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1. Ilpuka3z MunuctepctBa oOpa3zoBanus u Hayku PD ot 17 mas 2012 r. N 413 "O6
YTBEPXKJICHUM  (PeepaJbHOTO TOCYAapCTBEHHOrO  00pa3oBaTEIbHOIO  CTaHAapTa
cpennero obmiero oopaszoBanus'. 3apeructpupoBano B Munrocte Poccun 07.06.2012 N
24480. Pepgakuus ¢ uamenenusmu N 1028 ot 27.12.2023

2. IIporpamma o0011€00pa30BaTEIBHOTO Yy4eOHOro TmpeaMera «XUMHUsS» IS
npodecCHoHaTbHBIX 00pa30BaTEIbHBIX OpraHu3anuii, pekomennoBannas ®I'BOY JII1O
HPIIO, yreepxaennas 30.11.2022r. IIporokon Nel4

®I'OC CIIO no cnenuansHoctr 08.02.01 CTpouTeNbCTBO M IKCIIYaTALMHU
31aHUIl U COOPY:KeHUH, yTBEp)KICHHBIH MpHKa3oM MuHHCTEpCTBA OOpa3oBaHUs H
Haykun Poccuiickoit ®eneparuu ot 25 wuroHsa 2024 Ne442, 3apernctpupoBaH
MunucrepctBoM toctuiiuu Poccuiickoit @eaepanuu 25.07.2024 peructpaninoHHbIA No
78925

OI'oC CIIO no cnenuanbHOocTH 08.02.13 MOHTa’)K M IKCILIyaTAUA
BHYTPEHHUX CAHTEXHMYECKMX YCTPOMCTB, KOHAMUMOHMPOBAHUS BO3AyXa H
BEHTWISIMHU, YTBEPXKACHHBIA IpukazoM MunucrepcrBa I[Ipocsemenus Poccuiickon
®enepaunn 12 nexadbps 2022r. Nel094, 3apeructpupoBan MUHHUCTEPCTBOM FOCTULIUU
Poccuiickon ®@eneparuum 24.01.23 No72110

OI'OC CIIO nmo cnennanbHOcTH 08.02.14 Jkcmiayaranuss ¥ 00CayKMBaHHUE
MHOIOKBAapPTHPHOI'0 J0MA, YTBEPXKIAEHHBIM IpukazoM Munucrtepctsa [IpocBemenus
Poccuiickoii  @epepaumn 12 nmekabps  2022r.  Nel097,  3apeructpupoBaH
MunucrepctBoM roctuniuu Poccutickon ®@enepanuum 18.01.23 No72030

OI'oC CIIO mno cneuuaneHoctd 20.02.04 Ilo:xkapHasi 0e30MACHOCTD,
YTBEPKACHHBIN, NMPUKa3oM MuHucrepcrBa npocsenieHus Poccuiickonn dexepauuu Ot
07.07.2022 Ne 537 (pen. ot 03.07.2024). 3apeructpupoBaHo B Muniocte Poccun
08.08.2022 N 69571.

OI'oC CIIO mno cnenmansHocTd 23.02.01, Opranu3amusi nepeBO30K U
ylpaBJjieHHe HA TPAHCIOPTE YTBEPKICHHBIN NprKa3oM MuHHCTEpCTBa 00pa3oBaHuUs
u Hayku Poccuiickoii @epeparmu 20 wmapra 2024 Nel76, 3apeructpupoBan
MununcrepctBoM roctuimn Poceniickonn @enepannn 26.04. 2024 1, peructpalnOHHbBIN
Ne78019

OI'OC CIIO no cnenuanbHOCTH 23.02.07 TexHu4yeckoe 00CJHy:KMBAHUE H
PEMOHT JABUraTeJsieil, CHCTeM U arperaroB aBTOMOOWJIEH, YTBEPKICHHBIN PUKA30M
MunucrepcTBa oopasoBanusi u Hayku Poccuiickoii ®enepanuu 02 urons 2024 Ne453 r,
3apeructpupoBad MunncrtepctBom toctuiun Poccuiickorn @enepanuu 07.08. 2024 r,
peructpanmoHHbIil Ne79036

OI'oC CIIO mno cneunanbHocT 40.02.02 IIpaBooxpaHuMTeJbHAA

AeATeJbHOCTh YyTBep:KAeH npukazom Munucrepcrsa IIpocsenienus Poccuniickoi
®epneparuu ot 10 ssHBaps 2025 r. Ne 3, 3apeructpupoBaH MUHUCTEPCTBOM FOCTUIUU
Poccuiickoit ®eaepauuu 11 gpespans 2025 r., peructpanuonubiii Ne81212

®I'OC CIIO no cneuunanbHOCTH 49.02.01 duU3nyeckas KyJabTypa, YTBEPKICH
npukazoM MunuctepctBa IIpocsemnienus Poccuiickoit denepannu ot 11 HosOps 2022
r. No 968, 3aperucrpupoBan MunuctepcTBoMm roctuiiuu Poccuiickoit @enepamuu 19
nexadps 2022 r., peructpaunoHHbIi No71643
®I'OC CIIO no npodeccuun 08.01.28 Macrtep 0TAeT0YHBIX CTPOUTEIBHBIX M
JAEeKOPATHBHBIX PpadoT, yTBEepXKIEeH npukazoM MunucrepctBa IIpocBemenus



Poccuiickoit @enepanun ot 18 mas 2022 r. Ne 340, 3apeructprpoBad MUHUCTEPCTBOM
roctunn Poccuniickoit @eneparuu 10 urons 2022 1. Ne 68841

dI'OC CIIO no npodeccuu 08.01.29 Mactep nmo peMOHTY U 00CJIY:KMBAHUIO
HHKEHEPHBIX CHCTEM KHJINIIHO-KOMMYHAJIBHOI0 X031liCTBA, YTBEPXKICH MPUKA30M
Munucrepctsa [Ipocsemenus Poccuiickoit @enepannu ot 18 Hoa0pst 2022 r. Ne 1003,
3aperucTpupoBaH MuHuCTepcTBOM rocTulinM Poccuiickoit deneparun 22 nexadps
2022 Ne 71780.

OI'OC CIIO no npodeccun 23.01.17 Macrtep no peMOHTY M 00C.TY:KHBAHUIO
aBToMoOOMJIell yTBEpXkaAeH mnpukazoM MunucrepctBa IlpocBemienust Poccuiickoi
®epnepanuu ot 16 aBrycra 2024 r. Ne 580, 3apeructpupoBad MUHUCTEPCTBOM FOCTULIUN
Poccuiickoit @eneparuu 17 cenTsa6psa 2024r. No79490

OI'OC CIIO mo mnpodeccuun 15.01.05 Capmuk (Py4HOH M YACTHYHO
MEXAHU3HPOBAHHON CBapKW (HAIUIABKHM)) YTBEPXKAEH IpUKa3oM MHHHUCTEPCTBA
[Ipoceemenus Poccuiickoit ®enepannu ot 29 suBaps 2016 r. Ne 50, 3apeructpupoBan
MununctepctBoM tocturiuu Poccuiickoit ®denepannu 24 depans 2016 r. Ne 41197 B
penakuuu ot 17.12.2020 r.

OI'OC CIIO mno mnpodeccun 20.01.01 IloxkapHblii yTBEpXKIECH NPHKA30M
MunucrepctBa IIpocsemenust Poccuiickoit ®@enepanuu ot 16 oktsa0ps 2021 r. Ne 697,
3aperucTpupoBaH MuHuctepcTBOM toctuiin Poccuiickoit ®eneparuun 27 OKTIOps
2021r. Ne65593

3. Ionoxenue «O pazpadotke padbounx miaaHoB u nporpamMm ['OYIIO «CeBMK»

Opranuzanus-pa3padoTurk: ['ocymapcTBeHHOE OIOJKETHOE 00pa3oBaTelIbHOE
YUPEKICHUE po¢heCCUOHAIBHOTO 00pa3oBaHUs ropoja CeBacromois
«CeBacTONOJIbCKUA MHOTONPO(MIBHBIN KOJUICK HMEHHM Mapinana HHXEHEPHBIX
BoMck A.B. I'enoBanmy.

Pazpabotuuk: npenogasarens Cugopona E.A.

Bnepsbie paccMoTpeHa u 0100peHa Ha 3aCelaHUM METOIMUYECKOTO 00bEeTMHEHUS
MaTeMaTUYECKUX U €CTECTBEHHO-HAYYHBIX JUCIUILINH

[IpoToxon Ne 1 ot «26» aBrycra 2025 r.

IIpencenarens MO HUcmannosa 2.0.

IlepeyTBep:kaeHa  BBe/leHa B JielicTBUE C K3MeHEeHUsIMU Ha 3aceganuu MO.
[TpoTokon Ne 1 ot «26» aBrycra 2026 r.
[Ipencenarens MO HNcemannosa 2.0.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIHIEOBPA3OBATEJIbHOTI'O IIPEIMETA «XUMMHUS»

1.1 Mecro y4eOHoro npeaMera B CTPYKTYpe OCHOBHOM
Npo¢ecCHOHATBHON 00pa30BaTeIbLHON IPOrPaMMBbI:

[Tporpamma o6Gmieo6pazoBarensHOoro yueonoro npeamera YIIB. 07 «Xummusi»
npeaHazHaueHa mia u3ydeHuss xumud B [BOVYIIO «CeBMK», peanusyromero
o0pa3oBaTeIbHyI0 POrpaMMy CpPEAHEro OOIIero oOpa3oBaHUs B IMpEeiax OCBOCHUS
OCHOBHOM  mpodecCHOHANIbHOW  00pa3oBaTENbHOM  MPOrpaMMmbl  MOJATOTOBKH
cneruanuctoB cpeanero 3seHa (IIIICC3) na 6aze ocHOBHOro 00111eT0 00pa3oBaHuUs 1O
CHELUATBHOCTSM:

08.02.01 CTpouTebCTBO U IKCILNIYATALMH 31aHUI U COOPYKEHUI,

08.02.13 MoHTaXk H IKCIUIyaTaUUsi BHYTPEHHUX CAHTEXHHYECKHMX YCTPOMCTB,
KOHIMIMOHUPOBAHUSA BO31yXa U BEHTHJISIIIUM,

08.02.14 DkcnuryaTanus ¥ 00CTy’KMHBAHHE MHOTOKBAPTHPHOIO I0MA,

20.02.04 IHo:xapHas 0€30NIACHOCTH

23.02.01, Opranu3anusi NepeBO30K M yIpaBJieHHe HA TPAHCIIOPTeE

23.02.07 Texnuuyeckoe 00CIy;KUBAHME U PEMOHT JBUraTeseil, CHCTEM M arperaros
aBTOMOOMJICH.

49.02.01 ®dusuyeckas KyJIbTypa

40.02.02 IIpaBooxpaHUTeJbHAS AEATEIbHOCTD

1o nMpodeccusiM:

08.01.28 MacTtep 0TI€eI0YHBIX CTPOUTEIbHBIX U IEKOPATUBHBIX PadoT,

08.01.29 MacTep m0 peMOHTY U 00CJTYKMBAHUI0O UHKEHEPHBIX CHCTEM KUJIMIIHO-
KOMMYHAJILHOT'O X031l CTBA,

23.01.17 Macrep mo peMOHTY M 00CJTYKUBAHUIO aBTOMOOUIeH

15.01.05 Cpapmuk (Py4HOH M YACTUYHO MEXAHU3MPOBAHHON CBAPKHU (HAILUIABKH))
20.01.01 IoxapHbIii

1.2 Iesin 1 IaHMPYeMBbIe Pe3yJbTAThI 0CBOCHHUS IpeAMeTa

1.2.1. Heab npeamera

@opMHUpOBaHUE y CTYAEHTOB XHMHYECKOM COCTABIISIIOIIEH €CTECTBEHHO-
HAy4YHOW KApTUHBI MHUpa KaK OCHOBBI TIPUHSTUA PEHICHUM B KU3HCHHBIX U
ITPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO NTOBECHUS B IPUPOIHOM CpELE.

3amaun JUCIUTUINHEL:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX
IPOLIECCOB M SIBJICHUM B OKPYKAIOLIECH Cpelie, LEJIOCTHOM HAy4YHOM KAapTUHBI MHDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUSA TMPOBOJUTH PACUYETHI MO XUMHUYECKUM (opmyrnam u
YPaBHEHUSIM XMMHUYECKUX DPEAKLMM, TUIAHUPOBATh W HWHTEPIPETUPOBATH PE3YJbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,



3) chopmupoBaTh HAaBBIKM TNPOBEACHUS XUMHYECKHX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOJIIOJIEHUEM TMpaBuUil OE30MacHOr0 OOpaIeHUs] C BEIIECTBAMU U
71a060paTOPHBIM 000PYAOBAHUEM;

4)  pa3BUTHh YMCHUS aHATM3UPOBATH, OIICHUBATH, TPOBEPSITH HA IOCTOBEPHOCTh
1 00001aTh HHHOPMAITHIO XUMHYECKOTO XapaKTepa U3 pa3INIHbIX HCTOYHUKOB,

5) cdopmupoBaTh  yMEHHsS ~ TPOTHO3UPOBATh  IOCICICTBHS  CBOCH
JESTEIbHOCTH U XUMHYECKHUX MTPUPOIHBIX, OBITOBBIX U IIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHpPOBATH TOHMMAHUE 3HAYMMOCTHU JTOCTH)KCHHH XMMUYECKOW HAYKH
Y TEXHOJIOTHH JIJIsl Pa3BUTHUS COIIMATBHOW M MTPOM3BOJICTBEHHOM cdep.



1.2.2. IInanupyembie pe3yJibTATHI OCBOCHHS 0011€00pa30BaTe/IbHON AMCHUILIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO

U Ha ocHoBe ®I'OC COO
Koa n Ils1anupyemMble pe3yJabTaThl OCBOCHUS TUCHMILIHHBI

HaMMeHOBaHUe

¢popmupyembIx Oo0mme JlucuunmHapHbIe

KOMIIEeTeHI M i

OK 01. B yacTu Tpya10BOro BOCIMTAHMSA: BJIaJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:

Bri6upath - TOTOBHOCTb K TpYyZdy, OCO3HAHHME IIEHHOCTH MAacCTE€PCTBa, | OCHOBOIIOJAralomMe  MOHSATHA (XMMUYECKUH  DJIEMEHT, — aToM,

Coco0bI TPYAOIIO0HE; JIIEKTpOHHAsE 000JI0YKa aTroma, S-, p-, d-dIEeKTPOHHBIE OpOUTAIH

pemieHust 3a1aq - TOTOBHOCTh K AKTUBHOH JEATEIbHOCTM TEXHOJOTMYECKOH u | AaTOMOB, HOH, MOJEKyNa, BaJeHTHOCTH, 3JIEKTPOOTPHIATENHEHOCT,

HIV’O(?CCCHOHMBH COIMANBHOM  HAMPABIEHHOCTH, CIIOCOOHOCTh MHMIMHPOBATh, | CTCNICHb OKHMCIICHMS, XMMHYECKas CBs3b, MOJNb, MOJIpHAas Macca,

ON ACATCILHOCTH | 1o pppoBaTh M CAMOCTOSITEIBHO BBITIOIHATH TAKYIO JIGATENBHOCTh; | MOJSPHBI 00bEM, YIICPOIHBIH CKeleT, (YHKUMOHAIbHAS IPYIIa,

HPUMEHUTCIIBHO | MHTEpeC K  pasimuHbIM  cepaM  IpodeccHOHAIbHOI | PAMKAN, W30MEPHs, H30MEPBI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH,

K pasitHbIM NIeATETbHOCTH, YIJIEBOJOPOIbI,  KHCIOPOA- M a30TCOIEp)KALlME  COEIUHEHHS,

ronTereTat OBJlajieHHe YHHBEPCATBHBIMH yYeGHBIMH T03HABATEJbHbIMH | OMOIOTHYECKH AKTHBHBIC ~BEIIECTBA (YIICBOBI, IKUPBI, OelKH),
NefcTBHSIME: MOHOMEp, TMOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

a) 0a30BbIe JJOTHYECKHE TeHCTBUSL:
- caMOCTOATENBFHO  (OpMYyITHpOBAaTH H
npo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

AKTYaJIM3UpOBATh

- YCTaHaBIMBATh CYIICCTBCHHBIH MPHU3HAK WM OCHOBAHUS IS
CpaBHEHUs, KTaccuUKauu u 00001IeH S

- ONpeneNATh MU JEATENbHOCTH, 3aJaBaTh IapaMeTpbl |
KPUTEPUH UX TOCTUIKEHUS,

- BBISABJISATH 3aKOHOMCPHOCTHU u
paccMaTprUBACMBIX ABJICHUAX,

BHOCHTbH KOPPEKTHBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3yIBTATOB IEIIAM, OIIEHUBATH PUCKH TTOCIIEICTBHMA AEATETHHOCTH;
- - Ppa3BuBaTbh KPCATHUBHOC MBIIIJICHUEC ITPU PCIICHUHN KU3HCHHBIX
npodaem

0) 6a30BbIC HCCIICIOBATCIILCKUE ICHCTBHS:

