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I[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma o0mie0Opa3zoBaTeabHON y4eOHOW TUCHMIUIMHBI «XUMHs» IpeIHa3HaueHa
JUIL U3YYEHHUS XMMHUHM B KOJUIC/DKE TPU peanu3anuud 00pa30BaTeNIbHOW MPOrpaMMbI CPEIHEro
o0miero o0pa3oBaHUs B IpeJesiaXx OCBOEHHUS OCHOBHOW MpogecCHOHAIBHOM 00pa3zoBaTeIbHOM
nporpammbl CITO 09.02.07 MadopmaronHble cucteMbl B mporpamMmmupoBanue (IIporpammuct)
0a3oBasi MOATOTOBKA, BXOAAIICH B cocTaB yKpymHeHHOM rpynnsl crneunuansHocteir 09.00.00
WMHdpopmaTika M BBIYMCIWTEIbHAS TEXHHUKAa Ha 0a3e OCHOBHOTO OOIIETO OOpa3oBaHUs TPU
MOJTrOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmero oopazoBanus,
MPEIBSIBISEMBIX K CTPYKTYpE, COIACPXKAHUIO U pe3yibTaTaM OCBOCHUS YU4COHOW UCIUTUINHBI
«Xumusty, DOIroC CIIO 09.02.07 HuHpopMalnHMOHHBIE CHCTEMBl H IPOTrPaAaMMHUPOBAHHUE
(ITporpammuct) 6a3zoBasi MOArOTOBKA, B COOTBETCTBUU C PeKOMEHIALMSIMH IO OpraHU3aALUU
MOJTYYCHHUsI CPETHEro 00mIero o0pa3oBaHus B Ipeeax OCBOCHUSI 00pa30BaTEbHBIX MPOrpaMM
cpeaHero mpogeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO 0Opa30BaHUS C yIETOM
TpeOoBaHUl (enepalbHbIX TOCYAapCTBEHHBIX O00pa30BaTENbHBIX CTAHIAAPTOB M IOJIy4aeMOM
CIEIUATBLHOCTH CPeIHEro MpodheCcCuOHAIBHOTO 00pa30BaHuUs.

B mporpaMmy BKIIIOYEHO COJepKaHUE, HAIPABICHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIETECHITUH, HeoOXoaquMbIX i kKadectBeHHOro ocBoeHust OIIOII CIIO na 6a3e 0CHOBHOIrO
o011ero o0pa3oBaHus C MOJIYYEHHEM CPEIHEr0 OOIINero 0Opa3oBaHMsS; IPOTPAMMBI MOJITOTOBKH
cnernuanuctoB cpennero 3seHa (IICC3).

[Tporpamma MOKET UCTIOIB30BATHCS APYTUMH MPO(ECCHOHATBHBIME 00pa30BaTEIbHBIMU
OpraHU3alMsIMH, PEATN3YIONUMH 00pa30BaTEIbHYI0 MPOrPAMMY CpPEIHETO 00IIero odpazoBa-
Hus B npenenax ocsoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIero o0pa3oBaHuUs MPOTPaAMMBI
MOJIFOTOBKH crienuaincToB cpeanero 3eena (I[ITIICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «XUMMS»

XuMUS - 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOWCTBAX U MPEBPAIICHUSAX,
3HAYEHUU XUMHUYECKHX BEIIECTB, MATEPUAJIOB U MPOILIECCOB B MPAKTUYECKOMN EATEIBHOCTU Ye-
JIOBEKa.

Copepxanue o61eo0Opa3zoBaTeNbHON y4eOHON NUCHUIUIMHBI «XHUMHUS» HaNpaBlIeHO Ha
YCBOCHHE 00YYaIOIUMKICS OCHOBHBIX IMOHSATHHA, 3aKOHOB U TEOPHI XUMUH; OBJIQJICHUE YMEHU SI-
MU HaOJIOIaTh XMMHYECKUE SIBJICHUS, MPOBOJIUTh XMMHUYECKUN HKCIEPUMEHT, MPOU3BOIUTDH
pacyeTsl Ha OCHOBE XMMHUYECKUX (hOPMYIT BEUIECTB U YPABHEHUI XUMHUECKUX PEAKIIUH.

B nporecce nzydenust XuMuu y oOydaroluxcsi pa3BUBAOTCS TO3HABATENIbHbIE HHTEPECHI
U MHTEIUIEKTYaJbHbIE CIIOCOOHOCTH, OTPEOHOCTH B CaMOCTOSITENIbHBIE NMPHOOPETEHUsI 3HAHUI
[0 XUMUU B COOTBETCTBHH C BO3HUKAIOIIMMU XKU3HEHHBIMH MpoOIeMaMH, BOCIIUTHIBaeTCa Oe-
PEKHOE OTHOMICHUS K MPUPO/IE, TOHUMAHHE 3/10pOBOT0 00pa3a KU3HH, HEOOXOAUMOCTH MPEy-
MPEeKICHUS SIBJICHUM, HAHOCALIUX BpeJ 3J0pPOBbI0 M OKpyxkatouieil cpeae. OHU OCBaMBaIOT
MPUEMBI TPAaMOTHOTO, 0€30ITaCHOTO MCIOIB30BAHUS XUMHUECKUX BEIIECTB M MAaTEPUAIIOB, MPH-
MEHSIEMBIX B OBITY, CEJIbCKOM XO3SIIICTBE U Ha IPOU3BOCTBE.

B nporniecce n3yyeHHnss XUMUN TEOPETUUECKUE CBECHHS JOTTOHSIOTCS IEMOHCTPAIHSIMH,
1a60pPaTOPHBIMU OIBITAMU U MPAKTHUECKUMHU 3aHATUAMU. 3HAYUTEIbHOE MECTO OTBOJUTCS XH-
MHUYECKOMY dKcnepuMeHTy. OH OTKPBIBAET BO3MOXKHOCTH (POPMHPOBATH Yy OOYUAIOIIMXCS CIIe-
[UalbHbIE TPEIMETHBIE YMEHHUA: paboTaTh C BEIIECTBAMH, BBINOIHSITH MPOCTHIE XUMUYECKUE
OTIBITBI, YYUTh O€30MaCHOMY M 3KOJOTHYECKH T'PAMOTHOMY OOpaIlleHHIO C BEIIECTBAMH, MaTe-
pHUalaMy U IpoIeccaMy B OBITY M Ha TPOU3BOJICTBE.

B mpornecce n3ydeHuss XumMun BaXHO (popMupoBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh
oOyuatomuxcs. [loaToMy mpu opraHuzanuu camMOCTOATEIbHOW pabOThl HEOOXOIUMO aKIEHTHU-
poBaTh BHUMaHHE 00y4aromuxcs Ha MOUCKe HH(POPMALUY B CPEICTBaX MaccMenna, MiHTepHere,
y4eOHOW M CHEeIHabHOM JIUTEepaType C COOTBETCTBYIOIIUM O(OPMIICHHUEM U TMPEACTaBICHUEM
pe3yJIbTaToB.

N3yuenne o0OmeobpazoBaTeabHOM y4eOHOW JMCHUIUIMHBI «XHUMHS» 3aBepllaeTcs
MOJABEACHUEM HTOTOB B (popme nuddepeHIMpoBaHHOTO 3a4e€Ta B paMKax MPOMEKYTOUHOU
arrectauuu cryaeHToB B mporecce ocBoeHus OIIOIT CIIO ¢ momyyeHMeM cpeiHero ooero
obpazosanus (ITTICC3).



1. HACHOPT PABOYEM IPOI' PAMMBI YYEBHOM JUCIHUTIJIINHBbI
Xumus

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[Tporpamma y4eOHOM TUCHMILIMHBI SBJISETCS YaCThIO MPOrPaMMbl OJATOTOBKU CHEIMATNCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBUuM ¢ PI'OC cpeanero oOmero o0Opa3oBaHUS 10
cneuuansHoctu CITO 09.02.07 Mudopmarmonnsie cuctemsl U mporpammuposanue (IIporpammucr)
0a3oBass TOJArOTOBKA, BXOMAIIEH B COCTaB YyKpYyNMHEHHOW Tpynmbl crneruanbHocTern 09.00.00
Nupopmarrka v BEIYUCIUTEIbHAS TEXHUKA

1.2. MecTo y4eOHO#H TUCHUILUIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbHOIi 00pa3oBa-
TeJbHOM NMPOrPaMMbI:

BxomuT B coctaB 00mux 00s13aTeNbHBIX JJIS1 OCBOSHHSI 00111€00pa30BaTEbHBIX JUCIUIUIAH I10
BceMm npoduiasm CIIO, u3 npenmernoint obnactu «EctectBeHnbsie Hayknm» DPI'OC cpemnero oOiero
o0Opa3oBaHMUs.

1.3. Heau u 3amaum y4eOHOH AUCHUILIMHBI — TpeOOBaHMS K pe3yJbTaTaM OCBOEHHS

y4eOHOM JUCIUIINHBI:

Copepxanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha JOCTH)KEHUE CIEAYIOLUX LIeJIeH:

—  (QopmupoBaHue y 00y4YalOMIMXCSI YMEHHS OICHMBATHh 3HAYMMOCTh XHMHYECKOTO 3HAHUS
JUIS KQKJIOTO YEJIOBEKa;

— (QopmupoBaHue y o0ydaromuxcs LEJIOCTHOTO IMPEICTaBICHUs O MHUpPE M POJIU XUMHUH B
CO3JIaHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA; yMEHUs OOBICHATh O0bEK-
TBI U IIPOLECCHI OKPYXKAIOIIEH NEUCTBUTEIBHOCTU: IPUPOJAHOMN, COLMATIBHOM, KYJIBTYPHOM,
TEXHUYECKOH Cpelibl, — HUCIOIb3Ys JUIsl 3TOr0 XUMUYECKUE 3HAHUS;

—  pa3BUTHE Yy OOYYAIOLINXCS YMEHHUH pa3nuyath (PakTbl U OLIEHKU, CPAaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSA3b KPUTEPUEB C ONPEIEICHHOMN CHC-
TeMOH 1leHHOCTeH, PopMyTupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

— npuobpereHre 00y4aroIMMHCS ONbITa Pa3HOOOpPA3HOM JAESATEIbHOCTH, TIO3HAHUS U CaMo-
MIO3HAHUS; KJIFOUYEBBIX HABBIKOB, UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE /IS Pa3JIUYHbIX BU-
JIOB JIESITENIbHOCTH (HaBBIKOB pEIIEHUs MpoOJieM, PUHATUS PELICHHH, IoUCKa, aHaJIu3a U
00paboTKH MHPOPMALIMK, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI, COTPYAHU-
4yecTBa, 0€30MacHOro oOpalleHus ¢ BeleCTBaMU B TOBCEITHEBHOM JKHU3HU).

OcBoenue conepkaHust yaeOHOH TUCIMITIIMHBI « XUMHU», 00eCieynBaeT JOCTHKEHHE CTYeH-

TaMU CJIEYIOIUX Pe3yIbTaTOB!

