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Paccmorpena u ojiobpena [Iporokon Ne 7 or «24» anpe: i 20231
na 3accjiainHu I[I‘]K][DBOﬁ KOMHCCHH IJPU,'lL'.R'.,i liilﬂ%ﬂﬂjluunﬂ KOMHCCHH
obrcobpatoparcibibiX, MATEMATHICCKHX H 7 Mepanona H.I1
I'YMAINH TAPILIX JTHCIHLLIHII HOJOACK DHO

Pabouas nporpamma obmeobpaszoBarenbHoi yueoHoro npeamera OVILO07. Y «Xumus»
npeHa3HaueHa JJIs pealin3aluy B Ipeenax ocBoeHHus oOpa3oBatenbHoi nporpamMel CITIO mo
crenpanbHocTH  35.02.05. ArpoHommsi Ha 0a3e OCHOBHOTO oOmero ooOpa3oBaHUs C
OJTHOBPEMEHHBIM  TOJYYEHHEM CpEIHero oOmero o0pa3oBaHHs B  COOTBETCTBHH C
€CTECTBEHHOHAYYHBIM MpoduiieM noayyaemMoro npodeccuoHalbHOrO 00pa30BaHHUs.

[Iporpamma paspaGorana ¢ yderom TpeOoBaHuii DenepanbHOrO TroCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa CpelHero oomero odpazoBaHus (YTB. MpUKa3oM MuHOOpHAYKH
P® or 17 mas 2012 r. Ne 413, ¢ usamenenusmu ot 29.12.2014 roga Ne 1645, ot 31.12.2015 rona
No 1578, 29.06. 2017 rona Ne 613, IIpukazoB Munnpocsemenus: Poccun ot 24.09.2020 Ne712,
or 12.08.2022 No732), tpedoBanuii ®I'OC cpenHero nmpodeccHoHaIbHOr0 00pa30BaHUs IO
cneruanbHoctu 35.02.05. Arponomusi (yTB. mpukazom Munnpocsemenus PO or 13 wurons
2021 rona Ne 444 ¢ uamenenusimu B pen. [lpukaza Munnpocsemenust Poccun ot 01.09.2022 Neo
796), B COOTBETCTBHM C PEKOMECHIANMAMH IO pealn3allii CPEAHEro oOIiero oOpa3oBaHUs B
npezenax OCBOSHUS 00pa3oBaTeIbHON MPOrPaMMBI CPEAHET0 MPO(EeCCHOHATEHOTO 00pa30BaHuUs
(mucemo  MunncrtepcTBa mpocBemienuss  Poccuiickoit  ®enmepauuu  u - Jlemapramenta
TOCYyJapCTBEHHOH TMOJMTHKH B cdepe cpemHero mnpopecCHOHATBHOrO 00pa3oBaHUA |
npodeccuonaiproro obyuenuss ot 01.03.2023r.  Ne 05-592), ¢ Ilpumephoii paboueii
porpaMMoii  00IIe00pa3oBaTEIbHON  JUCHUIUIMHBL  «XUMES» UL TPO(eCcCHOHATBHBIX
o0Opa3oBaTenbHbIX opranu3aiuii (yTB. Ha 3aceqanuu CoBeTa Mo OLIEHKE COACepXKaHHs U KauyecTBa
IPUMEPHBIX pabodnx MmporpamMM o0I11eo0pa3oBaTENbHOTO U COUATBLHO-TYMAHUTAPHOTO ITUKIIOB
cpeaHero npogeccuoHaabHOro oopazoBanus, mpotokos Ne 13 ot 29 centsa6ps2022 r.),

Opranuzanus-pa3paboTuuK: ®denepasibHOE roCy/1apCTBEHHOE OI0JKETHOE
o0Opa3oBaTeNbHOE yUYpeKJeHue BbIcIIero oOpazoBaHus «CTaBpOIMOJIBCKHI TOCyIapCTBEHHbBIN
arpapHbIii YHUBEPCUTET»



COJEP)KAHUE

1. [NOSICHUTEJIbBHASA 3AIINCKA PABOYEN [TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOI'O YUEBHOI'O IIPEAMETA OVYIL.07. Y «XUMUSA» ............... 4
1.1, LIEIH M 3JQUM TIPEIIMETA ..uvveeiuveeeiutreesuteaessteeessteeesaseeesaseesssseesasseeeasseeaanseeasseeabeeeanbeeesnsseeannnas 4
1.2. O6mas xapaktepuctuka y4deOHOro mpeamera OVILO07. ¥ «XUMEI ....cccvvrveiviiiiiieieiieies 4
1.3. MeCTO MPEAMETA B YUCOHOM TIITAHE ...cuvevverteesrissresteessessresseassesssesseassesssesseassesssssseesnesssesnessesnns 5
1.4. Pe3ynpTaThl OCBOCHUSI Y4€OHOTO MpeaMeTa 6
1.5. KosmyecTBO 4YacoB, OTBEIEHHOE HAa OCBOCHHE NPOTpaMMbl 00IIe00pa30BaTEIHLHOIO
npeaMeTa OVILO07. Y «XUMUS), B TOM HHCIIC: . .ueeivrreireresteeessreeassseeessseesssseesasseessssessssseesssseesnes 16
1.6. 1I3MeHeHus1, BHECEHHBIE U padouyl0 MporpaMmy 1o cpaBHEHUIO ¢ [IpumepHOl mporpaMMmoi
1 (0 J0 7  PPTP RO PR PPN 16
2. CTPYKTYPA N COHIEPXAHHUE OBIIEOBPA3OBATEJIBHOI'O VYYEBHOI'O
[TPEJAMETA OVYILO7. Y «XVIMUSID . ...ccoiiiiiiiiiiiiiiici e 17
2.1. O0Bem 00111€00pa30BaTENBHOIO IPEAMETA U BUJIBI YUEOHOM PAOOTBI....c.vvvivveeireireeieeenneen 17
2.2. Tematnueckuii man u coaepxkanue npeamera OVILO7. YV «XUMUA» ..occvvvvvvrniiiieiiienenne, 18
3.  XAPAKTEPMCTHUKA OCHOBHBLIX BHJIOB VYYEBHOW JEATEJIbHOCTU
OBYUAROIIIXCST ...ttt ne e nne s 36
4. VYCJIOBUA  PEAJIM3ALIMM  TIPOITPAMMbLI  OBHIEOBPA3OBATEJIBHOI'O
YYEBHOI'O ITPEAMETA OVIL07. Y «XUMUSD ...ocoviiiiiiiiiiiiciieces e 38
4.1. TpeGoBaHUSI K MUHUMAJIbHOMY MaTE€PUATBHO-TEXHHYECKOMY OOCCTICUCHHIO ......vvvvrvenernes 38
4.2. IHPOPMAITTOHHOE OOCCTIEUCHUE OOYUCHHM .. ..vvenreenreeanreesseessreessessnseesseessseessessnnessnessnseessneas 39
4.3. OcobeHHOCTH pealu3aluy HOpeaMera Juis HMHBAJIUAOB U JIUMI C OrPaHUYECHHBIMU
BOBMOYKHOCTSIMU BIIOPOBDBST ..vcvvteuteesureasteesseeasseessseassesssseasseeasseasseesseeasseesseeanseeaseeanseessneanneesnneenneenns 40
5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHU S OBIIEOBPA30OBATEJIBHOI'O

YYEBHOI'O [IPOAMETA OVIL.07. Y «XUMUS» 41



1. HOSICHUTEJBHAS BATIMCKA PABOYEM ITPOT'PAMMBI
OBLIEOBPA30OBATEJIBHI'O YYEBHOI'O ITPE/IMETA OVIL.07. Y «XUMMUS»

[Iporpamma  obOmieoOpazoBatenbHoro  yueOHoro mnpeamera OVIL07.Y  «Xumus»
IpelHa3HayeHa I  M3y4eHus CTyJeHTamMuM |  Kypca  CIELHalIbHOCTH  CPEIHETO
pod)eCCHOHAIBHOTO 00pa3oBaHus ecTecTBeHHOHay4dHoro mnpoduis 35.02.05. ArpoHomusi B
OI'BOY BO «CraBpomnonbCcKuil ToCy1apCTBEHHbIN arpapHblii YHUBEPCUTET», pPEalU3yIOIEM
o0pa3oBaTeNbHyI0 MpOrpamMMy cCpelHero ooOmiero o0pa3oBaHHs B Ipeaenax MPOrpaMMbl
MOJTrOTOBKH CHEMAIMCTOB CPETHETO 3BeHA Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHusl.

1.1. LHeau u 3a1a4u npeamera

Cognepxanne mporpammbl yueOHoro mnpeamera OVILO07. ¥V «Xumus» HampaBlIeHO Ha

JOCTH)KEHUE CIETYIOIUX Leel:

¢dopmupoBaHue y 00y4aromuXcs yMEHUS OLEHUBATh 3HAYMMOCTb XMMUYECKOTO 3HAHHSA
JUIS KaXJI0T0 YeJIOBEKa;

dbopmupoBaHKe y 00YJaAIOIIUXCS EJIOCTHOTO MPEJCTaBICHUS O MUPE U POJIM XUMUH B
CO3/1aHUM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUpa; YMEHUS OOBSICHSTH

00BEKTBI M TPOILIECCH OKPYKAIOMICH ACHCTBUTEILHOCTH: MPUPOIHOM, COLMAIBHOM,
KYJIBTYPHOM, TEXHUYECKON CpPE/ibl, UCIONb3Ys AJIS 3TOr0 XMMUUYECKUE 3HAHUS;

pa3BuTHEe y OOYy4YalOMIMXCS YMEHHMHA pa3nu4aTh (aKThl M OLEHKH, CPaBHHUBATH
OLICHOYHBIC BBIBOJIbI, BHJETh HX CBSA3b C KPUTEPUSIMH OLIEHOK U CBA3b KpPUTEPUEB C
OTIPEICIICHHOW CHUCTEeMOW IICHHOCTEH, (OpMyIMpoBaTh W OOOCHOBBIBaTH COOCTBEHHYIO
HO3UILIUIO;

npuodpereHne oOydaroLMMUCS ONbITa Pa3HOOOpPa3HOW JEATENbHOCTH, MO3HAHUSA U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHHBEpPCAJIbHOE 3HAUYEHHUE Ui Pa3IMYHBIX
BUJIOB JICATEIHHOCTH (HABBIKOB pEIICHUS NpOOJeM, MPUHATUS PEIICHWH, MOWCKA, aHAu3a U
00paboTKH MHPOPMALIMU, KOMMYHUKAaTUBHBIX HAaBBIKOB,

HABbIKOB M3MEPEHM, COTpyAHMUYECTBAa, OE30MAaCHOr0 OOpallleHHs C BEIIECTBAMU B
MOBCEIHEBHOM JKU3HH).

B mporpaMMy BKJIIOYEHO cojepaHHe, HalpaBJIeHHOE Ha (OPMHUPOBAHUE Y CTYAECHTOB
KOMIIETEHIIMH, HEOOXOAMMBIX JJIs KAaueCTBEHHOI'O OCBOCHMS IPOrpaMMbl IOJTOTOBKH
cnenuanuctoB cpeanero 3seHa (IIIICC3) mo cnenuanbHOCTU CpeaHEro NMpoQeccrOHAIbHOTO
oOpazoBanus 35.02.05. ArpoHomusi, €CTECTBEHHOHAy4HOro mnpoduis, Ha 0a3e OCHOBHOI'O
00111ero 00pa3oBaHus € MOJIYYEHUEM CPEIHETO 00I1Iero o0pa3oBaHusl.

ITIporpamma yuebHoro mpeamera OVILO07. V «Xumus» omnpenenser coaepx aHue
yu4eOHOro Marepuaina, MocjieoBaTeIbHOCTh €r0 M3Y4EHHUs, paclpe/esieHne y4eOHbIX 4acoB IO
TEMaM W paslenaM, TeMaTHUKy pedepaToB (JOKIAI0B), MHIMBUAYAIBHBIX MPOEKTOB, BHJIBI
CaMOCTOSITENIbHBIX PAa0OT ¢ y4yeToM cHenupuKd MHpOrpaMMbl MOATOTOBKH CIIELUAINCTOB
CPEIHEro 3BEHa CIEHUAIBbHOCTH CpelHero mnpogeccuoHanpHoro obpaszoBanus 35.02.05.
ATpOHOMMS €CTECTBEHHOHAYYHOT'O MPO(UIIS.

1.2. O6mas xapakrepucruka yyeonoro npeamera OYIL07. Y «Xumusm»

XHUMHS — 3TO HAyKa O BEIIECTBAX, UX COCTABE M CTPOCHHH, CBOMCTBAaX M IPEBPALLCHHUSX,
3HAUEHUU XMMHYECKHUX BEIIECTB, MAaTEpPHUaIOB M TPOIECCOB B MPAKTHUYECKON AESITETHHOCTU
YeoBeKa.

Conepxxanne oOmieoOpazoBarensHoro ydebnoro mnpeamera OVILO07. YV «Xumusa»
HANPaBIIEHO HAa YCBOCHHE OOYYAIOIIMMHCS OCHOBHBIX TOHSATHH, 3aKOHOB M TEOPHH XUMUWU;
OBJIaJICHUC YMCHUSIMU Ha6J'IIO)IaTB XUMHUYCCKUC SABJICHUSA, IPOBOANTH XUMHAYECKUU OKCIICPUMCHT,
MPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (DOPMYIN BEIIECTB M ypaBHEHUN XHUMHUYECKHUX
peaKkui.

B mporiecce u3ydueHuss XUMUHU Y 00yUYaIONUXCsl Pa3BUBAIOTCS MTO3HABATEIBHBIE MHTEPECHI U
WHTEJUICKTYaTbHBIC CIIOCOOHOCTH, MMOTPEOHOCTH B CAMOCTOSTEIbHBIC IPHOOPETESHUS 3HAHUH 10
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XUMHUM B COOTBETCTBUM C BO3HHUKAIOUIMMH >KM3HEHHBIMU MpOOJIEeMaMU, BOCHUTHIBAETCS
OepeXHOe OTHOIICHUS K MPHUPOAE, MOHUMAHUE 3J0pPOBOTO 00pa3a KHU3HU, HEOOXOIUMOCTU
IpeynpexIeHUs ABICHUN, HAHOCSIIMX BpeJl 3I0pOBbI0 U OKpYyXkaromiei cpeae. OHU 0CBauBarOT
MPUEMBl TPAMOTHOTO, OE30MacCHOTO0 WCIOJB30BaHUS XWMHUYECKUX BEIICCTB W MAaTEPHAJIOB,
MPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SHCTBE M HA TPOU3BOICTBE.

[Ipu cTPyKTYypHpOBaHHUU COJEpXKaHHUA O00IIEe00pa30BaTENFHOTO Y4EOHOTrO MpeaMeTa JUis
npoecCHOHANBHBIX ~ 00pa30BaTEIbHBIX OpraHU3alUl, pealu3ylIIUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6aze
OCHOBHOTO 00111er0 00pa3oBaHMsl, yYUThIBAJIACh O0BEKTUBHASL PEeaTbHOCTh — HEOONBIION 00beM
9acoB, OTHYIICHHBIX HA H3yYEeHUE XUMHUH U CTPEMIICHUE MaKCHMAJIbHO COOTBETCTBOBATH UICSIM
pa3BuBarolero ooyuenus. [loaTomy Teopernyeckue BOMPOCh MAaKCUMaIbHO CMEIICHBI K HaYally
W3YYCHUS JUCIUIUIMHBI, C TEM YTOOBI MOCIEAYIOMNN (HaKTHUSCKHUA MaTeprall pacCMaTPUBAJICS
HA OCHOBE M3yYEHHBIX TCOPHIA.

Peanu3zanus qeIyKTUBHOTO TOIX0Ja K M3YYCHHUIO XUMHUHU CIIOCOOCTBYET PAa3BUTHUIO TAKHUX
JIOTUYECKUX ONepaluil MBIIUICHHS, KaK aHallu3 U CUHTE3, 0000IeHHe M KOHKPETH3alus,
CPaBHCHHE W aHAJIOTHS, CUCTEMATH3AIMSI U KIIaCCUDUKAIIHS U JP.

[Tpu ocBoenuu npodeccuit CITO u cnenuansHoctelt CITO ecrecTBeHHOHAYYHOTO TPOGUIST
35.02.05. Arponomus npodeccronanbHoro oopazoBanus OVYIL07. Y «Xumus» nzydaercs Ha
6azoBoM ypoBHe PI'OC cpennero obmiero oopa3oBaHus.

B comepxanum yueOHOTO TmpeaMmera Uisi €CTeCTBEHHOHAY4YHOTo mpodwmis mpodec-
CHOHAJIbHO 3HAYMMBII KOMIIOHEHT BBIIEJICH, HO B IIEJIOM BCE €ro COJAEpKaHHE SBIIAETCS
PO UITHEHO-OPUEHTUPOBAHHBIM U HOCHT TPO(HECCUOHATILHO 3HAYUMBIN XapakTep.

B mporiecce n3yueHus XUMHH TEOPETUYECKUE CBEACHUS JOMOIHSIOTCS JIEMOHCTPALUIMU,
7a00pPAaTOPHBIMU ONBITAMUA W TMPAKTUYCCKUMU 3aHATHUSAMH. 3HAYUTEIBHOE MECTO OTBOJIUTCS
XUMHYECKOMY d3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (POPMHUpPOBATH y OOyYaromuxcs
CIeIMANIbHBIC TIPSIMETHBIC YMEHHUS: padOTaTh C BEMIECCTBAMH, BBIIIOJHATH MPOCTHIC XUMUYECKUE
OTBITHL, YYUTh O€30MaCHOMY M JKOJIOTMYECKH TPaMOTHOMY OOpaIlleHHI0 C BeEIleCTBaMH,
MaTepHrajaMH U TPoIleccaMy B OBITY M Ha TIPOU3BO/ICTBE.

B mpornecce u3yueHuss XuMuu BaxHO GOpMHUPOBaTH MHOOPMALIMOHHYIO KOMIIETEHTHOCTD
obyuvatonuxcsi. [losromy mpu opraHuzalMu CaMOCTOSTEIHHOM pabOThl HEOOXOAMMO aK-
[EHTUPOBAaTh BHUMAaHHE OOYYAIOIIMXCS Ha MOMCKe MHGPOpMAlMU B CPEACTBAX MaccMmeua,
WNurtepuere, y4eOHOW UM CHENHAIBHOW JHMTEPAType C COOTBETCTBYIOIHMM OGOPMIICHHEM U
MPEJICTaBICHUEM PE3yIbTaTOB.

Nzyuenne obmeobpazoBatenbHoro ydyeonoro mnpeamera OVILO07. ¥V «Xumus» B
npezenax ocBoeHusi oOpaszoBarenbHOM mporpamMmel CIIO mo cnenumansHoctn  35.02.05.
ArpoHomusi Ha 0a3e OCHOBHOTO oOOIIEro o0pa3oBaHUS C OJHOBPEMEHHBIM IMOJTyYEHUEM
cpenHero oOmiero oOpa3oBaHHs B COOTBETCTBHM C €CTECTBEHHOHAY4YHBIM Mpoduiem
MOJTy9aeMoro MpoeCCHOHATLHOTO 00Pa30BaHMs 3aBEPINACTCS MOJBEICHUEM HUTOTOB B (opMe
HK3aMEHa B paMKaX IMPOMEKYTOUYHOMN aTTeCcTalli CTYICHTOB BO 2 CeMecTpe.