- BJIAICTh HABBIKAMHU y‘Ie6HO-HCCHe}IOBaTeJ’IBCKOI7[ u HpOCKTHOﬁ
JICSITENIBHOCTH, HABBIKAMU Pa3peIeHus! MPooIeM;

- BBIABJISTH MPUYNHHO-CIICICTBEHHBIC CBSI3M U aKTYaJIU3UPOBATH
3aaa4y, BbIABUT'aTh TUIIOTE3Y €€ PCIICHUA, HAXOANUTh apryMCHTBIL
JUTS IOKA3aTeIbCTBA CBOMX YTBEPIKICHHIA, 3a/1aBaTh TapaMETPHI U
KPUTEPHHU PEIICHHUSI;

IIPOTHUBOPCHUA B

COCIMHCHHUS, KPUCTALTHYECKAs PEIIECTKA, TUIIBI XUMHUYECKUX PEaKInid
(OKUCIUTETHFHO-BOCCTAHOBUTENBHBIC, JK30- U  SHIOTEPMHUYECKUE,
peakiuu MOHHOTO OOMEHa), pacTBOpP, JIEKTPOJHTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTHYECKAST JTUCCOIUAIINS, OKHCIUTEIh, BOCCTAHOBHTEINb,
CKOPOCTh XMMHYECKOW PEAKITUH, XUMHUIECKOE PABHOBECHE), TCOPUH U
3aKOHBI (TEOPHs] XUMUIECKOTO CTPOCHHUS OPTaHMYECKUX BemiecTB A.M.
Bytneposa, Teopus 3JIEKTPOTUTHIECKOM JIMCCOLIMAINH,
nepuoandeckuii 3akoH /(.M. MeHneneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHUECKUE
CBEIICHUSA O CBOWCTBAaX, COCTaBe, IIOJYYCHHMH ¥ 0OE30MacHOM
WCIIOJIb30BAaHUU  BKHEHUIINX HEOPTaHWYECKUX W  OPraHUYECKUX
BEIECTB B OBITY U IPAKTHYECKOM JACSITEITLHOCTH YEIOBEKA;

YMETh BBIABIATH XapaKTEpPHBIC MPU3HAKH U B3aMMOCBI3BU3YUCHHBIX
MOHSTUHN, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS IPU

ONUCAaHUU CTPOCHUSA M CBOICTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB W WX NPEBPAIICHUHN; BBIIBIATH B3aUMOCBS3b XUMHUYECKHX
3HAHUM c MMOHATHUIMH u MIPEICTABICHUSMHA TIPYTUX
€CTECTBEHHOHAYUYHBIX [IPEIMETOB;

- YMETh UCMHOJIB30BATh HAMMEHOBAHUSI XUMHUECKUX COCTUHEHUN
MEXIYHApOJAHOTO COK3a TEOPETHYECKOW W NPUKIAJHON XUMHUU U




- aHAJIMU3UPOBATH MOJYUYCHHBIC B XOJIC PEUICHUS 3aa4l
pe3yabTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb NIEPEHOCUTDH 3HAHUS B O3HABATCIHHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEACSITeTFHOCTH;

- YMETb HHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIC UJICH, IIpE/jIaraTh OPUrHHAIBHBIC TTOIX0 b
U pelICHHUS;

- CIOCOOHOCTH UX HCIIOJIb30BAaHUA B ITO3HABATEILHON U
COLMAJIbHOW MPaKTUKE

TPUBHAIBHBIC HA3BaHUS BAXKHCUIIMX BEINECTB (STHIICH, AallCTUJICH,
rmnepuH, (eHon, Qopmanbaerua, yKCycHas KHCIIOTa, TIIHIWH,
yrapHBI{ Ta3, YIIEKUCIBIA Ta3, aMMUaK, raiieHas U3BeCThb, HerameHas
WU3BECTh, TUTHhEBAs COAa HM  JIPYTHX), COCTaBIATH  (OPMYJIBI
HEOPTaHWYECKUX M OPTraHMYeCKHX BEIIECTB, YPaBHEHUS XUMHUYECKUX
peakiuii, OOBACHATP WX CMBICI; MONTBEPXKIATh XapaKTEepPHbBIE
XMMHMYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIUMH IKCIIEPUMEHTaAMU
Y 3aMHCSIMU YPaBHEHUN XUMHUUECKUX PEaKIUi;

- YMETH yCTaHaBIUBATh MIPUHAUIKHOCTh  HM3YYEHHBIX
HEOpPraHWYECKUX U OPraHWYECKHUX BEIECTB K OINpEeNeHHBIM KilaccaM
U TpynmaM COeAMHEHUH, XapaKTepu30BaThb MX COCTaB M BaKHEUIIMe
CBOICTBA; OIpENeNiaTh BHIb XUMHYECKHX CBsi3el (KOBaJeHTHasd,
WOHHAsA, METAJUINYECKas, BOJOPOAHAS), THIBl KPUCTAIUTHYECKUX
PEIIETOK BEIIECTB; KIaCCUPUINPOBATh XUMUYECKUE PEAKIINH;

- chopMHUPOBaTh MPENCTABICHUS: O MaTepUaIbHOM EINHCTBE
MHUpa, 3aKOHOMEPHOCTSIX M MI03HABAEMOCTH SIBJICHHUI MTPUPOJIBI; O MECTE
YW 3HAYEHWU XUMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJH B
00ecrieYeHn YCTOHYMBOTO pAa3BUTHSL 4YeJIOBEYECTBA: B PpEIICHUH
MPOOJIEM IKOJIIOTHIECKOH, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
B Pa3BUTHUH MEIUIIMHBI, CO3JaHUU HOBBIX MATEpHUAIOB,  HOBBIX
HMCTOYHUKOB SHEpPruH, B o0ecrieyeHur  palMoOHATLHOTO
MIPUPOJIOTIONH30BaHNSA, B (OPMUPOBAHUHM MUPOBO33PEHUS H  OOIIEi
KyJbTYpbl YeIIOBeKa, a TaKke

OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JIOPOBBIO H
MIPUPOJTHON Cpe/IE;

- BIIQJIETh CHCTEMOW XWMHUYECKHX 3HAaHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralonfe MOHATHS (JOMOJHUTEIHHO K CHUCTEME IOHATHIM
0a30BOro YpOBHS) - U30TOIIbI, OCHOBHOE U BO30YXKIICHHOE COCTOSHHE
aToMa, THOpHUIM3aIKs aTOMHBIX OpOHTaiei, xumudeckas cBsa3b (" " u
"' KpaTHBIE CBSI3W), MOJIIPHAsI KOHIIEHTPALUs, CTPYKTypHast hopmyIia,
n3oMepus

- (cTpykTypHast TeoMeTrpuueckas (IHUC-TPAHC-U30MEPHS), THUIIBI
XUMHYECKUX peakuii (roMo- U TeTEepPOreHHbIe, O0paTuMble U
HeoOpaTuMbie), pacTBOPHl  (MCTUHHBIC, JIHCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTHJIPATHI, CTENEHb IMCCOIMAINN, JJIEKTPOJIN3, KPEKHHT,
PUQOPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE
3HaHUS, JIe)KAI[e B OCHOBE MOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH
XMMHYECKUX SIBICHUH, COBPEMEHHbIE TPEACTABICHHUS O CTPOEHHUH




BEIICCTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaMOJIEKYJISIPHOM YPOBHSIX;
IIPEICTaBICHUS 0 MeXaHu3Max XUMUAYECKUX peakuui,
TEPMOIMHAMUYECKAX W  KHHETHUYECKUX  3aKOHOMEPHOCTAX  HX
MNPOTEKAaHUS, O XUMHYECKOM PpaBHOBECHH, AWCIEPCHBIX CHCTEMaXx,
(bakTonOrnyeckue CBEACHUS O CBOWCTBAX, COCTaBe, IOJNyYCHUU H
0e30I1aCHOM  HCIIOJb30BAHMM  BAXHEHWIIMX  HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB B OBITY M TPAKTHUECKOH JeSTEIHHOCTH
YeJoBeKa; OOMIMX HayYHBIX MPUHLUIAX XMMHYECKOTO IMPOU3BOJCTBA
(Ha mpuMepe NPOM3BOACTBA CEPHOM KHUCIOTHI, aMMMaKa, METAHOJA,
nepepadoTKu HePTH);

- YMETH NPOBOAUTH PACUCTELI 10 XUMUYCCKUM (bOpMYJ'IaM u
YPaBHEHHUSM XHMMHYECKUX PEAKUUH C HCIIOIb30BaHHEM (PH3MUECKUX
BemuuuH  (Maccel, oOBeMa Ta3oB, KOJIMYECTBA  BEIIECTBA),
XapaKkTepu3YIOIINX BEHIECTBA C KOJIMYECTBEHHOUN CTOPOHBI: PAacdeThl
10 HAXOKACHUIO XUMHYECKOH (hopMyIibl

BEIIECTBA; pacueThl Macchl (00BbeMa, KOIMYeCTBa BEIIECTBA) MPOTyKTa
peaKiuu, ecii OJHO W3 MCXOJIHBIX BEIIECTB JIaHO B BHJE PacTBOpa C
ONpPEAETIEHHON MacCOBOM OJIENH paCTBOPEHHOIO BEILIECTBA WK JAaHO B
M30BITKE (MMEET MPUMECH); pacdeThl MacCOBOW WM OOBEMHOW HONH
BBIXOJa MPOAYKTa PEaKIUH; pacdeThl TeroBoro 3ddekra peakuui,
00BEMHBIX OTHOIIIEHHI Ia30B;

- YMETh BBIBISITH XapaKTEpPHbIE MPHU3HAKM W B3aUMOCBS3b
W3yUYCHHBIX MOHATHH, NPUMEHATH COOTBETCTBYIOIIME MOHSATHA IIPH
OIMMCaHUU CTPOCHUA U CBOMCTB HCOPraHMYCCKUX W OpPraHUYCCKUX
BEIIECTB M HUX NPEBPAIICHHI; BBIBIATH B3aMMOCBS3b XHMHUYECKUX
3HAHUH C TMOHATHSMHU W HPEACTaBICHUSIMU APYTHUX HPEAMETOB [UIs
Ooiee OCO3HAHHOTO TOHMMAHWSA W  OOBSCHEHUS  CYI[HOCTH
MaTcpuruaIbHOIO CIHUHCTBA MHpa; HCII0JIB30BaTh CHUCTEMHBIC
XUMHAYECKUE 3HAHWS JUIS OOBSCHEHHS M NPOTHO3UPOBAHHUS SIBJICHUH,
HAMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMETHb UCHOJIB30BAaTh HAMMCHOBAHUA XUMHNYCCKUX COC}II/IHeHI/Iﬁ
MEXIYHApOIHOTO COI03a TEOPETHYECKOH M NPUKIAAHOM XUMHH H
TpPUBHANIbHBIC HA3BAHMUS BEILECTB, OTHOCSIINXCS K U3yYEHHBIM KJlaccam
OpTraHNYCCKUX u HEOPraHn4eCKux COCHHHCHHﬁ; HCIIOJIB30BaTh
XMMHYECKYI0) CUMBOJIHKY JUISI COCTaBIICHHs (POPMYJI HEOPraHUYECKUX
BEIIECTB,  MOJEKYIAPHBIX M  CTPYKTYpHBIX  (pa3BepHYTHIX,
COKpAIllEHHBIX W CKEJETHBIX) (OPMYJI OpPraHUYEeCKUX BEIECTB;
COCTAaBJIATH YpPaBHCHUA XHUMHUYCCKUX peaKHI/Iﬁ U pacCKphIBaTb HX




CYIIHOCTb: OKHUCIIUTEIbHO- BOCCTAHOBUTENBHBIX PEaKLIUi IOCPEICTBOM
COCTaBJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIUi; peaKiiii HOHHOTO
o0OMeHa MyTeM COCTABICHMS MX TMOJHBIX M COKPALIEHHBIX MOHHBIX
YpPaBHEHUH; peaxkuui TUJIPOIIN3a, peakuui
KoMIIIeKcooOpazoBaHus (Ha TpUMepe THAPOKCOKOMIIICKCOB

MHKA ¥ aJIOMHHES); TOATBEPXKAAaTh XapaKTepHbIe XHMHUYECKHUE
CBOICTBA BELIECTB COOTBETCTBYIOIMMH 3KCIIEPUMEHTAMU U 3AMHUCSIMHU
YpaBHEHUN XMMUYECKUX PEAKLIUN;

- YMETh KJIAacCU(UINPOBATh HEOPTaHWMYECKHE M OpPraHUYEcKHe
BEIIECTBA M XHMHUYECKHE PEaKLUUH, CaMOCTOATEIbHO BBIOMpAThH
OCHOBAHHUS ¥ KPUTEPHUH IJIsl KIACCU(PHUKALUN H3YYaeMbIX XHMHUYECKUX
00BEKTOB; XapaKTepU30BaTh COCTaB W BAKHEWIITNE CBOICTBA BEIIECTB,
MIPUHAJUICKAIINX K OIMPENeICHHBIM KJIacCaM W TPYIIIaM COeIWHEHHHA
(mpocThle BeleCcTBa, OKCHJbI, THAPOKCHUIBI, COJH; YIJIEBOIOPOJBI,
MpOCThIe A(QUPHI, CIUPTHI, (PEHOIBI, ANBIETH/IBI, KETOHBI, KapOOHOBEIE
KHCIIOTHI, CIIOKHBIE 3(UPBI, )KUPHI, YTIEBOBI, AMUHBI, AMUHOKHCIIOTHI,
OeJKW); TPUMEHATh 3HAHUS O COCTaBE W CBOMCTBaxX BEHIECTB IS
9KCIIEPUMEHTAIBHOM MIPOBEPKHU TUIOTE3 OTHOCHUTEILHO
3aKOHOMEPHOCTEU POTEKaHUs XUMUYECKUX peakuuii u
MIPOTHO3UPOBAHHUS BO3MOKHOCTEH MX OCYILIECTBICHUS;

- YMETb MTOATBEPKIATh Ha KOHKPETHBIX IIPUMeEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKHUX COEIUHEHUI
OT KPaTHOCTH W TWMa KoBajeHTHOW cBs3u (" " m ""), B3auMHOrO
BIUSHUS aTOMOB W TPYNII aTOMOB B MOJEKyJaxX; a TaKkKe OT
OCOOCHHOCTEW pealu3alliil Pa3UYHbIX MEXaHHW3MOB TPOTEKaHWS
peaKkLuii;

- YMETh XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM ¥ BO30YXIEHHOM COCTOSHMM) M HMOHOB XHMHYECKUX
snemeHToB 1 - 4 mepuogoB Ilepumonmueckoit cuctemsr J.U.
MeHneneeBa U UX BAJICHTHBIE BO3MOKHOCTH, UCIONB3YS MOHATHA "S",
"p", "d-anexTponHbIe" OpOUTANTH, SHEPTETUIECKIE YPOBHH;

OOBSICHATh  3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX MU COCTMHEHUH 110 MeproJaM U rpyniam;

OK 02.

