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1. O0mas xapakrepucTuka padoueii mnporpaMmsl 0011e00pa3oBaTeIbHOM
TUCHUILTHHBI « XHMMA»

1.1. MecTo aMCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/bHOM
NpOrpaMMabi:
OO61eoOpa3oBaTenbHas TUCUUIIMHA «XUMHS» SABISIETCS 005S3aTE€IbHON 4YacThiO
0011e00pa3oBaTeIbHOTO MKIIA OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl CPETHETO
npodeccruoHaabHOro oopazoBanusi B coorBeTcTBUU ¢ OI'OC mno cnenuaabHOCTH
23.02.07 Texnuueckoe 00CIIy>KMUBaHUE U PEMOHT JBUTATEJICH, CHCTEM U arperaTtoB
aBTOMOOUJIEH.

1.2. Heau u muianupyemble pe3yJbTaThl OCBOCHUS AUCHUILIUHBI:

1.2.1. Ilean o0meo6pazoBaTeIbHOM AN CITUTIHHBI
ens qucruminHbl « XuMus»: GOPMHUPOBAHUE Y CTYJACHTOB MPEICTABICHUS O

XUMHYECKOW COCTABIIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI
IPUHATHS PEIICHWM B JKU3HEHHBIX M  INPOU3BOACTBEHHBIX CHUTyalUsX,
OTBETCTBEHHOTO ITOBEJICHUS B IPUPOIHOM CpELE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHUSI  00I1Ie00pa3oBaTeJIbHOM
TucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco6oe 3HaueHne TUCIUILIMHA UMeeT pu GopmupoBanuu U pazsutuu OK
u 11K



Koa n

H.]'IaHI/lpyeMl)Ie PE3yAbTAThBI OCBOCHUSA TUCHUITIJIMHBI

HAMMEHOBaHME
dopmupyembix O6mue JAucuuniauHapHble
KOMIIeTeHIM i
OK 01. B yacTu Tpy10BOIro BOCIIMTAHMA: - BJIAJIETh CUCTEMON XMMHUYECKUX 3HAaHWH, KOTOpasl BKIKOYAET: OCHOBOIIOJIAratonue
Bribupath - TOTOBHOCTb K TpPyAy, OCO3HaHHWE IIEHHOCTH | MOHATUS (XMMWUYECKHH 3JIEMEHT, aTOM, JJIEKTpOHHAas 000loYKa aToma, s-, p-, d-
CHOCOOBI MacTepcTBa, Tpynoitooue; JJIEKTPOHHBIE opburanu aTOMOB, WOH, MOJIEKYJIA, BaJIEHTHOCTb,
peleHus 3aaa4d - TOTOBHOCTh K AKTUBHOM JIEITEILHOCTH | JIEKTPOOTPULIATENLHOCTE, CTENEHb OKUCIECHUS, XHMHYEcKas CBs3b, MOJIb,
npodecCHOHANb | TEXHOJIOTUYECKOH U COIMAaIbHOW HANpaBICHHOCTH, | MOJSIpHAas Macca, MOJBIPHBIM 00BbeM, YIIepoJIHbIH CcKeJleT, (QYHKIHOHAIbHAs
HOI CIOCOOHOCTh ~ WHHIMHPOBATH,  IUIAHUPOBATh W | TPyNNa, pajuKal, H30MEpHs, HW30MEPbl, TOMOJOTHMYECKUH psili, TOMOJIOTH,
JIESITENNEHOCTH CaMOCTOATEIBHO BBIITOJHATh TAKYIO JESTEIbHOCTS; YIJIEBOAOPOIBI, KHUCIOPOIA- M Aa30TCOAEPKAIIUE COEAWHEHHS, OHOIOTHYECKH
IPUMEHUTENBHO | - MHTEPEC K pa3iudHbIM cepaM mpodecCHoHaIBHON | aKTHBHBIE BellecTBa (YIJIEBOIBI, XKUPbI, OEIKN), MOHOMEp, MOJIUMED, CTPYKTYpHOE
K pa3iIu4HbIM JeATENbHOCTH, 3B€HO, BBICOKOMOJIEKYJISIPHBIE COCAUHECHUSI, KPUCTAUIMYECKas PEIIETKA, THUIIb
KOHTEKCTaM Ogaanenne YHHBEpPCAJIbHbIMH Y4eOHBIMHU | XUMHYECKUX peakuui (OKHCITUTENFHO-BOCCTAHOBUTEIIBHEIE, 3K30-U
NMO3HABATEeJIbHBIMHU ACHCTBUSIMU: SHIOTEPMUYECKUE, PEAKIUH HOHHOTO OOMEHa), pPacTBOp, 3JIEKTPOJIHUTHI,

a) 0a30Bble JornyecKue AeiicTBUA:
- CaMOCTOATENILHO (POPMYIMPOBAThH M aKTyaTU3UPOBATH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBaTh CYIICCTBCHHBIM IMPU3HAK WU
OCHOBaHMsI I  CpaBHCHMSA, KJIACCUPUKAIUK U
0000111eHNS;

- ompenensATh LN  JESATEIbHOCTH,  3aJ1aBaTh

IapaMeTphl U KPUTEPUHU UX JOCTHKECHUS;

- BBIBJIATH 3aKOHOMCPHOCTH H IIPOTUBOPCUYUSA B
paccMaTpUBAEMBbIX SBICHHSX;

- BHOCHTH KODPEKTHBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJbTATOB IICJISIM, OLEHHUBATh PUCKU
MOCIICICTBUH JIEATEIBHOCTH;

- PpasBuUBaTh KPCATHUBHOC MBIIJICHUC IIpU PEHICHUN
JKU3HEHHBIX MPo0IIeM

0) 0a30BbBIE MCCJIe0BaTEIbCKUE TeHCTBYS:

- BIAJETh HABBIKAMHU Y4eOHO-HCCIENOBATEIBCKON U
HpOQKTHOﬁ ACATCIIbHOCTH, HAaBbIKaMH pPa3spClICHUA
pooiem;

- BBIABIATH TNPUYUHHO-CIICJICTBEHHBIC CBSI3U W
aKTyaJIM3UpoOBaTh 3ajady, BBIABHIaTh THIIOTE3y €€
peliCHuA, HAXOAUTh apryMCHTBI IJId JO0Ka3aTCJILCTBaA
CBOMX YTBEpKJICHUH, 33/1aBaTh NMapaMeTPbl U KPUTSPUU

HE3JIEKTPOJIUTHI, IEKTPOJIUTUYECKAS JUCCOIMAIIMS, OKHUCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XUMHUYECKOM peakInu, XUMHUYECKOE PaBHOBECHE), TEOPUU M 3aKOHBI
(Teopuss XMMHYECKOTO CTPOSHHS OopraHuveckux BemecTB A.M. Bytineposa, Teopus
3JIEKTPOJIMTHYECKON Juccouuanuu, nepuoandeckuit 3akoH [[.M. Menneneesa,
3aKOH COXPAaHEHHSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHH,
(hakTomOTNYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBE, IONyYEHUH H 0€30IMacHOM
WCTIONTb30BaHUH BKHEWITUX HEOPTAHWYECKMX W OPTaHWYECKHUX BEIIECTB B OBITY U
MPaKTUUECKON JEATEHOCTH YETI0BEKA;

- YMETh BBISBIATH XapaKTEPHBIC MPHU3HAKU M B3aMMOCBSI3b M3YUYEHHBIX TMOHSTHUH,
[NPUMEHATh COOTBETCTBYIOIME IOHATUS IPU ONUCAHUM CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OPraHUYeCKUX BEHIECTB W MX TMPEBpAIEHUN; BBIABIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TMOHATUSMU U TPEACTABICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh HCITOJIb30BaTh HAMMEHOBAHMS XUMHUYECKUX COCTUHEHUN MEXKTyHAPOIHOTO
CO103a TEOPETUYECKOMN U MPUKIIAJHOW XUMHUU U TPUBUAJIbHBIE Ha3BaHUS BaKHEUILINX
BEIIECTB (ITUIICH, alleTHJICH, TIIHIEPHH, (eHol, (hopManbIerus, yKCycHas KUCIOTa,
[JIMLMH, YTapHBIM ra3, yrieKUCIbId ra3, aMMUaK, ralleHas HU3BECTb, HeraleHas
W3BECTh, MHUTHEBAs COJa M JAPYTUX), COCTABJIATH (OPMYJbI HEOPTaHUYECCKHX U
OPraHUYECKHX BEIIECTB, YPABHEHUS XMMUYCCKUX PEaKIni, OOBSICHITh UX CMBICI;
MOATBEPKIAATh XapaKTEPHbIE XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMU U 3aMUCSIMHU YPAaBHEHUM XUMHUECKUX PEAKIINA;

- yMETh YyCTAaHABIMBATH MPUHAJICKHOCTh HW3YYCHHBIX HEOPTaHUYECKUX U
OpraHMYeCcKNX BEIIECTB K OMNPEACNICHHBIM KJaccaM M TPYIIaM COEIUHEHUH,




peleHus;
- aHaHI/I3I/Ip0BaTB HO.Hy'—IeHHBIe B X0I€ peIlIeHI/ISI 3a1a9u
pe3ybTaTHI, KPUTHYCCKH OLICHUBATH 150.
JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MCHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTB HepeHOCI/ITB 3HAHUA B HOSHaBaTeJ'IBHyIO 158
MPaKTHIECKYIO 00JIaCTH )KU3HECITCIILHOCTH;
- yMeThb HHTETPHPOBATH 3HAHHUS U3
MPEeIMETHBIX 00JIaCTeH;

- BbIABHUI'aTh HOBBIC HJICH, HpCHHaFaTI) OpI/II‘I/IHaJ'II)HI)IC
ITOJIXOBI U PELICHHS;

- CIIOCOOHOCTH UX HCIIOJIB30BAHUS B II03HABATENBHON U
COITHATTBHOM MPAKTHKE

Pa3HbIX

XapakTepu30BaTh WX COCTaB M BaXXHEHIMEe CBOWCTBA; ONpEACISTh BHIBI
XUMUYCCKUX CBsI3eH (KOBAJICHTHAS, WOHHAS, METAJUTMUECKasi, BOJOPOHAS), THITHI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIIMPOBATH XUMUICCKHE PEAKIIHH;

