['ocymapcTBeHHOE 010 KETHOE 00pa30BATEIIBHOE YUPEKIACHHUE
cpeaHero mpohecCUOHAIBHOTO 00pa30BaHus
Jlyranckoit Hapoanoit PecriyOnuku
«POBEHBKOBCKHUI CTPOUTEIIBHBIN KOJUIEIA)

PABOYAS IPOTPAMMA
001e00pa3oBaTeJIbHOM TUCHUTIIIMHBI
OVIIL.11l «Xumusn»

08.01.28 MacTtep OTIEIOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX PadOT

2024 1.



PaccMOTpeHO ¥ COIIACOBAaHO METOAMYECKOW ILMKIOBOM KOMHUCCHUEU
npenojiaBarenei o01eo0pa3oBaTeNbHOTO IIUKIIA
[Tporokon Ned ot 30.08.2024 r.

Pa3zpaborana Ha  ocHoBe IlpumepHoit  pabGouedi  mporpaMmbl
o01reo0pa3oBaTeNbHON  JUCHUIUIMHE «XUMHS» UIsE  TPO(ECcCHOHATBHBIX

oOpa3oBaTenbHbIX Opranu3anuil/ moj pykooactsom Ilerposa F0.1O., - Mocksa,
HPIIO, 2022 .

Cocrasurens: U3tomenko Haranbs BnaguMmupoBHa npenoaBaTelb XUMUN
U OMOJIOTHH



COJEPKAHME

1. Oo1as xapakTepucTuka pabodeil mporpaMMbl 00111e00pa30BaTENbHON

D107 TR11200M020505 DA€ 71191 8 00 S 4

2. CrpykTtypa u copepkanue o01eo0pa3oBaTeIbHOM

B10% (9117000105 02 1 5 CUUUEE R 16
3. YcaoBus peanuzamnuy mporpaMMbl 001ieo0pa3oBaTeIbHON TUCIIUIUIAHEL..26
4. KoHTpoJ1b 1 OlIeHKa pe3yJIbTaTOB OCBOEHUS 0011€00pa30BaTENbHON

b107% (10700 8107 03 1 5 S 27



1. O0mas xapakrepucTuka padoydeil mporpaMMbl 001e00pa30BaTeJbHOM
pucuummHbl OYIL11 «Xumus»

1.1. MecTo IMCUMIUIMHBI B CTPYKType OCHOBHOI 00pa3oBaTeibHOM
MPOrpaMMBbl:

OOueoOpa3oBaTenibHasl JUCHUIUIMHA «XHUMHUS» SBISETCA 00s3aTelbHON
4acThIO 00111€00pa30BaTENbHOIO LIUKJIA OCHOBHOI 00pa30BaTebHOM MpOrpaMmsl B
cootBercTBUM ¢ DPI'OC mo mnpodeccusim: 08.01.28 Macrtep OTIOEIOYHBIX
CTPOUTEIBHBIX U JIEKOPATUBHBIX padOT

1.2. lesn ¥ muIaHUPyeMble Pe3yJIbTaThl 0CBOEHUS JUCIIUNJIMHBI:
1.2.1. leau nucuMIJIMHBbI

CopeprkaHnue mporpaMmbl « XMMUSD HAIIPaBJICHO HA JOCTUXKEHHUE CIEIYIOMUX
LETICH:
- (hopmupoBanmre y oOy4aronuxcsi yMEHUs OIEHUBATh 3HAUUMOCTh XMMHYECKOTO
3HAYEHUSA JJISl KaXI0r0 YEJIOBEKa;
- (opMupoBaHrEe y OOYUYaAIOIUXCS IEITOCTHOTO MPEICTaBICHUS O MHUPE U POJH
XUMUHU B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpa; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCH OKPYKAIOIIEH NEeHCTBUTEIbHOCTU: MPUPOIHOM,
COLMAIIBHOM, KYJbTYPHOM, TEXHUYECKOW CpEIbl, - HCHOJNB3Yd [Js 3TOro
XUMUYECKUC 3HAHUS;
- pa3BUTHE y OOydYarOIMMXCS YMEHHUU paznuyaTh (HaKThl U OIEHKH, CPAaBHHBATh
OIICHOYHBIC BBIBOJIbI, BUACTH UX CBSI3h C KPUTEPHUSAMHU OIIEHOK U CBSI3b KPUTEPUEB C
OTIPEJICTICHHOW CHUCTEMOM IIeHHOCTeH, (opmymupoBaTh ¥  OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIIHIO;
- MprOOpeTEeHNE 00YJAFOIITUMHUCS OTBITa Pa3HOOOPA3HOM JAEATEILHOCTH, TTIO3HAHUS
¥ CaMOIIO3HAHMUSI; KIIFOUEBBIX HABBIKOB, UMEIONINX YHUBEPCAIBHOE 3HAYEHUE JIJIS
pa3MUYHBIX BHUJOB JIEATCIHHOCTH (HABBIKOB pEIICHUS TPOOJeM, MPUHSATUA
pelIeHu, ToucKa, aHajau3a W o0paboTku WHOOpPMAIUU, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHM, COTPYIHUYECTBA, OE30MACHOIr0 OOpallleHUs C
BCII[ECTBAMH B MIOBCETHCBHOM YKU3HH).

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOCHHMs 001Ie00pa3oBaTeJIbHOM
aucHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue nUCUMIUIMHA uMeeT npu hpopmupoBanuu 1 pazsutuu OK u
[TK



Kon u
HanMeHOBaHHe
(popmupyembIx
KOMIIeTeHIN i

IInanupyemMbie pe3yJabTaThl OCBOCHHMS THCIUIIHHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIOCOOBI pereHus
3a1a4
po¢eCCHOHAIBHO
W OeITeIbHOCTH
MPUMEHUTEIBHO K
pa3IM4YHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHMSA:

- TOTOBHOCTh K TpPYAy, OCO3HAHHE
[IEHHOCTH MacTepCTBa, TPYI0JII00uE;

- TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH

TEXHOJOTHYSCKOM u COIIMaJIbHOM
HaMpaBJIECHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATD, MJIAHUPOBATH i
CaMOCTOATENIbHO  BBIIOJHATh  TaKYHO
JICSITEIILHOCTD;

- HWHTEpEC K pa3audyHbiM  cdepam
npodecCHOHATLHOM IS TEIILHOCTH,
OsBjaagenue YHHMBEPCAJIbHBIMH
yueOHBIMU NMO3HABATEJIbLHBLIMH
JeHCTBUSIMU:

a) 0a3oBble JIOTHYECKHUe AelicCTBHS:

- CaMOCTOSITENIbHO (OpPMYyIUpPOBaTH M
aKTyaJIMu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN
IpU3HAK  WIM  OCHOBaHWA  JUId
CpaBHEHUH, KJIacCU(pUKaLUu u
0000IIECHHMS;

- ONpEeneNATbh LENH JACSITEIbHOCTH,
3a/laBaTh NapaMeTpbl U KPUTEPUU HX
JOCTUKECHMUS;

- BBISIBJIATDH 3aKOHOMCPHOCTHU n
MNpoTUBOpPCUUA B  paCcCMAaTPUBACMBIX
SIBJICHUSAX,

- BHOCUTb KOPPCKTUBBI B JICATCIBHOCTD,
OIICHUBATh COOTBETCTBUEC PC3YJIbLTATOB

- BJIAJIETh CUCTEMOM XMMHUYECKUX 3HAHUMN, KOTOpasi BKJIIOYAET: OCHOBOIIOIAraloIINe
MOHATHS (XUMHUYECKHMI SJIEMEHT, aToOM, JJIEKTPOHHas 00oJiouka atoma, s-, p-, d-
3JIEKTPOHHbBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHUSI, XAMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00beM, YIIIepOdHbIN CKelleT, (DYHKIIMOHAIbHAS TPYIINa, paJuKall,
W30MEpHsl, U30MEPBI, TOMOJIOTMYECKUI Psi, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOI- U
a30TCO/ICpXKAIINE COCAMHEHUs, OMOJOTMYECKU AaKTUBHBIC BeUIECTBA (YIJIEBOJIBI,
KUpBI, OETKH), MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIECKYJISPHbBIC
COCIMHECHMS, KPUCTAUIMYECKas  pemieTKa, THUIbl  XUMHYECKHX  peaKIuil
(OKHCITUTENBHO-BOCCTAHOBUTEINbHBIE, K30-U SHAOTEPMHUUYECKUE, PEaKLIUU MOHHOTO
oOMeHa),  pacTBOp,  OJCKTPOJIUTHI,  HEIICKTPOJUTHI,  DIEKTPOJIUTHUYECKAS
JUCCOIMANMsl, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHWMHUYECKOW pEaKIuH,
XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPUS] XUMHUYECKOTO CTPOCHUS
opranuyeckux BemectB  A.M. bymiepoBa, Teopusi  3JIEKTPOIUTHYECKOU
Juccouuanuu, nepuoaudeckuii 3akon .M. Menaeneesa, 3aKkoH COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHHU, (AKTOJIOTUYECKHUE CBEACHHS O
CBOMCTBax, COCTaBe, IOJYy4YeHUH U OE30MaCHOM HCIOJb30BAHUU BaKHEUIITUX
HEOPTaHMYECKUX M OPTraHMYECKHX BEIIECTB B OBITY U MPAKTHUECKOH NEATETbHOCTH
YeJl0BeKa;

- YMETh BBIABIIATH XapaKTEPHbIE MPU3HAKM M B3aUMOCBS3b M3YyUEHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOIIME TIOHATHS TPU OMUCAHUU CTPOEHUS M CBOWCTB
HEOPraHUYECKHMX M OPraHWYeCcKMX BEUIECTB M HUX MPEBpAIICHUM; BBIABIAThH
B3aMMOCBA3b XMMHMYECKUX 3HAHUN C MOHATUSMU W TPEJICTABICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh MCMOJb30BaTh HAUMEHOBAHUS XUMHUUYECKUX COCAUHEHUN MEXIyHApOIHOTO
COI03a TEOPETUYECKON M MPUKIAJHON XUMUU U TPUBUAJILHBIC HA3BAHUS BaKHEUIIINX
BelIeCTB (ITUJICH, alleTHIIEH, TIUIEepUH, peHon, popMalbIerul, YKCycHasi KUCIIOTa,
TJIMIWH, YTapHBIA Ta3, YrIeKHWCIbId Ta3, aMMHUaK, TamieHas W3BeCTh, HeralleHas
W3BECTh, MUTHEBAs COJla U JAPYTUX), COCTaBIATH (OPMYIbl HEOPTraHUYECKHX U
OPTaHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKITUH, OOBSICHATH UX CMBICI,
MOATBEPK/IaTh XapaKTEPHbIE XMMHUYECKHUE CBOICTBA BEHIECTB COOTBETCTBYIOIIMMH
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ejsiM, OLICHUBATL PHUCKU HOCJIGI[CTBI/Iﬁ
JACATCIIBHOCTH,

- pa3sBUBaTb KPCATUBHOC MBIIIJICHUC ITPU
PEIICHUHU XXU3HCHHBIX HpO6J'I€M

0) 0a3oBBIE HCCIIeI0BATEILCKUE
nelcTBHA:
- BJI1aJACTH HaBbIKaMU y‘IC6HO-

HUCCIIEI0BATEIbCKON U MPOEKTHOM
NEeSTeIbHOCTH, HABBIKAMHU DPa3pEIICHUS

pooem;