Hcnonws3oBaThb
COBpEMEHHBIE
CpEeICTBa MOKCKa,

B 06.1acTH IEHHOCTH HAYYHOTO MO3HAHUSL:

- c(hOpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pa3BUTHS HAayKH H OOIIECTBEHHOU
TIPaKTHKH, OCHOBAaHHOTO Ha JAaore KYJIBTYD,

- YMETb IUIAHUPOBATh U BBIIIOJIHATh XUMUYECKUNA HKCIIEPUMEHT

(mpeBparieHust OpraHM4ecKrX BELIECTB [P HAarpeBaHUH, MOJTyUCHUE
STWIEHA W H3YYEHUE €ro CBOMCTB, KAaYECTBEHHBIC pPEaKkLMH Ha
aNbJIErUIbl, KpaxMall, YKCYCHYIO KHUCIOTY; N€HATypauus OeNKOB MpH
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aHanm3a u
WHTEPIIpETAIIH
nHPOpPMALIUH U
HHPOPMAITHOHHBI
€ TEXHOIIOTHH
JUTSL BBITIOJTHEHUS
3aja4
npoecCuoHaIbH
O 1eATETbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIETYPHOM
MUDE;
- COBEPIICHCTBOBAHUE SI3BIKOBOW M YMTATEIBCKOU KYJIbTYPBI KaK
CpeJIcTBa B3aUMOJICHCTBHS MEXTY JIFOJbMHU M TIO3HAHUS MUPA;
- OCO3HaHHWE IICHHOCTH HAYYHOH JeSITEeNbHOCTH, TOTOBHOCTh
OCYIIECTBISTh MPOCKTHYIO U UCCIIEIOBATENLCKYIO JCATEILHOCTD
WHIWBUIYAIBHO U B TPYIIIIE;
OgJiajieHHe YHUBEPCATbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH
AeHCTBUAMM:
B) padoTa ¢ undopManmeii:
- BJIAJICTh HABBIKAMHU MOJIyYCHHUS WH(POPMAIMK M3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISITH MOWCK, aHAIIN3,
CHUCTEMATH3aIlUI0 M HMHTEPIPETANNI0 WHPOPMAIUK PA3TUIHBIX
BUJIOB ¥ (hOPM MPEICTABIICHUS;
- Co3[aBaTh TEKCThl B pPa3IMYHBIX (QOpMaTax C yYETOM
Ha3HAYCHUsS MHQOpPMAIMM M IIEJICBOH ayJUTOPUH, BhIOUpast
ONTUMAJIBHYIO ()OPMY MPEIICTABJICHUS U BU3yaIU3aI1H;
- OLICHUBAaTh JOCTOBEPHOCTh, JICTUTUMHOCTh WH(pOpMAIIVH, €€
COOTBETCTBHE ITPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;
- WCTIOJIB30BaTh CpeacTra MH(OPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B PENICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX W OPraHU3alMOHHBIX 3a/1ad C COOJIIOICHUEM
TpeOOBaHUI IPrOHOMHUKU, TEXHUKH OC30MaCHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPABOBBIX U ATHYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;
- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI HH()OpMAIINH,
MHPOPMAITUOHHON O€30MACHOCTH JINYHOCTH;

HarpeBaHWH, LBETHbIE peakuuyd OEJKOB; MPOBOIUTH PEAKLNHU
HOHHOTO O0OMEHa, ONpeAesITb Ccpely BOAHBIX PAacTBOPOB,
KayecTBEHHbIE peaklny Ha cynbdaT-, KapOOHAT- U XJIOPHI- AHUOHBL,
Ha KaTHOH aMMOHHUSI; PEIIaTh SKCIIEPUMEHTAIbHBIC 334 TI0 TeMaM
"Mertannsl" 1 "HemeTanasl") B COOTBETCTBUU C NMpaBUJIaMU TEXHUKH
0C30IacCHOCTH TIPH OOpAIMIEHHUH C BEIIeCTBAMH W J1a00PaTOPHBIM
0o0OpyIOBaHMEM;  MNPEACTABIATH  PE3yJIbTaThl  XUMHUYECKOI'O
JKCIEpUMEHTa B (OpME 3amuch YpPaBHEHHH COOTBETCTBYIOLIMX
peaknuii 1 GOpMYIHPOBAThH BEIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

- YMETh aHAIM3UPOBATh XMMUYECKYIO HH(POPMALIUIO, TOTyYaeMytO
U3 Pa3HbIX HCTOYHUKOB (CPEIACTB MAaccOBOW HH(POPMALMHU, CETh
WnTepHet u qpyrue);

- BJIaJeTh OCHOBHBIMU METOAAMH HAy4YHOI'O IO3HAHUS BEILECTB U
XMUMUYECKUX SIBICHUH (HAOMIOAE€HHE, HM3MEPEHUE, 3KCIEPUMEHT,
MOJIETTUPOBAHUE);

- YMeTb NPOBOAWUTH PACUYETHl IO XUMHUYECKUM (QopMylramM H
YPaBHEHUSIM XUMHUYECKUX PEAKIUH C UCTIOJIL30BAaHUEM (H3HMUECKUX
BEJIMUYMH, XapaKTePU3YIOIINX BEIIECTBA C KOJINYECTBEHHOM CTOPOHBI:

Maccel, o0OBbeMa (HOpDMaJbHBIE YCJIOBHUS) Ta30B, KOJHYECTBA
BEIIIECTBA;, WCIIOJH30BATh CUCTEMHBIC XHMHWUYECKUE B3HAHUS IS
MPUHATHUS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsIX,
CBSI3aHHBIX C BEIIECTBAMH U HX

MIPUMEHEHUEM;

- YMETh  CaMOCTOSITEJIbHO  IUIAHUPOBaTh U MPOBOJUTH
XUMHYECKHH

OKCIEPUMEHT (MOJIYyYeHHE W W3YYCHHE CBOWMCTB HEOPTaHUYCCKUX U
OPraHHYeCKUX BEIIECTB, KAUCCTBEHHbIC PEAKIUH YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOJCOICPHKAIINX OPraHUYECKUX BEILIECTB,
pelIeHHe  IKCIEPUMEHTAIbHBIX  3a7ad [0  PACHO3HABAHHIO
HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB) C COOIOACHUEM IPaBUII
Oe3onmacHoro  oOpaleHWss C  BEIIECTBAaMH U J1TaOOpaTOPHBIM
obopynoBaHueM, (HOPMyYJIUPOBATH 1IEJIU HCCIECIOBAHMS, TIPEIOCTABIISTH
B pa3nUuyHOil (opMme pe3ybTaThl 3KCIEPHMEHTa, aHAIU3UPOBATh H
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYIICCTBJIATH HeJIeHaHpaBHeHHBIﬁ MONCK XUMHUYECKOMN
WHPOPMAIIUK B PA3IUYHBIX UCTOYHHKAX (HaydHasi M y4eOHO- HaydyHas
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JUTepaTypa, CpeICcTBa MaccoBod wuHpopmanuu, ceth MHTepHeT u
JIpyTHE), KPUTHYECKH aHaJIM3UpOBaTh XUMHUYECKYIO0 WH(OpMAIHIO,
nepepadaThiBaTh €€ U UCIOJIh30BaTh B COOTBETCTBUU C TIOCTaBJICHHOM
y4eOHOI 3aauei;

- BJIAJIETh CUCTEMOW 3HAHMA O METOJAX HAy4YHOrO IO3HAHUS
SBIIEHUI TPUPOJIBI, WCIOIB3YEeMBIX B ECTECTBEHHBIX HayKax U
YMEHUSAMH TPUMEHSITH O3TH 3HAHUS TMPU  IKCIEPUMEHTAIBHOM
KCCIIEMOBAHUHN BEIIECTB M IS OOBICHEHUS XUMHYECKUX SIBIICHHH,
MMEIOIINX MECTO B MPHUPOE MPAKTHUCCKON JCATEIHPHOCTH YeJIOBEKa U
B IIOBCEHEBHON KU3HU,

OK 04.

O¢ddexTuBHO
B3aMMO/ICHICTBOBA
Th ¥ paboTaTh B
KOJIJICKTHBE U

-  TOTOBHOCTH K
CaMOOTIpeIeIIEHHIO;
-OBJIaJICHUC HABBIKAMH Y4€OHO-HUCCIICIOBATEIBCKON, IPOCKTHON U
COIIMAILHOM JeSITEIIbHOCTH;

CaMOpPAa3BUTHUIO, CaMOCTOATCIIBHOCTH U

- YMETh MJIAHUPOBATh U BBIIOJIHATh XUMUYECKHUM SKCIIEPUMEHT
(mpeBpallieHUs] OPraHUYECKHX BEILIECTB MpPU HarpeBaHUU, MOJIy4YeHHE
STHJIEHA W UW3Yy4YEHHE €ro CBOMCTB, KAueCTBEHHBIE peakIUu Ha
aNbJEeTUABl, KpaxMmall, YKCYCHYIO KHCIIOTYy; IeHaTypauus OEJKOB IpH
HarpeBaHUM, [[BETHBIE PEAKLH OCJIKOB; MPOBOIUTH PEAKLUH HOHHOTO

OBnanenue YHUBEPCATbHBIMM  KOMMYHUKATHBHBIMH

KOMaHJIE NeficTBASMME: oOMeHa, OompeneNsiTh Cpedy BOAHBIX PACTBOPOB, KadeCTBCHHBIC
~ ) peakiuu Ha cyibdar-, KapOoHAT- M XJIOPHUJ- AHUOHBI, HA KATHOH
0) coBMECTHAR AEATELHOCTS: o aMMOHUSL; pellaTh 3KCIEPUMEHTAIbHBIE 3aaul o TeMaM "MeTtamis"
- IMOHUMATh 1 UCIIOJIB30BaTh NPCUMYIIICCTBA KOMaHAHOU U "H "
I/IH,HPIBPI,I[yaHBHOfI pa60TLI' u E€MCETaJlJIbI ) B COOTBETCTBHMU C

b
_ IPMHUMATH 11eJTH COBMECTHOM JIEeSITeTLHOCTH, OPraHH30BbIBATH nmpaBujiaMyu TCXHUKHN 6C3OHaCHOCTI/I npu 06paH16HI/II/I C BCIIECCTBAMHU U
Y KOOPAMHHPOBATH ACUCTBUS 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH 1260paTopHEM oopyzoBaHmeM; TpEACTABIATE — PESyJILTATEI
JEUCTBUH, PACIPENEINATH POJIU C YUETOM MHEHUM YYACTHUKOB XUMHHCECKOTO 3KcnepHMeuH T@a B QopMe 3amMcH - ypaBHeHWil
0BCYIaTh Pe3yITbTaTH COBMECTHOI PaGOTHI; COOTBETCTBYIOIIMX peakiuid W (OPMYJIMPOBATh BBHIBOJBI HAa OCHOBE
b
- KOOPJMHHUPOBATH U BBITIONHATH pabOTy B yCIOBUSX PEANBHOTO, ITHX Pe3yJIbTaToB, .
BHPTYATHHOTO M KOMGHHHDOBAHHOTO B3AHMOJICHCTRHSE -yMeTb CaMOCTOSTENIbHO IUIAHUPOBATh M TPOBOJIUTH XUMHYECKHH
9 v}
_ OCYIIECTBIIATH TIO3UTHBHOE CTPATEINUYECKOE MOBEICHHE B OKCIICPUMCEHT (nonyquI/Ie U HM3Yy4YCHHUC CBOHMCTB HCOPraHUMYCCKUX U
Pa3NUYHBIX CUTYALUSIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHHE, OPTaHMHCCKIX  BCIICCTB, KAUCCTBCHHRIC PCAKLMHM  YIJICBOAOPOIOB
6bITh MHULEATUBHBIM Pa3IMYHBIX KJIACCOB M KHCJIOPOJCOACPIKAIINX OPraHMYECKUX BEIIECTB,
OgnazieHne yHUBEPCAJIbHBIMU PEryJIATUBHBIMU JCHCTBUAMU: T) PCIICHHE — SKCHCPHMCHTATIBHBIX  3a]ad [0 pacrloSHABAHMIO
NPUHATHE Ce6st 1 IPYTHX JTO/eii: HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB) C COOIOJIEHHWEM MpaBUII
- NPHHWMATh MOTHBBI 1 APTyMEHTBI APYTHX JO/ICH TIPH AHATH3E Oe3onmacHoro  oOpaleHWss C  BEIIECTBAaMH U J1TaOOpaTOPHBIM
PE3YJIBTATOR AESTETHHOCTH, o0opynoBaHueM, (GOPMYIHPOBATh LIEIH UCCIIEAOBAaHUS, TPEAOCTABIIATD
b v
- NpH3mABATH CBOE MPABO M MPABO PYTHX JEONICH HA ONIHGKIL B pa3nMu4YHON (Qopme pe3yibTaThl IKCIEPUMEHTa, aHAJIM3UPOBATH U
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C TIO3HIIUH JJPYTOTO OLCHHBATL HX N0CTOBCPHOCTE,
YeJI0BEKa;
OK 07. B 001a¢TH 3K010TrMYeCKOr0 BOCTIMTAHMSA: - cOopMHPOBaTh MPEJCTABICHU: O XUMUIECKOM COCTaBISIONICH
CopeiicTBOBaThH - C(I)OpMI/IpOBaHHOCTL 9KOJIOTUYECKOU KYyJIbTYpbI, IIOHMMAaHHE eCTeCTBeHHOHaquOfI KapTUHbI MHpaA, pPOJHU XUMHUU B MNO3HAHHUU
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COXPaHEHHIO
OKpY>Karolen
cpepl,
pecypcocoepex
CHHUIO,
NPUMEHSTh
3HaHUs 00
U3MEHEHUH
KITMMAaTa,
TIPUHIIHTIBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,
3¢ (deKTUBHO
JIEICTBOBATh B
Ype3BbIYANHBIX

CUTyalusax

BIHMSHYS COLMAIBHO-DKOHOMHYECKUX TIPOLIECCOB HA COCTOSTHHE
OPUPOAHOM W COLMANBHOW Cpelbl, OCO3HaHWE TII00aIBLHOTO
XapakTepa SKOJIOTHUECKUX MPo0dIieM;

- IJIAHUPOBAHME M OCYILECTBICHUE NECUCTBUM B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAaHMA LEJIed YCTOMYMBOIO PAa3BUTHUSA
YEJI0BEYECTBA,;
aKTHBHOE  HEMPUATHE
OKpY2KaIOILEH Cpere;

YMEHHE IPOrHO3UPOBATH HEOIArONPHUATHBIE SKOIOTUIECKUE

MOCTEACTBUS NPEANPUHUMAEMBIX I€UCTBUN, IPEAOTBpAIATh UX;

- pacluupeHue OIIBITA JIEATEIBHOCTH 3KOJOTHYECKON

HaIPaBIEHHOCTH;

- OBJaJicHHE HaBBIKAMH yueOHO-HCCIIeI0BATEIbCKOM,

MPOEKTHOW U COLMAIIBHOM JIEATEIbHOCTH;

JICUCTBUNA,  TMPUHOCAIIUX  Bpen

SIBIICHUHA TPUPOJABI, B (OPMUPOBAHWUM MBIIUICHUS M KYJIBTYPHI
JWYHOCTH, e¢ (DYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOJUMOU st
PEUICHUs TMPAKTUYCCKHX 33a7]a4 M DKOJOTUYCCKH OOOCHOBAaHHOTO
OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOIHON CpeIe;

YMETh  COONIIO[IaTh  TpaBWIA  JKOJOTHYECKH  IEIeCO00pa3HOTo
MOBEJICHUSI B OBITY M TPYAOBOW JICSATENHHOCTH B IENSX COXPAaHCHHS
CBOCTO 3JIOPOBbS M OKpYXarollled NPUPOIAHONH CpElbl; YYHUTHIBAThH
OTMAaCHOCTh BO3JCHCTBHS Ha IKUBBIC OPTraHU3MBI ONPEACICHHBIX
BEIIECTB, IMOHWMAs CMBICH TIOKa3aTelsl TMPENeTbHOU JIOMYCTHMOU
KOHIICHTPAIUH;

- YMETb IPOTHO3MPOBATh, AaHAIU3UPOBaTL M OLICHUBATH C

MO3UIIIHA
DKOJIOTHYECKOH 0€e30I1aCHOCTH IMOCJIEICTBUA OBLITOBOM u
MPOU3BOACTBCHHON  JIEATCILHOCTH  4YEJIOBEKa, CBSI3aHHOH c

nepepaboTKOW BEIECTB; HWCIIONB30BATh TOJYYSHHBIE 3HAHHS IS
MIPUHATHS TPAMOTHBIX PEIIeHH MPOoOJIeM B CHTYaIlWAX, CBSA3aHHBIX C
XUMUEH;

- YMETb OCO3HaBaTb OMNACHOCTb BO3JEHCTBUS Ha KUBBIE
OpraHu3Mbl OIPEACICHHBIX BELIECTB, MOHHMMAas CMBICI IOKa3aTess
MpEeAEIbHON NONMyCTUMOM KOHUEHTPALMH, W TOSCHATh Ha MpUMEpax
CIOCOOBI YMEHBIIICHHUS U MPEIOTBPAIICHUS UX BPEIHOIO BO3JCHCTBHS
Ha OpraHu3M YeJIOBEKa.
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Ilepeuens popmupyembIx NpodeccHOHATBHBIX KOMIETEHUMA H JHYHOCTHBIX Pe3yJ1bTATOB NPOrpaMMbl BOCIIUTAHMS S

o crnenuuaJibHOCTHAM:

08.02.01 CTpOMTEJBCTBO U IKCILIYATAUMS 30AHUNA M COOPYKECHHH,

Kon DopmupyemMblie NPo(pecCHOHATbHBIE KOMIIETEHIHH

IIK 1.1. [TonGupars HauOosiee ONTUMANbHBIE PEUIEHHUS M3 CTPOUTENBHBIX KOHCTPYKUMH M MaTepualioB, pa3padaThlBaTh Y3Jbl U JETAIH
KOHCTPYKTHBHBIX 3JIEMEHTOB 3/1aHUI U COOPYKEHUN B COOTBETCTBUU C YCIOBUSMHU JKCIUTYaTallUX U HA3HAYCHUSMU

IIK 1.2. BBInoHATE pacyeThl 1 KOHCTPYUPOBAHHUE CTPOUTEIIBHBIX KOHCTPYKIIUMA

IIK 2.3. [IpoBoUTH ONIEpaTUBHBIM  y4eT 00BEMOB BBINOIHAEMBIX pabOT M pacXxoJ0B MaTepHaIbHBIX PECYPCOB;

IIK 3.3. ObecnieunBaTh BEJICHUE TEKYIIEH U UCIIOJIHUTENBHON JOKYMEHTAIMU IO BBIIOJIHAEMBIM BHJIaM CTPOUTENILHBIX padoT;

Kon HaumeHoBaHHe JIMYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Haronuii cedsi rpakJaHUHOM U 3alIUTHUKOM BEJIMKOM CTpaHbl.