- cthopmupoBaTh MIPEICTaBICHUS: 0 XUMHYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B MO3HAHUM SIBJICHUN IPHUPOJIBI,
B (OpMHpPOBaHMHM MBIIUICHUS M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAILHOM
IPaMOTHOCTH, HEOOXOMUMOM IS PEUICHUS MPAKTUYCCKUX 33734 M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U TIPUPOTHOH CpE/Ie;

- yMeThb MpPOBOJWTH pacyeTbl MO XWUMHYECKHM (OpMyllaM W YpaBHEHHUSIM
XMMUYECKUX PEAKIUH C HCIOIb30BaHNEM (PU3NUECKIX BETUUNH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJNWYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOPMaJbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIECTBA; MCIOJIb30BATh CHCTEMHBIC XUMHUECKHE 3HAHUS JUIS
MPUHATUS PEHICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEICCTBAMU U UX MPUMCHEHUEM

OK 02.
Hcnonb3oBaTth
COBpEMEHHBIE
cpeacTa
TIOWCKA, aHAN3a
u
MHTEpIIPETALNN
nHpOpPMAINH U
WHPOPMAaIOHH
bI€ TEXHOJIOTUH
JUIS BBITIOJTHEHUS
3a1a4
npogeccruoHalb
HOM
JIeSITEITBHOCTH

B 00J1acTH HEHHOCTH HAYYHOT'O NMO3HAHUS:

- c(hopMHIPOBAHHOCTH MHPOBO33PECHHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOINECTBEHHOW NpPaKTUKH, OCHOBAaHHOTO Ha
auanore  KyJdbTyp, CIIOCOOCTBYIOIIETO OCO3HAaHHUIO
CBOEro MecTa B OJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBaHHWE S3BIKOBOW WM YHTATEIbCKOM
KyJIbTypbl KaK CpEeACTBa B3aUMOJICHCTBHA MEXIY
JIIOABMU U TTIO3HAHUA MUPaA,

- OCO3HaHME IEHHOCTH HAay4YHOM JeATeNbHOCTH,
TOTOBHOCTh OCYILECTBIIATh HPOCKTHYIO u
HCCIIEI0BATENIBCKYI0 AEATENbHOCTh MHIAUBUAYAIBHO U
B IpyMIIE;

Ogianenne YHHBEpPCAJIbHbIMH Y4eOHBIMU

MO3HABATEIbHBIMHU JAeHCTBUSIMU:

B) padorta ¢ uHpopManmeii:

- BJIAJETh HAaBHIKAMH TONy4YeHHs WHPOpPMAIMHA U3
WCTOYHWKOB  Pa3HBIX  THIIOB,  CaMOCTOATEIHHO
OCYIIECTBISITH TIOWCK, AaHalli3, CHUCTEMATHU3AlNI0 U
WHTEPIpETANI0 WHPOPMAIMH Pa3IHYHBIX BHAOB H
(hopM npencTaBIeHHAS;

- cO37aBaTh TEKCTHI B PA3IMYHBIX (OpMATaX C YIETOM
Ha3HA4YCHUs WHPOpPMAIMM U IEJICBOW ayJUTOPHH,
BBIOMpasl ONTHMAaJbHYIO (OPMY TPEJCTABICHUS U

- YMETh IUTAHHPOBATh M BBITOJHATh XUMUYECKHUN DKCIEPUMEHT (TIpeBpaIIeHUs
OpTraHUYECKUX BEIIECTB NPH HATPEBAHUH, TOJNYyYCHHE STHJICHA M W3YUYCHHE €T0
CBOMCTB, KaueCTBEHHBIC pPEaKIMM Ha albJICTHAbI, Kpaxmall, YKCYCHYIO KHUCIOTY;
neHatypanusi OeIKOB NpW HArpeBaHWM, I[BETHHIE PEAKIUU OEIKOB; IPOBOIUTH
peaknuu MOHHOTO OOMEHa, OMPENCISITh CPEAY BOJHBIX PACTBOPOB, KAUCCTBECHHBIC
peakiuu Ha Ccynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;, PELIaTh
JKCIIEpUMEHTANbHBIe 3afaun 1o TtemaM "Metamwiel" u  "Hemeramel") B
COOTBETCTBHH C MIPAaBHIIAMH TEXHHUKH 0E€30MaCHOCTH MPU OOPAIEHUH C BEUIECTBAMU
U 1abopaTOpHBIM O0OpYIOBaHHMEM; MPEICTABIIATh PE3YJIbTaThl XUMHUYECKOTO
JKCIepUMEHTa B (oOpMe 3amucud ypaBHEHUI COOTBETCTBYIOUIMX pEaKUUid M
(hopMyTpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YIIHTATOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAITHIO, IOIyYaeMyI0 W3 Pa3HBIX
HCTOYHUKOB (CPEJCTB MacCOBOM MH(OpMaNuu, ceTh MHTEepHET U 1pyrue);

- BIQJECTh OCHOBHBIMH METOJaMHU HAYYHOTO TO3HAHUS BEIIECTB U XHUMUYECKUX
sBJICHUY (HaOJIoIeHNe, M3MEPEHIE, SKCIIEPUMEHT, MOJICITMPOBAHUE);

- yYMeTh TMPOBOJUTH PACUETHI IO XHUMHUYSCKHUM (OpMysIaM W ypaBHCHHSIM
XUMHYECKUX PEAKIIHHA C UCIIOIb30BaHNEM (PH3UYECKUX BEMYHH, XapaKTEPUIYIOIINUX
BEIIECTBA C KOINMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpPMaJbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA, MCIIOJIb30BATh CUCTEMHBIC XUMHUUYECKHE 3HAHUS I
NPUHATUS PEIICHUWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUSX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM




BU3yaJIN3allny;

- OLICHWBATh  JIOCTOBEPHOCTH,
uHpOpPMaMM, €€  COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOPMaM;

- UCNOJIb30BAaTh CpeICcTBa WH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHW3alMOHHBIX 3a/1ad C COOJII0ICHHEM TPpeOOBaHUM
OPrOHOMHUKH, TEXHUKM O€30MacCHOCTH, THTHCHBL,
pecypcocOepekeHHsl, MPaBOBBIX M ITHYECKUX HOPM,
HOpM HH(OPMAITMOHHOH 0€30ITaCHOCTH;

- BJIaIeTh HABBIKAMU PACTIO3HABAHUS U 3AIUTHI
uHpopMay, HHOOPMAMOHHOW 6€30ITaCHOCTH
JIMYHOCTH;

JICTUTUMHOCTbH
IIpaBOBbBIM nu

OK 04.
OddexTrBHO
B3aUMO/ICHICTBOB
aTb U paboTaTh B
KOJUIEKTUBE H
KOMaH[Ie

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTU U
CaMOOTIpeAeTICHHIO;

-OBJIaJICHUE HAaBBIKAMH Yy4eOHO-MCCIIeI0BATENBCKOM,
IIPOEKTHOW U COLMAJIBHON JEATENBbHOCTH;

Ogaanenue YHHBepcaJbHbIMH
KOMMYHUKATHBHBIMH JIEHCTBUSIMH:

0) coBMecTHas1 1eSITeJIbHOCTh:

- OHMMaTh W  HUCIHOJb30BaTb  IPEUMYIIECTBA
KOMaHJJHOM U MHIMBHUIYaIbHOU paOOTHI;
- TIPUHAMATh LEIUM COBMECTHOM JESATEIIBHOCTH,

OpPTaHU30BBIBATh M KOOPIWHHUPOBATH ICHCTBUSA IO €e
JIOCTIKEHHUIO: COCTaBIISTh TIaH JICHCTBHH,
pacmpenensTe poiid C Y4eTOM MHEHHM YYaCTHHUKOB
00CYyKIaTh pe3yabTaThl COBMECTHOHN paOOThI;

- KOOp)II/IHI/IpOBaTI) U BBIIMIOJIHATH pa60Ty B yCJIOBI/ISIX

peaspbHOT0, BHUPTYAIBHOTO ©  KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYLUECTBJATbH  MO3UTHUBHOE  CTPATETUYECKOE
MOBEJICHUE B pA3JIMUYHBIX CHUTYallUsIX, MPOSBIATH

TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBjlaleHHe YHHBepPCAJIbHBIMM  PeryJIssiTHBHbBIMHU
AeHCTBUAMM:

') IpUHATHE ce0s1 M APYTHUX JIOJe:

- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX JIOJeH npu

- YMETh IUTAHHPOBATh M BBITOJHATh XUMUYECKHUN DKCIEPUMEHT (TIpeBpaIIeHUs
OpTraHUYECKUX BEIIECTB NPH HATPEBAHUH, TOJNYyYCHHE STHJICHA M W3YUYCHHE €T0
CBOMCTB, KaueCTBEHHBIC pPEaKIMM Ha albJICTHAbI, Kpaxmall, YKCYCHYIO KHUCIOTY;
neHatypanusi OeIKOB NpW HArpeBaHWM, I[BETHHIE PEAKIUU OEIKOB; IPOBOIUTH
peaknuu MOHHOTO OOMEHa, OMPENCISITh CPEAY BOJHBIX PACTBOPOB, KAUCCTBECHHBIC
peakiuu Ha Ccynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;, PELIaTh
JKCIIEpUMEHTANbHBIe 3afaun 1o TtemaM "Metamwiel" u  "Hemeramel") B
COOTBETCTBHH C MIPAaBHIIAMH TEXHHUKH 0E€30MaCHOCTH MPU OOPAIEHUH C BEUIECTBAMU
U 1abopaTOpHBIM O0OpYIOBaHHMEM; MPEICTABIIATh PE3YJIbTaThl XUMHUYECKOTO
JKCIepUMEHTa B (oOpMe 3amucud ypaBHEHUI COOTBETCTBYIOUIMX pEaKUUid M
(hopMyTPOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YIHTATOB




aHaJIn3€e Pe3yJIbTaTOB AEATCIbHOCTH;
- TIpU3HaBaTh CBOE IMPaBO W MPaBO JPYTUX JIOJEH Ha
OIIMOKU;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C TIO3UIIHU
JIPYIOro 4ejI0BeKa;