- BBIBJIATH MPHYMHHO-CIICICTBEHHBIC
CBSI3M MW aKTyaJM3UpPOBaTh 3ajauyy,
BBIBHraTh THUIOTE3y €€ peIICHHUS,
HaXOaUuTh APTYMCHTBI JJISL

JI0OKa3aTejIbCTBa CBOUX YTBEPXKACHUIA,
3a/aBaTh TapamMeTpbl W KPUTEPHUH
pelIeHHUS;

- aHAJIU3UPOBATh TOJYUYCHHBIE B XOJIE
pelieHus 3aJ1a4un pe3ynbTaThl,
KPUTUYECKH OLIEHUBATH uX
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSIX;

- yYyMeTh IME€PEHOCUTh 3HAaHUS B
MO3HABATEIIbHYI0 M MPAKTUYECKYIO
00J1aCTH KU3HEAEITEILHOCTH;

- yMEeTh MHTETPpUPOBATh 3HAHUA U3
Pa3HBIX MPEeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HJIEU, TpPEIJIararhb
OpUTHHAJIbHBIE MOJX0/IbI U PEIICHUS;

- CITOCOOHOCTB MX HMCITOJIL30BaHUS B
MO3HaBaTEILHON 1 COLMAILHOM

9KCIIEPUMEHTAMH U 3aIIUCSMU YPAaBHEHUI XUMUYECKUX PEAKIUI;

- yYMeTb YCTAaHaBIMBAaTh IPUHAJICKHOCTb H3YYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKHUX BEUIECTB K OIPEJIEICHHBIM KjaccaM M TIpylnaM COEIUHEHH,
XapaKTepu30BaTh UX COCTAB M Ba)KHEHIIINE CBOMCTBA; ONIPEEIIATh BUIbl XUMUUECKUX
CBA3eM  (KOBaJIeHTHAas,  MOHHAs,  METaJUIM4YecKas,  BOJOpOJHAs),  THUIIbI
KPUCTAJUIMYECKUX PEIIETOK BEUIECTB; KJIacCu(PUIUPOBATh XMMUYECKHE PEAKIINY;

- chopMupoOBaThH MIPECTaBICHUS: 0 XAMHUYECKOU COCTaBJIIOLIEN
€CTECTBEHHOHAYYHOM KapTHUHbBI MUPA, POJIU XMMHUHU B IO3HAHUHU SIBJICHUH NIPUPOJIBL, B
(GOpMHUpPOBAaHUM MBIIUICHUS W KYJIBTYphl JMYHOCTH, €€ (YHKIHOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsl pELIeHUs] MPAaKTUYECKUX 337ad U 3KOJOTMYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpPEIe;

- YMETb IPOBOAUTD PACUETHI 10 XUMUYECKUM (DOpPMYJIaM U YpaBHEHUSIM XUMUYECKUX
peakiuii ¢ UCIOIb30BAHUEM (PU3UUYECKUX BEJIMYMH, XapaKTEePU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA; UCIOIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS JUIs IPUHSTUS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM

MIPaKTUKE
OK 02. B o06sacTH EHHOCTH HAYYHOIO | - YMETh IUJJAHUPOBATh M BBINOJHATH XMUMHUYECKHH AKCIEPUMEHT (IIpeBpaleHHs
Hcnonbs3oBath MO3HAHUS: OpraHMYECKHUX BEUIECTB NPU HArpeBaHUU, MOJyYEHUE AITUJIEHA U HU3YYEHHUE €ro
COBPEMEHHBIE CBOMCTB, Kaue€CTBEHHBbIE PEAaKIMM Ha aJbAETUAbl, Kpaxmaj, YKCYCHYIO KHCIOTY;
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CpeICTBA IMOUCKA,
aHanu3a u
HUHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccroHantbHO
U IeITeNbHOCTU

- c(OpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu "
OO0I1IECTBEHHOM MPaKTUKH, OCHOBAaHHOT'O
Ha JMaJore KyJabTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MecTa B
MIOJINKYJIbTYPHOM MHPE;

- COBEpILEHCTBOBAHUE S3BIKOBOW U
YUTATEIbCKON KYyJIbTYphl KaK CpeICTBa
B3aUMOJCIHCTBUS MEXIy JIIOABMH H
MIO3HAHUS MHPA;

- OCO3HaHUE IIEHHOCTM  HAY4YHOU
NEeSATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIISATh MIPOCKTHYIO u
HCCIIEA0BATENbCKYIO JIeATEIbHOCTh
HHIUBUAYAIBHO U B IPYIIIIE;
OBaanenue YHHMBEPCAJIbHBIMH
yueOHBIMU NMO3HABATEJIbHBIMU
JeHCTBUSIMU:

B) padoTa ¢ nunopmaunmeii:

- BJIaJIeTh  HABBIKAMM  IOJYy4YEHUS

nH(OpPMALIUM W3 HMCTOYHHUKOB Pa3HbBIX
THIIOB, CAMOCTOSITEIIBHO OCYILECTBIIATH

MOMCK, aHalMu3, CUCTEeMaTHU3alUi0 U
UHTEPIPETALNIO UHpOpMaLUU
Pa3IMYHbIX BUJIOB u bopm
IIPE/ICTaBIICHMS;

- Cco3laBaTh TEKCTHI B Pa3IIMYHBIX
dopmarax Cc y4eTOM Ha3HAYEHUS
WHpOpPMAIIMK ¥ TEJIEBOW ayJUTOpPHH,
BbIOMpast ONTUMAJILHYIO bopmy
MIPEJCTAaBIICHNS U BU3yaTH3alllN;

- OLIEHUBATh JIOCTOBEPHOCTb,
JIETUTHMHOCTD nHpOpMaInHy, ee

JeHatypanus OeNKOB TpU HarpeBaHWU, I[BETHBIC PEAKIMU OENKOB; IMPOBOIUTH
peakuuu MOHHOTO OOMEHa, ONpEAeNsTh CpeAy BOJHBIX PAcCTBOPOB, KayeCTBEHHbIE
peaknuu Ha cyabdar-, KapOoHaAT- ¥ XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS; PelIaTh
IKCTIEpUMEHTAJIbHBIC 3a71a9u 110 TeMaM "Metaisr" u "Hemeramibl'") B COOTBETCTBUHU
C TpaBWIAMH TEXHUKHM O€30MAaCHOCTH TMpH OOpalleHMH C BEUIeCTBAMU U
nabopatopHbiM  000pyAOBaHHMEM; MPEACTaBIATh  PE3YyIbTaThl  XUMHUYECKOTO
SKCHepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUH U
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB;

- YMETh aHaJIM3UPOBATh XHUMHYECKYI0 HH(GOpPMAIHIO, TOJy4aeMyl H3 pa3HBIX
HCTOYHHKOB (CpesicTB MaccoBOi HH(pOpMaIuu, cetb UHTepHET u Apyrue);

- BIAJETh OCHOBHBIMM METOJAMH HAay4YHOI'O0 IO3HAaHHSA BEUIECTB M XMMHYECKUX
sIBJICHUH (HaOJI0/IeHHEe, U3MEPEHUE, IKCTIEPUMEHT, MOCIIMPOBAHNUE);

- YMETb IPOBOAUTD PACUETHI 10 XUMUYECKUM (DOpMyIIaM U YpaBHEHUSIM XUMUYECKUX
peaKIuii C UCTOIB30BAHUEM (DPU3UUYECKUX BEITMYMH, XapaKTEPUIYIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa (HOpMajbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BELIECTBA; UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIsI IPUHATHUS
peuieHnil B KOHKPETHBIX >KM3HEHHBIX CUTYalUsiX, CBSA3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM




COOTBCTCTBHUEC INPABOBBIM U MOPAJIBHO-
OTUYCCKHUM HOpMam;,

- VICIIOJIb30BaTh cpencraa
UH()OPMAIIOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX )51
OpraHU3aluOHHbBIX 3a/1a4 c
co0Ir0IeHIEM TpeOoBaHUI
OPrOHOMHKH, TEXHHKH O€30IaCHOCTH,
TUTHCHBL, pecypcocOepexeHus,

MPABOBBIX W O3TUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U
3alUThl HH(POPMAIIHH,
nH()OPMAIMOHHON 0E30MaCHOCTH
JIMYHOCTH,

OK 04.

D¢ dexTnBHO
B3aMMO/IeHICTBOBAT
b 1 paboTaTh B
KOJIJICKTUBE U
KOMaH/Ie

-  TOTOBHOCTH K  CaMOpPa3BUTHUIO,
CaMOCTOSTCILHOCTH u
CaMOOIIPEEIEHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHo-
HCCIIEIOBATENBCKOW,  INPOEKTHOW U
COITMAJIBHOM AeSITEIbHOCTH;
Osaaaenue YHHMBEPCAJIbHBIMHA

KOMMYHUKATUBHBIMU JeHCTBUSAMM:

0) coBMeCTHAasl IeITeJIbHOCTD.

- MMOHUMATh u UCII0JIb30BaTh
MPEUMYILECTBA KOMaHJHOH u
WHIUBUAYAIBHON pabOTHI;

- IpPUHUMATh [EJIU  COBMECTHOU
NEeSATEIbHOCTH,  OPraHU30BBIBaTH U
KOOPJAMHHUPOBATh JICHUCTBUS TIO €€
JOCTUKEHHUIO: COCTAaBJISITh J1aH

JEUCTBHN, pACTIPEIENISTH POJIM C YYETOM

- YMETh IJIaHUPOBATh M BBHINOIHATH XUMHUYECKUH OSKCIEPUMEHT (MpeBpalleHUsS
OPraHWYECKUX BEIIECTB NMPH HArpEeBaHUH, MOJIYYCHHE JITHJICHA M H3y4Y€HHUE €ro
CBOMCTB, KaueCTBEHHBIE PEAKLIMU HA albJETHAbl, KpaxMaj, YKCYCHYIO KHCIOTY;
JeHaTypanus OENKOB NpH HarpeBaHWM, IIBETHBIE PEAKIMU OEJIKOB; MPOBOIAUTH
peaKkiuu MOHHOTO OOMEHa, OMPEAeNsATh Cpely BOAHBIX PaCTBOPOB, KaUuECTBEHHBIC
peakiuu Ha cynbdaT-, kKapOoHAT- ¥ XJOPUI-aHUOHBI, HA KATHOH aMMOHHSI; PeliaTh
JKCIIEpUMEHTAaNbHBIC 3aauu 1o TeMaM "Metamnsl" u "Hemeramns'") B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TpU OOpalleHUH ¢ BEIIeCTBAaMU |
nabopaTopHbIM  000pyAOBaHHWEM; TMPEACTaBIATh  PE3yJAbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOLIUX pEAKIHH U
(hopmynupOBaTh BBIBOJIBI HA OCHOBE ITUX PE3YJbTATOB




MHEHUI YYaCTHUKOB 00CyX/1aTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH PabOTy
B YCIIOBUSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISATh MO3UTUBHOE
CTpaTeruyeckoe NIOBE/ICHUE B
pPa3IMYHBIX  CUTYyalUsAX, MPOSBIATDH
TBOPYECTBO M BOOOpakeHHE, OBITh
WHUIIUATHBHBIM

