIOTMYECKOM PaCcCyKACHUU W PCUHICHUHU HET OIJ_II/I6OK, 3aga4ya pcEHiCHa
paunoOHaJIbHbIM CHOCO6OM;

OTMeTKa «4» CTaBUTCS €CITM B JIOTMYECKOM PACCYKJICHUU W PEIICHUS HET CYIIECTBEHHBIX OMIMOOK, HO
3aJayua peleHa HepanuoHaIbHBIM CIIOCOO0M, MITH JIOIYIIIEHO He 00Jiee ABYX HEeCYIIECTBEHHBIX OIINOOK.

OTMeTKa «3» CTaBUTCS €CJIM B JIOTHYSCKOM pacCy’xi€HUU HET CYHICCTBCHHBIX OI_HI/I6OK, HO JOITyIICHa
CYLICCTBCHHAA oIInOKa B MaTEMaTHYECKUX pacucrax.

OTMeTKAa «2» CTaBUTCS €CJIM UMECTCS CYHICCTBCHHLIC OIIUOKY B JIOTHYECKOM PACCYXXJICHUU U B pCHICHUU.
OHeHKa yMeHI/Iﬁ peuiaTb IKCIIEPUMEHTAJBHBIC 3aJa1H.

HpI/I OLCHKE DJ2TOro0 yYMCHHUA CJICAYCT YUYUTBHIBATDH Ha6J'IIOI[eHI/I$I YUUTCIId W OPCAbSABIIICMBIC YyYallIUMCH
PE3YJIbTAaThI BBIITOJHCHUS OIIBITOB.

OtMeTKa «5» CTaBUTCS €CJIM IUIaH pelmiceHus 3aga4du COCTaBJICH IIPaBHUJIBHO, OCYIICCTBJICH HO,I[60p
XUMHUYCCKHX PCAKTUBOB U O60py,I[OBaHI/I$I, JaHO ITOJIHOC 00BsACHEHHE U CACJIaHbl BBIBOJBI.

OTMeTKa «4» CTAaBUTCS ©CIH IUIaH PEIICHUS COCTABIICH IMPABWIBHO, OCYIISCTBIICH MOAOOP XUMHUYCCKUX
PEaKTUBOB M OOOPYJOBaHMsS. NOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHHU H
BBIBO/IAX).

OTMmeTKa «2» CTaBUTCS €CIU TJIaH PEIISHUS] COCTaBJIeH MPABWJIBHO, OCYIIECTBICH MOAO0P XUMHUYECKUX
pPeaKkTHBOB U 000PYIOBaHUS. JOIMYIIEHA CYIECTBEHHAs OIMOKA B O0OBSICHEHUH U BBIBOJIAX.

OtMeTKa «2)» CTaBUTCS €CIIU JOIYILEHBI ABEe U 0osiee OMIMOKY (B IJIaHE pElIeHUs, B I0JI00pe XUMUYECKHUX,
pPEaKkTHBOB U 000PYAOBaHUs, B O0ObSICHEHUHU U BHIBOJIAX ).

Ouenka pedepara.
N3noxenHoe nonumanue pedepara Kak 11eJI0CTHOTO aBTOPCKOTO TEKCTA OMPEEIIeT KPUTEPUN €r0 OLIEHKH:

- HOBH3HA TEKCTA,
- 000CHOBaHHOCTb BbIOOpA HCTOUHUKA,;

- CTENIEHb PACKPBITHUA CYIIHOCTH BOIIPOCA;

- coOmoieHus TpeOoBaHUN K 0(hOPMIICHHIO.
HoBwusHa Tekcra:

a) aKTyaJbHOCTh TEMBI MCCIICIOBAHNUS;

0) HOBH3HA M CaMOCTOSTEJILHOCTh B IIOCTAHOBKE MPOOJIEMBbI, (OPMYIHPOBAHUE HOBOTO ACIEKTa U3BECTHOM
po0JIeMbI;

B) YMEHHE paboTaTh C JINTEPATypOH, CUCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTepua,

T') CAMOCTOSITEILHOCTh OLIEHOK U CYXKIICHHIA,

1) CTHUJIEBOE €IMHCTBO TEKCTA, €IUHCTBO JKaHPOBBIX UEPT.

