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Pabouass mporpamma yueOHoW mumcuurummabl OJ1.12 «Xumwus» pa3paboTaHa Ha OCHOBE
TpeboBanuii  DenepalibHOTO  TOCYJApCTBEHHOIO  OOpa30BaTeNbHOIO  CTaHAApTa  CPEIHEro
npodeccuonanbHoro odpazoBanus (panee — ®I'OC CIIO) ansa cneruansHocTH 38.02.03 OneparnmonHas
NeSITebHOCTh B JIOTUCTHKE, DenepanpbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B
Poccuiickoit ®enepanuny»; [Ipukaza Munoopuayku Poccun ot 21.04.2022 1. Ne 257 «O06 yTBepkacHUN
(denepaabHOrO TroCyIapCTBEHHOIO 00pa30oBaTeIbHOrO CTaHAApPTa CpeIHEro MpogdecCHOHATBLHOTO
obpazoBanus», [Ipukaza Munnpocsemenus Poccun ot 24.08.2022 Ne 762 «O6 ytBepxkaenuu [lopsinka
OpraHu3alliil M OCYLIECTBJICHUS 0Opa30BaTENBbHOM NEATENBHOCTH MO 00pa30BaTeNbHBIM MPOrpaMMaM
cpenHero mnpodeccuoHanbHOro obpazoBaHus» (3apeructpupoBan 21.09.2022 Ne 70167); Ilpuxaza
Munnpocseniennst Poccun ot 23.11.2022 Ne 1014 «O6 ytBepxkaeHun QenepaibHoil 00pa3oBaTeIbHON
nporpaMMsel cpenHero odmiero obpazoBanus» (3apeructpupoBaHo B Muniocte Poccun 22.12.2022 Ne
71763); [MTucemom JlemapraMmeHTa TOCYAapCTBEHHOW MOJIUTUKU B cepe cpenHero npoheccCHoHaIbHOTO
oOpazoBanuss u mnpodeccuoHanbHoro odbyuenus ot 01.03.2023 Ne 05-592 «O HampaBieHUU
PEKOMEHIANUHI 10 pealn3alliy CpeHero o0mero oopa3oBaHus B MpeeIax OCBOSHHU 00pa30BaTeIbHOM
IPOrPaMMBI CpeIHero npodheccuoHaNbLHOTO o0pa3oBaHUsY; MPUMEPHOM IPOrpaMMBI
0011e00pa30BaTEeIbHON JUCHMILIUHBL « XUMUS» U1 IPO(EeCCHOHABHBIX OpraHU3aIuil.

CogepxaHue MpOrpaMMbl peaTu3yeTcsl B MPOIECCe OCBOCHHS OOYUYaIOIUMUCS MPOrpaMMBI
MOJMOTOBKU CHEUAINCTOB CPEAHETO 3BeHa 10 cnenuanbHocT 38.02.03 OnepannoHHas 1eATelbHOCTh B
Joructuke B cooTBeTcTBHH ¢ TpedoBanusmu OI'OC CIIO.

OpFaHI/ISaHI/IH-pa3pa6OTLII/IKZ HeFOCYI[apCTBeHHOG AKKPCAUTOBAHHOC HCKOMMECPUYCCKOC YaCTHOC

npodeccuoHaibHOE 00pa3oBaTesbHOE yupexaeHue «CeBepo-KaBkaszckuit
TEXHUKYM «3HaHUE»

Pazpaborunk: npenogasarens Kpusskosa T.1O.

Pabouas mporpamMmma y4eOHOM TUCIIUATIITUHBI:

o0cy?K/1eHa H PeKOMEeHI0BaHa K yTBepxieHuto pemenrem [IMK
JUCIMILIHH 001eo0pa3oBaTeIbHOr0 UK

K » ze2 2023r., [Iporokon Ne 7

[Tpencenarens IIMK e—= Jlynun C.A.
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1. OBLLIASI XAPAKTEPUCTUKA [TPUMEPHOI PABOYEN ITPOT'PAMMBbI
OBILEOBPA30BATEJILHON JUCIUIIIVHBI

1.1.  Mecro JMCIMIUIMHBL B CTPYKType  OCHOBHOH  MPO(eCcCHOHATBHOI
00pa3oBaTeNbHON IPOTPAMMBI

OoOmeoOpa3oBaTenbHas  JAUCHUIUIMHA ~ «XUMHS»  SBISETCS  00S3aTENhbHOW  YacCThIO
001eoOpazoBaTesbHOTO MUKJIA oOpa3zoBarenbHOl porpammbl CITO B coorBercTBUM ¢ PI'OC 1o
st cnermanbHocT 38.02.03 OneparnmonHasi AESITEIbHOCTD B JIOTHCTUKE

1.2. llenu u naaHupyeMble pe3yJIbTaThl OCBOCHUS AUCIUILINHBL:

12.1. Ileanb o0meodpa3zoBaTeJJbHON TUCIIHIIMHBI

Henp muctumiunHbl « XUMUDY: CPOPMHUPOBATH Y 00yUYAIOMIMXCS 3HAHHUS M YMEHUS B 00J1aCTH
A3bIKa, HABBIKU MX MPUMEHEHUS B IPAKTUUECKON MPOPecCHOHATBHOMN e TeTbHOCTH.

1.2.2. Tlnanupyembie pe3ysbTaThl OCBOCHHUS 0011e00pa30BaTeIbHON JUCIUIUIMHBI B COOTBETCTBHH C
®dI'OC CIIO u va ocHoBe PI'OC COO

Oco0oe 3HaueHue nUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK u T1K.



1.1.1. TInanupyemsbie pe3yiabTaThl OCBOEHUS 001e00pa3oBaTebHOM qucuuiuinHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe

dIroc Coo
Kon u [Tnanupyemple pe3ysIbTaThl OCBOCHHS
HaMMCHOBaHHUE IUCIATUIHHEI
(hopMHUpPYyEMBIX
KOMIIETEHIIAI Oo6mue JlMCLMIUIMHADPH
IS
OK 01. B gacTn Tpy10BOro BOCIUTAHUS: - BIQJACTh CHCTEMOM XUMHYECKMX 3HAHHH, KOTOpas BKJIKOYACT:
Bri6upats - TOTOBHOCTb K TpyAy, OCO3HAHMC OCHOBOIIOJIATAkOIIME OHATUS (XUMUYECKHUIA DJIEMEHT, aTOM, 3JIEKTPOHHAs
CIIOCOOBI [IEHHOCTH MAacTEepPCTBa, TPYI0JIIO0HE; obomouka aroma, S-, P-, O-dI€KTpOHHBIE OpOHMTAIM AaTOMOB, HOH,
pElICHUS 33134 COTOBHOCTE K  aKTUBHOM JeATeNbHOCTH| MOJIEKYNa, BaI€HTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTEHICHb OKUCIICHUS,
Hg;&iizﬂozliianOH e XHOIOIHIECKO - counanpHoji| XMMIYCCKAs  CBA3b, MOIb, MOJSPHAS ~MACcCa, MOISIPHBI 00BeM,
I HATPABIICHHOCTH, CIOCOBHOCTD WHHIMHpOBATH,| Y /ICPOMHBIH - CKener, qoyEIKHHOHaJILHaﬂ rpynma, paaukall, U30MEpHs,
HOPUMCHUTECIIBHO HM30MEPBI, TOMOJIOTUYECKUU Psill, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOA- U
[TAHHUPOBATH u CaMOCTOSTENIHHO
K pa3JIMYHBIX ) a30TCOJCpIKAIINE COCAUHCHUS, OWOJOTHYCCKH aKTHUBHBIC BEIIECTBA
KOHTEKCTaM BBITIOJIHATE TAKYIO NCATCIBHOCTD, (yraeBofibl, KUPHL, OENKH), MOHOMEp, HOIMMEpP, CTPYKTYpHOE 3BEHO,
- HMHTCPEC K PasuYHEIM cepam| pLICOKOMONEKYISPHBIC COCAMHEHHS, KPHCTAIINYECKAs PEIICTKA, THITI

podeccnoHanbHOM 1eATeNbHOCTH,

OBtasieHne YHUBEPCAIbHBIMU YUCOHBIMU
MMO3HABATEILHBIMH JCHCTBUSIMU:

) 0a30BBIC JIOTUYECKHE ACHCTBHSL:

CaMOCTOSITETLHO (bopMyIHpoBaTh
AKTYyaJIM3HpOBaTh MPOOJIEMy, pacCMaTpHBaTh €¢
BCECTOPOHHE;

u YCTaHaBJ'H/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK

WIIH

OCHOBAaHU A JJISL CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaHI/II/I
0000IIECHMS;

OTIPEIENIATh IENH  JeATEILHOCTH, 3a/1aBaTh

MapaMETPbl U KPUTCPHUU UX JOCTUIKCHUSA
BLISABJISITH 3dKOHOMCPHOCTU U ITPOTHBOPCUU B

ACCMATPUBACMBIX SIBJICHUSAX

XUMHYECKUX pPEaKIUH (OKUCIUTEIbHO- BOCCTAHOBUTENbHbBIE, 3K30-U
SHAOTEPMHUUYECKHE, PEAKIIUM MOHHOTO OOMEHa), pacTBOp, JIEKTPOJIUTHI,

HEIJIEKTPOJIUTBI,  IEKTPOJIUTHYECKAs  JUCCOLMALNS,  OKHUCIMTEIb,
BOCCTAHOBUTENb, CKOPOCTb  XMMHYECKOM  PEAaKLHUH, XHUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHUS XUMHUYECKOIO CTPOEHUs

oprannueckux BemiectB A.M. BytiepoBa, Teopusi 3JI€KTPOIUTHYECKOM
auccounanuu, nepuoguyeckud 3akoH .M. MeHnneneeBa, 3aKoH
COXpaHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHI S3BIK XUMUH,
(hakTOMIOTHUECKNE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHUU U
Oe3omacHoM HCII0JIb30BaHUN BaOKHEHUIITIX HEOPTaHNUYCCKUX u
OpPraHU4YC€CKUX BECIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTHU YECIIOBEKA,
- YMETh BBIABIIATH XApPAKTCPHBIC MPU3HAKW WM B3aWMOCBA3b HW3YUYCHHBIX
MOHSATUNA, TPUMEHATH COOTBETCTBYIOLME TMOHATHUS TMPU OINUCAHUE
CTPOEHUS 1 CBOMCTB




