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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamma 1o XMMUHM Ha YPOBHE CPEIHEro oduiero oopazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOoBaHMH K pe3yibTaraM oOcBoeHHs (enepanbHOM  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero obpazoanusa(@OIl COO), mpencraBneHHbIx B DepepanbHOM
rocyJIapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaIu3yoIuX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, 1 OCHOBHBIX NOJIOXkEeHUH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAEeT BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcsa 10-11 xmaccoB. M3yuenue mpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, NPOMUIBLHOTO OOYYCHHS, MPU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0 U OOLIEKYJIbTYPHYIO IMOJAIOTOBKY BBIMTYCKHHUKOB ILIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKHU3HM B COLUyME, a
TaKXe s MPOAOJDKEHHS OOY4YEeHHs B OpraHu3alusx MpodecCHOHAIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOW U3 MPUOPUTETHBIX JUCLMUILIUH.

B mnporpamme no XumuM Ha3HaueHHE MpeaMeTa «XUMUS» [0JIydaeT HOJAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHUs! U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIOTCSA CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XuMuM QyHKIMU:

e uHPOPMALMOHHO-METOIMYECKas, pealu3alus KOTOpOoH obecrneynBaeT MOJyYeHHE
IIPEJICTaBICHUs O LEsIX, COJIEp)KaHuU, oOLel cTpaTernu OOy4YeHMs, BOCIIUTAHUS U
pa3BUTHsL 00YyYarOIUXCs CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOILAs, KOTOpass  NpeayCMaTpUBAaeT  OIpEeleleHHE:
OPUHIUIIOB  CTPYKTYPUPOBaHMS M  IOCJIEJOBATEIBHOCTH H3Y4YEHHUS  y4eOHOTro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTEeNIbHBIX
JOCTHXKEHUI 00ydYaroluxcsi B paMKaX MTOrOBOM arTecTaliMd B (QopMe €IUHOrO
roCyAapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yrityOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTHENbHBIX  Mpo¢uiel, MpeIycMaTpuBaeT  paclpelesieHue U
CTPYKTYpHUPOBAHHME €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTEeJIbHbIM JIMHUSAM/pa3jienam
Kypca,

e aéT MpUMEpHOE paclpesieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro ISl U3Y4YeHUs
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YEHHs] Y4eOHOro matepuana c
y4€TOM JIOTUKH ITOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HWHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yriIyOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CpeAHEro oduiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-1I03HABaTEIbHbIX JEMCTBUI OOydYarolerocss MO0 OCBOEHHUIO COJCpKaHUA
npeaMera.

[To Bcem Ha3BaHHBIM MO3ULMUAM B IpOrpaMMe IO XHMMHUU IPEAyCMOTpeHa
MPEEMCTBEHHOCTh C OOYYeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mero ooOpaszoBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod 10 XHUMHUM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTABJISAIONICH coAep kaHusl y4eOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA ONPENENIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO POoQHIIsi 00yUeHHUS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpefHero olmiero o0Opa3oBaHUs XUMMsI Ha YPOBHE YIIyOJIEHHOIO M3yYCHMs HalpaBiIeH
Ha pealn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIMM 3TalloM IOJIyY€HUS XHMHUYECKOTO
o0pa3oBaHUsl B paMKaX HW3y4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAyYHbIX M XHUMHUYECKHUX
JUCLIUIUIMH B By3axX M OpraHu3alusix CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cs3u
u3yuyeHue rmnpenMera «XHUMHS» OPHEHTUPOBAHO MPEUMYILIECTBEHHO Ha paCIIMpeHHe U
yIIyOJieHHEe TEOPETHUECKOW W TMPAKTHYECKOW IMOATOTOBKH OOYYarOIIUXCs, BHIOPABIINX
onpenenéHHbId Mpodmib 00yuyeHus, B TOM YUCIIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOTy4eHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro 0o0mero oOpa3oBaHUsl M3yYCHHE TMpeAMeTa «XUMHSD)
OPUEHTHPOBAHO TaKXKe Ha PEIICHUE 3a/1a4 BOCIMTAHUS U COLIMAIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
TpyAa U  OOOOWIEHHBIX CHOCOOOB  JIEATENILHOCTH, MMEIOLMX  MEXIUCIUIUIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocrapnstomuMu  npeaMera «XUMUs» Ha YPOBHE YIUIyOJNEHHOIO H3Yy4YEHMs SIBIISIOTCS
yrayonénnble Kypebl — «Opranudeckass xumus» U «OO0mas 1 Heopranudeckas xumus». [lpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yriayOnE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeeNEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblmMi  00BEM
¢dakrosornueckoro marepuasa. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecriedeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX u
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLM, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU. VI3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKM 3pEHUs MeXaHu3MoB €€ oOpazoBaHus. lM3yueHHe THUNOB peakIUil JOMOJIHAETCS
(bopMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHM4YecKo XUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yensieTcs oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMMMHU YIIyOJIEHHOTO YPOBHS
U3Yy4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduius (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpYy U



XapakTep IOMOJHEHUH K 001el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHWMHUKO-(DH3MYECKOro
npoduist 60JBIIIOE 3HAYCHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOIeld XUMUU.
[Ipy w3ydeHuu mpenMera B JaHHOM CIydae akIEHT OylIeT caellaH Ha OONIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsT T€OpUs
(MonekynsipHasi Teopus B (HU3WKE), 3aKOHBI COXPAaHEHUS MacChl W DJHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIHN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B TO ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XUMHUKO-OMOJIOTHIECKOTO TPOQUIIS
00N yAENbHBIN Bec OyaeT MMETh OpraHuueckas XuMmus. B aToM ciayuae mpemocTaBisieTcs
BO3MOXXHOCTB JIs1 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3alluu KIETKU KaK
OMOJIOTHYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIH/bI, OCIKU, YTIIEBOJABI, HyKJICHHOBBIE KHCIOTHI W npyrue. [lpm stom
3HAHUS O COCTABE€ M CBOWCTBAxX MpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CITy’KaT OCHOBOH JIJIsl U3YYCHHUS CYIIHOCTH MTPOIIECCOB (POTOCHHTE3, TBIXaHUS, TUIIECBAPCHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUHN U3ydeHUe IpeIMeTa
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C Y4eOHBIMU
peIMeTaMH, BXOISIIUMHU B COCTaB MPEIMETHBIX o0nactell « EcTecTBEeHHO-HAyYHBIC IPEAMETED,
«Marematuka u uHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpr m3yueHuwn y4eOHOTO mpeamera «XUMHS» Ha YrIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajaudeit
MIEPBOCTENICHHOW 3HAYMMOCTH SIBJISICTCS (DOPMHUPOBAHHE OCHOB HAYKH XHMHHM Kak 00JIACTH
COBPEMEHHOT0 EeCTECTBO3HAHMSI, TPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMITOHCHTOB MHUPOBOW KYJIbTyphI. PerieHne 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE H3ydYeHUS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX efnei, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABAEMOCTH SBJICHUH TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayleil poiu B 00€CIeYeHHH YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
po0JIeM IKOJIOTHYECKOHM, SHEPreTHYeCKOW W THUIICBOH OE30MacCHOCTH, B Pa3BUTHHU
MEAWIIMHBI, CO3/JIaHUM HOBBIX MAaTepUaloOB, HOBBIX HWCTOYHUKOB DJHEPrUHU, B
o0ecrieyeHn  PalrOHAIHLHOTO MIPUPOIOTIOIH30BAHUS, B dbopMupoOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHONICHHS K CBOEMY 3/I0POBBIO M IPUPOITHOM Cpe/Ic;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIUX B OCHOBE XHUMHUYECKON COCTABISIOUICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX MOHSTUN, 3aKOHOB U
TEOpUH XWMHHU, COBPEMECHHBIX IPEJICTABICHUI O CTPOCHWM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJUHAMHYCCKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX IMPOTEKAHHUS XUMHUYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX CUCTEMaX, 00 00X
HAYYHBIX PHUHIUATIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

e (QopmupoBaHHWEe y OOYYArOIIMXCS OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHWH Ui OOBSCHEHHUS KIIOYEBBIX HUACH U mpobiem
COBPEMEHHOW XWMUH, s OOBSCHEHUS W TPOTHO3WPOBAHUS SIBJICHUH, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIIeHHS MpoOJieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHUS, AaHAJIW3a W OLEHKUM C IMO3WIHA SKOJOTMYECKOU
0e30MacHOCTH TOCTEACTBUI OBITOBOM M MPOU3BOJICTBEHHOW JEATEIHHOCTH YEIIOBEKa,
CBS3aHHOH C XHMHYECKUM TIPOM3BOJICTBOM, HCITOJIb30BAaHHEM | IEepepadoTKOMH
BEIIECTB;



yriayOjieHHe NPEeACTAaBICHUH O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOAWUMBIX IS
pUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
ABJICHUM, MMEKINUX MECTO B IPUPOAE, B IPAKTUYECKOW JACATEIBHOCTH U
MIOBCEHEBHOMN KU3HH.

B muane peanuzanuu  NEepBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOLIIMX (YHKIUN
IIEJIOCTHOM CHCTEMbI CPEIHEro o0IIero oOpa3oBaHMs MPH HU3YyYCHHUH MpeaMeTa «XHUMHs» Ha
yTIy0IEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIIUTaHHE YOESKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH MPUPOJBI, YBAXKCHHS K
npoleccy TBOpYECTBa B 00JACTH TEOPETUYECKMX M NPUKIAIHBIX MCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKH;

pa3sBUTHE MOTUBALMM K OOYyUEHHMIO M HO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPONIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOECHHUS 00I[EUEI0OBEYECKUX LIEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 U HENPEpPhIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHELIHON
poeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3JI0pOBbIO U OTPEOHOCTH B 310POBOM 00pa3e >KHU3HU;

dopMHpOBaHHE YMEHM M HaBBIKOB Pa3yMHOIO HPHUPOAOINOIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJbTypbl, NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
9KOJIOTUYECKOH eSATETbHOCTH.

OO0miee 4YMCIO 4YacoB, MPEAYCMOTPEHHBIX HJisi M3YYCHHUS XMMUU Ha YIUIYOJICHHOM YpPOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 1yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aTroMma YIJepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUA.
BanenTHple BO3MOXKHOCTH atoma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl 00pa30oBaHUsl KOBAaJCHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJax
OpraHuyYecKux BemiecTB. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeopuiIe U AeKTpoduIe.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. bByTiepoBa U COBpEeMEHHBIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Monekynsipable U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (QOPMYIBI pPA3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, cKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBbIE J(PGEKThl B MOJIEKyJaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux BemecTs. [loHsaTHe 0 GyHKIIMOHATBEHOU
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenpHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIMH B OPTaHUYECKONH XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHu4eckuX BEIIECTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuM (IUIaBiIeHHE, OOYIIMBaHME M  TOPEHHUE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U MU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOHCTBA AJIKAHOB.

XVMHYEeCKUEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME peEaKLU
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas Gpopmyina, HOMeHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIOMPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LUKJIOTICHTAaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruueckuii psii aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, SP’-THOPHIM3alMs aTOMHBIX opOuTaneii
yriaepojaa, 6- U n-cBsa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOuznueckue
CBOWCTBAa aJIKEHOB. XWMHYECKHE CBOWMCTBA: pEAKIHUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBsA3b. CIOCOOBI MOTY4YeHUs U TPUMEHEHUE aJIKEHOB.

Anxanuensl.  Knaccudpukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOEHHOCTH  AJIEKTPOHHOTO CTPOCHHMSI M XUMHYECKMX  CBOWCTB
conpsKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanus conpsKEHHBIX AMEHOB.
CriocoOnI TToTy4YeHus ¥ TPUMEHEHNE ATKATUEHOB.



Anxunsl. 'oMonornyeckuil psj aakuHOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKHMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3alluil U TPUMEpHU3alluu, OKUCIeHUs. KucIoTHbIE CBOICTBA aJIKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMH Ha TPOiHYIO CBs3b. CrocoObl
MIOJIy4Y€HUsI U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'oMonornueckuil psit apeHoB, ooias popmynia,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUW MPHCOSIUHEHHS,
OKHCIIeHHEe roMojoroB OeH3ona. Ilpeacrasinenune 06 opueHTHpYIOLIEM JIEHCTBUN 3aMecTUTeNel
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNUKaJOB, KapOOKCUIBHOH, T'MJIPOKCHUIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB rajoreHoB. OCOOEHHOCTHM XHMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  MOJyuYe€HUST U NPUMEHEHHE  apoOMaTHYECKHUX
yIJI€BOAOPOIOB.

[Mpuponnstii ra3. [lomyTtabie HedTsHBIE Ta3el. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepaborku. CrocoObl nepepaboTKu He(pTH: MEepPeroHka, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHUECKUH), pudopmunr, nuposuus. [IpoaykTsel mepepaboTku HedTH, UX
IPUMEHEHHE B IIPOMBIIIIIEHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJEeKTPOHHOE CTPOCHUE TaJlOTCHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerneHus
rajJloreHa Ha THAPOKCOTPYIIly, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
raJIOTeHNPOU3BOJHBIE  BOJHOIO UM CIHMPTOBOrO  pacTBopa Iménouyu. BsaumopeiicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAMHEHMSIX.
Vcnonb30BaHue TraJOreHIPOM3BOJIHBIX YIJIEBOJOPOJOB B OBbITY, TEXHUKE W IpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALEHUN: HU3Yy4YEHHE
¢u3nyecKux  CBOWCTB  YIVIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUIl
YIJIE€BOAOPOAOB Pa3IMYHbIX KJIacCOB (0oOeciBeunBaHNEe OPOMHON MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTWJIeHa ¢ aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepofa W BOJOpOJa B OpPraHMYECKUX BEIIECTBaX,
MOJIyYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHHue ¢ Kosuekuusmu «Hedtb» u
«Yroip»y, ¢ o0pasnamu IIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJEKYJ
YTJIIEBOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xammue opranndeckue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTanona). 'omonornueckuii psa, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIHSL.
@®uznyeckue CBOICTBa NPENECNIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH  CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUHUM 3aMELICHMs, JeruJpaTaluy,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPraHUYECKUMHU U HEOPraHMYECKUMHU Kuciotamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoObl MosTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢dupbl, HOMeHKIaTypa U n3omMepusi. OCOOEHHOCTH (PUBNYECKUX U XMMUYECKUX
CBOMCTB.

MHOroaTOMHbIE CHUPTHI — ATWIEHIVIMKONb W INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBa: peakluu 3aMEIICHUs, B3aUMOJACHWCTBHE C OPraHUYECKMMH W HEOPraHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl PEAaKIUsl HA MHOTOAaTOMHBIE CUPTHL. [IpeacraBienue o MexaHusme



peakuii HykieopuiIbHOro 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MoTydYeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJNEKyYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI B OEH30JIBHOTO SIpa.
Owusnueckue cpoiictBa (henoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHon. TokcmuHOCTh (enona. CrocoObl MOMydYeHHs W MpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['OMOJIOTHYECKHE PSIbl ANBJICTHIOB M KETOHOB, 00mas ¢opmyia,
u3oMepuss M HOMeHKJaTypa. dusnmyeckue CBOMCTBA aJdbJErHIOB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aQJIbJICTUJOB W KETOHOB: peakuuu mnpucoeauHeHuss. OKUCICHUE abICTUJIOB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMyuyeHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCJIOT. M3omepust m HoMeHKJIarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHbBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKYyJIaMHU KapOOHOBBIX
KHCIIOT. XWMHUYCCKHE CBOWCTBA: KHCIIOTHBIE CBOWCTBA, PEAKIUs ITCpUDUKANMH, PCAKIUU C
y4acTUEM YTIEeBOJOPOAHOrO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [lpencraBuTenu BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble ¢upsl. ['omonoruueckuit psn, obmias Gopmyra, u3omMepus U HOMEHKIATYA.
DuU3nYECKUe 1 XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA KUPOB: TUIPOJIU3 B KUCION U
niestouHoi cpeae. OcOOCHHOCTH CBOMCTB KUPOB, COJEPIKAIIMX OCTATKH HETPEACITbHBIX KHUPHBIX
KHUCIIOT. JKUpbl B IPUPO/IE.

MBpL1a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JICHCTBHUE.

OO0mass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yrieBogaoB (MOHO-, AH- H
noyMcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TallakTo3a, pubo3a, Ie30KCHpuOo03a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJCTHIHOW TPYIIN, CIOHUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUEe TIIOKO3bl, €€ 3HaueHHE B JKU3HEAEATEIbHOCTHU
opranu3ma. Jlucaxapuabl: caxapo3a, MajgbTO3a M JIAKTO3a. BocCcTaHaBIWBAWOIINE U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxxneHue B mpupone u
npumeHenue. [lomucaxapunbl: Kpaxmaj, TJIMKOT€H M Iesuitono3a. CTpoeHre MaKpOMOJIEKYJT
KpaxMmana, TJMKOTr€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBAa Kpaxmala M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus ¢ HMOJAOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTI0N03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHbIE METO/bl M3YYEHHsI BELIECTB M UX IMPEBpALICHUMN: pacTBOPUMOCTh
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJICHCTBHUE OTAaHOJIA C HATPUEM, OKUCIEHHE ATHIIOBOTO
CIIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKUCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPHATIOB), KAYECTBEHHBIE PEaKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TOK03bl ¢ ruapokcunom menu(ll), B3anMopelicTBue kKpaxmaia ¢ HMOJOM, pPEIICHUE



OKCIICPUMCEHTAJIBHBIX 3aaa4 I10 TEMaM ((CHI/IpTBI n (beHOJ'IBI», «Kap6OHOBBIe KucioThl. ClI0KHBIE

UPBD».
A3o0Tcojepikaniue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus amMHHOB:

anpaTHYECKUEe U apOMaTHYCCKUE; IMEPBUYHBIC, BTOPUYHBIC W TpeTU4YHbIe. CTpOEHHUE MOJIEKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3NYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
annpaTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHHUE, B3aMMOJICHCTBHE MEPBUUYHBIX
aMHHOB C a30THCTOM KHuCIoTou. CoJlM alKMIIaMMOHHUS.

AHUIMH — IpeACTaBUTENIb aMUHOB apoMaTrudeckoro psana. Ctpoenue anuwivHa. Bzanmuoe
BIUSHUE TPYII aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIHMHA.
KauectBennsle peakiuu Ha aHWIMH. CrHoOcOOBI TMOJNYYEHHUS M MPUMEHEHHE anupaTHYECKUX
amuHOB. [loy4ueHrne aHWIMHA U3 HUTPOOCH30I1a.

Amunokuciotrsl. Homenknatypa u  wu3oMepus. OTlelbHbIE TPEACTABUTENH O~
AMHUHOKHCIIOT: TIUIWH, ajlanuH., Du3ndeckue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOICTBa
aMUHOKHCIIOT KaK aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus IOJUKOH/ICHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bronornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
METITHIOB.

benku kak npupoansie monumepbl. llepBuunasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATypallus, KaueCTBEHHBIC PEaKkiuu Ha
OeTKu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BELIECTB M MX IPEBpPALICHUN: pPACTBOPEHHUE
OenKOB B BOJIE, ICHATypalusi OCTKOB MPU HAarpeBaHWU, I[BETHBIC PEAKIMHM Ha OCNKH, pelIeHue
SKCIIEPUMEHTAJIBHBIX 33Jlad [0 TeMaM «A30TCOACpKAIIME OPraHUYECKHE COCAUHCHUS» U
«Pacno3HaBaHuEe OPraHUYECKUX COCTUHEHUID.

BbicokomosieKkyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3B€HO, CTENEHb MOJMMEpPHU3ALUHU, CpPeAHsss MoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepuslie MaTepHuabl. IInacTmaccel (moMATHIICH, MOJIMIPONUJIEH,
TTOJIMBUHUIIXJIOPUI, TIOJTUCTHPOIT, MOJIMMETHIIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTka MiIacTHKa.

DnacToMephl:  HaTypaJbHBI KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOMIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTOK, IIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHUCKO3a, alle€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HAayeHUsi (TeQUIOH, KEBJAp, ODJIEKTPOIPOBOISAIINE
MOJIMMEPHI, OMopasiiaraeMplie MOJMMEDPHI).

DKCIepUMEHTaIbHbIE METOAbl M3YUCHUS! BEIIECTB M WX IMPEBpAIICHUN: 03HAKOMIIEHUE C
oOpa3liaMu TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMacC, KayudyyKOB, pelIeHUe
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacrno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnpie 3amaun.

Haxoxnenre MoJieKyasipHO (hOpPMYJIBI OPTaHUYECKOTO COCTMHEHHSI TTI0 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISAPHOW (OPMYIbI OPraHHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BemlecTBa (Macce,
00BEMY) MPOTYKTOB PeaKIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB HWJIM CIIOCOOOB TMOJY4YEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.
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Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BaHUE KAaK OOMIUX E€CTECTBCHHO-HAYYHBIX MOHSATHHA, TaK W
MOHSTHUIA, IPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBbIC TIOHATHS: SIBICHUE, HAyYHBIH (aKT, TUIOTE3a, TEOpPHs,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

®usuka: marepusi, aroM, 53JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, IHEPreTHUECKUM
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYCCKUE BEITHYUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIIEBOJIBI, )KUPBI, HYKJIIEHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mosie3Hble UCKOMAaeMble, TOTIUBO.

TeXHOJIOTHSI: TUIIEBBIE MTPOTYKThI, OCHOBBI PAIIMOHATHLHOTO TTUTAHUS, MOIOIIIUE CPEIICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKASI XUMUA

Teopernyeckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sjiep. XUMHUUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 31IEKTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHM U TOAYPOBHU. ATOMHBIC
opouranmu. Kinaccupukamuss XUMHYECKHX 3JeMeHTOB (S-, pP-, d-, f-onementsl). Pacupenencuue
AJIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. DJIEKTPOHHBIE KOH(HUTYypalMi aTOMOB 3JEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, JIIEKTPOHHbBIC
KOH(UTYpaIi HOHOB. DJIEKTPOOTPUIIATEIIBHOCTD.