JIP 2 [IposABIAOINN aKTUBHYIO TPaKJAHCKYIO IO3MLMIO, JTEMOHCTPUPYIOUIMM HPUBEPKEHHOCTh IPUHILMINAM YE€CTHOCTH, IOPSAIOYHOCTH,
OTKPBITOCTH, YKOHOMUYECKN AKTUBHBIA M YYaCTBYIOIIMHA B CTYACHYECKOM M TEPPUTOPUATIBHOM CaMOYIIPABIECHHUH, B TOM YHUCIIE Ha
YCIOBUAX 1I0OPOBOJILYECTBA, IPOAYKTUBHO B3aMMOJICHCTBYIOUIMHA U YYaCTBYIOIIUI B JESITEIbHOCTH O0IIECTBEHHBIX OPraHU3aIHil.

JIP 5 JIeMOHCTpUPYIOIIUNA MPUBEPKEHHOCTh K POJIHOM KYJIbTYpE, UCTOPUUYECKOM MaMATH Ha OCHOBE J0OBU K Poaune, pogHoMy Hapoay,
MaJIO pOAMHE, IPUHATHIO TPAAULIMOHHBIX LIEHHOCTE MHOTOHALIMOHAIBHOIO Hapoaa Poccuum.

JIP 6 [IposBnsromnid yBaK€HUE K JIIOAAM CTapLIEro IOKOJEHUS M TOTOBHOCTh K YYacTHIO B COLMAIBHOM IMOJAECPKKE M BOJIOHTEPCKHUX
JBUKCHUSIX.

JIP 7 Oco3Haronmii MPUOPUTETHYIO LEHHOCTb JMYHOCTH YEIOBEKA; YBAXKAIOIIUKA COOCTBEHHYI0 M UYXKYH0 YHUKAIbHOCTb B Pa3IMYHbBIX
CUTYallUsiX, BO BceX (popmax M BUAAX EATEIbHOCTH.

08.02.13 MoHTAaX M IKCITYaTAIMS BHYTPEHHUX CAHTEXHUYECKHX YCTPOHCTB, KOHAMIMOHNPOBAHNUS BO3/1yXa U BEHTWISIIIUM,

Kon Dopmupyemsbie NPohecCHOHATbHbIE KOMIIETEeHIUU

K 1.2. BrINOIHATE pacyeTsl M KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKINN

IIK 2.3. [IpoBOIUTH ONEpaTUBHBIM  y4eT 00BEMOB BBIMOIHAEMBIX pabOT M pacxoJ0B MaTepHAIbHBIX PECYPCOB;

Kon HanMeHOBaHHe THYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Hamwii ce0s rpakIaHMHOM W 3alIUTHUKOM BEJIMKOM CTPaHBI.

JIP 2 [IposiBnsArOIINNA aKTUBHYIO TI'PAXKIAHCKYIO MO3ULUIO, JEMOHCTPUPYIOIIUN NPHUBEPKEHHOCTh MPUHIMUIIAM YECTHOCTH, IMOPSIAOYHOCTH,

OTKPBITOCTH, SKOHOMHYCCKHU aKTUBHBIA U y‘-IaCTByIOIJ_II/Iﬁ B CTYACHUYCCKOM U TCPPUTOPHUAJIBHOM CAMOYIIPABJICHHWH, B TOM YHCJIC Ha

14



yCIIOBUSIX TOOPOBOJIHYECTBA, MPOAYKTUBHO B3aUMOICHCTBYIONINI M YYaCTBYIONIMHA B JISTEILHOCTH OOIIECTBEHHBIX OPTraHU3aIINN.

JIP 5 JIeMOHCTpUPYIONUH TPUBEP)KEHHOCTh K POJHON KyJIbType, UCTOPUUYECKON MaMATH HA OCHOBE J00BU K PommHe, pomHOMYy Hapony,
MaJIol pOAMHE, IPUHSTHUIO TPAJAULIMOHHBIX LIEHHOCTEH MHOI'OHALMOHAJIBHOrO Hapoaa Poccun.

JIP 6 [IposABIAOIMN YBaKEHUE K JIIOJAM CTapIIero MOKOJIEHUS W TOTOBHOCTb K YYacTHIO B COLMAIBHOM IOAJEPKKE U BOJOHTEPCKUX
JBUKECHUSIX.

JP 7 Oco3Harouuii MPUOPUTETHYO LEHHOCTh JMYHOCTH YEJIOBEKAa; YBAXKAIOIIUNA COOCTBEHHYIO M UYXKYH) YHUKAIbHOCTh B Pa3jIMYHbIX
CHTYallMsX, BO BceX OpMax M BUAAX JIEATEIbHOCTH.

08.02.14 Dxcniyaranus U 00CJyKHBAHME MHOTOKBAPTHPHOIO 10Ma,

Kona Dopmupyembie NpohecCHOHATbLHbIE KOMIIETCHIIUN

IIK 1.2. Opranu3oBbiBaTh paboTy MO PErMCTPALMOHHOMY Y4YeTy I0JIb30BaTeNeil U 1o oOpalleHusIM NoTpeOUTeNnei »KUIUIIHO-KOMMYHAIbHBIX
YCIIYT MHOTOKBAPTUPHBIX JOMOB

IIK 2.3. OcCy1IeCTBIATh KOHTPOJIb TEXHUYECKOIO COCTOSIHUS MHOIOKBAapTUPHOIO IOMAa U Ka4€CTBA MIPENOCTABICHNSI KOMMYHAJIBHBIX PECYPCOB

Kon HaumeHoBaHHe JIMYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Haronumii cedsi rpakJaHUHOM U 3alIUTHUKOM BEJIMKOMN CTpaHbl.

JIP 2 [IposABIAOINN aKTUBHYIO TPaKJAHCKYIO IO3MLMIO, ITEMOHCTPUPYIOUIMM HMPUBEPKEHHOCTh IPHHILMIAM YE€CTHOCTH, NOPSAIOYHOCTH,
OTKPBITOCTH, YIKOHOMUYECKH AKTUBHBI M yYaCTBYIOIIMH B CTYJIEHYECKOM M TEPPUTOPUAIBLHOM CAMOYIPABICHHHM, B TOM YHCIIE Ha
YCIOBHAX I0OPOBOJILYECTBA, MPOAYKTUBHO B3aMMOJICHCTBYIONIMHA U YYaCTBYIOIIUI B JESITEIbHOCTH O0IIECTBEHHBIX OpraHU3aIHil.

JIP 5 JIeMOHCTpUPYIOIINNA MPUBEPKEHHOCTh K POJIHOM KYJbTYpE, NCTOPUUYECKOM MaMATH Ha OCHOBE J0OBU K PoaunHe, pogHoMy Hapoay,
MaJION POAMHE, NPUHSITHIO TPAJAULIMOHHBIX IICHHOCTEH MHOTIOHALMOHAJIBHOrO Hapoaa Poccun.

JIP 6 [IposBnsromnid yBaK€HUE K JIOAAM CTapLIEro IOKOJEHUS M TOTOBHOCTh K YYacTHIO B COLMAIBHOM IOJAEPKKE M BOJIOHTEPCKHUX
JBUKCHUSIX.

JIP 7 Oco3Haromuii MPUOPUTETHYIO IEHHOCTh JIMYHOCTH 4YEJIOBEKAa; YBaXKAIOIIMM COOCTBEHHYIO M UY)KYI0 YHUKAJIBHOCTb B Pa3INYHBIX
CUTYyallMsX, BO BceX pOpMax M BUAAX JIEATEIbHOCTH.

23.02.01 Opranu3anusi NepeBO30K U yIpaBJeHHe Ha TPaHCIOpTe

Kon Dopmupyembie NpPoecCHOHATbHbIC KOMIIETCHIIUU

K 1.1 [InanupoBaTh, BBINOJIHATH M KOHTPOJIMPOBATH MEPEBO30YHBIA MPOLIECC HA TPAHCIOPTE, B TOM YHUCIIE ¢ IPUMEHEHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH YIIpaBJIeHHsI IEPEBO3KAMHU.

K 1.2 OdopMIsATh TOKYMEHTHI, perilaMEeHTHPYIOIINE OpraHU3allKIo IEPEeBO30YHOI0 MpoLiecca Ha TPAHCIIOPTe

MK 2.1. ObecneunBaTh BHIIIOJIHEHUE YCIOBHUI 110 OPraHU3alMH IBUKEHHUS TPAHCIIOPTa

K 3.1. [InanupoBaTh U OPraHU30BEIBATH PAOOTY MO TPAHCTIOPTHO-JIOTUCTHIECKOMY OOCITYKUBAHUIO B Cepe TPy30BbIX MEPEBO3OK.
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Kon

HaumeHoBaHMe JMYHOCTHBIX pe3yJabTaTOB

JIP 1 Oco3Hamui ce0s rpakIaHMHOM W 3alIUTHUKOM BEJIMKOM CTPaHBI.

JIP 5 JIeMOHCTpUPYIOIIMKA MPUBEPKEHHOCTh K POJHOM KYJbTYpE, UCTOPUUYECKOM NMaMATH Ha OCHOBE J0OBU K Poaune, pogHoMy Hapoay,
MaJION POAMHE, IPUHATHIO TPAJULIMOHHBIX LICHHOCTEH MHOTIOHALMOHAIBHOrO Hapoaa Poccun.

JIP 6 [IposiBnsromni yBaK€HUE K JIIOAAM CTapLIEro IOKOJEHUS U TOTOBHOCTh K YYacTHUIO B COLMAIbHOM IOJACPKKE M BOJIOHTEPCKUX
JBUKCHUSIX.

JIP 8 [TposiBistromuii ¥ IEMOHCTPUPYIOUINHA YBaXKEHUE K MPECTABUTEISIM PA3IMYHbIX STHOKYJIBTYPHBIX, COLUAIBHBIX, KOH()ECCHOHAIBHBIX U
uHpIX rpynn. ConpUYyacTHBIM K COXPAaHEHUIO, IPEYMHOXEHUIO M TPAHCISALUMU KyJbTYpHBIX TpaguLMd W LEHHOCTEH
MHOT'OHALIMOHAJILHOT'O POCCUMCKOrO TOCYAAPCTBA.

JIP 9 CoOnromaronii M mponaraHJUpPyOIUi MpaBuia 340poBoro M 0Oe3omacHoro oOpasa JKU3HHU, CHOPTA; MPeayNpeKAaroluil auoo
MIPEOIONICBAIOIINK  3aBHCUMOCTH OT aJKOTOJIsl, Ta0aka, TIICHXOAaKTHUBHBIX BEIIECTB, a3apTHBIX urp u T.A. CoxXpaHSIOmuii
IICUXOJIOTMYECKYI0 YCTOMYMBOCTD B CUTYaTUBHO CJIOKHBIX WIH CTPEMUTEIBHO MEHSIOIUXCS CUTYaLUsX.

23.02.07 Texunueckoe 00Cay:KUBAHHE U PEMOHT JIBUraTeJieil, CHCTEM M arperaTtoB aBToMoouJieit

Kona Dopmupyembie NpoheccCHOHATbLHbIE KOMIIETCHIIUN

K 1.1 OcyIiecTBIATh AMATHOCTHKY CHCTEM, Y3JI0B U MEXaHU3MOB aBTOMOOWJIBHBIX JIBUTATENICH

IIK 1.2 Ocy1iecTBIATh TEXHUUECKOE 00CITy)KMBaHUE aBTOMOOMIIbHBIX JIBUTATENIEH COTIACHO TEXHOJIOTHYECKOHN IOKYMEHTALUU

[IK 2.1. [1nanupoBaTh 1€ATENBHOCTh NOAPA3ACICHUS 10 TEXHUYECKOMY OOCITYKUBAHUIO U
PEMOHTY CHCTEM, y3JI0B M JIBUTATENIEH aBTOMOOMIIS

IIK 3.1. Ocy1ecTBIATh JUATHOCTUKY TPAHCMHUCCHH, XOJ0BOM YaCTH M OPraHOB YIIPaBJIEHUs aBTOMOOMIIEH

Kon HanMeHOBaHHMe THYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Haronwii cedsi rpakJaHUHOM U 3alITUTHUKOM BEITUKOM CTpaHbl.

JIP 5 JIeMOHCTpUPYIOIINNA MPUBEPKEHHOCTh K POJIHOM KYJbTYpE, NCTOPUUYECKOM MaMATH Ha OCHOBE J0OBU K PoaunHe, pogHoMy Hapoay,
MaJIO poAVHE, IPUHATHIO TPAAULIMOHHBIX LIEHHOCTE MHOTIOHALIMOHAIBHOIO Hapoaa Poccuum.

JIP 6 [IposiBnsromnid yBaK€HUE K JIIOAAM CTapLIEro IOKOJEHUS M TOTOBHOCTh K YYacTHIO B COLMAIBHOM IOJAEPKKE M BOJIOHTEPCKHUX
JBUKCHUSIX.

JIP 8 [IposBnstomuii 1 JEMOHCTPUPYIOIINHA YBaK€HUE K MPEACTABUTENSM PA3INYHBIX ITHOKYJIBTYPHBIX, COL[UAIbHBIX, KOH()ECCUOHATIBHBIX U
uHpIX Tpynn. ConpuyacTHBII K COXPAaHEHUIO, MPEYMHOXEHUIO M TPAHCIALUMU KYyJbTYpHBIX TpPaguLMi U IEHHOCTEN
MHOT'OHAIIMOHAJIBHOTO POCCHUCKOTO TOCYAAPCTBA.

JIP 9 CoOnromaronii M mponaraHJUpyOIUi MpaBuia 3J0poBOoro M Oe3zomacHoro oOpas3a >XKU3HH, CHOPTA; MPEeayNpekKAarouuil aubo

MPEOJIOJICBAIONINN  3aBUCUMOCTH OT ajKoroJisi, Tabaka, IICHXOAKTUBHBIX BEIIECTB, a3apTHhIX urp u T.1a. CoxpaHsSomui
IICUXOJOTHYECKYI0 YCTOWUYHUBOCTh B CUTYaTHUBHO CJIOKHBIX MJIM CTPEMUTENIBHO MEHSIOLIMXCS CUTYaLHsIX.

16




49.02.01 ®usnueckasi KyJabTypa

Kona dopmupyemblie NPodheccCuOHATbHbIE KOMIIETEHIIUN

1K 3.4 Bectu nepBuuHy10 YU4€THO-OTYETHYIO TOKYMEHTAIIMIO, 00ECTICYHBAIOIIYIO YUCOHBIC 3aHSTHSI.

IIK 2.3 OdopmMIsTh pe3yJIbTaThl METOIMUECKON 1 UCCIIEI0BATEIbCKOM IEATEILHOCTH B BUJIC BHICTYIUICHHUH, JOKJIAI0B, OTYETOB.

[IK 2.4 OCyIIEeCTBIATh UCCIIEIOBATENIBCKYIO U TPOSKTHYIO ACITEILHOCTh B 001acTH (PU3MIeCKON KyJIBTYyphI B CIIOpTa

Kon HanmeHoBaHMe JTMYHOCTHBIX Pe3yJbTATOB

JIP 1 Oco3Hamui ce0s rpakIaHMHOM W 3allIUTHUKOM BEJIMKOM CTPaHBI.

JIP 6 [IposBrstomuii yBa>keHUE K JIIOJSM CTapIIero MOKOJIEHUS M TOTOBHOCTh K YYacTHIO B COIMAJIBHOM MOJAJIEPKKE U BOJOHTEPCKUX
JIBUKCHHSIX.

JIP 8 [IposBrsomuii U JEMOHCTPUPYIOMIUMA YBaKEHUE K MPEACTABUTEISM PA3IUYHBIX ITHOKYJIBTYPHBIX, COIIUAIBHBIX, KOH()ECCUOHATBHBIX U
uHbIX rpynm. CompuyacTHBIM K COXpPaHEHHWIO, TMPEYMHOKEHMIO M TPAHCISIIMM KYJbTYPHBIX TpPaJuLUUA U LEHHOCTEH
MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 roCcyIapCcTBa.

JIP 9 CoOmoaronii ¥ MponaraHIuPyOIMUKA TpaBwia 3J0pOBOr0 W 0e30macHOro oOpasza JKHM3HH, CIOpPTa; MPEIyNpPexTAONUN JTHO0
MPEOONCBAIOLINI  3aBUCUMOCTH OT aJIKOrojisi, Tabaka, IICMXOAKTUBHBIX BEIIECTB, a3apTHBIX urp u T.1. CoxpaHsomui
TICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTHUBHO CJIOKHBIX WJIM CTPEMHUTEILHO MEHSIOIIMXCS] CUTYaIIHSIX.

40.02.02 IlpaBooXpaHHUTEJIbHAA 1eATEJIbHOCTh

Kog (I)opMpreMble npmbeccuoua.nbm,le KOMIICTCHIIUN

IIK 1.1 HOpunnieckn kBanmupuuupoBarh (HakThl, COOBITUS U 00CTOSATENbCTBA. [[pHHUMATE pEelIeHNs U COBEPIIATh FOPUANIECKUE JICHCTBUSI B TOUHOM
COOTBETCTBHH C 3aKOHOM.

K 2.1 OCyIIEeCTBIIATh OPraHU3allMOHHO-YIIPaBJIeHUYeCKHe (YHKIIMHM B paMKaxX MajblX IPYIII, KaK B YCIOBUSAX IMOBCEIHEBHOM CITy)KEOHOHN NEATEIIbHOCTH, TaK
1 B HCCTAHJAAPTHLIX YCJIOBUAX, SKCTPEMAJIbHBIX CUTYalIUAX.