Ognajenue YHHBeEpPCAJbHBIMU
peryJsiTUBHBIMHU JeHCTBUSMMU:

I') MPUHSITHE Ce0sl U APYTUX JIIO/IE:

- TPUHUMATh MOTHBBI W apPTyMCHTHI
IpyTUx Jroaei npu aHanmse
Pe3yJIbTaTOB JI€ATEIbHOCTH;

- TpHU3HaBaTh CBOE MPaBO U TIPaBO
JIPYTUX JII0/IeH Ha OMIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH
MUD C MO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
CopeiicTBOBaThH
COXPAaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepexeHu
10, TPUMEHSITh
3HaHUs 00
W3MEHEHUU
KIIIMaTa,
TIPUHIIHITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,
3¢ heKTUBHO
JIECTBOBATH B

B 001acTH 3K0JIOrHY€CKOT0

BOCIIUTAHUS:
- c(hOpMHUPOBAHHOCTh 3KOJOTHYECKOU
KYJIbTYpBI, MOHUMAaHNe BITUSTHUS

COLMAJIbHO-3KOHOMHYECKHX MPOLIECCOB
HAa COCTOSIHUE PUPOIHON U COLMAIILHOU
cpensl, OCO3HAHUE r100aIIbHOTO
XapakTepa dKOJIOTHUECKUX MpodieM;

- IUIAHUPOBAHUE U OCYLIECTBIICHUE
JICUCTBUHA B OKpYXaloUIIEeH cpelne Ha
OCHOBE 3HaHMS LEJIEeH YCTOWYHUBOTO
pPa3BUTHS YEJIOBEYECTBA;

aKTHUBHOE HETIPUATHE JeHUCTBUMH,
MPUHOCSIINX BPE OKPYKAOIIEH CPENE;

- chopMHupoBaThH MPEJCTAaBICHUS: 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIU XUMHH B IIO3HAHUU SIBJIEHUI PUPOJIBI, B
(GOopMUPOBaHMM MBILIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHOHAJIBbHOMI
IPaMOTHOCTH, HEOOXOAUMOM Ml pelIeHUs] MPaKTUYECKUX 3a7ad U DKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMeTh COOJIO/IaTh MpaBUiia HKOJIOTHUYECKHU 1IeTIECO00Pa3HOro MOBEACHHS B OBITY U
TPYJIOBOHM JEATETbHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBbS M OKpYKaroulel
MIPUPOJHON CpEIbl; YUUTHIBATh OINACHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MBbI
ONPEJIETICHHBIX BEIECTB, MOHUMAsi CMBICH TOKa3aTeasl NpeaeabHON JO0IMyCTHMOU
KOHIOCHTpAaIUH




YpE3BBIYANHBIX
CUTyaLUsX

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTUYECKHE
IIOCIIEACTBUS IPEANPUHUMACMBIX

JIEWCTBUM, IPEIOTBPAILIATh HUX;

- pacmMpeHHe OIbITa AEATEIbHOCTU
AKOJIOTUYECKOW HANPaBJICHHOCTH;

- OBJIaJIEHUE HaBBIKaMU y4eOHO-
HCCIIEA0BATENBCKON, IPOEKTHON U
COIMANIFHOM ACITSIHFHOCTH;

IIK 1.1 BeImoaaaTs
LHITYKaTypHbIE
paboTBI TTO OTACIKE
BHYTPEHHHUX U
Hapy>KHBIX
IMOBEPXHOCTEMN
3TaHud U
COOPYKEHHUH.

IIK 1.2.
BreinmonHaTh
paboTHI TIO
YCTPOUCTBY
HAJIMBHBIX IIOJIOB U
OCHOBaHUI MO
IIOJIBI.

IIK.1.3
Brimonaenue
JEKOPaTUBHBIX
MITYKaTypOK.

IIK 2.1.
BremoaHATE
IIOJITOTOBUTEIILHBIC
paboThl pH
MOHTa)Xe 1
OT/ICJIKE KapKacHO
-0OIIMBHBIX
KOHCTPYKIIHH.

- YMEHHE NIPOTHO3UPOBATH
HeOJIaronpusATHbIE IKOJIOTHYECKHE
MOCTIENICTBHS TIPEITPUHAMAEMBIX
JeWcTBUH, peoTBpallaTh UX; -
IIPUHUMATH LI€JIM COBMECTHOMN
NesITeIbHOCTH, OPTaHU30BbIBATh U
KOOpJIMHHUPOBATh JIEUCTBUS 11O €€
JOCTHKEHUIO: COCTABIIATH IJIaH
JNENCTBUN, pacIpelessaTh PO C
y4ETOM MHEHUI y4aCTHUKOB
00CyXk/1aTh pe3yJIbTaThbl COBMECTHOM
paboThI;

- KOOPAMHUPOBATH U BBIITOTHSATH
paloTy B YCIIOBHSIX PealbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHUS; - CO3/]aBaTh TEKCTHI B
pa3auyuHbIX (hopMarax ¢ y4eTom
Ha3zHavyeHUs MH(OpMaINK U 1eNeBOH
ayJIUTOPUH, BEIOUPAst ONTUMAIBHYIO
¢dbopmy npeacTaBIeHUS U
BU3YyaJIH3allUy; - OLCHUBATh
JIOCTOBEPHOCTb, IETUTUMHOCTD
nH(pOpMalnY, €e COOTBETCTBHE
MIPABOBBIM M MOPATbHO-3THYECKUM
HOpMaM.

- YMEThb BBIABIIATH XapAaKTEPHbIC NPHU3HAKM W B3aUMOCBSA3b M3YyYEHHBIX IIOHATHUH,
IIPUMEHSTh COOTBETCTBYIOIME IIOHATHUS IPU ONMCAHUUM CTPOEHUS U CBOMCTB
HEOPraHWYECKMX M OPraHMYeCKMX BEUIECTB M HX IPEBpPALICHUM; BBIABIATH
B3aMMOCBSA3b XUMHYECKMX 3HAHUN C TOHATUSAMU M NPEICTaBICHUAMH APYTUX
€CTECTBEHHOHAYYHBIX  IPEAMETOB; YMEThb  HCHOJB30BATh  HAUMEHOBAHUs
XUMHMYECKHX COCIMHEHUN MEXAYHapOIHOIO COK3a TEOPETHUYECKON M NMPUKIATHON
XUMHM W TpUBUAIbHBIE HAa3BaHUS BaKHEHIIMX BEIIECTB (ITUJIEH, alETHIIEH,
rIuuepuH, ¢GeHon, (GopManbAeru]i, yKCycHas KHCIOTa, TJIMLWH, yrapHbId ras,
YIJIEKMCIIBIA a3, aMMHaK, TallleHas U3BECTh, HEralleHas U3BECTh, IMThEBAsI COAa U
IpPYTUX), COCTABIATH (HOPMYJIbl HEOPraHMYECKUX M OPraHMYecKUX BEIIECTB,
YpaBHEHHSI XUMHUYECKUX peakuuid, OOBACHATP UX CMBICH; IOATBEPXKAAThH
XapaKTepHbIE XUMUUECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMU JKCIIEPUMEHTAMU
U 3alUCSIMU  YPaBHEHHH XUMHUYECKHUX PpEaKIui; YMETh YCTaHABIIUBAaTh
IIPUHAJUIC)KHOCTD U3YYCHHBIX HEOPraHWYECKUX M OPraHMYECKUX BEILIECTB K
ONPEJIECICHHBIM KJIacCaM M TpyIIaM COEAUHEHUH, XapaKTEpPU30BaTh MX COCTaB H
BaXKHEHIIIME CBOMCTBA; OMNpeAeNsATh BHJBI XUMHMUYECKMX CBsA3eH (KOBaJIEHTHas,
MOHHasl, METAJJIMYECKast, BOJOPOAHAsSI), TUIIbI KPUCTAIIIMYECKUX PELIETOK BELIECTB;
KJaccu(uIuUpoBaTh XUMHUYECKUE DPEAKLMHU; - YMEThb IJIAHUPOBATh U BBHINOIHSATH
IJIAaHUPOBATH U BBIMOJIHATh XUMUYECKUHN SKCIIEPUMEHT (IIPEBPALLICHUS] OPTaHUUECKUX
BEIIECTB IIPM HArpeBaHUHU, IIOJyYEHUE OSTWIEHA W MW3YyYEHHUE €ro CBOMCTB,
Ka4yeCTBEHHBIEC PEAKIMU HA aJIbJIETUbI, KpaXMaJl, YKCYCHYIO KHUCJIOTY; JE€HATypalns
O€JIKOB NP HarpeBaHWM, IIBETHbIE PEAKIIMU OEKOB; MPOBOAUTH PEAKLUU MOHHOTO
oOMeHa, ONpeIeNATh CPey BOJIHBIX paCTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha CYIb(aT-
, KapOOHAaT- M XJIOpUA-aHHOHBI, Ha KaTHOH aMMOHMSI; pelIaTh SKCIEPUMEHTAIbHbIE
3amaun o temam "Mertamibl" u "Hemeramibl") B COOTBETCTBUU C MpaBUIIaMHU
TEXHUKH O€30IaCHOCTH TpU OOpaIleHWH C BeIIeCTBAaMM U JIAOOPaTOPHBIM
000py/IOBaHUEM; MIPEJICTABIATh PE3yIbTaThl XMMHUYECKOTO IKCIEPUMEHTa B (hopme
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3alMCH ypaBHEHWI COOTBETCTBYIOIIUX peakiuidi u (OPMYyIUpOBaTh BBIBOIABI HA
OCHOBE AITHX pE3yJbTaTOB; - YMETh AHAJIM3UPOBATh XMUMHYECKYIO HH(POPMAIHUIO,
MOJIy9aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOW HWH(OpPMAIUH, CETh
WHutepHer u apyrue);

11




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bun yuyeO6Hoii padoThI

Oo0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHUIIIMHBI 72
B T.4.

OcHoOBHOE coep:KaHHue 64
BT. 4..

TEOPETHUECKOE 00yUCHNE 30
MPAKTUYECKUE 3aHATUS 24
nabopaToOpHbIE 3aHATUS 10
IIpodeccuoHaIBLHO-OPUEHTUPOBAHHOE COAECPKAHME 5
(conep:kaHue MPUKJIATHOTO MOYJIs1)

BT. 4..

