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CoracoBaHo

3aBe/LyIOIIHH y4eOHO-METOMMIECKHM OTAEIOM
f “~  H.A. VBamkuna

01 mexabps 2023 rona

PaGouas nporpamma yueGHOM AUCIHUIUIHHBI pa3paboTaHa B COOTBETCTBUH C:

> npuxasoM MununctepeTsa oOpazoBanus 1 Hayku Poccun ot 17 mas 2012 roma Ne413 «O6
YTBEpKICHAN (ENEPATBHOr0 rOCYIapCTBEHHO0 00pa3oBaTebHOr0 CTAaHAApTa CPEIHEro OOIIEro
obpasoBanusy (3aperucrpuposano B Munucrepere foctuuun Poccun or 07 wmions 2012 rona
Ne24480) (B penaxiuu IIpukazo Munucrepersa oOpasoBanust ¥ Hayku Poccum ot 29.12.2014 N
1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, IIpuka3os MunuctepcTBa npocsemenus Poccnu
ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

> npumepHoii paGouell mporpaMMbl  00II00Pa30BATENBHOM  AMCHMIUTHHOH — «XuMHSY,
paccMoTpeHo Ha 3acejanuu llemarormueckoro cosera ®I'BOY IIIO HPIIO, mportokon Nel3 or
29.09.2022, yrBepxaeHo Ha 3acenaHnuu CoBeTa IO OLEHKE COJICPIKAHHS W KauyecTBa INPUMEPHBIX
nporpaMm 00I1E00Pa30BATEILHOrO LUKIA CPETHEro MPohecCHOHAIBLHOr0 00pa3oBaHus, IPOTOKON
Nel4 ot 30.11.2022 rona

Opranu3anusa-pa3padoTaHK: rocy1apcTBeHHOe 610/keTHOE yupexkaenne KalnHHHIPaICKOH
obnactu npodeccuonanbHas 0opazoBaTe/ibHas opranu3anus « TeXHOIOrH4eCKHi KOSk

PazpaboTuuk:
Mpamxuna H.A. 3aBegytomuit YMO

PaCCMOTpeﬂa Ha 3aceJIaHuU METOIUYECKOH Ka(beﬂpbl «MaremMaTu4ecKuX, €CTECTBEHHOHAY YHBIX

wWM%mmux texHosoruit». Ilporokos 04 ot 21 nosbps 2023 rona

PexomenaoBana MeETOAHUECKHM COBETOM T[OCYJapCTBEHHOTO  OIOJDKETHOTO  YUPEKICHHS
Kanuauarpaackoii o6iacti npodeccHoHanbHOMi 00pa3oBare/IbHOHR oprauu3anueil « TeXHONIOrHueCKui
KOJLIEII,

[Tporokosn 04 ot 22 Hosi6psa 2023 rona



1. HACIOPT PABOYEI [IPOIPAMMBI
YYEBHOM JUCLHUINIAHBI
OVY/]1.06 XUMUSI

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMbl

PaGouast mporpamma (manmee IIporpamma) ydueOHOW AMCHHUIUIMHBI MPOTPAMMBI TOATOTOBKH
cHenuanucToB cpenHero 3seHa B cootBeTcTBUM ¢ OI'OC no cnenuansHoct 13.02.13 Dkemmyaranus
U OOCIy)XHMBaHHE SJEKTPHUYECKOTO M 3SJIEKTPOMEXaHWYECKOro o0opyJaoBaHHsA (IO OTpacisiM),
yKpyInHeHHas rpynmna cnenuanbHocTei 13.00.00 DnexTpo- U TeninosHepreTuKa

1.2. MecTo IMCHUIIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAJMCTOB CPeIHEro
3BeHa: [Iporpamma nuctumauabl OY J1.06 Xumus BXOauT B 001e00pa3oBaTebHBIN YICOHBIN UK,
noauuki O0si3aTenbHble yueOHbIe JUCIIUILTUHBL.

CBs13b ¢ mpyrumu yueOHbIMU quciuiuinHamu: OY J1.13 MaTtemaTuka.

ATTecTanMs JMCUUILINHBI

Peanuzamust nporpammer  gucturmiuabl OY]J[.05 ®usuka CONIPOBOXKAAETCA TEKyUIEH U
MPOMEXKYTOYHOM aTTECTALUECH.

Tekymasi aTrrecTanus MPOBOAUTCS Ha YUEOHBIX 3aHATHSX. Tekyiias arrectanusi MPOBOIUTCS B
dbopmax:

* OIpoc;

* KOHTpOJbHas paboTa;

* OLICHKA BBINOJHEHNS 3a/1aHHs HA IPAKTUYECKOM 3aHATHH;

* BBINIOJIHEHHE MMCbMEHHOTO 3aJ[aHMsI Ha 3aHATUN WM CAMOCTOSITENIbHOM pabore;

* TECTHpPOBAHHUE.

ITepuoaguYHOCTH TEKYLICH ATTECTALMU:

. OTIPOC — €KEHEBHBIN (IPU 3aKpeIIeHUH, TOBTOPEHUU MaTepuaa);

. IIPAKTHUECKOE 3aHATHE (OJHA OIICHKA Ha Ka)kJIOM NPAKTUYECKOM 3aHSITHUH)

. BBITNIOJITHEHHE NMHUCbMEHHOTO 3aJjaHMsl Ha 3aHSATHM — OJIHA OLIEHKa 3a Ka)XXJ0€ MUChbMEHHOE
3aHATHE: IPOBOAUTCS B KOHLIE U3yUYEHHOU TEMBI,

. BBITTOJIHEHHE CAMOCTOSATEIBHOM PabOThI — OIIEHKA 33 KaXKIYI0 CAMOCTOSITENLHYIO padoTy;

. TECTUPOBAHUE — OLIEHKA 32 Ka)K/IbIi TECT MOCie U3YyUEHHs pa3jiena.

WN3yyenne  guCUMIUIMHBI  3aKaHYMBAeTCs  MPOMEXKYTOYHOM  arrectanueii B ¢dopme
T QepeHIIMPOBAaHHOTO 3a4eTa BO BTOPOM CEMECTpe IMEepBOro Kypca OOydeHHus IO INporpamme,
KOTOpasi yCTaHOBJIEHA yYEOHBIM IIAHOM.

Iopsinox mpoBenenus nupepeHIUPOBAaHHOTO 3aueTa ompejaessercs (OHIOM OLEHOYHBIX
cpeact no gucturuinHe OY J1.06 Xumusi.

1.3. llesan U niiaHupyemMble pe3yabTAThl 0CBOEHHS U CIUIITUHBI

1.3.1. lleau u 3aaa4n AUCUMILIHHBI

dopMHUpOBaHHWE y CTYISHTOB IIPEACTABICHHS O XHUMHUYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa KAaK OCHOBBI TPHUHITHS PEUICHWNW B KU3HEHHBIX M IPOU3BOICTBEHHBIX

CUTyalusiax, OTBETCTBCHHOI'O ITIOBCACHU B HpHpO,Z[HOﬁ cpeac.

3agauy AUCHUILIMHEL:



1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOLIECCOB U SBICHUN
B OKpYXKarollled cpele, MEJOCTHOW HAy4YHOH KapTHHBI MHUpa, B3aMMOCBSI3W U B3aUMO3aBHCHMOCTH
CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMECHHUS COCTABISTH (DOPMYJIbI HEOPTaHUYECKUX M OPTaHHMYECKUX BEIIECTB, YPAaBHCHUS
XUMHUYECKUX peakUuid, OOBACHATh MX CMBICH, HWHTEPIPETUPOBATh pE3YJbTaThl XUMHUYECKHX
OKCTICPUMEHTOB,

3) chopmMupoBaTh HaBBIKM TPOBEACHHUS TNPOCTEHININX XUMHUYECKHUX OKCIEPUMEHTAIBHBIX
UCCIICIOBAaHMIA C COOJIFOJICHHMEM TpaBuil 0€301MacHOro OOpalleHHs ¢ BEIIeCTBAMH H J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh HH(OPMAIMI0 XWMHUYECKOTO XapakTepa H3 PpPazIHuHBIX
HUCTOYHHUKOB,

5) chopmupoBaTh YMEHHs MPOTHO3UPOBATH TOCIEIACTBHS CBOCH ICSITEIBHOCTH M XUMHUYCCKUX
IIPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB;

6) copMHpPOBaTH TOHUMAHKUE 3HAYMMOCTH JOCTHKCHHUH XUMHUYCCKOW HAYKH M TEXHOJIOTHH IS
pa3BUTHS COLMATBLHON U TIPOU3BOJACTBCHHOM cep.






1.2.2. IlnanupyemMble pe3yJibTaThl 0CBOECHHS 0011e00pa3oBaTebHON AUcHUILUIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa n Ilnanupyemble pe3yJbTaThl OCBOCHHMS IMCIMILIMHBI
HAUMEHOBaHME
¢dopmupyembIx O6mue JucuuniuHapHble
KOMIIEeTeHI Ui
OK 01. Betbupatrs | B yacTH Tpy10BOro BOCIMTAHMS: - BIIaJIETh ~ CHUCTEMOM  XMMHMYECKUX  3HAHUM,  KOTOpass  BKJIIOYAET:
CHOCOOBI pemeHus] | - TOTOBHOCTh K TPYIy, OCO3HAHHWE IIEHHOCTH MAacTE€pPCTBa, | OCHOBOIOJATAIONINE TOHATHS (XMMHYECKHH DIIEMEHT, aToM, OJIIEKTPOHHAs

3a1a4
npodeccHoHaIEHO
H eI TENbHOCTH
MIPUMEHUTENBHO K
Pa3IuYHBIM
KOHTEKCTaM

TPyIoI00ue;
- TOTOBHOCTb K aKTUBHOH JEATEILHOCTH TEXHOJOTHYECKOU U
COIMAJIEHON HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMHPOBATH,

IUTAHUPOBAaTh W CAMOCTOSITENIbHO  BBIMOJNHATH — TaKylO
JESITEbHOCTH;
- HHTepec K pasnuuHbIM cdepam npodeccruoHaIbHOM
JIeSITeTbHOCTH,
OsiageHue YHUBeEpCcATbHBIMHU y4eOHbIMU

NMO3HABATEJbHBIMU JAEiiCTBUSIMH

a) 0a30Bble JOrHYecKHe JeiicTBUS:

- CaMOCTOATEIbHO (HOPMYJIMPOBATH W aKTyaJIU3UPOBATH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIICCTBEHHBIA TPHW3HAK WM OCHOBAHWS
JUISL CpaBHEHUS, KiTacCu(UKAIK 1 0000IICHNS;

- ONpedeNaTh LENu ACSITENbHOCTH, 3aJaBaTh MapameTpbl U
KPUTEPUH UX JOCTUKCHHUS;

- BBIBIATH 3aKOHOMEPHOCTM U  MPOTUBOPEUYHUS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBl B [I€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PpE3YyJbTaTOB LENISIM, OLEHHUBATh PHUCKHU
MMOCNICACTBUIN JESITCIBHOCTH;

- pa3BUBaThb KpEaTUBHOE MBIIUICHHE TIPU PELICHUU

JKU3HEHHBIX ITPOOJIeM

0) 0a3oBbIE HCCIEA0BATENbCKHE AeHCTBHS:

- BIAQJIeTh HAaBBIKAMU  YYE€OHO-UCCICHAOBATEIILCKONH U
MPOSKTHOW JACATEIhHOCTH, HABBIKAMH Pa3pelIeHUs TPOoOIIeM;
- BBISBJISATH MIPUYIUHHO-CIICACTBCHHBIC CBsI3H )51
AKTyaJIu3UpoBaTh 3a7avy, BBIIBUI'aTb THIIOTE3Y €€ PCIICHUA,
HAaXOJUTh  apryMEHThl  JUIS  JOKa3aTelIbCTBA  CBOMX

oboyouka artoma, S-, p-, d-3JCKTPOHHBIC OpOUTAIU aTOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKAasl CBA3b,
MONIb, MOJISIpHAas  Macca, MOJSPHBIA  O0BEeM,  YIJIEPOAHBIA  CKEleT,
(yHKIIMOHAIbHAS TPYIIa, paguKall, U30Mepus, N30Mepbl, TOMOJIOTHYECKUH P,
TOMOJIOTH, YTIEBOAOPOJIbI, KHUCIOPOA- M  a30TCOAEpKAIUE COCIUHEHUS,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (YTJCBOIBI, KHUPHI, OCNKH), MOHOMED,
TIOJIUMED, CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHCHUS,
KpUCTAJUIMYECKasl pelIeTKa, THUMBl XHMHUYECKHX peakuui (OKHUCIUTEIbHO-
BOCCTaHOBHUTENBHBIE, JK30-H JHIOTEPMHUYECKHE, PEakIMi HOHHOTO OOMEHa),
pacTBOp, DIIEKTPOJIHTHI, HEDIEKTPOIHTHI, DJIEKTPOIUTHIECKAsT AMCCOIHAIINS,
OKHUCJIUTENh, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOM pEaKIMHU, XUMHUYECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOPHS XMMUYECKOTO CTPOCHHUS OPraHUYCCKUX
BemectB  A.M. bByrtnepoBa, Teopusi 3IEKTPOIUTHYECKOW  JIUCCOLMAIINH,
nepuonudeckuit  3akoH JI.JMI. MennmeneeBa, 3aKOH COXPAaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIHMYECKUHN S3BIK XUMHH, (DAKTOJIOTHMYECKUE CBEICHUS O
CBOWMCTBaxX, COCTaBe, IOJNyYEHHUH M OE30MaCHOM HCIOIb30BAHUU BAXKHEHIIINX
HCOPraHU4YCCKUX H OpPraHvu4eCKuXx  BEIIECCTB B 6I)ITy )51 HpaKTquCKOﬁ
JIESTEIHPHOCTH YETIOBEKA;

- YMETh BBIABISTH XapaKTepHbIC MPU3HAKK M B3aUMOCBS3b M3yUEHHBIX MMOHITHHA,
MPUMEHSATh COOTBETCTBYIOIIWE TIOHSATHS TPH OMHCAHWU CTPOCHUS M CBOICTB
HCOPraHMYCCKUX W OPraHndeCKUX BCHICCTB H HUX HpeBpaHIeHHﬁ; BBISABJIIATH
B3alMOCBSA3b XUMHWYECKHX 3HAHUN C MHOHATUAMH H MNpEACTaBJICHUAMMA JPYIUX
€CTECTBEHHOHAYYHBIX IPEMETOB;

- yMeTb  WCHOJB30BaTh  HANMEHOBAaHWS  XUMHUYECKHX  COCTUHEHHU
MEXIYHApPOIHOTO COK03a TEOPETUYECKON M MPUKIAJHON XUMUU U TPUBHUAIILHBIC
Ha3BaHUS BAXKHEHININX BEMIECTB (STHIICH, AalleTWJICH, TJIHICPUH, (EHOI,
(dopmanbrern, yKCycHas KHCIIOTa, TIUIMH, YTapHbBI ra3, yTJIEKUCIBIA ras,
aMMHuaK, ramcHas H3BECThb, HEramicHas HW3BCCTh, ITMThCBAA COJa H ;[pyrI/Ix),
COCTaBJISITh (POPMYJIBI HEOPraHMYECKUX M OPraHUYECKHX BEIECTB, YPABHEHUS




YTBEPKIIEHUH, 3a71aBaTh TapaMeTPhl U KPUTEPHUH PEIICHIS;

- AHAIM3UPOBATH TIOMYUYEHHBIE B XOJIEC pEIICHUS 3aJadu
pe3yNbTaThl, KPUTUYECKU OIICHMBAaTh HUX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3BMEHEHHE B HOBBIX YCIIOBUSIX;

- yMeThb NEPEHOCUTh 3HAHUS B TIO3HABATEIBbHYIO U
MPAKTHYECKYI0 00JIACTH KU3HEACATEIBHOCTH;

- yMETh HWHTETPHUPOBATh 3HAHWS W3 Pa3HBIX MPEIMETHBIX
o0JacTel;

- BBIABUTATh HOBBEIC HJICH,
MOAXO/bI U PEIICHMUS;

- CITOCOOHOCTE MX MCIIOJIL30BAHMUS B IIO03HABATEILHON U
COLMAaJIbHOM MPAKTUKE

npepjiaratb  OpUruHaJIbHBIC

XUMHNYCCKUX peaKum‘/'l, O6’bHCH}ITB HUX CMBICII;, MOATBEPKAATH XAPAKTCPHLIC
XMMHYECKHE CBOWCTBa BCIICCTB COOTBECTCTBYIOIIMMU OKCIOCPUMCHTAMU U
3alMCSIMHU YPaBHEHUN XUMHUYECKHUX PEaKLUil;

- yMeTb YCTaHaBIMBaTh TNPUHAIJICKHOCTh W3YyYEHHBIX HEOPTaHWYECKHX W
OpraHUYeCKUX BEIIECTB K OINPEACNEHHBIM KjaccaM M TpYIIaM COCAUHEHHM,
XapaKTepU30BaTh KX COCTAB M BAXKHEUIINE CBOWCTBA; OMNPEICISITH BHJBI
XUMHUYECKUX CBsI3el (KOBAJICHTHAS, MOHHASI, METAJUIMIECKAs, BOJIOPOIHAS), THUITHI
KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIACCH(PUIINPOBATH XUMUIECKHIE PEAKIINH;

- chopMupoBath = NpPEACTABICHUS: 0  XMMHUYECKOH  COCTaBIAIOLICH
€CTECTBEHHOHAyYHOW KapTHUHBI MHUpPA, POJIM XUMHUM B TIO3HaHWUU SIBJICHHU
npupoabl, B  (HOPMHPOBAHUM MBIIIICHUS W KYJBTYphl JUYHOCTH, €€

(YHKIMOHAILHOH TPaMOTHOCTH, HEOOXOAMMOW MJisi peIIeHHS MNPaKTHUECKUX
3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOJTHOMN Cpeie;

- YMETb NPOBOAMUTH pacyeThl MO XHUMHUYECKUM (opMyldaM H YpaBHEHHIM
XUMHYECKUX  peaknud ¢  HUCIONb30BAHMEM  (PU3UYECKUX  BEIHYMH,
XapaKTepHU3yIONINX BEIIeCTBa C KOJIHMYECTBEHHON CTOPOHBI: MAacChl, 00OBeMa
(HOpMarBHBIE YCTIOBHSA) T'a30B, KOJIMYECTBA BEIIECTBA; MCIIOJIb30BAaTh CHCTEMHBIE
XUMUYECKUE 3HAaHUSA JUIsl NPUHATHA PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalIUsIX, CBS3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpEMEHHBIE
CpeICTBa IOKCKa,
aHaIM3a u
HMHTEPIPETAI[UH
nHpOpMAITIH U
HH()OPMAITHOHHEIE
TEXHOJIOTHHU JJIs1
BBITIOJTHEHUS 33724
npodeccruoHaIbHO
H eI TENbHOCTH

B 006/1acTH IEHHOCTH HAYYHOTO MO3HAHUS:

- cOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M OOILIECTBEHHOM
NPaKTHKH, OCHOBAaHHOT'O Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIETO OCO3HAaHUIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHME S3BIKOBOM M YHUTATENbCKOH KYJIbTYPHI
KaK CpPE/ICTBAa B3aUMOACHCTBHSA MEXKIY JIOJbMH M IO3HAHUS
MUpA;

- OCO3HAHME IIEHHOCTH HAyYHOW JESITEeIbHOCTH, TOTOBHOCTh

OCYILECTBIISTh IIPOEKTHYIO u HCCIIEI0BATENIBCKYTO
JIeSITeTFHOCTh MHINBUIYAIBHO U B TPYTIIIE;
Ogananenne YHHBEPCAIbHBIMHU y4eOHBIMHA

NMO3HABATeJbHbIMHU AeHCTBUSIMH:
B) paboTta ¢ uH(popmaumeii:
- BJIaACTH HaBbIKaMU

nojay4eHus: uHGOpPMALUK U3

- YMeTh IJJAaHWPOBATh W BBIMOJHATh XMUMHYECKHI IKCHEPUMEHT (TPEBpAIICHHUS
OpPraHWYECKHX BEIIECTB MPH HArpeBaHHUH, MOJYUYEHHE STHJIEHA M H3Y4YCHHE €ro
CBOICTB, KaueCTBEHHBIE PEaKLMU Ha albJeTUibl, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypauusi OCKOB NMPU HAarpeBaHWH, LBETHBIC pPEakUMU OCJIKOB; MPOBOIUTH
peaknuu HOHHOTO 0OMEHa, ONPEeeNsiTh Cpely BOJHBIX PACTBOPOB, KAYECTBEHHBIC
peakuuu Ha cynabdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHUS,
pemaTe 3KCIepuMeHTa bHble 331adu mo TemaMm "Mertamns" u "Hemeramnsr") B
COOTBETCTBUM C MpaBWJIaM{ TEXHUKH O€30MIaCHOCTH Ipu OOpalleHHH C
BEIICCTBAMU M Ja0OpaToOpHBIM O0OpYAOBaHWEM; MPEACTABISTh PE3YJbTaThl
XMMHYECKOTO 3KCIIEpUMEHTa B (OpME 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyNIUPOBATh BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAIM3WPOBATh XMUMHYECKYI0 HH(OPMAIMIO, MOITyYaeMyl H3 Pa3HbIX
HCTOYHHUKOB (CpeiCcTB MaccoBoi nH(popmanmu, cetb UHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUS BEIIECTB U XUMHUYECKHX
sIBJICHUH (HAOII0IeHNEe, N3MEPEHHUE, SKCTICPUMEHT, MOJICITHPOBAHNUE);

- YMeThb TPOBOAMTH pacyeThl IO XWMHYECKUM (opMylaM H ypaBHEHHSIM




UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISAThH
MOKMCK, aHAJM3, CHUCTEMAaTH3al[MI0 M  HHTEPIIPETAIUIO
UH(OPMAIMH Pa3THYHBIX BUIOB H (OPM IPECTABICHUS;

- Cco3/aBaTh TEKCTHl B pPa3IMYHBIX (opMaTax € yd4eToM
HA3HAYCHUS WH(POPMALMU W IICJICBOW ayJUTOPHH, BBIOMpas
ONTUMANTBHYIO (hOPMY MPEICTABICHUS ¥ BU3YAITH3AIIHUN;

- OLICHMWBATh JOCTOBEPHOCTD, JICTUTUMHOCTDH I/IH(bOpMaI_[I/H/I, (&S]
COOTBECTCTBUC IPABOBBIM U MOPAJILHO-3THYECKHUM HOPMaM;