- BHOCUTh  KOPPEKTHUBBI B JICATEIILHOCTH,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IEJISX,
OLICHUBATh PUCKH MOCIIECICTBUI NEATEILHOCTH,
- pa3BUBATH KPEATHBHOE MBINUICHHUE TP PEIICHUN
KU3HEHHBIX TIPOOIIeM
6) 6a3oBBIE HCCIIEIOBATEIBCKUE CHCTBUS:
- BJIQJIETh HABBIKAMH Y4eOHO-HCCIE0BATEIbCKOM
u INPOCKTHOH  JIEATEILHOCTH, HaBBIKAMHU
paspetneHus rnpooiuem;
- BBUIBJIATh TNPUYMHHO-CIICJCTBEHHBIC CBSI3U H
aKTyaJM3UpOBaTh 3a/1avy, BBIIBUTATh THIIOTE3Y €€
pelIeHHUS, HAXOJ/IUTh apryMEHThI ISt
JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHI, 3a/1aBaTh
napameTpbl ¥ KPUTEPUU PEIICHUS;
- aHAJIM3HPOBATH TOJYYCHHBIC B XOJIC PEIICHUS
3aJ]auyu  Pe3yJIbTaThl, KPUTHYECKU OIECHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX
- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U
MPAKTHUYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;
- yYMeTh UWHTErpUpOBaTh 3HAHUS U3

Pa3HBIX MIPEeIMETHBIX 00J1acTel;
- BBIJIBUTATh HOBBIC HJICH, NTPE/JIaraTh
OpPUTHHAIILHBIE MTOIX0/IE U PEIICHNUS;
- CITIOCOOHOCTD UX HUCIIOJIb30BAHUS B

MMO3HABaTEILHOM 1 COIlHAIbHOMN IMPAKTHUKE

HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB U HUX NPEBPAICHMI; BBIABIATH
B3aMMOCBSA3b XUMUYECKUX 3HAHUM C TOHATUSAMH U IIPEICTABICHUSIMH APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeThb WCHOJb30BaTh HAWMEHOBAHHUS  XUMHUYECKUX  COEIMHEHUM
MEXKIYHAPOAHOIO COK3a TEOPETUYECKOM H NPUKIAAHOW XUMHUH U
TPUBUAJIbHBIC HA3BAaHUS BAXKHEUIIIUX BEIIECTB (3TUIICH, alleTUIICH, MJIMIICPUH,
¢denon, dQopmanbaeru, yKCycHas KHCIOTa, TJIWIUH, YyrapHbId ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TallleHas U3BECTh, HEralleHasl U3BECTh, MUThEBAs
colla M JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKHMX W OPraHUYeCKHX
BEIICCTB, YPABHCHHS XUMUYCCKUX pEaKIUd, OOBSICHATH MX CMBICI;
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3alUCSIMU YPAaBHEHUN XUMHUYECKUX
pEaKLHii;

- yMeTh yCTaHaBJIMBATh IMPUHAIC)KHOCTh W3YYCHHBIX HEOPTaHUYECKUX H
OpraHWYEeCKHUX BEIIECTB K OIMPEICICHHBIC KiaccaM W TpyIIaM COCIUHECHHM,
XapaKTEepU30BaTh MX COCTaB M BAXKHEUIIHME CBOMCTBA; OMPEICISATH BUIBI
XUMUYECKUX CBs3ed (KOBaJIeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
THUIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKHE
peakuuu;

- chopmupoBaTh TOPEACTABICHUA: O XHUMHYECKOH  COCTaBISIOLIECH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpa, POJU XUMHUU B IO3HAHMS SIBJICHUU
opuponbl, B (HOPMHPOBAHHHM MBIIUIEHUS UM KYJIbTypbl JHUYHOCTH, €€
(yHKIIMOHATTEHOM TPaMOTHOCTH, HEOOXOAUMOM TSI pelIeHrs TPAKTHUYECKUX
3a/1a4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
IIPUPOIHOMU Ccpelie;

- YMeThb TPOBOJMUTH PAacueThl MO XUMHUYECKHUM (QopMylaM U YpaBHEHHIM
XUMHYECKUX  pEaKIuid ¢  HCIONb30BaHWEM  (U3MYECKUX  BEJIHYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; WCIOIb30BATh
CHUCTEMHBIE XMMHUYECKHUE 3HAHUS JJI1 NPUHATHS PEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM




OK 02.
lcrionbs30BatTh
COBPEMEHHBIC
CpeacTBa
MOWCKa,
aHaln3a u
MHTEPIIPETAIHS
nHpOpManuu u
MH(pOpPMaIMOHHBI
TEXHOJIOTUU
ISt
BEBITIOJTHCHHS
3aaq
npodeccruoHaib
HOU

e TeTbHOCTH

B o6siacTu 1IeHHOCTH HAYYHOTO TIO3HAHUS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHs HAyKH W OOLIECTBEHHOW MPaKTUKH,
OCHOBaHHOT'O Ha Jajore KyJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHHME CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpUICHCTBOBAHUE A3bIKOBOM M YUTATEIbCKOU
KYJbTYpbI KaK CPEJICTBA B3aUMOJACIHCTBUSA MEKTY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HAHME IICHHOCTH HAYYHOM [EATEIbHOCTH,
FOTOBHOCTb  OCYLIECTBJIATH  NPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JCATCIBHOCTD
UHJUBUIyaJIbHO

U B IPYIIIIE;

Osnanenue YHUBEpCAIbHBIMHU y4eOHBIMU

[103HABATEIbHBIMU JAEHCTBUAMU:

B) pabota ¢ uHpOpMaIIHEHi:

- BJIaJIeTh HaBbIKaMM MOJTyYeHHs HH(POpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSITEILHO
OCYIIECTBIISATH IOUCK, aHAIN3, CHCTEMaTU3aLlUIO U
MHTEpIpeTanys UHGOpMaLUK pa3IMYHbIX BUIOB U
(bopM NpesICTaBIeHHs; CO3aBaTh TEKCTHI B
pa3IuYHBIX (QopMaTax € Y4YETOM Ha3HAYCHUS
nHpOpMallMM U LEJIEBOM ayIuTOpUH, BBIOMpast

- yMeTb IUIaHUPOBaTb U  BBIIOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHusT OPraHWYECKUX BELIECTB IIPpU HArPEBaHMUM, IIOJIYyUYEHHUE
ATWJIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIUU Ha aJbIETUbI,
KpaxMaJl, YKCYCHYIO KHCJIOTYy; JeHaTypaluus O€JIKOB IpU HarpeBaHuw,
L[BETHbIC pPEaKLUU OCJIKOB; MPOBOAUTh PEAKIMH HMOHHOIO OOMeHa,
OIpeNeNATh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha Cyib(ar-,
KapOOHAaT- M  XJIOpUA-aHHOHBI, HAa KATHOH AaMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3anauu 1o TemMaMm "Metamisl" u "Hemeramnsl") B
COOTBETCTBUHU C TPAaBWJIAMH TEXHUKH OE30MACHOCTH IPH OOpAIICHUU C
BEIlECTBaMH M J1a0OpaTOpHBIE 000pPYJOBAaHHEM; HPEACTABIATH PE3YJIbTaThI
XMUMHYECKOTO SKCIIEPUMEHTA B (hOpME 3aIHMCH yPAaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyJIMpOBaTh BHIBOJII HA OCHOBE 3TUX PE3YJIbTATOB,;

- YMEeTb aHAJU3UPOBaTh XMMHUYECKYI0 HMH(DOpPMAIUIO, MOJyYaeMyl U3
pa3HbIX MCTOYHUKOB (CpPEeICTB MaccoBOi MH(popmauuu, cetb MHTepHeT u

apyrue);

- BIAJETh OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHHMS BEIIECTB U
XUMUYECKUX  fABJICHMM  (HAONIOJEeHHe,  U3MEPEHHE,  DKCIEPUMEHT,
MOJICJIMPOBAHUE);

yMETh MPOBOJAUTH pacyeTbl MO XUMHYECKHMM (GOpMyJaM M YpaBHEHUSIM
XUMHNYCECKUX peaKuHﬁ Cc HUCIIOJIB30BaAHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
XapaKTepU3yIOIIKX BEIIeCTBA ¢ KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJlbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JId IPUHATUA pGHIGHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




ONTUMAIIBHYIO (hOpMY MIPEICTABICHUS U
BU3yaJIM3alluu,

- OIICHUBAaTh  JIOCTOBEPHOCThH, JETUTUMHOCTh
uHpOpMalUK, €€ COOTBETCTBUE TIPABOBBIM U
MOpPaJIbHO-3THYECKUM HOPHAM;

- UCIIOJIb30BATh cpezcTBa HHPOPMAIMOHHBIX
UHTEpIpeTaiys HHGOPMAILIUHU Pa3InUHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

- Cco3[aBaTh TEKCTHI B Pa3IMuYHBIX (opMaTax ¢
y4eTOM Ha3Ha4YeHHs WH(QOpPMAU U LEJIEBOi
ayJIMTOPUH, BBIOMpAs ONTHMAIBHYIO  (GopMy
MPEACTABIECHUS U

BU3yaJIM3alluu,
- OLICHUBAThb JOCTOBCPHOCTD,
JICTUTUMHOCTbD

uHpOpMalUK, €€ COOTBETCTBUE TIPABOBBIM U
MOPAIBHO-ITUYECKUM HOPHAM;
- UCTOJIb30BaTh  CPEACTBa MH(OPMAIIMOHHBIX U

KOMMYHHKAIITUOHHBIX TEXHOJIOT UM B pCIICHUU
KOTHETUBHBIX W KOMMYHHUIIMOHHBIX

OpraHM3allMOHHBIX  3aJad €  COOJIIOJIEHUEM
TpeOOBaHUM HIPrOHOUHKHU, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pPeCypcocOepexeHus, TMPaBOBBIX W

ATHUYECKUX HOpPM, HOpa HH(POPMAIIMOHHOM
0€e30MMacHOCTH; - BIaJETh HaBLIKAMH
pacro3HaBaHWsI U 3aMUTHI HH(OPMAITUH,
MH(OPMAIIMOHHON OE30MaCHOCTH.




OK 04.