*  JINYHOCTHBIX:

—  YYBCTBO T'OPJIOCTH U YBaXXEHHSI K UCTOPUU U JOCTHXKEHHUSM OTEUYECTBEHHOM XMMHMUYECKOMN
HAyKH; XUMUYECKU TPAaMOTHOE MOBEJEHHE B MPO(ecCHOHATbHOMN AESITETbHOCTH U B OBITY
pu 0OpalIeHnH ¢ XUMUYECKHMHU BEIIeCTBaMH, MaTepHallaMH U IpoleccaMi;

— TOTOBHOCTh K IPOJOJKEHHIO 00pa30BaHUS M TOBBIINICHHUS KBATHM(QHUKAIUU B U30paHHON
npodeccnoHanbHOM 1eATeNbHOCTH U O0BEKTUBHOE OCO3HAHHE POJIM XUMUYECKUX KOMIIE-
TEHILIUH B 3TOM;

—  YMEHHE HCIO0JIb30BaTh JIOCTUKEHUSI COBPEMEHHON XUMUYECKON HAYKU U XUMUYECKUX TeX-
HOJIOTUM [UIsl TIOBBIIIEHHUSI COOCTBEHHOI'O HMHTEUIEKTYaJIbHOIO pa3BUTHS B BbIOpaHHOMU
npoeCcCHOHATILHOMN 1eATENbHOCTH;

*  MeTanpeIMeTHBIX:

—  HCIOJB30BAHUE PA3JINYHBIX BUOB I103HABATEIBHON JEATEIBHOCTH U OCHOBHBIX MHTEIUIEK-
TyaJbHbIX onepanuii (IOCTaHOBKHU 3a7auu, GOpMyTUPOBAHMS TUIIOTE3, aHATIM3A U CUHTE3a,
CpaBHEHHUs, 0000IIEHUs], CUCTEMAaTH3alluH, BbISIBICHHUS] IPUUUHHO-CIEICTBEHHBIX CBS3EH,
MOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BBHIBOJOB) JUIS PEIICHUS TOCTABICHHON 3a/1a4H, MpH-
MEHEHUE OCHOBHBIX METO/IOB MMO3HAHUs (HAOJI0/IEHNUS, HAYYHOTO SKCIIEpUMEHTA) /I U3Y-
YEeHHUsl Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAIKUBATHCA B MPOGeCCHOHATBHOM cdepe;



WCIIOJIb30BAHUE PA3IUYHBIX UCTOYHHUKOB JUJIS TOJMYYSHUsI XUMHUECKOW HH(popManuu, yme-
HUE OIICHUTh €€ JIOCTOBEPHOCTH JUISl JOCTHIKEHHSI XOPOIIMX Pe3yibTaToB B MpodeccHo-
HaJBLHOU cdepe;

NnpeIMeTHbIX:

c(OPMHUPOBAHHOCTh IPEACTABICHUH O MECT€ XMMHUU B COBPEMEHHOM Hay4HOM KapTHUHE
MUpAa; TOHUMaHUE POJIM XUMUU B (POPMHUPOBAHUU KPYro3opa U (pyHKLMOHAIBHON IpaMoT-
HOCTH 4€JIOBEKA JUISl PELICHMs IIPAKTUYECKUX 3a/aY;

BJI/ICHAE OCHOBOIIOJIATAIOUIMMHU XUMUUYECKUMH ITOHATUSAMH, TEOPUSMH, 3aKOHAMH U 3aKO-
HOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHNE XMMUYECKON TEPMHUHOJIOTUEN U CUMBOJINKOM;
BJIaJIeHHE OCHOBHBIMU METOJJaMH HAyYHOI'O ITO3HAHMS, UCIOIb3yEMbIMU B XUMHH: HAOIIIO-
JICHUEM, OIMCAHUEM, MU3MEPEHHEM, 3KCIIEPUMEHTOM; yMEHue o0pabarbiBaTh, OOBACHATH
pe3yabTaThl MPOBEICHHBIX OMBITOB U JETaTh BHIBOJIBI; TOTOBHOCTh U CLIOCOOHOCTH IIPUMeE-
HATb METO/bI TO3HAHUS IIPU PELICHUM NTPAKTUYECKUX 33124,

c(OPMHPOBAHHOCTH YMEHUS aBaTh KOJMYECTBEHHBIC OILIEHKU U MTPOU3BOAUTH PACUETHI 110
XUMHAYECKUM (HOpMyJIaM U ypaBHEHUSIM;

BJIaJICHHE MTPABUIAMU TEXHUKU 0€30MaCHOCTH MPH UCII0JIb30BaHUN XUMUYECKUX BEILECTB;
c(OPMHPOBAHHOCTh COOCTBEHHON MO3UIUH 10 OTHOIIEHUIO K XMMHUYECKOH MH(opMaruy,

HOquaCMOﬁ M3 Pa3HbIX HCTOYHHUKOB.

1.4. llnanupyemble pe3yabTaThl OCBOeHHMS 001e00pa30BaTe/bHOH NUCHHUILUIMHBI B COOT-

BercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Kon u naumenoBa-
HHe (popMHUPYyeMBIX
KOMIIEeTeHIM A

HJ'IaHI/IpyeMLIe PE3yJbTATHI OCBOCHUA TUCIHUIIJIMHBI

Oﬁmne1

,Z[ﬂcuﬂn.lmﬂapHble2

OK 01. BeiOupars
CIIOCOOBI pPEIICHUS
3ama4 npodeccro-
HaJIBHOM JesITebHO-
CTH IPUMEHHUTETHHO
K pa3jIM4HbIM KOH-
TEKCTaM

B uyactu TpyaoBoro BoCHHTA-
HUS:

- TOTOBHOCTb K TPYIy, OCO3Ha-
HUE LIEHHOCTH MacTepcTBa, TPY-
noJirooue;

- TOTOBHOCTh K AaKTHBHOW Jesi-
TEIHHOCTH TEXHOJIOTHYECKOH |
COLIMAJIbHOW  HamNpaBlIEHHOCTH,
CIIOCOOHOCTh MHUIUUPOBATh,
TUTAHUPOBATh U CaMOCTOSITEIHHO
BBITIOJTHATh ~ TAKyl0  JICSTEIb-
HOCTb;

- UHTEpEC K pa3In4HbIM cepam
npodeccnoHanbHON JIeaTeTbHO-
CTH,

OBiajieHne YHHBeEPCATbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMHI
AeCTBUAMU:

a) 0a3zoBble JOornyecKue Jei-
CTBUA:

- CaMOCTOSITENBHO (opMyIHpO-
BaTh U AaKTyaJU3UpOBATh IMPO-
OyieMy, paccMaTpuBaTh €€ BCe-

- BIAJECTh CUCTEMOM XWMUYCCKUX 3HAHMI,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIArarolline
MOHATHS (XUMHYECKUH JJIEMEHT, aToM,
ANEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MO-
JEKyJla, BaJIEHTHOCTb, D3JEKTPOOTPULIA-
TENbHOCTh, CTEIIEHb OKUCIIEHUS, XUMHYe-
CKasl CBsI3b, MOJIb, MOJIIPHAsl Macca, Mo-
JSApHBIA  00bEM, YIJIEPOJHBIA  CKeJeT,
(yHKIIMOHANBHAS TPYIINA, paguKkal, H30-
MepHsi, U30MEphl, TOMOJIOTUYECKUN PsI],
TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- U
a30TcoJiepXKalllie COEJUHEHUs, OMOJIOTHU-
YeCKHd aKTHBHBIC BeliecTBa (YIIIeBOIbI,
KUpPbI, O€NKH), MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISAP-
Hbl€ COEJUHEHMS, KpPUCTaJUIMUecKas pe-
LIETKA, THUIBI XMMHUYECKUX  peaKlUi
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, IK-
30-M SHAOTEPMUUYECKUE, PEAKIIUN HOHHOTO
oOMeHa), pacTBOp, DIEKTPOJHUTHI, HEDJICK-
TPOJIMUTHI, IEKTPOIUTHYECKAsT JUCCOLMA-
1[1s, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKO-

1 .
Yka3pIBaroTCA JIMYHOCTHRIE U MeTanpenMmeTHbie pe3yisTatel u3 ®I'OC COO (B mocnenuei pemakuu ot 12.08.2022) B
OTTIIaroJIbHON Gopme, popmMupyembie 001Ie00pa3oBaTeIbHON JUCIIUTITHHON

I[I/ICIII/IHJ'II/IHapHI)IC (HpCZIMCTHLIC) PE3YyJIbTAaThl YKa3bIBaOTCA B COOTBETCTBUU C MCTO,Z[I/IKOﬁ npenoaaBaHusd JUCHUIIIIMHBI
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CTOPOHHE;

- YCTaHABJIMBAaTh CYIECTBEHHBIN
MPU3HAK WM OCHOBAaHUS JUIsS
CpaBHEHHUA, Kiaccuukanmuu u
000011IeHHS;

- ONpENEeNATh LEIU JeATEIbHO-
CTH, 33/1aBaTh apaMeTpPbl U KPU-
TEPUU UX JTOCTUKEHUS;

- BBUBIIATH 3aKOHOMEPHOCTH H
MIPOTUBOpPEYUSl B paccMmaTpuBae-
MBIX SIBJICHUSIX;

- BHOCUTb KOPpPEKTUBBI B Jes-
TEJIbHOCTh, OLIEHUBATH COOTBET-
CTBHE pE3yJbTaTOB LENSAM, OIle-
HUBaTh PUCKU MOCIIEICTBUM Jesi-
TEJIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBbIIII-
JIEHUE NP PELLICHUU KU3HEHHBIX
pooem

0) 0asoBbIe HCCaeI0BaTeb-
CKHUe IelCTBUS:

- BJaJeTh HaBBIKAMU YYEOHO-
HCCIIEA0BATEIBCKOM M IPOEKT-
HOM JIeATE€IbHOCTH, HAaBbIKAMU
paspernieHus mpooem;

- BBISIBJISITH IIPpUYIUHHO-
CJICACTBCHHBIC CBA3U U aAKTYyallu-
3UPOBATh 3aJ1a4y, BbIABUIATb

TUIIOTE3Y €€ PEIICHUS, HaXO/IUTh
apryMeHTBI AJIs JT0Ka3aTeIbCTBa
CBOWMIX YTBEPXKICHHH, 3a7aBaTh
napaMeTpbl U KPUTEPUH pellle-
HUS;

- aHAIM3UPOBAThH TOJYYCHHBIC B
XOJIe PEIICHUs 3a7a9u pe3yJIbTa-
ThI, KPUTHUECKHU OLIEHWBATh HX
JIOCTOBEPHOCTH, POTHO3UPOBATH
HM3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh IEPCHOCUTh 3HAHUS B
MO3HABATENBHYI0 M MPaKTHYe-
CKYIO0 00JIaCTH >KH3HEIEATEIhHO-
CTH;

- YMETh WHTETPUPOBATH 3HAHHS
U3 pa3HBIX MPEAMETHBIX O0Jac-
TEH;

- BBIIBUTATh HOBBIC HJIEH, TIPE/I-
JlaraTh OPHUTHHAIBHBIC TIOXOBI
U pelICHHUS;

- CIIOCOOHOCTH MX MCIIOIH30Ba-
HUS B TIO3HABATENLHOM U COIIH-
aIbHOW MPAKTHKE

POCTb XMMHUYECKON PEAKIMH, XMMHUECKOE
paBHOBECHE), TCOPHUH W 3aKOHBI (TEOPHS
XMMHUYECKOTO CTPOECHMSI OpPraHMYECKHX
BemectB A.M. bytiepoBa, Teopusi aiek-
TPOJIUTUYECKON JUCCOLMALNU, MEPUONU-
yeckuii 3akoH J[.MI. MeHnngeneeBa, 3akoH
COXpPAaHEHHsS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, (HAKTOIO-
TMYECKHE CBEJIEHUS O CBOWCTBAX, COCTABE,
MOJIy4YeHUU U 6€30MaCHOM HCIIOIb30BaHUH
BAKHEHIINX HEOPraHUYECKUX U OpraHu-
YECKUX BEIIECTB B OBITY M MPAKTHYECKOI
JIESITEIbHOCTH YEJIOBEKA,

- YMETh BBISABIIATH XapaKTEPHbIC PU3HAKU
U B3aMMOCBSI3b U3YYEHHBIX IOHATHUH,
IPUMEHSATh COOTBETCTBYIOIME IOHATHUSA
[P ONMCAHUU CTPOEHUS U CBOWCTB HEOP-
FaHUYECKUX M OPraHMYECKUX BEIIECTB U
UX MPEBpallleHUl; BBISBIATh B3aUMOCBS3b
XUMUYECKUX 3HAaHUM C TOHATUSAMU H
IPEJICTaBICHUSMHU JPYIMX €CTECTBEHHO-
HAy4YHBIX MPEIMETOB;