Ilepuonnueckuin 3akoH u Ilepuomnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.H.
MenneneeBa. CBsi3b nepHoOaWYecKOro 3akoHa W [lepmoamueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBHIX M CIOXHBIX BEHIECTB MO TPyIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneesa.

XuMudeckas CBSI3b. BUIBI XUMHUYECKOW CBS3M: KOBaJCHTHAS, MOHHAS, METalamdecKas.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOUW CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
Y JUIMHA CBA3U. [10SpHOCTh, HANIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs13U. BogopoaHas cBsA3b. MeXMOIEKyIISIpHbIE B3aUMOICHCTBHUS.

BaneHTHOCTP W BaJIeHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN DJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeAuHeHUsix. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. THIBI KPUCTATIIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[TonstTne o nucnepcHeix cucremax. ctuHHbIe pacTBopbl. [IpencraBnenne 0 KOJUTOUIHBIX
pactBopax. CrmocoObl BBIpRKECHHsS] KOHIICHTpAIIMM pPACTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MOJISIpHAs ~ KOHIeHTpauus. HacellmieHHble W HEHACBINIEHHBIE  PacTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.
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Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEUIeCTB. |pHUBHAIbHBIC Ha3BaHUS
OTJIEJIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanust XuMruuecKuX peakiiuii B HEOPraHWYeCKON U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXPAaHEHHs MacChl BELIECTB; 3aKOH COXPAHEHUS U IPEBPALICHMS] HEPIMHM IPU XUMHYECKHX
peakusix. TernoBble 3Q(PEeKThl XUMHUUECKUX peakiuuii. TepMoXuMuyeckue ypaBHEHHUsI.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IHyHbIX (PakTOpoB. I'oMOreHHBIE
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.

OOpatumbie u HeoOpaTMMbBIE peaknud. XUMHUYEeCKoe paBHOBecue. KoHcraHTta
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HA MOJOXKEHHE XMMHYECKOTO pPaBHOBECHS:
TEeMIEpaTypa, JaBJI€HUE U KOHLIEHTpAlMM BEIECTB, ydacTBYHOUMX B peakuuu. [Ipunmun Jle
[Tarensbe.

OnexTponuTtnueckass aucconuanus. CunbHble Hu  cialble  3JeKTposuThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAs, HEHTpasbHas, LiesouHas. BomopoaHslit
nokazarens (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeHlline OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/1 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M HUX IPEBPAIICHUN: pa3JIoKEHUE
MEepOKCHUa BOJOPOJa B MPUCYTCTBUM KaTaIU3aTOPa, MOJCIU KPUCTAIUIMUECKUX PEHIETOK,
NPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C TOMOUIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi Xummusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucreMe XUMHUYECKHX 3ieMeHToB [I.I.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETaJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. Ilonydenue, gusnueckue U XMMHUYECKHE CBOMCTBA: peakLUU C METAJUIAMU U
HEMETaJlIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ mapuabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, crocoObl MOMydeHus, pU3n4YecKkue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHCIOPOACOAEPIKAIINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOTY4YEHHUs TajJoreHoB. [IpuMeHeHue rajioreHos u
MX COEAUHEHHI.

Kucnopoa, o30H. JlaGopaTopHble W MPOMBIIIJIEHHbIE CHOCOOBI MOJYYEHUS KHUCIOPOJa.
O®usnyeckue M XUMHYECKHE CBOMCTBA W MPUMEHEHHME Kuciopoga M o030HAa. OKcUAbI U
NIEPOKCH/IBI.

Cepa. Haxoxnenue B mpHpoje, CIOCOOBI TMONMy4YeHUs, (DU3NYECKUE U XHUMHUUYECKHE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTBI M UX coir. OCOOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpuMmenenue cepsl u €€
COCIMHEHU.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONMydeHHs, (PU3MUEecKHMe WU XUMHYECKHE
cBoiictBa. AMMMak, HUTpuAbl. Okcuael a3ora. A30THCTas M a30THAs KHUCIOTHI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KHUCHOTHL [IpuMeHeHue a3oTa W ero coeaMHEHW. A30THBIC
ya00peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (U3NISCKHEe U XUMHUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. docopHeie ynodpeHus.

VYraepon, HaxoXAeHHWE B IpHpoJe. AJUIOTporHble Moaudukammu. @dusnyeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHbBIX yriiepomoM. Oxcun yriepona(ll),
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okcun yriaepona(lV), yrompHas kuciora u e€ coiud. AKTHMBUPOBAHHBIA YTroOJib, afCOPOITHS.
Oynnepensl, rpadeH, yriaepoaHsie  HaHOTpYyOku. [IpuMeHeHHMe THpPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHUIA.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOTy4YeHUs, (GU3NdecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenquHeHuil. CTEKIO0, ero Mojly4eHue, BUbl CTEKIIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[Ipumenenue meTaysioB B ObITY M TexHUKE. CIIIaBbl METAIIIOB.

DNEKTPOXUMHUECKUI psii  HampspkeHud MetaiioB. OOmme crnocoObl  MONTydeHUs
METAJUIOB: TUAPOMETAIUTYPIHsi, MTUPOMETAIUTYPIusl, daeKTpomeTaiutyprus. [lonsatue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepucrtuka metamioB |A-rpynnel [lepuognyueckoit cucTeMbl XUMUYECKHX
aneMeHTOB. Harpwii u Kanuii: nmonydeHnue, GU3NUECKue M XUMHUYECKHAE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapakrepuctuka MetamaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIeMEeHTOB. Maruuii ¥ KanblMii: ToJdydeHue, (QU3NYeCKue U XUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHEHUH. KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AnoMuHUR: monydeHue, GU3NYECKue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro CcoeArMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB noOouHblx noarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

®uznyeckue U XMMHUECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCHupl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TosrydyeHue u npuMeHeHNe XpoMa.

Pusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro COoeAuHEHUH. Baxueiimue
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOKWCTBA.

duznyeckue U XMMUYECKUE CBOMCTBA JKene3a U ero coequHeHni. OKCHIbl, THAPOKCUIBI U
comnu xxene3a(ll) u xxeneza(lll). [Tonyuenue u mpuMeHeHHE Kene3a U €ro CIIaBOB.

du3nyecKnue 1 XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonydenre nu npumMeHenne
MEJIU U €€ COCTMHEHUN.

[{uHk: monyyeHue, GU3NUECKHe U XMMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX MPEeBpallleHUu: H3yUYeHHE
00pa3loB HEMETaJIOB, TOpeHue cepsl, (ocdopa, *kKeneza, MarHuss B KHUCIOpPOJE, M3y4deHHE
KOJUIEKIIMH «MeTajuibl ¥ CIUIaBbD», B3aMMOJCIHCTBHE IIEIOYHBIX M IIEI0YHO3EMEIbHBIX
METaJUIOB C¢ BOJIOW (BO3MOXKHO MCIIOJIBb30BaHME BHUIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacTBOPaMHU KHUCIIOT U I1IeJ0Yell, KaUeCTBEHHbIE peaKIIMM Ha HEOPraHMYeCKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpamMH KUCIIOT U IIeJoYei, perieHne SKCIepUMEHTANbHBIX 3a/au 1o TemMaMm «['amoreHsn,
«Cepa u e€ coenuHEHHs», «A30T U Gochop U UX COETUHEHU», «MeTallIbl TIaBHBIX TOATPYII,
«MeTtayutel TOOOYHBIX TOATPYIITD).

XuMHS U )KU3Hb.

Posp xumuu B obecriedeHNH yCTOMYMBOTO pa3BUTHUs desoBeuecTBa. [IoHATHE O HAyUHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBanus. HayuHble mnpuHLIMIBI
OpraHMu3ali XMMUYECKOro Mpou3BoAcTBa. [IpoMbllieHHbIE CIIOCOOBI MOYYEeHUs Ba)KHEHIINX
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BEIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHoJa). [IpoMBITIIIeHHBIS
CIOCOOBI MOJYUYEHUS] METAJUIOB U CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeabl U
€ro nocyiencTBus. Poiib XuMuM B 00ECTICUCHUH SHEPTeTHYECKOM 0€30IMacHOCTH.

XuMHus U 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX IpernaparoB. Pojib XUMUU B pa3BUTUM MEIUIIHBI.

XuMMS MUY OCHOBHBIC KOMIIOHCHTHI, IIHIIECBEIC 100aBKU. Pollb XMMHUM B 00ecICUCHUN
MUIIEBOM 0€30MaCHOCTH.

Kocmetnueckne u mapdroMmepHbie cpeactBa. beitoBas xumus. [IpaBunma OGe3omacHOTro
WCITOJI30BaHUS MperapaToB OBITOBOM XMMHUHU B IIOBCETHEBHOM YKU3HH.

XUMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIILHBIC MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03sicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. Matepuaibl
IS 37eKTpoHUKU. HaHoTexHoorum.

Pacuéranie 3amaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBOpa C
onpeneséHHON MacCcoBOM JOJied pacTBOPEHHOTO BELIECTBA, MACCOBOWM IO U MOJISIPHOM
KOHIIEHTpAllUK BEUIECTBA B PACTBOPE, JOJU BBIXOJA IPOAYKTAa PEAKIMU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYEHHH OOIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce OCyIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK U MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (akT, THUIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiIaccu(pUKalus, TEePUOJUIHOCTh, HAOMIOJEHUE, U3MEpEeHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®dusuka: marepus, MUKPOMHUP, MAKpPOMHp, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
W3MEPEHHUs], CKOPOCTh, SHEPTHS, MacCCa.

buonorus: kinerka, opraHusM, OJKocHcTema, Ouocdepa, MeTrabOIU3M, MakKpo- H
MHUKPOAIJIEMEHTBI, O€JNKH, XUPBI, YTIEBOIbl, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BELIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIAEMBIE, TOILITUBO, PECYPCHI.