IIK 2.2 Ocy1ecTBIIATh JOKYMEHTAlMOHHOE 00ECTICEUeHUE YIIPaBIECHUECKON AeATeIbHOCTH

Kon HanMeHOBaHMe TMYHOCTHBIX Pe3yJIbTATOB

JIP 1 OcozHaroumii ceds rpakJaHUHOM U 3aIIIUTHUKOM BEJIHUKOM CTPaHBI.

JIP 6 [IposiBnsrolnid yBaXK€HUE K JIOAAM CTaplIEro IOKOJEHUS M TOTOBHOCTh K YYacTHIO B COLMAIBHOM IMOJAEPKKE M BOJIOHTEPCKHUX
JBHYKCHUSIX.

JIP 8 [IposBrstomuii 1 IEMOHCTPUPYIOIINHA YBaXK€HUE K MPEACTABUTENSM PA3IUYHBIX ATHOKYJIBTYPHBIX, COI[UAIbHBIX, KOH()ECCUOHATBHBIX U

uHbIX rpynn. ConpuyacTHBIE K COXPAaHEHHWIO, NPEYMHOXKEHUI0 W TPAHCIALNMM KYJIbTYPHBIX TPaJWIUN U  LIEHHOCTEH
MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 roCcyapCcTBa.

JIP9 Cobmroaroliii ¥ MponaraHAUPYIOMKMKA IpaBuia 340pOBOro U 0Oe3omacHoro olpasza >KHU3HH, CIOpPTa; Mperynpexaaroiui imbo
MIPEOIOJICBAIOIIMK  3aBHCUMOCTH OT aJKOrojisi, Tabaka, TIICUXOAKTUBHBIX BEIIECTB, a3apTHBIX urp u T.A. CoxpaHsromui
TIICUXOJOTUICCKYIO YCTOﬁqHBOCTL B CUTYAaTUBHO CJIOXHBIX W CTPEMUTEIIbHO MCHATOINUXCA CUTYallUAX.
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20.02.04 IMoxxapHasi 0€301aCHOCTH

Kon dopmupyemblie NpodeccHoHATIbLHbIE KOMIIETEHINH

IIK 1.3. BreimonHsaTe paboThl MO CIIACEHMIO, 3alllMTE, JBaKyallud JIIOACH W HMMYIIECTBA M3 30HBI I0XKapa, OKa3aHUIO TIEPBOM ITOMOIIU
MIOCTPAJIaBIIUM

IIK 1.7. BoinosiHATh paboThI MO 3aIIUTE HACEJIEHHBIX MYHKTOB U 00BEKTOB MHPPACTPYKTYPHI OT YTPO3bl JIECHBIX (MPUPOIHBIX) MOKAPOB.

K 2.1 AHanu3upoBaTh MOKAPHYI0 ONACHOCTh OOBEKTOB.

11K 3.2. Opranu3oBbIBaTh CHCTEMY 00eCTIeueHHS MTOYKAapPHOH 6€30MacHOCTH 00BEKTA 3alIUTHI.

Kona HaumeHOBaHUE JIHYHOCTHBIX Pe3yJIbTAaTOB

JIP 1 OcozHaronmii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIHUKON CTPAHBI.

JIP 6 [IposBrsitomnii yBa>keHUE K JIOJSM CTapIIero MOKOJIEHUS M TOTOBHOCTh K YYacCTHIO B COIIMAIBHOM MOAJEPIKKE U BOJOHTEPCKUX
JIBUKCHHSIX.

JIP 8 [IposBrsomuii U JEMOHCTPUPYIOMINMA YBaKEHUE K MPEACTABUTENSM PA3IUYHBIX ITHOKYJIBTYPHBIX, COIIUAIBHBIX, KOH()ECCUOHATBHBIX U
uHbIX Tpymm. CONpUYacTHBIE K COXPAaHEHUWIO, TPEYMHOXKCHHIO H TPAHCISIUU KYJbTYPHBIX TPAIUIMA W  ICHHOCTEH
MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 roCcyIapCcTBa.

JIP 9 CoOmoaronii ¥ MpoNaraHJAuPyOIMUKA TpaBwia 3J0pOBOr0 W 0e30macHOTo oOpa3a JKH3HH, CIOpPTa; MPEIyNpPexTAONUi 00

npeononeBanmHﬁ 3aBUCMMOCTH OT aJIKOI'OJid, Ta6a1<a, IICUXO0AKTHBHBIX BCHICCTB, a3apTHBIX HWUIPp W T.I. COXpaHHIOH_[I/Iﬁ
IICUXOJOTUICCKYIO yCTOﬁHHBOCTB B CUTYAaTUBHO CJIOXXHLIX WKW CTPCMUTCIIbHO MCHAIOIIUXCA CUTYallUAX.

Iepeyens popMupyemMbix NPodecCHOHATBLHBIX KOMIIETCHIUI U JIMYHOCTHBIX Pe3y/JIbTATOB MPOrPaAMMbI BOCIIMTAHMS

1o npodgeccusim:
08.01.28 Macrep 0T/1€JIOYHBIX CTPOUTEIbHBIX M 1eKOPATHBHBIX padoT

Kon DopmMupyemMsbie NpoecCHOHANbHbIC KOMIIETCHIUU

MK 1.1 BbInosHATE MITYKaTypHBIE pa0OTHI IO OT/IEIKE BHYTPEHHUX U HAPY>KHBIX OBEPXHOCTEHN 3JaHUM U COOPYKEHHM

IIK 1.2 BbInonHATE paboThI O YCTPOICTBY HATMBHBIX MOJIOB U OCHOBAHUH MO/ MOJIBI.

[K 2.1 BbInonHATE TOATOTOBUTENBHBIE PA0OTHI IPU MTPOU3BOJICTBE MAIIPHBIX padOT MPH OT/EIKE OBEPXHOCTEH 3JaHUM U COOPYKEHHH.

Kon HanMeHOBaHMe JTMYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Haromwii ce0si rpakJJaHUHOM U 3allITUTHUKOM BEITUKOM CTpaHbl.

JIP 2 [IposiBnsrOIINKA aKTUBHYIO TPAXKIAHCKYIO MO3ULUIO, JEMOHCTPUPYIOIIMN NPHUBEPKEHHOCTh MPUHIMUIIAM YECTHOCTH, MOPSIAOYHOCTH,
OTKPBITOCTH, YKOHOMUYECKM AKTUBHBIA M YYaCTBYIOLIUHA B CTYACHYECKOM U TEPPUTOPUATIBHOM CaMOYIIPABIECHUU, B TOM YHUCIIE Ha
YCIIOBUSIX JI0OPOBOJILYECTBA, TPOAYKTHBHO B3aMMOACHCTBYIOIINI M YYaCTBYIOUINH B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3allHii.

JIP 5 JIeMOHCTpUPYIOMINNA MPUBEPKEHHOCTh K POJHOM KYJIbTYpE, UCTOPUYECKON MaMATH Ha OCHOBE J0OBU K Poaune, pogHoMmy Hapoay,

MaJion POAUHC, IIPUHATUIO TPAAUITMOHHBIX LIEHHOCTEeNl MHOI'OHAIIMOHAJIbHOI'O HapoJa Poccun.
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JIP 6

HpOSIBJBIIOH_II/If/'I YBaAXXCHHUC K JIIOJAM CTApHICro ITOKOJICHHA W T'OTOBHOCTHL K Y4YaCTHUIO B COHHaHBHOfI MOAACPIKKE W BOJIOHTCPCKUX
JBHKCHUAX.

JIP 7 Oco3Haronuii MPUOPUTETHYIO HEHHOCTb JIMYHOCTH YEIOBEKA; YBAXKAIOMIMUKA COOCTBEHHYIO M UYXKYH YHUKAIBHOCTh B Pa3IMYHBIX
CUTYyallUsIX, BO BceX OpMax U BUAAX JIEATEIbHOCTH.

JIP 8 [TposiBistromuii ¥ IEMOHCTPUPYIOUINHA YBaXKEHUE K MIPEICTABUTEIISM PA3IMYHbIX STHOKYJIBTYPHBIX, COLUAIBHBIX, KOH()ECCHOHAIBHBIX U
uHpIX rpynn. ConpHYyacTHBIM K COXPAaHEHUIO, IPEYMHOXECHUIO M TPAHCIALUMU KyJbTYPHBIX TpaguLMd U  LEHHOCTEH
MHOT'OHAIIMOHAJIBHOI'O POCCUIICKOr0 roCcy1apcTBa.

08.01.29 MacTep no peMOHTY U 00CTY:KHUBAHNI0 MHKEHEPHBIX CHCTEM KHJIHIHO-KOMMYHAJIbHOI0 X0351CTBA

Kon ®opmupyembie NpodeccHOHAIbHBbIE KOMIIETEHIIUH

K 1.1 BbINONHATE PEMOHT M MOHTaX CUCTEM BOJIOCHA0)KEHUS!, BOJOOTBEICHHS U OTOIJICHUS

I[IK 1.2 BBINONHATE 3KCIUTyaTalMi0 CUCTEMbI BOJIOCHA0KEHUS, BOJOOTBEICHNUS U OTOIICHHUS

Kon HaumeHoBaHHe JIMYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Haronumii cedsi rpakJaHUHOM U 3alIUTHUKOM BEJIMKOMN CTpaHbl.

JIP 2 [IposABIAOINN aKTUBHYIO TPaKJAHCKYIO IO3MLMIO, IEMOHCTPUPYIOUIMM HMPUBEPKEHHOCTh IPHHILMIAM YE€CTHOCTH, NOPSAIOYHOCTH,
OTKPBITOCTH, YIKOHOMUYECKH AKTUBHBI M yYaCTBYIOIIMH B CTYJIEHYECKOM M TEPPUTOPUAIBLHOM CAMOYIPABICHUHM, B TOM YHCIE Ha
YCIOBUAX 1I0OPOBOJILYECTBA, IPOAYKTUBHO B3aUMOJICHCTBYIONIMHA U YYaCTBYIOIIUI B JESITEIbHOCTH OOIIECTBEHHBIX OpraHU3aIHil.

JIP 5 JIeMOHCTpUPYIOLIUI MPUBEPKEHHOCTh K POJHOM KyJIbType, HCTOPHUYECKOW MaMsTH Ha OCHOBE JI0OBU K PoauHe, ponHoMy Hapomy,
MaJIol pOAMHE, NPUHSITHIO TPAJAULIMOHHBIX IIEHHOCTEH MHOTOHAIlMOHAJIBLHOrO Hapoaa Poccuu.

JIP 6 [IposBisAOMNN YBa)K€HUE K JIIOJAM CTapIIEro IMOKOJIEHUS W TOTOBHOCTh K YYacTHIO B COLMAIBHOM IMOAJEPKKE U BOJOHTEPCKUX
JBUKCHUSIX.

JIP 7 Oco3Haronmii MPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEIOBEKA; YBAXKAIOIIUKA COOCTBEHHYIO M UYXKYH0 YHUKAIbHOCTh B Pa3IMYHbBIX
CUTYallUsiX, BO BceX (popmax M BUAAX EATEIbHOCTH.

JIP 8 [TposBistromuii ¥ 1EMOHCTPUPYIOUIMHA YBaXKEHUE K MPEJCTABUTEINISAM PA3JIMYHbIX THOKYJIBTYPHBIX, COLUAIBHBIX, KOH()ECCHOHAIBHBIX U
uHpIX Tpynn. ConpuyacTHBII K COXPAaHEHUIO, MPEYMHOXEHUI0 M TPAHCISALUMU KYJbTYpHBIX TpagulMi W I€HHOCTEH
MHOTOHAIIMOHAJIBHOI'O POCCUICKOT0 rOCy1apCcTBa.

23.01.17 Macrtep 1o peMOHTY H 00CJIYyKHBAHHIO ABTOMOOM 1€l

Kona dopmupyembie NpodheccCHOHATbHbIE KOMIIETEHIIUU

MK 1.1 OnpenensiTh TEXHUYECKOE COCTOSIHME aBTOMOOMIIbHBIX JIBUraTesei

MK 2.1 OcyiecTBIATh TEXHUYECKOE 00CITy)KMBaHUE aBTOMOOMIIBHBIX JIBUTATENEH
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Kon

HaumeHoBaHMe JMYHOCTHBIX pe3yJabTaTOB

JIP 1 Oco3Hamui ce0s rpakIaHMHOM W 3alIUTHUKOM BEJIMKOM CTPaHBI.

JIP 5 JIeMOHCTpUPYIOIIMKA MPUBEPKEHHOCTh K POJHOM KYJbTYpE, UCTOPUUYECKOM NMaMATH Ha OCHOBE J0OBU K Poaune, pogHoMy Hapoay,
MaJION POAMHE, IPUHATHIO TPAJULIMOHHBIX LICHHOCTEH MHOTIOHALMOHAIBHOrO Hapoaa Poccun.

JIP 6 [IposiBnsromni yBaK€HUE K JIIOAAM CTapLIEro IOKOJEHUS U TOTOBHOCTh K YYacTHUIO B COLMAIbHOM IOJACPKKE M BOJIOHTEPCKUX
JBUKCHUSIX.

JIP 8 [TposiBistromuii ¥ IEMOHCTPUPYIOUINHA YBaXKEHUE K MPECTABUTEISIM PA3IMYHbIX STHOKYJIBTYPHBIX, COLUAIBHBIX, KOH()ECCHOHAIBHBIX U
uHpIX rpynn. ConpUYyacTHBIM K COXPAaHEHUIO, IPEYMHOXEHUIO M TPAHCISALUMU KyJbTYpHBIX TpaguLMd W LEHHOCTEH
MHOT'OHALIMOHAJILHOT'O POCCUMCKOrO TOCYAAPCTBA.

JIP 9 CoOnromaronii M mponaraHJUpPyOIUi MpaBuia 340poBoro M 0Oe3omacHoro oOpasa JKU3HHU, CHOPTA; MPeayNpeKAaroluil auoo

MIPEOIONICBAIOIINK  3aBHCUMOCTH OT aJKOTOJIsl, Ta0aka, TIICHXOAaKTHUBHBIX BEIIECTB, a3apTHBIX urp u T.A. CoxXpaHSIOmuii
IICUXOJIOTMYECKYI0 YCTOMYMBOCTD B CUTYaTUBHO CJIOKHBIX WIH CTPEMUTEIBHO MEHSIOIUXCS CUTYaLUsX.

15.01.05 Capmuk (py4HOl M YACTHYHO MEXAHNU3UPOBAHHON CBAPpKH (HAIUIABKH))

Kona Dopmupyembie NpoheccCHOHATbLHbIE KOMIIETCHIIUN

K 1.1 [IpoBoauTh COOpPOUYHBIE OTIEpaIUH TIEPEl CBAPKOM C UCIIOIB30BAHUEM KOHCTPYKTOPCKOH, MPOU3BOICTBEHHO-TEXHOJIOTHYECKON 1
HOPMAaTHUBHOM JTOKYMEHTALIUH

IK 2.1 [TK.X.1. [TpoBepsaTh pabOTOCIIOCOOHOCTh W UCIPABHOCTH CBAPOYHOTO OOOPYIOBAHUS Il PYYHOM AYroBOW CBapKu (HaIlJIaBKa, pe3Ka)
TIABSIIIMMCS TOKPBITHIM 3J1eKTpoaoM (nanee — PJI)

K 3.1 HacTpauBatbk cBapouHO€ 000pyOBaHUE I YACTUYHO MEXaHU3UPOBAHHOM CBApKH (HAIJIABKH ) IJIABJIEHUEM

JIP 1 Oco3Hammiil ce0s rpakIaHMHOM U 3alIUTHUKOM BEJIMKOM CTPAHBI.

JIP 6 [IposiBasitominiA yBaXK€HUE K JIOJASM CTapIIero IMOKOJEHUsS UM TOTOBHOCTh K YYacTHIO B COLMAIbHOM MOJAEPKKE U BOJIOHTEPCKHUX
JIBIKEHUSIX.

JIP 8 [IposBrstomuii 1 IEMOHCTPUPYIOMINHA YBaKEHUE K MPEACTABUTENSM PA3IUYHBIX dTHOKYJIBTYPHBIX, COITUABHBIX, KOH()ECCHOHATBHBIX U
uHbIX rpynm. ConmpuyacTHBIM K COXpPaHEHHWIO, TMPEYMHOXKEHHIO M TPAHCISALIMM KYJbTYPHBIX TpPaJulIUA U LEHHOCTEH
MHOTOHAIIMOHAJIBHOI'O POCCUICKOT0 rOCYapCcTBa.