OK 07. B 00;1acTHIK0J10TrH4Y€CKOr0 BOCIUTAHMSA: - chopMHPOBATH MIPEICTAaBICHHUS: 0 XUMHYECKOH COCTaBJISIOIIEH
CopneiictBoBath | - c(OPMHPOBAHHOCTb  3KOJOTHYECKOH  KYyJBTYpbI, | €CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMHUU B NNO3HAHUH SIBICHUH IPUPOJIHL,
COXPaHEHUIO MOHUMAaHUE  BIUSHHUS  COLMAIBHO-3KOHOMHYECKUX | B ()OPMHPOBAHMM MBIIIJICHUS M KYJBTYPbl JMYHOCTH, €€ (PyHKIMOHAIBHOU
OKpY Karomiei MPOIIECCOB HA COCTOSIHUE MPHUPOAHOW W COIMAIBHOW | TPAaMOTHOCTH, HEOOXOIUMOH JUIsS PEHICHUsS MPAKTUYeCKUX 3a7ad M IKOJIOTUYECKH
CpeJibl, Cpensl, OCO3HaHUe rI100aLHOTO Xapakrepa | 000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO M IPUPOIHOMN Cpesie;
pecypcocOepeke | SKOJOTHYECKHX MPpooiieMm; - YMeTb COOJIOaTh MPaBUIIa SKOJIOTHYECKH LIEJIeCO00Pa3sHOToO NOBEACHUS B OBITY U
HUIO, IPUMEHATh | - IUIAHUPOBAaHME M OCYLIECTBJIIEHHE JEHCTBUII B | TPyIOBOH AEATENBHOCTH B LENAX COXPAHEHHUS CBOETO 3M0POBbS M OKpY)KaroLleh
3HAHHA 00 OKpy)Xarolllell cpele Ha OCHOBE 3HAHUSA IleNeil | IPUPOJHONH Cpeabl; YUYUTHIBaTh ONACHOCTh BO3JACHCTBHSI Ha KUBBIE OPraHU3MBI
U3MEHEHUH YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA; OIIpEJeNICHHBIX BEIIECTB, MOHUMAsl CMBICT IMOKa3aTeNds MNpeNeNbHON IOIMyCTUMON
KJIMMaTa, aKTMBHOE HENpHUATHE NEUCTBUH, NPUHOCAIIMX Bpel | KOHLEHTPALUH
TIPUHITHTIBI OKpYy>Karollen cpese;
OepesKIMBOro - yMeHHEe  TPOTHO3MPOBAaTh  HEOIArompHATHBIC
MIPOU3BO/ICTBA, 9KOJIOTMYECKHE  TOCHEICTBHA  NpeANpPUHHUMAEMbIX
3¢ PEeKTHBHO JEHCTBUH, IPENOTBPAILATh UX;
JIeficCTBOBAaTh B - pacIIMpeHHe OIBITa JAEATENbHOCTH 3KOJIOTHYECKON
Ype3BbIYAMHBIX | HAIPaBJIEHHOCTH;
CUTYyauusx - OBJIQICHUE HaBBIKaMH y4eOHO-HCCIIE0BATENbCKOH,

MPOEKTHOW U COLMAJIBHON JIEATEJIbHOCTH;
IK 3.2. Ogaanenune YHHUBEPCAJIbHBIMH Y4eOHBIMH | - cOPMHUPOBAHHOCTH YMEHHS aHAJIM3HUPOBATh XUMHUYECKYIO HH(OPMAIIHIO,
OcyuiecTBiIsATh N03HABATEeIbHBIMH AeiCTBUAMU: MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB;
TeXHUUECKOe - BJAQAETh  HABBIKOM  aHAIW3a  XHMHUYECKOH | - c)OPMHUPOBAHHOCTH YMEHHH COOIOAATH PaBuiia IKOJIOTHUYECKH LENeco00pa3HOro
00GCITyKUBaHHE COCTOBJIAIONICH MPodecCHOHaTbHOM NesITeNbHOCTH; MOBEJCHUSI B OBITY W TPYAOBOW [EATEIBHOCTH B IENSAX COXPAaHEHHS CBOETO
TpaHCMHCCHH, - BUAJCHHC CHCTEMOH XWMMYCCKUX 3HAaHMil JUIL | 310POBBA M OKPYXKAiOleH NPHPOAHOMH CPEBI; yUHTHIBATE ONACHOCT BO3ICHCTBHA
X010Boii yacty n | MPAMCHEHHS B npO(beccpIOHanuLHon JESITENbHOCTH; Ha JKHBbIC OPTaHW3MbI ONPEJIENCHHBIX BEIECTB, MOHMMAst CMBICH MOKa3aTeNt
OpraHoB - copMUPOBAHHOCTH YMEHHI BBISIBIISITH XapaKTEpHEIC | TPEACIBHOI JOMyCTHMOMH KOHLCHTpALNH; §
yIIpaBIeHUs NpPU3HAKK W B3aUMOCBS3b M3YYEHHBIX MOHATUH, | - VICmONB30BaTh JKCIUTyaTallMOHHBIE MaTepuaibl B MpodeccHoHambHON
ETOMOGHILGH NPUMEHATE COOTBETCTBYIOLIHE TOHATHS IPU OMHCAHUN | neqreTbHOCTH.
COMIACHO CTPOCHMA H CBOHCTB HEOP ra}zlfmecxnx A BriOupars MaTepualibl HA OCHOBE aHalM3a WX CBOWCTB, JJII KOHKPETHOTO

BEIIECTB M WX TPEBPAILCHUH; BBISBISTH B3aWMOCBSI3b
TEXHOJIOTHYECKO NpUMCHCHUA.

1 JOKyMEHTaluuu

XHMHYECKUX 3HAHMH C IIOHATUSIMHU B OpeaACTaBICHUAMUA
ApYyrux €CTCCTBEHHOHAYYHBIX MPEAMETOB;




2. CTpyKTypa u coaepxxanue 001meo0pa3oBaTe/IbHOM JUCUUILIIMHBI

2.1. O0beM JUCUMILIUHBI U BUAbI Y4e0HOIl padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrPaMMbl JHCHUTIIHHBI 78
B T.4.

OcHoOBHOe co/iep:KaHue 72
BT. 4.:

TEOPETHUECKOE 00yUeHUe 34
MPAKTUYECKHUE 3aHITHUS 28
71a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHue 6
MPUKJIATHOTO MOYJIAA)

BT. U..

TeopeTHIecKoe o0yueHue 2
MPAKTHYECKUE 3aHATHUS 2
IIpome:xxyrounasi arrectamust (quddepeHInpoBaHHBIN 3a4ET) 2




2.2. TemaTu4ecKuil IJIAH M COeP:KaHME TUCITUTIIAHBI

HaumeHnoBanue Conep:kanue y4eO0HOro MaTepuasia (0OCHOBHOE M PO ecCHOHATIBLHO-OPUEHTHUPOBAHHOE), 06 dopMupyemMblie
pa3esioB U TeM JIaGopaTopHbIe M MPAKTHYECKHE 3AHITHS, MPUKJIATHONH MOTY.JIb bEM Hacop KOMIEeTeHI[HH
1 2 3 4

OcHoBHOe coaep:kaHue 72
Pasjnen 1. OcHOBBI cTPpOEHMS BellleCTBa 6
Tema 1.1. OcHOBHOe coep:kaHue 4 OK 01
CrpoeHne atoM0B | TeopeTuueckoe ooyuenune 2
XUMHUHCCKUX CoBpeMeHHass Mojenb CTpoeHHs aToma. CHMBOJIMYECKHN S3bIK XUMHUU. XUMHUYCCKHH DIIEMEHT.
SJICMCHTOB H OnexktpoHHas KoHpurypauus atoma. Kiaccudukanus XMMHYECKHX DJIEMEHTOB (S-, p-, d-37€MEeHTHI).
fipupona BanentHble  asekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MPUPOAA  XUMHUYECKOM  CBA3M. 2
XHMHYECKOU DJEKTPOOTPUIIATENFHOCTh. BUAB XUMUYECKOW CBSI3M (KOBaJleHTHasl, HWOHHAsA, MeTaJuInyecKas,
CBA3N BOJIOPOJIHAS) U CIIOCOOBI e 00pa3oBaHus

IIpakTHYecKkHne 3aHATHSA 2

Pemienne 3amaHuii Ha UCIHOIB30BAaHME XUMUYECKOWM CHMBOJMKH W Ha3BaHWW COEOUHEHHH I10

HOMEHKJIATYpE MEXKAYHAPOTHOTO COK3a TEOPETUYECKOH M TPUKIANHOW XHMHUU W TPUBUAIBHBIX

HA3BaHWUU JUISI COCTABIICHUS XMUMHUYECKUX (POPMYJ JBYXAaTOMHBIX COCTUHEHHH (OKCHIOB, CYIb(OUIOB,

THIPUIIOB U T.I1.) U IPYTHX HEOPTaHWYECKUX COCIUHEHHN OTIEILHBIX KIIACCOB. 2

[TpakTHdeckue 3a/laHusl Ha YCTAHOBIICHHUE CBSI3U MEXKy CTPOSHUEM aTOMOB XHMHUYECKHX DJIEMEHTOB H

MIEPUOTUYCCKAM M3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIMHEHHH B COOTBETCTBHH C

nosjoxeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conepxaHue 2 OK 01
Ilepuognueckuii | IlpakTHYecKue 3aHATHS 2 OK 02
3aKOH U TabJIuIa [Teproandeckas cucreMa XUMU4IecKux snemeHToB J[.M. MenneneeBa. ®u3nveckuit CMbICIT
JA.U. Menneneesa |[Teppommueckoro 3akona .M. MeHneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHUUYECKHX

9JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CJIOXHBIX BEIIECTB B COOTBETCTBHHU C TOJIOKEHUEM

XHUMHYECKOTO 3JieMeHTa B [lepuomndeckoii cucteme. MUPOBO33pEHUYECKOE U HAYYHOE 3HAUCHUE

[lepuonnueckoro 3akona JI.11. Menneneesa. [Iporuossr J[.11. MenaeneeBa. OTKpbITHE HOBBIX 7

XUMHUYECCKUX DJICMCHTOB.

Pemmenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKHX 3aJJaHUI Ha XapaKTePU3aIUI0 XUMHUECKUX
AJIEMEHTOB « MeTaJTMYecKue / HEeMETATMYeCKHE CBOHCTBA, dJICKTPOOTPHUIIATEIIEHOCTh XUMHUYIESCKHIX
AJIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHHUEM B IEPUOIUYECKON crcTeMe
XUMu4eckux syemenToB JI.M. MeneneeBay»
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Pa3nen 2. XuMuueckue peakunu

12

Tema 2.1. Tunsr | OcHOBHOe coepKaHue 6 OK 01
XUMHUYECKHX Teoperuueckoe oGy4uenue 2
peakuui Knaccugukarus 1 TUIBI XUMHUUECKUX PEAaKLUi C y4acTHEeM HeopraHuueckux BemiecTB. CocTaBieHue

YPaBHEHHUU PEAKINi COSAMHCHUS, PA3JIOKCHHUS, 3aMEIIICHHS, OOMEHA, B T.4. PEAKIIHA TOPSHMUS,

OKHCJICHUS-BOCCTAaHOBJICHHUSI.

VYpaBHeHUs OKHUCIeHUsI-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBieHue 1 ypaBHUBaHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINN B IPUPOE, TIPOU3BOICTBEHHBIX IPOLIECCAX H

KU3HEIESTeIbHOCTH OpPraHu3MOB

IIpakTHYeckune 3aHATHS 2

KonuuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XMMUHU U PacueThl 110

YpaBHEHMSIM XUMMUYECKMX peakuuid. Mosb Kak eIuHMIa KOoJIMYecTBa BellecTBa. MoiisipHas Macca. 2

3aKOHbI COXPaHEHUSI MacChl U SHEPTUH.

IIpakTHyeckue 3aHATHSA 2

3akoH ABoraapo. MounspHslil 06beM razoB. OTHOCUTENbHAS JIOTHOCTH ra30B. PacyeTsl o ypaBHEHUSIM

XMMUYECKUX PEAKIUN ¢ MCIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) ra3oB, KOJTUYECTBA 2

BELIECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
OnekTponuTHIECKa | TeopeTnueckoe 00yueHune 2 OK 04
A aucconnanusa 1 | Teopust 37€KTPOJUTUYECKON nucconuanui. OHBI. DIeKTpOINTEI, HEANEKTPOIUThL. Peakunu MOHHOTO
MOHHBIA 00OMEH oOmena. CocTaBiieHHE peakldii MOHHOIO OOMEHa MyTEM COCTAaBJICHUS UX TOJHBIX U COKpAIIEHHBIX 2

WOHHBIX YpaBHEHHI. KHCIIOTHO-OCHOBHBIE peaKIMu. 3aJaHus Ha COCTABJICHUE HOHHBIX PEAKIUN

JlabopaTopHble 3aHATHS 2

JlaboparopHas padoTa “TuUNbl XUMHUECKUX PEeaKIIHii”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY MCXOJIHBIX U 00pa3yIOLUXCs BEIIECTB) U IPU3HAKOB )

XUMUYeckux peakiuid. [IpoBenenune peakiuii HOHHOTo 0OMeHa, ONpeieNeHUe cpeibl BOAHBIX

pacTBOPOB. 3a/1aHKs HA COCTaBJICHUE HOHHBIX peaKklui
KonTtpoubnas
pa6ora 1 CtpoeHue BellecTBa U XMMUYECKHUE PEaKLIuU 2
Pasnean 3. CTpoeHuUe U CBOIiCTBA HEOPTAHUYECKHX BelleCTB 14
Tema 3.1. OcHoBHOe coepxaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGyuenue 2 OK 02
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HOMEHKJIaTypa U
CTpPOEHHUE
HEOPraHUYECKUX
BEILECTB

[Ipenmer Heopranndeckoit xumun. Knaccudukanus HeopraHnueckux BemiecTB. [IpocTsie U croxHbIe
BeriecTBa. OCHOBHBIE KJIACCHI CJIOMKHBIX BEHIECTB (OKCUABI, THIPOKCUIbBI, KUCIOTHI, COJIM). B3aumocss3pb
HEOPraHWYECKHUX BEIIECTB. ATperaTHble COCTOSHUS BEIIECTBA

. Kpucrannnueckue u amopgHslie BeniecTBa. THUITbI KpUCTANTUYECKUX PEIIETOK (aTOMHAs,
MOJIEKYJIsIpHasi, HOHHAs, MeTaJUTMUecKas). 3aBUCUMOCTh (PU3NYECKHX CBOICTB BEIlIECTBA OT THUIA
KPUCTAJUIMYECKON PELIETKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BELLECTB OT BUJA XUMUYECKON
CBS3M U TUIIA KpUCTaNINYecKor pemeTku. [IpruunHel MHOrooOpas3us BEIIeCTB

I[MpakTnyeckune 3aHATHSA

Homenkiatypa HeOpraHMYeCKHX BEIIECTB: HA3BAaHWE BEIIECTBA UCXOMAS U3 X XUMUIECKOH (POPMYITBI
WM COCTaBJIEHUE XMMHUUYECKON (hOpMYJIbI HCXO/IS U3 Ha3BaHUS BEILECTBA 110 MEXTyHAPOTHON
(MIOITAK) mnu TpuBHaIbHOM HOMEHKIATYPE.

Pemenne mnpakTHuecKuX 3aJaHMi MO KiacCHU(UKALMK, HOMEHKJIATYype M XHUMHUYECKMM (opMyiiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIAcCOB (YrapHBIM Ta3, YIJIEKHCIBINH Ta3, aMMHAaK, ramieHas
U3BECTh, HETallleHasl U3BECTh, MUThEBAS COJIA U PYTUX): Ha3bIBaTh M COCTABIATH (DOPMYJIbI XMMUYECKUX
BEILECTB, ONPEAEIATh IPHHAAIECKHOCTD K KIIaccCy.

HcTounnku xuMudeckoil napopmaimu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Tonck nHGOpMaUK IO Ha3BaHUSAM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM GopMmyiaMm

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOe conep:kanue

Teopeanecxoe oﬁyqelme

Mertamnsl. O0mue gundyeckue U XUMHYECKHe CBOMCTBa MeTayuioB. CrocoObl moiyuyeHus. 3HaueHHe
METaJUIOB M HEMETAUIOB B MPHUPOJEC U >KUZHEACITEIIBHOCTH YeloBeKa U opranu3moB. Kopposus
METAJIJIOB: BUBI KOPPO3HH, CIIOCOOBI 3aIUTH METAIIIOB OT KOPPO3UHU

Hemeramner. OOmue ¢usnyeckue W XUMHUYECKHE CBOWCTBA HEMETAJIOB. THNUYHBIC CBOWCTBA
HemetayioB [V— VII rpynn. Kiaccudukanus u HomeHKIaTypa coeIMHeHUH HeMeTalioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCHUAO0B, KUCJIOT,
coJiel u I[p) 3aKOHOMCpHOCTI/I B UI3BMEHCHUH CBOMCTB IIPOCTBIX BEIIECTB, BOAOPOIHBIX COG,Z[HHGHHIZ,
BBICHINX OKCUIOB U T'MIPOKCHUIO0B

[MpakTnyeckue 3aHATHA

CocraBiieHUE ypaBHEHMH XMMHUYECKMX PEAaKLMHA C y4acTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHX
BEIIECTB: METANIOB U HEMETAJJIOB; OKCHJOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX T'HIPOKCHAOB; HEOPTaHUYECKUX COJIEH,
XapaKTEepU3yIOUINX UX CBONCTBA.

PelieHue NpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMI HA CBOWMCTBA, COCTAB, IIOJIYYCHHUE U

OK 01
OK 02
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0C30IMacCHOE HCIOJIB30BAHUE Ba)KHEHIIIMX HCOpPraHN4YCCKUX BCHICCTB B GBITy )41 HpaKTquCKOﬁ
JCATCIIBHOCTH YCJIOBCKA

Tema 3.3. OcHoBHOe coepxaHue 2 OK 01
Wnentuduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHW4ICCKUX | JlaGoparopHas padota «MneHTudukanus HEOPraHMIECKUX BEIIECTBY. OK 04
BCIICCTB Pemenne »KCIIEpUMEHTANBHBIX 3a1ad 10 XUMUYECKMM CBOWMCTBAM METAJIOB M HEMETAIUIOB, IIO

PacrO3HABAHMIO U MOJIyYECHUIO COCIMHEHUN METAJUIOB U HEMETAJUIOB. )

VnenTudukanyus HEOPTaHMYECKUX BEUIECTB C HCIOJIB30BAaHHEM HX (U3UKO-XUMHUYECKHUX CBOWCTB,

XapaKTepHbIX KaueCTBEHHbIX peakiuil. KauecTBeHHble peakiuu Ha cyib(haT-, KapOoHAT- U XJIOPHUJ-

aHMOHBI, HA KATUOH aMMOHMUSI
KoHnTpoabnas .

CBoiicTBa HEOPTaHUYECKUX BEIIECTB 2
paborta 2
Pa3neua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 32
Tema 4.1. OcHoBHOe coaep:xaHue 6 OK 01
Knaccuduxanus, | Teoperuueckoe odyuenue 2
CTpOCHHE 1 IlosiBiIeHUE U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipenmer oprannyeckon xumuu. Mecto u
HOMCHKJIaTypa 3HaYeHHE OPraHu4eCKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
OpPTaHUYECKUX XHWMHUYECKOE CTPOEHUE KaK IOPSAJOK COECIUHEHMS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
BEIIECTB OCHOBHbIE TOJIOKEHUSI TEOPUHU XUMHUYECKOTO CTPOCHMs OpraHuyeckux coenuHeHuit A.M. Bytneposa.