- HWCIONB30BaTh  CpeAcTBa  WHGPOPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJOTWH B PEHICHUM KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX u OpraHU3alMOHHBIX 3ag1a4 C
COOII0ICHUEM TpeOoBaHM SPrOHOMHUKH, TEXHHUKHU
0€30MaCHOCTH, TUTHEHBI, PECypcOCOEPEkKECHUs, TPABOBBIX U
THYCCKUX HOPM, HOPM HHPOPMAITHOHHON O€30TIaCHOCTH;

- BJIAACTHh HAaBbIKaMHM PACIIO3HABAHUA U 3allIUTHI HH(bOpMaHI/II/I,
WHGOPMAIIMOHHON 0€30MTACHOCTH JIMYHOCTH;

XMMUYECKUX  PEakuuid ¢ WCIONb30BaHUEM  (H3MYECKHX  BEJUYMH,
XapaKkTepU3YIOIIMX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl, oObeMa
(HOpMaJIbHBIE YCIIOBHS) TA30B, KOJIMYECTBA BELIECTBA; MCIIOIb30BAaTh CHCTEMHBIC
XMMUYECKUE 3HAHUS Al IPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYyalLUsIX, CBI3aHHBIX C BEIIECTBAMH U MX MPUMEHEHHEM

OK 04.
OddexTrBHO
B3aMMOJICHCTBOBAT
b ¥ paboTaTh B
KOJUUIGKTHUBE H
KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPECIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-UCCIIeI0BATELCKOM,
MPOEKTHOM U COLIUATILHOM NIEeATEeIBHOCTY;

OBjaneHue YHHBEPCAJbLHBIMH  KOMMYHUKATHBHBLIMH
NelCTBUSIMU:

0) coBMecTHAasi 1eSITeJIbHOCTD:

- MOHUMMAaTh U HCHOJb30BaTh MPEUMYLIECTBA KOMAHAHOU U
WHIIUBUILy aJIbHOHN PabOTHI;

- MPUHUMATh eIu COBMECTHOM NI TeTHHOCTH,
OpraHU30BbIBaTh W KOOPAUHUPOBATH NEWUCTBHS IO €€
JIOCTUKEHHUIO: COCTaBJIAITh IUIaH JACHCTBUM, pacnpeneiiarh
pOJI C YYETOM MHEHHUU YYaCTHHKOB OOCYKIATh PE3yJIbTAThI
COBMECTHOW pabOThI; - KOOPAMHUPOBATH U BBEIIOIHITH PaboTy
B YCJIOBHSAX PEAIbHOTO, BUPTYAIIbHOTO W KOMOWHUPOBAHHOTO
B3aMMOICHCTBUS;

- OCYIIECTBIIATH IMO3UTUBHOE CTPATETHYECKOE IMOBEACHHE B
Pa3NUYHBIX ~ CUTyallUsiX, HOpPOSBISATH  TBOPYECTBO U
BOOOpayKeHHE, ObITh HHUIHATUBHBIM

OBJjaneHue YHHUBEPCAJTbHBIMU peryJsiTUBHbIMH

- YMETb IIJIAHUPOBATh U BBINOJIHATh XUMHUYECKHH SKCIEPUMEHT (IIpEBpalLCHUs
OPTaHMYECKHUX BELIECTB IPU HArPEBaHUH, IIOJYUECHUE STHICHA U H3YUYEHHUE €ro
CBOICTB, KaUeCTBEHHBIE PEAKLMU Ha albJEeTUAbl, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypauusi OCTKOB NMPU HarpeBaHWH, LBETHBIC pEaKIMU OCJIKOB; MPOBOIUTH
peaxIuy HOHHOTO OOMEHa, ONPEENATh Cpely BOIHBIX PACTBOPOB, KAYECTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha KATUOH aMMOHWUS;
pemarb 3KCIepuMeHTalbHble 3ana4u 1o TeMaMm "Mertawisl" 1 "Hemeramis") B
COOTBETCTBUM C TMpaBHJIaM{ TEXHUKH O€30MaCHOCTH NpU OOpalleHHH C
BEIIECTBAMU U Ja0OpaToOpHBIM O0OPYAOBaHUEM; MPEIACTABISITh PE3YJIbTAThI
XMMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyNIHPOBATh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB




NelCTBUSIMU:

') IpUHATHE ce0sl U APYTHUX JI0ei:

- TNPUHUMATh MOTHBBI M apryMEHTBl ApPYTUX IIIOJEH IpH
aHaJIN3€e Pe3yIbTaTOB IEATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOJEH Ha OIINOKH;
- pa3BHBAaTh CIIOCOOHOCTH MOHUMATh MUP C MO3HULUH JPYToro
YEIIOBEKa;

OK 07. B 006J1acTH 3K010TMYECKOT0 BOCTIMTAHUS: - chopMupoBaTh  TPEACTABICHUSA: O  XUMHYECKOH  COCTaBISIONICH
CopnelicTBOBaTh - ¢(OpMHPOBAHHOCTD 3KOJIOTUYECKON KYJIbTYpbl, HOHUMAaHUE | €CTECTBEHHOHAYYHOW KApTUHBI MHpa, POJM XUMHM B TIO3HAHWU SIBICHUM
COXpaHEHUIO BIMSHUS ~ COLMAIBHO-3KOHOMHYECKMX  IPOLECCOB  HA | MPUPOABl, B (QOPMUPOBAHMM MBILUICHUS M KyJbTYpbl JIMYHOCTH, €€
OKpYy>Karolen COCTOSIHAC TIPHPOJHONH W COIMAIBHOW CpeIbl, OCO3HAaHHE | GYHKIIMOHATHHOW T'PAMOTHOCTH, HEOOXOAMMOW [UIsI PEHICHUS MPaKTHICCKUX
Cpensl, rI100AILHOTO XapaKTepa dKOJIOTHUECKUX POOIIEM; 3aJja4 W OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
pecypcocOepekeH | - INIaHUPOBAaHHUE U OCYILIECTBICHUE AEHCTBUI B OKpPY>KaloOIIEH | MPUPOIHOI cpene;

UI0, IPUMEHSTh Cpeie Ha OCHOBE 3HaHHUs LeJeH YCTOMYMBOIO pa3BUTHS | - yMETh cOOMIOAATh MPaBHia 3KOIOTHYECKH LEIeCO00Pa3HOTo MOBEICHHS B ObITY
3HaHUA 00 YeJI0BeUeCTBa,; U TPYAOBOM JIEATENBHOCTH B LENSIX COXPaHEHUs] CBOETO 3/I0POBBS M OKpY KaroIIeH
W3MEHEHUH AKTUBHOE  HENpUATHE  JICHCTBUM, NPUHOCAIIUX BpeX | MPUPOJHON Cpeabl; YUUTHIBATh OMACHOCTH BO3JEHCTBHUS Ha >KMBBIE OpPIaHHU3MBI
KJIMMara, OKpy>Karoleil cpene; OIIpEeICJICHHBIX BEIIECTB, IOHUMAsi CMBICH ITOKAa3aTessl MPeNebHON JOIYyCTUMOM
HPUHIIUIIBI - YMeHHE NIPOrHO3UPOBATH HEOIArONPUATHBIE 3KOJIOTHYECKUE | KOHLIEHTPALUH

0epexIINBOTO MOCIEACTBUS NPEANPHUHUMAEMBIX ACHCTBHN, MPEAOTBpAILATH

MIPOU3BOACTBA, ux;

3¢ dexkTHBHO - paclIMpeHHE OIbITa JEATEIBHOCTH  JKOJOTHYECKOM

JeCTBOBATh B HaIpPaBJICHHOCTH;

Ype3BBIYAHHBIX - OBJIQICHUE HaBBIKAMH yueOHO-UCCIIEI0BATENBCKON,

CUTYyaLUsIX IPOCKTHOW M COUMAIBHON e TEIbHOCTH;

[IK 1.3. - YMEHHE NMPOTHO3UPOBATH HEOIArONPHUSTHBIC SKOJIOTHIECKUE | - YMETh COONIO/IAaTh MpaBHiia 3KOJIOTHYECKH EeNIeCO00pa3HOTO MOBEJICHHS B OBITY
Ocy1iecTBIsATh MOCTIEICTBUS TIPEANPHUHUMAEMBIX JeMCTBUMN, MPEeNOTBpPAIlaTh | U TPYAOBOM IEATEIbHOCTH B LIETSX COXPAHEHHUS CBOETO 3/I0POBBS U OKpY Karoleit
OLIEHKY ux; NPUPOAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3JCHCTBHUS Ha YKHBBIE OPraHU3MBI
MIPOM3BOJCTBEHHO- OIIpeIeNICHHBIX BEIIECTB, IOHUMAsi CMBICH IOKa3aTessl MpeiebHON JOMyCTUMOM
TEXHUYECKUX KOHIIEHTpaluu

HoKasareJyen

paboThI

JIEKTPUIECKOTO U

3JIEKTPOMEXaHUYEC

KOTo

000pyTOBaHUSI.




2. CTPYKTYPA Y COJAEP KAHUE OBIIEOBPA3OBATEJBbHOM JTUCITATLIAHBI

«XHUMMUSA»

2.1. O0beM JUCHUILINHBI U BHbI Y4eOHOH paGoThl

Bup y4yeOHoii padboThI

O0neM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 80
B T.Y.

OcHoOBHOe coep:kaHue 70
BT. U..

TEOPETHUUECKOE 3aHATUE 24
IIPAKTUYECKUE 3aHATUS 26
71a0opaTOpHbIE 3aHATHUS 20
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHMe (CoepPKAHUE 6
NMPUKJIAJTHOT0 MOYJIs1)

BT. 4.

TEOPETUYECKOE 3aHITHE 2
MPAKTUYECKHUE 3aHITHUS 4
CamocTrosiTesibHasi padoTa 2
IIpome:xkyTounas arrectanus auddepeHnpoBaHHbIHN 3aueT 2




2.2. TemaTnyecKkuii IJIaH 1 COACPKAHNEC NUCHUITJIMHBI

HaunmeHnoBanue Coaep:xanue y4yeOHOro Matepuajia (OCHOBHOE U PO(eCCHOHAIBHO-OPHMEHTHPOBAHHOE), 1a00paTOPHbIE U O0bem |Popmupyemble
pa3aesioB U TeM NPaKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJ/Ib 4acoB KOMIIeTeHIHHU
1 2 3 4
OcHOBHOE coiepKaHue 70
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. Coaep:xkanue 4 OK 01
Crpoenne aToMOB CoBpeMeHHass MoAelb CTpoeHHus aroMa. CHMBOJHUYECKUN S3BIK XUMHH. XHUMHUYECKUNA DJICMEHT. DJIEKTPOHHAsS
XUMHUYECKUX KoH(urypanus atoma. Knaccupukanus XUMHUECKHX DJIEMEHTOB (S-, p-, d-ameMeHTh). BaneHTHBIE SJIEKTPOHBI.
OJIEMEHTOB U BajieHTHOCTB. DNEKTpOHHAS TPHUPOAA XUMHUUIECKOH CBSI3H. DJIEKTPOOTPHUIATCIHHOCTh. BUIBI XMMHUYECKOW CBSI3U
Inpupoaa (KOBaJICHTHASI, MOHHAs, METAJTUYECKAs, BOJIOPOJIHAS) U CLIOCOOBI ee 00pa3oBaHuUs
XMMHYECKOH CBA3H | Y3 HUX MPAKTHYECKHE 3AHATHS 2
Pemenue 3aganuii Ha HCMOIB30BAaHWE XHWMHUYECKOHW CHMBOJMKM U Ha3BaHUN COEIUHEHU 10 HOMEHKIAType
MEXIYHAPOJHOIO CO03a TEOPETHYECKOW W MPUKIAAHOW XUMHUU M TPUBUAIBHBIX HAa3BaHUU JUIsI COCTaBJIEHUS
XUMHYECKUX (OPMYyJ JBYXaTOMHBIX COEIWHEHWH (OKCHOOB, CylIb(QHUIOB, THAPHAOB W T.OI.) H APYTUX
HEOPraHMYECKUX COCAMHEHUN OTAEIbHBIX KJIACCOB.
IIpakTuueckue 3aJaHus HA YCTAHOBICHHUE CBSA3M MEXKIY CTPOCHHEM AaTOMOB XHMMHUYECKUX JJIEMEHTOB U
MEPUOANICCKUM U3MCHCHUEM CBOMCTB XMMHMYECKHX DJIEMEHTOB M HX COC)II/IHCHI/H\/’I B COOTBETCTBHUU C ITOJIOKCHUEM
IleproanyecKoil CUCTEMBI.
Tema 1.2. OcHOBHOE cojiepKaHue 2
[lepuoanueckuit [epuoanueckuii 3akoH U Tabauua J.J. Menaeneesa
3aKOH M Tabmuua W3 Hux npakTuveckue 3aHATHS 2 OK 01
AH. Merpeneesa Ilepuoanueckas cucremMa xumuueckux 3nemeHToB .M. MenaeneeBa. @usznueckuid cMmbica [lepuoanieckoro 3akoHa OK 02

J.U. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECCKHUX AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [lepuoandaeckoii cucreme.
MupoBo3s3peHueckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.M1. Menneneesa. [Iporuoser J. 1.
MGHIIGJ'IeCBa. OTKpI;ITI/Ie HOBBIX XUMHUYCCKHUX 3JICMCHTOB.

Pemenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha XapaKTepU3alUi0 XUMUYECKUX 3JIEMEHTOB
«Merannnaeckre / HeMeTaTNIeCKre CBOWCTBA, dJIEKTPOOTPHULIATEIbHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU
C UX JJICKTPOHHBIM CTPOCHUEM U IOJIOKCHUEM B HCpHOIIH‘IGCKOﬁ CHUCTEME XUMHNYCCKHUX DJICMCHTOB HI/I
MenpgeneeBay




Paznen 2. XumMuyeckune peakuuu

10

Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

Conepxxanue

Knaccudukanus 1 TUIIBI XUMAYECKUAX PEAKIUi ¢ ydacTHeM HeopraHudeckux BeiecTB. CocTaBlieHHE YpaBHEHHUH
peaxiuii coeIMHEHMs, pa3NoKeHUs, 3aMellleHus, 00MeHa, B T.4. peaKLi TOPEHUs, OKUCICHUA-BOCCTAHOBIICHHS.
VYpaBHEHNUS OKHCIEHUSI-BOCCTAaHOBIEHUA. CTeneHb OKUCIeHUs. OKHCIUTENb U BOCCTaHOBUTENh. COCTaBICHUE U
ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUI METOZOM 3JIEKTPOHHOTO Oananca. OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUY B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB

N3 aux NMPAKTHYECCKHUE 3aHATUSA

KonngectBennsle oTHOMEHUSS B XUMUWA. OCHOBHBIC KOJIMYCCTBEHHBIC 3aKOHBI B XMMHH M PACUETHI 110 YPaBHCHHSIM
XUMHYECKUX peakiuii. Mobh Kak eUHHIIA KOJIMYeCTBa BelecTBa. MoispHas Macca. 3aKOHBI COXPaHEHHUST MacChl U
sHeprun. 3akoH ABoraapo. MomsapHblii 00beM Ta30B. OTHOCHTENBHAS IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM
XUMHUYECKUX PEAKIIH C UCIIOJIb30BAHUEM MAcChl, 00beMa (HOPMaJIbHBIC YCIOBHS) Ta30B, KOJUYECTRA BEIISCTBA

OK 01

Tema 2.2.
DIIEKTPOTUTHICCKAS
IHUCCOLMAIIUS U
HOHHEINA 00OMEH

OCcHOBHOe COJICPKaHUEC

Teopus ameKkTponATHYECKON mucconmanuu. MOHBI. DJIEKTPONUTHI, HEAIEKTPOIUTHL. Peakmuum HWOHHOTO OOMEHA.
CocTaBrieHHe peakiuii HOHHOTO OOMEHA IyTeM COCTAaBJICHUS WX TOJHBIX U COKPANICHHBIX MOHHBIX YpPaBHCHHIA.
KucnoTHO-0CHOBHBIC peakiMu. 3ajaHus Ha COCTaBICHNUE HOHHBIX peaKIui

JlabopaTopHbIe 3aHITHS

JlaGopaTopHas paboTa “TUIBI XUMUYECKUX peaKLnii”.

UccnenoBanne TUIOB (110 COCTaBy M KOJIMYECTBY UCXOIHBIX H 00Pa3yIOIINXCs BEIECTB) H IPU3HAKOB XUMHUYECKUX
peaknuii. [TpoBeneHne peakiuii HOHHOTO 0OMeHa, ONpeeIIeHHe CPEeIbl BOIHBIX PACTBOPOB. 3aaHUI Ha COCTABICHUE
HOHHBIX peaKIun

Koutpoabnas padora 1 CtpoeHue BeniecTBa 1 XUMHUICCKUE PEAKITII

OK 01
OK 04




Paznen 3.

CTpOCHHe H CBOliCcTBaA HECOPraHnveCKMuX BEIIECCTB

16

Tema 3.1.
Knaccudukarys,
HOMEHKJIATypa U
CTpOeHHE
HEOPTaHWYIECKIX
BEIIECTB

OCHOBHOE co/IepKaHue

[Ipenmer Heopranuueckoid xumun. Kiaccudukanust HeopraHndeckux BeriecTs. [IpocThie 1 CI0KHBIC BEIIECTBA.
OCHOBHBI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KHCIOTHI, CONM). B3auMocBA3s HEOpraHMYECKUX
BEIECTB. ArperatHble COCTOsIHUS BemecTBa. Kpucrammnueckue 1 amopgHble BemecTa. THITBI KPUCTATUINIECKUX
PEeLIEeTOK (ATOMHAsA, MOJICKYJISIPHAS,, HOHHAsI, MeTaJUTNYecKast). 3aBUCUMOCTh (PU3NYECKHUX CBOWCTB BELIECTBA OT TUIIA
KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BU/Ia XMMUYECKOW CBS3M U THUIIA
KPHCTAUIMYECKOH pemeTku. [IprnunHbl MHOr00Opasus BEIECTB

N3 aux NPAKTHYECCKUE 3aHATUSA

Homenknatypa HeopraHn4ecKkrX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOJIS U3 UX XUMHUECKON QOPMYITBI HITH
COCTaBIICHHE XUMHYECKOH (popMyIIbl HCXO/s U3 Ha3BaHUs BellecTa 1mo MexayHapoaHoi (MFOIMAK) wim
TPUBUAILHOH HOMEHKJIAType.

Pemenne npakTudeckux 3alaHUi MO KiacCH(PUKALUK, HOMEHKIATYpe ¥ XUMHUYECKUM (popMyaM HEOPraHMYECKHX
BEIIECTB PAa3NIMYHBIX KJIAacCOB (yrapHbId Ta3, YIJIEKHCIBIA Ta3, aMMHUaK, TalieHas W3BeCThb, HETallleHas H3BECTh,
NUTHEBAs CO/Ia U APYTHX): HA3bIBATh M COCTABIATH (POPMYIIBI XUMHUYECKHX BEIECTB, OMPEACIATh IPUHAAICKHOCTD K
kiaccy. McTtounnkn xuMuieckoi nHpopMmanuu (cpeacTs MaccoBoi napopmanun, cetb MaTepHeT u npyrue). [louck
rH(GOpPMAIUH 110 Ha3BaHUAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyIiamMm

OK 01
OK 02

Tema 3.2. duzuko-
XHUMHAYECKHUE
CBOMCTBa
HEOPTaHUYECKUX
BCIIIECTB

OCcHOBHOe COoJICpPKaHue

Meramrbel. Obuue pu3ndecKne 1 XUMHIECKre cBoMCcTBa MeTauioB. CIocoObI MOTydYeHus. 3HaUYeHNUE METAIIJIOB U
HEMETAJUIOB B TIPUPOJIC U KHU3HEIEATSIILHOCTH YeJI0BeKa U OPraHn3MOB. Koppo3ust MeTayuioB: BUIBI KOPPO3UH,
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

Hemeramnpl. O0mue dpu3ndeckne H XUMHIECKHE CBOMCTBA HEMETA/UIOB. THIIMYHBIE CBOMCTBA HeMeTaioB [V— VII
rpynn. Knaccudukanys n HoMeHKIaTypa COSIMHEHNH HeMeTaioB. KpyroBopoTsl OHOT€HHBIX 3JIEMEHTOB B IPUPOE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIAPOKCUAOB, KHUCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIUHECHUMN, BBICIIUX OKCHIOB U
TUAPOKCHIIOB

N3 Hux NMPAKTHYECCKHUEC 3AHATUSA

OK 01
OK 02




CocraBnenue ypaBHeHHI;'I XHUMHUYCCKHUX peaKuHﬁ C y4aCTHEM IPOCTBIX M CJIOKHBIX HCOPraHMYCCKUX BEIICCTB:
MCTAJIZTIOB U HEMCTAJIOB, OKCHIOB MECTAIJIOB, HEMCTAJIJIOB H an)OTepHI)IX QJICMCHTOB; HCOPTaHUYCCKUX KHUCIOT,

OCHOBaHHI U aM(OTEPHBIX THAPOKCHAOB; HEOPTAHUIECKHUX COJIEH, XapaKTePU3YIOIINX X CBONCTBA. 2

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHWK Ha CBOWCTBA, COCTaB, MONydeHHEe M Oe3omacHoe

HCITOJIL30BaHUE BaKHEHIIIMX HCOPraHNM4YCCKUX BCUICCTB B 6I)ITy )48 HpﬂKTH‘-ICCKOfI JACATCIIbHOCTHU YCJIOBCKA

OcnoBHoe conepxanne. Mnenrndukanys HEOpraHWIeCKUX BEIIECTB 2

JlaGopaTopHble 3aHATHS 2
Tema 3.3. OK 01
Unenrunuxkanys Wnentndrkanys HeOpraHMYECKWX BeMIECTB. PemreHue SKCHEpUMEHTANBHBIX 3a7ad 110 XHMHYECKHM CBOWCTBaM OK 02
HEOPraHnICCKUX METaJUIOB U HEMETAILJIOB, 110 PACIIO3HABAHUIO U IIOJYUYECHHUIO COEAUHEHUM METAJUIOB U HEMETAIIIOB. OK 04
BCLLECTB Wnentudurkanys HEOPraHUYECKHX BEIIECTB C WCIOJIb30BAHUEM HUX (U3UKO-XUMHUYECKHUX CBOWCTB, XapaKTEPHBIX

Ka4eCTBEHHBIX peaknuii. KauecTBeHHBIE peakiuu Ha Cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS
Koutpoabnas padora 2 CBoiicTBa HCOPraHMYECKUX BEIICCTB 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHNYeCKUX BellleCTB 24