- YMETh HMCIOJIb30BaTh HAMMEHOBAHUS XU-
MUYECKUX COECIMHEHUU MEXITYHApPOIHOIO
COK03a TEOPETUYECKON W IPUKIATHOW XH-
MUUA W TPHUBUAIbHBIE HA3BaHUS BaKHEH-
IIMX BEIIECTB (3TUJIEH, alleTUJIEH, IJIMLEe-
puH, ¢eHon, GopManbIeTua, YKCyCHas
KHCIIOTa, TJIMIWH, YrapHbIi ra3, yriekuc-
JBIA ra3, aMMHaK, TanleHas U3BECTb, He-
ramieHasi M3BecTb, NMUThEBAs CO/AA U JPY-
I'MX), COCTaBIJIATh (POpPMyJBI HeOpraHuue-
CKUX U OpPTaHWYECKUX BEIIECTB, ypaBHeE-
HUSI XUMHUYECKUX peakluil, 0ObACHATh MX
CMBICJ; TIOATBEP)KIATh XapaKTEpHbIE XHU-
MHUYECKHE CBOMCTBA BEIIECTB COOTBETCT-
BYIOIIMMH SKCIIEPUMEHTAMHU U 3aIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- YMETh YCTaHaBJIMBATh NMPUHAIIEKHOCTh
W3YYEHHBIX HEOPraHMYECKUX U OpraHuye-
CKHX BEIECTB K OIpeAeNeHHbIM KJlaccam
U rpynnam COeIMHEHUN, XapaKTepU30BaTh
X COCTaB M BaAXKHEHIIWE CBOWMCTBA; OINpe-
JeNsATh BUJAbI XUMHUYECKUX CBsA3el (KoBa-
JICHTHAsl, MOHHAs, MeTaJJIM4ecKas, BOJAO-
poaHast), TUIBl KPUCTAJUIMYECKHX pellle-
TOK BEUIECTB; KIacCU(PUIMPOBATH XUMHU-
YECKUE PeaKLnu;

- c(hopMUpOBATh MPENICTABICHUS: O XUMU-
YECKOW COCTABIISIOIIEH €CTECTBEHHOHAYY-
HOM KapTHHBI MUpa, POJIM XUMHUH B MO3HA-
HUU SIBIICHUH IPUPOJBI, B (HOPMUPOBAHUH
MBIIUIEHUSI W KYJIbTYPhl JMYHOCTH, €€
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(YHKIMOHATBHONH TPaMOTHOCTH, HEO0XO-
JUMOM JJIsl pelIeHUs TPaKTHUECKUX 3a/1a4
1 DKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIIE-
HUSL K CBOEMY 3J0POBBIO M MPHUPOJHOI
Cpene;

- YMEThb MPOBOAUTH PAcueThl MO XHUMHUE-
CKUM (opMylilaM M ypaBHEHHSIM XHMHUYE-
CKHUX pEaKklui C UCIOJb30BaHUEM (PHU3U-
YECKUX BEJIMYMH, XapaKTEPU3YIOIIMX Be-
IECTBA C KOJIMYECTBEHHOW CTOPOHBI: Mac-
Cbl, 00beMa (HOpMaJIbHBIC YCIIOBHUS) T'a30B,
KOJIMYECTBA BEIECTBA; UCIOJIb30BATh CHC-
TEMHBIC XUMHUYECKUE 3HAHUS ISl TPUHS-
TUSl PEUICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U
UX IPUMEHEHHEM

OK 02. Hcnons3o-
BaTh COBPEMCHHbIE
CpezacTBa MOUCKa,
aHaJM3a U HHTEepIpe-
Tauu HHPOpMaLUn
1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH ISl BbI-
TIOJTHEHUS 337124
npodeccHnoHATEHOM
JeSTEITbHOCTH

B o6;1acTH IEHHOCTH HAYYHOT' O
NMO3HAHUSA:

- c(OpMHUPOBAHHOCTb MHUPOBO3-
3peHusi, COOTBETCTBYIOLIETO CO-
BPEMEHHOMY YPOBHIO DPa3BUTHUS
HayK{ M OOIIECTBEHHOM MpaKTH-
KM, OCHOBAaHHOIO Ha Juajore
KYJBTYD, CIIOCOOCTBYIOLIETO
OCO3HAaHHUIO CBOEr0 MecTa B IO-
JIMKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SA3bIKOBOM
U YUTATEIbCKOM KYJIBTYpbl Kak
CpPEACTBA B3aWMOJICHCTBUS MEX-
Iy JTFOAbMU U NTO3HAHUS MUPA;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JESATENIBHOCTH, TOTOBHOCTh OCY-
IIECTBIISATh MPOEKTHYIO U UCCIIe-
JI0BATEIbCKYIO JEATEIBHOCTD
WHIUBUAYAIBHO U B TPYIIIE;
OBnajgenne yHHBeEpPCAJTbHBIMH
Y4eOHbIMH NO3HABATEJbHBIMU
JefcTBUSIMU:

B) pa6ora ¢ ungopmanmueii:

- BJIAJICTh HaBBIKAMM MOTYYECHUS
uH(pOpMallUd U3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOATEIBHO
OCYILIECTBIATh IOUCK, aHaJH3,
CUCTEMAaTU3aLMI0 U MUHTEpIpeTa-
M0 MHOpMaMK  pa3IMYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

- co3JaBaTb TEKCThl B pa3iIny-
HBIX (popMaTax ¢ yuyeToM Ha3Ha-
yeHus: UHQOpMalMM U IIeJIEBOM
ayAUTOpUH, BBIOMpas  ONTH-
MajbHYI0 (OpMY NpeACTaBIECHUS
U BU3YaJIU3aluH;

- OLICHUBATh IOCTOBEPHOCTH, JIe-

- YMETh TUIAHUPOBATH U BBHITIOTHITH XUMHU-
YECKUN JKCHEPUMEHT (TpeBpalleHust op-
raHUYECKUX BEILECTB IpU HArpeBaHUU,
MOJlyYeHUE OTHIIEHA U HU3YYCHHE €ro
CBOMCTB, KaUYECTBEHHbIE PEAKLIMMU Ha aJlb-
JeTUIbl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB TpH HarpeBaHUW,
[[BETHBIE PEAKIMH OEJIKOB; MPOBOIUTH pe-
aKIIUM MOHHOTO OOMEHa, ONpEeAETsTh Ccpe-
1y BOAHBIX PAacTBOPOB, KAYECTBEHHBIE pe-
aKIUM Ha cynabdaT-, KapOOHAT- U XJIOPU-
AHUOHBI, Ha KAaTHOH aMMOHHS; peuaTh
9KCIIEPUMEHTAJIbHBIE 3aJjaud 10 TeMam
"Metamnbl" u "Hemeramnsl") B COOTBETCT-
BUU C MpaBUIaMH TEXHUKU 0€30MacCHOCTH
py OOpallleHu! ¢ BELeCTBaMU U Jlabopa-
TOPHBIM 00OpY/IOBaHUEM; TPEACTABIATH
pe3yJabTaThl XUMUYECKOTO 3KCIEPUMEHTA
B (opMme 3amucu YpaBHEHHUH COOTBETCT-
BYIOIIUX peakuuil u (GopMyaupoBaTh BbI-
BOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHaJIM3UPOBATh XUMHUUYECKYIO MH-
(dbopMarnio, MOIy4aeMyr M3 pa3HbIX HC-
TOYHHKOB (CPEICTB MaccoBoil MHpopMma-
uuu, cetb IHTEepHeT u Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJIaMU Hay4YHO-
ro TMO3HAHMS BEUIECTB U XUMHUYECKUX SIB-
nenuit (HaOmOeHNE, U3MEpPEHHe, dKCIIe-
PUMEHT, MOJIETUPOBAHUE);

- YMETh MPOBOJAUTH PACUeThl M0 XHUMHYE-
CKUM (opMyJlaM U ypaBHEHHUSAM XHMHUE-
CKMX peakUuil ¢ HCIoib30BaHUEM (PU3H-
YECKUX BEJIMYHMH, XapaKTePU3YIOIIUX Be-
LIECTBA C KOJIMYECTBEHHON CTOPOHBI: Mac-
cbl, 00beMa (HOpMaJlbHbIE YCIIOBHS) I'a30B,
KOJIMYECTBA BEILIECTBA; UCIIOJIb30BaTh CHC-
TEMHbIE XMMHYECKHE 3HAHMS NIl TPUHS-
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THTUMHOCTh WH(OpMaIMH, e
COOTBETCTBHE IPABOBBIM U MO-
PaTbHO-ITHYECKUM HOPMaM;

- HCIOJB30BaTh CPEICTBAa HH-
(GOpManMOHHBIX M KOMMYHHKa-
IIMOHHBIX TEXHOJOTHI B pele-
HUHM KOTHUTUBHBIX, KOMMYHHUKa-
TUBHBIX M OPraHW3aI[MOHHBIX
3ama4 ¢ cobmogeHueM TpedoBa-
HUM  OPrOHOMHUKH,  TEXHHUKH
0€30IaCHOCTH, TMTHEHBI, pecyp-
cocOepeXeHUs, MPaBOBBIX M|
THYECKUX HOPM, HOpPM HH)OP-
MalroOHHON 0e30MacHOCTH;

- BJIaJICTh HABBIKAMH pacIlio3Ha-
BaHMS U 3alUTHl HHPOpMAIIHHY,
MH(POPMAIIMOHHOH 0e301acHo-
CTHU JINYHOCTH;

TUA peLHeHI/Iﬁ B KOHKPCTHBIX KN3HCHHBIX
CUTyaluusx, CBA3aHHBIX C BCIICCTBAMHU U
HUX IPUMCHCHHUEM

OK 04. D¢ddexrTuBHO
B3aUMO/ICHICTBOBATh
1 paboTaTh B KOJIIEK-
TUBE U KOMaHJ1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIl-
peneneHuIo;

-OBJIaJICHUE HaBbIKAaMM Y4eOHO-
HCCIIEA0BATENBCKOM, MPOEKTHOMN
U COLIMAJIbHOU JESTEIbHOCTH;
OgiajeHne yHHBepCAJIbHBIMH
KOMMYHUKATHBHBIMH  JI€HCT-
BUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.!

- TOHMMAaTh M HCIOJb30BaTh
IIPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIBHON paboThI;

- NPUHMMATH LEIH COBMECTHOHN
NeSITEIbHOCTH, OPraHU30BbIBATh
U KOOpJAWHUPOBATh JEHCTBUS 1O
€€ JOCTHXEHHIO: COCTaBJIAThH
IJ1aH JCUCTBUHM, paCIpeaciarh
poOiM C y4€eTOM MHEHUW y4acT-
HUKOB O00CYXIaTh pEe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPIMHUPOBATH U BBINOJIHATH
paboTy B YCIOBHSX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOWHHPO-
BaHHOT'O B3aMMOJCHCTBHSI;

- OCYLIECTBJISITb  IO3UTHUBHOE
CTpaTernyecKkoe IIOBEJIEHUE B
pPa3IMYHBIX CHUTYyalUsAX, IpOsB-
JSTH TBOPYECTBO M BOOOpaxe-
HUE, OBbITh MHUIIMATUBHBIM
OBiaieHHe yYHUBEPCAJIbHBIMHU
pPeryisiTHBHBIMH J1eHCTBUSIMU:
r) NpuHATHEe ce0s W JAPYrux
Jiojen:

- NPUHUMAaThb MOTHUBBI M apry-

- YMETh IJIAHUPOBATh U BBIIIOJIIHATH XUMU-
YeCKUN JKCHEPUMEHT (TpeBpalleHust op-
raHUYECKUX BEILECTB IpU HArpeBaHUU,
MOJlyYeHUE OHTHIIEHA W HU3YYCHHE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIIMM Ha aJlb-
JeTUIbl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB TpH HarpeBaHUW,
[[BETHBIE PEAKIMH OEJIKOB; MPOBOIUTH pe-
aKIIUM MOHHOTO OOMEHa, OTNPEeAeIsTh Cpe-
Zy BOAHBIX PaCTBOPOB, KaUYECTBEHHBIE pe-
aKuuu Ha cynbdar-, kapOoHaT- U XJIOPHJI-
QHUOHBI, Ha KaTUOH aMMOHHUS; peIlaTh
9KCIIEPUMEHTAJIbHBIE 3aJjaud 10 TeMam
"Metamnbl" u "Hemeramnsl") B COOTBETCT-
BUU C MpaBUIAMHM TEXHUKU 0€30IacHOCTH
pu OOpallleHu! ¢ BeLecTBaMU U Jlabopa-
TOPHBIM 00OpY/IOBaHUEM; IPEACTABIAThH
pe3yJabTaThl XUMUYECKOTO 3KCIEPUMEHTA
B (opMme 3amucu YpaBHEHHUH COOTBETCT-
BYIOIIMX peakuuid U (HopMynupoBaTh BbI-
BOJIbl HA OCHOBE 3TUX PE3YJIbTAaTOB
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MEHTBI APYTUX JIOJEH Mpu aHa-
JM3€ Pe3yNbTaToOB JEATEIbHO-
CTH;