1.3. MecTo npeamera B y4eOHOM IJIaHe

Vueonsiit npenmer OYILO07. Y «Xumus» sBisercs 00s13aTeIbHbIE YIeOHBIM MPEAMETOM
00s13aTeIbHON YacTu oOpa3oBaTeabHON MoAroToBkH mporpamMmbl @I'OC cpemnero ooiero
o0Opa3oBaHusl.

VueOubiit npeamer OVILO7. YV «Xumus» wusydaercs B Ipelneiaax OCBOCHHUS
obpazoBatensHoii mporpammbl CIIO mo cmeumansHocTH 35.02.05. Arponomusi Ha 0ase
OCHOBHOTO 001mero o0Opa3oBaHUsi C OJHOBPEMEHHBIM IOJIYYEHHEM CpEIHEro oOIIero
o0pa3oBaHUSI B  COOTBETCTBUM C  €CTECTBEHHOHAayYHbIM MpO(QUIEeM  IOJy4aeMOro
podeCCHOHAIBHOTO 00pa30BaHus, B 00111€00pa30BaTeIbHOM IMKJIE YI€OHOTO IJIaHa, B COCTaBe
00pa30BaTeNbHBIX YYEOHBIX TPEAMETOB, (OPMHUPYEMBIX M3 00s3aTENbHBIX IPEeIMETHBIX
obmacreit DI'OC cpegnero oOmero oOpasoBanus, s crenuansHocTedt  CIIO
€CTECTBEHHOHAYYHOT'O npous.



1.4. Pe3yabTaTrhl 0CBOCHUS Y4e0OHOTI0 MpPeAMeTA:

Kox v nanmenoBanue

IlnanupyemMble pe3yJbTaThl 0CBOCHHS M CHUILJIHHBI

iﬁ&ﬁtfzszﬁg O01mme JAucuunimHapHbie
OK O0l. BeiOupats | B yacTu TPya0BOro BOCIIUTAHUS: - BJIAQIETh CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas
CIocoObl pelIeHus 3a7ay | - TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTH MAacTepCTBa, | BKJIIOYAET: OCHOBOIOJATalllde MOHATUA (XUMHUYECKUN
npohecCHOHATBLHOM TPYI0JII00HE; 3JIEMEHT, aTOM, JJICKTPOHHAs 000j0YKa aroma, S-, p-, d-
JIEATEIbHOCTH - TOTOBHOCTBH K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTHYECKON U | SJIEKTPOHHBIE  OpOMTaTM  aTOMOB, HOH,  MOJEKYyJa,
MPUMEHUTEIBHO K | COIIMAJIbHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, | BaJECHTHOCT, ANEKTPOOTPULATEIBHOCTb, CTEIICHb

pa3JIN4YHbIM KOHTCKCTaM

IUIAHUPOBaTb U CaMOCTOSTENIBHO  BBINOJHATH — TaKyIO
NeSITENIbHOCTD;
- HHTepec K pa3Iu4HbIM cdepam MpodeccuoHaTbHON
NESITENIbHOCTH,
Osaanenue YHHBEPCAJIbLHBIMH y4eOHBIMU

MO3HABATEJIbLHLIMH AeHCTBUSIMMU:
a) 0a30Bble JJOrHYeCcKHe JeHCTBHS .

- CaMOCTOSITENTbHO (DOPMYIHPOBATH M AKTYAIH3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBIM NPH3HAK WM OCHOBaHUS
JUIS CpaBHEHMsI, KiIacCU(UKaUU U 0000IIeHHS;
- OINpeNeNsATh NN JCITeIHbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPUU UX TOCTHKEHHUS;
- BBIABIIATh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

IMPOTHUBOPCUUA B

- BHOCHUTDH KOPPCKTUBLI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUEC  PC3YJIbTATOB  LCIIAM, OIICHUBATb pPHUCKHU
HOCJ'IG)ICTBI/II\/’I JACATCIIBHOCTH, pa3BuUBaTH Kp€aTuBHOC

MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a3oBbIE HCCIEN0BATEIbCKHE eHCTBUS:
- BIaJeTh  HABbIKAMU  y4eOHO-HCCIIEIOBATEIbCKOW U
MIPOEKTHOMH J1eATeNbHOCTH, HABBIKAMHU pa3peleHus mpooiem;

OKHUCJICHUS, XUMHYECKas CBsA3b, MOJb, MOJIIpHAas Macca,
MOJISIpHBI O0BEM, YIJIIEPOAHBIN CKeNeT, (PYHKIMOHAIbHAS
rpynna, paaukall, U30MEpHUs, HU30MEpPbI, I'OMOJOTHYECKH
pan, rOMOJIOTH, YIJ1€BOJOPO/IbI, KHCIIOpOJI- u
a30Tco/epKalllue COEIUHEHUs, OMOJIOTMYECKH AaKTHBHBIE
BellecTBa (YIJeBObl, KUpBI, O€NKH), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMS,
KpUCTAJIJIMYECKasl peIIeTKa, THUIbl XUMHUYECKHUX pPEaKIUii
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- "
SHIOTEPMUUYECKHE, PEaKIUM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEJIEKTPOJINTHI, ANEKTPOJINTUYECKAS
JUCCOLMAIUS, OKHUCIIUTENb, BOCCTAHOBMUTEIb, CKOPOCTb
XUMHUYECKON PEaKIMM, XMMUUECKOE PAaBHOBECHUE), TEOPUH U
3aKOHBI (TEOpUS XUMHUYECKOIO CTPOCHUS OPraHUYECKUX
BemiectsB A.M. byrnepoBa, Teopus 3IIEKTPOJIUTHYECKOU
auccounanuu, nepuonnyeckui 3akon .M. MeHnneneena,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, (AKTOJIOTUYECKUE CBEIECHUS
0 CBOIicTBax, cocTaBe, TMOJXy4eHUHM U  O€30MacHOM
HCIIOJIb30BaHUU BaKHEHIINX HEOPraHUYECKUX u
OpPraHMYeCKHUX BEIIECTB B OBITY U  INPaKTHYECKOH
JIeSITEIbHOCTH YEJIOBEKa;

- BBIABJIATH MMPUIUHHO-CIICACTBCHHBIC CBA3HU u YMCTH BBIABJIATH XAPAKTCPHBIC IMPHU3HAKKW U B3aUMOCBA3b
AKTYaJIM3UPOBATh 3ajjavdy, BbIABUI'aTb T'MIIOTE3Yy €€ PCIICHUA, HU3YUYCHHBIX HOHSITI/II71, INPUMEHATE  COOTBETCTBYIOIIHE
HaxoauThb APTYMCHTBI JJIA J0Ka3aTCJIbCTBa CBOUX TTOHATHS pu OIIMCaHNN CTPOCHUA n CBOICTB




YTBEPKJICHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUH PELLICHUS;

- aHAJIU3HUPOBATh IIOJIYYCHHBIC B XOJC pEIICHHS 3aJa4u
pe3y.HBTaTBI, KpI/ITI/I‘ICCKI/I OLICHHUBATh HX I[OCTOBepHOCTb,
MPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMCTL HepeHOCI/ITB 3HAHUA B HOSH&B&TCHBHYIO 158
MIPAKTUYECKYIO 00JIaCTH KU3HEICATCIIBHOCTH,

- YMCTL I/IHTCI‘pI/IpOBaTB 3HAHUsA U3 paSHLIX Hpel[MeTHBIX
obacTei;

- BbIABUI'aTb HOBBIC HWJACH, IMpcjlaraTb OPHUIHHAJIBHBIC
IMOAXOAbI U PCHICHU A,
CIIOCOOHOCTh HMX MCIOJIb30BaHUS B II03HABATEJILHOM U

COI.[PIEIJ'IBHOﬁ IMPaKTHUKE

HEOPraHWYECKUX U OpPraHWYEeCKUX BEUIECTB MU  HX
IIPEBPALICHUN; BBIBISATH  B3aMMOCBA3b  XUMHYECKHX
3HAHUM C MOHATUAMM M IPEACTABICHUAMHU APYIHX
€CTECTBECHHOHAYUYHBIX IIPEIMETOB;

- YMETb  HUCIOJI30BaTh  HAMMEHOBAHUS  XHMHUYECKHUX
COCIUHEHUN MEXIYHAPOIHOTO COH3a TEOPETUYECKOU U
MIPUKJIAHOM XMMHUHU U TPUBUAJIbHBIC HA3BAHMS BaKHEHIINX
BEIECTB  (STWJIEH,  aleTWwIeH, TIJIMLUepuH,  (eHod,
(dbopmanbpaerua, yKCycHasl KUCIIOTa, TJHUIMH, yrapHBIA Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralleHas W3BECTb, HeETalleHas
U3BECTh, NMUTHEBAS COJNA U JIPYTHX), COCTABIATH (HOPMYJIBI
HEOPraHUYECKUX W OPraHUYECKUX BEILIECTB, YPaBHEHHUS
XUMHUYECKUX PEAKIHM, 0OBACHATh UX CMBICI; OATBEPKAATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BELICCTB
COOTBETCTBYIOIIMMHM  JKCIEPUMEHTAMHM U 3AIUCAMH
YPaBHEHUI XUMHUYECKUX PEaKLU;

- YMETb YCTaHaBIMBATh IPUHAMICKHOCTb H3YyYEHHBIX
HEOPraHUYECKUX " OpraHUYECKHUX BEIIECTB K
ONpEIEJICHHbIM  KJlacCaM MW TpYIIaM  COCIMHEHMH,
XapakTepU30BaTh HMX COCTaB M Ba)XKHEHIIME CBOMCTBA;
ONpeNeNiATh BHMJbBl XUMHUECKHX CBs3eil (KOBaJeHTHas,
HMOHHAs, MeTaJuIn4ecKasi, BOJIOPOJIHAS), THIIBI
KPUCTANIMYECKUX PEIIEeTOK BEIIECTB; KiacCu(UIUpOBaTh
XUMHUYECKHE PEAKIINH;

- chopMHpOBaTh  MpPEJICTAaBIEHHUS: O  MaTepUAIbHOM
€IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX M IT0O3HABAEMOCTH
SIBJICHUH IIPUPOJBL;, O MECTE U 3HAYEHUM XMMHHU B CHUCTEME
€CTECTBEHHBIX HaYK U €€ pOJIi B 00eCIeYeHUH yCTONUYUBOIO
pa3BUTUS  4YEIIOBEYECTBA! B peuieHMH  mpobiem
3KOJIOTUYECKOM, SHEPreTUYECKON u MUIIEBOI
0€30IaCHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3AAHUU HOBBIX
MaTEepUajIoB, HOBBIX MCTOYHHMKOB SHEPruH, B 00ECIEUeHUH
palMoOHAIBFHOTO TMPHUPOIONONb30BaHUSA, B (OPMHPOBAHUU
MHPOBO33pEHUA U OOUIeH KyJabTyphl 4YellOBEKa, a TaKxke
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOLICHHMSI K CBOEMY




3/10pOBBIO U IPUPOJIHOM Cpelie;

- BJaJeTh ~ CUCTEMOM XMMHUYECKMX 3HAHUH, KOTOpas
BKJIIOYAET:

- OCHOBOIIOJIATAIOLINE MOHATUS (JIOTOJIHUTENIBHO K CUCTEME
MOHATUH 0a30BOrO YPOBHS) - H30TOIBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHME aTOMa, TMOpUAM3aLUsA aTOMHbIX
opOuTanelt, xumudeckas cBsi3b ("O' " u "", KpaTHBIE CBSI3M),
MOJISIpHAs ~ KOHILIEHTpauusi,  CTPyKTypHas  (opmyia,
n3oMepust (CTpyKTypHasi, TIeoMeTpuueckas (LUC-TpaHC-
U30MepHsl), THUIBI XMUMHUYECKMX peakuuil (romo- U
reTeporeHHble, 0OpaTUMble M HEOOPATHMBIE), PACTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHCTEMbl), KPHCTANIOTHUAPATHI,
CTETIEHb TMCCOIUAIINY, IEKTPOIN3, KPEKUHT, pU(GOPMHHT);
TEOPUHM M 3aKOHBI, 3aKOHOMEPHOCTH, MHMPOBO33PEHUECKUE
3HaHUS, JISKAllMe B OCHOBE IMOHMUMAHUS MPUYUHHOCTH H
CUCTEeMHOCTH  XMUMMYECKMX  SIBIE€HHUI,  COBpEMEHHBIE
IOPEJICTaBICHUS O CTPOCHMM BEIECTBA Ha AaTOMHOM,
MOJIEKYJISIPHOM u HaJMOJIEKYJISPHOM YPOBHSIX;
OpEeACTaBICHUS O MeEXaHU3MaxX XHUMHUYECKUX peakiui,
TEPMOJIMHAMHYECKIX U KHHETUYECKHX 3aKOHOMEPHOCTSIX UX
IOPOTEKaHUS, O XUMHUYECKOM paBHOBECUH, JHUCIEPCHBIX
cUCTeMax, (PAKTOJOTMYECKHE CBEICHUS O CBOMCTBAX,
coCTaBe, TOJY4YeHUH U O€30MacCHOM  HCIOJIb30BAaHUH
BOXHEUIINX HEOPTaHMYECKUX M OPraHMYECKUX BEUIECTB B
OBITY W TPaKTHUECKOW JEeATeNbHOCTH YeJOBeKa; OO0IIuX
HAy4YHBIX MPHUHIUIAX XUMHYECKOTO MPOM3BOJICTBA (Ha
npUMepe TPOU3BOACTBA CEPHOM  KHUCIIOTHI, aMMHaKa,
MeTaHoJa, epepaboTKu HEPTH);

- yM€Th MPOBOJUTH PACUYETHl MO XUMHUYECKHM (QOpMyJaM U
YpaBHEHHSIM XWUMHUYECKUX pEaKIUil C WCIOIb30BAHUEM
¢u3nyeckux  BEIMYUH (maccsl, o0beMa  Ta3oB,
KOJMYECTBABEIIECTBA), XapaKTepU3YIOUIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: pPAcCyeThl IO HAX0XJIECHHIO
XUMHUYECKON (pOpMyIIbl BELIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKLMHU, €CIU OJHO W3




HCXOJHBIX BELIECTB JaHO B BUJE PAacTBOPA C OMPEAECIEHHOMN
MaccoOBOM JOJIed pPacTBOPEHHOIO BELIECTBA WJIM JIaHO B
M30bITKE (MMEET TPHMECH); pacueThl MAaCCOBOW WJIH
00BEMHON O BBIXOJA MPOJYKTa PpEAKIHUU; PacueThl
TEIUIOBOTO 3 deKTa peakiuii, 00bEMHBIX OTHOIIICHUH Ta30B;
- YMEThb BBISBIIATh XapaKTE€pPHbIE NPU3HAKU U B3aHUMOCBS3b
W3YyYEHHBIX  MOHATUW, NPUMEHSITH COOTBETCTBYIOIINE
NOHATUS  NpU  ONHUCAHMM  CTPOCHHUSI U CBOWCTB
HEOPraHUYECKHMX U  OPraHMYeCKUX BEIIECTB U  UX
NPEBPAILEHHI; BBIABISTh B3aUMOCBA3b XUMHUECKUX 3HAHUM
C TIOHATUSIMU U TIPEJICTABIICHUSIMH JIPYTUX MPEIMETOB IJIS
0ojiee OCO3HAHHOTO MOHMMAHUS M OOBSCHEHUS CYIIHOCTU
MaTepuaibHOr0 €IMHCTBA MHPA; UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HAHUS Ui OOBSICHEHUS W MPOTHO3UPOBAHUS
SIBJICHUI, UMEIOIINX €CTECTBEHHOHAYUYHYIO IPUPOY;

- yYMETb HCIOJIb30BaThb HAaMMEHOBAHMUS  XHMHUUYECKHX
COCMHEHUN MEXIYHAPOJHOIO COK3a TEOPETHYECKOW U
MPUKIIATHON XWMHUM WU TPUBUAJIBHBIC HAa3BaHMS BEIIECTB,
OTHOCSIIUXCA K H3YYEHHBIM KJjlaccaM OpraHUYeCKUX H
HEOPraHUYECKUX COEIUHEHUMN; HUCIOIb30BaTh XUMUUYECKYIO
CUMBOIIMKY [UJIsl COCTaBJIeHUS (HOPMYNT HEOPraHUYECKUX
BEIIECTB, MOJEKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIlIEeHHBIX U CKEeNeTHbIX) (OpMyT OpraHuYecKuX
BEILIECTB; COCTABISATH YPABHEHUS XUMHUYECKUX PEAKINN U
pacKpbIBaTh ux CYIIHOCTb: OKHUCIIUTENBHO-
BOCCTAHOBUTEJbHBIX PEAKIUI IMOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OanaHca ATUX PEaKIUil; pPeakiii HOHHOTO
oOMeHa IyTeM COCTaBJIEHUS MX TMOJHBIX U COKpAIEHHBIX
HMOHHBIX YpaBHEHUI

- peakuuii rupoJIn3a,

- peakmmii  KOMILJIEKCoOOpa3oBaHus  (Ha  mpumepe
TUAPOKCOKOMITIEKCOB IIMHKA W QJIFOMUHUSA); TIOJITBEPKIATh
XapakTepHbIE XUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIIMMH  OKCIIEPUMEHTAMH W 3aMUCAMHU
YpaBHEHUN XMMUYECKUX PEAKIUH;




- yMETb KJIaccu(uIpoBaTh HEOPraHUYECKHE u
OpraHMYECKHE  BEIIECTBA U  XHMHYECKUE  PEaKlMH,
CaMOCTOSITENIbHO BbIOMpATh OCHOBAHUSA M KPUTEPUU JUIS
KJIacCU(UKAUUU  M3Yy4aeMbIX  XHMHYECKUX  OOBEKTOB;
XapaKkTEPU30BaTh COCTAB M BaXXKHEHIIME CBOMCTBA BEILECTB,
NpPUHALJICKANMX K ONPECICHHbIM KJlaccaM M TpyIIaM
COEIUMHEHUI (MPOCThIE BELIECTBA, OKCHUJbI, THIPOKCH]IBI,
COJIM; YTJIEBOAOPOABI, MPOCThie APUPHI, COUPTHI, (HEHOIBI,
QJIBJICTU/BI, KETOHBI, KapOOHOBBIE KHCJIOTHI, CIIOKHBIC
3(UpBL, KUPBI, YIIIEBOAbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH);
IPUMEHATHh 3HaHUSA O COCTaBE€ M CBOMCTBAax BEUIECTB MJIA
SKCIEPUMEHTAIbHOM IMPOBEPKU THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IIPOTEKaHUS XMMHMYECKUX peakuuil Hu
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMCTb IMOATBCPIKIAATh Ha  KOHKPCTHBIX mpumMepax
XapaKTep 3aBUCHMMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH
OpTraHU4YCCKUX COGZ[I/IHGHI/If/'I OT KpPaTHOCTH W  THIIA

koBasieHTHOH cBsi3u ("JI" u "'"), B3aMMHOTO BIMSIHUS aTOMOB
U TPyHI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOEHHOCTEH
peain3aluy pa3IuuHbIX MEXaHU3MOB MTPOTEKAHUS PEAKIIHII;
- YMETb XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM H BO30YKJIEGHHOM COCTOSSHUHM) W HWOHOB
XUMHUYECKHUX 3JeMeHTOB 1 - 4 mepuonos llepnoanueckon
cuctemsl J[.1. MenjeneeBa u ux BaJICHTHBIE BO3MOXKHOCTH,
ucnonb3ys noustust 's”, "p", "d-snekrponHsle" opOuTaH,
SHEPreTUYeCKUe YPOBHM; OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XUMHYECKUX HJIEMEHTOB U 00pa3yeMbIX
VMU COEIMHEHHH 10 nepuoiaM U rpymnmnam;