VYrinepoaHblii CKEJIET OPraHu4ecKOW MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIECTB OT XUMHYECKOIO

CTpOEeHUs MOJIeKyJl. MI3omepusi u u30Mephl. 2

[Tonsatne o ¢yHkuuoHanbHOM rpynne. Panukan. IlpuHuunel kiaaccuuUKaUMu OPraHUYECKUX

coenquHeHUl. MexayHapoaHass HOMEHKJIaTypa W IPUHLMIBI  HOMEHKJIATYpbl  OPraHUYECKUX

coequnenuil. Ilonatue 00 a3oTcoiepX aluX COEAMHEHUSX, OUOJOTMYECKH AKTHUBHBIX BEIECTBAX

(yrmeBomax, Xupax, Oeilkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEAUHEHHUAX (MOHOMEp, HOJIUMEp,

CTPYKTYPHOE 3BEHO)

IIpakTn4yeckune 3aHATHSA 4

HomeHknatypa OpraHM4ecKuX COEIMHEHHI OTAEIbHBIX KIAcCOB (HACHIIICHHbIC, HEHACBILICHHBIE U )

apOMAaTUYECKUE YIJIEBOIOPO/Ibl, CIUPTHI, (PEHOJIBI, aJIbIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)

CocTraBiieHHE TOJHBIX U COKpAUICHHBIX CTPYKTYPHBIX (OpPMYJl OpraHMYECKHX BELIECTB OTAEIbHBIX

KJIACCOB, WCIOJb3ys WX HA3BaHUS 110 CHUCTEMAaTHYECKOHM M TPUBUAIBHOW HOMEHKJIAaType (STHJIEH, )

aleTWICH, THIepuH, (eHon, (opmanbaerujl, YKCyCHas KHCJIOTa, TiauiuH). Pacdersr mpocteimeit
(hOopMYyJIbI OPraHuYecKol MOJICKYJIbI, ICXOJIS U3 SJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpPTaHUYECKUX
COCIMHECHUH

OcHoBHOe conep:kanue

18

TeopeTnueckoe o0yueHue

12

@U3MKO-XMMHUYECKHUE CBOICTBa OPraHMYECKUX COEAMHEHUH OTIENBHBIX KIaccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKUH psii U ob1mas popmyia; n3oMepus;
¢bu3nuecKkre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI OTYUYEHUS):

— TpenaenbHbIe YIIIEBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['OpeHne mMeTraHa Kak OAMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIA B IPOMBIIUICHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/ICHUE B
MIPUPOJE U NPUMEHEHUE AJIKAHOB;

— HempeaenbHble (aTKEeHbl, aJKUHbl M aJIKaJHEeHbl) U apOMaTUYECKHUE YIJIEBOJAOPOIbl. [opeHue
AlETUWICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH JIJIsI CBAPKHU M PE3KH METAJJIOB

— KHCJIOPOACOICPIKaINe COeTMHEHHS (CTIUPTHI U ()eHOJBI, KApOOHOBBIE KUCIOTHI U A(UPHI, aJIbJACTH/IbI
U KETOHBI, JKUPBI, YTIEBO/bI).

[IpakTHyeckoe NpUMEHEHUE HTUICHIJUKONA, InuepuHa, (enona. IIpumenenue ¢dopmanbaeruaa,
areTanbAeruaa, YKCYCHOU KHCIOTH. MBUTa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIHE CBOHCTBA
MbLIa

— a3oTcojepXkallve COeIWHEHUS (aMMHbI M aMHUHOKHUCIOTHI, Oenku). BpIcOkOMoeKyIsipHbIe
COEJIMHEHUS (CHHTETHYECKUE 1 OMOJIOrMYECKH-aKTUBHBIE).

MoHoMmep, noauMep, CTpyKTypHoe 3BeHO. [lonmmepusanus 3TuiieHa Kak OCHOBHOE HAallpaBJIEHUE €ro
UCIIOJIb30BaHUs.
I'eHeTnyeckas CBSI3b MEXAY KJIacCaMH OPraHMYeCKUX COCTUHEHHM

HpaKanecKne 3aHATUSA

CBoilicTBa OpraHMYECKUX COEIMHEHUN OTHENbHBIX KJIAaccoB (TpUBHAJIbHAI M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTYYEHHUs): MpeeibHble (AIKaHbl U UKIOAJIKAHBI),
HenpeeNbHbIe (aJIKEHbl, aJIKUHbI U aJIKaJUeHbl) U apOMaTUYECKHE YIIIEBOAOPOIbI, CIIUPTHI U (PEHOJIBL,
KapOOHOBBIE ~ KHMCIOTBI MU  3QUpbI, aJIbAETHAbl U  KETOHbI, AaMHUHBl U  aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPDHbIE COEIUHEHMsI. 3aJjaHusl Ha COCTaBJICHHME YPaBHEHMHM XMMHUYECKUX peakuuid ¢
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHHUS

CocraBneHne cxeMm peakuuid (B TOM 4YHCIEe TIO TPEMIOKCHHBIM IIEMIOYKaM TMPEBpAIICHUN),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCJUHEHUH OTHENbHBIX KIJIACCOB, CIIOCOOBI
UX TIOJy4eHHUS U Ha3BaHHWE OPraHMYECKUX COEAUHEHMH [0 TPUBUAIBHOM WIM MEXIyHapOJHON
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOWCTBA OPraHUYECKUX
COG,Z[I/IHGHI/II\/'I OTACIIbHBIX KJIACCOB

JlaboparopHas pabora

OK 01
OK 02
OK 04
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JlaGopatopHas pabota “IIpeBparieHuss OpraHMuECKUX BEIIECTB IPU HarpeBaHUM'".

[Tonyuenue sTuneHa U U3y4eHHE ero cBOMCTB. MoiennpoBaHue MOJIEKYJI 1 XUMUYECKUX NPEBpALICHUI 2
Ha [IpUMepe dTaHa, dTWICHA, alleTUIICHA U JI.
Tema 4.3. OcHOBHOe coiep:kaHue 8 OK 01
Unentnupukanns | Teoperudeckoe odydenue 4 OK 02
OPraHHHCCKUX buooprannueckue coenuHenus. llpumenenue u Ouosornueckas posb yriaeBoaoB. OKHCIeHHE OK 04
BCINCCTB, MX VIJIEBOJOB — WCTOYHUK OSHEPTHH JKUBBIX oOpraHu3MoB. OONacTH TPUMEHEHUS aMHUHOKHUCIOT. )
SHA9CHUC 1 [peBpamienuss OenkoB MUIMM B opraHu3Mme. buomormueckue ¢yHkumu OenkoB. buonmormyeckne
TPUMCHCHHC B GbyHKIMM xupoB. Posib oprannueckoil XMMUHK B pellieHUH Mpo0JieM MUIEeBoi 0€300acHOCTH
ObrToBOH 1 _| Ponp  opranuveckoii XMMUM B pelIeHHH NPOOJIEM DHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHH
TIPOU3BOACTBCHHON | \16niyyipmpl, cO3aHUKM HOBBIX MaTepHasoB, HOBBIX HCTOUHUKOB YHEPIUHM (albTepHATHBHBIE HCTOYHUKU
ACATCIILHOCTH sHeprun). ONAacHOCTh BO3JICHCTBHA Ha JKUBBIE OPTraHM3Mbl OPraHMYECKUX BEILECTB OTACIHHBIX 2
‘eJI0BCKa K11accoB (YIrJeBOAOPOJbI, CIUPTHI, (EHOJbI, XJIOPOPraHMYECKUE MPOM3BOJHBIE, ANbIAETUILI U Ip.),
CMBICJI ITOKA3aTellsl PEISNIbHO JOMYCTUMOMN KOHIICHTPAIIUU
JlabopaTopHble 3aHATHUS 2
JlaGopaTtopHas pabora: “UneHTH(UKAINS OPraHNIECKUX COSTUHEHNUN OTAEIbHBIX KIacCOB”
Wnentndukanms opraHMuecKUX COSIMHEHUH OTACIBHBIX KJIACCOB (Ha MPUMEpE ajbJIeTHI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, O€TKOB W T.I.) C HCIOJBb30BAaHUEM WX (PUBHKO-XUMUYECKHX CBOWCTB U
XapaKTEepHBIX KAa4YeCTBEHHBIX peakuuil. [leHaTyparms Oenka mpu HarpeBaHWd. l[BeTHbIe peakuuu 2
OenkoB.BO3HUKHOBEHHE aHATUTUYECKOTO CHUTHAJA C TOYKH 3PCHHS XHUMHYECKHX IPOIECCOB IMpH
NPOTEKAaHUU KaueCTBEHHOH peaKlny, MO3BOJISIONICH HICHTH(PHUIIMPOBATH MPEUIOKECHHBIE OPTaHUYECKUE
BCIIICCTBA
KonTpoabnas CrovKT . )
paGora 3 PYKTYpa U CBOMCTBA OPraHMYECKHX BEIICCTB
Pa3znen 5. KuHeTHueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKUX PeaKIuii 4
CxopocTh OcHoOBHOe coep:kaHue 4 OK 01
XUMUYECKHX TeopeTuueckoe odyueHmne 2 OK 02
peaKiuid. CKOpOCTh peakIMH, €€ 3aBUCHMOCTh OT pa3IMYHbIX (PAKTOPOB: MPHUPOJBI PEarupyroniux BEIIECTB, 2
XUMH4ecKoe KOHLEHTPALMK  PEarupyrolluxX  BEMIECTB,  TEMIEpaTypbl W IUIOMQAM  PEAKIMOHHON
paBHOBeCHE noBepxHOCTH. TeroBbied ) (HEeKThl XUMUYECKUX PEAKIHA. IK30-U SHAOTCPMHUUCCKUE, PEAKIIHH.
OOpaTMOCTh peakiuidl. XHMHYECKOEe PABHOBECHME M €ro CMEIICHHE MOJ JCHCTBUEM pa3lIUYHBIX
(bakTOpOB (KOHIICHTPALIUS PEarcHTOB MM MPOJYKTOB PEaKIMH, JIaBICHUE, TEMIIEpaTypa) JJIsl CO3/IaHus
ONTHMAJIbHBIX YCIOBUI MPOTEKaHKsI XUMUUECKHX nporeccoB. [Ipunnun Jle Hlarense
IIpakTH4eckne 3aHATHA 2 OK 01
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Pemenue MMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHUMl Ha aHalu3 q)aI(TOpOB, BIMAOIIMWX Ha HN3MCHCHUC

CKOPOCTH XUMHUYECKON pEaKIiy, B T.4. C TMO3UIIMHA IKOJIOTHIECKHU IEIECO00pa3HOTO MOBEICHUS B OBITY OK 02

U TPYJOBOM IEATEIBHOCTH B LIEJAX COXPAHEHUS CBOETO 3I0POBbs U OKPYXKAIOLIEH IIPUPOJHON CPEBI. )

Pemenne mnpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHUil Ha npuMeHeHwe npuHnuna Jle-lUlatense mus

HAXOXKJCHUSl HAIPaBICHUS CMEIICHHUS pPAaBHOBECHUS XUMHUCCKOW peakIuu U aHaiu3 (PakTopoB,

BJIMSAIOIIMX HA CMEHIEHUE XMMHUYECKOTO PABHOBECHS
Pa3neu 6. PacTBOpBI 4
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
[TonsTHE 0 TeopeTnueckoe odyuenue 2 OK 02
pacTBopax PactBopenue kak ¢usnko-xumuueckuii npouecc. PactBopsl. CrocoObl NPUTOTOBICHHUS PaCTBOPOB. OK 07

PactBopumocTtb. MaccoBass 1018 pacTBOpeHHOro BemiectBa. CMbICH MOKas3aTens IpeneabHO

JIOITyCTUMON KOHLIEHTPALMH U €r0 UCIOJIb30BAHNE B OLIEHKE SKOJIOTHYECKON 0€30MacHOCTH.