- IPU3HABATh CBOE IPABO M Ipa-
BO JIPYTUX JIIOJICH HA OMINOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHU-
MaTh MHUP C TIO3UINH IPYTOro
YeJI0BEKa;

OK 07. CopneiictBo-
BaTh COXPaHEHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHuto,
NPUMEHATH 3HAHUS
00 U3MEHEHUU KJIH-
MaTa, IpUHIHIHI Oe-
PEKIMBOIO MPOU3-
BOJICTBA, Y EKTUB-
HO JIeicTBOBATH B
YpE3BbIYANHBIX CH-
Tyauusx

B o0aactu
BOCIIUTAHHA:
- c(OPMHUPOBAHHOCTH JKOJIOTHU-
YECKOW KYJIbTYpbl, MOHUMAaHHUE
BIUSIHUS COIIMAJILHO-
SKOHOMHUYECKUX IMPOIECCOB Ha
COCTOSIHME IIPUPOJHOM U COLU-
aJIbHOM Cpelbl, OCO3HAHUE TJIO0-
0aLHOTO XapakTepa IKOJIOTHYe-
CKHX ITpo0JIeM;

- TUIAHUPOBAHHE U OCYILIECTBIIE-
HHUE JEUCTBUM B OKpYXKarolleu
Cpele Ha OCHOBE 3HaHHWs LEJeH
YCTOWYMBOI'O pa3BUTHUS YEJIOBE-
YeCTBa;

AKTUBHOE HEINpUSITUE JCUCTBUIMA,
IIPUHOCSIIMX BPEIl OKPYKAOLIEH
cpere;

- YMEHHME MPOTrHO3UPOBATH HE-
ONaronpusITHBIE JKOJIOTUYECKUE
MOCHEACTBUS  TpEeANpUHUMAe-
MBIX JIEMCTBHM, MPEIOTBPAILATH
HX;

- pacLIMpPEHUE OIbITA JEATEINb-
HOCTH DKOJIOTMYECKOM Hampas-
JICHHOCTH,;

- OBJIaJICHHE HaBBIKAMHM Y4EOHO-
HCCIIEIOBATENIbCKON, MPOEKTHOMU
¥ COITMATBbHOM JEeATEIbHOCTH

IKOJOI'HYE€CKOIo

- copMHpOBATh MPEACTABICHUSA: O XUMHU-
YECKOW COCTABJIAIOIIEH €CTECTBEHHOHAYY-
HOM KapTUHBI MUPA, POJIA XUMHHU B I1I03HA-
HUM ABJICHUNA NPUPOAbI, B (GOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBHl JIMYHOCTH, €€
(YHKIIMOHATIBHOM TPaMOTHOCTH, HEOOXO-
JUMOM ISl pelIeHUs IPAKTUYECKUX 3a1a4
¥ 3KOJOI'MYECKHM 0OOCHOBAaHHOI'O OTHOIIE-
HUA K CBOEMY 3J0POBBI0 W IPUPOIHOU
cpene;

- yMeTh COOIIONaTh MPaBUIIA HKOJOTHUYE-
CKH L1€J1eCO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOH JAEATEIBHOCTH B LEIAX CO-
XPaHEHUsI CBOErO 3JI0POBbS M OKpYXKaro-
1Ie PUPOJHOMN CPElbl; YYUTHIBATh OIAC-
HOCTb BO3JCHCTBHSI HA JKUBBIE OPraHU3MBbI
ONPEJIETICHHBIX BEIIECTB, IOHUMAasi CMBICII
IIOKa3aTeNsl  NPEAENIbHOM  JTOIyCTUMOM
KOHLICHTpaLuu

IIK 2.4. OcymecTs-
JATh pa3paboTKy
TECTOBBIX HAOOPOB U
TECTOBBIX CIICHAPHEB
JUTSI IPOT'PAMMHOTO
o0ecredeHus.

- CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITETLHOMY TOUCKY Me-
TOJIOB pEIIEHUs] MPAKTUYECKHX
3a/1a4, TPUMEHEHUIO Pa3IHYHbIX
METOA0B MMO3HAHUSA

c(opMHpPOBATH YMEHUS:

- NPUMEHATh 3HAHUA i1 OOBSCHEHUS
pa3HOOOpPa3HbBIX SABJICHUHN U MTPOLECCOB,;

- TNPUMEHSATh TEOPETHUECKHE 3HAHUS K
PELIECHUIO TPAKTUYECKUX 3a/au.
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2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOM TMCUMILITHHBI M BU/IbI Y4e0HO#i padoThI

Bup yuedHoii padoTbl O0bem
4acoB
MaxkcuMajibHasi ydeOHast Harpy3Ka (Bcero) 78
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 74
B TOM YHCIIE:
nmabopaTopHbIE paOOTHI 26
MIPAKTUYECKHE 3aHATUS 14
IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE co/ep:KaHHe (coAep:KaHHe MPH- 2
KJIATHOT0 MO/1YJIfA)
Hrorosasi arrectanus B popme quddepeHnnpoBaHHOroO 3a4era 2
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2.2. TeMaTn4yecKMii IJIAH U COJAePKAHME YUEOHON TUCUMITIMHBI « XMMHUS»

HaumenoBanme Conep:kanue y4eOHOro MaTepuaJa, JadopaTopHble padOThI M MPAKTHYECKUE 3aAHATHS, Oo0bem dopmu-
pa3/iesioB U TeM caMoCTosiTe]IbHAsA padoTa o0yuaommxcsi, Kypcopasi padora (IIpoeKT) 4yacos pyembie
KOMIIe-
TeHIHH
1 2 3 4
Pa3nes 1. OcHOBBI cTpOEHUS! 6
BelIeCTBA
Tema 1.1. Ctpoenue aToMoB Coaepixanue yueOHOro MaTepuasa 2 OK 01
XUMHUYCCKHUX JICMCHTOB 1 1 | CoBpeMeHHas MOZEITb CTPOCHHUS aToMa. DJICKTpoHHas KoHpurypamwus atoma. Kinaccudu-
MPUPO/Ia XUMUYCCKOM CBA3H KaIiss XMMHYECKUX DJICMEHTOB (s-, P-, d-amemenThl). OCHOBHOE U BO30YXICHHBIE CO-
CTOSIHMSI aTOMOB. BasieHTHBIE 371eKTpOHbI. BaleHTHOCTh. DiIeKTpOHHAs PUPOAA XUMUYe-
CKOH CBSI3U. DJIEKTPOOTPUIIATENILHOCTD. BHIbI XUMU4eCcKol CBsA3M (KOBaJCHTHAsI, MOHHAs,
MeTaJIJIMY€eCcKast, BOAOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHMUs.
Pewenue 3aannii Ha UCMOJIB30BAHUE XMMUYECKONM CUMBOJIMKHA UM Ha3BaHUI COEAMHEHUN
10 HOMEHKJIaType MEXIyHApPOIHOTO COI03a TEOPETUUECKON U MPUKIAIHOM XUMUU U TPU-
BUAJIbHBIX Ha3BaHUH JUIsI COCTABJICHUSI XUMHUUECKUX (HOPMYJ JIBYXaTOMHBIX COETUHEHUMN
(oxcua0B, Cynb(PUAOB, THAPUAOB U T.I.) U APYTUX HEOPraHUUYECKUX COCIUHEHUH OTAEINb-
HBIX KJIaCCOB.
Pemenne 3aianuii Ha yCTaHOBJIEHHUE CBS3M MEXKY CTPOEHUEM aTOMOB XUMHYECKHX dJie-
MEHTOB U NMEPUOJUYECKHM U3MEHEHUEM CBONCTB XMMHYECKHUX JJIEMEHTOB U X COEAMHE-
HUM B COOTBETCTBUU C NOJIOKEHHEM [leproanyecKoil CUCTEMBI.
IIpakTnyeckune 3aHATHSA 2
1 | Crpoenue Bemectsa
Tema 1.2. Ilepuonudecknii 3a- | Coaepaxanue y4eGHOro MaTepuaJia 2 OK 01
xoH ¥ Tabmuna J[.1. Menne- 1 | Ilepuonnueckass cucrema xumuueckux dnemeHroB J[.M. MenneneeBa. Pusnueckuit OK 02

JecBa

cMmeicnn  [lepuoguyeckoro 3akonHa JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX SJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB B CO-
OTBETCTBUHU C MOJIOKEHUEM XMMHUUYECKOTo 3ieMeHTa B [lepuonnueckoit cucreme. Mupo-
BO33pEHUECKOE U Hay4yHoe 3HauyeHue llepmommueckoro 3akona J[.M. Menneneesa. Ilpo-
rHo3bl J[.U. MenneneeBa. OTKpBITHE HOBBIX XUMUUYECKHUX JIEMEHTOB.
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Penmienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUN HAa XapaKTEPU3aLUIO
XUMHUYECKHX IJIEMEHTOB «MeTainueckue / HeMeTaNIMYeCKue CBOMCTBA, AJIEKTPOOTPH-
LIATEJIBHOCTh XUMUYECKUX JJIEMEHTOB B COOTBETCTBUM C MX DJIEKTPOHHBIM CTPOCHHEM H
IIOJIOXKEHUEM B IIEPUOJAMYECKON cUCTeMe XuMudYeckux anemeHToB .M. MenneneeBay

Pa3znen 2. Xumuueckue pe-
AKIUHU

10

Tema 2.1. TUNBI XUMHYECKUX
peaxkuuii

Copep:kaHue y4eOHOT0o MaTepuaa

1

Knaccn(bnxaunﬂ 1 THUIIBI XUMHNYCCKHX peaKuHﬁ C Y4aCTHEM HCOPraHMYCCKUX BCIICCTB.
CocraBnenue ypaBHeHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHHAA, 3aMCIICHUA, O6M6Ha, B T.4.
peaKuHﬁ TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

ypaBHeHI/Iﬂ OKHCJIEHHUSI-BoccTaHOBIeHU. Cternenb okuciaeHusa. OKUCINTEIh U BOCCTaHO-
Butelb. CocTaBlicHUE U YpaBHHUBAHUC OKHUCIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ ME-
TOAOM JBJICKTPOHHOI'O 6ananca. OKHCIUTENBHO-BOCCTAHOBUTELHBIE pC€aKluu B IIPpHUPOJC,
MMPONU3BOACTBCHHBIX MMPOHCCCAX U KU3HCACATCIbHOCTH OPraHn3MoOB

KonuuecTBeHHble OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl 110 ypaBHEHUAM XMMHMUYECKHUX peakuuil. MoJb Kak €IMHHLA KOJIMYECTBA BEllle-
cTBa. MomspHas macca. 3aKOHBI COXPaHEHHUsI Macchl U 3HEpPruu. 3akoH ABoraapo. Mo-
JSpHBINA 00BbeM Tra3oB. OTHOCUTENBHAS IUIOTHOCTh ra30B. PacueTsl 0 ypaBHEHUSAM XUMU-
YEeCKHUX PEaKLuil C MCIIOJIb30BaHHUEM Macchl, 00beMa (HOpMaJbHbIE YCIOBUS) ra3oB, KO-
JIMYECTBA BELIECTBA

HpaKanecmle 3AaHATHUSA

1 ‘ THUIBI XUMHUYECKUX PEAKIIUI

OK 01

Tewma 2.2. DnexkTponuTuueckas
JUCCOLIMAIMS M HOHHBIN 00-
MeH

ConepxaHue y4eGHOro MaTepuaJjia

1

Teopus anekTpoauTHYECKON aucconnanuu. VoHbI. DJIEKTPOJINTEI, HEXJIEKTPOIUTHI. Pe-
aKk1MUu HoHHOTro oomeHa. CocTaBieHHE peakluii HOHHOTO OOMEHA IyTeM COCTaBJICHMS X
MIOJIHBIX U COKPALICHHBIX MOHHBIX ypaBHEHHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHus
Ha COCTABJICHNE NOHHBIX PEaKINi

JlabopaTopHbie padoThl

1 ‘ Tuner XUMHUYECKHUX pCaKHHﬁ. Peakimun nonsoro oOMmeHa

OK 01
OK 04

Pa3nen 3. CtpoeHnue u cBOii-
CTBA HEOPTAHUYECKUX Be-
1eCTB
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Tewma 3.1. Knaccuduxarus,
HOMEHKJIaTypa U CTPOCHHE He-
OpraHWYECKUX BEIIECTB

Conep:kaHue y4eOHOTr0o MaTepuaa

1

HomeHnkiiaTypa HeOpraHM4ecKHX BELECTB: Ha3BaHUE BELIECTBA MCXOJs M3 UX XUMHYE-
CKOHM (hOpMYITBI HITU COCTABIICHUE XUMUYECKOU (POPMYIIBI MCXOMS U3 Ha3BaHUs BEIIESCTBA
o mexxayHapoHo# (MFOITAK) wnn TpuBHaibHONH HOMEHKIIATYpE.