OK 02. Hcnons3oBarh
COBpPEMEHHBIE CpEJCTBA

NIONCKa,  aHauu3a |
MHTEPIIPETALNN
uH(popMaluu )51
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH JUIst

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:
- c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOI'O Ha Jaore KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;
- COBEpLICHCTBOBAHUE SI3bIKOBOM U YMUTATEJICKOW KYJBTYPBI

- YM€Th CaMOCTOATENBHO IUIAHUPOBATH W  MPOBOJHTH
XUMHUYECKUN
OKCIIEpUMEHT  (TOIydeHWEe W HU3YYCHHE  CBOWCTB

HEOPraHUYECKUX M OPraHUYECKUX BEIECTB, KAYECTBEHHBIE
peakuuMu  yrJeBOJOpPOJOB  pa3IMUHBIX  KJaccoB U
KHUCJIOPOJICOACPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHUE
SKCIEPUMEHTAIBHBIX 3a/1a4 1o pacro3HaBaHUIO
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BBITIOJTHEHUS 3a/a4 | KaKk CpeJICTBA B3aWMOJCUCTBUS MEXIY JIOABMH U TO3HAHUS HEOPTraHWYECKUX W  OPraHMYECKUX  BEIIECTB)  C
npodecCHOHATbHON MHPA; coOmoieHneM  TpaBuUil  0€30MacHOro  OoOpamieHus ¢
JESTSIIbHOCTH - OCO3HaHWE IIEHHOCTU HAYYHOH NESATEIBHOCTH, TOTOBHOCTh BemecTBAaMM U J1a0OpaTOpHBIM  00OPYIOBAHHEM,
OCYILIECTBIISTh MPOEKTHYIO u UCCIIEIOBATENLCKYIO (hopMynupoBaTh LEIH UCCIIETOBaHU
JeSTeNIbHOCTh MHIUBUIYAITbHO U B TPYIIIIE; MPEeNOCTaBIATh B  Pa3NU4HON  ¢dopMe  pe3yiabTaThl
Osgiaienue YHHUBepCaJbHbIMU y4eOHbIMU JKCIIEPUMEHTa,  aHAIW3UpPOBAaTh M  OLEHUBaTh  MX
NMO3HABATEJIbHBIMHU 1eHCTBUIMMU: JIOCTOBEPHOCTb;
B) padora ¢ unopmaumeii: - YyMETh  OCYHIECTBIIATh  IE€JICHANPABJICHHBIA  IOUCK
- BIAJACTh  HABBIKAMU  MOJy4YeHHWs  MHOpPMANMK U3 | XUMHUYECKOW WHGOpMAlMW B Pa3IMYHBIX HCTOYHUKAX
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATh | (HayuyHas U ydeOHO-HAy4Has JUTEpaTypa, CpelCcTBa
MOWCK, AaHallM3, CHUCTEMATH3AMI0 W HWHTEPIPETAIMI0 | MacCOBOW wWHQoOpMamuu, ceTh VHTEepHET W Jpyrue),
nH(pOpMAaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS; KPUTHYECKH aHaJIM3UPOBaTh XHUMHUYECKYI HH(OpMaIHNIO,
- Cco3JaBaTh TEKCTHI B Pa3WYHBIX (QopMmMaTax C Y4eTOM | ImepepadarbiBaTh €€ M HCIIOJIb30BaTh B COOTBETCTBUU C
HazHaueHUs MHOpMalMU U 1LIETIEBOM ayIUTOpPUU, BBIOWpas | MOCTaBJICHHOH yueOHOI 3amaueii;
ONTUMAJIBHYIO (DOPMY TIPEJICTABICHUS U BU3YATH3AI[IH; - BJAJNETh CHUCTEMOH 3HAaHWH O METoJax HAYYHOTO
- OILICHMBATh JIOCTOBEPHOCTbH, IESTHTUMHOCTh HHPOPMAIINH, €€ | MO3HAHUS  SBJICHUM  MPUPOABI,  HCIOIB3YEMBIX B
COOTBETCTBHE IMPABOBBIM U MOPATBHO-ITHUYECKUM HOPMaM; €CTECTBCHHBIX HAayKaX W YMCHHSMH NMPUMEHSTH 3TU 3HAHUS
- WCIIOJIE30BATh CpencTBa WH()OPMAIMOHHBIX | TIPU IKCIEPUMEHTAITBHOM WCCIICAOBAHUN BEIICCTB W IS
KOMMYHHMKAITMOHHBIX TEXHOJOTHI B pPEIIeHWH KOTHUTUBHBIX, | OOBSICHEHHS XUMHUYECKHX SIBICHHH, HMMEIOIIUX MECTO B
KOMMYHHKATHUBHBIX M  OpPraHM3AIlMOHHBIX  3aJa4  C | NPUPOJC TIPAKTHUECKOW JICATEITbHOCTH 4YeJIOBEKAa W B
CO0JII0ICHHEM TpeOoBaHMit HPTrOHOMUKH, TEXHUKH | TIOBCEIHEBHOM KU3HH;
0€30MMacCHOCTH, THTHEHBI, pecypcocOepekeHUs, TPABOBBIX W
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MacCHOCTH;
- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHdopManuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;
OK 04. DddexktuBHO | - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH H - yYMeTh IUTAHUPOBAThb M BBIMOJIHATH XUMHUYECKUN

B3alMOJIEICTBOBATE "
paboTaTh B KOJUICKTHBE
1 KOMaH/J€e

CaMOOITPEETIEHHUIO;
-OBJIa/ICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

SKCTIEPUMEHT (MPEBpAICHUsI OPTaHUYECKHUX BEIIECTB MPU
HAarpeBaHWM, TMOJYYEHHE OTWIEHA M H3YYEHHUE €T0
CBOWCTB, KAUECTBEHHbIC PEAKIMW Ha  aJIbJCTUbI,

OgBiajgeHne  yHHBepCaJbHBIMH KOMMYHHKATHBHBIMHU KpaxMaJl, YKCYCHYIO0 KHUCIIOTY; JeHaTypauus O€JIKOB IMpH
NAelicTBUSIMU: HarpeBaHuM, I[BETHbIE PEAKIUU OEJIKOB; MPOBOAUTH
0) coBMecTHasl 1eSITeJIbHOCTD. peaKknMu MOHHOrO OOMEHa, OINpeNeNiTh CPeAy BOJHBIX
- TOHMMATh U HCHOJb30BaTh NMpPEUMyIIeCTBA KOMAaHIHOU U pacTBOpOB, KayeCTBEHHbIE peaklIuu Ha cyiabdar-,
WH/IUBUYaJIbHOU paboTHI; KapOOHAaT- M XJIOPUJ- AaHUOHBI, HA KAaTHOH aMMOHWS;
- OPUHUMATh  LE€JIM  COBMECTHOW  NIEATEJIBHOCTH, pelaTh  AKCIEpPUMEHTAJIbHBIE  33Jaud 10  TEMaM
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OpraHU30BBIBATb W KOOPAUHUPOBATH JEUCTBHUS II0 €€
JOCTHMKCHHUIO: COCTABJIATH IUIAH JEMCTBUM, PpacHpelesarh
POJH C Y4€TOM MHEHMI YYaCTHHKOB OOCYKAATh PE3yIbTaThl
COBMECTHOH paboThI;

- KOOPAMHHUPOBATh W  BBIMIOJNHATE PabOTy B  YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBJIATHE IO3UTHBHOC CTPATEIrHYCCKOC IMOBCACHUE B
Pa3IIMIHBIX CUTyaluAiXx, IMPOSABJIATH TBOPYECCTBO u

"Meramuibel" u  "Hemeramibl") B COOTBETCTBUU  C
MpaBWJIaMd TEXHUKU OE30MacCHOCTH MpU OOpalleHUuu ¢
BEIIECTBAMH M JAOOpaTOpHBIM  00OPYJOBAaHUEM;
MPEJICTaBIIATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
(dbopMe 3anucH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

-yMETb CaMOCTOSITENIbHO IUIAHUPOBAThb M MPOBOJIUTH
XUMHUYECKUNA HKCIEPUMEHT (MOJydeHHe U U3YyYeHUe
CBOWCTB HEOPraHWYECKMX M OPTraHUYECKUX BEIIECTB,

BOOOpakeHue, ObITh MHUIUATHBHBIM KayeCTBEHHbIE PEAKIMU  YIJIEBOJOPOJOB  Pa3IMUHBIX
Osgi1aieHHe YHHBEPCAJbHBIMHU PeryisiTHBHbIMH KJIACCOB M KUCJIOPOJCOJAEPXKALIUX  OPraHUYECKUX
JAefiCTBUSIMH: BEIIECTB, PpEILICHUE HKCIEPUMEHTAIbHbIX 3aJad 110
I') IPUHSATHE cedsi U IPYrUX JIOei: pacrno3HaBaHUIO HEOPraHMYEeCKMX M  OpPraHMYECKUX

- IPUHUMATh MOTHUBBI M apryMeHThl JAPYIMX JIIOJed mnpu BEIIECTB) € COONIOJEHHMEM IMpaBUI  0€30IacHOro

aHaJIM3€ Pe3yJbTaTOB JEATEIbHOCTH; oOpaliieHuss ¢ BellecCTBaMU U JIaDOpaTOPHBIM

- IPU3HABaTh CBOE IIPABO U MIPABO JIPYTUX JIIOJEH Ha OINOKHY; 00opy10BaHuEM, ¢dbopmynupoBaTh Lenu
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro UCCIIE/IOB
YeJI0BEKa; aHus,

- IpeAOCTaBIATh B  pa3iuyHOM  (opmMe  pe3ynbTaThl
SKCIIEPUMEHTa,  aHaJIU3UpOBaTb U OLEHUBaThb  HX
JIOCTOBEPHOCTB;

OK 07. CopnetictBoBath | B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS: - chopMHpOBaTh  TPEACTaBJICHUS: 0  XHUMHYECKOU

COXpaHEHHIO
OKpYKaroIllen cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
HN3MCEHCHHH KJIMMaATa,

- c(OpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, IOHUMaHHE
BIIUSHUS COLIMAJIBHO-?)KOHOMUYECKHUX  IPOIIECCOB  Ha
COCTOSIHUE MPHUPOJHONM W COLUUAIBHOW Cpelbl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUIECKUX MPOOIIeM;

- TJTAHUPOBAHUE U OCYIIECTBICHUE JICHCTBHUI B OKPYKaIOIIEH

COCTaBJISIIOLICH €CTECTBEHHOHAYYHOW KapTHHBI MUpa, pOJIU
XMMHU B TIO3HAHUM SIBJIEHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUSI U KYJbTYpbl JIUYHOCTH, €€ (PYHKIIMOHAIbHOMI
I'PaMOTHOCTH, HEOOXOAMMOM Ul pelIeHHs NPaKTUYECKUX
3aJa4 M OKOJOTMYECKHM OOOCHOBAHHOIO OTHOUIEHHS K

MIPUHIIUIIBI cCpelle Ha OCHOBE 3HAaHMS I€Jeil yCTOMYMBOrO PAa3BUTUS | CBOEMY 3J0POBBIO U MPUPOIHOM CPEE;
OepexIIBOro YeJI0BEYECTBA; - YMETh coOnroaaTh npaBuIia HKOJIOTUYECKU
MPOU3BOCTBA, AKTUBHOE HEMpHITHE JEWUCTBUN, MPHUHOCAIINX BpeHd | [IeIecoo0pa3HOro TMOBEACHHS B OBITY U TPYIOBOM
3¢ dexTuBHO OKpYXKarollen cpene; NESATETLHOCTH B TIIEJISIX COXPAHEHHS CBOETO 370pPOBbI M
JIeCTBOBATH B - YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE OKpY’Kalollled MNPUPOAHOM Cpelbl; YUYUTHIBATH OMACHOCTH
YpE3BBIYAITHBIX AKOJIOTUYECKHE TTOCIIEACTBHUS TPEANPUHUMAEMBIX JICUCTBUH, BO3JICCTBUSI HA JKUBBIE OPTaHU3MBI  OIPEACIICHHBIX
CUTYaIUAX MPeIOTBPAIATh UX; PACIIUPEHUE OTBITA IEATETHBHOCTH BEILIECTB, TOHMMAasi CMBICI [OKa3arens MpeaeiabHOI
9KOJIOTUYECKOW HAINPaBJIECHHOCTH; JONYCTUMOW  KOHUEHTpAllM{; YMETh IPOTHO3UPOBATh,
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OBJIaICHHNEC HaBbIKaMH y‘lC6HO-HCCHCI{OB3TCHLCKOﬁ,
HpOGKTHOﬁ u COHH&J’II)HOﬁ JACATCIIBHOCTH,

AQHAJIM3UPOBATh M OLICHUBATH C IMO3ULUKA 3KOJIOTHYECKOU
0€30MMaCHOCTH MOCIECTBUSL OBITOBOW M MPOU3BOJCTBEHHON
NESATEIbHOCTH  YEJOBEKa, CBSI3aHHOM C mepepaboTKoM
BEILECTB; UCIOJIb30BATh MOJIYyYEHHbIE 3HAHUS ISl IPUHATHS
TPaMOTHBIX PEIICHUH MPOOJIeM B CHTYAIHSIX, CBSI3aHHBIX C
XHMHEH;

- YMEThb OCO3HaBaTh OIACHOCTb BO3JCHCTBUS HA JKHUBBIE
OpraHU3Mbl OIPEICIICHHBIX BEIIECTB, IOHUMAs CMBICI
IIOKa3aTelsl IPEACIbHOM JOIyCTUMOM KOHILICHTPALMM, W
NOSICHSATh HA TNPUMEpPax CIOCOObl  yMEHBILICHHS U
MPENOTBPALICHUS] UX BPEAHOTO BO3 JACHCTBHUS HAa OPraHU3M
YEJIOBEKa.
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JIP 01. Oco3naroniuii cedst rpakTaHMHOM U 3aIIIMTHUKOM BEJTUKOW CTPaHbI;

JIP  02. IlposBistoniuii aKTHUBHYIO TIPaXJAHCKYK MO3ULMIO, JIEMOHCTPUPYIOIINN
MIPUBEPKEHHOCThH MPUHIIMIAMYECTHOCTH, MOPSATOYHOCTH, OTKPHITOCTHA,’KOHOMUYECKH aKTUBHBIN
M YYacCTBYIOIIUMN B CTYJEHYECKOM M TEPPUTOPHUAIBHOM CaMOYIPABICHUU, B TOM YHUCJIE Ha
YCIIOBHSIX  JIOOpOBOJIBYECTBA, MPOAYKTUBHO B3aMMOJICUCTBYIOIIMA H  YYaCTBYIOIIMH B
JESITEIIbHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA;

JIP 03. CoOmronarommii HOPMBI TPABOIOPSAKA, CICAYIOIUNA HAeaaM TI'pakIaHCKOTO
obmiecTBa, obecriedeHus] OE30MACHOCTH, MpaB W cBOOON TpaxnaH Poccum. JIosumbHBIA K
YCTAaHOBKAM W TIPOSIBICHHUSAM IMPEACTABUTEICH CYOKYNbTYp, OTIIMYAIOIIMN HMX OT TPYHI C
JIECTPYKTUBHBIM U JICBUAHTHBIM MOBeIeHHEM. JleMOHCTpUPYIOIIHIT HETpUsTUE u
MPEayNpPEeXAAOMNN COLIMATBLHO ONACHOE MTOBEICHUEOKPYKAIOIIUX;

JIP 04. IlposBisomnid U IEMOHCTPUPYIOLIUN YBaKEHUE K JIIOAAM TPyAd, OCO3HAIOIIUN
IIEHHOCTH cOOCTBEeHHOTO TpyAa. CTpemsmuiics K pOpMUPOBAHUIO B CETEBOM CpeJie TMIYHOCTHOTO
¥ IpOo(heCCUOHATLHOTOKOHCTPYKTUBHOTO «IIU(POBOTO CIIENaN;

JIP 05. ChopMUpOBaHHOCTh OCHOB CaMOPA3BUTHUSI U CAMOBOCIIMTAHHUS B COOTBETCTBHU C
00I11eYEeIOBEUECKUMHU [ICHHOCTSIMH M HJCAIaMH T'PaKIaHCKOrOo 00IecTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPYECKOM M OTBETCTBEHHOU JIEATEILHOCTH;

JIP 06. TosiepaHTHOE CO3HAHHE U IOBEAECHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIOCOOHOCTH BECTH JIMAJIOT C APYTUMHU JIFOJIbMHU, TOCTUTAaTh B HEM B3aMMOTIOHMMAaHUs, HAaXOIUTh
o0mue meau W COTPYTHUYATh JUISl X JOCTHIKCHHS, CIIOCOOHOCTH MPOTHUBOCTOSATH HJICOJIOTHU
AKCTpEeMH3Ma, HAIlMOHAIM3Ma, KCEHO(POOHH, TUCKPUMUHAIIMKA 110 COLMAIBLHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIIMOHAJILHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COIIUATBHBIM SIBICHUSIM;

JIP 07. HaBbpIkM COTpyJHHYECTBA CO CBEPCTHUKAMH, JI€TbMH MIIQJIIETO BO3pacCTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
MIPOEKTHOM M APYTUX BUIAX ACATEIbHOCTH;

JIP 08. HpaBcTBeHHOE CO3HaHHE U MOBEIACHHUE HA OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKUX
IIEHHOCTEM;

JIP 09. T'oTroBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO00pa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO yCTICTIIHON PO eCcCHOHATEHON U OOIIIECTBEHHOM JESTEIHHOCTH,

JIP 10. DcreTnueckoe OTHOIIEHHE K MHpPY, BKIOYas SCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHU;

JIP 11. IlposBastoniuii yBa)keHHE K 3CTETUYECKUM IIEHHOCTSIM, OOJaIaroluii OCHOBaMU
ACTETUYECKOUN KYJIBTYPHI;

JIP 12. Tlpunumarouiuii ceMeitHble IEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMbU M BOCIIUTAHUIO
JeTel; JEeMOHCTPHUPYIOIIUNA HEMpHUsATHE HACWIHS B CEMbE, yXOJa OT POAUTEIHbCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHHI CO CBOMMHU JIEThbMU U WX (PMHAHCOBOTO COJCPKAHMUS,

JIP 13. Oco3nannsii BbIOOp Oyaymieit mnpodeccurt W BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATBHON IeSITENbHOCTH Kak
BO3MOXKHOCTH  Y4acTHsi B  PEIICHHUH  JUYHBIX, OOINECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOJIEM.