[IpaBmiia 5KOJIOrMYECKU LEIeCO00pPa3HOro TMOBEACHHSI B ObITY M TPYAOBOM NEATENbHOCTH B IIENAX )

COXpaHEHUs1 CBOETO 3[0POBbs U OKPY’KAIOIIEH IMPUPOJHON CPEAbl; ONACHOCTh BO3IECHUCTBHS Ha YKUBBIC

OpraHU3MbI OIIPENICICHHBIX BEIIECTB.

Perienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha PacTBOPHI, UCIOJIb3yeMble B ObITOBOM U

ITPOU3BOJACTBEHHOM JESITEIILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe cogepKaHue 2 OK 01
Hccnenosanue JlabopaTropHble 3aHATHS 2 OK 02
CBOMCTB PacTBOPOB | JJTaGopaTopHas paboTa «[IpUrOTOBIIEHHE PACTBOPOBY. OK 04

[TpuroroBneHne pacTBOPOB 3aaHHON (MAaccoBOM, %) KOHLIEHTpALMH (C MPAKTUKO-OPUEHTUPOBAHHBIMHU )

BOIIPOCaMM) U OTIpeiesIEHUE CPeibl BOJAHBIX PACTBOPOB.

Pelienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepPKaHMe (COePKAHUE TPUKJIIATHOTO MOXYJISA)
Paznen 7. XuMus B ObITY U IPOU3BOJACTBEHHOM /1eITeJIbHOCTH YeJI0BEeKAa 4 OK 01
Xumus B OBITY 1 |OCHOBHOE CO/Iep/KaHue 4 OK 02
NPOU3BOACTBEHHON [TeqneTnyeckoe 06ydenme 2 OK 04
JICATCIILHOCTH Hosgeiimure nocTuykeHns: XUMHUYECKON HAyKU U XMMHYECKON TeXHOJIOTHH. Poib xumuu B obecriedeHuu 2 OK 07
Henoseka 9KOJIOTUYECKOM, YHEPTeTUUECKON U MUILEBOM 0€3011acHOCTH, pa3BUTHM MeAULMHBL. [IpaBuna noucka u 1K 3.2

aHaJIM3a XUMHYECKON HH(OpManMM U3 pPa3IWYHBIX MCTOYHUKOB (HAy4YHas U Yy4yeOHO-HAy4Has

JUTEpaTypa, CpesicTBa MaccoBOi nHpopmanuu, cetb MHTEpHET)

IIpakTnyeckne 3aHATHSA

ITouck m aHamm3 KeHCOB O NMPUMEHEHUHM XMMHUYECKHMX BELIECTB M TEXHOJOTHH ¢ ydeToM Oyaymei 2
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npo(ecCHOHANBPHOM ~ NEATENHbHOCTH MO  TEeMaM:  BaXKHEWIIME  CTPOWUTEIbHBIE  MaTepHabl,
KOHCTPYKIIMOHHBIE =~ MaTepuajibl, KpacKu, CTEKJIO, KepamMuKa, MaTepuajibl [ JJICKTPOHUKH,
HaHOMATepHUalbl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHUKU DHHEPIUH, OPraHUYECKUE U MUHEPAIIbHBIC
ya00peHus, JICKaPCTBEHHBIC BEIICCTBA, OBITOBAS XUMHUSI.

3amuTa:llpencraBieHue pe3yIbTaTOB pEICHUs KeiicoB B (hopMe MUHU-JIOKJIa/1a C IPe3eHTaIuei

IIpome:xxyTouHasi arrecTanus mo gucuumnanHe (AuddepeHuMPOBaAHHbINA 3a4eT)

Bcero

78
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3. YciaoBus peaju3anyuu NporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILIHHBI

3.1. TpeOoBanus K  MUHUMAJIBHOMY MaTEePUAIbHO-TEXHUYECKOMY
o0ecre4YeHn 10

O0opynoBaHue yueOHOro KaOMHETa eCTECTBEHHBIX HAYK:
- HarjsigHble TOCOOUs (KOMIUIEKTHI YU4eOHBIX TaOJuIl, CTEHJOB, CXEM, ILJIAaKaTOB,
MOPTPETOB BBHIIAIOIIUXCS YUCHBIX B SI3bIKO3HAHUS U JIP.);
- JIWJIAKTUYECKUE MaTepualibl (3aJlaHusi Il KOHTPOJBHBIX palOT, ISl Pa3HbIX
BUJIOB OIIEHOYHBIX CPEJICTB, SK3aMeHa U Jp.);
- TEXHUYECKHE CpeJICTBA 00y4YeHUs (TIEPCOHABHBIM KOMIBIOTEP C JIMIIEH3UOHHBIM
IPOrpaMMHBIM ~ OOECTICUCHUEM; MYJbTUMEIUNUHBIA  MPOEKTOP; BBIXOJ B
JIOKaJIbHYIO CETh);
- 3a7161 (OMOIMOTEKA, YNTATBHBIN 3aJ ¢ BBIXOJOM B ceTh HTEpHET).

3.2. UudopmannoHHoe odecrieueHrue 00ydeHust
OcHOBHbIE HCTOYHUKH:

1. Axdunorenoa, WM. B. Xumusa: y4eOHMK U TPaKTUKyM [UJIsl CpPEIHETrO
npodeccuoHanbHoro  obpazoBanusi/  U. B. Audunorenora, A. B. baGkos,

B. A. IlonikoB. — 2-¢ u3a., ucnp. u aon. — Mocksa : M3parensctBo IOpaiir,
2023. — 291 c.— (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
11719-6. — Tekct : snextpoHHbid // OOpazoBarenbHas MaTdopma HOpaiit:

https://urait.ru/bcode/513807

2. llleronuxuna, H. A. O6mas xumus: yueonuk s CI1O / H. A. Hleronuxuna, JI.
B. Munaeckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xwumus: y4eOHMK W TPAKTHUKyM ISl CPEIHETO
npodeccuonansHoro oodpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u pon. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHHMK IJsi cpenHero npodeccruoHanbHoro odpaszoBanusa / FO. A.
Jle6enes, I'. H. danees, A. M. IN'ony6es, B. H. [llanoBait; nmoa oOuiel peaaxkiuei
I'. H. ®aneeBa. — 2-e uza., nepepad. u gon. — Mockpa: M3natensctBo FOpaiiT,
2022. —431 c.

IlOHOJIHI/ITeJ'lebIe HCTOYHHUKH

1. Xwumusa. 10 xmacc. YrinyOnéunsiii ypoBenb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, B.M. Tepenun, A.A.Jlpo3no, B.B.Jlynun; mnox pen.
B.B. JIynuna. — M.: IlpocBemienue, 2022. — 446, [2] c.: ui.

2. Xwumwms. 11 kmacc. YrioyOonéunelii ypoBeHb : yueOHuK/ B.B. Epemum,
H.E. Ky3pmenko, A.A. [dpo3nos, B.B.Jlynun; noxn pean. B.B. Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: ui.

3. Xwumus. YriyOnensusiii ypoBeHb. 10—11 kmaccel: paboyast mporpamma Kk
muann YMK B.B. Jlynuna: yueOGHO-meToanueckoe nocooue / B.B. Epemun,
A.A. posnos, .B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
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4. Meronuueckoe nocodbue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
B.1. Tepenuna, A. A. [Ipo3noBa u np. «Xumus. YriayOiaeHHBIA ypoBeHb». 10
kmacc / B. B. Epemun, A.A. Jlpo3nos, W.B. Epemmna, B. M. MaxonuHna,
O. 1O. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : un.

5.  Meroauueckoe nocodue k yueoOHuky B. B. Epemuna, H. E. Ky3bpmenko,
A. A. lpo3ngoBa u ap. «Xumus. YriayOsieHHbIM ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumon. — M.: [poda, 2018. — 423 c. : ui.

6. TIycena, E. B. Xumusa qisa CIIO: yaeObHo-MeToaudeckoe nocodbue / E. B.
I'yceBa, M. P. 3uranmmuna, J[. . Kynukoa. — Kazaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Tekct: saekTpoHHbIN // JlaHb : 3JIE€KTPOHHO-
oubnuotreunas cucrtema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 14.10.2022). — PexxuMm goctyma: Juisi aBTOPHU3. MOJIH30BATENCH.

7. Uepnukona, H. FO. XumMus B 10CTymTHOM H3JI0KEHUH: y4eOHOE TocoOme
st cio / H. ¥O. YUepaukoBa. — 2-e u3n., crep. — Cankt-IletepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkcr: »nekTpoHHbil // JlaHs:
ANeKTpOHHO-OnbMuoTeyHas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obpamenusi: 14.10.2022). — Pexxum nocTtymna: i1l aBTOpU3. MOJIb30BATENEH.

8. Illeuuupina, JI. B. Xumus: yue6Hoe nocodue / JI. B. llleBHuiipina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — TekcT: aneKkTpoHHbIH // JIaHb: 31eKTpoHHO-OMOMMOTeuHas cuctemMa. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
J0CTyMA: JUIsl aBTOPU3. MOJIH30BATENCH.

9. baunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. bmunos, U. JI.
[leppunosa, T. B. CokomnoBa. — 2-e¢ uzn., crep. — Cankrt-IlerepOypr: Jlaus,
2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — Texkcrt: snexTpoHHbIHN // JlaHb:
aNeKTpOoHHO-OnbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obopamenus: 14.10.2022). — Pexxum nocrtyna: Jjisi aBTOPU3. MOJIb30BaTENEH.

10. Tabpuensn, O. C., JlbicoBa, I'. I'. XumMust: kaura jjsi mpenoaaBaTes:
y4eb.-meTo1. mocobue. — M. Akaaemus, 2012. - 332 c.