Pemenue 3amanuii mo KiacCupUKAIUKA, HOMEHKIIATYPE W XUMUYECKUM QopmysaMm Heop-
TaHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB (yrapHbIW ra3, yriaeKuCIHbIi ra3, aMMHak, ra-
[IeHasi U3BECTh, HETAIlIEHAsl U3BECTh, MUThEBAsA COAA U JIPYTUX): Ha3bIBaTh U COCTABIIATH
(bopMyIIbIl XUMUYECKHX BEUIECTB, OMPEIENIATh MPUHAATIC)KHOCTh K Kiaccy.

HcTouynnkn XuMudeckoi nHpopMaiuu (CpeacTB MaccoBOi mHpopMaIiuu, cetb IHTepHET
u apyrue). [louck nHpopManuu mo Ha3BaHUIM, UASHTUPHUKATOPAM, CTPYKTYPHBIM (HOp-
MyJIam

OK 01
OK 02
IIK 2.4

Tewma 3.2. ®usnko-
XWMHYECKHE CBOMCTBA HEOP-
TaHHYECKUX BEIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

1

Mertamibl. O0mpe ¢pu3ndeckne ¥ XMMHYECKHE CBOWCTBA MeTayuioB. CrocoOBI MOTyde-
Hus. [lpuMeHeHne MeTauioB B KOMIBIOTEPHOW TEXHUKE M 3JEKTPOHUKE. 3HaueHHE Me-
TAJJIOB U HCMCTAJIJIOB B IPUPOAC U KUSHCACATCIbHOCTH YCIOBCKA U OPraHUu3MOB. KOp-
PO3Usi METAJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3uyeckne W XUMHYECKHE CBOMCTBA HEMETAJUIOB. THUMHYHBIE
coiictBa HemeTtayuioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COEAMHEHUM
HeMmeTayu1oB. [IpuMeHeHune 31eMeHTOB (KpeMHUI U JIp.) B MOJYNIPOBOJHUKOBOM AJIEKTpO-
HuKe. KpyroBopoTsl OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XyUMHUYeCKHe CBOMCTBAa OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCHICCTB (OKCI/IJIOB, Tuapo-
KCHUA0B, KHUCJIOT, coliel u ,Z[p) 3aKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB MMPOCTBIX BC-
EeCTB, BOAJOPOAHBIX CO€I[I/IHCHPII7[, BBICHINMX OKCUAOB U THAPOKCHUIOB.

CocraBieHre ypaBHEHUI XUMUYECKUX PEAKIMM C y4acTHEM MPOCTBIX U CIOXHBIX HEOP-
FaHUYECKUX BEILECTB: METAJUIOB U HEMETAIUIOB; OKCHJIOB METAJIJIOB, HEMETAUIOB U aM-
(GOTEpHBIX AJIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN U aM(OTEPHBIX THIPOKCH-
JIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHUK Ha CBOWCTBA, COCTAB,
NOJydeHHe U 6e30MacHOe MCII0JIb30BaHHE BAKHEUIITNX HEOPTaHMUECKUX BELIECTB B OBITY
Y IPaAKTUYECKOMN JEeATEIBHOCTH YEI0BEKa

IIpakTnyeckue 3aHsATHSA

1 ‘ CBoiicTBa HCOPTaHNYCCKUX BCIICCTB

OK 01
OK 02
I[IK 2.4
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JlaboparopHbie padoThI

1

CBoiicTBa METAJLIOB

2

HOHy‘IGHI/Ie, CO6I/IpaHI/IC 1 pacCliIO3HAaBAHUC I'a30B

Tema 3.3. Unentuduxamms
HEOPraHUYECKUX BEIIECTB

Coaep:xaHue y4eOHOIro MaTepuaJia

JlaGopaTopHble paboThI

1

‘ Pemrenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/I,HCHTI/I(i)I/IKaHI/IIO HEOPIraHNYCCKNX BCIICCTB

OK 01
OK 02
OK 04

Pa3nen 4. CtpoeHue u CBOIi-
CTBA OPTraHMYeCKUX BelleCTB

32

Tema 4.1. Knaccudpukanus,
CTPOEHHE ¥ HOMEHKJIATypa Op-
TaHUYECKHX BEIECTB

Coaep:xaHue yueOHOro MaTepuaJia

1

[TosiBNeHHe U pa3BUTUE OPraHMYECKON XUMHUHM Kak Hayku. [Ipenmer opranudeckoil Xu-
MuU. MecTo 1 3HaYeHHE OPraHUYECKON XUMHUH B CHCTEME €CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOCHUE KaK MOPAIOK COCTUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX Ba-
neHTHOCTH. OCHOBHBIC TMOJOKEHUS TEOPUH XMUMHUYECKOTO CTPOCHUSI OPraHUYECKUX CO-
equHennii A.M. BytiepoBa. YriiepoJaHblii CKENeT OpPraHU4ecKoil MOJIEKYNbl. 3aBUCH-
MOCTb CBOMCTB BEIIIECTB OT XMMHYECKOTO CTpOEHHUs MOJIeKyIl. 3oMepust 1 nu30Mepsl.
[Tonsitue o ¢yHkuoHanpHOM rpynne. Panukan. [lpunnunel kinaccudukanuu opraHuyde-
CKHX COeIWHEHUU. MexXIyHapoHass HOMEHKJIATypa W MPUHIMITBI HOMEHKJIATYphl Opra-
HUYecKkuXx coenuHeHuil. [lonsTre o0 a3zoTcoaepkalux COeTUHEHUSX, OMOIOTHUECKH aK-
THUBHBIX BellecTBax (YIJIeBOJax, KUpax, OeKaxX U Jp.), BRICOKOMOJEKYIISIPHBIX COEIUHE-
HUSAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO).

CocraBrieHr€e TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUUYECKHX BEIIECTB
OTJIENIbHBIX KJIACCOB, MCMOJb3ysd MX HAa3BaHUA M0 CHCTEMATUYECKOW U TPUBHUAIBHOM HO-
MEHKJIaType (3THJICH, alleTHICH, TIUlepuH, GeHol, GopManbiaeru, ykCycHas KHCIIOTa,
runuH). Pacyetsl mpocreiimeit popMynbl OpraHUYECKON MOJIEKYNbI, UCXONs U3 dIie-
MEHTHOTO cocTaBa (B %)

OK 01
I[IK 2.4

Tema 4.2. CBolicTBa Opranu-
YEeCKUX COCIMHEHUH

Coaep:xanue yueOHOro MaTepuaJia

DU3NKO-XUMHUUYECKHE CBOMCTBA OPTAHMYECKUX COCTUHEHUN OTJEIBHBIX KIACCOB (0COOEHHOCTH
KIaccupUKalud ¥ HOMEHKIIATyphl BHYTPH KJIacca; TOMOJIOTHYECKHH psii U obmias popmyna;
n3oMepust; GU3NIECKHe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TTOJTYICHU):

1

— IpeJeNbHbIE YIIIEBOJAOPO/Ibl (AIKaHbl U LUKIIOATKaHbl). ['opeHre MeTaHa Kak OJMH U3
OCHOBHBIX MCTOUYHUKOB TeIlJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX yIIIe-
BOJIOPO/IOB, HAX0KJICHHE B IIPUPOJIE U IPUMEHEHUE AIIKAHOB

OK 01
OK 02
OK 04
K 2.4
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— HCIIPECACIIbHBIC (aJ'IKeHBI, AJIKUHBI U aJ'IKa,Z[I/IeHI)I) U apOMaTHU4YCCKUE YIIJICBOJAOPOABI. T'o-
PCHHUC alICTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOT'O IIJIAMCHHA IJIA CBAPKU U PE3KU
MCTAJI1JIOB

3 | - KUCIIOpOJICO/IepKAIIUE COCTUHEHNUS (CIUPTHI U (PEHOIIBI, KApOOHOBBIE KHCIOTHI U 3(HU-
PBI, aJbIETUABI M KETOHBI, JKUPBI, yIiIeBoabl). [IpakTndyeckoe mpuMeHeHNe 3THIICHIIINKO-
751, rauepuHa, ¢enona. [lpumenenue Qgopmanbaerna, aneTaabAeruia, YKCYCHOH Ku-
CIIOTHL. MBIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MoroIie CBOWCTBA MbLIa

4 | - a3oTcoaepkalliue CoOeIUHEHUs (AMUHBI 1 aMMHOKUCIIOTHI, Oenku). Beicokomonekysip-

HBIC COCOMHCHUA (CI/IHTCTI/I‘leCKI/IC u 6I/IOJ'IOFI/I‘IeCKI/I-aKTI/IBHHe). MOHOMep, IIOJIUMEp,
CTPYKTYPHOC€ 3BCHO. HOJII/IMepI/I?:aIII/I?I OTWJICHA KaK OCHOBHOC HAaIIPaBJICHUC €ro UCIIOJIb-
30BaHUsA. HpI/IMeHeHI/Ie IIOJIUMCPOB B KOMHBIOT@pHOfI TCXHUKC U JJICKTPOHHUKEC I'eneTuue-
CKad CBiA3b MCKAY KJIacCaMH OpPraHu4YCCKUX coequHeHmi. Pemenne IMPAKTHUKO-
OPUCHTHUPOBAHHLIX TCOPECTUICCKUX 3aJaHui Ha CBOMCTBaA OpraHU4YCCKHUX COCI[I/IHGHI/Iﬁ oT-
JCIJIBHBIX KJIaCCOB

IIpakTHYeckne 3aHATHS 6
1 | [IpenenbHble U HENIPEENIbHBIE YTIIEBOI0POIbI
2 | Kucnopojacozaepxaiie opraHi4eckrue COeJMHEHHS
3 | AzoTcoaeprkalue OpraHuuecKre COeIMHEHUs
JlaGopaTopHble paboThI 14
1 | IlonyueHue 3TUIIEHA U U3yUYEHHE ETO CBOUCTB
2 | CpoiicTBa 9THIIOBOTO CIUPTA M TTIHILIEPUHA
3 | CnoiicTBa aJb/IerHI0B
4 | CBoiicTBa YKCYCHOM KHCIIOTBI
5 | CpoiicTBa IIIOKO3BI, caxapo3bl U KpaxMaia
6 | CpoiicTBa 0enKoB
7 | CBolicTBa NOJUMEPOB
Tema 4.3. Unentudukanms Coaepsxanue y4eOHOIro MaTepuaa 2 OK 01
OpPraHNYECKUX BEIIECCTB, UX 1 | buoopranuueckue coenunenus. Ilpumenenue u 6nosoruyeckas poib yrieBojaos. Oxuc- OK 02
3HaYCHHE U MPUMEHEHHE B JICHWE YTJIICBOJOB — HCTOYHHUK SHEPTHH JKUBBIX OpraHn3MoB. O0IacTH MPUMEHEHUS aMu- OK 04
OBITOBOM M IIPOM3BOJCTBEHHON HokucnoT. [IpeBpamienus OeskoB NuIM B opranuiMe. buonoruueckue GpyHkunu 6€IKoB. IK 2.4