JIP 9 CoOmroarolii ¥ MponaraHAUPYIOMKMKA TpaBuia 370pOBOro MU 0Oe3omacHOro olpas3a >KHM3HHM, CIOpPTa; Hperynpexaaroiui imubo

npeouoneBanumﬁ 3aBUCMUMOCTH OT aJIKOI'OJiA, Ta6a1<a, MCUXOAKTUBHBIX BCHICCTB, a3apTHBIX HUIp HU T.AO. COXpaHHIOH_II/Iﬁ
TIICUXOJOTUICCKYIO yCTOI?I‘-IPIBOCTI: B CUTYAaTUBHO CJIOXHBIX NI CTPEMUTCIIBHO MCHATOINNUXCA CUTYallUAX.
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20.01.01 IMoxapHbIid

Kon dopmupyemblie NpodeccHoHATIbLHbIE KOMIIETEHINH

IIK 1.2 BrImoaHsaTs paboThl 1O CHIACEHUI0, 3AIMTE U SBAKYyaIHH JIFOJACH U UMYIIECTBA;

IIK 14 BrImoaHsaTs paboThI 10 JTOKAIM3AIMY U JIMKBUIAIIMHN TT0Kapa;

K 2.1 OO6cayxuBaTh NOXKapHOE 000PYIOBAHUE M HHCTPYMEHT;

1K 4.1 OcymecTBIATh HAOIIOICHUE 33 COOTIOACHUEM ITPOTUBOIIOKAPHOTO PEIKUMA;

JIP 1 OcozHaronmii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIHUKON CTPAHBI.

JIP 6 [IposBrsitomnii yBa>keHUE K JIOJSM CTapIIero MOKOJIEHUS M TOTOBHOCTh K YYacCTHIO B COIIMAIBHOM MOAJEPIKKE U BOJOHTEPCKUX
JIBUKCHHSIX.

JIP 8 [IposBrsomuii U JEMOHCTPUPYIOMINMA YBaKEHUE K MPEACTABUTENSM PA3IUYHBIX ITHOKYJIBTYPHBIX, COIIUAIBHBIX, KOH()ECCUOHATBHBIX U
uHbIX Tpymm. CoONmpUYacTHBIE K COXPAaHEHUWIO, TPEYMHOXKCHUIO H TPAHCISIUU KYJbTYPHBIX TPAIUIMA W ICHHOCTEH
MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 roCcyIapCcTBa.

JIP 9 CoOmoaronii ¥ MpoNaraHJAuPyOIMUKA TpaBwia 3J0pOBOr0 W 0e30macHOTo oOpa3a JKH3HH, CIOpPTa; MPEIyNpPexTAONUi 00

npeononeBanmHﬁ 3aBUCMMOCTH OT aJIKOI'OJid, Ta6a1<a, IICUXO0AKTHBHBIX BCHICCTB, a3apTHbIX HWUIPp W T.I. COXpaHHIOH_[I/Iﬁ
IICUXOJOTUICCKYIO }’CTOf/'I‘H/IBOCTB B CUTYAaTUBHO CJIOXXHLIX WKW CTPCMHUTCIIbHO MCHAIOIIUXCA CUTYalIUAX.

21




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOEPA3OBATEJLHOM

JANCHOUIIJIMHBI «XUMUWUS»

2.1. O0bemM JUCHUNIMHBI U BUbI y4e0HOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem 0o0pa3oBaTe/IbHOM MPOrPpaMMbI IM CIIATIIMHbI 72
B T.4.

OcHoBHOe coJep:kaHue 60
BT. 4.:

TeopeTudeckoe o0ydeHue 28
MPAKTUYECKHUE 3aHATUS 24
n1abopaTOpPHBIC 3aHATHS 8
IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 4
CamocrosiTeibHast padoTa 4
IIpoMmeskyTouHasi aTTecTalus (3a4eT) 2
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), ObLen 99CoB dopmMupyemble
Pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHOE coepxaHue 60
Pa3znea 1. OcHOBBI CTPOEHHSI BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernyeckoe 00yueHne 2
XUMAHCCKAX CoBpemeHHass MoOJeab CTpoeHHs aTomMa. CHMBOIMYECKHI SI3BIK XUMHH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, p-, d-3JeMEHTHI).
npupoma BasieHTHBIE ~ DJIEKTPOHBI.  BalleHTHOCTH.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHUIBI XUMHYECKON CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUINYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30OBaHMusl

IpakTHYecKne 3aHATHS 2

Pemienne 3amaHuii Ha UMCMIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COCJWHEHUN IO

HOMEHKJIATYpE MEXIYHAPOJIHOIO CO03a TEOPETHYECKOM M NPHKIATHOM XUMHU M TPHUBHAIBHBIX

Ha3BaHMU U1 COCTABJIEHHMS XUMHYECKMX (DOPMYJ IBYXAaTOMHBIX COEIMHEHUN (OKCHIOB, CYJIb(QHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETMHEHHI OT/IETbHBIX KIIaCCOB. 2

[IpakTuyecKue 3aanus Ha YCTAHOBICHUE CBSI3H MEXKIY CTPOEHMEM aTOMOB XUMHYECKHUX DJIEMEHTOB U

HEPHOIMYECKAM HU3MEHEHHEM CBOWCTB XUMHYECKHMX DJIEMEHTOB M MX COEJAWHEHHH B COOTBETCTBHH C

nosjokeHueM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Ilepuognueckuii | [IpakTHYecKHE 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [Meproanyeckas cucreMa XUMH9IecKuX siemenToB J[. V1. MeneneeBa. OU3HUECKU CMBICIT
AW Menneneesa |[Tepuomuueckoro saxona .M. MeHeneesa. 3aKkoHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUM C MOJIOKEHUEM

XHMHYECKOTO 2j1eMenTa B [leproandeckoii cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUCHUE

[Tepuoanueckoro 3akona [I.1. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX )

XUMHUUYECKHUX DJIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUI HA XapAKTEPU3AIUI0 XUMUYECKUX
2JIeMEHTOB « MeTaln4eckue / HeMETAIITNYEeCKHE CBOMCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMUIECKIX
AJIEMEHTOB B COOTBETCTBUU C UX AJEKTPOHHBIM CTPOECHHUEM U TOJIOKEHHEM B MEPUOIUIECKON CUCTEME
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa»
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Paznea 2. XumMu4yecKkue peakunu 10
Tema 2.1. Tunel OcHOBHOe coiep:KkaHue 4 OK 01
XMMHYECKHUX Teoperuueckoe o0yueHue 2
peakuuii Knaccugukarus 1 THIIBI XAMHUYECKUX PEAKLUH C ydacTHEeM HeopraHndeckux BemecTB. CocTaBieHue
YPaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peaKIUi ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHMUS.
VYpaBHEeHMsI OKUCIIEHUI-BOCcCTaHOBIeHHs. CTeneHb okucieHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHHE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUII METOI0M 3JIEKTPOHHOI'O
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B IIPUPOJIE, IPOU3BOICTBEHHBIX IpoIieccax U
YKU3HEJESTEIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
KonnyectBeHHble oTHOLIEHUS B XUMUHM. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACYETHI 110
YpPaBHEHUSAM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KoJIM4yecTBa BemiecTBa. MoiisipHas Mmacca.
3aKOHBI COXpAaHEHMs Macchl U 3Hepruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENIbHAS 2
IUIOTHOCTH Ta30B. Pacyersl Mo ypaBHEHUSM XMMHUYECKHX PEAKIU C MCIIOJb30BAaHHEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coaepkaHue 4 OK 01
DNEKTPONUTHYICCKA | TeopeTHUEcKOe 0GyueH e 2 OK 04
A ANCCOIMAIIMA U | Teopyg »1eKTPONTUTHYECKOM Aucconuanuy. VIoHbl. DIEeKTPOJIUTHI, HENIEKTPOIUTEL. Peakiuu HOHHOTO
MOHHBIH 0OMEH oomena. COCTaBJICHHE peakiMii MOHHOTO OOMEHA IyTeM COCTABJICHHS WX TOJHBIX M COKPAIICHHBIX 2
VOHHBIX YPaBHEHUH. KHCIOTHO-OCHOBHBIE peakliiu. 3aJaHusl Ha COCTABJICHNE NOHHBIX PEAKIIH
JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTa “TUNBl XUMHUYECKUX PEAKIIUMA .
HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yIOIMXCs BEIIECTB) U MPU3HAKOB 5
XUMHUYECKHX peakiuil. [IpoBenenune peakunii HOHHOro oOMeHa, OIPeIeIeHUE CPEIbl BOTHBIX
pacTBOpOB. 3aaHKsI HA COCTABIEHUE HOHHBIX PEAKIIMH
KonTtpoubnas
CtpoeHue BellecTBa 1 XMMUYECKHE PEAKIINU 2
padora 1
Paznen 3. CTpoeHue U CBOIiCTBAa HEOPTAHUYECKHUX BelleCTB 14
Tema 3.1. OcHoBHOE coaepkaHue 4 OK 01
Knaccudukamus, | Teopernueckoe o0y4enue 2
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILECTB

[Tpeamer Heopranuueckoit xumuu. Kinaccuduxanus HeopraHnueckux BemecTs. [IpocTsie u cioXHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHI, coyn). B3aumocss3pb
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMoppHbIe
BEIIeCTBA. THUIBI KPUCTALIMUECKUX PELIETOK (AaTOMHAs!, MOJIEKYJIApHAsl, MOHHAs!, METaAJUIMYECKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIeTKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUAA XUMUYECKON CBSA3M U TUIIA KPUCTAJUINYECKOMN PEIIETKU.
[TpryrHBEI MHOTOOOPA3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeoOpraHmuecKrx BEIIeCTB: Ha3BaHME BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOpMyIIbI
WJIM COCTaBIICHUE XUMUYECKON (DOPMYJIIBI HCXOMS U3 Ha3BaHUS BEILIECTBA 10 MEXTYHAPOIHON
(MIOITAK) mnu TpuBHaIbHOM HOMEHKJIIATYPE.

Pemenune mpakTHyecKUX 3aJaHWNA MO KIACCH(PUKAIMU, HOMEHKIAType M XHUMHUYECKUM (HOpMyiiaMm
HEOPraHMYECKUX BEIIECTB Pa3NMYHBIX KJIaccoB (yrapHblil ra3, YIJIEKHCIBIM ra3, aMMHak, ramieHas
U3BECTh, HETAIICHAS N3BECTh, ITUTHEBAS COAA U JPYTHX): HA3BIBATH U COCTABIATH (DOPMYJIBI XUMUYCCKUX
BEILECTB, ONPEIEIATh NPUHAAJIEKHOCTh K KJIaccy.

VcTouynnkn XuMHYECKOH HHPOpMaIiu (CPEICTB MacCOBOM MHpopMaIuK, ceTh MHTepHET 1 npyTHe).
[Torck nHpOpPMAIK 110 HA3BAHUSIM, HICHTU(DUKATOpaM, CTPYKTYPHBIM (hopmyriam

OK 02
K 1.1, 2.1,
3.1

Tema 3.2. duzuko-
XHUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEILIECTB

OcHoBHOE CoAECpPKaHUuEC

Teopernueckoe o0yuenue

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHe cBoicTBa MeTauioB. CIocoObl MOJIyUCHUA. 3HadeHue
MCTAJJIOB M HEMCTAJIOB B MPUPOAC W KUSHCACATCIBHOCTHU YCJIIOBEKA W OPraHHU3MOB. KOppO3I/I$I
MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranmnel. OOmme ¢usnyeckue M XHMMHUYECKHE CBOMCTBA HEMETA/UIOB. TWUIMYHBIE CBOWCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus n HomMmeHkIaTypa coeTuHeHUi HemeTaioB. KpyroBopoTsl
OHOreHHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCUAOB, KUCJIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECTB, BOAOPOAHBIX COGZ[PIHCHPIIZ,
BBICHINX OKCHUIOB U THAPOKCHUIOB

IIpakTHYeckHe 3aHATHA

CocraBieHHE ypaBHEHMM XMMHMUYECKHUX PEAKIHUI C y4acTUEM IPOCTBIX MU CIOKHBIX HEOPraHWYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH H aM(OTEpHbIX THIPOKCUIOB; HEOPraHWYECKUX COJEH,
XapaKTEPU3YIOIINX UX CBOKCTBA.

PelieHre NpakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJAHMI HAa CBOMCTBA, COCTAB, IMOJIYYEHUE U

OK 01
OK 02
K 1.1, 2.1,
3.1
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0e30MacHOe HCIOJb30BAaHNWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY M MPaKTHYECKOU
JIESITEJIbBHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Unentudpuranns JlaGopaTopHbie 3aHsATHS 2 OK 02
HCOPraHM4eCKUX | JJagopaTopHas padora «MneHTuhUKaKsS HEOPTaHMYECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skcnepuMEHTAIBHBIX 3aa4 MO XWMHYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO

pacro3HaBaHMIO U MOJIYYEHUIO COeIMHEHUN METAJUIOB U HEMETAaJLIOB. )

Wnentudukanyss HEOPraHUYECKUX BEHIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBbIE peakuuu Ha cynbdar-, KapOOHAT- U XJIOPHUJ-

AHUOHBI, HA KATHOH aMMOHUS
KonTpoabHas N

CBolicTBa HEOPraHUYECKUX BEILIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYECKUX BellleCTB 20
Tema 4.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukamus, | Teopernueckoe oGyqenune 2 MK 1.1, 2.1,
CTpOCHHUE U IlosiBeHne U pa3BUTHE OPTaHUYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckon xumuu. Mecto u 3.1
HOMCHKJIaTypa 3HaYeHHE OPraHUYEeCKONW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OpPraHUYECKUX XHUMHYECKOE CTPOEHUE KaK IMOPSIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJIEHTHOCTH.
BEILIECTB OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuit A.M. bytieposa.

VYriepoaHslii CKEJIET OPraHUYEeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJI. M30Mepus u u30Mephl. 2

[Tonsitue o QyHkuMoHanbHOM rpymnme. Panukan. IlpuHuunel KiacCU(pUKalMM  OPraHUYECKUX

coeMHeHUN. MexayHapoaHas HOMEHKJIAaTypa M OPUHIMUIBI HOMEHKIATYpPbl OPraHUYECKHX

coenuaeHuil. [lonsTre 00 a3zoTcomepk amuxX COSAMHEHHUSX, OWOJOTMYECKHM aKTHBHBIX BEIIEeCTBAaX

(yrmeBomax, Xupax, Oemkax W Jp.), BBICOKOMOJICKYJSIPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BE€HO)

IIpakTH4eckne 3aHATHA 2

Homenknarypa opraHMYecKUX COEIMHEHUN OTAETbHBIX KJIacCOB (HACHIIICHHBIC, HEHACBHIIICHHBIC H

apoOMaTHYECKHE YTJIEBOJOPOAbI, CIIUPTHI, (DEHOIIbI, albJIErHbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)

CocraBieHHe TOJNHBIX W COKpPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHMYECKHX BEUIECTB OTIEIbHBIX )

KJIACCOB, HMCIOJIb3YsS WX Ha3BaHUS IO CHUCTEMAaTHYECKOH M TpPUBHAIBHOM HOMEHKJIAType (ITUJIEH,

alleTUIIeH, TIHIEepUH, (eHos, ¢GopManblIeruja, YKCycHas KHUCIOTa, TIUIMH). Pacdersl mpocreiieit

(bopMyJIbl OpraHu4ecKoi MOJIEKYJIbl, HICXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHoBHOE coaepkaHue 10 OK 01
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CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

Teopernueckoe o0yueHue

OU3UKO-XMMUYECKHE CBOWCTBA OPTraHUYECKUX COCIMHEHUH OTIENbHBIX KIJIACCOB (0COOEHHOCTH
KJaccu(uKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOIMYECKHH psa U o01ast popmyiia; n3oMepus;
dbu3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUCHHSI):

— IpeJesibHbIE YIIeBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YTIIEBOJIOPOIOB, HAXOXKICHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpelenbHble (AJIKEHbl, aJKUHbl W QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJOpPOAbl. [ opeHue
alleTUJIeHa KaK MICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KUCJIOpOACOepkKallue cCOeAUHEeHUs! (CITUPTHI M (HEeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPDI, albAETHIbI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThyeckoe NpUMEHEHHE STUICHIVIMKONS, TIHIEpUHA, (eHona.
[Tpumenenne Gopmanpaeruaa, aneTanbJeTHaa, YKCYCHOH KHCIOTh. MpblIa KaK COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoIoIIie CBONCTBA MbLjla

— a3oTcoJepXKalle COEOUHEHUs (aMUHBI M aMUHOKUCIOTHI, Oesku). BblcOKOMOIeKyspHbIE
COCIMHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTHUBHBIC). MOHOMEp, MOIUMEp, CTPYKTYpHOE 3BEHO.
ITonumepusanus 3TUICHA KAK OCHOBHOE HAIIPABJIICHUE €0 UCII0JIb30BaHUA.