S dexTnBHO
B3aUHOJICUCTBO
BaTh 1 paboTaTh
B KOJUICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEJILHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCJIeIOBATEIbCKOM,
MIPOEKTHON M COLUATILHOM JESITENbHOCTH;
OBnageHue yHUBEpCAIbHBIMA KOMMYHUKATHBHBIMU
JEUCTBUSAMMU:
6) coBMeCTHAas IeATEIILHOCTB:
- IOHMMAThb M MHCIOJNb30BaTb IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHON paboThI;
- IPUHUAMATHh LEIUM COBMECTHOMN

NeSATEIbHOCTH, OPTAaHU30BBIBATh U
KOOPJIMHHUPOBATh JIEUCTBUSA 11O €€
JOCTH>KEHUS: COCTAaBJIITh  IUIAH  JCHCTBUH,
pacnpenensaTh pojau ¢ y4eTOM MHEHUN yYaCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,
- KOOPJIMHUPOBATH U BBITIOJIHATH pPaboTy B
YCIOBHSIX
peabHOTO, BUPTYaIbHOTO ¥ KOMOMHHUPOBAHHOTO
B3aUMOJCICTBUS;
- OCYIIECTBJIATh TIO3UTUBHOE CTPATETMYECKOE
MOBEJICHUE B PA3JIMYHBIX  CUTYalUsX, IPOSBIISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM
OBnazieHue YHHBEPCAIBHBIMU  PETYJISATUBHBIMU
JEACTBUSAMMU:
I') IpUHATHE ce0sl U APYTHUX JIIOJIeH:
- MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX JIFOACH
IIPY aHAJIN3€ Pe3yIbTaTOB JAESTENbHOCTH;
- IPYU3HABaTh CBOE MPaBO U MPABO APYTUX JIIOAEH
Ha
OIIIMOKH,
- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3ULINH
JPYroro 4ejoBeKa;

- YMETb IJIAHUPOBATH U BBIIOJIHATE XMMUUECKUN IKCIIEPUMEHT
(npeBpallieHUsl OpraHUYECKUX BEIIECTB [IPU HArPEBaHUH, IIOJyUYE€HUE STUIICHA
U U3Y4YEHHUE €r0
CBOMCTB, KAU€CTBEHHBIEC PEAKLIUU HA AJIbJETUbl, KpaxMall, YKCYCHYIO
KHCIIOTY;
JieHaTypalusi OeJIKOB IIPU HarpEeBaHUM, LIBETHbBIE PEAKIIMU OEIIKOB; IPOBOANUTh
peakIMu HWOHHOTO OOMEHa, OIpENeNATh Cpedy BOTHBIX PacTBOPOB,
Ka4eCTBEHHBIE PEaKINK Ha Cysb(dar-, KapOoHAT- U XJIOPUA-aHHUOHBI, HA
KaTHOH
aMMOHHS; pelIaTh HKCIIEPUMEHTAJIbHBIE 3a]a4l 110 TeMaM "Meraisl" u
"HemeTaibl") B COOTBETCTBUH C IIPaBUIIaAMU TEXHUKU O€30MIACHOCTH ITPU
oOpallleHuH C BEIeCTBaMU U JIabopaTOpHbIe 000pyA0BaHUEM; IPEICTABIISTD
pe3yabTaThl XMMHYECKOTO OJKCIepuMeHTa B (opme 3ammcu
ypaBHEHU COOTBETCTBYIOIIUX peaKLUi U GOpMYJINPOBATH
BBIBO/IbI HA OCHOBE 3THX
pe3yIbTATOB




OK 07.
ConeiicTBOBaThH
COXPaHCHHIO
OKpYKaroleun
Cpepl,
pecypcocoepex
CHHUIO,
[IPUMCHSI T
3HaHUS 00
M3MCHCHHUU
KITMMara,
[IPUHIUITHI
OepEeKINBOTO
[TPOU3BOJICTBA,
B PEKTHBHO
IeiCTBOBAThH B
YpE3BBIYANHBIX
CUTYyaIHsIX

B 001acti 3K010ru4ecKoro BOCHUTAHUS:

- chopMHPOBAHHOCTH 3KOJOTUYECKOU KYIBTYPBI,

MMOHUMaHUE BIIMSHUA COLIMATbHO-DKOHOMHYECKUX

IPOLIECCOB  HAa  COCTOSIHME  HPUPOJHONM U

COLIMATILHOW  Cpeflbl, OCO3HaHHe TJ100aIbHOIrO

XapakTepa 3KOJOrHYECKUX Ipodiem;

- IUIAHUPOBAHHUE U OCYILECTBJIECHUE JCHUCTBUI B

OKpY’)KaIOIIeW cpeae Ha OCHOBE 3HaHUA LeJei

YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX Bpe]|

OKpYKaroIleH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE

AKOJIOTMYECKHUE TTOCIEACTBUS MPEINPUHUMAEMbIX

JIEMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpEHUE ONbITA ACATEIbHOCTH
3KOJIOTUYECKOU

HaIpaBJIECHHOCTH;

- OBJIa/ICHHE HAaBbIKAaMU Y4eOHO-

HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMATIBHON

JEATEIbHOCTH;

- chopmupoBaTh TPEICTABICHHUS: O XUMHYECKOH  COCTaBISIOMIEH
eCTeCTBeHHOHaquOfI KapTUHBI MHUpaA, pPOJIM XMMHUHU B IIO3HAHUH SIBJIEHUU
opuponbl, B (OPMHPOBAHUM MBIIUICHUS M KYJIbTYypbl JIUYHOCTH, €€
(yHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOAUMOM JUIsl pelIeHrs TPAKTHUYECKUX
3a/1a4 U HKOJIOTMYECKd OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
IPUPOJIHOIL cperie;

- yMeTh COOJIOATh MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOW NEATENBHOCTH B ILIENSAX COXPAHEHUS CBOETO 3I0POBbS U
OKpYXKaroliei MPUPOAHON Cpelbl; YUYUTHIBATh OMACHOCTb BO3JIECHCTBUS Ha
KUBBIE OPraHU3MbI OIPENEICHHBIX BELIECTB, MOHUMAasl CMBICT IOKa3aTens
npeenbHON JOMYyCTUMON KOHIIEHTPAIHH
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2. CTPYKTYPA U COJEPXXAHUE OBIIEOEPA30BATEJIbHOM JUCILUATIIMHBI « XUMUST»

2.1. O0beM DUCHUIUIMHBI U BUIBI y4eOHOU PabOTHI

Bun yuebHoli paboThl O0beM B yacax

O6Bem 00pa3oBaTeNbHOM MPOrPaMMBI TUCIUILTHHBI 78

B T.4.

OcHoBHOE coziepkaHue 70

BT. Y.

TEOpeTHIEeCKOe 00yICHHE 24

NPaKTUYCCKUE 3aHATHS 36

nabopaToOpHBIC 3aHATHS 10

KouTponbHbie paboThl 6

[MpodeccnonabHO-OPHUEHTHPOBAHHOE COJIEpIKAHUE (COIepIKaHNe 6

MPUKIIATHOTO MOIYJIS)

BT. Y.

TeopeTuyeckoe o0ydyeHue 2
4

MIPAKTUYECKHUE 3aHATH

[TpomexyTouHas aTTecTanus (3a4eT) 2
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2.2. Temaruueckuil TUIaH U COACPIKAHUE TUCITUTITUHBI

HaumenoBanue Conepxanne yaeOHOro MaTepuaia (OCHOBHOE U MPOPECCHOHATHHO-OPUEHTHPOBAHHOE), O6LeM TACOB dbopMupyemebie
pa3zesioB U TeM nabopaTopHbIe U MPAKTUYECKUE 3aHATHS, IPUKIAJTHON MOTYIIb KOMIIETEHIINH
1 2 4
76
OcHoBHOE coJiep kaHne 70
Pazgen 1. OCHOBBI CTpOCHUS BEIECTBA
8
6
Tema 1.1. OCHOBHOE COJIepKAHHE OK
Crpoenne aToMOB | Tegperuyeckoe 06yUeHHe 2 01
XUMHYECKHX - -
CoBpeMeHHasi MoAelb CTpoeHus atoma. CHMBOJWYECKUM S3bIK XUMHUU. XHUMHUYECKHH 3JIEMEHT.
SJICMCHTOB 1 OnekTpoHHas KoH(puUrypanus aroma. Kimaccubukanus XAMHYECKUX JJIEMEHTOB (s-, P-, O-31eMeHTHI).
lipupoaa BanentHeie JJIEKTPOHBI. BanentHoCTb. DneKTpoHHas NpuUpoJa  XUMHUYECKOU CBSI3H. 2
XUMUYECKON DIIEKTPOOTPULIATEIILHOCTb.
CBSI3U
[IpakTrueckue 3aHgATHS 2
NelPemienrie 3ajaHuii Ha MCHOJIB30BAHME XMMHUYECKONM CHMBOJMKM M Ha3BaHUN HEOPraHUYECKHUX 2
COeTMHEHNN
Ne2 [IpakTrueckue 3aaHus Ha YCTAHOBJICHUE CBSI3M MEXK]Iy CTPOEHHE aTOMOB XUMHUYECKHUX 2JIEMEHTOB 2
Y NIEPUOIUYECKUM U3MEHEHHEM CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COEUHEHUN B COOTBETCTBUU C
nosjokeHueM [leproinueckoil CUCTEMBI.
Tema 1.2. OCHOBHOE COIEPKAHKE 2 OK
Ileprommecknit [TpakTuueckue 3aHsATHS 2 01
3aKOH U Ta0JmIa 2 OK 02

J.. MenneneeBa

Ne3 [Tepuoanyeckas cucrema xumudeckux 3seMmeHToB [[.1. MenneneeBa. @u3M4eCKHil CMBICIT
[Tepuonnueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
DIIEMEHTOB, O0pa3yeMbIX MMM TPOCTBHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C TOJIOXKEHUEM

XUMHUYCCKOI'O
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sneMenta B Ilepuonnueckoit  cuctemMe. MHPOBO33pPEHUECKOE M HAyYHOE  3HAYCHHUE
[Tepuonuueckoro 3akona .M. MenneneeBa. Ilporno3er JI.11. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB. PellieHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJlaHuid Ha
XapaKTEPHU3alUI0 XUMHUYECKHX OJJIEMEHTOB «MeTraummueckue / HEMETaUIMYECKHe CBOWCTBA,
AJIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM CTPOCHUEM
U IIOJIOXKEHUEM B IIEPUOJIMYECKON CHUCTeMe XUMHUYecKuX aemeHToB J[.M1. MenneneeBa»