TexHonorus: XuMu4yecKkasi MPOMBIIUIEHHOCTb, METAJLUIYPIUsi, CTPOUTENBHBIE MaTEpPUaIbI,
CEIbCKOXO035MCTBEHHOE TPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMalieBTHUeCKas
IIPOMBIIUIEHHOCTD, IIPOU3BOJACTBO KOCMETHYECKHUX IIpEraparos, MIPOU3BOACTBO
KOHCTPYKIMOHHBIX MaT€PUAIIOB, 3JIEKTPOHHAS TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJabTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpOBHE CcpelHero ooOmiero ooOpa3oBaHUs
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONINE: OCO3ZHAHUE OOYYaIOUIMMHUCS POCCUHUCKOM IpaXkIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSl IPUHATBIMU B OOLIECTBE INpPaBUIAMU U HOpPMaMH IOBEACHUS; HaIU4He
IPaBOCO3HAHUS, SKOJIOTHYECKOW KYJIBbTYPBI; CIIOCOOHOCTh CTaBUTh IEJIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE PE3yJbTAThI OCBOCHUS INpenMeTa «XUMUS») OTPaXaroT CPOPMHPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON EATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuyHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTIO3HABATEILHON U MPAKTHUECKON JEATEIIEHOCTH 0OYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YaCTU:

1) rpa:ka1aHCKOro BOCHUTAHMSA:

0CO3HaHMsI 00YYAIOIMMKCS CBOUX KOHCTUTYL[MOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U TPABOTIOPAIKY;

IPEICTaBICHU O COLHUAIBHBIX HOpPMax M IMpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENILHOCTH MPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHny y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yUeOHOH NesTETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XUMHUU;

YBaKEHHUS K MPOIECCy TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUECKOTO MPUIIOKECHHUS
XMUMHH, OCO3HAHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pPe3yJibTaT JIMTENbHBIX HaOII0IEHUH,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U TPAKTUKOB;

UHTEpeca M TI03HABAaTEJIbHBIX MOTHMBOB B IMOJyY€HHMM M TOCIEIYIOLUIEM aHaIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UeCTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallUW, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh HAa MOPAITbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE TIOBEJCHHWE M IIOCTYNKH CBOWX TOBApUIICH C MO3WIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEICTBUH MTOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbs:

NOHMMAaHM LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3NYIECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

coOUIO/IeHHsI TIPaBUI OE€30MacHOro OOpalleHusi ¢ BEIIeCTBAMH B OBITY, MOBCEJHEBHOMN
KHU3HH, B TPYIOBOU JAEATEIBHOCTH;
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MOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
IIOBEJICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENBCKOW  JeSITEIbHOCTH,
0OIIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLUaIbHOU
HAIPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO MPO(pEcCHil pa3InYHOTO poJa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHHUS K TPYy, JIOJSIM TPyla U pe3yibTaTaM TPYyAOBOM AEATEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BbIOOPDY HHJAMBUIYabHOM TpaeKTOpuH OOpa3oBaHMs,
Oynmymei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX ITUTAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUSI K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIIMX BPEI OKPY’Karlled MPUPOJHOM cpene,
YMEHHSI TPOTHO3UPOBATh HEOJIArONpUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpbI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIleM
MHUpE KaK O €IMHCTBE NPHUPOABI U YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHnH MpobiieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHWMHUH ISl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOI,
HHEPreTHUUECKO, NUIIEBOH M JKOJOTMYEeCKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCTeyeHN! YCIOBHH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHUMaHMsS CYIIHOCTH METOJOB IIO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJSydyaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEr0 MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B PCAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATEIbCKON JesITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3IuyHbIX chepax mnpodeccuoHaIbHOU
JIeSATEeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHETrO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUUMBIC N1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXnpeIMeTHbIE) OOIICHAYYHBIC TTOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIA (paKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJIbHbIC yueOHbIC JEACTBUS (mo3HaBaTesbHbIE, KOMMYHHKATHBHBIC,
peryisITHBHBIC), oOecreunBarone QGopMupoBaHue (PYHKIHMOHATHHOW TPAMOTHOCTH H
COLIMAIBHOM KOMIIETEHIIMH 00YyYarOIIUXCs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSI  KCIONh30BaTh  OCBOCHHBIC — MEXIMCIHUILIMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHble pe3yJibTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMU
MO03HABATEIIEHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YueOHbIE el CTBUS

1) 6a30Bble JIOTHYECKHUE €iiCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETATh 1LENN JeATeTbHOCTH, 3aJlaBas TMapaMmMeTpbl W KPUTEPUU WX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u SIBJ'ICHI/II\/'I;

BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(PUKAIIMU BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PACCYXXIEHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPECUYHNA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMy.]'II/IpOBaTB
BBIBO/IbI U 3aKJIIOUYEHUS;

IMPUMCHATE B MNPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHMBOJUYCCKHE (3Ha1<013},1e)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMudeckass (popmysa, ypaBHEHHE XHWMHUYECKOW pEaKIuh — TPU PEIICHHH YISOHBIX
MO3HABATENIbHBIX W MPAKTUUYECKUX 3aJa4, NPUMEHITh Ha3BaHHbBIE MOJENbHbIE MPEIACTaBICHUS
JJI1 BBIABJICHUSA XapaKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCIeI0BATEILCKHE TeHCTBUS:

BJIaACTb OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHA BEUIECCTB U XUMHNYCCKUX peaKuHﬁ;
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dopMynIMpoBaTh L€ M 3aJadyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIbHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHMUS YUYEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOJIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O00OOIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B Ppa3jIM4YHBIX HCTOYHUKAX HHpOpMaLuu (HAYyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OpPMAIMIO PA3IMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

(bopMyIMpOoBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
uH(popMaLuu, HEOOXO0AUMOM J1JIs BBIIIOJIHEHUS yUYE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (POPMY IpEeACTaBICHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIE ((U3MUeCKHe M MaTeMaTU4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XO/I€ TMAJIOTa U/UIK JUCKYCCHH,
BBICKA3bIBaTh UieH, POPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTENILHO BBIMTOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C TPE3EHTAIMEN pe3yJbTaTOB MO3HABATEIHHOM AEATEIHHOCTU, TOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOMCTB HW3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYIHPOBaTH BBIBOJBI MO pPe3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MYTEM COTJIACOBAHUS MO3UIIUI B X0JI€ 00CYXICHHS 1 OOMEHAa MHEHUSIMHU.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIC eiiCTBUSA:
CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,

onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3ajad,
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BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO UX pelIeHUsl ¢ YYETOM MOJyYeHHUsI HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOaHAIN3a U CAMOOLICHKU.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbI IO XMMHU Ha yrIIyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEero obuero oopa3oBaHMs BKJIIOYAIOT crienuuyeckue A y4eOHOro mpeamera
«XuMus» HaydyHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
IpeoOpa30BaHUI0 3HAHWH, BUABI IEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HaHUU B Pa3lMYHBIX YYEOHBIX CUTYyalUsX, a TAaKXKe B PEaJbHBIX J>KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHU NPEAMETHBIE PE3YJIbTAaThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHUHM OPraHUYECKOM XUMHHM B
CUCTEME €CTECTBEHHBIX HayK U €€ POJM B 00ECIeUeHUN YCTOWYHBOTO Pa3BUTHSI YEIIOBEUECTBA B
peuieHur MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHM HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIEUCHUU
palMOHATFHOTO TPUPOIOTIONB30BaHUs, B (JOPMUPOBAHUN MHUPOBO33PEHUSI M OOIICH KYJIBTYpHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToMa, TMOpUIU3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHash Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNlerT,
(GyHKIMOHAIbHASA TPYINA, PajuKajl, CTPYKTypHbIe (OpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (TeoMeTpUYecKasi, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpraHWYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIE
COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOSHUS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS ¢ TPEBpAIEHUS DSHEPTUH TPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllue B OCHOBE MOHMUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTH XUMHYECKMX SIBIIGHUM, TPEJICTABICHUS O MeXaHu3Max
XUMUYECKUX PEaKUWid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSSHHUM aTOMOB W TPYII aTOMOB B MOJIEKyJiax (MHIYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronoruueckue cBeqeHUs O CBOMCTBAX,
coCTaBe, OJy4YeHUHU U 0€301aCHOM MCIOJIb30BAHNN BaKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
U TIPAKTHYECKON J[EATEeNhbHOCTH YENOBEeKa, OOIMUX HAy4YHBIX MPUHIUNAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METaHOJIa, IEPepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIIATH XapaKTEpHbIC MPU3HAKU MOHSTHI, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUYECKUX COETMHEHUIA;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BELIECTB;
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COCTaBJISITh YpaBHEHUS XHUMHUYECKUX pEaKUMd U pacKpelBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABIICHHUS  AJIEKTPOHHOIO
OanmaHca ATHX peakuuid, peakiuil HMOHHOTO oOMeHa MyTEM COCTaBICHHUS UX TMOJHBIX U
COKpAaIlEHHBIX HOHHBIX YPAaBHECHMUIA;

U3TOTaBIMBATh MOJIEIM MOJIEKYJl OpPraHMYECKHWX BEIIeCTB Ui WJUIIOCTpAlUU HX
XHUMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATH IPUHAJUICKHOCTh U3YUYCHHBIX OPraHUYECKUX
BEIIIECTB 0 MX COCTaBy M CTPOSHUIO K ONpPEAeNEHHOMY KJIACCy/TpyIINe COSTUHEHUH, 1aBaTh UM
Ha3BaHUs 1Mo cucreMarndeckord HoMmeHkinarype (IUPAC) u npuBoauTh TpUBHAIIbHBIE HAa3BaHUS
JUI  OTACTBHBIX MPEJICTaBUTENICH OPraHMYECKUX BEIIECTB (ITWUJICH, AaleTWJIEH, TOIYOJI,
[JIMLEPUH, STUWICHIJINKONb, (eHos, Qopmanpiaerun, ameranblerul, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHas KHCJIOTa, CT€apHHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KHUCIOTHI, TIUIHH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIIUH, TMBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
coeuHEHUAX (KOBaJCHTHAs U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKCHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemiecTB A. M. byTtiepoBa mist 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaThb COCTaB, CTPOCHUE, (QHU3UYECKUE U
XUMHYECKHE CBOMCTBA THIMYHBIX MPEACTABUTEINCH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIIKaHOB, LHUKIJIOAIKAHOB, AJIKCHOB, AJKAJMEHOB, AIKHMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUH U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIeBOJA0OB (MOHO-, IU- U MOJIHCAXaPUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEAKIHH ¢ UCIIOIB30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHASI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YTIJIIEBOJAOPOJHOTO ChHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB MEPepadOTKH;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSTH 9TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS  NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITETPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMAaTH3aIHIO0, BBISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 1151 U3YUEeHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aNMOCBSI3b XHUMUYECKUX 3HAHHUN C TIOHATHIMH U
NpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAy4YHbIX IPeAMETOB Ui 0ojiee OCO3HAHHOI'O
MOHMMaHHS CYITHOCTH MaTepHaJbHOTO €IWHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS II0
OpPraHMYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOJY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUEThl IO XHUMHUYECKUM (opmyram u
YpaBHEHHUSIM XUMHYECKUX PEAKINi C HMCIOJIb30BaHHEM (PH3MUECKUX BETHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEIECTB;
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c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HUIIUN
HKOJIOTHYECKOM O€30MacHOCTH MOCIEACTBUS OBITOBOM M MIPOM3BOJICTBEHHOM JAEATEIBHOCTH
YeJloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYUYCHHbIE 3HAHHS IS
NPHUHSITHS TPAMOTHBIX PENICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUCH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHHUE U U3YUYEHUE CBOMCTB OPraHMUECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHUCJIOPOACOAEPKAIUX OPraHUYECKUX BEILECTB,
pellieHue HSKCIEPUMEHTANbHBIX 3aJad [0 PACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOirofieHreM TMpaBWil  0e30MacHOro oOpalleHusi C  BellecCTBaMU U JJaOOpPaTOPHBIM
obOopynoBanueMm, (HopMyIUpOBaTh IENIb HCCICIOBAHUSA, MPEACTABIATh B Pa3inu4yHON (opme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBWila IKOJIOTUYECKU IIeJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
JIEATEIbHOCTH B LENAX COXPAHEHUS CBOETO 310pPOBbs, OKPYKAIOLIEH INPUPOIHON Cpelbl U
JOCTH>KEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOrO JACHCTBHUS HA YKMBBIC OPraHU3Mbl ONPEACIEHHBIX
OpraHMYECKUX BELIECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIN3UPOBATh  L€1€COO0Pa3HOCTh  NPUMEHEHHMsS]  OpraHMYeCKHUX  BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelICcTBa
MaccoBoi uWHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATM3UPOBATH XUMHUYCCKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIEHHOW yueOHOM
3a/1auen.