JACATCIIBHOCTH YCJIIOBCKA

buonornueckue ¢pyHkuu xupoB. Ponab oprannyeckoil XUMUM B pelIeHUH MpoOjeM Mu-
11eBoil 6ezonacHocTH. Posib opranndeckoil XuMHUK B peIeHUH Po0JIeM SHEPreTHUECKOM
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6630HaCHOCTI/I, CO3JaHNK HOBBEIX MAaTCpHAJIOB, HOBBIX HCTOYHHKOB JHCPIrUuun (aﬂbTepHa-
TUBHBIC UCTOYHUKH SHEPT I/II/I) OnacHocTh BOSIICIZCTBHH Ha )KMBBIC OPpraHU3Mbl OpraHHu4vcC-
CKHX BCIICCTB OTACIBHBIX KJIaCCOB (er'ICBOI[OpOI[BI, CIINPTHI, (beHOJ'IBI, XJIoOpopranmnic-
CKHEC NPOU3BOAHBIC, AJIBACTU/IbI U l[p.), CMBICJI ITOKa3aTeysd NpeaCJIbHO I[OHYCTHMOﬁ KOH-
HECHTpalu

JlaGopaTopHble padoThI

1

Nnentrudukanys opraHndecKux COSTMHEHUH OTICIBHBIX KJIACCOB OPTaHUYECKUX COCIH-
HEHUU

Pa3gen 5. Kunernueckue u
TePpMOJAMHAMHUYECKHE 3aK0-
HOMEPHOCTH NMPOTEKAHUSA
XHMHUYECKUX peakumii

Tema 5.1. CkopocTbh XumMHUe-
CKHUX pEaKIIHil.
XHUMHUYECKOE paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

1

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPUPOIBI pearupyrommx
BELIECTB, KOHLIEHTPALMM PEarupyrollnux BEUIECTB, TEMIIEPATypbl U IJIOLAAH PEaKLUOH-
HOM moBepxHOCTU. TemsoBble 3PPEKT XUMHUUYECKUX peaKkUMid. JK30- U IHIOTEpMUYe-
ckue, peakiuu. O6paTuMocTh peakuuil. XUMHUYEeCKOe PaBHOBECHE U €ro CMELIeHHE O
JEICTBUEM pa3INyYHbIX (AKTOPOB (KOHILIEHTpAlMs PEeareHTOB WM MPOIYKTOB PEaKINH,
JIaBJIEHHUE, TEMIIepaTypa) JUIsl CO3aHUs ONTUMAIIBHBIX YCIOBUH MPOTEKaHU XMMUYECKHX
npoueccos. [Ipunnun Jle [Hlatense

Pemenue nmpakTUKO-OPHMEHTHUPOBAHHBIX 3a/laHUM Ha aHamu3 (akTOpOB, BIUSIOMIMX Ha
U3MEHEHHE CKOPOCTH XUMHMUYECKON PEakluy, B T.4. C MO3ULUI dKOJIOTHYECKH LEIECO00-
pa3HOro MoBeleHUs B ObITY M TPYJAOBOM JESITEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3/10-
POBBS M OKPYKAFOIIEH IPUPOJAHON CPEABI

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI Ha puMeHeHue npuHuuna Jle-Illarense
JUTSL HAXOKJICHUSI HaIlpaBJIEHUs CMELICHHUS PaBHOBECHS XMMHUYECKOM peaklMu W aHallu3
(bakTOpOB, BIMSIONIMX HA CMEIIEHHEe XMMHYECKOTO paBHOBECHUS

IIpakTuyeckue 3aHsATHSA

1

TepMoauHaMUUECKUE 3aKOHOMEPHOCTU NPOTEKAHUS XUMHUYECKUX peakuuii. PaBHoBecue
XUMUYECKHUX PeaKni

OK 01
OK 02
I[IK 2.4

Pa3nes 6. PacTBopbl

Tewma 6.1. IlonsiTue o pacTBo-

1 | PactBopenne kak (usnko-xummuecknii mpouecc. PactBopsl. CrOCOOBI NPHIOTOBICHHS

OK 01
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pax pactBopoB. PacTBopuMocTh. MaccoBasi 0Jisi paCTBOpEHHOI0 BeniecTBa. CMBICH MOKa3a- OK 02
TeJIsl IPEACIIbHO IOMYCTUMOW KOHIICHTPALIMH U €TI0 UCIIOIb30BAHUE B OILICHKE IKOJOTHY e- OK 07
cKkoi Oe3omacHOCTH. [IpaBwmiia SKOJOTHYECKH II€JIeCO00pPa3HOr0 IMOBEJACHUS B OBITY U [IK 2.4
TPYJIOBOM JEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/I0POBBS U OKpPYKAIOLIEH MPUPOI-
HOH CpeJibl; OITACHOCTh BO3/ICUCTBUS Ha )KMBBIE OPTaHNU3MBbI OIIPE/ICIICHHBIX BEIIECTB
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, HCIOJb3Ye-
MbI€ B OBITOBOM U IPOU3BOJCTBEHHON AESITEILHOCTH YeJIOBEKa
Tema 6.2. UccnenoBanue JlabopaTopHbie paboThl 2
CBOMCTB PacTBOpPOB 1 | [IpuroroBneHue pacTBOPOB 3aJaHHON (MacCcOBOM, %) KOHIICHTpAIIUU
IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COIEeP:KaAHUeE (COoIepKAHUE MPUKJIATHOTO MOTYJIs1)
Pa3nes 7. Xumus B ObITY U 2
NMPOU3BO/JCTBEHHOI1 1es-
TeJbHOCTH YeJ10BeKAa
Xumus B 0bITy U npou3BoacT- | Coaepixanue y4eGHOro MaTepuasia 2 OK 01
BE€HHOU JEATEIbHOCTH YEJIOBE- 1 | Hogeiimme TOCTUXKEHUSI XUMUYECKON HAayKU M XUMHYECKON TeXHOJIOTUU. Ponb xumuu B OK 02
Ka 00€eCTIeueHNH PKOJIOTHYECKOM, DHEPTreTUYECKON 1 MUIEBON 0€30MaCHOCTH, Pa3BUTHH Me- OK 04
muiuHbl. [IpaBuna moucka W aHanmM3a XUMHYECKON MH(OpMALUU U3 PA3TUYHBIX UCTOY- OK 07
HUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTepaTypa, CPeicTBa MacCOBOM MH(OpMalMH, CETh K 2.4
HuTepHer)
2 | Ilouck u aHAMM3 KEMCOB O MPUMEHEHUU XUMHUYECKUX BEIIECTB U TEXHOJIOTHHA C YIETOM
Oynymeit mpodecCHOHaIbHOM NEATENBHOCTH MO TEMaM: BaKHEHIInEe CTPOUTENbHbIE Ma-
TepUabl, KOHCTPYKIIMOHHBIE MaTepUasbl, MAaTEpPHUAIIbI JIJIsl DJIEKTPOHUKH, HaHOMAaTepHa-
JIBL.
3amura: IIpencraBnenue pe3yabTaToOB pPEIICHHS KEMCOB B (hopMe MUHHU-IOKIAAA C Tpe-
3EHTalMEN
IIpomeskyTouHas arrecrauus Aug. 3auer 2
Hroro 78

J1sl XapaKTepUCTUKH YPOBHSI OCBOCHHs y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIEAYIOINEe 0003HaYEeHNUS:

1. — o3HakOMUTENBbHBIHN (Y3HaBaHUE paHee U3YUYEeHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH 10 00pa3Ily, HHCTPYKIIUH HIIH ITOJT PYKOBOJCTBOM);

3.— IPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIIOJIHEHHE JESITENbHOCTH, PeIIeHUe MPOOIEMHBIX 33/1a4).
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOM JUCIIUTIIMHBI
3.1. O0pa3oBaTesibHbIE TEXHOJIOTHU
B yuebHOM mporecce, TOMUMO TEOPETUUYECKOTO 00Yy4eHus, KOTopoe cocTaBisieT_66,6 % ay-
JUTOPHBIX 3aHITHUHN, ITUPOKO UCIIONB3YIOTCS aKTUBHBIC U MHTEPAKTUBHBIC ()OPMBI MPOBEICHUS 3a-
HATUH. B codeTaHnu ¢ BHEAYJIUTOPHOU CAMOCTOSTEIBHOU pabOTOM 3TO CIIOCOOCTBYET POpPMUPOBA-
HUIO M Pa3BUTHIO OOIIMX KOMIIETCHIIUI 00yJaronuxcsl.

AKTUBHBIE W HMHTEPAKTUBHBIC ()OPMBI NMPOBENEHUS 3aHATUH, HMCIIOIB3yeMbIE B y4eOHOM
rporecce

Hcnonb3yemble akTUBHBIE U HHTEPAKTHBHBIE (POPMBI
IPOBE/ICHUS 3aHATUI

TO CamocTosiTenpHast paboTa ¢ TeKCTaMU y4eOHHKA, JOIMOJ-

HUTEJIBHOMN JIUTEPATypO

113 CemuHapckue 3aHITHS

CamocrosrenbHas paboTa ¢ TeKcTaMH y4yeOHUKaA, JOTOJI-

HUTEJIBHOM JIUTEpaTypOil

1,2 Mo3sroBoii mrypm

Pabora ¢ Tabnunamu, rpadukaMu, cCXeMaMu

JIP CamocTosiTenpHast paboTa ¢ TeKCTaMU YU4eOHHKA, JOTOJ-

HUTEJIbHOM JIUTEpaTypOil

[TouckoBas maboparopHas pabora

Mo3roBoii ITypm

Cemectp Bun 3anstus™

*) TO — Teopetnueckoe obyuenue, [13 — npaktuueckue 3austus, JIP — naboparopHsie 3aHs-
TS

3.2. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredeHn 0

Peanu3anus nporpaMMsl JUCHUILUIMHBI TpeOYeT HAMUYMs y4eOHOro kabuHeTa «XuMHUsD».

Ob6opynoBanue yueOHOTo KaOWHETa: CTOJIbI ayAUTOPHbIE, yUeHUYECKHe CTyibs, [lepuoau-
yeckas cucTeMa XuMHUecKux aeMeHToB J[.11.MenzeneeBa, 1ocka MeaoBas.

O6opynoBanue nabopaTopuu u paboYnX MECT JabopaTOpUU: CTOJIBI JabOpaTOpHBIE, YUEHHU-
YeCKHe CTYINbs, MIKa(bl A XpPaHEHUS! XUMHUYECKUX PEaKTHBOB, MIKAa(bI 51 XpaHEHUS] XUMHUECKON
MOCY/Ibl, METAITTNYECKUE CEUPBI I XpaHEHUsI XUMUYECKUX PEaKTHBOB, BBHITSDKHOM mikad, Ilepuo-
JIMYecKas cucreMa XumMuueckux anemenTo [I.M1.Menneneesa, 1ocka MeaoBasi, CpeACTBa MOKapHOM
0€30MacHOCTH.

Texnuueckue cpencTBa 00y4eHHUs: KOMIBIOTEP, MOAKIIOUEHHBIH B JIOKAJIBHYIO CETh C BO3-
MO>XHOCTBIO BBIXO/Ia B MHTEPHET U JIOCTYNOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO

cpeny.

3.3. UuopmannoHHoe odecneyeHue 00y4eHust
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX U3AaHull, THTepHET-pecypcoB, 10NOJHUTEIbHON
JIUTEPATyphI.

OCHOBHBIE UICTOYHUKH:

1. boromonosa, . B. Heopraunueckast xumusi: yueOHoe nocodue / M. B. boromosnosa. -
Mocksa: UTHOPA-M, 2021. - 336 c.: wn. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Tekct: anexrponnsiii. - URL:_https://znanium.com/catalog/product/1362442 (nara 00-
pamenus: 23.03.2023). — PexxuM gocTyna: mo moJIm1cKe.

2. I'muuka H. O6mas xumus: yaedHoe nocodue / I'munaka H., JI. - Mocksa: KuoPyc, 2020. -
749 c. - ISBN 978-5-406-01549-0. - URL.: https://book.ru/book/935925 (mara obparie-
Hust: 23.03.2023). - TekcT: 3MeKTPOHHBIH.
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. I'muaka H. 3agaun u ynpaxsenus no oOmeid xumun: yueoHoe nocodue / I'nunka H., JL.,

Aunexkceea T., E., [lmarynosa H., b., Xpuniynosa T. E. - Mocksa: KnoPyc, 2023. - 240 c.
- ISBN 978-5-406-11511-4. - URL: https://book.ru/book/949214 (mara oOpartieHus:
23.03.2023). - TeKCT: 37eKTPOHHBIA.