TEOPETUYECKOE 0OyUCHHE 2

MPAKTUYCCKUC 3aHATHUA

IIpome:kyTouHas arrecTaums (3a4eT)
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2.1 TemaTn4yecKnii IVIaH M COAEPKAHUE IUCHHUIIMHBI « XMMHS»

HanmenoBanme Conep:xanue yueOHOro Matepuasia (0CHOBHOE U NPO¢ecCHOHAIBHO- O0bem dopmupyemMble
pa3iesioB U TeM OpPHEHTHPOBAHHOE), J1a00PATOPHbIE H NPAKTUYECKHE 3aHATHS, NIPUKJIATHOH MO1Y./Ib 4acoB KOMIIeTeHIIHH
(mpu HAJIMYKH)
1 2 3 4
OcHoBHoOeE coJep/kaHue 64
Pasznes 1. OcCHOBBI CTPOEHNSI BelleCTBA 6
OCHOBHOE coJIep:KaHue 4
Tema 1.1. TeopeTnyeckoe ofy4enue 2 OK 01
Ctpoenue aToMOB CoBpeMeHHas1 MOJIeJIb CTPOeHUsI ATOMA. CHMMBOJINYECKHH A3bIK XUMUHM. XUMUYECKUM
XUMHYECKHUX 3IIEMEHT. DJIEeKTPOHHAas KoH(purypamus aroma. Kimaccupukanus XAMHYECKUX JIEMEHTOB (S-
3JICMCHTOB M , p-, d-anemenThI). BaneHTHbIe 31eKTPOHbBI. BaeHTHOCTD. DIEKTPOHHAS PUPOIA 2
pupoaa XUMUYECKON CBS3U. DIEKTPOOTPUIIATEILHOCTD. BUABI XUMHUYECKOM CBA3M (KOBaJICHTHAS,
XMMHUYECKON CBSA3H | HOHHAs, METAJUTHYECKAsl, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHHUsI
IlpakTHyeckoe 3aHsATHE 2
Pemenue 3agaHnii Ha MCNO0JIb30BAHHE XUMHMYECKO CHMBOJIMKH U Ha3BaHUI
COEMHEHUI IO HOMEHKJIATYPE MEKTYHAPOAHOTO COK03a TEOPETUUYECKON U MPUKIIATHON
XUMHUH U TPUBHAIILHBIX HA3BaHUMN JJI1 COCTABIECHUS XUMUYECKUX (DOPMYIT IBYXaTOMHBIX 2
coeuHeHUH (OKCUIOB, CYIb(UIO0B, THAPUAOB U T.I1.) U IPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.
I[IpakTHyeckne 3a1aHUsI HA YCTAHOBJIEHHE CBSA3H MEXKIY CTPOEHHEM ATOMOB
XHMHUYECKHMX 3JIEMEHTOB U NEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX 2JIEMEHTOB
Y UX COCMHEHHI B COOTBETCTBUU C MOJI0KeHUEM [leproinueckoil CUCTEMBI.
OcHoBHOe coaep:kaHue 2
Tema 1.2. OK 01
ITepnoanyecknit IIpakTHYecKHE 3AHATHS 2 OK 02
3aKOH U TalauIa Iepuoauyeckas cucrema xumuueckux 3j1eMeHToB /I.1. MenaeneeBa. Ousnueckuit
J.W. Menneneesa cmeic [Tepuoauyeckoro 3akona JI.M. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 2

XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [lepronnueckoit cucreme. MupoBO33peHYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menneneesa. IIporuosst J1.11.
MenneneeBa. OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pemienne NnpakTHKO-OpHMEHTHPOBAHHBIX TEOPETHYECCKUX 3aJaHUH HA XapaAKTePU3alHI0
XHMHYECKHX 3J1IeMeHTOB «MeTanyeckue / HeMeTallInyecKue CBONWCTBA,
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ANEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX JIIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B IMIEPUOJUYECKON CUCTEME XUMUYECKHX deMeHTOoB J[. /.
MenneneeBa»

Paznen 2. Xumuueckue peakiumn

10

Tema 2.1
THIIBI XUMHUYECKUX
peakuuii

OCHOBHOe co/Iep:KaHue

o

TeopeaneCRoe oﬁyqe}me

N

Knaccupukanus 1 TUIIBI XUMMUYECKUX PEAKIUH ¢ y4aCcTHEM HEOPraHUu4YecKuXx
BelleCTB.

CocraBieHue ypaBHEHUH peaklMii COeIMHEHUs, pa3lioKeHus, 3aMelleHus, o0OMeHa, B T.4.
peaKum”I TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

YpaBHeHUs] OKHCJIEHUSI-BOCCTaHOBJIeHUsl. CTelneHb OKHUCJIeHHS.

Oxkucnurenb U BoccTaHOBUTENL. COCTaBICHUE U YPAaBHUBAHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUH METOJOM AJIEKTPOHHOTO Oananca. OKUCIUTEIbHO-
BOCCTAHOBHUTCIIbHBIC PCAKIIMU B IPUPOAC, ITPOU3BOACTBCHHLIX ITPOLECCAX U
YKU3ZHEJIESATEIIbHOCTH OPTaHN3MOB

HpaKaneCRue 3aHATHSA

KosnnyecTrBeHHbIC OTHOIICHHS B XUMUH. OCHOBHBIC KOJTHYECTBEHHBIC 3AKOHBI B
XMMHMHU H pacyeThl 10 yPABHEHUSIM XHMHUYECKUX PeaKIHii.

Mouib Kak equHuIA KOJIMYECTBA BelecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHUSI MacChl U
sHepruu. 3akoH ABorazipo. Mosnsipablii 00beM razoB. OTHOCUTENbHAS IIOTHOCTh I'a30B.
Pacuernl 10 ypaBHEHHSIM XMMHYECKHX PeaKIUi ¢ HCIO0Jb30BAHHEM MacCChl, 00beMa
(HopMaJIbHBIE YCJI0BHS) ra30B, KOJMYECTBA BellleCcTBA.

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKAs
JCCOLHAIUS U
HOHHEII 00MeH

OcHoBHOE coepKaHue

Teopernueckoe o0yuenue

N

Teopus 3J1eKTPOJIUTHYECKON JUCCOLUALNH.

HoHbl. DNEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiinu HoHHOTO oOMeHa.

CocraBjieHHe peakuuii HOHHOr0 O0OMeHAa IyTeM COCTABJCHHSI MX TMOJHBIX M
COKPALLCHHBIX HOHHBIX YPABHEHU.

KucnoTHO-0CHOBHBIE peakivu. 3a1aHUSI Ha COCTABIICHUE NOHHBIX PEaKIIHi

JlabopaTopHble 3aHATHS

N

JlabopaTopnasi paGora “Tunbl XMMHYECKUX peakumii”.
HccnenoBanue TUNOB (IO COCTaBY M KOJUYECTBY MCXOAHBIX U 00pa3yIOIIUXCs BELIECTB) U

MMPU3HAKOB XUMHUYCCKUX peaKL{Hﬁ.
HpOBeneHne peammﬁ HOHHOI'0 OﬁMeHa, OnpeaACIICHUEC CPCAbl BOAHBIX PACTBOPOB. BaHaHI/IH
Ha COCTAaBJICHUEC MOHHBIX peaKLII/Iﬁ

OK 01
OK 04
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KonTpoubnas
padora 1

CTpOGHI/Ie BelIeCTBA U XUMHYCCKUE PCaKIINH.

Paznea 3.

CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB

Tema 3.1.
Knaccudukanms,
HOMCHKJIATypa U

CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHoOe coJep/kaHue

Teopernyeckoe o0yueHue

IIpeamer Heoprannyveckoit xumuu. Kinaccupukanus HeopraHm4ecKux BemecTs.
[IpocTsie u crnoxxuble BemecTBa. OCHOBHbBIE KIACChI CIOKHBIX BELIECTB (OKCHIBL,
TUAPOKCHUbI, KUCJIOTHI, COJII/I). BzaumocBs3n HCOPraHNYCCKUX BCILICCTB. AFpCI‘aTHBIC
cocTosiHus BemecTBa. Kpucrammnueckue 1 aMopHBIE BEIIECTBA.

THunbl KPUCTANIMYECKUX PelIeTOK (ATOMHAsI, MOJIEKYJIAPHAasi, HOHHAS,
MeTaJLTHYecKast). 3aBUCUMOCTh (PU3NICCKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUTMUECKOM
peleTKU. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTHU BELIECTB OT BUAA XUMHUECKOU CBSI3U U
TUIA KPUCTAJUIMYECKOM perteTku. [Ipuunnbl MHOrooOpa3us BelecTB

NN

HpaRanecmle 3aHATHUSA

HomMeHnkaTypa HeOPpraHM4eCKHX BelleCTB: Ha3BaHUE BEIeCTBA HCXOAS U3 UX
XUMHYeCKOH (pOpMYJIbI MM COCTABICHUE XUMUIECKOH (DOPMYJITBI UCXO/Is1 U3 HAa3BAHHS
BeniecTBa 1o mexxaynapoanoit (MIOITAK) unu TpuBHaabHONM HOMEHKIIATYpE.

Pemienue npakTHyecKuX 3aJaHUH 10 KJIACCH(PUKALMH, HOMEHKJIATYpe U XUMHYECKUM
(opmys1aM HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIACCOB (YrapHbIi ras, yrieKucIbli ras,
aMMHaK, raiieHasi U3BeCTb, HEralleHas W3BECTb, NUThEBAsl COJAA M JAPYTUX): Ha3bIBaTh U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BELIECTB, ONPEENATh IPUHAUIEKHOCTD K KJIacCy.
HcTounuky XuMHuecKoil uHGopmaiuu (CpeIcTB MacCoBOi HHPOpMaIK, ceTh VIHTepHET u
npyrue). Ilouck nHGpOpMaLnu o Ha3BaHUAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (popMynam

OK 01
OK 02
MK 1.1-1.3
IIK 2.1
IIK 3.1

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEICCTB

OcHoBHOE COACPKAHUC

TeopeaneCKoe oﬁyqeﬂue

(ep]

Metasibl. O01mue pu3nyecKkue 1 XMMHUYECKHe CBOMCTBA METAJLJIOB.

Cnioco0sI norydeHus. 3Hau€HUE METAJUIOB U HEMETAIIJIOB B IPUPOJIE U KU3HEACATEIIHHOCTH
YeNI0BeKa U OPraHU3MOB.

Koppo3usi MeTa1J10B: BHIbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAJLJIOB OT KOPPO3UH

Hemeranabl. O0mue ¢pusnyeckue 1 XMuMHYECKHE CBOHCTBA HEMETAJLIOB.
Tunuunsie cBoictBa HemetaioB [V— VII rpynm. Knaccudukarus u HoMeHKIaTypa
coeuHEeHUI HeMeTaoB. KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B IIPUPOJIE.

XuMH4ecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BellecTB (OKCHJIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJIOPOJIHBIX COEAMHEHHMI, BBICIIIMX OKCUJIOB U THJIPOKCHJIOB

OK 01
OK 02
NnK1.1-1.3
K 2.1
IIK 3.1
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IIpakTHYecKHe 3aHATHA

CocrapiieHHe ypaBHeHHI XUMHYECKHX PEAKIHI ¢ y4aCTHEM NMPOCTBIX M CIO0KHBIX
HEOPraHNW4YeCKHUX BelIeCTB: METAJVIOB H HEMETAJUIOB; OKCHIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX
TUAPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Penienue NnpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKHUX 32JaHMH HA CBOMCTBA,
COCTaB, NOJIy4eHHe U 0e30MacHOe HCI0/Ib30BAHUE BA)KHEHIIINX HEOPTraHHYEeCKHUX
BeLeCTB B ObITY M NIPAKTHYECKON 1eiITeJIbHOCTH YeJ10BeKa

Tema 3.3.
WNnenrudukarus
HEOPraHUYECKUX
BEIICCTB

OCHOBHOE cO/Iep:KaHue

JlabopaTopHble 3aHATHS

N

JlaGoparopHas padora « AneHTH(PUKALIMSA HEOPTAaHNYECKUX BelleCTBY.