CreneHb pacKpbITUs CYIIIHOCTH BOIIPOCA!

a) COOTBETCTBHE IIJIaHA TeMe pedepara;



0) COOTBETCTBHE COJIEPKaHUS TEME U TUIaHy pedepara;

B) TIOJIHOTA U TJTyOWHA 3HAHUH 110 TEME;

') yMeHue 000011aTh, AeTaTh BHIBObI, COMIOCTABIIATH PA3IMUHbIC TOUKH 3PEHHS I10 OJHOMY BOIIPOCY
O60CHOBaHHOCTH BHIOOPA UCTOUHUKOB:

a) OIIGHKAa WCIIOJIb30BAaHHOW JMTEpaTyphl: MPUBJICUCHBI JIM HauOoJee W3BECTHhIE pabOThI 1O TeMe
uccieoBaHus (B T.4. KypHaJbHbIE MYyOJUKAlMK MOCIEAHHUX JIET, MOCIEJAHHUE CTAaTHCTUYECKUE JaHHBIE,
CBOJIKH, CIIPaBKHU U T.II.).

Cobmronenue TpeboBanmii K 0POPMIICHUIO:

a) HaCKOJIbKO, BEpHO, O()OPMIICHBI CCBUIKH HA UCIIOJIb3YEMYIO JINTEPATYPY, CIIUCOK JTUTEPATYPHI;

0) OIlGHKa TPaMOTHOCTH W KYJbTYphl H3JIOXKeHUs (B T.4. opdorpaduueckoid, MNMyHKTyallHOHHOH,
CTHJIMCTUYECKON KYJIBTYPBI), BIAJICHUE TEPMUHOJIOTHEIH;

B) coOmroienne TpeboBanuii K 00bEMY pedepara.

VYuammuiics mpecTaBiseT pedepar Ha PeleH3UI0 He MO3/Hee YKa3aHHOTO CPOKa.

Jnst yCTHOTO BBICTYIUICHUS ydaliemMycsi 1octaToqHo 10-20 MuHyT.

OtMmeTKa «5» CTaBUTCS €CJIM BBINIOJHEHBI Bce TPeOOBAaHUS K HAMCAaHUIO U 3amuTe pedepara: 0003HaueHa
npobiemMa M O0OOCHOBaHAa €€ aKTyaJbHOCTb, CHENaH KpPAaTKUM aHaln3 pasjInuHBIX TOYEK 3peHHs Ha
paccMarpuBaeMyro npoOiieMy M JIOTHYHO H3JIOKEHa COOCTBEHHAs! MO3HMLUS, CPOPMYIMPOBAHBI BBIBOJBI,
TEMa PacKphITa MOJHOCTHIO, BBIJIEPKAH 00BbEM, COOIIOACHBI TPEOOBaHUS K BHEITHEMY O(GOPMIICHUIO, JTaHbI
NPaBUJIbHBIE OTBETHI HA IOTIOJIHUTENILHBIE BOIIPOCHI.

OTtMeTKa «4» CTaBUTCS €CJIU BBHITIOJIHEHB OCHOBHBIC Tpe6OBaHI/I${ K pe(bepaTy K €TI0 3allIUTC BBIIIOJIHCHBI, HO
IIpU 3TOM OONYIICHBI Heq04eThI. B YaCTHOCTHU, UMCIOTCA HETOYHOCTH B U3JIOKCHHUU MaTCpHraia, OTCYTCTBYCT
JIOTUYCCKAA IIOCICHOBATCIIbHOCTL B CYXJCHUAX; HC BbIACPIKAH 00BEM pecbepaTa; HMCIOTCA YHNYUICHUA B
O(l)OpMJ'IeHI/II/I; Ha AOIIOJIHUTCIIbHBIC BOIIPOCHI IIPH 3aIIUTC JaHbl HCIIOJIHBIC OTBCTHI.

OtMeTKa «3» CTaBUTCS €CIIM UMEIOTCS CYIIECTBCHHBIE OTCTYIUICHHS OT TpeOOBaHMM K pedeprupoBanuio. B
YaCTHOCTH: T€Ma OCBEIICHA JIMIIb YACTUYHO; JOMYIICHbl (PaKTUYECKHe OIIMOKU B coaep:kaHuu pedepara
WJIY TIPY OTBETE Ha JIOTIOJIHUTENIBHBIE BOIIPOCHL; BO BPEMS 3aIUThI OTCYTCTBYET BBIBO/L.

OtMeTKa «2» CTaBUTCS €clu TeMa pedepaTa He pacKpbITa, 0OHAPYKUBAETCS CYIIECTBEHHOE HETIOHUMAaHHe
po0OIIeMbI

Orenka TecToBBIX padoT OTMeTKa «5»: © 87 — 100%. OT™meTKa «4»: @ 61 — 86%. OTmeTka «3»: @ 35 — 60%.
OtMmeTKa «2»:
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