. Kokopesa B. Xumus: yuebnoe nocodue / Kokopesa B., B. - Mocksa: KnoPyc, 2023. -

371 c. - ISBN 978-5-406-10075-2. - URL: https://book.ru/book/947249 (nara oOparie-
Hus: 23.03.2023). - TeKcT: 37IEKTPOHHBIMH.

. Caenko O. Xumus 1j1s HEXUMHUYECKHX crieraibHocTel: yueoHuk / Caenko O., E. - Mo-

ckBa: KnoPyc, 2023. - 304 ¢ - |ISBN 978-5-406-11295-3. - URL:
https://book.ru/book/948704 (nara obparenus: 23.03.2023). — TekcT: 3JIEKTPOHHBIHA.

. Caenko O. Opranmnueckas xumus (¢ mpakTukymom): yuebnuk / Caenko O., E. - Mocksa:

KuoPyc, 2022. - 177 c. - ISBN 978-5-406-08358-1. - URL.: https://book.ru/book/942658
(mata oopamienus: 23.03.2023). - TekcT: 3JCKTPOHHBIH.

HNuTepHeT — pecypcsr:

1.

2.

3.

OnektpoHHbIi pecype «["azera Xumus Usnarensckoro goma IlepBoe centsiops». @opma
nocryna: http://www.him.1september.ru/

OnekTpoHHbII pecypc «Xumus B OTKpeITOM Kojuiemke». Popma  jmocTyna
http://www.him.ru/.

DnekTpoHHBIH pecypc «EcTecTBeHHOHAay4HBII 00pa3oBaTenbHbI nmopramy. Popma aoc-
tyna: http://en.edu.ru/.

I[OHOJIHI/IT@JII)HI)IC HCTOYHUKMU.

1.

JleBunkuit, M. M. KapnaBan monekyn: xumusi HeoOblyHas u 3a0aBHas / M. M. JleBui-
kuid. - Mocksa : AnpnuHa HOH-(ukmH, 2019. - 542 c. - ISBN 978-5-00139-101-2. -
Texkcr : anekrponnsii. - URL: https://znanium.com/catalog/product/1078455 (mara 006-
pamenus: 14.03.2023). — PesxxuM gocTyma: mo moamucke.

. llleBuunpina, JI. B. Xumus. COopHUK 3a/1a4 ¥ yIIPaKHEHUH ;| yueOHO-METOIUYECKOe T0-

cooue / JI. B. lleBuunpina, M. [1. [TonexxaeBa, A. . Anapues. - HoBocubupck : U3n-Bo
HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - Tekcrt : snextponHsii. - URL:
https://znanium.com/catalog/product/1870499 (marta obpamenwus: 23.03.2023). — Pexum
JOCTYTA: 1O TOJIIMTUCKE.
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4.

TACIATITAHBI

KOHTPOJIb ¥ OIIEHKA PE3YJBTATOB OCBOEHHS YYEBHOU

KoHTpouib 1 OIIEHKA pe3ysIbTaTOB 00YyUeHMs OCYLIECTBIIETCS NPENOIaBaTeIeM B IpoLecce

IMPOBEACHUA ITPAKTHUICCKUX 3aHATHH U na6opaTopHHx pa60T, TECTUPOBAHM, @ TAKXKC BBIIIOJITHCHUA

06y‘laIOH_[I/IMI/ICH HHAIWBUYaJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCJ'IGI[OB&HHIZ. PGSYJ'IBTaTBI O6y‘IeHI/I5[ OIl-

PEACTIAIOT, UTO O6y‘IaIOH_II/IeC$I OOJIKHBI 3HAaTh, IOHUMAaTh U ACMOHCTPHUPOBATH 10 3aBEPHICHUN HU3Y-

YEHUS! TUCUUTUIHHBIL.
s popmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YylIbTaTOB OCBOCHHUS YYEOHOU MMCIUTLIMHBI
UCIIONIB3YETCSI CHCTEMa OIEHOYHBIX MEPONPHSITHMA, MPeACTaBistonas cob0il KOMIUIEKC y4eOHBIX
MEPOTPHSITHIA, COTJIACOBAHHBIX C pe3y/IbTaTaMu 00y4YeHHs U CHOPMYIUpOBaHHBIX ¢ ydeTtomM OI'OC
COO (mpeametnsbie pe3ynbtatsl o aucuuiuae) u GI'OC CIIO.

Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrat 00yuenusi | Turbl olleHOYHBIX MepONpHS-
THI
| | OcHoBHOe coaepkanue
1 Paznen 1. OcHoBBI dopmyanpoBaTrs 6a30-
CTPOEHMS BelleCTBAa |Bble MOHATHS M 3aKOHbI
XMMMHU
1.1 | OK 01 |Crpoenue aromoB xu-|CocraBusith xumuueckue |l. Tect «CtpoeHne aToMOB XHU-
MHUYECKUX DIJIEMEHTOB|(POPMYIIbI COETUHEHUN B |MUYECKUX JIEMEHTOB M MPUPO-
U 1[pupoja XHMHYE-|COOTBETCTBUU CO CTEME- |Ja XUMUYECKOU CBSA3HN.
CKOM CBSI3U HBIO OKHCJIEHMS XUMHU4Ye- |2. 3ajauu Ha COCTaBIEHUE XH-
CKHUX JJIEMEHTOB, UCXOJsl |[MUYECKHX (OPMYN JIByXaTOM-
U3 BaJIGHTHOCTH U 3JIEK- [HBIX COEAMHEHUH (OKCHIOB,
TPOOTPULIATENBHOCTH CyAb(QHUI0B, TUIAPHUIOB U T.II.).
3. 3amaHus Ha MCHOJIb30BaHUE
XUMHUYECKON CHMBOJIMKU U Ha-
3BaHUN COEJUHEHUH 10 HO-
MEHKJIaType MEXIyHapOAHOIO
COI03a TEOPETUYECKOH U IIpU-
KJIQAHOW XHMHUU M TPHUBUAIb-
HBIX Ha3BaHUU JUI COCTABIICHUS
XUMUYECKUX  (GOpMYNI  JBYX-
aTOMHBIX COEAMHEHUH (OKCHU-
JIOB, Cynb(UIIOB, THUIPUAOB U
T.I.) ¥ JPYTUX HEOPraHUYECKHX
COEIMHEHUN OTIEeNbHBIX Kiac-
COB
1.2 | OK 01 [(Ilepmogmueckuii 3axoH|XapakrepuzoBaTh xumMu- |1. Tect «Metammdeckue / He-
OK 02 |u Tabmuna /.M. MeH-|4eckue 3JIEMEHTEI B COOT- |METaJUTMYECKHE CBOICTBA,
JieneeBa BETCTBUU C UX IIOJIOKE-  |IEKTPOOTPULIATEIBLHOCTD U
HUEM B IIEPUOJNYECKON  |CPOACTBO K 3JIEKTPOHY XMMHUE-
CUCTEME XMMHUYECKHUX CKHUX DJIEMEHTOB B COOTBETCT-
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OK/IK

Moayas/Paznen/Tema

PesyabTaT 00yuenunst

Tunbl OEHOYHBIX Meponpus-
THH

anemenToB .M. Menne-
neeBa

BHE C MX DJIEKTPOHHBIM CTpOE-
HHUEM U TOJIOKEHHWEM B TEPHUO-
IMYECKON CHUCTEME XMMHYECKUX
anemenToB .M. MenaeneeBay.
2. Ilpaktuueckue 3aigaHus Ha
YCTAaHOBJICHUE CBSI3U  MEX]Y

CTPOEHHEM aTOMOB XHMHUYeE-
CKUX JJIEMEHTOB M IEpUOAUYE-
CKHMM HM3MCHEHHEM CBOMCTB XH-
MHYECKHX DJIEMEHTOB M UX CO-
SIMHEHUH B COOTBETCTBHHU C
nosoxxkenueM  [lepuoguueckon
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3aJaHus Ha Xa-
paKTepU3aIUIo

3JIeMeHTOB: «Mertajumueckue /

XHUMUYECKHUX
HEMETaJNINYSCKHE CBOJCTBA,
AJIEKTPOOTPHULIATEIILHOCTh n
CPOJICTBO K 3JIEKTPOHY XUMHUYE-
CKHMX DJEMCEHTOB B COOTBETCT-
BHE C MX DJIEKTPOHHBIM CTpOE-
HUEM U TIOJIOKEHHUEM B TIEPUO-
IUYECKOU CHUCTEME XUMHYECKUX
anemenToB .M. Menaeneeray

2 Paznea 2. Xumnue- |XapakTepuszoBaThb TH-
CKHe peaklIuu bl XMMHYECKHX peak-
1107071
2.1 | OK Ol |Tumbl XUMHYECKUX CocraBndarth peakuuu co- (1. 3amaum  Ha CcocCTaBlIEeHUE
OK 04 |peakumii €IVHEHUS, PA3JI0KEHUs, |ypPaBHECHUN PEAKLIUN:

oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PE-
aKOnuu

—  COCOWHEHHMS, 3aMCIICHHS,
pa3ioxeHus, 0OMeHa,
— OKHCIIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIUNA C
HCIOJIL30BAHMEM MeETOda 3JIEK-
TPOHHOTO OajnaHca.

2. 3ajmauyn Ha pacyeT Macchl Be-
[IecTBa WK 00hEMa

ra3oB IO HU3BECTHOMY KOJIMYE-
CTBY BEIIECTBa, Macce Wi 00b-
€My OJIHOTO M3 YYacCTBYIOUIUX B
peakLyy BEIIECTB; PACUETHI
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
Macchl (00BEéMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIIUU,
€ClIi OJHO W3 BEIEeCTB HMeEEeT
MIPUMECH.
3. [TpakTrueckas pabora
«CTpoeHue BeIEeCTBa U XUMHU-
YEeCKHE PEaKIum
2.2 Onexrponutuueckas |CoctaBisaTh ypaBHeHUs |l. 3agaHus Ha cOCTaBJIIEHHUE MO-
JMCCOLMALUS M MOH- | XUMHUYECKUX PEaKLIUU JEKYJISAPHBIX W HOHHBIX peak-
HBI 0OMEH MOHHOTO OOMEHA C y4a- |[Ui ¢ y4acTUeM KHUCJIOT, OCHO-
CTUEM HEOPraHMYECKUX |BaHUU MU COJICH, YCTAHOBJICHHE
BEIIECTB M3MEHEHUS KUCIIOTHOCTH CPEJIbl
2. Jlaboparopnas pabora «Tu-
bl XUMUYECKUX peakuuii. Pe-
aKIM1 MOHHOTO OOMEHa»
3 Paznen 3. Crpoenne u|HcciaenoBaTh cTpoeHne
CBOMCTBA HEOPTraHU- |M CBOMCTBA HEOPTraHU-
YeCKHUX BellecTB YeCKHMX BellecTB
3.1 | OK 01 |Knaccudpukanusi, Ho-|Knaccudpuuuposats He- |1. Tect «Homenkmarypa u Ha-
[IK 2.4 |meHKIaTypa M CTpOE-|OpraHMYECKHE BEUIECTBA |3BAHME HEOPraHUYECKUX Be-

HUC HCOPTraHWMYCCKUX

BEILECTB

B COOTBETCTBHUU C UX
CTPOCHUEM

IIECTB HMCXOAS M3 HX XHMHUE-
cKoi (opmynbl WIIM COCTaBJe-
HUE XUMHYECKOU (HOPMYJIIBI UC-
XOJs M3 Ha3BaHMS BEIICCTBA IO
MEXIYHApOJAHOW WM TPUBH-
aIbHOM HOMEHKIIATYypey.

2. 3ajgauu Ha pacyeT MaccoBOM
JIOJIN
aJieMeHTa (COeOUHEHMs) B MO-

(Macchl) XMMHYECKOTO
neKyse (CMecH).

3. IlpakTnueckue 3amaHusi IO
KJaccu(uKalum, HOMEHKIAType
U XUMHYECKUM (POopMylIaM He-
OpraHMYECKUX BEILECTB pa3-
JIMYHBIX KJIACCOB.