Paznen 2 4
XuMrueckas CBs3b
Tema 2.1 OCHOBHOE COJIep)KaHHE 4
Buasl XUMHYECKUX 2
. Teopernueckoe oOyueHne
CBsA3EH - - >
Buapl xumudeckux cBs3eil. DIEKTPOHHO-sIEPHOE B3auMoeiicTBue aToMoB. KoBaneHTHas
XUMHYECKast CBS3b (OOMECHHBIN M IOHOPHO aKIENITOPHBIA MEXaHU3MbI 00pa30BaHMUS KOBAICHTHOM
cBsi3u), MloHHas xumuueckas cBsa3b, MeTamindyeckas XuMU4eckas cBsizb, Bogopoanas xumMuyeckas
CBS3b MEX- U BHYTpUMOJIEeKyIsipHast). [Iporiecc o6pazoBanue. CxeMbl H300paKEHUSI XUMUUYECKHUX
CBsI3eM
[IpakTHyecKue 3aHsATHS
Ne4 Perienust 3a1aHuil IO ONPEENIEHUIO BUIa XUMUYECKOU CBA3U 2
Paznen 3. 12
XuMHUYeCcKue
peakin
6
Tema 3.1. OcHOBHOE coJiepKaHue OK 01
Tyl TeopeTuyeckoe 00ydeHHe 2
XUMUYECKUX Kiaccudukanuss 1 TUIBI XUMAYECKUX PEaKIMi ¢ ydacTHEM HeopraHudeckux BemiecTB. CocTaBiieHHE
peaxkuuit YPaBHEHUU pPEaKIil COCAMHEHUS, PA3I0KEHUS, 3aMEIIIEHUSI, HOHHOTO OOMeHa. YpaBHEHHS OKHCICHUS-
BoccTaHOBJIeHUs. CreneHb okucieHus. OKUCIUTETh U BOCCTaHOBHUTENb. COCTaBlieHWe W ypaBHUBaHHUE 2
OKHUCITUTETFHO-BOCCTAHOBUTENIFHBIX ~ PEaKIIUi METOJOM dJEKTPOHHOTO Oamanca. OKHUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKUMU B TMPUPOJE, MPOU3BOJCTBEHHBIX IMPOLECCAX M IKUZHEACSITEIBHOCTU
OpTaHU3MOB
[IpakTrueckue 3aHATHS 4

Ne5 Pemenns 3aJlaHUi Ha OMpCACIICHUEC TUIIOB XUMHUYCCKUX peaKuHﬁ, YpPaBHUBAHUC XUMHNYCCKUX

peakuuii. KoadduumeHrsi.
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Ne6 KosnuecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PacyueThl
[I0 YPaBHEHUSIM XMMHUYECKMX peakuuidl. Moyib Kak €lIMHHUIAa KOJMYECTBa BellecTBa. MolsipHas macca.

3aKOHBI COXpaHEHUsl Macchl M dHepruu. 3akoH ABoraapo. MousipHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra30B. Pacyersl mo ypaBHEHHSM XUMHYECKHX PEAKIMH C MCIOIb30BAHUEM MaccChl, 00bemMa

(HOpMaJIbHBIE YCIIOBUS) Ia30B, KOJIMYECTBA BEILIECTBA
Tema 3.2. OCHOBHOE COJIep>KaHNE : 0K 01
OIEKTPOIMTHYECKR| TeopeTrueckoe 0byHUeH e 2 OF 04
1 AUCCOLMALIMSL.
WoHHEBIH 06MeH Teopust snekTpoauTUyYecKol aucconnanuu. MOHBI. DIIEKTPOIHUTHI, HEAIEKTPOIUTHL. Peakium HOHHOTO

oOMeHa. CocTaBieHHE peaklUii MOHHOro OOMEHa IyTEM COCTaBJICHHS MX IOJHBIX U COKPALICHHBIX 2

MOHHBIX YpaBHEeHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3a/1aHus Ha COCTaBICHUE HOHHBIX PEaKIIUi

JlaGopaTopHble 3aHITHS 2

UlaGopaTopnas padota Nel “THmbl XUMUYECKUX PEAKIIANA.

MccnenoBanue THUMOB (110 COCTaBY M KOJIMYECTBY MCXOJHBIX M O0pa3yIOIUXCSl BEUIECTB) U MPU3HAKOB 2

XMMHUYECKHX peakuuil. [IpoBeneHne peakuuit MOHHOro oOMeHa, OnpeieleHue Cpeibl BOJHBIX PacTBOPOB.

3amaHns Ha COCTABICHUE MOHHBIX PEaKIHA
KonTponbHas CTpoeHMe BellecTBa U XUMUYECKHUE PeaKiuu 2

abora 1

Paznen 4. CTpoeHue U CBOICTBA HEOPTaHUYECKUX BEIECTB 14
Tema 4.1. OCHOBHOE coaepKaHUE 4 0K 01
Knacenduraums, | Tegperpueckoe obyuenme 2 OK 02
HOMCHIIATYPA M MpenMer HeopraHMYeCKOH XUMHH. Knaccudukanus HeopraHuyeckux BelecTB. IIpocTele U CIIOKHBIE
CTpOEHHE pel p p p
N BeriecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIMIECTB (OKCHIBI, THIPOKCHIBI, KUCIIOTHI, COJIN). B3auMocBsi3H,

HEOPraHMYECKUX BEIeCTB. ArperatHble COCTOSHHUS BemiecTBa. Kpucramnnueckue U  amMopgHbIE
BeHICCTR BeliecTBa. THITBI KPUCTAJUIMYECKHX PEHICTOK (aToOMHas, MOJIEKYJISIpHAs, WOHHAs, METaJUTHYecKas). 2

3aBUCUMOCTh (DU3MYECKHX CBOWCTB BEIIECTBA OT THUIA KPHCTAUIMYECKOM pemeTKu. 3aBUCHUMOCTb

XUMHAYECKONH aKTHBHOCTH BEHIECTB OT BHJA XWMHUYECKOH CBS3M M THITA KPUCTAIUTMYECKOW PEIIETKH.

[TpryrHBI MHOTOOOpa3Hsl BEIIECTB

[TpakTiueckue 3aHATHS 2
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Ne7 HomeHknaTypa HEOPraHMYECKHMX BEIIECTB: HAa3BaHUE BEIIECTBA MCXOIS M3 HX XUMHYECKOMH
(hOpMYJIBI UM COCTABIICHUE XUMHYECKON (DOPMYIIBI HCXO/I M3 HAa3BaHMS BEIECTBA MO MEXITyHAPOIHOM
(MIOTTAK) mnm TpuBHaIbHONW HOMEHKIIATYPE.

Pemenne mnpakTuueckux 3amaHUil MO KiIaccH(PHUKAIMK, HOMEHKJIATYpE U XUMHUYECKUM (opMyrnam

HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB. 2
Hcrounnku xumudeckod mHGopMauu (CpeacTs MaccoBoid mHGoOpMaluu, cetb VHTEpHET U JApyTHe).
[Tonck nHGOpMAIMK 110 HA3BaHUSAM, UIECHTU(UKATOPAM, CTPYKTYPHBIM opMysiaMm
6]
Tema 4.2. OcCHOBHOE COJIep)KaHNe OK 01
®usuko- Teoperudeckoe 00y4eHre 4 OK 02
XUMHYECKHE
cBOMCTRA Oxcunpl. OcHoBanus U aM(OTEpHBIE TUAPOOKCUABI XHMHUECKHe cBOicTBa. CrocoObl MONTYyYEeHHUS.
HeOpraHHYECKHUX 3HAYCHHE OKCHIOB B MPHUPOJEC M >KU3HEIACATEILHOCTH 4YeJOBEKa W OopraHu3MoB. Kopposus mMeTaiios: 2
BEIECTB BHJIBI KOPPO3HH, CITOCOOBI 3aIITUTHI METAJIJIOB OT KOPPO3HH
Kucnotsl, conu. 2
[IpakTrueckue 3aHATHS 2
Ne8 CocraBneHune ypaBHEHUN XMMHUECKHX PEAKIU C y4acTHEM MPOCTHIX U CIOKHBIX HEOPraHHYECKUX|
BEILIECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB META/NIOB, HEMETAJIOB M aM(OTEPHBIX DSJIEMEHTOB;
HEOPTraHMYECKUX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCHAOB; HEOPTraHMYECKUX COJIEH, 2
XapaKTePU3YIONINX HX CBOMCTBAa. PelieHWe MpakTUKO-OPUEHTHUPOBAHHBIX TECOPETHUYCCKHUX 3aJaHUN HA
CBOICTBA, COCTaB, MOJIyYeHHE M OE30MaCHOE MCIOJIB30BaHNE BAKHEHIIINX HEOPraHUYECKHX BEIIECTB B
OBITY M IPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA
Tema 4.3. OcHOBHOE CcOJIep KaHNe 2 OK 01
Wnentudukanus |JlaGopaTopHble 3aHATHS 2 OK 02
HCOPTraHMICCKUX JlaboparopHas pabota Ne2 «nenTudukamms HeOpraHMIECKUX BEIIECTBY. OK 04
BemecTs Pemenne sKCrepUMEHTAIBHBIX 33/7a4 MO XUMHUYECKUM CBOHCTBAM METaUIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO U TIOJYYECHHS COSTMHEHUI METAJIIOB M HEMETAJIJIOB. 2
NnenTudukanus HEOPraHWYECKUX BEMIECTB C HCIOJB30BAaHUEM HX (U3HKO-XUMHUYECKHX CBOKCTB,
XapaKTePHBIX KAYECTBEHHBIX PEAKIUH.
KonTposbHas CBolicTBa HEOPTAaHUYECKUX BEILIECTB 2 OK 01
pabora 2
Paznen 5. CTpoeHue U CBOWCTBAa OPraHMYECKUX BEIIECTB 24
Tema 5.1. OCHOBHOE COJIepKaHue OK 01
Knaccupuranus, Teopernueckoe oOydeHue 2
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CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

[TosiBieHUE 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenmeT oprannyeckoit xumuu. MecTo u
3HAQUYE€HHE OPTaHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COCIMHEHHSI ATOMOB B MOJIEKYJIE COTIACHO UX BAJIEHTHOCTH.
OcHOBHBIE TIOJIO’KEHUS TEOPUH XUMUYECKOI'O CTPOEHUS OpraHnyeckux coennHenuii A.M. bytieposa.
VYriiepoHbIi CKeJIeT OPraHNnYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMUYECKOIO
CTPOEHHUSI MOJIEKYI.

H3omepust u ©u30MepHI.