I'eHeTr4eCcKas CBA3b MEXY KJIACCAMM OPTAaHMYECKUX COCIUHEHUN

IIpakTH4yeckue 3aHATHS

CBolicTBa OpraHMYECKHX COEIMHEHUH OTAEIbHBIX KJIAcCOB (TpUBHAIbHAsT U MEXIyHapOaHAs
HOMEHKJIaTypa, XUMHUECKHE CBOIMCTBA, CIIOCOOB! MOJMYUYEeHHUs): TpeaebHble (AIKAHbI U IUKIOAIKAHBI),
HenpeaeNnbHble (aJKEHBI, aJKUHBI U aJIKaIM€Hbl) 1 apOMATUYECKUE YIJIEBOAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, aNbJeruAbl W  KETOHbl, AaMHHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKUX PEaKLHUH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJOKEHHBIM I€NOYKaM IpeBpalleHuil),
XapaKTepU3YIOMIUX XMMUYECKHE CBONMCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIONY4YeHHMs] U Ha3BaHME OpPraHMYECKHX COEIUHEHUH MO TPUBHAIBHOM WM MEXIYyHapOIHOU
CHUCTEMATUYECKON HOMEHKJIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIacCOB

JlabopaTopnasi paGora

JlaboparopHas pabota “IIpeBpalieHuss OpraHUYECKUX BELIECTB MPU HarpeBaHUU'".
[Tony4yenue sTUIEHa U U3yYEHHE €r0 CBOMCTB. MoaenupoBaHie MOJIEKYJI U XUMHUECKUX MpeBpaIleHuit
Ha IpUMepe TaHa, STHIICHA, AlleTHIICHA U JIp.

OK 02
OK 04

I[IK 1.1, 2.1,

3.1

Tema 4.3.

OcHoBHOe coaep:kaHue

OK 01
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WNnentudpukanus | Teopernyeckoe o0yueHune 2 OK 02
OpTaHHHCCKUX buooprannueckue coequHeHus. IlpuMeHeHune u OHWoONOrHYeckas poiib yriueBomoB. OKHCICHHE OK 04
BCIICCTB, UX yIJI€BOAOB — HCTOYHUK DSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aAMHHOKHUCIOT. K 1.1, 2.1,
SHAHCHHC H [TpeBparieHust OeNKOB MNUIMM B opraHu3Me. buonorunveckue (yHknuu OenkoB. buosjorunveckue 31
TIPUMCHCHNC B ¢dyHKUIMYU xUpoB. PoJib OpraHnyeckoil XUMHUH B PEICHUU po0IeM MHUILEBOH Oe30MacCHOCTH
GbiTOBOM 1 _| Poib  opranuveckoil XMMHM B pPELICHHH IIPOOJIEM 3HEPreTUYECKOM Oe30MacHOCTH, B Pa3BUTHH
TIPOM3BOACTBCHHOM | \ienpiiHbl, CO3JaHUM HOBBIX MAaTePHAIOB, HOBBIX MCTOYHHKOB SHEPrUH (aJIbTePHATUBHbIEC HCTOYHUKH
ACATCILHOCTH sHeprun). ONacHOCTH BO3ICHCTBHMS HA JKUBBIE OPTaHU3Mbl OPTaHUYECKMX BEIIECTB OTIEIBHBIX 2
HcyIoBCKa KJIacCOB (yIJIEBOJOPO/IBI, CIUPTHI, (EHOJIBI, XJIOPOPTaHMYECKHE IPOU3BOIHBIE, ABAETHIABI U Jp.),
CMBICJT TIOKA3aTelIs MPEAEIbHO JIOMYCTUMOM KOHIICHTPAIIUH
JlaGopaTopHble 3aHATHSA 2
JlaboparopHas padoTta: “VMneHTHdUKANNS OpraHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIACCOB”™
WneHTrduKaIKsA OPraHuYeCKuX COEJANHEH I OTAEIbHBIX KJIacCOB (Ha MpUMeEpE ajlbIerHI0B, Kpaxmala,
YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C HCIIOJb30BaHUEM WX (IU3HKO-XUMHYECKHX CBOUCTB U
XapaKTepPHBIX Ka4eCTBEHHBIX peakiui. JleHarypaius Oejika Tpu HarpeBaHud. L[BeTHBIC peakiMu 2
OenkoB. BO3HMKHOBEHHE AHAIUTHYECKOTO CHTHANA C TOYKHM 3PCHUS XHMHYECKHX MPOIECCOB IMPU
IPOTEKAHNH KAueCTBEHHOMN PeakIMu, MO3BOJISIONIEN HAEHTH(HUIIMPOBATH PEUIOKEHHBIE OPraHUYECKHE
BEIECTBA
Konrpoaknas CTpyKTypa H CBOICTBA OPraHUYECKUX BELICCTB 2
padora 3 PYKTYP P Hl
Pa3nean 5. KuHernyeckue H TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKHX PeaKuii 4
CxopocTb OcHOBHOe coep:KkaHue 4 OK 01
XUMUICCKIX Teopernueckoe ofyuenue 2 OK 02
DCAKIH. CKOpOCTh peaKiiM, €€ 3aBHCHMOCTh OT Pa3IWYHBIX (HAKTOPOB: MPHUPOIBI PEATHPYIONIHX BEIIECTB, IK 1.1, 2.1,
XUMITICCKOe KOHIICHTPALIUK PEarupyoolInX BEIISCTB, TEMIIEPaTypbl M IUIOMAJH PEAKIIMOHHON MOBEPXHOCTH. 3.1
paBHOBECHE TemnnoBbie >QPEKTH XUMHUIECKUX PEAKIIMH. DK30- U SHIOTEPMHUECKHE, PEAKIIHH. )
OOpaTuMocTh peaknuii. XHUMHUYECKOe PAaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBHEM pa3HYHbIX
(akTOpOB (KOHIIEHTpPAIHS PEAreHTOB MIIM MPOIYKTOB PEaKIlny, JaBJIeHHEe, TEMIIEPATypa) I CO3IaHusI
ONTHMAJIbHBIX YCIOBHH MPOTEKaHUs XuMIueckux mpoiiecco. Ipunimn Jle latenne
IIpakTHYeckHne 3aHATHA 2 OK 01
PelieHne TpakTHKO-OPUEHTHPOBAHHBIX 3ajlaHWil Ha aHAW3 (AKTOPOB, BIMSIONIMX HAa HM3MEHEHHUE OK 02
CKOPOCTH XMMHYECKON pEaKivu, B T.U. C TIO3UIIHIA YKOJIOTUYECKH 1IeTIECO00PA3HOTO MOBEACHHUS B OBITY 2 K 1.1, 2.1,
Y TPYJIOBOM JIESITEIIFHOCTH B IIEJISAX COXPAHEHUSI CBOETO 3710POBbS U OKPYKAIOIIEH TPUPOTHOM CPEIIBI. 31

Pemienne IIPAKTUKO-OPUCHTHUPOBAHHBIX 3aJaHuil  Ha INPUMCHCHUC TPUHIUIIA Jle-Illatenbe st
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HAXOXJICHUs HamNpaBlIeHUS CMEUICHUS paBHOBECHS XHUMHYECKONW peakuud M aHaiu3 (PakTopos,
BIIMSIONIMX HA CMENICHUE XUMHUYECKOTO PABHOBECHS

Pazgea 6. PacTBOpbI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
Howusitie o Teoperudeckoe o0yuenue OK 02
pacTBopax PacTBopenue Kak (U3MKO-xuMudeckuil npouecc. PactBopbl. CrocoOGbl MPUIOTOBIEHHS PacTBOPOB. OK 07
PactBopumocts. MaccoBass 107 pacTBOpeHHOro BemecTtBa. (CMBICH TMoOKazareis MpeaeiabHO K 1.1, 2.1,
JOIYCTUMOW KOHIIEHTPAI[MU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKOl 0€30M1aCHOCTH. 3.1
[IpaBuna 3KOJOTrMYECKH LIEIECOOOPA3HOTr0 IMOBEJICHUS B OBITY U TPYIOBOM JAESITEIBHOCTH B IEINIAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOLICH MPUPOTHON CpENbl; OMACHOCTh BO3ACUCTBUS HA JKUBBIC
OpraHU3MbI OIIPE/ICIICHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PACTBOPBI, UCIIOJIb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHOM JCSITEIIBHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOe coep:KkaHue OK 01
Hccnenosanne JIaGopaTopHble 3aHATHS OK 02
CBOUCTB PACTBOPOB | JTagopartopHas pabota «[IpUrOTOBIECHHE PACTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLIEHTpalUU (C MIPAKTUKO-OPHUEHTUPOBAHHBIMH K 1.1, 2.1,
BOIIPOCAMH ) U OTIPEIeTICHUE CPEIbl BOAHBIX PACTBOPOB. 3.1
Pelenue 3a/1a4 Ha IPUTrOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJePKaHUE (COAepPKAHHE TPUKJIIATHOTO MOIYJIs1)
Paznen 7. Xumust B ObITY ¥ IPOU3BOJACTBEHHOI A€ATEIHLHOCTH YeI0BeKa OK 01
Xumust B ObITY 1 |OcHOBHOE coaepKaAHME OK 02
MPOU3BOACTBEHHOM
POM3BOJACTBCHHO Teopernyeckoe o0yueHue OK 04
NEeATEIILHOCTH — v - OK 07
HeIOBCKA Hogeiime nocTuxeHuss XAMUYECKOW HAYKU U XUMHUYECKON TeXHOJIOTHU. Poik xumuu B obecrieueHnn
HKOJIOTMYECKOH, SJHEPTeTUYECKON U MUIIeBOM 0€30MacHOCTH, pa3BUTHH MeTUIIMHBIL. [IpaBuiia morcka u HK 1.1, 2.1,
aHaJgn3a XUMHUYECKONM HHGOpPMAIMK W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas W Yy4deOHO-HaydHas 3.1

JUTEpaTypa, CpeJICTBA MaccoBOi nHpopmalyu, cetb MHTEpHET)

IIpakTnyeckue 3aHATHS

[Touck ¥ aHanW3 KEWCOB O MPUMEHEHHH XWMHUYECKHX BEIIECTB M TEXHOJOTHUW C Y4eTOM Oymyiien
npoecCHOHANBHOM ~ NEATENBHOCTH MO  TeMaM:  Ba)XKHEWIIHWE  CTPOUTENbHBIE  MaTepHallbl,
KOHCTPYKIMOHHBIE ~MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepHaibl [JIs DJIECKTPOHUKH,
HaHOMATEpHUalbl, TEKCTUJIbHBIC BOJOKHA, WCTOYHUKMA DHEPrUM, OPraHUYECKUE U MUHEPAIbHbBIC
yA0OpeHUs, JICKaPCTBEHHBIC BEMIECTBA, OBITOBAS XUMHUSL.
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3amura: [IpencraBnenue pe3ynbTaTOB pelIeHUs KEMCOB B (pOpMe MHUHH-IO0KIIAJIA C TPe3eHTaInen

AynUTOpPHBIX 66
CamocrosiTenpHas padoTta 4
IIpomeskyToUHAs aTTecTALMS 1O IMCHUIIMHE (3a4eT) 2
Bceero 72
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3. YCJIOBUS PEAJTU3ALIMYA TIPOTPAMMBI OBLIIEOBPA3OBATEJIBHOM
TUCTUTLITAHBI
3.1. TpCﬁOBaHl/Iﬂ K MUHUMAJIbHOMY MaTePUHAJIBHO-TEXHUICCKOMY 00eCImeYeHUuI0

JUiss  peanuzauuy NOpOrpaMMbl JUCHMIUIMHBI  JIOJDKHBI  OBITh  MPEAYCMOTPEHBI
CIIEyIOINEe CIEeNUaTbHbIC TOMEIICHUS: Y4YeOHBI KAaOMHET XUMHUH W/WIH y4eOHOM
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4yeOHOro kaOmHera (HarJsiAHble TMOCO0MA):  HAOOPHI
[IAPOCTEP>KHEBBIX MOJIEJEH MOJEKYJ, MOJEIN KPUCTAIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTHIX M CIIOKHBIX BEIIECTB H/HIIM KOJJIEKIUU TOTUMEPOB; KOJUIEKIIHUS TOPHBIX TIOPOJ U
MUHEpaioB, Tabmuia MenzaeneeBa, ydeOHble (rIbMBI, MHQPPOBBIE 00pa30BATEIHHBIC
pecypchl.

Texnnueckue  cpeacTBa  OOy4YeHHMsI:  KOMIBIOTEp C  YCTPOMCTBAMH
BOCITPOMU3BEJICHUS 3BYKa, IPUHTED, MYJIbTUMEINA-IIPOECKTOP C 3KPAHOM, MYJIbTUMEIUIHAS
JIOCKa, YKa3Ka-Ipe3eHTep ISl PE3CHTALHN.

O6opynoBanune saGopatopur W padoumx MecT JiadoOpaTOpUHM: MEH3YPKH,
MUIETKU-KANEIbHUIBI, TEPMOMETPbI, MHKPOCKOII, JYIbI, MPEAMETHbIE U MOKPOBHBIC
CTEKJIa, IUIAHILETHI JJI1 KalelbHBIX peakuuid, (GuibTpoBanbHas Oymara, IPOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKU, (OHAPHUKHU, HAOOP PEAKTUBOB, CTEKIISTHHbBIC
MaJOYKH, IITATUBBI 711 MPOOUPOK; MEPHBIE LIMJIMHIAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKU
aenutenbHble HuMHApuueckue (50-100 mi), cTynku ¢ mectukoM, (paphopoBbie YalIKy,
MUHIETHI, QWIbTPHl OyMaXKHble, BaTa, Mapiis, 4YacoBble CTEKJA, AJIEKTPOIUTUTKH,
7abopaToOpHbIE IITAaTUBbI, CIMPTOBBIE TOPEJIKH, CIUYKU, MPUOOpP AJs MOJyYEHHUs ra3oB
(w1 mpoOupKa ¢ Ta300TBOAHOW TpPYyOKOH), AeprKaTeau JUisi MPOOUPOK, CKIISTHKU JIJIst
XpaHEHMs] PEaKTUBOB, pPa3JaTOUHbIE JIOTKH; XUMHuYeckue ctakanbl (50, 100 u 200 mu);
LINaTeNN; TUHUETh;, TUTEIbHbIE IIMMLbL, CEKYHAOMEpHl (TaiMepbl), MEPHbIE MPOOUPKU
(ra 10-20 mu1) u mepabie KoaObI (25, 50, 100 1 200 mut), BoasiHas OaHst (MJIK TEPMOCTAT),
CTEKJISIHHBIE TTAJIOYKW; KOHMYECKHe KOJIObI 171st TuTpoBanus (50 u 100 mi1); mHAMKATOpHBIE
MOJIOCKH i ompeaenenus pH u crangapTHas WHAMKATOpHAS IIKajia; YHUBEPCATbHBIN
uHaukarop; nunetku Ha 1, 10, 50 ma (umu mosaropst Ha 1, 5 u 10 mur), OropeTku s
TUTPOBaHUS, MeAunuHCKMe mmmpunbl Ha 100-150 w™mn, nabGoparopHble W/WiH
aHaJIUTHYECKHE Bechl, pH-MeTpbl, CylIMIbHBIN MKad, U JIp. JabopaTopHOe 000pYyI0BaHUE.

3.2. UudopmannoHHoe odecnevyeHne peaan3anuu NporpamMmmbl

Jlnst peanuzaiuu IporpaMmbl OMOIMOTEUHBIN QOH]T 00pa30BaTeIbHON OpraHU3aliu
UMEeT IMevyaTHbIe W/WIN 3JIEKTPOHHbIE 00pa3oBaTeibHble U MH(YOPMAIIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbBIE JJIs1 UCIIOJIb30BaHUsl B 00pa30BaTeIbHOM MpOIIecCe.

3.2.1. IlleuaTHble U31aAHUS

1. Axmeros, H. C. O6mias u neopranuueckasi xumus / H. C. AxmeroB. — 13-e usn.,
crep. — Cankt-Ilerepoypr: Jlans, 2023. — 744 c¢. — ISBN 978-5-507-45394-8. —
e.lanbook.com/book/267359
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1.

bopzoga, JI. /1. OcHoBsl 06miei xumun: yaeonoe nocooue / JI. JI. bopsosa, H. 1O.
Yepuukosa, B. B. fIkymes. — Cankr-IlerepOypr: Jlanp, 2022. — 480 c. — ISBN
978-5-8114-1608-0. — e.lanbook.com/book/211691

bopucos A.H., Octpornsaos E.C., boiiniosa T.b., Apnamesa JI.I1. Xumus:
VYuebnnk / bopucosa A.H., — Mocksa: U3narensckuii neatp «KuoPycy», 2025. —
331 c.

I'muaka H.M. O6mas xumusi: yaueoHoe nocodue, M.: KnoPyc, 2025, - 749 c.
benonyxos C.JI., I'puropseBa. Kommonanas xumusi: yueonuk / benonyxosa C.JI., —

M.: U3narensckuid neHtp «lIpocnexkt», 2021. — 144 c.