MP 01. YmeHue caMOCTOATENBHO ONPENEHATh eI ACATEIbHOCTH U COCTABIATH IUIAHBI
JEATETbHOCTH; CaMOCTOSATEIbHO  OCYIIECTBISATh, KOHTPOJUPOBaTh M  KOPPEKTUPOBATH
JIeSATEeTLHOCTh; UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS JTOCTHXKEHHS TIOCTABIICHHBIX IIeJIeH
U peayn3alyy MIaHOB JIeATeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIIUSX;

MP 02. YMmeHue npoayKTHBHO OOIIAThCS M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh MO3WUIMUA JIPYTHX YYaCTHHUKOB JEATeNbHOCTH, d(H(HEKTHBHO
paspeniaTh KOH()IUKTHI;

MP 03. Brnagenue HaBbIKaMU MMO3HABATEIBHOM, Y4eOHO-HCCIEI0BATENHCKON U MPOSKTHOU
NeATeTLHOCTH, HABBIKAMHM  pa3pelieHus MpoOjieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MTOMCKY METOAOB PELICHUs MPAKTUUYECKUX 3a]1ay, TPUMEHEHUIO Pa3InYHBIX
METOHO0B IMO3HAHUS;
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MP 04. ToOTOBHOCTP M CHOCOOHOCTH K CaMOCTOATEIBbHOH HMH(OPMAIMOHHO-
MIO3HABATEJLHOM JEeSITEIbHOCTH, BIIAJICHUE HABBIKAMH IOJNyYEHHsS HEOOXOAWMOW MH(pOpMaluu
U3 cJI0Bapeil pa3HbIX TUIIOB, YMEHUE OPHUEHTUPOBATHCA B Pa3IMUHBIX MCTOUYHMKAX HH(OpMalLUY,
KPUTUYECKH OLIEHUBAaTh M HWHTEPIPETUPOBATh HH(POPMALMIO, IMOJIYYAEMYI0 M3 pa3IMYHBIX
HCTOYHUKOB;

MP 05. YmeHue HCHOIB30BaTh CpeACTBa WH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
texHosoruil (nanee — MKT) B permieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aa4 ¢ CcoOONIOJICcHHEeM TpeOOBaHWUN HOPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THUTHECHBI,
pecypcocOepexeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(DOPMALIMOHHON 6€30I1aCHOCTH;

MP 07. YMmeHue camMOCTOSITEIBHO OILEHWBATh U MPUHUMATH PEIICHUS, OMpPEACIISIOIINe
CTPATEruio MOBEAEHUS, C YU€TOM IPAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEH;

MP 08. BnaneHue sI3bIKOBBIMU CPEACTBAMHU — YMEHHUE SCHO, JIOTMYHO M TOYHO M3JIararb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh aICKBAaTHBIC SI3bIKOBBIEC CPEICTBA;

MP 09. Brnasenue HaBbIKaMH MMO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS COBEPILACMBIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JOCTHUKEHHUS.

[1P6 01. ChopmupoBaHHOCTH MPEACTABICHUNA O MECT€ XMMHH B COBPEMEHHOW Hay4dHOM
KapTUHE MHpa; MMOHMMAaHHWE pOJIM XUMHHM B (OPMUPOBAHHUU KpPyrozopa U (PyHKIHMOHAJIbHOMN
IrPaMOTHOCTH Y€JIOBEKA JUJIS PELUEHUS NPAKTUYECKUX 3a/1ay;

[IP6 02. BiameHue OCHOBOINOJATAIOIIMMU XUMUYECKUMH TOHATHUSIMH, TEOPUIMH,
3aKOHaMH W 3aKOHOMEPHOCTSMM; YBEPEHHOE II0Jb30BAaHHE XMMMUYECKOM TEPMHUHOJOTMEH U
CHMBOJIUKOM;

ITP6 03 Bnajenue OCHOBHBIMU METOJAMU HAYYHOT'O TIO3HAHUS, UCIOJIb3YEMBbIMU B XUMHHU:
HaOJroIeHNe, ONHCaHWe, W3MEpEeHHE, OKCIEPUMEHT; YMEHHEe o00padaTeiBaTh, OOBICHATH
pe3yibTaThl MPOBEJCHHBIX OMNBITOB M JIENaTh BBIBOJbl; TOTOBHOCTh M CIIOCOOHOCTH IPUMEHSTH
METO/Ibl [TI03HAHUS IPU PELICHUH MPAKTUYECKUX 33]1a4;

ITP6 04. ChopMHPOBAHHOCTh yYMEHHs JaBaTh KOJIMYECTBEHHbIC OLIEHKU U IMPOBOJIUTH
pacyeTsl 1o XUMHUYECKUM (HOopMyJiaM U YpaBHEHUSIM;

ITP6 05. Bnagenue npaBujiaMu TEXHUKH 0€30MAaCHOCTH MPH UCHOJIb30BAHUM XUMHUYECKUX
BEIIIECTB;

ITP6 06. ChopMupOBaHHOCTH COOCTBEHHOM MO3MLMHU IO OTHOLIEHHIO K XUMHUYECKOU
uH(pOopMalnu, NOJy4aeMOl U3 pa3HbIX UICTOYHHUKOB;

ITP6 07. Ins oOywaromuxcst ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbsI OBJIAJICHHE
OCHOBHBIMH JIOCTYITHBIMU METOJIJaMU HAYYHOT'O TO3HAHMUS;

ITP6 08. Jlnst crmenblx M ClaOOBUAAIIMX OOYYAIOIIUXCS OBJIAJCHHE IMpaBUJIAMM 3alHCH
XUMHUYECKUX (OPMYyNl C HCHOJIb30BAaHUEM peEIbePHO-TOUEUHONH CHCTEeMbl OOo3HaueHuiu JI.
bpaiins.

ITPy 01. ChopMHpOBaHHOCTH CUCTEMBI 3HAHUN 00 OOIINX XMMUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSIX;

[TPy 02. CdopmMupoBaHHOCTb YMEHUH HCCIENOBaThb CBOMCTBA HEOPraHUYECKUX MU
OpPraHMYECKHUX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTU MPOTEKaHWs XUMHUYECKUX PpEeaKIHid,
MIPOrHO3UPOBATH BO3MOYKHOCTh UX OCYIIECTBIICHUS;

[IPy 03. BrnageHue ymMeHMSMHU BBIABUTaTh TUIIOTE3bl Ha OCHOBE 3HAHWIl O COCTaBe,
CTPOCHUH BEIIECTBA W OCHOBHBIX XUMHUYECKHX 3aKOHAaX, MPOBEPATHh WX 3KCIEPUMEHTANBHO,
bopMynupys LeNb UCCIIET0BaHMS;

[IPy 04. Bnagenwe MeTOIaMHM CaMOCTOATEIBHOTIO IUIAHUPOBAHUS U IPOBEICHUS
XUMHUYECKHX JKCIHEPUMEHTOB C COOJIIOJICHHEM IpaBUi Oe30MacHOi paboThl ¢ BeUIECTBAMHU U
nabopaTopHBIM 00OpyIOBaHWEM; C(HOPMHUPOBAHHOCTH YMEHHMM OMUCAHUWSA, aHAIN3a W OICHKHU
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

[TPy 05. CdhopMupoBaHHOCTH YMEHUU MPOTHO3MPOBATh, AHAJTU3UPOBATH U OIEHUBATH C
MO3ULMN  HKOJIOTUUECKOM Oe30MacHOCTH MOCHEACTBHS OBITOBOM M NPOU3BOACTBEHHOM
JIeATeTLHOCTH YeJIOBEKAa, CBSI3aHHOM C TIEpepabOTKOM BEIIECTB.
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1.5. KouauvectBo 4acos, OTBEJAECHHOE Ha OCBOCHME NMpOrpaMMabl
o0meo0pa3zoBaTe/ibHOTO YueOHoro nmpeamera OVYIL07. Y «Xumus», B TOM 4YUcJIe:
KonmuecTBo yacoB Ha OCBOCHHE IIPOTPaMMBbI yIeOHOTO mpeaMeTa coctapisieT 113 gacos.

OO0s3aTenbHas ayauTopHas yueOHas Harpys3ka 98 vaca.
CamocTosiTenbHas (BHeayIuTopHasi) pabora cocrapiusieT 11 gacos.

1.6. U3MeHeHUs1, BHeCEHHbIE M Pa0ouyIo MporpaMmy o cpaBHeHuio ¢ [lpumepHoii
nporpammoii no OVII:

B cBs13u ¢ HEOCTaTOUHO XOPOILIMM YPOBHEM YCBOEHHUSI Y4eOHOTo mpenmMera «XuMHs»
YUaIIUMUCS CPETHUX 00IIe00pa3oBaTEIbHBIX 3aBEACHMIA, 11eTIecCO00pa3HO HadaTh HU3YUYCHHE
yueOnort guctummumae  OVYIL07. ¥V  «Xumus», 10  CHCHUAIBHOCTH  CPEIHETO
npodeccuoHaIbHOro 00pa3oBaHUs ecTecTBeHHOHay4yHOro mnpoduis 35.02.05. ArpoHomus
cHauaja c paszaena «O0miast 1 HeoOpraHU4YecKasi XUMHUs», C TOCIEAYIOLUUM U3YYeHUEM pa3jielia
«Opranuyeckasi XuMHusi», COTIIacHO MpuMepHoi nporpamme mo OVYII
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPE/IMETA

2.1. O0bem yueOHOro mpeamMera u BUAbI y4eOHOUH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOH THCHHIINHBI 113
OcHoBHoOe coepxaHue 08
BT. U..

TEOpETHUECKOe 00yUueHue 52
IPAKTUYECKHUE 3aHSITUS 46
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COACPKAHME 42
BT. 4.:

TEOpeTUIeCKoe 00yueHune 28
IIPAKTUYECKUE 3aHATUS 14
CamocTosiTenpHas (BHeayIMTOpHas ) padora 11
KoncyabTanus 0
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 4




2.2. TemaTH4ecKHii IVIaH U cOiepKaHMe 0011e00pa30BaTEJBbHOI0 Y4eOHOro npeamera OVIL07. Y Xumus

Koapl 001ux kxoMneTeHuuii
(yxa3aHHbIX B pa3nene 1.2) n

JIMYHOCTHBIX
HaumenoBanue Conep:xanue yueOHOro MaTepuasa u (popMbl OpraHu3anuM JesTeJbHOCTH Oobem MeTanpeAMeTHbIX,
pa3iesioB U TeM o0yyaromuxcst B Yacax NpeIMeTHBIX pPe3yJbTaTOB,
(popMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NPOrpaMMbl
1 2 3 4
OcHoBHOe coJiep:kaHue
BBeaenne 2
Jlexkyuonnoe 3anamue 1. Hayunble MeTOAbl MO3HAHMSI BEUIECTB U XMMHUYECKUX 2 I1Py 01-05
siBJIEHUM. PoJib 3KcriepuMeHTa W TEOpUU B XMUMHUU. MOJEIUPOBAHUE XUMHYECKHUX JIP 01, JIP 04, JIP 05, JIP 07
MIPOIIECCOB. MP 01-09
OK 01, OK 02, OK 03, OK 07
ITpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME
Jlekyuonnoe 3anamue 1. 3HaueHUEe XUMHHM TIPU OCBOCHHHM Tmpodeccuit u 2 TPy 01-05
cneuuansHocteit CI1O ectecTBeHHOHAYYHOTO MPOQHIISA JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02, OK 03, OK 07
Pa3zpen 1 OBIIAA XUMHUA 54
TPy 01-03
I'nasa 1 OcHOBHbBIE NOHATHUS U 3AKOHbI XUMHH 12 JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
OcHoBHOE coJep/kaHue
Tema 1.1. OcHOBHbIE MOHSTHSI XUMHH. 2 TPy 01-03
Jexyuonnoe 3anamusa 2. CocraB BellecTBa. XUMHYECKHE 3JIeMEHThL. CIocoObI JIP 01, JIP 04, JIP 05, JIP 07
CYILIECTBOBAHUS XMMHUYECKHX DJIEMEHTOB: aTOMBI, IIPOCTHIE U CIIOKHBIEC BEIECTBA. 2 MP 01-09
BemecTBa NOCTOSIHHOTO M IEPEMEHHOIO COCTABA. OK 01, OK 02
Tema 1.2. N3mepenue BemecTBa 2 [1Py 01-03
Ilpakmuueckoe 3anamue 1 TBepnoe (kpucraminyeckoe M aMopdHoe), )KUIKOE U 2 JIP 01, JIP 04, JIP 05, JIP 07
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/1esioB U TeM o0yJaromuxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
razoo0pa3Hoe arperaTHbie cOCTOsHHMS BemiecTBa. Cmecu BemiecTB. Pacuersl 1o MP 01-09
dhopmynaM Macchl, 00bEMa, KOJIMYECTBA BEIIECTBA OK 01, OK 02
3aKOHbBI XUMHH 2 1Py 01-03
Tema 1.3. Ilpakmuueckoe 3amamue 2 3aKOH TIOCTOSHCTBA COCTaBa BeIIeCTB. BerecTBa JIP 01, JIP 04, JIP 05, JIP 07
MOJICKYJIIPHOTO M HEMOJIEKYJSApHOTO cTpoeHus. M3mepenne BemiecTtBa. Macca MP 01-09
aTOMOB M MOJIEKYJ. ATOMHas eAuHula Maccbl. OTHOCUTENIbHBIE ATOMHAs | 2 OK 01, OK 02
MOJICKYJIIpHAsE MacChl. 3aKOH ABOTaJpo W €ro cleAcTBUi. MOJspHBIA 00beM
BelIECTB B ra3000pa3HoM cocTostHur. OObeAMHEHHBIN T'a30BbIi 3aKOH U YpaBHEHHE
MenaeneeBa—KiarneiipoHa.
OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COEeJMHEHMH: OKCHAbI, OCHOBAHHS, 4 TPy 01-03
Tema 1.4. KHCJIOTHI H COJIN JIP 01, JIP 04, JIP 05, JIP 07
Jexkyuonnoe 3anamue 3. Ilpakmuueckoe 3amamus 3. IloHatue o Kiaccax 4 MP 01-09
COEJIMHEHHH, KITacCU(UKALIHS, X COCTaB, XMMHUUECKHE CBOMCTBA, MOJYUYCHHE OK 01, OK 02
Tema 1.5 I'eHeTHYecKasi CBA3b MEKAY KIACCAMH HEOPraHMYECKUX COeIMHEeHM 2 1Py 01-03
Ilpakmuueckoe 3anamua 4. lloHATHE O TEHETUYECKOM psA€ METalIOB U JIP 01, JIP 04, JIP 05, JIP 07
HEMETAJIJIOB, COCTABJIEHUE YPaBHEHUI peaklnii AJisl OCYIIECTBICHUS MpeBpalleHui 2 MP 01-09
OK 01, OK 02
IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIEPKAHUE
Jekyuonnoe 3anamue 2. lVicnonb30BaHUE BEIIECTB PA3IMYHOTO AarperaTHOro TPy 01-03
COCTOSIHMSI B AarpoOHOMHUYECKOW TpakTUKe. Pasznuuus Mexay CcMmecsiMu | 2 JIP 01, JIP 04, JIP 05, JIP 07
XUMHYECKUMHU COCTMHEHUSMU, UCTIOIh30BAaHUE UX B arPOHOMUH. MP 01-09
OK 01, OK 02
Ilpakmuueckoe 3anamue 1. PenieHne pacu€THBIX 3aJad C MCIIOJIb30BAaHUEM [TPy 01-03
MOHSATHUSA «MAaccoBasi W OOBEMHAs JOJIM KOMIIOHEHTOB CMECH, C YyYe€TOM HX 2 JIP 01, JIP 04, JIP 05, JIP 07
WCIOJIb30BaHUS B arPOHOMUYECKON NESTEIbHOCTH. MP 01-09
OK 01, OK 02
I'maBa 2 Ilepunonnuecknii 3axkoH u Ilepnoguyeckas cucrema JI.M. MenneneeBa B cere 10 [1Py 01-03
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/1esioB U TeM o0yJaromuxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
CTPOEHHUS aTOMa JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
OcHOBHOE cO/Iep:KaHue
Tema 2.1 Iepuonnuecknii 3axon /1. U. MeHneseeBa 2 TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
Jlexkyuonnoe 3anamus 4. MP 01-09
OTtkpbiTHE NEPUOANYECKOTO 3aKOHA. [Tpenmnochuiku: HAKOIUICHUE
. OK 01, OK 02
¢dakronormueckoro marepuana, padborsl mpemmectBenauko (M.B.JlebGepeitaepa, 9
A.D.Iankyprya, [Ix.A.Heronennca, JI.FO.Meiiepa), che3nq xumukoB B Kapicpya,
nuyHoctHble  kadectBa  JI.M.MenneneeBa.  Otkpeitue  J[.Ml.MenneneeBbim
[Tepuoanueckoro 3akoHa. M30Tomnsl.
Tema 2.2 IMepuoauueckas cucrema djiemeHToB .M. MenaeseeBa 2 TPy 01-03
Ilpakmuueckoe 3anamue 5. COBPEMEHHOE IOHSATHE XHWMHUYECKOTO 3JIEMEHTA. JIP 01, JIP 04, JIP 05, JIP 07
3akonoMepHocTh [.Mo3nu. CoBpemenHas ¢opmynupoBka Ilepuonnyeckoro 2 MP 01-09
3akoHa. Ctpykrypa [leproanveckoil CHCTEMBI, IIEPUO/IbI, TPYIIITHL. OK 01, OK 02
Tema 2.3 Crpoenne aToma. 2 ITPy 01-03
Jlexkyuonnoe 3anamue 5. JlokazaTenbCTBa CI0XHOCTH CTPOCHHUS aTOMa: KaTOJHbBIE JIP 01, JIP 04, JIP 05, JIP 07
U PEHTIe€HOBCKUE J1yuH, GoTodh(DEKT, paioaKTUBHOCTD, ieKTposu3. [InanerapHas MP 01-09
monens aroma O.Pesepdopma. Crtpoenme aroma no H.bopy. CoBpemenHbIe 9 OK 01, OK 02
MPEJCTAaBICHUS O CTPOCHHH artoMma. KopIycKyJsipHO-BONHOBOHM IyajH3M YacCTHIL
Mukpomupa. CoctaB aTOMHOTO siipa. HyKJIOHBI: IPOTOHBI U HEUTPOHBL. M30TOMIBI U
HYKJIUJIBL. Y CTOWYUBOCTB SIIEP.
Tema 2.4 Ilepuoanyecknii 3aK0H B ceTe COBPEMEHHOH TEOPHH 0 CTPOCHHH ATOMa 2 ITPy 01-03
Jekyuonnoe 3anamusn 6. Pazputue [lepmommdeckoro 3akona /.M. MenueneeBa JIP 01, JIP 04, JIP 05, JIP 07
Ilepuoguuecknii 3akOH B CBETE COBPEMEHHOM TEOPHMM O CTPOEHUM aTroMa. 2 MP 01-09
[Iepuonnueckass cucteMa M CTpoeHHE aroMa. PU3MYECKUI CMBICI IOPSIAKOBOTO OK 01, OK 02
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcsi B yacax NnpeIMeTHbIX Pe3yJbTAaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NMPorpamMMmblI
HOMEpa JIEMEHTOB, HOMEPOB I'PYIIIBI U EPUOIA.
Tema 2.5 Ileppogu4HOCTL B HM3MEHEHHMHM CBOMCTB XHMHMYECKHMX JJI€MEHTOB H HX 2 [Py 01-03
CoOeIMHEHHI. JIP 01, JIP 04, JIP 05, JIP 07
Ilpakmuueckoe 3anamus 6. llepuoguyeckoe M3MEHEHHE CBOWCTB SJIEMEHTOB: MP 01-09
paauyca aroma; DSHEPIMM HWOHM3ALMM; 3JIEKTPOOTpPULIATENbHOCTU. [IpuunHbI OK 01, OK 02
M3MEHEHUS METaJUIMYECKUX M HEMETaJUIMYECKUX CBOWCTB 2JIEMEHTOB B IpYINax H 9
Meprojax, B TOM 4YKCiIe OONBIINX M CBEpXOonbmX. 3HaueHHE [lepuomndeckoro
3akoHa U [lepuoanueckon cucrtembl xuMudeckux 3mneMeHToB [[.M.Menneneesa miist
pPa3BUTHUSI HAYKU U TOHUMAHUsI XUMUYECKON KapTUHBI MUPA.
ITpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME
1Py 01-03
Ilpakmuueckoe 3anamus 6. Vicnonb3oBaHWE pPaJMOU30TONHOTO AaHAIIN3A, 2 JIP 01, JIP 04, JIP 05, JIP 07
PEHTI€HOBCKOTO M3JIYYCHUS I TUAarHOCTUKU B arPOHOMUU MP 01-09
OK 01, OK 02
TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'maBa 3 Xumnueckas cBsi3b. CTpoeHne BemecTBa. 14
MP 01-09
OK 01, OK 02
OcHoBHOE coJep/KaHHe
Tema 3.1 Buanl xumudeckoil cBsizu. KoBajleHTHas XUMHYecKas CBA3b 2 TPy 01-03
Jexkyuonnoe 3anamua 7. lloHATHE O XUMHUYECKOH CBS3M. THIBI XMMHYECKHX JIP 01, JIP 04, JIP 05, JIP 07
CBS3E€H: KOBAJGHTHAs, WOHHAs, MeTa/uimueckas ©u BojxoponHas. [lomspHas wu 2 MP 01-09
HENoJIIpHasi CBSI3U. DNEKTPOOTPULATENbHOCTh. KpaTHOCTh MOJISIPHOM CBSI3H. OK 01, OK 02
Tema 3.2 HMonnasi xummnyeckasi CBfi3b 2 TPy 01-03
Jekyuonnoe 3anamusn 8. 3apsokeHHble yacTHIbl. MoHbl. KaTnoHbl. AHUOHBEL. JIP 01, JIP 04, JIP 05, JIP 07
Mexanu3sm  oOpazoBanusi.  JloHOpHO-akuenTopHbelii  MexaHu3Mm.  CBoicTBa 2 MP 01-09