11 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYEeCKas XUMHS
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HABAa€MOCTH SIBJICHUH MPHUPOJbI, O MECTE€ M 3HAYEHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posii B 00€CleYeHUH YCTOWYUBOTO Pa3BUTHSL, B PELIEHUU MPOOJIEM 3KOJIOTMYECKOH,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIIMHBI, CO3/aHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOCCIECUCHHH  PAIMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl YeJIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS — XUMHUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, MEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToMma, THOPHUIM3AIUsI
aTOMHBIX OpOWTaneil, MOH, MOJEKyJla, BaJE€HTHOCTb, AJIEKTPOOTPULATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPHUCTAJUIMYECKash PEETKa, XUMHUYECKas PEaKlHsi, pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIlMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOIN 3(h(PEKT XMMHUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peaklMy, XUMHUYECKOE paBHOBECHE;, TEOPUHM M 3aKOHbI (TE€OpUsl BIEKTPOJUTUUYECKOU
nucconuanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUM MPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIlUE€ B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XAMHYECKHUX SIBJICHUM; COBPEMEHHBIE NPEACTABICHHS O CTPOCHHWU BEHIECTBA HA ATOMHOM,
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MOHHO-MOJIEKYJISIPHOM UM  HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMHUYECKMX pEaKklUui, TEPMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEpPHOCTAX HX
NPOTEKaHUs, O XHUMHYECKOM DPAaBHOBECUH, pacTBOpaXx M  JIUCIEPCHBIX  CHUCTEMAX;
(akTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX BELIECTB B OBITY M MNPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTepHbIe MPU3HAKU MOHITUH, YCTAHABIMBATh
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IPEBPALLECHHUI;

c(OPMHPOBAHHOCTh YMEHHSI MCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIS COCTaBIICHHS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyI0 HOMEHKIIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OMPENEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METalInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHMSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCHU(PUIIMPOBATh: HEOPraHHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHMUYECKHE PEaKLUUU [0 PAa3JIMYHBIM MpPU3HAKAM (YUCILy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY JS(PQeKTy peakluHd, H3MEHEHHUIO CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIPYrHe); CaMOCTOSITEIbHO BbIOMpAThb OCHOBAaHUS U
KpUTEpUU IJIs KIacCU(PUKALUN U3y4aeMbIX BEIIECTB U XMMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpbIBaThb CMBICT Teproauyeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBATh €ro  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro mnepuonos Ilepmoamueckoir cuctemst JI.U.
MenneneeBa, UCIONIB3Ysl MOHITHUS «IHEPTETUYECKUE YPOBHU», «IHEPreTUUYECKUE NOAYPOBHMY,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHMYECKMX O3JEMEHTOB U MX
COEMHEHMH 10 TiepuojaM U rpymmam Ilepuoguyeckoii cucremsl [. 1. MenneneeBa, BaJl€HTHBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKHE
CBOICTBA BEIIECTB Pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLECTBOBAHME IN€HETHYECKON CBA3U
MEX/ly HEOPraHWYECKUMU BEIIECTBAMU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX
peaxLuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeICTBOM COCTABICHHSI 3JIEKTPOHHOIO OajlaHca 3THX peaklHif; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IOJHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AITIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuii ¢ yd4y€TOM HMX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMUYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMELICHUs
XUMHYECKOI'0 PaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3jaelcTBuil (mpunuun Jle artense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOJYy4YEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIue Hay4HbIE MPUHIUIIBI
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XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHHUS COOTHOILICHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOM 3HAHUII O METO/IaxX HAYYHOTO MO3HAHUS SIBICHUN
OpUpoabsl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] MPUMEHSTb 3TU 3HAHUS MPU
HKCIEPUMEHTAIBHOM HCCICIOBAHUM BEIIECTB M IS OOBSCHEHUS XHUMHYECKHX SBIICHHIA,
HUMEIOLINX MECTO B MIPHUPOJIE, MPAKTHUUECKOM IeATEIbHOCTH YeJIOBEKa U B MOBCEIHEBHOMN KU3HMU;

c(OPMHPOBAHHOCTh YMEHHSI BBISABIISATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUSAMHU U
MPEJCTAaBICHUSIMA  JPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0Oojee OCO3HAHHOIO
NOHUMaHHS MaTepUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS IIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIICHTPALIMs»; MAacChl BEIIeCTBa WM 00bEMa Tasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAaCCEe WM O0BEMY OJJHOTO M3 YUACTBYIOUIUX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3(PdeKTa peaklnu; 3HAYCHUsI BOJOPOJHOTO IMOKA3aTelsi paCTBOPOB KHCIIOT
U IIeNouel C M3BECTHOM CTENEeHBI0 TUCCOLMAlMU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
IPOAYKTa peakluu, €ClIM OJHO U3 MCXOJHBIX BELIECTB JJAHO B BHUJIE PacTBOpa C ONpPENEIEHHOMN
MacCcOBOM JI0Jie pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); 0NN
BBIXO/Ia MMPOJYKTA PEAKLIUHU; O0bEMHBIX OTHOIICHHI Tra30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIPHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HIOHHOTO OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB,
U3yYeHHE BIUSHHUS pPA3IMYHBIX ()AaKTOPOB HA CKOPOCTh XHMHYECKOW pEakIiH, pPEelIeHue
9KCIIEPUMEHTANBHBIX 337a4u Mo TemMaMm «Metamib» U «Hemeramnsl») ¢ coOnoAeHreM MpaBHil
Oe3omacHOro oOpaleHus ¢ BEImeCTBaMU U J1aOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHUI: COOMIOATh MPaBUia MOJb30BaHUS XMMUYECKON MOCYI0H U
mabopaTOpHBIM 000pYyAOBaHHEM, OOpaIIEeHUsI C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUYECKH IIe1eco00pa3HOro
NOBENEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IENIAX COXPAaHEHHUS CBOETr0 370pPOBbS,
OKpY’Karolled NpUpPOAHON cpelbl M JIOCTHXKEHUs €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA >KUBBIE OPraHMU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKUX
BeIIeCTB, MOHUMast cMbIc nokasarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoil HMH(popmanuu, MHTEpHET W Jpyrue), KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCHOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON y4ueOHOMU
3a/1auen.
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MHHUIUHPOBAHHE ee
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BBICKA3bIBAHUS
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2.4 YIJIEBOJOPOAOB U UX 4
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MPUBJICYCHUE  BHHUMAaHUS
00y4Jaromuxcst K
IIEHHOCTHOMY aCTeKTy
25 ["anorennpon3BoaHbIe 4 M3y4aeMbIX Ha YypoKax
YTJIEBOIOPOIOB SIBJICHHUM, OpraHu3anus uX

paboThl ¢ moxy4yaeMol Ha
yYpOKe COLIMAIBHO
3HaYMMOH MHpOpMaLuei —
MHULUMPOBAHNE ee
o0cyXIeHus,
BBICKa3bIBaHUS
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Hroro no pasaciy

Paznen 3. Kuciopoacoaepxamue oprannyecKkue

3.1 Cnuptel. ®enon

KapOoHunpHBIC COCTUHEHUS:
aJbJErUAbl U KETOHBI.

3.2
KapOoHOBBIE KHCITOTEHI.
Crnosxnbie 3¢upsl. XKupbl
3.3 VYriaeBoasl

35

11

21

coeTMHEHUs

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

00y4JalmuUMUCS  CBOETO
MHEHHS TI0 €€ IOBOJY,
BBIPA0OTKH CBOETO K HeEl
OTHOIICHHUS

[ToOyxnenue
o0yyaronuxcsi CoOJI01aTh
Ha YpOKe OOIeNPUHSTHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHHS CO
CTapUIIMHU
(megarornuecKuMu
pabOTHUKAaMU) U
CBEPCTHHKAMHU
(oOyuarorummcs),
IPUHLIUIBI Y4eOHOM
JTUCIUTIAHBL U
CaMOOpTaHU3aINH;
MPUBJICYCHIE BHUMAHUS
00yJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMBbIX Ha YPOKax
SIBIIGHUH, OPTaHU3AIIUS UX
paboTHI ¢ TOJTyyaeMoi Ha
YPOKE COIMaIBHO
3HauYUMOM HHpopmanuen —
UHHUIIUMPOBAaHHE €€
o0cyxaeHus,
BBICKA3bIBAHUS
00yYaroIMMHUCS CBOETO
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MHEHHS 110 €€ TTOBOY,
BBIPA0OTKH CBOETO K HEll
OTHOILIEHUS

Hroro no pazneny

41

Pasnen 4. A3oTconepxaiye opraHudecKkne coeIMHeHus

AMUHBI. AMUHOKHCIIOTBEL.

41 benkn

12

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

[ToOyxnenue
oOyJaromuxcsi coo01aTh
Ha YpPOKE OOIIEIPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBuiia OOLIEHUS CO
CTapIIUMHU
(memaroruyecKkuMu
paboTHUKAaMU) U
CBEpCTHUKAMHU
(oOy4arorumucs),
NPUHITUITBI YYeOHOH
JTUCIUTUTAHBI 1
caMOOpraHu3aluH;
NpUBJICUYCHIEC BHUMAHHS
oOyJaromuxcst K
[IEHHOCTHOMY aCTEeKTy
U3y4aeMbIX Ha YPOKax
SIBTICHHI, OpTaHU3AIHS UX
paboThI ¢ moTyyaeMoil Ha
YPOKE COIMaIHHO
3HaYMMOM MH(popMaIen —
WHUIIMHPOBaHUE €€
o0cyXaeHus,
BBICKA3bIBAaHUS
00y4JarOIUMHUCS CBOETO
MHEHHS 110 €€ TOBOTY,
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5.1

Uroro no pazaeny

12

Pa3znea S. BbicokoMOJIEKYJJISIPHBbIE COeINHEHU S

BricokoMonekymnspHbie
COEUHEHUS

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

BBIPAaOOTKH CBOETO K HEl
OTHOUICHUS

[ToOyxnenue
o0yyJaronuxcsi coOJI01aTh
Ha YpOKe OOIENPUHSTHIE
HOPMBI ITOBEICHHSI,
npaBuiia OOIICHHS CO
CTapIIuMHU
(memaroru4ecKuMu
pabOTHHUKAMU) U
CBEPCTHUKAMH
(oOyuarorummcs),
IPUHLIUIBI Y4eOHOM
JTUCIUTIMHBL U
CaMOOpTaHU3aINH;
MPUBJICYCHIE BHUMAHUS
00yJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMBbIX Ha YPOKax
SIBIIGHUH, OPTaHU3aLIUS UX
paboTHI ¢ TOTyyaeMol Ha
YPOKE COIMaIbHO
3HauYUMOM HHpopmanuen —
WHUIIUIPOBAHUE €€
obOcyxaeHus,
BBICKA3bIBAHUS
00yJaronMMuCs CBOETO
MHEHHUS 110 €€ MOBOIY,
BBIPAOOTKH CBOETO K HEH
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OTHOIICHUA