[onsarue o pyHkunonansHO# rpynmne. Paaukan. [TpuHiune! KinaccupuKauu OpraHuaecKux
COCIUHEHUN.

MextyHapoiHass HOMEHKJIATypa U IPUHLIUITBI HOMEHKJIATYphl OpraHndeckux coenuuenuit. [loustue 06
A30TCOJEPIKAIINX COSTMHEHHIX, OMOJIOrHUECKH aKTUBHBIX BellecTBax (YIJeBojax, skupax, 0enkax u
JIp.), BBICOKOMOJICKYJIIPHBIX COEAMHEHUSX (MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

HpaKTI/I‘{CCKHe 3aHATHUA

Ne9 Homenkiarypa OPraHU4YeCKUX COCIMHEHUI

KJIACCOB (HachIIIEHHBIE, HEHACBHIIIICHHbIE
YTIIEBOIOPOABI, CITUPTHI, (PEHOIIBI, aTbJACTH/IbI, KETOHBI, KAPOOHOBBIC KHCIOTHI U JIP.)
CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYJT OpraHUYECKHUX BEIIECTB OTAEIbHBIX

KJIACCOB, UCIOJIb3YSl UX HA3BaHMSI 110 CUCTEMAaTUYECKON U TPUBHAJIbLHOM HOMEHKIAType (3TUJIEH,
aleTUJICH, ITTULEPYH,

¢benon, popmanbaeru, yKCycHas KUCI0Ta, IUIMH). Pacyetsl npocteiimeit popmyiibl opranndeckoi
MOJIEKYJIbl, HCXOJISl U3 2JIEMEHTHOI'O COCTaBa

OTACIBHBIX
H apOMATHUUYCCKHUC

Tema 5.2.
CBolicTBa
OpPTaHHYECKUX
COETUHEHNI

OcHOBHOE coJiep)KaHue

12

TeOpeTI/I‘ICCKOG O6y‘lCHI/Ie

OU3NKO-XUMHUYECKUE CBOMCTBA OPTaHMUECKUX COSAMHEHMI OT/IETIBHBIX KJIacCOB (OCOOEHHOCTH
KJIacCU(pUKAIMU 1 HOMEHKIIATYphl BHYTPH KJlacca; TOMOJOTHYECKHM psia U 001as hopMyIia; U30Mepus;
(bu3HYeCcKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIOCOOBI IMMOJTYUCHHUS):

OK 01
OK 02
OK 04

HpaKTI/ILIeCKI/IC 3aHATUA

Nel0 mpenenbpHBIE YTIAECBOAOPOABI (ATKaHBI U IUKIIOATKAHbI). ['OpeHre MeTaHa KaK OJWH U3 OCHOBHBIX
HMCTOYHHKOB TEIUIa B MPOMBIIIICHHOCTH U OBITY. CBOMCTBA MPUPOIHBIX YTIEBOAOPOIOB, HAXOXKICHNE
B MIPUPO/IC U TPUMEHEHHUE AIKAHOB;

— HCIPCACIBbHBIC (a.TIKeHBI, AJIKUHBI H aJ'IKa)II/ICHBI) U apOMAaTHUYCCKUC YTIICBOAOPOIbI. FOpCHI/IC
allCTHUJICHA

KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O IMJIAMCHH IJII CBAPKU U PC3KU MCTAJIJIOB

Ne 11 xwmciopojacoaepkamme coeauHeHUus (CmupThl B (EHOJbI, KapOOHOBBIE KHCIOTHI H d(PUPHI,
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aNbJIETUIbl U KETOHBI, XHUPHI, yriaeBojbl). lIpakTHueckoe mpuUMeHEHUE STUJICHIJIMKOJS, TIUIepUHa,
denona. Ilpumenenue dopmanbaeruia, alneTaabIeruaa, YKCyCHOM KUCIOTh. Mblia KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT. Morolie cBOWCTBa Mbla

Nel2 aszorcomepkamme COeAMHEHUS (aMUHBI W aMUHOKHCIOTHI, Oeiku). BbICOKOMOJIEKYIspHBIC
COCTMHECHHS (CHHTETHYECKHE M OMOJOTHYECKH-aKTUBHBIC). MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHMUS.

['eHeTnyeckas CBsA3b MEXKY KJIACCaMU OPTAaHUYECKUX COCTMHEHUN

Nel3 CaoiicTBa OpraHMYECKUX COCIMHEHHH OTACIBHBIX KJIACCOB (TPUBHAJIbHAS W MEXKITyHapOHAs
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJYUYEeHHUS): NpeAebHbIe (AIKaHbl U IUKIOATKAHBI),
HenpeeNbHbIe (aJKEHBI, aJIKUHBI U alIKaJIMeHbl) 1 apOMATUYECKUE YTIIEBOJOPOIbI, CIUPTHI U (DEHOIHI,
KapOOHOBBIE  KUCIOTBI ¥ A3GUpPHI, albAECTHABI U  KETOHBl, AaMUHBI ¥  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHMS. 3aJaHMsl HAa COCTABJICHUE YPaBHEHUH XUMHUYECKHUX PEaKLHUM C
y4acTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHHMH MX COCTaBa M CTPOCHUS

Nel4 CocraBneHue cxeM peakuuid (B TOM 4YHCIE MO MPEIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTePU3YIONINX XHUMHUYECKHUE CBOWCTBA OPTaHMYECKUX COCAMHECHHUU OTIEIBHBIX KIIACCOB, CIIOCOOBI
WX TIOJIYYCHHS W Ha3BaHUE OPraHWYECKUX COCAMHEHUN 10 TPUBUAIBHOM WJIM MEXIyHApOIHOMN
CUCTEeMaTUYECKON HOMEHKJIIAType.
Pemienne mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJlaHMM HA CBOMCTBA OPTraHHMYECKUX
COEIMHEHU I OTJENbHBIX KJIACCOB

JlaGoparopHas paboTa

JlaGopatopHas pabota Ne3 “IIpeBpalieHuss OpraHMYeCKUX BEIECTB ITPH HarpeBaHUU".
[Tonyuenune sTuieHa U U3y4EHHE €ro CBOMCTB. MOIeIMpOBaHNE MOJIEKYJI U XUMUYECKHUX ITPEBPAILCHUI
Ha IIPUMEpE dTaHa, OTUICHA, alleTUIIEHA U JIp.

Tema 5.3.
WNnentuduxarus
OpPraHUYECKUX
BEIIIECTB, UX
3HAYCHHE U
MPUMEHEHUE

B OBITY U
MPOU3BOJCTBEHHOMN
JEATEILHOCTH
yeaoBeKa

OcHoBHOE cofepkaHue

TeOpeTI/I‘ICCKOG O6y‘lCHI/Ie

NN

Opranunueckue coenvuenus. [Ipumenenre u Onosnoruyeckas posib yrieBoaoB. OKucIeHHEe YTIEBOI0B

HcTOoYHMK SHEPTUM KUBBIX OpraHu3MoB. O0IacTH MpUMEHEHU aMUHOKUCIIOT. [IpeBpaienus Oenkos

Uiy B opranusme.  buonormdeckue ¢ynkiumn OenkoB. buonornyeckue  QyHkiuu xupos. Posb
OpPraHMYeCcKOl XMMHHU B PEIICHUH MPoOIeM NHUIIEBON 6€30MacHOCTH

Ponp opranuueckoil XMMHUM B pEIIEHUU MpoOJeM HHEPreTHUecKod Oe30macHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3JaHUH HOBBIX MaT€pUAJIOB, HOBbIX UCTOYHHKOB SHEPTUU (AIIbTEPHATUBHBIE HCTOUYHUKU
sHepruu). OnacHOCTh BO3/IEHCTBUS Ha JKMBBIE OPraHU3Mbl OPIaHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
(YyrineBoJopofbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, albICTHABI U Jp.), CMBICH

IoKa3aTCJs NpCaCJIbHO ILOHYCTI/IMOI\/'I KOHICHTpalIun

OK 01
OK 02
OK 04
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JlaGopaTopHble 3aHATHS

JlaboparopHuas pabota: Ne4 “UneHTrdukanus OpraHMueCKUX COSANHCHUN OT/ICTHHBIX KJIACCOB”™
WnenTudukanys opraHndeckux COeIMHEHUH OTeNbHBIX KJIACCOB (Ha pUMEpe albAeTHI0B, Kpaxmara,
YKCYCHOW KHCIJIOTBI, OSJIKOB | T.I1.) C UCIIOJIB30BAHNEM UX (PH3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX
KayeCTBEHHBIX peakiuii. JleHarypanus Oenka npu HarpeBaHuu. L{BeTHbIe peakuu OenKoB.
Bo03HMKHOBEHNE aHAIUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS] XUMUYECKUX ITPOLIECCOB IPU IMPOTEKAHUU
KayeCTBEHHON peaklny, I03BOJIAIOLIEH HACHTU(PUIIUPOBATH NPEATIOKEHHbIE OPIraHNYECKHE BEILIECTBA

KonTponbHas N

CrpykTypa 1 CBOMCTBa OPraHMYECKUX BEIIECTB
pabora 3
Paznen 6. Kunernyeckue u TepMoIuHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIUM
Tewma 6.1 OcHOBHOE coziepKaHne OK 01
CkopocTb OK 02

p Teopernueckoe oOydeHue

XUMHAYECKUX
peaKumii 1. CKOpOCTh peakiyu, €€ 3aBUCHMOCTb OT Pa3IM4YHBIX (PAKTOPOB: HPUPOIBI pearupyromux BEIIECTB,
X HMIIECKOE KOHLEHTPALlM pearupyromux BELIECTB, TEMIEpaTypbl U IUIOLIAAM PEAKIMOHHOM IOBEPXHOCTH.

TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHAOTEPMHUUECKHE, PEAKIIHH.
paBHOBCCHC OGpaTUMOCTh peakuui. XHUMUYECKOE DPABHOBECHE W €T0 CMEIIEHWE IOJ JEHCTBHEM Pa3IHYHbIX

(bakTOpOB (KOHIEHTpALMsl PEeareHTOB WIM MPOJYKTOB peaKliy, JaBIeHUE, TeMIepaTypa) A CO3/1aHus

ONITUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUYECKUX ITPOLIECCOB.