COE€IMHEHMI C HOHHBIM BHJIOM CBSI3H.

OK 01, OK 02
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/1esioB U TeM o0yJaromuxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
Tema 3.3 Merajinyeckass XHMMH4eCKas CBA3b 2 ITPy 01-03
Ilpakmuueckoe 3anamua 7. MexaHuaM 00pa30BaHUS METAUTMYECKOM CBSI3H. JIP 01, JIP 04, JIP 05, JIP 07
Kpucrannmueckass pemerka wmetawioB. CBoilcTBa METaUIOB W CIUIABOB, 2 MP 01-09
00YCIJIOBJICHHBIE TUIIOM KPUCTAJUTMYECKON PEIICTKH. OK 01, OK 02
Tema 3.4 Bonopoanasi xummuyeckas CBsi3b. 2 ITPy 01-03
Ilpakmuueckoe 3anamusa 8. lloHATHE O MEXMOJEKYISIPHOM B3aUMOJCHCTBHUH. JIP 01, JIP 04, JIP 05, JIP 07
3navyenue i1 00pa3zoBaHus OMONOTUMeEpOoB. EnuHas npupoia XUMUYECKUX CBSI3EH: 5 MP 01-09
HaJIMYME PA3TMYHBIX TUIIOB CBSI3€M B OJJHOM BEILIECTBE, IEPEXO0] OJHOTO TUIIA CBA3U OK 01, OK 02
B JIPYTOM U T.IIL.
Tema 3.5 Koopaunanuonubie (KOMIJIEKCHBIE) COeTHHEHUSI 2 TPy 01-03
Jexkyuonnoe 3anamusn 9. KommiekcooopaszoBanue. [ToHATHE O KOMIUIEKCHBIX JIP 01, JIP 04, JIP 05, JIP 07
coequHeHUsX. KoopanHanmoHHOEe YMClIO KOMIUIEKCOOOpa3zoBaTelns. BHyTpeHHs s U 9 MP 01-09
BHEIIHAS cdepa KOMIUIEKCOB. HoMeHKklaTypa KOMIUIEKCHBIX coenuHeHui. Ux OK 01, OK 02
3HAYCHHUE.
Tema 3.6 ArperaTHoe COCTOSIHHE BelllecTBa 2 ITPy 01-03
Jekyuonnoe zanamus 10. TUNBl KPUCTALTMYECKUX PEIICTOK THIIOM: ATOMHBIE JIP 01, JIP 04, JIP 05, JIP 07
MOJIEKYJISIpHbIE, HWOHHBIE, MeTalmndeckne. (DU3NYECKHE CBONCTBA BEIIECTB C 5 MP 01-09
pPa3HbIM THUIIOM KPUCTAJUIMUECKUX peleToK. Mojaenu MoJieKyll HEeOpraHM4eCKHX OK 01, OK 02
Beniects U Mouiekyn JJHK
Tema 3.7 Yucrele BelecTBa U CMeCH 2 ITPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
IlIpakmuueckoe 3anamusn 9. Yucteie BEILECTBA, HX HCIIONb30BAHMUE. [TonsiTue o 9 MP 01-09
CMeCsIX, TPAKTHIECKOe 3HAYCHUE CMECEH, UX pacyer. OK 01, OK 02
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME
Ilpakmuueckoe 3anamua 8. buonoruueckas pojib BOJOPOJHBIX CBsI3eH B [Py 01-03
2 JIP 01, JIP 04, JIP 05, JIP 07

OpraHu3alMy CTPYKTYp OMOMOIMMEPOB

MP 01-09
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcsi B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
OK 01, OK 02
[TPy 01-03
Jexkyuonnoe 3anamusn 9. KOMIUIGKCHBIE COCIMHEHUS B arpOHOMHH, CTPYKTypa U 2 JIP 01, JIP 04, JIP 05, JIP 07
HUCII0Jb30BAHUE KBACIIOB MP 01-09
OK 01, OK 02
TPy 01-03
Ilpakmuueckoe 3anamus 9. PacueTsl cofep:kaHus MHKPOIJIEMEHTOB B pallMOHaX
o JIP 01, JIP 04, JIP 05, JIP 07
MUTAHKA JKUBOTHBIX, JMATHOCTHKA HapyIICHMI. 3HavyeHWe BOJBI U €€ POJib B 2 MP 01-09
arpOHOMUYECKON MPAKTHKE. OK 01, OK 02
TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'naBa 4 OKHCIIMTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUH 4
MP 01-09
OK 01, OK 02
Tema 4.1 M3meHeHne CBOMCTB 3JICMEHTOB B 3aBHCHMOCTH OT CTPOCHHUSI HX aTOMa 2 1Py 01-03
Jekyuonnoe 3anamua 11. OxucIUTENbHO-BOCCTAHOBUTENbHBIE peakiu. CTeneHp JIP 01, JIP 04, JIP 05, JIP 07
okucneHus. BoccraHoButenn u okuciutend. OKHCIEHHWE W BOCCTAHOBJICHHE. MP 01-09
Baxnenmme OKUCIMTENM W BOCCTAaHOBUTENU. BOCCTaHOBUTENBHBIE CBOWCTBA OK 01, OK 02
METaJJIOB — MPOCThIX BemecTB. OKUCIUTETbHBIE U BOCCTAHOBUTENBHBIE CBOHCTBA
HEMETaJUIOB — TIPOCTBIX BENMIECTB. BOCCTaHOBUTEIBHBIE CBOWMCTBA BEIIECTB, 9
00pa30BaHHBIX JJIEMEHTAaMHU B HHU3IIEH (OTPULIATENHHON) CTENEHU OKUCICHHUS.
OKHCIUTENbHBIE CBOWCTBA BEMIECTB, OOpPA30BaHHBIX »JJEMEHTAMHU B BBICIICH
(TOOXKUTENBbHOM) cTeneHn OKucieHHus. OKUCIUTENbHBIE U BOCCTAaHOBHUTEIHHBIC
CBOMCTBa BEIIECTB, OOpPAa30BAaHHBIX JJIEMEHTAMH B MPOMEXKYTOUYHBIX CTETICHSIX
OKHUCJICHUSI.
Tema 4.2-4.3 Kaaccudpukanuss OKHMCIHTENTbHO-BOCCTAHOBUTENbHBIX peaknuii. OCHOBHbIE 4 [1Py 01-03
OKHCJUTEIH U BOCCTAHOBHUTEIH JIP 01, JIP 04, JIP 05, JIP 07
Ilpakxmuueckoe 3anamus 10. Knaccudukanus oKuCINTEIbHO-BOCCTAHOBUTENIBHBIX 4 MP 01-09
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcsi B yacax NnpeIMeTHbIX Pe3yJbTAaTOB,

(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT

NMPorpamMMmblI
peakuuii.  Peaknuu  MEXaroOMHOrO M MEXMOJIEKYJSIPHOTO  OKUCIICHHUS- OK 01, OK 02
BOCCTAHOBJICHUS. Peakumu BHYTPUMOJIEKYISPHOTO OKHUCICHHUS-BOCCTAHOBIICHUS.
Peakiiun ~ caMOOKHMCIICHHS-CAMOBOCCTAHOBIICHUSI  (JUCHIPONIOPIIMOHUPOBAHUSA).
MeToapl CcOCTaBlICHHS YpPaBHEHUU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
MeToJ1 3JIeKTPOHHOTO OaaHca
ITpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME
1Py 01-03
Ilpakmuueckoe 3anamua 10. 3HayeHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX 2 JIP 01, JIP 04, JIP 05, JIP 07
peakiuii B OMOXUMUYECKOM aHAJIM3€ PACTCHHUI, XUMHU3M (OTOCHHTE3A MP 01-09
OK 01, OK 02
1Py 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
I'naBa 5 3aK0HOMEPHOCTH MPOTEKAHUS XUMHYECKUX pPeaKuuii 6 MP 01-09
OK 01, OK 02
OCHOBHOE coJIep:KaHHe
Tema 5.1 CkopocTh XMUMHYECKHX peakuuii 2 1Py 01-03
Jekyuonnoe 3anamun 12. Knaccuduxanms XUMHUYECKUX PEAKIM B OpraHUYECKOM JIP 01, JIP 04, JIP 05, JIP 07
U Heopranuueckoi xumuu. [loHATHE O XUMUYECKOH peakiuu. Peakiuu, wmymime MP 01-09
0e3 UW3MEHEHHs KAueCTBEHHOIO0 COCTaBa BEMIECTB: aJUIOTPONMU3ALUS U OK 01, OK 02

n3oMepm3anusa. Peakiuu, waymmye ¢ M3MEHEHHEM COCTaBa BEIICCTB: IO YHCIY H
XapakTepy pearupyromux U 00pa3yIoluXcsl BEIIeCTB (pa3ioKeHUs, COeIUHEHUS,
3aMenieHns, OOMEeHa); 10 W3MEHEHHIO CTeMeHed OKUCIEHUS DJIEMEHTOB 2
(OKHCITUTENbHO-BOCCTAHOBUTENFHBIE M HEOKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakmum); mo teraoBomy dhdexTy (3K30- U dHAOTEpMUYECKUE); 1o ¢daze (romo- u
reTeporeHHbie); MO0  HampaBlieHHWto (oOpatuMble ©  HeoOpaTHMBIE); 1O
WCIIOJIb30BAHUIO  KaTamm3aropa (KaTAIATHYSCKUE W HEKATAIMTHYECKHE); TI0
MEXaHU3My (paJMKaJIbHbIE, MOJEKYJISIPHbIE M HOHHBIE). BepOsSTHOCTh MpOTEKAHHs
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3iesioB U TeM o0yyaromuxcst B Yacax NnpeIMeTHbIX Pe3yJbTAaTOB,

(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
XUMHUECKUX peakuuid. CKopocTh XMMMUECKUX peakuuid. IloHatue o ckopoctu
peakuuii. CKOpPOCTh TOMO- M T€TEPOr€HHOM peakluh. JHEPrusi aKTUBALIMH.
@DaxTopHl, BAUAIOLIME HA CKOPOCTh XUMUYECKOW peakluu. 3aBUCUMOCTb CKOPOCTH
peaxkiuii OT IOBEPXHOCTU COMTPHUKOCHOBEHUSI PEarupyrOIINX BEIIECTB.
Tema 5.2 XHuMHYeCKoe paBHOBecHe 2 1Py 01-03
Ilpakmuueckoe 3anamua 12. O6patumocts xumuueckux peaknuil. [lonstue o JIP 01, JIP 04, JIP 05, JIP 07
XMMHUYECKOM  paBHOBECHHM. PaBHOBECHbIE€  KOHLEHTpauMu. JMHAMHYHOCTH 5 MP 01-09
XMMHYECKOTO0 paBHOBecHs. DakTopbl, BIUAIOIIME HAa CMEIICHUE pPaBHOBECHS: OK 01, OK 02
KOHIICHTpallus, JaBjeHue, remneparypa (npunnun Jle [larense).
Tema 5.3 JHEpPreTHKa XUMHYECKUX peaKluil. JHTPONUS XUMHYECKHUX NPOLECCOB 2 TPy 01-03
Jekyuonnoe 3anamun 13. BHyTpeHHss dHEprus, >HTANbNUA. TermioBoi ekt JIP 01, JIP 04, JIP 05, JIP 07
XUMHUECKUX peakuuid. Tepmoxumuueckue ypaBHeHHs. CTaHIapTHas SHTaIBIHS MP 01-09
peakuuii 1 obpazoBanus BemlecTB. 3akoH [.M.I'ecca u ero cmeactBus. DHTpoONuUs. 5 OK 01, OK 02
IIpupona pearupyromux BemecTB. Temmeparypa (3akoH Baut—IT odda).
Konuenrpauus. KatanuzaTopbl ¥ KaTaau3: TOMO- U T€TEPOT€HHbBIN, UX MEXAHU3MBI.
PepMeHTBI, UX CPABHEHUE C HEOPTAHMYECKUMU KaTaJln3aTopaMu
IIpodeccnoHATBHO OPHEHTHPOBAHHOE COACPKAHME
Jlekyuonnoe 3anamusa 12. BnusiHue KaTaln3aTopoB U MHTUOUTOPOB Ha TEUYEHHUE [Py 01-03
. o JIP 01, JIP 04, JIP 05, JIP 07
XUMHUYECKOM pPEaKkIMy B arpOHOMUYECKOW INpaKTUKE BBIpAIlMBAHHUA U yXoAa 3a 2 MP 01-09
pacTeHUsIMH OK 01, OK 02
TPy 01-03
PacrBopbl. DuekTposuTryeckas guccouuanms. I'mapoans cosei. DiieKkTposus JIP 01, JIP 04, JIP 05, JIP 07
I'maBa 6 . 8
coJieii. MP 01-09
OK 01, OK 02
OcHoBHOE coaepxaHue
Tema 6.1 \ PactBopsl. KoHLleHTpanusi pacTBOpoB. 2 \ [1Py 01-03
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3iesioB U TeM o0y4arommxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
Jekyuonnoe 3anamusn 16. llonstue o pactBopax. OU3NKO-XHUMHUYECKAsT TPUPOJIA JIP 01, JIP 04, JIP 05, JIP 07
pacTBOpEeHHUsI U pacTBOpoB. BzamMmojelcTBUE pacTBOpPUTENSI M PACTBOPEHHOIO 2 MP 01-09
BemiecTBa. PactBopumocts BemiecTB. CrnocoObl  BBIpaXEHHsT KOHICHTPALUU OK 01, OK 02
pPacTBOPOB: MaccoBasi AOJIsl pACTBOPEHHOTO BelllecTBa (MPOIIEHTHAS ), MOJISIPHASL.
Tema 6.2 DJIEKTPOJHTHYECKAs] AUCCOLHALMS 2 1Py 01-03
Ilpakmuueckoe 3amamus 13. Teopusi 3JeKTPOJIMTHYECKOH JTHCCONUALIMH. JIP 01, JIP 04, JIP 05, JIP 07
MexaHu3M JUCCOLMALMU BEIIECTB C PA3IUYHBIMU TUIIAMH XMUMHMYECKUX CBSI3EH. MP 01-09
Bxmag pycckux YYeHBIX B Ppa3BUTHE MPEACTABICHUN 00 3IEKTPOIUTHYECKOM OK 01, OK 02
nucconuanui. OCHOBHBIE TOJIOKEHUSI TEOPUH SJIEKTPOIUTHUYECKON TUCCOLMALUU. 9
CreneHp 3JEKTPOIUTUYECKON ArccorUaiu U (pakTopsl ee 3aBUCUMOCTU. CHIIbHBIE
U cpeiHue 3JeKTpoauThl. Jlucconumanus Boabl. Bomoponusiii nokaszatens. Cpena
BOJIHBIX PAacTBOPOB AJIEKTPOIMUTOB. Peaknmuu oOMeHa B BOJHBIX pacTBOpax
ANEKTPOJIUTOB.
Tema 6.3 JlucnepcHble CHCTEMBI 2 ITPy 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
Jekyuonnoe 3anamua 15. Ilonstue o nucnepcHoil cpene u (dasze. Aspo3onu. 2 MP 01-09
Owmynbenu. Cycniensun. Mctunubie pacTBopbl. Koo abeie cuctemMsl OK 01, OK 02
Tema 6.4-6.5 I'maposius coJieil. DaeKTpoin3 2 1Py 01-03
Jlekyuonnoe 3anamus 16. DiexTponu3 paciiiaBOB W BOJHBIX PacTBOPOB JIP 01, JIP 04, JIP 05, JIP 07
aneKkTpoiuToB. Ilpomeccel, mpoucxoisiime Ha KaToAe U aHojAe. YpaBHEHUs MP 01-09
INEKTPOXUMHUUYECKUX IPOIECCOB. DJIEKTPOJN3 BOJHBIX PACTBOPOB C WHEPTHBIMHU OK 01, OK 02
AJIEKTPOJAMHU. DJEKTPOJIU3 BOAHBIX PACTBOPOB C PACTBOPUMBIMHU HIIEKTPOIAMHU. 9

[IpakTHyeckoe MNPUMEHEHHE SJIEKTPOJn3a. XHUMHYECKHE HCTOYHHKHA TOKA.
DONeKTpoAHbIe TMOTEHUUaNbl. Psg CcTaHAAPTHBIX AJIEKTPOJHBIX IOTEHIHUATIOB
(2TIEKTPOXUMUYECKUN PS/I HAMPSHKEHUNH METauioB). ['aqbBaHWYECKHE DJIEMEHTHI U
MPUHIHIEI BX padoThl. CocTaBIeHNE TaIbBAHHUECKHUX DJIEMEHTOB.