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE JeATeJILHOCTD YUUTEJS €
HaumeHoBaHue .
Ne (ungposbie) yueToM padoyeil MporpaMMbl
n/n E;ii?:;fMl;TeM Bcero K06H TpoabHbie - [lpakTiieckue o0pa3oBaTe/ibHbIE BOCHUTAHUS
padoThI padoThI pecypebi
Pa3znen 1. TeopeTuueckue 0CHOBbI XUMHH
CtpoeHue aToma. [ToOy>xnenue 0o0y4aromuxcs
Ilepronnueckuii 3aKOH 1 c00JIr0/1aTh Ha YpOKe
11 [Tepunonnueckas cucrema 9 0OIIeNTPUHSATHIC HOPMBI
XUMHUYECKHX JJIEMEHTOB MOBEJICHUSA, TpaBUia OOIICHUS
J1. 1. MenneneeBa co CTapIINMU
12 CTpoeHue BeleCTBa. 11 1 (Tearoru4ecKuMu
MHuoroo6pasue BeecTB paboOTHUKAaMH) U CBEPCTHUKAMU
(oOyyarommucs),  TPUHILIMIIBI
y4eOHOM JTUCIUTLTAHBI u
caMOOpraHu3aIlN;
bubnunorexa [JOK MIPUBJICUCHUE BHUMaHMU
https://m.eds00.ru/7f41a636 = oOydarommxcsi K LEHHOCTHOMY
aCTeKTy HM3y4aeMbIX Ha ypOKax
SBIICHUH,  OpraHM3amus WX
1.3 XUMHYECKUE PEeaKIUU 19 1 3 paboThI € MOTy4aeMol Ha YPOK?
COITHATHHO 3HAYUMOM
uHpopmanuei —
WHUITUUPOBAHUE ee
o0cyxeHus, BBICKA3bIBAHUS
00yJaronMMHUCS CBOETO MHEHHS
Mo ee TOBOAY, BBIPAOOTKHU
CBOErO K HEW OTHOIIEHUS
Hroro no pazneny 39
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Pasnea 2. Heopranuyeckasi xumusi

2.1

Hewmeramsl

31 1 3

2.2

Meranibl

23 1 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[ToGyxnenue 00yJaromuxcs
COOJTIOIATh Ha ypOoKe
OOIICTIPUHATHIC HOPMBI
MOBEJICHHS, TpaBUiIa OOIICHUS
co CTapIIUMHU
(Tearoru4ecKuMu
pabOTHHUKAaMHU) M CBEPCTHUKAMH
(oOyyaromumucsi),  MPUHIIMIIBI
y4ueOHOM JUCIUTITUHBI u
caMOOpraHu3aIui,
NIPUBJICUCHHE BHUMAaHUS
00y4aroImuxcss K HEHHOCTHOMY
acTieKTy M3ydYaeMbIX Ha ypOKax
SABIIGHUH,  OpraHM3alus  HX
paboThI ¢ MoTy4aeMol Ha ypoke
COLIMAJIBHO 3HAYUMOM
uH(popmanuen —
WHUITUUPOBAHUE ee
0o0CcyxaeHUs, BBICKA3bIBAHUS
00yJaromMMHUCS CBOETO MHEHHS
o ee TOBOAY, BBIPAOOTKU
CBOETO K HEW OTHOLICHUS

Hroro no pazneny

Pa3zgea 3. Xumus 1 s;Ku3HbL

3.1

MeToanl NO3HAHUSA B
XUMHUU. XI/IMI/ISI " JKU3Hb

54

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

[ToOy>xnienue o0y4aromuxcs
co0u01aTh Ha ypoKe
00IIenTPUHSATHIE HOPMBI
MOBEJCHUS, NpaBuiIa OOLICHUsS
co CTapUIMMHU
(megaroruyecKuMu
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

pabOTHHKAaMHU) M CBEPCTHUKAMH
(oOydJarommMucs),  TPUHIUIIBI

y4aeOHOM TUCTMTLTAHBI u
CaMOOpraHU3aIHH;
MPUBJICUCHHE BHUMAaHUs

00yJaronmxcs K IIEHHOCTHOMY
ACIICKTY HM3y4YaCMbIX Ha YpPOKax
SBJICHUH,  OpraHu3alus  HX
paboThI ¢ MOTy4aeMOl Ha ypoke

COLIMATILHO 3HAYUMOU
uH(popmanuen —
WHUIUUPOBAHUE ee
o0cyxaeHus, BBICKA3bIBAHUS

00y4JaroIMMHUCS CBOCTO MHEHHS
0 €€ TOBOAY, BbIPAOOTKHU
CBOETr0 K HeWl OTHOIICHUS
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IMPHUJIOKEHHUE 1. OCOBEHHOCTH ONEHKU ITPEJIMETHbBIX PE3YJIbTATOB

Bun xoHTpoIs HA ypOKe 3aBUCHUT OT 3Tara o0ydeHus. B cBs3M ¢ 3TUM, BBIACISIOT:
—IIpenBapuTenbHbII KOHTPOIIb
—Tekyluii KOHTPOJIb
—Temarnueckuii KOHTPOJIb
—HTOroBBIi KOHTPOJIL

IIpexBapuTeJBbHbINA KOHTPOJIb
[Ipu mepexone K HM3Y4YEHHIO HOBOM TEMbl WM pa3jieia YUUTEI0 HEOOXOIMMO ONpEeIeuTh,
KaKMMU 3HAHMSIMUA U YMEHHsIMH oOydarommiicst yxe obaanaer. LIeHHOCTh Takoro BHJ1a MPOBEPKU
MPOSBIISICTCS B OINpPEAETICHUH BOMPOCOB, KOTOPBHIM HYXHO OyJIeT YAETUTh MOBBILICHHOE
BHUMAaHHUE.

TemaTu4yeckuii KOHTPOJIb
OH npoBOAMTCS NOCIIE U3YyUEHUsI HOBOW TEMbI WJIU pa3/iena, B OCHOBHOM, Ha YPOKaxX KOHTPOJIS U
KOppEeKLMY 3HaHUM. [ 1aBHas 11€71b —10ArOTOBUTH 00YYAIOIIUXCSI K UTOTOBOMY KOHTPOJIIO.

HUToroBnlii KOHTPOJIb
B koHile yueOHOro rojga M Iocjie OKOHYaHUS OIpeNeIEHHON CTYNEHU OOydeHUs MPOBOAUTCS
UTOTOBBIA KOHTPOJIb. [10 ero pesynbpTaram onpenensioT CTeleHb OCBOCHUS yUeOHOU MPOrpaMMBbl
3a roJl WJIA HECKOJIBKO JIET.

Tekymuii KOHTPOJIb YCHEBAEMOCTH—ITO CHCTEMAaTHYeCKas IIpOBEpKa 3HaHUI
oOyJaromuxcs, KoTopasi IpOBOAUTCSA MENarorn4eckuM pabOTHUKOM Ha YYEOHBIX 3aHATUSAX B
COOTBETCTBUU C 00pa30BaTeIbHONW MporpaMMmoi (TeKylee OICHUBAaHHE, KOHTPOIbHBIE U
CaMOCTOSITENIbHBIE Pa0OTBI, B TOM 4YHCIE, AaJMUHHCTPATUBHBICE KOHTPOJBHBIE pabOTHI),
OLICHUBAHUE 3a YETBEPTh, NOJIYTOJHUE.

Texkymmii KOHTPOJb ycleBaeMOCTH OOy4aloIIMXCsl —3TO CUCTEMaTUyecKas IpOBEpKa
oOpa3oBaTenbHbIX (y4eOHBIX) JOCTHKCHHMH YdYalluXcs, MpPOBOAMMAs IENaroroM B XOJe
OCYLIECTBIIEHUSI 00pa30BaTEeNbHON NIE€ATENbHOCTH B COOTBETCTBHM C 00pa3oBaTelbHOMN
nporpaMmoii (pabodei mporpaMMoil yueOHOro npeamMera).

Ieab TeKyero KOHTPOJIsA yCIeBaeMOCTH 3aK/II04aeTcs B:

» ONpeIeNieHUH CTETIEHH OCBOCHHUS YYal[IMHCS OCHOBHOUM 00pa3oBaTEIbHON MPOrpaMMBbI
COOTBETCTBYIOIIETO YPOBHsI OOIIEro oOpa3oBaHMs B TEYEHHE Y4YEOHOro Toja M0
OCHOBHBIM y4eOHBIM TIpeaMeTaM ydeOHOro IUlaHa BO BCeX KJaccaX; OILCHKH
COOTBETCTBHUSl PE3yJIbTAaTOB OCBOCHHS O0Opa30BaTEIBHBIX IPOTPaMM TPEOOBAHHSIM
dI'OC;

» KOppeKIHH pabourx MporpaMM y4eOHBIX MPEIMETOB B 3aBUCHMOCTH OT aHAJH3a TEMIIa,
KauyecTBa, 0COOEHHOCTEN OCBOEHUSI U3YUEHHOTO MaTepuaa;

» TIpeaynpexIeHUH HEYCIeBAeMOCTH.

dopmMamMH TEKYIIETO KOHTPOJS YCBOCHHS COJAEpKaHHUsS 00pa3oBaTeNbHBIX MPOTpaMM MOTYT
SIBIISITHCSL:

» THCbMEHHas IMPOBEpKa — JOMAIllHWE, MPOBEPOYHBIC, JTaOOpaTOpHBIE, MPAKTHYECKHE,
KOHTPOJIbHBIE, TBOpPUECKHE PAaOOTHI; MUCHbMEHHBIE OTYETHI O HAOMIOJEHUIX; OTBETHl Ha
BOIIPOCHI TE€CTA; COYMHCHUA, U3JIOKCHUA, JUKTAHTHI, peq)epaTLI, CTaHJApPTU3HUPOBAHHBIC
MUChMEHHBIEC PabOTHI, cozanue ((popMupoBaHUE) MIEKTPOHHBIX 0a3 JAHHBIX U T.J.;

» yCTHas MpOBEepKa — YCTHBIM OTBET HA OJIMH WJIM CHCTEMY BOIPOCOB B (popMe pacckasa,
Oecenpl, coOeceloBaHMsl, BbIpA3UTEIbHOE YTE€HHE (B TOM 4HCJe, HaU3yCTh),
CTaH/IapTU3UPOBAHHBIE YCTHBIE paOOTHI U T.1.;
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KOMOMHHMpOBaHHAas MPOBEpKa — COUETaHHE MHCbMEHHBIX U YCTHBIX (hOpM, MpOBEpKa C
WCIIOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTHUPOBAHMS, M3TOTOBJICHUE MAaKETOB,
JEHCTBYIOIINX MOJIEJIeH, 3alI1Ta IPOEKTOB, CAMOAHAIN3, CAMOOLIEHKA, HAOJI0IEHUE.