Pemenue SKCHICPUMCHTAIIbHBIX 3a41a4 10 XUMHUYCCKUM CBOMCTBaM METAJIJIOB U HEMCTAIIIOB,
10 PaCcO3HABAHMIO U MOJIYYCHUIO COSTMHEHU METAJUIOB U HEMETAJLIOB.

I/IIIGHTI/I(i)I/IKaIII/IH HCOPTraHNYCCKUX BCHICCTB C MCIIOJIB30BAHHUEM HX (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX
CBOICTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKIUH.

KauecTBeHHble peaknuu Ha cyjbdar-, KapOOHAT- U XJOPUI-AHUOHBI, HA KATHOH
aMMOHMS

KoHnTpoabHasn
padora 2

CaoiicTBa HEOPraHnvIE€CKMUX BEeUICCTB

OK 01
OK 02
OK 04

Paznen 4.

CTpOCHI/Ie H CBOMCTBA OPraHnveCKux BCIIECTB

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKHUX
BEIIECTB

OcHoBHOE coepKaHHe

Teopernyeckoe o0yueHune

IlosiB1eHMe U pa3BUTHE OPraHUYECKON XUMHUM Kak Hayku. [Ipeamer oprannyeckoi
XHMHH.
MecTo 1 3HaueHNE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOEHHE KaK MOPSAAOK COCAUHEHNs aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTHU.
OcHOBHBIE 110JI0’KEHUS] TEOPUU XHUMHUYECKOI0 CTPOCHHUSI OPTraHMYECKUX COeMHEeHH I
A.M. Bytaeposa. YTiepoIHbIil CKEJIET OPraHUYECKON MOJIEKYJIbl. 3aBUCHMOCTb CBOWCTB
BEILECTB OT XUMHYECKOT0 CTPOEHUSI MOJIEKYJI. MI30Mepus n n30Mephl.

[Tonsitre o pyHkuroHanbHOM rpymnme. Pagukan. [lpunnune! knaccudukanuu

OpraHNYECKHUX COeNMHEHMI. MeXTyHapoaHas HOMEHKJIATypa U MIPUHIUITBI HOMEHKJIATYPBI
opranuueckux coeauHeHuil. [lonstrue 00 a3oTcoaepxKalux COeAUHEHUSIX, ONOIOTMYECKU
aKTHBHBIX BellecTBax (yrieBojax, »kKupax, Oeskax u Jip.), BBICOKOMOJIEKYISIPHBIX
COEMHEHUSX (MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO)

NN &

IIpakTnyeckue 3aHATHSA

OK 01
NnK1.1-1.3
IIK 2.1
IIK 3.1
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HomMeHnknaTypa oprannyeckux coeJHHEHHMI OTeJbHBIX KJIACCOB (HACBIILIEHHBIE,
HEHACBILLCHHBIE U apOMATUYECKUE YIIIEBOIOPO/Ibl, CIIUPTHI, (PEHOIIBI, AJIbJETH/IbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.)

CocragpJiieHHE NTOJIHBIX H COKPAIIEeHHBIX CTPYKTYPHBIX (OPMYJI OPraHu4eCKHX
BeLEeCTB OT/ACIIBHBIX KJIACCOB, UCIIOIb3Ys UX Ha3BaHUS 110 CHCTEMATUYECKOU U
TPUBHAIBHOI HOMEHKJIAType (3TUJIEH, alleTHIIeH, IUIEepuH, (heHo, GopManbaerua,
YKCYyCHasl KHCII0Ta, MIMIUH). PacueTs! mpocreiimeii popMyIibl OpraHndecKoi MOJIEKYIIbI,
UCXO0J1 U3 3JIEMEHTHOI0 cocTaBa (B %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OCHOBHOE CO/Iep:KaHue

12

TeopeaneCRoe oﬁyqe}me

DU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKHX COEAMHEHHUH OT/IEJIbHBIX KJIACCOB
(ocobeHHOCTH KiIaccu(UKAIIMN 1 HOMEHKJIATYpbl BHYTPH KJIACCa; TOMOJIOTHUECKUH psi U
oOmmas ¢popmya; n3omepus; GU3NUECKUe CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI
NOJIyYEHUs):

— npeesbHbIE YIJIeBOAOPOABI (AJIKAHBI U HUKJI0AJIKAHBI). ['OpeHue MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHUKOB TEILIA B TIPOMBIIUICHHOCTH U OBITY. CBOWMCTBA IPUPOTHBIX
YIJIEBOJOPOAOB, HAX0K/ICHHUE B IIPUPOJIE U TPUMEHEHNE aJIKaHOB;

— HemnpeaeJbHbIe (AJKeHbl, ATKHHBI U AJIKAIMeHbl) H AapOMaTHYeCKHe YIJIeBO10PO/bl.
['openue aneruneHa Kak ICTOYHUK BbICOKOTEMIIEPATYPHOTO TUIAMEHU JJIL CBAPKHU U PE3KU
METaJLIOB.

— KHCJIOpPOAcoAep:Kamue coenHeHus (CMUPThI U (eHOJIbI, KAPOOHOBbIEC KMCJIOTHI
3¢upsbl, aabAeruabl U KETOHbI, )KUPbI, YIJeBoabl). [[pakTnueckoe npuMeHeHue
STUIICHTIIMKOJS, TneprHa, (heHona. [Ipumenenue Gpopmanbaeruia, aneraabaeruia,
YKCYCHOM KHCIIOTHI.

MbL1a KaK 0/ BBICHIUX KAPOOHOBBIX KHCJI0T. Mowiue CBOMCTBA MbLIA.

— a30Tcojep:Kalme coeIMHeHUus1 (AMUHBI 1 AMUHOKHCJIOTBI, 0€JIKH).
BricokoMounekymnsipHble COeUHEHHs] (CHHTETHUECKHUE U OUOIOTMUECKU-aKTUBHBIE).
Monowmep, nonumep, CTpyKTypHOE 3BeHO. Ilonmmmeprsanus sTuieHa Kak OCHOBHOE
HaIIpaBJICHUE €r0 UCIIOIb30BaHUs.

I'eneTnueckas cBSI3b MEKAY KJIACCAMHM OPraHUYECKUX COCAUHECHU.

IlpakTHYeckHe 3aHATHA

CBoiicTBa OPraHM4YeCcKHUX COCAMHEHUI OTAeJbHBIX KJIACCOB (TPUBHAIIbHAS U
MeX1yHapoAHass HOMEHKJIAaTypa, XMMUUYECKHEe CBOMCTBA, CIOCOOBI OTyUeHUs):
npezenbHble (aTKaHbl U HUKIIOAIKaHbI), HeTIpelebHbIe (AJIKEHBI, aTKUHBI U aJIKaUEHBI) 1
apoMaTHYECKHE YTIEBOI0POAbI, CIUPTHI U (HEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,
aJIbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJIIPHBIE COETMHEHUSI.

OK 01
OK 02
OK 04
MK 1.1-1.3
IIK 2.1
IIK 3.1
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3agaHus Ha cocTaBJ/IeHHe YPAaBHEHUI XUMHYECKUX PeaKIuiil ¢ ydacTHeM
OPraHMYeCKHUX BelleCTB HA OCHOBAHHHU HUX COCTABA M CTPOCHMSI.

CocrasJiieHue cxeM peakuii (B TOM YucIe 10 NPeUI0KEHHBIM [eTI0YKaM MpeBpalleHuil),
XapaKTEpU3YIOIINX XUMUUYECKHE CBOMCTBA OPraHMUECKUX COETUHEHUH OT/AEIbHBIX KJIACCOB,
CIoCcoObI X MOJIyUYEHHUS U Ha3BaHUE OPTaHUYECKUX COCAMHEHUHN IO TPUBHAILHOM WU
MEX1YHapOJAHOM CUCTEMaTUYeCKOW HOMEHKIAType. Perenne npakTHKO-OpUEHTHPOBAHHBIX
TEOPETUUECKHX 33aJaHUI HAa CBOMCTBA OPraHUYECKUX COCTUHEHUIN OTJEIbHBIX KJIACCOB

JlaGoparopHas pabora

JlaGoparopHas padora “IIpeBpaleHusi opraHn4ecKnX BellecTB MPHU HArpeBaHuu''.
[Tomy4yenue >THIIeHA U U3YUEHUE €TI0 CBOMCTB.

MopenupoBanue MoJIeKyJl M XUMHUYECKUX NPeBpallleHuii HA MpuMepe dTaHAa, 3THJIeHA,
aleTHJIeHa M ap.

Tema 4.3.
Nnenrudukarus
OpraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHUE B
OBITOBOH U
MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
yejaoBeKa

OcCHOBHOE cO/Iep:KaHue

[op}

TeopeaneCKoe oﬁyqelme

SN

buoopranunyeckue coenunenus. [lpumenenne u 0MoJI0ru4eckast poJib yrieBoaoB.
Oxuciienue YIJICBOJA0OB — HCTOYHHWK SHCPIUH KMBBIX OPraHU3MOB. Oobnactu MMPUMCHCHUA
amMuHOKHUCNOT. [TpeBpatienust 6ekoB MUIM B oprann3Me. bruonornueckue GyHKIuu
OenKoB.

buosnornyeckue pynkunu s;kupos. Posib oprannyeckol XUMUM B pelliecHHH MPodJjieM
NHIEeBOI 0e30ACHOCTH

N

PoJib oprannyeckoil XuMHUH B pellIecHUH MP00JieM YJHepreTu4eckoi 0e30nacHoCTH, B
Pa3BUTHUH MCIUIUHBI, CO3JAHUH HOBBIX MaTCpHUaIOB, HOBBIX HCTOYHUKOB SHCPIrUun
(anbpTepHATUBHBIE UCTOYHUKU YHEPTUN).

OmnacHocTh BO3/1eiiCTBUS HA KMBbIE OPraHU3MBbI OPIAaHUYECKHUX BelIeCTB O0TACJIbHbIX
KJIACCOB (YIJI€BOAOPOABI, CIUPTHL, (PEHOIBI, XJIOPOPraHNYECKHUE TIPOU3BOIHBIE, aTbJIeT /bl
U JIp.), CMBICT TTOKa3aTelis peJlelbHO JOMYCTUMON KOHIIEHTPAII

JlabopaTtopHble 3aHATHSA

Jlaboparopnasi padora: “UaeHTnduUKaAnUsA OPraHUYeCKHX COeJIMHEHHMH OTHeJbHBIX
KJIaCCOB”

Wnertudukaims opraHn4ecKiuxX COeIUHEHUI OTACTbHBIX KIacCOB (Ha MPUMEPE allbJeTUI0B,
Kpaxmajsa, YKCYCHOM KHCJIOTHI, OETTKOB U T.I.) C UCIOJI30BAaHUEM UX (PU3UKO-XMUMHYECKUX
CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuil. JleHaTypamus Oenka MpH HarpeBaHHH.
I[BeTHBIC peakiuy OEITKOB.