IIpodeccnoHATIBHO OPHEHTHPOBAHHOE COACPKAHME
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Koap1 00mmx koMmneTeHumni
(ykazaHHbIX B pasaede 1.2) u
JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3iesioB U TeM o0yyaromuxcst B Yacax NpeAMeTHBIX Pe3yJbTaToB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
Jexkyuonnoe 3anamusa 16. Ilpaktniyeckoe nmpuMeHeHne ruaponnsa. HeoOparumsiii
TUIPOJIU3 OPraHMYECKHMX M HEOPraHMYEeCKUX COCIMHEHUW M €ro 3HAa4YeHUE B [Py 01-03
MPAKTUYECKOU JeATEIbHOCTH uesnoBeka. OOpa3oBaHME TaTbBAaHUYECKUX IMap MpHU 2 JIP 01, JIP 04, JIP 05, JIP 07
XUMHUYECKHUX Tporeccax. [ampBaHUYECKHE SJIEMEHTHI, NPUMEHSEMbIE B >KU3HU: MP 01-09
CBHHIIOBAas aKKyMYJSITOpHas Oarapes, HHKelb-KaJMHEBbIe Oarapew, TOILTMBHBIC OK 01, OK 02
JJIEMEHTHI.
Paznen 2 HEOPI'AHUYECKAS XUMMUSA 12
TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'nasa 7-11 OO0mas xapakTepuCcTHKA HEMETAJLIOB 6
MP 01-09
OK 01, OK 02
OcHoBHOE coep/KaHue
Tema 7 O0mme cBoiicTBa HeMeTa l10B. IIpencraBuresin HeMeTALI0B. 2 TPy 01-03
Jexyuonnoe zanamua 17. OCOOEHHOCTSX CTPOEHUS aTOMOB — HEMETAIOB U JIP 01, JIP 04, JIP 05, JIP 07
XapaKTepe M3MEHEHUs CBOMCTB HEMETAIOB B 3aBUCHUMOCTU OT IOJOXKEHHUS ITHX MP 01-09
sanemeHToB B Ilepuommueckoit cucreme J[[.M.MenneneeBa, ocoOEHHOCTEH UX OK 01, OK 02
KPUCTAJNINYECKOTO CTPOEHUSI M (PU3MUYECKHX CBOWCTB OOpa3yeMbIX MMH MPOCTBIX 2
BELIECTB, O MPUUYMHAX auioTponuu. M3ydeHnue cocraBa Bo3nyxa. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB B IIpe/iesaX MajiblX MEPUOIOB U IIaBHBIX MOATPYIIIL.
CBsI31 MEX/ly COCTaBOM, CTPOCHHEM U CBOWCTBAMH HEMETAJLIOB.
Tema 8/9 Hemeramnueckue 3j1emenTsl VII-VI rnaBusix noarpynn 2 TPy 01-03
Ipaxmuuecxoe 3anamus 14. Tanorenst. drop. Xiop, bpom. Moxa. bruonornueckoe JIP 01, JIP 04, JIP 05, JIP 07
3HAUEHUE, HAXO0XJECHHE B IPUPOJE, HUCIOIb30BaHUE. XaiabKoreHol. Kucmopon. 2 MP 01-09
CocraB Bo3ayxa. O30H. Cepa u ee cOeJMHEHNUs, UX PAKTUYECKOE PUMEHEHHE OK 01, OK 02
Tema 10/11 Hemerannuyeckue 3j1emMeHnTsl V-1V riaaBHbpix noarpynn 2 [1Py 01-03
Ilpakmuueckoe 3anamua 15. Azor. Dochop. Ux HaxoxkaeHue B MNpUpPOE. 5 JIP 01, JIP 04, JIP 05, JIP 07
Annorponnele Mogudukanuu dpochopa. buonornyeckoe 3HaueHue. bpom u ero MP 01-09
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcsi B yacax NnpeIMeTHbIX Pe3yJbTAaTOB,

(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT

NPOrpaMMbl
COCIMHCHHUS OK 01, OK 02
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE
1Py 01-03
Jexkyuonnoe 3amamua 17. 3HaYeHHE DJIEMEHTOB HEMETA/UIOB IIPU aHAJIHM3E 2 JIP 01, JIP 04, JIP 05, JIP 07
pacTeHmiA MP 01-09
OK 01, OK 02
1Py 01-03
JIP 01, JIP 04, JIP 05, JIP 07
InaBa 12-23 OO01mas XxapakTepuCTHKA MeTAJJIOB 6 MP 01-09
OK 01, OK 02
OcHOBHOE coJiep:KaHue
Tema 12-16 OO0mme cpoiictBa MerasioB. IlpeacraBurenu merayios. I'1aBHasi n nodo4Han 2 1Py 01-03
noarpynna | u Il rpynnsi JIP 01, JIP 04, JIP 05, JIP 07
Jlekyuonnoe 3anamus 18. Mertamibl. [lonoxxeHne MeTasioB B MEPHOANYECKOMN MP 01-09
CUCTeME U OCOOCHHOCTH CTPOEHMsI MX aTOMOB. [IpocThie BeliecTBa — METalbl: OK 01, OK 02

CTPOCHUE KPUCTAJJIOB M METANTUYECKass XUMHUUeckas CBsa3b. OOmme Qguznueckue
CBOMCTBA METaJJIOB M HUX BOCCTAaHOBUTEIBLHBLIC CBOMCTBA: B3aUMOICHCTBUE C
HeMeTaulaMu  (KUCITOPOJIOM, TajoreéHaMH, CEepoH, a30TOM, BOJOPOJOM), BOJOH,
KHCIIOTaMH, pPAaCTBOpPAMH COJIeH, OpraHWYeCKUMH BelIecTBaMU (CIUpPTaMH,
rajioreHaJIkaHaMu, (DEHOJIOM, KHUCIOTaMH), menodamMu. OKCHABI U THAPOKCHIIBI 2
METaJIJI0B. 3aBHCHMOCTb CBOMCTB D3THX COCAMHCHHUN OT CTCIICHCH OKHMCICHHS
MertauioB. Kopposust meramioB. XUMHYECKas KOPPO3Hs. DIEKTPOXHMHUYECKAs
Koppo3us. CrocoObl 3alUTH METAIOB OT Koppo3uu. O01Iue crnocoObl MoMydeHus
MeTauioB. Mertamuisl B mpupojae. Mertauryprusi ¥ €€ BHABL: MHPO-, TUAPO- U
neKTpoMeTatyprus. . OOmas XapakTepuCTHKa dJIEMEHTOB  IMOATPYIIIHL
[lenounbie metamibl. HaTpuid, kanuii 1 uX coeAuHeHUus. Menpb U €€ COCTUHEHUS.
Ilemouno3eMmenpHble MeTawibl. Kambiuii m ero coeauHeHus. I[MHK u  ero
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/1esioB U TeM o0yJaromuxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
COEJIMHEHMUSI.
Tema 17-18 I'naBuas u nodoynasi noarpynna |l rpynnsi 2 [Py 01-03
JIP 01, JIP 04, JIP 05, JIP 07
Hpakmulteuame 3anamusn 16. O6maﬂv XapaKTEPUCTUKA AJIEMEHTOB MOATPYIIIHI. 2 MP 01-09
AnromunHuii 1 ero coenuHeHusi. CKaHIuil 1 €ro COeTUHEHUS. OK 01, OK 02
Tema 19-23 IMo6ounbie moarpynnsl 1V- VII rpynn 2 TPy 01-03
Ilpakmuueckoe 3anamusn 17. OOmas XapakTepUCTUKa 3JIEMEHTOB IOATPYIIIBL. JIP 01, JIP 04, JIP 05, JIP 07
Tutan u ero coeauHenus. Bananuii u ero coenuuenus. OOmas xapakTepUCTHKA 2 MP 01-09
3JIEMEHTOB MOJATPYNIbl. XpOM, MapraHell, KeJIe30 U UX COCTMHCHHUS. OK 01, OK 02
ITpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME
Jlekyuonnoe 3anamua 18 3HaueHne METaIIOB B MPUPOJE M JKU3HHU OPTraHU3MOB. IPy 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
DNEeKTPOIN3 pacIuiaBOB U PACTBOPOB COEIUHEHUN METAJUIOB M €ro MPaKTUYECKOe 2 MP 01-09
3HAuYEHUE. OK 01, OK 02
Pa3nen 3 OPITAHUYECKASA XUMUSA 30
I'naBa 24 TPy 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
Teopusi cTpoeHUs1 OPraHNYeCKHUX COeITMHEHU. YTJIeBOAOPO/bI. 10 MP 01-09
OK 01, OK 02
OcHoBHoOe coJiep:kaHHe
Tema 24.1 Teopusi crpoennss Oprannyeckux coenuHennii A.M. Bytiieposa 2 ITPy 01-03
Jekyuonnoe 3anamusn 19. Ipennocsiiku co3ganusi Teopun crpoeHus. OCHOBHBIE JIP 01, JIP 04, JIP 05, JIP 07
I0JIO’KEHUs Teopuu cTpoeHuss A.M.bytiepoBa. XUMHUUYECKOE CTPOEHUE U CBOMCTBA MP 01-09
oprannueckux Beuiect. [lonstue 06 nzomepun. Crioco6sl 0TOOpaKEHUS CTPOCHUS 5 OK 01, OK 02

MoJieKyJbl ((popMynbl, Moaenn). 3HaueHue teopun A.M.BbytnepoBa /s pazBUTHSA
OpraHMYeCKOM XMMHUHM M XHUMHYECKHX MporHo3oB. CTpoeHHe aToMa Yyriepoja.
DneKTpoHHOE 00J1aK0 M OpOHTalIb, S- U P-OpOUTAIN. DIEKTPOHHBIE M JIEKTPOHHO-
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/iesioB M TeM o0y4arommxcs B Yacax NpeAMeTHBIX Pe3yJbTaToB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
rpadpuueckue (OpMyNBl aTOMa yriepoAa B OCHOBHOM H  BO30YXICHHOM
coctosiHusAX. KoBaneHTHas XUMHYecKas CBA3b U €€ KIacCU(pUKALMs MO CHocoly
nepekpeiBaHus  opoutaner (o- u  m-cBa3u). [lomsitue  rulpuamuszanuu.
Knaccugukanus opraHMuecKux BEIIECTB B 3aBUCHUMOCTH OT CTPOEHHsI YIJIepOJHOM
uenu. llonstre ¢yHkunoHanpbHOM rpymmbl. Kiaccupukamuss OpraHUYecKHX
BEIIECTB 10 TUINY (PYHKIIMOHAIBHOM IPYIIIBL
Tema 24.2 IIpenesabHble YIi1eBo10POabI 2 1Py 01-03
Jekyuonnoe 3anamusa 20. I'omonornyeckuit psg MmeraHa. OCHOBBI HOMEHKJIATYPhI JIP 01, JIP 04, JIP 05, JIP 07
OpraHMYEeCKUX BellecTB. TpuBHanbHbIE Ha3BaHMs. PannoHanbHas HOMEHKJIATypa MP 01-09
kKak npenmecrseHHUIa HoMeHKIaTypsl [UPAC. Ilonstne o0 BHIax H30MEpPHH. 2 OK 01, OK 02
Haxoxnenne B mnpupome. CBoiicTBa. XapakTepHbIE pPEaKIUHU, MPAKTUIECKOE
IPUMEHEHHE.
Tema 24.3 HenpeneabHble yIiieBoAOPOAbl. AJIKEHbI. 2 TPy 01-03
Ilpakmuueckoe 3anamus 18. T'omonmormyeckuii  psapl  HEMpeIeNbHBIX JIP 01, JIP 04, JIP 05, JIP 07
yraeBonopoaos. Ilonstue o Bugax nzomepun. Haxoxnenue B npupoae. CoiicTsa. 2 MP 01-09
XapakTepHbIC peaKLUH, IPAKTUYECKOE IPUMEHEHHE. OK 01, OK 02
Tema 24.4 HenpenenbHbie yriieBoa0poabl. ATKaIMeHbl. AJIKHHBI. 2 TPy 01-03
Ilpakmuueckoe 3amamus 19. ToMmomornveckuié  psabl  HENpeAeTbHBIX JIP 01, JIP 04, JIP 05, JIP 07
yraeBonoponos. Ilonarue o Bugax nzomepun. Haxoxnenue B npupone. CBolicTsa. 2 MP 01-09
XapakTepHbIE peaKIuu, TPAKTUIECKOE TPUMEHEHHE. OK 01, OK 02
Tema 24.5 Apomatnyeckne  yriaepoaopoabl.  benszon.  Ilpupoanbie  HMCTOYHHKH 5 I1Py 01-03
YIJIEBOJIOPO/10B JIP 01, JIP 04, JIP 05, JIP 07
Jekyuonnoe 3anamua 21. T'omonoruueckuit psan Oenszona. [loHsTHe o BHIax MP 01-09
n3omeprun. Haxoxnenne B mpupomge. CBoiicTBa. XapaKTepHblE PpEaKLUU, OK 01, OK 02
npakTuyeckoe npumenenue. IlepepaboTka HedTH, IPUPOIHOTO ra3a, KaMEHHOTO 2

yYriid M HUX HCIOJB30BAHHUE B KAUCCTBEC TOILUIMBA W CBIPbA JJIA XUMHYIECKON
IMPOMBIINIJICHHOCTH
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/1esioB U TeM o0yJaromuxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
IIpodeccnoHATHHO OPMEHTHPOBAHHOE CO/IEP:KAHMIE
[TPy 01-03
Jekyuonnoe zanamus 21. Bnusaue pa3nmuBoB HeTH U HEPTECIPOIYKTOB HaA 2 JIP 01, JIP 04, JIP 05, JIP 07
obuTareneil BOJOEMOB. DKOJIOTHYECKHE METOIBI OUUCTKHA BOTOEMOB. MP 01-09
OK 01, OK 02
I'naBa 25 TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
Kucnopoaocoaep:kaimue opraHu4ecKue coeJHHeHHsI. 8
MP 01-09
OK 01, OK 02
OcCHOBHOE cO/Iep:KaHue
Tema 25.1 CnupTrsl U eHobI 2 1Py 01-03
Jlekyuonnoe 3anamusa 22. Knaccupuxanusi CupTOB. BimsiHuEe CTPOCHUS CIUPTOB JIP 01, JIP 04, JIP 05, JIP 07
Ha UX (u3nYeckue cBoicTBa. ['oMonOrHmueckuil psii MpPeeNbHBIX OJTHOATOMHBIX MP 01-09
cnupToB. M3oMepust 1 HOMEHKIJIATypa alKaHOJOB, MX o01mas ¢opmyna. CrocoObl OK 01, OK 02
MOJIy4eHUsl CIIUPTOB, CBOicTBa. OTHeNbHBIE PEACTABUTENN alKaHOIOB. MeTaHo,
€ro TPOMBINUICHHOE TIONy4YeHHE ¥ TNPUMEHEHHWE B  IPOMBINIICHHOCTH.
Crnenunduyeckue crnocoObl MOTYYeHHS dTUIOBOTO cUpTa. MHOT0aTOMHBIE CIIUPTHI. 2
N3omepust 1 HOMEHKIATypa MpeICTaBUTENed IBYX- W TPEXaTOMHBIX CIHPTOB.
OTnenpHBIC TIPEICTABUTEIN: STHJICHTIIMKOIb, TJIMIEPHH, CIIOCOOBI MX TIOTYYCHWS,
npakTuieckoe nmpuMmeHenne. OeHon. XuMudeckue CBOMCTBa (eHona Kak (yHKIUS
ero xumudeckoro crpoenus. Ilpumenenune ¢enona. I[lomyduenue d¢enona B
MIPOMBIIIIJICHHOCTH.
Tema 25.2 AJibiern/ibl M KE€TOHBI. 2 ITPy 01-03
Ilpakmuueckoe 3amamusn 20. T'oMoyiormdecknue psjibl adbJCTHIOB W KETOHOB. JIP 01, JIP 04, JIP 05, JIP 07
[Tonatne o KapOOHMJIBHBIX COeTUHEHUsX. Pu3nyeckue CBOMCTBa KapOOHMIBHBIX 9 MP 01-09
coenqnHeHnii. XWMHYECKHE CBOWCTBAa aJbJEeTHIOB WM KeTOHOB. Peakimu OK 01, OK 02