HpI/I IMPOBCACHUHN TCKYIIEIO KOHTPOJIA YCIIEBAEMOCTHU H€O6XOI[I/IMO Y4CCTh:

>

>

KOHTPOJIbHBIE MEPOTPHUITHS TPOBOASITCS BO BpeMsi Y4YeOHBIX 3aHATHH B pamKax
y4eOHOI0 pacIucaHus;

NPOIOJDKUTEIPHOCTh KOHTPOJIBHOTO MEPOIPHATHS HE JOJDKHA IPEBBINATh BPEMEHU
OJTHOTO ypOKa;

B COOTBETCTBUH C BO3PACTHBIMU M CAaHUTAPHO-TUTHEHUYECKUMHU HOPMaMHU KOHTPOJIBHOE
MEPONPHUITHE PEKOMEHIOBAHO IPOBOJUTh HE PAHEE BTOPOTO ypOKa M HE IO3THEE
4EeTBEPTOTO YPOKa;

coJiep’kaHue KOHTPOJIbHBIX MaTepUajoB JOJKHO COOTBETCTBOBaTh TpeboBanusM OI'OC
HAYaJIbHOTO M OCHOBHOTO 0011ero oopaszosanust, ®DKI'OC, pabournm mporpaMMam.

Knaccnduxanus omudok

[Tpu orieHKe 3HAHMIA, YMCHHUI M HABBIKOB YUYaIIMXCS CIIEIyeT YIUTHIBATh BCE OMMOKH (TpyObIe U
HerpyOble) U HEI0UETHI.
'pyObIMH CHUTAIOTCS CJIEAYIONIHE OIIUOKH:

HE3HaHUE OIPE/IEICHUS] OCHOBHBIX IOHATUH, 3aKOHOB, IPAaBUJI, OCHOBHBIX IOJIOXEHHUM
TEOpPHH, He3HaHHE (GOpMyJl, OOIIETPUHATHIX CUMBOJIOB 0003HAUEHUH BEJIMYUH, €IUHMIL
UX U3MEPEHUs;

HE3HaHUE HAaUMEHOBAaHUMN €IMHULl U3MEPEHMUS;

HEYMEHHUE BbIJIETUTh B OTBETE IJ1aBHOE;

HEyYMEHHE IPUMEHSTh 3HAHUS JUIsl pEIICHUs 3a/1a4 U OOBbSICHEHUS SIBJICHUI;

HEYMEHHeE JieNIaTh BBIBOJIbI U 0000IIEHMS;

HEYMEHHE YUTaTh U CTPOUTH I'paMKU U MPUHIUIHATIbHbBIE CXEMBI,

HEYMEHHE MOJIrOTOBUTh YCTAHOBKY WJIM JJaOOpaTOpHOE 000pYAOBaHUE, IPOBECTU OIIBIT,
HaOJII0/IeHUsI, HEOOXOAMMbIE pacyeThl WM HCIOJIb30BaTh MOIYUYEHHBIE JAaHHBIE JUIS
BBIBOJIOB;

HEYMEHHE M0JIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPaBOUYHUKAMH;
HapyllIeHHe TEXHUKU 0€30MacHOCTH;

HeOpe)KHOE OTHOIIEHHE K 000pYJ0BaHUIO, TpHOOpaM, MaTepraiaMm.

HEYMEHHUE pellaTh 3a7a4u, BBIITOIHSTD 3a/1aHUs B OOIIEM BH/IE.

K Herpy0ObiM omu0kam ciieayer OTHECTH:

HETOYHOCTh (OPMYIUPOBOK, OMPEIEICHUN, MOHATHI, 3aKOHOB, TEOPH, BBI3BAaHHAsS
HETOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OINPEICIIIEMOr0 TOHITHS WIN 3aMeHou 1-2 u3
ATUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

OIMIMOKKA TpPH CHITHHM TOKAa3aHWH C W3MEPUTEIbHBIX MPUOOPOB, HE CBS3aHHBIE C
ompeNesieHueM TIIeHBbI JCJICHUsI IIKalbl (HAmpUMeEp, 3aBHUCSIIME OT PaCHOJIOKEHUS
WU3MEPUTENbHBIX TPHOOPOB, ONTUIYECKHE U JP.);

OIIMOKY, BBI3BAaHHBIC HECOOIIOJCHHEM YCIOBUN TPOBEACHHS OMNBITAa, HAOIIOICHUS,
yclioBU# paboThl mpudopa, 000pya0BaHNUS;

OIMMOKH B YCIIOBHBIX 0003HAYCHUSIX HA MPUHIUITHAIIBHBIX CXEMax, HETOYHOCTh Tpaduka;
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— HEpALMOHAJIbHBIA METOJ pEIICHUs 33Jaud WM HEIOCTaTOYHO IPOJYyMAaHHBIN IUIaH
YCTHOTO OTBeTa (HApylIEHUE JIOTUKHU, IOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH );

— HEpaIMOHAIBLHBIC METO/IBI PAOOTHI CO CITPABOYHOM U JAPYTOH INTEPATYPOH.

Henoyerammu siBJISIIOTCA:

— HEpalMOHaJbHble MPHUEMbl BBIYUCICHUH U TNpeoOpa3oBaHUil, BHIOJHEHUS OIBITOB,
HaOJII0ICHUH, 3aJaHuII;

— OIIMOKY B BEIYMCIICHUSAX (apupMETHUIECKHE —KPOME MAaTEeMAaTUKH );

— HeOpe)kHOEe BBIMIOJIHEHUE 3aIUCe, YepTexeid, cxeM, rpaduKoB;

— opdorpadudeckre U MyHKTyallMOHHBIE OITMOKH (KPOME PYCCKOTO S3bIKA).

YcraHoB/ICHBI NATH YPOBHEH JOCTHKEHH .

Ba3oBblii ypoBeHb J0CTH:KEHMH —YypOBEHb, KOTOPBIA JEMOHCTPHPYET OCBOCHHE YUYCOHBIX
JEHCTBUI C ONOPHOM CHCTEMOI 3HAaHUM B paMKax Juana3oHa (Kpyra) BbLIEIEHHBIX 3ajad.
OBnanenve 0a30BbIM YpOBHEM SIBISICTCS JOCTAaTOYHBIM Ui MPOJOJDKEHHS OOydeHHus Ha
CIIeyIOIIeN CTyIIeHH 00pa30BaHusl, HO HE 110 NPOPUIbHOMY HaIlPaBJICHHUIO.

Joctuxennio 0a30BOr0 ypoBHS COOTBETCTBYET OTMETKa «yAOBIETBOPUTENIBHO» (MM OTMETKa
«3»).

[IpeBblitieHre 6a30BOr0 YPOBHS CBUIETEILCTBYET 00 YCBOEGHUHU OMOPHOM CHCTEMBI 3HAHHMM Ha
YPOBHE OCO3HAHHOT'O ITPOM3BOJIBHOTO OBJIAICHUS YUeOHBIMU JIEHCTBUSAMH, a TAKXKE O KPyro3ope,
mUpoTe (WM U30MPaTeILHOCTH) HHTEPECOB.

Boiaensior cienytomniye 18a ypoBHs, IpeBbIIIaoNe 0a30Bblil:

—MNOBBILIEHHbINi YPOBEeHb [OCTH:KEHUS] IUIAHUPYEMBIX pPE3yJbTaTOB, OICHKA «XOPOILIO)»
(oT™meTKa «4»);

—BbICOKHIl YPOBeHb /JOCTHKEHHS TUIAHUPYEMBIX PE3yJbTaTOB, OIICHKA «OTIUYHO» (OTMETKa
«5»).

[loBbllIeHHBbIIT M BBICOKHH YPOBHM [JOCTHK€HHMSI OTJIMYAIOTCS [0 IIOJIHOTE OCBOCHUS
IUIAHUPYEMBIX ~ pe3yJibTaTOB,  ypPOBHIO  OBJIAJEHUS  y4eOHBIMH  JEHCTBUSMH U
c(OPMHPOBAHHOCTBIO MHTEPECOB K JIAHHOM MpeaMeTHOM obmactu. WHauBHIyadbHBIE
TPAeKTOPUU OOYUYEHMs] y4YalluXcs, JAEMOHCTPUPYIOIIMX IOBBIIIEHHBIH M BBICOKUI YPOBHHU
JOCTIDKEHUH, 11e51ecoo0pa3Ho (OPMHUPOBATE C YUYETOM MHTEPECOB ATUX YYAIMXCS U MX IJIAaHOB
Ha Oynymiee. [Ipy HanUuuM yCTOMYMBBIX MHTEPECOB K YUYEOHOMY IpPEIMETY M OCHOBATEIbHOMN
HOJArOTOBKU IO HEMY TaKU€ y4Yalluecs MOTYT OBITh BOBJEUEHBI B IPOEKTHYIO AEATEIBbHOCTh 110
IpeIMeTy U COPUEHTHPOBAaHbl Ha MPOJOKEHHE OOydeHHs B CTaplIMX Kiaccax IO JaHHON
HalpaBJIeHHOCTH (MTpopuIt0) 00pa3oBaHMsL.

Jnsg onucaHus MOATOTOBKM Y4YalllUXCS, YPOBEHb JOCTHKEHUN KOTOPBIX HMKE 0a30BOro,

BBIICTISIIOT MOHMKEHHBIH YPOBEHb OCTHKEHMIi, OLICHKA «HEYJIOBIETBOPUTEIHHO» (OTMETKA
«2»).

YCTHBIN OTBET TecroBoe | JlabopaTtopHas /mpakTHuecKas
3amanue | pabota

«5» | TlonHBIN pa3BepHYTHIA OTBET C 91-100% | Yyamiuiicst caMOCTOSATEITBHO
IIPUBJIEYEHUEM JTOTIOJTHUTEIBHOTO ofpenieNsieT ek paboThl, yMeeT
MaTepuaia, MPaBUJIbHBIM paboTaTh ¢ pa3IMuYHBIMU
HCII0JIb30BAHUEM XUMHYECKHUX HUCTOYHUKAMU UH(POpMAIIUU
TEPMHUHOB. OTtBet u3naraercs («Ilepuognueckas cucrema
MIOCJIEZI0BATENBHO, C UCIIOIb30BAaHUEM XUMHUECKUX 31eMeHTOoB JI.11.
COOCTBEHHBIX TPUMEPOB. Y YalHiics MenneneeBay, «PacTBOpUMOCTh
CpPaBHMBAET MaTEPHaJ C MPEABLAYLINM, KHCJIOT, COJIEN M OCHOBAHUH B
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yCTaHaBJIMBAET
MIPUYUHHOCIIEACTBCHHBIE
aHAIM3UPYeT M 0000IIaeT, CTPOUT
JOTUYECKUE  PACCYKIEHHUS  uepes
CO3/IaHHE MOJeNiel U CXEM pelIeHus
3azad. CamocrosiTensHO MOXKET
BBIBECTH TEOPETUYECKHE IOJIOKECHHUS
Ha OCHOBe (DaKkTOB, HAOIIOJICHU,
ONBITOB,  CpPAaBHUBATh  Pa3IMYHBIC
TEOPUU M BBICKA3BIBATh 1O HUM CBOIO
TOYKY 3pEHuss C  IMpPUBEICHUEM
apryMeHTOB. Yyanuics yMeer
OLICHUBATh BIUSHUE XUMUU HA KU3Hb
1 00111eCTBO.