OCHOBHOe cofiep:KaHne 4

IlosiBiieHuE U pa3BUTHE OPTaHUYECKON XMMHHU Kak Hayku. [Ipeamer oprannueckoil xXumun. MecTo 1 3HaueHue
Tema 4.1. OpraHUYECKOM XUMUU B CUCTEME €CTECTBEHHBIX HAYK. OK 01
Kraccudukanms, XHUMHUYECKOE CTPOCHHE KaK MOPANOK COEAUHEHHs aTOMOB B MOJIEKYJIE COIACHO MX BAJICHTHOCTH. OSHOBHBIC
cTpoeHHe 1 MONIOKEHNs TEOPHH XUMHYECKOTO CTPOSHHS OPraHMMeCKHX COEIMHEHHUH AM. bytnepoBa. YriepoaHslii ckener
HOMEHK/IaTypa OpPraHn4cCKOu MOJICKYJIbI. 3aBI/ICI/IMO(iTI) CBOMCTB BCHICCTB OT XHUMHYECKOTO CTPOCHUA MOJICKYII. I/I30Mep1/1;1 E/I
OpraHHYeCKIX nm3omepkl. [lorarue o dyHKIMOHANBHOM Tpymme. Pamukan. [lpuHmume! kiaccudukamm OPraHH4eCKUX COCTUHEHNH.
BEIECTR MexmyHapogHas HOMEHKIATypa ¥ TPUHIUNBI HOMEHKIATYpPHl OpraHudeckux coefauHeHunid. [lonartme 00

A30TCOACPIKANIUX COCAMHCHUSX, OWOJIOTMYECKH aKTUBHBIX BeEIECTBaX (YrieBoJaX, JXUpax, Oelkax u Jp.),

BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

N3 Hux npakTuyeckue 3aHATHs. HOMEHKIIaTypa OpraHndecKuX COSTUHEHUI OTACIBHBIX KIIacCOB (HACHIICHHBIE, 2

HEHACBIIICHHBIC U apOMATHUYCCKUE YITIEBOAOPOAbI, CLIMPTEHI, (bCHOJ'IBI, aJIpACTHUAbI, KCTOHEI, Kap6OHOBI>Ie KHUCJIOTHI U
I[p) CocraBicHHE HOJHBIX K COKpAIICHHBIX CTPYKTYPHBIX q)OpMYJ'I OpPraHnYCCKUX BCHICCTB OTACJIbHBIX KJIaCCOB,
HCII0JIB3YS MX HA3BAHUS 110 CHCTEMATHYCCKOUN 1 TpPIBPIaJ'ILHOﬁ HOMCHKJIATYPC (3TI/IJ'I€H, AIICTUJICH, INIMICPHH,




(benou, popManbaeTu, YKCyCcHast KUCIIOTa, TIHIUH). PacdeTs! npocreiiiiei GopMyIibl OpraHuuecKOrd MOJIEKYIIbL,
MCXO/JIsl U3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2. CBoiicTBa
OPTraHUYECKUX
COCITMHEHMH_

OCHOBHOe cOiepKaHue

12

OU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUI OTIACNBHBIX KJIACCOB (0COOEHHOCTH KJIACCH(DMKALMH H
HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTWYECKHH psiig W obmas ¢opmyna; w3oMepus; (pu3mueckne CBOWCTBA;
XUMHYECKHE CBONCTBA; CIIOCOOBI MOJTYUYCHHS):

— TIpeJeNbHbIE YIIIEBOMOPOAbI (aJIKaHBl W IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJWH W3 OCHOBHBIX HMCTOYHHKOB
TEeIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIJIEBOJOPOAOB, HAX0XKIEHUE B MPUPOJE U MPUMEHEHUE
aJIKaHOB;

— HempenenbHble (ANKEHBbI, AJKWHBl M alKaJAWeHbl) W apOMaTHUYECKHE YIJIEBOAOPOIbl. lopeHue aumeTwieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHMU JIJIsl CBAPKU U PE3KU METAJIIIOB

— KUCIIOPOJICO/IepIKAIIUEe COCTUHEHUS (CIUPTHI M EHOIBI, KAPOOHOBBIE KHCIOTH M 3(UPHI, albJeruibl U KETOHBI,
XKUpHI, yriieBoasl). [IpakTnueckoe npuMeHeHne STUIICHTIINKOI, TTIUIeprHa, ¢penona. [IpuMenenne popmanbaeruaa,
aleTaJIbIeTH1a, YKCYCHOM KHCIOTHl. MbliIa KaK COJIY BBICIINX KapOOHOBBIX KUCIOT. Moomniie CBOHCTBA MbLIa

— a30TcoAep)KalIMe COCIUHCHHS (AaMHUHBI M aMHUHOKHCIOTBHI, Oecliki). BBICOKOMOJEKY/ISPHBIE COCIUHCHHS
(cuHTEeTHYECKHE U OMOJIOTMYECKH-aKTUBHBIC). MOHOMED, MOJIMMED, CTPYKTYpHOE 3BeHO. [lomumepu3aiius 3TUIICHA
KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BAHMUS.

I'eHeTrueckas CBsI3b MEKIY KJIACCAMU OPraHUYECKUX COCTMHEHUN

M3 Hux MNPAKTHYC€CKHUE 3aHATUSA

10

CBoiicTBa OpraHMYECKUX COEIMHEHUN OTAEIBHBIX KJAccOB (TpUBHAJIbHAs W MEXIyHapoAHas HOMEHKJATypa,
XHUMUYECKHUE CBOWMCTBA, CIOCOOBI MOJYYEHUs): MpelesbHble (AIKaHbl M IMKIOAJIKaHbI), HENpeAeibHbIC (AIKCHBI,
ANKUHBI W alKaJUeHbl) U apOMAaTHYECKHE YTIIEBOAOPOABI, CITUPTHI W (PEHONBI, KapOOHOBBIE KHCIOTHI U d(UPHL,
aNpJIeTHasl M KETOHBI, aMUHBl ¥ aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSAMHEHWS. 3a/JlaHusl Ha COCTAaBIICHUE
YPABHEHUM XUMUYECKUX PEAKLMM C y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAHHUH UX COCTaBa U CTPOEHUS

CocTaBiieHne cxeM peakuuil (B TOM 4YHCIIE IO TPEAJIOXKEHHBIM LENOYKaM MPEBPALICHUH), XapaKTepHU3YIOLINX
XUMHYECKHE CBONCTBA OPraHWYECKHX COEAMHEHWH OTAEIBHBIX KJIACCOB, CIIOCOOBI WX TIONYYEHHS W Ha3BaHUE
OPraHMYECKUX COCIMHEHUHN MO0 TPUBUAIHLHON WIM MEXIYHAPOJHON CUCTEMAaTUUECKON HOMEHKJIIATYPE.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHM HAa CBOMCTBA OpPraHUYECKUX COEIMHEHUU
OTJEIBHBIX KJIACCOB

JlaGopaTopHoe 3aHsiTHe.

[IpeBparenns opraHnYecKrX BEIIECTB MpH HarpeBaHuu. [lomydenne sTHiIeHa U H3ydeHHne eT0 CBOHCTB.
MopennpoBaHre MOJIEKYJT i XMMHUYECKUX MTPEBPAIICHUH Ha IPUMEpe dTaHa, ITHIICHA, alleTUIICHA U JIp.

OK 01
OK 02
OK 04

OcHOBHOE CoACpKaHue




Tema 4.3. buoopranndeckue coeauHeHus. [IpumeHenune u OWoNOrMYecKass poyib yriaeBomoB. OKHCICHHE YTJICBOJIOB — OK 01
Unentudukanys WCTOYHHMK DSHEPTHH JKUBBIX OpraHu3mMoB. OO0jmacTu mpHMeHEHHs aMHUHOKHCIOT. [IpeBpamieHust GenkoB HHUIIK B OK 02
OpraHU4eCcKUX opranusme. buonornyeckue ¢ynkuuu OenkoB. buonormueckue ¢(yHKUuHM XUpoB. Ponb opranmveckoil XMMuHM B OK 04
BEIIECTB, UX peLeHn MpoodIeM MUILEBON 0€30MacHOCTH
3Ha4YeHHEe U
MIpUMEHEHHE B
OBITOBOH 1 " "
IPOMSEONCTBEEHOM Posnb oprann4eckoil XMMHUH B PELIEHUH IPOOIEM 3HEPreTHIecKol 6€301acCHOCTH, B Pa3BUTHH MEIULMHBI, CO31aHNH
eATENBHOCTH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOUYHUKOB SHEPIUH (aJIbTEPHATUBHBIE HCTOUYHUKH 3HEprun). OnacHOCTh BO3JEHCTBUS
JeITOBEKA Ha JKMBBIE OPTaHU3Mbl OPraHMYECKHX BEIIECTB OTHCNIBHBIX KIJIACCOB (YIIEBOAOPOIBI, CHHPTHI, (eHOIbI,
XJIOPOPraHWYECKHE MPOU3BOIHBIE, ANbICTHIBI U JIP.), CMBICI TIOKA3aTelsl MPEAeIbHO AOMYCTUMON KOHIEHTPALIUH
JladopaTopHble 3aHATHsI. neHTHOHKANS OPraHMISCKUX COSTUHEHUI OTACIBHBIX KIIACCOB.
WnenTrdukarus opraHn4ecKux COeANHEHNUH OTIENbHBIX KJIACCOB (Ha IIpUMeEpe albJerna0B, KpaxMalla, yKCyCHOI
KHCJIOTBI, OETIKOB U T.II.) C UCTIOJIb30BaHUEM UX (PU3NKO-XMMUYECKUX CBOUCTB U XapaKTEPHBIX Ka4eCTBEHHBIX
peakuuii. lenatypauus Oenka npu HarpeBaHuu. LIBeTHbIe peakiyuy O6enkoB. Bo3HIKHOBEHHE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHUSI XUMHUYIECKHX TIPOIIECCOB MPH MPOTEKaHWH Ka4eCTBEHHON peaKIny, MTO3BOJIIONIEH
WACHTU(UIPOBATH MTPEI0KEHHbIE OPraHMYECKHE BEIECTBA
KonTpoabnas padora 3 CTpykTypa U CBOHCTBA OpraHHUECKUX BELIECTB
Paznea 5. Kunern4yeckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHX PeaKIuii-
OCHOBHOe co/IepKaHue OK 01
OK 02
CkopocTb
XMMHAYCCKHUX CKOpOCTh peakiii, €€ 3aBUCHUMOCTb OT Pa3lIMYHBIX (DAKTOPOB: MPHPOIBI PEarHpyOIINX BEUIECTB, KOHIIEHTPAIUU
peaKiHu. pearupyonpx BEMIECTB, TEMIEPATyphl U IUIOMAAH PEAKIMOHHOW MOBEPXHOCTH. TerioBbie 3)(EKTh XUMUYECKUX
XuMHuueckoe peakuuid. OK30- U SHAOTEPMHUUECKHE, PEAKLIUH.