11. YepuuxoBa H. 0., MemepskoBa E. B. PemaeM 3agaum mo xumuwu
camocroATenbHo: yyeobnoe nocooue / H. FO. Yepuukona, E. B. MemepskoBa —
Cankrt-IlerepOypr: Jlanp, 2022. — 328 c.

12. PesnuxoB B. A. COOpHHMK ympaKHEHUW W 3aJad MO OpPraHUYECKON
xumun: yueoHoe nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. —
226 c.

13. Kanyctuna A. A., Xampuenko HW. I'., JluGanor B. B. OOmas u
Heopranuueckas xumus. [Ipaktukym / A. A. Kanmycruna, U. I'. Xanbuenko, B.B.
JIn6anoB— Cankt-IlerepOypr: Jlansb, 2020. — 152 c.

14. Tabpuensa O.C. Xumus: yueb. jis ctyd. npod. yued. 3apeaenuti / O.C.
I"abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumus a1 npodeccuii U CrEUUATBHOCTEH
TEXHUYECKOro mpoduiis: Y4eOHUK Ui CTyA. YUYpexXIEHUW cpeld. mnpod.
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obpazoBanusa / O.C. I'abpuensu, U.I'. OctpoymoB. — 4-e¢ usm., crep. — M.
N3narenbckuil ieHTp «Akagemus», 2017. — 272 c.
HNuTepHeT-pecypcesbl:

1. hvsh.ru — Xypnuan «Xumus B mikosey.

2. https://postnauka.ru/themes/chemistry — nekmuu 1o XWMHUM Ha CcalTe
[TocTHayxka. http://gotourl.ru/4780 (http://elementy.ru/)

3. HayuHo-monyssipHbId MPOEKT «IJIEMEHThl OoJblioi Hayku» (¢dusuka,
XUMUS, MaTeMaTHKa, aCTPOHOMMsI, HAyKd O KH3HU, Hayku o 3emie). HoBocTu
HAyK{, KHATH, HAYYHO-TIOYJISIPHBIE CTaThH, JICKITHH, SHIIUKJIOTICTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

5. Caiit HayuHo-nionyJisipHOro )ypHana «llorenuuam». XKypHan uznaéres ¢
2005 r., ¢ 2011 r. — pazgen «Xumus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CalT Hay4yHO-NOMYJISIPHOTO >XypHalla «XHUMHUSL U KH3Hb». JKypHan
m3naéres ¢ 1965 r.

4. KoHTPOJIb U OlIeHKA Pe3yJIbTATOB 0CBOEHH S 00111e00pa30BaTe/IbHOM
TUCHMILTAHBI

Koutpons u  omeHka  pe3ylbTaroB  OOy4YeHHS  OCYIIECTBIISIETCS
OpernojaBaTeeM B IPOLECCe NPOBEACHMS] MPAKTUYECKUX  3aHATHH U
nabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAaKXKE BBIMOJHEHUS OOYYAIOIIMMHUCS
UHAMBUAYAIbHBIX  3afaHuid.  Pe3ympTaThl  OOy4yeHHMs  ONpENENAIOT,  4TO
oOyuJaroluecs: JTOJDKHBI 3HaTh, MOHUMAaTh U JAEMOHCTPUPOBATH IO 3aBEPIICHUU
U3YYEHUS JUCIHUILTUHBL.

Jist hopmMupoBaHMs, KOHTPOJS U OLICHKU PE3yJbTAaTOB OCBOEHUS YUEOHOU
JUCIUIUIMHBI UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUATUI, TPEICTABIIAIOIIAS
co00Ol KOMIUIEKC YYEeOHBIX MEpPOINPUSATUH, COIJIaCOBaHHBIX C PE3yJbTaTaMU
oOyuenus u chopmynupoBaHHbix ¢ yderoM @PI'OC COO (mpeameTHbIE
pe3ynbTarsl o aucuuminne) u ®I'OC CIIO.

OK/IIK Monyas/Pa3nen/Tema PesyabTar 00yuenus THunbI OLEHOYHBIX MepONPUATHI

OcHoBHOE CcoaeprkaHue

1 Pa3pnen 1. OcHoBBI DopmyIHpPOBATH 0a30BbIE
CTPOeHHUs! BellleCTBA TOHSATHS ¥ 3aKOHBI XUMHH

1.1 [OK 01 CrpoeHnne aToMOB CocTaBiATh XUMUYECKHE 1. Tect «CTpoeHue aTOMOB
XMMHUYECKUX 3JIEMEHTOB U |(OPMYJIbl COEMHEHUN B XMMUYECKUX 3JIEMEHTOB U NIPUPOJA
MIPUPOJIa XUMUYECKOH COOTBETCTBHH CO CTETEHBIO |XUMHUYECKOH CBSI3UY.
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIbI OLIEHOYHBIX MEPONPUATHIA

CBA3U

OKHUCIICHUS] XUMUYECKHX
3JIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
AIEKTPOOTPULIATETFHOCTH

2. 3ama4u Ha COCTaBJIICHUE
XUMHUYCECKUX (HOPMYIT JBYXaTOMHBIX
coeuHeHNH (OKCHUIOB, CYTh(PHUIOB,
TUAPHUIOB U T.I1.).

3. 3aaHus Ha UCIIOJIB30BAaHHE
XUMHMYECKON CUMBOJIUKH U Ha3BaHUM
COEJIMHEHU 110 HOMEHKJIAaType
MEXTyHapOTHOTO COI03a
TEOPETUYECKON U NPUKIIATHON XUMUHU
Y TPUBHAJIbHBIX Ha3BaHUH JJIS
COCTaBJICHUS XUMHYECKUX (HOpMYIT
JIByXaTOMHBIX COCAMHEHUI (OKCHJIOB,
Cynb(UA0B, TUAPUAOB U T.I1.) U
JIPYTUX HEOPTraHMYECKUX COCTUHCHUN
OTACNBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepunonnueckuit 3aKoH U
tabimua J.1. Menneneesa

XapakTepu3oBaTh
XHUMHUYCCKUEC DJICMCHTLI B
COOTBETCTBHH C UX
MOJIO’KEHHEM B
MEPUONYECKON cHUCTEME
XUMUYECKUX SJIEMEHTOB
H.N. MenneneeBa

1. Tect «Metammueckue /
HEMETAJJINYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATENIHHOCTH U CPOJICTBO
K 3JICKTPOHY XUMHUYECKHUX AJIEMEHTOB
B COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHUEM U TOJIOKEHHUEM B
MEPUOJUYECKON cUCTEME
XAMHYECKUX d1eMeHToB J[.1.
Menneneenay.

2. IIpakTrueckue 3aanus Ha
YCTAHOBIICHUE CBS3U MEX]Y
CTPOCHHUEM aTOMOB XUMHUYIECKUX
AJIIEMEHTOB U NEPUOANYECKUM
W3MECHEHHEM CBOWCTB XUMUYECKUX
3JIEMEHTOB U UX COEIUHEHUN B
COOTBETCTBHH C MOJIOKCHUEM
Ilepuonnueckoii cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUUYECKUE 3a/IaHUs Ha
XapaKkTepU3alUI0 XUMHUYECKUX
37eMeHTOB: «MeTtammieckue /
HEMETaJIJIMUECKIE CBOMCTBA,
ANEKTPOOTPULIATEIBHOCTD U CPOACTBO
K 2JIEKTPOHY XUMHUYECKHUX DJIEMEHTOB
B COOTBETCTBHE C UX JECKTPOHHBIM
CTPOCHHEM U TIOJIOKCHHUEM B
MEPUOANYECKOMN CUCTEME
XUMUYECKUX 3JIEMEHTOB

J.A. MenneneeBa»

Paznea 2. Xumnueckue
peakuumn

XapakTepu30BaTh THUIIbI
XHMHMYECKUX pPeaknui

Konrtpoabnas padora
«CTpoeHne BeniecTBa u
XMMHUYECKHE Peakum)
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Ne OK/IIK Monyas/Pa3nen/Tema PesyabTat 00yuenus THIbI OLIEHOYHBIX MEPONPUATHIA
2.1 |OK 01 Tuner XUMHYECKUX CocCTaBIsATh peakuuu 1. 3agauu Ha cocTaBlIeHUE
OK 04 peakuii COCTMHCHUS, PA3JI0OKEHUS, |ypaBHEHUHN peaKIIuii:
oOMeHa, 3aMeleHHs, — COeIIMHEHUS, 3aMeTIeHHS,
OKHCIIUTEIIEHO- pasnoxxeHus, o0OMeHa,
BOCCTaHOBHUTEIHHBIE — OKHCITUTEIHHO-
peakuuu BOCCTaHOBHUTENBHBIX PEAKIUH C
WCTIOJIH30BAHUEM METO/A
AIIEKTPOHHOTO OallaHca.
2. 3agauu Ha pacyeT MacChl BEIIECTBA
i 00bEMa
ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BEMY OJJHOTO
U3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB; PACUETHI
Macchl (00bEMa, KOJTMIECTBA
BEIIIECTBA) MPOTYKTOB PEAKIIUH, ECITU
OJTHO W3 BEUIECTB NMEET MPUMECH
2.2 ONEKTPOIUTHICCKAS CocTaBATh ypaBHEHUS 1. 3agaHus Ha COCTABJICHHE
JIUCCOLMANNS M MOHHBIH  |XMMHYECKUX peaKuu MOJICKYJISIPHBIX Y UOHHBIX PEaKIUH C
oOMeH MOHHOTO OOMEHA C Y4acTHEM |y4acTHEM KUCIIOT, OCHOBAaHUI U
HEOPTaHWYECKHX BEIIECTB  |COJEi, yCTAaHOBIIEHHE W3MEHEHUS
KHCJIOTHOCTH Cpebl
2. JJabopatopHas padota "Tums
XUMHUYECKUX peakiui”
3 Pa3nen 3. Ctpoenue n HccaenoBats cTpoenue 1 (KonTpoabHas padoTa

CBOMCTBA
Heoprannqecxnx
BellecTB

CBOICTBA HEOPTraHNYECKHX
BeIIeCTB

«CBoOHCTBA HEOPTAHMYECKUX
BeleCTB»
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIbI OLIEHOYHBIX MEPONPUATHIA