CBsI3U,

BOJIe», «Psan akTuBHOCTH
METAJIJIOBY, HHCTPYKTUBHBIMH
KapTOYKaAMU, y4eOHBIM u
CIIPaBOYHBIM MaTEPUAIIOM, );
croco0eH u3narath HHPOpMaIUIO
B BHUJE KPATKHX CXEM, PUCYHKOB,

rpadukos, Ta0JIunII,
CaMOCTOSITENIEHO BBIJIBUTACT
THIIOTE3Y, BBIIOJIHSET
AKCIIEPUMEHTAIBHYIO

(IpaKTUYECKyl0) YacTh pPabOTHI,
YMETh MOJIb30BAThCS
7a00paTOPHBIM  00OPYAOBaHHUEM,
00BsICHSIET pe3yJIbTaThl,

BBICKA3bIBATh 110 HUM CBOIO TOYKY
3pCHUA C IMPUBCACHUCM

apryMEHTOB. Y4alluhcsa YyMeeT
OLICHMBaTh BJIMSHUE XUMHUU Ha
KU3Hb u 00IIeCTBO.
dbopmynupyer BBIBOJIBI,
coOmronaer TEXHUKY
0€e301acHOCTH, IIPaBUJIbHO
opopmisier paboTy B TETpau.
IIposiBnensl OpraHu3aluOHHO-
TPY10BbIE yMEHUs
(momnep>xuBaeTcs qUCTOTAa

pabouero MecTa, TOpPSIIOK Ha
CTOJIE, PKOHOMHO HCHONB3YIOTCS
PEAKTHBBI).

«“»

[lonHblid  pa3BepHYTBIH  OTBET C
IIPaBUJIbHBIM UCII0JIb30BAaHUEM
XUMHYECKHX TEPMHUHOB. OTtBer
U3JIaraercs IIOCJIEI0BATEIILHO c
HCIIOJIb30BAaHUEM IIPUMEPOB.
VYyamumiics cpaBHUBAaeT Marepuan C
MIPEIbIIYIINM, YCTaHABIIMBAET
IIPUYNHHOCIIEACTBEHHbIE CBA3U;
aHAIM3UPYET W 0000MmaeT. Yyamuics
yMEET OLEHUBATh BIUSHUE XWMHUH Ha
XKU3Hb U ol0miectBo. JlomycTumsl
HE3HAYUTEIIbHbIE 3aTpyIHEHUS,
KOTOPBIE JIETKO IPEOJOJIEBAOTCS C
IIOMOILIBIO HABOAIINX BOIIPOCOB.

71-90%

VYyamnmiica caMOCTOATEILHO WU

c IOMOUIBIO HaBOJAIINX
BOIIPOCOB  OMNpEJeNsieT  Lenb
pabotel, ymeer paboTath ¢
Pa3ITNYHBIMH UCTOYHUKAMHU

unpopmanuu  («Ilepuoguueckas
CHUCTEMa XHMHYECKUX DJIEMEHTOB

JI.1. MeHpeneeBay,
«PacTBOpUMOCTB KUCIIOT, COJIEN U
OCHOBaHMH B  Bome», «Psan
aKTUBHOCTH METAJLJIOBY,
MHCTPYKTUBHBIMU  KapTOUYKaMH,
y4eOHBIM u CIIPABOYHBIM

MaTepuajoM); crmocoOeH u3iaraTh
nH(pOpMalLMI0O B BHJE KpaTKUX
CXeM, PHUCYHKOB,  Tpa(uKOB,
Ta0IuUIL; croco0eH
CaMOCTOSTENLHO MK C IIOMOIIBIO
HaBOOAIIIUX BOHpOCOB BBIABUTAThb
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TUIIOTE3Y, UCIIONB3YS
MHCTPYKIIHUIO, BBITOJIHSIET
AKCIIEPUMEHTAIbHYIO

(paKTHUYECKYyI0) YacTb padoTHl,
yMeeT MOJIb30BaTHCS
71a00paTOpPHBIM  000PYAOBaHUEM,
00BsICHSICT pe3yNbTaThl,
dbopmynupyer BBIBO/IBI,
coOmronaer TEXHUKY
0e30macHOCTH, MIPaBUIBHO
obopmiiier paboOTy B TETpaju.
IIposiBneHsl OpraHu3aluOHHO-
TPYIOBBIE YMEHHUS
(momepxuBaeTcs qUCTOTAa

pabouyero Mecra, MOPSAOK Ha
CTOJIE, SKOHOMHO HCIHOIb3YIOTCS
PCAKTHUBBI). JomycTumbl
HE3HAYUTEIIbHBIC 3aTPYIHCHUS U
3amMeyaHuss 10  OGOPMIICHHUIO
paboThHI B TETPav, HE BIMSIIONINE
Ha pe3yabTar paboThl.

«3»

[Ipy  oTBETE HEMOJHO  PACKPHITO
CoZIep)KaHue MaTepraia, HO MOKa3aHo

obmiee MOHWMAaHHE BOTIPOCA,
POIEMOHCTPUPOBAHBI YMEHHSI,
JOCTAaTOYHbIC JJIA I[aJIBHefIHIeFO
YCBOEHHMSI TPOrPAMMHOT'0 MaTepUaa.

Nwmerorcs ommbku B OINpeneIeHUH
MOHSATHUH, UCTIOJIH30BAHUU XUMHUECKUX
TEPMHUHOB, KOTOPBLIC HCHIPABIIAIOTCA
MIPH HABOJSIIKX Bomnpocax. HapyieHa
JIOTHKA M3JI0KEHHS MaTepraa. SHaHHsI

W3J1aratoTCsi  Ha  PENpOAyKTHBHOM
YpPOBHE.  YYallMhCAd  UCIHBITHIBAET
3aTPYJHEHUS TIpU  MCHOJIb30BAHUU

3HaHUU B HOBOM CUTYallHH.

50-70%

VYyanmiics UCHOBITHLIBAET
3aTpyAHEHUS npu
CaMOCTOSITEIILHOM

dbopMyIMpoBaHUM TIeNIU PabOTHI,
MCTIOJIb30BAaHUH PA3IMYHBIX

HCTOYHHUKOB uH(popMaIuu,
U3JIO)KEHUW  uHpopmanuu B
nepeopMaTUPOBAaHHOM BUJE; HE

crocobeH CaMOCTOSITENIbHO
BBI/IBUTaTh TUIIOTE3Y; pu
BBITNIOJTHEHUH
JKCIIEPUMEHTAIBHON

(mpakTHUyecKoil) yacTu padoThI,
HYKJAE€TCsl B JOIOJIHUTEIbHBIX
KOMMEHTapUsaX U TOSCHEHUSX;

yMeeT H0JIb30BaThCs
71a00paTOpHBIM  000PYAOBAHUEM,
paboras o MHCTPYKIIHH.
HcnbiThIBaeT 3aTpyAHEHHS IpH
00BSICHEHUU pE3yJIbTaTOoB,
bopMyITHUpOBKE BBIBOJIOB,
coOmo1aeT TEXHUKY
Oe3omacHOCTH,  ApryMeHTaius

OTBETOB cj1a0asi UM OTCYTCTBYET
obopmisier paboTy B TETpaau
HEOPEKHO. Jomnyckaercs
obopmiieHne paboThl 6e3 3amucu
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YpaBHEHUH pEaKIuil.

«2» | 3HaHuA OTPHIBOYHBIE HECUCTEMHBIE, Menee Yyamuiics HE Croco0eH
JIOTTY CKAIOTCS rpyOsbie ommobku. | 50% CaMOCTOSTEIIbHO (OPMYIUPOBATH
Yyamuiics HE CIIOCO0eH 1nenb  paboThl,  HUCIOJIb30BaTh
CaMOCTOSITENILHO MPUBOAUTH TPUMEPHIL, pa3InyHbIe HUCTOYHUKHU
yCTaHaBJIMBATh NPUYHHHO- uHpopManuy, u3JaraTh
CIIEJICTBEHHBIE CBSI3H, J€JaTh BBIBOJIBI. uH(pOpMaLIHIO B
Henocrarounbie 3HaHUS HE MO3BOJISIOT nepeopMaTUPOBAHHOM BUJE,
MOHATHh MaTepHal. CaMOCTOSITENILHO BBIJIBUTaTh

TUIIOTE3Y; TpPH  BBIIOJHEHUU
AKCIIEPUMEHTaIbHON

(mpakTHUeCcKOW) dYacTH paboThl,
HYXJAeTCs B JIOMOJHHUTEIBHBIX
KOMMEHTapUsAX W TOSCHEHHSIX;
UCIIBITBIBACT 3aTPYAHEHHS IIPH
HCIIOJIb30BAHUH J1a00OPATOPHOTO

o0opyaoBaHus, pabore o
UHCTPYKILUH. He MOXET
CaMOCTOSITENILHO 00BSACHUTH
pe3yIbTATHI HKCIIEPUMEHTA,
chopMyIHpOBaThH BBIBO/JIBI;
coOnronaer TEXHUKY

0e30macHOCTH, HO  HapyllaeT
MOPSIIOK JIEMCTBHM, HYXKIAETCs B
IIOMOLIM CO CTOPOHBI YYMTEISA
wim  nabopanta. OdopmieHue
paboTbl B TeTpaau HeOpexHOoe
WM OTCYTCTBYET.

OneHka caMoCTOATEIbHBIX MMCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmerka "S" craBuTCH, €CJIM YYEHUK:

1) BeIOSTHIIT paboOTy 0€3 OMMOOK U HEJIOUETOB;

2) nomyctuil He OoJiee OJTHOTO HEJI0UeTa.

Otmertka "4" cTaBuUTCSH, €CJIM YYCHUK BBINOJHUJI PAa0d0Ty MOJTHOCTHIO, HO OIYCTHJI B HEM:
1) He Oosiee 0/1HOM HErpyOOI OMIMOKU M OJHOTO HEA0UETA;

2) unu He 6oJiee IBYyX HEAOYETOB.

Otmertka "3" craBuTCS, €CJIM YYeHUK NIPABUJILHO BBINIOJHUI He MeHee 2/3 paboThl WiIn
JAOIYCTHJI:

1) He Oosiee ABYX rpyOBIX OLIMOOK;

2) unu He O6oJee oAHOM TPyOOi U 0HOM HETpyOOl OIIMOKH, ¥ OHOTO HEI0YETa;

3) wiu He Oosee ABYX-TpeX HErpyObIX OMIMOOK;

4) unu oHON HEerpy0Ooil OIMOKHU U TPEX HEA0UETOB;

5) WK 4eThIpeX-MATH HEJJOYETOB MIPH OTCYTCTBUU I'PyObIX OIINOOK.

Otmerka "2" craBuTCSH, €CJIM YYCHUK:

1) gormycTuin 4uciao omubOK U HEJOUETOB, TPEBOCXOIAIIEE HOPMY, PU KOTOPOUH MOKET OBITh
BBICTaBJIeHA oricHKa "3";

2) WIH eciu MIPaBUJIbHO BBITIOJTHUII MeHee MTOJIOBUHBI paboTHI.
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