[TpakTyeckue 3aHATHS

Nel5 Pemnienuie npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUM Ha aHANIMU3 (PAKTOPOB, BIMSIOMIMX HA U3MEHEHUE

CKOPOCTH XMMHUYECKON peaKkluy, B T.4. C MO3ULUN 3KOJOTUYECKH 11€]1eCO00pa3HOro MOBEIEHUS B OBITY

U TPY/JO0BOH 1€ATENBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOJAHOM Cpebl.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHMi Ha mnpuMmeHeHue npuHuuna Jle-lllatense ams

HaXOX/IEHUs HAampaBiIeHUs CMEUICHHs paBHOBECHS XHMHMUECKOM peakuuh M aHaliu3 (HaKTOpoB,

BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS
Paszgen 7. OK 01
PacTtBopbl OK 02
Tema 7.1. OcHOBHOE coniepKaHue OK 07
[TonsTue o

Teopetnueckoe o0yueHue
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pacTBopax.

PactBopenne kak (u3nMko-xuMuyeckuil mporecc. PactBopbl. CrocoObl MPUTOTOBIICHUS PACTBOPOB.

CBoiicTBa
ACTEODOR PactBopumocts. MaccoBas 1oisi pacTBOpeHHOro BemiecTBa. (CMbICH TOKa3aTessl IPenebHO
P P JIOTTYCTUMOM KOHIIEHTPAIIUU U €r0 UCIIO0Ih30BaHHUE B OIIEHKE SKOJIOTHYECKOM 0€30MMacHOCTH.
[IpaBuna 3KONIOTHYECKU IEIECOOOPA3HOTrO IMOBEICHUS B OBITY M TPYJOBOM NEATEIBHOCTH B LEJAX 2
COXpAHEHHUS CBOETO 3/I0POBbSI U OKPYKAIOIIEH MPUPOJHON Cpe/bl; OMACHOCTh BO3/ICUCTBUS HA KUBbIC
OpTaHU3MbI OIIPE/ICIICHHBIX BEIIIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HAa PACTBOPHI, HCIIOIB3yeMble B OBITOBON U
MIPOU3BOJICTBEHHOM JCSITCIIBHOCTH YEJIOBEKA
OCHOBHOE COJIep>)KaHHUE OK 01
JlaGopaTopHble 3aHATHS OK 02
Jlaboparopuas padota Ne5 «IIpuroroBieHue pacTBOpOB».
[Ipurorosrnenne pacTBOPOB 3a1laHHON (MacCCOBOH, / ) KOHIIEHTpAHH (C TPAKTUKO-OPUEHTHPOBAHHBIMU 2
BOIIPOCAMHM ) U OIIPEIeIICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemienue 3agad Ha IPUTOTOBJICHUE PACTBOPOB
[TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPKAHKE (CONEPIKAHNE TIPUKIIATHOTO MOTYJIs )
Paznen 8. XuMus B OBITY U TPOU3BOJCTBEHHON JESTEILHOCTH YeJIOBEKa 6 OK 01
OK 02
Tema 8.1 Xumus B | Hogeiimue JOCTHKEHHSI XUMUYECKON HAYKU U XUMUYECKON TEXHOIOTHU. Pollb XuMuK B oOecrieuyeHus 6 OK 04
ObITy H _| PKonmoruueckoi, >HEPreTUYECKON U MUIIEBOM 0€301aCHOCTH, pa3BUTUHM MeAULMHEL [IpaBuna noucka n OK 07
TIPOU3BOACTBCHHON| ayap3a XUMUYECKOH MH(OPMALMH U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHas M yueOHO-HayYHas X
ACATCIIBHOCTH JUTepaTypa, CpeicTBa MaccoBoi nHMopmMalnu, cetb UHTEpHeT)
YyeJIOBEKa
IIpakTryueckue 3aHATHS
Nel6, 17, 18 Ilouck ¥ aHanM3 KEWCOB O MPUMEHEHUN XUMHUYECKHX BEIIECTB M TEXHOJIOTHUN C Y4ETOM
Oynymeit mpodeccHoHanbHON AEATENHHOCTH IO TEeMaM: Ba)XHEHIITHE CTPOUTEIbHBIE MaTepHabI,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKH, CTEKJIO, KepamMuka, MaTepuaibl Il JJIEKTPOHUKH, 6
HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HWCTOYHMKU DSHEPrUU, OPraHUYeCKHEe W MHUHEpalIbHBIC
yA00peHus, JIEKapCTBEHHBIC BEIIECTBA, OBITOBAS XHMHSI.
3amura: [IpencraBienue pe3yabTaTOB PEMICHUs KeicOB B (hopMe MUHU-IO0KIIA/1a C TIpe3eHTaluel
[TpomMesxkyTouHast aTTeCTaNus MO JUCIUILTHHE (TuddepeHIIpOBaHHbIH 3a4eT) 2
Bcero 72
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Y4eOHO-MeTOAMYECKOE M MATEPUATbHO-TEXHHUYECKOe 0o0ecredeHrue MPorpaMmMbl Y4eOHOM

AUCHUTLTHHBI « XUMHS)
3.1 Peanu3zarnus pabodeit mporpaMMbl y4eOHOW TUCIMIUIMHBI OCYIIECTBIISETCS B KaOMHETe XUMUHU.
O6opynoBanue yueOHOTO KabMHETa

Cron npenogaBaresss OMHOTYMOOBBIN — 11IT., CTYJ npenojaaBarteis — 1T,

Cron yyeHnyeckuii -25 mrt., cTyn ydyenndeckuii — 50 mir.,

kadenpa - 11T, 10CKa MAarHUTHO-MEJIOBast -1 T, UHTEpaKTUBHAS AOCKa — | IMT.
Mukponaboparopust JUli XHUMHYECKOTO JKCHepuUMeHTa (Ijsi TNPOBEACHUsS JIaDOpaTOPHBIX — OIBITOB,

HPAKTHYECKUX paboT, peLICHHUS IKCIICPUMEHTAIbHBIX 3a/1a4) — T,

Ocnaienue Mukponaboparopuu:

Kopmyc ¢ noxeMeHTOM U yKJIaJIKOH, JIOTOK,

KacceTa JAByXspycHas,

KacceTa OJHOApYyCHas,

KOMILJIEKT 3TUKETOK,

KPBIIIKY -KareabHuibl K/d-1,

pOOKHU CO LINaTeseM.

MPOOKY MOTUITUIICHOBBIE,

MPOOKU C IepKaATEIEM,

daaxon @O 10 mi,

BOpPOHKH JabopaTtopHbie B-56,

CTaKaH JJa0OpaTOPHBIA HU3KUE C HOCUKOM 50 M,

cTakas jaboparopHsiii 50 mu,

CIUPTOBKA JabopaTopHas Manas,

LWJIMHJIP MEPHBIN 1a00paTOpHBI ¢ HOCUKOM 50 mil,

NaJloyKa CTEeKJIIHHas,

npooupku OIOPUHCKOTO,

3JIEKTpOHArpeBareb Ui IpoOUPOK, IpUOOP Ui NOTYUYEeHUs Ta30B J1aOOpaTOPHBIH,

Ha0Op KEpaMUKH,

BbIMIApUBaTEIbHAS MJIACTUHA,

IUIAHIIIETKA C STYCHKaMH,

IpPEIMETHOE CTEKIIO,

(OHOBBII1 3KpaH,

TpyOKa ra300TBOJIHAsI CTEKJIIHHAS C TPOOKOH,

TpyOKa ra300TBOJHAsI TOJTUMEPHAsI ¢ TPOOKOH,

HaKOHEYHUK CTEKJISTHHBIMH,

3aKUM IPOOMPOUHBIH,

MUHIIET,

HITaTUB Ja00paTOPHBIi,

GmIBbTpHI OyMaXxKHbIE,

CTIMpaJIb METHAS/TIETIISI HUXPOMOBAS,

npoOKa pe3suHoBas,

CITUYKH,

KapaHjai, Tpadaper,

[Tepuoanueckas cuctema J[.M. Menneneesa/Tabnuma pacTBopumMocTu

Metoauueckie peKOMEHJAlMU 10 XHUMHUU  «YYEHHYECKMH  JKCIIEPUMEHT C  HCIIOJIb30BaHUEM

MHUKPOJIa00paTOPUHU ISl XUMHYECKOTO SKCIIEPUMEHTA (B ABYX YaCTsIX).

[Tocyna u mpuOOpHI 117151 TaOOPATOPHBIX U MTPAKTUYECKUX PAOOT:

HITaTUB Ja0OPATOPHBIN XUMUYECKUH, INTATUBBI 1JI TPOOUPOK,

npoobupku PropuHCKOTO,

NPOOUPKH KOHUYECKUE C KPBILIKOW, TUIIETKU JTACTHKOBHIE,

BECHI,

CTEKJISIHHbIE TTUIIETKH,
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IUTACTUKOBBIE TPYOKH,
XUMHYECKHE CTAaKaHBI,
CTYNKHU C IECTUKAMH,
KOJIOBI MEpHBIE,
KOJIOBI KOHUYECKUE,
KOJIOBI IJIOCKOOHHBIE,
BOPOHKH,
dapdopoBbIe YalKH,
ra300TBOJHBIE TPYOKH,
PE3UHOBBIE COEIMHUTEINH,
Ha0Op CTEKJISTHHBIX TPYOOK.
HaGopsl BemiecT 1t 1a00paTOPHBIX U MIPAKTUUYECKUX PaOOT:
Oprannueckue BEIecTBa,
MunepanbpHble y100peHus,
Conu 151 IéeMOHCTPAIIMOHHBIX ONbITOB, Habopsl HUTpaTOB (00b1I0M U MabIil), MeTasl,
OKCHU/IBI,
Heopranunueckue BemecTna.
Hab6op peakTuBoB 111 1a00paTOPHBIX PaboOT.
Habop nHaukaTopoB U MHAUKATOPHBIX MOJIOCOK.
Crenppl:
Bripatromuecs yuenwslie-xumuku, Ilepuonnueckas cucrtema xumuyeckux snemeHtoB .M. Menpgeneesa,
DNEKTPOXUMHUYECKHUI Psiji HAMIPsDKEHHS MeTalljIoB, Ha3BaHus KUCIIOT U KUCIOTHBIX ocTaTkoB. Knaccudukanus
BellecTB, KadecTBeHHbIE peaklMu HAa KaTUOHBI W aHMOHBL. OKpacka MHAMKATOPOB B pa3IUYHbIX Cpelax,
PacTBOpUMOCTB KHUCIIOT, OCHOBAaHUN U COJIEU B BOJIE.
KoMmIeKT NHIEH3UOHHBIX 3JEKTPOHHBIX YYEOHBIX MAaTepHajoB [0 XHUMHUHM «KOJJICKIHUS HarJsIHbIX
MaTEepUaAIOB»
DJEeKTPOHHOE [T0COOHEe Ha KOMMAKT JUCKe « XMMUYECKHI SKCIIEpUMEHT» - 11IT.
VYyebHoe nocobue «XuMus» KakaoMy o0ydaroeMycs Ha CTOJI.
CpeacrBa BU3yaJn3anmu:
MoOubHBIM MHOTO(YHKIMOHATBHBIN KOMILIIEKC (TPOEKTOP, HOYTOYK C MOAKIIOUYEHHEM K ceTH MIHTepHeT,
9KpaH Ha IITaTUBE, MBIILIb, KOJIOHKH)
.3.2 YaebHo-MeToIuIeckoe 1 NHPOPMAITMOHHOE 00eCTICUeHUE
[lepeuens yuebHbIX U3aHul, IHTEpHET-pECypCcOB, TOMOTHUTEIBLHON JIUTEPATYPBI
Jlureparypa:
OcCHOBHBIC HCTOYHUKH:
1. ["abpuensn O.C. Octpoymo N.I'. Xumus ans npodeccuil v cnennanbHOCTEH TEXHUYECKOTO
npoduns. M., «Akanemus», 2020.