ITOJIMKOHACHCAIIUH o6p33013aHne q)CHOJIO(I)OpMaHBI[eFI/II[HBIX CMOJI..
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/iesioB M TeM o0y4arommxcs B Yacax NpeAMeTHBIX Pe3yJbTaToB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
Tema 25.3 KapG6onoBbie kucjiorsl. Ci10:kHbIe 3(pupbI 2 [1Py 01-03
Ilpakmuueckoe 3anamusn 21. T'OMOJIIOTHYECKUI PsJl TIPEACITBHBIX OJHOOCHOBHBIX JIP 01, JIP 04, JIP 05, JIP 07
KapOOHOBBIX KHUCIOT. [loHsATHE O KapOOHOBBIX KHCIOTaxX M WX KIAcCH(HUKAIUs. MP 01-09
['omonornyeckuii psii TPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, HX OK 01, OK 02
HOMEHKJIatypa 1 n3oMmepus. CTpoeHHe U HOMEHKJIATypa CIOXKHBIX 3(upoB. Kupsl 9
KaK cloxkHble 3¢upsl rauinepuHa. KapOoHOBbIE KHCIOTHI, BXOASIIME B COCTaB
KHUPOB. 3aBUCHMOCTh KOHCUCTECHIIUHU XKHPOB OT MX COCTaBa. XMMHUYECKHE CBOHCTBA
KUPOB: THAPOIU3, OMBUICHHE, THApUpOBaHUE. buonoruueckas poiib >KUPOB, UX
WCIIOJIh30BaHUE B OBITY U MPOMBINUICHHOCTH.
Tema 25.4 YriaeBoasnl. 2 TPy 01-03
Jlekyuonnoe 3anamun 23. llonstue 06 yrineBomax. Kiaccudukanusi yriaeBozoB. JIP 01, JIP 04, JIP 05, JIP 07
Monocaxapuabl. ['moko3a. ®@pykroza. Pubosa. Jle3okcupubosza. Haxoxnenue B MP 01-09
npupoje, npuMeHeHue. J(u- u monucaxapujabl, NMPEACTaBUTENN KaxJO0H TPYIIIbI 2 OK 01, OK 02
yrneBonoB. Caxapoza. Jlakroza. Kpaxman. Ilemmronosa. buonoruueckass poib
YTJI€BOJIOB, MX 3HAYCHHE B )KU3HU YeJIOBEKa M 00IIeCTBa.
IIpodeccnoHATBHO OPHEHTHPOBAHHOE COACPKAHME
TPy 01-03
Jlekyuonnoe 3anamus 22. buonorndeckoe aciictBue MeraHoa. @u3noiornyeckoe 2 JIP 01, JIP 04, JIP 05, JIP 07
neiicTBue 3TaHona. Vcnonb3oBaHue CIMPTOB B arpOHOMUH. MP 01-09
OK 01, OK 02
Ilpakmuueckoe 3anamua 21. Xupel Kak clIoxHble 5>(QUPBl TIHLEPUHA. ITPy 01-03
Kap6oHOBBIE KHCIIOTHI, BXOJSIIME B COCTaB >KMPOB. 3aBUCUMOCTb KOHCHCTEHIIUH JIP 01, JIP 04, JIP 05, JIP 07
KHPOB OT HMX cocTaBa. XHMMHUYECKHE CBOMCTBAa XHPOB: TUAPOIU3, OMBUICHHE, 2 MP 01-09
ruapupoBanue. buonornueckas ponb KHPOB, UX HCIHOJIb30BaHUE B OBITY H OK 01, OK 02
IPOMBIIIJICHHOCTH.
Jekyuonnoe 3anamus 23. buonorudeckas poiib YIJIEBOAOB, WX 3HAYCHHE JIIS 5 TPy 01-03

arpOHOMquCKOﬁ IIPAaKTUKH

JIP 01, JIP 04, JIP 05, JIP 07
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3/1esioB U TeM o0yJaromuxcs B Yacax NMpeIMeTHBIX pPe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
MP 01-09
OK 01, OK 02
I'naBa 26 TPy 01-03
A3oTOCoAep:KalIMe OPraHuYecKue COeJMHEeHM . 4 JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
OcHoBHoOe coep:kaHue
Tema 26.1 AMHHBI. AMUHOKHCJIOTBI 2 TPy 01-03
Jexyuonnoe zanamusn 24. lloustue 00 amuHax. XMMHUYECKHE CBOMCTBA aMUHOB. JIP 01, JIP 04, JIP 05, JIP 07
AMUHBI KaKk OpPraHUYECKHE OCHOBAHHS, WX CpPaBHEHHE C aMMHAKOM H JIPYTHMMH MP 01-09
HEOPraHUYECKUMU OCHOBaHMSIMH. AHWIMHOBBIE Kpacutenu. IlpumeHeHue u 5 OK 01, OK 02
nosiyueHue aMuHOB. [loHsATHE 00 aMUHOKHUCIIOTaX, UX KJIacCU(UKALUS U CTPOCHHUE.
Homenkmarypa amuHOKHCHOT. bunonspasie uOHBL. Peakuuu KOHAEHCALIUH.
[lenTuaHas CBS3b.
Tema 26.2 Beaxkn. Hyk/1eMmHOBbIE KHCI0THI 2 ITPy 01-03
Ilpakmuueckoe 3anamus 22. Tlomsatme JIHK u PHK. Crpoenme JIHK, ee JIP 01, JIP 04, JIP 05, JIP 07
MepBUYHAS U BTOPUYHAS CTPYKTypa. KoMIUIEeMEHTapHOCTh a30TUCTBIX OCHOBAHUU. 5 MP 01-09
Permukarust JIHK. Oco6ennoctu ctpoenust PHK. Tuner PHK u ux 6uonornueckue OK 01, OK 02
¢ynkuuu. IToHsiTHE O TPOMUHOM KOzi€ (KOJIOH)
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
[TPy 01-03
Jexkyuonnoe 3anamus 24. TlonydeHWe aMHHOKHCIOT, WX TPUMEHEHUE U 5 JIP 01, JIP 04, JIP 05, JIP 07
Ouosiornyeckas GyHKIUA MP 01-09
OK 01, OK 02
Ilpakmuueckoe 3anamusa 22. buonorndeckue (yHKIMHM OENKOB, MX 3HAaYEHUE. [1Py 01-03
buocunte3s Oenka B KUBOM KieTKe. [eHHas WHXEHEpPUS W OMOTEXHOJIOTHS. 2 JIP 01, JIP 04, JIP 05, JIP 07

Tpancrennbie popMbl pacTeHUI U KUBOTHBIX

MP 01-09
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3iesioB U TeM o0yuyarmuxcsi B yacax NnpeIMeTHbIX Pe3yJbTAaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
OK 01, OK 02
I'nasa 27 [Py 01-03
BricokoMmosieKyJISIpHBbIE COeINHEHUS 4 JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
OcCHOBHOE cO/Iep:KaHue
Tema 27.1 BbicokOMOJIEKYIsIPHBIE COeIMHeHH sl (0JTUMePbI) 2 TPy 01-03
Jexkyuonnoe 3anamusn 25. IlomuMmepbl — TMPOCTbIE W CIOXKHBIC BEIIECTBA. JIP 01, JIP 04, JIP 05, JIP 07
Oprannyeckne monumepsl. CrocoObl UX MOMYYCHHS: PEAKIUU TOTUMEPHU3ALUN | 5 MP 01-09
peakuuu noJMKoHaeHcauuu. CTpyKTypbl OJIMMEPOB: JIMHEHHBIE, pa3BETBICHHBIE U OK 01, OK 02
IIPOCTPAHCTBEHHBIE.
Tema 27.2 IIpupoaHble M CHHTETHYECKHE NOJMMepPbI 2 1Py 01-03
Ilpakmuueckoe 3anamua 23. Kiaccuukanus mHOIMMEPOB MO Pa3TUYHBIM JIP 01, JIP 04, JIP 05, JIP 07
npuszHakaM. [loHsATHE O CHHTETWYECKHUX BOJOKHAX. [lommaMuabl ¥ TOJIMaMUTHBIE 2 MP 01-09
CHUHTETHUYECKUE BOJIOKHA. CHHTETHYECKHE BOJIOKHA: KAIIPOH, DHAHT OK 01, OK 02
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
Jekyuonnoe 3anamua 25. CTpyKTypuUpOBaHHWE TIOJUMEPOB: BYIKaHHU3AIUSI [Py 01-03
) JIP 01, JIP 04, JIP 05, JIP 07
Kay4yKoB, NyOjeHue OENKOB, OTBEpXKICHUE MOJIMKOHICHCAIIMOHHBIX MOJUMEPOB, 2 MP 01-09
UX MPAKTUYECKOE 3HAUECHUE OK 01, OK 02
I'naBa 28 ITPy 01-03
Bbuosornyeckn akTUBHbIE COeTUHEHUS 2 JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
Tema 28.1 buojsornyeckn akruBHble coenHenns. Hanorexnonoruu. buorexuonorun 2 [1Py 01-03
Jekyuonnoe 3anamus 26. Kitaccupukanuss OMOJTOTHISCKU aKTUBHBIX COSTMHEHUH. 9 JIP 01, JIP 04, JIP 05, JIP 07

(DCpMeHTBI, TOPMOHBI, BHUTAMHHBI, JICKAPCTBCHHBLIC NPCHAPATHI. IlonsTue o

MP 01-09
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Koapl 001ux KoMIeTeHIuii
(ykazaHHbIX B pasaede 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcsi B yacax NnpeIMeTHbIX Pe3yJbTAaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI
XUMHUYECKUX TEXHOJIOrUAX. HaHOMHAYCTpusl, COBpEMEHHBIE HAIIPABIICHUS PAa3BUTHS. OK 01, OK 02
buotexnonoruu. I'ennas nnxenepusd. Knonupoanue. Kynbrypa TkaHeu.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
TPy 01-03
Jlexkyuonnoe 3anamusa 26. PanmoHaapbHOE TPUMEHEHUE OMOJIOTUYECKH AKTHBHBIX 2 JIP 01, JIP 04, JIP 05, JIP 07
BEILIECTB U JICKAPCTBEHHBIX IIPEMapaToB MP 01-09
OK 01, OK 02
Koncynomayusn
ITpomeskyTOoUHAs aTTecTauus (IK3aMeH) 4
Hroro 113
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEFHOU JESATEJbHOCTH

OBYYAKOIIUXCA
Conep:xanue XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH CTY/I€HTOB (HA YPOBHE
00y4eHust Y4eOHBIX J1eliCTBHIA)
Baxkneiinme YMeHue naBarh ONpPENECIEHUE U ONEPUPOBATH CICAYIOIIMMU XUMUYECKUMU
XHMHYECKHeE MOHATUSIMU:  BEIIECTBO, XWMHYECKUM  AJIEMEHT, aToM,  MOJEKYyJa,
MOHSITHS OTHOCUTEIIbHBIE AaTOMHAasi M MOJEKYJSpHAasT MAacChl, HOH, aJUIOTPONUS,

W30TONBI, XUMHUYECKas CBS3b, JIJIEKTPOOTPULIATEIBHOCTh, BaJEHTHOCTb,
CTETeHb OKHCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX
BEILECTB, BEIIECTBA MOJIEKYJISIPHOTO W  HEMOJIEKYJISIPHOTO  CTPOEHHS,
pacTBOPBI, IEKTPOJIUT U HEAIEKTPOJIUT, JIEKTPOIUTHUECKAST HUCCOLMALINS,
OKHCIIUTENb U BOCCTAHOBUTEJb, OKHCIEHHE W BOCCTAHOBIIEHHE, TEIJIOBOU
3pEeKT peakiuH, CKOPOCTh XMMHYECKOW peakIUH, KaTalu3, XUMHUYECKOe
paBHOBEcHE, YIJIEPOJHBIN CcKeneT, (yHKUHMOHANbHAs TpyIa, H30MEpus,

TOMOJIOTHSI
OcHoBHBIE DopMyIMpPOBAHUE 3aKOHOB COXPAHEHUs MAacChl BELICCTB M IOCTOSHCTBA
3aKOHBI COCTaBa  BEIIECTB.YCTAaHOBKA IIPUYMHHO-CIECACTBEHHOM CBSI3M  MEXKIY
XUMHUH COJepKAHMEM JTHX 3aKOHOB M HalMCaHUEM XHUMHUYECKUX ¢(opmyn u

YpaBHEHUH. YCTAaHOBKa 3BOJIIOUMOHHOW CYIIHOCTH MEHIECIEEBCKON H
COBpeMeHHOI (opmynupoBok mnepuoanueckoro 3akoHa JI.M. Menneneesa.
OObsicHeHHE (U3UYECKOTO CMBICIIA CHMBOJIHMKH TEPHOAMYECKON TaOIHIIBI
xumuueckux snemeHToB JI.M. MenzaeneeBa (HOMEpOB 3lieMEHTa, MEpUOJa,
IpyNIbl) U YCTAaHOBKA MPUYMHHO-CIEACTBEHHON CBSI3U MEXAY CTPOECHUEM
aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX
VMU BEIIECTB B NIEPUOJAX U IPYIIAX. XapaKTEPUCTUKA DJIEMEHTOB MAJIbIX U
0oNBIIMX TEPUOAOB MO MX monoxeHuto B Ilepuogmueckoit cucreme [[.W.
Meneneena

OcHOBHBIE YcraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX BEHIECTB OT CTPOEHUS aTOMOB
TEOPUU XMMHUH 00pa3yroNIMX UX XUMHYECKHUX IJIEMEHTOB.
XapakTepruCTHKA BaXKHEUIINX TUIIOB XUMUYECKHX CBSI3€ U OTHOCUTEIbHOCTH
9TON TUMNOJIOTHH.
OOBsicHeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSA
KPHUCTAJUIMYECKUX PEUIETOK.
@opMyJIHMPOBKA  OCHOBHBIX  IIOJIO)KEHUM  TEOPUM  DIIEKTPOJUTHUYECKOU
JIACCOLIMAlMA Y XAPAKTEPUCTHUKA B CBETE ITOM TEOPHUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUN.
@opMyJIMPOBKA OCHOBHBIX IOJOKEHUH TEOPUUM XHUMHYECKOTO CTPOECHUSA
OPraHMYECKUX COCIMHEHUN M XapaKTEpPUCTHUKA B CBETE dTOW TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHHI

Baskueiimue XapakTepuCTHKa COCTaBa, CTPOCHUS, CBOWMCTB, IOJIYYEHUsS W IPUMEHEHMS

BelllecTBa BakHermux wmetawioB (IA u I[A rpynn, amomuHus, xene3a, a B

U MaTepHuaJibl €CTECTBEHHO-HAyYHOM TMpoQuie U HEKOTOpbIX d-3JIEeMEHTOB) U HX
COCIMHEHU.

XapakTepucTuKa COCTaBa, CTPOCHHUS, CBOWCTB, IMOJIYYEHUS W TPUMCHECHHS
BaxHeimux HemerawoB (VIIA, VIIA, VIA rpymm, a Takxke a3ora o
docdopa, yriaeposia 1 KpeMHHUsI, BOJIOPOA) U UX COCTUHECHHM.
XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS U MPUMEHEHUS
BOKHEUIIINX KJIACCOB YTJEBOAOPOJOB (aQJIKaHOB, IUKJIOAIKAHOB, AJIKCHOB,
AIKUHOB, apEHOB) U MX HanOoJee 3HAYMMbIX B HAPOTHOXO3HCTBEHHOM IIJIaHEe
MpECTaBUTENCH.

AHaoTMYHAas XapaKTEePUCTUKA BAKHEHIIINX MPEICTABUTENICH NPYTUX KJIACCOB
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OpPTaHMYECKUX COSAMHECHUN: METAaHOJA U ATAHOJA, CIOXKHBIX d(QUPOB, KHUPOB,
MBUI, anbACTUIOB ((OPMATBIACTHIOB U alleTalbAeTn/a), KETOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOH KHCIOTBI, MJIi €CTeCTBEHHO-HAYYHOTO
npoduias TpeICcTaBUTENICd JIPYTMX KIACCOB  KHCIIOT), MOHOCAaXapH/IOB
(r1roko3bl), aucaxapuioB  (caxaposbl), IOJHMCAaXapuloB (Kpaxmana H
LEJUTIONO03bI), AHWIMHA, AaMHHOKHCJIOT, OCJIKOB, HCKYCCTBEHHBIX M
CUHTETHYECKUX BOJIOKOH, KAYUYKOB, IJIACTMACC

XuMHu4yecKkui
3BIK
M CHMBOJIUKA

Hcnonp3oBanue B yueOHOH U MPoheCcCHOHATBHOM NEeITEIbHOCTH XUMUUYECKHUX
TEPMUHOB U CUMBOJIUKH.

Ha3Banue wu3y4eHHBIX BEIIECTB IO TPUBHUAIBHON WM MEXIYHAPOIHOU
HOMEHKJIATYpEe M OTpPaKEHHE COCTaBa 3TUX COCJUHEHUM C TOMOIIbIO
XUMUYECKUX (HOPMYII.

OTpaxkeHHe XMMHYECKUX MPOILECCOB C MOMOIIBIO YPAaBHEHHM XUMHUUYECKHX
peakuii

XuMmuuyeckue
peakuumn

OObsicHeHHEe  CYINIHOCTH  XMMHYECKMX  mporeccoB.  Kiaccuduxamms
XMMHUYECKHX peakUuil 10 pa3IMYHbIM [pHU3HAKAM: YHCIY M COCTaBy
IPOJYKTOB U PEAareHTOB, TEIUIOBOMY 3 (deKTy, HanmpaBiIeHno, (haze, HATHINIO
KaTaJlu3aTopa, W3MEHEHHIO CTENeHEeW OKHMCIEHMS 3JIEMEHTOB, 00pa3yroluX
BEILIECTBA.

VYcTaHOBKa MPU3HAKOB OOIIEro M pa3jiMyHOIO B THUIIOJIOTUM pPEAKUU JUIs
HEOPraHWYECKON U OPraHU4YECKON XUMUH.

Knaccugukanus Bemects M MPOLECCOB € TOYKM 3PEHUS OKUCIICHUS-
BoccTaHOBIEeHUA. COCTaBIEHUE YpAaBHEHHMH pPEakLMi C MOMOILBIO METOAa
3JIEKTPOHHOTO OajaHca.

OObsiCHEHHE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW pEaKkUMU M IOJOKEHUS
XMMHUYECKOI'0 PAaBHOBECHS OT PA3JIMYHBIX (hJaKTOPOB

XuMH4YecCKHi
IKCIEPUMEHT

Brmmmonmmenne  XMMHUYECKOTO OKCIICPUMCHTAa B IIOJJHOM COOTBCTCTBHU C
npaBUIaMy 0€30MaCHOCTH.

HaGmonenne, (¢ukcauus ©  omnuMcaHue  pe3yabTaToOB  MPOBEACHHOTO
HKCIIEPUMEHTA

Xumuueckas
uHpopmanus

[IpoBeneHne caMOCTOSATEIBHOIO IOMCKAa XUMHYECKOW HMHGpOpMauu c
UCIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3AaHUM,
KOMIBIOTEpHBIX 0a3 fdaHHbBIX, pecypcoB WHrepHera). lcnonbs3oBaHue
KOMITBIOTEPHBIX TEXHOJOTMH i OOpabOTKM M Mepelauyd XHUMHYECKOM
MH(OpMallMKU U €€ MPe/ICTaBICHMsI B pa3Iu4HbIX (hopMax

Pacuersl o
XMMHYECKHM
dopmyiam
U YPABHEHUSAM

YcraHoBka 3aBUCHMOCTH MCKIAY Ka4eCTBEHHOM M  KOJMYECTBEHHOM
CTOPOHAMH XUMHNYCCKUX 00BEKTOB U MponecCcoB.
Penienue PaCYCTHBIX 3a4a4 110 XUMHUYCCKUM (bOpMyHaM " YPaBHCHUAM

IIpopuiabnoe u
npogeccHOHAIBHO
3HAaYUMOe
cojiep:KaHHe

OObsicHEHHEe XMMHUYECKUX SIBICHUN, MPOUCXOASIIUX B MPUPOAE, OBITY U Ha
MIPOM3BOJICTBE.

OnpeneneHre BO3MOXXHOCTEH TMPOTEKAHHWSI XUMUYECKUX TPEBpAIICHUN B
Pa3IMYHBIX YCIIOBUAX.

CobmtoieHne MpaBUil SKOJOTHYECKH TPAMOTHOTO MOBEJCHHS B OKpY>KaIoIIeh
cpexne.

OneHka BIMSIHHS XHUMHUYECKOTO 3arps3HEHUs OKpYyXKawled cpeasl Ha
OpTraHu3M 4YC€JIOBEKA U APYTHUEC ) KUBBIC OPraHU3MBEL.

Cobmoienne mpaBmi 06€30MacHOro OOpaIIeHUs ¢ TOPIOYMMH U TOKCUYHBIMHU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHUEM.