3.2.2. DeKTPOHHbIE U3IAHUSA:
http://school-collection.edu.ru/ enunas komnekuus UGPOBLIX 0Opa30BaTEIBHBIX

pecypcoB

. www.bellerbys.com-caiiT yuuTeneit OM0JIOrUU U XUMUU

http://www.alhimik.ru - mone3nsie coBeTbl, 3(HEKTHBIE ONBITHI, XUMHYECKHUE
HOBOCTH
http://www.it-n.ru/ - ceTeBoe COO0IIEeCTBO YUUTENIEeH XUMUU

3.2.3. JlonoJIHUTEIbHbI€ HCTOYHUKMN:

. Kupunnos, B. B. Heopranuueckas xumusi. CBOWCTBa 3JIEMEHTOB U UX COSAMHEHUI /

B. B. Kupumnos. — 2-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2024. — 380 c. —
ISBN 978-5-507-47340-3. — e.lanbook.com/book/362297

Uepnukona, H. }O. 3agaun no ocHoBaM o011Iel XUMUHU JJIs1 CAMOCTOSTEIIbHON
paboTHI C OTBETAMU U PEIICHUSIMHU : yueOHOe TTocooue st By30B / H. FO.
Uepnukona, E. B. MemepsikoBa. — 2-¢ uza., crep. — Cankr-IletepOypr : Jlans,
2022. — 304 c. — ISBN 978-5-8114-9699-0. — e.lanbook.com/book/197731

Yepuuxona, H. FO. Hauana oOmieit xumun : yueonuk aiis By3os / H. FO. UepHukona,
B. B. Camommn. — Cankr-IlerepOypr : Jlans, 2024. — 488 c¢. — ISBN 978-5-507-
48676-2. — e.lanbook.com/book/394436
S16mokoB, B. A. OcHOBBI HEOPraHUYECKOM U oprannyeckor xumun / B. A. S16510Kk0B,
H. B. SI6nokoBa. — Cankrt-IletepOypr : Jlanb, 2023. — 288 ¢. — ISBN 978-5-507-
45618-5. — e.lanbook.com/book/311921
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http://school-collection.edu.ru/
http://www.google.com/aclk?sa=l&ai=CCQgu5rk_TZ3WEMPiswbW2L046f3b3AH78dvUFOCxmqwDCAAQASDijKkXKAJQuYXBwwZghJXshdwdoAHRxP7wA8gBAakCm082kVSAuj6qBCFP0PQ-wLlRTNo1P7cHvUdqP9kbABkHWnoioabIB8YoZJo&sig=AGiWqtzPMSCP_w9Sl-E_AJob251dVLEU6Q&adurl=http://www.bellerbys.com/russian/study/index.aspx%3Fcid%3Dga_ru_generic
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

KOHTposib 1 OLIEHKa pe3yJIbTaTOB OOYYEHHUs OCYIIECTBIISIETCS MPENOJaBaTEIeM B
npolecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U 1a00paTOpHBIX pabOT, TECTUPOBAHUS, a
TAaKk)K€  BBIMOJHEHHS ~ OOYYalOUIMMHCS ~ WHIWBUIYadbHBIX  3aJaHHi, MPOEKTOB,
uccienoBanuii. Pe3ynbTaThl 00yueHUs OMpENEeNsioT, YTO OOy4aronIuecs: JTODKHBI 3HATh,
NOHUMATh U IEMOHCTPHUPOBATH MO 3aBEPIICHUH U3YUEHUS TUCLHUILIHHBI.

Jnst dbopmMupoBaHMs, KOHTPOJS U OLEHKH pPE3yJbTaTOB OCBOCHUS YueOHOM
JUCLUIUIMHBI UCIIOJIB3YETCS CUCTEMA OLEHOYHBIX MEPONPHUITHI, IPEICTABIIAIONIAs COOOM
KOMILIEKC Y4Y€OHBIX MEpPONPUATHH, COIJACOBAaHHBIX C pE3yJbTaTaMH OOYyYEHHS U

chopmynupoBadabix ¢ yaerom @I'OC COO (mpeaMeTHbIe pe3yIbTaThl 0 TUCIHUILIAHE) U

dI'OC CIIO.

Ne | OK/IIK | Moayab/Pa3nen/Tema | Pe3yabTart o0yueHnust Tumst OHeHO‘le x
MeponpusTHii
I | OcHoBHOe conepkanue
1 Paznea 1. OcHoBbI Popryauposars
0a30Bble MOHATHS U
CTPOEHHUs BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnsars xumuueckue |1. Tect «Ctpoenue atomoB
XUMHUYECKUX DJIEMEHTOB |(POPMYJIbI COEIMHEHU B |XUMUUYECKHUX 3JIEMEHTOB U
Y TIPUPOJIa XUMHYECKON |COOTBETCTBUU CO MIPUPOJIA XUMUYECKOUN CBSI3M.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3a/1aun Ha COCTaBJICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (popmym
MCXO U3 BAJICHTHOCTU U |IBYXaTOMHBIX COSIMHEHHIA
AIIEKTPOOTPHUIIATETILHOCTH |(OKCHUIOB, CYNb()HUIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJb30BaHUE
XUMHUYECKOH CUMBOJIUKH H
Ha3BaHUM COCTUHECHUM 110
HOMEHKJIATyp€e MEKTyHapOIHOTO
CO03a TEOPETUYECKOUN U
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHHUSI XHMHUYECKUX
dhopMyI ABYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JPYTHX HEOPTaHHIECKUX
COEJIMHEHUH OT/IeJIbHBIX KJIACCOB
1.2 | OK 01 |IIlepnonnyeckuii 3ak0H 1| XapaKkTepru30BaTh 1. Tect «Mertamuueckue /
OK 02 tabauma J[.1. XUMHUYECKHE AJIEMEHTHI B |HEMeTaIMYeCKUE CBOMCTBA,
Menpeneena COOTBETCTBHUU C UX ANEKTPOOTPHUIIATETLHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
MEePUOINYECKON CUCTEME |XMMHUYECKUX 3JIEMEHTOB B
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpUATHI

XUMHYECKHUX DIIEMEHTOB
J.. MennaeneeBa

COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TIOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XHMHYECKUX dj1emMeHToB JI.1.
MenneneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOTUIECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB M UX
COEJIMHEHUH B COOTBETCTBUH C
nosjoxxenueM Ilepronuueckoit
cUcCTeMeE.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEPHU3aALUI0 XUMHUECKUX
aNeMEHTOB: «MeTtamndyeckue /
HEMETaJNIMYE€CKUE CBOICTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJICMEHTOB B
COOTBETCTBUE C UX IJICKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKHX AJIEMEHTOB

JI.. MeHnaeneeBay

Pa3nen 2. Xumnueckune
peakuuu

XapakrTepu3oBaTh THIIbI
XHMHUYECKHX peakumni

KonTtpoubnas padora
«CTpoeHue BeniecTsa u
XHMHYECKHe PeaKIum»

2.1

OK 01
OK 04

THUIBI XUMHAYECKUX
peakuui

CoCTaBJsTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIUTETLHO-
BOCCTAHOBUTCIIBHBIC
peakinuu

1. 3agaun Ha cocTaBIEHUE
YPAaBHEHUU PEaKLUid:

— COCIMHCHUS, 3aMEIICHUS,
pasnokeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINA C
HCIIOIL30BaHNEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIIIECTBA WIIK 00BbEMA

ra3oB 10 U3BECTHOMY KOJIHYECTBY
BElIEeCTBa, Macce Win 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIuy BEMIECTB; PACYETHI
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpUATHI

Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MIPOAYKTOB PEaKIIHH,
€CITH OJTHO M3 BEIIECTB UMEET
IPUMECH

2.2

DIEeKTPOIUTHYECKAS
JMIACCOLUAANNS U MOHHBIN
0o0MeH

CoCTaBIsATh ypaBHCHHUS
XUMHYECKHX PEaKIuu
HOHHOI'0 OOMeHa ¢
y4acTHeM
HeOpI‘aHI/I‘-IeCKI/IX BCIICCTB

1. 3amaHus Ha coCTaBJICHUE
MOJICKYJISPHBIX U HOHHBIX
peaKuuii C y4aCTUEM KHCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHUUYECKUX peakiui”

Pa3zpnen 3. Crpoenue u
CBOliCTBa
HEOPraHu4ecKHuX
BeIEeCTB

HccnenoBarb cTpoeHue u
CBOICTBA
HEOPraHMYecKuXx
BellleCTB

KonTtpoJsbnas padora
«CBOHCTBA HEOPraHMYECKHUX
BelIeCTB»

3.1

OK 01
IIK.1.1,
2.1,3.1

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYECKUe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHAYECKOH (OPMYITBI HITH
COCTaBJIICHUE XUMHYECKOMN
(bopMyJIbI UCXO/I U3 HAa3BAHUS
BELIECTBA 10 MEKyHAPOIHON
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3agauM Ha pacyeT MacCOBOU
JI0JIU (MacChl) XUMHYECKOTO
AIIeMEeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJIacCU(UKaLlM1, HOMEHKJIAType U
XUMHYECKUM (hopmyrnam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KIJIACCOB.

4. IlpakTrueckue 3a1aHus Ha
OnpeaeIeHue XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BH/1a XUMHUYECKOM
CBSI3M U TUIIA KPUCTAJUINYECKON
peLIEeTKH

3.2

OK 01
OK 02
IIK.1.1,

Dduznko-xuMuuecKue
CBOMCTBA
HEOPraHUYECKUX

VYcranaBiuBaTh
3aBHUCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOWCTB

1. Tect «OcobenHoCcTH
XUMHYECKUX CBOHCTB OKCHIOB,
KHCIIOT, OCHOBaHUH, aM(pOTEpHBIX
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Monyas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MepOonpusTHI
2.1,3.1 |[BemecTs HEOPraHWYECKUX BEUIECTB |TUIPOKCHUIOB U COJICH».
OT CTPOEHUS aTOMOB U 2. 3ajaHus HA COCTaBJIEHUE
MOJIEKYJI, a TAK)KE THMAa  |ypaBHEHUI XUMMUYECKUX pPeaKLni
KPHUCTaNINYECKOM C Y4aCTHEM IIPOCTBIX U CIIOKHBIX
pelIeTKH HEOpPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
T'HJIPOKCUI0B, HEOPIraHUYECKUX
COJIeH, XapaKTepU3yIOIUX UX
CBOMCTBA U CIIOCOOBI MOJTyUEHHUSL.
3. IlpakTHKO-OpUEHTHPOBAHHbBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U IOJIy4YEHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OKO01 |HMnentudukanus Hccnenosathb 1. IIpakTHKO-OPHUEHTUPOBAHHbIE
OK 02 |HeopraHudeckux KAuECTBEHHBIC PEAKIIMM  |3aJIaHUS 10 COCTABJICHUIO
OK 04 |(BemecTB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTHEM
HEOPraHMYEeCKUX BEIIECTB,
UCTOJIb3YEMBIX Ul UX
UJIEeHTU(DUKAIUH.
2.JIaGopaTopHas pabora:
“Unentudukanus
HEOPTraHUYECKHUX BEIECTB”

4 Paznen 4. Crpoenue u |HccaenoBath ctpoenue u | Konrpoabnnas paéora
cBoOIicTBa cBoiicTBa oprannveckux [«CTpoeHue u cBoiicTBa
OpPraHn4yecKuXx BellecTB OpPraHMu4ecKuX BelecTB»
BellecTB

4.1 | OKO01l |Knaccudukarmus, Knaccudumnupoarts 1. 3agaHus Ha COCTABJICHUE
[IK.1.1, |cTpoenue n OpPraHMYEeCKHE BEUIECTBA B |HA3BAHUI OPraHUYECKUX
2.1,3.1 |HOMeHKJaTypa COOTBETCTBUU C UX COEJIMHEHUH 110 TPUBUAILHON MU

OpraHNYCCKUX BCIICCTB

CTpOCHHEM

MEXIYHApOAHOU
CHUCTEMATUUYECKON HOMEHKJIIATYPE.
2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKpAIIEeHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocrteniel GopmMyJibl
OpPraHUYECKON MOJIEKYJIbI, UCXOIS
U3 DJIEMEHTHOTO cocTaBa (B %)
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Monyas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpHusTHIA
42 [ OK 01 CBolicTBa OpraHu4YeCKuX | Y cTaHaBIUBATh 1. 3amaHus Ha coCTaBJICHUE
OK 02 |coenuneHnuii 3aBUCUMOCTH (DU3HKO- YpPaBHEHUN XUMHUUYECKUX PEaKIuid
OK 04 XUMHYECKUX CBOMCTB C y4acCTHEM OPraHUYECKUX
[K.1.1, OpraHWYEeCKHUX BELIECTB OT |BEIECTB HA OCHOBAHUHU UX
2.1,3.1 CTPOEHHUSI MOJIEKYJI COCTaBa U CTPOCHHU.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUI XUMHUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOIIUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKUUi U
TE€HETUYECKOM CBS3U
OpPraHUYEeCKHUX BELECTB Pa3HbIX
KJIaCCOB.
3. PacuerHsble 3a1auu o
YpaBHEHUSAM PEAKIINIl C yd4acTHEM
OpraHUYEeCKHUX BEIECTB.
4. JJaboparopnas pabota
“IIpeBpalieHus OpraHuYeCcKuxX
BEIIIECTB IIpY HarpeBaHuu"
43 [ OK 01 Nnentuduxanus Uccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHBIC
OK 02 |opranuyeckux BEIIECTB, |[KAYECTBEHHBIE PEAKIIMU  |3aJaHUs 110 COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKUX XUMHUYECKUX PEAKIUHN C yUaCTUEM
[IK.1.1, |mpumeHeHue B OBITOBON |COCAMHEHHI OTAETBHBIX |OpPraHUYECKHX BEIIECTB, B T.4.
2.1,3.1 |u npou3BOACTBEHHOMN KJIaCCOB MCIOJIb3YEMBIX JIJISl UX
JESATEIbHOCTH YeJI0OBEKA UACHTUPUKAIUHN B OBITY U
MIPOMBIIIIIICHHOCTH.
2.JIaGoparopnas padoTa:
“Unentuduxaiuist OpraHu4ecKux
COEIMHEHUH OTJEIbHBIX KJIACCOB™
5 Paspeua S. Xapakrepu3oBatb
Kuneruveckue u BJIMSIHHE PA3JTUYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHE U CKOPOCTh
NPOTEKAHUSA XHMHUYECKHX peakuui
XHUMHYECKHX pPeaKkuui
5 |OKO01 CKOpOCTh XMMHYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakiuii. XuMHUYECKOE |BIMSHUE KOHLIEHTPAMU |TEOPETUUYECKUE 3a/1aHUs HA
[IK.1.1, |paBHOBecue pearupymomux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
2.1,3.1 TEMIIEpaTypbl Ha CKOPOCTh |H3MEHEHNE CKOPOCTH XUMHUYECKON

XMUMUYECKUX peaKInii
XapakTepHu30BaTh
BIIMSIHUE U3MEHEHUS
KOHLIEHTPALUU BEIIECTB,

peakuuu. [IpakTuko-
OpPUEHTHPOBAHHBIE 3a/IaHUS Ha
npuMeHeHue npuHiuna Jle-
[HaTenbe uIst HAXO0XKICHHS
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Monyas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHii
peaxiuu cpesl u HAIpPaBIICHUS CMEILIEHUs
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKON PEeaKINU
CMEIlIeHHEe XUMUYECKOTO |1 aHaiIu3 (JaKTOPOB, BIMSIIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBaTh HCTUHHBIE

Pa3nen 6. PacTtBopsl  |pacTBOpBI € 3aJaHHBIMH
XapaKTepuCTUKAMH
6.1 | OK 01 [Tonstue o pactBopax  |Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE
OK 02 pacTBOpHI pacTBOpOB.
IK.1.1, 2. IIpakTUKO-OpUEHTUPOBAHHbIE
2.1,3.1 pacueTHbIE 3aJlaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBON U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YenoBeKa
6.2 | OKO01 Hccnenoanue croiictB |MccnenoaTth hu3mko- JlaGopaTtopHnas pabota
OK 04 |pactBOpOB XUMHUUYECKHE CBOMCTBA “[IpuroToBiaeHue pacTBOPOB”
[K.1.1, VCTUHHBIX paCTBOPOB
2.1,3.1

II | IIpogeccuoHaIBLHO-OPUEHTHPOBAHHOE cO/lepKaHue (CoaepKaHue MPUKIAJTHOI0 MO1YJIA)

7 Paszpnen 7. OunenuBath nocJjeacTeus |3amuTa Keica (¢ yuerom
Xumus B ObITY U OBITOBOII U Oyayuueii npogeccuoHAILHOI
NMPOM3BOACTBEHHOI NMPOU3BOACTBEHHOI AesiTeIbHOCTH)

AesiTeIbHOCTH NAesiTeIbHOCTH Yel0BeKa
YeJ10BeKa C MO3UIM I

IKOJIOTHIECKOU
0e30ImMacHOCTH

OK 01
OK 02
OK 04
OK 07
MK.1.1,
2.1,3.1

Xumus B OBbITY U
MIPOU3BO/ICTBEHHOM
NeSITebHOCTH YeJIOBEKa

O11eHUBAaTh MMOCIEICTBUS
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa C
MMO3UITIH DKOJIOTHUECKOH
0e30macHOCTH

Keiic (c yuerom Oynymieit
npodeccuoHaNbHOMI
JESITEIIbHOCTH )

Bo3MOXHBIE TEMBI KEHCOB:

1. ITorennenue kMMara u
BBICBOOOK/IEHHE Ta30BbIX
THJIPaTOB CO JIHA OKeaHa.

2. Bynymue matepuansl s aBHa-
, MAITUHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBble maTepuaiibl A
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB

38