I[OHOJIHI/[TQJII)HBIC HCTOYHUKMU:

1. ["abpuensan O.C. JIsicoBa I'.I'. Xumus Knura ans npenogasareneid. YueOnoe nocodue. M.,
«Axamemus», 2012,
2. Xomuenko W.I'. O6mias xumus. M., «Hoas BoaHa», 1997.

HHuTepHer - pecypcbl

www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOB « XUMUS» ).
www.chem.msu.su (OnekTpoHHas OnOIMOTEKA IO XUMUH).

www.enauki.ru (HHTepHeT-u3aHue s yunutesnel « EcTecTBeHHbIC HAyKn» ).
www. I september.ru (MeToau4eckast razera).

www.pvg.mk.ru (omummnuana «ITokopu BopoObeBbI ropsD»).

www.hvsh.ru (xypHan « Xumust B IIKOJIE»),

www.hij.ru (KypHaIT «XUMUS U KUZHBY).

www.chemistry-chemists.com (3J€KTpOHHBIH KypHaI « XUMUKU M XHUMUS» ).

©OoN O~ WE
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS OBII[EOBPA3OBATEJILHOM
JTIACLIATITMHBI

KouTponb u oueHka pe3yiabTaToB 0OydeHHUs OCYIIECTBISICTCS MpEnojaBaTeieM B Ipolecce
MPOBEJCHUS MPAKTHUECKUX 3aHATUN U Ja0OPaTOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBHITOJIHEHUS
0o0y4JaromuMUCs WHAUBUAYAIbHBIX 3a/laHui, MPOEKTOB, HccienoBaHUM. Pe3ynbraThl 00ydeHUs
OTpEAeISAIOT, YTO OOydvarouiyecsl AOKHBI 3HATh, MOHMMATh M JIEMOHCTPUPOBATHh IO 3aBEPIICHUU
W3YUYEHUS TUCIUTLIUHBI.

Jiis popmupoBaHUs, KOHTPOJI U OICHKU DPE3YyJIbTATOB OCBOCHMS Y4EOHOH JHMCUUIUIHHBI
UCIIOJIb3YETCSl CHUCTEMa OLEHOYHBIX MEPOINPHITHM, MpeAcTaBisionias coOOl KOMIUIEKC y4eOHBIX
MEpPOIPUATHI, COTJIACOBAHHBIX C pe3yJbTaTaMu 00y4deHHs u chopmynupoBaHHbIX ¢ yueToM OI'OC

COO (mpeametnsbie pe3yabrathl o guciuiiuae) 1 @I'OC CIIO.

Ne | OK/IIK | Monyns/Pasnen/Tema Pesynbrar 00ydeHuss | TUIIbI OLIEHOYHBIX MEPOIIPUSTHUIH
| | OcHoBHOE copepxaHue
1 Pazpen 1. OcHoBbI ®opmynuposartb 6a3oBble
CTPOEHUA BelecTBa MOHATUA WU 3aKOHBI XUMUM
1.1 | OK 01 CrtpoeHue aToMOB Cocraisare xumuueckue |1. Tect «Ctpoenue aTomMmoB
XUMHWYCCKUX (I)QpMynH COCI[I/IHGHI/Iﬁ B [ XHMMHUUYCCKHUX JJIEMCHTOB U
DJIEMEHTOB U IPUPOJA | coOTBETCTBHH CO PHUPOJIa XUMHYECKOHN CBSI3M».
XMMUYECKON CTEEeHbBIO OKHCIICHISI 2. 3aauy HAa COCTABIICHHE
CBsI31 XHMHUECKHX JIEMEHTOB, | XHMHUECKIX Gopmyn 5
HCXOI U3 BAJICHTHOCTH 1 | VBYXaTOMHBIX COETTMHEHUi
AIEKTPOOTPHUIIATEIHHOCTH (Oxcun08, CyNbQHIOB, THAPHIOB
U T.IL.).
3. 3ajganus Ha UCTIOIB30BaHUE
XUMHNYACKOM CUTYBOJIMKH
14
Ha3BaHWM COEIMHEHU IO
HOMEHKJIAType MEXKyHApOAHOTO
COI03a TEOPETUYECKOU U
MPUKJIAJTHON XUMUU U
TPUBUAIBHBIX HA3BaHUU AJIsI
COCTaBIICHUS XUMUYECKUX (popHrym
JIBYXaTOYHBIX COCTUHCHHM
(OKCH O0B, CUJI boU OB,
'Ma)15na0B 1
T.I.) U APYTUX HEOPTaHUIECKHUX
COCTMHEHUN OTAEIBLHBIX
KJIACCOB
1.2 | OK 01 I'leproauyecknii 3aK0H U| XapaKTepU30BaTh 1. Tect «Mertammnueckue /
OK 02 tabmuna JI. 1. XUMUUECKHE dleMenTsl B | HEUETAIUINYECKUE CBOMCTBA,
Menneneena COOTBETCTBIM C HX AJIEKTPOOTPHUIIATETHHOCTD U
ONOSKEHIE 1 B CPOJICTBO K 3JIEKTPOHY
. XUMHYECKHUX DJIEMEHTOB B
HEPHOANHICCKON CUCTEME | ¢ oTReTCTBHE € MX HIEKTPOHHBIM
XUMHUYCCKHUX DJIEMECHTOB CTPOEHUEM U
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OK/IIK

Mopyns/Paznen/Tena

Pesynbrar 00yuenus

Tunbl OLIEHOYHBIX MEPOTIPUITUI

.. MenneneeBa

MTOJIOXKEHHUEM B ITEPHUOANICCKOM
CHCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBay.
2. IIpakTryeckue 3aqaHus Ha
YCTaHOBJICHHUE CBSI3U HEKY
CTPOCHHE U aTOMOB XMMHYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
W3MEHEHUE U CBOMCTB
XUMHYECKHUX DJIEMEHTOB M HX
COCIMHCHUI B COOTBETCTBHH C
noJyiokenueM I'lepuoauyeckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEPHU3AUI0 XUMHUECKHX
3JIEMEHTOB: «MeTtainieckue /
HEHEeTaUIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX JJIEMEHTOB B
COOTBETCTBHE C MX AJIEKTPOH HBIM
CTPOCHUEM U TOJO0KEHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKUX djiemenToB J[. 1.

Menneneesa»

Pa3pen 2. Xumnueckue
peakuuu

Xapakrepu3o0BaTh TUNbI
XUMMUYECKUX peaKLui

KoHuTponsHas pabora
«CTpoeHue Bewecrsa u
XMMUYECKME peakLum»
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2.1

OK 01
OK 04

Tunsr
XUMHUYECKUX
peakuuii

CocTaBiaTh peakiuu
COEUHEHMUS,
pa3ioxeHus, o0OMeHa,
3aueligeHus,
OKHMCIIMTEIILHO-
BOCCTaHOBUTEJIbHBIE
peaxiuu

1. 3agaun Ha cocTaBiIeHUE
YPABHEHUH PEAKLIUN:

— COCIMHEHMUS,

3aueiIeHNs, Pa3I0KEeHNUS,
obOMeHa;

— OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
C UCMOJIb30BaHUEM HETO/1A
AJIEKTPOHHOTO OaslaHca.

2. 3aaun Ha pacyer

MACCHI BEIJIECTBA WU

00béna

ra30B 110 U3BECTHOMY
KOJIMYECTBY BE€1JIeCTBa, Macce
WM 00BEMY OJTHOTO U3
YYacCTBYIOIINX B PEAKIIHH
BEIJICCTB; pacYEThl HACCHI
(0OB€na, KonuuecTBa
BEIJICCTBA) MTPOYKTOB PEAKIINH,
€CJIM OJIHO U3 BElJIeCTB UUEET
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OK/MK

Mopnyne/Pa3nen/Tena

PesynpraTt 00yueHus

THIIBI OLIEHOYHBIX MEPONPUATHN

IIpUMECH

2.2

DNeKTpoNIUTHYECKAast
IUCCOLMALUS U
WOHHBIA 00ueH

CocTaBisTh ypaBHEHHUS
XUMHAYECKUX PEaKIiH
HMOHHOTI0 0oOueHa ¢
ydJacTuem
HEOPraHW4ecKUX BEiIeCTB

1. 3aganus Ha cOCTaBIICHUE
HOJICKYJISIPHBIX U HOHHBIX
peaKUuii C y4aCTUEM KHCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI

2. JlaboparopHas paboTa
"Tunel XUMHUYECKUX peakui”

Paszpen 3. CrpoeHue u
CBOWCTBA
HeopraHMyecKkux
BelecTB

WUccnepoBatk cTpoeHue u
CBOMCTBA
HeopraHMyecKux BelecTs

KoHTponbHas paborta
«CBoWCTBa HeOPraHUYeCcKux
BEWecTB»

3.1

OK 01
IK..

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BE1JICCTBAa B COOTBETCTBUHU
C UX CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPTaHUUYECKUX
BE1JIECTB UCXOJIS U3 UX
XUUAYECKOH (POPMYIIbI UITH
COCTaBJICHUE XUUUYECKOU
(bopMyIIbl HCXO/sl U3 HAa3BaHUS
BeiJIeCTBA 110 MEXKAyHapOIHON
WJIU TPUBUAIBHOU
HOMEHKJIATYPE».