3.1

OK 01

Knaccuduxanms,
HOMEHKJIATypa U CTPOCHHE
HEOPTraHWYECKUX BEIICCTB

Knaccuduuuponatsb
HEOpTraHW4ecKHe BEIIeCcTBa B
COOTBETCTBHH C UX
CTPOEHHEM

1. Tect «HoMeHKkIaTypa U Ha3BaHUE
HEOPTaHWYECKHX BEIIECTB UCXOIS U3
WX XUMHYECKOU (HhOPMYITBI WITH
COCTaBIICHHE XUMHUYECKOH POPMYJIBI
WCXO/S U3 HAa3BaHWS BEIIECTBA IO
MEXTyHapOJHOW WJIN TPUBHAIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyeT MaccOBOU AOJIU
(Macchl) XMMHYECKOTO JIeMEHTa
(coemuueHus) B MOJIeKyJIe (CMecH).
3. IIpakTHueckue 3aanus Mo
Kiaccuukanuy, HOMEHKIAType U
XUMHUYECKUM (PopMyIam
HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTrueckue 3a1aHus Ha
OnpeielIeHue XUMUYECKON
AKTUBHOCTH BEIECTB B 3aBUCUMOCTH
BUJIa XUMHYECKOW CBS3H U THIIA
KPUCTAJUTMIECKON PEIIETKH

32

OK 01
OK 02

DU3NKO-XUMHYECKUE
CBOICTBA HEOPIAHUYECKHUX
BCILIECTB

YcTaHaBnMBaTh 3aBUCUMOCTb
(OMBUKO-XUMUIECKUX
CBOWCTB HEOPTaHUYECKHUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a TaK)Ke
THIIA KPUCTAUINYECKON
pemeTkn

1. Tect «OCOOEHHOCTH XMMHYECKHX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHH, aM(pOTEPHBIX
TUAPOKCUOB U COJIEW».

2. 3ayiaHus Ha COCTaBJIEHUE
YPaBHEHUI XUMUYECKUX PEAKLIUIM C
Y9aCTHEM TPOCTHIX M CIIOKHBIX
HEOPraHUYECKUX BEIECTB: OKCUIOB
METaJIJIOB, HEMETAJIJIOB 1
amM(OTEpHBIX IIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBaHUI
1 aM(OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepHU3YIOMHNX UX CBOWCTBA U
CIOCOOBI MOTy4eHUsI.

3. IIpakTUKO-OpHEHTHPOBAHHBIE
TEeOpeTHUYECKUE 33/TaHNS Ha CBOHCTBA
Y TIOJTyYE€HHUE HEOPTaHUIECKUX
BEIIECTB

33

OK 01
OK 02
OK 04

Unentudukanus
HEOPraHWYECKHUX BEIIECTB

HCCJ’IC,I[OB&TB Ka4yCCTBCHHBIC
pC€aKkuru HCOPraHM4YCCKUX
BCIICCTB

1. [IpakTHKO-OPUEHTUPOBAHHKIC
3a[IaHus 10 COCTABICHHUIO
XUMHYECKUX PEaKIUil ¢ ydacTHeM
HEOPTaHUYECKHX BEIIECTB,
UCIIOJIb3YEMBIX JIJIS UX
UACHTU(UKAIIY.
2.JIabopartopnas paboTa:
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIbI OLIEHOYHBIX MEPONPUATHIA

“UnenTndukaius HeOpraHUIECKUX
BelIecTs”’

Paznen 4. Ctpoenue u
CBOIiCTBa OPraHUYeCcKHX
BellecTB

HMccienoBars cTpoeHune u
CBOICTBA OPraHMYeCcKUX
BEIIECTB

KonTpoabnas padora
«CTpoeHmue u cBoiicTBa
OpPraHUYecKUX BeLIeCTB)

4.1

OK 01

Kiraccnduxamnus, ctpoeHue
Y HOMEHKJIaTypa
OpPraHn4YeCKuX BCUICCTB

KiaccndunmpoBats
OpraHWYECKHUE BEIECTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. 3aaHus Ha COCTaBJIICHUE HA3BaHUU
OpPraHUYECKUX COCTUHECHUN 110
TPUBUAIBHOW WIIM MEXKIYHApOAHOU
CUCTEMaTU4eCKON HOMEHKIIATYpe.

2. 3a/1aHus Ha COCTABJICHUE TTOTHBIX
1 COKPAIEHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHUYECKUX BEIIECTB
OTEIbHBIX KIIACCOB.

3. 3ajauu Ha ornpeaeneHue
npocreiimeit GopmyIbt
OpraHUYECKON MOJIEKYITBI, UCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHMYECcKUuX
COCIMHEHUNI

YcTaHaBIMBaTh 3aBUCHMOCTD
(OM3UKO-XUMUIECKUX
CBOMCTB OPraHUYECKUX
BEIIECTB OT CTPOCHHMS
MOJICKYT

1. 3amaHus Ha cocTaBlIeHUE
YpPaBHEHUI XUMUYECKUX PEAKIIHH C
y4acTHEM OpTaHMYECKUX BELIECTB Ha
OCHOBaHHH X COCTAaBa U CTPOCHUSI.
2. 3agaHus Ha COCTaBJICHHE
YPaBHEHUIN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKHE
CBOICTBa C Y4ETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEaKIHi 1
TEHETUYECKOU CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.

3. PacueTHble 3a1a4u IO YPAaBHEHUSIM
peaxiuii ¢ yuacTHeM OpraHMYECKUX
BEILECTB.

4. JTaboparopHast paboTa
“IIpeBpallieHHsE OPraHUuYECKUX
BELLECTB IIPU HarpeBaHUM"
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OK 01
OK 02
OK 04

Unentudukanus
OPTaHUYECKHX BEIIECTB,
UX 3HaYEHHE U
MIpUMEHEHHE B OBITOBOW U
MIPOM3BOACTBEHHOM
NeSITETLHOCTH YeJIOBEKa

HccnegoBaTh KaueCTBEHHEIC
peakIny OpTaHUIECKUX
COCIMHEHHM OTACIbHBIX
KJIaCCOB

1.IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJIaHus TI0 COCTABIICHUIO
XUMHUYECKUX PEAKIIHIA C y4acTHEM
OpPTraHUYECKUX BEIICCTB, B T.4.
UCTIOJBb3yEeMBIX JUIS UX
uieHTHOUKAH B OBITY U
MIPOMBIIIIEHHOCTH.
2.JlabopatopHast paboTa:
“UnenTnduKanms OpraHnIeCcKux
COEIMHEHUN OTAEIBLHBIX KIacCOB™

Pazgen 5. Kunernueckue
U TepMOJAUHAMUYECKHE

XapakrepHu3oBaTh
BJIMSIHME PA3JIMYHBIX
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Ne OK/IIK Monyas/Pa3nen/Tema PesyabTat 00yuenus THIbI OLIEHOYHBIX MEPONPUATHIA
3aKOHOMEPHOCTH (axTopoB Ha paBHOBecHe
NPOTEKAHUA H CKOPOCTh XUMHYECKHX
XHUMHUYECKUX peakuui peaxkuui
5 |OKO01 CKOpOCTh XUMHUYECKUX XapaktepuzoBath BausiHue |IIpakTHKO-OpHUEHTHPOBAHHBIC
OK 02 peakuuii. XuMHU4ECKOE KOHILIEHTpaIu1 TEOPETUYECKUE 3aJJaHHs Ha aHAJIU3
paBHOBECHE pearupyonmx BeLUecTB U (baxkTOpOB, BAMAIOLINX HA U3MECHEHHE
TeMIEepaTypsl HAa CKOPOCTh  |CKOPOCTH XMMHUYECKON PEaKIUU.
XUMHUYECKUX peakuit IIpakTHKO-OpUEHTHPOBAHHBIE
XapakTepu3oBaTh BIUSHUE |3aJaHMs Ha MPUMEHEHHUE MPUHIMIIA
n3MeHeHus KoHueHTpauun  |Jle-IllaTenbe i HaX0XKAEHUS
BEILIECTB, PEAKLUH CPEIbl U |HANpPaBJICHUS CMELICHUSI pABHOBECHS
TEMIEepaTyphl Ha CMEIIEHNE |XMMUYECKON peakliu 1 aHaIN3
XMMHYECKOTO PaBHOBECHSI  |(aKTOPOB, BIMIOMINX HAa CMEIIEHHE
XHUMUYECKOTO PaBHOBECHS
6 HccnenoBats
HCTHHHBIEPACTBOPBI €
Pazpen 6. PacTtBopbl P P
3aJaHHBIMHU
XapaKTepuCTHKAMHU
6.1 |OK 01 [TonsTHE O pacTBOpax Paznmuuats ucTHHHBIC 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 PacTBOpBI PacTBOPOB.
2. IIpakTHKO-OPHUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHHs Ha JUCIIEPCHBIE
CHCTEMBI, UCTIONb3YEeMbIe B OBITOBOM
Y TIPOU3BOJICTBEHHOH IESTEIbHOCTH
YeoBeKa
6.2 |OK 01 HccnenoBanne CBONCTB Uccnenoate husmko- JlaGopaTopnas padota
OK 04 pacTBOpoB XUMHYECKHE CBOICTBA “IIpuroroBieHre pacTBOPOB™
WCTUHHBIX PacTBOPOB
II | IIpodeccnoHaTBLHO-OPHEHTUPOBAHHOE COACPKAHUE (COAEPKaHUE NPUKIIATHOTO MOAYJIAA)
7 Pazpen 7. OueHuBaTh NOCHEACTBHA |3ammTa Keiica (¢ yaeTom OyayLieH

Xumus B ObITY B
NMPOU3BOJACTBEHHOI
AesTeJbHOCTH YeJI0BeKa

OBITOBOM U
TMPOU3BOACTBEHHOM
JAeATeJILHOCTH YeJI0BeKa ¢
IO3UIIHH DKO0JIOTHYeCKOH
0e30MacHOCTH

npodgeccUOHAIBLHOM 1esITeILHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK 3.2.

Xumus B OBITY U
MPOU3BOJICTBEHHOM
NeSATEIbHOCTH YeJIOBEKa

O1eHUBaTh NOCJIEACTBHS
OBITOBOH U
MTPOU3BOICTBEHHOM
JCATCIIBHOCTU Y€JIOBEKaA C
ITO3UITUH KOJIOTHICCKON
0€e301acHOCTH

Ketic (c yuerom Oynymiei
poeCCUOHANBHOM EATEILHOCTH )
Tewma kelica: JlekapcTBa Ha OCHOBE
PacTUTENBHBIX TIPENapaToB
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