4. IlpakTnueckue 3agaHus Ha
OmnpeaeeHne XUMHUYECKOM aK-
TUBHOCTH BEIIECTB B 3aBUCHUMO-
CTH BHJa XMMHYECKOH CBS3H U
TUINA KPUCTAJUIMUECKON pelieT-
K1
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OK/IK

Moayas/Paznen/Tema

PesyabTaT 00yuenunst

Tunbl OEHOYHBIX Meponpus-
THH

3.2

OK 01
OK 02
I1IK 2.4

Dduzuko-xuMuUYecKue
CBOICTBA HEOpPraHUye-
CKHUX BEIIECTB

YcranaBnvBaTh 3aBUCH-
MOCTb (PU3UKO-
XUMHYECKHX CBOMCTB He-
OpPraHMYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJICKYII, & TAKXKE THTIA
KPUCTAIUIMYECKOM pe-
IIETKU

1.Tect «OcoOEHHOCTH XUMUYE-
CKHMX CBOMCTB OKCHJOB, KHCIIOT,
OCHOBaHUM, aM(OTEPHBIX TH-
POKCUJIOB U COJIEN».

2.3amaHus Ha  COCTaBJICHUE
YpPaBHEHUN XUMHYECKHUX peakK-
LUA C ydacTUEM IPOCTBIX U
CJIOKHBIX HEOPTraHUYECKHX Be-
IIECTB: OKCUJIOB METAJNIOB, HE-
METaJJIOB U aM(OTEPHBIX 3Jie-
MEHTOB;

CJIOT, OCHOBaHUW U amdoTtep-

HCOPIraHNYCCKUX KHU-

HBIX THAPOKCHIOB, HEOpPTraHH-
YECKUX COJICH, XapaKTepHU3yIo-
IIUX HMX CBOMCTBA U CIIOCOOBI
MOJTYYCHUSI.

3. [IpakTUKO-OpUCHTHPOBAHHBIE
TEOpEeTUYECKHe 3aJaHusl Ha
CBOIICTBa M MOJy4yeHUE HEopra-
HUYECKHUX BEUIECTB

4 TlpakTuyeckas pabora
«CBOiicTBA ~ HEOPraHUYECKUX
BEIIICCTBY
5.JIaGoparopHbie

«CBoiicTBa MeTamioBy, «llomy-

paboTsl

YeHHue, COOMpaHue U pacro3Ha-
BaHUE ra3oB»

3.3

OK 01
OK 02
OK 04

WNnentudukamnus He-
OpraHUYECKUX Be-
IIECTB

HccnegoBaTh Ka4eCTBEH-
HBIC pCaKIIUU HCOPraHu-
YCCKHUX BCIICCTB

1. [IpakTUKO-OPUEHTUPOBAHHBIE
3aJjaHUsl TI0 COCTaBICHUIO XH-
MUYECKUX PEaKIUi ¢ ydacTueM
HEOPraHMYECKUX BEIIeCTB, HC-
MOJIb3YEMBIX JUISl UX UACHTU(U-
KaIluu.

2.JIaboparopnas pabota: «Pe-
IICHUC OKCIICPUMCHTAJIBHBIX
3aa4 Ha WACHTH(UKAIMIO He-

OpTraHU4YCCKUX BCILICCTBY

Paznen 4. CTpoenne u
CBOICTBA OpraHuye-
CKHX BellecTB

HccaenoBarb cTpoeHue
U CBOMCTBA OpraHuye-
CKHX BellecTB

4.1

OK 01

Knaccudukanus,

Knaccudunuposats op-

1.38.)18.HI/I}1 Ha COCTaBJICHHUEC Ha-
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
[IK 2.4 |cTpoeHue U HOMEHKJIA-|TAaHUYECKUE BEIIECTBA B |3BAHUN OPraHUYECKUX COEIU-

Typa
BEILIECTB

OPraHu4YCCKUX

COOTBCTCTBUHU C UX
CTPOCHUEM

HEHUI 10 TPUBUAJIBHOW WIH
MEXIYHApOJAHON cHCTeMaThye-
CKOM HOMEHKJIaType.

2.3amanus

Ha COCTaBJICHUEC

MOJIHBIX U COKpAIllEHHBIX
CTPYKTYpPHBIX (OPMYIl OpTraHu-
YECKUX BEIIECTB OT/ACIIbHBIX
KJIACCOB.

3. 3ajaun Ha onpeaeaeHue mpo-
creifimeit Gopmynsl opraHuye-
CKOM MOJIEKYJIbl, MCXOJs U3

AJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
I1IK 2.4

CpoiicTBa  opranuue-

CKHMX COCJIMHEHUHU

YcTaHaBnuBaTh 3aBUCH-
MOCTb (DU3UKO-
XUMHYECKHUX CBOMCTB Op-
TaHWYECKUX BEIICCTB OT
CTPOEHUS MOJIEKYIT

1.3amanus
YpaBHEHHI XMMHYECKHX peak-

Ha  COCTaBIICHUE
LIUHA C Y4aCTHEM OpPraHUYECKUX
BEUIECTB HAa OCHOBaHWM HUX CO-
CTaBa U CTPOEHUS.

2.3ajaHUs = HA  COCTaBJICHHE
YpaBHEHUH XHUMHUYECKUX peak-
U, WITIOCTPUPYIOMUX XUMH-
YECKUE CBOMCTBA C Y4ETOM Me-
XaHU3MOB TMPOTEKAHUS JTaHHBIX
peaKkuuii U TeHETUYECKOM CBSI3HU
OpraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3aiauu 1Mo ypas-
HEHUSM pEeaKIHUil ¢ ydacTHeM
OpPraHMYECKUX BEILECTB.

4 Ilpaktuueckue pabots! «lIpe-
JICNIbHBIE U HEIpENeIbHbIE YT-
neBonopoas»,  «Kucioposuco-
JepKaliie OpraHudyeckue co-
€IMHEHUD», «A30TCo/epKalue
OpraHUYECKHUE COCTUHEHUS .

5. JlabopaTtopHbie paboTsl «Ilo-
Jy4yeHUE D3TUJIEHA U HU3YyYEHHE
ero cBOMCTB», «CBOICTBa 3TH-
JIOBOTO CHOUPTA U TIULEPUHAY,
«CBoiicTBa albACTUIOBY,
«CBOMCTBa YKCYCHOW KHCIIO-

ThI», «CBOMCTBA TIIFOKO3BI, Ca-
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
Xapo3bl U Kpaxmasa», «CBOHUCT-
Ba OenkoB», «CBoiicTBa MOJIH-
MEpPOB»

4.3 | OKO01 [Hnentudukamus op-|HccnenoBars kadecTBeH- |1.IIpakTHKO-OpHeHTUPOBAaHHBIE
OK 02 |raHMYecKUX BEUIECTB,|HbIC PEAKI[MU OPraHuYe- |3aJaHUsl 1O COCTaBICHHUIO XH-
OK 04 |ux 3HaYEHHE W IPUME-|CKUX COCIMHEHUN OT- MHUYECKUX PEAKLIUN C ydacThem
[IK2.4 |Henue B OBITOBOM H|IEJILHBIX KJIACCOB OpPraHMYeCKUX BEIIECTB, B T.4.

IIPOU3BOJICTBEHHOU UCIOJIb3YEMBIX JJI UX UACHTH-

NEeSTEIbHOCTH YelloBe- ¢ukanuu B OBITY W TPOMBILI-

Ka JIEHHOCTH.
2.JlaGoparopnas padoTa:
«Unentudukanus  opraHuue-
CKUX COEJIMHEHUH OTIENbHBIX
KIJIACCOBY

5 Paznen 5. Kunernue- Xapakrepu3oBaTb

CKHe W TepMOIMHA-|BJUSHHE PA3JINYHBIX

MHYecKHe  3aKOHO-|(aKTOpOB Ha paBHOBe-

MEPHOCTH IPOTeKAa-|cHe H CKOPOCTh XUMH-

HHUS XMMHMYECKHMX pe-|4eCKHX peaKuui

aKuui

5.1 | OK 01 |Cxopoctb xummnueckux |Xapakrepusonarb Bius- |1. [IpakTuko-opueHTHpOBaHHBIE
OK 02 |peakuuil. XuMHUYecKoe |HUE KOHIIEHTPAL[MH pea- |TEeOpeTHYecKUe 3aJaHusl Ha
IIK 2.4 |paBHOBecue TUPYIOIINX BELIECTB U aHaJin3 (PaKkTOpPOB, BIMSAIOIINX

TEMIIEPATyphl HA CKO- Ha U3MEHEHHME CKOPOCTH XMMH-
pPOCTh XUMHUYECKUX peak- |ueckod peakiuu. Ilpaktuko-
nui OpPUEHTHPOBAHHbBIE 3aJaHUsl Ha
XapakTepu3oBaTh BIMSA- |IPUMEHEHHE mnpuHLIMnNa Jle-
HUe n3MeHeHus KoHueH- |[llaTenbe 1is HaxoXkaeHus Ha-
TpallMM BEILECTB, peaKk- |IPaBJIEHUS CMEILEHUsI PaBHOBE-
LMY CPEIbl U TEMIIEpATy- |CHUSI XMUMHUYECKOHM peakuuud |
PBI HA CMEIllEHUE XUMU- |aHAIU3 (AKTOPOB, BIMSIOIINX
YECKOT0 paBHOBECHS Ha CMEIIEHUE XHMHUYECKOTO
paBHOBECHS
2. Ilpaktuueckast pabora «Tep-
MOJIMHAMUYECKUE  3aKOHOMED-
HOCTU MPOTEKAHUS XUMHUYECKHX
peakuuii. PaBHOBecne xumuye-
CKUX pEaKIHii»
6 Paznen 6. PactBopnsl (McciienoBaTh HCTUHHBIE

PacTBOPHI € 32IaHHBIMH
XapaKTepUCTUKAMHU
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
6.1 | OK Ol |Ilonsitie o pactBopax |PaznuuaTh HCTHHHBIE 13agaun Ha OPUrOTOBIEHUE
OK 02 pacTBOpbI pacTBOpOB.
IIK 2.4 2. [IpakTUKO-OpUEHTUPOBAHHBIE
pacueTHble 3aJaHUS Ha JHC-
MEPCHBIE CUCTEMBI, HUCIIONb3Ye-
MbI€ B OBITOBOW M TIPOU3BOJICT-
BEHHOM JEATEIbHOCTH YEJIOBEKA
6.2 | OK 01l |HccnenoBanue UccnenoBath Gpu3uko- Jlaboparopnas pabota
OK 04 [cBoiCTB pacTBOpOB XMMHYECKHE CBOMCTBA «IIpuroroBiieHME  PacTBOpPOB
I[IK 2.4 HWCTUHHBIX PacCTBOPOB 3agaHHOM (MaccoBoM, %) KOH-
LEHTPAIUN»
Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojAep:kaHue (coaep:KaHMe NMPUKJIATHOIO MOAY-
JIs1)

7 Paznea 7. OuenuBarthb nocjaeacr- |3amura kKeiica (¢ yuerom 0y-
Xumus B ObITY B BUA ObITOBOM M pOM3- |Ayumieid  npogecCHOHATbHOM
NMPOU3BOJACTBEHHOH |BOJACTBEHHOM /IesiTe/Ib- |1eATeJIbHOCTH)

AeITeJIbHOCTH YeJIO- [HOCTH 4YeJIOBeKa ¢ Mo-

BeKa 3NN DKOJOTHYeCKOM

0e3omacHoCcTH

OK 01 |Xwumus B O6biTy U nipo- |OuenuBats nocneactsus |Keiic (¢ yaerom Oymytieit mpo-
OK 02 |u3BOACTBEHHOM JAesl- |OBITOBOM M MPOU3BOACT- |(hEeCCHOHATBLHOM e TEIbHOCTH)
OK 04 |TenpHOCTH YeOBEKAa |BEHHOMU JEATEIHLHOCTH Bo3moskHbBIE TEMBI KEHCOB:
OK 07 yesioBeKa ¢ no3uluii sko- |1.byaymme wmatepuansl s
K 2.4 JIOTUYECKOM Oe30macHO- |aBHa-, MaIllMHO- W MpubdOpo-

CTH

CTPOCHUSI.
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