OK 01
OK 02
OK 04
MK 1.1-1.3
IIK 2.1
IIK 3.1
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Bo3HMKHOBeHHEe AaHAJIUTHYECKOr0 CHTHAJIA C TOYKHM 3pPeHHMs] XMMHUYECKHX NMPOLECcCOB
NPU TMPOTEKAHMH KAYECTBEHHOH peaKkuuu, MNOo3BoJsAK0mEed WAeHTHGUUNPOBATH
Nnpei0KeHHbIe OPraHN4YecKHe BellecTBa

KonTpoubnas CTpyKTypa U cBOiicTBAa OPraHMYeCKHUX BeleCTB 2
padora 3
Pazpea 5. Kunernyeckne W TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS XMMHYECKHX 4
peaxuuii
Tema 5.1 OCHOBHOE coJiep:KaHue 4
CKOpOCTh Teopernyeckoe 00yueHne 2 OK 01
XUMHYECKHUX CkopocThb peakuum, ee 3aBUCMMOCTb OT Pa3JIHYHbIX (JaKTOPOB: NPHUPOABI 2 OK 02
peaxuuii. pearupyionmx BeuecTs, KOHIEHTPAIUN PearupyioIInX BelecTB, TeMIepaTypbl u K 1.1-1.3
XUMHYECKOE IJIOLIAU PeaKIMOHHOI moBepxHocTH. TernoBsie 3pPeKThl XUMHUECKUX peakuuii. DK30- IIK 2.1
paBHOBECHE Y SHAOTEPMUYECKUE, PEAKLIUH. IK 3.1
Oo0paTtumocTh peakuuii. XuMHUUYECKOE PAaBHOBECHE U €r0 CMEIIEHUE TTO/1 IEHCTBHEM
pa3In4HbIX (PAKTOPOB (KOHLIEHTPALMS peareHTOB WM POIYKTOB peaKkluy, JaBjIeHHE,
TEeMIEpaTypa) AJs CO3/1aHUs ONTUMAIbHBIX YCIOBUN MIPOTEKAHUS XUMHUECKUX MPOLIECCOB.
[Tpunnun Jle [latense
IIpakTHYeckHe 3aHATHA 2 OK 01
PemieHue npakTHKO-OPHMEHTHPOBAHHBIX 3a/IaHUI HA aHAIU3 (PAKTOPOB, BJIAMSIONIAX HA 2 OK 02
H3MEHEHHE CKOPOCTH XUMHMYECKOM PeaKIuH, B T.4. C IO3ULUN IKOJIOTUYECKU MK 1.1-1.3
11eJ1eco00pa3HOro MOBECHUS B ObITY U TPY/A0BOU AEATENBHOCTH B LIEISAX COXPAaHEHUS IIK 2.1
CBOETO 3/I0POBbS U OKPY’KAIOIIEH IPUPOTHON CPEJIBI. IIK 3.1
Pemienue NnpakTHKO-OPHMEHTUPOBAHHBIX 3aJaHMH Ha NpuMeHenue npunnuna Jle-
laTenbe 1JIs1 HAXO0KAEHUS HANIPABJIEHUS] CMElleHUs] PABHOBeCUS] XUMHUECKON peaklnu
U aHaIM3 (aKTOPOB, BAUSIOMIMX HAa CMEUIEHHE XUMHUYECKOTr0 PaBHOBECHS
Pazgea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coJep:KaHue 2 OK 01
ITonstue o Teopernueckoe o0yuenue 2 OK 02
pacTBopax PacTBopenne kak puznko-xumudeckuii npouecc. Pacteopbl. CriocoObl NpUroTOBICHUS 2 OK 07
pactBopoB. PacTBOoprMOCTh. MaccoBast 10J11 pacTBOPEHHOI0 BeniecTBa. CMBICH MTOKa3aTems K 1.1-1.3
MPEETbHO JOMYCTUMON KOHIIEHTPAMU U €r0 UCIIOIb30BAaHUE B OLIEHKE 3KOJIOTHYECKOMN IIK 2.1
0€30IMaCHOCTH. IIK 3.1

IIpaBusa 3K0JI0rHYeCKH 11eJIecO00Pa3HOro NoBeeHHsl B ObITY M TPY/A0BOii
AEATEeJbHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOLLIEH IPUPOJHON CPELBI;
ONACHOCTh BO3/ICUCTBUS HA JKMUBBIE OPTaHU3MBbI OIIPEACICHHBIX BEIIECTB.

Pemenue npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM HA PACTBOPBI, UCIIOIb3yEMbIE B
OBITOBOM M TTPOM3BOJCTBEHHON NESITEIHLHOCTH YEJIOBEKA.
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Tema 6.2. OCHOBHOE co/iep:KaHue 2 OK 01
Hccnenosanue JlabopaTopHble 3aHATHS 2 OK 02
CBOMCTB pacTBOpPOB | JlaGopaTopHas pabora «IIpUroToBiIeHHE PaCTBOPOBY. 2 OK 04
[IpuroroBieHre pacTBOPOB 33aHHOM (MaccoBOii, %) KOHIIEHTpALUH (C TPAKTUKO- K 1.1-1.3
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIeHUE CPeibl BOJHBIX PACTBOPOB. IIK 2.1
Pewienne 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB IIK 3.1
IIpodeccrnonanbHO-OpHEHTUPOBAHHOE COJIEpKaHUE (CoIep KaHre TPUKIIATHOTO MOIYJIS
Paspnea 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJbHOCTH YeJIOBeKa 6 OK 01
Xumus B ObITY U OCHOBHOe co/Iep:KaHue 6 OK 02
NpOM3BOACTBEHHON | Teopernyeckoe o0yueHHe 2 OK 04
ACATEIbHOCTH HoBeiiue 10cTH:KEHUA XUMHYECKOI HAYKH U XUMUYeCKO# TeXHO0JI0ruu. Pois xumun 2 OK 07
YeJI0OBEKa B 00€CreYeHNH YKOJIOTMYECKOM, SJHEPreTHYEeCKON U MUIEBOI 0€30MacHOCTH, Pa3BUTHU MK 1.1-1.3
MEIULIMHBI. IIK 2.1
[IpaBuia noucka u aHAJIN3a XUMUYECKOIl HHGOPMALMYU U3 PAa3TUHYHBIX HCTOYHUKOB IIK 3.1
(Hay4Has u yyeOHO-Hay4yHas JIMTeparypa, CpeCTBAa MaCCOBON MH(POpPMAINH, CETh
HNHuTtepHeT)
IIpakTHyecKue 3aHATHS
[Touck u aHanM3 KEHCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB U TEXHOJOTUH C yUeTOM 4
Oynyiieil npogeccuoHaNbHON AESITEILHOCTH M0 TEMaM: BaKHEHUIINE CTPOUTENIbHbIE
MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHabl, KPACKHU, CTEKJIO0, KepaMHUKa, MaTepUallbl JUIs
AIIEKTPOHUKH, HAHOMAaTEePHAIIbI, TEKCTHIILHBIE BOJIOKHA, ICTOYHUKH YHEPTHH, OPraHHIECKUE
U MUHEpaJIbHbIE Y10OpEeHUs, JIEKapCTBEHHBIE BEILIECTBA, OBITOBAsI XUMHUSI.
3amura: [IpeacraBieHue pe3yiabTaTOB peHIeHUsT KeiWcoB B (opMe MUHH-IOKIATA C
Ipe3eHTalen
IIpoMeskyTOUHasi aTTECTALMS N0 TUCHMILINHE (3a4eT) 2
Bcero 72
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3. YCJIOBUY PEAJIN3AIIMA TPOT'PAMMBI OBIIIEOBPA3OBATEJLHOM JTUCIATIIMHBI
3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecieYeHn 10

JJis peanu3anuu mporpaMMbl AUCHUTUIMHBL JOJDKHBI OBITh MTPEYCMOTPEHBI CIICIYIONIUE CIICIHATbHbIC
MTOMEIICHUS: yUeOHbIN KaOMHET XUMHUH H/WIH YICOHOW XUMUYECKOH J1abopaTopum.

Oo6opynoBanue yueOHOro kabuHera (HarJsiiHbIe MOCOOMsI): HAOOPHI MAPOCTEPKHEBBIX MOJIEIICH
MOJIEKYJI, MOJIEJIH KPUCTANINYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIOXHBIX BEIIECTB W/WIH
KOJUIEKIIUY TOJIMMEPOB; KOJUIEKIIHUSI TOPHBIX TOPOJ M MUHEPAJIOB, Tabiuia MeHzeneena, yueOHbIe
buapMbI, UGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

O6opynoBanue Jadoparopun U padoyux MecT JaOOPATOPUM: MEH3YPKH, MHUICTKU-KAIEIbHUIIBI,
TEPMOMETpBI,  JIyNbl, HIPEIMETHbIE M IOKPOBHBIE CTEKJIA, IUIAHIIETHl JJI KaNeJIbHBIX PEaKIHM,
¢ubTpoBaNbHAS Oymara, IpPOMBIBAJIKH, CTEKIISIHHBIC TPOOMPKHU, PE3HHOBBIE TPOOKH, (poHapuku, HAOOP
PEaKTUBOB, CTEKJISTHHBIE MTAJIOYKH, IITATUBBI JUIs IPOOUPOK; MEPHbIE LIMIMH/APBI, BOPOHKH CTEKJISIHHBIE,
BOPOHKH JenuTenbHble nuamHapudeckue (50-100 mur), cTynku ¢ mecTukoMm, ¢aphopoBble YalIKy,
NUHIETHL, (QWIBTPBI OyMakKHbIE, BaTa, MapJis, YacOBBIE CTEKJA, SJIEKTPOILIMTKH, J1adOpaTopHBIC
HITaTHBBI, CIUPTOBBIE TOPEIIKH, CIIMYKU, TIPUOOP ISl TIOTYYEHUS Ta30B (WK MPOOHPKA C Ta300TBOIHOM
TpyOKOH), AepkaTenu Uil NPOOHPOK, CKISIHKH MJIsi XPaHCHHsS pPEaKTHUBOB, pa3JaTOYHbIC JIOTKH;
xumuyeckue crakanbl (50, 100 u 200 mur); mmarenu; MUHIETHI, TUTEIbHBIC MU, CEKYHIOMEPHI
(taitmepsl), MepHbIe TTpoOupku (Ha 10-20 mu1) u mepubie KoyObI (25, 50, 100 u 200 M), BoasiHas OaHs
(W1 TEPMOCTAT), CTEKJISHHBIC IMAJIOYKH; KOHWYECKHE KOJIObl miusa tutpoBanus (50 u 100 wur);
VMHAMKATOPHBIE NIOJIOCKH JUIs onpeneieHust pH u craHgapTHas MHAMKATOpHAs 1IKaja; YHUBEPCAIbHBIN
uHAuKaTop; munetku Ha 1, 10, 50 ma (wnm gozatopsl Ha 1, 5 u 10 M), OIOPeTKH ISl TUTPOBAHUS,
menunuHckre mmpunbl Ha 100-150 M, naGopaTopHble W/WiIM aHaIMTUYEeCKHe Bechl, pH-MeTpsl,
CYIIMIIBHBIN 1IKad, ¥ ap. 1TabopaTopHOE 00OPYIOBaHUE.

3.2. UaopmMannoHHOe o0ecniedeHne pean3anuu NporpaMmMbl OCHOBHBIC NTEYATHbIC H3aHUS

1. Jlns peanu3anuu mporpaMmbl OMOIHOTEUHBIH (OH 00pa30BaTEILHON OpraHU3alMK JOKEH UMETh
TICUATHBIE /WM DJIEKTPOHHBIE 00pa30BaTelIbHbIC M MHPOPMAIIMOHHBIC PECYPChI, PEKOMEHIOBAaHHBIE IS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IMPOIIecCe, HEe CTapIle 5 JIeT ¢ MOMEHTA M3/IaHHUsL.