OOpaTHMOCTh peakiuii. XUMHYECKOE pPABHOBECHE M €r0 CMEIICHHE I10f JEWCTBHEM pa3IMYHBIX (HaKTOPOB
(KOHILIEHTpaLUs PEareHTOB WIX MPOAYKTOB PEaKIMH, AaBJIE€HUE, TEMIepaTypa) JUIsl CO3JaHus ONTUMAIbHBIX YCIOBUIN
NpoTeKaHus: XuMudeckux npoueccos. IIpunnun Jle Ilarense




N3 Hux npakTHyecKHe 3aHATHUS PelleHHWe TNPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHWil Ha aHamu3 (HaKTOpOB,
BIUSIOMINX Ha M3MEHEHHE CKOPOCTH XMMHYECKON peaklMd, B T.4. C MO3UIMM 3KOJOTHYECKH LEeNecoo0pa3Horo
MOBEICHUS B OBITY U TPYIOBOM AEATENBLHOCTH B LIEIAX COXPAHEHUSI CBOETO 3[0POBBS U OKPYXAIOLIEH NPUPOTHON

paBHOBeCHE N 2 OK 01
cpenbl.-PelicHre NpakTHKO-OPHEHTUPOBAHHBIX 3aJaHui Ha npuMeHeHue npunnuna Jle-Illarenbe s HaX 0K ICHUS OK 02
HaHpaBJ'IeHI/I}l CMCUICHUA paBHOBeCI/Iﬂ XI/IMI/IHCCKOﬁ pCaKHI/II/I U aHaJiu3 (baKTOpOB, BJIIMAIONINX Ha CMCHICHUC
XHUMHYECKOTO PABHOBECHS
Paznea 6. PacTBOpHI 10
OCHOBHOE COIepKaHue 4 OK 01
PacTBopenue kak (HU3NKO-XUMHUECKHIA Tporiecc. PacTBopel. COCOOBI MPUTOTOBICHUST PACTBOPOB. PacTBOPHUMOCTS. OK 02
Tewma 6.1. MaccoBasi Tonisi pacTBOpeHHOTO BeriecTBa. CMBICT TOKa3zaTellss MpPEAeTIbHO JOMYCTHMOW KOHIIGHTPAIlMH U €ro OK 07
TMomsmie o UCIIOJIb30BAHUE B OLICHKE IKOJIOTUUECKON O€30IaCHOCTH. K 1.3.
pacTBopax IIpaBuna 3xosornyecku uenecovo6pa3Hor0 POBGI{GHI/I}I B OBITY M Tp):[LOBoﬁ JEATEIIbHOCTA B LEJIAX COXpaHEHUsd 2
CBOETO 37I0POBBS M OKPYKAIOIICH PUPOTHON CPEJIbI; OTTACHOCTh BO3JICHCTBHSI HA )KUBbIC OPTaHU3MbI OITPEICIICHHBIX
BeIIEeCTB. PelleHne MPakTUKO-OPUECHTHPOBAHHBIX PACUYETHBIX 3aJaHUil HA PacTBOPHI, UCIIOJIL3yeMbIE B OBITOBOH H
MIPOU3BOICTBEHHOM JICSITSILHOCTH YSIOBEKa
Tema 6.2. OK 01
Hccnenosanmne OK 02
CBOWCTB PacTBOPOB o OK 04
CHOBHOE COJIepPIKAHIE 6

Hccnenosanue cBONCTB pacTBOPOB




JlabopaTopHbIe 3aHATHS

[IpurotoBienue pactBopoB. IIpurorosineHne pacTBOpOB 3aJaHHOW (MaccoBOM, %) KOHLEHTpauuu (C MPAaKTUKO-
OpPUEHTHPOBAHHBIMH BOIPOCAMH) U ONpPEIeTICHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemenue 3ajau Ha IPUTOTOBJIEHUE PACTBOPOB

IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (CoAep:KaHNe NPUKJIATHOTO MOTYJIs1)

Xumus B ﬁbITy u l'lpOPl?.BOZ[CTBeHHOﬁ AEeATCJIbHOCTH Y€J10BCKA

Xumus B ObITY U
MPOU3BOJICTBEHHOMN
JeATeITBHOCTH
JeJIoBeKa

OcHOBHOe COICPKaHUC

Hogefimmue mOCTHKCHUS XUMHYCCKOW HAyKW W XUMHYECKOM TEXHOJOTHH. Poims Xumum B obOecleueHun
JKOJIOTUYECKON, ISHEPTEeTHYECKON W THIIEBOM 0E30MMacHOCTH, pa3BUTUH MeIUIMHEL. [IpaBuia moucka M aHanu3a

XMUMHYECKOW HHGOPMALMH W3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas W y4deOHO-HaydHas JIMTepaTrypa, CpEeACTBa
MaccoBo# uH(popManuu, cetb IHTepHeT)

OK 01
OK 02
OK 04
OK 07
IIK 1.3.




N3 Hux npakruyeckue 3aHaTusd. [lovck 1 aHaiu3 KEWCOB O NPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTHUH C
yueroM Oyaymied mnpoeCCHOHAIBHOM JEATSIIbHOCTH [0 TEMaM: Ba)KHCHIIIUE CTPOMTENBHBIC MaTepHalIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKd, CTEKJI0, KEpamHuKa, MaTephalibl IJi1 SJIEKTPOHHKH, HAaHOMAaTEepUaibl,

4
TEKCTUJIbHbIC BOJIOKHA, WCTOYHUKH JHEPIUH, OPraHMUECKHE M MHUHEpajbHble YyIOOPEHHs, JIEeKapCTBCHHBIE
BEIIECTBA, OBITOBAS] XMMHUSL.
3ammra: [IpencraBiaeHue pe3yabTaToB pelIeHus KecoB B OpMe MUHHU-OKIIa1a C PEe3eHTalueH

CamocrosTeabHast padora. [lonroroButes npeseHTanuo Ha TeMy «CBOHCTBA OpraHMYECKUX COETUHEHUI»

2
IIpome:xyTouHasi aTTecTALMSA MO JUCHUIINHE — AU PepeHHpPOBaHHBII 3a4eT 2
Bcero 80




3. YCJIOBUS PEAJIU3AIIMU YYEBHOM JAUCIUILIAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0
Peanuzanus yueOHON AUCIUILTUHBI TPEOyeT HAINYHS yueOHOTO KaOnHeTa « XUMUs»;
O6opynoBanue yueOHOTO KaOHUHeTa:

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY O0yHAIOIINXCS;

- pabouee MecTo IMpernogaBaTelis;

- BBITSDKHOH 1IKag;

- HabOp XMMHUYECKOU MOCY/Ibl U IPUHAICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PadoT;
- HA0OPBI PEAKTUBOB OPTAaHMUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

- KOMIUIEKT Y4eOHO-HarISAHBIX TTocoOuit o yueoHo qucturmiuae OV J[.06 Xumus
TexHU4YecKue CpeacTBa OOYUCHHUS:

- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;

- MYJBTUMEIUATIPOCKTOP

- 3KpaH

OoOopynoBanue Jjaboparopuu W padoyuMx MecT JAaOOpPaTOPMU: MEH3YPKH, IUINETKU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIC CTEKJA, IJIAHIIETHI JJIs
KalreJbHBbIX peakuui, (uiIbTpoBalibHas Oymara, IPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3HHOBBIC
npoOKkH, (HOHApUKH, HAOOp PEAKTUBOB, CTCKJISIHHBIE MAJOYKH, IITATUBBI I MPOOUPOK; MEPHBIC
LWIMHIPBI, BOPOHKH CTEKJISTHHBbIC, BOPOHKH JenuTenbHble nuauHapudeckue (50-100 mut), ctynku c
necTuKoM, ¢apdopoBble YallKkW, MUHIETHI, (QUIBTPHl OyMa)KHBIC, BaTa, MapJisi, YacOBBIC CTEKIIA,
AIIEKTPOIUTUTKHU, J1a0OpAaTOPHBIE IITATHUBBI, CIUPTOBBIC TOPENKU, CHUYKH, MPUOOP ISl MOTYyYCHHS
ra3oB (WM MpoOUpKa ¢ Ta300TBOJHON TPYyOKOH), AeprKaTenu At MPOOUPOK, CKISTHKU JJIST XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIC JIOTKU; XuMU4eckue ctakanbl (50, 100 u 200 mu1); mmartenau; MUHICTHI,
TUTEJIbHbIC IIUMIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHble TpoOupku (Ha 10—20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 mu), BonsHas OGaHs (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJ0YKH; KOHUYECKHE KOJIObI
st tutpoBanus (50 m 100 mi1); MHAUMKATOpPHBIE MOJOCKU JUisi ompeneneHuss pH u cranmaptHas
WHJUKATOpHAs IIKaja; yHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (wm mo3zatopsl Ha 1, S u
10 mu1), GrOpeTKH Ui TUTPOBaHUS, MeauuMHCKue mmpunbl Ha 100-150 mui, maGopatopHbie w/wim
aHanuTU4eckue Bechl, pH-MeTpbl, cymuapHbIN mKad, u 1p. 1adopatopHoe 000pyI0BaHHE.

3.2. UudopmanuonHoe odecneyeHue 00yueHus
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, IONOJHHUTEILHOM
JINTEPaTyphI

OcHoBHasi JuTEepaTypa
1.  TI'muaka H.JL.OGmas xumus. (CI1IO). YuebHoe mocobue : yuebnoe mocodue / H.JI. I'muaka. —
M.: KunoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuaibHOCTeH TEXHUIECKOTO MPOoQHiIs: yueOHUK
s CITO [Tekct] : yuebnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - M: U3natenbckuii meHTp
"Akanmemus'", 2022 - 272 c.
3. Epoxun FO.M. , KoBaneBa WM. b.Xumus nns nmpodeccuit u criennagibHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOT0 mpoduiei: y4eOHMK IJIsl CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa3oBaTEeIbHBIX
opranuzanuii-M.: Akagemus, 2022

HHTepHeT pecypcsbl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny

AN NENAN



http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm
bazosas xomieknus 9bC BOOK.ru

ANANENEN

3.3 AKTHBHbBIE " HHTEPAKTHUBHLIC OﬁpaSOBaTeJ'[beIe TEXHOJOTUH, UCITOJIb3YEMBIC B
AYIUTOPHBIX 3AHATHUHAX:

HpO6JI€MHaH JICKOWA, HWHTCPAKTHBHAA  OSKCKYpCHUs, TCXHOJOrud MaJblX TIpynra, CcEMuHap,
MYHBTI/IMG,Z[I/II;'IHHH IMpE3CHTAl M, ACJI0Bas UIpa.

3.4. Ilpu peasu3auuu 00pPa30BaTEeJIbLHONH NMPOrPaMMBbI MOKET MPUMEHATBHCS DJICKTPOHHOE
06yqu1/Ie U JUCTAaHIIMOHHBIC O6pa3OBaT€JIbHBIC TCXHOJOI'uu.

3.5. KaapoBoe o0ecnieuenue

OOpaszoBarenbHasi ~ OpraHM3alUs,  OCYIISCTBISIIONIAs ~ OOpa3oBaTEIbHYIO  JIESATEIBHOCTD,
peanu3yoomas OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIIMPOBAHHBIMU
KagpaMu. YpOBEHb KBAIM(UKAIUM MPETOAABATENS MO JUCIUTUIMHE COOTBETCTBYET: BBICIIICE
npodeccuonansHoe odpazoBanue, COOTBETCTBHE YPOBHS KBaTH(PHUKAIMU pAOOTHUKA 00pa30BaATEILHOM
OpraHu3aIy TPEOOBAHUSM, MTPEIBSIBIIEMBIM K KBATH(PHUKAIIMOHHBIM KaTETOPUSIM.

KBanudukanus neparornyeckux pabOTHHUKOB OPraHMU3aLUi, OCYIIECTBISIIOIMX 00pa30BaTEIbHYIO
JeSITeTbHOCTD, OTPAXKACT:

® KOMIIETEHTHOCTh B TIPEIMETHOH 001aCTH 3HAHUN M METOJIaX O0YUYCHHS;

e CcPOpPMHPOBAaHHOCTh TYMAHHUCTHUYECKOW  MO3MWIIMM, TIO3UTUBHOW  HANPaABICHHOCTH  Ha
MIEIarOTMYECKYIO TSI TETbHOCTD;

e O0IyI0 KyJIbTYpY, OIPEICISAIONIYI0 XapaKTep H CTWIb IeJarorH4ecKor e TeIbHOCTH,
BIIHSIFOIYFO Ha YCIEITHOCTh TearOTHIeCKOTr0 OOMIEHHS U TIO3UIUIO TIe1arora;

® CaMOOPraHM30BAHHOCTH, SMOIMOHAIBHYIO YCTOWIHBOCTD.