[TonroroBka pacTBOPOB 3a/IaHHOM KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE.
Kputnueckass  oleHKa  JTOCTOBEPHOCTH  XMMHMUYECKOH  uHpopMaiuwy,
MOCTYMAIONICH U3 PAa3HBIX HCTOYHUKOB
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4. YCIOBHUsA PEAIMN3ALINNU ITPOI'PAMMBI OBHIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IIPEJIMETA OVYIL07. Y «XUMUS»

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecre4eHHuI0

4.1.1. YueOHasi ayquTOPHUA I POBeAeHHS JEeKIMOHHBIX 3aHATHI
KaGuner ecrecTBeHHOHAYUYHBIX QU cHMILINH (ayautopus Ne 36) (51,4 kB.m).
I'nasnvui yueomnsiii kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononvckuii kpai, ¢ Cmaponons,
nep 3oomexnuyeckutl, 6 keapmaie 112.
OcHaienue: pabouee MeCTo MpernogaBaress, paboure MecTa i 00yJarouuxcs Ha 25 MocajouHbIX
MECT, HarJISTHbIC TIOCOOMS, KOMITJIEKT XUMUYECKOHN MOCY/IbI, XHMUYECKUE PEAKTUBBI, BBITSHKHOU TIKaQ,
MyabTEMEAMIHOE 00opymoBanue: ITK, mpoekrop SoniVPL-CX76, yueGHO-HarIsIIHbIE TIOCOOHS B
BHJIE TIPE3CHTAIINI, TEeMAaTUYCCKUE TIAKATHI, MOAKIIIOUEHUE K ceTH «HTepHeT», JOCTyII B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA, BHIXO/] B KOPIIOPATUBHYIO
CeTh YHUBEPCHUTETA.

4.1.2. YueOHasi ay1uTOPUS AJs IPOBeIeHNUs NPAKTUYECKUX 3aHATHI
KaOuner ecrecTBeHHOHAYYHBIX AUcHMIIMHE (ayauTopust Ne 36) (51,4 xkB.M)
I nasuwiii yueonwiti kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononvckuti kpai, ¢ Cmaspono.o,
nep 3oomexuuyeckutl, 8 keapmaie 112.
OcHamenue: pabodee mMecTo mpemnojaBatelns, padoune MecTa A oOydaromuxcs Ha 25 MocaJ0uHbIX
MECT, HArJISIIHBIC IOCOOMS, KOMITJICKT XHMUYECKOU MOCY/Ibl, XHMUYCCKUE PEAKTUBEI, BHITSHKHOHN KA,
MynbTUMeuiitHoe obopymoBanue: IIK, mpoekrop SoniVPL-CX76, y4eOHO-HArsIIHBIE MOCOOUS B
BHJIC TIPE3CHTAIMI, TEMaTUYEeCKHE IUIAKaThl, NOJKIIOYeHHe K cetu «MHTepHEeT», I0CcTynm B
ANEKTPOHHYI0 MH(POPMAIMOHHO-00PA30BaTEIbHYIO CPEIy YHHUBEPCUTETA, BBIXOJ B KOPIIOPATUBHYIO
CeTh YHUBEPCHUTETA.

4.1.3. YueOHasi ay1uTOPUS 1J1s NPOBeeHNs Ja00pPaTOPHBIX 3aHATHI
KaOuner ecrecTBeHHOHAYYHBIX AUcHMIIMH (ayauTopus Ne 36) (51,4 xkB.Mm)
I'nasnonii yueonvui xopnyc (10219.0 xé.m.). Aopec: 355017 Cmaspononvckui kpau, ¢ Cmagponons,
nep 3oomexuuyeckutl, 8 keapmaie 112.
OcHamienue: pabouee MecToO IpernojaBaress, padoure mMecta sl 00yJarommxcsl Ha 25 MocaouHbIX
MECT, HaTJSIIHBIE TIOCOOHSI, KOMIUIEKT XUMHUECKON TOCY/IbI, XUMHUYECKHE PEAKTHBBI, BHITSDKHOW KA,
MynbTHEMenHiiHOe oOopymoBanue: IIK, mpoektop SoniVPL-CX76, yueOHO-HArisaHbIE MOCOOUS B
BUJIC TpPE3CHTAlMH, TEMaTHYECKHE IUIaKaThl, TOAKIIOYeHHne K ceTu «VHTepHeT», AOoCTym B
AJIEKTPOHHYIO MH(OPMAIIMOHHO-00Pa30BaTEeNIbHYIO CPEly YHHUBEPCUTETA, BBIXOJ B KOPIIOPATHBHYIO
CeTh YHUBEPCUTETA

4.1.4. YueOHble ayIMTOPUM JJIsl CAMOCTOATEIHHONH PadOThI CTY/ICHTOB
1. bubauoTeka, YMTATBbHBIN 3aJ1 ¢ BLIX00M B ceThb UHTepHeT (MJ1omaab — 177 KB.M)
I'nasnouii yueonvui xopnyc (10219.0 xé.m.). Aopec: 355017 Cmaspononvckui kpau, ¢ Cmagponons,
nep 3oomexuuueckuil, 6 keapmarne 112.
OcHarienue: cnenuanu3upoBanHas Meoens Ha 100 mocagouHbIX MECT, IEPCOHATIbHBIE KOMIIBIOTEPHI —
25 wr., TeneBu3op — lmT., npuHTEp — 1IOT., NBETHON NMpUHTEp — |IIT., KONUPOBAJIBHBIN anmapar —
lmr.,, ckawep — lmr.,Wi-Fi oOopynoBanue, mnogxmrouenne kK cetun «MHTepHET», HOCTyn B
ANEKTPOHHYI0 MH(POPMAIMOHHO-00PA30BaTEIbHYI0 CPEy YHHBEPCUTETA, BBIXOJ B KOPIIOPATUBHYIO
CETh YHUBEPCUTETA.

2. Yueonas ayauropus Nel35 (mwromans — 47,7 KB.M)

Yuebnoe 30anue (7643.2 ke.m.). Aopec: 355017 Cmaepononvckuti kpau, e. Cmaspononw, yi. Mupa,
347
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OcHaieHre: crieraIn3upoBaHHas MeOeIb Ha 25 MOCaJ0YHBIX MECT, MEPCOHATBHBIC KOMITBIOTEPHI —
14 mt., mpoekrop Sanyo PLS-XU10 — 1 mr., uarepaktuBHas nocka SMART Board 690 — 1 mT.,
y4eOHO-HArJIAAHBIE TOCOOMsT B BUAE Ipe3eHTalWi, noakiIodeHue K cetn  «VHTepHET?,
MH(POPMALIMOHHO-00pa30BATEIbHYIO CPEly YHHBEPCHUTETa, BBIXOJ B KOPIIOPAaTUBHYIO CETh
YHUBEPCHUTETA.

4.1.5. YueOHasi ayiMTOPHS 1Jisl TPYNNOBBIX U HHAUBHAYAJbHBIX KOHCYJIbTALMIA

KaGuner ecTrecTBeHHOHAYYHBIX JUCHUILIHH (ayauTopus Ne 36) (51,4 kB.Mm)

I'nasnvui yueomnwiii kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononvcxuii kpati, ¢ Cmaspono.v,
nep 3oomexuuyeckutl, 6 keapmaie 112.

OcHarmieHue: pabovee MeCTO IperojaaBatelis, padboure Mecta Uit 00yJaroluxcsHa 25 MOcaJ09HbIX
MECT, HArJISIIHBIC TOCOOMS, KOMITJIEKT XUMUYECKOU MOCY/bl, XHMUYECKUE PEAKTUBEI, BHITSHKHOHN KA,
MyabTHMeAUIHOE obopymoBanue: IIK, mpoekrop SoniVPL-CX76, yuebHO-HArIsgHble MOCOOHS B
BUJIE TIPE3CHTAIM, TEMaTUYEeCKHE IUIaKaThl, MNOJKIOUeHHe K cetu «MHTepHeT», 1ocTyn B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYI0 CPEy YHHUBEPCHUTETA, BBIXOJ B KOPIIOPATHBHYIO
CeTh YHUBEPCHUTETA

4.1.6. YueOHas1 ayquTOpHs VI TEKYLIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
KaOuHer ecTecTBeHHOHAYYHBIX 1M CHHUILINH

I nasuwiii yueonwiti kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononvckuti kpai, ¢ Cmaspono.o,
nep 3oomexuuyeckutl, 8 keapmaie 112.

Ocnamenue: pabodyee MecTo mpernogaBaTelis, padodyre MecTa i 00yJaronmxcsiHa 25 MocaJI0YHbIX
MECT, HarJISIIHbIE TOCOOMS, KOMITJIEKT XUMUYECKON MOCYbl, XUMUYECKUE PEAKTUBBI, BHITSHKHOM IIKad,
MyabTEMEAUIHOe obopymoBanue: [IK, mpoexkrop SoniVPL-CX76, yueOHO-HArIsaHbIE MOCOOUS B
BUJIE TMpe3eHTAlMi, TEeMaTUYeCKHe IUIaKaThl, NOJKIOYeHHe K cetu «VHTepHeT», 1ocTyn B
NEKTPOHHYI0 HH(POPMAITMOHHO-00PA30BATEIBLHYIO CPEy YHHBEPCHUTETA, BBIXOJ B KOPIOPATHBHYIO
CeTh YHUBEpCUTETA

4.2. UudopmanuonHoe odecrevyeHue o0ydeHust

Ilepeyens pexkomeHayeMbIX Y4eOHbIX H3aaHuil, VHTepHeT-pecypcoB, NOMOJHHUTEIbHOM
JINTEPaTyphbl

OcHOBHBIC HCTOYHHMKH:

1. Epoxun, 0. M. Xumus s npodeccuil 1 cnenuanabHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
Hay4yHoro npoduneii: yuebnuk g CIIO / FO. M. Epoxun, 1. b. Kopanesa. - 5-e uzn., ctep. - Mocksa:
Axanemus, 2018. - 496 c. - (Ilpodeccuonansuoe odpazosanue. ['p. DUPO).

2. I'abpuensan, O. C. Xumus: 10-ii knacc: 6a30BbIil ypoBeHs : yueOHuk/I"abpuensa O.
C.,Octpoymos U. I'.,Cnankos C. A.. - Mocksa:IIpocsemenne, 2023. - 128 c.

URL.: https://e.lanbook.com/book/335039. - U3narensctBo JlaHs.

3. N'abpuensn, O. C. Xumus: 11-# xnacc: 6a30BbIid ypoBeHb : yueOHuk/I"adpuenss O.
C.,OctpoymoB U. I'.,Cnankos C. A.. - Mocksa:IIpocsemenune, 2023. - 127 c. -

URL: https://e.lanbook.com/book/335036. - U3narensctBo Jlanb

JlonmosiHUTE/IbHBbIE HCTOYHUKH:

1. DBC «IOPAMT»: Hukonbckuit, A. B. Xumus : y4eOHHMK U NPaKTHKYM Ui CPEIHErO
npodeccuonansHoro obpazoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3ja., mepepad. u Jom. —
Mockga : UzaarensctBo FOpaiit, 2020. — 507 ¢. — (IIpodeccuonansuoe odpasopanue). — ISBN 978-5-534-
01209-5. — URL : https://urait.ru/bcode/452591

2. OBC «FOPAMT»: Ananutnueckas XuUMus : yueOHOE 1OCOOMe JUIS CPEIHEro MmpodecCHOHAIBHOTO
oOpaszoBanus / A. U. Anapues, I'. K. Jlynienko, T. I1. Anekcanaposa, A. A. KazakoBa. — 2-¢ u3/1., UCIIP.  JIOIL.
— Mocksa : UznatensctBo HOpaiit, 2020. — 107 c¢. — (IIpodeccuonansnoe odpazoBanue). — ISBN 978-5-
534-07838-1. — URL : https://urait.ru/bcode/453609

3. 3BC «Znanium»: boromonosa, W. B. Heopranwueckas xumus : ydeOHoe mocobue / W.B.
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Boromoiora. - Mocksa : MTHO®PA-M, 2020. - 336 c. : 1. - (ITPO®Us). - ISBN 978-5-98281-187-5. - Teker :
anexktpoHHsIii. - URL: https://znanium.com/catalog/product/1061490

4. IBC «Jlanb»: AnekcanapoBa, J. A. Heopranmyeckas xumus. TeopeTndeckue OCHOBBI U
nabopaToOpHBIN MPAKTHKYM : yueOHHK / O. A. AnekcannpoBa. — 3-e u3ga., crep. — Cankr-IlerepOypr : Jlans,
2020. — 396 c¢. — ISBN 978-5-8114-3473-2. — Tekcr : a5eKTpOHHBIH // JIaHb : 3JIEeKTPOHHO-OHMOIHOTECYHAS
cucrema. — URL: https://e.lanbook.com/book/130569

CrucoK JIUTepaTypsl BepeH
Hupextop Hb M. B. O6HO0BnEHCKas

Hnmepnem-pecypcol:

www.pvg.mk.ru (oaummnuana «I[lokopu BopoObeBBI ropsI»).
www.hemi.wallst.ru (O6pa3oBaTenbHbIN CaUT ISl HIKOJbHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBaTenbHBIi CAUT IS IIKOJBLHHUKOB).
www.chem.msu.su (DekTpoHHas OMOIHOTEKA TI0 XUMUH ).

Www.enauki.ru (uatepHer-usnanue i yuureneil «kECTeCTBeHHbIE HAYKH ).
www.1september.ru (metoauueckasi razera «IlepBoe CCHTAOPS»).
WWW.hvsh.ru (xypran «XuMus B IIKOJIE»).

WWW.hij.ru (xypHai «XuMHus ¥ KH3HBY).

www.chemistry-chemists.com (37eKTpoHHBIH KypHaT «XUMHUKH U XUMHS»).

CoNO~wWNE

4.3. Oco0eHHOCTH peanu3alUM TpeaMeTa ISl WHBAJMAOB M JIHIl C OrPAHUYEHHBIMH
BO3MOKHOCTSAIMH 310POBbS

B uensx nocrynnoctu nomydenus CI1O crynentamu ¢ OB3 YHuBepcuteToM odecreunBaeTcst:

1) nns crynentos ¢ OB3 no 3penuto:

ajanTanus ouIMaIbHOrO caiita YHHBepcutera (WWW.stgau.ru) B cetn MHTEpHET ¢ ydeTom
0COOBIX NOTPEOHOCTEH WMHBAIMJOB IO 3PEHHUIO C NMPHUBEIECHUEM HUX K MEXAYHAPOJHOMY CTaHAAPTY
JOCTYIMHOCTH BeO-KoHTeHTa U BeO-cepBucoB (WCAG);

pasMelleHle B JOCTYIHBIX AJIS CTYIEHTOB, SIBISIOIIMXCS CJENbIMU WM CIa0OBHIAIIMMU,
MecTax M B aJJalTUPOBAHHON (hopMe (C yueTOM UX OCOOBIX MOTpeOHOCTEN) CpaBOYHON MH(pOpMaUT
O pacHuCaHMHU JEKIUH, yUeOHBIX 3aHATUHN (J10JKHA OBITH BBIOJIHEHA KPYIHBIM (BBICOTA IMPOMUCHBIX
OykB He MeHee 7,5 cM) penbeHO-KOHTpPAcTHbIM HIpu(pTOM (Ha OenoM WM KelnToM (oHe) U
npoayoauposana mpudTom bpaitns);

HPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIETO CTYACHTY HEOOXOAUMYIO ITOMOIITb;

oOecrnieueHre BhIyCKa aIbTEPHATUBHBIX (POPMATOB MEYATHBIX MAaTEPHUANIOB (KpYyMHBIA mIpUdT
WK aynuodaibl);

oOecrnieueHre JOCTyIna CTy/AeHTa, SBJSIOLIETOCs CIENbIM U UCIOJIb3YIOIIETr0 cO0aKy-TmoBOABIPS,
K 3/IaHMI0 YHUBEPCUTETa, pPacloyiaraiollero MEeCTOM Ui Pa3MeUIeHUs COOaKU-TIOBOJABIPS B Yachl
00y4eHHsl CaMOro CTY/IeHTa;

2) ansa ctynentoB ¢ OB3 o ciyxy:

nyOnupoBaHHe 3BYKOBOM CHpaBO4YHOM UWHGOpMAUMU O pacnucaHUM Y4YeOHBbIX 3aHSATHH
BU3YyaJbHOW (YCTaHOBKA MOHHMTOPOB C BO3MOYKHOCTBIO TPAHCISALUUU CYOTUTPOB (MOHHUTOPBI, HX
pa3Mepsl U KOJIMYECTBO HEOOXOIMMO ONPENENSITh C YYETOM pa3MepPOB MOMEIIEHUS );

o0ecrieyeHne HaUIeKalluMH 3ByKOBBIMU CPEJICTBAMU BOCIIPOU3BEICHNUS HH(POPMALINY;

3) s CTYINEHTOB, MMEIOIIMX HapyLIEHHs OIOPHO-ABUIaTEIBHOIO almapara, MaTepHalbHO-
TEXHUYECKHE YCIOBHS JIOJDKHBI 0OecledrBaTh BO3MOXKHOCTb OECHpEnsSTCTBEHHOrO JO0CTyla B
yueOHbIe TOMEIIECHUS, CTOJIOBBbIE, TyaJleTHbIE M JIpyrue MOMELIeHHs YHHBEpCUTETa, a TaKXkKe HX
npeObIBaHUS B YKa3aHHBIX MOMEIIEHUSAX (HAJIWYME IMaHIyCOB, MOPYYHEH, PAaCIIMPEHHBIX ABEPHBIX
IPOEMOB, JH(PTOB, JOKATbHOE MOHMKEHUE CTOEK-OaphepoB 10 BHICOTHI He Oonee 0,8 M; Hanmuuue
CMELUANbHBIX KPecel U APYTUX MPUCTIOCOOIEHU).
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3.5. O6pazoBanue ctyneHToB ¢ OB3 MOXeT ObITh OpPraHW30BaHO KaK COBMECTHO C JPYTUMHU
CTYIEHTaMM, TaK M B OTAEIbHBIX Kjaccax, rpynmnax WIH B OTIAENbHBIX ayJUTOPHUSX YHHBEPCHUTETA.
YucnenHocts ctyneHToB ¢ OB3 B yueOHOI rpyIine ycTaHaBIUBaeTCs 10 15 yenoBek.

3.6. ITpu momyuenun CIIO crymentam ¢ OB3 OecriaTHO mpeoCTaBISIOTCS CICNHUATbHBIC
yueOHUKH M ydeOHbIe 1OcoOMs, UHas yuyeOHas JTUTepaTypa, a TakkKe YCIYT'H CypJOIEepPEeBOAYHKOB U
TU(dIOCYpI0TIEPEBOTUNKOB.

3.7. C ydyetoMm ocoObix moTpeOHocTel ctyaeHToB ¢ OB3 YHuBepcuTeroM oOecmednBaeTcs
MIPeIOCTaBIIEHNE YUEOHBIX, JIEKIIMOHHBIX MAaTEPUAJIOB B AJIEKTPOHHOM BH/IE.

5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM JUCIHUATIIMHBI

Pe3ysabTarsl 00yyeHus MeToabl OLIEeHKH

I1P6 01 OrneHka pe3yabTaTOB YCTHBIX OTBETOB, PELICHUS
ITP6 02 3agady = (B TOM  uymciae — mpoeCCHOHAIBLHO
I1P6 03 OpPUEHTUPOBAHHBIX), TECTHUPOBAHHUE, IOATOTOBKA
I1P6 04 cOO0OIIIeHMH, 3aaHHH DK3aMeHa

I1P6 05
I1P6 06
I1P6 07
I1P6 08
[1Py 01
[TPy 02
[TPy 03
[1Py 04
[1Py 05
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