2. CIMCOK MCNOJIb3yeMO¥i JTUTepaTyphl
OcCHOBHBIC HICTOYHUKHU:

1. Tabpuensa O. C., OctpoymoB M. I'., OctpoymoBa E. E. u np. Xumus ans mpocdeccuii u
CHEIUATBFHOCTEN €CTECTBEHHO-HAYUYHOTO MPOdUiIsi: y4eOHUK I CTYA. YUPEXKACHHH cpea. mpod.
obpazoBanus. — M., 2020.

2. Tabpuensa O. C., Octpoymos U. I'., Cnaakos C. A., Jlopodeea H.M. IIpaktuxkym: yue6. [Tlocobue
JUTSL CTYJ. YUpekeHui cpef. mpod. oopazoBanms. — M., 2020.

3. Tabpuensa O. C., JIpicoBa I'. I'. Xumus. Tectol, 3agaun 1 ynpaxHeHus: y4ed. mocoOue ais CTy/I.
yupexeHuit cpel. npod. odpazoBanus. — M., 2020.

4. NlpyroBa E.A., Bememunckas C.b., XypaBnea W.N., [dopodeea M.IO. Hcnomnp3zoBanue
HHCTPYMCHTOB ICAArOrudcCKoro HHSaﬁHa JJIS OGCCHC‘{GHI/IH KaduyecTBa CMCIIAaHHOI'O OGy‘-IGHI/ISI /
Tomckuii rocynapctBeHHbld yHUBepcuTeT. — Tomck: M3n-Bo Tomckoro roc. yH-ta, 2021 — 64 c. —
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(Cepust «MeToauueckie pEeKOMEHJAMK 10 HCHOJb30BAHUIO HOBBIX HMHCTPYMEHTOB YIIPABJICHHUS
KayecTBOM 00pa30BaHUs HA OCHOBE OIbITA BEIYLUX POCCUHCKUX YHUBEPCUTETOBY).

I[OHOJIHI/ITCJIBHBIC HCTOYHHUKMU:

Epoxun FO. M., KoBanesa M. b. Xumus ans npodeccuid W CHenHaTbHOCTEH TEXHUYECKOTO M
€CTECTBEHHO-HAYYHOT 0 Npoduieil: yaeOHUK Ui CTy . yupexaeHuil cpel. npod. odpazoBanus. — M.,
2021.

Epoxun 0. M. Xumust: 3anaun 1 ynpakHeHus: yae0. mocodue Uist CTy. YIpeKIeHUH cpea. mpod.
obpazoBanus. — M., 2021.

Epoxunr KO.M. COOpHUK TECTOBBIX 3aJlaHUH 1O XUMHUU: y4e0. TocoOre sl CTY/l. YUPESKISHUHN Cpe/l.
npod. o6pazoBanus. — M., 2021.

HNuTepHeT-pecypcesl:

www. pvg. mk. ru (omumnuana «Ilokopu BopoOseBBI TOPEI»).

www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CAUT IS IKOJIBLHUKOB «XUMUS ).
www. alhimikov. net (O6pa3oBatenbHbIi CAUT 151 IKOJBHUKOB).

www. chem. msu. su (OnexTpoHHas OUOIMOTEKA IO XUMHUH).

www. enauki. ru (MHTepHeT-U31aHue i1 yuuTenel «EcTecTBeHHbIe HAYKNY).
www. lseptember. ru (Mmeroamueckas razeta «llepBoe ceHTIOPs»).

www. hvsh. ru (xypHan «XuMus B IIKOJIEY).

www. hij. ru (kypHaI «XUMUS U KU3HbY).

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHAT «XUMUKN U XUMUSI»).
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHOM JUCHUILIAHBI

KoHTpomb 1 o11eHKa pe3ynbTaToB 00y4eHUs OCYIIECTBIISETCS penojaBaTesieM B IPoLecce MPOBeIeHUs IPAKTUIECKUX 3aHATHI U Ta00paTOPHBIX

pa60T, TCCTUPOBAHHA, a4 TAKXKC BBIIIOJIHCHUA 06y‘IaIOH_II/IMI/ICSI HUHAUBHUIYAJIbHBIX 3aI[aHI/If/'I, ITPOCKTOB, I/ICCJICIIOBaHI/IfI. PGSyJIbTaTBI 06y‘{€HI/I$I
OIIPCACIIAIOT, UTO 06yqa10m1/1ec;1 AOJDKHBI 3HATh, IOHUMATh U ACMOHCTPHUPOBATH 11O 3aBCPIICHNUU U3YUCHUA AJUCHUILJIMHBI.

Jns popMupoBaHUs, KOHTPOJIS M OLUEHKH PE3YyJIbTaTOB OCBOCHHUS Y4EOHOH AMCHUIUIMHBI MCHOJIB3YETCSl CHCTEMa OLIEHOYHBIX MEPONPHITHH,

MPECTABIIAIONIAs COOON KOMIUIEKC y4eOHBIX MEPOIIPHUATHH, COTIIACOBAHHBIX C pe3ysibTaTaMu o0ydeHus 1 chopmynupoBanHbix ¢ yaerom @I'OC COO
(mpenMeTHbIe pe3yabTarhl o aucuurunHae) 1 ®I'OC CIIO.

J.. MenneneeBa

COOTBETCTBUHU C UX
MIOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
.. Menneneena

Mopnyas/Pa3zpnen/Te .
Ne OK/IK y PesyabTaT 00yuenunst THbI OLEHOYHBIX MepPONPUATHI
Ma
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBbl (@opmyJnpoBaTh 0a3oBbie
CTPOCHHS NOHATHS U 3aKOHBI XHMHH
BellecTBa
1.1 | OK 01 Crpoenue atomoB  |COCTaBIISITH XUMHYECKUE 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX 3JIEMEHTOB U IPUPOJA XUMHUUECKOU
XUMHYECKHUX (bopMyJIbl COeAMHEHUH B CBSI3HY.
JJIEMEHTOB U COOTBETCTBHUHM CO CTENEHbIO |2. 3a7auil Ha COCTaBJIIEHUE XUMHUECKUX (POPMYIT IBYXaTOMHBIX COCTUHEHUIN
IpUpoaa OKHCJICHUSI XMMHUYECKUX (oxcuaoB, cynb(UI0B, TUAPUIOB U T.I1.).
XUMHUYECKOH CBSI3U  [3JIEMEHTOB, UCXOMS U3 3. 3aaHus Ha UCMOJIB30BAHNE XMMUYECKON CUMBOJIMKH U Ha3BaHUMN COECIUHEHUN
BAJICHTHOCTH U 10 HOMEHKJIATYpe MEXAYHapOAHOIO COK3a TEOPETUUECKON U MPUKIIAJHON XUMUU
JIEKTPOOTPHULIATEILHOCTH |1 TPUBUAIBHBIX HAa3BaHUH JUIsl COCTABJICHUSI XUMUYECKUX (POPMYJT IBYXaTOMHBIX
coeuHeHnH (OKCUAOB, CYIb(UIO0B, THAPUAOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX
COEIMHEHUI OTAENBHBIX KJIacCOB
1.2 | OK 01 ITepunonnueckuin XapakTepus3oBaTh 1. Tect «Metannuueckue / HeMeTaJUIMUECKHE CBOMCTBRA,
OK 02 3aKOH M Tabauna XUMHUYECKHE MIEMEHTHI B [3JIEKTPOOTPULIATEIBHOCTh U CPOJCTBO K DJIEKTPOHY XMMHUYECKHUX JJIEMEHTOB B

COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B NMEPUOINYECKOMN
cucTeMe XuMHuIeckux aneMeHToB J[.M. MennaeneeBay.

2. ITpakTryeckue 3aJjaHusl HA YCTAaHOBJIEHUE CBSI3U MEK]ly CTPOCHUEM aTOMOB
XAMHYECKUX AJIEMEHTOB M IEPUOANIECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUU C TTOJIOKeHUeM [leproanueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJAHUS HA XaPAKTEPU3ALIUIO
XHMUYECKHX DJIEMEHTOB: «MeTaInyeckue / HeMeTaLINUECKHE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh M CPOJICTBO K ANEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOECHUEM U TIOJIOKEHHUEM B MEPUOUYECKOMN