Y neparormyeckoro paOOTHHKA, pPEaJH3YIOLIETO OCHOBHYIO OOpa30BaTENbHYIO IPOrpaMmy,
c(OPMHPOBAaHBI OCHOBHBIC KOMIICTCHIIMH, HEOOXOAUMBIC il OOSCIICUCHHsT peau3alii TPeOOBaHUI
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIAApTa MW YCHEUIHOTO  JOCTH)KEHUS
00yYaroIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHON 00pa30BaTEIbHON MTPOrPaMMBbI, B TOM
YHCIIe YMEHUS:

e o0ecreynBaTh YCIOBHS JJISl YCIEIIHOM JAEATENbHOCTH, MO3UTUBHOW MOTHBALIUM, a TaKXke
CaMOMOTHBUPOBaHMs 00yUaIOIIUXCS;

® OCYIIECTBISITH CAMOCTOSTENBHBI TOWCK M aHAIW3 WHPOPMAIMU C TIOMOIIBI0 COBPEMEHHBIX
WH(POPMAIMOHHO-TTOMCKOBBIX TEXHOJIOTHH;

e paspabaThIBaTh MPOrpaMMBbl YYEOHBIX IPEIMETOB, KypCOB, METOJAWYECCKHE U IUIAKTUYCCKHE
MaTepuasbl, BbIOMpaTh Y4YEOHUKHM M  Y4eOHO-METOAMYECKYI JIMUTEpaTypy, pPEKOMEHIOBaTh
00y4aroImuMcs IOTIOJIHUTENbHbIE HCTOUHUKU HH(OPMAIMH, B TOM YUCIJIE HUHTEPHET-PECYPCHI;

® BBIABIATH M OTpPaXaTh B OCHOBHOH 00pa3oBaTelbHON mporpamMme CHIEeMUPUKY OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH (BKIIIOUYAs pEerHOHAIBLHBIC, HAIMOHAIBHBIC U (M) STHOKYJIBTYpHBIC,
JUYHOCTHBIC, B TOM YHCJIe TOTPEOHOCTH OJIAPEHHBIX AETEeH, AeTell ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU
3[I0POBBS U JIETCH-UHBAINIOB);

® OpraHW30BBIBATh M COINPOBOXKIATH yUEOHO-HCCIIEOBATEIBCKYI0 M TMPOEKTHYIO IESATEIHHOCTD
00y4YaroImuXxcs, BBITOJHEHHE UMH WHAWBHUYaTBHOTO IPOEKTA;

® peaNM30BBIBATH IMEJArOTUYECKOE OIICHWBAHHUE ICSATEIBHOCTH OOYYArOIIMXCS B COOTBETCTBHUHU C
TpeboBanusmu CTaHgapra, BKIIOYAs: MNPOBEJCHUE CTAPTOBOW U IMPOMEXKYTOUYHOM JIMAarHOCTHKH,
BHYTPHUKOJUICDKHOTO ~ MOHUTOPHMHIA,  OCYIICCTBJICHHE  KOMIUIGKCHOM  OIIGHKM  CIIOCOOHOCTH
o0Oydaromuxcsl pemarb y4eOHO-PAaKTUYEeCKHEe W y4eOHO-TI03HABATENbHBIC 3aJa4M; HCIIOJIb30BAHHE
CTaHIAPTU3UPOBAHHBIX M HECTAHJAPTHU3UPOBAHHBIX Pa0OT; MPOBEICHHE WHTEPIPETAUN PE3yIbTaTOB
JOCTIDKEHHH 00yUaromumxcs;


http://philist.narod.ru/articles/orlova.htm

e ycnosb3oBaTh Bo3MoOkHOCTH MKT, paboTarh ¢ TEKCTOBHIMH pelaKTOpaMH, 3JIECKTPOHHBIMH
TaOJIMIIaMu, 3JIEKTPOHHON MOYTOM U Opay3epamu, MyJIbTUMEIUHHBIM 000pyIOBaHUEM.

HenpeppiBHOCTE NpodeccrOHaNIbHOTO pa3BUTUS PAOOTHUKOB OpraHU3allid, OCYIIECTBIISAIOLIEH
00pa3oBaTeNbHYIO JIEATEIBbHOCTh, peAM3yIollell OCHOBHYIO 00pa30BaTE/IbHYIO MPOTrPaMMy CPEIHEro

obmero oOpa3oBaHws,

o0OecrieunBaeTcs OCBOEHHUEM HMHU JIOMOJHHUTENBHBIX MNPO(eCcCHOHANbHBIX

nporpamm I1o HpO(I)I/IJ'IIO IeJarorn4ecKon AeITeIbHOCTH He PeiKE UYEM OHWH pa3 B TpU IroJga

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHUSI YYEBHOI1
JUCLMIIIMHBI

KonTponbs u oneHka pe3yJabTaToB OOYy4YEHMsI OCYIIECTBISIETCS MpenojaBaTelieM B Ipoliecce

MPOBEJICHUS MPAKTUYCCKUX 3aHITHA W JIA0OPATOPHBIX padOT, TECTUPOBAHMS, A TAKXKE BBITIOTHEHUS
o0yJaronMMucs WHIAUBUAYATbHBIX 3aJaHUi, TPOEKTOB, HCCleqoBaHUN. Pe3ynpTaThl 0O0ydeHHs
OTIPEICIISAIOT, YTO OOYyYaloluecs MOJDKHBI 3HATh, MOHMMATh W JAEMOHCTPHUPOBATH IO 3aBEPIICHUU
W3YUYEHUS JTUCUUIUINHBI.

Juasi popmMupoBaHHs, KOHTPOJIS W OLEHKH Pe3yJIbTATOB OCBOCHHSI y4eOHOHM AHCHUIINHBI

HCIOJIL3YeTCS CHCTEMA OLEHOYHbIX MEePONPUSITHI, PeACTABJAIONIAS CO00i KOMILIEKC Y4eOHbIX
MepONPHUATHH, COTJIACOBAHHBIX C pe3yjabTaTaMH 00y4eHHMs M C(POPMYJIHPOBAHHBIX C YYeTOM
DI'OC COO (npeamerHnsbie pe3yabtarsl no qpucuumianie) u ®rrocC CII0.

Ne| OK Mony;:ﬁ’;meﬂ/ PesynbraTt 00yyenusi| Tunbl OHEHOYHBIX MEPONPUATHI
I | OcHoBHOE copep:xanmne
1 Pa3nes 1. OcHoBBI Popmy:uposaTs
0a30Bble MOHATHS H
CTPOEHHUA BellecTBa
3aKOHBI XUMHHU
1.1| OK 01 [Crpoenue aToMOB CocraBnsTh 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX
XUMUYECKUX XUMUYECKHE 3JIEMEHTOB U NMPUPOAA XUMHUUECKON
AJIEMEHTOB U Mpupoza |popmysl CBSI3U».
XMMHYECKOH CBSI3H COEMHEHUI B 2. 3aga4n Ha COCTABICHUE XUMHUYECKUX
COOTBETCTBHUHU CO dbopMyI ABYXaTOMHBIX COETUHEHUI
CTETEHbIO OKUCIIEHUS |(OKCHUIIOB, CYJIb(UIOB, THAPUIOB U T.I1.).
XUMUYECKUX 3. 3agaHus Ha UCIIOJIB30BAHUE
AIIEMEHTOB, UCXO/IS U3 | XUMHUYECKON CUMBOJIMKY U Ha3BaHUHN
BAJICHTHOCTH U COEIMHEHUI 0 HOMEHKJIaType
ANIEKTPOOTPHULIATENBH |MEXIYHAPOAHOIO COH03a TEOPETHUECKOM
ocTu Y IPUKJIAJHONW XUMUU U TPUBUAIBHBIX
Ha3BaHUU JJI COCTABJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUI
(oxkcu0B, cynbPUI0B, THAPUIOB U T.I1.)
U APYTUX HEOPraHUYECKUX COCAMHEHUIN
OTJIEJIbHBIX KJIACCOB
1.2 OK 01 [(Ilepunognuecknii XapakTepr3oBaTh 1. Tect «Mertamueckue /
OK 02 |3akoH u Tabmuna JI.1. |xumMuueckue HEMETAUIMYECKUE CBONCTRA,
Memnpeneena AIIEMEHTHI B AMEKTPOOTPHUIATEILHOCTD U CPOACTBO K
COOTBETCTBHHM C UX 3JEKTPOHY XMMUYECKUX IJIEMEHTOB B
MOJIO)KEHHEM B COOTBETCTBUE C UX JIEKTPOHHBIM
NEPUOANYECKON CTPOEHHEM U IOJIO)KEHUEM B
CUCTEME XMMHUECKHUX |[epUOJANYECKOM cucTeMe XUMUYECKUX




anemeHTOB JI.1.

anemeHToB .. MenneneeBay.

Menpeneena 2. [IpakTnueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEXK]Ly CTPOEHUEM
ATOMOB XMUMHUYECKHUX JIEMEHTOB 1
NEePUOINYECKUM U3MEHEHUEM CBOWCTB
XUMUYECKHUX JIEMEHTOB M MX
COEIMHEHUI B COOTBETCTBHUHU C
nonoxxenueM [lepronnyueckoit cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHusI Ha
XapaKTEePU3aLUI0 XUMHUECKUX
3JeMEHTOB: «MeTamudeckue /
HEMETaJUIMYECKHE CBOICTBA,
3JIEKTPOOTPUIIATEIHFHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C X AJICKTPOHHBIM
CTPOCHUEM U TMOJIOKEHUEM B
MEePUOINYECKON CUCTEME XUMHUIECKUX
anemenToB J[.1. MeHieneesa»
2 Paznean 2. Xapakrepu3zoBath |KoHTpoJsbHas padora
XuMnuyeckue THNBI XUMHYecKUX |«CTpoeHue BelecTBa M XMMHYECKHe
peakuuu peaxiuii peakuum»
2.1{ OK 01 |Tunel XuMuyeckux Cocransate peakuuu | 1. 3agaun Ha COCTaBIEHUE YPABHEHUI
OK 04 |peakmuit COCJIMHCHUS, peaKuui:
pasnokeHus, 0OMeHa, |— COCTUHEHHMSI, 3aMEIICHUS, Pa3I0KEHHUS,
3aMelIeHMS, oOMeHa;
OKHCITUTEIIbHO- — OKUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE |BOCCTAHOBUTEIBHBIX PEAKLU C
peakmuu WCITOJIb30BAaHUEM METOJIa DJIEKTPOHHOTO
OayraHca.
2. 3a/a4yu Ha pacyeT Macchl BEIIECTBA
Wi 00bEMa
ra30B [0 U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, MAcCe WK 00BEMY OJIHOTO H3
YYaCTBYIOIINX B PEAKIIMH BEIICCTB;
pacy€Tsl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJyKTOB PEaKLUU, €CIU OJTHO U3
BEIIIECTB UMEET MPUMECH
2.2 Onektponutnueckass |CocTaBiATh 1. 3amanus Ha COCTaBIICHUE
JTUCCOTTHAITUS 1 ypaBHEHUS MOJICKYJISPHBIX U HOHHBIX PEAKIINH C
WOHHBII 0OMEH XUMUYECKUX PEAKIUU |y4aCTHUEM KUCJIOT, OCHOBAaHUH U COJIEH,
MOHHOTO OOMEHa ¢ YCTaHOBJICHUE U3MEHECHUS KUCIIOTHOCTH
y4acTHEM cpenbl
HEOPraHUYECKHUX 2. JlaGoparopHas padota "Turbl
BEIIECTB XUMUYECKHUX peakuuii”
3 Pa3nea 3. Ctpoenne |HccaexoBarth KonTtpoJsbnas padora
U CBOIiCTBA CTpPOeHHe U «CBOMCTBa HEOPraHUYECKUX
HEOPraHu4eCKHX CBOlicTBA BelIeCTB»
BellleCTB HEOPraHUYeCcKHX