2. 3aauu Ha pacyer
MacCOBOM J0JH (Macchl)
XUMHUYECKOT0 JIEMEHTA
(coenuHEeHMs) B HOJIEKYIIE
(cmecn).

3. IIpakTHueckue 3a1aHus MO
KJ1accupuKaluy, HOMEHKIIaType
U XUYUYeCKUY Gopuysan
HEOpPraHMYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTHueckue 3aJaHus Ha
OnpeaeIeHne XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJa
XUMHMYECKOH CBSI3U U THUIA
KPUCTAITINYECKON PEIIETKU

3.2

O0KO1
OK 02

IIK...

(U3UKO-XMUUYECKUE
CBOMCTBaA
HEOPTraHUYECKHUX
BE1IECTB

YcranaBiauBaTh
3aBHCHUMOCTh (PU3UKO-
XHMHYSCKHX CBOHCTB
HEOPTraHWYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUTIA
KPHUCTAJUIMYECKON
pEIIeTKH

1. Tect «OcobeHHOCTH
XAMHAYECKAX

CBOICTB 0 KCHJ1O B,

KUCJIOT,

OCHOBaHMH, aM(pPOTepHBIX

TUJIJP0KCHI0B U COJIeMii.

2. 3agaHust Ha COCTaBJICHUE
YpaBHEHUN XMMHUUYECKUX pPeaKIui
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C Y4aCTHUEM IIPOCTHIX U CIIOKHBIX
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OK/TIK

Monyne/Pa3nen/Tena

PesynpraTt 00yueHus

THIIBI OLIEHOYHBIX MEPONPUATHN

HEOPTaHMYECKUX BEIIECTB:
OKCHJIOB HETAIIJIOB, HEUETAIIJIOB
U au(OTEPHBIX IJIECMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBAaHUU M au(OTEPHBIX
TUIPOKCHI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHbIC
TEOPETUUECKHE 3a/1aHus Ha
CBOMCTBA U NOJIyYEHUE
HEOPraHUYECKUX BEILECTB

3.3

0KO01
OK
02

OK 04

Wnertudukanm
i
HEOPraHUYECKU
X BelgecTB

Uccnenosath
KaueCTBCHHBIC PCAKIIUH
HCOpFaHI/I‘-IeCKI/IX
BCIECTB

1. [IpakTHKO-OpUEHTUPOBAHHBIC
3aJIaHUs 110 COCTABIICHUIO
XUMHYECKHUX PeaKIHii C y4acTHEM
HEOPraHWYECKHUX BEIECTB,
WCIIOJIB3YCHUBIX JJI UX
uneatudukamym. 2.Jlaboparopras
pabora:

“Unentuduxanms
HEOPTaHWYECKUX BEUIECTB”

Paspen 4. Crpoenune u
CBOWCTBA OPraHUYecKnx
BEWeCTB

Wccneposate cTpoeHue u
CBOWCTBA OpraHnyecKux
BElecTB

KoutpontHas pabora
«CTpoeHue u cBoitcTBa
OpPraHuyYecKux BelecTs»

4.1

OK
01
IK...

Knaccudukanmus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Knaccugunuponats
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOECHUEM

1. 3amanus Ha cocTaBlIeHHE
Ha3BaHUN OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAJILHON WIH
MEXKIyHAPOAHOU
CHCTEMaTHYEeCKON HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJICHUE
MIOJTHBIX U COKPAiIeHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX BEIJIECTB
OTJEJIbHBIX KJIACCOB.

3. 3agauu Ha onpeseNeHne
npocteiien hopmMyIsl
OpPraHMYECKON MOJIEKYJIBI,
UCXOJ U3 DJIEMEHTHOI'O COCTaBa
(8 %)
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Ne OK/MK | Monyns/Paznen/Tena PesynbTar 00ydeHus TuIbI OLIEHOYHBIX MEPONPUATHIMA
4.2 | OKO1 CBoiicTBa YcranaBiuBaTh 1. 3aganus Ha cOCTaBICHUE
OK 02 OpPraHUYECKUX 3aBUCUMOCTD (bI/BvHKO- YPaBHEHUN XMMHUUYECKUX PEAKIIUI
OK 04 |coenuHenui XUMHUHCCKUX CBOUCTB C y4acTHeM OpPraHUYECKUX
K. OpraHN4Y€CKHUX BE1ACCTB BEILIECTB HAa OCHOBAHUHU HNX
OT CTPOCHUS MOJICKYJI COCTaBa M CTPOCHHS.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XMMHUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA C YYETOM UEXAHU3UOB
IPOTEKaHUs JaHHBIX PeaKuil 1
TEHETUYECKOMN CBSI3HU
OpPraHMYECKUX BE1IECTB Pa3HBIX
KJIACCOB.
3. PacuerHoe 3aauu 1mo
YpaBHEHUSAM PEaKIuii C
y4aCcTHUEM OPTaHUYCCKUX
BEIIIECTB.
4. JTaboparopnas pabota
“IIpeBpamieHus
OpPTaHWYECKUX BEIJACCTB MPU
HarpeBaHuu’”’
4.3 | OKO1 Nnentuduxanus Uccnenosarh 1.T'lpakTuKO-0pUEHTUPOBAHHBIE
OK 02  |opranmuecknx KAaueCTBEHHbIE Peakiuy | 34JaHHsA I10 COCTaBIICHHIO
OK 04 | gemects, ux sHaucHue | OPraHMMECKHX XUMHUYECKHUX PEAKIINHA C y4aCTHEM
IK... S — coeMHeHMi oTAebHEK | OPTAHHIECKHX BEIIECTB, B T.4.
. WCTIOJIb3YEUBIX JIJIS UX
ObiTOBOM 1 K1accos uaeHTUQUKAIUHN B OBITY U
TIPOU3BOICTBEHHOM IIPOMBILIIIEHHOCTH.
NEeATEIbHOCTH 2.JIaboparopnast pabota:
4eJIoBeKa “UnenTrduranys opraHn4eckux
COCIMHEHUH OTJIEIbHBIX KJIACCOB™
5 Paspen 5. XapakTepu3oBaTtb
KuneTtnueckue un BAUAHUE PA3NIUYHbIX
TepMOAMHaMUyeckue  [(aKTOpOB HA paBHOBECUE
3dKOHOMEpHOCTH U CKOPOCTb XUMUYECKUX
npoTeKaHus peakuui
XUMUYECKUX peakuui
5 | 0KO1 CKopocTh XapakTepusoBarh I'lpaKTHKO-OpHEHTUPOBAHHEIE
0KO02 XUMHAYECKUX BIMSIHUE KOHLCHTPALMK | TEOpETHYECKHE 3aJaHus Ha
K. peaxkuui. pearupyromux BeIJIECTB U | aHAIU3 (hakTOpOB, BIUSIONMINX HA
Xumudeckoe TEMIIEPATYPHI HA U3MEHEHUE CKOPOCTH
PaBHOBECHE CKOpPOCTh XUMHYECKHUX xumuyeckon peakuuu. IIpakruko-

peakuui
Xapakrepus3oBaTh
BIIMSIHHE U3MCHEHHUS
KOHIIEHTPAIIUU BEiJECTB,

OPUEHTHUPOBAHHBIE 3aJaHHS Ha
IIpuMeHeHue npuHuuna Jle-
1JJaTennve g HaxXOXKIEHUS
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PEaKIMK CPeIbl U
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Ne | OK/IK | Monyns/Pa3znen/Tena PesynbTar 00ydeHus Tunbl OLIEHOYHBIX MEPOTIPUATUN
TeMIIepaTypbl Ha HaIpaBJICHUS CME1ICHUS
CHeIJIeHNe XUMUYECKOTO | PaBHOBECHS XUUUUYECKON
paBHOBeECHUS peakuu 1 aHau3 GaKkTopoB,
BJIMSIOIINX HAa CUCIICHUE
XUMHUYECKOTO PaBHOBECHUS
6 UccnepoBath MCTUHHBIE
Paspnen 6. PactBopbl pacTBOpbI C 3alaHHLIMU
XapaKTepucTuKamm
6.1 | OK 01 [Tonsitue o pactBopax | Paznuuars 1. 3agaun Ha
OK 02 HCTUHHBIC MPUTOTOBJIEHUE PACTBOPOB.
110 ... pacTBOpPHI 2. IIpakTHKO-OpHUEHTHPOBAHHBIC
pacyeTHOe 3aJIaHHsI Ha
JIMCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOW U
MPOU3BOJACTBEHHOMN
JIeITCIIbHOCTH YeI0OBEKa
6.2 | OK 01 Hccnenosanue cBoiicts | Mccnenosars JlaGopartopHnas pabota
OK 04 |pacTtBOpOB (UBUKO- XUMHUYECKHE “IIpuroroBieHue pacTBOpoB”
110 ... CBOICTBA MCTUHHBIX
pPacTBOPOB
Il | [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKaHMUE (COAEPKaHNE MMPUKIIATHOTO MOIYJIs)
7 Paspen 7. OuenuBatbh nocneacTeusa |3awuta keica (c yuetom Gyayuiei
Xumusa B 6bITy M ObITOBOI U npocgeccMOHanbHOM
Npou3BOACTBEHHOM NPOM3BOACTBEHHOM AEATENbHOCTH)

AeATENbHOCTU YENOBEKA

NeATeNbLHOCTU YenoBeKa ¢
NO3ULMUIA IKOAOTUYECKOM
fe3onacHocTH

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
IIPOU3BOJICTBEHHOU
JESITEIbHOCTH YEJIOBEKA

OneHnBaTL NOCIEACTBUS
OLITOBOH U
MIPOU3BOJICTBEHHOM
JIeSITENNLHOCTH YEI0BEKa C
MO3UITUM DKOJIOTHUECKOM
0e30macHOCTH

Keiic (¢ yuerom Oymymieit

npodeccroHanbHOI

JeSATETbHOCTH)

Bo3MoxHEBIE TEMBI

KEeMCOB:

1. IloTemnenne KiImMmara

H BBICBOOOXK/ICHHE

ra3oBbIX THAPATOB CO

JIHa OKeaHa.

2. Bynyinue maTepuaiibl 11 aBua-
)

HaITUHO- U IPUOOPOCTPOCHUS.

3. HoBble MaTepuabl

JIUIS COJTHEUHBIX

Oarapetii.

4. JIexapcTBa Ha OCHOBE

PACTUTCIILHBIX NPCIAPATOB.
SU
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