Mopnyas/Pa3znen/Te

Ne OK/IIK va PesynabTaT 00yuenunst THbI OLEHOYHBIX MePONPUATHI
cucteMe xuMuieckux sneMmeHToB /.M. Menaeneeray»
2 Paznea 2. XapakTepu3oBaTh THIIbI
Xumuuyeckue XHUMHYECKHX peaKuui Konrpoaruas padora
«CTpoeHue BelecTBa H XUMHYECKHE PeaKIN
peakuuu
2.1 [ OK 01 Tunel xumuueckux |CoCTaBIATh peaKIIUU 1. 3agaun Ha cocTaBlIEHUE YPAaBHEHUHN peaKIuii:
OK 04 peakuuii COCMHEHUS, PA3IOKEHUs, |— COCAMHEHUS, 3aMEUICHHUS, Pa3JI0kKEeHUs, OOMEHa;
oOMeHa, 3aMeIEeHN, — OKHCIIUTEILHO-
OKHCITUTEIBHO- BOCCTaHOBUTEJILHBIX PEAKIMH C CIIOJIb30BAHHEM METO/1a HJIEKTPOHHOTO OaaHca.
BOCCTAaHOBUTEJIHHBIC 2. 3amaun Ha pacyeT MacChl BEIIEeCTBa WK 00bEMa
peakuuu ra3oB I10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MacCe WK 00BEMY OJIHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB; PACUETHI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CJIA OJHO U3
BEIIECTB UMEET IPUMECHU
2.2 Onextponutuueckas |CocTaBiIsTh ypaBHEHUS 1. 3ajaHus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUI C yYacTHEM
JUCCOIUAIUS U XUMHUYECKHUX PEAKINH KHCJIOT, OCHOBAHUI U COJIEH, YCTAaHOBJIEHUE U3MEHEHUS! KUCIIOTHOCTU CPE/Ibl
MOHHBIN 0OMEH MOHHOTI0 0OMEHa C 2. JlaboparopHas pabota "Tunsl XUMUYECKUX peakiuii”
y4acTHEM HEOPraHUYEeCKUX
BEIIECTB
3 Paznean 3. HccaenoBars crpoenue u |Konrposbnas padora
CtpoeHue u CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX BelEeCTB)
cBOIicTBa HEOpPraHu4ecKux BellecTs
HEOPraHUYecKuX
BellecTB
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Ne OK/IIK va PesynabTaT 00yuenunst THbI OLEHOYHBIX MePONPUATHI
3.1 | OK 01 Knaccudukanus, Knaccudunuposars 1. Tect «HomenknaTypa 1 Ha3BaHHWE HEOPTaHUYECKUX BELIECTB UCXOIS U3 UX
IIK 1.1- 1.3  [HOMeHKJIaTypa U HEOPTraHMYECKHE BEIIECTBA |XUMUYECKON ()OPMYIIbI UM COCTABICHUE XUMUYECKOH (hOPMYIIBI UCXOIS U3
IIK 2.1 CTpOCHUE B COOTBETCTBUH C UX Ha3BaHUs BEILECTBA 110 MEXIYHAPOJIHOU U TPUBUAIBHOW HOMEHKIIATYPEY.
IIK 3.1 HEOPraHUYeCKUX CTPOCHHUEM 2. 3agauyn Ha pacyeT MacCOBOM 101 (MACChl) XMMHUYECKOTO 3JIEMEHTA
BEILIECTB (coenuHeHMsT) B MOJIEKYIIE (CMECH).
3. IlpakTryeckue 3aaHus M0 KIacCU(PUKAIMHA, HOMEHKJIATYpe U XUMUYECKUM
(opMysIaM HEOPraHUYECKUX BELIECTB PA3IUYHBIX KIACCOB.
4. IIpakTyeckue 3a1aHus Ha ONPEACICHUE XUMUYECKON aKTUBHOCTH BEILLIECTB B
3aBUCUMOCTH BUA XMMHUYECKOH CBSI3M U TUIA KPUCTAIUNINYECKOU PEILIETKH
3.2 | OK 01 ®dusuko- YcranaBiauBaTh 1. Tect «OCOOEHHOCTH XMMUYECKUX CBOMCTB OKCHJIOB, KUCJIOT, OCHOBAHUI,
OK 02 XUMHUYECKHE 3aBUCUMOCTb (PU3UKO- aM(OTEPHBIX TUAPOKCUIOB U COJIEI».
IIK 1.1- 1.3 |cBoiicTBa XUMHYECKHUX CBOMCTB 2. 3ajaHus Ha COCTaBJICHUE YPABHEHUI XUMUUYECKUX PEAKLMHA C y4acTHEM
K 2.1 HEOPraHUYECKUX HEOPraHWYECKUX BEIIECTB  |IIPOCTHIX U CJIOKHBIX HEOPraHMYECKHUX BEIIECTB: OKCUJOB METAUIOB, HEMETAIUIOB
IIK 3.1 BELICCTB OT CTPOEHUS aTOMOB U ¥ aM(OTEPHBIX TEMEHTOB; HEOPraHMUYECKUX KHUCIIOT, OCHOBAaHUN M aM()OTEPHBIX
MOJIEKYJI, & TAKXKE THIIA TUIPOKCUIOB, HEOPTAaHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOWCTBA U
KPUCTAJUINYECKOH peIIeTKH |CIOCOOBI MOTyYEeHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE TEOPETUYECKUE 3aJaHNS HA CBOMCTBA U
NOJIyYE€HUE HEOPTAaHNYECKUX BEILIECTB
3.3 | OK 01 Wnentudukanus Hccnenosath 1. ITpakTMKO-OPUEHTUPOBAHHBIE 3a/1aHUS 10 COCTABJICHNIO XUMHUYECKUX PEAKIINH
OK 02 HEOPraHUYECKUX KAaueCTBEHHBIE PEAKIINU C y4aCTHEM HEOPraHUYECKUX BEILIECTB, UCIOJIb3YEMbIX Ul UX UACHTH(PHUKAIHH.
OK 04 BEILIECTB Heopranndeckux Beuiects  |2.JlaGopatopHas pabota: “UneHTuukanus HEOpraHn4eCKUx BelecTs”
4 Paznea 4. HccnenoBars crpoenue u |Kontpoabnas padora
Crpoenne n cBoiicTBa oprannyeckux |«CTpoeHHe M CBOMCTBA OPraHUYeCKUX BelIeCTB»
CBONCTBA BeIleCTB
OpPraHn4ecKux
BellecTB
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Ne OK/IIK va PesynabTaT 00yuenunst THbI OLEHOYHBIX MePONPUATHI
41 | OK 01 Knaccudukanus, Knaccudunuposarsb 1. 3ajaHus Ha cOCTaBIEHHME Ha3BaHUM OPraHU4YECKUX COEIUHEHUI 110
MK 1.1- 1.3 |cTpoenue u OpraHUYeCKHE BEUIECTBA B |TPUBUAJIBLHOW WUJIM MEXKIYHAPOAHON CUCTEMAaTHYECKON HOMEHKIIATYPE.
IIK 2.1 HOMEHKJIaTypa COOTBETCTBHUU C UX 2. 3ajaHus HA COCTABIICHHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT
IIK 3.1 OpPraHUYECKUX CTPOEHUEM OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB.
BELIECTB 3. 3agauu Ha ornpeeneHue NpocTemeit GopMybl OpraHunIecKoil MOJICKYJIbI,
UCXOJ U3 DIIEMEHTHOIO cocTasa (B %)
4.2 | OK 01 CaoiicTBa VYcraHaBiuBaTh 1. 3ajaHus Ha COCTaBIEHUE YPAaBHEHNN XUMUUYECKUX PEAKLU C y4aCTHEM
OK 02 OpPraHUYECKUX 3aBUCUMOCTH (PH3UKO- OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTAaBa U CTPOCHMUSI.
OK 04 COECIMHEHU I XUMHUYECKHUX CBOMCTB 2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUNM XUMHUECKUX PEAKLNN, WILTIOCTPUPYIOIINUX
MK 1.1-1.3 OpPraHWYECKUX BELIECTB OT |XMMHUYECKUE CBOMCTBA C yYETOM MEXAHU3MOB IIPOTEKAHU JAHHBIX PEAKIUN U
K 2.1 CTPOEHHS MOJIEKYJI IeHETUYECKOM CBSA3M OPraHNYECKUX BELIECTB PA3HBIX KIACCOB.
IIK 3.1 3. PacyeTHble 3a1a4u IO yPaBHEHUSIM PEAKIUI C y4aCTHEM OPraHUYECKUX
BEILIECTB.
4. JTaboparopHas pabota “IIpeBpalieHust OpraHU4ecK1X BEILECTB MPH
HarpeBanuu"
4.3 | OK 01 Wnentudukanus Hccnenosath 1 .IIpakTHKO-OPMEHTUPOBAHHBIE 3aJaHUS 110 COCTABICHUIO XUMUYECKUX PEAKIIMI C
OK 02 OpPraHUYECKUX KAaueCTBEHHBIE PEAKIINU y4acTHEM OpPraHMYECKUX BEIIECTB, B T.4. UCTIOIb3YEMBIX JUIS UX UICHTU(UKAILIIH
OK 04 BELIECTB, UX OpPraHUYECKUX COCTUHEHUH |B OBITY U MPOMBIIIJICHHOCTH.
IIK 1.1- 1.3  [3HayeHME U OTJEIIbHBIX KJIACCOB 2.JlaGopatopHas pabora: “UneHTuukaius opraHiueckux COeMHEHUH
IIK 2.1 IIPUMEHEHHUE B OTJIENbHBIX KJIACCOB”
IIK 3.1 OBITOBOM 1
IIPOU3BOJICTBEHHOU
JESATEIBHOCTH
4eJIoBeKa
5 Pazpeu S. Xapakrepu3oBarb
Kunernuyeckne m  (BJIMsIHME PA3JIMYHBIX
TepMOAMHAMHMYECK ((PAKTOPOB HAa paBHOBeCHE
ue H CKOPOCTh XMMHYECKHX
3aKOHOMEPHOCTH  |peaKkuuu
NPOTEKAHUS
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XMMHYECKUX
peakuui
5 | OK 01 CkopocTb Xapakrepus3oBaTh BiusHUE |[IpakTHKO-OpHEHTHPOBaHHbIE TEOPETUYECKHE 3aJaHNs Ha aHAIN3 (DaKTOPOB,
OK 02 XUMUYECKUX KOHIIEHTPALUU BJIMSIOIIUX Ha U3MEHEHHE CKOPOCTH XUMHUUecKoi peakuuu. [IpakTuko-
K 1.1- 1.3 |peakuuii. pearupyromux BeUecTB U |OpUEHTUPOBAHHBIE 331aHUs Ha TpuMeHeHue npuHiuna Jle-llatense ns
K 2.1 XuMHUEeCcKoe TeMIIepaTypbl HA CKOPOCTh |HaXO0XKJICHUs HAIPaBJICHUS CMELIEHUS pPaBHOBECUS XUMUYECKOH peakiuy U
IIK 3.1 paBHOBeCHE XUMHUYECKHUX peaKIui aHanu3 (GaKkTOpOB, BIUAIOLIMX Ha CMEIEHNEe XMMUYECKOI'O paBHOBECHUS
XapakTepu30oBaTh BIUSHUE
W3MEHEHMsI KOHIIEHTpaLuu
BEIIECTB, PEAKLIUU CPEbl U
TEMIIEPATypbl HA CMEIICHHE
XUMHUYECKOI0 PaBHOBECUS
6 HccaenoBaTs HCTHHHBIE
Pa3pgea 6.
. PaCTBOPBI C 32/ IaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsaTHe o Pa3nuuyars ucTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 pacTBopax pacTBOPHI 2. IIpakTHKO-OpUEHTHPOBAHHBIE PACUETHBIE 3aaHUS HA TUCTIEPCHBIE CUCTEMBI,
K 1.1- 1.3 UCTIONIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHON JAEATEIbHOCTH YEJI0BEKa
IIK 2.1
IIK 3.1
6.2 | OK 01 UccnenoBanue UccnenoBath Gpusuko- JlaboparopHas paboTa
OK 04 CBOMCTB PacTBOPOB |XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
MK 1.1- 1.3 UCTUHHBIX PaCTBOPOB
MK 2.1
IIK 3.1

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJIePKaHUe (COepPKAHUE TPUKIIATHOTO MOYJIs1)
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Ne OK/IIK va PesynabTaT 00yuenunst THbI OLEHOYHBIX MePONPUATHI
7 Paspnen 7. OuenuBath nocjeacTeus |3amura Keiica (¢ yuerom Oyaymei npoecCHOHAIbHOM 1eATEeJIbHOCTH)
Xumus B ObITY 1 |OBITOBOM U
NPOU3BOJACTBEHHOI |IIPOM3BO/ICTBEHHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa C
Ye10BeKa MO3UIHUH IKOJ0TrHYeCKOM
0e3onmacHocTH
OK 01 Xumus B ObITY U OnenuBats nocneacteus | Keiic (¢ yuerom Oynyreit mpodeccuoHanbHON 1A TEIEHOCTH)
OK 02 MIPOU3BOJICTBEHHOU |OBITOBOM U Bo3MmoxHbBIE TEMBI KEHCOB:
OK 04 NEeSATEIbHOCTH IIPOU3BOJCTBEHHOM 1. [loTennienue knuMara U BbICBOOOXKAEHHUE ra30BbIX THPATOB CO JHA OKEaHa.
OK 07 YeJI0BeKa JeSTENIbHOCTH YelloBeKa ¢ |2. bynyiiue matepuansl AJis aBUa-, MalluHO- U IPUOOPOCTPOEHUS.
MK 1.1- 1.3 MO3ULUNA dKOJIOTUYECKOU 3. HoBble MaTepualibl A1 COTHEYHBIX Oarapei.
IIK 2.1 0€30MacHOCTH 4. JIexapcTBa Ha OCHOBE PACTUTEJIbHBIX MPENApaTOB
IIK 3.1
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