BeIIECCTB

3.1l OK 01 |Knaccuduxarus, Knaccupunuposates |1. Tect «Homenkiiatypa u Ha3BaHue
HOMEHKJIaTypa U HEOPraHUYeCKHe HEOPTraHWYECKUX BELIECTB UCXO/I U3 UX
CTPOCHHE BEIIIECTBA B XUMUYECKON (hOPMYJITBI MIIM COCTABICHUE
HEOPTraHUYECKUX COOTBETCTBHUH C UX XUMHYECKON (OpMYIIbI UCXOIS U3
BEIIIECTB CTpPOCHUEM Ha3BaHUs BEIIECTBA 110 MEXTYHAPOTHOU

WIH TPUBUAIILHON HOMEHKJIATYpe».
2. 3agaun Ha pacyeT MacCOBOM JIOJIH
(Macchl) XUMUYECKOTO JIEMEHTa
(coenuHeHust) B MOJIEKyJIe (CMECH).
3. I[IpakTrueckue 3aJaHus 1o
KJIacCU(pUKalMU, HOMEHKJIAaType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BEIIECTB PA3TMIHBIX
KJIACCOB.
4. IlpakTH4ecKkre 3ailanus Ha
OnpeJIeJICHue XUMUYECKON aKTUBHOCTHU
BEIIIECTB B 3aBUCUMOCTH BHJIA
XUMUYECKOM CBSI3U U TUIA
KpUCTAJUIMYECKON PEIIETKH
32| OK 0l |®Pusuko-xumuyeckue |YcCTaHaBIUBATH 1. Tect «OcoOEHHOCTH XUMUYECKUX
OK 02 |cBoiicTBa 3aBHCHMOCTH (PU3UKO- |CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHUH,
HEOPraHUYECKUX XUMHUYECKUX CBOMCTB |aM(OTEPHBIX THIPOKCHIOB U COJICH».
BEILIECTB HEOPraHUYEeCKHUX 2. 3anaHus Ha COCTaBJICHUE YPAaBHEHUM
BEIIECTB OT CTPOCHUSI |XUMHUYECKUX PEaKIHi ¢ yJacTHEM
aTOMOB M MOJIEKYJ, @ [IPOCTBIX U CIOKHBIX HEOPTAaHUYECKUX
TaK)Xe THIa BEIIECTB: OKCHJIOB METAJLIOB,
KPUCTAJUTMYECKOM HEMETAJUIOB U aM(OTEPHBIX dJIEMEHTOB;
pelIeTKH HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U
aM(OTEPHBIX TUAPOKCUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOWCTBA U
CIOCOOBI TIOJTyYEHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHus Ha CBOWMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEIIECTB
3.3 OK 01 |Mnentudukamms Uccnenosath 1. TIpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS
OK 02 |Heoprannueckux Ka4eCTBEHHLIC 10 COCTABJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemiecTB peakuuu y4acTHEM HEOPTraHMYECKUX BEIIECTB,
HEOPTraHUYECKHUX UCTIONB3YEMBIX JIJISl X UACHTU(DUKAITIH.
BEIIIECTB 2.JIaboparopnas paboTa:
“Unentuduxanusi HEOPraHUIECKIX
BEILECTB”
4 Pazgea 4. Crpoenune |HUccienoBarb KonTpoabnas padora
U CBOICTBA CTpPOeHue 1 «CTpoeHue U CBOIICTBA OPraHMYECKUX
OpPraHu4yecKux cBoOIicTBa BelleCcTB)
BellleCTB OPraHuYecKux




BeIIECCTB

4.1/ OK 01 |Knaccuduxarmus, Knaccudumuposars | 1. 3aganus Ha cocTaBiIeHUE HA3BAHHI
CTpPOEHHUE U OpraHu4ecKue OpPraHWYECKUX COCTMHEHHM 1O
HOMEHKJIaTypa BEIIIECTBA B TPUBUAILHOM WIJIM MEKTyHAPOTHOM
OpraHUYECKUX COOTBETCTBHUH C UX CHUCTEMAaTUYECKOM HOMEHKJIATYpE.
BELIECTB CTpPOEHHEM 2. 3agaHus HA COCTABJICHHUE MOJTHBIX U

COKpAIIIEHHBIX CTPYKTYPHBIX PopMyT
OpPTraHWYECKUX BEUIECTB OTACIbHBIX
KJIACCOB.
3. 3aaun Ha onpezeseHue NpocTenieit
dbopMyIbl OpraHu4eCcKON MOJIEKYIIbI,
MCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)
421 OK 01 [CsgoiicTBa VYcraHaBnmBaTh 1. 3aganus Ha cocTaBlIEHHE YpaBHEHUN
OK 02 |oprannueckux 3aBHCHUMOCTH (PU3UKO- | XUMHUECKUX PEAKIIHUA C y4aCTHEM
OK 04 |[coemuuenuii XUMHYECKHX CBOMCTB |OPraHUYECKUX BEIIECTB HA OCHOBAHUM
OpraHUYeCKUX UX COCTaBa U CTPOCHMUS.
BEIIECTB OT CTPOCHUS |2. 3a1aHUSI Ha COCTABJIICHUE YPaBHEHUI
MOJIEKYJI XUMUYECKUX PEaKLUi,
WJUTFOCTPUPYIONTUX XUMHUUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIIUN U
TEHETUYECKOM CBSA3M OPraHUYECKUX
BEIIECTB Pa3HbIX KIJIACCOB.
3. PacueTHsble 3a1a4M 10 ypaBHEHUSIM
pEaAKINA C y4aCTHEM OPTraHUYECKUX
BELIECTB.
4. Jlaboparopnas padota “IIpeBpamienus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHuu"
43| OK 01 |Mnentudpukanus HccnenoBars 1.IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS
OK 02 |oprannueckux KaueCcTBEHHBIE 110 COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemiecTB, MX 3HAUCHUE |pEAKIIHI y4acTHEM OPraHUYECKUX BEIIECTB, B T.U.
Y IPUMEHEHUE B OpraHUYECKUX WCITOJIB3YEMBIX ISl IX UACHTU(UKAITIN
OBITOBOI U COEIMHEHMI B OBITY U IPOMBIIIJICHHOCTH.
MPOU3BOACTBEHHON  |OTHENBHBIX Ki1accoB |2.JlaboparopHas paboTa:
JeATETbHOCTH “Unentuduxaiyist OpraHnIecKux
qeJIoBeKa COCIUHEHUN OTHEIIFHBIX KJIacCoOB”’
5 Pa3znea S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JINYHbIX
TepMOAMHAMHYECKH |(aKTOpPOB Ha
€ 3aKOHOMEPHOCTH |paBHOBecHE U
NPOTEeKAHUS CKOPOCTH
XHUMHYECKHX XUMHYECKHX
peakuuii peakumii
5 | OK 01 |CxkopocTtb XapakTepu3oBaTh [IpakTuK0-OpHEHTUPOBAHHbIE
OK 02 |XuMHYECKHX pEaKIUi. |BIUSHUE TEOPETUUYECKHUE 3aIaHUS HA aHAJIU3
XuUMHUECcKoe KOHIICHTpaLUU ($akTOpOB, BIUAIOIINX HA U3MEHEHUE
paBHOBeECHE pearupyromumx CKOPOCTH XMMHUYECKOW PEAKIIUH.
BEILIECTB U [IpakTHKO-OpUEHTUPOBAHHBIC 3aTaHUS

TeMIIepaTypbl Ha

Ha npuMmeHenue npuniuna Jle-Ilarense




CKOpOCTb
XUMHUYECKUX PeaKIui
XapakTepru3oBaTh
BIWSTHUE N3MEHEHUS
KOHIIEHTpaLu
BEILIECTB, PEAKIIUU
cpelbl U
TeMIepaTypbl Ha

IJId HAXOXKACHUA HAIIPABJICHUA
CMCUICHUA PABHOBCCHUA XHUMHYISCKOM
PCaAKIIMN 1 aHAJIN3 (paI(TOpOB, BIIUAIOIINX
Ha CMCIICHHUEC XUMHUYCCKOTI'O PAaBHOBCCHA

CMEILIEHNE
XUMHUYECKOTO
paBHOBECHS
6 HccnenoBarb
Pasie 6. Pacteopi HCTHHHBIEC PACTBOPBI
¢ 3aJJaHHBIMU
XapaKTePUCTHKAMH
6.1| OK 01 |IlonsaTtue o pactBopax |PasnuuaTts uctuHHbIE |1. 3agaun Ha MPUTOTOBIIEHUE PACTBOPOB.
OK 02 pacTBOpHI 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3aJJaHUs Ha TUCIIEPCHBIE
CUCTEMBI, UCTI0JIb3yeMbIe B ObITOBOI U
IIPOU3BOJICTBEHHOMN AEATEIbHOCTU
YyelioBeKa
6.2| OK 01 |HccanenoBanue HccnenoBats pusuko- |JlaboparopHas paboTa
OK 04 |cBoiicTB pacTBOpoB  |xuMuueckue cBoiicTsa |“IIpurorosienne pacTBopoB”
UCTHUHHBIX PACTBOPOB
II | IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJleP:KaHMe (Coep:KaHNe MPUKJIAJTHOTO MOLYJIsI)
7 Paznen 7. OuennBaTh 3ammra Keiica (c yuerom Oyayuiei
Xumus B ObITY H MOCJIEACTBUSA npogeccnoHaNbHOI 1esiTeTbHOCTH)
NMPOU3BOJACTBEHHOH |OBITOBOM U
AesITeJIbHOCTH NPOU3BOJACTBEHHOM
YeJI0BeKa AeATEJbHOCTH
YeJI0BeKa ¢ MO3HIMit
IKOJIOTHYECKOH
0e30macHOCTH
OK 01 [Xumus B ObITY H OnenuBarb Ketic (¢ yuerom Oymymieit
OK 02 |mpou3BOACTBEHHON  |MOCIEACTBUS npodecCHOHAIBHON AEATEIHBHOCTH)
OK 04 |nmesrenbHOCTH OBITOBOI U Bo3MOKHBIE TEMBI KEHCOB:
OK 07 [genoBeka MPOU3BOACTBEHHOM 1. IloTemnenue kiumara 1
IIK 1.3. NEeATEIIbHOCTH BBICBOOOK/ICHUE Ta30BbIX THIPATOB CO
YeJIOBEKa C MO3ULIMK  |HA OKEaHa.
9KOJIOTUYECKOU 2. bynyuue marepuaisl 1715 aBua-,
Oe3onacHoOCTH MaIluHO- U IPUOOPOCTPOECHHUS.

3. HoBble MaTepHaibl 715l COTHEYHBIX
OaTapeid.

4. JlexapcTBa Ha OCHOBE PACTUTENIBHBIX
npenaparos
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